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OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIHUATIJINHBI «EcTecTBO3HAHMEY
[Iporpamma o0mieo0pa3oBaTenbHON yaeOHOM TUCITUTUINHBI «ECTeCTBO3HAHUE)
npeaHa3HaueHa /Uil U3y4eHHs €CTECTBO3HAHMS B TPOPECCUOHATBLHBIX 00pa30BaTEIbHBIX
OpraHU3aIMIX, pEATM3YIOINX 00pa30BaTEIbHYIO POTPaMMYy CPEIHET0 00IIero 00pa30BaHus
B IIpeJiesIax OCBOCHUSI OCHOBHOM MPOQeCCHOHAIBHON 00pa3zoBatenbHO porpammbl CITO
(OITOII CITO) Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHusl, P MOATOTOBKE
KBaJTM(UIIMPOBAHHBIX pabOUUX, CIy)KAIIUX, CIICIIUATHCTOB CPETHETO 3BECHA.
[Tporpamma pazpabotana Ha ocHoBe TpeboBanmii @PI'OC cpexnero obiiero oopazoBaHus, ¢
yuemom [Ipumeprotl 0CHOBHOU 00PA308amMeNbHOL NPOSPAMMbL CPeOHe20 00ue2o
obpazosanus,
0000peHHOU peuteHuem pedepatbHo20 YueOHO-MemoouyecKo20 00beOUuHeHUss No
obuemy oopazosanuio (npomoxon om 28 uionsn 2016 2. Ne 2/16-3)npenbsBIsieMbIX K
CTPYKTYpE, COICPIKaHUIO M pe3yIbTaTaM OCBOCHUS YUeOHOU AUCIUIUTNHBI «EcTecTBO3HAHUEY,
B COOTBETCTBUH ¢ PexoMeHIanusMu o OpraHu3aliy NOTYYEeHUs CPEAHEro 00IIero
00pa3oBaHUs B IpeJiesiaX OCBOSHHS 00pa30BaTEIbHBIX IIPOTPAMM CPEIHETO
npodeccnoHaTbHOTO 00pa30BaHUs Ha 6a3e OCHOBHOTO OOIIEro 00pa30BaHMs C YUETOM
TpeOOBaHUH (eepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOTyIaeMOM
npodeCcuy WM CIIeNUAIBHOCTH CPETHEro MPo(ecCHOHATBHOT0 00pa3oBaHus (MMMCHMO
JlenapraMeHTa roCyJapCTBEHHOM IMOJIMTUKY B chepe moaroToBku padbounx kaapos u AI10
Muno6puayku Poccun ot 17.03.2015 No 06-259).
Coneprkanue mporpamMMbl «ECTeCTBO3HaHUEY HANIPABIICHO HA IOCTUIKCHUE CIICTYFOIINX
nenen:

® OCBOCHHE 3HAHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHE MUPA U METOJ1aX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BAKHBIMU HJICIMU U JOCTHKCHUSIMU
€CTEeCTBO3HAHUS, OKA3aBIIMMH OTIPE/ICISIONIEE BIUSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® OBJIAJICHUE YMCHUSMHU IPUMECHSTD ITOJIYICHHBIC 3HAHUS [Tl OOBSICHCHHUS SIBIICHUI
OKpYIKaIoIIero MUpa, BOCIPUATHS HH(YOPMAIIMH €CTECTBEHHO-HAYYHOTO U IPOPECCHOHATIBHO
3HaYMMOTO COJICP’KaHMs; pa3BUTHE WHTEIUIEKTYaJbHBIX, TBOPYECKUX CITIOCOOHOCTEH U
KPUTHYECKOTO MBIIICHHS B X0 TPOBEICHUS MPOCTEHINIUX UCCIICTOBAHMIA, aHAIM3a SIBICHHIA,

® BOCHPUITHS M WHTEPIPETAIMH €CTeCTBEHHO-HAy4YHOW WHGOpMAIUU; BOCIHUTAHUE
yOeXJIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS 3aKOHHOW MPUPOABI U HCIOJBb30BAHUS
JTOCTH>KEHHM €CTECTBEHHBIX HAyK JUIsl PA3BUTHS IMBHJIM3AIIMU U TIOBBIIIEHUS Ka4eCTBA
JKU3HU,

® [IPUMEHEHHE ECTECTBEHHO-HAyYHBIX 3HaHUHN B MPOPECCHOHATBHON NeATEIbHOCTH U
MIOBCETHEBHOM JKU3HU [ oOecrieueHust 0€30MacHOCTH KU3HEAEATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 310POBbsI, OKPYKAIOIIEH CPEBI.

B nporpamMmmy BKIIIOUEHO cofiepKaHue, HAMIpaBJIECHHOE Ha POPMUPOBAHUE Y CTYACHTOB
KOMIIETEeHIINH, HeoO0X0auMBIX i kKauecTBeHHOro ocBoeHus OITOII CITO Ha 6a3e 0CHOBHOTO

o011ero 00pa3oBaHus ¢ IOTYYEHUEM CPEAHETO 00111ero 00pa3oBaHus; IPOrPaMMbI
MOATOTOBKH KBaTU(UIIMPOBAHHBIX PA00UNX, CIYKAIIKX; TPOTPAMMBI TIOJTOTOBKH
cnernuanuctoB cpeanero 3seHa ([IITKPC, TITICC3).

[Tporpamma ydaeOHOM AUCITUTUINHBI «ECTECTBO3HAHUE) SIBISIETCS OCHOBOM JIJIsl pa3paboTKH
pabounx mporpaMM, B KOTOPBIX MpodeccuoHaIbHBIE 00pa30BaTeIbHbIE OPTaHU3AIIHH,
pealn3yrole 00pa3oBaTeIbHY0 MPOTrPaMMy CpeTHET0 00IIero 00pa3oBaHus B Ipeenax

ocoenus OIIOII CIIO Ha 6a3ze 0OCHOBHOTO 0011er0 00pa3oBaHusl, YTOUHSIOT COJIEpKaHHUe

yLIC6HOl"O MaTcpHalia, MOCICAOBATCIbHOCTD €0 U3YyYCHUA, paCIIPCACIICHUC y‘-Ie6HBIX 4acoB,



TEMaTHKy pedepaToB (TOKIA0B), HHINBHIYyaIbHBIX TPOCKTOB, BUIBI CAMOCTOSTEIbHBIX
paboT ¢ yueroMm cnenu(uKH MporpamMmm MoAroTOBKH KBATH(DUIIMPOBAHHBIX pabovnX,
CITyXaIlNX, CHEIUAIICTOB CPEAHEro 3BeHa, OCBANBACMOM MPO(ECCHH WITN CIIEIUAITBHOCTH.
[Tporpamma MOXET UCIOIB30BATHCS APYTHUMHU MPOPECcCHOHATBHBIME 00pa30BaTEIbHBIMU
OpraHM3aALMSIMH, PEATH3YIOIUMH 00pa30BaTENILHYIO IIPOrPaMMY CPEAHEro 0OIIero
00pa3oBaHUs B IIpeJesiax OCBOSHHI OCHOBHOW MPOo(eCcCHOHATBLHON 00pa3oBaTeIbHON
nporpammbl CITO Ha 6a3e ocHoBHOTO 001Iero oopazoBanus (ITIIKPC, ITTICC3).
EcrecTBO3HAaHNE — HayKa O ABICHHSX M 3aKOHAX Npupozsl. COBpeMEHHOE €CTECTBO3SHAHNE
BKJIFOUAeT MHOXKECTBO €CTECTBCHHO-HAYYHBIX OTpaciel, U3 KOTOPIX Hanbojee BaKHBIMU
ABISIOTCS (pu3HKa, XUMuUs 1 Ouosorus. OHO OXBaThIBAET MIMPOKHIA CIIEKTP BOIIPOCOB O
pa3HOOOpa3HBIX CBOMCTBAaX 0OBEKTOB MPUPO/IBI, KOTOPHIE MOYKHO pacCMaTPUBATh KaK €HHOE
1eJoe.

EcrecTBeHHO-Hay4YHbIE 3HAHHS, OCHOBAaHHBIEC HA HUX TEXHOJIOTHU (OPMHUPYIOT HOBBII 00pa3
KHU3HH. BhICOKOOOpa30BaHHBIN YeTIOBEK HE MOXKET JUCTAHIIMPOBATHCS OT (PyHIaMEHTAIbHBIX
3HAHHUU 00 OKPYXKAIOILIEM MHpE, HE PUCKYS 0Ka3aThCsl OECIIOMOITHBIM B TIPO(ECCHOHATBHON
nesTenbHOCTH. JI1000€e epCeKTUBHOE HANIPABICHHUE AEATEIbHOCTH YEI0BEKa MPSMO HUITH
KOCBEHHO CBSI3aHO C HOBOW MaTepHaIbHOM 0a30il 1 HOBBIMH TEXHOJIOTUSIMH, H 3HAHUE HX
€CTeCTBEHHO-HAYYHOU CYITHOCTH — 3aKOH yCIIeXa.

EcrecTBO3HaHME — HEOTHEMIIEMAs COCTABIISAIONIAs KYIbTYPBI: ONPEACIIAs MUPOBO33PEHUE
YeJI0BEeKa, OHO MMPOHUKAET U B TYMaHUTApHYIO c(epy, U B OOIIECTBEHHYIO KU3Hb.

ParmonanbHbIi €CTeCTBEHHO-HAYYHBIA METO/, CHOPMHUPOBABIIHNICS B PAMKaX €CTECTBEHHBIX
HayK, 00pa3yeT eCTeCTBEHHO-HAayYHYIO KapTUHY MUPa, HEKoe 00pa3zHo-(puiocodcekoe
000011IeHNEe HAyYHBIX 3HAHUH.

OcHOBY ecTecTBO3HaHMs IIPE/CTaBIsAeT (PU3MKa — HayKa O IpUpoje, u3yJaromas Hauboee
Ba)KHbIE SBJICHUSI, 3aKOHBI M CBOICTBA MaTepuaibHOro mupa. B ¢usuke ycranasimBaroTcs
YHUBEPCAIbHBIE 3aKOHBI, CIIPABEIIIMBOCTh KOTOPHIX MOATBEPKAACTCS HE TOIBKO B 36MHBIX
YCIIOBUSIX U B OKOJIO3EMHBIX IIPOCTPAaHCTBAX, HO U BO Bcell Beenennoil. B aTom 3akimouaercs
OJIMH U3 CYIIECTBEHHBIX MPU3HAKOB (PU3MKH KaK (hyHIaMEHTAIBHON HAyKH.

dusnka 3aHUMaeT 0c000e MECTO CPe/Ih ECTECTBEHHBIX HAYK, [IOATOMY €€ MIPUHATO CUUTATh
JINJIEPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak HayKa O SIBICHHUSX M 3aKOHAX MPHUPOJIbI BKIKOYAET TAKXKE OJHY U3
BOXHEUIIUX OTPACIIEH — XUMHIO.

XuMuUg — HayKa O BEIIECTBAX, UX COCTaBe, CTPOEHNH, CBOMCTBAX, MTPOIIECCAX MPEBPAILCHHUS,
HCIIOJIb30BAHUH 3aKOHOB XMMHUH B IIPAKTUYECKOU AEATEIIBHOCTH JIFOJIEH, B CO3JaHUH HOBBIX
MaTepHaoB.

buonorust — cocraBHasi 4acTh €CTECTBO3HAHUsA. JTO HayKa O KUBOU mpupoae. OHa

M3y4aeT paCTUTEIbHBIN, )KUBOTHBIM MUpP U YEJIOBEKA, UCTIOJIb3Ysl Kak COOCTBEHHBIE METO/bI,

TaK U METOJbI APYTHUX HAYK, B HaCTHOCTHU (1)I/ISI/IKI/I, XUMHUHU 1 MaTEMaTHUKU. Ha6J'II-OZ[€HI/I$I,

OKCIICPUMCHTBI, UCCIICAOBAHM C TIOMOIIBIO CBETOBOTO U 3JICKTPOHHOI'O MUKPOCKOIIA,
06pa60TI<y CTaTUCTUYECKHUX JAHHBIX METOJaMU MaTeMaTHYECKON CTaTUCTHKHU U Aap. buonorus

BBISIBJISIET 3aKOHOMEPHOCTH, MIPUCYIIHE KU3HU BO BCEX €€ MPOSBICHUSIX, B TOM YUCIIe OOMEH
BEIIIECTB, POCT, Pa3MHOKEHNE, HACIIEICTBEHHOCTh, H3MEHYNBOCTH, YBOJTIONHUIO H JP.

B npodeccronanbHbIx 00pa30BaTEbHBIX OPraHU3aMIX, PEATU3YIONMX 00pa30BaTeIbHYIO
porpaMMmy cpeaHero oouiero oopazosanus B npezenax ocsoeHust OIIOII CITO na 6aze
OCHOBHOT'0 00111eT0 00pa30BaHus, U3y4aeTCcsl MHTEIpPUPOBaHHAs ydeOHas TUCIUITIIMHA

«EctecTBO3HaHMEY, BKITIOYAIOLIAs TPH pa3zesna, 001aarolye OTHOCUTETbHON
CaMOCTOSITEJIbHOCTBIO M LIEIIOCTHOCTBIO — «Pu3nkay, «Xumusny, «brnonorus» — 4ro He
HapylaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUs CTY/IEHTOB.

[Ipu ocBoennu npodeccuii CIIO u cnenuansHocteit CIIO conpaibHO-?5KOHOMUYECKOTO U



TyMaHUTapHOTO NMpoduiei npodheccnoHaIbHOTO 00pa30BaHMs €CTECTBO3HAHNE N3YYaeTCs Ha
6azoBoM ypoBHe PI'OC cpemnero obmero o6pa3oBaHus ¢ y4€TOM CHEIUPUKA OCBAaHBaeMON
npodeccuu WK CerualbHOCTH.

3TO BBIpaXXaeTcst B COJIEpyKaHUK 00yUSHHS, KOJIMYECTBE YACOB, BHIJICISEMBIX Ha N3yUCHHE
OTJICJIbHBIX TEM IIPOrpaMMBl, TITyOWHE UX OCBOCHUS 00Yy4aIOIIUMUCS, 00BEME U XapaKTepe
IIPAKTUYECKUX 3aHATUH, BUaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B npouiecce peanuzanuu copepxanus yaeOHol nucuuruinabl «EcTecTBO3HaHNE» 3HAUNMO
n3yueHue paszzuena «Puznka», KOTOPHI BHOCUT CYIIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHHH 00
OKpY’KarolleM Mupe. DTOT paz/ie ABISETCS CUCTEMOOOPa3yIoIIUM I JPYTHX Pa3/IesioB
y4eOHOM TUCHUTUIMHBL, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE COZIEP)KaHUS KypCOB
XUMHUH U OHMOJIOTUH.

[Tpu n3yuennn yueOHOT0 MaTepuaia o XUMUHU U OMOJIOTHH 1IeTIECO00Pa3HO AKIIEHTUPOBATh
BHHUMaHHE 00y4YaroUXcs Ha )KU3HEHHO BaXXHBIX 00BbEKTaX MPUPOJIbI U OPraHU3ME UeIOBEKa.
3ro ruapocdepa, armochepa u 6mochepa, KOTOphIE paCCMATPUBAIOTCS C TOUKH

3peHusl XUMUYECKUX COCTABOB U CBOICTB, UX 3HAUCHUS I KU3HEACATSIbHOCTH JIFOCH,

3TO COJIep’KaHue, OCBEUIAIOIIEE POJIb BAXKHEUIINX XUMUUECKHUX 3JIEMEHTOB B OpraHU3Me
4eNoBeKa, BOMPOCH OXPAHBI 37I0POBbs, MPOPHUIAKTUKY 3a00I€BaHUI U BPEIHBIX TPUBBIUCK,
MIOCJICACTBUI U3MEHEHMSI CPE/Ibl OOMTaHMSI YeJIOBEKa JIsl YeJIOBEUECKOM IMBUIIN3ALIUU.
3aMeTHOE MECTO B COCPKAHUK YUeOHOM TUCIUILTNHBI 3aHUMAaeT y4eOHbIN MaTepual, He
TOJIEKO (POPMHUPYIOMINK €CTECTBEHHO-HAYYHYIO KAPTHHY MHUpPA Y CTYJIEHTOB, HO H
PacKpbIBAIOIINN MIPAKTHYECKOE 3HAUCHHE ECTECTBEHHO-HAYYHBIX 3HAHUI BO Bcex cepax
KHU3HH

COBPEMEHHOT0 00IIeCTBa, B TOM YHCJIE B TYMaHUTApHOU cdepe.

B nennom yuebnas aucuuiuimHa «EcTecTBO3HaHUEY, B COJIEPKAaHUH KOTOPOH BEIyIHM
KOMITOHEHTOM SIBJISIFOTCS] HAYYHbIE 3HAHUS M HAYYHBIE METO/IbI TIO3HAHMSI, I03BOJISIET
chopMHUPOBATH Y 00YYAIOIIMXCS [EJIOCTHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPA,
npoOyanuTh

y HUX YMOIMOHATIFHO-LIEHHOCTHOE OTHOIIIEHUE K H3y4aeMOMY MaTepualy, TOTOBHOCTb K
BBIOOpY JCHCTBUI ONPEeNICHHON HAIIPABICHHOCTH, YMEHHE KPUTHYECKH OIICHUBATh CBOU H
qyXHUe IEUCTBUS U TOCTYIIKH.

WuTerpupoBanHoe copepkaHue yueOHOW JUCIMILIMHBI TO3BOJIIET IPENoAaBaTesiM GU3NKH,
XUMHUU ¥ OMOJIOTMH COBMECTHO OPraHU30BaTh U3yYEHHUE €CTECTBO3HAHUS, UCIIONIB3YS
MMEIOLIUECS YaCTHbIE METOJIMKHU MTPENoJaBaHus MpeaMeTa.

N3zyuenue oOuieobpazoBarenbHOl yueOHON aucuuminHbl «EcTecTBO3HaHUE) 3aBeplIaeTcs
MoABEZICHUEM UTOTOB B (popme auddhepeHIInpOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOMN
aTTecTaluu CTyAEHTOB B Ipouecce ocBoeHust ocHoBHOU OIIOII CIIO ¢ nonmyueHnem cpeaHero
obmero oopazosanus (ITITKPC, ITITICC3).

OBIIAS XAPAKTEPUCTHUKA YYEFHOM JUCIHUATIIAHBI «®@U3UKA »
ITporpamma oGrieoOpa3oBarenbHOM yueOHOM nuctuminabl «Du3nkay npeaHa3HadeHa s
n3ydeHus pusuku B npodecCuoHaIbHBIX 00pa3oBareiabHbIX opranuzanusax CIIO,
peanu3yonmx 00pa3oBaTeNIbHYI0 POrpaMMy CPEAHEro 00Iero oopa3oBaHus B Ipeienax
OCBOEHUSI OCHOBHOM NpodeccronanbHoil o6pazosarenbHoi mporpammel CI10 (OITOIT CIIO)
Ha 0a3e OCHOBHOTO 00111er0 00pa30BaHus MPU MOATOTOBKE KBANU(UIIUPOBAHHBIX PA0OUHX,
CITy’KaIlliX U CHEIHUAINCTOB CPEIHETO 3BEHA.

IIporpamma pa3pabotana Ha ocHoBe TpeboBanuiit @I'OC cpexnero odriero o0pa3oBaHus, ¢
Y4emom npuUMepHOl OCHOBHOU 00pA308aAMeENbHOU NPOCPAMMbL CPEOHE20 00we20 00pa306aHus,
0000penHOl peutenuem hedepanbHO20 YUeOHO-MemoOuuecko20 00beOUHeHUs No 0oueMy
obpazosanuio (npomokon om 28 utons 2016 2. Ne 2/16-3) npeabsSBIASEMBIX K CTPYKTYpE,
COJIEp’KAHUIO U pe3yabTaTaM OCBOCHUS y4eOHOU AMCUUIUINHBI «DU3UKa», B COOTBETCTBHH C
PexomeHmanmsiMu 110 OpraHU3aIiy MOTYYSHUS CPEAHET0 00IIero o0pa3oBaHus B IIpeeiax
OCBOEHHUS 00pa30BaTENILHBIX MPOrPAMM CpPeIHET0 NMpodeccHoHaIbHOro 00pa3oBaHus Ha O6ase
OCHOBHOTO 001IIeT0 00pa30BaHUs C YIeTOM TpeOOBaHUH (enepatbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB U MOJTyYaeMoi Mpo(dheccCuy WK CIEeNUaIbHOCTU CPEIHEr0



npodeccuoHaIbHOTO 00pa3oBanus (MUcbMo JlemapTaMeHTa rocy1JapcTBEHHON TOJUTHUKH B
cdepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).
Coneprxanue nporpammsl «Du3nka) HaIpaBIeHO Ha TOCTHKEHUE CIEAYIOIIUX HeJlei:
OCBOCHHE 3HAHMI 0 (PyHIaMEHTaNbHBIX (PU3NUECKUX * 3aKOHAX M MPUHLUIAX,

JIeKAIIUX B OCHOBE COBPEMEHHON (PU3NYECKOI KapTHHBI MUpa; HanboJiee BaKHBIX
OTKPBITUSIX B 00J1aCTH (PU3HMKH, OKA3aBIINX OMPEACIISIONIee BINSIHUE HAa Pa3BUTHE

TE€XHUKU U TEXHOJIOTUH; METOJIaX HAyYHOT'O MIO3HAHUSI IPUPOIbI;

* OBJIQJICHUE YMEHUSMHU [IPOBOAUTH HAOJIIOI€HNUS, IUIAHUPOBATDH U BBIIOIHSITH S3KCIIEPUMEHTHI,
BBIJIBUI'ATh TUIIOTE3bI U CTPOUTH MOJICIIN, IPUMEHATh IOJIY4YE€HHBIE 3HAHUSI 110 (pU3MKe U1
00BSICHEHUS pa3HOOOpa3HBIX (PU3MUYECKHX SBICHUI U CBOWCTB BEILECTB; MPAKTHUECKU
UCIOJIb30BaTh (PU3NYECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOMH
uH(pOpMAINH;

* pa3BUTHE [I03HABATEIIBHBIX MHTEPECOB, MHTEUIEKTYaIbHbBIX U TBOPUECKUX CLIOCOOHOCTEH B
nporecce NpuoOpeTEHHs 3HAHUN U yMEHUH 10 (PU3HKE ¢ UCTIONb30BaHUEM PA3INYHBIX
MCTOYHHUKOB MH(MOPMALIMK U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCTIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH ITO3HAHHS 3aKOHOB ITPUPO/IbI, HCIIOIB30BAHUS
JOCTHKEHUH (pr3uKK Ha 01aro pa3BUTHS YEJIOBEUECKON IIMBUIN3ALMM; HEOOXO0AUMOCTH
COTPYJHHYECTBA B [IPOLIECCE COBMECTHOT'O BBIIIOJIHEHUS 33/1a4, YBAKUTEIBHOI'O OTHOLIEHUS K
MHEHMIO ONIOHEHTA MPU 00CYKICHUU IPOOIIEM eCTECTBEHHO-HAYYHOT'O COJIEpKaHMS;
TFOTOBHOCTU K MOPaJbHO-ITUUECKOHN OLIEHKE MCII0JIb30BAHUS HAyYHBIX JOCTHXKEHUH, UyBCTBA
OTBETCTBEHHOCTH 32 3aILUTY OKpY’KaloIlel cpebl;

* HCII0JIb30BAHHUE IPUOOPETEHHBIX 3HAHUIN U YMEHUMN JUIsl PEIIEHUs TPAKTUYECKUX

3aJja4 IOBCEHEBHOM XU3HU, o0ecrieyeHHs 6e30MacCHOCTH COOCTBEHHOM KU3HH,
PalOHAIBLHOIO IPUPOIONOIB30BaHUS U OXPAHbI OKPYKAIOLIEH cpe/ibl U BO3MOKHOCTD
IIPUMEHEHMSI 3HaHUH MPU PEeLICHUH 3aJay, BOSHUKAIOUIUX B IOCIIEAYIOIIEH
poecCUOHATILHOMN 1E€ATEIbHOCTH.

B nporpammy BKIIIOUEHO COJepKaHUE, HAITPABICHHOE Ha ()OPMHUPOBAHUE Y CTYICHTOB
KOMIIETEHITUH, HE0OX0aUMBIX 111 KauecTBeHHOTro ocBoeHust OITOIT CITO na 60a3e 0CHOBHOIO
o01Iero o0pa3oBaHus C TOJIYICHHUEM CPETHETO 00IIEro 0Opa30BaHUs; TPOTPAMMBI
MOJIFOTOBKH KBAJIM(HUIMPOBAHHBIX pabouuX, CIyKallluX, IPOrpaMMbl ITOATOTOBKH
cnernuanuctoB cpenuero 38eHa (IIKPC, IITICC3).

ITporpamma yueOHOM qucuuIUIMHEBl «PU3KKay» SBISETCS OCHOBOM Ui pa3paboTKu

pabouux mporpaMM, B KOTOPBIX NMpodeccruoHaIbHbIE 00pa3oBaTeIbHbIE OPraHU3aIHH,
peanu3ymole 00pa3zoBaTeIbHYIO IPOrpaMMy CpeHero o01ero o0pa3oBaHus B peenax
ocoenust OITOIT CIIO Ha 6a3e 0CHOBHOTO 00OIIEr0 00pa30BaHUs, YTOUHSIOT COJEpKAHUE
y4eOHOro MaTepuaa, ociieI0BaTeIbHOCTh €r0 U3yUeHHsl, pacipeesieHe yueOHbIX 4acoB,
TeMaTUKy pedepaToB, UHAUBUAYAIBHBIX IPOEKTOB, BBl CAMOCTOSTEIbHBIX Pa0OT, yUUTHIBAS
crnienr(uKy MporpamMm MoAroTOBKH KBATH(UIIMPOBAHHBIX pab0UMX, CIYKALIUX U
CHEIHAIMCTOB CPEHETO 3BE€HA, OCBAaUBAaeMOM Mpodeccruu WM CreUualbHOCTH.

ITporpamma MOXeT UCHOIB30BATHCSA APYTMMHU MPOQecCHOHATbHBIMU 00pa30BaTEIbHBIMU
OpraHM3alMsIMH, PEAU3YIOLUIMMHI 00pa30BaTEIbHYIO IPOrPAMMY CPEIHETO OOIIEro
obpazoBanus B npeaenax ocBoenuss OIIOIT CITIO nHa 6a3e ocHOBHOTO 00111eT0 00pa3oBaHUs
(IITIKPC, [IICC3).

B ocHoBe yuebHO# nuctuminHabl «Du3nka» IeKUT yCTaHOBKA Ha (popMUpOBaHHE y
00y4aeMbIX CUCTEMbI 0a30BbIX MOHATHI (PU3UKU U MPEACTABICHUN O COBPEMEHHOM
¢bu3nveckoil kapTHHE MUPA, a TaKKe BRIpaO0OTKa YMEHUN MPUMEHATh (U3NUECKUEe 3HAHHUS KaK
B IpoeccnoHaNbHOM 1eATENbHOCTH, TaK U Ul PellleHus )KM3HEHHBIX 3a1a4. MHorue
MIOJIOKEHMSI, Pa3BUBaeMble (PU3HUKOM, pacCMaTpUBAIOTCS KaK OCHOBA CO3JIaHUS U
MCIOJIb30BaHUs HH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosoruit (MKT) —oaHoro u3
HanboJiee 3HAYUMBIX TEXHOJOTHYECKUX JOCTH)KEHUI COBpeMeHHOM nuBmwin3annu. dusnka
JlaeT KJI0Y K MOHMMAHHUIO MHOTOYHCIIEHHBIX SIBJICHUN U TPOIECCOB OKPYXKAIOIIEro Mupa (B
€CTECTBEHHO-HAYUHBIX 00JIaCTAX, COIIMOJIOTUH, SKOHOMUKE, A3bIKE, TUTepaType u 1p.). B
¢bu3uke GOpMUPYIOTCS MHOTHE BUBI I€ATEIHHOCTH, KOTOPbIE UMEIOT METAIPEIMETHBIH
xapaktep. K HUM B niepByIo ouepeib OTHOCSATCS: MOJICIUPOBAHUE OOBEKTOB U MPOIIECCOB,
MIPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS, CUCTEMHO-MH(GOPMAIIMOHHBIN aHATN3,



dhopmynupoBaHUE TUIIOTE3, aHATIU3 U CUHTE3, CPaBHEHHE, 0000IIIEHUE, CUCTeMaTH3alIHs,
BBISIBIICHHE TPUYUHHO-CIICICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB, YIIPaBJI€HUE 0ObEKTaMH U
nporeccamu. VIMEHHO 3Ta IUCIUIUIMHA [T03BOJISIET N0O3HAKOMUTh CTYJI€HTOB C HAyYHBIMHU
METOAAaMH TIO3HAHUS, HAYYUTh UX OTIUYATh TUIIOTE3Y OT TEOPHH, TEOPUIO OT IKCIIEPUMEHTA.
®dusnka UMeeT 0ueHb OO0JIBIIOE U BCEBO3PACTAIOIEE YUCIIO MEXIUCIUILIMHAPHBIX CBA3EH,
IpUYeM Ha YPOBHE KaK MOHATHWHOTO amnmapara, Tak 1 uHcTpymeHTapus. CkazaHHoOe
MI03BOJISIET paccMaTpUBaTh (PU3UKY KaK METAJUCLUIUIMHY, KOTOpas IpeaoCTaBIIseT
MEXIUCIMIUTHHAPHBIN S3BIK JJIS1 OMUCAHUS HAYYHON KapTHHBI MUpa. DU3MKa SBIISCTCS
cHCTEMO00Opa3yoIuM (HaKTOpOM Uil €CTECTBEHHO-HAYYHBIX Y4EOHBIX PEIMETOB, IIOCKOJIBKY
¢du3nvecKkre 3aKOHbI JIS)KAT B OCHOBE COJICPKAHUS XUMUH, OMOJIOTHH, reorpadumu,
aCTPOHOMMH U CIIEUAIBHBIX JUCLUIUIMH (TEXHUYECKAs MEXaHUKa, SJIEKTPOTEXHUKA,
AJIEKTPOHUKA | Jp.). YueOHas aucuuiuimHa «Du3nkay co3aeT yHUBEepCaabHYI0 06a3y s
n3ydeHus o01enpodeccuoHaNbHbIX U ClIeUaIbHbIX JUCLUIUINH, 3aKIabIBast PYHAAMEHT JUIs
MOCIIEAYIOMIET0 O0YUEHUS CTYICHTOB.

OO6nanas 1I0ru4eckoil CTpOMHOCTBIO U ONUPASICh HA IKCIIEPUMEHTAJIbHbIE (DAKThI, yueOHas
mucuuIuiHa «@u3nkay GopMHUPYET y CTYACHTOB MOJJIMHHO HAyYHOE MHUPOBO33PEHHE.
®du3snka SBIAETCS OCHOBOH yUEHUs O MAaTepUaAIbHOM MHUPE U pelaeT IpodaeMbl 3TOro MUpa.
Wzyuenne ¢pusuku B mpodecCnOHAIbHBIX 00pa30BaTEbHBIX OPraHU3AIMAX, PEATH3YIOIIIX
00pa3oBaTeNbHYI0 IPOrpaMMy CpeiHero oouiero oopazoBanus B npezenax ocsoenus OITOII
CIIO na 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUs, UIMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT
npoduiis npopeccuoHaIBLHOr0 00pa3oBaHMsl. ITO BBIPAXKaeTCsl B COJEpKaHUU 00yUeHHUS,
KOJIMYECTBE YaCOB, BHIJICIIEMBIX HA U3YUEHHE OT/ICIBHBIX TEM IPOTPAMMBI,

riyOuHe X OCBOEHUS CTYyJE€HTaMH, 00beMe U XapaKTepe MPaKTHUECKUX 3aHATHH, BUAAX
BHEAYJAUTOPHOM CaMOCTOSATEIBHON PabOTHI CTYJCHTOB.

[Tpu ocBoennu npodeccuii CIIO u cnenumansuocreii CIIO ecTecTBEHHO-HAYUYHOTO MPOPUIIS
npodeccuoHaabHOro oopazoBanus pusnka nzydaercs Ha 6azoBoM yposHe PI'OC cpennero
obmiero oopaszoBanus, mpu ocBoeHnu npodeccuit CI1O u cnenmansHocTeii CI1O
TEXHUUYECKOro npoduis npodeccuoHanbHOro oopa3zoBanus Gpusuka uzydaercs 6osee
yri1yOJIeHHO, KaK MpoduiIbHast yueOHast AUCIUIUINHA, YIUTHIBAIOLIAs CIEITHPHUKY
OCBaMBaeMbIX Mpoeccuil Wi CrenualbHOCTEH.

[Ipu ocBoennu npodeccuii CIIO u cnenuansHoctei CIIO conuaibHO-35KOHOMUYECKOTO U
IrYMaHHUTapHOTO Nnpoduiel npodeccnoHaabHOro oopazoBanus (pU3MKa U3y4aeTcs B COCTaBe
MHTErPUPOBAHHON yueOHOU TUCHUIUINHBI «EcTecTBO3HAHNE» 00513aTEIbHON PEIMETHON
obnactu «EcrectBennbie Haykn» OI'OC cpennero oduiero oOpasosanus. B conepxxanuu
y4eOHOM TUCIUIUIMHBI 110 PU3UKE MTPU MOATOTOBKE 00Y4AIOIIUXCS MO MPpodeccusiMm 1
CMELUANBHOCTAM TEXHHUUECKOTO PO NpodeccnoHaIbHOro 00pa3oBaHus NPOpHIbHON
COCTaBJISIOUIEH sIBiIIeTCs pa3aesn «JIEKTPOIMHAMUKA», TaK KaK OO0JNBIIUHCTBO Mpodeccuil u
CHeHaIbHOCTEN, OTHOCSIIUXCA K ATOMY MPOQUITIO, CBSI3aHbI C JIEKTPOTEXHUKON 1
anekTpoHuKoil. ConepxaHue yueOHOM TUCIUIUINHBL, PEaTu3yeMoe IIPH MOATOTOBKE
o0yyaromuxcs mo npogeccusM 1 CeuanbHOCTIM €CTECTBEHHO-HAyYHOT 0 Mpo(uis
npodeccnoHabHOTO 00pa30BaHUs, HE UIMEET SBHO BBIPAXKEHHOHN NMPOPUIbHON
COCTABIISAIOLIEH, TaK KaK Mpo(ecCcuu U CHelHaIbHOCTH, OTHOCAIIMECS K ATOMY NPO(UITIO
00y4eHHs, He UMEIOT MPEUMYIIIECTBEHHOU CBS3H C TEM I HHBIM pa3zaenoM ¢u3uku. OxHaKo
B 3aBUCUMOCTH OT nosryyaemoit npopeccun CIIO mu cnenmansnoctu CIIO B pamkax
€CTEeCTBEHHO-HAYYHOTO PO TPOPECCHOHATHLHOTO 00pa30BaHMS MOBHIIIEHHOE BHIMaHUE
MOJKET OBITh YAETICHO U3yUeHHUIO pa3jena «MonekynspHas ¢puzuka. TepMoauHaMuKay,
OTIENBHBIX TEM pa3fera

«DNEKTPOAMHAMHKA» U OCOOCHHO TE€M 3KOJOIMYECKOT0 COJIePKAHNUS, TPUCYTCTBYIOIINUX
MOYTH B KXKJIOM paszene. TeopeTndeckne cBeleHHs 1Mo (pU3HuKe JOTOTHSIIOTCS
JEeMOHCTpalUAMU U Ta0OpaTOPHBIMH paboTaMu.

N3yuenue oOuieoOpa3oBarenbHON yueOHOM quCHUIUTMHBL «Dr31Kay 3aBepiaeTcs
MOJIBEICHNEM UTOTOB B (hopMme nudhepeHInpoBaHHOTO 3aUeTa UM SK3aMeHa B paMKax
MIPOMEXYTOUHOM arTecTanuu cTyaeHToB B npoiecce ocBoenus OIIOII CIIO ¢ nomyuenuem
cpennero obmero odbpazosanus (IITIKPC, ITIICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUATLIMHBI «XVUMMUSI»

[Tporpamma o61eo0pa3oBaTeabHON YUeOHON AUCIUILTUHBI «XUMHUS TpeHa3HaueHa [T
W3y4YCHHs XUMHHU B IpodeccnoHaIbHbIX 00pa3oBareibHbix opranusanusax CI10,
peanmn3yronmx 00pa3oBaTeIbHY0 MPOrPaMMy CPEIHETO 00IIero o0pa3oBaHus B Mpenenax
OCBOEHHSI OCHOBHOM npodeccronanbHoi 00pazoBareabHoi mporpammbl CITO (OITOIT CITIO)
Ha 0a3e OCHOBHOTO 00111er0 00pa30BaHus MPH MOATOTOBKE KBATU(PHUIIMPOBAHHBIX PabOYHX,
CITyI)KaIllUX, CIICIIUAIMCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpeanero odiero oopazoBaHus,
MPEIBSABISIEMBIX K CTPYKTYPE, COIAEPIKAHUIO U pe3yabTaTaM OCBOCHHS YI€OHOU TUCITUTLINHBI
«XUMHSA», B COOTBETCTBUU ¢ PexoMeHaalusIMu 110 OpraHu3alyy NoJy4YeHUs! CPEAHEro 00IIero
o0pa3oBaHMs B IIpeesiaXx OCBOSHHs 00pa30BaTeIbHBIX IPOrPAMM CPETHETO
npodeccuoHaIbHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHus ¢ YYETOM
TpeOoBaHu# (enepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U IMOTy4aeMOi
npodeccun WK CrenuanbHOCTH CpeaHero npodeccuoHanbHOro o0pa3oBanus (IMCbMO
JlenaprameHTa rocyJapCTBEHHOH MOJIUTUKH B cpepe NoAroToBku padounx kajapos u 110
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259). ¢ yuemom IlpumepHoti ocnognou
00pa308amenbHOU NPOSPAMMBL CPEOHe20 00ue20 00Pa3068aHUs, 000OPEHHOU pelleHuem
Pedepanvrozo yuebHO-memoouuecko2o 0oveduHenuss no 0ouemy 0opaz08anuro (NPOMmMoKo
om 28 uronsa 2016 2. Ne 2/16-3

Copepxanue mnporpaMMbl «XUMUSD» HAOpPaBICHO HA JIOCTUKEHUE CIENYIOLIUX LeNei:
-hopMupoBaHuEe y OOyYaIOIIUXCS YMEHHUS OLICHUBATh 3HAYUMOCTh XMMHYECKOTO 3HAHMS JIs
KaXKJ0T'0 YEJIOBEKA; -popmupoBaHue y 00ydaronmxcs
LIEJIOCTHOTO MPEACTABICHUS O MUPE U POJM XHUMHHU B CO3AaHUU COBPEMEHHOW €CTECTBEHHO-
HAy4HOM KapTUHBI MHpa; YMEHHUS OOBIACHATH OOBEKTHl M MPOLECCHl OKpYKaroei
JIEUCTBUTEIBHOCTH: TPUPOJHOM, COLMAJIBbHOW, KYIbTYPHOM, TEXHUYECKOM Cpeapl, —
HCIIONb3YA JUISt 3TOTO XUMHYECKHE 3HAHUS;
-pa3BUTHE y OOyYarONIMXCS YMEHUH pa3nuuarh (akThl M OLEHKH, CPAaBHHUBATh OIEHOYHBIE
BBIBOJIBI, BUJETh HMX CBA3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPHUEB C ONpPENEIECHHOMN
CUCTEMOM IIeHHOCTeH, (QOopMyIUpoBaTh M OOOCHOBBIBaTh COOCTBEHHYIO IO3MIIMIO;
-npuoOpeTeHre OO0yYaloIMMUCA OMNBITa Pa3HOOOPAa3HOW JIEATENbHOCTH, TO3HAHHUS U
CaMOTIO3HAHUS; KJTFOUEBBIX HABBIKOB, WMEIOIIUX YHUBEPCATbLHOE 3HAYCHHUE JISi PA3THUUHBIX
BUJIOB JICSTENLHOCTH (HAaBBIKOB PEIICHUS MPOOTIeM, MPUHATHS PEIICHH, MOUCKa, aHAIU3a U
o0paboTku  uwHpOpMAlUM,  KOMMYHUKATHBHBIX  HAaBBIKOB,  HABBHIKOB  H3MEpPEHUH,
COTPYIHUYECTBA, OE30MMACHOTO OOpAIEHHS C BEIECTBAMU B TIOBCEHEBHOM KU3HN).

B mporpamMMmy BKIIIOYEHO cojaep)kaHHE, HaNpaBlIeHHOE Ha (OPMHPOBAHHE Y CTYIACHTOB
KOMIICTCHIIUH, HEOOXOMUMBIX I kKauecTBeHHOro ocBoeHuss OIIOIT CIIO na 6a3e 0CHOBHOro
o0miero oOpa3oBaHusl ¢ MOTYyYEHHUEM CPEIHETO O0IIero oOpa3oBaHUs; MPOTPAMMbI OATOTOB-
KA KBaTU(UIIMPOBAHHBIX pabOYMX, CIYKANUX, MPOTPAaMMbI TIOJATOTOBKH CIICIIHAUCTOB
cpennero 3BeHa (IIIIKPC, TIIICC3)u cnenuanucToB CpeaHero 3BeHa, OCBaWBaeMOi
npodeccur WK CrienuanbHOCTH.

[TporpaMMa MOXKET HCHOIB30BATHCSA APYTUMHU MPOPECCHOHATBLHBIMU 00Pa30BaTEILHBIMU
OpraHM3alMsIMH, pPEaTU3yIIMMH  00pa30BaTeNbHYI0 MIPOrpaMMy  CpEIHEro  o0Ilero
obpazoBanus B npenenax ocoeHus OIIOIT CITO Ha 6aze ocHOBHOTO 00IIEr0 0Opa3oBaHUS
(ITITKPC, IIICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUILINHBI «BUOJIOT USI»

buonorus — cucrema HayK, HU3ydarolasi BCe acleKThl )KU3HHU, Ha BCEX YPOBHIX

OpraHu3aly KUBOTO, HAYMHAS C MOJIEKYJIIPHOTO U 3aKaH4nBasi onocdepHsiM. OObeKTaMu

U3Y4EHUs OMOJIOTUU SIBJISIFOTCS JKUBBIE OPTaHU3MBbI, X CTPOCHHE U KU3HEACITEIbHOCTD, UX

MHOr000pasue, MPOUCXO0XKACHUE, IBOJIOLUS U paclpelelIeHUE KUBbIX OPIraHU3MOB Ha

3emuie.

OO6m1ast OMOIOTHSI U3y4aeT 3aKOHBI HCTOPHUECKOTO U MHIUBUAYAITLHOTO PA3BUTHUS
OpraHU3MOB, 00IIME 3aKOHBI KU3HU U T€ 0OCOOCHHOCTH, KOTOPbIE XapaKTEPHBI JIsl BCEX BUIOB
YKMBBIX CYLIECTB HA IUIAHETE, a TAK)KE UX B3AUMOJACHCTBHUE C OKPYKAOLIEH CPEOM.
buonorus, Takum 06pazom, SIBJISETCS OJTHOM U3 OCHOBOIIOJIArAONINX HAYK O )KHU3HU, a
BJIaJIeHHE OMOJIOTMYECKIUMHU 3HAHUSIMH — OJJHUM U3 HEOOXOIUMBIX YCIOBHUI COXPaHEHHS
YKU3HU Ha IJIaHETe.

OcHoBY coaepkaHusi yueOHON AUCHUILINHBI «BHOIOrUsI) COCTABIAIOT CIIEIYIOIINE BETYIIUE
UJeH: OTIIMYUTENbHbIC IPU3HAKU KUBOU MPUPOBI, €€ YPOBHEBAsI OpraHU3alis U 3Bojtonus. B
COOTBETCTBUH C HUIMH BBIJICJIEHBI COJICpKATEIbHbIC TMHUN: OMOJIOTHS KaK HayKa;
OHMOJIOrMYECKHE 3aKOHOMEPHOCTH; METO/Ibl HAYYHOT'O MTO3HAHUS; KJIETKa; OPraHu3M;
TIOTYJISITIVS; BUJT, SKOCUCTEMBI (B TOM 4dmncie Ouocdepa).

Copepxannie yueOHOM TUCIUILIMHBI HAITPABJICHO HA MOATOTOBKY O0YUYaIOIIUXCS K
pEILIEHNIO BaKHENIINX 3ajia4, CTOSALINX Mepe]l OM0I0rMuecKol HayKoi, — MO palluOHAIIbHOMY
MIPUPOJAONOIB30BAHUIO, OXPAHE OKPYKAIOIIEH CPEIbl U 310POBbS JTIOACH.

B npodeccrnonanbHbIx 00pa3oBaTeNbHBIX OpraHU3alUsaX, PEATU3YIOIIHUX 00pa30BaTEIbHYIO
nporpaMmy cpeanero ooiero oopazoanus B npezenax ocsoerus OIIOII CITO na 6aze

OCHOBHOT0 00111er0 00pa3oBaHus, U3ydeHHe yueOHOM TucHUIUINHbI «brosorus» umeer cBou
0COOCHHOCTH B 3aBUCUMOCTH OT Tipoduis mpodeccruonaibHoro 0opazoBanusi, 6azupyercs Ha
3HAHUSX O0YYAIONIUXCS, TOJYUYECHHBIX IPH U3YICHUH OMOJIOTHHU, XUMUH, PU3UKH, Teorpaduu B
OCHOBHOM ILIKOJIE.

[Tpu ocBoennu npodeccuii CI1O u cnenmansrocteit CI1O TexHn4yeckoro npoduis mpo-
(deccuonanbHOrO 00pazoBaHus buonorus uydaercs Ha 6azosom yposHe OI'OC cpennero
obmiero oopaszoBanus, npu ocBoennu npodeccuit CI1O u cnenmansHOocTelt CI1O ecTecTBeHHO-
Hay4YHOTO Npoduig MpodeccunoHanbpHOro 00pa3oBaHus OMOJIOTUs U3ydaeTcs Ooee
yrayOJIeHHO, Kak MpoduibHas yuyeOHas JUCHUIUIMHA, YYUTHIBAIOLIAs CIEIUPUKY
OCBaMBaEeMbIX MPOQECCUil WK CIIEIUATBHOCTEH.

IIpu oT60pe copepxanust yaeOHOM TUCIUIUINHBI «BHOIOTHS HCTOIB30BaH KYJIbTYpPHO-
coo0Opa3HbIi MOAX0/, B COOTBETCTBUU C KOTOPBIM 00yYarolLIiecs JOJKHBI YCBOUTH 3HAHUS U
YMEHHUsI, He00X0IUMbIe ISl POPMHUPOBaHUS OOIIEH KyIbTYpbl, ONPENEIIONIe aJeKBaTHOE
MOBEJICHHE YEJIOBEKA B OKpY’KaloIlel cpesie, BOCTpeOOBaHHBIE B *KM3HH U B MPAKTHYECKOM
nestenbHocTH. Oco00e BHUMaHME YIEIEHO IKOJIOTUYECKOMY 00pa30BaHUI0 M BOCIIUTAHUIO
oOyyaromuxcs, GOPMHUPOBAHUIO Y HUX 3HAHUH O COBPEMEHHOI €CTeCTBEHHO-HAyYHOMH
KapTHHE MHpPA, IEHHOCTHBIX OPHUEHTAIHIA, YTO CBUICTEIBCTBYET O TYMaHH3AIHN
OMO0JIOTNYEeCKOTr0 00pa30BaHuUs.

CopnepxaHue y4eOHON AUCHMILIMHBI NpeAycMaTpuBaeT (OPMHUpPOBAHUE y OOyYaIOLIUXCS
OOIIIeHAYYHBIX 3HAHW, YMEHUH M HAaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB AEATEIBHOCTH U
KITIOYEBBIX KOMIIETEHIIMH, BKJIIOYAIONINX YMEHHE CpPaBHUBATh OHOJIOTHUECKHE OOBEKTHI,
aHAJIM3UPOBaTh, OIICHMBATh M 0000IIATh MOJTYYCHHBIE CBEJCHUS, YMETh HAXOAWTh U WC-
M0JIb30BaTh HH(OPMALIUIO U3 PA3IMUYHBIX UCTOYHUKOB.

N3yuenne o6meoOpa3oBaTenbHOl y4ueOHONH nuctumianHbl  «buonorus» 3aBepuiaercs

MOJIBEICHUEM HUTOTOB B dhopme mudpepeHITpOBaHHOTO 3a4eTa



1. TACIIOPT NMPOT'PAMMBI YYEBHOM JUCIHHUITIUHBI
EcTecTBO3HAHNE

1.1. OO0aacTh NpuMeHeHHUs MPOrPaAMMBbI

[IporpamMa mpenHazHadeHa Uil W3ydeHHUs (GU3MKH B MPO(ecCHOHATBHBIX
oOpazoBatenbubix opranuzanusax CIIO, peanusyrommx o0pa3oBaTeIbHYIO
IporpaMMy CpeIHEro o0Iero oopa3oBaHus B IpeaeIax OCBOCHUS OCHOBHOU
npodeccuonanbHoi obpazoBarenbHol mporpammbl CITIO (OITOIT CIIO) na
6aze OCHOBHOT'O ob1ero o0pa3oBaHUs npu HOJrOTOBKE
KBaJIM(ULMPOBAHHBIX PabOYUX, CIYKalIUX U CIEUAINCTOB CPEIHEro 3BeHa
ITporoxosn Ne 3 ot 21 utonst 2015 r.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obiero
00pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYpE, COJACPKAHHIO M pe3yibTaTaM
ocBoeHHUsl yueOHOM nucuuruinHbl «EcTecTBo3HaHME», B COOTBETCTBUU C
PexoMeHpanusaMu 1O  OpraHu3allid  IOJYYEHUS  CPEOHEro  oOIuero
o0pa3oBaHus B IMpejenax OCBOCHHUS 00pa30BaTENbHBIX MPOTPAMM CPEIHEro
npoecCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs
C y4eToM TpeboBaHUU (enepalbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJAPTOB M TOJXy4aeMOW MPOPecCHu WM CIEIUaTbHOCTH CpPEIHEro
npodeccuoHaIbHOTO o0Opa3oBaHus (mucebmo  JlemaprameHTa
rOCyJapCTBEHHON MOJUTHUKH B cdepe MOAroTOBKH padounx kaapos u IO
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Cneunaabnoctb CIIO 15.02.08 TexHo0rust MAIIMHOCTPOEHUS

1.2. MecTO0 AMCHUILIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHAIbHOI
o0pa3oBaTe/IbHON MPOrPaMMBbI:

VYuebnas qucuuruinHa «EctecTBO3HaHME) SBISIETCS y4EOHBIM IPEMETOM I10
BBIOOPY U3 00s3aTeNBHOM MpeaMeTHOM obnacTu «EcTecTBeHHbIE HAYKI)
®I'OC cpennero odmiero 0opa3oBaHusl.

B mpodeccrnonanbHbix 00pa3zoBaTeNbHBIX OpraHU3AIUIX, PEATH3YIOIINX
00pa3oBaTeNbHYI0 MPOTPAMMY CPEIHETO O0IIero 00pa3oBaHUs B IIpeaeiax
ocsoenus OITOII CIIO na 6aze

OCHOBHOT0 00111eT0 00pa3oBaHus, yueOHas auciuruinaa «EctecTBo3Hanme»
u3y4yaercs B

obmeobpazoBarenbHOoM nukie yueonoro miana OITOIT CITO na 6aze
OCHOBHOTI'0 00111ero

o0Opa3oBaHus ¢ MojiydeHueM cpeanero odmiero oopazosanus (I[TITKPC,
[TIICC3).

B yue6nbix manax IIIIKPC, [IIICC3 mecTo yueOHOM TUCIUIIINHEI
«EcrecTBO3HAHUE) —

B cocTaBe 0011e00pa30BaTeNbHbIX YUYEOHBIX TUCIUIUIMH MO BHIOODY,
dbopMuUpyeMBIX U3

o0s13aTenpHbIX peaMeTHBIX obnacteit @I'OC cpemanero odIero
oOpazoBanus, g npodeccuit CI1O nnm cnerpansHocTeit CITO
COOTBETCTBYIOIIETO TPO(HIst MpodhecCHOHATHFHOTO 00pa30BaHUS.

1.3. Heaun ¥ 3agauyM JMCUMIVIMHBI — TpeOOBaHMA K pe3yJbTaram
OCBOCHMSA IHCHUIIHHBI:
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OcBoeHue copepkanus y9eOHOU TUCITUTUIMHBI «ECTeCTBO3HAHUE)
obecreunBaeT JOCTUKEHUE CTYICHTAMU CIICAYIOIINUX Pe3yJIbTaTOB:
JUYHOCHHBIX .

-- POCCUMCKYIO TPAXKJAHCKYIO UIEHTUYHOCTh, TaTPUOTU3M, YBAXKEHUE K
CBOEMY Hapoy, 4YyBCTBA OTBETCTBEHHOCTH niepen PoauHon, roproctu 3a
CBOH Kpai, cBo0 Poauny, MpoIuioe 1 HacTosIee MHOTOHAIMOHATBHOTO
Haposa Poccuu, yBakeHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH),

-- I'PAXKAAHCKYIO ITO3ULUI0 KaK aKTUBHOI'O U OTBETCTBCHHOI'O YJICHA
pOCCHfICKOFO O6H.[CCTB8., OCO3HAOUIEro CBOM KOHCTUTYLIHOHHEIC IIpaBa 1
0651321HHOCTI/I, YBAKXaromero 3aKOH U IIpaBonopsa0K, 06naz[afomero
YyYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO ITPUHHUMAIOMIETO
TPAAUIUOHHLIC HANUOHAJIBHBIC U 06H.[C‘ICJIOB€‘-I€CKI/I€ T'YMaHUCTHYCCKUC U
JAEMOKPATHYCCKHUEC ICHHOCTHU,

-=- TOTOBHOCTbB K CIIYKCHHUIO OTC‘ICCTBy, €ro 3aluTe,

-- cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha
JUAJIOTe KYJbTYp, a TAKXKe Pa3Iu4HbIX (OpPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOET0 MECTa B MOJHUKYJIBTYPHOM MHPE;

-- cOPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS 1 CAMOBOCITUTAHUS B
COOTBETCTBUU C 00IIEYEIOBEUECKIUMHU LIEHHOCTSIMH U UJeallaMu
IPa)KAaHCKOr0 00IIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM,
TBOPYECKOI 1 OTBETCTBEHHOMN JESITEIbHOCTH;

-- TOJICPAHTHOC CO3HAHUEC U ITOBCACHUC B IOJUKYJIIbTYPHOM MHPC,
TOTOBHOCTB M CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JroaAbMH, 1OCTUT'aTb B
HCM B3aMMOIIOHUMAaHUA, HAXOIUTb O6H_II/IC eI U COTPpYAHNUYATD JIA UX
JOCTHIXCHHA, CIIOCOOHOCTH MPOTHUBOCTOATH NUACOJIOTUN SKCTPEMU3MA,
HallMOHaJIn3Ma, KCCHO(1)06I/II/I, AUCKpUMHHAIUU 110 COLIUATIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIITMOHAJIBHBIM IIPU3HAKAM U APYTHUM HETAaTUBHBIM
COLIMAJIBHBIM SABJICHHUAM,

-- HABBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, I€TbMH MJIAJIIIETO BO3PacCTa,
B3pOCJIBIMH B 00pa30oBaTeIbHOMN, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX JNESATEIBHOCTH;

-- HDaBCTBEHHOE CO3HAHME U MMOBEJICHNE HA OCHOBE YCBOEHUS
0011IeYeI0BeYeCKUX IEHHOCTEH;

-- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE
camM000pa30BaHMIO, HA MPOTSHKEHUU BCEH KU3HU; CO3HATEIHLHOE OTHOIICHUE
K HEMpephIBHOMY 00pa30BaHHUIO KaK yCIOBUIO YCHEIIHON MpodecCHOHaIbHON
U OOILIECTBEHHOM JesITeIbHOCTH;

-- 3CTETUYECKOE OTHOIIEHNE K MUY, BKIIFOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;
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-- IPUHATHE U pealTu3alliio IICHHOCTEH 3/10pOBOTr0O U Oe30macHoro odpasa
KHU3HHU, TOTPEOHOCTH B (PU3MUECKOM CAaMOCOBEPILICHCTBOBAHHUH, 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIILHON JCATEIBHOCTBIO, HETIPHUATHAE BPEIHBIX
NPUBBIUEK: KYpEHUs, YIIOTPEOICHHs aJIKOT0Isl, HAPKOTHKOB;

-- OepexkHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHUE K (PU3NIECKOMY U
IICUXOJIOTHYECKOMY 3/10pPOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH,
YMEHME OKa3bIBaTh IIEPBYIO IOMOLIb;

-- OCO3HAHHBIN BBIOOpP Oyaymiel mpodeccuu 1 BO3MOXKHOCTEH peaan3anuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIICHUE K MPO(HECCHOHATLHOU
ACATCIIBHOCTH KaK BO3MOXHOCTHU YUaCTHA B pCLICHHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIeM;

-- ¢(hOpMUPOBAHHOCTH IKOJOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS
COIMAIbHO-3KOHOMUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U
COITMAIBHOM CpeIbl; MPUOOPETEHNE OIBITA SKOJIOTO-HAIIPABICHHOM
JIeSTCIIBHOCTH;

-- OTBE€TCTBCHHOC OTHOIICHHUEC K CO3JaHUIO0 CCMBbH HAa OCHOBEC OCO3HAHHOT'O
IIPUHATHA LIGHHOCTEH CEMEHHOM KU3HH.

* Memanpeomemubix:

-- YMEHHE CaMOCTOSITEIIBHO ONPEAETIATh LEIU ACATEIbHOCTU U COCTABIIATh
IIJIaHBI JEATEIbHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh ACSATEIBHOCTD; HCIIOIb30BATh BCE BO3MOXKHBIEC PECYPCHI IS
JIOCTHUKEHUS TIOCTaBJICHHBIX LIEJIEH U Pean3alii IUIaHOB JEATEIbHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUN B PA3IIMYHBIX CUTYaIHIX;

-- YMEHHE NPOAYKTUBHO OOLIATHCS U B3aUMO/JIEHCTBOBATh B IpoOIiEcce
COBMECTHOM JI€ATEIbHOCTH, YUUTHIBATh MO3UIIMH JPYTUX YYACTHUKOB
JesITeNIbHOCTH, 3 ()EKTUBHO pa3periaTb KOHQIIUKTHI;

-- BJIaJICHUE HAaBbIKAMHU MMO3HABATEIHHOM, Y4€OHO-UCCIIEI0BATENHECKON U
MIPOEKTHOM J1eATETHbHOCTH, HABBIKAMHU pa3pelIeHus mpo0eM; ClIocOOHOCTh U
TOTOBHOCTHB K CaMOCTOSITeJ'II)HOMy HOI/ICKy MCTOO0B pGHICHI/Ifl HpaKTI/I‘IeCKI/IX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

-- TOTOBHOCTB M CITIOCOOHOCTB K CAaMOCTOSITEIbHOW MH(POPMALIMOHHO-
MO3HABATEJIbHON 1€ATEIbHOCTH, BJIaJICHE HaBbIKAMHU MOJTyUEHUS
HE00X01MMoN HHPOPMALIMU U3 CIIOBApEN Pa3HbIX THIIOB, yMEHUE
OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOPMAIIH, KPUTUIECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAIIUIO, TOJTyYaeMYIO U3 Pa3TUUHBIX
HCTOYHUKOB;

-- YMEHHE UCIOJIb30BaTh CPEJCTBA UHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHoNorui (nanee - MKT) B pemieHun KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a]1a4 ¢ COOMI0ACHUEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI, pecypcocOepexeHuns,
MIPABOBBIX U ATUUECKUX HOPM, HOPM HH(DOPMALIMOHHON 6€30MacHOCTH;
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-- YMEHHUE ONpPeAeATh Ha3HaUeHHE U QYHKIIUU Pa3INnYHbIX COI[HAIbHBIX
WHCTUTYTOB;

-= YMCHUC CaMOCTOATCIIbHO OICHUBATh U IPUHUMATh PCIICHUA,
OMpECACIIAIINE CTPATCTHUIO MMOBEACHUA, C YUECTOM I'paKIaHCKUX U
HPaBCTBCHHBIX I.[CHHOCTGfI;

-- BJIaACHUC A3BIKOBBIMU CPEACTBAMU - YMCHUC ACHO, IOTUIHO U TOYHO
u3JaraTh CBOIO TOYKY 3pPEHUS, HCIIOJIB30BATh aJICKBATHBIC S3BIKOBBIE
CpENCTBa;

-- BJIaJICHE HaBBIKaMU IT03HABATEIbHON pe(IeKCUN KaK OCO3HAHUS
COBEpILIAEMbIX J€MCTBUI U MBICIUTENbHBIX IPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUM, TPaHMI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX [I03HABATEIbHBIX
3ajiad ¥ CPEJCTB UX JTOCTHXKEHUS.

® npeomMemHbIX.
-- cOPMHUPOBAHHOCTH MPEACTABICHUN O IEJIOCTHONW COBPEMEHHOM
€CTeCTBEHHO-HAYYHOU KapTHUHE MHUPA, O IPUPOJIE KaK eIMHON [EIOCTHON
CHCTEME, O B3aMOCBSI3U Y€JI0BEKa, IIPUPO/IBI U OOIIECTBA; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;

-- BJIaJCHUC 3HAaHUAMH O HanoOoee BaXKHBIX OTKPBITUAX U JOCTHIKCHUAX B
obnactu €CTCCTBO3HaHMA, ITOBJIMABIINX Ha 3BOJIIOITUIO HpeIICTaBJICHI/IfI (o)
npupoAc, Ha pa3BUTUC TCXHUKU U TCXHOHOFHﬁ;

-- cpOPMHUPOBAHHOCTh YMEHHMSI IPUMEHATh €CTECTBEHHO-HAYYHbIC 3HAHUS
JUIsl OOBSCHEHUS OKPY)KAIOIIUX SIBJICHUM, COXPAaHEHHUS 3/10pPOBbS,
oOecrieyeHus 6€30MaCHOCTH KHU3HEIEATEIbHOCTH, OEPEKHOT0 OTHOIIEHUS K
IPUPOJIE, PALlMOHAILHOTO MPUPOJIOTIOIB30BAHMUS, @ TAK)KE BBHIIIOJHEHUS POJIU
IPaMOTHOTO MOTPEeOUTENS;

-- c(OpPMHUPOBAHHOCTH MPE/ICTABIEHUI 0 HAYUHOM METO/I€ O3HAHUS
IIPUPOJIBI U CPEACTBAX U3YUYEHHsI METaMHUPa, MAaKpOMHUPa U MUKPOMUDA;
BJIaJICHHE IPUEMaMH €CTECTBEHHO-HaYYHbIX HaOII01€HUH, ONBITOB
MCCJIEOBAHUM U OLIEHKH JIOCTOBEPHOCTH ITOJIYyYEHHBIX PE3YJIbTaTOB;

-- BJIa/IeHUE TIOHATUHHBIM aIlllapaToM €CTECTBEHHBIX HayK, TO3BOJISIFOIINM
MI03HABaTh MUP, y4acCTBOBATh B JUCKYCCHSIX IO €CTECTBEHHO-HAYyYHBIM
BOIPOCaM, UCIOJIb30BATh PA3IMYHbIE HCTOYHUKN UH(GOPMAIIUU IS
HOJTOTOBKH COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUTBHCS K COOOIIEHUSM
CMU, coneprkamiM Hay4dHYIO HH(OpPMAILUIO;

-- ¢(hOpMUPOBAHHOCTh YMEHUM MMOHUMATh 3HAYMMOCTh €CTECTBEHHO-
HAy4HOI'O 3HAHUS VISl KQXKI0T0 YeIOBEeKa, HE3aBUCUMO OT €ro
npodeccuoHaNbHOM NeSTeIbHOCTH, pa3inyaTh GakThl U OIIEHKH, CPAaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b
KPUTEPHUEB C OMPEAECICHHON CUCTEMOU IIEHHOCTEM.



B pe3yJibTaTe H3yuyeHUs1 0011e00pa30BATEILHOI0 HMKJIA 00y4aouuiics
1m0 0230BBIM JHCIHHMILIMHAM J0JIKEH 00J121aTh 00IMMH KOMITETEHITHAMM,
BKJIIOYAIOIIUMHUCSH B ce0sl CIIOCOOHOCTh:

OK 1. [ToHuMaTh CYIIHOCTh ¥ COITUAIBHYIO 3HAYMMOCTh CBOCH Oy yteit
npodecCuu, MPOSBIIATh K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€SITEIbHOCTD, BEIOMPATH TUIIOBBIC
METO/IbI ¥ CIIOCOOBI BHIMOTHEHUSI TPO(ECCHOHANIBHBIX 33]1a4, OLICHUBATh UX
3¢ (HEeKTHBHOCTH M KA4eCTBO.

OK 3. [IpunumaTh penieHus B CTaHAapTHBIX M HECTAHAAPTHBIX CUTYaIUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiSTh MOUCK M UCIIOJIb30BaHUE HMH(POPMAITUU, HEOOXOIUMOM
11 3G PEKTUBHOTO BHIOIHEHUS TPO(PECCHOHATBHBIX 337124,
po(hecCHOHANBHOTO U JMYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBath HHOOPMATMOHHO-KOMMYHHKAITIOHHBIC TEXHOJIOTHH B
npohecCuOHANBHOM NeSTeNbHOCTH.

OK 6. PaboTtars B KOJUIEKTHBE ¥ KOMaH 1€, 3(h(HEKTUBHO 00IIaThCS C
KOJIJIEraMH, PYKOBOJICTBOM, MOTPEOUTEIISIMH.

OK 7. bparb Ha cebst OTBETCTBEHHOCTb 32 pabOTy YWIEHOB KOMaH/IbI
(MTOAYMHEHHBIX ), 32 PE3YJIbTAT BHIMOTHEHUS 3a/1aHUH.

OK 8. CamoCTOATENBHO ONPEACTATh 3a/1a41 TPOPECCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHHEM, OCOZHAHHO
IUTAHUPOBAThH MOBBIIICHUE KBATU(UKAIIUH.

OK 9. OpuenTtupoBathCsi B yCIOBUSX YaCTOW CMEHBI TEXHOJIOTHI B
npohecCuOHaNBHOM NeSTeNbHOCTH.

1.4. PexkomeHayemoe KOJIMYECTBO YacOB Ha OCBOEHHE IPOIrpPaMMBbI
JAUCHMILTAHBI:

MaKCHUMaJIbHOW y4eOHOU Harpy3ku oOydaromierocsi 357 4acoB, B TOM YHCIIE:
00s13aTeNbHOM ayIUTOPHOM y4eOHOM Harpy3ku oOy4daromerocs 238 4acos;
camocrosTensHas padora 119 gacos

1. MACIHHOPT ITPOI'PAMMBI YYEBHOM JUCIHHUIIIUHBI
dusuka

1.2.  O6aacTb NnpUMeHeHHUs NPOrPaMMBbI

[Tporpamma MpeHa3HAYCHA TSt WU3y4YCHUS bu3uKu B
npodeccuoHaIbHbIX 00pa3oBaTenbHbIX opranuzanuax CIIO, peanusyromiux
00pa3oBaTeNbHYI0 MPOrPaMMy CpEeIHEro o0Imero oOpa3oBaHHs B IMpeiesiax
OCBOCHMS OCHOBHOW Tpo(ecCHOHAIbHOW 00pa30BaTeNbHOM MpOrpaMmbl
CIIO (OIIOIT CIIO) na O6a3e OCHOBHOrO 00Imero o0Opa3oBaHUS NpU
HOJrOTOBKE KBAJU(HUIMPOBAHHBIX pabOYMX, CIyKallMX M CIEHUATUCTOB
cpennero 3BeHa [IpoTokon Ne 3 ot 21 urons 2015 .

[Tporpamma pa3zpaborana Ha ocHoBe TpeGoBanuit ®I'OC cpennero obuero
00pa3oBaHUs, MPEABSIBISIEMBIX K CTPYKTYPE, COIEPKAHHIO M pe3ybTaTam
OCBOCHHMS yueOHO TUCUUIUIMHBL  «DH3MKa», B COOTBETCTBUU C
PexoMeHmanmusMu 1O  OpraHM3alWU  TOJNIYYEHHs] CPEJHEro  OO0IIero
o0pa3oBaHus B IpejenaX OCBOCHMS O0pazoBaTEIbHBIX MPOTPaMM CPEIHEro
poQeCCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUs
C yuyeToM TpeboBaHMI (eaepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX
CTaHJAPTOB H TOJy4aeMOW MPOQecCHu WIH CHEIHaTbHOCTH CPEIHETrO
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po¢eCCHOHAIBHOTO o0pa3zoBaHUs (mucemo  [lemapTtameHTa
rOCyJapCTBEHHON MOJUTHUKU B cdepe MOAroToBKH pabounx kaapos u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

CnennanbHoctb CIIO 15.02.08 TexHo10rust MAIIMHOCTPOEHUS

1.2. MecTo AMCUMIUVIMHBI B CTPYKType OCHOBHOH NPo(ecCHOHATBLHOM

0o0pa3oBaTeIbHOI POrpaMMBbI:

VYuebHasa aucuuiuinHa «Du3nka» sSBisercss y4eOHbIM IPEAMETOM 0 BEIOOpY
u3 o0s3aTenbHON peaMeTHoM o0nactu «EcrectBennbie Haykun»y OI'OC
cpemHero odmiero oopasoBaHus.

B nmpodeccronanbHbIx 00pa3oBaTENbHBIX OPraHU3AMAX, PEATU3YIOIIUX
00pa3oBaTeNbHYIO IPOrpaMMy CpeIHero oouero oopazoBanus B npeaeaax
ocoerus OITOII CITO na 6a3ze 0CHOBHOTO 00111eTO 00pa3oBaHus, yueOHast
qucuuIuivHa «Pu3nkay uzydaercs B 001eo0pa3oBaTeIbHOM LIUKIIE
yuebnoro maana OITOIT CITIO na 6a3ze 0CHOBHOTO 00111eT0 00pa3oBaHus C
nosyueHueM cpeaHero oodmero oopazoBanus (IIITIKPC).

®duzuka ABJIAETCS byHIaMeHTaIbHON o0uieo0pa3oBaTeabHOM
JUCLUIUIMHOM  CO CIIOKMBLIMMCS YCTOWYMBBIM COZEp)KaHUEM M OOLIMMHU
TpeOOBaHUSMH K IMTOATOTOBKE O0YUYaAIOIIUXCS.

IIpu ocBoenun mnpodeccuit CIIO  TEeXHHYECKOrO U  COLMANBHO-
HKOHOMHYECKOTO Tpoduieil mnpodeccHoHaTIbHOrO 00pa3oBaHus (U3MKa
u3zydaercss Oojee yriyoleHHO, Kak NpoduibHas ydeOHas AUCLMILIMHA,
YUUTBIBAIONIAS CHIEU(PUKY OCBaMBaeMbIX IPOQeCcCuid.

OTO BBIpaXKaeTcsi B COJAEpKaHMM OOydyeHHs, KOJMYECTBE YacoB,
BBIJICIIIEMBIX HAa W3YYEHHE OTHCNBHBIX TEM IMPOrpaMMbl, TIyOMHE WX
OCBOCHMS CTYyJIEHTaMH, OObeME€ M XapakTepe MpPaKTUYECKUX 3aHATHH,
BUJAaX BHEAYJUTOPHOH CaMOCTOSTENLHOW PabOTHI CTYACHTOB.

1.3. Hean um 3agaum JUCHUILUIMHBI — TpeOoBaHWS K pe3yJbTaram
OCBOCHMSA IMCIHUIIHHBI:

OcBoenue conepkanus yaeOHoH nucumiinabl «Pusnkay odecreunBaer
JIOCTUKEHHE

CTYJEHTAMH CIENYIOUINX Pe3yJIbTATOB:

* IUYHOCHIHBIX

-- POCCHHMCKYIO IPaKAAHCKYIO HIEHTUYHOCTbD, IATPUOTU3M, YBAKEHUE K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepel PonnHoil, ropaoctu 3a
CBOM Kpaii, cBOI0 PouHy, Nponutoe 1 HacTosAIEee MHOTOHAMOHAIIBHOTO
Haposa Poccun, yBaxkeHHe rocyJapCTBEHHBIX CUMBOJIOB (rep0, hiar, THMH);

-- TP@XJAHCKYIO MTO3HIINIO KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA
poccuiickoro 00IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IIPaBa U
00513aHHOCTH, YBa)KAIOLIETO 3aKOH M MPABOIOPSIOK, 00JIaIa0IIero
qyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO IPHHIMAIOIIETO
TPaJAUIMOHHbBIC HAIIMOHAIBHBIE M O0IIEYEIOBEYECKIE T'YMAaHUCTHYECKHE 1
JIEMOKpATHYECKUE [IEHHOCTH;

-- TOTOBHOCTB K CIIYKCHHUIO OTC‘ICCTBy, €ro 3alIuTe,

-- ¢(hOpMUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha
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JUaNiore KyJibTyp, a TaKXKe pa3IudHbIX (GOopM 0OIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

-- cOPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS 1 CAMOBOCIIUTAHUS B
COOTBETCTBUU C 00II€YeSIOBEUECKIUMHU LIEHHOCTSIMH U UJeallaMu
IpaXkJIaHCKOTO O0IIECTBA; TOTOBHOCTh M CLIOCOOHOCTB K CAMOCTOSITEIILHOM,
TBOPYECKOI 1 OTBETCTBEHHOM JESATEIbHOCTH;

-- TOJICPAHTHOC CO3HAHUEC U IMOBCACHUEC B IIOJIMKYJIIBTYPHOM MHUPE,
TOTOBHOCTH M CIIOCOOHOCTh BECTH Auajior ¢ ApyruMu JroaAbMH, 1O0CTUT'aTh B
HEM B3aUMOIIOHUMAaHUs, HAXOOUTh 06H_II/I6 e U COTpYAHHUYIATh JJIA UX
JOCTHIXCHMHA, CIIOCOOHOCTH MMPOTHUBOCTOATH UACOJIOTUU SKCTPEMU3MA,
HannyoOHaJIn3Ma, KCGHO(1)06I/II/I, JAUCKPUMHUHAIWH 110 COIIHAJIbHBIM,
PCIUTUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM IIPU3HAKAM U JPYTUM HECTAaTUBHBIM
COoMaJIbHBIM SABJICHHUAM,

-- HaBBIKH COTPYJHHYECTBA CO CBEPCTHUKAMH, JIETHMHU MIIA/IIIETO BO3PACTa,
B3pOCIBIMHU B 00pa30BaTeIbHOM, O0IIECTBEHHO TOJIE3HOH, yueOHO-
UCCIIEI0BATEIbCKO, IPOSKTHON M APYTUX BUJAX JESTEIbHOCTH;

-- HDaBCTBEHHOE CO3HAHME U MTOBE/ICHUE Ha OCHOBE YCBOCHUS
0011IeYeII0BEYECKUX ICHHOCTEH;

-- TOTOBHOCTh U CIIOCOOHOCTB K 00Pa30BaHUIO, B TOM YHUCIIE
camM000pa30BaHUIO, HA MPOTSKEHUU BCEH )KU3HU; CO3HATEIHHOE OTHOLICHUE
K HETMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW MPOopeCCHOHATBHON
U OOILECTBEHHOM JeSITEIbHOCTH;

-- 3CTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHU;

-- IPUHSTHE U pean3aluio IEHHOCTEH 3J0pOBOro U 6€30MacHOro oopasa
XKHU3HU, TOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHHUM, 3aHATHSIX
CHOpTI/IBHO'03]10POBI/IT€J'[I)HOI71 ACATCIbHOCTBIO, HCTIPHUATUC BPCAHBIX
NPUBBIUEK: KYpEHUs, yIIOTPEOICHHSI aIKOTroJIsl, HAPKOTHKOB;

-- Oepe’xKHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (PU3NYECKOMY U
MICUXOJIOTHYECKOMY 3/10pOBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JIIOJIEH,
YMEHHE OKa3bIBaTh IIEPBYIO TOMOLIb;

-- OCO3HAHHBIH BBIOOP OyayIiei mpodeccuu U BO3IMOKHOCTEH peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIICHHE K MPOdeCcCUOHATBLHOMN
JIeATETbHOCTH KaK BO3MOXXHOCTH YYaCTUSI B PEIICHUH JINYHBIX,
00IIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIeM;

-- ¢(hOpMUPOBAHHOCTH IKOJIOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS
COIIMAIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U
COLIMAJILHOM CpeJibl; MPUOOPETEeHHE OMbITA IKOJIOT0-HAIIPaBICHHON
JIeATEIbHOCTH;
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-- OTBETCTBEHHOE OTHOIIEHHUE K CO3/IaHUIO0 CEMBU HAa OCHOBE OCO3HAHHOIO
[IPUHATUS LEHHOCTEH CEMENHON KU3HU.

® Memanpedmemnblx:

== YMCHUE CaMOCTOATCIBHO OIIPCACIIATE LEIN ACATCIBHOCTH U COCTABIIATH
IJIaHbI ACATCIIBHOCTU; CaAMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJIUPOBATL U
KOPPEKTHUPOBATE ACATCIBHOCTD, UCII0JIB30BATh BCE BO3MOXKHBIC PECYPChI IJIA
JOCTHIKCHHS IMOCTABICHHBIX IIeJIeH U pcajiM3alini MJIaHOB ACATCIbHOCTH,
BBI6I/IpaTB YCICUIHBIC CTPATCTHHU B PA3JIMYHBIX CUTYyallUusAX,

-- YMEHHE MPOAYKTUBHO OOIIATHCS ¥ B3aMMO/ICHCTBOBATH B IPOIIECCE
COBMECTHOH JICATEIILHOCTH, YIUTHIBATH TTO3UIMH JPYTHX YYACTHHUKOB
NeATeILHOCTH, 3P hEeKTUBHO pa3peniaTh KOH(IUKTHI;

-- BJIaZICHUE HABbIKaMU [103HABATEIbHOM, yUeOHO-HCCIIEI0BATENbCKON U
IPOCKTHOH J1eATeIbHOCTH, HABBIKAMU Pa3pelieHus MpodieM; CIIOCOOHOCTh U
TFOTOBHOCTb K CAMOCTOSATEIIbHOMY MIOMCKY METOJIOB PELIEHUS IPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B TIO3HAHMUS;

-- TOTOBHOCTB M CITOCOOHOCTB K CAMOCTOSITETbHOW MH(POPMALIMOHHO-
NIO3HABATEIbHON JICATEIILHOCTH, BJIaICHAE HaBBIKAMH MTOJTyYCHUS
HE00X0IMMOW UH(POPMALIUU U3 CJIOBAPEN PAa3HBIX THIIOB, YMEHUE
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OOPMALIUH, KPUTHUECKH
OLICHUBATh U UHTEPIPETUPOBATH HH(POPMAITHIO, ITOTy4aeMYIO U3 Pa3ITUIHBIX
MCTOYHHKOB;

-- YMEHHE UCIOJIb30BATh CPEACTBA MH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B pemieHMM KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 337a4 ¢ COOII0IeHuEeM TpeOOBaHU I
SPrOHOMUKHU, TEXHUKH O€30I1aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
IPaBOBBIX U ITUYECKHX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;

-= YMCHUC ONPCACIATh HA3BHAYCHUC U q)YHKI_II/II/I Pa3JINYHBIX COLUAJIBHBIX
HHCTUTYTOB,

-- YMCHUEC CaMOCTOATCIBbHO OICHUBATh U IPUHUMATh PCIICHUA,
ONPCACIIOIINEC CTPATCTHUIO MMOBEACHUS, C YUCTOM I'pa’kKAaHCKUX U
HPAaBCTBCHHBIX HCHHOCTeﬁ;

-- BJIAACHUC A3BIKOBbBIMU CpeI[CTBaMI/I - yMCHI/Ie SICHO, JIOTUYHO U TOYHO
u3JaraTh CBOIO TOYKY 3PEHUS, UCIIOJIh30BATh a/ICKBATHBIC S3BIKOBBIE
Cpe/CTBa;

-- BJIaICHUC HaBbIKaMU IMO03HABaTEILHOMN pe(i)J'IeKCI/II/I KaK OCO3HaHUs
COBCPIIACMBIX ,Z[CflCTBPIﬁ N MBICJIUTCIIBHBIX TPOLECCOB, UX PC3YJIbTATOB U
OCHOBaHHfI, rpaHull CBOCTO 3HAHWA U HE3HAHW A, HOBBIX ITO3HABATCIIbHBIX
3alaq U CpCACTB UX NOCTHIKCHUA.

* npeOMemHbIX:
-- cOPMHUPOBAHHOCTH MPEACTABICHUHN O POJIH U MECTe (PU3UKH B
COBPEMEHHOI Hay4yHOU KapTUHE MUPA; TOHUMaHHe (PU3UIECKON CYIITHOCTH
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HaOr01aeMbIX BO BeeneHHOH sIBIICHMI; TOHUMaHUEe Posid (PU3UKH B
dbopMupOBaHUU KPYro3opa U PyHKIIMOHATHHON TPAMOTHOCTH YEIIOBEKA IS
pelleHus: TPaKTHYECKUX 3a1a4;

-- BJIaJIeHUE OCHOBOIIONATAIOIUMHU (PU3NYECKUMU MTOHATUSMH,
3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE MOJIb30BAHUE
(U3UYECKON TEPMUHOJIOTHEH U CHMBOJIUKOM;

-- BJIaJICHHE OCHOBHBIMH METOJJaMHU HAYYHOT'O [TO3HAHUS, UCIIOJIb3YEMBIMH B
¢usuke: HaOMIOIEHNE, ONTMCAHKE, U3MEPEHHE, IKCTIEPUMEHT; YMEHHS
00pabatbiBaTh pe3yJIbTaThl U3MEPEHH, 00HAPYKHBATH 3aBUCUMOCTh MEXIY
(1)I/I3I/I‘-IeCKI/IMI/I BCJINMYHNHAMMU, 0OBACHATH IMMOJIYYCHHBIC PC3YJIbTAThI U ACIATh
BBIBO/IbI;

-- cOpPMUPOBAHHOCTH YMEHUS peuiaTh PU3NUECKHe 3a/1a4H;

-- c(OPMHUPOBAHHOCTh YMEHUSI IPUMEHSATH IOTY4YE€HHbIE 3HAHUS 115
OOBSICHEHUS! YCIIOBHH MPOTEKaHUs! (PU3MUECKHUX SBICHUH B IPUPOJIE U JUIS
MPUHATUSA IPAKTUYECKUX PEILICHUM B IIOBCCIHEBHOM JKU3HU;

-- ¢OPMHUPOBAHHOCTH COOCTBEHHON MO3UIIMH 110 OTHOIIECHUIO K (PU3HUECKOM
uH(pOopMaLnu, NOIy4aeMON U3 pa3HbIX UICTOYHUKOB;

-- oBJlaieHne (CPOPMHUPOBAHHOCTH MPEACTABICHUH ) TPABUIAMH 3aITUCH
buzudeckux GopMyn peabedHO-TOUeUHON cucTeMbl 0003HaYeHu JI. bpaiins
(U1 CIeTBIX M CITA00BHIAIINX O0YUYAIOIIAXCS).

-- cOPMHUPOBAHHOCTH CHCTEMBI 3HAHHM 00 00IUX (HU3MIESCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, IPEICTABICHHM O IeHCTBUU BO
Bcenennoii pu3nyuecknx 3aKOHOB, OTKPBITHIX B 36MHBIX YCITIOBHUSX;

-- cOpPMHUPOBAHHOCTH YMEHHS UCCIIEAOBATh U AaHATTU3UPOBATH
pa3HooOpa3Hbie (U3NYECKUE SIBICHUS U CBOMCTBA 0OBEKTOB, OOBSICHATh
IMPUHLIMIIBI paOOTHI U XapaKTEPUCTUKH IPUOOPOB U YCTPOUCTB, OOBSACHATH
CBSI3b OCHOBHBIX KOCMHUYECKUX O0BEKTOB C re0(hU3MUECKUMH SIBJICHUSMU;

-- BJIaJICHUE YMEHUSIMH BbIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOIIOJIAraloIINX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB, IPOBEPATH
UX SKCIEPUMEHTATBHBIMU CPEACTBAMH, (POPMYIIUPYS LI€Tb UCCIETOBAHNUS;

-- BJIaJICHUE METOJAaMH CAMOCTOSATEIBHOTO IIJIAHUPOBAHUS U IPOBEIECHUS
(bu3HYECKUX SKCIIEPUMEHTOB, ONIMCAHUS U aHAJIN3a MOJIyY€HHOU
U3MEpUTENbHOM HH(pOpMaLIH, ONpeAeTIeHUs JOCTOBEPHOCTH MOTYYEHHOTO
pe3yibTara;

-- chOPMUPOBAHHOCTh YMEHUHN POrHO3UPOBAThH, aHAIU3UPOBATH U
OLIEHUBATh MOCIEICTBUS OBITOBON M MPOU3BOACTBEHHOH J1E€ATEIIEHOCTH
YyeJIoBeKa, CBA3aHHOM ¢ (PU3NUYECKUMHU MPOLIECCaMU, C MO3UIIUI
HKOJIOTHYECKOM Oe30MacHOCTH.



B pe3yJibTaTe H3yuyeHUs1 0011e00pa30BATEILHOI0 HMKJIA 00y4aouuiics
1m0 0230BBIM JHCIHHMILIMHAM J0JIKEH 00J121aTh 00IMMH KOMITETEHITHAMM,
BKJIIOYAIOIIUMHUCSH B ce0sl CIIOCOOHOCTh:

OK 1. [ToHuMaTh CYIIHOCTH M COITMAIbHYIO 3HAYMMOCTh CBOCH Oymymeit
npodeccuu, MPOSBIATh K HEH YCTONYHMBBIM HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€SITEIbHOCTD, BEIOMPATH TUIIOBBIC
METO/IbI ¥ CIIOCOOBI BHIMOTHEHUSI TPO(ECCHOHANIBHBIX 33]1a4, OLICHUBATh UX
3¢ (HEeKTHBHOCTH M KA4eCTBO.

OK 3. [IpunumaTth penieHus B CTaHAApTHBIX U HECTAHAAPTHBIX CUTYAIUSIX U
HECTH 3@ HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiSTh MOUCK M UCIIOJIb30BaHUE HMH(POPMAITUU, HEOOXOIUMOM
11 3G PEKTUBHOTO BHIOIHEHUS TPO(PECCHOHATBHBIX 337124,
po(hecCHOHANBHOTO U JMYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBath HHOOPMAIIMOHHO-KOMMYHHKAITHOHHBIC TEXHOJIOTHH B
npohecCuOHANBHOM NeSTeNbHOCTH.

OK 6. PaboTtars B KOJUIEKTHBE ¥ KOMaH 1€, 3(h(HEKTUBHO 00IIaThCS C
KOJIJIEraMH, PYKOBOJICTBOM, MOTPEOUTEIISIMH.

OK 7. bparb Ha cebst OTBETCTBEHHOCTb 32 pabOTy YWIEHOB KOMaH/IbI
(TOAYMHEHHBIX ), 32 PE3YJIbTAT BHIMOJTHEHUS 3a/1aHUM.

OK 8. CaMOCTOATENBHO ONPEACTATh 3a/1a491 POPECCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHHEM, OCOZHAHHO
IUTAHUPOBAThH MOBBIIICHUE KBATU(UKAIIUH.

OK 9. OpuenTupoBathCs B yCIOBUAX YaCTOW CMEHBI TEXHOJIOTUIN B
npohecCuOHaNBHOM NeSTeNbHOCTH.

1.4. PexkomeHayemMoe KOJIMYECTBO YacOB Ha OCBOCHHE IMPOrpaMMbl
AUCHUTLIMHBI:

MaKCcHUMaJbHOU yueOHOU Harpy3Kku oOyuatomierocs 296 4acoB, B TOM YHUCIIE:
00s13aTeNIbHOM ayTUTOPHON y4eOHOM Harpy3ku oOydaromierocst 197 qacos;
camocrosTenbHas padota 99 yacos

1. IlacnopT mporpamMmbl y4eOHOI AUCHUNIHHBI «XUMUD)

1.1.0651acTh pUMEHEHHUS IPOTrPAMMBI.

[Iporpamma mnpenHazHaueHa sl U3YYEHUS] AUCUUIUIMHBI «XHMUSD» B
npodeccnoHanbHBIX o0Opa3oBarenbHbIX opranmzanusx CIIO, peanusyroniux
00pa3oBaTeNbHYI0 MPOrPaMMy CpEeIHEro o0Imero oOpa3oBaHMs B Mpeiesax
OCBOCHMS OCHOBHOW Mpo(ecCHOHAIbHOW 00pa30BaTENbHOM MpOrpaMmbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOro o0Omero oOpa3oBaHUS HpU
MOJTOTOBKE KBATM(PHUIIMPOBAHHBIX pPa0OUYUX, CIYKAIIUX M CIEIHATUCTOB
cpennero 3BeHa [IpoTokos Ne 3 ot 21 uroas 2015 r.( /lpomoxon Ne 3 om 25
maa 2017 2.)

[Iporpamma paspaborana Ha ocHoBe TpebOoBanuit PI'OC cpenHero
oOmiero oOpa3oBaHus, MPEABSBISIEMbIX K CTPYKTYpe, COACpNKaHUIO U
pe3yjibTaTaM OCBOEHHUS Y4eOHOW AMCUUIUIMHBI «XUMHS» B COOTBETCTBHUH C
PexoMeHmanmussMu 1O OpraHM3ald{  TOJNYYEHHs]  CPEJHEro  OO0IIero
o0pa3oBaHus B IpejenaXx OCBOCHHs 00pazoBaTEIbHBIX MPOTPaMM CPEIHEro
podeCCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 0Opa3oBaHUs
C ydeToM TpeboBaHM (eaepanbHbIX TOCYJapCTBEHHBIX 00pa3oBaTEIbHbIX
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CTaHJAapTOB M TMOJIydaeMoil mpodeccun WM CIEUUaIbHOCTH CPEIHEro
npodecCuoHaIbHOTO o0Opa3oBaHUs (muceMo  [lenaprameHnta
rOCYJapCTBEHHOM TMOJMTHKU B cpepe MoAroTroBku padouux kaaposB u 10O
MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

I[TPO®ECCHH CIIO 15.02.08 TEXHOJIOI'MA MAILIMHOCTPOEHU A

1.2 MecTo OUCUUIUIMHBI B CTPYKTYPE OCHOBHOM MPO(eCcCHOHANTBHOM
00pa3oBaTeNbHON IPOTrPAMMBI :

VYuebHas TUCHMILIMHA «XUMUsD» ABIsETCS Y4eOHBIM IIPEIMETOM 110 BBIOOPY
U3 00s13aTeIbHON MPEIMETHON 00JIACTH «ECTECTBEHHOHAYUHBIE MPEIMETHI».
®I'OC cpennero obmiero 0opa3oBaHusl.

YueOHast IUCHMIUIMHA «XUMHS» HM3Y4aeTcsl B 001e00pa3oBaTeIbHOM IIUKIIE
yuebHoro mnana ['BIIOY VYdumckuil monurexHUYecKUid KoJuleqk Ha Oase
OCHOBHOTO 00mIero oO0pa3oBaHHs C IOJYYCHHEM CPEIHEro OOIIero
obpa3zoBanus (IIITKPC).

-TUYHOCIHBIX!
-BKJIFOYAIOIUM TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIIHUXCS K CAMOPA3BUTHIO
Y JJUYHOCTHOMY CaMOOIPEAEIIEHUIO,

- cpOpMUPOBAHHOCTH MX MOTHBAIIMK K OOyYEHHUIO M IIeJICHAIIPaBICHHOM
IMO03HABATEIbHON ACATCILHOCTH, CHCTEMBI 3HAUMMBIX COIIHAJIBHEIX U
MEKJIMYHOCTHBIX OTHOIICHUH, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTpaXarolKUX JUYHOCTHBIE U FPAXKIAHCKUE TTO3ULIMU B JIEATEIBHOCTH, -
AHTUKOPPYMIIUOHHOE MUPOBO33PEHUE

-[IpaBOCO3HAHUE,

- DKOJIOTUYECKYIO KYJIBTYpY,

-CIIOCOOHOCTh CTAaBUTH 1I€ITM U CTPOUTD KU3HEHHBIE TIJIAHBI,

-CIOCOOHOCTH K OCO3HAHUIO POCCHICKON TpakJaHCKON UACHTUYHOCTHU B
MOJUKYJIBTYPHOM COLINYME;

-MemanpeomMemmbix:

- BKJTIOYAIOIIUM OCBOCHHBIE O0YJAOITUMUCS MEKIIPEAMETHBIC TIOHATUS U
YHHUBEpCcaabHbIe yUeOHbIE ACHCTBUS (PETYTSITUBHBIC, TO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIE), -CIIOCOOHOCTH UX
WCIIOJIb30BaHMUs B IIO3HABATEIILHOM U COLMAJIbHON MPAKTHKE,
-CaMOCTOSITEJIbHOCTh B IJIAHUPOBAHUH M OCYIIIECTBICHUU YIECOHOM
JESITENIbHOCTH M OpraHu3aluu y4eOHOTO COTPYIHMUYECTBA C TelaroraMu 1
CBEpCTHUKAMH, -CIIOCOOHOCTH K MOCTPOEHUIO
WHAWBUAYAIbHON 00pa30BaTeNbHOM TPAeKTOPHH,

-BJIaJICHUE HaBBIKAMH Y4EOHO-UCCIIEA0BATEIBCKOM, MPOEKTHON M COIMMAIBHON
JIEeSATEIbHOCTH,

IIpeomemmuvix:

-cOpMHPOBAHHOCTH MPEJCTABICHUN O MECTE XHMHH B COBPEMEHHOM
HAayYHOW KapTUHE MHUPA; TOHUMaHNE POJIU XUMHH B (POPMUPOBAHUHT
Kpyrozopa u ()yHKIIMOHATBLHOW IPaMOTHOCTH YeJIOBEKA [Tl PEIICHUS
MPaKTUYECKUX 3a]1a4; -
BJIaJICHHE OCHOBOMOJIATAIOIIUMHA XUMUYECKUMU MMOHATUAMU, TEOPUIMHU,
3aKOHaAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMHYECKOMN
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TEPMUHOJIOTUEN U CHMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HayYHOTO MO3HAHUs, UCIOJIb3YEMbIMU B
XUMUH: HAONMIO[ICHHE, ONIMCAHNEe, U3MEPEHUE, IKCIIEPUMEHT; YMEHHE
00pabaTeiBaTh, OOBSICHATH PE3YIIBTATHI IIPOBEICHHBIX OMBITOB U JCNaTh
BBIBOIbl; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSITh METO/IbI IO3HAHUS MTPU
PEILICHUH TPAKTUYECKUX 3a]1a4;

- chopMHUPOBAHHOCTH YMEHHUS JJaBaTh KOJIMYECTBEHHBIE OLIEHKU U TPOBOIUTH
pacyeThl 0 XUMUYECKUM (OpMYIIaM U YpaBHEHUSM;

-BJIaJICHHE MTPaBUJIAMU TEXHUKH 0€30IaCHOCTHU IIPU UCIIOIB30BaHUH
XUMHUYECKHUX BEILIECTB;

-c(pOpMHPOBAHHOCTH COOCTBEHHOM MO3UIIMU O OTHOIICHUIO K XUMUYECKOIH
uH(GOPMAINH, ITOJTy4aeMOH U3 pa3HBIX HCTOYHHKOB;

-JI71s1 OOYy4arOIIKXCsl ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSMH 3/I0POBBS OBIIAZICHHE
OCHOBHBIMH JIOCTYITHBIMU METOJaMU HAYYHOTO [MO3HAHMS;

-JUJIs CIIENBIX M CaO0BUIAIIMX 00yYarOIIUXCs OBJIa/IeHHE IPaBUIIaMU 3aITUCH
XUMHUYECKUX (DOPMYIT ¢ UCIIOIE30BAHUEM PEIbeYHO-TOUCUHON CUCTEMBI
o6o3nauenuii JI. bpaiins.

13. Heau u 3agayd JUCUUILIMHBI, TpPe0OBaHHSI K pe3yJbTaTam
OCBOCHUSA TUCHUILINHBI.

OcBoeHue cofepkaHusl yueOHON AUCIUILIMHBL «XUMHUS,
o0ecrneynBaeT TOCTUKEHNUE CTYACHTaMH CIIEIYIOLIUX PE3yIbTaToB:

B pesynbrate u3ydeHus o01eo0pa3oBaTeIbHOTO IIUKIIa 00YyJarOIIUNCS 110
0a30BBIM JUCIUILIMHAM J0JDKEH 001a4aTh OOIIMMU KOMIICTCHIIUSIMH,
BKJIFOYAIOIIUMUCSA B c€0s CITIOCOOHOCTD:

OK 1. [ToHumaTh CyImHOCTh U COIMAIBHYIO 3HAYMMOCTh CBOEH OymyIieit
npodeccuu, NposSBIATh K HEH YCTONUMBBIN HHTEpeEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEILHOCTD, BHIOMPATh TUIIOBBIE
METO/JIBI ¥ CTIOCOOBI BHIMTOTHEHHSI TPO(ECCHOHABHBIX 33]1a4, OIICHHBATH UX
3¢ (HeKTUBHOCTH U Ka4eCTBO.

OK 3. IlpuHumarts peuieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIUSAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasATh NOUCK U UCIOJIB30BaHUE HHPOPMAIH, HEOOXO0IUMOI
U1 3 PEKTUBHOTO BBIOIHEHUS TPOPECCHOHANBHBIX 337124,
poeCCHOHATBHOTO ¥ JMYHOCTHOTO Pa3BHUTHSI.

OK 5. Ucnonb3oBath HHOOPMAIIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B
MpoeCCUOHAIBHON JESTEIHHOCTH.

OK 6. PaboTtatp B KOJUIEKTHBE U KOMaHAE, 3 (HEKTUBHO 00IIaThCs C
KOJIJIETaMH, PYKOBOJICTBOM, ITOTPEOUTEINISIMHU.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTb 3a pabOTy YWIEHOB KOMaH/IbI
(TTOMYMHEHHBIX ), 32 PE3YJIbTAT BHITIOTHEHUS 3a/IaHUH.
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OK 8. CamocTosiTeIpHO ONPEACNATh 3aa491 MPOPECCHOHATHHOTO 1
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPAa30BAHHEM, OCOZHAHHO
IUTAHUPOBATh MOBBIIICHUE KBATH(PUKALIUY.

OK 9. OpueHTHpOBaTHCS B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTUH B
po(hecCHOHATLHOM e TEILHOCTH.

1.4. PexomeH1yeMO€ KOIMUYECTBO YAaCOB Ha OCBOEHHE ITPOTPAMMBI
MUCHUIUINHE] : 117 4

MakcumanibHas yueOHas Harpy3ka ooyJaroniuxcs - 117 4., B TOM 4uciie:
OO0s3arenpbHas aymuTOpHAs yueOHas Harpy3ka-78 4acos;
camocTosTeNbHas padora -39 u

1.ITacnopt mporpamMmsl yueOHo# AucHUIIMHBI «Bronorusy

1.10651acTh NPUMEHEHMSI IPOTPAMMBI.
[Tporpamma y4eOHOM TUCIUIUTMHBI « BHOIOTHS SIBISIETCS YaCThIO OCHOBHOM

npodecCHOHATBLHON 00pa3oBaTebHOI Mporpammbl B cootBeTcTBHM ¢ DI'OC

o npodeccuu (mpodeccusim) CIIO Texuuueckoro nmpoduis u odydarommecs

B yupexaenuu CIIO mo nanaoMy npoQuiTio U3ydaroT npeaMer B oobeme 36
4acoB 00s3aTeIbHON ayAUTOPHON y4eOHOW HArpy3KH

[Mpodeccuun CITO 15.02.08 TEXHOJIOT' I MAIIMHOCTPOEHU S

1.2 MecTo UCHHUIUIMHBI B CTPYKTYPE OCHOBHOM NMpo(ecCHOHANbHOM
o0pa30BaTeNbHOMN MPOrpaMMBl :
VYuyebHast nucuunianHa «buonorus» sBisgercs y4eOHBIM TNPEAMETOM 110
BBIOOpPY M3 00s3aTeNbHOM mNpeaMeTHOl oOnacTu «EcTecTBeHHBIE HAyKU»
®I'OC  cpemnero obmero obpa3zoBanui. B mpodeccuoHanbHbIX
00pa3oBaTeNbHbIX  OpPraHu3aluaX,  peaTu3yloUMX  00pa30BaTEIbHYIO
nporpaMMy cpeaHero oouiero obpaszoBaHus B mpeaenax ocBoeHus OITOIT
CIIO Ha ©0a3e ocHOBHOro oOmiero oOpa3oBaHus, ydeOHas AUCLUILIMHA
«buonorus» uzydaercs B o011eoOpa3oBaTeIbHOM LMKIE y4eOHOro IIaHa
OIIOIT CIIO nHa ©0a3e OCHOBHOrO O0IIEr0 OOpa30BaHUSA C MOITYYEHHEM
cpenuero obmiero oopazosanus (IITIKPC, ITIICC3).
1.3.1lenu u 3agaun AMCUMILIINHBL, TPeOOBaHMS K pe3ysibTaTaM
OCBOEHHUS JUCLUIUINHBI.
B mporpamme yka3aHbl OCHOBHBIE TpEOOBaHHSI K 3HAHUSM W YMEHUSIM
yUaIIUXCsl.
[lenun oOydeHuss OMOJIOTHU: OBJIAJICHHE YYALIUMHCS 3HAHUSIMU O KUBOMU
npupojie, OOLIMMM METOoJaMHM €€ W3Yy4eHus, (OpMHUpOBaHHME HAyYHOU
KapTuHbl Mupa. [loka3aTh TpaKTHYECKOE TMPHUMEHEHHE OHOJOTHYECKUX
3HaHUHM KaK Hay4HOW OCHOBBI OTJENIbHBIX OTpaciieil MpOM3BOJCTBA a TaKXKe
CTIOCOOBI PAIMOHAIBHOTO MPHPOIOTIOIE30BAHHSL.
TpeboBaHus K 3HAHUAM:
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XUMUYECKUN COCTaB KIETKHU- POJb OPraHUYeCKUX U HEOPraHHUYECKUX
BEIIIECTB; CTPOCHUE KIETKH U (YHKIIMU OTACTHHBIX OPTaHOHWJIOB; (OPMBI
Pa3MHOXKEHUS; CTPOCHUE U (DYHKIIMU reHa, XpOMOCOM U HUX POJib B Iiepeaaue
TeHETUYECKON MH(OPMAIMHU; 3aKOHBI HACIEIACTBEHHOCTH M W3MEHYHUBOCTH;
HACJIEJICTBEHHbIE 3a00JIEBaHNUsI; METO/IbI CEJICKIIUU 1 PA3BUTHE CEIECKIIMOHHOM
pabotel B bamkoprocrane; yudenue Y. JlapBuHa O JBHXKYHIIMX CHJIAX
SBOJIIOIMH; HBOJIIOLMSI OPTraHMYECKOT0 MHpa M MPOUCXOXKICHHUE YelIOBeKa,
HKOJIOTHYECKHUE MPOOIEMBbI COBPEMEHHOCTH U ITYTH UX PELICHHUS.
TpeGoBaHus K yMEHUSIM:
CpaBHMBAaTh CTPOEHUE PACTUTEIBHOM M >KMBOTHOW KJIETKHU; pellaTh 3aJauyu
[0 TeHETHKe, OOOCHOBBIBATh POJIb T€HETUKU B NMPOQPMIAKTUKE U JIEYCHUU
HACJIC/ICTBEHHBIX 3a00JI€BaHUI; 3HATh O CEJEKIMOHHOW paboTe B CBOEM
pEervoHe; 3HaTh O TUIOTE3aX Pa3BUTHUA JKU3HM Ha 3eMJie U MPOUCXOKICHHE
4eJI0BEKa; 3HaThb  JKOJOIMYECKOE COCTOsHME bamikopTrocTaHa; Teopuro
3BOJIIOINU 4. HapBuHa.
OcBoeHre conepkaHus y4eOHOW JUCHUIUINHBI «buonorusy obecnedunBaet
JTOCTHKEHHUE CTYIEHTAMU CJIEIYIOIINUX Pe3yIbTaToB:

JUYHOCMHBIX:

-BKJIFOYAIOIIUM FOTOBHOCTh U CLIOCOOHOCTH 00YYaIOMIMXCS K CAMOPA3BUTHIO
Y JINYHOCTHOMY CaMOOIPEIEIIEHHUIO,

- ¢(hOpMHUPOBAHHOCTH UX MOTHUBAIIMH K O0YUCHHIO U LIeJICHANPABICHHON
MO3HABATEJIbHON JEATEIbHOCTH, CHCTEMbI 3HAUUMBIX COLIMATIBHBIX U
MEXJIMYHOCTHBIX OTHOIIIEHUH, IICHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
OTPaXKAIOIIUX JTMYHOCTHBIE U TPAKIAHCKUE TIO3UIIUHU B JIEATEILHOCTH, -
AHTUKOPPYIMIUOHHOE MUPOBO33pEHUE

-[IPaBOCO3HAHHUE,

- OKOJIOTHYECKYIO KYJIbTYpY,

-CIIOCOOHOCTD CTaBUTH IICJIM U CTPOUTH KU3HCHHBIC TIJIAHBI,

-CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM Ipa)KIaHCKOW MACHTUYHOCTHU B
MOJIUKYJIBTYPHOM COLIUYME;

MemanpeomemHulM,

- BKJIFOYAIOIIIUM OCBOEHHBIE 00YJaIOIINMUCS MEXIPEIMETHBIE TIOHATUS U
YVHHUBEpCaTbHBIC yUeOHBIE IeUCTBUS (PETyIsITUBHBIC, TO3HABATCIILHEIC,
KOMMYHHUKATHBHbIE), -CIIOCOOHOCTh UX
MCIIONIb30BaHUs B TO3HABATENFHOM U COIIMATTLHOM MPAKTHKE,
-CaMOCTOSTEIHHOCTh B TUIAHUPOBAHUH U OCYIIECTBICHUH YIeOHOM
JESTENIbHOCTH U OpTraHu3aIii Y4eO0HOTO COTPYAHHYECTBA C MeJaroraMu u
CBEPCTHHUKAMH, -CITOCOOHOCTB K MTOCTPOSHHIO
WHAUBUAYaAIbHON 00pa30BaTeIbHON TPACKTOPHH,

-BJIaJICHUC HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOM, POSKTHON 1
COLIMATILHOM JeSTENbHOCTH;

npeoMemHubIM

- ¢hopMHPOBAHHOCTh IPEJCTABICHUN O POJIU U MEeCTE OMOJIOTHH B
COBPEMEHHOM Hay4HOH KapTHHE MUPA; TOHUMaHHUE POJIK OUOJIOTHH B
(bopMUpOBaHUU KPYro3opa U PyHKIIMOHAIBHON TPAMOTHOCTH YeJIOBeKa IS
pelIeHNs] MPAKTUYECKUX 3a/1ay; -
BJIQJICHUE OCHOBOITOJIATAIOIIMMU MOHATHIMH U MPEICTABICHUSIMH O KUBOK
IIPUPOJIE, €€ YPOBHEBOM OpraHU3alMK U DBOJIOLUN; YBEPEHHOE I10JIb30BaHUE
OMOJOTNYECKON TEPMUHOJIOTHEN U CUMBOJIUKOIA;
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-BJIa/ICHUE OCHOBHBIMU METO/IaMU HAyYHOT'O MIO3HAHUS, UCIIOJIb3YEMbIMU IIPH
OMOJIOTUYECKHUX HCCIEIOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM: ONHCAHHE,
U3MepeHue, IPOBEACHNE HaOMI0JCHUH; BbISBICHHE U OLIEHKA aHTPOIOI€HHBIX
WU3MEHEHUH B IIPUPOLE; -
c(OPMHUPOBAHHOCTb YMEHUI OOBACHATH PE3yIbTaThl OMOJIOTHYECKUX
HKCIIEPUMEHTOB, PEIIaTh HIEMEHTAPHBIC OMOJIOTHUECKUE 3a/1aUH;
-c(hOpMUPOBAHHOCTh COOCTBEHHOH MO3ULMH IO OTHOILIEHHIO K
Oouonornyeckoit HHGOpPMAIIH, TOTYIaeMON U3 Pa3HBIX UCTOYHUKOB, K
17100aJIbHBIM 9KOJIOTHYECKUM IPoOIeMaM U NMyTSIM UX PELICHHUS.

B pe3ynbraTe u3yueHus o01ieo0pa3oBaTeabHOro UKIa 00yJarouics mno
0a30BbIM JUCHUIUITMHAM JIOJDKEH 00J1afaTh OOMIMMHU KOMITETEHIIUAMU,
BKJIIOUYAIOIUMHUCS B ce0s CIOCOOHOCTH:
B pesynbrare u3ydenus o01meo0pa3oBaTeIbHOTO UKIIa 00yJaromuics mo 6a30BbIM AUCIUILUIMHAM
JOJKEeH 00J1aaTh OOIUMHI KOMIIETEHLUSMU, BKIIOYAIOIIMMHUCS B ¢€0s1 CIIOCOOHOCTD:

OK1  TIloHuMaTh CYIIHOCTh M COIMAIBHYIO 3HAYMMOCTh CBOCH OymyIen
npodeccuu, NPOSBIIATH K HEH YCTONYMBBIN HHTEPEC.

OK 2  opraHu3oBbIBaTb COOCTBEHHYIO AESTEIbHOCTb, UCXO/ U3 LIEJIU U CI10cO00B

€€ JIOCTIKEHUS, ONIPEICTICHHBIX PYKOBOIUTENIEM;

OK 3  anHanu3upoBarh pabOUyIO CUTYAIHIO, OCYIIECTBISATh TEKYITUH U UTOTOBBII
KOHTPOJIb, OIICHKY U KOPPEKIIHNI0 COOCTBEHHOM NIeATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH padOThI;

OK4  ocymecTBisITh MOUCK HHGOPMAIIUU, HEOOXOAUMOH 1715l 3P HEKTUBHOTO
BBITTOJIHEHUS TPO(EeCCHOHANBHBIX 33/1a4;

OKS5  wucnonb3oBath HHYOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
npodeccrnoHAEHOM IeATETbHOCTH;

OK 6  paborath B KoMaHie, 3PPEKTUBHO OOIIATHCS C KOJIJIETaMH, PYKOBOJICTBOM,
KJIINCHTAMH;

OK7  Bparb OTBETCTBEHHOCTH 3a pabOTy UWICHOB KOMaH/bI (IIOJYMHEHHBIX ),
3a pe3yJIbTaT BBINOJIHEHUS 3a/laHUH.

1.4. PexoMenayeMoe KOJMYECTBO YaCOB HA OCBOCHHE ITPOIPaMMBI

JUCLUIUINHBL:
MakcumanbHas yueOHasi Harpyska 54
Obs3arenbHas ayJUTOpHas ydeOHasi Harpy3Ka 36
CamocTosTenpHas padoTta 18

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIIUILIMHBI

EcrecTtBOo3HaHuE
Buj yueOHoit padoThl Oobvem uacos

MakcumabHas yyeOHasi Harpys3ka (Bcero) 357
O0s13aTe/IbHASI AYTUTOPHAS YUeOHAs1 HAarpy3Ka (Bcero) 238
B TOM YHCIIE:

J1a00paTOPHBIE 3aHSITHS 29

MPAKTUYECKHUE 3aHATUS 18

KOHTPOJIbHBIE pabOTHI 12

2.1. O0bemM yueOHOM AMCUMIIMHBI M BUJbI Y4e0HO# padoThI
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caMmocTosiTeNbHast (BHeayJUToOpHas) paboTta

119

B TOM YHUCJIC:

Hmoecosas ammecmayus 6 hopme oughghepenyuposannozo sauema

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

duszuka

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bun yueOHo# padoThI Oovem

uacoe
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 186
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 124

B TOM YHCJIE:

71a00paTOPHBIC 3aHATHS 22
[IPAKTUYECKHE 3aHSITHS 10
KOHTPOJIbHBIC PAaOOTHI 10
caMoCTosITeNIbHAs (BHEAYyTUTOpHAs) paboTa 62

2. CTpyKTypa M IpUMEPHOE collep:KaHue Y4eOHO! JUCHUIIUHBI « XHUMHSD)

2.1 O6bem y4eOHON UCIUIUIHHEL, BUIBI y4eOHOI paboThI

2.1 O0beM yueOHOM AMCIUIIINHBL, BUIBI Y4eOHOU paboThI

Buy yueOHoli paboTh KomnmuectBo yacos
MakcumanpHas yueOHas Harpy3ka 117
Obsi3aTenbHas ayIuTOpHAs yueOHas Harpyska 78
B tom uucie : maboparopHbie 6

HpaKTUYECKUE 5
KOHTPOJIbHBIE PadOTHI 2
CamocrosiTensHast paboTa 39
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2. CTpyKkTypa u coaep:kaHue y4eOHO#l JucuMIuIuHbI «buosorusp
2.1 Obvem yuebHOU Oucyuniunsl, 8udbl yueOHoU pabomol

By yueOHol paboThl KonnuecTBo vacos
MakcumanbHasi yueOHasi Harpy3ka 54
OO0s3arenbHast ayauTopHas yueOHast Harpy3Ka 36
JlaGopaTopHas 1
MpaKTUYecKas 3
CamocrosiTenbHas paboTa 18

2.2 COAEP KXAHHUE YUEBHOMU JAUCHUIIINHBI ®u3uka
BBeaenue

dusnka — (I)YHI[aMCHTaJ'IbHaH HayKa O IpHUpoac. ECTCCTBCHHO-Hay‘IHHﬁ METOA IIO3HaHusA, €Io

BO3MOXHOCTH U I'paHUIbI TIPUMCHUMOCTH. 3KCH€pI/IM€HT " TCOPH:A B ITPOLECCE MO3HAHUSA

npupozsl. MonenupoBanue pu3nUecKux SBICHUN U POIEcCOB. Poib SKCIEpUMEHTa B TEOPHH B
npoliecce no3HaHus npupojisl. dusnueckas enuuuHa. [lorpemHocTy n3mMepeHuit Gu3nuecKux

BenurH. OU3MUECKue 3aKOHBL. [ paHUIBl TPUMEHUMOCTH (hU3NYECKHX 3aKOHOB. [loHsTHE O
buznueckoil kapTuHe mupa. 3Hauenue Gu3nku npu ocsoeHuu npodeccuii CI10 u
cnenuanbHoctei CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe neuwxkenue. [lepemerienue. [1yre. Ckopocts. PaBHOMEpHOE
IPSIMOJIMHEMHOE IBHKEHUE. Y CKOpeHHe. PaBHONEpeMEHHOE PSMOJIMHENHOE ABHKECHHUE.
CBobonHoe najgeHue. [IBuxkeHue tena, OpoIeHHOro o YIioM K ropu3oHTy. PaBHOMepHOE
JBUKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Hororona. [lepsrriii 3akon Hetotona. Cuita. Macca. mmynsc. Bropoit
3akoH HeroToHa. OCHOBHOM 3aKOH KJ1accMUecKoi nuHaMuKu. Tperuii 3akoH HeroToHa. 3akoH
BceMupHOro TsaroreHus. ['paBurannonHoe nosue. Cuna tsxectu. Bec. CriocoObl n3MepeHust
Maccsl Tesl. CHIbl B MEXaHUKE.

3aKkoHbI cCOXpaHeHHUs] B MeXaHHKe. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.
Pa6ota cunbl. PaboTta noteHumanbHeix cuil. MomHocTs. DHeprust. Kunetnueckast sHeprus.
[ToreHunanbpHast 3Heprus. 3aKOH COXpaHEHUs MeXaHUuecKoi sHepruu. [IpuMenenne 3akoHOB
COXpaHEHHSI.

Jlabopamopnuvie pabomot

HccnenoBanue IBMKEHUS Tela MO IEHCTBUEM MIOCTOSIHHON cuilbl. M3yueHue 3akoHa
coxpaHeHus uMiyibca. CoxpaHeHHe MEXaHMUECKOM 3HEePTUU pU JBUKEHHUH TeJa MO
JENCTBUEM CHJI TSDKECTH M YIPYTOCTH.

CpaBHeHue paboThl CUJIbI C K3MEHEHUEM KHHETHYECKOM SHEPrUH Tena.

N3yueHne 3aKOHOB COXpaHEHHs Ha IpUMepe yaapa apoB U OaJUIMCTHYECKOT0 MasiTHUKA.
N3ydenne ocoOeHHOCTEN CUITbI TPEHUSI (CKOJIbKEHUS).

2. OCHOBBI MOJICKYJISIDHOH (PM3MKH M TEPMOAUHAMHUKH

OCHOBBI MOJIEKYJISAPHO-KMHeTHYeCKOi Teopuu. UneanbHblii ra3. OCHOBHBIE MMOJOKEHUS
MOJIEKYJISIPHO-KMHETUUECKOHN Teopun. Pasmeprl 1 Macca MoseKyi 1 aroMoB. bpoyHoBckoe
neuxenue. uddysus. Cunbl 1 sHEprus MEeXMOJIEKYIIpHOro B3auMmoeicTsus. CTpoeHue
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ra3o00pa3HbIX, KUAKUX U TBEPIbIX Tes. CKOPOCTHU JABHKEHUS MOJIEKYI U UX U3MEpPEHUE.
WneanpHelii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KMHETUYECKOW Teopun
ra3oB. Temmneparypa u ee usmepenue. ['a30Bbie 3aK0OHbI. AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoanHaMuuecKas IIKaga TEMIEPATYPbl. Y pABHEHHUE COCTOSIHUSA UACAIBHOIO raza. MossipHas
ra3oBasi IOCTOSTHHAA.

OcHoBbI TepMmoanHaMuKH. OCHOBHbBIC MTOHATHUSA U ONpeieicHusl. BHyTpeHHSsIs1 SHEprus
cucTeMbl. BHyTpeHHss sHeprust uaeanbHoro rasa. Pabora u temnora kak Gopmbl niepegaduu
sHepruu. TermioeMKoCcThb. Y IelbHas TEIUIOEMKOCTh. Y paBHEHHE TeIIoBoro Oananca. [leproe
HavyaJio TepMOJIMHAMHUKHU. AauabatHseii pornecc. [Ipunanun nefictBust TeroBoi mammHbl. KIT/T
TEIUIOBOrO ABUrarens. Bropoe Hauano TepmoanHaMuku. TepMoauHaMuuecKas Kasia
TeMIiepatyp. XonoauibHble MallinHbl. TemnoBeie aBurarenu. OxpaHa npupobl.

CaoiicTBa napos. lcnapenue u konaeHcanys. HacelllieHHBIN ap 1 €ro cBoicTBa.
AOcomoTHas M OTHOCUTENIbHAS BIIAXXKHOCTh BO3yxa. Touka pockl. Kunenue. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBieHus. [leperpeTsiii map u ero ucroib30BaHUE B TEXHUKE.
CaolicTBa XKUAKOCTEN. XapaKTEPUCTUKA KUJKOTO COCTOSIHUS BeniecTBa. [loBepXHOCTHBIN cioit
JKUJKOCTU. DHEPIusi HOBEPXHOCTHOTO CJIOS. SIBJICHMS Ha TPaHUIIE )KUIKOCTH C TBEPIBIM TEJIOM.
Kanwnsipusie sBieHus.

CpoiicTBa TBepAbIX TeJl. XapaKTepUCTHUKA TBEPIOTO COCTOSIHUSI BELLIECTBA. Y IPYrHue CBOKWCTBA
TBepAbIX Ted. 3akoH ['yka. Mexanuueckue cBoicTBa TBEPAbIX Tell. TemioBoe pacuupenue
TBEPABIX TEN U XKUAKOcTeW. [1aBnenne u KpucTamum3anus.

Jlabopamopnuvie pabomot

W3mepeHue BlIaXXHOCTH BO3yXa.

N3mepeHre NoBEpXHOCTHOTO HATSHKEHUS )KUIKOCTH.

Habmonenue npouecca kpucraumsanuu M3ydyenue nedopmanuu pacTsHKeHUs.

N3yuenue TenioBoro pacuimpeHus: TBEpAbIX TeEl.

N3ydeHrne 0coOOEHHOCTEHN TEMI0BOIO PacIiuPEHUs BOBI.

3. DJIeKTPOAMHAMUKA

DileKTprYecKoe moJie. DIEKTpUUYECKUE 3apsi/ibl. 3aKOH coXpaHeHUs 3apsiia. 3akoH Kyiona.
OnekTpuueckoe nose. HanpskeHHOCTh anekTpudeckoro nois. [IpuHiun cynepno3unmu nomiei.
Pa6ota cun snexrpoctatudeckoro noss. [lotenman. Pa3HocTs moTeHIMAIOB.
OKBUMOTEHIUATbHBIE TOBEPXHOCTH. CBA3b MEXIY HANIPSKEHHOCTBIO U PA3HOCTHIO
MOTEHILIMAJIOB AIEKTPUUYECKOro Mouis. IudnekTpuku B asekTpuueckoM nose. [lonspusanms
IuaneKTpuKoB. [IpoBoHuKkY B anekTpudeckoM nosie. Konaencatopel. CoeiuHeHNe
KOHJIEHCATOPOB B 0aTapero. DHEPrusl 3apsHsKeHHOTO KOHIEHCATOpa. DHEPTHUS AIEKTPUIECKOTO
OJISL.

3aKOHBI MOCTOSTHHOI0 TOKA. Y CJIOBHS, HEOOXOIUMBIE /111 BOSHUKHOBEHHUSI M TTOJTICP>KAHUS
aneKkTpudeckoro Toka. Cuia Toka U MIIOTHOCTh ToKa. 3akoH Oma s yyacTka renu 6e3 DJ1C.
3aBUCHUMOCTbD 3JIEKTPUYECKOIO COMPOTHUBIIEHUS OT MaTepuaa, JUIMHbI U IJIOLAAH TONepEeYHOro
CEYEeHMS TPOBOJHUKA. 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT
TEMIEPATYpbl. DIEKTPOJIBUXKYILAs CHJIa UCTOYHUKA ToKa. 3akoH OMa 11 OJIHOM Lemnu.
Coenunenue npoBoAHUKOB. COeTMHEHUE UCTOUYHUKOB 3JIEKTPUUYECKOM

sHepruu B Oatapero. 3akoH [xoyns—IJlenna. PaboTa n MOIIHOCTD 31EKTPUUYECKOTO TOKA.
TennoBoe nefcTBUE TOKA.

DJIeKTpUYecKHii TOK B NOJyNpoBoaHMKaX. COOCTBEHHAs TPOBOJUMOCTD MOTYTIPOBOJHUKOB.
[TomympoBOTHUKOBEIE PUOOPBHI.

DnekmpuuecKkuil mokK 6 paziuuHbIX cpeoax. INeKmpuiecKuti mox 8 Memaiiax. neKmpoHHbll
ea3. Paboma evixooa. Dnexmpuueckuii mok 6 anexkmponumax. Inekmpoau3s. 3akonvt Papades.
IIpumenenue snexmponuza  mexnuxe. dNeKmpuuecKuti mox 6 2asax u eaxyyme. Honuzayus
easa. Buowi 2azosvix paspaoos. [lonamue o niazme. Ceoticmea u npumeHeHue 31eKmpoHHbIX
nyuKo8. INeKmpudeckull moxk 6 nonynposoonuxax. Coocmeennas nposoouUmMocms
nOAYNPOBOOHUK08. [lo1ynposooHuKosvle npubopbi.
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MarnuTtHoe moJie. BekTop MHAYKIIMM MarHUTHOTO 1oJis. J{elicTBre MAarHUTHOIO MOJIS Ha
IPSIMOJIMHENHBIN NPOBOIHUK C TOKOM. 3aKOoH AMIiepa. B3anmozeiicTtBiue TokoB. MarHuTHbIN
notok. PaboTa no nepeMenieHuo IpoBOIHMKA ¢ TOKOM B MarHUTHOM noJe. JleiicTBue
MarHMTHOTI'O NOJIs Ha ABMKYLMiics 3apsa. Cuna Jlopenna. Onpenenenue yaeabpHOTo 3apsiia.

VY ckopuTenu 3apsiKeHHBIX YacTHII.

DJIEKTPOMAarHUTHasi MHAYKIHUSA. DJIEKTPOMarHuTHasi UHIYKIUs. BuxpeBoe anekTpuyeckoe
nosie. CaMOMHAYKLMS. DHEPIrUsi MArHUTHOTO TOJIS.

Jlabopamopnusie padbomot

N3yuenue 3akona Oma i1 y4acTKa Lenu, I0CIe0BaTEIbHOIO U MapauIeIbHOIO COEAMHEHUS
IIPOBOHUKOB.

N3yuenue 3akona Oma 1151 TOJIHOM LIETH.

W3ydeHue ABIEHUS 3JEKTPOMAarHUTHON UHIYKIUU.

Omnpenenenne korhULMEHTA MOJIE3HOT0 TEHCTBUS JIEKTPUUECKOT0 YaifHUKA.

Onpenenenue TeMnepaTypbl HUTH JIaMITbl HAKAIUBAHHUS.

Onpenenenne I/]C 1 BHyTpEHHETO COMPOTUBJICHUSI ICTOYHUKA HAIIPSIYKECHHUSI.

4. KoJsieOanusi 1 BOJIHbBI

Mexanuueckue kosaedanus. KonebarensHoe nuxenue. ['apmonnueckue KoiedaHus.
CBobOoaHbIe MexaHnveckre Konebanus. JInHeliHpie MeXaHHUECKUe KoaeOaTeIbHbIE CHCTEMBI.
[IpeBparienue sHepruu Npu KonedaTeIbHOM ABHKeHUU. CBOOOHBIE 3aTyXalOIIHe
MexaHu4yecKue Kosuebanus. BelHyK1eHHbIE MEXaHUYECKUE KOJIEOaHUsI.

Ynpyrue BoJiHbl. [lonepeunbie U npoa0abHbIE BOJHBI. XapaKTEPUCTUKU BOJIHBI. Y paBHEHUE
TI0CKO# Oerymieit Bomabl. MaTepdepenmus BonH. [TonsTre o qudpakuun BoJH. 3BYKOBEIC
BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.

DJIeKTpOMarHuTHbIe KoJiedanusi. CBOOOIHBIE AJIEKTpOMarHuTHeIe KosneOanus. [IpeBpaienue
SHEPruu B KoyieOaTeIbHOM KOHTYpe. 3aTyXalolue 3JeKTpOMarHuTHeIE Konebanus. ['enepaTop
HE3aTYXaOIINX AIEKTPOMArHUTHBIX KoJieOaHuil. BEIHYKIEHHBIE 2JIeKTpPUUECKUE KOJIeOaH s,
IlepemenHsbIil TOK. ['eHepaTOp nepeMeHHOro Toka. EMKOCTHOE U MHIYKTUBHOE COIIPOTUBIICHUS
NEPEMEHHOTO TOKa. 3akoH OMa JUis 2JIEKTPUYECKOH 1IeTr IepEeMEHHOTo Toka. PaboTa n
MOIIIHOCTh IepeMeHHOro Toka. ['enepaTopsl Toka. Tpancopmatopsl. TOKHM BHICOKOW YaCTOTHI.
[Tonyuenue, nepenaya v pacipeesIeHUe IEKTPOIHEPTUH.

DJIEKTPOMAarHMTHBIE BOJIHbI. DJIEKTPOMArHUTHOE 0JIE KaK 0COOBIN BUA MaTepHUH.
DnexkTpoMarHuTHbIe BoJHBL. Bubparop I'epria. OTKpBITHIN Kosie0aTeNbHBIN KOHTYP.
N300perenue panuo A. C. [TonoseiM. [TonsTrEe 0 panuocBssu. [IpuMeHeHne 3eKTpOMarHUTHBIX
BOJIH.

Jlabopamopuvie pabomol

W3ydeHne 3aBUCUMOCTH NeproJia KoJieOaHU HUTSHOTO (MJIU MPYKUHHOTO) MasiTHUKA OT JUIMHBI
HUTH (MM Macchl Tpy3a). MHIYKTUBHBIE 1 EMKOCTHOE CONPOTUBIICHHUS B IIETIH IEPEMEHHOTO
TOKa

5. OnTuka

IIpupona cBera. CKOpocTh pacpOCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUS U TIPEJIOMJIEHUS CBETA.
[TonHoe oTpaxenue. JIunsel. ['1a3 kak ontuyeckas cuctema. Onrudyeckue TpudOpsHI.
BosnoBble cBoiicTBa cBeTa. HTepdepennus ceera. KorepeHTHOCTh CBETOBBIX JTyUEH.
Wutepdepeniiys B TOHKUX MieHKax. [Tonocs! paBHo# TonmuHbl. Konbua HeroToHA.
Hcnonp3oBanne uHTepdepeHru B Hayke U TexHuke. Judpakuus cera. J{udpaxius Ha menu B
napauenbHbIX Tydax. Jludpakunonnas pemerka. [lonstue o rojgorpadun. [lonspuzanus
noriepeyHbix BosH. [lonspuzanms ceera. [[BoitHoe mydyenpenomiienue. [onspouast. ucnepcus
cBeta. Buapl criektpoB. CrekTpbl nucnyckanusi. CeKTpbl HOMIomeHus. Y IbTpaduoneToBoe u
uH(pakpacHoe uznydeHus. PentrenoBckue ayun. x npupoaa u cBoicTBa.

Jlabopamopuwie pabomuot

N3ydeHnne nzobpaxeHus NpeaMEeTOB B TOHKOU JIMH3E.

N3yuenue uatepdepeHnn u audpaxiuy cBeTa.

['pagyupoBKa CIIEKTPOCKOIIA U OTIPEeSIEHUE ITTNHBI BOJIHBI CIIEKTPATIbHBIX JTMHHM.
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6. Ocnogbl cneyuanbHoll Meopuu OMHOCUMETbHOCIU

Husapuanmnocmos modyns ckopocmu céema 6 eaxyyme. Ilocmynamol Junwimenna.
Ilpocmparncmeo u epems cneyuanvhot meopuu omuocumenviocmu. Cesizb MAccyl U SHepUU
€80000HOU yacmuywl. IHepeust NOKOsL.

7. Inemenmut K6aHmoeoul Guzuxu

Keanmoean onmuxka. Tennosoe uznyuenue. Pacnpedenenue snepeuu 6 cnekmpe abconomuo
yépnoeo mena. Keanmosas cunomesa I[lnanka. @omonwvl. Bnewnuti pomosrekmpuueckuii
agpgpexm. Buympennuii homosghgpexm. Tunvi homosnemenmos. Jasnenue ceéema. Ilonamue o
KOPRYCKYIAPHO-BOIHOBOU NPUpode ceemd.

Qu3zuxa amoma. Pazsumue 63213006 Ha cmpoeHue sewecmed. 3aKkOHOMEPHOCTU 8 AMOMHBIX
cnekmpax 600opooa. Aoepuas mooenv amoma. Onvimol 3. Pezepgopoa. Mooenv amoma
600opooa no H. bopy. I'unomesa de Bpotina. Coomnowenue neonpedenrénnocmeli I etizenbepea.
Ksanmoegvie cenepamopul.

®Du3uka aTOMHOT0 siipa. EcTecTBeHHAs paiiOaKTUBHOCTD. 3aKOH PAJAMOAKTUBHOTO pacmaja.

Crnioco0bl HAOMIOACHNS U PETUCTPALIUY 3apsDKEHHBIX YacTil. D¢ dext BaBunosa —Yepenkona.
Ctpoenue aToMHOTO Aapa. JlehexT Macchl, JHEPTHsl CBA3U M YCTOHYNBOCTh AaTOMHBIX SIAEP.
Snepuble peakuuu. VIcKycCcTBeHHAst paAMOaKTUBHOCTD. Jlenenne Tsokensix saep. Llennas
sJiepHas peakiys. Ynpasisemas 1enHas peakuus. SAnepusiii peakrop. [lonxyuenue
paZMOaKTHBHBIX M30TOIOB M UX NMPUMEHEHHE. bruonornueckoe AecTBUE paHOaKTHBHBIX
U3ITy4yeHU. DJIeMEHTapHbIE YaCTHIIbL.

2.2. Conep:xaHue y4eOHOM TUCHUIITTUHBI

Beenenue
HayuHble MeTO/IbI MO3HAHUS BEIIECTB U XMMHYECKUX SIBJICHUIA. Pob SKcrieprMenTa u TeopHuu B
XuMUH. MoIeTMpOBaHUE XUMUICCKUX MTPOIIECCOB. 3HAYCHNE XUMHUHU TIPH OCBOCHUH TIpodeccuit
CIIO u cnemnuansuoctei CIIO texHuueckoro npoduis npopecCHoHaTbHOro 00pa3oBaHusl.

1. OGmias 1 HeOpraHUYECKass XUMUS
1.1. OcHOBHBbIE MOHATHSA M 3aKOHBI XUMHMU OCHOBHBIC TOHATHUSI XUMHUH. BemecTBo. AToMm.
Monekyna. Xumudeckuii anemeHT. Amorponus. [IpocTeie u Cll0KHBIE BEIIECTBA.
KadecTBeHHBIN U KOTMYECTBEHHBIN COCTAB BEMIECTB. XUMUYECKUE 3HAKU U (DOPMYJIBI.
OTtHOcHTEIBHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. KonnuecTBo BemecTsa. OCHOBHBIE 3aKOHBI
xumun. CTexuoMeTpusi. 3aKOH COXpaHEHUS! MacChl BEIIECTB. 3aKOH MTOCTOSIHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHOM CTPYKTYpBl. 3aKOH ABOraJipo U CIEACTBUSA U3 Hero. PacueTHsle 3a1aun
Ha HaXO0XJIEHUE OTHOCUTEIIBHOW MOJIEKYJISIPHOM MAacCChl, ONPEICICHUE MACCOBOM 10U
XUMHUYECKHX DJIEMEHTOB B CJIO’KHOM BEILLIECTBE.
1.2. llepuonnuecknii 3axon u [lepuonnueckas cucrema xumMuieckux jiementos /1. U.
MenpnesieeBa n crpoenne aroma [leprnonuueckuii 3axon [I. 1. Menneneesa. Otkpertue /1 .1
.Menneneesbim Ileproauueckoro 3akona. [lepuoauyeckuii 3akoH B hopmymnuposke 1. U
.Menneneesa.
[Tepuonnueckas TabauIla XUMUYECKUX IJIEMEHTOB — rpaduueckoe 0TOOpakeHUe Mepuo-
Jyeckoro 3akoHa. CTpyKTypa neprHoAMYecKon TaOIMIIbl: Tepuobl (Masible U OOJbIINE),
rpynnsl (raaBHas u noboynasi).Ctpoenue aroma u [lepuoanueckuii 3akon JI. . Menneneena.
ATOM — cnoxHast yactuna. SAnpo (MpOTOHBI U HEUTPOHBI) U ANIEKTPOHHAs 000s10uKa. M30TOMBbI.
CtpoeHue 3JIeKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB MaJIbIX Mepruo10B. OCOOEHHOCTH
CTPOEHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPHOAOB (IIEPEXOTHBIX
aneMeHTOB). [TonsiTre 06 opOuTaNsx. s-, p- U d-opOuTayu. DNEKTPOHHBIE KOHPUTYpaLlUn
aTOMOB XMMHYECKUX 3JeMeHTOB. CoBpeMeHHas (popmyaupoBka [leproauueckoro 3akoHa.
3unauenue [lepuonnyeckoro 3akoHa u [leprouueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB
J.M1.Menneneesa i1 pa3-BUTUS HAYKW U IOHUMAHUS XMMUYECKON KapTUHbBI MUpA.
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JlaGopaTtopHsbIii onbIT :MoaenupoBanue noctpoeHus [lepuoandeckoi TaOIUITbI XUMUYECKUX
AJIEMEHTOB.

1.3. Ctpoenne BemecTBa MonHas xuMudeckas cBsi3b. KaTHOHBI, X 00pa3oBaHUe U3 aTOMOB B
pe3ysbTare npouecca OKUCIEHUs. AHUOHBI, UX 00pa30BaHKUE U3 aTOMOB B pe3yJbTaTe mpolecca
BOCCTaHOBJICHMUS.

HonHast cBsI3b KaK CBsI3b MEXy KATHOHAMHU M AHMOHAMHU 34 CUET DJIEKTPOCTATUYECKOTO
nputsbkeHus. Kiiaccudukanys HOHOB: 110 COCTaBy, 3HAKY 3apsa, HATMYMIO THIPATHON
o0osouku. MoHHble kpucTaunyeckue peuetkd. CBoicTBa BEIIECTB ¢ HOHHBIM TUIIOM
KpUCTANTNIeCKOH pemeTku. KoBaneHTHas XuMu4eckas CBsA3b. MexaHu3M 00pa3oBaHus
KOBQJICHTHOH CBsI3M (OOMEHHBIHN U JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULATEIbHOCTD.
KoBasieHTHBIE NIOJIIpHAs U HENOJISIpHAsA CBsi3U. KpaTHOCTh KOBAJIGHTHOH CBA3U. MOJEKyIsIpHbIE
Y aTOMHBIE KPUCTAJUINYECKHE pemIeTkh. CBOKCTBA BEIIECTB ¢ MOJIEKYJISIPHBIMU U @aTOMHBIMU
KPUCTAJUIMYECKUMU peleTkaMu. Mertamnueckas cBsA3b. MeTandeckas KpUCcTaIn4ecKas
peIIeTKa U METAJUIMYECKAs XUMU4ecKast cBsi3b. DU3n4ecKre CBOMCTBA METAJUIOB. ATperaTHele
COCTOSIHUS BEIIECTB U BOJOPOHAs CBs3b. TBEpOE, KUAKOE U Ta3000pa3HOE COCTOSHUS
BenlecTs. [lepexon BemecTBa U3 OJHOTO arperaTHOrO COCTOSIHUSA B Apyroe. BogopoaHas cBs3b.
Yucrele BemecTa 1 cMecH. [IoHATHE 0 cMecu BemecTB. | OMOTeHHBIE U TE€TEPOre€HHBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBas J10JI1 KOMIIOHEHTOB CMECH, MaccoBast J10JIs1 IPUMECEH.
Hucnepcueie cuctemsl. [lonarue o nucnepcHoil cucreme. JlucnepcHas dasza u qucnepcuoHHast
cpena. Knaccugukanus nucnepcHbix cucteM. [IoHsATHE 0 KOIJIOWAHBIX CUCTEMaX.
JlaGopaTtopubie onbITh : CBOKWCTBA IUCIIEPCHBIX CUCTEM .

1.4. Boaa. PactBopbl. Dinekrpoiautuueckas auccounanus Bona. PactBopel. PactBopenue. Boaa
Kak pactBopurens. PactBopumocTs BeniecTB. HachlleHHbIE, HEHACBIILEHHBIE, IEPECHIIICHHBIC
pacTBOpBI. 3aBUCUMOCTbh PACTBOPUMOCTH ra30B, JKUIKOCTEW U TBEP/BIX BELIECTB OT Pa3IU4HbIX
¢dakTopoB .MaccoBas 10151 paCTBOPEHHOT'O BELIECTBA. DJIEKTPOJIUTUYECKAS IUCCOLMALINSL.
DNEKTPOIUTHI U HEITIEKTPOUTHL. DIEKTPOIUTHUYECKAS AUcconuanus. MexaHu3Mbl
ANEKTPOJUTUYECKON AUCCOLMALMHU IS BEIECTB € Pa3IUYHBbIMU TUIIAMH XUMHAYECKON CBSI3U.
I'mppatupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb AIEKTPOJIMTUYECKON JUCCOLUALINY.
CunbHble U cradpie 3MeKTPOaUThl. OCHOBHBIEC MOJIOXKEHHUS TEOPHH AIEKTPOITUTHICCKOM
qucconuanuu. Kucinorsl, OCHOBaHUS M COJIA KaK JIEKTPOJIMTHI.

IIpakTrueckoe 3ansaTue IIpurorosieHue pacTeopa 3aJaHHON KOHIEHTpaLuu

1.5. Knaccuduxanusi HeopraHu4ecKMx coeIMHEHHI U UX CBOlicTBa

Kucnots! 1 ux cBoiictBa. KUCIOTHI Kak 3JI€KTPOIUTHI, UX KJIACCU(PHUKALUS MO Pa3-JINYHBIM
npu3HaKaM. XUMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU DIIEKTPOIUTUYECKON TUCCOLUALINH.
Oco6eHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOM CEPHON U a30THOM KUCIIOT C METaJUIAMH.
OcHOBHBIE CIOCOOBI OTY4YEHUs! KUCIOThl. OCHOBaHUS U UX cBoicTBa. OCHOBaHMS Kak
AIIEKTPOJIUTHI, UX KJIacCU(UKALNA 10 PA3IMYHBIM NIPU3HAKaM. XUMUYECKHE CBOMCTBA
OCHOBAHUH B CBETE TEOPUHM DIIEKTPOJIMTHUECKON JUCCOLMauu. Pa3iioxkeHre HepacTBOPUMBIX B
BOJIe 0OCHOBaHM. OCHOBHBIE CITOCOOBI MoTyueHusi ocHoBaHu. Conu 1 ux cBorcTBa. Coiu Kak
aneKTposInThl. CONM CpeHNE, KUCIIBIE U OCHOBHbIE. XMMHUUYECKNE CBOMCTBA COJIEH B CBETE
TEOPUH IEKTPOIUTHUECKON auccoruanuu. CriocoOsl mosyueHus coneil. ['maponus conei.
Okxcunpl 1 ux cBoiictBa. Coseobpa3zyromnue 1 HeconeoOpasyrolre okcuibl. OCHOBHBIE,
aM(OTepHbIEC U KUCIOTHBIE OKCUIbI. 3aBUCHUMOCTh XapaKTepa OKCUAA OT CTENIEHU OKUCICHUS
00pa3yIolIero ero Meraja. XuMHUeCKue cBoiicTBa okcu10B. [lomydenne okcuoB.
JlaGopaTopHbIie OombIThI: XUMHUYECKHE CBOWCTBA KHUCIIOT, COJIEH U THAPOKCHUIIOB.

1.6. Xumuyeckune peaxkuuu Kinaccumpukanmusa XUMHYECKHX peaKkuil

. Peakuuu coenvHenus, paznoxkeHus, 3aMenienns, ooMena. Karanutuueckue peakiuu.
OO6patumMble U HEOOpaTUMBbIE PeaKIUU. | OMOT€HHBIE U TeTePOTeHHbIE PEaKLIUH.
DK30TepMUYECKHE U SHAOTEPMUUYECKHE peaknu. TemnoBoil 3pHeKT XUMUUECKUX PEeaKIIHii.
Tepmoxumuueckue ypaBHeHUs. OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE peakiuy. CTeneHb
okucienusa. OKUCIUTENb U BOcCTaHOBIIEHUE. BoccTaHoBUTENDb U OKKCcIeHue. MeTos
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3JIEKTPOHHOTO OajaHca Al COCTAaBICHUS YPAaBHEHUH OKHCIMTEIbHO-BOCCTAHO-BUTEIBHBIX
peakuuii. CKOpOCTh XUMUYECKUX peakiuil. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIIUH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEAKLUI OT pa3IuyHbIX (PaKTOPOB: IPUPO/IbI
pearupyroIuux BeIEeCcTB, UX KOHIEHTPALUU, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U
UCIOJIb30BaHUS KaTaau3aTopoB. OOpaTUMOCTh XMMUUYECKUX peakuuii. O0paTuMble 1
HEoOpaTUMBbIE peakii. XUMUYECKOe paBHOBECHE U CIIOCOOBI €r0 CMEICHHUS.

JlaGopatopHble onbIThl: CKOPOCTh XUM. peakiuii. DaKkTopbl, BAUSIOIINE HA CKOPOCTh PEaKIUH.
1.7. MeTaibl M1 HeMeTaJLIbI

Mertamibel. OCOOEHHOCTH CTPOEHUS ATOMOB M KpUCTA/LUI0B. PU3nyeckue CBOWCTBA Me-TalIOB.
Knaccudukanus METaioB 1Mo pa3IundHbIM IpU3HAKaM. XUMUYECKUE CBOWCTBA METAIITIOB.
DIEKTPOXUMUYCCKUN PsiJl HANPSDKEHUH MeTallioB. Metaimorepmus. O01ue crocoosl
nosiyueHust MmetayuioB. [Tonstue o meramutypruu. [lupomeramnyprusi, TiAPOMETAILITYPIUs U
anexkrpoMeTaiutyprus. CriiaBbl uepHble U 1BeTHble. Hemeranasl. OcoO€HHOCTH CTPOSHMUS
aToMoB. Hemertasuibl — npocTble BelecTBa. 3aBUCUMOCTh CBOWCTB I'aJIOTEHOB OT UX IOJIOKEHHUS
B IIEpUOANYECKON crucTeMe. OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJLIOB B
3aBUCHUMOCTH OT UX IIOJIOKEHHUS B Py 3JEKTPOOTPULIATENBHOCTH.

JlaGopaTopHbI€ ONBITHI : 3aKaJIKa U OTIYCK cTaau. O3HaKOMIIEHHE CO CTPYKTYPaMU CEpOro u
Oenoro uyryHna. PacrioznaBanue pyn xeinesa.

2. Oprann4eckasi XuMus

2.1. OcHOBHBIC IOHATHS OPrAaHMYECKON XMMHUH U TeOPHS CTPOCHHUS OPraHUYeCKUX
coequnenuii [Ipenmer opranndeckoin xumuu. [Ipupoanble, HCKYCCTBEHHBIE U CHHTETUYECKUE
opraHuueckue Beniectsa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUUYECKUMH.
BanentHocTh. XMMHUECKOE CTPOCHUE KaK MOPSIIOK COEAUHEHUS aTOMOB B MOJIEKYJIBI 110
BaJIECHTHOCTH. Teopusi CTpoeHus opranndeckux coequnenuii A.M.bytiepoBa. OcHOBHbIE
HOJIOKEHUS TEOPUU XUMUYECKOT0 cTpoeHus. M3omepust u u3omepsl. XuMudeckue GopmMyIbl U
MOJIENIA MOJIEKYJ B Opranndeckoi xumun. Kiaccupukanust opraHndecKux BemeCTB.
Knaccugukarus BemecTs 1o CTpOSHUIO YIIIEPOJHOIO CKeJleTa U HAIMYMIO (DYHKIIMOHAIBHBIX
rpymi. 'omonoru u romosnorusi. Hauana nomenknarypsl [IUPAC. Knaccudukanmst peakuuii B
OpraHu4eckoil xumuu. Peakuuu npucoeuHeHus (TMApUPOBAHNUS, TAJIOT€HUPOBAHUS,
TUAPOrajoreHupoBaHus, rupaTanun). Peakuuu oruiernienus (A1eruapupoBaHus,
JIeTUAPOTaIOTeHUPOBAHUS, IeruapaTanun). Peakunn 3amenienus. Peakiuu nzomepuzaum.
JlaGoparopHblil onbIT: 3roToBiaeHne Mozeneit MoJaeKysl OpraHMYeCcKrX BEIIECTB.

2.2. Yri1eBOA0POAbI M UX NPUPOJAHbIC HCTOYHUKH

AZnKanvl: TOMOJIOTUYECKUH s, ©30MEPHUSl U HOMEHKJIATypa ajJKaHOB. XMMHUECKHUE CBOICTBa
JIKaHOB (MeTaHa, 3TaHa): TOpPEeHUe, 3aMelIeHue, pa3lioKeHue, AeruapupoBanue. [Ipumenenue
AJIKaHOB HAa OCHOBE CBOMCTB.

Luxnoankanvl- 0cobeHHOCMU CIMPOEHUsL , CBOUCMBA U NPUMEHEHUE

Ankenvi. DTUIIEH, €T0 NOMyYeHUE (JETUIPUPOBAHUEM dTaHa, JENOJUMEPU3aIEeN MOINITH-
neHa).l'omonorudeckuit psij, M30Mepusi, HOMEHKJIATypa aIkeHOB. XUMHUECKHE CBOICTBA
ATHJIEHA: TOPEHHE, KaYeCTBEHHbIE peaklny (o0eciBeurBaHe OpPOMHOM BOBI U pacTBOpa
IIepMaHraHara Kajaus), ruapatanus, nojnMepusanus .JlpuMenenue sTuineHa Ha OCHOBE CBOWCTB
Huenvl u kayyyku. [loHsITHE O IMEHAX KaK yIJIEBOJAOPOJaX C ABYMs JBOMHBIMU CBSA3SIMH.
ConpsikeHHble AMEeHbl. XMMUYeCcKHe cBoWicTBa OyTaauena-1,3 u uzonpena: odecBeunBaHue
OpoMHOI BOABI M MOTMMEpHU3alus B Kaydyku. HaTypanbHbIi 1 CHHTETHYECKHE KaydyKH.
Pe3una.
Ankunbl. AuetnieH .XUMUYECKHE CBOMCTBA alleTHIIEHA: TOpeHHe, o0ecI[BeUBaHHe OPOMHOM
BOJIbI, IPUCOEIMHEHUH XJI0POBOAOPOIa U ruApaTanus. [[pumeneHue aneTuineHa Ha OCHOBE
CBOMCTB. MeXKI1accoBasi U30MEPHs C aJKaINCHAMHU

Apenvl. benson. Xumuueckue cBoiicTBa OeH30J1a: TOpeHHe, PeaKLnU 3aMeleHNs (TaloreHu-
poBaHue, HUTpoBaHue). [Ipumenenne 6eH3071a Ha OCHOBE CBOMCTB.

IIpupoonvie ucmoynuxu y2ne6000po0os. Ilpupoanblil ra3: cocTas, IPUMEHEHNE B KaUeCTBe
torunBa. Hedth. CoctaB u nepepadotka HedTH. [leperonka nHegtu. Hedrenpoaykrsl
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JlaGopaTtopHbie onbITh :O3HAKOMIICHHE ¢ KOJUICKIIUEH 00pa3IioB HE()TH U IPOTYKTOB €€
nepepaboTku. O3HaAKOMJICHUE C KOJJICKIHEeH KayuyyKOB U 00pa3LaMy U3JIeIUi U3 PEe3UHBI.

2.3. Kucaopoacoaepsxammye opraHudyeckue coeIuHeHus

Cnupmpui. Ilonydyenune 3TaHosa OpO’KEHUEM TIIFOKO3bI M THIpaTaliel aTuseHa. [ uapokcuibHas
rpymnmna kKak ¢yHkuuoHanbHas. [ToHATHE O penenbHbIX OJHOATOMHBIX CIIUPTaX. XUMUUYECKHUE
CBOWCTBA 3TAaHOJA: B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHHUE MPOCTHIX M CIOKHBIX A(PHPOB,
OKHCJICHHE B anblerul. llpuMenenne 3raHosa Ha OCHOBE CBOMCTB. AJIKOIOJIU3M, €r0
IIOCJIEICTBHS LIl OpraHn3Ma 4eJI0BEKA U NPEAYyNPEeKICHUE.

['muuepuH Kak npeacTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuys Ha
MHOroaToMHble cnupThl. [IpumMeHenue riuunepuHa

.@enon. Puznyeckue U XUMHUYECKUE cBOicTBa (eHoa. B3anMHoOe BiIMsIHUE aTOMOB B MOJIEKYJIe
¢denona: B3auMoIeHCTBHE C THAPOKCHUIOM HATPHs U a30THOM kucioToi. [Ipumenenue enona
Ha OCHOBE CBOWCTB

Anvoezuowi. Ilonstue 00 anpaerunax. Anpaeruanas rpynmna Kak QyHKIHOHATbHAS.
@opMasbIErua U €ro CBOMCTBA: OKUCIICHUE B COOTBETCTBYIOLLYIO KUCIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIIMMI ciupT. [lonyyenue anpaeru10B OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenue Gpopmaibaeruia Ha OCHOBE €ro CBOUCTB.

Kapb6onosvie kucromul. Ilonsitue o kapOOHOBBIX KucnoTax. KapOokcuimbHas rpyra Kak
byHKUnOHaNbHAS. ["'OMONOrHYecKui psiJi NpeAeIbHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[TosryueHne kapOOHOBBIX KUCIIOT OKUCICHUEM aJIbAETUIO0B. XMMUYECKHE CBONCTBA YKCYCHOM
KHCJIOTBI: O0IIME CBOMCTBA C MUHEPAJIbHBIMHU KHCIOTAMHU M PEAKLIUS STePUPUKALINH.
IIpuMeHeHne yKCYCHOM KUCIOTHI HA OCHOBE CBOWCTB. BrIcIIne )KUpPHBIE KUCIOTHI Ha IPUMEpe
MaJIbMUTUHOBOU U CTEAPUHOBOM.

Croorcnvie 2¢hupbl u cupol. [lomyueHne cinoxxubix 3¢pupoB peakuueit srepupukanun. CroxHbIe
3¢upsl B Ipupoje, ux 3HaueHue. [IpuMenenme cinoxHbIX 3pUPOB HA OCHOBE CBOUCTB. JKupbI Kak
cioxkueie Agupsl. Kimaccupukamus >xupoB. XUMHUUECKUE CBOMCTBA KUPOB: THIPOIH3 U
TUAPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHNe )KUPOB HAa OCHOBE CBOMCTB. Mblia.

YrneBoasl. YTIIeBoIbl, UX Kiaccu(uKanus: MOHOCaxapH bl (TII0K03a, (PPYKTO3a), AUCAXAPHIBI
(caxapo3sa) u nmosmcaxapusl (Kpaxmai U 1ejuTro103a).] 1roko3a — BeLecTBO ¢ ABOHCTBEHHOM
GyHKIMEN — anbAeruaocnupT. XMMUYECKHE CBOMCTBA TIIOKO3bI: OKUCIIEHUE B TJIIOKOHOBYIO
KHCIJIOTY, BOCCTAaHOBJIEHUE B COPOUT, CIUPTOBOE OposkeHue. [IpuMeHeHne riroko3sl Ha OCHOBE
CBOICTB .3HaueHUE yIJIeBOJOB B JKUBOM MPUPOJIE U KU3HHU denoBeka. [loHaTue o peakusx
MOJIMKOHACHCALUU U TUAPOJIA3a Ha IPUMEPE B3aUMOIPEBPAILCHUN: TIII0OKO3a <> MTOJIMCaxapu/l.
JlaboparopHble onbIThl: PacTBOpeHHEe rHiiepruHa B BOJE U B3aUMOJICHCTBUE C THAPOKCUAOM
meau (II).CBoiicTBa yKCYCHOM KHCIIOTHI, OOIINE CO CBOMCTBAMH MHUHEPAIBbHBIX KHCIIOT.
Jloka3aTenbCTBO HENPEAEIBHOIO XapakTepa »KUAKOT0 Kupa. BzauMoaeicTere rirroko3sl 1
caxapo3sl ¢ ruapokcuioMm meau (1I).KayectBenHas peakiyst Ha Kpaxmain

2.4. A3oTcoaep:xanue opranndeckue coequHenus. [lomumepsl

Amunvr. TlonsiTue 06 aMmuHax. Anudaruyeckre aMUHbI, UX KJaccu(UKanus 1 HOMEHKIIATypa.
AHUWIMH KaK oprannyeckoe ocHoBaHue. [lomyuenue anununa u3 HuTpoOeH3ona. [Ipumenenne
AQHWJIMHA HA OCHOBE CBONCTB.

Amunokuciomosl. AMUHOKUCIIOTHI Kak aM(OTepHbIe AU(PYHKIIMOHATbHBIE OPraHUYECKHE
coeuHeHNs. XMMHUYECKNE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJAEHCTBHE C ILI€JI0YaMH, KUCIOTAMH U
JpyT ¢ ApyroMm (peakuus noaukonaeHcauun). [lentuanas cBs3p U noaunentuasl. [Ipumenenue
aMUHOKMHCIIOT Ha OCHOBE CBOVCTB

JBenxu. IlepBuuHnasi, BTOpHYHas, TPETUYHASI CTPYKTYpPbI O€TTKOB. XMMHUECKHUE CBOICTBA OEJIKOB:
TOpeHue, IeHaTypalys, THIPOJIN3, IIBETHbIE peakiuu. bruojgornueckue QyHKIMHU OEITKOB.
Ionumepwi. benku n nonucaxapuabl Kak OMOMOIUMEPHI

Jlnactmaccsl. [lonydenue nmoiMMepoB peakuei NoIMMEpU3aliy U TOJUKOHICHCALUH.
TepmorutacTUYHBIE U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpencraBurenn miactmace. Bonokna, nx
kiaccugukanus. [lonyuenre BonokoH. OTaenbHbIe MPEACTAaBUTEIN XUMUYECKUX BOJIOKOH.
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.Jlaboparopuslie onbITH :PacTBOpeHue 6enkoB B Boje. OOHapyKeHHE OEITKOB B MOJIOKE U
MsicHOM OynboHe .JleHaTyparus pacTBopa Oenka KypuHOTo sSiIa CIUPTOM, PaCTBOPaMHU COJIeH
TSKEJIBIX METAJUIOB U IIPU HAIPEBaHUHU.
[TpakTuyeckue 3ausaTHs : PacmosnaBanue mactmace U BoJIoKoH. [Ipodunbabie n
npoecCuoHaNbHO 3HAUMMBIE AJIEMEHTHI CoiepKaHusl. AMUHOKANpoHoBas kucioTa. Kanpon kak
MIPEJICTAaBUTEIb MMOJIMAMUTHBIX BOJIOKOH. Vcnionb30Banue ruapom3a 0eIKoB B
poMbIUICHHOCTH. [TomMBUHMIXIIOpH T, TOTUTETPAdTOPITUIIEH (TE(IIOH).
®enonodopmanbsaeruaabie wiacrMaccsl. Lemrynona. [IpoMeIliuieHHOE TPOU3BOICTBO
XUMUYECKUX BOJIOKOH.
COJIEPXXAHUE YYEBHOM JUCLATUIMHBI
BBeneunue
OOBbeKT u3ydeHus OMOJIOTHH — XKUBast IpUpoja. [[pu3HaKY KUBBIX OPTAaHU3MOB H UX
MHOroo0Opasue. YpoBHEBasi OpraHu3alvs KUBOU MPUPOABI U SBOIOIMSA. MeTo bl TO3HAaHUS
XKHUBOU Tpupoabl. O01Iue 3aKOHOMEPHOCTH Orosoruu. Posis 6uonoruu B opMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U NPAKTUYECKOM NEATEIbHOCTHU JHOACH.
3naueHue OMOJIOTHH TIPH OCBOCHUH TTpodeccuii U crennaiIbHOCTEH CPeHEero
po(eCCHOHAIBHOTO 00pa30BaHUs.
1. YYEHUE O KJIETKE

Xumuueckas opranuzanus kieTku. Kiierka — 3jeMeHTapHas )KuBasi CHCTEMa U OCHOBHAs
CTPYKTYpHO-(DYHKIIMOHATbHAS €MHHIIA BCEX J)KUBBIX OpraHu3MOB. KpaTkast ucTopus U3y4cHHS
KJIETKU. XUMUYECKasl Opranu3anus KieTku. OpraHu4eckrue 1 HeOpraHM4eCKUe BeIeCTBa
KJIETKHU ¥ )KMBBIX OpraHU3MOB. beliku, yriieBoibl, JIUIU/IbI, HYKJIEMHOBBIE KUCTIOTHI U UX POJIb B
kietke. Ctpoenue u pyHkuuu kietku. [Ipokapuornyeckue u 3yKapuoTHUYECKHE KIETKU.
Bupychl kak HeksieTouHasi popMa )KU3HU U UX 3HaUYeHHe. boprOa ¢ BUpYCHBIME 3200/ ICBaHUSIMU
(CIINA u np.) LHuromnasma u kierounas memopana. Opranouzisl kiaeTku. OOMeH BelIecTB U
MpeBpalieHue 3Hepruu B kietke. [Inactuyecknii u sueprerudeckuii ooMmen. CtpoeHue u
¢bynkuu xpomocoM. JIHK — HocuTens HacnenctBenHoi nundopmanuu. Permmkanus JJTHK.
I'en. I'enernueckuii kon. buocunres 6enka. KusHeHHbI UK KiIeTKU. KieTku u ux
pa3zHooOpas3ue B MHOTOKJIeTOUHOM opranusMe. Juddepenmponka kierok. Kinerounas teopus
CTPOEHUS OPraHu3MoB. MUTO3

2. OPTAHU3M. PASMHOXEHUWE U UHAUBUAY AJIbBHOE PASBUTUE OPTAHU3MOB
Pasmuoxenune opranuzmoB. Opranusm — enHoe 1eiaoe. MHOroodpasne opraHu3MoB.
Pa3zmHOXkeHMEe — BakHEHIIIee CBOMCTBO ®KUBBIX opranu3mMoB. [lonoBoe u 6ecromnoe
pasmHokeHue. Meio3. O6pa3zoBaHue MOJIOBBIX KJIETOK M OIJI0I0TBOpeHue. UHIuBHayanpHOE
pa3BUTHE OpraHu3Ma. DMOPUOHATBHBIN dTan oHToreHe3a. OCHOBHBIE CTaJANH SMOPHUOHAIBHOTO
paszButusi. Opranorenes. [loctamOpuonansHoe pazBuTHe. CX0ICTBO 3apOABIIIEH
MpEeACTaBUTENEHN pa3HBIX TPy NO3BOHOYHBIX KaK CBUAETEIBCTBO UX HBOJIIOIMOHHOTO POJICTBA.
[IpynunHEl HapylIEeHUH B pa3BUTUN OpraHu3MoB. IHIMBUAYaIbHOE pa3BUTHE YEIIOBEKA.
PenpoayktuBHOE 310poBbe. [locnencTBys BIUSHUS aIKOT 05, HHKOTUHA, HAPKOTHYECKUX
BEIIECTB, 3arPA3HEHUS CPEAbl HA PA3BUTHE YEIIOBEKA.

2. OCHOBBI TEHETHUKH U CEJIEKIIU
OCHOBLI yquI/IH O HACJICACTBECHHOCTU U U3BMCHYUBOCTH. FeHeTI/IKa —_— HaYKa (6]
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHu3MoB. I'. Menaens —
OCHOBOITOJIO)KHHUK T'€CHCTHUKU. FGHGTI/ILIGCKaSI TepMI/IHOHOFI/ISI U CUMBOJINKA. 3aKOHI)I I'€HECTHUKU,
ycranoBieHHble [. Mennenem. MonoruOpunnoe u JIuruOpui-Hoe CKpenmuBanue XpoMOCOMHasI
Teopus HacienCcTBeHHOCTH. B3anmopeiicTBue reHoB. ['enernka mosa. ClienjaeHHOe ¢ MOJIoM
HacleqoBaHue. 3HaYeHNEe TeHETUKHY IS CEIEKIINY U MeTUIMHEL. HaciiencTBeHubie 00Ie3HU
YesloBeKa, X MPUUMHBI U TpodUIaKkTHKa. 3aKOHOMEPHOCTH U3MeHUnBOCTH. Hacnencreennas,
WJIM TEHOTUIINYECcKas, U3MEHUMBOCTh. MoaudukanuoHnHas, Wiid HeHaceICTBeHHAs,
N3MCHYNBOCTB. FCHCTI/IKa YCJIIOBCKA. FeHeTI/IKa U MCOUIIHHA. MaTepHaJ'H)HI)Ie OCHOBBI
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HACJICICTBEHHOCTH U U3MEHYMBOCTH. [ eHETHKA U DBOIMIOLMOHHAA Teopus. [ eHeTnka
nonyssiuii. OCHOBBI CEJNEKIIUN PACTEHHM, dKUBOTHBIX U MUKPOOPraHU3MOB. | eHeTHKa —
TeopeTndecKas OCHOBaA ceneKunu. OnoMalIHMBaHUE KUBOTHBIX U BBIPAIMBAHUE KYJIbTYPHBIX
pacTeHuil — HaydanbHbIE ATanbl cenekuuu. Yuyenue H.W. BaBuoBa o neHTpax MHOT0OOpasus 1
IIPOUCXOKACHUS KYJIbTYPHBIX pacTeHHH. OCHOBHBIE METO/IbI CEJIEKLIUU: THOPUAN3ALIUS U
UCKYCCTBEHHBIN 0TOOp. OCHOBHBIE TOCTUKEHUS COBPEMEHHON CEJIEKIIMM KYIbTYPHBIX
pacTeHM, JOMAIIHUX )KUBOTHBIX 1 MUKPOOPraHU3MOB .bHOTEXHONOrYS, €€ JOCTHKEHUS U
MIEPCIIEKTUBBI Pa3BUTUS. DTUUECKHE aCIIEKThl HEKOTOPBIX JOCTUKEHUN B OMOTEXHOJIOTUH.
KnonupoBaHnue ®KHUBOTHBIX (IIPOOIEMbI KIOHUPOBAHUS YEIIOBEKA).
3. ITIPONCXOXAEHUE U PA3BBUTUE XXKN3HU HA 3EMJIE. 5BOJIIOLIMOHHOE
YYEHUE
[IponcxoxaeHne u HauyaabHbIE ATAIbI Pa3BUTHSI )KU3HU Ha 3emiie. [ MmoTe3bl NpoUCX0KACHU S
KU3HU. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3SHUKHOBEHUS, Pa3BUTHS U CYLICCTBOBAHMUS
KU3HU Ha 3emiie. Y CII0)KHEHHE KUBBIX OPIaHU3MOB B IIpoLiecce 3BOIIOLUU. MHOroo0pasue
YKMBOI'O MHMpa Ha 3eMJIe U COBpEMEHHas €ro opranusanus. McTopus pa3BUTHs 3BONIOLMOHHBIX
uzaei. 3nauenue pador K. Jlunnes, JK.b. Jlamapka B pa3BUTHN 3BOJTIOIMOHHBIX UACH B
6uosioruu. DBomonronHoe yuenue Y. Jlapsuna. EcrecTBenHbli 0T160p. Poiib 3BOIIOIIMOHHOTO
yueHus B HOpMUPOBAHIH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUpa. MUKpPO
9BOJIIOLMS ¥ Makpo3Botonus. Konuennus Buna, ero kpurepu. Ilomynsanus — cTpykTypHast
€MHULIA BUJA U 3BOMIONMHU. [IBroKyIMe cuiibl 3Boouun. CHHTETHYECKas TEOpHs IBOJIIOLIUU.
Mukpo 3Bomonus. CoBpeMeHHble pecTaBieHus o Bugooodpazosanuu (C.C. YerBepukos, 1.1.
[IImaneraysen). Makpo3BOJIOLHS.
4. TIPOUCXOXAEHUE YEJIOBEKA
AnTponorexes. Jpoitonus npuMaToB. CoBpeMEHHbIE THIIOTE3bI O MPOUCXO0KICHUH YEIOBEKa.
Jloka3zaTesbecTBa POACTBA YEIOBEKA C MIIEKONUTAIOIMMY )KMBOTHBIMH. DTaIlbl 3BOJIIOLIMH
yenoBeka. YenoBeyeckue packl. POACTBO M €IMHCTBO MPOUCXO0KICHHS YEIOBEYECKUX pac.
Kputuka pacusma. YepTsl CXOACTBA U pa3ianyns 4E€JI0BEKA U )KUBOTHBIX. UepThl cX0ACTBa
yesoBeka u npumaros. [Ipoucxoxaenue yenoseka. Uenopeueckue pacel.
.SOCHOBBI 5KOJIOT'MH1
DKOJIOTUsl — HayKa O B3aUMOOTHOIICHUSX OPTaHU3MOB MEXKTy COO0H M OKpYKaIOIIeH cpeou.
Okonorndyeckue (GakTopsl, X 3HAUEHUE B KU3HH OPTraHU3MOB. DKOJOTHUECKUE CUCTEMBI.
BunoBas u npoctpaHcTBeHHas CTpYKTypa 3kocucTteM. [luiieBsie cBA3M, KpyroBOPOT BEIIECTB U
IIPEBPALIEHUE SHEPTUU B SKOCHCTEMaX. MeXBUI0BbIE B3aUMOOTHOILLIEHUS B 3KOCUCTEME:
KOHKYpPEHILIUS, CAMOMO03, XMIIHUYECTBO, Mapa3uTu3M. [[puunHbl ycTOMUYMBOCTH U CMEHBI
skocucteM. Cykneccuu. MckyccTBeHHBIE cO00IIecTBa — ATpPO SKOCHUCTEMBI U
ypOoskocucreMbl. buocdhepa — rimobdanbhast sxocuctema. Yuenue B .M. Bepnanckoro o
6uocdepe. Poib xuBbIX OpraHuzMoB B 6nocgepe. buomacca. Kpyropopot BaxxHenmmx
OMOTEHHBIX PJIEMEHTOB (Ha MpUMepe yrieposa, a3oTa u Jp.) B buochepe .buochepa u yenonek.
N3menenus B 6uocdepe. [locnencTBus nesTebHOCTH YeIOBEKa B OKpYXKarollel cpeje.
BoznelicTBue npon3BoACTBEHHOM I€ATEIBHOCTH Ha OKPYXKAIOIIYIO Cpely B 00J1acTH CBOEH
Oynyeit npodeccun. ['mobanbHble SKOIOrHUECKUE MTPOOIEMBbI M ITYTH UX PELIeHUs .DKOJIOTUS
KaK TEOpPETUYECKasi OCHOBA PallMOHAILHOTO MPUPOOIIOIb30BAHUS U OXPaHbl IPUPOJIBL.
Hoocdepa. [IpaBuna noseaeHus Joaeil B OKpyskaroliei npupoHoi cpene. bepexxnoe
OTHOIIEHHE K OMOJIOTHYECKUM 00bEKTaM (PacTEHUSIM U KUBOTHBIM U X CO-00ILECTBAM) U UX
OXpaHa.
6 BUOHMKA

bronuka kak ofHO W3 HampaBJIeHU Onoaoruy U KubepHeTuku. PaccMoTpenne OMOHUKOM
0coOeHHOCTEN MOP(O-(HU3NOTOTHIECKON OPTaHU3AINH KUBBIX OPTAaHU3MOB U UX
WCITOJTH30BAHUS JIJISl CO37IaHUST COBEPIICHHBIX TEXHUUECKUX CUCTEM U YCTPOWCTB 0 aHAJIOTHU C
JKUBBIMU cucTeMaMHi. [I[pUHIIUIIBI U TPUMEPBI UCIIOJIB30BAHUS B X03UCTBEHHOM JI€ATETbHOCTH
monielt Mop¢o-PyHKITMOHAIBHBIX Y€PT OpTraHU3AINHN PACTCHUHN W )KUBOTHBIX.
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2.3 TemaTnuecknii IiaH U coaepxkanue yueOHou qnucuunianabl PUINUKA

HaumenoBanue Copep:xaHue yuedOHOTro MaTepuaJia, JabopaTopHble H MPaKTHYeCKUe PadoThl, CAMOCTOATeIbHAs padoTa Oo0bem yacos Yposens
Pa3iesioB H TeM o0yyalomuxcs, Kypcopasi padot (IIpoeKT) O0CBOEHMS
1 2 3 2
Brenenne Beenenue. IloBTOpenue 3 2
Paspea 1. Mexanuka 24
Tema 1.1. 1
OTHOCHTEIBHOCTD Yro Takoe MexaHMKa. J[BUxeHHe TOUKH U Tena. [lojoxkeHne Touku B IpOCTPAHCTBE. BeKTOpHBIE BETUUNHBIL. 2
MEeXaHUYeCKOro JevictBus Hag BekTopamu. [Ipoekimsi BeKTopa Ha OCh.
ABHKEHUS. CamocrosTenbHas paboTa «MexaHnIecKoe TBUKCHUE) 2
Tema 1.2 Cucremsl
orcyera. Crioco6s1 onrcanus aBmxeHus. Cucrema orcdera. KoopaunaTtasiil cioco0. BextopHsriii cioco6. Cucrema oTcuera. 1 2
Teno otcyera. Kunemaruyeckue ypaBHEHHUS.
CamocrostensHas pabota «CHCTEMBI OTCHETa 2
Tema
1.3XapakTepucTuKn [Tepememenue. CKOpOCTh paBHOMEPHOTO MPSMOJIMHEHHOTO BUKEHUS. Y paBHEHHE PABHOMEPHOTO 1 2
MeXaHHYeCKOro MPSMOIMHEHHOTO JBIDKEHUS TOUKH. Y CKOPCHHE.
ABMKEHHUS:
nepemMelenne, [paxTryeckue 3ansaTus yup.l (5,6) 2
CKOPOCTD, yCKOpEHHE. CamocrostensHas padota «llepemerienne
Tema 1.4 Buast
JABHKEHUS MrHoBeHHas CKopocTh. ClIoXKeHHe CKOpOCcTeH. Y ckopeHue. [IBIKeHHE C TOCTOSTHHBIM ycKopeHneM. CKOpOoCTh MpH 2 2
(paBHOMeEpHOE, JIBIDKCHUH C TIOCTOSIHHBIM YCKOpEHHEM. Y paBHEHHE JIBI)KCHHUS C TIOCTOSIHHBIM YCKOPEHHEM.
PaBHOYCKOPEHHOR) M | [[paxTudeckue 3ansatus ymp.1 (7)
X rpaguyeckoe CamocTosTenbHas pabota «CKOPOCTh, YCKOPEHHEY 2
ONHCaHHe.
Tema 1.5 /IBuxenue
MO OKPY’KHOCTH ¢
MOCTOSIHHOM 110 PaBHOMEpHOE ABM>KEHUE TOUKU IO OKPYKHOCTH. J[BrokeHue Teil. IloctynarensHoe nBuxeHue. Bpamarensnoe 1 2
MOJYJII0 CKOPOCTBIO. JIBIDKCHUE TBEPAOTO Tesd. YTIIOBas M JIMHEHHAst CKOPOCTH BpAICHUsL.
CamocrosTenbHas pabota «BpamaTtensHoe TBUKEHUEY 2
Tema 1.6
B3aumopeiicrBue Tea CBoOonHoe majieHue Tei. [IBuKeHre ¢ MOCTOSHHBIM YCKOPEHUEM CBOOOIHOTO MaieHusl. J|BIKeHUE ¢ MOCTOSTHHBIM 1 2
YCKOPEHHEM CBOOOIHOTO ITaJICHUSL.
Konrponbhas padora «/[BrmkeHne Tem» 1
Tema 1.7 IIpuHumun
CYNepIOo3HINU CHJI JBmxenue ten. IlocrtynarensHoe aBuxkeHue. BpamarensHoe ABMXKEHHE TBEPAOIo Tena. YTIIOoBas U IMHEIHas 1 2

CKOPOCTH BpalllCHHUA.
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CamocrosrenpHas padorta «B3zanMoaelicTBre Te»

1
Tema 1.8 3akoHbl
aunamMuku Herorona. OcHOBHOE yTBEp:KICHUE MEXaHUKU. MaTepuanbHas Touka. [lepssiil 3akoH HeroToHa. Bropoii 3akon HeroToHa. 1
Tperuii 3akon HproToHa
IpakTryeckue 3ausTHs ymp.2(4,5)
KonrposbHas padora «3akoHbl HproToHa) 1
Tema 1.9 Cuubl B 1
Nnpupoje: ynpyrocrb, Cusl B mpupoje. Cuisl BceMupHoOro tarotenus. Cuna Tspxectu. MccnenoBanue IBIKEHNUS Tella O ACHCTBHEM
TpeHHne, CHJIa TIOCTOSIHHOM CHJIBL.
THKECTH. JlaboparopHas paborta «VccnenoBaHue ABMKCHHUS TEIIA MO ICHCTBHEM MMOCTOSHHON CHITbDY 1
Tema 1.10 3akon 1
BCEMHUPHOI0 3akoH BceMupHOTo TsiroteHus. [lepBas kocmudeckas ckopoctb. HeBecomocts. Bec. Cuna Tsbxectu. Jledopmanus,
TATOTeHUsI. CHUJIBI YIIPYTOCTH, 3aKOH I'yka
HepecomocTh CamocTtosrenbHas pabota «Cuibl yopyrocTs ,aedopMariusyy 2
Tema 1.11 3akon 1
COXpaHEeHH | 3aKOH COXpaHEHHUs MMIYJIbCA M PEAKTUBHOE JIBUKEHUE.
HMILYJIbCA U JlabopaTopnas pabota «/3yueHne 3aKk0Ha COXpAaHCHUS UMITYJIbCA H PEAKTUBHOTO ABIIKCHIISD) 1
P€aKTUBHOE CamocrostenbHas padota «miynsc. PeakTHBHOE IBHKECHUE)

JBHKEHUE. 1
Tema 1.12 Pabora u Pa6ota cunbl. Momaocts. Onpenernenue padotel. J[puratenn. OOuxomHoe mpeacTaBicHue o pabore. PaboTa cuibl 1
MOIIHOCTb. YIPYTOCTH.

JlabopatopHras padora «CoxpaHeHHEe MEXaHHUECKOW SHEPTUH IPU IBIKCHUH Tella MOJ IeHCTBUEM CHII TSDKECTH H 1
YOPYTOCTH
JlabopatopHas pabota «CpaBHEeHHE pabOTHI CHIIBI ¢ N3MEHEHUEM KMHETHUECKOW YHEPT U TeJa) %
CamocTrosTtenpHas padora «PaboTa U MOITHOCTEY
Tema 1.13 3akon
COXpPaHEeHMs IHEPTUH Oneprust. [lorennmansHas sHeprus. Kunetnueckas sHeprust. 3aKOH COXpaHEHUS SHEPTHH B MEXaHHKE.

B MeXaHUKe YMeHbUIEHUH MEXaHUYECKON SHEPIHU CUCTEMBI IO AEWCTBUEM CHJI TPEHHUSL.

JlaGopatopHast padota «CoxpaHeHHEe MEXaHUUECKON IHEPTUH NPH BIKEHUH Tella MOJ| ISHCTBUEM CHIT TSIKECTH 1
U yIIPYroCTH»
CamocrosiTenbHas pabota « DHEprus» 1

Temal.l4. 1

PaBHoBecue TeJ1. PaBHoBecue Tein. IlepBoe ycnoBue paBHOBecHs TBEpAOro Tesna. Bropoe ycnoBue TBepaoro rena. MOMEHTOM CHIIbI
OTHOCHUTEJIbHO OCH BPALLEHUS TeJa.
JlabopatopHas paboTta «/3y4eHne 3aKOHOB COXpaHEHISI Ha IIPUMEPE yAapa MIapoB U OaLTHCTHIECKOTO MAsSTHHKAY 1
CamocrostenbHas pabota «PaBHOBecue Tem» 1
Konrponsnas padora «/lepopmarms. Mmmynsc. Pabora cuitbl 1 MOIITHOCTHY 1
Paznen 2 Mounexyasipaas ¢pusuka. Tepmoaunamuka 20
Tema 2.1 Hcropus 3

ATOMHCTHYECKHX

Hcropus atTomucTHdeckux yaeHuil. [louemy TerioBsIe SBICHUS H3Y9alOTCS B MOJICKYIAPHON (QH3HUKH.
Makpockonu4eckue Tena.
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y4enuii CamocrositenbHas padota «MonekyispHas GU3NKa»
Tema 2.2 TemoBoe 3
JABUKeHUE Bpoynosckoe gmkenne. Auddysus. Cuisl B3aumMoaecTBUs Mosekys. CTpoeHuUs ra3000pa3HbIX, KUIKUX U
TBepabIX Ten. Kpucraiiel, amopdHBIe Teta.
IIpaktuueckue 3ausatus yup.4(3.4)
CamocrositenbHas padota «Kpuctaummueckue U aMophHBIC TeIa» 1
Tema 2.3 Monean
CTPOEHUSA KUIKOCTH. Mogens cTpoenust xkuakoctu. Vicnapenue u konaeHcanus. HacbleHHbI nap, ucnapeHue U KOHAeH caluus 3
JKUAKOCTH. [leperpeThiii map M ero MCIOJIb30BaHUE B TEXHHKE.
CamocrositenbHas padota «CTpOCHUE KUAKOCTI 1
JlabopaTopHas paboTta «M3ydueHne 0COOCHHOCTEH TEIIOBOTO PACIIMPECHUS BOJIBI» 1
Tema 2.4 1
Hacpimennsie u | BiaskHOCTb BO3/yXa. 3aBMCHMOCTD JaBJIeHMs] HACBIIICHHOIO Napa OT TEMIIEPATYPAI .
HeHaChIIeHHbIE JlaGopatopHas padota «/3MepeHne BIaXKHOCTH BO3AyXa» 1
napol. Biaxknocrn CamocrosTenbHas padoTa «BiaXHOCTh BO31yXa» 1
BO3IyXa
Tema 2.5 1
IToBepxHocTHOE [ToBepxHOCTHOE HATSHKEHUE M CMaylBaHUe. DHEPrHsl IOBEPXHOCTHOTO CII0s. SIBICHUS Ha TPaHULIE )KHUIIKOCTH C
HaTsREHUE U TBEPBLIM TesioM. KanuuisipHble sIBJICHUS.
cMaYHBaHUE.
JlabopaTopHas padota «/3MepeHHE TOBEPXHOCTHOTO HATSHKCHUS JKUIKOCTH 1
CamocrositenbHas paboTta «[IoBepXHOCTHOE HATSHKCHUCH
Tema 2.6 Moaean
CTPOEHUsI TBEPABIX Monens cTpoeHus TBepAbIX Tel. Kpucrammmaeckue Tena. AHU30TPOITHS KPUCTAILIOB. MOHOKPHCTAIIIBL 1
Tel. MexaHnvyeckue MOJUKPUCTAILIBL,
CBOIiCTBA TBEPABIX CamocrosTtenbHas padota «Mojens CTpOSHHs TBEPABIX TEI» 1
Tell. JlabopatopHas paboTta «/3y4eHne TEIUIOBOIO PACIIMPEHHUS TBEPABIX TEI» 1
Tema2.7 W3MeHeHus 1
arperaTHbIX AmopodHnbIie Tena. [I3MeHeHns arperaTHbIX COCTOSTHUN BellecTBa. 1 eImioBoe
COCTOSTHHIA BelecTBa pacuIMpeHne TBEPABIX Tel U KuakocTell. [1naBnenue u KpucTaIn3anus.
JlabopatopHas pabota «Habmoaenne nporecca kpucrammusamn M3yaenne aedopmariy pacTsHKeHUS » 1
CamocrositenbHas padota «Kpucrayumyeckue U aMophHbIE TeIa» 1
Tema 2.8 KIT{ 1
TEMI0BBIX | KIIJI TenoBbIX JBUraTeneii.

ABUTraTeJIei KonTponbnas pabora «MonekynspHas ¢pusuka. TepmoanHaMukar 1
Paspea 3. DJIEKTPOIUHAMHKA 30
Tema 3.1 2

B3aumopeiictBue B3anmopelicTBre 3apspKeHHBIX Tell. DJIeMEeHTapHbIe YacTHIEL. J[Ba 3HAKa 3JIEKTPUIECKUX 3apsAnoB. [Iprumepst
3apsKeHHbIX TeJ. 3apsKEHHBIX Tell.
[Tpaktuueckue 3ausaTust ynp.9(4,5)
Tema 3.2 Cuia ToKka, 1
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HanpsoKeHNe,
3J1eKTpUYecKoe
CONPOTHBJICHHE.

Cuia TOKa, HanpspKeHHe, dIEKTpUIeckoe conpoTuBieHne. Padora cuit anekTpoctatndeckoro mois. [lorenmuai.
Pasnocts norennumanos. Kongencaropel. CoeTMHCHNE KOHCHCATOPOB B 0aTapero. DHEPTUs 3apsiKCHHOTO
KOHJCHCATOpa. DHEPrus MIEKTPUUECKOTO MOJIS.

CamocrostenbHas padota «Cuiia Tokay

1
Tema 3.3 3akon Oma 1
AJIs1 yJacTKa Henu YcnoBus, He0OX0IUMBIE TSI BOSHUKHOBEHUS M TOICPKAaHIS AIEKTpHYecKoro Toka. Crila ToKa B IUIOTHOCTD TOKA.
3axon OMa i yyacTKa [emH.
JlabopaTopHas pabota «M3ydenue 3akoHa OMa JijIsl yU9acTKa [EIH» 1
CamocTtosrenbHas padota «3akoHbl OMay 2
Tema 3.4 TensioBoe 1
aeicTBuUe TemnoBoe neHCTBUE STIEKTPUUECKOTO TOKa DIeKTpuueckue uemnu. [locaenoBaTenbHOCTh U apaylIeIbHOE 1
JIEKTPUYECKOro COEAMHEHUS TPOBOIHUKOB.
TOKa. JlabopaTopHnas padota «M3ydenue 3akoHa OMa ISl TOJTHOM IISTIHY 1
CamocrositenbHas paboTa «TemioBoe IBIKCHIE)» 1
Tema 3.5 3akon 2
Hxoynsi—Jlenma DNeKTpOABMKYIIas CHJIa UICTOYHHMKA ToKa. 3akoH Oma nis noaHoi nenu. CoequHeHre npoBoJHUKOB. CoequHeHNE
MCTOYHMKOB AJIEKTPUUECKOI SHepruu B Oarapeto. 3akoH [ xoyns—IJlenna. Pabora u MOIIHOCTH TOKa
MPOXOXKACHUS MO MPOBOJHUKY IEKTPUUECKOTO TOKA.
Tema 3.6 MoinHocTh 1
JIEKTPUYECKOro | MoWHOCTb 3EKTPUYECKOr0 TOKA. DIEKTPOABUKYILAs cuia. CTOpOHHHE cUilbl JIpHPOia CTOPOHHUX CHIL
TOKA. CamocrosiTenbHas padoTa «MOIIHOCTh 3JCKTPUUESCKOTO TOKa 1
JlabopatopHas pabota «V3ydeHue SBICHUS IIEKTPOMATHITHOW WHITYKITAIY %
Tema 3.7 2
IMoynpoBOAHUKH. [TonynpoBoaHUKH. DIEKTpUUECKas MPOBOIUMOCTD PA3JIMIHBIX BEIIECTB. DIEKTPOHHAS MPOBOJIUMOCTh METAJLIIOB.
JBI)KEHME 3JIEKTPOHOB B METAJLIE.
CamocrositenbHas padoTa «[1oxynpoBOJHUKI 1
JlabopatopHas pabota «Omnpenencane 3/1C v BHYTPEHHETO CONPOTHBICHHUS HCTOYHUKA HATIPSDKCHIS» 1
Tema 3.8 1
CobcTBeHHas U | DnexTpuyeckuii TOK Yepe3 KOHTAKT IOIYIPOBOJHUKOB ) ¥ N THIIOB.
npuMecHas CamocrositenbHas padoTa «[1oxynpoBOIHUKI 1
NPOBOAMMOCTH JlabopatopHas pabota «OnpeneneHue TEMIIEPaTyphl HATH JIAMITBI HAKaTHBaAHUS» 1
TOJIYIPOBOIHUKOB.
Tema 3.9 1
IMoynpoBOAHUKOBBIH | Tpan3ucTopsl. DIEKTPOHHbIE MYYKH. DIEKTPOHHO-Ty4eBas TpyOKa.
AUON. CamocrositenbHas pabota «lloaynpoBOIHUKI» 1
IlonynpoBoaHukoBbIe | KoHTponsHas paboTa « DNEKTPOIHHAMHUKA 1
npudopbI
Tema 3.10 MaruuTtHoe MarnutHoe nouie. 3

noJie. ITocrosiHHbBIE
MATHUTBLI 1 MATHUTHOE

ITocrosiHHbIE MAarHUTHI 1 MarHUTHOE T10JI€ TOKA. BeKTOp MarHUTHOM MHAYKUWU. JIMHUM MarHUTHON MHIYKIMH.
TTocTosTHHBIE MATHUTHI K MATHUTHOE IT0JIE€ TOKA.
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moJje ToKa.

Tema3.11 Cuia Ammnepa. 3
Ipunuun geicreus Cuna Amnepa. Moaynb BeKTopa MarHUTHOM MHIYKIMHU. Moayns cuisl Amnepa. Hanpasnenus cuist AMmepa.
JJIEKTpOABMIaTEId. IIpuHIMI AeACTBHS dIeKTpoaBuraTens. PaGoTa 1o mepeMemeHnIo MPOBOAHAKA C TOKOM B MaTHUTHOM IIOJIE.

JlelficTBe MarHUTHOTO TOJIs1 Ha ABIKYIIUKcs 3apsa. Cuia JlopeHna.
Tema3.12 SIBjienue 4
3/IeKTPOMAT HUTHOM | SBnenue anekrpoMarHuTHON nHAYKIUH. 3akoH OJIC nnaykimy. CaMOUHAYKIUS. DHEPrusi MArHUTHOTO TOJIS.
HHAYKIHH Jlaboparopras padoTa « M3ydeHne SBICHMS dJICKTPOMArHUTHON HHITYKITHNY 1
Konrponpnas padorta «MarautHoe nose. Cuna AMnepay 1

Paznen 4 Koneb0anusi 1 BOJTHBI 20

Tema 4.1 JIuneiinbie

MeXaHHnYecKue [peBparenne sHEpruy Mpu KonedaTeTbHOM ABKEeHUH. CBOOOIHBIE 3aTyXal0Ine 2

KOJIeGaATe ILHBIE MeXaHWYecKHe KojeOanus1. BEIHy/IeHHbIE MEXaHHUECKHE KOJIeOaHuUs

CHCTEMEL KontpompHas padora «Konebanus» 1

Temad.2 Ilonepeunbie u

NPO0JIbHbIE BOJHbL XapakTepHuCTHKY BOJIHBL. Y paBHEHHUE IUIOCKOH Oeryiei BoaHbl. MHTepdepenius BoaH. [lonstre o audpakiun

BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €0 NPHUMEHCHHUE.
JlabopaTopHas paboTa «/3ydeHre 3aBUCUMOCTH TIEPHOIa KOIeOaHU HUTAHOTO (MJIH MPYKUHHOT0) MasiTHHKA
OT JUIMHBI HUTH (MIIM MacChl Tpy3a)» 1
Tema 4.3.
D1eKTPOMATHUTHBIE CBoOomHBIE 37IEKTPOMAarHUTHBIE KoseOanus. [IpeBpamnienne sHeprun B K0ineb6aTeIbHOM KOHTYpE. 3aTyXarolie
KOIeBAHMSL. 3JIEKTPOMarHUTHHBIE KoseOanus. [ eHepaTop He3aTyXaloMmuX eKTPOMAarHUTHBIX KoleOaHui. BeIHyKIeHHbBIE
IEKTPUUCCKHUE KOIECOAHUSL.
Tema 4.4. llepemenHblii | Tenepartop nepeMEHHOro Toka. EMKOCTHOE M MHYKTHBHOE COIIPOTHBIICHHUS NIEPEMEHHOTO TOKa. 3akoH OMa i 2
TOK. IEKTPUYECKOH IIeMU MepeMeHHOoro Toka. PaboTa M MOIIHOCTh MEPEMEHHOT0 TOKA.
Tema 4.5. Toku BEICOKOI uacToThl. IloTydeHue, epeaada u pactpeieieHue 1
Tpancgopmaropsl. JIEKTPOIHEPTUH.
Temad.6 2
DJIeKTPOMarHMuTHOE OJeKTpOMarHuTHOE T0JIe M 3IEKTPOMarHUTHbIE BOJIHBL. PacmpocTpaHeHue 3IeKTPOMAarHUTHBIX BOJH B
noJje u 9JIEKTPOMAarHUTHOM TIOJIE.
JIEKTPOMArHUTHBIE JlaGopatopHast padoTta «/HAYKTHBHBIE U EMKOCTHOE COIPOTHBIICHHS B LIENH IEPEMEHHOTO TOKa 1
BOJIHBI
Tema4.7 CxopocTh
3J1eKTPOMATHUTHBIX | CkOpOCTB 5J€KTPOMArHUTHBIX BOJIH. 1
BOJIH KonTposbHast pabora «3IeKTpOMarHUTHBIE BOJHBD) 1
Tema4.8 [IpuHuMIBI 1
PaguoCBsA3U. | TIpMHUMIIBI pauoCBs3M. PasBuTue cpesicTs cBs3u. [IOHSTHE O TeeBU/IECHHE .
ITpaktuueckue 3ausaTust yop 16(1,2)
Tema4.9 Ceer kak
3J1eKTPOMATHUTHASA | CBeT Kak 5/I€KTpOMarHuTHas BOJIHA. PacnpocTpaHeHHe paMoBOJIH, PanoJIOKaLIMSL. 1
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BOJIHA. CamocrositenbHas pabota «PadoTa ¢ HAyYHOU JIMTEPATYPOil IO TeMe MPOSKTay 3
Pa3nen 5 OnTukKa 15
4
Tema5.1 WnTepdepentus n nudpakuus cBeTa. 3aKOHBI OTPAKEHUS W IMpeToMIIeHHUs cBeTa. JIMH3BL a3 kak omrudeckas
HNurepdepenuns n CHCTEMA.
auppaknus ceera. 1 = 1
abopatopHas pabota «M3ydeHre n300paKeHHUs IPEAMETOB B TOHKOM JIMH3E»
3aKOHLI OTPAKCHMI CamocrosiTenbHas pad () 3
TPe/IOMIICHHSI CBeTA. paboTa «D@opMyTUPOBAHUE TEMBI IPOCKTA
Tema5.2 {ucnepcust
cBera. | Mucnepcus cpera. Buabl gucnepcuu. IIpuMephl JMCOEPCHH. 3
JlabopatopHas paboTa «/3ydenne nHTEpepeHIINN 1 AUGPAKIIHN CBETA) 1
TemaS.3Pazinunbie 3
BHIBI Crektpbl ucnyckanusi. CIIeKTpHI MOTJIONICHUs. Pa3indHbIe BUABI 3JCKTPOMArHUTHBIX U3IYYCHHUH, HX CBOICTBA U
MeKTPOMATHHTHBIX MPAKTUICCKHE IPUMCHCHHUSI.
. . CamocrostenbHas pabota «OnpeneneHne, Ueid 1 3aJa9d IIPOCKTay 2
H3TYHEHIH, UX CBOMCTBA | 17a60patopuas pabota « I'paaynpoBKa CIEKTPOCKOINA H ONPE/IEICHHE ITHHBI BOIHBI CIICKTPATbHBIX IHHHIN» 1
U MPaKTHYeCKHe
TpUMeHeHHsI.
Tema5.4 OnTuyeckue 1
npuodopbI. | Ontuyeckue npu6opsl. CTpoenre IpubopoB.
KoHtponbHas paboTa «DIEKTPOAMHAMHUKAY 1
Pazgen 6. CTPOEHUME ATOMA U KBAHTOBAS ®U3UKA 12
Tema6.1 'unore3a 1
Ilnanka o KBaHTax l'umoresa [lnanka o kBanTax. [locrosauas [Inanka. @ororpdexr. Teopus GpoTorddexra. POTOHBL. 3aKOHEBI
dboTorhdekTa.
CamocrosTensHas pabota «Onpenenenne 00beKTa, MpeaMeTa IPOeKTa 4
[Ipaktuueckue 3ausitust yop.18(1,2)
Tema6.2 ®otodddext. 1
| ®ortorddext. Habmonenne Gotorddekta. 3akonsl GoTodrddekra. Teopus GotodrhdekTa
Tema6.3 COop ¥ crcTeMaTH3alKsl MATEPHAIIOB JIJISI BRIIOJHESHUS] MHIMBHYaJIbHOTO MPOSKTA 1
NnpuBunyanbHbIii CamocrosrenbHas paboTa «OmpeneneHiue 0COOCHHOCTH MPOOJIEMBI M THIIOTE3BI IIPOCKTa» 4
TIPOEKT.
Tema6.4 COop ¥ crcTeMaTH3alKsl MATEPHAJIOB JIJISI BRIOJIHEHUS] MHIMBHYaJIbHOTO MPOSKTA 1
HNuanBuayaasHbIA CamocrosrenbHas padoTa «CHOCOOHOCTH MOCTAHOBKY LENX M (POPMYTUPOBAHUS THITOTE3HI HCCIICAOBAHUS,
TPOEKT. IUTAHUPOBAHHS Pa0OTHI, 0TOOPA ¥ HHTEPIPETAIIMHA HEOOX0IMMON HHMDOPMAIIMH TPOCKTaY 4
[pakruyeckue 3anstus ynp.18(3,4)
Tema6.5 1
NupuBuayanbHbIi | Cuctemartnsanms u 0606IIeHNE MaTepHaa Il HHIUBHIYaTbHOTO IPOEKTA.
MPOEKT. CamocrostensHas padora «CTPYKTYpPUPOBAHUS apryMEHTALMU PE3YIbTATOB UCCIEAOBAHUA HA OCHOBE 4

C06paHHI)IX JAHHBIX, IPE3CHTAIMH PE3YJILTATOB IIPOCKTa»

40



Tema6.6 IToaroToBKa K 3allMTE MHAMBUAYAIBHOTO NPOEKTA. 1
NHauBuaya bHbIi | CamocrosiTensHas pabora «OdopMienne npesenmayuu o TeMe IPOeKTay 4
TPOEKT.
Tema6.7 3amura. 1
HWuanBunyaabHbIi CamocrosrtensHas pabora «CIIOCOOHOCTh MPECTABIISATH PE3yJIbTaThl UCCIIEA0BaHUS B PopMe 2
NPOEKT. MIPE3CHTAIIHHY
Tema6.8 3ammra.
HWuanBunyaabHbIi | 1
TPOCKT. IIpaktuyeckue 3austus  ynpl9(4,5)
Tema6.9 CTpoenue 1
aTOMHOTO siApa. | Crpoenue aToMHOro spa. MeToibl HAOMIOAEHUS. M PETHCTPALUM 3JEMEHTAPHBIX YACTHIL,
Tema6.10 OHeprus paclieIuIeHUs spa U siaepHas sHepreTrka. VM3oronsl. CTpoeHne aTOMHOTO s11pa, SIIepHbBIE CHIIBI, siiepHast 1
JHeprus paculeneHus | peaxius.
Si1pa U siiepHast
JHEepPreTuKa.
Tema6.11 1
PagnoakTuBHbIe PanuoakTuBHbBIE U3IyYEHHUS U UX BO3JICUCTBUE HA J)KUBbIE OPraHU3MBbL. SnepHble peakuuu. MckyccTBeHHas
U3JIYIEHUS U UX PaanoaKTHBHOCTE. Jlenenue Tsokenbix saaep. Llennas saepHas peakuus. YipapiseMas HEIHAs PEaKIusL.
BO3ICHCTBHE HA JKUBBIC | 10onrponpHas pabota «CTpoeHHE aTOMa M KBAHTOBAS (DU3HKA» 1
OpPraHu3MBbI.
Bceero: 124
2.3 TemaTu4ecKkHii IVIaH U colep:kaHue yueOHoH Aucuumiuabl « XUMMWUSA»
HaumenoBanue Couepmafme yqeﬁﬂoro MaTtepuaJa, ﬂaﬁOpaTOpHLIe H NMPAKTHYIECCKUE paﬁOTLI, CaMOCTOATECJIbHAA O0beM yacoB YI)OBeHI)
pa3aejioB U TeM padora odyyawumuxcs, KypcoBasi padot (IIpoeKT)
YCBOEHHSA
1 2 3 4
Beenenue OO0wmas 1 HeopraHu4eckasi XHMHsI. 56
Pazpea 1.
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Tema 1.1. Coaepsxanue y4eO0HOro MaTepuaJia

OcHoBHBIE [IpencraBnenus o ctpoeHun BeriecTBa. BaneHTHOCTh. XuMuueckue Gopmyssl OCHOBHBIC 3aKOHBI XUMUH.
XHMHYECKHe Camocmoamenshas paboma odyuarouuxcs
MOHATHS U 3aKoHbI | [IpoBecTH pacyeThl M0 XMMUYESCKUM (POpPMYIIaM Ha ONpeelICHHE MaCcCOBOM JIOJIM BEUIECTBA, IO MPUMECH.
XUMHH Pemenne 3a7a4 Ha TEPMOXMMHUYECKUC YPABHCHHUSI

Coaep:xanue y4eOHOro MaTepuaJia

Tema 1.2. [Tepunonnueckuii 3axon .M. Menneneepa, nepuoanueckas cuctema. Ctpoenue aroma. Pacnpenenenue
Iepuoanyeckmii AJICKTPOHOB 10 YHEPTETUUCCKUM YPOBHAM M MOAYPOBHSIM. COCTaBIICHUE EKTPOHHBIX (OPMYIT

3aKO0H U .BajgeHTHOCTH M BaJICHTHLIC BO3MOXKHOCTH

nepuoauYecKas

cucTeMa IIpakTuuyeckas padora Nel «PacnpenencHue 3IEKTPOHOB 0 SHEPTETUYECKUM YPOBHSIM. DIICKTPOHHBIC
XMMHY€ECKOT0 hopMyIIBL.»

dIEMEHTA Camocmosmenvhas paboma o6yuaiouuxcs

A.U.Menneneesa. | [Tonrorosuts gokmaz (mpesenraunio) o JI.M.MeHzeneeBe U 0 IEPHOLHICCKON CHCTEME

Pacnpenenenue sneKTPOHOB MO SHEPTETHUECKUM ypoBHSIM. COCTaBlICHHE 3JIEKTPOHHBIX (OPMYI
BanenTtHOCTh U BasieHTHBIE BO3MOXKHOCTH. OTipesiesieHre BaIEHTHOCTH 3JIEMEHTOB 10 XUMHUYECKHM

dhopmymnam.

Conep:xanue yueOHOro MaTepuasia

Temal.3 Venopus O6p330BaHI/IH XHMHYCCKON CBS3U. I/IOHHaH, NoJiApHasA W HCEMNOJIIPpHAsA KOBAJCHTHBIC CBA3U.
Metannnueckas u BOAOpPOAHAA CBSA3U. ArperaTHoe COCTOsSIHHE BemlecTB. UHCThIC BemiecTBA U CMECH.
I[HCHepCHLIG cucteMbl. Pemrenme 3amad Ha OIIpeACJICHUC MacCOBOH A0 BCUIECTBA, MOJISAPHYHO
KOHUCHmpayuro.

Crpoenue
BellecTBa

Camocmoamenvhnasn paooma odyuarowuxcs
Omnpenenenue BUAa XUMUIECKOM CBSI3W: NOHHAA , BOIOPOIHAs, KOBaJleHTHas  ( MOJSApHAs U HEMOJNSpHAA),
MeTaJuIn4ecKas

(6]

NP W




Tema 1.6.

XuMH4yecKune
peakuumn

Cooepircanue yuedonozo mamepuana
Kiaccudukarmums xumudeckux peaknuid. CKOpPOCTh XUMHYECKHX peakiuii. DakTopbl, BIWAIOMHAC Ha

CKOPOCTh XMMHYECKHX PEaKIUi. XWMHUYECKOe paBHOBECHE M YCIIOBUS €r0 CMEMICHUS. DJIEKTPOIHTHI U
HERJIeKTPOIHThL. CTeNeHb MIEKTPOIUTHUECKON nucconmanuu. CUiIbHBIE U Ciiadble AIEKTPONIUTHL. Peakiun
HOHHOTO 0OMEHa. YCIIOBHS MTPOTEKAHMSI peaKIIMK HOHHOTO OOMEHa 110 KOHIIA I Mapon3 comei.
Jlabopamopnaa  paboma 1 «DaKTOphl,  BIHAIOIINE Ha  CKOPOCTh XHM.  DPEaKIHiD»
CamocTosiTeTbHAsA padoTa 00y4aronuxcst

:CocrapneHne ypaBHEHUH THAPOIN3a colei

Hammucars ¢hopMyInbl o BaIeHTHOCTH.

Hamnucatp 1 ypaBHSITH peakiuu , ONPECIUTh TUIl PEaKIUU

Tema 1.7.

XHUMHA METAJJIOB

Cooepircanue yuednozo mamepuana

[NonoxeHre MeTaIOB B IEPUOANIECKON CHCTEME U OCOOCHHOCTH 3IEKTPOHHOTO CTPOCHHUS X aTOMOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA METAJUIOB. XMMHUYECKAs U AJIEKTPOXUMHUUECKas KOPPO3US METAILIIOB.
3amuTa oT Koppo3un. O01as XxapakTepucTHKa METAIJIOB TIIaBHBIX MOATPYII BakHEHIve CIIIaBhl JKejesa,
YyT'yH, CTajb.

Ilpakmuueckas paboma 2. 3HaKOMCTBO C 00pa3llaMy METAJUIOB M UX pynaMu ( paboTa ¢ KOJJIEKITUSIMH )
CamocTosTeIbHAsA padoTa 00y4aronuxcst

1.MeTaisl TNIaBHBIX MOATPYII U TOOOYHBIX MOATPYIII , UX 0COOCHHOCTH U IPUMEHEHHE

2. «CnyaBbl METAJJIOB, UX IPUMEHEHHE B KH3HN

ok P -

Tema 1.8.

Xumusa
HEMETAJLJIOB

Cooeporcanue Yyueonozo Mmamepuana
Obmume cBepeHust o Hemeramuiax. CrpoeHue M cBoicTBa. OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJJIOB

CamocTosiTeIbHAsA padoTa 00ydaronuxcsi

3. Ponp MeTamioB 1 HEMETAIJIOB B MO€i mpodeccruu

Ypok-00001meHust

HuddepennmpopanHblii 3a4eT.

Pazngea 2.

Opranndeckasi XuMust

28
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Tema 2.1.BBenenue.

Cooepircanue yuedbnozo mamepuana
Beenenmne. Teopus xumudeckoro ctpoeHust A.M. bytneposa. M3omepus. [Ipuauab MEOTOOOpa3ws

OcHoBHBIE . . 2
OPTaHMYECKUX COEANHEHUH. DIEKTPOHHAs IIPUPOIa XUMHIECKUX CBS3EH
M10JI0’KEHUS] TEOPUH %
Knaccudukanus opraHm4ecKux coeIMHEHNH.
XMMHY€ECKOr0
CTPOeHust
CamocTtosiTeabHasA padoTa 00y4aromuxcsi
A.M.Bytaepoga. 3
M3omepus. Hammmcars n HazBath n3omepsl C10H22 u C9H20
Cooeporcanue yueonozo mamepuana 16
Tema 2.2 [IpenenbHble yraeBonopoabl, 00mas ¢popMyiaa CTpOeHHE U cBoicTBa .M30Mepus yIiepomIHOro cKeleTa.
Cucremarnueckasi HOMEHKJIaTypa. XuMuueckue cBoiicta. [IpakTuueckoe 3HaUeHNE MPEAETBHBIX 3
Yriesogopoas! u YIIEBOAOPOIOB. .
UX NPUPOJIHbIE Lnkmoankansl 1
HCTOYHHKH Camocmoamenshaa padoma odyuaroujuxcs
1.Hanucatpb 1 ypaBHATH peakuy TOPEHUS U pa3oKeHus (MH/. 3a1aHus 1

[IpenenpHbIe y/B

44




Henpenenbheie y/B

Apomarnueckre
V.B.

[Ipuponusie
HMCTOYHHKH y/B

Conep:xkanue y4eOHOro MaTepuaJia

Ankensl. O0Omas ¢opmyna ankenos. JtuneH. Homenknarypa. [lonydenne ankeHoB. XMMHYECKHE CBOKCTBA
ankeHos: llomumepusanus. IlonsaTtusa: MoHOMep, monuMep, cTeneHb mnoiauMepuszauud. CBolicTBa
noiuaTHICHA. [IpuMeHeHne 3THIICHOBBIX YIJIEBOAOPOIOB.

Juenosble yriaeBomopoabl (YIIEBOAOPOAbl C IBYMS JABOMHBIMH CBA3siMu). lloHSTHE O OUEHOBBIX
yIIeBogopoAax; WX oOmas GopMmyna; cUcTeMarhieckas HOMEHKIATypa; BHIbl HM30MEPHU. XHUMHUYECKHUE
CBOICTBa AMEHOB B CpaBHEHWH ¢ ankeHamu. [lomumepusauus Oyraauena 1,3 u msonpomneHa. [Ipuponusiii u
CHUHTETHUYECKUIl KaydyKH, UX IPUMEHEHHE.

Anxunbl. Atnietunes. Ero ctpykTypHas u anexTpoHHast popmynsr; [omonormuecknit pan anerniena. Oomas
(dhopmyna ankuHOB. Bunpsl cTpykTypHO# n3oMepuu. CucTeMaTHueckas HOMECHKIIATypa alIkHHOB. X UMUYECKUE
cBoiicTBa.. [lonydyeHue u NpuMeHEHUE aleTUICHA

Camocmoamenvuasn padoma odyuarouuxcs

[Ipurorosuts noknax (mpesentamnuio)o C.B.JleGenese.;

0 CHHTE3€ UCKYCCTBEHHOTO KaydyKa, O IIOIy4YE€HHH PE3HHBIL.

Cooepircanue yuednozo mamepuana

Benzon.-npeacraBurens apomaTudeckux y.B. CtpykrypHas Gopmyna. [IpuponHbie HCTOYHUKHY U
CHUHTETHYECKHE CTIOCOOBI MOTYUYEHHSI apOMaTHYECKUX YIIIEBOAOPOOB.. Ddu3nueckne u XUMHIECKHE CBOICTBA
OeH3zoa.

[Tpuponnsrii 1 monyTHBIN HedTsIHOM ra3el. HedTh-pusnueckue cpoiicTBa\. @pakuuu HePTH MIPH IPAMON
neperonkn. Kpekunr Hedtu. [Tuponus. Kokcoxummudeckoe mpor3BOACTBO.

KonTponbHast padoTa 1o teMe « YIjieBoAopoabD»

Camocmoamensvnan padoma odyuarouwjuxcs

«['omomnoru Oensona: Tomyon u ctupos. CTpoeHUe IPUMEHEHHUEY.

NN
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Tema 2.3
Kucaopoaconep:ka
1He OPpraHnvYecKue

COeIUHEeHUS

Crnuptsel 1 (peHOoJIbI

AJbIeruabl.
KeTtoHnnl.

KapOonoBbie
KHCJIOTHI

Cooepircanue yuedbnozo mamepuana

Cruptel. CTpoeHue npeAeabHbIX OTHOATOMHBIX CIIUPTOB l'oMonornyeckuit psg cnuproB. CTpyKTypHas
n30oMepus (M30MepHsl YIIIEPOIHOTO CKENleTa U MoJIoKeHre (DyHKIIMOHANBHOM rpymibl). PartnonansHast u
cUcTeMaTndeckas HoMeHkIarypa. OCHOBHBIE CTIOCOOBI ITOTydeHus ciupToB. PU3NYECcKHe CBONCTBA CITUPTOB.
XuUMHUYECKHE CBOMCTBA CIUPTOB. MeTaHoa 1 3TaHol. VX MprMeHeHUe U IPOMBILIUICHHBIM CHHTES.
SAnoBUTOCTH CIUPTOB, TYOUTENBHOE NEHCTBUE HA OPTaHMU3M YeJIoBeKa. | eHeTHdecKast CBA3b MEXIY
YIJIEBOIOPOAMH U CITUPTAMHU

MHoroaToMHbIe CIIUPTHI, UX cTpoeHne. OcOOEHHOCTH CBOWCTB MHOTOATOMHBIX cITUpTOB. KadecTBeHHas
peakiys Ha MHOTOATOMHBIC CIIUPTHI — B3auMoekicTere ¢ Tuapokcuaom meau (1), [Ipumenenue
STUJICHIJIUKOJIA U TJIUICPUHA.

®denomnbl. Onpenenenue kinacca peHonos. X cTpoeHue U CBONCTBA. SIOBUTOCTh ()eHONIOB, TyOUTEIIBHOES
JIEHCTBUE HA OPraHU3M

YeloBeKa

CamocmoamenvHas paboma odyuarouuxcs

1.«CoupThl ¥ UX BIMSIHUE HA 3I0POBhE YETOBEKAY
«MHOT0aTOMHBIC CIIUPTHI U UX IPUMEHEHHUE B )KU3HU»
3.«DeHobI- OJIb3a U BPEI»

14

NN

Cooeporcanue yueonozo mamepuana

Onpenenenue kiacca anpaeruaoB. Ux dyHkuonanpHas rpynmna. O0mas GpopMyna, TOMOIOTHIECKUHA P U
CTPYKTypHasi M30MEpHusl albACTUIOB. PalMoHanbHas M cucremMarvdeckas HOMeHKiarypa. llomydeHue u
CBOICTBA aJILIECTUIOB

Cooepicanue yueoHozo Mmamepuana
Onpenenenne kiacca KapOOHOBBIX KHCIOT. Mx ¢yHkumonameHas rpynma.. OOmas dopmyra u
TOMOJIOTHYECKUH Ps/I TPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. BUBI CTPYKTypHOH H30MEpHH.
Cucremarnyeckas HoMeHKIaTypa. [lonydenue u pu3nyecKrue CBONCTBA KAPOOHOBBIX KHUCJIOT. XHUMHUECKUE
CBOICTBa KapOOHOBBIX KUCIIOT. BakHEHUIIve mpeacTaBUTeIN KapOOHOBBIX KHUCIIOT.

Jlabopamopnas pavoma Ne3 llomydeHne YKCYCHOW KHCIIOTHI M M3yYEHHE CBOWCTBA KapOOHOBBIX KHCIIOT
Camocmoamenvuas paboma odyuarouguxcs
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Hanucars u YPaBHSTb peaxnuuy, XapaKTepHbIe ISt KapOOHOBBIX KUCTIOT | 2
KapOoHOBBIE KHCIOTH W MX IPUMEHEHUST B KU3HH 2
Cooepirrcanue yueonozo mamepuana 4
CaoxHble 3(pupHbI.
Kupsl. Crpoenue cnoxHbXx 3¢upoB (obmast Gopmyna). Peakuuu srepudukanuu.. X mpuMeHeHne B HapomHoM | 3
XO3SIUCTBE, POJIb B IIPUPO/IE.
1
Kupsl 1 ux cpoiictBa. duznueckue U XUMHUYECKHUE CBOMCTBA JKHUPOB: THAPOJIU3 KUPOB; UX OKHCIECHHE;
TUJPUPOBAHUE KUAKHUX KUPOB. CHHTETUUECKUE MOIOIIUE CPEICTBA.
Koumponvnas pavoma 2 no reme «Kuciaopoaconepxamue opraHu4eCcKue BeIeCTBa» 2
Camocmosamensnan paboma ooyuarouwuxcs Mpblta Kak COJM BBICIIMX KapOOHOBBIX KHCIOT M HX | 2,
IMPOU3BOAHBIX. IToHsiTHE O CHHTETHYECKHUX MOIOHIIUX CPEACTBAX.
2
Cooepirrcanue yueonozo mamepuana 5
YraeBonsl [onstne w xnaccuduranust yrineBogoB. MoHocaxapupl.. CTpoeHHE TIIOKO3bl Kak MHOTOATOMHOTO
aNbJEeTHIOCTINpTa. XUMHUECKHE CBOWCTBA IJIIOKO3bI, BuIbl OpokeHHs TIIOKO3bl (CIIUPTOBOE U
MOJIOYHOKHCJIOE). 3HAUCHHE TIIIOKO3bI M €€ NMPOU3BOAHBIX IJIs yenoBeka. HaxoxeHune Ditoko3bl B IPUPOAE. | 2
®pykT03a — CTPYKTYpHBII H30Mep TIIOK03bl. CTPOCHHUE U CBOMCTBA PPYKTO3HI.
Hucaxapunsl (Manbsro3a U caxaposa), UX COCTaB, CTpOeHHe, cBoicTBa. Peakuus ¢ rugpokcugom meau (1),
THAPOIIH3. 1
IMonucaxapunsl. Kpaxman. Cocras, cTpoeHue. XHUMHUECKUE CBOMCTBA: peakuus ¢ HOIOM, TUAPOIH3. | 2
[IpeBpamenne kpaxmana Uiy B opranusme. Imxoren. Lemmonosa. Cocras, cTpoeHue, CBOICTBA..
Tema 2.7 Codepircanue yuednozo mamepuana 6
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A3oTconepskamue Awmunbl. Krnaccubpukanms. M3omeprus W HOMEHKJIATypa aMHHOB. OCHOBHBIC CBOHCTBAa aMHUHOB.. | 2
OpraHnvyecKue Apomarnueckue amuHbl. AHMIMH. Ero crpoeHme. ®Pusnyeckne W XUMHUYECKHE CBOWCTBA IMEPBHUYHBIX
coeIuHeHus apoOMaTHYEeCKUX aMHHOB Ha MpHMEpe aHWINHA. JHAYCHNE aHWIMHA B OpraHndeckoM cuHTe3e. [IponsBoacTBo
KpacuTelieil, B3pbIBUATHIX BEIIECTB, JIEKAPCTBEHHBIX MPETIapaToB.
ITonsrre 06 amuHOKHUCIOTaX. L- AMUHOKHCTOTH. VX 3HaueHue B nmpupoae. Haspanme aMuHOKHCITOT. BHb
m3omepun. Ou3nuecKrue U XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT. 2
benkun — npupomaasie mommMepsl. CoctaB U crpoeHue 6enko CBoiicTBa OekoB. [IpeBpaimienne OSKoB B 2
opraHusMe. YCIeXH B U3yUeHUH U CHHTe3¢ OenkoB. XUMHUs U 310poBbe yenoBeka. Jlekapctsa. [Ipobiemsl,
CBsI3aHHBIC C IPUMEHEHUEM JIEKAPCTBEHHBIX MIPerapaToB
Tema 2.8 Cooepircanue yuednozo mamepuana 5
Cunres OCHOBHBIE METONBl CHHTE3a BBICOKOMOIIEKYISIPHBIX COCIUHEHHWA — PEaKIuH IONMMEpH3alud |
BBICOKOMOJIEKYJIAAP | monukoHaeHcanuu. [lnactmacchl n kayuyku. CHHTETHUECKHE BOJIOKHA; PO XUMHHM B CO3aHUM HOBBIX
HBIX BellleCTB MaTepUaJiOB, IMPAKTUYECKOE HWCIIONB30BaHUE ITOJIMMEPOB M BO3HHKHOBEHHE OJKOJIOTHYECKOH MpoOIeMbl | 3
BTOPUYHOM ITepepaboTKH MOJIMMEPHBIX IPOIYKTOB. bymyiee moimmMepHpIX MaTepralioB.
Jlabopamopnasa padoma 4 «Pacno3naeanue naiacmmacc U CUHMEMUYECKUX 60J10KOH).
2
Camocmoamenvhnasn padoma odyuarowuxcs .
.CocraBnenue kpoccBopaa Ha TeMy «OpraHnyeckre BEIIeCTBay. 2
Kontpoasnas 2
pabora
Bcezo: 50
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2.3 TemMaTu4ecKuii IJIaH U coJIepKaHUE Y4eOHOW TUCIMIUIUHBI «brosorum»

HaumenoBanue Copepxanue y4eOHOTO MaTepuasa, JiabopaTOpHble U NpaKTUYECKue paloThl, O6beM YpoBeHb
pa3IeNioB U TEM CaMoCTOsITeNIbHAsl pa0oTa 00YyJarIINXCs, KypcoBasi paboT (IPOEKT) 4acoB YCBOCHHUS
Pasnen 1. Yuenue o Kjierke 8
Tema 1.1. Kpatkue Coaeprxanue yueOHOIro MaTepuasa 1
cBeeHus u3 ucropuu | Kietka — djaemMeHTapHas JKMBasg CUCTeMa W OCHOBHAs  CTPYKTYPHO- 1
M3YyYCHUS KJICTKH. | (YHKIMOHANbHAs €IMHHUIA BCEX XKUBBIX OpraHu3MoB. KpaTkas ucTopus M3ydeHUs
Hurtonmorus — Hayka o | kieTku OCHOBHBIE IOJIOKEHUS KJIETOYHON TEOPHH.
KJIETKE Camocmosamenvras paboma 06y4aroumuxcsi . 1
«Kpatkue cBeaeHHs M3 HCTOpUM M3y4YeHHs KIeTKW», «LluTomormss — Hayka o 3
KIICTKEY.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia
Xumuueckuit  coctaB | OCOOEHHOCTH CTPOCHUS U KUZHEACATENbHOCTH KIETOK MPOKAPHOT, SYKAPHOT. 2 1
KJIeTKU. Boja u apyrue | XuMH4Yeckuil cOCTaB KJIETKU. Boaa u Ipyrue HeopraHu4ecKue BeIecTBa.
HEOpraHUYEeCKue
BEIIEeCTBA.
Tema Coaepxxanue yuyeOHOTr0 MaTepuasia
1.3.Oprannueckue Oprannueckue BemecTBa KieTku. CTpoeHHE yIIIEBOJAOB W JIMIIMJIOB. 2 1
BEIIECTBA KJIEeTKH. | VIX poib B )KU3HEAEATEIbHOCTH KIIETKH.
VYTaeBosl, TUIHUIBI Camocmosmenvras paboma y4aujuxcs
«Ponb yrineBosoB 1 KHPOB B KU3HEEATCITLHOCTH KICTKH. 1 3
Conep:xxanue yueOHOro MaTepuaJia
1.4Tema. Crpoenue u GyHKIUA MOJIEKYJd O€JIKOB, HYKJIEMHOBBIX KHCIOT, ATO. 1 1
Oprannveckue CXOJCTBO XHMMHYECKOTO COCTaBa — JIOKa3aTEeJIbCTBO POJACTBA KJIETOK pa3HbIX
BelIeCTBa KJIETKH: | OpPraHU3MOB.
Oenku u Camocmosmenvuas paboma 06y4aouuxcsi: 2
HYKJICHHOBBIC «Ctpoenue, QyHKINHU U poJib OENIKOB B KJleTKe», «HyKIenHOBbIE KUCIOTHD, 3
KHCJIOTBHI, «CX0/CTBO XMMHUYECKOTO COCTaBa KJIETOK Pa3HbIX OPraHU3MOB KakK J0Ka3aTeIbCTBO

HUX poaCTBa»
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1.5Tema. Ctpoenue

Conep:xanue yueOHOTro MaTepuaJia

CICTKIL O6en CrtpoeHue KJIETKH, OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH. Bupycsl, 2
npodunaktuka CIIM/]a. OOMeH BemecTB 1 SHEPTUU B KIIETKE
BEUIECTB U HJHEPTrUU B
CICTKE Camocmosmenvuas paboma o6yyarowuxcs:
cocraBieHue pedeparon no remMam: «Bupycei», «lIpodunakruxa CIINday.
Pa3mHokeHNe U HHIMBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB 3
Paznea 2
Tema 2.1. lenenue Coaep:xxanue yueOHOro MaTepuaJia
KIIETKH MuTo3. | KusHeHHbI 1uKia kieTku. CocTaB U CTPOCHHE XPOMOCOM. JTambl MHUTO3a U 2
Tema 2.2 Meiio3. | Melo3a.
®opMbl  pasMHOKEHHs | [ aluTOMIHBIN U TUIIIONIHBINA HAOOP XPOMOCOM 1
OpPTaHH3MOB.
Paznen 3 OCHOBBI T€HETHKH U CeJIEKIINHA 13
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.1. IIpenmer, | OnpeneneHne TrEHETUKH; OCHOBHBIE TIOHSATHS TEHETHUKU. T[EpMUHONOTUS H
3aJjaydi U MeTOoHbl | cuMBOJUKa. OCOOEHHOCTH METOJI0B U3yUEHHS T€HETHKU 1
TEHETUKH.
HacnencteHHOCTS. Camocmosmenvuas paboma o0y4aowuxcs:
N3MeHunBOCTS. «BpenHoe BIMsIHIE HUKOTHHA U aJIKOTOJISl HA OHTOT'€HE3 YEJIOBEKa.
MyTareHHble CBOMCTBA BPEIHBIX BEIIECTB, HAKAIUIMBAIOIIUXCS B aTMocdepe.
Tema3.2 Coaepxxanue ydyeOHOIro MaTepuasa
Monorubpuasoe MoHorubpuaHoe CKpelMBaHue U ero 3aKkoHoMepHocTH.!.2 3akoHbl I'. Mennens. 2 1
ckpemyBaHue, | 3akoH | PemeHue 3agay Ha MOHOTMOPUHOE CKpEIIMBaHUE
I. Meunnens u
XpPOMOCOMHasi  Teopus
HaCJIEICTBEHHOCTHU
Tema 3.3. uruGpun- Copaepxxanue yueOHOro MaTepuasa
HOE ckpenuBanue. | ['eHeTHYecKass TEPMUHOJIOTHS U CUMBOJMKA. JIurnbpua-noe ckpemmBanue Il 3akon 3 L

3akoH HC3aBHUCHUMOT'O
paciiCIyICHUA I'CHOB.

MCHI[GJBI; X0 pacUICIlICHUA IIpUu I[I/IFI/I6pI/I)1-H0€ CKpCIIMBAaHNU. CI.[CHJICHHOC
HacJI€JOBaHUC.
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Conep:xanue yueOHOTro MaTepuaJia
I'eneruka nosa; HacieI0BaHUE MPU3HAKOB CIICIUICHHBIX ¢ TToJioM. HacienctBeHHbie
Tema 3.4. Teneruka | Ooyie3HU YenoBeka .BrnusHue pa3IMYHBIX BEIIECTB HA HACIEACTBEHHOCTh YEIOBEKa 1
oJja. Hacnenosanue
CleruieHHoe ¢ mojioM. | Camocmosamenvnas paboma yuawuxcsa 1o COCTABICHUIO pedepaToB MO TemaM:
HacnencrBeHHbIe «HacnencrtBennsle OOJIE3HM, CLEIJICHHBIE C IIOJIOM Yy 4YeloBeka», «BpemHoe
00JIE3HMU. BJIMSIHME HUKOTHHA, aJIKOT0JIsl, HAPKOTUKOB y YEJIOBEKAa HA €r0 HACJIEICTBEHHOCThY, 2
«3HauYeHUE TEHETUKU B MEIUIIMHE U 3JPaBOOXPAHCHUN
Tema3.5.
Conep:xanue yueOHOro MaTepuaJia
MonudukanmonHas N
Ompenenenne MOAM(PUKAIMOHHON  W3MEHYMBOCTH IPUMEPBI; HOPMa PEaKIUH;
“3MeH4uBOCTh. Hopma o 1
Craructrueckue 3aKOHOMEPHOCTH MOJIU(DUKAITMOHHON U3MEHYUBOCTH
peaKIu.
Coaep:xanue yueOHOro MaTepuaJia
Temal.6 Knaccudukanus HaciaeICTBEHHBIX HM3MEHEHHU. OrmpenencHue W BUIBI MYTAIlHMA. 1
) Ilone3nrle u Bpenuble MyTanuu. Iloaumionnusa. 3arpsi3HEHUE HNPHUPOIHONH CpeIbI
Hacnencrsennas pel yran A p pHpoa peld
MyTareHamu | 3JJ0pOBbE€ YEIOBEKa.
U3MEHYUBOCTD.
Camocmoamensnasn padoma oOy4aromuxcs :
Myrauuu, HX BHUIBI, 5
«[IpuyuHbI ¥ 3HAYEHUE MyTaIUN, 2
MPUYMHBI U 3HAYEHUE. .
«3arpsi3HeHHE TPUPOJHOM cpeAbl MyTareHaMHM M HX BIMSHHE Ha 370pPOBbE
JeJI0BeKay.
Tema 3.7 Ilpenmer,
Coaep:xxanue yueOHOro MaTepuaJia
METOOBl W 3aJauu
ceneximy.  Vienne o 3amauu, mpeaMeT U MeTonbl cenekiuu. [lopona, copT ,mmtaMM. 3HaU€HUE TEHETHUKU 1
HeHTpax ) i cenekiuu. Ponb uckycctBeHHOro otoopa. Yuenne H. V. BaBunosa o neHnTpax
. OI/IEXO)KI[CHI/I}I MPOUCXOXKACHUS U MHOTO0Opa3usi KyJbTYPHBIX PacTeHUH. 3aKOH TOMOJOTHYECKHUX
P N PSAIOB B HACJIEICTBEHHON M3MEHYHBOCTH.
KYJIbTYPHBIX PaCTCHUM
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Tema 3.8. Cenekuus
pacTeHui,

Tema 3.9.
Cenexuusi >KHBOTHBIX.
OCOOCHHOCTH METOJIOB
CEeNEKIUU

Conep:xanue yueOHOro MaTepuaJa

OmnpeneneHne CeNeKINK; IEHTPBI TPOUCXOKIACHNUHN KYJIbTYPHBIX PACTCHUN; METOIBI
CEJIEKLIMM PAaCTEHU U )KUBOTHBIX: 0TOOp, THOpUIU3aLUs, UHAYLIMPOBAaHHBIN
MyTareHes, MOJHUILIONINS, IBJICHUE TeTePO3KCa; JOCTHIKESHHS U OCHOBHBIC
HaIpaBJICHUsI COBPEMEHHOW CEICKIUH; 3HAUCHHUE CEJICKITNH JIJISl PA3BUTHS C/X
MIPOU3BOJICTBA, MEAUIIMHCKOW, MEKPOOUOJIOTHYECKON U APYTHX OTpacien
IMPOMBIINIJIICHHOCTH.

Camocmosmenvnas paboma oOydaromuxcss 1o TemMaMm «CeneKknust pacTeHUi»
«Cenexius >KUBOTHBIX

Paznen 4 IBOJIIOLIHOHHOE YYeHH e
Temas. 1 Coaep:xxanue yueOHOro MaTepuaJia
XapakTepHcTHKA CymrHocTs MeTahU3nIecKoro MUPOBO33peHHs. 3HaueHue TpyaoB Jlunues [lepBoe
GUONIOTHH B JI0 sBomonnoHHoe yueHue JK. b. Jlamapka. [IpuuuHbl 1 IBHXKYIIME CHIIBI 3BOJIIOIIUN
JAPBUHOBCKHIA o Jlamapky. IIpeanoceuikyu BO3HUKHOBEHM yueHus Y. [lapBuna
IIEPUOL..

Tema5.2.9BoirO1IO

HHOE y4eHHne 4
JapBuHa.
Jloka3aTenbCcTBa
3BOJIOINH. Ponnb
HACJICACTBEHHOCTH |
H3MEHYHUBOCTH B
3BOJIIOIUHU

Conep:xxanue yueOHOro MaTepuaJia
OcHoBHuble nonoxeHus yuenus Y. lapsuna. [IpyuuHsl u ABMXKYIINME CHIIBI
3BOJIOIMH. PO HACIEICTBEHHOCTH ¥ U3MEHYMBOCTH B HBOJIOIMH. CpaBHUTEIBHO
aHATOMHUYECKHE, IMOPHOJIOTHUECKHE, MATIEOHTOJIOTHYECKue, Onoreorpaduyeckue
JI0Ka3aTeIbCTBA IBOIOIHH.

Camocmosmenvnasn paboma oby4aromuxcs 1no teme «Kpurepuu u cTpykTypa BUIa,

((I[OKaBaTeHBCTBa OBOJIIOITUI).

CaMocTrosTenbHas pa60Ta ydamuxcs: 3aroJIHCHUC Ta6HI/II_IBI ((I[OKaBaTCJIBCTBa
OBOJJIIOL UM
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Tema 5.3. Boprba 3a
cymecrBoBanue.  Ot-
00p OpraHu3MoB, €ro
BHU/IbI u POJIb B
HBOJIIOLIUU
OpPraHUYECKOTO MHPA.

Conep:xanue yueOHOTro MaTepuaJia
[Tpuumnasr 1 popmbl 60pHOEI 3a cymecTBoBaHue. MIckyccTBeHHBIN 0TOOD, €ro
MaTepHalibHasi OCHOBA M pe3yibTar. EcTecTBeHHBIN 0TOOD, BUABI (IBMKYILUN U
CTaOWJIM3UPYIOLIHI ), MaTepUaIbHas OCHOBA U Pe3yJbTar.

Tema 5.4. Bun u ero
kputepun. Ilomynsmus
KaK ¢dopma
CYIIECTBOBAHHUS BUJIA.

Conep:xanue yueOHOTro MaTepuaJia
Onpenenenue BUAa; KPUTEPUU BHUIAa U UX XapakTepuctuku. [lomynsuus kak ¢popma
CYILIECTBOBAHUS BUJIA

Temas.5s.
Maxkpo3BOIIOLIHS.
['maBHBIE HalpaBiIeHUs
HBOJTIOIUN

Conep:xxanue yueOHOTro MaTepHaJia
Omnpenenenre MakpodBOMIOLUU. [ TaBHBIE HAMpaBICHHS] OPraHUYECKOM 3BOJIONUU:
Ouoslornyeckuid mporpecc W Owonormdeckwid perpecc. Ilytm mocTmxeHus
OHMOJIOrMYecKoro mporpecca: apoMopdo3bl, UANOATANTALINN, AeTEHEPALIUH.

Paznea 6.

Hcropusi pa3BuTHs KU3HA HA 3eMiie

Tema6.1. JloHayuHble
MPEACTABICHUS o
BO3HUKHOBEHHUH KU3HU
Ha 3emiie. I'mnoresa A.

Conep:xxanue yueOHOTro MaTepHaJia
Honayunsie Teopuu o camosapoxaeHun xu3Hu. Oneitel @. Penu u JLIlacrepa,
3Hau€HUWEe UX JJ8 cTepuwin3auuud U nactepuszauud. CoBpeMEHHbIE TEOpUU
IIPOUCXOXKICHUA XKU3HU Ha 3emute. ['unoresa A. M. Onapuna.

. Omnapuna 0

MIPOUCXOXKACHUN

KU3HH Ha 3eMIIe.
Tema6.2.Kpatkas
UCTOPHS pa3BUTHUSA

OpPTraHUYECKOTO MHUpa.
PasButne  xkusHM Ha
3emiie .

Copepxxanue yueOHOro MaTepuasa
OO0mias xapakTepuCTHKa (PUIOTeHe3a pacTeHUW M >KMUBOTHBIX. Pa3BuTHE KU3HH Ha
3emiie 0 Me30305, B ME€3030€ U KaifHO30€.

Temab6.3.Jloka3arennbeT
Ba JKHUBOTHOT'O
MIPOUCXOXKICHUS

Conep:xanue yueOHOro MaTepuaJia
Teopusa Y. /lapBuHa 0 MIpOUCXOXKIEHUM YesoBeka. [JokasarenbcTBa
ITPOUCXOXACHHUSI YEJIOBEKA OT KUBOTHBIX. [10s10KEeHNE Yen0BEKa B COBPEMEHHOM
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yenoBeka. /J[Buxkyiine
CUJIBI aHTPOIIOT€HE3A. .

CUCTEME OpraHMYeCcKOoro Mupa AHTpororeHe3. buonornyeckue u coruanbHbIe
JBUKYIIME CUJIBI aHTPOIOreHe3a. PyTuMeHThl, aTaBU3MBI.

CamocmosmenvHasn paboma obyuarowuxcs: cocTaBiieHue pedepaTos 1o Teme
«["1aBHBIC HAMPABIICHUS SBOJIIOIIII

Tema6.4.1TpeqmectseH

Conep:xanue yueOHOro MaTepuaJia

-HUKH 4eJIOBEKA. OOmas XxapaKTepruCTUKA BUOB- IIPEIIICCTBEHHUKOB YenoBeka. OCHOBHBIC STAllbI 1
OCHOBHBIE 3TaIbI aHTPOIIOTeHe3a: IpEeBHEHININE, TPEBHUE U NIEPBHIC COBPEMEHHBIE JIFO/IH.
HBOJIIOLIUY YEJIOBEKA: YenoBeueckue pacel. Pacusm, ero CymHoCTh 1 HECOCTOSATEIBHOCTb.
YenoBeueckue pachl,
HUX IPOUCXOKICHUC U
eIMHCTBO
Pazaen 7 OcHOBBI 3K0/10THH 2
Tema 7.1. Ilpenmer u Coaepxxanue yyeOHOTro MaTepuasa
3a71a4M YKOJIOTHH. [Mpenmer u 3amaun sxonoruu. Cpensl OOUTaHUS OPTaHU3MOB, X PA3HOBHIHOCTH. 1
DKOJIOrH4ecKue @akTOpsI CpeNbl, UX XapakTepucTuka. Pecypcsl cpensl.
3aKOHBI U MPOOJIEMBI.
Tema 7.2 buocdepa. Conep:xxanue yueOHOTro MaTepHaJia
VYyenue B. N. | Tlonarue Ouocdepsl. Yuenue B. M. Bepnaackoro o Ouocdepe. Kpyrosopor 1
Bepnaackoro 0 | BewlecTB. DBoJOLUA Onochepsl U IpobdiieMa ee yCTOWYHUBOTO pa3BUTHS
ouoctepe. ['mobanbHBIC
AHTPONOTEHHBIE
U3MeHeHus B bnocdepe
36

Bcero
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2.4. XapaKkTepuCTHKA OCHOBHBIX BU/J0B Y4eOHOM 1eSITeJIbHOCTH CTYJ€HTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTY/€HTOB
(Ha ypoBHe y4eOHBbIX JeHCTBHIl)

BBeaenue

YMeHHs TOCTaHOBKH LIEJIEH IeATEIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOM ESTETbHOCTH JUIS
JOCTHKEHUS MIOCTaBJICHHBIX LEIEH, IPEIBUACHUS BO3MOKHBIX PE3Yy/IbTATOB ATUX ACUCTBUH,
OpraHu3aIli CAMOKOHTPOJISI M OLICHKH MTOJyYeHHBIX pe3yNbTaToB. PazBuTre criocoOHOCTH
SCHO U TOYHO M3JIaraTh CBOM MBICIIH, JJOTMYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECEITHUKOB, IIPU3HABAsI IPABO JIPYrOro
4yeJ0BeKa Ha HHOoe MHeHMe. [IpousBeneHre naMepeHus GU3NUecKuxX BEJIMUUH U OLIEHKa
TPAHMIIBI IOIPEIIHOCTEN U3MepeHuid. [IpencraBienre rpaHuipl IONPEIIHOCTEN U3MEPEHHN
IPY IOCTPOSHUHU TpapUKOB. Y MEHUE BHICKA3bIBATh TMIIOTE3bI ISl 0OBACHEHUS
HaOJII0/JaeMBbIX SIBJICHUM. Y MEHHE MpeAaratb MOJIEIH SIBICHUN. YKa3aHue TPaHuL]
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. V37105Ke€H1E OCHOBHBIX MOJIOKEHUH COBPEMEHHOM
Hay4yHOW KapTuHbI Mupa. [IpuBeneHrne npuMepoB BIHUSAHUS OTKPBITUI B (PU3UKE HA POTpecc
B TEXHHUKE U TEXHOJIOTMH ITpou3BoAcTBa. Mcnonbs3zoBanue MHTepHETA U1 TOMCKA
uHpOpMaLUH.

1. Mexanuka

Kunemamuxa

[IpencraBieHre MEXaHUYECKOTO IBHKEHUS TeJla yPaBHEHUSIMHU 3aBUCUMOCTH KOOPJIMHAT U
IIPOEKIIMEN CKOPOCTH OT BpeMeHH. IIpencTaBieHne MEXaHMUECKOro IBUKEHUS TeNa
rpadukamMu 3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BpeMeHu. OnpeaeneHue
KOOPJMHAT MPOHAEHHOT0 YTH, CKOPOCTU M YCKOPEHHMS TeJla Mo TpaguKaM 3aBUCUMOCTH
KOOpJIMHAT U IPOEKLUN CKOPOCTH OT BpeMeHu. OnpesienieHne KOOpAUHAT IPONHEHHOTO
IIyTU, CKOPOCTH U YCKOPEHUS TeJla TI0 YPAaBHEHUSAM 3aBUCHUMOCTH KOOPJIMUHAT U MIPOEKIMH
CKOPOCTH OT BpeMeHHU. [IpoBeieHre cpaBHUTENIBHOTO aHAIM3a PAaBHOMEPHOTO U
PaBHOIIEPEMEHHOIO JBMKCHUN. YKa3aHHE UCIIOJIb30BaHUs IIOCTYNATEIbHOTO U
BpalllaTeIbHOIO ABMKEHUH B TexHUKe. [IpnoOpereHue onbiTa paboThl B IpymIie ¢
BBITOJIHEHUEM PA3JIMYHBIX COLMANIBHBIX pojiei. PazpaboTka BO3MOXKHON CHCTEMBI 1EHCTBHIMA
Y KOHCTPYKIUH JIJIs1 SKCIIEPUMEHTAILHOTO OIPeIeIeHHs] KHHEMATUYECKUX BEJTUYHH.
[IpencraBiaenrne HHPOPMALIMHU O BUIaX JIBH)KEHUS B BUJIE TaOJIUIIBL.

3akonvl mexanuxu
Hvromona

Obwvscherue aeMOHCI’I’lpaL;MOHHblx IKCnepumeHmoe, nodmeepofcdaiou;ux 3A4KOH UHepyuu.
Hsmepeﬁue Maccovl meid. H3M€p€Hu€ cunbl 83aumooelicmesus mei. Boluucienue 3navenus
CUJI NO U36ECNTIHbIM 3HAYEHUAM MACC 63611/{/!/10()612()11’16)/}01/{41/[)(7 men u ux ycxopeﬂuﬁ.
Boiuucnenue 3nauenus yCKOpeHMZZ meJjl no U36€CMHbIM 3HAYEHUAM deﬁcmeymmux CUJjl U macc
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men. Cpagnenue cuivl Oelicmsusi u npomusooeticmeust. Ilpumenenue 3aKo0Ha 8CeMUPHO2O
Ms20MeHUsl NPU PaAcyemax Cull u yckopenui zaumooeticmayiowux men. Cpasnenue
YycKopeHrus 600001020 nadenus na nianemax Conneunou cucmemvl. BvlOenenue 6 mexcme
VUeOHUKA OCHOBHLIX KAMe20pull HayYHOU UHGOpMayulL.

3akxonwl COXpAHeHUus
6 MexaHuke

IIpuMeHeHne 3aK0Ha COXPaHEHUsT UMITYJIbCA JUUIS BBIYMCIICHUS] U3BMEHEHHUI CKOPOCTEH Tell
IpU UX B3auMmojeicTBusax. MizmMepenue paboTsl CUI U M3MEHEHUE KHHETUYECKON SHEPruu
Tena. Berarcnenne paboThl CHIT M UI3MEHEHHS] KHHETHYECKOM SHeprun Tena. Berancnenue
[OTEHLUAJIbHON YHEPIUH TN B IPABUTALIMOHHOM IToJie. OnpezeneHne NoTeHUalIbHON
SHEPrUHU YIpPYyro Ae(HOpMHPOBAHHOIO TeJIa 110 U3BECTHOM Ae(OpMaLuH U KECTKOCTH Tela.
ITpuMeHeHne 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH IIPU pacueTax pe3ysIbTaToB
B3aUMOJICVCTBUH TEJ IPAaBUTALMOHHBIMY CHJIAMH U CHUJIAMU YIIPYTOCTH. Y Ka3aHUE I'PaHHUIL
IPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHUe Y4eOHBIX TUCLUIUIMH, IPH U3YYEHUU
KOTOPBIX MCHOJIBb3YIOTCS 3aKOHBI COXPAHEHHUS.

2. OCHOBBI MOJIEKYJISIDHOMH (PM3MKHM U TEPMOAUHAMHUKH

OcHo8bL MONEKYIAPHOU

KUHEemu4ecKkou meopuu.

Hoeanvuoiui 2a3

BrimonHeHue sKCrepuMeHTOB, CITyKaIuX Ui 000CHOBAHUS MOJIEKYIISIPHO-KHHETHIECKOM
teopuu (MKT). Pemienue 3anau ¢ npuMeHeHHEM OCHOBHOTO YPaBHEHHSI MOJIEKYJISIPHO-
KHHETHYECKOU Teopuu razoB. Ompe/eeHne napaMeTpoB BEIIeCTBa B Ta3000pa3HOM
COCTOSTHUM Ha OCHOBAHUHU ypaBHEHUS COCTOSHUS HaeaibHoro ra3a. Onpenenenue
apaMeTpoOB BEHIECTBA B Ta3000pa3HOM COCTOSHHH U TIPOUCXOISIIUX TPOIIECCOB IO
rpaduxam 3aBucumoctu p (T), V (T), p (V). DkcniepumeHTaIbHOE HCCIEI0BAHUE
3aBucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bujae rpaukoB H30XOPHOTO,
n300apHOTO U U30TEPMHUUYECKOT0 MpolieccoB. Brruncienue cpeHeil KWHETHUECKOM SHeprun
TETUTOBOTO JIBFKEHHSI MOJIEKYJI TTI0 H3BECTHOM TeMIiepaType BemecTBa. Bricka3piBaHne
TUIOTE3 ISl 00bSICHEHUsI HAOMI0JaeMbIX SIBJICHUNA. Y Ka3aHHUe TPaHul] IPUMEHUMOCTH
MOJIENIN «MIeaAILHBIN ra3» 1 3akoHoB MKT.

OcHogvl
MepMOOUHAMUKU

N3mepenne koMuecTBa TEIJIOTHI B Ipolieccax Teronepenayn. Pacuer konuyecTa
TEIUI0ThI, HEOOXOUMOTO IS OCYIIECTBIIEHUS 3aJaHHOTO IIpoliecca C TeIionepeiadei.
Pacuer usmeHeHus BHyTpeHHEH dHEpTUU Tel, paboThl U MePEAAaHHOTO KOJIHMYECTBA TETLIOTHI
C UCIIOJIb30BaHUEM TIEPBOTO 3aKOHA TepMOANHAMUKH. PacueT paboThl, COBEPIIICHHOM ra3oM,
1o rpauKy 3aBHCUMOCTH

p (V). Beruucnenue paboTsl raza, COBEPIICHHON MTPU U3MEHEHUH COCTOSHUS TT0 3aMKHYTOMY
nukiy. Beraucnenne KI1J[ mpu coBepiieHuu ra3oM paboThHI B IPOIleccax U3MEHEHUs
COCTOSIHHS TI0 3aMKHYTOMY IUKITY. OOBsICHEHNE TPUHITUTIOB ICHUCTBUS TEIUIOBBIX MAIIIHH.
JlemoHcTpanust poiiu GU3KMKH B CO3JaHUH U COBEPIICHCTBOBAHUHM TEIUIOBBIX JBUTATEICH.
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N310KeHne CYyTH SKOJIOTUYECKUX MPOo0IIeM, 00YCIOBIEHHBIX Pa00TOM TEITOBBIX
JIBUTaTeNIed U MPEUI0KEHUE MTyTH UX PELIeHUs. YKa3aHue TPpaHULl IPUMEHUMOCTH 3aKOHOB
TCPMOAUHAMUKHU. YMeHune Bectu Aualior, BbICTyIIMBATb MHCHUC OIIIIOHCHTA, yH4aCTBOBAThH B
JMCKYCCHH, OTKPBITO BBIPAXKaTh U OTCTauBaTh CBOIO TOUKY 3pEHUsA. YKa3aHUE y4eOHBIX
JUCLUTUIMH, TIPH U3YYE€HUH KOTOPBIX UCIIONB3YIOT YueOHbIi MaTepual «OCHOBBI
TEPMOJIUHAMUKIY.

Ceoticmea napos,
JHcuoKocmett, meepowvlx
mein

H3mepeHue BIaxxHOCTH BO3AyXa. Pacder konudecTBa TEIUIOThI, HEOOXOAMMOTO ISt

OCYIICCTBJIICHUS ITPOLECCA IIEPEXO0Ja BEHIECCTBA U3 OJHOI'O arp€raTHOro COCTOAHUA B APYTO€.

OKCepUMEHTAJILHOE HCCIIEI0BAaHUE TEIIOBBIX CBOWCTB BellecTBa. [IpuBeaenne npumepon
KaIllWJIISIPHBIX SIBJIEHUH B OBITY, IPpUpOJIE, TeXHUKE. ccaenoBanne MeXaHMUECKUX CBOMCTB
TBepbIX Tel. [IpuMeHeHne GU3nIecKux MOHATHN U 3aKOHOB B y4eOHOM MaTepuale
npodeccuoHaabHOro xapakrepa. Mcnons3oBanue MHTepHeTa /i noucka MHGOpMaLUu O
pa3paboTKax ¥ NPUMEHEHMSIX COBPEMEHHBIX TBEP/BbIX M aMOP(PHBIX MATEPHAJIOB

3. DJIeKTPOAMHAMHUKA

dnekmpocmamuxa

Brluncnenue cuit B3anMOJEHCTBHSL TOYEUHBIX JJIEKTPUYECKUX 3apsA10B. Beruncienue
HaANPSDKEHHOCTH AIEKTPUYECKOTO OISl OAHOIO M HECKOJIBKMX TOYEUHBIX NIEKTPUUECKUX
3aps110B. BeluncieHre noTeHnuana NEKTPUIECKOro Mol OHOIO U HECKOJIBKUX TOYEUHBIX
JNEKTPUYECKUX 3apA10B. M3mMepeHue pasHOCTH OTeHIMaNIoB. M3Mepenne sHepruu
HIIEKTPUYECKOTO IOJIA 3apsHKEHHOTO KOHICHCATOpa. BeIuncIeHrE SHEPTUHU SIIEKTPUIECKOTO
TI0JIS 3apsKEHHOI0 KOHAECHCATOopa.

Pa3paboTtka nnaHa 1 BO3MOKHOM CXEMBI JIEHCTBUI 3KCIIEPUMEHTAIBHOIO OIIpeIETICHUS
JJIEKTPOEMKOCTH KOHAECHCATOPA U IUAJIEKTPUYECKON IIPOHUIIAEMOCTH BEIECTBA.
[IpoBeeHNE CPaBHUTENBHOIO aHAJIN3A TPABUTALIMOHHOTO U HJIEKTPOCTATUYECKOTO MOJIEH.

Tlocmosnnvit mox

N3mepenne MOIHOCTH 3iekTpuueckoro Toka. Msmepenne 3/1C u BHyTpeHHETO
COTIPOTHUBIICHUS UCTOYHUKA TOKA. BBITIOIHEHNE pacyeTOB CHIIBI TOKA M HANIPSDKEHUI Ha
y4acTKax dJEeKTPUUEcKuX 1eneil. OObsICHeHne Ha MpUMepe SIEKTPUUECKOH IeNH ¢ ABYyMS
ucrounrkamu Toka (3/1C), B kKakoM citydae HCTOYHUK JIEKTPUUYECKON dHEPTUU paboTaeT B
peXHUMe TeHepaTopa, a B KakoM — B peskuMe norpedurens. OnpeaeneHue TemMnepaTypsl
HUTH HaKaluBaHud. M3MepeHue 31eKTpUYecKoro 3apsiia aieKTpoHa. OobvscHeHue npupoobsl
INEKMPUYECKO20 MOKA 8 MeMANax, eKMpoaIumax, 2a3ax, 6aKyyme u noiynposoOHUKAX.
IIpumenenue snexmponuza 6 mexnuxe. llposedenue cpasHumenbHo20 aHanu3a

HecamocmosamenbHo20 U CAMOCMOAMENbHO20 2a306blX pa3pﬂ()06. CHsaTue BOHBTaMHepHOI\/’I
XAPAKTCPUCTHUKHU AUOAA. HpOBe)IeHI/Ie CPaBHHUTCIBHOI'O aHaJIM3a IMOJIYIIPOBOAHUKOBBIX
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JMOJI0B U TproAoB. Mcnons3oBanue HTepHeTa 1715 moucka HHGOpMAIMK O IEPCIEKTHBAX
pa3BUTHUA NOJYNPOBOJHUKOBOM TEXHUKHU. Y CTAHOBKA NPUYMHHO-CIIEICTBEHHBIX CBA3CH.

Macnummnvie senenus

N3Mepenne MHAYKUUH MarHUTHOTO MOJIsA. BelunciieHne cuil, JeMCTBYIOIMX HA IPOBOJIHUK C
TOKOM B MarHUTHOM TioJie. BeiunciieHue cui, A1eMCTBYIOMMX Ha JICKTPUUECKUH 3apsij,
JIBUKYILIHICS B MArHUTHOM TToJie. MccinenoBanue sIBIEHUM 3JIEKTPOMAarHUTHOM MHIYKIIUH,
CaMOMHAYKIMU. Berauciienne sHeprur MarHuTHOTO 1osis. OOBbSICHEHUE MPUHIIAIA ICHCTBUS
anekrpoapuratesss. OObsCHeHNE IPUHIIUIIA JICHCTBUS TeHepaTopa dJICKTPHUECKOTO TOKA U
3JIEKTPOU3MEPHUTENBHBIX TPUOOPOB. OOBICHEHNE MPUHIIMIIA ISHCTBHS Macc-crieKTporpada,
YCKOpUTENeH 3apsiKeHHBIX yacTuIl. OOBsICHEHHE PO MATHUTHOTO TOJIST 3eMJTH B )KH3HU
pacTeHuil, )KUBOTHBIX, YesioBeKa. [IpruBeieHne MpUMepoB MPAKTUUECKOTO MPUMEHEHUS
M3YYEHHBIX SIBJICHUI, 3aKOHOB, IPUOOPOB, YCTPOICTB. [IpoBeieHre CPAaBHUTEIBLHOTO
aHaJii3a CBOMCTB AJIEKTPOCTATUUECKOT0, MATHUTHOTO ¥ BUXPEBOTO AJIEKTPUUECKUX TTOJIEH.
OObsICHeHHE Ha TIPUMEPE MAarHUTHBIX SBJIICHUH, TOYeMy (U3UKY MOYKHO pacCMaTpUBaTh KaKk
METAIMCIUILIUHY.

4. KoJie0aHus ¥ BOJTHBI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH I1€PHO/Ia KOJICOAHNH MaTEMaTHYECKOI0 MasgTHUKA OT €ro
JUTMHBI, MacChl M aMIUTUTYIbI KojeOaHmii. MccnenoBanne 3aBUCUMOCTH ITepro/ia KojeOanui
rpy3a Ha Ipy>KHHE OT €ro MacChl U )KECTKOCTHU NMPYXHUHbI. Bbruncienue nepuoaa konedaHu
MaTeMaTUYECKOT0 MasiTHUKA 10 U3BECTHOMY 3HAaYEHUIO

ero JUIMHbL. Beruucnenue nepruosa konedanuii rpy3a Ha IpyKUHE 110 U3BECTHBIM 3HAYCHUSIM
€ro Macchl U JKECTKOCTH NMPY>KUHBI. BeipaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIU3UPOBATh,
nepepadaTbIBaTh U MPEABABIATh HHPOPMALIHIO B COOTBETCTBUH C IOCTaBIEHHBIMU
3anadami. [IpuBeneHre npuMepoB aBTOKOI€0aTENbHBIX MEXaHUUECKUX CHCTEM.
[TpoBenenue kiaccudukanuu KouedaHui

Ynpyeue eonnuvi

W3mepenue IMHBI 3BYKOBOM BOJIHBI IO pe3ysibTaTaM HaOIIOAeHUM UHTepdepeHInn
3BYKOBBIX BOJIH. HaOmroneHnue u o0ObsiCHeHUE ABICHUI HHTEpPEepeHIINN U U PAKIUN
MexaHuuyeckux BoJH. [IpencraBnenue obnacteil npuMeHeHUs yIbTpa3ByKa U NEPCIIEKTUBBI
€ro UCIOJIb30BaHMS B PA3IUYHBIX 00JIACTIX HAYKH, TEXHUKH, B MeUIMHE. M31105%KeHe CyTH
9KOJIOTMYECKUX MPOOJIeM, CBSI3aHHBIX C BO3/I€HCTBUEM 3BYKOBBIX BOJIH HAa OPIaHU3M
YEJIOBEKaA.

DnexmpomazHummule
Konebanus

HabGnronenue ocimmiorpaMM rapMOHUYECKHX KOJICOaHU CHITBI TOKA B 11enu. Mi3mepenne
ANEKTPOEMKOCTH KOHAEHcaTopa. M3MepeHnne nHIyKTUBHOCTh Katyiku. MccnenoBanue
SIBJICHHS DJIEKTPUUECKOTO PEe30HaHca B MOCeI0BaTeNbHOM 1ienu. [IpoBenenne anamorun
MEXY PU3NYECKUMU BEIMYUHAMU, XapaKTEPU3YIOITMMH MEXaHUYECKYIO U
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AIIEKTPOMArHUTHYIO KoJiebaTelIbHbIe CUCTEMBbI. PacueT 3HaYeHU CHITBI TOKA U HANPSHKEHUS
Ha 3JIEMEHTax LeNy epeMEeHHOro Toka. VccienoBanue npuHuuna JeicTeus
Tpancopmaropa. MccnenoBanue npuHIMIA ASHCTBHS TeHEPATOpa IEPEMEHHOTO TOKa.
Hcnonb3oBanue MHTepHeTa U1 IOMCKAa MHMOPMAIIUN O COBPEMEHHBIX crloco0ax nepeaadu
JIEKTPO3HEPTUH.

aﬂeKWIPOMaZHuWZHble
6OJIHbl

OcymecTBienue paguonepenadu u paguonpuema. Mecnenosanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenieoHa. Pa3BuTHE IEHHOCTHOTO
OTHOILEHMSI K U3y4aeMbIM Ha ypoKax (U3UKU 0ObEKTaM M OCBAUBAEMbIM BUAAM
nestenbHOCTH. OOBsICHEHNE MPUHIMITHAIBHOTO PA3INYHS IPUPOIBI YIPYTUX U
3JIEKTPOMArHUTHBIX BOJIH. M35105ke€HIE CYTH 3KOJIOIMYECKHX MPOOIeM, CBI3aHHbIX C
AJIEKTPOMAarHUTHBIMU KOJIe0aHUSAMU U BoJHAMU. OObsICHEHHE POJIU 3JIEKTPOMArHUTHBIX
BOJIH B COBPEMEHHBIX UCCIIEJOBaHUAX BeeneHHol.

5. OnTuka

Ilpupooa ceema

[IpuMeHeHre Ha TpaKTHUKE 3aKOHOB OTPAKEHHUSI U MIPEJIOMIICHHUS CBETA IPU PEILICHUH 3a7a4.
OrpezesieHne CIeKTPAIbHBIX TPAHUI] YYBCTBUTEIILHOCTH Y€JI0BEUECKOTO I1a3a. Y MEHHE
CTPOUTH U300paKEeHUs IPEIMETOB, JaBacMble JIMH3aMH. PacyeT paccTosHUS OT JIMH3BI 10
n300paxkeHus npeaMera. PacueT ontuuecko cuisl TuH3bL. M3Mepenne pokycHoro
paccTostHuUs JIMH3bI. VcnplTaHne MOJienel MUKPOCKONA M TeJIECKOIA.

Boanoeswie ceoticmea
ceema

Habmonenue siBneHust UHTEpQEpEeHLINN JIEKTPOMAarHUTHBIX BojH. Habmonenne siBneHus
JU(PaKLIUKU 3JeKTPOMAarHUTHBIX BOJIH. HaOmroieHue sBineHus Moasipu3atuu
ANIEKTPOMATrHUTHBIX BOJIH. M3MepeHne JUIMHbI CBETOBOM BOJIHBI ITO  pe3yJbTaTaM
HaOmroieHus siBieHus uaTepdepentuu. HabmoaeHue siBineHus 1upakiuy cBera.
Habmronenune siBiaeHus noisipusalnuy u aucrepcuu ceera. [louck pa3nuuunii 1 cxoncTaa
MEXTy AM(PPaKIIMOHHBIM M JUCTIEPCUOHHBIM clieKTpaMu. [IpuBeneHre npuMepoB MOsBICHUS
B IIPUPOJIE U UCIIOIb30BaHUS B TEXHUKE SIBJICHUI HHTEpPepeHnn, TudpaKium,
NOJISIpU3aLUU U AUcniepcuH cBera. [lepeynciienre MeTo10B NTO3HAHUS, KOTOPbIE
VICIIOJI30BAHBI [IPY N3yYEHUN YKA3aHHBIX SIBJICHUN

6. Ocnoeubl cneuuanbnoﬁ meopuu omHocumelibHocmu

Ocnoevl cneyuanvHolu
meopuu
OMHOCUMENbHOCTU

Obvscuenue 3Hauumocmu onvima Maiikenvcona-Mopau. Dopmynuposanue nocmyniamos.
Obvacuenue s¢pgpexma 3ameonenus epemenu. Pacuem snepeuu nokos, umnynvca, sHepeuu
€60000H01 yacmuywl. Bolpabomka Ha8bIKO8 60CHPUHUMAMb, AHATUIUPOBANTD,
nepepabamuléams u npeovAIAMs UHGOPMAYUIO 8 COOMBEMCMEUU C NOCMABIEHHIMU
3a0ayamu.

7. Dnemenmul K6AHMOGOU PU3UKU
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Keanmosas onmuka

Habmooams pomosnexmpuyeckuii s¢pgpexm. Obwvsicuamo 3axonvl Cmonemosa u oasnenue
c8ema Ha OCHO8e K8AHMOBHIX npedcmagieHuti. PacdeT MakCUMaIbHON KMHETUYECKOM

SHEPTUU IIEKTPOHOB IpHU PoTo3IeKTpruueckoM 3 dekre. OnpeneneHue padboThl BEIX0AA
3JIEKTPOHA 10 IpaUKy 3aBHCHUMOCTU MAKCHUMalIbHON KMHETUYECKOM SHEprun
(OTO3EKTPOHOB OT YACTOTHI CBeTa. MI3MepeHue paboThl BEIX01a SJICKTPOHA.
[Tepeuncnenne npubOPOB YCTAHOBKHU, B KOTOPBIX IPUMEHsETCS 0€3 HHEPLIMOHHOCTb
dororddexra.

OO0BsicCHEHHE KOPITYCKYJISIPHO-BOJHOBOT'O Jlyajn3Ma cBOMCTB (poToHOB. OOBsICHEHNE pPOIU
KBAaHTOBOH ONTHKH B Pa3BUTHU COBPEMEHHOU (DU3UKH.

Duszuka amoma

Habmroienue nuHeivaTbix crekTpoB. PacyeT 4acTOThI U AJIMHBI BOJTHBI UCITYCKaeMOTO CBETa
IIpU [IEPEXO0/I€ ATOMA BOAOPO/IA U3 OJTHOTO CTAllMOHAPHOT'O COCTOSIHUS B IPYTO€.
Buviuucnenue onumnwsl 601Hb1 0e bpoilis uacmuysl ¢ U36eCMHbIM 3HAYEHUEeM UMNYIbCA.
OO0BbsicHeHHE TPOUCXOXKACHHS JIMHEWMUATOTO CIIEKTPa aTOMa BOJIOPOJIa U PA3THUIM
JMHENYaThIX CIEKTPOB Pa3IMYHBIX ra3oB. MccnenoBanue JMHEHUaTOro CrieKTpa.
WccnenoBanue npuHiumna padoThl JJIOMUHECHIEHTHOM Jamibl. HaGmonenue u o0bsicHeHne
MpUHIINIA AecTBUs Na3epa. [IpuBeneHrne npuMepoB HCIONb30BaHMS Jla3epa B COBPEMEHHON
Hayke u TexHuke. Mcnonbp3zoBanue MHTepHeTa A1 nmoncka MHPOpMaluu O NEPCIeKTUBaX
IPUMEHEHHUS Ja3epa.

Duzuka amomnozo a0pa

Hab6monenue TpexoB anbha-gacTuil B kamepe Bunibcona. PeructpupoBanue siepHbIx
M3JIyYEHHUM C IOMOIIBIO cueTyrka [ eirepa. Pacuer sHepruum cBsi3u aTOMHBIX sIIED.
Omnpenenenue 3apsa 1 MacCOBOIO YKMCI/Ia aTOMHOTO $1/1pa, BOSHUKAIOLIETO B pe3yibTaTe
paZMoaKTUBHOTO pacrnaja. Berancnenue sHepruu, 0CBOO0KAAIOIIEHCS TIPU PAIMOaKTUBHOM
pacniage. Onpenenenre MpoIyKTOB SAEPHOM peakinu. Beruncnenue sHepruu,
0CBOOOKIAOIICHCS MPH SIIEPHBIX peakiuusx. [loHnMaHue NMpeuMyIiecTB U HEJOCTaTKOB
HCITIOIB30BaHMI aTOMHOM OHEPTUU U NOHU3HUPYIOIIUX I/I3J'[}"~I€HI/II>1 B IPOMBIIIJICHHOCTH,
MeaunuHe. M3nosxkeHue cyTH 9KOJOTHYECKUX MPOOJIeM, CBA3aHHBIX ¢ OMOJIOTHYECKUM
JefiCTBUEM paJiMOaKTUBHBIX U3NydyeHul. [IpoBeeHre kiaccupuKanuuy JeMeHTapHbIX
YaCTHUIl IO UX (PU3NIECKUM XapaKTepUCTUKaM (Macce, 3apsiay, BpeMEeHH KU3HU, CIIMHY U T.
1.). [TonnManme eHHOCTEN HayIHOTO MMO3HAHUS MUPa HE BOOOIIIE /IS YeJIOBEYECTBA B
IEJIOM, a JUTS K&KJI0TO 00YyJaroIierocst TMYHO, IICHHOCTEH OBJaIeHUs METOIOM Hay4HOTO
IMMO3HaHMWA 01 JOCTHIKCHHUSA YCIIEXA B JII000M BHUJC HpaKTH‘IeCKOﬁ JCATCIIBHOCTH.

2.4. XapaKTepHCTmca OCHOBHBIX BH/10B yqeﬁnoﬁ JAEeATCJIbHOCTH oﬁyqamumxcsl
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Coaepxanune o0y4eHust

XapakTepucTHKA OCHOBHBIX BUJOB JeSITEILHOCTH 00YYAKOIIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBHii)

Baxnenme XuMU4eCKUe NOHATUS

‘YMeHue 1aBaTh onpeeTieHre U ONEPUPOBATh CIEAYIONIMMA XUMUYECKUMU TOHSATHSIMHE: BEIIECTBO,
XUMUYECKHM IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHBIC aTOMHAs U MOJICKYJIsIpHAs MacChl, HOH,
aJUTOTPOTINS, M30TOIIBI, XUMHUIECKAs CBSA3b, JIEKTPOOTPHIIATENb HOCTh, BAJIGHTHOCTD, CTETIEHb
OKHCJICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM Tra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHO- TO U HEMOJIEKYJSPHOTO CTPOCHMSI, PACTBOPHI, IEKTPOIUT U HEIICKTPOJIHT,
JMEKTPOIUTHUECKAS] TUCCOIUAIUS, OKUCIUTENh U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE,
TETUIOBOM 3 (EeKT peaKnn, CKOPOCTh XUMUIECKOHN peakiini, KaTain3, XUMHIECKOe PaBHO- BECHE,
YIJIEPOAHBIN cKeneT, GYHKIMOHAIbHAS TPYIINa, H30MEpHsl, TOMOJIOTH

OCHOBHBIE 3aKOHBI XUMUHU

®opMynupoBaHUE 3aKOHOB COXPaHEHHs MAacChl BEIIECTB U NIOCTOSIHCTBA COCTaBa BEILIECTB.
YcTaHOBKa MPUYMHHO-CIENCTBEHHON CBS3U MEXY COAEPkKAHNEM ITHX 3aKOHOB M HAIICAHHEM
XUMHYECKUX (QOPMYIT M YPaBHEHUH. YCTAaHOBKA YBOJIOIMOHHON CYIITHOCTH MEH/IEIEEBCKOH U
COBpeMeHHOM (hopMYITUPOBOK Nepruoauyieckoro 3akona JI. M. Menneneera. O0bsicHeHHE
(pU3NYECKOTO CMBICIIA CHMBOJIMKH TIEPHOIMUYECKOM TaOIHIIBI XUMUYECKUX deMeHToB J1. 1.
MenneneeBa (HOMEPOB 3JI€MEHTa, IEPUOAA, IPYIIIEI) U YCTAHOBKA IPUYUHHO-CIIECTBEHHOMN CBSA3U
MEXIYy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOWCTB JIEMEHTOB U 00pa30BaHHBIX
MMM BEIIECTB B IEPUOJAX U TPyMNIax. XapakTepPUCTHKA JIEMEHTOB MaJbIX U OOJBLINX MEPHOIOB IO
ux nonoxenuto B Ilepuognueckoit cucreme . . Menneneena

OcHOBHBIE TCOpHUHU XUMHHU

YcTaHOBKa 3aBUCHMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT CTPOCHHUS aTOMOB 00Pa3yIOIINX MX
XHMHYECKHUX JIEMEHTOB. XapaKTepUCTUKA BaKHEUIIINX TUIIOB XUMUUECKUX CBSI3EN U
OTHOCHUTEJILHOCTH 3TOM THHOJIOTHH. OObsICHEHUE 3aBUCHUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMSI KPUCTANIMYECKUX pelieToK. DOpMyIupOBKa OCHOBHBIX MOJMKEHUN TEOpUU
AIIEKTPOJIUTUYECKOHN TUCCOIUAIINN U XapAKTEPUCTUKA B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COeAUHEHUI. DOPMYIUPOBKA OCHOBHBIX ITOJIOKEHUHA TEOPUH XUMHUYECKOIO
CTPOCHMSI OPTraHMYECKUX COEIMHEHUI U XapaKTEPUCTUKA B CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHUI

Baxwueiiiue BeliecTsa U Marepuabl

. XapaKTepuCTHKa COCTaBa, CTPOSHHSI, CBOMCTB, MOITYUYECHUS U MPUMEHEHNS BaXKHEUIITNX METAJIIIOB
(IA u 11 A rpymnm, anroMUHHMS, JKeJie3a, a B €CTECTBCHHO-HAYYHOM IPOQHIIe U HEKOTOPHIX d-
3JIEMEHTOB) U UX COEAMHEHUH. XapaKTepUCTHKA COCTaBa, CTPOEHUsI, CBOHCTB, OITyUYEHHUS U
npumenenus BaxuHenmux Hemerawos (VI A, VIIA, VIA rpynm, a Takxke azora u pocdopa,
yIiiepona ¥ KpeMHUs, BOIOPO/Ia) M MX COSMUHEHNN. XapaKTepPUCTUKA COCTaBa, CTPOCHHUS, CBOICTB,
MOJTY4EHHs! ¥ IPUMEHEHHsI BAXKHEHIINX KIacCOB YITIEBOIOPOAOB (aJIKAaHOB, IUKJIOAKAHOB, aJIKCHOB,
AJIKMHOB, aPEHOB) M MX HanOoJee 3HaYMMBIX B HAPOJHOXO03IHCTBEHHOM IIJIaHE TPEICTaBUTENCH.
AHaJjornyHas XapakTepuCcTHKa BKHEHUIINX MPEACTaBUTENEH APYTHX KIACCOB OPTaHUIECKUX
COGJIMHEHUIA: METaHOJIa U 9TaHOJIA, CIIOKHBIX A(HUPOB, )KUPOB, MBLI, aJTbJIETHI0B ((HOPMAIBLIETHUIIOB U
aleTasbleruaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTBI, U1l €CTECTBEHHO-
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HAyYHOTO MPOMUIIS MPECTABUTEIICH APYTUX KIACCOB KUCIIOT), MOHOCAXapHI0B (TITFOKO3HI),
JIcaxapuIoB (caxapossl), MOMFcaxapuaoB (Kpaxmalia v IeJUTI0N036]), aHMIIHHA, aMHHOKHCIIOT,
0EJIKOB, UICKYCCTBEHHBIX M CHHTETUYCCKUX BOJIOKOH, KAYYYKOB, TJIACTMACC

XHUMHAYECKUH SI3BIK U CUMBOJIMKA

HcnonpzoBanue B yueOHOW U PO ECCHOHATBLHOMN NEeSITENbHOCTH XUMHUUECKUX TEPMUHOB U
CcUMBOIMKHN. Ha3BaHMe N3ydeHHBIX BEMIECTB 110 TPUBHAIBHON WM MEKAYHApOIHON HOMEHKIIAType U
OTPaKEHNE COCTaBa 3TUX COCAMHEHHH C ITOMOIIBI0 XUMUIECKHX (popMyi. OTpaskeHne XUMHYECKUX
IIPOLIECCOB € MOMOLIBIO YPABHEHUM XUMUYECKUX PEaKLUi

XHUMHUYECKHUE peaknuun

OObsicHEeHNE CYHIHOCTH XUMHYECKUX TpoueccoB. Kiaccudukanusi XUMU4ecKUX peakiui mo
Pa3IMYHBIM MIPU3HAKAM: YHCITy U COCTaBy MPOAYKTOB U PEareHTOB, TEILIOBOMY S (heKTy,
HanpasJeHnto, (aze, HATMYHIO KaTaIn3aTopa, N3MEHEHHUIO CTETIEHEH OKHUCICHHS YIIEMEHTOB,
00pa3yroIIuX BEeIIECTBA. YCTAHOBKA ITPU3HAKOB OOIIETO U Pa3IMYHOTO B THITOJIOTHU PEaKIUH ISt
HEOPTaHWYECKOHN 1 Oprannmdeckoi xuMuu. Kitaccupurmranus BEemecTB U MPOIECCOB C TOUKH 3PEHUS
OKHCIIeHUsA-BOoccTaHOBIeHHU. COCTaBIeHHE yPaBHEHHUI PEaKIiii ¢ TOMOIIBI0 METO/Ia AIIEKTPOHHOTO
Oananca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECCKOM PEaKLUH U TIOJIOKECHUS! XUMHYECKOTO
paBHOBECHS OT Pa3IMYHBIX (HaKTOPOB

XUMUYECKUN IKCIEPUMEHT

BrlimomHeHIE XHMHYECKOTO SKCIIEPHIMEHTA B TIOJTHOM COOTBETCTBHH C TIPaBUIAMH O€301TaCHOCTH.
Habmronenue, pukcanus u onucanme pe3ylbTaToB MPOBEJSHHOTO IKCIIEPUMEHTA

Xumuueckast nHOpMaIHst

[TpoBeneHne caMOCTOSTENBHOTO IIOMCKa XUMUYECKOH HH(POPMALIUH € CIIONIH30BAaHHEM Pa3IHUHbBIX
WCTOYHHKOB (HAyYHO-TIOMYJSIPHBIX W3IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonp30BaHnEe KOMITBIOTEPHBIX TEXHOIOTHH AJ1s1 00pabOTKU U Iepefadyn XUMUUYECKON nHPOpMau
U ee TPEe/ICTaBICHHS B Pa3IMYHbBIX hopMax

PacueTsl mo xumudeckuM Gpopmyaam u
YpaBHEHUSIM

‘YcTaHoBKa 3aBUCUMOCTH MEXKOY Ka4yeCTBCHHOM U KOJIMYECTBCHHOM CTOpOHaMH XUMHNUYCCKUX
00BEKTOB U IIPOLICCCOB. Pemenne PACUCTHBIX 3a4a4 M0 XUMHUYCCKHUM Q)opMynaM 1 YPaBHCHUAM

[IpodunsHOE M MpodeccrnoHATEHO
3HAYMMOE COJCPIKaHNe

OO0OBbsicHEHNEe XMMHUYECKHX SBICHHUM, TPOUCXOASIINX B IPUPOAE, OBITY M Ha TIPOU3BOJICTBE.
Ormpenenenre BO3MOXKHOCTEH MPOTEKAHUS XUMHUYECCKUX MIPEBPAIICHUNA B PA3TUIHBIX YCIOBHUSIX.
Co0OuroneHue npaBuII SKOJIOTMYSCKU TPAaMOTHOTO TIOBEACHHUS B OKpY Karoliei cpene. OLeHKa BIUSHUS
XUMUYECKOT0 3arpsi3HEHUS OKPY>KalOIIEH Cpellbl Ha OPraHU3M YEJIOBEKa U JPYTHe KUBbIE
opraam3mbl. CoOITIOIeHre TTPaBUIT OE30I1aCHOTO OOPAIIEHHSI C TOPIOYHMU U TOKCHYHBIMA
BEIIECTBaMH, JIA0OPaTOpHBIM 000pynoBaHueM. [10roroBka pacTBOPOB 33JJaHHON KOHIICHTPAIUH B
OBITY W Ha MTPOM3BONCTBE. KpuTHdeckast olieHKa JOCTOBEPHOCTH XUMHUYECKONW HH(POPMAIIHH,
MOCTYNAIIIECH U3 pa3HBIX HCTOUHUKOB

2.4. XapaKkTepuCTHKA OCHOBHBIX BH/10B Y4eOHOMH 1eATEeJbHOCTH 00 Y40 IHX

Conepxanue o0yueHUs

XapakTepHucTUKa OCHOBHBIX BHJIOB J€ATEILHOCTH O0yUYaAIOLTUXCS
(Ha ypoBHE yU€OHBIX JEHCTBUI)

Bsenenue

O3HakoMJIEHHE C OMOJOTHMUYECKUMH CHCTEMaMM Pa3HOTO YPOBHS: KHCTKOﬁ, OpTraHnu3MoOM, HOHYJ]HLII/Ieﬁ,
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sKocucTeMOH, Ouocdepoil. Onpenenenue posu Ouonoruu B (GOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-
HAayYHOM KapTUHBI MHpa M MPAKTUYECKON JesTenbHOCTH Joned. OOydeHue COOIIOICHHUIO MpaBUIl
MOBEJICHUS B TIPHUPOJIe, OEPEIKHOMY OTHOIICHHIO K OMOJIOTHYECKUM O0BEKTaM (PACTCHUSM U KUBOTHBIM U
HX COOOIIECTBAM) M KX OXpaHe

YYEHMUE O KJIETKE

Xumuaeckas opraHu3anus
KIICTKHU

Vmenue IIPOBOAWUTE CPABHCHUC XHUMHYCCKOM OpraHu3aly KUBbIX W HCKHBBIX 00BEKTOB. HonyquI/Ie
IMPCACTABJICHUSA O POJIM OPraHUYCCKUX M HCOPraHMYCCKHX BCIICCTB B KIICTKE

Crpoenne u  ¢yHKUUH W3yuenune cTpoeHMsl KJIETOK yKapuoT, CTPOEHUS U MHOrooOpas3us KIETOK PacTeHHH M KUBOTHBIX C
KJIETKU MOMOIIBI0 MUKpoIIpenapaToB. HabimojeHrne KIeTOK pacTeHU U )KUBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax, Ux onucanue. lIpuroroBneHune M onMcaHue MHUKPOIPENApaTOB KIETOK PAacCTEHUU.
CpaBHeHHE CTPOEHHUS KJIETOK paCTEHUI M JKUBOTHBIX 10 TOTOBBIM MUKpPOIIpEnapaTam
Obmen BEILECTB u YMeHue CTpOUTh CXeMbl SHEepreTuueckoro oOMeHa u 6uocunresa oOenka. [lomyuenue npeacraBiaeHus o
IpPEBpALIECHUE HSHEPrudM B | IPOCTPAHCTBEHHOH cTpykType Oenka, monekyn JHK u PHK
KIIETKE

JKM3HEeHHBIN TUKIT KIIETKH

O3HakOMJIEHHE C KJIETOYHOM TEOpued CTPOEHUs OpraHUu3MOB. YMEHHE CAMOCTOATEIbHO MCKaTh
J0Ka3aTeNbCTBA TOTO, 4YTO KIETKAa — DJJIEMEHTapHas J>KHMBasg CHCTEMa U OCHOBHas CTPYKTYpHO-
(YHKIIMOHATIbHAS CIMHUIIA BCEX KUBBIX OPTaHU3MOB

OPI'AHUM3M. PASMHOXXEHME 1 MHAWBUAYAJIbBHOE PASBUTUE OPI"TAHM3MOB

PasMmHOXEHHE OpTraHu3MOB

OBJ'IaI[eHI/IC 3HAHUSAMU O PA3MHOXCHHUU KaK O BaKHEHIIIEM CBOMCTBE JKHBBIX OpTaHHU3MOB. YMmenue
CaMOCTOATCIIbHO HaXOJUTh OTIIMYHMA MHTO3a OT Me17103a, onpeacisid 5BOJIOLNUMOHHYIO POJIb 3THUX BHUIOB
JACIICHUSA KIICTKH

NupuBunyansHOE
pa3BUTHE OpraHU3Ma

O3HaKOMJIEHHE C OCHOBHBIMH CTa/JIMSIMM OHTOT€HE3a Ha MpPHUMEpE Pa3BUTHS MO3BOHOYHBIX >KMBOTHBIX.
YMeHue XxapakTepu30BaTh CTa UK MOCTIMOPHUOHAIIBHOTO Pa3BUTH Ha MpUMepe yesoBeka. O3HaKoOMIIEHHUE ¢
NpUYMHAMU HapyIIEHWH B pa3BUTHUM OpraHu3MoB. Pa3BuTue yMeHMs MNpPaBUIBHO (QOPMHUPOBATH
JI0Ka3aTelbHYI0 0a3y 9BOJIIOLIMOHHOTO Pa3BUTHsI dKHUBOTHOI'O MHUpa

NupuBunyansHOE
pPa3BUTHUE YEIIOBEKA

BrisiBrienne u ommcaHue IIPHU3HAKOB CXOACTBA SaPOI[BIHIefI YCJIOBCKA MW APYrux IMO3BOHOYHBLIX KakK
AO0Ka3aTeJIbCTBa HUX JHBOJHOINUOHHOIO POACTBA. HonyquI/Ie MNPEACTABJIICHUA O TOCICACTBUAX BIUAHUA
AJIKOT'0JId, HUKOTHWHA, HAPKOTHUYCCKUX BCHICCTB, 3arpsA3HCHHA CPCAbl HAa Pa3BUTHEC U PCHIPOAYKTUBHOC
3J0POBLEC YCIOBCKA

OCHOBBI I'EHETHUKHA 1 CEJIEKITMA

3aKOHOMEPHOCTH
W3MEHYHUBOCTH

O3HaKOMIICHHE C HaCHCHCTBCHHOﬁ n HeHaCHCHCTBCHHOﬁ M3MEHUYHUBOCTBIO U €€ OMOJIOTHYSCKOM POJIbIO B
OBOJJIIOIIUA XKUBOI'0O MHUpa. HonyquHe MNpEaACTaBJICHUA O CBA3W I'CHCTUKW WU MCOWIIUHBI. O3HakoOMJIEHUE C
HaCJICOCTBCHHBIMHA 00JIe3HIMU YCJIOBCKA, HX MNpPUYUHAMHU H HpO(I)I/IJ'IaKTI/IKOI\/'I. I/I3yquI/Ie BJIMAHUA
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AJIKOT0JIn3Ma, HApKOMaHUH, KYPCHUA HAa HACJICACTBCHHOCTh Ha BUACOMATCPHAJIC. Amnanus (I)CHOTI/IHI/I‘ICCKOI;'I
H3MEHYMBOCTH. BhIsSBIICHNE MYTarc¢HoB B Oprma}omeﬁ Cp€ac W KOCBCHHAas OILICHKAa BO3MOXHOI'O HX
BJIMAHHWA HA OpraHu3M

OcHOBBI CeJIeKLIUU
pacTeHui, KUBOTHBIX U
MHUKPOOPraHU3MOB

[losyyeHne npencTaBlIeHHs O TEHETMKE KaKk O TEOPEeTUYECKOW OCHOBE cenekuuu. Passurtue
METanpeIMETHBIX YMEHHUH B IMPOIECCe HAXOXKJICHHS Ha KapTe IEHTPOB MHOT000pa3usi M MPOUCXOXKICHUS
KyJIbTYPHBIX PAaCTCHMH W JIOMAIHUX JKUBOTHBIX, OTKpbITBIX H. M. BaBunosemm. M3ydenue meTonoB
rHOpUIN3AMM M HMCKYCCTBEHHOro OTOOpa. YMeHue pazOuparhCsi B ITHUECKUX ACIEKTaX HEKOTOPBIX
JIOCTH)KEHU B OHMOTEXHOJIOTMHU: KIOHHPOBAaHUM KMBOTHBIX M IpOOJeMax KIOHMPOBAHUS 4YeJlOBEKa.
O3HaKOMJIEHHE C OCHOBHBIMHU JOCTH)KEHUSIMH COBPEMEHHOM CEJIEKIMM KYJIbTYPHBIX PACTEHHUH, JOMALIHUX
KUBOTHBIX U MUKPOOPraHU3MOB

[MTPONCXOXIAEHHWE 1 PASBUTHE XNM3HU HA 3EMJIE. DBOJIIOLIMOHHOE YUEHUE

[TpoucxoxaeHue u
HayaJbHBIC D3Talbl Pa3BUTHS
JKA3HU Ha 3emie

AHanu3 M OIEHKa pa3IMYHBIX THIIOTE3 MPOUCXOKIeHUs >ku3HH. [lomyuenue mpeacraBieHuss o0
YCJIO)KHEHUHU >KUBBIX OPraHMW3MOB Ha 3€MJI€ B MPOIECCE IBOIIONUUA. Y MEHHUE SKCIEPUMEHTAIBHBIM ITyTEM
BBISIBJISITH QJIaliITUBHBIE OCOOEHHOCTH OpPraHW3MOB, HUX OTHOCHUTENBHBIM xapakTtep. O3HaKOMIIEHHE C
HEKOTOPBIMH TMPEACTABUTEIIAMU PEAKUX M HCUE3AIOIMIMX BUIOB PACTEHHl M KUBOTHBIX. lIpoBeneHue
onmucaHus ocobeil OJHOro BHAAa MO MOP(OIOrHUECKOMY KPUTEPUIO IPH BBIMOIHEHUH JTabOpaTOpHOI
paboTel. BrwIsgBIeHHE dYepT NPHUCTOCOOICHHOCTH OPraHM3MOB K Pa3HBIM cpenaM OOWTaHHS (BOIHOM,
HAa3eMHO-BO3AYIITHOM, ITOYBEHHOMN)

Hcropus pa3sBUTHUA
SBOJIIOLIMOHHBIX UIEH

N3yuenne Hacneaus 4eioBevecTBa Ha IPUMEPE 3HAKOMCTBA C UCTOPUEN Pa3BUTHS IBOJIFOLIMOHHBIX UIEH
K. Jlunnes, XK. b. Jlamapka Y. [lapBuna. OnieHHBaHUE POJIM 3BOJIOIMOHHOIO Y4€HHUS B (OPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUpa. Pa3BuTHe CIOCOOHOCTH SICHO M TOYHO M3J1araThb CBOU
MBICJIHM, JIOTUYECKHM OOOCHOBBIBATH CBOIO TOUKY 3pPEHHUS, BOCHPUHUMATh W aHAJIM3UPOBATh MHEHMS
co0eceJHUKOB, IPU3HABAs MPABO APYroro 4ejaoBeKa Ha MHOE MHEHHE

Mukpo  3BOJOIHMS U
MaKpOIBOJTOIHSI

O3HakoMJIeHHE C KOHLENIMeH BUAa, €€ KPUTEPHsAMM, MOJ00p HPUMEPOB TOT0, YTO MONYISLIHUI —
CTPYKTypHasas €AWMHHUIA BHJAa W DSBOJIIOLWH. O3HakoOMJIEHHE C ABVKYIIUMUCA CHUJIaMHU DOBOJIOIIMK M €€
JI0Ka3aTeIbCTBAMUA. Y CBOCHHME TOIO, YTO OCHOBHBIMH HAIPABJICHUSMHU HBOJIIOLIMOHHOIO Iporpecca
SBJIAIOTCSL OMOJIOTMYECKHI mporpecc M OWOJIOTMYECKUH perpecc. YMEHHE OTCTauBaTh MHEHHE, O
COXpaHEHMU OMOJIOTMYECKOT0 MHOT000pa3us Kak OCHOBE YCTOHYMBOCTHU OMOC(Epbl U MPOTPECCUBHOTO €€
Pa3BUTHA. YMeHne BBEISIBIATD IIPUYKWHEI BBIMUPpAaHW BUJI0B

IMTPOUCXOXJAEHNE YEJIOBEKA

AHTpOIOreHes3

AHani3 W OIEHKa pa3IMYHBIX THUINOTE3 O NPOUCXOXKICHUM uejoBeka. Pa3BuTHE yMEHHUS CTPOUTH
JTIOKa3aTeNbHyI0 0a3y M0 CPaBHUTEIHHON XapaKTePHUCTHUKE YETIOBEKA W MPUMATOB, JOKA3bIBasi MX POJICTBO.
BrisiBIIeHHE 3TANOB 3BOIIOLNH YEIOBEKa

YenoBeueckue pachl

Vmenune JOKa3bIBaTh PAaBCHCTBO YCIOBCYCCKUX paC Ha OCHOBAHMM HMX PpOJACTBA MW CAWMHCTBA
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IMPOUCXOKACHUA. PazButne TOJICPAHTHOCTHU, KPUTHUKA paCru3Mad BO BCCX €0 IPOABJIICHUAX

OCHOBbI 9KOJIOI'MH

Okojoruss — Hayka o
B3aMMOOTHOLIEHUSX
OpPTraHU3MOB MEXay COO0H U
OKpYy>Karollen cpeon

W3yuenne sKkonornyeckux (pakTopoB M MX BIMSHHUS Ha OpPraHU3Mbl. 3HAKOMCTBO C 3KOJIOTMYECKHUMH
CUCTEMaMH, UX BUJOBOI U MPOCTPAHCTBEHHON CTPYKTYpaMH. Y MEHHE OOBSICHATH MPUUMHBI YCTONYUBOCTH
U cMeHbl 3kocucTteM. (O3HaKOMJIEHHE C MEXBUIOBBIMH B3aUMOOTHOILIEHUSMU B 3KOCHUCTEME:
KOHKYpEHLIUeH, CAMOMO030M, XUITHUYECTBOM, TAPA3UTU3MOM. Y MEHHE CTPOUTD SIPOCTHOCTH PACTUTEIILHOTO
cooOmiecTBa, MUIIEBbIE IIEMA W CETH B OHMOICHO3€, a TaKXKe SKOJIOTWYECKHE MUPaMUAbl. 3HaHHE
OTJIMYUTEIbHBIX TMPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB — ATrpO 3KOCHUCTEMBbl M YpOOIKOCHCTEMBI.
Omnucanue aHTPONIOTEHHBIX H3MEHEHHWH B E€CTECTBEHHBIX NPUPOAHBIX JaHAImA(TaX CBOEH MECTHOCTH.
CpaBHUTEIBHOE ONKUCAHUE OJJHOM U3 €CTECTBEHHBIX MPUPOJHBIX CUCTEM (HApUMED, Jeca) U KaKoi-HUOYyIb
Arpo 3KocucTeMBbl (HampuMmep, NIIeHUYHoro mnoiist). CocTaBieHUe CXeM Iepe/laud BEIIECTB U SHEPTUuu IO
L[EMNsIM TUTaHMsI B IPUPOJAHON IKOCUCTEME M arpoleHO3e

buocpepa — rnobanbHas
IKOCUCTEMA

Osznakomnenue ¢ yuenuem B. U. Bepnajackoro o Ouochepe xak o rimodanpHON skocucteme. Hammume
NPEICTAaBICHNUS O CXEME JKOCHUCTEMBbl Ha MpuMepe OHocdepbl, KpyroBOPOTE BEIIECTB M NPEBpPAICHUU
sHeprun B Omocdepe. YMeHHE HOKa3bIBaTh POJb JKUBBIX OPraHU3MOB B Onocdepe Ha KOHKPETHBIX
npuMepax

buocdepa u yenosek

Haxoxxnenne cBsi3u W3MeHEHUsI B OHocdepe ¢ MOCIeACTBUAME JeSITEIbHOCTH YEIOBEKa B OKPYKAIOIIEeH
cpeae. YMeHME ONpeAessaTh BO3AEHCTBHE NMPOU3BOIACTBEHHOW NEATEIBHOCTH HAa OKPYXKAIOLIYI0 Cpely B
obnactu cBoed Oynymieit mpodeccuu. O3HaKOMIIEHHE C TI00aTbHBIMU HKOJOTUYECKUMH MPOOIeMaMHu U
YMEHHE ONpPENEIATh IYyTH UX pemeHnsa. ONnucaHue U MpakTHYeCKOe CO3JaHNE UCKYCCTBEHHON YKOCHCTEMBbI
(mpecHOBOJHOrO akBapuyma). Pemienue skonorndeckux 3aznad. JleMOHCTpUpOBaHHE YMEHHS ITOCTaHOBKHU
Hesel eI TeNbHOCTH, TUIAHUPOBaHHUs COOCTBEHHOM AEATENbHOCTU JJIS TOCTH)KEHUS ITOCTABJICHHBIX LIEJeH,
MIpPEeBUJICHUSI BO3MOXKHBIX pE3yJlbTaTOB ATHX JEWCTBUH, OpraHu3allud CaMOKOHTPOJS M  OLEHKHU
MOJTyYeHHBIX pe3yibTaroB. OOyueHHe COOMIOACHUIO TMpaBHJ MOBEJIEHHs B MPUPOJE, OepexHOMY
OTHOIICHHUIO K OMOJIOTHYECKUM 00bEKTaM (PacTeHUSIM, dKUBOTHBIM M UX COOOLIECTBAM) U UX OXpaHe

BMOHUKA

buonmka xak ogHO U3
HampaBlieHUH OWONOTUH W
KHOEpPHETUKH

O3HakomyieHME C  TpUMEpPaMH  HUCIOJIb30BAaHWUS B XO3SHUCTBEHHOW  JIEATEIBHOCTH  JIFOJCH
MOp(OGYHKITMOHANIFHBIX YEepT OpraHU3alldd PACTeHUHW M JKUBOTHBIX TPH CO3JaHUU COBEPIICHHBIX
TEXHUYECKUX CHUCTEM M YCTPOMCTB IO aHAJOTUHM C KUBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyO4aThIMU
CTPYKTypaMu B )KMBOU IPUPOJE U TEXHUKE, ADPOJAUHAMUYECKUMU U THAPOAUHAMUYECKUMH YCTPONUCTBAMU
B JKMBOM MNPUPOJAE W TEXHUKE. YMEHHE CTPOUTh MOJEIU CKJIaA4aTod CTPYKTYpbI, HCIIOJIb3yEMBbIE B
CTPOUTEIBCTBE
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3. YCJIOBUSA PEAJIM3ALUU TPOT'PAMMBI TINCHUIIJINHBI
3.1. TpeOoBaHMsA K MMHHMAJIBHOMY MaTEPHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Peanuzanus nporpaMmmbl AUCHUILIUHBI TPeOyeT HANUYUS y4eOHOTO KaOMHeTa
«buzuka»
MarepuajibHOEe M TEXHHYECKOe ofecnevyeHre yueOHOro KabuHera:
1. WurepakTuBHas cucrema Smart board,
JlokymeHT Kamepa Avervision;
['poMKOroBOpHTENN K HHTEPAaKTHBHOM Jocke Smart board,;
Kommnerorep Core-Core is 2100 (cuct. 6710K, MOHHTOp, KJIABUATYPa, MBIIIIb);
Cron nmpenogaBaresst )proHOMUYHBIN C TyMOOH;
[lIxad mist TOKYMEHTOB 3aKPBITHIN;
Ikad merammmyeckuit as Oymar;
CroJibl y4eHUUYECKHUE;
Crysbst yaeHUYECKHE HOBBIE;
0. AHTpecosb K mKady 11 JOKYMEHTOB;
11. Hlka¢ yrioBoi;
12. Ctyn UCO;
13. Tym0a moJ TUTaKaTel;
14, llIkad MeTaITHYECKUiA;
15. Jlocka ayauTopHas.

HBOo~NOoOORWN

Oo6opynoBanue y4ueOHOro KabuHeTa:

1.AmMniepMeTp 1eMOHCTPALIMOHHBIN IIU(PPOBOH (C ralbBaHOMETPOM);

2 .BIIOK nuTaHKS BRICOKOBOJIHTHEIM;

3.BonbT™merp nudpoBoii nemonctpanuonnsiii BJIC-1C;

4.Beinpsmutens BY;

5. I'eneparop 3ByKOBOM 4acCTOTHI;

6. ['eneparop HU3KOUACTOTHBIIA;

7. JleMOHCTpaLlMOHHBIH HAOOp AJI U3yUEeHHUs TOKA B BaKyyMe (JUOA-TPHO yUUTENs);

8. VcTouHMK NUTaHUA TepeMEeHHOTo HanpsikeHus 10 A;

9.MlcTOYHUK MUTaHUS IEMOHCTPALMOHHBIN;

10.cTouHMK MTUTAHUSA TSI TPAKTUKYMA;

11.KoMrutekT JemMoHCTpalMoHHOro y4yeOHoro o6opynoBanus KJO «OnexkrtpoauHamuka +
OnTtukay;

12. KommuiekT 1eMoHCcTpalmoHHOro yuebnoro oobopynoBanust KJ1O «nekTpoMaraeTuzmy;

13.  Kommuiekt  nmeMoHCTpamuoHHOTO  y4deOHoro  obopymoBanus KJIO  «CoiicTBa
AIIEKTPOMAarHUTHBIX BOJIHY;

14. Kommiekt 1abopaTopHOro yueOHOro o60pynoBanus « IeKTpOMOHTaKHBIN cTos1 DMC1-Cy;

15. Kommnekt nemonctpauronsbiii K/ «BoHoBas ontukay;

16. Kommekt na6opatoproro obopynoBanus: KJIO «Mexanukay;,

17. Kommiekr y4eOHO — 1abopaTOpHOro OOOpYHOBaHUS «DJIEKTPOTEXHHUKA U OCHOBBI
AIIEKTPOHUKIY;

18. KonaeHcaTop pa3IBUKHON JE€MOHCTPALIMOHHBI;

19. MamuHa BosHOBast (JeMOHCTpalnoHHas MoJenb) MB - JIM;

20. MamunHa MarHuTo3JaeKTpuueckas (reueparop pyuHoi) MM — 3;

21. MammuHa s5ekTprdeckas oopaTumast (IBUTATEINb - TEHEPaTop);

22. MamuHa 31eKTpodopHasi;

23. Mopnenp cYeT4YHKa IEKTPUIECKON SJHEPIUH;

24. Habop neMOHCTpalMOHHbIN « NEeKTPHUECTBO 1»;

25. HabGop neMOHCTpallMOHHBINA «DJIEKTPUYECTBO 4»;

26. HaGop nemoHcTpanMoHHBIN «I eoMeTprueckast ONTHKay;
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217.
28.
29.
30.
. [Ipubop st HaGnroAeHUS TUHEWYATBIX CIIEKTPOB;
32.
33.
34.
35.
36.

31

37

43

48.

49

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
. JJabopatopHblif Habop «DIEKTPOMATHUT PA30OPHBIN C IeTAIAMUY;
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

61

HaGop neMoHCTpaniMOHHBIN «DIEKTPUIECTBO 2%,
Habop nemoHCcTpaninoHHbIN «IEKTPHUECTBO 3»;
Habop nemoHcTpannoHHbIi «TeraoBbIie SBICHUS,
Habop cnekTpanbHbIX TPyOOK ¢ MCTOYHUKOM ITUTAHHUS,

TepMoMeETp JIEKTPOHHBIN AEeMOHCTpauMoHHbIN TO/L;

Tepmometp anexkTpoHHbI TI;

Tunosoii kommiekT nadopatoproro odopynoBanus TKJIO «Onrukay;
Tpancopmarop yHUBEpCaIbHbIN (1€MOHCTPALMOHHBIN);

HTuT 31eKTpOoCHAOKEHHUS;

. DIEKTPOMOTOP C MpUCOeANHUTENbHOU maHensio ETM 7114;
38.
39.
40.
41.
42.

KoMIuieKT HHCTpYMEHTOB KJIACCHBIX;

[TepexirouaTesb OJTHOMOIIOCHBIN TeMOoHCcTparonnbiid 1] — 1,
[TepexirouaTennb IBYXITOMIOCHBINA JeMOHCTpanoHHbIi [1]] — 2;
[IpoBOJ MOHTa)KHBIN;

Pozerka anexrpuueckas 42 B;

. CTonuk moabseMHBIN;
44.
45.
46.
47.

AMMnepMeTp — BOJBTMETP AEMOHCTPAIMOHHBIN CTPEIOYHBIH;
bapometp — anepou;

Benepko Apxumena (mpubop Juisi A€MOHCTpaIMU 3aKOHa ApXuMea);
['urpomerp BUT — 2;
['py3 HabOpHBIIA;
. leMOHCTpallMOHHBIN TPUOOP IO UHEPLIHH;
Ho3nmerp;
Kenob I'anunes;

3epKajio MI0CKOE C MOACTaBKOM U SKPaHOM;

VcTo4HUK CBeTa C JIMHEHUYaThIM CIIEKTPOM;

Karymika npoccenbHas (1eMOHCTpallMOHHAS ),

Karymka — MoTOK;

KommuiekT 115 u3yueHust noayrnpoBOJHUKOB (MUKPOCXEMBI);

KommiekT 17151 u3ydeHus MoIynpoBOAHUKOB (JIMOJIBI);

KoMmmuiexT 17151 1eMOHCTpaiy peBpallieHusi CBETOBOM IHEPTHU B IJIEKTPUUECKYIO;
KOMIUIEKT TeneeK JIErKonoABUKHBIX;

KommuiexkT gororpaduii TpekoB 4acTuir;

MarasuH pe3ucTOpOB Ha IaHEIH;

MaHoMeTp 1eMOHCTPALMOHHBIN;

MaHOMETp KHIKOCTBIO JEMOHCTPALIHOHHBIMH;

MeTp AeMOHCTPallMOHHBIN;

MeTpoHOM MHOTO(YHKIIMOHATIBHBINA JIEKTPOHHBIN;

Mogens 1BUraTesnss BHyTPEHHETO CTOPAHUS;

Mogenb 715t AEMOHCTPALUK B 00bEME JIMHUN MAarHUTHOTO TTOJIS;
Mosienb MONEKYISIPHOTO CTPOEHHSI MArHUTA;

Mojienb 37€KTPOMarHUTHOTO pesie (IEMOHCTPAIlMOHHBIN);
Monenb 3neKTpoaABHUraTess pa3oopHas 1abopaTtopHasi;

Habop 1s ieMoHCTpanuu 3JIeKTpUUECKUX TMoJeH;

Habop a5 uccnenoBaHus N30MPOLIECCOB B T'a3ax «T'a30BbI€ 3aKOHBD» 00beANHEHHBIN;
Habop nudpakiimoHHBIX peMIeTOK (JIEMOHCTPAIMOHHBIN);
Habop no nepenauu 371eKTpO3HEPTUH;

Habop 1o snekTponu3y 1eMOHCTPalMOHHbIN;

Habop cBeTodunbTpos;

Habop ten paBHOI Macchl (1€MOHCTPALIMOHHBIN);
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79. OrHeBO BO3IYIITHOE;

80. ITanouka u3 cTCKIIA;

81. ITanouku u3 >00HUTA;

82. [InacTuHa OMMeTAITHYECKast CO CTPEIKOM;

83. IIpubop s AeMOHCTpanuu aTMOC(HEpPHOTO JaBJICHHS;

84. Ipubop mist nemouctpanuu nuddysuu;

85. IIpubop st AEMOHCTpAUK TUHEHHOTO PACIIUPEHUS TEJ;

86. [Ipubop 11st IEMOHCTPAIMK TOBEPXHOCTHOTO HATSKECHUS

87. Ilpubop st AEMOHCTPALUK CUITBI AMIIEpa;

88. [Ipubop 11st IeMOHCTPAIIUN MEXAaHUYIECKIX KOJIeOaHU;

89. [Ipubop 11t IeMOHCTpAIU 3aBUCUMOCTH COMIPOTUBIICHUS METAJLIa OT TEMIIEPATYphI;
90. ITpubGop nmnst IEMOHCTPAIIUU YCKOPEHHSI CBOOOTHOTO MaICHUS;

91. ITpubop nns n3ydeHus: BUIOB AehOpMaIli;

92. ITpubop 11t N3y4eHus ra30BBIX 3aKOHOB (C MAHOMETPOM);

93. IIpubop nms U3MEPEHUs JUTMHBI CBETOBOM BOJIHBI ¢ HAOOPOM JAU(PPAKIIMOHHBIX PEUIETOK;
94. TIpubGop ns feMoHCTpaIuu npasuio JIeHma;

95. Ilpubop Ansg JEMOHCTpAlMKM 3aBUCUMOCTU COMPOTHBIICHUS MPOBOJHUKA OT €ro JJIHHBI,
CCUCHUS;

96. Peocrar;

97. PeocTaT Moi3yHKOBBIN;

98. Pbluar — iuHeiKa 1eMOHCTpaIllMOHHAS;

99. CexyHioMep OJTHOKHOTIOYHBIN;

100. Cocynsl cooOriaromuecs;

101. CnexTpockon IByXTpYyOHBIN;

102. Criupans — pe3ucrop;

103. Ctpesiku MarHUTHBIC HA IITATHUBHI,

104. Cynrasbl 21€KTpOCTaTHUECKUE;

105. Tennypuii (monens Comuue — 3emis - JIyHa);

106. TepmoMeTp JEMOHCTPALTMOHHBIN;

107. uauHap CBUHLIOBBIN CO CTPYToMm;

108. IlITatuB yHuBEpcanbHbIN pru3nyecKHii;

109. IlITaTuBBI N30IUPYIOIIUE;

110. Kommac.

3.2. UudopmanuonHoe odecriedeHne 00yueHus

ITepeyens pexkomeHayembIX Y4eOHbIX H3AaHuil, WHTEepHeT-pecypcoB, AONOJHUTEIbHOM
JINTEPaTyphbl

JlJIs1 cTy1eHTOB

JImumpuesa B.®. Qusuxa ons npogheccutl u cneyuanibHoCmel mexHuuecKko20
npouns: yueOHux 01 cmyoenmos npopeccuoHaIbHblX 00pA3068amMeIbHbIX
opeanuzayuti, oceausarouux npogeccuu u cneyuarvrocmu CI1O. — M., 2017
Jmumpuesa B.®. Qusuxa 0ns npogheccuti u cneyuanbHocmeri mexHuuecKko2o
npoghuns. Coopruk 3adau: yueb. nocooue 0Jisi Cmy0eHmos npoPecCcUoOHAIbHLLX
00paz06amenbHbIX OP2aHU3aAYUL, 0C8aUBAUWUX NPogheccuu U cneyuarbHOCmu
Cl10. - M., 2017

Jmumpuesa B.@. Qusuxa 0ns npogheccutl u cneyuanbHoCmeri mexHuuecKko2o
npoghuns. Konmponvnvie mamepuansi: yuebd. nocodbue 0isi Cmyo0eHmos
npogheccuonanbHvIX 00PA306amMeNbHBIX OP2AHU3AYULL, OCBAUBAIOWUX NPOdheccull U
cneyuanvrocmu CIIO. — M., 2016

Jmumpuesa B.@. Qusuxa 0ns npogheccutl u cneyuarbHoCmeri mexHuuecKko2o
npoghuns. Jlabopamopmwiii npakmukym: yueo. nocooue 0 CmyO0eHmos
npogheccuonanbHbIX 00PA306amMeNbHBIX OP2AHU3AYULL, 0CBAUBAIOWUX NPOdheccull U
cneyuanvnocmu CI1O. — M., 2017
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Tpoghumosa T.U., Pupcos A.B. Qusuxa ona npogheccuti u cneyuaibHocmel

MEeXHU4ecKo20 U ecmecmeenHo-HayyHo2o npogunei: Coopuux 3aoau: yueb. I[locobue ons
CcmMy0enmos npogeccuoHaIbHbIX 00PA308AMENLHBIX OPSAHU3AYUL, OCBAUBAIOWUX NPOdeccuU U
cneyuanvnocmu CI1O. — M., 2017

Tpogumosa T.U., Dupcos A.B. Duzuka ons npogeccuii u cneyuanrbHocmeli

MEeXHUYECKO20 U eCIeCcmE8eHHO-HaY4YH020 npoguneli. Pewenus 3adau: yueb. Ilocobue ons
CcmMy0enmos npogeccuoHaIbHbIX 00PA308AMENLHBIX OPSAHU3AYUL, OCBAUBAIOWUX NPOdeccuU U
cneyuanvnocmu CI1O. — M., 2016

Dupcos A.B. Pusuxa 0ns npogheccuil u cneyuarbHocmerl MexXHU4ecKo2o u
ecmecmeeHHO-HAYYH020 Npoghuell: Y4eOHUK 01 CmyO0eHmo8 NPpoheccuoHaIbHbIX
00pazosamenvHbiX Op2aHu3ayull, 0C8auU8arOWUX npogheccuu u cneyuarbHOCmu

CI1O0/noo peo. T.U. Tpoghumosoii. — M., 2017

s npenogaBaresiei

OCHOBHbIE HCTOYHHUKH:

®denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen. Penepanbabix 3ak0oHOB 0T 07.05.2013 Ne 99-
@3, o1 07.06.2013 No 120-03, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-
@3, o1 27.05.2014 No 135-D3, ot 04.06.2014 No 148-D3, ¢ uzm., BHeceHHbIMU DerepaibHbIM
3akoHOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

JImumpuesa B. @., Bacunves JI. M. ®uznka myis npodeccrii U CenuaTbHOCTEH TEXHUISCKOTO
poduIIs: METOIMYECKHE PEKOMEHIALUK: METOI. Tocodue. — M., 2014.

JlonoTHNTEIbHbIE HCTOYHHKH:
1. T'enpenmreiin JI.J., bBynaroa A.A., Kopumwise WN.H. ®wusumka: yueb.mams 11 xi.-
M.,2017.
2. O.U. I'pomneBa. Coopuuk 3anau mo ¢usuke ms 10-11 k.- M.,2015.
3. KacesanoB B.A. ®usuka:yqe6. as 11 k. —M.,2017r.
4. Tuxommupona C.A., SABopckuii .M. ®uzuka: yueonuk ot 11 kn — M., 2016.
5. SBopckuii b.M., ITunckuii A.A. OcHoBBI pu3uku: yuebnuk. B 2 Tomax. — M.,2017.

HNurepHer- pecypcnl

www. fcior. edu. ru (denepanpHblif HEHTP HHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CJoBapu U SHIIUKIIOTEINN).

www. booksgid. com (Books Gid. DnekTponHas 6ubnnoreka).

www. globalteka. ru (I'mo6anteka. 'moGanbHas 6ubIMOTEKA HAYUYHBIX PECYPCOB).

www. window. edu. ru (Eauroe okHO J0cTyma K 00pa3oBaTeIbHBIM pecypcam).

Www. st-books. ru (JIyumas yueGHas aureparypa).

www. school. edu. ru (Poccuiickuii 06pazoBaTenbHbIN MOpTal. JlOCTYTHOCTH, KAYECTBO,

3P PEKTUBHOCTB).

www. ru/book (DnekTpoHHas OMOIMOTEYHAsI CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcbl MHTepHeTa — Du3nka).

www. school-collection. edu. ru (Equnas xosexims mudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB).
https/fiz.1september. ru (yueOHO-MeTOAMUECKas razeTa «Du3nKay).

Www. n-t. ru/nl/fz (HoGeneBckue naypearsl o Gpusnke).

www. nuclphys. sinp. msu. ru (SInepnas ¢usuka B UntepHere).

www. college. ru/fizika (ITonroroBka xk EI'9).

www. kvant. meccme. ru (Hay4yHO-TIONYJISIpHBIN (PU3MKO-MaTeMaTHYecKHii xKypHai «KBaHT»).
WwWW. Yyos. ru/natural-sciences/html (ectecTBeHHO-HAYYHBII )KypHAT T Mojoaexu «I1yTh B

HAYKy»).
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%df%e2%ee%f0%f1%ea%e8%e9%20%c1%2e%cc%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e8%ed%f1%ea%e8%e9%20%c0%2e%c0%2e&t=12&next=1

3. YciaoBus peaJM3auv NPpOorpaMMbl Y4eOHOH JMCIHUILIHHBI «XUMHSD)

3.1. TpeGoBaHNsA K MUHUMAJbHOMY MaTePUATbHO-TEXHUYECKOMY 00ecIedyeHUI0
Peanuzanus mporpaMMel TUCHMIUIMHBI TPeOyeT HAMHYIHS y4eOHOTO KaOMHETa U JTaOOPaHTCKOM:

RBPOoo~NoOM~LNE

=
S
N

— = 0 00 2N N kW~

— O

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

B KOJJIEJDKE €CTh y4ueOHBIH KaOMHET XUMUH, JTaOOpaHTCKas.
MarepuajibHOe M TeXHHYecKoe o0ecredeHHe y4eOHOro KaduHeTa:
WntepaktuBHas cuctema Smart board;
JlokymeHT kamepa Avervision;
I'poMKoTOBOpPHTEIN K MHTEPAKTHBHOM MOoCcKe Smart board;
4 Kowmmsrorep Core-Core is 2100 (cuct. 610k, MOHHTOp, KJIABHATYPa, MBIIIIH);
Cron npenoaaBateist 5prTOHOMHYHBIHN ¢ TyMOOH;
[kad s TOKyMEHTOB 3aKPBITHIN -2 IIT
[lIxad MeTamTHIECKHH IS peaKTHBOB 2 IIT
CTONBI yUeHHUYECKUE;
Crynbst yaeHUYCCKHE
IIxad yrmoBoif;
Cryn UCO;
Tym0a mof miakaTsl;
Hocka aynuTopHasi.
14.CrexnsiHHas nocyaa
BertsoxHO# mikad
Cron neMOHCTpaIoOHHBIH ( 1a00paTOpHEIil)
Tym0a- Moiika 1aboparopHas ¢ CAaHTEXHHKOH
Tabnuua snekTponHas «[lepuognueckas cuctema xuMmudeckux annemenTos J[.M. Menaeneera»
Tabnuia snekrpoHHast «PacTBOPUMOCTB COJIeH, KUCTIOT U OCHOBaHUM B BOAE»
Tabmuma «BONONHS OPTaHTIECKOTO MHUPAY
Tabnuiie! Mo TeXHUKE 6E30MaCHOCTH
Dnekmponnsle 00pazoeamenvHble pecypcbl

HauMeHo8aHue

3emiis. Mctopus mutaHeTsl.

3emist. Mcropus pa3BuUTHSL.

buonorwus. I'eneruka.

buonorus. OCHOBBI CENEKINH.

buonorus. [{utonorus.

Oxomnorus 21 Beka.

Opranudeckast Xumusi  4actb 1-3
XuMUS BOKPYT Hac

Ypoku Xumun Kupunna u medonus
Ypoku Oumonorun  Kupnina u Medonus
EI'D Penerurop no xumuu

Jemoncmpayuonnwle (2epoapuu, Myaaxcu, MaKemvl, CHeHObl, MOOEIU 8 pa3pese, Mooeau

demoncmpayuoHHle)
Yueonwvie npuoopuor

1)Moneny —anInKaIim:

A) ArponieHos

b) bruocunres Genka

B) BzaumoneicTBre B IPUPOAHBIX MOMYIISIIUAX
I') 'ameTorenes

J1) reHeanornyeckuii METOJT aHTPOITOTEHEe3a
E) renetnka rpymmn KpoBu

2K) nenenue xinerku. MUTO3 U Meo03.

3) OcHOBHBIE HAMPABIICHUS YBOJOIHH

M) Crpoenue KieTKu

K) Crpoenue nseTka

JI) Tunmusbie OMOIIEHO3HI

M) VYaBoenue JIHK u tpanckpunuus PHK



2)Kommexkmum

A) Bonoxna KB-15

b)KameHHBIH yroibs 1 IPOAYKTHI €ro epepaboTku
KKVYIIII 15

B) Kayayk KK-15

I') Metamnst u crassl KMC-10

) Hedtp 1 mponykre! ee mepepadborku KHIIII-15
E)OcHoBHBIC BHIBI POMBITIUIEHHOTO ChIphst KOBIIC-4
AK)Inactmaces KII-15

3)KoMIUTeKTBI MOJIETICH

A) JleMoHCTpanMoHHBINH HA0OP IS COCTaBiIeHU 00beMHBIX Moaenel JJM-OMM

b) Kommuiekt «MonenupoBanue Moinekyn. Heopranuueckue u oprannyeckue coeaunennss KMM-10
B) Monens «Kpurcramimdeckas pemeTka aaMa3ay

I") Mogens «Kpucrammmaeckas pemierka rpadhuray

Ne im | HauMeHOBaHue

1 Muxkpockon nikonbHbiii Mukpomen —C 11

2 Muxkpockon Ouonorudecknii MBY ;) M

3 bans xomOuHHpoBanHas madoparopras bKJI- 300

4 [tatus maboparopustit 111JIb-1

5 Anmapar ajis npoBeeHUsI XUMHUECKuX peakimii AXP-2

6 Teepmomep TOMII-4

7 Kommnekt mep tBepaoctu Poksemnsna MTP-1

8 Kommiext mep tBepnoctu bpunemna MTB-1

9 Kommuexkt mep tBeproctu Bukkepca MTB-1

10 Itatus nmaboparopuslit IIIJIB ( ¢ onHoM cTOHKOM)

11 Mukponaboparopust o xumun MJI-X

12 Apeometpsl ¢ munuHapoM All-1

13 Acnuparop A-1

14 [Tpubop aJist OKKCIIEHNsI COUPTa Haj MeaHbIM KatanuzaropoM [IOC-MK
15 JlabopaTtopHast ycTaHOBKa «DJIEKTPOXUMHUSI- 1

16 Hab6op «Heoprannkay

17 Habop « Opranuka»

18 Becsl anexrponnsie 1o 100 rp.

19 T'openka yHuBepcanbHas

20 W3mepurens pH u Temneparypsl [1IP-12

21 KommiekT [y1s1 IeMOHCTPALMOHHBIX ONBbITOB YHHUBepcaabHbI KIOXY
22 [Tpubop ass mosyyenus razos gemMoHcTpannonusiid [T

23 [Tpubop ans anekTposnza cojeit [19C

24 CnuproBka gemoHcTparonHas C/]

25 Becsol rexnuueckue ¢ rupsamu 10 S00rp  BTT-500

26 Jloxxka ISt COKUTraHus BELIECTB

27 Harpesarens 11t npodupok HIT-MH

28 HaGop ckisiHok st pactBopoB 250 mi HCP- 0,25

29 Amnmapar « Kunma»

30 T'eneparop BBHICOKOTO HAPSHKEHUS

31 Jaruuk Temmeparypsl JUist XUMHYECKH arPECCUBHBIX CPel

32 I'eneparop BbICOKOTO HaNpsHKEHUS

33 Komnonka agcopOrmonnas KA-1

34 Ozonarop O-22

35 [Tpubop s feMoHCTpaIuy 3aKoHa coxpaHeHus macchl Bemects [1/3-CMB
36 Habopb! peakTHBOB /17151 IEMOHCTPAIIMOHHBIX ONBITOB(CITUCOK B TIPUIIOKECHUH )
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Haensaounvie niockocmmuole (nﬂaKCZWIbl, Kapnibl HACMEHHbLE, UTTIOCMpayuu HACMeHHble, MAcHUNIHblE

docku)
Neim | HaMMeHoOBaHUe
1 KoMIUIeKT KOJOTPaHCIIOPaHTOB «XUMUSD»
2 Kommutext Tabnui no kypey «Heopranndeckast XUMUsDy

A) MeTabl

B) nemeraiib

B) xummnueckue peakuun

I') xumu4eckoe MPOU3BOACTBO- METAILTYPIHS

J1) pacTBOPBI, ANEKTPOTUTHICCKAS TUCCOIHAITUS
E) cTpoenue BemiecTB, XMAMUYECKHE CBSI3U

2K) Haganmo xumMuu

3 KommtekT Tabnwm mo xypey «Opranndeckast XHMHS

4 Tabnuna «Okpacka HHIUKATOPOBY

5 Tabmuna «l[lepuomnueckas cucrema/l.l.Menaencesa»

6 Heopranmueckas xumusi. MeTasuibsl 0/ HOATPYIIT

7 Heopranmueckas xumus. MeTtauibl moOOYHBIX/ TOATPYIII

8 Komriekt Tabnui « YpOBHU OpraHM3aIldH JKHBOH ITPHUPOIED)
9 Xumus. [IMpuponssie ucrounuku y'\B [lepepabotka

10 Xumus. CtpoeHne BeliecTBa. XUMHUECKas CBSI3b.

11 Tabnuia «9KoIorus- aHTPOIIOTeHHOE BO3IEHCTBHE Ha brochepy»
12 «Okonorus. buotnueckrue B3aMMOOTHOLLIEHUS OPraHU3MOBY
13 Ioprpets! xumukoB (10 mit.)

14 [Toptpetsl OuosoroB (26 mT.)

3.2. NUudopmaunonHoe odecrneyeHue 00ydeHust

IlepeueHb peKOMEHAYEMBIX YUEOHBIX U30aHUN, TOTTOTHUTEILHON JINTEPaTyphl:
Mns npenonasarens:

1.IT'abpuenan O.C., Ocmpoymos U.I. Xumus: yueOHux ons cmyoeHmos npogeccuoHaIbHuIX
obpazosamenvhblx opeanuzayuil, oceausarowux npogeccuu u cneyuarvrocmu CI10. — M., 2017

2.ITabpuenan O.C., Ocmpoymog U.I. Xumus 0na npogheccuii u cneyuanbHocmeti ecmecmeenHo-HayyHO20
npoguia: yuebHuK 018 cnmyOeHmos npopeccuoHaIbHbIX 00PaA308aMeENbHBIX OP2AHU3AYULL, 0OCBAUBAIOUJUX
npogheccuu u cneyuanvnocmu CI10. — M., 2017

3.Tabpuensn O.C. u Op. Xumus. Ipaxmuxym: yueb. nocobue 0151 cmy0eHmos npogeccuonaib-Holx
00pazosamenvHuIX op2anuzayuil, oceausarowux npogeccuu u cneyuarvnocmu CI10. M., 2017

4.I'abpuensn O.C.u Op. Xumus: nocodue 011 nodzomosku k EI'D: yueb. nocobue 0as cnmyoenmos
npogeccuoHanbHblX 00pa308amMenbHbIX OPSAHUIAYUL, 0CBAUBAIOWUX NPOPeCccUU U CReyualb-HOCmu
CllOo. - M., 2017

S.Tabpuensn O.C., Jlvicosa I'I. Xumus. Tecmul, 3a0auu u ynpaxcHenus.: yued. nocooue 0as cmyoeHmos

npogheccuonanvbubix 00pazosamenvuvlx opeanusayul, oceausaiowux npogeccuu u cneyuanrviocmu CIIO.
-M., 2017

6.Epoxun FO.M., Kosanesa HU.b. Xumus 0na npogheccuil u cneyuanbHocmeri mexHuieckozo u
ecmecmeeHHo-HAYUHO20 npoguiell: YueOHUK 05l CmyO0eHmo8 NPohecCUOHANbHBIX 00PA308aAMeENb-HbIX
opeanuzayui, oceausarowux npogeccuu u cneyuarvnocmu CI10.— M., 2017

7.. I'E.Pyosumuc @.I" @envoman « Ochoswi obueti xumuuy uzo. [pocsewenue 2017 2
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ﬂOﬂOﬂHum@Zbele UCMOYHUKU.

.®enepanbHblii 3aK0H . 3aK0H oT 29.12. 2012 Ne 273-®3 (B pen. enepanbHbix 3akoHOB 0T 07.05.2013 Ne
99-@3, ot 07.06.2013 Ne 120-D3,

-. 01 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-
@3, ot 03.02.2014 Ne 15-®3, 0105.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3,

-oT 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeceHHBIMH DeepaabHbIM 3aKkoHOM OT 04.06.2014 Ne 145-03, B
pen. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

[Iporpamma Ha ocHOBe IIprMepHOI OCHOBHOW 00pa30BaTEILHOM MPOTPaMMbI CPEIAHETO O0IIIEero
o0pa3oBaHus ¢ yueToM mpoduis nmpodeccrnoHambsHOro 00pa3oBanus, ocBanBaemoit npodeccun [TITKPC
i cnernpansHocta [IICC3.

IIpuka3z MunmcrepcTBa oopazoBanus u Hayku PD ot 31 gexabps 2015 . N1578 "O BHEceHUN H3MEHEHUH
B (henepanbHblii TOCYAapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT CpeaHero oomero oopa3oBaHus,
YTBEPKICHHBIN TprKa3zoM MuHHCTEpCTBa 00pazoBanus u Hayku Poccuiickoii @enepanuu ot 17 mas 2012
r. N413"

JlpumepHas ocHOBHast 0Opa3oBaTesIbHasl IporpaMMa CpefHero oouiero oo0pa3oBaHus, 0100peHHas
pernreHneM QeneparbHOro yaeOHO-METOANYECKOTO OOBEAMHEHHS TI0 00IIeMy 00pa30BaHHIO (ITPOTOKOT OT
28 utons 2016 . Ne 2/16-3).

WNHTepHeT- pecypcesl

http://school-collection.edu.ru/ - Enunas kosekuust dpoBeIx 00pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - snexkrporHas Bepcust razetsl "Xumus" npuoxenue K "1 ceHTsIOps"

http://pedsovet.org/ - ITeacoser.org. XKuBoe mpocTpancTBo 06pazoBanust. IHTEpHET-PECYPC COMEPIKUT
TCOPETUYCCKUEC U MPAKTUUICCKUEC MaTCPUaJIbl JJIA IIPOBEACHUA YPOKOB, BHECKIIACCHBIX MepOHpI/IHTI/Iﬁ

http://www.uroki.net/ - UROKI.NET. nmoypo4Hoe 1 TeMaTH4eCKOe IJIAHUPOBAHKE, OTKPBITHIC YPOKH,
CLICHAPUH IIKOJIBHBIX MIPA3IHUKOB KJIACCHBIC Yachl, METOAMYECKHE Pa3pabOTKH, KOHCIIEKTHI YPOKOB,
71abopaTopHbIe, KOHTPOJIbHBIC PAOOTHI

http://festival.1september.ru/subjects/4/ - ®ectuBans nemgarornueckux uaeit "OTKPHITHINA yPOK".
Pa3paboTku ypoKOB 10 XUMHHU

st cTyneHToB:
OcHo6HblEe UCMOYHUKU

1.T'abpuenan O.C., Ocmpoymog U.I. Xumusi: yueOHux 0ist cnmyoenmos npogheccuoHaibHbix
00pazosamenvHuIX opeanuzayul, oceausarowux npogeccuu u cneyuaronocmu CI10. — M., 2017

2.I'abpuensn O.C., Ocmpoymos U.I. Xumus 0ns npogpeccuil u cneyuaibHOCmel eCmecmeeHHo-HAYYHO20
npoghuna: yueOHuK 0 cnmyoeHmos npoghecCuoHATbHBIX 00PA306AMENLHBIX OPLAHU3AYUL, 0CBAUBAIOUUX

npogheccuu u cneyuanvrocmu CI10. — M., 2017

3.Tabpuensn O.C. u Op. Xumus. Ipaxmuxym: yueb. nocobue 0Jist cmy0enmos npogheccuonaib-Holx
0bpazosamenvhbix opeanusayull, ocsausaowux npogeccuu u cneyuarvrocmu CIO. —M., 2017

74


http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/%20-%20UROKI.NET
http://festival.1september.ru/subjects/4/

4.I'abpuenan O.C.u Op. Xumus: nocodbue ons noocomosku k EI'D: yueb. nocobue 01 cmydenmog
nPoOGeccuoHaIbHbIX 00PA308AMENbHBIX OPLAHUIAYUTL, OCEAUBAIOUWUX NPOPECCUU U CNeYUAIb-HOCTIU
CIio. - M., 2017

S5.Tabpuenan O.C., Jlvicosa I'I" Xumusa. Tecmol, 3a0auu u ynpasxcHeHus: yued. nocooue 0is cmyoeHmos
npogheccuoHanbHbIX 00PaA306aMeNbHBIX OpeaHu3ayull, ocgausarowux npogeccuu u cneyuanvnocmu CII0.
-M., 2017

6. I'E.Pyosumuc @.I" @envoman « Ochoswt obweti xumuuy uz0. [lpocsewenue 2017 2

Jononnumenvrole ucmounuxuy. 1.CnagkoB u ap. Xumus ajis Ipodeccuii U crenuaibHOCTeH
TEXHUIECKOTO TTPodmIs (MEKTPOHHOE TprIIokeHne). — M.,2016.

2.I'abpuensu O.C. Xumus: yue0. st ctyn. npod. yueo. 3apenenuii / O.C. M., 2015

3..C.T. Carbannuna P.A.Jlumuna «OcHoBEI 00mmeli xumun» usa. [Ipoceenienne 2016 T

HNHuTtepHeT pecypcesl:

http://www.chemistry.narod.ru/ - Mup xuMuu

http://hemi.wallst.ru/ - Xumust. O6pa3oBaTeabHbIH CAiT A1 NIKOJLHUKOB M CTYACHTOB.

http://www.college.ru/chemistry/ - Otkpsithiii Komnemk: Xumus. DIeKTpOHHbIN yU4eOHHK MO

OpraHU4eCKOM U HEOPraHU4ECKOM

3. YciaoBus peanu3anuu NporpaMmbl y4eOHO JucuMiuiuHbl «buosorum»

3.1. TpeGoBanusi K MUHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY 00ecriedyeHHI0
Peanu3anus nporpaMMel AUCHUILIMHBI TPeOyeT HaIMUUs y4eOHOro KabuHeTa 1 JJabOpaHTCKOM:
B KOJUIEJDKE €CTh Y4eOHBIM KaOMHET XUMUU-OMOJIOTUH, Ta0OPaHTCKASI.
MarepuajibHOe M TeXHHYECKOe obecnedeHne y4eOHOro kaduHera:
WuTepakTuBHas cuctema Smart board;
JlokymeHT kamepa Avervision;
['pomKOroBOpUTENM K UHTEPAKTUBHON AOcKe Smart board;
4 Kowmmnstotep Core-Core is 2100 (cuct. 610K, MOHUTOD, KJIaBUATypa, MBIIIb);
Cron npernosiaBaresnisi SproHOMUYHBIN ¢ TyMOOI;
HIxa¢ a1 TOKYMEHTOB 3aKPbITHIH -2 HIT.
[Mkad mMeramnyeckuii 1y peakTUBOB 2 IIT.
CroBl yUeHUYECKHE;
Crynbst yueHHUEeCKHe
0. HIkad yrnosoii;
11. Cryn UCO;
12. Tymba mop TiaKarsi;
13. Jlocka aynuTopHas.
14. 14.CreknsHHas nocyaa
15. BeiTsxHOM mIKad
16. Cton neMoHCTpalMOHHbIH ( J1aOOPaTOPHBIiT)
17. Tymba- moiika 1aboparopHasi C CAHTEXHUKON
18. Tabnuma snexrponHas «lleproanyeckas cucteMa XUMHYECKUX 1eMeHToB J[. 1.
MeHpeneeBay
19. Tabnuma snexTpoHHas «PacTBOpUMOCTE cosel, KUCIOT M OCHOBAaHUH B BOJE»
20. Tabmura «BOTIOIHSI OPTaHUIESCKOTO MDA
21. TaGnuipl O TEXHUKE O€30MaCHOCTH

BOoo~NoOR~WNE
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dnekmpounvie odpazosamenvHvle pecypcol

Nenn  naumenosanue

3emisi. Uctopus MmiiaHeThl.

3emis. Mcropus pa3Butusi.

buonorus. ['eneruka.

buonorusi. OCHOBBI CENEKIIHNH.

buonorus. [lutomorus.

Oxonorus 21 Beka.

Opranuueckas XuMusi  4acth 1-3
VYpoku Ouonormu  Kupusia u Medoaus
EI'D Penerurop no xumuu

O 0 1N DN B W —

Jlemoncmpayuonnwie (2epoapuu, mynaxcu, MaKkemol, CMeHObl, MOOENU 8 paspese, Mooelu
0emMoHcmpayuoHHble)
Yueonwvie npuooput

1)Mogenu —anminKau:

A) ArporieHnos

b) buocunres 6enka

B) B3aumoneiicTBre B TPUPOTHBIX MOMYIISIHSIX
I') F'ameTorenes

J) reneanoruyeckuii METOJ aHTPOIIOTeHE3a

E) reneruka rpynn KpoBu

K) nenenue xierku. MuTo3 u Meios.

3) OcHOBHBIE HANPABJICHHS SBOIIOIHH

N) Crpoenue kineTku

K) Ctpoenue niBetka

JI) Tunuunbie OUOTIEHO3bI

M) YnBoeHue JHK u TPaHCKPUIILIUA PHK

2)KoMIiekTsl Mojienei:
A) JleMoHCTpamoHHBINH HaOOp 1715 cocTaBiIeHUs 00beMHbIX Moaenei IM-OMM
b) Kommiekr «MogaenupoBanue Mmojekyn. Heoprannuyeckue M OpraHMYECKHE COEIUHEHHS
KMM-10
B) Monens «Kpucrtamiueckas pemerka aimMasa
I') Mognens «Kpucramuinyeckast pereTka rpaguray

Ne riim | HauMeHOBaHUE

Mukpockon mkosibHbIi Mukpomen —C 11

Mukpockon ouonoruueckuit MBY :;) M

banst komOunupoBanHas jadboparopnast BKJI- 300

HItaruB naboparopusiii 11I1JIb-1

Anmnapar A npoBeieHHsl XuMuueckux peakiuii AXP-2

Teepnomep TOMII-4

KommekT mep tBepaoctu Poksemsia MTP-1

R (QA[N N || [—

Kommiiekt mep tBepaoctu bpunenna MTB-1

O

KommekT mep tBepaoctu Bukkepca MTB-1

—
o

[ ratus naboparopusiii IIIJIB ( ¢ ogHOM cTOMHKOM)

—
—

Mukpo saboparopus no xumuu MJI-X

—_
[\

Apeometpsl ¢ murHApoM All-1

—_—
(O8]

Acnuparop A-1
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14 [Tpubop 1t OKMCIIEHUs cIupTa Ha MeIHBIM KatanuzaropoMm [IOC-MK

15 JlaGopaTtopHasi ycTaHOBKa «JIEKTPOXUMHUSI- 1

16 Habop «Heopranuka»

17 Habop « Opranuka

18 Becni anexkrponnsie g0 100 rp.

19 I'openka ynuBepcanbHast

20 N3mepurens pH u temneparypsi [1J1P-12

21 KoMIIIeKT /17151 AEMOHCTPAallMOHHbBIX 0NbITOB YHUBepcaibHbli KIOXY
22 [TpuGop s monydeHus ra3oB Aemonctpanuonubii T
23 [Tpubop ayis snexrpoausa coneit [13C

24 CnuptoBka nemoHcTpanonsas CJI

25 Becsl TexHuueckue ¢ rupsimu 10 500 rp. BTT-500

26 Jloxka Juisi COKMTaHusl BeIeCTB

27 Harpearens it npooupox HIT-MH

28 Hab6op cxustnok aiis pactBopoB 250 min HCP- 0,25

29 Amnnapar « Kunna»

30 I'eHepaTop BHICOKOTO HANPSIKEHUS

31 JlaTuuk TemMneparypsbl A1 XMMAYECKH arpeCCUBHBIX CPET

32 ['eHepaTop BHICOKOTO HATIPSIKEHUS

33 Kononka ancop6rmonnas KA-1

34 Ozonarop O-22

35 [TpubGop aJisa 1eMoHCTpaIuy 3aKkoHa coxpaneHus maccol Bemects [1/13-CMB
36 Habops! peakTHBOB /17151 IEMOHCTPALIMOHHBIX ONBITOB(CIIUCOK B IPUIIOKEHHH )

Haensionvie niockocmuvle (niakamol, Kapmol HACMEHHble, WITIOCMPAYUU HACMEHHbLe,
MazHumHwvle 00CKU)

8 Komrutekt Tabmuir « YpOBHH OpTaHU3aAIMH KHBOH IPUPOIBDY

11 Tabnuia «9Konorus- aHTpONOreHHOE BO3AeHCTBUE Ha buochepy»
12 «Qxozorusi. buornyeckue B3aMMOOTHOILIEHUSI OPTAHU3MOBY

14 [Toptpets! OuosoroB (26 mr.)

3.2. Ungpopmayuonnoe obecneuenue ooyuenus

[lepeyenp pexkoMeHIyeMbIX y4eOHBIX U3AaHui, VHTEepHET-pecypcoB, JOMOJHUTEIbHON
JIUTEPATYPhI
OCHOBHBIEC HCTOYHHMKH [JIS MIPenogaBareseu

1.Koncmaumunos B.M. u Op. Buonocus ons nmpogheccuii u cneyuaibHocmel mexHuuecko2o u
ecmecmeeHHO-HAYUH020  npoguieli:  y4yeOHUK Ol CMYOeHmo8  NpoQhecCcUOHANbHbIX
00pazoeamenbHblX oOpeanuzayull, oceausarouux npogeccuu u cneyuarvrocmu CI10. —M., 2017

2.Yeoviues H. B., I[punesa I. I. buonocus: yueOHux Onsi cmyoeHmos npogeccuoHanbHbix
0bpaszosamenvbHbix opeanuzayuil, oceausarowux npogpeccuu u cneyuarvhocmu CI10. — M., 2017

DedepanvHule 3ak0HbL 00  obpazosanuu 6 om29.12. 2012 Ne 273-D3 (8 ped. Dedepanvhbix

saxonoe om 07.05.2013 Ne 99-@3, om 07.06.2013 Ne 120-D3, om 02.07.2013 Ne 170-D3,

4.om 23.07.2013 Ne 203-D3, om 25.11.2013 Ne 317-D3, om 03.02.2014 Ne 1I-D3, om

03.02.2014 Ne 15-D3,

5.0m 05.05.2014 Ne 84-D3, om 27.05.2014 Ne 135-D3, om 04.06.2014 Ne 148-D3, ¢ usm.,

sHecennbimu Dedepanvuvim 3akonom om 04.06.2014 Ne 145-D3, ¢ peo. om 03.07.2016, ¢ uzm.

om 19.12.2016.)

Ilpukaz Munucmepcmea oopazosanus u nayku P® om 31 oexaopsa 2015 2. N 1578 "O enecenuu

usMeHeHUull 8 (hedepanbHblll 20CY0apCmMEeHHbI 00PA308AMENbHBIN CIAHOAPM CPpedHe20 00w e20
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0bpaszosanus, ymeepocoenHvlll npukazom Munucmepemea obpazoeanus u Hayku Poccutickoil
Dedepayuu om 17 maa 2012 2. N413"

Ilpumepnass ocHo8Has 0bpazosamenvhas nNpocpamMma cpeoHeeo 0bwe2o 0bpa306aHus,
0000penHas peuwieHuem GedepaibHoe0 Yu4eOHO-MemooudecKko20 00beOUuHeHuss no oowemy
oopaszoearnuio (npomoxon om 28 utons 2016 2. Ne 2/16-3).

Jononnumeinvhoie
bunny I'JI. Kpeokanosckuii B.A. «buonorus aiis nocrynarouux B By3bs» 2016 T
Bonrosa U.B. CoopHuk 3amad o oo6meit ouonorun.- M 2015
3asm P.I°., JlaBeiioB B.B. «buonorus 1 moctynaromux B By3bl B TaOIUIIAX»
3BepeB A.T., Ky3nenoB B.H. Dxonorust meroguueckoe nocodue 10-11 kmacc. — M.,2017
Koznora T.A. Temarnueckoe ¥ OypOYHOE TIJIAHUPOBAHKE 10 OMOJIOTHH K yueOHHKY KaMeHCKoro
Kpuckynoro A.A., E.A., ITaceunuka B.B. «O0mias 6uonorus. 10-11 xmacce»
[TumenoB A.B. Ypoxu Omonormu B 10-11 kmaccax 1 m 2 wacte. — SApocnaBiab Axagemus
paszButus. 2017 r

Humepnem-pecypcoi:

http://school-collection.edu.ru/collection I'azera «buonorus» u caiit mns yuuteneit «f nay Ha
YPOK OHOJIOTHI»

http://bio.1september. ru OTKpBITHINA KOJUISK: bruomorus

http://college.ru/biology B momorps yuutento 6uonorun: odpazosarensHslii caiit UECOH HI'TIY
http://fns.nspu.ru/resurs/nat BuemkonsHast sxomorusi. Ilporpamma «lllkombHas skonormyeckast
MHHIIATHBA

http://www.eco.nw.ru Best Onosorusi: HaydHO-00pa30oBaTeIbHBIN TOPTa

http://www.sbio.infoB momors Mmoum yueHukam: cailt yuurens ouonoruu A.I1. [Tozauskosa

http://nature.ok.ru/ - Penkue u ncues3aromniye )KUBOTHEIC.
http://news.1september.ru/bio/1999/n036.htm - Bo3HukHOBEHUE )XKM3HU Ha 3eMJIC.
http://nrc.edu.ru/est/r4/ - buonorudeckas kapTuHa MUpa.

http://www.repetitor. 1 c.ru/online/disp.asp?10;2 C Penerurop-On-Jlaiin
http://learnbiology.narod.ru "M3yuaem 6uosnoruto" Martepuaibl 10 BCEM KPYIHBIM pa3jienam
6uosorun

http://www.edu.yar.ru/russian/org/suppl-ed/ebc/index.html [lerckuit sxonoro-6uonornueckuit
HneHTp Y ol

J1st o0y4yarommxest

1.Koncrantuno B.M. u np. buonorus st npodeccuit u cnenuanbHOCTEH TEXHUUECKOTO U
€CTeCTBEHHO-HAyyHOTO  mpoduiel:  y4eOHUK IS CTYIEHTOB  IPOo(ecCHOHATBHBIX
o0Opa3oBarebHbIX OpraHu3alMi, ocBanBaroMX npodeccun u cnennanbHoctu CII0. —M., 20

JlononHuTEIbHBIE HCTOYHUKHU

bonrosa 1.B. C6opHuk 3ama4 mo obmen 6uonorun.- M 2015

3asau P.I., laBeinoB B.B. «buonorus s nocTynaromux B By3bl B TaOIUIIAX»
OHHUIIIEHKO A.B. «bnomorus B Tabnumax " cxemMax»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJINHbI
4.1KoHTpoJb HW  OIEHKa pPE3yJbTaTOB  OCBOCHHUSA
IpernojiaBaTeseM B Ipolecce NPOBEIEHUS NPAKTUYECKUX 3aHATHH M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHINOJIHEHHS OOYYAIOUMMHCA HHIUBUAYAJIbHBIX 3a/laHUH, MPOEKTOB,

JUCHUITIINHBI OCYHICCTBJIIACTCA

HCCICAOBAHUH.
Koapbl
Pe3yabTaThl 00yyeHHs (hopmupyemMbIX DopMBbI U METO/IbI
(ocBOEHHbIE YMEHHUSsI, YCBOEHHbIE 001X KOHTPOJISI M OLIEeHKHU
3HAHMS) KOMIIEeTEeH I pe3yJbTaToB 00y4eHHs
(OK1-OK3S)

® CMBICH TMOHATHI (u3MYecKoe OK1,0K4 3ayeT, 3K3aMeH.

SIBJICHUE, TUII0TE3a, 3aKOH,
Teopus, BEIIIECTBO,
B3aHMOJICHCTBUE,
AJICKTPOMAarHUTHOE II0JI€, BOJIHA,
¢boTOH, aroMm, aTOMHOE SIpo,
MOHHU3UPYIOIIHE U3ITy4eHusl,
IJIaHeTa,  3Be3Ja,  TIaJlaKTHKa,
Bcenennas;

e CMbICH (U3HYECKHX BeJIUYNH: OK1, OK4 [IpakTuueckas pabora,
CKOpOCTb, YCKOpEHHE, Macca, TECTUPOBAHUE, KOHTPOJIbHAS
cuia, UMITYJIBC, pabora, pabora, naboparopHast
MEXaHUYeCKast SHEPTHS, pabora.

BHYTPCHHSIS JHEprus,
a0COJIFOTHAS TeMIleparypa,
CpeIHsisi KWHETHYeCKas dHEpPrus
YaCTHUI[ BEIICCTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTapHbIN
AICKTPUUCCKUN 3apsI;
e CcMbICJ (PU3HYECKUX 3aKOHOB OK1, OK4 [IpakTnueckas paborta,
KJIACCUYCCKOU MEXaHHUKH, VHIUBUAYATBHBIC 3aaHHS
BCEMHUPHOTO TSATOTEHHS,
COXpaHEeHHUsI SHEPTUH, UMITYJIbCa U
AIIEKTPUIECKOTO 3apsna,
TEPMOJMHAMHUKH,
DJICKTPOMArHUTHOW  HWHIYKITUH,
doroaddekra;
e ONHUCHLIBATH " 00LSICHATDH OK1,0K2,0K6 [IpakTrueckas pabora,

(usnyeckue ABJIEHUsI U CBOICTBA
TeJ: IBIDKEHHE HEOECHBIX TeI HU
WCKYCCTBEHHBIX CITyTHHKOB 3€MIIH;
CBOMCTBA Ta30B, JKHUJIKOCTEH MU
TBEPHABIX TEJ; SJIEKTPOMArHUTHYIO

WHTYKIIHIO, pacrpocTpaHeHne
AJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBEIC CBOMCTBa CBETA,

W3TydeHUE | TIOTJIOIICHHE CBETa
aromoM; (poroapdexr;

WHAWBUAYAJIbHBIC 3a1aHUA
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aeJgarb BbIBOAbI Ha  OCHOBEC
OKCIICPUMCHTAJIbHBIX JTaHHBIX;

OK3,0K7, OK8

[IpakTnueckas paborta,
VHIUBUTyaIbHbIC 3a1aHH

NPUBOIUTH npuMepbl
NMPAKTHYECKOr0 MCIO0Jb30BAHUSA
¢pusuyeckux 3HAHMH: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKA U
3JIEKTPOJNHAMUKN B DHEPIETHKE;
Pa3IMYHBIX BUJIOB
3JIEKTPOMArHUTHBIX  HM3Jy4YECHUH
JUTSE pa3BUTHS paauo n
TEJIEKOMMYHUKALU, KBaHTOBOM
GU3MKM B CO3JIaHUU  SIICPHOM
SHEPreTUKHU, J1a3€pOB;

OK8

[IpakTryeckas paborta,
TECTUPOBAHUE, KOHTPOJIbHAS
pabora, nabopaTopHas
pabora.

OTJIMYATH TUIIOTE3bl OT HAYYHBIX
TEOPUH;

OK2,0K3

[IpakTuueckas pabora,
WHIUBUTyaJIbHBIC 33JIaHUS

NPUBOAUTH NpuMepbl,
NMOKAa3bIBaIOIIHE, qTo:
HaOMIOJECHUS W DKCIEPUMEHT
SIBJISTIOTCS OCHOBOH IS
BBIJIBHDKEHHUS THUIIOTE3 M TCOPHH,
IO3BOJISIOT MIPOBEPUTH
HCTUHHOCTD TEOPETUYCCKHUX
BBIBOJIOB; (hU3HWUECKasT TeopHs
JaeT BO3MOJKHOCTH OOBICHSITH
W3BECTHBIC SIBJICHUS TMPUPOJBI U
Hay4yHble (aKThl, MPEICKa3bIBATh
ellle HEU3BECTHLIE ABJICHUS;

OK7,0K8

[IpakTuueckas pabora,
VHIMBHyaJIbHBIC 38 JaHUs

BOCIIPDUHUMATh M Ha OCHOBe
MOJIy4YE€HHBIX 3HAHUH
CaMOCTOSITeIbHO OLIeHUBATH
uHpOpMaIIHIO, COJEpKaIlylocs B
coobmenusix CMU, Hurtepnere,
HAyYHO-TIOMYJISIPHBIX CTaThsIX.

OK7,0K8

[IpakTuyeckas paborta,
WHIUBUAYaJIbHbIE 3aJaHUs

NPUMEHSTH
3HAHUS IS
(Qu3MUecKHux 32129 ;
onpeaensiTh XapakTep
(hu3UIeCcKOro nporecca o
rpaduky, Tabnuie, Gopmyie ;
u3MepAaTh  paaA  QUBNYECKUX
BEJIUYHH, MPECTABIISIS
Pe3yNIbTaThl U3MEPCHHI C YUIETOM
ux HOFpCMHOCTeﬁ*;

NOJIy4YeHHbIe
pelueHust

OK4,0K5

[IpakTnueckas pabora
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HCIOJIB30BATh MPUHOOPETEHHbIE
3HAHUSA H yMeHust B
NPAKTHYECKOI TeSITeJIbHOCTH U
IOBCEIHEBHOH KH3HMU.

e JIg oOecrnedyeHuss 0€30IIaCHOCTH
KU3HEJCATCIILHOCTH B TPOIECCe
WCIIOJIb30BAHUS  TPAHCIIOPTHBIX
CPEACTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEJICTB PAJHO

OK4,0K5

[IpakTuyeckas pabora

4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHU A YYEBHOM JTACIIATIIIMHBI

«XUMMUS»

KOHTpOIH: 1 OIICHKA pE3YyJILTAaTOB OCBOCHUA yqe6H0171 JAUCHUINIMHBI OCYIICCTBIIACTCA IPEII0gaBaTCIEM B

nporecce
71a00PaTOPHBIX 3aHATHUH,

2. TECTUPOBaHUSA, a TAKKEC BBIIIOJTHEHHUSA 06y‘IaIOH_II/IMI/ICH

3. MHOUBUYaJIbHBIX 33/1aHUM.

l.mpoBeneHns NPaKTUYECKUX U

4.MtoroBast OIlCHKa CTaBUTCSl HA OCHOBaHWU TU(D(HEPSHIIMPOBAHHOIO KOHTPOJIS 3HAHHUU B popme 3aueTa

Pe3yabrarbl 00yueHnsi(0CBOEHHbIE YMEHUs,
YCBOECHHbIE 3HAHUS)

Koapl
¢opmupyembIx
00IIHX
KOMIIeTeHIIU i

@DopMBbI U METOIBI KOHTPOJISA 1
OLIEHKHU Pe3yJ1bTATOB 00y4eHUsI

B pesynvmame oceoenusn oucyuniunt
odyuarowuiica 001ceH yMemn:

COCTaBJIATH IEKTPOHHbIE U rpaduvuecKue
(bopMYJIBI CTPOSHHS DIIEKTPOHHBIX 000I0UEK
aTOMOB; MPOTHO3UPOBAThH
XUMHYECKHE CBONCTBA 3JIEMEHTOB, UCXOAS U3 X
MOJIOKEHNS B IEPUOUIECKON CUCTEME U
3NIEKTPOHHOTO CTPOEHHUS;

COCTaBJIATH XUMHUYECKHE (POPMYIIBI COSTMHEHU I
B COOTBETCTBUU CO CTEIIEHBIO OKUCICHUS
XUMUYECKHX DIEMEHTOB;

COCTaBJIAITh YPABHEHHUSI PEAKIIMI HOHHOTO
o0OMeHa B MOJIEKYJIIDHOM M HOHHOM BH/IE;
peliars 3a1a4y Ha PacTBOPBI;

YPAaBHUBATh OKUCIIUTEIbHO—BOCCTAHOBUTEIIbHBIE
peaKkuy HOHHO-JIEKTPOHHBIM METOAOM;
COCTABJISATh YPaBHEHMS IMIPOJIM3a COJIEH,
OIPELENATh KUCIOTHOCTD CPEbL;

COCTABIISATh Ha3BaHUS COEIMHEHHH 10
CHUCTEMAaTUYECKON HOMEHKJIATYypE;

COCTABIISATh CXEMBI PEAKLINH, XapaKTEPHU3YIOIIHE
CBOMCTBa OPraHUYECKUX COCTUHEHHH;

1.nauBuAYya bHBIMA
2.I'pynnoBoit
3.KoMOuHMpOBaHHBII
4.CaMOKOHTpPOJIb
Memoowvl konmponsa:
1.IInceMeHHBbIN
2 IlpakTudeckuit

3.Habnronenue u oneHka
MPaKTUYECKUX JIEUCTBUMN

4 .IloypouHslii Oan (olleHUBaeTCs
JIATEIIbHOCTh CTY/IEHTOB Ha BCEX
3Tanax 3aHsATHsI U BHIBOAUTCS
UTOTOBas OleHKa).5. TecToBkIi
KOHTPOJIb C TPUMEHEHUEM
WH(POPMAITMOHHBIX TEXHOJIOTUH.
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OOBSICHATH B3aHMHOE BIIUSTHAE aTOMOB.

B pe3ynomame oceoenus oucyuniunsl
odyuaromuiica 001ceH 3HAMb:
nepuoanydeckuii 3ako /1. 1. Menneneesa B
CBETE YYCHHUS O CTPOSHUM aTOMa, MPUHIIUIIBI
MTOCTPOCHHS MTEPHOANIECKON CHCTEMBI
SIIEMEHTOB;

-KBaHTOBO-MEXaHWYECKHUE MPEICTABICHHUS O
CTPOSHUH aTOMOB,

-00IIyI0 XapaKTePUCTUKY S-, p-, d-3JICMEHTOB, UX
OHMOJIOTHYECKYIO POJTb M IPIMEHEHNE B
MEIMIIUHE;

-BaKHEHIIINE BUIBI XUMUUECKON CBSI3H U
MeXaHU3M UX
o0Opa3oBaHus; -

-OCHOBHBIE TIOJIOKEHHUS TEOPUU PACTBOPOB U
MEKTPOIUTHIECKON TUCCOLUALINY; -
IIPOTOJIMTUYECKYHO TEOPUIO KUCIIOT U OCHOBaHUM;

-KOJUIUTaTUBHbIE CBOWCTBA PACTBOPOB;

- CIOCOOBI BBIPAKEHUST KOHIIEHTPAITUN
PacTBOPOB; -aJITOPUTMBI PELLICHU 3a/1a4 Ha
PacTBOpBI; -TEOPUIO KOJUIOUJHBIX
PacTBOPOB;

Dopmvl KOHMPOIA 3HAHUIL:
1 . ManuBu Iy TbHBIN
2.KomMOuHMpOBaHHBII
3.CaMOKOHTPOIH
4. OpoHTATHHBIHA
Memoovt Konmponsa:
1. YcTHbrii

2.JInchbMeHHBIN (XMMIYECKII
JIUKTAHT)

3.IToypounslii 6ain (OreHUBAETCS
JIeSITeTIbHOCTD CTYAICHTOB Ha BCEX
gTanax 3aHATHUS U BIBOAUTCA
WUTOTOBAs OIICHKA).

4. TecToBBII KOHTPOJH C
MpUMEHEeHNEM HH(POPMAITMOHHBIX
TEXHOJIOTUH.

4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCIUIIVIMHBI «BUOJIOT' TN »

PesyabTarbl 00yueHus1(0CBOEHHbIE Koambt @®opMBbI U METOABI KOHTPOJISA U
YMEHH$, YCBOCHHbIC 3HAHHA) (hopMHpYyeMBIX | OLICHKH Pe3yJIbTATOB 00y4eHUs!
o0mmx
KOMIIeTeHIH
B pe3ynomame oceoenus oucyuniaunut 1. MlanuBuayanbHbII
odyuaromuiica 001ceH yMems u
3namp: OCHOBHBIE MTOJIOKEHUS 2.I'pynnoBoit
OMOJIOTHYECKUX TEOPUH U OK 4
3aKOHOMEPHOCTEN: KJIETOYHOU TEOPHH, 3.KomMOuHHpOBaHHBIH
HBOJIFOLIMOHHOIO y4eHus, yuyeHus B.1.
Bepnanckoro o 6uocdepe, 3akoHsI I 4.CaMOKOHTpOJIb
Menzens, 3aKOHOMEPHOCTEN
M3MEHYMBOCTH U HACJI€JICTBEHHOCTH; Memoovr Konmponsa:
- CTpoeHHue U (PyHKIIMOHUPOBAHUE
OMOJIOrNYeCKHX O0OBEKTOB: KIIETKH, 1.IInceMeHHbBIH
TEHOB U XpOMOCOM, CTPYKTYpBbI BUJa U OK 2
HKOCHCTEM; - 2.IIpaxTuyeckuit
CYIIHOCTb OMOJIOIMYECKUX MPOIIECCOB:
PasMHOXXEHHUS, OIUIOJOTBOPEHUS, 3.HaOmronenne 1 olieHKa
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JeCTBUSL UICKYCCTBEHHOTO U
€CTECTBEHHOTO 0TOOpA,
(dbopMHpOBaHUE MPHUCIIOCOOICHHOCTH,
IPOUCXOXKICHUE BUIIOB, KDYTOBOPOT
BEILIECTB U MPEBPAIECHUE SHEPTHH B
KJIETKE, OpraHU3Me, B SKOCHCTEMaX U
ounocdepe;-BKIIaa BRIIAIOMIMXCS (B TOM
YHCIIe OTEYECTBCHHBIX ) YUCHBIX B
pa3BUTHE OMOJIOTUYECKON HAYKH;-
OMOJIOTMYECKYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY

OOBSCHATH POJIb OMOJIOTUU B
(hopMUPOBAHUYU HAYYHOTO
MHPOBO33pEHUS; -
BKJIaJ] OMOJIOTUYECKUX TEOPUI B
dopMupoBaHUEe COBPEMEHHOI
€CTECTBEHHO-HAYYHOU KapTUHBI MHPA;
-€IMHCTBO XUBON U HE)KUBOU IIPUPOJIBI,
POJICTBO JKMBBIX OPTaHU3MOB;
-OTpHUIATEIbHOE BIMSHUE aJIKOTOJIA,
HUKOTHUHA, HAPKOTUYECKUX BEIECTB Ha
IMOPHOHAIEHOE U TIOCTAIMOPHUOHAIIEHOE
pa3BHUTHE YEITIOBEKA; -BIIMSIHUE
IKOJIOTUIECKHUX (PaKTOPOB HA KHUBBIE
OpraHHU3MBl, BIUSHAE MyTareHOB Ha
pacTeHus, )KUBOTHBIX U YEIOBEKa;
-B3aMMOCBSI3U M B3aUMO/IeiiCTBUE
OpPraHMU3MOB M OKPYKAIOIIEH Cpelbl;
HNPUYUHBI B (PAKTOPBI IBOIIOLHH,
U3MEHIEMOCTh BHJIOB; -
HapyLIeHNs B Pa3BUTUU OPraHU3MOB,
MYTaIlii 1 UX 3HAUCHHE B
BO3HHUKHOBEHUH HACJIEICTBEHHBIX
3a00JIEBaHUMN; -
YCTOMYMBOCTh, PA3BUTHE U CMEHBI
HKOCUCTEM; HEOOXOTUMOCTh COXPaHEHUS
MHOTroo0Opa3ust BUJIOB;

OK 5

OK 6

OK3

OK 4

MPAKTUYECKUX JICUCTBUI
4.Iloypounsbiii 6ai (O1IeHUBaETCS
JIeATETLHOCTh CTYICHTOB Ha BCEX
JTanax 3aHsATUSl U BBIBOIUTCS
UTOroBast o1ieHKa).S. TecToBbIi
KOHTPOJIb C IPUMEHEHHEM
WH(OPMAITMOHHBIX TEXHOJIOTUH.

Dopmvl KOHMPONA 3HAHUIL:
1.nauBuyanbHbI
2.KoMOMHUPOBaHHBIH
3.CaMOKOHTpOIIb
4.DpoHTATBHBIH

Memoowvt konmpona:
1.Yerubrit

2.ITuceMeHHbBIN (XUMUYECKUT
JIUKTAHT)

3.IToypouHsrii 6an (oIlcHUBACTCS
JCSITeIbHOCTh CTY/ICHTOB Ha BCEX
9Tanax 3aHsATHS U BHIBOIAUTCS
WUTOTOBAs OLICHKA).

4.TecToBBIIl KOHTPOIIb C
pUMEHEHHEM HH(POPMAIIMOHHBIX
TEXHOJIOTHM.
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4.2CI/IHXpOHI/I3aHI/Iﬂ NPEeAMETHLIX, ITUYHOCTHBLIX U METANIPCAMETHBIX
pe3yabTaToB € 00IUMH KOMIICTCHIIUAMH

Taomumna 1

HaumenoBanue OK, IIK coraacuo ®I'OC CI1O

HanmeHnoBaHMe IMYHOCTHBIX Pe3yJIbTATOB
corsracuo ®IrocC Coo

OK 1. [ToHuMath CylHOCTh U COLIMATBHYIO
BHAYMMOCTH CBOEH OyayIien nmpodeccuu, NposBIsTh
K HEH yCTOMYMBBINA MHTEPEC.

JIP 09. 'oTOBHOCTB ¥ CLIOCOOHOCTH K 00pa30oBaHi

B TOM 4YHCJIE CaMOOOpa30BaHHUIO, HA MPOTSIKE
BCEl  JKM3HM;CO3HATEIbHOE OTHOILEHHE K
HEpEpbIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIIEI
npodeccuoHaNbHOM U 00IIECTBEHHOMN AEATENbHOC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTD,
BBHIOMPATH TUIIOBBIE METO/IBI U CIIOCOOBI BHITTOTHEHUS
npodeccuoHaNbHBIX 3a/1a4, OLIEHUBATh UX

A (HEKTHBHOCTH M KA4eCTBO.

JIP 13. Oco3nanHbIii BEIOOp Oynyiel mpodeccuu
BO3MOYKHOCTEH peasin3aiiy COOCTBEHHBIX KU3HEE
[UIaHOB; OTHOIIICHUE K MPO(ECCHOHATLHON
NEeSTEIbHOCTH KaK BO3MOXKHOCTH YYaCTHS B PeIIe]
ITMYHBIX, OOIIIECTBEHHBIX, TOCYAaPCTBCHHBIX,
0OIICHAIIMOHABHBIX MTPOOJIEM

OK 3. [IpuHuMmaTh pemieHus B CTaHAAPTHBIX U
HECTaHIApPTHBIX CUTYalUAX U HECTU 33 HUX
OTBETCTBEHHOCTb.

JIP 09. '0TOBHOCTB U CLIOCOOHOCTH K 00pa30BaH]
TOM 4HCJIe CaMO0OPa30BaHUIO, HA POTSKEHHUH B
JKU3HH; CO3HATEIILHOE OTHOLIEHHUE K HETIPEPBIBH(
00pa30BaHUIO KaK YCIIOBHIO YCIELIHON

npohecCHOHATBHON U OOIIIECTBEHHOH IeATeNbHO

OK 4. Ocy1iecTBasiTh NOUCK U UCHOJIb30BAHUE
uH(pOpMaLu, HeOOXOIUMOM U1 AP HEKTUBHOTO
BBITTOJIHEHHS TPO(HECCHOHAFHBIX 32134,
Npo¢eCCHOHATIBHOTO M IMYHOCTHOTO Pa3BUTHSI.

JIP.  04. CdopMupOBaHHOCTb  MHPOBO33pE
COOTBETCTBYIOILIETO COBPEMEHHOMY ypo
pa3BUTHS HAayKh ¥ OOIIECTBEHHOW TMPaKT
OCHOBAaHHOTO Ha JWalore KyiubTyp, a Ta
pasnmuuHbiX  (GopM  OOIIECTBEHHOTO  CO3Ha
OCO3HAHME CBOETO MECTA B MOJIUKYJIBTYPHOM MH]
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OK 5. Mcnionp3oBaTh HHOOPMAITMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTUH B
npoheccuoHaNbHOM NesTeNbHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE U KOMaHJIE,
A PeKTUBHO 00IIATHCS C KOJIJIEraMH, PYKOBOJCTBOM,
[OTPEOUTEIAMHU.

JIP 07. HaBbIKM COTpPYJHUYECTBA CO CBEPCTHUK:
JIETBMH ~ MJIAJIIET0  BO3pacTa,  B3POCIBIMU
o0pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOM, yuel
MICCIIEZIOBATEIbCKOM, TNPOSKTHOM W JPYTUX E
JEeATEbHOCTH

OK 7. bpatb Ha cebst OTBETCTBEHHOCTb 3a padoTy
WIEHOB KOMaH bl (IIOTYMHEHHBIX ), 32 PE3YIbTaT
BBITTOJIHEHUS 3a/IlaHUH.

JIP 07. HaBbIkM COTpyAHHMYECTBA CO CBEPCTHHI
J€TbMU  MJIQJIIETO0  BO3pPACTa,  B3POCIBIMI
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, YL
UCCJIEI0BATENIbCKOM, MPOEKTHOM M JPYIHX E
JIEATEIbHOCTH.

OK 8. CamocTOSITENIEHO ONPENEISTh 3a1a4l
npodeccCHOHaIbHOTO U IMYHOCTHOTO Pa3BUTHS,
3aHUMAaThCSI CaMOOOpa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIIICHUE KBATH()UKAIHH.

JIP  01. CpopMUPOBAHHOCTH POCCUMCKOI
IPaKJIaHCKOU UJEHTUYHOCTH, TATPUOTU3M
YBAKEHUS K CBOEMY Hapoay, 4yBC
OTBETCTBEHHOCTH nepen PoarHoil, ropaocTu 3a
CBOM Kpai, cBowo Poauny, MPOIITOe
HACTOsIlee MHOTOHAMOHAJIBHOTO Hapo/l

Poccun, yBakeHHE TOCYy1apCTBEHHBIX CHMBOJIOB
(repO, ¢uar, ruMH)

OK 9. OpueHTHpOBaThHCS B YCIOBHAX 4aCTOM CMEHBI
TEXHOJIOTHI B MPO(EeCCUOHATBHOM eI TEIIbHOCTH.

JIP 13. Oco3Hannblif BeIOOp Oymyrieit mpodecc
BO3MOXKHOCTEH peanu3anuu coOcTBe
KU3HCHHBIX TUIaHOB, OTHOIIICHUE

PO eCCUOHATIBHOM NIEITEITLHOCTH KaK BO3MOXE
ydqaCTuss B PCHICHUH  JIMYHBIX, O6HICCTBCI—
TOCYJapCTBEHHBIX, OOIICHAIIMOHAILHBIX MTPOOJIE]

Tabmuma 2
HaunmenoBanue OK coriacao ®I'OC HaumeHoBaHMe IpeAMETHBIX Pe3yJIbTATOB
CIio (yroy0JieHHbli ypoBeHb) corsiacHo @I'OC
COO
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OK 1. [loHuMaTh CyIIHOCTh ¥ COLIUAIBHYIO
3HAYUMOCTh CBOEH Oymymieit mpodeccun,
IIPOSIBJISITh K HEWM YCTOWYMBBINA MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JESITEIIbHOCTh, BRIOMPATh THIIOBBIE METO/IbI
U CIOCOOBI BBITTOJIHEHUS
npo(ecCHOHANILHBIX 3a]1a4, OLIEHUBATh UX
3 PEKTUBHOCTD M KAaYE€CTRBO.

OK 3. [IpynuMath penieHus: B CTaHIapTHBIX
Y HECTAHJAPTHBIX CUTYALUSIX U HECTH 32
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiSTh NOUCK U
UCII0JIb30BaHUe HH(MOPMAITHH, HEOOXOIUMON
TSt 3 PEKTUBHOTO BBITIOTHEHUS
npodeCCHOHATBHBIX 33/1ad,
POPECCHOHAIBHOTO U IMYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBath nH(MOPMALIMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTUH B
npohecCuOHANBHOM NeSTENbHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE U KOMaH/IE,
3¢ (deKTHBHO 00MIATHCS ¢ KOJUICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTb 3a
paboTy 4JIeHOB KOMaH/IbI (MMIOJYMHEHHBIX ), 32
PE3yIBTAT BHIOJIHEHUS 3aIaHHH.

OK 8. CamocTOSITENEHO ONPENENITh 3a1a4l
npo¢eCCHOHATBLHOTO U IMYHOCTHOTO
Pa3BUTHSL, 3aHUMATHCS CaMOOOpPa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH MOBBILLICHUE
KBaJIM(DUKALIHH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX 4aCTOU
CMEHBI TEXHOJIOTHH B podeccroHalbHON
JESATEIIBHOCTH.

[TPy.01. ChopMupoBaHHOCTH COOCTBEHHOM
MO3UIIMU TI0 OTHOIICHHUIO K (PU3NIECKOM
nH(pOPMAIIHH, TIOTYy4aeMOU U3 PA3HBIX
HCTOYHHKOB.

[TPy.03.Biianenne oCHOBHBIMH METOAAMU
Hay4YHOT'O ITO3HAHUS, UCTIOJIb3yEeMbIMU B (pU3HKeE:
HaO0II0/ICHUEM, OTIICAaHUEM, U3MEPEHUEM,
SKCIEPUMEHTOM.

[TPy.04. YMenus o6pabaTbIBaTh pe3yybTaThl
HU3MepeHuil, 0OHapy>KUBATh 3aBUCUMOCTb MEXTY
(hU3HYECKUMU BETHYNHAMU, OOBSICHSITH
MOJTyYEHHBIC PE3YJIbTaThl U JIeJaTh BHIBOJIBI.

[1Py.06.CchopMupOBaHHOCTH YMEHUS IPUMEHSTH
MOJTyYCHHBIEC 3HAHUS JIJIs1 OOBSCHEHUS yCIOBUI
npoTeKaHust (PU3NYECKUX SIBICHUH B IPUPO/IE,
npodeCCHOHATBHOM cepe U A TPUHATHS
MIPAKTUYECKUX PEUICHUH B IOBCEAHEBHON
KU3HH.

[1Py.07.ChopMupoBaHHOCTH COOCTBEHHOI
MIO3HIIUH IO OTHOIICHHIO K (PU3MUECKOM
UH(OPMAIHH, TTOTy4aeMON U3 Pa3HbIX
HCTOYHUKOB.

[1Py.10. Bnanenue ymeHusIMU BbIIBUTaTh
TUIIOTE3bl HA OCHOBE 3HAHMUS
OCHOBOTOJararmux Gpusndaeckux
3aKOHOMEPHOCTEMN U 3aKOHOB, ITPOBEPATH UX
SKCIIEPUMEHTAIbHBIMU CPEJICTBAMHU,
hopmynupys 11e7Ib UCCIEIOBaAHUS.

[Ipy.11. Bnanenue merogamu caMOCTOSATENBHOTO
IJTAaHUPOBAHUS U MPOBEIEHUS (PU3UUECKUX
JKCIEPUMEHTOB, ONIMCAHUS U aHAIN3a
MOJIyYE€HHOM U3MepUTeIbHON HH(pOpMaIuy,
OIIpEeAEIIEHUs JOCTOBEPHOCTHU MOJIy4EHHOTO
pe3yibTara.

[Ipy.12.ChopmupoBaHHOCTH YMEHU
MPOTHO3UPOBAThH, AaHATU3UPOBAThH U OLICHUBATH
MOCJIEICTBHS OBITOBOM M MPOM3BOICTBEHHOM
JeSITEIbHOCTH YeJIOBEKA, CBSI3aHHOMU C
(bU3UIECKUMU TIPOIIECCAMHU, C TTO3HITHI
9KOJIOTHYCCKOM 0€30I1aCHOCTH.
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HaumenoBanue OK coriaacuo ®I'OC CIIO

HanmeHoBaHMe MpeAMETHBIX Pe3yJIbTATOB
(6a3oBblii ypoBeHb) corsiacHo ®I'OC COO

OK'1

IIoHMMAaTh CYIIHOCTh ¥ COLMATBHYI0 3HAYMMOCTh CBOEH

Oynmymieit mpodeccuu, MPOSBIATh K HEW yCTOMYUBBINA WHTEPEC.

- cOPMHUPOBAHHOCTb IIPECTABICHUN O MeCTe
XUMHUU B COBPEMEHHON HAyYHOU KapTUHE MUDA;
IIOHUMaHHE POJIM XUMHUH B (YOPMUPOBAHUU
Kpyro3opa 1 (yHKIIMOHAJIbBHON ITPaMOTHOCTH
YeJI0OBEKa JJIs PELIEHUS IPAKTUYECKUX 3a1a4

-HUCITIOJIb30BAHUC 3HAHUSA O COCTABC, CTPOCHHUH U
XUMHYSCKHX CBOHCTBAX BEIICCTB JIJIS 0e3011acHOTO
IIPUMCHCHHA B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH,

— BJIQJICTh MPAaBUJIAMH M IPUEMaMH 0€30IacHOM
paboThI ¢ XUMHYECKUMU BEIICCTBAMH U
n1abopaTopHBIM 000pPYIOBAaHUEM B CBOEH Oyaymieit
npodeccun

OK2

OpTraHHU30BbIBATH CO6CTBCHHYIO ACATCIIbBHOCTL, UCXOA U3

IIEJIN ¥ CIIOCOOOB €€ JIOCTHKEHHS,
OTIpeIeIEHHBIX PYKOBOIUTENIEM;

BJIAICHUC IIpaBHUJIaMH TCXHUKHU 0€e30macHOCTH pu
HCITIOJIb30BAHUHN XUMHUYCCKHUX BCHICCTB,

— yCTaHaBJIMBaTh B3aUMOCBSI3U MEX]ly TeOpUen U
MPAKTUKOHN, TPUYUHOM U CIIEJCTBUEM NP aHAIN3E
MPOOJIEMHBIX CUTYalluii 1 00OCHOBAaHUU
MIPUHUMAEMBbIX PELICHUH Ha OCHOBE XMMHYECKHX
3HaHUU B cBoeil Oynyien nmpodeccun

OK 3

OK 3. [IpyHuMaTh pemieHus B CTaHAAPTHBIX U
HECTaHJAPTHBIX CUTYalUsIX U HECTU 32 HUX

BJIaICHUC OCHOBHBIMU METOJAMU HAYYHOI'O
IMO3HaHHu4A, UCTIOJIb3YCMBbIMU B XUMUU: H8.6JHO,ZL€HI/I€,
OINMMCAHUEC, UBMCPCHUC, DKCIICPUMECHT, YMCHHUC
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OTBCTCTBCHHOCTD.

00pabaTbIBaTh, OOBSICHATH PE3YJILTAThI
IPOBECHHBIX OIBITOB U JIENIaTh BBIBOJIBL;
TOTOBHOCTb U CIIOCOOHOCTH MTPUMEHSITH METOIbI
TIO3HAHMS TIPU PEIICHUH MTPAKTUYECKUX 3a/1a4

I'oToBHOCTB M CIOCOOHOCTH K 00Pa30BaHUIO, B TOM
quCclie CaMO00pa30BaHUIO, Ha MPOTSKEHUU BCEi

JKU3HU; CO3HATENIbHOE OTHOLIEHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCHENIHON MPOGECCHOHATBHOM U 00IIIeCTBEHHOM
NEeSTeTbHOCTH

OK 4

OCYIIECTBIISATH TOUCK HH(DOpMAIIHH, HEOOXOTUMOM TSI
3¢ (EKTUBHOTO BBITOJIHEHHS TPOPECCHOHATBHBIX 33]1a4;

— KPUTHYECKU OIICHUBATh U UHTEPIIPETUPOBATH
XUMHAYECKYIO0 HHPOPMAIIUIO, COACPIKAIIYIOCS B
COOOMICHHUSX CPENICTB MacCOBOM MH(popMaIu,
pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PCHHS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJISX BBISIBJICHUS OITHOOYHBIX
CyXAcHHUI U (POPMUPOBAHHS COOCTBEHHOM
MO3UIUH;

OK 5

HCIIOJIB30BaTh I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)Ie
TCXHOJIOTHHU B HpO(bCCCPIOHEU'ILHOIZ ACATCIIBHOCTH

-c(hopMHpOBAaHHOCTH COOCTBEHHOM MMO3UIIUH 11O
OTHOILIEHMIO K XUMUYECKON MH(pOpMaIuy,
MOJTy4ae€MON U3 pa3HbIX UCTOYHHUKOB;
TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENBHOM
WH(pOPMaAIIMOHHO- TO3HABATEIHHOM
JESATEIIBHOCTH, BIIaICHNE HAaBbIKAMH ITOJTY4YECHHUS
HeoOxouMoM nH(popMaluy , yMeHue
OpPUEHTUPOBATHLCS B PA3JINYHBIX HCTOYHUKAX
nH(pOpMaLIUK, KPUTUYECKU OLIEHUBAThH u
MHTEPIPETHPOBATH ATY HH(POPMAIIHIO.
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OK 6

Paborath B KOJJIEKTHBE U KOMaHe, 3PPEKTUBHO

O6H.[&TLC$I C KoJuIeraMu, pyKOBOJCTBOM, HOTpC6I/ITeH${MI/I.

BJIQJICHUE TIPABUIIAMU TEXHUKU OE30MMACHOCTH MPU
UCIIOJIb30BaHUM XMMHUYECKHIX BEIECTB; Y MEHUE
MPOYKTHBHO OOIIATHCS M B3aUMO/JICHCTBOBATH B
MpoIecce COBMECTHOM NI TEIILHOCTH, YYUTHIBATh
MTO3UIUH IPYTUX YUACTHUKOB JCSITEIHLHOCTH,

3¢ dexTuBHO paspemarb KOHPIUKTHI

OK 7

bpatb Ha cebst OTBETCTBEHHOCTH 32 PabOTy UJICHOB

KOMaH/1bl (IIOJYUHEHHBIX ), 3@ PE3YJIbTAT BHIIIOJTHEHUS

3aJaHuN.

. ChopMHPOBaHHOCTH IPXKJAHCKON MO3UITNH KaK
AKTUBHOI'O U OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO
00111ecTBa, OCO3HAIOLIETO CBOM KOHCTUTYIIHOHHBIC
1paBa U 00I3aHHOCTH, YBA)KAIOIIETO 3aKOH U
IPaBOIOPSIIOK, 00JIIAI0IIEr0 YyBCTBOM
COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOILETO TPAAULIUOHHbBIE HAIIMOHAIBHBIC U
oO1ieyenoBeyecKre r'yMaHUCTHYECKHE U
JIEMOKpATUYECKUE IEHHOCTH [ 0TOBHOCTH K
ciyxeHnto OTedecTBy, ero 3ammre. Y MEHUE

CaMOCTOATCIbHO OUCHUBATD U IIPUHUMATL PCIICHUS

OK 8.

CaMocTosATENBHO ONPEAEINIATh 3aa4H

PO ECCHOHAIBHOTO U TUYHOCTHOTO Pa3BUTHS,
3aHMMAThCA CaMOOOpPa30BaHNUEM, OCO3HAHHO
TJIAHUPOBATh TOBBIIIEHNE KBATH(UKAIIIH.

. FoToBHOCTb M cnocobHoCTb K 06pa3oBaHMIO, B TOM
yncae camoobpazoBaHMIO, Ha NPOTAKEHUN BCeW
}KU3HU; CO3HaTe/IbHOE OTHOLLEHME K HENPEPbIBHOMY
06pa30BaHUIO KaK YC/IOBUIO YCNELHOM
npodeccnoHanbHoOn N 0bLecTBEHHOW AeATeIbHOCTH

OK 9.

OpueHTUPOBaTHCS B YCIOBUAX YaCTOW CMEHBI
TEXHOJIOTHH B TPO(EeCCHOHATLHON ACITEIHHOCTH.

ChopmmnpoBaHHOCTb MUPOBO33PEHMS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKM1 1 06LL,ECTBEHHOW NPAKTUKMW.

BnageHve HaBblKamu NO3HABaTe/IbHOM, y4ebHo-
NccnefoBaTeIbCKOM U MPOEKTHOM AeATEeNbHOCTH,
HaBblkaMu paspelleHuns npobaem; cnocobHOCTb U

90



FTOTOBHOCTb K CAMOCTOATE/NIbHOMY NMONCKY MeTO40B
peweHnAa NPpakKTn4eCKnx 3agad, npumeHeHunro
Pa3/TINYHbIX METOA0B NO3HAHUA

Tabn 2

Haumenosanue OK coryacuno ®I'OC CIIO

HanmeHoBaHue NpeIMeTHBHIX Pe3yJbTaTOB
(0a3o0BbIii ypoBens) corsaacuo PT'OC COO

OK 1

[ToHnMaTh CyIIHOCTH U COLUAIBHYIO 3HAUUMOCTH CBOEH
Oynyuieit mpodeccuu, MposBIATH K HEll YCTOWYUBBIIMA
UHTEpeEC.

-chopMHUPOBAHHOCTH TPEICTABICHUN O POJIM U MECTE
OMOJIOTHH B COBPEMEHHON HAYYHON KapTHHE MHUPA,
MOHUMaHHE POJIA OMOJIOTUH B POPMUPOBAHUH
Kpyro3opa 1 (yHKIIMOHAIbHON TPAMOTHOCTH YeJIOBEKa
AJI pCHICHU A IMPAKTUYCCKUX 3aa4d

-YCBOCHHE 3HAHUN, HEOOXOAMMBIX IS
dbopmupoBaHus OOIIEH KyJIbTYPBI, ONIPEIEIAIONMICH
aJIeKBaTHOE MOBE/ICHNE YeIIOBEKa B OKpYKaroIIen
cpene, BOCTpeOOBaHHBIC B KU3HU U B IPAKTUUECKOM
JESTEIbHOCTH, (DOPMUPOBAHUIO 3HAHMIA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MUPA,
LEHHOCTHBIX OpPUEHTALNM

OK 2

OpTraHHU30BbIBATH CO6CTBCHHYIO ACATCIIBHOCTDL, UCXOAA U3
Oejin u cImoco0oB ee JOCTHIKCHUS, OITPCACIICHHBIX
PYKOBOAUTCIICM;

BIIaJICHUE OCHOBHBIMU METOJaMHU HAy4YHOT'O MTO3HAHMUS,
WCIIOJIH3YEMBIMH MPU OUOJIOTHYECKUX HCCIIECTOBAHUIX
JKUBBIX 00BEKTOB M SKOCUCTEM: OMMCAHUE, U3MEPEHUE,
MIPOBEICHUE HAOIIOICHNI; BBISIBJICHUE U OLIEHKA
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

— YCTaHABJIMBATh B3aUMOCBS3U MEXKIY (haKTaMu U
TEOpHEH, MPUYUHON U CIEACTBUEM MIPU aHAIHN3E
MpOoOJEMHBIX CUTYaIluii 1 000CHOBAHUHU
MIPUHUMAEMBIX pPElIeHUN Ha OCHOBE OMOJIOTHYECKUX
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3HAHUU.

OK 3

aHAJM3UPOBATh pab0UyI0 CUTYAIUIO, OCYIIECTBIATh
TEKYIIU U UTOTOBBIA KOHTPOJIb, OLIEHKY U KOPPEKIUIO
COOCTBEHHOM J1€ATEIbHOCTH, HECTH OTBETCTBEHHOCTh 32
pe3yJbTaThl CBOEH paboThI;

-BJIaJICHIE OCHOBOIIOJIATAIOIIMMH MOHATHSIMU U
[IPEJICTAaBICHUSIMU O KUBOM MPUPOJIE, €€ YPOBHEBOM
OpTaHMU3aIMH U YBOJIIOINN; YBEPEHHOE MTOJIb30BAHHE
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJIMKOM;
-TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM
qrciie caMmoo0pa30BaHUIO, Ha MPOTSXKEHUH BCE
JKU3HU; -CO3HaTEJIbHOE
OTHOIICHHE K HEITPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPo(ecCHOHAIBHON 1
00IIECTBEHHOMN AESITeTbHOCTH

OK 4

OCYILECTBIIAThH MMOUCK UH(OpMAIK, HEOOXO0AUMON AJIs
3 PEKTUBHOTO BBHIOTHEHUS TPOPECCHOHATBHBIX 33/1a4;

c(OPMHUPOBAHHOCTb COOCTBEHHOM MO3UIIMHU 110
OTHOILIEHHIO K OMOJIOTHYECKOW HH(POPMALINH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB, K III00aJTbHBIM
HKOJIOTMUYECKUM ITpoOsIeMaM U MyTSAM UX PEIICHUs.

— KPUTUYECKHU OLICHUBATh U UHTEPIPETUPOBATH
nH(OpMaInIo, COACPIKAITYIOCS B COOOIIEHUSAX CPEICTB
MaccoBoi uHpopMaluu, pecypcax UHrepHera,
HAaYYHO-TIOMMYJIAPHBIX CTAThAX C TOYKU 3PCHUS
€CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IENSIX
BBISIBJICHUSI OIIMOOYHBIX CYXACHUH U (POPMUPOBAHUS
COOCTBEHHOH TTO3HIIUY;

OK 5

UCIONIb30BaTh NHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH B MPO(HECCUOHATHLHOM NeITeTbHOCTH;

-['0TOBHOCTB 1 CIOCOGHOCTH K CaMOCTOSITENbHOM
MH(}OPMaLIMOHHO- TO3HABATEIbHON

JeSITeIbHOCTH, BIaJIeHHE HaBbIKAMU TOTY4YEHUS

HeoOxoauMoi nHpopMaluy ,

-yMEHHE OPHUEHTUPOBATHCS B PA3TUUYHBIX HCTOUHUKAX

UHPOPMAIIHN, KPUTHYECKH OI[CHUBATh

MHTEPIPETHPOBATH ATY HH(OPMAIIHIO.

OK 6

paboTtaTh B KOMaHzie, 3pPeKTUBHO 00IATHCS C

YMeHue IMIPOAYKTUBHO 06H_[3.TBC$I n
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KOJJIEraMH, PYKOBOJICTBOM.

B3aUMO/ICCTBOBATH B MIPOLIECCE COBMECTHOM
JESITEIbHOCTH, YUUTHIBATh MMO3ULIUU APYTUX

YYaCTHHUKOB JEATEILHOCTH, 3P PEKTUBHO pa3penaTh
KOH(JINKTHI

OK 7 | BpaTb OTBETCTBEHHOCTH 32 pabOTy WIEHOB KOMaHIbI c(OpPMHPOBAHHOCTH YMEHUH OOBSCHITH PE3YIIbTAThI

(TTOAYMHEHHBIX ),3a PE3yNbTAT BBIIOTHEHUS 3aJaHUA. OMOJIOrMYeCKHUX SKCIIEPUMEHTOB, PelIaTh
AJIEMEHTapHbIE OMOJIOTMYECKUE 3ajaun; — -------
YMEHHUE CaMOCTOSITENIBHO OLIEHUBATh U IPUHUMATh
pelieHus,

OK 8 | CamocTOsTENIBHO ONIPEAEATh 3aaun . FTOTOBHOCTb 1 cNOCOBHOCTL K 06Pa30BaHMIO, B TOM YMC/Ie CaMOOBpa3oBaHuIio,
poheCCHOHATBHOIO M TMYHOCTHOIO PAa3BHUTHA, Ha NPOTAXEHWUM BCEW KU3HU; CO3HATE/IbHOE OTHOLLEHWE K HeMpepbiBHOMY
3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO 06pa30oBaHUIO KaK YC/I0BUIO YCNELHOM NpodeccnoHanbHoM 1 0bLecTBEHHOM
IJJAHUPOBATH MOBBINIEHUE KBATH(PUKAIINH. AEATENBHOCTH

OK 9. | OpueHTHpOBaTHCS B YCIOBUSX YaCTONW CMEHBI

TEXHOJIOTUH B HpOCI)CCCHOHaHLHOﬁ ACATCIIBHOCTH

ChdopmMpOBaAHHOCTb MUPOBO33PEHMA, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN N OBLLLECTBEHHOM NMPaKTUKN.

BnageHue HaBblKaMuM NO3HABaTeNbHOM, y4ebHO- nccnenoBaTe/IbCKOMN U
NPOEKTHOM AeATEeNbHOCTW, HaBbIKAMK paspeLleHna Npobaem; cnocobHOCTb U
rOTOBHOCTb K CAMOCTOATENIbHOMY NOMCKY METOLAOB PeLUEHUNA NPAKTUYECKUX
3a4a4y, NPUMEHEHUIO Pa3/INYHbIX MEeTO40B NO3HAHWUA
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