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OBIIASI XAPAKTEPUCTHKA YUYEBHOMW TUCIHUIIJIMHBI «EcTecTBO3HAHKE»
[Tporpamma o6mieo6pa3oBarenbHON yueOHO# mucuuIuIMHbl «EcTecTBO3HAHKE» MpeTHa3HaYeHa
ISl U3yYCHHS €CTECTBO3HAHMS B IPO(PECCHOHATIBHBIX 00pa30BaTEIbHBIX OpPraHU3alusIX,
pean3yronmx 00pa3oBaTeIbHYI0 IPOrpaMMy CpeHETo 001ero oopa3oBaHus B mpeaenax
OCBOEHHSI OCHOBHOM TpodeccuoHanbHoi oopazoBarenbHoi porpammel CI1O (OITOII CITO) na
0a3e OCHOBHOTO 00IIero 00pa3oBaHus, IPU MOATOTOBKE KBATH(PUIIMPOBAHHBIX pab0UnX,
CITy)KaIllUX, CIEIHAINCTOB CPETHETO 3BEHA.
[Tporpamma paspabortana Ha ocHoBe TpeboBanmii PI'OC cpennero odmero oopazoBanus, ¢
yuemom [Ipumeprotl 0CHOBHOU 00PA308aMeNbHOU NPOSPAMMbL CPeOHe20 00uje2o 0bpazoeanusl,
0000penHol peuteruem pedepaibHo20 YueOHO-Memooutecko2o 00beOuHeHUs no
oowemy oopaszosanuto (npomokon om 28 utons 2016 2. Ne 2/16-3)npeapsBasieMbIX K CTPYKTYpE,
COJICPKAHUIO U pe3yIbTaTaM OCBOCHHs y4eOHOM quciuIuinHbl «EcTecTBo3HAHMEY, B
COOTBETCTBUH ¢ PexoMeHIanusMu o opraHu3aiyy NoJydeHUs cpetHero oomiero o0pa3oBaHus
B IIpe/IesiaX 0CBOEHHs 00pa30BaTENbHBIX MPOTPaMM CPEITHETO
npodeccuoHaNIbHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YI€TOM
TpeOoBaHMH (enepatbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB U TIOTY4aeMOU
npodeCcCuy WK CHEUATBHOCTH CPEAHETO MPOPECCHOHAIBHOTO 00pa3oBaHusl (ITMCHMO
JlemaprameHTa rocy1apCTBEHHOM MOJUTUKU B chepe MoAroToBKM pabouunx kaapos u AI10
Muno6puayku Poccun ot 17.03.2015 No 06-259).
Coneprkanue mporpaMmmbl «EcTecTBO3HAaHME) HAMPABIICHO HA JIOCTH)KEHUE CIIETYFOIIUX
nenen:

® OCBOCHHE 3HaHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE MUPA U METO/IaX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HanboJjee BaKHBIMU UICSIMU U IOCTHKEHUSIMU
€CTECTBO3HAHMUSI, OKa3aBIIMMU OIpeIesIONIee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTU;

® OBJIAJICHUE YMEHUSMHU NIPUMEHSITH MOJTYYCHHbIE 3HAHUS 7151 OOBSICHEHUS ABJICHUIN
OKPY’KaIOILIEr0 MUpPa, BOCIPUITHS UH(OPMALIUK €CTECTBEHHO-HAYYHOT'0 U MPO(HEeCCHOHATIEHO
3HAYUMOTO COAEP KAHMS; pA3BUTHE HHTEIIEKTYalbHBIX, TBOPUECKUX CIIOCOOHOCTEH 1
KPUTHYECKOTO MBIIIJICHUS B X0J1€ IPOBEJCHHUSI MPOCTEHIINX HCCIeA0BaHUM, aHAIN3a SIBICHUH,

® BOCHPHATHS M HWHTEPIPETAUH ECTECTBEHHO-HAy4YHOW WMH(POpPMAIMKA;, BOCIUTAHUE
yOXKJIEHHOCTH B BO3MOXXKHOCTH TIO3HAHMSI 3aKOHHOW TIPUPOJBI W HCIOJb30BaHUS
JOCTH)KCHHH €CTeCTBEHHBIX HAyK JJIS Pa3BUTHS ITUBWIM3AIMKM W TOBBIIICHUS KayecTBa
KHU3HH,

¢ [IPUMCHCHUC CCTCCTBCHHO-HAYYHbIX 3HAHUM B HpOCI)CCCHOHaHBHOﬁ JACATCIIBHOCTH 1
MOBCEIHEBHOM KM3HU JJISI oOecneyeHus1 0€30IIaCHOCTH KUSHCACATCIIbHOCTHU,; I'PAMOTHOI'O
HCII0JIb30BaHHA COBPEMCHHBIX TCXHOHOFHI;'I; OXpPaHbI 310POBbA, Oprmanmeﬁ CpCIbl.

B nporpammy BKITIOYEHO cojiep:kaHue, HampaBleHHOE Ha (OPMUPOBAHUE Y CTYJCHTOB
KOMIIETEHIMH, HE00X0AMMBIX 11 kKauecTBeHHOTO ocBoeHuss OITOIT CITO Ha 6a3e 0CHOBHOIO

oOmiero o0pa3oBaHUs ¢ IOTYYSHHEM CPEIHEr0 001ero oopa3oBaHusl; MPOTPaMMbl TIOJTOTOBKU
KBTU(DUIIUPOBAHHBIX PAO0UHX, CIYXKAIIHUX; TPOTPAMMBbI MOATOTOBKH CHEIIHATUCTOB CPEIHETO
3BeHa (IIIIKPC, ITICC3).

[Iporpamma yueOHOM quctuminHbl «EcTecTBO3HAHUEY SBISETCS OCHOBOM /i pa3paboTKu
pabounx mporpamM, B KOTOPBIX MpodeccruoHalbHbIe 00pa3oBaTeIbHbIE OPTaHU3AIINH,

peanusyromiue 00pa3oBaTenbHyI0 MIPOTrpaMMy CpeHero o0IIero 06pa3oBaHus B Mperenax

ocoenus OITOII CITIO na 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHuUs, YTOUHSIOT COJIepKAHNE



y‘-ICGHOFO Marcpuraia, rmocCjICA0BATCIbHOCTD €ro U3yUCHUsA, paClipCaCICHUC y‘IC6HbIX 4JacoB,

TEMaTUKy pedepaToB (IOKIAI0B), HHAUBHIYATbHBIX IPOEKTOB, BUABI CAMOCTOSATEILHBIX padoT ¢
y4eToM creur(uKy MporpaMM NOArOTOBKY KBATU(UIIMPOBAHHBIX PA00YHX, CIYKAIIHX,
CIELIUAIIMCTOB CPETHETO 3BEHA, OCBAUBAEMOM NMPO(ECCUN MIIH CHEHATbHOCTH.

[Tporpamma MOKET UCHOIB30BATHCS APYTUMHU TPOPECCHOHATHHBIME 00pa30BaTEIbHBIMU
OpraHu3aIUsIMH, PEATH3YIOIUMHU 00pa30BaTEIbHYIO IPOTPAMMY CPETHETO OOIIEro
oOpa3oBaHUs B Mpeziesiax OCBOCHHSI OCHOBHOH MPoQecCHOHATBHON 00pa30BaTeIbHOM
nporpammel CITO Ha 6a3e ocHoBHOTO 0611eT0 00pazoBanus (IIITKPC, ITIICC3).
EctecTBo3HaHne — Hayka O SIBJICHHSIX U 3aKOHaX MpHupoabl. COBpEeMEHHOE €CTECTBO3HAHUE
BKJIFOUAET MHOYKECTBO €CTECTBEHHO-HAYYHBIX OTpAcieil, U3 KOTOPbIX HanboJjee BaKHbBIMU
SABIIAIOTCS PU3UKaA, XUMHUA U Orosorus. OHO 0XBaThIBAET IIUPOKHI CIIEKTP BOIPOCOB O
pa3zHoo0pa3HbIX CBOWCTBAX 0OBEKTOB MPUPObI, KOTOPhIE MOKHO paccMaTpUBaTh KakK €IMHOE
LeJoe.

EcTtecTBeHHO-Hay4YHbIE 3HaHUS, OCHOBAaHHBIE HA HUX TEXHOJOTUU (OPMUPYIOT HOBBIHM 00pa3
XKU3HU. BpicokooOpa3oBaHHBIN YEIOBEK HE MOKET JUCTAHLUPOBATHCS OT (PYHIaMEHTAIbHBIX
3HaHUHN 00 OKPYXKAIOIIEM MHUPE, HE PUCKYS OKa3aThbCsi 0ECIIOMOIIIHBIM B PO (GECCHOHATBHOM
nesitenbHOCTH. JI000€ mepcrnekTuBHOE HapaBieHUe IEATEIbHOCTH YeIoBeKa MPsSMO MU
KOCBEHHO CBSI3aHO C HOBOW MaTepuaIbHOU 0a30i U HOBBIMU TEXHOJIOTUSMHU, U 3HAHUE UX
€CTECTBEHHO-HAY4YHOMN CYHIHOCTHU — 3aKOH yCIexa.

EctecTBO3HaHNEe — HeoTheMJIEMas COCTABIISIONIAs KYIbTYpPhI: ONPEeNsis MUPOBO33PEHHE
YeJl0BEKa, OHO IIPOHUKAET U B TYMaHUTApHYIO cPepy, U B 0OIIECTBEHHYIO KU3Hb.

PanrionanbHbIN €CTECTBEHHO-HAYYHBIN METO1, C(OOPMUPOBABIIIHIICS B paMKax €CTECTBEHHBIX
HayK, 00pa3yeT eCTECTBEHHO-HAay4YHYIO0 KapTHHY MHUpa, HeKoe 00pa3Ho-dutocodckoe
0000111eHIE HAYYHBIX 3HAHUH.

OcHOBY ecTecTBO3HaHHUS MPEACTaBIsAET PU3NKa — HayKa O MPUpO/JIe, U3ydarolias HauboJee
Ba)KHBIE SIBJICHUS, 3aKOHBI U CBOWCTBA MaTepuaabHOro Mupa. B ¢usuke yctaHaBiuBaroTcs
YHUBEpPCaJIbHBIE 3aKOHBI, CIPABEIJIMBOCTh KOTOPHIX MOATBEPIKAAETCS HE TOJIBKO B 36MHBIX
YCIIOBHUSAX U B OKOJIO3EMHBIX IPOCTPAHCTBAX, HO M BO Beell Beenennoii. B atom 3akitouaercs
OJIMH U3 CYHUIECTBEHHBIX MPU3HAKOB (DU3UKHU KaK (PyH/IaMEHTAIIbHON HAYKH.

dusnka 3aHUMAET 0C000e MECTO CPE/Id ECTECTBEHHBIX HAYK, IOATOMY €€ IPUHATO CUNTATh
JIUJIEPOM €CTECTBO3HAHUS.

EcrecTBO3HAHME Kak HayKa O SIBICHHUSX M 3aKOHAX MPHUPOJIbI BKIIFOYAET TAKXKE OJIHY U3
BAXXHEHUIINX OTPACIEH — XUMHIO.

XUMHS — HayKa O BEIIECTBaX, UX COCTABE, CTPOCHUH, CBOMCTBAX, MpOIeccax MpeBpallieHus,
KCIMOJIb30BAHUH 3aKOHOB XMMUHM B TPAKTUUECKOM ACATEILHOCTH JIFOACH, B CO3IaHUU HOBBIX
MaTepHuaioB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHUA. JTO HayKa O KHUBOU npupoae. OHa

U3y4aeT PacTUTENbHBIN, J)KUBOTHBIA MUP U YEIIOBEKA, UCIIOIb3ys Kak COOCTBEHHBIE METO/IBI,

TaK U METOJbI APYTHUX HAYK, B HaCTHOCTHU (I)I/ISI/IKI/I, XUMHH 1 MaTCMATHUKU Ha6J'IIOJICHI/I${,

SKCIICPUMCHTBI, UCCIICAOBAHUA C IOMOIIBIO CBETOBOT'O U 3JICKTPOHHOT'O MHUKPOCKOIIA, 06pa60TKy
CTaTUCTUYECKUX JTAHHBIX METOJAaMHU MaTeMaTUYE€CKOM CTaTUCTUKH U Ap. buonorus

BBISIBJISIET 3AKOHOMEPHOCTH, IPUCYIIHME KU3HU BO BCEX €€ MPOSBICHUAX, B TOM YHCIIe 0OMEH
BEIIECTB, POCT, pa3MHOKEHHE, HACTIEICTBEHHOCTh, H3MEHUMBOCTD, SBOJIIOLIUIO H JIP.

B nmpodeccronanbHbIx 00pa3oBaTeNbHBIX OPraHU3alMAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
porpammy cpenHero oomiero oopaszoanus B npeaenax ocsoerus OITOIT CIIO Ha Gaze
OCHOBHOTO 00111ero 00pa3oBaHus, N3y4aeTCsl MHTEIpUpOBaHHAas ydeOHas TUCIUILTHHA



«EctecTBO3HaHMEY, BKIIOYAIOIAs TPH pa3zesa, 001agaronme OTHOCUTETbHON
CaMOCTOSTENBHOCTBIO U LIETOCTHOCTHIO — «Du3uka», «Xumus», «buonorus» — 4to He
HapyIIaeT MPUBBIYHYIO JJOTUKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUs CTY/ICHTOB.

[Tpu ocBoennu npodeccuit CI1O u cnennansrocteit CITO conuanbHO-?KOHOMHYECKOTO U
T'YMaHHUTApHOTO Npoduiel mpodeccnoHaIbHOTO 00pa30BaHMs €CTECTBO3HAHNE H3yYaeTCs Ha
6azoBom ypoBHe ®I'OC cpemHero obmiero 00pa3oBaHus ¢ YI4ETOM CIEIU(PUKHA OCBaNBacMON
npodeccuu WM CIenuaIbHOCTH.

OTO0 BBIpaKaeTCs B COJEPKaHUU O0yUEHMsI, KOJIMYECTBE YacOB, BbIICISAEMBbIX Ha U3YUYECHUE
OTJIENILHBIX TEM IPOTPaMMBI, TITyOWHE UX OCBOCHHUS 00YJaIOIUMHUCS, 00beMe U XapaKTepe
MIPaKTUYECKUX 3aHATUM, BUAAX BHEAYJUTOPHON CaMOCTOSATEIbHOM pabOThl CTYIEHTOB.

B npouecce peanuzanuu cosiepkanus yueOHON AucuuIuinebl «EcTecTBO3HaHNE» 3HAUNMO
n3ydeHue paszaena «Pusnka», KOTOpbI BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHHUM 00
OKpPY)KaIoIlleM MUpe. DTOT pa3ien SIBISETCS CUCTEMOOOPA3yIOIIUM Ul IPYTUX pa3JIeioB
y4eOHOM TMCUUILINHBL, TOCKOJIbKY (PM3NYECKUE 3aKOHBI JIe)KaT B OCHOBE COJIEP)KaHUS KypCOB
XUMUHU U OUOJIOTHUH.

[Ipu u3yyennn yueOGHOTO MaTepuaa o XMMUHU U OMOJIOTUH 11eJIeCO00pa3HO aKLEHTUPOBATh
BHUMaHUE 00yJaroImMXCcs Ha )KU3HEHHO BAXKHBIX O0OBEKTAX MPHUPOJIBI U OPraHU3ME YeTIOBEKa.
Oto ruapocdepa, armochepa u brocdepa, KOTOpbIe pacCMaTPUBAIOTCS ¢ TOYKH

3pEeHHSI XHMUYECKUX COCTABOB M CBOMCTB, UX 3HAUCHUS IS KU3HEACSITSIIBHOCTH JTIOJICH,

3TO Co/Iep KaHNe, OCBELIAIOIIee POJIb BAKHEHIINX XUMHUECKUX 3JIEMEHTOB B OpraHu3Me
YeJIOBEKa, BOIIPOCHI OXPAHBI 3/I0POBBS, MPOMUIAKTUKN 3a00I€BaHUN U BPEIHBIX MPUBBIYEK,
MOCJIEICTBUI U3MEHEHHMSI Cpe/ibl OOMTaHMSI YeIOBeKa /Ui YeJIOBEUECKOW IMBUITU3AIIUH.
3amMeTHOE MECTO B COJIEP)KaHUH YUeOHON TUCITUTUIMHBI 3aHUMAET YIeOHBI MaTepual, He
TOJIBKO (hOPMUPYIOLIUI €CTECTBEHHO-HAYUHYIO KapTUHY MUpPA Y CTYJEHTOB, HO U
PacKpbIBAIOIINN MTPAKTHYECKOE 3HaUEHHE eCTECTBEHHO-HAYYHBIX 3HAHUI BO Beex cepax mKU3HU
COBPEMEHHOTO OOIIECTBA, B TOM YHCJIE B TYMaHUTapHOU cdepe.

B nenom yue6nas qucruninza «EctecTBo3HaHUEY, B COJEP)KAaHUH KOTOPOH BETYIIIHM
KOMITOHEHTOM SIBJISIIOTCS] HAY4HbIE 3HAHUS M HAyUHbIE METO bl IO3HAHMUSI, TI03BOJISIET
chopMUpOBaTh y 00YUAIOIIKUXCS IETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa, TPOOYAUTH
Yy HUX 3MOLIMOHAJIBHO-IICHHOCTHOE OTHOIIIEHHE K U3y4aeMOMY MaTepuaiy, TOTOBHOCTh K BEIOODY
NeUCTBUI OINpeIelICeHHON HANpPaBJICHHOCTH, YMEHUE KPUTHYECKH OLIEHUBATh CBOU U UY)KHE
JNEUCTBUS U MOCTYIKH.

WuTerpupoBanHoe cofepkaHue yueOHOM TUCIUILTUHBI TO3BOJISIET MTPEnoAaBaTesiM GU3UKH,
XUMHH U OMOJIOTUU COBMECTHO OPTraHM30BaTh U3yUEHHE €CTECTBO3HAHUS, HCIIONIb3Ys
MMEIOIIMECS YaCTHBIE METOIMKHU MIPETNOJaBaHus MpEAMETa.

Nzyuenue ob1eoOpazoBaTenbHOM yueOHOM MuCHUILUIUHEI « EcTecTBO3HaHKEe)» 3aBEpIIaeTCs
Mo/IBeIEHuEM UTOTOB B (popme nuddepeHInpOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHON
aTTecTalluu CTYACHTOB B mpouecce ocBoeHust ocHopHoi OIIOIT CITO ¢ nony4yeHueM cpenHero
obmrero o6pazopanus (I[TIIKPC, TITICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUATIIIAHBI «®U3UKA »

ITporpamma oOmieo6pa3oBarenbHON yueOHO# nucuuuinael «Pu3nka» npenHazHadyeHa Juls
u3yueHus pU3MKH B podeccuoHabHBIX 00pa3oBaTenbHbIX opranuzanuax CIIO, peanusyromux
00pa3oBaTeNIbHYI0 IPOrpaMMy CpeIHETo 001Iero oopa3oBaHus B Ipejiesiax OCBOEHHUSI OCHOBHOM
npogeccuoHanbHOU o6pazoBaTenbHoi mporpammsel CITIO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o0riero oOpa3oBaHus MPH MOJTOTOBKE KBATU(PHUIMPOBAHHBIX pabouunX, CIIyKalux U
CMELUATNCTOB CPETHETO 3BEHA.

IIporpamma paspabotana Ha ocHoBe TpeboBanuii PI'OC cpennero obiiero o6pazoBaHus, ¢
V4emom npuUMepHOU OCHOBHOU 0OPA308AMENbHOU NPOCPAMMbL CPeOHe20 00ue20 00pazo6anus,
0000penHol peuteruem hedepanbHo20 YUeOHO-Memooudecko20 00beOUHeHUs o 0ouemy
obpazosanuto (npomokon om 28 uionsi 2016 2. Ne 2/16-3) nIpeAbSBIIEMBIX K CTPYKTYpE,



COJICP’KAaHUIO U PE3yIbTaTaM OCBOCHHS YUECOHOU MUCIUILTUHBI «DHU3HKa», B COOTBETCTBUU C
PekoMeHgarusamMu mo opraHu3aiyy MoJIydeHUs CPEeHEro 00Iero 00pa3oBaHus B Ipeaesiax
OCBOCHHS 00pa30BaTENbHBIX IPOTPAMM CPeTHET0 MPoGEeCCHOHATBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00111eT0 00pa30oBaHus C yIeTOM TpeOoBaHUid (peaeparbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB U MOTy9aeMOi TPOPECCHH WU CIEIIHATLHOCTU CPEIHETO
npodeccrnoHaIbHOTO 00pa3oBanus (MUChMO JlemapTaMeHTa rocy1lapcTBEHHOM MOJUTHKY B
cdepe nmoaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).
Conepxanue nmporpaMmbl «DU3KKa» HAMPABICHO Ha JIOCTIDKEHUE CIICTYIONIUX IeJIei:
OCBOCHHME 3HAHUH O (PYHIAMEHTAIBHBIX (DU3MUSCKUX * 3aKOHAX M MPUHITUTIAX,

JISKAIUX B OCHOBE COBPEMEHHOM (PH3UYIECKOM KapTHUHBI MUPA; HAN0O0JIEe BAXKHBIX

OTKPBITHSX B 0071aCTH (PU3UKH, OKA3aBIINX OMPEACISIONISe BIUSHIE HA Pa3BUTHE

TEXHHUKH ¥ TEXHOJIOTUH; METOIaX HAyIHOTO ITO3HAHUS TTPUPO,IBI;

* OBJIQJICHUE YMEHUSMH MTPOBOJAUTH HAOIIOICHUS, INITAHUPOBATH U BBIITOJIHATH YKCIICPUMEHTHI,
BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJISIIH, TPUMEHSTD ITOJTYdeHHBIC 3HAHUS 110 (PU3UKE TSI
00BSICHEHUS Pa3HOOOPA3HBIX GU3NUYECKUX SBIICHUI M CBONCTB BEIIECTB; MPAKTUICCKH
WCI0JIb30BaTh (DM3MUECKUE 3HAHUS; OIICHUBATH JJOCTOBEPHOCTh €CTECTBEHHO-HAYUHOH
nHpopmanuy;

* pa3BHUTHE NO3HABATEIIBHBIX HHTEPECOB, HHTEUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH B
mporiecce MpUoOPETCHHSI 3HAHWA W YMEHUH 110 (PU3UKE C MCIOIh30BAaHUEM Pa3THIHBIX
HMCTOYHUKOB HH(POPMAITUU ¥ COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH;

* BOCITUTAaHUE YOCKJICHHOCTH B BO3MOXKHOCTH ITO3HAHKS 3aKOHOB IPUPOJIBI, HCITOJIb30BAHUS
JTOCTYIKEHUH (PU3UKH Ha OJ1aro pa3BUTHS YSIOBEUSCKOW MMBHITU3AIINN; HEOOXOMMOCTH
COTPYJHHYECTBA B MPOIIECCE COBMECTHOTO BBITTOJIHEHUS 33J1a4, YBAKUTEIIBHOTO OTHOIICHUS K
MHEHHIO OTIMIOHEHTA MPHU 00CYKIEHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO COJICP)KaHUS;
TOTOBHOCTH K MOPAJIbHO-3TUYECKON OIICHKE MCITOIh30BaHUS HAYYHBIX JTIOCTHIKEHUMN, YyBCTBA
OTBETCTBEHHOCTH 32 3AIUTY OKPYKAIOIIEH CPEIb;

* HCTOJIb30BaHUE MPUOOPETCHHBIX 3HAHUN U YMEHHH JIJIs1 PEIICHHS TIPAKTHIECKUX

3aJ1a4 IMOBCEIHEBHOM JKU3HU, 00eCIeUeHHS 0€30ITaCHOCTH COOCTBEHHOM JKU3HH,
paIrMoOHAIBHOTO TPHUPOAOTIOIH30BAHMS M OXPaHbI OKPY)KAIOIIEH Cpellbl 1 BOZMOKHOCTh
MIPUMEHEHHMsI 3HAHUH TIPH PEIICHUH 33]1a4, BO3HUKAIOIIKMX B MOCIEAYIONIEH MTPodeCCHOHATBHON
JIESITEILHOCTH.

B nporpammy BKIIFOYEHO COJepKaHKE, HAallpaBJIeHHOE Ha JOPMUPOBAHUE Y CTYICHTOB
KOMIIETEHIMH, He00X0IMMBIX 11 kKauecTBeHHOTo ocBoeHus1 OITOIT CITO Ha 6a3e 0CHOBHOIO
0011ero 00pa3oBaHus C MOJYYCHUEM CPEIHETr0 00IIero o0pa3oBaHus; MPOTPAMMBI TIOATOTOBKH
KBATM(HUIIUPOBAHHBIX Pab0UYUX, CIYXKAITUX, MPOTPAMMBbI TTOJATOTOBKH CIICIIUAIMCTOB CPEIHETO
3sena (IIIIKPC, IIIICC3).

[IporpamMma yueOHOM quctumiauHbl «Du3nKay SIBISIETCS OCHOBOM IS pa3paboTKu

pabouux mporpamMm, B KOTOPHIX MPOGECCHOHAIbHBIE 00pa30BaTEIbHBIC OpraHU3aIIHH,
peanuzyromue 00pa3oBaTeNbHyI0 IPOrpaMMy CpeTHEro o0IIero 06pa3oBaHus B mpeaesiax
ocoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 0011ero 00pa3oBaHus, yTOUHSIOT COAECPKAHUE
y4eOHOro MaTepHana, Mociae0BaTeIbHOCTh €T0 U3yUeHUs, paciipe/ielieHne yueOHbIX YacoB,
TeMaTuKy pedepaTroB, UHAUBUAYATbHBIX MPOEKTOB, BUIbI CAMOCTOSITENFHBIX pa0dOT, YIUTHIBAS
crenuguKy MporpamMmm MoAroTOBKH KBATH(PHUIIMPOBAHHBIX PAO0UMX, CITY)KAIINX U
CHEIHATMCTOB CPEAHETO 3B€HA, OCBaUBaEeMO Mpodeccuu MWK CreUaIbHOCTH.

[IporpamMma MOKeT UCTIOIB30BATHCS APYTUMH MPOPecCHOHATBHBIMU 00pa30BaTeIbHBIMU
OpraHU3aIUsIMH, PEATU3YIONIMMHI 00pa30BaTeIbHYIO IPOTrPAMMY CPEIHETO OOIIEero
obpa3zoBanus B npeaenax ocBoerust OITOIT CITIO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHus
(ITIIKPC, IIIICC3).

B ocHoBe yueOHOM quctuminibl «Du3uka» IeKUT yCTaHOBKA Ha (JOPMUPOBAHKE y 00ydaeMbIX
CUCTEeMBI 0a30BBIX MOHATHI (PU3UKU U TPEJCTABICHUN O COBPEMEHHOMN (PH3NUECKON KapTHUHE
MHpa, a TAaKXKe BBIpab0OTKa YMEHUI MPUMEHATh (PU3UUYECKUE 3HAHUS KaK B IPO(eCcCHOHaTBHON
NEeSITeNLHOCTH, TaK U JJIsl PEIISHUS )KU3HEHHBIX 331a4. MHOTHe TOJI0XKEHUS, pa3BUBaeMbIe



(U3HKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3aHUS U UCTIOJIb30BaHUS HHPOPMAITHOHHBIX U
KOMMYHHKAITMOHHBIX TexHoorwid (MKT) —omHoro u3 Hanboliee 3HaYMMBIX TEXHOJIOTHISCKUX
JOCTH>KEHHI COBpeMEeHHOU nuBWiIn3aiuu. Gusuka qaeT Koy K MOHUMAHUI0 MHOTOYHMCIIEHHBIX
SIBIICHUH U TIPOLIECCOB OKPYXKAIOIIEr0 MUPa (B €CTECTBEHHO-HAYYHBIX 001aCTAX, COLMOIOTHH,
IKOHOMHKE, S3BIKE, TUTEpAType U Ap.). B pusnke GopMupyrOTCS MHOTHE BUJIBI I TEIILHOCTH,
KOTOpPBIE UMEIOT METaNpeIMETHBIN XapakTep. K HUM B mepByro o4uepeib OTHOCSTCS:
MO/ISTUPOBAHNUE 0OBEKTOB M MPOIECCOB, MPUMEHEHNUE OCHOBHBIX METOJIOB MTO3HAHUSI, CHCTEMHO -
nH()OPMAMOHHBIN aHAIN3, GOPMYIMPOBAHKE TUTIOTE3, aHAIM3 M CUHTE3, CPaBHEHUE,
00001IeHNEe, CUCTEMATH3AIH, BRISBIICHUE TIPUINHHO-CIICICTBEHHBIX CBS3€H, TIOUCK aHAJIOTOB,
yrnpaBjieHrue 00beKTaMH | mpolieccamu. MIMeHHO 3Ta TUCIUILTMHA TT03BOJISIET TO3HAKOMUTD
CTYJIEHTOB C HAyYHBIMU METOJaMU MO3HAHUS, HAYYUTh UX OTINYATh TUIIOTE3Y OT TEOPHH,
TEOPUIO OT 3KcriepuMeHTa. Pu3nka UMeeT OueHb O0JIBIIOE M BCEBO3PACTAIOIIEE YUCIIO
MEXTUCIUTITMHAPHBIX CBSA3EH, MPUYEM Ha YPOBHE KaK MOHSATHITHOTO amnmapara, Tak u
uHcTpymeHTapusi. CkazaHHOE MO3BOJISIET paCCMaTPUBATh (PU3MKY KaK METAAUCITUIUINHY,
KOTOpasi MPeI0CTaBISET MEXAUCITUTUIMHAPHBIN S3bIK JUIsl OTMIMCAHKS HAYYHOW KapTHHBI MUpA.
®du3znka ABIAETCS CUCTEMOOOpa3yoluM (HakTOpOM i €CTECTBEHHO-HAYyUHbIX Y4EOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI JIE)KAT B OCHOBE COJCPKAHUS XUMUHU, OMOJIOTHH,
reorpaduu, aCTPOHOMUM U CHIEIUATBHBIX JUCITUTUINH (TEXHUYECKAs MEXaHUKa,
ANIEKTPOTEXHUKA, JIEKTPOHMKA U JIp.). YueOHas nuciuIuinia «Pu3nka» co3gaer
YHUBEpCAIBHYIO 0a3y 15l U3ydeHus 001menpohecCHOHaATBHBIX U CIICIUATBHBIX JUCITUTIINH,
3aKy1aJbpiBasi QyHAAMEHT Ui TOCJIEAYIOIEro 00yuyeHus CTYJeHTOB.

Ob6nanas TOTUYECKOM CTPOMHOCTHIO M OMHUPAsCh Ha SKCIIEPUMEHTANIbHbIE (PAaKThI, yueOHas
mucruinHa «du3ukay GopMHUPYET y CTYICHTOB MMOJTMHHO HAY9HOE MUPOBO33peHHe. Du3nka
SIBJIIETCS OCHOBOM YU€HHUsI O MaTepHaIbHOM MHUPE U pelIaeT npodieMbl 3TOr0 MUpa.

N3yuenune puszukn B mpodeccruoHaIbHBIX 00pa30BaTEeIbHBIX OPraHU3alUsIX, PEATH3YIOMHNX
00pa3oBaTeNbHYIO MPOTPaMMY CpeliHero oomiero oopazoBanus B npeneiax ocsoenus OITOTT
CIIO na 6a3e 0OCHOBHOTO 00111eT0 00pa30BaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCIMOCTH OT
npoduist mpodecCHoOHaATFHOTO 00pa30BaHMs. DTO BEIpAXKACTCS B COJIEPKaHUU O0yUeHUS,
KOJIMYECTBE YacOB, BBIJICISIEMbIX Ha U3YUEHHUE OTAEIbHBIX TEM MTPOrPaMMBI,

ri1yOMHEe UX OCBOCHHSI CTy/IEHTaMH, 00beMe U XapakTepe MPaKTHUECKUX 3aHATUH, BUIAX
BHEAyIMTOPHOI CaMOCTOSITeIbHON pabOThI CTYAECHTOB.

ITpu ocBoenuu npodeccuii CI1O u cnenuansHocTeit CIIO ectecTBeHHO-HAYIHOTO TIPOPHIIS
npodeccroHanbHOro 00pasoBanus pusuka uzydaercs Ha 6a30BoM ypoBHe OI'OC cpennero
obmero oopazoBanus, mpu ocBoenuu npodeccuii CI1O u cnienmansroctet CITO TexHnYecKoro
npoduis npodeccuoHaTbHOTO 00pa3oBaHus GU3KMKa U3ydaeTcs 0osee yriryOJIeHHO, KaK
npoduibHas yueOHas JUCHUILTNHA, YIUTHIBAIOIIAs CHIEU(PUKY OCBauBaeMbIX Ipodeccuii uin
CIIEIMAJIBHOCTEH.

ITpu ocBoenun npodeccuii CITO u cnenuansHoctel CITO conuanbHO-35KOHOMUYECKOTO U
ryMaHUTapHOro npoduiieii npodeccnoHanrbHOro 00pa3oBaHus (HU3MKa U3ydaeTcs B COCTaBE
MHTETPUPOBAHHOM yueOHOM TUCIUIUIMHBI «EcTecTBO3HAHME» 00s513aTENbHON MPEeIMETHON
obnactu «EctectBennbie Haykn» OI'OC cpeanero obuero odbpazosanus. B cogepxanuu
y4eOHOM TUCIUILTUHBI 10 (PU3UKE MPU MOATOTOBKE 00yUYAOLIUXCS MO MPOGECCHsIM U
CHEIHATLHOCTSIM TEXHHUECKOTO Mpodus mpodeccuoHanbHOro o0pa3zoBaHus MpoQpHIbHON
COCTaBIISIONIEH SBIsIETCS pa3aen «DIeKTPoANHAMUKA», TaK KaK O0JIBIIMHCTBO Mpodeccuii u
CHEIHATbHOCTEH, OTHOCSIIUXCS K 3TOMY MPOQUITIO, CBA3AHBI C JIEKTPOTEXHUKON U
anekTpoHuKoil. Coaepkanue yueOHOM TUCIUIUINHBI, pealln3yeMoe MPH MOArOTOBKE
oOyuaronuxcs 1o mpoeccusiM U CIIelUaIbHOCTIM €CTE€CTBEHHO-HAYYHOTO PO dUIIst
npodeccuoHaIBHOTO 00pa30BaHUs, HE UIMEET SBHO BBIPAKEHHOU MPOQHUILHOM COCTABIISIONIEH,
TaK KaK MpOo(ECCHH U CIEIUATBHOCTH, OTHOCSIIIHNECS K STOMY MPOQIITI0 00y4IeHUs, HE UMEIOT
MIPEUMYIIIECTBEHHOM CBSI3U C TEM WU HHBIM pasnenoM ¢puszuku. OTHAKO B 3aBUCUMOCTH OT
noydaemoit mpodeccun CIIO mmu cnemmanbHocTH CITO B pamMkax eCTECTBEHHO-HAy4YHOTO



npoduiis mpohecCHOHATHFHOTO 00pa30BaHUs TIOBHIIICHHOE BHUMAHUE MOKET OBITh YACICHO
u3yueHuro paszaena «MosekymapHas pusuka. TepMoIuHaAMUKay», OTACIBHBIX TEM pasJieia
«DONEKTPOAMHAMHKA» 1 OCOOCHHO TE€M 3KOJOTMYECKOTO COAEPIKaHUs, IPUCYTCTBYIONIUX IOYTH B
KaX10M pazfaene. TeopeTndeckue CBeICHU 1Mo (PU3HUKe JOTOJHSIIOTCS IEMOHCTPAIMSIMU U
nabopaTopHBIMU PAOOTAMH.

Nzyuenune o6meoOpazoBaTeibHOM yueOHON qUCIUIUIMHBI «DH3KKay 3aBepIiaeTcs MmoABEACHHEM
UTOroB B hopme audPepeHIIMpOBaHHOTO 3a4eTa WK YK3aMEHA B PaMKaX MIPOMEXKYTOUHON
arrecrauuu cTyaeHToB B npouecce ocsoeHust OIIOII CIIO ¢ nonyuenuem cpeaHero oOIiero
obpazosanus (IIITKPC, TIIICC3).

OBIIASI XAPAKTEPUCTUKA YYEFHOM TUCITATLIAHBI «XUMMST»

[Iporpamma o0rmieo06pa3oBaTesbHON yueOHOM TUCIUIUINHBI «XUMUS» MpeAHa3HaYeHA IS
M3y4EHUsl XUMHHU B NpodeccuoHanbHbIX 00pazoBarenbHbIX opranusamusax CI10, peanusyromux
00pa3oBareIpHYI0 MIPOrpaMMy CPEHETO O0IIEro 00pa3oBaHus B MpeIesiax OCBOSHUS OCHOBHOM
npodeccuoHanbHoi oOpazoBarenbHOi porpammel CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o0u1ero 06pazoBaHus NPy NOArOTOBKE KBATU(PHUIIMPOBAHHBIX pab0UMX, CIyXKalllKX,
CHEIHAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemHero obmero oOpa3oBaHUs,
MPEABSBISIEMBIX K CTPYKTYpE, COJCPKAHUIO M PE3yIbTaTaM OCBOCHUS Y4eOHOU IUCIUTUIH-HEI
«XuMUS», B COOTBETCTBUU ¢ PekoMeHmanmusMu Mo opraHu3aiyy MOJYYeHUs] CpeIHero oOmiero
oOpazoBaHHMsl B TIpeAesiax OCBOCHHA O0O0pa30BaTENbHBIX MPOTPaMM CpeaHero mpodec-
CHOHAJIbHOTO OOpa3oBaHMsI Ha 0a3e OCHOBHOTO 0OIIero obpa3zoBaHHs C Y4eTOM TpeOOBaHUI
(benepaabHBIX TOCYTIAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB M MOJTyJdaeMOi mpodeccuu Wi
CHENUAaTIbHOCTA  CpemHero mnpodeccHuoHambHOTO  oOpa3oBanus (mucbMmo JlemaprameHTta
TOCYIapCTBEHHON MOJMUTHKKA B cdepe MoaroToBku padoumx kaapoB u IO MwuHOOpHaAyKH
Poccun ot 17.03.2015 Ne 06-259). ¢ yuemom Ilpumeproii ocHo8HOU 00pazosamenbHOl
npocpammuvl cpeore20 0bueco 06pazoeanus, 000OPEHHOU peuleHuem @GeodepanrbHoco Y4eOHO-
Memoouneckozo 0oveduneHuss no obuemy oopazosanuro (npomokon om 28 urousa 2016 e. Ne
2/16-3

Coneprxanue mporpaMMbl « XMMUSD HaIIPaBICHO HA JOCTHIKEHHE CIEIYIOIIUX LIeTIei:
-popmupoBanue y oOy4yaroOUIUXCS YMEHHUS OLIEHUBAThb 3HAYMMOCTh XUMHUYECKOTO 3HAHMS IS
Ka)XI0TO YeJIOBEKa;

-(opmMupoBaHue y 00y4aromuxcs 1eJI0CTHOTO MPEACTABICHUS O MUPE U POJIM XMMUHU B CO3/1aHUU
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOU! KapTUHBI MHUPA; YMEHHUS OOBSICHITH OOBEKTHI U MPOIECCHI
OKpYKarolen JeUCTBUTEIIbHOCTH: MPUPOIHOM, COLIMATBHOM, KYJIBTYPHOM, TEXHUYECKOM CPEIbI,
— HCIIONB3YA IS 5TOTO XUMHUYECKHUE 3HAHUS,

-pa3BuTHEe y OOy4arommuxcsi YMEHHH pa3iaudarh (akTbl U OLEHKH, CPAaBHUBATh OICHOYHBIE
BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBS3b KPUTEPUEB C OMPEICIICHHOMN CUCTEMO
LEHHOCTeH, (hopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

-puoOpeTeHre  OOyJarOIMIMMHKCS ONbITa PAa3sHOOOpPA3HOW  JIEATENbHOCTH, T[O3HAHUS U
CaMOIIO3HAHHUS;, KIIFOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAIbHOE 3HAUEHUE MJIS Pa3IUYHBIX
BUJIOB JICSTEIILHOCTH (HABBIKOB pEIICHUs MpoOIeM, MPUHATHS PEIICHUM, MOMCKa, aHalu3a U
00paboTku MHGpOpPMAIH, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHU, COTPYIHUYECTBA,
6e301macHOro 0OpalieH!s ¢ BeIeCTBaMH B IOBCEAHEBHOM KHU3HM).

B mnporpammy BKJIIOYEHO COJEp)KaHUE, HampaBlIeHHOE Ha (QOPMHUPOBAHHE Y CTYIEHTOB
KOMITETeHIUI, HeoOXoauMbIX i kKadecTBeHHOTO ocBoeHuss OIIOIT CITO nHa 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl C MOJy4EHHEM CPeAHEro olIiero oOpa3oBaHUs; MPOTrPAMMBI MOJITOTOBKU
KBaTU(UIIMPOBAHHBIX PabOUMX, CIYKAIUX, MPOTPAMMbl MOJATOTOBKU CIEIHMAIMCTOB CPETHETO
3geHa (IITIKPC, TIIICC3)u cnenuaaicToB CpegHEro 3BeHa, OCBaMBaeMOM mpodeccun Win
CMEeLUATBbHOCTH.

[IporpaMMa MOXKET HCIONB30BATHCSA APYTUMU TPO(EeCcCHOHATBHBIME 00pa30BaTeIbHBIMU
OpraHu3aIUsAMH, PEATU3YIOIIMMH 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHEro o0IIero oopa3zoBaHus
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B mpenenax ocoeHuss OIIOII CIIO na 6aze ocHoBHOro oomiero oOpaszoBanus (ITIIKPC,
[IICC3).

OBIIASA XAPAKTEPUCTHUKA YYEBHOH JUCHUILIIUHBI «<BHOJIOT UST»

buonorus — cucrema Hayk, M3y4aroiias BCE aCIEKThl KU3HH, HA BCEX YPOBHSIX OpraHU3aIMU
KUBOTO, HAaYMHAs C MOJICKYJISPHOTO W 3akaHuuBas OuochepHbM. OOBEKTaMH H3yYCHHS
OMOJIOTUHM  SIBJIAIOTCST  KUBBIC OPraHW3MBI, WX CTPOCHHE U JKU3HEICATCIBHOCTh, WX
MHOT000pa3ue, MPOUCXOKACHUE, FBOJIIOLUS U PACIIPEICIICHHE KUBBIX OPraHU3MOB Ha 3eMIIe.
OOmast 6moJIoTHs M3y4aeT 3aKOHBI UCTOPUIECKOTO U WHIAMBUAYAILHOTO PAa3BUTHS OPraHU3MOB,
oOIIue 3aKOHBI KM3HU W T€ OCOOCHHOCTH, KOTOPBIC XapaKTePHBI I BCEX BHUIOB JKHBBIX
CYILECTB HA IUIAHETE, a TAKXKE UX B3aUMOJCHCTBUE C OKPYXKAIOLIEH CPEAOH.

buonorus, Takum oOpazoM, SIBISE€TCA OJHOW M3 OCHOBOTIOJIATAIONIMX HAYK O JKH3HHU, a
BIIaJICHUE OMOJIOTUYECKUMU 3HAHUSIMU — OJIHUM W3 HEOOXOUMBIX YCIIOBUH COXPAHEHUS KU3HU
Ha IUIaHeTe.

OcHOBY cojiepkaHusi y4eOHON AMCUMIUIMHBI «BHOJIOTHS) COCTaBISIOT CIEAYIOUINE BEIYIINE
UJIeU: OTJIMYUTEIbHBIC MPU3HAKY KUBOW MPHUPOIBI, €€ YPOBHEBASI OpraHu3alvs U HBoONus. B
COOTBETCTBMM C HHUMHU BBIJCJIICHBl COJACPXKATEIbHBIC JIMHUW: OHOJIOTHS KaK HayKa;
OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METO bl HAYYHOTO TMO3HAHUS; KJIETKA; OPTaHU3M; TTOIYJISIINS;
BH/T; DKOCHUCTEMBI (B TOM umcie ouocdepa).

Copnepxanue y4eOHOM IUCHMIUIMHBI HANpPABICHO HA MOATOTOBKY OOYYArOIIMXCS K PELICHUIO
BOKHEWINIUX 3a/lad, CTOSIIHMX Tiepes] OWOJOTMYECKOW HayKOW, — TIO paluoOHAILHOMY
MIPUPO/IOTIOJIL30BAHUIO, OXPAHE OKPYKAIOIIEH Cpelibl U 3JJ0POBbS JIOCH.

B mpodeccronanbHbix 00pa3oBaTeIbHBIX OPraHU3AIUAX, PEATH3YIOMNX 00pa30oBaTEIbHYIO
nmporpamMmy cpemnHero o6miero obpaszoBanus B mpenenax ocBoenumst OIIOIT CIIO wa 6ase
OCHOBHOTO 0oO0miero oOpa3oBaHMsl, U3ydeHHE Y4eOHON MUCHUIUIMHBI «buonorus» nMeer cBou
0COOEHHOCTH B 3aBHCHMOCTH OT Mpoduisi MpopecCHOHAIBHOTO 00pa3oBaHUs, Oa3upyeTcs Ha
3HAHUAX OOYUYaAIOIIUXCS, MTOTYICHHBIX MTPU U3YUYCHHH OUOJIOTHUH, XUMHH, GU3NKH, Teorpadun B
OCHOBHOM IIKOJIE.

IIpu ocBoenun mnpodeccuit CIIO wu cnemmanpHOCcTel CIIO TexHHYECKOTO PO
npodeccuoHaIbHOTO 00pa3oBaHus Ouosiorusi uzydaercss Ha 6azoBoM ypoBHe PI'OC cpennero
obmero o6pazoBanus, npu ocBoeHun npodeccuii CI1O u cnenmanbrocTedt CIIO ecTecTBeHHO-
HaydHOro mpoduiiss NpoPEeCCHOHAIBHOTO 00pa3oBaHUs OHOJIOTHS H3ydaeTcs Oojee yriy-
OneHHO, Kak mnpoduibHas y4yeOHas IUCHMIUIMHA, YYUTHIBAIOIIAsl CIEeUU(PUKY OCBanBaeMbIX
npodeccuii wnm crnenuanbHocTel. Ilpum ocBoenun crnenuansHocTedt CIIO rymanuTapHOTO
npodbuias mpodecCHOHATBHOTO 00pa3oBaHUsl OHOJIOTHS HM3ydaeTcs B paMKax ydeOHOH
mucuuiinHel «EcTecTBo3HaHME» 00s13aTeNbHON MpeaMeTHO# obmactu «EcTecTBEHHBIE HAyKH»
®I'OC cpennero obmiero oopasoBaHusl.

IIpu otOope conepkanus yueOHOW IUCHUIUIMHBI «bHONOTUS» HCMONB30BaH KYJIbTYPO-
CO00pa3HbIil MOIX0MA, B COOTBETCTBUU C KOTOPHIM OOydYaromIuecs AODKHBI YCBOUTH 3HAHUS U
yMeHHUsI, HeoOXxoAaumble it (OPMUPOBAHUSA OOIIEH KyJIbTYpHI, OINpPEAessIoNiei aJeKBaTHOe
MOBEJICHUE 4YeNIOBEKa B OKpYKalollel cpeae, BOCTPeOOBAaHHBIE B JKM3HU M B IMPAKTHYECKON
JeSITeIbHOCTH.

Oco0oe BHUMaHHE YIEIEHO KOJIOTHYECKOMY OOpa30BaHHIO U BOCHUTAHHUIO OOyUarOIIUXCS,
(GbOpMHUpPOBaHMIO Yy HHUX 3HAaHUH O COBPEMEHHOW eCTeCTBEHHO-HAYyYHOW KapTUHE MUpa,
[IEHHOCTHBIX OPUEHTAIIN, YTO CBUAETEIHCTBYET O TYMaHU3AIMH OHOJIOTHYECKOTO 00pa30BaHUsI.

Cogepxanue ydyeOHOW AMCHUIIIUHBI TpeaycMaTpuBaeT (QOPMHUPOBAHUE Y OOYJarOMIMXCS
oOlIeHayYHbIX 3HAHHWI, yYMEHHWH W HaBBIKOB, YHHMBEPCAIbHBIX CIIOCOOOB JAEATEIHHOCTH U
KITFOYEBBIX KOMIIETCHIIUH, BKJIIOYAIONIMX YMEHHE CpPaBHHBATh OHOJOTUYECKHE OOBEKTHI,
aHAJIM3UpPOBaTh, OILIGHWBATh M 0000IIAaTh TMONyYEHHBIE CBEACHHUS, YMETh HAaXOJUTh U
HCIOJIb30BaTh WH(OPMAIIUIO U3 Pa3IMYHBIX UCTOUYHHKOB.



1. IACIIOPT IMPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI
EcrecTBO3HaHUE
1.1. Ob6aacTh NpUMeHEeHHUs TPOrPAMMBI

[Iporpamma mpeaHasHadeHa Uil U3y4eHHUS (QHU3UKK B MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peanusyromux o00pa3oBaTeIbHYIO MPOTPaMMy CpEAHEro OO0IIero
oOpa3oBaHusi B TIIpelesiax OCBOCHHS OCHOBHOW MpogecCHOHATBHONH 00pa30BaTEbHOM
nporpammbel CITO (OITOIT CITIO) Ha 6a3e OCHOBHOTO 0OmIero oOpa3oBaHMS MPHU TOJITOTOBKE
KBaJTM(UIIMPOBAHHBIX PA0OYMX, CIIY)KAIIUX U CHEIHATNCTOB cpeanero 3BeHa [Ipotokon Ne 3 ot
21 urons 2015 1.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpemnero o6mero obpa3oBaHus,
NPEObSBIIEMBIX K  CTPYKTYpE, COJEpXaHHI0O W  pe3ylbTaTaM OCBOEHHUS  ydeOHOM
macuuIuiiHel - «EcTecTBO3HAHME», B COOTBETCTBHMHM C PeKOMEHAaIusMH TIO0 OpTaHU3aliH
TIOJTyYEeHHUsI CPETHETO 00IIero oopa3oBaHus B mpeaeax OCBOCHUsT 00pa30BaTeIbHBIX MPOTPaMM
cpenHero mpodeccuoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa3oBaHUs C YYETOM
TpeboBaHM (pefepabHBIX TOCYAapPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U TOJIYydaeMOM
npodeccu WIM CHEIMUATBbHOCTH CpeIHero MpodecCHOHANBHOTO 00pa3oBaHus (MMHUCHMO
JlemaptameHTa rocyAapCTBEHHON MOJIMTUKH B cdepe MOAroToBKH paboumx kaapoB u [I1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Ipodeccus CITO 43.01.09 IMoBap, konauTEP

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOH MNPO(ecCHOHAILHOH 00pa3oBaTe/bHOM
NPOrpaMmbI:

VYueOnas aucuurinHa «EctecTBo3HaHUEe» SBISIETCS Y4eOHBIM MPEIMETOM IO BEIOOPY U3
obs13aTenpHOM peameTHol o0nactu «EcrectBennsie Haykn» OI'OC cpemnero oo6riero
o0OpazoBaHwUsI.

B npodeccronanbHbIx 00pa30BaTENIbHBIX OPraHU3AIMIX, PEATU3YIOIHUX 00pa30BaTEeNbHYIO
nporpammy cpeaHero oomiero oopasoBanus B npezenax ocsoeHuss OITOII CITO na 6a3ze
OCHOBHOTO 00111eT0 00pa3zoBaHus, yueOHas aucuuiuinHa «EcrectBo3Hanue» n3ydaercs B
obmeooOpazoBaTenbHOM 1ukIiIe yueOHnoro miana OITOIT CITO na 6a3e ocCHOBHOTO OOIIEro
o0pasoBaHus ¢ oJydeHueM cpeaHero oomero oopazosanus (ITIIKPC, TITICC3).

B yue6npix manax ITITKPC, IITICC3 mecto yueOHON AucuIuinHbl «EcTecTBO3HAHNE» —
B COCTaBe 00111€00pa30BaTENIbHBIX YUYEOHBIX TUCIUILIMH MO BEIOOPY, GOPMUPYEMBIX U3
o0s3arenpHbIX npeaMeTHbIx oonacteit ®I'OC cpennero obmero obpazoBanus, A MpodeccHii
CIO unu cneunansaocteil CI1O cooTBeTcTBYIOMIETO PO hUIIsT MPOPecCHOHATBHOTO
o0OpaszoBaHwUsI.

1.3. Llesu ¥ 3a1a4u AUCHUILUINHBI — TPeOOBaHMS K Pe3yJIbTATAM OCBOEHHS THCIHILIHHBI
OcBoenue coepkanus yueOHOM TucIMILTUHBI « EcTecTBO3HAHUE» 00ecreunBaeT JOCTHKECHHE
CTYIACHTAMH CIIEAYIOIINX Pe3yJbTaATOB:

JAUYHOCHHbBIX :

-- POCCHUICKYIO TPaXKIAHCKYIO HACHTUYHOCTh, TAaTPUOTU3M, YBRKEHHUE K CBOEMY HapOy,
4yBCTBa OTBETCTBEHHOCTH Mepes PoauHoi, ropoctu 3a cBoi kpai, cBoto Poauny, nporioe u
HACTOsIII[ee MHOTOHAIIMOHAILHOTO Hapoa Poccun, yBaxeHHe rocy1apCTBEHHBIX CHMBOJIOB
(rep0, dhmar, ruMH);

-- I'pa’KAaHCKYIO IMO3UIUI0 KaK aKTUBHOTO U OTBCTCTBCHHOI'O YICHA pOCCHﬁCKOFO 06IJ_ICCTB3.,
0CO3HAIICT0 CBOU KOHCTUTYLIMOHHBIC ITpaBa U O6H33HHOCTI/I, YBAXKAIOMICTO 3aKOH U
IpaBONOPAIOK, 06.]13.,[[3.101].[61"0 9yYBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO
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MMPUHUMAIOMCTO TPAAUIIVMOHHBIC HAITMOHAJIBHBIC U O6H.[C‘ICJIOBC‘ICCKI/IC F'YMAaHUCTUYCCKHUEC U
ACMOKPATUUICCKHUEC ICHHOCTHU,

-- TOTOBHOCTD K CIIy>KeHHI0 OTEUYECTBY, €r0 3aIUTE;

-- ¢(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00II€CTBEHHOM MTPaKTUKN, OCHOBAHHOIO HAa AUAJIOTE KYJIbTYp, a TAK)KE Pa3IMUHbIX
¢opm 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

-- ¢()OPMHUPOBAHHOCTH OCHOB CAMOPa3BUTHSI U CAMOBOCIIMTAHHS B COOTBETCTBHH C
o011eYeI0BeUYeCKUMHU IEHHOCTSMU U HJIealaMH I'Pa)1aHCKOro 00IeCTBa; TOTOBHOCTD U
CIOCOOHOCTh K CAaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHO 1€ TEIIbHOCTH;

-- TOJICPAHTHOC CO3HAHUC N NOBCACHUC B NOJUKYJIBTYPHOM MUPE, TOTOBHOCTL U CIIOCOOHOCTH
BC€CTHU AUAJIOT C APYTUMH JTHOAbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHUW, HAXOUTb 06HII/IG Jagsaaese
" COTPpYAHHUYATh JIA UX JOCTUKCHUA, CIIOCOOHOCTH MMPOTHUBOCTOATE NACOJIOTMU SKCTPEMU3MA,
HallMOHaA/JIM3Ma, KCCHO(1)06I/II/I, JUCKPUMHHAILIUHA 110 COMUAJIBHBIM, PEJINT MO3HBIM, paCOBBIM,
HAaIlMOHAJIbHBIM IMPpU3HAKaM MU JPYTYM HETaTUBHBIM COLIUAJIBHBIM SAIBJICHUSAM,

-- HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMH MJIAJIIIETO BO3PACTA, B3POCIIHIMH B
00pa30BaTeNIbHOM, 0OLIECTBEHHO MOJIE3HOH, YueOHO-HCCIIe10BaTENbCKOM, TPOEKTHOM U APYTrUX
BHUAAX ACATCIIBHOCTHU,

-- HpaBCTBCHHOC CO3HAHUC U MTOBCACHUEC HAa OCHOBE YCBOCHHUSA O6HIGIIGJ'IOBC‘ICCKI/IX HGHHOCTeﬁ;

-- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA TPOTHKEHUN
BCEH JKM3HU; CO3HATEIILHOE OTHOIICHNE K HEMTPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO
yCHEnrHo# mpodhecCHoOHaTbHON M 00IIECTBEHHOM IeATETLHOCTH;

== OCTCTUYCCKOC OTHOIICHUE K MHUPY, BKIIIOYas 3CTECTUKY 6BITa, HAaY4YHOTI'O U TEXHUYCCKOI'O
TBOpYCCTBA, CIIOPTA, O6HICCTBCHHBIX OTHOIHCHHﬁ;

-- IIPUHATUC U PCATIU3ALTUTIO HCHHOCTCI‘/'I 300POBOTO U 0e301macHoro o6pa3a KHN3HU, HOTpe6HOCTI/I
B (bH?)PI‘ICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATHUAX CHOpTI/IBHO'03H0p0BHTeHBHOﬁ
ACATCIIBHOCTBIO, HCHIPUATUC BPCAHBIX IIPUBBIUCK: KYPCHU, YHOTpe6J'IeHI/I${ aJIKOI'0JI4d,
HAapKOTHUKOB;

== 6epe>I<Hoe, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOLICHHUEC K (1)I/I3PI‘IGCKOMy u
NICUXOJIOTUYCCKOMY 310POBbIO, KaK CO6CTB€HHOMy, TaK U Jpyrux JIIO,HCI;'I, YMCHHC OKa3bIBATb
IMEPBYIO MOMOIIb,

-- 0CO3HaHHBIHN BbIOOP OynyiIeil mpodeccuu ¥ BO3MOKHOCTEN peanu3alun cCOOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOLIICHHE K TPO(PEeCCHOHATBHOM 1S TeNbHOCTH KaK BO3MOYKHOCTH
y4acTHs B PELIEHUH JINYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npobiuem;

== C(bOpMI/IpOBaHHOCTB 9KOJOTHUYCCKOI'O MBIIJICHUS, IOHUMaHHWA BIIMAHUA COITUMAJIBbHO-

9KOHOMHYCCKHUX ITPOLCCCOB HA COCTOSAHUC HpHpOZ[HOfI U COLMAJIbHOMI Cpcabl; HpI/IO6pCTCHI/Ie
OIIbITa 3KOHOI‘O-HaHpaBHeHHOI‘/’I ACATCIBHOCTH,
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-- OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO MTPUHATHUS LEHHOCTEN
CEMENHOU KU3HU.

MemanpeoMenHbIX:

-- YMEHHUE CaMOCTOSITEIBHO OIPEEIIATh LIEIH AEATEIIBHOCTU U COCTABIIATD IIIAHBI
JEeSITEIbHOCTH; CAMOCTOSTEIBHO OCYILECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NeSITENIbHOCTD; UCII0JIb30BaTh BCE BO3ZMOXKHbBIE PECYPCHI U1 JOCTUKEHUS IIOCTABICHHBIX LieIeH
U peau3aliy IUIaHOB JEATEIbHOCTHU; BEIOMPATDH YCIIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYAIUSX;

-- YMEHHE MPOYKTUBHO OOLIATHCS U B3aUMO/IEIICTBOBATH B IIPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YUUTBIBATD MMO3UIUHU JPYIUX YUYAaCTHHUKOB ACATCIIBHOCTH, 3(1)(1)GKTI/IBHO
paspeniath KOH(IUKTHI,

-- BJIaJICHUE HAaBbIKaMU NIO3HABATEIbHOM, yUeOHO-NCCIIEI0BATEIbCKON U POEKTHOM
JESITEeIbHOCTH, HaBbIKaMU pa3pelieHust po0sieM; CliocCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PELIEHUS MPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO pa3IU4HbIX
METO/I0B NIO3HAHMS,

-- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOU NH(POPMAITMOHHO-TT03HABATEILHOMN
NeSITeNIbHOCTH, BJIa/IEHNE HaBbIKaMH MOJIY4YeHUs He0O0X01uMoi nHopmanuu u3 ciaoBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UICTOYHHKAX HH(OPMALIUU, KPUTHUECKU
OIICHUBATh U MHTEPIIPETUPOBATH NH(DOPMALINIO, TTOJTYYAEMYIO U3 PAa3INYHBIX HCTOYHUKOB;

-- YMEHHE UCIOIB30BaTh CPEJCTBa MHPOPMAIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemieHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M O PraHU3allMOHHBIX 3a/1a4 C
coOmoieHneM TpeOoBaHUH IPrOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTHECHBI,
pecypcocOepekeHtsl, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30TIaCHOCTH;

-=- YMCHHE OIIPCACIIATh HAa3HAUYCHUC U (byHKI_II/II/I Pa3IMYHBIX COUAIbHBIX HHCTUTYTOB;

== YMCHHE CaMOCTOATCIIbHO OLICHNBATh U IIPpMHUMATh PCIICHUA, OIPEACTIAIOIINUEC CTPATCT U0
IMOBCACHUS, C YUETOM I'pa’KJaHCKUX U HPpaBCTBECHHBIX HCHHOCTeﬁ;

-- BJIAJICHUC A3BIKOBBIMU CPECACTBAMU - YMCHHUE SCHO, JIOTHYHO U TOYHO HM3JIaraTb CBOXO TOUYKY
3pCHU, UCITIOJIB30BAaTh AACKBATHBIC SA3bIKOBBLIC CPCACTBA,

-- BJIaACHHUEC HaBbIKaMHU [MO3HaBaTEILHOM pe(bﬂeKCI/II/I KaK OCO3HaHHUs COBCPIIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX MMTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHul CBOCIO 3HAHWA 1 HC3HAHMA,
HOBBIX IMIO3HABATCJIbHBIX 3a/la4 KU CPCACTB UX JOCTHIKCHUS.

npeomemmuuix:

-- C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 IEIIOCTHOM COBpeMeHHOﬁ eCTeCTBeHHO'Hay‘IHOﬁ
KapTUHEC MHpa, O IIPUPOAC KaK €IMHOM 1I€JIOCTHOM CUCTCMC, O B3aUMOCBA3HU YCIIOBCKA, IIPHUPOAbI
n O6H_ICCTBa; O MPOCTPAHCTBECHHO-BPECMCHHBIX MaciTadax BCGHCHHOﬁ;

-- BIIQJICHUE 3HAHUSIMU O HauOoJiee BAXKHBIX OTKPBITUSAX U JOCTHKEHHIX B 001aCcTH
€CTECTBO3HAHUS, MOBJIMSBIIMX HA YBOJIIOLIUIO MPEICTABICHUN O IPUPOJIE, HA PA3BUTUE TEXHUKU
U T€XHOJIOTHUH;
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- C(bOpMI/IpOBaHHOCTB YMCHHA MIPUMCHATH CCTCCTBCHHO-HAYYHBIC 3HAHUSA I 00BACHEHHS
OKPYXKAIOIIUX SIBIICHUH, COXpaHEHHUS 3/I0POBbHs, oOecriedeHns: 6e30MacHOCTH
KH3HEICATEILHOCTH, OEPEKHOTO OTHOIICHHS K TIPHPO/IC, PAIIHOHATIBHOTO
MIPUPOJIOTIOIIE30BAHUS, @ TAKKE BBHITIOJIHEHUS PO IPAMOTHOTO MOTPEOUTEIS;

-- ¢()OPMHUPOBAHHOCTD MPEACTABICHUI 0 HAYYHOM METOJIC TTO3HAHUS TIPUPOIBI U CPEICTBAX
M3Yy4YEHUsI MEraMHpa, MaKpOMUPAa U MUKPOMHUPA; BIIAJICHUE IPUEMaMU €CTECTBEHHO-HAYYHbIX
HaOJIOIEHUH, OTIBITOB UCCIICAOBAHHM U OIIEHKH JIOCTOBEPHOCTH IOJTyYCHHBIX PE3yJIbTaTOB;

-- BJIaAACHUC HOHATHHHBIM arnmnapaToM €CTCCTBCHHLIX HAYK, ITO3BOJIAIOIINUM ITO3HABAThL MHUP,
Y4acCTBOBATh B JUCKYCCUAX MO €CTCCTBCHHO-HAYYHbIM BOIIpOCaM, UCIIOJIb30BATh PA3JIMYHLIC
NCTOYHUKU I/IH(l)OpMaIII/II/I JUIS1 TIOATOTOBKH COOCTBEHHBIX pa60T, KPUTHYCCKHN OTHOCHUTHCA K
coobmenusm CMU, conepkamum HaydHYI0 HHGOPMAIIHIO;

- C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ MMOHUMATb 3HAYUMOCTDb €CTCCTBCHHO-HAYUYHOT'O 3HAHUSA IJId
Ka)/I0T0 YeJI0BEKa, HE3aBUCUMO OT €ro NMpo(ecCHOHAIBHON AEATEIBHOCTH, pa3anyarh (PakThl U
OLCHKH, CpaBHUBATb OLICHOYHBIC BBIBOJbI, BUJICTH UX CBA3b C KPUTCPUAMU OLICHOK U CBA3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOM [IEHHOCTEM.

-- oBjaJieHue (chopMHUPOBAHHOCTH MPEACTABICHUH ) MPaBUIIaMU 3alTUCH PU3NYECKUX HOpMYIT
penbedHo-ToueuHoM cructeMbl 00o3HaueHui JI. bpaiins (ans cnenbix u ciaboBUISIINX
00yJarOIINXCSI).

B pe3yJbTare u3yueHusi 0011€00pa30BATEILHOI0 HMKJIA 00yYaromuiics mo 6a30BbIM
AUCHUILIMHAM J0JKeH 00/1a1aTh 001IIMMH KOMIIETeHIIUSIMHU, BKJIIOYAIOIIMMHUCS B cedsl
CIOCOOHOCTH:

OK 01. Beibupats criocoObl pernieHus 3aaa4d MpoGecCHOHATBHON AeITEIHHOCTH,
MIPUMEHHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. Ocy1iecTBasTh MOUCK, aHATIU3 U UHTEPIPETALNIO HH(OOPMAITUH, HEOOXO0TUMOM IS
BBITIOJIHEHUS 3a71a4 TPO(HEeCCHOHATILHOM NesITeIbHOCTH.

OK 03. IlimanupoBaTh U peain30BbIBAaTh COOCTBEHHOE MTPO(PECCHOHAIIBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 04. PaboTaTh B KOJIJIEKTUBE ¥ KOMaH i€, 3 PEeKTUBHO B3aUMOJICHCTBOBATH C KOJIETaMH,
PYKOBOJICTBOM, KIIMEHTaMH.

OK 05. Ocy1iecTBisATh YCTHYIO U TUCHbMEHHYI0 KOMMYHUKAIIUIO HAa TOCYIaPCTBEHHOM S3BIKE C
y4eTOM 0COOEHHOCTEH COIMANBFHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. [TposiBIATH rpaskIaHCKO-TIATPUOTUYECKYIO TIO3HIIHIO, IEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAAUIIMOHHBIX 00IIeYeIOBEYECKUX IIEHHOCTEH.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKpYXKarolllel cpebl, pecypcocOepexeHuto, 3(pdekTuBHO
JeWCTBOBATh B UYPE3BbIUAIHBIX CUTYALIUAX.

OK 08. Ncnonb3oBathk cpeacTBa GU3NUECKOI KYIbTYpHI Ul COXPAaHEHHS U YKPETIJICHUS
3JI0pOBb B IIpoliecce NpoPecCHOHATBHOM NeITeIbHOCTH U MOAJIEPKAHU HE00X0IMMOTO
YPOBHSI (pU3UYECKON MOATOTOBIEHHOCTH.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTMH B TPO(PECCHOHATBHOM NESTETLHOCTH.
OK 10. [Tonp3oBaTbcs npodeccnoHaIbHON JOKyMEHTalUel Ha TOCY/1apCTBEHHOM U
MHOCTPAaHHOM $I3BIKE.

OK 11. [InanupoBaTh NpeIpUHUMATEIbCKYIO AEATEIbHOCTD B PO ECCHOHATBLHON chepe.
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1.4. PexomMeHayeMoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrPaAaMMBbI TUCIHUTLTHHBI:
MaKCUMaJIbHOW y4eOHOU Harpy3ku oOydaromerocs 394 yaca, B TOM YUCIIE:
00s13aTeNIbHOM ayIUTOPHOM yueOHOH Harpy3ku oOyuatomierocs 394 yaca;

1. IACIIOPT IMPOT'PAMMBI YYEFHOU JUCHUTJIAHBI
Duszuka
1.2.  O6uaacTb NpUMeHEeHHUsI MPOrPaMMbI
[Iporpamma  mpenHasHaueHa Ui W3yYeHHS  (QU3UKH B TPOQEeCcCHOHATBHBIX
oOpazoBarenbHbIx opranuzanusax CIIO, peanu3yromux 00pa3oBaTeIbHYIO IPOrPaMMy CPETHETO
oOmiero oOpa3oBaHMs B Ipeaesiax OCBOEHHUS OCHOBHOW MpO(eCCHOHATBHON 00pa3oBaTEeIbHOM
nporpammel CITO (OITIOIT CITO) nHa 6a3e oCHOBHOTO 00IIero o0pa3oBaHUsl MPHU MOATOTOBKE
KBJIN(DULIMPOBAHHBIX pabOUnX, CIYKalIUX U CHEUaINCTOB cpenHero 3BeHa [IpoTokon Ne 3 ot
21 uronst 2015 1.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuiit ®I'OC cpemnero oOmiero oOpa3zoBaHus,
NPEObSBIIEMBIX K  CTPYKType, COJEp)KaHHIO M  pe3ylbTaTaM OCBOCHHUS  y4eOHOU
TMCUUTUAHBL «DH3HuKa», B COOTBETCTBUU C PeKOMEHIanusMH TO OpraHW3alWU TOJTyYeHUS
cpenHero ofmiero oOpa3oBaHUsS B Ipelenax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrpaMM CPEIHETO
npodeCcCHOHATBPHOTO O00pa3oBaHWs Ha 0a3e OCHOBHOTO oOOIero oOpa3oBaHUS C YUETOM
TpeboBaHM (perepabHBIX TOCYAapCTBEHHBIX O0pa30BATENbHBIX CTAaHAAPTOB W TOJIydaeMOM
npodeccud WIM CHEMUATBHOCTH CPEeIHero MpodecCHOHATBHOTO 00pa3oBaHusl (MHUCHMO
JlemaptameHTa rocydapCTBEHHON MOJMTUKU B cdepe MoAroToBku padouux kajapos u IO
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

IMpogeccus CITO 43.01.09 IloBap, koHaUTEP

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOH MNPO(ecCHOHAILHOH 00pa3oBaTe/ibHOM
NPOrpaMmbI:

VYyebnast nucuumuinHa « PU3HKay SBISETCS y4eOHBIM MPEIMETOM I10 BEIOOPY U3 00s3aTeIIBHON
npeameTHo# o0nmactu «EctectBennsie Haykn» PI'OC cpeanero o6mero oopa3oBaHus.

B npodeccronanbHpIx 00pa30BaTENIbHBIX OPraHU3AIMIX, PEATU3YIOIIUX 00pa30BaTEeNbHYIO
nporpammy cpeaHero oomiero oopasoBanus B npezenax ocsoeHuss OITOIT CITO na 6a3ze
OCHOBHOTO 00111ero 06pa3zoBanus, yueOHas aucuuruinia «Ou3uka» uyvyaercs B
obmeoOpazoBaTenbHOM 1ukIiIe yaeOHnoro miana OITOIT CITO na 6a3e ocHOBHOTO 00IIero
o0pasoBaHus ¢ oJydeHueM cpeanero odmero oopazosanus (ITIIKPC).

Ouzuka  gBusercs  GyHAAMEHTaIbHOM  oOlIeoOpa3oBaTeNpHON  AWUCHUIUIMHONM €O
CIIOXKHBIIMMCS YCTOWYHMBBIM COJIEpP)KaHHEM U OO0mMMH TpeOOBaHUSMH K TOATOTOBKE
oOyuaromuxcs.

IIpu ocBoennu npodeccuii CIIO TEXHHMUECKOTO M COLMAIBHO-3KOHOMHYECKOrO Mpoduiei
npodeccuoHanbHOr0 0oOpa3oBaHus (U3KMKa HU3ydaercs Oosiee yriyOleHHO, Kak MpoQuibHas
yueOHas TMCIUIUIMHA, YYUTHIBAIOIIAs Crieu(UKy OCBaMBaeMbIX Mpodeccuid.

DTOo BBIpaXKaeTcs B COAEpPKAaHUU OOyUEHHUs, KOJMYECTBE YacOB, BBIACISIEMBIX Ha
W3Y4YEeHHE OTHENbHBIX TEeM MPOTpaMMbl, TIyOMHE WX OCBOCHHUS CTyJIEHTaMH, 00beMe H
XapakTepe MPaKTUYEeCKUX 3aHATHH, BUAAX BHEAYIUTOPHON CaMOCTOSITENILHOM pPabOThI
CTYICHTOB.

1.3. e ¥ 32/1a44 AMCHUILUINHBI — TPeOOBAaHMS K pPe3yJIbTATaM 0CBOCHHS IHCHMIIIUHBI:
OcBoeHnue cosepxkanust yueoHoil nuctmruinael «Pusnka» odecrneunBaeT TOCTHKEHUE

CTYACHTaMU CJICAYIOIINUX Pe3yJabTaToB:
* TUYHOCMHDBIX .
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-- POCCHUICKYIO T'PakIaHCKYIO UIEHTUYHOCTh, IAaTPUOTU3M, YBaXKEHHUE K CBOEMY HapoLy,
YyBCTBA OTBETCTBEHHOCTH Iiepes PouHON, rop1ocTH 3a CBOM Kpai, cBOX0 Poauny, npouuioe u
HACTOsII[eE MHOIOHALIMOHAJILHOTO Hapoia Poccun, yBaxkeHe roCyJapCTBEHHBIX CUMBOJIOB
(rep0, dhnar, rumH);

-- I'Pa’KJAaHCKYIO IMO3UIUIO KaK aKTUBHOTO U OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06HICCTB3.,
0CO3HAUICr0o CBOM KOHCTUTYLIMOHHBIC ITpaBa 1 O6$I3aHHOCTI/I, YBAXaromiero 3aKOH U
IMpaBONOPAIOK, 06J1a11afomer0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAaHHO
IMPUHUMAIOMCTO TPAAUIIVMOHHBIC HAIMOHAJIBHBIC U O6III€‘I€JIOBC‘ICCKI/IC TF'YMAaHUCTUYCCKHEC U
ACMOKPATUUICCKHNEC HCHHOCTHU,

-- TOTOBHOCTD K CIIy>)KeHHI0 OTEUYECTBY, €T0 3aIUTE;

-- c(hopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00IIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha AMAJIOTe KYJIBTYp, @ TAKKE Pa3IMuHbIX
(opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B NOJIHUKYJIBTYPHOM MUDE;

-- COPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHS B COOTBETCTBHH C
00111eYeI0BEUECKIMMH IIEHHOCTSIMHU U HeallaMH TPakIaHCKOTO 0OIIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOU JIEATEIHHOCTH;

-- TOJIEPAHTHOE CO3HAHWE U TIOBEJICHUE B MOJIUKYILTYPHOM MUPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JIUAJIOT C APYTUMH JIFOAbMHU, JTIOCTUTATh B HEM B3aMMOTIOHUMAHWM I, HAXOUTh OOIIHE TIETH
1 COTPYAHUYATD JJIS1 UX TOCTHUKEHUS, CHOCOOHOCTH MPOTUBOCTOSTH UACOJOTUH IKCTPEMHU3MA,
HallMOHAJIU3Ma, KCeHO(POOUHU, NUCKPUMHUHAILINN 10 COIIMAIBHBIM, PETUTHO3HBIM, PACOBBIM,
HallMOHAJBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COIIMAIBHBIM SIBJICHUSIM;

-- HaBBIKU COTPYJHHYECTBA CO CBEPCTHUKAMHU, IE€ThbMHU MIIA/IIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTesIbHOM, 00LIECTBEHHO MOJIE3HOH, YUeOHO-HCCIIe10BATEIbCKOM, MPOEKTHOM U APYTrUX
BHJIaX JESTEIbHOCTH;

-- HpaBCTBECHHOC CO3HAHUEC U ITOBCACHHUEC HAa OCHOBE YCBOCHHUS O6I.H€‘I€J'IOBC‘ICCKI/IX HCHHOCTeﬁ;

-- TOTOBHOCTb M CLIOCOOHOCTH K 06p330BaHI/II-O, B TOM 4YHCJIC CaMOO6p330BaHI/IIO, Ha OPOTHKCHHUN
Bcel JKU3HU; CO3HATCIIbHOC OTHOLICHHNEC K HCIIPCPHIBHOMY O6pa3OBaHI/IIO KaK yCJIOBUIO
YCHGMHOﬁ HpO(i)CCCHOHaHBHOﬁ n 06I_HeCTB€HHOI71 ACATCIIBHOCTH,

-= 9CTCTUYCCKOC OTHOILICHUEC K MUPY, BKJIKOYAA 3CTCTUKY 6LITa, HAaYYHOTO U TCXHUYCCKOI'O
TBOpPYCCTBA, CIIOPTA, O6H_ICCTBCHHBIX OTHOM@HHﬁ;

-- IPpUHATHC U pCAIN3alIUIO LICHHOCTEeM 3A0pPOBOTO U 0e30I1acHOr0 o6pa3a KH3HHU, HOTpe6HOCTI/I
B (I)H3I/I‘ICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO'O3I[OpOBI/ITeJ'I]':>HOI71
ACATCIIBHOCTBIO, HCTIPUATUC BPCAHBIX IIPUBLIYUCK: KYPCHU, YHOTpe6J'IeHI/I$I AJIKOI'OJIs,
HAapKOTHUKOB;

== 6epe>I<Hoe, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUC K (I)I/BI/ILIGCKOMy u
TNICUXOJOTUYCCKOMY 310POBbIO, KaK CO6CTBCHHOMy, TaK U Jpyrux J'IIOI[CI\/'I, YMCHHC OKa3bIBATH
TMEPBYIO MOMOIIb,

-- OCO3HAHHBIN BBIOOP OyayIei mpodeccun 1 BO3MOKHOCTEH pearn3aiuu COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB; OTHOIIIEHHE K TPO(ECCHOHABLHON NeSTeIbHOCTH KaK BO3MOKHOCTH
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y4acCTHus B pCIICHUU JIMYHBIX, O6H_[eCTBeHHBIX, rocyaapCTBCHHLIX, 06H_I€HaL[I/IOHaJILHBIX
pooeM;

-- chopMHPOBAHHOCTH IKOJIOTUIECKOTO MBIILICHUS, TOHUMAHUS BIUSHUS COIIMAILHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOHON U COLIMAIIBHON Cpeibl; TPHUOOpETeHUE
OTIBITA PKOJIOTO-HAMPABJICHHON e TEIHLHOCTH;

-- OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO MTPUHATHUS LEHHOCTEN
CEMENHOU KU3HU.

* MemanpeomMemHuuix:

-- YMEHHUE CaMOCTOSITEIBHO ONPENEIATh LEIH JESITEIBHOCTU U COCTABIIATH IIAHBI
NEeSITEIbHOCTH; CAaMOCTOSTENBHO OCYILIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBAThH
NeSITeNIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHbBIE PECYPCHI JUIs JOCTUKEHUS TIOCTABICHHBIX LieIeH
U peaju3allii IUIaHOB JEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATEruH B PA3IMYHbBIX CUTYAIUX;

-- YMEHHE MPOTyKTUBHO OOIATHCS ¥ B3aUMO/IEHCTBOBATH B MPOIIECCE COBMECTHOM
ACATCIIBHOCTH, YUUTBIBATH MMO3UIIUN JPYTUX YHACTHUKOB ACATCIIBHOCTH, Bq)q)eKTI/IBHO
paspemniath KOH(IJIUKTHI,

-- BJIaJICHHE HaBBIKAMH TIO3HABATEILHOM, Y4€OHO-UCCIIEIOBATEIHCKON U TIPOSKTHOM
JESTETFHOCTH, HABBIKAMU Pa3pelIeHus Mpo0JieM; CIIOCOOHOCTh U TOTOBHOCTB K
CaMOCTOSITEIIPHOMY MOWCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO Pa3IMUHbIX
METOJIOB MO3HAHUS;

-- TOTOBHOCTb U CLIOCOOHOCTH K CaMOCTOSITETbHOM HH(OPMAIMOHHO-TI03HABATEILHOM
NesITeNIbHOCTH, BIa/ICHUE HaBbIKaMH MOJIY4YeHUs He0OXouMoi nH(popmanuu u3 cioBapeit
Pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MHPOPMALIUHU, KPUTUYECKU
OILICHUBATh U UHTEPIIPETUPOBATHh HH(POPMALINIO, TOTYIaEMYIO U3 Pa3IMYHBIX UCTOYHUKOB;

-- YMEHHE UCII0JIb30BaTh CPEJICTBA HH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI
(manee - UKT) B perieHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX  OPraHU3aIMOHHBIX 33]1a4 C
coOnroeHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM 0€30T1aCHOCTH;

-- YMCHHC OIPCACIIATE HA3HAUCHUC U Q)YHKHI/II/I Pa3JIMIHBIX COUAIIBHBIX HHCTUTYTOB;

== YMCHHEC CaMOCTOATCIIbHO OLICHUBATD U IPUHUMATDh PCIICHUA, OIIPCACIIAOIINC CTPATCT U0
MOBCACHUS, C YUCTOM I'PAKIAHCKUX U HPABCTBCHHBIX HeHHOCTeﬁ;

-- BJIAICHUC A3BIKOBBIMU CPCACTBAMU - YMCHUC AACHO, JIOTUYHO U TOUYHO HU3JIaraTb CBOXO TOYKY
3pC€HUA, UCTI0JIBb30BAThL aJICKBATHLIC A3BIKOBLIC CPCIACTBA,

-- BlIaJICHUE HaBbIKaMH MO3HABaTEIbLHOM pe(bHeKCI/II/I KaK OCO3HAaHUSA COBECPIIACMBIX JEeNCTBUM U
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PE3YIIbTATOB U OCHOBaHHﬁ, rpaHull CBOCTO 3HAHUWA U HEC3HAHUS,
HOBBIX IMO3HABATCJIbHBIX 3a/1a4 U CPCACTB UX JOCTHIKCHUA.

* npeomMemHnpIxX:

-- C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ O pOJIn U MECTC (I)I/ISI/IKI/I B COBpCMCHHOﬁ Haquoﬁ
KapTUHC MHUpa,; IOHUMaHHC (pH3quCKOﬁ CYIIHOCTHU Ha6J'IIOI[aCMBIX Bo Bcenennoi SIBJICHI/II‘;I;
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MOHUMaHHUE poJd GU3UKU B (POPMHUPOBAHUU KPYyro3opa v (PyHKIMOHAIBHON IPaMOTHOCTH
YeJI0BeKa IS PELICHUS TPAKTUYECKUX 3a/1a4;

-- BJIaJICHHE OCHOBOIIOJIArAIONIMMHU (PU3NIECKUMU MTOHATHIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSIMH; YBEPEHHOE TTOJIb30BaHNE (PU3HMUECKON TEPMHUHOJIOTUEH U CHMBOJIMKOM;

-- BJIaJICHHE OCHOBHBIMHU METOJAMH HAyYHOTO IMO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HKE:
HaOJro/IeHNe, ONIMCaHue, N3MEPEHNE, SKCIICPUMEHT; yMEHHs 00pabaThIBaTh PE3yJIbTaThI
M3MEpEeHUH, 0OHAPYKUBATh 3aBUCUMOCTD MEXTy (PU3MUECKIMH BETMUYNHAMH, OOBICHAThH
IIOJTy4EHHBIE PE3yJIbTaThl U I€JaTh BBIBOBL;

- - chopmuposanHocme yMeHUll NOHUMAMb 3HAYUMOCHb eCMeCm8eHHOHAYYHO20 3HAHUS O
Kaxico0020 4enogeKa, He3asucumo om e20 npogheccuoHalbHOU 0esImeNbHOCMU, PA3IUYAMb
Gaxmul u oyenKu, CPasHUBAMb OYEHOUHbLE 8bIGOObI, BUOEMb UX C8A3b C KPUMEPUAMU OYEHOK U
C6513b C KpUmepsamu ¢ ONpeodeiéHHOU CUCMeMOll YeHHOCmell,

-- c(hopMHpPOBAaHHOCTh YMEHUS pelIaTh GU3NYECKUE 3a/1a4H;

-- cOPMHUPOBAHHOCTH YMEHUS MPUMEHSTH TIOJyd€HHBIC 3HAHUS 7151 OOBSICHEHHS YCIOBUHN
MpoTeKaHus (PU3NUECKUX SBICHUN B IPUPOJIE U IS IPUHATHS MPAKTHYECKUX PEIICHUH B
IMOBCETHEBHOM KH3HU,

-- c(hopMHpPOBAaHHOCTH COOCTBEHHON MO3UIMH 10 OTHOLIEHUIO K (PU3HUECKON HHPOpMAIHH,
[10JTy4aeMOil U3 pa3HbIX HCTOYHUKOB.

-- oBJIafieHue (ChOPMHUPOBAHHOCTH MPEICTABIICHNN ) TIpaBUIaMU 3armucH pu3ndeckux Gopmy
penbedHO-TOUYeUHOM crucTeMbl 0003HaueHuH JI. bpaiins (s ciaensix U ciraboBUIATITIX
00yJarOIINXCSI).

B pe3yJbTare u3yueHusi 0011e€00pa30BATEILHOI0 HMKJIA 00yYaromuiics mo 6a3oBbIM
AUCHUILIMHAM J0JKeH 00/1a1aTh 00IIIMMH KOMIIETeHIIUSIMU, BKJIIOYAIOIIUMHUCS B cedsl
CIOCOOHOCTH:

OK 01. Beibupats criocoObl pemieHus 3aaad npoGecCHOHATbHON AeITEIHHOCTH,
IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisATh MOUCK, aHATTN3 U UHTEPIPETAIUIO HH(POPMAIIUU, HEOOXOIUMOH 117151
BBITNOJIHEHUS 33/1a4 [TPO(ECCUOHATILHOMN 1A TEIbHOCTH.

OK 03. [TnaHupoBaTh U peaIr30BbIBaTh COOCTBEHHOE MTPO(ECCHOHATBHOE U TUYHOCTHOE
pa3BUTHE.

OK 04. PaboTaTb B KOJIJIEKTHBE U KOMaHAe, 3(p(PEeKTUBHO B3aUMOAEHCTBOBATH C KOJJIEraMH,
PYKOBOJICTBOM, KJIMEHTaMH.

OK 05. OcymiecTBasTh YCTHYIO U MTUCBbMEHHYIO KOMMYHHMKAIIMIO HA TOCY/IaPCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. [TposiBAATH IpakJaHCKO-NATPUOTHUECKYIO MO3ULIUIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJAULIMOHHBIX 00IIEUETIOBEYECKUX 1IEHHOCTEH.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKpYXKarolllel cpebl, pecypcocOepexeHuto, 3(pdekTuBHO
JIeWCTBOBATh B YPE3BbIUANHBIX CUTYALIUSAX.

OK 08. Ucnonp3oBathk cpeacTBa GU3NUECKOI KYJIBbTYPHI A1 COXPAHEHUS U YKPETUICHUS
3JI0pOBB B IIpoliecce NpoPecCHOHATBHOM NEATENFHOCTH U OIepKaHUsI HE0OX0AUMOTO

ypOBHS (PU3UUYECKOM MOATOTOBIEHHOCTH.
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OK 09. Ucnonp30BaTh HHPOPMALMOHHBIE TEXHOJIOTMH B TPO(PECCHOHATBHOM ESTEIHHOCTH.
OK 10. IMTonmk30oBaThcs TpoheCCHOHATBLHON JOKYMEHTAIMEH Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKE.

OK 11. [InanupoBaTh NpeanpUHUMATEIBCKYIO AEATEIBHOCTD B PO eCcCCHOHATBHOM chepe

1. IlacopT nmporpamMmbl y4eOHO# JMCHUIIIHHBI « XUMUS»

1.1.061acTh NpUMEHEHHUsI IPOrPaMMBbl.

[Iporpamma mpepHa3HavyeHa Ui M3YYEHUS TUCHUIUTHHBI «XUMUS» B TPOPecCHOHATBHBIX
oOpazoBarenbHbIx opranuzanusax CIIO, peanu3yromux 00pa3oBaTeIbHYIO IPOrPaMMy CPETHETO
oOuiero oOpa3oBaHUs B Ipejeraax OCBOCHMsSI OCHOBHOM Npo(ecCHOHAIbHOW 00pa3zoBaTENIbHOM
nporpammbl CITO (OIIOIT CITO) na 6a3e ocHOBHOTO 0O0IIEero o0pa3oBaHUsl MPHU MOATOTOBKE
KBaJIN(ULIMPOBAHHBIX pab0OYMX, CIy)KallUX U CHEUaInCTOB cpeaHero 3seHa Ilporokosa Ne 3 or
21 uroas 2015 r.( [Ipomoxon Ne 3 om 25 mas 2017 2.)

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmero oOpazoBaHusl,
NPEObSBISIEMBIX K  CTPYKTYpE, COJEpKaHHI0O W  pe3ylbTaTaM OCBOCHHUS  y4eOHOM
AUCIHUIINIMHBI XUMHSA» B COOTBETCTBHUHU C PeKOMeH}IaHI/IHMI/I 0 OpraHu3alyu IOJTYYCHHA
cpenHero obmiero oOpa3oBaHUs B Ipelenax OCBOEHHUS 00pa30BaTENbHBIX MPOrpaMM CpPEAHEro
npodecCHOHANIBHOTO 00pa3oBaHWs Ha 0a3e OCHOBHOTO OOmero oOpa3oBaHUS C y4ETOM
TpeboBaHUN (QeaepaTbHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TOJIydaeMOM
npodeccu WIM CHEMUATBHOCTH CpeIaHero MpodecCHOHATBHOTO 00pa3oBaHusl (MHUCHMO
JlenapramMeHTa TOCYAapCTBEHHOW MOJUTHUKH B cdepe MOATOTOBKM paboumx kaapoB u 1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

[Tpodeccus CIIO 43.01.09. IloBap. kKoHIUTED

1.2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHOI nMpodeccHoHAJILHOM 00pa30oBaTe/bHOMI
NPOrpaMmblI :

YyeOHasi IUCHUIUIMHA «XUMUS»  SBISIETCd y4eOHbIM MpPEAMETOM 10 BBIOOPY U3
00s13aTeIbHON MPEeIMETHON 00JIaCTH «ecTeCTBeHHOHayuHble mpeamerb». DPI'OC cpeanero
o01rero oOpa3oBaHUsI.

YyeOHas AucUUIUIMHA «XHUMHSD» H3ydaeTcs B 001eo0pa30BaTeIbHOM LUKIE Y4eOHOTO
miaHa ['BIIOY VYdumckuli NOJUTEXHWYECKHMH KOJUICDK Ha 0ase OCHOBHOTO OOIIEro
o0Opa3oBaHus ¢ MoxyueHueM cpeaHero odmiero oopazoBanus (IITIKPC).

1.3. Heau u 3aaa4m JMCUUIJIMHBI, TPEOOBAHUS K Pe3yJIbTATaM OCBOEHUS AUCHUILINHBI.
OcBoenue coaepkanus y4eOHON AUCIUILITUHBI « XUMUS», 00€CIeurnBaeT A0 CTUKCHHE
CTYIEHTaMU CIIEAYIOLIUX PE3YIbTATOB:

JTUYHOCTHBIM,

-BKJTIOYAIOIIUM FOTOBHOCTh U CLIOCOOHOCTH 00YYaIOIIUXCSI K CAMOPA3BUTHIO U IMYHOCTHOMY
CaMOOIIPEeICIICHHUIO,

- cOpMUPOBAHHOCTh UX MOTHBAIIUH K OOYUCHHIO U IIeJIEHANPaBIEHHON MO3HABATEIBHOMN
JEeSATENbHOCTH, CUCTEMbI 3HAUUMBIX COLIMAIIBHBIX U MEKIMYHOCTHBIX OTHOILICHUM, LIEHHOCTHO -
CMBICJIOBBIX YCTAaHOBOK, OTPAKAIOIINX JIMYHOCTHBIE U FPaKIaHCKUE MO3ULIUH B I€ATEIIHOCTH,
-aHTUKOPPYNIIMOHHOE MUPOBO33PEHHE

-IIPaBOCO3HAHUE,

- 9KOJIOTHYECKYIO KYIbTYPY,

-CIIOCOOHOCTH CTABUTH IEJIH U CTPOUTH KUZHEHHBIC TUTAHBI,

-CIOCOOHOCTH K OCO3HAHHUIO POCCHICKON TpaXTaHCKOW UACHTUYHOCTH B TIOJUKYIBTYPHOM
couuyme
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METalpeIMETHBIM,
- BKJIIOYAIOIIMM OCBOEHHBIE OOYYalOIMMUCA MEXIPEIMETHbIE IOHATHUS U YHUBEPCAJIbHBIE
yueOHbIe JIEHCTBUS (perynsTuBHBIE, [I03HABATEIIbHBIE, KOMMYHHUKATHBHBIE),
--ClIOCOOHOCTh ~ MX  HCIOJBb30BaHUS B  IIO3HABATEIbHOM M  COLMAJIBHOM  IMpPaKTHKE,
-CaMOCTOSITENIBHOCTh B IUIAHUPOBAaHMM M OCYIIECTBJICHUM y4eOHOW JIEATENBHOCTH U
OpraHu3aluu y4eOHOro COTPYIHUYECTBA c neJaroraMu u CBEPCTHHUKAMH,
-- -CIIOCOOHOCTh K TOCTPOSHHUIO HMHIMBUAYaJIbHOH 00pa30BaTENbHONW  TPAaeKTOPHH,
-BJIa/ICHHE HaBBIKAMU Y4€OHO-UCCIIEI0BATENLCKON, TPOSKTHOM U COIMAILHOU JIeATETLHOCTH;
MpeAMETHBIM

-c(hopMHPOBAaHHOCTH TPEACTABICHUI O MECT€ XMMUHU B COBPEMEHHOW HAyYHOH KapTHHE MHPA;
MIOHMMaHWE pPOJIM XUMUU B (POpPMHpPOBAHHM Kpyrosopa M (PYHKUHOHAIBHONW I'PaMOTHOCTHU
YEJIOBEKA JUIsl pELIEHUs MPAaKTUYECKHX 3a/1a4;

-BJIaJIECHUE OCHOBOIIOJIATAIOIIMMHU  XMMHUYECKMMU TOHSTHUSIMHM, TEOPUSIMH, 3aKOHaMHU U
3aKOHOMEPHOCTSMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

- BIAJCHHE OCHOBHBIMH METOJAaMU HAYYHOTO [IO3HAHUS, HCIHOJB3YEMBIMU B XHUMHHU:
HaOJI0JIeHNe, OIKCaHue, W3MEpPEeHHEe, OHKCIEPUMEHT; YMEHHE o00pabarbiBaTh, OOBSCHSTH
pe3ynbTaThl IPOBEJCHHBIX OMBITOB U JENaTh BBIBOJbBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH
METO/IbI IO3HAHUS IPU PEIICHUHN MPAaKTUYECKUX 3a/1a4;

-C)OPMUPOBAHHOCTh YMEHUS JlaBaTh KOJWYECTBEHHbIE OLIEHKHM M MPOBOJAUTH PACYEThl IO
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

-BJIaJIeHUE MPaBUIaMHU TEXHUKH 0€30MaCHOCTH MPU UCIIOJIb30BAHUN XUMHUYECKUX BEIECTB;
-C()OPMUPOBAHHOCTh COOCTBEHHOH MO3UIMM [0 OTHOIIEHWIO K XUMHUYEecKoW HHpopmaiuu,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

-1 oOy4aromuxcsi ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0pOBbSI OBJIaJICHHE OCHOBHBIMU
JOCTYIHBIMU METOAAMH HAYYHOTO NO3HAHUS;

- JUIS CJENbIX M cIabOBUIAMIMX OOYyYarolIMXCsl OBJAJCHUE MpPaBUIAMHU 3allMCH XUMHUYECKUX
($hopMyJ C UCTIOJIB30BAaHUEM PeNIbeHO-TOUECYHOU cucTeMbl 0003HaueHuit JI. bpaiins.

B pesynbTaTe n3ydeHus 00I11e00pa30BaTEIbHOIO IIUKIIA 00 yJarOIHiCs 10 0a30BbIM
JUCHMIUTMHAM JODKEH 00J1a1aTh OOIMMH KOMITETEHIIUSIMH, BKJIFOYAIOIIUMHUCS B CE0sI
CIHOCOOHOCTB:

OK 01. Beibupats criocoObl penieHus 3aaa4d MpopecCHOHABHON ACITEIBHOCTH,
MIPUMEHHUTEIILHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisATh MOKUCK, aHATIM3 U HHTEPIPeTaluio nH(opMaluu, He0OX0AUMOH 715t
BBITIOJTHEHHS 33]1a4 IIPO()EeCCHOHATBLHOM eITeTbHOCTH.

OK 03. ILimtanupoBaTh U peain30BbIBaTh COOCTBEHHOE MTPO(PECCHOHAIIBHOE U JIMYHOCTHOE
pasBUTHE.

OK 04. PaboTtath B KOJIJIEKTUBE ¥ KOMaH A€, Y)(PEKTUBHO B3aUMOACHCTBOBATH C KOJUICTAMH,
PYKOBOACTBOM, KJIMEHTaMHU.

OK 05. OcymiecTBasiTh YCTHYIO M TUCBMEHHYI0 KOMMYHHUKAIIMIO HA TOCY/IAPCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COIMANBFHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBITH rpax 1aHCKO-MIATPUOTUYECKYIO MTO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX 00IIeYeIOBEYECKUX IIEHHOCTEH.

OK 07. CopelicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpelibl, pecypcocoepekennto, 3hHeKTUBHO
JIENCTBOBATh B UPE3BbIYANHBIX CUTYALIUSIX.
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OK 08. Ucnonp3oBath cpeacTBa GU3NIECKOM KYIbTYPHI A1l COXPAaHEHUS U YKPETUICHUS
3JI0POBBS B IIpoIecce NPOoPecCHOHATBHOM NeSTEIbHOCTH U MOAJIEPKAHU HE00X0IUMOTO
YPOBHSI (pU3UYECKON TOATOTOBICHHOCTH.

OK 09. Ucnonp30BaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TIPO(PECCHOHATBHOM IESTETHHOCTH.
OK 10. ITonb3oBathest mpodeccuoHanbHOM JOKYMEHTAMEeH Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

OK 11. [InanupoBaTh MpeIIpUHAMATEIBCKYIO IEATEIBHOCTD B TPO(GECCHOHATBLHON cepe.
1.4. PexomMenayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI IMCIUTILIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obydaromerocs 150 dvacos, B TOM uuce:
00s13aTeNIbHOM ayIUTOPHOH yueOHO# Harpy3ku oOyuatomierocst 150 gacos;

1. IMacnmopt mporpamMMmsbl yueOHOM JUCUMILIHHBI «Buosorus
1.10651acTh mpuUMEHEHUs MPOTrPaMMBbl.

. [IporpamMma yue6HOI qucuunianHbl «bHOIOTHA) SABIISETCS 4YaCThIO OCHOBHOM
npodeccroHabHOM 00pazoBarenbHON Iporpammsl B cootBeTcTBUM ¢ PT'OC no npodeccun
(mpodeccusim) CIIO texnuueckoro npoduis u odydaromuecs B yupexaenuu CI1O no gannomy
poQuITI0 U3ydaroT MpeaMeT B o0beme 72 yaca 00s3aTeNbHOM ayAUTOPHON Y4eOHOI Harpy3ku

[Ipodeccun 43.01.09. IloBap. koHIUTED

1.2 MecTo JUCUMILTUHBI B CTPYKTYpe OCHOBHOM MpodecCuOHaNbHON
00pa3oBaTeNbHOM MPOrPaMMBI :

VYueOnas aucuumiinHa «buonorus» sBisercs ydyeOHBIM NpeaIMETOM 10 BBIOOpPY W3
oOs13aTrenpHOM mpeameTHoi obnactu «EctecTtBennbie Haykum» PI'OC cpennero obriero o0-
pa3oBaHusl. B MPOQPECCHOHAIBHBIX O00pa30BaTENbHBIX OpPraHU3alMIX, PeaTU3YIOIINX
00pa3oBaTeNIbHYIO0 IPOrpaMMy CpeaHero oomiero oopa3zoBanus B npeaenax ocsoenus OITOIT
CIIO na 6a3e ocHOBHOTO 00111eT0 0Opa3oBaHusl, yueOHass TUCIUTLINHA «BHONIOTH» N3ydaeTcs
B oOmreoOpaszoBatenbHoM 1ukiIe yaeoHoro miana OITOIT CITO nHa 6a3e 0CHOBHOTO 0OIIETro
0o0pasoBaHus ¢ oJlydeHueM cpeaHero oomero oopazosanus (ITIIKPC, TITICC3).

1.3.]_[6.]'[1/1 H 3aJ4a49u JUCHUIIIINHBI, Tpe6OBaHI/I${ K p€3yiabTaTaM OCBOCHUA JUCHUILIWHBI.

B nmporpamMme ykasaHbl OCHOBHble TpeOOBaHHMS K 3HAaHUSIM U YMEHHUSM  y4alluXcsl.
Henu oOydyeHuss OWOJIOTHU: OBJAJCHUE YYAIlUMHUCA 3HAHUAMM O JKUBOM MpUPOJE, OOIHUMU
METOJIaMU €€ H3YyYeHHUs, (OpMHUpPOBAHUE HAYYHOW KapTUHBI Mmupa. [lokazaTe mpakTH4ecKoe
MpUMEHEeHHe OMOJIOTUYECKUX 3HAHUI KaK HAy4HOW OCHOBBI OTHIEIBHBIX OTpaciiel MPOU3BOJICTBA
a TaKKe CIOoCOOBI PAIHOHAIBHOTO IPUPOIOTIOIb30BAHUS.

TpeGoBanust K 3HAHUSIM:

XHUMHUYECKUH COCTaB KJIETKH- POJIb OPraHUYCCKHUX U HCEOPraHUYCCKUX BCIICCTB; CTPOCHUC
KIJICTKHU U (l)yHKI_[I/II/I OTHACJIbHBIX OPTraHON OB, (I)OpMH Pa3MHOKCHUS, CTPOCHUC U (I)YHKI_II/II/I I'CHa,
XpOMOCOM U HUX pOJIb B IIEpcaadc T€HETUYECKOMN I/IHCI)OpMaI_[I/II/I; 3aKOHbI HACJICACTBCHHOCTH U
U3MCHYMBOCTH, HACJIICACTBCHHBLIC 3360J’IeBaHI/IH; MCTOJAbI CCIICKIIMU U Pa3BUTUC CENEKIIMOHHOMN
pa6OTI>I B BaI_HKopTOCTaHe; Y4d€HUC 4. I[apBI/IHa 0 JABWXKYHIUX CHJIaX 3BOJIFOOWH; 3BOJIFOIHUA
OpraHu4eCcKoro Mrupa U MmpoUucCxXoKKICHUC YCIOBCKA, S3KOJIOTHYCCKUC Hp06J'ICMBI COBpPCMCHHOCTHU
" IIYTU UX PCIICHU.

TpeboBanus K yMEHUSAM:

CpaBHHUBATb CTPOCHUC paCTHTeHBHOﬁ U KUBOTHOM KIICTKHU; pelIaThb 3ada4yu 110 TCHCTHUKCE,
000CHOBKIBATH POJib T'CHCTHUKU B HpO(I)I/IJ'IaKTI/IKe n JICUCHUHU HACJICIACTBCHHBIX 3360HCB8.HHI>1;
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3HATh O CEJICKIMOHHON paboTe B CBOEM PETHMOHE; 3HATh O TUIIOTE3aX Pa3BUTHUS KU3HHU Ha 3emiie
U TPOMCXOXKJICHHE YEJIOBEKa; 3HAaTh JKOJOIMYECKOe COCTOsiHME bamkoprocraHa; Teopuio
sBosrounnY. JlapBuna. OcBoeHue

Conepxanusi ydeOHOM UCHHUIUIMHBI «buonorusy o0ecrneynBaeT TOCTHKEHUE CTYICHTaAMHU
CIIEIYIOLIUX PE3yJIbTaTOB:

JIMYHOCTHBIM,

-BKJIFOUAIOIIMM TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIIUXCS K CAMOPA3BUTHIO U TUYHOCTHOMY
CaMOOIIPEIEIICHHUIO,

- cOpMHUPOBAHHOCTH UX MOTHUBAIIMU K OOYUCHHIO U IeJICHANIPaBICHHOM MO3HABATEILHOM
NESITETFHOCTH, CHCTEMbBI 3HAUUMBIX COIIMAIBHBIX U MEKJIUYHOCTHBIX OTHOIIICHHM, IIEHHOCTHO -
CMBICJIOBBIX YCTAaHOBOK, OTPaXKAIOIIUX JIMYHOCTHBIE U TPAKIAHCKHE TIO3UIUHU B JEATEIHHOCTH,
-aHTUKOPPYMIITHOHHOE MHPOBO33PEHHUE

-IIpaBOCO3HAHMUE,

-3KOJIOTUYECKYIO KYJIbTYPY,

-CIIOCOOHOCTH CTaBUTH €U M CTPOUTH KM3HEHHBIC TJIAHBI,

-CIIOCOOHOCTH K OCO3HAHHUIO POCCHICKOM TpaK JaHCKOW MACHTHYHOCTH B TIOJIMKYIbTYPHOM
COLINYME;

MCTAIIPEAMCETHBIM,

- BKJIFOYAOIIIMM OCBOCHHBIE 00 YUaIOIUMHUCS MEXKITPEIMETHBIC MOHATHS U YHUBEPCAIbHBIC
yueOHbIe NeCTBUS (peryasTUBHbIE, TIO3HABATEIbHbIE, KOMMYHUKATUBHEIC),

-CIIOCOOHOCTH UX MCIOJIb30BaHUS B IO3HABATEILHON U COIUANIBHOM MPAKTUKE,
-CaMOCTOSITENIbHOCTD B IUTAHUPOBAHUM U OCYILIECTBICHUHU YUeOHOUM AeITeTbHOCTH U
OpraHu3auy yueOHOro COTpYAHUYECTBA C MeJaroraMu U CBEPCTHUKAMH,

-CIIOCOOHOCTH K MOCTPOEHUIO MHANBHIya IbHOM 00pa30BaTeIbHON TPAEKTOPHH,

-BJIaJICHUE HaBbIKAMH Y4e€OHO-HCCIIEI0BATEIbCKON, MPOSKTHOM U COLUANbHON AEITEIbHOCTH;

NpeoMemHbIX.

- ¢hOpMUPOBAHHOCTH MPECTABICHHIA O POJIH U MECTE OMOJIOTUH B COBPEMEHHOM HAyYHOM
KapTHHE MHUPA; TIOHUMAaHUE POJI OUOJIOTHH B (POPMHPOBAHUU KPyro3opa u (yHKINOHAILHON
IPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUsSI TPAKTHYESCKHX 3a/1a4;

- BJIQJICHUE OCHOBOTIOJIATAOIIUMHE MTOHSITUSMH U TIPEACTABICHUSMU O )KHBOU MPHUPOJIE, e
YPOBHEBOM OpraHHU3aIlMY ¥ SBOJIIOLUH; YBEPEHHOE MOJIb30BaHUE OUOJIOTHYECKON
TEPMUHOJIOTHEH U CUMBOJIUKOIA,

-BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOTO MMO3HAHUS, HCIIOJIB3YEMbIMH ITPH OHOJIOTUYECKUX
WCCIIEIOBAHUSX )KUBBIX 00BEKTOB U SKOCHCTEM: OIIMCAHUE, U3MEPECHHUE, POBEICHUE
HaOJIF0/ICHUIT; BBISIBJICHHUE U OIICHKA aHTPOTIOTCHHBIX U3MEHEHHI B TIPUPOJIC;
-chopMHPOBaHHOCTh YMEHUH OOBSICHATH PE3yIbTAThl OMOJOTHUECKUX IKCIIEPUMEHTOB, PEelIaTh
JJIeMEHTapHbIe OMOIOTUYECKHE 3a/1a4H;

-c()OpMUPOBAHHOCTH COOCTBEHHO MO3UIINU IO OTHOIICHHUIO K OMOIOTHUECKON HH(POPMAIIHH,
MOJIy4aeMOil M3 pa3HbIX HCTOUYHUKOB, K TTI00aTBHBIM SKOJOTHUECKUM MPoOieMaM U MyTsIM UX
pelieHus

B pe3yabTare n3y4eHuss 0011e00pPa30BaTeJbLHOI0 HUKJIA 00yYaOMMIACA M0 6A30BbIM
AUCHUIIMHAM JI0JKeH 00J1a1aTh 00IIMMH KOMIIeTEHUMSIMU, BKJIIOYAIONIMMUCSH B ce0st
CIOCOOHOCTD:
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OK 01. Beibupats criocoOsl penieHus 3aaaq npo(eccuoHaIbHOMN 1eTeTHbHOCTH,
MPUMEHUTEIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOKUCK, aHAJIN3 U HHTEPIPETALNI0 HHPOPMALIUU, HEOOX0AUMOU ISt
BBITIOJTHEHUS 33/1a4 MTPO(ECCUOHATLHON IS TEIbHOCTH.

OK 03. [TmanupoBaTh U peaTn30BbIBATE COOCTBEHHOE MPO(PECCHOHATFHOE M TMYHOCTHOE
pa3BUTHE.

OK 04. PaboTaTh B KOJIJICKTUBE U KOMaH/Ie, 3()()EKTUBHO B3aUMOJICHCTBOBATH C KOJUICTaMH,
PYKOBOJICTBOM, KJIMEHTaMH.

OK 05. OcymiecTBisATh YCTHYIO U TUCbMEHHYI0 KOMMYHUKALIUIO Ha FOCYIapPCTBEHHOM S3BIKE C
y4€TOM 0COOEHHOCTEH COIMAIbHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06. [TposiBIATh rpakJaHCKO-NIATPUOTUYECKYIO MO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX 00II€YeIOBEYECKUX [IEHHOCTEH.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocoepexeHno, 3hpHeKTUBHO
JIENCTBOBATH B UPE3BBIYANHBIX CUTyalUsIX.

OK 08. Mcnonp30BaTh cpeAcTBa PU3NYECKON KYJIBTYPHI JIIsl COXpPAHEHUS U YKPEIUICHUs
3/10pOBbS B Ipoliecce MpodecCHOHATbHON AEITEIbHOCTH U MOIEPKaHNs HE00X0IUMOTO
YpOBHS (pU3HUECKOMN MOATOTOBIEHHOCTH.

OK 09. Ucnonp3zoBaTh HHPOPMAIIMOHHBIE TEXHOJIOTUH B MPOPECCUOHATLHON NS TETbHOCTH.
OK 10. ITonp30oBaThcs mpohecCHOHATBbHON JOKYMEHTAIeH Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM $I3BIKE.

OK 11. IlmaaupoBath MpeANPUHUMATEIBCKYIO IEITEIHPHOCTh B Po(decCuoHaIbHOM cdepe.

1.4. PexomeHxyemMoe KOJIUYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl JUCUMUILIIMHBI:
00s13aTeIbHOM ayJUTOPHON yueOHO# Harpy3ku oOyJaromerocst 72 Jaca

2. CTPYKTYPA U COAEPXAHHUE YUEBHOM JUCIHHUIITIUHBI EcTrecTBO3HAHME
2.1. O0beM y4eOHOM IMCHUILIMHBI U BUAbI Y4eOHOI padoThl

Bun yueOHo# padoThl Oo6vem uacos
Oobs13aTesibHAS ayAUTOPHAsI y4eOHas HATPY3Ka (Bcero) 394
B TOM YHUCIJIE:
J1a00paTOPHBIE 3aHITHS 31
MIPAKTUYECKHUE 3aHITH 19
KOHTPOJIbHBIE PAOOTHI 26

Hmoeosas ammecmayus 6 ghopme oughghepenyuposannozo 3auema
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIHUIIINHBI ®usuka
2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yuyeOHo# paGoThl Oovem uacos
Oobs13aTesIbHAS ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 172
B TOM YHCJIE:
71a00paTOPHBIE 3aHITUS 23
MIPAKTUYECKHUE 3aHITH 10
KOHTPOJIbHBIE pabOTHI 19

CTpyKTypa U cojep:kaHue Y4eOHOH AUCHUTIMHBI «XUMHS»
2.1 Obvem yuebnou oucyuniunsl, 8Udbl y4eOHot pabomol

Buj yueOHOM paboTh KomnmaecTBo yacos
OO6s13aTenpHas aynmUTOpHAs yaeOHast Harpy3ka 150
B tom uucne: maGopaTopHbIe 6
MPaKTHYCCKUE 5
KOHTPOJIbHBIE PA0OTHI 4

2. CTpykTypa u coaepxxanue y4eOHOH qucHUIIMHbI «buosorus»
2.1. O0bem yueOHOH TUCUMIIJIMHBI, BUAbI y4eOHOI padoThl

By yueGHO# paboThI KonuyecTBo yacoB
OO6s3arenbHas ayaAuTOpHAs yaeOHass Harpys3ka 72
JlaGopaTopHbIie 2
[IpakTuueckue 4
KOHTPOJIbHBIC 3

2.2 COAEP)KAHUE YYEBHOM JUCHUIIJINHDBI ®u3nka
BBenenune
®duznka — (QyHIaMeHTalbHAas HayKa O pupoje. EcTecTBeHHO-HAYUHBII METOJ MMO3HAHUS, €T0
BO3MOKHOCTH U TPAaHULIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUSI B MPOLECCE TO3HAHUS
npupoabl. MoaenupoBanue GU3NYECKUX SABIEHUH U MpolieccoB. Posb skcriepumMenTa U TEOpUM B
npolecce mo3Hanus npupoasl. dusnueckas BenuunHa. [lorpemnoctu naMepeHnil puandeckux
BenuuMH. Ou3ndeckue 3aKoHbI. [ paHUIIbl MPUMEHUMOCTH (hru3nyecKux 3aKoHOB. [ToHsTHE O
¢buznueckoit kapTune mupa. 3HaueHue Gpusuku npu ocsoenuu npodeccuit CI1O u
cnenuansHocTeit CII1O.
1. Mexanuka
Kunematuka. Mexannueckoe nuxenue. [lepememenue. [1yrs. Ckopocts. PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKEHUE. Y CKOpeHHE. PaBHOIIEpEMEHHOE ITPSMOJIMHENHOE IBUKEHHUE.
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CBoboaHoe naaenue. /[Bmkenue tena, OpoIIeHHOTO MO YTIOM K TOpu30HTY. PaBHOMepHOE
JBUKEHHE 10 OKPYKHOCTH.

3akonbl Mmexannkun Hororona. [lepssiii 3akon Hetotona. Cuita. Macca. Umniynse. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH KJlacCU4ecKOoW AuHaMuKH. Tperuii 3akoH HelotoHa. 3akoH
BCEMHUPHOTO TATOTeHHUs. | paBuTanonHoe nose. Cuna tsoxectu. Bec. CriocoObl n3mMepenus
Macchl Te1. CUilbl B MEXaHUKE.

3aKkoHbI COXpaHeHHUsI B MeXaHHKe. 3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE JABHKEHUE.
Pabota cunbl. Pabora moTeHnmanbHeix cuil. MomuocTs. JHeprus. Kunetnyeckas sHeprus.
[ToTenumanpHas 3Heprus. 3aKOH COXpAHEHUs MEXaHUUYeCKOH sHepruu. [IpuMeHnenue 3akoHOB
COXpPaHEHHUSI.

Jlabopamopuwie pabomot

UccnenoBanue NBM>KeHUA TeJa MO AEHCTBUEM MMOCTOSHHOM cuiibl. M3ydeHne 3akoHa
coxpaHeHus uMiyibca. CoxpaHeHHe MEXaHUYECKOM 3HEPTruy IpU JBMXKEHUHU Tela M0
NeUCTBUEM CUJI TSDKECTH U YIIPYTOCTH.

CpaBHeHue pabOThl CUJIBI C U3MEHEHHEM KUHETUYECKOM dHEpruu Tena.

N3ydeHne 3aKOHOB COXpaHEHUs Ha IpUMeEpE yAapa IIapoB U OATTMCTUUECKOTO MasiTHUKA.
N3ydenne ocoOeHHOCTEN CUIIbI TPEHUS (CKOJIbKEHUS).

2. OcHOBBI MOJIEKYJISIPHON PHU3MKH ¥ TEPMOAUHAMUKH

OCcHOBBI MOJIEKYJISIPHO-KMHeTH4YecKoi Teopun. UneanbHblii ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYeCKO! Teopuu. Pa3mepsl u macca Mosexkys u atomMoB. bpoyHoBckoe
nsuxenue. uddysus. CUibl 1 sHEprus MeXMOJIEKYISIPHOTO B3auMoaeiicTBus. CTpoeHue
ra3o00pa3HbIX, KUAKUX U TBEPBIX Tesl. CKOPOCTH IBUKEHUS MOJIEKYJ U UX U3MEpPEHHE.
WneansHelii ra3. Jlapienne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUHN
ra3zoB. TemmepaTypa u ee uaMepenue. ['a30Bbie 3aK0OHBI. AOCOJIOTHBIA HYJIb TEMIIEPATYPHI.
TepMoauHaMuyeckas mkajga TeMiepaTypbl. Y paBHEHUE COCTOSTHUS HACAIBHOTO raza. MossapHas
ra3oBasi IOCTOSTHHAS.

OcHoBbI TepMoAuHAMHUKH. OCHOBHBIE IOHATHA U OpeieieHUs. BHYTpeHHs sHEprus
cucTeMbl. BHyTpeHHsIs sHeprus uaeanbHoro raza. Pabora u remsora kak Gopmbl epenadu
sHEprur. TermoeMKOCTh. Y IelbHas TeIIOEMKOCTh. Y paBHEHHE TEIUIOBOTO Oaanca. [lepBoe
Hayajo TepMOJAUHAMHUKU. AnuabatHeii nporecc. [Ipunmun nelictBus TeruioBoi MamuHbl. KIT/]
TEIJIOBOTO ABUraress. Bropoe Hauano tepMoarHaMUKU. TepMoInHaMUUecKasl IKaia
Temneparyp. X0J0AuIbHbIe MallMHbL. TeroBble npurarenu. OxpaHa npupoibl.

CaoiicTBa napos. VMcnapenue u konaeHcanus. HaceieHHbli map u ero cBoicTBa.
AGCOI0THAS U OTHOCUTEJIbHAS BIAXKHOCTh BO3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBieHus. [leperperslil map u ero ucroyb30BaHUE B TEXHUKE.
CaoiicTBa KuAKOCTel. XapaKTepUCTUKA )KUIKOTO COCTOSIHUA BellecTBa. [[0BepXHOCTHBIN ClI0U
AKUJKOCTU. DHEPrusi HIOBEPXHOCTHOIO CJOs. SIBIEHUS Ha TPAaHULIE )KUJIKOCTH C TBEPBIM TEJIOM.
Kanunnsipuele siBneHust.

CaoiicTBa TBepabIX TeJ. XapaKTEepUCTUKA TBEPAOTO COCTOSHUA BEIIECTBA. YIIPYyrue CBOMCTBA
TBEpbIX Ted. 3akoH ['yka. MexaHnueckue cBoicTBa TBEpAbIX Tell. TemnoBoe pacimpenue
TBEPJIbIX TeN U )kuaKocTel. [InaBnenue u kpucraminzanus.

Jlabopamopnwvie pabomoi

W3mepenue BIaXKHOCTH BO3IyXa.

N3mepenne NoBEpXHOCTHOTO HATSHKEHUSI JKUIKOCTH.

Habnronenue npouecca kpuctauimizanuu M3ydenue nedopmaiy pacTsHKeHUs.

W3ydeHne TerioBoro paclimpeHus TBEPAbIX TEIL.

N3yuenne ocoOGeHHOCTEHN TEMI0BOTO PACHIMPEHHS BOBI.

3. DJIeKTPOAMHAMHUKA

IIeKTpHYecKoe MmoJe. DIEKTpUIECKHe 3aps/ipl. 3aKOH COXpaHEHHUs 3apsaa. 3akoH KynoHa.
Onexrpuueckoe nojue. HanpspkeHHOCTh aekTpruyeckoro noss. [IpuHimn cynepno3uiuu nomieu.
Paborta cun anekrpocratuyeckoro nosst. [Torenmnuan. PasHocTh MOTEHIMATIOB.
OKBUINOTEHLUAJIbHBIE IOBEPXHOCTH. CBA3b MEXKAY HAIPSDKEHHOCTHIO M PA3HOCTHIO
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MOTEHIMAJIOB JIEKTPUUYECKOTO MoJIsl. J{u3aeKkTpuku B anekTpudeckoM mnoie. [lonspuszanus
muaiekTpukoB. [IpoBoHuky B anekTpuueckom nose. Konnencaropsl. Coenunenue
KOH/ICHCAaTOPOB B OaTapero. DHeprus 3apsHyKEHHOTO KOHIACHCATOPa. DHEPT sl AIEKTPUYECKOTO
IOJIAL.

3aKOHBI MOCTOSIHHOI0 TOKA. Y CIIOBUS, HEOOXOIUMBIE JIUISI BOSHUKHOBEHHSI U TIOITICPKAHUS
aNeKTpudeckoro Toka. Cuiia ToKa U INIOTHOCTh TOKa. 3akoH Oma st yuacTka uernu 6e3 D1C.
3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuraa, JJIUHbI U IUIOMIAIN TOTIEPEUHOTO
CEYCHHS TPOBOJIHUKA. 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBIICHHUS TPOBOIHUKOB OT
TeMIepaTypbl. DIEKTPOABHKYIIAS CUJIa UICTOYHHKA TOKA. 3akoH OMa Jyist TIOJTHOM IICTIH.
Coenunenue nmpoBoIHUKOB. COeTMHEHNE UCTOYHUKOB AJIEKTPUUECKOM

sHepruu B O6arapero. 3akoH Jxoyns—IJlenna. Pabota 1 MOIIHOCTB 3JIEKTPUUECKOT0 TOKA.
TennoBoe nelicTBHE TOKA.

DJIeKTPUYECKUH TOK B MOJynpoBoAHuKaX. COOCTBEHHAs MPOBOAUMOCTD IMOTYITPOBOJHUKOB.
[TonynpoBoAHUKOBBIE TPUOOPHI.

Dnekmpuueckuii moK 6 paziuyHbIX cpedax. NeKmpuyecKuti moxk 8 Memainax. 1eKmpoHHbll
2as. Paboma evixooa. Dnekmpuueckuil mox 6 snekmpoaumax. nexkmpoaus. 3akonvl Dapadesi.
IIpumenenue snexmponuza 6 mexuuxe. IneKmpuyecKuti mox 6 2asax u eaxyyme. Honuzayus
2aza. Buowi 2azoevix paspsoos. Ilonamue o nnazme. Ceoticmea u npumeHeHue 1eKmpOHHbIX
nyuKo8. dnekmpuueckuti mox 6 nonrynpogoonuxax. Coocmeennas npoooumMocms
noaynpoeooHukos. Ilonynposoonuxoswie npubopul.

MaruauTtHoe noJjie. BeKTop HHAYKIIMM MAarHUTHOTO T0J1s1. JIelicTBME MarHUTHOTO MOJIA Ha
MPSIMOJIMHENHBIN POBOJAHMK C TOKOM. 3akOH AMIiepa. B3anmonelictBue TOKOB. MarHuTHBIN
noTok. PaboTa no nepemenieHuio MpoBoAHUKA C TOKOM B MarHUTHOM ToJie. [leiicTBue
MarHUTHOTO MOJIsl Ha ABKynuiics 3apsan. Cuna Jlopenna. Onpenenenue yaeabHoro 3apsia.
Yckoputenu 3apspKEHHBIX 4acTHIL.

DJIEeKTPOMATHUTHASI MHAYKIUSA. DJIEeKTpOMarHUTHas HHAYKIKS. BuxpeBoe anekTpudyeckoe
noJie. CaMOMHIYKIMS. DHEPrysi MAarHUTHOTO TOJIS.

Jlabopamopuwie pabomot

N3yuenue 3akona OMa AJis ydacTKa IeH, MOCJIe0BaTeIbHOTO U NapauIeIbHOTO COeNHEHUS
MIPOBOTHUKOB.

N3yuenue 3akona Oma Jyisi TOJTHOM 1eMu.

W3yueHue siBneHUs 3IEKTPOMArHUTHON MHAYKIUH.

Onpenenenre ko3 duueHTa MoJIe3HOro AEHCTBUS SJIEKTPUUECKOTO YalHUKA.

Omnpenenenne TeMnepaTypbl HUTH JIaMITbl HAKAJIMBaHUS.

Onpenenenue 3/]C 1 BHYTpEHHET0 CONTPOTUBJICHUS UCTOUHUKA HAIPSHKEHUS.

4. KosieGanust 1 BOJIHbBI

Mexanuueckue koJjiedanus. KonebatenbHoe npmwkenue. ['apMoHndeckre KoneOaHus.
CBoOo1HBIE MeXaHUYeCKue KoyieOanus. JInHeltHble MexaHnyeckue KojebareabHble CUCTEMBI.
[IpeBpaienue sHeprun npu KojaedaTeabHOM ABHKeHUU. CBOOOHBIC 3aTyXalOIIHe
MeXaHUYeCKue KoyeOaHus. BriHyXIeHHbIE MEXaHUUYECKUE KOIeOaHusl.

Yupyrue BoJinbl. [lonepeynsie U Mpo10JibHBIE BOJHBI. XapaKTEPUCTHKU BOJIHBL. Y PaBHEHHE
riockoi oerymeit Bonuel. MuTepdepenius Bons. [Tousatue o audpakiuuu BoIH. 3BYKOBBIE
BOJIHBI. YIBTPa3BYK U €ro NPUMEHEHHE.

DJIeKTPOMAarHuTHbIe KoJiedanusi. CBOOOIHBIE AIeKTpOMarHuTHeIe Kosebanus. [IpeBpaiienue
SHEPrUM B KoJIeOaTeTbHOM KOHTYpE. 3aTyXalollue 3JeKTpoMarHuTHeIe Konebanus. ['enepatop
HEe3aTyXaIoUIUX AJIEKTPOMArHUTHBIX KoeOaHuil. BeIHyXIeHHBIE AIEKTPHUYEeCKHE KOJIeOaHu .
[IepemenHslit TOK. ['eHepaTOp MepeMeHHOro Toka. EMKOCTHOE M MHJTyKTUBHOE COTIPOTUBIICHUS
MEPEeMEeHHOTO ToKa. 3akoH OMa JJis SIEKTPUUYECKON 11T TIepeMeHHOoro Toka. PaboTa u
MOIIIHOCTh MepeMeHHoro Toka. ['eHepatopsl Toka. TpancopmaTopsl. TOkHM BEICOKON 4aCTOTHI.
[Tony4yenue, nepenaya u pacrnpeaesieHue 3JIEeKTPOIHEPTUH.

DJIEeKTPOMArHUTHbIE BOJIHBL. DJIEKTPOMArHUTHOE T0JIe KaK 0COOBIN BHI MaTEpUU.
DnexTpoMarHuTHbeIE BOJMHBL Bubpartop I'epria. OTKpBITHIN KoJieOaTenbHBIA KOHTYP.
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N3zo6perenue paguo A. C. ITonoseiM. [lonsTre o paguocsssu. [IpumeHeHne 3IeKTpOMarHuTHBIX
BOJIH.

Jlabopamopuwie pabomot

W3ydeHne 3aBUCHMOCTH TIepro/ia KoIeOaHUN HUTSHOTO (MU MPYXKUHHOTO) MasTHUKA OT JUTUHBI
HUTH (MU Macchl rpy3a). UTHAYKTUBHBIE M1 EMKOCTHOE CONPOTHUBIIEHUS B LIENIH IIEPEMEHHOTO
TOKa

5. OnTuka

IIpupoaa cBera. CKOpoCTh pacipoCTpaHEHUs CBETa. 3aKOHBI OTPAXKEHUSI U IPEJIOMJIICHUS CBETA.
[Tonnoe otpaxkenue. JIun3zpl. ['1a3 kak ontuyeckas cucreMa. OnTuueckue npuOOpsI.
BoanoBble cBoiicTBa cBeTa. HTepdepennus ceera. KorepeHTHOCTh CBETOBBIX JIYUCH.
WuTepdepennys B TOHKHX miieHKax. [lonocs! paBHoii TommuHbl. Koibna HeroToHa.
Wcnonb3oBanue untepdepeHnu B Hayke U TexHuke. Judpaxkuus ceera. {udpaxnus Ha menu B
napajuienbHbIX Jy4yax. Judpakmuonnas pemerka. [lonstre o ronorpaduun. [omspuzarus
nonepeynbix BOJH. [onsipuzamus ceeta. J[BoitHoe mydenpenomnenue. [lomapouasl. Jucnepcust
cBeta. Buzpl ciextpoB. CnekTpsl ucnyckanusi. CrieKTpsl MOTJoMEeHus. YabTpaduoneroBoe u
uH(ppakpacHoe uznydeHus. Penrtrenosckue myuu. VX npupoja u cBoiicTaa.

Jlabopamopnusie pabomut

N3ydenue n3o0paxkeHus NpeMETOB B TOHKOM JIMH3E.

N3yuenue nuntepdepeHuu 1 qudpakiiuu cBeTa.

I'pagyupoBka crieKTpocKona U onpeieseHUe ATNHBI BOJIHBI CIIEKTPAIbHBIX JTMHHM.

6. Ocnogbl cneyuanbHoil meopuu OMHOCUMETbHOCIU

Hneapuanmnocmo mooynsn ckopocmu ceema 6 eaxyyme. [locmynamet Junwmetina.
IIpocmpancmeo u epems cneyuanvrot meopuu omuocumensuocmu. Cesazo maccyl u SHepeuu
€c80000HOU yacmuywl. IHepeusi NOKOS.

7. dnemenmul K6AHMOBOU Pu3uxu

Keanmoeasn onmuka. Tennosoe uznyuenue. Pacnpedenenue sanepeuu 8 cnekmpe abcoiomuo
uéproeo mena. Keanmosas eunomesa Ilnanka. @omonwl. Bnewnuii pomosnexkmpuueckuti
aghgpexm. Buympennuii hpomoagpgpexm. Tunwvi homosnemenmos. Jasnenue ceema. Illonsmue o
KOPNYCKYIAPHO-80IHOBOLL NPUpooe ceemd.

QDu3uka amoma. Passumue 632151006 Ha cmpoeHue éeujecmsd. 3aKOHOMEPHOCMU 8 AMOMHbBLX
cnekmpax 600opooa. HAoeprnas moodenv amoma. Onvimol 3. Pezepghopoa. Mooenv amoma
600opoda no H. bopy. 'unomesa oe bpoiina. Coomnowenue Heonpedenrénnocmeti I etizenbepea.
Keanmosvie cenepamopui.

du3uka aTOMHOIo0 sApa. EcrecTBeHHas paluOaKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacraja.
CriocoObl HaOMIOIEHUS U PErUCTpaluy 3apsbKeHHBIX yacTull. Dddext Bapunosa —YepeHkona.
Crpoenue aToMHOTO siipa. JledekT Macchl, SHEPTHsl CBSI3U U YCTOMYUBOCTH AaTOMHBIX SIJIED.
Anepubie peakuuu. VcKyccTBeHHas! palnOaKTUBHOCTS. Jlenenue Tsoxensix saep. Llennas
siepHas peakuus. Y1pasisemas LenHas peakuus. Anepusiidi peakrop. [lomyuenue
PaaoOaKTUBHBIX U30TONOB U UX NPUMEHEHHUE. bruonornueckoe nelcTBre paguoakTUBHBIX
W3IIy4eHHUI. DJIE€MEHTapHbIC YAaCTHULIBI.

2.2 COAEP)KAHUE YYEBHOU JUCHUIIJIUHBI Xumus
OO0mas 1 HeopraHu4ecKasi XuMust
Beeoenue
XuMuyeckass KapTHHAa MHpa Kak COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa. Poiabp XMMHK B )KU3HK COBpeMeHHOro ob1ecTBa. Hopelime qOCTHXEHUST XUMUYECKOH
HAyK{ B TUIaHE PA3BUTHUS TEXHOJIOTUH: XUMHUYECKash TEXHOJIOTUA—OUOTEXHOJIOTUs—
HaHoTexHoJorus. [IpuMeHeHne JOCTHKEHUI COBPEMEHHOW XUMUU B TyMaHUTapHOH cdepe
JeATeIbHOCTH O0IIeCTBa.
OcrosHble noHAmus U 3aKOHbL XUMUU
IIpenmer xumuu. BemectBo. ATtoMm. Mosekyna. XUMHUYECKHUA JIeMEHT U (OPMBI €T0
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cyuiectBoBaHus. [IpocThie U C0XkHbBIE BellecTBA. AJTIOTPONHS U €€ IPUUUHBIL.
Jemoncmpayusn

HaGop Moeneii aToMOB ¥ MOJIEKYII.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHMU. Macca aTOMOB U MOJIEKYJl. ATOMHasI
earHuLa Maccel. OTHOCHTENbHBIE aTOMHAs U MOJIEKYIIsIpHasi Macchl. KoanuecTBo BelecTna.
[TocTosinHas ABorazapo. MospHas macca. 3akoH ABorazipo. MossipHblil 00beM ra3os.
Pacuetsl o xumuueckum Gopmyiam.

3aKOH COXpaHEHMsI MacChl BEILIECTBA.

Ilepuoouueckuil 3akon u nepuooudeckas cucmema xumuieckux snemenmos /{. U. Menoeneesa
OtxkpsiTue Ilepuoanueckoro 3akoHa. [lepuonuyeckast cucreMa XMUMUYECKUX JIEMEHTOB

. . MenneneeBa kak rpaduueckoe otobpaxenue [lepuonnueckoro 3akona. [leproauyeckuit
3aKOH U CHUCTEMa B CBETE YUEHMsSI O CTPOEHHH aTOMa. 3aKOHOMEPHOCTH U3MEHEHMSI CTPOCHUS
AJIEKTPOHHBIX 000JI0OUEK aTOMOB U XUMUYECKUX CBOMCTB 00pa3yeMbIX 3I€MEHTaMHU MTPOCTHIX U
CJIOKHBIX BelecTB. 3HadeHue [lepuoanyeckoro 3akona u [leproaudaeckoit CUCTEMBI
xuMuueckux anemeHToB . 1. MenaeneeBa Jiist pa3BUTHSI HAYKU U IOHUMAaHUSI XUMUYECKOU
KapTUHBI MUpA.

Jemoncmpayus

Paznuunsie popmel [lepuonnyeckoii cuctemsl xumndeckux anemenToB /1. . Menneneena.
Cmpoenue sewjecmea

[Ipupona xummyeckoi cBa3u. KoBajaeHTHas CBs3b: HENMOJISIpHAS U NOJsipHast. MloHHast

cBs3b. KaTHoHbBI M aHMOHBL. MeTaimnueckas cBsizb. BogopoiHas cBa3b. B3auMocBs3b
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB C PA3TMYHBIMUA TUTIAMH XUMHUUYECKOU CBSI3H.
Hemoncmpayusn

OO0pa31pbl BelecTB U MaTePUajIoB € Pa3IMYHBIMU TUIIAMH XUMUYECKOU CBS3H.

Booa. Pacmeopul

Bona B npupone, ObITy, TEXHUKE U Ha TPOU3BOACTBE. DU3NUECKUE U XUMUYECKHE

CBOMCTBA BOJIbI. 3arpsI3HUTENN BOJIBI U CIIOCOOBI OUMCTKU. JKecTkas Bojia U ee yMsTr4eHue.
OnpecHenue BoJbl. ArperaTHble COCTOSIHUS BOJBI U €€ MEPEX0/Ibl U3 OJTHOTO arperaTHOro
COCTOSIHMSA B Apyroe. PacTBopeHue TBEpAbIX BEIIECTB U ra30B. 3aBUCUMOCTb PACTBOPUMOCTH
TBEPbIX BEILIECTB U I'a30B OT TeMIeparypbl. MaccoBas 10J1s1 BeLIECTBa B pacTBOpPE KakK Criocod
BBIPAXKEHUS COCTaBA PACTBOPA.

Jemoncmpayusn

@®u3nyecKue CBOMCTBA BOAbL: IOBEPXHOCTHOE HATSHKEHUE, CMauUBaHUE.

Xumuueckue peaxyuu

[TonsiTue o xXumMUyecKo peakuuu. TUIbl XUMUYECKUX peakiuii. CKOPOCTh peaKiuu

1 (aKTOPbI, OT KOTOPBIX OHA 3aBUCHUT. TernoBoil 3¢ (dekT XuMuueckor peakiunu. XUMHUECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

Hemoncmpayuu

XHUMHUYECKUE PEAKIUHU C BBIIACIICHUEM TEILIOTHI.

OOpaTUMOCTh XUMHUUYECKHUX PEAKITUH.

Ilpakmuueckoe 3anamue

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT Pa3IUYHbIX (DaKTOPOB (TeMIepaTyphl,
KOHIIEHTpPAIIMU BEIIECTB, IEHCTBUS KaTalIU3aTOPOB).

Heopeanuueckue coeounenus

Kinacenpukanus HeopraHmyecKuX COeJUHEHNH M UX cBoiicTBa. OKCUJIbI, KUCIIOTHI,
OCHOBaHMS, COJIM. XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COEAMHEHUN

B CBETE TEOPHUU AIEKTpOIUTHUYECKOU nucconuanuu. [lonsatue o rugponuse coneit. Cpena
BO/JIHBIX PACTBOPOB COJIEH: KHcas, HEUTpalibHasl, 1ienovHas. BoaopoaHblid mokas3aTelnb

pH pactBopa.

MeTtanibl 1 HeMeTaIbl. MeTtamnsl. O0mue Gu3nYecKue 1 XUMUIECKHEe CBOMCTBA METAIIJIOB,
00yCIOBJICHHBIE CTPOCHHEM aTOMOB U KPHCTAJUIOB U TIOJI0KEHUEM METAIIJIOB B
ANEKTPOXUMUYECKOM psALy HampspkeHui. OO1ue crnoco0sl morydyeHus: MeTaioB. CriaBbl:
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YyepHbIe U 1[BeTHBIC. KOoppo3ust MeTaioB U criocoOb! 3aimmThl oT Hee. Hemeramtsr. O0mas
XapaKTEPUCTHUKA TJIABHBIX MOATPYII HEMETAJIIOB HAa MPpUMeEpe TayioreHoB. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETaIOB. BaxkHelie coeAMHEHUsI METaNIOB U HEMETAJUIOB
B MPUPOJIE€ U XO3SUCTBEHHOMU JEATEIHHOCTH YEJIOBEKA. 3alUTa OKPYXKAIOIIEH Cpebl OT
3arps3HEHUS TSKEIBIMU METAJIIaMH, COSTUHEHUSIMU a30Ta, CEPhI, yriepoja.

Jemoncmpayuu

B3aumoneiicTBue METaIOB ¢ HEMETAJUIaMU (LIMHKA C CEPOii, allFOMUHUS ¢ HOJ0M), pacTBOpamMu
KHUCJIOT U IIEJIOYEH.

I'openue MeramioB (LMHKa, XkKejie3a, MarHusi) B KUCIOPO/IE.

B3anmopeiicTBre a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KUCTIOT C MEIBIO.
BoccranoBuTenbHbIE CBOMCTBA METAJIIOB.

XHUMHUYECKUE CBOMCTBA COCTMHEHUN METAJIJIOB.

Ilpakmuueckue 3anamus

Peaxiiun oOMeHa B BOAHBIX paCTBOPaX 3JIEKTPOJIUTOB.

Omnpenenenue pH pacTBopa cosneil.

BriTecHenue xiopom 6poma U oj1a U3 pacTBOPOB UX COJIEH.

B3anmopeiicTBre METAIIIIOB ¢ PAaCTBOPAMH KUCJIOT U COJIEH.

OPTAHUYECKAS XUMUS

Opeanuueckue coeouneHus

OcHoBHbIE IOHATHSI OPrAaHUYECKOl XUMUM M TEOPHUsl CTPOEHUS OPraHMYeCKHX
coeauHeHuii. [lonarue nzomepun. Buapl nzomepuu: cTpykTypHas (YriaepoJHOro CKeeTa,
MOJIOKEHUSI KPATHOW CBSI3M UM (PYHKIIMOHAIBHOM TPYIIIBI), IPOCTPaHCTBEHHAs. MHOroooOpasue
OPraHM4YeCKUX COCTUHECHUH.

Yraesoaopoasbl. [IpenensHble U HENpeAeIbHBIE YIIIEBOA0POIbl. CTpOoEHUE YIiIeBOA0OPOIOB,
XapaKTepHbIE XMMUYECKHE CBOWCTBA YIIIEBOIOPOJOB. [IpencrtaBurenu yrineBoaopoioB:

MeTaH, 3TUJIeH, alleTuieH, OeH3o0i. [IpuMeHenre yrieBoJopoi0B B OPraHUYECKOM CHHTE3E.
Peaknus monumepuszanuu. Hedtb, ra3, kaMeHHBIN yroiab — MPUPOIHBIE HCTOYHUKH
YTJIEBOJIOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue pemectsa. CriupTbl, KApOOHOBBIE KUCIOTHI U
CJIOXHBIE APUPBI: X CTPOCHHE U XapaKTepHbIe XUMUYEeCKUe cBoiicTBa. [IpencraBurenu
KHCJIOPOJICOAEPKAUX OPraHUYECKUX COCUHEHNI: METUIIOBBIA U 3TUJIOBBIN CIIUPTHI,
TIIMLEPHUH, YKCYCHAs KUcaoTa. Mblia Kak COJIM BBICHINX KapOOHOBBIX KUCIOT. KUpbl

KaK CIIO>KHbIE 3(pUpBL. YTIEBOABI: TII0K03a, Kpaxmal, LeJUIio03a.

A3oTcojep:Kalye oprannyeckie coeJuHeHusi. AMUHBI, aMUHOKHUCIIOTHI, Oeku. CTpoeHue u
ouonorundeckas GpyHkius 6enkoB. XUMUYECKHE CBOWCTBA OETKOB. [ eHeTHUecKas CBSI3b MEXTY
KJIaCCaMH OPraHMYECKUX COCAUHEHUH.

Hemoncmpayuu

[Tomyuenue 3TUIEHA U €O B3aUMOJICHCTBUE C PACTBOPOM IIEpPMaHraHaTa Kaius, Opom-

HOM BOJIOH.

Peakuus nmomydeHus: yKCyCHO-3THIIOBOTO 3(upa.

KauectBenHas peakuus Ha IJIHIEPUH.

[IBeTHBIE peakuuu OETKOB.

Ilpakmuueckue 3anamus

XHUMHYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: B3aMMOJIEHCTBUE C UHIUKATOPAaMU, METaJNIaMU
(Mg), ¢ ocaoBanusamu (Cu(OH)2) u ocHoBHbiMU okcuamu (CuO). ObpaTumas U HeoOpaTUMas
JeHaTypanus OeNKOB.

InacTmaces! n BosiokHAa. [lonsaTue o muiactmaccax. TepMoIiacTUYHbIE U TEPMOPEAKTUBHBIE
noaumepsl. OTAeNbHbIE TPEACTABUTENN CUHTETUUECKUX U UCKYCCTBEHHBIX MOJIMMEPOB:
(beHonodopManbIerUAHbIE CMOJIBI, OTUBUHUIXIOPU, Te(IOH, TEITYIOU/.

[Tonarue o xumMuueckux BojJokHax. HaTypanbHble, CHHTETUUECKHE U HCKYCCTBEHHBIE
BOJIOKHA. OTAeNbHbIE MTPEACTABUTENN XUMUYECKUX BOJIOKOH: alleTaTHOE (TpUAalleTaTHBIN
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LIEJIK) U BUCKO3HOE BOJIOKHA, BUHUJIXJIOPUIHbIE (XJIOPHUH), IOJUHUTPUIIbHBIE (HUTPOH),
MoJIMaMuIHbIe (KalpoH, HAWIOH), monu3upHbIe (JlaBcaH).

Jemoncmpayusn

Pa3nnunble BUBI IUIACTMACC U BOJIOKOH.

Ilpakmuueckue 3anamusn

O3HaKOMJIEHHE C CUHTETUYECKUMU U UCKYCCTBEHHBIMU MOJIMMEPAMHU.

Onpenenenre pa3InyHbIX BUIOB XUMUYECKUX BOJIOKOH.

Xumus u dHcu3Ho

XHMHUS ¥ OPraHU3M Yesl0BeKa. XUMUYECKUE 3JIEMEHTHI B OpraHu3Me yenoBeka. Oprannyeckue
1 HeopraHnyeckue BeniectBa. OCHOBHBIEC )KU3HEHHO HEOOXOAUMBIE COCIMHEHUS: OCIKH,
YTJIEBO/IbI, )KUPBI, BATAMHUHBI. YTJIEBOJIbI — TJIaBHBIA UCTOYHHUK YHEPTUU opraHusma. Poib
KUPOB B OpraHu3Me. X0JIECTEPUH U €ro poJib B 310pOBbE YeNOoBeKa. MUHEpalbHbIE BEIIECTBA B
MPOJIyKTax MUTAaHUs, NUIIeBble J00aBkU. COallaHCHPOBAHHOE MMUTAHUE.

Xumus B 0bITy. Boa. KauectBo Bosibl. Motomue u ynctsmme cpeactsa. [Ipasuna
0e30macHoO# paboThI CO CPENICTBAMH OBITOBOM XUMUHU.

2.2 COAEP)KAHUE YYEBHOU JUCHUIIJINHBI Buonorus

buos10rusi — COBOKYNHOCTH HAYK O KUBOM npupoae. Meroabl HAYy4HOr 0

NO3HAHMSA B OMOJIOTHUH.

XKusas npupoaa kak 00bEKT U3ydeHHsI OM0IOTUU. MeTo bl UCCIIEJOBAHUSI JKUBOM MPUPOIBI B
6uonorun. OnpeaenaeHue )KU3HU (C MPUBJICUEHUEM MaTepralla u3 pa3aeynoB GU3NKU U XUMUH).
YpOoBHU OpraHU3alUH KU3HHU.

Hemoncmpayuu

YpoBHU OpraHu3aIuM KU3HU.

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

Knemka

Uctopus nzydyenus kinetkr. OCHOBHBIE MOJIOKEHUA KIeTOYHOU Teopun. Knetka —
CTPYKTYpHO-(GYHKITMOHATBHAS (dJIEMEHTapHas) eauHUIA )KU3HU. CTPOCHHE KIICTKH.
[TpoxaproThl ¥ 3yKapUOThl — HU3IIKE U BBICUINE KIETOUHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepxHocTHbIN anmapar. CxeMaTH4HOE
OTHCAaHUE KUJIKOCTHO-MO3aWnYHON MOJIEH KJIETOUHBIX MEMOpaH.

[uTomnazma — BHYTpEHHSIS cpejia KIETKH, opraHou bl (opranesuisl). Kierounoe siipo.
OyHKIHUSA sIpa: XpaHEeHUe, BOCIIPOU3BEACHHE U Iiepeaya HacleACTBeHHON nHbopManuu,
PEryisanus XUMUYECKOW aKTUBHOCTH KJIeTKH. CTPYKTypa U (YHKIIMH XPOMOCOM. AYTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. MaTepuanbHOE €IMHCTBO OKPYXKAIOIIEro MUpPa U XUMUYECKHI COCTaB
KUBBIX OpraHu3MoB. bronoruueckoe 3HaueHne XUMUYECKUX AIeMeHTOB. Heopranuueckue
BEI[ECTBA B COCTaBe KJIETKU. POJb BOJIBI KaK pacTBOPUTENSI © OCHOBHOTO KOMIIOHEHTA
BHYTpPEHHEH cpeipl opraHn3MoB. Heopranudeckre HOHBL. YTJIEBObI U JUIH/IBI B KIIETKE.
Crpykrypa u 6uonorudyeckre QyHKIUU OETKOB. AMUHOKHCIOTHl — MOHOMEPHI OEIIKOB.
CrpoeHnue HyKJIEOTHIOB U CTpYKTypa nojaunykieotuanbix neneit JJHK u PHK, AT®.
Bupycsl u 0akrepuodaru. Heknerounoe ctpoeHue, )KU3HEHHBIN [IUKIT M €70 3aBUCUMOCTb

OT KJIETOYHBIX (popM kU3HHU. Bupycsl — Bo30yauTen HH(EKIMOHHBIX 3a00J1€BaHUIA;
noHATue 00 oHKoBUpYycax. Bupyc ummyHonepunura yenoseka (BUY). [Tpodpunakruka
BUY-undexuu.

Hemoncmpayuu

CtpoeHne MoJIeKyIIbl OenKa.

Crpoenne monekyinsl JJHK.

CrpoeHue KIETKH.

CrpoeHune KIETOK NPOKapruoT U IyKApHOT.

CrpoeHnue Bupyca.

Ilpakmuueckue 3anamus
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Habmroienue K1eToK pacTeHH U )KHBOTHBIX TTOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKPO -
npenaparax u ux onuvcanue. CpaBHEHUE CTPOCHUSI KIIETOK PAaCTEHUN U KUBOTHBIX.

Opeanusm

Opranusm — eauHoe 1ennoe. MHOrooOpasue OpraHu3MoB.

OOMeEH BeIIeCTBOM H SHEPTHUEH ¢ OKpYKAOIIEH Cpeloi Kak He00X0JMMOe yYCIOBHE
CYIIECTBOBAHUS KUBBIX cucTeM. CIIOCOOHOCTh K CAMOBOCIIPOU3BEICHUIO — OJTHA U3 OCHOBHBIX
O0COOCHHOCTEH JKMBBIX OpraHU3MOB. [[eeHrne KIIETKH — OCHOBA POCTa, PA3BUTHUS U
pa3sMHO)KeHUs opranu3MoB. becrionoe pazmHosxkenue. [1os10BoM mpouece u nojoBoe
pasmHokenue. OImI010TBOPEHHE, €r0 OMOJIOTHYECKOE 3HAUCHHE.

[TonsiTne 06 MHAMBHYATEHOM (OHTOTEHE3), SMOPHOHATILHOM (SMOpPHOTEHE3) U
MOCTIMOPHOHAITBHOM Pa3BUTHH. HIMBUIyaIbHOE Pa3BUTHE YSIOBEKA M M0 BO3MOYKHBIE Ha-
pyurenusi. O01Ire mpeaCcTaBIeHNs O HACIEACTBEHHOCTH H U3MEHYMBOCTH. | eHeTn4YecKas
TEPMUHOJIOTHUS U CHUMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBanus. HacnenoBanue npu3HaKkoB y
yenoBeka. [lonoBsie xpomocombl. CrierIeHHOE ¢ 10JIoM HacienoBanue. HacnenctBenHbie
00JIe3HH YeJIOBEKa, UX MPUUMHBI U npoduiakTika. COBpeMEHHBIE MPEACTABICHUS O TeHE

u reHoMme. ['eHeTnyeckne 3akoHOMEpHOCTH u3MeHunBocTU. Knnaccuduxarus gpopm
W3MEHYMBOCTH. BimsiHue MyrareHoB Ha opranusMm uenoBeka. [Ipeamer, 3agaun 1 MeToabl
ceneknuu. ['eneTnueckue 3akOHOMEpHOCTH cenekunu. Yuenue H. Y. BaBuiioBa o nenTpax
MHOT000pa3us U MMPOUCXOKICHUSI KyIbTYPHBIX pacTeHu. bBuoTexHomorus, ee 10CTHKEHUS,
MePCIIEKTUBBI PA3BUTHSL.

Hemoncmpayuu

OOMeH BelecTB U MPEBpaIICHUe SHEPTUH B KIIETKE.

Jlenenne kneTku (MUTO3, MEHO3).

Crioco0Opb1 0eCroJIoro pa3MHOKEHHSI.

O11010TBOPEHUE Y PACTEHUHN U )KUBOTHBIX.

NuauBuayanbHOe pa3BUTHE OPraHU3Ma.

HacnenctBennsie 6oJie3HN YenoBeKa.

Brnusinue ankoronusMa, HapKOMaHUU, KypeHUs Ha HACJIE€ICTBEHHOCTb.

MyTtanuu.

MonudukanroHHas H3MEHYHUBOCTb.

LenTpbl MHOTO0Opa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOP.

UccnenoBanus B 001acTu OMOTEXHOIOTHH.

Ilpakmuueckue 3anamusn

Pemenue aneMeHTapHBIX T€HETHUECKUX 3a/a4.

AHaM3 1 OlleHKa STHYECKUX aCIIEKTOB Pa3BUTHUSI HEKOTOPBIX UCCIIEI0OBAaHUI B OMOTEXHOJIOTHH.
Buo

DBOJIOIMOHHAS TEOPUS U €€ POJIb B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa. Bun, ero kpurepun. [lomymnsiius kak CTpyKTypHasi €IMHULIA BUJA U SBOIIOIHH.
CuHTeTH4ecKast TeOpHsl SBOIIONHH. [[BUKYIIIHME CHUIIBI HBOJIIOLIUU B COOTBETCTBHUH C
cuHTeTnueckoit reopueit sBomomu (CTI). 'eHeTueckne 3aKOHOMEPHOCTH SBOTIOIIHOHHOTO
nporecca. PesynbpTars aBomonun. CoxpaHeHre MHOTOOOpa3us BUAOB Kak OCHOBA YCTOWYHBOTO
pazButus 6uocdepsl. [IpruunHel BeiIMupanus BUI0B. brojorudeckuii mporpecc u
Oouonorudeckuii perpecc. [ MmoTe3sl MPOUCXOKICHUS KU3HH. Y CII0KHEHHE KUBBIX OPraHU3MOB
Ha 3emJie B IpoLecce IBOTIOLMU. AHTPOIIOT€HE3 U €ro 3aKOHOMEpHOCTH. [lokazarenbcTBa
POJICTBA YeNOBEKa C MICKOMUTAIOIINMHU KUBOTHBIMHU. DKOJIOTHYECKUE (haKTOPhI AaHTPOIIOTEeHEe3a:
YCIIOKHEHUE MOMYISUOHHON CTPYKTYpPbI BUJ1a, U3TOTOBIIEHUE OPYAUI Tpya, IEPEXO] OT
PaCTUTENBHOTO K CMEIIAHHOMY THUITY TUTaHUsl, UCHOJIb30BaHue OrHs. [losiBneHue
MBICIUTENBHON JEATEILHOCTH U YJIEHOpa3AeNbHOM peun. [IponcxosxkieHrne yenoBeuyeckux pac.
Jemoncmpayuu

Kpurepuu Buja.

[Tomynsitust — CTPYKTYpHAs eUHUIIA BUIA, €AMHUIIA YBOJIOLUU.
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JIBHKYyIIHE CHJIIBI 3BOJIIOLIUY.

Bo3HUKHOBEHHE U MHOTOOOpa3He MPHUCIIOCOOICHUI Y OPraHU3MOB.

Penkue u ncuesaroniue BUIbIL.

JIBH>Kyliye CUIIbl aHTPOIIOTEHE3A.

[TpoucxoxaeHue yeaoBeKka 1 YeJI0BEUYECKUX pac.

Ilpakmuueckue 3anamusn

Onucanne ocoOeit Buaa 1Mo MOPQPOJIOTHIECKOMY KPUTEPHIO.

AHaIH3 ¥ OIIEHKA PA3IMYHBIX TUIIOTE3 MPOUCXOKICHHS KU3HH.

AHaIN3 ¥ OIIEHKA PA3IMYHBIX TUIIOTE3 TIPOUCXOK/ICHHSI YEIIOBEKA.

Orocucmemvl

[IpenMet u 3a7a9u YKOJIOTHN: YICHUE 00 IKOJOTHIECKHX (PaKTOPax, YICHHUE O COOOIIeCTBaxX
OpraHU3MOB, YU€HHE 0 Ouocdepe. Dkojorudeckre HakTopbl, 0COOEHHOCTH X BO3ICUCTBUSI.
DKkoJnoruveckas xapakrepucTtrka Buaa. [lonstiue 06 sxoorudecknx cucreMax. Llenu nmuranwus,
Tpodudeckre ypoBHHU. broreoreHo3 kak skocucrema. bHoIeH03 u OMOTON KaK KOMIIOHEHTBI
ouoreoreHo3a. buochepa — rinodanbHas sxocuctema. Yuenue B. V. Bepnaackoro o 6uocdepe.
Ponb xuBbIX opranusmoB B 6nocdepe. buomacca. bronornueckuii KpyroBopoT (Ha npumepe
KpyroBopoTa yriaepozaa). OCHOBHbIE HallpaBJICHUs BO3/ICHCTBUS YesoBeKa Ha Ouocdepy.
Tpanchopmanms ecTeCTBEHHBIX SKOJIOTHIeCKHX crucTeM. OCOOEHHOCTH arpo3KOCHCTEM
(arpo1ieHO30B).

Hemoncmpayuu

Dkonoruveckre (pakTopsl U UX BIUSHUE HA OPTaHU3MBIL.

Me>KBHUI0BBIC OTHOMIIECHUS: TIAPA3UTH3M, XHITHUICCTBO, KOHKYPCHIIHSI, CHMOHUO3.

SApycHOCTh paCTUTEIILHOTO COOOIIECTBA.

KpyrosopoT yrinepoaa B 6uocdepe.

3anoBeIHUKU U 3aKa3HUKU Poccun.

Ilpakmuueckue 3anamusn

CocraBiieHHe cXeM Iepeiadyl BEeIeCTB U SHEPTUH (1IeTei MUTaHus).

CpaBHuTeNbHASA XapaKTEPUCTHUKA IPUPOTHBIX SKOCUCTEM U arpO’IKOCUCTEM CBOEH MECTHOCTH.
Pemenue skonoruueckux 3amau.

AHau3 1 OIeHKa MOCIEACTBUI COOCTBEHHOM JIEATEILHOCTH B OKPY)KArOIIel cpeie,
rJ100aTBHBIX KOJIOTUYECKUX MPOOJIEM U MyTeil UX pelieHusl.

IKcKypcuu

Muoroo06pasue Bu10B. Ce30HHbIE U3MEHEHUs B IPUPO/ie (OKPECTHOCTH NpodecCHOHATbHON
oOpa3oBaTesibHOM opranuzanuu). EcrecTBeHHbIE M HCKYCCTBEHHBIE SKOCUCTEMBI (OKPECTHOCTH
npodeccuoHaNbHOM 00pa30BaTEIHFHOM OPTraHU3aIIH ).
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2.3. TemaTnueckuii M1aH U coiep:kanue yueOHoi qucunminasl ®U3NKA

HaumenoBanue Conep:xkanue y4eO0HOr0 MaTepHaJia, JIabopaTopHble H NPAKTHYeCKUEe Pad0oThI, caMOCTOsITeIbHAsI padoTa O0beM yacos Yposenns
PAa31€eJi0B U TEM 00y4yaoummxcsi, Kypcopasi padoT (poeKT) OCBOCHHUS
1 2 3 2
BBenenue Beenenne. [ToBTopeHue 3 2
Pazgea 1. MexaHuka 40
Tema 1.1. 2
OTHOCHTEIBHOCTH Yro Takoe MexaHuka. J[BrkeHue Touku u Tena. [lonokeHrne TOUKY B MPOCTPaHCTBE. BEKTOpHbIE BETUYHHEI. 2
MEXaHUYeCKOro HeiictBust Han BekTopaMu. [Ipoekiinsi BEKTOpa Ha OCh.
JTBUKEHUS,
Tema 1.2 Cucremsl
oTcyera. Crioco0On1 onucanus qemkenus. Crucrema orcuera. KoopauHatHbi crmocod. BekTopHsiii crioco6. Cucrema oTcyera. 2 2
Teno orcuera. Kunematnyeckue ypaBHEHUSI.
Tema
1.3XapakTepucTHKT ITepememenune. CKOpoCcTh paBHOMEPHOTO MPSMOIMHEHHOTO IBIKEHUS. Y paBHEHHE PaBHOMEPHOT O 2
MeXaHHY€eCKOro NPAMOJIMHEWHOTO JBUKEHHS TOYKHU. Y CKOPEHHE. 2
JTBUKEHHS:
nepemeunienne, [MpakTryeckue 3austust ymp.1 (5,6)
CKOPOCTh, YCKOpPEHHe.
Tema 1.4 Buabl
JABHKEHMS MrHoBeHHast CKopocTh. ClioxeHne CKopocTer. Y ckopeHue. /[BimkeHune ¢ TOCTOSHHBIM yeKopeHueM. CKOpoCTh MpH 4 2
(paBHOMepHOE, JBI)KEHHH C TIOCTOSIHHBIM YCKOPEHHEM. Y paBHEHHE JBIKEHUSI C IOCTOSHHBIM YCKOPCHHUEM.
PaBHOYCKOpPEHHOE)
UX rpaguyeckoe
onucaHue.
Tema 1.5 JIBuskenune
N0 OKPY>KHOCTH €
IOCTOSTHHOM 110 PaBHOMEpHOE ABM)KEHME TOUKHU IO OKpYX)HOCTHU. J[BrkeHue Ten. IlocTynarensHoe aBmxeHue. BpamarensHoe 2 2
MOIYJII0 CKOPOCTHIO. JIBIDKEHHE TBEPJOTo TeJa. YTJIoBas U JIMHEHHasi CKOPOCTH BPAIICHUSI.
Tema 1.6
B3aumopeiicTBue TeJ CBobonHoe maseHue Tein. J{BmKeHne ¢ MOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO MageHus. J[BIKEHNE ¢ TIOCTOSTHHBIM 2 2
YCKOPEHHEM CBOOOIHOTO aCHUSL.
Kontponsnas pabdora «/IBmwkeHne Tem» 1
Tema 1.7 Ipunumn
CyNeprno3uuyu CHJI [ewxenue ten. [locrynarensHoe nBMkeHMe. BpamarenbHoe ABMKEHUE TBEPIOro Tea. YTI0Basl U JIUHEWHAs 2 2

CKOPOCTH BpAIICHUSL.

Tema 1.8 3akoHbl
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aunamuku Heotona. OcHOBHOE yTBepKAECHUE MeXaHUKU. MartepuanbHas Touka. [lepssiii 3akoH HeroToHa. Bropoii 3akon HeroToHa. 2 2
Tperuti 3akoH HeroToHa
[paktudeckue 3ausatus ymup.2(4,5)
KontpompHas padora «3akonsl HproToHa 1
Tema 1.9 Cusbl B 2
npupoae: ynpyrocrb, Cwiel B npupoze. Cutel BCEMHUPHOI'O TATOTCHMUSI. Cunna Tspxectn. MecnenoBanne ABIKEHHS Tea MO ACHCTBHEM 2
TpeHune, CHJIa TIOCTOSIHHOW CHJIBL.
THKECTH. JlaGopartopHas padora «HccnenoBaHue QBMKEHHS TeJa MO/ JSHCTBHEM TTOCTOSTHHON CHITBD) 1
Tema 1.10 3axon 3
BCEMHUPHOr0 3aKoH BCEMHUPHOTO TATOTeHUs. [lepBas kocMuueckas ckopocth. HeBecomocts. Bec. Cuita Tspkectu . ledopmarus, 2
TATOTEHUSI. CHJIBI YIIPYTOCTH, 3aKoH ['yka
HesecomocTn
Tema 1.11 3akon 2
COXpPaHEeHHUs | 3aKOH COXpaHEHMs UMITY/IbCA U PEAKTUBHOE JBIKEHUE. 2
HMITYJIbCA U JlabopatopHas pabota «lI3ydyeHue 3aKOHA COXPAHECHUS UMITYJIbCA U PEAKTUBHOI'O IBUKCHU S 1
peaKkTHBHOE
JIBUKEHHE.
Tema 1.12 PaGora n Pabota cuisl. MommHocTh. OnpezencHue padotel. J[Burarenu. OOHMXoqHOE TpeacTaBiIeHre o padote. Pabora crbl 3 2
MOIIHOCTb. YIIPYTOCTH.
JlaboparopHas padora «CoxpaHeHHEe MEXaHHUECKOW SHEPTHH NPU IBMKCHUM TeJia MOJ ICHCTBUEM CHIT TSDKECTH H 1
YOPYroCcTH»
JlaboparopHas padora «CpaBHEHHE paOOThI CHJIBI C UI3MEHEHHEM KHHETHYECKOM SHEPIUU Teiia 1
Tema 1.13 3akon 2
COXpaHeHMsI SHePIrun Oueprus. [lorennuansHas saeprust. Kunernyeckast sHeprus. 3aKOH COXpPaHEHHS SHEPTUU B MEXaHHKeE. 2
B MeXaHUKe YMEHBIIEHUY MEXaHUUYECKOM S3HEPTUU CUCTEMBI IO ACHCTBUEM CHJI TPEHUSI.
JlabopatopHas pabora «CoxpaHeHUEe MEXaHUYECKON SYHEPTUH MPH JIBUXKESHUH Tella MOJ| IeWCTBUEM CUJT TSDKECTH 1
U yOPYTOCTID
Temal.14. 1
PaBHoBecHe TeJ1. PaBHoBecue Ten. IlepBoe ycinoBrue paBHOBeCHs TBEPAOro Tena. Bropoe ycioBue TBepaoro teina. MOMEHTOM CHIIbL 2
OTHOCHTEIIFHO OCH BPAIIICHUS TeNa.
JlabopaTopHast pabora «/3ydeHre 3aKOHOB COXpPaHEHHUs Ha TIPUMEpe y/iapa MapoB U OAJUTUCTUYECKOr0 MasTHUKa) 1
Konrponbhas padora «/ledopmarus. Umnynse. PaboTa cHitbl 1 MOIIIHOCTEY 1
Paznen 2 Mouiekyasipaas ¢pusuka. Tepmonnnammuka 30
Tema2.1 Hcropus 1
ATOMHMCTHYECKHX Hcropus aToMucTH4ecKuX ydeHHH. [loueMy TemIoBbIe SIBICHUS N3Y4aroTCsl B MOJIEKYISIPHON (DU3UKH. 2
yuenmii. MaxkpocKonmu4IecKue Tea.
Tema 2.2 1
Haonoaenus u HabnromeHus 1 OMBITHI, MOATBEP K IAIOIIAE ATOMHO-MOJICKYIISIPHOE CTPOSHHE BEIISCTBA. 3HAUYCHUE TETUIOBBIX 2
OIbIThI, sineHui TemnoBoe IBMKEHUE MOJIEKYIT

33




MOATBEPKIAI0IINE

aTOMHO-
MOJIEKYJIAPHOE
CTpOeHHe BellecTBA.
Tema 2.3 Macca u 1
pa3Mepbl MOJIEKYJT Macca u pazmepbl MoJieKyi1. OCHOBHBIC TIOJIOKECHUS MOJICKYIIIPHO-KHHETHIESCKOHN Teopur. YnCIo u pazmep 2
MOJIEKYII.
Tema 2.4 TensoBoe 2
JBHKEeHHE Bpoynosckoe nemwxenue. Juddysus. Cumsl B3anmoaecTBusS MoeKyil. CTpOeHHs ra3000pa3HbIX, KUIKUX U 2
TBepAbIX Ted. Kpucrasbl, aMmopdHbIe Tena.
IIpaktuueckue 3ausatust yup.4(3.4)
Tema 2.5 AGcoaroTHas 1
TeMIeparypa Kak Temmeparypa u TemnoBoe ApmwxkeHue. OnpeseneHnue TeMnepaTypsl. 2
Mepa cpeinen AOCoI0THAs TeMIlepaTypa Kak Mepa cpefaHell KNHETHUYECKOW SHEPTHUH YaCTHII.
KHHETHYECKOi 1
JHEPrUH YaCTHIIL
Tema 2.6 O0bsicHeHHnE 1
arperaTHbBIX OObsicCHEHHE arperaTHbIX COCTOSIHUI BEIIECTBa HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX MpecTaBiieHnii. CtpoeHne 2
COCTOSIHMIi BelecTBa TBEPABIX TEI.
Ha OCHOBE aTOMHO- KonTposbHas padora « CtpoeHue TBepabIX Tein. Kpucrammnueckue u aMmopdHbIe Temnay 1
MOJIEKYJISPHBIX
npeACTABJIEHHI.
Tema 2.7 Moaeab 1
uaeajbHOro rasa. YpaBHEHHE COCTOSHUS HIeabHOro rasa. ['a3oBble 3akoHbl. Mopens uaeansHoro raza. OCHOBHOE ypaBHEHHE 2
WeaIbHOTO ra3a.
Tema 2.8 CBsi3b 1
Me:KAy 1aBJIeHUEM H | Ces3b Mex Iy naBleHHEM U cpejiHel KMHETHYEecKoH JHeprueil MoneKyl rasa. 2
cpemHel Kontponsnas pabora «Mozens HaeaabHOTO ra3ay 1
KHHEeTHYeCKOH
JHepruei MoJeKya
rasa.
Tema 2.9 Moaeab
CTPOEHHUS KHUIKOCTH. Mognens crpoenus xuakoctu. Mcnapenue u koHaeHcanysl. HachbleHHslil nap, ucrnapeHue U KOHAEHCaus 1 2
KUAKOCTHU. IleperpeTsiii map M ero NCIOIb30BAHNE B TEXHUKE.
Jlabopatophas pabora «VI3ydeHne 0oCOOEHHOCTEH TEITOBOT'0 PACIIUPEHHUS BOIBD)
1
Tema 2.10 1
HacplmeHHbIe U | Bna)HOCTh BO3AyXa. 3aBMCHMOCTD JaBJIEHMs HACHIILIEHHOTO Mapa OT TEMIEPATYPHI . 2
HEHACBIIIEHHbIE Jlaboparopnas pabora «M3MepeHue BIa)KHOCTH BO3yXa» 1
napsl. Biaaxnocts
BO3IyXa
Tema 2.11
IToBepxHocTHOE | [ToBepXHOCTHOE HATSHKCHHE M CMAaYMBaHNe. DHEPTHsI TOBEPXHOCTHOTO CIIOA. SIBIICHHS Ha TPAHUIIE KHUIKOCTH C 1 2
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HATAXKCHHUE H

| TBCPABIM TCJIOM. KaHI/IJ'IJ'IHpHBIe SIBJICHUA.

CMa'MBaHue. KontponpHas pabora «Mojelnb CTPOCHHUS KUIKOCTH 1
JlabopatopHas pabora «lI3MepeHre MOBEPXHOCTHOTO HATSKEHUS KHUTKOCTHY 1
Tema 2.12 Mogean 2
CTPOeHUS TBEPABIX Mopuenb crpoenus TBepAbIX Ten. Kpucrammnueckue tena. AHU30TPOIHS KPUCTAIOB. MOHOKPHCTAIITBI U 2
Tea. Mexannueckue TOJIMKPUCTAJLIIBL.
CBOIiCTBA TBEPABIX JlabopaTopHast paboTta «l3ydeHue TeIUIOBOTO paclIupeHHs TBEPIBIX TEM
TeJl. 1
Tema2.13 U3meHeHus 1
arperaTHbIX AmopdHnble Tena. Fi3MeHeHUs arperaTHbIX COCTOSIHUH BelecTBa. TermioBoe 2
COCTOSIHUIA BeIIeCTBA pacuiMpeHue TBepAbIX Tell M kuaKoctei. [lnaBneHne u Kpucrann3anus.
JlabopatopHas pabora «HabimroaeHue npoiecca Kpucramusamu V3ydenne gedhopMaiiuy pacTsKeHUS» 1
Tema 2.14 1
Buyrpenusist sneprus BHyTpenHsis sHeprus u padbota raza. Pabora B TepMoJHHAMUKE. 2
u padora rasa KonnuecTBo TEIIOTHI.
KontponbHas padora «Mojenb CTpOeHHUs TBEPABIX TEDY 1
Tema 2.15 IlepBbiii
3aK0H [epBbIit 3aKOH TEPMOAUHAMUKH. 3aKOH COXPaHEHUsI dHEPrur. [I[pruMeHEeHHE MePBOro 3aKOHA TEPMOAMHAMUKH K 1 2
TepMOAMHAMHKH. Pa3IMYHBIM MPOIIECCaM.
Tema 2.16 1
Heo6paTtumocTs | HeoGpaTHMOCTb TEIJIOBBIX IIPOLECCOB 2
TemJI0BbIX POLIECCOB
Tema 2.17 TennoBbie 1
JABHMraTe/Id U OXpaHa TeruoBble [BUTaTENN U OXpaHa OKpYy»Karoliel cpepl. [IpuHIMIIBI 1eHCTBUS TEIUIOBBIX ABUrarenei. Ponb 2
OKpY:Karoleil cpeabl. XOJOAUIHHUKA.
Tema 2.18 KII{ 1
TeIJI0BbIX | KTIJT TemnoBbIX ABMrartencii. 2
ABMraTesei Kontposbhas padora «MojiekyisapHas pusuka. TepMoauHaMuKay 1
Pasgean 3. DJ1eKTpOAMHAMHKA 27
Tema 3.1 1
B3aumopeiictBue BsanmMopneiicTBre 3apspKeHHBIX Tell. DlIeMeHTapHbIe YacTHIBL. /[Ba 3HaKa 3MeKTpuyeckux 3apaaoB. [lpumepsr 2
3apsiyKeHHBIX TeJ. 3apsDKCHHBIX TEIL.
IIpakTuueckue 3ansatus ynp.9(4,5)
Tema 3.2 1
DileKTpUYecKmii DOneKTpUUecKuii 3aps. DIeMeHTapHbIEe YaCTHIEL. 3apsDKEHHbBIE TeNa. PAaBEHCTBO 3apsIOB MIPH AIIEKTPOITH3AIIUH. 2
3apsj.
Tema 3.3 3akon 1
COXpaHeHHs 3aKoH COXpaHEHUS IEKTPUIECKOro 3apsaaa. OMBIT ¢ AEKTPOHU3AIMEH TUIACTHH. DIEKTPHUSCKHUN 3apsiT BO 2
JIEKTPHUYECKOTr0 BCEJICHHOM.
3apsjaa.
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Tema 3.4 3axkon

KyJjiona | 3axon Kynona. Eaunuua snextpuyeckoro 3apsaa. Onbitel Kynona. EquHuIA 31€KTPUYECKOro 3apsa. 2
Tewa 3.5 !
DJIeKTpUYecKoe moJie. Onextpuueckoe none. CKOpoCTb paclpoCTpaHEHUs! JIEKTPOMArHUTHBIX B3auMoeiicTBuil. OCHOBHBIE CBOWCTBA 2
3IEKTPUYECKOTO MO,
KonrponbHas pabora «Jaekrpuueckoe mose. 3akoH Kymonay 1
Tema 3.6 2
Hanpsikennocts Hanpsoxkennocts nons. Hanpspk€HHOCTD ot 3apsbkeHHoro mapa. [punimn cynepro3unuii monei. CuiaoBbie 2
noJis. JIMHUM BJIEKTpHYecKoro mapa. [puniun cyneprno3unuu noneid. CBsi3b MeX/1y HANPsDKEHHOCTBIO U Pa3HOCTBHIO
TIOTEHINAJIOB 3JICKTPUIECKOTO ITOJISL.
Tema 3.7 2
Iposoanuku u [TpoBOMHUMKY 1 TUAJIEKTPUKH B AJIEKTPUUECKOM Tojie. JBa Bua ansnekrpuka. [lonspusanms 1usiekTpuka. 2
JHYIEKTPUKHA B CBoOoaHbIe 3apsibl. J[Ba BUAA JUAICKTPHKA. 2
3JIEKTPUYECKOM I10JIe.
Tema 3.8 1
HOCTOHHHBEﬁ ITocTosHHbIHN 2nekTpudeckuii Tok. Cuna Toka. [eiictBue Toka. CKOpPOCTh YIOPSJOYCHHOTO JBM)KEHHS AIEKTPOHOB 2
JIEKTPUIECKUHA TOK B IPOBOHUKE. JIMDIIEKTPHKHU B DIIEKTPUUECKOM mojie. Tlonspusarius Iu3IeKTPUKOB.
Tema 3.9 Cuiia Toka, 1
Halpsi’KeHue, Cuna Toka, HanpsbKEeHUE, SJIEKTPUIECKOe conpoTuBiieHne. Paborta cui anekTpoctatnieckoro mois. [ToreHiuant. 2
JIEKTPHIECKOE PasHocTs notennuanos. Kongencaropsl. CoerHeHre KOHAEHCATOPOB B GaTapero. DHEPrys 3apsKeHHOro
COHpOTHBICHHC. KOHJICHCAaTOpa. DHEPrusl JEKTPHUUECKOT0 OIS,
Konrponbhas padora «Cuiia Tokay 1
Tema 3.10 3akon Oma 1
IJIs yJacTKa Henu VcioBus, HeOOXOMUMEIE U1 BO3HUKHOBEHHS U MOJIep>KaHMs 3JEeKTpHUecKoro Toka. Crina Toka ¥ IJIOTHOCTh TOKA. 2
3akon Oma 11 y9acTKa Ielu.
JlabopartopHas pabora «l3yuenue 3axkoHa OMa IS yd9acTKa LEMn 1
Tema 3.11 TensoBoe 1
aelcTBue TenoBoe neiicTBHE 3TEKTPUIECKOro TOKa DieKTpuieckue nenu. [locaenoBaTebHOCTh U MapaiiebHOe 1 2
3JIEKTPUYECKOro COEIMHEHUsI IPOBOTHUKOB.
ToKa. JlabopatopHas pabora «l3yueHue 3akoHa OMa AJIsl [TOJTHOM 1T 1
1
Tema 3.12 3akon DJIeKTPOIBIKYIIAS CHIA HCTOYHMKA TOKA. 3akoH OMa juis monmHoi renu. CoenuHenue nmposoauukos. CoeHenne 2
Mxoyas—Jlenna HCTOYHUKOB DJIEKTPUUECKON oHepruu B Oatapero. 3akon J[xoyns—Jlenia. Pabora 1 MOIHOCTE TOKA
MIPOXOXKJCHHS IO TPOBOAHUKY JEKTPHUUECKOTO TOKA.
Jlabopatopnas pabora «OnpezneneHne K03(h(HUIIEHTA MOIE3HOTO AEHCTBUS JEKTPUISCKOTO YaHNKAY) L
Tema 3.13 MomHocTs 1
IEKTPUYECKOTr0 | MoLHOCTb 3/1eKTPUYIECKOr0 TOKA. DNEKTPOABMAKYIIAs cuna. CTOpoHHME cilbl JIpHpO/ia CTOPOHHUX CHUJL 2
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TOKA. JlabopatopHas pabora «l3ydeHue SBICHUS dJIEKTPOMATHUTHON WHTyKITHWD %
Tema 3.14 1
[oaynpoBogHUKH. [MomympoBOMHUKH. DIIEKTpUIECcKast MPOBOANMOCTD PA3JIMYHBIX BEIISCTB. DINEKTPOHHAS MTPOBOJUMOCTH METAIIIOB. 2
JIBMKEHHE DJIEKTPOHOB B METaJLIE.
JlabopatopHas padora «Omnpezaeneaue 3JIC v BHyTPEHHETO CONMPOTHBIICHUS HCTOYHUKA HATIPSKCHUS L
Tema 3.15 1
CoOcTBeHHas1 U | ONeKTpUUECKUI TOK uepe3 KOHTAKT MOITYIPOBOAHHUKOB ) U N TUIIOB. 2
TipuMecHast Jla6oparopHas paGora «Onpe/ieeHre TeMIIEPaTypbl HUTH JaMITbl HAKATHBAHUD
NPOBOJAMMOCTH 1
TOJTIYTIPOBOTHUKOB.
Tema 3.16 1
IMosynpoBOIHUKOBBIH | Tpan3sucTopsl. DNeKTPOHHEIE TYUKH. DIEKTPOHHO-TyYeBas TPyOKa. 2
AHOL. KonTponbHas pabora «371€KTpOJHHAMHKA) 1
IHoaynpoBogHMKOBBIE
npuoopbI
DJIeKTPOAMHAMMKA 12
Tema 3.17 MarsuTHoe 1ose. 2
MarsauTtHoe noJe. IlocTosiHHBIE MarHUTHI U MATHUTHOE 110J1€ TOKA. BEKTOp MarHuTHOM MHAYKUUY. JIMHMY MarHUTHON MHAYKLIMU. 2
IlocTosiHHBIE [TocTosiIHHBIE MATHUTHI U MATHUTHOE MOJIE TOKA.
MATrHHUTBI U [MpakTryeckue 3anstus ynp 10(1,2)
MATHHTHOE T0JIe
TOKA.
Tema3.18 Cuna 5
AMHepg- HpuHummn Cuira Amnepa. Moaynb BeKTOpa MarHUTHOW MHIYKIKMU. Monyis cuinbl AMrnepa. Hanpasnenus cuisl Amrepa. 2
ACHCTBUA IpuHIMI JEACTBHS SIEKTPOABUTaTENs. PaGoTa o IepeMENeHnIo MPOBOAHMKA C TOKOM B MATHUTHOM TIOJE.
JJIEKTPOABUIATES . JlelicTBHe MarHUTHOT'O OJIs Ha IBIKymuiics 3apsaa. Cuna JlopeHna.
Tema3.19 SIBaeHue 2
3JIEKTPOMATrHUTHOI | SIBnenue snekrpomarHuTHON nHAyKIuH. 3akoH DJC unaykimm. CaMOMHAYKITHS. DHEPTysi MAaTHUTHOTO TTOMSL. 2
HHAYKIHH JlabopartopHas padora « M3yuenue siBJeHHs SJIEKTPOMATHUTHOM MHIYKIHI 1
KontponsHast pabora «Marauthoe mone. Cruaa AMuepay 1
Tema 3.20 1
KosebaTeIbHOE | I"apmonnyeckue koaedanus. CBOOOIHbIE MEXaHUUECKHE KOIEOaHusI. 2
JABHIKEHHE. [Ipaktnyeckue 3anstas  ynp 11(1,2)
Pa3nen 4 KoJie6anus u BOJIHBI 15
Tema 4.1 JIuneiinpie
MeXaHnYecKue [IpeBpamienue sHEPTrUH P KoneOaTeIbHOM IBKEHUH. CBOOOTHBIE 3aTyXarOIINE 1 2
KOJIe6aATEIbHBIE MeXaHW4ecKue KoneOanus. BeIHYKIeHHbIE MeXaHHUECKHe KOIeOaHus
CHCTEMBL. Kontponsaas padora «Komebanusn 1
Temad.2 2
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Ilonepeunsie n
NMPOAOJIbHBIE BOJIHBI.

XapaKTepuCTHKU BOJIHBI. Y paBHEHHUE IUIOCKOH Oerymeit Bonubl. MuTepdepenmus BoaH. [lorsaTue o audpakimm
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €ro NPUMEHEHHE.

JlabopaTopHast padoTa «/3ydeHne 3aBUCUMOCTH Mepro/ia KoJeOaH! HUTSHOTO (MITH MIPY>KMHHOT'0) MasiTHUKA

OT JUIMHBI HUTH (MJIM Macchl Tpy3a)» 1
Temad.3. 2
D1eKTPOMATHHTHBIE CBo0OoIHBIE 3JIEKTpOMarHUTHEIE KojieOanus. [IpeBpalenne sHeprun B Koiae0aTelbHOM KOHTYpe. 3aTyXarolue 2
Sy Ta— 9JIEKTPOMarHUTHEIE KoyieOaHus1. [ eHepaTop He3aTyXalomyX dJIEKTPOMAarHUTHBIX KojleOaHuil. BeiHy X IeHHbIe
AJIEKTPUUYECKHE KONESOAHUsL.
Temad.4. I'eneparop nepemeHHOro Toka. EMKOCTHOE ¥ MHIYKTUBHOE CONPOTHUBIICHHS TIEPEMEHHOI0 ToKa. 3akoH OMa st 1
TepemeHHBIi TOK. NIEKTPUUECKON IIeH IepEeMEHHOro Toka. PaboTa M MOIHOCTh NEPEMEHHOTO TOKA.
Temad.5. Toku BBICOKO# yacToThI. [TomydeHue, nepenada u pacipesieeHne 1
Tpancdopmatopel. | spextposueprun.
Temad.6 1
DJIEKTPOMArHUTHOE 3JIeKTPOMAarHUTHOE T0JIE U 3JIEKTPOMAarHUTHBIE BOJIHBI. PacnipocTpaHeHne 31eKTpOMarHUTHBIX BOJIH B 2
noJie u AJIEKTPOMArHUTHOM II0JIE.
3JI€KTPOMArHUTHBIE | JlaGoparopHas pabora « IHIYKTHBHBIE M EMKOCTHOE COTIPOTHBJICHHS B IETTH NIEPEMEHHOT0 TOKa 1
BOJIHBI
Temad4.7 CxopocThb 1
3JIeKTPOMArHHTHBIX | CkopocThb 51eKTpOMArHUTHBIX BOJIH 2
BOJIH KoHTponbHas pabota «JeKTPOMArHUTHBIC BOJIHBD) 1
Tema4.8 IIpuHIMIbI 1
PaANOCBA3M. | HpuHIMTE! paguocBs3H. Pa3sBuTHe cpencTB cBs3M. I10HATHE O TeIeBHACHNUE . 2
IIpakTuueckue 3anstus yup 15(1,2)
Tema4.9 Cer kak 1
371eKTPOMATHUTHAsI | CBeT Kak >JIeKTpOMArHUTHas BOJIHA. PacpocTpaHeHHe paMoBONH, PaIMOIOKALHSL. 2
BOJIHA.
Paszpen 5 Onruka 11
Tema5.1 2
Hureppepenuns u Wurepdepennns u audpakius cBera. 3aKOHBI OTPaXKEHHsI M MpeoMiieHus cBera. JIMH3blL. [1a3 kak ontuueckas 2
Audpaknus ceera. CHCTEMA.
3axonn1 orpakenus JlaGopartopHas pabota «V3ydeHne n3o0paxxeHus IPEeAMETOB B TOHKOH JIMH3E» 1
U TIpeJIOMJICHHUS ADOpATOpHaA p b P pea
cBeTa.
Tema5.2 Tucnepcust 1
cBeTA. | Mucnepcus cBeta. Buapl aucnepcun. IIpuMeps! TUCIIEPCHH. 2
Jlabopatopnas pabora «l3y4uenne naTEphHEepeHIINN U AU(PAKIIH CBETa» 1
Kontponsnas padora «OnTuxa» 1
Tema5.3 Pazauunbie 2 ,

BH/bBI

Cnexrpsl ncrryckanust. CleKTphl MOTIIOMIEHs. Pa3naHbIe BUIBI 3IEKTPOMArHUTHBIX U3JTY4eHHUH, X CBOMCTBA 1
MIPAaKTHYECKUE TTPUMEHEHHUS.
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nekTpoMarHuTHbIX | Jlaboparopnas pabora « I'paxynpoBka criekTpockorna 1 orpe/iesieHne JUTHHBI BOJTHBI CIIEKTPAIbHBIX JIMHUID
H3J1y4YeHMuid, 1104
cBOiicTBa u
NMpPaKTHYEeCKHe
NpUMEeHEeHHUS.
Tema5.4 OnTuyeckue 1
npuodopsblI. | Ontuueckue npubopsl. CTpoeHue npubopos. 2
KonuTponbHas pabota «JIEKTpOANHAMHUKAY 1
Paznean 6. CTPOEHUE ATOMA U KBAHTOBAS ®U3UKA 34
Tema6.1 T'unore3a 4
IInanka o kBaHTaX I'unoresa [Tnanka o kBantax. [locrosinaas [Inanka. @oroaddext. Teopust horosdpdexra. PoToHBI. 3aKOHBI 2
dbororddexra.
[paktryeckue 3austus ymp.18(1,2)
Tema6.2 2
doTorpdexr. | ®orosddext. Habmonenue dorosddexta. 3akoHsl hotosddexta. Teopust dhorosdhderTa 2
Tema6.3 ®oToH. 3
| ®orton. DHeprus u uMmyasc GoToHa. I unoresa ae bpoitns. [IpuMenerne hoTosddexra 2
Tema6.4 BosiHoBbIE U 1
KOPILYCKYJIsIPHbIE | BonHOBBIE M KOPITYCKY/IApHBIE CBOMCTBA CBETA. I10NMSApH3aLis CBETA. 2
CBOIiCTBA CBETA. [Ipaxtuyeckue 3ausatua ymp.18(3,4)
Tema 6.5 1
Texnuueckue TexHUYecKkue ycTponCTBa, OCHOBaHHbIE HA MCIONb30BaHUU (hoTod(dekTa. 2
ycTpoiicTBa,
OCHOBaHHbIE HA Konrponbhas padora «Dotodddexm» 1
UCT0JIb30BAHHH
dorordpdekTa.
Tema6.6CTpoenne
aToMa: mJaHeTapHas CrpoeHue aToMa: TUIaHETapHast MOJIelb M Mojiellb bopa. KBanToBast noctynata bopa. Monens atoma Bogopoa 1o 3 2
Moj1eJb U MOIeJIb Bopy.
Bopa.
Tema6.7 2
Ilorjiomenue u | Mornomenue u ucyckanue ceera atToMoM. CTpoeHne aToMa noctynatsl bopa. Omnbitel Pesepdopia 2
UCIyCKAaHUe CBeTa
aToOMOM.
Tema6.8
Ksanrosanue KBanToBanue sHeprun. KBantoBast Mexanuka. TpynHoctu teopun bopa. 1 2
IHEPIrHH.
Tema6.9 Mpunumun
JeiicTBUA U | IMpunnumn aeficTBUS M UCTIONb30BAHUE Na3epa. IIpuMeHeHue J1a3epoB. Bujibl 1a3epoB 2 2
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HCIIO/Ib30BAHNE [Tpaktiueckue 3ansarus  ynpl6(1,2)
Jasepa. KonrponpHas padora «KBaHTOBEIC SHEPTHI 1
Tema6.10 Ctpoenne 2
aTOMHOr 0 siipa. | CrpoeHHe aTOMHOTO siipa. MeTo 161 HaOMFOICHNSI M PETHCTPAIINH YIEMEHTAPHBIX YacTHIL. 2
Tema6.11 SHeprus 5
pacuienyieHus aaApa u OHeprus pacuienyieHus sapa U aaepHast sHepreTuka. M3oronsl. CTpoeHue aTOMHOTO si/ipa, sJepHbIE CHUIIHI, 2
siiepHasi JHepreTuKa. sIIepHAas peakIsl.
Tema6.12 5
PagnoakruBHbIe PanuoaxTuBHBIE H3Ty4eHUs U UX BO3JIEHCTBUE HA )KMBBIE OpraHu3Mbl. SnepHele peakuun. VckyccTBeHHas 2
M3JY4EHHs U UX paanoaKkTUBHOCTG. [lenenue Tsokensix aaep. LlenmHas saepHas peakiys. YnpasiseMasi LIeTHas peakiys.
BO3/IEUCTBHE HA Kontpombhas padora «CTpoeHrEe aTOMa U KBAaHTOBas (hHU3UKa 1
JKHBbI¢ OPraHU3MBbI.
Bcero: 172
2.3 TemaTu4yeckuii jIaH u coep:kaHue y4eOHOH TMCHMIINHBI XNUMUsA
HanmeHoBaHnue Conep:xkanue ydueOHOro MaTepuajia, JadopaTopHble U MPaKTHYeCKHE PadoThl, CAMOCTOATEIbLHAs Oo0beM | YpoBeHb
pa3aesioB U TeM padoTa o0yyaomuxcs, KypcoBasi padoT (IpoeKT) 4acoB YCBOEHHS
1 2 3 4
BBenenue O0mast 1 HeopraHuveckasi XMMHs. 90
Paznea 1.
Tema 1.1. Copaep:xanune yueOHOro MaTepuaia 5
OcHoBHBbIE [Ipencrasnenus o crpoernu BemecTsa. BanenTHOCTh. Xumudeckre ¢hopmynibl OCHOBHBIE 3aKOHBI XUMHH. 3 1
XHMHUYECKHe IIpakTuyeckue 3auaTud 1 : «Pacders! mo xumMuaeckuM (HopMyam.» 2
NOHSATUS U 3aKOHBI 2
XUMHH
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ConepxaHnue yueOHOr0 MaTepuaia 11
Tema 1.2. [Tepuomnueckuit  3axkon J.M.MenneneeBa, mnepuoauueckas cucrema. CrpoeHue aroma. 9
Iepuoanueckuii Pacnipenenennie 3MeKTpOHOB 1O 3HEPreTUYECKUM YpOBHAM M noaypoBHsM. CocTaBieHue
3aK0H U ANIEKTPOHHBIX (opMyn. BaneHTHOCT, W BajeHTHbIE BO3MOKHOCTH aroMoB. CoBpeMeHHas
nepuoauyecKas (bOpMyHI/IPOBKa MEPUOANICCKOIo 3aKOHa
crucTeMa [pakTuyeckne 3auaTus 2«Pacnpenenenre 3JeKTPOHOB M0 YHEPTETUIECKUM YPOBHIM. DJNEKTPOHHBIE 2
XHMHMY€ECKOro opmyubL.
3J1eMeHTa
JA.A.MenpgeieeBa.
Conepxanue yueOHOr0 MaTepuaia 22
Temal.3 VYcnoBusi 00pa3oBaHWs XMMHYECKOH CBs3M. VOHHas, TONApHAs W HeMoisipHash KoBaJeHTHbie cBszu. | 20
Crpoenne Merannuueckas W BOAOPONHAs CBA3U. ArperarHoe COCTOSHHE BellecTB. UHCThIE BelIecTBa U CMECH.
JucnepcHble CUCTEMBL.
BelllecTBa N
IIpakTH4yeckas padora Ne 3 «Buabl XUMHUYIECKOH CBAZM» 2
Cooepircanue yuedbHozo mamepuana 10
Bona xak pactBoputens. HachiieHHbIE M HEHACHIIIIEHHBIE pacTBOPBL. MaccoBast 10i1sl paCTBOPEHHOTO 8
Tema 1.4 BEIIeCcTBa. DJIEKTpOIUTHYECKas Aucconnanys. CHUIbHbIE U clla0Oble 3JeKTPOTUTHL. BOIOpOIHBIM MOKa3aTemsb.
Bona. PactBopsl. IIpakTnuyeckasi padora Ned «[IpuroroBieHHne pacTBOpa 3aJIaHHOW KOHIICHTpamuu» Pernienne 3amaq 2
DJIEKTPOIUTHYECKA
Sl TMCCOLMALMA.
Tema 1.5. 12
Coaep:xxanmne yueOHOT0 MaTepuaia
Knaccudukanusn o . 10
CHOBHBIE KIJIACCHI HEOPTAaHWYECKUX BEIECTB M UX XapaKTePUCTUKA: KACIOTHI, OCHOBAHMSI, OKCHJIBI U COJIHL.
HeopranuHiecicux JlaGopaTopnasi padota Nel«lI3yueHne XUMIUYECKUX CBOMCTB HEOPTAHHYECKIX COEAUHEHUI
COeTUHEHU U X 2
cBolicTBa
Tema 1.6. Cooeporcanue yueonozo mamepuana 14
XuMHnyeckue Krnaccudukanns xumuueckux peakuii. CKOpOCTb XMMUYECKUX peakuuid. dakTopsl, BIUAOMINE HA CKOPOCTh | 12
peakuuu XUMHYECKUX peakinii. XHMUYeCcKOe pPaBHOBECHE U YCIOBHUS €ro CMEMICHHSI.
Jabopamopnas padoma 2 «PaxTopsl, BIUSIONINE HA CKOPOCTbh XUM. PEAKLIUN)» 2
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Tema 1.7.

Cooepircanue yuedbnozo mamepuana

10

XuMHsE METAIOB | T]oqoeHne METAIUIOB B IEPHOAMUIECKON CHCTEME M 0COGEHHOCTH SIEKTPOHHOIO CTPOCHMS X aTOMOB. 8
dusnueckne 1 XUMHUECKHE CBOMHCTBA METAIIIOB. XHUMHUYECKasi M DJIEKTPOXUMHUYECKasi KOPPO3HUSI METAILIOB.
3ammra ot koppo3un. OO11as XxapakTeprCTHKa METaJUIOB TIIABHBIX MOATPYIN BakHelue criiaBbl jkenesa,
YyTYH, CTaJb.

Ilpakmuueckasn paboma.Ne5 3HaKOMCTBO ¢ 00pa3lamMy METaIoB U UX pyAaMu ( padoTa ¢ KOJUIEKIIUSMH ) 2
Tema 1.8. Cooepircanue yuedbHozo mamepuana
Xumus HemeraaaoB | O6mwe cBenenus o HeMertauiax. Ctpoenne u cBoricTBa. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOKCTBA 4
HEMETAJIJIOB . YPOK-00001IeHHS
Ypox-00001eHus 2
Oprannyeckasi XuMusl 60 u
Pazgen 2.
6
Tema 2.1. 4
Beenenmne. Cooepircanue yuedbnozo mamepuana
OcHoBHbBIE Beenenue. Teopuss xumudeckoro crtpoeHuss A.M. byrnepoBa. M3omepus. [IlpuunHbl MHOTrOOOpasus
M0JIO’KEHHSI TEOPHUU | OPTAaHWYECKUX COCIMHEHHH. DJIEKTpOHHAs HPHPOAa XUMHYECKHX cBs3ed. Kiaccmouxamust opraHmdecKux 5
XHMHYECKOTr0 COEIIHEHUH.
CTPOeHUs IIpakTuueckas padora Ne 6 «llocTpoeHne H30MepOB OPraHUIECKUX COCIHMHEHU»
A.M.Bytiepoga.
Tema2.2. Cooeporcanue yueonozo mamepuana 5
Yrieomopoabl u ux | [IpenensHbie yrneBomopossl, o0mas Gopmyna cTpoeHHe U CBOWCTBA .M30MepHst yIiepoaHoro CKemera. 2
NPUPOIHBIC Cucremarndeckast HOMEHKIATypa. XHUMHUECKHE CBOCTBA: [[pakTudeckoe 3Ha9eHNe P eNeNbHBIX
HCTOTHHKH YIJIEBOIOPOIOB. .
[IpenensHbIC 2
YIIIEBOAOPOBI [ukmoankaHb
IIpakTnuyeckas padora Ne 7 “M3roroBneHue MoAelnel MOJIEKYN OpraHuyeckux BemecTB. CoCcTaBiIeHHE 1

CTPYKTYPHBIX (hOpMYIT YTIIEBOOPOIOB”.
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Coaep:xanue y4eOHOro Marepuasia

~

HenpenenbHubie Ankensl. O6mas ¢popmyna ankenoB. OtuineH. Homenknatypa. [lonydeHue ankeHoB. XMMHUYeCKUE CBOWCTBA 2
YIIIEBOAOPOIBI ankeHoB: [lonumepusanus. [lonsaTusa: MoHOMEp, IONUMED, CTENEHD MoauMepHu3anuu. CBoHCTBa 1
nonuaTUiIeHa. [IpuMeHeHne STHIIEHOBBIX YITIEBOAOPOIOB.
1
JueHoBbIe yrieBOAOpOnbl  (YITIEBOAOPOABI C JABYMS JBOMHBIMH CBs3siMu). lloHSATHE O JHMEHOBBIX | 2
YIJIEBONOpOAax; WX obmas (opMmyna; cucTeMaTHuecKass HOMEHKIATypa; BUIBI W30MEpHH. XHMHUECKHE
CBOMCTBa JMEHOB B cpaBHEeHHH ¢ ankeHamu. [lonmumepuzanus Oyramuena 1,3 u uzonponeHa. [Ipupoansiid u
CHHTETUYECKHUI KaydyKH, UX IPUMEHEHHE. 1
Aunkunbl. Auerwnie. Ero crpykrypHas u snekrponHas popmynsr; [omonoruueckuit psaa aneruiena. Oomas 2
Apomatrnueckue Y.B. | ¢popmyna ankuHOB. Bunsl cTpykTypHOii n3oMepuu. CrucreMaTndyeckasi HOMEHKIIATYpa aJKHHOB. XUMHYECKUE 2
cBoiicTBa.. [lonydeHne v NpUMEHEHUE aleTuIeHa
Ilpakmuueckaa paboma Ne 8. O3nakomnenue c KoaneKyuel KayuyKkoe u oopasyamu u3oenuii u3z pe3uHsl) 1
Cooepircanue yuedbHoz0 mamepuana 2
Benzon.-npencraButens  apomaruuecknx  y.B. CrpykrypHas — Qopmyna. [IpuponHbie  UCTOYHUKH U
CHHTETHYECKUE CITOCOOBI TOMYyYEHHs apOMaTHYECKUX YTIIEBOIOPOIOB.. PH3HUecKne 1 XUMHYECKNE CBOMCTBA | 2 1
OeH3zona
Cooepircanue yuedbnozo mamepuana 5
[Ipuponusiit 1 monyTHBIA HeQTIHOH ra3bl. HedTh-dusndeckue cBoiictBa\. @pakmmu HEDTH PH IPSIMOH 2 1
ITIpuponusie nieperoaku. Kpekuur Hed . [Tuponns. KokcoxuMmuaeckoe mpou3BOACTBO. 2
HCTOYHUKH Ilpakmuueckan paboma Ne 9
YTJIEBOIOPOIOB «O3HaKoMIIeHHE ¢ 00pa3maMu HeTH U IPOAYKTaMH ee IepepaboTKn 1
Konmponsnan paboma «IlpenenbHble 1 HENPENEIbHbIE YITIEBOIOPOIBI» 2
Tema 2.3 Cooepircanue yuedonozo mamepuana 7
Kucaopoaconep:ka | Crnuptel. CTpoeHHe MpeaenbHbIX OQHOATOMHBIX cupToB ['oMonornuecknit psn cnuptoB. CTpyKTypHas 2
e OprannyecKue | M3oMepus (M30MepHsl YIIICPOAHOIO CKeeTa U MoJoKeHne (DyHKIHMOHAIBHON Tpymibl). ParmonansHas u 1
coeTMHeHHns cucTeMaTH4ecKast HoMeHKIaTypa. OCHOBHBIE CIIOCOOBI MTOTY4EHHs cIUpTOB. PHU3HUECKHE CBOMCTBA CIIMPTOB.

CnupTtsl 1 QeHOTbI

XUMHYECKHE CBOMCTBA CIIUPTOB. Meranon u sranon. Ux MNPUMCHCHUC U HpOMLIIHJ'IeHHI:Iﬁ CHUHTC3.
H}IOBI/ITOCTB CIIMPTOB, ry6PITeJII:HOe HeﬁCTBHe Ha OpraHnu3M YCJIOBCKaA. I'enernueckas cBs3b MCKOY
YIIIEBOAOPOJaMH M CIMPTAMU
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MHoroaToMHbI€ CIIUPTHI, UX cTpoeHre. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHas 2
peaxuus Ha MHOTOaTOMHBIE COIUPTHI — B3auMonelcTBue ¢ ruapokcuaoM Menu (11). Ilpumenenue
STHJICHIJIMKOMS U TIIUIICPHUHA.
JlaGopatopuasn padoraNe 3 1
«PaCTBOpeHI/Ie MnepuHa B BOAC U KAYCCTBCHHAA pE€aKusd Ha MHOIOATOMHBIC CIIMPTLI»
®denonel. Onpenenenue kiacca GeHonoB. Mx cTpoeHne u cBONCTBA. SIIOBUTOCTH (DEHOIOB, T'YOUTEIBHOE 2
JieiicTBHE Ha OpraHU3M YelloBeKa
AJIbJerH/bI. Cooeporcanue yuebnozo mamepuana | 3
KeTonsbl. Omnpenenenne kinacca anpaeruaoB. x ¢yHkiuonansHas rpynma. O0mas popMyna, TOMOIOTHYECKUN piag U | 2
CTPYKTYpHasi W30MepHsl ajbJIeruioB. PamuoHanpHas W cucTemarnyeckas HoOMeHKnatypa. [lomydeHue u
CBOICTBA aJIbACTUOB..
[ousTre o k1acce keroHoB. Mx dyHkmoHanbHas rpynmna. CXoACTBO U pa3jinyve B CBOMCTBaxX albAeruioB u | 1
KETOHOB. AHCTOH.. TokcuaHOCTH }IeﬁCTBHfI AJIbACTUZI0OB U KETOHOB HA )XWBBIC OPraHU3MBbI.
Cooepircanue yuedbHozo mamepuana 3
Kapo6onoBrbie Omnpenenennie kimacca KapOOHOBBIX KHCHOT. WX ¢yHkiuoHanmsHas rpymma.. OOmas ¢opmyna u | 2
KHCJIOThI TOMOJIOTHYECKUH PSIT MPEAETbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. BHIBI CTPYKTYpHOH H30MEpHH.
Cucremarnyeckass HomeHKatypa. [lonydyeHue u Gpu3nMuecKrie CBOWCTBA KapOOHOBBIX KUCIIOT. XHMHUYECKHE
CBOMCTBa KapOOHOBBIX KUCJIOT. BakHelme mpeacTaBuTeIn KapOOHOBBIX KHCIIOT.
Jlabopamopnasn paboma Ne4 TlomydeHne yKCYCHOH KHACIOTHI M H3YICHHUE CBONHCTBA KAPOOHOBBIX KHCIIOT 1
Cooepircanue yueonozo mamepuana 5
CaoxHble 3(puphbl. Crpoenune cioxHbiXx 3¢upoB (odmas ¢opmyna). Peakuuu stepudukarym.. X nmpuMeHeHHe B HApOAHOM | 2
Kupbl. XO034KCTBE, pOJb B IPUPOLIE.
JKupel 1 mx cpoiicTBa. PU3NUECKHE M XUMHUUYCCKHE CBOMCTBA JKHPOB: THAPOIU3 XKUPOB;, WX OKUCIeHHE, | 1
THAPUPOBAHHE KUAKNX KUPOB.CHHTETHUECKHE MOIOIIHE CpencTBa. V3yueHre MOIOIIMX CBOMCTB Pa3InIHbBIX
BHJIOB MbLIA.( TIPOEKT)
JlaGopaTopuas padora Ne 5 1
«CpaBHEHHUE CBOICTB MBUTA U CHHTETHYECKAX MOIOIIUX CPEICTBY
Koumponvuas padoma «Kucnopoaconepkamue yriaeBog0pOab» 1
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Tema 2.4 Cooepircanue yuednozo mamepuana 5
YrieBoapl [lousitne m knaccudukanm usg yreBogoB. Monocaxapuasl.. CTpoeHHE TINIOKO3BI KaK MHOTOaTOMHOTO
aNbJETHIOCIIUPTa. XUMHUYECKME CBOWCTBA TNIOKO3bI, Buabl OpokeHHs TIIOKO3bI (CIUPTOBOE U 2
MOJIOYHOKHCIIOE). 3HAUCHHE IIIOKO3BI U €€ IPOM3BOJHBIX IS YenoBeka. HaxoxaeHue TIroKo36l B IPUPOJE. .
Hucaxapuasl (MampTo3a M caxaposa), X COCTaB, CTpOCHHE, cBoWcTBa. Peakius ¢ ruapokcugom memu (1D), 1
THAPOIIHU3.
[omucaxapunel. Kpaxman. CocraB, crpoeHne. XUMHYECKHE CBOWCTBA: peakuus C HOAOM, THIPOIHU3. 1
[IpeBparienre kpaxmaia nuiu B opranusme. Llemmronosa. CocraB, cTpoeHue, CBOMCTRA..
Jlabopamopnasn paboma Ne6 KauecTBEeHHBIC PEAKIIUU HA YTIICBOIIBI 1
Tema 2.5 Cooepircanue yuebHozo mamepuana 7
A3oTcoaep:kammue Awmunbl. Knaccudukanus. H3omepuss W HOMEHKIATypa amHHOB. OcHOBHBIE CBOICTBA aMHHOB.. 2
opranmyeckue ApomMaTtnueckre aMuHbBl. AHWIMH. Ero crpoenue. ®u3nueckHe W XUMHUYECKHE CBOMCTBA MEPBUYHBIX
coeTMHeHns apoMaTHYEeCKNX aMHHOB Ha MpUMepe aHWIMHA. 3HaYeHNWEe aHWIMHA B OPTaHWYecKoM cuHTe3e. [Ipon3BoacTBo
KpacuTesel, B3pPhIBUATHIX BEIIECTB, JIEKAPCTBEHHBIX IPErnapaToB.
[MousTrie 06 amuHOKUCIOTaX. L- AMuHOKMCIOTEL. VX 3HaYeHue B mpupose. HazBanne aMiUHOKHCIOT. Buibt 2
n3oMmepun. PU3NUECKUE U XUMUUYECKIE CBOMCTBA aMUHOKHCIIOT.
Benku xak Ouononmmepsl aMUHOKUCIOT.. [lonumentuaaas teopusi crpoeHust 6enkoB. CTpoeHUe MenTHIHO’ 1
IPYIITHPOBKH. YCIOBHS MPOBEACHUS TUAPONN3a OenkoB. bruonornueckrne QyHKIMN OCITKOB.
Jlabopamopnaa paboma Ne7«PactBopenue OenkoB B Boze. [lenaryparmus OenkoB . KadecTBeHHBIE peaKknuu 1
Ha OenKm»
Konumponsnasa paboma «Azorcomeprkaiiie yrieBoI0pOIab» 1
Tema 2.6 Cooeporcanue yueonozo mamepuana 3
Cunres OcHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYIAPHBIX COCAMHEHWH — pEaKk[uHh TIOJUMEpU3alud |
BBICOKOMOJIEKYJISIp | ITOMMKOHAeHcanuu. [Imactmaccel u kayuyku. CuUHTeTHuYecKHe BONOKHA; Poinb XuMuM B cO31aHMM HOBBIX | 1
HBIX BelllecTB MaTepHaioB, MPAKTUYECKOE HCIOIh30BAHNE IOMMMEPOB M BO3HWKHOBEHHE HKOJIOTMYECKONH MPOOIeMbl
BTOPUYHOM TTepepaboTKu MOMTUMEPHBIX MTPOMYKTOB. byayIiee moamMepHbIX MaTepraos.
Jlabopamopnasa paboma Ne8 «Pacno3nasanue niacmmacc u CUHMEMU4ecKux 60710KOH. 2
KouTtpoasnas 2
padora
Bcezo: 90+60=
150
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2.3 TemaTu4eckui IIaH U coAepKaHue yueOHON AUCHUIUIUHBI «brosorum»

HanmenoBanue Conepxanue y4eOHOTO Marepwala, JIa0OpaTOpHbICE W TPAKTUYECKUE PAOOTHI, Ob6BveM YpoBeHb
pa3zesoB U TEM caMoCTOsITeNbHAs paboTa oOyJaromuxcs, Kypcopas padoT (IIpoeKT) 4acoB YCBOEHMSI
1 2 3 4
Paznen 1. YueHue 0 KJeTKe 13
Tema 1.1. Kparkue Coaep:xkanue yueOHOro MaTepuajia
cBefcHUS W3 uWcTopuM | KieTka —  dJJIeMeHTapHas JKHMBash CHCTEMa W OCHOBHAs  CTPYKTYPHO- 4 1
W3YYCHUS KICTKH. | (YHKIMOHAIBbHAS €IWHUIIA BCEX JKMBBIX OpraHM3MOB. KpaTkas UCTOpHS M3ydeHUS
utonoruss — Hayka o | kieTku OCHOBHBIC TIOJIOKEHUS KIETOYHON TEOPHH.
KIIETKE Camocmosmenvuas paboma 00yuaOuuxcs
«Kparkue cBeICHHS W3 UCTOPHU U3YUCHUS KICTKN, 2 3
«uronorust — Hayka o KJIE€TKe».
Tema 1.2. Conep:xaHue y4eOHOro MmaTepuaja
Xumuyeckuit  coctaB | OCOOEHHOCTH CTPOCHUS U KUIHEACITEIbHOCTH KIETOK MPOKAPHUOT, 3yKapHOT. 1
KieTku. Bona u npyrue | XumMuyeckuil coctaB KJIeTKU. Boja u qpyrue HeopraHu4ecKue BeIecTBa. 2
HEOpraHUyYecKue
BEIECTBA.
Tema Conep:xxanue y4eOHOro MmaTepuaJja
1.3.0pranunueckue Opranuueckue BemiectBa KiaeTkd. CTpoeHHE  yrieBOJOB U JIMIHUIOB. 2 1
BEIECTBA KIeTKU. | WX pouib B KU3HEEATEIbHOCTH KIETKH.
VYTrneBobl, JIUMUIbI Camocmosmenvuas paboma y4aujuxcs
«Ponb yrneBoAoB U KUPOB B KU3HEICATEIILHOCTH KIICTKIY. 1 3




Conepxxanue y4eOHOro Marepuasa

L 4T Crpoenne u (QYHKOMHM MOJEKYT OEIKOB, HYKJICHMHOBBIX KHCIOT, ATO. 2
ATema.
CX0/CTBO XMMHYECKOTO COCTaBa — JIOKa3aTeJIbCTBO POJICTBA KJIETOK pPa3HbIX
Opranunueckue
OpraHU3MOB.
BEIlIECTBA KJICTKH: )
Camocmosmenvhas paboma 06y4arOWuxcs.
Oenkn HYKJICH-
«Crtpoenue, PyHKIIUU U pOJIb OCIIKOB B KIIeTKe», «HyKIEHHOBBIE KUCIOTHIY,
HOBBIC KHCIIOTHI
OBBIC KHCJIOTBI, «CXO0JICTBO XMMHUYECKOTO COCTaBa KJIETOK Pa3HbIX OPraHU3MOB KaK JI0Ka3aTeIbCTBO
UX POJICTBA»
Coneprxxanue y4eOHOro Marepuasa
CtpoeHnue KIETKH, OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH. 2
1.5Tema. Crpoenne |  Bypyewr, npodumnaxrika CITA/Ja. OGMEH BeIeCTB ¥ SHEPIUHU B KIETKE
KJICTKH. ObMeH | ugopamopnan paGoma Ne 1 «CpaBHeHHe CTPOEHHS PACTHTEILHON M JKMBOTHOM 1
BEUIECTB U JHEPTUH B | rretkmy
KJIETKE
Camocmosamenvhas paboma o6yyaouwuxca.
cocrtapiieHue pedeparos o temam: «Bupycey, «IIpodummakruka CIT ] a».
Pa3MHoOeHHe U MHIMBHUIYAJIbHOE Pa3BUTHE OPTraHU3MOB 6
Paszpnen 2
Conepxxanue y4eOHOro Marepuasa
Tema 2.1. [leneHwue . Aep y P
Kuznennwlii nukin kinetkd. CocTaB M CTPOEHHE XPOMOCOM. OTalbl MHTO3a H 2
KIIETKU MHTO3. | o
Tema 2.2 Meiios. L .
lannmouHeli U AUIIOUTHBIN HAOOP XPOMOCOM
@opMBl  pa3MHOKEHUs .
Jlabopamopnaa paboma Ne2 «paccMOTpeTb (Da3bl MHTO3a U MEHO3a» 1
OpraHu3MOB.
Tema 2.3. OHrorenes u Conep:xanue y4eOHOro MmaTepuaJja
ero stanbl. | CyIIHOCTh  OHTOT€HE3a; 3HAYeHHWEe MHTO3a M Meilo3a B OCYLIECTBICHUU 2
DOMOpHOHaIbHOE U | IPEEMCTBEHHOCTH MEKy TOKOJICHUSAMU
MOCTAIMOPHOHATBHOE
P Konumponvnaa paboma Nel «YdeHue o KIETKe».
pasBurtue.Hacnencrsenn 1
IS 3360JI€B&HI/IH U Uux CaMOCTOHTeHLHaH pa60Ta O6y‘IaIOH_II/IXC${I
npopunaktuka npeny- | «BpeaHoe BiMsHME HUKOTUHA U QJIKOTOJIsl HA OHTOTCHE3 YEJOBEKa. 2
IpEeXICHNE BpeHBIX | MyTareHHble CBOMCTBA BPEIHbIX BEIIECTB, HAKAIIMBAIONIUXCS B aTMOC(heEpe. 2
IPUBBIYEK Y YUAITUXCS HaCJ'IeI[CTBeHHLIC 3a00JIeBaHUs U HpO(l)I/IJ'IaKTI/IKa» 1
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Paznen 3

OCHOBBI T€eHEeTHKHU U CCJICKIIUH

18

Tema 3.1. [Ilpeamer,

Conepxxanue y4eOHOro MaTepuaja
OmpeneneHre TEHETHKW; OCHOBHBIE TIOHSTUS TEHETUKH. TepMHHOJIOTUS U

sajaqu - M MCTOABL | cyvponmka. OCOOEHHOCTH METOJOB U3YdEHHS TEHETUKH 1
['CHETHKH. Camocmoamenvnaa paboma o00yuarOWuxca ¢ TEHETHYECKUMH TEPMUHAMM:
HacnesctBeHHOCTS. IEHETHKA, HACJIEICTBEHHOCTD U3MEHYUBOCTD, FEeHOTHII, ¢denorur,
VI3MEHIMBOCTD. THOPHI0IOTHYECKUI METOSI,
Tema3.2 Coneprxxanue y4eOHOro Marepuaja
MonorubpuaHoe MoHoruOpuaHOE CKpEIIMBaHUE U €r0 3aKOHOMEpPHOCTH.1-.2 3akoHbl I'. Menpaens 2
ckperniuBanue, | 3akoH | XPOMOCOMHasi TEOPHs HACJIEACTBEHHOCTH. B3anMoaeiicTB1E TE€HOB..
I. Mennens u | IIpakTudeckas padora Nel Pemenve 3amay Ha MOHOTMOPUHOE CKpEIIUBAHNE 1
XpOMOCOMHAsi  TeOpHs
HAaCJIECTBEHHOCTH
ConeprxaHue yueOHOro MaTepuaja
['eneTnveckass TepMUHOJIOTHS U CUMBOJIMKA. JluruOpuanoe ckpemuBanue Il 3akon
Tema 3.3. HuruOpua- | Mennens; xXoa pacuieiuieHUsT NMPU TUTHOpUAHOM ckpemuBaHud.  CIETUICHHOE 2
HOE CKpeIllMBaHUE. | Hacjel0BaHueE.
3akon HesaBucumoro | IIpakTuyeckas padora Ne 2 Pemenue 3a1a4 Ha TUTHOPUIHOE CKPEITMBAHNE 2
pacileryeH s TeHOB. Camocmoamenvnaa paboma yuawjuxcs C TEHeTHMYECKUMH TEPMHUHAMU:
TuruopuHOE cKpemmBanue, Il 3akon Menpens, 3akon Moprana
Conep:xxanue y4eOHOro MmaTepuaJja
I'eneruka mona; Haciel0BaHUE MPU3HAKOB CIEIUICHHBIX C 1ojoM. HacneacTBeHHbie
Tema 3.4,  Teterika 0ose3Hu yenoBeka .BiusHue pa3nuyHbIX BEIIECTB HA HACIEACTBEHHOCTh YEIOBEKa. 1
IIpakTnyeckass padora Ne 3 Pemienue 3amay, Ha CIEIJICEHHOE C  IOJOM 1
noJia .HacnenoBanue
HacJeI0OBaHUE
CIICTVIEHHOE C TOJIOM.
Hacnencrsenusie
5OILC3HIL Camocmoamenvuaa paboma yuawuxca 1o COCTaBICHHIO pedepaToB MO TeMaM:

«HacnencTtBeHHbIe 6OJ'IC3HI/I, CHOCIJICHHBIC C TIIOJIOM Yy YCJIIOBCKaA», «Bpe,uHoe
BJIMSIHUC HUKOTHUHA, aJIKOTOJIsI, HAPKOTHUKOB Yy YCJIOBCKA HAa €0 HACIICACTBCHHOCTDY,
«3HaueHNe T'eHETUKU B MCIUINNUHC 1 3JPpaBOOXPAHCHUN
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Conepxxanue y4eOHOro Marepuasa
Tema3.5. Onpenenenne MOAU(DHUKAIMOHHOW W3MEHYMBOCTH IPUMEPBI, HOpPMA PEAKIIWH,
Mo auduKanroHHas Craructuyeckre 3aKOHOMEPHOCTH MOIU(PUKAITMOHHOW U3MEHYHBOCTH. 1
u3MeHInBOCTh. HOpMa | Camocmonmenvnan paboma  obywarowuxca 1no Tteme «MomudukanuoHHas 1
peaKnuu. W3MEHUYHUBOCTh U €€ CTATUCTUYECKUE 3AKOHOMEPHO CTH».
Coneprxxanue y4eOHOro Marepuasa
Tema3.6 Knaccudukanus nacinencTBeHHbIX u3MeHeHui. OmnpeneseHue U BUIBI MYTallUM. 1
] [Tonesnbie u Bpenubie Mytanuu. [lomurmmonaus. 3arps3HeHUE MPUPOTHON Cpebl
HacnencrBennas P T P PHb pest
MyTareHamu U 3JI0POBbE UeJIOBEKA.
W3MEHYUBOCTb. MyrTa-
Camocmosamenvhasn paboma oOyqarONINXCS :
1Y, 1704 BH/IBI, o
«IIpuuuHBI ¥ 3HAYCHUE MyTaIU», 2
MPUYNHBI U 3HAYCHHUE. @
«3arpsi3HEHUE TMPUPOJIHOM Cpeapl MyTareHaMHM W WX BIMSHHE Ha 370pOBbHE
YEJIOBEKaAY.
Conep:xaHue y4eOHOro MmaTepuaja
3agauu, nipeamMer W MeTtonbl cenekuuu. Ilopoma, copt ,mramm.. Yuenue H. U.
Tema 3.7 Tpeaver, 1]\3/IaBI/IJ'IOBa O LEHTpaX MPOHCXOKICHUA 1 MHOT000pasusi KyJIbTYPHBIX PacTCHHII. 1
MeTONEI H  3ajadd €TObI CEEeKIMN PACTCHUH U )KUBOTHBIX:
cenekiuu. Ydenue o | Konmponwvuasn paboma 1o TeMaM «[ eHETHKA U CENEKIIS)
LEHTpax
TPOUCXOKICHHSL Camocmoamenvnasa paboma ooyuarwujuxca no teme: «Yuenue H. 1. BaBunona o
p . | IEHTpaX TMPOMCXOXKJIEHUS U MHOrooOpasus KyJIbTYPHBIX pacTeHUil», «3akoH 2
KYJIbTYPHBIX PAaCTeHUN o
TOMOJIOTHYECKHUX PSII0OB B HACJIEACTBEHHOW U3MEHYHBOCTH
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Tema 3.8. Cenekuus

Coaepikanue yueOHOro MaTepuajia
Omnpenenenne CeNeKUN; LEHTPbl IPOUCX0KIEHUHN KYIbTYPHBIX PaCTEHUI; METO b

pacTeHH, CENIEKIIUH PAaCTeHUH U KUBOTHBIX: 0TOOP, THOPHIU3AIIHS, WHIYLUPOBAHHBIN 2
Tema 3.9.  Cenexkuus P ' P, THOP ’ YIHD
UBOTHELX MyTareHes, NOJHIIOUINS, SIBJICHUE TeTePO3HCca; JOCTIKEHHUS U OCHOBHBIC
: HaNpaBJICHUs COBPEMEHHOW CEJICKIINH; 3HAYCHHUE CETICKINH [T Pa3BUTHUSA C/X
OcoOeHHOCTH  METO/I0B . . o
SR — MPOU3BO/ICTBA, MEUIIMHCKOM, MUKPOOUOJIOTHIECKON U IPYTUX OTpacieit
MPOMBIIIICHHOCTH.
14
Paznen 4 JBOJIOIHOHHOE YUeHHe
Coneprxxanue y4eOHOro Marepuasa

Tema4.2.9B0/1101IHOH 4

noe yuenne U OcHoBHbIe nosoxeHus yueHus Y./lapsuHa. [IpuunHbI 1 ABMOKYIIUE CUITBI

Napsuna ABOJIIOITUH. POJTb HACIEICTBEHHOCTH M M3MEHYHBOCTH B ABOJIOINH. CpaBHUTEIIEHO

TloKa3aTebCTRa aHATOMHUYECKHE, DMOPHOIOTHYECKHUE, TTAJICOHTOJIOTHYECKHE, Onoreorpaduieckue

sBoOLHH. PolIb C)onasaTenLCTBa 3BOJHOL;I/H/I. ; K

HACJIEICTBEHHOCTH 1 amocmoamenvuas padoma oOydarommxcs 1o Teme «Kpurepum u CTpyKTypa

H3MEHYNBOCTH B BUJIa», «/loKka3zaTenbcTBa 3BOIOLUI.

SBOJTOLIHH. CamocTtosTenbHas paboTa yJamuxcs: 3anojiHeHue Tadnuibl «Jloka3aTenbcTBa

SBOJTIOITII
Conep:xanue y4eOHOro MmaTepuaJja
4

Tema 4.3. bopr0a 3a
CYIIECTBOBAHHE.
OTtbop  OpraHm3MOoB,
€ro BHIBl M pOJIb B
IBOJIIOIUH
OpPraHu4ecKOTO MHpA.

[Ipuuunbl 1 Qopmbl OOprOBI 3a cymiecTBoBaHHME. VICKycCTBEHHBIH OTOOp, €ro
MaTepuagbHas OCHOBa W pe3ynabTaT. EcrtecTBeHHBI 0TOOp, BHUABI (ABIKYIIUN H
CTaOWIM3UPYIOUINiT), MaTepUaabHas OCHOBA U PE3YNbTaT.

Camocmosmenvnasn pa60ma 06yqafonmxc;1 110 COCTAaBJICHHUIO KOHCIICKTA I10 TEMC:
«EopL6a 3a CyIECTBOBAHUC)» U 3AIIOJTHCHUIO Ta6J'II/II_IBI «CpaBHeHne JencTBus
CCTCCTBCHHOT'O U HCKYCCTBCHHOI'O 0T60pa»
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Tema 4.4.
[TpucnocobaeHHOCTD
OpPraHM3MOB B  XOJIE
€CTECTBEHHOI0 0TOOpAa.
OTHOCHUTENBHBIN
Xapakrep
MIPHUCTIOCOOJICHHOCTH.

Conepxxanue y4eOHOro Marepuaja

[Tpucnoco6IeHHOCTh OPraHU3MOB K YCIIOBHUSIM CpPEIbl, €€ BUABI U
OTHOCHUTEIIBHOCTD.

Tema 4.5. Bug u ero
kpurepun. Ilomymsanus
KaK ¢dbopma
CyILECTBOBAHUS BHJIA.

Conepxxanue y4eOHOro Marepuasa
Omnpenenenve BUAa; KpUTEPUM BUAA U MX XapakTepucTuku. [lomynsauus kak ¢opma

CYIIIECTBOBAHUS BUJIA

Camocmoamenvuana paboma ooyuaroujuxca no teme «Bujg u ero Kpurepum.

Tema 4.6.
Makpo3BotoLHs.
['maBHBle  HampaBieHUs
ABOJIIOIHH:
OMOJIOTrHYeCcKu
nporpecc u
OMOJIOTMUECKHI perpecc
(A.N.CeBeprioB). Ilytm
JOCTHKEHUS
OMOJIOTHYECKOTO
rporpecca.

Coaep:xkanue yueOHOro MaTepuajia
OmnpeneneHne MaKpOdBOJIONWHU. [ JTaBHBIE HampaBlICHUS OPraHUYECKOW ABOJFOIHH:

Ouonormueckuii mporpecc u Ouonormyeckuit perpecc. Ilyrm gocTmxkeHHs
OMO0JIOTNYECKOro mporpecca: apoMopdo3bl, UIN0AAANTALMHN, AETCHEPALIHY.

Camocmoamenvuaa pabdoma oodyuaroujuxca: cocTaBieHue pedeparoB MO TeMe
«['aBHbBIE HaMpaBIEHUS SBOJIOLUN

Pa3znea 5.

Hcropus pa3BuTus ;ku3Hu Ha 3emJie

Tema 5.1. Ilepssie
Hay4HBIC TIOTIBITKH
OOBSICHEHUSI CYIIHOCTH
KH3HU U TIpoliecca ee

Conepxanue y4eOHOro Marepuasa
CoBpeMeHHbIE TEOPHUU MTPOUCXOXKACHUS kM3HU Ha 3emiie. ['unoreza A. Y. OnapuHa.

CamocrosiTeIbHAs paﬁoTa Yyamuxcs 1o TeMam «I[OHay‘IHLIe npeacTaBJICHUNU O
CaMO3apOKICHUH JKU3HMH. HepBHe HAY4YHBIC IIOIIBITKH 00BACHEHHS mpounecca

BO3HUKHOBEHUS
xwu3HU. [mroTe3a A. V. | BOSHUKHOBEHMS KU3HW». « Teopust A. M. Onapuna»
OnapuHa 0
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MIPOUCXOXKACHUN
JKA3HU Ha 3eMIIE.

Conepxxanue y4eOHOro Marepuasa

Tema 5.2. Kparkas OOm1ast xapakTepucTuKa (hrUiIoreHe3a pacTeHUH 1 )KUBOTHBIX. 2
HCTOpHA PasBUTUA | Camocmoamenvhas padboma « ITalbl Pa3BUTHS KU3HU Ha 3eMJIe»
OpPraHu4ecKOTO MHpA.
Tema Coaep:xkanue yueOHOro MaTepuajia
5.3.JloxazarennscTBa Teopus Y./lapBrHa 0 MPOUCXOKICHUHN 4YeOBEKa. JlOKa3aTenbCTBA MPOUCXOKICHUS 1
JKHUBOTHOT'O YeJIoBEeKa OT JKMBOTHBIX. [lonokeHne 4YenoBeka B COBPEMEHHOW CHCTEME
HPOUCXOKACHHA OPraHMYEeCKOr0 MHMpa AHTPONOTEHE3. BHONOTMYECKUE U COLMAIBHBIE JBHKYIIHE
denosexa.  Jpwiymue CHJIBI aHTPOTIOTE€HEe3a. PyTMMEHTHI, aTaBU3MBI.
CHJIBI  aHTPOIIOTreHEe3a.
Pouib 3aKOHOB | Camocmoamenvnaa padboma oodyuarowuxcsa no reMam: «4. /lapBun o
OOIIECTBEHHON KHM3HHU | TMPOMCXOXJICHUH YeIOBeKa», « JIBHKYIIHE CHIIBI aHTpoIoreHe3ay. «Poib
U €€ 3aKOHOMEPHOCTEHN | O0OIIEeCTBEHHOH KU3HU B COIIMAILHOM IPOTPECCE YETOBEUECTBA»
B COLIMATILHOM
nporpecce
YeJI0BEYeCTBA.
Tema5.4.TIpeaumectsen Conep:xaHue y4eOHOro MmaTepuaja
-HUKH YelToBeKa. Obmas XapaKTePHCTHKA BUOB- MPE/IECTBEHHNKOB HeNoBeKa. OCHOBHBIE 3TaIbl 2
OCHOBHEIE 3TATIEI aHTpOIoOreHe3a: ApeBHENIINe, JPEBHHUE U IIEPBbIE COBPEMEHHBIE JIFO/IH.
SBOJTIOLHH YCTOBEKA: UYenoBeueckue pachl. PacusM, ero CymHoCTh ¥ HECOCTOSATEIbHOCTb.
YenoBeueckue packl, Konmponvnasa paboma no teme « IBOJIOLUS OPraHUYECKOT0 MUPA U YEIOBEKa»
UX HPOUCXOKACHAC U Camocmoamenvhas paboma o0yuarouuxca 10 3ar0THEHUIO Ta0IUIbl «OCHOBHbIE
CAMHCTBO ATAIbl PBOJTIONUN YETIOBEKAY.
Pasnea 6 OCHOBBI 3K0JIOTHH 12
Tema 6.1. [Ipenmer u Conepxanue y4eOHOro Marepuasa
3a/1a41 SKOJIOTHH. [Ipenmer u 3amaum skonoruu. Cpenbl OOMTaHUS OPraHU3MOB, UX PA3HOBUIHOCTH. 3

OKOJIOTUYECKUE
3aKOHBI ¥ TPOOJIEMBI.

q)aKTOpLI CpCAbl, UX XapaKTCPUCTHUKA. PecprBI CpCabl.
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CamocrosiTesibHasi pa6oTa o0yuarommxcs 1o teme: «[ 1006ambHbIe SKOTOTHUSCKUE 2
poOJIEMBI».
Coaep:xkaHue yueOHOro MaTepuajia
[TonsTHs: TpUpOgHOE COOOIIECTBO, JKOcUcTema, Owuoneno3. Kriaccuduxarms 4
Tema 6.2. TIpHpOAHBIC |y ocpycrem. Tpoduueckas CTpyKTypa GHONEHO3a
cooOmiecTna.
OKOCHCTEeMBl M ¥X | [Tpakmuueckasn pa6oma Ne 4« COCTaBICHHE CXEM IIEPeaun BELIECTBA U SHEPIHH 110 2
rpajauuy.  CTpykTypa IEMsIM MTUTAHKS B IPUPOJHON W arpOdKOCHCTEMAaX)»
OuoLeHo3a.
Coneprxxanue y4eOHOro Marepuaja 3
Tema 6.3. buocdepa. Acp y p
Veemme B " [Tonsarue 6uocdepsl. Yuenue B. W. Bepuaackoro o 6unocdepe. KpyroBopoT BeriecTs.
BepHa/ckoro o | DBOITIOIMS GHOChephl 1 podiieMa ee YCTONYHBOrO PasBUTHS.
ouochepe. [nmodanbHBIC
CamocmosmenvHas paboma yyawuxcs o teme «Hoocdepay. 2
aAHTPOTIOTEHHBIC
n3MeHeHus B onocepe
buonuka 2
buonuka 2
72 vacoB
Bcero
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2.4. XapaKTepHCTmca OCHOBHbIX BH/I0B y'{eﬁnoifl ACATEJIBbHOCTH CTYICHTOB

Coaepixkanue 00yueHust

XapaKkTepuCcTHKA OCHOBHBIX BU/I0B 1eATEIbHOCTH
CTYJAECHTOB
(Ha ypoBHe y4eOHBIX J1elicTBHIi)

BBenenune

YMEHHsI IOCTAHOBKH LEJIEN 1eATEIbHOCTH, IUIAHUPOBAHNUS
COOCTBEHHOM JIEATEIILHOCTH JIJIsl TIOCTHXKEHUS TIOCTaBIEHHbBIX
LeJeH, IPEeIBUICHNS BO3MOKHBIX PE3YJIbTATOB 3THX
JENCTBHM, OPraHU3aLMy CAMOKOHTPOJIS U OLICHKU
HOJIy4YEHHBIX pe3ylbTaToB. Pa3BuTrEe CHOCOOHOCTH SICHO U
TOYHO M3J1araTh CBOU MBICIIH, JIOTHYECKH 0OOCHOBBIBATh
CBOIO TOYKY 3PEHMS, BOCIPUHUMATh U aHAJIIU3UPOBATH
MHEHUS cOOECeTHUKOB, IpU3HAaBasi MPaBo JIPYroro 4eJIoBeKa
Ha nHoe MHeHue. [IpousBenenne uaMepeHus: Gu3nueckux
BEJINYUH U OLICHKA I'PAaHUIIBI IOTPEIIHOCTEN U3MEPEHUM.
[IpencraBnenue rpaHuLbl NOTPEMIHOCTEH U3MEPEHNHN TTPU
MOCTPOEHUHU I'paUKOB. Y MEHHE BHICKA3bIBATh THUIIOTE3bI JIS
00bsicHeHUs! HAaOII0AAeMBbIX SIBIIEHUN. YMeHUe npearaTh
MOJIENH SIBJIEHUM. YKa3aHHWE rpaHul] IPUMEHUMOCTH
bu3ndecKkux 3aKOHOB. M3110KeHIE OCHOBHBIX MOJIOKEHUM
COBPEMEHHOM Hay4yHOU KapTuHbl Mupa. [IpuBenenue
MIPUMEPOB BIMSHUS OTKPBHITUN B (PU3UKE HA IPOTPecC B
TEXHUKE U TEXHOJIOTMH MPOU3BOICTBA. Vcrionbs30BaHne
WHTepHeTa A1 moucka MH(OpMaIHH.

1. Mexanuka

Kunemamurxa

[TpencrarieHre MEXaHHYECKOTO ABMKCHHUS Tela
YPaBHEHUSMH 3aBUCHMOCTH KOOPIMHAT U MPOCKITHECH
CKOPOCTH OT BpeMeHH. [IpeicTaBieHne MeXaHHIECKOTO
JBYKCHHS Tejla rpadKaMy 3aBUCUMOCTH KOOPIUHAT U
IPOCSKIMEH CKOPOCTH OT BpeMeHu. OnpesesieHue KOOPAHMHAT
IPOMICHHOTO IyTH, CKOPOCTH U YCKOPEHHS TeJa 110
rpadukaM 3aBUCUMOCTH KOOPJMHAT U HMPOCKIIUH CKOPOCTH OT
BpeMeHH. OnpeieicHre KOOPIUHAT MPOMICHHOTO MYTH,
CKOPOCTH M YCKOPEHUS TeJIa 10 YPAaBHEHUSM 3aBUCHMOCTH
KOOPJMHAT U MIPOESKIIUH CKOPOCTH OT BpeMeHH. [IpoBeneHue
CPaBHHUTEJIBLHOTO aHAJIN3a PABHOMEPHOI'O U
PaBHOIIEPEMEHHOTO JBMKEHUN. YKa3aHUE UCTIOJIb30BaHUS
MOCTYNATEILHOTO U BPAIIATEIBHOTO JBI)KCHUH B TEXHUKE.
[IpuoOpeTeHue onbiTa paboOThI B IPYIINE C BHITOIHEHUEM
pa3IMYHbIX COLMATIBHBIX poJieil. Pa3paboTka BO3MOKHOM
CHCTEMBI ICCTBUI M KOHCTPYKIIUU JIJIsI
IKCIIEPUMEHTATBLHOTO OMPEIEICHNUS KHHEMAaTUYECKIX
BennuuH. [Ipencrasnenue nHpopMaluu o BUaax ABUKCHHS B
BU/JI€ TaOJIHIIEL

3axonbl MexaHuxku
Hvromona

ObvscHeHue 0eMOHCMPAYUOHHBIX IKCNEPUMEHM OB,
noomaeepacoarouwux 3aKkoH unepyuu. Mismepenue maccol
mena. M3mepenue cunvl 83aumoodelicmsusi mei. Boiuucienue
3HAUeHUs CUNL NO U3BECMHBIM 3HAYEHUAM MACC
83AUMOOEUCMBYIOUUX Mmeil U UX ycKkoperuil. Buiuucnenue
3HAUeHUs YCKOPEHUL mejl N0 U3BECMHbIM 3HAYEHUAM
oeticmeyrowux cun u macc men. CpagueHue cunvl Oelcmeus
u npomusooeticmeaus. Ilpumenenue 3aK0HA 8CEMUPHO20
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Ms20meHUst npU pacuemax Cuil U yCKopeHull
e3aumooeticmsyrowux mei. CpasHeHue yCcKopeHus.
600001020 naodenus na nianemax CoNHEYHOU cucmembi.
Buioenenue 6 mexcme yueOHuKa 0CHOBHbIX Kame2opuil
Hay4HoU uHpopmayuu.

3akomnwl coxpanenus IIpumeHeHNEe 3aKOHA COXPAHEHUS UMITYJIbCa IS

6 MexaHuKe BBIYMCIICHUS] U3MEHEHHUI CKOPOCTEN TeJl IIPU UX
B3auMoJeiicTBusax. Mi3MepeHue paboThl CUII U H3MEHEHUE
KWHETUYECKOW dHEpruu Tena. Beruucnenue paboTsl cUil U
W3MEHEHUsI KUHETUYECKOW SHEpruu Teia. Beruucnenue
IOTEHIMAIbHOW SHEPIUH TEJI B IPABUTALMOHHOM II0JIE.
Omnpenenenre NOTEHIUAIbLHON YHEPTUU YIIPYTO
Je(OpMHUPOBAHHOTO TeJla 10 U3BECTHOM Jeopmanuu 1
JKECTKOCTH Tena. [IpuMeHenne 3akoHa coxpaHeHus
MEXaHU4ECKON YHEPTUHU IIPU pacyeTax pe3yiIbTaToOB
B3aUMOJICVCTBUI TEJ IPaBUTAIMOHHBIMU CHJIAMU U CUJIAaMU
YIOPYTOCTH. YKa3aHHWE IPaHMI] IPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHue Y4eOHBIX AUCUHUILINH, IPU U3yYeHUH
KOTOPBIX UCHOJIB3YIOTCS 3aKOHBI COXPAHEHUS.

2. OCHOBBI MOJIEKYJISIDHOMH (PM3MKH U TEPMOAUHAMHUKH

OcHosvl monexynsapHot | BeIOTHEHNE SKCIIEPUMEHTOB, CITYKAIIUX TSl 000CHOBAHUS
KuHemuyeckou meopuu. | MoJeKyiasipHo-kuHerndeckoit Teopuu (MKT). Pemenue 3agau
Hoeanvuwiii 2asz C IPUMEHEHUEM OCHOBHOTO YPaBHEHUS MOJIEKYIISIPHO-
KHMHETUYECKOH Teopuu ra3oB. OnpeaesieHre napaMmeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAHUU
ypaBHEHUS COCTOSIHUS UeanbHOoro raza. OnpeeneHue
apaMeTpoB BEILECTBA B ra3000pa3HOM COCTOSIHUU U
MIPOMCXOISIIHX TIpoIieccoB 1o rpadukam 3apucumoctu p (T),
V (T), p (V). DkcriepuMeHTaIbHOE UCCIICIOBAHNE
3aBucumoctu p (T), V (T), p (V). IlpencraBnenue B Buze
rpaduKoB U30XOPHOTO, H300aPHOTO U U30TEPMUUYECKOTO
nporueccoB. Beruncnenue cpeanell KHHETUYECKOW SHEPTUU
TEIUIOBOTO JBM)KEHHUS MOJIEKYII [0 U3BECTHOW TeMIepaType
BellecTBa. Boicka3plBaHUe TUIIOTE3 AJ11 OOBSCHEHUS
HAOII0JaeMbIX SIBJICHUN. YKa3aHUe I'paHul] IPUMEHUMOCTH
MOJENHN «UIaealbHbIN ra3» u 3akoHoB MKT.

OcHoewl H3mepenue xonruecTsa TEILIOTHI B IIpoLieccax
MepMOOUHAMUKU Terulonepenadyn. Pacyer koaudecTsa TEIIIOTHI,
HE00X0IMMOTO JJIsl OCYIIECTBICHUS 3aJJaHHOTO IpoLiecca ¢
Terlonepenadei. Pacuer n3MeHeHns BHYTpEHHEN dHEprun
TeJ1, pabOTHI U MEPEeJaHHOTO KOJIMYECTBA TEIIOTHI C
UCIIOIb30BAHUEM IIEPBOTO 3aKOHA TEpMOAUHaMUKH. Pacuer
paboThl, COBEPIIEHHOMN ra30M, MO IrpaduKy 3aBUCUMOCTH

p (V). Beruucnenue paboTsl rasa, COBepIIeHHON pU
U3MEHEHUU COCTOSHMS 110 3aMKHYTOMY LIMKIy. Beruncienue
KIIJI npu coBepiennu razom paboThl B polieccax
U3MEHEHMsI COCTOSIHUS TI0 3aMKHYTOMY LUKITY. OOBsicHEeHHE
IIPUHIUIIOB JCMCTBUS TEIJIOBBIX MalIMH. /J[eMOHCTpanys
poJu PU3MKH B CO3/1aHUM U COBEPILIEHCTBOBAHUH TETNIOBBIX
nsurareneit. 3nosxeHue CyTH 9KOJIOTHYECKHUX MPoOIIeM,
00yCJIOBIEHHBIX paOOTON TEIJIOBBIX ABUraTeeH u
IIPEIIOKEHUE IIYTU UX pelleHus. YKa3aHUe IPAHMUIL
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IIPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKU. Y MEHUE BECTH
JIMAJIOT, BBICIYIIMBAaTh MHEHHE OIIIIOHEHTA, y4aCTBOBATh B
JUCKYCCUU, OTKPBITO BBIPAXKATh U OTCTaUBATh CBOIO TOUYKY
3peHus. YKa3zaHue yueOHBIX AUCIUILINH, IPH N3Y4ECHUH
KOTOPBIX UCTIONB3YIOT YueOHbIi Marepran «OCHOBBI
TEPMOAVNHAMUKI).

Ceoticmea napos,
JHcuoKocmeti, meepowvlx
men

H3mepenne BiaxxHoCcTH Bo3ayxa. Pacuer konmuecTsa
TEIUIOTHI, HEOOXOJMMOTO IS OCYIIECTBICHUS TIpoIecca
nepexoia BEIIeCTBa U3 OJJHOTO arperaTHOro COCTOSTHUS B
Ipyroe. DKCIEPUMEHTAIEHOE UCCIIEI0BAHUE TETTIOBBIX
CBOWCTB BemecTBa. [IpuBenenne npuMepoB KanmuUISIPHBIX
SBJIEHUH B OBITY, IpUpoJie, TexHuke. MccnenoBanue
MEXaHUYECKUX CBOMCTB TBEPABIX Tel. [[puMenenue
(bu3NYeCKUX MOHIATHI 1 3aKOHOB B yUeOHOM MaTepuasie
npodeccuoHaIbHOTO XapakTtepa. Mcnonb3oBanue MaTepHera
JUIs TTOMCKa MHPOpPMAIUU O pa3padoTKax U MPUMEHEHMSIX
COBPEMEHHBIX TBEPJIBIX U aMOP(HBIX MAaTEPHAIIOB

3. DJIeKTPOIMHAMHUKA

Inekmpocmamuka

Brrancnenne cuir B3anMOIEHCTBUS TOUYEUHBIX
AJIEKTPUYECKUX 3apsi0B. BelunciieHre HalpsyKeHHOCTH
3JIEKTPUYECKOTO MOJIS OJJTHOTO U HECKOJIBKUX TOYEYHBIX
AJIEKTPUYECKHUX 3apsiI0oB. Beruncinenne noteHiuana
3JIEKTPUYECKOTO MOJISI OJJTHOTO U HECKOJIBKUX TOYEYHBIX
3JIEKTPUYECKHUX 3apsiioB. M3mMepenue pazHOCTH
MOTEHINANOB. M3MepeHue sHepruu AMEKTPUUECKOro MoJs
3apsHKEHHOTO KOHAEHcaTopa. Beluncienne snepruu
3JIEKTPUYECKOTO MOJIS 3aPSKEHHOT0 KOHJIEHCATOPa.
Pa3paboTka miana 1 BO3MOXXHOM CXEeMBI ACHCTBUI
AKCIEPUMEHTATBHOTO OMPEIEICHUS JIEKTPOEMKOCTH
KOHJICHCATOpa U AUAICKTPUUECKON TPOHUIIAEMOCTH
BenlecTBa. [IpoBeieHrEe CPaBHUTEIBLHOTO aHAIN3A
TPaBUTAIMOHHOTO M 3JIEKTPOCTATUYECKOTO MOJICH.

Tlocmosnnvi mox

H3mepenune MOITHOCTH 3JIEKTPUUECKOro Toka. M3mepenue
OJIC 1 BHYTPEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKA.
BrinosnHeHnue pacyeToB CUIIBI TOKA U HANIPSDKEHUH Ha
y4acTKax dJeKTpuuecKux neneid. OObsICHeHHEe Ha pUMepe
3NeKTpuYecKoil 1enu ¢ AByms ucrounukamu Toka (3/1C), B
KaKOM CJIy4ae UCTOYHHUK AJIEKTPUYECKOUN SHEPruu paboTaeT B
pEeKHMME TeHepaTopa, a B KAKOM — B PEXKUME MOTPeOUTEs.
Ornpeznenenre TeMIepaTypbl HUTH HakajluBaHus. M3mepenue
ANEKTPUYECKOTO 3apsijia ANeKTpoHa. OOvscHeHue npupoosl
NeKMPULECKO20 MOKA 8 MEeMANNAxX, JNeKMpPOIUmax, 2a3ax,
saxyyme u nonynposoonuxax. Ilpumenenue snexmponusa é
mexHuke. Ilposedenue cpagHumenvbHo20 aHau3a
HecamoCcmosamenbHo20 U CamoCmosamenbH020 2A308bIX
paspsaoos. CHATHE BOJIbTAMIIEPHOUM XapaKTEPUCTUKH THO/IA.
[IpoBeneHue cpaBHUTENBHOTO aHAIM3a MOJIYIIPOBOAHUKOBBIX
IuoJ0B U TpuoaoB. Mcnonb3zoBanue HTepHETa AJ1 TOMCKa
uH(GOPMAIIUHU O TIEPCIIEKTHBAX PA3BUTHS
MOJIYIPOBOJIHUKOBOM TEXHUKH. Y CTAHOBKA TPUYMHHO-
CJIE/ICTBEHHBIX CBSI3EH.

Maenummnvie saerenus

I/ISMCpCHI/Ie HWHAYKIIMU MAroHuTHOT'O ITOJIA. Brruncienue CHJI,
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JEMCTBYIOLIMX HA IIPOBOJHUK C TOKOM B MArHUTHOM HIOJIE.
Brruucnenue cui, JENCTBYIONUX HA DJIEKTPUYECKUN 3apsiz,
JBHKYLIMICS B MAarHUTHOM T1oJ1e. MccnenoBanue siBICHUM
AJIEKTPOMAarHUTHOM MHAYKLIMH, CAMOMHIYKIMU. Berancinenue
SHEPTrUU MarHUTHOTO 1oJisi. OObsICHEHUE TPUHLIUTIA
neiicTBus dnekTpoasuraress. OObsICHEHHE TPUHIHIIA
JIEUCTBHsI T€HEpATOPa AEKTPUIECKOrO TOKA U
ANEKTPOUZMEPUTEILHBIX TPHOOPOB. OOBSICHEHHE TPUHITAIIA
JeMCcTBUS Macc-clieKTporpada, ycKopuTeen 3apsHkeHHbIX
yacTull. OObsICHEHUE POJIM MATHUTHOTO TOJISt 3€MJTU B KU3HU
pacTeHui, )KUBOTHBIX, YesloBeKa. [IpuBenenne npumepos
IIPAKTHYECKOT0 NPUMEHEHHUS N3YUYEHHBIX SIBJICHUI, 3aKOHOB,
npuOopoB, ycTpoicTB. [IpoBeneHne cpaBHUTETHHOTO
aHaJIM3a CBOWCTB 3JIEKTPOCTATUYECKOTO, MATHUTHOTO U
BUXPEBOT0 AEKTpUUecKuX nojieil. O0bsiICHEHHE Ha IpUMepe
MarHMTHBIX SIBJICHUH, ToUYeMy (pU3HKY MOMKHO
paccMaTpuBaTh KaKk METAIUCIUILINHY.

4. Kojsie0anus M BOJHBI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH MepUoa KoJieOaHUH
MaTeMaTH4Y€CKOIo MasiTHHUKA OT €ro JJINHBI, MaCChbl U
aMITTUTY 1Bl KosieOanuii. MccrmenoBanue 3aBUCUMOCTH
nepuoja KojiebaHui Tpy3a Ha IPYKUHE OT €r0 MacChl U
YKECTKOCTH MIPY>KUHBI. BBI4uciienne nepruoaa Kojieoanuit
MaTeMaTUYECKOTO MasiTHUKA IO U3BECTHOMY 3HAUYECHUIO

ero JUTMHBL. Brraucienune neproa konebanuii rpysa Ha
MPYKUHE 10 U3BECTHBIM 3HAYEHUSIM €r0 MacChl M )KECTKOCTH
NpY>XUHBI. BeIpaOoTKa HaBBIKOB BOCTIPUHUMATH,
aHAJIM3UPOBATh, IEpepadaThIBATh U MPEIBSIBIATH
nH(OPMAITHIO B COOTBETCTBHUH C MTOCTABJICHHBIMH 3aa9aMH.
[IpuBeneHre MpUMEpPOB aBTOKOJICOATETLHBIX MEXaHUICCKUX
cucteM. [IpoBenenne knaccupukamuy KoaeOaHuii

Ynpyeue sonnvi

M3MepeHue JUTMHBI 3BYKOBOM BOJIHBI TIO PE3yJIbTaTam
HaOJIIOICHN MHTEp(EepEeHIINK 3BYKOBBIX BOJIH. Habmonenne
1 00BsCHEHHE SABJICHUN MHTEPPEPEHIINHU U TUDpaKIu
MeXaHHUYECKUX BOJH. [IpesicTaBienue obnacteld npuMeHEeHUs
yIBTPa3ByKa M MEPCIIEKTUBBI €r0 MCIIOJIb30BaHMS B
pa3IMYHBIX 00IACTAX HAYKU, TEXHUKH, B MEIUIIUHE.
N3noxeHune CyTH SKOJIOTHYECKHUX MPOOIIeM, CBSI3aHHBIX C
BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHHU3M YEJIOBEKA.

DnexmpomacHummbie
Konebanus

Habnronenue ocumiorpaMm rapMOHUYECKUX KoJieOaHUH
CHJIBI TOKa B LienH. M3Mepenue 3nekTpoeMKocTu
KOHJIeHcaTtopa. M3MepeHre HHAYKTHBHOCTb KaTyIIKH.
HccnenoBanue sSBICHUS IEKTPUYECKOTO PE30HAHCA B
nociezosarenabHol nenu. [IpoBenenne ananoruum Mexy
(GU3NUECKUMU BEJIMYMHAMH, XapaKTePU3YIOILIUMU
MEXaHUUYECKYIO U HJIEKTPOMAarHuTHYIO KoJieOaTelbHbIe
cucTeMbl. PacueT 3HaueHM CHIIBI TOKA U HANIPSDKEHUS Ha
2JIEMEHTaX LIENU NEPEMEHHOTO0 ToKa. MccrnenoBanue
npuHIUNa AeicTBus Tpanchopmatopa. McenenoBanue
IPUHLINIA JEUCTBHSI T€HEPATOpa NEPEMEHHOTO TOKA.
Hcnonb3oBanue MuTepHera uist moucka nHGOpMAaLUHU O
COBPEMEHHBIX CIIOco0ax mepeiauu AEKTPOIHEPTUH.
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9ﬂ€Kﬂ1p0MClZHMWlel€
B60JIHbl

OcymecTBiieHue paauonepeiayn U paguonpruemMa.
HccenenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIBI0 MOOMITBHOTO TeneoHa. Pa3BuTHe IEHHOCTHOTO
OTHOUICHUS K N3y4aeMbIM Ha ypoKkaxX GpU3UKHA 00BEKTaM U
OCBaMBaEeMbIM BHJIaM JesATeNbHOCTH. OObsCHEHUE
NPUHIMITHATIBHOTO PA3IHYKSI IPUPOJIBI YIPYTHX U
ANIEKTPOMArHUTHBIX BOJIH. M37I0)KEHUE CYTH IKOJIOTMYECKUX
npo0JieM, CBA3aHHBIX C JICKTPOMArHUTHBIMU KOJICOAHHUSIMHU H
BoJTHaMU. OOBbACHEHUE POJIU 3IEKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX MCCIICIOBaHUSIX BcereHHOM.

5. Ontuka

Ilpupooa ceema

[IprMeHeHne Ha IPAKTUKE 3aKOHOB OTPaKEHUS U
IpEeOMIIEHUS CBETa MpU pelieHnu 3a1a4. OnpeaeneHue
CIEKTPAJIbHBIX I'PAHUI] YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
rias3a. YMeHUe CTPOUTh U300paKeHHs MPEIMETOB, 1aBaeMble
auH3aMu. PacueTr paccTOsIHUS OT JIMH3BI 10 U300paskeHus
npeaMera. Pacder ontudeckoi cuiibl IMH3bL. M3Mepenue
doxycHOTO pacctosiHUS TUH3bI. VcnbiTanue Moieneit
MHKPOCKOIA U TEJIECKOIIA.

Boanoeuwie ceoticmea
ceema

Habmtonenue siBneHust UHTEpGEPEeHIINN AIEKTPOMATHUTHBIX
BoJIH. Habmronenue siBienus qudpakiuy 3JeKTpOMarHUTHBIX
BoJIH. Habmioienue sBiieHus noyisipu3anuu
3JIEKTPOMArHUTHBIX BOJIH. MI3MepeHue JyinHbI CBETOBOM
BOJIHBI IO pe3yJbTaTaM HaOIIOICHUS SABJICHHUSI
unrepepeHiuu. Habmonenue sBieHus Audpakiiuyi CBeTa.
HabmnroneHue siBneHus nNosispu3aluy U IUCIEPCUH CBETA.
[Touck pa3nuuuii ¥ cX0ACTBA MEXTY AU(PAKIIMOHHBIM U
JMCIIEPCUOHHBIM criekTpamu. [IpuBeneHue npuMepon
HOSIBJICHUSI B IPUPOJIE U MCIIOJIb30BAaHUS B TEXHUKE SIBIECHUI
UHTEephepeHINH, TU(PAKLINH, TOJIAPU3ALIN U TUCIIEPCUN
cseta. [lepeunciaenne MeTo10B MO3HAHMSI, KOTOPbIE
UCIIOJIb30BAHBI IPU U3YYEHHUHU YKA3aHHBIX SIBIECHUI

6. Ocnosubl cneuuaﬂbnoﬁ meopuu omHocumellbHocmu

Ocnosvl cneyuanvHoll
meopuu
OMHOCUMETbHOCTU

Obvscnenue snauumocmu onsima Matikenvcona-Mopau.
Dopmynuposanue nocmynamos. Oovscuenue 3¢hghekma
3ameonenus pemenu. Pacuem snepeuu noxos, umnynsca,
aHepeuu c60O00HOU Yacmuysl. Buipabomka naewikos
B0CNPUHUMAMb, AHATUSUPOBAMb, Nepepadbamvléamy U
npeovAsIAmb UHPOPMAYUIO 8 COOMBEEMCMBUU C
NOCMABNIeHHbIMU 3a0a4ami.

7. Inemenmuvl K6AHMOBOU (hu3uKu

Keanmosas onmuxa

Habnooams pomosnexmpuueckuii s¢pgpexm. Ob6vacusamo
3akonvl Cmonemoega u 0agnenue ceema Ha OCHOGe
K8aHmoswix npedcmasienuti. Pacuer MakcuManbHOU
KUHETHYECKOW SHEPTUU AIIEKTPOHOB IpHU
dorornekrpuueckoM s dekre. Onpenenenne padboOThI
BBIXO/JIa 3JIEKTPOHA O TpapuKy 3aBUCUMOCTHU
MaKCHUMaJIbHON KHHETUYECKOH 3HEPTUH (POTOAIEKTPOHOB OT
4acTOThI cBeTa. Vi3MepeHune paboThl BBIXOA JIEKTPOHA.
[epeuncnenne npubOPOB YCTAHOBKHU, B KOTOPBIX
npuMeHsiercs 6e3 HHepUHOHHOCTh (oTod(ddekTa.
OOBsicCHEHHE KOPITYCKYJISIPHO-BOJHOBOTO JTyaJli3Ma CBOMCTB
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¢ororoB. OOBsICHEHUE POJIM KBAHTOBOW ONTHKH B Pa3BUTHH
COBpEMEHHOM (PU3HKH.

Duzuxa amoma

Habnronenue nuHeiuaTeIx CieKTpoB. PacdeTr 4acToTsl U
JUIMHBI BOJIHBI UCITYCKAEMOI'O CBETA IIPU NIEPEXOIE aTOMA
BOJIOpPOJia U3 OJJHOT'O CTAI[MOHAPHOI'O COCTOSIHUS B IPYIO€.
Buviuucnenue onunvl 6onnwt oe bpotiins uacmuyul ¢
uzeecmuvim 3Haveruem umnynvcea. OObsCHEHUE
IPOUCXOXKACHUS JTUHEHUATOro CIIeKTpa aToMa BOJIOpoJaa U
pa3nuuus JUHEHUaThIX CIEKTPOB PA3IMYHBIX [a30B.
HccnenoBanue nuneivaroro crnekrpa. MecnenoBanue
NpUHIUIA PabOThI TIOMHHECIEHTHOH Jamiibl. Habnronenue n
00BsiCHEHUE NpUHIMNA JIelcTBUs a3epa. [IpuBenenue
IPUMEPOB HCIIOJIb30BaHMSI Jla3epa B COBPEMEHHOM HayKe U
texHuke. McnosbzoBanue MHTepHETA 1J1 MOKUCKA
nH(}OpPMaIIMU O MEPCIIEKTUBAX MPUMEHEHHUS J1a3epa.

Duzuka amomHoz20 s0pa

Habmtonenue Tpekos anbga-yacTul] B kamepe Bunbcona.
PerucrpupoBanue SACpHBIX H3ITYYEHHUI C TOMOIIBIO
cyerurka ['elirepa. Pacuer sHeprum CBsI3M aTOMHBIX SJIED.
Omnpezenenue 3apsiia © MacCOBOTO YUCIIA ATOMHOTO s11Ipa,
BO3HHUKAIOILIETO B pe3ysIbTaTe paJiiOaKTUBHOIO pacmaja.
Boruncnenue seprun, ocBoOOXKIaromencs npu
pannoakTUBHOM pacnazge. OnpenenaeHue NpoIyKTOB SAEpHON
peaknuu. Beraucienne sHEprun, 0CBOOOKIAFOIIEHCS TTPH
AJNEPHBIX peaknusax. [lonnManne npeuMyIecTs u
HEIO0CTaTKOB MCIOJIb30BaHNs ATOMHOW SHEPTUU U
MOHM3UPYIOIINX U3TYyYCHUH B IPOMBIIUICHHOCTH, METULIUHE.
W3noxeHne CyTu 9K0JIOTHYECKUX NTPO0IIEM, CBSI3aHHBIX C
OMOJIOTUYECKUM JEHCTBUEM PAIMOAKTUBHBIX U3JIyUCHHH.
ITpoBeneHue knaccupUKaLuU AIEMEHTAPHBIX YACTHULL IO UX
(GU3MUeCKUM XapaKTepUCTUKaM (Macce, 3apsily, BpEeMEHU
KHU3HU, CIIMHY U T. 11.). [loHMMaHue 1eHHoCcTe HayqyHOro
IIO3HAHUS MHpa He BOOOLIE [yl YeJI0BEYeCTBa B LIEJIOM, a JUIs
Ka)XJI0T0 00y4aroIlerocs JMYHO, LIEHHOCTEH OBaJeHUs
METOJIOM Hay4HOTO IO3HAHMS JUIsl JOCTHKEHUS yCIeXa B
J1r000M BHJIE IPAKTHUECKOM JeATeIbHOCTH.

2.4. XapaKkTepHCTHKA OCHOBHBIX BUIOB Y4eOHOM AesITeIbHOCTH 00y4aroIIuxcsi
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Copep:xxanne o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH 00y4aroIIuXCs
(Ha ypoBHe Y4eOHBIX el CTBHI)

Baxkneiiinme xumuieckue
TOHATUA

YMeHue 1aBath ONPEICICHNE U ONIEPUPOBATH CIICIYOLIIMMHU
XMMHUYECKUMHU MOHSATHUSMH: BEIIECTBO, XUMUYCCKUIN JIEMEHT, aToM,
MOJIEKY/Ia, OTHOCUTEIIbHBIC aTOMHAs U MOJICKYJISIpHAs] MacChl, HOH,
AJIJIOTPOIIHNA, U30TOIIbI, XUMHUYCCKAs CBA3b, DJICKTPOOTPULATCIIb HOCTD,
BaJICHTHOCTb, CTCIICHb OKWCJIICHHA, MOJIb, MOJIApHAsA Macca, MOHSIpHBIﬁ
00beM ra3000pa3HbIX BENIECTB, BEIECTBA MOJIEKYIISIPHO- TO U
HEMOJIEKYJISIPHOTO CTPOCHHMSI, PACTBOPBI, IEKTPOIUT U HEIEKTPOIIUT,
SIEKTPOIUTHYECKAS JUCCOLMALNS, OKUCIUTEIb U BOCCTAHOBUTEb,
OKHCJICHHE U BOCCTAHOBIICHHE, TEIUIOBON d(PPEKT peakny, CKOpOCTh
XMMHUYECKON peaKilny, KaTaln3, XUMHUECKOE PaBHO- BECHE, YITICPOIHbIH
ckener, GyHKIMOHAIbHAS IPyIa, U30MepHsl, TOMOJIOTH

OCHOBHEBIE 3aKOHBI XUMUNA

DopMyTHpPOBAHNE 3aKOHOB COXPAHEHHST MACCHI BEMECTB U MOCTOSHCTBA
COCTaBa BEIIECTB. YCTAHOBKA MPUIUHHO-CIICICTBEHHON CBS3H MEXKITY
coziep’)KaHMeM 3THUX 3aKOHOB M HallMCaHHUEM XUMHUYECKUX (HopMyIt
ypaBHEHUH. YCTaHOBKA 3BOIIOLIMOHHON CYIIIHOCTH MEHIEJIEEBCKON U
COBpEMEHHOH (hOpMYIHUPOBOK Ieproaudeckoro 3akona /1. 1.
MengeneeBa. O0bsicHeHHE (DU3NIECKOTO CMBICTIA CHMBOJTUKH
MIEPHOAMIECKON TaOMUITI XUMUYIecKuX 3ieMeHToB []. 1. Menpaeneesa
(HOMEpOB 3J1eMEHTa, MePHOoa, TPYIIIBI) H YCTAHOBKA TPUIHMHHO-
CIIEICTBEHHOM CBSI3M MEXIY CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMH
A3MEHEHUS CBOMCTB 3JIIEMEHTOB U O6paBOBaHHBIX MU BEUICCTB B
MEePHOIaxX U TPymmax. XapakTepHUCTHUKA SJIEMEHTOB MaJIbIX M OOJBITIIX
MepUOJIOB MO UX TNosiokeHuto B Ilepuoauyeckoit cucreme /1. 1.
MenpeneeBa

OCHOBHBIE TCOPUU XUMHNHN

YcraHOBKa 32aBUCHMOCTH CBOWCTB XMMUYECKHX BEIIECTB OT CTPOEHUS
aTOMOB 00pPa3yIOIINX UX XUMHYECKUX DIEMEHTOB. XapaKTepHUCTHKA
BOKHEUIINX TUIIOB XUMHUYECKUX CBSI3€M U OTHOCUTEIBLHOCTH 3TOU
tunonorun. OObSICHEHNE 3aBICHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS KPUCTALUTHIECKUX penreTok. GDopMynrpoBKa OCHOBHBIX
TTOJIOKEHUN TEOPUH DIIEKTPOIUTUIECKON TUCCOIUAIINHN U XapaKTePUCTHKA
B CBETE ITOM TEOPUH CBOWCTB OCHOBHBIX KIACCOB HEOPTAaHHMUECKUX
coenuHeHul. POpMYITHPOBKA OCHOBHBIX IOJIOKEHUUN Teoprun
XUMHYECKOTO CTPOCHUS OPTAaHIYECKUX COSMMHEHNH U XapaKTEPUCTHKA B
CBETE 3TON TEOPUM CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCMHEHU N

Baxknelimnme BemecTsa
MaTepHabl

. XapaKTepHUCTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, TOMYyYEHUS U
npuMeHeHus BakHeimmx metamio (IA u II A rpymm, amoMuHus,
JKeJe3a, a B €CTeCTBEHHO-HAYIHOM Mo uiie U HEKOTOPHIX d-3I1eMEeHTOB)
U UX COeAUHEHMI. XapaKTepUCTHKA COCTaBa, CTPOCHMUSI, CBOUCTB,
TIONTy4YeHs ¥ TpuMeHeHus BakHemux HemeramwioB (VIII A, VIIA, VIA
TpyTII, a TaKXke a3ora u Gocdopa, yrmepoaa u KpeMHIUs, BOIOPOIA) U UX
COEIMHEHUN. XapaKTEepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOIYYECHHS U
NPYMEHEHHsI BaKHEHILINX KIACCOB yITIEBOJOPOAOB (AIKAHOB,
LUKJIOAJIKAaHOB, aJIKEHOB, AJIKMHOB, apEHOB) U MX HanOoJee 3HauuMbIX B
HapOJHOXO35IICTBEHHOM IUIaHE MpeAcTaBuTeIed. AHaJIOrn4Has
XapaKTEePUCTHKA BAXKHEHIINX MPeICTaBUTENEH JPYTUX KJIACCOB
OpPraHMYECKHX COEIMHEHUI: METaHoMa U 3TAHOJIa, CIIOKHBIX 3(UPOB,
KHUPOB, MBUI, aJIbACTUIOB ((popManbaeruIoB U aleraabaerua), KeToHOB
(aueTona), KapOOHOBBIX KUCIIOT (YKCYCHOM KHMCIIOTHI, AJIs1 €CTECTBEHHO-
HayYHOro MpoQuiIs MpeACcTaBUTENeH APYTUX KIIACCOB KUCIIOT),
MOHOCaxapHI0B (TJIFOKO3bI), IUCaXapuaoB (Caxapo3bl), HOIUCaXapyuI0B
(KpaxmMaja U LeJUIIONI03bl), aHUIIMHA, AMUHOKHCIIOT, OEJIKOB,
HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH, Kay4yKOB, MJIACTMACC
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XHUMHUYECKHUH A3BIK U CUMBOJIHMKA

Hcnons3zoBanue B yueObHON U MpoecCHOHATBHOMN NeITeNbHOCTH
XUMHYECKUX TEPMUHOB M CUMBONUKHU. Ha3zBaHNe N3yuyeHHBIX BELIECTB 110
TPUBUAIBHON UM MEXKTYHAPOIHON HOMEHKIJIATYpe U OTpakeHHE cocTaBa
9THX COSAMHEHUH C MOMOILI0 XUMHUECKHX GopMyn. OTpaxkeHue
XUMHYECKUX MPOLIECCOB C MOMOIIBI0 YPaBHEHUN XMMUYECKUX PEaKIM

XUMHUYECKHUE PEAKLINHT

OObsicHEeHHE CYIIHOCTH XUMHUECKHX TporieccoB. Knaccudukammst
XUMHUYECKUX PEAKIHU 0 pa3IMYHbIM MPU3HAKAM: YHCITY U COCTaBY
MIPOIYKTOB U PEarcHTOB, TEIIOBOMY (P (EKTY, HallpaBlIeHUIO, (ase,
HAJIMYUIO KaTajn3aTtopa, i3MEHEHHUIO CTEIeHEH OKMCIICHUS DIEMEHTOB,
00pa3yolMX BellecTBa. YCTAHOBKA MPU3HAKOB OOIIETO M Pa3IM4YHOIO B
THIIOJIOTUH PEAKLMH JUJIs1 HEOPTaHUYECKOW U OpraHUYECKOM XUMUMU.
Kiaccuduimkarys BEIecTB U MPOIECCOB C TOYKU 3PSHUS OKUCIICHUS -
BoccTaHoBieHUs. CocTaBleHUE YpaBHEHHI PEAKIUI C ITOMOIIBIO METO/Ia
anekTpoHHOro Oananca. OObsICHEHHE 3aBUCIMOCTH CKOPOCTH
XUMHUYECKON PEaKIUH U TIOIOKEHHSI XUMHYECKOTO PAaBHOBECHSI OT
pa3iIHYHBIX (HaKTOPOB

XUMUYECKUI SKCTIEPUMEHT

Brimonnenne XuMu4eCcKoro OKCIICPUMECHTA B IIOJTHOM COOTBETCTBUU C
npaBuiaMu Oe3onacHoctu. Habmonenue, pukcamnus 1 onMcaHue
PE3yJIBTAaTOB MTPOBEICHHOIO SKCIIEPUMEHTA

Xumuueckast ”HPOpMaIHs

[IpoBeneHne caMoCTOATENLHOTO MOMCKA XUMUYECKON HH(POPMAITHH C
UCIIONIb30BAHUEM PA3ITUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MuTepHera). Mcnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTHUH I 00paOOTKH U Tepeiadn XUMHUIECKOH
WHGOPMAIIHU ¥ ee MTPEACTABICHHsI B Pa3IMYHBIX hopmax

Pacuers! 110 XUMHYECKUM
dhopMynaM 1 ypaBHEHHUSIM

YcTaHOBKA 3aBUCUMOCTH MEXAY KaUECTBEHHONW U KOJIMYECTBEHHOU
CTOPOHAaMHU XUMHYECKHUX 00bEKTOB U IPOLEeCCOB. Perienue pacueTHbIX
3a]1a4 10 XMMUYEeCKUM GopMyliaM U ypaBHEHUSIM

[IpodmipHOE N
npodeccruoHaNTbHO 3HAYNMOE
cozepkaHue

OOBbsICHEHHE XUMUYECKUX SBJICHUM, TPOUCXOAAIINX B IPUPOJIE, OBITY U
Ha npou3BojicTBe. OnperneneHne BOSMOKHOCTENH MPOTEKAHM ST XUMUIESCKUX
NpEeBpalicHU B pa3IMUHbIX ycIoBUsIX. COOMIOEHNE TPaBHI
9KOJIOTUYECKU TPAMOTHOTO MTOBEJICHUS B OKpYyKaroliei cpene. OneHka
BIIMSIHUSL XAMAYECKOTO 3arps3HEHHS OKPYXKAFOIIEeH Cpeibl HA OpTraHu3M
YeJoBeKa M JPYTHe )KUBbie opranu3Mbl. COoOIONEeHHE TIPaBHIT
0e30MmacHOro OOpaIeHUs C TOPIOYUMHU M TOKCHYHBIMH BEIIIECTBAMH,
nabopatopHbIM 00opyaoBaHueM. [1oAroToBka pacTBOPOB 3aIaHHOM
KOHIIEHTpAIINHU B OBITY M Ha MPOM3BOACTBE. KpuTHieckas oreHka
JIOCTOBEPHOCTH XUMHUYECKOW WH(POPMAIMH, IIOCTYAIONIeH U3 pa3HBIX
HCTOYHHKOB

Baxkneinme xuMu4IecKue
TOHATHUS

YMeHue 1aBath ONpene/ieHne U ONepUPOBATH CIIENYIOIIMMHI
XMMHYECKUMH MTOHATHSMHU: BEIIECTBO, XUMHUYECKUHN JIEMEHT, aToM,
MOJIEKYJa, OTHOCUTEIIBHBIE aTOMHASI M MOJICKYJISIPHAsl MAacCChI, HOH,
QJUTOTPOIIHNSI, U30TOIIBI, XUMHYECKasl CBS3b, HEKTPOOTPHIATENh HOCTh,
BAJICHTHOCTB, CTEIICHb OKUCIICHHUS, MOJIb, MOJISIPHASI Macca, MOJISPHBIN
00beM Ta3000pa3HbIX BEMIECTB, BEMECTBA MOJIIEKYISIPHO- TO U
HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPBI, DJIEKTPOIUT U HEAJICKTPOJIHT,
ANEKTPOTUTHYECKAs! UCCONUAIIHS, OKHCIUTENh U BOCCTAHOBHTEIb,
OKHMCIICHUE U BOCCTAHOBIICHUE, TEIUIOBOH A(P(PEKT peakiu, CKOPOCTh
XMMHUYECKON PeaKIny, KaTaln3, XUMHUUECKOE PaBHO- BECHE, YIIIEPOIHBIH
ckeneT, QyHKIMOHaIbHAs TPYIIIA, H30MEpPHsl, TOMOJIOTH

OCHOBHBIE 3aKOHBI XUMHUH

DopMynrpoBaHKE 3aKOHOB COXPaHEHUS MACChI BEIIECTB U TTOCTOSTHCTBA
COCTaBa BEIIECTB. YCTAHOBKA IIPUIMHHO-CIIE/ICTBEHHON CBSI3U MEXTY
cojiepKaHMeM ATHX 3aKOHOB M HAIIMCAHUEM XUMHUYECKHX (OPMYIT U
ypaBHEHUH. YCTaHOBKA HBOJIOLIMOHHOM CYIIHOCTH MEHJEIEEBCKON U
COBPEMEHHOM (POPMYIHPOBOK IeproanyecKoro 3akona J[. U.
MenneneeBa. O0bsicHeHHE GU3NYECKOTO CMBICTIa CHMBOITUKA
TIePUOIUIECKON TaOmuIbl xumudeckux nemeHToB Jl. M. Menneneepa
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(HOMEpOB 2JIeMeHTa, TIepHo/a, TPYIIbl) U YCTAaHOBKA MPUYMHHO-
CJIEZICTBEHHOW CBSA3M MEXKJly CTPOCHHEM aToMa M 3aKOHOMEPHOCTIMHU
M3MEHEHHsI CBOWCTB JIEMEHTOB U 00pa30BaHHBIX UMH BEIECTB B
neproiax U Ipynmax. XapakTepuCTHKa SJIEMEHTOB MaJIbIX U OOIbIINX
IIEPUOMOB I10 UX NoNokeHuto B Ilepuonuueckon cucreme /1. H.
Menneneepa

OcCHOBHbIE TEOPUH XUMHUHU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEILECTB OT CTPOEHUS
aTOMOB 00pa3yrOIINX UX XUMHYECKUX DJIEMEHTOB. XapaKTepHCTUKA
BKHEUIINX TUIIOB XUMHUYECKHUX CBSA3EH U OTHOCUTEIBHOCTH 3TOU
tunonorun. OObsICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUSI KPUCTALINYECKUX pelIeTOK. POpMyIMpOBKa OCHOBHBIX
IIOJIO’KEHU M TEOPUH JIEKTPOIUTHYECKON JUCCOLUALUM U XapaKTEPUCTHKA
B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coennHeHni. POpMYIIMPOBKA OCHOBHBIX ITOJIOXKEHUN TEOPUU
XUMHYECKOIO CTPOCHHUSI OPraHUUYECKUX COEIMHEHUN U XapaKTEPUCTHUKA B
CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN

Baxkneinme BemecTsa u
Marepualibl

. XapaKTepHCTHUKa COCTaBa, CTPOEHUS, CBOWCTB, TIONyUYEHUS U
npuMeHeHus BakHermux Metamio (IA u II A rpymnm, amoMuHus,
Kenesa, a B eCTECTBEHHO-HAYYHOM NIPOQHIIe U HEKOTOPBIX d-3JIEeMEHTOB)
U UX COEIMHEHUH. XapaKTeprUCTHUKa COCTaBa, CTPOEHMUS], CBOUCTB,
MoTy4YeHus 1 mpuMeHeHnst BaxHenmmx HemerauioB (VIII A, VIIA, VIA
CpyIII, a TaKke a3ora U Gocdopa, yriepoaa u KpeMHHUsI, BOAOPOIA) U MX
coequHEeHnN. XapaKTeprUCTHKa COCTaBa, CTPOCHUS, CBOMCTB, OIYYEHUS U
MPUMEHEHHS BAXKHEUIITNX KJIACCOB YIIIEBOJOPOAOB (JIKAHOB,
LIUKJIOAJIKAaHOB, aJIKEHOB, aJIKMHOB, apEHOB) U UX HanOoJee 3HauuMbIX B
HapOIHOXO3MCTBEHHOM IIJIaHE MpeAcTaBuTeNned. AHaJIOrnyHas
XapaKTEpUCTHKA Ba)KHEHIINX MPEICTaBUTENEH IPYTUX KJIaCCOB
OpPraHMYECKUX COEIMHEHUI: METaHOa U 3TAHOJIA, CIIOXKHBIX 3()UPOB, U
T.J0

XUMHYECKUH SI3BIK U CHMBOJIHKA

Hcnonp3oBanue B yueOHOM 1 MPOGeCCHOHATBHON AeATEIbHOCTH
XUMHYECKAX TEPMHUHOB M CHMBONTUKY. Ha3BaHme n3ydeHHBIX BEUIECTB 110
TPUBUAIBHON UJIF MEXKTyHAPOIHON HOMEHKIIATYpe U OTpakeHHE COCTaBa
STUX COEAMHEHUH C MOMOIIBI0 XUMUIECKUX Gopmyr. OTpakeHne
XUMHYECKHX IPOIIECCOB C MMOMOIIBI0 YPABHEHUH XUMHUYECKHX PEeaKIIHi

XUMHUYECKHUE PEAKIINU

OO0BsicHEeHHE CYIIIHOCTH XUMUYeCcKHX IporeccoB. Knaccndurkamms
XMUMHUYECKUX PEaKIMH M0 pa3IndHbIM IPU3HAKAM: YUCITY U COCTaBy
MIPOAYKTOB U PEAreHTOB, TEINIOBOMY 3((heKTy, HarmpaBiIeHuIo, ¢ase,
HAJIMYMIO KaTaJIM3aTopa, N3MEHEHUIO CTEIEHEN OKUCIIEHUS JJIEMEHTOB,
00pa3yroLMX BellecTBa. YCTaHOBKA IPHU3HAKOB OOLIEr0 U Pa3In4yHOIO B
THUIIOJIOTUH PEAKLMH JJ1s1 HEOPTaHUYECKOW U OpraHUYECKOM XUMUHU.
Krnaccuumnmkarus BemecTB 1 MPOLECCOB ¢ TOUKH 3PEHHSI OKHCIICHUS-
BoccTaHOBIEeHHs. COCTABIEHUE YPAaBHEHHUM peaKLUid ¢ MOMOLIbI0 METOAA
aneKkTpoHHOro O6anaHca. OObsICHEHHE 3aBHCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUH 1 TOM0KEHUSI XUMUYECKOTO PAaBHOBECHSI OT
pa3nuyHbIX (aKTOPOB

XUMHUYECKHM KCTIEPUMEHT

Brimonaenne XuMHIECKOTO IKCIICPUMCHTA B ITIOJIHOM COOTBCTCTBUU C
npaBUIaMu 0e30MacHOCTH. HaGJ'IIO,Z[GHI/Ie, (1)I/IKCB,LII/I$I 1 OITKMCaHUueC
PE3YJILTATOB MMPOBCACHHOI'O SKCIICPUMCHTA

Xumuueckast ”HpOpMaLHs

[IpoBeneHne caMOCTOATENFHOTO MTOMCKA XUMHUYECKON MH(POPMALIIH C
UCIIONIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3aHUM,
KOMITBIOTEpHBIX 0a3 IaHHBIX, pecypcoB UHTepHeTa). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOIOTHH U1 00pabOTKU U Mepenadyn XuMHUUECKOH
nHGOPMALMU U €€ MIPEACTABIECHHsI B Pa3IMUHBIX Gopmax

Pacuersl mo xuMuuecKum
(dhopmynaM 1 ypaBHEHHUSIM

VcraHoBKa 3aBHCUMOCTH MCKOY KaueCTBCHHON M KOJIMYECTBCHHOMN
CTOPOHaAMHU XUMHUYCCKUX 00BEKTOB U IMpoOHCCCOB. Pemenue PACYCTHBIX
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3a/a4 0 XUMUYECKUM GOopMyliaM B YpaBHEHUSIM

[IpodunsHOE 1 OObsicHeHHEe XUMUYECKUX SIBICHH, IPOUCXOASIINX B IPUPOAE, OBITY U
npo(hecCuOHAIBHO 3HAYUMOE Ha npousBozcTBe. OnpeneneHne BOSMOKHOCTEN MPOTEKaHUS XUMHUECKHUX
cozepKaHue IpeBpalIeHU B pa3IMuHbIX yciaoBUsX.. CoOmoaeHue mpaBul

0e3omacHOro 0OpaIeHus C TOPIOYNMHI U TOKCUYHBIMH BEILIECTBAMH,
nabopaTopHbIM 00opyaoBaHueM. [1oAroToBka pacTBOPOB 3aJaHHOM
KOHIICHTPALlMK B OBITY M Ha Ipou3BoACTBe. KpuTnuueckas oreHka
JOCTOBEPHOCTH XUMHUYECKOH WH(POPMAIMH, IIOCTYMAOLIeH U3 pa3HBIX

HMCTOYHUKOB

YMeHHe naBath onpeseneHue U OnepupoBaTh CIeAyOMUMU
Bakneiiie xumuieckue XUMUAYECKUMHU TTOHSATUSMHU: BEIIECTBO, XUMUUCCKUM 3JIEMEHT, aTOM,
TIOHSITUS MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJISIpHAsI MAcChl, HOH,

AJJIOTPOITHSI, H30TOITBI, XHMUYECKas CBS3b, DIIEKTPOOTPHIIATEINBHOCTS,
BAJICHTHOCTH, CTEIEHb OKUCIICHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIH
00BbeM raz000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYIISIPHO- TO U
HEMOJIEKYIISIPHOTO CTPOEHHS, PACTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIHT,
JNMEKTPOTUTHYECKAs! UCCOLNALINS, OKHCIUTENb U BOCCTAHOBUTEIb,
OKHCJICHUE U BOCCTAHOBJICHHUE, TEIIOBOH AP (PEKT peakinu, CKOpOCTh
XUMHUYECKON PEaKIUH, KaTajan3, XAMUYECKOE PaBHO- BECUE, YIIIEPOHBIN
ckener, GyHKIIMOHAIbHAS IPYIa, U30MEPHsl, TOMOJIOTH

3. YCJIOBUS PEAJIM3ALIUU TPOT'PAMMBI JUCHUTIIJINHBI

3.1. Tpe6oBaHHMsI K MUMHUMAJILHOMY MaTepUAJbHO-TEXHUYECKOMY O0ecredeHHI0
Peanuzarust mporpamMmbl TUCHUTUIMHBI TpeOyeT HATW4Yus yueOHOTO KaOnHeTa
«huzukay

MarepuajibHOEe M TeXHHYECKOe o0ecnevyeHne yueOHOro kaduHera:
HutepaktuBHas cuctema Smart board,;

JlokymeHT kamepa AVervision;

I'pOMKOTrOBOPHUTEIIN K MHTEPAKTUBHOU Aocke Smart board;

Kommsrotep Core-Core is 2100 (cuct. 610K, MOHHTOD, KITABHATYPa, MBIIIIb);
Cron npernogaBatessi S)proHOMHYHBIN ¢ TYMOOi;

[lxad a1 TOKYMEHTOB 3aKPBITHIN;

[Ixad Merammueckuit a1 Oymar;

CroJbl y4YeHUYECKUE;

Crynbs yueHU4YeCKHE HOBBIE;

0. AuTpecostb K mKady s JOKYMEHTOB;

1. llIxa¢ yrioBoii;

12. Ctyn UCO;

13. Tym0a noJ miakarsl;

14, TlIxad mMeTamIu4yecKuii;

15. locka ayauropHas.

RBPRoOoo~NO kWD E

OobopynoBanue yueOHOro kabnHeTa:

1.AMniepMeTp AEMOHCTPALMOHHBIN IUPPOBOH (C TaTbBaHOMETPOM);

2.bnok nuTaHus BBICOKOBOJIbTHBIN;

3.Bonbr™metp nudposoit nemoncTpanuonssiii BJIC-1C;

4.Beimpsmurens BY;

5. I'enepaTop 3ByKOBOM 4aCTOTBI;

6. 'enepaTOp HU3KOYACTOTHBIN;

7.JleMOHCTpallMOHHBIN HAOOP AJIs U3YUEeHUsI TOKA B BaKyyMe (IHOA-TPHOJ] YUUTENs);
8. McTouHMK nuTaHus NepeMeHHoro HanpspbkeHus 10 A;

9.McTO4YHMK NUTaHUS AEMOHCTPAaLMOHHBIN;
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10.McTouHUK NUTaHUS U1l IPAKTUKYMa;

11.KoMmiekT neMoHCTpanoHHoro y4debHoro obGopymoBanust KO «Onekrpoaunamuka +
OnTukay;

12. KoMIUIeKT AEMOHCTPAaMOHHOTO yuebHoro obopynoBanus KO «nekrpomMarHeTuzmy;
13.  Kommiekr  nmeMoHCTpanmmoHHOTO  y4deOHOro  obGopymoBanus KJIO  «CgoiicTBa
AJIEKTPOMATrHUTHBIX BOJIHY;

14. KoMmiekT 1a00paTopHOTro yueOHOTO 000pyI0BaHUsl «DIEKTPOMOHTaXHBINH ¢cTo1 DMC1-Cy;
15. Kommiiekt nemonctparmonnsii K[ «BoaHoBas ontukay;

16. Kommuiexr nadoparoproro obopynoanus: KJIO «MexaHukay;

17. Kommuekt yueOHO — sabopaTopHOro oOOpyIOBaHUS «DJIEKTPOTEXHUKA U OCHOBBI
ANEKTPOHUKNY;

18. Konnencarop pa3aBIKHON JEMOHCTPAIIMOHHBIH;

19. MamnHa BoJiHOBas (JieMOHCTpanoHHas Mojiens) MB - JIM;

20. MamrHa MarHUTOdJIeKTpruYecKas (reHeparop pydanoit) MM — 3;

21. MamuHa snekTpuueckas oopatumas (IBUTaTENb - TEHEPaTop);

22. MamuHa 3nekTpoopHasi;

23. Mojenpb cyeTunKa JIeKTPUIECKO SHEPTUH;

24. Habop 1eMOHCTpaIIMOHHBIN «DNEeKTpUYecTBO 1»;

25. Habop 1eMOHCTpaIlMOHHBIN «DIEKTPpUYECTBO 4»;

26. Habop nemoHcTpaioHHbIi «I eomeTpudeckasi ONTUKay;

277. Habop 1eMOHCTpaIIMOHHBIN « DIEKTPUUYECTBO 2»;

28. Habop neMoHCTpaIMOHHBIH « DIEKTPHYECTBO 3%,

29. Habop nemoHcTpanoHHbIi «TennoBbie BICHUSD;

30. HaGop criekTpanbHBIX TPYOOK ¢ HCTOYHUKOM MUTAHUS;

31. [Ipubop a1 HaOMIOACHUS TMHEHYATHIX CIICKTPOB;

32. TepMoMeTp 3JIEKTPOHHBIN AeMOHCTpaMOHHbIN TO/1;

33. TepmomeTp sekTpoHHBIN TI;

34. TunoBoit KoMIUIEKT JtaboparopHoro odopyaosarus TKIIO «OnTukay;

35. Tpancdopmarop yHUBEpCATBHBIN (JIEMOHCTPAIIMOHHBIN );

36. lllut snexTpocHAOKEHNUS,

37. DAeKTpoMOTOp C mpucoeAnHUTEIbHOM Manensio ETM 7114;

38. KoOMIUJIEKT THCTPYMEHTOB KJIACCHBIX;

39. [lepexitouaTenb OTHOMOIOCHBINA TeMoHCTparmonHbii [1/] — 1;

40. ITepexmrouarensb ABYXITOIOCHBIN JeMOHCTpannoHHbIi [1]] — 2;

41. ITpoBOJ MOHTAXHBIN;

42. Pozetka snekrpuueckas 42 B;

43. CTOJIMK IO IbEMHBIN;

44. AmriepMeTp — BOJIBTMETP AE€MOHCTPAIMOHHBIN CTPEIOYHbIN;

45. bapoMeTp — aHEpOUI;

46. Benepko Apxumena (mpuOop Ui IEMOHCTpAIMK 3aKOHa ApXUMe/a);

47. I'mrpometp BUT — 2;

48. I'py3 HaOOpHBIH;

49. JleMOHCTpalIMOHHBIN TPUOOP IO UHEPIINU;

50. Jo3umerp;

51. XKeno6 I'anunes;

52. 3epkaJio IIOCKOE € MOJCTaBKON U KPAaHOM;

53. McTOYHHK CBETA C JIMHENYATHIM CIIEKTPOM;

54. Karymika apoccenbHas (I€eMOHCTPALIMOHHAS );

55. Katymika — MOTOK;

56. KoMIuIeKT 11 U3y4eHus MOTyPOBOJHUKOB (MUKPOCXEMBI);

57. KoMIuIeKT AJis U3y4eHus MOJIYyIPOBOJIHUKOB (IMObI);

58. KoMIuIeKT i JEMOHCTPALMK [TPEBPALLEHHS CBETOBOM SHEPTUHU B DIIEKTPUUYECKYIO;
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59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83

88

95

KoMIIEeKT TenexeK JEerKonoABKHBIX;

Kommiext oTorpaduii TpexoB yacTui;

JlaboparopHsrit HA00p «DIEKTPOMArHUT pa30OPHBIH C JeTATIIMI,;
MarasuH pe3ucTopoB Ha IaHENH;

MaHoMmeTp 1eMOHCTPalMOHHBIN;

MaHOMETp KHUAKOCTHIO IEMOHCTPALMOHHBIN;

MeTtp neMOHCTpauMOHHBIN;

MeTpoHOM MHOTO(YHKIIMOHAIbHBIN 3JIEKTPOHHBII;

Mojienb 1BUTraTeNss BHYyTPEHHETO CTOPAHUS;

Mojens yist AeMOHCTpaIMy B 00beMe JTMHUNA MAarHUTHOTO TIOJIS;
Moienb MOJEKYISIPHOTO CTPOEHUSI MarHuTa;

Mojienb 371eKTpOMarHuTHOTO peie (JEMOHCTPAlMOHHBIN);
Mopens anekTpoaBUraresst pa3dopHas J1adopaTopHasi;

Habop 1st neMoHCTpanuu 371eKTpUYECKUX MOJIEH;

Habop 11 rccnenoBaHus U30IPOLECCOB B ra3ax «ra30Bble 3aKOHBD) 00beIMHEHHBIH;
Ha6op nudpakiinOHHBIX PEHIETOK (IEMOHCTPAIIMOHHBIN );
Habop no nepenauu 35eKTpo3HEPTuy;

Habop no snexTponau3y 1eMOHCTPaMOHHBII;

Ha6op cBetopunbTpos;

Habop ten paBHOI Macchl (1€MOHCTPALIMOHHBIN);

OruseBo BO3IyIIHOE;

ITaymouka n3 crekina;

ITanouxn u3 >00HHUTA;

[TnacTuHa OUMeTAIITHYECKast CO CTPEIKOM;

. [Ipubop m1st neMoHcTpaIu aTMOC(PEPHOTO TaBIICHNUS,
84.
85.
86.
87.

[Tpubop s nemoucTparwu 1uddy3uu;

[Tpubop s teMoHCTpaIMK JIMHEWHOTO PACIIMPEHUS TEIT;
[Tpubop 1 nEMOHCTpaIMK TOBEPXHOCTHOTO HATSXKEHUS;
[Tpubop s teMoHCTpaIK CHIIbI AmTiepa;

. [Ipubop 1t AEeMOHCTpAIIMU MEXaHUYECKHX KOJICOaHMH;
89.
90.
91.
92.
93,
94,

[Tpubop /u1a IEMOHCTpAIMK 3aBUCUMOCTH COMPOTUBIICHHS METaJlJIa OT TEMIIEPaTypPhl;
[Tpubop /u1a nEeMOHCTpalK YCKOPEHHS! CBOOOIHOTO Ma/ICHUs;

[Tpubop mig uzyueHust BUIOB nedhopMalum;

[Tpubop /u1g n3ydeHus ra30BbIX 3aKOHOB (C MAHOMETPOM);

[Tpubop /u1g n3MepeHus AIMHBI CBETOBON BOJIHBI ¢ HAOOPOM JU(PPAKIIMOHHBIX PEUIETOK;
[Tpubop g nemoHcTpanuu npasuio Jlenna;

[Tpubop st IEeMOHCTpAIMM 3aBUCHMOCTH COTPOTHBIICHUS IMPOBOJAHHKA OT €ro JUIMHBI,

CCUCHUA,

96.
97.
98.
99.

Peocrar;

Peocrar nos3yHKoBBbI;

Peruar — nuHelka 1€eMOHCTpalMOHHAS;
CexyHznomep OJHOKHOIIOYHBI;

100. Cocynsl coobmarorimecs;

101. CriekTpockon ABYXTpYOHBI;

102. Cnnpans — pe3ucrop;

103. CTpenku MarHUTHbBIE Ha ILITAaTUBBI,

104. CynraHbl 271€KTPOCTaTHYECKHUE;

105. Tenmypuit (Mmoaens Conuue — 3emiis - JIyHa);
106. TepMoMeTp AEMOHCTPALIMOHHBIH;

107. llmnuHap CBUHIIOBBIN CO CTPYroM;

108. [lTaTuB yHUBEpCANbHBIN (PU3HUECKUIA;

109. IlITaTuBbI U30JIUPYIOIIKE;
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110. Kommac.

3.2. UudopmanuonHoe odecneyeHne 00yueHus

Ilepeuens pexoMeHIyeMbIX Y4eOHbIX H3AaHUil, VHTepHeT-pecypcoB, AOMOJIHUTEIbHOM
JINTEPaTypsbl

st cryneHToB

Jmumpuesa B.D. Quzuka 015 npogheccuti u cneyuaibHocmel mexHU4ecKo2o

npo@us: yueOHuK 0 CMmyo0eHmos npophecCuoHaIbHbIX 00PA308aAMENbHBIX

opeanuzayuti, oceausaroujux npogeccuu u cneyuanvnocmu CI10. — M., 2017
JImumpuesa B.D. Quzuka 015 npogheccuti u cneyuaibHocmel mexHU4ecKo2o

npoguns. Coopruk 3a0au: yued. nocodoue 0 CmyoeHmos npopheccuoHaIbHbIX
006paA306amMeNbHBIX OP2AHUZAYUL, 0CBAUBAIOWUX NPOPecCUU U CReYUATbHOCIU

CliO. - M., 2017

JImumpuesa B.®D. Quzuka 05 npogeccuti u cneyuanrbHocmel mexHuyecko2o

npoghuns. Konmpononvie mamepuanvl. yued. nocooue 0iisi CMmyOeHmos
npogeccuoHanbHblX 06paA308aMeNbHBIX OPSAHUZAYUL, 0CBAUBATOWUX NPOdeccuu U
cneyuanvrnocmu CI1O. — M., 2016

JImumpuesa B.D. Quzuka 015 npogheccuti u cneyuanbHocmel mexHU4ecKo2o

npoghuns. Jlabopamopmwiii npakmuxkym: yued. nocooue 0jisi CmyO0eHmos
npogeccuoHanbHbIX 06pA308aMENbHBIX OPSAHU3AYUL, 0CBAUBAIOWUX NPOdeccuu U
cneyuanvnocmu CI1O. — M., 2017

Tpogdumosa T.U., Dupcos A.B. Duzuka o1 npogheccui u cneyuaibHocmeti
MeXHUYeCcKo20 U ecmecmeeHHo-Hayuno2o npoguaeti. Coopruk 3adau: yueob. I[locobue ons
CMy0enmo8 npogeccuoHaAIbHLIX 00PA308AMENLHBIX OPSAHU3AYUL, 0CBAUBATOWUX NpOdeccuu U
cneyuanvnocmu CIIO. — M., 2017

Tpoghumosa T.U., Dupcos A.B. Duzuka o1 npogheccuii u cneyuaibHocmeti
MeXHUYeCK020 U eCmecmeeHHO-HayYH020 npogunetl. Pewenus 3aoau: yueo. Ilocobue ons
CMy0enmo8 npogecCcuoHaAIbHbIX 00PA308AMENbHBIX OP2AHU3AYUL, OCBAUBATOWUX NpOeccuu U
cneyuanvHocmu CIIO. — M., 2016

Qupcoe A.B. Dusuxa ona npogheccuii u cneyuaibHoCmel MexHu4ecKko2o u
eCmecmeeHHO-HAYYH020 Npouiell. Yy4eOHUK 0151 CMYOeHmMOo8 NPOGheCcCUOHATbHbIX
00paz06amenbHbIX OP2aHU3aAYULL, 0CBAUBAIOUUX NPOGhecCUuU U CReYUaIbHOCIU

CIIO/moo peo. T.U. Tpogumosoii. — M., 2017

Jus npenonasareJieit

OcCHOBHBIE HICTOYHUKHU:

®denep. 3axoH oT 29.12. 2012 Ne 273-D3 (B pen. Denepanbubix 3akoHOB OT 07.05.2013 Ne 99-
@3, oT 07.06.2013 Ne 120-®3, 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 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-
@3, o1 27.05.2014 No 135-D3, o1 04.06.2014 No 148-D3, ¢ u3M., BHeceHHbIMU DeiepanbHbIM
3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. Ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

JImumpuesa B. @., Bacunves JI. H. dusuka i npodeccuii u crenuaabHOCTeH TEXHUIECKOTO
npoduIIst: METOAMUYECKHE PEKOMEHAAlluU: METOoI. mocobue. — M., 2014.

Jlono/iHuTeIbHbIEe HCTOYHUKM:
1. Tenpenmreitn JI.O., bymaroBa A.A., Kopuunees N.H. ®usuka: ywueO.mams 11 k.-
M.,2017.
2. O. U. I'pomueBa. CoopHuk 3amau no ¢usuke mist 10-11 k.- M.,2015.
3. Kacesno B.A. ®uzuka:yueb. ans 11 k1. —M.,2017r.
4. Tuxomupona C.A., SBopckuii b.M. ®usnka: yueOnuk st 11 k1 — M., 2016.
5. SBopckuii b.M., ITunckuii A.A. OcHoBBI puzuku: yueOHuk. B 2 Tomax. — M.,2017.

66


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

HNHTepHeT- pecypcsl

www. fcior. edu. ru (@enepanbHbIi EHTP HHPOPMAITHOHHO-00PA30BATEIBLHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CIoBapu ¥ SHIUKIOTICIHHN).

www. booksgid. com (Books Gid. DnektponHast 6ubGnuoTeKa).

www. globalteka. ru (I'mo6anreka. I'mobanbHast GMOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (ExuHoe 0KHO 0cTyIa K 00pa30BaTe/IbHBIM pecypcam).

www. st-books. ru (JIyumas yueOHast muTeparypa).

www. school. edu. ru (Poccuiickuii 00pazoBaTenbHbIN MOpTal. JJOCTYITHOCTD, Ka4eCTBO,

3P PEKTUBHOCTB).

www. ru/book (DnexTpoHHass OMOIHOTEYHASI CHCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3zoBarenbhbie pecypcsl MHTepHEeTa — DH3uKa).

www. school-collection. edu. ru (Exunas kosekims nudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september. ru (yueOHO-MeTOoAMUECKast TazeTa «DU3HKaAR).

www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o GU3UKE).

www. nuclphys. sinp. msu. ru (Snepuas pusuka B Uatepuere).

www. college. ru/fizika (IToarotoska k EI'D).

www. kvant. mccme. ru (Hay4HO-TIONYJISIpHBIN (DPHU3HKO-MaTeMaTudeckuil )xypHai «KBaHT»).
Www. yos. ru/natural-sciences/html (ecTecTBEHHO-HAYUIHBIHN KypHAI s MOJIoAekHu «I1yTh B

HayKy»).

3. YciaoBus peaju3anuy NporpaMMbl y4eOHON AUCHMILIMHBI « XHUMUD)

3.1. TpeOoBaHusi K MUHMMAJLHOMY MaTe€PHAJILHO-TEXHHYECKOMY 00ecredeHH 0
Peanmuzarust mporpaMmbl  TUCITUTIIIMHBI TPEOYeT HATMYHUS y9eOHOTO KaOMHEeTa U 1ab0paHTCKOM:

RBOo~NoGMWNE

PR ERPRRERERRP R
O~NOoOOUTDWNEO

N =
o O

B KOJUICIDKE €CTh y4eOHBIN KaOMHET XMMUH, JTA0OpaHTCKasl.
MarepuajibHOe U TeXHHYECKOe oOecredyeHne y4eOHOro kadnHera:
HuTepaktuBHas cucteMa Smart board;
JlokymeHT kamepa Avervision;
I'poMKoroBOpHUTEIN K HHTEPAKTUBHOM HOCKe Smart board;
Komnrerorep Core-Core is 2100 (cuct. 6510k, MOHUTOP, KJIaBUATypa, MBIIIb);
Crou npeno1aBatesnst 3proHOMUYHBINA ¢ TyMOOi;
[xad a1 TOKYMEHTOB 3aKPBITBIN -2 T
[lxad MeTammMaecKuil 1isi peakKTHBOB 2 IIT
CroJibl y4EHUYECKHE;
Cryibsi yAeHHUUECKHE

. llIxa¢ yrioBoi;

. Cryn UCO;

. Tym0a noj rtakath;

. Jlocka aymuTopHasi.

. CrexnsiHHas nocyaa

. BerTsoxHO 1kad

. CTon neMoHCTpanoHHbIH ( 1a00paTopHBINA)

. Tymba- moiika mabopatopHasi C CAHTEXHUKOMN

. Tabnuna snexrponHas «lleproanyeckas cucreMa XuMU4ecKux anemeHToB JI. 1.

Menneneesa»

. Tabnuua snekrponHas «PacTBOPUMOCTH colielt, KUCIIOT U OCHOBAHUIA B BOJIE»
. TaOnmuus! 110 TexHUKe 0€30MMaCHOCTH

dnekmponnsvie oopazoeamenvhvie pecypcol

67



Nenn  naumenosanue

1 Opranuyeckast Xumusi ~ 4acth 1-3

2 XHUMHS BOKPYT Hac

3 Ypoku xumuun Kupusia u medomus
4 EI'D Penerutop no xumuu

Jlemoncmpayuonnsle (cepoapuu, Myaaxcu, MaKkemaol, CHeHObl, MOOEIU 8 Pa3pe3e, Mooeu

0eMoHCmpayuoHHble)
Yueonvie npuoopui

1)Konnexkuu
A) Bonokna KB-15
b)KamMeHHBI#1 yroiib U IPOIYKTHI €10 nepepadoTKu
KKVIIII 15
B) Kayuyk KK-15
I') Metannst u crimaBel KMC-10
) Hed1b u mpoayxrs! ee nepepadorku KHIIII-15
E)OcHoBHbIe BUIBI TpOMBITIUIEHHOTO ChIphsi KOBIIC-4
A)IMnacrmaccer KII-15

2)KoMIiieKkThl MOJIeNei:
A) JleMOHCTpaMOHHBIA HA0OP I cocTaBlIeHH 00beMHBIX Mozenel JIM-OMM

b) Kommektr «MoaenupoBanue Moiiekyl. Heopranwyeckne W OpraHWYECKHE COCAMHEHUS

KMM-10
B) Mogens «Kpuctammnueckas pemerka aamMasay
I") Monens «Kpucrtammueckas penietka rpapuray

Ne | HamMeHOBaHUE

1 Muxkpockorn mkoyibHbI Mukpomen —C 11

2 Muxkpockon 6uonornueckuit MBY) M

3 bans komOunupoBanHas gaboparopras bKJI- 300

4 [ltarus naboparopusriii [11J1b-1

5 Arnmnapar s MpOBEICHUS XUMUYECKUX peakiuii AXP-2

6 Tsepnomep TOMII-4

7 Komrmuiexkt mep tBepaoctu Poksemia MTP-1

8 Kommiexkt mep tBepaoctu bpunemia MTB-1

9 Kommiekt mep tBepaoctu Bukkepca MTB-1

10 [rarus nadopatopusiii [1IJIb ( ¢ 0qHOM CTOMKOM)

11 Mukponaboparopus o xumuu MJI-X

12 Apeometpsl ¢ nuiauaapom All-1

13 Acnuparop A-1

14 ITpuGop ni1st okuceHus cnupra HaJl MeJHbIM Katanuzaropom [IOC-MK
15 JlaGoparopHasi ycTaHOBKa «NEeKTPOXUMHUS-1

16 Habop «Heopranuka»

17 Habop « Opranuka»

18 Becs! anexrponHsbie 10 100 rp.

19 I'openka yHuBepcanbHast

20 W3mepurens pH u remneparypst I11P-12

21 KommiexT a1 AeMOHCTpallMOHHBIX ONBITOB YHUBepcasibHbI KIOXY
22 ITpuGop nmst mosydenus ra3os geMoHcTparronHsiit [T
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23 [Tpubop mist anexrposmsa coneit [19C
24 CnuproBka nemoHcrpanonHas CJI
25 Becol Texunueckue ¢ rupsimu 10 500 rp - BTT-500
26 Jloxka Juist COKUTaHUs BEIECTB
27 Harpesarens st npodupok HII-MH
28 Hab6op cxmstHok aiis pactBopos 250 mia HCP- 0,25
29 Amnmnapar « Kunmna»
30 ['eneparop BHICOKOTO HAIPSKEHUS
31 JlaTuuk Temneparypsbl st XUMUYECKUA arpeCCUBHBIX CPe
32 ['eneparop BBICOKOTO HAIIPSIKEHUS
33 Kononka ancopoumonnas KA-1
34 O3onarop 0-22
35 [Tpubop mist AeMOoHCTpaIu 3aKoHa coxpanenus maccol BemiecTs [1/13-CMB
36 Habops! peakTUBOB /17151 IEMOHCTPALIMOHHBIX OIBITOB(CIIUCOK B IPUIIOKEHHH)
Haenaonvie nnockocmuule (nnakamol, Kapmel HACMeHHble, ULTIOCMPAYUU HACMEHHbIE,
MazHumHwvle 00CKU)
No i | HaMMeHOBaHKE
1 KoMIIekT KoJoTpaHCIIOPAHTOB «XUMUSD)
2 Kommnext Tabnui no kypcy «Heopranudeckast Xumus»
A) MeTamibl
b) Hemerais
B) xumuueckue peakiuu
I') xumHrueckoe Mpou3BOJICTBO- METATTYPIHs
J1) pacTBOpBI, IEKTPOIUTHYECKAS JUCCOLIUAIIS
E) crpoenue BeniecTB, XMUMUYECKUE CBSI3U
2K) nagano xumun
3 KommiekT Tabmuir o Kypcy «Opranudeckast XuMus
4 Tabmuna «Oxpacka HHIMKATOPOB)
5 Tabmuna «Ilepuognueckas cucremall.ll.MenneneeBa»
6 Heopraanueckas xumusi. MeTaiisl 11/ OATPYIIT
7 Heopraanueckas xumusi. MeTayibl mOOOYHBIX/ TOATPYIITT
8 KommuiekT Tabnui « YpoBHU OpraHU3aIMK KUBOW ITPUPOIBI)
9 Xumus. [Ipupognsie uctrounuku y\B IlepepaboTka
10 Xumus. CTpoeHue BelecTBa. XUMUYECKas CBS3b.
11 Tabnuua «9KoiI0rusi- aHTPONIOTEHHOE BO3ICICTBIE HAa Orochepy»
12 «Qxonorusi. buornyeckue B3aMMOOTHOIIIEHUSI OPraHU3MOBY
13 [Toprperst xumuko (10 mT.)
14 IToprpersl 6nonorop (26 mit.)

3.2. UndopmanmonHoe odecnneyeHue 00ydeHUust

Ilepeyenb pexoMeHayeMBbIX Y4eOHBIX H3IaHU M, JONOTHUTEIBLHOM JTUTEPATYPbI:

JJs1 npenoagaBaress:

1.I'abpuenan O.C., Ocmpoymog HU.I. Xumus: yueOHux ons cmyoenmos npogeccuoHaibHbix
006pazosamenvbHuIX opeanuzayull, oceausarouux npogeccuu u cneyuairvnocmu CI10. — M., 2017
2.T'abpuenan O.C., Ocmpoymos U.I. Xumus ona npogeccuii u cneyuaibHocmeti ecmecmeeHHo-
HAy4H020 npouis: yueOHux 0 cmyO0eHmos npogheccuoOHaIbHbIX 00PA308AMETbHBIX
opearuzayuti, oceausarowux npogeccuu u cneyuarviocmu CI1O. — M., 2017
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3.Tabpuensn O.C. u op. Xumus. [Ipakmuxym: yued. nocobue 0isi cmyoeHmos
npogheccuoHanbHbIX 00PA308aMENLHBIX OP2AHUZAYULL, 0CBAUBAIOUWUX NpOgdeccuul U
cneyuanvnocmu CI1O. M., 2017

4.I'abpuensn O.C.u Op. Xumus: nocobue 0nsi noocomosxu k EI'D: yueb. nocobue 01 cmyoenmos
npogheccuoHanbHbIX 00PA308AMENLHBIX OP2AHUZAYULL, 0CBAUBAIOUWUX NpOdeccuul U
cneyuanvnocmu CI1O. — M., 2017

S.I'abpuensn O.C., Jlvicosa I'I. Xumus. Tecmoi, 3a0auu u ynpasjicnenus: yued. nocooue 071
Ccmy0eHmo8 npogheccuoHaIbHbIX 00PA308AMENbHBIX OPLAHU3AYULL, OCBAUBAIOWUX NPOdheccuul U
cneyuanvnocmu CI1O. — M., 2017

6.Epoxun FO.M., Kosanesa U.b. Xumus 0nst npogheccutl u cneyuanibHoCmel mexHu4ecko2o u
eCmecmeeHHO-HAYUHO20 NPOuUIell. YUeOHUK Ol CYOeHmMO8 NPODecCUOHANbHBIX
00pazosameinb-HblX opeaHuzayull, oceausarouwux npogeccuu u cneyuarvhocmu CIIO.— M., 2017
7.. I'E.Pyozumuc @.I" @envoman «Ocnoswvl obujeti xumuuy uzo. Ilpoceewenue 2017 2

Jlononnumensnsvle ucmouHuKu:

Dedepanvrulil 3axoH . 3akon om 29.12. 2012 Ne 273-D3 (8 ped. PedepanbHuix 3aKOHO8 OM
07.05.2013 Ne 99-@3, om 07.06.2013 Ne 120-D3,

- Om 02.07.2013 Ne 170-@D3, om 23.07.2013 Ne 203-D3, om 25.11.2013 Ne 317-D3, om
03.02.2014 Ne 11-@D3, om 03.02.2014 Ne 15-D3, om05.05.2014 Ne 84-D3, om 27.05.2014 Ne
135-D3,

-om 04.06.2014 Ne 148-D3, ¢ uzm., enecennvimu Dedepanvrvim 3axonom om 04.06.2014 Ne 145-
@3, 6 ped. Om 03.07.2016, c usm. om 19.12.2016.)
IIpoepamma na ocrnoge [IpumepHou OCHOBHOU 0OPA308AMENLHOU NPOZPAMMbL CPEOHE20 00Uje20
00pazosanus ¢ yuemom npohusa npogheccuoHaIbHO20 00PaA308aHUs, 0C8AUBAEMOL npogheccuul
HIIKPC unu cneyuanvnocmu ITICC3.
Ilpukaz Munucmepcmea obpazosanus u nayku P® om 31 oexaops 2015 . N1578 "O enecenuu
usMeHeHull 8 ghedepanvHblil 20CY0apCmeeH b 00PA308aAMENbHbLU CMAHOAPM CPeOHe20 00ue2o
0bpaszosanus, ymeepicoenuwvlll npuxkazom Munucmepcmea oopazoeanus u nayku Poccutickoil
Deoepayuu om 17 mas 2012 2. N413"
IpumepHnas ocHo8HAs 0OPA306AMENbHAL NPOSPAMMA CPEOHE20 0bUe20 00PA3068aAHSL,
0000peHHas peueruem hedepanbHo2o YueOHO-Memooudeckoeo 00beOuHeHUs no ooujemy
oopaszosanuio (npomoxon om 28 uions 2016 2. Ne 2/16-3).

HHTepHeT- pecypcbl

http://school-collection.edu.ru/ - Enunas xomteknus 1iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://him.1september.ru/ - snexrponnas Bepcus raszersl "Xumus" npuioxenue K "1 ceHTsops'
http://pedsovet.org/ - TTeacoser.org. XKuBoe nmpocTpancTBO 00pa3oBanus. MHTepHET-pecypc
COJICPKHUT TCOPETUUCCKUE M MPAKTHYCCKIE MATEPHAIIBI [Tl IPOBEIICHHS YPOKOB, BHEKIIACCHBIX
MEPOTIPUSITUI

http://www.uroki.net/ - UROKI.NET. moypouHoe U TeMaTHYECKOE IIAHUPOBAHKE, OTKPHITHIC
YPOKH, CIIEHAPUH IIKOJIBHBIX MIPA3THUKOB KIIACCHBIC Yachl, METOJHUYECKHIE Pa3pabdOTKHy,
KOHCIIEKTBI YPOKOB, J1a00paTOpHbIC, KOHTPOJIbHBIC paOOThHI
http://festival.1september.ru/subjects/4/ - ®dectuBans negarorndeckux uiae "OTKPBITHIH ypok".
Pa3paboTKy ypOKOB [0 XMMHHU

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

http://hemi.wallst.ru/ - Xumust. O6pa3oBaTeNbHbIi CANT /15 MIKOJBHUKOB U CTYJCHTOB.
http://www.college.ru/chemistry/ - OtkpsiTbiii Komtemk: Xumust. DNeKTPOHHBINA y4eOHHUK 1O
OpPraHUYeCKOW U HEOPTaHWIECKOW XMMUU

Juis1 cTyieHToB:

Ocnoénbvie ucmounuxu:
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1.I'abpuensn O.C., OctpoymoB WN.I. Xumusi: yaeOHUK A7 CTYIEHTOB PO (HECCHOHATBHBIX
o0Opa3oBaTenbHBIX OpraHu3alyii, OcBanBaromux npodeccun u cnenuansuoctu CI10. — M., 2017
2.T'abpuensn O.C., OctpoymoB WN.I'. Xumust mis mpodeccuii u CrenualbHOCTEH eCTECTBEHHO -
HAy4YHOTO MPOQUIIS: yICOHHK ISl CTYICHTOB MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3anuii, ocsanparonmx npodeccun u cnenuanbHoctr CI1O. — M., 2017

3.I'abpuensa O.C. u ap. Xumus. [Ipakrukym: yae0. mocoOue Juisi CTyICHTOB
pOo(HECCHOHAIBHbIX 00PA308AMENbHBIX OPSAHUZAYULL, OCBAUBAIOWUX NPOPecCcUU U
cneyuanvrnocmu CI1O. —M., 2017

4.T'abpuensn O.C.u qp. Xumusi: mocodue mist moarotoBku k EI'D: yuel. mocobue uist CTyAeHTOB
npoQecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3alMi, 0CBAUBAIOIIUX MPO(ECCHU 1
crnenuaneHocTu CI1O. — M., 2017

. YcJ10BHS peau3alui NporpaMMbl yu4eOHoO qucuuminnbl «buosornm»

3.1. TpeGoBaHusT K MUHUMAJIbHOMY MaTePUATbHO-TEXHUYECKOMY 00€ecTIeYeHH 0
Peanuzarust mporpaMmbl  TUCHUTIIIMHBI TPEOyeT HATMYHUS y4eOHOTO KaOMHEeTa U 1ab0paHTCKOM:
B KOJUIE/DKE €CTh y4eOHBIN KaOMHET XMMHH, JJAOOpaHTCKas.
MarepuajibHOe M TeXHHMUYeCKOe o0ecreyeHne y4eOHOro kadunera:
WNuTepaktuBHas cucrema Smart board;
JlokymeHT Kamepa Avervision;
I'pomMKoroBOpUTENH K MHTEPAKTUBHOM qOocKe Smart board;
Komnrerorep Core-Core is 2100 (cuct. 6510k, MOHUTOP, KJIaBUATypa, MBIIIb);
Crou penoiaBatesst 3proHOMUYHBINA ¢ TyMOO1;
[lIxad mms TOKYMEHTOB 3aKPBITHIN -2 IIT
[lxad MeTammaecKuit 11t peakKTHBOB 2 T
CTOJBl YYEHHYECKUE;
Crynibsi y4€HHUECKHE
0. Ixad yrmoBoii;
1. Cryn UCO;
12. Tym0a moj mrakaTh;
13. Jlocka aynuropHasi.
14. CrexnsHHas mocyna
15. BeiTsxkHOM 1IKad
16. Cron neMoHCTpallMOHHBIN ( 1Ja00PATOPHBIH )
17. Tym6a- moiika maboparopHas ¢ CaHTEXHUKOM
18. Tabnuia «9BOJIOLHS OPTAaHUIECKOTO MUPa»
19. TaOuuue! 0 TeXHUKE 0€30aCHOCTH
dnexmponnsvie odpazosamenbHble Pecypcobl

RRoOoo~Nk~ WD E

Nenn  naumenosanue

1 3emuist. Mctopus muiaHeTsl.

2 3emust. Mcropus pa3BuTus.

3 buonorus. ['eneruxa.

4 buosnorus. OCHOBBI CENEKIINH.

5 buonorus. [{utonorusi.

6 Oxonorus 21 Beka.

7 Oprannyeckas xumust  4acth 1-3

8 VYpoku Oumonorun  Kupusna u Medoaus
9 EI'D Penerutop no xumnn
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Jemoncmpayuonnsle (cepoapuu, mynaixicu, MaKenvl, CeHobl, MOOEIU 6 paspese, Mooenu

demoncmpayuontsle)
Yueonvie npuoopui

1)Mopenu —anminKammu:
A) Arpouenos
b) bBuocunTtes Genka
B) B3aumopeiicTBre B IPpUPOAHBIX HOMYISILIUAX
I') Tametorenes
J1) reHeanornueckuii METO] aHTPOIIOTEHE3a
E) reneruka rpynm kpoBu
X) nenenue kierku. Mutos u meios.
3) OcHOBHBIC HAIPaBJICHUS SBOJIOITUN
N) Crpoenue kneTku
K) Crpoenue niBetka
JI) TunuuHble OMOLIEHO3BI
2)KoMIiiekThl MoJIeNei:
A) JleMoHCcTpannoHHBINA HAOOP U1 cocTaBiIeHUs 00beMHBIX Mozeneit JIM-OMM

b) Kommiekr «MonenupoBanue Mosekyl. Heopranuueckue M OpraHHYeCKHE COEIMHEHUs

KMM-10
B) Mogens «Kpucraminyeckas pemierka aiMasa
I") Monens «Kpuctammmueckas penierka rpapuray

No i | HaMMEeHOBaHUE

1 Muxkpockorn mkoyibHbI Mukpomen —C 11

2 Muxkpockon 6uonornueckuit MBY) M

3 bans komOunnpoBanHas gaboparopuas BKJI- 300

4 [ltarus naboparopusrii [11J1b-1

5 Arnmnapar s MpOoBEeICHUS XUMUYECKUX peakiuii AXP-2

6 Teepnomep TOMII-4

7 Kommiekt mep tBepaoctu Poksemia MTP-1

8 Kommiekt mep tBepaoctu bpunemia MTB-1

9 Kommiekt mep tBepaoctu Bukkepca MTB-1

10 [rarus maboparopusrii IJIb ( ¢ ogHOM CcTOMKOM)

11 Muxkponaboparopus o xumuu MJI-X

12 Apeometpsl ¢ nuauspom All-1

13 Acniuparop A-1

14 [Tpubop 1t okMcaeHus cnupTa HaJ MeaHbIM Katanuzaropom [IOC-MK
15 JlaboparopHasi ycTaHOBKA «DIEKTPOXUMHUSI- 1

16 Ha6op «Heopranukay

17 Hab6op « Opranukay»

18 Becs1 anekrponnsie 10 100 rp.

19 I'openka yHuBepcanbHast

20 W3mepurens pH u temneparypst [1/1P-12

21 KommuiexT a1 AeMOHCTpAallMOHHBIX ONBITOB YHUBepcalbHb KIOXY
22 ITpuGop ni1st mosrydeHus ra3oB geMoHcTpanroHHbiid [T/
23 [Tpubop mist anexrponuza conert [13C

24 CrnmproBka nemoHcTparnonHas CJI

25 Becsl Texanueckue ¢ rupsimu 10 500 rp  BTT-500

26 JIo>KKa JJIS1 CoKUTaHUS BEIIECTB

27 Harpearens 11 npobupox HIT-MH

28 Habop ckistHOK 17151 pactBopoB 250 mn HCP- 0,25
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29 Annapar « Kunnay

30 I'eneparop BHICOKOTO HANPSKEHUS

31 JlaTuuk TemmiepaTypsl 11 XUMUYECKH arpECCUBHBIX CPEN

32 ['eneparop BBICOKOTO HANPSKEHUS

33 Komonka ancop6rmonnas KA-1

34 O3onarop 0-22

35 [Tpubop uist teMoHCTpaIK 3aKoHa coxpaHeHus Macchl Bemects [1/13-CMB
36 Habops! peakTUBOB 17151 IEMOHCTPALIMOHHBIX OIIBITOB(CIIUCOK B MIPUIIOKEHHH)

Haznsaouvie niockocmuvle (niaxkamol, Kapmul HACMeEHHble, UWITIOCMPAYUU HACTEHHbIE,
MazHumHvle 00CKU)

11 Tabnuia «9Kon0rusi- aHTPONOTEHHOE BO3ICIICTBIE HAa OHochepy»
12 «Oxororusi. BuoTHueckne B3aMMOOTHOIIICHHUS OPTaHU3MOBY

13 [Toprpers! xumukoB (10 mT.)

14 [ToprpeTs! 6uosoroB (26 mr.)

3.2. HudopmannoHHoe odecneyeHue 00yueHus
IlepeyeHb pekoMeHAyeMbIX Y4eOHBIX U3AaAHU I, JONOJHUTEIbHOM JIUTEPATYPHI:
s mpenogaBaresis:

[lepeyenp pekoMeHIyeMbIX yUeOHBIX wu3AaHul, WHTEpHET-pecypcoB, TOMOJHUTEIBHOMN
JUTEpaTyphl
OcCHOBHBIEC MCTOYHMKH VIS NIpenogaBaresei

1.Koncmaumunos B.M. u Op. Buonoeus ons npogeccuii u cneyuanibHocmel mexHuuecko2o u
eCMmeCcmeeHHO-HAYUHo20  npogunel.  YYeOHUK  O0a1  CMYOeHmo8  NpoghecCUOHATbHBIX
obpazosamenbHbiX opeanuzayull, oceausarowux npogeccuu u cneyuarpvrocmu CI10. —M., 2017

2.Yeoviumes H. B., Ipunesa I. I. buonoeus: yueOnux Ons cmyoeHmos npoghecCuoHalbHbIX
0bpazosamenbHbIX opeanuzayull, ocsausarowux npogeccuu u cneyuarvrocmu CI10. — M., 2017

3 @redepanvHule 3aKoubl 00 obpazosanuu 6 om29.12. 2012 Ne 273-D3 (8 ped. Dedepanbhbix
3axonos om 07.05.2013 Ne 99-D3, om 07.06.2013 Ne 120-D3, om 02.07.2013 Ne 170-D3,

4.om 23.07.2013 Ne 203-®3, om 25.11.2013 Ne 317-@3, om 03.02.2014 Ne 11-D3, om
03.02.2014 Ne 15-D3,

5.om 05.05.2014 Ne 84-D3, om 27.05.2014 Ne 135-D3, om 04.06.2014 Ne 148-D3, ¢ uzm.,
sHecenHviMu Dedepanvhvim 3axkonom om 04.06.2014 Ne 145-D3, 6 ped. om 03.07.2016, ¢ uzm.
om 19.12.2016.)

Ipuxaz Munucmepcmea oobpazosanus u Hayku P® om 31 dexabps 2015 2. N 1578 "O enecenuu
uMeHeHUull 8 ghedepanbHblli 20CY0apCmEeHHbIl 00PA308amMeNbHbIL CIMAHOAPM CpedHe20 00uje2o
obpazosanus, ymeeporcoennvii npukazom Munucmepcmea obpaszoeanusi u Hayku Poccutickoii
Deoepayuu om 17 mas 2012 2. N413"

6.Ilpumepnas ocHOBHAs 00pPA308AMENbHASL NPOSPAMMA CpeoHe20 0bujeco 0bpazo8anus,
0000penHas peuieHuem GeodepanrbHo20 YYeOHO-MemooUUecko20 00beOUHeHUss Nno  oowemy
obpazosanuio (npomoxkon om 28 urons 2016 2. Ne 2/16-3).

Hononnumenvhule
bunny I'JI. Kpepkanosckuii B.A. «buonorus ans nocrynaroomux B By3sl» 2016 ¢
bonrosa 1.B. C6opuuk 3ana4 no o6uieit 6nonoruu.- M 2015
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3asnu P.I, laBbiioB B.B. «buonorus a1 HOCTYHarOMKX B By3bl B TAOIUIIAX )

3BepeB A.T., Kysuenos B.H. Dkonorust metoguueckoe nocodue 10-11 xkmacc. — M.,2017

Kosnosa T.A. Temaruueckoe 1 MOypoYHOE IUTAHUPOBAHKE IO OHosIoruy K yueOHuky Kamenckoro
Kpuckynoro A.A., E.A., Ilaceunuka B.B. «O6miast 6uonorus. 10-11 xmaccs»

[TumenoB A.B. Vpoku Ouonoruu B 10-11 kmaccax 1 m 2 wacte. — Spocnasip Axanemus
paszButus. 2017 r

Humepnem-pecypcwi:

http://school-collection.edu.ru/collection 'azera «buonorus» u caiit ans yuurenein «5 uny nHa
YPOK OMOJIOTHI

http://bio.1september. ru OTKpbITHIN KOJUTEMK: bruomorus

http://college.ru/biology B momomps yunrtento 6uonoruu: odbpazosarenpubiii caitt UECOH HI'TTY
http://fns.nspu.ru/resurs/nat Buemkonsnas sxonorusi. [Iporpamma «lllkonbHas 3kosnoruueckas
HWHHUIIUaTUuBa»

http://www.eco.nw.ru Best 6uosnorusi: HaydHO-00pa30BaTeNbHbIA MOpTal

http://www.sbio.infoB momomp MouM yuenukam: cailt yuutens ouonoruu A.I1. [TozgaskoBa

http://nature.ok.ru/ - Peakue u ucuesaromiye ;KUBOTHBIEC.
http://news. 1 september.ru/bio/1999/n036.htm - Bo3HnkHOBEHME )XU3HU HA 3eMJIC.
http://nrc.edu.ru/est/r4/ - buonorudeckas kapTuHa MHpA.
http://www.repetitor. 1c.ru/online/disp.asp?10;2 C Penerutop-On-Jlaiin
http://learnbiology.narod.ru "W3yuaem 6uosnoruto" Matepuaisl o BCeM KPYIHBIM pa3zenam
ouonoruu

http://www.edu.yar.ru/russian/org/suppl-ed/ebc/index.html JleTckuii sxos10r0-06M0MIOTHUECKII

HEHTP yhbI
st odyuarommxcs

1.Koncmanumunos B.M. u op. Buonoeus ons npogeccuii u cneyuaibHocmell mexHu4ecko2o u
eCMeCcmeeHHO-HAYYHo20  npogunel.  YYeOHuUK  O0asg  CMYOeHmMo8  NpoghecCUOHATbHBIX
0bpazosamenbHbIX opeanuzayull, oceausarouwux npogeccuu u cneyuarorocmu CI10. —M., 20

JlononHumenvHvie ucmouHuxu

boneosa U.B. Cooprux 3adau no ooweti buonoeuu.- M 2015

3asy PI, Jlasbi006 B.B. «buonocus 0is nocmynarowux 8 8y3vl 8 madiuyaxy
Onuwenxo A.B. «buonozus 6 mabauyax u cxemaxy»
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHHUIIJIMHBI
4.1KoHTpoiIb W OLEHKAa pe3yJbTaTOB  OCBOCHUS  JUCHMIUIMHBI  OCYHIECTBIISIETCS
MperojaBaTelieM B TPOIECCe MPOBEACHUS TMPAKTUYECKUX 3aHATHH U J1a00paTOpHBIX pador,
TCCTI/IpOBaHI/IH, a TAKXXC BBIIIOJIHCHUA OGy‘-IaIOH_[I/IMI/IC}I I/IHI[I/IBI/IIIyaJIBHbIX 3aI[aHI/II7I, HpOGKTOB,
HCCIICIOBAHMH.

Koabi
Pe3yabTaTnl 00y4yeHust ¢dopmupyembIx DopMbl 1 METOAbI
(ocBOeHHBbIEC YMEHUS1, YCBOCHHbIE 1113110704 KOHTPOJISI M OLlEHKH
3HAHUA) KOMIIeTeHIH i pe3yJabTaToB 00y4YeHH st
(OK1-OK3S)

® CcMbICI TOHATHH (Qu3HUEcKoe OKI1,0K4 3ayer, FK3aMeH.
SIBJICHUE, THIIOTE3a, 3aKOH,
Teopus, BEIIIECTBO,
B3aUMO/ICHCTBHE,
ANIEKTPOMArHUTHOE TOJIe, BOJIHA,
¢boToH, arom, aTroMHOE SAPO,
MOHU3UPYIOIINE U3JTyYCHUS,
[UIaHeTa,  3Be37a,  TrajaKkThKa,
Bcenennas;

® CMBICJ (l)n:;nqec]cnx BeJIMYHUH: OKI, OK4 HpaKTI/IlIeCKaH pa60Ta,
CKOPOCTb, YCKOpEHHE, Macca, TECTHUPOBAaHUE, KOHTPOJbHAS
cuia, HMITYJIBC, pabora, paOora, naboparopHas
MeXaHUYecKas SHeprus, pabora.
BHYTpPEHHSS SHeprus,
a0CoJIIOTHAs TeMIlepaTypa,
CpelHsisi KUHETHYeCKas »SHeprus
YacTUIl BEIIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIEMEHTapHBII
ANEKTPUYECKUIl 3apsiz;

e CMBIC] (PU3HYECKHX 32KOHOB OK1, OK4 [IpakTuueckas pabora,
KJIAaCCHYECKOM MEXaHUKH, WHUBHIyaJIbHbIC 3a/1aHHS
BCEMUPHOTO TATOTEHUS,
COXPaHEHUS SHEPTUH, UMITYJIbCa U
ANEKTPUYECKOTO 3apsna,
TEPMOIUHAMHUKH,
ANIEKTPOMArHUTHOM  MHAYKIUH,

dhoTorddexra;

® ONHCBLIBATH " O00BSICHATH OK1,0K2,0K6 IIpakTnyeckas pabora,
(pu3uyeckue sABJICHUA U CBOMCTBA WHUBH/IyaJIbHbIC 3a/1aHUS
TeJ: JIBIDKEHHE HEOECHBIX Tel U
HCKYCCTBEHHBIX CITyTHHUKOB 3eMJIH;
CBOMCTBAa Tra3oB, JKUIKOCTEM U
TBEPIBIX TeN; 3JIEKTPOMArHUTHYIO
VHIYKLIHIO, pacnpocTpaHeHue
AJIEKTPOMArHUTHBIX BOJTH;
BOJIHOBBIE CBOMCTBa CBETa;
W3Iy4eHUE U TIOTJIOLIEHUE CBETa
aroMoM; (hoTod(heKT;
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JeJarb BbBIBOJAbI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX;

OK3,0K7, OK8

[TpakTrueckas pabora,
WHIWBUAYAIbHBIC 3a/1aHUs

NPUBOAUTH NpUMepbI
NMPAKTHYECKOr0 MCIOJIb30BAHUA
¢dusnyeckux 3HAHMH: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKH U
BIEKTPOJMHAMUKN B SHEPIrETHUKE;
Ppa3IMYHBIX BHJIOB
3JIEKTPOMArHUTHBIX  HM3Jy4ECHHI
JUISt pa3BUTHSA paauo u
TEIEKOMMYHUKAUA, KBaHTOBOM
Gu3MKM B CO3JAHUU  AJIEPHOUN
SHEPreTUKH, JTa3€pOB;

OKS8

[TpakTrueckas pabora,
TCCTUPOBAHUC, KOHTPOJIbHAA
pabora, naboparopHas
pabora.

OTJIMYATH TUIIOTE3bl OT HAYYHBIX
TEOPHIL;

OK2,0K3

[TpaxkTrueckas pabora,
HHIWBUAYAJIbHBIC 3a1aHUA

NPUBOIUTH npuMepsbl,
NMOKAa3bIBaloIINeE, 4yTo:
HaOMIOACHUS W DKCIEPUMEHT
SIBIISTIOTCS OCHOBOM TUTS
BBIJIBIDKCHUS THUIIOTE3 M TEOPHH,
MO3BOJISIOT MIPOBEPUTH
HCTUHHOCTD TEOPETHUECKHUX
BBIBOJIOB; (pu3uueckas Teopus
JaeT BO3MOJXKHOCTE OOBICHSITH
W3BECTHBIE SIBIICHUS TPUPOJIBI U
HaydHble (aKThl, MPEICKA3bIBAThH
ellle HEU3BECTHBIE SBJICHU,

OK7,0K8

[TpakTrueckas pabora,
WHINBULYAIbHBIC 3a]IaHUS

BOCIIPMHUMAThL W HA OCHOBe
MOJIy4YeHHBIX 3HAHUM
CaMOCTOSITEJIbHO OIleHHBATh
HH(pOpMAIIUIO, COACPXKAIIYIOCS B
coobmenusx CMU, Unrepnere,
HAyYHO-TIOMYJISIPHBIX CTaThsIX.

OK7,0K8

[TpakTuueckas pabora,
WHAUBUAYaJIbHbIE 3aaHUS

NPUMEHATH
3HAHHUA Jid) b
$u3MYecKNX 32124 |
onpeaensTh Xapakrep
(buznueckoro mporecca o
rpaduky, Tabnue, Gopmyse’;
u3MepsaTh  psag GUBNYECKUX
BCJIMYMH, MIPEJICTaBIISIS
pe3ynbTaThl UBMEPEHHUH C YU4ETOM
ux norpemHOCTeﬁ*;

NoJIy4eHHbIe
peleHust

OK4,0K5

[TpakTuueckas paboTa
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HCIMOJIL30BATH MPUOOpPETEHHbIE
3HAHHUA 71 YMeHUst B
NPAKTHYECKOI TeSITeJIbHOCTH U
NOBCEeTHEBHOM KU3HU

e s oOecneueHuss OE30MaCHOCTH
KU3HEJCATCIILHOCTH B IPOIIECCe
WCIIOJI30BAHUS  TPAHCIIOPTHBIX
CpEJCTB, OBITOBBIX
ANEKTPOTIPUOOPOB, CPEJCTB PATHO

OK4,0K5

[TpakTrueckas padota

4. KoHTpOJIb U OLIeHKA Pe3y/JIbTATOB OCBOCHHUS Y4eOHOM THCHUIITHHBI «XUMUI»

Pe3ynbTaTbl 06yueHUA(OCBOEHHbIE YMEHUSA, Kogpbl dopmbl U meToabl
YCBOEHHbIe 3HaHUA) dopmupyembl | KOHTPONA M OLLEHKMU
X 06wmx pe3ynbraToB 06yueHua
KomneTeHuuii
B pe3ynemame oceoenusn oucyuniunl 1 .InnuBuyanbHbINA
o0yuarwuIica 001)ceH yMeman:
COCTaBIISITh AIEKTPOHHBIE U TpaduuecKue 2.I'pynnoBoii
(bopMyIbI CTPOEHUS AEKTPOHHBIX 000JI0YEK OK 4
aTOMOB; 3.KoMOuHUPOBaHHBIT
IIPOTHO3MPOBATh XUMHUUYECKHE CBOMCTBA
JJIEMEHTOB, HCXO/S U3 UX MOJIOXKEHUS B 4.CaMOKOHTPOIb
MIEPUOINYECKOM CUCTEME U DJIEKTPOHHOTO
CTPOCHHUS; Memoowvt Konmpona:
COCTaBIIATh XUMUYECKUE HOPMYIIbI 1.IIucemeHHsbII

COEIMHEHUI B COOTBETCTBUH CO CTEIEHBIO OK?2
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB; 2.1IpakTnueckuit
COCTaBJISATh YPABHEHUS PEAaKLIM HOHHOTO
oOMeHa B MOJICKYJIIPHOM U HOHHOM BH/JIE; 3.HaOmnronenue 1 oneHKa
pemarb 3a7a4u Ha pacTBOPBHI; MIPAKTUYECKUX NEHCTBUN
YpaBHUBATh OKUCIUTEIBHO— 4.Iloypounslii 6an
BOCCTAaHOBUTEJIbHbIE PEAKLIUOHHO- OK 5 (oueHuBaeTCs AeATeIbHOCTD
3JIEKTPOHHBIM METOJIOM;  COCTaBJIATH CTYICHTOB Ha BCEX dTamax
ypaBHEHUS TUAPOIIN3A COJIEH, ONPEACIIATh 3aHATHUSA U BBIBOIUTCS
KHCIIOTHOCTb CPEJIbl; UTOTOBast

oreHka).5. TecToBwrii
COCTaBJISATh Ha3BaHUsS COEAUHEHUH MO KOHTPOJIb C IPUMEHEHUEM
CUCTEMAaTUYECKOM HOMEHKIIATYpE; UH(OPMAITUOHHBIX
COCTaBIISITh CXEMBI PEaKLIUH, TEXHOJIOTHH.
XapaKTepU3YIOIIUE CBOMCTBA OPraHMYECKUX OK 6

COCIMHEHUH;
00BACHITH B3aNMHOE BIIUSIHUIE aTOMOB.

B pezynomame océoenus oucuyuniunol
odyuarowuiIica 00nHCeH 3HaAMb:
nepuoanyeckuit 3akoH /. 1. Menneneesa B
CBETE YUEHHUSI O CTPOCHUU aTOMa, PUHIIMIIBI

Dopmbl KOHMPONA 3HAHUU:
1. MlnauBuayanbHbIN

2.KoMOMHHUpOBaHHBIH
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MOCTPOEHUS IEPUOTUUECKON CUCTEMBI
3JIEMEHTOB;

-KBAaHTOBO-MEXaHUYECKHE MTPEICTABICHUS O
CTPOEHUU aTOMOB;

-00IIyI0 XapaKTepUCTHUKY S-, P-, d-2JIEMEHTOB,
uX OMOJIOTUYECKYIO POJIb M IPHMEHEHHE B

OK3

MEIUIINHE;

-BOKHENIIINE BUALI XUMUYECKOU CBSI3U U

MCEXAaHU3M HUX
00pa3zoBaHUs;

-OCHOBHBI€ ITOJIOKEHUS TEOPUU PACTBOPOB U

ANEKTPOJIMTUYECKON TUCCOLMAINY;
MPOTOJIMTHYECKYIO TEOPUIO KUCIIOT U
OCHOBaHUH;

OK 4

3.CaMOKOHTpPOJIb

4. ®poHTaNBHBIN

Memoown
Konmponsa:1.YcTHbIN
2.IluceMeHHbIN
(XMMUYECKHUI IUKTAHT)
3.Iloypounslii Oan
(oLleHMBAETCS NEATEIHLHOCTh
CTYJIEHTOB Ha BCEX ATanax
3aHATHUS U BBIBOJIUTCS
UTOTOBAs OIICHKA).
4.TecToBbIif KOHTPOJIb C
MpUMEHEHUEMUH(POPMAITUOH
-HBIX TEXHOJIOTHIA.

4. KOHTpOJIb U OlleHKA Pe3y/JIbTATOB 0CBOEHUS Y4eOHOI JucuunIuHbl «buosorun»

Pe3synbraTtbl 06yueHMA(ocBoeHHbIE Koabi dopMbl U METOAbI KOHTPONA U
YMEHMUS, YCBOEHHbIe 3HaHUA) dopmupyembix | OL,eHKMU pe3ynbTaToB 0byuyeHus
0bwunx

KOoMMneTeHLui
B pe3ynemame oceoenusn oucyuniunl 1 .MnauBuyanbHbINA
o0yuarowuiIica 001cen ymems u
3Hamb: OCHOBHBIC TTOJIOKEHUS 2.I'pynnoBoii
OMOJIOTHYECKUX TCOPUH U OK 4
3aKOHOMEPHOCTEM: KJIETOUYHOU TEOPHUH, 3.KoMOMHUPOBaHHBIT
3BOJIFOLIMOHHOTO YYEHHUS, YUCHUS
B.1.Bepnaackoro o 6uocdepe, 3aKoHbI 4.CaMOKOHTPOJIb
["Menaens, 3aKOHOMEPHOCTEM
M3MEHYMBOCTH U HACIIEACTBEHHOCTH; Memoovt konmponsn:
- cTpoeHue u GyHKIMOHUPOBAHHE
O1oI0THYEC-KNX 00BEKTOB: KIETKH, 1.ITuceMeHHBIH
T€HOB M XPOMOCOM, CTPYKTYpbI BUJa U OK 2
3KOCHUCTEM; --- 2.IIpakTnueckuit
CYIIHOCTb OMOJIOTHYECKUX MPOLIECCOB:
Pa3MHOXEHUS, OIIOIOTBOPEHHUS, 3.HaOnronenue u oneHka
JNENCTBUS UCKYCCTBEHHOTO U MPaKTUYECKUX JEHCTBUN
€CTeCTBEHHOTO 0TOOpa, 4.Iloypounslii 6an (oLieHUBaeTCs
(dbopMupoOBaHUE TPUCIIOCOOIEHHOCTH, OK 5 JIeATEILHOCTh CTYACHTOB Ha BCEX
IPOUCXOXKIACHUC BUIOB, KDYTOBOPOT dTanax 3aHsITUS U BBIBOOUTCS
BCIICCTB M IIPEBPAIICHUC SHEPTUH B UTOroBas olleHKa).S. TecToBBI
KJIETKE, OPraHu3Me, B IKOCHUCTEMaxX U KOHTPOJIb C IPUMEHEHUEM
ouocdepe; UH()OPMALIMOHHBIX TEXHOJIOTHH.
-BKJIaJl BBIAAIOIIUXCA (B TOM UKCIIE
OTC‘ICCTBCHHLIX) YUYCHBIX B pa3BUTHC @oprl Konmpons 3HAHUI:
OMOIOTUYECKOI HAyKH,
-OMOJIOTUYECKYIO TEPMUHOJIOTHIO U OK 6
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CHMBOJIMKY OOBSICHATB POJIb OMOJIOTHH B
(hopMUPOBaHUU HAYIHOTO
MHPOBO33PEHNUS; -
BKJIa/1 OMOJIOTUYECKUX TEOPUIA B
(dhopMUpOBaHUE COBpEMEHHOU
€CTECTBEHHO-HAaYyYHON KapTUHbI MUPA;
-€IMHCTBO KUBOW U HEXXUBOM IPUPOJIBI,
POJICTBO KHUBBIX OPraHNU3MOB;
-OTpHLATEIbHOE BIUSIHUE aJIKOTOJIs,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha
SMOPHOHAIBHOE U TIOCTAMOPHOHAIBHOE
pa3BUTHE YEIIOBEKa; -BIIUSIHUE
9KOJIOTHYECKUX (DAKTOPOB Ha >KHBbHIE
OpraHu3Mbl, BIUSIHHUE MyTareHOB Ha
pacTeHusl, ’KUBOTHBIX U YEJIOBEKa;
-B3aMMOCBS3H U B3aUMOJEHCTBHE
OpPraHMU3MOB M OKPYXKAIOILIEH CPENIbL;
MIPUYKHBI U (DaKTOPBI SBOTIOINH,
M3MEHSEMOCTh BUJIOB; -
HapyIlEeHUs B pa3BUTUH OPTaHU3MOB,

OK3

OK 4

1. MuauBuyanbHbII
2.KomMOMHUpOBaHHBIH
3.CaMOKOHTpPOJIb
4. ®poHTaNBHBIN
Memoowvt Konmpona:
1.YcTubiit

2.IIucbMeHHbIH (OMoI0rHYecKuii
JTUKTaHT)

3.Iloypounslii 0an (o1ieHUBaeTCA
JIESITeTbHOCTh CTYIIEHTOB Ha BCEX
JTanax 3aHsATHS U BBIBOIUTCS
uToroBas orieHka). 4.TecToBbIi
KOHTPOJIb C IIPUMEHEHUEM
WH(GOPMAITMOHHBIX TEXHOJIOTHH.
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4.2CI/IHXp0HI/I3a]_lI/ISI NPEeAMETHBIX, JUYHOCTHBIX 1 METAIIPECIMETHLIX PE3YJIAbBTATOB C 06HII/IMI/I KOMIECTCHIUAMHU

Tabnura 1

HaumenoBanue OK, IIK corinacno ®I'OC CIIO

HanmeHoBaHHe THYHOCTHBIX Pe3yJIbTATOB
corjgacuo ®IoC COO

HaumeHoBaHHe MeTanpeaMeTHBIX
pe3yabTatoB corsiaacio ®I'OC COO

OK 01. Beibupatb ciocoOsI penieHus 3aaad
podeccuoHaIbHOM 1A TENbHOCTH, TPUMEHUTEIBHO
K pa3IM4HbIM KOHTEKCTaM.

JIP 13. Oco3nanHblii BeIOOp Oymaymiel mpodeccnu u
BO3MOXHOCTEH peanuzanuu COOCTBEHHBIX
KU3HEHHBIX TUTaHOB; OTHOIICHUE K
npodeccrnoHanTbHOM JIeSITeITbHOCTH Kak
BO3MOKHOCTH  YYacTHsi B  DEHICHUW JINYHBIX,
0OIIEeCTBEHHBIX, TOCY/IapCTBEHHBIX,
0O0IIeHAITMOHATEHBIX TTPOOIIEM.

MP 03. Bnanenune HaBBIKAMH
MO3HABATEILHOM, yaeOHo-
HUCCIIEN0BATEILCKOU u MPOEKTHOMN
JIEATENHHOCTH, HaBBIKAMH  Pa3pelIeHUs
npobyieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSTEIIHHOMY MTOUCKY METOJIOB

pemICHUA MPAKTUYCCKUX 3aJda4, IPUMCHCHUIO
Pa3JIMYHBIX METOJ0OB ITO3HAHUA

OK 02. OcyniecTBisTh MOUCK, aHAIU3 U
WHTEpIpeTaruio naopmaiuu, HeoOX0IMMON IS
BBITIOTHEHUS 33]1a4 PO decCuoHaIbHOM
MEeITEILHOCTH.

UIP 04. ChopMHupOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00II€CTBEHHOM MPaKTUKH, OCHOBAaHHOIO Ha
Imuanore KyJnbTyp, a TaKXkKe pa3IudHbIX (popm
0OLIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOET0 MECTa B
MOJUKYIBTYPHOM MHUPE.

MP 04. T'0oTOBHOCT, M CIOCOOHOCTH K
CaMOCTOSITEILHOM nH(OPMAIIMOHHO-
[M03HABATENbHON  JEATEILHOCTH, BJIaJICHHE
HaBBIKAMH TOJTyYCHUS HEOOX0IMMO
uH(OpPMAIMM W3 CJOBaped pas3HbIX THIIOB,
YMEHHE OpPHUCHTHPOBATHCS B  Pa3IMYHBIX
UCTOYHUKAX  WHGPOPMALMH,  KPUTHYCCKH
OIICHUBATDH u HHTEPIPETUPOBATH
HH(OPMALIHIO, TOJYYaeMyI0 H3 Pa3IMYHBIX
UCTOYHUKOB; (B pen. Ilpukaza MuHOOpHAyKH
Poccunm ot 29.12.2014 N 1645).

OK 03. IitanrpoBaTh U peaM30BbIBaTh COOCTBEHHOE
npodeccuoHalbHOE U TUYHOCTHOE Pa3BUTHE.

JIP 09. 'oTOBHOCTB M CLIOCOOHOCTH K 0Opa30BaHMIO,
B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUU
BCE  JKU3HM;  CO3HATEIbHOE  OTHOILIEHHE K
HENPEePHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCIenrHo# npodeccnoHanbHOM 1 001eCTBEHHON
JIEATEIILHOCTH.

MP 01. YMeHHe caMOCTOSITEIIBHO ONPELISITh
LEeJIH JeATEIbHOCTH K COCTaBJIATH IUIAHBI

JACATCIbHOCTH, CaMOCTOATCIIBHO
OCYHICCTBJIATH, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATH ACATCIBbHOCTD,

HCII0JIb30BATh BCC BO3MOKHBIC PECYPChI JIA
JOCTH>KEHMS IIOCTABIIEHHBIX 1IeJIei 1
pcaj3aliu IJIaHOB ACATCIBHOCTH, BBI6I/IpaTB
YCIICHIHBIC CTPATCTUN B PA3JIMYHBIX
CUTYyalusIX.
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OK 04. PaboTaTh B KOJUIEKTUBE X KOMAaHIE,
H(PPEKTUBHO B3aUMOJICHCTBOBATH C KOJIJIETAMH,
[PYKOBOJICTBOM, KJIMEHTaMH.

JIP 07. HaBbIkU COTPYJHHUYECTBA CO CBEPCTHHKAMHU,
JNeTbMH  MJIQJIIETO  BO3pacra, B3pOCIBIMH B
00pa30BaTENIbHOM, 00ILIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEI0BATENIBCKOM, ITPOEKTHOM M JPYTHX BHIAX

MP 02. YMeHue mpoAyKTHBHO OOIIATbCA U
B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTHIBATh TO3UIUH JIPYTUX
YYaCTHMKOB  JEATENBHOCTH, 3((HEKTUBHO

eI TEIIbHOCTH. pa3pemath KOHQIHUKTHL.
OK 05. Ocy1miecTBiATh YCTHYIO U TUCBMEHHYIO JIP.  04. CdopmupoBanHOCT,  MHpOBO33peHHs,| MP 08. BnameHue sI3bIKOBBIMU CPEICTBAMU -
KOMMYHHUKAIIUIO HA TOCYIApCTBEHHOM S3BIKE C COOTBETCTBYIOIIIECTO COBPEMCHHOMY YPOBHIO| yMEHHE SICHO, JIOTMYHO W TOYHO H3JaraTbhb
Y4€TOM 0COOCHHOCTEH COIMAIBbHOTO M KYJIbTYPHOTO | Pa3BUTHS HAyKu H OOIIECTBEHHOW  MPAKTHKH,| CBOO TOYKY 3pEHUs, HCITI0JIB30BaTh
KOHTEKCTA. OCHOBAHHOTO ~ Ha  JHUAJOTC KYyIbTYp, a TakKKe€| anexBaTHbIC A3BIKOBBIE CPEACTBA.

pasnmuuHbiXx  ¢GopM  OOIIECTBEHHOTO  CO3HAHUSA,

OCO3HAHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE.
OK 06. ITposaBasiTh rpak TAHCKO-MATPUOTHYECKYIO JIP 01. CdopmMupoBaHHOCTH poccuiickoit | MP 07. YMeHue caMOCTOSTENIbHO OLICHUBATh
MO3UIHIO, IEMOHCTPUPOBATh OCO3HAHHOE TOBEJIEHUE | TPa)KIaHCKOMN HACHTUYHOCTH, MaTpUOTH3MA, | © TPUHUMATh PEIICHUS, ONPEICIAIONINe
Ha OCHOBE TPAJAUIIMOHHBIX 00IIEUETOBEYECKUX YBaKECHUS K CBOEMY Hapoay, YyBCTBA | CTPATETHIO ITOBE/ICHHUS, c Y4ETOM

IIEHHOCTEH.

OTBETCTBEHHOCTH Tiepes; PoIMHOM, TOPIOCTH 3a CBOM
Kpail, cBowo PoauHy, mnpouuioe u HacTosuee
MHOTOHAIMOHANBHOTO Hapoja Poccuu, yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, uiar, TUMH).

TpaXXJaHCKHUX 1 HPAaBCTBCHHBIX HeHHOCTeI\/’I.

OK 07. ConeiicTBOBaTh COXpAHEHHUIO OKPYXKaIOIIeH
Cpelbl, pecypcocOepekenuto, 3pHEeKTHBHO
NeiCTBOBATh B UPE3BbIYAITHBIX CUTYALIUAX.

JIP  14. CdopMuUpPOBaHHOCTh  IKOJOTHYECKOTO
MBIIIJICHUS,, TOHUMAHUS BJIMSHHUS ~ COLIMAJIBHO-
SKOHOMHMYECKHX  MPOLECCOB  Ha  COCTOSIHUE

OPUPOJHON M COIMANBHOM cpenbl; mpuoOpeTeHue
OTIBITA 9KOJIOTO-HANPABJIECHHOM JEeATEIbHOCTH.

OK 08. Mcnonb3oBaTh cpeacTBa pusnyeckoi
KYJIBTYpBI JJI COXPAHEHUS U YKPEIUUICHHsI 30POBbS B
rporecce mpopeccuOHaTbHON ASITETbHOCTU U
MoJIep>KaHusl HE0OXOAUMOTO YPOBHS (hPU3UYECKOM
[MOJArOTOBJIEHHOCTH.

JIP 03. I'oToBHOCTH K ciykeHUI0 OTedecTBY, €ro

3alIuTYy.
JIP 11. Tlpunsatue wu peanu3anus LEHHOCTEH
3I0poBOro M Oe3omacHOro  oOpas3a  JKH3HH,
MOTPEOHOCTH B (buznyeckom
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSX  CIHOPTHBHO-
037I0POBUTENFHON  JIEATENBHOCTBIO,  HEMpHsITHE
BPEAHBIX TPHUBBIUEK: KYypEeHHs, YHOTpeOIeHus

AJIKOT'0JIsI, HAPKOTHUKOB.

MP 07. YMmeHue caMOCTOATENLHO OLIEHUBATH
W T[pPUHUMATHb PELICHUS, OIPEACISIONINe
CTpaTeruro ITOBE/ICHUS, c y4eTOM
rpakJaHCKUX U HPABCTBEHHBIX IIEHHOCTEH.
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OK 09. Mcnons3oBaTh HHPOPMAITHOHHBIC - MP 05. YMeHue ucrnosib30BaTh CpPeJICTBA

TEXHOJIOTUH B NMPO(HECCHOHAIBHON JIEATEIHHOCTH. WH(OPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
texHonoruil (manee - MKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX H

OpraHW3aIlMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUN APrOHOMUKH, TEXHUKHU
0e301acHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPaBOBBIX M ATUYECKUX
HOPM, HOpM MH(GOPMAIIMOHHON O€30MaCHOCTH

OK 10. ITonb3oBathest mpodeccuoHanbHOM JIP  01. CpopMHPOBAHHOCTh POCCHICKOI MP 08. Bnanenue SI3BIKOBBIMHU
)IOKyMeHTauI/Ieﬁ Ha TOCyJapCTBEHHOM M Fpa>I<JIaHCKOI7I UIACHTUYHOCTH, IaTPUOTHU3MA, CpeaCcTBaMH — YMEHHE SICHO, JOTUYHO U TOYHO
MHOCTPAHHOM SI3BIKE. YBaXCHHA K CBOEMY Hapony, 4YYyBCTBap3mararb CBOIO TOYKY 3PEHMS, HCIOJIb30BATh
OTBETCTBEHHOCTH Tiepe]i POXMHOM, rOpIOCTH 32 CBOHjekBaTHBIE A3BIKOBBIC CPEICTBA;
Kpail, cBolo PojauHy, Tpomuioe ¥ HACTOAMIEE| yyeHue HICIIOJIB30BATh CPEICTBA

MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuu, yBaxkeHue

MH(OPMALIMOHHBIX W KOMMYHHKAI[HOHHBIX
rOCyJIapCTBEHHBIX CUMBOJIOB (TepO, ¢uiar, TUMH).

TEXHOJIOTHII B pPEUICHUK  KOTHUTUBHBIX,
KOMMYHUKATHBHBIX n OpraHU3allMOHHBIX

3ajay.
OK 11. IlmaaupoBaTh MpeANPUHUMATEIBCKYIO JIP 09. 'oToBHOCTB U cIOCOOHOCTH K 0Opa3zoBanuio, | MP 05. YMeHHMe HCIONB30BaTh CPEICTBA
NeSTeTbHOCTD B TPO(GECCHOHAIBHOMN cdepe. B TOM  YHCIIe €aM0o00pa30BaHMIO, Ha UHPOPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX

IIPOTSXKECHUU Bceit JKU3HH; CO3HATCIBbHOC OTHOUICHHUE| TeXHOJIOTUU B peureHun  KOTHUTHUBHBIX,
K HCIPCPHIBHOMY OOpasOBAaHHIO Kak yCIOBHIO KOMMYHUKATUBHBIX W  OPTraHHU3alMOHHBIX
YCIIELTHON r£P0®eCCH0HaHBH0ﬁ u 3amay C COOJIF0IEHUEM TpeboBaHUM
OOIIECTBEHHOM ACATETHOCTH. SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH,
TUTHUEHBI, PECYpCcOCOEpPEeKEeHUs], MPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30ITacHOCTH.

Tabmumna 2

HaumenoBanue OK corsacno @I'OC CIIO HanmeHoBaHWe NpeIMEeTHBIX Pe3yJbTaToB (6230BbIi YPOBEHB)
corsacio PIoC COO
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OK 01. Beibupatb ciocoOsl penieHus 3aa4d npopecCHoHaTbHOM
ACATCIIBHOCTH, MPUMCHUTCIIBHO K Pa3JIMYHbIM KOHTCKCTAM.

OK 02. OcymiecTBisITh MOKUCK, aHAJIN3 ¥ HHTEPIPETALNIO0 HHPOPMAIINH,

HEOOXO0IMMOM TSI BBITIOJTHEHUS 3371249 TPO(HECCUOHATTLHOM IS TEIIBHOCTH.

OK 03. [TnanupoBath 1 peanu3oBbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE
Y JINYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJIJIEKTUBE M KOMaH[€E, 3D ()EKTUBHO
B3aMMO/ICHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KIIMEHTAMHU.

OK 05. OcymiecTBasTh YCTHYIO M MTUCBbMEHHYI0 KOMMYHHUKAIIUIO Ha
rOCyJapCTBEHHOM SI3BIKE C YI€TOM OCOOCHHOCTEH COIMAIBHOTO H
KYJIbTYPHOTO KOHTEKCTA.

OK 06. ITposBIIATh rpak1aHCKO-ITATPUOTUYECKYIO TO3ULIHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE NOBEJICHNE HA OCHOBE TPAJAUIIMOHHBIX
00I11eYeIOBEYECKUX [IECHHOCTEN.

OK 07. CozneiicTBOBaTh COXpPAaHEHUIO OKPYKAIOIIEH CPEIbI,
pecypcocoepekennio, 3pGHEeKTUBHO IEHCTBOBATh B YPE3BBIYAMHBIX
CUTYaIUSIX.

OK 08. Mcnonb3oBaTh cpecTBa Pu3ndecKOr KyIbTYPhI Il COXpaHEHUS
U YKpeIUIeHHsI 3J0POBbs B Mpoliecce NpohecCHOHATbHON NesTeIbHOCTH U
nojJiep>KaHusi HE0OX0AUMOT0 YPOBHS (PM3UYECKOM MOATOTOBIECHHOCTH.

OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIE TEXHOJIOTHHU B
npodeccruoHaNbHOM 1A TEIbHOCTH.

OK 10. ITonp3oBaThcs mpodecCHOHaTbHON JOKYMEHTAINeH Ha
roCyJapCTBEHHOM U MHOCTPAHHOM SI3bIKE.

OK 11. [TnanupoBath NpeANPUHUMATEIBCKYIO 1€ATEIbHOCTD B
npogeccuoHanbHOU chepe.

[1Py.01. ChopMupoBaHHOCTH MPEIACTABICHUN O POJIU U MECTE (PU3HKH B
COBPEMEHHOM HAayYHO KapTUHE MUPA; TOHUMaHHE (PU3NIECKON
CYLIHOCTH Hab0jaeMbIX BO BeeneHHoM sBIeHU; HIOHUMaHUE poJin
¢u3uKu B pOPMHUPOBAHUH KPyro3opa U GyHKIIMOHATBHON IPaMOTHOCTH
YeJIOBEKa JUIsl pelIeHUs TPaKTUYECKHX 3ajay;

[TPy.02. BirageHune 0CHOBOIOIArAIONMME (PH3UISCKUMU MTOHSITHSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE I0JIb30BAHNE
(bu3NIEeCKO TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[TPy.03. Biianenre 0CHOBHBIMH METOIaMU HaY4YHOT'O TIO3HAHMUS,
UCIIOJIb3YEMBIMH B (hU3HUKE: HAOIIOJICHUE, OTMCAaHKEe, U3MEPEHUE,
SKCIIEPUMEHT; YMEHUsI 00pabaThiBaTh Pe3yIbTaThl H3MEPEHHUI,
00HapyXHBaTh 3aBUCUMOCTb MEXAY PU3NUECKUMU BEIHUUNHAMH,
0O0BSACHATH NOJYYEHHbIE PE3Y/IbTATHI U JI€1aTh BHIBOJbL;

[TPy.04. ChpopMUpOBaHHOCTh YMEHHUS pelIaTh (pru3nuecKue 3aaauu;
[1Py.05. ChopMUpOBaHHOCTh YMEHHSI IPUMEHSTH MOJYyYCHHbIE 3HAHUS
111 OOBSICHEHUS YCIIOBHUM NMPOTEKaHMs! (PU3MUECKUX SBJICHUH B IPUPOJE U
JUIS IPUHATHUS IPAKTUYECKUX PEIIECHUI B IOBCETHEBHOM KU3HU;
[TPy.06. chopmMupoBaHHOCTH COOCTBEHHOM TO3UIMHU IO OTHOIICHHIO K
¢u3nyeckoil nHpopMaLMH, TOJTy4aeMON U3 Pa3HBIX HCTOYHHKOB;
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HaumenoBanue OK coraacuo ®I'OC CIIO

HaunmeHoBaHMe MpeIMETHBIX Pe3yJibTaTOB (0a30BbIii
ypoBeHb) corjiacio ®I'OC COO

OK 01

Br16upath criocoOb! penieHus 3a1a4
podecCHOHABHOM IeATEIIPHOCTH, IIPUMEHUTEIIEHO
K pa3JINYHbIM KOHTEKCTaM

BJIa/ICHUE OCHOBHBIMHM METO/IaM{ HAyYHOTO [TO3HaHUS,
UCIOJIb3YEMbIMU B XMMHHU: HAOIIO/IEHUE, OIIMCAHHE,
U3MEpEHHE, IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSACHATH PE3YNbTAThl IPOBEACHHBIX ONBITOB U JI€JIaTh
BBIBO/IbI; TOTOBHOCTb U CHOCOOHOCTh IPUMEHSATH METO,IbI
MO3HAHUS MPU PELICHUH MPAKTUYECKUX 33/]a4;

YMeHne caMoCTOSTEILHO OMpCACIIATh LEIN
JACATCIBbHOCTH U COCTABJIATH IJIAHBI ACATCIBHOCTHU

OK 2

Ocy1iecTBIATh MOUCK, aHAJIW3 U UHTEPIPETALIUIO
nH(popmMalny, He0OXOAUMOM /ISl BBIMIOJIHEHUS 3a/1a4
npoheCcCHOHATBHON e TETLHOCTH

BJIaJACHUE OCHOBOIIOJJIAralOIIIMMHU XUMHUYECCKUMHU
NOHATUAMU, TCOPUAMHU, 3aKOHAMHU U 3aKOHOMCPHOCTAMM,
YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN 1
CHMBOJINKOM;

— yCTaHaBJIMBaTh B3aUMOCBSI3U MEXAYy (pakTamu u
TEOpUEH, MPUUUHON U CIICICTBUEM MPU AHAIU3E
npOOJIEMHBIX CUTYalluil 1 000CHOBAHUH IPUHUMAEMBIX
pellIeHNI Ha OCHOBE XUMHYECKUX 3HAHUM.

OK3

HJ'IaHI/IpOBaTI) " pCAIN30BbIBATH COOCTBEHHOE
HpO(beCCI/IOHaJ'II)HOC N JTUYHOCTHOC Pa3BUTHE.

c(hOpMHUPOBAHHOCTH MPECTABICHUN O MECTE XUMUU B
COBPEMEHHOM HayuyHOU KapTUHE MUPA; MOHUMaHHUE POJIU
XUMHH B OPMHUPOBAHUH KPYTro3opa U QyHKIIMOHATILHOM
IPaMOTHOCTH YeJIOBEKa JJIsl PeUICHUs] MPAKTUYECKUX
3a/1ay;

l'oToBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
camMo00pa30BaHUIO, HA IPOTSHKEHUU BCEH  JKU3HU;
CO3HATEJIbHOE OTHOUIEHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIICITHOM
npodeccnoHanbHOM 1 00IECTBEHHON AeATeIbHOCTH




or

OK 4 | PaGoTtaTh B KOJUIEKTUBE M KOMaH[IE, 3PPEKTHBHO BJIaJICHHE MTPABUIIAMU TEXHUKHU 0€30TaCHOCTHU MPU
B3aUMO/IEHICTBOBATH C KOJUIErAMH, PYKOBOJCTBOM, MCII0JIb30BAaHUU XUMUYECKUX BELIECTB;

KIIMEHTaMH. YMeHue npoAyKTUBHO OOIIATHCS ¥ B3aUMOICHCTBOBATD B
IIPOLIECCE COBMECTHOM JESTENIbHOCTH, YIUTHIBATh
HO3ULUH IPYTUX
YYaCTHHUKOB JIATEIBHOCTH, 3 (HEKTUBHO pa3periaTh
KOH(IINKTHI

OK 5 | . OcymecTBiTh YCTHYIO U TUCbMEHHYIO TonepanTHOE cO3HAHUE U NTOBEJEHUE B MOJIUKYJIBTYPHOM
KOMMYHHMKAIIUIO Ha TOCYAapCTBEHHOM SI3BIKE C MUpE, TOTOBHOCTb ¥ CIIOCOOHOCTH BECTU JUAJIOT C
Y4ETOM OCOOEHHOCTEN COLMAIBHOTO U KyJAbTYPHOIO | APYTMMH JIFOABMH, JOCTHIaTh B HEM B3aUMOIIOHUMAaHHMS,
KOHTEKCTA. HAXOJMTh OOIIME IeJIU U COTPYAHUYATD JUISl UX

JOCTHUYKEHHUSI.

OK 6 | [IposiBiSTH IrpaAaHCKO-NATPUOTHUECKYIO O3UIHIO0, | 5) chOPMUPOBAHHOCTH COOCTBEHHOM MO3HIIMHU IO
J€MOHCTPUPOBATh OCO3HAHHOE MOBE/IEHNE HA OCHOBE | OTHOIIECHUIO K XUMUYECKOH HHPOpMaIUK, OTydaeMoi
TPaJMLIMOHHBIX 00II€YeIOBEYECKUX [IEHHOCTEH. 13 pa3HbIX UCTOYHUKOB;

OK 7 | ConelicTBOBaTh COXpaHEHHUIO OKPYXKAIOLIEH CPEb, c(hOpMHUPOBAaHHOCTh YMEHUH POTHO3UPOBATb,
pecypcocOepexeHnto, 3pPEeKTUBHO 1eHCTBOBATH B AHAJIM3MPOBATh U OLICHUBATH C MO3ULUI SKOJIOTUYECKON
Ype3BbIYAHBIX CUTYALHSX. 0€301aCHOCTH MOCIIEICTBUS OBITOBON U

MPOU3BOJACTBEHHOM ESITEILHOCTH YEJI0BEKA, CBSI3aHHOU
¢ IepepabOTKOM BEIIECTB

BJIaJICHHE IIPABUIIAMU TEXHUKHU 0€30MaCHOCTHU MpU
MCIIOJIb30BAHNN XUMHUYECKUX BEIECTB; CONEHCTBOBATH
COXPAHEHHUIO OKPYXKAIOIIEH CpeIbl

. OK | Ucnonp3oBatk cpeacTBa GU3NUECKO KyIbTypsl A7 | bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLLICHHE

08. COXPAaHEHUs U YKPEIUICHHUs 310POBbs B IIpoLiecce K (PM3MYECKOMY U IICUXO0JIOIMYECKOMY 3/I0POBbIO, KaK
pohecCUOHANBHON AEATEILHOCTH U MOIEP)KaHusl | COOCTBEHHOMY, TaK U APYTUX JIOAEH, yMEHHE OKa3blBaTh
HE00X0AMMOT0 YpOBHA (hru3HYeCcKOM IIEPBYIO TOMOIIb
IIOATOTOBJIEHHOCTH.

OK Hcnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTUU B ['0TOBHOCTB U CIIOCOOHOCTD K CaMOCTOSATEIIbHON

09. npodeccuOHaTbHON 1A TELHOCTH. UH(POPMALIMOHHO- [T03HABATEIBHOM JEATETbHOCTH,

BJIaJICHHE HaBbIKAMU TIOJTy4EHHUs] HEOOX0JUMOM
UHpOpMALIUU , yMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX




Qr
[¢]
MICTOYHHKAX HH(POPMALIMH, KPUTHYCCKH OLICHHBATH
u UHTEPIPETHPOBATH 3Ty HMH(POPMAIHIO.

OK
10.

[Tonp3oBaThes MpodeccnoHAIBHON TOKyMEHTAIueH
Ha rOCyIapCTBEHHOM U MHOCTPAHHOM SI3BIKE.

TOTOBHOCTbH U CIIOCOOHOCTH BECTH JTHAJIOT C IPYTUMHU
JIOAbMH Ha Pa3HBIX SI3bIKAX, JOCTUTaTh B HEM
B3alMOIIOHUMAaHMsI, HAXOAUTh 00IME 1eNIN U
COTPYJHHMYATH I UX JOCTHIKEHUSI.

OK
11.

HJIaHI/IpOBaTI) NpeaANIPUHUMATCIIBCKYIO ACATCIIBHOCTD
B IIpodeccHOHaBHOU cdepe.

YMeHHe caMOCTOSTENBHO ONIPENEIIATh LU
JACATCIIBbHOCTH U COCTAaBJIATH IINIAHbI ACATCIIBHOCTH,
CaMOCTOSITEIBHO OCYILIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTHUPOBATh JESTENbHOCTD; UCIIOJIb30BATh BCE
BO3MOIXHBIC PECCYPChBI IJId JOCTHKCHUA IMTOCTABJIICHHBIX
Hesel U peaau3aluy MIaHOB B MpodeccroHanbHON
JIeSITENIbHOCTH;

Tabn 2

HaunmeHosaHue OK cornacHo ®IroC Cno

HaumeHoBaHMe NpeaMETHbIX pe3y/bTaToB
(6a308BbIN ypoBeHb) cornacHo ®roc CO0

OK 01

Bri6upats criocoOsI pemenus 3anad npodeccuonansHoit | chopMUPOBAHHOCTH MPEICTABICHUN O PO H

ACATCIIBHOCTH, IPUMCHUTCIIBHO K pa3JIMYHbIM
KOHTCKCTaM

MecTe OMOJIOTHH B COBPEMEHHOW HaydYHOW KapTHUHE
MUpa; MOHUMaHUE POJIu OUOJIOTHH B
dbopMupoBaHUU KPYro3opa U PyHKIMOHAIBHON
rPaMOTHOCTH YEJIOBEKa JJISl PEeIICHUS
MPAKTHYECKUX 33734

YMeHne caMOCTOSTEILHO OIIPCACIIATL LCIU
JACATCIIBHOCTH U COCTABJIATH INNIAHBI ACATCIBHOCTH

OK 2

Ocy1iecTBIATh MOUCK, aHAIIU3 U UHTEPIPETALIUIO
nHpopMalnuu, HeOOXOAUMOM /ISl BBITIOTHEHHS 32,144
npodeccruoHANBHOMN IeATEeNbHOCTH

BJI1aACHHUEC OCHOBOIIOJJArarOIMMMH IIOHATHAMHA U
MMpEaACTaBJIICHUAMU O JKUBOU npuponae, €€
ypOBHCBOﬁ OpraHu3aliv U 3BOJIIOIONN, YBEPECHHOC
MI0JIb30BaHUE OMOJIOTHUECKOM TepMHHOHOFHeﬁ )4
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CHUMBOJIMKOU

— YCTaHaBJIHMBATh B3aMMOCBS3U MEXIY (DaKTaMu U
TEOPHUEN, IPUYNHOMN U CIEACTBUEM IIPH aHAIM3E
pOoOJIEMHBIX CUTYaluil 1 000CHOBaHUU
IPUHUMAEMbIX PELICHUN HAa OCHOBE XMMHYECKUX
3HAHMM.

OK 3

[1nannpoBaTh U pean30BbIBaTh COOCTBEHHOE
podeccnoHaIbHOE U TMYHOCTHOE Pa3BUTHE.

c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMH I10
OTHOLIEHMIO K OMosiornueckoi nudopmanuu,
IIOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB, K
IJ100aTbHBIM 3KOJIOTMUECKUM MPOOIeMaM U MyTsIM
UX pelleHus.

['oToBHOCTH U CIOCOOHOCTH K 0OPa30BaHMIO, B TOM
qrciie caMo0Opa30BaHUIO, Ha TPOTSHKEHUH BCei

JKHU3HH, CO3BHATCIBHOC OTHOIIICHUE K
HETIPEPHIBHOMY 00pa30BaHUIO KaK yYCIOBHIO
yCHENIHOW MpoheCcCHOHATBHOM 1 00IIeCTBEHHOM
JeATEIBHOCTH

OK 4

PaboTaTh B KOJUIEKTHBE U KOMaH/Ie, YPHEKTUBHO
B3aMMO/ICHCTBOBATH C KOJIJICTAMH, PYKOBOJICTBOM,
KIIMCHTaMHU.

BJIAZICHUEC ITPaBHUJIaMH TEXHUKH 0e30macHOCTH Ipu
HCITIOJIb30BaAaHMHN XUMHYCCKHUX BCHICCTB,

c(hOpMHUPOBAHHOCTh YOEKJICHHOCTHU B
HE00X0IUMOCTU COOTIOACHUS STUYECKUX HOPM U
9KOJIOTHYECKHUX TPEOOBAHU MTPH MPOBEICHUU
OMOJOTUYECKHUX UCCIIECIOBAHHM.

YMeHue npoAyKTUBHO 00IIaThCs U
B3aUMOJICHCTBOBATH B MIPOLIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3UIIUHU APYTUX
YYaCTHUKOB JESITEIbHOCTH, YPPEKTUBHO




QO

(o]
paspeniatb KOHQIUKTHI

OK 5 | . OcymecTBisATh YCTHYIO U TUCbMEHHYI0 KOMMYHUKalMI0 | TonepaHTHOE CO3HAHKUE U IIOBE/ICHUE B
Ha TOCY/IapCTBEHHOM SI3bIKE C y4ETOM 0COOEHHOCTEH HOJIUKYJIbTYPHOM MUPE, TOTOBHOCTb U
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA. CIIOCOOHOCTB BECTH JIUAJIOT C JPYTUMHU JIFO/IbMU,

JOCTUTATh B HEM B3aUMOIIOHUMAHMsI, HAXOIUTh
0011Me 1IeTTU U COTPYIHUYATD JUISl UX TOCTHXKEHHUSL.

OK 6 | [IposiBisTh IrpakJaHCKO-NIaTPUOTHUECKYIO O3ULUIO, c(OpPMHUPOBAHHOCTH COOCTBEHHOW MO3HIINH TI0
JEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHUE HA OCHOBE OTHOIIEHHIO K MH(POPMALINH, ITOJTydaeMOi 13
TPaJMLIMOHHBIX 00II€YEeIOBEYECKUX [IEHHOCTEH. pa3HBIX HCTOYHHUKOB;

OK 7 | . ConeiicTBOBaTh COXpAaHEHHUIO OKPYKAIOIIECH CPEIbI, BJIaJICHUE TIPaBUJIAMHU TEXHUKU O€30TIaCHOCTH NP
pecypcocoepexxennro, 3pGeKTUBHO IeHCTBOBAThH B WCITOJIH30BAHNN XUMUYECKUX BEIIECTB;
YpE3BBIYAHBIX CUTYALIUSIX. COJICVCTBOBATh COXPAHEHUIO OKPYKAIOIIEH Cpe/Ibl

. OK | Mcnonb3oBaTh cpeacTBa GU3NYECKON KYIbTYpbI s bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE

08. COXPaHEHHUS U YKPEIUICHUS 3JJ0POBbsI B IpoIiecce OTHOIIEHHE K (PU3NUECKOMY U TICUXOJIOTHIECKOMY
podeccnoHaNbHOM e TENbHOCTH U MOAAEPKAHUS 3I0pPOBBIO, KAK COOCTBEHHOMY, TaK U APYrUX
HE00X0AUMOT0 ypOBHs (pU3MUECKON MOATOTOBIEHHOCTH. | JIFO/ICH, YMEHHE OKa3bIBaTh TIEPBYIO TOMOIIIb

OK Hcnonb3oBath nH(POPMALIMOHHBIE TEXHOJIOTUH B ['0TOBHOCTB M CIOCOOHOCTH K CAaMOCTOSTEIbHOMN

09. npodeccuoHaNbHOM 1A TEIbHOCTH. MH(OPMALIMOHHO- TIO3HABATENLHOM IESTEIIbHOCTH,

BJIa/ICHUE HAaBbIKaMU MOJYYeHUS] HEOOX0AUMOM
uH(pOpMallUU , YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHbIX UCTOYHUKAX UH(OpMALINU, KPUTHUECKU
OIICHUBATh | UHTEPIIPETHPOBATH ITY
nHpopMaIuio.

OK [Tonb3oBatbes mpodeccnoHalbHON TOKyMEHTauei Ha TOTOBHOCTb U CLIOCOOHOCTH BECTH JUAJIOT C

10. roCcy/IapcTBEHHOM U HHOCTPAHHOM SI3BIKE. JOPYTUMH JIOJbMU Ha Pa3HbIX S3bIKAaX, JOCTUTATh B

HEM B3aMMOIIOHUMAaHHUs, HAXOAUTh OOIINE eI U
COTPY/IHUYATH JJIsl UX TIOCTUIKEHHUS.
OK [1naHupoBaTh NpeIIPUHUMATEIBCKYIO 1EATEIbHOCTD B YMeHue caMoCTOSITEILHO ONPEAEIIATh LEH




Q0

11.

npoeccuoHanbHOU chepe.

I[GHTGJIBHO%?[‘I/I M COCTaABJIATH ILIaHBI ACATCIBHOCTH,
CaMOCTOSTEIILHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JICATEIIbHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIC pECCYPChI I JOCTUKCHUA
IIOCTAaBJICHHBIX Heﬂeﬁ " pajin3aluu 1JIaHOB B
podecCHOHALHOM NI TEIIBHOCTH;
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