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OBIIASI XAPAKTEPUCTUKA YYEFHOM TUCIATLIAHBI «EcTecTBO3HAHME»

[Tporpamma o01ieo6pa3oBaTenbHON yueOHOM TUCIUIUITMHBI «ECTeCTBO3HAHUE) MpeAHA3HAYECHA
IUTSL U3yYSHHS €CTECTBO3HAHMS B IPO(ECCHOHATIBHBIX 00pa30BaTEebHBIX OPraHU3aLusX,
pean3yronmx 00pa3oBaTeIbHYI0 IPOrpaMMy CPeHETo 001Iero oopa3oBaHus B mpeaenax
OCBOEHHSI OCHOBHOM TpodeccuoHanbHoi 0opazoBarenbHoi porpammel CI1O (OITOIT CITO) na
0a3e OCHOBHOTO 00IIero 00pa3oBaHusl, MPU NOATOTOBKE KBATH(PUIMPOBAHHBIX PA0OUHX,
CITy)KaIllUX, CIEIHAINCTOB CPETHETO 3BEHA.

[Iporpamma paspabortana Ha ocHoBe TpeboBanmii ®I'OC cpennero obmero oopazoBanus, ¢
Vuemom npuMepHoOl OCHOBHOU 0OPA308AMENbHOU NPOCPAMMbL CPeOHe20 00ue20 00pazo6anus,
0000penHol peuteruem hedepanbHo2o YUeOHO-MemoouueckKo2o 00veOuneHUs o 0ouemy
oopaszosanuto (npomokon om 28 utonsi 2016 2. Ne 2/16-3)npeAbSIBISIEMBIX K CTPYKTYpE,
COJICPKAHUIO U pe3yIbTaTaM OCBOCHHs y4eOHOW quciuIuinHbl «EcTecTBo3HaHMEY, B
COOTBETCTBUH ¢ PekoMeHIanusMu 1o opraHu3aiyy NOJy9eHUs CPETHETO 00IIero oOpa3oBaHuMs
B TIpe/esiaX OCBOEHHs 00pa30BaTENbHBIX MPOTPAMM CPETHETO MPO(ecCHOHATEHOTO 00pa30BaHUs
Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C y4eToM TpeOoBaHUM (heepabHBIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIYyIaeMOU Mpodeccuu uim
CHEIUATIFHOCTH CPeIHEro MpodeCcCHOHATBHOTO 00pa3oBanus (muckMo JlemapramMmenTa
rocy/lapCTBEHHOM MOJIMTUKHU B cepe MoAroToBkH padbounx kaapos u JAI1O MunoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMmmbl «ECTecTBO3HaHME) HAMPABIICHO HA JIOCTH)KEHUE CIIETYFOIUX

neJsiei:

s OCBOCHHE 3HAaHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa U METOAAX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BXKHBIMH UICSIMHU H JIOCTHKCHHISIMH
€CTEeCTBO3HAHUSI, OKAa3aBITUMH OTIPEICIISIONIEE BIMSHIE HA PA3BUTHE TEXHUKHU H

TEXHOJIOTHH;

*¢ OBJIAZICHUE YMCHUSMHU PUMEHSTH TIOJTYICHHBIC 3HAHUS JUTIST OOBSICHEHUS SIBICHHH
OKPYKAOIIEro MUPa, BOCIPUATHS HH()OPMAIHH €CTECTBEHHO-HAYYHOTO M MPO(ECCHOHATEHO
3HAYMMOTO COJICP)KaHUS; Pa3BUTHE WHTEIUICKTYaTbHBIX, TBOPUYECKUX CIIOCOOHOCTEH 1
KPUTHYECKOTO MBIIICHHS B XO/I€ TPOBEACHUS MPOCTSHINTNX UCCIICIOBAHHN, aHAIH3a SIBIICHHIA,
BOCHPUSTHS U HHTEPIIPETALUHN €CTECTBEHHO-HAYYHON HH(pOpMAaInu;

*¢ BOCIIUTAHKE YOSIKICHHOCTH B BO3MOXXHOCTH ITO3HAHUS 3aKOHHOH MPHPOJIBI U UCIIOJIb30BAHHSI
JOCTH)KEHUH €CTECTBEHHBIX HAYK ISl Pa3BUTHS IIMBHIIN3AIIMH U TIOBBIIICHHUS Ka4eCTBA )KU3HU;
** IPUMEHCHHUE €CTECTBEHHO-HAYYHBIX 3HAHUN B TIPOPECCUOHATBHOM NESITEIbHOCTH U
MOBCETHCBHOM JKU3HU JIJIsl 0OecrieueHus: 0€30TIaCHOCTH JKU3HEACATEIBHOCTH; TPAMOTHOTO
WCIIOJIb30BAHUS COBPEMECHHBIX TEXHOJIOTUI; OXPaHbI 3JI0POBBSI, OKPYKAIOIICH CPEIbl.

B nmporpammy BKJIFOUEHO COJIEpKaHKUe, HAIIPABICHHOE Ha ()OPMHUPOBAHUE Y CTYICHTOB
KOMITIETEHI1, HeoOxoaumbIx a7 kadecTBeHHOTo ocBoenust OITOIT CITO na 6a3e 0CHOBHOTO
o0r1ero 00pa3oBaHUs € OJIYYEHUEM CPETHETO 00MIEro 00pa30BaHus; POTPAMMBI MOITOTOBKH
KBaJTM(UIIMPOBAHHBIX PA0OUUX, CIYXKAIUX; TPOTPAMMBbI IIOATOTOBKH CIICITUAIUCTOB CPEIHETO
3sena (IIIIKPC, IIIICC3).

IIporpamma yueOHO# mucuuiuinHel «EcTecTBO3HaHME» SBIISETCS OCHOBOM JUIs pa3padoTKu
pabouux mporpamm, B KOTOPbIX MpodeccuoHanbHble 00pa30BaTeNIbHbIE OPraHU3aIIH,
peanu3ymole 00pa3zoBaTeIbHyI0 IPOrpaMMy CpeHero o0riero o0pa3oBaHus B Mpejeiax
ocoenus OITOIT CITIO Ha Ga3ze 0CHOBHOTrO 0011eT0 00pa30BaHus, YTOUHSIOT COJIepKaHNE
y4eOHOTO MaTepuaa, MOCIe0BaTEIbHOCT €r0 U3yYeHHMs], paclpeesieHle yueOHbIX 4acoB,
TeMaTHUKy pedepaToB (JOKIAI0B), MHAUBUAYATIbHBIX IPOEKTOB, BU/IbI CAMOCTOSATEIILHBIX

paboT ¢ yueToM creu(HKH MPOrpamMM MOATOTOBKH KBATU(HUIIMPOBAHHBIX pab0ounX, CIyXKaIllUX,
CMELUAINCTOB CPETHETO 3BE€HA, 0CBaMBAEMOM MPO(ECCHU WM CHEIMATbHOCTH.

[Tporpamma MOKeT UCHOIB30BATHCS APYTUMHU MPO(PECCHOHATBHBIME 00pa30BaTeIbHBIMU



OpraHu3aIlUsAMH, PEATU3YIOIUMHU 00pa30BaTEeIbHYIO IPOTPaAMMY CPEJHETO 0OIIeTo
o0pa3oBaHus B IpeJiesiax OCBOSHUSI OCHOBHOW MPOQeCcCHOHATBHON 00pa3oBaTeIbHON
nporpammsl CITO Ha 6a3ze ocHoBHOTO 061Iero oopazosanus (IIIIKPC, [IICC3).
EcTecTBO3HaHNE — Hayka O SBJIEHHSX U 3aKOHaX pHpoibl. COBpEMEHHOE €CTECTBO3ZHAHUE
BKJIFOUAET MHOYKECTBO €CTECTBEHHO-HAYYHBIX OTPACIEHl, U3 KOTOPHIX HanboJee BaKHbIMU
SABIISIIOTCS (pU3HMKa, XUMHUSI U Onosiorusi. OHO OXBATHIBAET HIMPOKHHA CIIEKTP BOIIPOCOB O
pa3zHO0Opa3HBIX CBOMCTBAX OOBEKTOB MPUPOIBI, KOTOPHIE MOKHO pACCMaTPHUBATh

KaK €JIMHOE 1IEJIOE.

EctecTBeHHO-HAayYHBIC 3HAHUS, OCHOBAaHHBIE HA HUX TEXHOJIOTUU ()OPMHUPYIOT HOBBIH

00pa3 xu3Hu. BEICOKOOOpa30BaHHEII YETOBEK HE MOYKET TUCTAHIIPOBATHCS OT
(byHIaMEHTAIBHBIX 3HAHUN 00 OKPYKAIOIIEM MHpPE, HE PUCKYS OKa3aThcs OECIIOMOIIHBIM B
npodeccrnoHabHOM JiesTeNbHOCTH. JII000€ nepcrnekTuBHOE HalpaBiIeHUE IeSTeIbHOCTH
YeJI0BEKa MPsIMO MJIM KOCBEHHO CBSI3aHO C HOBOM MaTepuaIbHOU 0a30il 1 HOBBIMU
TEXHOJIOTUSIMH, U 3HAHHE UX €CTECTBEHHO-HAyYHOU CYIIIHOCTH — 3aKOH ycIleXa.
EcTecTBO3HaHNEe — HeoTheMIIEMas COCTABIISIIONIAs KYJIBbTYPbI: ONPEAEsisi MUPOBO33PEHNE
YeJI0BEKa, OHO IIPOHUKAET U B TYMaHUTApHYIO cPepy, U B 0OIIECTBEHHYIO KU3Hb.
PanmonanbHbIi ecTecTBEHHO-HAayYHBIH METO, COPMUPOBABILUKCS B paMKaX €CTECTBEHHBIX
HayK, 00pa3yeT eCTECTBEHHO-HAYYHYIO0 KapTHHY MHUpa, HeKoe 00pazHo-duocodckoe
0000111eHNe HaAYYHbIX 3HAHUH.

OcHOBY ecTecTBO3HaHHUS MPEACTaBISET PU3UKa — HayKa 0 IPUpPO/Ie, U3ydarolas Hanboliee
Ba)KHBIE SIBJICHUS, 3aKOHBI U CBOWMCTBA MaTepUaabHOTO Mupa. B pusuke yctaHaBiuBaroTcs
YHUBEpPCAJIbHBIE 3aKOHBI, CIIPABEIJIMBOCTh KOTOPHIX MOATBEPIKAAETCS HE TOJIBKO B 36MHBIX
YCIOBHUSIX M B OKOJIO3€EMHBIX TPOCTPAHCTBAX, HO U BO Bcell BeenenHoil. B aToMm 3akiodaercs
OJIMH U3 CYLIECTBEHHBIX NMPU3HAKOB (PU3HUKH Kak (PyHJaMEHTaJIbHOM Hayku. Du3KKa 3aHUMaeT
0c000€ MECTO Cpeil ECTECTBEHHBIX HaYK, II0ITOMY €€ IPUHATO CYUTATh JIUAEPOM
€CTECTBO3HAHUS.

EctecTBO3HaHME Kak HayKa O SBJICHUAX U 3aKOHAX MPHUPO/IbI BKIIIOYAET TAKKE OJIHY U3
BXHEHUILIUX OTPACICH — XUMHIO.

XuMHs — HayKa O BELIECTBaX, UX COCTaBe, CTPOCHUH, CBOIMCTBAX, Mpolieccax MpeBpaleHs,
HCIOJIb30BAHUY 3aKOHOB XUMHH B IPAKTUYECKOH ESITEIbHOCTH JIO/IeH, B CO31aHUU HOBBIX
MaTepHaoB.

buosiorus — cocraBHas 4acTh €CTECTBO3HAHMSL. JTO Hayka O *HBOM npupoje. OHa

U3y4YaeT pacTUTENIbHBIN, )KUBOTHBIM MUP U Y€JIOBEKA, UCIOJIb3ys KaK COOCTBEHHbBIE METOIbI,
TaK ¥ METO/Ibl JPYrUX HAayK, B YaCTHOCTH (PU3HMKH, XUMHUH U MaTeMaTHKU: HaOJIOEeHN,
HKCIIEPUMEHTBI, UCCIIE0BAHUS C IOMOIBIO CBETOBOIO U 3JIEKTPOHHOTO MUKPOCKOIA, 00paboTKy
CTaTUCTHUYECKHUX JAHHBIX METOJIaMH MaTeMaTU4eCKON CTaTUCTUKHU U JIp. bruosorus BeIsBiser
3aKOHOMEPHOCTH, IIPUCYILHE )KU3HH BO BCEX €€ MPOSIBIICHUSIX, B TOM YHciie 0OMEH BEILECTB,
pOCT, pa3MHOXEHHE, HACIEICTBEHHOCTh, U3MEHUYUBOCTD, SBOJIIOLIUIO U JP.

B npodeccronanbHbIx 00pa3oBaTebHBIX OPraHU3aMIX, PEATU3YIOLINX 00pa30BaTEIbHYIO
porpammy cpesiHero oouero oopaszoanus B npeaenax ocsoerus OIIOII CIIO Ha Gaze
OCHOBHOT0 00111ero 00pa3oBaHus, U3y4aeTcsi MHTEIpUpOBaHHAsA yueOHast TUCLUILUIMHA
«EcTtecTBO3HaHMEY, BKIIIOYAtOLIas TPH pa3zesa, o0nagaone OTHOCUTEIbHON
CaMOCTOSITEJIBHOCTBIO U LIETIOCTHOCTBI0 — «DPu3nka», « Xumusn», «bnosorus» — 4ro He
HapylaeT MPUBBIYHYIO JJOTUKY €CTECTBEHHO-HAyYHOTO 00pa30BaHUs CTY/IEHTOB.

ITpu ocBoenuu npodeccuit CITO u cnennansrocteit CITO conmanbHO-?KOHOMHYECKOTO U
T'YMaHUTapHOTO Npoduiel npodeccnoHaaIbHOro 00pa30BaHus €CTECTBO3HAHUE U3yUYaeTCsl Ha
6azoBom ypoBHe OI'OC cpennero olrmiero 00pa3oBaHus ¢ y4eTOM CrelU(pUKHA OCBauBaeMOn
npodeccuy Win CIelualbHOCTH.

3TO BBIp@XAETCS B COJIEPKAHUU 00yUIEHHUsI, KOJIMYECTBE YACOB, BBICIAEMBIX HA U3yYECHUE
OTJENBHBIX TEM MPOrPaMMBbl, TTIYOHHE UX OCBOCHHUS 00yJaroIUMUCs, 00beMe U XapakTepe
MIPAKTUYECKUX 3aHATUH, BUJIaX BHEAYJIUTOPHOM CaMOCTOSTENbHOM pabOThl CTYAEHTOB.



B nporecce peanuzanuu cogepikanus yueOHON AUCIMIIIHNHBI « ECTeCTBO3HAHNE 3HAYNMO
u3yueHue paszzaena «Pusnka», KOTOPHIA BHOCUT CYLIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHUI 00
OKpYKAroIeM MHUpe. DTOT pa3zel sIBISETCS CUCTEMOOOPA3YIOIIUM JUTSl IPYTUX PA3/IeIoB
y4eOHOI TUCIMIUIMHBL, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JISKAT B OCHOBE COACPIKaHUS KYpCOB
XUMUHU U OHOJIOTHH.

[Tpu n3yuernnn yqeOHOTO MaTepraia o XUMUHU U OMOJIOTHH 11e7IecO00pa3HO aKIEHTUPOBATh
BHHMaHHE O0YUYaIONINXCs HA )KU3HEHHO BaXKHBIX 00BEKTAX MPUPOJIBI U OPraHU3ME YeIOBEKa.
Oro rugpocdepa, armochepa u Guocdepa, KOTOPbIE pAaCCMATPUBAIOTCS ¢ TOUKH 3PEHUS
XMMUYECKUX COCTABOB M CBOMCTB, MX 3HAUCHUS JUIA KU3HEIEATSIBHOCTH JIIOACH, 9TO
CoJIepKaHNe, OCBEIIAIONIEe POJIb BAKHEHIINX XUMUYECKHUX SJIEMEHTOB B OpraHU3Me
YeII0BEKa, BOTIPOCHI OXPAHBI 37I0POBbBS, MPO(QHIaKTHKH 32a00JICBaHUIA U BPEIHBIX TIPUBHIYCK,
MOCIIEICTBUI M3MEHEHHSI Cpe/Ibl OOUTAHNUS YETIOBEKa /ISl YeIOBEYECKOM IMBUITH3AIINH.
3aMeTHOE MECTO B COJIEp)KaHUU Y4eOHOM AUCHUIUIMHBI 3aHUMAeT yueOHbIN MaTepual, He
TOJIBKO (DOPMHPYIONTUH €CTECTBEHHO-HAYIHYIO KAPTUHY MUpPa Y CTYJCHTOB, HO U
PaCKpBIBAIOIINI MPAKTHYECKOE 3HAYCHNE €CTECTBEHHO-HAYYHBIX 3HAHUH BO BCEX cdepax KU3HH
COBPEMEHHOTO OOIIIECTBA, B TOM YHCIIE B TYMaHUTapHOU cdepe.

B niennom yuebnas aucrumuimHa « EcTecTBO3HaHUE, B CO/IEPKaHUH KOTOPOH BEIIYIIHM
KOMITOHCHTOM SIBJISIFOTCS] HAYYHBIE 3HAHUS M HAYIHBIE METOIbI TIO3HAHMSI, TTO3BOJISICT
copMHIpOBaTh y 00yJIarOIIUXCS IIEIOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MUPA, TPOOYIUTH
Y HUX SMOIIMOHATHLHO-IICHHOCTHOE OTHOIIICHHE K M3y9aeMOMY MaTepHaiy, TOTOBHOCTh K
BBIOOPY JICWCTBHIA OTIPE/ICIICHHON HAIIPABICHHOCTH, YMEHUE KPUTHICCKH OI[CHUBATH CBOU

Y Iy)KHE JCHCTBUS U MIOCTYITKH.

WuTerpupoBanHOe cojiep)kaHne YIeOHON AUCIUILTIHEI TO3BOJISET MPETIOAaBaATENSIM () U3HUKH,
XUMHH U OMOJIOTUU COBMECTHO OPTraHM30BaTh U3yUEHHE €CTECTBO3HAHUS, HCIIONb3Ys
MMEIOLIUECS YaCTHbIE METOIMKHU MPENoJaBaHus MpeAMETa.

N3yuenune o0meoOpa3oBaTeIbHON yUeOHON JUCITUIUTHHBI « ECTECTBO3HAHNE)» 3aBEepPIIACTCS
MOJIBEJICHUEM UTOTOB B popMme AuddhepeHITMPOBAHHOTO 3a4eTa B paMKaX MPOMEKYTOTHOU
aTTeCTalu CTyACHTOB B npoiecce ocBoeHust ocHoBHOM OITOIT CITO ¢ nonyyeHuem
cpennero obmero oopazosanus (IITTKPC, TIIICC3).



1. MACHHOPT ITPOI'PAMMBI YYEBHOM JUCIHUIIJIMHBI
EctecTBO3HAHME
1.1.  OO6aacTh NpUMeHEeHHUs TPOrPAMMBI
[Iporpamma npegHasHaueHa i U3yYSHUST €CTECTBO3HAHUS B MTPO(ECCHOHATBHBIX
oOpazoBatenbHbix opranuzanusax CI10, peannsyromux o0pa3oBaTeIbHYIO IPOTPAMMYy CPEAHETO
o0m1ero o0pa3oBaHus B MpeieIax OCBOCHUs OCHOBHOM MpodeccHnoHaIbHOM 00pa3oBaTeIbHON
nporpammel CITO (OIIOII CITO) na 6a3ze ocHOBHOTO 00111er0 00pa30BaHus MPU MOATOTOBKE
KBaJTM(UIIMPOBAHHBIX PabOUMX, CITYXKAIUX U CIIEUAINCTOB cpeaHero 38eHa [Ipotokon Ne 3 ot
21 urons 2015 1.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuiit ®I'OC cpemnero oOmiero oOpa3zoBaHus,
NPEObABIIEMBIX K  CTPYKTYpE, COJIEpXaHHI0O W  pe3ylbTaTaM OCBOCHHUS  yd4eOHOM
IMCUUTUAHBL «DH3HuKa», B COOTBETCTBUM C PeKOoMEHIanusMH TO OpraHW3alWU TOJTYYeHUS
cpenHero oOmiero oOpa3oBaHUs B Tpejesiax OCBOCHUSI 00pa30BaTENIbHBIX MPOTPAMM CPEIHETO
npodecCHOHANBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0Omero oOpa3oBaHUS C y4ETOM
TpeboBaHM (pemepabHBIX TOCYIAPCTBEHHBIX 00pa30BATEIbHBIX CTAaHAAPTOB M MOJIy4aeMOid
npodeccun WIM CHEUATBHOCTH CpeIaHero MpodecCHOHATBHOTO0 00pa3oBaHusi (MHUCHMO
JlemaprameHTa rocyAapCTBEHHON MOJIMTUKH B cdepe MOAroTOBKM pabouux kaapoB u 1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

[Ipodeccus CIIO 43.01.09 [ToBap, konaUTEP

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHAILHOH 00pa3oBaTe/ibHOM
NMporpaMmbI:

VYyebnast nucuumuinHa «EcTecTBO3HaHME) SBISIETCS YI€OHBIM MTPEAMETOM I10 BEIOOPY

13 00s3aTeNbHON NTpeaMeTHOM oOnactu «EctecTtBennbpie Haykm» OI'OC cpemnero oomero
o0OpazoBaHwUsI.

B npodeccronanbHbix 00pa3oBaTeNbHBIX OPraHU3AIUAX, PEATTU3YIOMNUX 00pa30BaTEeIIbHYIO
nmporpammy cpeaHero oomiero oopasoBanus B npezenax ocsoeHusst OITOIT CITO na 6a3ze
OCHOBHOTO 00111eT0 00pa3oBanms, yueOHas quciurinaa «EctecTBo3HaHMe» n3yvaercs B
obmeoOpazoBaTenpbHOM 1ukIie yaeoHnoro miana OITOIT CITO na 6a3e ocHOBHOTO 0O0IIIEro
o0pasoBaHus ¢ oJydeHueM cpeaHero oomero oopazosanus (ITIIKPC, TITICC3).

B yue6npix mranax IMITKPC, IITICC3 mecto yueOHON AucuIuinHbl «EcTecTBO3HAHNE» —

B cOCTaBe 0011e00pa30BaTEIbHBIX YUCOHBIX AUCITUILUIMH 1O BEIOOPY, POPMUPYEMBIX U3
o0s13aTenpHBIX TpeaMeTHBIX ob0acTeit DI'OC cpennero obmero oopazoBanusi, s npodeccuii
CIIO wmm cnienmanbaocTeld CITO cooTBeTcTBYIOMIEro Mpoduiis mpodecCHOHAIBHOTO
o0OpazoBaHwUsI.

1.3. Henu u 32124y JUCHUIJIMHBI — TPe0OOBaHMS K Pe3y/JbTATAM OCBOEHUS AU CUUIJIMHbI:
OcBoenue coaepkanus yueOHOM quciMIinHbl «EcTecTBO3HAHME» 00ecreunBaeT JOCTHKECHHE
CTYIACHTaMH CIIEAYIOIIHNX Pe3yJbTaTOB:

** TUYHOCMHDBIX.

—— YCTOWYUBBII UHTEPEC K UCTOPUU U TOCTHXKEHUSIM B 00JIaCTH €CTECTBEHHBIX HAYK,

YyBCTBO F'OPJAOCTHU 32 POCCUIICKHE €CTECTBEHHBIE HAYKH;

—— FOTOBHOCTb K MPOJIODKEHUI0 00pa30BaHus, MOBBIIEHUIO KBaNU(UKALIUK B U30paHHON
npodeccHuoHaABHOM IESATENBHOCTH C UCIIOJIb30BAaHUEM 3HAHUHM B 00JIaCTH €CTECTBEHHBIX HAYK;
—— 00BEKTHUBHOE OCO3HAHKE 3HAYMMOCTH KOMIIETEHIINI B 00JIACTH €CTECTBEHHBIX HAYK

JUIs 4elloBeKa U oOIIecTBa, yMEHHE UCTI0JIb30BaTh TEXHOJIOTUYECKUE TOCTHKEHUS

B 0051acTH (PU3UKU, XUMUU, OMOJIOTUH IS TTOBBIIICHHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BHUTHS B BEIOpAHHOU MPOodecCHoHaANBLHOM e TENbHOCTH;

—— YMEHHE MPOAHATU3UPOBATH TEXHOTEHHBIE MOCIEACTBUS I OKPYKAIOIIEH Cpeibl,
OBITOBO U TIPOM3BOACTBEHHON /EATEIHHOCTH YEIOBEKA;

—— FOTOBHOCTH CAMOCTOSATEIHHO JOOBIBATH HOBBIE /TSl Ce0sl €CTECTBEHHO-HAYUHBIE

3HAHUS C UCTIONB30BAHUEM JIJISl 3TOTO JOCTYITHBIX HCTOYHUKOB HH(OpMAIIHH;



—— YMEHHE YIPAaBIIATH CBOCH MO3HABATEIHLHOW JEATEILHOCTHIO, POBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTO MHTEJUICKTYAJIbHOTO PAa3BUTHS;

—— YMEHHE BBICTPANBATh KOHCTPYKTUBHBIE B3aUMOOTHOIIICHHUS B KOMaH/IE M0 PEIICHUI0 00X
3a7a4 B 00JIACTH €CTCCTBO3HAHHS;

*s MemanpeomMemHblx:

—— OBJIQJICHUC YMEHUSMHU U HABBIKAMU PA3JIUYHBIX BHJIOB TIO3HABATEILHOU JCSITSILHOCTH IS
M3YYCHHUS Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPA;

—— MPUMEHEHUE OCHOBHBIX METOJIOB TTO3HAHUS (HAOIIOICHNS, HAYIHOTO YKCIIEPUMEHTA) JIJIs
W3YYCHHUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYIHOUW KApTUHBI MHUPA, C KOTOPHIMHA BO3HUKAET
HEO0OXOIMMOCTh CTATKUBATHCS B IPOPECCHOHAIBHOU cdepe;

—— YMEHHE OIPEACIATH eI U 3a/1a49H JICATEITbHOCTH, BRIOMPATh CPEACTBA ISl KX
JOCTVIKEHHMSI Ha TIPAKTHKE;

—— YMEHHE HCIIO0JIb30BaTh PA3TUYHBIC HCTOYHUKH IS TTOJTYYEHUST €CTCCTBCHHO-HAYIHOM
nH(OPMAIIUY U ONIEHUBATH €€ IOCTOBEPHOCTH JIJIS JIOCTH)KCHHUS MTOCTABJICHHBIX TIeJICH U 3a/1a4;
** NPEOMEMHBIX '

—— c(hopMUPOBAHHOCTH MIPEJICTABICHHIA O IIEJIOCTHON COBPEMEHHOMN €CTECTBEHHO-HAYTHOU
KapTUHE MHpPA, IIPUPOJIC KaK €AMHOH IEJIOCTHON CHCTEME, B3aUMOCBSI3U YEIIOBEKA, MTPUPOJIBI U
o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTabax BcenenHoi;

—— BJIQJICHHC 3HAHUAMH O HarOoJIee BAKHBIX OTKPBITUAX U JJOCTHKCHHUSIX B 001aCTH
€CTECTBO3HAHMS, TTOBJIMSBIINX HA YBOJIIONHIO MPEJICTABICHHUH O TIPUPO/IC, HA PA3BUTHE TEXHUKH
U TEXHOJIOTHH;

-- cihopmuposanHnocms yMeHUli NOHUMAMb 3HAYUMOCHb eCMEeCE8EHHOHAYYHO20 3HANHUSL OISl
Kaxic0020 4enogexa, He3asucumo om e20 npogheccuoHaIbHOU 0esImeNbHOCMU, PA3IUYAMb
Gaxmul u oyeHKuU, CPaBHUBAMb OYEHOUHbLE 8bIBOODI, BUOEMb UX C8A3b C KPUMEPUAMU OYEHOK U
CB513b C KpUmepAMU C ONPeOeNéHHOU CUCTNeMOU YeHHOCMell.

—— c(popMUPOBAHHOCTH YMEHUS IPUMEHSITH €CTECTBEHHO-HAYUHbIE 3HAHUS 17151 00bSICHEHUS
OKPYKAIOIIMX SIBJICHUM, COXpaHEHUs 310pPOBbs, 00ecrieueHus: 6€30MacHOCTH
KHU3ZHEJESATEIbHOCTH, OEpeKHOTO OTHOIIEHHUSI K PUPOJIE, PAlIMOHATBHOTO
MIPUPO/IOIOIIBE30BAHUS, a TAK)KE BBIIIOJHEHHS POJIM TPAMOTHOTO MOTPEOUTENS;

—— c(hOpMUPOBAHHOCTD MPEJICTABICHUI O HAYYHOM METO/JI€ MO3HAHUS IPUPOJIBI U

CpeICTBaxX M3y4YeHUs MEeraMupa, MaKpoMHpa U MUKPOMUPA; BIIaIeHUE TpUeMaMu
€CTECTBEHHO-HAY4YHbIX HAaOJIO/IEHUH, OTIBITOB, UCCIIEIOBAaHHUI U OLIEHKH I0CTOBEPHOCTHU
MOJIy4YE€HHBIX PE3yJIbTaTOB;

—— BJIaJICHHE MOHSATUITHBIM anapaToM €CTECTBEHHBIX HAYK, O3BOJIAIONINM MO3HABATh MHUP,
y4acTBOBATh B JUCKYCCHUSX 110 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh PA3IMYHbIC
HMCTOYHUKU WH(GOPMALIUU TSl IOJITOTOBKU COOCTBEHHBIX PaOOT, KPUTUYECKU OTHOCUTHCS K
coobmenusm CMU, conepkaniyum HaydHYI0 HHPOPMAIHUIO;

—— c(hopMUPOBAHHOCTH YMEHUN MOHUMATh 3HAUUMOCTb €CTECTBEHHO-HAyYHOTO 3HAHUS

JUI KaXKJIOTO YeJIOBEKa HE3aBUCHMO OT €ro npo(eCcCHOHATBHON e TeIbHOCTH,

pasnuyath (HaKkThl U OLEHKH, CPABHUBATH OILICHOYHBIE BHIBOJIbI, BUAETH UX CBS3b C
KPUTEPUSIMHU OIICHOK U CBA3b KPUTEPUEB C OMPENICTICHHON CUCTEMOI [ICHHOCTEH.

B pe3ysabTare n3y4eHuss 001e00pa30BaTeJbHOI0 HUKJIA 00y4AIOMMIACA 0 6A30BBIM
AUCHUILIMHAM JI0JIKeH 00J1a1aTh 00IIUMH KOMIIeTEHIIUSIMH, BKJIIOYAKIIUMHCS B ce0s
CIOCOOHOCTD:

OK 01. Ber6bupats ciocoOsl pemieHus 3aja4 npo(eccHoHaIbHOM AeITeNbHOCTH,
MIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOUCK, aHAIM3 U UHTEpIpETalnio HHPOpMaLUU, HeOOX0AUMOM [yIs
BBITOJTHEHUS 33/1a4 ITPO(ECCUOHATLHON 1A TEIbHOCTH.



OK 03. [ImanupoBaTh U PeaTn30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE
pa3BuUTHE.

OK 04. PaboTaTh B KOJJICKTHBE U KOMaHe, 3PPEKTHBHO B3aUMOJICHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymiecTBisATh YCTHYIO U TUCbMEHHYI0 KOMMYHUKALIMIO Ha FOCYIapPCTBEHHOM S3BIKE C
Y4eTOM 0COOEHHOCTEH COIMAIBHOTO U KYJbTYPHOTO KOHTEKCTA.

OK 06. [TposiBIATh rpakJaHCKO-NATPUOTUUYECKYIO TO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJAULIMOHHBIX OOIICUEIOBEUECKUX [IEHHOCTEH.

OK 07. ComelicTBOBAaTh COXpaHEHUIO OKPYXKAIOIIEH Cpebl, pecypcocOepexeHuto, 3pdekTuBHO
JIENCTBOBATh B UPE3BBIYANHBIX CUTYALUSX.

OK 08. Mcnonp30BaTh cpeAcTBa PU3NUECKON KyJIbTYpHI ISl COXPAHEHHUS U YKPEIUICHUS
3JI0OPOBBS B MpoIiecce MPOPEeCCHOHATBHON NESITETPHOCTH U TIOAJIEPKAHUS HE00X0IMMOTO
YPOBHS (PU3HUECKON TIOrOTOBICHHOCTH.

OK 09. Ucnonp3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B MPO(PECCHOHAIBHOMN 1€ TENbHOCTH.
OK 10. INonb3oBaThest mpoeccuoHanbHON JOKYMEHTAIMEH Ha TOCYITapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

OK 11. [TnanupoBath MpeaAnpruHUMATENbCKYIO 1€ATEIbHOCTD B MpodeccnoHalbHO chepe.

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE NPOrPAMMbI IMCLHHMIIVINHBI:
MaKCUMAaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 311 yacos, B TOM 4ucIe:
00s13aTeILHOM ayAUTOPHON yueOHOM Harpy3ku oOydaromierocs: 207 4acos;
camocTosTenbHas padoTa 104 gaca.
2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI ®u3uka
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOIl padoThl

Buna yueOHo# padoThI Oobvem uacos
MaxkcumaJibHasi yueOHasi Harpy3ka (Bcero) 137
O6si3aTeIbHAS ayIUTOPHAs yueOHas Harpy3Kka (Bcero) 91
B TOM YHCJIC:
J1a00paTOPHBIE 3aHITHS 5
MPAKTUYCCKHUE 3aHSATHS 8
KOHTPOJIBHBIE PAOOTHI 5
camocTosiTeNbHas (BHeayAuTopHas) paboTa 46
HUmoeosas ammecmayus 8 popme oughghepenyuposaniozo 3auvema

2.2 COJJEP’)KAHUE YYEBHOMU JUCHUIIJINHBI ®usnka
BBenenue
®duznka — (yHIaMeHTalbHasg HayKa O pupoje. EcTecTBeHHO-HAYYHBII METO TIO3HAHUS, €T0
BO3MOKHOCTH ¥ TPAaHULIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUsI B MPOLECCE TO3HAHUS
npupoabl. MoaenupoBanue GU3NYECKUX SABIEHUH U npoiieccoB. EcTecTBeHHO-HAayUHas: KapTHHA
MHpa U €€ BaXXHEHIINe cocTaBiisgtonie. EqMHCTBO 3aKOHOB MPUPO/IBI M COCTABA BEILIECTBA BO
Bcenennoii. OTKpbITHS B (PU3HKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTHH MTPOU3BOICTBA.
Mexanuka
Kunematuka. Mexannueckoe nsuxenue. Cucrema orcuera. Tpaektopus asuxkenus. [1yTe.
[Tepemenienue. PaBHoMepHOe npsiMosiuHelHoe aBrxeHne. CKkopocTb. OTHOCUTEIBHOCTh



MEXaHHYECKOTO JBIKCHUS. 3aKOH CII0kKeHUs ckopocteit. ['paduxu nemwkenus. Cpensis
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KEHUH. MTHOBEHHAsi CKOPOCTh. PaBHOYCKOpEeHHOE
npsiMOJIMHEHOe IBKeHue. Y ckopenue. CBoboaHoe nagenue ten. Kpuonuneiinoe
JBIKEHUE. YTIIOBAst CKOPOCTh. PaBHOMEpHOE ABMXKEHHUE TI0 OKPYKHOCTH.
LenTpocTpeMHUTENIBHOE YCKOPEHHUE.

JAunamuka. Macca u cuna. Bzaumoneiictsue ten. 3akoHbl AMHAMUKHA. CHIIBI B TIPUPOJIE.
CriocoOwr m3Mepenus cwl. MHeprinanpHas cucteMa oTcdeTa. 3aKOH BCEMUPHOTO TATOTEHUSL.
HesecomocTs.

3akoHblI coXpaHeHHusl B MexaHuKe. VImmynbe Tena. 3akoH coXpaHEHUs UMITYJIbCa.
PeaktuBHOE nBMKEeHHE. Mexanndeckas padota. MomHOCT. PaboTa chiibl TATOTSHMS,
CWJIBI YIIPYTOCTU U CUJIBI TpeHusl. Mexanuueckas sHeprusi. Kunetudeckas sHeprusi.
Kunernueckast sneprust u padota. [loTeHnansHas SHEpTys B TPaBUTAIIMOHHOM TIOJIE.
[TorenumanpHas sHEpTUS YIPYro 1eGopMUPOBAHHOTO Teia. 3aKOH COXPAHEHHS TIOJIHOM
MEXaHU4YECKON DHEPTUN.

Ilpakmuueckoe 3anamue

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI OT MACCHI Tea.

OcHOB8bL MONEKYIAPHOU PUBUKU U MEPMOOUHAMUKU

Moanekyasipaasi pusuka. AtToMucTudeckast TeOpUs CTpOCHUsI BemecTBa. Habmonenus u
OTIBITHI, TIOJITBEPIKAAFOIINE aTOMHO-MOJIEKYJIIPHOE CTPOCHUE BelecTBa. Macchl M pa3mMephl
MoJIeKyJ. TermoBoe IBMKEHUE YacTull BeniecTBa. bpoyHoBckoe nBrkeHue. MaeanbHblid
ra3. Temmeparypa kak Mmepa cCpeHE KUHETUYECKON SHEPTUH YaCTHIl. Y PaBHEHHUE COCTOSTHUSA
uaeanbHOTO Tasza. M3onponecch! u ux rpaguku. OObsICHEHUE arperaTHBIX COCTOSTHUM BEIIeCTBA
1 (ha30BBIX MEPEXO0B MEXTY HUIMH HAa OCHOBE aTOMHO -MOJICKYJISIPHBIX TTPEICTABIICHUM.
CBs13b MEXTy TaBJIICHHEM M CpeIHEH KMHETHUECKOW dHEPTHei MoJieKyl ra3a. Pabota

raza. Moaenp xuakoctu. IloBepxHOCTHOE HaTsDKeHNE U cMaunBaHue. Kpucrammaeckue

u amop(HbIe BemlecTBa. JKukue KpuCTalibl.

Tepmoaunamuka. Buytpennsis sHeprus. PadoTa u TeruiooTnava kak criocoObl U3MEHEHUS
BHYTpPEHHEU sHepruu. [1epBblil 1 BTOPOU 3aKOHBI TEPMOAUHAMUKH. [[pUHIINIIBI IEHCTBUSA
termoBbix MammH. KIIJ TernnoBeix ABuratenei. TennoBble MAalIMHBI U UX TPUMEHEHNE.
DKOJIOTHYECKHE MTPOOJIEMBbI, CBSI3aHHBIE C IPUMEHEHUEM TEIUIOBBIX MAIIUH, U TPOOIEMbI
sHeprocOepeKeHusl.

OcHo6bl I1eKMmpoOuUHaAMUKU

dueKTpocTaTuka. BzaumoecTBre 3apsyKEHHBIX TE. DIEKTPUUYECKUM 3apsl. 3aKOH
COXpaHEHUs AMEKTPUUECKOTO 3apsaa. 3akoH KynoHa. D1eKkTpocTaTuueckoe moJe, ero
OCHOBHBIE XapaKTEPUCTUKHU U CBA3b MEXQY HUMHU. [IpOBOAHUKYN U U301 TOPHI B
ANEKTPOCTATUUECKOM I0JI€. DIEKTPUUECKasi EMKOCTb KOHJIEHCATOpa. DHEprus
3NEKTPOCTATUYECKOTO MOJIS.

Hocrossnublii TOK. [TocTosAHHBIN AnekTpUueckuil TOK. Cuia ToKa, HANpsHKEHUE, JIEKTPUUECKOe
compoTtuBieHue. 3akoH OMa Ui ydyacTKa [enH U MOJHOM deKTpruieckoi renu. Pabora u
MOUIHOCTb MOCTOSIHHOTO TOKa. 3akoH J[xoyns—Jlenua. TennoBoe neicTBUE 3IEKTPUUECKOTO
TOKa. DJIEKTPUUECKUI TOK B Pa3IUYHbIX Cpeaax.

MarnuTHOe nmoJsie. MaroHuTHOE 10JIE U €r0 OCHOBHBIE XapaKTEPUCTUKU. [|efiICTBUE MarHUTHOTO
0JIs1 HAa MPOBOJAHUK C TOKOM. 3aKOH AMriepa. Dnekrtpoasurarens. Cuia Jlopenua.
SIBneHue ANEeKTPOMArHUTHOM MHAYKIIMH. 3aKOH 3JEKTPOMAarHUTHOW HHyKIuu. [IpaBumio
Jlenna. Camounaykiusi. UHIyKTUBHOCTb. DHEPrusi MArHUTHOTO TOJIS.

Ilpakmuueckoe 3anamue

COopka dIeKTpUYecKO ey U U3MEPEHNE CUITBI TOKA U HAPSHKEHHS Ha €€ Pa3InIHbIX
y4dacTKax.

Konebanua u ¢onnwi

Mexanu4yeckue koJjiedanusi u BoHbl. CBoOOOIHBIE KOeOanus. [lepuon, yactora u
aMITUTyAa KosebaHuil. ['apMoHnyeckue kosnebanus. MaremMaTudeckuil U pyKMHHBIH



MasTHUKH. [IpeBparieHne SHEpTruu Mpy TAPMOHUYECKUX KoJleOaHusAX. MeXxaHn4ecKrue BOJIHBI 1
WX BUJbL. 3BYKOBBIC BOJIHBI. YJIbTPA3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €0 UCIOJIb30BAHUE B
MEJIMIIMHE U TEXHUKE.

DJIEKTPOMArHUTHbIE K0JIe0aHUsI U BOJHBI. CBOOOTHBIC AIIEKTPOMATrHUTHBIEC KOJICOaHUSI.
Koneb6arensublit kouTyp. @opmyna Tomcona. BeHyXIeHHbIE 3I€KTPOMAarHUTHBIE KOJICOaHUsI.
["apMoHMUecKUe IIEKTPOMarHuTHbIE KosieOaHusl. DJIEKTpUUeCcKUil pe3oHaHc. [lepeMeHHbIN TOK.
OnekrporeHeparop. [loaydenne u nepenada snekTpodreprun. [1podieMsl sHEprocoepeKeHuUS.
DNEeKTPOMarHUTHOE MOoJIe. DIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX

BOJIH. [IpuHIMIIBI paaroCBsI3u U TeneBUAeHUs. Vcronp30BaHue AIEKTPOMArHUTHBIX

BOJIH Pa3JIMYHOTO JUANA30HA B TEXHUYECKUX CPEJICTBAX CBS3U, MEAUIIMHE, TIPU U3yUCHUHN
CBOWCTB BEILIECTBA.

CaeToBble BOJIHbI. Pa3BuTHe npecTaBieHUi 0 MPUPOJIE CBETA. 3aKOHBI OTPAKECHUS 1
npenomiienus ceeta. Marepdepennus cseta. Judpakums ceera. JudpakimonHas pemier-

ka. [lonspuzanus ceera. ucnepcus ceera. JIunzpl. @opMyna TOHKON JUH3BL. OnNTHYECKHE
prOOPHI.

Ilpakmuueckue 3anamus

N3yuenune konebanuii MaTeMaTHYECKOTO MATHHUKA.

N3yuenue nuntepdepeHuu 1 qudpakiiuu cBeTa.

Dnemenmul K6anmoesou uzuku

KBanToBble cBolicTBa cBeTa. PaBHOBECHOE TemioBoe u3iydeHre. KBaHnToBas runoresa
[Tnanka. ®oTosnexTpuyeckuit 3pdext. YpaBHenue DifHiTelHa 1715 BHEIIHET0 GoTorddekra.
®oTtoH. JlaBneHue ceta. Jlyanus3m CBOMCTB CBETA.

du3uka aroma. Monemu crpoerust atoma. OmbiT Pesepdopaa. [loctynater bopa. O0bsicHeHne
JIMHEMYaTOro CIEeKTpa BOJOPO/ia Ha OCHOBE KBaHTOBBIX NMOCTynaToB bopa. [lormomenue u
HCITyCKaHHe cBeTa aToMOM. KBaHTOBas sHeprus. [[puHuumI AeiicTBUA U MCIIOIB30BaHUE Ja3epa.
OnTrueckas CIeKTPOCKONMS KaK METOJI U3YUYEHHsI COCTaBa BEIIECTBA.

Du3uKa AaTOMHOI0 S/APA M 3JIeMeHTapHbIX YacTull. COCTaB ¥ CTPOEHUE aTOMHOTO s/Ipa.
CBOWCTBA SACPHBIX CHII. DHEPTHUS CBSI3U U Ie(PEKT MaCChl aTOMHOTO siipa. PaaroakTHBHOCTS.
Bupl painoakTUBHBIX MpeBpalieHui. 3aKOH paJuoakKTUBHOTO pacnaaa. CBoMCTBa
MOHU3HUPYIOIIUX AJIEPHBIX U3JIy4eHHI. PaglOaKTUBHBIE U3ITyYEHUs U UX BO3JEHCTBUE Ha
YKUBBIE OpPraHu3MBbl. flIepHbIe peakuuu. SaepHas sHepreTKa. DJIeMEeHTapHbIe YaCTULbI.
DyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

CTpykTypa M cojep:KaHue y4eOHOH MUCHHUIUIUHBI « XUMHU»

2.1 Obvem yuebHOU OucyunIuHbl, 8UOLL Y4eOHOU pabomvl

Bun yueOHo# paboTs KommaectBo wacos
MakcumalibHasi ydeOHasi Harpys3ka 117
Oobs3aTenbHas aynuTopHas yueOHas Harpyska 78
B tom uncne : maboparopHbie 6

MPaKTUYECKUE 5

KOHTPOJIbHBIE Pa0OTHI 2
CamocrosiTenpHas padoTa 39
Wrorosas arrecranus B hopme auddepeHInpoOBaHHOTO 3a4eTa

2.2 COAEP)KAHUE YYEBHOU JUCHUIIJIUHBI Xumus
OO0mas 1 HeopraHu4ecKasi XuMust
Beeoenue

10



Xumudeckasi KapTHHA MUPa KaK COCTaBHAsl YaCTh €CTECTBEHHO-HAYYHON KapTUHBI

Mupa. Pojbp XuMuM B )KU3HU COBpEeMEHHOT0 o0mmecTBa. Hopeiime OCTHKEHUS] XUMUYECKON
HayKH B IUJIaHE PA3BUTHS TEXHOJIOTUN: XUMUYECKasl TEXHOJIOTHS—OUOTEXHOIOTUsI—
HaHOTeXHOJOTUs. [IpuMeHeHue TOCTIKEHNH COBPEMEHHON XUMHUH B TYMaHUTAapHOU cepe
JESITEIILHOCTH OOIIECTBA.

OcHognble noHamus U 3aKOHbl XUMUU

[Ipenmer xumuu. BemectBo. AtoM. Mosekyna. XUMHUECKUN JIEMEHT U POPMBI €ro
cymectBoBaHus. [IpocThie U clioXkHbIE BelecTBa. AJUIOTPONHS U €€ IPUYNHBL.
Jemoncmpayusn

HaGop Monerneit aToMOB ¥ MOJIEKYJI.

N3mepenue BemniecTBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJIEKYJI. ATOMHast
eauHUIA Macchl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYIIsIipHas Macchl. KommyecTBo BemiecTna.
[TocTosinHas ABoraapo. MosmsipHast macca. 3akoH ABoraipo. MossipHbIil 00beM ra3os.
Pacuetsl o xumuueckum Gopmynam.

3aK0oH COXpaHEHHUs MacChl BEIECTRA.

Tlepuoouueckuii 3aKkoH U nepuodudecKas cucmema xumudeckux snemenmos /. U. Menoeneesa
Otkpertue [epuonnueckoro 3akoHa. [lepuoandeckast cucreMa XUMHUYECKUX DJIEMEHTOB

. 1. MenneneeBa kak rpaduaeckoe otodpaxenue [leprnonnueckoro 3akona. [leproauyeckuii
3aKOH M CUCTEMa B CBETE YUCHHUS O CTPOCHUH aTOMa. 3aKOHOMEPHOCTH U3MEHEHHSI CTPOSHUS
ANIEKTPOHHBIX 000JI0YEK AaTOMOB M XUMHUYECKHX CBOMCTB 00pa3yeMbIX DJIEMEHTAMH MPOCTHIX U
CJIOKHBIX BemecTB. 3HaueHue [leprnoanueckoro 3akona u [lepuoandeckon cucTemMbl
xuMuueckux anemMeHToB . 1. MenaeneeBa st pa3BUTHS HAYKU U TOHUMAHUST XUMUYECKOM
KapTHUHBI MUpA.

Hemoncmpayusn

Paznuunsie popmer [leproandeckoit cuctempl xumudeckux anementoB [1. 1. Menneneena.
Cmpoenue sewjecmea

[Ipupona xumuueckoit cBsi3u. KoBaneHTHas CBs3b: HenoJisipHas U nojsipHas. Monnas

cBs3b. KaTnoHbl 1 aHnoHBL. MeTtaiuinueckas cBsi3b. Bomopoanas cBs3b. BzauMocBs3b
KPUCTAJUIMYECKUX PEIIETOK BEIIECTB C PA3JIUYHBIMUA TUITAMH XUMUYECKOW CBSI3U.
Jemoncmpayusn

OO0pas31ibl BelecTB ¥ MaTEPUasIOB C Pa3IMYHBIMU TUIIAMH XUMUYECKOU CBS3H.

Booa. Pacmeoput

Bona B npupone, ObITy, TEXHUKE U Ha MPOU3BOJICTBE. DU3HUECKHE U XUMUYECKHE

CBOMCTBA BOJIbI. 3arpsI3HUTEINN BOIBI M CIIOCOOBI OUMCTKU. JKecTkas Bojia U ee yMsruyeHue.
OnpecHenue BoJbl. ArperaTHble COCTOSIHUS BOJBI U €€ MEPEX0/Ibl U3 OJIHOTO arperaTHOro
COCTOSIHMS B Apyroe. PacTBopeHue TBepAbIX BEUIECTB U I'a30B. 3aBUCUMOCTh PACTBOPUMOCTHU
TBEpbIX BEIIECTB U I'a30B OT TeMIepaTypbl. MaccoBasi 10151 BELIECTBa B pacTBOPE KakK Criocod
BBIPAXKEHUS COCTaBa PacTBOPA.

Hemoncmpauusn

du3nuecKre CBOMCTBA BOAbL: IOBEPXHOCTHOE HATSHKEHUE, CMaulBaHUE.

Xumuyeckue peaxkyuu

[Tonarue o xumudeckout peakuu. Tunbsl xumMudeckux peakiuii. CKOpoCcTh peakuu

1 (aKTOPBI, OT KOTOPHIX OHA 3aBUCHUT. TernoBoil 3h(HeKkT XUMUIeCKO! peakui. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

Hemoncmpayuu

XHUMHUYECKUE PEAKIIUHU C BBIIACIEHUEM TEILIOTHI.

OOpaTUMOCTh XMMHUYECKUX PEAKIUH.

Ilpakmuueckoe 3anamue

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT Pa3IUYHbIX (DaKTOPOB (TeMIepaTyphl,
KOHIICHTPAIIUU BEIIECTB, IEHCTBUS KaTaIU3aTOPOB).

Heopeanuueckue coeounenus

Kinacenpukanus HeopraHmyecKuX coOeJUHEHNH 1 UX cBoiicTBa. OKCUJIbI, KUCIIOTHI,
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OCHOBAHMS, COJIM. XMMHUUYECKUE CBOMCTBA OCHOBHBIX KJIIACCOB HEOPIaHUYECKUX COCIMHEHUN

B CBETE TEOPHUU AIEKTPOIUTHYECKOM aucconnanuu. [lonsitue o ruaponuse coneit. Cpena
BOJIHBIX PACTBOPOB COJICH: KUCIas, HEUTpAJIbHAsL, LIeN04YHast. BoopoaHbIl ITOKa3aTellb

pH pactBopa.

MeTtanibl 1 HeMeTaLIbl. MeTtamibel. O0mue Gu3nYecKue 1 XMMUIECKIEe CBOWCTBA METAIIJIOB,
00yCIIOBJICHHBIE CTPOCHHEM aTOMOB U KPHCTAJUIOB U TIOJI0KEHUEM METAJIOB B
MEKTPOXUMUYECKOM Py HanpspkeHuH. OOIue croco0sl morydeHus: MeTayioB. CIuaBh:
yepHble U 1BeTHbIe. Koppo3us MeTamioB u criocoOb! 3auThl oT Hee. Hemerasuibl. O61mas
XapaKTEePHUCTHKA TJIABHBIX MOATPYII HEMETAJIJIOB Ha MpUMeEpe TayioreHoB. OKUCITUTENBHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA HEMETAJJIOB. BakHEeH e COEIMHEHUS METAJLUIOB U HEMETAJIJIOB
B MPUPOJIEC U XO3STHUCTBEHHOM JCATEIHHOCTH YEJIOBEKA. 3all[UTa OKPYXKAIOIIEH CPEeIbl OT
3arpsi3HEHUS TSKEIBIMUA METAJlJIaMH, COSTMHEHUSIMU a30Ta, CEPhI, yriiepoa.

Jemoncmpayuu

B3auMoieiicTBre METANIIOB C HEMeTaJIIaMU (ITMHKA ¢ CepOi, aTFOMUHHUS C 0JI0OM), pacTBOpaMH
KHCJIOT U IEJIOYEH.

l'openue MetanmnoB (LIMHKa, JKeJie3a, MarHus) B KUCIOPOJIE.

B3anMopeiicTBre a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT € MEBIO.
BoccranoBuTenbHbIE CBOMICTBA METAJIIOB.

XUMHYeCKHe CBOMCTBA COSTMHEHNH METAIJIOB.

Ilpakmuueckue 3anamus

Peakiun oOMeHa B BOJAHBIX pacTBOPaX dJIEKTPOJIUTOB.

Onpenenenne pH pactBopa coieil.

BriTecHenne xiopom 6poma u Ho/1a U3 paCTBOPOB UX COJICH.

B3anmopelicTBre METAJIJIOB ¢ paCTBOPAMH KUCJIOT M COJIEH.

OPTAHNYECKASA XUMMUA

Opeanuueckue coeouneHus

OcCHOBHBIE IOHATHSI OPrAaHNUYECKOl XMMHH M TEOPHUs CTPOCHUSI OPraHUYEeCKUX
coenuHeHuii. [Tonstue nzomepuu. Buasr nsomepun: cTpykTypHas (yrjiepoJHOTO CKeJeTa,
MOJIOKEHUSI KPATHOU CBSI3M WU (PYHKIIMOHAIBHOMN TPYIIIBI), IPOCTPaHCTBEHHAs. MHOTroobOpasue
OpPraHUYECKUX COCIMHEHUM.

Yraesonopoasl. [IpenensHbie u HenpeaenbHbIe YIaeBoA0poabl. CTpOEHUE YIiIeBOI0POIOB,
XapaKTEpHbIE XUMUYECKHE CBOMCTBA YIJIEBOIOPOIOB. IIpeacraBuTenu yrieBo1opoaos:

MeTaH, 3TUJIeH, alleTuiieH, OeH3oi. [IpuMeHenne yrieBojopoi0B B OPraHHYeCKOM CHHTE3E.
Peakuus nonumepusanuu. Hedtb, ras, kKaMeHHBIN YToJb — MPUPOIHBIE HCTOUHUKH
yIJ1€BOJIOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue BemecrBa. Cnuptbl, KApOOHOBBIE KUCIOTHI U
CJIOXHBIE APUPBI: KX CTPOCHHUE U XapaKTepHbIe XUMUYECKUe cBoiicTBa. [IpencraBurenu
KHCJIOPOJICOAEPKALIUX OPraHUYECKUX COSAMHEHUI: METUJIOBBIN U ATUIJIOBBIN CIIUPTHI,
TJIMLIEPUH, YKCYCHAsl KUCI0Ta. Mblia Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. KUpbl

KaK CIIO>KHbIE (pUpBI. YTIEBOIbI: TIIIOK03a, KpaxMal, LeJUIIII03a.

A3oTcojep:Kanye oprannyecKkie coeuHeHusi. AMUHBI, aMUHOKHUCIIOTHI, Oeiku. CTpoeHue u
ouonorudeckas GpyHkius 6enKoB. XUMUYECKHEe CBOWCTBA OETKOB. [ eHeTHYecKas CBSI3b MEXTY
KJIaCCaMH OPraHMYECKUX COCAMHEHUH.

Hemoncmpayuu

[Tomyuenue >TUNEHA U €T0 B3aUMOJICHCTBUE C PACTBOPOM TMIEpPMaHraHaTa Kalus, Opom-

HOW BOJIOK.

Peakuust momydeHus: yKCyCHO-ITHIIOBOTO d(upa.

KauectBenHnas peakuus Ha IJIUIEPUH.

[IBeTHBIE peakiuu OETKOB.

Ilpakmuueckue 3anamus
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XUMHUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTBI: B3aUMOACUCTBUE C MHIUKATOPAMU, METAJIAMHU
(Mg), ¢ ocaoBanusmu (Cu(OH)2) u ocHoBHbIME Ookcuamu (CuO). O6paTumas U HeoOpaTUMas
JCHATYpalus OSJIKOB.

IInactmaccnl u BoJiokHA. [loHsTHe 0 MmacTMaccax. TepMOIIacCTUUHBIE U TEPMOPEAKTHBHbIE
nosmMepsl. OTaeIbHbIE IPEACTABUTENN CUHTETUYECKUX U UCKYCCTBEHHBIX ITOJIMMEPOB:
(benonohopmMabIETHAHBIE CMOJIBI, TIOJMBUHIIXIOPU, TE(IIOH, HEUTYITOU/I.

[TonsTie o xumMuyeckux BoslokHax. HarypanbHble, CHHTETUUECKUE U UCKYCCTBEHHbBIE

BOJIOKHA. OTAENIbHBIE IPEICTABUTENIN XUMUUECKUX BOJIOKOH: alleTaTHOE (TpUalleTaTHbIH
IIEJIK) U BUCKO3HOE BOJIOKHA, BUHWJIXJIOPUHbIE (XJIOPHUH), HIOJUHUTPUIIbHbBIE (HUTPOH),
MOJIMAMHTHBIE (KaIlPOH, HAWJIOH), TOIMA(UPHEIE (JTABCaH).

Jemoncmpayusn

Paznuunble BUBI TIIACTMACC U BOJIOKOH.

Ilpakmuueckue 3anamusn

O3HaKOMJIEHHE C CHHTETUYECKUMHU U UCKYCCTBEHHBIMU MOJIMMEpPaMHU.

Onpenenenre pa3IMuHbIX BUJOB XUMUYECKHX BOJIOKOH.

Xumus u dHcu3no

XHMHUS ¥ OPraHM3M 4YesloBeKa. XUMUYECKHE 3JIEMEHTHI B OpraHnu3Me yesnoBeka. OpraHudeckue
1 HeopraHnuyeckue BemiecTsa. OCHOBHbIE )KU3HEHHO HEOOXOAUMbIE COEMHEHMS: OENKH,
YTJIE€BO/bI, )KUPbI, BATAMHUHBI. Y TJIEBO/IbI — IJIaBHBIN MCTOYHUK 3HEPTUU opranusma. Pomb
KUPOB B OpraHu3Me. X0JIECTEPUH U €ro poJib B 3I0pOBbE YeNoBeKa. MHUHepalbHbIE BEIIECTBA B
MPOJIyKTaxX MUTAHUS, UIIeBble J00aBkU. COallaHCHPOBAHHOE MUTAHUE.

Xumus B 0bITy. Boma. KauecTBo Bosibl. Motoimue u ynuctsmue cpeactsa. [Ipasuna
0e30macHO pabOThI CO CPEICTBAMH OBITOBOM XUMUMU.

2. CTpykTypa u coaepxxanue yueOHo# qucuuniuHbl «buosorus»

2.1. O0beM yueOHOH TUCUMIIIIMHBI, BUAbI y4eOHOI padoThl

By yueGHO# paboThI KonuyecTBo wacoB
MakcumanbHas yueOHast Harpy3Ka 54
OO6s3arenbHas ayauTOpHas yaeOHas Harpy3Ka 36
JlaGopaTopHbIie 1
MPaKTUYECKUE 2
CamocrosTenpHas pabora 18
UroroBas arrecramnust B Gopme auddepeHInpoBaHHOTO
3ayera

2.2 COIEP)KAHUE YYEBHOM JUCHUTIJIMHBI Buoaorus

buoJiorusi — COBOKYIHOCTH HAYK 0 5KMBOM npupoae. Meroabl HAY4YHOI'0

MO3HAHUS B OMOJIOTHH.

XKusas npupoa kak 00bEKT U3ydeHHs OMOJIOrUU. MeTo bl UCCIIeT0OBaHMS KUBOM MPUPOJIBI B
6uonoruu. OmnpeneneHue KU3HM (C MPUBJICUCHUEM MaTepuaa U3 pasesioB PU3UKH U XUMUH).
YpOoBHHU OpraHu3alUM KU3HH.

Jemoncmpayuu

YpOoBHHU OpraHu3aluM KU3HH.
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Merto1bl T0O3HaHUA JKUBOM IPUPOIBI.

Knemxka

Wcropus nzyuenus kinetku. OCHOBHBIE MOJI0KEHUS KIETOUHOM Teopun. Kinetka —
CTPYKTYpHO-(DYHKIIMOHAIbHAs (IeMeHTapHast) eAnHuIa Ku3HH. CTpOSHHE KISTKH.
IIpokaproTsl ¥ 3yKapuOThl — HU3ILINE U BBICUINE KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepxHoCTHBIN anmapaT. CxeMaTH4HOE
ONMCAHUE KUJIKOCTHO-MO3aWYHON MOJIEH KJIETOUHBIX MEMOpaH.

[uTonnaszma — BHYTpEHHSS Cpelia KIETKH, opraHou bl (opranesuibl). Kiierounoe sipo.
OyHKIMA sIpa: XpaHEHNE, BOCIIPOU3BEACHUE U TIepeiadya HACIeACTBEHHON HH(pOpMaInH,
PETyISIHs XUMHYECKOW aKTUBHOCTH KIIeTKH. CTPyKTypa U (yHKIIUU XPOMOCOM. AYTOCOMBI U
II0JIOBBIE XpPOMOCOMBL. MaTepuanbHOE €IMHCTBO OKPYXAIOIIEro MUpa U XUMUYECKHUI COCTaB
YKUBBIX OpraHu3MoB. brosoruueckoe 3HaueHne XUMHUYECKUX 1eMeHTOB. Heoprannueckue
BEIECTBA B COCTaBE KJIETKU. POJb BOJIbI KaK pacTBOPUTENS] U OCHOBHOTO KOMIIOHEHTA
BHYTpEHHEH cpezbl opranu3MoB. Heopranmueckue HOHBI. YTJIEBO/IbI U JIUIUBI B KIIETKE.
Crpykrypa u 6uonorndyeckie QyHKIUU OETKOB. AMUHOKHCIOTHl — MOHOMEpPHI OEIIKOB.
CtpoeHnue HyKJIEOTHUIOB U CTpyKTypa nmojaunykineoTuanbix neneit JJHK u PHK, AT®.
Bupyce! u Oakreprodaru. Hexierounoe crpoeHue, ;KM3HEHHbIN UK U €T0 3aBUCUMOCTD
OT KJIETOUHBIX (OopM KU3HU. Bupycbl — B0o30yauTenu nHGEKINOHHBIX 3a00JI€BaHU;
noHsTHE 00 OHKOBUpPYcax. Bupyc ummynoaedunura yenoseka (BUY). [Ipodunaktuka
BUY-undexmun.

Hemoncmpayuu

CrpoeHue MoJekyIbl Oenka.

Crpoenne monekynst JJHK.

CtpoeHue KIETKH.

CrpoeHnue KIeTOK IPOKapuoT U 3YKApHOT.

Crpoenue Bupyca.

Ilpakmuueckue 3anamus

Habmonenue Ki1eTok pacTeHH U )KMBOTHBIX I10J] MUKPOCKOIIOM Ha TOTOBBIX MUKPO-
npenaparax u ux onvcanve. CpaBHEHUE CTPOEHHUSI KIIETOK paCTEHUN U KUBOTHBIX.
Opeanusm

Opranusm — eauHoe 1enoe. MHOroo6pasue opraHu3MoB.

OOMeH BelecTBOM U PHEPTUEH C OKpYXKaIoIIel Cpeiol Kak He0OX0MMOE YCIIOBHE
CYIIECTBOBaHMS KUBBIX cucTeM. CIocOOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX
0COOEHHOCTEH KMBBIX OpraHU3MOB. J/leneHne KIeTKu — OCHOBA POCTa, Pa3BUTHUS U
pa3MHOKEHHs Opranu3MoB. becnionoe pazmHoxenue. 1101080 pouecc u noj0Boe
pazMHoxeHue. OmIoA0TBOpEHNE, €r0 OMOJIOTHYECKOE 3HAUCHHE.

[Tonsite 06 UHIUBUAYATBHOM (OHTOT€HE3), SMOPHOHATHLHOM (3MOpHOTEHEe3) U
MOCTAIMOPHOHATBHOM pa3BUTHH. HIMBUAYyalbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOKHBIEC Ha-
pymenus. OOuue npeacTaBIeHUs O HACIEICTBEHHOCTH U U3MEHUMBOCTH. [ eHeTnyeckas
TEPMUHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTHU HacienoBanus. HacienoBanue npusHakoB y
yenoBeka. [lonoBeie xpomocoMsbl. CLerIeHHOE € 1oJI0M HacnenoBaHue. Haciencteennsie
00J1€3HM YeI0BeKa, X MPUYMHBI U npodunakTuka. CoBpeMeHHbIE MPEJICTABICHHS O TeHe

u reHoMe. ['eHeTnyeckne 3akoHOMEpHOCTH U3MeHunBOCTH. Knaccugukarus Gopm
U3MEHUYNBOCTH. BinsiHue MyTareHoB Ha Opranusm 4enoBeka. [IpenMer, 3agaun 1 METObI
cenekuuu. ['enernueckue 3akoHOMEpHOCTH cenekunu. Yuenue H. M. BaBuiosa o nenrpax
MHOT000pa3us U MPOUCXOXKACHUS KyIbTYPHBIX pacTeHui. BHOTeXHOOr 1S, €e TOCTHXKEHUS,
MIEPCIIEKTUBBI Pa3BUTHUS.

Jemoncmpayuu

OOMeH BeIecTB U peBpalleHHe YHEPTUU B KIIETKE.

Jlenenue KIETKH (MUTO3, MEH03).

Crnioco6b1 0ecrosioro pa3MHOKEHHUS.

OnoJ0TBOpPEHNE y PACTEHUN U KUBOTHBIX.
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WNHauBuayanbHOE pa3BUTHE OPraHU3Ma.

HacnencTBennsie 601€3HM YeI0BeEKa.

BnusiHue ankoronusMa, HApKOMaHUU, KypeHHs Ha HAacJIeICTBEHHOCTb.

Myranuu.

MoudukanoHHass U3MEHYUBOCTb.

LlenTpbl MHOrOOOpa3us U MPOUCXOKACHUS KyJIbTYPHbBIX PACTEHUH.

HckyccTBeHHslit 0TOOP.

HccnenoBanus B 001actu OMOTEXHOIOTHH.

Ilpakmuueckue 3anamusn

Pemenue aneMeHTapHbIX T€HETHUECKUX 3aa4.

AHanu3 1 OLEHKa TUYECKUX ACIIEKTOB Pa3BUTUS HEKOTOPBIX MCCIIEI0BAaHUN B OMOTEXHOJIOTHUH.
Buo

DOBOJIIOLMOHHAS TEOPUS U €€ POJIb B JOPMUPOBAHNU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI Mupa. Bun, ero kpurepun. [lomynsiiys kak CTpyKTypHasi €IMHULIA BUJA U 3BOJIOLUH.
CuHTeTH4ecKast TEOpHsl SBOJIONMH. [IBUKYIIME CHIIBI ABOJIIOLIUY B COOTBETCTBHUH C
cuHTeTH4YecKoi Teopueit sBosonnu (CTI). I'eneTueckne 3aKOHOMEPHOCTH SBOJIIOIIMOHHOTO
npouecca. Pesynabrars! 3Bosonnu. CoxpaneHrne MHOT0OOpa3usi BUAOB KaK OCHOBA YCTOWYHBOTO
pa3Butus 6uocdepsl. [Ipruunnbl BeiMupanus BU10B. bruonoruueckuii nporpecc u
Oouonoruueckuii perpecc. [ MmoTe3pl NPOUCXOKICHUS KU3HU. Y CIIOKHEHUE )KUBBIX OPraHU3MOB
Ha 3emJie B IIpOLecce IBOIOLMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEpPHOCTH. /[oka3zarenbcTBa
POJICTBA YeNloBeKa C MIEKOMUTAIOIIMMHU KUBOTHBIMH. DKOJIOTUYECKUE (PaKTOPHI aHTPOIIOTeHEe3a:
YCIIOKHEHHE MOMYJISIIMOHHOM CTPYKTYphI BUa, N3TOTOBICHUE OPYAUN TPyAa, MEPEXO]T OT
PacCTUTENHHOTO K CMEIIaHHOMY TUITY IUTAaHUS, UCOJb30BaHue orusl. [losBienue
MBICIIUTEIBHOMN AEATEIbHOCTH U YiIeHOpa3aenbHoi peun. [Ipoucxoxknenne yeaoBeueckux pac.
Hemoncmpayuu

Kputepuu Buna.

[Tonmynsiuust — CTpyKTYpHas eqUHUIA BUA, €AUMHULA YBOJIOLUU.

JIBUKYIIHME CUIIBI SBOJIIOLIHH.

Bo3nukHOBEeHME 1 MHOTOOOpa3re MPUCIIOCOOICHH Y OpraHU3MOB.

Penxue u ncuesaromiye BUIbI.

JIBuKyIIMe Cujibl aHTPOIOreHe3a.

[IpoucxoxaeHue yenoBeka U 4eJI0BEUECKUX pac.

Ilpakmuueckue 3anamusn

Onucanue ocoOeit Buaa o MophoIoru4ecKoMy KpUTEPHIO.

AHanu3 1 OleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOKICHUS KUZHU.

AHanu3 1 OleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOKICHHS YEIOBEKa.

Okocucmemol

[IpenMer u 3a7aun HKOJIOTUU: yIEHUE 00 IKOJOTHUECKUX (PaKTOPax, yIeHHE O cOOOIIecTBaxX
OpraHu3MoB, yueHue o 6nochepe. Dxonoruyeckue GakTopbl, 0COOEHHOCTH UX BO3ACHCTBUSL.
DKkoJnoruveckas xapakrepucTtuka Buaa. [lonstue 06 sxonorudeckux cucremax. Llenu nutanus,
Tpoduueckue ypoBHH. broreorenos kak skocucrema. buoreHos u 6M0oTon Kak KOMIOHEHTHI
ouoreoreHosa. buocdepa — rinobanpHas sxocucteMa. Yuenue B. U. Bepnazackoro o 6uocdepe.
Poub kuBBIX OpraHu3MoB B 6nocdepe. bruomacca. buonoruueckuit kpyropopot (Ha npuMepe
KpyroBopoTa yriepoja). OCHOBHbIE HaIlpaBJIEHHUs BO3JIEHCTBUS YeIoBeKa Ha Orocdepy.
Tpancdopmanus ecTeCTBEHHBIX 3KOJI0THUECKHX cucTeM. OcOOEHHOCTH arpo3KOCHCTEM
(arporieHo30B).

Hemoncmpayuu

Dkonoruveckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBIL.

Me>XBUI0BbIE OTHOILIEHUS: TAPa3UTU3M, XUITHUYECTBO, KOHKYPEHIIUS, CUMOHMO03.

SIpycHOCTH pacTUTEIHLHOTO COOOIIECTRA.

KpyrosopoT yriepoaa B Guocgepe.

3anoBeHUKH U 3aka3HUKU Poccun.
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Ilpakmuueckue 3anamusn

CocraBiieHHE CXEM IepelauM BELECTB U S3HEPTUH (LIeTel MUTaHUs).

CpaBHuUTENIbHAS XapaKTEPUCTHUKA IPUPOIHBIX 3KOCUCTEM U arpo3KOCUCTEM CBOEH MECTHOCTH.
Pemenue skonoruyeckux 3agau.

AHanu3 ¥ OlIeHKA MOCIIEACTBUI COOCTBEHHOH IEATEFHOCTH B OKPY’KAIOIIEH Cpee,
rJ100aTBHBIX SKOJOTHYECKUX MPOOIIeM U IyTel X PElICHHUS.

IKcKypcuu

Muoroo6pa3ue BuoB. Ce30HHBIC U3MEHEHUS B IPUPO/Ie (OKPECTHOCTH MPOPECCHOHATBHON
oOpa3oBaTesbHON Opranu3anun). EctecTBeHHbIC 1 HCKYCCTBEHHBIE SKOCHUCTEMBI (OKPECTHOCTH
npodeccnoHaIbHOM 00pa30BaTeIbHON OPraHU3AIHH).
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2.3TemaTn4yecknii VIaH U coiep:KaHue y4eOHOM TUCHUILINHBL  (pu3nka

HaumenoBanue Conep:xanue y4eO0HOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUe PadoThI, caMoCcTOsITeIbHAA padoTa Oo0beM yacos Yposenns
PAa31€eJi0B U TEM 00y4yaloummXxcsi, Kypcopasi padboT (ImpoeKT) OCBOCHHUS
1 2 3 2
Pazpnea 1. MexaHuka 20
Tema 1.1. 1
OTHOCHTEIBHOCTH Uro Takoe MexaHuka. J[BrxeHue Touku u tena. IlonoykeHune TOUKU B IPOCTpaHCTBE. BeKTOpHBIE BENUYMHEL. 2
MEeXaHHY€eCKOI0 JeiicTBus Hag BekTopamu. [Ipoexiys BekTopa Ha oCh.
JABHKEHHSI.
CamocTtosTenbHast pabora «MexaHHUeCKOe IBHKECHUE) 3
Tema 2
1.2XapakrepucTuku ITepememenne. CKOpoCTs pPaBHOMEPHOI'O MPSMOIMHEHHOI O IBUKEHNUS. Y paBHEHHUE PaBHOMEPHOIO 2
MeXaHM4ecKoro NPSMOJIMHEWHOT O IBIDKEHUS TOUKH. Y ckopenue. [ padudeckoe mpezcraBieHne paBHOMEPHOTO MPSIMOJIMHEHHOTO
JABHKEHHS: JIBYDKCHUSL.
nepemMenieHne, CamocrosrenbHas padborta «[lepemerenner 3
CKOpPOCTh, YCKOpPeHMe. | [Ipaktuueckue 3ausatus ymp.l (5,6)
Tema 1.3 Buasl 2
JABMKEHUS MrHoBeHHas ckopocTb. CiokeHue ckopocteil. Y ckopenue. J[BrkeHne ¢ MOCTOSHHBIM ycKopeHueM. CKOpocTh TIpU 2
(paBHOMepHOe, JIBIKEHHUHU C IIOCTOSIHHBIM YCKOPEHHUEM. Y paBHEHUE JIBUKEHUS C IIOCTOSIHHBIM YCKOpEHUEM. J[BH>KEHUE C
PaBHOYCKOpPEHHOE) U MOCTOSIHHBIM YCKOPEHHEM.
ux rpaguyeckoe INpaktnueckue 3austus ymp.1 (8,9)
ONHCaHMe.
Tema 1.4 1
B3aumopeiicTtBue TeJ CBobozHoe najeHue Tei. [IBiKeHUe ¢ MOCTOSHHBIM YCKOPEHHUEM CBOOOHOrO MaieHus. PaBHOMEpHOE IBIKEHUE 2
TOYKH MO OKPYKHOCTH.
Tema 1.5 Mpuaumn 2
CyNepIo3uLMHU CHJI [swxenue ten. [locrynarensHoe nBMKeHME. BpamarenbHoe ABMKEHUE TBEPIOro Tea. YTI0Basl U JIUHENWHAs 2
ckopoctH BpaiieHus. CBs3b MEXKIY JIMHCHHONW M YIIIOBOM CKOPOCTSIMH.
CamocTrositenpHast pabora «JIBrmKeHne Tem 3
Tema 1.6 3akonbl 3
nuHamuku Hororona. OcHOBHOE yTBEprKIEeHHE MeXaHUKU. MartepuanbHas Touka. [lepsbrit 3akon Herorona. Bropoii 3akon HeloToHa. 2
Tperwuii 3axon Hetorona. Cuma. CBsi3p MEXIy YCKOpeHHEM U crioil. Macca. MHepImaipHbIe CHCTEMBI OTCUETa U
MIPUHIMI OTHOCUTENGHOCTH B MEXAHUKE.
[pakTryeckue 3ansaTus ymp.2 (4,5)
Jlabopatopnas pabora «VccrenoBaHue IBIKEHHS TENA O ISHCTBUEM IIOCTOSTHHOW CHITBDY 1
Tema 1.7 Cuabl B 3
Npupoe: ynpyrocrb, Cuuter B mpupogae. Cuibl BeemupHoro tarotenust. Cuna Tspkectu. ['paBuranmonnsie cuibl. CHIIBI BCEMHPHOTO 2
TpeHue, CHJIa TATOTEHHS.
THAKECTH.
Tema 1.8 3akon 2
COXpaHEHHHA 3aKOoH COXpaHEHHSI IMITYJIbCa M PEAKTHBHOE JIBIDKEHHE. Y CIIEXH B OCBOGHHH KOCMHUYECKOT 0 ITPOCTPAHCTBA. 2
HMIIYJIbCA U PeakTrBHBIC JBUTATEINN.
peaKkTuBHOE [pakrryeckne 3ansaTus ymp.3(9,10)

17




JBMKEHHeE. CamocrositennbHas padoTa «MITybC, peakKTUBHOE IBIKCHIC) 3
Tema 1.9 3akon 2
COXpaHeHUs Owneprus. Kunerndeckas sueprus. Padora cuna tsoxectu. [loTeHmanbpHas 3Heprist. 3aKOH COXPAHCHUS SHEPTHH B 2
MeXaHHYecKoil MexaHuke. Pabora crtbl ympyrocT. YMEHBIICHHE MEXaHUYECKOW YHEPTHU CHCTEMBI IO JCHCTBHEM CHJT TPCHHSL.
JHEpPruu. CamocroareabHas pa60Ta «OHeprus 3
KontponbHast pabora «MexXaHHKa» 1
Paznen 2 MoaekynspHasi pusuka. 30
MonexkynspHast
Ppuznka.
TepMoauHAMHKA
Tema 2.1 4
" OcHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOUM Teopuu. McTtopust atTomuctrueckux yueHuil. [Touemy 2
ar OMHCCTT(;E:I;KHX TEIUIOBBIC SIBJICHUS U3YYaIOTCS B MOJICKYJISIpHOM (hr3rke MakpocKonmueckue Tea. TermioBsie sBIeHus. 3HauCHUE
yaenmuii TEIUIOBLIE sIBJICHUSI. MOJIEKyIsIpHONH — KHHETHYECKON TEOpUH.
Tema 2.2 Macca n 4
pasMepbl MOJIEKY.I. Macca u pa3zmeps! mosiexyn. Konuuecto BermectBa. MomsipHas macca. Macca Monekyinsl Bozibl. ITocTosHHas 2
ABorazapo. bpoyHoBckoe nBuxeHHe. VimeanpHbli ras.
Tema 2.3 AdcorloTHasI 3
TEMNepaTypa Kak Temmnepartypa u TemnoBoe ABMKeHUe. OnpeaeneHne TeMIepaTypsl. 2
Mepa cpeaHen AOcomoTHas TeMIepaTypa Kak Mepa CpeJHel KHHEeTHYeCKOH SHeprun JyacThll. Vi3smepeHne ckopocTel MoIeKy
KHHETHIECCKOH raza. YpaBHEHHE COCTOSHUS MICAIHHOI0 ras3a.
JHepruu yacTui. Ipaktuueckue 3austus ymp.4 (3,4) 3
CamocrositennbHas padora «TemmepaTypay
Tema 2.4 Moaeab 5
HAeaJIbHOIo ra3a. VYpaBHEHME COCTOSIHUS UACAIBHOIO ra3a. ['a3oBble 3akoHbl. Mozenb HaeabHOr 0 ra3a. Y paBHeHue cocTosiHusL. 130 2
nporecchl. CBsI3p MEXIy NaBJICHHEM U CpeJHed KMHETHYeCKOH sHeprueil momekyn rasa. Pabora
rasa.
Tema 2.5 Moneinb 3
CTPOEHMS KUIKOCTH. Mogens cTpoeHus KUAKOCTH. HachieHHsIi nap. 3aBUCHMOCTD JaBJICHHS HACHIIIEHHOI' O TTapa OT TeMIepaTyphl. 2
Kunenus Henacrlennsiii nap. IIoBepXHOCTHOE HATSHKEHHE M CMAauHBaHUE.
[pakTryeckue 3anstus yup.6 (3,4)
CamocrositenbHast pabota «CTpoeHHE JKUAKOCTI 3
JlaboparopHas pabota «/3MepeHne BIIaXKHOCTH BO3yXa» 1
Tema 2.6 3MeHeHus 3
arperaTHbIX Kpucraminueckue u amopgHbie Tena. M3MeHeHusl arperaTHpIX cOoCTOsHUM BemectBa. CBoiicTBa aMOp(hHBIX Tell. 2
COCTOSIHMIi BelecTBAa. ®usuka TBEpAOro tena. XKuakue Kkpucraibl.
Tema 2.7 IlepBbiii 3
3aKOH IlepBriii 3ak0H TepMOAMHAMUKHU. BHYTpeHHsist aHeprus. [IpuMeHeHue nepBoro 3aKkoHa TEpMOJIMHAMUKU K 2
TepMOANHAMUKH. Pa3IMIHBIM TIPOIIECCaM.
CamocTtositenpHast pabora «TepMoarHAMIKAY 3
Tema 2.8 KIT /T 3
TEeIJIOBBIX | KTI/] TeruoBsix mBurarteneii. MakcumanbHoe 3HaueHre KI1J TennoBeIx aBurateneid. DKOIOTHYECKIe MPOOIeMEI, 2
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ABHraTeJei | CBSI3aHHBIC C TMPUMCHCHWEM TEIDIOBBIX MAIIWMH, W IPOOIIEMBI SHEProcOepeKEHUS.
KontponbHast pabora «MonekyispHas ¢usuka. TepMoarnHaAMHKaY 1
Paznen 3 DJIeKTPOAMHAMUKA 10
JJIeKTPOAUHAMHUKA
Tema 3.1 1
B3aumopeiicTBue BzaumMopeiicTBre 3apsDKEHHBIX Tell. DJIEMEHTapHBIC YaCTHIIBL. 3apsHKeHHBIC Tea. J[Ba 3HaKa JIIEKTPUICSCKUX 2
3apsisKEHHBIX TeJ. 3apsIoB
Tema 3.2 3akon 1
Kyiona 3akoH Kynona. Eaununa snekrpudeckoro 3apsana. Onbeitel KynoHa. DnekTpocTaTHieckoe Toje, €ro 2
OCHOBHbBIE XapPaKTEPUCTHKHU U CBSI3b MEXAY HHUMH.
JlaboparopHas pabora «COOpKa MEKTPUICCKOM LIETTH U U3MEPEHHUE CHITBI TOKA W HATPSDKEHUSI HA €€ Pa3InIHbIX 1
YYaCTKax»
CamMocrosiTenbHas paboTa «3akoH Kymonay 3
Tema 3.3 3akon Oma 3
JJISl y4acTKa Henm. 3akon Oma 11 ydacTka 1enu. 3HadeHus 3akoHa Oma. [locnenoBarenbHas coeAMHEHNS POBOIHUKOB. 2
[TapayuienbHOE coelMHEHHE MPOBOAHUKOB. 3akoH Joyns—IJIeHna.
Tema 3.4 1
ITonynpoBogHUKH. [TonynpoBogHUKH. DIEKTpUUECKasi IPOBOAUMOCTh PA3JIMYHBIX BellecTB. IIpoBoANMOCTE MeTaIoB. 3aBUCUMOCTb 2
COMPOTHUBJIEHHS IPOBOJIHUKA OT TeMIepaTtypbl. CBepXMpOBOIMMOCTb.
Tema 3.5 2
IHosrynpoBOIHUKOBBIH | IomynpoBOAHUKOBBII AMOA. TPaH3UCTOPBI. DIEKTPHUYECKU TOK Yepe3 KOHTAKT MONYIPOBOIHUKOB. 2
AUOI. [IpaxTnyeckue 3ansatus ymup.9 (4,8)
CamocrositenpHast pabora «I1omympOBOTHUKI 3
KontponsHast pabora «DIEKTpOIHHAMUKAY 1
DJ1eKTpOAMHAMHKA 5
Tema 3.17 MarnuTHoe | MarHuTHOE IOJe. 1
noJie. IlocTosiHHBIE ITocTOsIHHBIE MATHUTBI U MArHATHOE 10JI€ TOKA. BEKTOp MarHuTHOM MHAYKUMU. JINHUM MarHUTHOW MHAYKIVH. 2
MAarHuThbI U ITocTosIHHBIE MATHUTHI U MArHUTHOE TI0JIE TOKA.
MarHuTHOE 1moJjie CamocrosTenbHas pabota « MarHUTHOE TOJIe»
TOKA.
Tema3.18 Cuia 2
Amnepa. lpunmun Cmra Amniepa. Moaynb BeKTOpa MarHUTHOW MHIYKIWW. Monyib ciibl Ammepa. HampasieHus cuiel Amriepa. 2
ACHCTBHA IpuHIMI OEACTBHSA SIEKTPOABUTaTeNs. Pabora 1o ImepeMemEennIo MPOBOIHAKA C TOKOM B MATHATHOM IIOJIE.
JIEKTPOABUIATES JleficTBHe MarHUTHOT'O TOJIS Ha MBIOKymuiics 3apsaa. Cuna JlopeHna.
CamocrosrenbHas padora «Cuaa Amriepay 2
Tema3.19 SIBjaenue 1
371eKTPOMATHUTHOM | SBnenue snekrpomarauTHON nHAYKIHA. 3akoH DJC uaaykimn. CaMOMHAYKITHS. DHEPTysl MAaTHUTHOTO TTOJSL. 2
HHIYKIUH
Tema 3.20 1
KosebareabHoe | I"apmonndeckue konebarns. CBOOOTHBIE MEXaHHYECKHE KOJICOaHNSI. 2
JABHGKEHUE. [paktryeckue 3ansatus  ynp 10(1,2)

19




Paznen 4 KoJsie0anusi 1 BOJIHBI 10
Tema 4.1 JInneiinbie
MeXaHHYeCKHe [IpeBparnienue YHEPTUH IPH KOJIEOATETHHOM IBIKCHUH. CBOOOIHBIC 3aTyXaFOIIHE 1 2
KoTe6aTeNbHbIE MeXaHWYecKue KoneOanvs. BEIHYKICHHbIC MEeXaHUUSCKUE KOICOaHUs
CHCTEMBIL.
Tema 4.2 1
IMonepeunnie u XapaKTepHUCTHKH BOJIHBL. Y paBHEHHE TUTOCKOH Oerymieit Boubl. HTepdepeniius BoiH. [TousaTue o qudpakim 2
POJ0JILHBIE BOJIHBI. BOJIH. 3BYKOBBIC BOJIHBI. YJIBTPA3BYK H €ro MPUMEHCHHE.
CamocrosrensHas padora «TpanchopmaTopy 2
JlabopatopHas pabota «lI3yueHne 3aBUCMOCTH TIEPHOIa KOJICOaHUH HUTSHOTO (M MPYKUHHOT0) MasiTHUKA
OT JIJTUHBI HUTH (WJIM MacChl TPy3a)» 1
Tema 4.3.
D1eKTPOMATHUTHDIE CBOOOIHBIC 3JIEKTPOMArHUTHBIC KoJieOaHus. [IpeBpaliieHue SHePTuu B KoJIeOaTeIbHOM KOHTYpE. 3aTyXarolue 2
S Ta— 3JIEKTPOMATrHUTHBIC KoJleOaHus. [ 'eHepaTop He3aTyXaloUMX JICKTPOMATHUTHBIX KOeOaHuil. BEIHY X ICHHbIC
JJIEKTPUUYCCKHIE KOJICOaHNsI.
CaMocrosiTeNbHas padoTa « DIEKTPOMArHUTHBIC KOJICOAHHUS 2
Tema 4.4 1
DJIeKTPOMArHAUTHOE DJIEKTPOMArHUTHOE MOJIC ¥ 3JIEKTPOMAarHUTHBIC BOJIHBL. PacmpocTpaHeHre 3JIeKTPOMAarHUTHBIX BOJIH B 2
noJie 1 9JIEKTPOMArHUTHOM TIOJIE.
3J1eKTPOMATHUTHBIE
BOJIHbBI
Tema 4.5 Cxopocth 1
3JIeKTPOMATHUTHBIX | CxopocTh 51eKTPOMAarHUTHEIX BOJIH 2
BOJIH
Tema 4.6 IpuHIUNBI 2
PAaAMOCBA3H. | TIIpuaLMne paguocss3y. PasBuTHe CpPeACTB CBA3H. IIOHATHE O TENEBHACHHUE . 2
Tema 4.7 CBeT Kak 1
3JIeKTPOMATHUTHAS | Cer Kak 251eKTpOMarHMTHas BOJIHA. PacipocTpaHeHye paHoBONH, PaMOI0KALHS. 2
BOJIHA. CamocTrosiTenpHast paborta «PaanoBOIHE 1
Pasnmen 5 Onrtuka 10
Temad.8 2
Hureppepenuns n WnaTepdepennus n audpaxnus cBeTa. 3aKOHBI OTPaKEHUS W MPETOMIICHHs cBeTa. JIma3el. [ma3 kak omrmdeckas 2
audpakuus cBera. CHCTEMA.
3aKoHbI OTPa:KEeHUS U C c i >
[peTOMICHHS CBeTA. amocrositenbHas padbora « MHTepdepenius, Aubpakiws
Tema4.9 Tucnepcust
cBeTa. | qucnepcus cera. Bunpl mucnepcuu. IIpuMeps! UCIEPCHH. 1 2
Jlabopatopusbie paboTsl «I3ydenne naTephepeHINH U TG PAKIANA CBETa» 1
Tema4.10 PaznuuHbie
Crrextps! ucnyckanusi. CIIeKTpHI IOTIIOMICHUs. Pa3mdanabie BUABI 3JIEKTPOMATHUTHBIX W3TYyYEeHHH, HX CBOMCTBA U 3 2

BH/bI

MPAKTUYCCKUC IIPUMCHCHU .
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3JIEKTPOMATHUTHBIX CaMocrosiTennbHas paboTa « BUIBI U3ITydCHU 1
U3J1y4YeHMuid, 1104
CBOliCTBA U
NMpPaKTHYeCKHe
NpUMeEHEeHMsI.
Tema4.11 2
Onruveckue | Ontuyeckue npu6opsl. CTpoeHue NIpUGOpOB. 2
npudopkl. KontposbHas padora «DJIEKTPOTHHAMHUKA 1
Pasznens. CTPOEHUE ATOMA U KBAHTOBAS ®U3NKA 6
Tema 5.1 I'unore3a 1
IInanka o kBaHTaX I'unoresa [Tnanka o kBantax. [locrosinaas [Inanka. @oroaddext. Teopust horosdpdexra. PoToHBI. 3aKOHBI 2
dbororddexra.
IIpaktuyeckue 3austust yop.14(3.4)
Tema 5.2 1
doTorpdexr. | dororddexr. Habmonernue hororddexra. 3akons! Gororddekra. Teopus porodrddekra 2
CamocrositenpHast pabora «DoTodd ek 1
Tema 5.3Ctpoenue 1
aToMa: IVIaHeTapHas CrpoeHue aToma: ImaHeTapHas Mojenb U Mozenb bopa. KBantoBas nocrynata bopa. Monens atoma Bogoposa o 2
MoOAeJb U MOAEJIb bopy.
bopa. CamocrosrenbHas padora «CTpoeHHe aToMa » 1
Tema 5.4 Ctpoenne 1
ATOMHOT0 SI/1pA. | Ctpoenue aToMHOro siipa. MeTo1bl HabJIIOIECHNS. M PETUCTPALIMHI HJIEMEHTAPHBIX YACTHIL. 2
CamocrosTenbHas padora «Ilornomenue 1 HCITyCKaHHe CBETa aTOMaMH » 1
Tema 5.5 JDueprus
paciuenyieHus siapa u DOHeprus paclueruieHus sapa u saepHas sHepretuka. Mzoronsl. CTpoeHHe aTOMHOTO Spa, SePHbIE CHIIbL, 1 2
siiepHasi JHepreTUKA. siIepHast peaxiusi.
Tema 5.6 1
PagnoakruBHble PannoaxkTuBHBIE N3ITydEHNS U UX BO3JCHCTBUE HA J)KUBbIE OpraHu3MBbl. fnepHble peakunu. MckyccTBeHHas 2
H3My9EHMsL U UX PaIMOaKTUBHOCTB. Jlenenne Tsokenbix saep. llennas snepHas peakims. Y IpapiseMas HENHas PEakius.
BO3€HCTBHE Ha CamocTosTenbHas pabota «CTpoeHHE aTOMHOTO SIpay» 2
KUBBIE OPTaHU3MBbL. | 1 urhonpaas pabora «CTpoeHNe aToMa 1 KBAHTOBAsi (DH3HKa» 1
Bcero: 137

Umozcosas ammecmayus 6 hopme oupepenyuposanno2o 3avema
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2.2 TeMaTH4ecKUil IJ1aH U coJiepKaHue y4eOHOM TUCHUIUIMHBIL XUMUS»

HaunmeHoBaHue pa3feoB u Coaep:xanne y4e0HOro MaTepuasa, JJabopaTopHble U MPaKTHYecKHe padoThl, O0bem yacoB | YpoBeHb
TeM CaMOCTOSITEJIbHASI Pa00Ta 00y4aI0IMXCsl, KypcoBasi padoT (IIPoeKT)
YCBOEHHS
1 2 3 4
Beenenue Oomas u HeopraHuveckasi XHMHs. 56
Pazpen 1.
Tema 1.1. Conep:xkanue y4yeOHOro MaTepuaia
OcCHOBHbBIE XUMUYECKHUE [IpencrasieHus o ctpoeHuu BemiecTsa. BajgeHTHOCTh. Xumuueckue ¢popmyiibl OCHOBHBIC 3aKOHBI | 1 1
TOHSITHS M 3AKOHBI XHMHH | XHUMHU.
Camocmoamenvuasn paboma odyuarowuxcs 3
[IpoBecTu pacyeTsl M0 XUMHUUECKUM (HOPMYJIaM Ha OIpeaeIeHHEe MACCOBOM JI0IM BEIIECTRA, JIOIH 2
MIPUMECH. 3
Pemenue 3a1a4 Ha TEPMOXUMHUYECKUE YPABHEHNUS 1
Conep:xkanue y4yeOHOro MaTepuaia 5
ITepuommueckuii 3axon J1.M.Menneneesa, nepuogunieckas cucrema. CTpoeHue aToma. 4
Pacrnipenenenue 3MeKTpOHOB O YHEPTETHUECKUM YPOBHSIM U MOAYpOBHAM. CocTaBieHue 1
Tema 1.2. Hepuoﬂnqec]{nﬁ OJICKTPOHHBIX q)OpMyH .BasenTHOCTEL M BaJIeHTHBIE BO3MOKHOCTH
3aKOH U NmepuoaAnYecKas 1 2
cUCTeMAa XMMHUYECKOI0 IIpakTuyeckas padora Nel «Pacnpenenenne 37eKTPOHOB MO SHEPTETUIECKAM YPOBHSM.
3JIEMEHTAa I[.I/I.MeHzle.ﬂeeBa. 3J'ICKTpOHHI)Ie (I)OpMYJ'ILI. » 3
Camocmoamenvnas paboma odyuaromuxcs 1
ITonroroBuTth mokiax (mpesenranuio) o J.M.MenneneeBe 1 0 MEPUOTUICCKON CHCTEME i 3

Pacrmipenienenne 31eKTpOHOB TI0 HEPreTHYECKUM YpoBHAM. CocTaBIIeHNE EKTPOHHBIX (hopmMyrt
BaneHTHOCTD M BaJIeHTHBIE BO3MOKHOCTH. OnpezeneHue BaJICHTHOCTH SJIEMEHTOB O
XUMHYECKAM (hOpMyIIaM.
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Conep:xanue yueOHOro MaTepuaia

YcnoBusi 00pa3oBaHUs XUMHUECKON CBsi3u. MOHHAas, TONsSpHAs U HEMOoNspHas KOBAJICHTHBIC CBI3U. | 4
Temal.3 Merannuueckass ¥ BOAOpOIHAs CBS3U. ATperaTHOE COCTOSHHE BellecTB. UWcThie BellecTBa M
cMecu. JlucnepcHble cuUcTeMbl. PerieHue 3amad Ha ONpeNereHUE MacCOBOM JIOJIM BELIECTBA,
Crpoenue Beuecrsa MOJISIPHYIO KOHLIEHMPAyuio.
CamocmoamenvHasn paboma odyuarwuxcs
Onpeznenenvie BUAa XUMUYECKOM CBSI3U: MOHHAS , BOAOPO/AHAsA, KOBAJEHTHAs ( momsipHas u | 2
HENoJsIpHas), MeTajindecKas
Cooepircanue yueoHozo mamepuana 9
Knaccudpukanus xummuueckux peaknuii. CKOpOCTh XUMHUECKHX peakiuii. ®akTopkl, BIHSIONINE
Ha CKOPOCTh XHMHYECKHX pEaKIud. XUMHYECKO€ pPaBHOBECHE W YCIOBUS €ro CMEIIeHHs. | 7
OJIEKTPONHUTH B HEANIEKTPONUTHI. CTENeHb MIEKTPOIUTHISCKOM Auccorranun. CUiIbHbIC U Ci1adbie
Tema 1.6. ANEKTpONUTH. Peakmmy moHHOTO OOMEHa. YCIOBHSI MPOTEKaHUS pPEaKIMM HWOHHOTO OOMeHa 10
koH1a ['uaponus comneit. 2
XuMHYeCKHe peakiuu Jlabopamopnas paboma 1 «DaxkTophl, BIUSIONINAE Ha CKOpPOCTb XHUM. peakiui»
CamocTosiTeIbHAs paGoTa 00yyaronuxcsi 1
CocrapreHue ypaBHEHHUM THAPOIH3a COIEH 1
Hammcatp ¢opmymbl 10 BaJIeHTHOCTH. 1
Hammcatp 1 ypaBHSITH peaKiiy , OMPEAEITUTh THIT PEaKIIHH
Cooepircanue yuedbnozo mamepuana 6
[TonoxeHnre MeTaIoB B IEPUOAMYECKON CHCTEME M OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS UX
Tema 1.7. aToMOB. OHU3MUECKNE I XUMHUYECKHE CBOMCTBA METAIUIOB. XUMHUYECKas M SJEKTPOXHUMHUYECKAs 5
KOPPO3HUs METAIIIOB. 3amuTa oT Koppo3uu. O0Imias xapakTeprUCTHKA METAJUIOB TJIABHBIX TOATPYIIIT
XuMHS METAJLII0B BakHeilmme crinaBel Jkene3a, 4yTyH, CTajb.
Ilpakmuueckaa paboma 2. 3HaKOMCTBO ¢ 00pa3liaMi METAJIOB B UX pynamu ( pabora ¢ 1
KOJUTEKITHSIMH )
CamocTosiTesIbHAsI padoTa 00yJarouIuxcs 2

1.Metanisl IMaBHBIX NOATPYNI U MOOOYHBIX HOATPYII , X OCOOCHHOCTHU M IPUMEHEHHUE
2. «CrmaBbl METaJUIOB, X IPUMEHEHHE B )KU3HN»
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Tema 1.8. Cooeparcanue yueonozo mamepuana | .,
Obmue cBepenuss o Hemeramnax. CrpoeHue u cBoicTBa. OKUCINTETHHO-BOCCTAHOBUTENBHBIC
XuMUS HEMETAJIOB CBOICTBa HEMETAJUIOB
CamocTosiTeIbHAs padoTa 00y4aronmuxcst
3. Ponb MeTaNIoB M HEMETAIJIOB B MOei mpodeccuu
HuddepeHumpoBaHHbIil 3a4eT. 1
Ypox-00001eHus
Pasznea 2. Opranuyeckass XuMusi 28
Cooepircanue yuedbHozo mamepuana
Beenenne. Teopus xumuueckoro crpoeanst A.M. Bytneposa. M3omepus. [1puumabt
Tema 2.1.Bsenennue. MHOT000pa3usi OPraHNYeCKUX COCIMHEHUN. DIEKTPOHHAS PUPOIa XUMUYIECKHUX CBSI3eH 2
OcHoBubIe MOMI0KEHMs Kraccudukarms opraHnuecKux COeTUHEHUN.
TeOpUH XUMHUYECKOro
crpoenusi A.M.bytieposa.
CamocTtosiTeibHast padoTa 00y4aArOIIMXCS
M3omepus. Hammcats n Ha3Bath n3omepsl C10H22 u COH20 3
Cooepircanue yuedbnozo mamepuana 16
[IpenenbHbie yrieBOOOPOIbI, 00MIas JopMyiia CTPOCHHE U CBOMCTBA .M30MepHsl yIIIepoaHOro
Tema 2.2 ckenera. CucrteMarnueckass HOMEHKIATypa. XUMHYECKHUe cBoicTBa. [IpakTHdeckoe 3HauCHHE 3
MIpeIeNbHBIX YTIIEBOAOPOIOB. .
Yraesogopoas! H X L{MKI0ATKAHBI 1
PUPOAHBIE HCTOTHUKH Camocmoamenvhas paboma odyuarouguxcs
1.Hammucats 1 ypaBHSTH pEakiiuyl TOPEHUS U pa3IoKeHus (MHI. 3a1aHus 1

[Ipenensubie y/B
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Henpenenvusie y/B

Apomarudeckue V.B.

[IpuponHbie HICTOYHUKY Y/B

Coaep:xanue y4eOHOro MarepuaJsia

Ankensl. OOmas ¢popmyna ankeHoB. JtuieH. Homenknarypa. [lonydueHue ankeHOB. XUMHUECKHE
cBoiicTBa ankeHoB: I[lommmepuszanus. [loHATHS: MOHOMEp, MOMUMEp, CTENEHb MOTUMEPU3ALINU.
CoiicTBa nonuatuieHa. IlppuMeHeHne 3TUIICHOBBIX YIIIEBOAOPOIOB.

JueHoBbie yriieBONOPOAbI (YITICBOIOPOILI C ABYMS MBOMHBIMH CBsI3sMHU). [loHSATHE O JUEHOBBIX
yIIeBOMOpOAax; HX oOmas (opMyina; CHCTEMaTH4YecKass HOMEHKIIATypa; BHJbI H30MEpPUHU.
XUMHUYECKHE CBOMCTBAa JTUCHOB B CpaBHEHHMU C ayikeHamu. [lonmumepwmsarus OyraaueHa 1,3 u
n3omporneHa. [IpuponHbIil U CHHTETUYECKUN KaydyKHU, UX IPUMEHEHUE.

Aunkunbl. Auerunes. Ero crpykrypHas u anekrponHas Gopmyinsl; [oMonorudeckuii psi
anerniiena. O0mas Gpopmysa alkuHOB. Bunbl crpykrypHoi nzomepuun. CucteMaTuieckas
HOMEHKJIaTypa alKUHOB. XMMUYECKHUE CBOUCTBA.. [lonyyeHne u npruMeHeHne aleTuaeHa
Camocmoamenvhas paboma odyuaromuxcs

IIpuroroButs moxman (mpesenramuto)o C.B.JIebGenese.;

0 CHHTE3€ MCKYCCTBEHHOT'O Kay4dyKa, O MOTyYeHUH PE3NHBL

Cooepircanue yuedbHozo mamepuana

Benzon.-nipencraButens apomatnueckux v.B. CtpykrypHas hopmyna. [IpupoiHbie HCTOUHUKHT |
CHHTETUYECKHE CITOCOOBI TIOMYYEHUS apPOMATHYECKIX yIIIEBOAOPOAOB.. OHU3HUECKIE U XUMHUECKUE
cBolicTBa OeH30Ma.

[Ipuponusit 1 monyTHBINA HeQTAHOH ra3el. HedTh-pusnueckue cBoiicTBa\. Opakunu HEPTH MIpH
npssMoit meperonku. Kpekunar vedtr. [Tupommns. KokcoxuMmudaeckoe Mpon3BOICTBO.
KonTposbHast pa6oTa 1o TeMe « YIjieBoaopoaAbD»

Camocmoamenvnas paboma odyuaromuxcs
«l'omomnoru 6er3omna: Tomyorn u ctupoin. CTpoeHUe IPUMEHEHUE.

NN
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Tema 2.3

Kucaopoacoaep:xamue
OpPraHu4e€CKMue COCANHCHUA

Cnuptsl 1 QeHOoTbI

Aapaernabl. KeToHbI.

KapGoHoBbIe KHCJIOTBI

Cooepircanue yuedbnozo mamepuana

Cnuptsl. CTpoeHue NnpenenbHbIX OMHOATOMHBIX CIIUPTOB ['OMOIOrH4ecKuii psia CIUpPTOB.
CrpykTypHas u3oMepusi (M30Mepus YyIIIepOIHOr0 CKeleTa U MojoKeHne GyHKIIMOHATBHON
rpynmsl). PanronansHas U cucreMarnieckas HoOMeHKiIatypa. OCHOBHBIE CIIOCOOBI MOMyYeHUs
cnuproB. PuU3HMYECKUE CBOWCTBA CIIUPTOB. XUMHUYECKHE CBOMCTBA CIIUPTOB. MeETaHOII U ATaHOI.
Ux nmpuMeHeHe U TPOMBIIIICHHBI CHHTE3. SII0BUTOCTH CIMPTOB, TYOUTENBHOE JIciiCTBHE HA
OpraHu3M 4enoBeka. [ eHeTnueckast CBsI3b MEXAY YyIVIEBOLOPOAAMU U CIIUPTaMU

MHoroaToMHbIE CITUPTHI, UX cTpoeHue. OCOOEHHOCTH CBONCTB MHOTOATOMHBIX CITMPTOB.
KauecTBenHas peakuys Ha MHOTOaTOMHBIE CITUPTHI — B3aUMOAEHCTBHE ¢ THapokcuaoM Meau (11).
IIpuMeHenne 3STUIICHITIMKOMNS U ML EPUHA.

®enonbl. Onpenenenue kiacca ¢penonos. x crpoenue u cBoiicTBa. S 10BUTOCTE (DEHOIOB,
TyOUTENbHOE ASHCTBIE HA OPTaHU3M
YyeJIoBeKa

Camocmoamensvhas padoma ooyuaowuxcs

1.«CrmpTHI ¥ UX BIMSHUAC Ha 37I0POBHE YETIOBEKA)»
«MHOr0aToOMHBIE CITUPTHI  UX IPUMECHEHUE B )KU3HU
3.«®DeHOoIBI- TTONB3a U BPEI»

14

NN

Cooepircanue yuedbnozo mamepuana

Onpenenennie Kimacca anpaerunoB. Mx ¢yHkumonamsHas rpymma. OOmas  ¢opmyna,
TOMOJIOTHYECKUH pAI W CTPYKTYypHas M30MEPHUS albIeTHA0B. PanMoHabHas W cHCTeMaTHdecKast
HoMeHKnarypa. [lomydeHue u cBOMCTBA anbJIeru10B

Cooepircanue yueonozo Mmamepuana
Onpenenenne kiacca KapOOHOBBIX KHCHOT. Mx QyHKimoHampHas rpymnma.. OOmast dbopmyna u
TOMOJIOTHUYECKHM PSAA MPENENbHBIX ONHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Buabl cTpyKTypHO#I
m3omepun. CuctemaTndeckass HOMeHKIarypa. llomydenne u ¢usndeckue CBONCTBA KapOOHOBBIX
KHCTIOT. XWMHYECKHE CBOMCTBa KapOOHOBBIX KHCIIOT. BakHelIre mpeacTaBuTens KapOOHOBBIX
KHCJIOT.

Jlabopamopuasa paboma Ne3 1lonyueHne yKCyCHON KHCJIOTHI U M3YYEHHE CBOWCTBA KapOOHOBBIX
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KHUCJIOT

Camocmoamenvuasn paboma ooyuarouwuxcs 2
2
Caoxubie 3pupbl. Kupbl Hamnucate u YpaBHSTH peakuuu, XapaKTepHbIC JUTSt KapOOHOBBIX KHUCIIOT
KapOoHOBBIE KHUCIIOTBI W UX MPUMEHEHHS B KU3HU 4
Cooepircanue yuedbHozo mamepuana 3
Crpoenue cinoxHbix 3¢upoB (obmias (opmyna). Peaknuu stepudukanmu.. X npumeHenue B | 1
HapOJHOM XO3SIICTBE, POJIb B MIPHUPOJIE.
Kupsl 1 ux cpoiicTBa. PHU3NYECKWE M XUMHUYECKHE CBOWCTBA JKHUPOB: THUAPOIN3 >KUPOB; HX
OKHCJIEHHE; TUAPUPOBAHHE KUAKHUX KUPOB. CHHTETHYECKHE MOIOIIHNE CPEICTBRA. 2
Konmponsnasa paboma 2 no teme «Kucnopozaconepsxaliyie OpraHHIecKHe BEIeCTBa 2.
Camocmoamenvnasa paboma ooyuarouwjuxca Mpuia Kak COMHM BBICIIUX KapOOHOBBIX KHUCIOT U UX | 2
IIPOU3BOOHBIX. IToHsiTHE O CHHTETUYECKUX MOIOIIHX CPEACTBAX.
Cooepircanue yuedbHozo mamepuana 5
YraeBoasbl [onstre n xnaccudukanus yriieBogos. Monocaxapuabl.. CTpoeHHe TITIOKO3bl KaK MHOTOATOMHOTO
aNbIETUOCTINPTa. XUMHUYECKHE CBOMCTBA IVIIOKO3BI, Bumbl OpOKeHUS TIFOKO3bI (CHUPTOBOE H
MOJIOYHOKHCJIO€). 3HAUEHHE TIIOKO3BI M €€ MPOM3BOMHBIX IS YenoBeka. HaxokeHne TTroKo3bl B | 2
npupone. PpyKTo3a — CTPYKTYPHBIH M30Mep TTI0K03bl. CTpoeHne 1 CBOHCTBA (DPYKTO3EI.
Hucaxapumasl (MaJIbTO3a M caxapo3a), UX COCTaB, CTPOCHHE, CBOMCTBA. Peakius ¢ THAPOKCHIOM
menu (I1), ruaponms. 1
INomucaxapunel. Kpaxman. CocrtaB, cTpoeHne. XHUMHUYECKHE CBOMCTBA: peaknus ¢ HOAOM, | 2

rugponus. IlpeBpamienne Kpaxmana numu B opraHusme. [nukoreH. Lemmronosza. Cocras,
CTpOEHHE, CBOMCTBA..
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Tema 2.7 Cooepircanue yuedbnozo mamepuana 6
A3oTcogepaxanue Awmunbl. Knaccudukanus. Mzomepuss u HomeHkIaTypa aMHHOB. (OCHOBHBIE CBOIMCTBAa aMHUHOB.. | 2
OpraHuyveckKue coeIuHeHust Apomaruyeckue amuHbl. AHuiuH. Ero crpoenme. ®dusmyeckue M XUMHYECKHE CBOMCTBA
MEPBUYHBIX APOMATUUYECKUX aMHUHOB Ha NpUMeEpE aHWIMHA. 3HAYCHHE aHUJIMHA B OPTaHUYECKOM
cunTtese. [Ipou3BonCTBO KpacuTenel, B3pbIBUaThIX BEIIECTB, JIEKAPCTBEHHBIX IIPENapaToB.
[lonstue 00 amuHOKHCIOTaXx. L- AMuHOKHCIOTHL. MX 3HaueHue B mnpupone. Ha3panwue
aMUHOKHUCHOT. Bujbl nzomeprn. ®U3nueckue 1 XMMAYECKHUE CBOMCTBA AaMUHOKHUCIIOT. 2
Benku — npuponnsie nonmumepsl. Coctas u crpoenne OenkoB CpoiictBa OernkoB. [IpeBpaiienne 2
0eJKOB B OpraHusMe. YCIEeXH B U3yUEHUH U CHHTE3e OCTIKOB. XHUMUSI U 37I0POBbLE UElIOBEKA.
Jlekapcrsa. [IpoGiembl, CBSI3aHHBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX MPEapaToB
Tema 2.8 Cooepircanue yuedbHozo mamepuana 5
Cunres OcCHOBHBIE METOIBI CHHTE32 BBICOKOMOJEKYISAPHBIX COCMUHEHHA — PEaKIH MOTMMEpH3aluu U
BBICOKOMOJIEKYJIAPHBIX nonukoHAeHcanuu. [ImactMacesl n kaydyku. CHHTeTHYECKHEe BOJIOKHA; Pollb XWMUU B CO3MaHUU
BellleCTB HOBBIX MaTepHAJIOB, IPAKTUYECKOE HUCIOIb30BAHUE MMOJIMMEPOB U BOZHMKHOBEHHE IKOJIOTMYECKON | 3
poOIIeMBbl BTOPUYHON TIepepaboTKy OIMMEPHBIX MTPOMYKTOB. By/yliee monmuMepHbIX MaTepralioB.
Jlabopamopnaa paboma 4 «Pacno3naganue niacmmacc u CUHMEMUYECKUX 60T10KOH.
2
CamocmoamensHnasn paboma ooyuarwuxcsa .
.Cocrapnenue kpoccBopa Ha TeMy «OpraHnyecKre BEeIecTBay. 2
KonrtpoJsbnas pabora Jugppepenyuposannsiii 3auem 2
Bcezo: 50
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2.2. TemaTnuyeckuii IJIaH U cofiep:KaHue y4eOHOH TucuuIuInHbl «buonornsa»

HaumenoBanue Conepxxanne yueOHOro MaTepuala, JJabopaTopHbIE M NPAKTUYECKUE PaOOTHI, O6bem VYpoBeHb
pa3aenoB U TeM caMoCTOsITeNIbHAS paboTa 00yJarmuXxcs, KypcoBast paboT (MIPOEKT) 9acoB YCBOCHWSI
1 2 3 4
Paznen 1. YuyeHue 0 KJIeTKe 8
Tema 1.1. Kparkue Coaep:kanue yueOHOro MaTepuajia 1
cBeleHUs u3 ucropuu | Knerka — osnemeHTapHas JKMBasi CUCTEMa W OCHOBHAs  CTPYKTYPHO- 1
U3Y4EHUs KJICTKH. | (YHKIMOHAIbHAsI €IMHUIA BCEX KHUBBIX OpraHu3MoB. KpaTkas ucTopusi U3ydeHus
Hurtonorus — Hayka o | kieTku OCHOBHBIE NOJIOKEHUS KIETOYHON TEOPHUH.
KJIETKE CamocmosmenvHnas paboma o6y4arouuxcs .
«Kparkue cBeneHUs U3 MCTOpPUM H3ydeHMs KieTkn», «LluTosmoruss — Hayka o 3
KIIETKE».
Tema 1.2. Coaep:xkanue yueOHOro MaTepuajia
Xumuyeckuit  coctaB | OCOOEHHOCTH CTPOCHUS U KHU3HEACSITETbHOCTH KIETOK MPOKAPHUOT, 3yKapHOT. 2 1
KJIeTKH. Bosia u nqpyrue | XuMHA4YecKkHil cocTaB KIETKH. Boaa u 1pyrue HeopraHu4ecKre BelecTBa.
HEOpraHUyYecKue
BEIIECTBA.
Tema Conep:xaHue y4eOHOro MmaTepuaja
1.3.0Opranunueckue Opranunueckue BemectBa KiaeTkd. CTpoeHHME  yrieBOJAOB U JIMIHUIOB. 1 1
BEIECTBA KIeTKU. | WX pouib B KU3HEEATEIbHOCTH KIETKH.
VYrneBobl, JIUMUIbI Camocmosmenvuas paboma y4aujuxcs
«Ponb yrneBoAoB U KUPOB B KU3HEICATEIILHOCTH KIICTKIY. 3

29




Conepxxanue y4eOHOro Marepuasa

L 4T Crpoenne u (QYHKOMHM MOJEKYT OEIKOB, HYKJICHMHOBBIX KHCIOT, ATO. 1
ATema.
CX0/CTBO XMMHYECKOTO COCTaBa — JIOKA3aTeJIbCTBO POJICTBA KJIETOK pa3HbIX
Opranunueckue
OpraHU3MOB.
BEIlIECTBA KJICTKH: C .
amocmoamenvHas paboma 00y4arouUxc.
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
1.5Tema. Ctpoenue P y P
CrpoeHHe KJICTKH, OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBHI KJICTKU. BHpYCHI, 2
KJIETKH. O6men
npodunaktuka CII1/]a. OOMeH BemecTB U YHEPTUU B KIIETKE
BEIIECTB W JHEPTHU B
KJIETKE
Pa3MHOKeHHe U MHIMBHUIYAJIbHOE Pa3BUTHE OPTraHU3MOB 3
Paznea 2
Tema 2.1. [leneHue ConeprxaHue yueOHOro Marepuaja
KJIETKH muTo3. | Ku3HeHHbI 1UKAT KiIeTKA. COCTaB M CTPOEHHWE XPOMOCOM. OJTalbl MHTO3a H 2
Tema 2.2 Meiio3. | Meno3sa.
®opMmbl  pasMHOXKeHHs | ['aluIOMIHBIN U TUITIOMIHBIA HAOOP XPOMOCOM 1
OpraHU3MOB.
Paznen 3 OCHOBBI T€HETHKH U CeJeKIUU 13
Tema 3.1. Ilpenmer,
3alayd U METOJIBI
Conep:xanue y4eOHOro MmaTepuaJja
TECHETUKH. 1

HacnenctBeHHOCTE.
3MeHunBOCTE.

OnpeneneHHe TCHCTUKH, OCHOBHBIC IIOHATHSA TI'C€CHETHKH. TepMI/IHOJ'IOFI/IH u
cuMBoJIMKa. OcOOEHHOCTH MCTOHOB U3YUCHUS I'CHCTUKU
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Tema3.2
Monorubpuanoe
cKkpemniuBanue, | 3akoH
I. Mennens u
XpOMOCOMHAsi  TEOpuUs
HACJICJICTBEHHOCTH

Copep:xanue y4eOHOro MaTepuajia
MoHornbpuaHOE CKpeUIMBaHWE U €ro 3akoHoMepHocTH.!.2 3akonbsl I'. Menpens.
Pemrienne 3amay Ha MOHOTHOPHUIHOE CKpEIUBAHUE

Tema 3.3. Hurubpun-
HOE CKpCIIUBAHUE.
3aKOH HE3aBHCHUMOTO
pacIeryICHHs TEHOB.

Conepxxanue y4eOHOro Marepuasa
['eneTnyeckass TepMUHOJIOTHS U cUMBOJIMKA. JluruOpuanoe ckpemubanue Il 3akon
Menpensi; X0 pacHISIUICHUS TPU JUTUOPUAHOM cKpemuBaHuu.  CIETUICHHOE
HacJeJI0BaHue.

Tema 3.4. Teneruka
noJyia.Hacinenosanune
CIEIUIEHHOE C IIOJIOM.

Coneprxxanue y4eOHOro Marepuaja
I'eneTHKa 1mosa; HacIeTOBaHUE MPU3HAKOB CIICTUICHHBIX C 1MOJIoM. HacreacTBeHHBIE

HacnenctBeHnnrie 0oJie3HM YenoBeka .BimsiHue pa3IMuHbIX BEIIECTB HAa HACIEACTBEHHOCTh YEJIOBEKA.
0oJ1e3HM.
Tema3.5s.
ConeprxaHue y4eOHOro Marepuaja
MoaudukanroHHast N
Omnpenenenne MOAM(PUKANMOHHON  W3MEHYMBOCTH NPHUMEPHI; HOPMa PEaKIIUH;
n3MeHunBocTh. Hopma N
Crartuctuueckre 3aKOHOMEPHOCTH MOIU(DUKAITMOHHON N3MEHUYHNBOCTH
peaKIuu.
Tema3.6
Conep:xanue y4eOHOro MmaTepuaja
HacnencrBennas o o
JEMeHaBoCTs.  Myta Knaccudukanus HacnencTBeHHbIX HM3MeHeHUH. OmnpeneneHre W BUABl MYyTallui.
’ yr [Tonesnbie u BpenHbie Mytanuu. [lonmuruionaus. 3arps3HeHUE MPUPOTHON CpPEIbl
LIMH, X BU/IBI,

IIPUYUHBI 1 3BHAUYCHUC.

MyTarc¢HaMu 1 3J0POBbC YCJIOBCKaA.

Tema 3.7 Ilpeamer,
METOABl W 3aJa4d
celIeKIMM. YYeHHe O
LIEHTpax
MIPOUCXOKICHUS
KYJIBTYPHBIX PAaCTeHUN

Conep:xxanue y4eOHOro MmaTepuaJja
3agauu, npeaMeT U MeToAbl cenekuuu. [lopona, copt ,mramM. 3Hauye€HUE FEHETUKU
g cenekiuu. Ponbs uckycctBenHoro or6opa. Yuenne H. . BaBuioa o nentpax
MIPOUCXOXKACHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHUH. 3aKOH TOMOJOTHYECKUX
PAZIOB B HACJIEJACTBEHHON N3MEHUYUBOCTH.
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Tema 3.8. Cenexuus
pacTeHui,

Tema 3.9.
Cenexkuus KUBOTHBIX.
OCOOEHHOCTH METOJIOB
CEIEKIINU

Conepxxanue yueOHOro Marepuaja

OrnpezenieHue CeNeKInH; LIEHTPbI TPOUCXOKICHUN KYIbTYPHBIX PACTEHUN; METO/IbI
CEJICKIIMH PACTCHHI U KUBOTHBIX: OTOOD, THOPHIN3AIINS, UHAYIIHPOBAHHBIH
MYyTareHes, MoJIMILIONANS, SIBJICHUE T€TepO3UCca; JOCTIKEHUS U OCHOBHBIE
HaIPaBJICHUS COBPEMEHHOU CEJICKIINH; 3HAUCHHUE CCJICKIINH TS PA3BUTHUS C/X
MIPOU3BO/ICTBA, METUIIMHCKOU, MUKPOOHOJOTUUECKON U APYTUX OTpacieit
MIPOMBIIIJIEHHOCTH.

Paznea 4

JBOJIOIHOHHOE YUeHHe

Tema5.1 Xapakrepuc-
THUKA OMOJIOTUH B J10-
JAPBUHOBCKHI NIEPHO/I.
[Ipennocenku
BO3HUKHOBEHHSI
yuenus Y./lapBuna.

Coneprxxanue y4eOHOro Marepuasa
CymHoCTh MeTaQU3N4YECKOr0 MUPOBO33peHusl. 3HaueHue TpynoB Jlunues [lepBoe
sBomonnoHHoe yuenue JK. b. Jlamapka. [IpyuanHbl 1 ABMOKYIIUE CHIIBI BOJIFOLUN
o Jlamapky. [Ipeanoceuikyn Bo3HUKHOBEHU yueHus Y. /lapBuHa

Tema5.2.9Bor0IN0
HHOE Y4YECHHUE 4
HapBuna. Jlokaza-
TENLCTBA  DBOJIIOLIMU.
Ponb HacJIeICTBEH-
HOCTH ¥ U3MEHYHBOCTHU
B DBOJIFOLIMH

Conep:xanue y4yeOHOro marepuaJja
OcHoBHbIe n0J10)KeHUs yueHus Y. /{lapBuHa. [[puuuHbl U JBIKYIIINE CHITBI
3BOIONMH. POJIb HACIEICTBEHHOCTH U U3MEHYMBOCTH B 3BOJIOLMU. CpaBHUTEIHHO
aHATOMHUYECKHE, DMOPHOJIOTHYECKHUE, TATICOHTOJIOTHYECKHE, Onoreorpaduieckue
J0Ka3aTeIbCTBA SBOJIOIIH.

Tema 5.3. bopr0a 3a
cymectBoBanue.  Ot-
0Op OpraHu3MoOB, €ro
BUIBI W  poJib B
IBOJIIOIUH opraHu-
YEeCKOTr0 MHpa.

Conep:xanue y4eOHOro MmaTepuaJja
[Tpuuwmnasl u popmbr 6OpHOEI 3a cymecTBOBaHuE. MICKycCTBEHHBIH 0TOOD, €ro
MaTepualibHas OCHOBA U pe3ynbTaT. EcTecTBeHHBINH 0TOOD, BUABI (IBUKYIIUH 1
CTaOMIIM3UPYIOIINIA), MATEpUAIbHAS OCHOBA M PE3YJIbTAaT.
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Tema 5.4. Bun u ero
kpurepuu. Ilonmynsanus
Kak ¢dopma
CYLIECTBOBaHMs BU/A.

Coaep:kanue yueOHOro MaTepuajia
Omnpenenenue BUIA; KPUTEPUH BUAA U UX XapakTepucTuku. [lomymsanus kak popma
CyILIECTBOBAHUS BUJA

TemaS.5. MaxkposBoJto-
uus. ['maBHbIe HanpaBie-
HUA 3BOJHOIINHN

Conepxxanue y4eOHOro Marepuasa
Omnpenenenrne MakpodIBOJIONUH. [ JIaBHBIE HANpPaBICHUSI OPTAaHUYECKOM BOIOLUU:
Ouonormyeckuii mporpecc u Ouonormueckuil perpecc. Ilyrm nmoctukeHus
OMOJIOTHYECKOro Iporpecca: apoMopo3bl, HAN0AAANTALINY, AeTeHEPaLlUH.

Paznea 6.

HcTopusi pazBuTHs ;KM3HM HA 3emJie

Tema6.1. JloHayuHble
MIPEJICTaBICHUS 0
BO3HUKHOBCHHUHN XWU3HU
Ha 3emire. ['unotesa A.
. Omnapuna 0
HpOI/ICXO)KJIeHI/II/I

JKU3HH Ha 3eMIIe.

Coneprxxanue y4eOHOro MaTepuaja
Jlonayuynsle Teopun o0 camosapoxacHuu ku3HH. OnbiTel @. Penmm m JLIlacrepa,
3HauUeHHWEe UX [UId crepwin3anuu U nacrepu3anuu. CoBpeMEHHbIE TEOpHH
MIPOUCXOXKACHUS kU3HN Ha 3emute. ['mnoresa A. 1. Onapuna.

Tema6.2 . Kpatkast
UCTOpUS pa3BUTHA
OpraHMYecKoTo  MHpa.
Pa3Butne kM3HM  Ha
3emie .

Conep:xanue y4eOHOro MmaTepuaja
OO6mras xapakTepucTuka (hUiOTeHe3a pacTeHWH W JKMBOTHBIX. Pa3BuUTHE KU3HM Ha
3emuie 10 Me303051, B ME€3030€ U KaitHO30€.

Tema6.3.[loka3zaTennbeT
Ba YKUBOTHOTO
MIPOUCXOKICHUS
yenoBeka. JIBmxymiue
CWJIBI aHTPOTIOT'EHE3A...

Conep:xanue y4eOHOro MmaTepuaJja
Teopus Y.J/lapBuHa 0 mpoucxok1eHUU denoBeka. JlokazaTenbcTBa MPOUCXOKACHUS
YeloBeKa OT KUBOTHBIX. [loo)keHne yenoBeka B COBpEMEHHOM cuctemMe
OpPraHHYECKOTro MUpa AHTpororeHe3. buonorndeckue u conranbHbie IBUKYILINE
CWJIBI aHTpoToreHes3a. PyIMMeHThI, aTaBU3MBI.
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Tema6.4.I1peamecTBen

Conepxxanue y4eOHOro Marepuasa

-HUKHU YEJIOBEKA. OO01mas XxapakTepuCTUKA BHJIOB- IPEIIIIECTBEHHUKOB YelioBeka. OCHOBHBIE 3TaITbI 1 1
OCHOBHBIE ATAITbI AHTPOIOreHe3a: IpeBHEUIIINE, IPEBHHUE U MTEPBbIE COBPEMEHHBIE JIFO]IH.
SBOJIIOLIMH YEJIOBEKA: Yenoseueckue pacel. PacusM, ero CyniHoCTb 1 HECOCTOSITEIbHOCTb.

Yenoseueckue pachl,
HUX IPOUCXOXKICHUC U

€IMHCTBO
Pazaen 7 OCHOBBI IKOJIOTHH 2

Tema 7.1. IIpenmer n Coaep:xkanue yueOHOro MaTepuajia

3a/1a4y HKOJIOTUH. [Ipenmer u 3amaun skosioruu. Cpeapl OOUTaHMSI OPraHU3MOB, UX Pa3HOBUIHOCTH. 1 1

DKOJIOTHYECKHE ®dakTophl cpesibl, UX XapaKTepUCTHKA. Pecypchl cpeibl.

3aKOHBI ¥ MPOOJIEMBI.

Tema 7.2 bwuocdepa.

Conep:kanue y4e0HOro MaTepuaJia

VYuenue B. N. | Tlouarue Ouocdepsl. Yuenne B. W. Bepnaackoro o Ouocdepe. Kpyrosopor 1 1

Bepnazckoro 0 | BemecTB. DBosonus Onocheps! U mpobdieMa ee yCTOMYMBOTO pa3BUTHS

ouochepe. ['nmodanbHBIC
AHTPOTIOTEHHBIE
n3MeHeHus B onocdepe

Bcero
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2.4. XapaKkTepuCTHKA OCHOBHbIX BH/I0B Y4eOHOM 1esITeJIbHOCTH 00y4aI0IIMX

Copepxanuie 00yueHus

XapakTepUCTHKA OCHOBHBIX BHJIOB JICATEILHOCTH O0YUYaIOIIUXCSI
(Ha ypoBHE y4EOHBIX ACHCTBUI)

Beenenue

O3zHakomJieHHEe C OHOJIOTUYECKUMHU CHCTEMaMH pa3HOTO YPOBHS: KJIETKOW, OPraHu3MOM, MOMYJISIHEH,
IKOocUCTeMOH, buochepoit. Onpenenenue poiau OMoJoruu B (GOPMUPOBAHUHM COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTHHBl MHUpA U MPAKTUUYECKON JAesTenbHOCTH roaeid. OOyueHne coOMI0OCHHUIO MPaBUIl MOBEACHUS B MPHUPO/IE,
0epeKHOMY OTHOIIIEHUIO K OMOJIOTHYECKHM 00bEeKTaM (PacTEHHUsIM U KUBOTHBIM U MX COOOIIECTBAM) M UX OXpaHe

YYEHMUE O KJIETKE

XumMuueckas OpraHu3anusa
KIJIICTKHU

YMeHue IIpOBOANUTL CPABHCHHC XHUMHYECKON OpraHu3anu JKHUBbBIX MW HECKHUBBIX 0OBEKTOB. HonyquHe
IMMPEACTABJICHHUA O POJIM OPraHUYCCKUX U HCOPIraHNYCCKUX BCIICCTB B KJICTKE

Crtpoenne u  GyHKIHUH
KJIETKH

I/I3yquI/Ie CTPOCHHA KIICTOK 2YKApHUOT, CTPOCHUSA U MHOFOO6paSI/I$[ KJICTOK paCTeHI/IfI " )KUBOTHBIX C ITOMOIIBIO
MUKPOIIPCIIApaTOB. Ha6J'IIOI[CHI/Ie KJICTOK paCTeHI/Iﬁ U JKHMBOTHBIX 1104 MHUKPOCKOIIOM Ha TOTOBBIX
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MUKpoIpenaparax, ux onucanue. [IpurotosiieHue U onvcaHue MUKpPONPENApaToB KIETOK pacreHuil. CpaBHEHME
CTpOEHUS KJIETOK PACTEHUH U JKMBOTHBIX I10 TOTOBBIM MHUKpOIIpenapaTam

OoMmeH BELIECTB u
[peBpallleHue JHEPrud B
KJIETKE

YMeHHue CTpPOUTb CXEeMBbI JHEpreTHueckoro obmeHa u OwocuHTe3a Oenka. [lomydyenue mnpencTaBIeHHS O
MPOCTPAHCTBEHHOM CTpYKTYype Oenka, mosiekyn JJHK u PHK

JKM3HEeHHBIN UK KIETKU

O3HaKoMJIEHHE C KIETOYHON TEOPUEN CTPOEHMS OpPraHU3MOB. Y MEHHE CAMOCTOSATEIBHO UCKATh JI0Ka3aTEJIbCTBA
TOTO, YTO KJIETKa — D3JIEMEHTapHas >KMBas CUCTEMa M OCHOBHAs CTPYKTYpHO-(YHKIHMOHAJIbHAs €IUHMIIA BCEX
YKUBBIX OPTaHNU3MOB

OPI'AHUM3M. PASBMHOXEHUWE 1 MHANBUJY AJIBHOE PASBUTUE OPI"TAHM3MOB

PasMHOkeHME Oprann3MoB

OBJ'IaI[eHI/Ie S3HaAaHUSAMHU O Pa3MHOXCHUU KaK O BaXXHEHMIIIEM CBOMCTBE KHUBBIX OpPraHnu3MoB. YMmenue
CaMOCTOATCIBHO HaXOAUTh OTIHMYHUA MUTO3a OT Me17103a, OMpCACiIsAd SBOJIOMUMOHHYIO POJIb 3TUX BUIAOB JACIICHUA
KIJIETKH

NuauBunyansHOE
pa3BUTHE OpraHu3Ma

O3HakoMJIeHHE C OCHOBHBIMHU CTaJIMSIMU OHTOTEHE3a Ha MPUMEpPE Pa3BUTHUS MO3BOHOYHBIX KUBOTHBIX. Y MEHHE
XapaKTepU30BaTh CTAJIMU MOCTAMOPHOHAIBHOIO PAa3BUTHUS Ha MpuMepe denoBeka. O3HAKOMIIEHUE C MPUYMHAMU
HapylleHUi B pa3BUTHUM OpraHu3MoB. Pa3BuThe yMeHHs NpaBWIbHO (OPMUPOBATH JOKa3aTelIbHYIO 0a3y
9BOJIIOIIMOHHOTO Pa3BUTHS KUBOTHOTO MUpPaA

NuauBunyansHOE
pa3BUTHE YEJIOBEKA

BrisiBnenne u omnucaHWe TPU3HAKOB CXOJCTBA 3apOJBIINICH YeJOBE€Ka M JPYIHMX IMO3BOHOYHBIX Kak
JI0Ka3aTeNbCTBA UX 3BOJIOIMOHHOTO pojcTBa. [lomydeHue npeacTtaBieHUs O MOCIEACTBUSAX BIUSHHUS alIKOTOJIS,
HUKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arPSI3HEHMsI CPEJIbl Ha Pa3BUTHE U PEIPOAYKTHBHOE 3I0POBbE YEJIOBEKA

OCHOBBI 'EHETHUKHU 1 CEJIEKIITUN

3aKOHOMEPHOCTH O3HakoMJIEHHE C HACIEACTBEHHOW M HEHACIEACTBEHHOW H3MEHYMBOCTHIO U €€ OHMOJOTHYECKON pOJIbI0 B
H3MEHYHNBOCTH SBOJIIOLIMKM KUBOTO Mupa. llomydyeHune mnpencTraBieHUs O CBS3M T'C€HETUKM M MeIUIHMHBL. (O3HAKOMIICHHE C
HACJICJICTBEHHBIMHU OOJIC3HAMH YEJIOBEKa, WX MPUYMHAMU W TPO(MIaKTUKON. 3ydeHne BIHMSHUS aIKOTOJU3MA,
HApKOMaHWH, KypeHHUs Ha HACJICACTBEHHOCTh Ha BHjaeoMarepuaie. AHanmu3 (PEHOTHUINMHMYECKOW H3MEHUYHMBOCTH.
BrisiBIeHHE MyTareHOB B OKPYXKAIOIIEH Cpejie 1 KOCBEHHAs OIIEHKA BO3MOYKHOTO MX BIIMSIHHSI HA OPTaHU3M
OCHOBBI CeJIEKIINH [TonydyeHnue mpenacTaBiaeHUs O TEHETUKE KaK O TEOPETUUYECKON OCHOBE CeJeKIMH. Pa3BuThe MeTanpeaMeTHBIX
pacTeHMii, JKMBOTHBIX ¥ | YMEHHI B MpollecCe HaXOXKJIEHHUS Ha KapTe LEHTPOB MHOr000pa3us U MPOUCXOKIEHUS KyIbTYpHBIX PAaCTCHHUH U
MHKPOOPTraHU3MOB JOMAIIIHUX JXKUBOTHBIX, OTKpbIThIX H. M. BaBumoBsiM. M3yuenue meTonoB rubpuau3alid U HCKYCCTBEHHOTO
oTO0pa. YMeHHe pa3zOupaThCcsi B ATHYCCKUX ACIEKTaX HEKOTOPBIX JOCTHKEHUN B OMOTEXHOJIOTHH: KIOHUPOBAHUU
JKUBOTHBIX W MpoOJieMax KJIOHHUPOBAaHUS 4ejoBeka. O3HAKOMIICHHE C OCHOBHBIMHU JOCTHIXKEHUSMH COBPEMEHHOM
CEJICKIIMU KYJIbTYPHBIX PACTEHUMN, TOMAIIHUX KUBOTHBIX 1 MUKPOOPraHU3MOB
ITPOUCXOXJIEHWE U PABBUTHUE XMU3HU HA 3EMIJIE. S5BOJIIOLIMOHHOE YUEHUE
[Ipoucxoxaenue H \ AHanM3 ¥ OLEHKA Pa3IMYHBIX THIIOTE3 MPOUCXOXKIACHUs ku3HU. [loyueHune mpencraBieHusi 00 YCIOKHEHUU
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Ha4dYaJIbHBIC JOTallbl pa3BI/ITI/ISI
JKA3HU Ha 3emiie

YKUBBIX OpPraHU3MOB Ha 3eMJIE B IIPOLIECCE IBOJIIOIMH. Y MEHUE 3KCIIEPUMEHTAIIBHBIM ITyTEM BbISBIISATh a/1allTUBHbIE
0COOEHHOCTH OpPraHU3MOB, UX OTHOCHUTENIbHBIA Xapakrep. O3HAKOMJIEHHE C HEKOTOPBIMHU IPEICTABUTEISIMH
pPeIKMX M HCUE3aIOUIMX BHJIOB pAacTeHUN U KUBOTHBIX. lIpoBenenue omucaHusi ocoOeil OJHOTO BHUAA IIO
MOP(hOJIOTHYECKOMY KPUTEPHUIO TIPY BBITIOJIHEHUH Ja00paTOpHO# paboThl. BhIsBICHHE 4epT MpHUCIOCOOICHHOCTH
OpraHM3MOB K pa3HbIM cpeJjaM 00uTaHus (BOJIHOM, HA3€MHO-BO3IYIIIHOM, TOYBEHHOM)

Hcropus pa3sBUTHUA
SBOJIIOIIMOHHLIX e

W3ydyenue Hacnenus 4eaoBEYECTBA Ha MPUMEpE 3HAKOMCTBA C UCTOPHEHN pa3BUTHUS IBOJIIOLMOHHBIX uaeil K.
JIunnes, XK. b. Jlamapka Y. JlapBuna. OueHuBaH#ue POJIH SBOJIIOLMOHHOTO YUeHHs B ()OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHUHbI MUpa. Pa3BuTHE CIOCOOHOCTH SICHO M TOYHO M3JaraTh CBOU MBICIIH, JIOTHYECKU
000CHOBBIBAaTh CBOIO TOYKY 3pEHHs, BOCOPUHMMATh U aHAJIU3UPOBATh MHEHHUS COOECEIHMKOB, IPU3HABAs MPaBO
JPYroro 4ejoBeKa Ha MHOE MHEHUE

MukposBontonus u
MaKpO3BOJIIOLUS

O3HakoMJIeHHE C KOHUENIMEeH Bua, ee KpUTEpUsIMH, IOI00p MPUMEPOB TOTO, UTO MOMYJSALUS — CTPYKTypHast
eIMHULIa BUJa U 3BOJOLMU. O3HaKOMJIEHHE C JABIKYILMMHUCA CHJIAMHU HBOJIIOLIMU M €€ J0Ka3aTelIbCTBAMHU.
YcBoeHHe TOro, 4YTO OCHOBHBIMM HAaNpaBIEHUSIMH HBOJIIOLIMOHHOIO TMporpecca SBJSIOTCS OHOJIOTHYECKUI
rporpecc U OMOJIOTHYECKHM perpecc. YMeHHe OTCTauBaTh MHEHHE, O COXpPAaHEHUH OMOJIOTMYECKOT0 MHOT000pa3us
KaK OCHOBE yCTOMYMBOCTU OHOC(EpHl U MPOrPECCUBHOTO €€ Pa3BUTHS. YMEHUE BbISBIATh NPUYUHBI BHIMUPAHUS
BHJIOB

[TPONCXOXIAEHNE YEJIOBEKA

AHTpoOIMorexes

AHanu3 ¥ OleHKa Pa3IMYHBIX TUIIOTE3 O MPOUCXOXKIECHUH YeJloBeKa. Pa3BuTue yMeHHUs! CTPOUTH 10Ka3aTENbHYIO
0a3y MO CpaBHUTEIHHOW XapaKTEPUCTHKE YEIOBEKa U IMPUMATOB, JO0Ka3blBas UX POJACTBO. BhIsBIeHHE ATanoB
SBOJIIOIINH YEJIOBEKa

Uenoseueckue pacsl

VYmenune JOKa3bIBATh PAaBCHCTBO YCJIIOBCUCCKHUX paC Ha OCHOBAHHWM HUX POACTBA MU €AMHCTBA ITPOUCXOXKICHHA.
PazBurue TOJICPAHTHOCTH, KPUTHKA paCru3Ma BO BCEX €TI0 IIPOABIICHUAX

OCHOBbBI 9KOJIOT'MH

OKkonorusg —
B3aMOOTHOIIICHHUIX
OpraHU3MOB MEXKIY COO0M M
OKpYy’Karollen cpeon

HaykKa o

N3yueHue 5K0J10rn4eckux (pakTopoB M UX BIUSHHSA HA OPraHU3Mbl. 3HAKOMCTBO € HKOJIOIMYECKMMH CUCTEMaMH,
UX BHUJOBOM M IPOCTPAHCTBEHHOW CTPYKTYpaMH. YMEHHE OOBACHATh NPUYMHBl YCTOMYMBOCTM M CMEHbI
skocucTeM. O3HAaKOMIIEHHE C MEXBHIOBBIMU B3aMMOOTHOLIEHUSMHU B 3KOCHCTEME: KOHKYpEHLIHEH, CUMOMO30M,
XULTHUYECTBOM, [IAPa3UTU3MOM. YMEHHUE CTPOUTH SIPYCHOCTb PACTUTEIBHOTO COOOLIECTBA, MUILEBbIE LIEMIU U CETH
B OMOIIEHO3€e, a TAK)KE HKOJIOTMUECKUE MUPaMU/Ibl. 3HAHUE OTIUYUTENIbHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB
— arpo3’KocucTeMbl M ypOoskocucTeMbl. OnucaHue aHTPONIOTEHHBIX M3MEHEHUH B €CTECTBEHHBIX IMPHPOJHBIX
nangmagdTax cBoed MecTHOCTH. CpaBHMTENBHOE OINMCAHUWE OJHOM M3 €CTECTBEHHBIX IPHUPOIHBIX CUCTEM
(HampuMep, Jeca) W KaKOW-HUOYIb arpo’KOCHUCTEMbI (Hampumep, MIIEHHYHOro 1moJisi). CocTaBieHHE CXeM
NIepeJauy BEIECTB U SHEPTUU N0 LEMNSIM IUTAHMS B IPUPOJHON IKOCUCTEME U arpoleHO3€

buocdepa — rnobanbHas

OsznakomiieHne ¢ ydyeHueM B. WM. Bephnaiackoro o 6uocdepe kak o rimobanbHO# skocucteme. Hammuume
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OKOCHCTEMA

MPEJCTAaBICHUS O CXeME PKOCHCTEMBI Ha MpuMepe Onocgepbl, KpyroBOpOTE BEIIECTB M MPEBPAIICHUHN SHEPTHH B
o6uocdepe. YMeHne JOKa3bIBaTh POJIb XKHUBBIX OPraHU3MOB B OHoc(hepe Ha KOHKPETHBIX MpUMepax

Bbuocdepa u yenosex

Haxosxnenue cBsi3u u3MeHeHus B Ouocdepe ¢ mociuecTBUSIME JeITEeIbHOCTH YeI0BEKa B OKPYXKAIOIIeH cpejie.
YMeHne onpenensiTh BO3JACHCTBUE MPOU3BOJICTBEHHON AEATEIBHOCTH Ha OKPYKAIOIIYIO Cpedy B 00IacTH CBOEH
Oyaymeit mpodeccun. O3HAKOMIICHHE € TJI00ATBHBIMU SKOJIOTHIECKUMHU MPOOIeMaMy U yMEHHE ONPEeIsATh MyTH
ux pemeHns. ONMCaHue W MPAKTHYECKOE CO3JIaHHE MCKYCCTBEHHOH IKOCHUCTEMBI (IIPECHOBOJHOTO aKBapUyMa).
Pemenne skomorndyeckux 3agad. [leMOHCTpUpOBaHHE YMEHHS MOCTAHOBKH II€JICH AEATENbHOCTH, TUIAHUPOBAHUS
COOCTBEHHOM JIESTENFHOCTH ISl OCTHKEHUS TIOCTABIICHHBIX IIEJIeH, MPEIBUACHHUS BO3MOKHBIX PE3YIbTaTOB ATHX
JEWCTBUH, OpraHu3alid CaMOKOHTPOJISI M OIEHKH IOJy4eHHBIX pe3ynbTraToB. OOydeHne COONIOEHHUIO TPaBUI
MOBEJICHUs B TPHUpOJE, OepeKHOMY OTHOIICHHIO K OHMOJOTHYECKUM OOBEKTaM (pacTeHHUSIM, XKHUBOTHBIM M HX
co00I1IeCTBaM) M UX OXpaHe

BMOHUKA

buonnka xak ogHO U3
HarpaBlieHU OWOJOTHH U
KHUOEpHETUKU

O3HakoMJIeHHE C IPUMEPAMHU HCIIOJIb30BAHUS B XO3SHUCTBEHHON JIEATENLHOCTH JIF0Jeil MOp(HOPYHKIIMOHATBHBIX
YepT OPraHHU3alMy PACTEHUHM W KUBOTHBIX IPU CO3[JAHWUU COBEPIICHHBIX TEXHUYECKHUX CHCTEM M YCTPOMCTB IO
AQHAJIOTMM C KMBBIMU CHCTEMaMHU. 3HAKOMCTBO C TpyOdaThIMH CTPYKTypaMU B KUBOM NpPUPOJE M TEXHHUKE,
a’POJMHAMHUYECKHUMHU U TUAPOJMHAMUYECKHMH YCTPOMCTBAMU B >KMBOM NPHUPOAEC M TEXHHKE. YMEHHE CTPOUTH
MOJIENIH CKJIATYaTON CTPYKTYPBI, HCIIOJIb3YEMbIE B CTPOUTEIHCTBE
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2.4. XapaRTepncTnKa OCHOBHbBIX BU/I0B y'{eﬁnoifl ACATECJIBbHOCTH CTYICHTOB

Conepxanue
o0yueHust

XapaKTepuCTHKA OCHOBHBIX BU/0B 1eATEIbHOCTH CTYJACHTOB
(Ha ypoBHe y4eOHBIX J1elicTBHIi)

Bsenenue

Pa3BuTne ciocoOHOCTEH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI, BOCIIPUHUMATD U
aHAJIM3UPOBATh MHEHUSI COOECEHUKOB, IPU3HABAS [IPaBO JIPYroro
4eJI0BEeKa Ha MHOe MHeHue. [IpuBenenne npuMepoB BIUSAHUSA
OTKPHITUH B (M3HKE HA MPOTPECC B TEXHUKE U TEXHOJIOTUU
IIPOM3BOJICTBA

1. Mexanuka

Kunematuka

O3HaKOMJICHHE CO CITOCOOaMU OIHMCAHUSI MEXaHHISCKOTO
JIBM>KEHMSI, OCHOBHOM 3aJ1auel MEeXaHWKH.

N3yuenne oCHOBHBIX (DU3UYECKUX BEITMUYUH KHHEMATUKH:
nepeMenieHus, CKOpocTu, yckopenus. Habmonenue
OTHOCHUTEIILHOCTH MEXaHUYECKOTO ABUKEeHUsA. DOopMylIupoBaHUe
3aKOHa CJI0XKEHHUs CKopocTel. MccnenoBanne paBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHUS (Ha IpUMepe CBOOOTHOTO MaeHUS
T€J) ¥ PABHOMEPHOTO JIBHUKEHUS TEJIA 10 OKPYKHOCTH.
[Tonnmanue cMpIcTIa OCHOBHBIX (PM3HYECKUX BEJIMYHH,
XapaKTEPHU3YIONINX PABHOMEPHOE ABMKEHUE TEJa IO OKPYKHOCTH

JnHamuka

[Tonnmanme cMmpicia Takux GU3MIECKUX MOJIETICH, KaK
MarepuaabHas TOYKa, MHEPIHAIBbHAS CHCTEMa OTCYETA.
N3mepenne Macchl Tejia pa3IudHbIMU crioco0amu. M3zmepenne cui
B3aUMOJICUCTBUS TeJl. BeuncieHne 3Ha4YeHUs YCKOPEHUS TEN 0
M3BECTHBIM 3HAUYCHUSIM JIEUCTBYIOUIMX CUJI U Macc Tel.

YMeHue paznuuaTth CUITy TSOKECTH U Bec Tena. OObsSCHeHNnE U
MIPUBEACHUE TPUMEPOB SBJICHUSI HEBECOMOCTH. [Iprumenenne
OCHOBHBIX TIOHATHH, (OPMYIT ¥ 3aKOHOB JMHAMHUKHU K PEIICHUIO
3aja4

3aK0OHEBI COXpaHCHHA
B MCXAaHHKC

OObscHeHUE PEAKTHUBHOI'O ABUXXCHUA HA OCHOBEC 3aKOHA
COXpaHCHUSA UMITYJIbCA. HpI/IMCHCHI/Ie 3aKOHa COXpaHCHUA
HMITYJIbCA JJI1 BBIYHCIICHHA H3MCEHEHHI CKOpOCTeﬁ TEJI IIPU UX
BSaHMOﬂeﬁCTBHHX. Brrancienue pa6OTBI CHJI U UBMCHCHUA
KUHETHYCCKOM OHCPIruu Tejia. Brrancaenue HOTGHHH&J’IBHOﬁ
OHCPI'vuH TCJI B I'PABUTAIMOHHOM II0JIC. XapaKTepI/ICTI/IKa
IMPOU3BOJUTC/IbHOCTU MAIlTMH U I[BPIFaTeJ'Ieﬁ C NCIIOJIB30BAHHUECM
IOHATHUA MOIIHOCTHU

2. OCHOBBI MOJIEKYJISIPHOH QU3MKH U TEPMOAUHAMHKH

MounekynsapHas ¢puznka

dopMyIupoBaHUE OCHOBHBIX M0JIOKEHUH MOJIEKYIISIPHO-
KHHETHYECKOW TeOpUHU. BhINOIHEHNE SKCTIEPUMEHTOB, CIIyXKaIluX
000CHOBaHMEM MOJIEKYJIIpHO-KHHEeTHYecKoi Teopuun. Habmonenue
OpOYHOBCKOTO JIBWXEHHUS U siBIIeHUs 1uddy3uu. OnpeneneHue
apaMeTpoOB BELIECTBA B Ta3000pa3HOM COCTOSTHUM Ha OCHOBAaHHUH
YPaBHEHUs COCTOSIHUSA UeanbHOro rasa. llpencrasnenne B Buze
rpaduka H30XOpHOT0, U300apHOT0 U U30TEPMUYECKOTO MPOLIECCOB.
Boruncnenue cpeqHeil KHNHETUUECKOM SHEPTUU TETUIOBOTO
JBUKEHHS MOJIEKYJ 10 U3BECTHOM TEMIIEpaType BELLECTBA.
W3mepenune BIaKHOCTH BO3TyXa

TepMoauHamMuka

3KCHepI/IMeHTaHLHOC HCCIIeIOBAHNE TEILIOBBIX CBOMCTB BEIECTBA.
Pacuer xonudecTBa TCIIJIOTHI, HeO6XO,Z[I/IMOFO JJIL OCYIICCTBIICHUS
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pouecca peBpalleHus BEMIECTBA U3 OJHOIO arperaTHOIro
COCTOSIHUA B Apyroe. Pacuer u3MeHeHNs: BHyTpEHHEN SHEPTUH Tell,
paboTHI M MEepPEeJaHHOTO KOJIMYECTBA TEIJIOTHI HA OCHOBAHUH
HEpBOTO 3aKOHA TepMOJUHAMUKU. OObSICHEHNE IPUHIIUTIOB
JICICTBHSI TETUIOBBIX MAIIMH

3. DJIeKTPOAMHAMHUKA

DNeKTpocTaTuKa

Borunicnenue cuit B3aMMOJEMCTBUS TOUEUHBIX 3JIEKTPUUECKUX
3aps0B. BrlunciieHne HanpsyKeHHOCTH U MOTEHIIMaa
NEKTPUYECKOTO MOJISI OJHOIO U HECKOJBKUX TOYEUHBIX 3apsI0B.
N3mepenue pasHoctu noreHuanos. [Ilpusenenue npumepon
IPOBOJAHMKOB, TUAJIEKTPUKOB U KOHJIeHcaTopoB. Habmonenue
SBJIEHUS AJIEKTPOCTATUYECKON MHAYKLNHU U SBJICHUS MOJISIpU3aLuN
JMRJIEKTPUKA, HAXOASIIETrOCs B AEKTPUUECKOM M0JIE

TlocTOAHHBIN TOK

N3mepenue momHOCTH AekTpuueckoro Toka. Mamepenue 3/(C u
BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHMKA TOKa. COOp M UCTIBITaHHE
ANEKTPUIECCKHUX TETNEH C Pa3TUIHBIM COCIMHCHHEM ITPOBOTHUKOB,
pacder ux napameTpoB

MaruuTtHoe noJie

Habmtonenue nelicTBUsS MarHUTHOTO TOJISl HA POBOJHUK C TOKOM,
KapTUHOK MarHWTHBIX nojed. @opmynupoBaHue npaBuia JEBOU
PYKH JUIsl OTIpe/IeTICHHs HalpaBJeHusl cuiibl Amnepa. Beruncienue
CWJI, IEWCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM MOJIE,
00BsICHEHUE MPUHIUTA IEHCTBUS JIEKTPOIBUrATEIS.
HccnenoBanue sIBICHUS 3JEKTPOMArHUTHOW WHTYKIIUU

4. Kojsie0anusi M1 BOJHBI

Mexannueckue
KoJIeOaHus

[IpuBenenne mpuMepoB KoJieOaTeNbHBIX ABMKEHUN. VccnenoBanue
3aBUCUMOCTH TIEPHO/Ia KOJIeOaHN MaTeMaTHIECKOTO MassTHUKA OT
€ro JUTMHBI, MaCChl M aMIUTUTYABI KoJiebaHuii. OnpenencHue
YCKOPEHHS CBOOOTHOTO TAJCHUS C TIOMOIIBI0O MAaTEMaTHYECKOTO
MasTHHKa. Habmonenne kosebanuii 3Byyaniero tena. [IlpuBeaenue
3HAYECHHS CKOPOCTH PacIpOCTpPaHEHUS 3BYKa B Pa3IMUHBIX Cpeax.
YMeHne 00bSICHATH UCIIOJIHb30BAHUE YIbTPa3ByKa B MEIUITUHE

BHGKTpOMarHI/ITHHC
KOJ€0aHUs B BOJIHBI

Habmonenne ocunuiorpaMmM rapMOHUYECKUX KOJIEOAHUM CHITbI
Toka B 1enu. OObsICHEHHE MTPEBPALICHHS SHEPTUU B UACATbHOM
Kose0aTesIbHOM KOHTYpe. M3ydeHnue ycTpoiicTBa U IpUHILIUIIA
neiictBus TpanchopMaTopa. AHaJIN3 CXEMBbI epeaadu
ANIEKTPOIHEPruu Ha Ooblnue paccrosiHus. [IpuBenenue npumepoB
BUJIOB PAJMOCBS3U. 3HAKOMCTBO C YCTPONUCTBAMU, BXOASIIMMU B
cuctemy paauocsizu. O0cyxIeHue 0COOEHHOCTEH
pacnpoCTpaHeHus: paJuOBOIH

CBeTOBBIC BOJIHBI

HpI/IMeHCHI/Ie Ha IMPAaKTHUKEC 3aKOHOB OTPAKCHUS U ITPCIIOMIICHUA
CBCTA IIpU pCIICHUHU 3aaa4. Ha6JHOI[CHI/IC SABJICHHUA ,I[H(i)paKI_II/II/I n
AUCTICPCUHU CBECTA. YMmeHue CTPOUTH 1/1306pa>1<eH1/1${ MMpeaAMETOB,
JaBaeMbIe JUH3aMH. PacueT ONTHYECKOM CHIIBI JIMH3EI

5. OnTuka

KBanToBbIe cBOiiCTBa
CBCTa

Habmtonenue gporoanexrpuueckoro a¢p¢exra. Pacuer
MaKCUMaJIbHON KHHETUYECKON SHEPTUH AJIEKTPOHOB MPH

dotorddexre

duszuka aroma

dopmynupoBanue nocrynaaroB bopa. Habmonenue nuneituatoro
U HEIIPEPBIBHOIO CIIEKTPOB. Pacuer 4acTOTHI U IJIMHBI BOJIHBI
UCITYCKaeMOI'0 CBETA IPHU MEPEX0IE aTOMa U3 OJJTHOTO
CTAllMOHAPHOI'O COCTOSIHUSA B IPYroe€.
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OObscHEeHNE NPUHLIMIIA AEHCTBUSI Ja3epa

U DJIEMEHTapHBIX
YacTHIL

®dwusuka aroMHOTO sAapa | Habnronenue TpexoB anbda-yactull B kamepe Bunbcona.

Perucrpanus saepHsIX U3IIydEHUN € IOMOILBIO cyeTunKa [ eirepa.
Pacuer snepruu cBs3u aroMHbIx a1ep. [lonnmanue neHHoctu
HAY4YHOT'O IO3HAHMsI MUPA HE BOOOILE AJIS YEIOBEUECTBA B LIEJIOM, a
JUISL KQXKJI0TO0 00y4aroIerocs JMYHO, LIECHHOCTHU OBJIAJICHUs
METO/IOM Hay4YHOTO NO3HAHMS JUIsl IOCTHXKEHUS yCIleXa B JI000M
BU/JIE IPAKTUYECKOM e TEIIbHOCTH

2.4. XapakTepuCTHKA OCHOBHbIX BH/IOB YUeOHOI J1esiTeJIbHOCTH 00y4aI0IMXCs

Coaepixkanue o0yueHust

XapakTeprcTHKa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH 00y4alOIIMXCst
(Ha ypoBHe y4eOHBIX 1elCTBHI)

Baxxneiine XuMH4ecKue
HOHSITUSA

YMeHne qaBaTh ONpeieieHue U OTIEPUPOBATH CIIEIYIOITIMHE
XUMHWYECCKUMMU ITOHATUAMU: BCIIIECTBO, XUMHYECKUH 3JICMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTCIIbHBIC aTOMHAA U MOJICKYJIApHad MacChbl, MOH,
AJUIOTPOITHA, U30TOIIbI, XUMHUYCCKAs CBA3b, JJICKTPOOTPHULATCIBLHOCTD,
BAJICHTHOCTB, CTCIICHb OKUCIICHUS, MOJIb, MOJISIpHAA Macca, MOJ'IS[pHBIﬁ
00BbeM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYSIPHOTO CTPOSHHS, PACTBOPHI, AMEKTPOIUT M HEIIEKTPOIIHT,
ANEKTPOJIMTHYECKAS TUCCOLUAIIHS, OKUCITUTENh H BOCCTAHOBUTEITb,
OKHCJIEHUE ¥ BOCCTAHOBJIEHHUE, TEIUIOBOH 3 (EKT peaKkuu, CKOPOCTh
XUMHUYECKOMN peaKIiuu, KaTajln3, XHMUYECKOE PAaBHOBECHE,
YIJIEPOIHBIN CKeTeT, GYyHKITHOHATBHAS TPYIIA, H30MEPHs, TOMOJIOTH

OCHOBHBIC 3aKOHBI XUMHUH

DopMynTupOBaHHUE 3aKOHOB COXPAaHEHHUSI MACChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEUIECTB. YCTAHOBKA MPUYHHHO-CIIECTBEHHON
CBSI3M MEXY COJEepKaHUEM STUX 3aKOHOB U HAMCAHUEM XUMHUYECKHX
dhopmyn 1 ypaBHEHUH. YCTaHOBKA IBOJIFOIIMOHHON CYIITHOCTH
MEH/JICJICEBCKOM M COBPEMEHHOU (POPMYITUPOBOK MEPHOTUIECKOTO
3akoHa [[. 1. MenneneeBa. O0bsicHeHHE (PU3HUECKOTO CMBICITA
CUMBOJIMKH MTEPUOANYECKON TaOIUIBI XUMHUECKUX 31eMeHToB 1. U.
MeneneeBa (HOMEpPOB IEMEHTA, IEPUO/IA, TPYIIIBI) U YCTAHOBKA
MPUYUHHO-CIICICTBEHHOM CBA3U MEXy CTPOCHHUEM aroMa U
3aKOHOMEPHOCTSMU U3MEHEHUS CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX
MMHU BEIIECTB B IEPUOJIaX U rpynmnax. XapakTepucTHKa 3JI€eMEHTOB
MaJbIX U OOJIBIIKX MEPUOJIOB M0 UX MOoJokeHUIo B [lepuoanueckoit
cucreme /1. 1. MenneneeBa

OcCHOBHBIC TCOPUHU XNMUHU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX BEILIECTB OT CTpOCHUA
aTOMOB 06pasyromnx X XUMHUYCCKHX 3JICMCHTOB. XapaKTepI/ICTI/IKa
BaKHEHIIIMX THIIOB XUMUUYECKUX CBA3€H M OTHOCUTEIILHOCTH STOM
tunonoruu. OObICHEHHE 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX
COCTaBa U CTPOCHUA KPUCTAINIMYCCKUX PCHICTOK. CDOpMYJ'II/IpOBKa
OCHOBHBIX MOJIOKEHUI TCOpHUU SHGKTpOHHTquCKOﬁ JUCCOMHAIlU 1
XapaKTCpHUCTHUKA B CBCTC 3TOM TCOpHUUn CBOMCTB OCHOBHBIX KJIaCCOB
HCOPraHN4YCCKUX COCOUHECHUI. CDOpMy.TII/IpOBKa OCHOBHBIX MOJIOKEHUIMI
TCOPUHN XUMHUYCCKOI'O CTPOCHUA OPTraHNYCCKUX COCIUHEHUHN U
XapaKTCpHUCTHUKA B CBCTC 3TOM TeOpHUUn CBOMCTB OCHOBHEBIX KJIaCCOB
OPraHN4YCCKUX COCOUHEHUI

Baxkueiinue BemecTnsa u
MarepualIbl

. XapaKTepuCTUKa COCTaBa, CTPOEHUS, CBOMCTB, IIOJy4YEHU U
npuMeHeHus BaxHenmux Metamios (IA u II A rpymm, amoMuHuS,
’&KeJe3a, a B €CTECTBEHHO-HAyYHOM IpoQuiie U HEKOTOpbIX d-
SNIEMEHTOB) U MX COEIMHEHMN. XapaKTeprCTUKa COCTaBa, CTPOEHMUS,
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CBOICTB, ITOJIy4eHUS U IpUMeHeHUs BakHenmx Hemetaios (VIII A,
VIIA, VIA rpynm, a taxke a3ota u pocdopa, yriepoja i KpeMHHUS,
BOJIOPO/A) U UX COEUHEHUM. XapaKTepUCTHKa COCTaBa, CTPOEHUS,
CBOMCTB, IIOJIYYECHHS U IPUMEHEHUS BXKHEHIINX KIIACCOB
YIJIEBOAOPOAOB (AJIKAHOB, LIMKJIOAIIKAHOB, QJIKEHOB, aJIKWHOB, aPEHOB)
¥ MX HanOoJiee 3HaYMMbIX B HAPOTHOXO3SIICTBEHHOM IIJIaHE
IIpEeICTaBUTENCH. AHAIOTMYHASL XapAKTEPUCTHKA BaKHEHUIINX
peacTaBUTeNIeH APYruX KJIACCOB OPraHNYECKUX COEAUHEHUM:
METaHOJIa U 3TAaHOJIa, CJIOXKHBIX 3()UPOB, KUPOB, MbLI, aIbJAECTHI0B
(bopmanbieruioB U ameTaibaeruia), KETOHOB (alleToHa), KapOOHOBBIX
KUCJOT (YKCYCHOM KUCIIOTBI, AJIs1 €CTECTBEHHO-HAYYHOI'0 PO QUIIs
MIpeJICTaBUTENEH JPYTruX KJIACCOB KUCIIOT), MOHOCAaXapuI0B
(TITrOKO3BI), TUCAXapUIOB (caxapo3sbl), MOJIUCAXapUI0B (Kpaxmaia u
LEJUTI0I03bl), aHUJIMHA, aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYECKUN SI3BIK U
CHUMBOJIMKA

Hcnonws3zoBanue B yueOHOM U TPO(PEeCCHOHATIEHON ACSITEIBHOCTH
XUMHUYECKUX TEPMUHOB ¥ CUMBOJIMKH. Ha3BaHNe W3y4eHHBIX BEIIECTB
10 TPUBUAJIBHOM WJIM MEKTyHapOIHOM HOMEHKJIAType U OTPaKCHHE
COCTaBa 3TUX COEMHEHUHN C MOMOIIBI0 XUMHUECKUX (GOPMYIL.
OTtpaxkeHne XUMHYECKUX MPOLECCOB € TOMOIIBIO YPaBHEHHUN
XUMHYECKUX PEAKITAMN

XUMHUYECKUE PEAKIIUN

OObsicHEeHHE CYIIHOCTH XUMUYECKUX npoiieccoB. Knaccuduxanus
XUMHUYECCKUX peaKI_[I/Iﬁ 110 PA3JIMYHBIM ITPpU3HAKaM: YUCITY U COCTAaBY
MIPOJIYKTOB M PEareHTOB, TeIIOBOMY 3 dEeKTy, HarmpaBieHUo, ¢asze,
HaJIMYHUIO KaTalu3aTopa, MU3MEHEHUIO CTENIEHEeH OKHUCIeHUSI SJIEMEHTOB,
00pa3yronrx BEIeCTBa. YCTaHOBKA MPU3HAKOB OOIIET0 M PA3IMYHOTO
B TUIOJIOTUU PEAKIUN JIJI HEOPTraHUYECKOW U OPTaHUYECKON XUMHUH.
Knaccuduimkaiys BemecTs 1 NpoLUeccoB C TOUKHU 3pEHUSI OKHCICHUS -
BoccTaHoBJIeHUs. COCTaBlIEeHUE YPaBHEHUN PEAKIIMNA C IIOMOIIBIO
MeTo/1a MEeKTpoHHOro 6ananca. OObsICHEHHE 3aBUCHMOCTHU CKOPOCTH
XMMHYECKOH peaklny U MOJI0KEHUSI XUMHUYECKOTO PABHOBECHS OT
pa3Iu4HbIX (DaKTOPOB

XUMUYECKUNA SKCIEPUMEHT

BrmmonHenrne XMMHU4YeCKOIO SKCIIECPUMEHTA B IIOJIHOM COOTBETCTBUU C
IIpaBUJIaMH 0E€301I1aCHOCTH. Ha6J'IIO,Z[eHI/Ie, (bl/IKcaI_[I/IH " OIIMCaHHuEC
PE3YIBTATOB IMPOBCACHHOI'O SKCIICPUMEHTA

Xumuueckas nHGopMaIus

[IpoBeneHne caMoCTOSITENFHOTO MOMCKA XUMUYECKON HHPOPMAILIUU C
UCIIOJF30BaHUEM PA3TUYHBIX UCTOYHUKOB (HAYYHO-MTOMYISPHBIX
U3JJaHHH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Hcnonb30Banne KOMIBIOTEPHBIX TEXHOIOTUN A1t 00paboTKU 1
nepeaayr XuMU4eCKoi HHGOpMAIUK U e TPEACTaBICHHS B
pa3nuuHbIX hopMax

PacueTsl 10 XUMHYECKUM
¢bopmynam U ypaBHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEX/1y KaU€CTBEHHOM U KOJINYECTBEHHOU
CTOPOHAMM XMMHUYECKHX 0OBEKTOB U MpolieccoB. Pemenne pacdeTHbIX
3aJa4 10 XMMHUYECKUM (OpMysIaM U YpaBHEHUSIM

[IpodunbHoe 1
po(hecCHOHAIBHO
3HAUUMOE COJIepKaHNe

OObsicHeHNEe XUMHUYECKUX SBICHUH, MPOUCXOSIIUX B IPUPOE, OBITY
Y Ha pou3BoACTBe. OlpeneneHne BO3MOKHOCTEW TPOTEKAHU
XMMUYECKHX MPEBPALICHUN B Pa3IHUHbIX ycinoBusax. Cobmonenue
MIpaBUJI SKOJIOTMYECKH IT'PAaMOTHOTO MOBEJIEHUS B OKpYXKAIOIIEH cpere.
OneHka BIMSHHS XMMHUYECKOTO 3arpsi3HEHUs
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2.4. XapaKTepHCTHKA OCHOBHBIX BH/I0B Y4eOHOH JAesITeJbHOCTH 00y4aroIux

Conepxxanue
oOyueHus

XapakTepucTuka
oOyJaronuxcs
(Ha ypoBHE y4eOHBIX CHCTBUIN)

OCHOBHBIX BHUI0B JACATCIIbHOCTHU

Bsenenue

O3HakomiieHHE C OWOJIOTHYECKUMH CHCTEMaMH  Pa3HOTO
YPOBHS: KIIETKOM, OpPraHUu3MOM, MOIYJISIUUEH, HSKOCHCTEMOM,
onoctepoit. OmnpeneneHue poyu OuoJIOTHM B  (POPMUPOBAHUU
COBPEMEHHOM  €CTECTBEHHO-HAyYHON  KapTUHBI  MHpa |
NPaKTUYEeCKON nesTensHOCTH Joged. OOydeHune CoOONIOICHHUIO
NpaBUi TOBEJACHUS B NpUPOAE, OEpeKHOMY OTHOIICHHIO K
OuonornyeckuM OO0beKTaM (pacTeHHsM H JKHBOTHBIM MU HUX
co00I1IeCTBaM) M X OXpaHe

YYEHMUE O KJIETKE

XuMuyeckas
OpraHu3anus KICTKU

VYMeHHe npOBOJIUTH CPAaBHEHHE XHMHYECKOM OpraHu3alyu
JKUBBIX U HEXHBBIX 00beKTOB. [loydyeHne npeacTaBieHus O poJn
OPraHNYEeCKUX U HEOPraHWYECKUX BEUIECTB B KIIETKE

Crpoenue
(GYHKIMM KJIETKH

N3yuenne cTpoeHHsT  KIETOK OyKapwoT, CTPOCHHUS U
MHOFOO6pa3I/I$I KIJIETOK paCTeHI/Iﬁ U JXHUBOTHBIX C IIOMONIIBIO
MHKporpenapaToB. HabmrogeHne KIeTOK pacTeHWH W KUBOTHBIX
101 MUKPOCKOIIOM Ha IOTOBBIX MHUKpOIIp€Iaparax, uxX OIIMCAaHHUC.
[IpuroToBriieHre U ONMMCaHUE MUKPOTIPETIAPAaTOB KIETOK PAaCTEHUH.
CpaBHEHHE CTPOCHMS KIIETOK PACTEHUU W MKUBOTHBIX IO TOTOBBIM
MHKpOTIperapaTam

OOMEeH BelIecTB

n

MpeBpaIEHUE SHEPTUU B

YMeHue CTpouTh
OuocuHTE3a Oenka.

CXEMbl DHEpreTHYecKkoro oOMeHa U
[Tonyuenue MpeJICTaBICHUS 0

KJIETKE MIPOCTPAHCTBEHHOM CTPYKTYype Oenka, mosiekyn JJHK u PHK
JKU3HEeHHBI UK O3HaKOMJIEHHUE C KJIETOYHOW TEOpUEH CTPOCHUS OPraHU3MOB.
KIIETKU YMeHue caMoCTOSATENbHO MCKaTh JOKa3aTelbCTBa TOrO, 4YTO

KJIETKA — 3JIEMEHTapHasl )KMBasi CUCTEMa U OCHOBHASI CTPYKTYPHO-
GbyHKIMOHAIbHAS €IMHUIA BCEX )KUBBIX OPraHu3MOB

OPI'AHUM3M. PASMHOXEHHWE U UHINBUAYAJIbHOE PASBUTHUE OPITAHM3MOB

Pasmuoskenue OBJ'Ia,Z[eHI/Ie 3HaAaHUSAMH O PasMHOXCHUH KaK O BaKHEHIIIEM
OpPraHnu3moB CBOMCTBE JKUBBIX OPraHnu3MoOB. VYMeHne caMoCTOSTEIILHO HaXoaUuThb
OTJIMYKMA MHTO3a OT MCI>'I038,, Oomnpeacisid 3BOJIIOIMUOHHYIO POJIb

O9TUX BUIOB ACJIICHUA KIICTKH
I/IHI[I/IBI/II[yaJ'IBHOC O3HaKkoOMJICHME C OCHOBHBIMU CTaJusiMH OHTOI'CHC3a Ha

Pa3BHUTUC OpraHu3Ma

IIpUMEPEC Pa3BUTHA IIO3BOHOYHBIX JKNBOTHBIX. YMeHue
XapaKTCPHU30BaATh CTaauU HOCT3M6pI/IOHaJIBHOFO pa3BUTHA Ha
IMpUMCEPEC YCIOBCKA. O3HaKoMJICHHE C IMpUYruHaMH HapymeHI/Iﬁ B
Pa3sBHUTHUHU OPraHu3MoB. PazButue YMCHU IIpaBUJIbHO
(1)0pMI/IpOBaTL JA0Ka3aTCJIbHYIO 633y 9BOJIIOIIUOHHOTO PAa3BUTHA
JKUBOTHOT'O MHUpa

NunuBunyansHoe
pa3BUTHE YEIOBEKA

BreisiBnenne u omnmcaHue MMPU3HAKOB CXOACTBA SapOI[BIH_Ieﬁ
YCJIOBCKAa W JPYruxX TMO3BOHOYHBIX KaK JIO0Ka3aTCJIbCTBA HUX
9BOJIIOITMOHHOT O poacTBa. HonyquI/Ie MNpeACTaBJICHUA )
MOCICACTBUAX BJIUAHUA QAJIKOTOJII, HUKOTHHA, HAPKOTHUYCCKHUX
BCIICCTB, 3arpA3HCHUA CpCbl Ha Pa3sBUTHUC U PCUPOAYKTHBHOC
300POBLC YCIIOBCKA

OCHOBBI 'EHETHUKU 1 CEJIEKIITUUN

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

O3HakOMJICHHE C HacJIeACTBEHHOM M HEHACJIEeJACTBEHHOM
M3MEHUYHMBOCTBIO U €€ OMOJIOTHUeCKOi POJILIO B 3BOJIFOIUH JKUBOTI'O
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mupa. [lonydeHue npencraBieHus O CBSA3U T'€HETUKU U MEIULIMHBI.
O3HakoMJIEHHE C HacJIEJICTBEHHBIMU OOJIE3HSIMM YEJIOBEKa, MX
NpUYMHAMU U TPOQMIAKTUKON. 3ydeHne BIMSAHUS alIKOTOJIN3Ma,
HAapKOMAaHHHU, KYPEHHs HAa HACJIEACTBEHHOCTh HA BUAECOMATEpHUale.
Ananu3 peHoTUNHYEeCKOi M3MEHUMBOCTH. BBIABICHNE MyTareHOB
B OKpYXalolllell Cpele M KOCBEHHas OLIEHKAa BO3MOKHOIO HX
BIIMSIHHSI HA OPTaHU3M

OCHOBBI  CEJICKIIUHU
pacTeHui, XUBOTHBIX W
MHKPOOPTraHU3MOB

[Tonydyenue npencraBlIeHHs O T€HETHUKE KaK O TEOPETHYECKOMN
OCHOBE cenekuuu. Pa3BuTue MeTanpeaMeTHbIX YMEHUM B
IPOLIECCE HaXOXKJEHUS Ha KapTe LEHTPOB MHOrooOpasus u
IIPOUCXO0KICHUS KYJIBTYPHBIX PACTEHUN W JOMAalIHUX >KUBOTHBIX,
oTkpbIThiX H. V. BaBunoBeim. M3yuenne meTonoB rudpuansanuu
U HCKYCCTBEHHOTo OoTOOpa. YMeHue pa3z0uparbCsi B ITHUECKUX
acrmekTax  HEKOTOpBhIX  JIOCTIKEHHH B OMOTEXHOJIOTHU:
KJIOHUPOBAHUH )KMBOTHBIX U NMPOOIeMax KIOHUPOBAHUS YEJIOBEKA.
O3HakOMJIEHME C OCHOBHBIMU JIOCTHIKEHUSIMH COBPEMEHHOM
CEJIEKINN KYJbTYPHBIX pACTEHUH, JAOMAIIHUX JKUBOTHBIX U
MHKPOOPTraHU3MOB

[MPOUCXOXIEHUNE U PABBUTUE XKU3HU HA 3EMJIE. 9BOJIIOLITUOHHOE

YYEHUE

[Ipoucxoxnenue u
HayaJlbHbIE JTanbl
pa3BUTUA KM3HH Ha
3emute

AHanu3 ¥ OIEHKa Pa3IUYHBIX TUTIOTE3 MPOUCXOKACHUS KU3HHU.
[Tonyuenue npezacraBieHuss 00 YCIOXKHEHUH KUBBIX OPraHU3MOB
Ha 3emJie B MPOIECCE DBOJIIOIUHU. YMEHHE SKCIEPUMEHTAIbHBIM
IyTeM BBISBJIATH aJalTHBHbIE OCOOCHHOCTH OpPraHU3MOB, HX
OTHOCUTENIbHBIA  XapakTep. (O3HAKOMJIEHHE C HEKOTOPBIMHU
IOPEICTAaBUTENIAIMH PEIKUX W MCUYE3aIOLUX BUIOB pPACTEHUN U
KUBOTHBIX. I[IpoBeneHue omucaHuss ocoOeil OMHOTO BUIA TIO
MOP(OTOrHUEecKOMY KPUTEPHUIO MPH BBIMNOJIHEHUU JIaOOpaTOpHOH
paboTel. BrisiBiIeHHE uepT NPUCHOCOOIEHHOCTH OpPraHU3MOB K
pasHbIM cpenaM  oOuTaHus  (BOAHOH, HA3eMHO-BO3AYIIHOM,
MTOYBEHHOM)

Hctopuss  pa3BuTus
DBOJIIOLIMOHHBIX UK

W3ydeHnue Hacneausi 4yelloBeYeCTBa Ha IMpHUMEpE 3HAKOMCTBA C
ucropuend paszBuTus HBoMONMOHHBIX uaed K. Jlunnes, XK. b.
Jlamapka Y. [lapBuna. OlieHUBaHUE POJIM SBOJIOIMOHHOTO YYEHUS
B (hOpMHUpPOBaHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTUHBI
mupa. Pa3BuTHe CIMOCOOHOCTH $ICHO M TOYHO H3JIaraTb CBOU
MBICITH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS,
BOCIIPUHHUMATh W  AHAIM3UPOBATH MHEHHS  COOECEHUKOB,
pHU3HaBas MPaBo APYroro 4yejloBeKa Ha MHOE MHEHUE

MI/IKpOBBOJ'IIOI_[I/IH u
MAaKpO3BOJOIUSA

O3HakoMJIeHHE C KOHLEIIMEH BUIa, ee KPUTEpUsIMH, 10A00p
IPUMEPOB TOTO, YTO MOMYJSIUA — CTPYKTYpHAas €AMHUILA BUIA U
sBoMONMHU. O3HAaKOMJIEHHE € IBWKYLIUMUCS CHJIaMU 3BOJIIOLUHU U
€€ J0Ka3aTeJbCTBaMU. YCBOEHHE TOr0, YTO OCHOBHBIMU
HalpaBJIeHUSIMHU 9BOJIFOLIMOHHOTO mporpecca ABIIAIOTCS
Ouosornyeckuil mporpecc M OHOJIOTHUECKUI perpecc. YMeHue
oTcTamBaTb ~ MHEHHE, O  COXPaHEHHMM  OHOJIOTUYECKOTO
MHOrooOpasusi Kak OCHOBE YCTOMYMBOCTH Ouocdepsl U
IIPOIPECCUBHOIO €€ pPa3BUTHS. YMEHHE BBIABIATH IPUYUHBI
BBIMHMpPaHHUs BUIOB

[TPOMCXOXJIEHNE YEJIOBEKA

AnTpornorexes

Anamu3 u OIICHKAa pa3JIMYHbIX THUIOTE3 O MNPOUCXOKICHUU
yelloBeKa. Pa3purue YMCHUA CTPOUTH HNOKA3ATCIbHYIO 68.3y 110
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CpaBHI/ITeHLHOf/’I XapaKTCPpUCTUKE YCJI0BCKa u [IprUMaros,
JOKa3bIBas UX POACTBO. BrisiBienue sTanos 9BOJIIOIMUH YCJIOBCKaA

UYenoseueckue packl

YMmenue AOKa3bIBaTb pPaBCHCTBO  UYCJIOBCUCCKHUX paC Ha
OCHOBaHMU HUX POACTBA W CAUHCTBA IMPOUCXOKIACHHA. PazButue
TOJICPAHTHOCTH, KPUTHUKA paCru3Ma BO BCCX €Ir0 MPOABIICHUAX

OCHOBbBI 5KOJIOT'MH

DKOJIOTHSI — HayKa 0
B3aMMOOTHOIIICHUAX
OpraHnu3MoB MCXKIY
co0OH H OKpyXaromei
cpenoi

Nzyuenne oskomorndeckux (akTOpOB © WX BIUSHHS Ha
OpraHu3Mbl. 3HAKOMCTBO C 53KOJIOTUYECKMMH CHCTEMaMH, HX
BUJIOBOM M NPOCTPAHCTBEHHOM CTPYKTypaMu. YMeHHE OOBSACHATH
IPUYUHBl YCTOMUYMBOCTH M CMEHBI 3KOocHcTeM. O3HAKOMIIEHUE C
MEXBUI0BBIMU B3aMMOOTHOIIEHUSIMU B IKOCUCTEME:
KOHKypEHLIMeH, CUMOMO30M, XHUIIHUYECTBOM, Mapa3UTU3MOM.
YMeHHe CTpOUTH  SIPYCHOCTb  PACTUTEIBHOIO  COOOIIECTBA,
NUIIEBbIE LIENIM U CEeTH B OHOILIEHO3€, a TaKXKe HKOJIOTMYECKHe
nupaMuibl. 3HAHWE OTIMYUTENbHBIX MPU3HAKOB HCKYCCTBEHHBIX
COO0IIIECTB — arpo3KoCUCTEeMBl U ypOoskocuctemsl. OnucaHue
AQHTPOINIOTEHHBIX W3MEHEHWH B  €CTECTBEHHBIX IPUPOJHBIX
nangmagTax cBoed MecTHOcTH. CpaBHUTEIBHOE OMUCAHUE OJHOM
W3 €CTECTBEHHBIX MPUPOJTHBIX CUCTEM (Hampumep, jeca) U Kakoi-
HUOYIb arpodKOCUCTEMBl (HampuUMep, TIIEHUYHOTO  TOJs).
CocraBieHue cxeMm Iepefayd BELIeCTB M JHEPTUU IO LEensiIM
MUTaHUs B IPUPOTHON SKOCUCTEME U arpolieH03e

buocdepa —
rjio0agpHas YKOCUCTEMA

Oznakomienue ¢ yuenuem B. Y. Bepnanckoro o 6uochepe kak
0 Tio0OampHOM HKOCHcTeMe. Hanmmume mnpencTaBieHUs O CXeMe
9KOCHUCTEMBl Ha TIpuMepe Ouocdepsl, KPYyroBOpoTE BEIIECTB M
MpEeBpallCHNH YHEPruu B Onocdepe. YMEHHE 0Ka3bIBaTh POJIb
YKUBBIX OpPraHU3MOB B OMocdepe Ha KOHKPETHBIX IpuMepax

buocdepa u uenosex

Haxosxnenue cBs3u m3MeHeHUst B Ouochepe ¢ MmocaeaCTBUIMHU
NEATEIbHOCTH 4YEJIOBEKAa B OKpYXKawomied cpene. YMeHHe
OTPECNIATh BO3JICHCTBUE MPOU3BOJACTBCHHON IEATCILHOCTH Ha
OKPYXKAIOIYI0 Cpeay B 00JacTd CBoeH Oymymied mpodeccuu.
O3HaKOMJICHHE C IJI00AIBHBIMU SKOJIOTHUYCCKUMH IpoOJieMaMu H
YMEHHE ONpEIeNATh IyTH WX pemieHus. OnucaHue H
PAKTHYECKOE CO3/IaHHE MCKYCCTBCHHOU 9KOCHCTEMBI
(IpecHOBOJTHOTO aKBapuyma). PelleHHe 3KOJIOTHYEeCKHX 3ajad.
JIeMOHCTpHpPOBAaHHE YMEHHS TTOCTAHOBKHU IEJIeH JESITEIbHOCTH,
IUTAHUPOBAHUS COOCTBEHHOM JESATEILHOCTH JIJIS JTOCTHIKCHUS
NIOCTaBJICHHBIX IIEJICH, TPEABHICHHUS BO3MOXHBIX PE3yJIbTATOB
9TUX JICWCTBHM, OpraHuM3aldd  CAMOKOHTPOJISI H  OLICHKH
MOJIyYEeHHBIX pe3ynbTaroB. OOyueHHE COOMIOIEHUI0 TIPaBHII
TIOBEJICHUS B IIPUPO/IC, OEPEKHOMY OTHOLICHHIO K OMOJIOTHYECKUM
o0beKkTaM (pacTeHusM, XUBOTHBIM M HUX cOOOIIecTBaM) M HX
OXpaHe

BMOHUKA

buonuka xak oJ1HO U3
HanpaBjeHUH OUOJIOTHH
U KHOEPHETUKHU

O3HakoMJIEHHE C TIPUMEpPaMH MCIIOIb30BaHMS B XO35IICTBEHHON
NeSATeNbHOCTH JItoJe MOP(PO(YHKIMOHATBHBIX YEPT OpraHU3aluu
pacTeHNH U KUBOTHBIX IIPU CO3/IaHNUN COBEPIIEHHBIX TEXHUYECKHUX
CUCTEM M YCTPOMCTB MO aHAJIOTUU C JKUBBIMH CHCTEMAMH.
3HaKOMCTBO C TpyOuUaTbIMH CTPYKTypaMH B >KMBOH INpHpojae U
TEXHUKE,  a’pOJMHAMUYECKMMH U THAPOAMHAMUYECKUMHU
YCTpOMCTBaMHM B JKUBOH NPUPOJE U TEXHHUKE. YMEHHUE CTPOUTH
MOJIENIN CKJIAJYaTOMN CTPYKTYPHI, UCIIOJIb3YEMBIE B CTPOUTEIBCTBE
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3. YCJI0OBUs PEAJIM3ALIMA ITPOI'PAMMBI TUCHUITJINHBI
3.1. TpeOoBaHMs1 K MMHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecredeHHI0
Peanuzanus nporpaMMel JUCHMIUIMHBI TpeOyeT HAMU4Hs yueOHOTO KabuHeTa

«g[zmmca»

MarepuajibHOe M TeXHHYecKoe o0ecrieyeHre y4eOHOro kabuHera:
WurepaktuBHas cucrema Smart board;
JlokymeHT kamepa Avervision;
I'poMKOrOBOpUTENM K MHTEPAKTHBHOW Jocke Smart board,;
Komnsrotep Core-Core is 2100 (cuct. 610K, MOHHTOD, KITAaBHATYPa, MBIIIIb);
Cron npenojaBaTesis SproHOMUYHbIN ¢ TyMOO;
HIkad m1st TOKyMEHTOB 3aKPBITHIA;
kad merannnyeckuit ans Oymar;
Croubl y4eHUYECKUE;
Crynbsi yaeHUYECKHEe HOBEIC,

. AHTpecoub K mKady st JOKyMEHTOB;

. lkad yriosoii;

. Cryn H1CO;

. Tymba o makaTsl;

14. llkad mMeTamInyecKuii;

15. Jlocka ayauTtopHas.

RBOo~NoO~LNE

el ol
WN RO

OobopynoBanue y4eOHOro KabuHera:

1.AMniepMeTp IEMOHCTPAIIMOHHBIN ITU(DPOBOI (C TAIIBBAHOMETPOM);

2.BIIOK MUTaHUS BRICOKOBOJILTHBIM;

3.Bonbsr™meTp nudposoit nemonctparmonnsiii BJIIC-1C;

4 Boinpsimutens BY;

5. I'eneparop 3ByKOBOM YaCTOTHI;

6. ['eHepaTop HU3KOYACTOTHBIN;

7.JleMOHCTpallMOHHBIH HA0OP ISl U3YyUYEHHs TOKA B BaKyyMme (JUOI-TPHOJ] YUUTEs);

8. McTouHuK nuTaHus nepeMeHHoro Hanpsbkenus 10 A;

9.MCTOYHUK NUTAHUS AEMOHCTPALMOHHBIN;

10.McTouyHuK nuTaHus AJ1d MPAKTUKYMa;

11.KomrutekT aeMoHCTpanmroHHOTO YydeOHoro obopynoBanus KJ/O «DnekrpoauHamuka +
OnTuka;

12. KommiekT AeMOoHCTpalnoHHOro yuyebnoro obopynoBanus KJ1O «Dnekrpomaruetumy;
13.KoMmIuiekt JIEMOHCTPAITMOHHOTO y4eOHOTO 000pyI0BaHUS KO0 «CBoHCcTBa
3JIIEKTPOMArHUTHBIX BOJIHY;

14. Kommuiekt 1abopaTtopHOro yueOGHOro 000pyaoBaHus « IIEKTPOMOHTaXKHBIH cTos1 DMC1-Cy;
15. Kommnekt nemonctparmonnsiii KJI «BosiHOBas ontukay;

16. Kommiekt maboparopuoro obopynosanus: KJIO «Mexanukay;

17. Kommuekt y4eOHO — mnabopaTopHOro oOOpydOBaHUS «DJIEKTPOTEXHUKA U OCHOBBI
ANEKTPOHUKNY;

18. KoHnieHcaTop pa3ABMKHOW JEMOHCTPALIMOHHBIH;

19. MamvHa BosHOBas (JIeMOHCTpalroHHas Mojiens) MB - [IM;

20. MammmHa MarHuTosJIeKTpudeckas (resepatop pydHoit) MM — 3;

21. MamuHa >nekTprudeckas oopatumasi (IBUraTeNb - TeHEPaTop);

22. MammmuHa 31eKTpoopHas;

23. Mopenb cueT4yrKa JIeKTPUUECKON SHEPTuH;

24. HaGop 1eMOHCTPAIIMOHHBIN «IEKTPHUUECTBO 1»;

25. HabGop 1eMOHCTPAIIMOHHBIN « IEKTPHUUECTBO 4»;
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55

61

68

Habop nemoncTpanuoHHsiil «I'eoMeTprudeckas ONTHKAY;
HabGop neMoHCTpariMoHHBIN « DIEKTPUIECTBO 25

HabGop neMoHCTparMOHHBIN « DNEKTPUIECTBO 3»;

Ha6op nemonctparnmonnsiii «TeroBsie sBICHUSD;

HaGop crniekTpalibHBIX TPYOOK ¢ HICTOUHUKOM MUTAHUS;
[TpuGop s HaOIrOAEHUS TMHEHYATHIX CIIEKTPOB;

TepmomeTp A51eKTPOHHBIN 1eMoHCTpaoHHbIA TO/];
Tepmomerp anexkTponHsIil TO;

Tunosoit kommiekt naboparopHoro obopynosanus TKJIO «Onrtukay;
Tpancdopmarop yHHBEpCATBHBIN (IEMOHCTPAIIMOHHBIH );

[yt snekTpocHaOKEeHUS,;

DneKTpoMOTOp ¢ pucoeaAuHUTeNbHON nanenso ETM 7114;
KoMI1eKT HHCTpYMEHTOB KJIaCCHBIX;

[TepexmrouaTens 0THOMIOIOCHBIN TeMOHCTpaonnbii [1]] — 1;
[TepexirrouaTelb IBYXIOIIOCHBIN JeMOHCTpauoHHbIH [1]] — 2;
[TpoBOT MOHTAKHBIN;

Pozetka snexrpuueckas 42 B;

CTONMK NOABEMHBIH;

AMIiepMeTp — BOJIBTMETP AEMOHCTPALIMOHHBINA CTPEIIOYHBIN;
Bapometp — anepou;

Benepko Apxumena (mpubop A1 IEMOHCTpAIMK 3aKOHAa ApXUMe/a);
I'urpomerp BUT — 2;

I'py3 HaOopHBIi;

JleMOHCTpaIMOHHBIN TpUOOP 10 UHEPITUH;

Ho3umerp;

Kenoo6 I'anmunes;

3epKajio MI0CKOE ¢ MOACTABKOM U AKPAHOM;

HcrouHuk cBeTa ¢ IMHENYATHIM CIIEKTPOM;

Karymka apoccenpHas (1eMOHCTpaIMOHHAS ),

. Karyiika — MOTOK;
56.
57.
58.
59.
60.

KoMmruiekT Juist u3ydeHwusl MOIyIPOBOIHUKOB (MUKPOCXEMBI);

KoMmruiekT [uist u3ydeHwust MOIyIPOBOIHUKOB (OBl );

KomrmuiekT Juist IeMOHCTpaIK IPEBPAILEHHsI CBETOBOM SHEPTHH B DIIEKTPUIECKYIO;
KoMIIIeKT TenexeK JIerKOoIBHKHBIX;

KommiekT ororpaduii TpekoB vacTuir,

. JJaBopatopHbIil HAbOp «DNEKTPOMATHUT Pa30OPHBIIA C ACTATSIMI;
62.
63.
64.
65.
66.
67.
. Monienb i1st AeMOHCTpAIuU B 00beMe JTMHUI MarHUTHOTO TIOJIS;
69.
70.
71.
72.
73.
74.
75.
76.
77.

MarasuH pe3ucTopoB Ha MaHeu;

ManoMeTp AEMOHCTPALIMOHHBIN;

MaHOMETp KUAKOCTHIO IEMOHCTPAllMOHHBIN;
Metp n1eMOHCTPAIIMOHHBIH;

MeTpoHOM MHOTO(YHKIIMOHATIBHBIN 3JIEKTPOHHBII;
Mopens aBUraresst BHyTpeHHETO CTOPaHUs;

Moienb MONEKYISIPHOTO CTPOEHUSI MarHuTa;

Mozenb 37eKTpOMarHUTHOTO pesie (JeMOHCTPaLlMOHHBIH);
Mozens 31eKTpoABUraTeNst pa3oopHas 1abopaTtopHasi;
HaGop a5 neMOoHCTpaIuy 3IeKTpUUECKUX TOJIeH;

HaGop amns ucciaeoBaHus M30MPOLIECCOB B razax «ra3oBble 3aKOHB) 00beTMHEHHBIH;
Ha6op audpakiimoHHBIX peleToK (1eMOHCTPAMOHHBIN);
HaGop no nepenaun 351eKTpOIHEPTUH;

Ha6op 1o »nexTponn3y 1eMOHCTPalMOHHBIN;

Ha6op cBeTodpmibTpos;



78. HabGop Ten paBHOM Macchl (I€MOHCTPAIIMOHHBIH ),

79. OrHeBo BO3IYIIHOE;

80. ITanouka u3 cTEKIa;

81. [Tamouku 3 >00HUTA;

82. [InactuHa OMMeTAIITMYECKast CO CTPEIIKO;

83. IIpubop ms JeMOHCTpAIUU aTMOC(HEPHOTO JTaBIICHUS;

84. ITpubop st nemoHcTparmu auddysum;

85. TIpubop mys IeMOHCTPAIUH JIMHEHHOTO PaCcIIUPEHUs TET,

86. [Ipubop mys TEMOHCTPAITH IOBEPXHOCTHOTO HATSKCHHUS,

87. IIpubop At IEMOHCTpAIH CHIIBI AMTIEpa;

88. IIpubop a1 IEMOHCTPAITN MEXaHMYECKUX KOJICOAHHIA,

89. Ilpubop nst AEMOHCTpPALIMHU 3aBUCUMOCTH CONPOTHUBIIEHUS METaJlJIa OT TEMIIEPaTyphI;
90. [Tpubop s 1EMOHCTpAIMH YCKOPEHUSI CBOOOIHOTO TMa/ICHNUS;

91. [Ipubop ansa u3ydeHus: BUI0B aedopmaiuu;

92. Ilpubop Ans N3y4eHHs Ta30BbIX 3aKOHOB (C MAaHOMETPOM);

93. Ilpubop Ans U3MEpEHUsI JUIMHBI CBETOBOI BOJIHBI ¢ HA0OPOM AHU(PPaKINOHHBIX PEIIETOK;
94. I1pubop Ay neMoHCTpaImu npasuiio JIeHa;

95. TlpuGop nnsi AEMOHCTpPAIMHM 3aBHCHUMOCTH COMPOTHBIICHHUS IMPOBOJHUKA OT €ro JIJTUHBI,
CeUeHUs;

96. Peocrar;

97. PeocTaT NOJI3yHKOBBIN;

98. Ppryar — inHelKa JEMOHCTPALlMOHHAS;

99. CekyH10Mep OJTHOKHOTIOYHBIN;

100. Cocynpl cooOriaroniuecs;

101. CriekTpockomn IByXTpyOHBIH;

102. Cniupanp — pe3ucrtop;

103. CTpenkyu MarHUTHBIE Ha IITATUBBHI;

104. CynTaHbl 3J€KTPOCTATUYECKHE;

105. Tenmmypuii (moaens Comunie — 3emuis - JIyHa);

106. TepMoMeTp NEMOHCTPAIIMOHHBIN;

107. HunuHap CBUHLOBBINA CO CTPYrOM;

108. llTaTuB YyHUBEPCAIBHBIN (PU3UUCCKHIA;

109. llITaTUBBI U30JIUPYIOIIUE;

110. Kommac.

3.2. UndopmannonHoe odecriedeHue 00yuyeHust

Ilepeyenb pexoMeHayeMbIX yuyeOHbIX H31aHuii, HHTepHeT-pecypcoB, JAONOJHMTEJIbHOH
JINTEPaTypsbl

s cryneHToB

Camotinenxo I1. M. Ecmecmeosnanue. Qusuxa: yueOHUK 0jisi cmyo0eHmos
npogeccuoHanbHbIX 00PA308AMENLHBIX OP2AHU3AYUL, 0C8AUBATOWUX NPOdeccuu U
cneyuanvrnocmu CI1O. — M., 2017

Camotinenxo I1.U. Ecmecmeosnanue. @uzuka. Coopnuk 3aoay. yueb. Ilocooue ons cmyoenmos
npogeccuoHANbHBIX 00PA308AMENLHBIX OP2AHU3AYUL, 0C8AUBATOWUX NPOeccuu U
cneyuanvnocmu CIO. — M., 2017

Tpogpumosa T. 1., Dupcos A.B. Duzuxa 0ns npogheccuti u cneyuaibHocmetl

MEeXHUYecKo20 U ecmecmeeHno-nayuno2o npoguiei: Coopruk 3aoay. yuebd. [locobue ona
CMy0enmo8 npogeccuoHAIbHLIX 00PA308AMENbHBIX OPSAHU3AYUL, OCBAUBATOWUX NpOdeccuU U
cneyuanvrnocmu CIIO. — M., 2017

Tpogpumosa T. 1., Dupcos A.B. Duzuxa 0ns npogheccuti u cneyuaibHocmetl

MeXHU4ecK020 U eCmecmeeHHo-HayuHo2o npoguieil: Pewenus 3adau: yueb. [locobue 0
CMy0eHmo8 npogheccUoHAIbHbIX 00PAZ08AMENbHBIX OP2AHUIAYUL, 0CBAUBAIOUUX NPpOdecculs U
cneyuanvrnocmu CIIO. — M., 2016
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@upcos A.B. Quzuka 015 npogeccuil u cneyuarbHoCmell MmexHU4ecKko2o u
ecmecmeenHO-HAYUHO20 NPoghuell: YueOHUK O CMYOeHmos8 NPoghecCuoHanibHbIX
006pa306amMeNbHbIX OP2AHUZAYUL, 0CBAUBAIOWUX NPOPecCUU U CReYUATbHOCIU

CI10/noo peo. T.U. Tpogumosou. — M., 2017

Jus npenoxasareJieit

006 obpazoBanun B Poccuiickoit @enepanuu: genep. 3aK0H OT

29.12. 2012 Ne 273-®3 (B pen. Denepanbabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013
Ne 120-@3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-D3, o1 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-D3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-D3, ¢ uzm., BuecenubiMu denepanbabiM 3ak0HOM OT 04.06.2014 Ne
145-@3, B pen. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

Camotuinenko I1.1. Ecmecmesosnanue. Quzuka: yueOHUK 0Jis1 Cmy0eHmos

npogeccuoHanbHulX 00paA308amMeNbHbIX OP2AHU3AYUL, 0CBAUBAIOWUX NpOdheccuu U
cneyuanvrnocmu CI1O. — M., 2017

JImumpuesa B. @., Bacunves JI. U. ®uzuka st npodeccuit U CnenuaibHOCTEH TEXHUYECKOTO
npouJIsi: METOAMYECKHEe PEeKOMEH/IAlNK: METOI. Tocodue. — M., 2014.

s npenoxasareJieit

JlonoiHUTe/IbHbIE HCTOYHUKU:

1. Tuxomupona C.A., AABopckuii b.M. ®uzuka: yueonuk ans 11 k1 — M., 2016.

2. SIBopckuii b.M., Iluacknii A.A. OcHOBBI (pu3nku: yaeOHHK. B 2 Tomax. — M.,2017.

3. I'ennenmreitn J1.O., bynaroBa A.A., KopuunseB U.H. ®usnka: yae6.ams 11 k.- M.,2017.
4. KacpsiHoB B.A. ®usuka:yue6. Jlnsa 11 k1. —M.,2017r.
5. O. U. I'pomrieBa. Coopruk 3amad no ¢usuke st 10-11 k.- M.,2015.

HNHTepHeT- pecypcsbl

www. fcior. edu. ru (OenepanbHbI IEHTP HHDOPMAITHOHHO-00PAa30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. CI0Bap v SHIIUKIONEANHN).

www. booksgid. com (Books Gid. DinektponHast 6ubnmroTeKa).

www. globalteka. ru (I'mo6anreka. I'moGanpHas OMOIMOTEKAa HAYIHBIX PECYPCOB).

www. window. edu. ru (ExuHoe 0KHO I0cTyIa K 00pa3oBaTelIbHBIM pecypcam).

WWW. st-books. ru (JIyumas yaeOHast tureparypa).

www. school. edu. ru (Poccuiickuii 00pazoBaTenbHbIN OpTal. JIOCTYITHOCTD, KAYE€CTBO,

3¢ (HEKTUBHOCTB).

www. ru/book (DnexkTpoHHas OUOIMOTEYHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBatenbhbie pecypcsl HTepHEeTa — Du3nka).

www. school-collection. edu. ru (Exunas xosutekims iudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB).
https//fiz.1september. ru (yuebHo-MeTomM4eckas razera «Duznkay).

www. n-t. ru/nl/fz (HobeneBckue naypeatsl o (Hu3MKe).

www. nuclphys. sinp. msu. ru (Slaepnas ¢uzuka B InTepuere).

www. college. ru/fizika (IToaroroska x EI'J).

www. kvant. mccme. ru (HaydHO-TIONYSIPHBIN (DU3HKO-MaTeMaTHUeCKuii xKypHal «KBaHT»).
Www. yos. ru/natural-sciences/html (ectecTBeHHO-HaY4HBIH XKypHAT 1yist MoJoaexku «I1yTh B

HayKy»).

3. YcaoBus peaju3anuy NporpaMMbl y4eOHOH JAMCOMINIMHBI «XUMHD» «bBuosornm»

3.1. TpeOoBaHNsI K MUHUMAJBLHOMY MATE€PHAIbHO-TeXHUYECKOMY 00ecredeHn 0
Peanu3arus mporpaMmbl JUCHUILTHHBI TpeOyeT HaMTU4Us y4eOHOTO KaOMHEeTa 1 1ab0pPaHTCKOM:
B KOJUJIE[KE €CTh Y4YeOHBI KaOMHET XUMUH, JIA0OPAHTCKAsL.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%df%e2%ee%f0%f1%ea%e8%e9%20%c1%2e%cc%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cf%e8%ed%f1%ea%e8%e9%20%c0%2e%c0%2e&t=12&next=1

MarepuajibHoe M TeXHHYeCKOe ofecriedeHHe y4eOHOro kaduHera:
WNurepakrtuBHas cucrema Smart board;
JlokymMeHT kamepa Avervision;
I'pomMKOTOBOpUTENH K HHTEPAKTHUBHOM qocKe Smart board;
Kommprorep Core-Core is 2100 (cuct. 610K, MOHUTOP, KIIABUATYPA, MBIIIIb);
Cron npenoiaBatesnsi S)proHOMUYHBINA C TyMOOH;
Ikad It TOKyMEHTOB 3aKPBITHIH -2 IIT
Hlkad MeTammmyecKuii 11t peakTUBOB 2 T
Crombl yUeHUYECKUE;
Crymnbsi ydeHUUECKHUe
0. lIxad yrmosoii;
11. Cryn UCO;
12. Tym0Oa o1 TUTaKaThI,
13. Jlocka aynuTopHasi.
14. CrexnsiHHas nocyna
15. BeiTsxHOM 11Kad
16. Cton neMoHCTpaMOHHbIH ( JTaO0OpPaTOPHBIiT)
17. Tym6a- moiika 1abopaTopHas ¢ CAHTEXHUKOM
18. Tabmuma snexrponHas «lleproandeckas cucreMa XUMHIECKUX eMeHToB J[. 1.
MeHpeneeBay
19. Tabmuma snmexkTpoHHast «PacTBOPUMOCTB COJE, KUCTIOT M OCHOBaHUH B BOJIE)
20. Tabmura «DBOJIOIUS OPTaHUYECKOTO MUPAY
21. TaGnuue! o TEXHUKE OE30IIaCHOCTH
Dnexkmpounwvle oopazoeamenvHvle pecypcol

ROo~NoGa~wWME

=
S
S

HaumeHo8anue

3emisi. IcTopus MIaHETHI.

3emis. Uctopus pa3Butus.

buomnorus. ['eneTuka.

buonornusa. OCHOBEI ceJIEKIINH.

buomnorus. ILlutonorus.

Oxonorus 21 Beka.

Opranuueckasi XuMusi ~ 4acTthb 1-3
XuUMUsI BOKPYT HAC

Ypoku xumuun Kupunna u medonus
0 Ypoxku Omonornun  Kupwina u Medoaus
1 EI'D Penerutop o xumuu

—— 0O 00 1O\ N N WN —

Jlemoncmpayuonnsie (2epoapuu, mynaxicu, maKemul, CmeHObl, MOOEU 8 pa3pe3e, Mooelu
0eMOHCIMPAUUOHHDLE)
Yueonwvie npuoopu

1)Mojenu —anmInKamuu:

A) ArporeHo3

b) buocunTes Genka

B) B3aumopeiicTBre B MPUPOAHBIX HOMYIISIIIHIX
I') l'ameTtorenes

J1) reHeaoruueCKuii METO aHTPOIIOTeHEe3a
E) renernka rpynm kpoBu

K) nenenne knetku. MuTo3 u Meio3.

3) OcHOBHBIEC HaPaBJICHUS SBOJIOIUN

N) Crpoenue kneTku

K) Crpoenue 1isetka
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JI) TunaHbIe OMOIIEHO3BI
M) VnBoenue JIHK u tpanckpunuus PHK

2)Komnekuu

A) Bonokna KB-15

b)KameHHbI# yroJib U IPOIYKTHI €10 NepepadoTKu
KKVIIII 15

B) Kayuyk KK-15

I') Merannst u crutasl KMC-10

) Hedtb 1 mpoaykrel ee mepepadorku KHIIII-15
E)OcnoBHble BuabI npoMbliuieHHoro ceipbsi KOBIIC-4
A)IMnactmaccer KII-15

3)KoMmIekTsl MOJIeNei:
A) JleMoHCTpaloHHBINA HAOOP Ui cOCTaBlIeHUs 00beMHBIX Moaeneil JJM-OMM

b) Kommuiexkr «MonenupoBanue Moiekyl. Heopranuueckue M OpraHmdyeckue COEIWHEHUs

KMM-10
B) Monens «Kpuctannmnueckas pemerka aamMasay
I') Monens «Kpuctammueckast penietka rpapuray

No i | HaMMEeHOBaHUE

1 Mukpockon mkoiabHbI Mukpomen —C 11

2 Muxkpockon 6uonoruueckuiit MbY) M

3 bans komOunnpoBanHas gaboparopras BKJI- 300

4 [rarus nabopatopusrii 11J1b-1

5 Anmnapar s NpoBeICHUsT XUMUUYeCKUX 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 [ltarus maboparopusrii 1JIb ( ¢ ogHOM cTOMKOM)

11 Muxkponaboparopus o xumuu MJI-X

12 Apeometpsl ¢ nuauspom All-1

13 Acniuparop A-1

14 [Tpubop st okucHeHus cnupra Haj MeaHbIM Katanuzaropom [I0C-MK
15 JlaboparopHasi ycTaHOBKa «DIEKTPOXUMUSI- 1

16 Ha6op «Heopranukay

17 Habop « Opranukay»

18 Becs1 anexrponnsie 10 100 rp.

19 l'openka yHuBepcanbHas

20 Wsmepurens pH u Temneparypsr [1/1P-12

21 KommuiexT a1 AeMOHCTpAallMOHHBIX ONBITOB YHUBepcalbHb KIOXY
22 ITpuGop ni1st mosrydeHus ra3oB geMoHcTpanroHHbiid [T/
23 ITpubop nns snexrponuza conet [19C

24 CrnmproBka nemoHcTpanuonHas CJI

25 Becsl Texanueckue ¢ rupsimu 10 500rp  BTT-500

26 JIo>KKa IJIs1 CoKUTaHUS BEIIECTB

27 Harpearens 11 npobupox HIT-MH

28 Habop ckistHOK 17151 pactBopoB 250 M HCP- 0,25

29 Annapar « Kunmnay»

30 I'eHepaTop BHICOKOTO HANPSKEHUS

31 JlaTuuk TemnepaTypsbl 1151 XUMUYECKU arPECCUBHBIX CPEL
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32 ['eneparop BBICOKOTO HANPSKEHUS

33 Komonka ancop6rmonnas KA-1

34 O3zonarop 0-22

35 [Tpubop st IeMOHCTpaIK 3aKoHa coxpaHeHus Macchl Bemiects [1/[3-CMB
36 Habope! peakTUBOB JUIsl IEMOHCTPALIMOHHBIX OTBITOB(CIIUCOK B IIPUIIOKEHUN)

Haznsouvie niockocmuvle (niakamol, Kapmul HACMeEHHblE, WITIOCMPAYUU HACTEHHbIe,
MazHumHwvle 00CKU)

Ne riim | HauMeHoOBaHUE

1 KoMIIeKT KOJOTpaHCIIOPAHTOB «XUMUSD)

2 Komrutekr Tabmun o kypey «Heopranudeckass XuMus»
A) metabl

b) nemerais

B) xumuueckue peakiuu

I') xumHrueckoe Npou3BOJICTBO- METAILTYPIHs

J1) pacTBOpBI, IEKTPOIUTHYECKAS JUCCOLIUAINS

E) crpoenue BeniecTB, XMMUYECKUE CBSI3U

K) nagano xumuu

3 Kommekt Tabnui no kypcy «Opranuyeckas XUMHUs

4 Tabmuna «Oxpacka HHIUKATOPOB)

5 Tabmuna «Ilepuognueckas cucremall.ll.MenneneeBa»

6 Heoprannueckas xumusi. MeTtaisl m1/ noarpynn

7 Heopranunueckas xumusi. MeTaisl moO0YHbIX/ TOATPYIIT

8 KommuiexT Tabnuir « YpoBHU OpraHU3AIMK )KUBOU MTPUPOIHD)
9 Xumusi. [Ipuponssie uctounuku y\B I[lepepadoTka

10 Xumus. CTpoeHue BellecTBa. XUMUYECKas CBS3b.

11 Tabmuna «9KoJI0THsI- aHTPOTIOTEHHOE BO3ACHCTBHE HA OHoCchepy»
12 «Jxonorusi. bBUOTHYECKHE B3aMMOOTHOIIICHHS] OPTaHU3MOBY
13 [Toprperst xumukoB (10 mt.)

14 [Toptpersl 6nonoroB (26 mit.)

3.2. UudopmannoHHoe odecreueHue 00yuyeHus
IlepeyeHb pekoOMeHAyeMbIX Y4eOHbIX U3IaHUH, TONOJHUTEIbHOMH JTUTEPATYPbI:
st mpenogaBaresis:

1.I'abpuensn O.C., Ocmpoymoe U.I. Xumus: yueOHuK 05 cmyO0eHmos npogheccuoHaIbHbIX
006pazosamenvbHuIX opeanuzayull, oceausarouux npogeccuu u cneyuaironocmu CI10. — M., 2017
2.I'abpuenan O.C., Ocmpoymos U.I. Xumus ona npogeccuii u cneyuanbHocmeti ecrmecmeeHHo-
HAayuHo20 npouis: yyeOHux 0 cmyoeHmos npogheccuoHAIbHbIX 00PA308aMENbHbIX
opeanuzayuti, oceaugarouwux npogeccuu u cneyuanvrocmu CI10. — M., 2017
3.Tabpuenan O.C. u Op. Xumus. Ilpakmuxym. yueb. nocodoue 05 cnmyoenmos
npogeccuoHanbHblX 00PA308AMENbHBIX OP2AHUAYUL, 0CBAUBAIOWUX Npoheccun U
cneyuanvnocmu CIIO. —M., 2017
4.I'abpuenan O.C.u Op. Xumusa: nocobue ons noocomosku Kk EI'D: yueb. nocobue ons cnmyoenmos
npogecCuoHaIbHbIX 00PA308AMENLHBIX OP2AHUAYUL, 0CBAUBAIOWUX Npodheccun U
cneyuanvnocmu CIO. — M., 2017
5.Iabpuenan O.C., Jlvicosa I'I. Xumus. Tecmol, 3a0auu u ynpaxcuenus: yueo. nocooue 0
CcmMyoenmosg npogecCuoHAIbHbIX 00PA308AMENbHBIX OP2AHUAYUL, 0C8AUBAIOWUX NpOdeccuu U
cneyuanvrnocmu CIIO. — M., 2017
6.Epoxun FO.M., Kosanesa U.b. Xumus 0nst npogheccutl u cneyuanrbHocmel mexHu4ecko2o u
ecmecmeeHHO-HAYUH020 NPouell. Y4eOHUK 0I5l CYOeHmMO8 NPOGhecCUOHATbHBIX
0bpazosamenb-HulX opeanuzayutl, oceausarouux npogheccuu u cneyuarvHocmu CIHO.— M., 2017
7.. I'E.Pyozumuc ®@.I! @envoman «Ocnosgel ooweti xumuuy u3o. Ilpocsewenue 2017 2
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Jononnumensvhole uCMmouYHUKU:

Dedepanvrulii 3akon . 3akon om 29.12. 2012 No 273-D3 (8 ped. Dedepanvhbix 3aKoHO8 Om
07.05.2013 Ne 99-D3, 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., necennvimu Dedepanvrvim 3axonom om 04.06.2014 Ne 145-
@3, 6 ped. Om 03.07.2016, ¢ uzm. om 19.12.2016.)
IIpoepamma na ocrnoge IlpumepHou 0CHOBHOU 00PA308aMENbHOU NPOSPAMMbL CPEOHE20 00Uje20
00pazosanus ¢ yuemom npohuisa npogheccuoHaIbHO20 00pPaA308anUsl, 0C8aAUBAeMOl npogheccuu
HTIKPC unu cneyuanvnocmu ITICC3.
Ilpukaz Munucmepcmea obpazosanus u nayku P® om 31 dexabps 2015 . N1578 "O enecenuu
usMeHeHull 8 ghedepanbHblil 20CY0apCmMEeHHbL 00PA308aAMENbHBLI CMAHOAPM CPeOHe20 00ue2o
obpazosanus, ymeepicoeHuwvlll npuxkazom Munucmepcmea oopazoeanus u Hayku Poccutickotl
Deoepayuu om 17 mas 2012 2. N413"
Ipumepnas ocHoeHas 06paA306amMeNbHAL NPOCPAMMA CPEOHe20 0bUue20 00PaA3068aHUs,
0000peHHas peueruem hedepanbHo2o YueOHO-Memooudeckoeo 00beOuHeHUs no ooujemy
obpazosanuto (npomoxon om 28 utonsn 2016 2. Ne 2/16-3).

HNHTepHeT- pecypcsbl

http://school-collection.edu.ru/ - Enunas kosekius 1udpoBeIx 00pa30BaTeIbHBIX PECYpPCOB
http://him.1september.ru/ - snextponHas Bepcus razetsbl "Xumus'" npuioxenue kK "1 ceHTIOps
http://pedsovet.org/ - Ileacoser.org. XKuBoe mpoctpancTBo 0OpasoBanus. IHTepHET-pecype
COJICPKHUT TEOPETUUCCKUE M MPAKTHUECKIE MATEPUAITBI TSI TPOBEICHHS YPOKOB, BHEKIIACCHBIX
MEpONPUITUI

http://www.uroki.net/ - UROKI.NET. moypo4Hoe 1 TeMaTn4ecKkoe JIaHUPOBAHUE, OTKPBITHIC
YPOKH, CLIEHAPUH IIKOJILHBIX MTPa3THUKOB KJIACCHBIE YaChl, METOIUYECKUE pa3pabOTKH,
KOHCTICKTHI YPOKOB, JJA0OpaTOPHBIC, KOHTPOJIbHBIE paOOTHI
http://festival.1september.ru/subjects/4/ - dectuBans negarorndeckux uaen "OTKPBITHINA YPOK'.
Pa3paboTky ypOKOB [0 XHMHHU

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

http://hemi.wallst.ru/ - Xumus. O6pa3zoBaTeabHbIi CAaNT I NIKOJLHUKOB U CTYJICHTOB.
http://www.college.ru/chemistry/ - Otkpsoitoiii Komtemk: Xumus. DIeKTpOHHBIN y4eOHUK 110
OpPraHU4eCcKOl U HEOPTaHWYECKOW XMMUU

"

s cTyneHToB:

OcHoeHble uCmoOYHUKU:

1.I'abpuensu O.C., OctpoymoB W.I. Xumus: yueOHUK Ui CTYCHTOB NMPOQEeCCHOHATBHBIX
o0pa3oBareIbHBIX OpraHu3alui, ocBauBaromux npodeccun u cnenuansuocta CI10. — M., 2017
2.T'abpuensn O.C., OctpoymoB WN.I. Xumus nis npodeccuii U crenuaibHOCTEN eCTECTBEHHO -
HAy4YHOTO TIpoGUIIst: yueOHUK AJIsl CTYIEHTOB MpodecCHOHaTbHBIX 00pa30BaTeNbHbIX
opranu3zanuii, ocanparoux npodeccun u cnennansuoctu CIIO. — M., 2017

3.I'abpuensu O.C. u ap. Xumus. [Ipaktukym: y4e6. mocobue ans CTYICHTOB

PO EeCCUOHANBHBIX 00PA3Z08AMENbHBIX OP2AHUZAYULL, 0CBAUBAIOWUX NPOPeccUull U
cneyuanvrocmu CIIO. —M., 2017

4.T'abpuensn O.C.u ap. Xumusi: nocodue uist noaroroBku k EI'D: yued. mocobue aist cTyIeHTOB
podeccuOHANBHBIX 00pa30BaTeIbHBIX OPTaHU3AIIHiA, 0CBAUBAIOIINX Ipodeccuu u
cnemmainbHoctr CITO. — M., 2017

3.2. Ungpopmayuonnoe obecneuenue odyuenus
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http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/%20-%20UROKI.NET
http://festival.1september.ru/subjects/4/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/

[lepeuenp pexoMeHIyeMbIX yueOHbIX wu3AaHui, HWHTEepHET-pecypcoB, OMOJHUTEIBHOMN
JIATEPATYPHI
OcHOBHBIE HCTOYHMKHM VISl IpenogaBareJei

1.Koncmanmunos B.M. u Op. Buonocus ons npogeccuii u cneyuaibhocmeti mexHuyecko2o u
eCMeCmeeHHO-HAYUHO020  npouiell.  YueOHuUx Ol CMYyOeHmos  NpoghecCUOHATbHBIX
0bpazosamenvbHuIX opeanuzayull, oceausaouux npogeccuu u cneyuarvhocmu CI1O. —M., 2017

2.Yeoviues H. B., Ipunesa I. I. Buonoeus: yueOnux Onsi CmyOeHmo8 Npo@hecCUOHANTbHbIX
006pazosamenbHuIX opeanuzayull, oceausauux npogeccuu u cneyuarvnocmu CI10. — M., 2017

3 @redepanvrule 3aKkonbl 06 obpazosanuu ¢ om29.12. 2012 Ne 273-D3 (8 ped. Dedepanbhbix
sakonoe 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,

5.0m 05.05.2014 Ne 84-D3, om 27.05.2014 Ne 135-D3, om 04.06.2014 Ne 148-D3, ¢ uzm.,
sHecenHbiMu Dedepanvhvim 3akonom om 04.06.2014 Ne 145-D3, 6 ped. om 03.07.2016, ¢ uzm.
om 19.12.2016.)

Ilpukaz Munucmepcmea oopaszosanus u nayku P® om 31 oexabps 2015 2. N 1578 "O snecenuu
usMeHeHull 8 ghedepanbHblii 20CY0APCMBEHHbILL 00PA308AMENbHBIIL CMAHOAPM CPeOHe20 00ue2o
0bpazosanus, ymeepocoeHnvlti npukazom Munucmepcmea obpazosanus u Hayku Poccutickou
Deodepayuu om 17 masa 2012 2. N413"

6.Ilpumepnas ocHo6Has o0bpaszoeamenvHas npopamMma CcpeoHe2o o0buje2o o0bpazosaHus,
0000peHHas peuteruem ¢heodepaibHoco YYeOHO-MemoOUYecKoe0 00beOUHeHUss no oduemy
obpazosanuio (npomoxon om 28 utonsn 2016 2. Ne 2/16-3).

JHononnumenvhole
bunuy I'JI. KpepkanoBckuii B.A. «buonorus g noctynaromux B By3b» 2016 T
bonrosa N.B. Co6opHuk 3a1a4 o o6miei 6uonornu.- M 2015
3asn P.I', JlaBeioB B.B. «buosnorus mist moctynaromuyx B By3bl B TaOIHIIAX)
3BepeB A.T., Ky3nenos B.H. Dxonorus meronuueckoe nocodue 10-11 xrace. — M.,2017
Koszmora T.A. Temarnueckoe 1 OypOYHOE IJIAHUPOBAHUE TI0 OMOJIOTHH K yueOHHKY KameHckoro
Kpuckynoro A.A., E.A., [laceunnka B.B. «O6mas 6uonorus. 10-11 kiaccei»
[TumenoB A.B. VYpoku Owmomormu B 10-11 xmaccax 1 m 2 wacte. — SpocnaBinb Axagemus
pazButus. 2017 r

Hnmepnem-pecypcuo:

http://school-collection.edu.ru/collection I'azera «buonorus» u cait ans yuutenei «f uay Ha
YPOK OHOIOT UM

http://bio.1september. ru OTKpbITHII KoJUTeXK: bronorus

http://college.ru/biology B nomoris yunrento Ouonoruu: odpasosarensHbiii cait UECOH HI'TTY
http://fns.nspu.ru/resurs/nat BuenkonsHas skonorust. [Iporpamma «lllkonmpHast 3KonOTHYECKast
MHHUIIMATHBAY

http://www.eco.nw.ru Best Ononorusi: HayuHo-00pa30BaTeNbHbIN MOpTal

http://www.sbio.infoB momoip Moum ydeHukam: cait yuurtensa 6uonorun A.Il. ITozausxoBa

http://nature.ok.ru/ - Penkue u ucuesaroniue >KuBOTHBIE.

http://news. I september.ru/bio/1999/n036.htm - Bo3HuKHOBEHME )KU3HU Ha 3eMJI€.
http://nrc.edu.ru/est/r4/ - buonornyeckas KapTuHA MUpA.
http://www.repetitor.1c.ru/online/disp.asp?10;2 C Penerurop-On-Jlaiin
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http://school-collection.edu.ru/collection
http://college.ru/biology
http://fns.nspu.ru/resurs/nat
http://www.eco.nw.ru/
http://www.sbio.info/
http://nature.ok.ru/
http://news.1september.ru/bio/1999/no36.htm
http://nrc.edu.ru/est/r4/
http://www.repetitor.1c.ru/online/disp.asp?10;2

http://learnbiology.narod.ru "M3ydaem Guonoruto" Marepuaisl 1o BCEM KPYITHBIM pa3zienam
ouonoruu

http://www.edu.yar.ru/russian/org/suppl-ed/ebc/index.html Jlerckuii 3x0s10r0-0M0I0OTHYECKUT
HEHTP yBbI

Jas1 o0yuaromuxcs

1. Koncmanmunog B.M. u 0p. Buonoeusi ons npogeccuii u cneyuanbhocmeti MexHu4ecko2o u
eCMeCcmeeHHO-HAYUHO020 — npouiell.  YueOHux Ol CMYyOeHmos  NpoghecCUOHATbHBIX
006pazosamenbHuIX opeanuzayull, oceausawux npogeccuu u cneyuaronocmu CI10. —M., 20

Jononnumenvhvie ucmounuxu

boneosa U.B. Coopruk 3a0au no ooweti buonoeuu.- M 2015
3asy PI, Jlasbi006 B.B. «buonoeus ons nocmynarowux 8 8y3vl 8 mabauyaxy
Onuwenxo A.B. «buonozus 6 mabauyax u cxemaxy

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHHUIIJIMHBI
KoHTpoJib M OLeHKA pe3yabTaTOB OCBOCHUS JUCIHUILIAHBI OCYIIECTBIISIETCSA MPENOIaBaTENIEM B
MpoIiecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U TaOOPATOPHBIX PadO0T, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHHS OOYUAIOIIMMUCS WHIWBUTYAJIbHBIX 3aJJaHIH, TPOCKTOB, UCCIEAOBaHUM.

Koapl
Pesy/IbTaThI 06y eHHEs ¢popmupyemsl ®opMbI U METOABI
X 001MX KOHTPOJISI M OLCHKH
(ocBOEHHBbIE YMEHN S, YCBOCHHbIE 3HAHMS) N
KOMIIeTeHIHIl | Pe3yabTAaTOB 00y4eHUs!
(OK1-OK3®)
e CMBICI MOHATHI (PU3HYECKOE SIBJIEHHE, OK1,0K4 3a4eT, IK3aMeH.
TUIOTE3a, 3aKOH, TEOpHus, BEIIECTBO,
B3aUMO/ICHCTBHE, AIIEKTPOMArHUTHOE
moje, BoJHA, (OTOH, aTOM, aTOMHOE
SIpO,  HOHU3UPYIOUIME  U3JIyueHUs,
IJIaHeTa, 3Be3/1a, TajakTuka, Beenennas;
e cMbIca (pusnueckux Beamuun: ckopocth, |  OKI1, OK4 | IIpaktuueckas pabora,
yCKOpEHHe, Macca, CHlla, HUMITYJIbC, TECTHUpPOBaHUE,
pabora, MEeXaHUYeCKas SHEprus, KOHTPOJIbHAS paborTa,
BHYTPEHHSISI ~ OSHeprusi,  abCOJIOTHas naboparopHas pabora.
TEeMIepaTrypa, CpeaHsAs KUHeTHYecKas
SHEpPrusi YacTHI] BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, SJIEMEHTAPHBINA AIEKTPUUECKUIN
3apsn;
e CMBICT QU3MYECKHX 3AKOHOB OK1, OK4 IIpakTnyeckas pabora,
KJIACCMYECKONW MEXaHUKH, BCEMUPHOIO WHAUBUAYaIIbHbIE 3aaHUS
TATOTEHUS, COXpaHeHUs SHEpruH,
UMITybCa M DIEKTPUUECKOTO 3apsia,
TEPMOIUHAMHUKH, AIIEKTPOMArHUTHOU
UHAYKIMH, GoTodddekTa;

54



http://learnbiology.narod.ru/
http://www.edu.yar.ru/russian/org/suppl-ed/ebc/index.html

OIHMCHIBATL H OOBLACHATH (l)l/l3l/l‘leCKl/le
sIBJICHUSI M CBOiicTBa TeJI: [BIDKCHHUC

HEOECHBIX ~ Te1 M HMCKYCCTBEHHBIX
CIIyTHHUKOB ~ 3€MJIM;  CBOWCTBA  TIa30B,
KHUKOCTEH u TBEPIIBIX Te;
IIEKTPOMAarHUTHYIO WH]YKIIHIO,
pacnpocTpaHeHue AIIEKTPOMAarHUTHBIX
BOJIH;  BOJIHOBBIE  CBOICTBa  CBETQ;

H3JIYYCHUC U IIOITIOHICHUC CBCTAa daTOMOM;

doTorddexkr;

OK1,0K2,0K6

[TpakTrueckas pabora,
WHINBUAYAIbHBIC 3a/1aHUS

aeJaarTb BbIBO/bI Ha
OKCIICPUMCHTAJIbHBIX JaHHBIX;

OCHOBE

OK3,0K7,
OKS8

[TpakTrueckas pabora,
HHIWBUAYAJIbHBIC 3a1aHUA

NPUBOAUTH NPHUMEPBbI MPAKTHYECKOI0
HUCNO/b30BAHUA (PU3NYECKHX 3HAHMIA:
3aKOHOB MEXaHUKH, TEPMOJMHAMHUKU H
ANEKTPONHAMHUKHI B DHEPreTHKE;
pa3IMYHBIX BHUJOB 3JIEKTPOMArHUTHBIX
W3JIy4eHUN [ Pa3sBUTHS  paguo W
TEJIEeKOMMYHHUKAIUH, KBAaHTOBOM (hU3HKHU
B CO3JaHUU  SAJIEPHOM  DHEPreTUKH,
J1a3€pOB;

OKS8

[IpakTnueckas
TECTHPOBAHUE,
KOHTPOJIbHAS pabora,
nabopaTopHas pabora.

pabora,

OoTJIMYATh
TEOPUIA;

THUIIOTE3bI oT HAay4YHBIX

OK2,0K3

[TpakTrueckas pabora,
VHIUBHUIyJIbHBIC 3a/IaHUS

NPUBOIUTH npuMepsbl,
NOKAa3bIBaKOIIUe, YTO: HAOMIOACHUS U
SKCIEPUMEHT SIBJISIOTCS OCHOBOM /ISt
BBIJIBIDKEHHUS ~ TUIOTE3 UM TEOpHH,
MO3BOJISIIOT ~ MPOBEPUTH  UCTHUHHOCTH
TEOPETUYECKHX BBIBOJIOB; (U3NYECKas
TEOpUs JaeT BO3MOXKHOCTb OOBSICHATH
W3BECTHBIC SBJICHUS MPUPObI U HAYUHbBIE
(bakThl, MpeICKa3bIBaATh ele
HEU3BECTHBIC SIBJICHMUS,

OK7,0K8

[TpakTuueckast pabora,
WH/IMBUyalIbHBIC 3a[aHUs

BOCNIPUHUMATD " HA OCHOBE
MOJIyYeHHbIX 3HAHMH CAMOCTOSITEJIbHO
OLIEHUBATh uHdopmaruio,
conepxkamytocs B cooOmenusx CMU,
Hutepnere, Hay4yHO-TIOMYJISIPHBIX
CTaThsIX.

OK7,0K8

[TpakTuueckas pabora,
WHAUBUAYalIbHbIE 3aaHUS

NPUMEHATh MOJIyYeHHbIe 3HAHMUA IS
pelieHus puU3MUYECKHUX 3a1a4 ;

onpeleaaTb XapakTep  (pU3HUECKOTrO
mporecca 1o rpaduky, — Tabnuie,
dbopmyne ;

H3MEPATDL PAX (I)I/ISI/I‘{eCKI/IX BCJIMYHWH,
NOpCACTaBJIAA PE3YyJIbTATHI H3MCpCHHI>i C
Y4€TOM HUX HOFpCHJHOCTCf/'I*;

OK4,0K5

[TpakTuyeckas paborta
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HCIO0Jb30BATh NpUoOOpeTeHHbIE
3HAHUSIT W YMEHHUsI B NPaKTHYECKOW
AeATeIbLHOCTH U MOBCETHEBHOI
JKH3HU.

o IS obecrieueHust 0e30I1acHOCTH
KU3HENEATEILHOCTH B mporiecce
HCIIOJIb30BaHUS TpaHCHOpTHI)IX CpeI[CTB,
OBITOBBIX  3JIEKTPONPUOOPOB, CPEICTB
paauo

OK4,0K5

[TpakTnueckas padbora

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

Pe3yabTarsl 00yueHHs1(0CBOEHHbIE YMEHM S, Koabi DopMbI 1 METOABI
YCBOEHHbI€ 3HAHHA) hopMupyeMBbIX | KOHTPOJISI U OLIEHKHU
oommx pe3yJbTaToB 00y4YeHu st
KOMIIeTeHI U
B pe3ynemame oceoenusn oucyuniunl 1 .IHnuBuyanbHbINA
o0yuarwuIica 001)ceH yMeman:
COCTaBIISITh AIEKTPOHHBIE U TpaduuecKue 2.I'pynnoBoii
(bopMyIbI CTPOEHUS AEKTPOHHBIX 000JI0YEK OK 4
aTOMOB; 3.KomOuHMpoBaHHBIN
IIPOTHO3MPOBATh XUMHUUYECKHE CBOMCTBA
JIEMEHTOB, UCXOs U3 UX IIOJIOKEHUS B 4.CaMOKOHTPOJIb
MIEPUOINYECKOM CUCTEME U DJIEKTPOHHOTO
CTPOCHHUS; Memoowvt Konmpona:
COCTaBJISTh XUMHYECKHE (HOPMYITBI 1.ITuceMeHHBIH
COEIMHEHUI B COOTBETCTBUH CO CTEIEHBIO OK?2
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB; 2.IlpakTryeckuil
COCTaBJISATh YPABHEHUS PEAaKLIU HOHHOTO
oOMeHa B MOJICKYJIIPHOM U HOHHOM BH/JIE; 3.HaOmnronenue 1 oneHKa
pemarb 3a7a4u Ha pacTBOPBHI; MPAKTUYECKUX JICUCTBUI
YPaBHUBATh OKUCIUTEIBHO— 4.Iloypounslii 6an
BOCCTAaHOBUTEJIbHbIE PEAKLIUOHHO-3JIEKTPOHHBIM | QK 5 (oricHMBaETCS
METO/IOM;  COCTAaBJIATh YPABHEHUS TUAPOIIHN3a JIeATEIbHOCTD CTYJCHTOB
COJIEH, OTIPENEINISATh KUCIOTHOCTD CPEbL; Ha BCEX JTanax 3aHiATHS U
BBIBOJMTCS] UTOTOBAsI
COCTaBJISATh Ha3BaHUsS COEAUHEHUH MO oreHka).5. TecToBwrii
CUCTEMaTUYECKOM HOMEHKIIATypeE; KOHTPOJIb C IPUMEHEHHEM
COCTaBJIISATh CXEMbI PEaKLUU, XapaKTEPU3YIOLIUE UH()OPMAITHOHHBIX
CBOMCTBA OPraHUYECKUX COEIUHECHUII; TEXHOJIOTHH.
OOBSICHATH B3aUMHOE BITUSHUE aTOMOB. OK 6
Dopmbt KOHMPONA
B pesynomame oceéoenus oucyuniunsl 3Hanui:
odyuarowuiica 001ceH 3HAmMb:
nepuoanyeckuit 3akoH /. 1. Menneneesa B 1. MuauBuyanbHbINA
CBETE YUEHHUSI O CTPOCHUU aToMa, MPUHIIMITBI
MOCTPOEHUS IEPUOTUUECKON CUCTEMBI 2 .KoMOuHUPOBaHHBI
AJIEMEHTOB;
OK3
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-KBAHTOBO-MCXaHUYCCKUEC MMPCACTABIICHUSA O

CTPOEHHUH aTOMOB;

-00IIyI0 XapaKTepUCTUKY S-, P-, d-2JIEMEHTOB,
uX OMOJIOTMYECKYIO POJIb M IPHMEHEHHE B

MEIUIIMHE;

-BOKHENIIINE BUALI XUMUYECKOU CBSI3U U

MCEXaHU3M HUX
oOpa3oBaHus;

-OCHOBHBI€ ITOJIOKEHUS TEOPUU PACTBOPOB U

ANEKTPOJIMTUYECKON TUCCOLMAINN;
MPOTOJIMTHYECKYIO TEOPUIO KUCIIOT U
OCHOBaHUM;

OK 4

3.CaMOKOHTpPOJIb
4. ®poHTaNBHBIN

Memoowi
KOHmMpOona:

1.YcTubrit
2.IluceMeHHbIN
(XMMUYECKUI IUKTAHT)
3.Iloypounslii 0an
(ouleHuBaeTCs
JeSITENIbHOCTD CTYACHTOB
Ha BCEX ATalax 3aHATUS U
BBIBOJIUTCSI UTOTOBAst
OIICHKA).

4. TecToBBIN KOHTPOJIb C
MIPUMEHEHHEM
MH(OPMAIMOHHBIX
TEXHOJIOTHH.

4. KOHTpOJIb U OlIeHKA Pe3Y/JIbTATOB OCBOEHHUS YUeOHOil JucuunIuHbI «buoiorun»

Pe3yabTarsl 00y4eHUs1(0CBOEHHbIE Koabi ®opMbI U METOJbI KOHTPOJISI
YMEHHSI, YCBOCHHbIE 3HAHUA) ¢dopMupyeMBbIX | OLIEHKH Pe3yJbTATOB 00y4eHMsI
oomux
KOMIIeTeHIM I
B pe3ynemame oceoenusn oucyuniunl 1 .AnauBuyanbHbINA
o0yuarwuIica 001cen ymems u
3namob: OCHOBHBIE ITOJIOKEHUS 2.I'pynnoBoi
OMOJIOTHYECKUX TCOPUH U OK 4
3aKOHOMEPHOCTEMN: KIIETOYHON TEOPUH, 3.KomOunupoBaHHbBIN
HBOJIFOLIMOHHOTO YYCHHUS, YUCHUS
B.1.Bepnaackoro o 6uocdepe, 3aKoHbI 4.CaMOKOHTPOJIb
["Mennens, 3aKOHOMEPHOCTEI
W3MEHYUBOCTH U HACJIEJCTBEHHOCTH; Memoowvt konmponsa:
- cTpoeHue u GyHKIMOHUPOBAHHE
O1oI0TNYeCc-KNX 00BEKTOB: KIETKH, 1.ITuceMeHHBIH
T€HOB U XPOMOCOM, CTPYKTYpPbI BUJa U OK2
9KOCHUCTEM; --- 2.IlpakTuueckuit
CYIIHOCTb OHMOJIOTHYECKUX MPOLIECCOB:
Pa3MHOXEHUS, OTIOIOTBOPEHHUS, 3.HaGmronenue u oneHka
NENCTBUS UCKYCCTBEHHOTO U MPAKTUYECKUX JICHCTBUN
€CTeCTBEHHOTO 0TOOpa, 4.Iloypounslii 6an (olieHUBaeTCs
(dbopMupOBaHHE TPUCIIOCOOIEHHOCTH, OKS5 JIeATEILHOCTh CTYACHTOB Ha BCEX

MIPOUCXOXKICHUE BUIOB, KPyrOBOPOT
BEIICCTB U MPEBPAIICHNE SHEPTHH B
KJICTKE, OpPraHu3Me, B IKOCUCTEMaxX U
ouocdepe;

-BKJIa]] BBIJAFOIIUXCS (B TOM YHUCIIE
OTEUCCTBEHHBIX) YUCHBIX B Pa3BUTHE
OMOJIOTUYECKOM HAYKH;

JTarax 3aHATUs U BBIBOAUTCS
UTOroBas olieHKa).S. TecToBBI
KOHTPOJIb C IPUMEHEHUEM
WH(OPMAIMOHHBIX TEXHOIOTHUH.
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-OMOJIOTHYECKYIO TEPMUHOIIOTHIO U
CHUMBOJIMKY OOBSICHATD POJIb OMOJIOTHH B
(hopMHUPOBaHUU HAYIHOTO
MHUPOBO33PEHUS; -
BKJIa/1 OMOJIOTUYECKUX TEOPUIA B
(dhopMUpOBaHUE COBpEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA;
-€IMHCTBO KUBOU U HEXXUBOM IPUPOJIBI,
POJICTBO KUBBIX OPraHU3MOB;
-OTPULIATETIFHOE BIUSHHUE AJTKOTOJIS,
HUKOTHHA, HAPKOTHUECKUX BEIIECTB Ha
SMOpPHOHAJIBHOE U ITOCTAMOPUOHATIBHOE
pa3BUTHE YENIOBEKa; -BIIUSTHUE
9KOJIOTHYECKHUX (DAKTOPOB Ha >KHBbIE
OpraHu3MBbl, BIUSHUE MyTareHOB Ha
pacTeHus, )KUBOTHBIX U YEJIOBEKA,
-B3aUMOCBSI3H U B3aMO/ICHCTBHE
OpPraHMU3MOB M OKPYXKAIOIIEH CPENbl;
TMPUYUHBI H (DAKTOPHI ABOJTIOIIHH,
M3MEHSIEMOCTh BHJIOB; -
HapyIICHHUS B Pa3BUTHH OPTaHU3MOB,

OK 6

OK3

OK 4

Dopmbl KOHMPONA 3HAHUUL:
1. MuauBuyanbHbII
2.KomMOUHUpOBaHHBIH
3.CaMOKOHTpPOJIb
4.®DpoHTaTBHBIN
Memoowvt Konmpona:
1. Yerubriit

2.JIucbMEeHHBIN (XMMHYECKUI
JTUKTAHT)

3.Iloypounslii 0an (o1ieHUBaeTCA
JIeSITeTLHOCTh CTYIEHTOB Ha BCEX
JTanax 3aHsATHS U BBIBOIUTCS
uToroBas orieHka). 4.TecToBbIi
KOHTPOJIb C IIPUMEHECHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHH.
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