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1. IMosicHuTebHAS 3alHCKA

1.1. O6aacTh npuMeHeHnsi padoueii MPporpamMmbl

Pabouast mporpamma o01eoOpa3oBarensHOM yueOHOM DU3KKa U €CTECTBOSHAHUE SIBIISIETCS YaCThIO

IIpOrpaMMbl MOATOTOBKH crieuanucToB cpeanero 3BeHa (panee IIIICC3) B cootBercTBUmM ¢ PI'OC 1o
cnenuanbHoCcTAM CIIO TexHOI0rMueckoro npoduis, pealu3yeMbiX B aKaJIeMHH.

1.2. HopmaTtuBHas 6a3a s pa3padoTku padoyeii nporpamMmsl:
PaGouas nporpamma paspadoTaHa Ha OCHOBe

®denepalibHOTO TOCYAApCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa CpEeIHEro oOiero oOpa3oBaHMI,
YTBEP)KJICHHOTO MpUKa3oM MuHHcTepcTBa o0pazoBanus U Hayku Poccuiickoii @enepaunu ot 17 mas
2012 r. Ne 413(pen. ot 29.06.2017);

@enepanbHbIX TOCYNAPCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB CPEAHETr0 MPOPECCHOHATHLHOTO
00pa3oBaHMs TIO CIICIIMAIBHOCTSIM:

08.02.01 «CTpouTensCTBO M JKCIUTyaTalMsl 3JaHUM M COOPY>KEHUI»., YTBEP)KIECHHOIO INPUKA30M
MunucrtepctBa oOpazoBanus U Hayku Poccuiickoit @enepammu Ne 2 ot 10.01 2018 1., 3apeructp.
MunuctepctBoM roctunuu (per. Ne 49797 ot 26.01.2018r.)

08.02.06 «CTpoHTEnbCTBO M OJKCIUTyaTalldsl TOPOJCKHX TYTEH COOOIICHHS», YTBEPKIESHHOTO
npukazoM MuHucrepctBa oOpa3oBaHust U Hayku Poccuiickoit @enepanuu Ne 31 or 15.01 2018 r.,
3apeructp. MunucrepctBoM toctumuu (per. Ne 49946 ot 06.02.2018r.)

08.02.07 «MoHTaXx M 3KCIUlyaTalllsi BHYTPEHHUX CAHTEXHUYECKUX YCTPOMCTB, KOHIUIIMOHUPOBAHUS
BO3[lyXa W BEHTWIIIHMHU», YTBEPKJACHHOTO TMpHKa3oM MUHHUCTEpCTBA 00pa3oBaHUS U HayKu
Poccuiickoit @eneparuun Ne 30 ot 15.01 2018 r., 3apeructp. MunucrepctBom toctutiuu (per. Ne
49945 ot 06.02.2018r.)

PexomeHmanmii Mo OpraHM3aluy TOJYYEHHUS] CPEIHEro oO0Iero oO0pa3oBaHHs B IpEesiaX OCBOCHHS
00pa30BaTeNbHBIX MPOrPAMM CPEAHETO MPOPECCHOHANTBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus ¢ yueToM TpeboBaHuil denepaabHbIX TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U
nojlyyaeMoi mpodeccun WM CHerUaibHOCTH CpelHero mpodeccuoHaIbHOro 00pazoBaHUs (MHCHMO
JlemapramMeHTa TOCYNAapCTBEHHOHM TIOJNMTUKA B  cdepe TMOArOTOBKM paboumx KaapoB U
JOTIOTHUTENBHOTO TipodeccrnoHanbHoro oopazoBanus ot 17.03.2015 Ne 06-259);

[IpumepHOil porpamMmsl 1Mo AUCHMILINHE, pekoMeHa0BaHHON PI'AY ®UPO B xauecTBe NpuUMEpHOI
porpaMMBbl JIJIsl pean3aliil OCHOBHOM MpodeccroHanbHoil o0pasoBarenbHoi nporpammbl  CIIO Ha
0a3e OCHOBHOTO OOIIEro 00pa30BaHUs C TOTYYSHHEM CpPEeIHEro oOmero oopasoBanus MPOTOKOT Ne3
oT 21 urons 2015 1., per Ne 384 penenszuu 0123 utonst 2015 r. DI'AY «DHUPOy,

[IpumepHoil mporpammel No AucHuILinHe, pekoMeHaoBaHHOH PI'AY OUPO B kauecTBe MpUMepHO
IIpOrpaMMBbI JIJIsl peaju3aliil OCHOBHOM npodeccuoHanbHOl oOpa3oBarenbHoit nporpammbl CITO Ha
0a3e OCHOBHOTO 00111er0 00pa30BaHus C MOJTYyUYEHUEM CpeHEro 001iero oopazoBanus MpoTokos No3
oT 21 urons 2015 1., per Ne 385 peniensuu ot 23 utons 2015 r. DAY «DUPOy,

[IpumepHoil mporpammel o gucHuIuinHe, pekomeHaoBaHHoH PI'AY ®UPO B kauecTBe MpUMepHO

IPOrpaMMBbI JIJIsl peai3alliil OCHOBHOM npodeccuoHabHOM oOpa3oBarenbHoil mporpammbl CITO Ha
0a3e OCHOBHOTO 001Ier0 00pa30BaHus C MOJTYyUYEHHUEM CpEIHEro 001ero oopazoBanus MpoTokosT No3

oT 21 urons 2015 r., per Ne 372 penensuu ot 23 utonst 2015 r. ®I'AY «OUPO»,

[IpumepHOii mporpaMMsl 0 AUCUUILINHE, pekoMeH10BaHHOW PI'AY ®UPO B kauecTBe NIPUMEPHOI
MIPOrpaMMBbI JIJIs peaiu3aliii OCHOBHON IpodeccuoHaabHO 00pa3zoBaTenbHOoi nporpammsl CI1O
Ha 0a3e OCHOBHOTO 0011er0 00pa30BaHus C MOJyYEHHEM CPeHEro 001ero 00pa3oBaHusl MPOTOKOI
Ne3 ot 21 nrona 2015 r., per Ne 387 penensuu ot 23 nronst 2015 r. PI'AY «DUPO»,

[Iporpamm noaroroBku cneunanuctoB cpeanero 3seHa CIIb I'BIIOY AVYI'Cl'ull

1.3 Hean yueOHOI JUCUMILIIHHBI

Copepxanue padboueii nporpaMmbl «PU3KKa U €CTECTBO3HAHUE)» HAMPABJICHO HA JIOCTHXKEHUE
CIEAYIOIIMX LeJIe:



Pasznen dusuka
. OCBOCHHE 3HaHUH 0 (pyHIaMEHTaNbHBIX (PU3MUYECKUX 3aKOHAX W MPUHIUIIAX, JIS)KAIIUX B OCHOBE
COBPEMEHHOU buznueckoit KApTUHBI MUDA; HauOoee BaYKHBIX
OTKPBITUSIX B 0O0NacTM  (PU3HKHM, OKa3aBIIMX  ONpeAessioliee  BIMSHAE HA  Pa3BUTHE
TEXHUKHU U TEXHOJIOIMH; METOAAaX HAYYHOIO MTO3HAHUS IIPUPOJBL;
. OBJIaJICHUE YMEHHUSIMHU IPOBOJIUTH HAOIIOAECHUSA, IUIAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI,
BBI/IBUraTh TUITOTE3BI U CTPOMTH MOJIENH, IIPUMEHATH MIOJTyYEHHBIE 3HaHUSA
no ¢usuke s 00BSICHEHUS! Pa3HOOOPA3HBIX (U3NUECKUX SIBICHHA U CBOWCTB BEILIECTB; MPAKTUYCCKH
HCIIOJIb30BaTh ¢uznyeckue 3HAHUS; OLICHHUBATH JIOCTOBEPHOCTD
€CTeCTBEHHO-HAYYHOW MH(POPMALINY;
. pa3sBUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYQJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
mporecce  NMPHOOpPETeHWsT 3HAHMH W yMeHMH 10  (U3MKE C  HCIOJB30BaHMEM  pa3
JUYHBIX HCTOYHUKOB MH(MOPMALIMN U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI];
. BOCIIMTaHHE YOEXJAEHHOCTH B BO3MOXKHOCTU IIO3HAHMS 3aKOHOB IPUPObI, HCIOIb30BaHUS
JNOCTIKEHUM  ¢u3ukn  Ha  Onaro  pa3BUTUSL  YEJIOBEUECKOW  IMBMIIM3AMK;  HEOOXOIu-
MOCTH  COTPYJHMYECTBA B IIPOLIECCE COBMECTHOTO  BBINOJIHEHUS  337a4, YBAXKUTEIBHOIO
OTHOLIEHMA K MHEHHIO ONIOHEHTAa MpHU  OOCYXIEHMH MpoOJeM  eCTeCTBEHHO-HAay4yHOI'o
COIEpXkKaHUA;  TOTOBHOCTM K  MOpPaJIbHO-OTUYECKOM  OLIEHKE  MCIOJB30BaHUSA  HAYYHBIX
JOCTUKEHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3aIlUTY OKPY>KAIOIIEH CPEbl;
. UCIIOJIb30BAaHUE IPUOOPETEHHBIX 3HAHMM M YMEHUH JUIsl pPELIEHUS IPaKTHYECKHUX
3aJjad TOBCEAHEBHOM >KM3HH, oOecrieueHHs O€30MacHOCTH COOCTBEHHOM JKM3HH, PalMOHAIBHOTO
MIPUPOJIOTIOIB30BAHMS u OXpaHsI OKpPY’KaroIeu Cpebl u BO3MOKHOCTh
NPUMEHEHHUs 3HAaHWM NpU peIIeHUM 3aJad, BO3HUKAIOUIMX B IMOcIenyromed npodeccuoHanbHOM
NEeSATEIBbHOCTH.
. c(OPMHUPOBAHHOCTH MPEJICTABICHUH O POJIM U MecTe (PU3MKH B COBPEMEHHON Hay4HOH KapTHHE
MHUpa; MOHUMaHHE (U3NYECKOM CYIIHOCTH HaOJI0JaeMbIX BO BcesleHHON sBIEHMI; MOHMMaHHUE POJIH
¢u3ukn B (GOPMHPOBAHMU Kpyrozopa M (PyHKIHMOHAJIBHOW TI'pPAaMOTHOCTH YEJIOBEKa JJIsl pEIIeHHs
MIPAaKTUYECKUX 3a/1a4;

. BJIaJICHHE OCHOBOIOJIAralOIUMH (PU3MUECKUMH MOHATUAMHU, 3aKOHOMEPHOCTSIMH, 3aKOHaMHU U
TEOPHSIMU;

. YBEpEHHOE MOJIb30BaHUE (PU3MUECKON TEPMUHOIOTHEH U CUMBOJIMKON;

. BJaJICHNE OCHOBHBIMH METOAAMH HAYYHOTO IIO3HAHHUS, HCIOJIB3yeMbIMH B  (HU3HUKE:

HaOII0/IeHne, ONKMCaHue, U3MEPEHUE, SKCIEPHMEHT; YMEHHUS 00pabaThIBaTh pe3yibTaTbl M3MEPEHUH,
Oo0Hapy>KUBaTh 3aBUCUMOCTh MEXIY (PU3NYECKHMHU BEIMYMHAMH, OOBACHATH MOIyUYECHHBIE PE3yJIbTaThl
U JIeNIaTh BBIBOJIBL;

. c(OpPMHPOBAHHOCTH YMEHUS peIaTh (PU3HMUECKUE 3a/1aUH;

. Cc(OPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IIOJyYCHHBIC 3HAHMS Ui OOBSCHEHHUS YCIOBHH
NpoTeKaHus (PU3MUECKUX SBICHUH B TPUPOJAEC M IS TPUHATHS TPAKTUYECKUX pEIICHUH B
MOBCETHEBHOM KH3HU;

. c(OPMHPOBAHHOCTh COOCTBEHHOM TMO3UIMKM IO OTHOIIEHUIO K (U3WYecKoil wuHpopmanuy,
MOJTy49aeMOil U3 Pa3HBIX HCTOYHUKOB.

Pasznen XUMMSI

* (opMupoBaHHe yMEHHUS OLEHUBATH 3HAUUMOCTb XUMUYECKOTO 3HAHUS AJIS KaXKJJ0I0 YEJI0BEKa;

* (opMupoBaHHE LEIOCTHOTO MPEJICTABICHUS O MHPE M POJIM XUMHU B CO3/IaHHUHM COBPEMEHHOM
€CTECTBEHHO-HAy4YHOW KapTUHBI MHpA; YMEHUS OOBSCHATh OOBEKTHI M MPOLECCH OKPYXKaroleh
JNEUCTBUTEIBHOCTU: MPUPOJHOM, COLUAIBHOM, KYJIbTYpPHOH, TEXHUYECKOU CpPEIbl, — HUCIOJIb3YsI
IUIS 9TOTO XMMHUYECKHE 3HAHMS;

* pa3BUTHE YMEHUH pazianyaTh (PaKThl U OLIEHKH, CPABHUBATh OLICHOUHBIE BBIBObI, BUJIETh UX CBSI3b
C KpDUTEpPUSMHU OLEHOK M CBA3b KPHUTEPUEB C OINPEICICHHOM CHUCTEMOM LEHHOCTEM,
(bopMyaMpoBaTh U1 0OOCHOBBIBATE COOCTBEHHYIO MO3ULIMIO;

* MpuOOpEeTeHHE OmbITa Pa3HOOOpPA3HON MAESITEIBbHOCTH, NMO3HAHMS M CAMOIIO3HAHMS; KIIOYEBBIX
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HaBBIKOB, UMEIOIIUX YHHMBEPCAJIbHOE 3HAYCHME JJIS PA3IMYHBIX BUJIOB JESATEIBHOCTH (HABBIKOB
pemieHus npoOieM, NPHUHATUS peIIeHUH, IOuCKa, aHauu3a M 00paboTKu HHGpOpMAIHH,
KOMMYHHMKATHBHBIX HAaBBIKOB, HABBIKOB U3MEpPEHUH, COTPYIHUYECTBA, O€30M1acCHOr0 00paIIeHus C
BELIECTBAMU B [IOBCEJHEBHOW KU3HU).

* c(hOpMUPOBAHHOCTH TPEJICTABICHUI O MECTe XMMHHM B COBPEMEHHON HAy4YHOH KapTHHE MHpa;
MOHUMAaHUE POJM XUMHH B (OPMHPOBAHUHM Kpyrozopa U (YHKIHMOHAIBHON TPaAMOTHOCTH
YeJI0OBEKa JJIs PELEHUS IPAKTUYECKUX 3a/1ay;

* BJIAQJACHUEC OCHOBOIOJAralOUMU XUMUYECKUMU IOHATUSAMH, TEOPUAMM, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE I10JIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

* BJIaJICHUE OCHOBHBIMH METOJIaMU HAy4YHOr'O IIO3HAHMS, UCIIOJIb3YEMbIMH B XMMHHU: HaOJIO/ICHUE,
ONMCaHMWE, W3MEPEHHUE, OKCIEPHUMEHT, yMEHHEe o00padaTbiBaTh, OOBSICHATH PpE3yJIbTATHI
IPOBE/ICHHBIX ONBITOB M JENaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTb NPHUMEHSATh METOJIbI
ITO3HAHWs IPY PEIICHUH MPAKTUYECKUX 3a7a4;

* cpOpMHUPOBAHHOCTh YMEHHS JaBaThb KOJMYECTBEHHBIE OIEHKM W TPOBOAUTH PACYETHI IO
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM;

* BJIa/ICHHUE NIPaBWJIAMM TEXHUKU 0€30IaCHOCTH IPU UCIIOJIb30BAHUM XMMHUYECKHUX BEILECTB;

* c(hOpMUPOBAHHOCTb COOCTBEHHON IMO3WIIMM 110 OTHOIICHHI0O K XHUMHYECKOH WH(OpMaIuy,
IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

paszea BUOJIOTHUSI

DITony4yenne GpyHIaMEHTATBHBIX 3HAHUH O OMOJOTHYECKHUX cHcTeMax (KJIeTKa, OPTaHu3M, MOMYJISIIHS,
BU/JI, SKOCUCTEMA); UCTOPUM PA3BUTUSI COBPEMEHHBIX MPEACTABIECHUIN O )KUBOM MPUPOJE, BHIAAIOIINUXCS
OTKPBITUSIX B OWOJIOTMYECKOM HayKe; poJid OMONOrHMYecKoil Haykd B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA; METO/IaX HAYYHOT'O TIO3HAHMUS;

2)OBnajieHle YMEHHUSMH JIOTHUECKU MBICIUTb, 000OCHOBBIBATh MECTO U POJIb OMOJIOTHUYECKUX 3HAHUH B
MPAKTUYECKON JEeSTeNIbHOCTU JIIOJIeH, pPa3BUTHU COBPEMEHHBIX TEXHOJOTHH; ONpEeHeNsiTh KUBbIE
00BEKTHI B IPUPOE; MPOBOIUTH HAOIIOIEHHS 32 SKOCUCTEMaMH C LIEJIbI0O MX OMUCAHUS U BBISBICHHS
€CTECTBEHHBIX M AHTPOIIOT€HHBIX H3MEHEHWiIl; HAXOIUTh M aHAIM3HPOBATh MH(OPMAIMIO O KHUBBIX
00BEKTax;

3)Pa3BuTHe 1MO3HABATENbHBIX HMHTEPECOB, HWHTEJUIEKTYalIbHBIX K TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsl B IMPOoLEecce U3yueHUs] OMOJIOTMYECKUX SBJICHUHN; BBIIAIOLIUXCSA JOCTUKEHUH OMOJIOTHH,
BOILEAIIMX B OOIIEYETIOBEUECKYIO KYJIBTYPY; CIOXHBIX M MPOTHBOPEUYMBBIX MyTEH pa3BUTHSA
COBPEMEHHBIX HAYUYHBIX B3IJISI0B, UAEH, TEOPUI, KOHLIETIUH, TUIIOTE3 (O CYIIHOCTU U MPOUCXOXKACHUN
KHU3HH, YEJIOBEKAa) B X0JI€ paOOTHI C Pa3IMYHBIMH UCTOYHUKAMU HH(POPMALINY;

4)Bocriutanue yOE€XIEHHOCTH B HEOOXOJWMOCTHM TIIO3HAHUS KUBOM MNPUPOABI, HEOOXOAUMOCTH
palMOHATIBHOIO IPUPOJONOIL30BaHMS, OEpEeXHOro OTHOIIEHHWS K TPUPOJHBIM pecypcaM U
OKpY’Karoliel cpene, cOOCTBEHHOMY 3/10pOBBIO; YBKEHHMS K MHEHHUIO OMNIOHEHTa HpU OOCY>KIACHUU
OHMOJIOTHUECKUX MPOOIIEM;

5)Ucnonp3oBanue MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUN W YMEHHIl B MOBCETHEBHOW >KU3HH IS
OLICHKHM TIOCJEICTBUN CBOEH MAeSITeIbHOCTH (M AESITEIbHOCTU JPYTHX JIOACH) IO OTHOIIEHUIO K
OKpy)Karolled cpene, 3I0pPOBbIO JAPYTUX JIOJAEH M COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBaHME U
coOmrofeHre Mep NpopUIaKTUKU 3a00JIeBaHN, OKa3aHKUe TIEPBOW MOMOIIU TPU TpaBMax, COOITIOICHNE
[IpaBWJI [TOBE/ICHUS B IIPUPO/IE.

6)chopMUPOBAaHHOCTH TPEICTABICHUNH O POJIM U MECTe OMOJIOTMM B COBPEMEHHON HAyYHOU KapTHHE
MHUpa; MOHUMaHHE POJU OHOJOTHH B (POPMHUPOBAHUHU Kpyrozopa M (GYHKIHMOHAIHHOW TI'PaMOTHOCTH
YeJIoBeKa I PEIICHUs] IPAKTUUECKUX 3aay;

7)BNazieHHe OCHOBOIIOJIATAIOIIMMHU MOHATHSMH M MPEICTABIECHUSMU O >KMBOM IPUPOJIE, €€ YPOBHEBOU
OpraHU3aIMH U SBOJIOIHNH; YBEPEHHOE TOJIb30BAaHUE OMOJIOTUYECKON TEPMUHOJIIOTHEN I CUMBOJIUKOM;
8)BrasieHne OCHOBHBIMH METOJAMHM HAyYHOTO II03HAHUS, HCIOJIb3YEMbIMH MpPH OHOJOTHYECKHX
HCCIIEIOBAHUIX >KUBBIX OOBEKTOB M IKOCHCTEM: ONHMCAHME, M3MEpPEHHE, MPOBeJeHUE HaOII0JICHMUIA;
BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUI B IIPUPO/IE;

9)chopMHpPOBAaHHOCTE YMEHHH OOBACHATH PE3YJIbTaThl OWOJOTHUECKUX HKCIIEPUMEHTOB, peIIaTh
3JIEeMEHTapHbIe OMOJIOIrMUYECKUE 3a]1a4H;

10)chopmupoBaHHOCTh COOCTBEHHOW TMO3HMIIMM TI0 OTHOIICHHIO K OHOJOTHYECKOW WH(OpMaInH,
I0JIy4aeMOil U3 pa3HbIX UCTOYHUKOB, K IJI00ATBHBIM IKOJIOTUYECKUM Ipo0dIeMaM U Iy TsIM UX PEeLeHUs.
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Pa3zgen DKOJIOI'USA

* osryueHne (PyHIaMEHTAIBHBIX 3HAHUH 00 3KOJIOTMYECKHX CHCTEMaX U OCOOCHHOCTSX MX
(YHKIMOHUPOBAHUS B YCIOBUSIX HAPACTAIOIIEH aHTPOIIOT€HHON HArpy3KH; NCTOPUY BO3HUKHOBEHUS H
Pa3BUTHS SKOJIOTUH KaK €CTECTBEHHO-HAYYHOH M COIMATBHOM TUCIUIUIMHBL, €€ POJIH B (QOPMUPOBAHHU
KapTUHBI MHpa; 0 METOAAaX HAYYHOI'O ITO3HAHWA,

* OBJIAJICHUE YMEHUSIMH JIOTHYECKH MBICIUTh, 00OCHOBBIBATH MECTO U POJIb SKOJIOTUYCCKUX 3HAHUN B
HpaKTI/I‘ICCKOfI ACATCIIBHOCTHU J'IIOI[GIZ, Pa3BUTHU COBPEMCHHBIX TGXHOHOFHﬁ; OMpeaAcCIATL COCTOSIHHE
IKOJIOTUYECKUX CUCTEM B TIPUPOJIC U B YCIOBHSIX TOPOJICKUX U CEITbCKUX MOCEICHU; MPOBOINUTH
Ha6J'IIOI[eHI/I$[ 3a MPUPOJAHBIMH U UCKYCCTBCHHBIMHU 3KOCUCTCMAaMM C LEJIbIO UX ONMMCAHWA U BbIABJIICHUA
€CTECTBEHHBIX U aHTPOTIOT'C€HHBIX H3MCHEHUIA,

® Pa3BHUTHUC MTO3HABATCIIbHBIX HHTCPCCOB, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX crrocoOHOCTEH
00yyJaroIuxcs B IpoIecce U3yUYSHUsT SKOJIOTHH; ITyTel pa3BUTHUS MPUPOTOOXPAHHOMN EATEILHOCTH; B
X0Jie paboThI ¢ pa3IMYHBIMU HCTOYHUKAMU HH(OpMaLny;

* BOCIIHTaHKE YOEKICHHOCTH B HEOOXOAUMOCTH PAIMOHAIBHOTO MTPUPOIOIOIB30BaHHS, OEPEIKHOTO
OTHOIIICHUS K MMPUPOJTHBIM pecypcaM U OKpYKaIoIIeH cpeie, COOCTBEHHOMY 3/I0POBBIO; YBAXKCHHSI K
MHEHHIO OTIOHEHTA TPU 00CYKICHUU YKOJIOTHUECKUX MPOOIIeM;

® UCITIOJIB30BAHUC HpI/IO6p€TCHHBIX 3HAaHUHU U yMeHI/Iﬁ 10 3KOJIOTHUHU B HOBCGILHCBHOI\/JI JKU3HU TJIA
OLICHKH TIOCJICJICTBUI CBOCH JEATEIILHOCTH (U JICATEIILHOCTH JIPYTHX JIFOJICH) TI0 OTHOIICHHUIO K
OKpY’Karomien cpezie, 37J0pOBbI0 APYTUX JIFOJIEH 1 COOCTBEHHOMY 370POBBIO; COOIOICHHIO ITPABHIT
MOBEJICHHS B IPUPOJIC.

* chopMHPOBAHHOCTH MPEJCTABICHUN 00 IKOJIOTUIECKOUN KYIBTYPE KaK YCIOBUH JTOCTHIKESHUS
YCTOMYUBOTO (COATAHCUPOBAHHOTO) PA3BUTHUS OOIIECTBA M IPUPOIBI, 00 IKOJIOTUUECKUX CBS3SIX B
cucteme "JenoBek - 0011ecTBO - mpuponaa’;

* ¢(hOPMUPOBAHHOCTD IKOJIOTHUECKOTO MBINUICHUS ¥ CIOCOOHOCTH YYHUTHIBATH U OIICHUBATH
9KOJIOTHUYECKUE TIOCIIEACTBHS B Pa3HBIX cepax AesITeTbHOCTH;

* BJIaJICHUE YMCHUSMU MPUMECHSThH 3KOJOTHUYECKUE 3HAHUS B )KU3HEHHBIX CUTYAIIHUSIX, CBSI3aHHBIX C
BBITIOJIHCHUEM TUIINYHBIX COLMUAJIbHBIX poneﬁ;

* BJIQJICHUE 3HAHUSIMH SKOJIOTUYCCKAX UMIIEPATHBOB, TPAKJAHCKHX MPaB u 00s3aHHOCTEH B 001aCTH
9HEPro- U pecypcocOepekeHNs B UHTEpECax COXPAHEHHUsI OKPYIKAIOIIEH Cpebl, 310POBbs U
0€30MaCHOCTH KHU3HH,

® C(bOpMPIpOBaHHOCTI) JIMYHOCTHOT'O OTHOIIICHUS K OKOJIOI'MYCCKUM IIEHHOCTAM, MOpElJ'ILHOfI
OTBETCTBEHHOCTH 32 3KOJIOTMYECKHE MOCIICICTBHSI CBOMX JCHCTBHI B OKPYIKaIOIICH Cpe/ie;

* chopMHPOBAHHOCTH CIIOCOOHOCTH K BBIITOJIHEHHUIO MTPOEKTOB YKOJIOTUISCKH OPUCHTHPOBAHHON
COIIMAIILHOW JESTEBHOCTH, CBSI3aHHBIX C 9KOJIOTHYECKON 0€30MaCHOCTBHIO OKPYIKAIOIICH Cpe/Ibl,
3I0POBBEM JIFOJEH U MOBBIIIEHUEM HUX KOJIOTMYECKOU KYJIBTYPBI.

2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUTLIMHBI

Huctunnuna «®dusnka U eCTECTBO3HAHME» OTHOCUTCS K MPEIMETHOW 00JacTh €CTECTBEHHBIX
Hayk. st [ITICC3 TexHomornyeckoro npoguis, siBiasieTcs: 6a30BOil.

B ocHoBe yueOHO# auctuumabl «DU3nKay JEKUT YCTaHOBKA HAa (OPMHPOBAHHE Y 00ydaeMbIX
CUCTEMBbI 0a30BBIX MOHATHI (PU3UKU U MPEACTABICHUN O COBPEMEHHOH (pu3mueckoil kapTuHE MuUpa, a
TakkKe BBIpA0OTKA yMEHHH TPUMEHATh (uU3MYecKkue 3HaHUS Kak B MPOQecCHOHAIBHOU
JNEeSATEIbHOCTH, TaK U JJIs pEeIIeHUs )KU3HEHHBIX 3a/a4.

MHoTHEe TONOXKEeHHUs, pa3BUBaeMble (U3MKOH, paccMaTpUBAIOTCA KaK OCHOBA CO3JAaHHUS H
WCIIOIb30BaHMsT MHGOPMAIIMOHHBIX M KOMMYHHUKalMOHHBIX TexHonoruit (MKT) — onHoro wus
Han0oJiee 3HAYMMBIX TEXHOJIOTMYECKUX JOCTHKEHUM COBPEMEHHOM LIMBUIIN3ALIUH.



®du3rKa JaeT K04 K TOHUMAaHUI0 MHOTOYHMCIIEHHBIX SIBJICHUI U IPOLECCOB OKPYIKalo I11ero Mupa (B
€CTECTBEHHO-HAY4YHBIX 00JIACTSIX, COLMOJIOTHH, 3KOHOMHUKE, S3bIKE, JUTepaType u ap.). B ¢usuke
(GOpMHUPYIOTCS MHOTHE BUJBI JEATEILHOCTH, KOTOPhIE UMEIOT MeTa-IpeIMeTHbI Xxapakrep. K HUM B
NEpPBYIO Ouepe/lb OTHOCATCA: MOJEIMpPOBAHHME OOBEKTOB M NPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUS, CUCTEMHO-MH()OPMAIMOHHBIA aHanu3, (GOpMyIHpOBaHHE THUIOTE3, aHAIHU3 H
CHUHTE3, CpaBHEHHME, 00O0OlIeHHe, CHCTeMaTH3alus, BBISBIECHHE NPUUMHHO-CIEICTBEHHBIX CBs3eil,
IIOMCK AaHaJOroB, yIpaBlieHHME OOBEKTaMH M IporeccamMd. VIMEHHO 3Ta JHUCLMILIMHA I03BOJIET
MIO3HAKOMHUTh CTYACHTOB C HayYHbIMH METOJaMU MO3HAHUSA, HAYYUTh MX OTIMYATh T'UIOTE3y OT
TEOPHUH, TEOPUIO OT IKCIEPUMEHTA.

®dusnka UMeeT 04eHb OO0JIBIIIOE M BCEBO3PACTAIOLIEE YUCIO MEKIUCIMITIMHAPHBIX CBsI3€H, mprudyem
Ha YpOBHE KakK IOHATUHHOIO amnmapara, Tak W HUHCTpyMeHTapus. C(Cka3aHHOE TO3BOJISIET
paccmaTpuBaTh PU3MKY KaK METaJUCIHUIUINHY, KOTOpas MPeI0CTaBIseT MEX IUCIUUIUIMHAPHBIN S3bIK
JUISl ONIMCaHUs Hay4YHON KapTUHBI MUpA.

®du3MKa SABISETCA CUCTEMOOOPa3yIOKUM (PaKTOPOM JJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (hM3MUECKHe 3aKOHBI JIeKaT B OCHOBE COJCpXAHUS XHMHH, OHOJIOTHH, Teorpaduu,
aCTPOHOMMH M CHEIHUAIbHBIX JUCIHUIUIMH (TEXHUYECKas MEXaHUKa, 3JIEKTPOTEXHUKA, IEKTPOHHUKA
u ap.). YuebHas aucuumianHa «@PusMka» Cco3JaeT yHUBEpCcaldbHyl 0a3y uisl U3y4yeHus
o0uienpogecCHOHaIbHBIX U CHEIMAIbHBIX AUCUUIUINH, 3aKIaabIBast pyHIAMEHT Ul MOCIEAYIOIEro
00y4YeHHs CTy/ICHTOB.

OOnajgass JOrMYecKOW CTPOMHOCTBIO M ONMpasch Ha HKCIEPUMEHTabHbIC (AKThl, ydeOHas
muciumiuHa  «Pusznka» (GopMHUpyeT y CTYAEHTOB NOUIMHHO HayyHOe MHpOBO33peHue. duznka
SIBJIIETCSI OCHOBOM y4€HHUsl O MaT€pPUaJIbHOM MHUPE U pemaeT npoOiaeMbl 3TOr0 MUpa.

Teopernueckne cBeaeHUs 1O (U3MKE JOMOJHIIOTCS AEMOHCTpPALMsIMH U J1AaOOPAaTOPHBIMHU
paboTamu.

ITpakTUKO-OPUEHTUPOBAHHbIE 3aJaHMsl, NPOEKTHAs JESATEIBbHOCTh CTYICHTOB, BBIIIOJHEHHUE
TBOPYECKUX 33aJaHUH M MOJArOTOBKA peepaToB SIBISIOTCS HEOTHEMJIEMOH 4acThl0 00pa30BaTEIbHOIO
nporecca.

XnMHUsL — 3TO HayKa O BEHIECTBAX, UX COCTaBE M CTPOCHHMHM, CBOWCTBAX U NMPEBPAILEHUAX, 3HAYCHUU
XUMUYECKUX BELIECTB, MAaTEPUAJIOB U IIPOLIECCOB B IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA.

Conepxxanue pasnena «XHMHS» HAIIPABICHO Ha YCBOEGHHE OOYYAIOIMMKCS OCHOBHBIX MOHSTHH,
3aKOHOB M TEOpPHH XHMHHU; OBJQJCHHE YMEHHSAMU HAOIIOAATh XMMUYECKHUE SIBJICHUS, MPOBOIHUTH
XMUMHUYECKMH SKCIIEPUMEHT, NPOU3BOAMTH pacueThl Ha OCHOBE XMMHUYECKHX (HOpMyJ BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUH.

B mpouecce u3ydyeHus XMMHH y OOY4YaroLIUXCS DPAa3BUBAIOTCA I103HABATEIbHBIE HHTEPECHl U
WHTEJUIEKTyaJIbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOATENIBHOM TNPUOOPETeHHS 3HAHUH B
COOTBETCTBUH C BO3HUKAIOUIMMHU XKU3HEHHBIMU ITpobieMaMu. BociuTeiBaeTcst OepeskHOe OTHOLICHUS K
pUpojie, TMOHMMAHHUIO 3J0pOBOro o0pa3a J>KU3HH, HEOOXOAMMOCTH NPEIYNpPEXKACHUS SBICHUM,
HaHOCSIIKX BpeJl 3710pOBbI0 U OKpy»Katomiel cpene. OcBanBarOTCs IPUEMBI T'PaMOTHOI0, O€3011aCHOTO
UCTIOJIb30BAHUS XUMUYECKUX BEIECTB U MAaTEpUAIIOB, IPUMEHSEMBIX B OBITY, CETbCKOM XO3SHCTBE U Ha
IIPOU3BOJICTBE.

Peanmuzamuss AeAyKTHBHOTO TIOAXO0Ja K M3YYCHHIO XHUMHH CIOCOOCTBYET PAa3BUTHUIO TaKUX
JIOTHYECKHX OTepalfii MBIIIJICHHs], KaK aHallu3 U CHHTE3, 0000IIeHNe U KOHKPETH3aIUsl, CPAaBHEHUE U
aHAJIOTHsI, CUCTEMATHU3AIIMS, KJIacCUPUKAIUS U JP.

W3ydyeHne XuMuUM B NPOPECCHOHANBHBIX O00pa30BaTEIbHBIX OpPraHU3AlMIX, PEATU3YIOLIUX
o0pa3oBaTenpHyI0 NMPOrpaMMy cpeanero oodriero odpasosanus B npezenax ocsoenus [ITICC3 CIIO Ha
0a3e OCHOBHOrO O0OIIEro 0O0pa3oBaHUs, MUMEET CBOM OCOOCHHOCTH B 3aBHUCHUMOCTH OT NpOduUis
poeCCUOHATLHOTO 00pa3oBaHMsA. DTO BBIPAKACTCS B COJCPKAHUU OOYUEHHUS, KOJIMYECTBE 4YacOB,
BBIJICNIIEMBIX Ha H3Y4YEHHE OTIEIbHBIX TE€M MpPOrpamMMbl, ITTyOMHE HX OCBOEHHUS OO0Yy4aroUIMMHCS,
o0beMe M XapakTepe MpPaKTUYECKUX 3aHATUH, BUIAX BHEAYTUTOPHOM CaMOCTOSATENBHOW pabOThI
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CTYJICHTOB.

CHGHI/I(bI/IKa HU3YUCHUA XUMHU TIPU OBJIIAACHUHN CHCHUAIBHOCTAMHU HAYYHO-TCXHUYCCKOI'O HpO(i)I/UISI
OTpakeHa B Kax1o# Teme pasnena «Copepkanne yueOHON TUCHUILTHHEDY B pyOpuke «[IpoduisHble 1
npoeCCHOHATPHO 3HAYMMBIE OJIEMEHTBl COJCpPKAHUM». OTOT KOMIIOHEHT pealu3yercss mpu
WHIIUBHIyaTbHOW CaMOCTOSITENIFHOH paboTe oOydaromuxcsl (HamucaHuu pedepaToB, IOATOTOBKE
COOOILlEHUH, 3alllUTe MPOEKTOB), B TMpolecce Y4YEeOHOM NEATENbHOCTH TMOJ PYKOBOJCTBOM
npenoaaBaTens (BBIMOJTHEHUH XUMUYIECKOTO SKCIIEPUMEHTa — JIAOOPATOPHBIX OIBITOB M MPAKTHUECKIX
paboT, pelIeHnr MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T.1.).

B nponecce wu3yueHHs XMMHMHM TEOPETUYECKHME CBEIEHHUSA JIONOJHSKOTCS JEMOHCTpALMSIMMU,
7a00paTOpPHBIMU  ONBITAMM M TNPAKTUYECKUMM 3aHATHUAMHU. 3HAUUTEIBHOE MECTO OTBOJMUTCSA
XUMHUYECKOMY dKcrepuMeHTy. OH OTKpbhIBa€T BO3MOXKHOCTH (OPMHUpPOBAaTh y O0OyYaromUXCs
CHeMaIbHBIE TPEeIMETHbIE YMEHHs: paboTaTh C BEIIECTBAMH, BBITIOJIHATH IPOCTHIE XUMHYECKUE
OIIBITHI, YUUTh 0€30IIACHOMY U 3KOJOIMYECKH I'PAMOTHOMY OOpPAIIEHUIO C BEIIECTBAMH, MaTepuallaMi U
Iporeccamu B ObITY ¥ Ha IPOU3BOJICTBE.

buonorus — cucrema Hayk, M3ydarollas BCE€ aclEeKThl JXKM3HM, Ha BCEX YPOBHSIX OpraHU3aluu
KUBOT0, HAUMHAas C MOJIEKYJIIPHOTO W 3akaHuuBas OuochepHbIM. OObEKTaMU H3yueHUs OMOJIOTHU
SIBJISIFOTCSI )KUBBIE OPTaHU3MBbI, X CTPOEHHUE U JKU3HEJCSATEIbHOCTh, UX MHOT000pa3ue, MpOUCX0XKIECHHE,
9BOJIIOLMS U PACHIPEENICHHE KUBBIX OPraHU3MOB Ha 3eMIIe.

OOmrast OuoJyorust M3y4yaeT 3aKOHbl HCTOPUYECKOTO M WHAWBUIYAIbHOTO PA3BUTHS OPraHU3MOB,
o01mye 3aKOoHbI )KM3HU U T€ OCOOCHHOCTH, KOTOpPbIE XapaKTepHbI JUIsl BCEX BUJIOB >KHMBBIX CYIIECTB Ha
IJIAHETE, a TAKYKE UX B3aUMOJICHCTBUE C OKPYKAOIIEH CPENOi.

buonorus, takum o0pazoMm, SBISETCS OJHOW M3 OCHOBOIIOJIATalONIMX HAyK O JKHU3HM, a BIIaJICHUE
OMOJIOrMYEeCKUMHU 3HAHUSMH — OJIHUM U3 HEOOXOJUMBIX YCIOBHM COXpaHEHMsI )KU3HU Ha IJIaHeTe.

OcHoBy coneprkaHus pasziena «bHoaorus» cocTapisIoT ClIeyOIUe BelylUe UIeH: OTIMYUTEIbHbIE
NIPU3HAKU KUBOM IPHUPOJBI, €€ ypOBHEBAas OpraHu3alUs M HBOJIOLMS. B COOTBETCTBMM € HMMHU
BBIJIETICHBI COJIEPIKATEIbHBIC JTMHUM: OMOJIOTHS KaK HaykKa; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METOMbI
HAYYHOT'O TIO3HAHMSI; KJIETKA; OPraHU3M; MOIMYJISLUs; BUA; SKOCUCTEMBI (B TOM 4ucie 6rocdepa).

ConeprxaHue pasjesia HalpaBJIeHO Ha MOATOTOBKY OOYYAlOIIMXCS K PEIICHHIO BaXHEHIIMX 3ajad,
CTOSIIMX Tepes; OMONOTMYEecKOl HayKoH — MO palMoOHAJIbHOMY HPUPOAONOIL30BAHUIO, OXpaHe
OKpY>KaIoIlIe Cpebl U 3J0POBbS JTIOJICH.

Ocoboe BHUMAaHHE YJENEHO HKOJOTUYECKOMY OOpa30BaHMIO M BOCHHMTAaHUIO OOyYaroImuxcs,
(OpMHUPOBAHHIO Y HUX 3HAHMH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHE MHUpa, LEHHOCTHBIX
OpHUEHTALIM, YTO CBUAETEILCTBYET O T'YMaHU3AMNA OMOJIOTHYECKOr0 00pa30BaHusl.

IIpu otOope pasznmena DKOJOTHS HCIOJIB30BAaH KyJIbTYpOCOOOpa3HBIA MOIXOMA, B COOTBETCTBHU C
KOTOPBIM 00y4Yaroluecs J0KHBI YCBOUTh 3HAHUS M YMEHUs, He0OX0ouMble i (opMUpOBaHUS 00IIeH
KyJIBTYPBI, ONIPEACIISIONIeH a/IeKBaTHOE MTOBECHUE YEJIOBEKa B OKPY KalOIIeH cpesie, BOCTpeOOBaHHbIC B
KHU3HH U B TIPAKTHUECKOU JIESITETHHOCTH.

Jlns  opraHuzanudyd  BHEAYJUTOPHONW CaMOCTOSTENBHONM pabOThl CTYACHTOB, OBJIAJIEBAOIIUX
cneunanbHocTsiMu  CIIO  ecTecTBeHHO-Hay4HOro mpoduis NpodecCHOHATbHOTO 00pa3oBaHus,
MIpeICTaBJIeH MPUMEPHBII MepedeHb pedepaToB (IOKIAI0B), MHAUBUAYAIbHBIX TPOEKTOB.

B nmpouecce wusydeHus XUMHHM BaXHO (QOPMHUpPOBaTH HHPOPMAIMOHHYIO KOMIETEHTHOCTb
oOyuaromuxcsa. I[losToMy mpu opraHu3anuu CamMOCTOSTENLHOW pPaOOThI AKIIEHTHPYETCS BHUMAaHUE
oOyJaronuxcs Ha nmoucke nHpopMaIuu B CpeacTBax Macc-meana, utepuere, yueOHON U cieninaaibHON
JUTEPATYPE C COOTBETCTBYIOMUM O(OPMIICHHEM U TIPEACTABICHUEM PE3yJIbTaTOB.

3. MECTO YYEBHOM JUCIUILIVHGBI B YYEEHOM ILJTAHE

B yue6npix mnanax [IICC3 nucuurianHa BXOJUT B COCTaB 00IIC00pa30BaTEILHOTO YUYEOHOTO IHKJIA.
dopmupyeTcst B COCTaBe AUCHUIUIMH M0 BBIOOPY U3 00s13aTENbHBIX MPEIMETHBIX 00IacTeil.

O0beM yueOHOM TUCIMITIIMHBI U BUbl Y4eOHOU paboThI



Bupa yue0OHoii padoThl Oovem uacos/
3auemnuix
eouHuy

MakcumaJjibHas yyeOHasi HArpy3ka (Bcero) 242/6,72
Oo0s3aTesIbHAsI AyIUTOPHAsA yueOHas Harpy3Ka (Bcero) 242
B TOM YHCJIE:

1a060paToOpHBIC PaOOTHI 86

NPAaKTUYECKHUE 3aHATHS
KoHcyabTanum K 3K3aMeHy 8
Ilpomesrcymounaa ammecmayun 6 hopme IKzameHa 6
Ilpomescymounas ammecmayusn 6 oopme ougpgpepenyuposannozo zauéma ¢ 1 cemecmpe

4. PE3VJBTATBHI OCBOEHUSA YUEBHOM JUCIIUILIVHBI

OcBocHHE cosiepKaHus yIeOHOU TUCTUILTUHBI «PU3UKA U eCTeCTBO3HAHMEY, 00eCTICUnBaCT
JIOCTMIKEHHE CTYICHTaMU CIEAYIOINX Pe3yJIbTATOB:
Pasznen ®duszuka

* JTUYHOCMHBIX:

— JI1 9yBCTBO ropJ0CTU U YBa)XX€HHUS K UCTOPUU U JTOCTHKEHUSM OTEYECTBEHHOM (hU3MuecKon
HayKW; (pU3MUECKH TPaMOTHOE TOBEICHHE B MPO(MECCHOHAIBHOW NESTEIbHOCTH OBITY TpH
oOpateHuu ¢ mpubopaMu U yCTPOUCTBAMU;

— JI2 TOTOBHOCTB K MPOJOJDKEHUIO 00pa30BaHUs M MOBBIMICHHS KBATH(DHUKAIMK B U3 OpaHHOI
npoeCcCUOHAILHON ~ NIESTENBbHOCTH M OOBEKTHMBHOE OCO3HAHUE PONH  (PU3UYECKUX
KOMIIETEHLIUH B 3TOM;

—JI3 ymeHHMe HCMONB30BaTh IOCTHIXKCHHS COBPEMEHHOW (H3MUYECKOW HayKu M (U3UYE CKUX
TEXHOJIOTUH JI MOBBINICHUS COOCTBEHHOT'O HMHTEIJICKTYaJlbHOTO Pa3BUTHS B BHIOpaHHON
npodecCHOHANBHON e TETLHOCTH;

— JI4 ymeHne caMOCTOSITENbHO JOOBIBaTh HOBBIE IS ce0s (pM3MUYECKHUe 3HAHUS, UCTIONB3YS IS
3TOTO JIOCTYIHbIE HCTOYHUKH WH(OPMaLUY;

—JIS ymeHue BBICTpaMBaThb KOHCTPYKTHBHBIE B3aWMOOTHOIICHHS B KOMAaHE IO pEIle HUIO
o0mmX 3a/1ad9,

—JI6 ymeHue ympaBisTh CBOCH IMO3HABATEIBHON JACSITEILHOCTHIO, MPOBOIUTH CAMOOICHKY
YPOBHA COOCTBEHHOTO HHTCIJICKTYAJIbHOI'O Pa3BUTHUA;

* MmemanpeomMemHblX:

— M1 wucnonp3oBaHME pa3IMYHBIX BUJOB I103HABAaTEIbHON JEATEIBHOCTH I pELICHUs
¢u3MYeCcCKUX 3a/1ay, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOJII0JACHUS, ONHMCAHMUS,
U3MEpEHHUs, OHKCIEPUMEHTa) JUIsl U3Y4YEHHUs  PA3NIMYHBIX CTOPOH  OKpY Karouiei
JNENCTBUTEIBHOCTH;

- M2 wucnonbp3oBaHME OCHOBHBIX WHTEJUIEKTYaJbHBIX OIEpallMii: IOCTAaHOBKM 3aJauyH,
(GbopMyIMpOBaHUs TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHMs, 0000IIEeHUs, CUCTE MaTU3alllY,
BBISIBJICHHSI IPUYMHHO-CIIEICTBEHHBIX CBSA3€H, IMOMCKAa aHAJIOroB, (JOPMYJIUPOBAHHS BHIBOJIOB
JUISL U3YYEHHsI PAa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SBJIEHHUH M MPOILECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAIKHBATHCSA B TPOo(decCHOHaIbHOM cdepe;

- M3 ymeHue reHepupoBaTh HJEU U OINPEENATh CPEACTBA, HEOOXOAMMBIE ISl UX pea-
JAu3aluu;

—M4 yMeHHMe HCIONb30BaTh pa3jIUYHbIE HCTOYHUKM JUIS TOJydeHUs (umdyeckoil HH-
(dbopMmanum, OLEHUBATh €€ JOCTOBEPHOCTb;

— MS5 ymeHue aHanu3upoBaTh U MPEACTABIATh MHPOPMALIUIO B PA3INYHBIX BUJAX;

- M6 ymeHue mnyONIMYHO NPEACTABIATh PpE3yJbTaTbl COOCTBEHHOTO MCCIEOBAaHUS, BECTU
JUCKYCCUH, AOCTYIHO M TapMOHMYHO coueTas coaepxaHue U (OpMbl IpeacTaBliseMOn
nHpOPMAIIHH;

* npeomMemHublx:

—II1 chopMUPOBaHHOCTH MPEACTABICHUN O POJM U MecTe (U3UKHU B COBPEMEHHOH HaydyHOU

KapTHHE MHpa; MOHMMaHUe (U3NYECKON CYIIHOCTH HaOJII0aeMbIX BO BcelleHHOW sIBIECHUH,
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ponu ¢pu3uku B (HOPMUPOBAHUU KPYro3opa U (PyHKIHOHAIBHOM I'PaMOTHOCTH Y€JIOBEKa IS
pemeHus NpaKTHYECKHUX 33124,

- 112 BnaseHWe OCHOBOIOJATAIOMIMMHU (QHU3MUECKUMH MOHSATHSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAaMH W TEOPHUSAMH; YBEPEHHOE HCIIOJIb30BaHWE (PHU3MUECKOH TEpPMUHOJIOTUUHU
CHUMBOJIUKH;

—II3 BnameHWe OCHOBHBIMM  METOJAaMH  HAyYHOTO  TIO3HAHWS, HCIONB3yEeMBIMH B
¢buzuke :HaOIIOICHIEM, OTUCAHHEM, H3MEPEHUEM, YKCIIEPUMEHTOM;

- 114 ymenus oOpabaTeiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTD MEXIY
(U3MYECKUMU BEIMYNHAMH, OOBSICHATD MOJTYyYEHHBIE PE3yJNbTAaThl U JIEJIaTh BHIBOJIBI;

— 115 chopMupoBaHHOCTH YMEHHUA pemIaTh pu3ndecKue 3a1auu;

—1I16 chopMHUPOBAaHHOCTH YMEHHS TPUMEHATh IOJYyYCHHBIE 3HAHUSA A OOBSICHEHUS
YCIOBUH TpOTeKaHMs (U3MUECKUX SBJICHUI B mIpupoje, NpodeccHoHaIbHOH chepen s
NPUHATHUS PAKTUUECKUX PELICHUN B MOBCEAHEBHOM )XKU3HU;

- II7 chopMupoBaHHOCTH COOCTBEHHOW MO3WIMU IO OTHOUICHHWIO K (PU3MUYECKOH MH(pOpMAIHH,
HOJy4aeMOH U3 pa3HbIX HCTOYHUKOB.

"®u3zuka" (yriayo0JeHHbI ypOBeHb) - TpeOOBaHUs K NpeIMEeTHBIM pe3yJbTaTaM OCBOCHHS
yriy0JieHHOro Kypca (HM3MKH [0JKHBI BKJIOYATh TpeOGOBaHUSI K pe3yabTaTaM OCBOEHHUS
0230BOro Kypca M JONMOJHHUTEIbHO OTPAKATH:

1) chopMHUpPOBAaHHOCTH CHCTEMBbI 3HaHHM 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsX, MPEACTaBICHUN O JeicTBUM BO BceneHHON (QHU3MUECKHMX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSX;

2) chOopMHPOBAHHOCTh YMEHHUS MCCIEIOBATh M aHAIM3HPOBATH PAa3HOOOpPa3Hble (QU3HUECKUe
SBJIEHUS U CBOMCTBA OOBEKTOB, OOBSACHATH MPHUHIMIBI PabOThl U XapaKTEPUCTUKU TMPUOOPOB H
YCTPOKHCTB, OOBSCHATD CBSA3b OCHOBHBIX KOCMUYECKHX OOBEKTOB C re0(pU3NIECKUMU SIBICHUSIMH;

3) BnajeHWe YMEHHUSIMH BBIJIBUraThb THUIIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJArarolIuX
(¢u3nUecKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MNPOBEPATh HMX HKCHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyIHpysl LieJIb UCCIIEI0BaHMS;

4) BiajgeHue METOJAMH CaMOCTOSTENFHOIO IUIAHHUPOBAHUS M TPOBEACHUS (HU3MYECKUX
9KCIIEPUMEHTOB, OIMCAaHUS M aHajdu3a TMOJYyYEeHHOW HW3MEpUTENbHOM HH(OpMalnuu, OIpeaeaeHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

5) cpopMUPOBAHHOCTH YMEHHM MPOTrHO3MPOBATh, AHAIM3UPOBATH M OLEHUBATh IMOCIEICTBUS
OBITOBOM M MPOM3BOJICTBEHHOM NEATETHLHOCTH YEJIOBEKA, CBSA3aHHOM ¢ (hPU3MYECKMMHU MpoleccamMu, ¢
MO3ULUI YKOJOrMYECKON O€30MaCHOCTH.

Pasznen XUMMUS

* JIUYHOCHIHBIX:

1. 4yBCTBO TOPAOCTH M YBaXEHHS K UCTOPUU U JOCTHIKEHUSIM OTEUECTBEHHOM XMMHUYECKOM
HayK{; XMMUYECKH IPaMOTHOE MOBEIEHHE B MPO(ECCHOHAIBHONW JNESITEIbHOCTH U B OBITY
npy OOpAIIEeHNH C XUMUYECKHMH BEIIECTBAMH, MaTepHajaMU U MPOLIECCAMU;

2. TOTOBHOCTHh K MPOJOJDKEHHIO O00pa3oBaHMs M TOBBIMICHUS KBaTH(UKAIUU B HW30paHHOU
npoecCHOHANbHON JESITEeNbHOCTH M OOBEKTHBHOE OCO3HAHHME POJIM XHMHYECKHX
KOMIICTCHIIUI B 3TOM;

3. yMeHHEe HCIOJb30BaTh JOCTHXKEHHUS COBPEMEHHOW XHMHUYECKOM HAyKH M XMMHYECKHX
TEXHOJIOTHH /ISl TIOBBIIIEHHUS] COOCTBEHHOTO MHTEIICKTYIBHOTO Pa3BHTHSI B BHIOPAHHOMN
npogeccuoHanbHOMN e TeIbHOCTH;

4. memanpeomemuovix:

1. ucmonb3oBaHME PA3IMYHBIX BHUIOB IMO3HABATEJBHOM JIEATEIBHOCTH M OCHOBHBIX
MHTEIUICKTYaTbHBIX OTepaluii (IOCTaHOBKY 3a/1a4ur, (OPMYITUPOBAHUS TUIIOTE3, aHAIHN3a U
CUHTE3a, CpaBHEHUS, 0000IICHNs, CUCTEMAaTU3allUY, BBISIBICHUS MPUYUHHO-CIIEICTBEHHBIX
CBSI3€H, IOMCKA aHaJoroB, (OPMYJIHPOBAHUS BBIBOJOB) JIA PEIICHUS IOCTaBICHHOM
3ala4i, TPUMEHEHHWE OCHOBHBIX METOJIOB TMO3HAaHWsA (HAOMIOACHHS, HAYYHOTO
9KCIIEPUMEHTA) Ui W3YUYEHHS PA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U MPOIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh CTAIKHBATHCS B MPOPECCHOHAIBHOM cdepe;

2. WCTONb30BAaHHE PA3IUYHBIX HCTOYHUKOB Ui TOJY4YEHHS XUMHUYECKOH uH(pOpMaluuy,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb JJIsi JOCTHKEHHS XOPOUIMX pe3yJlbTaTOB B
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npodeccuoHanbHOM chepe;

* NpPeOMemHbIX:

1. chopMupOBaHHOCTH MPEICTABIEHUI O MECTe XMMHUU B COBPEMEHHOH HAay4HOW KapTHHE
MHUpa; MOHMMAaHHE POJM XHMHUH B (HOPMUPOBAHMM Kpyrosopa M (PYHKIHMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEILICHUs] PAKTUYECKUX 3a/a4;

2. BIAJCHUE OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMH IOHATHUAMH, TEOPHUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH;  YBEPEHHOE II0Jb30BAHME XHMHMUYECKOW TEPMHUHOJIOTHMEH H
CHMBOJIUKOM;

3. BJaJeHUE OCHOBHBIMH METOJIaMH HAY4YHOI'O IO3HAHHUS, MCIIOJIb3YEMbIMH B XHMHHU:
HaOJIOICHNEM, ONHMCAaHUEM, W3MEpPEHHEM, SKCIIEPUMEHTOM; yMeHHe 00pabaThiBaTh,
OOBSICHATH pPE3yJbTaThl MPOBEACHHBIX OMBITOB U JIeNaTh BBIBOJBI, TOTOBHOCTh U
CIOCOOHOCTH MPUMEHSATh METO bl TO3HAHUS IPU PELICHUH NTPAKTUUYECKUX 3314,

4. chopMUpOBAaHHOCTh YMEHHS /1aBaTh KOJMYECTBEHHbIE OLEHKH M MPOU3BOJUTH PacueThl
M0 XUMUYECKUM (OopMyJiaM B YPaBHEHHUSM;

5. BuajneHWe TNpPaBWIAMU TEXHUKH O€30MACHOCTH TPH HCIOJIB30BAaHUM XMMHUYECKHUX
BEILIECTB;

6. chOpMHUPOBAHHOCTh COOCTBEHHOW TMO3HMIIMM TIO OTHONIEHHWIO K XHMHYECKOU
nH(popMalny, MOTy4yaeMol U3 pa3HbIX HICTOYHHUKOB.

Pa3znea BUOJIOI'USA
1)JInyHOCTHBIX:

JI1 - chopMUPOBAHHOCTH YyBCTBA FOPAOCTU U YBAKECHUS K UCTOPUH U JJOCTIKEHHUSIM OT€YECTBEH-HON
OMOJIOTUYECKOI HAayKH; MPEICTABICHHS O IIEJIOCTHON €CTECTBEHHO-HAyYHOU KapTHHE MUPA;

JI2 - noHMMaHKe B3aUMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK, UX BIUSHUS Ha
OKPYKaIOMIYIO Cpey, SKOHOMUYECKYIO0, TEXHOJIOTUIECKYIO, COIIMATIBHYIO U 3THYECKYIO chepsl
NeSITeIbHOCTH YeJIOBEKa;

JI3 - cnocoOHOCTH MCIIONIb30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpPa B
o0pa3zoBaTenbHON U MPO(HECCHOHABHON AEITEIbHOCTH; BO3SMOXHOCTH HH(POPMALIMOHHOMN CpeJibl 1ist
o0ecreYeHns: POAYKTUBHOTO CaMOOOpa30BaHHS;

JI4 - BnaneHue KyJabTypOi MBIIIIICHHSI, CIIOCOOHOCTh K 0000IIEHUI0, aHAIN3Y, BOCTIPUSITHIO
MHpOpPMAIIUU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE IIEJIU M BEIOOPY MyTEH €€ JOCTHKEHHS B
npodeccuoHaIbHOH cdepe;

JIS - cnocoGHOCTh PyKOBOJICTBOBATHCS B CBOCH JICATEIILHOCTH COBPEMEHHBIMU MPUHIIATIAMH
TOJICPAHTHOCTH, IUAJIOTA ¥ COTPYTHHYECTBA; TOTOBHOCTD K B3aUMOJICHCTBHIO C KOJUIETaMHU, paboTe B

KOJIJICKTUBCEC,

JI6 - TOTOBHOCTB UCIIOJIb30BAaTh OCHOBHBIE METO/IBI 3aIIUTHI OT BO3MOXKHBIX TIOCJIEJCTBUI aBapuii,
KaTtacTpod), CTHXUHHBIX OCICTBHIA,

JI7 - obianaHuie HaBBIKaMU OE€30MMACHOM paOOThI BO BPeMsl IPOCKTHO-UCCIICIOBATEIBLCKOM 1
IKCIEPUMEHTAIBHOM JESATEIbHOCTH, TIPU MCIIOJIb30BAaHUH J1a00PATOPHOTO 000y I0OBAHHS;

JI8 - cnocoOHOCTH MCIIONB30BaTh IPUOOPETEHHBIC 3HAHHUS U YMEHHS B TPAKTUYECKOMN IEATEIILHOCTH U
MTOBCETHEBHOM JKU3HU JIJIsl COOTFOICHUS Mep NMPOMUITAKTUKYA OTPABIICHU, BUPYCHBIX U IPYTHX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KypEHUs, ATKOTOJIM3Ma, HAPKOMAHUN ); IPABHII
MOBEJICHHS B IPUPOIHOI cpee;

JI9 - TOTOBHOCTB K OKa3aHMIO MIEPBOI MOMOIIH MIPU TPaBMaX, IPOCTYIHBIX U APYTUX 3a00I€BAHUSAX,
OTpPABJICHHUSX TTHIICBBIMH IPOYKTAMH.

2)MeranpeIMeTHBIX:

MI - oco3HaHue cOoMaIbHON 3HAYMMOCTH CBOCH Mpodeccru/crenuaibHOCTH, 001aanmne
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MOTHBAIMEN K OCYILECTBIECHUIO MPOPECCUOHAIBHON EATENbHOCTH;

M2 - noBbllIIeHHE UHTEIJIEKTYaTbHOTO YPOBHS B MPOLIECCE U3YyUEHUS] OMOTOTHUECKUX SIBICHU;
BBIJIAIOIINXCS JOCTIKEHUH OMOJIOTHH, BOLIEIIINX B OOIEUEIIOBEUECKYIO KYIbTYPY; CIOXKHBIX U
MIPOTUBOPEUYMUBBIX ITyTEH Pa3BUTHsI COBPEMEHHBIX HAYUHBIX B3IJIJI0B, UACH, TEOPUI, KOHIIETIUH,
TUNoTe3 (0 CyIHOCTH U IPOUCXOXKICHUH KU3HH, YEJIOBEKA) B X0€ pabOThI C pa3InNYHBIMU
HMCTOYHUKAaMHU WH(OpMaInY;

M3 - ciocoOHOCTH OPraHU30BbIBaTh COTPYAHUUYECTBO €AUHOMBIIIJICHHUKOB, B TOM YHCJIE C
HCIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHIA;

M4 - cnocoOHOCTh MOHUMATH MPUHIUIIBI YCTOMYUBOCTH U MPOAYKTUBHOCTH KHUBOU MPUPOJIBI, MTYTH €€
WM3MEHEHUS 0] BIUSHUEM aHTPOIIOTeHHBIX (PaKTOPOB, CIOCOOHOCTHh K CHCTEMHOMY aHAJIHU3Y
IJI00AJTBHBIX 3KOJIOTUYECKUX MTPOOIJIEM, BOIPOCOB COCTOSHUS OKPYKAIOIIEH CpeJlbl U PallMOHAIBHOTO
WCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB;

MS - ymMmeHHe 000CHOBBIBATH MECTO U POJIb OMOJIOTUUECKUX 3HAHUM B TPAKTUYECKOMN JEATEIHHOCTH
JIOJIeH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH; ONPEAETATh )KUBbIE OOBEKTHI B TPUPOJIC; TPOBOIAUTD
HaAOJIOCHNUS 32 SKOCUCTEMaMH C IO UX ONMCAHMA U BBISBICHHUS €CTECTBEHHBIX U aHTPOIOTCHHBIX
W3MEHEHUH; HaXOAUTh U aHAIU3UPOBATh HHPOPMAIIHIO O KHUBBIX O0BEKTaX;

M6 - ciocOOHOCTH MPUMEHATH OMOIOTMUYECKUE U KOJIOTUUECKHIE 3HAHMS JUIsl aHAJIN3a IPUKIIaTHBIX
po0GJsieM X03sIICTBEHHOMN AeSITeTbHOCTH;

M7 - cnocoOGHOCTh K CAaMOCTOSATEILHOMY MPOBEICHUIO UCCIICIOBAaHUM, TOCTAHOBKE €CTECTBEHHO-
HAy4YHOTO 3KCTIIEPUMEHTA, UCIIOJIb30BAHUIO HH(DPOPMAIIMOHHBIX TEXHOJIOTUH AJIS PEeIICHUS HAYYHBIX U
pohecCHOHANBHBIX 3a71a4;

MS8 - cnocoOHOCTH K OLIEHKE STHYECKHX aCIIeKTOB HEKOTOPBIX UCCIETOBAHUM B 00JIaCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHUE).

3)IpenmeTHbIX:

11 - copMHUpOBaHHOCTH MPENCTABICHUHA O POJIM U MeCTe OMOJIOTUH B COBPEMEHHOM HAyYHON Kap-THHE
MUpa; HOHUMaHKUE PoJId OUOJIOTUH B (POPMUPOBAHUM KPYro30pa U (PYHKIMOHAIBHOM IPaMOTHOCTH JIJIst
peuIeHUs IPaKTUYECKUX 3a]1a4;

12 - BnageHne OCHOBOMOJIATAOIUMU MOHATUSAMU U MPEACTABICHUSAMH O KUBOU NPUPOJE, €€
YPOBHEBOH OpraHM3alyy 1 SBOJIIOLNH; YBEPEHHOE MOJIH30BAHNE OMOIOTHUECKON TEPMUHOIOTHEN U
CHMBOJINKOM;

[13 - BnasieHne OCHOBHBIMHM METO/IaMU HAyYHOTO ITO3HAHUS, UCIIOIb3yEMbIMU IIPHU OMOJIOTHUYECKUX
HCCIIEIOBAHUSIX J)KUBBIX OOBEKTOB M SKOCUCTEM: OIIMCAaHUEM, U3MEPEHUEM, IPOBEIEHUEM HAOII0ICHNH;
BBISIBJICHUE U OLICHKA aHTPOIIOI€HHBIX U3MEHEHUM B IPUPOJIE;

14 - copMHUpOBaHHOCTh YMEHUI OOBSICHATH pe3yJIbTaThl OMOJOIrMYECKUX IKCIIEPUMEHTOB, pelaTh
3JIeMEHTapHbIe OMOJIOrMUYECKUE 3a/1a4H;

I15 - cpopMupOBaHHOCTH COOCTBEHHOM MO3UIMH MO OTHOILEHHIO K OMOJI0rMYecKoi HHpOopMaLuy,
10JTy4aeMO U3 pa3HbIX HCTOYHUKOB, II100AIBHBIM 3KOJOTUYECKUM MPOOIeMaM U My TSIM UX PELICHMUS.

Pa3zpen DKOJIOI'USA

* JINYHOCTHBIX:

JI1-ycToiuuBbIil HHTEPEC K UCTOPUM U JOCTHKEHUSIM B 00JIaCTH 3KOJIOTUH;

JI2-TrOTOBHOCTH K MPOJOKEHUI0 00pa30BaHMsl, HOBBIIIEHUIO KBAIN(UKAIMN B U30paHHON Ipo-
(beccHoHaTBHOM EATENIbHOCTH, UCIIOJB3YS MOMYyYSHHbIE SKOJIOTUIECKUE 3HAHUS;

JI3- 06beKTUBHOE OCO3HAHNE 3HAUMMOCTH KOMITETEHLIUH B 00JIACTHU SKOJIOTHH U1 YEJIOBEKa U
o01ecTBa;

JI4-ymeHust mpoaHaIM3upoBaTh TEXHOTEHHbIE TOCIIEACTBUS AJIsl OKpYKarollel cpeibl, ObITOBOH 1
MIPOU3BOJCTBEHHOM JESATEIILHOCTH YEIIOBEKA;

JI5- rOTOBHOCTB CaMOCTOSATENBHO J100BIBATH HOBBIE IS Ce0s1 CBEIEHHsI SKOJIOTMYECKOI Halpas-
JICHHOCTH, MCIIONB3Ysl UL TOTO IOCTYITHbIE HCTOYHUKH WH(POPMAIINH;
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JI6-ymeHue ynpaBisTh CBOEH MTO3HABATENILHOM 1€ATEIbHOCTHIO, IPOBOJANUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PA3BUTHS;

JI7-ymeHnue BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHHS B KOMAH/IE 10 PELIEHUIO OOIINX
3aja4d B 00JIaCTH 3KOJIOTUH;

* MeTanpeAMeTHBIX:

MIII- oBnageHne yMEHUSAMU U HaBBIKAMH PA3JIMYHBIX BUIOB [TO3HABATEIILHON NEATEIbHOCTH IS
U3YYEHUS Pa3HBIX CTOPOH OKPYKAIOLIEH CPEJIbl;

MII2-npuMeHeHne OCHOBHBIX METO/I0B MMO3HAHUS (ONUCaHUs, HAOIIOIEHHS, SKCIIEPUMEHTA) JUIsI
U3YYEHUS Pa3IUYHbIX IIPOSBICHUNM aHTPOIIOTEHHOIO BO3JIEUCTBUS, C KOTOPBIMU BO3HUKAET
HE00XOIMMOCTh CTAJIKUBAThCs B IpoQeccnoHanbHOl chepe;

MII3- ymeHue onpenensars el U 3aJaui e TeIbHOCTH, BEIOUPATh CPEICTBA MX JOCTHKECHUS HA
IIPAKTHKE;

MII4-ymeHnne ucrosib30BaTh pa3iMyHble HCTOUYHUKH IS [TOJyUYEHUS! CBEACHUM SKOJIOIMUECKON
HaIPaBJIECHHOCTU U OLIEHUBATH €€ JIOCTOBEPHOCTD I JOCTHIKCHUS IIOCTABJICHHBIX LIENEH U
3ajad4;

* IpeJMeTHBIX:

[11- chopmupoBaHHOCTH MPECTABICHUN 00 IKOJIOTUYECKON KYJIbTYpE KaK YCIOBUH JTOCTHKEHUS
YCTOWYHBOTO (COATAHCUPOBAHHOTO) Pa3BUTHS OOIIECTBA U IPUPOIBI, SKOJIOTHUECKUX CBSI3AX B
CUCTEME «UEJIOBEK—O0O0IIECTBO—IIPUPOAAY;

I12- chopMHUPOBAaHHOCTH IKOJIOTUIECKOTO MBIIIJICHHS i CIIOCOOHOCTH YYUTHIBATh U OIICHUBATH

9KOJIOTMYECKHE MOCIEACTBUS B pa3HbIX cepax AesITeIbHOCTH;

I13- BJIAAICHUC YMCHHUAMU IIPUMCHATD 3KOJOTMYCCKUC 3HAHUA B JKUSHCHHBIX CUTYallUAX, CBA3AHHBIX C

BBITNIOJTHCHUEM TUIIUYHBIX COLIMAIIBHBIX POJIEH;
[14- BnageHne 3HaHUSAMHU YKOJIOTHUECKUX UMIIEPATUBOB, IPAXKITAHCKUX MIPAB U 00S3aHHOCTEW B

o0JacTu SHEPTro- U pecypcocOepekeHrsl B MHTEpecax COXpaHEHHs OKPY KaroIlel Cpe/ibl, 310POBbS U

0e30IMaCHOCTH KU3HHU;
[15- chopmMHUpOBaHHOCTH JIMYHOCTHOTO OTHOILIEHUS K IKOJIOTUYECKUM IIEHHOCTSIM, MOPaJIbHOM
OTBETCTBEHHOCTH 32 HKOJOTHYECKUE MOCIICICTBUS CBOUX JICUCTBUIA B OKPYKAIOILEH CPEJIE;

I16 - chopMHUPOBAHHOCTH CIIOCOOHOCTHU K BBHIMOJHEHHUIO POEKTOB 3KOJOTUYECKH OPUEHTUPOBAHHOM

COIMAJIBHOM JESATENFHOCTH, CBSI3aHHBIX C SKOJIOTHYECKON 0€30I1aCHOCTHIO OKPYIKAIOIIEH Cpeb,
3JI0POBBEM JIIOJICH U MOBBIIICHUEM HX 9KOJIOTHYECKOH KYJIBTYPBI.
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5. COJAEPKXAHUME YUEBHOM JUCIHUIIIINHBI
Pasznen ®duszuka

BBenenue

®u3uka — QyHIaMeHTalIbHas HayKa O MPUPOJIE.

EcrecTBeHHO-Hay4HbI METOJl IO3HAHUS, €ro BO3MOXHOCTM W TPaHHUIBl HPUMEHUMOCTH.
OKCIEpUMEHT U TeOopHus B Mpolecce MO3HaHUs NMpupoAsl. MojaenupoBaHue (GpU3NUYECKUX SIBICHUNH U
npoueccoB. Posib skcniepuMeHTa U TEOpUH B Mpoliecce Mo3HaHUS Npuposl. dusznyeckas BEIMYHUHA.
[TorpemnocTn u3Mmepennit guznyeckux BenuuuH. dusmveckue 3akoHBI. [ paHHUIBI MPUMEHHUMOCTH
¢u3nueckux 3akoHOB. lloHsTne 0 Qu3nyeckoil kapTuHe Mupa. 3HaueHUE (PU3UKH MPU OCBOEHUU
npodeccuit CIIO u cnenuansnocteit CIIO.

Jlabopamopusie padomot

Omnpenernenre IOTHOCTH TBEPAOTO TeJ MPABHIBLHON (OPMEI.

1. Mexanuka

Kunematuka. Mexanuyeckoe gaBmwkeHue. Ilepememenue. Ilyte. Ckopocts. PaBHOMEpHOE
MpsIMOJINHEWHOE JBUKEHUE. YckopeHue. PaBHonepeMeHHOe NpsiMoiuHelHoe aABuxkeHne. CBoOoaHOe
nageHue. JIBukeHue Tena, OpOILIEHHOrO IIOJ YIJIOM K TOpU30HTY. PaBHOMepHOe IBH)XEHUE IO
OKPY>KHOCTH.

3akonbl Mexanuku Hbrorona. Ilepsriii 3akon Heriorona. Cuita. Macca. Umnynbe. Bropoii 3akon
Hprorona. OCHOBHOM 3aKOH Kilaccuyeckod nuHaMuku. Tperuid 3akoH HproTOHa. 3aKOH BCEMHPHOIO
TaroTeHus. ['paBuranmonnoe nojue. Cuna Tspkectd. Bec. CrocoOsl m3mepenus Macchl Teia. CHilbl B
MEXaHUKE.

3aKkoHbI cCOXpaHeHHs] B MeXaHHKe. 3aKOH COXpaHEHHUs UMIyJbca. PeakTuBHOe nBIKeHHE. PaboTa
cunbl. Pabora moTeHunanbHbIX cuil. MomHocTh. JHeprus. Kuneruueckas

sHeprus. [loTeHnmanbHas >Heprus. 3aKOH COXpaHEHUs MeXaHu4yeckou sHepruu. [Ipumenenune
3aKOHOB COXPaHEHHUS.

Hemoncmpayuu

3aBUCUMOCTb TPAE€KTOPHUH OT BbIOOpA CUCTEMBI OTCUETA.

Buapl MexaHUUEeCKOr0 JBHXKEHUS.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro Macchl U CHIIBL, I€HCTBYIOLIEH Ha TEJO.

CnoxeHue cui.

PaBeHCTBO M IPOTUBOIOI0KHOCTh HAIIPABJIEHUS CUJI ACHCTBUSA U IPOTUBOIEHCTBHUS.

3aBUCHMOCTD CHIIBI YIPYTOCTH OT AedOopMaIliu.

Cuiibl TpeHus.

HesecomocTs.

PeakTuBHOE ABHKEHHUE.

[lepexon moTeHIIMANbHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Jlabopamopnvie padbomot

Onpenenenne yCKOpeHUs NPy paBHOYCKOPEHHOM JBUKEHUHU.

2. OCHOBBI MOJIEKYJAPHOH (PU3MKHU ¥ TEPMOJAMHAMHUKH

OcHOBBI  MOJIEKYJISIDHO-KMHeTHYecKol Teopuu. WpeanbHbiii  ra3. OCHOBHbBIE — IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUUECKON TeopuH. Pa3meprl 1 Macca MOJIEKYJ U aTOMOB. bpoyHOBCKOE JBUKEHUE.
Hubdysua. Cunbl U JHEPrHsS MEXMOIEKYISIpPHOro B3auMopeicTBus. CTpoeHHe Tra3000pa3HbIX,
KUJKUX U TBepAbIX Tell. CKOpOCTH JBMXKEHHUS MOJIEKYI M UX u3MepeHue. MneanwHslil ras. /laBnenue
raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHYECKON Teopuu Tras3oB. TemmnepaTypa u ee
n3mMepeHue. ['a3oBble 3aKOHBI. AOCONIOTHBIM HyJb TeMIEpaTyphbl. TepMoauHaMHYecKas IIKaia
TEeMIIepaTypbl. Y paBHEHHUE COCTOSHUS UJIealbHOTO Ta3a. MosspHas ra3oBasi IOCTOSIHHAS.

OcHoBbl TepMoAUHAMUKHU. OCHOBHbIE MOHATUS U ONpEleNeHUs. BHYTpeHHss dHEprusi CUCTEMBI.
BHyTpeHHsAsE SHeprus wuaeambHOro rasa. Pabora um Terora Kak (OpMBI Tepenauyd dHEPTHH.
TermoemMkoCcTh.  YnenapHas TEIUVIOEMKOCTh. YpaBHeHHWE TerwioBoro Oamanca. Ilepoe Hauano
TepMOoauHaMUKU. AnnabaTHblid nponecc. ITpunuun apedictBus teruoBod Mamuebl. KIIJ[ temnoBoro
nsurarens. Bropoe Hagano TepmoauHamMuku. TepMoauHamMuueckas 1IKajga TeMIepaTyp. X0JO0gUIbHbIE
MamuHbl. Tennosele ABuratend. OxpaHa IpUpOIbI.
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CaoiicTBa nmapoB. Vcnapenue u koHaeHcanus. HacbimeHHbIi nap u ero cBoictBa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3AyxXa. Touka pocsl. Kunenue. 3aBUCMMOCTb TeMIIEpaTypbl KUIIEHUS OT
nasyeHus. [leperpersiii map v €ro UCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KuakocTeil. XapakTepUCTHKA KHUIAKOTO COCTOsSHUSA BemiecTBa. [[0BepXHOCTHBIN cloit
KUJAKOCTH. DHEPrus MOBEPXHOCTHOTO CJOSA. SIBJIEHHS HAa TPAaHMIE >KUJIKOCTU C TBEPABIM TEJIOM.
Kanwuisipaeie ABiaeHus.

CBoiicTBa TBepAbIX TeJl. XapakTEPUCTHKA TBEPJAOrO COCTOSHHS BELIECTBA. YIPYrHe CBOMCTBA
TBepABIX Tell. 3akoH ['yka. MexaHnueckue cBOWCTBa TBEPABIX Teil. TemIoBoe pacmMpeHue TBEPIbIX
TeJ U )XuAKocTel. [InaBnenue u kpucranauzanus.

Hemoncmpayuu

JIBrkeHrne OpOyHOBCKHUX YACTHIL.

Hudodysus.

N3menenure naBneHus rasa ¢ ©3MEHEHHEM TeMIIepaTyphl IPU MOCTOSHHOM 00beMe.

N3otepMuueckuii 1 n300apHbBINA MPOIECCHI.

W3menenre BHYTpeHHEN SHEPTUU TeJ MPU COBEPIICHUU PabOTHI.

Moaenn TENJIOBEIX ABUTATEIEH.

Kunenue BoJbI IpH NOHUKEHHOM JABJICHUH.

[Icuxpomerp u rurpomerp.

SIBiIeHNs TOBEPXHOCTHOI'O HATSKEHUS U CMAa4MBaHUS.

Kpucrannsl, amopdHsbie BelecTna, KUIKOKPUCTATIIMYECKHUE TETA.

Jlabopamopusie pabomut

IIposepka 3akona boing-Mapuorra.

N3mepenune abCOMIOTHONW U OTHOCUTENILHOM BIaKHOCTH BO3/yXa.

Omnpenenenne ko3hPpuiMEeHTa TOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Omnpenenenne ko3¢ dHUIIMEHTa IMHEWHOTO pacIIMPEHUs TBEPAbIX TN MPU HarpEeBaHUH.

3. DJIeKTpoANHAMUKA

JJIeKTpUYecKoe moJjie. DIEeKTpUYECKHE 3apsAnbl. 3aKOH cOXpaHeHMs 3apsaa. 3akoH KyioHa.
OnekTpudeckoe mnoje. HamnpspkeHHOCTh 3neKkTpuueckoro moiid. lIpuHuun cynepno3unuu mojeu.
Pabota cun snekrpoctatudeckoro mois. [loreHnuan. Pa3HOCTh MOTEHIMANOB. DKBUMIOTEHIIUAIBHBIE
MOBEpXHOCTH. CBSA3b MEXIy HANPsSHKEHHOCTHIO U PA3HOCTHIO TOTEHIIMATIOB JJIEKTPUYECKOTO TIIOJIS.
Jwdnektpuku B anekTpudeckoMm mnose. [lomspuzanust nusiaekTpukoB. [IpoBOAHUKU B 3JIEKTPUUYECKOM
nosne. Kounencatopel. CoenuHeHue KOHJIEHCATOpPOB B 0OaTtapero. DHeprus  3apsyKEHHOTO
KOHJIeHCAaTOpa. DHEPrusl IEKTPUUECKOTO MOJIsl.

3aKoHBI TOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOIMMBIC JJIi BO3HUKHOBEHHUS W TOJJICPYKAHUS
aneKkTpudeckoro Toka. Cuia TOKa W TJIOTHOCTh TOKa. 3akoH Oma nms ydactka menu 6e3 DJIC.
3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTHUBJICHUS OT MaTepuala, UIMHBI U IUIOMIAINd TOMEPEYHOTO
CEUYEHUS MPOBOJHUKA. 3aBUCUMOCTh IEKTPUUECKOTO COMPOTUBIICHUS MMPOBOJHUKOB OT TeMIIEPATYPHI.
DIIEKTPOABIIKYINIAs CHUJa HMCTOYHHMKAa ToKa. 3akoH Owma s nonHodt nenu. CoeauHEHHE
npoBOHUKOB. CoeIMHEHHE WCTOYHUKOB SJEKTPHUUECKOW SHepruu B Oarapero. 3akoH Jlxoynms—
Jlenma. PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO TOKA. TermoBoe neiCTBUE TOKA.

DJIeKTPUYECKHiT TOK B MOJynpoBoaHukax. CoOCTBEHHas MPOBOAUMOCTh IOJYHIPOBOJHUKOB.
[TonynpoBOAHUKOBBIE TPUOOPHI.

MarnutHoe moJsie. BekTop WHAYKIMH MarHuTHoro moss. JleiicTBue MarHMTHOrOo TOJNS Ha
NPSIMOJIMHEMHBIN MPOBOAHUK C TOKOM. 3aKkOH Ammepa. BzaumoseiicTBue TOKOB. MarHuTHbIl TOTOK.
PaGota mo mepeMenieHN0 NMPOBOJHUKA C TOKOM B MAarHUTHOM mosie. [leficTBe MarHUTHOTO MOJISI Ha
nBwxkynuics 3apsana. Cuna Jlopenna. OnpeneneHue yaeabHOTo 3apsaaa. Y CKOPUTENIH 3apsKEHHBIX
YacTHIl.

DJIEKTPOMATHUTHAS MHAYKIHA. DJIEKTPOMarHuTHas MHAYKIUSA. BuxpeBoe anekTpuueckoe moJe.
CamMouHIyKIMsI. DHEPTHUS MATHUTHOTO TOJIS.

Hemoncmpayuu

B3aumopeiicTBUe 3apsKEHHBIX TEIl.

[IpoBOHUKY B 3JIEKTPUUECKOM IOJIE.

JIM3eKTPUKH B 3JIEKTPUUECKOM TOJIE.

Konpaencaropsi.

TermioBoe AeHCTBUE 2JIEKTPUUECKOTO TOKA.

CoOcTBeHHas ¥ MPUMECHAs MPOBOJIUMOCTD MOJTYITPOBOTHUKOB.
[TomynmpOBOHUKOBBIN THO/I.
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Tpansucrop.

OmneiT Dpcrena.

B3auMmopeiicTBiue TPOBOJHUKOB C TOKAMHU.

OTKJIOHEHUE 3JEKTPOHHOTO IyYKa MAarHUTHBIM IOJIEM.

DIIEKTPOABUTATENb.

DneKTpOU3MEepUTENbHbIE TPUOOPHI.

DneKTpoMarHuTHast HHIYKIUS.

OmneiTel @apages.

3aBucumoctb J/IC caMOMHAYKIHMHM OT CKOPOCTH HM3MEHEHHUS CHUJIbI TOKa U HMHAYKTUBHOCTHU
IIPOBOJIHUKA.

PaGora siiekrporeneparopa.

Tpancdopmatop.

Jlabopamopusvie pabomut

HN3yuenue neneit nOCTOSIHHOTO TOKA.

Omnpenenenue yIeIbHOTO CONPOTUBIICHUS] TPOBOJHUKA.

Omnpenenenne DJIC 1 BHYTpEHHET0 COMPOTUBICHUS HCTOYHHKA HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH MOIIHOCTH, TTOTPEOIIIEMOM JTaMITON, OT HAMpPsHKEHUS Ha €€ 3aKuMax.

4. Kosed0anusa v BOJHBI

Mexannyeckue kosedanus. KonebatensHoe nBrxenue. ['apmonndeckue konedanus. CBoOOIHbIE
MexaHudeckue kojebaHus. JIuHeiHble MexaHuWdeckue KoJsebaTenbHble cucTeMbl. [IpeBparienue
SHEPruM Npu KojebaTenbHOM JBMKEHHU. CBOOOJHBIE 3aTyXaloollMe MeXaHHMYecKue KoyieOaHusl.
BbiHyX1IeHHbIE MEXaHUYECKHE KoJleOaHus.

Ynpyrue BoJHbl. [lonepednbie W TOPOIOIBHBIE BOJIHBL. XapaKTEPUCTHUKH BOJIHBI. YPpaBHEHUE
Iocko Oerymeit BomHbl. UHTEpdepennns BouH. [lonarue o nudpakumu BojgH. 3BYKOBBIC BOJIHEI.
VYIbTpa3ByK M €ro IPpUMEHEHHUE.

DJIeKTPOMATHUTHBIE KoJiefanus. CBOOOIHBIE 3JIEeKTpOMarHUTHbIE KoseOaHus. IlpeBpamienue
SHEPrUM B KoJieOaTeTbHOM KOHTYype. 3aTyXarollue JJIEKTPOMAarHuTHbIe Kosebanus. ['eHepatop
HE3aTyXamIMNX JJICKTPOMAarHUTHBIX KoJieOaHui. BBIHYXIEHHBIE 3JICKTPUYECKUE KOJCOAHUS.
Ilepemennsiii Tok. ['eHeparop mnepemeHHoro Ttoka. PaboTa W MOIIHOCTH MEPEMEHHOTO TOKa.
I'enepatopsl Toka. Tpanchopmaropel. Toku BbicOKOH wyacToThl. Ilonydenuwe, mnepenada u
pacnpeneneHue IEKTPOIHEPTUH.

DJIEeKTPOMATHUTHBIE BOJIHBI. OJIEKTPOMarHUTHOE TMOJ€ Kak OCOObI BHUJ MaTEpHH.
DnekTpoMarHuTHeIE BOMHBL. BuoOpatop ['epma. OTKpbITHIN KoJeOaTenbHBINH KOHTYp. M300pereHue
paauo A. C. ITonoBeiM. [TonsTHE 0 paguocBs3u. [IpuMeHeHne 3eKTPOMAarHuT HbIX BOJIH.

emoncmpayuu

CB00OOIHBIC W BBIHYKJICHHBIE MEXaHHYECKHUE KOJIeOaHuUs.

Pe3onanc.

OO0pa3zoBaHue U pacpoCcTpaHEHUE YIPYTHX BOJH.

Yacrora xonebaHuil U BpICOTa TOHA 3BYKA.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHUS.

OcuuiorpaMma nNepeMeHHOro TOKa.

N3nydyenue u npuemM 3J1€KTPOMArHUTHBIX BOJIH.

PanuocBsse.

Jlabopamopnsie padomut

Omnpenenenne yCKOPEHUs] CBOOOHOTO NaJeHUSI C MOMOIIbI0 MaTEeMaTHYECKOTO
MasiTHUKa.M3yueHue 3J1eKTpOMarHuTHRIX KoJeOaHUl ¢ MOMOIIbI0 ocuuiuiorpada.

5. OnTukKa

IIpupona cBera. CKOpoCTh paclpOCTpaHEHHs CBETA. 3aKOHBI OTPaKEHUSI U MPEJIOMJICHHS CBETA.
[Tonnoe orpakenue. JIunsel. ['ma3 kak ontuyeckas cucrtema. Onruueckue npudOpsI.

BoanoBble cBoiicTBa cBera. MHTepdepennus cBera. KorepeHTHOCT CBETOBBIX JIyyeil.
WntepdepeHunss B TOHKUX IUIeHKax. lcmonb3oBaHue HHTEpPEpEeHIMH B HayKe M TEXHHKE.
Hudpakuus csera. Judpakuums Ha IIeTd B HapajuledbHBIX JydaX. Ju@pakiuoHHas peleTka.
[Tonstue o ronorpaduu. Ilongpuzanusa nonepeunsix BosH. [lonspusanus ceera. [lucnepcus cBera.
Bunst criektpoB. Criektpbl ucyckanus. CeKTpbl HOITIOMEHHUs. Y IbTpaduoIeToBOe U HH(paKpacHoe
n3iydeHus. Penrrenosckue nyuu. Mx npupona u cBOMCTBaA.

emoncmpayuu

3aKOHBI OTpaXeHUs U MPEJIOMIICHUS CBETA.

[lonHOE BHyTpEHHEE OTpa)KEeHUE.

OnTuyeckue npudopsl.
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WnTepdepennus crera.

Hudpakmus cera.

[Tonyuenue crnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyuenue crekTpa ¢ MOMOUIBIO TU(PPAKIIUOHHON PEIIETKH.

CnekTpockKor.

Jlabopamopusie pabomut

OmnpeneneHue noka3aress NPeaIoMICHUs CTEKIIa.

Omnpenenenue JIMHBI CBETOBON BOJIHBI C TOMOILBIO JU(PAKIIMOHHON PEIIETKH.
HaOntonenue crexkTpoB ¢ MOMOIIBIO CIIEKTPOCKOIIA.

6. Di1eMeHTbI KBAHTOBOM QU3NKH

KBanToBas ontuka. KsanroBas rumnore3a Ilmanka. ®otonbl. BHemmnwuit ¢orosnekTpuueckuit
s dext. Bayrperanuit pororddexr. Tumsl GoTod1€MEHTOB.

®duszuka aroma. Pa3BuTue B3IJISI0B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
criekTpax Bojopona. SAmepras monens aroma. OmnbiTel D.Pe3sepdopna. Mojens aroma Bojgopoja Mo
H.bopy. KBanToBbIE reHEpaTOPBHI.

®usuka aTroMHOro sigpa. EcTecTBeHHas paguMOaKTHBHOCTb. 3aKOH PaJUMOAKTUBHOIO pacraja.
CriocoObl HaOMIOJEHUS M PETUCTpalM 3apspkeHHBbIX dacTull. ODddexkr BaBunoBa — YepeHkosa.
Crtpoenue aromHoro siapa. Jedhexkr maccol, SHEprus CBA3M U yCTOWYMBOCTh aTOMHBIX siiep. SaepHbie
peakunu. MckyccTBeHHas paavoakTHBHOCTb. JleneHne Tsbkensix snep. LlemHas snepHas peaxius.
VYmpasnsemas nensHas peakuus. SnepHbeii peaktop. [loslydeHue paanoOakTUBHBIX H30TONOB U HX
IIpuMeHeHue. bronorudeckoe 1elCTBUE paJuOAKTUBHBIX U3Jy4CHUN. DJIEMEHTApPHBIC YaCTHIIBI.

emoncmpayuu

Dot deKT.

JInHe4aThie CIIEKTPHI PAa3JIMYHBIX BEIIECTB.

IIpumepHbIe TeMbI pedepaToB (I0KJIAA0B), HHAMBUAYAJIbHBIX

MPOEKTOB

Anekcannp ['puropbeBuy CtoneToB — pycckuil GU3UK.

Anexkcannp Crenanou4 [lonoB — pycckuil yueHblil, n300perarenb paguo.
AnpTepHaTHBHAs dHEPreTHKA.

Annpe Mapu AMniep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKH.
ACHHXPOHHBIN JBUTaTENb.

Atomuas ¢usuka. Mzoronsl. [IpuMeHeHne paguoakTUBHBIX H30TOMOB.
Bbopuc CemenoBuu SIko0u — ¢u3uk u u300perareb.

Bennuaiimue oTKpbITUSA QU3UKH.

Byl a5neKTpudeckux paspsaoB. DIEKTpUUECKHUE pa3psabl Ha ciyx0e yeloBeKa.
['onorpadus u ee npuMeHeHue

Judpakuus B HaIIeH >KU3HU.

Kunkue kpucTaysl.

Urops Bacunbeuu KypuaToB — (pusuk, opranuzatop aToMHON HaAyKH U TEXHUKH.
Hcaax HploTOH — co3naTenpb KiacCUuecKor (QU3HKH.

Hcnonp3oBanue 27€KTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukarus u xapakTepuCTHKH 3JI€MEHTAPHBIX YacTHII.
KoHcTpyK1noHHAast MPOYHOCTh MaTepHasa 1 €€ CBsA3b CO CTPYKTYPO.
KoHcTpykuus u Buzpbl 1a3epos.

JlazepHble TEXHOJIOTUU U X UCIIOJIb30BAHUE.

Jleonapno na Bunun — y4eHbIil 1 ©300peTaTeb.

Maiixn @apaneit — co3aarenb yueHHs 00 3JIeKTpPOMarHuTHOM T10JIE.

Makc [lnank.

Metoa MedYeHEBIX aTOMOB.

MeTto1p1 HaOIIOIEHUS U PETUCTPAIH PAJHOAKTUBHBIX U3TyUYE€HUN U YaCTHII.
Muxann BacunbeBud JIOMOHOCOB — yUE€HBIN SHIUKIIONEIUCT.

Mopenu aroma. OnsiT Pesepdopra.

MonekyJIIpHO-KHHETUYECKAs] TEOPUS UIECAIbHBIX T'a30B.

MounHus — ra30BbIi pa3psa B IPUPOIHBIX YCIOBHIX.

HanoTtexHonmorust — MeXIUCUUIUITMHAPHAS 001acTh (PYHAAMEHTAIBHON U MPUKIIAT "
HOW HAayKH U TEXHUKHU.

Huxkona Tecna: %u3Hb U HEOObIYANHBIE OTKPBITHSL.

Hunsc bop — oaun u3 coznateneit coBpeMeHHOM PU3nKy.

OO0bsicHeHne (POTOCHHTE3a C TOUKH 3PCHUS (DU3UKHU.
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OnTHyeckue BJIEHUS B IPUPOJIE.

[IepemeHHBI 2NEKTPUUECKUN TOK U €r0 IIPUMEHEHHUE.

[Tna3ma — yeTBEpTOE COCTOSIHUE BELLIECTBA.

ITpuMmeHeHne SAEpHBIX PEaKTOPOB.

[Tpupona dheppomaraeTusma.

[Tpo6sieMbl 3KOJI0THH, CBSI3aHHBIE C UCTIOIb30BAHUEM TEIIOBBIX MaIIIHH.
[Ipon3BoacTBO, mepeada U UCIOJIb30BAHUE DIIEKTPOIHEPTUU.
PeakTuBHBIE IBUTaTENN U OCHOBBI paOOThI TETJIOBOW MAIINHBI.
Pentrenosckue nyun. Mcropus otkpsitus. [Ipumenenue
CoBpeMeHHas CIIyTHUKOBAs CBS3b.

CoBpemeHnHas (pu3nUeckas KapTuHa MUpa.

VY bpTpa3BykK (MOIydeHHe, CBONCTBA, IPUMEHEHNUE).
YupasiseMblil TEPMOSACPHBIN CUHTES.

VY ckopuTenu 3apsyKEeHHBIX YacTHLL.

®dusnka U My3blIKa.

dusnyeckrue CBOMCTBA aTMOCHEPHI.

DOTORIIEMEHTHI.

®ororpdext. [Ipumenenue sBiaenus porosdpdexra.

Xanc Kpuctuan Dpcere; — OCHOBOIOIOXKHUK 3JIEKTPOMAarHeTusma.
[IIxama 31€KTPOMarHUTHBIX BOJIH.

DKOoJOTUYECKHE MPOOIEMbl K BO3MOKHBIE ITYTH UX PEIICHUSI.
DnexTpoHHAas IPOBOAUMOCTh METAIII0B. CBEPXIPOBOAUMOCTD.

Pa3zgen XUMMUS
BBenenue

Hayunble mMeToabl MO3HAHMS BEUIECTB M XUMHUYECKUX sIBJICHMHA. Poib 3KcriepuMeHTa U TEOpUHU B
XUMUU. MoJienupoBaHe XUMHUYECKHUX IMPOILIECCOB. 3HAUEHHE XWMHUU MPU OCBOCHHMM CIICLIMAILHOCTEH
CIIO ectecTBeHHO-Hay4yHOTO MpOoduis npodecCuoHaIbHOr0 00pa3oBaHusl.

1 Opranuydeckasi Xumus
1.1. OcHosHble NOHAMUS OP2AHUYECKOU XUMUU U MeOPUsi CMPOEHUS OP2AHUYECKUX COeOUHEHUL

IIpenmer opranmveckoii xumuM. [IpuposaHble, UCKYCCTBEHHbIE U CUHTETHMYECKHE OPraHUYECKHE
BeiecTBa. CpaBHEHHE OPraHUYECKUX BEILIECTB C HEOPraHUYECKUMHU.

BanentHoCcTh. XMMHYECKOE CTPOEHHE KaK IOPAJOK COECIUHEHHS aTOMOB B MOJEKYJbl IIO
BAJIEHTHOCTH.

Teopusi crpoenusi opranudeckux coequnenuii A.M. bytiepoBa. OCHOBHBIE TTOJOKEHUSI TEOPUU
XUMHYECKOTO CcTpoeHus. M3omepus u u3omepbl. XuMudeckue (GopMyiasl ¥ MOJETH MOJIEKYT B
OpPraHUYECKON XUMUHU.

Knaccudukanus opranndeckux semects. Kiaccudukanus BemecTs M0 CTPOSHUIO YITIEPOAHOTO
CKeJlleTa M HAIMYHMIO (YHKUMOHAIBHBIX Tpymni. ['omosnorn M romosorusi. Hayama HOMEHKIATyphl
IUPAC.

Kaaccndukanus peakuuii B opranudeckoii xumuu. Peakunu npucoennuenus (TuapupoBaHus,

rajJloreHUPOBaHUs, TUAPOraAJIOTeHUPOBaHUs, I'MapaTaiun). Peakunu oTiueruieHus (IeruapupoBaHus,

JETUpOrajJoreHupoBanus, Aeruapartanun). Peakunu 3amenienus. Peakuun nsoMmepusanum.

Hemoncmpayuu

Mogenu MOJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIMHEHUM.

KauecTBeHHOE 0OHapyx eHHe yIriieposa, BOJOPOJa U XJI0opa B MOJIEKYJIaX OpraHUYeCKUX
COCIUHCHHMN.

Jlabopamopnbwiit onvim
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N3roroBiieHne Moaenei MOJIEKYJl OPraHMYEeCKUX BEIIECTB.

Pemenue 3anau Ha HaxoxaeHue popmyin. CoctaBienne GOpMyIL.

IIpogpunvusvie u npogheccuonanvho 3nauumsie r1emenmsul cooeprcanus. llousarue o cyocrpare u
pearenre. Peakuium oKHUCIE€HUsI 1 BOCCTAaHOBJIEHUS! OpraHu4ecKux BenlecTB. CpaBHEHHE
KJIaccu(UKAIIKN COeTMHEHNH U KITacCH(PUKALMU peakuil B HEOPTaHUIECKON U OPTaHUIECKOM
XUMUU.

1.2. YVene6000poowvl u ux npupoouvle UCMoYHUKU

AJIKaHBbI. AJKaHbl: TOMOJIOTMYECKHH psA, HM30MEepUs M HOMEHKIATypa ajJKaHOB. XUMHUYECKHUE
CBOMCTBA aJIKaHOB (ME€TaHa, 3TaHa): TOPEHUE, 3aMEILEHHE, Pa3lIoKeHUe, AeruapuposBanue. [lpumenenne
QJIKAHOB Ha OCHOBE CBOICTB.

AJIKeHbI. DTHIIEH, €ro IMoJlyuyeHHe (JeTUAPUPOBAHMEM 3TaHa, JACMOJUMEpH3alMeld MOJUITUIICHA).
I'omonoruyeckuii psii, U30MepHsl, HOMEHKIIATypa aJIKEHOB. XMMUYECKHE CBOMCTBA JTUJIEHA: FOPEHHUE,
KayecTBEHHbIE peakuuu (oOeciBeunBaHMe OpPOMHOM BOJBI M pacTBOpa IEpMaHraHaTa Kajus),
ruaparanys, nonumepusanus. [I[pumeHeHne sTuieHa Ha OCHOBE CBOMCTB.

JAuenbl M kaydyku. lloHsaTHe 0 aueHax Kak YIVIEBOJOPOJAX C JBYMsI JBOMHBIMHU CBSI3SMH.
ConpsxkeHHble AMEHBl. XUMHUYECKHE CBOMcTBa OyTanueHa-1,3 u n3onpeHa: odbecrBeyrBaHue OpoOMHON
BOJIbI U ITOJIMMEpHU3ALUs B KayuyKu. HaTypanbpHbI M CHHTETHYECKHE KaydyKu. Pe3una.

AJIKMHBL. ATleTHIeH. XUMHUYECKUE CBOMCTBA alleTHIICHA: TOpeHHe, 00ecIIBeYNBaHNE OPOMHOM BOIHI,
MIPUCOETUHEHNH XJIOpOoBOJOpoJa W rujaparauus. IIpuMeHeHMe aneTwiieHa Ha OCHOBE CBOMCTB.
MesxkiaccoBasi H30MeEpHs ¢ aJIKaJUEeHAMHU.

Apenbl. beH3osn. XuMuueckue cBoicTBa O€H30J1a: TOPEHHE, PEAKIMK 3aMelIeHus (TalIOTeHUPOBAaHUE,
HuTpoBaHue). [IpumeHeHne 6eH3051a HA OCHOBE CBOMCTB.

IIpuponHbie HCTOYHMKH YIJ1eBOA0POAOB. [IpupoaHblii ra3: cocTaB, IPUMEHEHHE B KAUE€CTBE

TOIINBA.

Hedts. CoctaB n nepepabotka Hedru. [leperonka negru. HerenpoayKkTsi.

Hemoncmpayuu

['openue MeTaHa, STHIEHA, alleTUIICHA.

OTHoIIEeHNE MeTaHa, STHIEHa, alleTUIeHa U O0eH30J1a K pacTBOpaM IMepMaHraHaTa Kajaus U OpOoMHOMN
BOJIE.

[lonydyeHune sTuieHa peakuueld JeruapaTalud 3TaHONa, aleTWIeHa — THJIPOIU30M KapOunaa
KaJIbLUS.

PasnoskeHne kaydyka IIpy HarpeBaHUU, UCTIBITAHUE NPOTYKTOB Pa3JIOKEHUS HA HENIPENEIbHOCTb.

Komnekmust o6pasioB Hedpt u HeprenpoaykroB. Komrekuns «KameHHBIH yroimb M NpOIYyKIHUS
KOKCOXMMHYECKOTO IIPOU3BOACTBAY.

Jlabopamopnuie onvimoi
O3HakoMIIeHHE ¢ KOJUIEKIIMEH 00pa3iioB He(TH U POIYKTOB €€ mepepaboTKH.
O3HaKOMIICHHE C KOJUIEKIIMEH KaydyKOB M 00pa3aMu H3/1eNInil U3 Pe3nHBI.

Ilpochunvusvie u npogheccuonanvno 3nauumole I1EMEHMbL COOEPHCAHUA.

[TpaBuno B.B. MapkoBuukoBa. Knaccudukanus n HazHaueHue kayqykoB. Kiaccudukanus n

Ha3Ha4YcHME pe3uH. BynkaHnszanus kaydyka.

[lonyyeHne amneTwieHa NUPOIU30M MeTaHa M KapOMIHBIM criocoOoM. Peakius nomumepusanuu
BUHMWIXJIOpHUAA. [TonuBHHMWIXIIOpUA U ero puMeHeHue. Tpumepusalys aleTuiaeHa B OEH3011.

[Tonstue o0 3kcrpakuuu. BoccraHoBiieHne HUTPOOEH301a B aHWIIMH. [ 'OMOJIOTHYECKHI PsIi apEeHOB.
Tonyon. HutpoBanue Tonyona. TpoTui.

OcHOBHBIE HaNpaBJIEHUs POMBIIIUIEHHON TIepepabOTKH MPUPOAHOTO ra3a. [lomyTHbIi
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HeTSHOM ra3, ero nepepadoTka.

[Ipomeccel mpoMbINUIEHHOW —TepepaboTku  HedTh: KpekuHr, pudopMuHT. OKTAaHOBOE YHCIIO
OCH3MHOB U [IETAHOBOE YMCIIO TU3EIBHOTO TOTIINBA.

Kokcoxummuyeckoe Mpou3BOJCTBO U €T0 TPOTYKITHSL.

1.3. Kucnopoocooepoicawue opeanuyeckue coeOuHeHus

Cnuptsl. [TonyueHnue staHona OpoKeHHEM TIIOKO3bI U TUApaTaluei atuneHa. [ uapokcunpHas rpymnmna
Kak (QyHKIHOHATbHAsA. [loHATHE O TPENENBHBIX OJHOATOMHBIX CIHpPTaX. XWUMHYECKHE CBOICTBA
JTaHOJa: B3aUMOJICHCTBUE C HATpUEM, O0Opa30BaHUE MPOCTHIX M CIOXKHBIX 3()UPOB, OKUCICHHE B
anpjeru]. [IpumeHeHne 3TaHoJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCJEACTBUS JJs OpraHu3Ma
YeloBeKa U MpeaynpexKIeHue.

['muneprH Kak npencTaBUTENIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakiysi Ha MHOIOATOMHbIE
cnuptsl. [IpuMeHeHne rimnepuHa.

®enon. Ou3nueckre ¥ XUMHUECKUE CBOWCTBa (eHona. B3anmMmHOe BIHSHHE aTOMOB B MOJIEKYJe
(deHona: B3aMMOJAEHCTBHE C TMAPOKCUIOM HATpHUs M a30THOM kucinoroi. [Ipumenenue ¢denona Ha
OCHOBE CBOWCTB.

Aabaeruapl. [lonstue 00 anprerngax. Anpaeruanas rpynmna kak GyHKuuoHadbHas. Dopmanbaerua
U €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUI
cnuptr.  llomydyenwe — anpAerHIOB  OKHUCIEHHEM  COOTBETCTBYIOIIMX  cUpTOB.  IIpumeHeHue
(dopmainpaeruia Ha OCHOBE €ro CBONCTB.

KapoOonoBbie kuciaorel. [lonarue o kapOoHOBBIX Kuciorax. KapOokcunbHas rpynma Kak
¢byHKIMOHANMBHAA. ['OMONOTHYECKHI pSl  TPEACTbHBIX OJHOOCHOBHBIX KAapOOHOBBIX  KHCIIOT.
[TomyueHne kapOOHOBBIX KMCIOT OKHCICHUEM ajbJIerH0B. XUMUUECKUE CBOWCTBA YKCYCHON KHUCIOTHI:
o0mue CBOIMCTBa C MUHEpAJbHBIMU KHCIOTAaMH W peakius stepuduxanuu. [IpumeHeHue yKCycHOU
KHCJIOTHI HA OCHOBE CBOMCTB. BpIcIINe )KUPHBIE KUCIOTHI HA IPUMEPE MATbMUTHHOBOM M CTEaPUHOBOM.

Caoxuble 3¢pupbl ¥ xupbl. [lonydyeHue ciaoxubIx 3GuUpoB peaxiueil srepudukanuu. CroxHbIE
3¢upsl B pupoe, ux 3HaueHue. [IpuMeHneHne cioXHbIX 3(pUpoB Ha OCHOBE CBOMCTB.

Kupsl kak cioxubie 3¢upsl. Knaccudukanus xupoB. XUMHUYECKHE CBOIMCTBA KUPOB: THAPOIU3 U
THJIPUPOBAHUE )KUJKUX >KUpOB. [IpuMeHeHne )upoB Ha OCHOBE CBOWCTB. Mblia.

YraeBoabl. YTIeBoabl, UX Kilaccu(UKalus: MOHOcaxapuabl (TIIOK03a, (pyKTo3a), IHcCaxapHbl
(caxapo3a) u mosmcaxapuibl (Kpaxmal U IEJUTI0JI03a).

['moko3a — BEMIECTBO C JBOMCTBEHHOW (DYHKIMEH — adbJeTHIOCTUPT. XUMHUYECKHE CBOMCTBA
[JIFOKO3bI: OKHCIIGHHE B TJIFOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJICHME B COpOUT, CIIUPTOBOE OpOKEHHE.
[IpuMeHeHue TITFOKO3bI Ha OCHOBE CBOMCTB.

3HayeHue yIJIeBOJOB B )KMBOM MPUPOJIEC U KU3HU YesioBeka. [loHsATHE 0 peakIusax MOJIUKOHICHCAIlUuN
Y TUIPOJIN3a HA PUMEPE B3AaMMOIIPEBPAILCHHI: TIIFOKO3a <> MOJUCAXAPHU/I.

Hemoncmpayuu

OxucneHue cupTa B ajabAeTu.

KauecTBeHHBIE peakIlui HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTs (heHona B Bojie pu 0OBIYHOM TeMIIepaType U HarpeBaHUU.

KadectBeHHBIC peakimu Ha GEHOI.

Peaxiust cepeOpsiHOTO 3epKaia ajibJIETHI0B U TITFOKO3bI.

OKWHCIICHHE alIbJIETH/IOB U TJIFOKO3BI B KHCIIOTY ¢ IoMoIbio ruapokcuaa meau (I1).  KauecTBeHnHas
peakuus Ha kpaxmai. Komiekius apupHbeIx Maces.
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Jlabopamopnuie onvimol

PactBopenue rimnepuHa B Bojae U B3aumojelctBue ¢ ruapokcuaom meau (II). CporictBa
YKCYCHOM KHCJOTBI, 00IIHE CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT.

B3aumoselicTBue TI0K03bI M caxapo3bl ¢ ruapokcuaom meau (11).

KauecTBeHHas peakiys Ha Kpaxmal.

Ilpogpunvusie u npogheccuonanvno 3navumple I1EMEHmMbL COOEPHCAHUAL.

MeTHI0BBIM CIIUPT U €r0 UCIIOJIb30BAaHUE B KAUECTBE XUMUUYECKOTO ChIPhsi. TOKCMYHOCTH METaHOIa
Y TIpaBUJIa TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ HUM. DTUJICHIIUKOIb U €r0 MPUMEHEHHE.
TOKCHYHOCTD STUIICHTIIMKOJIS U TIpaBujIa TEXHUKU 0€30MacHOCTH MPpHU paboTe ¢ HUM.

[Tonyuenue deHona U3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOICTBA U U3 OEH307Ia.
[Momukouaencanus Gopmanpaeruaa ¢ GeHosom B GeHOT0POPMATBISTHIHYIO CMOTY.  ATlCTaIbJCTH/I.
[TonsTHe 0 KETOHAX HA MpHUMepe arleToHa. [I[puMeHeHNe alleToHa B TEXHUKE U MPOMBIIIIJICHHOCTH.

MHuoroo6pa3ue kKapOOHOBBIX KHCIIOT (IIABEJICBON KUCIOTHI KaK JIBYXOCHOBHOM, aKPUJIOBOM KHUCIIOTHI
KaK HerpeaelbHON, OCH30MHOM KUCIOTHI KaKk apOMaTHYECKON ).

[TnenkooOpasyromue Macia. 3aMeHa >KHPOB B TEXHUKE HEMUIICBBIM ChIpbeM. CHHTETUYECKHE
MOIOIIHE CPE/ICTBA.

Mono4yHokucinoe OpoxeHue TIIOKOo3bl. KucimoMmonounsie mpoaykTel. CHIOCOBaHHE KOPMOB.
HutpoBanue nemntonossl. [Iupokcunus.

1.4. Aszomcoodepaxcawue opeanuyeckue coeourenus. [lonumepol

Amunbl. [lonstne 00 amuHax. AnudaThuyeckue aMHHBI, UX KiIacCHU(PHUKAIUS U HOMEHKJIATypa.
AHWIMH Kak opraHnyeckoe ocHoBanue. [lomydenue anunnaa u3 HUTpoOeH3ona. [IpruMeneHne aHninHa
Ha OCHOBE CBOWCTB. AMMHOKMCJIOTBL. AMHMHOKUCIOTHI Kak aMm@oTepHble OH(PYHKIIMOHAIbHBIE
OpraHMYECKUE COEIUHEHMUsS. XHMMHMUYECKHE CBOMCTBA aMHUHOKHUCIOT: B3aUMOJEWUCTBHE C IIEIOYaMH,
KHCIIOTaMHd W JAPYT € APYyroM (peakuus MoluKoHAeHcauuu). IlenTunHas CBA3b M TMOJMIETITUIBL.
[IpumeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpUYHas, TPETUYHAs CTPYKTypbl OeNKOoB. XMMHUYECKHE CBOMCTBA OEIKOB:
rOpeHue, IeHaTypalys, THIpoJIn3, IIBETHbIC peakuuu. bruonornyeckue GpyHKIMN OEITKOB.

IMosmmepsl. benku u nonucaxapuapl Kak OMONIOIUMEPHI.

IInacrmaccel.  [lomydeHne nOIUMMEPOB peakuued IOJIMMEPU3alUMU U MOJMKOHJEHCAIUH.
TepmoracTuyHbIe U TEPMOPEAKTUBHBIE TUTacTMAcChI. [IpeacraBuTenu miactMace.

Bosokna, ux kiaaccupuxanus. [lomydenue BosokoH. OTAeNbHBIE TPEACTABUTEIN XUMUYECKHUX
BOJIOKOH.

Hemoncmpayuu

BiauMmopeiicTBue aMMuaka U aHHUJIMHA C COJISHOM KUCIOTOM. Peakiius

aHWJIMHA ¢ OPOMHOM BOJIOM.

JoxazarenbcTBO Hamuuus GyHKIIMOHAIBHBIX TPYII B paCTBOpPaX aMUHOKHUCIIOT. PacTBopeHue
1 OCa)KJeHHE OEIKOB.

[{BeTHBIE peaky OEIKOB.

['openne nTuybero nepa u MepCTIHON HUTH.

Jlabopamopnuvie onvimol

PactBopeHune 6enkoB B BojiE.

OO6HapykeHHe OETKOB B MOJIOKE M MSICHOM OyJIbOHE.

Jlenatypanusi pacTBopa 0eika KypHHOTO SIiIa CIIUPTOM, PaCTBOPAMH COJIEH TSDKENBIX METaJJIOB U
TIPU HAarpPEeBaHUU.

Ilpakmuueckue 3anamus
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Pemenue skciepuMeHTANTBHBIX 3371a9 HA WICHTU(UKAIIMIO OPTAaHUISCKUX COCTUHEHUH.
Pacrno3HaBaHue mractMace U BOJIOKOH.

Ilpogpunvusvie u npogheccuonanvho 3nauumble rJ1eMeHmMbl COOEPHCAHUA. AMUHOKATIPOHOBAS
kucinoTa. KanpoH Kak nmpencTaBuTeNb MOJTUAMHIHBIX BOJIOKOH. VcIonb30Bane THIpOIN3a OCITIKOB B
MPOMBIIICHHOCTH. [TOMMBHHUIXITOPU, TOUTETPAGTOPITIIICH (TEPIIOH).
denonodopmanbaeruaabie wiactMacesl. Lemrymonn. [IpoMbIuieHHOE IPOU3BOJCTBO XUMHUECKUX
BOJIOKOH.

OO0uias 1 HeOpraHu4veckKass XuMust
2.1. Ocnosnvie nonsmust u 3aK0HbL XUMUU

OcHoBHbIe MOHATUA XUMHUM. BemectBo. ATom. Mosnekyia. XUMUYECKUN 3JIEMEHT. AJUIOTPOMHUSI.
[IpocTeie u cnoxHbIE BeliecTBa. KauecTBEHHBIM M KOJMYECTBEHHBIM COCTaB BEIIECTB. XMMHUYECKUE
3HaKu U (popmyibl. OTHOCHUTEIBHBIC aTOMHAS M MOJIEKYJIsIpHAst Macchl. KomndyecTBo BemiecTra.

OcHoBHble 3akoHbI XxuMHH. CrexuoMeTpus. 3aKOH COXpAaHEHHS MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB MOJICKYJIIPHON CTPYKTYphl. 3aKOH ABOTaIpO U CIEJICTBUS U3 HETO.

PacueTHble 3a1aun Ha HAXO0XICHWE OTHOCUTEIHLHOW MOJIEKYJISIPHOM MaccChl, ONpeesieHue MacCOBOM
JIOJTU XUMUYECKUX DJIEMEHTOB B CIIO)KHOM BEIIECTBE.

Hemoncmpayuu

Moenu aTOMOB XUMHUYECKHX JICMEHTOB.

Monenu MOeKyJ MPOCTHIX U CIOXKHBIX BellecTB (mapocTtep:kHeBble 1 CTioapTa— bpurieba).

Kosmekius mpoCcThIX U CIIOKHBIX BemecTB. HekoTopeie BemecTBa KomdecTBoM | Mok, Moienb

MOJIIPHOTO 00beMa ra3oB.

Amnotponus ¢pocdopa, kucaopoa, oJIoBa.

Ilpogpunvusie u npogheccuonanvno 3navumple I1eMeHmMbl COOEPHCAHUA. ATTOTPOITHBIE

Moaudukanmu yriaepoaa (anmas, rpadur), kuciopozaa (KHCIopoI, 030H), 0J0Ba (cepoe u Oernoe

0110B0). [ToHATHE 0 XMMHUECKON TEXHOIOTUH, OUOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

2.2. llepuoouueckuii 3axon u I[lepuoouyeckas cucmema xumuyeckux snemenmos /. 1.
Menoeneesa u cmpoenue amoma

epuoauuecknii 3axon /.M. MenneneeBa. Otkpeitrie J[.U. Menneneessim Ilepuoauueckoro
3akoHa. Ilepuommueckuii 3akoH B (opmymupoBke .M. MenaeneeBa. Ilepmomnueckas Ttabnuia
XUMHUYECKHUX DJIEMEHTOB — TIpaduyeckoe OToOpa’keHue Mnepuoandeckoro 3akoHa. CTpykTypa
MIePUONYECKON TaOIHIIBI: TIEPUO/IBI (MaIble U OOJIBIIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.H. Menoeneeea. Atom — cnoxxnasa yactuina. SAapo
(MIpOTOHBI W HEWUTPOHBI) W BJEKTpoHHas oOonouka. M3oTtombel. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK
aTOMOB DJIEMEHTOB MaJlblX NepuosoB. OCOOEHHOCTH CTPOEHHS BJIEKTPOHHBIX OO0OJOYEK aTOMOB
3JIEMEHTOB OOJBIIUX TEPHOJOB (TIEPEXOAHBIX AyeMeHTOB). [loHaTHe 00 opOuTtamsax. s-, p- u d-
opOuTanu. DNeKTpOHHbIE KOH(UTYPALIUN ATOMOB XUMHUYECKUX JIIEMEHTOB.

CoBpemennas ¢opmynupoBka Ilepuoanueckoro 3akona. 3HaueHue [lepuoanueckoro 3akoHa H
[lepuonnueckoir cucrteMbl XuMuueckux ayeMmeHToB JI.MI. MeHnneneeBa misd pa3BUTHS HayKH U
MMOHUMaHUSI XUMUYECKON KapTUHBI MUPA.

Hemoncmpayuu

Paznunsie ¢popmel [lepuoamueckoii cucreMsl xuMudeckux >nemenToB [I.M1. Menneneena.
JuHamudeckue TabnuIsl 1)1 MoJenupoBanus [lepnonndeckoil cucteMsl. DIeKTpu3aus Tel U UX
B3aUMOJICHCTBHE.

Jlabopamopmbwtii onvim

MonenupoBanue noctpoeHus lleproanueckoit TabINILIbI XUMUYECKUX JIIEMEHTOB.
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Ilpoghunvusvie u npogheccuonanvho 3nauumsle r1emMeHmpl cooeprcanus. PaanoakTUBHOCTb.
Wcnonp30BaHue paJiItOAKTUBHBIX U30TOMOB B TEXHHMYECKHX IIEIIAX. PEHTTEHOBCKOE U3ITyYCHHE U €T0
HUCIIOJIB30BAHUEC B TCXHUKEC U MCIUITUHEC. MOI{CJII/IpOBaHI/IC KaK MCETOJ MPOTHO3UPOBAHUA CUTyallul Ha
TIPOM3BOJICTBE.

2.3 Cmpoenue sewecmea

HNonnass xumuyeckasi cBsi3b. KaThoHbl, UX oOpa3oBaHHE W3 aTOMOB B pe3yjbTaTe Mpolecca
OKHCIIeHUsl. AHHOHBI, UX 00pa3oBaHME U3 aTOMOB B pe3yJibTaTe Ipoliecca BoccTaHOBiIeHUs. MoHHas
CBS3b KaK CBsI3b MEXKJY KaTHOHAMHW M aHMOHAMU 34 CYET DJIEKTPOCTATHYECKOTO MPUTSKEHUSI.
Knaccudukanus HOHOB: TO cCOCTaBy, 3HAKy 3apsia, HATUYMUIO THUApaTHON oOosouku. HoHHbIE
Kpuctauinueckue pemerki. CBONCTBA BEIIECTB C MOHHBIM THUIIOM KPUCTAJUTMYECKOMN PEIIeTKH.

KoBajienTHasi xumMuYeckasi cBsi3b. MexaHM3M 00pa30BaHUs KOBAJCHTHOH cBs3W (OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIIATEILHOCTh. KOBajleHTHBIC TOJIApHAs M HEMOJSIpHAs CBSI3HU.
KpatHocTh KOBaneHTHOM CBsI3U. MoOJEKylIsipHbIE M aTOMHbIE KpUCTauiMueckue pemeTku. CBocTBa
BEII[ECTB C MOJICKYJISPHBIMU U aTOMHBIMU KPUCTAJUTMYECKUMU PEIICTKAMHU.

Meraimmueckas c¢Bsi3b. MeTanmmyeckas KpUCTAIIIMYECKasl pEeIeTKAa U MeTAITINYeCcKass XUMUYecKas
CBsA3b. PU3NYECKUE CBOMCTBA METAIJIOB.

ArperaTHble COCTOSIHUSI BelleCTB M BOAOPOIHAsl CBSI3b. [Bepaoe, KUIKOE MU Ta3000pazHOe

cocTosiHUS BelecTB. [lepexos BemecTBa U3 OAHOIO arperaTHOro COCTosiHUSA B Jipyroe. Bonopoanas

CBSI3b.
Yucrele BemecTBa u cMmecu. [lonsitue o cmecu BemiectB. ['omorenHsie u rereporennsie cMecu. Coctas
cMeceil: 00beMHas U MaccoBast JOJIM KOMIIOHEHTOB CMECH, MaccoBas JI0J1sl pUMecei.

JucnepcHblie cucrembl. [lonstue o aucnepcHoil cucteme. JlucnepcHas (asa U AMCIIEPCHOHHAsS

cpena. Knmaccuduxanus nucnepcHsix cucteM. [IoHATHE 0 KOIIIOUIHBIX CHCTEMAaX.

Jemoncmpayuu

Mopenp KpUCTaUIMYECKOW pEeIeTKH XJI0pUAa HaTPHUs.

OO0pa3iibl MUHEPAJIOB C MOHHOM KPUCTAJUTMYECKOM PeIIeTKON: KalbIUTa, ranuta. Mojenu

KPUCTAJUTMUECKHUX PELIETOK «CYXOoro JpAa» (Wi ioaa), anmasa, rpadura (WM KBapua).

[Tpubops! HA KUIKUX KPUCTAIIIAX.

OO0pa3siibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: SMYIIbCHH, CYCIICH3UH, a3p030JIeH, Teei 1 30JIeH.

Koarynsmust. Cunepesuc. D dext Tunmans.

Jlabopamopnsie onvimot
[IpuroTtoBnenue cycneH3uu kapboHaTa kanplius B Boje. [lomydenne aMmyabCHl MOTOPHOTO MacJa.
O3HakoMIIEHHE CO CBOMCTBAMHM JUCTIEPCHBIX cucteM. Ilpogunbvhvie u npogheccuonanvno 3nauumole
Inemenmul cooeprucanus. llonsp-
HOCTh CBSI3M W MOJSApHOCTh Moiiekynbl. Konaencamus. Texydects. Bosronka. Kpucrammu-3amms.
Cyb6nmumarmuss u  gecyonuMmanus. AHOMaiduu (U3NYECKHUX CBOWCTB BOAbI. JKHIKHE KpPUCTAJIIBL.
MuHepansl U TOpHbIE MOPOJABI KaK HNPUPOIHBIE CMECH. DMYJIbCUM U CYCIIEH3UHU. 30JI1 (B TOM YHUCIIE
a’po3zonn) u renu. Koarynsuus. Cunepesuc.

2.4 Booa. Pacmeopwi. Dnexmporumuyueckas ouccoyuayus

Bona. PacTBopsl. PacTtBopenune. Bona kak pactBopurens. PactBopuMocTh BelecTB. HachimeHHbIE,
HEHACBIIICHHBIC, TMEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPHUMOCTH Ta30B, MKXUIKOCTEH H
TBEP/bIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBast 105151 paCTBOPEHHOT'O BELIECTBA.

DJIEKTPOJUTHYECKAA JUCCONUALNS. DIIEKTPOJINTBI U HEAIEKTPOUTHI. DIIEKTPOIUTUIECKAs
aucconuanys. MexaHu3Mbl 2JIEKTPOIUTHYECKON TUCCOLMALUN )1 BEUIECTB C Pa3IMYHbIMU TUIIAMU
XUMHUUYECKOH CBSI3U. [ MapaTHpoBaHHbIE U HETHIPATUPOBAaHHBIE HOHBI. CTENEHDb IEKTPOIUTUIECKON
nucconanu. CUIIbHbIE U cl1a0ble 3JeKTPOIUThl. OCHOBHBIE MTOJIOKEHHS TEOPHH
ANEKTPOIUTUIECKOMN Arcconnanuy. KucioTel, OCHOBAHUS U COJIM KaK JIEKTPOJIUTHI.
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Hemoncmpayuu

PacTBOpUMOCTH BEIIECTB B BOJIC.

Cobupanue ra30B METOJIOM BBITECHEHHSI BOJIbl. PacTBOpeHue B BOJIe CEPHOI KUCIOTHI U COJIe

aMMOHUs1. OOpa3Ibl KPUCTAIIIIOTUIPATOB.

H3roroBieHue TUICOBOM MOBSI3KU.

HcnpiTanue pacTBOPOB AIICKTPOIUTOB M HEAJICKTPOIUTOB HA MPEIMET JUCCOIHAIIMH. 3aBUCHIMOCTh

CTETEeHH AJIEKTPOIUTUYECKON TUCCOLMAIIUU YKCYCHOM KUCIIOTHI OT pa30aBlieHUsl pacTBOpA.

JIBMKEeHHME OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TToJie. [I[puroToBiieHre )KeCTKON BOJIBI U

yCTpaHEHUE €€ KECTKOCTU. FIOHUTHI.

OO0pa3ibl MUHEPATBHBIX BOJ] PA3THYHOTO HA3HAYCHHMS.

Ilpakmuueckoe 3anamue

[TpuroroBneHue pacTBOpa 3aJaHHON KOHIICHTPAIIHH.

Ilpogpunvusie u npogheccuonanvno 3nauumole In1emenmul cooeprcanus. Pac-
TBOpEHHE Kak  (u3UKO-XUMHUYECKHi  mporecc. TemnoBele  3PQPEKTHI MPU  PACTBOPEHUHU.
Kpucrannoruapatsl. Perenne 3a1a4 Ha MacCcoOBYIO JIOJIIO pacTBOPEHHOTO BelmiecTBa. [IpruMenenne Boabl
B TEXHUYECKUX IEJsIX. JKECTKOCTh BOABI M CIIOCOOBI €¢ ycTpaHeHHs. MUHEpaTbHbIC BOJIHI.

2.5 Knaccugpuxayus neopeanuueckux coeOUHeHutl U ux ceouUcmasd

Kuciaorel m ux cBoiictBa. KHCIOTBI Kak 3IIEKTPONUTHI, WX KIACCUPHUKAIMS TIO Pa3IUnYHBIM
Ipu3HaKaM. XHUMHYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUM DJIEKTPOIMTHYECKOM IUCCOLMALIUU.
Oco0eHHOCTH B3aMMOJICUCTBHS KOHIICHTPUPOBAHHOM CEPHOM W a30THOW KHUCIOT C METaJIaMu.
OcHOBHBIE CTIOCOOBI TOTY4YEHUS KUCIIOTHI.

OcHoBanuss U uX cBoiicTBa. OCHOBAaHUS KaK DJIEKTPOJIUTHI, WX KIACCU(PHUKAIMA 1O Pa3IUIHBIM
npu3HakaM. XMMHYECKHE CBOWCTBA OCHOBAaHUII B CBETE TEOPUU DJIEKTPOJIUTHUYECKON IUCCOLMALIUU.
PaznoxeHne HepaCTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CIIOCOOBI TIOTY4YEHHUSI OCHOBAHUI.

Coun n ux cpoiicrBa. Conu Kak 31aeKTpoiauTbl. Colln cpeHUe, KUCIbIE U OCHOBHBIE. XMMUYECKHE
CBOICTBa COJIEH B CBETE TEOPHUH IJIEKTPOIUTUYECKON Jucconnanuu. CrnocoObl IOIyYeHHs COIeH.

I'maponus coneil.

Oxcuapl m ux cBoiictBa. ConeoOpasyromue u  HecosneoOpasyronme Ookcuasl. OCHOBHBIC,
aMm(pOTepHbIC W KHCIOTHBIE OKCHUIBL. 3aBUCHMOCTh XapakTepa OKCHAA OT CTCTICHH OKHUCIICHUS
o0pa3syroiero ero Metauia. XMMUYECKHE CBOMCTBA OKCHAOB. [lomydeHne okcuoB.

Hemoncmpayuu

B3anMozencTere a30THOM M KOHLIEHTPUPOBAHHON CEPHOM KUCIIOT ¢ MeTaiuiaMu. ['opeHne

docdopa u pacTBOpeHHE MPOTyKTa TOPEHUS B BOJIE.

[Tomrydenue u cBolicTBa ampoTepHOro ruipokcuaa. HeoOpatumerit ruapon3 kapOuaa KabIus.
OOpaTUMBII THAPOTU3 COJICEH Pa3IMYHOTO THIIA.

Jlabopamopnsie onvimot

HcnbiTanue pacTBOPOB KUCIOT MHAMKATOpaMu. B3anMoaeincTBre METauioB ¢ KUCIOTaMU.
B3aumojeiicTBue KUCIOT C OKCHIaMU METauIoB. B3anMopaeicTBre KUCIOT C OCHOBAaHUSIMHU.
B3auMopeiicTBUE KHCIIOT C COJISIMU.

HcnprTanue pacTBOpoOB LIesI04el MHANKAaTOpaMy. B3auMozeicTeue menoyent ¢ consamu. Pasnoxenue
HEpacTBOPUMBIX OCHOBaHMH. B3anMozeiicTBue coneil ¢ metaimiamu. B3aumonencTerie conei Apyr ¢
IpyroM. ['uaposins cosieil pa3anyHoOro TUIIA.

Ilpogpunvusvie u npogheccuonanvho 3nauuMble IJ1eMEHMbL COOEPIHCAHUA.

[TpaBuiia pa3daBneHus: cepHOil KUCIOTHL. Mcnonp3oBaHNe CEpHOM KHCIOTHI B MPOMBIILIEHHOCTH.
EZ[KI/IG IeJI049U, UX UCIIOJIBb30BAHUC B IPOMBIIIJIICHHOCTH. TI'amenas n HerameHast HU3BECTH, UX
MpUMEHEHUE B CTPOUTENLCTBE. [ UIiC 1 anedacTp, TUIICOBAHMUE.

ITonstue o pH pactBopa. KucnoTtHas, menounasi, HeUTpajibHas cpeaa pacTBOPOB.
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3 Xumuueckue peaxkyuu

Knaccndpukauusa xumMudecKux peakumii. Peakiiuu coequHeHns, pa3ioxKeHus, 3aMelleHus, OOMeHa.
Karanutnueckue peakiuu. OOpaTuMbie 1 HEOOpaTUMbIEe peakiiu. [ OMOreHHbIE U reTepOreHHbIe
peaxiuu. DK30TepMUUYECKUE U SHI0TepMUIeckre peakiuu. TernnoBoi aphekT XUMHUIECKUX
peakuuil. TepMoxumMudeckne ypaBHEHUsI.

OKHMCIUTE/IBHO-BOCCTAHOBUTEIbHBIe  peakuuu.  CreneHp — okucieHus.  Okucinurens U

BOCCTaHOBJIEHHE. BoccTaHOBHUTENb W OKUCIEHHE. METOJ AJIEKTPOHHOIro OanaHca Uil COCTaBJICHUS

YPAaBHEHUH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINM.

Cropoctb xumuyeckux peakunuii. [loHATHE O CKOPOCTHM XMMHYECKHX peakluid. 3aBUCUMOCTH
CKOPOCTH XHMHUYECKHX PpEaKUUd OT pa3NuYHbIX (HaKTOPOB: MPUPOJBI PEArUPYIOLINX BEIIECTB, HUX
KOHIIGHTpAIlMU, TEMIIEPATYPhl, TOBEPXHOCTU COMTPUKOCHOBEHUS U UCIIOJIH30BAHUS KaTAIM3aTOPOB.

O0patumMocTh XUMHYECKHX peaknuid. OOpatuMple W HEoOpaTUMBbIC pEaKIUA. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEILEHUS.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX PEAKIHA, UAYIIUX ¢ 00pa30BaHUEM OCaJKa, Ta3a UM BOJbI. 3aBHCUMOCTh

CKOPOCTH pEaKIMM OT MPUPOJbI pearupyrolnx BemecTB. BzaumoaeiicTBue pacTBOpoB cepHOM

KHUCJIOTHI ¢ PaCTBOpPaMH THOCYJIb(aTa HATPUS Pa3INIHON KOHIICHTPAIIUN B TeMIIepaTypbl. Mozaens

KHIISIIETO CIIOS.

3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM peakluu OT TMPUCYTCTBUS KarTajauzaropa Ha MpuUMepe
pa3ioKEeHUs NEPOKCUAA BOJIOPO/A C TOMOLIBIO TMOKCH/Ia MApTaHIla U KaTalassbl.

Mopens sanexkTponusepa.

Mopenb 31eKTpOIU3HON BaHHBI JUIsl IOJTYyYEHUs alfoMUHUSA. MoJiens

KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnwie onvimot

Peakuust 3amenieHuss Meau ene30M B pacTBOPE METHOro Kyrnopoca. Peakiuu, nayumue ¢

o0pa3oBaHHEM OCaJiKa, ra3a WK BObIL.

3aBUCUMOCTbH CKOPOCTU B3aMMOJICHCTBHS COJISTHOM KUCIIOTHI C METAJIJIaMU OT UX TTPUPO/IBI.
3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJISTHOM KUCIOTOM OT €€ KOHIIEHTPAIIUU.
3aBUCUMOCTB CKOPOCTH B3auMoaercTBus okcua meau (I11) ¢ cepHOl KMUCITOTON OT TEMIIEPaTyPHI.

Ilpoghunsusie u npogheccuonanbHo 3HauuMble I1EMEHMbL COOCPHCAHUSL.
[TonsiTue 00 31eKTposn3e. DNEKTPOIU3 PACIUIABOB. DJIEKTPOJINU3 PACTBOPOB. DIEKTPOIUTHIECKOE
nojy4yeHue amoMuHus. [IpakTnyeckoe mpuMeHeHue IeKTpoin3a. ['aapBaHOIUIaCTHKA.
["anpBaHocTerUs. PadmHMpOBaHNE IIBETHBIX METAJLIOB.
Kartanmu3. ['oMoreHHple M TeTeporeHHble Katanu3atopbl. IIpomoTtopsl. Karanutudeckue sibl.
WNHrubuTtopsl.
[Tpou3Bo/ICTBO aMMHaKa: ChIphe, anmnapaTypa, Hay4YHbIC TPUHITUITBI

4  Memannvl u Hememaiavl

Metaniabl. OcoOEHHOCTH CTPOSHMsST aTOMOB M KpHcTalioB. (PuU3nUecKkue CBOWCTBA METAJIOB.
Knaccupukamuss MetasioB 10  pa3iuMyHBIM — TIpU3HAKaM. XHMHYECKHE CBOWCTBA METaJIOB.
ONEKTPOXUMHUYECKUN PsiJi HAIPSDKEHUH MeTaiioB. MeTamiorepmus.

O6mue crnocobsl mnomyueHuss MertamwioB. Ilonarne o weramryprun. Ilupomeramtyprus,
TUIPOMETAJLTYPrusl U dJeKTpoMeTaTyprus. CIuiaBbl YEPHBIE U LIBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpoeHHUsi aToMOB. HeMmeramnsl — TpOCThIE BEIIECTBA. 3aBHUCUMOCTD
CBOMCTB TaJIOTEHOB OT WX TIOJIOXKEHUST B mepuoAudeckoil cucreme. OKHUCTUTENbHBIE U
BOCCTAHOBUTEIIbHbIE ~CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT HMX TMOJOXEHHS B PALYy
3JEKTPOOTPHULIATEIBHOCTH.
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Hemoncmpayuu
Konnekmus meTtanios.
B3anMopeiicTBe MeTaIOB ¢ HEMETa/ulaMHu (OKejie3a, IIMHKA W aJlOMHHHS C CEpOH, aTIOMHHHS C

HOJIOM, CYPBMBI C XJIOPOM, TOPEHHE KeIe3a B XJI0pe).

['openue MeTanios.
ATIOMUHOTEPMUSL.
Komnekuus HemeramnoB. ['opeHune HemeramnoB (cepwl, (ocdopa, yris). BriTecHeHue MeHee

AKTHUBHBIX TAJIOTCHOB U3 PACTBOPOB UX coJeli 0ojiee aKTUBHBIMU TaJIOTCHAMU.

Mogenb HpOMBIH.IJ'ICHHOﬁ YCTAHOBKH IJIA IIPOU3BOJACTBA CGpHOfI KHUCIOThI. Mojdens Iedu JJIA

obOxwura wu3BecTHsAka. Koleknnyu TpoAyKIMHA CHJIMKATHONH TpOMBINUICHHOCTH (cTekna, dapdopa,
(asiHCa, IeMEHTa Pa3INYHBIX MapOK U JIp.).

Jlabopamopnwie onvimot

3aKajika ¥ OTIYCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTYpaMH Ceporo u Oesoro 4yryHa.
PacnioznaBanme pyn xenesa.

Ilpakmuueckue 3anamusn

HonyquI/Ie, CO6I/IpaHI/Ie H PpaCIiIO3HABAHHEC I'a30B. Pemenue
SKCIICPUMCHTAJIbHBIX 3aa4.

IIpogpunvusvie u npogheccuonanvho 3HauuMble IJ1eMEHMbL COOEPHCAHUA.

Koppo3ust MeTanioB: XuMudeckas ¥ 3J1eKTpOXUMUYecKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
YCIIOBUH OKpyskarotei cpesl. Kimaccudukarms Koppo3uu METaUIOB TI0 Pa3IMYHBIM IMPU3HAKAM.
CniocoOsl 3alUThl METAIIIOB OT KOPPO3HH.

[Ipon3BOACTBO YyryHa U CTAJIH.

[Tonyuenue HEMETAIOB (PPaKIIMOHHOW MEPETOHKOM >KUIKOTO BO3yXa U 3JIEKTPOIU30M PACTBOPOB

WJIN pacCIljiaBOB 3JICKTPOJIHUTOB.

CuimkaTHas IMPOMBIIIJIICHHOCTD. HpOI/ISBOI[CTBO cepHoﬁ KHCJIOTHI.

[TpumepHBbIe TeMbl pedepaToB (JIOKIAI0B), UHANBUAYATbHBIX
MIPOEKTOB

* buorexHosorus u reHHas uHxeHepusa — texnosnorun XXI Beka.

* HaHoTexHONOrusi Kak NPUOPUTETHOE HAIPABJICHUE pA3BUTHA HAyKU W TPOU3BOJACTBA B
Poccuiickoit deneparum.

» CoBpeMeHHBIE METO/Ibl 00e33apakUBAHUS BOIBI.

* Am1oTpomnusi MeTajljIoB.

* JKu3Hb U 1€ATETBHOCTh BEJIUKUX XUMHUKOB

* JKuznub u aestensHoctsh .M. Menaeneena.

* «llepuognueckomy 3aKoHY Oy/ylliee HE TPO3UT Pa3pyIICHUEM. .. »

* Cunre3 114-ro snemenTa — TpuyMd pOCCHICKUX (PU3UKOB-SISPIIMKOB.

* H3ortonsl Bogopoaa.

* lcnonb3oBaHue palMOAKTUBHBIX U30TOMOB B TEXHUUECKUX IIEIIAX.

* PEHTreHOBCKOE U3IyYE€HHUE U €r0 MCIOJIb30BAHNE B TEXHUKE U MEAUIIMHE.

* [lma3zma — 4eTBepTOE COCTOSHUE BEIIECTBA.

* AwmopdHbie BeniecTBa B MPUPOE, TEXHUKE, OBITY.

* OxpaHa OKpyXarolei cpepl 0T XUMUUECKOTo 3arpsi3HeHus. KoaudyecTBeHHbIE XapaKTepUCTUKHU
3arpsiI3HEHUS OKPY’KaOIIEH Cpebl.

* [Ipumenenue TBepAOro u razoodpazHoro okcuaa yriepoaa (IV).

* 3ammTa 030HOBOI'0 3KpaHa OT XUMUYECKOTO 3arpsi3HEHHUSL.

* I'pyOomucnepcHbie CHCTEMbI, WX KiIaccU(UKAMUS W UCIOJIb30BaHUE B MPOPECCHOHATBHON
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NEeSATEIbHOCTH.
* KocMmernyeckue renm.
* IIpumeHeHue cycrnieH3uil U YMYJIbCUI B CTPOUTENBCTBE.
* MuHepalibl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JIUTOC(EPHI.
* PacTBOpBI BOKpYT Hac. THIIBI pacTBOPOB.
* Boga kak peareHT U cpefa Ak XMMAYECKOro Mpoliecca.
* XKwuzsb u nesrensHocts C. Appennyca.
* Bkiag 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTUE TEOPUH DJIEKTPOJIUTUUECKON JUCCOLMAIIIH.
* VYcrpaHeHHe KECTKOCTU BOJbI Ha MPOMBIIIIEHHBIX NPEANIPUATHAX.
* CepHas KHCIOTa — «XJ1€0 XMMHYECKOM MPOMBIIIIEHHOCTIY.
* Hcnonp3oBaHne MHUHEPATIBHBIX KUCIOT HA MPEANPHUATHAX PA3THYHOTO TPOQUIIS.
* OKkcHJIBI ¥ CONU KaK CTPOUTEIbHBIE MaTEPUAJIbI.
* Hcropus rumnca.
* [loBapeHHas COJIb KAK XUMUYECKOE ChIPBE.
* MHoronukuil kapOoHAT KaJubLUs: B IPUPOJIE, B IPOMBIIIIEHHOCTH, B OBITY.
* Peaxiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.
* BupryaibHOE MOACIUPOBAHNE XUMUYECKUX IIPOLIECCOB.
*  DJEKTpOJIN3 pacTBOPOB JIEKTPOIUTOB.
* DJIEKTpOJIN3 PacIIaBOB JIEKTPOJIUTOB.
[IpakTHueckoe mpUMEHEHHUE NEKTPOIN3a: paQUHUPOBaHHE, TAIbBAHOIUIACTUKA, TalIbBAHOCTETHUSI.
HcTopus noayyeHus ¥ IPOU3BOJICTBA AITFOMUHMSL.
DJEKTPONIUTUYECKOE MOTyYeHHE U papUHUPOBAHUE METH.
Kuznb u aestenbHOCTh 1. J9BH.
Ponp MeTamsioB B UCTOpUMM YE€NOBEYECKOW IMBUIM3aUMM. VcTopus oTedecTBEHHON dYepHOMH
MeTaimyprud. COBpeMEHHOE METAJUTY PrU4eCcKOe IPOU3BOJICTBO.
Hcropust 0TeuecTBEHHOM IBETHOM METAJLTYpruu. Poib METauioB M CIIJIABOB B HAYYHO-TEXHUYECKOM
mporpecce.
Koppo3ust MeTanioB U cnocoObl 3alIUTHI OT KOPPO3HUH.
WuepTHble unu 01aropoHble Tasbl.
Poxparoniue conm — rajioreHsl.
Hctopus mBeacKko COUYKH.
Hcroprst BOBHUKHOBEHUS U Pa3BUTHS OPTaHUYECKOW XUMUMU.
Kuznub u gestenbHocts A.M. ByTieposa.
Buranusm u ero kpax.
Posib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTHH MUPOBON OPraHMYECKON XUMUHU.
CoBpeMeHHbIE IPE/ICTABIICHUS O TEOPUN XUMUYECKOTO CTPOCHHUS.
OKOJIOTUYECKHE ACTIEKThI UCTIOIb30BaHMSI YIJIEBOJAOPOJHOTO CHIPBS.
DKOHOMHYECKHE aCMEKThl MEXIYHAPOJHOTO COTPYIHUYECTBA MO UCIOJIb30BAHUIO YIJIEBOIOPOIHOTO
CBIpBA.
HcTopust OTKpITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MecTOpoxkaeHui B Poccuiickoit @enepariuu.
XuMUS yTIeBOJOPOJHOTO CHIPbs U MOs Oy mymiasi mpodeccusi.
VYTI1eBOIOpOHOE TOIUIMBO, €r0 BUbI U HA3HAUYEHHUE.
CuHTeTHYeCKHE KaydyKH: UCTOPHUS, MHOTOOOpa3Hue U NePCIEKTUBBI.
Pe3nHoTexHnYeCKOe MPOU3BOACTBO U €0 POJib B HAYUYHO-TEXHUYECKOM MPOrpecce.
CBapouHO€ MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJOPOJIOB B HEM.
HedTs u ee TpaHciopTHPOBKA KaKk OCHOBA B3aMMOBBITOAHOTO MEXIYHAPOAHOTO COTPYTHUYECTBA.

Paznea BUOJIOT'USA

Bsenenue
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OObeKT n3yueHust Onosiornn — xuBasi npupoza. [Ipu3Haky KUBBIX OPraHU3MOB U UX MHOTOOOpasue.
VYpoBHeBas opraHu3anus >KUBOM MPUPOBI U 3BONIFOLIUSA. MeTo/ bl TO3HAHUS )KUBOW npupoabl. O0mue
3aKOHOMEpPHOCTH Ouonioruu. Ponb 6uosnornu B popMHUpOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA U MPAKTHYECKON JESITENbHOCTH JTI0/1el. 3HaueHne OMOJIOTUH MPH OCBOECHUU Npodeccuii
U CIIEIUAIILHOCTEH cpetHero npohecCHOHATBFHOTO 00pa30BaHMUs.

JdemoHcTpamum:

Buonorudeckne cucTeMbl pa3HOTO YPOBHS: KIIETKa, OPTaHU3M, TOMYJISIH, YIKOcCUcTeMa, buocdepa.
I{apcTBa XUBOM IPUPOIBIL.

1.YYEHUE O KJIETKE

XuMudeckasi opranuzanus kietku. Kinetka — snemeHTapHas )kuBasi cucTeMa M OCHOBHAsI CTPYKTYPHO-
(yHKIIMOHATBHAS SIMHUIA BCEX KUBBIX OPraHU3MOB. XUMUYECKasi OPTaHU3AIHS KIICTKH.
Opranuydeckrie 1 HEOPraHMYECKUE BEIIECTBA KJIIETKU U )KUBBIX OPraHU3MOB. benku, yrieBoabl, TUIUIbI,
HYKJIEMHOBBIE KUCJIOTHI U UX POJIb B KJIETKE.

Crpoenue u pyHkuuu kietku. [Ipokapuoruyeckue u sykapuoTHUecKue KiieTku. Bupycor kak
HeKksIeTouHasi popma )KHU3HM U UX 3HaueHue. boprOa ¢ Bupycubimu 3ab6oneBanusmu (CITN/ u np.)
Huromnazma u kierouHass mMemOpaHa. OpraHouabl KIETKH.

OOMeH BeIeCcTB M MPEBpaIleHue YHEPTUU B KiieTKe. [inacTuieckuii u sHepreTHIecKuii 0OMEH.
Crpoenue u ¢pynkuuu xpomocom. JJIHK — HOCHTENb HacmeacTBeHHON nH(MOpMAaIUH.

Permukarus IHK. I'en. ['eneTtndeckuii ko, buocunTes Oenka.

Kuznennsiit nuki kiaeTku. Kietku u ux paznoo6pasue B MHOTOKJIETOYHOM OpraHU3Me.

Kinerounas Teopusi CTpoeHHsI OPraHU3MOB.

JdemoHcTpaumnu:

Crpoenue u crpykrypa 6enka. Crtpoenne monekyn JJHK u PHK. Permmukarus JTHK.

CxeMbl HHEpreTUYecKoro oOMeHa u OuocuHTe3a Oenka.

CrtpoeHue KIETOK MPOKAPUOT U FYKAPUOT, CTPOSHUE M MHOTOOOPA3Ue KIETOK PACTEHUN U JKUBOTHBIX.
Crtpoenue Bupyca.

IIpakTHuyeckue 3aHATHSA:

[Tpaktrueckas padota Nel « CtpykTrypa OEJIKOBOM MOJICKYJIBD.

JlaboparopHast pabota Ne 1«l3ydeHne CTpoeHHsI KIETKH IO MUKPOCKOTIOM.

2.0PTAHU3M. PASBMHOXEHUWE U UTHNBUAY AJIbBHOE PA3BUTUE OPI"TAHU3MOB
PazMHoxeHune oprann3MoB. Opranusm — euHoe Lenoe. MHorooOpasue oprann3MoB. PasMHoxeHHe
— Ba)KHEHIIee CBOMCTBO XKUBBIX OpraHu3MoB. IlosioBoe u OGecronoe pa3sMHOKEHHE.

Murto3. Melio3. OOpa3oBaHue MOJIOBBIX KJIETOK M OIUIOAOTBOpeHue. MHAMBUyaabHOE pa3BUTHE
opranusma. DMOpPHOHATIBHBIN 3Tan oHTOreHe3a. OCHOBHBIE CTA/IMM SMOPHUOHAIBHOTO PAa3BUTHS.
CxozcTBO 3apobILICH TPeICTaBUTENEN Pa3HBIX IPYII TO3BOHOYHBIX KaK CBUAETEIBCTBO UX
3BOJIIOLIMOHHOTO poJicTBA. [IpuunHbl HapylIeHNi B pa3BUTUM  OPTaHU3MOB.

WNupuBuayanbHOE pa3BUTHE YeloBeka. PenpoaykTuBHoe 310poBbe. [locinencTBys BIUSHUS alKOro-Jis,
HUKOTHHA, HAPKOTUUYECKUX BEILECTB, 3arPA3HEHUS CPE/bl HA PA3BUTHE YEJIOBEKA.

JdemoHcTpaumnu:

MHoroo0pasue opraHu3MoB.

OOMeH BellecTB U IPeBpalleHUe YHEPTuu B KiieTke. POTOCHHTES.

dororpadun cxeMm cTpoeHHs XpoMocoM. Cxema CTpOeHUsI TeHa.

Jenenune knetku. MuTos.

Becnonoe pazmMuosxenne oprann3MoB. OOpazoBaHHEe MOJIOBBIX KIETOK.

Meiios.

OnnonorBopeHue y pacteHuid. THauBUyallbHOE pa3BUTHE OpraHU3Ma.

Tunel 10CTSMOPHOHAIBHOTO PA3BUTHS KUBOTHBIX.

IIpakTH4yeckoe 3aHATHE:
[TpakTudeckas padora Ne2 «CX0ACTBO 3apOIBIIIEH TO3BOHOYHBIXY.
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3.0CHOBBI TEHETHUKHU U CEJIEKLIN

OCHOBBI yueHHS O HACJIEICTBEHHOCTH U U3MEHUYHUBOCTH. [ eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTU U U3MEHYUBOCTH OPraHnu3MOB. I'. MeH1e11b — OCHOBOIIOJIO)KHUK T'€HETHKH.
I'enernyeckass TEPMHUHOJOTHS W CHMBOJIHUKA.

3aKoHbI T€HETUKH, ycTaHoBIIeHHBIE . MenaeneM. MoHorubpuaHoe u AMrnOpuAHOE CKpPEIIMBAaHNE
XpoMocoMHas TeOpHsl HAClIeJICTBEHHOCTH. | eHeTHka mosia.

3HaueHue TeHeTHKHU JJIs CeNEeKIMM U MeauIMHbI. HacnencTBeHHble 00JI€3HN YelloBeKa, X IPUUUHBI U
PO UITaAKTHKA.

3aKOHOMEPHOCTH U3MeHUYMBOCTH. HacnencTBeHHas, iy reHOTUIMYecKast, U3MEHUYUBOCTb.
MonudukanonHas, Ui HeHacleACTBeHHAs, N3MEHYMBOCTD. [ eHeTuka yenoBeka. [ 'eneTrka u
MeauIrHa. MaTepuanbHble OCHOBBI HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU. [ €eHeTUKa W 3BOJIOIMOHHAS
Teopusi. ['eHeTHka momymnsuii.

OCHOBBI CEJIEKIIMH PAaCTEHUH, )KUBOTHBIX M1 MUKPOOPraHU3MOB. ['eHeTHKa — TeopeThnyeckasi OCHOBa
cenekiuu. OJoMalTHIBaHUE )KUBOTHBIX U BBIPALTMBAHUE KYJIbTYPHBIX PACTEHUIN — HayaJbHBIE ITaIlbI
cesniekumu. Yuenue H. V. BaBuiioBa o 1ieHTpax MHOroo0pasusi U IpOUCX0KJIEHUSI KYJbTYpPHBIX
pactenuii. OCHOBHBIE METOMBI CEJEKIUU: THOpUIU3aAIUs U UCKYCCTBEHHBIN 0TOOP. OCHOBHBIE
JOCTIDKEHHSI COBPEMEHHOM CEJIeKIIMU KYJIbTYPHBIX PACTEHHM, JOMAIIHUX >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

BuotexHonorus, ee JOCTIKEHHS U IEPCIIEKTHBEI Pa3BUTHSL.

JdemoHcTpanum:

Momnorubpuanoe u quruOpugHoe ckpemuBanue. [lepexkpect xpomocom.

CuerieHHOe HacnezoBanue. MyTtaiuu.

LenTpsl MHOT00Opa3Hst ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUN M TOMAITHUX KUBOTHBIX.
I'uGpunuzanus. UckyccTBeHHBINH 0TOOP.

HacnenctBenHble 00J€3HU YEIOBEKA.

Brnusinue ankoroin3ma, HApKOMaHUH, KypeHHs Ha HACJIE€ICTBEHHOCTb.

IIpakTnyeckue 3aHATHA:

[Ipaktuueckas padora Ne3 « CocTaBieHHE CXeM CKpEIUBAHUI.

JlaboparopHast pabota Ne2 «IlocTpoeHue BapHallMOHHOTO Psijia U KPUBOW».

[IpakTuueckast pabora Ne4 «BrIsiBIeHHEe MyTareHOB B OKpYKaroIIen cpeie.

4. TIPOUCXOXIAEHUE U PASBUTUE X)XNU3HU HA 3EMJIE. DBOJIIOLIMOHHOE YYEHUE
[IpoucxoxaeHne n HavyaJabHbIE ATAIbl Pa3BUTHS )KU3HU Ha 3eMie. [ MmoTe3bl NpOUCX0KACHUS KU3HH.
N3y4yeHne OCHOBHBIX 3aKOHOMEPHOCTEW BOSHUKHOBEHHS, PA3BUTHS U CYIIECTBOBAHUS KU3HU HA 3eMIIE.
YcroxxHEeHHe KUBBIX OPraHU3MOB B IPOIIECCE IBOIOIMH. MHOrooOpasue >KMBOro MHUpa Ha 3emiie H
COBpEMEHHasl €ro OpraHu3alus.

HcTopus pa3BuTHS SBOMIOIMOHHBIX uzel. 3nauenue padot K. JIunnes, XK. b. Jlamapka B pazsutnu
IBOJIIOLIMOHHBIX UJeH B Ouosoruu. DpomonuonHoe yuenue Y. [lapsuna. EcrectBennsiit ot6op. Ponb
HBOJIIOIMOHHOTO YYeHHS B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHHBI MUpA.
MuxkposBonronus 1 MakposBostonusa. Konuennus Buja, ero kpurepud. [lomynsinyst — cTpykrypHas
€MHULIA BUJA U 3BONIIOIMHU. JIBIDKyIIHME CUITbl 3BOOLMU. CUHTETUYECKask TEOPUS IBOJIOLIUY.
Muxpossomonusa. CoBpeMeHHbIe peacTaBieHus o Bugooodpasosanuu (C. C. Yersepukos, U. U.
[IImansraysen). MakposBomonus. Jloka3aTeabcTBa IBOJIOLUN.

IIpnunHel BeIMupanus BU10B. OCHOBHBIE HAIIPABJICHUS HBOJIIOLIMOHHOIO ITporpecca. buosornyeckuit
nporpecc u OMOJIOTUYECKUl perpecc.

JdemoHcTpanum:

Kputepuu Buga. CTpykTypa NOIMyJISLun.

AnantuBHbIe 0OCOOEHHOCTH OPTaHU3MOB, UX OTHOCHUTENBHBIN XapakTep. DBOJIIOLHUOHHOE APEBO
PacTUTENBHOTO MUPA.

OBOIIOIMOHHOE IPEBO KUBOTHOTO MUPA.

[IpencraBurenu peIKuX U UCYE3AIOIINUX BUJIOB PACTECHUM U JKUBOTHBIX.

HpaKTI/IquKI/Ie 3aHATHUA:
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[Ipaktudeckas padora Ne5 « Onrcanue BUAOB 10 KPUTEPUSIMY.
JIa6opatophas padota Ne 3 «IIprcrnocobIeHHOCTh OPraHU3MOB K cpesie OOUTaHUS.
[Ipaktudeckas padbora Ne6 «OCHOBHBIE Ty TH BOJIIOLUH: apoMOop(h03, UAH0AAANI TAIINSA, ICTCHEPALIUD).

5.ITPOUCXOXJIEHUE YEJIOBEKA

AHTponorenes. Opontonus npumMaToB. COBpeMEHHBIE THIIOTE3BI O POMCXOKICHUH YEI0BEKa.
Jloka3zaTenbcTBa POJCTBA YEIOBEKA C MIEKOMUTAIOIMMU >KUBOTHBIMU. DTaIlbl SBOJIIOLIMY YEJIOBEKA.
Yenoseueckue pacbl. POOCTBO M eAMHCTBO NPOUCXO0KIEHUS YeI0BeUecKuX pac. Kpuruka pacusma.
JdemoHcTpaumu:

YepTsl CXOACTBA U Pa3IM4us YEIOBEKA U JKUBOTHBIX. YEepThI CXOACTBA YEJIOBEKA U IPUMATOB.
[IpoucxoxaeHue yenoseka. YemoBeyeckue pachl.

IIpakTH4yeckoe 3aHsATHE:

[IpakTtudeckas pabora Ne7 « AHaNU3 M OIICHKA PA3JIMYHBIX TUIIOTE3 O MPOUCXOKICHUN YETIOBEKaY.

6.0CHOBBI 5KOJIOI'MHA
DKOJIOTHsl — HayKa 0 B3aUMOOTHOIIEHHUSIX OPraHU3MOB MEKy COO0M U OKpYsKarollei cpeaou.

Dkosorudeckue (pakTopbl, UX 3HAYCHHE B )KU3HU OPraHU3MOB. DKOJIIOTHUYECKUE cucTeMbl. BumoBas u
MIPOCTPAHCTBEHHAS CTPYKTypa 3KocucTeM. [IumieBsie cBsi3U, KpyT BOPOT BEIIECTB U MPEBpAILICHUE
SHEPTUH B dKocHucTeMaxX. MeXBHIOBbIE B3aUMOOTHOIICHHSI B 9KOCUCTEME: KOHKYPEHITUS, CUMOHNO3,
XUIIHUYECTBO, Mapa3uTusM. MIckyccTBEHHBIE COOOIIECTBA - arPOIKOCUCTEMBI U YPOOIKOCUCTEMBI.
buocdepa — rinobanpHas skocucreMa. Yuenue B. WM. Bepraackoro o 6uocepe. Poisb KuBBIX
opranu3MoB B Ouocdepe. buomacca. KpyroBopot BaxHEHIINX OMOTEHHBIX 2JIEMEHTOB (Ha TIpUMEpe
yriepoJia, a3oTa u ap.) B ouocdepe.

buocdepa u genorek. M3menenus B 6uocdepe. [lociencTBus neaTeIbHOCTH YeJI0BEKa B OKPYIKaIOIIEH
cpene. Bo3aelicTBre mpon3BOACTBEHHON ACSITEIFHOCTH HA OKPYKAIOIIYIO Cpey B 00JIaCTH CBOEH
Oynyuieit npodeccun.

DKOJIOTHSI KaK TEOPETHYECKasi OCHOBA PAallMOHAIBHOTO PUPOAOIIONB30BaHUS U OXPAHbI IPUPOIBI.
Hoocdepa. [TpaBuna moBeaeHus 0IeH B OKpY KaroIIeh MPUPOTHOM cpene. bepekHoe OTHOIICHHE K
OHMOJIOTHYeCKUM 00beKTaM (PacTeHUsIM U )KUBOTHBIM U UX COOOIIECTBaM) M UX OXpaHa.
JdemoHcTpaumu:

Dkojoruueckre (pakTopbl U UX BIUSHUE HA OPraHU3MBL.

Me:KBUIOBBIC OTHOIICHUS: KOHKYPEHITUS, CAMON03, XUIITHUYECTBO, MAapa3uTH3M. SpyCHOCTh pacTh-
TEJIBHOTO COOOIIECTRA.

[TuieBslie 1ienu u ceTH B OMOLIEHO3€. DKOJIOTHYECKHUE TUPaMUJIbIL.

CxeMa 3KOCHCTEMBI.

KpyroBopoT BemiecTB U MpeBpaiieHue 3HepTun B IKocucTeMe. bruocdepa.

KpyroBopot yrinepoza (azota u ap.) B 6uocdepe. Cxema arpo3KOCUCTEMBI.

Oco00 oxpaHsieMble IPUPOIHbIE TeppuTopun Poccun.

IlpakTHyeckue 3aHATHS:

[MpakTuaeckast pabora Ne§ «CpaBHUTEIbHAS XapaKTEPUCTHKA OMOTEOIICHO3a U arpOIICHO3ay.
[TpakTrueckas padota Ne9 « CocTaBiaeHHE TUIIEBBIX ETCH.

7.BUOHUKA

buonuka kak 0HO U3 HampaBlieHU# Ouonoruu U KubepHeTuku. PaccMoTpenne OMOHHUKOM
0COOCHHOCTEH MOP(POPHU3NOTOTHIESCKON OpTaHU3AIMH KUBBIX OPTaHU3MOB M UX HCIIOJIB30BAHHUS JIJIS
CO3J]aHUs COBEPIICHHBIX TEXHUUECKUX CUCTEM U YCTPOMCTB 10 aHAJIOTUU C )KMBBIMH CUCTEMaMH.
JdemoHcTpaumu:

Monenu ckllaquaToil CTpyKTYpbl, HCIOIB3yeMON B CTPOUTENLCTBE. TpyOUaThie CTPYKTYPHI B AKUBOM
MPUPOJIC U TEXHUKE.

A3poIMHaAMHYECKUE U THIPOIMHAMUYECKUE YCTPOICTBA B dKUBOM IPUPOAE U TEXHUKE.

Temsbl pedepaToB, TOKIAI0B, HHANBUAYAIBHBIX IIPOEKTOB.
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1)Ycnexu coBpeMeHHOM reHeTUKN B METUIIMHE U 31paBOOXPAHEHUH.

2)CoBpeMeHHBIE TPEICTABICHUS O 3apOXKICHUN KU3HU. PaccMOTpeHHe U OlleHKa pa3IMYHbIX THIIOTE3
MIPOUCXOKICHUS

3)CoBpeMeHHBI ATal pa3BUTHUS denoBedecTBa. YenoBedyeckue packl. OnacHOCTh pacu3ma.

4)BnusiHue OKpy Karollel cpeibl U ee 3arpsi3HeHNs Ha pa3BUTHE OPraHU3MOB.

5)BnusHue KypeHus, ynoTpeOIeHus alkoroJisi 1 HAPKOTUKOB POJTUTENSIMHI Ha SMOPHUOHATIBHOE pa3BUTHE
pebeHka.

6)BuoBoe 1 sKoJI0rHYECKOe pazHooOpa3ue OMOIEH03a KaK OCHOBA €T0 YCTOMYMBOCTH.

7)PaziauuHble 3KOJI0rMYeCKHe MUPaMU/Ibl U COOTHOILIEHHS OPraHU3MOB Ha KaX/10H UX CTyNEHH.

8)Poib paBUTENHCTBEHHBIX U OOIIECTBEHHBIX AKOJIOTHUECKUX OPTaHU3aINi B COBPEMEHHBIX Pa3BHTHIX
CTpaHax.

9)OnacHocTh T00ANIBHBIX HapylIeHUH B Onochepe. O30HOBBIC «IBIPBD), KUCIOTHBIE JOXKIU, CMOTH U
UX MPEJOTBpALCHHUE.

Pasznea DKOJIOT U
BBenenue.

OOBEKT U3yUyeHHs SKOJIOTUU — B3aUMOJIEUCTBHUE )KUBBIX cucTeM. ICTOpHs pa3BUTHS SKOJIOTHH.
MCTOI[BI, HCIIOJIB3YCMbIC B SKOJIOTUYCCKHUX UCCIICAOBAHUAX. Ponsb 3kxooruu B (I)OpMI/IpOBaHI/II/I
COBPEMEHHOU KapTUHBI MUPA U B TPAKTUYECKOMN JEATEIIbHOCTH JIIOJIeH. 3HAYEHUE SKOJIOTUH B
OCBOEHUU MPOGECCHI U CIIEIUATBHOCTEH CpeTHero MpodeccuoHaTEHOTO 00pa30BaHUS.

I. DkoJsiorusi KaK HAy4YHasi TUCHUILIMHA.

O6mas sxonorusi. Cpena oburanus u ¢paxTopsl cpeapl. O01ue 3aKOHOMEPHOCTH JICHCTBUS
(haxTopoB cpenbl Ha opranusM. [lomymsmus. Dxkocucrema. buocdepa.

CommanabHas 3xojorus. [Ipenmer nzydenus conuanbHoi 3xonorun. Cpeza, okpysKaromas
yeloBeka, ee crneunuka u cocrosiuue. [lonsTHe «3arpsisHEHNE Cpeabl».

IpukaagHas 3K0J0rus. JKOJIOTHUECKUE TPOOJIEMBI: perHOHaNIbHBIE U ri100anbHble. [Tpu-unHbl
BO3HHUKHOBEHUS TNI00ATBHBIX KOJOTHYECKUX MPOOIIEM.

JdemoncTpanuu.

DKojoruueckre (pakTopbl U UX BIUSHUE HA OPraHU3MBL.

MeXBHUIOBbIE OTHOILIEHHS: KOHKYPEHIIHSL, CAMOMO3, XMITHUYECTBO, TAPAZUTU3M.

IIpakTnyeckoe 3ansaTue Nel

«Ornucanue aHTPOIIOTEHHBIX U3MEHEHNUH B €CTECTBEHHBIX MPUPOIHBIX JIAHAIIAPTaX MECTHOCTH,
OKPY’KaIOIIEeH 00yUYaromerocs.

I1. Cpena oOuTanus 4ea0BeKa U IKOJOTHYeCKasi 0€30M1aCHOCTb.

Cpena oouranns 4esoBeka. Okpyrkaroniasi YejaoBeKa cpejia U €€ KOMIOHEHThI. EcTrecTBeHHas
Y UCKYCCTBEHHAs Cpelibl 00MTaHus yenoBeka. ConuanbHas cpesa.

I'opoackas cpena. ['oponckas kBapTupa v TpeOOBaHUS K €€ SKOJIOTHYECKON O€301MacHOCTH.
[Iym 1 BUOpanus B TOPOJICKUX YCIOBHSIX. BiusiHIE 1TymMa U BUOpAllMU Ha 3JI0POBbE TOPOJICKOTO
YelioBeKa.

DKOJIOTHYeCKHEe BOMPOCHI CTPOUTEIHCTBA B TOPOJIE. DKOJOTHUECKUE TPeOOBaHUS K
OpraHM3allK CTPOUTENBCTBA B ropojie. MarepHalbl, UCIOJIb3YEMbIE B CTPOUTENILCTBE KHIIIBIX JJOMOB U
HEXWIBIX TToMeteHni. x sxomorudeckast 6e3omacHocTh. KOHTpOIb 32 Ka4eCTBOM CTPOUTENBCTBA.

Ceanckasn cpeaa. OcoOCHHOCTH Cpeibl OOMTaHMS YEJIOBEKA B YCIOBUAX CEIHCKONH MECTHOCTH.
Cenbckoe X035CTBO M €ro 3KOJIOrHYeCKHe MPOOIEMBI.

JdemoHcTpanus.

CxeMa arposKoCUCTEMBI.
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IpakTuyeckoe 3anaTue Ne
«Onucanue KUINILIA YeIOBEKa KaK UCKYCCTBEHHON SKOCUCTEMBDY.

II1. Konnenuusi ycToiiunBOro pa3BuTHsi.

Bo3HukHOBeHHEe KOHIENIIUHN YCTOHYMBOTO Pa3BUTHA. [ 100abHbIE SKON02UYECKUE
npobdemovl u cnocobwl ux peuterusi. BOSHUKHOBEHHE YKOJIOTHYECKUX MMOHSATHI «YCTOWYHUBOCTHY U
«YCTOMYHMBOE Pa3BUTHUEY.

«YCcTOMYHMBOCTH U pa3BuTHe». CrocoObI PEIIeHHs SKOJIOTHUECKUX MPOOJIeM B paMKax
KOHLIETIINH «Y CTOMYMBOCTb U Pa3BUTUEY». DKOJIOTUUECKUN CIE U MHIEKC YEJIOBEYECKOIO Pa3BUTHSI.

JdemoHcTpaumu.

Hcnonbs3oBaHue pecypcoB U pa3BUTHE YEIOBEUYECKOr0 MOTEHIIMANIA.

Nanexc «GKUBOU IJIAHETHI.

OKOJIOTUYECKHUH CIIEI.

IIpakTHyeckoe 3ansaTHe Ne3

«PenieHne 3K0JI0rM4ecKuX 3a7a4 Ha yCTOMUMBOCTh U PA3BUTHEN.

IV. Oxpana npupoabl.

IIpupoaooxpanHasi AeATebHOCTD. Mcmopus oxpanvl npupoost 6 Poccuu. Tumnsl opranu-
3alui, CHOCOOCTBYIOLIMX OXpaHe npupoasl. Ocobo oxpaHsieMble IPUPOIHbIE TEPPUTOPUHU U UX
3aKOHOJATEIbHBIN CTATyC. DKOJIOTHYECKHUE KPU3UCHI U SKOJIOTMUYECKUEe CUTYalluu. DKOJIOTHYECKUe
npobaemsl Poccun.

IIpupoaubie pecypebl 1 ux oxpana. [IpuponHo-TeppuropraibHble aCIEKThl SKOJIOTHUECKUX
nipobnem. [Tpupoansie pecypcebl 1 ciocoObl X oxpaHbl. OXpaHa JIeCHBIX pecypcoB B Poccun.
Bo3moxHOCTH yIipaBieHHs SKOJIOTMYECKUMU CUCTeMaMHt (Ha pUMepe JIECHBIX OMOTEO1IeHO30B U
BOJHBIX OMOIIEHO30B).

JdemoncTpanum.

SpycHOCTh PaCTUTENBHOTO COOOIIECTBA.

[TumeBsie 1enu 1 ceTu B OMOIIEHO3E.

KpyroBopoT BeliecTB 1 npeBpalieHue 3HEPTUU B SIKOCUCTEME.

Oco00 oxpaHsieMble IPUPOAHBIE TeppuTopuu Poccun.

I[pakTuyeckoe 3ansaTue Ned

«CpaBHHUTETBHOE OMMCAHUE ECTECTBEHHBIX MPUPOJIHBIX CUCTEM M arpO3IKOCHCTEMBIY.

[IpumMepHbIE TEMBI JOKIAI0B.

1)Bo300HOBIIsSIEMbIC M HEBO30OHOBIISIEMBIE PECYPCHI: CIIOCOOBI PEIICHHUS TPOOIEMBI
HCYEepPIacMOCTH.

3) Uctopus u pa3BUTHE KOHUENIMHY YCTOWYMBOTO Pa3BUTHS.

4) Okpy>karomas cpefia ¥ €e KOMIIOHEHTHI: pa3IUYHbIe B3MJIA/IbI HAa OJIHY MPOOIeMy.

5) OCHOBHBIE 3KOJOTUYECKHE TPUOPUTETH COBPEMEHHOTI'O MUpA.

6) Oco00 HeOmaronpusiTHbIC B AKOJIOTMYECKOM OTHOIIIEHUH Tepputopun Poccun: BO3MOXKHBIE
CTIIOCOOBI petIeHus: IpoOIeM.

7) Oco0o oxpaHsieMble IPUPOJAHBIE TEPPUTOPUHU U X 3HAYCHHE B OXPaHE MPUPOJIBL.

8) Ionmynsauus kak 3KoJornyecKas eIMHULA.

9) [TpuunHBI BO3HUKHOBEHHUS YKOJIOTHYECKUX MPOOIIEM B TOpoOJIe.

10) [IpoGnemMbI BOJHBIX PECYpCOB U CIIOCOOBI UX penieHus: B Poccum.

11) IIpoGaembl OYBEHHOM 3p0O3UH U CIIOCOOBI ee perieHus B Poccum.

12) IIpobaembl yCTOHYMBOCTH JIECHBIX IKOCHCTEM B Poccun.

13) Cucrema KOHTPOJIS 3a IKOJIOTHYECKOM 0e30MmacHOCThIO B Poccum.

14) CoBpemMenHbIe TpeOOBaHUS K IKOJIOTHYECKOM 0€30MacCHOCTH MPOAYKTOB MUTAHHUS.

15) CtpykTypa 3KOJIOTHYECKON CUCTEMBI.

16) TBepabie OBITOBBIE OTXOABI M CIIOCOOBI pelIeHHs MPOOIEMBI MX YTHIIN3AIUH.
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17) DHepreTrueckue pecypcsl U mpodiaemMa Ux uCUeprnaeMoCTH.

Temarnueckuii miian @Pu3nKa M ecTecTBO3HAHUE

HanmenoBanue Coaep:xanue y4eOHOro MaTepuasa, 1a00paTtopHbie pad0ThI U PAKTHYECKHE
pa3/eioB H TeM 3aHATHSA, CAMOCTOSATEIbHAsI padoTa 00y4alImuxcs

1 2

BBenenue ConeprkaHue yueOHOro MaTepuaa:

q)I/ISI/IKa-HayKa O IpUpoOAC. du3znueckue BCJIMYHHBI, CIUHUIBI UX U3MCPCHUA.

JlabGopatopnas padora Nel "Onpenenenue mioTHOCTH TBEPAOTO Tea"

Pa3zgen 1. MexaHnuka.

Tema 1.1.

Co

AepaHue yueOHOro MaTtepuana;

Kunemaruka. 1 | Mexannueckoe IBUKEHUE, TTapaMETPHI.
PaBHOMepHOE ABMkKEHUE. PaBHONIEpEMEHHOE MPSAMOIMHENHOE IBIXKEHHE
2. | JJabopaTtopHo-npakTHUYeckas padora Ne2 «OmnpeeneHne yCKOpeHus npu
PAaBHOYCKOPEH. JIBUKEHUN»
Tema 1.2. Inunamuxa. CopepxaHne y9eOHOT0 MaTepuaa;
1 | 3akonbl HproTOHA.
2. | Buabl cwil. 3aKOH BCEMHUPHOTO TSATOTEHHS.
Tema 1.3. 3akoHbl ConeprkaHue y4eOHOro MaTepuara:

COXpaHeHHs

1

Hmmynbe, 3aKOH COXpaHEHUSI UMITYJIbCa.
OHeprusi, 3aKOH COXPaHECHHUsI SHEPTUH.

Pazpnen 2. MosekyaspHast

¢u3uka u TepMOTUHAMMKA.

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-

Co

JepyKaHke Y4eOHOro MaTepyara:

1

Ocuosuble nojoxenuss MKT. ["'a3oBbie 3aKOHEL.

KHHEeTHYecKOoil Teopun 2. | N3omporieccsl.
(MKT). 3. | JIaGopartopuasi pa6ora Ne3 "IIpoBepka 3akona boitns-Mapuorra"
Tema 2.2. OcHOBBI Coneprkanue y4eOHOro MaTepuara;
TePMOAUHAMMKH. 1. | 3aKoHBI TEPMOJAMHAMUKH.
Tema 2.3. CBoiicTBa Conepxanre yaeOHOTO MaTepHana;
MapoB, )KUJAKOCTeN 1
TBepAbIX Tel. 1. | JlabopoTropHo-npakTHyeckasi padora Ne4 «Onpezenenue napaMeTpoB Bia
BO3/yXa B aYJUTOPHIY.
2. | Mozens cTpoeHUs )KUAKOCTH U TBEPAOTO Teja.
3. | JIabopaTopHas padora NeS "OmnpeneneHue korhpumreHTa moBepxXHOCTHOTO
HATSDKEHHSI BOABI)
4. | JlabopaTopHasi padora Ne6 "Onpenenenue kodhpuimeHTa pacuupeHus TBE

Mpy HarpeBaHuu"

Paznen 3. DuekTpoauHamMuka.

Tema 3.1.
DJleKTpUYecKoe moJie.

Conepkanue yueOHOTO MaTepHaa:

1.

Onextpuyeckuid 3apsia.3akoH Kynona

2.

DJIEKTPUUECKOE T10JIE, €r0 XaPAKTEPUCTUKH.

Tema 3.2. 3aKoHBI
IMOCTOAHHOI'O TOKA

CojeprkaHue y4eOHOro MaTepuaia

1.

TToCTOSIHHEIN TOK.

34



3akonbsl OMa 17151 ydyacTKa ¥ 3aMKHYTOH IeTH.

2. | IlocnenoBarenbHOE U NapAIJIEIbHOE COEAMHEHUE IPOBOJHUKOB.
IlpakTuyeckasi pa6ora "Pacuer Roks."
p p
3. | TennoBoe aeiicTBue Toka.. 3akoH [[xoyns-Jlenna. PaboTa 1 MOIIIHOCTh TOKA.
4. | JlabopaTopHasi padora Ne7 "llenu nocTosiHHOTrO TOKA"
5. | JIabopaTtopHasi pa6ota Ne8 "OnpenesneHre yaeapHOro COMPOTHUBIICHUS TTPOB
6. | JlabopaTopHasi padora Ne9 "lccienoBanue 3aBUCUMOCTH MOITHOCTH, TTOTPE
JIAMIOW OT HaIIPsDKEHUS Ha ee 3aKuMax"
7. | JIadbopatopHas pa6ora Nel0 «Onpenenenune 3/[C 1 BHyTp CONPOTUBIICHUS

HCTOYHHUKA TOKa»

Tema 3.3. MaruurtHoe
1moJie.

ConeprkaHue y4eOHOro MaTepuaia

1.

MarHuTHO€ MoJjie, €ro XapakKTEPUCTUKHU.

2.

Cuna Ammnepa. DNeKTpOn3MepUTEIbHBIC TPUOOPHI

Tema 3.4. Coneprkanue y4eOHOro MaTepuara;
JIEKTPOMATHUTHAS 1. | Oneitel @apanes. DIeKTpOMarHuTHasT MHIYKIWS, YaCTHBIM U OOIIUNA CTyda.
HHAYKIHS.

Pazgea 4. Kosieoanus u BOJIHBI

Tema 4.1.
MexaHnueckue
KOJIC0AHUSA U BOJHBI

Coneprxanne ydeOHOr0o MaTepuana:

MexaHnueckue KoJieOaH!s U BOJIHEI.

2.

JlaGopaTopHas paGora Nell"OnpeneneHue yCKopeHHUst CBOOOHOTO MaeHuUs
IIOMOIIIbI0 MATEMATUYECKOI'0 MasiTHHUKA"

Tema 4.2.
DJIeKTPOMATHUTHbIE
KOJIC0AHHUSA U BOJIHBI.

ConeprkaHue yd4eOHOro Marepuaia

1.

[TepeMeHHBI# TOK, €T0 TapaMeTphl, rpaduk.
JlaGopaTopHo-npakTuuyeckasi padora Nel2 «MccnenoBanue 3/M konebanuit
MTOMOIIBIO ocTIIIorpada

SHCKTpOMaI‘ HUTHOC II0JIC, DJICKTPOMAIrHUTHBIC BOJIHBIL.

Pa3zgea 5. OnTuka

Tema 5.1. BoainoBasi
ONTHKA

Coneprxanue yueOHOro MaTepuasa

1. | 3akoHbl oTpaxxeHus u npesnomieHus. [loiHoe oTpaxeHue.

2. | JladbopaTopHo-npakTHueckasi padora Nel3 «Onpenenenre nokasaress
MIPEJIOMJICHUS CTEKJIIA

3. | UnTtepdepennus, nudpakiius u AUCTIEPCHsI CBETA.

7. | JlabopaTopHas padora Nel4 "Omnpezenenue 1IUHbI CBETOBOM BOJIHBI C IOMO
JUGPaKIMOHHOM pereTk”

8. | JlabopaTopHasi padora Nel5 "HaGroneHue cieKTpoB"

Pa3znen 6 Di1eMeHTHI KBAHTOBOW (PM3UKH.

Tema 6.1 KBantoBasi
OIITHKA

ConepkaHue yueOHOTro MaTepuasia

1.

| Ksanrosas runore3a Ilmanka. KBanToBsas IIpupoaa CBCTa

Tema 6.2. ®uszuka

Coneprxkanue ydeOHOro MaTepuana

aToma. 1. | Crpoenne aToma: maHeTapHas MOJE/Ib U IOCTYIAThl bopa.
Tema 6.3. ®usuka Coneprxkanne ydeOHOTo MaTepuana
aTOMHOI0 s1/Apa. 1. Crpoenue aToMHOTO siipa. SnepHbie cuibl. JleekT Macchl aTOMHBIX sIIIED.

o0si3aTesIbHasi Ay IUTOPHAS Y4eOHAas1 HArPy3K
KOHCYJIbTALHH K IK3aMeHY
JK3aMeH
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| Bcero:

HaunmeHnoBanue
pa3nesioB U TeM

Coaep:xkanue yueOHOro MaTrepmnaJa, 1adopaTtopHble pad0oThbI U NPaKTHYECKHUE 3
caMocTosiTe/IbHAsA padoTa 00y4yarommuXxcs

opraHu3anus KJICTKH.

1 2
PA3AEJ 2 BUOJIOT'USA
BBEJICHUE | [IpenmMert u 3a1auu 6GMONOTHH. Y POBHU OpraHu3aiyu Ku3Hu. CBONCTBA JKUBBIX OpraH
Pazpnea L.
Yuyenue o KiIeTke.
Tema 1.1 ConeprkaHre y4eOHOro MaTepuara;
Xumuueckas 1. | Heopranuueckue u opraHnueckue BEIIecTBa, X POJib B KIETKE.

[Tpaktrueckas padota Nel « CTpykTypa OEIKOBOM MOJIEKYJIBD.

Tema 1.2.
Crpoenue u pyHKIIH
KJICTKH.

Copepxanue yueOHOro MarepHuaa:

1. | CrpoeHme KIETKH MPOKAPHOT, dyKapuoT. Bupycel. CTpoeHne u pyHKIUHN opra
KJIETKH dyKapHoT. JlabopaTtopHas padorta Ne 1
«M3ydenune cTpoeHHst KIIETKH 1101 MUKPOCKOTIOM).

Tema 1.3.

OOMeH BEIECTB U
MIPEeBpAICHHE SHEPTUU
B KJIETKE.

Coneprxkanue yueOHOro MaTepuarna;

1. OTanel SHEPreTUICCKOro obmena. @orocunTe3. buogornueckuii cHHTE3 OEIIKO

Pazpea II.

PasmHoxeHHnE H HHAUBUAYAJIBbHOC PA3BUTHEC OPraHU3MOB.

Pa3BUTHUC OPIraHU3MOB.

Tema 2.1. Coneprkanre ydeOHOro MaTepuara;

Pazmuoxenne 1. | Hdenenue kietku. AMuTo3. Muto3. Meiio3. CriocoObl pa3MHOKEHUS.
OpraHU3MOB.

Tema 2.2. CojepkaHue y4eOHOro MaTepuara:

NuauBuayansHOE 1. Onrorene3. DMOpHOHAIIBHOE, MOCTIMOpPHUOHAIBHOE pa3BUTHE. BpemHoe

pasIn4HbIX (HAKTOPOB HA PA3BUTHE 3apOIbIIIA.

[TpakTrueckas padorta Ne2 «Cx0/1CcTBO 3apoAbIIeH TO3BOHOYHBIXY.

Paznean II1.

OCHOBBI Fr€eHEeTHKH U CeJICKIINH.

Tema 3.1.
OCHOBHBIE TTIOHATUA U
3aKOHBI TCHCTHUKU.

Coneprkanne ydeOHOro MaTepuana

1. | HpenMeT " 3aJa4 rCHCTHUKU. OCHOBHBIC HOHATHA, MCTOObI M 3aKOHBI I'CHCT

[Tpaktrueckas pabota Ne3 « CocTaBieHHE CXeM CKPEIIUBAHUS).

OCHOBBI CEJIEKIINUA
pacTeHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Tema 3.2. Cojiepkanne yueOHOTo MaTepuaia

3aKOHOMEPHOCTH 1. | MoHorubpunHoe u IuUrHOpuAHOE CKpeliuBaHue. B3aumoneiicTBue aniene

HACJIEICTBEHHOCTU U T.Moprana. Pemenue 3agad.

U3MCHYMBOCTH. 2. | Bunsl usmeHunBocty. MyTanoHHast U MOIU(PUKAIIMOHHAS U3MEHYUBOCTb.
Bapuaronnslii psa u kpusas. Hopma peakuuu. 3akon H.M. Basunosa. JIabop
pabota Ne2
«IlocTpoeHne BapUaLMOHHOIO PsJIa U KPUBO».

Tema 3.3. CojepkaHue y4eOHOro MaTepuaia

1. | [Ipeamer u 3anaum cenekuu. LIeHTpbI IPONCX0KIEHNS KYJIbTYPHBIX PACTCHUN
BasuiioBy. OCHOBHBIE METOBI CEJIEKIIMM PACTEHUH, YKMBOTHBIX U MUKPOOPIaH

[TpakTrueckas pabota Ned4 «BpIsiBIeHHE MyTareHOB B OKPYKAIOIIEH Cpeiey.

Paznen IV.

IIpoucxo:xaenne U pa3BUTHE ;KU3HU HA 3eMJie. JBOJIIOIMOHHOE YYEHHE.
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Tema 4.1. Coneprxanne yueOHOro MaTepuana
[Ipoucxoxnenue u
P a 1. | AHanu3 ¥ OlIeHKA pa3IMYHBIX TUIIOTE3 MPOUCXOKIAEHUS KU3HHU. KpaTkas ucro
HavaJlb-HbIE STaIBI
pa3BUTHUSA XKU3HU Ha 3eMIIE.
pa3BUTUSL  KM3HH  Ha
3emue.
Tema 4.2. Coneprxanue yueOHOro Matepuaia
Hctopus BUTHS
cTop pas . 1. 3HakoMcTBO ¢ 3BooIMoHHbIMU UaesmMu K. JIunnes, XK.b.Jlamapka, Y./lapBuna
3BOJIIO-IIUOHHBIX UACH.
€ro KpUTEpHH U CTPYKTYypa.
[IpakTrueckas padorta NeS « Onmcanre BUIOB 110 KPUTSPHUIM).
Tema 4.3. Coneprxanue yueOHOro MaTepuasa
MHuKpO3BOITHOLHS u =
P 1t 1. | bopwba 3a cymectBoBanue. EcrectBennsiii oToop. [IprcnocobieHHOCTs opran
MaKpO-3BOJIFOLUSI. .
pe3yNbTaT ACUCTBUS €CTECTBEHHOTO 0TOOpA.
2. | I'maBHbIe yTH U HampaBieHUs dBOIONMH. [loka3aTenbcTBa sBomonuu. Jlabop
pabota Ne 3 «IIpucnoco0G1eHHOCTh OPTAHU3MOB K CpPEIEH.
[MpakTudeckast padora Ne6 « OCHOBHBIC ITyTH IBOJONUU: apoMOp(d03, UIH0aTaITal]

Pazgen V.

Hponcxomeﬂne Y€J0BCKA.

Tema 5.1.

Coneprxanue yueOHOTO MaTepralia

AHTpOIOreHes.
UYenoBeueckue pachl.

1. | Joka3arenbcTBa MPOUCXOXKIEHHS 4elIOBEKa JIBMXKyIIME CHIIbI aHTPOIIOTEHE3

SBOJIIOIMHK 4eoBeKa. UesoBedyeckue PacChbl, CAMHCTBO UX IIPOUCXOKICHHUS.

[Ipaktnyeckass pabora No7 «AHanM3 W OLEHKA PA3IMYHBIX THIIOTE3 O IPOUCX
YeJIOBEKAY.

Paznen VI.

IKOCHUCTEMA

Tema 6.1.

Conepkanue yueOHOTO MaTepHaia

DKoJIoTHs-HayKa 0

B3aMMO-OTHOIICHUAX

1. | Okonoruueckue ¢akropsl. CTpykrypa Ouoreorenosa. llenu nuraHus. Arp

OxpaHa 9KOCUCTEM.

OpPTaHU3MOB.

[IpaxTuyeckas pabora Ne§ «CpaBHUTENIbHAS XapaKTEPUCTUKA OMOTeOLeHO3a U arpoll

Tema 6.2.

Copepxanue yueOHOro MaTepuasa

buocdepa-riodanbuas
sKocucTeMa. buocdepa
U 4EIIOBEK

1. | buocdepa u cBoiicTBa Omomaccel. Yuenwe Bepranackoro o oOmocdepe. Kp
BemecTB. buochepa m uenoek. Hoocdepa. Oxpana Oumo-chepsl u mep
PaIMOHATIBHOTO MPHPOJIOTIOJIE30BAHMSL.

[TpakTrueckas pabora Ne9 « CocTaBiaeHHE TUIICBBIX IEMEH.

Pazpea VII.

Tema 7.1.

Copepxanue yueOHOTO MaTepuana

buonmka kak onmHo u3
HaIpaBJCHUN pa3BUTHUS
KHUOEPHETUKH.

1. | Ilpumepsl HCIIOJIb30BaHUS B XO35MCTBEHHOU NEeATEIIbHOCTH
MOpGO(PYHKIIMOHAIBHBIX YepPT OpraHU3alMM OPraHU3MOB IIPU CO3JAHUU TeX

CUCTCM B CTPOUTCIILCTBE.

PA3JIEJI 3 OKOJIOI'UA

BBenenue

OOBeKT U3y4eHus: FIKOJIOTMH — B3aUMOJICHCTBUE )KUBBIX cucTeM. MlcTopust pa3BUTH
METOBI 3KOJIOTUU. Poib sKooruu B HopMUpOBaHIH COBPEMEHHOM KAPTHHBI MUPA.
3HayeHue 3K0JIOTUU B OCBOCHUH Mpodeccuil U criennanbHOCTeN CpeHEro

podecCHOHAIBHOTO 00pa30BaHUSL.

Pazpea 1.

IK0JI0THS KaK HayYHasi JUCHHUILJIMHA.

Tema 1.1

ConeprkaHue y4eOHOro MaTepuraa:
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OO01mas YKoJIoTH.

1. | Cpena oburanust u ¢akropsl cpeasl. OOMME 3aKOHOMEPHOCTH ICHCTBHS
cpensl Ha opranusM. [lonynsius. Okocucrema. buocdepa.

Tema 1.2.
CouuranpHas dKOJIOTHS.

Coneprkanue y4eOHOro MaTepuara;

1. | Ilpenmer wu3ydenus couuanbHOM »sKonoruu. Cpena, OKpyKawomas dYeio
cnernuduka u cocrosinue. [ToHsATHE «3arps3HEHNE CPEIBD».

Tema 1.3.
[IpuknagHas K0JIOTHUA.

ConeprkaHrie yueOHOT0 MaTepuaa;

1. | Dxonorudeckue MpoOeMbl: peruoHalbHbIe U Tio0aabHble. [IpuYrHbI BO3HU
TJI00ATBHBIX KOJOTHIECKUX MPOOIIeM.

[IpakTnueckas padota Nel
«Ormrcanue aHTPOTIOTCHHBIX U3MEHEHUN B €CTCCTBEHHBIX MPUPOIHBIX JaHAIadTax
MECTHOCTH, OKpPY>KaIoIIeH 00yUaroerocsy.

Pazpea II.

Cpena oOuTaHNs YeJI0BEKA U IKOJOTHYeCKasi 0€3011aCHOCTD.

Tema 2.1. Coneprkanne y4eOHOro MaTepuara;

Cpena oburanus 1. | Okpyxaromias 4eoBeKa cpejia U €€ KOMIOHEHThl. EcTeCTBEHHAsl U UCKYCCTBE
YyeJloBeKa. cpenbl ooutanus yenoeka. ConanpHas cpeja.

Tema 2.2. ConeprkaHue y4eOHOro MaTepuaa:

I'oponckas cpena.

1. | T'opoackas kBapTupa u TpeOOBaHUS K €€ dKojorudeckoi 6ezonacHoctu. Llym
BHOpAIMs B TOPOJICKUX YCIOBHSIX. BiusiHuE 1ITymMa 1 BUOpAllMK Ha 30POBHE
TOPOJICKOTO YeJIOBEKa.

2. | DKOJIOTHYECKHIE BOTIPOCH CTPOUTENILCTBA B TOPOIe. MaTepHalibl, UCIOJIb3yeM
CTPOUTENBCTBE KHIJIBIX JOMOB M HEKMIIBIX TOMEIIECHUH, HX 9KOJIOTHYECKast
0e3omacHOCTh. KOHTPOJIb 32 KaUeCTBOM CTPOUTEIIBCTBA.

IIpaktuyeckas pabora Ne2 «OmucaHue JKMIMIA YeNOBEKAa Kak HCKYC
9KOCHCTEMBI».

Tema 2.3.
Cenbckas cpena.

ConeprkaHue y4eOHOro MaTepuaia

1. OcobeHHOCTH cpeibl 0OUTAaHMSI YeTTOBEKA B YCIOBHUSIX CENIbCKOM MeCTHOCTH. C
X035HMCTBO U €r0 AKOJOTHYCCKUE MPOOIEMBI.

Paznean II1.

Konnenuust ycroi4nBoro pasBurusi.

Tema 3.1 Coneprkanue y4eOHOro MaTepurara:

Bo3nukHOBeHME 1. | I'moGanpHBIE KOIOTHYECKHE TTPOOIEMBI B CIOCOOBI UX pemieHns. BO3HUKHOB

KOHUEMINH YCTOWYUBOTO AKOJIOTMYECKUX TMOHATHI «yCTONYHUBOCTBY U «YCTOWYMBOE PA3BUTHE).

pa3BUTHS.

Tema 3.2. Coneprxanue yueOHOro MaTepuana:

Y CTONYHUBOCTD U -

pasBuTIHC. 1. | CnocoOsl perieHus SKOJIOTHECKHX npo6JeM B paMKax KOHLENIMU «Y CTOWY

pasBUTHEY». DKOJOTUYECKUH CIIE U NHACKC YEJI0BEUECKOTO Pa3BUTHS.

[TpakTraeckas pabota Ne3« PemieHre 9K0JI0TMUECKHX 33129 HA YCTOMYHUBOCTD M P

Pasznen IV.

Oxpana npupoabl.

Tema 4.1

ConeprxaHue yueOHOro MaTepuana:

[Ipuponooxpannas
NEeSATENbHOCTb. 1. | Ucropus oxpanbl npupoasl B Poccun. Tumsl opranusaiuii, criocoOCTBYOIIUX
npupobl. Ocob0 oxpaHseMble MIPUPOJHbIE TEPPUTOPUH U UX 3aKOHOAATEIbHb
cTaryc.
2. | CemuHap «IKOJOTHYECKUE KPUZUCHI U IKOJIOTUUECKUE CUTYallMU. JKOJIOTUYE
npobaemsl Poccumy.
Tema 4.2. Coneprxkanue y4eOHOro MaTepurara;

IIpupoaHsie pecypcsl 1
UX OXpaHa.

1. | [IpupoaHO-TEeppHUTOPHATBEHBIC ACTIEKTHI SKOJIOTHUECKUX Mpodiem. [TpupoaHbt
pecypcsl U criocoObl ux oxpanbl. OxpaHa JecHbIX pecypcoB B Poccuu. Bo3mo
YIPABJICHUS YKOJIOTHYECKUMU CUCTEMAMH.
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[Ipaktuyeckas padora Ne4 «CpaBHUTEIbHOE OMHUCAHUE €CTECTBEHHBIX MTPUPOTHBIX
arpo’KOCHCTEMBI.

JAun¢ppepeHpoBaHHbIN 3249€T (KOMIIEKCHBIN)

PA3JIEJI 4 XUMMUA

Paznen 1. Oprannyeckasi XuMus

BBenenue Coaep:xanue yueOHOro MaTepuaJa
OCHOBBI TEOPHH CTPOCHHUSI OPraHUYECKUX BEIIECTB
Tema 1.1. Coaep:xaHue yueOHOro MaTepuasia
[IpenenbHble Knacc «Ankanemy. [lonyuenue u ux npumeHenne CTpoeHHe, CBOMCTBA aTKaHOB U U
YTIEBOIOPObI TTPOU3BOTHBIX
Tema 1.2 Coaep:xaHue y4eOHOro MaTepuaJa
Henpenenbubie Kinace «Ankenb» , Kiace «AnkaaueHsn»
YIJICBOAOPOAbI JlabopaTtopHas pa6ota Nel «YTIIeBOIOPOIBI psijia ITHIICHAY
Kiacc « AJTKUHBIY
JlabopaTtopHas pabota Ne2 «ITonumepsl — IIIACTUKH B SJIACTOMEPHD
Tema 1.3 Coaep:xaHue yueOHOro MaTepuaJia
Apomartudeckue Knacc «Apens» benson, Tomyon
YTJIIEBOIOPOAbBI
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia
IIpuponsbie ucTouHUKH | [IpUpoHBIC HICTOYHUKH YTIIEBOJAOPOJIOB: HE(DTh, MIPUPOIHBIA U MOy THBIN T'a3bl
YTJICBOAOPOAOB Jlaboparophas padbota Ne3 «IIpupoiHbIe HCTOUHUKH YTIIEBOJOPOJOB: HEPTH, IPUP
MTONYTHBIN T'a3bl»
Tema 1.5 Coaep:xanue yueOHOro MaTepuaJa
Kucnoponconepxkamue | Knace «CriupTbei»

OpraHNYCCKUC BCIICCTBA

JlaboparopHast pabora Ned «Criupthel. DeHOM

Knacc «Anpaernabn)

KapOoHOBBIE KUCTOTHI

JlaGopaTopHas pabota Ne 5 « AbaeruJibl 1 KapOOHOBBIE KUCIOTHI

Knace «BXXK» Mrbuia.

Tema 1.6 Conep:kaHue y4eOHOI0 MaTepuaja

YrieBojbl Knacc «YrineBoab»
[Tonucaxapuapl. Kpaxmai, nemitos03a, IIMKOreH U UHYJIMH.
JlabopartopHas pabota Ne6 «YrieBoapD»

Tema 1.7 Coaep:xaHue y4eOHOro MaTepuasa

A3zoTcoaepikaiiue Kinacc « AMunb). AMUHOKUCIIOTHI. benku
OpraHUYCCKHE JlabopaTopHas pabota No7 «CBoiCTBa OCJIKOB M MX (DYHKITHI
COCMHEHUS JlaGoparophas pabota Ne 8 «buononumepsl. BonokHay

Pa3zpnen 2. O0masi 1 HeopraHu4eckasi XMMHs

Tema 2.1
OO0mas xumMus

Conep:xkaHue y4e0HOI0 MaTepuaa

[lepronueckuii 3aKOH U cUCTeMa XMMH4YECKUX 31eMeHToB J[.M. Menaeneesa

Turnbl xuMu4ueckoit cBsi3u. Kimaccel HEOpraHM4eCKux COeMHEHMM.

DJIEKTPOJUTHYECKAs] AUccolanus. [ 'uiponus coneu

JlaboparopHast pabota Ne9 «nekTposmtudeckas auccormanus. [ uapomau3 coneit

Tema 2.2 Coaep:xanue yueOHOro MaTepuaJia
Hemeramnsl 00630p HemeTaLI0B. BaxkHeilne coeIMHeHNs] HEMETaJJIOB. 3HAUEHHE B CTPOUTEIIBC
Tema 2.3 Conep:xanue yueOHOro MaTepuasa

MuHepalnsl 1 ux

JlaGoparophas padota Nel0 «MwuHepassl, TOpHBIE TIOPOIBI»
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HCIIOJIb30BaHHUE Jlaboparophas pabota Nel 1 «CunnkarHas MPOMBIIIICHHOCTh. 3HAYEHUE B CTPOUTE
Tema 2.4 Coaep:xaHue y4eOHOro MaTepuaJia
Mertanel 00630p metamioB. Koppo3usi MeTaljIOB, METO/IbI 3AIIUTHI

JlaGopaTtopHas pabora Nel2 «Metayel. OOmue CBOHCTBa»

JlaGopaTopHas pabora Nel3 «Metayibl. CIuiaBb»

H_[enquHe MCIT0OYHO3CMCIIbHBIC MCTAJJIbI. JKEcTkocTh BoAnl. IlonsaTue 00 aTMOC(be

JlabopaTtopHas pabota Nel4 «KauecTBeHHBIN aHAIN3 BEIIECTBY»

KOHCYJIbTallMs K 5K3aMCHY

OK3aMCHY

Bcero mo auc
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7. YAEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE PEAJIN3AIIMU ITIPOTPAMMbBI YYEBHOM
JUCIUITJIMHbI

7.1. TpeﬁoBaHl/lﬂ K MUHHMAJBbHOMY MaT€PUAJIBHO-TEXHUYECCKOMY o0ecrnevYeHuIo

OcBoenue mporpaMmbl y4eOHOM JTucHMIUIMHBI «®Pu3MKa W eCTEeCTBO3HAHME)
IpeanoaraeT Haluyue KaOMHeTa XUMHM ¢ J1abopaTopueil u 1abopaHTCKOM KOMHATOH, B
KOTOPOM HMMEETCSl BO3MOXHOCTb 00€clednuTh CBOOOIHBIA A0CcTyn B MHTEepHET BO Bpems
y4e0HOT0 3aHITHS U B NIEPHOJ] BHEYPOUHOMN AESITETLHOCTH 00YyYarOIIUXCSl.

[Tomemenne  kabuHeTa  JIOJDKHO — YJOBIETBOPATH  TpeOoBanusiM  CaHMTapHO-
AMUAEMHONIOTHYeCKUX TpaBuil U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO
TUIOBBIM O0OpYJIOBaHMEM, YKa3aHHbIM B HACTOALIUMX TpPeOOBAHUAX, B TOM YHUCIE
CHELMAIN3UPOBAHHON yueOHOM MeOenblo M CpeacTBaMU OOYYeHHMS, JOCTATOYHBIMHU JUIS
BBITIOJTHEHHSI TPEOOBAaHUH K YPOBHIO IOJTOTOBKU 00yYatOIIUXCSL.

B xabuneTe MOMKHO OBITH MYJIbTUMEIUHHOE 000PYIOBaHWE, MOCPEICTBOM KOTOPOTO
YYaCTHUKU 00pa30BaTeIbHOIO MPoIecca MOTYT MPOCMATPUBATh BU3YATbHYI0 HHPOPMAIUIO
M0 XUMHH, CO3JaBaTh MPE3CHTALIMH, BUACOMATCPHUAJIBI U T.II.

B coctraB y4eOHO-METOMMUECKOTO U MaTEePHAIBHO-TEXHHYECKOTO OCHAIEHUsI KaOWHeTa
XUMHUH BXOJSIT:

* MHOTO()YHKIIMOHAIBHBIH KOMIUIEKC Ipeno/aBares;

* HaTypajbHble OOBEKTHl, MOJEIH, MNpPUOOPHl U HAOOpPHI AN  IOCTAHOBKH
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO dKCIIEPUMEHTA;

* [eyaTHbIE U DKPAHHO-3BYKOBBIE CPE/ICTBA OOYUEHUS;

* CpeJlCTBa HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PpEaKTUBBHI;

* TEpeYHH OCHOBHOMU U JIOTIOJIHUTEIHHON Y4eOHOM! JIUTepaTyphl;

* BCIIOMOTaTelbHOE 000pYA0BaHNE U MHCTPYKIINH;

* OuOMMOTEUHBIN QOHT.

* 00opynoBaHHE U PEAKTUBBI COTJIACHO YCTAHOBJICHHOMY CTaHJAPTHOMY IEPEUHIO IS
KaOMHETa XUMUH.

B 6ubnuoreunslit GoHA BXOAAT yUeOHUKH U yueOHO-MeTonndeckue KoMiuiekTsl (Y MK),
PCKOMEHJIOBAaHHBIC WJIM JIONMYIICHHBIC JUIS WCIOJIB30BAaHUS B  MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTaHU3AIUAX, PEATH3YIONUX 00pa30BaTENbHYIO MPOTPaMMy CPETHETO
obmero obpaszoBanusi B mpenenax ocBoeHus [IIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHusl.

bubnuoreunsii  ¢GoHA MOXKET OBITH JIOMOJHEH XUMHUYECKOW  DHIIMKIIONEIUCH,
CIPaBOYHHUKAMU, KHUTAMU JJI1 YTCHUS 110 XUMUHU.

B niporiecce ocBOocHHSI mporpamMMbl yAeOHOW JTUCITMIUIMHBI CTYACHTBHI JIOJDKHBI WMETh
BO3MOXXHOCTH JIOCTYIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepuaiaM, UMEIOIIUMCS B CBOOOTHOM
noctyrne B cetd VMHTepHET (3JIEKTPOHHBIM KHHTaM, MpPaKTHKyMaM, TecTaM, MaTepHajam
EI'D u ap.).

Jlnst BBITOTHEHUST J1TaOOPATOPHBIX PabOT CTyIEHTaM HEOOXOAMMO WMETh MPOCTON H

[[BETHBIC KapaHAalllu, THHEHKY, TACTHK, IEPUYATKH, KAIbKYJISITOP, XalaT.
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7.2. UadopmanuonHoe odecneyenne 00ydeHust

DOU3UKA

OcHoBHas1 JUTEpaTYpa
MsaxumeB I'. 1. ®uszuka. 10 xiace : yueOnuk / . S. Mskumes, b. b. Byxosnes, H. H.
Corckuit. - 4-e u3n. — Mocksa : Ilpocemenue, 2018. — 416 c.: w1, — (Cpennee
npogeccuonanbHoe 00pazoBanue). — 50 7K3.
Msxkumes I'. SI. @usuka. 11 xiace : yueOnuk / I'. SI. Mskumes, b. b. Byxosues, B. M.
Yapyrusa. - 5- e ma. — Mocksa : Ilpocemenue, 2018. — 436 c.: un. — (Cpennee
npodeccuonanbHoe 0ObpazoBanue). — 50 7K3.
JlorBunenko O. B. ®usuka : yuebnuk / O. B. Jlorsunenko. — MockBa : KnoPyc, 2020. —
341 c. — (Cpennee npodeccuonansHoe obpaszoBanue). — URL: https://www.book.ru. —
Pexxum goctymna: mo noanucke.
Munckuii A. A. ©usuka : yuebnuk / A. A. Iunckwuii, I'. FO. I'pakoBckuii ; mox oOmi. pen.
10. . uka, H. C. IlypermeBoit. — 4-e uzn., ucnp. — Mocksa : ®OPYM : UHOPA-M,
2021. — 560 c. : un. — (Cpennee mnpodeccuoHanpbHoe obOpazoBanue). — URL:
https://new.znanium.com. — PexxuM jocTyma: 1mo moarnucke.

JonoJHuTebHAA JUTEPATYPA

Tpopumona T.U. Kpatkuii Kypc GpU3MKU ¢ IpUMepaMH pelleHus 3a/1a : yueOHoe mocooue
/ Tpodumona T.1. — Mocksa : KnoPyc, 2021. — 279 c. — (Cpennee npodeccuoHaibHOe
obpaszoBanue). — URL: https://www.book.ru. — Pexxum mpocTymna: mo mojamucke.

Tpodumona T. U. ®usuka : Teopus, pelieHne 3aaay, JEKCUKOH : yueOHoe nocobue / T.
. TpopumoBa. — Mocksa : KuoPyc, 2021. — 315 c. — (Cpeanee npodeccuoHaibHoe
obpazoanmne). — URL: https://www.book.ru. — Pexxum noctyma: mo mojamucke.

Tpodpumona T. U. Ouszuka or A no . CrpaBouHoe uznanue : crpaBouHuk / T. W.
TpodpumoBa. — MockBa : KuoPyc, 2019. — 301 c. — (Cpennee npodeccuoHanbHoe
obpazoanmue). — URL: https://www.book.ru. — Pexxum octyma: mo mojamucke.

AiizeHuoH A. E. ®usuka : yue6Huk u npaktukym ans CIIO / A. E. Ali3eHUOH. —
Mockasa : UznatensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonanbroe oOpa3oBaHue). —
URL: https://urait.ru. — Pexxum toctymna: rmo moJmucke.

PoanonoB B.H. ®u3uka g koutemkel :  yueOHoe mocoome s CIIO/

B. H. Pognonos. — MockBa : H3partenpcTBO IOpaiir, 2021. — 202 ¢c. —
(ITpodeccuonanbuoe obpazoBanue). — URL: https://urait.ru. — Pexum poctyma: mo
IIOOITNCKE.

HHTEepHET pecypesl:
www.fcior.edu.ru — @enepanbHbIil HEHTP WHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB

www.physbook.ru —3aeKkTpoHHBINA Y4eOHUK 0 (PU3HKeE.

www.cbook.ru — geMoHcTpannoHHbIe ONbITH 10 pu3uke. Kommakr Byka.
www.opentorrent.ru — yaeOHble GHIBMBI IO (PU3UKE
https//fiz.1september.ru (yuebHo-MeToAMueckas razera «Dusukay).
www.opentorrent.ru — yadeOHble GHIBMBI TIO (PU3UKE

BUOJIOT'UsA
OcHoBHAad JIUTEpPATYPA
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http://www.physbook.ru/
http://www.cbook.ru/
http://www.fcior.edu.ru/
http://www.opentorrent.ru/
https://urait.ru/bcode/449187
https://urait.ru/bcode/449187
http://znanium.com/catalog.php
http://znanium.com/catalog.php
http://znanium.com/catalog.php

Kamenckuii A. A. buonorus. O6mias Ouonorus. 10-11 kmaccel : yueOHuk /A. A.
Kamenckwuit, E. A. Kpukcynos, B. B. Ilaceunuk. — 6-¢ u3z., crep. — Mocksa : Jlpoda, 2018.
— 368 c.: m1. — (Cpennee npodeccruoHanbHOe 00pa3oBanue). — 50 3K3.

MamontoB C. I'. O6mast 6uonorust : yue6nuk / C. I'. MamonroB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2021. — 323 ¢. — (Cpennee mpodeccruoHaabHOe 00pa3oBaHHE). —
URL: https://www.book.ru. — Pexxum toctyma: mo nomucke.

Mycrapun A.I'. buonorus : y4ueOnuk / A.I'. Mycrapun, B.b. 3axapoB. — Mocksa :
KnoPyc, 2020. — 423 c. — URL: https://www.book.ru. — Pexxum noctymna: no noamnucke.

ﬂ OIMOJTHUTENbHAA JIUTEPATYPA

KonaecnukoB C. WM. O6mias 6uonorus : yae6Hoe mocooue / C. WM. KonecankoB. — MockBa :
KnoPyc, 2021. — 287c. — (Cpeanee mnpodeccuonanbHoe obOpazoBanue). — URL:
https://www.book.ru. — Pexwum f1ocTymna: 1mo moamnucke.

Epemuenko O. 3. buonoruss : yuenue o Owuocdepe : ydeOnoe mocodbue musa CIIO /
O. 3. Epemuenko. — 3-e wu3zd., mepepab. u jgom. — Mocksa : MznmatensctBo FOpaidr,
2021. — 236 c. — (Ilpodeccuonansuoe obpazoBanme). — URL: https://urait.ru. — Pexxum
JOCTyTA: 10 TIOIITUCKE.

XUMUA

OcHoBHas JuTepaTypa

Pynzutuc I'. E. Xumus. 10 knacc. basosbiit ypoBens : yue6nux/ I'. E. Pynsutuc, ©. I'.
®enpaman. — 4-e u3g. — MockBa : IIpocemenune, 2018. — 224 c¢. — (Cpennee
npogeccuonanbHoe 00pazoBanue). — 50 3k3.

Pym3utuc I'.E. Xumus 10 xiracc. ba3oBbiii ypoBeHb : y4eOHUK sl 00111€00pa30BaTeIIbHBIX
opranuzanmii / I['.E. Pymsuruc, ®.I'. ®enpaman.- 7-e uzn.- Mocksa : IIpocsemenue, 2020.-
224 c. : 1. — 60 3k3.

Pym3uruc I'.E. Xumus 11 xnacc. baszoBelii ypoBenb : yueOnuk / I'.E. Pymsutuc, @.I'.
®enpaman.- 7-e u3a.- Mocksa : [Ipocsemenue, 2020.- 223 c. : wi. — 110 k3.

Epemun B.B. Xumus 10 xnacc. ba3oBwiii ypoBenb: yueOnuk / B.B. Epemun, H.E.
Kysbmenko, A.A. [posnos, B.B. Jlynun; non pea. B.B. Jlyauna.- - Mocksa : Jlpoda,
2020.-223 c. : wi.- (Poccuiickuii y4eOHHUK).-259K3.

Epemun B.B. Xumus 11 kmacc. ba3zoBweiii ypoBenb: yueOHuKk / B.B. Epemun, H.E.
Ky3bmenko, A.A. [lpos3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna.- 7 uzn. Crepeorur.-
Mockaa : [Ipoda, 2020.-223 c. : un.- (Poccuiickuit yueOHUK).-253K3.

Aptemenko A. WU. Opranmveckas xumus : yueOHuk / A. W. Apremenko. — Mocksa :
KnoPyc, 2018. — 528 c. — (Cpemnee mnpodeccuonanpbHoe obOpazoBanue). — URL:
https://www.book.ru. — Pexxum 1ocTyma: 1mo moamnucke.

BoromosioBa U. B. Heoprannueckas xumus : yuyedbHoe nocodue / U. B. boromonoBa. —
MockBa : Anspa-M, UHOPA-M, 2020. - 336 c. — (Cpemnee mnpodeccruoHaabHOE
oOpazoBanue). — URL: https://znanium.com. — Pe>xxuM goctyna: 1o mojamucke.
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https://urait.ru/bcode/455486

ﬂ OIMOJTHUTENbHAA JIUTEPATYPA

I'nunka H. JI. OOmas xumus : yueOHoe nocodue / H. JI. I'muaka. — Mocksa : KaoPyc,
2021. — 748 c¢. — (Cpemnee mnpodeccuoHanpbHoe oOpa3oBanue). — URL:
https://www.book.ru. — Pexwum fgocTyna: 1mo moamnucke.

AndunorenoBa U. B. Xumus : yueOnuk n npaktukym s CIIO / . B. AudunoreHosa,
A. B. babkos, B. A. ITonikoB. — 2-e u3na., ucnp. u non. — Mocksa : M3natensctBo FOpaiir,
2021. — 291 ¢. — (IIpodeccuonanbroe obpazoBanne). — URL: https://urait.ru. — Pexxum
JOCTyTa: 1O TOIMHUCKE.

Cracs H. ®. OOmas u Heopranuueckas xumus. CHpaBOUHHK : ydyeOHOe mocoOue Juis
CIIO / H. ®@. Ctace. — 4-¢ m3a. — Mocksa : UsnarensctBo FOpaiit, 2021. — 92 ¢c. —
(ITpoceccronansHoe obpazoBanue). — URL:https://urait.ru. — Pexum poctyma: 1o
TIOJITTHCKE.

Fauaka H. JI. OOmias xumus. 3aadd U YIPaKHEHUS | YIeOHO-IPAKTUIECKOe TocoOme
st CITIO / H. JI. I'nunka ; mox penakuueii B. A. ITonkoBa, A. B. babkoBa. — 14-e u3g. —
Mocksa : UznatensctBo FOpaiit, 2020. — 236 ¢. — (IIpodeccronaiibHoe 00pa3oBaHue).
— URL: https://urait.ru. — Pexxum qoctyna: mo mommcke.

IKOJIOI'us
OcHoBHas JuTEpaTYpPa

Mupxkun b. M. Okonorus. 10 — 11knaccel. ba3zoBslit ypoBens : yuebHuk / b. M. Mupkus,
JI. T'. HaymoBa. — Mocksa : Benrana — ['pad, 2018.- 400 ¢. — 50 axk3.

Kousiecuukon C. U. Dxomnorus : yuebnuk / C. M. KonecankoB. — Mocksa : KnoPyc, 2021.
— 244 c. — URL: https://www.book.ru. — (Cpennee npodeccruonanbHoe oOpazoBaHue). —
Pexxum octyna: mo noamnucke.

I'aabnepun M. B. O6mias skosyorus : yueOHuk / M. B. lNanpniepun. — Mocksa : ®opym,
HUI[ HNHO®PA-M, 2020. - 336 c. — URL: https://znanium.com. — (Cpennee
npodeccuoHaabHOE 00pazoBaHue). — PexxuM gocTyma: 1o mojmucKe.

JlomoJaHMTEabHAA JUTEPATYPA

BoakoBa II. A. OcHoBel 00mieli skosorum : ydeOHoe mocobue / II. A. BonkoBa. —
Mocka : ®OPYM : MHO®PA-M, 2020. — 126 c¢. — (Cpemnee mpodeccHoHATBLHOE
obpazoBanne). — URL: https://znanium.com. — PexxuM jocTymna: 1mo moarucke.

Ikoqorust : yaeOHuk u npaktukym ais CIIO / O. E. KongpareeBa [u 1p.]. — Mocksa :
WznatensctBo  FOpaiir, 2021.— 283 c.— (IIpodeccuonanpHoe oOpa3oBaHHE). —
URL:https://urait.ru. — Pexxum goctyna: mo mojmmcke.

IkoJiorus : yaeOHuk u npaktukym st CI1O / A. B. Totaii [u ap.]. — 5-¢ uzn., nepepad. u
non. — Mocksa : MzmarensctBo Opaiit, 2021. — 352 c.— (Ilpodeccuonanbroe
obpazoBanue). — URL:https://urait.ru. — Pexxum gocTyma: mo mojarmmcke.

HNuTepHer — pecypcesbl:

1 Axagemuk. CioBapu u sHIuKIIoneuN. http://dic.academic.ru/
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http://znanium.com/catalog.php?item=booksearch&code=%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&page=4#none
http://znanium.com/catalog.php
https://urait.ru/bcode/451239
http://znanium.com/catalog.php
https://urait.ru/bcode/452142
http://znanium.com/catalog.php
https://urait.ru/
http://znanium.com/catalog.php
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11

12

13

14

15
16

Bonbmast coBerckas sHuMKIONeAN. http://bse.sci-lib.com

Books Gid. Dnektponnas oubnmoreka. http:// www.booksgid.com
['mobanteka. ['mobanpHas 6MOIMOTEKA HAYYHBIX PECypPCOB.
http://globalteka.ru/index.html

Enunoe okHO pocTyma kK 00pazoBaTeNbHBIM pecypcam. http://window.edu.ru
Kawuru. http://www.ozon.ru/context/div_book/

Jlyumas yueOHast nureparypa. http:/st-books.ru

Poccuiickuii o6pazoBarenbHbIi opTai.http:// www.school.edu.ru/default.asp
OnexTpoHHas OubnuoreuHas cucrema http://book.ru/

www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI TopbI»).

www.hemi.wallst.ru (O0pa3oBaTeNbHBIN CAUT IS ITKOJILHUKOB « XUMISD).
www.alhimikov.net (O0pa3oBaTenbHbBIN CAalT I KOJILHUKOB)
www.chem.msu.su  (OnexkrpoHHas OMOIUOTEKA IO XUMUH).

www.enauki.ru (MHTEpHET-U3JIaHKe ISl yuuTenel « EcTecTBeHHbIC HAYKNY).
www. Iseptember.ru (Metoanueckas razeta «llepBoe ceHTIOPS»).

www.hvsh.ru (kypHan « XuMmus B IIKOJIE»).
www.hij.ru (kypHan «XUMUS U KU3HBY ).
www.chemistry-chemists.com (351I€eKTpOHHBIH XypHaAIT « XUMUKH H XHUMUSD).

8.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI
AEATEJIBHOCTHU CTYJAEHTOB

KoHTpob 1 OlIeHKa pe3ysIbTaTOB OCBOCHHS yUE€OHOM TUCHUIUIMHBI OCYIIECTBIISAETCS
IIPENOAABATeIEM B IPOLECCE MPOBEIEHNUS IPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHSI 00YYaIOIIMMUCS MHIUBUAYATBHBIX 3aJaHUH U IIPOMEXYTOYHOH aTTecTaluei.
MeTozbl KOHTPOJIS HAaNlpaBJIEHbl Ha IPOBEPKY O0yUarOIINXCA:

v

v
v

— BBITIOJTHSTH YCIIOBUS 3[JaHUS HA TBOPUECKOM YPOBHE C TIPEICTABICHUEM
COOCTBEHHOM MO3UIIHH;

— JlenaTh OCO3HAHHBINA BBIOOP CIIOCOOOB JACWCTBUI U3 paHee U3BECTHBIX;
—OCYIIECTBIISATh KOPPEKIUIO (MCTIPABIICHNE) CACIAHHBIX OIMMOOK HA HOBOM YPOBHE
npeiaracMbIx 3aJaHUM;

v' — paloTaTh B IrPyIIE ¥ OPEACTABIATEH KaK CBOIO, TAK U IO3MIMIO TPYIIIILI
Copep:xanne XapakTepuCTHKA OCHOBHBIX BH/I0B y4eOHOI ®opMBI U METOABI
AeATeJTbHOCTH 00y4aloIuxcs (HA ypoBHe y4eOHbIX KOHTPOJIl U OLEHKH
JeicTBUM) pe3yJbTATOB 00y4YeHusl
BBeHe]{He VYMeHHns moCTaHOBKHU ueneﬁ ACATEIIbHOCTH, IINTAHUPOBAHUA BXO}IHOﬁ KOHTPOJIb B
COOCTBEHHOH EATENBHOCTH IJIsI JOCTIKEHUS dopme:

MOCTABJICHHBIX LI€JIeH, TPEABUICHNS BO3MOXKHBIX
M ™ - TECTUPOBAHUS 110
Pe3yIbTAaTOB 3THX ACHCTBUN, OpraHU3ali CAMOKOHTPOJIS U
OLIEHKH TIOJyYEHHBIX PE3YNbTATOB. PasButne criocobnoctn | OCHOBOIOIAratonim
SICHO Y TOYHO H3JIaraTb CBOU MBICJIH, JJIOTHUYECKHU MOHATHAM JUCHHUILINHBL.
00OCHOBBIBATH CBOIO TOUKY 3PEHHsI, BOCIPUHUMATh U aHAJIH-
3UpOBATh MHEHUS COOECETHUKOB, IPU3HABASI IIPABO IPYroro
yeJIoBeKa Ha HHoe MHeHHMe. [Ipon3BeneHne u3mMepenus
(u3HMYecKuX BEJIMYMH U OLEHKA IPAaHUIIBI TIOTPELIHOCTEN
n3MepeHui. [lpencrapnenue rpaHullbl MOTPEIIHOCTER
MU3MEPEHHU TIPU TOCTPOCHUN IpadKOB. Y MEHHUE
BBICKa3bIBAaTh TUIIOTE3BI AJIS1 OOBACHEHHS HAOII0AaeMBbIX
SIBJICHUH. YMEHUE npejiaratb MOJAEIHU SIBJICHUN. YKa3aHue
TpaHUIl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. V3n0xeHue
OCHOBHBIX I0JIO)KEHHH COBPEMEHHON HAyYHOI KapTUHBI
mupa. [IpuBenenue npruMepoB BIUSHUS OTKPHITUH B (hU3HKE
Ha IIpOrpecc B TEXHUKE M TEXHOJIOTUH TPOU3BOICTBA.
Hcnonp3oBanue MHTEpHETa 17151 ToMcKa MHGQOpMaLuu
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1. Mexanuka

Kunemamurxa IIpencraBiaeHre MEXaHHUECKOTO IBHKEHUS Tela BxogHoii KOHTpPOIL B
YPaBHEHHAMH 3aBUCHMOCTH KOOPJAUHAT U IPOEKIUEH dopme:
CKOpoCTH OT BpeMeHH. [IpencraBnenrne MEXaHNYECKOTo
IBMDKEHUS Tena rpadMKaMH 3aBHCUMOCTH KOOPAMHAT U - TCCTHPOBAHHA 11O
IPOEKIIUEN CKOPOCTH OT BpeMenu. Onpeenenue koopaunar | OCHOBOINOIAratonim
MIPOMJEHHOIO MTyTH, CKOPOCTH U YCKOPEHUS TeJa Mo NOHATUAM THCIHUTIINHBI.
rpadukam 3aBUCUMOCTH KOOPAMHAT U NPOEKLUi ckopocT oT | Tekymmii KOHTpPoJiL B
BpemenH. Onpe/ie/ieHie KOOPAUHAT MPOICHHOTO MyTH, CKO- | hopme:
POCTH U YCKOPEHH TeJla [0 YPABHEHUAM 3aBUCHMOCTH - YCTHOTO M NHCHMEHHOTO
KOOpAMHAT U NMPOEKIUI CKOPOCTH OT BpeMeHHU. [IpoBeneHue onpoca:
CPaBHUTEIBHOIO aHAJIN3a PaBHOMEPHOTO M PaBHOIIEpE- ’
MEHHOTO JIBIKEHMH. YKa3aHHe UCTIOIb30BAHUS - IPaKTUYECKHUX PaboT;
MOCTYIATENIBHOTO U BPallaTeIbHOTO JBUKEHUN B TEXHUKE. - TCCTUPOBAHUA II0 TEMAM,
IIpeacrasnenne nHGpOpPMALMK O BUAAX ABMKCHUS B BUIE - MIOJIy4YEeHUs 3a4eTa 1o
TaOIHLLbL mabopaToOpHBIM paboTaM.

3axonul IIpumeHenue 3aKoHa COXPAHEHHs UMITyJIbCa JUIs PyGesKHDbIA KOHTPOIb B

coxpanenus 6 BBIUHMCIICHUS U3MCHECHHIT CKOPOCTEH Tel IPH UX dopme:

Mexanuke B3aUMOJEHCTBHIX. I3MepeHue paboThl CHIT U U3MEHEHHE
KHHETHYECKOM SHEepruu Tefia. Berumciienue paboThl CHIl 1 - KOHTPOJIBHBIX pabor 1o
M3MEHEHM KHHETUYECKON SHEepIuu Tena. Beruncnenne Kax[ou TEME 1 pasAciry
MOTEHINATIBHON 3HEPTUH TEJ B TPABUTAI[HOHHOM JUCLUIUIHHBL;
nonelIpuMeHeHNne 3aK0Ha COXpaHEHN MEXaHUYECKON Ouenka:
SHEPIUH IIPH pacueTax pe3ynbTaToOB B3aUMOJEHCTBUN Tel - DE3yJBTATHBHOCTH
TPaBUTALMOHHBIMH CHJIAMHU M CWJIaMU YIIPYTOCTH. YKa3aHue 60TEl OGVIAIOMIEIOCS
TPaHULl IPUMEHUMOCTH 3aKOHOB MEXaHUKH. Y Ka3aHHE pa YHaIom .
y4eOHBIX AUCIHIUINH, IPH U3YYCHUH KOTOPBIX HCIIOJIb3Y- 1IpH BBIIOHCHNH 3aaHnH
I0TCS1 3aKOHBI COXPaHCHUS Ha y4eOHBIX 3aHATHAX
2. OCHOBBI MOJIEKYJISIPHOI (PM3UKH U TEPMOANHAMMKH.

Ocnoewi Brmonnenne OKCIIEPUMECHTOB, CIIyXKalluX IJId 00oCHOBaHUSA BXO)IHOﬁ KOHTPOJIb B

MONEKVIIAPHOU MOJIEKyJIsIpHO-KHHeTHUecKoi Teopuu (MKT). Pemrenne dopme:

KUHemu4eckou 3aj1a4 C IPUMEHEHUEM OCHOBHOTO YPaBHEHHSA MOJIEKYIAPHO- | . POBAHHS TIO

meopuu. KHHETHYEeCKOH Teopuu razos. OmpezencHue napaMmeTpos

Hoeanvuviii 2a3 OCHOBOIIOJIATAFOIIUM

BEIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAHHH
YpaBHEHUS COCTOSHUS UACaIbHOTO Taza. OnpeneneHne
MapaMeTpOB BEIeCTBa B Ta3000pa3HOM COCTOSTHUH H
MIPOUCXOIATIINX TPOIIECCOB 10 rpadukam 3aBucuMocTh p (T),
V (1), p (V). DkcriepuMeHTAITEHOS UCCIICTOBAHNE
3apucumoctu p (T), V (T), p (V). llpencrasnenne B BUIe
TpaduKOB M30XOPHOTO, H300apHOTO M H30TEPMHICCKOTO
MIPOIIECCOB. YKa3aHWe TPaHUIl IPUMEHUMOCTH MOIEIH
«UAeATBHBIN raz» u 3akoHoB MKT

Ocnosbi
MepMOOUHAMUKU

H3mepeHne KoIM4UecTBa TEIJIOTHI B ITpoIieccax
Terutonepeaayn. PacueT KoM4ecTBa TEIIOTHI,
HEOOXOIUMOTO ISl OCYIISCTBIICHUS 3aJAHHOTO TIpoIecca ¢
terionepenaydeii. O0bsICHEHNE TPUHIIAIIOB IEHCTBHUS
TEIUIOBBIX MaliuH. JIleMoHCcTpanus poiu (GU3UKU B CO3IAHUH
Y COBEPIICHCTBOBAHHH TEIUIOBBIX JBUraTeneil. M3noxenne
CYTH DKOJIOTUIECKHX TP0o0iIeM, 00yCIOBIEHHBIX paboTON
TEIUIOBBIX JIBUTATEIICH U MPEIIOKEHUE MYTH UX PEIICHUSI.
VYka3zaHue rpaHull MPUMEHIUMOCTH 3aKOHOB
TEPMOJIMHAMHKH. YMEHHE BECTH JTUAJIOT, BHICIYIIINBATH
MHCHHE OIIMOHEHTA, y4aCTBOBATh B IMCKYCCHUH, OTKPBITO
BBIPQXAaTh U OTCTAUBATH CBOIO TOYKY 3pPCHUs. YKa3aHUE
YYeOHBIX TUCIHUTUINH, IPU U3YYEHUH KOTOPBIX HCIOIb3YIOT
yueOHbI MaTepra « OCHOBBI TEPMOJHHAMHUKH))

Csoticmea napos,
oHcuoKkocmell,
meepovlx mej

Nzmepenne BiaxkHOCTH Bo3ayxa. PacueT kommdaecTBa
TETUTOTHI, HEOOXOIMMOTO JUISI OCYIIECTBICHHUS ITpoIiecca
nepexoia BEIIeCTBa U3 OJHOTO arperaTHOTO COCTOSTHHUS B
Jpyroe. DKCIepUMEHTAIbHOE UCCIIEIOBAaHNE TETIOBBIX
CBOIACTB BemecTBa. [IprBeneHre mpuMepoB KammUISIPHBIX
SBIICHUH B OBITY, IpUpoJe, TexHuke. Mccnenopanne
MEXaHWYECKHIX CBOWCTB TBEPBIX Tel. [[pumenenme
(M3HYCCKUX OHATHH M 3aKOHOB B YICOHOM MaTepHaie

TIOHATHAM AUCIMIIINHEI.

Texymmii KOHTpPOJIL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
orpoca;

- IPaKTUYECKUX PadoT;

- TCCTUPOBAHUA II0 TEMaM,
- IIOJIy4YCHUA 3a4€Ta 110
mabopaTOpHBIM paboTaM.
PyGeskHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 1o
KaXJ0U TeMe U pa3ieiny
JUCIHUTIINHBIL,

Ounenka:

- PE3yJIbTaTHUBHOCTH
paboThI 00yUaromerocs
IIpU BBITIOJIHCHUHU Sa,Z[aHI/Iﬁ
Ha y4eOHBIX 3aHATHIX
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npogeccHOHANBHOT0 XapakTepa. Mcnons3oBanue MuTepHera
JUIs TIOMCKa HHQOpMAIIUK 0 Pa3padOTKax U MPUMEHEHHUIX
COBPEMEHHBIX TBEPBIX M aMOP(HBIX MAaTEPUAIIOB

3. DJIeKTpOoAUHAMHUKA.

Onexmpocmamuxa

Brrancienne cui B3anMoIeHCTBHIS TOYCUHBIX
ANIEKTPUYECKUX 3apsAa0B. Brrancienue HanpsHyKeHHOCTH
AIEKTPHUYECKOTO TIOJISI OTHOTO U HECKOJIBKUX TOUEYHBIX
AIEKTPUUYECKUX 3aPSA0B.

Briuncnenue noreHuuana 31€KTPUIECKOro MOk OAHOTO
Y HECKOJIPKUX TOYEUHBIX NEKTPUUECKUX 3aPSIA0B.
Wsmepenue paznoctu notenuuanos [Iposenenue
CPaBHUTENHHOTO aHAIH3a TPABUTAIMOHHOTO U AJIEK-
TPOCTATUYECKOTO MOJeH

Tocmosnnolil mox

N3mepenue MOIIHOCTHY AJIEKTPUUECKOro ToKa. M3Mepenue
3/C u BHYTpEHHETO COMPOTUBICHHUS UCTOYHUKA TOKA.
BrinosiHeHUE pacyETOB CUJIBI TOKA U HAIIPSIAKEHUN Ha
y4acTKax 3JIeKTpUUecKux uemnei. Onpeaenenne
TeMIepaTypbl HUTH HakanuBaHus. [IpoBenenue
CPaBHUTEJILHOIO aHAJIN3a MOJYIIPOBOJHUKOBBIX IUOJIOB U
TpuonioB. Mcnonb3oBanue MHTEpHETA AJ1s TIOUCKA
WH(pOPMAIIUU O TIEPCIICKTUBAX Pa3BUTHS
MOJYyIIPOBOJAHUKOBOU TEXHUKH. Y CTAHOBKA IPUYUHHO-
CJI€ACTBECHHEBIX CBA3EH

Maenummnuvie s61enus

N3mMepenne HHAYKIIMU MarHUTHOTO ToJis. Beruucnenue cui,
JIEHCTBYIOIIMX HA POBOJHMUK C TOKOM B MarHUTHOM TII0JIE.
Berunciienue cui, JeHCTBYIONIUX HA IEKTPUYECKUN 3apsif,
JIBIOKYILIMICS B MAarHUTHOM TMoJie. MccnenoBanue siBICHUN
3JIEKTPOMAarHUTHOW MHAYKIIUH, CAMOWH TYKITUH.
Brruncnenne sHeprud MaruuTHoOro moiisi. O0bsiIcCHeHHe
MPUHIMIA ASUCTBHS dneKTpoasuratens. O0bscHeHne
MIPUHIIMIIA JEHCTBHSI TEHEPATOPA JIEKTPUIECKOrO TOKa U
NEKTPOU3MEPUTEILHBIX MPUOOPOB. OOBSICHEHUE POJSTU
MarHuTHOT'O 1O 3eMJIH B *KU3HU PACTEHUMH, )KUBOTHBIX,
yesoseka. [IpuBeeHue npuMepoB MPakTUYECKOrO
MPUMEHEHHUS U3YUYEeHHBIX SBJICHUM, 3aKOHOB, PUOOPOB,
ycTpoicTB. [IpoBeneHre cpaBHUTENIBHOIO aHAIM3a CBOMCTB
ANEKTPOCTATUYECKOTO, MATHUTHOTO U BUXPEBOTO
anekTpudeckux nosueid. OObsCHEHUE Ha TpUMepe
MarHUTHBIX SIBJICHUH, TOYeMy QPU3UKY MOYKHO
paccMaTpuBaTh KaKk METaAUCHUIUINHY

Bxoanoii
dopme:

- TECTUPOBAHMUS 110
OCHOBOITOJIAraloUUM
IIOHATUAM OTUCHUIIJINHBI.

KOHTPOJIb B

Tekymuii KOHTPOJbL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
or1poca;

- MPaKTHYECKHUX PabdoT;

- TCCTUPOBAHUSA II0 TEMaMm,
- TIOJIy4€HUs 3a4eTa 1o
J1abopaTOPHBIM paboTaM.
Py0e:xHbIii KOHTPOJIb B
(popme:

- KOHTPOJIBHEIX PaboT 1O
KaXJ0U TeMe U pa3ieiy
JUCHUIIIUHBI;

Ouenka:

- pe3yInbTaTHBHOCTH
paboThI 00yUAIOIIETOCs
IIpU BBIIIOJIHCHUH 3aI[aHI/II\/'I
Ha y4eOHBIX 3aHATHIX

4. Kos1e0anusa U BOJIHBI.

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH IIEPHOIA KOIEOaHUH
MaTEeMaTH4eCcKOro MasiTHUKA OT €ro JUIMHBI, MacChl U
aMIUTUTY 1Bl KosieOanuii. Beranciaenue nepruona konedanuit
MaTeMaTHYECKOTO MAsITHUKA 110 U3BECTHOMY 3HAUEHHIO €TO
JUMHBL. BbipaboTKa HABBIKOB BOCIIPUHUMATD,
aHaJIM3UPOBATH, NIepepadaThIBaTh U NPEIbIBIATH
MH(OpPMAILMIO B COOTBETCTBUY C IIOCTABICHHBIMU 33a4aMu.
[IpuBeneHue NpUMEPOB aBTOKOJICOATENBHBIX MEXaHUUECKUX
cucreM. [IpoBenenune knaccuduranum KojiedaHui

VYnpyaue 6onnvi

W3mepenne MHBI 3BYKOBOHM BOJIHBI I10 Pe3YJIbTaTaM
HaOMoAeHNi HTEPPEPEHIINHU 3BYKOBBIX BOJIH.
Habnronenue u oObsicHeHHE SIBIEHUH HHTEpdepeHInn U
IuQpakuy MexaHu4eckux BosH. IIpencrasienue
oOnacteit MpUMEHEHUs! yIbTPa3ByKa U EPCIIEKTHBBI €T0
WCTIONB30BaHMsl B PA3INYHBIX O0JIACTSIX HAYKH, TEXHUKH, B
MenunmHe. M3noxxeHne CyTH S3KOJIOTHUECKUX MPo0oIieM,
CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJIH Ha OPraHU3M
YyeJoBeKa

OnexmpomazHum
Hble Kolebanus

Ha6J’IIO,[[CHI/Ie ocuIorpaMM rapMOHHUYECKUX KoJIeOaHMH
CHJIBI TOKA B IICIIN. I/ICCJ'IG,I[OBB.HI/IC SAIBJICHUSA SJICKTPHUYCCKOI'O
pE30HAaHCa B MHOCIeI0BATEIbHOM OCIIN. HpOBC)_ICHI/IC
AHAJIOTUU MEKIOY (1)I/I3I/I‘-IGCKI/IMI/I BCJIMYMHAMU, XapaK-
TCPUIYIOIUMH MCXAHUYCCKYIO U SJICKTPOMAIrHUTHYIO

Bxoanoii
dopme:

- TCCTUPOBAHUA 110
OCHOBOIIOJIAralouUM
MTOHSTHSAM JAUCIUTUIHHBL.

KOHTPOJIb B

Tekymuii KOHTPOJbL B
popme:
- YCTHOIO M NHUCBMCHHOI'O
0IIpocCa;

- MPaKTHYECKHUX PabdoT;

- TECTUPOBAHUSA II0 TEMaM,
- TIOJIy4€HUs 3a4eTa 1o
nabopaTtopHBIM paboTam.
Py0e:xHbIil KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 1o
KaXIOH TeMe U pa3zerny
JUCLUTIINHBI;

Ouenka:
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KoJiebaTenpHble CUCTEMBI. VccnenoBanue MpHHIMIA
neiicTBus TpaHcpopmatopa. MccnenoBanue npruHIMIA
JIeficTBUS reHepaTopa rnepeMeHHoro Toka. Vcnoias3zoBanue
Wntepuera 1uis morcka HHPOPMAIHH O COBPEMEHHBIX
croco0ax nepeaayn MEeKTPOIHEPTUn

Onexmpomacnum
Hble BOIHbL

OcymiecTBIeHUE paAUONIEPEIaur U PATUOTIpHUEMa.
HccnenoBanue CBOKMCTB MIEKTPOMATHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIbHOTO Telie(hoHa. Pa3BuTHE IEHHOCTHOTO
OTHOIIICHHSI K U3y4aeMbIM Ha ypoKax (PU3UKU 0O0BEKTaM U
OCBaMBAaEMbBIM BUaM JesSTelIbHOCTH. OOBICHEHNE
MPUHITUITHAIBHOTO PA3INYUs IPUPOIBI YIPYTHX U
AIEKTPOMArHUTHBIX BOJH. M3105KeHNEe CyTH SKOJIOTHIECKIX
po0JIeM, CBSI3aHHBIX € JIEKTPOMArHUTHBIMHU KOJICOaHUSIMH
1 BosiHaMu. OOBSICHEHHE POJIH 3JICKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX UCCIIeIOBAaHMIX BCceneHHOM

- PE3yJIbTaTHUBHOCTH
paboTsI 00yUaroIerocs
MIpY BBITIOJTHEHUH 3aJJaHu i
Ha y4eOHBIX 3aHATUIX

5. OnTuka

Ilpupooa ceema

[IpuMmeHeHre Ha MPaKTHUKE 3aKOHOB OTPAXKECHUS U
MIPETOMIICHUS CBETA MIPH perieHnn 3a1a4. OnpeneneHue
CHEKTPAIBHBIX TPAHUI] YyBCTBUTEILHOCTH YEIOBEUYECKOTO
ria3a. YMeHHne CTPOUTh N300pakeHus IPEAMETOB,
JlaBacMble JIMH3aMU. PacueT paccTostHUSI OT TUH3BI 10
n300pakeHus mpeaMera. Pacuer omTuyecKoi CHIbI JIMH3HI.
W3mepenne GOKyCHOT0 pacCTOsSHUS JIUH3EL. McnbiTanue
MoOJIeJIeld MUKPOCKOTIA M TEJISCKOTa

Bonnoswie
ceoticmea ceema

Habmoienue siBneHns nHTep(epeHIIH FIeKTPOMArHUTHBIX
BoJIH. HalOmioieHne siBJieHUs TUQpaKIum
3JIEKTPOMArHUTHBIX BOJH. V3MepeHue JIMHbBI CBETOBON
BOJIHBI 110 pe3yJIbTaTaM HaOIIOJCHNS SBJICHUS
uaTepdepeHnnn. HaGmonenne sBieHus Tuppakiuy cBeTa.
[Mownck paznuuuii ¥ CX0ACTBA MEXIY ATU(DPAKIMOHHBIM
JIUCTIEpCHOHHBIM criekTpamu. [IpuBenenue npumepos
MOSIBJICHUS B TIPUPO/IE U FICTIOJIb30BAHUS B TEXHUKE
SABIICHUH HHTEpDEPCHIINH, TUPPAKIINY, TOJSIPU3ALUN 1
nucniepcun ceeta. [lepeuncienne MeTo10B IO3HAHUS,
KOTOpPBIE HUCTIOIB30BaHbI MPU U3yYEHUH YKA3aHHBIX
SIBJICHUI

Bxoanoii
dopme:

- TECTUPOBAHMUS 110
OCHOBOITOJIAraloUIUM
IIOHATUAM OTUCHUIIJINHBI.

KOHTPOJIb B

Texkymmii KOHTpPOJIL B
dopme:
- YCTHOIO M NHCBMCHHOI'O
orpoca;

- MPaKTHYECKUX pabdoT;

- TCCTUPOBAHUSA II0 TEMaM,
- TMIOJIy4CHUS 3a4eTa 110
J1abopaTOPHBIM paboTaM.
Py6exHblii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX PaboT MO
KaXJ0U TeMe U pa3ieiny
JUCIUIIIINHBI;

Ouenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaroIerocs
IIpU BBITIOJIHCHUHA 3aI[aHI/II\/'I
Ha y4eOHBIX 3aHATHIX

6. DJIeMeHTbI KBAHTOBOM (PM3HKMU.

Keanmosas onmuka

Habmonenune oroanekrpuueckoro addexra. O0bsicHeHNE
3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX TPE/ICTABIICHUIA.
Pacuer MakcUManbHOW KUHETUYECKON S3HEPTUU NIEKTPOHOB
npu oToanekrpudeckom 3ddekre. OnpenencHue pabOThI
BBIXO/Ia 3JIEKTPOHA 110 TpaHKy 3aBUCHMOCTH MAaKCHUMAIIbHOM
KUHETHYECKOW 3HEPTUH (POTOIICKTPOHOB OT YACTOTHI
cBera.. [lepeuncienue npubOPOB YCTAHOBKH, B KOTOPBIX
MPUMEHSIETCs 0€3-UHEPIUOHHOCTh PoTod(deKTa.
OOBsICHEHHE KOPITYCKYJIIPHO-BOJIHOBOTO JyaJli3Ma CBONCTB
(oToHOB. OOBSCHEHUE PO KBAHTOBOU ONITUKHU B Pa3BUTHHU
COBPEMEHHOU (pU3UKH

Duzuka amoma

HaOmronenue nuHeHYaThIX CIIEKTPOB. Pacyer yacToThl 1
JUTMHBI BOJIHBI HCITYCKAaeMOT'0 CBETa IIPH MIepexo/ie aToMa
BOZOPOJA U3 OJHOTO CTALMOHAPHOI'O COCTOSIHUSA B APYTOE.
OOBsICHEHNE MTPOUCXOKICHHS JINHEHYATOTO CIIEKTpa aToMa
BOJIOpPOJIa M Pa3INUUs JTMHEHYATHIX CIIEKTPOB PA3IUIHBIX
ra3zoB. MccienoBanue nuHeityaroro cnekrpa. Mcecnenosanue
NpUHIHMIA paboThHl JTIOMUHECIIEHTHOH JaMiiel. Habmonenue
1 00BsICHEHHUE MpUHIMIA JieiicTBus nasepa. [IpuBenenue
MIPUMEPOB MCIOIH30BAHMS Ja3epa B COBPEMEHHOM HayKe U

Bxoanou
popme:

- TECTUPOBAHUS 11O
OCHOBOIIOJIATAFOIINM
MOHATUSM JUCLIUILINHEL.

KOHTPOJb B

Tekymuii KOHTPOJIL B
dopme:
- YCTHOTO W HHCBMEHHOTO
orpoca;

- MPAKTHYECKUX padoT;

- TECTUPOBAHUS IO TEMaM,
- IIOJIy4YC€HUA 3a4€Ta 110
J1a00PaTOPHBIM PaboTaM.

Py0e:xHbIii KOHTPOJIb B
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TexHuke. Mcnonb3oBanue MIHTEpHETA 17151 TOMCKA
nH(OPMAIIMHK 0 MEPCIEKTUBAX IPUMEHEHHUS Jla3epa

dopme:

Du3zuxa amomHozo
a0pa

Habmronenue tpekos anbda-yactuil B kamepe Bunbcona.
PeructpupoBanue siAepHbIX U3JIyYEHUN ¢ IOMOLIBIO
cueTtynka ['elirepa. PacueT 3Hepruu CBs3U aTOMHBIX SIEP.
Omnpenenenue 3apsiaa 1 MacCOBOIO YUCIIa AaTOMHOTIO s/pa,
BO3HHUKAIOIIETO B pe3yJIbTaTe paJuOaKTHBHOTO pacmaja.
Brrancienune suepruu, ocBoOoKaromencs mpu
paanoakTHBHOM pacrnaze. OnpeneneHne IpoayKTOB sIepHOI
peakuuu. Beraucnenue sHeprun, 0CBOOOKIAroIIeics mpu
SAJIepHBIX peakuusax. [loHnManue mpeuMymecTs u
HEJO0CTATKOB HCIIOJIB30BaHU aTOMHON YHEPTUU U
MOHM3UPYIOINX U3TYyYEHHH B TPOMBILLIEHHOCTH, MEIH -
uHe. M3noXKeHne cyTr KOJIOTHYECKUX TpooIiem,
CBSI3aHHBIX C OMOJIOTUYECKUM JCHCTBHEM PaJOaKTHBHBIX
uznydenuil. [IpoBenenue knaccupukanuy 3JeMEeHTapHBIX
YacTHIl 110 UX (PU3MUECKUM XapaKTepUCTHKaM (Macce,
3apsay, BpEMEHHU KU3HU, CIUHY UT.J.). [lonnManne
HEHHOCTeW HayYHOTo IMO3HaHKU MUpa HE BOOOIIE s
YeJI0BEYECTBA B LIEJIOM, a JUI KasKAOT0 00y4aromerocs
JIMYHO, IEHHOCTEH OBJaIeHUs] METOIOM HAy4YHOTO ITO3HAHUS
JUTSL IOCTHYKEHUSI ycIieXa B II0OOM BHUJIE MPAKTUIECKON
JIeSITEIIbHOCTH

- KOHTPOJIBHBIX PaboT MO
KaXJ0U TeMe U pa3aeiy
JUCHUIIIINHBI,

Ouenka:

- pe3yJbTaTUBHOCTHU
paboThI 00yUaroIIerocs
[IPH BBIMOJIHEHUH 3aJaHUN
Ha y4eOHBIX 3aHATHIX

Conepmanne XapakTe @DopMbI M METOAbI KOHTPOJIS
obyuenns P PHCTHKA 0CHOBHBIX BHJIOB A€ATEILHOCTH W OLIEHKH Pe3yIbTATOB
CTY/ICHTOB(HA YPOBHE YUeOHBbIX [1eiiCTBHI) o0yuenus
Bakueiimue Tekymuid KOHTpPOJIL B
XHUMHYECKHe dopme:
MOHATHS - YCTHOT'O U IUCBMEHHOTO

YMeHue 1aBath ONpejieiicHHe | OTIepUPOBATh
CIeTyFOIIMMH XUMHYECKUMU TTOHITHIMH:
BEILIECTBO, XMMHUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIILHBIC aTOMHAS U
MOJIEKYJISIpHAST MACChI, HOH, aJJTIOTPOITHS,
M30TOIIBI, XUMHYECKas CBS3b,
AJIEKTPOOTPHIIATEIHLHOCTh, BAJICHTHOCTb, CTCTICHD
OKHCJICHUSI, MOJTb, MOJISIPHASI MacCa, MOJISIPHBIHA
00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS,
PacTBOPBI, DJIEKTPOJIUT M HEIJICKTPOJIHUT,
AIIEKTPOIUTUIECKAS! TUCCOIMALINS, OKUCIIUTEND U
BOCCTAaHOBUTE]Ib, OKHUCIIEHHE M BOCCTAHOBIICHHUE,
TEIUI0BOM 3P PeKT peakuu, CKOPOCTh
XUMHUYECKOH PeaKIMH, KaTaln3, XAMUIECKOe
paBHOBECHE, YTICPOIHBIN CKEIeT,
(GyHKIIMOHATIBHAS TPYIIA, H30MEPHUS TOMOJIOTHS

ompoca;
- IPaKTUYECKHUX padoT;
- 1abopaTOPHBIX padoT;
- TECTUPOBAHUS 10
TeMaMm.
Py0e:xHbIN KOHTPOJIb B
dopme:
- IPOBEPOUHBIX paboT 110
OCHOBHBIM T€MaM
JTUCLUTUIAHBL,
- KOHTPOJIBHBIX PabOT 1O
JIBYM pazJienam
JUCIUTLTAHBL,
- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM paboTaMm.
Hrorosbii
KOHTPOJIb B popme
JK3aMEeHa.

OCHOBHBIE 3aKOHBI
XUMUAU

DOopMyIMpPOBAaHUE 3aKOHOB COXPaHECHMUS
MacChl BELIECTB U IIOCTOSHCTBA COCTaBa
BEIICCTB

YcraHOBKa IPUYUHHO-CIIEICTBEHHON CBSI3U
MEXy COIAEPKaHUEM ITUX 3aKOHOB U
HaMCaHUEM XMMUYECKUX POPMYII U

Tekymmuid KOHTpPOJbL B
dopme:

- YCTHOIO U NMHUCBMEHHOTO
Ompoca;-  MPAKTHUYECKHUX
pabor;

- 1abopaTOPHBIX padoT;
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YPaBHEHHH.

VY cTaHOBKA 3BOIIOIIMOHHON CYIITHOCTH
MEH/IEJIEEBCKON U COBPEMEHHOMN
(GbOopMyIIHPOBOK MEPHUOIUUECKOTO 3aKOHA
JI.1.MenneneeBa

OObsicHeHue (HU3NIECKOTO CMBICIIA
CHUMBOJIUKH MTEPUOUICCKON TaOIUIIBI
xuMu4deckux 3emenToB .M. Menneneena
(HOMEpOB 3Jie MEHTA, EPUO0/Ia, TPYIIIIbI) U
YCTaHOBKA NMPUYMHHO-CIIECTBEHHOM CBSA3U
MEXy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX MU BEILIECTB B
MepuoIax u rpynmnax .

XapakTepucTuKa 3JIEMEHTOB MaJIbIX U
OO0JIBIINX MEPUOIOB MO UX MOJIOKEHHUIO B
[Tepuonuueckoni cucreme JI.M.MeHieneeBa

- TCCTUPOBAHUA 110
TEMaM.

Py0e:xHbIii KOHTPOJIb B
popme:

- MPOBEPOYHBIX padoT MO
OCHOBHBIM T€MaM
JUCIUILTAHBL,

- KOHTPOJIBHBIX PadoOT 10
JIBYM pazjiesnam
JUCTIUTLTAHBL,

- OTYETHI 110
71a00paTOPHBIM U
MPaKTUYECKUM paboTam.

HNToroswplii KOHTPOJIb B
dbopme dK3aMeHa.

OcHoOBHBIE
TEOPUH XUMHHU

VYcTaHOBKA 3aBUCHUMOCTU CBOMCTB XUMUYECKUX
BEILIECTB OT CTPOEHUSI aTOMOB 00pa3yIOIIUX UX
XUMHUYECKUX 3JIEMEHTOB. XapaKTepUCTUKA
BOXKHEHIIMX TUIIOB XUMHYECKUX CBS3EU U
OTHOCHUTEJIbHOCTH 3TOW TUIIOJIOTHH.

OOBbsicHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.
DopMyJIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU
ANEKTPOIUTUYECKON JUCCOLUALNU U
XapaKTepUCTUKA B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUM.
DopMyJIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUHU
XUMHUYECKOTO CTPOCHUSI OPTrAaHUYECKUX COCTUHEHUN
Y XapaKTEpUCTUKA B CBETE 3TOWM TEOPUHU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COECIUHEHU

Texkymuii KOHTPOJb B
popme:

- YCTHOTO U NMHUCHMEHHOTO
ornpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTopHbIX paboT;

- TECTUPOBAHUS TIO
TEMaM.

Py06e:xHblii KOHTPOJIb B
popme:

- IPOBEPOYHBIX PA0OT IO
OCHOBHBIM T€MaM
JUCIUILTUHBL,

- KOHTPOJIBHBIX PaboOT 10
JIBYM pazJiesiaM
JICTIUTLUTAHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPAaKTHYECKUM paboTam.

HNToroBplii KOHTPOJIb
B (hopme IK3aMeHa

Baxxueiiniue
BellecTBa U
MaTepHaJIbl

XapakTepucTuKa cocTaBa, CTpOCHHS, CBOMCTB,
MOJIyYEHUS U IPUME HEHUS BAXKHEUIITUX METAJIJIOB
(IA u II A rpynn, amoMuHUS, JKee3a, a B
€CTECTBCHHO-HAYYHOM TIPO(HIIC U HEKOTOPBIX d-
AJIEMEHTOB) M UX COCIMHCHHUH. XapaKTepruCTUKa
COCTaBa, CTPOCHUSI, CBOMCTB, OJyYECHUSI U TIPUME
HeHus BakHenmux HemeTtawioB (VIII A, VIIA, VIA
TPy, a TaKxke a3ora u Gocdopa, yriaepoaa u
KPEMHHSI, BOJIOPOJIA) M UX COCTMHCHHM. -
XapakTepucTuka cocTaBa, CTpOCHHUS, CBOICTB,
MTOJTYYCHUS U - IPUME HEHUS BaXKHEHIIINX KJIACCOB
YTJIEBOJIOPOOB (AJIKAHOB, IUKJIOATKAHOB, aJIKEHOB,

Texkymuii KOHTPOJb B
dpopme:

- YCTHOTO U MHCHMEHHOTO
orpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTopHBIX PadoT;

- TECTUPOBAHUS TIO
TEMaM.

Py06e:xHblii KOHTPOJIb B
dpopme:

- IPOBEPOYHBIX PAOOT IO
OCHOBHBIM TEMaM
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QJIIKMHOB, apEHOB) M UX HanOoJiee 3HAYNMBIX B
HapOJHOXO35IMCTBEHHOM ILJIaHE MPEICTABUTEIICH.
AHaJorn4Has XapakTepUCTHKA BaXKHEUIIIHX
MIPEACTaBUTENCH IPYTUX KJIACCOB OPTaHUIECKUX
COCIMHEHMI: METaHOJIa U ATAHOJIA CIIOXKHBIX 3(PHUPOB,
YKUPOB, MBLI, alTbJETHIOB ((hOpPMaIIbIETHIOB U
areTanbpAeruaa), KeTOHOB (alleToHa), KapOOHOBBIX
KHUCIIOT (YKCYCHOM KHCIIOTBI, TSl €CTECTBEHHO-
HAYYHOTO MPOQUIIS MPEICTABUTENCH JPYTUX KIACCOB
KHCJIOT), MOHOCaXapua0B (TIFOKO3bI), TUCAXAPUIOB
(caxapo3bl), oJIMcaxapuaoB (Kpaxmasia v
IEJUTIOJIO3b]),- aHWJIMHA, aMUHOKHCIIOT, OEJTKOB,
UCKYCCTBEHHBIX H CHHTETHUECKUX BOJIOKOH,
Kay4JyKOB, IJIACTMACC

JUCTIUTLTAHBL,
- KOHTPOJIBHBIX pabOT 1O
JIBYM pazJienam
JVICTIATUTAHBI,

- OTYETHI 110
1ab0paTOPHBIM U
NPaKTUYECKUM paboTaMm.
HNToroswplii KOHTPOJIb B
dbopme 3K3aMeHa

XuMHYeCKHi
SI3BLIK U
CHUMBOJINKA

Hcnonb3oBanue B yueOHOI 1 podeccCHOHATBHON
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB ¥ CUMBOJIMKHU
Ha3BaHue n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON UIIU
MEXIyHapOJAHON HOMEHKIIATYPE U OTPaXKCHHE
COCTaBa 3TUX COCAMHEHUM C IIOMOLIbI0 XUMUYECKUX
bopmyn. OTpaxkeHue XUMHUYECKUX IPOLIECCOB €
IIOMOIIBI0 YPABHEHUM XUMHUYECKUX PEAKLIUN

Tekymmuid KOHTpPOJbL B
dopme:

- YCTHOTO U NMHUCHMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- 1abopaTOPHBIX padoT;

- TECTUPOBAHUS IO
TEeMaM.

Py0e:xHbIi KOHTPOJIb B
dopme:

- IPOBEPOUHBIX PadOT 110
OCHOBHBIM T€MaM
JUCLUIIMHBL,

- KOHTPOJIbHBIX PabOT 1O
JIByM pazjiesnam
JUCLUIUIMHBL,

- OTYETHI 110
71a00paTOPHBIM U
NPaKTUYECKUM padoTaMm.
HToroBwplii KOHTPOJIb B
dbopme
nudepeHITMPOBAHHOTO
3ayeTa.

XuMuyeckKkue
peakuumn

OOBsICHEHUE CYIITHOCTH XUMHUYECKUX TPOIIECCOB.
Krnaccudukarus XHMHYECKUX peaKnii 1o
Pa3JIMYHBIM MPU3HAKAM: YHCITY U COCTaBY MPOIYKTOB
U PEarcHTOB, TCIUIOBOMY P PEKTY, HAITPABIICHUIO,
(haze, HATMYUIO KaTaIn3aTopa, U3MEHEHHIO CTEIeHEeH
OKHUCJICHUS 3JIEMEHTOB, 00pa3yIoIIUX BEIIECTBA.
YcTaHoBKa MPU3HAKOB OOIIET0 U Pa3TUIHOTO B
TUIMOJIOTUU PEAKIIUI JUIsl HEOPTAHUYECKOU U
OPTraHUYEeCKOU XUMHUH.

Krnaccudukarus BemecTB u MpoIeccoB ¢ TOUKH
3pEeHUST OKUCIICHUSI-BOCCTaHOBJIEHUS. COCTaBICHUE
YPaBHEHUH PEaKIMi ¢ TOMOLIBIO METOAA
ANIEKTPOHHOTO OanaHca

OOBsICHEHNE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM

Texkymuii KOHTPOJb B
dpopme:

- YCTHOTO U MHCHMEHHOTO
orpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTopHBIX PabdoT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xHbIi KOHTPOJIb B
dbopme:

- IPOBEPOUYHBIX PadOT 110
OCHOBHBIM T€MaM
JUCHUILIMHBL,
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PEaKIMU ¥ TTOJIOKEHHUS] XUMHUYECKOTO PABHOBECHS OT
pa3auuHbIX (HaKTOPOB

- KOHTPOJIBHBIX PadoT 10
ZIBYM pasjienam
JMCLUTUIAHBL,

- OTYETHI TI0
71a00paTOPHBIM U
MIPaKTUYECKUM paboTam.

HNToroswplii KOHTPOJIb B
dbopme 3K3aMeHa

XumMu4ecKuii BrInonHeHre XUMUYECKOT0 SKCIIEPUMEHTA B MTOJIHOM

JIKCIIEPUMEHT COOTBETCTBHUH C IPaBUIaMU 0€30IIaCHOCTH.
Habmonenue, guxcanus u onucaHue pe3yibTaToB
IIPOBEJICHHOI0 SKCIIEPUMEHTA

XumMuyeckas [IpoBeneHne caMOCTOATENHHOTO MOUCKA XUMUYECKOU

HHpopManus MH(POPMALIMHU C UCTIOIH30BAHUEM Pa3IMYHBIX

UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTA).
Vcnonp30BaHue KOMITBIOTEPHBIX TEXHOJIOTHI JUTSI
00paboTKHU U Mepesadun XUMUIECKOH nH(pOopMaIuy U
ee MPEJICTABIICHHS B Pa3JIMYHBIX hopMax

Pacuernl no

XUMHYECKHM
$popmysnam u
YPABHEHUSIM

VYcraHoBKa 3aBUCUMOCTH MEKy KaUECTBEHHOUN U
KOJIMYECTBEHHOW CTOPOHAMH XUMHYECKHX O0BEKTOB
U npoueccoB. Penienne pacueTHbIX 3a1a4 10
XUMHYECKUM (hopMysiaM U ypaBHEHUSM

Tekymuii KOHTPOJb B
popme:

- YCTHOTO U NMHUCHMEHHOTO
ornpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTopHBIX PaboT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xHbIN KOHTPOJIb B
dopme:

- IPOBEPOUHBIX paboOT 110
OCHOBHBIM T€MaM
JUCLUILIMHBL,

- KOHTPOJIbHBIX PabOT 1O
JIByM pazjiesnam
JUCLUIUIMHBL,

- OTYETHI 110
71a00paTOPHBIM U
NPaKTUYECKUM padoTaMm.
HTorosmplii KOHTPOJIb B
dbopme 3K3aMeHa

IIpopunasHoe n
npo¢ecCHOHATBHO
3HAYMMOE
coaepxaHue

OOBsicCHEHHNE XUMHUECKUX SIBJICHUHN, IPOUCXOASAILINX B
npupoze, ObITY U Ha pou3BocTBe OnpeencHue
BO3MOXHOCTEH MPOTEKaHUs XUMUYECKUX
MIpeBpaIleHHd B pa3TUIHbIX ycinoBusx CobmoaeHne
MPaBUJI SKOJIOTUYECKH I'PAaMOTHOT'O TIOBEICHUS B
oKpyxatoiei cpesne OlLeHKa BIUSHUS XUMUYECKOTO
3arpsi3HEHUs OKPYXKAoLIeH cpesibl Ha OpraHu3M
YeJIOBEKAa U JIPYTHE )KUBbIE OPTaHU3MBI.

CoOuroieHue mpaBmil 0€3011aCHOTO OOpaIeHUs ¢
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
nabopaTopHbIM 06opynoBanueM Iloaroroska
pPacTBOPOB 3a/laHHON KOHIIEHTPAIMH B OBITY U Ha
npousBoJicTBe Kputnueckas oneHka J0CTOBEPHOCTH
XMUMUYECKOI MH(OpMAIHH, TTOCTYNAIOIIEH 13 pa3HbIX
HCTOYHUKOB

Tekymmuid KOHTpPOJb B
dpopme:

- YCTHOTO U MHCHMEHHOTO
orpoca;

- IPaKTUYECKHUX padoT;

- 1abopaTopHBIX PabdoT;

- TECTUPOBAHUS TIO
TEMaM.

Py0e:xHbIi KOHTPOJIb B
dbopme:

- IPOBEPOUYHBIX PadOT 110
OCHOBHBIM T€MaM
JUCIUILINHBL,

- KOHTPOJIBHBIX PabOT 1O
JIByM pazjiesiaM
JUCLUILINHBL,

- OTYETHI 110
71a00paTOPHBIM U
NPaKTUYECKUM padoTaMm.
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HToroBblii KOHTPOJIL B
dbopme dK3aMeHa.
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Conep:xkanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU0B eI TeJIbHOCTH
o0yuawuuxcs (Ha ypoBHe YUeOHBIX 1eiiCTBHIA)

DopMbI KOHTPOJISI

BBenenue

O3HakoMJIeHHE ¢ OMOJIOTMUYECKUMH CHUCTEMaMH Pa3HOTO
YPOBHSL: KJIETKOW, OPraHU3MOM, OMYJIALMEN, SKOCUCTEMOM,
ouocdepoii. Onpenenenre pojayu OMOJOTHH B OPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTUHBI MUPA U
MPAKTUYECKOU IESITEIBHOCTH JIIOJICH.

OOyueHre cOOTIOICHUIO TIPABIII TIOBEJICHUS B TIPUPO/IE,
OCepe)KHOMY OTHOIICHHIO K OMOJIOTHYECKUM 00BbEKTaM
(pacTeHusIM ¥ JKUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHE

YcTHbIM onpoc
Odopmnenue
Mpe3eHTalMi

YYEHHME O KJIETKE

XumMuueckas
OpraHu3anus
KJIETKH

YMeHue npoBOAUTh CPAaBHEHUE XUMHUYECKOW OpraHu3aluu
KUBBIX U HEKUBBIX 00BEKTOB.

[Tonmy4yenue npeacraBieHus: O PO OPraHUIECKUX U
HEOPraHWYECKHUX BEIIECTB B KIIETKE.

YeTHBIM onpoc

Ctpoenue u
(pyHkuun kiIerku

N3yueHne cTpoeHHsI KIETOK 3YKapHOT, CTPOEHUS U
MHOT000pa3usl KJIETOK PACTEHUN U )KUBOTHBIX C IIOMOIIBIO
MHKpOIIpEnapaToB.

HaGmoienue Ki1eTok pacTeHUi U JKUBOTHBIX MO
MHKPOCKOIIOM Ha I'OTOBBIX MUKpPOIIpCIiapaTax, vX OnrucCaHue.
[IpuroroBneHne U onrcaHue MUKpPOIpENnapaToB KIETOK
pacTeHHi.

VYeTHBIM onpoc
TectupoBanue

OO0MeH BeliecTs U
npeBpaiieHne
JHEpPruu B KJeTKe

YMeHue CTpOUTh CXeMbI SHEPIreTUYECKOro 0OMeHa U
OnocuHTe3a Oenka, POTOCHHTE3A.

[TonmyuyeHue npeacTaBIeHUs O IPOCTPAHCTBEHHOM CTPYKType
6enka, mosiexysn JIHK u PHK

YeTHBIN onpoc
IIpoBepounas
pabora

OPI'AHM3M. PASMHOXEHME U UHANBUJAYAJIBHOE PAZBUTHE OPI'AHU3MOB

PasmHoxkeHune OBnageHne 3HaHUSIMHU O PA3MHOKEHNHU KaK O BaKHEHIIEM YeTHBIN onpoc
OPraHu3MoOB CBOMCTBE KUBBIX OPIraHU3MOB. TectupoBanue
YMeHHe caMOCTOSTENBHO HAXOIUTh OTIIMYHAS MUTO3a OT CpaBHHTENBHAA
MeH03a, OIpenessis BOIOLUOHHYIO POJIb ITUX BUIOB TabIMIa
JCJICHUS] KJIETKU
NupuBuayanbHoe | O3HaKOMIIEHHE C OCHOBHBIMU CTaIUsIMU OHTOT'€HE3a Ha YeTHBIN 01IpoC
pa3BuTue IIpUMEPE Pa3BUTUSA ITO3BOHOYHBIX )KMBOTHBIX.
OpraHusmMa YMeHue XapakTepu30BaTh CTaJUH TOCTIMOPHOHAIEHOTO
pa3BUTH Ha puMepe yestoBeka. O3HaKOMIIEHHE C
[IPUYMHAMY HAPYLICHUHN B Pa3BUTUM OPraHU3MOB.
Pa3Butne ymeHus npaBuiabHO (OpMHUPOBATH J1I0KA3aTEIbHYIO
0a3y 3BOJIIOLIMOHHOTO Pa3BUTHsI JKUBOTHOI'O MUpa
OCHOBBI 'EHETUKH U CEJIEKIIMH
OcHoBHBIE O3HaKOMJIEHHE C IPEAMETOM, 3aJja4aMi, OCHOBHBIMU YeTHBIM onpoc
NOHATHSA U MOHATHAMHM U 3aKOHaMU reHeTukH. [lomyuenne Tecr

3aKOHBbI '€ HECTHKH

NpeaACTaBJICHUA 00 OCHOBHBIX METOAaX I'€CHCTUKH.

Pemenune 3agau

3aKOHOMepPHOCTH
HACJIeICTBEHHOCT
uu
U3MEHYHBOCTH

O3HakoMJIEHHE C HACJIEICTBEHHON M HEHACJIEICTBEHHOM
M3MEHYUBOCTBIO U €€ OMOJIOTHYECKON POJIbIO B DBOJIIOLUU
YKUBOT'O MHUpA.

[TonyueHue npencTaBieHUs O CBSI3U T€HETUKU U MEJULUHBI.
O3HaKOMJICHHE C HACJICJICTBEHHBIMU OOJIE3HSAMU YEIOBEKa, UX
MPUYMHAMU U TPODUITAKTHKOM.

N3yuenue BIUsHUS aJIKOTOJIM3Ma, HAPKOMaHUH, KypEeHHs Ha
HAaCJEACTBEHHOCTh Ha BUIEOMAaTepuase.

AHanu3 GEeHOTUITUIECKON N3MEHYMBOCTU. BEIsSBICHNE
MYTareHOB B OKPYXaloLel Cpe/ie U KOCBEHHAs! OLICHKA

YeTHBIM onpoc
[IporpammupoBaHHbI
U IUKTaAHT
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BO3MOXXHOTI'O MX BJIMAHHWA HA OPraHu3M

OCHOBBI METOJIBI
ceJIeKIUH
pacTeHui,
JKHBOTHBIX M
MHKPOOPTraHU3MO
B

[Tonydyenue npeacTaBiIeHUs: O TECHETUKE KaK O TEOPETUYECKON
OCHOBE CEJIEKI[1H.

Pa3BuTne MeranpeIMETHBIX YMEHUH B MPOLIECCE HAXOXKICHUS
Ha KapTe LIEHTPOB MHOT000pa3usl U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUI U JIOMAIIHUX )KUBOTHBIX, OTKPBITBIX
H. W. BaBuioBbiM.

N3ydenne MeTo10B THOPHUIM3AINN U UCKYCCTBEHHOTO
otOopa. YMeHue pa3doupaThCsi B STUYECKUX aCMEKTax
HEKOTOPBIX JIOCTIKEHUH B OMOTEXHOJIOTHH.

O3HaKoOMIJIEHHE C OCHOBHBIMU JOCTHKEHUSMH COBPE-MEHHOU
CEJIEKIIMU KYJIbTYPHBIX PACTECHUM, JOMAIIHUX KUBOTHBIX U
MUKPOOPraHu3MOB

YeTHBIM o1npoc

MHNPOUCXOXKJAEHUE U PAZBUTHUE KU3HU HA 3EMJIE. 9BOJIIOIINO

HHOE YYEHUME

IIpoucxoxaenue u
HaYaJbHBIE
JTanbl pa3BUTHA
sKH3HHM Ha 3eMJie

AHanu3 1 OLEHKA Pa3JIMYHBIX TUIOTE3 IPOUCXOKICHUS
AKHU3HU.

[Tonydenue npeacTaBieHus 00 yCIOKHEHUU KUBBIX
OpPraHU3MOB Ha 3emJie B IIPOLIECCE FBOIOIHH.

YMeHHe 3KCIepUMEHTAIbHBIM ITyTEM BBISBISATH aJallTUBHbIE
0COOEHHOCTH OPraHU3MOB, UX OTHOCUTENBHBIN XapakTep.
O3HakoOMIIEHHE C HEKOTOPBIMH MPEICTABUTEISAMU PEAKUX U
MCYE3a0UINX BUJOB PACTEHUN U )KUBOTHBIX.

[IpoBenenue onucanus ocode 0IHOTO BUAA IO MOPQO-
JIOTUYECKOMY KPUTEPHIO IIPU BHIIOJHEHUH Ja00PaTOPHOI
paboTsl. BeIsiBiIeHNE YepT MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
pasHbBIM cpeiaM oouTaHus (BOIHOM, HA3eMHO- BO3IYIITHOM,
TTOYBEHHOM).

YcTHBIN 0IIpocC

Hcropus
pa3BUTHA
3BOJIIOLIMOHHBIX
uaen

W3yueHne Hacneaus 4eI0BEeYeCTBA HAa IPUMEPE 3HAKOMCTBA C
ucropuent pa3Butus 3BoounoHHbIX uaei K. Jlunnes, XK. b.
Jlamapxka Y. Japsuna. OnieHuBaHUE POJIA SBOJTIOUOHHOTO
ydeHusi B GOpMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4HOU KapTHHBI MUpa.

Pa3BuTHe crmocoOHOCTH SICHO U TOYHO M3JIaraTh CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHMUS,
BOCIIPUHUMATh U aHATTU3UPOBATh MHEHUSI COOECETHUKOB,
IIPU3HABAasi IPAaBO JAPYroro 4eJIOBeKa Ha MHOE MHEHHE.

VYeTHBIM onpoc

MuKpo3BoIIOLUA
Hn
MAaKpO03BOJIIOLUA

O3HakoMJIeHHE C KOHIENIIUEH BUa, €€ KPUTEPUIMHU, TOA00p
IPpUMEPOB TOI'0, YTO IMOMMYJIAIHA — CTPYKTYPHad CAUHUIA
BUJIA U 3BOJIIOLINU.

O3HakoOMIJIEHHE C JABMXKYIIUMUCA CUJIaMH 3BOJIFOIIMU U €€
JI0Ka3aTeIbCTBAMH.

YcBoenne TOIr0, YTO OCHOBHBIMH HAIIPaBJICHUAMU
HBOJIIOIMOHHOTO IIpOrpecca sIBJIAIOTCS ONOTIOTHUECKUI
Mporpecc U OMOJIOTUYECKUN perpecc. Y MEeHHe OTCTanuBaTh
MHEHHE, O COXpPAaHEHUU OMOJIOTHYECKOTO MHOT000pa3us Kak
OCHOBE YCTOMUMBOCTH OMOC(EphI U MPOrPECCUBHOTO €€
pa3BUTHSA. YMEHHUE BBISBISITh NPUYMHBI BHIMHUPAHHS BUIIOB.

YeTHBIM onpoc
TectupoBanue

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpOMNoOreHes
YesoBeueckue
pacbl

AHanus 1 OLEHKA PA3JINYHBIX TUIIOTE3 O IPOUCXO0XKICHUU
YeJIOBEKA.

Pa3Butne ymeHus CTpOUTH JOKA3aTENIbHYIO 0a3y 1o
CPaBHUTEIBHON XapaKTEPUCTUKE YEJIOBEKa U IPUMATOB,
JI0Ka3bIBasi UX POACTBO.

BblsiBiIeHUE 3TANoOB 3BOIIOLMY YETIOBEKa. Y MEHHE

YeTHBIM onpoc
CocraBienue
TaOJIULBI
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JAOKa3bIBATh PABECHCTBO YCJIOBCUYECKUX paC HAa OCHOBAHUUN UX
POACTBA U €AUHCTBA MMPOUCXOKICHUS. Pa3zButue
TOJICPAHTHOCTHU, KPUTHKA paCru3Ma BO BCEX €ro NpOsABJICHUAX.

OCHOBBI 3KOJIOI'nn
JIKoJI0orus — W3ydenne 3K010ru4eckux (pakTopoB M UX BIUSHUA Ha YeTHBI onpoc
HAayKa 0 OpraHU3MBl. CpaBHuUTENbHAS
B3aHMOOTHOIIIE- 3HAaKOMCTBO C DKOJIOTMYECKHMHU CUCTEMAMM, UX BUIOBOU U TabIMIa
HHMAX OPTaHU3MOB | IPOCTPAHCTBEHHOM CTPYKTypamH. Y MEHUE OOBICHSITh TectupoBanue

IIPUYMHBI YCTOHUYHUBOCTU ¥ CMEHBI HKOCUCTEM.
O3HaKOMJIEHHE C MEXBHUI0BbIMH B3aUMOOTHOILLIEHUSIMU B
9KOCHUCTEME: KOHKYpEHIIMEH, CHMOMO030M, XUIITHUYECTBOM,
MapasuTU3MOM.

YMeHue CTpouTh SIPyCHOCTh PACTUTEIBHOTO COOOIIECTBA,
MUIIEBBIC SN U CETH B OMOIIEHO3€, a TAKXKE IKOJIOTUIECKHE
UPaMUJIBI.

3HaHME OTJIMYUTEIbHBIX PU3HAKOB UCKYCCTBEHHBIX CO-
00I1IECTB — arpo3KOCUCTEMBbI U YPOOIKOCHCTEMBI.
Onucanue aHTPOIIOT€HHBIX U3MEHEHUI B €CTECTBEHHBIX
MPUPOIHBIX JaHAMAPTaX CBOEH MECTHOCTH.
CpaBHUTENBHOE OIMCAaHUE OHON U3 ECTECTBEHHBIX
MPUPOHBIX CUCTEM (HaIpUMep, Jieca) U Kakoh-HuOy1b
arpo3KOCUCTEMBI (HampuMep, MIIEHUYHOTO T10JIS).
CocraBieHue cxeM nepegadn BeIlecTB U SHEPTUH 10 LensIM
MIUTaHMsI B IPUPOJHON HIKOCUCTEME U arpoleHo3e.

buocdepa —
rjooajbHas
IKOCUCTEMA
buocdepa u
YyeJioBeK

Osnakomnenue ¢ yuenuem B. U. Bepnanckoro o 6uocepe
KaK 0 I7100aJbHON SKOCUCTEME.

Hanuuue npezncraBieHns o cxeMe 3KOCUCTEMBI Ha IIpUMepe
Oonocdepsl, KPyroBOpoTe BEIIECTB U MPEBPAILICHIH YHEPTUU B
ouocdepe.

YMeHune 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHoc(epe
Ha KOHKPETHBIX NpuMepax. HaxoxxaeHue cBsi3u U3MEHEHUsI B
onocdepe ¢ MOCISNCTBUSIMH JESITETPHOCTH YEJIOBEKA B
OKpYy’Karollel cpene. YMeHue onpeaesTh Bo3aeiicTBue
IIPOU3BOJCTBEHHON JESITEILHOCTH HA OKPYKAIOILYIO CPENY B
obractu cBoeil Oyayiei mpodeccuu.

O3HakoMIIeHHE C TII00aTHHBIMH SKOJIOTHIECKUMHU
npobiieMaMu .

Ornucanue UCKYCCTBEHHOM 3KOCHCTEMBI. Perenue
9KOJIOTUYECKUX 3a]a4. J|eMOHCTpUpOBaHUE YMEHUS
MOCTAaHOBKH IIeJIeH IeATeIbHOCTH, TUTAHUPOBAHHUS
COOCTBEHHOM JEATENbHOCTU AJIS TOCTUKEHUS TIOCTABIICHHBIX
IeJIeH, MPEeIBUACHUST BO3MOXKHBIX PE3yJIbTaTOB ATHX
NeWCTBUI, OpraHn3aluil CAMOKOHTPOJISL U OLICHKH
MOJTyYEeHHBIX pe3ybTaToB. OO0y4YeHHE COOTIOICHUIO TIPABILIT
MOBEJICHUS B IPUPOJE, OEPEIKHOMY OTHOIIECHUIO K
OMOJIOTUYECKAM O0BEKTaM (paCTEHUSIM, KUBOTHBIM M UX
COO0IIeCTBAM) ¥ MX OXpaHe

TecToBBI KOHTPOJIb
10 TEME

«OCHOBBI 2KOJIOTUU
u 6uochepa»

[TporpamupoBaHHbII
JUKTaHT

BUOHUKA

buonuka kak
OJIHO U3
HANPaBJICHUH
OMOJIOTHM U
KHOEPHETUKH

3HAKOMCTBO C TPyOUYaATBIMU CTPYKTYpaMH B )KMBOW TIPU- POJIE
Y TEXHHUKE, a3POIMHAMUYECKUMH U THAPOJUHAMUYECKUMU
YCTPOMCTBAMH B KUBOW MPUPOJE U TEXHUKE. Y MEHHE
CTPOUTH MOJIENH CKJIAYaTOM CTPYKTYPBI, UC- MOJIb3yEMBIE B
CTPOUTEIILCTBE

Odopmnenue
IIPE3EHTALNN
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Conep:xkanue XapakTepucTHKA OCHOBHBIX BUJI0B YUeOHOI DopMbI
00yueHust AeSITeIbHOCTH 00Y4aI0LIMXCS KOHTPOJIAA
Brenenue 3HAKOMCTBO C O0OBEKTOM M3Yy4YeHUs dKojJoruu. OmnpeneneHue | YCTHBIN ompoc

POJIH SKOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM KaPTHHBI
mupa. JleMoHCTpauus 3Ha4eHUs SKOJIOTMU IPU OCBOCHUU
npodeccuil ¥ CreUaIbHOCTENH CPEHETO

1. OKOJIOT'MA KAK HAYUHASA IUCLHUTTJIMHA

O0111ast PKOIOrust

YMeHue BBISBIATH O0LIHE 3aKOHOMEPHOCTHU ICHCTBHS
(bakTopoB cpefbl Ha opranu3M. IlonydeHnue npencTaBieHU o
MOMYJISIIAH, SKOCUCcTeMe, Orocdepe.

VYeTHBIN onpoc
TectupoBanue

ConmanbHas 3HAKOMCTBO C IPEIMETOM M3YUYEHUS COIIUAIBHON SKOJIOTHH. YcrHbli Onpoc
DKOJOTUSI YMeHHNE BBIACISITh: OCHOBHBIEC YEPTHI CPEAbI, OKPYKAIOMIEH Tect
[Tpuknagnas YMeHue BBIBISITh perHOHANIbHBIE YKOIorudyeckue mpodiemel | KontponbHas
SKOJIOTHS Y YKa3bIBaTh MPUYMHBI UX BOBHUKHOBEHUS, a TAKKE pabora

BO3MOJKHBIC ITYTH CHIXKEHUSI TTOCTEJICTBUM HA OKPYKAIOIIYIO

2. CPEJA OBUTAHUMA YEJIOBEKA U OKOJIOTUYECKAS BE3OITACHOCTD

Cpena oburanus
YeoBeKa

Osnanenue 3HaHUAMU 00 OCOOEHHOCTSIX Cpeabl OOMTaHU
YeJI0BEKa U €€ OCHOBHBIX KOMITOHEHTOB. Y MEHHUE
(bopmMHpOBaTH COOCTBEHHYIO MO3UIIMIO [0 OTHOIIEHHUIO K
CBEJICHUSM, KaCAFOIIMMCS TIOHATHUS «KOM(MOPT Cpebl
OOUTaHUS YEIOBEKay, NOJTYy-4aeMbIM U3 Pa3HBIX HCTOYHHKOB,
BKJIFOYasi DeKsIaMy. 3HaHHE OCHOBHBIX YKOJIOTMIECKUX

YeTHBI o1poc

['oponckas cpena 3HaKOMCTBO C XapaKTepUCTUKAMU TOPOACKOI KBapTuphl kak | Odopmienue
OCHOBHOT'O 3KOTOIIa COBPEMEHHOTO YeJIOBeKa. Y MEHHE MIpe3eHTaIHH
OTIPEAEISTH YKOJIOTUYECKHIE TapaMeTPhl COBPEMEHHOTO [MpoBepounas
YeJI0BEYECKOI0 KUINIIA. 3HAaHHE SKOJIOTMUECKUX TpeOoBaHui | paboTta
K YPOBHIO IITyMa, BUOPALIH, OPTaHU3aI[H CTPOUTEIHCTBA
KHUIIBIX U HEXUIIBIX HOMemeHHﬁ, aBTOMOOMJILHBIX A0por.
Cenbckas cpena 3HaHNE OCHOBHBIX IKOJIOTHYECKUX XapPAKTEPUCTUK CPEIIbI TectupoBanue

0o0uTaHUs YEIOBEKA B YCJIOBUAX CEJIbCKOM MECTHOCTH.

3. KO

HIIEILMS YCTOMYMBOI'O PA3BUTUS

Bo3HukHOBEHME 3HaHUE OCHOBHBIX MOJIOKEHHUI KOHIENIIMN YCTOWYUBOTO pa3- | YCTHBIN OMpocC
KOHILETINH BUTHS U IPUYMH €€ BOZHUKHOBEHUS. Y MeHue (popMupoBaTh
YCTONYUBOIO COOCTBEHHYIO TIO3UIIUIO 110 OTHOIIEHHUIO K CBEJICHUSIM,
pa3BUTHUA KaCaOIUMCS IOHATHUS «YyCTOMYUBOE PAa3BUTHEY.
Y cTONYMBOCTD 1 3HaHNE OCHOBHBIX CIIOCOOOB pPEIIEHUs KOIOTHIECKUX IIpoBepounas
pa3BUTHE po0JieM B paMKax KOHLENIUH «Y CTOWYMBOCTb U Pa3BUTHE». | paboTta
YMeHue paznn4arbe 5)KOHOMHYECKYIO0, COLUANIBHYIO,
KYJBTYPHYIO U 9KOJIOTHYECKYIO YCTOMYHUBOCTb. Y MEHHE
BBIYHCIIATH MHJIEKC YEJIOBEYECKOIO Pa3BUTHS IO OTHOLICHHIO
K OKpY>Karollen cpene.
4. OXPAHA TIPUPO/IbI
IIpuponooxpannas 3HaHUE UCTOPUH OXpaHbl MPUPOAbI B Poccun 1 OCHOBHBIX VYeTHBI onpoc
JIeATEIbHOCTD THUIIOB OpraHU3alMii, CIOCOOCTBYIOIIMX OXpaHe MPUPOIBL.
YMeHHe onpenensaTb COCTOSIHUE IKOJIOTHYECKOM CUTY AN
OKPY’KaIOIllel MECTHOCTH U IIPEAJIaraTb BO3MOXKHBIC ITyTH
CHWDIKEHUS aHTPOIIOI€HHOT'0 BO3JICHCTBHS HA IIPUPOLLY.
ITpuponHbie pecypcsl | YMEHHE NOJIb30BaThCSI OCHOBHBIMHM METOIaMU HAyYHOTO KonTponbhas
U UX OXpaHa MO3HAHUS: ONMCAaHUEM, U3MEPEHHUEM, HaOIoIeHneM — JiIst | pabota

OILIEHKH COCTOSIHUS OKPY KAFOIIEH cpelibl U ee MOTPeOHOCTH
B OXpaHe.
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