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1. TIACHOPT IPOI'PAMMBI YYEBHON JUCIUIIJIMHBI BUOJIOT A

1.1. O6aacThL NpUMEHEHUS MPOTPAMMBbI:

[Iporpamma  y4yeOHOW  JOUCHUIUIMHBI  SBJIAETCS  YacTbhiO OCHOBHOM
npodeccruonansHOl  00paszoBarenbHON TporpaMmbl B cooTBeTcTBHH ¢ PI'OC 1m0
crienuanbHOocTn29.02.04 KoncTpynpoBanue, MOAEIMPOBAHUE U TEXHOJIOTHS IIBEWHBIX
15631 (SN1150%8

1.2.MecTo yueOHOu AMCUMILIMHBI B CTPYKTYype OCHOBHOM
npogdeccnoHaIbLHON 00pa3oBaTeIbHOM IPOrPaAMMBI:

VyeOHas  gucimiuimHa — «buosorus»  gBigeTrcs  00s3aTENbHON  4YacThIO
oO1reoOpa3oBaTeNbHON TMOATOTOBKM crienuainuctoB cpennero 3seHa (OIICC3) B
pazznene TpodecCHOHANbHBIX JUCHUIUIMH B  cooTBeTcTBUM ¢ DenepanbHbIM
roCyJ1IapCTBEHHBIM o0pa3oBaTeIbHBIM CTaHJApPTOM (P10C) CPEIHETO
npodeccuonansHoro  obpazoBanus  (CIIO) mnmo  cmenmanbHoctn  29.02.04
KonctpyupoBanue, MoJIeIMPOBaHUE U TEXHOJIOTUS IIBEHHBIX U3IEITHIA.

1.3.leaun u 3agayu y4yeOHOH AUCHUIJIMHBI — TPeOOBAHHMS K pe3yJbTaTaM
OCBOCHUSA Y4eOHOM AMCHUTIIUHBI:

B pesynbTraTe ocBoeHUsI y4E€OHOM TUCIUIUIMHBI O0yJarOUUiCs T0KEH YMETh:

-IIPUBOJUTH IIPUMEPBI JKCIIEPUMEHTOB 151 HaOJIIOICHHI,

00OCHOBBIBAIOLINX:aTOMHO-MOJIEKYJISIDHOE ~ CTPOEHHE  BEIECTBA, CYLIECTBOBAHHE
AIEKTPOMAarHUTHOIO  TIOJISI, BOJHOBBIE M KOPIIYCKYJISIDHBIE CBOMCTBA  CBETA,
HEOOPaTUMOCTh TEIJIOBBIX IPOILIECCOB, pa30eraHue TajlakTHUK, 3aBUCHUMOCTh CBOWCTB
BEILIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKLUUU OT
TEMIIEpaTypbl U KaTalIU3aTOPOB, KIIETOYHOE CTPOCHUE KUBBIX OpraHu3mMoB, pois JJHK
KaK HOCHUTENs HacCJIEeJACTBEHHOW MH(GOpMAIMKM, 3BOJIIOIHUIO JKUBOW MPUPOJIBI,
IIPEBpAILCHUE DHEPTUM. B3anMOCBSA3b KOMIOHEHTOB 3KOCHUCTEMBI, BIMSHUE Ha HHX
NEATEIIbHOCTH YEJIOBEKa,;

-O0BSACHITh MPUKIAAHOEC 3HAYEHUE BAXHEWUIIMX JOCTIKEHUM B 00JacTH
€CTECTBEHHBIX HayK IS0 pa3BUTUS DSHEPreTUKHU, TPAHCIOPTA, CBS3M, IMOJy4YCHUS
CUHTETUYECKUX MAaTEepUaJIOB, CO3JaHUs OMOTEXHOJOTHUM, JIeUeHUs] WHQPEKIIMOHHBIX
3a00J1eBaHUM, OXpaHbl OKPYIKAIOIIEH Cpeabl;

-BBIIBUTaTh TUIIOTE3bl W MpeiaraTb INyTH WX HPOBEPKHU, AENaTh BBIBOJBI Ha
OCHOBE SKCIIEPUMEHTAIBHBIX JAaHHBIX, TPEICTABICHHBIX B BUIE rpaduKa, TaOIUIbl WIN
JarpamMMBel;

-paboTath €  €CTECTBEHHO-HAay4YHOW HWH(oOpManuen, conepxkamieics B
coobmenusix CMU, uHTEpHET-pECypcax, HAyIHO-TIOMYJIIPHOUN JIUTEepaType, OIICHUBATh
€€ JOCTOBEPHOCTB;

-HCIIOJIb30BATb HpI/IO6peTeHHBIe SHaAHUA W YMCHHUA OJId IHPAKTUKA U
HOBCCI[HCBHOﬁ KU3HHU JJIA: OLICHKH BJIIMAHUA Ha OopraHusm YCJIOBCKA
QJICKTPOMAIrHUTHBIX BOJIH MW  PAaJHOAKTHUBHBIX HSHY‘ICHI/Iﬁ, 3HGpFOC6epe)KCHI/I$I,
0e30IacHOT0  MCITOJIb30BaHMS MAaTCpuaJioOB H XHUMHYCCKHUX BCHICCTB B 6I>ITy,
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npo(UIaKkTUKM HMH(EKIUOHHBIX 3a00eBaHMI, HHUKOTMHOBOW, aJKOTOJIBHON U
HAapKOTHYECKOM 3aBUCHMOCTEM, OCO3HAHHBIX JIMYHBIX JEHCTBUM IO OXpaHe
OKPYKAIOIEH CPebl.

B pesynbTaTe ocBoeHUs y4eOHON AUCIUIUIMHBI 00yYatOUIUICs JOKEH 3HATh:
-CMBICJI TIOHSITUM: €CTECTBEHHOHAYUYHBIH METOJ MO3HAHMUS, IJIEKTPOMArHUTHOE
MoJie, AJIEKTPOMArHUTHHIE BOJIHBI, KBAHT, MEPUOJMYECKUN 3aKOH, XUMHUUYECKasl CBS3b,
XUMHUYECKas PEaKIusi, MaKpOMOJeKyna, OeloKk, KaTamm3aTop, (QepMeHT, KIeTKa,
mupdepennmanust knetox, JIHK, Bupyc, spomtonms, 6mopazHooOpasue, OpraHm3M,
MOMYJISIINS, YKOCUCTeMa, Orocdepa, IHTPOIHUS, CaMOOPTaHU3AITHUS;
-BKJIaJ] BETUKUX YYCHBIX B (POPMHUPOBAHNE COBPEMEHHOHN €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA.
B pesynbTaTe 0CBOCHUS TUCHUIIIMHBI 00YYaIOIUNACS JOJKEH YMETh:
® Ha3bIBATh: W3YUYCHHBIE BEIIECTBA MO «TPUBUAIBHOW» WIM MEXIyHApPOIHOU
HOMEHKJIaTypawm;
® omnpeaeJATb: BaJCHTHOCTb U CTENEHb OKHUCJICHUS XUMHUYECKUX HJIEMEHTOB, THI
XUMUYECKON CBS3M B COEIUHEHHMSX, 3apsj] MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKON PELIETKH, XapaKTep CpPelbl B BOJHBIX PacTBOpax,
OKUCIIUTENIb W BOCCTAaHOBUTEIb, HAINpaBJICHUE CMEIICHUS PaBHOBECHUS O]
BIIUSIHUEM Pa3JIMYHBIX (AaKTOPOB, M30MEPHI U TOMOJIOTH, MPUHAJIC)KHOCTh BEIIECTB
K pa3HbIM KJIacCaM HEOPTraHWYECKUX M OPraHMYECKUX COCIUHECHUM; XapakTep
B3aMMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIaX, THUIbl PEaklMil B HEOPraHUYECKOU M
OpTraHUYECKON XUMUHU;
® XapaKTepu3oBaTh:S-, P-, O-ameMeHTH MO HMX TNoJokeHuio B Ilepuomuueckoi
cucteme J[.M. MenpeneeBa; o0mime XMMUYECKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX W OPTraHMYECKUX COCAUHEHUN; CTPOCHUE U
CBOIMCTBAa OpPraHWYECKUX COEAMHEHHH (YIJIEBOJOPOJOB, CHUPTOB, (HEHOJIOB,
aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOJIOB);
® O0BSACHATBL: 3aBUCHMOCTh CBOMCTB XMMHUYECKOTO 3JIEMEHTa U OOpPa30BaHHBIX UM
BenlecTB OT noJiokenust B Ilepumomnueckon cucreme J[I.M. Menneneena;
3aBUCUMOCTh CBOMCTB HEOPraHUYECKUX BEIIECTB OT MX COCTaBa WU CTPOCHWS,
MPUPOJYy XUMHYECKON CBSA3H, 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PpEaKIUU OT
pasnUYHBIX (PAKTOPOB, PEAKITMOHHONW CMOCOOHOCTU OPTaHUYECKUX COCAMHEHHH OT
CTPOCHHUS UX MOJIEKYJI,
¢ BBINOJHATH XUMHYECKHII JKCIEPUMEHT II0 pPACHO3HABAaHUIO BaKHEWIIHMX
HEOPTaHUYECKUX M OPTraHMYECKUX BEIIECTB, MOJYYECHHUIO KOHKPETHBIX BEIECTB,
OTHOCSIIIINXCS K U3YUYEHHBIM KJIacCaM COEUHEHMUI;
NPOBOAUTH PACUETHI 10 XUMHUECKUM (HOpMYyJIaM U YPAaBHEHUSIM PEaKITUii;
OCYLIECTBJIATL  CAMOCTOATENBHBI  MOWUCK  XUMHUYECKONM  HWHpoOpManuu C
WCIIOJb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX WU HAYYHO-
MONYJSIPHBIX W3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTEepHETa);
WCIIOJIb30BAaTh  KOMIBIOTEPHBIE TEXHOJOTUW i OO0paboTKM U  mepenadu
XUMHUYECKON MH(OPMALIUK U €€ MPEICTABICHUS B PA3IMUHBIX (hOopMax;

B pe3ynbTaTe 0CBOCHUS JUCHUIUIUHBI 00YUYAIOIIUICS JOJDKEH 3HATD:

® PpoOJib XMMHHU B €CTECTBO3HAHUMU, €€ CBSI3b C JIPYTMMHU €CTECTBEHHBIMU HAyKaMH,
3HAYEHHUE B KU3HU COBPEMEHHOTO OOIIECTBA;

e BaKHeHIIMEe XMMHUYECKHE MOHATHS: BEIIECTBO, XUMHUYECKHH DJJIIEMEHT, aTOM,
MOJIEKYJIAa, Macca arTOMOB M MOJIEKYJI, MOH, PAaJHKaJ, auIOTPONUs, HYKIUIbl U
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U30TOIIbI, aTOMHBIC S-, p-, d-opGuTaim, XUMHUYeCKas CBSI3b,
AIEKTPOOTPULIATEIBHOCTh, BaJIGHTHOCTh, CTENEHb OKHUCJICHUS, TUOpUAN3aIs
opOuTanel, MNPOCTPAHCTBEHHOE CTPOEHHWE MOJICKYJ, MOJIb, MOJISIpHAas Macca,
MOJISIDHBIE  00bEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJCKYJSIPHOTO W
HEMOJICKYJISIPHOTO CTPOEHUSI, KOMIUIEKCHBIE COEAUHEHUS, TUCIEPCHBIC CHUCTEMBI,
WCTUHHBIE PACTBOPBI, JJIEKTPOIUTHUYECKAS AUCCOLMAIUS, KHCJIOTHO-OCHOBHBIC
pEakuMu B BOJHBIX pPACTBOpPAx, THUIPOJIU3, OKHCICHUE UM BOCCTAHOBJIEHHUE,
AJIEKTPOJIN3, CKOPOCTh XHUMHUYECKON peakiuyd, MEXaHU3M pEakiuu, KaTaiaus,
TEIIOBOM A EKT peaknuu, O>HTAIBIH, TEIIoTa O0pa3oBaHUs, JHTPOIHS,
XUMHYECKOE€ PpPABHOBECHE, KOHCTAaHTAa pPABHOBECHS, VYIJIEPOJHBIA  CKEJIET,
(GyHKIIMOHAIbHASA TPYIa, TOMOJIOTHS, CTPYKTYpHas W IPOCTPAHCTBEHHAs
U30MEpUs, UHIYKTUBHBIA M ME30MEpPHBbIN 3 GEeKThl, 3MeKTpoduil, HyKIeodu,
OCHOBHBIC THUIIbI PEAKIM B HEOPraHUYECKON U OPraHUYECKON XUMUHU;

® OCHOBHbIC 3AKOHbI XUMHUM: 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH MMOCTOSIHCTBA
cocraBa BemiecTB, [lepuognueckuit 3akon [[.M1. Mennaeneesa, 3akoH ['ecca, 3akoH
ABorazapo;

® OCHOBHbIE TeOpUM XUMHMH; CTPOCHUA  aTOMa, XUMHYECKOW  CBS3H,
AJIEKTPOJUTUYECKON TUCCOLMALINYU, KUCIOT U OCHOBAaHUM, CTPOCHUSI OPTaHUYECKUX
Y HEOPraHUYECKUX COCAMHEHUM (BKIIIOUAs CTEPEOXUMHUIO), XUMUYECKYIO KUHETHKY
1 XMMHYECKYIO0 TEPMOJIMHAMUKY;

o KJACCM(PUKANUIO U HOMEHKJATYPY HEOPraHUYECKUX ©  OPraHUYECKUX
COCJIMHECHUN;
NPUPOIHbIE HCTOYHUKH YTJIIEBOJOPOJIOB U CIIOCOOBI UX MEPEPadbOTKU;
BelleCTBA M MAaTepHaJibl, IIHPOKO MCNOJb3yeMble B INPAaKTHKE: OCHOBHBIC
METAJIbl U CIUIaBbl, rpadur, KBapl,, MUHEPAIbHbIC yAOOpPEHHUS, MUHEPAJIbHbIC U
OpraHUYECKUE KHUCIOThI, IIEJIOYH, aMMHUaK, YTJIEBOJAOPOAbI, (EeHOoJ, aHWIMH,
METaHOJI, ASTaHOJ, OTUJICHIJIMKOIb, TJIMICPUH, (OpMaabIeru, aleTalbIeTu/I,
aleToOH, TJIIOKO3a, caxapo3a, Kpaxmaj, KJIeT4aTKa, AaMHUHOKHCJIOTHI, O€JKH,
HMCKYCCTBEHHBIC BOJIOKHA, KaydyKH, IIJJaCTMAacChl, >KUPbI, MbLJIa W MOIOIIUE
CpEJICTBA;

OcBoeHue copepkaHusi y4eOHOW AuCHUIUIMHBI «OCHOBBI €CTECTBO3HAHUS»
obecrnieunBaeT JOCTUKEHUE CTYJIEHTaMH CIICIYIOIINX Pe3yJbTATOB:

JIUYHOCHIHbIX .

- YCTOWYMBBIM HMHTEpPEC K HUCTOPHHM W JIOCTIKCHHSAM B O0JACTH €CTECTBEHHBIX
HayK, YyBCTBO I'OPJIOCTH 32 POCCUMCKHE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTb K TPOJIOJDKCHHIO 00pa30BaHMS, IMOBBINICHUIO KBANIH(UKAIIUA B
n30paHHONM MPODECCHOHANTBHON MESITEILHOCTH C HCIOJIb30BaHUEM 3HAHWM B 0OJACTH
€CTEeCTBCHHBIX HAYK;

- 00BEKTHMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMI B 00JIACTH €CTECTBEHHBIX
HayK JIsl YeJIOBeKa U OOIIECTBA, YMEHUE UCTIOJIb30BATh TEXHOJOTMYECKUE JOCTHKEHUS
B oOmactu  (GU3UKH, XUMHUH, OWOJOTMM IS  TIOBBIIMICHUS  COOCTBEHHOIO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOPAaHHOM MPOGECCHOHAITBHON ACATETBHOCTH;

- YMCHHME IPOAHAIM3UPOBATH TEXHOTCHHBIC TIOCIEACTBUS IS OKpYKaromeh
Cpebl, OBITOBOM M MPOU3BOJACTBEHHOM JIESITEIILHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSTEJILHO JOOBIBATH HOBBIC JIJI CE€0sl €CTECTBEHHO-HAYYHbIC
3HAHUS C UCIIOJB30BAHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB MH(OPMAIINH;



- yYMEHHE YOpaBJIsATh CBOEW ITO3HABATEIBHOM JESATEIbHOCTBIO, MPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAWBATh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHS B KOMAHJE I10
penieHuo o0ImuX 3a7a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomemHbix:

- OBJAJCHHE YMEHUSMH W HaBbIKAMH pPAa3JUYHBIX BHUIOB I103HABATEIBHOU
NEeATEIbHOCTH JIJISl U3YUYEHHSI pa3HbIX CTOPOH OKPYKAIOLIEro €CTECTBEHHOIO MUPA;

- TIPUMEHEHUE OCHOBHBIX METOJOB TO3HaHUS (HAOJIONEHHS, HAYy4YHOIO
DKCIIEPUMEHTA) ISl M3YyYEHHs Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAy4YHOW KapTHHBI
MHpa, ¢ KOTOPHIMH BO3HHUKAET HEOOXOJUMOCThH CTAJIKMBATHCA B MPO(EeCcCHOHATBLHON
chepe;

- YMEHHE OMpPEAeATh UEIN U 33J]a4M JIeATeIbHOCTH, BEIOMPATh CPENICTBA ISl UX
JIOCTUKEHUS HA MPAKTUKE;

- YMEHHE UCIIOIb30BATh PA3JIMYHbICE UCTOUYHHUKU JJIS TOJYYEHHS] €CTECTBEHHO-
HayyHOM uWH(pOpMalMu U OIEHMBaTb €€ JOCTOBEPHOCTb JUISl  JOCTHIKCHHUS
MOCTaBJICHHBIX 1ICJICH M 3aJ1a4;

npeoMemHuIX:

- c(hOpMUPOBAHHOCTh MPEACTABICHUN O 1IEJIOCTHOM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHE MHpPA, NPUPOJAE KaK €IMHOM ILEJOCTHOW CHCTEME, B3aUMOCBS3H
YeJloBeKa, IMpUPOAbl M  OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacuTadbax
Bcenennoi;

- BJIQJICHUE 3HAHUSMU O HauOOJIee BAXKHBIX OTKPBITHSX M JIOCTHKEHUSX B
o0acT €CTeCTBO3HAHMS, MOBIUSABLINX Ha SBOJIIOIUIO MPEACTABICHUN O MpuUpoje, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

- c()OPMUPOBAHHOCTb YMEHHUSI NMPUMEHSATh E€CTECTBEHHO-HAYUYHBIE 3HAHUS Jis
OOBSICHEHMSI ~ OKpPY)KAIOIIMX  SIBJICHUM, COXpaHEHHs  3J0pOBbS, OOecHedeHus
0€30MaCHOCTH  JKU3HEJCATENIbHOCTH,  OEpeKHOr0  OTHOLIEHUS K  MPHUPOJE,
PaMOHAIIBHOIO IPUPOJONOJIB30BaHU, @ TAaKKE BBIIIOJIHEHUS POJM TI'PAMOTHOIO
OTpeOuTENS;

- cpOpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJI€ MO3HAHMS MPUPOJBI U
CpelCTBaX M3yYEeHHs] Meramupa, MakpoMuUpa M MHUKPOMHUPA; BIIaJICHUE NpPUEMaMHU
€CTECTBEHHO-HAYYHBIX HAOIIOJEHUH, ONBITOB, UCCIEAOBAHUM U OLICHKU JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB;

- BIIQJICHUE TMOHSATUMUHBIM aNnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIIUM
NI0O3HAaBaThb MHpP, y4YacTBOBAaThb B JHMCKYCCHSIX II0 €CTECTBEHHO-HAyYHBIM BOIPOCAM,
UCIIOJIb30BaTh Pa3IMYHbIe MCTOYHUKUA HMH(OpPMAIMM AJi1 MOATOTOBKH COOCTBEHHBIX
paboT, KpUTHUYECKHM OTHOCUTbCA K cooOmenusM CMMU, coxepxamuMm Hay4dHYIO
uH(pOpMAITHIO;

- c(OpPMUPOBAHHOCTh YMEHHM MOHMUMATh 3HAYMMOCTh €CTECTBEHHO-HAYyYHOTO
3HaHUS ISl KQXKJIO0TO YeJIOBEKa He3aBUCUMO OT €ro Mpo(ecCUOHANbHON NesSTEIbHOCTH,
paznuyaTth (PaKThl M OIICHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJbI, BHJIETh UX CBS3b C
KPUTEPUSAMU OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOU LIEHHOCTEM.
JIUYHOCMHBIX
- YyBCTBO TOPJOCTH W YB@XEHUS K HCTOPUM M JOCTHKEHHUAM OTEHYECTBEHHOM
XUMUYECKON HAayKH; XUMHUYECKH TpPaMOTHOE TOBEAEHHME B NPO(EecCHOHATLHON
JIESITEIBHOCTH U B OBITY MpU 00pallleHnu ¢ XUMUYECKUMU BEIIeCTBaMU, MaTepuaIaMu U
IIPOLIECCAMY;
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- TOTOBHOCTh K TIPOJOJKEHUIO OOpa3oBaHWsS ¥ TIOBBINICHUS KBATU(UKAIUU B
n30paHHON TpodeccHoHanbHON AEATENbHOCTY M OOBEKTHMBHOE OCO3HAHHE POJIHU
XUMHYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHUE UCIOJIb30BATh JTOCTUKEHHSI COBPEMEHHON XMMUYECKOM HAYKU U XUMHUYECKUX
TEXHOJIOTWUM 11 TOBBIIIEHUSI COOCTBEHHOTO MHTEIUICKTyaJbHOTO pPAa3BUTUS B
BbIOpaHHOU TTPO(HECCUOHATTEHON e TeIbHOCTH;

MemanpeomemHvix

- HWCIOJIb30BAaHUE PA3JUYHBIX BHJOB I[I03HABATEIBHOW JAEATEIBHOCTH U OCHOBHBIX
WHTEJUIEKTYJIbHBIX —ONepanuil (MMOCTaHOBKHM 3adaud, (OpMyJIMpOBaHUS THIOTE3,
aHalM3a U CUHTE3a, CPAaBHEHUs, 000OIECHUS, CUCTEeMAaTU3aI[uH, BBISIBICHUS IPUUMHHO-
CJICJICTBEHHBIX CBS3€H, MOUCKA aHAJIOroB, (POPMYJIUPOBAHMS BHIBOJIOB) JUISl PEIICHUS
MOCTAaBJICHHOW 3a/Jayd, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHWS (HAOIIOACHHUS,
HAYYHOT'O SKCIEPUMEHTA) JIJISl U3YUEHHUSl PA3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U
IpOLIECCOB, C  KOTOPbIMH  BO3HHMKAeT  HEOOXOJUMOCTb  CTaJKHBATbCA B
npoeccuoHanbHOM chepe;

- MCTOJIb30BaHUE PA3NIMYHBIX UCTOYHUKOB JIJISl TTOJIYYEHUS] XMMUYECKON uH(pOopMaIm,
YMEHHE OLEHUTHh €€ JOCTOBEPHOCTHh JUISI JOCTHMIKEHHsS XOpPOLIMX pe3yJIbTaTOB B
npogeccuoHanbHOU cdepe;

NPEOMENnHbIX:

- c(OpMHUPOBAHHOCTh TMPEJACTABICHUN O MECT€ XHMHU B COBPEMEHHOM HayudyHOU
KapTUHE MHpA; T[OHMMAaHHE pOJIM XUMHUU B (HOPMUPOBAHMHM KPYrozopa H
(YyHKIHMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] MPAKTHYECKUX 3a/1a4;
-BJIQJICHUE OCHOBOIIOJATAIOIIMMH XUMUYECKAMU TOHATUSIMH, TCOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE IIOJIb30BAHUE XMMUUYECKOM TEPMHUHOJOTHEH U
CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMH METOJAaMH HAYYHOTO MO3HAHUSA, MCIOJIb3YEMbIMH B XUMHM:
HAOJIIOZICHUEM, OIKMCAHHEM, H3MEPEHUEM, HKCIIEPUMEHTOM; yMEHUE 00pabaThiBaTh,
OOBSICHSITh PE3YyJbTAaThl MPOBEACHHBIX OIBITOB W JEJNaTh BBIBOJABI, TOTOBHOCTH U
CIIOCOOHOCTH MMPUMEHSATh METOIbI TIO3HAHUS IPY PEIICHUH NMPAKTUUECKUX 3a/1a4;

- c(hOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIC OIICHKH W TPOU3BOIUTH
pacyeThl M0 XUMHUUECKUM (PopMyJiaM U YpaBHEHUSIM;

- BJIAJICHUE TPABWIAMU TEXHUKH O€30MAaCHOCTH MPH HCIOJIb30BAHUM XHMHYECKUX
BEILIECTB;

- c(hopMHpPOBAHHOCTH COOCTBEHHOW TMO3UIMU 1O OTHOIIEHUIO K XHUMHUYECKOU
uH(dOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB.

1.4. PexoMeHayeMoe KOJUYECTBO YaCOB HA 0CBOeHHe padoueii mporpamMMbl
Y4eOHOM JUCUUIJINHBI:

MakcHUMasbHas yueOHasi Harpy3ka 00y4aromuxcsa— 176 waca
6 mom uucne: 00s3aTenbHas ayUTOpHas Harpy3ka— 117 yacoB
caMOCTOsATENIbHAs paboTa— 59 vacor



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0bem yueOHOI TUCHUIIMHBI M BUABI Y4e0HOH padoThI

Bup yueoHoii padoTbl

Oobvem uacos

MakcumanbHasi yueOHast Harpy3Ka (Bcero) 176
OO0s13aTenbHas ayIuTOpHas yueOHasi Harpyska (Bcero) 117
B TOM YHUCJIE:

JIEKIIUA 42
MPAKTUYECKHUE 3aHATUS 75
CamocrositenpHast paboTta o0ydaronierocs (Bcero) 59

[TpomexyTounas arrecranus — quQGepeHIIMPOBAHHBIN 3a4€T B 2 CEMECTpPE




2.2. TemaTtudeckuii miaH u coaepxkanue yaeonou aucruminasl [100.01.02 OCHOBBI ECTECTBO3HAHU A

HaumeHoBaHue Conep:kanue  y4eOHOro MarTepuasa, JadopaTOpHble M  NpPaKTHYecKHe Ppadotbl, | O0beM YpoBeHb
pa3aesioB U TeM CaMOCTOSITe/IbHAsI padoTa 00yualuuxcs, KypcoBasi padoT (IpoeKT) (eciu npedycmompeHtul) 4aco0B OCBOEHUS
1 2 3 4
Pa3zpnen 1. XUMMUS C JEMEHTAMMU DKOJIOI'MHA 50
Boga, ee ¢usnueckue u XxuMudeckue cBOicTBa. PacTBopeHHe TBEpbIX BEIIECTB U Ta3oB. 2
MaccoBast 101151 BEllleCTBa B pacTBOPE. 5
Tema 1.1 [IpakTHueckue 3aHATHS
Bonnsie pecypcer 3emun. KadecTBo BOJBI. 3arpsi3HUTENIM M CIIOCOOBI OYMCTKH BOJIBI.
Bona, pacTBopsI A peeyp A p ABL | 4 2.3
Kectkast Boga. OnpecHeHHe BObI.
[IpakTrueckue 3aHaTHs: AHAIU3 COIEPKAHUS IIPUMECE B BOJIE 4
[IpakTrueckue 3aHsATHS: pelieHue 3aaa4 no reme «Boga. PactBopb» 4
CamocrosiTenpHas padbora 10
XuMHUeCcKu# cocTtaB Bo3ayxa. Atmocdepa u kinumaT. O30HOBBIE JBIPHI. 4
Tema 1.2.
Kucnotneie noxau. Kucnorsl u menoun. [lokasarens KucaoTHOCTH pacTBOpoB pH.
XUMHUYECKHE TPOLIECCHl B 1,2
armocdepe [Ipaktuueckue 3ausarus: M3mepenue yposusa CO. 7
[IpakTrueckue 3aHATHSA: MHTEPAKTUBHBINA KPYIJIBII CTOJI IO TEME « XMMHUYECKHE TIPOLECCHI
B aTMocdepe» 4
CamocrositenpHas pabora 12
XUMHUYECKHE DJIEMEHTHl B OpraHu3Me uesnoBeka. OpraHvMueckue M HEOPraHMYeCKue 5
BELIECTBA. 2
[IpakTHuecKue 3aHATHs
Tema 1.3 OcHOBHBIE COCAMHEHUS: OCNKH, YTIEBOABI, >XKUPHI, BUTaMUHBL. CTpoeHHe OeTKOBBIX 2
ma 1.3.
MOJIEKYJ. XOJIECTEPHH. 1,2,3
XumMusi UM OpraHusm 2
[IpakTHyeckue 3aHsATUs
YesioBeKa
MuHepanbHbIe BENIECTBA B MPOIYKTaX MUTAHUS, MUIIEBbIE TOOABKH. 2
[IpakTHyeckue 3aHsATUs 2
COGanancupoBanHoe nuTtaHue. MHTepakTUBHBINA GUIBOPA MO TeMe «XUMHUS U OPraHHU3M 4

YCIOBCKa»
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| Camocrositenshas pabora

=
N

Paznea 2.

BHNOJIOI'Us C 3JIEMEHTAMMU 3KOJIOT A

D
Y

Tema 2.1.
Hauboinee ob1ue
MIPEJICTABICHHS O KU3HH

Iloustue «xu3HbY. OCHOBHBIE IIPHU3HAKHU JXUBOTO.

[Tonstue «opranu3zm». MHTepakTUBHAs mpe3eHTauus 1mo Teme « Pa3HooOpasue »KUBBIX
OpraHU3MOB.»

Kierka. OOMeH BemiecTB U npeBpaiienue sHeprun B kinerke. JTHK.
[IpakTHyecKkue 3aHsATHS

[IpakTuueckue 3aHsATHs Y POBHH OpPraHU3alliu )KUBOU IPUPOJIBI.

3BOJIIOIII/I$[ KHBOTO. I[BI/DKYHII/IC CHJIBI 5BOJIFOLIMH.
HpaKTI/IquKI/IC 3aHATUA

HpaKTI/IquKI/IC 3aHATUA: prr.]'[LIﬁ CTOJI I10 TEMC ((Hpe,Z[CTaBJ'ICHI/IH O X KU3HHN»

O INDNIBENDN NN

CamocrosiTenbHas padora

[uny
N

Tema 2.2.

Opranmusm 4ejoBeka H
OCHOBHbIE€ TPOSBJIEHUS
€ro Ku3HeAesTeIbHOCTH

HpaKTI/IquKI/IC 3aHATUA TKaHI/I, OpraHbl U CUCTCMBI OPraHOB YCJIOBCKA.

SN

[Ipaktnueckue 3anatus Ilutanne wu  ero 3HaueHue. [lumeBapenue. Cucrema
NULIeBapUTENbHBIX OpraHoB. [IpenynpexaeHue numeBslx oTpasieHui. ['acTput u nuppos
IIEYECHHU.

[IpakTnueckue 3aHsTUs JlpixaHwe opraHu3moB. OpraHbl JbIXaHUS U UX TPEHUPOBKA.
Bosiesnu opraHoB JpIXxaHusl.

IIpakTnueckue 3ansatua JBrxeHne. Koctr, MbIIIbl, CyXoXKuWInsa. MbllleuHble IBUKCHHUS.
Yromnenue ™Mb, M3meHeHue MBI IIPH TPEHUPOBKE. [ 'HMIogMHaAmMusi, HapylIeHUE
OCAHKU U IUIOCKOCTOIIHE.

Buytpennss cpena opranusma. OcHoBHbIE pyHKIIMK KpoBH. KpoBeHOCHas cuctema.

HpaKTI/I‘leCKI/IC 3aHATUA

HpaKTI/I‘-ICCKI/IC 3aHATUA I/IMMyHI/ITCT U UMMYHHAas CUCTEMaA. BaKTCpI/II/I 1 BUPYCHI.

[IpaxkTnueckue 3anatTus MTHAMBUYaTbHOE pa3BUTHE OpraHU3Ma.

ITonoBoe co3peBanue. Omnonorsopenue. Pa3sutue mioga. bepeMeHHOCTh U pOAbL.

Wl AN

Busane HApKOT'CHHBIX BCUICCTB HA PA3BUTUC U 3J0POBHEC YCIIOBCKA. I/IHTepaKTI/IBHI)II\/’I TECT
10 TEMC ((3I[OpOBBC YCIOBCKa».

2,3
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CamocrositenbHas paboTa 13

Buna yueOHo# padoThI Oovem uacos
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 176
O0s3aTesibHAs1 Ay IUTOPHAsA yueOHas1 Harpy3Ka (Bcero) 117

B TOM YHUCIJIE:

Jlexuun 42
[IpakTrueckue 3aHATHS 75
CamocrosiTenbHas paboTa 59
IIpomesicymounas ammecmayus 6 popme ougghepenyuposannozo 3auema 8o 2 cemecmpe

JU1s XapaKTepUCTUKHU YPOBHS OCBOEHHS yU€OHOTO MaTepralla UCIIOJIb3YIOTCS CIEAYoNe 0003HAYECHHUS:

1 — o3HaKOMUTENbHBIN (Y3HABAHHE PAHEE N3YUECHHBIX OOBEKTOB, CBOMCTB);
2 — penpOaYKTUBHBIN (BBITIOTHEHUE JESITEIHHOCTH TI0 00pasily, HHCTPYKIIUH WIIH TI0J] PYKOBOJICTBOM);
3 — IPOTyKTUBHBIH (TTAHUPOBAHUE U CAMOCTOSITEIEHOE BHITIOTHEHUE JIESITETEHOCTH, PEIICHNE MTPOOJIEMHBIX 3a/1a4)




3. YCJOBUA PEAJIMZAIIUUA ITPOI'PAMMBI TUCHUITJINHBI

3.1. TpeGoBanuss K MHHMMAJIBHOMY MAaTePHAJbHO-TEXHHYECKOMY
o0ecre4eHmnIo0:

Peanuzanus yueOHON AMCHUIUIMHBI HE TpeOyeT Hainyus y4eOHOTro KaOMHeTa
€CTECTBO3HAHHUS

O6opynoBanue y4eOHOro kabuWHETa: KJIAacCHas J0CKa, Y4eOHO-METoauvecKas H
JOTIOJTHUTENbHAS JIUTEpaTypa, AUAAKTUYECKHM Marepual, pa3fAaTO4YHbli Marepuall,
JIEMOHCTPAlMOHHBIN MaTepual.

3.2.AndopmannonHoe odecnevyeHne o0yueHust

[lepeyenbr  peKOMEHAYEeMbIX  Y4YEOHBIX  HW3JIaHUW,  HHTEPHET-PECYPCOB,
JOTIOJTHUTEIBHOU JTUTEPATYPHI.

[TepeuyeHb pekoMeHIyEeMbIX YU€OHBIX U3AHUMN U TOTIOJHUTEIBLHOMN IUTEpaTyPhI

OcHOBHbIE HCTOYHUKHU:

EcrecTBo3nanmue : yuedHoe nocooue / O.E. Caenxko, T.I1. Tpymuna,
O.B. Jlorsuaenko. — Mocksa : KnoPyc, 2020. — 364 ¢. — CIT10. — ISBN 978-5-406-
06475-7.

®usuka (nias CIIO). Yuebnuk : yueonuk / O.B. JlorBunenko. — Mockaa :
KnoPyc, 2020. — 341 c. — ISBN 978-5-406-06464-1.

Oo6mas xumus : yue6Hoe nocodue / H.JI. I'nunka. — Mocksa : KnoPyc, 2020.
— 748 c. — ISBN 978-5-406-06002-5.

Bbuoaorus : yuebunuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KuoPyc,
2020. — 423 c¢. — CI1O. — ISBN 978-5-406-06062-9.

Oo6mast 6moJiorus : yueonoe nocodue / C.1. KonecuunkoB. — Mocksa : KuoPyc,
2020. — 287 ¢. — Jns CIIO. — ISBN 978-5-406-06119-0.

JlonoJIHUTEeIbHbIE UCTOYHUKH:

Oo6wmas 6uosiorus : yueonuk / C.I'. MamonToB, B.b. 3axapoB. — Mockaa :
KnoPyc, 2017. — 323 ¢. — CIIO. — ISBN 978-5-406-05733-9.

Bbuonaorus : yueOnuk / C.H. KonecankoB. — Mocksa : KnoPyc, 2020. — 257 c.
— Jlnst 6akanaBpoB. — ISBN 978-5-406-05671-4.

Konuenuumu coBpeMeHHOr0 ectecTBO3HaHus : yueOHuk / B.M. Haliapim. —
Mockasa : KnoPyc, 2020. — 360 ¢. — ISBN 978-5-406-06041-4.

Konuenuuu coBpemMeHHOro ecrectBo3HanHus : yacOnnk / C.X. KapreHkoB. —
Mockasa : KnoPyc, 2017. — 667 ¢. — ISBN 978-5-406-05542-7.

Konuenmuu coBpeMeHHoro ecrectso3Hanusi. Koncnekr jiekumii : yaeOnoe
nocobue / A.A. 'openoB. — Mocksa : KnoPyc, 2017. — 204 ¢. — ISBN 978-5-406-
02600-7.

OcHoBbl pu3ukn. Mexanuka : yueoroe nocodoue / T.1. Tpobhumona. —
Mockga : KnoPyc, 2020. — 220 c. — ISBN 978-5-406-06245-6.

OcHoBbl pusnku. MosexkyaspHas pusuka. TepmoaunamMmuka.yYyeoHoe
nocodue : yueoHnoe nocodue / T.U. Tpobumosa. — Mocksa : KnoPyc, 2020. — 180 c.
— ISBN 978-5-406-06246-3.
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IIpsimble MeTOABI HCCIeI0BAHUS OBICTPBIX (PU3MKO-XUMHYECKHX MPOLECCOB.
Y4uebHoe nmocodue : yueoHoe nocooue / M. MakaposE, W.I1. llankapus. — Mockga :
Pycaitnc, 2020. — 155 c¢. — ISBN 978-5-4365-2613-3.

®Ou3uKo-XUMHUYECKHUeE Npouecchl B TexHocdepe : yuebHOe nocodue /

E.JO. [llaunesa, B.4. XenToB. — Mocksa : Pycaiiac, 2020. — 138 c. — ISBN 978-5-
4365-1462-8.

Kpartkuii kypc gu3uKku ¢ npuMepaMu penieHus 3ajad4 : yueoHoe mocodue /
T.U. TpodpumoBa. — Mocksa : KnoPyc, 2017. — 280 c¢. — CI1O. — ISBN 978-5-
85971-880-1.

Kypc ¢pu3uxu ¢ npumepaMu pemeHus 3ajaa4d B 2-x Tomax. Tom 1 : yueGHoe
nocooue / T.1. Tpodpumonsa, A.B. dupcos. — Mocksa : KnoPyc, 2017. — 575 c. —
ISBN 978-5-406-05363-8.

Kypc ¢pu3uxu ¢ npumepamMu peuieHus 3aaa4 B 2-x Tomax. Tom 2 : yueOHUK /
T.U. Tpodumona, A.B. dupcos. — Mocksa : KuoPyc, 2017. — 378 c. — ISBN 978-5-
406-05816-9.

Xumus (119 6axanaBpoB). YueOHuk : yueonuk / O.C. Cupotkus. — Mockaa :
KnoPyc, 2020. — 363 ¢c. — ISBN 978-5-406-06688-1.

O0mas xumus: J1a00PaTOPHBII NPAKTUKYM : yueOHOe rocodue /

H.B. Koposun, B.K. Kambrmosa, E. . Y apuc. — Mocksa : KnoPyc, 2017. — 336 ¢. —
Jlst 6akamaBpoB. — ISBN 978-5-406-04140-6.

TepmoauHamMuKa B COBPeMEHHOI XUMHUHM : Y4eOHO-MeTOANUecKoe mocobue /
E.}O. [llauneBa. — Mockaa : Pycaiinc, 2020. — 209 ¢. — ISBN 978-5-4365-1386-7.

OcHoBbI 00111€lf 1 OMOOPraHuYecKO XUMHH : yueOHOe TTocooue /

3.K. Apremosa, E.B. JImutpues. — Mocksa : KnoPyc, 2017. — 244 c. — ISBN 978-5-
406-05543-4.

dunocopus MaTeMaTUKHU, GU3MKH, XUMUH, OMOJIOTHH : yueOHOE TTocobue /
B.A. Kanke. — Mocksa : KnoPyc, 2016. — 367 ¢. — ISBN 978-5-406-00543-9.

Buonaorus. J|Jisi BbINYCKHUKOB HIKOJI ¥ MOCTYNAIOIINX B BY3bl | ydeOHOE
nocobue / A.I'. Mycradpun, B.H. Apwirun nox pen. — Mocksa : KauoPyc, 2020. —

584 c¢. — ISBN 978-5-406-06268-5.

I'mruena u 3xosiorus yenoBeka (CIIO). Yueonuk : yueonuk / H.A. MaTBeena.

— Mocksa : KnoPyc, 2020. — 325 ¢. — ISBN 978-5-406-03080-6.

Humepnem-pecypcoi:

1. www.alleng.ru — snexktponHas 6ubIUOTEKA

2. www.book.ru— aekTpoHHas OnOIMoTeKa

3. Www.znanium.com — 3JIeKTpOHHasi OMOJINOTEKA

4. www.alleng.ru/edu/biol.htm— anekTponHas 6ubiuoTEKA

5. www.www.sbio.info (Bcs Owomorus. CoBpeMeHHass OHWOJOTHS, CTaTbH,
HOBOCTH, OMOJIMOTEKA).

6. www.window.edu.ru (EnnHoe okHO nocTyna K oOpa3oBaTelIbHBIM pecypcam
HNuTtepHeTa no 6MOJIOTHH).

7. www.5ballov.ru/test (Tect nns aOUTYpHUEHTOB MO BCEMY HIKOJIBHOMY KypCy
ouonorun).
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8. www.biology.ru (buonoruss B OTtkpbeiToM Kouiemke. CalT CoOIepKUT
AIIEKTPOHHBIN y4eOHUK 110 Orosioruu, On-line TecThr).

9. www.nrc.edu.ru (buomornyeckass kaptuHa mupa. Pazgen KOMIBbIOTEPHOTO
ydyeOHMKa, pa3pabOTaHHOTO B  MOCKOBCKOM  TOCYJapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

10. www.bri12002.narod.ru (buonorust aysa mikonbHUKOB. KpaTkas, kommakTHas,
HO JO0CTaTo4HO TonpoOHas wuHopmarus mo pazgenam: «OOmas Ouojorusy,
«boTtanukay, «30010rusny, «HemoBexk»).
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4. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OCBOEHUS
JUCHMUILIAHBI

Konrpons u ouenka

pE3yIbTAaTOB

OCBOGHHUSI  yueOHOU

IUCIUTUINHBI

OCYHICCTBIACTCA IPCIIOAABATCIICM B ITPOUCCCE IMPOBCACHUSA IMPAKTHYCCKHUX 3aHATUN U

7a0b0paTOpHbIX  pabOT, TECTUPOBAHMWS, a TAaKXKE BBINOJIHEHUS  CTyJEHTaMU
WHJVMBUAYAJIBHBIX 33JIaHNUM, IPOEKTOB, UCCIIETOBAHUMN.
Pe3y.]'II>TaTbI 06yqenml (I)OprI H METOAbI KOHTPOJSA U OUHECHKH

(OCBOGHHLIC YMEHUS, YCBOCHHBIC 3SHAHUSA

pe3yJbTaTOB 00yUEeHUs

B pesyabrate O0CBOeHHUSI JAMCHUILUIMHBI
o0yyarommiics 10J7KeH YMeTh:

®IIPUBOJUTh MPHUMEPHl IKCIIEPUMEHTOB U
HaOMoIeHU, 00OCHOBBIBAIOIIUX:  ATOMHO-
MOJIEKYJIIPHOE CTpOEHUE BEIIECTBA,

CYILIECTBOBaHHE AJIEKTPOMArHUTHOTO TONA U
B3aUMOCBSI3b DJIEKTPUYECKOTO M MAarHUTHOTO
MoJIeH, BOJTHOBBIC U KOPITYCKYJIIPHBIE CBOICTBA
CBETa, HEOOPATHUMOCTh TEIUJIOBBIX IPOIIECCOB,
3aBHCHUMOCThH CBOMCTB BEIIECTBA OT CTPYKTYPhI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHMHYECKOI
peakuu OT TeMIlepaTypbl U KaTallu3aTopoB,
KJIETOYHOE CTPOCHHE JKUBBIX OPTaHU3MOB, POJIb
JAHK Kak HOCUTEIA HacJaeqCTBEHHOU
uH(pOpMaIK, SBOIOIUIO >KUBOW IPUPOJIBI,
MpEBpAIlCHHE DJHEPrUd U  BEPOATHOCTHBIN
XapakTep IPOIECCOB B JKUBOM M HEXKUBOU
IPUPOJIE, B3aUMOCBS3b KOMIIOHEHTOB
9KOCHCTEMBI, BIUSHHUE JIEATECILHOCTH YeIoBeKa
Ha DKOCHCTEMEL,

®00bSICHATH IIPUKIIATHOE 3HAUCHUE
BaYKHEHIITNX JTOCTHIKEHHUH B o0jacTu
€CTECTBEHHBIX HayK s pa3BUTHUSA

SHCPIrCTUKH, TpaHCHIoOpTa W CPCIACTB CBA3WU,

MOJIYYCHHUSA CHUHTCTUUYCCKHUX MATCpHUaJIoB C
3aJaHHbIMH CBOI\/'ICTBaMI/I, CO3JaHus
OMOTEXHOJIOTUI , JICUCHUA I/IH(i)eKI_II/IOHHBIX

3a00J1€BaHUM, OXpaHbl OKPYIKAIOILEH Cpeibl;
®BLIJ[BUTaTh TMIOTE3bl U Mpeularath MyTH UX

NPOBEPKH, JeNaTh BBIBOJBI HAa  OCHOBE
AKCIIEPUMEHTAIBHBIX JTAHHBIX,
IPEJICTAaBICHHBIX B BUJE Tpaduka, TaOIHIIbI,
JarpaMMbl;

epaboTarth c €CTECTBEHHO-HAYy4YHOU

uHpopManuel, conepxaieiicss B COOOMICHUAX
CMU, UHTEpPHET-pecypcax, Hay4HO-
MOMYJIAPHOM JINTEpaType:BIaJETh METOJAMHU
MIOMCKA, BBIIEIATH CMBICIOBYI0O OCHOBY H
OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

®1ICII0JIb30BaTh MPHOOpETEHHbIE 3HAHUA U
YMEHUs B IIPAaKTUYECKOU [JEATEIBbHOCTH U
IIOBCECTHEBHOM JKM3HU JJIS: OLICHKH BIIMSIHMS HA
OpraHU3M YeJIOBEKa IEKTPOMATHUTHBIX BOJH

®opMBbl KOHTPOJISI 3HAHUIA:

1. MlunuBuyanbHbIi

2.I'pynmoBoii

3.KomMOuHMpOBaHHBIH

4.CaMOKOHTPOJIb

5.DpoHTANBHBIN

MeTop1 KOHTPOJIS:

1.Ycrubiit

2.1IluceMeHHbIN

3.IlpakTuueckuit

4.Iloypounsblii 0an (OleHUBAETCS NEATEIBHOCTh
CTyICHTOB Ha BCEX OJTamax 3aHsITUS |
BBIBOJIUTCSI UTOTOBAsI OIICHKA).

5. luddepeHnnpoBaHHBIN 3a4eT
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u paiOaKTUBHBIX W3ITy4eHUH;

9HEProcOepeKEHUS; 0e30MmacHOTO
UCIOJIb30BAHUSI MATEPUATIOB U XMMHYECKUX
BEILIECTB B OBITY; npOopUIAKTUKI

WH(EKIIMOHHBIX 3a00JIeBaHU, HUKOTHHOBOM,
AJIKOTOJIbHOM M HApPKOTUYECKOW 3aBUCHUMOCTH;
OCO3HAHHBIX JIMYHBIX JIEUCTBUM 1O OXpaHe
OKPYXaIoIIEeH CPedbL.

B pe3syabraTre OCBOEGHHSI JMCHUILIHHBI
00y4aroNUIiCA 10/I2KEeH 3HATh:

CMBICTI ITOHATHH: €CTECTBEHHO-HAYYHBII METO
MO3HAHUS, AIIEKTPOMArHUTHOE noJje,
JJIEKTPOMAarHUTHBIE BOJIHBI, KBaHT,
NEpUOIMYECKUN 3aKOH, XWMHUYECKas CBS3b,
XMMHUYECKasi peaKlusi, MaKpoMOJIeKyJia, OeoK,
KaTaJm3arop, (bepmeHT, KJIeTKa,
mubdepennmanus  kierok, JHK, Bupyc,
Ouosornyeckas IBOJIONMS, OHOpa3sHOOOpasue,
OpraHM3M, MOIYJISNIHUs, IKOocHcTeMa, buocdepa,
SHTPOIHUS, CAMOOPTAHU3ALINS;

BKJIAJ BEJIUMKUX YYEHBIX B (HOPMHPOBAHHE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI
MHpa.
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