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OAOBPEHA COI'JTACOBAHO

[IpenMeTHO-IMKIIOBOM KOMUCCUEHN [IepBbIl 3aMECTUTEND TUPEKTOPA

on 10 MEHEI)KMEHTY KaueCTBa U MHHOBA-
[Ipencenarens ITLK LIMOHHOW padboTe

H.I1.CBupuaenko O.C. Makaposa

CocTaBneHa B COOTBETCTBUU C YTOUYHEHHBIMU PEKOMEHALMSAMU MO OpPraHU-
3allMM TIOJTYYEHHUs CpeJIHEro o0uiero oopa3oBaHus B Mpejeiax 0OCBOEHUs 00pa3oBa-
TEJNbHBIX IPOTPAMM CPEAHETO MPOQPECCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHO-
ro obmero oOpa3zoBaHusi ¢ y4eToM TpeOoBaHUU (penepanbHbIX T'OCYAapCTBEHHBIX
o0Opa3oBaTelbHBIX CTAaHAAPTOB W TMOJy4aeMOW MPOPECCUU WIH CIELHATBHOCTH
cpensero mnpodeccroHaibHOoro oOpaszoBanus (muchMmo JlemaprameHTa rocynap-
CTBCHHOHW TIOJUTHKHU B cepe MOAroToBKH padbounx kaapoB u JI1O MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), onobpennbiMu HaydHO-MeTOIMYECKAM COBETOM
Ilentpa mpodeccuonanpHoro 06pa3zoBanus U cucteM kpanudukauiit GI'AY «DU-
PO» ot 25.05.2017 mp. Ne 3, IlpumepHoii mporpammoit o0iieo0pa3oBaTeIbHOM
y4eOHON AMCHUIUIMHBI I MPOo(ecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aIUi
«Xumusi», pexomMeHaoBaHHONW denepanbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM
yupexaenneMm «DeepanabHblii HHCTUTYT Pa3BUTHS 00pa30BaHUA» B KaueCTBE MPH-
MEPHOU MpOTrpaMMBbl [JIsl pealn3allid OCHOBHOW MpodeccHuoHaNbHOU 00pa3oBa-
TenbHOMU nporpammbl CI1O Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus C MOTYyYEeHUEM
cpeaHero oomiero oopazosanusi, per. Ne 384 ot 23.07.15

Pa3zpabotunku:
I'ATIIOY «HI'TTK)» MPENOIaBaTEN b N. C. bpenuxuna
(mecTo paboTh) (3aHMMaeMasi JOJKHOCTD) (MHULMANB, pamMuIns)
'ATIOY «HI'TTK» IIperoiaBaTesb H.K. Cynpyn
(mecto paboTsI)) (3aHMMaeMast TOJDKHOCTD) (vHHLEATBI, aMuITHs)
Peuen3eHThr:

(mecto paboTh) (3aHUMaeMasi JOJDKHOCTB) (MHULMATBI, (HaMUITHUS)

(mecTo paboTh) (3aHMMaeMasi JOJDKHOCTB) (MHULIMATBI, (HaMUITHS)

Jlata akTyanu3anuu Pe3ynbTaThl akTyanu3anum [Tonnmucey pazpaboTunka
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1.IMIACIIOPT PABOYEM IMPOI'PAMMBI YUYEBHOM I CIIUTTJINHBI
OV /.11 EcTrecTBO3HAHME

1.1. Ob61acTh NpuMeHeHUs1 padoyeil MPOrpaMmMbl
PabGouass mporpamma o0011eo0pa3zoBaTebHON YUEOHON AUCIUTIIMHBI

SBIISIETCSl YacThI0 001e00pa30BaTeIbHON MOATOTOBKHA CTYJIEHTOB IO OCHOBHOM
npodecCUOHAILHONW 00pa30BaTeIbHON MporpaMMe CpelHero MpodeccroHaIbHOTO
oOpazoBanus crneuuaibHocTu 44.02.01. JlomkonbHoe 00pa3oBaHue.

PabGouas mporpamma oO1ieodpa3oBaTeIbHON y4eOHON AUCHUILIUHBI MOXKET
OBITh MCTIONB30BaHA JIPYTHMH 00pa30BaTEIbHBIMU YUPEIKIACHUSIME TPO(ECCHOHATb-
HOTO W JOTMOJHUTEIBHOTO 00pa30BaHUs, PEAM3YIONIMMH 00pa30BaTEIbHYIO MPO-
rpaMMy CpeIHero ooiero oopa3oBaHusl.

1.2. MecT0 y4eOHOM NUCHMILIMHBI B CTPYKTYpe OCHOBHOW NMpPodecCHOHAJb-
HOWi 00pa3oBaTeJbHOI MporpaMMbl: ydeOHas aucHuiuinHa «EcTecTBO3HAaHME)»
peanu3yeTcsl B paMKax JUCIMIUIMH 10 BRIOOPY M3 0053aTeIbHBIX MPEIMETHBIX 00-
nacTei, 6a30BBIX YUEOHBIX JUCIUILIIMH 00111€00pa30BaTEIHHOTO IIUKIIA.

1.3. Ieau u 3aga4u y4eOHOH AUCHMILVIMHBI — TPeOOBAHUA K pe3yJbTaTam

OCBOCHMSA Y4eOHOH TMCIUNINHBI:

Coaepxanue nporpaMmMbl «ECTECTBO3ZHAHME» HANPABIECHO HA TOCTUIKEHUE CIIETY-

IOIUX IeJIe:

—  OCBOGHHE 3HAaHUW O COBPEMEHHON €CTECTBEHHO-HAyYHOW KApTUHE MHpa U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubosee BaXXHBIMH UACSIMU U
JOCTHKEHUSIMH €CTECTBO3HAHMUSI, OKA3aBIIMMH OIPEIEISIONIEE BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

—  OBJIaJICHWE YMEHUSIMU MPUMEHATH MOJTYYEHHbIC 3HAHUA N1 OOBACHEHUS SIB-
JCHUH OKPYXKAIOIIer0 MHpa, BOCHPUATHS HMHPOPMALMU ECTECTBEHHO-
HAYYHOTO U MPO(ECCUOHATIBHO 3HAUUMOT'O COJIEPKAHUS; Pa3BUTHUE UHTEIUICK-
TyaJIbHBIX, TBOPYECKUX CIHOCOOHOCTEM M KPUTHYECKOTO MBIIIJICHUS B XOJ€
MIPOBEACHUS MPOCTEUIINX HMCCICIOBAHUMN, aHAIN3A SBJICHHUMN, BOCIIPUSITHS H
MHTEPIpPETALUU €CTECTBEHHO-HAYYHON HH(OpMaLny;

—  BOCIUTaHHE yOeXJIEHHOCTH B BO3MOXHOCTHU IMO3HAHUS 3aKOHHOW MPUPOJBI U
UCIIOJIb30BAHUSI JTOCTMKEHUN €CTECTBEHHBIX HAYK [JISl Pa3BUTHUS LIUBUIM3A-
[[MU U MOBBIIIEHUS KAYECTBA KU3HU;

—  INPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUU B MPO(ECCHOHAIBHOMN JesTelNb-
HOCTH U TIOBCEIHEBHOM XU3HU Al oOecrieueHus: 0e30MacHOCTH >KU3HEesI-
TEJIbHOCTH; TPAMOTHOT'O MCIIOJIb30BAHMS COBPEMEHHBIX TEXHOJOTMI; OXPaHbI
310POBBS, OKPYXKAIOIIEU CPEBI.

OcBoeHne coaepkaHuss ydeOHOM AUCIUILINHBI «EcTecTBO3HaHME» 0OecIeuyrnBacT
JTOCTUKEHHUE CTYJICHTAMU CIICAYIOIINX Pe3yJbTaTOB:

* JIHUHOCMHDbIX.



— YCTOWYMBBIA MHTEPEC K UCTOPHH U JOCTHKCHUSM B 00JIACTH €CTECTBCHHBIX
HayK, YyBCTBO TOPJIOCTH 32 POCCUHCKHE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTH K MPOJOHKCHHIO OOpa30BaHMs, MOBBIIMICHUIO KBaTHU(PUKAINUA B
M30paHHON TPOQPECCUOHATFHON ESITEIPHOCTH C MCIOIb30BAHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

OOBEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMA B OOJACTH €CTECTBEH-
HBIX HayK JIJIs 4eJOBeKa M O0INecTBa, YMEHHE HCIOIh30BaTh TEXHOIOTHYE-
CKHE JIOCTHXKCHHUS B 00JacTH (PU3MKHM, XUMHH, OWOJOTHUU JJISl TTOBBIIICHHS
COOCTBEHHOT'O MHTEIJICKTYaJIbHOTO Pa3BUTHS B BHIOpAHHON MpodeccnoHab-
HOM JICATEIIbHOCTH,

yMEHHE MPOaHAIN3UPOBATh TEXHOTCHHBIC MOCIEACTBHSA ISl OKpPYKAIOMICH
Cpelbl, OBITOBOM M TIPOW3BOICTBEHHO JIEATEIILHOCTH YEIIOBEKA,

TOTOBHOCTh CaMOCTOSITEIbHO JOOBIBAaTH HOBBIE /JIsi CE0sl €CTECTBEHHO-
Hay4YHbIC 3HAHUS C MCIIOJIB30BAHUEM JUIS STOTO JOCTYITHBIX HCTOYHUKOB MH-
dopmanuu;

yYMEHHE YyMpaBIsATh CBOSH TMO3HABATENBHOU EATEIHHOCTHIO, TIPOBOJIUTH Ca-
MOOIICHKY YPOBHSI COOCTBEHHOTO HHTEJIEKTYaIBHOTO Pa3BUTHS;

YMCHHE BBICTPAWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHS B KOMAaHJIC IIO
pelIeHn o 00X 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

MemanpeomemHoix:
OBJIQJICHUE YMEHUSIMM W HAaBbIKAMHU Pa3JIMYHBIX BHUJOB IO3HABATEIBHOU
NEATEIbHOCTU JJIsl U3YYEHUS! Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHO-
ro MUpAa;
NpUMEHEHHEe OCHOBHBIX METOJIOB MO3HAHUS (HAOIOACHHS, HAYYHOTO JKC-
NEPUMEHTA) JJIsl U3YUYCHHS PAa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU Kap-
TUHBI MUPa, C KOTOPHIMU BO3HUKAET HEOOXOJAMMOCTh CTAIKUBATHCSA B MPO-
dbeccronanbHOM chepe;
YMEHHE ONpEeNesATh IeNM W 3aJa4d JeSTEIbHOCTH, BHIOMpATH CpPENCTBA
JUISL UX IOCTUKEHUS Ha TPAKTHUKE;
YMEHHUE HCTO0JIb30BaTh PAa3IUYHbIE UICTOUHUKH JJIA MOJYYEHUSI €CTECTBEH-
HO-HAy4YHOU MH(POpPMAIIMKM U OLEHUBATH €€ JIOCTOBEPHOCTH ISl JIOCTHXKE-
HUS [IOCTaBJICHHBIX LIETIEH U 3a/1ay;

npeomemHupix:
c(hOpMHUPOBAHHOCTh TMPEJACTABICHHN O IIEJIOCTHOM COBPEMEHHON ecTe-
CTBEHHO-HAay4YHOU KapTUHE MUpA, MPUPOAE KAK €IMHOM LETOCTHOM CHUCTE-
Me, B3aMMOCBSI3M 4YeJIOBEKa, MPHUPOABI M O0OIIecTBa, MPOCTPAaHCTBEHHO-
BpEMEHHBIX MaciiTabax Beenennoii;
BJIAJICHUE 3HAHUSAMHU O HAWOOJee BaXKHBIX OTKPBITUSX U JOCTUKEHHUSX B
00JaCTH €CTECTBO3HAHUS, MOBJIUSABIINX HAa IBOJIOIMIO MPEACTABICHUN O
IPUPOJE, HA PA3BUTHE TEXHUKU U TEXHOJIOTUN;
c(hOpPMHPOBAHHOCTh YMEHHUS TPHUMEHITh €CTECTBEHHO-HAYYHBIC 3HAHUS
JUTsE OOBSICHEHUSI OKPY)KAIOIINX SIBIICHUW, COXPAHEHHS 370pPOBBS, o0ecIie-
YyeHUs1 0€30MacHOCTH KU3HENIESITEIbHOCTH, OEPEKHOT0 OTHOIIEHUS K MpU-
poae, pauMOHAIBHOTO MPUPOAONOJIB30BAHUS, @ TAKKE BBIIOJHEHUS POJIU



2.1.

IPaMOTHOTO MOTPEOUTEIS;

c(OpMHPOBAHHOCTH MPEICTABIECHUN O HAYYHOM METOJE MO3HAHUs MpPUpO-
JIbl U CPEJICTBAX U3YUYECHHsI MEraMHUpa, MAKpOMUpa U MUKPOMUPA; BIaJCHHUE
IpUeMaMHu €CTECTBEHHO-HAay4YHbIX HAOJIO/IEHUM, ONBITOB, UCCIEIOBAHUI U
OLICHKH JI0OCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB;

BJIa/ICHUE TOHATUWHBIM amnmnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIIMM
[03HaBaTh MUP, YYaCTBOBATh B JUCKYCCHUSIX 110 €CTECTBEHHO-HaYyYHBIM BO-
npocaM, MCMOJIb30BaTh pPazMyHble MCTOYHUKA HUHPOPMALUUA ISl MOATO-
TOBKHU COOCTBEHHBIX PabOT, KpUTUUECKH OTHOCUTHCS K cooOeHusMm CMU,
coliepKallluM Hay4YHYI0 HHPOpPMAIINIO;

c(OpPMHPOBAHHOCTh YMEHUN MMOHUMATh 3HAYUMOCTb E€CTECTBEHHO-
HAY4YHOI'O 3HaHUsS JJI1 KaKIOro 4eJ0BeKa HE3aBUCHUMO OT €ro npogeccuo-
HAJIbHON JIESITEIbHOCTH, pa3andaTh (aKThl U OLEHKH, CPABHUBAThH OLIEHOY-
HBIE€ BBIBOJIbI, BUAECTh X CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C
ONPEAEICHHON CUCTEMOU [IEHHOCTEN.

KonnyecTBO 4acoB Ha OCHOBHOE NpPOrpamMMbl pado4deil NMPOrpamMmbl

y4eOHOM IUCHUIINHBI:

MakcumanbHoM yueOHOM Harpy3ku cryaeHTa 204 gaca, B TOM 4ucIe:

- 00s13aTeIBbHOM ayAUTOPHON yueOHOM Harpy3ku oOyuaromierocs: 136 yacos;
- CaMOCTOATENIbHOM paboThl 0OyUaromierocss 68 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM TUCHUILIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHol padoThI O0bem
4acoB
MakcuMasbHasi yueOHasi HArpy3Ka (Bcero) 204
Oo0s13aTes1bHAA AYAUTOPHAA YueOHAsi HATPY3Ka (BCEro) 136
B TOM YHCIIE:
NPAKTUYECKUE 3aHSTHSI, JJaOOpaTOpHbIE padOThI 68
CamocTosiTeqibHas paboTa o0yyariinerocs (Bcero) 68
B TOM YHCJIE:
BBITTOJIHEHNE WHIMBHIYAJIbHBIX TPOSKTOB 12
MOATOTOBKA MPE3CHTALUM 12
BBITTOJIHCHHE 33JIJaHUH 10 TeMaM 6
COCTaBJIEHHE Ta0JINIL 6
[IOATOTOBKA JOKJIaJ0B 6
COCTaBJICHHE KOHCIIEKTOB 1
BBINIOJIHEHUE pedepaToB 25

Uroroas arrecranus B hopme quddhepeHINpPOBAHHOIO 3a4eTa




2.2. TeMaTH4YeCKHU IVIAH U COAep:KaHMe y4eOHOM nucuuminubl EcrecTBo3HaHmMe

HaumeHoBaHue pa3iesioB

Conep:xanue yueOHOro MaTepuaJia, JadbopaTopHble padoThl M MPAKTHUYECKHE 3aHATHS, CAM OCTOAATEIbHASI

0O0BneM yacoB

YpoBeHb ocBo-

U TeM pabora o0yualomuxcs, KypcoBasi padora (poeKT) eHust
1 2 3 4
Paznen 1. PU3UKA 60
BBenenue Cojnep:xanue yueOHOr0 MaTepuajia 2 1-2
1. Beenenue
®duzrka — (yHnameHTaIbHas Hayka o pupoie. EcTecTBeHHO-HayYHBIH METO MO3HAHMUS, €0 BO3SMOKHOCTH
Y TPaHMIBI TPUMEHUMOCTH. EJJMHCTBO 3aKOHOB ITPUPOJIBI M COCTaBa BemecTBa Bo BeenenHoi. OTKpBITHS B
(u3MKe — OCHOBa Iporpecca B TEXHUKE M TEXHOJIOTUHU IPOM3BOJICTBA.
Tema 1. Mexanuka 13
Conep:xanue yueOHOro MaTepuaja 8
1. Kunematuka. /[unamuxa. 2-3
Mexanuueckoe nmwxeHue. Cucrema orcyera. Tpaexrtopust apwwkenus. Ilyte. Ilepememienue. PaBHOMepHOE
HpﬂMOHHHeﬁHOC JABUXKCHUEC. CKOpOCTb. OTHOCHUTEIBLHOCTh MEXAHUYECKOT O JABUXKCHUSI. 3aKOH CI0XKEHHUSA CKO-
pocteif. CpenHsist CKOPOCTh NPU HEPAaBHOMEPHOM JIBIDKEHHH. MTHOBEHHasi CKOpOcTh. PaBHOYCKOpEeHHOE Mpsi-
MoNrHelHoe ABmwkeHue. Y ckopenue. CBoboaHoe najgeHue ten. Macca u cwia. B3anmoneiictBre Ten. 3aKoHbI
JuHaMuKd. CHITbl B IpUpose. 3aKOH BCEMUPHOT'O TATOTEHHSL.
2. 3aKoHBI COXpaHEHHUSI B MEXaHHUKe. 2-3
Nmnynbse Tena. 3akoH coXpaHEHHs MMITylbca. PeakTnBHOE IBrkeHHe. MexaHuueckas pabora. MOIIHOCTb.
Mexannueckas sHeprusi. Kunerndeckas sneprust. Kunernueckas sHeprust 1 padota. IloTeHmansHas sHEprus
B 'PaBUTALIMOHHOM TOJIE. 3aKOH COXPaHECHHUS MOJTHON MEXaHUYIECKOH SHEPTHH.
IMpakTnuyeckue 3ausaTus 1, 2 4
1. VccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS OT MacCHI Teja.
2. N3yuenne 3aBUCHMOCTH YCKOPEHHs TENNA OT €r0 MAcChl ¥ CUIIBL, JEUCTBYIOLIEH Ha TENO, paBEHCTBA
Y IPOTHBOIIOJIOKHOCTH HANIPABJICHUS CHJI ICHCTBHS U IPOTHUBOJICHCTBUSI.
CamocTosiTeJibHAasi padoTa 5
1. | BrimoxHeHue 3a4aHus IO EPEBOY MaHHEIX B cucremy CH.
2. Cocrasienue Tabmup! «Tpu 3akoHa HeroToHaY.
3. [MoaroroBka mpe3eHTammu 1o TemaM «Auekcannp ['puropseBud CToneToB — pyccKuit QmsuK», «/BrmkeHne
Tena MepeMeHHol Macchly, «Mcaak Hpl0TOH — co3naTens Kiaccrmdeckor (GU3uKm» (Ha BEIOOD).
Tema 2. OcHOBBI MoJIe- 9
KYJsipHOii  GM3uKU U
TepPMOANHAMUKHI
Conep:xaHue yueOHOr0 MaTepuaJa 6
1 Mounekyasipuas pusuka. 2-3

AToMuUCTHYECKAsI TEOPHS CTPOCHHUS BemecTBa. HabmoaeHus 1 OIBITHI, TOATBEPIKIAIOIINE aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl U pa3Mepbl MOeKy. TermoBoe ABHKEHUE YacTHUL] BEIIECTBA.
BpoyHoBckoe nBuwxkeHue. MneanbHblil ra3. Temneparypa Kak Mepa CpeHeld KUHETUYECKOW SHEPTUU YacTHll.
YpaBHEHHE COCTOSIHUS UACANBLHOrO raza. Mojenp )uakocTu. [ToBepXHOCTHOE HATSDKEHUE U CMAauKBaHHUE.




Kpucrammaeckrue u aMmop(dHbIe BEIIECTBA.

2. TepmoamHaMHUKA. 2-3
Buytpennsis sHeprus. Pabora u TerooTiada Kak crocoObl U3MEHEHUS BHYTPEHHEH sHepruu. [lepBrlil 3aKoH
TepMOTUHAMUKH. TeIUIOBBIC MAIIMHBI M UX MPUMCEHEHUE.
MpakTnueckoe 3ansiTue 3 2
1. | Wzydenue nmxeHust OpOYHOBCKUX YaCTHI] M AU DY3HH.
CamocTosiTesibHas padoTa 3
1. | TloaroToBKa MHMBHIYAIbHOTO IPOEKTA MO TeMe «MOJIeNH TEMIOBBIX IBUraTenei.
Tema 3. OcCHOBBI JIEK- 15
TPOTMHAMUKH
Conep:xaHue y4eOHOr0 MaTepuaJa 10
1. JuexkTpocTaTuka. BzaumoseiicTere 3apsHKeHHBIX TeN. DNEKTPUUSCKUN 3apsil. 3aKOH COXpaHEeHUs dIIeKTpUUe- 2-3
ckoro 3apsia. 3akoH KynoHa. DneKTpocTaTH4ecKoe 1ojie, ero OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEXKIy HU-
MHU.
2. ITocTosiHHBI TOK. MarHuTHOE MOJIE. 2-3
ITocTosHHBIHN 3nekTpuueckuil Tok. Crina Toka, HalpsHKeHUe, EKTPUYECKoe CONpoTuBiIeHHe. 3akoH OMa s
y4JacTKa SJIEKTPUYECKOi liend. MarHUTHOE MoJie M ero OCHOBHBIE XapaKTepUCTHKH. JleficTBHe MarHUTHOro
TOJIsI HA TIPOBOJIHUK C TOKOM. 3aKoH AMriepa. DNeKTpoABUraTenb. SIBIeHHEe JIEeKTPOMAarHUTHON HHAYKIIHH.
IIpakTnyeckoe 3ansitue 4, 5, 6 6
1. C60pKa 31eKTpUUeCKO 1IeNH, U3MEPEHUE CUJIbI TOKA U HAPSDKEHUS HA €€ Pa3IIMYHbIX yJacTKax.
2. | W3ydyeHue aneKTpu3aluy TN, B3aUMOICUCTBUS 3apsDKEHHBIX TeJl, HarPEBaHUS MPOBOJAHUKOB C TOKOM, OIBITa
Opcrexa.
3. | H3ydyenune paGoTHI 3IEKTPOIBUTATEIIS U SIBICHHUS SIEKTPOMArHUTHOW WHIYKITHH.
CamocTosiTeJibHAas padoTa 5
1. | loaroroBka MHAMBHUIAYAIbHBIX MPOEKTOB HA TeMbl «OnbITel Dapanes», « DIEKTPOABUTATEIHY.
2. | Ioaroroska moxnaga «Mcrnonp30BaHue 3JEKTPOIHEPTHH B TPAHCIIOPTE)
Tema 4. Kosiebanus u 9
BOJIHBI
Conep:xkanue yueOHOro MaTepuaja 6
1. | Mexannyeckue KoJie0aHUS H BOJTHbI. JJIEKTPOMATrHUTHbIE KOJIe0aHUsI ¥ BOJIHbI. CBETOBbIE BOJIHBI. 2-3
JIuH3bI.
Cobonnsie konebanus. [lepron, gacTora n ammmuTyaa Koinebanmii. 'apmonmyeckue konebanus. MexaHude-
CKHUE BOJHBI U UX BUABI. 3BYKOBBIC BOJHEI. Y IHTPa3BYKOBHIC BOJHEL. YJIBTPA3BYK U €T'0 UCIIONB30BAaHHE B Me-
munyHe 1 TexHuKe. CBOOOIHBIC IIEKTPOMAarHUTHEIE Koebanns. KonebaTenpHBIN KOHTYp. DIIEKTPOMarHUTHOE
mosie. DIEKTPOMAarHUTHBIE BOTHBL. CKOPOCTH IEKTPOMArHUTHBIX BONTH. Pa3BuTHE mpencTaBieHnii 0 pUpoe
cBeTa. 3aKOHBI OTPAXKCHUS M MPEJOMIICHUs cBeTa. DPopMysia TOHKOH JIMH3BL.
IIpakTuuyeckoe 3anstue 7, 8 4
1. | UsydeHue koneOaHU MAaTEMaTHIECKOTO MasTHUKA.
2. | Uzydyenue natepdepeHnny n tudpakiyy cBeTa.




CamocrosiTenbHasi padoTa

1. Co3nanue mpeseHTanmu (Ha BBIOOP) MO TeMaM: «CBOOOIHBIC W BBIHYKIICHHBIC MEXaHUYECKUE KOJICOaHUS,
«M3imyyeHre U MpUeM DIIEKTPOMATHUTHBIX BOJH. PajloCBs3bY.
2. | CocraBnenne kKoHcIeKTa 1o reMe «O0pa3oBaHue 1 pacpOCTPaHEHHE YIPYIHX BOITHY.

Tema 5. DnemMeHTHI 9
KBAHTOBOH (PM3UKH
Conep:xanue yueOHOro MaTepuasia 6
1. KBanTtoBble cBoiicTBa cBeTa. @u3uka aroma. @U3MKa aATOMHOIO sIIPAa U 3J1eMEHTAPHBIX YacTHIL. 2-3
KgsanroBas rumore3a Ilnanka. @oroanekrpuueckuii a¢ddext. Momenu crpoeHus atoma. OmbiT Pesepdopna.
CocTaB u cTpoeHHE aTOMHOTO siipa. PagroakTHBHOCTE. PajinoakTHBHBIE M3JTy4eHHs U X BO3JIEHCTBHE
IpakTuaeckoe 3ansitue 9, 10 4
1. Pemenue 3amad no teme «KBaHTOBBIE CBOMCTBA CBETAY.
2. | Uznyuenne npuHIpna AeHCTBUS Jla3epa, JMHEHYATOrO CIIEKTpa pa3jIMuHbIX BEIIECTB, CUETYMKA MOHH3HUPYIO-
X U3JTY4YCHUU.
CamocTosiTejibHas padoTa 3
1. Cocrapnenue npe3eHTanuu: « CIIeKTpoCcKoI.
2. | CocraBnenune koHcIeKTa o reme «OnTuueckue npudopb» HUCIONb3Ys pecypchl cetr MHTepHer.
Tema 6. BceneHHnas u ee 3
IBOJIIOLUS
Cojep:xkanue yueOHOro MaTepuaja 2
1 Ctpoenne u pazsutue Beenennoii. lIpoucxoxaenue CoiHeUHOI cuCTeMBbI. 2-3
CoBpeMeHHas pu3nieckasi KapTuHa Mupa. Monenb pacummpstonieiics BeeneHHow.
CamocTosiTeJibHas padoTa 1
1. | Hamucanue noxnaga mo teme «CoJHIIE — MCTOYHUK KU3HHU Ha 3emiey, «PoxxaeHne i SBOIIONHS 3BE31,
«IIpoucxoxxnenne COTHEUHON CUCTEMBDY, «ACTPOHOMHUS HAIIUX JHEH» (Ha BHIOOP) MCIOIB3YA PECYPCHI CETH
WHrepHer.
XUMUA
Pasnea 2. 37
OO0mas u HeopraHuye-
cKasi XMMMUA
Tema 2.1. Conep:xkanue yueOHOro MaTepuaja 4
OcHOBHbIE IOHATHS U 1 OcHOBHBbIE MOHATHA U 32KOHbI XUMHH. 1-2
3aKOHbI XUMHUH [penmer xumun. BemectBo. AToM. Mojekymna. XUMHUYECKUI 3JIEMEHT U (OPMBI ero cymectBoBanus. [Ipo-
CTBIC M CIIOJKHBIE BEIIeCTBA. AJJIOTPOIHUS U €€ MMPUINHEI. Macca aTOMOB B MolleKya. OTHOCHTEIIbHBIE aTOMHAs
1 MoIeKyispHas Maccel. KonmmdaectBo BemecTBa. Morsipaas Macca. 3akoH ABoraapo. MomsipHBI 00beM Ta30B.
Pacuers! mo xuMudeckuM GopmynaM. 3aKOH COXPAaHEHHUSI MacChl BEMIECTBA.
IIpakTnuyeckoe 3ansitue 11. 2
1 | Pemenne 3amau no xumudeckuM GopMyIaM H ypaBHEHHSM
CamocTosiTesibHasi padoTa. 2

1.

| HO,I[FOTOBKa MPE3CHTAINN 11O TEMC!: «A.HJ'IOTpOHI/IH MCETAJIJIOB)».
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2. | Hoxroroska pedepara mo Teme: «AMOpdHBIEC BEIECTBA B IPUPOJE, TEXHHKE, OBITY.

Tema 2.2.

Coaep:xanue yueOHOr0 MaTepuajia

Ilepuonnyeckuii 3aKoH 1. IMepuoanuecknii 3axkon u Ilepuoanueckasi cucrema xummudeckux 3j1ementoB /.. MennesieeBa. 1-2
u Ilepuoanueckast cu- [Mepuomudeckas cucrtema xuMmudeckux sieMmeHToB J[.1. MeHzaeneea kak rpadudeckoe orodpaxenue Ilepuo-
cTeMa XUMHUYeCKHX JJe- JMYECKOro 3aKkoHa. Ileproudeckuil 3aKOH M CHCTEMa B CBETE YUCHHS O CTPOSCHHMM aToMa. 3aKOHOMEPHOCTH
menToB JI.. Men- WU3MEHEHHsI CTPOECHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB M XUMHUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTaMH IMpo-
aejeeBa CTHIX W CIIOXHBIX BemlecTB. 3HaueHue I[lepronnueckoro 3akoHa M Ilepronuueckux >JIeMEHTOB JUIS Pa3BUTHUS
HayKH 1 TIOHUMaHUS! XUMHYIECKON KapTHHBI MHPA.
CamocrosiTenibHas padora.
1. | HoaroroBka pedepara no teme: «XKu3np u nesrenprocts [1.1. Menneneesay
2. | TlogroroBka pedepara no teme: «llepuopnueckomy 3aKoHy Oyyliee He TPO3HUT Pa3pPYLICHUEM ...»
Tema 2.3. Conep:xkanue yueOHOro MaTepuaja
CrpoeHue BemecTBa 1. | Ctpoenne BemecTBa. 1-2
ITpupona xumuyeckoi cesi3u. KoBaneHTHas CBs3b: HEMOJspHAas, nonsgpHas. oHHas cBsi3b. KaTHOHBI M aHHOHBIL.
Meramn4eckas cBsi3b. BomoponHas cBsi3b. B3auMOCBsI3b KPHCTANTMUECKUX PEUIETOK BEIIECTB C Pa3IMYHBIMU
TUMAMU XUMUYECKOU CBSI3HU.
CamocTosiTesqibHAas padoTa.
1. | MoxaroroBka pedepara no Teme: «ITa3mMa — 4eTBEPTOE COCTOSHIE BELIECTBAY
Tema 2.4. Cojnep:xkanue yueOHOro MaTepuaja
Boaa. PactBopbl. 1. | Bona. PacTBOpBI. 1-2
Bona B npupoze, ObiTy, TEXHUKE 1 Ha Ipou3BojcTBe. Du3nyueckre 1 XUMUYECKUE CBOWCTBA BOJIbL. 3arpsi3HUTE-
JI BOZIBI M CTIOCOOBI ouncTKH. JKecTkas Bozma u ee ymsiraenne. OnpecHeHHe BOJBL. ATperaTHble COCTOSIHUS BO-
IIBI U ee TIepPEeXOoIbl U3 OIHOI'0 COCTOSIHUSA B Ipyroe. PacTBopeHne TBEpAbIX BEHIECTB U T'a30B. 3aBUCUMOCTD pac-
TBOPHUMOCTH TBEPJABIX BEIECTB M Ta30B OT TeMIepaTyphl. MaccoBas 70/ BEmIeCTBa B pacTBOpE Kak CIIocod
BBIPAYKEHHUS COCTAaBa PacTBOpa.
JladopaTopHnasi pa6ora 1.
1. | [IpuroroBieHue pacTBOPOB 33IaHHON KOHIIEHTPALUH.
IMpakTHyeckoe 3ansitue 12.
1. | Pemenne 3amau Ha pacyeT MacCOBOM OIH BEIIECTBA B PACTBOPE.
CamocTosiTeibHas padoTa.
1. | IloaroroBka mpe3eHTAINH 10 TeMe: «Y CTpaHEeHHE KECTKOCTH BOJBI Ha MPOMBIIUICHHBIX TPEATIPHUSTHIX)
2. | TloaroroBka pedepara no teme: «THITBI PACTBOPOBY.
3. | ToaroroBka pedepata no teme: «Boa Kak peareHT 1 cpejia sl XMMUYECKOTO MPOIIeCCay.
Tema 2.5. Conep:xaHue yueOHOro MaTepuaJa
XuMHYeCKHE PeaKIHH 1. | Xumnueckune peakuum. 1-2
[oHsATHE O XUMUYECKON peakIy. THITbI XUMIYECKUX peakiuii. CKOpOCTh peakiui U (JaKTOPHI, OT KOTOPBIX
oHa 3aBHCcHT. TemnoBoi 3¢ (eKT XMMUUECKOH peakuy. XUMHIECKOE PABHOBECHE M CIIOCOOBI €T0 CMEIICHMS.

JlaGoparopHasi padota 2.

1. | HBY‘IGHI/IG 3aBUCHMOCTH CKOPOCTH XHUMHAYECKOM pCaKuu OT pas3JIMIHbIX q)aKTOpOB
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CamocrosiTenibHas padora.

1. | HoaroroBka pedepara no teme: «Peakunu ropeHus: B OBITYY.
2. | TlogroroBka pedepata no reme: «OKCHIIBI M CONU KaK CTPOUTEIbHBIE MATEPHAIIBIY.
Tema 2.6. Cojnep:xanue yueOHOr0 MaTepuaja 6
Heoprannueckue coegu- | 1. Kuaccudukanusi HeopraHu4ecKHX coeIMHEHUI U UX CBOIiCcTBA. 1-2
HEHMSI. OKcuapl, KHCIIOTHI, OCHOBAHHS, COJIM. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSITMHEHHN
B CBETE TEOPHH IIEKTPOIUTHYECKOH qucconuanun. [lonsTue o ruaponmse coneid. Cpena BOAHBIX PacTBOPOB
coneil. Bomoponseiii mokazatens pH pacTtBopa.
OOmiast XxapakTeprCTHKa METauIOB U HeMeTaioB. OKHCINTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAJIIOB
Ha [IPUMepe raJoreHoB.
JlabopaTopuasi padora 3, 4.
1. | Onpenenenue pH pacTBOpoB coleid. 4
2. | N3yueHune B3aMOJEHCTBUS] METAJLUIOB C PACTBOPAMH KHCIIOT H COJEH.
CamocTosiTejibHas padoTa. 3
1. | HoaroroBka pedepara no teme: « OxpaHa OKpyKaroliee Cpeibl 0T XUMHYECKOT0 3arpsi3HEHHSD).
2. | IlogroroBka pedepara no teme: «Posb METaUIOB B HCTOPHH YEIOBEYECKOM IIMBHIIM3ALIII)
3. | IloaroroBka npe3enranyu 1o teme: «Kopposus MeTaJuioB M Crioco0bl 3aIMThI METAIJIOB OT KOPPO3HMUY.
Pazpnen 3. 30
Opraanyeckasi XMMHUsI
Tema 3.1. Conep:xkanue yueOHOro MaTepuaja 16
Oprannveckue coequHe- | 1. | OCHOBHbIE MOHATHSI OPraHUYECKO XMMHUHU M TEOPHsI CTPOECHHUsI OPraHUYECKHX COeTUHEHMIl. YTiIeBo10- 1-2
HUS POAbI M MX NPUPOIHbIE HCTOYHUKH.
[ousitus nzomepun. Bujpl uzomepun. MHoroobpasue opraHM4ecKux coeArHeHui. [IpenenbHble U Henpenelb-
Hble yraesopopoabl. CTpoeHue, XxapakTepHbele Xumuueckue cpoiictsa. [Ipeacrasurenu yrinesogoponos. IIpume-
HEHHUE YTIIEBOIOPOAOB B OpraHUUecKOM cuHTese. Peakimu nonumepusanuu. [IpuposHple HCTOYHUKN YTI€BOIO-
POZOB.
2. | IpencTaBuTeH YIJIE€BOIOPOIOB. 1-2
IIpeacTaBuTeny yrieBoaopoI0B U UX NPUMEHEHUE B OpPraHU4YecKoM cuHTe3e. Peakimu nonumepusarmu. [Ipu-
POAHBIE HCTOYHUKH YIIIEBOIOPOJIOB.
3. | Kuciaoponcoaep:kaiue opranayeckue BeiecTBa. 1-2
CnupThl, KapOOHOBBIE KHUCIIOTHI U CIIOXKHBIE 3(DUPBI: HX CTPOCHHUE U XapaKTepHble XUMHYeCKHe cBoicTBa. [Ipen-
CTABUTENN: METWJIOBBIA M TWIOBBIM CIMPTHI, TIHULEPHH, YKCYCHAsl KUCIOTa. Mblla KaKk COJM BBICIIMX KapOo-
HOBBIX KHCIIOT. JKHpBI Kak cIoxHBIE d3QUPBL. YTIEBOABL: TIIOK03a, KpaxMall, IeJII0I03a.
4. | A3orconep:kamue opranuyeckune coeqnHenus. [liiactMaccesl 1 BOJIOKHA. 1-2
AMUHBI, aMHHOKUCIIOTHI, Oenkn. CTpoeHue u ononorndeckre GyHKIUN OeTKOB. XUMUIECKHE CBOMCTBA OEIIKOB.
I'eHeTnueckas CBsI3b MEXAY KIacCcaMH OpraHMYECKHX coennHeHuH. [IoHATHE O miacTMaccax M XMMHUYECKHX
BOJIOKHAX.
JlaGopaTopHas pa6ota 5, 6.
1. | VzydyeHne XMMHYECKHX CBONCTB YKCYCHOM KHCIIOTBI 4
2. W3zydyenne obpaTrMoii 1 HeoOpaTUMOH JIeHaTypaluy OSTKOB M KAUECTBECHHBIX PEeaKIMii Ha OeloK
IIpakTuyeckoe 3ansitue 13, 14. 4
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1.

(O3HaKOMIIEHHE C CHHTETHUCCKUMHU 1 HNCKYCCTBCHHBLIMU NTOJIMMCpPAaMU.

2

Or[pe;[eneHI/Ie PA3JIMYHBIX BUAOB XUMHWYCCKNX BOJIOKOH.

CamocTosTeabHAst paboTa. 8
1. | Hoaroroka npeseHTanuu no teme: «/cropusi BOSHUKHOBEHUS M Pa3BUTHSI OPTaHUUECKON XUMHUI»
2. | IlogroroBka pedepata no reme: «YTI€BOIBI  UX POJIb B )KHBOHM MPHUPOJIEN
3. | IlogroroBka pedepata no reme: «Kupbl Kak NPOIYKT NUTAHUSI K XUMHUECKOE CHIPHE»
4 [oaroroka pedepara no Teme: «HexBaTka NMpogOBONBCTBUS Kak riiodaibHas mpodiieMa YeloBeYecTBa U IyTH
€€ pelIeHHsD)
5. | IlogroroBka pedepara no Teme: «CpencrBa TMrHeHbl HA OCHOBE KHCIOPOJICO/IEPIKAIINX OPraHMYECKUX COENHU-
HEHUID
6. | INoarororka pedepara no teme: «JlepuuuT Oenka B MUIIEBBIX NPOAYKTAaX M €ro MPEOAOICHUE B paMKaX IJIO-
0aJIbHOM MPOJIOBOJIILCTBEHHOM MPOrpaMMBbIy.
Tema 3.2. Cojnep:xanue yueOHOro MaTepuaja 4
XuMHUA ¥ KU3Hb 1. XuMHA 1 OPraHU3M Ye10BeKa. 1-2
XUMHYECKUE JIEMEHThl B OpraHu3Me uenoBeka. OpraHuueckrue U HeopraHuueckre BemiectBa. OCHOBHBIE XKU3-
HEHHO HCO6XOJII/IMBIC COCIUHCHUA: 66.]'[1(1/1, KUPBI, Yrii€BOAbl, BUTAMUHEI. Hx PpoOJIb J1d 300POBbA 4Y€IOBEKA.
MuHepasibHbIe BelllecTBa B MPOJyKTax nuTanus. COaaHCMPOBaHHOE MUTAHUE
2. | Xumus B GbITY. 1-2
Bopna. KadectBo Boxbl. Motoriue u unctsimue cpencrsa. [IpaBuna Ge3onacHoi paboThl CO CpeCcTBAMH ObITO-
BOM XMMUHU.
CamocTosiTejibHasi padoTa. 2
1. | IloaroroBka npe3eHTanu Mo Teme: « CHHTETHYECKHE MOIOIIIKE CPEJICTBA: TIOCTOMHCTBA U HEIOCTATKIY.
2. | TlogroroBka pedepara no teme: « OXpaHa OKpyKaroliee Cpejibl 0T XUMHYECKOTr0 3arpsi3HEHHSD).
BUOJIOT'UA 33
Tema 1. Kinerka Conep:xkaHue yueOHOro MaTepuaja 6
1. | Knerka — cTpyKTYpHO-(QYHKIHOHAIBHAS €IMHUIA KU3HU. 1-2
OcHOBHBIE TIOIOKEHUS KIeTouHor Teopun. CTpoeHne KiIeTKH. [IpokapHoOTHI M 3yKapuOThl — HU3IINE U BHICIIHE
KJIETOYHBIe OpraHu3Mbl. OCHOBHBIE OpraHOH B! KiIeTku. Kierounoe siapo. Heknerounsie GopMBbl )KU3HM.
MatepuabHOE €IUHCTBO OKPYKAIOIIEr0 MUPa M XUMIYECKHM COCTaB JKUBBIX OPTaHU3MOB.
IIpakTHyeckoe 3ansatue 15, 16.
1. | HaGmromeHne KJIETOK PACTEeHHH ¥ YKUBOTHBIX O] MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIperapaTax U UX OIhca- 4
HUE.
2 CpaBHEHHE CTPOCHHUS KIETOK PACTCHUH U )KUBOTHBIX.
CamocrosiTesibHasi pagora. 3
1. | IloaroroBka pedepata mo teme: «COBpEeMEHHBIC METOJIBI NCCIICIOBAHNS KIICTKIDY
2. | ToaroroBka pedepara no teme: «VICTOpHst U pa3BUTHE 3HAHHUMN O KIICTKE.
3. | IoaroroBka npe3enranuu 1o teme: «CTpoeHUe MPOKAPUOTHUCCKOM KISTKIY.
Tema 2 . Opranuzm Conep:kaHue yu4eGHOr0 MaTepuaJjia 6
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1. | Opranusm — eauHoe 1EJI0E. 1-2
Muoroo6pasue opranu3MoB. OOMEH BEIIECTBOM U YHEPTHEH ¢ OKpYXKArOIIeH cpeoi Kak HeOOXOiMMOe YCIIo-
BHE CYIIECTBOBAHHUE KUBBIX cucTeM. CIIOCOOHOCTh K CaMOBOCIIPOM3BEACHHIO. Pa3BuTHE M pa3MHOXKEHHE Opra-
HU3MOB. OIUIOJIOTBOPEHHE U €ro ONOJIOrnIecKoe 3HaUCHHUE.
[onsiTue 06 oHTOTrEeHE3e, SMOpPHOreHe3e M MOCTIMOPHOHAIBHOM pa3BUTHH. MHIMBUAYaIbHOE Pa3BUTHE YeEO-
BEKa M €ro BO3MOXKHbBIE HAPYIICHHUSI.
OO1mue npecTaBiIeHuUs O HACJIEICTBEHHOCTH M M3MEHYMBOCTH. 331a41 ¥ METOABI CENEKINU
IIpakTnyeckoe 3ansTue 17, 18.
1. | AHanu3 ¥ OlleHKA 3THYECKUX aClIEKTOB Pa3BUTHsI HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOIOTHH.
2. | Pemienue niaeMeHTapHBIX T€HETHUECKHX 3a/1a4.

CamocrosiTenibHas padoTa.

Tema 3. Bua.

Tema 4. DxocucTeMsbl.

1. | HoaroroBka pedepara no teme: «Cpe/pl OOUTaHKSI OPraHU3MOB: IPUUUHBI Pa3HO00pa3UsH

2. | IloaroroBka pedepara no teme: «CoBpeMEHHbIE B3IIISABI HA TPOUCX OXK/ICHHUE YETOBEKA: CTOJIKHOBEHUE MHE-
HUWY.

3. | Tloaroroka pedepara no teme: «bHOTEXHONIOTHS U TeHHAsl MHXKeHepUs — TexHoinoruu XX| Bekay.

Conep:xanue yueOHOro MaTepuaja

1. | DBosonMoHHAs1 TeopHsi U ee PoJib B (JOPMHPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHOl KAPTHHBI MU- 1-2
pa.
Bup, ero xpurepun. Iomymsiuust kKak CTpyKTYpHasi €JUHUIIA BUAA U 3BONOIMU. CHHTETHUECKAs TEOPUS 3BOJIO-
ud. JIBIOKYIIME CHIIBI BOMIOLUMU B COOTBETCTBUH C CHHTETHYECKO Teopueil apomonun (CTD). ['enerndeckue
3aKOHOMEPHOCTH 3BOJIIOLHMOHHOr0 nporpecca. PezynbraTs! aBomtonuu. CoxpaHeHHE MHOrooOpasus BUIOB Kak
OCHOBA YCTOMYMBOrO pa3BUTHs Onocdepbl. [IpuurHbl BEIMUpaHHS BHIOB KaK OCHOBA YCTOHYMBOIO Pa3BHTHSA
ouocdepsl. [Ipuunnbl BeIMHpaHus BHIOB. buonornueckuii mporpecc m Ouonormdeckuii perpecc. ['mmoressl
MIPOUCXOXKAECHUS KHU3HU.

IMpakTnueckoe 3ansitue 19, 20.

1. | IIpoBeneHue aHaIM3a U OLIEHKH PAa3JNYHbBIX TUIIOTE3 IPOUCXOXKICHUS YeTIOBEKa

2. | Omnucanue ocodelt Bua 1o MOp(HOIOrHiecKOMY KPUTEPHIO

CamocTosiTenbHas padoTa.

1. | Ioarorosuts pedepat no Teme: «CoBpeMeHHBIE B3TIISABI Ha OHOJIOTMYECKYIO YBOIIOIHIOY

2. [oaroroButk pedepar no Teme: «llomyssiims Kak eAMHKUIIA OUOIOTHYECKON IBOIIOIUIDY

3. | Honrorosuts pedepar mo teme: «Ilonymsiums Kak SKOIOTHYECKast IMHULIAY

Conep:kaHue y4eOHOr0 MaTepuajia

1. IIpeameT u 3axa4u IKOJIOT M. 1-2
Oxonorudeckre (HakTopbl, 0COOEHHOCTH WX BO3AECHUCTBHA. DKOJIIOTHYECKAs XapakTepucTHKa Buaa. [lorsrue o0
9KOJIOTHUECKUX cucTeMax. bromeHno3 n OHOTOI Kak KOMIOHEHTHI OnoreorieHo3a. Yuenne B.M. Bepranckoro o
onocdepe. OcOOCHHOCTH arpOIKOCUCTEM.

IIpakTuuyeckoe 3ansaTue 21.

1. | CocraBieHHE cCXeM Iepeaayn BemIeCcTB U YHepruH (TIeTeil muTaHus)

CamocTosiTesibHasi padoTa.

1.

[oarorosuts pedepar no Teme: «B.1. Bepraackuii u ero yaenue o 6uocdepey.

2.

HO,I[FOTOBI/ITL pe(l)epaT 110 TEMC! «Opr)KaIOHIaSI YCJIOBCKA Cpcla M €€ KOMIIOHCHTBI: Pa3jIMYHbIC B3IJIAAbl HA
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3. YCJIOBUSI PEAJIN3ALIUU PABOUYEI MPOTPAMMBI YUEBHOM
JUCLHUATNIUHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO — TEXHUYECKOMY oOecreve-
HHIO.
Peanuzanuus yuebHoi qucuuiuinabl «EctecTBO3HaHUE» TpeOyeT HaIu4us y4eOHOro
KaOuHera.
O6opynoBaHue yuyeOHOTO KaOUHETa:

— TO0CaJ0YHbIE MECTa MO KOJIMYECTBY O0yUaIOIINXCS;

— paboyee MECTO MPENo/1aBaTes.
TexHuueckue cpeactBa oOy4eHHs:

—  KOMIBIOTEP C JIMLEH3UOHHBIM MTPOTrPAMMHBIM 00yUEHUEM;

—  MYJIbTUMEAHANPOEKTOP.

3.2. UudopmanuonHoe odecriedyeHue 00y4eHus
Ilepeyens pexoMeHayeMbIX yueOHbIX M3aaHuil, UHTepHeT-pecypcoB, 1ONMOJIHU-
TeJbHOH JIUTEPATyPbI

OCHOBHBIE HCTOYHUKHU:

1. benses JI.K., dpivmui .M., Ky3nenosa JI.H. u np. buonorus (6a30Bsiii ypo-
BeHb). 10 kmacec. — M, 2014

2. benses JI.K., Aemvmun I'.M., bopoaun I1.M. u np. buonorust (6a30BbIii ypOBEHB).
11 xnacc. —M., 2014.

3. I'abpuensan O.C., Octpoymor N.I'. Xumus qyis npodeccuii U crieninagabHOCTEN CO-
[IUATBHO-P)KOHOMUYECKOTO M T'yMaHUTapHOTro mpoduiie: y4eOHUK IS CTYH. ydpe-
XaeHui cpen. mpod. odpazoBanus. — M., 2014.

4. Tabpuensn O.C. Xumus. [Ipaktukym: yue6. nocooue. — M., 2014.

5. TI'abpuensa O.C. u ap. Xumus. TecTsl, 3a0a49 ¥ yIpakHEHUS: yueO. mocobue.
— M., 2014. T'abpuensa O.C. Xumus. [locobue mias moarotoBku k EI'D: yueo.
nocobue. — M., 2014. Enxuna JI.B. buosiorus. Bech mkoyibpHBIA Kypc B TaOJH-
max. — M., 2010.

6. KacbssaoB B. A. ®usuka 10 knacc. YueOHUK 11 0011€00pa30oBaTeIbHBIX YIEOHBIX
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4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JTUCHUATIUHBI

KonTpoab u oneHka pe3ysibTaToB OCBOCHUS y4€OHOU TUCHUILIUHBI OCY-
LIECTBIIAETCS MPETOIABATENIEM B IIPOLECCE MPOBEACHUS Ay IUTOPHBIX 3aHATHM, TE-
CTUPOBAHMUSI, a TAKXKE BBIITOJIHEHUS 00yUYaIOIIMMUCS WHAUBUIYAJIbHBIX U TPYIIIOBBIX

3aJlaHul, IPAKTUYECKUX 3aTaHUN.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

®opMBbI 1 METO/AbI KOHTPOJIS ¥ OLIEHKH pe-
3yJIbTATOB 00Y4YeHHSs

YMenus:

[IpumeHsTh 3HaHUS O (yHIAMEHTAIb-
HBIX (PU3MYECKUX 3aKOHAX M MPHUHIU-
nax, JIEXaluX B OCHOBE COBPEMEHHOU
(¢u3nUecKoi KapTUHBI MUPA;

CDOpMaJ'II/I?)OBaHHOC Ha6JIIOIIeHI/Ie u
OICHKAa PC3YyJIbTATOB BBINMOJIHCHUSA IIPAK-
THUYCCKUX 3aI[aHPII>'I;
OLCHKAa 3aI[aHHﬁ IO PCUICHUIO 3a/la4 Ha
MMPUMCHCHHUC (I)I/I?;I/II{GCKI/IX 3aKOHOB U CO-
CTaBJICHHIO Ta6JII/IIl;

aHaJIN3UPOBATh MPOBEJICHHBIE HAOJIIO-
JIeHUs, TUIAHUPOBATh U  BBINOIHATH
HKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bI
U CTPOUTH MOJIETIH;

dbopmann30BaHHOE HAOIIOICHUE U OIICH-
Ka pe3yJbTaTOB BBINIOJIHEHUS MpPaKTHYe-
CKMX 3aJIaHUM;

OLICHKA 3aIUTHI IPOCKTA;

NPAaKTUYECKH HCIIOIb30BaTh (pu3nye-
CKHE€ 3HaHMs; OIICHHBATh JOCTOBEp-
HOCTb €CTECTBEHHOHay4HOW HuH)Op-
Malluu;

OLICHKAa 3aHaHHﬁ I10 PCIICHHUIO 3a7a4,

MyOJIMYHO TIPEJCTABIATH PE3yIbTaThI
COOCTBEHHOT'O HCCJICJIOBAHHS, BECTH
JTUCKYCCHH, TOCTYITHO M TapMOHUYIHO
coueTasi cojepkanue u (HOpMBI Mpei-
CTaBJIsIeMOM MH(pOpPMAITUH;

OIICHKA 3alllWThl TPOCKTOB, MPE3CHTA-
LM

OIICHKA BBICTYIUICHUH C JOKIIaJaMH, pe-
dbeparamu;

oOpabaTbIiBaTh pPE3yJbTaThl H3MEpE-
HUH, OOHAapyKWBaTh 3aBHUCHMOCTH
MEXIy (U3NICCKUMH BEITHMYNHAMU,
OOBSCHATH TIOJYYCHHBIE PE3YIbTAThl U
JIeIaTh BHIBOIBI;

dbopmMannM30BaHHOE HAOIIOICHUE U OIICH-
Ka Pe3ybTaTOB BBIMOJHEHUS TPAKTHYE-
CKHMX 3aJIaHHUM;

OIICHKA 3aJJaHUM 110 PEIICHUIO 3a]1a4;

CaMOCTOSITEIILHO JIOOBIBATh HOBBIC JIJIS
cebs pu3mveckue 3HAHUS, WCIOJIb3YS
JUIS 3TOTO JIOCTYITHBIC MCTOYHUKH HH-
dbopmanuu;

OIICHKA 3aIlWThl TPOCKTOB, IPE3CHTA-
LM

OIICHKA BBICTYIUICHUH C JOKIJIaJIaMH, pe-
deparamu;

BIaaACTh OCHOBOIIOJIArarOmuMmn XuMH-
YCCKHMMH IIOHATHAMMH, TCOPHUAMHU, 3a-
KOHaMHM M 3aKOHOMCPHOCTAMH, YBC-
PCHHO  HCIIOJIB30BATh XHMHUYCCKYIO
TCPMHHOJIOINIO U CUMBOJIUKY,

dopMupoBaHHOE HAOIOACHUE 1 OIICHKA
pE3ybTaTOB BBITIOJHEHUS MTPAKTHUYE-
CKMX 3aJlaHUM;

OLICHKA PE3YyJIbTATOB TECTUPOBAHHS;
OIICHKA BBICKA3bIBAaHHUI CTYJICHTOB MO
3aJITaHHOU TEME.
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BJIa/IeTh OCHOBHBIMU METOJIaMU Hay4-
HOTO TIO3HAHMS, HWCIOJIB3YEeMBIMU B
XUMUH: HAOIIOJIEHUEM, OMUCAHHUEM,
U3MEPEHHEM, SKCIIEPUMEHTOM; YyMe-
HUE 00pabaTbiBaTh, OOBACHATH pe-
3yJIBTATHl TPOBEJCHHBIX OMBITOB U Je-
JaTh BBIBOJABI; TOTOBHOCTh M CIIOCOO-
HOCTh TPUMEHSITh METOABl MO3HAHUS
MIPU PEIICHUH TPAaKTHYECKUX 3a/1a4;

OreHKa BBITIOJIHEHUS! TPAKTHUECKUX H
J1a00paTOpHBIX padoT;
OLICHKA 3aIUThI pedhepaToB.

JaBaTh KOJIMYECTBEHHBIE OLICHKH U
OPOU3BOAUTH PACUYEThl MO XHMHUYeE-
CKUM (popMyJiaM U ypaBHEHUSIM;

OueHka penieHus 3aja4d 1o XuMHUYECKUM
dbopmysaM U YpaBHCHHUSIM XUMHUUYECKUX
peakuui

dbopMupoBaTh COOCTBEHHYIO  TO3HU-
IIUI0 10 OTHOIICHHWIO K XHMHYECKOU
UH(POPMAIIHMH, TTOJTYIaeMOU U3 Pa3HBIX
HUCTOYHUKOB

OreHKa BBITIOJIHEHHSI CAMOCTOSITEIIBHBIX
pabot, pedepatos, npe3eHTaIIUN

dbopMupoBaTh YyBCTBAa TOPJAOCTH H
YBXXEHUS K UCTOPUHU U JOCTHUKCHUSM
OTEYECTBEHHOU OHMOJIOTHYECKON
HAyKW; TPEJCTaBICHUS O IETOCTHOM
€CTEeCTBEHHO-HAYyYHON KapTHHE MUPa;

OrieHKa BBITIOJIHCHHSI IPE3CHTAIINH, pe-
dbepaToB, cOOOIIEHUIA

BJIAJETh OCHOBOIIOJATalOUIMMHU TOHS-
TUSAMHU U TPEACTABICHUSIMH O >KUBOU
IpUPOJIE, €€ YPOBHEBOM OpraHU3alnei
U DBOJIIOIMHU; YBEPEHHOE MOJIb30BAHHE
OMOJIOTMYECKON TEPMHUHOJIOTHECH W
CUMBOJIMKOM;

OHGHKa PE3YJILTATOB TCCTUPOBAHUSA

BJIAJIETh OCHOBHBIMM METOJIaMH Hay4-
HOT'O TO3HAHWS, UCIIOJIB3YEMBIMU TPH
OMOJIOTMYECKUX HCCIIEAOBAHUIX KH-
BBIX 00OBEKTOB M DKOCHUCTEM: OIMCAHH-
eM, W3MEPEHUEM, MIPOBEACHUEM
HaOJIIOJICHNH; BBISIBJICHHE M OIICHKA
AHTPOINIOT€HHBIX MU3MEHCHUN B MPUPO-
PI(H

Or1eHKa BBITIOJTHEHUS MPAKTUICCKUX Pa-
00T;
OIICHKA PE3yJIbTaTOB TCCTUPOBAHHS.

OOBSCHATH PE3yNbTAThl OHMOJIOTHYE-
CKMX OJKCIEPUMEHTOB, peIllaTh 3Jie-
MEHTapHbIE OMOJIOTUYECKUE 3a/1aUU;

OI.[GHKa BBIITIOJIHCHUA ITPAKTUICCKUX pa-
00T;

OOCHKA PCHICHUSA 3JICMCHTAPHBIX 6I/IOJ'IO—
THYCCKHUX 3a/1a4.

dbopMupoBaTh COOCTBEHHYIO MO3UITHIO
[0 OTHOUIEHUIO K OMOJIOTUYECKON HH-
dbopmanuu, noJy4yaeMoW U3 pa3HbIX

Or1ieHKa BBITIOJIHCHUS TIPE3CHTAIUH, pe-
dbepartoB, cooOIIeHUH

19



MCTOYHUKOB, TJI00AJBHBIM 3KOJIOTHYE-
CKUM IpoOJjemMaM U MyTAM HMX pelie-
HUS.

SHAHMA:

Du3nyecKuX 3aKOHOB, TMIIOTE3;

OLICHKA pPEe3yJbTaTOB BBINOJIHECHUSA Te-
CTOBBIX 3aJIaHUM;

OCHOBHBIX METOJIOB HAay4HOTO IO3Ha-
HUS, UCIOJB3YEeMBbIX B  (U3HKE:
HaOJII0/ICHUsI, OTMMUCAHUS, W3MEpPEHUS,
AKCTIIEPUMEHTA.

OLICHKA pPEe3yJbTaTOB BBINOJIHECHUS Te-
CTOBBIX 3aJIaHUMN.

MeCTa XUMUU B COBPEMEHHOW Hayd-
HOM KapTUHE MUpa; NOHUMAHHE POJIH
XUMHUHU B GOPMHUPOBAHUM KPYro3opa u
(YyHKIMOHAIBHON T'PaMOTHOCTH YeJIo-
BEKa JJISI PELICHMS MPAKTUYECKHUX 3a-
Aad;

Onenka 3amuThl pedepatoB

paBUJ TEXHUKH OE30MaCHOCTH MPH
HCIIOJIb30BAHUH  XMMHYECKHX  Be-
IECTB;

dopmanu3oBaHHOE  HAOIOJCHHE U
OIICHKAa COOJIFOZICHUS TIPaBHJI TEXHUKH
0€30MacHOCTH TIPU BBIMIOJHEHUH J1a00-
paTopHBIX paboT

poJIM U MecTa OUOJIOTHH B COBPEMEH-
HOM HAay4YHOW KapTHHE MHpa; TOHUMA-
HUE poyih OMOJIOTUH B (POPMUPOBAHUU
Kpyrozopa u (QyHKIIMOHAJIbHOU Tpa-
MOTHOCTH I PEIICHHs] TpaKTuye-
CKHUX 3a]1a4;

OrneHka pe3ynbTaTOB TECTUPOBAHUS;
OIICHKA BBITIOJIHEHUS MMPAKTHYECKHUX Pa-
00T

OCHOBOIIOJIATAIOIIMX  MOHATUM U
MPEJICTABIICHUN O JKUBOU
IpUpPOJIC, €€ YPOBHEBOM OpraHU3aIluU
Y 3BOJIIOLIMY; YBEPEHHOE MOJIb30BaHHUE
OMOJOTUYECKON TEPMUHOJIOTHEH W
CHUMBOJIMKOM;

OrneHka pe3yibTaTOB TECTUPOBAHUS;
OIICHKA BBITTOJIHEHUS MPAKTUYECKUX pa-
00T;

OIICHKA 3alUThI pedepaToB, Ipe3eHTa-
1107178

OCHOBHBIX METOJIOB Hay4YHOT'O TO3Ha-
HUS, WCTOJIB3YEMBIMU TPU OHMOJIOTH-
YECKUX HCCIEOBAaHUSIX IKUBBIX 00b-
€KTOB W DKOCUCTEM: OMHCAHHEM, H3-
MEpEeHHEM, TMPOBEJACHUEM HabIoIe-
HUM; BBISBJICHWE W OIIGHKA aHTPOTIO-
TeHHBIX U3MEHEHHI B IPUPO/IE;

OrnieHka pe3ybTaTOB TECTUPOBAHUS;
OIIEHKA BBITTOJIHEHUS MPAKTUYECKUX pa-
00T;

OIICHKA 3alUThl pedepaToB, IPe3eHTa-
1107078
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