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1. TACITIOPT ITPOI'PAMMBbI YYEBHOM JJUCIUATIIMHBI
AVYI1.01.03 OCHOBBI ECTECTBEHHBIX HAYK
1.1. O0JacTh IPMMEHEeHHUs POTrPaMMBbI

PabGouas mporpamma yde6Horo mnpeamera JIVII.01.03 OcHOBBI €CTECTBEHHBIX HayK
SBIISIETCA 4acTbio oOpazoBarenbHOi mporpammbl CIIO B cootBerctBuu ¢ ®I'OC cpemnero
obmero oo6pazoBanus Ne 413 ¢ yuerom tpeboBanuit ®I'OC CIIO mo mpodeccun 38.01.02
[Tponaser, KOHTpOJIEP-KACCHUD.

1.2. MecTo AUCHUILVIMHBI B CTPYKTYpPe OCHOBHOIi mpodeccMoHAIbHOI 00pa3oBaTeIbHOM
NMpPoOrpaMmabI:

PaGouas mporpamma mnpeamera  JIVIL.01.03  EcrecTBo3HaHume  OTHOCHUTCS K
o0mieoOpa3oBarelbHOMY ~ y4eOHOMY LUKy 00pa3oBaTelbHON  HPOTrpaMMBl  CPEIHEro
po)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C IMOJTYyYCHUEM
cpenHero obmiero obpazoBanusi ¢ yaerom tpeboBanuiit ®I'OC CIIO mo mpodeccun 38.01.02
[Tponaser, KOHTpOJIEP-KacCUP.

1.3. Pe3yibTaThl OCBOCHMSA NpeAMeTa:

OcBoenue coxepxkanus npeamera JIYI1.01.03 EcrecrBo3nanue obecrieunBaeT
JOCTHKEHUE O0YJIAFOIIMMHUCS CIICIYIOIIUX PE3yIbTaTOB:

- B 4aCTH OCBOECHHUA OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI:

JIMYHOCTHBIX:

JIP 4) cdhbopMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKHU U 06HIGCTB€HHOI>'I IMPAKTUKH, OCHOBAHHOI'O Ha AJHAJIIOTC KYJIbTYpP, a4 TaKXKC
pa3iauuHbIX (GOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

JIP 5) chopmMupoBaHHOCTH OCHOB CAaMOpPa3BUTUSL W CAMOBOCIIMTAaHUS B COOTBETCTBUU C
OO0IIEYEeTTOBEYECKUMH IICHHOCTSIMH W HWJA€aJaMH TPaXIaHCKOTO OOINeCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON U OTBETCTBEHHOM JIEATEILHOCTH;

JIP 6) TonepaHTHOE CO3HAaHWE M TIOBEIEHHWE B TMOJMUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U
CHOCOOHOCTh BECTU AMAJIOT C APYTUMH JIIOAbMHU, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUs, HAXOJUTh
06HII/I€ e U COTpyaHHU4YaThb 1 UX OOCTHIKCHUA, CIIOCOOHOCTD IMPOTHUBOCTOATE MACOJIOTUH
HKCTpEMH3Ma, HallMOHAIN3Ma, KCeHO()OOUH, TUCKPUMHHALIMU [0 COLUAIBHBIM, PEIUTHO3HBIM,
PACOBBIM, HAITMOHAJIbHBIM IMPU3HAKAM U APYTYM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUSM,

JIP 7) HaBBIKUM COTPYAHHMUYECTBA CO CBEPCTHUKAMH, AETbMHU MIIAJIIETO BO3PACTa, B3POCIBIMU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIEeI0BATENbCKON, IPOEKTHOM U IPYTUX
BUJAX JI€ATEIILHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAaHWE M TIOBEJCHHE HA OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX
LIEHHOCTEN;

JIP 9) roToBHOCTHP M CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
OPOTSDKEHUM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHHUIO Kak
YCJIOBHIO yCTICTITHON PO eCCHOHATTEHON U OOIIECTBEHHOMN JESTEHHOCTH,

JIP 10) scTeTnuecKkoe OTHOLICHUE K MUPY, BKIIIOYast 3CTETHKY ObITa, HAYYHOI'O M TEXHHUYECKOTO
TBOPYECTBA, CITOPTA, OOIMIECTBEHHBIX OTHOIICHHIA;

JIP 11) nmpunHsATHEe M peanu3alfio HEHHOCTeH 310poBOro M Oe3omacHOro obpasza KHU3HH,
NOTPEOHOCTH B (PU3UIECKOM CAMOCOBEPIIICHCTBOBAHHH, 3aHATHIX CIIOPTUBHO-03/J0POBUTEIEHON
NeSITebHOCTbIO, HENPHUATHE BPEIHBIX MPUBBIUEK: KYpPEHHs, YIOTPEOJEHHUs aJIKOrouis,
HApKOTHKOB;

JIP 12) OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (u3nyeckoMy u
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JIPYTHX JIIOJCH, YMEHHE OKa3bIBaTh
[IEPBYIO IIOMOIIIb;

JIP 13) oco3nanHbIl BRIOOp Oyaymiel mpodeccuu M BOZMOXKHOCTEH pean3aliii COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB, OTHOIICHHEC K HpO(I)eCCI/IOHaHLHOI\/II ACATCIIPHOCTH KaK BO3MOXHOCTHU



y4acTusi B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
po0Jem;

JIP 14) chopMHpPOBAaHHOCTh SKOJOTHYECKOTO MBINIICHHS, TTOHUMAHUS BIUSHUS COIMAIBHO-
9KOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE NMPUPOJHOW M COIHAIBLHOW Cpebl; MPHOOpETCHHE
OTIBITa 3KOJIOTO-HAIIPABJICHHOM IS TEIHbHOCTH;

MertanpeamMeTHbIX: (pEryIsSTUBHBIC, TO3HABATENIbHBIC, KOMMYHHUKATHUBHBIC)

MP 1) ymMeHue caMOCTOSTENbHO ONPEAENATh LEIN MAEITEIbHOCTH W COCTABIATH IIJIaHBI
NEeSTEIbHOCTH;  CAMOCTOSITENIbHO  OCYIIECTBJISTh, KOHTPOJIMPOBAaTh U KOPPEKTHPOBATh
JESITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHUSI TIOCTaBJICHHBIX LeNel
U peajin3alluy IJIaHOB JEATeIbHOCTH; BIOMPATh YCIEUIHbIE CTPATETUU B PA3JIMUHBIX CUTYAIUIX;
MP 3) BnaneHue HaBBIKAMH II03HABATEIIbHOW, y4eOHO-HCCIIENOBATENBCKOH M MPOEKTHOM
NEeSTEeIbHOCTH, HaBbIKAMU  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/OB PEIICHUs MPaKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3IMuHbIX
METO/I0B TI03HAHUS;

MP 4) rotoBHOCT M CHOCOOHOCTH K CAMOCTOSITEIBHON WH(OPMAIMOHHO-TIO3HABATEIHLHOM
NeSITeIbHOCTH, BIIaJICHUE HABBIKAMM IOJY4EHHUS HeoOXonuMmoW uHpopMaluu U3 cioBapen
pa3HBIX THIIOB, yMEHHE OPHEHTUPOBATHCA B PA3IUYHBIX UCTOYHUKAX WH(OPMAINU, KPUTHYECKH
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMALHIO, [T0JIyYaeMYIO U3 Pa3IMUHbIX HCTOUHHKOB;

MP 5) ymeHue ucronbp30BaTh CpeAcTBa HHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
(manee - UKT) B pelieHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3ALMOHHBIX 33734 C
CcoOII0ACHHEM TpeboBaHMi PrOHOMUKH, TEXHUKU 0e30MacHOCTH, TUTHCHEI,
pecypcocOepexeHns, IPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30I1aCHOCTH;
MP 7) ymeHue caMOCTOATENbHO OLIEHUBATh U IPUHUMATh PELIEHUS, ONPEACIAIONINE CTPATErHI0
MOBEJICHUS, C YUETOM I'PaXXKJAaHCKUX U HPABCTBEHHBIX LIEHHOCTE;

MP 8) BnageHue S3bIKOBBIMH CpPEACTBAMM - YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTthb CBOIO
TOYKY 3pEHMS, HCIIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;

MP 9) BnaseHre HaBbIKaMH IO3HABATEIbHON peQUIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JENCTBUI U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI, IPAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JOCTUKEHHUSI.

OO0yyaromuiics Hay4YuTcs (peryJIATHBHbIC YHHBeEPCAJIbHbIC Y4eOHbIe el CTBHUS):

YV P1) camocTosITeNnbHO ONpEAeNsaTh 1€, 3aaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM
MOKHO OIIPENEIIUTD, YTO LEIb JOCTUTHYTA,

VYV P2) oneHuBatb BO3MOXHBIE TMOCICACTBUS JOCTHXKEHUSI TIOCTAaBJICHHOM I1I€d B
NeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HM OKpYXKAIOIIMX JII0Jiel, OCHOBBIBasCh Ha
COO0OpaXeHUSIX TUKU U MOpaJIu;

YV P3) craButh 1 popMynupoBaTh cCOOCTBEHHBIE 33]]aul B 00pa30BaTeIbHON AEATEIbHOCTU U
KU3HEHHBIX CUTYalHsIX;

YV P4) oneHuBarh pecypchl, B TOM 4YHCJIE BpeMs W ApPyrHe HeMaTephalbHBIE PeCypChl,
HE0OXO0UMBIE JJIs JOCTUKEHHUSI TOCTABJICHHOM 11ETH;

YV]I P5) BbiOupath NyTh JIOCTHKCHHUS IICJIH, TUIAHUPOBATh PELICHHUE MOCTABJICHHBIX 3aj1ad,
ONTUMU3HPYS MaTepHAIbHBIE 1 HEMaTEepUaAIbHbIE 3aTPATHI;

YV P6) opranu3oBeiBaTh 3(P(PEKTUBHBII TMOMCK PECYpCOB, HEOOXOIMMBIX ISl JOCTHKCHUS
IMOCTaBJICHHOM I1CIIH;

YV P7) conocTaBnsTh NOIXYYEHHBIH PE3yJIbTAT NESTEIBHOCTH C TIOCTABICHHON 3apaHee IeTbIO.

OOyuaromuiicss HayuYuTcsl (IIO3HABAaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIe 1eHCTBHS):

YV]I IIl1) uckath ¥ HaxOJUTh OOOOIICHHBIC CIOCOOBI pEIICHUs 3a7ad, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHI MH(GOPMALMOHHBIA MMOHCK U CTaBUTh HAa €ro OCHOBE HOBBIC
(yueOHBIC ¥ TIO3HABATEIILHEIC) 3a/1a4H;



YV [13) ucnonp30BaTh pazinyHbIE MOJICIHHO-CXEMATHYECKUE CPEACTBA Ul IPEICTABICHUS
CYIIECTBEHHBIX CBSI3€l W OTHOLIEHUM, a TakKe MPOTUBOPEUYUM, BBIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

YV I15) BBIXOANTH 38 paMKH y4eOHOTO IpPEAMETa U OCYIIECTBIIATh [IeJCHAIIPABICHHBIN TOUCK
BO3MOXKHOCTEH JUIsl IMPOKOI0 IEPEHOCA CPEICTB U CIIOCOOOB JEMCTBUS;

YV I17) MeHATh U yACP)KUBATh Pa3HbIC MO3UIMH B IIO3HABATEIILHOM IS TEIHHOCTH.

OO0yuaromuiicss HayunTcsi (KOMMYHUKAaTHBHbIC YHUBEpPCAIbHbIE yueOHbIe 1eHCTBHUSA):

YV K1) ocymiecTBasTh A€I0BYI0 KOMMYHHKAIIHMIO KaK CO CBEPCTHHUKAMHM, TaK M CO B3POCIBIMU
(kak BHYTpH 00Opa30BaTEIIbHON OpraHW3aIy, TaK U 3a €€ MpeaesiaMu), TMoJ0NpaTh MapTHEPOB
JUISL IENIOBOM KOMMYHUKAILIUK UCXOJIS U3 COOOpaKeHUIl pe3yabTaTUBHOCTU B3aUMOJICHCTBUS, a
HE JINYHBIX CUMIIaTU;

YV K2) npu oCymieCTBICHHH TPYIIIOBO pabOThl OBITh KaK PYKOBOAMTEIEM, TaK M WICHOM
KOMaH/bl B pa3HbIX pOJIsiX (FeHepaTop WJieH, KPUTUK, UCIIOJHUTENb, BBICTYNAIOIINN, IKCIEPT U
T.1.);

YV K3) xoopAuHUPOBAaTh M BBINOJHATH pabOTy B YCIOBHSX PEAILHOTO, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

YV]I K4) pa3sepHyTO, JIOTHYHO W TOYHO H3jIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJb30BaHHEM
aJICKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB.

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS YIJIY0JIeHHOI0 Kypca (pu3nKu, XuMUM, OHOJIOTHH:

1) chopMHPOBAHHOCTh TIPEACTABIACHUN O poiaM W MecTe (U3MKH, XHUMHH, OMOJIOTHH B
COBPEMEHHOW HAayYHOW KapTHUHE MHpa; MOHUMaHWE (PU3MYECKON CYIIHOCTH HAOJFOIaeMbIX BO
Bcenennoi siBieHuit, ponu ¢GU3MKH, XUMHU, OHOJIOTHM B (OPMHUPOBAHUHM Kpyrosopa u
(yHKIIMOHAJIbHOW I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPaKTHUYECKUX 3aj1ay;

2) BIIaJICHHE OCHOBOIOJIATAIOIIMMHU (QU3MUCCKUMU TTOHITUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSMHU; YBEPEHHOE HUCII0JIb30BaHUE (PU3MUECKON TEPMUHOJIOTUN U CUMBOJIUKU;

3) BnajgcHUE OCHOBHBIMH METOJAMU HAy4YHOTO [IO3HAHHS, WCIOJIB3yeMbIMH B (DU3MKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

4) ymenue o00pabaThiBaTh pe3ylbTaThl H3MEPEHH, OOHAPYKHMBATh 3aBHCHMOCTH MEXKIY
(bu3NYECKUMU BEIMUYNHAMU, OOBSICHATD MTOJIyUEHHBIE PE3YJbTaThl U 1€TaTh BBIBOBL;

5) cdopmupoBaHHOCT yMeHHUs pemiath (HU3MUYSCKUE 3a[a4d, BIaJCHHE MPABHJIAMH TEXHHKH
0€30MacHOCTH MPH UCIOIb30BAaHUN XUMUYECKUX BEIIECTB,;

6) chOpMHUPOBAHHOCTH yYMEHHUSI MPHMEHSATH IOJYYCHHBIC 3HAHHS AJIsI OOBSCHEHHS YCIIOBHUIl
npoTeKkaHus (pU3NUecKUx SBJICHUM B mpupoje, NpoPecCHOHAIbHON cdepe W g NPUHATHS
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOMN KU3HU;

7) chopMHUPOBAHHOCTH COOCTBCHHOM IMO3UIMK 10 OTHOMICHWH K (U3UUECKOW WH(POpPMAINH,
MI0JIy4a€MOU U3 pa3HbIX HCTOYHUKOB.

OcBoenne coxepxanusa mpeamera JYI1.01.03  EcrectBo3nanue obecreunBaeT
JOCTIKEHUE 00YUYaIOIIMMUCS CIEAYIOMNX Pe3yabTaTOB peai3allii MPOrpaMMbl BOCITUTAHUS:

JIP3) CoOmromaroniuii HOPMBI TIPABOIMOPSAKA, CIACAYIOMWNA HeagaM TPaXIaHCKOTO
oOmiecTBa, oOecrieueHHst O€30MacHOCTH, MpaB U cBoOox rpaxiaaH Poccun. JlosmpHBIR K
YCTAaHOBKAM M TPOSIBICHUSM NpeICTaBUTeNIel CyOKYyJIbTYp, OTIMYAIOIIMNA HX OT TpyHH ¢
JECTPYKTUBHBIM W JI€BUAHTHBIM  IOBEACHHUEM. JIEMOHCTpUPYIOIUIMH  HENpUITHE U
MpeyNpexaaonuil COUaIbHO OMAaCHOE MOBEEHUE OKPYKAIOIIUX.

JIP9) Coburoatomuii ¥ mponarasAupyONMi IpaBuia 3J0poBOro U 6e3omacHoro oopasa
KU3HU, CIOpTa; MNpeayNnpexaaomuil 6o MpeoAoeBaloNINil 3aBUCUMOCTH OT aJIKOIroJs,
Tabaka, NMCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UTp U T.1. COXpaHSAIOUMHA IMCHUXOJIOTHYECKYIO
YCTOMYMBOCTH B CUTYaTUBHO CJIOKHBIX WM CTPEMHUTEIEHO MEHSIOIINXCS CUTYalHUsIX.

JIP 10) 3a0oTsmuiics 0 3aluTe OKpYKArOLeH cpebl, COOCTBEHHOM U UyX)OH
0€30MacHOCTH, B TOM YHCIIe [MUGPOBOM.



2. CTPYKTYPA U COJAEPXKAHUE ITPEJIMETA
AYI11.01.03 OCHOBBI ECTECTBEHHbBIX HAYK

2.1. O0beM npeamera, BUAbI y4eOHOH padoThl

Bujg yueoHoii padoThl KonngectBo yacos
YueOHasi HAaTpy3Ka 306

B TOM YHCIIE:

TEOPETHIECKOE 00YyUCHHUE 102
MPaKTUUECKHUE 3aHATUS 64
J1a00paTOpHBIE 3aHATHS 38
caMocCTosTeNbHas paboTa 102

IIpome:kyTouHasi aTTecTalus NPOBOAUTCS B hopme Jugdhepenyuposannozo 3auema




2.2. TemaTnuecknii miiad u cogep:xanue npeamera AYI1.01.03 OcHOBBI ecTeCTBEHHBIX HAYK

HaumenoBanue pasjeios Copaep:xanue y4eOHOro MaTeprajia H POpMbI OPraHU3ALMH JeATeJbHOCTH O0Bem YV Kon JIP
H TeM ol0yyaromuxcs 4acoB peaM3anuu
NPOrpaMMbl
BOCIIMTAHUSA
1 2 3 4 5 6
1 kype 82
Paszgen 1. Puzuka
Tema 1.1 Cooepircanue yuedonozo mamepuana Yposenw
MexaHuKa ¢ 3JIeMeHTaMH 0cgoeHus
Teopuu OTHOCcUTEeIbHOCTH | 1.Kunemaruka 2 4 YYAIIL, JIP 10
YV K4,
JIP 9, MP 5
2. lunamuka 2 4 NAJINIH JIP 10
YV K4,
JIP 9, MP 5
3.3aKOHBI COXpAaHEHHS B MEXAHHUKE 2 4 YVIOILI, JIP 10
YV K4,
JIP 9, MP 5
Ilpakmuueckoe 3anamue 1
Pemenne rpadgudeckux 3amad mo teme «MeXxaHHIeCKOe JTBIKCHUC. 3 1 YYIOII1,JIP
14, MP 3
Ilpakmuueckoe 3anamue 2
Pewenue 3a1au Ha npumMeHeHue 3aKkoHOB HeloToHA. 3 1 YVIII1,JIP
14, MP 3
Jabopamopnaa paboma 1
N3ydenue qBu>keHUs Tena N0 OKPYKHOCTH MOJ ACHCTBHEM CHII YIIPYTOCTH U 3 2 YVIOII1, JIP
TSOKECTH. 14, MP 3
IIpakmuueckoe 3anamue 3
Pemenne 3ana4 Ha MPUMEHEHHUE 3aKOHA COXPAHEHMS UMITYJIbCA. 3 1 YVIOII1, JIP
14, MP 3
CamocrositensHas paboTa 00yJaromuXxcs: 3 5
- CoCTaBUTh ONOPHBIN KOHCHEKT 10 TeMe: Y YET TPeHHsI B XKHU3HU YEIOBEKa.
- CocTaBHUTh CPaBHUTEIBHYIO TaONHUILY: «BHIIBI CHII».
Tema 1.2 Cooepircanue yuedonozo mamepuana Yposens
MouJiekyasipHasi pU3MKa U oceoenusn




TepMOIUHAMMKA 1.0cHoBbl MKT. 2 YYOII,
YV K4,
JIP 9, MP 5
2.0OCHOBBI TEPMOIMHAMHUKH. 2 VVIOII1,
YV K4,
JIP 9, MP 5
3.ArperaTHple COCTOSIHHSA BEIIECTBA U UX (Ha30BBIC IIEPEXOIBL. 2 VVIII1,5, JIP 10
YV K4,
JIP 9, MP 5
Jlabopamopnasn paboma 2
HccnenoBanue 0JHOTO U3 ra30BbIX IPOLIECCOB. 3 VVIII1,JIP
14, MP 3
Jabopamopnasa paboma 3
OrnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa. 3 YVaII11,JIP
14, MP 3
CamocrosTensHas paboTa 00yJaromuxcs: 3
- CoCTaBHUTH OIOPHBIN KOHCIEKT TI0 TeMe: TeIuIoBkIe SBICHUS, UX POJIb B
JKU3HH YEIIOBEKA.
- Co3znaTh IPOEKTHI 10 TEMaM:
1.Tennoseie neuratenu. KIIJI TernaoBeIX qBUraTenei.
2.Ponb TEeMIOBBIX JBUTATENEH B HAPOIHOM XO3SHCTBE.
3. TennoBbIe ABUTaTENHN U OXpaHa OKPYKAIOLIEH Cpebl.
- BemmonauTh AOManHiow 1a00paTopHyo paboty M3MepeHrne 0THOCUTENbHON
BJI&KHOCTH BO3yXa B CBOCH KBapTHUpE.
- Hammucats pedepar mo teme: CBOHCTBA ra30B, )KUIKOCTEH U TBEPABIX TEI, HX
Y9ET ¥ IpUMEHEHHE.
Tema 1.3 Cooepircanue yuedonozo mamepuana Yposenw
OcHOBBI 0ce0eHUA
3JIEKTPOAMHAMHKH 1.9nexTpuyueckoe moie. 2 YVIIIS,
YV K4,
JIP 9, MP 5
2.3aKOHBI IIOCTOSSHHOI'O TOKA. 2 YVIII5, JIP 10
YYAKA4,
JIP 9, MP 5
3.DeKTpUYECKUii TOK B pa3IMYHBIX Cpeax. 2 YYAIIS, JIP 10
YYAKA4,
JIP 9, MP 5
4. MarauTHOE T0JIE. 2 YVIII5, JIP 10




VYK 4,

JIP 9, MP 5

5.0nexTpomMarauTHas HHIYKIUS. VYVIII5, JIP 10
YV K4,
JIP 9, MP 5

Ilpakmuueckoe 3anamue 4

Pewienue 3a1a4 Ha BBIYMCIEHUE 3JIEKTPOEMKOCTH KOHIEHCATOPA. YVIII1,JIP

14, MP 3

Jlabopamopnasn paboma 4

OrnpeneneHue yaeabHOr0 CONPOTUBICHUS TPOBOAHUKA. YYAII 1, JIP
14, MP 3

Jlabopamopnasa paboma 5

[TocnenoBarenbHOE U apaieIbHOE COEIUHEHMS. YYAII 1, JIP
14, MP 3

Jlabopamopnasa paboma 6

HccnenoBanue MOITHOCTH, TIOTPEOIIICMO# JTaMIIOH. YYAII1,JIP
14, MP 3

Ilpakmuueckoe 3anamue 5

Pemenue 3ana4 Ha mpuMeHeHue 3akoHa Oma, Ha moclieioBaTelbHOe U YYAII1,JIP

napajieJIbHO€ COeIMHEHUE POBOIHUKOB. 14, MP 3

Ilpakmuueckoe 3anamue 6

Pemenue 3aa4 Ha MpUMEHEHHUE 3aKOHA 3JIEKTPOJIN3A. YYAII 1, JIP
14, MP 3

Ilpakmuueckoe 3anamue 7

Pemenue 3a1au Ha HaxoxaeHUe cuil Ammepa u JlopeHna. YYAII 1, JIP
14, MP 3

Jlabopamopnas paboma 7

Hab6mronenne neiicTBUA MarHUTHOTO IIOJISI HA TOK. YVIII1,JIP
14, MP 3

Jlabopamopnas paboma 8

W3ydenue ABneHUs 2IEKTPOMArHUTHON HHAYKIMH. YVIII1, JIP
14, MP 3

Ilpakmuueckoe 3anamue 8

Pemenne 3ana4 Ha NpUMEHEHNE 3aKOHA YIEKTPOMArHUTHON HHAYKIUH. YVIII1, JIP
14, MP 3

CamocrostesnsHas paboTa 00yJaromuxcs




- Hamucats pedepat no Temam: Kongencaropsl, BUAbI KOHJIEHCATOPOB, UX
INpUMEHEHHE. Y4ET OCHOBHBIX XapaKTEPHCTHK JICKTPHUECKOTO TOKA B
YCTPOHMCTBE aBTOMAaTHYECKHX yCTAHOBOK.

- Co3zaTh MPOEKTHI IO TeMaM: [10CTOSHHBIHN AMeKTPHYECKUH TOK.
OCHOBHBIE XapaKTEPUCTHKH SIEKTPHIECKOTO TOKA.

CpaBHHTENbHAS Ta0IUa: DISKTPUIECKUN TOK B pa3IMIHBIX Cpeax.
Pedepatsl o Teme: DIEKTPOMArHUTHI, MX IPUMEHEHHE. MarHUTHOE 1oJe
3eMiu.

Tema 1.4
KoJjie0anusi 1 BOJHBI

Cooepircanue yuedonozo mamepuana Yposenw
0cgoeHUsA
1.Mexanndeckue KoeOaHus U BOJIHEI. 2 VYV P3,
YVYIILS,
YV K4,
JIP 9, MP 5
2.21eKTPOMarHuTHbIE KOJIeOaHHsI U BOJIHBI. 2 YV P3, JIP 10
YVYIILS,
YY1 K4,
JIP 9, MP 5
3.BosrHOBas onTHKA. 2 VYV P3, JIP 10
YYOIIS,
YV K4,
JIP 9, MP 5
IIpakmuueckoe 3anamue 9
Pemenne 3ana4 Ha onpeaeneHre OCHOBHBIX MapaMeTPOB TapPMOHHYECKOTO 3 YVIOII1, JIP
KOJIE0AaTENBLHOTO IBUKEHNS. 14, MP 3
Jabopamopnasa paboma 9
OnpeneneHre yCKOPEHHUs: CBOOOTHOTO MaICHUS MPH MOMOIIN MasSTHUKA. 3 YVIII1,JIP
14, MP 3
IlIpakmuueckoe 3anamue 10
Pemmenue 3aau Ha npuMeHenue popmyisl ToMcoHa. 3 YVIOII1, JIP
14, MP 3
Jlabopamopnasa paboma 10
Onpeznenenue NokaszaTtelis IPeIOMICHHUS CTEKIA. 3 YVIII1, JIP
14, MP 3
CamocrostesnbHas paboTa 00yJaromuxcs 3

- Harmucats pedeparst mo temam: Konebanust, BUIbI KoieOaHUH, UX YUET,
NpOsIBJICHUE U IPUMEHEHNE B TeXHHKe. Bimsnue koneOaHui aBTOMOOMIISI Ha
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genoBeka. Pa3sutue cpeacTB cBsi3u. VICTOpHs pa3sBUTHS paJHOTCXHIUCCKUX
CpEACTB.

- Co3path npe3eHTaluio o teme: [[pumMeHeHne yabTpa3Byka.

- [IpuroroButh nokias Mo teme: TpaHchopMaTop Kak UCTOUYHHK EPEMEHHOTO
TOKA.

- CocTaBHUTh CPAaBHUTEIBbHYIO TAONMUILY «MeXaHHYECKHE U JIEKTPOMArHUTHBIC
KOJIEOaHUS»

- 3anonHuTh Tabmuiy: [Ikana 3IeKTpOMAarHUTHBIX H3ITyYCHHH.

Tema 1.5 Cooepircanue yuedonozo mamepuana Yposenw
KBanToBas pusnka 0C60€eHUA
1.KBaHTOBas onTHKA. 2 VYV P3,
YVYIILS,
YV K4,
JIP 9, MP 5
2.®u3muKa aToMa ¥ aTOMHOTO s7pa. 2 YV P3, JIP 10
YVYIILS,
YY1 K4,
JIP 9, MP 5
3. TepMosIIEpHBII CHHTES. 2 YV P 3,
YYOIIS,
YV K4,
JIP 9, MP 5
CamocrostensHas paboTa 00yJaromuxcs 3
- Hanucats pedepar no teme: OcoOEHHOCTH XUMHYECKOTO, OHOJIOTMIECKOTO
JICUCTBHUS CBETA.
- CoCTaBUTh CTPYKTYPHO-JIOTHYECKYIO CXEMY IO Pa3BUTHIO BOJTHOBOW U
KBaHTOBOI TEOpUU CBETA.
- Co3ath Mmpe3eHTaIrIo 10 TeMe: PajinoakTUBHOCTD, € BUAbl. bruomorndyeckoe
JIeiCTBUE paJuOaKTUBHOCTH.
- Co3pmath mpoekT 1o Teme: [Ipobiema TepMosiiepHON SHEPTETHKH.
Tema 1.6 Cooepircanue yuedonozo mamepuana Yposenw
CoBpeMeHHast HAYYHAs oceoenus
KAPTHHA MMPa CoBpeMeHHasi HAyYHasi KApTHUHA MHPa 2 YV P 3, JIP 10
YVYIOIIS,
YV K4,
JIP 9, MP 5
BreaynuTopHas camocrosTenbHas pabota 00yJaronmxcs: 3

- CO3H3TB ITPOCKT I10 TEME: COBpeMeHHaﬂ Hay4vHas KapTrhHa MUpa.
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HTorosasi KOHTpoIbHasI 3 1 YVIII1, JIP
padora 9, MP 3
no pasgeay 1. @uzuka
2 Kypc 112
Paznen 2. Xumus 62
Tema 2.1 Cooepircanue yuedonozo mamepuana Yposenw
Xumus - HAyKa 0 oceoenus
BellecTBax 2.1.1 Ilpeamet xumun. MeToapl xumun. OCHOBHBIE TIOHATHS XUMUH 2 1 JIP4, MP4,
YYI P7
Tema 2.2. Cooepircanue yuedoHozo mamepuana Yposenw
CocraB BemecTBa. o0ceoeHus
HN3mepenue BemecTBa 2.2.1 CocraB BemecTBa 2 1 JIP9, YV 1
K4
JIP4, MP4,
YV P7
3.2.2. U3MepeHue BelecTBa 2
IlIpakmuueckoe 3anamue 11
PacueTsl OTHOCUTENIHHOM ATOMHON MaccChl 3 2 YV P1
Ilpakmuueckoe 3auamue 12
PacdeTs! OTHOCHTENTBFHON MOJNEKYIIPHON MacChl 3 2 MPIL, VY]
P7
Ilpakmuueckoe 3auamue 13
PacueTsl o XumMu4eckoii popmyJie MOJISIPHOI Macchl 3 2 MPIL, VY]
P3
Tema 2.3. Cooepircanue yuedonozo mamepuana Ypogenw
OCHOBHBIE 3aKOHBI XUHMHH 0cgoeHusn
2.3.1 3aKoHBl XUMUU 2 1 MPS8
Ilpakmuueckoe 3auamue 14
Brruncinenue MaccoBoOii 10JIM DJIEMEHTA B XUMUYECKOM COE€IUHEHUN 3 2 MP1, YV /[
P7
Ilpaxmuueckoe 3anamue 15
Brruncnenne XMuMU4ECKOro COSAMHEHUSI B MACCOBBIX JIOJISX 110 €ro 3 2 MP1, YV [
XMMHUYECKOH hopmyie P7
Ilpakmuueckoe 3anamue 16
Brrancnenne Maccbl aTOMOB 3JIEMEHTA 110 U3BECTHOM Macce CIIOKHOTO 3 2 YV P7

BCIICCTBA
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Ilpakmuueckoe 3anamue 17

BrIBoA aKCTIepUMEHTAIBHOM (TIpocTeiinieii) (opMyIibl BelecTBa Mo 3 YV Pl
M3BECTHOMY COCTaBY BeLIECTBA
Tema 2.4, Cooepircanue yuedonozo mamepuana Yposenw
Ilepunoanyeckmii 3aK0H u 0cgoeHUsA
nepuoanyeckas cucrema | 2.4.1 Iepuomuueckuii 3aKkoH 2 MPS, VY ]I
XHMHYECKHX 3JIeMEHTOB P2
A1 MenpaeneeBa 2.4.2 Tleproauueckas CUCTEMA XUMUYECKHX JIEMEHTOB 2 JIP5, MP9
2.4.3 Ctpoenue aToma 2 VY K4
Ilpakmuueckoe 3anamue 18
Pa6ota ¢ nmepuonudeckoii cuctemoii JI.11 Menaeneena 3 MP1, YV /[
P3
CamocrosiTenbHas paboTa 00y4aromuxcst 3
Pa6ota Hax pedeparom
Temsbl:
- Xussp u nesarensHocth [1. 1. Menaeneena.
- «[lepuoauyeckoMy 3akoHy Oyaylee He TPO3UT pa3pyLICHUEM. ..»
Tema 2.5 Cooepircanue yuedonozo mamepuana Yposenw
YpaBHeHHS] XHMHYECKHX o0ceoeHus
peakuuii 2.5.1 llonsTHe ypaBHEHUH XUMHYECKUX peaKLUi 2 MP4
JIP4, MP4,
YV K4
2.5.2 IlpaBwia mocienoBaTeIbHOCTH AEMCTBUMA AJIi COCTaBIEHUSI ypaBHEHUU 2
XUMHYECKUX PEaKITHi
Ilpakxmuueckoe 3anamue 19
CocraBiieHHEe ypaBHEHUH XUMUYECKUX PeaKui 3 YYAII1
Ilpakmuueckoe 3auamue 20
PacueTs! 10 ypaBHEHUSIM XUMUUYECKUX pEaKLIUN 3 MPIL, VY]
P3
CamocrosTenbHas paboTa 00yJaronmuxCs 3
Pabora Hax cooleHneM
Tema:
Peakuuu ropeHnst Ha MPOU3BOJICTBE U B OBITY.
Tema 2.6. Cooepircanue yuedonozo mamepuana Yposenw
CTtpoeHue BemecTa 0cgoeHun
2.6.1 OCHOBHBIC BHUJIBI XUMHYECKOU CBS3H. 2 JIP9, MP9
JIP5

13




JIP4, MPS,

YYIAP6
2.6.2 YucTsle BEUIECTBA M CMECH 2
2.6.3. JlucniepcHble CUCTEMBI 2
CamocrositenbHas paboTa 00y4aromuxcs 3
Pabota Hazg cooOieHnem
Temsl:
- [Ima3sma — deTBepTOE COCTOSHUE BEILIECTBA.
- KocmeTngeckue renu.
Tema 2.7. Cooeporcanue yuebnozo mamepuana Ypogenw
Bopa. PacTBopsbl. 0C60eHUA
DJIEKTPOJIUTHYECKAS 2.7.1 PactBopsl. PacTBOpenue 2 JIP4, MP9
JUCCOLUAIUSA YV P6
2.7.2 Teopus 3M€KTPOIUTHYECKOHN TUCCOLMALIAN 2
2.7.3 Kectrocts Bogbl. CIoCOOBI YCTpaHEHHUS )KECTKOCTH 2 JIP4, MP4,
YYIO K4
CamocrosTenpHas paboTa 00ydJaromuxcs 3 MPIL, VY
Pa6ora Hag pedeparom P3
Temsl:
- PactBOpHI BOKpyT Hac. THITBI pacTBOPOB.
- Bona kak peareHT u cpeaa A XUMHYECKOTO Iporecca.
- Bxilanm OTeyecTBEHHBIX YUEHBIX B pa3BUTHUE TEOPUHU 3JIEKTPOIUTHUECKON
JIUCCOITHAIINH.
Tema 2.8. Cooepircanue yuedonozo mamepuana Ypogenw
Kaaccuduxanus 0C60CHUA
HEOPraHUu4ecKux 2.8.1 IlpocThie HEOPraHWYECKHE BEIIECTBA (METANJIBl, HEMETAJUIbI) 2 JIP4, MP4,
coeIMHeHUI U UX YY1 P7
CBOMCTBa 2.8.2 CnoxxHble HEOpPraHWYeCcKhe COeMUHEHUS (OKCUJBI, KHCIOThI, OCHOBaHUS, 2 JIP9, YV 11
COJIN) K4
CamocrosTenpHas paboTa 00ydaromuxcs 3 MPIL, VY]
Pabora Hax coobieHnEM P3
Tembl:
- UcTopus rumnca.
- [loBapeHHas cOJIb KAK XMMHUYECKOE CBHIPbE.
- MHoronukuii kKapOOHAT KaJbLMsl: B IPUPOJIE, B IPOMBIIUICHHOCTH, B OBITY.
CamocrostenbHas paboTa 00yJaromuxcs 3 MPIL, VY]
Pab6ota Hazg pedepaTom P3

Tempr:

14




- HepTHBIC MM O1aropoHbIE Ta3bl.

- HonyquI/Ie HCMCTAJIJIOB q)paKHHOHHOfI HepeFOHKOﬁ JKUJKOT'O BO3yXa U

3JIEKTPOIM30M PACTBOPOB MJIM PACIUIABOB HJICKTPOIUTOB.

Tema 2.9. Cooeporcanue yuebnozo mamepuana Ypogenw
XuMHYecKHe peaKk Uy oceoenun
2.9.1 Knaccuduranus XUMHIECKUX PeaKInuit 2 YV K3
2.9.2 Dnextponus 2 JIP4, MP4
YYAK3
2.9.3 CxopocTh XUMHYECKIX PEAKIII 2 YV K3
2.9.4 XuMuueckoe paBHOBECHE 2 JIP4, MPS§
CamocrosiTenbHas paboTa 00y4aromuxcs 3 MP1, ¥V ]
Pa6oTa Hax coolieHneM P3
Tembr:
- BupryansHoe MozenupoBaHe XUMHIECKHX TIPOLIECCOB.
- DJIEKTPOJIN3 PAaCTBOPOB JIEKTPOIIUTOB.
- DJIEKTPOJIN3 PacIuIaBOB HIICKTPOIUTOB.
KonrpouabHas pa6ora 3 3a | O0uasi ¥ Heopranmyeckass XMMHS 3 YV 11
3 cemecTp
Tema 2.10. Cooepircanue yuedonozo mamepuana Ypogenw
OcHOBHBIE IOHATHSA oceoenusn
OPraHU4YeCKOd XMMHUH 2.10.1 Teopusa XMMHUYECKOTO CTPOEHHSI OPraHUUYECKUX COETUHEHHH. 2 JIP4, MP4
H TeOpHs CTPOCHMA YYAK3
OPraHu4ecKux 2.10.2 Knaccudukanus 1 HOMEHKIATYpa OPTaHMYECKUX COCAMHEHIHA 2
cocaAnHEHNH 2.10.3 Knaccudukanus peakiuii B OpraHMueckoil XUMUK 2 JIP4, MPS,
YYIAP6
CamocrosTenbHas padoTa 00yJaromuxcs 3
Pabora Hag pedeparom
Tembl:
- Mctopust BOBHUKHOBEHHS U Pa3BUTHSI OPraHUYEeCKOW XUMHH.
- )Kuznb u nestensHOCTh A. M. ByTneposa.
Tema 2.11. Cooepircanue yuedonozo mamepuana Ypogenw
YrieBoaopoas! U ux 0ceoeHUA
NPUPOIHBIE HCTOYHUKH 2.11.1 IlpenensHbIe YTIAEBOAOPOIB! (AJKAHbI) 2,3 JIP4, MP4
YYIAK3
2.11.2 HenpenenbHbIe yTiIeBOAOPOIHI (ATKEHBI, ATKaANeHBI, AJTKUHBI) 2,3 JIP4, MP4
YV K3
2.11.3 Huxnuuaeckue yraeBopopoas! (LlukmoankaHsl, ApeHsl) 2,3 JIP4, MPg,
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YY1 P6

2.11.4 IlpupoaHble UCTOYHUKHU YIIIEBOJIOPOJIOB 2 JIP4

Ilpakmuueckoe 3anamue 21

CocraBieHne CTPYKTYpHBIX (hOPMYII IpeICTaBUTEICH allKaHOB 3 YV II1

Ilpakmuueckoe 3anamue 22

CocraBieHre CTPYKTYpHBIX (hOPMYI IpeICTaBUTEICH alTKEHOB 3 YV II1

Ilpakmuueckoe 3anamue 23

CocraBiieHHE CTPYKTYPHBIX POPMYJT PEACTaBUTENICH ATKHHOB 3 YV II1

Ilpakmuueckoe 3anamue 24

CocraBieHre CTPYKTYpPHBIX (DOPMYIT IIPEICTaBUTEICH IIMKIOATKAHOB 3 YYOII1

IIpakxmuueckoe 3anamue 25

CocraBieHre CTPYKTYPHBIX (DOPMYIT IIpeICTaBUTENICH apESHOB 3 YYOII1

CamocrosiTenbHas paboTa 00y4aroIuxcs 3 MP1, ¥V ]

Pabora Hax coobeHneEM P3

Tempr: Knaccupukamus w HazHaueHHWe KaydykoB. Kmaccudukamms u

Ha3Ha4eHHe pe3nH. Bynkannzanus kayuyka. [lomydeHne aneTHieHa THPOIH30M

METaHa ¥ KapOWmHBIM crocoOoM. Peakius monanmepusanny BHHIIXJIOPHIA.

[TonMBHHUIXIOPHU ¥ €TO IPUMEHEHHE.

BreaynuTopHas camocrosTenbHas padora: Tpumepusanus aleTuiaeHa B O6H3011.

Ilonsatne 006 oskcrpakuuu. BoccraHoBieHHe HHUTPOOEH3071a B aHWIHH.

I"'omonoruueckuii psn apeHoB. Tosyon. Hutposanue Tonmyona. Tportui.

CamocrosTenbHas paboTa 00yJaronmxcs 3 MPIL, VY]

Pabota Hajg pedeparom P3

Tembl: OCHOBHBIE HAIIPABJICHHSI IPOMBIIIUIEHHOM TIepepabOTKH MPUPOIHOTO ra3a.

[MonyTHeIi HeTAHOI ra3, ero nepepadoTKa.

[Tpouiecchl TPOMBIIIIGHHON —TepepaboTku  He(TH: KPEKUHr, PHUOOPMHUHT.

OKTaHOBOE YMCII0 OEH3MHOB U IIETAHOBOE YHCIIO JU3EIHHOTO TOIUIHBA.

Kokcoxumudeckoe Ipon3BOJICTBO U €r0 MPOAYKIIHS

Tema 2.12. Cooepircanue yuedonozo mamepuana Yposenw
Kucnopoacoaep:xamme oceoenus
OpraHuyeckue 2.12.1 Crapthl (0JHOATOMHBIE, MHOTOATOMHBIE) 2,3 JIPS, YV P3 | JIPY, JIP10
COCANHECHHA 2.12.2 ®eHoNb 2,3 JIP9, MP8§

2.12.3 Anpnerunsl 2,3 JIP5
YYIAP3

2.12.4 KetoHn! 2,3 JIP9, MP8
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2.12.5 KapOoHOBBIE KUCTIOTHI 2,3 JIP4
2.12.6 CnoxHsle 3¢pupsI 2,3 JIPS, YY1 P3
2.12.7 YrneBonbl 2,3 JIPS
YV P3
Jlabopamopnas paboma 11
M3yuenne XxuMu4eCKUX CBOMCTB NIPEACTaBUTENCH Kilacca 3 MPIL, VY]
KHCJIOPOAOCOIEPKALINX OPTaHUMYECKUX COeTMHEHHUH P3
CamocrositenpHas paboTa 00y4aromuxcs 3 MPIL, VY]
Pab6ota Hazg pedepaTom P3
Tembl: MeTHIIOBBIN CIIUPT U €TI0 MCIOJIb30BAHUE B KAUECTBE XMMHUUECKOTO
ChIpbsi. TOKCHYHOCTh METaHOJIa U TIPaBHJIa TEXHUKU O€30MaCHOCTH NP padoTe
C HUM. DTHICHIJIMKOJIb U €r0 MMPpUMCHCHUE. ToKCHYHOCTh ATHUICHTIUKOJIS U
TIpaBUJIa TEXHUKHU 0€301IacHOCTH MpH paboTe C HUM.
[Momyuenne peHoNa U3 MPOTYKTOB KOKCOXUMHUIECKOTO TIPOU3BOJICTBA U U3
OeH3oma.
omukoraencarus Gopmanpaernaa ¢ GeHorIoM B heHOI0(OopMaTbICTHIHYIO
cMmony. Auetansaerun. [loHsTHE 0 KeTOHAX Ha MpUMepe areToHa. [IpuMmeneHme
aIleTOHA B TEXHUKE W MPOMBIIIIICHHOCTH.
MHoroo6pasue kapOOHOBBIX KHCIIOT (IaBesieBasi KMCIIOTa KaK JBYXOCHOBHAS,
AKpUJIOBAsl KUCJIOTA KaK HenpeaenbHas, OSH30MHHast KUCIO0Ta KaK
apoMarudeckas).
IInenkooOpa3zyromue Macna. 3aMeHa )KUPOB B TEXHUKE HEIHMIIEBBIM CHIPHEM.
CHHTETHYECKHE MOIOINE CPEACTBRA.
Tema 2.13. Cooepircanue yuedonozo mamepuana Ypogenw
A3oTcoaep:kaiue 0C60eHUA
OpraHuyeckKue 2.13.1 AMmunbI 2,3 JIP4, MPS,
COeAMHEeHH S VYV P6
2.13.2 HurpocoemuHeHUs 2,3 JIP4
2.13.3 AMUHOKHUCJIOTBI 2,3 JIP9, MPS8
2.13.4 benku 2 JIP5
YV P3
Jlabopamopuasn pavboma 12
M3ydenne XUMHUECKUX CBOMCTB MPEICTaBUTENEH Ki1acca a30TOCOIepKalinx 3 MP1, VY]
OpPraHUYECKHUX COCIUHEHUH P3
CamocTrosTenpHas paboTa 00yJaromuxcst 3 MP1, VY]
Pabora Haxg coobiieHneM P3

TeMmsr: AMHHOKaHpOHOBaH KHUCJI0TA. KaHpOH KaK MpE€ACTaBUTEIIb TOJIMAMHUJIHBIX
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BOJIOKOH. Vcronp30Banue ruapoin3a OelIKOB B IPOMBIIIIIEHHOCTH.
[omuBuHMWIXIOpHL, TOTUTETpaGTOPITHICH (TE(HIOH).
®enomodopmanbaeruaabie miactMaccesl. Lemrymona. [IpoMbimuienHOS
MPOH3BOJICTBO XHMHUYECKHUX BOJIOKOH

Tema 2.14. Cooeporcanue yuebnozo mamepuana Ypogenw
Xumusi N0JIMMepoB oceoenun
2.14.1 INommmepst 2 JIP9, MPS§
2.14.2 Tlmactmacchl 2 JIPS
YYAP3
2.14.3 BosokHa (MCKYCCTBEHHBIC U CHHTCTUIECKHE) 2 JIP4
CamocrosTenpHas padoTa 00yJaromuxcs 3 MPIL, VY
Pabora Hax coobeHnEM P3
Temsr: ®eHonodopmanbaeruanbie macTMaccesl. Lemrymona.
[TpoMbINUICHHOE MPOU3BOCTBO XUMHUYECKHUX BOJIOKOH
Kontpoabnast padora mo 3
pazaeny 2 Xumust
Paszgen 3. buoJiorns 60
Tema 3.1 Cooepircanue yuedonozo mamepuana Ypogenw
Buosaorus kak Hayka. oceoenusn
urosiorus — Hayka o 3.1.1I1peamer, 3amaun, METOIBI ¥ 3HAYCHHE ONOJIOTHH 2 JIP7, MP4,
KJIeTKe. YV P7
3.1.2 MHoroo6pasue xuBoro mupa. [Ipu3Haku )KUBBIX OPTaHU3MOB. Y POBHH 2 JIP9, YV NI
OpraHu3al1M JKU3HU K4
Tema 3.2. Cooepircanue yuednozo mamepuana Yposenw
HuTonorus — Hayka o 0Cc60eHUA
KJIeTKe. 3.2.1 IIpenmer, 3a1a4u, METO/IbI ¥ 3HAUYEHUE ITUTOJIOTHH 2 JIP11, MP4,
YV P7
3.2.1 Kpatkast HCTOpHS U3y4YEHUS KIETKH. 2 MPS§
3.2.3 IlonosxeHust KICTOYHOM TeOpHH 2 MPS, VY1
P2
CamocrosTenbHas paboTa 00yJaronmxcs 3 MPIL, VY]
Pabota Hajg pedeparom P3
Tema: Kierounas teopust CTpoeHHUs OpraHu3MoB. Mctopust u coBpeMeHHOe
COCTOSIHHE.
Tema 3.3. Cooepircanue yuedonozo mamepuana Ypogenw
Xumuyeckuii cocras 0C60€CHUA
KJIeTKH 3.3.1 XuMudeckre 3JeMEHTHI KIeTKH (MaKpO3JIEMEHTHI, MUKPO3JIEMEHTEI, 2 JIP14, MP9
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YIBTPOMHUKPOIIEMEHTHI)

3.3.2 Heopranuueckue BellecTBa, BXOIAIINE B cOCTaB ki1eTku (MuHepaabHbIe
COJIY, BOJIA)

VY] K4

3.3.3 OpraHnuyeckue BeIIECTBa, BXOSIINE B cocTaB KieTku (benku, yriesossl,
JIMITU/IBI, HYKJICHHOBBIE KUCJIOTHI)

MP4

Ilpakmuueckoe 3anamue 26

Ponb HCOPraHN4YCCKUX U OPraHnvuCCKux COCIUHEHUM B KJIETKE U OpraHusMe
YCJIOBCKaA.

MP1, YV
P3

CamocrositenbHas paboTa 00y4aromuxcs

Pab6ota Hazg pedepaTom

Tewmsr:

1. ButamuHbI, (epMEHTBI, TOPMOHBI H X POJIb B opraHu3Me. HapymeHus npu
UX HEIOCTaTKe M U30BITKE.

2. Kak Oputa pasranana crpykrypa JHK?

3. 'eHeTHyeckuii KO KaK A3BIK IIPOrPAMMHUPOBAHUS

4. DBoJroLMs TeHETHISCKOT0 KOAa: IOMEX0YCTOWYHBOCTh

MP1, VY]
P3

Tema 3.4.
Ctpoenue n pyHKIMH
KJIETKH

Cooepircanue yuedonozo mamepuana

Ypogenw
0c60eHUA

3.4.1 Knetku. Buasl Ki1eTok

2

3.4.2 OpraHouzibl KJI€TKH

JIP15, MP4,
VY] K4

JIP9, MP9

Jlabopamopnasn paboma 13

YCTpOﬁCTBO MUKPOCKOIIa U MUKPOCKOIINYCCKas TCXHUKA.

VY] P7

Ilpakmuueckoe 3anamue 27

CpaBHEHHE CTpPOEHHMsI KIETOK pacTeHHH U JKMBOTHBIX II0 TOTOBBIM
MUKpoIpenaparam.

VY] P6

CamocrosiTenbHas paboTa 00yJaromuxcst

Pabora Hag pedeparom

Tewmsr: 1. Ctpoenue n QyHKIIUN puOOCOM H UX POJIb B OMOCHHTE3E Oelka.

3. CtpykTypHOE H (YHKIMOHATHHOE Pa3InIie PACTUTEIHHOMN U )KHBOTHOM
KJIETOK.

4. MHUTOXOHJPUH KaK 3HEpreTHUeckrue cTaHiuu kietok. Craaun
IHEPreTUUECKOro 0OMeHa B Pa3JIMYHbIX YaCTAX MHUTOXOHIPHUIL.

5. S1mpo Kak HEHTp yHpaBlieHUs )KU3HECITEIbHOCTHIO KIIETKH, COXPAHEHHS U
nepesiaud HacJIeICTBEHHBIX MPU3HAKOB B IMOKOJICHHSIX.

MPI, YY]I
P3

Tema 3.5.
Hexkerounbie (popMbI

Cooepicanue yuedbnozo mamepuana

Ypoesens
0cgoeHusn
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sku3HU. Bupycobi 3.5.1 Ctpoenue u GopMbI BUPYCOB 2 JIP7

Ilpakmuueckoe 3anamue 28

Cpencrtea  mpoUIaKTUKM  HEKOTOPBHIX ~ BUPYCHBIX  3abosieBaHuil  (C 3 MPIL, VY]

WCIIOJIb30BAaHUEM Pa3JIMuHbIX HHPOPMAIIMOHHBIX PECYPCOB). P3

Tema 3.6. Cooepircanue yuedonozo mamepuana Yposenw
Metaboau3m 0C60CHUA

3.6.1 Ilmacruueckuii oOMeH 2 JIP11, MPS,
YV P6

3.6.2 DHepreTuueckuii 0OMeH 2

3.6.3 dotocuHTe3. XEMOCHHTE3 2 YV K4

CamocrosiTenbHas paboTa 00y4aromuXxcs 3 MP1, ¥V ]

Pabora Hax coobueHneM P3

Tema: DOTOCHUHTE3 — YHUKAJIbHOE IPUPOIHOE SBJICHUE.

Tema 3.7. Cooepircanue yuedonozo mamepuana Yposenw
Pa3zmHoKeHHE OPraHU3MOB 0cgoeHUsA

3.7.1 )Ku3HeHHBIH LUK KIETKH. MUTOTHYECKUN ITUKIT 2 JIP15, MP9
YV P6

3.7.2 Muto3. IluTokune3 2

3.7.3 Turbl pa3MHOXXEHHUS JKUBBIX OPraHU3MOB 2 JIP14, MP4,
YYI K4

3.7.4 Becrnoioe U MOJIOBOE Pa3MHOKCHHE 2 JIP7, MP4,
YV P7

3.7.5 Meiio3 2 JIP11, VY]
K4

3.7.6 O6pasoBaHue MOJIOBBIX KJIETOK U OMJIOJOTBOPEHHE 2 JIP14, MPS, JIP9
YV P6

Jlabopamopnasn paboma 14

HaGmonenne  MOJIOBBIX  KJIETOK  MOJ ~ MHKPOCKONIOM  HAa  TOTOBBIX 3 MP1, YV /[

MHUKpoIpenaparax, ux OnucaHue P3

CamocrosTenpHas padoTa 00yJaromuxcs 3 MPI1, VY

Pabora Hag pedepaTtom (o BEIOOPY) P3

Temsr: 1. bBecronoe pa3MHOXEHHE, €ro MHOTOOOpasWe H MPAKTHUECKOE
WCIIOJIb30BaHMUE.

2. [TomoBoe pa3MHOXEHHUE U €T0 OMOJIOTHIECKOE 3HAUCHHE.

3. UepenoBaHue TOJIOBOTO M OECIIONOrO Pa3MHOKEHHS B JKU3HCHHBIX IHKIIAX
XBOIIEH, MaNOPOTHUKOB, pocTeiiux. buonornueckoe 3HaueHue yepejoBaHu
IIOKOJIEHUH.
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4. Tlporuece CTPOCHUS U JACTCHUS KICTKU

Tema 3.8. Cooepircanue yuedonozo mamepuana Yposenw
HUuauBuayaabHoe 0cgoeHUA
pa3BUTHE OPIaHU3MOB 3.8.1 nnuBuayasHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 2 YV K4 JIP9
3.8.2 Opranusm Kak equHOE 1eI0e 2 JIP15, MPS,
YV P6
Jlabopamopnas paboma 15
BrriABieHME NPU3HAKOB  CXOACTBA  3apOAbILIIEH  4YelloB€Ka U JIPYrux 3 YV 111
MIJIEKOIIMTAIONINX KaK JI0Ka3aTeIbCTBO X POJCTBA
Ilpakmuueckoe 3anamue 29
[locnencTBuss BIMSHUS AJIKOTOJIsl, HUKOTHMHA, HAPKOTHYECKUX BELIECTB, 3 MP1, YV /[
3arpsi3HEHNUS Cpeibl Ha pa3BUTHE YeJIOBEKa P3
CamocrosiTenbHas paboTa 00y4aromuxcst 3 MP1, ¥V ]
Pa6ota Hax pedeparom (o BeIOOPY) P3
Tembr:
1. ITapTeHOTeHE3 ¥ THHOT€HE3 Y MO3BOHOYHBIX )KUBOTHBIX U UX OHMOJIOTMYECcKOoe
3Ha4YCHHUE.
2. OMOpPHOTIOTHYECKHE AOKA3aTEILCTBA YBOJIIOIIIOHHOTO POJICTBA )KUBOTHBIX.
3. buonorndeckoe 3HaueHme meramop(o3a B MOCTIMOPHOHAILHOM pa3BUTHU
JKUBOTHBIX.
4. BausiHUE OKpY’KaIOIIEH Cpe/ibl U ee 3arpsA3HEHNS Ha pa3BUTHE OPTaHU3MOB.
5. BimsiHue KypeHus, ynoTpeOIeHHs aJIKOTOJsl M HApKOTUKOB POAMTEISIMU Ha
SMOpHOHAILHOE pa3BUTHE peOEHKa.
Tema 3.9. Cooepircanue yuedonozo mamepuana Yposenw
I'eneruka - Hayka o oceoenusn
HACJICACTBEHHOCTH U 3.9.1 Ucropust pa3BUTHA T€HETHKHU KaK HAYKU 2 JIP7, MP4,
H3MEHYHBOCTH YV K4
OpraHu3MoB 3.9.2 OcHOBHBIE TOHATHS U TEPMHUHBI T€HETUKH 2
3.9.3 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH 2 JIP9
3.9.4 3aKkOHOMEPHOCTH U3MEHUYHUBOCTH 2
IIpakxmuueckoe 3anamue 30
Pemienue 3a1au Ha MOHOTHOPHIHOE CKPEIINBaHNE 3 YV 111
Ilpakmuueckoe 3ansamue 31
Pemenue 3a1ay Ha TUTHOPHUIHOE CKpENTUBAHUE 3 YV II1

Ilpakmuueckoe 3auamue 32
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Pemenue 3a1a4 Ha aHANMU3UPYIOILIEE CKPEILIUBAHUE 3 YYOII1
Ilpakmuueckoe 3anamue 33
Pemenue 3a1a4 Ha clieryIeHHOE HacleqOBaHUE 3 YYOII1
IIpakmuueckoe 3anamue 34
Pewienue 3a1a4y Ha HEMOJIHOE TOMUHUPOBAHUE 3 VYV II1
IIpakmuueckoe 3anamue 35
Pemenue 3aga4 no reHeTuke nosa. 3 YYOII1
Jlabopamopnas paboma 16
CocraBieHnue poJoCcIOBHON 3 YV P1
IIpakmuueckoe 3anamue 36
BrigBieHue MyTareHoB B OKpYXalolled cpeae M KOCBEHHas OLEHKa 3 YV Pl
BO3MOYKHOTO WX BIIUSTHUSI HA OPTaHHU3M.
CamocrosTenpHas paboTa 00yJaromuxcs 3 MPIL, VY
Pabora Hag pedepaTtom (1o BEIOOPY) P3
Tewmsl: 1. 3akoHOMEpPHOCTH (HEHETUIECCKOIN M TCHETHUECKOM H3MEHUHUBOCTH.
2. HacnenctBenHas uH(opMaIs u nepeiava ee u3 MOKOJICHUS B MOKOJICHHE.
3. JlpamaTuvecKkue CTPaHHUIBI B HCTOPUH PA3BUTHS TCHETHKU.
4. Ycnexu COBPEMEHHOM ICHETHKU B MEAMIIMHE U 37]PAaBOOXPAHCHUH.
Tema 3.10. Cooepircanue yuedonozo mamepuana Yposenw
Cejekuus Kak npoiecc u 0cgoeHuUsA
KaK HayKa 3.10.1 INousTue, KIaCCUYECKHUE METOIbI CEJIEKIIMHI 2 JIP14, MPS,
3.10.2 HckyccTBeHHBIH 0TOOP 2 YYIP6
3.10.3 Cenexmus pacTeHUi 2 JIP15, MP4
YV K3
3.10.4 Cenexuust >KUBOTHBIX 2 JIP7, MP4
YV K3
3.10.5 Cenexiusi MUKpOOPTaHH3MOB 2 JIP14, MPS,
YV P6
3.10.6 Ycnexu cenekiuu 2 JIP11, MPS,
YV P6
CamocTrosTenbHas paboTa 00yqaromuxcst 3 MP1, VY]
Pabora Hag coobmeHneM P3
Tewma: [Ipornecc cenekiym: 0COOEHHOCTH U 3HAYCHUE.
Tema 3.11. Cooepircanue yuedonozo mamepuana Yposens
Pa3BuTHS YBOJIOIMOHHBIX 0cgoeHun
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uaei 3.11.1 Uctopust pa3BUTHS SBOJIIOLIMOHHBIX UK 2 JIP15, MPS,

YV P6

3.11.2 Pa6ots! K. JIHHES 0 pa3BUTHH YBOJIOIMOHHBIX HACH B OHOIOTHI 2

3.11.3 Pa6ots! K. b. Jlamapka o pa3BUTHH BOJIIOIMOHHBIX UACH B OUOJIOTHH 2 JIP4, MPS,
YV P6

3.11.4 DBomonmonHoe yuenue Y. /lapsuHa 2

CamocrositenbHas paboTa 00y4aromuxcs 3 MPI1, VY]

Pab6ota Hazg pedepaTom P3

Tema: 1.Ilpeanocsuiku BOSHUKHOBEHHSI 9BOIIOIMOHHON Teopun Y. lapBuna.

Tema 3.12. Cooepircanue yuedonozo mamepuana Yposenw
Mukpo3Boaonu o0ceoeHus

3.12.1 Bun. Kpurepuu Buga 2 MPS8
YV P6

3.12.2 MexaHu3MBbI YBOJIIOIIAU 2

3.12.3 EctecTBeHHBIN 0TOOD 2 JIP7

3.12.4 [IpucnocoOieHus: OPraHU3MOB K YCIOBHUSIM OKPYKAIOIICH CPeIbl 2 JIP11, VY] JIP10
P3

3.12.5 BunoobOpa3zoBanue 2 JIP14, MP8

Jlabopamopnasa paboma 17

Onucanue oco0eit Buia o MopQonornieckoMmy KpUTEpUIo 3 MP1, ¥V ]
P3

Jlabopamopnas paboma 18

[IpucmocoOIeHHOCTE OPraHU3MOB K  cpelle  Kak pe3yiabTaT JCWCTBUS 3 YYAII1

€CTECTBEHHOT0 0TOOpa

Tema 3.13. Cooepircanue yuedonozo mamepuana Ypogenw
Maxkpo3Bostonus 0cgoeHusn

3.13.1 JlokazaTenbCTBa IBOJIFOIUN 2 JIP15
YV P3

3.13.2 OcHoBHbIE HaIpPaBJICHUS 3BONIONMOHHOTO MpoIiecca 2

Jlabopamopuasn padboma 19

BrusiBnenne apoMop(030B M HIMOaJaNTallui Y pacTeHUH 1 >KHBOTHBIX 3 MPIL, VY]
P3

CamocTrosTenpHas paboTa 00yJaromuxcst 3 MP1, VY]

Pabota Hag pedeparom P3

Tema: 1.CoBpeMeHHbIE TPEACTABICHUS O MEXaHW3MaX W 3aKOHOMEPHOCTSX
HBOJIIOIMN
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Tema 3.14. Cooepircanue yuedonozo mamepuana Yposenw
Bo3HUKHOBEHHE KM3HU HA oceoenun
3emute 3.14.1 Pa3BuTHE NpeACTaBICHAN BOSHUKHOBCHHUS )KU3HA 2 JIP7, MP8
3.14.2 CoBpeMeHHBIE B3IVl HA BOSHUKHOBEHHUE XKU3HU 2 JIP11
Ilpakmuueckoe 3anamue 37
AHanu3 U OIleHKa Pa3InYHbIX TUIIOTE3 MPOUCXOXKACHUS KU3HU 3 MPIL, VY]
P3
CamocrositenbHas paboTa 00y4aromuxcs 3 MPIL, VY]
Pabota Hax pedepaTom P3
Temsl:
1. CoBpeMeHHbIE TPEICTABICHHUS O 3aPOKICHUU JKU3HH.
2. PaznuuHble TUIOTE3Bl IPOUCXOXKICHHS.
Tema 3.15. Cooepircanue yuedonozo mamepuana Yposenw
Passurue xu3nu Ha 3emie o0cgoenusn
3.15.1 Pa3Butue XM3HU B KPUIITO30€ 2 MP8, YV [
P6
3.15.2 Pa3Burtue xu3HHU B I1aj€030€ 2 MPS, YV
P6
3.15.3 Pa3Butue xu3HU B Me3030€ 2 MPS, YV
P6
3.15.4 Pa3BurHe )XM3HU B KaHHO30€ 2 JIP9, MP8
CamocrosTenpHas padoTa 00yJaromuxcs 3 MPI1, VY
Pabora Hax pedeparom P3
Tembl:
1. ApamMopd03bI B 3BOIIIOIMY ITO3BOHOYHBIX U OECIIO3BOHOYHBIX KHBOTHBIX.
2. IIpuHIMIIEI ¥ 3aKOHOMEPHOCTH Pa3BUTHA XKU3HH Ha 3eMIIe.
3. PanHuMe 3Tansl pa3BUTHS KU3HU Ha 3eMIle.
4. [TpuuuHBI ¥ BO3MOXHAs HCTOPUS BBIXOJIA HA CYIIY PACTEHUH U JKMBOTHBIX.
5. Pacuser penTuiuii B M€3030€ M BO3MOXHBIE IPUYHMHBl HCUYE3HOBEHMS
JTMHO3aBPOB.
6.CoBpeMeHHbIE NPEICTABICHHS O MPOUCXOXKACHUH NITHUI] U 3BEPEH.
7.BnausHME [BWKEHHMS MAaTepHKOB M OJEZICHEHWH Ha (QopMHpoBaHHE
COBPEMEHHON PACTUTEIBHOCTH U YXUBOTHOTO MHpa.
Tema 3.16. Cooepircanue yuedonozo mamepuana Yposenw
Bo3HukHOBeHHE H oceoenus
pa3BHUTHE YeJ10BeKa - 3.16.1 Mecro 4enoBeka B CUCTEME )KUBOTO MUpa — MOp(oJIOrHIecKUe 1 2 JIP14, MP8§,
AHTPOIIOreHe3 (u3HOoNIOrYECKHE ITAaHHBIE YV P6
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3.16.2 MecTto uenoBeKa B CHCTEME >KMBOTO MHUpa — JaHHBIC MOJICKYJISPHOU 2 JIP15, YV ]
OHOJIOTHH 1 OMOJIOTHH Pa3BUTHS P6
3.16.3 OcHOBHBIE 3TaIlbl SBOJIIOIMH YeI0BEKa 2 JIP7, YY1 P6
3.16.4 dakTopsl HBOIIOIMHU YeTIOBEKa 2 JP11, YV ]
P6
3.16.5 Pacwl uenopeka 2 JIP14, YV ]I
P6
Jlabopamopnasn paboma 20
AHanu3 U OIleHKa pa3In4HbIX TUIIOTE3 MPOUCX0XKICHHS YeTI0BEKa 3 MPIL, VY]
P3
CamocrosiTenbHas padoTa 00y4aromuxcst 3 MP1, YV
Pabora Hax pedeparom P3
Temsl:
1.OBomronus MPUMATOB U 3TAIBI YBOJIFOIIIH YEIOBEKA.
2.CoBpeMEHHBIA 3Tall  pa3BUTHs  YeJOBeyeCTBa. UeloBEeYECKUE  pachl.
OmnacHOCTh pacu3Ma.
Tema 3.17. Cooepircanue yuedonozo mamepuana Ypogenw
JK0JI0THsA- HAYKa 0 oceoenusn
B3aHMOOTHOIICHUSAX 3.17.1 Yro mu3y4aeT 3KOJIOTHS 2 JIP15, MP4
OPraHu3MoB, BUJIOB U VYV K3
CO00IIECTB ¢ 3.17.2 Hcropus pa3BUTHs SKOJIOTHH KaK HAyKH 2 JIP7, YY P6
OKpYy:Kawleil cpeaoii
Tema 3.18. Cooepircanue yuedonozo mamepuana Ypogenw
Opranusmbl U cpeabl UX 0C60CHUA
0o0MTaHNA 3.18.1 Cpensr xu3Hu 2 JIP11, VYV ]
P6
3.18.2 Cpenoobpasyromas IesTeIbHOCTh OPTaHU3MOB 2 MP§
3.18.3 Dxomnoruyeckue HaKTOpsl. Y CIOBUS CPEJIbI 2 JIP14 JIP10
3.18.4 OOGmume 3aKOHOMEPHOCTH BIUSHUS 2 JIP15
9KOJIOTHYECKHX (PAaKTOPOB Cpe/ibl Ha OPraHU3MBbI
3.18.5 Dkosoruueckue pecypesl 2 MP8, YV ]I
P6
Tema 3.19. Cooepicanue yuedbnozo mamepuana Ypogenw
Buoruyeckune 0ceoeHUA
B3aMMOOTHOIIEHUS 3.19.1 Tumbl 5KOJIOTHYECKUX B3aUMOJACHCTBUI 2 MPS, YV ]
OpPraHu3MoB P6
3.19.2 KoHKypeHTHbIE OTHOLLIEHHUS 2 MP9
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3.19.3 XumxuvecTBo 2 MP4

3.19.4 Tlapazutusm 2 JIP9

3.19.5 Cumb6wmo03 2 MPS8, VY]
P6

3.19.6 Heitrpanuszm 2 JIP7

Ilpakmuueckoe 3anamue 38

Omnpenenenne GopM B3aHMOOTHOIIEHHUH KUBBIX OPTaHU3MOB 3 YV II1

Tema 3.20. Cooeporcanue yuebnozo mamepuana Yposens
Opranuzanus u 0ceoeHun
(¢yHKuMOHUpOBaHUE 3.20.1 CoobmiecTBo, 3KOCHCTEMA, OHOTEOIIeH03, Orochepa 2 MPS, YV
coo0uecTB P6

3.20.2 Crpykrypa cooOmiecTBa 2 MPS, VY
P6

3.20.3 TIOoTOK 5HEPruu M BELIECTBA B IKOCUCTEMAX 2 MPS, YV
P6

3.20.4 Ilenu nutaHus 2 JIP11, MP8

3.20.5 KpyroBOpOT BemIeCTB B 9KOCUCTEME 2 JIP15, YV ]
P3

3.20.6 IIpomyKTHBHOCTH cOOOIIECTBA 2 JIP14, VY]
P6

3.20.7 Dxomoruyeckasi CyKieccus 2 MP8

3.20.8 CykueccMOHHbIE U3BMEHEHUS. 3HAYEHUE CYKIECCUU 2 JIP14

3.20.9 bwuocdepa u ee FBOTOIHSL 2 JIP15

Ilpakmuueckoe 3anamue 39

CocraBieHne MUIIEBHIX Lenel 3 JIP14

CamocrosiTenbHas paboTa 00yJarommXCs 3 MPIL, VY]

Pabota Hajg pedeparom P3

Tembl:

1. BuzoBoe u 3KoJIorH4ecKoe pasHooOpas3ue OHOIeHO03a KaK OCHOBA €To
YCTOMYUBOCTH.

2. IloBbIlIeHHE TPOAYKTUBHOCTH (POTOCHHTE3a B UCKYCCTBEHHBIX
9KOJIOTUYECKUX CUCTEMAX.

3. Pa3nuHble 9K0JI0TMUECKHE TMPaMUJIBI M COOTHOLIEHHS OPTaHU3MOB Ha
Ka)KJI0M X

CTYIICHH.

4. IlyTn nOBBIIICeHNS] OHOJIOTHYECKON MPOAYKTHBHOCTH B HCKYCCTBEHHBIX
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OKOCHCTEMaX.

Tema 3.21. Cooepircanue yuedonozo mamepuana Yposenw
AHTpONOreHHOE 0Cc60€eHUA
Bo3jeiictBue Ha Ouocdepy | 3.21.1 CoBpeMeHHOE COCTOSHHE TPUPOIHON Cpebl 2 2 MPS, VY ]I JIP10

P6

3.21.2 Atmocdepa — BHeurHss oboouka 6rocdepsl. 3arps3HeHre atMochepsl 2 MPS, VY ]I
P6

3.21.3 [TouBa — OWOKOCHAs cHCTeMa. 3arps3HEHIE OYBHI 2 MPS, VY1
P6

3.21.4 Boma — ocHOBa KU3HEHHBIX IPOIIECCOB B bnocdepe. 3arpsa3sHeHue 2 JIP11, MP§

TPUPOJHBIX BOJ

3.21.5 PagnoakTuBHOCTE B Onocdepe. 2 JIP14, YV ]
P6

3.21.5 Dkonoruveckre MpoOIeMbl OHOC(EpHI 2 MPS

3.21.6 OCHOBBI pallMOHAIBHOTO YIPABJIECHUS IPUPOIHBIMUA PECYPCAMUM UX 2 JIP14

WCIIONIb30BaHMs

IIpakmuueckoe 3anamue 40

Pemienue skoa0ruuecKux 3ajad Ha yCTOHYNBOCTb U Pa3BUTHE 3 2 JIP14

CamocrosiTenbHas paboTa 00y4aromuxcs 3 2 MP1, ¥V ]

Pabora Hax pedeparom P3

Temsl:

1. AnTpormorenHoe Bo3zeiicTBue Ha ruapochepy u ornochepy

2. YenoBeK M €ro CTpeMIJICHHE TIOKOPHUTH IIPUPOLY.

3. BimsiHME COCTOSTHUS OKPYKAIOIIEH Cpeibl Ha 3/I0POBbE YEJIOBEKa.

4. Dxosoru4YecKoe BOCIMTAHNE HACEICHHSL.

Bcezo: 306

MpomexcymoyHaa ammecmayus nposodumcsa e gpopme OugphepeHyupo8aHHo20 3a4ema
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBbI
AYI1.01.03 OCHOBbI ECTECTBEHHbBIX HAYK

3.1. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne

Peanmuzamus nporpammbr yueOnoro mpeamera JIVII.01.03 OcHOBBI €CTECTBEHHBIX HAyK
TpeOyeT Hanu4uus y4eOHBIX KAOMHETOB 00IIe00pa30BaTEIBHBIX MPEIMETOB

O06opynoBaHue yueOHOro KabuHeTa U pabovynx MecT KaOUHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YJAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT y4eOHO-HArTAAHBIX Mocoouit: «Mojienu aTOMOB XUMHUYECKUX 3JeMeHToB. Moaenu
MOJIEKYJI IPOCTBIX U CIIOKHBIX BellecTB (1mapocrepkuenble 1 Ctioapta—bpurneda). Komnekuus
IIPOCTBIX U CJIOKHBIX BEIIECTBY;

- pasnuuHblie popMmsbl [lepronnueckoit cucteMbl XuMudeckux 3neMenToB .M. Menneneena;

- 00pa3ibl MUHEPAJIOB C MOHHOW KPUCTAJUTMYECKOM PEIIETKOMN: KAJIbIIUTA, TAJIUTA.

- KOJUJIEKLIMS] METAJLIOB;

- KOJUIEKIIUSI HEMETAJLJIOB;

- KOJUIGKLIMU TPOAYKIUI CUIMKATHON MPOMBIIIICHHOCTH (CTekina, ¢apdopa, dasHca, IeMeHTa
pa3MYHBIX MapoK U JIp.);

- MOJEJIA MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCAMHEHUII;

- KoJuteKnusi oopas3noB Hedtu u HepTenpoaykToB. Komneknus «KaMeHHBIH yroib U MPOAYKIUs
KOKCOXHMMHYECKOTO MPOU3BOJICTBAY;

- yueOHO-METOINYECKU I KOMIIEKT JUCLMITIIUHBL;

- KOMIUIEKT y4eOHO-HAIJISIAHBIX TOcOOmi «buonorus»;

- KOMIUIEKT y4eOHO-HAIJISAHBIX TOCO0HH «Du3nKa;

- 00bEMHBIE MO/IETT METAJUIMUECKON KPUCTAJUINYECKOH PEIIETKH;

- KOMIUIEKT y4eOHO-METOANYECKON JOKYMEHTAIUH.

TexHuueckue cpeicTBa 00y4eHus:

- HHTEpaKTUBHAs J10CKa;

- IPOEKTOP;

- KOMITBIOTEP C JULEH3MOHHBIM IPOTPaMMHBIM 00€CTIEUEHHUEM;

- 1abopaTopHoe 000pyI0BaHHE.

3.2. UudopmanuonHoe odecrniedenne 00yueHust
OcHo6Hble UCMOYHUKU (neyamHble U30AHUA):

1. MskumreB I'.S1. ®u3uka 10 kmacc: yue0. mis oOmieoOpas. opraHu3anmii: 0a30BBId U yIIIyoO.
yposuu/ I'.l. Msxkumes, b.b. Byxosues; nox pexn. H.A. IlapdenoBoii. — 6-e u3za.,nepepad. — M.:
[Mpoceemienwne, 2019. — 432 c.: [4] a. un. — (kmaccuueckuit kype). — ISBN 978-5-09-071603-1

2. Msxummes I'.51. ®@usuka 11 kmacc: yueb. mis oOiieoOpas. opraHu3aiuii: 0a30BbId U yriIyo.
ypoBar/ .. Mskumes, b.b. byxosues; nmox pen. H.A. Tlapdenooii. — 7-e u3z.,mepepad. — M.:
[Tpocsemienue, 2019. — 432 c.: [4] 1. un. — (knaccuueckuii kypce). — ISBN 978-5-09-071607-9

3. Pymuruc I'.E. Xumus. 10 kmacce: yae0 st o0meoOpa3zoBar. opraHu3annii: 0a30BbIii ypOBEHb
/T'.E. Pyn3utuc, ®I'. ®enpaman. — 6-e uzn. — M.: Ilpocsenienune, 2019. — 224 c.

ISBN 978-5-09-071789-2

4. Pymsutuc I'.E. Xumus. 11 knacc: yue0 g o61eo0Opa3oBaT. opraHu3aluii: 0a30Bblii ypOBEHb
/T'.E. Pym3utuc, ®I'. ®enpaman. — 6-¢ u3a. — M.: [Ipocemenne, 2019. — 223 c.

ISBN 978-5-09-071856-1

5. KoucrantunoB B.M. buonorus nns npodeccuii M crnenuaabHOCTEH TEXHUYECKOTO H
€CTEeCTBEHHO-HAYUHBIX Mpoduieii: yued. i CTyl. yupekaeHuid cpea.mnpod.odpasoBanus/B.M.
Koncrantunos, A.I'. Pezanos, E.O. ®aneesa; nox pea. B.M. Koncrantunosa. — 8-¢ u3., crep. —
M.: U3parenbckuit nuentp «Akanemusi», 2019. — 336 c.

ISBN978-5-4468-8487-2 (IIpodeccnonanpHOEe 00pa3oBaHuE)
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Jlononnumenshosie ucmoyHuku (neyammusle U30AHUA):
6. B.®./IMuTpueBa. Y4eOHUK [T CTYIEHTOB 001Ieo0pazoBaTenbHbiX yapexaenui CI10. M.:

N3natensckuii neHTp «Akagemusi», 2019 r.

7. A.Il.PoimkeBuy. ®usuka. 3agaunuk.10-11 k. [TocoOue st o6ieoOpazoBaTeabHbIX
yupexaenuit — M.: [Ipoda, 2016 1.

8. T'abpuensu O.C. Xumus g npodeccrii M CHEIUAIBHOCTEH TEXHUYECKOTO MPOQUIIS:
yaeOHMK 11 cryd. YupexaeHud cpena. Ilpod. O6pazosanus /O.C. T'abpuensn, W.I.
OctpoymoB. — 8-e u3x., crep. — M.: U3natensckuii nentp «Akagemus», 2019. — 272 c.

ISBN 978-5-4468-8453-7

Jlonoanumensnule ucmoyHuku (I1eKmMpoHHbIE UZOAHUA):

9. Hommnckuit .M., Hommackas H.C. Opranudeckas xums. 11 kmacc. ba3oBbeiii ypoBeHb:
Yyebnuk s 001meodpa3oBaTenbHbIX yupexkaeHuid. — 3-¢ uzn. —M.: 000 TU]] «Pycckoe cioBo
—PC» 2018. - 176.

ISBN 978-5-9932-0295-2

10. KpukcynoB E. A. Dxonorus. 10 (11) kmace: yue6. mius odbmieoOpa3oBar. y4ued. 3aBeicHHI —
6-e u3n., crepeorunt. — M.: Jlpoda, 2018. — 256 c.
https://www.booksite.ru/fulltext/kriksunov/text.pdf

11. llymuos B.K., Jdpmvirui I'.M. buonorus. O6miast 6uonorus 10-11 kmaces yacts 1: yue0.
TSt 001eo0pa3oBar. yuapexaeHuit: npodun. Yposensb — 10-e uzn. — M.: [Ipoceemenue, 2018. -
303 c.: w1 — (AkageMH4eCcKHi IKOIbHBIN YIeOHUK)

12. lllymuos B.K., et I'.M. Buonorusi. O6mias 6uosorus 10-11 kmaccsl gacts 2: y4ueo0.
1utst 0611eo0pa3oBart. yupexaenuit: npodui. Yposensb — 10-e uza. — M.: [Ipocsemenue, 2018. -
287 c.: min. — (AKaIeMUYCCKUH KOJIBHBIA yUCOHHK)

Dnexmponnsvie 00pazoeamenvHvle pecypcbl:

13. ®enepanbHblii 1EHTp HHPOPMAIIMOHHO-00PA30BATENbHBIX PECYPCOB. [DIEKTPOHHBIH
pecypc]: YuebHo-MeToandeckue Matepuaisl. — Pexxum moctyma: www.UROKI.NET

14. 1C: lkona. ®uszuka. bubnuoreka HarmsaaHbIX TocoOuit moxa penakiueit H. K. Xannanosa;
«Pusuka 7 — 11 xnacce» Kommanus ®U3NKOH «OnekrponHble ypoku u TecTbl - Pexum

noctyna: festival@Z1september.ru. (pa3paboTku YpOKOB 10 (GHU3UKE, TECTOBBIC 3aaHMUS).

15. ®denepanbHbIil 1IEHTp WHOOPMAIMOHHO-00PA30BaTENBHBIX pecypcoB. — Pexum nocryma:
http://fcior.edu.ru (pa3paboTku Moysel peHa3HAYCHHBIX U (POPMHUPOBAHMUS, 3aKPEIUICHHS U
KOHTPOJISI 3HAHUI 00yYarONIMXCsl IO U3y4aeMbIM TEMaM).

16. EcTecTBeHHOHAYYHBIH 00pa3oBaTeNbHBIN MopTal. - Pexkxum moctyna: http://en.edu.ru ;
(TpUBOIUTCS KOJUIEKIHSI DKCIIEPUMEHTOB, TIPUMEPHI JEMOHCTPAIIMH TIPHHIIUIIOB PaOOTHI
Pa3ITUYHBIX MEXAHU3MOB).

17.Onexktponnass  OubGiMOTEKA. DONEeKTpOHHBIE  Y4YEOHUKHU. - Pexum  nmocryma:
http://subscribe.ru/group/mehanika-studentam/ (DnekTpoHHBIE Y4EOHUKH W CIPABOYHHKH 10
TEOPETUUECKON MEXaHUKe, JeTallIM MaluH, cupaBoyHUKU, ' OCTHhI).

18. MupopmanmonHslit moptai. - Pexxum noctyna: http://www.xumuk.ru; (MaTepuaibl K ypoKy)
19. www.prepodu.net (JIeKIIMOHHBIE MaTEPUAITBI TI0 XUMHUH)

20. http://www.chem.msu.su/rus/elibrary/ (3nextponHas OUOIMOTEKA IO XMMHUH )

21. http://hemi.wallst.ru/ (O6pa3oBatenbHbIi CAaUT IS NIKOJBHUKOB U CTYICHTOB «XUMHUSI)
22. https://biology.ru/ (3;meKTpOHHBIN Y4eOHUK 10 OUOTIOTHH)
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OBYYAIOIIUXCA

4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJBHOCTHU

Copep:xaHue 00y4eHHs
(pa3aennbl NPOrpaMMbi)

XapakTepHCTHKA OCHOBHbBIX BU/IOB JesITeJIbHOCTH
ol0yuamommuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIi-
npeMeTHBIX)

DopMBbI M METOABI
OLIEHKH

Pa3nen 1. ®uszuka

MexaHuka ¢ 3JIeMeHTaMu TCOpUU

OTHOCHUTCIIbPHOCTHU

HpeﬂCTaBHHTL MECXaHHUYCCKOC JBHXKCHUC TC1a
YpaBHCHUSAMU 3aBUCUMOCTH KOOPAWHAT U npoeKuHeﬁ
CKOpOCTU oT BPCMCHU. OHpeﬂeﬂHTL KOOPAUHATbBI
HpOﬁHeHHOFO IMyTH, CKOPOCTU M YCKOPCHHA TEJIa II0
I’pa(l)I/IKaM 3aBUCUMOCTU KOOpAWHAT U npoexunﬁ CKOpOCTH
OT BPCMCHHU. HpOBO,Z[I/ITL CpaBHI/ITGHBHHﬁ aHaJIu3

PABHOMCPHOI'O n PAaBHOIIECPEMCHHOI'O ,HBI/I)KCHPIﬁ.
VKka3eIBaTh HCIIOJIb30BAHUC NOCTYyNaTeJIbHOTO u
BpaliaTeJIbHOI' O ,Z[BI/I)KGHI/Iﬁ B TCXHHUKC. HpI/IMeHiITB

3aKOH  COXpPaHEHUs  MMIydbCa  JUI1  BBIYUCICHHSA
M3MEHEHMH CKOpOCTEH Tel HpH HX B3aHUMOACHCTBHSIX.
Beruucnare paboTy cuil M HM3MEHEHHs KHHETHYECKOH
SHEpPruy Teja, IOTEHUUANbHYI0 JHEPrMI0 Tel B
IrpPaBUTALIMOHHOM 1on€e. IIpUMEHATH 3aKOH COXpAaHEHHUs
MEXaHMYECKOM DBHEPrMM IIpU pacyeTax pe3yiabTaToB
B3aUMOJICMCTBUI TEJ TIPaBUTALMOHHBIMM CWIAMHU H
CHJIaMH YTIPYTOCTH.

Tect

HpaKTI/I‘{eCKI/Ie 3aHATHA
1-3

JlabopatopHas padoTa 1

KonrponbHas padbora

MonekynspHas GU3HKa U
TEepMOJMHAMHUKA

Pemate 3amauu ¢ IPUMEHEHHWEM OCHOBHOTO YpPaBHEHHS
MOJIEKYJIIPHO-KHUHETHYECKOH TEOpUH r'a30B.

Omnpenensats mapamMeTpbl BemlecTBA B  Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAaHWM YpPaBHEHHS  COCTOSIHUS
HUACUIPHOTO Ta3a M IPOUCXOAAIIMX IIPOLECCOB IO
rpadukam 3aBUCIMOCTH

p (T), V (T), p (V), mpencrasisite B Buae rpadukoB
HU30XOPHOT0, H300apHOTO M U30TEPMHUYECKOTO IIPOLIECCOB.
BBIYUCIATE CPEAHIOI KHMHETHYECKYIO SHEPTHIO TETJIOBOTO
JOBIDKEHHSI  MOJIEKYJI IO  HM3BECTHOM  TeMIepaType
BEIIIECTBA.

Yka3bIBaTh I'PaHUIIbl IPUMEHUMOCTH MOJIENN «H]IeaIbHbIN
ra3» u 3akoHoB MKT.

Boruncnars paboTy rasa, COBEpIICHHYIO NPH W3MEHEHHH
COCTOSIHHUS TI0 3aMKHYTOMY IuKJTy, Beraucienue KITJ mpn
COBEpIICHHH Ta30M pabOTHl B TIpoleccax H3MEHEHUs
COCTOSIHUSI TI0 3aMKHYTOMY LMKy, OOBSCHSTH IMPUHIINAI
JICUCTBHUS TEIUIOBBIX MAIIIMH.

W3znaraTe CyTh 9KOJIOTHYECKHUX MPOOIEM, 00YCIOBICHHBIX
paboToil TEIUIOBBIX ABHTaTeNed W MPEIUIOKEHUE IMyTH HX
pelleHusl, yKa3blBaTh T'PAHUIbI MPUMEHUMOCTH 3aKOHOB
TEPMOJNHAMUKH, U3MEPATH BIAKHOCTH BO3IyXa.

YMeTp BecTH JUajior, BBICIYIIMBATh MHEHHE OIIIOHEHTA,
y4acTBOBaTh B JUCKYCCHH, OTKPBITO BBIp@XaThb H
OTCTauBaTh CBOIO TOUKY 3PEHHMSI.

Tect

JlabopatopHas paboTta 2

KonrponsHas padora

OcHoOBBI IEKTPOAUHAMUKH.

Brruucnsarte cuIy B3aUMOJICHCTBUS TOYEYHBIX
SJIEKTPUYECKUX 3apsIoB, HAXOJUTh HANPSIKEHHOCTh H
MOTEHLMAJ DJIEKTPUUECKOTO MOJII OJAHOIO M HECKOJIbKHUX
TOYEYHBIX

SJIEKTPUYECKUX 3apsI0B.

Pa3pabaTeiBaTh TUTAH W BO3MOXKHYIO CXEMY JCHCTBHHA
SKCHEPUMEHTAIBHOTO  ONPEACTCHUS  AIIEKTPOSMKOCTH
KOHJEHCATOpa ¥  IMAJICKTPUYECKOW MPOHHUIIAEMOCTH
BEIIIEeCTBA.

Tect

[IpakTryeckue 3aHATHS
4-8;

JlabopaTopHast paboTa
4-8

CamocTrosTenpHas
paboTa 1o TemMe MpoeKTa
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W3Meputs MoOIIHOCTH 3neKkTpuueckoro Toka, OJC u
BHYTPECHHEIO COIPOTHBICHHS HCTOYHHKA TOKa, pacyer
CHJIBI TOKA M HANpPsDKEHHH Ha Yy4YacTKax SJIEKTPHYCCKHX
LETeH.

CHHMATh BOJBTAMIEPHYIO XapaKTEePUCTHKY ANOAA.

YMeTb BBIYUCIIATH SHEPTHI0 MaTrHUTHOTO II0JIS, OOBACHUTH
OPUHOUI ~ ACHCTBHSA — DICKTPOIBHIATENS,  IPUHIMII
JCUCTBHSL ~ TeHepaTopa  OJJIEKTPUYECKOro  TOKa |
AJIEKTPOU3MEPHUTEILHBIX IPHOOPOB.

OOBSICHUTH POJIb MAarHUTHOI'O TOJIT 3eMJIM B KH3HHU
pacTeHui, >XMBOTHBIX, 4YEJOBEKa, IMPUBOJUTH MPHUMEPEI

MIPAaKTHYECKOTO  NPUMEHEHHMS  H3YyYCHHBIX  SIBJICHUH,
3aKOHOB, IPHOOPOB, YCTPOUCTB.
HccnenoBaTh  3aBUCHMMOCTH  ITlepuoja  KoyeOaHHH
Konebanus 11 BOJTHEI. Tecr
MaTeMaTH4eCKOr0 MasTHHUKAa OT €ro JUIMHBL, MAacChl U
aMIDIATYABl  KoneGaHWi,  3aBHCHMOCTh  IepHoja | IIpakTUyecKue 3aHATUS
KoJIeOaHUHU Tpy3a Ha NMPY>KUHE OT €ro Macchl U xecTkoctd | 9-10;
TPy KU HEL
Py JlabopatopHas paboTa
BocnpuHUMATh, aHAIU3HPOBATh, IepepadaThIBATh U 9-10
OpenbsBIATE  HMHQOPMALMIO B COOTBETCTBHU  C

MMOCTaBJICHHLIMU 3aJa4aMH.
[IpuBOANTE MPUMEPHI ABTOKOJICOATEIBHBIX MEXaHUUCCKUX
CHCTEM, KJIACCH(PHUIIUPOBATh KOJCOAHMS — MEXaHUYCCKHUE,
3JIEKTPOMArHUTHEIC.

HccnenoBaTe CBONCTBA JJICKTPOMAarHUTHBIX BOJIH C
ITOMOIIIEI0 MOOMIFHOTO TeledoHa.
OOBSICHUTh ~ MPUHIMIUATIBHOEC  Pa3IUyus
YIOPYTHUX U 3JEKTPOMATHUTHBIX BOITH.
Wznarath CyTh 3KOJOTHYECKHX MOPOOJIEM, CBS3aHHBIX C
ANIEKTPOMATrHUTHBIMH KOJICOAHUSIMH M BOJTHAMHU.

TIPUPOJIBI

CamocrosiTensHas
pabora 1o Teme ImpoeKTa

KsanToBas ¢usuka.

OO0BsacHATH 3akoHBI CTOJIETOBA HA OCHOBE KBAHTOBBIX
MIPECTaBICHAN, pACCYUTATh MAKCHMAIBHYIO
KHHETHYECKYIO DHEPTHUIO 3JIEKTPOHOB IpHU
¢doroanekTpuueckom 3¢ dexTe, OnpeaessiTh paboTy
BBIXO/Ia AEKTPOHA 110 TPpauKy 3aBHCHUMOCTH
MaKCUMaJIbHOW KMHETUYECKOW SHEPTHH (POTOITEKTPOHOB
OT Y4aCTOTHI CBETA.

OOBACHATH POJIb KBAHTOBOI ONTHKH B Pa3BUTHU
coBpeMeHHOW (u3uKH. [IpON3BOAUTE pacdeT SHEPTHH
CBSI3M aTOMHBIX S/Iep, OTPENIEIUTH 3apsi U MacCOBOE
YHCIIO aTOMHOTO SI/Ipa, BOSHUKAOIIETO B Pe3yIbTaTe
PaAMOAaKTHBHOTO pacraia.

BBIMHACTATE 3HEPTHIO, OCBOOOKIAIOIIYIOCS TIPH
PaaAnOaKTHBHOM pacIaje.
[ToHnMaTh MPEUMYIIECTB U HEJOCTATKOB MCIIOJIB30BAHHS

ATOMHOM 3HEPTUU U MOHU3HUPYIOIIUX U3JIY4CHUH B
MIPOMBINIJICHHOCTH, MEUIINHE.

W3narath cyTh 9KOJOTHUECKHUX MPOOIIEM, CBI3aHHBIX C

OHMOJIOTHYECKHM JICHCTBHEM PAIHOAKTHBHBIX U3TyICHUH,
KJIacCU(UIIMPOBATH dJIEMEHTAPHBIE YaCTHUIIBI IO UX
(du3HYECKNM XapaKTepUcTHKaM (Macce, 3apsy, BpeMeH!
JKU3HH, CIIMHY U T. 11.).

IToHrMaTh IEHHOCTEW HAYYHOTO NMO3HAHUS MHpa HE
BOOOIIIE 7151 YEJIOBEUECTBA B IIEJIOM, a JUIS KaKI0TO
00y4aroIerocs JIMYHO, IEHHOCTEH OBJIAICHUSI METOI0M
HAYYHOTO ITO3HAHMA IS JOCTIKEHHUS ycIexa B II000M
BHJIC TPAKTUIECKOH NI TETHHOCTH

Tect

CamocTosiTenbHast
paboTa 1o TeMe ImpoeKTa

Hrorosast KOHTpOJIbHAS
pabota

Paznen 2. Xumus

Kontponsnas pabora

XuMust — HayKa O BeIlecTBax

Onpenensitb  poiib
HapOAHOTO XO3SCTBA

XAMHA B Pa3BUTHH  OTpacieu

®poHTaNBHBIN OTPOC

Cocras BemiectBa. Mizmepenue
BEILECTBA

YMeTh JaBath OTNpeAeiIeHNe M ONepUPOBaTh CIETyIONIMH
XAMHAYECKUMH  TOHATHSAMH:  BEUIECTBO, XHUMHUYCCKHH
JJIEMEHT, aToM,

IIpakTHueckoe 3aHATHE
11-13
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MOJIEKyJla, OTHOCUTEIbHBIE aTOMHAas M MOJEKYyJIspHas
Macchl, WOH, aJUIOTPOIHSA, W30TOMNBI, XMMHYECKAs CBS3b,
NIEKTPOOTPHULIATEIEHOCTD, BaJICHTHOCTb, CTCIICHb
OKHCIJICHHS, MOJb, MOJISIPHAas Macca, MOJAPHBIH 00BEM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJSPHOTO H
HEMOJICKYJISIPHOTO CTPOEHHS, PAaCTBOPBI, SJIEKTPOIUT H
HE3JIEKTPOIIHUT, JNEKTPOIUTHIECKAS JVICCOLIMAIINS,
OKHCIHTEIb U  BOCCTAHOBHUTEIb,  OKHUCICHHE U
BOCCTAaHOBJICHHE, TEIUIOBOM 3((eKT peakuuu, CKOpPOCTh
XMMHYECKOH peakiuy, KaTaliu3, XUMHUECKOe paBHOBECHUE,
YIJICPOJHBIHA CKeNeT, PYHKIMOHAIbHAS TPYIINa, H30MEpHS,
TOMOJIOTHS

OCHOBHEIE 3aKOHBI XUMHU

@DopMyIupoBaTh 3aKOHBI COXPAHEHUS MAacChl BEIIECTB U
MIOCTOSIHCTBA COCTABa BEILECTB.

VYcraHaBIMBaTh NPUIMHHO-CICICTBEHHOW CBSI3M MEXKIY
COZIEp’KaHMEM 3THX 3aKOHOB M HAIMCAaHHUEM XHMHYECKHX
¢dopmyn u ypaBHeHui. Pemate pacueTHble 3agaun MO
XMMHUUYECKUM (POPMYJIaM B yPaBHCHUSIM

[IpakTrdeckoe 3aHATHE
14-17

Ilepuonuueckuii 3aKoH u
TepUOIIUYECcKasl CHCTEMa
XUMHUYECKHUX 3nemeHnToB 1.1
Menpencena

YcranaBiuBaTh SBOITFOLUOHHYIO CYIITHOCTB
MEHIENEEBCKOH | COBpEMEHHOW  (hopMyITUpOBKH
nepuoguueckoro 3akona JI. . Menneneena.

OOBACHSITH busnyeckuii CMBICIT CUMBOJIUKH

MEPUOTUICCKON TaOMHUIBI XUMHUYeCKHX 3ementoB 1. U.
MenzeneeBa (HOMEPOB JJIEMEHTa, MEPUOAA, TPYIIIBI) U
YCTaHOBKA  MPUYMHHO-CIEACTBEHHOH CBS3M  MEXIY
CTPOEHHEM aToMa M 3aKOHOMEPHOCTSIMH HW3MEHEHUs
CBOWCTB D3JIEMEHTOB W OOpa30BaHHBIX WMH BCIIECTB B
nepuojax u rpymnmax.

XapaKTepHu30BaTh JIEMEHTH MAIIBIX M OOJBITUX MEPUOIOB
no ux mnojioxeHutro B Ilepumoanmyeckoit cucreme [. U.
Menneneesa

WNuauBuayanbHbIA
orpoc

[IpakTrdeckoe 3aHATHE
18

CaMocTosTeNnbHas
pabora Hax pedeparom

VYpaBHEHUS] XUMUYECKUX PEAKLI

OTpa)KaTL XUMHUYECKUC MTPOUECChI € TOMOIIBIO ypaBHCHI/Iﬁ
XUMHYCCKUX pCaKHHﬁ.

[IpakTHueckoe 3aHsTHE
19-20

CamocrosTenpHas
pabora Hax pedeparom
CrpoeHue BemecTBa XapakTepu3oBaTh Ba)KHEHININE THIBI XUMHUYECKUX cBs3eil | OreHka
¥ OTHOCHTEJIBHOCTH 3TOH THUIIOJIOTHH. CaMOCTOSATETFHON
OOBACHATH 3aBUCUMOCTH CBOICTB BEUIECTB OT UX COCTaBa | pabOTHI ¢ yIeOHBIM
U CTPOCHHS KPHCTAIIMYECKUX PEUIETOK. MaTepHaJIoM
Bopa. PacTBopsl. DopMyIupoBaTh OCHOBHbBIE MOJIOKEHUS teopun | OreHka
ONEeKTPOIUTHIECKAs JUCCOUUAIMS | SJIEKTPOIUTUYECKON AUCCOLMANMKM U XapaKTepUCTHKAa B | CAMOCTOSITEIBHOI
CBETE OTOM TEOPHHM CBOWCTB OCHOBHBIX KJIACCOB | pabOTHI C y4eOHBIM
HEOPraHUYECKUX COCAMHEHUH. MaTepHalioM
CamocrositensHast
paboTa oOygaromuxcs
HaJl pedepaTom
Knaccudukanus Heopranndeckux | Vcrmonms3oBath B yueOHOH u  mpodeccroHanbHol | DpoHTaNBHEIM orpoc

COEJIMHEHNH U UX CBOMCTBA

JEATEIbHOCTH XMMHYECKUX TEPMHUHOB W CHUMBOJHMKH.
HaszBarb wu3yueHHble BemiecTBa MO TPUBHUAIBLHOM WIH
MEXIyHapOJHOM HOMEHKJIATYype M OTpPaK€HHE COCTaBa

CamocrosTenbpHas
paboTa o0yJaronuxcs
HaJl COOOIIEHHEM, HAT

STHX COEIMHEHHUH C MMOMOIMIBI0 XUMUYECKHUX (hopMyIt. pedepatom
XUMHYECKUE PEAKLIUU OOBACHATD CYIHOCTh XUMHUYECKUX npoueccoB. | OpoHTAIBHBIN ONPOC
KnaccupuimpoBars XUMHUECKHE PEaKIMX 1O pa3nuIHbM | CamocTosTenbHAas

MPU3HAKAM: YUCIY M COCTaBy INPOAYKTOB M pPEarcHTOB,
TemIoBoMy 3({QeKTy, HampasieHuIo, (asze, HaIUMIHIO
KaTajuu3aTropa,  W3MEHEHHMIO  CTENeHeH  OKUCIICHHMS
9JIEMEHTOB, 00Pa3yIONINX BEIIECTBA.

VYcranaBiauBaTh TPHU3HKH OOWIETO M pa3IMuyHOIO B
THIOJIOTMM ~ pEakUui  JIs8  HEOPraHW4ecko
OpPraHW4ecKOW XUMHHU.

KiaccudunupoBars BemecTBa M HPOLECCHl € TOYKH
3pEHHs OKUCIICHUA-BOCCTAHOBIICHUSL.

paboTa o0yJaronuxcs
HaJl COOOIIEHUEM
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CocraBnsTh ypaBHEHUsI peaklMid C IOMOLIBIO METOAA
3JIEKTPOHHOTO OanaHca.

OOBACHATD 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEaKIiu
U TOJIOKEHUS XMMHYECKOTO PAaBHOBECHS OT PA3IUYHBIX

(akTopoB
OCHOBHEBIE TTOHSITHUS ®opMynupoBaTh OCHOBHBIC TOJI0KCHHUS teopun | OmneHka
OpraHUYECKON XUMUHU XUMHUYECKOIO CTPOCHHUSI OPraHMYECKUX COCAMHEHHUH H | CaMOCTOSITEIbHOU
U TEOPHsI CTPOCHUS XapaKTepUCTHKA B CBETE 3TOW TEOPHH CBOWCTB OCHOBHBIX | pabOTHI ¢ y4eOHBIM
OpraHUYECKUX KJIACCOB OPTaHUYECKUX COEINHEHUN MaTepuagoM
COEIUHEHUN
YreBoAopObl U UX MPUPOIHBIE JlaBaTh XapaKTEpUCTHKY COCTaBa, CTPOEHHs, CBOMCTB, | OueHka
HWCTOYHUKHU MOJIyYeHHUsT W  TNPUMEHEHHUS  BaXKHEUIIMX  KJIACCOB | CAMOCTOSITEIbHOM
YIJIEBOAOPOAOB  (aJKaHOB, IMKIIOAJTKAHOB, QJKCHOB, | paOOTHI ¢ y4COHBIM
QIKWHOB, apeHOB) W WX Haubojice 3HAYUMBIX B | MaTepUAIOM

HapO,Z[HOXOSfIfICTBeHHOM IJIaHC HpeHCTaBHTeHeﬁ.

[IpakTHyeckoe 3aHsATHE
21-25
CamocTosTenbHas
paboTa oOygaromuxcs
HaJl COOOIIECHUEM, Hax
pedepaTom

Kucnopoaconepxammue
OpraHUYeCcKHe COeIMHEHUS

JlaBaTh XapakTEpPHCTHKY COCTaBa, CTPOCHHS, CBOWCTB,
TIOJIy4Y€HHUS U IPUMEHEHUS NIPEJICTaBUTEINIEH Kilacca
KHCJIOPOAOCOAEPIKAIINX OPIraHUUECKUX COSTUHEHUN U UX
HanboJIee 3HAUNMBIX

B HAPOJAHOXO3HUCTBEHHOM IUIAHE MPEICTaBUTENEH.

OpOoHTANIBHBIN 0npoC
JlabopatopHas padboTa
11

CamocrosrenpHas
paboTa o0yuaromuxcs
Haz pedeparom

AzoTcoaeprkaliye opraHuuecKue
COCIMHCHUA

JlaBaTh XapakTEpUCTHUKY cCOCTaBa, CTPOCHHUS, CBOMCTB,
MOJy4YeHUs W MNPUMEHEHUS MpelCcTaBUTeNIed Kiacca
a30TCOJEpPKAIIMX OPraHUYECKUX COECOUHEHHMM U HX
HanOoJee 3HAYUMBIX

B HapOJHOXO35IMCTBEHHOM IUIaHE MPEJICTaBUTENIEH.

OpOHTANIBHBIN 0IIPOC
JlabopatopHnas padoTa
12

CamocrosiTenbHast
paboTa oOygaromuxcs
HaJ COOOIIEHNEM

Xumus NOoJIMMEPOB

JlaBaTh XapaKTEpUCTHKY COCTaBa, CTPOECHUS, CBOWCTB,
TIOTY4EHHS ¥ IPUMEHEHHUS TI0JIMMEPOB

OrueHka
CaMOCTOSTETFHON
paboTHI ¢ y4eOHBIM
MaTepHaIOM
CamocTosTenpHas
pabota oOyuaronuxcst
HaJl COOOIIeHNEM

Pasnen 3. buojorus

JuddepeHunpoBaHHbIii
3auer

buonorus kak Hayka. Llutonorus —
HayKa O KIIETKe

Ompenensate  poinb  Ouosornd B (hOpMHUPOBAHUHU
COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MHpa H
MPAKTUYECKOH IeATEIbHOCTH JIOIEH.

OOBsICHATD BKJIaA y4EHBIX — HCCIENOBaTeNed KIETKH B
pasButue Ounonormueckod Hayku. OOBACHATH poOJb
BOCIIPOU3BEJEHUA U Iepelaud  HacIeICTBEHHOU
nHpopManuy B CYIIECTBOBAaHMHM W Pa3sBUTHUHM XHM3HU Ha
3emie. [To3HAKOMUTBCSA C KIETOYHON Teopueil cTpoeHHs
OpPraHU3MOB.

YMeTh caMOCTOSATENBHO UCKATh JOKA3aTeNLCTBA TOTO,

YTO KJICTKA — DJICMCHTApPHAaA XUBask CUCTEMA U OCHOBHAasA
CTPYKTYpHO-(QYHKIIMOHAIbHAS ~€JAWHHIIA BCEX IKUBBIX
OpraHU3MOB

Pabora ¢ TexcTom
OpoHTANIBHBIN 0npoC
ITuceMeHnHBIH onpoc
CamocrosrenbHas
paboTa oOygaromuxcs
HaJ pedepaTom

XHUMHWYECKHUH COCTaB KIIETKHA

YMeTh NpOBOJUTH CPAaBHEHHE XMMUYECKOW OpraHHU3alluu
JKUBBIX U HEIKUBBIX OOBEKTOB.

[Monyuuts npencTaBiIeHUs O POJIU OPraHUYECKUX

Y HEOPTaHUYECKUX BEIIECTB B KJIETKE

IIpakTuueckoe 3anarue
26

CamocrosrenbHas
paboTa oOygaromuxcs
HaJ pedeparom

Crpoenue ¥ QyHKIUH KIETKH

I/I3y‘{I/ITL CTpOCHUA KIIETOK JYKapuoT, CTPOCHUA U
MHOFOO6pa3I/I${ KJICTOK paCTCHI/Iﬁ " J)KUBOTHBIX C IIOMOIIIBIO
MUKpOIIpCHapaToB.

Pabota ¢ TekcTom
JlabopaTopHast paboTa
13
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[IpoBoanTh HaOMIOJEHUE KIETOK PAcTEHWH M >KHBOTHBIX
II0J, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax, HX
OIMCaHME.

I'oTOBHUTH M ONICHIBATBMUKPOTIPETIAPATHI KIETOK
pacTeHuil.

CpaBHHUBATh CTPOEHHS KIETOK PACTEHUH M KHUBOTHBIX I10
TOTOBBIM MHKpOIIpEniapaTamMm

[IpakTHyeckoe 3aHsTHE
27

CamocrositensHas
pabota o0yJaronuxcs
Haj pedeparom

Hexnetounsie opMbl KU3HU.
Bupycst

Haxogute wHpOpMamuio o BHpycax H
3a00JIeBaHUSIX B Pa3JIMUHBIX UCTOYHHUKAX

BUPYCHBIX

[IpakTuueckoe 3anarue
28

Merabonusm

YMETh CTPOUTH CXEMBI JHEPreTHUECKOrO0 OOMEHa W
OuocuHTE3a OEKa.

[Momyynth  TpeACTaBICHHS O  IPOCTPAHCTBCHHOM
cTpykType Oenka, mosekyn JJHK u PHK

OpOHTAIIBHBIN 0IIPOC
CamocrosTenbHas
paboTa oOyuaromuxcs
HaJ COOOIIEHHEM

Pazmuoxenue OpraHnu3sMoB

OBJ'IaZ[eTL 3HAaHUSAMHU O Pa3MHOXKXCHHU KakK O BayKHEHUIIIEM
CBOMCTBE JKUBBIX OpraHU3MOB.

YMeTh caMOCTOSTENIFHO HAXOAUTh OTIUYMS MHUTO3a OT
MeﬁOSa, OIpCACiisAsdl OBOJMIOLNUOHHYIO POJIb 3THX BHAOB
JCICHUA KICTKH

Pabota ¢ TekcToM
JlabopatopHas padboTa
14

CamocTosTenbHast
paboTa oOygaromuxcs
Haj pedepaTom

WNupuBuayanbHOeb pa3BUTHE
OpTraHU3MOB

O3HaKOMHUTBCS C OCHOBHBIMH CTaJUSIMH OHTOT€HE3a Ha
IIPUMeEpPE PA3BUTHUS TO3BOHOYHBIX )KUBOTHBIX.

YMeTh XapaKkTepu30BaTh CTaJUH IOCTIMOPHOHAIBHOTO
pa3BuTHs Ha TpuMepe uenoBeka. O3HakOMJIEHHE C
NIPUYMHAMU HApYyLIEHUN B Pa3BUTUU OPraHU3MOB.
PasBuBats YMEHUS [IPaBUWIBHO ¢dbopMupoBath
JOKa3aTelnbHyl0  0a3y  DBOJIIOLMOHHOTO  Pa3BUTHs
JKUBOTHOTI'O MUPa

@pOoHTANIBHBIN 0npoC
JlabopatopHas paboTa
15

[IpakTHyeckoe 3aHsATHE
29

CamocrosrenpHas
paboTa oOyuaromuxcs
Haz pedeparom

I'eneTuka — Hayka o
HaCJEACTBEHHOCTH U
W3MEHYUBOCTH OPraHU3MOB

YMeTh NONB30BATECS T'€HETUYECKOW TEPMUHOJIOTUEH H
CHUMBOJIMKOH.

Pabora ¢ Texcom
[pakTHyeckoe 3aHsATHE
30-36

JlabopatopHas paboTa
16

CamocTosiTenbHast
paboTa oOygaromuxcs
HaJ pedeparom

Cernexiys Kak Mporecc u Kaxk
HayKa

[Momyunts  mpeacraBieHHs O
TEOPETHYECKOH OCHOBE CEJICKIINU.
Pa3BuBaTe MeTampenMeTHbIE yMEHHS B  IIpolecce
HAXOXKAGHUS Ha KapTe IIEHTPOB MHOrooOpasus H
HNPOUCXOXKIEHUST KYJIbTYPHBIX PpACTEHHH U JOMAIIHUX
KMBOTHBIX,

oTkpbIThiX H. Y. BaBunoBbiM.

W3yuntes Meronpl THOpPHIAM3ALMHM W  HMCKYCCTBEHHOTO
otbopa.

YMeTh pa30upaThecs B ATHYECKUX acleKTaX HEKOTOPBIX
JOCTHKEHMH B OHOTEXHOJIOTHH: KJIIOHUPOBaHHUH
KMBOTHBIX U ITpo0IeMax KIOHUPOBAHHS YEIOBEKA.
O3HaKOMHUTBCS c OCHOBHBIMH JTOCTIOKEHUSIMH
COBPEMEHHOW  CeJNEeKIMH  KYJIbTYpHBIX  pacTeHHi,
JIOMAITHUX )KMUBOTHBIX M MUKPOOPTaHU3MOB

T'CHETUKEC KaxKk o

CamocrosiTenbHast
pabota oOyuaronuxcs
HaJ COOOIICHUEM

Pa3BuTHEe SBOMIOLIMOHHBIX HIEH

M3yuuth Hacienus 4yeIoBeveCcTBa Ha TPUMEPE 3HAKOMCTBA
C UCTOpUEN Pa3BUTHUS HBOJIFOLIMOHHBIX UJIEH

K. Jlunnes, XK. b. Jlamapka Y. /Ilapsuna. OneHuBaHue
poJIn  DBONIOIMOHHOTO  yYeHHS B  (HOPMHUPOBAHHH
COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUpA.
Pa3BuBaTh CIOCOOHOCTH SICHO ¥ TOYHO H3JIaraTh CBOU
MBICIIH, JIOTHY€CKA 00OCHOBEIBATh CBOKO TOUYKY 3PCHUS,
BOCIIPUHHMATh M aHAJTU3UPOBATH MHEHUS COOCCEAHUKOB,
TIpU3HAaBas MPaBo APYroro 4ejJoBeKa HA UHOE MHEHHE

DpoHTANIBHBIN 0IIPOC
CamocTosTenpHas
paboTa 00yJaronuxcs
Haj pedeparom

MukposBomtonust

O3HaKOMUTBCS ¢ KOHLIEMIMEN BUa, €€ KPUTEPUIMU,
11000p MPUMEPOB TOTO, YTO MOIYJISILNSI — CTPYKTYpHAs
€IMHMIA BU/IA ¥ SBOJIFOLIHH.

JlabopaTopHast paboTa
17-18
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O3HAKOMHUTHCS C JABMXKYIIUMUCH CUJIaMU 3BOJIIOIUA
" €€ J0Ka3aTCIIbCTBAMMU.

MakposBostonus

YcBouTs, 9TO OCHOBHBIMH HaInpaBICHUSIMA
9BOJIOLMOHHOTO TIpOTpecca SBISIOTCA OHOIOTHYECKUH
IIporpeccy OMOIOTUYECKHH perpecc.

IIuceMeHHBIH onpoc
JlabopatopHnas paboTa
19

CamocrositensHas
pabota o0yJarouuxcs
Haj pedeparom

Bo3HHKHOBEHUE KU3HHM Ha 3eMIie

AHaJ'II/ISI/IpOBaTb U OLCHUWBATH PA3JINYHBIC THUIIOTE3BI
TPOUCXOKACHUAKUZHU.

HOJ'Iy‘II/ITL MpCaACTaBJICHUSA 00 YCJIO0KHCHUN  KUBBIX
OpraHn3MoB Ha 3emie B mpouecce 3BOJIIOINHN.

Ymetb OKCIICPUMCHTAJIbHBIM nyTemM BBIABIIATH
aJIalITUBHBIC 0COOEHHOCTH OpraHmn3MoB, ux

OTHOCHUTEJIbHBIN XapakTep.

Pa6oTa ¢ TekcToMm
[pakTHyecKoe 3aHsATHE
37

CamocrosgTeabHas
paboTa oOyuaromuxcs
HaJ pedeparoM

Pa3Butne xu3Hu Ha 3emiie

CamocrosTenpHas
paboTa oOygaromuxcs
Haj pedepaTom

BoznukaoBenne un pa3BUTHC
YCJIOBCKA - AHTPOIIOTCHE3

AHanmu3upoBaTh U OLIEHUBATh Pa3IM4YHBIE THIIOTE3BI O
IIPOUCXOXKACHUU

yenoBeka. Pa3BUTHE yMEHHUS CTPOUTh JOKA3aTENbHYIO
0a3y 1O CpaBHUTENBHON XapaKTEPUCTHUKE dYeJIOBEKa U
NIPUMATOB,

JIOKa3bplBasi UX POJCTBO. BBIABIECHME 3TallOB 3BOJIIOLUU
YelI0BeKa

Pabora ¢ TekcTom
JlabopatopHas paboTa
20

CamocrosiTenpHast
paboTa oOyuaromuxcs
Haz pedeparom

DKOJIOTHUS — HAayKa O
B3aMMOOTHOUICHUAX OPraHU3MOB,
BHUJIOB M COOOIIECTB C
OKpY>Karollei cpenoi.
BroTtnyeckre B3anMOOTHOIIICHHS
OpTraHU3MOB

W3yuuts skonorudeckue GakTopbl U UX BIUSHHS Ha
OPTaHU3MBI.
O3HaKOMHUTLCSI C
BHUJI0BOM
O3HaKOMHUTHCS C MEKBHIOBBIMU B3aMMOOTHOIIIEHUSIMU

B SKOCHCTEME: KOHKYpCHIIUEH, CHUMOHO030M,
XHUITHIYECTBOM, MApa3sHTU3MOM

OKOJIOTHYCCKUMHU  CHUCTCMaMH, UX

OpOHTANIBHBIN 0IIPOC

OpraHu3Mbl U cpebl X OOUTaHHS

U3yauTs sKoorndeckre GakToOphl U UX BIHSHUS Ha
OpTaHU3MBL.
O3HAaKOMHUTBECSA €
BHIOBOM

OKOJOIrM4Y€CKUMHU  CHUCTEMAMH, HUX

OpoHTANIBHBIN 0npoC

Bbuotnueckue B3auMOOTHOILIEHUS
OpraHu3MoOB

O3HaKOMHUTHCS ¢ MEKBUAOBBIMA B3aUMOOTHOIICHUSMU
B IKOCUCTEME: KOHKYpEHITHEH, CUMOHO30M,
XUIIHUYECTBOM, TAPA3UTU3MOM.

HpaKTPI‘IeCKOG 3aHATHC

38

Opranuzanus u
(hYHKIIMOHUPOBAHUE COOOIIECTB

YMeTh OOBSACHATHIPUYMHBI YCTOWYUBOCTH M CMEHBI
9KOCHUCTEM.

YMeTb CTPOUTH SPYCHOCTH PACTHTEIBHOIO COOOIECTBA,
NHUIIEBBIE LEMH W CeTH B OHOICHO3e, a TaKXke
9KOJIOTUYECKHE TMPAMUJIBI.

3HaTh  OTIMYUTENBHBIX IMPHU3HAKOB  HCKYCCTBEHHBIX
COOOIIECTB — arpO’KOCUCTEMBI U yPOO3KOCUCTEMBIL.
OnuceIBaTh aHTPOIIOTCHHBIE U3MEHEHHS B €CTECTBEHHBIX
MIPUPOJHBIX JIaHAmAa(TaX CBOSH MECTHOCTH.

CpaBHMBaTh ONHCAHUE OJHOM U3  €CTECTBEHHBIX
MIPUPOJHBIX CHUCTEM (HampuMep, jeca) W KaKoH-HHOYIb
arpodKOCHUCTEMBI (HAPUMeEp, MIIEHUTIHOTO TOJIS).
CocCTaBIATh CXeM Iepeayy BemEeCTB U YHEPTHUHU 1O HETIsIM
MTUTaHUS B IPUPOTHON IKOCHCTEME M arpOIIeHO3e

DpOHTANIBHBIN 0IIPOC
IIpakTuueckoe 3anarue
39

CamocrosiTenpHas
paboTa oOygaromuxcs
HaJ pedepaTtom

AHTpPOIIOTEHHOE B3aUMO/JICHCTBUE
Ha 6uochepy

Osznakomuthcsi ¢ yueHmemM B. W. Bepnaxnckoro o
o6unochepekak o rIo0aIbHOM YKOCHUCTEME.

Nmets NPEACTABIICHUE O CXEME DKOCHUCTEMBI Ha IIPUMEPE
Ouocdepsl, KpyroBopore BEIIECTB U NPEBPAIICHUU
SHepruu B Ouocdepe.

YMeTh 0Ka3bIBaTh POJIb )KHUBBIX OPraHU3MOB B Onocdepe
Ha KOHKPETHBIX IpUMepax

DpoHTANIBHBIN 0IIPOC
IIpakTuueckoe 3anarue
40

CamocrosrenbHas
paboTa oOygaromuxcs
Hax pedeparom
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