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1 HACIHOPT PABOYEI1 IPOrPAMMBI YYEBHOI
T CIATIITAHBI

«buoJsorus»

1.1 O6sacTh NPpUMEHEHUS TPOTPaAMMbI
Pabouas mporpaMma y4eOHON AMCHUIUIMHEI SBISETCS YACThIO MPOrPaMMBI TOATOTOBKU
CHEMAIMCTOB cpeaHero 3seHa B cooTBeTcTBUU ¢ PI'OC mo Bcem crnenuanbHOcTIM CIIO.
18.02.12 TexHoJIOrUsl aHAIUTUYECKOTO KOHTPOJISI KAYECTBA XMMUYECKUX COCTMHEHUM

1.2 MecTto y4eOHOH IMCUMIVIMHBI B CTPYKTYpe OCHOBHOI mNpodeccuoHaIbHOIM
o0pa3oBaTe/IbHOWi mMporpaMmbl: ydeOHas Oa3oBas JAUCHMIUIMHA 0OIIE00pa3oBaTeIbHON
HOJATOTOBKHU.

1.3ean w 3agayd y4eOHOM JUCHHMIUIMHBI — TpPeOOBaHHA K pe3yabTaTam
OCBOCHHUSI Y4eOHOH THCHUIIMHBI:

B pesynbrare ocBoeHus1 yueOHON AUCHMITIIMHBI 00yYaroIuiicst 40JIZKeH YMeThb:

- OOBSCHATH POJb OMOIOTUU B OPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

- peliaTh JIeMEHTapHble OMOJOTHYECKUE 3a/1a4H;

- COCTaBJIITH 3JIEMEHTApHBIE CXEMbl CKPEIIMBAHMUSI U CXEMbl MEPEHOCA BELIECTB U
nepeaay SHEPruM B HIKOCUCTEMaX (LeNH MUTaHusA);

- ONHCHIBaTh 0COOEHHOCTH BHJIOB IO MOP(HOIOTHIECKOMY KPHTEPHIO;

- BBUIBJIATH IPUCHOCOOJIEHUSI OPraHU3MOB K cpesie OOUTAaHUs, UICTOUHUKU M HaJIU4yue
MYyTareHOB B OKpY’Karolllel cpene (KOCBEHHO), aHTPOIIOI€HHbIE W3MEHEHMsI B JKOCHUCTeMax
CBOEM MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMHUYECKHUN COCTaB TeJl )KMBOW M HEKUBOU
IPUPOABI, 3apOAbINIEN 4YeIOoBeKa W JPYI'MX JKUBOTHBIX, IPUPOAHBIE HSKOCHUCTEMBI U
arpo3KOCHUCTEMBl CBOEH MECTHOCTH; IMpPOLECChl (E€CTECTBEHHBIH M HCKYCCTBEHHBIH OTOOD,
1oJI0BOe M Oecrosioe pa3MHOKEHHE) U JeaTh BBIBOJbBI U 000OIIEHUs HA OCHOBE CPaBHEHUS U
aHaIIN3a;

- AHAIU3HMPOBATh U OLICHMBATH PA3JIMUYHBIE TMIIOTE3bl O CYLIHOCTH, MPOMCXOXKIECHUU
JKU3HH U 4YeJIOBEKa, IJI00AJbHBIE SKOJOTMYECKHE MpOoOJIeMbl W UX PELIEHMS], MOCIEICTBUS
COOCTBEHHOM JIeSITeIbHOCTH B OKpY’KaloIIel cpesie;

- HU3yyaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOTMUYECKUX MOJEIISX;

- HaxoAuTh HHGPOpPMALHI0O O OHMOJIOrMYECKMX OOBEKTaX B PA3IMUHBIX HCTOYHHUKAX
(yueOHUKAX, CIPaBOYHHUKAX, HAYYHO-TIOMYJISIPHBIX W3/aHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) 1 KPUTHUYECKH €€ OLIEHUBATD;

- HCINOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOMN NEATEIbHOCTH U
MOBCEHEBHOM KHU3HU: JJIsi COOMIOACHUS Mep MPO(MUIAKTUKYA OTPABICHUN, BUPYCHBIX U JIPYTHX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHUs, aIKOTOJIM3Ma, HAPKOMAaHUN );

- NpaBUJ OBEJECHUS B IPUPOIAHON CPELE;

- OKa3aHWs T[epBOM TMOMOIIM TMpU TPaBMAaTUYECKUX, NPOCTYIHBIX M JPYrHX
3a00JIeBaHUAX, OTPABJICHUSAX MUILEBBIMU POTYKTAMU;

- OLEHKM 3THMYECKHMX acleKTOB HEKOTOPBIX MCCIIEJIOBAHUN B 00JaCTH OMOTEXHOJIOTUU
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

B pesynbrare ocBoeHUs1 yueOHON AUCIUITIIMHBI 00yUYaIOIIUIACs J0/2KeH 3HATh:

- OCHOBHBIC TIOJIOXKEHHUS OHMOJOTUYECKHX TEOPUU M 3aKOHOMEPHOCTEH: KIICTOYHOU
TEOPHH, HBOJIOIMOHHOTO yueHus, yueHus B.M.Bepuanckoro o 6uocdepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEN U3MEHUYNBOCTH U HACJIEACTBEHHOCTH;

- crpoeHHe W (DYHKIMOHHPOBAHUE OHMOIOTHYECKUX OOBEKTOB: KIETKH, TEHOB U



XPOMOCOM, CTPYKTYPBI BUJIa U DIKOCHUCTEM;

- CYIIHOCTh OHMOJIOTHMYECKHX TPOIIECCOB: Pa3MHOXKEHUS, OILIOJOTBOPEHUS, NEHCTBUS
UCKYCCTBEHHOTO M €CTECTBEHHOTO  OTOOpa,  (QOpMHpPOBaHWUE  IPHCIIOCOOJICHHOCTH,
MIPOUCXOXKICHUE BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAICHNE SHEPTUH B KJIETKE, OPraHU3Me, B
JKOoCcHUCTEeMax u ouocdepe;

- BKJQA BBIJAIONIMXCA (B TOM YHCJIE OTEYCCTBCHHBIX) YYCHBIX B pa3BHTHE
OHMOJIOTUYECKON HAYKHU;

- OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOIIUKY.

OcBoeHue copepxkaHusl Y4eOHOU MUCIHMILTUHBI «broorus» o0ecrednBaeT JOCTHKCHHE
CTYJEHTaMH CIEAYIOLUIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

— c(hOpPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXEHHS K HMCTOPUU U JIOCTHXKEHUSIM
OTEYECTBEHHON OMOJOTrN4YECKON HayKH;

— TPEICTaBJICHUS O IEIOCTHON €CTeCTBEHHOHAYYHOU KapTHHE MUPA;

— IMOHMMaHHE B3aUMOCBS3H U B3aWMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHHS Ha
OKPYXAIOIIYI0 Cpely, SKOHOMHYECKYI0, TEXHOJIOTUYECKYIO, COLUATbHYIO U ATHUYECKYIO C(epbl
JeSITETIHHOCTH YeJIOBEKa,

— CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTeCTBEHHO-HAyYHON KapTHHE
MHpa B 00pa3oBaTenbHON U TPO(PECCHOHATILHOMN ACSITEIHHOCTH;

- BO3MOXXHOCTHM HMH(OPMALIMOHHOW Cpelpl A OoOecreueHus: MPOAYKTUBHOTO
camMo00pa3oBaHus;

— BJIaJIeHUE KYJIbTYpOU MBIIUICHUS, CIOCOOHOCTh K 0000IIEHUI0, aHATTU3Y, BOCIIPUATHIO
uHpOpPMaLKU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIN M BEIOOPY IyTEH €€ TOCTHKEHUS
B IipodeccuoHanbHoi chepe;

— C1O0CcOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH COBPEMEHHBIMU TPUHITHITAMHU
TOJIEPAaHTHOCTH, AMAJIOra U COTPYIHUYECTBA; FOTOBHOCTh K B3aMMOJAEHUCTBHIO C KOJJIETaMH,
paboTe B KOJIEKTHBE;

— TOTOBHOCTBH MCIIOJIb30BaTh OCHOBHBIE METObl 3AIIUTHI OT BO3MOXKHBIX ITOCIIEACTBUM
aBapHuii, karacTpod, CTUXUNHBIX OEJICTBUM;

— obyiagaHue HaBbIKaMM 0e30macHOil paboThl BO BpeMsl MPOEKTHO-UCCIIEI0BATENbCKON 1
HKCTIEPUMEHTATBHON eSITeIbHOCTH, TIPU HCIIOJIb30BAaHUHU JTA00PATOPHOTO 000PYTOBAHNUS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHHS B NPAKTUYECKOH
NeSITETbHOCTH ¥ TIOBCEJHEBHOM JKM3HU JUIA COOJIOACHUS Mep MPO(HIAKTHKH OTPAaBIICHHM,
BUPYCHBIX U Jpyrux 3a00JIeBaHMM, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpPEHMs, aIKOroJIM3Ma,
HAapKOMAaHMUH); TIPaBUJI TIOBEJICHUS B IPUPOJIHOM cpenie;

— TOTOBHOCTh K OKa3aHMIO NEpBOM MOMOIIM MpPHU TpaBMax, MPOCTYAHBIX M JAPYTHX
3a00JICBaHUAX, OTPABIICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeAMeTHbIX:

— OCO3HAHWE COIMAIBHON 3HAYUMOCTH CBOEU mpodeccuu/crenuaibHOCTH, 00JagaHue
MOTHUBAIMEN K OCYIIECTBIECHUIO MPO(eCCHOHANBHON eI TeNbHOCTH;

— TIOBBIICHWE HHTEIUICKTYATBHOTO YPOBHSI B TPOIECCE HW3YyUEHHS OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHUA OMOJIOTHH, BOIISIIINX B O0IIEYEIIOBEUECKYIO KYIbTYPY;

— CIIOKHBIX W TPOTHBOPEUUBBLIX IMyTEeH pPa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIOB,
UJIel, TEOpHi, KOHIICTIINA, TUTIOTE3 (O CYITHOCTH W MPOUCXOXKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI C pa3TUYHBIMU UCTOYHUKAMU HH(OPMAIIHH;

— CIIOCOOHOCTh OPTraHU30BBIBATH COTPYAHUUYECTBO €IMHOMBIIUIEHHUKOB, B TOM YHUCIE C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

— CIIOCOOHOCTH MMOHMMATh MPUHIUIBl YCTOHYUBOCTH U MPOAYKTUBHOCTH >KUBOM
OpUPOJBI, MYTH €€ M3MEHEHHUS II0J BIMSHUEM AaHTPOIOTEHHBIX (aKTOPOB, CIHOCOOHOCTH K
CUCTEMHOMY aHaJM3y [JIOOANbHBIX OSKOJOTMYECKUX MpoOJieM, BONPOCOB  COCTOSTHUS



OKPY’KaIOIIEeH cpefibl U PallMOHAIIBHOTO UCIIOIb30BAHUS IPUPOIHBIX PECYPCOB;

— yMeHue OOOCHOBBIBATH MECTO M pPOJb OWONOTHYECKUX 3HAHUKW B MPAKTUYECKON
JIEATEIBbHOCTH JIFOAEH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUK;

— ONpPEIEIATh )KUBbIE OOBEKTHI B IPHPO/IE;

— NPOBOAUTH HAOIIOACHMSI 32 DKOCHCTEMaMHU C ILEJbI0 MX OINUCAHUS U BBISIBICHUS
€CTECTBEHHBIX U AHTPOIIOIE€HHBIX U3MEHEHUI;

— HaXOJUTh U aHATU3UPOBATH NH(POPMAIUIO O KUBBIX O0BEKTAX;

— CHOCOOHOCTh TMPHMEHSATh OMOJOTMYECKHME M DKOJOTMYECKHE 3HAHUS JUIs aHalIu3a
MPUKIAIHBIX TPOOJIeM X035 CTBEHHOM 1eATeIbHOCTH;

— CIIOCOOHOCTb K CaMOCTOSITEIbHOMY MPOBEACHHUIO HCCIEIOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOI0 JKCIEPUMEHTA, HCIIOJIb30BAHUIO WH(GOPMAIMOHHBIX TEXHOJIOTMHA st
pelLIeHHs HayYHBIX U TPOQEeCCHOHANTBHBIX 3a/ay;

— crmocOoOHOCTh K OLIEHKE 3THYECKHUX ACHEKTOB HEKOTOPBIX HCCIENOBAaHUN B o0nacTu
OMOTEXHOJIOTHH (KJIOHMPOBAaHKE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);

NpeJIMeTHbIX:

— c(hOpPMHPOBAHHOCTh TPEACTABICHUH O POJIM M MECTe OHOJIOTMHM B COBPEMEHHOMN
Hay4YHOU KapTUHE MUPA;

— TIOHMMaHuEe poyiu Ouojorud B (QOpMUpPOBAHUU Kpyro3opa H (YHKIIMOHAIBHOMN
TPAaMOTHOCTH JUIsl pELICHUs TPAKTUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOUIMMH MOHIATUAMU U MPEACTABICHUSIMU O XUBOW MPUPOJE,
€€ YPOBHEBOW OpraHu3aluu 1 3BOJIIOLUY;

— YBEpPEHHOE MOJIb30BaHUE OMOJIOTUUECKON TEPMUHOJIOTUEH U CUMBOJIUKOM;

— BJIAJICHHE OCHOBHBIMM METOJAMHM HAyYHOTO IIO3HAHMS, HCIOJIb3YEMBIMU IPHU
OMOJOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM: ONHMCAHMEM, H3MEPEHUEM,
poBeIeHUEeM HaO0ACHUH;

— BBISIBJICHHE U OLICHKA aHTPOIIOI'€HHBIX N3MEHEHUI B IPUPOJIE;

— c(OPMHPOBAHHOCTh YMEHHUI OOBSACHATH Pe3yIbTaThl OMOIOTHYECKUX SKCIEPUMEHTOB,
pelaTh AIeMeHTapHble OMOIOrHYECKHE 3a1auH;

— c(pOpPMHPOBAHHOCTh COOCTBEHHOW TO3ULMU 10 OTHOIIEHUIO K OHOJOrMYECcKOH
uH(pOpMalnH, TOJy4aeMO U3 pa3HbIX HCTOYHUKOB, TJ100aTbHBIM SKOJIOTMUECKUM MpolIemMaM U
IyTSM UX PELICHMUS.

TexHuk m0KEH 007amaTh OOIMMMHM KOMIIETEHIIMSIMHM, BKJIIOYAIOIMMMH B  ce0s
CHOCOOHOCTB:!

OK 1 Beibupate cnocoObl pemieHUs 3agad  Npo(eccHOHANbHON AESITeIbHOCTH,
IIPUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 2 Hcrnonb30BaTh COBPEMEHHBIE CpEACTBA ITOMCKA, AHAJIM3a W HWHTEPIPETALHU
uHpOpMallMd U UHPOPMALMOHHBIE TEXHOJOTMM JJs BBIIOJIHEHHUS 3a/1a4 NpodecCHOHATHLHON
JESITEIbHOCTH.

OK 4 D¢ dexTrnBHO B3aMOIEHCTBOBATH U pabOTaTh B KOMaH IE.

OK 5 OcymecTBisTh YCTHYIO M NHCBbMEHHYK) KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEH COIHMANBHOTO W KYJIBTYPHOTO
KOHTEKCTa.

OK 6 [IlposaBiaThe TIpaKIaHCKO-NATPUOTUYECKYIO TO3MIHIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TOBEJIEHUE HA OCHOBE TPAIUIIMOHHBIX 00IIEYeIOBEYECKUX 1IEHHOCTEH, B TOM YHCIIe
C Y4€TOM TapMOHHU3ALIMM MEKHALMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOIIEHUH, NPUMEHATH
CTaH/IapThl aHTUKOPPYILIMOHHOTO TIOBE/ICHUS.

OK 7 CopneiicTBOBaTh COXpPAHEHHUIO OKpY’KaloOIIeH Cpenbl, pPecypcocOepexeHuto,
NPUMEHSTh 3HaHHS 00 W3MEHEHUU KIuMaTa, MPUHIMIBI OepexIIMBOro MPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALUSX.

OK 9 Tloms3zoBarbcsi mpodeccCHOHATBLHON JOKYMEHTAIMEH Ha TOCYJAapCTBEHHOM H
MHOCTPaHHOM $I3bIKaX.



2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIUAILIMHBI

Buj yueOHoit padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 39
Oo6s13aTesibHAs ayAUTOPHAs yueOHAasi HATpy3Ka (Bcero) 39
B TOM YHCIIE:
TEOPETUUECKHUE 3aHATUS 29
MPAKTUYECKHUE 3aHITUS 6
JlaGopaTopHbIe 3aHATHS 4
CamocrosiTesibHasi padoTa o0yuarouierocs (Bcero) -
[TpomexyTouHas arrectanusi: B popme audpepeHIpoBaHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTH4ecKuil NJIaH U cofep:kaHue y4eOHON qucHUIIUHBI « Brosiorus»

KosanuecrBo OcBau
Ne qacoB BacMbl
) . 2w - e Ypose
3a HaumeHoBaHue 3aHATHI, JIJA0OPATOPHBIE U =t E b TpeGoBanue K pe3yJbTaTaM OCBOCHHUS SaeMeH HE
HA NPaKTUYEeCKHE 3AaHATUS, CAMOCTOATEIbHASA o g ’E = § | AUCHMILINHBI TBI 0CBOEH
™ padoTa 00y4arommxcs S |S55E5
@ |5 F &k KoMIIe Hs*
b | = o \S §
@ s 8 TeHIH
EE i
1kypc lcemecTp
Paznen 1. Kuerka — cTpykTrypHO-pyHKUHHOHAJAbHasi | 10
¢AMHUIA )KUBOT'O
Tema 1.1. Buonorms kak  Hayka. OO6mas | 2
XAPAKTEPUCTUKA KU3HU
1 BI/IOHOFI/IH KakK HaYKa_ O6maﬂ XapaKTepI/ICTI/IKa 2 2T I[OCTI/I)KGHI/IG PE3YIIbLTATOB: Cq)OpMI/IpOBaHHOCTL Hpe}lCTaBJ’IeHI/Iﬁ [} 0K 02 1
POJM U MecTe OUOJIOTMU B COBPEMEHHOH Hay4HOIl KapTHHE MHpa; OK 07
KHA3HH. MOHMMaHUE PO OUOJIOTHH B (POPMHUPOBAHUH Kpyrozopa 1
Pa3H006pa3He OMocucTeM. O6u1a51 XapaKTCPUCTHUKA (YHKIMOHAILHOW IPaMOTHOCTH JUISl PELICHHs IPAKTHYECKHUX 3a/1a4;
)I(I/IgHI/I, CBOI\/JICTBa JKUBBIX CUCTEM. IIOHMMAHHUEC B3aMMOCBA3H U B3aUMO3aBUCHMOCTH €CTCCTBECHHBIX

HayK, UX BIHMSHHS HA OKPYXKAIOIIYIO CPEdy, SKOHOMUUIECKYTO,
TEXHOJIOTHIECKYIO, COIHANBHYIO M STHUECKYIO Chephl AeSTENFHOCTH
4eII0BEKa,;

MPE/ICTAaBICHHUS O L[EJIOCTHOI eCTECTBEHHOHAYYHOW KapTHHE MUpa.
3HaTh: cTpOeHHE U (yHKIHOHNPOBAHNE OMOJIOTUUECKUX 0OBEKTOB:
KJIETKH, T€HOB ¥ XPOMOCOM, CTPYKTYPBI BHJa ¥ IKOCHCTEM.

YMeTb: OOBSICHATD POJIb OUOIOTHH B (POPMHPOBAHUH HAYIHOTO
MHPOBO33PEHUS.

3HaTh: 0 pa3HooOpasun 6rnocrucreM. OpraHu3aIuio OHOTOTHYECKIX
cHCcTeM. YPOBHH OpraHH3aIMK OHOCHCTEM: MOJICKYJISIPHO-
TeHETUYECKNUii, OpraHOUTHO-KJIETOYHBIH, OpraHM3MEHHBIH,
HOMYJISILIMOHHO-BUIOBOH, SKOCHCTEMHBI (OMOTe0LeHOTUYECKUH),
6uochepusiii. Hayku, n3yyarorine 6noiornueckue 0ObeKThl Ha
Pa3HBIX YPOBHSX OpPraHU3aLlUK JKH3HU. bruonorunyeckyio
TEPMHUHOJIOTHIO 1 CHMBOJIUKY

YMeTh: maBaTh OOIIyI0 XapaKTePUCTHUKY JKH3HHU, OIHCHIBATH
CBOICTBA )KMBBIX CHCTEM; IPOIECCHI, IIPOMCXOJLIINIHE B OHOCHCTEMAax




Tema 1.2. CTpyKTypHO-pYHKIMOHAIBbHAS OPTraHU3ALUSs

KJIETOK
2 CTpOCHI/Ie " (1)YHKI.II/II/I KJIETKU 2T 3HaTh: XUMHYECKUH cocTaB KIIeTKH. Heopranuueckue BemecTsa OK 01
KJIETKH, UX OMOJIOTUUECKYIO POIIb. 0K 02
Knetounas TCOpHL. OcHoBHbie TIOMOKEHUS OpraHuydeckye BelllecTBa KIeTKU. buonorundyeckue noauMepsl. OK 04

COBPEMEHHOM KJIETOYHON TEOPUHU.

Huromnazma. Iluto3oms. L{lutockenet. CtpoeHue u
(GYHKIUMN OJHOMEMOPAHHBIX OPraHOUJOB KJIETKH.
Crpoenue u GyHKIUU HEMEMOPaHHbBIX OPraHOU OB
KJIETKU

Bupycsl. bakrepun. O0miast xapakTepucTHKa.
[Tonsitue mramm. Bupycsl 1 0akTepun: cxo/cTBa u
paznuuus

Bbemxu. Ctpykrypa 1 GyHKINH GemKoBoit MoJeKybl. DepMeHTEl,
NPUHIMI UX AeHCTBHA. YTieBoabl. bruonornueckne ¢pyHKImu
YTJIEBOMOB.

Jlummuper. O6muit mian crpoenust. ['uapodunpHO-rHAPOPOOHEIE
cBoiicTBa. Kiaccugukanus nmununo. buonorndeckue GyHKIUH
munuaoB. ATO.

Crpoenne monekyisl AT®. buonornueckue pynkunn ATDP3HaTh:
OCHOBHBIE TTOJIOKEHHSI OMOJIOTHIECKUX TEOPHI B 3aKOHOMEPHOCTEA.
Krerounyto teopuro (T. LlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE II0JI0’KEHHSI COBPEMEHHOI! KlleTouHOi Teopuu. Tumbl
KJIETOK: dyKapHOTHYecKas ¥ npokapuotndeckas. CpaBHUTEIBHYIO
XapaKTePUCTHKY KIETOK 9YKapHOT (PacTHTENbHON, )KUBOTHOM,
rpubHOiT). CTpoeHre MPOKapUOTHIECKOH KieTkn. OcoOOCHHOCTH
CTPOEHUS TeTepOTPOGHOI U aBTOTPOGHOMH MPOKAPUOTHIECKIX
ki1eToK. CTpoeHne mia3mMaTndeckoi MeMOpaHbl. TpaHCTIOPT BEIIECTB
4gepes MIa3sMaTHIeCKylo MeMOpaHy: TTACCUBHBIN M aKTUBHBII.
DHIOUNUTO3: MUHOIUTO3, (haronuros. Dx3o01uTo3. O60I0YKa HIH
KJIeTouHas creHka. CTpYKTYpy U QyHKIMH KJIETOYHOH CTCHKU
pacTeHuii, rpuooB

3uath: [{utonnasma. Iluroszons. [{utockener. OqHOMeMOpaHHbIC
OpraHOWAbI KIEeTKU: dHAoIasMarnaeckas cetb (II1C), ammapar
I'onbpKH, TH30COMBIL, TIEPOKCHCOMBI, BAaKyOIIH PACTUTEIBHBIX
kieTok. CTpoeHne U QYHKIMHA OJHOMEMOPAHHBIX OPTaHOUIOB
knetku. Knertounstit cok. Typrop.

ITomyaBTOHOMHBIE OPTaHOWABI KIIETKHA: MUTOXOH/IPUH, TIIACTHABL:
XJIOPOTLIACTHI, XPOMOILIACTHI, JISHKOIIIACTHI, UX CTPOCHHE H
¢dyHKIMU. SAepHbIi annapat KIeTKH, CTPOSHHE U (hYHKIIUH.
HemeMOpaHHbIe OpraHOUIBI KJIETKH: PUOOCOMBI, MUKPOTPYOOUKH,
KJIeTOUHBIH 1eHTp. OpraHOHUIbI ABMKEHUS: PECHUYKHU M JKI'y TUKH.
CrpoeHre 1 QpyHKIH HEMEMOPaHHBIX OPTaHONUIOB KIIETKH

3HaTh: 3aKOHOMEPHOCTEH M3MEHYMBOCTH M HACIIEICTBEHHOCTH;
CTpoeHne U (HyHKIIMOHUPOBAHUE OMOIOTHUYECKUX 00BEKTOB: KIETKH,
I'€HOB U XPOMOCOM.

Bupychl — HekieToYHbIe (YOPMBI )KHU3HU M 0OJIMTaTHBIE TApa3HTHI.
CTpoeHue NPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB,
6akrepuodaros. XKusnennsiii nuxn JJHK-conepkanux Bupycos,
PHK-cozepxanmx BupycoB, bakrepuodaros. BUY, renatut




YeJIOBEKa.
Bakrepun. O0myro xapakrepuctuky. [lonsatue mramm. CXxoacTa u
pa3nuums BUPYCOB U OaKTEpHid:

Tema 1.3. CTpyKTYPHO-(PYHKIMOHAJIbHbIE (PAKTOPBI

HaCJICACTBCHHOCTH
3 CTpOCHI/Ie XpOMOCOM. XpOMOCOMHLIf/i Ha6op KIIETOK, 21 3nath: CTpoeHHE XPOMOCOM. XpPOMOCOMHBEIH Ha0bOp KIETOK, OK 01 1
TOMOJIOTMYHBIE UM HErOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOUAHBIA U OK 02
I‘OMOJIOI‘PI‘-I%BIG 1 HGI‘OMOJIO}:H‘IHBIG XPOMOCOMEI, mumronansii Habop. Hyxmemnosere kumcnmotel. JJHK u  PHK.
TarIONAHBIN U AUIITIONIHBIN H3.60p. HYKJ'IGI/IHOBHG CtpoeHne HyKJIeHHOBHIX KucioT. Hykneotunsl. KommuiemenTapHbie
KHCJIOTBL. I[HK u PHK. azotucTelie ocHoBaHuA. IlpaBmno Yaprapda. Crpykxrypy AHK —
P 1T JBOIHas cnmpanb. MecToOHaxokAeHne W Omonormdeckue (yHKIUU
CakIny MaTpUHHOTO CHHTE3A. 1 IPUHIUIT JHK. THK-skcneptuzy. Bunst PHK. ®ynkunu PHK B knerke
KOMINUIEMCHTAPHOCTHU B PCAKIUAX MATPUIHOTO 3Hath: Marpuunelii cunres JHK — permukanus. IlpuHnuns
cuHTe3a. YCI0OBUS OMOCHHTE3a OeIKa. permukanun JJHK. Mexanusm permkanuu JJHK. Penapamusa JTHK
(moperuiekaThBHAsI, IOCTpEIUICKAaTHBHAst). Peakuuym MaTpHYHOTO
cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B peaKUUAX MaTPHYHOTO
cunre3a. JIHK wu rensl. ['eHeTmdyeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuunsiii cunte3 PHK. Tpancnsauus u e€ srans.
VYcmoBuss OuocmaTe3a Oenkxa. Ctpoenme 1-PHK u kommpoBanue
aMHHOKHCIOT. Pons prbocoM B GrocuHTE3e Oemka
Tema 1.4.00MeH BemiecTB M IpeBpalieHue JHEPrUH B
KJIETKeE
4 ACCI/IMI/IJ'DII_II/I}I U TIUCCUMMUJISIIIAS — JTBE CTOPOHBI 2T 3uath: TUIBI 00MEHA BENIECTB: aBTOTPOGHBII U reTepoTPOdHBIH, OK 02 1
6 T 6 a’poOHBII ¥ aHadPOOHBII. DHepreTHyecKoe obecreyeHne KISTKHU:
METabOIM3Ma. [ UITbI OOMEHA BCIICCTB npespatienue AT® B 0OMeHHBIX Iporieccax. PepMeHTaTUBHbIH
HepBHqHLIﬁ CHHTE3 OPraHN4YCCKUX BCIICCTB B XapakTep peakiyii KJIeTOYHOro MeTaboan3mMa
kietke. [Imactuueckuit oomed. @oTocuuTeE3. 3HaTh: O IEPBUYHOM CHHTE3€ OPraHHYECKHUX BEIIECTB B KIIETKE.
X A 6 HEI it 06 [Mnactuueckuit oomen. @otocuHTe3. XeMocuHTe3. AHa3POOHBIN
CMOCHHTE3. AHA5POOHBIM SHCPTCTUICCKUI OOMCH. sHepreTHyeckuii 0OMeH. AHa’poOHBIe OpraHm3MEl. bpokeHue,
AH33p06HI>Ie OpPraHu3MBEl. aBTOTPOQHBII U reTepoTpodHBIH THII TUTaHU. AHAIPOOHbIE
MHKPOOPTaHM3MBbI KaK 00BEKThI OMOTEXHOJIOTHH. DTaIlbl
3HepreTHyeckoro oomMena. I'nmukonus. buonornyeckoe okucieHue,
HJIN KJICTOYHOC JbIXaHUC
Tema 1.5. ’KusHeHHbI HUKJ KiIeTkH. MuTo3. Meiio3
5 KJ'ICTO‘-IHBII71 HHKH, ero HepI/IOHBI u peryHHuHH_ ZT 3HaTb: KJ'[GTO'{H])IFI UKJI, €r0 NE€PUOAbl U perJ’lﬂL{l/Iﬂ. l‘[epnom.l OK 02 1
uHTep (a3l uX ocobeHHOCTH. JuddepeHInaus KISTKA U apecT OK 04

Muto3s. Meiio3

KJIETOYHOTO 1IMKIa. Jlenenue kiaeTku — Muto3. CTaauu MUTO3a U
POUCXOAsLIME Mporecchl. KapuokuHe3 U IIUTOKHUHES.
Bronormyeckoe 3HaueHNe MUTO3a. Mei03 — peIyKIIMOHHOE JICIICHHE
kietkn. Craguu melio3a. Meiio3 — 0CHOBa TIOJIOBOTO Pa3MHOKEHHS.
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[ToBenenue xpomocom B Mero3ze. Kpoccunrosep. buonornueckuit
cMbIc Meio3a. Db dekTsl Meito3a. Meiio3 B )KH3HEHHOM LUKIIE
OpraHU3MOB

Paznen 2. Ctpoenne 1 GyHKIHH OPraHu3Ma 11
Tema 2.1. CTpoenune opranuzma 2
6 OnHOKIIETOYHBIE OpraHu3Mbl. MHOTOKJICTOYHBIC 2 2T 3HaTh OCHOBHbIEC NOHATHSA: OTHOKICTOYHbIE OPTaHU3MBI. OK 02 1
OpTaHU3MbL. KononuansHsie OPTaHU3MBI. MHOTOKJIETOYHbIE OPTaHH3MBI. OK 04
B3anmMocBs13b yacTelt MHOTOKIETOYHOTO oprannima. OyHknus.
DOyHKIUS. o
pTaHbl ¥ CHCTEMBI OpraHoB. ArmapaTsl opraHos. 'omeocras
OpraHbl 1 CHCTEMBI OPraHOB. ATIIIAPATLI OPraHOB. OpraHu3Ma ¥ ero HOJIEpXKaHUe B IPOIECCE KUIHEAEATETLHOCTH.
I'omeocTas Oopranuvsma 1 €ro nogacp:KaHuc B IIponecce 3Harh: OYHKIMOHAIBHYIO CUCTEMY OpPraHoB. TKaHU pacTeHUH.
JKU3HEACSITEIbHOCTH. TkaHU )KUBOTHBIX U yenoBeka. Opransl pacheHI/H‘/'I. Oprassl 1
DyHKIMOHATbHAS CHCTEMA OpraHoB. TKaHH PacTeHHil. CHCTEMBI OPTaHOB XMBOTHBIX M YeJIOBEKA. 3HAUCHUE OTIOPEI,
T o . JBIDKCHHUS, TUTAHKS, IBIXaHUs, TPAHCIIOPTA BEIECTB, BHIACICHNS,
KaHH )KUBOTHBIX U 4CJIOBCKA. UpraHbl paCTCHUH. 3aIUTEL 3HAYEHHE IPOSBICHHS Pa3APAKUMOCTH U PETYIAIHHI
Oprasbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX U YEJIOBEKA. 3natb: PopMbI pa3sMHOKEHHs OpraHu3MoB. becronoe 1 noaoBoe
3Hauenue OHOpBI, JBUKEHUS, IUTAHUSA, IbIXaHU, PasMHOXCHUE. Bunsr 6ecrionoro Pa3sMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BELIECTB, BHIICICHNUS, 3allAThl. SHAYCHHE HaJBOE, IIOYKOBAHUE, PA3MHOXKEHHE CIIOPaMH, BEr€TaTHBHOE
MPOSBICHHS PA3PKAMOCTH H PEry ST pa3sMHOXXeHHe, pparMeHTanus, koHuposanue. [lonosoe
pa3sMHOXKEHHE.
DopMBI pa3MHOXKEHUS OpraHu3MoB. becrnonoe u
I10JIOBOC PAa3SMHOXKCHHC.
Tema 2.3.0HTOreHe3 pacTeHni, ’)KNBOTHBIX U YeJI0BEKA 2
7 OuTOreHes paCTeHHﬁ. 2 21 3nath: ['ameTodur u cnopodpur. PasmMHOKeHNE U pa3BUTHE OK 02 1
o BozOpociel. PasMHOXKeHHE U pa3sBUTUE CIIOPOBBIX PACTEHUI. OK 04
HepHO'HH OHTOTCHE3a paCTCHIH Pa3MHOXeHUE U pa3BUTHE CeMEHHBIX pacTeHuil. Poct. Ilepuoast
I"'amerorenes Y )KMBOTHBIX. CnepMaToreHe3 15§ OHTOT€HEe3a PaCTeHHI
OOr'eHes. CTpoeHHe IIOJIOBBIX KJIETOK. 3Hath: 'ameTorenes Y )KUBOTHBIX. Cl'lepMaTOFeHe?: " OOr'cHE3.
OMI0IO0TBODEHHE 1 SMOPHOHATLHOE DAZBUTHE CrpoeHue MoJIoBbIX KieToK. OMIoI0TBOPEHUE ¥ IMOPHOHAIBHOE
J0A p p I p pa3BuTHe XUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha mpuMepe
XKHUBOTHBIX. HapTeHor CHE3. 3M6pI/IOl"CHC3 naHnetHuka). Craann sMOproreHe3a
PocTt u pa3BUTHE KHBOTHBIX. HOCT9M6pI/IOHaJ'IBHBII\/II Poct u pazurue xuBOTHBIX. [locTaMOpHOHaNBHEIN TIepuo. [Ipsamoe
I u HemipsiMoe pa3BuTHe. Pa3BurHe ¢ MeTamopdo3oM y
HICPHOA. 1IpAMOE 1 HCTIPAMOC Pa3BUTHE. 0ECr03BOHOYHEIX M ITO3BOHOYHBIX XKMBOTHEIX. CTagun
HOCTSMGpI/IOHaHbHOFO Pa3sBUTHA Y )KUBOTHBIX U Y€JIOBEKA. l‘[epnom;l
OHTOTeHEe3a YesloBeKa. brosoruueckoe crapeHne u cCMepTh.
["'epoHTOJIOTHSA
Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUS 2
8 FCHCTI/IKE[ KakK Hay'Ka 0 HaCJ'ICI[CTBCHHOCTI/I u 2 ZT 3HaTh: OCHOBHbBIE TEHETHYECKHE TTOHSITHS Y CUMBOJIBL. [ €H. OK 02 1
['enotun. denorturn. AuienbHbIe reHbl. AJTbTepHATHUBHBIE PU3HAKH. OK 04

HN3MCHYMBOCTHU OPraHM3MOB.
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3aKOHOMEPHOCTH 00pa30BaHuUs raMeT. 3aKOHHI [
Meunnens

JloOMMHaHTHBIN U peLleCCUBHBIN IPpU3HAKK. ['oMO3UroTa u
rerepo3urora. Yucras nuaus. [ ubpuasl. OCHOBHBIE METOIBI
TCHETHKU: THOPUIOTIOTHYECKUH, ITUTOIOTHYECKHE, MOJIEKYIISIPHO-
TEHETUYECKUE

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus raMmeT. 3akoHsl [. Mennens:
MoHnorubpumHoe ckpermuBanue. [IpaBuito TOMHHAPOBaHUS. 3aKOH
eMHO00PAa3Hs TIEPBOTO MOKOJICHUS. 3aKOH PACIICIUICHUS
mpu3HaKoB. LluTonmorunyeckue OCHOBBI MOHOTHOPHIHOTO
CKpelMBaHus. | HoTe3a YucTOTh raMeT. AHAIH3HpYIoLIee
ckpemmBanue. JurubpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOTO
HacJeI0BaHUs MPU3HAKOB. [lomuruOpuaHoe HacIeI0BaHUE U €T0
3aKOHOMEPHOCTH

Tema 2.5. CuenJieHHOe HacJIe10BaHUe MPU3HAKOB

COCTAaBJICHHUC I'CHOTUITMYCCKUX CXCM CKPCIHIMBAHUA

Ymertsb: peuIaTh 3JIEMEHTApPHBIC OHOJIOrMYECKHE 3aJa4m — HeO6X0ﬂI/IM
HOI[60p TCHETUYCCKHUX 3a1a4q Ha OIPEACICHNUE BEPOATHOCTHU
BO3HUKHOBCHHWA HACJICACTBCHHLIX ITPU3HAKOB IPHU CHECIJIICHHOM

9 FGHOTI/IH KakK I_[eJ'IOCTHa}I cucrema. MHO)KGCTBGHHOG lT 3HaTh HOHATHUA: | eHOTHIT KaK CJIOCTHAA CUCTEMA. MHokeCTBEHHOE OK 01 1
o neiictBue reHos. IIneiorponust. MHOXKECTBECHHBIN ajLIeNIU3M. OK 02
ACHCTBUC TCHOB. BsaumopeiictBue ayuienbHbIX reHoB. KotoMrHUpOBaHUeE.
3akonsl T. Moprana. BzaumozelicTBue HeallleabHbIX FeHoB. KoMIIeMenTapHOCTb.
IeneTnka mmoja Omnwucras. [Tomumepus
X o 3nath: 3akoHbl T. Moprana. CrierieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHBIM MEXaHU3M ONPCACICHAA TOJIA. HapylIeHUe CLEIUIEHUs. XpPOMOCOMHasl TEOPHs HACJIEACTBEHHOCTH.
Hacnenosanmne IMPU3HAKOB, CICIIJICHHBIX C ITOJIOM I'eneTnueckoe kaptTupoBaHue xpomocoMm. Vicnonbp3zoBanue
FeHeTI/IKa yeJI0BeKa. KapI/IOTI/Il'I yeJ0BeKa. MeTOHLI KPOCCHUHI'OBEPA 11 COCTABJICHUA M'CHETUYCCKUX KapT XpOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHU3M OMpEIeNICHHs 1Moya. AYTOCOMBI U
U3y9CHUSA TCHETHKH 9EI0BCKA. TIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U reTeporaMeTHbIH MO,
HaCJ'IeI[CTBeHHLIe 3a00JIeBaHUS YeJIOBEKa. I'eneTnueckas cTpyKTypa HOJNOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIETJICHHBIX C TOJIOM
3nath: KaproTun uenoeka. MeToabl N3ydeHHs TEHETUKH YeJIOBEKA!
reHeaJOrun4eCKuii, OJIM3HEOBEI, IIUTOTEHETHYECKHUI,
OMOXUMHYECKHH, Oy ISIIHOHHO-CTaTUCTHIECKIA. HacencTBeHHEIE
3a00JIeBaHMs YeIOBeKa. [ eHHbIC U XPOMOCOMHBIE OOJIC3HH YETIOBEKA.
Bonesnu ¢ HacnencTBEHHON MPepacooKEHHOCThIO. 3HAUeHHE
Me}lHuHHCKOﬁ IF€HETUKU B NIPEAOTBPALLICHUUN U JICHCHUU
T'CHETHYECKUX 3200JIeBaHUI YellOBeKa
1kypc 2cemectp
1 HpaKTI/ILIeCKOC 3ausatue No 1 2 p YMeTh: peniarts dNeMeHTapHble Onosiornueckre 3aaauu. Pemenue OK 02 1,2
P 3a/1a4 Ha OIpeJIeIEHUe BEPOSITHOCTH BOZHUKHOBEHHUS OK 04
CHICHUC SaJIaLI Ha OnpeHeHeHHe BePOﬂTHOCTH HaCJICACTBCHHBIX ITPU3HAKOB IIPHU MOHO-, 1HU-, HOJTI/IFI/IG]C)I/IJIHOM n OK 05
BO3HHUKHOBCHU HACJICACTBCHHBIX MTPHU3HAKOB IIPU AHAJIM3HUPYIOLIEM CKPELIMBAHNH, COCTABIEHHE FEHOTUIIMYECKUX OK 07
CICIUICHHOM HACJI€OOBAHMWH, CIECIUICHHBIX C ITOJIOM, CXCM CKpCILMBaHIT OK 09
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HaCJIEJJOBAHUH Y PACTEHUN

Tema 2.6. 3aKOHOMEPHOCTH U3MEHYNBOCTH

1 Bzaumo JIeICTBUE TEHOTHUIIA U Cpebl Ipu 2T 3HaTh: B3auMoneiicTBIE TEeHOTHIIA B CPEAbI TP GOPMUPOBAHUU OK 01 1
(bOpMI/IpOBaHI/II/I (1)eHOTI/I1'Ia N3MEHYHBOCTD ¢enorumna. M3smeHunBOCTS pu3HakoB. KauecTBeHHBIE OK 02
: KOJINYECTBEHHBIC [TPU3HAKU. BUbI H3MEHUNBOCTH: HACIEACTBECHHAS OK 04
IMPU3HAKOB. M HEHACJICACTBEHHAS.
3akou H.M. Basujosa. 3aKOH rOMOJIOTMYECKUX PAJOB B HACIEICTBEHHON U3MEHUYUBOCTH
o (H.W. BaBuios).
Bunpt MyTalnm. MoandukannoHHas, Wik GEeHOTUITHYECKAst U3MEHYHUBOCTh. Poib
CeJ'IeKLII/ISI OpraHU3MOB. cpeapl B MOOU(PHUKAIIMOHHON N3MEHYNBOCTH. HopMma peakiim
Cenexuus Kak HayKa. FGTGPOSI/IC U €T0 IPUYNHEI. Npu3HaKa. BapualMoOHHBIH Psi/| U BApHALMOHHAS KPUBASL.
MCKVCCTBEHHbIH 0T60 XapakTepucTHKa MOIU(PHUKAINOHHOH N3MEHYHBOCTH
y p- HacnencreeHHas, Wi FeHOTUIIMYECKAs U3MEHUYUBOCTb.
KomOnHaTHBHAs: N3MEHYHBOCTb.
MyTanuoHHass ~ M3MEHYMBOCTb.  Bujael  MyTanuii:  IcHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. [ [pHYINHBI BOSHUKHOBEHHS MyTaIHit
3nath: Cenekuus Kak Hayka. MeTObI CENEKIIMOHHON PadOTHI.
I'ereposuc u ero npuynHeL. McKyccTBEeHHBIH OTOOP: MAaCCOBBIN H
WHIUBUyadbHBINA. DTanbl KOMOWHAINOHHOHN cenekuun. Copr,
OpoJa, ITaMM
ANTOpUTMBI  pellleHHe 3afad Ha OIpeAeieHHE BO3MOXKHOTO
BO3HMKHOBEHUSI  HACJEJICTBEHHBIX IPU3HAKOB IO  CEJEKIHH,
COCTaBJICHUE TeHOTUIINUECKUX CXEM CKpEIlUBaHUs
Paznen 3. Teopus 3BoJIIOLMH
Tema 3.1. HcTopus 3BOJTIOMOHHOTO YYCHHUS. 1
Muxkpo3BoJionus
1 HepBLIC JBOJIIOIIMOHHBIE KOHIIEIILIMH. Pomn 2T 3Harb: [lepBble 5BoMOLIMOHHBIE KOHLIENTIMH. [ pagyanucTuueckas OK 02 1
sBononionHas koHuenus JK.b. Jlamapka. JIBrxkyiye cuist OK 04

HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUYU HAYUHOU
KapTUHBI MUPA

MUuKpO3BOITIOLUSA ¥ MAKPOIBOJIFOLMS KaK Tkl
HBOJIFOLIMOHHOTO mpouecca. [Tomymsanus kak
3JIEMEHTapHas €MHUIA 3BOJIIOIUH.

JBmxymiue cuibl ((hakTOphl) 3BOIOIHH.
MyTannoHHbIN Hpoliecc 1 KOMOMHATHBHAS
U3MEHYMBOCTb. Murpanus. M3omsauus nomyJsisnmi:
reorpaguueckas (IpoCTpaHCTBEHHAs),

sBosronnu. Kpearmonmsm u tparcdopmusM. CrucremaTnka K.
Jlunnes n e€ 3HaueHNe U1 HOPMUPOBAHNS UACH IBOJIOIUH
INpennochIKy BOSHIKHOBEHHUS JapBUHI3MA. JBOJIOMS BUJIOB B
npupoze. boprba 3a cymectBoBanne. EcTecTBeHHBII 0TOOD.
JluBepreHuus Npu3HakoB U BU00Opa3oBaHue. OCHOBHbBIE
NIOJIOXKEHUSI CHHTeTHYeckor Teopuu dBosronuu (CTI). Ponb
IBOJIIOLMOHHON TeopuH B GOPMUPOBAHUU HAYYHOI KapTHHBI MHpa
3HaTh: MUKpPO3BOJIOIMS X MAaKPOIBOJIIOIHS KaK 3TaIlbl
9BOJIIOLIMOHHOTO Tpolecca. I'eHeTndeckue 0CHOBBI HBOTIOLUH.
MyTarmu 1 KOMOMHAIINY KaK JIEMEHTAPHBIH BOJIFOIMOHHBII
Marepual. [lomyamus kak seMeHTapHast eMHHIA YBOJIIOINH.
JBmxynme cuitbl ((akTopsl) 3BoIOnNH. MyTaIOHHBIH porecc u
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Ounonorudeckas (penpoayKTUBHAS).

EcTecTBenHsbIit 0TOOp — HampaBstomui GakTop
sBOJIOIMH. bopr0a 3a cyliecTBOBaHNUE KaK
MEXaHU3M JIEHCTBUSI €CTECTBEHHOI'0 0TOOPA B
nomyssiuusax. Bua u ero kpurepuu (IprU3HAKM).
BunooOpa3oBanue kak pe3yibTaT MUKPOIBOJIOLMH

KOMOMHATHUBHAS HM3MEHYUBOCTh. Murparus. M30msmus momy isuii:
reorpaduueckas (IPOCTPAHCTBEHHAs), OHOJIOTHYECKasT
(penponyKTUBHASA).

EcrectBenHbIi 0TOOp — Hanpasistronuii hakrop 3Boonun. boprba
3a CyIIECTBOBaHUE KaK MEXaHU3M JCHCTBHS €CTECTBEHHOTO 0TOOpa B
nonyisiusx. Bug u ero kxputepnu (npu3Haku). BunoobpasoBanue
KaK pe3yJIbTaT MUKPOIBOIIOLUU

VMeTh: OIMCHIBATh OCOOCHHOCTH BHIOB MO MOP(HOJIIOrHYECKOMY
KPUTEPHUIO

Tema 3.3. MakposBoionusi. Bo3HukHoBeHHE 1
pa3BUTHE )KM3HH Ha 3emJie

1 MaKpOBBOJIIOIII/Iﬂ. q)OpMBI Y OCHOBHBIC HAIPABJICHUS 2T 3HaTh: MaKpoaBoznouym. DopMbl U OCHOBHBIE HAIIPaBJIEHUS OK 02
Makpossosroriu (A.H. CeseprioB). Ilytu goctuxenus OK 04
MakpO3BOJIOTIHA (A'H' CeBepI_IOB). HyTH GroJIornUecKoro mporpecca: apoMopdo3s, uaroaganTamys, oomas
JOCTHIXCHHUA OMOJIOrHYECKOrO nmporpecca: nereHepanusi. MeToipl U3y4eHUsI MaKpO3BOJIIOLUH. 3aKOH
apOMOp(bOS, I/II[I/IoaHaHTaHHH, 06maﬂ HeFeHepaHHH- 3apobIIIEBOI0 CXOACTBA (3aKOH K. Bapa), Bbuorenernyeckuii 3aK0H
MeTos! 3yYeHNS MAKpPOIBOJOLIHH. 3aKoH (3. I'ekkenp, @. Mromnep). O0mue 3aKkOHOMEPHOCTH (TIpaBHIIa)
9BOJIIOLUHI
34pOAbIIICBOTO CXOACTBA (3aKOH K. Bapa). I'umotess! 1 TeOpHU BO3HUKHOBEHUS XKU3HH Ha 3eMIre:
BuoreHeTHYeCKui 3aK0H (3' I'ekkens, . M}onnep). KpearuoHN3M, CaMOTIPOU3BOIIbHOE (CIIOHTAaHHOE) 3apOXKICHHE,
OGume 3aKOHOMEpHOCTH (HpaBI/IJ'Ia) >BOJTIOLHH CTal[MOHAPHOE COCTOSIHUE, MaHCTIepMust, 6romno33. Hauano
opraHuyeckoi 3Bostonuu. [1osiBeHne nepBhIX KIETOK. DBOIIOLUS
I'nnoTe3sl n TCOPHUHU BOSHUKHOBCHUA KU3HU HA MeTaboIM3Ma. DBOIIONHS MEPBBIX KIIETOK. [IpokapHoThl 1
3eMiIie. 9yKapuoThl. IIponcxoskaeHne MHOTOKJIETOUHBIX OPraHH3MOB.
Bo3HHKHOBEHUE OCHOBHBIX LIAPCTB 2yKapHOT.
OCHOBHBIE YepPTHI IBOJIOINN PACTHTEIBHOTO MUpa. OCHOBHBIE
YEPTHI 3BOJIIOLIMH )KUBOTHOIO MHPa
Tema 3.3. Hpoucxomenue YCJIOBCKA — AHTPOIIOICHE3
1 AHTpOHOJ‘IOFI/ISI. CXOJ/ICTBO U OTJIMYMS YEJIOBEKA C 2T 3uaTh: CHcTeMaTHYecKoe MoI0KeHHe yenoBeka. CXOICTBO YeI0BEKa 0K 02
¢ )KUBOTHBIMHU. OTINYNS YeTOBEKa OT KHUBOTHBIX. IIpsiMoxoskneHne OK 04

JKUBOTHBIMHU.
YenoBeueckne

KonTponbhas pabota. TeopeTruieckne acleKThI
SBOJIIOIAN KU3HH Ha 3eMJIe pachl.

Y KOMIUTEKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BHUTHE TOJIOBHOTO
MO3ra ¥ BTOpOH CUTHAIBHOH cucTeMbl. COOTHOIICHHE
OHMOJIOTHYECKHX W COIMATBHBIX (DAKTOPOB B aHTPOTIOTCHE3E
OCHOBHbIE CTaINH QHTPOTIOreHe3a. JIpHONMUTEKN — MPEAKU YeIoBeKa
¥ 4e0BeK000pa3HbIX 00e3bsH. [IpoToaHTpOM — MPEAIIeCTBEHHUK
YesoBeKa. ApXaHTpoN — ApeBHeHInit yenoBek. [laneoanTpon —
IpeBHUH denoBek. HeoaHTpon — 4eroBek COBPEMEHHOTO THITA.
DBOJIONHSI COBPEMEHHOTO YENIOBEKa.

Yenoseueckne pacsl. OCHOBHBIE OOIBIIHE PAChl: €BPOIICOU THAS
(eBpaswmiickas), HETpO-aBCTPAIOUIHAS (IKBATOpHAITBHAS),
MOHT0JIOUIHAs (a3uaTcKo-aMepHuKaHcKas). Bpems u mecto
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BO3HUKHOBEHUS YEJIOBEYECCKUX pac. EnuHCTBO YenoBeYECKHX pac
VYMeTs: AHAJIN3UPOBATH U OLICHUBATH PA3JIMYHBIC TUIIOTE3BI O
CYINIHOCTH, IPOUCXOKJACHUM XU3HU U YEJIOBCKa

Pa3pean 4. Ixo1orus

Tema 4.1. Dkojiorusa

1 DkoIorHYeCKue (baKTopr U CPEIIbl JKU3HH 2 2T %H&TBZ OCHOBHBIC 3KOJIOTHYECKHE IMOHSATHS, 3aKOHBI. OK 01 1
JINSTHHUE YEJIOBEKa Ha OKPY KaIOUIYI0 Cpey. OK 07
HOHyHHHHﬂ’ COO6HIeCTBa’ 9KOCHCTEMBI Bnusane AHTPOIIOTCHHBIX U CONUAJIbHO-3KOJIOIT'MYCCKUX (baKTOpOB
buocdepa — rimobaiibHast IKOIOTHYECKast CHCTEMA Ha Guocepy H Ha 3J0pOBbE YeTOBEKA
Brnusinue antponoreHHsix (GakTopoB Ha 6uochepy
BimsiHUEe conManbHO-IKOIOTHYECKUX (PAKTOPOB HA
300POBLEC YCIIOBCKA
Pa3nes 5. buosorus B :KU3HU 10
Tema 5.1.5M0TEXHOJIOTHH B KH3HHU KaXJ1010 10
1 BUOTEXHOJOTHH B KU3HU KAKIOTO 2 21 3HaTh: buoTexHONMOTHA Kak HayKa U MPOn3BOACTBO. OCHOBHEIC OK 01 1
0 o HaIpaBJICHUS COBPEMEHHONW OMOTEXHOIOTHU. MeTo b OK 02
CHOBHBIC HAlIpABIICHHA COBPEMCHHOU ounotexHonornd. OObEKTH OMOTEXHOIOTHH. DTHKA OK 04
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTUYECCKHUX B OMOTEXHOJIIOTHUECKUX W TEHETHIECKHX SKCIepiuMeHTOB. [IpaBna OK 09
TeHEeTUYECKUX BKCHepI/IMeHTOB. MOHMCKa U aHajn3a OMO3KOJOTrHYECKON HHq)OpMaL[I/II/I 13 pas3sjIMYHbIX
PasBUTHE IPOMBIILICHHON GHOTEXHOMOIMH 1 ee HMCTOYHHUKOB (Hay4yHast U yueOHO-Hay4Has JIMTepaTypa, CpelIcTBa
p MaccoBoO# HH(pOpMAIUH, ceTh HTEpHET U ApyTHe)
MMPUMCHCHUC B )KU3HU YCIIOBCKA, ITOMCK U aHAJIN3 YMeTh OlIEeHUBATh AITUYECKHE aCMIEKThl HEKOTOPBIX UCCIIEOBAaHUI B
I/IH(l)OpMaHI/II/I U3 Pa3InIHBIX HCTOYHUKOB (Haquasi " o0acTi OMOTEXHONOTHH (KIIOHUPOBAHHUE, ICKYCCTBEHHOE
o OTIOOTBOPEHHE)
yueOHO-HayuyHas JTUTepaTypa, CpeicTBa MacCoOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)
1 Ipakrrueckoe 3anstre Ne 2 [ToaroroBka 2 2np YMeTh UCTIONB30BaTh MOMYyYCHHBIE 3HAHUS Ha PaKTHKE. OK 01 1,2
MH/MBHLYaIbHOTO IPOCKTA [TepBerit aTan BeimonHeHU poekTa: O630p TeM y4eOHO- OK 02
HCCIIeIOBATENILCKUX TPOEKTOB. Br1Oop yueOHo- OK 04
HCCIIEI0BATEIBCKOTO MTPOEKTA U3 NMPEJJI0KEHHBIX. OK 05
DopMupoBaHUE KOMAaH/BI IPOEKTA. AITOPUTM BBITIOTHEHUS OKO06
MIPOEKTA. OK 07

Kaxnmas rpymnma BEIOUpaeT OJ¥H U3 BApUAHTOB YYeOHO-
HCCIIEIOBATEIbCKIX IPOCKTOB!
1. Onenka kayecTBa aTMOC(hepHOTO BO3IyXa
2. OneHKa KayecTBa IO0YB METOJIOM (PUTOTECTHPOBAHUS
3. Oyenka kayecmea 600 NOGEPXHOCMHBIX 8000EMO8 NO
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OpP2AHONIENMUYECKUM U DUSUKO-XUMUYECKUM
ceolicmeam
4. Biusiaue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX
pacTeHui
5. BrusiHre COJIEBOTO 3arpsi3HCHUS Ha POCT U Pa3BUTHE
CEMsIH BBICIINX PacTeHUI
Ha60paTopHoe 3aHsITUEC Ng 1 «HO,HFOTOBK& 2 Zﬂp Bmopoﬁ oman 6vblNOJIKeHUs npoekma.: nNoAroToBKa HeO6XOZ[PIMOI71 OK 02 1,2
HOCY bl M MaTepHaa s S9KCIIEPUMEHTa, IPOBEICHHUE OK 04
060pyl[0BaHI/I$I 1 MaTepHuajIoB. HO'queHHe SKCIIEPHMEHTA, IEPUOANIECKast IPOBEPKa TEUCHHS SKCIIEPUMEHTa/ OK 05
OKCIICPUMCEHTAJIBHBIX JaHHBIX, CTATUCTHYCCKAas cOop MaTepuana B BRIOPaHHBIX TOYKAaX 0TOOpa Mpod OKO06
06p2160TKa TTAHHBIX» Tpemuii sman evinonnenus npoexma: MOIyIeHHEe TEpBUTHBIX OK 07
SKCIIEPUMEHTANIBHBIX JAHHBIX, IPOBEICHUE CTATUCTUYECKON OK 09
00pabOTKH MOTYUYCHHBIX JaHHBIX
2 21 1,2
ﬂa6opaTopHoe 38:'HﬂTHe Ne 2 «Brrssnenne P Yemeepmubiii 5man bINOAHEHUSA NPOEKMA: BBISIBICHHIE
3aKOHOMCPHOCTCH, (bOpM}’JIPIpOBaHI/Ie BBIBOIOB U 3aKOHOMEPHOCTeH, (opMyIIpOBaHUE BEIBOAOB U IIPOTHO30B, OLICHKA
IIPOrH030B, OLICHKA Ka4yeCTBa UCCIICAYEMOI'0 o0BeKTa Ka4ecTBa HCCIIEIyeMOro 00BEKTa [0 Pe3y IbTaTaM
OGHMOIKOJIOTHYECKOTO aHaIH3a
110 pC3yabTaTaM OHOPKOJIOTMUECKOI0 aHAIN3a»
HpaKTquCKoe 3aHSATUE Ng 3 3aIlII/ITa HpoeKTa- 2 21‘[p HpeI[CTaBJ'IeHI/Ie PE3YJILTATOB BBIIIOJIHECHUSA y'-Ie6H0- 172
HCCIIeJI0BAaTEeNbCKUX NTPOCKTOB (BBICTYIUIEHHE C IIPE3eHTaluei)
Bcero 391+6I1P+4J1

*J171 XapaKTepUCTUKH YPOBHS OCBOCHUS yue€OHOr0 MaTepHaia UCIOIb3yOTCs CleyoIne 0003HaUeHHs:

1 — o3HaKOMUTENBHBIH (y3HABaHUE paHee U3yUYEHHBIX 00HEKTOB, CBOICTB);
1 — PeNpOAyKTHBHBIN (BBIIIOJHEHNE IEATEIFHOCTH 110 00pasily, HHCTPYKIIMH WIIN IO PYKOBOJCTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHHUE M CAMOCTOSTEIIBHOE BBHIIIOJIHEHHE JIESITEIbHOCTH, PELICHUE MTPOOJIEMHBIX 3a/1a4).
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3 YCJIOBMA PEAJIM3ALIMU ITPOI'PAMMBI TUCHHUITJIMHBI

3.1 TpeboBaHusi K MHHMMAJIBHOMY  MaTepHAJbHO-TEXHUYECKOMY
olecreyeHn 10
Peanuzanuss mporpammbl TUCHUIUIMHBL TpeOyeT Hamuuyus  ydeOHoro kaOuHera -
buonorumn.

O6opynoBanue yuyeOHOTro KaOUHeTa:
— pabouee MeCTO MpenoaaBaTeis;

— paboune MecTa, 000pyIOBaHHBIC
HePCOHATBHBIMU KOMITBIOTEpAMH 110 YHCITY
00y4aroIXcs;

- y4eOHO-TIpaKTHYecKoe U ydeOHO-mabopartopHoe obOopyaoBanue (Bechl ydueOHbIE C
TUPSIMH, JTyTIa Py4dHasi, MUKPOCKOII JIAOOPATOPHBINA, KOMILJICKT IMOCY bl M TIPUHAIICKHOCTESH JIst
POBEIEHUS 1a00PaTOPHBIX PaboT);

- HarJIAOHBIE ITOCOOUS,

- yueOHO-MeToAnuecKoe obecriedeHre (yuebHoe mocodre, METOAMYECKUE YKa3aHUsl IS
CTYJICHTOB, pa3/IaTOYHBIC MaTCPHAIIHI);

- KJIaCCHAs JOCKA.

TexHuueckue cpencTpa 00yUeHHUS:
- CpeICTBa MyJIbTUMEANA (ITPOCKTOP, IKPaH).

3.2 Undopmannonnoe obecnevyeHue 00yueHust

OcHoBHas nuTeparypa:

1. Tynsxoa, O. B. buonorus : yueOnuk : [16+] / O. B. Tynsaxosa. — U3z,
2-e, crep. — Mockaa ; bepnun : lupekr-Menua, 2019. — 450 c. : un., cxem., Ta01.
- Pexnm JoCTyma: o ITOJIINCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=576759

2. Tynsaxosa, O. B. buosnorus ¢ 0cHOBaMH 3KOJIOTHH : y4eOHOE TTOCO0He :
[16+] / O. B. Tynsaxosa. — U3zn. 2-e, crep. — Mocksa ; bepnun : Iupexr-Menua,
2019. — 690 c. : wmm., cxem., TaOi. — Pexum mocTyma: 1Mo TOIMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576760

JlonoJaHUTENbHAs TUTEepaTypa:

1. benses J. K., v .M., Ky3nenoa JI.H. u ap. buonorust (6a30BbIif ypoBEHB).
10 xmace. — M., 2017.

2. KoncrantunoB B.M. buonorusi. YueOHUK i 0Opa30BaTENbHBIX YUpEKICHUI
HAYyaJIbHOTO U CPeHEro MpodeccuoHaIbHOro 00pa3oBaHus. — AKageMusl.

HNuTepHeT pecypcebl:
1. www. shio. info (Bcs ouomnorust. CoBpeMeHHasi OMOJIOTHS, CTaThy,
HOBOCTH, OMOJIMOTEKA).
2. www. window. edu. ru (EauHoe OkHO JocTyma K 0Opa3oBaTelbHBIM pecypcam
WnuTepuera no Ouosorun).
3. www. biology. ru (buonorus B OTkpsiToM KoiIemxke. CallT COMEpKUT AIEKTPOHHBIH
y4eOHUK 1o 6uosoruu, On-line TecTsl).
4. www. informika. ru (OnexTpoHHBIN y4eOHUK, OONBIION CTUCOK HHTEPHET-PECYPCOB).
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'Ib Hu OIICHKA PE3yJIbTAaTOB

OCBOCHUA

y4eOHOW  JTUCIUTUINHBI

OCYHIECTBIIAACTCA IperiogaBarciieM B IIPOLECCE MPOBCACHUA MPAKTUYCCKHUX W CEMHUHAPCKUX
3aHHTHfI, TCCTUPOBAHUA, a TAKKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$I WHINBUAYAJIBHBIX 3aI[aHI/II7I,

ITPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTaTsl 00yueHusi (0CBOEHHbIE YMEHMS,
YCBOEHHbIE 3HAHUS)

@opMBbI U METObI KOHTPOJIS U
OIIEHKHU Pe3yJIbTaTOB
o0yueHust

YMETb:

- OOBSICHATH poNb OWonoruu B (POPMHUPOBAHUH
HAYYHOTO MUPOBO33PECHHUS;

- pemiaTh dJIEMEHTAapHbIE OWOJOrMYecKue 3aaadd;
COCTABIIATH DJIEMEHTAPHBIE CXEMbl  CKPEIIMBAHUS |

CXCMblI IICPCHOCA BCHICCTB W IIEpcaadd OHCPruu B

9KOCUCTEMAX (uenu NUTaHNA); OIUCHIBATH
0COOEHHOCTHU BU/JIOB o MOP(OJIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
oOWTaHusl, UCTOYHUKM W HaJU4YUE€  MYTareHoB B
OKpy’KarIie cpene (KOCBEHHO), aHTPOIOTEHHBIE
M3MEHEHUS B SKOCUCTEMAX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUYECKUM
COCTaB T€Jl KMBOW M HEXKWUBOW IPUPOIBI, 3apPOJIbIILIEH
4YeJl0BeKa M JPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
9KOCUCTEMBl U arpo3KOCUCTEMBbI CBOEW MECTHOCTH;
IpouLecchl (€CTECTBEHHBIH M HMCKYCCTBEHHBIN 0TOOp,
MOJIOBOE U OEcIioyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

- aHaJIM3UPOBATh U OLIEHUBATh PA3JIMYHbIE TUIIOTE3BI O
CYLIHOCTH, IIPOUCXOXKICHUM >KH3HM U 4YEJIOBEKA,
IJ100aIbHBIE AKOJIOTMYECKHE MPOOIEMBbl U UX pEIICHUs,

MOCIIEACTBUS cOOCTBEHHOM NEeSATEeTbHOCTH B
OKpYXKaroIlEeH Cpeae;
- U3y4aTb NU3MCHCHU B OKOCHUCTEMAX Ha

OMOJIOTHYECKUX MOJCIIAX;

- HaXOUTh UHPOPMAITUIO O OMOJOTHYECKIX 00BEKTax
B Pa3IMYHBIX UCTOYHUKAX (YICOHUKAX, CIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX M3IaHHUIX, KOMIBIOTEPHBIX 0a3ax,
pecypcax cetr IHTEpHET) U KPUTUUYECKHU €€ OIEHUBATh;

- ACTIOJIb30BaTh MPHOOpPETEHHBIC 3HAHUS U YMCEHUS B
MPAKTUYECKOU JIEATEIBHOCTH U TOBCEAHEBHOM KU3HU:
Uil cOOMIOZeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHIA,
BHUPYCHBIX M JAPYTUX 3a00JICBaHUM, CTPECCOB, BPETHBIX
NPUBBIYCK (KYPEeHHS, aJKOTOJM3Ma, HapKOMaHUN);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TIPH TPABMATHUECKHUX, TMPOCTYIHBIX U
JIpYrux  3a00JICBaHUSAX, OTPABICHUSAX  IHUIICBBIMHU
MPOIYKTAMH;, OLIEHKH ITHYECKUX ACIEKTOB HEKOTOPBIX
HCCIIEIOBAaHUI B oOJactu OMOTEXHOJIOTUHA
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOIOTBOPEHHE).

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUl

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMUYeCKUx 3a0aHull

Oyenka pe3yniomama 6bINOJIHEHUS
NPAKMUYecKux 3a0aHull

Oyenka pe3yniomama 6biNOJIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3yiomama 6binoJIHeHUs.
3a0anHull

Oyenka pe3yiomama 6binoAHeHUs
3a0anHull

Oyenxa pe3ynomama 6bINOJIHEHUS
NPAKMUYECKUX 3a0aHULL
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3HaTh:

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPHNA U
3aKOHOMEPHOCTEH: KJIIETOYHOW TEOPHH,
HBOJIFOLIMOHHOTO yueHus, yuenus B.M.BepHaackoro o
ouocdepe, 3akonbl [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

- cTpoeHue U PyHKIIMOHUPOBAHUE OMOJIOTUYECKUX
00BEKTOB: KJIETKH, TEHOB U XpPOMOCOM, CTPYKTYpPhI BUJa
Y DKOCUCTEM;

- CYIIHOCTb OMOJIOTHYECKUX MTPOLIECCOB!
Pa3MHOKEHUs, OIUIOJOTBOPEHUS, NEHCTBUSA
HCKYCCTBEHHOT'O M €CTECTBEHHOI'O 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKIACHUE
BUJIOB, KPYTOBOPOT BELLECTB U MPEBpAILlEHUE SHEPTUU B
KJIETKEe, OpraHu3Me, B dKocucTeMax u 6uocdepe;

- BKJIaJ] BBIJIAIOLIUXCA (B TOM YHMCII€ OTEYECTBEHHbIX )
YVYEHBIX B pa3BUTHE OUOJIOTMYECKOI HAYKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposarnue

Yemuwiu onpoc

Yemuwiu onpoc,

mecmupogaHue
Onpoc no
300aHUIM

UHOUBUOYATILHBIM

19




	stamp:ГАРУС МИХАИЛ ВИКТОРОВИЧ:1: 


