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1. IACIIOPT IPOI'PAMMbI YYEBHOM JJUCIIUILINHBI
C00.02.02 bBuoJiorus

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

Pabouas mporpamma yuebHoM mucrurummabl CO0.02.02 buonorus sBisieTcss COCTaBHOM
YacThI0O OCHOBHOM NpOQecCHOHANBHON 00pa3oBaTeNbHON MPOrpaMMbl MOJUTEXHUYECKOTO
komemka punnana @I'BOY BO «MI'TY» B cooTBeTCTBHU C (eiepaIbHBIM roCy1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CPEIHETO MPOo(ecCHOHATBFHOTO 00pa3oBaHHUS B COOTBETCTBHUU
®I'OC CIIO no cnermansrHoctr 34.02.01 CecTpuHCKOE J€TI0.

[Tporpamma pa3pabortana Ha ocHoBe TpeboBaumii ®I'OC cpemHero odiero o6pa3oBaHus,
MPEIBABISIEMBIX K CTPYKTYpE, COJACPKAaHUIO M PE3y/IbTaTaM OCBOCHUS YY€OHOW JMCIMILIHHBI
«buonorus», B CcoOTBEeTCTBHH ¢ PekoMeHmanMsMH IO OpTraHU3allMH TOJYYCHHUS CPEIHETO
obOmiero oOpa3oBaHusi B TpelelaXx OCBOCHUS 0O0Opa3oBaTEIbHBIX IPOrPaMM  CpPEIHEro
npodecCHOHANIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUS C y4ETOM
TpeOoBaHn (heepaTbHBIX TOCYAAPCTBEHHBIX O0pa30BATENbHBIX CTAHIAPTOB W TOJTYy4aeMOM
npodeccuu WIM CHENUATBbHOCTH CPEeIHEro MpodecCHOHAIBHOTO 00pa3oBaHusl (MMHCHMO
JlemaprameHTa rocyZapCTBEHHON MNOJMTUKH B cdepe MOATrOTOBKM pabouux kajapo u JAI1O
MunoOprayku Poccun ot 1 mapta 2023 r. N 05-592).

1.2. MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM IIPOrpaMMBbl
Huctimmummaa COO0.02.02 buonorust  sBusiercs npouiIbHON y4eOHON MUCIUTUIMHONM,
KoTopasi obecrieunBaeT He0OOXOIUMBINA YPOBEHB JJIsl IOJArOTOBKU OYAYIIETO CIelraIicTa.

1.3. Hean u 3agayu AUCHUILIMHBI — TPeOOBaHHUA K pe3yabTaTaM OCBOCHHS
AUCHHUILINHBI

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0yJarOIIUIICs TOJKEH:

3HaTh:

3 1 - 0 Mecre U ponu OWOJIOTHM B CHCTEME HAy4YHOTO 3HAHMS; (YHKIIMOHATHHOU
IrPaMOTHOCTH YeJIOBEKa JIIsl pelIeHHs )KU3HEHHBIX Mpo0OiieM;

3 2 - copepKaHWE OCHOBOTIOJIATAIONIUX OMOJOTHYSCKUX TCOPUM W THUIIOTE3: KICTOUYHOM,
XpPOMOCOMHOM, MYTAIllMOHHOM, SBOJTIOIIMOHHOM, TPOUCXOKIACHHUS )KU3HHU U YETIOBEKA;

3 3 - ocHoOBoMoOJararone OMoJIoTHYECKHe 3akoHbl U 3akoHOMepHOcTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, O. ['exkens, @. Mromnepa, K. bapa).

3 4 - GUONOTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIUKY.

yMeTh:

V1-packpbiBaTh COJAEp)KaHHME OCHOBOIOJATAIOUIUX OHMOJOTMYECKHX TEPMUHOB H
TOHATHUM;

VY 2 - packpbIBaTh COAEpKaHHE OCHOBOIMOJIAraloIUX OUOIOTrHYECKUX TEOPUM U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallAOHHOM, 3BOJIIOLIMOHHOM, TPOUCXOKICHUS KU3HH U YEIOBEKA;

VY 3 - packpbIBaTh OCHOBOMOJAramwIine OHOJorudeckue 3akoHbl U 3akoHoMepHOocTH (I
Menpnens, T. Moprana, H.1. BaBunoBa, D. I'ekkenss, ®@. Mrosutepa, K. bapa), rpanunsr ux
MIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

VY 4 - npUMeHATh OCHOBHBIE METO/Ibl HAYYHOTO TIO3HAHMUSI, UCIIOJIb3yeMble B OMOJIOTUH;

Y 5 - BbIOENATH CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U IYKApHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHHU3MOB, BHUJOB, OHOTE€OIIEHO30B U OSKOCHUCTEM;
O0COOCHHOCTH MPOIIECCOB OOMEHA BELIECTB M MPEBpAIICHUS DHEPrHH B KJIETKe, (OTOCHHTE3a,
TJIACTUYECKOTO U DHEPreTUYecKoro oOMeHa, XeMOCHHTEe3a, MUT03a, Mei03a, OTUIOJAOTBOPEHUS,
pa3BUTHUS U Pa3MHOKEHHUS, WHAMBHUYaJbHOTO Pa3BUTHs OpraHuzMa (OHTOTEHe3a), O0phObI 3a
CyIIIeCTBOBaHHE, €CTECTBEHHOTO 0TOOpa, BUA00Opa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB K
cpene OOWTaHUA, BIUAHUS KOMIIOHEHTOB JKOCHCTEM, aHTPOIMOTEHHBIX W3MEHEHHUN B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MpEBpaIleHne SHEPTHH B Onocdepe;

Y 6 - npuUMeHSTh MOJy4YeHHBbIC 3HAHUS I OOBSICHEHHS] OMOJIOTUYECKUX MPOIECCOB H
SIBIICHUH, JJI1 IPUHATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00ecTieueHus
0€30MacCHOCTH CBOETrO 3JI0POBBSI U 3JI0OPOBBSI OKPYXKAIOLIUX JIOJCH, COONIONEHUsI 3I0pPOBOTO



o0pasa *HU3HH, HOPM I'PaMOTHOTO MOBEJICHHUS B OKPYXKAIOIEH MPUPOIHON Cpee;

VY 7 - pemiaTh OMOJIOTHYECKUE 3a/1a41, COCTABIIATh T€HOTUITUYECKUE CXEMbI CKPEIIMBAHUS
JUIA pa3HbIX TUIIOB HACJEIOBAaHUS IPU3HAKOB y OPraHM3MOB, COCTaBJIATH CXEMbI IE€PEHOCA
BELLECTB U SHEPIUH B IKOCcHCTEeMax (LENH MUTaHUs, IIUILEBbIE CETH);

Y 8 - KpUTHUECKM OIIeHMBaTh HH(OpMANMIO OHOJOTHYECKOTO  COJEpKaHMUs,
BKJIIOUYAIOLIYIO IICEBJOHAayYHblE€ 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpEeICTBA MacCOBOM
nHbOpMAINY, HAYYHO-TIOMYJISIPHBIE MaTepHalibl); HHTEPIPETHPOBATH ATHUYECKHE ACHEKTHI
COBPEMEHHBIX HCCIIEJOBaHUM B OHOJIOTMH, MEIULUHE, OWOTEXHOJIOTUH; paccMaTpUBaTh
rJ100aIbHBIE SKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HIIHIO;

Y 9 - co3nmaBaTh COOCTBEHHBIC IHCHBMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE
Ouosornyeckoil wMH(pOpPMAMM M3 HECKOJBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHH.

OcBoeHue cojiepkanusi yaeOHOW AUCIUTUINHBL «buosorusy obecneunBaeT JOCTHKEHHUE
CTY/IGHTaMH CJIETYIOUINX Pe3yIbTaTOB:

JUYHOCIMHDBIX

— c(opMHPOBAHHOCTh YYBCTBA TOPJOCTH W YBaXEHUS K HUCTOPUM W JOCTHIKCHHSIM
OTEUYECTBEHHOM OHMOJIOTMUECKOW HAyKH; MPEJCTaBICHUS O IEJIOCTHONW €CTECTBEHHO- HAay4dHOU
KapTHUHE MHPA;

— TMOHUMAaHHWE B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAyK, WX BIUSHUS Ha
OKPYXKAIOIIYIO Cpey, SKOHOMUYECKYIO, TEXHOJIOTHIECKYIO, COIMAIBHYIO H 3THYECKYIO chepbl
JeITETPHOCTH YeJIOBEKa;

— CIIOCOOHOCTH WCHOJIBL30BaTh 3HAHHUS O COBPEMEHHOW €CTCCTBCHHO-HAYIHOW KapTHHE
MUpa B  oOpa3oBaTeJbHOM M NpoQeccCHOHANbHOM  JEATENbHOCTH;  BO3MOXHOCTHU
MH(POPMAITMOHHON CpeIbl I71sl 00ecIeueHrs MPOyKTHBHOTO caMOOOpa30BaHMUs;

— BIJIQJICHUE KYJbTYPOU MBIIUICHUS, CIOCOOHOCTH K 000OIIEHUIO, aHAIU3Y, BOCTIPUSTHIO
nH(popmanuy B 00JaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIU U BBIOOPY MyTEH ee JOCTUKEHUs
B npodeccuoHanbHOU chepe;

— CIIOCOOHOCTh  PYKOBOJCTBOBAaThCS B  CBOEH  JIEATEIBHOCTH  COBPEMEHHBIMH
MPUHIUIIAMUA TOJIEPAHTHOCTH, IUaiora MU COTPYAHHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C
KoJuieramu, paboTe B KOJUICKTHBE;

— TOTOBHOCTb HCHOJIB30BaTh OCHOBHBIE METOJIbI 3alIUTHl OT BO3MOKHBIX MOCJEICTBUN
aBapuii, karactpod, CTUXUWHBIX OCICTBUIA,

— o0nagaHue HaBbIKaMH 0€30MacHON paboThl BO BpeMs IPOEKTHO-UCCIEA0BATEIbCKON U
AKCHEPUMEHTAJILHON IESTEIbHOCTH, IIPU UCII0JIb30BAHUU JIAOOPATOPHOTO 000PYAOBAHMUS,

— CIIOCOOHOCTh HCIIOJIB30BaTh IMPHOOPETEHHBIE 3HAHUSA M YMEHHSI B MPAKTHYECKOU
NEeSITeIbHOCTH W TOBCEAHEBHOW >KM3HM ISl COOMIOJCHHS Mep NPOPMIAKTHKU OTpaBICHHIA,
BUPYCHBIX U JIpyrux 3a00JI€BaHH, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpPEeHHs], alIKOrOJU3Ma,
HAapKOMAaHHHM); IPABIJI IOBEJICHUS B IPUPOJIHOM cpelie;

— TOTOBHOCTh K OKa3aHUIO IMEpPBOM IMOMOIIM MPH TpaBMaX, MPOCTYAHBIX M JIPYTrUX
3a00JIeBaHUSIX, OTPABIICHUSAX MHUILEBBIMH IIPOTYKTaMHU;

MemanpeomemHublXx:

- OCO3HAHHUE COIMAIBHON 3HAYMMOCTH CBOEU Mpodeccuu/crneruanbHOCTH, o0Iananue
MOTHBAIUEN K OCYIIECTBICHUIO MPOPECCUOHANBHON AEATEIHHOCTH;

— TMOBBIIIEHUE HHTEJUIEKTYAIbHOTO YPOBHS B TMpoIlecce HU3y4eHUs OHUOIOTHYEeCKUX
SIBIICHUM; BBIJAIONIUXCA JOCTHKEHHH OMOJOTHH, BOIIEAININX B OOIIEYENIOBEUYECKYIO KYIBTYPY;
CIIOHBIX ¥ TIPOTUBOPEUYUBBIX IMYTeH pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISI0B, UACH, TEOPUH,
KOHIIEMIUH, TUNOTe3 (0 CYIIHOCTH M TMPOUCXOXKIECHUU >KU3HH, YENOBEKa) B XOJie paboOThl ¢
Pa3TMYHBIMU HCTOYHUKAMH UH(OPMAIINH;

- CIIOCOOHOCTh OPraHU30BBIBATH COTPYAHHYECTBO €IUHOMBIILICHHUKOB, B TOM
YHCIie C UCTOIh30BaHUEM COBPEMEHHBIX WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



- CMOCOOHOCTh TMOHUMATh MPUHLUIMBI YCTOWYMBOCTH M TPOJYKTUBHOCTH >KHUBOM
OPUPOJBI, MYyTH €€ M3MEHEHUS I0J BIMSHUEM aHTPOIOTCHHBIX (DaKTOPOB, CHOCOOHOCTH K
CHCTEMHOMY aH&JINW3Yy TJOOAIBHBIX JKOJOIMYECKHX MpoOjeM, BOMPOCOB  COCTOSHUS
OKpPY’KaIoIllel Cpe/ibl U PallMOHAIbHOIO UCIIOJIb30BaHUS IIPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO M pPOJb OWOJOTHYECKUX 3HAHUH B MPAKTUYECKON
NESITEIbHOCTH JIIOAEH, Pa3sBUTUM COBPEMEHHBIX TEXHOJIOTHH; ONpPENENsTh KUBbIE OOBEKTHI B
IIPUPO/IE; MPOBOJUTH HAOIIOJEHHUS 32 3KOCHUCTEMAaMH C I€JIbI0 MX OINMCAHMUSI U BBISBIICHUS
€CTeCTBEHHBIX W AHTPOINOTECHHBIX HM3MEHEHWH; HAXOIWTh W aHAIM3HPOBATh HMH(POPMALHUIO O
JKMBEIX 00BbCKTaX;

— CcrHocoOHOCTh TPUMEHSATh OWOJIOTHYECKHE M DKOJOTMYECKHE 3HaHUS JUIS aHalu3a
MPUKIIAHBIX TTPOOJIEM XO3SIICTBEHHOM ACSITEIIbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEJIbBHOMY IPOBEACHUIO HCCIEIOBAHUN, IOCTAaHOBKE
€CTECTBEHHO-HAYYHOI'0 AKCIEPHUMEHTA, HCIOJb30BAHNI0O MH(GOPMAIMOHHBIX TEXHOJIOTUH s
pelIeHNs HayYyHBIX U MPo(eCcCHOHATbHBIX 33/1a4;

— CIIOCOOHOCTh K OIIGHKE 3TUYECKUX acleKTOB HEKOTOPBIX HCCIIEOBAaHMN B oOnactu
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, HICKYCCTBEHHOE OTUIOJIOTBOPEHUE);

NnpeoMemHublX.

— c(hopMHPOBAHHOCTh MPEJICTaBICHUA O pOJIM U MecTe OHOJOrMHM B COBPEMEHHOMU
HayyHOM KapTMHE MHpa; MOHHMMaHHWE poju Ouonornu B (GOPMUPOBAHUU Kpyrosopa u
(GYHKIIMOHATBHOM IPaMOTHOCTH JJISl PELICHUS MPAKTUYECKUX 3a]1a4;

— BIIQJICHHE OCHOBOIIOJIATalOIIUMHU MOHSTUSMU U TPEJCTABICHUSIMHU O KUBOUM MPUPOE,
€e YpPOBHEBOM OpraHMs3allid ¥ OHBOJIIOLMHU; YBEPEHHOE I0JIb30BAHHE OHOJOrHYeCKOn
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BIIQJICHHUE OCHOBHBIMH METOJAMM HAYYHOTO TIO3HAHHUSA, HCIOJb3YeMbIMH TpU
OMOJIOTMYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB M HKOCHCTEM: OINHMCAHUEM, HU3MEpPEHUEM,
MIpOBe/IeHUEM HaOIIOACHUI; BBISIBIICHHE U OLICHKA aHTPOTIOT'€HHBIX U3MEHEHUH B MPUPOJIE;

— c(hopMHPOBAHHOCTH YMEHUN OOBSICHATH PE3YNIHTAThl OMOJOTHYECKUX SKCIIEPUMEHTOB,
peliaTh IeMeHTapHble ONOJIOTUYECKUE 3a]auu;

— c(OpPMHPOBAHHOCTHh COOCTBEHHOW TMIO3HMIIMM TI0O OTHOIIEHHWIO K OWOJIOTHYECKOM
nH(pOpMaLKHY, TOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB, TJI00aIbHBIM SKOJIOTHUECKUM IIpobiieMaM 1
MYTSAM UX PEUICHUS.

Komnerenuun oOyuyawomerocs, d¢opmMupyemble B  pe3yJbTare OCBOCHHUS
AUCHUILIHHBI:

OO6pa3oBaTesibHasi U BOCHHUTATENbHAS JEATEIbHOCTh HalpaBjeHa Ha (GOPMHUPOBAHUE Y
oOydJaromuxcs CaeAyrInX KOMIETEHIIUN:

OK 01. BeiOupare crocoObl pemeHus 3aaad  MnpodecCHOHAIbHOW JeATEIBbHOCTH
MPUMEHHUTENIHHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa IOUCKA, aHAIM3a U HHTEPIpPETALUU
uHdopmMaud ¥ UHPOPMAIMOHHBIE TEXHOJOTMH IJI1 BBINOJHEHHS 3a7ad MpodecCHOHaTbHON
NesITeNIbHOCTH;

OK 04. DddexTrBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJJIEKTUBE U KOMAH/IE;

OK 07. CopneiicTBOBaTh COXPaHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepeKeHuto,
NPUMEHATh 3HAaHUS OO0 W3MEHEHHWU KIMMaTa, MPUHIUIB OEpexIMBOrO IMPOU3BOJICTBA,
3¢ dEeKTUBHO AEMCTBOBATH B UPE3BBIYANHBIX CUTYAIIHX;

1.4. Kotn4yecTBO 4acoB Ha OCBOCHHE IPOrPaMMbI:

MakcUMallbHas yueOHasi Harpyska obyuaromierocs — 156 yacoB, B TOM YHcCIe:

oOsi3aTenbHas ayIuTOpHas yueOHas Harpyska oOyuatomerocs — 120 gacos,

npoMexyrouHas arrectanus — 20 4acos,

WHIUBUAyaIbHbIE TPOEKTHI — 16 "acos,

KoHCynbTanuu — 0 yacos.



2. CTPYKTYPA U COJEP KAHUE OBPA3OBATEJBLHON U BOCIIUTATEJILHOM
JEATEJBHOCTH IO PEAJIM3AIIMA YYEBHOM JUCITATLIIAHBI

C00.02.02 BUOJIOIrus1

2.1 O0beM JUCHUIJIMHBI M BU/IbI YUeOHOH padoThl

N Bcero Cemectp

Buja yueoHoi padoThi YACOB. 1 5
AyIUTOpHBIE 3aHATHS (BCEro) 120 38 82
B ToMm uucne:
Jlexuunu (JI) 74 22 52
[Tpaktnyeckne 3austus (I13) 32 16 16
Cemunaps! (C) - - -
JlabopaTtopusie paboTsl (JIP) 14 - 14
CamocrosiTesanHas pabora cryaenToB (CPC) (Bcero) 16 - 16
NuauBuayaabHblil IPOEKT 16 - 16
Koncyabranumn - - -
dopma MPOMEKYyTOUHON aTTECTAIIU YK3aMEHBI 20 10 10

DK3aMeH DK3aMeH

OO01mas TPy10eMKOCTh 156 48 108




2.2. TemaTuueckuit miian C0OO.02.02 buoJjorusa

KonmnuectBo yacos
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1 cemecTp
Paspnen 1. Beenenne.
1. JI1 | buonorus-Hayka o xu3Hu. Cuctema OMOJIOTHYECKUX HAyK. MeTo/1bl MO3HAHUS AKUBOU MPUPOIbI 2 2 - - - -
2 19 Xusble cucreMbl (OHOCUCTEMBI) Kak MpeaMeT u3ydeHus: Ouonoruu. OTaudue KUBBIX CUCTEM OT 5 5 i i
' HeopraHnyeckoi npuposl. CBONCTBA M YPOBHU OpraHU3AIMH OMOCHCTEM. - -
Tema 2. XuMHYeCKHii COCTAB M CTPOEHHE KJIETKH
XUMHUYECKUH COCTaB KIETKU. Makpo-u MHKpO3JIeMEHThI. Boga 1 MUHEpasibHbIE BEIIECTBA.
3. JI13 | Ilomnepkanne ocMOTHYECKOTO OanaHca. benkn. AMUHOKHUCIOTHI, He3aMEHUMBIC M 3aMEHHUMBIC 2 2 - - - -
AMUHOKHCIIOTBI. YPOBHH CTPYKTYpPBI OETTKOBOI MOJIEKYJIbI.
4 14 ®epmenTsl U ux crpoenue. Kodepmentsl. Butamunbl. YTIeBoabl: MOHOCAXapH b, AUCAXaPHIbI 5 5 i i
U noJicaxapupl. buonornyeckue GyHKINN YII€BOJIOB. - -
5. I13 1 | M3yueHue KaTaIuTHIECKON aKTUBHOCTH (hepMEHTOB (Ha IIPUMEPE aMHJIa3bl WK KaTalasbl). 2 - 2 - - -
Jlunuaer: Tpuraunepuabl, dochonunuabl, crepouasl. [ uapodunsHO-ruAPodhOOHBIE CBOWCTBA.
6. JI5 | buonornueckue ¢ynkiun aunuaoB. Hykneumnosele kuciotel: JJHK m PHK. Crpoenue u 2 2 - - - -
¢dbyaknun JIHK. Ctpoenne u pynkmun PHK. AT®: crpoenue u dyHKimm.
Hurtonorus — Hayka o kieTke. Meroapl u3ydeHus kieTku. KieTka kak IenocTHasi >KUBast
7. JI6 | cucrema. OOuye npu3HaKu KJIETOK: 3aMKHyTash HapykHas MmemOpana, moiekynsl JIHK kak 2 2 - - - -
reHeTUYECKUH anmnapar, cucreMa CHHTe3a Oeska.
Tunel  KIETOK:  dyKapuHoTHYeCKass W Hpokapuotuueckas. (OcoOEHHOCTH  CTpPOEHUs - -
8. I13 2 | mpokapuotuueckoit kietku. Knerounas crenka Oaktepuid. CTpoeHHE dYKapUOTUYECKOM KIIETKU. 2 - 2 -
OCHOBHBIE OTJIIMYUS PACTUTEIILHOM, )KUBOTHOM 1 TPUOHON KIETKH.
IToBepXHOCTHBIE CTPYKTYpbl KieTok. [Inmazmartuyeckas memOpaHa, €€ CBOMCTBA M (DYHKIIHH. - -
9. I133 | Huromna3ma u e€ opranounisl. OtHOMeMOpaHHble opranou sl kietku: IIIC, anmapar ['onbmxkuy, 2 - 2 -

JIN30COMBI. HOJIyaBTOHOMHBIe OpraHou bl KJICTKH: MUTOXOHAPUH, IIJIACTUBI.




[Tpoucxosxaenne MUTOXOHAPHHA U T1acTuA. Buapl mnactun. HemeMOpaHHbIEe OpraHOUIbI KIETKH.

10. | JI7 2 2 -
@yHKIMU OPraHOUAOB KIETKU. BKirrouenus.
11, 18 SAnpo — perynsatopHblii LeHTp KieTku. CtpoeHue sapa. XpoMocoMmbl. TpaHCHOPT BELIECTB B 2 2 i -
KJIETKE.
12. | 1134 | [IpurotoBiieHHE U ONTUCAHUE MUKPOTIPENapaToOB KIETOK PACTCHHUH. 2 - 2 -
13 | m35 N3yueHne cTpoeHHs KIETOK pacTEeHUH, )KMBOTHBIX W OaKTepHil 1OJI MUKPOCKOIIOM Ha FOTOBBIX 9 i 5 -
MUKpOIpenaparax 1 ux OrucaHue
Tema 3. 7Ku3HeaeTeJIbHOCTh KJIETKH.
14 | 719 OOMeH BeniecTB, WM MeTa00IM3M. ACCUMMWISIIMS U AUCCUMMWISIIMS. Pojb 3aKOHOB COXpaHEHUs 2 9 i -
BEIIIECTB M SHEPTUU B NOHUMaHUU MeTabonu3ma. Tunsl oOMeHa BEIIeCTB.
15 | 110 ®dotocunrte3. Da3pl U peakuu (HOTOCHMHTE3a. XEMOCHUHTE3. XEMOCHUHTE3UPYIOIIHEe OaKTepUH. 2 2 i -
3HaueHue GOTOCUHTE3a U XEMOCHHTE3a JUIs )KU3HU Ha 3eMIIe.
DHepreTUYecKuii 0OMeH B KJIeTKe M ero dTanbl. [nukonms. bpoxxenue u ero Buabl. KucmopoaHoe -
16. | 13 6 | oxucieHue, WM KIeTOYHOE nbixaHue. OkucnurenbHoe (ochopuirpoBanue. DddekTnBHOCTH 2 - 2
SHEPreTHYEcKOro oOMeHa.
Peakuun matpuunoro cunresa. I'enermueckass nndopmanus u JJHK. I'enetnueckuii kog u ero -
17. | TI37 | cBoiictBa. Tpanckpumnius — matpuunbiii cuaTe3 PHK. Tpancnsmus — OuocunTe3 Oenka. Dtarmbl 2 - 2
TpaHcisaiuu. Pobs pubocoM B OnocuHTE3€e Oernka.
Heknerounsie ¢popmbl ku3HH — BUPYChl. OCOOEHHOCTH CTPOECHMSI U KUIHEHHBIN IIUKJI BUPYCOB. -
18. | JI 11 | Bakrepuodarn. bone3Hu pacTeHuid, >KUBOTHBIX H 4YEJIIOBEKA, BBI3LIBAEMBIC BHUPYCAMH. 2 2 -
[IpodunakTrka pacnpocTpaHEeHUS] BUPYCHBIX 3a00JI€BaHHIA.
19 | ;33 W3ydeHue kneTok Apoxxkel nog MukpockonoMm. CpaBHEHHE MPOLIECCOB OPOKEHUS U 2 i 5 -
JpIixaHus.
IIpomexxyTouHasi aTTecTanus B gopMe IK3aMeHa 10
Hroro 3a 1 cemecTp 48 22 16 10
2 cemecTp
Pa3nen 4. PazMHoKeHHe M HHIUBHIYAJIbHOE Pa3BUTHE OPraHU3MOB
Kuznennsrit mukn xinerku. Mutepdasza u muro3. CrpoeHue xpomocoMm. JIUMIOUIHBIA U -
20. | JI 12 | rammouaHelii XpOMOCOMHBIE HaOOpbl. XpomaTuabl. [IUTOIOrHYecCKHe OCHOBBI Pa3MHOXKEHHUS H 2 2 -
VH/IMBUYAJILHOTO Pa3BUTHs OPraHU3MOB.
o1 | 113 Henenune knetkn — muto3. Cragum mutosa. Ilponeccsl, mponcxonsiye Ha pa3HbIX CTAJUAX 2 2 i -
MuTO3a. brnonoruueckuit cmpica Mutosa. [Iporpammupyemast ru6enb KJIETKH — aronTo3.
22. | JIP 1 | U3yuenue (a3 MUTO3a B KJIETKaX KOpeEIIKa JyKa 2 - - -
23. | J114 | ®opmbl pa3MHOXKEHUsT OpraHW3MOB: Oecriojioe M MmosioBoe. Bujapl 6ecrnoyioro pa3MHOXKEHHMS: 2 2 - -




JACJICHUEC HaAABOC, IIOYKOBAHHMEC OJHO- M MHOTOKJIICTOYHBIX, CHOpOO6p3.30BaHI/I€, BCIr¢TaTUBHOC
PAa3MHOXKCHHUC. I/ICK}’CCTBGHHoe KIIOHUPOBAHHUEC OPraHu3MoOB, Cro 3HAYCHUC [JId CCICKIHU.
ITonoBoe Pa3MHOKCHHUEC, €0 OTIIMYUA OT OecmoJoro.

24,

J15

Meiio3. Cragun u mpouecchl meio3a. Kpoccunrosep. buosornueckuii CMbICI W 3HAUYCHHE
Meiio3a. ['amerorenes — mporecc 00pa30BaHUS TOJIOBBIX KJIETOK Y J>KMBOTHBIX. [loJIOBBIC
Keye3bl: CeMEHHUKH U suuHuku. CnepmartoreHe3 u ooreHe3. OCOOEHHOCTH CTpPOEHHUS
SHUIIEKIIETOK U criepmaTo3ouioB. Omionorsopenue. IlapreHorenes.

25.

J16

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). DOMOpHOHAJIbHOE pa3BUTHE (dMOpHOreHe3). OTambl
SMOPHOHAIBHOTO Pa3BUTHUS Y TIO3BOHOYHBIX )KHBOTHBIX: IPOOJICHHE, TaCTPYIISINS, OPTaHOTCHE3.
[ToctomOproHabHOE pa3BUTHE. THUIBI TMOCTAIMOPHOHATIBHOTO PAa3BUTHS: MPSAMOE, HENpsMoe
(JTMYUHOYHOE).

26.

JIP 2

BrrsiBnienne n onrucanue IMPU3HAKOB CXOACTBA 3ap0)11>nne171 YCJIOBCKA U APYTrUX MO3BOHOYHBIX, KaK
JA0Ka3aTCJIbCTBO WX 3BOJIFIONMOHHOT'O POJACTBA

27.

1139

PerOHYKTI/IBHOC 310pPOBEE. HOCJ’IG}ICTBI/ISI BJIMAHUA aJIKOI'OJIsI, HHUKOTHHA, HAPKOTHUYCCKUX
BCIICCTB, 3arpsA3HCHHUA CPCAbl HA Pa3BUTHEC YCIIOBCKA

28.

I13 10

HNuTennextyajabHas urpa «3anumaresbHasi 0M0JIOTHSD)

Pasznen 5. OCHOBBI reHeTHKH U CeJIeKIMH.

29.

J17

[Ipenmer u 3agaun reHeTUKU. MeTo bl TeHETUKH. [ eHeTnueckas CHMBOJIMKA. 3aKOHOMEPHOCTH
HacjeI0BaHUsl TPHU3HAKOB, ycTaHOBICHHBIE . Menaenem. MoHOTHOpUIHOE CKpEUIMBAHHE.
JurubpugHoe  ckpemuBaHue. Mcmonb3oBaHME — aHAIM3UPYIOMIETO  CKPEIIMBAHUSA IS
OTIpeIeJICHUS TEHOTHITa OCOOH.

30.

I13 11

CocraBnenue HpOCTCﬁHIHX CXEM MOHOI‘I/I6pI/I,Z[HOl"O n I[I/II"I/I6pI/II[HOl"O CKp€lIMBaHus, PCIICHHUC
T€HETUYCCKUX 3a1a4.

31.

J18

XpoMoCoOMHas TeopHs HacleACTBEHHOCTH. ['eHeTnueckue kapThl.l eHeTnka nosa. Hacnenosanue
MPU3HAKOB, CLEIJICHHBIX ¢ mojoM. VM3mMeHuMmBOocTh W €€ BHABL.  XapaKTepUCTHKA
MOIU(DUKAITMOHHOW M3MEHYMBOCTH M €€ CBOMCTBA

32.

JI19

HacnenctBennas u KOMOMHATHBHAs W3MEHUYMBOCTh. Meio3. MyTallMOHHAsT W3MEHUYUBOCTbD.
Knaccudukanuss wmyranuii. MyrareHasle  (QakTopbl. 3aKOH TOMOJOTHYECKHX pSAIOB B
HaclneacTBeHHol n3MenunBocty H. M. BaBuioga.

BuesgepHas HacleICTBEHHOCTb UM U3MEHUMBOCTh. |'eHeTuka uenmoBeka. CoBpeMEHHOE
ompejeneHue renoruna. HacnencrseHHble 3a0071€BaHUS Y€TIOBEKA.

33.

J20

CTBOJIOBBIC KIICTKH. HpI/IHLII/IHBI 3A0pPOBOTO O6p3321 KH3HHU, AUArdoCTHKHU, HpO(l)I/IJ'IaKTI/IKI/I n
JICUCHHUSI TEHETUYCCKUX OOJIC3HEH. Meauko-TeHeTHUECKOe KOHCYJIbTUPOBAHHUC. 3HadeHue
MEIUIIMHCKOM T€HETUKHU B MMPCAOTBPAICHUHN U JICUCHUU I'CHCTUYCCKUX 3a00JICBaHMI YEIIOBEKA.
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34.

JIP 3

W3yuenne MOAM(PUKALMOHHOW M3MEHYMBOCTH, MOCTPOCHHE BapHALMOHHOTO psiAa U
BApUALIMOHHON KPUBOHI

35.

J21

Cenekuusi Kak Hayka M MpoOIEecC. 3apOoXIACHUE CelIeKUUu W aoMectukarnus. Yuenue H. U.
BaBuioBa 0 meHTpax NPOMCXOXKAECHUS W MHOTrooOpasusi KyJIbTYpPHBIX pacTeHuid. LIeHTpsI
IMPOUCXOXKIACHUA JOMAIIHHUX JKHWUBOTHBIX. COpT, nmopoaa, MmTaMM. COBpeMeHHI)IG METOAbI
cenekuuu. OneHka skc-tepbepa. WHOpumuur. Iereposuc. AyrOpuaunr. MckyccTBeHHbIN
MYTareHe3 W MOJIyYCHUE NOJHUIUIONAOB. JIOCTHKEHHUSI CEJEKUMU PACTEHHUM, MXHUBOTHBIX U
MHKPOOPraHHU3MOB.

36.

J122

CocrapjeHue U aHAIU3 POAOCIOBHBIX YCJIOBCKA

37.

JI23

buortexnonorus. ['ennast nmxenepus. Jransl co3aanus pekomouHantHoil JIHK u TpancreHunix
OPraHu3MOB. Kirerounas UHXEHEPUSL. Kiterounsie KYJIBbTYPBL.. KitonnpoBanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W 3THYECKHE
npoOiembl. MO — renetndecku MOAU(PHUIIMPOBAHHbIE OPraHU3MBI.

38.

JIP 4

BrisiBneHue MyTareHoB B OKpy’Karollel cpesie 1 KOCBEHHasl OlleHKa BO3MOKHOTO MX
BJIMSIHUSL HA OPTaHU3M.

2

Pa3nen 6. DBomonuonnoe yuenue. [Ipoucxoskienne u pa3BuTue ;Ku3Hu Ha 3emiie

39.

J24

HpOI/ICXO}KI[eHI/IC N Ha4YaJIbHBIC JTaIlbl Pa3BUTHA XHW3HU Ha 3emie. ['umoressl IMPOUCXOKACHUA
KH3HHU.

2

40.

J25

Hcropust pa3BuTHs 3BOTIONMOHHBIX uiaeh. 3Hadenue padbot K.JIunnes, XK.b.Jlamapka B pa3Butun
ABOJIIOLIMOHHBIX KUK B OHoJIoTHH. DBOMIOIIMOHHOE yueHue Y. /[apBuHa.

41.

J126

ITaneonTosiornyeckue u 6H0reorpa(b1/mec1<ne CBHICTCJILCTBA 2BOJIIOLIMH. :‘)M6pI/IOHOFI/ILIeCKI/Ie u
CPAaBHHUTCIIbHO-aHATOMUYCCKUC CBHACTCIIBCTBA 3BOJIFOIINH. CXOI[CTBO MCEXaHHU3MOB
HaCJICACTBCHHOCTH N OCHOBHBIX METa00INYECKUX HYTeﬁ Y BCCX OPraHnu3mMoOB.

42.

J27

MuxkposBomtonusa. EcrectBennsiii ot60p. @opmbl ectrectBeHHOro otbopa. OCHOBHBIE (HOPMBI
BHUJI000pa3oBaHus: reorpaduueckoe, skosorudeckoe. MakposBomtonus. DOpMbI 3BOIIOIMH.
HeobpaTtumocTs 3BOIIONUH.

43.

I13 12

[TpucniocobneHre OpraHu3MOB K pa3HbIM cpelaM OOHMTaHUsS (BOJHOW, HAa3eMHO-BO3IYIIHOM,
MTOYBEHHOM).

44,

JI28

HaquLIe THITOTE3bl BO3HUKHOBEHMS KM3HH Ha 3eMIIe.

45,

J29

q)OpMI/IpOBaHI/IC OCHOBHBIX T'pYHII KHMBBIX OpPraHHU3MOB. PasButne xu3Hu Ha 3emie 110 IpaM U
TNepruoiam.

46.

JP 5

HSy‘{eHI/IC HNCKOIMaCMBIX OCTAaTKOB paCTeHI/Iﬁ M )KXUBOTHBIX B KOJIJICKIIUAX

N DN (NN

Paszpnes 7. Ilpoucxoxaenune 4eaoBeKa

47.

JI30

9BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/IH KaK HayKa. I[BI/I)KYIJ_II/IG CHJIbl aHTPOIIOTCHE3a. OcHOBHBIC
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cTaauu 1 BETBU 5BOJJIIOIIMH YCJIOBCKA.

48.

J31

Yenoseueckne packl. OCHOBHBIE OOJbIIKE pachl. YepThl MPHUCIIOCOOICHHOCTH TpEACTaBUTENCH
YeJIOBEYECKMX pac K YCIOBHUSAM CyllecTBOBaHUS. EnmHCTBO uenoBeueckux pac. Kpurtuka
pacuzMa.

49,

I13 13

Ananns n OLCHKA pa3JIMYHBIX T'MIIOTC3 MPOHUCXOKIACHHUA YCTIOBCKA

Pasznen 8. OcHOBLI DK0JIOTHH.

50.

J132

Okojorus - 3a7adyd U paszjaenbl. MeTonbl dKojornuyeckux uccienoBanuil. Cpenpl oOuTaHus
OpraHM3MOB: BOJIHAs, HA3€MHO-BO3IyIIIHAsl, IOYBEHHAsI, BHYTPUOPraHU3MEHHas!.

Okonorudeckue (akropsl W UX Kiaccuukanus. JleldicTBue 5KoJIOTHYECKUX (DaKTOpPOB Ha
OpraHU3MBl.

51.

JI33

Abuotnueckue (¢pakropbl. buosornyeckue putMbl. buotnueckue ¢dakrtoppl. 3HaueHHE
OMOTHYECKNX B3aMMOJICHCTBHUM JUIsI CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

52.

J134

DKOJIOTMYECKHUE XAPAKTEPUCTUKH MOMYIAnu. OCHOBHBIE TOKA3aTeNN MOMYJISLIANA: YACIEHHOCTb,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHPOCT, MHrpanus. J[[uHaMHUKa YHCIEHHOCTH
MONYJISALIMY U €€ Peryssinusl.

53.

JIP 6

Onucanue MomyssAIUil, HAXOAAUIUXCSA HA TpaHU Mcue3HoBeHus (1o marepuanaM «KpacHoil kHuru
PecryOonuku Anpires»).

54,

I13 14

CocraBiieHHE CXeM TIepeay BEIIECTB U SHEPTHH I10 IETSIM IMTUTaHUsI B TIPUPOTHON
9KOCHCTEME U B arpolieHO3e

55.

I13 15

Pemenne sxoorngaeckux 3aga4

Pa3znen 9. buocdepa.

56.

J 35

buocdepa — rmobanbHas skocuctema. KpyroBopoT BaKHEHIIMX OHMOTEHHBIX JJIEMEHTOB B
ouocdepe.

S7.

J136

OKOJIOTHYECKHE CHCTEMBEI (BKOCI/ICTGMBI). IlonssTne 00 DJKOCHCTEME U 6I/IOFGOI_ICH03€.
(DYHKI_[I/IOH&]'II)HI)IG KOMIIOHCHTBI JKOCHUCTEMBI. prrOBOpOT BCIICCTB MW IIOTOK OHEPIHU B
OKOCHCTEMC. TpOCbI/I‘ICCKI/Ie YPOBHHU SKOCHUCTEMBI. OCHOBHBIE TIOKa3aTed DSKOCHCTEMBI:
6I/IOMaCCEI, npoayKOus. DKOJI0TrHYeCKre InmupamMuyibl: MMPOAYKLIUH, YUCICHHOCTH, 06HOMAacChI.
CBolicTBa KOCHCTEM: YCTOﬁQHBOCTB, CaMOpeTyJIsiusA, pa3BUTHUC. CYKI_ICCCI/ISI.

58.

J137

HpI/IpOI[HHC 9KOCHCTEMBI. DKOCHCTEMBI 03ép " PCK, XBOHWHOTO WU KU POKOJIUCTBCHHOI'O JICCA.
AHTpOHOFCHHBIe 9KOCHUCTCMBI. AI‘pOBKOCI/ICTeMLI. yp603KOCI/ICTCMH. buonornueckoe wu
XO3SMCTBEHHOE 3HAYCHUE AarpOdKOCUCTEM U yp603KOCI/ICTeM. Bnopa3H006pa3I/Ie KakK (1)aKTOp
YCTOI\/'ILII/IBOCTI/I O9KOCHUCTECM. CoxpaHeHHe OMOJIOTHYECKOTO pa3Hoo6pa3I/I;1 Ha 3emiie.

59.

I13 16

EI/IOC(I)Cpa U 4YeloBeK. 3MeHeHUs B 6H00(bepe. IlocnencTBus OeATEIBHOCTH 4YEIOBEKA B
OKPY)KaIOH_Ieﬁ cpeac. Bo3zgaeiicTBue HpOPI3BO,ILCTB€HHOfI ACATCIIBHOCTU HA OKPYXAOMIYIO CpCay B
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obnmactu cBoedl Oymymie mpodeccuu. [moOambHBIE JKOJOTHYECKHE MPOOIEMBI U TYTH UX
pemenus. JlocTrwkeHnst OMOJIOTHU M OXpaHa IPUPOIbIL.

60. | JIP 7 | BrisBieHHEe aHTPONIOTCHHBIX H3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH. 2 - - 2 - -
NuauBu1yanbHbIA POEKT 16
IIpomexyTouHas arrecTauus B gopme IK3aMeHa 10
HTtoro 3a 2 cemecTp 108 52 16 | 14 | 10 16
UTOro 156 74 32 114 ] 20 16
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2.3. Conepxanue yueoHoit mucuumianabl CO0.02.02 Buosaorus

Konapl
Coaep:xanne yueOHOro MaTepuaia, NpaKkTHYecKne 3aHATHS, Q)opanyeMbix
HaumeHnoBanue pa3ie/ioB O0beM | KoMIeTeHIUIA,
J—— CaMoCTOsITEIbHAsI Pa6oTa 00y4aroIHuXCs 4acoB | OCBANBACMLIX
3HAHMI U
YMeHuit
1 cemecTp
Conepxxanue yueOHOro Marepuaja
buonorus — Hayka o xusHu. Cucrema OM0JI0rH4eckux HayK. MeTo/ bl TO3HAHUS )KUBOM IPUPO/IBL. 4
Xusble cucreMbl (OMOCHCTEMBI) KaK MPeAMET U3yueHus: 6uonoruu. OTinyue KUBbIX CUCTEM OT
Pasnen 1 HeopraHnyeckoi npupo ipl. CBONCTBA M YPOBHU OpraHU3allui OMOCHCTEM. 3 1{731 4,
yKa 0 *u3HU. Crucrema OMOJIOTHYeCKUX HayK. MeTo1bl MO3HAHUSI dKUBOU MPUPOIbI 2 OK 04, OK 07
2 YXuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTInune KUBBIX CHCTEM OT 9
HEOpraHu4ecKou nmpupo ibl. CBONCTBA U YPOBHU OPTraHU3AIINN OMOCHCTEM.
IIpakTHYecKue 3aHATHS -
Tema 2. Coaep:kaHue y4eOHOT0 MaTepHaja 32,34
XHUMUUECKUH COCTAB U XHUMUUECKUH COCTaB KIETKH. Makpo-u MHKPOIJIEMEHTHI. Boia 1 MUHEpaIbHbIE BEIECTBA. V1,V4, V5V
CTPOEHHE KIIETKU [Moanepxanue ocmoTuyeckoro OanmaHca. benku. AMHHOKHCIOTHI, HE3aMEHHUMBbIE M 3aMEHUMBIE 6,Y7,Y8
AMUHOKHCIIOTBl. YPOBHH CTPYKTYyphl OenkoBoil Mosiekynbl. @OepMeHTbI U HX CTpPOCHHUE. OK 01, OK 02,
Kodepmentsl. Buramunbl. VYrieBoipl: MOHOCaxapuibl, AUCAXapuiabl U  MOJHCAXaPUIBL. OK 04, OK 07
buonoruueckue ¢GyHkuuu yriaeBoaoB. M3yueHue KaTaquTH4YECKOW aKTUBHOCTH (DepMEHTOB (Ha
npuMepe amMmiasbl WM KaTanasbl. Jlumupel: Tpurauuepunsl, Gochorunuabl, CTEPOUIBIL.
lunpodunsHo-ruapodoOHBIe CcBOMCTBa. buomornyeckne QyHkuuu aunuaoB. HykiienHOBbIE 99

kucnotel: JIHK u PHK. Crpoenue u pynxiuu ITHK. Ctpoenue u dynkuuu PHK. AT®: crpoenue u
¢byukiun. Luronorus — Hayka o kietke. MeToibl u3ydeHust kieTku. KieTka kak menocTHast >KuBas
cuctema. OOmMe NpPU3HAKK KIETOK: 3aMKHyTas HapyxkHas MemOpana, monekynsl JIHK kax
TeHeTUYeCKUH  ammapar, CcucTeMa CcHHTe3a Oenka. Tumbl KIETOK: OJyKapuOTHUYECKas W
npokapuoTHueckas. OCOOEHHOCTH CTPOCHHSI MPOKAPUOTHUECKON KieTku. KierouHas creHka
Oaktepuit. CTpoeHne SyKapuoTHUecKor KineTku. OCHOBHBIE OTJIIMYHUS PACTUTENBHOM, )KHBOTHON U
rpubHOii kieTku. [ToBepXHOCTHBIE CTPYKTYpHI KieToK. [lnasmaruueckas memOpaHa, e€ CBOICTBa U
¢byukun. [uronnasma u e€ opraHougsl. OgHoMeMOpanHble opraHouabl kietku: JIIC, ammapar
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I'osbxu, mu30coMsl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKA: MUTOXOHIPUH, TUIACTHU/IBL.
[IpoucxoxaeHne MUTOXOHIAPUN | TuIacTUA. Bumel muiactun. HememOpaHHbIE OpraHoOUIbl KIETKH.
@OYHKIMM OpPraHOMJOB KIETKU. Bximtouenus. SAnpo — perynastopHelil neHTp kietkud. CrtpoeHue
saapa. XpoMOCOMBI. TpaHCHOPT BElIECTB B KJIETKE. [IpuroroBieHne u onucaHne MUKpPOIIPENapaToB
KIETOK pacTeHud. M3ydyeHue cCTpoeHMsI KJIETOK pAcTeHMH, JKMBOTHBIX M OakTepuil 1oA
MHKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax ¥ UX ONMCAHUE

TeopeTnueckue 3aHATHS 12
3 XuMHU4eCKui coCTaB KIeTKH. Makpo-u MHKpPO3JIeMEHTHI. Bosla 1 MUHepabHbIC BEIIECTBA. 2
[loanepxanue ocmotuyeckoro OanaHca. beiaku. AMUHOKHUCIIOTBHI, HE3aMEHMMBIE M 3aMEHHMBbIE
AMUHOKHCJIOTBl. YPOBHH CTPYKTYpPbI OEJTKOBON MOJIEKYJIbI.

4 ®epmenThl U uX cTpoeHue. KopepmeHnTsl. Butamunsl. YriaeBoabl: MOHOCAXapu/ibl, AUcCaxapuibl U 2
nosMcaxapuabl. buosornyeckue GyHKIMH YTIEBOIOB.

5 Jlunuael: Tpurmmuepunsl, ¢ochommnuael, crepoussl. ['mapodumibHo-THAPO(GOOHBIE CBOICTBA. 2
buonorunueckue @pynkunu aununoB. Hykneunossie kucnotsl: [JHK n PHK. Crpoenue u gpynkiun
JIHK. Ctpoenue n pynkuuu PHK. AT®: ctpoenne n pyHkumu.

6 Iuronmormsi — Hayka O KJIeTKe. MeTonasl M3ydeHHs KIeTKH. KieTka Kak IeoCTHasi >KHUBas 2
cuctemMa. OOmmMe NpU3HAKK KIETOK: 3aMKHyTas HapykHas MmeMOpana, moiekynbl JIHK kax
reHeTHUYECKUI anmnapar, cicTeMa CUHTe3a OesKa.

7 TIpoucxoxaeHne MUTOXOHAPUN U tuiacTull. Buapl minactua. HememOpaHHBIE OpraHOWIBI KIICTKH. 2
DYHKIIMY OPraHOUIOB KJIETKH. BKiItoueHus.

8 Snpo - perynsTopHsiid eHTp KieTku. CTpoeHue sapa. XpoMocoMbl. TpaHCIIOPT BEMIECTB B KIIETKE 2
IpakTHyecKHe 3aHATHSA 10
1 M3yueHne KaTaJIuTHYECKON aKTUBHOCTH ()epMEHTOB (Ha IPUMEPe aMIJIa3bl WM KaTajaasbl). 2
2 Tumel KJIETOK: JyKapuoTHyecKas U  mnpokapuotudeckas. (OCOOEHHOCTH  CTpPOEHUS 2
MPOKAPUOTHYECKOM KiIeTkH. Kierounas crenka Oakrepuil. CTpOoCHHE JYKAPHOTHYECKOW KIICTKH.
OCHOBHBIE OTIIMYUS PACTUTEIHHOM, SKUBOTHOW U TPHOHOMN KIIETKH.

3 IloBepxHOCTHBIE CTPYKTYphl KieTok. [lnasmarmueckas memOpaHa, €€ CBOWCTBA U (YHKIIUU. 2
Huromnasma u e€ opranouasl. OnHomemOpanHbie opraHouasl kietku: JOIIC, anmapat ['onbmxw,
n130coMbl. [1os1yaBTOHOMHBIE OpraHOM/IbI KJIETKH: MUTOXOHIPUU, TUIACTHU/IBI.

4 TIpuroToBJIeHHE U ONMCAHUE MUKPOIIPEapaTOB KJIETOK PacTEHUH. 2
5 N3ydeHue cTpoeHUs KJIETOK PacTEHHH, )KMBOTHBIX M OakTepuil MOJ MHKPOCKOTOM Ha TOTOBBIX 2

MUKpOIIperapaTax u uX OIMMMCAaHNC
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Tema 3. Conep:xanue y4eGHOro MaTepuaia 12 32,34

JKuszuenesarenpbHOCTh OOMeH BemiecTB, WM METa0OJMU3M. ACCHUMIIIALINS W JAUCCUMWISIHS. POJb 3aKOHOB COXpaHEHHS V1,V4, V5V
KJIETKH BELIECTB M SHEPIMM B MOHMMaHMM MeTaGonusma. Tumbl oOMena Bemect.dotocuutes. Daspl u 6,Y7,V38

peakiuu (GoToCHHTE3a. XeMOCHHTE3. XeMOCHHTE3UpyIolue OGakTepuy. 3HaueHHe (HOTOCHUHTE3A M OK 01, OK 02,

OK 04, OK 07

XEMOCHHTE3a JIIS JKU3HU Ha 3emuie. DHEePreTHUecKHuii 0OMEH B KIJIETKE M €ro J3Tambl. | JIHMKOIM3.
bpoxxenne u ero Buabl. KucioponHoe oxucieHue, WM KIETOYHOE AblxaHue. OKUCIUTEIbHOE
bochopumpoBanne. IHHEeKTUBHOCTS SHEPreTHIECKOro oOMeHa. Peaknmuyu MaTpuyHOTO CHHTE3A.
I'enetnueckass mndopmamus u JIHK. T'enermueckuit kom u ero cBoWcTBa. TpaHCKpUINIIUAS —
MatpuuHnblii cunte3 PHK. Tpancnsiius — OuocunTes 6enka. Jransl TpaHcasuuu. Ponb pubocom B
Oouocunteze Oenka. Hexnerounble ¢GoOpMbl KU3HM — BUPYChl. (OCOOEHHOCTH CTPOEHHSI H
KU3HEHHBIM LUKI BUpycoB. bakrepuodaru. bonesnu pacteHuil, >XKMBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble Bupycamu. [Ipodunaktuka pacrnpocTpaHeHHs BUPYCHBIX 3aboneBaHuil. M3ydenue
KJIETOK JPOKkKeH nmoJ MuUkpockonioM. CpaBHEHHE MTPOLIECCOB OPOKEHUS U JAbIXaHUS.

Teopernyeckue 3ausATHs 6
9 OOMeH BemiecTB, WM METa00M3M. ACCUMUIISIIIAS M JTUCCUMUJISIHS. POJIb 3aKOHOB COXpaHEHUS 2
BEIECTB ¥ SHEPTUU B IOHUMAaHUU MeTabom3Ma. Tumsl oOMeHa BEIIeCTB.

10 ®otocunTte3. Da3pl U peaknuu (HorocuHTE3a. XEMOCHHTE3. XEMOCHHTE3UPYIONHE OaKTepUH. 2
3HadeHne POTOCHHTE3a M XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

11 Hexnerounsie ¢hopMbl )KU3HU — BUPYChI. OCOOCHHOCTH CTPOEHUS M )KM3HEHHBIN ITUKJI BUPYCOB. 2

baktepuodaru. bonesHu pacTeHuil, KUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMbIE BHPYCAMHU.
[TpodunakTruka pacnpoCTpaHEHHS BUPYCHBIX 3a00J€BaHUIA.

IIpakTHYecKkue 3aHATHS 6
6 DHepreTudyeckuii 0OMEH B KJIETKE W ero dTanbl. | nukonus. bpoxkenue u ero Buapl. Kucimopoanoe 2
OKHUCJICHHE, WM KIeToyHoe Jbixanue. OxkucnutenbHoe ¢ochopunupoBanue. IP(HEeKTHUBHOCTH
SHEPreTHYeCKOro oOMeHa.

7 Peaxuum marpuuyHoro cuHTe3a. ['eHetmueckas wmHpopmarnus u JIHK. 'eHeTnueckuii kox U ero 2
cBorictBa. Tpanckpunmus — Marpuublid cuHTe3 PHK. Tpancisuus — OuocuHTe3 Oenka. DTaribl
TpaHcisIuu. Posib ppubocoM B OMocuHTE3E OerKa.

8 MzyueHue KIETOK Jposxkel o Mukpockornom. CpaBHEHHE ITPOLECCOB OPOKEHUS U IbIXaHMUS. 2
2 cemecTp
Pasznea 4. Coaep:xanme yu4eOHOro MaTepuaja 18 31, 32, 34
PasMHOkeHnE 1 Kuznennsiit nuka kietku. MaTepdasa nu muro3. Crpoenne XxpoMocoM. JIUIIONIHBINA U TarIon THbINH V1,V4, V5V
HHIUBUIYAIbHOE XPOMOCOMHBIE HaOOpbl. Xpomatusl. L{uTonornyeckre OCHOBBI Pa3MHOXKEHUS U MHIUBHIyalbHOTO 6,Y7,V8
pa3BUTHE OPraHU3MOB pasButus opranu3moB. [leneHne knerkn — muto3. Craguu Muto3a. [Iponeccel, npoucxomsmue Ha OK 01, OK 02,
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pasHbIX cTaausax MuTo3a. buonoruueckuil cmpica murosa. IIporpammupyemas rubenb KIETKH —
armonTo3. M3ydyenue ¢a3z MuTO3a B KIETKaX Kopeuika jyka. Popmbl pa3MHOXKEHHS OPraHU3MOB:
Oecrionioe U mosioBoe. Buapl Oecrionoro pasMHOXKEHHUS: JAEJICHUE HaJBOE, MOYKOBAHHUE OJIHO- U
MHOTOKJIETOYHBIX, CHopooOpa3oBaHue, BEr€TaTUBHOE  pPa3MHOXEHHUE. HckyccTBeHHOE
KIIOHUPOBAHUE OPraHU3MOB, €ro 3HaueHue s cenekuuu. [lonoBoe pasMHOKEHUE, €ro OTIUYUS OT
Oecrionoro. Meiio3. Craguum u mporecchl Meino3a. Kpoccunrosep. buonormueckuit cmpica u
3HaueHue Meio3a. ['amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK y )KHBOTHBIX. [1o/T0BBIC
JKeJe3bl: CEMEHHUKHU U SSHYHUKU. CriepmaToreHes u ooreHe3. OCOOEHHOCTH CTPOSHUS SHUIEKIETOK U
cnepmaro3zonioB. OmnonorBopenue. Ilaprenorenes. MuauBuiayanbHOe pa3BUTHE (OHTOTEHE3).
OMOpuoHanbHOE pa3BUTHE (IMOpUOTEHE3). DTanbl 3MOPHOHAIHHOTO PA3BUTHS Y TMO3BOHOYHBIX
KUBOTHBIX: JpoOyieHue, racTpyisuus, opraHorenes. IloctamOpuoHanbHOE pas3BuTHE. THIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: MpsAMOE, HENpsiMoe (JIMYMHOUYHOE). BpIsBIeHHE U omnucaHue
MPU3HAKOB CXOJCTBA 3apojbllliell 4YeJoBeKa M JPYrUX IMO3BOHOYHBIX, KaK JIOKa3aTEJbCTBO HX
3BOJIIOIIMOHHOTO poAcTBa. PenponykTuBHOE 310poBbe. [locinencTBUS BIUSHUS aIKOT0JIs, HUKOTHHA,
HapKOTHUYECKUX BEIIECTB, 3arps3HEHMsI CPE/Ibl Ha Pa3BUTHE YEJIOBEKA.

Teopernyeckue 3aHsATHS

10

12 JXuznennbi 1wk kieTkd. HMuaTepdasza m muto3. CrtpoeHue XpomocoM. JMIIOugHbIA u
TaIyIONIHBI XPOMOCOMHBIE HaOoOpbl. XpomaTtuisl. LluTonorndyeckne OCHOBBI Pa3MHOXKEHHS W
WH/IMBHTyIbHOTO Pa3BUTHS OPraHU3MOB.

13 Jlenenue knetku — muto3. Craauum mutosa. [Ipoiecchl, nmpoucxoasmire Ha pa3sHbIX CTATUSAX
MuTto3a. buonornueckuii cmbica muto3a. [Iporpammupyemasi rubesnb KJIETKH — arorTo3.

14 ®opmbl pa3MHOXKEHHS] OPraHU3MOB: Oecrojoe U MoJoBoe. Buabl 6ecrosioro pa3MHOXKEHHS:
JiefieHue Ha/JBOE€, IOYKOBAHHME OJIHO- M MHOTOKIETOYHBIX, CIOPOOOpa3oBaHUE, BET€TaTUBHOE
pa3MHOeHHe. VIcKycCTBEHHOE KIIOHHMpPOBaHHE OPraHU3MOB, €ro 3HaueHue Juis cenekiuu. [lonosoe
pa3MHOEHHE, ero OTINYHUS OT OECIoJIoro.

15 Meiio3. Craguu u mpouecchl Meio3za. Kpoccunrosep. buonorumdeckuii cCMbIca U 3Hau€HUE
Meio3a. ['ameTorene3 — mporecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE Kene3bl:
CeMeHHUKH M siuyHuKd. Crepmarorene3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIEKIETOK U
cnepmaro3onoB. OmiogorBopenue. [lapreHorenes.

16 WunauBuayanpHOE pa3BUTHE (OHTOreHE3). OMOpPHMOHAIBHOE pPa3BUTHE (SMOpUOTEHE3). JTallbl
SMOpPHOHAIILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX KMBOTHBIX: JPOOJIEHHE, TacTPyJSIusl, OpPraHOTeHES.
[TocTomOproHanbHOE pa3BuTHE. THUIBI MOCTAIMOPUOHATBHOTO PA3BUTHUS: MpPsMOE, HENpsMoe
(TMYMHOYHOE).

IIpakTHYecKne 3aHATHA

OK 04, OK 07
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9 PenponyktuBHOoe 3710poBbe. IlocnmencTBUS BIMSAHUS AJKOTOJs, HUKOTHHA, HAPKOTUYECKUX 2

BEIIECTB, 3arPSA3HEHMSI CPEJIbl Ha pa3BUTHE YEJIOBEKa

10 UnTennekryanbHast urpa «3aHUMaTeNbHast OMOIOTHsD» 2

JlabopaTopHble padoThI 4

1 N3ydenue ¢a3 MUTO32a B KIIETKaX KOpEIIKa JTyKa 2

2 BeIsiBIIeHHE M OTIMCAaHKUE TPU3HAKOB CXOJICTBA 3apOBIIICH YeIOBeKa U JPYrHuX MO3BOHOYHBIX, KaK 2

JI0Ka3aTeIbCTBO MX YBOJIFOIIMOHHOTO POJICTBA.
Paznen 5. Coaep:xkanue yueOHOro MaTepuajia 20 31,32, 33,34
OCHOBBI TEHETUKH H [Ipenmer m 3amauM reHEeTUKHA. MeETONBI TEHETHKH. | eHeThdeckas CHMBOJIMKA. 3aKOHOMEPHOCTH Y1,Y2,V3.
CeJIeKIINH. HACNeOBAHKs TIPH3HAKOB, ycTaHOBIeHHbIe I. MenjgeneM. MoHOTHOPHIHOE CKpENIMBAHIE. Y4, V35, Ve,

JlurubpunHoe ckpemuBaHue. Vcmonp30BaHNe aHAM3HUPYIOMIETO CKPEIIWBAHUS [UIS OTPEACICHUS Y7.,Y8

reHotuna ocoOu. CocTaBleHHE TPOCTEUIUX CXeM MOHOTHOPHIHOTO | JUTHOPHIHOTO %If( (())11, (())II<< (())27’

,

CKpEIIUBaHMsI, PEIICHUE TeHEeTUYECKUX 3ajad. XpoMOCOMHasi TEOPHsSl HACIEJICTBEHHOCTH.
I'enernueckue kaptel. ['eHetmka mona. HacnemoBanue NPU3HAKOB, CHEIJIEHHBIX C TOJIOM.
N3meHunBOCTh U €€ BUbl. XapaKTepUCTHKA MOIN(UKALMOHHOW N3MEHYUBOCTH U €€ CBOMCTBA
HacnenctBennas u KoMOWHAaTHBHAsT W3MEHYMBOCTh. Meio3. MyTanmoHHas HW3MEHYHUBOCTb.
Knaccudukanus wmyramuii. Myrareddsie  (akTopbl. 3aKOH TOMOJIOTHYECKHX  DPSJOB B
HacnencTBeHHo namenunBoctu H. Y. BaBunoBa. BHesnepHast HacneqCTBEHHOCTh U U3MEHUYHUBOCTD.
I'enetnka denoBeka. CoBpeMeHHOE ompeneicHue reHoTumna. HaciencTBeHHble 3a0o0JieBaHUS
yenoBeka. CTBOJIOBBIE KIIETKH. [IprUHITUIIBI 3T0pOBOTO 00pa3a KU3HH, THAarHOCTHKHU, TPOPUITAKTUKH
U JICYCHUS TEHETHYECKUX Oojie3He. MeauKo-reHeTHYeCKoe KOHCYJIbTHUPOBAHHWE. 3HaueHUE
MEIUIIMHCKON T€HEeTUKH B TIPEIOTBPAIICHUH | JICUCHUH TeHETHUECKUX 3a00I€BaHNUN YEIOBEKA.
N3yuenne MoaupuKalMOHHOW W3MEHYMBOCTH, MMOCTPOCHUE BAPUAIIMOHHOTO Psia U BapUAIIMOHHOMN
kpuBoH. Celeklusl Kak HayKa U Mpolecc. 3apoKIEHUE CEJICKIUU U JoMecTukauusa. Yuenue H. U.
BaBuioBa o 1eHTpax NPOMUCXOXKJACHHST M MHOTO0Opa3usi KyJbTYpPHBIX pacTteHuid. LleHTphI
MPOUCXOXKACHUS JTOMAIIHUX KUBOTHBIX. CopT, mopoja, mramMmM. COBpEMEHHBIE METObI CEJICKIUH.
Onenka oskc-Tepbepa. MuOpuaunr. [ereposuc. AyrOpuaunr. VcKycCTBEeHHBIH MyTareHe3s u
MOJy4YeHUE NOJUILTIONAOB. [JOCTHKEHUSI CENIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB.
CocTaBieHHe M aHaJIU3 POJIOCIOBHBIX 4YesloBeKa. buorexHosorus. ['eHHas WHXeHepHUA. DTalbl
co3nanus pekomOuHanTHOU JIHK u Tpancrennsix opranusmoB. Knerounas umxenepus. Knetounsie
KynbTypbl.  KJOHHMpOBaHHWE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Dkonorudeckue u yTudeckue mpoodneMsl. MO — reHeTnuecku MoAU(PUIIMPOBAHHBIE OPTaHU3MBI.
BrisiBieHME MyTareHOB B OKPYKAIOIIEH cpefie U KOCBEHHas OLIEHKa BO3MOXKHOTO MX BIIMSHUS Ha
OpraHu3M.
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TeopeTuquRne 3aHATHHA

14

17 IlpenMer u 3agauu reHeTUKU. MeTonbl TeHeTuKu. ['eHeTrndeckas CUMBOJIMKA. 3aKOHOMEPHOCTH
HacJIeJOBaHUSl IMPU3HAKOB, YycTaHOBJIEeHHble [. Menaenem. MoHOruOpugHOE CKpelIMBaHUE.
JurubpumHoe ckpeniuBaHue. Vcrmob30BaHHE aHATM3UPYIOMIETO CKPEIIUBAHUS I OTPEICIICHUS
TEHOTHIIa 0COOH.

18 XpomocomHas Teopust HaciencTBeHHOCTU. ['enernyeckue kapTol.l'enerrnka nona. Hacnegosanue
MIPU3HAKOB, CLEIUIEHHBIX € 110JI0oM. M3MeHunBOCTh U €€ BUbL. XapakTepucTUKa MOIU(UKALIMOHHON
M3MEHYUBOCTH U €€ CBOMCTBA

19 HacnenctBeHHas W KOMOMHAaTHBHasT W3MEHYMBOCTb. Melo3. MyrannoHHas H3MEHUUBOCTD.
Knaccupukanus wmyranuil. Myrarennble  ¢akTopbsl. 3akOH TOMOJIOTUYECKHMX pSAJIOB B
HacneacTBeHHOM n3MeHunsoctu H. M. Basuiiosa.

BresaepHas HacneACTBEHHOCTh M U3MEHUYMBOCTB. I eHeTrKa yenoBeka. COBPEMEHHOE OIPEEIICHHE
reHotuna. HacnenctBeHHble 3a001€BaHMsl YeIOBEKa.

20 CrBosnoBble KieTKU. [IpuHIuNbl 3710poBOro 00pas3a >KM3HM, AMATHOCTUKH, MPO(PUIAKTUKU U
JIEYeHUsS TEHeTHMYeCKUX Ooje3Hel. Menuko-TeHeTHYecKoe KOHCYJIbTUPOBaHHME. 3HaueHUe
MEJMIIMHCKOM F€HETUKH B MPEAOTBPAILIEHUH U JIEYEHUU FeHEeTUYECKUX 3a00JIeBaHH YelloBeKa.

21 Cenexmus Kak Hayka W TIpOIECC. 3apO’KJICHHE CeNeKIMH W AoMmecTukanus. Yuenue H. U.
BaBunoBa o 1eHTpax NPOUCXOXKACHHS W MHOTO00Opa3usi KyJbTYpHBIX pacTteHuid. LleHTphI
MPOUCXOKACHUS JOMAITHUX XKHUBOTHBIX. CopT, mopoja, mramMm. CoBpeMEHHBIE METOIbI CEIICKITHH.
Onenka »skc-tephepa. MuOpumuur. I'ereposuc. AytOpuaunr. WCKyCCTBEHHBIM MyTareHe3 H
TOJTy4YCHUE TOJHUILIONA0B. JIOCTHIKEHHSI CENIEKITNU PACTCHHM, )KUBOTHBIX 1 MUKPOOPTraHHU3MOB.

22 CocTaBjieHUE U aHAIIA3 POAOCIOBHEIX YCJIOBCKA

23 buotexnosorus. ['ennas umxeHepus. Dtansl co3nanus pekomonHanTHoW [IHK u TpaHcreHHbIx
OpraHu3MOB. Knerounas UH)KEHEPHSL. Knerounsie KYJIbTYpBI. KnonupoBanue
BBICOKOIIPOJTYKTUBHBIX ~ CEIIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJIOTHYECKHE M OJTHYECKHE
npobnembl. MO — renetndecku MOAUQPHUIIMPOBAHHBIC OPraHU3MBIL.

IlpakTHyeckue 3aHATHSA

11 CocraBieHue mpOCTEHIINX CXEM MOHOTHOPUIHOTO W JUTHOPUTHOTO CKPEIIMBAHUS, PELICHHE
TeHETUYECKUX 3a/1a4.

JlabopaTopHbie padboThl

3 U3zydyenue MOAM(PUKALMOHHOM W3MEHYMBOCTH, MOCTPOCHHE BApUALMOHHOTO psla U
BAPUALIMOHHON KPUBOHI

4 BoIsBIICHHE MYTarcHoB B 0pr>KaIOH.IeI71 Cpeac U KOCBCHHAA OLICHKA BO3MOYKHOTO UX
BJIMSIHUA HA OPraHU3M.
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Pasnean 6.

OBOJIIOIIMOHHOE yYEHUE.

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
Semie

Coaepikanue yueOHOro MaTepuajia

[IpoucxoxkaeHre M HayalbHbIE ATalbl Pa3BUTUs XU3HM Ha 3emuie. ['MIOTE3bl MPOUCXOKIECHUS
#u3HU. Mcropus pa3Butus sBoOLMOHHBIX uaeil. 3Hauenue pabor K.JIunnes, X.b.Jlamapka B
Pa3BUTHUH IBOJIFOLIMOHHBIX UJIed B OHOIOruy. DBOIOIIMOHHOE yueHue Y. /lapBuHa.
[Taneonronornvyeckue u Ouoreorpaduvyeckue CBHUICTEIHCTBA SBOJIONHUU. DMOPHUOJIOTHYECKUE H
CPaBHUTEJIbHO-aHATOMHUYECKHE CBUJIETEIBCTBA ABOJIIOLIUH. CxoncTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IYTEH y BCEX OPraHU3MOB. MUKPO3BOIIOIMS.
EcrectBennsiii ot6op. dopmbl ecrecTBeHHOro oTOopa. OcHOBHBIE (POPMBI BUI000pPA30BAHMS:
reorpaduueckoe, 2IKoyiorudeckoe. MakposBomonusa.  Dopmbl  3BosOIMU.  HeoOpaTumocTh
sBomonnu. [lpucnocobieHne OpraHM3sMoOB K pa3HbBIM cperaM oOuTaHus (BOAHOM, Ha3eMHO-
BO3JIyIIHOM, MouBeHHO). HayuHble TMmoTe3bl BOSHUKHOBEHMSI kKU3HU Ha 3emiie. DopMupoBaHue
OCHOBHBIX T'PYIII )UBBIX OpraHU3MOB. Pa3BuTHe ®U3HU Ha 3eMiie [0 3paM U MepHOaM.

W3ydeHne nckonaeMpIX OCTaTKOB PACTEHUH M dKUBOTHBIX B KOJUIEKIIMSIX

16

Teopernyeckue 3aHATHS 12
24 TIpoucxoskJieHUE W HAYaJIbHBIC dTalbl Pa3BUTHS XU3HU Ha 3emie. [MImoTe3sl MPOUCXOKICHUS 2
KU3HH.

25 Vicropust pa3BUTHS SBOTIONMOHHBIX uied. 3Hauenune padot K.Jlunues, XK.b.Jlamapka B pa3Butuun 2
ABOJIIOIIMOHHBIX UJIeH B Onostorun. DBosmonimonHoe yaenue Y. J[apsuna.

26 TlaneonTosiornueckue U OMoreorpaguuecKue CBUICTEILCTBA IBOJIOMUH. IMOPHOIOTHUECKHE U 2
CPaBHUTEILHO-aHATOMHYECKHE CBUJICTEIILCTBA SBOJTIOIIH. CxozactBo MEXaHH3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MYTEH Y BCEX OPraHU3MOB.

27 MuxkpoaBomonus. EcrectBennsiii ot6op. @opmbl ectecTBeHHOro oT6opa. OcHOBHBIC (HOPMBI 2
BHUJI000pa30BaHus: TeorpapuuecKoe, dKOJOTHUecKoe. MakposBomtonus. DopMbl  IBOIIOIUH.
HeoOpaTtumocTh 9BOIIIOLINY.

28 HayuHble THIIOTE3bl BOSHUKHOBEHHS KH3HH Ha 3eMIIe. 2
29 ®opMHpOBaHUE OCHOBHBIX T'PYIIN JKUBBIX OPraHW3MOB. Pa3BurTue XKM3HM Ha 3emiie TI0 3paM U 2
TIEPUOIaM.

IMpakTuyeckue 3aHATHS 2
12 TlpucnocoGieHrne OpraHU3MOB K pa3HBIM cpeiaM OOuTaHus (BOJHOW, HA3eMHO-BO3IYIIHOM, 2
MTOYBEHHOM).

JlaGopaTopHubie paGoTnI 2
5 N3ydeHne uCKOMmaeMbIX OCTaTKOB PACTEHUN M KUBOTHBIX B KOJUIEKIIUSIX 2

31,32, 33,34
Y1,V 2,V 3.
V4, VY56,
Y7,¥8
OK 01, OK 02,
OK 04, OK 07
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Paspen 7.
IIpoucxoxnenue
YeJI0BEKa

Coaepikanue yueOHOro MaTepuajia

DBOJIIOIMS YeJIOBeKa. AHTPOIOJIOrUs Kak Hayka. J[Brokymiue cuiibl aHtpomnioreHe3a. OCHOBHbBIE
CTaJMl M BETBU 3BOJIOLUM uenoBeka. YenoBeueckue packl. OCHOBHbIE Oousbline pachkl. YepTsl
MPHUCTIOCOOJICHHOCTH TIPEICTABUTENICH YEJIOBEYECKUX Pac K YCIIOBHUSM CylIecTBOBaHMs. EnMHCTBO
yenoBedeckux pac. Kputuka pacuzma. AHaiM3 M OLIEHKA PA3IUYHBIX THIIOTE3 MPOUCXOKICHUS
YeJI0BEKa

TeopeTquCRne 3aHATHA

30 DBousroniusl 4enmoBeKa. AHTPOIIOJIOTHST Kak Hayka. [IBwkymiue cuibl aHTporioreHe3a. OCHOBHBIE
CTaJMH ¥ BETBU SBOJIIOIUU YETIOBEKA.

31 Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachkl. UepThl MPHUCIIOCOOICHHOCTH MPEICTaBUTENCH
YCJIOBCUCCKUX pacC K YCJIOBUAM CYHICCTBOBAHUS. EI[I/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma.

IIpakTHyeckue 3aHATHS

13 Ananus u OLCHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUA YCIIOBEKA

31,32, 33,34
V1,Y2,V3.
V4, V56,
V7,V8
OK 01, OK 02,
OK 04, OK 07

Paznea 8.
OCHOBBI 3KOJIOTHH.

Conep:xxanue y4yeOHOro marepuasa

DOKoJIOTHSL - 3aJa4dl M pa3fesbl. MeToNbl HIKOJOTHYECKHX wucciaenoBanuii. Cpenbl oOWTaHUSA
OpPraHW3MOB: BOJIHAs, HA3eMHO-BO3JYyIHAs, MOYBCHHAS, BHYTPHOPTaHW3MEHHAs. DKOJOTHYCCKHE
(dakTopsl u ux Kinaccudukaius. [leficTBrue sKoJ0rnyecKkux GakTOpoOB HA OPTraHU3MBI.

AbGuoTtndeckue daktopsl. bruonornueckue puTmbl. buotnueckue dhakTopbl. 3HaYCHHUE OMOTHYECKUX
B3aUMO/JICHCTBUI Ui CYILIECTBOBAHHSA OPraHM3MOB B MPUPOJHBIX COOOIIECTBAX. DKOJOTUYECKHE
XapaKTepUCTUKU momyasuuu. OCHOBHBIE TIOKa3aTeld MOMYJISIUU: YHUCICHHOCTh, IUIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT, Murpainusa. J[uHamuKa 4YHCICHHOCTH MOMYNIALUA U €€
perymsauus. OmnucaHue MOMYJSAIMM, HaXOOANIMXCS HAa TI'PaHU HCYE3HOBEHUA (MO MaTepuanam
«KpacHo#t kauru PecnyOnmumku Appires»). CocraBieHHe CXeM Tepeladd BEIIECTB M SHEPTHH 10
LEMsIM TUTaHKs B IPUPOJHON IKOCHCTEME U B arpolieHo3e. Penienne 3KoJ0rnyeckux 3aaau.

12

Teopernyeckue 3aHATHS

32 Dxojorus - 3aJadyd U paszieiabl. METOoIbl IKOJOTHYECKUX HccienoBanuit. Cpenbl oOMTaHHS
OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/yIIIHAs, [IOYBEHHAsI, BHYTPUOPTraHU3MEHHAsI.

Dkosiorudeckue GakTopel W HX Kiaccudukaiusa. JleWcTBHE 3KOJIOTHMYECKHX (HaKTOpOB Ha
OpraHU3MBbI.

33 Ao6uotnueckue (¢akTopsl. buonornueckue putmbl. buoTnueckue ¢dakTopsl. 3HaueHHE
OMOTHUYECKUX B3aUMOJICHCTBUH /7Sl CYLIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

34 DKoJIOTHYECKHE XapaKTePUCTUKU MOy sui. OCHOBHBIE MTOKa3aTeH MOMYJISLUU: YUCICHHOCTb,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JJMHaMuKa YMCIIEHHOCTU MOMYJIALIUNA U
e€ perysnus.

31,32, 33,34
Y1,V2,¥3.
V4, VY56,
Y7,Y8,Y9
OK 01, OK 02,
OK 04, OK 07
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HpaRaneCRne 3aHATUSA

14 CocraBnenue cxem nepeaay BELIECTB U SHEPruM M0 LEMSAM MUTAaHUs B IPUPOTHOM
HKOCHCTEME U B arpoleHO3e

15 Perrenue dKOJIOTHYECKHAX 3a0a4

JlabopaTopHble padoThI

6 Onucanue MOMyIANNN, HAXOAUINXCS Ha TPaHHU MCYe3HOBEHUs (10 MarepuanaM «KpacHoi KHUTH
PecniyOonuku Anpiresi»).

Pa3nen 9.
buocdepa.

Conepxxanue yueOHOro Marepuaja

Okonoruyeckue cuctembl (9kocuctembl). Ilonstne 006 skocuctemMe U OMOreolEHO3E.
QyYHKIMOHAJIBHBIE KOMIIOHEHTBI JKOCHCTEMBI. KpyroBopor BemecTB M TIOTOK JHEPrUU B
skocucteme. Tpoduueckue ypoBHU 3KocucTeMbl. OCHOBHBIE MOKAa3aTeNM SKOCHUCTEMBI: Onomacca,
MPOJIYKIMS. DKOJOTHYECKHE MUPAMMJIBI: MTPOAYKLUHH, YHCICHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUYMBOCTH, camoperynsmus, pasButue. Cykieccus. [IpupoaHbIe 3KOCHCTEMBI.
DKOCHUCTEMBI 03€P U PEK, XBOWHOTO WJIM IIUPOKOIUCTBEHHOTO Jieca. AHTPOMIOTEHHBIE YKOCHUCTEMBI.
ArposkocucTeMbl. YpbosKkocucTeMbl. bruosiornyeckoe u X03siCTBEHHOE 3HaYEHHE arpodKOCUCTEM U
ypOoskocucteM. buopasnooOpaszue kak (daktop ycToiumBocTH dKocucTteM. CoxpaHeHue
Ounoslornueckoro paszHooOpaszust Ha 3emuie. buochepa u uenoBek. M3menenums B Oumocdepe.
[TocnencTBus neATeIbHOCTH 4YEJIOBEKA B OKpyKaromel cpene. BoznelicTBue NMpoW3BOACTBEHHOM
NESITETPHOCTH Ha OKPYXKAIONIyI0 cpeay B oOmactu cBoei Oyaymiert mpodeccuu. ['nmobambHbIe
9KOJIOTMYECKHE MPOOJIEMBI U ITyTH UX pemieHus. JIoCTHKeHNs OMOJIOTHU U OXpaHa MPUPOIbL.
BrisiBIeHHE aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH.

10

Teopernyeckue 3aHATHS

35 buochepa — rnobanpHas 3KocucTeMa. KpyroBopoT BaKHEHIIUX OHOTEHHBIX JJIEMEHTOB B
ounocdepe.

36 DOxosormueckue cucTeMbl (IKOocucTeMbl). [loHsTHE 00 »3KOCHCTEME U OHOTeOICHO3E.
OyHKIIMOHAIBHBIC KOMIIOHEHTBI OJKOCHCTEMBbl. KpyroBOpoT BemIECTB W IOTOK JHEPTHU B
skocucteme. Tpoduueckue ypoBHU 3KocucTeMbl. OCHOBHBIE MOKAa3aTENM SKOCHUCTEMBI: Onomacca,
MPOIYKIHsL. DKOJOTHYECKHE MUPAMUJbl: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBoiicTBa
HKOCHCTEM: YCTOHYMBOCTD, CAMOpEryJisiiius, pazButre. CyKieccusl.

37 IlpupoHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK, XBOWHOTO MM IIUPOKOJIUCTBEHHOTO Jieca.
AHTpOTIOTEHHBIE ~ JKOCHCTEMBl.  ATrpO3KOCHCTEMBI.  YpOo3kocucTeMbl. buonoruueckoe
X034MCTBEHHOE 3HAYE€HUE AarposKocucTeM U ypboskocucteM. buopaszHooOpasue kak (akrop
ycToiunBocTH 3kocucteM. CoxpaHeHHe OMO0JIOTHYECKOTo pazHooOpas3us Ha 3emiie.

31,32, 33,34
Y1,V 2,V 3.
V4, VY56,
Y7,Y8,Y9
OK 01, OK 02,
OK 04, OK 07
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IIpakTHYeckne 3aHATHS 2
16 buocdepa u yenoek. M3menenus B Ouocdepe. I[locnencTBusi IesITENLHOCTH YEIOBEKa B 2
OKpyXarouien cpene. BosaelictBue npoU3BOACTBEHHOM JAEATEIBHOCTH HAa OKPYKAIOIIYIO Cpely B
obnactu cBoeit Oymymel npodeccun. [ 100aTBEHBIC 3KOIOTHISCKUE TTPOOIIEMBI U ITyTH WX PELICHUS.
JlocTikenust OMOJIOTHH U OXpaHa MPHUPO/IBL.

JlabopaTopHble padoThI 2
7 BblsiBIIeHUE aHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEH MECTHOCTH. 2
NuauBuayaaibHbIA MPOEKT 16

. I'MO: numa Oyaymiero uiv puck Jyist 3A0POBbs?

. Kode - Bpen nnm monwza?

. [TanbMoBO€ Macio

. PacTenus - canuTapbl BO3yIIHON CpeIbl

. Anneprus Kak GpakTop IposiBICHHUS UMMYHOIe(ULINTA.

. buonornyeckun akTuBHBIE TOOABKH.

. [Ipupoanbie kaTacTpodBhl.

. [lo6aBku, KpacuTe M U KOHCEPBAHTHI B MHIIEBBIX MPOIYKTAX.

. AJ105 — 3e7IeHbII TOKTOP Ha MOJOKOHHHUKE.

10. Cost — ocHOBa 310POBOTO MUTAHUS WJIA HEMOMPABUMBINA Bpe 1JId OpraHuzma’?
11. JoGaBKu, KpacUTEIN M KOHCEPBAHTHI B MUIIEBHIX MPOIYKTAX.
12. Boga — ocHOBa >XU3HU Ha 3eMIIE.

03N Ok W~

Ne)
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3.KAJJEHIAPHBIA I'PA®UK BOCHUTATEJIBbHOM PABOTHI IO JUCHUILJINHE

Monynb 3. YueOHO-ucce10BaTeNbCKasi 1 Hay9HO-HCCIIEI0BATENbCKAs eI TeIbHOCTD

MHara, mecto HasBanue dopma OTBeTCTBEHHBIN JocTmwxkenus
MIPOBEACHUS MEpPOTPUSATHS POBEICHUS oOyyaromuxcs
MEPOTIPUATHS

SAuBaps, 2024 r. | UaremtekryanbHas | UaquBuayansao | 3.M.Boponnosa | ChopMUpOBaHHOCTH
[TonuTexHuueckuit urpa -TpyHIoBas OK 01, OK 02, OK
KoJule/DK prnana | «3aHuMaTeNbHas 03, OK 7, OK 09
MI'TYVY B noceinke ouosorus» [1o
S16:10HOBCKOM pazneny «Knerka —

€IUHUIIA JKUBOT'OY.

4. YCJI0OBUs PEAJIM3ALIUAU TPOTI'PAMMBI TUCHUTIJINHBI

4.1. TpeOoBaHMA K MaTepHAJILHO-TEXHMYECKOMY 00ecneyeHH 0
Jst peanuzanuu niporpammbl guciuiinael COO0.02.02 buonoruss mmeercs y4eOHBIH
KaOMHET ecTeCTBEeHHOHAaY4HbIX AucuuriuH (B 205).

OobopynoBanue y4eOHOro KabuHera:

- TIOCaI0YHBIC MECTA 0 YUCITY 00yJIarOIIHXCS;

- pabodee MeCTO Mpero1aBaTeds.

TexHuuyeckue cpeacTBa 00y4eHHs :

- paboyasi 10CKa;

- KOMIUIEKT y4eOHO-HATJISTHBIX TTOCOOHIA;

- IEpEHOCHOE MYJIbTUMEINITHOE 000PYI0BaHNUE;

- KOMIIBIOTEP;

- TporpaMMHOE oOecreueHue: ornepanuonHas cucrema Windows; makeT O(HCHBIX
nporpamm; 7-Zip — 6ecmnarnas; Kaspersky endpoint security; Google Chrome.- skpaH;

4.2. UudopmanuoHHoe odecneyeHue 00yueHus

Ilepeyenb y4yeOHBIX M3JAaHUI OCHOBHOM M JIONOJHUTEJbHOW JIMTEPATYPHI,
HNHTepHET-pecypcoB

OcHoBHasl JuTEpaTypa:

1. ITaceunuk, B. B. buomorus. 10 kmacc (yriy0jaeHHbIii ypoBeHb) : yucOHUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyonoB ; mox pen. B. B. Ilaceuynuka. - Mocksa :

IIpocsemenue, 2022. - 336 c. URL: https://reader.lanbook.com/book/335000

2. ITaceunuk, B. B. buomorus. 11 kmacc (yriny0JieHHblii ypoBeHb) : yueOHUK / B. B.
ITaceunuk, A. A. Kamenckumii, A. M. Pyounos ; moxm pen. B. B. Ilacecunmka. - Mocksa :

[Ipocsemenue, 2022. - 320 c. URL: https://reader.lanbook.com/book/335003

3. buonorus [OnexTpoHHBIN pecypc]: yueOHUK U mpakTukyM / moxa pen. B. H. Speiruna.

-  Mocksa:

FOpaiir,

https://urait.ru/bcode/511618

2023 . -

378 c¢. -

Jlono/IHMTeIbHAS JIUTEPATypa
4. Myctadun, A.I'. buonorus [OnekrpoHHbIH pecypc]: yueOHuk / Mycrapun AL,
3axapoB B.b. - Mocksa: KnoPyc, 2020. - 423 c. - ObC «BOOK.RU» - Pexum pocryna:

https://book.ru/book/932501
5. MCTOI[I/ILIGCKI/IC PEKOMCHAAIU 110 BHG&y,Z[HTOpHOfI CaMOCTOSITCIILHOU pa60Te 10

mucuuruHe [1J1.02  buonorust [DneKTpoHHBIN pecypc]:

S6nonoBckwii : b.u., 2018. - 30 c. Pexxum goctyna:

ObC

«Opaitt» -

Pexum  pocryna:

[coctaBurens P.H. Ilanem]. -
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https://reader.lanbook.com/book/335000
https://reader.lanbook.com/book/335003
https://urait.ru/bcode/511618

http://lib.mkgtu.ru:8002/libdata.php?id=2100054342&time=1615969286

HNHuTepHeT-pecypcsl

1. OtkpsiThIi KOJUIEK. bronorus. - Pexxum pocryna: https://biology.ru/
UH(POPMAIIMOHHO-00pa30BaTEILHBIX

2. denepanbHbIi
noctyma: http://fcior.edu.ru

LEHTP

3. EqmHoe oxHO gocTynma K 00pa3oBaTeNBHBIM —pecypcam. -

http://window.edu.ru/
4. Axanemuk:

CJIOBApM MW OHOHUKIIONICAHMU Ha AKaI[eMI/IKe. -

https://dic.academic.ru/dic.nsf/ruwiki/1338916

pecypcoB.

- Pexum

Pexxum pocryna:

Pexxum pocryna:

6. Enqunas xosmiekiust mudpoBbIX 00pa3oBaTEeNbHBIX pecypcoB. — Pexum poctyna:

www.school-collection.edu.ru

5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OBYUYEHMSI U BOCIUTAHUS IO
PEAJIM3AIIAN YYEBHOM JUCIUTLINHBI

Pe3yJ'leaTbI 06yqeﬂuﬂ U BOCITUTAHUA

Kpurtepnu onenku

MeToabl OLIEHKH

VYmMmers

- PacKphIBaTh COJIEPIKAHNE
OCHOBOIIOJIArafOIINX OMOJIOTUYECKIX
TEPMHHOB U MTOHSATHH;

- PacKphBIBaTh COJIEPIKAHNE
OCHOBOIIOJIATAIOIINX OMOJIOTHIECKUX
TEOPUI U TUIOTE3: KIIETOYHOH,
XpPOMOCOMHOM, MYTaIllMOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOXKACHUS KUZHU
U 4eJIOBEeKa;

- PacKpbhIBaTh OCHOBOTIOJIAralOINe
OMOJIOTHYECKHE 3aKOHBI U
3akoHomepHoctH (I'. Mengens, T.
Moprana, H.W. BaBunosa, 3. ['ekkens,
®. Mromtepa, K. bapa), rpanutisr ux
MIPUMEHHUMOCTH K KUBBIM CHCTEMaM;

- IIPUMEHATH OCHOBHBIC METOJIbI
HAy4YHOTO TIO3HAHHMS, UCTIOJIb3yEMbIC B
OHOJIOTHH,

- BBIJICJIATH CYIECTBECHHBIC MPU3HAKH
BUPYCOB, KJICTOK IPOKAPUOT U 3yKaAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHu3MOB, BUJIOB, OHOT€OIICHO30B U
IKOCHCTEM; OCOOCHHOCTH MPOLIECCOB
oOMeHa BEeLIECTB U MPEBPAILCHUS
JHEPI'HH B KJIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO U SHEPTeTHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, Mei03a,
OILJIOIOTBOPEHMS, PAa3BUTHUS U
Pa3MHOKEHHS, HHANBUIYaTbHOTO
pa3BHUTHS OpraHn3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIeCTBOBaHHE,
€CTECTBEHHOI0 0TOOPA,
BU1000pa30BaHMsl, IPUCIIOCOOIEHHOCTH

OrneHka «OTJIMYHO» BBICTABIISAETCS
o0ydJaroremMycsi, €Ciii OH TJIyOOKO U
MIPOYHO YCBOWJI MPOTPaMMHBIN
MaTtepHal Kypca, HCUepIbIBalolIIe,
MOCJIEI0BATENBHO, YETKO U JIOTUYECKU
CTPOMHO €ro U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOM,
CBOOOJHO CIIPABIISETCS C 331a4aMH U
BOIIPOCaMU, HE 3aTPpyAHSIETCS C
OTBETaMH IIPH BUIOU3MEHEHUU
3aJjaHuil, MPaBUIbLHO OOOCHOBHIBAET
MPUHSTHIE PEIICHHUS], BIaJEeT
Pa3HOCTOPOHHUMH HaBBIKAMU U
pUEMaMHU BHITIOJTHEHHS
MPAKTHYECKUX 33/1a4;

OIICHKA «XOPOIIO0» BBICTABIISAETCS
oOyuarolemMycs, €CiIi OH TBEPJIO
3HAaeT MaTepuai Kypca, FpaMOTHO U IO
CYULIECTBY M3JIaraeT ero, He JI0ImycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTMPOC, MIPABUIILHO MPUMEHSIET
TEOPETUYECKHUE TOJIO0KEHHS TIPU
pEeIlIeHNU TPAKTUYECKUX BOIIPOCOB U
3a/1a4, BlaJeeT He0OX0IMMBIMHU
HaBbIKAMU U MPUEMaMH UX
BBITIOJTHEHHUS;

OILICHKA «YIOBJIETBOPUTEIHLHOY
BBICTaBJIsIeTCs 00yJaroIEeMycsi, €CH
OH MMEET 3HaHU TOJIbKO OCHOBHOIO
MaTepuasa, HO He YCBOMJI €T0
JeTanel, 10IyCKaeT HETOYHOCTH,
HEJ0CTAaTOYHO NPaBUIIbHBIE
(GopMyYIHPOBKH, HAPYLICHUS
JIOTUYECKOU MOCIEA0BATENBHOCTH B

OKcrnepTHas
OIICHKA
JIeTeIIbHOCTH
00yJaronuXxcst
TIPH BBITIOJTHEHUHT
1 3aIuTe
pPEe3YIbTaTOB
MPaKTUYECKUX
3aHATHI, Ompoca,
pPE3YIbTaTOB
BHEAyIUTOPHOU
CaMOCTOSTEILHOU
paboThI
o0yyJaronuxcs u
JIPYTUX BUIOB
TEKYIIETO
KOHTPOJISI U T.II.
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http://lib.mkgtu.ru:8002/libdata.php?id=2100054342&time=1615969286
https://biology.ru/
http://fcior.edu.ru/
http://window.edu.ru/
https://dic.academic.ru/dic.nsf/ruwiki/1338916
http://www.school-collection.edu.ru/

OpPraHU3MOB K Cpejie 0OUTaHusl, BIUSHUS
KOMIIOHEHTOB SKOCHUCTEM,
AHTPOIIOTCHHBIX U3MEHEHUU B
J9KOCHCTEMAaX CBOSCH MECTHOCTH,
KpYroBOpOTa BELIECTB U MTPEBPALLICHUE
sHeprum B buocdepe;

- IPUMEHSTH TIOJy4YE€HHbIE 3HAHUS JIJIs1
00BsICHEHUS! OMOJIOTHUECKUX TPOIIECCOB
Y SBJICHUM, JUTSI TPUHSTHS MPAKTHIECKUX
pELIECHHI B TOBCEHEBHOM KU3HU C
1eNbo odecneueHus 0€30MacHOCTH
CBOETO 37I0POBbSI U 3/I0POBBS
OKPYXAIOIIUX JIFOICH, COOTI0ICHUS
310pOBOTO 00pa3a KU3HU, HOPM
rPaMOTHOTO MOBEACHUS B OKPYX)aroulen
MIPUPOIHON CpenE;

- pemaTh OMOJIOrMUYECKHE 3a1auH,
COCTaBJISATh TEHOTUITMYECKHUE CXEMBbI
CKpEILMBAHUSI JUIsl pa3HbIX TUIIOB
HacCJIeJOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISATh CXEMBI IIEPEHOCa BEIIECTB U
SHEpPruM B 3KocHucTeMax (Lenu MUTaHus,
MUIIEBBIE CETH);

- KPUTHYECKH OIICHUBATh WH(OPMAITHIO
OMOJIOTHYECKOT0 COJIepKaHus,
BKJTFOYAIONTYIO IICEBIOHAYYHBIC 3HAHUS
W3 Pa3IUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBo HH(popmaIuu, HayqHo-
MOMYJISIPHBIC MaTePHAIIbI);
WHTEPIPETUPOBATH ITHUCCKUE aCTICKTHI
COBPEMEHHBIX UCCIICJIOBAaHHIA B
OMOJIOrMH, MEIULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBath TiI00aIbHbIC
9KOJIOTMYECKHE MTPOOIIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10
OTHOIIICHHIO K HUM COOCTBEHHYIO
MTO3HIIMIO;

- C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIE
YCTHBIC COOOIICHHS HAa OCHOBE
OunoJslornuecKoi nHpopMauu 13
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh TOHATHIHBIN anmapar
OMOJIOTHH.

U3JI0KEHUU TTPOrPAMMHOTO
Marepuaa, UCTIbITBIBACT 3aTPyTHEHUS
P BBITIOJIHEHUH MTPAKTUYECKUX
3azad4;

OIICHKA «HEYIOBJIECTBOPHUTEIIHHOY»
BBICTaBIIACTCS 00yJaromeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBbHON
YacTH IPOrpaMMHOTO MaTepHaa,
JOTIYCKAeT CYIIECTBEHHbIE OIIHOKH,
HEYBEPEHHO, C OOJIBIIUMHU
3aTPYAHCHUSIMU pEIIacT
MIPaKTUYECKUE 3aaUd WU HE
CIIPABJISIETCSI C HUMU CaMOCTOSITEIIBHO.

3HATE:

3 1- 0 MecTe U posii OUOJIOTUH B CUCTEME
HAy4YHOTO 3HaHM; PYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JIJISl PELICHUS
KU3HEHHBIX poOIeM;

3 2- coaepxaHrue OCHOBOIIOJIAraroInx
OMOJIOTHYECKUX TEOPHI U THIIOTE3:
KJIETOYHOM, XpOMOCOMHO,
MYTallMOHHOM, 3BOJIFOLIUOHHOM,

O11eHKa «OTJIMYHOY BBICTABIISETCS
oOydaromiemMycsi, €l OH IITyOOKO U
MIPOYHO YCBOMJI TPOTPAMMHBIH
MaTepHall Kypca, UCUEpIIbIBAOIIIE,
MIOCJICIOBATEIBHO, YETKO U JIOTHUECKH
CTPOMHO €ro U3jaraert, yMeeT TECHO
YBSI3BIBATh TCOPHIO C TIPAKTUKOM,
CBOOOJTHO CHPABJISETCS C 3a/1a4aMU U
BOMPOCAaMHU, HE 3aTPYTHICTCS C

DKcnepTHas
OLIEHKA
JIeATEIbHOCTH
oOyJaromuxcs
IIpH OIIpoce,
KOHTpOJIE
pe3yJabTaToOB
BHEAYJUTOPHOU
CaMOCTOSITEIBHON
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IMPOUCXOKACHUA KU3HU U YCJIOBCKA,

3 3 - OCHOBOIIOJIAralIKe ONOJIOTHICCKUE
3aKoHbI ¥ 3aKkoHOMepHocTH (I'. Menaens,
T. Moprana, H.11. BaBunoga, 3. ['ekkens,
®. Mromiepa, K. bapa).

3 4 - GMOJIOTUYECKYIO TEPMHHOJIOTHIO U
CHMBOJIHKY;

OTBETAMH IIPH BUIOU3MEHEHUU
3a/laHul, MPaBUILHO 0OOCHOBHIBACT
MPHUHSITHIC PEIICHHUS, BIIAJICeT
Pa3HOCTOPOHHUMH HABBIKAMU H
PUEMaMH BBITIOJTHEHUS
MPAKTHYCCKUX 337139,

OIICHKA «XOPOIIIOY» BBICTABIISICTCS
o0ydJaromniemMycsi, €ciii OH TBEPAO
3HAET MaTepHall Kypca, rpaMOTHO U IO
CYILIECTBY U3JIaraeT €ro, He JA0IMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTIPOC, MIPABHIILHO MPUMEHSIET
TEOPETUICCKHE TTOJIOKCHHUSI TTPU
PEIICHUH TTPAKTHIECKUX BOTIPOCOB U
3a/1a4, BlIageeT HE0OX0UMBIMU
HaBBIKAMU M IIPUEMaMH HX
BBITIOJIHEHMS;

OIIEHKA «YIOBJIETBOPUTEIHHOY
BBICTABIIICTCS 00YyJaroneMycsi, €CIId
OH MMEET 3HAHHS TOJIbKO OCHOBHOIO
Marepuaia, HO He YCBOWII €ro
JieTajnen, TOMmycKaeT HETOYHOCTH,
HEJI0CTATOYHO MPaBUITbHBIC
bOopMyIUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIIeOBATEIBHOCTH B
W3JI0KEHUU TTPOrPAMMHOTO
MaTrepuaa, UCTIBITHIBAET 3aTPyTHEHUS
MIPH BBITIOJTHEHUU TTPAKTUYECKUX
3a/1a4;

OIIEHKA «HEYOBJIECTBOPUTEIIHHOY»
BBICTaBIIACTCS 00yJaromeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIHLHON
YaCTH IPOrPaMMHOTO MaTepHaa,
JOTIYCKAeT CYIIECTBEHHBIC OIIMOKH,
HEYBEPEHHO, C OOJIBIITUMU
3aTPYAHCHUSIMHU pPEIIacT
MIPaKTUYECKUE 3aa91 U HE
CIIPABJISIETCSI C HUMU CaMOCTOSITEIIBHO.

paboThI
00y4JarOIUXCsl |
JPYTUX BUJIOB
TEKYIIETO
KOHTPOJIS
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6. AJANTAIUA PABOYEM ITPOTPAMMBI TP OB YUYEHHUH WHBAJINIOB U
JINL C OTPAHUYEHHBIMH BO3MOXHOCTAMMU 310POBbA

Ananranus padodeit mporpammbl auciiuiiael COO.02.02 bruosiorust poBOAUTCS PU
peanu3alyM  AAAaNTHBHOW  0O0pa3oBaTeIbHOM MPOrpaMMbl — MPOTPaMMbl  MOATOTOBKH
CIeNUaNUCTOB cpeaHero 3BeHa 1o creuuanbHocTH 34.02.01 CectpmHCKOE I€70 B IETSX
oOecrieyeHns TMpaBa WHBAJIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI Ha
nojy4yeHue MpodecCHOHATBHOTO O00pa30BaHMs, CO3JaHUS HEOOXOJAMMBIX JUIsl TOJIYUYCHHS
cpeaHero mpogecCHOHATBHOTO 00pa30BaHMs YCIOBHH, a Takke O00eCreueHHsl TOCTHKEHUS
oOyJaromuMHUCs WHBAJTUAAMU M JIMIAMH C OTPAHWYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS
pe3yabpTaToB (POPMUPOBAHUS MPAKTHUECKOTO OTIBITA.

ObopyoosaHue yuebHo20 KaOMHETa €CTECTBEHHOHAYYHBIX JUCIUIUINH 05 00)Y4arouuxcs ¢
DPA3TUYHBIMU BUOAMU 02PAHUYEHUSL 300DOBbS.

OcHarnienne kabMHeTa €CTeCTBEHHOHAYYHBIX JUCITUILINH B COOTBETCTBUU C 1. 3.1. TOJDKHO
OTBEUaTh OCOOBIM 00pa30BaTENIbHBIM IOTPEOHOCTAM OOYYaIOLUIUXCS WMHBAJIUIOB M JIUI[ C
OTPaHWYECHHBIMH  BO3MOXHOCTSIMH  3/I0poBbsi.  KaOwHer  JoymkeH  OBITh  OCHAIIEHBI
o0opylnoBaHWEM © y4eOHBIMH MeECTaMU C TEXHHYECKUMH CpEACTBAMU OOYy4YEeHHUs IS
00yJaromuxcs ¢ pa3IMYHBIMU BUIaMU OTPaHHYEHHUN 3/I0POBBSL.

Kabuner, B koTOpoM 00yJaroTCs JTUIA C HAPYIIIEHUEM CIIyXa OJDKEH ObITh 000pYyI0BaH
paaroKIacCOM, KOMIBIOTEPHOW TEXHUKOW, AyAUOTEXHUKOW, BUICOTEXHUKOM, SIEKTPOHHOMN
JIOCKOM, MYJTbTUMEAUNHON CUCTEMOM.

Jig  cnaboBuisanmx oOydarouuxcs B KaOMHETe MpeaycMaTpUBAIOTCS MPOCMOTP
YVIAJICHHBIX OOBEKTOB TPW TOMOIIM BHUICOYBEIMYHTENCH JUISI YIAJCHHOTO IPOCMOTPA,
WCIIOJb30BaHUE bBpaillIeBCKOM KOMIIBIOTEPHOM TEXHUKH, SJEKTPOHHBIX JyI, Iporpamm
HEBU3YaIBHOTO JOCTYNa K HMH(OpMAIUH, TEXHWYECKHX CPEJICTB TpHeMa-Tiepenadn ydeOHOM
nH(pOpMaIuu B TOCTYIHBIX (popMmax.

Jliis oOyuaronuxcs ¢ HapyIIeHHEM OTIOPHO-IBUTATEIbLHOrO anmnapara KaOUHET J0JDKEH
ObITH 000PYIOBAH MEPEIBUKHBIMU PETYIUPYEMBIMU MMAPTAMU C UICTOYHUKOM MUTAHUSI.

BrimeykazanHoe — OcCHallleHHe  YCTaHaBIMBaeTcs B  KaOWHETe TpU  HAIMYUHU
oOyuaronuxcs Mo aJanTUpOBaHHON 00pa30BaTEIbHON MpPOTpaMMe C YUETOM MMEIOIIErocs TUMa
HapYIICHUH 310pOBbs y 00Y4aroIIerocs.

Hngopmayuonnoe u memoouueckoe obecneyerue 00y4aOWUxXcs

Hoctyn k nHpopManMOHHBIM U OuOIHOTrpaduUecKUM pecypcaMm, yKa3aHHBIM B 1. 3.2.
paboueil mporpamMmbl, JODKEH OBITH MpeACTaBiIeH B GopMax, aJalTHPOBAHHBIX K OTPaHUYCHUSIM
310pOBbsI 00YUAIOLIUXCS UHBAIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSL:

Jljig 11 ¢ HapyIIeHUAMHU 3peHus (He MeHee OJTHOTO BHUJIA):

- B MeyaTHO! (hopMe yBeTUYEHHBIM HIPU(TOM;

- B popMe IEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina;

- B meyatHou popme Ha s3b1ke bpaiins.

Jyig 11 ¢ HapyIICHUSMHU CIyXa:

- B meyaTHo dopme;

- B popMe PIEKTPOHHOTO IOKYMEHTA.

Jjis 11 ¢ HapyIIeHUsMH OTIOPHO-JBUTATENLHOTO anmnapara (He MeHee OJTHOTO BUAA):

- B [Ie4aTHOU popme;

- B (hopMe 2IeKTPOHHOTO JIOKYMEHTA;

- B hopme ayanodaiina.

Jnsg aun ¢ HEpBHO-TICUXMYECKMMH HApYIIEHUSMHU (PacCTpOICTBO ayTHYECKOTO
CIEKTpa, HapyllIeHHE ICUXUYECKOT0 pa3BUTHs) (HE MEHee 0JIHOTO BUJA):

- HCTIOJIH30BaHKE TEKCTA C MILTIOCTPALIUAMU;

- MYJIbTUMEIUITHBIC MaTEpUAIIbI.

Bo BpeMs caMoCTOsATENbHON TOATOTOBKMA OOydYaroluecss WHBAIUABI W JIHIA C
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OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI JOJDKHBI OBITH OOECIeUYeHBl JOCTYIIOM K CETH
HNurepner.

Dopmbl u MemoObl KOHMPOISL U OYEHKU Pe3VIbmamos 00yueHus

[Ipumensiemble mpu peanuzauu  padoueil mporpammsl  mucuuminael  C0O0.02.02
buosornss GopMbl M METOABI KOHTPOJS MPOBOIATCS C YYETOM OTPAHUYCHHUS 30POBBS
00yJaromuxcs.

Lenpto TeKyImero KOHTPOJS SBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTPyAHEHUH W
OTCTaBaHMA, OOYYAIOMIETOCS C OTPAHMYCHHBIMH BO3MOJYKHOCTSIMH 3JI0pPOBbSI M BHECEHHUE
KOPPEKTHBOB B y4€OHYIO JIESITEIBHOCTD.

dopma NMPOMEKYTOUYHOH AaTTECTAllMU YCTAHABIMBACTCS C YYETOM HWHAWBHIYAbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOyJaromuxcs WHBAJIMIOB M JIMI C OrPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 37I0pOBbs (YCTHO, NMHCbMEHHO Ha Oymare, MUCHbMEHHO Ha KOMIIBIOTEpPE, B
(dbopmMe TeCTUpOBaHUS U T.I1.).

[Ipu mnpoBeneHWH TPOMEKYTOUYHOW aTTECTAllMM OOyJalomIeMyCs IPEIOCTaBIISIeTCS
BpeMsi Ha TIOJITOTOBKY K OTBETY, YBEJMUEHHOE He OoJiee YeM B TPH pa3a, YCTAaHOBIEHHOTO IS
MOJITOTOBKH K OTBETY 0OyUJaIONIMMCS, HE UMEIOIINM OT'PaHNYEHHU B COCTOSIHUH 3I0POBBSI.
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7. JUCT BHECEHHBIX U3MEHEHUI

JonosiHeHHs ¥ U3MEHEHUsI B padoyeil mporpamme
3a / yu4eOHbIii roja

B pa6ouyto mporpammy C0O0.02.02 buonorus no cnenmansaoctu 34.02.01 Cectpunckoe

ACJI0 BHOCATCA CICAYIOIIUEC NOIMOJHCHUA U USMCHCHU A

HOHOJ’IHCHI/IH 1 U3BMCHCHHUA BHEC

(moamnuce) N.0. Gamumus

PaGouass mporpamma mnepecMoTpeHa M 0J00peHa Ha 3aceJaHhH MPEAMETHOH (LIUKIOBOIN)
KOMHUCCUU

« » 20 I.

[Ipencenarens mpeaMeTHOM
(LIMKIIOBOM) KOMHUCCUU

(moamuce) N.0. ®amumus
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