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1. ACIHIOPT IMIPOIr'PAMMbI YYEBHOM JUCIUILIUHBI
C00.02.02 buoaorus

1.1. ObsacTh NPpUMEHEHHs] IPOTPAMMBbI

Pabouas nporpamma yue6Hoi aucuumiuasl COO.02.02 buonorus siBiseTcs cocTaBHON
YacThI0 OCHOBHOW TPOQECCHOHATBHON 00pa30BaTEIILHON TPOTPaMMBbI  ITOJTHTEXHHUYIECKOTO
koseka ¢puinana @I'bOY BO «MI'TVY» B cooTBeTCTBHH C (hefiepalibHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CpEIHETO MPO(ECCHOHAILHOTO O0pa3oBaHHs B COOTBETCTBHH
®I'OC CIIO no cneunansHoctu 33.02.01 dapmanus.

[Tporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC cpennero odmero oopa3oBanws,
NOPEIbABISEMBIX K CTPYKTYpE, COAEPKaHHIO U Pe3yJbTaTaM OCBOCHHUS YUEOHOM IUCLUIUIMHBI
«buonorus», B COOTBETCTBUM ¢ PexoMmeHIanusMu [0 OpraHM3alMM IOJYYEHUS CPEIHEro
obmero oOpa3oBaHus B IIpeleliax OCBOEHUS 0Opa30BaTENbHBIX IMPOTPaMM  CPEJHETO
npoecCHOHATLHOTO 00pa3oBaHuss Ha 0a3e OCHOBHOTO OOMIETO OOpa3oBaHHUS C YYCTOM
TpeboBaHUl (enepanbHbIX TOCYIAPCTBEHHBIX O0pa30BaTENbHBIX CTAaHJAPTOB M MOJIy4aeMOM
npodeccud WM CHEIHATbHOCTH CPEIHEro NpOoQPecCHOHAIBHOrO 00pa3oBaHUs (MHCHMO
JlenmapraMeHTa rocyJlapCTBEHHOM MOJIMTUKUA B cdepe MoAroToBkH pabouux kaapoB u 11O
Muno6prayku Poccun ot 1 mapra 2023 r. N 05-592).

1.2. MecTO AUCHUIIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl
Hucuumnuaa COO.02.02 buonorust  siBuserca nmpopuIbHON yueOHOW TUCIUILIMHOM,
KOTOpast o0ecreynBaeT HeOOXOAUMBIN YPOBEHbB ISl MOATOTOBKU OyAyIIETO CHEIUaInucTa.

1.3. e u 3agayM JMCHMIVIMHBI — Tpe0OBaHMSA K pe3yJbTaTaM OCBOCHHS
AUCUHMILTUHBI

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatOUUiics JOMKEH:

3HATh:

3 1 - 0 Mecre U ponu OHOJOTHM B CHUCTEME HAYYHOTO 3HaHUA;, (YHKIHMOHAIHHON
TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHHSI )KU3HEHHBIX TIPOOIIeM;

3 2 - copepKaHHWE OCHOBOTIOJATAIONIUX OMOJOTHUYECKUX TEOPHH M THUIIOTE3: KJIECTOYHOMH,
XPOMOCOMHOM, MyTallMOHHOW, 3BOJIFOLIMOHHOM, TPOUCXOKICHUS KU3HU U YEIOBEKA;

3 3 - ocHOBoOMoOJararIme OMoJoTHIecKre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, J. I'ekkens, @. Mrosnepa, K. bapa).

3 4 - OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY.

yMeTh:

V1-packpbiBaTh COJEp)KaHHE OCHOBOIOJATAIOUIMX OHOJOTHYECKMX TEPMUHOB H
MOHSTHUI;

VY 2 - packpbIBaTh CoJiepKaHUE OCHOBOIIOJIATAIONINX OHOJIOTHYECKUX TEOPHH U THIOTE3:
KJIETOYHOM, XPOMOCOMHOM, My TallMOHHOM, YBOITIOLIMOHHOM, IPOUCXOXKIACHHUS )KU3HHU U YEIIOBEKA;

VY 3 - packpbIBaTh OCHOBOIIOJIATAOIINE OMOJIOTHYECKUE 3aKOHBI U 3akoHOMepHocTH (I
Menpnens, T. Moprana, H.W. BaBunosa, J. I'ekkensa, ®. Mroinepa, K. bapa), rpanuisr ux
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

VY 4 - npuMeHSATh OCHOBHBIE METO/IbI HAYYHOTO TIO3HAHMUSI, UCTIOJIE3YEMbIC B OMOJIOTHHY;

Y 5 - BBIACNATH CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OHOTCOLIEHO30B U DKOCHUCTEM;
OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB W TPEBpAIICHHUS SPHEPTUU B KJIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO U YHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHT03a, ME03a, OIUIOJ0TBOPCHUS,
pPa3BUTHS U PA3MHOKCHHUS, WHIUBHUIYaJbHOTO Pa3BHTHs OopraHu3Ma (OHTOTEHe3a), OOphrOBI 3a
CYIIIECTBOBAaHKE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene oOWTaHWsA, BIHSHHUA KOMIIOHEHTOB JKOCHCTEM, AaHTPOINOTI€HHBIX H3MEHEHHIl B
IKOCHCTEMAaX CBOCU MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBpAIICHNE YHEPTUH B Onocdepe;

VY 6 - npUMeHSTh MOJyYeHHbIE 3HaHUS U OOBSCHEHUS OMOJIOTMYECKUX IMPOLIECCOB U
SIBIICHUH, ISl IPUHSTHS MMPAKTUISCKUX PEIICHUN B TOBCEHEBHOM )XH3HU C IENBI0 00eCTIeueHMs
0€30MacCHOCTH CBOETr0 3/I0pPOBbS U 3/I0POBbS OKPYXKAIOUIMX JIOAEH, COOMIOAEHUS 370pPOBOIO



o0pa3a )KM3HH, HOPM I'PaMOTHOI'O IIOBE/ICHHUS B OKPY KAIOIIeH IPUPOIHON CpeIe;

VY 7 - periaTh OMOJIOTMUYECKUE 3a/1a4H, COCTABIIATh TEHOTUITMUECKNE CXEMBbl CKPELIUBAHUS
JUIsL pa3HbIX THUIIOB HACJEIOBAaHUS IMPHU3HAKOB y OPraHM3MOB, COCTAaBJISTH CXEMbI IEpeHOca
BEIIIECTB M SHEPIHH B SKOCUCTEMax (LIeMH MUTAHUS, TUIIEBBIE CETH);

Y 8 - KpUTHUECKM OLEHUBaTh HHPOpPMALMI0 OHOJOTHYECKOTO  COACpKAHMS,
BKJIIOYAIOIYIO TICEBJOHAYUYHbIE 3HAHUS M3 PA3JIUYHBIX HCTOYHHUKOB (CpeAcTBa MAacCOBOM
UHPOPMALIUK, HAYYHO-TIOMYJISAPHBIE MAaTepHajbl); HHTEPIPETHPOBATH ATUYECKHE ACIIEKTHI
COBPEMEHHBIX MCCJIEIOBAaHUNH B OHOJOrMM, MEIUIUHE, OWOTEXHOJOIMH; paccMaTpUBaTh
rJ100aTbHBIE SKOJIOTUYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOLICHHUIO K HUM
COOCTBEHHYO MTO3UIIMIO;

Y 9 - co3maBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOLIEHHMS HAa OCHOBE
Ouosornyeckoil HMH(OpPMAlMM M3 HECKOJBKMX HMCTOYHHUKOB, TI'DPaMOTHO HCIOJIb30BATh
HNOHSTUWHBIN annapaT OMOJIOTHH.

OcBoenne copep)kaHusi yueOHOW TUCIMILIMHBI «bromorusy odecreunBaeT TOCTHKEHHE
CTYJIEHTaMH CIEAYIOLIUX Pe3yIbTaTOB:

JUYHOCHBIX

— c(opMHpPOBaHHOCTh YYyBCTBAa TOPJOCTH U YBAXKEHUS K HCTOPUHM U JOCTHXKEHUAM
OTEYECTBEHHOW OWOJIOTMYECKON HAyKH; MPEACTaBICHHUS O IEIOCTHOW €CTeCTBEHHO- Hay4YHOU
KapTHHE MHpA;

— MOHMMAaHHE B3aUMOCBS3H U B3aMMO3aBUCHUMOCTU €CTECTBEHHBIX HayK, UX BIUSHUS Ha
OKPYXAIOIIYI0 Cpeay, SIKOHOMHYECKYI0, TEXHOJIOTUYECKYI0, COLIMAIbHYIO U 3TUYECKYIO chepbl
JeSITETTHHOCTH YEJIOBEKa,

— CIIOCOOHOCTh MCMOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHHE
MUpa B oOpa3oBaTeNbHOW M NPOPECCHOHATBHON  JESATEIBHOCTH;  BO3MOXHOCTH
HH()OPMAITMOHHOM CpeIbl 71 00ecIeueHus MPOTYKTUBHOTO CaM000pa30BaHus,

— BIAJCHHE KYJIbTYpPOU MBIIUICHUS, CHOCOOHOCTH K 0000IEHNI0, aHAIHU3Y, BOCIIPUITHIO
UH(pOpPMAaLIUU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE LIEJIHM U BBIOOPY MyTEH €€ JOCTHKEHHS
B npodeccuoHanbHOU cepe;

— CIIOCOOHOCTH  PYKOBOJCTBOBAaThCS B CBOEH  JCSATENBHOCTH  COBPEMEHHBIMH
NPUHIUIIAMA TOJEPAHTHOCTH, JUAJIOTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aWMOJICHCTBHIO C
KOJJIeraMu, paboTe B KOJJIEKTHUBE;

— TOTOBHOCTH HCHOJb30BaTh OCHOBHBIE METOJbI 3alUTHl OT BO3MOXHBIX MOCIEIACTBHIA
aBapuii, KaTacTpod, CTUXUHHBIX Oe/ICTBUI;

— o0sagaHue HaBbIKaMU Oe30macHON paboThl BO BpeMs TPOEKTHO-UCCIEA0BATENbCKON U
9KCIIEPUMEHTAILHOM e TENIbHOCTH, TIPH UCIIOJIb30BAHUH JTa00PaTOPHOTO 000PYI0BaAHMUS;

— CHOCOOHOCTh HCIIOJIb30BaTh IMPHOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOU
NEeSITETbHOCTH WM TIOBCEAHEBHOW JKM3HU JUIS COONIOZCHUS Mep NpPOQPUIAKTUKH OTpaBICHHUH,
BUPYCHBIX U JIpYruX 3a00JIeBaHMii, CTPECCOB, BPEAHBIX MPUBBIUEK (KYypEHHUs, aJIKOTOIU3Ma,
HapKOMAaHMWH); TIPaBUJI IOBEJICHUS B IPUPOJHON Cpelie;

— TOTOBHOCTb K OKa3aHUIO MEpPBOM IMOMOIIM MPU TpaBMaX, MPOCTYIHBIX U JAPYTUX
3a00JIeBaHUSAX, OTPABICHUSAX MMUIEBBIMH MPOTyKTaMU;

MemanpeomemHulx.

- OCO3HAHHME COIMAIBHON 3HAYMMOCTH CBOed mpodeccuu/crnenuanibHOCTH, 00Iaaanue
MOTHBAIIMEH K OCYIIECTBICHUIO MPO(EeCCHOHAIBHON NeATeTHbHOCTH;

— TMOBBIILIEHUE MHTEJUIEKTYaJIbHOIO YpPOBHS B MpOIecce H3Y4YeHHs] OUOIIOTHYECKUX
SIBIICHUI; BBIJAIOMIMUXCS JOCTHKEHUH OMOJIOTHH, BOILEAIINX B OOIICUEIOBEUYECKYIO KYJIBTYDY;
CJIOXHBIX M IPOTHUBOPEUYMBBIX MyTEH Pa3BUTHS COBPEMEHHBIX HAyUHBIX B3TJISA0B, UICH, TEOPHIA,
KOHIICTIIIMH, TUnoTe3 (0 CYIIHOCTH U TPOUCXOXKIEHUH KM3HM, UYEIOBEKa) B Xone paboThl ¢
Pa3IUYHBIMU HCTOYHUKAMU HH()OpMAIIHH;

— CIIOCOOHOCTh OPraHU30BBIBATH COTPYIHHUYECTBO €IMHOMBIIUICHHUKOB, B TOM
YHCIIe C UCTIONBb30BaHUEM COBPEMEHHBIX HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;



- CIIOCOOHOCTh TIOHMMATh TMPUHIUIBI YCTOWYHBOCTH W MPOTYKTUBHOCTH KUBOU
NpUPOABI, MYTH €€ HM3MEHEHHUS I0J BIMUSHUEM aHTPOIOTEHHBIX (PAaKTOPOB, CIIOCOOHOCTHh K
CUCTEMHOMY aHalW3y T[JIOOANbHBIX OSKOJIOTMYECKHX MpoOJeM, BOIMPOCOB  COCTOSHUS
OKpY KaroIlel cpesibl U palioHaIbHOIO UCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBaTh MECTO U pOJIb OMOJIOTHYECKUX 3HAHUN B MPAKTUUECKOM
NESITEIIbHOCTH JTFO/ICH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH; OMPENeNsiTh KUBbIE OOBEKTHI B
IpUpoJie; MPOBOJUTH HAOMIOJEHUS 3a SKOCHUCTEMaMH C IIeJIbI0 MX ONHCAHMSI M BBISBICHUS
€CTECTBCHHBIX M AHTPOIIOTCHHBIX W3MEHEHWH; HAaXOMUTh U aHAIM3UPOBATH WH(OOPMAILUIO O
JKMBBIX 00BEKTaX;

— CIIOCOOHOCTh TPUMEHATH OHMOJOTMYECKHE W HKOJIOTWUYECKHE 3HAHUS MM aHalu3a
MPUKJIATHBIX TPOOJIEeM X03iCTBEHHOM IeATETHbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEIbBHOMY IPOBEACHUIO HCCIEIOBAHUN, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOTO0 3KCHEPUMEHTA, HCIOJIb30BaHNI0O WH(GOPMALMOHHBIX TEXHOJIOTUNA st
pEIIeHHS HAyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

— CHOCOOHOCTh K OIICHKE 3THUYECKHUX ACIEKTOB HEKOTOPBIX HMCCIENIOBaHHW B 00JacTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOIOTBOPEHHE);

NnpeoMemHbIX.

— c(OpMHUPOBAHHOCTh TPEACTABICHUN O POJM U MECT€ OWOJIOTHHM B COBPEMEHHOM
HAyYHOM KapTWHE MHUpA; TMOHMMAHUE pOJM OWONOTHUM B (POPMHUPOBAHUU Kpyrosopa u
(GYHKIMOHATIHHON IPaMOTHOCTH /ISl PEIICHUS MPAKTHUECKUX 3314,

— BIIAJCHHE OCHOBOIOJATAIOIIMMU MOHATUAMU U MPEICTABICHUSAMHU O KUBOU Mpupoje,
€¢ YypOBHEBOl OpraHM3allii ¥ OHBOJIOIMH, YBEPEHHOE TIOJIb30BAaHUE OMOJOTHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BIAJCHHE OCHOBHBIMH METOJAAMH HAy4YHOTO TIO3HAHUS, MHCIONb3YEMbIMH IMIPH
OMOJOTUYECKHX HCCIEAOBAHUAX >KUBBIX OOBEKTOB M HKOCHUCTEM: OMHCAHHEM, H3MEPCHHEM,
IIPOBEJCHNUEM HAOIIOACHUI; BBISIBJICHUE U OLICHKA AaHTPOIIOI'€HHBIX U3MEHEHUI B IPUPOJIE;

— c(hopMHpPOBAaHHOCTH YMEHHUM OOBACHATH PE3YJIbTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB,
pemaTh AIeMEeHTapHbIe OMOIOTHUECKHE 3a/1auH;

— c(OpMHUPOBAHHOCTh COOCTBEHHON TMO3UIIMM TI0O OTHOUICHUIO K OHOJOTHYECKOM
uH(bOpMalK, OTy4YaeMOU U3 pa3HbIX HCTOYHUKOB, INT0OATBHBIM 3KOJOTHUYECKUM IpobdiieMaM 1
MyTSIM UX PEIICHHUS.

Komnerenuuun oOyyawmomerocsi, ¢opmupyembie B pe3yJbTaTe OCBOCHHUS
AUCUHMILINHBI:

OO6paszoBaTenbHasi U BOCIUTATEIbHAS JESITEIBHOCTh HAlpaBieHa Ha (GOpPMHUpPOBAHUE Y
oOydaromuxcs ciaeayommnX KOMIeTeHINH]:

OK O01. Beibuparp cmocoObsl pemieHuss 3aaad  MpodecCHOHANTBHOW NIeATEeIbHOCTH,
MPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHajduW3a M WHTEPIpETALHHU
uHbopMalui, U UHOOPMAIIMOHHBIC TEXHOJOTUHU JUIsl BBHIMIOTHEHHS 3a7a4 MPOoQeCcCHOHATHHON
NeSITeNIbHOCTH;

OK 03. [TnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE MPOPECCUOHATBFHOE U TMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO AESITEIbHOCTh B MpOodeccCHoHaIbHON cdepe, HCIONb30BaTh
3HAHHUS 110 MPABOBOM U (PMHAHCOBOU T'PAMOTHOCTH B PA3ITUYHBIX KUZHEHHBIX CUTYaIUsX;

OK 07. CopneiicTBOBaTh COXPAaHCHHIO OKpYXAIOMIEH CpPEIbl, pPecypcocOepekeHHIO,
NPUMEHATH 3HaHWS OO0 W3MEHEHHWH KIWMaTa, NPUHIUIB OEpeKIMBOTO IMPOU3BOJICTBA,
3¢ eKxTHUBHO AeICTBOBATH B UPE3BBIYANHBIX CUTYAIIHIX;

OK 09. Ilonb3oBarbcsi mpoecCHOHANBHOM JOKyMEHTAlleld Ha TOCYJapCTBEHHOM U
MHOCTPaHHOM SI3bIKaX.

1.4. KosimyecTBO 4aCOB HA OCBOEHME MPOrPaMMbI:

MaKkcuMajbHas yaeOHast Harpy3ka oOyudatomerocs — 140 gacoB, B TOM 4ucIe:

o0si3aTenpHas ayAUTOpHas yueOHas Harpy3ka odydatonierocs — 120 yacos,

npoMexxyTouHas arrectarus — 20 yacos.



2. CTPYKTYPA U COAEP KAHUE OBPA3OBATEJBHOMN U BOCIIUTATEJIBHON
JEATEJIBHOCTH IO PEAJIM3AIIMA YYEBHOM JUCITATLIIAHBI

C00.02.02 BUOJIOTHUA

2.1 O0beM IMCHMIIJIMHBI U BUBI Y4eOHOH padoThI

. Bcero Cemectp

Bua yueOHoii padoThI HACOB. 1 5
AYIUTOpHBIE 3aHATHS (BCEro) 120 38 82
B Tom uncne:
Jlexmmm (JI) 74 22 52
ITpaktnueckue 3ansatus (113) 32 16 16
Cemunapsl (C) - - -
Jlabopartopusie pabots (JIP) 14 - 14
CamocrositesqbHas padora crygeHToB (CPC) (Bcero) - - -
NuauBuayaibHbIA IPOEKT - - -
KoncyabTanuu - - -
®opma NpOMEKYTOUHON aTTECTALUN IK3AMEHBI 20 10 10

DK3aMeH DK3aMeH

O011as1 TPY10€MKOCTh 140 48 92




2.2. Tematnueckuii njaaH yyeOHou jucuuminabl CO0.02.02 buoJsorus

KoanuecTBo yacoB

Sede |y |y B3
No | Wudpp EEF R EEERL R
i u Ne HaumenoBanue tem > % 2 Z = o= g g 5 s >3
3aHATHUS €59 83 55%%585%
SEE ST E7|E7 86 &
=2 = =
~ = =
1 cemecTp
Pa3nen 1. Beenenmne.
1. JI1 | buonorus-nayka o xu3Hu. CucremMa 6MOJIOTHYECKUX HayK. MeToibl MO3HaHMS KUBON MPUPOJIBI 2 2 - - - -
9 112 JKubie cucteMbl (OMOCUCTEMBI) KaK MPeAMET U3ydeHust Onosiorud. OTIndue >KUBBIX CUCTEM OT 9 9 i i
' HEOpraHu4YeCcKou Mpupoibl. CBOMCTBA M YPOBHU OpraHU3AIMH OHMOCHUCTEM. - -
Tema 2. XuMHUYeCKHii COCTAB U CTPOEHHE KJIETKH
XUMHUECKUH cocTaB KIeTKH. Makpo-u MHKpO3JeMeHThl. Bosia 1 MuHepanbHbIe BEIIeCTBa.
3. JI13 | [lomnepkanue ocMOTHYECKOTO OanaHca. bemkn. AMUHOKHUCIIOTHI, HE3aMEHUMBIC U 3aMEHUMBIC 2 2 - - - -
aAMHHOKHUCJIOTBI. Y POBHH CTPYKTYphl OEITIKOBOM MOJIEKYJIBI.
4 14 ®epMmenThl U X cTpoeHue. Kopepmentsl. Butamunsl. YrineBoasl: MOHOCAaXapuabl, AUCaxapubl 5 2 i i
U nonucaxapupl. buosornueckue QyHKIUU YIIIEBOIOB. - -
S. I13 1 | M3yveHune KaTaIMTHYCCKOW aKTUBHOCTH (DepMEHTOB (Ha pUMEpe aMHJIa3bl MM KaTajasbl). 2 - 2 - - -
Jlunuasl: Tpuraunepuasl, ¢ocdomunuasl, crepounbl. ['mapodmibHo-THAPOGOOHBIE CBOWCTBA.
6. JI5 | buonornyeckue ¢yukmuu gunuaoB. HyxnewnoBwsie kuciotel: JJHK m PHK. Crpoenue u 2 2 - - - -
¢ynkumu [IHK. Ctpoenne u pynkiun PHK. AT®: ctpoenue u QyHKIHH.
utonorus — Hayka o kjieTke. Meroasl m3ydeHus kineTku. KieTka Kak LeJIOCTHas XKHUBas
7. JI6 | cucrtema. OOmme mpu3HAKU KIIETOK: 3aMKHyTas HapyxHas MeMOpana, moisiekynsl JJHK kax 2 2 - - - -
TeHETUYECKUH anmapar, CUCTEMa CUHTe3a OeJIKa.
Tumbl  KIETOK:  dyKapHOTHYecKas M NpokapuoThueckas. (OCOOEHHOCTH  CTPOCHHUs - -
8. [13 2 | mpokapuoTnueckoit kineTku. Kinerounas crenka 6akrepuii. CTpoeHHE dyKapUOTHIECKON KIICTKH. 2 - 2 -
OCHOBHBIE OTJIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.
IToBepxHOCTHBIE CTPYKTyphl KieToK. [lnasmarndeckas memOpaHa, €€ cBoiicTBa M (DyHKIUH. - -
9. 133 | [uronna3ma u e€ opranonsl. OnHomeMOpaHHble opranouabl kietku: JIIC, annapat ['onpmxu, 2 - 2 -

JIN30COMBI. HOJ'IyaBTOHOMHLIe OpraHOUAbI KJICTKU: MUTOXOHAPUH, IIJIACTUBI.




[IpoucxoxaeHrne MUTOXOHAPUI U TuIacTU. Buasl mnactun. HemeMOpaHHBIE OpraHOM Bl KICTKH.

10. | JI7 2 2 -
QDYHKIMH OpraHOUIOB KJIETKH. BKiroueHus.
11 8 Snpo — perynsaTopHslid HeHTp KieTkd. CTpoeHue siapa. XpoMocombl. TpaHCHOpT BELIECTB B 5 2 i -
KJICTKE.
12. | 113 4 | IlpuroTtoBreHne U OMUCAaHNE MUKPOIIPENApaTOB KJIETOK PACTEHUH. 2 - 2 -
13 | M35 W3ydenue CTpoeHUs KIETOK PacTEHHi, )KUBOTHBIX M OAKTEpPHIl MOJ MHKPOCKOIIOM Ha TOTOBBIX 5 ) 5 -
MHUKpOIpenaparax 1 ux OnucaHue
TeMma 3. JKusHegeATe ILHOCTH KJIETKH.
14. | 119 OOMeH BelecTB, WK METa00IM3M. ACCUMUIIAIMS U AUCCUMUTIAIUS. POb 3aKOHOB COXpaHEHUs 5 5 i -
BEIIECTB M SHEPTHH B TOHUMaHUK MeTa0oan3Ma. THIbl 0OMEHa BEIEeCTB.
15 | 1110 ®orocunte3. Pa3pl U peakuuu (HOTOCHHTE3a. XEMOCHUHTE3. XEMOCHHTE3UPYIOUIe OaKTEpHH. 5 5 i -
3nayeHne (HOTOCHHTE3a M XeMOCHHTE3a IS )KU3HU Ha 3emIle.
DHepreTudeckuii 0OMeH B KJIeTKe U ero dtanbl. [ mukonus. bposkenue u ero Buabl. KucnopogHoe -
16. | [13 6 | oxucneHwe, WM KIeTOYHOE nbixaHue. OkuciaurenbHOe (ocopumupoBanne. DPPEKTHBHOCTD 2 - 2
9HEPreTHYECKOro oOMeHa.
Peaknun matpuunoro cuntesa. I'enernueckas mHpopmanus u JIHK. ['enetnueckuit kox u ero -
17. | 137 | cBoiictBa. Tpanckpunuus — matpuunslii cunte3 PHK. Tpancnsuus — 6uocunTes 6enka. DTarsl 2 - 2
TpaHcysimu. Poib pubocoM B GnocuHTe3e OenKa.
Hexnerounsie Gpopmbl kxu3Hn — BHPYChl. OCOOEHHOCTH CTPOCHUS U KU3HEHHBIH IIUKII BUPYCOB. -
18. | JI11 | bakrepuodaru. bone3Hu pacTeHWid, >KMBOTHBIX M YEJIOBEKAa, BBHI3bIBAEMBIE BHPYCaMHU. 2 2 -
[IpoduakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUH.
19 | m33 N3yueHue KIETOK IpoKKed 1o MUKpOockoroM. CpaBHEHHE TTPOIIECCOB OPOKEHUS U 5 ) 5 -
JpIXaHusl.
IIpomexyTouHas atrecTauus B gopmMe IK3aMeHa 10
Hroro 3a 1 cemecTp 48 22 16 10
2 cemecTp
Pa3nen 4. PazMHokKeHHe M HHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB
XKuznennbii nukn kierku. Wutepdaza m muro3. Crtpoenue xpomocoM. JIUMIOWIHBIN H -
20. | JI12 | rammouaHblii XpOMOCOMHBIE HAaOOpbl. XpomaTuabl. lluTonmornyeckre OCHOBBI Pa3MHOXKCHHS U 2 2 -
WH/MBUIYaJIbHOTO Pa3BUTHsI OPTaHU3MOB.
o1 | 113 Henenue knetkn — wmurto3. Craguum mMutosa. IIporeccsl, mpoucxoisiiyue Ha pa3HbIX CTaIHUIX 5 2 i -
MuTO3a. bruonoruueckuit cMpica mutosa. [Iporpammupyemas ruéesb KISTKH — aloITo3.
22. | JIP 1 | U3ydenue a3z MuTO3a B KJIETKAX KOPEIIKa JIyKa 2 - - -
23. | J 14 | ®opmbl pa3MHOXKEHHUS OPraHU3MOB: OECIIOJIoe W TOJIOBOE. Buabl 0Gecrmosoro pa3MHOXKCHHUS: 2 2 - -




JACJIICHUEC HAJABOC, ITOYKOBAHHEC OJHO- M MHOTI'OKJICTOYHBIX, cnopoo6pa303aHI/Ie, BCIr€TaTUBHOC
PAa3SMHOKCHHC. I/ICKYCCTBGHHOG KIIOHUPOBAHUEC OPraHu3MoOB, €ro 3HAYCHUC [JId CCIICKIIUU.
IlonoBoe PA3SMHOXKXCHHUC, €0 OTJIINYUSA OT Oecnoioro.

24,

Jd15

Meiio3. Cragun u npoueccsl Meio3a. Kpoccunrosep. buonorumueckuii cMbIC M 3Ha4eHHE
Meiio3a. ['ameroreHe3 — mporecc 00pa3oBaHUsI IOJOBBIX KIETOK Y JKMBOTHBIX. [lojoBBIE
Kene3bl: CEeMEHHMKM M suvyHUKH. CrnepmaTtorene3 M ooreHe3. OCOOEHHOCTH CTPOCHHS
AUIEKIIETOK U criepMaro3onoB. OmnonorBopenue. [laprenorenes.

25.

J16

WupuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpHOHAIBHOE pa3BUTHE (SMOpHOreHe3). DTaribl
SMOPHOHAIBHOTO Pa3BUTHUS y TIO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHHUE, racTPyJISIHs, OPTraHOTCHE3.
[ToctamOproHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HENpSIMOe
(TMIMHOYHOE).

26.

JIP 2

BrlsiBiieHNe U onycaHue MMPU3HAKOB CXOACTBA 3apom>1me171 YCJIOBCKA U APYT'UX MO3BOHOYHLIX, KaK
JA0Ka3aTCJIbCTBO UX 53BOJOINHMOHHOT'O pOACTBA

217.

I13 9

PerO,Z[yKTI/IBHOG 310pPOBLC. HOCHGI[CTBI/ISI BJIMAHHUA aAJIKOr'OJIs, HHUKOTHHA, HAPKOTUYCCKHUX
BCIICCTB, 3arpA3HCHHUA CpCAbl HAa PA3BUTHC YCTIOBCKA

28.

113 10

HNuTensiekTyanbHasi Hrpa «3aHuMaTeIbHasi OMOJIOTHsD)

Pa3zgen 5. OCHOBBI reHEeTHKH U CeJIeKIMH.

29.

J17

[TpenMer u 3anaun reHeTUKU. MeToabl reHeTUKH. [ eHeTndyeckas CMMBOJIMKA. 3aKOHOMEPHOCTH
HacJIeI0BaHUsl TPU3HAKOB, YycTaHoBJeHHble ['. Mennenem. MoHOruOpHuaHOE CKpeIIMBaHUE.
JurnOpunHoe  ckpemuBaHue. Vcnonb3oBaHHWE — aHATU3UPYIOIIETO  CKPELIUBaHMUS UL
olpesiesieHUs] TeHOTHUIIA 0COOU.

30.

I13 11

CocraBieHre MPOCTEHUIINX CXEM MOHOTHOPUIHOTO M AMTHOPHIHOTO CKpEIIMBAaHUS, pEIICHuE
TCHETUYECKUX 3a1a4.

31.

JT18

XpOMOCOMHAs TeOpHUsl HACIEACTBEHHOCTH. ['eHeTnueckue kaprtol.l'enernka nosma. HacienoBanue
MIPU3HAKOB, CLEIUIEHHBIX ¢ nojgoM. I3MmeHuMBOocTh W €€ BHABL.  XapaKTepUCTUKA
MOIU(UKAITMOHHON H3MEHUYUBOCTH M €€ CBOICTBA

32.

JI19

HacnencTtBeHHass w1 KOMOWHATHMBHAs HM3MEHUYMBOCTh. Melo3. MyTanmoHHass W3MEHYUBOCTD.
Knaccudukanuss wmyrtanuii. MyTareHHble  (GakTopbl. 3aKOH TOMOJOTMYECKHX pPSIOB B
HaciaencTBeHHou n3MeHunBoctd H. 1. BaBuiosa.

BHG}II[epHaSI HaCJICACTBCHHOCTH nu NU3MCHUYNUBOCTD. FCHCTI/IKa YCJIOBCKA. COBpeMeHHOe
onpeneneHue reHorumna. HacneacTBenHbie 3a001eBaHms YE€JIOBEKA.

33.

J120

CrBonoBble kieTkd. [IpuHIMNBI 340pOBOro oOpas3a >KM3HH, AMATHOCTUKH, MPOPUIAKTHUKU U
JeYeHHUs] TeHeTHYecKHX Ooje3Hei. Meanuko-reHeTuYeckoe KOHCYJIbTHPOBAaHUE. 3HaueHHue
MEJUIIMHCKON F€HETUKH B IPEAOTBPAILIEHUH U JICYEHUH T€HETUYECKUX 3a00JIeBaHUN YeJIOBEKa.
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34.

JIP 3

Wzydenne MoaM(UKAIMOHHOW W3MEHYHMBOCTH, MOCTPOCHHE BapHAllMOHHOTO psija |
BApUALIMOHHON KpUBOM

35.

J21

Cenekuusi Kak Hayka W MpOLECC. 3apoKACHUE CEJIeKIMU M JoMecTukarus. Ydenue H. .
BaBuioBa o0 IEHTpax NPOHMCXOXKAECHUS M MHOrooOpasusi KyJbTYPHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHHUA JNOMAIIHUX KUBOTHBIX. Copr, mnopona, mramMm. COBPEMEHHBIE METOJBI
cenekuuu. Ouenka skc-tepbepa. WuOpunuar. I'ereposuc. AyrOpuauur. M cKycCTBEHHBIN
MyTareHe3 W TIIOJY4Y€HHUE IOJUIUIONAOB. JIOCTH)KEHUS CEeJICKUUU PACTCHUMU, >XUBOTHBIX H
MHKPOOPraHU3MOB.

36.

J22

CocrapiieHHe 1 aHAIIN3 POAOCITOBHEIX YCJIOBCKA

37.

JI23

buorexnonorus. I'enHas umkenepus. Dtanbl co3aanus pekomounanTHoil JIHK u TpancreHHbIx
OpraHu3MOB. Knerounas WHKEHEPHS. Knerounsie KYJIbTYPBI.. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHUE U DITUYECKUE
npobaemMbl. MO — reHeTndecku MOAMQPUITMPOBAHHBIC OPTaHU3MBI.

38.

JIP 4

BrisiBIeHNE MyTareHOB B OKpY>KaroIIEl Cpelie 1 KOCBEHHAsl OLIEHKA BO3MOKHOT'0O MX
BIIMSIHUSL HA OPTaHU3M.

2

Pa3nes 6. DBosaonnonHoe yuenue. [lpoucxoxaenne u pa3putue »ku3nu Ha Jemiie

39.

24

HpOI/ICXO)I(I[CHI/Ie U HAYAJIBbHBIC 3TaIlbl PA3BUTHUA JXU3HU Ha 3emie. I'mmores3sl MMPOUCXOKACHUA
KHU3HU.

2

40.

J25

HcTopus pa3BuTHs 3BOMIONMOHHBIX uiei. 3Hauenue padot K.JIunnes, X.b.Jlamapka B pazButuu
9BOJIIOLIMOHHBIX UIeH B OMosoruu. DBosonnoHHoe yuenue Y./lapsuna.

2

41.

J126

[Taneonronoruueckue u Ouoreorpauueckue CBUACTENBCTBA IBOIIONUHN. DMOPHOIOTUYECKHE H
CPaBHHUTEIIFHO-aHATOMHYECKHE  CBHJETEIbCTBA  3BOMIOIMH.  CXOACTBO ~ MEXaHHM3MOB
HACJICZICTBEHHOCTH ¥ OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB.

42.

27

MuxkposBomtorus. EctectBennsiii ot6op. @opmer ecrectBeHHOT0 0TOOpa. OCHOBHBIE (DOPMBI
BHUI000pa3oBaHus: reorpaduueckoe, skomormueckoe. Makpodpomronus. DOpMBI IBOTIOIUH.
HeobpatumocTth 3BOMIONNN.

43.

I13 12

[IpucnocobneHne OpraHU3MOB K pa3HbIM cpedaM OOUTaHUs (BOJHOW, Ha3eMHO-BO3IYLIHOM,
TTOYBEHHOM).

44.

J128

HaquHe TUIOTE3bI BOSHUKHOBEHHUS KM3HU Ha 3eMIe.

45.

J29

@dopMHUpOBaHUE OCHOBHBIX T'PYIIN JKUBBIX OpraHM3MoOB. PazBuTue *kHU3HM Ha 3emie MO 3paM U
epUOIaM.

46.

JP 5

HSy‘IeHI/IC HCKOIIAaCMBIX OCTAaTKOB paCTeHI/Iﬁ H ) KMBOTHBIX B KOJUICKIIUAX

N N NN

Pazgea 7. IlpoucxoxkaeHue 4ejoBeKa

47.

JI30

OBonronus 4yesnoBeKka. AHTPONOJIOTHs Kak Hayka. JIBrkymue cuiibl aHTponoreHe3a. OcHOBHbIE
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CTaauu U BETBU 5BOJJIIOIIMH YCJIOBCKA.

Yenoseyeckne packl. OCHOBHBIE OoJbIIKE pachl. YepThl MPUCIIOCOOICHHOCTH MpEACTaBUTENCH

48. | JI31 | 4emoBeuecknx pac K YCIOBHSAM CyllecTBoBaHUsA. EauHCTBO dYenoBeueckux pac. Kputuka
pacusma.

49. | 113 13 | Ananu3 1 OIleHKa Pa3IMYHBIX THIOTE3 MPOUCXOXKICHHUS YEITOBEKa

Pa3zgen 8. OcHOBBI DK0OJIOTHH.
DKoJoTHsl - 3a/auyd U pasneibl. MeTolbl SKOJIOTMYecKUX uccienoBanuii. Cpenbl obuTaHus

50 | jp3p | OPraHW3MOB: BOAHAS, HA3EMHO-BO3/YIIHAS, IOYBCHHAS, BHYTPHOPraHU3MEHHA.
Dkonorudeckre (akTopel W uX Kiaccudukanus. JlelcTBUe 3KOIOTHYECKUX (PAKTOPOB Ha
OpraHU3MBI.

51 | 7133 Abuotnyeckue ¢akrtopbl. buomornyeckue putMmbel. buotuueckue ¢dakTtopbl. 3HadyeHHE
OMOTUYECKUX B3aMMOJICHCTBHH JIsl CYIIICCTBOBAHHUSI OPTAHW3MOB B IPUPOIHBIX COOOIIECTBAX.
DKOJIOTHYECKHE XapaKTEPUCTUKU MOMyJsaiuu. OCHOBHBIE TTOKA3aTENN MOMYJISIIUU: YUCIEHHOCTb,

52. | JI34 | mWIoTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHTrpamnus. JMHAMUKA YHUCICHHOCTH
MOMYJISIIIUU U €€ PeryJIsIusl.

53 | 1P 6 Ornucanue MomyJsIui, HaXOASIINXCS Ha TpaHu ucYe3HOBeHus (1o matepuanam «KpacHol kHUTH
Pecriybnuku Agpires).

54 | 13 14 CocTraBiieHre cxeM Iepeiady BeleCTB U SHEPTUHU M0 LIETSIM MUTaHUs B IPUPOTHON
9KOCHUCTEME U B arpolieHO3€

55. | I13 15 | Pemenune dKOJIOTHUECKHUX 3a1a4

Paznen 9. buocdepa.

56 | 17135 buochepa — rnobanbHas skocuctema. KpyroBopoT BakHEWIIMX OMOTEHHBIX 3JIEMEHTOB B
ouocdepe.

Dkojnorudeckne cuctembl (9kocuctemsbl). [lonsitue 00 »dKkocuctemMe U OUOTEOICHO3E.
OYHKIUOHATBHBIE KOMIIOHEHTHI AKOCHUCTEeMBbI. KpyroBopoT BemecTB M IOTOK SHEPIUU B

57. | JI36 |oskocucreme. Tpoduueckue ypoBHH »dKOcHcTeMbl. (OCHOBHBIE IOKa3aTeNd HKOCHUCTEMBI:
Ouomacca, MPOAYKIMSA. OKOJOTHYECKHE THUPAMHUIBL: TPOIYKIMH, YUCIEHHOCTH, OHOMACCHI.
CBoCTBa DKOCHCTEM: YCTONYHMBOCTh, CAMOPETYIIsLUs, pa3BuTHe. CyKileccus.

[IpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK, XBOMHOT'O WJIM HIMPOKOJIMCTBEHHOTO Jieca.

58 | 7137 AHTpPOTNIOTEHHBIE  YKOCUCTEMBL. ATPOIKOCHCTEMBI. YpOO’KOCHCTeMBI. buomornyeckoe
XO3SIICTBCHHOE 3HAYCHHE arpodKOCHUCTEM M ypOOdKocucTeM. buopasnooOpasue kak (akTop
ycToH4YnBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3Hoo0pasus Ha 3emiie.

59 | 13 16 buochepa m uenmoek. M3menenwst B Omochepe. IlociiencTBusi NeATEIHPHOCTH YEIOBEKa B

OKpy»kartouie cpene. Bo3aelicTBue npon3BoICTBEHHOM AEATENbHOCTH HA OKPYKAIOLIYIO Cpey B

12




obnactu cBoed Oynymed npodeccuu. [0OaNBHBIC 3KOJOTHYECKUE TPOOJIEMBI W IMyTH WX
pemenust. JIoCTHKeHHsI OMOJIOTHU ¥ OXpaHa MPUPOJIBL.

60. | JIP 7 | BrisiBneHne aHTPONOTEHHBIX N3MEHEHUH B YKOCHCTEMAaX CBOEH MECTHOCTH. 2 - - 2 -
IIpome:kyTouHas arTectauus B popme IK3aMeHa 10
HToro 3a 2 cemecTp 92 52 16 | 14 | 10
nUTOro 140 74 32 |14 | 20
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2.3. Coaep:xanue yuyeOHoit nucuuminabl CO0.02.02 buoJsiorus

Koanl
Copep:xxanne yueOHOro MaTepHuajia, NpaKkTHYeCKHe 3aHATHS, Q)opanyeMb£x
HaumeHnoBaHue pa3aesioB O0bemM | KOMIETEHIINIA,
S ———— caMoCTOsITeIbHAs padoTa 00yYaromuxcst wacoB | oCBAMBACMEIX
3HAHUMH H
yYMeHMit
1 cemecTp
Coaepxxanue y4eOHOro MmarepuaJia
buonorus — Hayka o xu3Hu. CructeMa OMOJOTHYEeCKUX HayK. MeTo/ bl MO3HAHUS )KUBOW PUPOIBL. 4
JXussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHust 0uoiorun. OTIndne >KUBBIX CUCTEM OT
HeopraHnyeckoi npuposl. CBONCTBA M YPOBHU OpraHHU3AIMH OMOCHCTEM. 31,34,
giéizi;e" TeopeTnyeckne 3aHATHSA _ 4 OK 013,/ (l)K 02,
1 buonorus — Hayka 0 >ku3HU. Cucrema OMOJIOTHUECKUX HAyK. MeTo bl O3HAHUS KUBOM MPUPOIBI 2 OK 03, OK 09
2 Xusble cucteMbl (OMOCHCTEMBI) KaK TIpeAMET u3ydeHus: ouosioruu. OTIMYre KUBBIX CUCTEM OT 5
HEopraHnueckoi npuposl. CBOWCTBA M YPOBHH OPraHU3ALIUN OMOCUCTEM.
IIpakTH4eckue 3aHATHSA -
Tema 2. Conep:xanue yueOHOro MaTepuaJa 32,34
XUMUYECKUH COCTaB U XUMHUYECKUH COCTaB KIETKU. Makpo-u MUKpOdJIeMeHThl. Boa u MuHepaibHbIe BEIeCcTBa. V1,V4, V5Y
CTPOEHHE KIIETKH [lonnepxxanue ocmoruyeckoro OanaHca. benku. AMUHOKHCIOTHI, HE3aMEHHMbIE M 3aMEHHMMBbIE 6,Y7,Y8
AMUHOKHCIIOTBI. YPOBHH CTPYKTYpbl OenkoBoil Mosiekyibl. @DepMeHTI M HX CTPOCHHE. OK 01, OK 02,
Kodepmentsl. ButamuHbl.  YTIIeBOIbI: MOHOCaXapwIbl, JAWCaXapuabl W  TOJHCAXAPHIBL. OK 03, OK 09
buonoruueckue ¢GyHKIUU yrieBoAoB. V3yueHue KaTalIWTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
npUMepe amMuiasbl WiIM Katamaspl. Jlumuael:  Tpuraunepuabl, (HocOoMHUIUabI, CTEPOHIBL.
l'unpodunsuo-ruapodoOHBIe cBoiicTBa. buonorndyeckue ¢ynkuuu nunuaoB. HykienHoBbIe 99

kucnotel: JIHK u PHK. Crpoenne n ¢pynxmum JIHK. Crpoenune u pynkiun PHK. AT®: crpoenue u
¢yskuuu. Lluronorus — Hayka o kietke. MeTo bl u3ydeHus kieTku. Kierka kak 1esnocTHas sxuBas
cucrema. OOmMe TpPU3HAKKM KIIETOK: 3aMKHyTas HapykHas MeMmOpaHa, moiekynsl JIHK kax
TeHEeTUYECKUH ammapar, cucTeMa cuHTe3a Oenka. TuNbl KJIETOK: JyKapuoTHdecKas U
npokapuornyeckasd. OCOOEHHOCTHM CTPOEHMS MPOKApUOTHYECKON KieTku. KierouHas creHka
6akrepuil. CTpoeHue 3yKapuoTH4eckoil kieTkd. OCHOBHBIE OTJIMYMS PACTHTEIbHOM, )KMBOTHOM U
rpubHOi kieTkH. [ToBepXHOCTHBIE CTPYKTYpHI KileTok. [lmasmarndeckass memOpaHa, e€ CBOWCTBA U
¢yskuuu. Iluronnasma u e€ opraHouasl. OgHomeMOpaHHble opraHousl kiaeTku: OIIC, ammapar
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I'onpmxu, mu3ocomel. [1oayaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHIPUH, TUTACTH/IBL.
ITpoucxoxxaeHne MUTOXOHAPUN M TwiacTul. Bunel mumactun. HememOpaHHbIE OpraHOM[IbI KIETKH.
OyHKIMM OpPraHOUIOB KIeTKU. BximioueHus. fAnpo — perynasTopHblii HeHTp kieTku. CTpoeHue
anpa. XpoMoCcOMBbI. TpaHcHopT BelecTB B KieTKe. [IpuroTosnenue u onucanne MUKpOIIPENapaToB
KJIETOK pacTeHud. M3ydeHue CTpOEHHs KIETOK pacTeHMH, JKMBOTHBIX M OakTepuil 1o
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax ¥ UX OIMCaHHe

Teopernyeckue 3aHATHS 12
3 XuMHUYEeCKU COCTaB KJIETKH. MaKkpo-u MHUKpPO3JIEMEHTHl. Boga u MUHEpabHBIE BEIIECTBA. 2
[Monnep:xanne ocMoTHyeckoro OanaHca. benku. AMHHOKUCIOTHI, HE3aMEHHUMBIE U 3aMEHUMbIE
aAMHHOKHUCJIOTBI. Y POBHH CTPYKTYpPbl OETIKOBOH MOJIEKYJIBI.

4 depmenTsl U ux crpoeHune. KodepmeHTsl. ButaMuHbl. YTI€BOIBI: MOHOCAXAPUIBI, TUCAXAPHUIIBI U 2
noJjucaxapuabl. buosnornyeckue GyHKIMU YITIEBOJIOB.

5 Jlunuael: Tpurnuuepuasl, gochonunuasl, crepounsl. ['mapoguibHO-TUAPOPOOHBIE CBOWCTBA. 2
buonornueckue ¢pynkuun nmunuaoB. Hyknennossle kucinotsl: JITHK u PHK. Crpoenue n ¢pynkuun
JHK. Ctpoenue u pynkunu PHK. AT®: ctpoerne u GpyHKITHH.

6 Luronoruss — Hayka o KieTke. MeToasl u3yudeHus KieTkd. KieTka kak IieocTHas j>KuBas 2
cucrema. OOmMe TpPU3HAKKA KIIETOK: 3aMKHyTas HapykHas MeMmOpaHa, moiekynsl JIHK kax
IeHETHUYECKUH anmapar, CuCTeMa CUHTe3a OeJIka.

7 IIpoucxoxaeHne MUTOXOHAPUN U uiacTull. Buasl mnactua. HememOpaHHbIE OPraHOUIBI KIETKH. 2
QDyHKIMH OpraHOWJ0B KJIETKH. BriroueHusl.

8 Snpo - peryasTopHsIii HeHTp KiIeTKu. CTpoeHue sapa. XpoMOCOMBL. TpaHCIIOPT BEIIECTB B KIETKE 2
IIpakTH4yeckue 3aHATHSA 10
1 M3y4eHue KaTaTMTHYECKOM aKTHBHOCTH (DepMEHTOB (Ha MpUMepe aMiIa3bl HIIH KaTajla3bl). 2
2 Tumel KJIETOK: dJyKapuoTHYeckass W  mpokapuotudeckas. (OcoOEHHOCTH  CTPOEHHUs 2
npokapuoTuyeckoil kierku. Kierounas creHka Oaxrtepuil. CTpoeHHE SYKapUOTHUECKOM KIETKH.
OcCHOBHbBIE OTJIMYHSI PACTUTEJIHOM, )KUBOTHOM U I'PUOHOM KIIETKH.

3 IloBepxHOCTHBIE CTPYKTYypbl KieTok. [lnasmarumdeckass memOpaHa, €€ CBOWCTBA M (DYyHKIMH. 2
[utomnazma u e€ opranouabl. OnHOMeMOpanHbie opraHouasl kietku: DIIC, anmapat ['ombmxw,
nm30coMbl. [1071yaBTOHOMHBIE OpraHOM/IBI KJIETKH: MUTOXOHIPUH, TUIACTHU/IBL.

4 TIpuroroBiieHNE U OMMCAHUE MUKPOIPENapaToB KIETOK PACTCHUH. 2
5 N3ydeHue CTpoeHMs KJIETOK PAacCTeHM, )KMBOTHBIX M OakTepuil MOJ MHKPOCKOIOM Ha TOTOBBIX 2

MHKpOIIpenapaTax u uxX OonMcaHune
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Tema 3.
KuzHenesrebHOCTD
KIICTKH

Conep:xanue y4eOHOro MaTepuaJjia

OOMeH BeIecTB, WIH METa0OMU3M. ACCUMWISIIIAS W ITUCCUMWISIIHS. Poibh 3aKOHOB COXpaHEHUs
BELIECTB M JHEPrUUM B MOHMMAaHHUU MeTabonu3ma. Tumbl oOMeHa BemiecTB.Dortocunres. daspl u
peakuuu ¢GoTtocuHTE3a. XeMOCUHTE3. XeMOCHHTEe3upyomue O0akrepuu. 3HaueHue (HOTOCHHTE3a U
XeMOCHHTE3a JJIsl )KM3HM Ha 3emiie. DHepreTuueckuid oOMeH B KJIETKE U €ro 3Tambl. [ JIuKonus.
Bbpoxenue u ero Buabl. KuciopomHoe OKuCIEHHE, WU KJIETOYHOE JibIxaHue. OKHUCIHUTENbHOE
dbochopmmpoanue. IHPEKTUBHOCTh IHEPTETUUECKOrO0 OOMeHa. Peaknuu MaTpuyHOrO CHUHTE3a.
I'enetnueckas undopmanus u JJHK. I'eHerndeckmii kox M ero cpoicTBa. TpaHckpumus —
MatpuuHblid cuate3 PHK. Tpancmsiius — Ouocunrtes Oenka. Dtansl TpaHcasiuu. Poas pubocom B
Oouocunreze Oenka. Hekmetounble (opMbl XuU3HM — BHpPYCHl. OCOOEHHOCTH CTPOCHHS U
KU3HCHHBIM I1MKJI BUPYcoB. bakrepmodaru. bome3nn pacTeHui, >KUBOTHBIX W 4YEJIOBEKA,
BbI3bIBacMble BUpycamu. [Ipodunaktuka pacmnpocTpaHeHHs BUPYCHBIX 3a0oneBaHuil. M3ydeHwe
KJIETOK JIpOKel moa MuKpockonoM. CpaBHEHHE NMPOLIECCOB OPOKEHUS U JIbIXaHUSI.

12

TeopeTnueckue 3aHATHS

9 ObOmenH BCIICCTB, NN METa0O0IU3M. ACCI/IMI/IJ'IHI_[I/IH U JUCCUMMIIALINA. Ponp 3akoHOB COXPAaHCHUA
BCIICCTB U DHCPIr B IOHWMMAHWN MeTaboau3Ma. Tumesl oOMeHa BCIIICCTB.

10 ®dotocunres. @a3bl U peakuuu (HOTOCHHTE3a. XEMOCHHTE3. XEMOCHHTE3HUpYIOle OaKTepuu.
3HaueHue GOTOCHUHTE3a U XEMOCHHTE3a JUIsl XKU3HU Ha 3emie.

11 Hexserounsle ¢popMbl KU3HH — BUPYChl. OCOOEHHOCTH CTPOEHUS U )KU3HEHHBIN LUK BUPYCOB.
bakrepnodarn. bonesnnm pacTeHHid, JKMBOTHBIX M 4YEJIOBEKa, BBI3BIBACMBIC BHUPYCaMH.
[TpoduiiakTuka pacupocTpaHeHuUsl BUPYCHBIX 3a00J1€BaHuUil.

IIpakTnyeckue 3aHATHSA

6 DHepreTrdeckuii OOMEH B KJIETKE M ero dTambl. [ nukonu3. bpoxxenue u ero Buisl. Kucnopognoe
OKHCJICHUE, WIH KieTouHoe abixaHue. OxucnurenbHoe dochopunupoBanue. DPPEeKTUBHOCTD
HHEPreTHYECKOr0 OOMEHa.

7 Peakuum matpuyHoro cuHTe3a. ['enernmueckas mHbopmarus u JIHK. 'enernueckuit xox u ero
coiicTBa. Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsamus — Ouocunrte3 Genka. Jtambl
Tpaucasaiuu. Posk pubocoM B OMocuHTE3€e OenKa.

8 Mzyuenue KIETOK APOXKer moa MUKpockoroM. CpaBHEHHE IPOLIECCOB OPOXKEHUS M JIBIXAHUSI.

32,34
Y1,Y4, V5V
6,Y7,Y8
OK 01, OK 02,
OK 03, OK 09

IK3aMeH

10

2 cemecTp

Pa3zneua 4.
Pa3smuoxenue u
I/IHI[I/IBI/IIIyaJIBHOG

Conep:kanue y4eOHOro MaTepuasia
Kuznennsiii mukin kiaetku. UaTepdaza u muto3. CTpoeHre XpoMocoM. JIUTUIONTHBIN 1 TarjIouIHBIH
XPOMOCOMHEIC Ha6op1>1. XpOMaTI/I,Z[bI. HI/ITOHOI‘I/I‘IGCKI/IC OCHOBBI Pa3MHOXKCHUSA U MHAWBUAYAJIBHOT'O

18

31,32,34
Y1,Y4, V5V
6,Y7,V8
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Pa3BUTHEC OPraHU3MOB

pa3BUTH OpraHu3MoB. Jlenenue kineTkn — MuTo3. Ctamuu MuTo3a. [Iporeccsl, mpoucxoasmiue Ha
pasHBIX CTaaAuAX MHUTO3a. buonormueckuii cmpicn mutosa. [IporpamMmmupyemas rubenb KIETKH —
anonTo3. M3ydenue (a3 MuTo3a B KIETKaxX Kopemika jJyka. PopMbl pa3sMHOKEHHS OpPTaHU3MOB:
Oecronoe M monoBoe. Buabl 0ecronoro pa3MHOXKEHHs: JIEJICHHE HaJBOE, MOYKOBAHWE OJIHO- U
MHOTOKJIETOYHBIX,  CIIOpOOOpa3oBaHME,  BETETATUBHOE  pa3MHOXKEHHE. HckyccTBeHHOE
KIIOHUPOBaHHE OPraHU3MOB, €ro 3HaUeHHe A cenekuuu. [lonoBoe pa3MHOXKEHUE, €T0 OTIUYHS OT
oecrionoro. Meiio3. Cragum u mpomeccsl Meio3a. Kpoccunrosep. buonormyeckwii cmpicn u
3HaueHue Meio3a. ['amerorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KIETOK Y )KMBOTHBIX. [1ooBBIC
JKEJe3bl: CEMEHHHKH ¥ sIMYHUKH. CriepmaTorenes u oorenes. OCOOEHHOCTH CTPOSHHS SIMIIEKIIETOK U
cnepmaro3onsioB. OrmogorBopenue. llaprenorenes. MHauBHayanbHOE pa3BUTHE (OHTOTEHE3).
DOMOpHOHANIBHOE pa3BHUTHE (IMOpUOTEHE3). DTambl dMOPHUOHAIBLHOTO PA3BUTHS Y IMO3BOHOYHBIX
KUBOTHBIX: JpoOOJieHHe, TracTpyisuus, opraHorere3. I[loctomOpuoHanpbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIFHOTO PAa3BUTHUS: TPSAMOE, HENpsMoe (JIMYMHOYHOE). BEISBICHHWE W ONMCaHHe
MPU3HAKOB CXOJCTBA 3apOJbIIICH YeIOoBeKa M JPYrHMX IO3BOHOYHBIX, KaK [IOKa3aTelIbCTBO UX
HBOJIIOIIMOHHOTO POACTBA. PenpomykTiBHOE 370poBbe. [locnencTByst BIUSHUS allKOTOJIsI, HUIKOTHHA,
HApPKOTUYECKUX BEIIECTB, 3arPS3HEHUSI CPE/Ibl HA PA3BUTHE YETIOBEKA.

Teopernyeckue 3aHATHS

10

12 Xusnennslii mukn kiuetku. MuHTepdaza m muto3. CTpoeHue XpomocoM. JMMIOWAHBIA u
ralIOuAHBI XpPOMOCOMHBIE HaOoOpbl. XpoMaTuibl. LluTonoruueckue OCHOBBI pPa3MHOXKEHHSA U
VMHAWBUAYAJIBHOIO PA3BUTHUSI OPTaHU3MOB.

13 [enenue knetkn — muto3. Craaum murosa. [Ipouecchl, mpoucxonasduiye Ha pa3HbIX CTaAMAX
MuTO3a. bronornueckuii cMpica muto3a. Ilporpammupyemas rudesnb KJISTKH — anoITo3.

14 ®opmbl pa3MHOKEHHS OPraHU3MOB: O€Crojioe W IMOJoBoe. Buapl Oecrosioro pa3MHOXKEHUS:
ACJICHUC HaABOC, IIOYKOBAHUEC OJHO- W MHOI'OKJICTOYHBIX, cnop006pa30BaHHe, BEIr€TaTuBHOC
pasmMHOXeHne. VIcKkyccTBeHHOE KIIOHMPOBaHUE OPTaHW3MOB, €ro 3HaYeHHE JUTsl cenekiuu. [loimoBoe
pPa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIOIOTO.

15 Meiio3. Craguu u mporecchl Meio3a. KpoccunroBep. buosormdeckuii cMbICT W 3HAYCHHE
Meio3a. ["lameToreHe3 — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK y >KUBOTHBIX. [10JIOBBIE JKeIe3bl:
CeMEHHUKH M sSuYHUKUA. CnepmaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOEHUS SMICKICTOK |
cnepmaro3on1oB. OmnonorBopenue. [lapreHorenes.

16 MuouBunyanpHOE pa3BUTHE (OHTOreHE3). DOMOpHOHANIbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIEHOTO Pa3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TacTPyJISAIUs, OPraHOTCHE3.
[TocTomMOproHanbHOE pa3BUTHE. THUOBI MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HENpPsIMOe
(JIMYUHOYHOE).

OK 01, OK 02,
OK 03, OK 09
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[IpakTnyeckue 3aHATHSA

9 PenponyktuBHOE 370poBbe. [locnmencTBUS BIMSIHHS alKOTOJIsl, HUKOTHHA, HAPKOTHYECKUX 2

BEILICCTB, 3arpsi3HEHUsI CPE/Ibl HAa Pa3BUTHE YEIIOBEKa

10 UnTemnexTyanbHas urpa «3aHUMaTelbHass OUOJIOT U 2

JlabopaTopHbie padoThI 4

1 N3yuenwue a3 MUTO3a B KIIETKAX KOPEIIKA JIyKa 2

2 Briasnenne u onucanue IMPU3HAKOB CXOACTBA 3ap0I[I)IHIeI\/JI YCJIOBCKA U JPYyTHUX ITO3BOHOYHLIX, KaK 2

JI0Ka3aTeIbCTBO UX YBOJIIOIIMOHHOTO POJICTBA.
Pazgean 5. Conep:xanue yueOHOro MaTepuaa 20 31,32, 33,34
OCHOBBI TCHETUKH H [Ipenmer u 3a1a4un reHeTUKU. METOIbI TEHETHKH. [ eHeTHUYECKasi CHMBOJIMKA. 3aKOHOMEPHOCTH Y1,V2,V3.
CENeKIIHHL. HACIIEJIOBAHNUS IPH3HAKOB, YCTaHOBICHHEIE I'. MenieneM. MOHOrHOpHIHOE CKpeNiBaHHE. Y4, ¥Vs5,V6,

JluruOpuHoe ckpenrBanue. Mcmnonp30BaHre aHATU3UPYIOIIETO CKPEITMBAHUS IS ONIPEICIICHHSI Y7,V8

reHotuna ocoou. CoCcTaBICHHE MPOCTEHIIINX CXEM MOHOTUOPHUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUSA, %II{( %13’ %II{( %29’

pelIeHne TeHeTUUECKUX 3a1a4. XPOMOCOMHAasl TEOPHUsI HACIIECTBEHHOCTHU. | e HeTUUeCKNe KapThl.
I'enetuka nomna. HacienoBanue npu3HaKkoB, CHEIUICHHBIX € ITOJIOM. VI3MEHYMBOCTB U €€ BUABIL.
XapakTepucTuka MOAU(PHUKAIMOHHON H3MEHYUBOCTH U €€ cBoiicTBa. Hacnencreennas u
KOMOMHATHBHASI HK3MEHYUBOCTE. Meli03. MyTalimoHHass U3MEHYUBOCTh. Kitaccudukanus My Tarmi.
MyTtarenHnsie (GakTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacJIeACTBEHHOU n3MeHunBoctu H. U.
BasuiioBa. BHesiiepHas HaclieICTBEHHOCTh M U3MEHUYHUBOCT. [ eHeTrka yenoBeka. CoBpeMeHHOe
ompexaenenue renorumna. HacrnencteHHsle 3a0oneBanus yenoeka. CTBOIOBBIC KIETKU. [[pUHIIUTIBL
3JI0pOBOro 00pasa KU3HU, AMATHOCTUKH, TPOMUIAKTUKY U JICUEHUS] TEHETHYECKUX O0se3HEN.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBaHUE. 3HAUYE€HNE MEIULMHCKON T€HETUKH B MPEIOTBPAILICHUH U
JICYEHUN TeHETUYEeCKUX 3a0oeBaHuil yenoBeka. M3ydyenrne MmonudrukaniMoHHON N3MEHUYMBOCTH,
MIOCTPOEHNE BAPUALIMOHHOTO Psiia U BApUALIMOHHOM KpuBOM. CeneKius Kak HayKa ¥ MpoLecc.
3apokJieHue cenekuuu u nomectukanus. Yuenue H. Y. BaBuioBa o neHTpax npouCX0XAEHUS U
MHOT000pa3usl KyJIbTypHbIX pacTeHui. LIeHTpbl MPOUCXOXKACHNUS JOMAITHUX KUBOTHBIX. COpT,
nopoja, mramMmMm. CoBpeMeHHbIe MEeTO bl cenekimu. OreHka ske-tepbepa. MuOpuaunr. ['ereposuc.
AyTtOpuausr. VIcKkycCTBEHHBIN MyTareHes U Mojy4eHue MOJUILIONA0B. JJOCTHKEHNUS CENEeKINH
pacTeHuM, )KUBOTHBIX U MUKpOOpraHu3MoB. COCTaBJIICHUE U aHAJIU3 POJAOCIOBHBIX YEIOBEKA.
buorexnonorus. ['ennas nnxenepus. Jtansl co3aanus pekomObunantHoi JIHK u TpaHCreHHbIX
oprann3MoB. Knerounas naxxenepusi. Kiietounsle KyJbTypbl. KnoHUpOBaHHE BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. JKOJIOTHUECKHUe U aThdeckue mpoodneMel. MO - reneTudecku
MOIU(DHUIIMPOBAHHBIE OPTAHNU3MBI. BBISIBIICHHE MyTareHOB B OKPYIKAIOMICH cpejie U KOCBEHHAs
OLICHKA BO3MOKHOI'O UX BJIMSIHUSI HA OpPTraHU3M.
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TeopeTnyeckue 3aHATHHA

14

17 [IpeameT u 3aja4 reHETUKU. MeTo bl reHeTUKH. [ eHeTnyeckasi CHMBOJIMKA. 3aKOHOMEPHOCTH
HacJe0BaHUs IPU3HAKOB, ycTaHOBJIeHHBIC . MenaeneM. MoHOrnOpuIHOE CKpeluBaHue.
JurnbpuaHoe ckpermmBanue. Vcroib30BaHNe aHATM3UPYIOMIETO CKPEIIMBAHMS JIJISI ONIPEICTICHHS
FeHOTHIIa 0COOH.

18 XpomocoMHast Teopust HacieacTBeHHOCTH. ['eHeTnueckue kapthl.l'eneruka nona. Hacnenosanue
MIPU3HAKOB, CLIETTICHHBIX C M0JIOM. MI3MEeHUYUBOCTh U €€ BUIBL. XapaKTepUCTUKa MOAU(DUKAITIOHHOM
W3MEHUYHUBOCTH U €€ CBOMCTBA

19 HacnencTBenHnas 1 KOMOMHATUBHAS U3MEHYMBOCTh. Meiio3. MyTalrimoHHas ©3MEHUYUBOCTbD.
Knaccudukanus myrammidi. MyTareHnbie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B
HacieacTBenHou n3MeHunsoct H. Y. BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHUYMBOCTD. | eHeTuka uenoBeka. COBpeMEHHOE ONpeiesieHue
renoruna. HaciaencTBeHHEIe 3a0051€BaHs YEIOBEKA.

20 CtBomnoBble kieTKH. [IpuHIUIIBI 370pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MTPO(UITAKTUKY U
JIeYeHUs FTeHeTHYeCKUX OoJie3Hell. Mennko-reHeTn4eckoe KOHCYJIbTUPOBaHUE. 3HAUCHHUE
MEJIMLIMHCKON TeHETHKH B MIPEIOTBPALICHUH U JICUSHUH IT'eHEeTUYECKHUX 3a00JIeBaHUM YeloBeKa.

21 Cenexuusi Kak Hayka M Ipolecc. 3apoXkJeHUe celeKIMM U aomecTukauus. Yuyenue H. H.
BaBwioBa 0 1eHTpax NPOMCXOXKJIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, mopoaa, mraMM. COBpEMEHHBIE METOBI CEICKIUH.
Onenka »skc-tepbepa. WMuOpunuur. [ereposuc. AyrOpuaunr. MckycCTBEHHBIH MyTareHes u
NOJIyYeHHE NOJIUIIIONA0B. JJOCTH)KEHUS CeNeKIMH PACTEHHM, Y)KUBOTHBIX U MUKPOOPTaHU3MOB.

22 CocTaBlICHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA

23 buotexHonorus. ['eHHas umxeHepus. DTansl co3nanus pekomOouHanTHo JIHK u TpancreHHbIX
OpraHu3MOB. Knerounas HUHXXEHEPHUSL. Knerounsle KYJIBTYPBL. KnonupoBanue
BBICOKOIIPOJYKTHUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX OPraHW3MOB. OKOJOTUYECKHE M ITUYECKUE
npo6aembl. [MO — reHeTndyecku MOIU(UIIMPOBAHHBIE OPTAaHU3MBI.

HpaKTI/I‘leCKI/Ie 3aAHATUSA

11 CocraBienue npocTeHIIUX CXeM MOHOTHOPUAHOTO M TUTHOPUAHOTO CKpPEIIMBAHUS, PEIICHUE
TeHETUYECKUX 3a/1a4.

JlabopaTopHble padoThI

3 UMsyuenme MoaM(UKAIMOHHOW WM3MEHUYMBOCTH, TIOCTPOCHHE BAPUAIIMOHHOTO psila H
BApUALIMOHHON KpPHUBOM

4 BrigBlieHHE MYTareHOB B OKpY>Kalolleil cpesie 1 KOCBEHHAas OLlEHKAa BO3MOKHOTO UX
BIIUSTHUSL HA OPTaHU3M.
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Pa3nen 6.
OBOJIIOLIMOHHOE YUYEHHE.
[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emie

Coaepxxanue y4eOHOro MmarepuaJia

[IponcxoxzaeHue M HadalbHBIE ITalbl Pa3BUTUS JKU3HM Ha 3emuie. ['MIOTE3bl NPOUCXOXKACHHUSA
xu3Hu. Mcropus pa3BuTus 3BOMIOLMOHHBIX uaeil. 3HaueHue pabor K.JIunnes, XK.b.Jlamapka B
Pa3BUTHU HBOJIOLMOHHBIX Uel B Ouosioruu. DBomonuoHHoe yuenue Y./lapBuHa.
[Taneonromorndeckne u Ouoreorpauueckue CBHICTEIHCTBA SBONIONUU. DMOpPHUOJIOTHYECKUE W
CPaBHUTEIbHO-aHATOMUYECKUE CBUJCTEILCTBA IBOJIIOLIMH. CxonctBo MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKHX IyTeH y BCEX OpraHu3MoB. MHKpO3BOIOLMS.
EcrectBennbiit or6op. Popmbl ectecTBeHHOro o0T1OOpa. OcHOBHBIE (DOPMBI BHI000pPa30BAHUS:
reorpaduyeckoe, IKosorudeckoe. MakposBomtonus. Dopmel  sBomronMK.  HeobpatumocTs
sBomonuu. [lpucrnocobieHne OpraHM3MoOB K pa3HbBIM cpefaM oOuTaHus (BOJHOW, Ha3eMHO-
BO3JYIIHOM, ouBeHHOI). HayuHble THroTe3pl BOZHUKHOBEHHUS XHU3HU Ha 3emiie. DopMupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB. Pa3BuTHe )KU3HM Ha 3eMJIE 110 3paM U MEPUOJIAM.

W3y4eHne nckonaeMblX OCTaTKOB PACTEHUH M JKUBOTHBIX B KOJUIEKIIUSIX

16

Teopernyeckue 3aHATHA 12
24 TlpoucxoKeHNE W HavaJbHBIC JTallbl Pa3BUTHS XU3HH Ha 3emie. [ MIoTe3bl MPOUCXOKICHHUS 2
KH3HHU.

25 Vcropust pa3BUTHS HBOITIOMMOHHBIX Hieil. 3HaueHune padot K.Jlunnes, XK.b.Jlamapka B pa3Butun 2
IBOJIIOLIMOHHBIX UJIeH B Onostornu. DBomonnonHoe yuenue Y./ Japsuna.

26 INaneonTonmoruveckue u OuoreorpadIecKue CBUACTEILCTBA IBOJIONUN. IMOPHOIOTHISCKHAC U 2
CpaBHHUTEIILHO-aHATOMHYECKHE CBHJICTEIbCTBA IBOJTIOLIUH. CxoncTBO MEXaHH3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MTyTEeH Y BCEX OPTaHU3MOB.

27 Muxkpossomonus. EcrectBennsiii or60p. @opMmbl ectecTBeHHOr0 0TOOpa. OCHOBHBIE (DOPMBI 2
BUA000pa3oBaHus: Teorpaduueckoe, IKoJormueckoe. Maxkpospomronus. DOpMBI  IBOJIOIHH.
HeoOpaTuMoCTh IBOTIONUH.

28 HayuHble TUIIOTE3bI BOSHUKHOBEHHUS )KU3HH Ha 3eMIIe. 2
29 dopmupoBaHHE OCHOBHBIX TPYIII JKMBBIX OpPraHn3MoB. PazBuTHe XH3HM Ha 3emie MO 3paM U 2
NEpUOJIaM.

IpakTuyecKue 3aHsITUS 2
12 TlpucnocobneHne OpraHM3MOB K Pa3HBIM CpeaaM oOHWTaHHs (BOAHOW, HAa3eMHO-BO3IYIIHOW, 2
MTOYBEHHOMN).

JlaGopaTopHubie paGoThI 2
5 M3y4yeHune NCKOMaeMbIX OCTATKOB PACTCHUH U )KUBOTHBIX B KOJUICKITHSIX 2

31,32, 33,34
V1,V2,V3.
V4, V5 V6,
V7,V8
OK 01, OK 02,
OK 03, OK 7,
OK 09
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Coaepxxanue y4eOHOro MmarepuaJia

OBomronus 4enoBeKa. AHTPONOJIOrMS Kak Hayka. JIBuKymiue cuibl aHTpororeHe3a. OCHOBHbIE
CTaJd M BETBM SBOJIIOIMM yesoBeka. YenoBeueckue pacbl. OCHOBHbIE Oonbline pachl. YepTsl
IPUCIIOCOOJICHHOCTH TNpEICTaBUTEIeH YeI0BEYECKUX pac K YCJIOBUSAM CyIllecTBOBaHUS. EnMHCTBO

qeroBeuecknx pac. Kputwka pacusma. AHaNHM3 W OICHKA Pa3IUYHBIX THIOTE3 MPOUCXOKICHHUS 3;1?32,’ 2?33} 24
Paznen 7. dcnoBeka Y4, V5 V6,
[Ipoucxoxnenue Teopernyeckue 3aHATHS 4 V7,V8
yeJoBeKa 30 DBosrorus yeaoBeka. AHTPOTOJOTHS KaK Hayka. J[Bmwkyrue cuibl anTpornoreHe3a. OCHOBHBIC 2 OK 01, OK 02,

CTaJM{ ¥ BETBH DBOJIIOIUH YEJIOBEKA. OK 03, OK 7,

31 Yenoseueckue pacbl. OCHOBHBIE OOJbIINE packl. YepThl MPUCTIOCOOICHHOCTH MPEICTaBUTEICH 2 OK 09

YeJIOBEYECKUX Pac K YCIOBUSM CyIecTBOBaHM. EnquHCTBO yenmoBedeckux pac. Kpurtnka pacusma.

IpakTuyecKue 3aHsITUS 2

13 AHayu3 U OlleHKA Pa3IMYHBIX THUITOTE3 MPOUCXOKICHHS YeIOBEKa 2

Conep:xanue yueOHOro MaTepuaJia 12

DKoyloTusl - 3a7auyd M pas3feiabl. MeToJabsl JKOJOTHMYECKUX uccienoBaHuit. Cpensl oOWUTaHUs

OpPraHHW3MOB: BOJIHAsI, HA3€MHO-BO3MyIIIHAs, MOYBEHHAs, BHYTPUOPTaHW3MEHHAs. DKOJIOTHYECKUE

(bakTopsl ¥ UX knaccudukanus. JleficTBre 3KOIOrHUeCKuX (PaKTOPOB HA OPTaHU3MBI.

Abunorndeckue (aktopsl. buomorndeckue putMel. buotndeckue gaktopsl. 3HaYCHUE OMOTHICCKUX

B3aUMOJICHCTBHUI JUIS CYIIECTBOBAHUS OPTaHU3MOB B MPHUPOIHBIX COOOIIECTBAX. JKOJIOTUYCCKHE

XapaKTepUCTHKU monyassuud. OCHOBHBIC ITOKa3aTeld IOMYJISAIUN: YHCICHHOCTh, IUIOTHOCTD,

POX/IaeMOCTh, CMEPTHOCTh, NPUPOCT, MUTpanus. J(MHAMHKA YWCICHHOCTH TOMYJSIIHA U e 31,32, 33,34

perymsinust.Onrcanyue TOMyJSIIHA, HaXOMSIIUXCS HAa TpaHd WCYE3HOBEHUs (MO0 MaTepuaiam V1,Y2,V3.

«Kpacnoit kauru PecnyOnmukm Apnwires»). CocTaBieHHe CXeM TEpeladyd BEIIeCTB M SHEPTHH 10 V4. V596
Pasnen 8. I[eNsIM TUTaHMSI B IPUPOTHON IKOCHCTEME U B arpolieHo3e. Pemenne 3KoIornyeckux 3aaad. V7.V8Y9
OCHOBBI 3KOJIOTHH. 1A

Teopernyeckue 3aHATHS 6 OK 01, OK 02,

32 Dkonorus - 3aadd U paziensl. MeToasl SKONOrHYecKkux uccienoBanwii. Cpeasl oOUTaHUS 2 OK 03, OK 7,

OpPTraHU3MOB: BOJIHAsI, HA36MHO-BO3/IyIIIHAS, TIOYBCHHAS, BHY TPHOPTaHU3MEHHAS. OK 09

Okonorndyeckue (axkropel M MX Kinaccudukanus. JleWcTBUE HKOJOTHMUECKUX (PAKTOPOB Ha

OpPTaHU3MBIL.

33 Ao6uotnueckue (¢akropsl. buonorndyeckue putmbl. buortndeckue ¢axTopsl. 3HaueHHE 2

OMOTHYECKMX B3aUMOJICHCTBUH JIJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOAHBIX COOOIIECTBAX.

34 DKONOTUYECKHE XapaKTePUCTUKU MOMy i, OCHOBHBIC IMOKA3aTeIH MOMYJISIUN: YUCICHHOCTD, 2

IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTD, IPUPOCT, MUrpaLus. /IMHaAMHUKa YMCIEHHOCTH HOMYJIALUH U
e€ peryJsnus.
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[IpakTnyeckue 3aHATHSA

14 CocraBneHue cxeMm nepe1add BeMeCTB U YHEPTUH T10 IIETISIM MTUTAHUS B IIPUPOTHON
9KOCHCTEME U B arpoli€HO3€

15 Pemenue SKOJIOTMYECKUX 3a1a4

JlabopaTopHbie padoThI

6 Onucanue MOMyJIANNNA, HAXOIAIINXCS HAa TPaHU UCUYEe3HOBEHUs (1Mo Matepuanam «KpacHOW KHUTH
PecniyGnuiku Anpires»).

Paznen 9.
buocdepa.

Conep:kanue y4eOHOIro MaTepuasia

OKkosornueckue cuctemMbl  (dkocucteMmbl). Ilomsitue 00 dKocucreMe W OMOTrEOICHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTeMbl. KpyroBopoT BelmeCTB U MOTOK JHEPrUUd B
skocucteme. Tpoduueckre ypoBHU 3KocucTeMbl. OCHOBHBIE MMOKa3aTeIN SKOCUCTEMbI: OHomacca,
OPOAYKIUSA. DKOJOTUYECKHE MUPAMUJBI: TPOAYKIMH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, camoperyisnus, paszsutue. Cykueccusi. [IpupogHbie 3KOCHUCTEMBI.
DKOCHCTEMBI 03Ep U PEK, XBOMHOTO WJIU MIUPOKOJIMCTBEHHOTO Jieca. AHTPOIOT€HHbIE SKOCUCTEMBI.
ArposkocucteMsl. Y pooskocrucTeMbl. broiornyeckoe u Xo3s1UCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM U
ypOoskocucteM. buopasHoobpazue kak (akTop ycroiumBOCTH 3KocucTeM. (CoxpaHeHue
Onosornueckoro pasHooOpasus Ha 3emue. buocdhepa m uenoex. M3menenus B Oumocdepe.
IlocnencTBust AEATENBHOCTH 4YEJIOBEKAa B OKpY’KaolleW cpene. BosaeicTtBue NpOU3BOACTBEHHOU
NESATEILHOCTH Ha OKPYXAIOIIyl0 Cpeay B oOmactu cBoei Oyaymed mpodeccuu. ['mobambHbIe
AKOJIOTHYECKUE TIPOOJIEMBI U ITyTH WX perieHus. JlocTHKeHrsI OMOJIOTUN U OXpaHa IPUPOIBI.
BrlIsiBIIEHNE aHTPONIOT€HHBIX M3MEHEHHH B 3KOCHCTEMAaX CBOEH MECTHOCTH.

10

Teopernyeckue 3aHATHS

35 buocthepa — riobanbHas 3kocucTeMa. KpyroBopoT BaKHEHIINX OMOTCHHBIX JJIEMEHTOB B
ouocdepe.

36 Dkxosormueckue cucTeMbl (dKocucTeMmbl). [loHsTHE 00 »SKOocHcTeMe U OHOTreoIeHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBl HSKOCUCTEMBI. KpyroBopoT BelIeCTB M IOTOK D3HEPIUU B
skocucteme. Tpodudeckne ypoBHU dKocucTeMbl. OCHOBHBIE MOKa3aTelN YKOCHCTEMBI: OMoMacca,
OPOAYKIUSA. DKOJOTUYECKHE MUPAMUJbL: TPOAYKIMH, YHUCICHHOCTH, Ounomaccel. CBoiicTBa
HKOCHCTEM: YCTOHYMBOCTh, CAMOPEryJisinusi, pa3Butie. CyKIeccusl.

37 IlpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03Ep M PEK, XBOHHOIO WJIM LIIMPOKOJIMCTBEHHOIO Jeca.
AHTpOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOodkocucTembl. buonornueckoe u
XO34WCTBEHHOE 3HAYEHUE arposKocucTeM U ypOoskocucteM. buopasHooOpasue kak (akrop
ycToiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTUYECKOro pasHO0Opa3us Ha 3emie.

31,32, 33,34
Y1,V 2,¥3.
V4, V5,V6,
Y7,¥8,¥9
OK 01, OK 02,
OK 03, OK 7,
OK 09
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[IpakTnyeckue 3aHATHSA

16 buocdepa u uenoBek. Msmenenuss B Omochepe. IlocmenacTBusi neATETbHOCTH YEIOBEKa B 2
OKpYy>Karollen cpene. BoznelcTBue npoOU3BOACTBEHHON NEATEIIBHOCTH HAa OKPYXKAIOLIYK CpPely B
obnactu cBoeit Oyaymiei npodeccun. ['modambHbIE SKOJIOTHYECKHE TTPOOIEMBI M TTyTH UX PEIICHHUS.
JlocTikeHust GMOJIOTHH M OXpaHa IPUPOIBIL.

JlaGopaTopHbIe paGoThI 2
7 BolsiBneHHE aHTPOTIOT€HHBIX U3MEHEHUN B IKOCHCTEMAaX CBOEH MECTHOCTH. 2
JK3aMeH 10
Hroro 140
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3.KAJIEHJAPHBIV T'PA®UK BOCHUTATEJIBHOM PABOTHI IO JUCITATIIMHE

Monyns 3. YuebHo-1ccnea0BaTeNnbCcKasi 1 HAyYHO-MCCIIE0BATEIbCKAs ACSITEIbHOCTD

[Hara, mecTo HazBanue dopma OTBeTCTBEHHBIN Joctmxenus
IPOBEICHUS MEpPONPUATHS IIPOBEACHUS o0yuaromuxcs
MEPONPUATHS

SuBaps, 2026 r. | UnrennexkryansHas | UunuBuayansHo | 3.M.Boponunosa | ChopMupoBaHHOCTH
[TonurexHnueckuit urpa -TpynmnoBas OK 01, OK 02, OK
KoJe/pk punuana | «3aHUMAaTeNbHas 03, OK 7, OK 09
MI'TY B nocenke ouonorus» o
S16:110HOBCKOM pazneny «Knerka —

€IMHUIIA JKUBOTOY.

4. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI TIUCHHUITJIMHBI

4.1. TpeOoBaHMs K MaTePHAJBLHO-TEXHHYECKOMY 00ecIeYeHHI0

Hns peanuszaumu nporpammbl auctumiuasl CO0.02.02 buonorus umeercss y4yeOHBIN
KaOMHET eCTeCTBeHHOHAaY4YHBIX auciuiuind (B 205).

OobopynoBanue y4eOHOro KaOuHeTa:

- IOCaI0YHbIE MECTA IO YUCITY O0yUYaIOLIXCS;

- pabouee MecTo MperoaBaTes.

TexHnyeckue cpeacTBa 00y4eHHUs :

- paboyas 1ocka;

- KOMIUIEKT y4eOHO-HATJISTHBIX TTOCOOHIA;

- IEPEHOCHOE MYJIbTUMEIUITHOE 000py10BaHHE;

- KOMITBIOTEP;

- TIporpaMMHOe oOecreyeHHe: omnepanuonHas cuctema Windows; makeT O(HCHBIX
nporpamm; 7-Zip — 6ecmnarnas; Kaspersky endpoint security; Google Chrome.- skpaH;

4.2. UndopmanuonHoe odecnedeHne 00y4yeHus

Ilepeuenb y4eOHBIX H3IAHMH OCHOBHOW W [ONMOJHHUTEJBHOH JIMTEPATYpHI,
HuTepHeT-pecypcos

OcHoBHasi IuTEpaTypa:

1. TTaceunuk, B. B. buonorus. 10 xiacc (yriayoaeHHbIl ypoBeHb) . yucOnuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6moB ; mom pen. B. B. Ilaceunuka. - Mocksa :
IMpoceenienne, 2022. - 336 c. URL: https://reader.lanbook.com/book/335000

2. Tlaceunuk, B. B. buomorus. 11 xmacc (yriy0JeHHblid ypoBeHb) : yueOHuK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybuoB ; mox pen. B. B. Ilaceunuka. - Mocksa :
[Mpoceemenue, 2022. - 320 c. URL: https://reader.lanbook.com/book/335003

3. buonorus [DnexTpoHHBIH pecypc]: yd4eOHUK U npakTukym / mox pen. B. H. Speiruna.
- Mocksa: IOpaiir, 2023 . - 378 c¢c. - OBbC «Opaiit» - Pexum pocryna:
https://urait.ru/bcode/511618

JonosHUTeIbLHAS JTUTEpPaTypa

4. Mycradpun, A.I'. buonorust [DnexkTpoHHBIH pecypc]: yueOHuk / Mycrapua A.l.,
3axapoB B.b. - MockBa: KnoPyc, 2020. - 423 c. - OBC «BOOK.RU» - Pexum nocryna:
https://book.ru/book/932501

5. Meronuueckue peKOMEHJALMU IO BHEAYIUTOPHON CaMOCTOSATENbHOW paboTe Mo
mucuurmuae [1J1.02 buonorust [DnektponHblii pecypc]: [coctaButens P.H. Ilawem]. -

SAb6nonosckwii : b.u., 2018. - 30 c. Pexxum moctymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100054342&time=1615969286
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HNHuTepHeT-pecypcsl

1. OTkpsIThIH KOJUIEK. bronorus. - Pexxum nocryna: https://biology.ru/

2. ®enepanbHbIT
noctyma: http://fcior.edu.ru

3. EmuHoe OKHO JocTyma
http://window.edu.ru/

4, AxaneMuK:

HEHTP

CJIOBapu H

UH(POPMALIMOHHO-00pa30BaTEIbHbIX

K 00pa3oBaTe’bHbIM PECypCaM.

SHIMKIIONEAUN Ha AKaJeMUKE.

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

pecypcos.

- Pexum
Pexum pocryna:

Pexxum nmocryna:

6. Enunast xosutekuuss uu(poOBBIX 00pa30BaTENbHBIX pecypcoB. — Pexum poctyna:

www.school-collection.edu.ru

5. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OBYYEHUSA U BOCITMTAHUA 11O
PEAJIMBAIIMHU YYEBHOU JUCHUITJIMHBI

Pe3yabTaThl 00yUeHUs1 M BOCIUTAHUS

Kpurepun onenkn

MeToabl OIEHKH

VYMmern

OHGHKa «OTJIMYHO» BBICTABIIACTCA

- pacKpbIBaTh COJIepPIKaHUE
OCHOBOIIOJIATAOLIMX OUOJIOTHUYECKUAX
TEPMUHOB U TIOHSITHIA;

oOy4arorieMycsi, €Ciii OH TITyO0KOo U
IIPOYHO YCBOWJI TPOTrPaAMMHBII
MaTepHal Kypca, MCUepIIbIBaloILE,

- PacKpbIBaTh COACPIKAHNE
OCHOBOITOJIATAIOUINX ONOIOTHYECKUX
TEOPHUU U TUIIOTE3: KIIETOYHOM,
XpPOMOCOMHOM, MyTallUOHHO,
SBOJIFOLIMOHHOM, MPOUCXOKACHUS )KU3HU
U YEJIOBEKA;

IIOCJIEI0BATEIIbHO, YETKO U JIOTUYECKH
CTPOMHO €ro U3Jaraer, yMeeT TECHO
YBS3bIBATh TEOPHIO C MPAKTUKOM,
cBOOOJTHO CHPABJISIETCS C 3a/la4aMu U
BOIIPOCAMM, HE 3aTPYAHACTCSA C
OTBETAMH IIPU BUJIOM3MEHEHUH

- PacKpbIBaTh OCHOBOTIOJIATAIOIITHE
OMOJIOTNYCCKHUE 3aKOHBI
3akoHoMmepHocTH (I'. Menaens, T.
Moprana, H.W. BaBuiosa, J. ['exkens,
®. Mromnepa, K. bapa), rpanuiisr ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

3aJIaHH, TPAaBUIILHO OOOCHOBBIBAET
MIPUHSTHIE PEIICHHUS], BIAJCeT
Pa3HOCTOPOHHUMH HABBIKAMU U
MPUEMaMH BBITIOTHEHUS
MPaKTUYECKHUX 3a/1a4;

OIICHKA «XOPOIII0Y» BHICTABIISETCS

- IPUMEHSTh OCHOBHBIE METOJIBI
Haquoro IIO3HAaHUA, HCHOHLByeMBIe B
ononoruu;

00yyJaroieMycs, €CJii OH TBEPI0
3HAeT MaTepual Kypca, fpaMOTHO U TI0
CYIIIECTBY HM3JIaraeT ero, He JOITyCKast

- BBIJICIIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IIPOKAPUOT U SYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpPraHWU3MOB, BUJIOB, OMOTEOIIEHO30B 1
HKOCHUCTEM; OCOOCHHOCTH MPOLIECCOB
oOMeHa BelIeCTB U MPEBPAIICHUS
SHEPIUu B KJIETKE, POTOCHHTE3A,
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OILJIOJIOTBOPEHHUSI, PA3BUTHS U
Pa3MHOXKEHUS, UHAUBHIY AIbHOTO
pa3BUTHS opraHu3Ma (OHTOTEHEe3a),
O0pHOBI 32 CYIIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa,
BU000pa30BaHusl, MPUCIIOCOOICHHOCTH
OPTraHU3MOB K cpesie OOMTaHUs, BIUSHHS
KOMITOHEHTOB 3KOCHCTEM,
AHTPOIIOTCHHBIX U3MEHCHUH B

CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC, MTPABWIBHO MIPUMEHSIET
TEOPETUYCCKHE TIOJIOKCHHUS TIPU
PEIICHNN IPAKTHYECKUX BOIPOCOB U
3aj1a4, BJIaZIceT HEOOXOIUMBIMHU
HABBIKAMU M IPUEMaMH HX
BBITTOJIHEHHST,

OIICHKA «YJIOBJICTBOPHUTEIHLHO»
BBICTABJISICTCSl 00YYArOIIEMYCsl, €CITH
OH MMEET 3HAHUS TOJIBKO OCHOBHOTO
MaTepualia, HO He YCBOMII €ro
JIETAJICH, TOMyCKAeT HETOYHOCTH,
HEI0CTaTOYHO NPaBUIIbHBIC
(bOpMyYITUPOBKHU, HAPYILICHUS
JIOTHYECKOW TIOCIIeIOBATEIIBHOCTH B
U3JI0’)KEHUH TIPOTPAMMHOTO
MaTepHalia, UCIBITHIBACT 3aTPY THCHHUS
TIPY BBITIOTHEHUH MPAKTUIECKUX

DkcnepTHas
OIIEHKAa
JEATEIbHOCTH
00y4aromuxcst
TIPH BBITIOJTHEHUHT
M 3aIHATE
pEe3yJIbTaTOB
MPAKTHYECKHUX
3aHATHI, ONpoca,
pEe3yNbTaToOB
BHEAYIUTOPHOU
CaMOCTOSATENLHON
paboThl
o0y4aromuxcs u
IPYTHX BUJIOB
TEKYIIEeTo
KOHTPOJISI | T.TI.
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3KOCHCTEMAaX CBOCH MECTHOCTH,
KpyTrOBOpOTa BEIIECTB U MPEBPALLIECHUE
sHepruu B Ouocdepe;

- HpI/IMeHSITB HOHy‘IeHHBIe 3HAHUA IJIA
00BSICHEHUST OMOJIOTUYECKHX TTPOIIECCOB
nu HBHGHHﬁ, JJI HpI/IHSITI/ISI HpaKTI/I‘IGCKI/IX
pEeLIECHH B TOBCETHEBHOM KU3HU C
LeJIbI0 o0ecneueHus 0€30IaCHOCTH
CBOET0 3/I0POBBS U 3JI0POBbBS
OKPYXKAIOIIHX JIIO/IeH, COOTI0ACHUS
3I0pOBOT0 00pa3a KU3HU, HOPM
IPaMOTHOTO TIOBEJICHHUS B OKPYKAIOMIe
MIPUPOJHON CpeJIE;

- pemath OMOJIOTHYECKHE 3a/1a4H,
COCTaBJISATh TEHOTUITHYECKHUE CXEMbI
CKPEIIMBAHMUS JIJIsI PA3HBIX TUIIOB
HaCJIeOBaHUsI PU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB U
SHEPruM B dKocucTemax (Ilenu MuTaHus,
MUIIEBBIE CETH);

- KpUTHYECKH OIICHUBATh HH()OPMAITHIO
OMOJIOTHYECKOTO CO/IePIKaHUS,
BKITIOYAOIIY O TICEBAOHAYYHbIC 3HAHUS
U3 Pa3INYHBIX UCTOYHUKOB (CpeICTBA
MaccoBoi nH(pOpMaIU, Hay4YHO-

MOy JISIPHBIE MaTEePHAIIBI);
UHTEPIPETHPOBATH ITUICCKHUE ACTICKTHI
COBPEMEHHBIX UCCIICJIOBAHUI B
Ouoaoruu, MeauIKHe, OMOTEXHOJIOTHH;
paccmaTpuBaTh Tio0aabHbIC
9KOJIOTHYECKUE MTPOOITEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HLIHUIO;

- cO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE U
YCTHBIE COOOIICHUSI HA OCHOBE
Oounonornueckor nHpopmaIuu us3
HCCKOJIBKMX UCTOYHUKOB, 'PaMOTHO
WCIIOJIb30BaTh MOHITUHHBIN anmapar
OHMOJIOTHH.

3aJa4;
OIICHKA «HEYJIOBJIETBOPUTEIBHO»
BBICTABJISIETCSA 00YyUaloImEeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBbHON
YacTH MIPOrPaMMHOTO MaTepHaa,
JIOTTYCKAaeT CYLIECTBEHHbBIE OLTHOKH,
HEYBEPEHHO, C OOIBIINMHU
3aTpyAHEHUSIMU pEIIaeT
MPaKTUYECKHE 3aa4H WU He
CIIPaBJISIETCSL C HUMU CaMOCTOSITENIBHO.

3HaTh:

3 1- 0 MecTe U posii OUOJIOTUH B CUCTEME
HAay4HOTO 3HAHUS; PYHKIIMOHATBHON
rpaMOTHOCTH YCJIIOBCKA AJId PCUICHUA
YKU3HCHHBIX TIPOOIIEeM;

3 2- conepxkaHUE OCHOBOIIOJIATAIOIINX
OMOIOTHYECKUX TEOPHd U TUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIFOLIMOHHON,
MIPOUCXOKICHHSI )KU3HU U YEJIOBEKa,;

3 3 - ocHOBOMOJAraroIye OUOIOrHIecKre
3aKoHbI U 3akoHOoMepHOCcTH (I'. Menpens,

Ol11eHKa «OTIMIHOY» BBICTABIISICTCS
o0y4aroreMycsi, €Clii OH TITyO0KOo u
MPOYHO YCBOMJI IIPOTPAMMHBIH
MaTepHall Kypca, UCUEPIIbIBAIOIIIE,
MOCJICI0BATENBHO, YETKO M JIOTHYECKU
CTPOMHO €ro U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TCOPHUIO C IPAKTHKOM,
CBOOOIHO CIpaBIISIETCS C 3aJa4aMy 1
BOIIPOCAMH, HE 3aTPYAHACTCS C
OTBCTaMH NTPpHU BUJON3MCHCHUUN
3aIaHU#, TIPaBHJILHO 00OCHOBBIBAET
MMPUHATBIC PCIICHHWA, BJIAICCT

DKcrnepTHast
OLICHKA
NeSITeNIbHOCTH
00ydaromuxcst
Ipu ompoce,
KOHTpOJIE
pe3yNbTaToB
BHEAYIUTOPHOU
CaMOCTOSITEJIBHON
paboThI
oOydJaronuxcs 1
JIPYTHUX BUJIOB
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T. Moprana, H.I1. BaBunoga, 3. ['ekkernsi,
®. Mromnepa, K. bapa).

3 4 - OMOJOTUYECKYIO TEPMUHOJIOTHIO U
CHMBOIJIHKY;

Pa3HOCTOPOHHUMU HaBbIKAMH U
MIPUEMAMHU BBITTOJIHEHUS
MIPAKTUYECKUX 3a7ay;

OIIEHKA «XOPOILI0» BBICTABIIAETCS
00yyJaroieMycs, €CJii OH TBEPI0
3HAeT MaTepual Kypca, [paMOTHO U 1O
CYILIECTBY M3JIaraeT ero, He JIOMmycKast
CYIIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIPOC, IPABWJIbHO MPUMEHSET
TEOPETHUUECKHUE TOJIOKEHUS TPU
pELIEHNN IPAKTUYECKUX BOIPOCOB U
3aja4, BIaJeeT He0OXOUMBbIMU
HaBBIKAMH U TIPUEMaMH UX
BBITIOJIHEHHS;

OLICHKA «yJIOBJIETBOPUTEIBHO»
BBICTABIIICTCS 00yYaOIIEMYCsl, €CITH
OH MMEET 3HaHUS TOJIbKO OCHOBHOI'O
Marepuaia, HO He YCBOUII €ro
JIETAJICH, TOMTyCKAeT HETOYHOCTH,
HEJIOCTAaTOYHO MPABUIIbHbBIE
(bOpMyYITUPOBKHU, HAPYILICHUS
JIOTUYECKOM MOCJIEeI0BATEILHOCTH B
U3JI0’KEHUU TIPOTPAMMHOTO
Marepuaa, UCTIBIThIBACT 3aTPYIHEHHUS
MIPH BBITIOJTHEHUU MTPAKTUYECKUX
3a1ay;

OLICHKA «HEY/I0BJIETBOPUTEIHLHO)
BBICTaBIIICTCS 00ydaromeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBHON
4acTH MPOrpaMMHOr0 MaTepuaa,
JTOTTYCKaeT CYIIECTBEHHBIC OIINOKH,
HEYBEPEHHO, C OOIBIINMU
3aTpyIHEHUSIMU pelIacT
MIPaKTUYECKHE 3aa4M U HE
CIPABJIAETCS C HUIMHM CAMOCTOSTEIBHO.

TEKYIIETOo
KOHTPOJISI

27




6. AJANTALIUA PABOUYEN ITIPOT'PAMMBI ITIPU OBYYEHUU UHBAJIUOB U
JIML C OTPAHUYEHHbBIMHU BO3MOXHOCTSAMMU 310POBbS

Anantanus padoueid mporpammbl auciuiuinabel CO0O.02.02 buonorus npoBOIUTCS MPU
peanm3ani  QAaNTUBHOW  0Opa3oBaTeNbHOM MPOrpaMMbl  — TPOTPAMMBI  MOJITOTOBKH
CIEIHMANICTOB CpelHero 3BeHa mo crenuaibHocTu 33.02.01 dapmarus B mensix obecrieueHus
npaBa WHBAIMJIOB W JIMI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0pOBbS Ha TMOJY4YCHHE
npogecCHOHAIBLHOIO 00pa30BaHUs, CO3JaHMSA HEOOXOAMMBIX [UId IOJyYeHHUs CpEeAHEro
npoecCHOHATLHOTO  OOpa3oBaHMsI  YCJOBHWIA, a Takke 0OecredeHHs] JTOCTIKCHUS
o0yyaromuMuCs MHBAJIUJAAMU U JIMIAMH C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbS
pe3yIbTaToB OPMHUPOBAHUS MPAKTHUECKOTO OTIBITA.

Obopyoosanue yuebHo20 KaOMHETa €CTECTBEHHOHAYYHBIX TUCLUIUIMH 0Ji 00Y4arOWUxcs ¢
PA3IUUHLIMU BUOAMU 02PAHUYEHUS 300DOBbA.

OcHaleHre kaOMHETa €CTeCTBEHHOHAYYHBIX AUCIUILIMH B COOTBETCTBUH C M. 3.1. JOIKHO
0TBEYaTh OCOOBIM 00pa30BaTENBHBIM MOTPEOHOCTSIM OOYYAIOIIUXCS HWHBAIUAOB M JIMII C
OTPaHUYEHHBIMH  BO3MOXHOCTSMHM  3/10poBbsi. KaOuHer fomkeH  OBbITh  OCHAILEHBI
00OpyJIOBaHWEM H Yy4YEOHBIMH MECTaMHU C TEXHHYECKHUMH CpPEJICTBAaMU OOYYCHHS IS
00yyaromuxcst ¢ pa3IUYHbIMUA BUAAMU OIPaHUYEHUH 310pOBbSL.

Kabuner, B KoTOpoM 00y4aroTCs JIMIa ¢ HapyIIEHUEM CIyXa JOJDKEH ObITh 000pyI0BaH
pPaIuOKIIaCCOM, KOMIBIOTEPHOW TEXHHMKOW, ayJMOTEXHHUKOH, BUICOTEXHUKOW, 3JIEKTPOHHOM
JIOCKOW, MYJIbTUMEUAHON CUCTEMOM.

Jns  cnaboBupsmux oOydarommxcsi B KaOWHETe MpeayCMaTpUBAIOTCS IMPOCMOTP
yAAJNEHHBIX OOBEKTOB NpU TIIOMOIIM BHUJCOYBEIMUUTENEH [Jid YNaJIeHHOIO HPOCMOTpa,
UCHoNb30BaHue bpailneBckoil KOMIBIOTEPHON TEXHUKH, OSJIEKTPOHHBIX JIyH, HpPOrpaMm
HEBU3YaJBHOTO JOCTyna K HWH(OpMAIMK, TEXHUYECKHUX CPEJCTB NpHeMa-Tiepenadn ydeOHou
uH(bOpMaIlMU B IOCTYMHBIX (hOopMax.

Jis oOydaromuxcsi ¢ HapyIeHHEeM OMIOPHO-/IBUTATEIBHOTO anmnapaTa KaOMHET JOJKEH
ObITh 000PYIOBaH NMEPEIBIKHBIMU PETYJIMPYEMBIMU TAPTAMU ¢ UICTOUHUKOM MUTAHUS.

Bhlmeyka3zaHHoe — OCHAIllCHWE  YCTAHABIMBAeTCS B  KaOMHETE TMpPH  HAIMYUH
o0yyaromuxcs N0 aJlaiTUPOBAHHONW 00pa30BaTEIbHON MPOrpaMMe ¢ y4eTOM MMEIOLIErocs THIa
HapyIIEHUH 30POBbs y 00y4JaroLIerocs.

Hughopmayuonnoe u memoouueckoe obecneuerue 00y4aroumuxcs

Joctyn k uHbOpMaIMOHHBIM U OubinorpaduyeckuM pecypcam, yKa3aHHBIM B 1. 3.2.
paboueil mporpaMMel, JOJKEH OBITh IPECTABIEH B (JOPMAX, aJaNTUPOBAHHBIX K OrpPaHHUYEHHUSIM
3JI0pOBbsI 00YHYAIOIIMXCS] MHBAJIHM/IOB U JIUL] C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH 3/I0POBbSL:

Jlnst mann ¢ HapyeHUsIMU 3peHust (He MeHee OJTHOTO BHJIA):

- B IeYaTHON (opMe yBEIIMUECHHBIM HIPUPTOM;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

- B hopMme ayanodaiina;

- B meyatHoi (hopme Ha si3bike bpaiins.

Jlnist U1 ¢ HapyIICHUsIMH CTyXa:

- B Ie4aTtHou opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jliis u ¢ HapyIIEeHUsIMH OIIOPHO-JBUTAaTEJIBHOTO anmapaTa (He MeHee OTHOTO BUA):

- B Me4aTHOH opme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

- B hopme ayanodaiina.

JUigs  nui ¢ HEpBHO-IICUXUYECKUMH HapyIIEHUSIMH  (pacCTpOWCTBO ayTHYECKOTO
CIIEKTpa, HapyLIEHHE ICUXUUECKOT0 pa3BUTHsI) (HE MEHEE OTHOTO BUA):

- HCIOJIb30BAHNE TEKCTA C MIUTIOCTPALUAMY;

- MyJIbTUMEIUIHbIE MaTepUaIIbI.

Bo Bpems camMOCTOATENBHOW MOJArOTOBKM OOydYarolecs WHBAIMIABI U JIMLA C
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OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI JIOJDKHBI OBITh OOECTIEYSHBI JOCTYIIOM K CETH
WNHurepHer.

Dopmbl u Memoobl KOHMPONA U OYEHKU Pe3YIbmamos 00yueHus

[Tpumensiemble mpu peanuzanuu pabodeil nporpammbl  aucuuiuinael  COO0.02.02
buonorust ¢opmMbl M METOABl KOHTPOJII MPOBOASTCS C YYETOM OIPaHUYEHUS 3]I0POBBS
o0y4aromuxcs.

[lenbto TEKYIIEro KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISABICHUE 3aTPyAHEHUH U
OTCTaBaHMA, OOYYAIOIIErocss C OrPaHUYEHHBIMM BO3MOXKHOCTSIMH 3/I0pPOBbSi M BHECCHHE
KOPPEKTHUBOB B yU€OHYIO J1€ATEIbHOCTD.

dopmMa MPOMEKYTOUHOM aTTECTAllMM YCTaHABIUBAECTCA C YYETOM HHAMBUIYaJIbHBIX
NCUXO(PU3MUECKUX OCOOCHHOCTEH OOydaromMXCsi HWHBAJIUAOB W JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMM 370pOBbsl (YCTHO, NMUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B
¢dbopMe TeCcTUPOBaHUS U T.I1.).

[Ipyu mpoBeAeHHWH NPOMEKYTOUHOW aTTecTalMM OOydaroleMycsl HpeAOoCTaBIsAETCS
BpeMs Ha MOATOTOBKY K OTBETY, YBEIMUEHHOE HE 0ojiee ueM B TpH pa3a, YCTaHOBJIIEHHOTO JJIS
HOJTrOTOBKU K OTBETY OOYYaIOIIMMCsl, HE UMEIOIUM OI'pPaHHUUYEHHI B COCTOSIHUU 30POBBSI.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JlonoJiHeHMs 1 MI3MeHEeHHA B padoyeil mporpamme
3a / yueOHbIil roa

B pa6ouyio mporpammy COO0.02.02 buonorus mo cneruanbaocTr 33.02.01 @apmanus

BHOCATCA CICAYOINNUE JOMMOJIHECHUSA U U3MCHCHHA .

JlonmonHeHNs 1 N3MEHEHHS BHEC 3.1. BoponioBa
(moanuce)

PaGouast mporpamma mepecMOTpeHa M OJI00pEeHa Ha 3acelaHWH TMPEIMETHOH (IIMKIOBOM)
KOMHUCCHUU MEAUIIMHCKUX AHUCIUITIIINH

« » 20 T.

[Ipencenarens npeaMeTHOM
(IMKIIOBO) KOMHCCUH

(moanuce)
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