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ITosscauTenbHAS 3aIIMCcKa

1.1.Pabouas nmporpamma paspabaTsiBacTcs Ha ocHoBaHMH DenepansHoro 3akona P® ot 29.12.2012 1.
No273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum.
1.2.Pabouas mporpamma no 6uonoruu aiis 11a kimacca pazpaboraHa B COOTBETCTBHH C.

» OenepaibHBIM  TOCYJapCTBEHHBIM — 00pa30BaTelIbHBIM  CTAHAAPTOM  CPEIHEro  OOIIero

o0pa3oBaHus, YTBEP)KIEHHBIM MpUKa3oM MuHuctepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit
®enepanuu ot 17.05.2012 Ne413

OenepalibHBIM TIEPEYHEM YUEOHHKOB, MOIMYIICHHBIX K HCIOJIb30BAHUIO MPH peallh3aluu
UMEIOUIMX TIOCYAApCTBEHHYIO aKKPEIUTAIMI O00pa30BaTENIbHBIX IMpOrpaMM HayajabHOTO
o011ero, OCHOBHOTO OOIEro, CpelHero ooiero oOpa3oBaHUs, YTBEPKIECHHOTO IPUKA30M
Munnpocsenienust Poccuu ot 20.05.2020 Ne254

[lepeynem opraHuszanuii, OCYIIECTBIISIONIMX BBIMTYCK y4eOHBIX IOCOOMI, KOTOpBIE
JIOITYCKAaOTCA K UCIOJIb30BAaHUIO IIPU peain3allii UMEIOIUX IOCYAapCTBEHHYIO aKKPEAUTALIUIO
00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHEro oO0IIero
00pa3zoBaHMs, YTBEP)KIECHHOTO TMpuKazoM MuHucTepcTBa oOpa3oBanuss u Hayku PO ot
09.06.2016 Ne699

YueOubiM mranoM ['BOY Jluneit Nol126 Kanununckoro paitona Cankr-IlerepOypra na 2022-

2023 yuebHnblit Tox

1.2 Mecro npeamera B yueOHOM ILIaHE

B yue6HoM miane 'BOY Jluneii No126 Ha usyqenue 6uonioruu B 11a kiacce ( mpeaMeTHas 00acTb—
€CTECTBCHHO-HAYy4HbIe ITpeaMeThl) BbiaeneHo 102 yaca B ron (3 waca B Henenwo) IIpeamer
SIBIISICTCS TIPOQUIHHBIM U H3y4aeTCsl Ha YTIyOJICHHOM YPOBHE.

1.3 llenu u 3amaumn
B cucreme ectecTBeHHO-HayYHOr0 00pa3oBaHMsl OMOJIOTHs KaK yUeOHBIH peIMeT 3aHuMaeT
Ba)XHOE MECTO B (POPMHUPOBAHUHU: HAYIHOW KAPTHHBI MUPA; (YHKIIMOHAILHON TPAMOTHOCTH,
HE00XO0IMMOM JJIs1 TOBCETHEBHOM KM3HM; HAaBBIKOB 3/J0POBOTO U OE30MIACHOTO JUIsl YelloBeKa 1
OKpYXKaroIlen cpesibl 00pasa *KU3HU; IKOJIOTHYECKOT0 CO3HAHUS; LIEHHOCTHOTO OTHOILIEHUS K
KUBOU MPUPOJIE U YEIIOBEKY; COOCTBEHHO MO3UIMU IO OTHOLIECHUIO K OMOIOTHYeCKOM
nH(pOpMalnu, MOIy4aeMOl U3 pa3HbIX UCTOYHUKOB. M3yueHne OMOoI0Tuu co3/1aeT YCIOBUS IS
(dopMHpOoBaHUs y 00yHaIOINUXCS HHTEIUIEKTYaIbHBIX, TPAXKJaHCKUX, KOMMYHUKAI[MOHHBIX U
UH(POPMAIMOHHBIX KOMITETCHIINH.

OcBoeHue nporpaMmsl 10 OHOJIOTUU 0OecIIeYnBaeT OBJIAJCHHEe OCHOBAMU y4eOHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH, HAYYHBIMU METO/IaMH PEILIEHUs Pa3IMYHbIX TEOPETUUECKUX
U TIPAKTHYECKUX 3aJ1ad.

N3yuenune 610I0ruu Ha yriiyOoJI€eHHOM YpOBHE 00ecleurnBaeT: MPUMEHEHHUE MOJTy4YEHHBIX
3HAHUH JUISL pellieHHsI TPAKTUYECKUX M YueOHO-MCCIIeJ0BATEIbCKUX 3a/1a4 B U3MEHEHHO,
HECTaH/IapTHOM CUTYal[Ml, YMEHHE CUCTEMATHU3UPOBATh U 00001IaTh MOTYYEHHbIE 3HAHUS;
OBJIa/ICHUE OCHOBAMH HMCCIIEJIOBATENILCKOM EATETbHOCTH OMOJIOTMYECKON HANPaBIEHHOCTH U
rPaMOTHOTO O(OPMIICHHS MTOJIYYEHHBIX PE3YIbTaTOB; Pa3BUTHE CIOCOOHOCTH MOJEINPOBATH
HEKOTOpbIe 00BEKTHI M MPOLIECChI, TPOUCXOIAIINE B )KUBOU MPUPO/IE.

N3ydenue npenmMera Ha yriyOJIeHHOM ypOBHE MO3BOJSET POPMUPOBATH Y 00yUaIOIIUXCSI
YMEHHE aHAIM3UPOBaTh, MPOTHO3UPOBATH U OLIEHUBATH C MO3UIIMU IKOJIOTUYECKOM
0€30IaCHOCTH MOCIIEICTBHS IEATEILHOCTH YeJIOBeKa B 9KOCHCTEMAX.

Nzyuenue npenmera «buonorus» B yactu GopMUpoBaHUs Y 00y4JarOUIMXCs HAYYHOTO
MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYIHBIX METOJIOB, OCBOSHHSI MTPAKTHUECKOTO IPUMEHEHHUS



HAayYHBIX 3HAHHUI OCHOBAHO Ha MCKIPCIMCECTHBIX CBA3AX C MPECAMCTAMA oOuacreit
C€CTCCTBCHHBIX, MATEMATUUYCCKHUX U TYMAaHUTAPHBIX HAaYK.

1.4 AnpecHocTh paboueil mporpaMMbl
Jlannas paboyas mporpamMma paccuuTaHa Ha oOydaromuxcs 11-x kiacca ecTeCTBEeHHOHAYYHOTO
npodus.

1.5 PaGouas mporpamma paccuntana Ha 102 yaca

B T.4. KOTMYECTBO YaCOB I IPOBEACHUS

JlaGopaTopHubix padot-10,

NpaKTUYECKUX padboT-16

3aderoB -4 (Ha 4acTh ypoka 29 MUHYT)

CEMHUHApOB — 3

TecToB-3  (HA 4acTh ypoka 25 MUHYT)

MPOBEPOYHBIX-3 (HA YacTh ypOKa 25 MUHYT)
TEPMHHOJIOTHYECKHUX JAUKTaHTa-2 (Ha 4acTh ypoka 15 MHUHYT)
NUCHMEHHBIX ONPOCOB-3  (HA YacTh ypoka 25 MUHYT)

1.6 Buecenble u3MeHeHHs B pab04yIO IPOTrPaMMy
[IporpamMma cooTBETCTBYET MPOPUILHOMY U3YUEHHUIO NIPEAMETA

1.7 Oxunaemble pe3ynbTaThl

B pesynbpTrare 0cCBOSHHMS IPEIMETHOTO COIEPKaHUS Kypca OMOJIOrys y 00y4aromuXcst IpeanoaaraeTcs
bopMupoBaHuE yHUGEPCANbHBIX YUEOHBIX Oelicmeuil (TUIHOCTHBIX, METAIIPEIMETHBIX
(perysaTUBHBIX, TO3HABATENHHBIX, KOMMYHHKATUBHBIX,) U TPEIMETHBIX:

JIngyaOCTHEIE:

OpHUEHTAIH 00YJAIOIIUXCS Ha TOCTHXKEHUE TIMYHOTO CYACThS, peaTn3aliio MO3UTHUBHBIX KU3HEHHBIX
MEePCIEKTUB, MHUIIHATUBHOCTH, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K JINYHOCTHOMY
CaMOOMPEIENICHUIO, CTOCOOHOCTh CTABUThH LIETTU M CTPOUTH )KU3HEHHBIE TIaHBI,

- TOTOBHOCTb U CIIOCOOHOCTH 00€CTIeUnTh ce0e U CBOMM OJIN3KUM JIOCTOMHYIO JKU3HB B MPOIIECCE
CaMOCTOSITENIbHOM, TBOPUECKOM M OTBETCTBEHHOMU AESITENLHOCTH,

- TOTOBHOCTB U CIIOCOOHOCTH 00YUArOMIMUXCs K OTCTAUBAHHIO JIMYHOTO JJOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO MO3UIIUIO MO OTHOLIEHHUIO K
06HI€CTBGHHO-HOJ'II/ITI/ILI€CKI/IM COOBITUAM IMPOIJIOTO U HACTOAUICTO HAa OCHOBC OCO3HAHUSA U
OCMBICJICHUS UCTOPUH, TyXOBHBIX IIEHHOCTEH U JOCTHKEHHI HaIllel CTpaHbl;

- TOTOBHOCTb U CIIOCOOHOCTH O0YYarOMIMXCs K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBHUH C
o0I1eYeI0BeYeCKUMHU [IEHHOCTSAMU U HieajlaMH TPaKIaHCKOTO 00IIEeCTBa, MOTPEOHOCTh B (pU3MUecKOM
CaMOCOBCPIHICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OS)IOpOBHTCJ'[BHOfI JACATCIBbHOCTBIO,

- IPUHSATHE U peau3alivs EHHOCTEeH 3J0pOBOT0 U OE30MacHOT0 00pasa KU3HU, OepexkHOe,
OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHHUEC K CO6CTB€HHOMY (1)H3H'—IGCKOMY H IICUXOJIOTUYCCKOMY
3/10pOBBIO;

- HEMIPUATHE BPEAHBIX MPUBBIUEK: KYPEHHUsI, yIOTPEOJIEHHS aJKOrojsi, HAPKOTHKOB.

MeranpenmeTHeie
Perynsarusubie YY1
BoinyckHUK Hay4uuTCS:

- CaMOCTOATCIIbHO OMMPEACIIATh LCIINU, 3aJlaBaTh MapaMETPhbl U KPUTCPUH, 110 KOTOPBIM MOXKHO
ONpCACIINTD, YTO LCIIb JOCTUTHYTA,



- OLIEHHUBATh BO3MOKHBIE MTOCIIE/ICTBUS TOCTUKEHUS TIOCTABJICHHOM 11eJI B JEATEIbHOCTH,
COOCTBEHHOM >KU3HU U J)KU3HU OKPYXKAIOIIUX JIFOJCH, OCHOBBIBAsICh Ha COOOPAKEHUSIX STUKU U MOPAJIH;
- CTaBUTH U POPMYITUPOBATH COOCTBEHHBIC 33/]a4H B 00pa30BATEIIbHOM IEATEIFHOCTH U JKU3HCHHBIX
CUTYalUsIX;

- OIICHUBATh PECYPCHI, B TOM YHCIIC BpeMsl H JPYTHe HeMaTepHUaabHbIC PECYPCHI, HEOOXOIUMBIE TS
JIOCTHKEHUS TTIOCTABJICHHOM 11€J1H;

- BBIOMpaTh MyTh JTOCTHXKCHUS €U, IJIAHUPOBATh PEIIEHNE MTOCTaBICHHBIX 3a/1a4, ONTUMHU3UPYS
MaTepUalIbHbIE 1 HEMATEPUAIIbHBIC 3aTPATHI;

- OpraHu30BBIBATh (D (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JUIS TOCTHKEHHUS IOCTAaBICHHON
ey,

- COMOCTABJIATH MOJIYYCHHBIN PE3yNbTAT IEATEIbHOCTH C IOCTABIICHHON 3apaHee LEbIO.
[To3naBarensHbie YV ][]

BrinyckHuk Hayuures:

- ICKATh U HAXOAUTH 0000IIEHHBIC CIIOCOOBI pelIeHUS 3a7a4, B TOM YHCIIE, OCYIIECTBIIAT
pa3BepHYTHI WHPOPMAIIMOHHBIN IMOUCK U CTABUTH HA €r0 OCHOBE HOBBIC (Y4eOHBIC M T03HABATEIIHHBIC)
3a/1a4u;

- KPUTHYECKH OICHUBATh ¥ HHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MMO3UIUI, pacliO3HABATh U
(buKCHpPOBATh MPOTUBOPEUUS B MHPOPMAITUOHHBIX HCTOYHUKAX;

- UCTIOJIB30BATh PA3IIMYHBIC MOJICIILHO-CXEMaTHUECKUE CPEIICTBA JUIs IPECTABICHUS CYIIECTBEHHBIX
CBSI3¢H M OTHOIICHHIA, a TAK)KE TPOTUBOPEUMHA, BRISBIICHHBIX B HHPOPMAIIHOHHBIX UCTOYHHKAX;

- HAXOJ/IUTh M MIPUBOUTH KPUTUYECKUE APTYMEHTHI B OTHOILICHUH JCHCTBUI U CYXJICHUH IPyroro;
CIIOKOWHO ¥ Pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUYaHHSIM B OTHOIICHUU COOCTBEHHOTO
CYXJICHUSI, pACCMaTPUBAaTh MX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTH 32 paMKH y4eOHOTO MPeIMeTa M OCYIIECTRIISITh [IeJICHAPABICHHBINA TOUCK BO3MOXHOCTEH
JUISI ITUPOKOT'O TIEPEHOCA CPEJICTB U CIIOCOO0B JCHCTBHS;

- BRICTPanBaTh UHANBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUICHHS CO
CTOPOHBI IPYTHX YYaCTHUKOB M PECYPCHBIC OTPaHUUCHIS,

- MEHSATH U YJCPKUBAThH Pa3HbIC TIO3UIINH B IO3HABATEIFHOMN JCITEITLHOCTH.

Kommynukatusasie YV [
BrinyckHUK Hay4uuTCS:

- OCYIIIECTBIIATH JICTTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPH
00pa3oBaTenbHOI OpraHu3allii, Tak 1 3a ee mpeielaMu), ToJ0UpaTh TapTHEPOB AJIs AETOBOM
KOMMYHUKAITUU UCXO/IS1 U3 COOOpaXKEHUN Pe3yIbTATUBHOCTH B3aUMOJICHCTBYSA, & HE JIMUYHBIX
CUMIIATHH;

- IPY OCYIIECTBIEHUH TPYIIIOBOM pabOTHl OBITH KaK PYKOBOJUTENEM, TaK U WICHOM KOMAaH/IbI B
pa3HBIX POJIsIX (TeHepaTop UieH, KPUTUK, UCTIOTHUTENh, BBICTYMAIOMINN, SKCIEPT U T.1.);

- KOOPAMHUPOBATH U BBIMOIHATE PA0OTY B YCIOBHSX PEeaTbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCUCTBUS;

- pa3BEpHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAaHUEM AJICKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(M)IUKTOTCHHBIC CUTYAIIUU U TIPEIOTBPAIIAaTh KOH(MIUKTHI 10 UX aKTUBHOH (ha3bl,
BBICTPAUBATh JICTIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIINIO, U30erast TMYHOCTHBIX OLIEHOYHBIX
CYKJICHHM.

[Ipeametnsie YV /I
BoimyckHuK Ha yriiyO0JeHHOM YpOBHE HAyUUTCS:



- OLICHUBATH POJIb OHMOJIOTMYECKUX OTKpBITPIfI U COBPCMCHHBIX I/ICC.HGI[OBaHI/Iﬁ B Pa3BUTHU HAYKHU U B
MPAKTUYECKOU JIESITENHLHOCTH JIHOJIEH;

- OLICHUBATh POJIb OMOJIOTHH B (POPMUPOBAHUN COBPEMEHHON HAYYHOU KapTHHBI MUPA,
IIPOrHO3UPOBATH MEPCIEKTUBBI Pa3BUTHSI OMOJIOTHH;

- YCTaHABIIMBATh U XapaKTEPU30BATh CBSA3b OCHOBOIIOIATAIOIINX OMOJOTHYECKUX TOHATUHN (KIIeTKa,
OpraHu3M, BUJ, IKOcHCTeMa, Onocdepa) C OCHOBOIOIATAIOIINMHE MOHATUSMU JAPYTUX €CTECTBEHHBIX
HayK;

- 000CHOBBIBAaTh CUCTEMY B3IJIS1I0B HA JKUBYIO IPUPOY U MECTO B HEM UEJIOBEKA, IPUMEHSSA
OHOJIOTHYECKHE TeOPUH, YUCHHUS, 3aKOHbI, 3aKOHOMEPHOCTH, [IOHUMATh TPAHUIIBI KX TPUMEHUMOCTH;
- IPOBOJUTH YI€OHO-UCCIIEIOBATEIBCKYIO NESTEIIBHOCTD IO OMOJIOTHH: BBIIBUTATh THIIOTE3HI,
IUIAHUPOBATh paboTy, OTOMPATh U PEe0OPa30BLIBATH HEOOXOAUMYIO HH(POPMAIUIO, TPOBOJAUTH
SKCIICPUMCHTBI, HHTCPIIPECTUPOBATL PE3YJIbTAThI, ACJIaTh BHIBOJAbBI HAa OCHOBEC INOJTYYCHHBIX
pe3yJIbTaToB;

- BBISIBJISITH M OOOCHOBBIBATH CYILIECTBEHHBIE OCOOCHHOCTH PAa3HBIX YPOBHEH OpraHHU3aINH KU3HU;

- YCTAaHABIIMBATh CBSI3b CTPOCHUS U (PYHKIIUH OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJIEKYJI, UX POJIb B
npoleccax KJIeTOYHOro MeTaboIn3Ma;

- pelaTh 3aJa4u Ha orpeaeneHue nociuenonareabHoct Hykineotuaos JIHK u uPHK (MPHK),
antukonoHoB TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJie OeiKa, MpUMEHsIs 3HAHUS O
peaKIusAX MAaTPUYHOTO CHHTE3a, FTEHETUYECKOM KOJI€, MPUHITUIIE KOMILIEMEHTapHOCTH;

- JIeJ1aTh BbIBOJIbI 00 U3MEHEHMSIX, KOTOPbIE IIPOU30IAYT B MpoLieccax MATPUYHOIO CUHTE3a B CIIy4yae
M3MEHEHUs nocienoBaTenbHocTH HykiIeotu08 JJHK;

- CpaBHUBATh (pa3bl JIEICHUS KJIIETKH; PEIIaTh 3aJjaui Ha OIPE/IeJIeHHE U CPAaBHEHNUE KOIMYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOUHBIX OPTraHU3MOB B Pa3HBIX
¢dazax KJIETOYHOTO IUKJIA;

- BBISIBJIITH CYILECTBEHHBIC IPU3HAKU CTPOCHHUSI KIIETOK OPTaHU3MOB Pa3HbIX LIAPCTB KUBOU IPUPOABL,
yCTaHaBJIMBATh B3aUMOCBS3b CTPOCHUS U (PYHKIUI yacTell 1 OpraHOMI0B KIIETKH;

- 000CHOBBIBATH B3aMMOCBSI3b IIJIACTUUYECKOTO U OHEPreTUICCKOro O6M€HOB; CpaBHHUBATH NPOUECCCHI
IUTACTHYECKOTO U 3HEPreTUYECKOI0 OOMEHOB, MPOUCXOSIIUX B KIETKAX KUBBIX OPraHU3MOB;

- ONPENENATh KOJIMYECTBO XPOMOCOM B KIIETKAaX PACTEHHI OCHOBHBIX OT/IEJIOB Ha Pa3HBIX 3Tanax
KU3HEHHOTO LIUKJIA;

- pelaTh reHeTHYeCKue 3a/1a4M Ha TUTHOpUIHOE CKpEIIMBaHue, CLEIIEHHOE (B TOM YHCIIe
CLIETUIEHHOE C MI0JIOM) HacJleI0BaHUE, aHATU3UPYIOLIEe CKPELIMBAaHUE, IPUMEHSIS 3aKOHBI
HACJIEJCTBEHHOCTU U 3aKOHOMEPHOCTH CLIETVIEHHOTO HACJIEI0BaHUS;

- pacKpbIBaTh IPUYMHBI HACJIECTBEHHBIX 3a00JI€BaHU, apryMEeHTUPOBATh HEOOXOIUMOCTh MEP
IpeaynpexIeHus TaKUX 3a00J1eBaHMIA;

- CpaBHUBATh pa3HbIE CIIOCOOBI pAa3MHOKEHHSI OPraHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3a OPraHU3MOB;

- BBISIBJIATh IIPUYMHBI U CYILIECTBEHHbIE MPU3HAKK MOIU(UKATUOHHONW U MyTallMOHHOM N3MEHUYHUBOCTH;
000CHOBBIBATH POJIb UBMCHYHNBOCTHU B €CTECCTBECHHOM U HCKYCCTBEHHOM 0T6ope;

- 000CHOBBIBATh 3HAUEHHUE Pa3HBIX METOJIOB CEJIEKLIUU B CO3/JaHUU COPTOB PACTEHUH, MOPOJT )KUBOTHBIX
" I TaMMOB MHUKPOOPTaHN3MOB;,

- 000CHOBBIBATh MPUYMHBI U3MEHSIEMOCTH U MHOT000pa3us BUAOB, IPUMEHSS CHHTETHUECKYIO TEOPHUIO
IBOJIIOLINY;



- XapaKTepU30BaTh MOMYJIALNIO KaK €IMHULLY SBOJIIOIMH, BUJl KaK CHCTEMaTUYECKYIO0 KaTETOPUIO U KaK
pe3yabTaT IBOJIOLHH;

- YCTAHABJIMBATh CBSA3b CTPYKTYPbI U CBOMCTB DKOCUCTEMBI;

- COCTaBJIATh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUHU B IKOCUCTEME (CETH MUTAHHUsA), IPOrHO3UPOBATh UX
U3MEHEHHS B 3aBUCHMOCTH OT U3MEHEHHUS (PaKTOPOB CPEIb;

- apryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO [10 OTHOIIEHHUIO K 3KOJIOIMYECKUM MIpobiemMaM 1
IIOBEJICHUIO B IPUPOJHOH cperie;

- 000CHOBBIBATh HEOOXOJMMOCTh YCTOMUMBOTO Pa3BUTHS KaK YCIOBHS COXpaHEHUs Ouochepsl;

- OLIEHUBATh NIPAKTHUUYECKOE U 3TUYECKOE 3HAYEHUE COBPEMEHHBIX UCCIIEJOBaHUN B OHOJIOTUH,
MeIUIUHE, YKOJIOTHH, OMOTEXHOIOTUH; 00OCHOBBIBATH COOCTBEHHYIO OLICHKY;

- BBISIBJIAATH B TEKCTE OMOJIOTMYECKOr0 COJEpKaHMsl TPoOIeMy U apryMEHTUPOBAHHO €€ OOBSICHATD;

- IPEJCTABIATh OMOJIOTMYECKYI0 HH(POPMALIKIO B BUAE TEKCTA, TAOIMIIBI, CXEMBI, TpaduKa, JHarpaMMbl
¥ JIeJaTh BBIBOJIBI HA OCHOBAHUU TPEICTABICHHBIX JTAHHBIX; TPe0oOpa30BhIBaTh rpaduK, TaA0IHUILY,
JMarpaMMmy, CXeMy B TEKCT OMOJIOIMYECKOI0 COep KaHuUs.

BrImyckHUK Ha yriTyOJI€HHOM YPOBHE MOJIYYUT BOZMOKHOCTh HAYYIUTHCS:

- OpPraHU30BBIBATH U IIPOBOIUTH MHUBHIYyaIbHYIO UCCIIEI0BATENbCKYIO JEATEIBHOCTD 110 OMOJIOTHU
(unu pa3pabaTbiBaTh UHAUBUAYAJIbHBIN POEKT): BHIABUIATh TMIIOTE3bI, FIAHUPOBATH padboTYy,
0TOMpaTh U NPeoOpPa30BbIBATE HEOOXOAUMYIO HUHPOPMALIUIO, TPOBOAUTE IKCIIEPUMEHTHI,
UHTEPIPETUPOBATH PE3YJIbTAThI, J1eJIaTh BHIBOJII HA OCHOBE MOJIYYEHHBIX Pe3yJIbTaTOB, IPEACTaBIATh
MPOAYKT CBOMX UCCIICIOBAHUM;

- IPOrHO3UPOBATh MOCIIEICTBUS COOCTBEHHBIX UCCIIEIOBAaHUN C Y4ETOM ITHUECKUX HOPM U
9KOJIOTMYECKUX TPEOOBAHUI;

- BBIJICJIATh CYIIECTBEHHbIE OCOOCHHOCTH )KM3HEHHBIX LIUKJIOB MIPEICTaBUTEINIEH pa3HBIX OT/EIOB
pPacTeHM U TUIIOB KUBOTHBIX; M300pakaTh LUKJIbI PA3BUTHUS B BUJE CXEM;

- aHAJIM3UPOBATh U UCIIOJIb30BaTh B PEIICHUN YUYEOHBIX U UCCIIEI0BATENbCKUX 3a7jad MH(POPMAIUIO O
COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIUH, METUIIMHE U SKOJIOTUH;

- apryMEHTHPOBaTh HEOOXOAUMOCTh CUHTE3a €CTECTBEHHO-HAYUYHOT'0 M COI[MOTYMaHUTAapHOIO 3HAHUS B
3M0XY MH()OPMAITMOHHON IIUBUIIN3AINH;

- MO/IETTUPOBATh U3MEHEHHUE SKOCUCTEM TOJI BIMSIHUEM Pa3INYHbIX TPy (PaKTOPOB OKPYXKaroLIeH
Cpelbl;

- BBISIBJIATH B IPOLIECCE UCCIIEN0BATENBCKON AESITEIBHOCTH OCIEACTBHS AHTPOIIOT€HHOTO
BO3/ICIICTBHS Ha SKOCUCTEMBI CBOETO PETHOHA, TPEAJIaraTh CocoObl CHHXKEHUS aHTPOIIOT€HHOTO
BO3/ICICTBHS Ha SKOCUCTEMBI;

- HCII0JIb30BATh PHUOOPETEHHBIE KOMIIETEHIIMH B TPAKTUYECKON JAESITETLHOCTU U TTIOBCETHEBHOM
KHU3HH [T TPUOOPETEHUs OMbITa AeSITEILHOCTH, IPEAIIECTBYIOMIEH TPOPEeCcCHOHANBHOI, B OCHOBE
KOTOPOM JIEXKUT OHOJIOTHS KaK y4eOHbIN TpeMeT.

2 CozepkaHue TeM yueOHOTo Kypca:
2.1 Ha3BaHue TeM M KOJIMYECTBO YaCOB HA UX M3yUCHHE
(102 u, 3 yaca B HezeNIO)

Ne . KonnuecTBo yacos
TeMmsbl ITo Temam [Tpaktnyeckux | JlabGopaTopHbIX
pabor pabot
1 Pasnen 4 OcHOBEI T€HETUKU 22




1.1 | 3akoHOMEPHOCTH HACIEACTBEHHOCTH 15 6
1.2 | 3aKOHOMEPHOCTH N3MEHYHUBOCTHU 7 1
2 Pasnen 5 'enernka denoBexa 3 1
3 Paznen 6 OCHOBEBI CeICKIUU U 11
OMOTEXHOJIOTHH
4 Paznen 7 DBomronust OpraHu4ecKoro 33
MHpa
4.1 | ®akTopbl 3BOITIOLUI 23 1 4
4.2 | Jloka3aTeiabCTBa SBOJIIOIUN 5
4.3 | MakpOo3BOJIIOIIMOHHBIC MTPOIIECCHI 5 3
5 Paznen 8§ Bo3HukHOBEHUE U Pa3BUTHE 9 1
JKM3HH Ha 3eMiIe
6 Paznen 9 [lpoucxoxienue yenoBeka 6 2
7 Pasznen 10 OcHOBEI 3K0JI0TUH 14 6
8 Paznmen 11 buocdepa u mecto 5 1
YyeJIOBEeKa B HEH
HTOTO 102 16 10

2.2 Coneprxanue y4eOHbIX TeM

['eneruka yenoBeka, METO/Ibl U3YUEHUS TEHETUKH YeJIOBeKa. PerpoIyKTUBHOE 3/10pOBbE
yenoBeka. HacinencrseHHble 3a001€BaHNS YEIOBEKA, UX IPEIyNpexIeHNe. 3HAUYCHNUE TeHeTHKH IS
MEIUIUHBI, STHYECKUE aCTIEKTHI B 00JIACTH MEAUIIMHCKON TeHETUKHY.

I'enorun u cpena. HenacnencreenHas n3aMeHunBOCTh. Hopma peakuyu npusHaka.
Bapuauuonsslii psa 1 BapuaudoHHas KpuBasi. HaciencrBeHHass ”3BMEHYMBOCTD. Buibl
HaCJIeJICTBEHHON M3MEeHUYNBOCTH. KOMOMHATHBHASI U3MEHYUBOCTH, €€ HICTOYHUKH. MyTaIruu, BUIbI
MyTaluuii. MyTaressl, UX BIMsIHUE HA OpraHu3Mbl. MyTanuu Kak Ipu4rHa OHKOJIOTHYECKUX
3a0osieBaHuii. BHesiepHas HACIeICTBEHHOCTh U U3MEHUHBOCTh. DnuceHemuxa.

I[OMCCTI/IKaHI/ISI " CCIICKIIUA. HeHTpBI OAOMAITHUBAHUS ) KUBOTHBIX U HEHTPLI IIPOUCXOXKIACHUA
KYJBTYPHBIX pacTeHH. MeTo/bl CeJIeKIINHU, UX TeHETHYEeCKHE OCHOBBI. VICKyCCTBEHHBIN 0TOOD.
YckopeHue 1 MOBBILIEHHE TOYHOCTH 0TOOpa ¢ IOMOIIBI0 COBPEMEHHBIX METOJI0B F€HETUKHU U
OMOTEXHOJIOTHHU. ['eTepo3nc U ero NCNoIb30BaHUE B CelIeKLIMU. Pacipenne reHeTHuecKoro
pa3Ho0Opa3usl CeNeKIMOHHOTO MaTepuaa: MOJIUIIIONANs, OTAAJICHHAs THOpUaU3anus,
BKCHGPHMCHTaHBHBIﬁ MYTAarcHes, KJICTOYHAasA HHKCHCPUA, XPOMOCOMHAA UHKCHCPUS, TCHHAA
uHXeHepus. buode3onacHOCTb.

Teopus sBoOIOIIUU

PazButue sBomonmonnbix uaeil. Hayunsie B3rnsae K. JIluanes n XK.b. Jlamapka.
OpomonronHas Teopust Y. lapsuna. CBuaETENHCTBA IBOIIOLMU KUBOW MMPUPOIBI:
MaJICOHTOJIOTHYECKHE, CPAaBHUTEILHO-aHATOMHYECKHE, IMOpHoNorndeckue, Onoreorpaduueckue,
MOJIEKYJIIpHO-TeHeThuueckue. Pazpurue npeacrasinenuii o suae. Bua, ero kpurepuu. [lonmynsauus kak
¢dbopMa cyliecTBOBaHUS BHJIA M KaK dJIEMEHTapHas eAHUIA dBOMOHH. CHHTETHYECKasi TeOpUs




IBOMIIOIMH. MUKPOIBOIIOUA U MAaKPO3BOIIOLUSA. J[BHKYIIIME CUIIbI BOJIIOLIUH, UX BIMSHHEC Ha
reHo¢oH] nonynauuu. [Ipeii¢ reHoB u ciyyaiiHble HEHANPaBICHHbBIE U3MEHEHUS TeHO(POHIA
nonynasun. YpasHenue Xapau—BaiinOoepra. MonekylsspHO-TeHETUYECKHE MEXaHU3MbI SBOJTIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA: IBUKYINAs, CTAOMIU3UPYIOIIAsi, TU3PYNTHBHASL. DKOJIOTUYECKOE U
reorpaduueckoe BupoooOpasoBanue. Hanpasienus u mytu 3BodoIud. ©@OpMbI SBOITIOIUH:
JUBEpreHuus, KOHBEpreHnysl, napawiean3m. Mexannsmsl anantanuil. Kossomonus. Ponb
9BOJIIOLIUOHHON TEOPUU B (POPMHUPOBAHUU €CTECTBEHHO-HAyUYHON KapTUHBI MHpA.

MHor006pa3He OpPraHu3MoOB U HpI/ICHOCO6J'IeHHOCTB OpraHnu3MoOB K CpEac o0UTaHUA KaK
pPE3yabTaT 5BOJOHH. HpI/IHI_[I/IHBI KJ'IaCCI/I(l)I/IKaHI/II/I, cucremMatuka. OCHOBHBIC CHCTEMAaTHUECKIE
TpYyIIIbI OPraHU4YCCKOIo MHpa. COBpeMeHHHe IoAXO0JbI K KJ'IaCCI/I(l)I/IKaHI/II/I OpPraHnu3MoB.

Pa3Butue xu3Hu Ha 3emiie

MeTto/1bI JaTUPOBKH COOBITHI MPOLLIOr0, TEOXPOHOIOrHYecKas miKaia. [ unoresnl
MIPOUCXO0KICHUS KU3HU Ha 3emiie. OCHOBHBIE 3Tarbl HBOIIOIMU Orocdepsl 3emin. KiroueBbie
COOBITHS B 3BOJIFOLIMU PACTEHUH U KUBOTHBIX. Buimupanue U008 u e2o npuduHbl.

COBpCMeHHI)IG MMpEACTABJICHUA O ITPOUCXOKACHUU YCIIOBCKA. CucreMaTu4ecKoe I0JI0KCHIE
YCJIOBCKaA. 3BOJIIOIII/I$I YCIOBCKa. CDaKTOpI)I 9BOJIIOLMHU YeIoBeKa. Packl YCJIOBCKA, X IMPOUCXOKACHUEC U
CAHUHCTBO.

OpranusMbl 1 OKpy»Karolas cpeaa

Okonornyeckue (HakTopsl ¥ 3aKOHOMEPHOCTH WX BIMSIHHUS HA OPTaHU3MBbI (IPHHLINAT
TOJICPAaHTHOCTH, JIUMUTHpPYIo1IHE (hakTopsl). [IpucmocobiieHuss OpraHu3MoB K ACHCTBUIO
9KOJIOTHYECKUX (hakTopoB. bruomorndeckue putmel. BzanmoaelcTBie S9KOJIOTHIECKUX (PAKTOPOB.
OKojoru4eckasi HAIIA.

buoreonenos. Oxocucrema. KomnonenTs! skocucreMsl. Tpoduueckne ypoBHU. THITBI MHIEBBIX
ueneil. [Tumeas cetb. KpyroBoport BemecTs 1 NOTOK SHEPIUU B SKocucTeMe. buotnueckue
B3aMMOOTHOIIEHHUS! OPraHU3MOB B 3KocucTeme. CBoiicTBa 3kocucteM. [IpoaykTHBHOCTE U OMoMacca
9KocucTeM pasHbIX TUIOB. Cykueccus. Camoperymsanus skocucreM. [locnencteus BnusHus
NesITeIbHOCTH YeJIOBEeKa Ha dKocucTeMbl. HeoOXoumMocTh coxpaHeHus: OnopazHooOpasust
9KOCHUCTEMBI. ATPOIIEHO3bI, UX OCOOEHHOCTH.

VYuenue B.M. Bepnazackoro o 6uocdepe, noocgepa. 3akOHOMEPHOCTH CYILIECTBOBAHUS
6uocdeprl. KomnonenTtsl 6uocdeps! u ux posib. Kpyrosopots! BemectB B Onochepe. buorennas
MUTpanyst aToMoB. OcHogHble 6uoMbl 3eMu.

Ponp uenoBeka B 6uocepe. AHTpornoreHHoe Bo3zeiicTBue Ha 6uochepy. [IpupoaHsie pecypcebl
U pallMOHANIbHOE MPUPOAOIOIb30BaHue. 3arps3sHerne ouocheprr. CoxpaneHne MHOrooOpasus BUIOB
KaK OCHOBa ycToWumBocTH Onochepsl. Boccmanosumenvras sxkonoeus. IIpobieMbl yCTOWIHMBOTO
pa3BUTHSL.

HCpCHCKTI/IBBI Pa3sBUTUA OMOJIOTUYECKUX HAyK, aKTyaJIbHbBIC HpOGJ’ICMLI OHOJIOTHH.



3 KaJ’IeH,Z[apHO-TeMaTI/I‘ICCKOG IJIAaHUPOBAHUEC

11a kmacc
Tema paznena (..... 4acoB)

Tema ypoxka [Ipenmernbie YY1 Bun ®opMBbI VYyebnas PakTHUeCK
KOHTPOJIA | KOHTPOJISI Hezmens as gaTa
IToBTOpeHue
1. [ToBTOpEeHME. XUMHYECKHI [TosicHATB COOTBETCTBUE (PU3UKO-XUMUICCKUX TEKYLIUI YcTHbIi, 1 menens
cocraB kieTku. Knerka — CBOKCTB COCIMHEHUH UX OUOJIOTMYECKOM MUCbMEHHBIN
CTPYKTYpHAS 1 POII,CTPOCHHS OPTaHOMIOB KIETKH UX
OMOJIOTMYECKOM POJIM XapaKTEPU30BaATh
(GyHKIIMOHATBHAS eIMHUIA N
06 OHMOJIOTHYECKYIO POJIb MUTO3a U Meii03a, CyTh
JKHBOTO. LJOMCH BCIICCTB. raMeToreHesa, OrI010TBOPCHUS
PazmHoxeHue u pa3BuTHE
OpraHu3MOB
2. | IloBropenue. OCHOBHBIE Hcenonp3oBarh 3HaHME 3aKOHOB MeHaens uist TEKyIUi | YCTHBIH, 1 Henensa
3aKOHOMEPHOCTHU peHiCHUs TCHCTUYCCKUX 3a1a4 [MUCHbMEHHBIA
HACJIEJICTBEHHOCTH pPEIICHUE
TEHETUYECKUX 3a]1a4
OCHOBBI TEHETUKHM 4YacoB 22 yaca
3aKOHOMEPHOCTH HACTEACTBEHHOCTH 15 yacoB
(mpooKeHue)
3. 3aKOHOMEPHOCTHU XapaKTepU30BaTh KIIOUYEeBbIC MOHATHS. CIEIUICHHOE | TEKYIIU | Y CTHBIN, 1 Henens
CLIETUIEHHOTO HacjueoBanus | HACJICAOBaHUE, IPYIIIa CUCIUICHUA, KPOCCUHIOBED, MMMChbMEHHBII

['eneTnueckue KapThl.
Ilpakmuueckas paboma Nel
pelieHue 3aja4d Ha
CLIETVIEHHOE HacJe/I0BaHue

MOpraHu/Ia, IePEKPECT XPOMOCOM.
AHanu3upoBath: LlpTonornyeckre OCHOBBI
NPOSIBJIEHNS] 3aKOHA CIIETTIEHHOTO HACIIEIOBAHMSL.
Y cnoBust IposiBIIEHNS 3aKOHA CLIETUIEHHOTO HACTIe-
JoBaHus1. HapyiiieHne cuerieHus reHOB
OOGO0CHOBBIBATH LIUTOJIOTUYECKHUE OCHOBBI
NPOSIBJIEHNS] 3KOHA CIIETTIEHHOTO HACJIeIOBAHMSL.




OOBSICHATH MEXAHU3M HapymcHus CUCTIIICHHA
resoB. COCTaBIIATh CXCMY CHCIIJICHHOT'O
HaCJICOOBAaHU U CXEMY HAPYUICHUA CUCILICHUSA
I'CHOB

['eneTuka onpeneneHus mojia | XapaKTepU30BTh KITFOUEBBIE TIOHATHS: TI0JT, yTOCOMBI, | TEKYIIUA | Y CTHBIH, 2 Henens
[IOTOMCTBA TETEPOraMeTHbIN I10J1, TOMOraMETHBIH MOJT, MUCbMEHHBII
0COOCHHOCTH HACJICIOBAHHS TIPH3HAKOB, CIICTUICHHBIX
¢ osiom. [Tonnmars
MPAKTHYECKOE 3HAYCHHUE 3HAHWH O CLICTJIEHHOM C
TI0JIOM HACJIE0BAHUHU 14 YenoBeka. [ IpuBoanTs
MPUMEpPBbI TOMOTaMETHOT'O M F€TEpOraMeTHOro noja y
YKUBOTHBIX. OOBSCHATh IUTOJIOTUYECKUIN MEXaHU3M
PpacILeTIEHs IO TOIY.
CpaBHUBATH KAPUOTHUIT MY>KUYHHBI 1 KEHIIUHBI.
OcCy1LECTBIISIT CAMOCTOSITENIBHBINA TOUCK
OuosnormuecKoi MHMQOpMAaIIMK Ha OCHOBE aHAJIM3a
PUCYHKOB y4eOHHKA.
[Ipu3Haku, CUEIICHHBIE C Beoiensite 0cOOEHHOCTH HaClIeIOBAHUS TEKyIIMHA | YCTHBIH, 2 Henens
nosiom [loBenenne X CLEIICHHOTO ¢ 110J10M. COCTaBISITh CXeMy MUCbMEHHBIN
XPOMOCOMBI Y CAMOK XPOMOCOMHOTO OTIPEJIEICHUS T10J1a U OOBSICHATh
MITEKOTHTAIOIIIX. MEXaHHU3M Hacle0BaHus TeMODUITHH U
JIaTbTOHU3MA Y YeJIOBEKA, HACJIeI0BaHU Yyeperna-
Tlpaxmuueckas paboma Ne2 XOBOM OKpPACKH IIEPCTH Y KOILLIEK KaK MPUMEPBI
peIICHUE 3a/1a9 Ha CIICTUICHHOTO C ITOJIOM HacIIeJOBAHMSI.
CUEIJICHHOE HACJIeJOBaHUE
Tunel anmiensHOro XapaKTEPU30BTb KIIFOUEBBIE TIOHATUST AJUIENIBHOE TEeKyIUNA | YCTHBIN, 2 Henend
B3aUMOIEHCTBUS B3aMIMOJICHCTBHC TCHOB: TIOJTHOS JOMHUHHPOBAHHE, MUCbMEHHBIN
HeamnensHoe HETI0JIHOE JOMUHUPOBAHUE, KOJIOMUHUPOBAHHE,
p3anMoneHicTEHe.. CBEDXIOMVHIPOBAHHE. [IpuBOaUTE IPUIMEDPHI ATT-
JIETIBHOTO B3aUMOJICHCTBHSI TEHOB.
KomnmimeHTapHOCTS OOBSCHATDH MPOSIBIICHUE TAHHBIX PU3HAKOB
XapakTepu3oBath (HOpMbI B3aUMOACHCTBUS
AJUICTTbHBIX TEHOB.
Ilpakmuueckas paboma Ne3 | IIpuMeHATh TEOPETUUECKUE 3HAHUS HA IPAKTUKE | TEKYWIUH | YCTHBIH, 3 Henenst

Ipu pCHICHUHA 3a/1a4 Ha KOMIINIMMCHTAPHOCTH




Pemenne 3anay Ha MMACbMEHHBIN
KOMIUITUMEHTAPHOCTh
8. Dnucras. OOBSICHATH IPUYUHBI IIPOSIBIICHHUS: TeKyIIUid | YCTHBIH, 3 Henens
KommiemMeHTapHOCTH M 31MCTa3a XapaKkTEPU3YIOLITE [TACbMEHHBIH
TEHOTHII, KaK LEJIOCTHYIO cucteMy. [ Ipumensts
TEOPETUYECKHIE 3HAHNS HAa IPAKTHKE
9. | [Nomumepws. [IpuMeHATh TeOpETUYECKUE 3HAHNS HA PAKTUKE | TEKYIIM | Y CTHBIMH, 3 Henens
Ipaxmuueckas paboma Ne 4 | IPAKTHKE PU PELICHUN 337184 OBBIICHHON MHCbMEHHBIN
Perrenue 3amay nopbinenyoi | CIOKHOCTH
CJIOKHOCTH
10. | IlnetioTpomust OOBSICHATH IPUYUHBI MIPOSIBIICHUS: TIOJIUMEPHH, TEKyIIUMH | YCTHBIH, 4 nenens
Ipaxmuuecxas paboma Ne5 | TICHOTPOIHH. XapaKTEPU3YIOLIKE TCHOTHUII, KaK MACbMEHHBIN
Peenme 3a1a4 moBbimenHoi | HEIOCTHYIO CHCTEMY. [IpuMeHATHh TEOpETUUECKUE
CTOKHOCTH 3HAHNs Ha TPAKTAKE NPH PEIICHNH 3a/1a1
MOBBIIIEHHON CII0KHOCTU
11. | Illpakmuyeckas paboma Ne6 | lIpuMeHATh TEOPETUUECKUE 3HAHNUS HA IPAKTUKE | TEKyIUUH | YCTHBIN, 4 Hepensa
Pelienue 3a/a4 MOBBILEHHOH | PY PEIICHUH 33/1a4 MOBBILICHHON CII0XKHOCTH MMACbMEHHBIN
CJIIO)KHOCTH
12. | CgoiicTBa rexa. YMeTb 00BSICHATH OCHOBHBIE CBOMCTBA T€HOB TEKYyIIMA | YCTHBIH, 4 nenens
XapaKTepU3yIOLIME TeHOTHUII, KaK [ETOCTHYIO MUCHhMEHHBIIH
CUCTEMY.
13. | 3auer. ['eneTHka [IpumeHATh TEOpETUUECKHUE 3HAHUS HA MPAKTUKE . | TEMATU4YEC | Y CTHBIM, S Henens
Perats Guonmornyeckue 3aauu 1Mo TeMe KU MUCbMEHHBIIH
«OCHOBHBIE 3aKOHOMEPHOCTH HACIIE/CT-
BEHHOCTI.
OcHOBHBIE 3aKOHOMEPHOCTH U3MEHUYUBOCTH {
4acoB
14. | MoaudukanuoHHas [TpuBOIMTE IPHUMEPBHI PA3HBIX BUIOB MI3MEHUMBOCTH. TEKyIIUHA | YCTHBIN, S Hexenst
M3MEHUYHBOCTE OOOCHOBBIBATH OMOJIOTHYECKOE 3HAUCHHE PA3HBIX HChMCHHBIH
CraTucTHyecKue BUJI0B M3MCHIMBOCTH.

3aKOHOMEPHOCTH

OOBACHATHL MPUYHUHBI ITPOSABIICHUA PA3HbIX BUIOB 13-




MOIU(DHUKAITIOHHOM
W3MEHUYUBOCTH.
Jlabopamopnas paboma Nel
«BplsBIIEHNE U3MEHYHBOCTHU
y oco0elt 0JTHOTO BHJIA,
MIOCTPOCHHE BapHAILIUOHHOTO
psiga ¥ BapHallMOHHOM
KpHUBOH

MEHYHBOCTH.
OOBSACHATH IPUUMHBI HEHACIIECTBEHHBIX Y HACIIE/ICT-
BEHHBIX N3MCHCHHIM.

XapaKTepU30BaTh KITFOUEBbIC MOHATHS. Onpe/iesieHHas
W3MEHUMBOCTb, TPYITIIOBAs H3MEHYHNBOCTb,
MOU(UKAIHN, HOPMA PEAKIH, BAPHAITMOHHBIA PSI/I,
OOBsICHITH CBOMCTBAa MOAW(HKAIH, IPUIHNHBI
MOU(UKAIHH, BapUAIIMOHHYIO KPUBYIO, BAPHUAHTY,
CTaTUCTUKY MOIU(HUKAIIAH.

OnuckIBaTh NPOSIBICHUS MOAM(PUKAIMOHHON U3MEH-
YUBOCTH. BivistHre IIMPOTHI HOPMBI PEaKIU Ha
MPHCITIOCOOIICHNE K KOHKPETHBIM YCIIOBHSIM.
[Ipencranenus Y. /lapBruHa 0 HEHACIIEICTBEHHOM
M3MEHYMBOCTH.

OOBSICHITH IPUYMHBI HEHACIIE/ICTBCHHBIX N3MECHCHH.
OOOCHOBBIBATH BIMSIHIE HOPMbI PEAKLIMH Ha ITPUCTIO-
co0JIeHre OPraHM3MOB K Cpe JIe OOUTaHKSI.
XapakTepu3oBaTh OMOJIOTUUECKOE 3HAUCHHE
MOAM(UKAITHI

15.

KomMOunatusHas
H3MEHYNBOCTb.
MyrannonHas
W3MEHUYUBOCTh. MyTarcHHbIC
(bakTopsbI.

XAPAKTEPU30BATh KITFOUYEBBIEC TIOHATHS:
HacnencreeHHas M3MEHUMBOCTB, HEOIIPEIEIICHHAS
W3MEHYMBOCTb, UH/VBUTyaJIbHAsl NI3MEHYNBOCTb,
KOMOMHATUBHAs! MI3MEHYMBOCTb [IpUBOANTE MpUMEpBI
KOMOMHATHBHOM n3MeHunBocTH. Ha3biBaTh ypoBHU
BO3HUKHOBEHHsI KOMOMHAIMH reHoB. OObACHATH
NPUYMHBI IPOSIBIIEHHS KOMOMHATUBHOM M3MEHUMBOCTH
Yy OpPraHU3MOB, HE3aBUCHMOE PACXOJKIEHUE XPOMOCOM;
KPOCCHUHI'OBEP; MOCIICACTBHUS CITy4aiiHOM BCTPEUH
raMeT IPU OIUIOA0TBOPEHHUH. PA3MHOMKAFOIIHXCS
TIOJIOBBIM ITyTEM.

TEeKYLIUN

Y CTHBIN,
IUCHEMEHHBIN

5 Henmens

16.

Knaccudukanms myranumii

OOG0CHOBBIBATH OCHOBHBIE TTOJIOXKEHHS MYTAIIMOHHOM
TEOpHH. XapaKTePU30BaTh KIACCH(DUKAITUSIO My TaITHIA:
10 MECTY BOSHUKHOBEHUS, 110 MPUYMHAM BO3HHKHOBE-
HUSL, TIO JIOKTM3AITNHY B KJIETKE. CIIOHTAHHBIE OITHOKH
perumkaiyy JTHK u tpanckpurnmm PHK; nefictsre
Grsuyeckux (PpaKTopoB; ACHCTBHE

TeKYIIUH

VcTHBIH,
OUCHMEHHBIN

6 Henens




XUMHUUYECKHUX BEILECTB; MPOHUKHOBEHUE B OPraHU3M
OHOJIOTMYECKUX O0BEKTOB. ABTONOIHITIION IS, AJIIO-
HOJIMIUIONTHSL, TETEPOILIONINSL.

[ Tpy4KHBI TEHOMHBIX MYTaIIA

Teopun u runore3sl Myrannonnon teopuunu I'. e
®pusa.

17. | 3HavyeHHE reHOTUITMYECKON CaMOCTOSITEJIBHO TMPUBOJAUTH IPUMEPHI 3HAUEHUS | TEKYIIUH | YCTHBIH, 6 "Hexaenst
W3MEHYNBOCTH B TIPUPOJIE U T€HOTUIINYECKON N3MEHYNBOCTH B IIpupoac u MUCBMEHHBIN
XO3SHCTBEHHOI XO3SIMCTBEHHOM AEATEIbHOCTH YEJIOBEKA.
eATEBHOCTH TEIOBEKa [loHuMaTh 3Ha4€HHE JTAHHBIX IPOLECCOB

18. | IluTomnasMaTuveckas ITonumaTp BIUSHUE SIACPHBIX U BHESIEPHBIX TEKYIIUH | YCTHBIN, 6 Henens
HACJIEACTBEHHOCTD. TeHOB Ha pa3BuTHE opranusma. OObICHATD MUCbMEHHBIIH

MPUYHHBI IUTOIUIA3MATUYECKON MY>KCKOM
CTEPWJIBHOCTHU, BIUSHUE MJIA3MH/]L
19. | 3aKOH TOMOJIOTHYECKUX XapakTepu30BaTh MOJIOKEHUS 3aKOHA TEKyIIUHA | YCTHBIN, 7 Henenst
panos H.M.BaBunosa TOMOJIOTMYECKHX PSIIOB B HACTIC/ICTBCHHOM IMMChMEHHBII
W3MEHUMBOCTH.
[IprBOAWTE IPHUMEpPBI MPOSIBIIEHKS 3aKOHA TOMOJIOT Y-
yeckux psioB H.M. BaBunoga.
OO0OCHOBBIBATH OMOJIOTHYECKOE 3HAUEHHE 3aKOHA TOMO
normdeckux psinoB H.W. BaBunoBa. O0bsICHAT
IpakTideckoe 3HayeHue 3akona H.J. BaBunosa

20. | Bauet. UI3MEHYHBOCTbD. [ToBTOpenue matepuanoB TeMbl OCHOBHBIC TeMaruuec | YCTHBIH, 7 Henens

3aKOHOMEPHOCTU M3MeHYMBOCTH OTBEYaTh Ha KUt MUCbMEHHBIH

UTOTOBBIE BONPOCHI TEMBI , IPEJIOKEHHBIE B
yuebHuke. OBazieBaTb yMEHUEM
apryMEeHTHPOBATh CBOIO TOUKY 3PEHUSI IPU
00CYX/IeHUH MPOOJIEMHBIX BOIIPOCOB TEMBI,
BBITOJIHSS UTOrOBbIE 3aanus. HaxoauTs B
WHTepHeTe JONOTHUTENbHYIO HH(OPMAIHIO

I'eneTuka uenoBeka. | eHeTHUECKIIE OCHOBBI
WHJUBUJIyaJIbHOTO pa3BUTHUs 3 yaca




21. | Cneuuduka u3ydeHus OOBSACHATH METO/IbI U3YUCHUSI HACTEICTBEHHOCTH | TeKYIIMA | Y CTHBIMH, 7 "Henmens
reHoOMa YeJIOBeKA. YeJIOBEKA: T€HEaJIOTHUECKUM, OJU3HEIIOBBIM. MUCbMEHHBII
[ eHEeATOrMYECKI METOL XapakTepr30BaTh reHEaT0THYECKUA METO ] N3YICHH S
2
N HACJICJACTBEHHOCTH YeJI0OBEKA. Y CTaHABIMBATh TUII
OJIN3HEI[OBBI.
I p Ao 7 HACJICIOBAaHUS Ha OCHOBE aHaJIM3a CXCMbI
akmuueckas paboma Ne
P p poaocioBHBIX. COCTABISTH POAOCIIOBHYIO COOCTBEHH(
CocTaBuTb POZIOCTIOBHYIO CEMbH, OTMEYasi IPU3HAKK U CBOMCTBA, HanboJice
COOCTBEHHOM CEMBH, OTMEYasl XapaKTEPHBIE U1 POACTBEHHUKOB. BbInensars
MIPU3HAKH U CBOMCTBA, 0COOCHHOCTH T'CHETHUKH YeiioBeka. ONMMchIBaTh
HaubOJIee XaPAKTEPHbIC TS crenuQuKy YeIoBeKa Kak 00beKTa TCHETHISCKUX
POJICTBEHHHKOB. HCCIIeI0BaHMH. XapaKTepr30BaTh OJU3HEIIOBBIA MET
W3YYCHUS HACJICICTBEHHOCTH YeJIOBEKa. BhIemsTh
TPYJHOCTH MPUMEHEHUs OJIM3HEII0BOT0 METO/1a
22. | lluTOreHeTHYECKUH, OOBSICHSITH METOIbI M3YUECHUSI HACTIEICTBEHHOCTH TEMaTU4eC | Y CTHBIN, 8 Henens
6I/IOXI/IMI/I‘ICCKHI>’I, YCIOBCKaA. 6HOXHMHIIeCI(Hﬁ, OHTOFCHGTHIIeCI(Idﬁ, KHH IIHUCbMEHHBIN
HOMYIAMOHHO-BHI0BOM LUTOrCHETHHICCKNN
XapakTepr30BaTh METO/IbI M3Y4EHUS XPOMOCOM
METOJIbI H3y4YCHHS TeHETUKU
yesoBeka. Ha3pIBaTh THTIBI XpOMOCOM YeJIOBEKA.
YyesIoBeKa.
KaprupoBaHue XpoMocoM YeltoBeKa.
23. | IlpyanHbl TpOUIaKTHKA H OOBSCHATH MEXaHW3M HACJIeIOBAHUS pe3yc-(hakTopa.  [TeKYIIHUi VYcTHBIN, 8 Henens
JIeYeHIe HACIICICTBEHHBIX OOBSICHSITH PUYIMHBI HACIIE/ICTBEHHBIX 3a007IeBAHMIA MHCHMEHHBIH

3a00JIeBaHUH.
NMMmyHOTEeHEeTHKA.
I'eneTnueckue OCHOBBI
MIOBE/ICHHUS

YeJIOBEKA.

[TpuBoauTE IpUMEpBI O0JIE3HEN 0OMEHA BEIIECTB,
MOJIEKYJISIPHBIX O0JIe3HEH, XPOMOCOMHBIX
6ome3Helt. OOOCHOBBIBATH 11€71ECO00PA3ZHOCTh
3alpelieHNs B HEKOTOPBIX CTPaHax
OJIN3KOPO/ICTBEHHBIX OpakoB. XpOMOCOMHBIE
60s1e3HM. Mepbl TPOPHUIAKTUKH HACIECTBEHHBIX
3a0oieBaHUi YelloBeKa. J[narHocTrka u JeueHue
HACJIE/ICTBEHHBIX aHOMAJINK 0OMEHa BEIIECTB.
HexenaTenbHOCTh pO/ICTBEHHBIX OPaKOB.
Meauko-reHeTHYeCKOe KOHCYIbTUPOBAHHUE.

OCHOBEI CCIICKIIMN " ouorexHosoruu 11 gacos




24,

Cenexuus, Kak HayKa.
T'eneTnyeckue OCHOBEI

XapaKTepU30BaTh KITFOUEBbIE MOHATHS: CeNeKius,
COPT, IOPO/Ia, IITaMM. 3HAaTh OCHOBHBIE MOJIOXKEHUS
CEJICKIIMH, KaK HAYKH

OOBACHATH MEIH U 337a49M CEIICKIMH, MCTOBI
CEJICKIMH: THOPUTU3AIHST U OTOOP.

BrienaTs npu3Haku copra Wiv opopl.

TEKYILIUN

YcTHBIH,
HOUCHMEHHBIN

8 Hemens

25.

H.MN.BaBunos. Hacnenue
H.M.BaBuiosa

u3y4dath Ouorpaduueckue CBEACHUsS U 3aCIyrd
H.M.BaBunosa nepen HayKoi

XapakTepru30BaTh MOJNOKEHHUS YUEHHS O LIeHTPax
MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHnil. OObICHITh
3HAYEHHUE TSI CENIEKIIMOHHOM pabOThI 3aKOHA
TOMOJIOTMYECKUX PS/IOB B HACJIEACTBEHHON H3MEHYH-
BOCTH.

XapakTepu30BaTh MOJIOKEHUS YUCHHUS O IIEHTpax
MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.

TEeKYILIUN

YcTHBIH,
HOUCHMEHHBIN

9 mHenens

26.

TpaauIMoHHbIE METOIbI
cenekuuu. OT60p

XapakTepu30oBaTh ITAIbl CEICKIIMOHHON pabOTHI.
O60CcHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS
pa3HbIX BUJOB rubpuauzanuu. CpaBHUBATh
MPEUMYIIECTBA HHANBUAYAIBHOTO U MaCCOBOTO
0oTOOpa, STAIbl CEJNIEKIIMOHHOM paboThI: MOI00p
POJUTENBCKHUX MAp, CKPEIIMBaHUE
(6ITM3KOPOJCTBEHHOE, HEPOJCTBEHHOE), UCKYCCT-
BEHHBIN 0TOOp (MacCOBBIN, MHIUBUYaTbHBIN),
METO/I WCIIBITAaHUS TPOU3BOIUTEIS 110
MTOTOMCTBY.

TEKYLIUI

Y CTHBIN,
UCHMEHHBIN

9 "Henena

27.

I'ubpuausanus
KomOuHamuonHast cenekuus.

BbIsBISATE posib ¥ 3HaYEHHE KOMOMHAIIMOHHOMN
cenekuuu. Mexanusmsl npouecca. [lonumars
Bkiaz ['. Kapnedenko B cenexumto

TEKYLIUI

Y CTHBIN,
IUCHMEHHBIN

9 gHenensa

28.

I'eTeposuc. I'unoresst
rereposuca. [lomunnonnus u
JIP METOJIBI

HOHI/IMaTB CYTI) ABJICHUA reTeposnca, 3HAYCHUC
JUTSL CENIEKITUU, YMETh OOBSICHATh MEXaHU3MbI
mporecca

TEKYILIUN

Y CTHBIN,
HOUCHMEHHBIN

10 Henensa

29.

HetpaauunoHHbie METOIBI
CEJIEKIIN.

BbISBIIATE OCOOCHHOCTH CEJIEKIIMH PACTEHHH.
OOBSCHSTH IPUYMHBI TIPUHYAUTEHHOTO CaMO-
orbuieHns1, CKpermBaHs MEXKITMHEHHBIX THOPHIOB,

TEeKYILIUN

VY CTHBIH,
OUCHMEHHBIN

10 Henensa




Otnanennoi ruopuam3amy. Bkiag pycckux ydeHbIX B
Pa3BUTHE CEJICKIUY PACTEHUI. . BBISBIIAT MPU3HAKU
copta. XapakTepr30BaTh METO/IbL, IPUMEHSIEMBIC B
ceNieKIH pacteHuil. [ lonnmars 3aaueHne pador
Muuypuna

OcyIecTBISTh CAMOCTOSITEITHHBIH MIOUCK OMOJIOTHYE-
CKOM MH(OPMAIH U3 PA3IUYHBIX HCTOUHUKOB.

30.

CGJ’IGKHI/IH B ) KMBOTHOBOJCTBC

XapakTepu30BaTh KiIroueBble MoHsTys:. [lopona,
rereposuc, OJIM3KOPOICTBEHHOE CKPEILBAHNE,
HEPOJCTBEHHOE CKPEILMBAHKE, OJIUTIION M.
BbISBIIATE OCOOEHHOCTH CENEKIMH KUBOTHBIX.
XapakTepu30BaTh METO/BL, IPUMEHAEMBIC B CETIEKLNH
YKUBOTHBIX.
CpaBHMBaTh METO/IbI CEJIEKIIUN PACTEHUM U
KUBOTHBIX. OCYIIECTBIIATH CAMOCTOSTEIbHBIN ITOUCK
Onosornyeckoi HH(GOpPMAIK U3 PA3INIHBIX
VICTOYHUKOB.

TeKYIIUH

VcTHBIN,
UCbMEHHEIN

10 Hemensa

31.

CGHGKHI/IH MHUKpPOOPIraHU3MOB

O00BSACHATL 0OCOOEHHOCTH CEJIEKIIUH
MHKPOOPTraHU3MOB, TIOHUMATh

BAXXHOCTH CO31aHUA HpOILYKTI/IBHBIX ImTraMmmMoOB
OakTepuii U TpUOOB XapaKTepH30BaTh METOIBI,
HpHMerIeMBIe B CCIICKIIUN MI/IKpOOpFaHI/ISMOB
(MHIIyLIMpOBaHHBIA MyTareHe3)

TEKYLIUI

Y CTHBIN,
IUCHMEHHBIN

11 Hemensa

32.

I'ennas unxenepus. Metobl

XapakTepr30BaTh KiroueBble OHATHSL:. [LITamMm,
OMOTEXHOJOTHS, KIIETOUHAsI MH)KEHEPHS,
XPOMOCOMHAasi UH)KEHEPUsI, TEHHAsI HHKEHEPHS.
MOHUMATh 3HAYEHUE U MEePCTIIEKTUBBI paboT.
IToHnMaTh 3HaYEHHE KIETOYHOW MHKEHEPUHU
(KyTTUBHUPOBaHUE, THOPUIN3ALINS,
PEKOHCTPYKITHS ), XPOMOCOMHAsI HH)KCHEPHSI,
TE€HHAsl NHXKEHEPHsL.

TEeKYLIUN

Y CTHBIN,
UCHEMEHHBIN

11 Hemensa

33.

CCMI/IHap : buotexuosorus

[ToHnmaTh DTUYECKHUE aCIIEKThI Pa3BUTHUSA
HEKOTOPBIX MCCIEA0BAHUN B OMOTEXHOIOTHH.
[TornMath cyTh OMOTEXHOJIOTHIECKUX
MIPOLECCOB, 3HAaTh Ba)KHENIIINE BEUIECTBA,

TEKYLIUN

Y CTHBIN,
OUCHMEHHBIN

11 Hemensa




MoJIy4yaeMble Ha OMOTEXHOJIOTHYECKUX
pou3BoACTBaX, O0BACHITH COIUATBHBIE
po0sieMbl KIIOHUPOBaHUE YeIOBEKa,
HaIIPABJICHHBIE HA U3MEHEHUE T€HOMA.
Ocy111ecTBISTh CAMOCTOSTEIBHBII MTOUCK OMOJIOTHYe-
CKOH MH(OPMAITH U3 PA3TUIHBIX HCTOYHUKOB.

34.

3auer

06001IeHNE U TTOBTOPECHHE
reMbl «CeJleKiys 1 OMOTEXHOIOT U

TeEMAaTU4eCK
ui

Tect Ne2 no
TEME
«Cenexys u
OMOTEXHOJIOT!
)

12 Henens

DBOJIIOLMS OpraHu4eckoro mupa 33 yJaca

®akTopbl IBOJIOIMHY 23 yaca

35.

JlolapBUHOBCKUI IEPUOJ B
pa3BUTUU OHMOJIOTHH.
K.JIunnei. [lepBas
HCKYCCTBEHHAs
KJIacCU(PUKAIIHS.

XapakTepr30BaTh KITFOUEBbIEC IIOHATHSL:.
[ToryrnsroHHO-BUI0BOM YPOBEHb OpraHH3aLu
YKHBOTO, SBOJTIONHS , KPEALTOHU3M, TPAHC(HOPMIU3M,
YHU(POPMH3M.

OnuceIBaTh MPeJICTABICHNS O )KUBOW IPUPOJIE B
JIPEBHEM MHUDE.

XapaKkTepu30BaTh HAYYHBIE H PEITUTHO3HBIC
HPEZICTaBIIEHHS 00 HBOITIOLUH.

[Tonumars naen kpearpionnsma, Tpanchopmmsma (K.
broddon), konuermms karactpodrma (K. Kiosbe),
yaudopmisma ([x.I'erron). OnpenensiTe Xapakrep
mupoBo33pennii K.JIunnes. XapaktepuszoBarsb
3HauyeHue padot K.JIunues. 3HaueHue TpyioB
K.JIunnes («Cucrema npupossby). Cuctemy
opraHuueckoro mupa. MckyccrBeHHyro kiac-
cruduKarmro BUI0B. Vien 0 HOCTOSHCTBE BHIIOB.
[IpuHIMIT HEpapXUYHOCTH

TEKYLIUI

Y CTHBIN,
UCHMEHHBIN

12 Henmensa

36.

K.b.Jlamapk. IlepBas
IBOJIIOLIMOHHAS TEOPHS
Bmmsgumne SBOJJIFOITMOHHBIX
B3TJIS7I0B HA Pa3BUTHE

OOBSCHATB CYIIHOCTB HBOTFOIMOHHBIX
B3NI1I0B.M351araTh OCHOBHBIE OJIOXKEHNUS
sBommoronHoro yueHus JK.b.Jlamapka. OObACHATSH
MEXaHM3M M3MEHYMBOCTH BUJIOB C MO3UIUU

JK.b.JIamapka. XapakTepru30BaTh 3HAYCHUE

TeKYIIUH

VcTHBIH,
OUCHMEHHBIN

12 Henens




ouonoruu. IIpennoceuiku
IBOJIFOLIMOHHOTO YUCHbSI
JapBuHa

sBosmroroHHoro yuenus JK.b.Jlamapka.
JlaBatThb OILIEHKY BOJIOLUOHHBIM B3TJIsiaM
K.b.Jlamapka. OnpenensiTb XxapakTep Mu-
poBo33penuii JK.b.Jlamapka

37.

Kpyrocsernoe nyremecrsue
Hapsuna. CtaHoBiieHue
HBOJIFOLIMOHHBIX B3IJISJIOB

Bo1iensiTe npeanochUIKy SBOTIOLIOHHON TEOPHHL.
XapakTepru30BaTh €CTECTBEHHO-HAYYHbBIE
MPEIOCHUTKY (POPMHUPOBAHKS 3BOJTFOLIMOHHBIX
B3IIS/IOB. OOBSICHATH HAOMIOICHUS B XO7IC
SKCIIESMIINH, TIOBJIMSBIIME HA MUPOBO33PEHHE

Y. Jlapuna. OOBSICHITH €CTECTBEHHO-HAYUHbIE
MPEOCHUTKU €ro paboT:

- B 001actu 6uosoruu (YCrieXu CUCTEMATHUKH
Ouoreorpadun, TaICOHTOIOTHH, CPABHUTETHHOM
AHATOMWH, SMOPHOJIOTHH ),

B JIPYTHX 00NACTAX (aCTPOHOMUM, TE€OJIOTHN, XUMHH).
CounanbHO- 5KOHOMHYECKHUE YCIOBUS B AHTIIUU
Havasa XIX B.: OCHOBHBIE 3TAlIbl )KU3HEHHOIO
nytu Y.JlapBruHa. DKCIIETUIIMOHHBIE HCCIIE10Ba-
Hud Y./lapBuHa.

TEeKYILIUN

YcTHBIH,
HOUCHMEHHBIN

13 Hemensa

38.

OCHOBHBIE TIOJIOKEHUS
yuenbs JlapBuna. Onenka
TpyaoB JlapBuHa.

XapakTepru3oBaTh TEOPUH U TUNOTE3bI: [JapBUHI3M
- reopusi U JlapsuHa - A. Yoineca. Yuenue Y.
JapBrHa 00 HCKyCCTBEHHOM 0TOOpE, (OpMbI OOpHOBI
3a CyIlIecTBOBaHUE. BrIiensaTh Hanboee
HanpspKEHHYI0 (hopMy OOpBOBI 3a CYIIIECTBOBAHHE.
XapakrepusoBarh nosoxenus yyenus U../lapsuna o
ecTecTBeHHOM 0TOope. OnUChIBaTh JCHCTBUE eCTe-
CTBEHHOI0 0TOOpa Ha KOHKPETHBIX MPHMEpaXx.
OnuchIBaTh MEXaHNU3M HCKYCCTBEHHOTO 0TOOpA.
OOBACHATH 3HaYEHHE YUeHHs1 00 NCKYCCTBEHHOM
otoope st (GOPMUPOBAHKS SBOITFOIOHHBIX B3IJISITIOB.
JlaBaTh CpaBHUTENBHYIO XapaKTEPUCTHKY
JBUKYIIIM CHUJIaM 3BOJIOLUHU C TOUKHU 3PEHUS
teopuu Jlamapka u yuenus JlapBuHa.

TEeKYLIUN

Y CTHBIN,
HIUCHEMEHHBIN

13 menens

39.

PazBuTHe 3BOIIOIMOHHBIX
B3TJIA10B. Kan JAapBUHU3MA.

XapakTepru30BaTh CYLIHOCTh SBOTIOLMOHHBIX
npeoOpa3oBaHMi PYCCKUX YUEHBIX BOJOIMOHHCTOB:

TEeKYILIUN

VY CTHBIN,

13 Hemensa




CTD. Ocuoguble nonoxkenus. | M.B.Jlomonocosa, A.H. Paguiea, K.®.Pyibe, UCHbMEHHBIN
A.H. bekeroBa, Ipu4MHbI Kpaxa JapBUHU3MA
OOBSCHATH CYIIHOCTD IBOJTIOIIMOHHBIX
npeoOpa3zoBannii. ONMCHIBAaTh BKJIAJ] PyCCKUX
YYEHBIX B pa3BUTHE IBOJIOIMOHHBIX UACH,
Co3anne CHHTETUYECKON TEOPHUH IBOJFOIIUH.
OCHOBHBIX MOJIOKEHUI. DOpMYIMpoBaTh
MOIYJISIUUOHHO-TEHETUYECKNE 3aKOHOMEPHOCTH,
BbIsBJIEHHBIE C.C.YUeTBEpUKOBBIM.
40. | Bun. Konuenmus suna. OOG0CHOBBIBaTh H3MEHEHHUE OTHOIICHHS K BULY TEKYLIUI YcTHBIN, 14 Henens
JIunues, Jlamapka, /lappuHa. XapakTepu3oBaTh MMChMEHHBII
COBPEMEHHYIO KOHLENIHIO Buaa Maitepa
41. | Kpurepuu Buzna. CoiictBa AHAJIM3UPOBATH KPUTEPHHU BUIA 1 00OCHOBBIBATh TEKyIIUNA | YCTHBIN, 14 nenens
Buja. Meponpusarus mno Ba’KHOCTb KPUTEPUEB I OIIPENCIICHIA BUIA. MMUCbMEHHBIN
pPALMOHATBHOMY Jloxa3pIBaTh HEOOXOIMMOCTH COBOKYITHOCTH BCEX
HCTIONE30BAHIIO BHIOB KPUTEPUEB JUIs ONPEAENeHNA BU/la. OIHCEIBATH
KpUTEpUHU BUJA: MOPPOJIOTUICCKUH, (-
Jlabopamopnas paboma. Ne2 3HOJIOTUYECKHUH , TCHETUICCKUN, OMOXHUMUYECKHH,
HaGmionenue u onncanne reorpapuUeCKuil, SKOJIOTHIECKUN, 3TOTIOTHUECKH,
ocobeii Bujia 1o CTPYKTYpY BHJa. JloKa3bIBaTh, 4YTO BUJ] 00B-
Mopdonoruueckomy €KTUBHO CYIIECTBYET B IPUPOAE
KPHUTEPHIO. CamocTosTenbpHas paboTa ¢ TOTMOTHUTETbHBIMU
UCTOYHUKaMU UHPOpMAIUU
42. | TlonysiiMoOHHAs CTPYKTYpa JlaBaTh XapakTepUCTUKY NOMYJISALUN, OMUCHIBATh | TEKYIIMH | Y CTHBIMH, 14 nenens
BHUJA. ['eHoTHIIMUECKAS OCHOBHBIE CBOMCTBA MomyJjadanuu: COOTHOLICHUEC [IUCHbMEHHBIN

HU3MCHYUBOCTD B IIPUPOAHBIX
MOMyJIAIHA

I10 MOJTy, BO3pacTy, YUCICHHOCTH, INIOTHOCTH.
XapakTepu3oBaTh QIIYKTPALUN U UX TPUUHUHBI,
OCHOBHbIE JleMorpauueckue




XapaKTEPUCTUKH, IOHUMATh X IIPAKTHYECKOE
MPUMEHEHUE, peliaTh 3a/1a4i Ha TUHAMUKY
YUCIICHHOCTH MOMYJISIIHEA, (aKTOPBI
MOMYJISIIIHOHHOW TUHAMUKA

00BACHATE MEXAHU3MBI KOJIEOAHUS
YHCIICHHOCTHY TOMYJISAIUNA, TOHUMATh OTIUYHS
BHYTPEHHUX (DAKTOPOB OT BHEIIHUX, IPUBOIUTH
IPUMEPBI

43. | [punarmmns! nomynsuuonHoro | OdocHoBeBath Mccnenosanust C. C. TeKylmuid | YCTHBIH, 15 Henens
paBHOBecHsl. 3aKOH Xapiau- YersepukoBa, 3akon Xapau-Baiinbepra. MUCbMEHHBIN
Baitu6epra buosiornueckuit cMbIC ypaBHEHHS Xapau-
BaiinOepra. OObSCHSTH pOJib CUHTETUYECKOU
TEOPHUU IBOJIOLUHU B (POPMUPOBAHUU €CTECTBEHHO
- HAY4YHOM KapTUHBI MHUpPa, HAYYHOTO
MHUPOBO33pEHUS
44. | ADMUHUCTpaTUBHAS CucremMaTu3npoBaTh 3HAHUS, TTOTYYCHHBIC 3 IIPOMEKYTO | Y CTHBIH, 15 nenens
KOHTPOJIbHAS pa6OTa MoJyroaue. Ymenne AHAJIM3UPOBATb, CPABHHBATD, THBIN IHUCbMEHHBIN
peniaTh IpoOIeMHBIC 3a/IaHUS
45. | I'enetuka peanbHbBIX XapakTepr30BaTh IBOJTFOLMOHHYIO POJTh TEKYIIUMH | YCTHBIN, 15 nenens
TIOIYJISALAN MYTAllMOHHOIO IIporecca. MMMChbMEHHBII
XapakTepr30BaTh BOJTIOIUOHHYIO POJIb
KOMOMHATUBHON M3MEHYMBOCTH U €CTECTBEHHOTO
0TOOpa B NOMYJIALUAX
46. | Murpamus. [peiid reHos. XapaKkTepu30BaTh SBOJIIOLUOHHYIO POJb TeKyIUi | YCTHBIN, 16 nenens
Wzonsamus TEHETHIECKOrO JIpeiida. MMChMEHHBII
XapaKkTepr30BaTh BOJIIOLUOHHYIO POJIb U30JISLUH.
HaspiBats mporiecchbl, H3MEHSIONINE YaCTOThI
ajuiened B MONYJISLNH.
47. | [lonmynsIMOHHBIE BOJTHBI. XapakTepru30BaTh MOMYJISIIMOHHBIE BOJIHBI, KaK TeMaTuyec | YCTHBIH, 16 nenens
MPUYMHY U3MEHEHUN TeHO(OH/1a TIOMYJISIIIHH KU MHCBMEHHBIH
48. | bopn0a 3a cyriecTBOBaHUE BBISIBIIATH (POPMBI OOPHOBI 32 CYIIECTBOBAHHUE, TEKyIIUHA | YCTHBIN, 16 nenens
BHYTpI/IBI/II[OBBIe MMOHUMATh €€ MIPpUYUHBI, paClIO3HABaTh €€ [IUCHbMEHHBIA

B3aMMOOTHOIIICHUSA B

(GOopMBbI Ha KOHKPETHBIX MPUMeEpPax




MOITyJIAIUAX

49. | MexBuI0BbIE pacro3HaBath B npupoze Gpopmbsl 60pbHOLI 32 TeKyluid | YCTHBIH, 17 nenens
B3aMMOOTHOIIICHUS: CYILECTBOBaHUE, IOHUMATh ¢ IIPUINHbI MUCbMEHHBIN
KOHKYDEHIIHSA, KePTBA - Ha KOHKPETHBIX MpuMepax: buornyeckue
SKCILTYATATOP B3aMMOOTHOLIEHUSI. AHTUOMO3: KOHKYPEHLIMS,

XUIIHAYECTBO, TApa3UTU3M, aMEHCAIIU3M.
Me:XBUIOBBIC OTHOIIEHUS: TPOPUIECKHE,
TOMHYECKUE, CBS3H
50. | Myryanusm. pacmno3HaBath GopmMbl OOPHOBI 32 TEeKYIIMA | YCTHBIMH, 17 nenens
CYIIIECTBOBaHHE, TOHUMATh €€ MPUYUHBI, YMETh MUChMEHHBIIH
pacrno3HaBaTh €e
(bOopMbI Ha KOHKPETHBIX
npumepax. buornueckre B3auMOOTHOIIICHHUS.
CumOuno03: MyTyaliu3Mm, MPOTOKOOIEpaIHs,
KOMMEHCAJIM3M, CHHOMKUS.

51. | EcrectBenHbIi 0TOOD — Jloka3bIBaTh, YTO €CTECTBEHHBIM OTOOP - HAIpaB- TEKyIUid | YCTHBIN, 17 nenens
HaIPaBJIIOMNN (HaKkTop JstroLii akrop dBoNoLwH. OGBSICHATD IPAIUHEL MUCbMEHHBIN
BOJTIOLUH CYILIECTBOBAHMS B IPUPOJIE €CTECTBEHHOTO 0TOOpA.

HaswiBaTh ycnoBus neiictust opm oTOOpA.
O060cHOBBIBaTH JeiicTBUE (PAKTOPOB, BIUSIOOIINX
Ha UHTEHCUBHOCTH JIeHCcTBUS 0TOOpa. [laBarh
COBpEMEHHBIE MPEJICTABIIEHHUSI O €CTECTBEHHOM 0TOOpE
KaK HalpaBJLIOLIEM (aKToOpe SBOJFOLIHH.

52. | ®OopMBI ECTECTBEHHOTO OO0BsacHATs POpPMBI €CTECTBEHHOT0 0TOOpA: TeKyImMi | YCTHBIH, 18 nenens
or6opa.  JlaGopaTopHas JBIDKYIIHI, CTAONIN3UPYIOIINI, Pa3phIBAIOLINIA, TMCHMEHHBII
pabota Ne3 CpapHeHwue nectabunusupyrouii. Bnusaue dhopm ectect-

BEHHOT'0 0TOOpa HAa U3MEHUYHUBOCTD NMPU3HAKA Y
IIPOLIECCOB JIBUXKYIIETO U

opranuzMoB. @OpMbI €CTECTBEHHOT0 0TOOpa:
cTabunusMpyomero or6opa JIBUKYLINH, CTaOMIN3UPYIOIINNA, pa3pbIBAIOLIHA,

nectabunusupyronuii. Bnusaue hopm ecrect-

BEHHOT'0 0TOOpa Ha U3MEHYUBOCThH MPU3HAKA Y

OpPraHU3MOB.

53. | llpaxmuueckas paboma No§ CpaBHHUBATH MPOIIECCH €CTECTBEHHOTO U TEKYLIUI YCTHBIN, 18 Henensa
CpaBHeHI/Ie €CTECTBECHHOI'O U HCKYCCTBCHHOTI'O 0T60pa JA€J1aTh BBIBOABI [IUCHbMEHHBIA




HCKYCCTBEHHOT'O 0TOOpPa

54. | Apanranus — kak pe3ynbraT | Ha3biBaTh pe3yibTarThl 3BOIFOLMML. TEKyIUid | YCTHBIN, 18 nenens
B3aUMOJICHCTBHA (HaKTOPOB HpuBoauTE NpHMEpEI AANTAITHH OPraHU3MOB Ha IIACbMEHHBIN
Jla6opamopnas paboma Ned4 | PASHBIX YPOBHSX OpraHH3aliu. O6L${CUH;1TL
Visyuchue MEXaHU3MbI (bOPMI/II)OB&HI/IH aiarnTayim. I[?KaSLIBaTB

OTHOCHTENBHBIN XapakTep MPUCIOCOOICHHI.
MPUCIIOCOONEHHOCTH Hcnonbs3oBath 3J1eMEHTHI MPUYHUHHO-
OpraHu3MOB K CpeLe CIIEICTBEHHOTO aHAJIN3a I OOBSICHEHUS
oOuTanus pe3yJIbTaTOB 1a0OPATOPHON pabOTEHI.

55. | Bumoob6pasoBanue. 3HaTh MEXaHU3MBI 00pa30BaHUS HOBBIX BUJIOB B TEeKyIIMid | YCTHBIH, 19 nenens
Mukpo3BoIIOIHS. IPUPOJIE, PACIIO3HABATH (POPMBI HHUCbMEHHBIN
CrocoGBBII006pa30Ba HIA. BUJ1000pa30BaHMs Ha MPUMEPaAX U POJIb CPE/Ibl B
Jlabopamopnas paboma Ned BH1000pa30BaHuH
CpaBHeHHE MPOIECCOB
9KOJIOTUYECKOTO U
reorpagpuuecKoro
BHJ1000pa30BaHUs

56. | DBOJIOIMOHHAS POJTH MCIOJIb30BaTh TEOPETHUECKUE 3HaHUs 00 TeKYIIUI YcTHbIH, 19 Henensa
BH1000pa3oBaHus. 3HaueHue PBOJIIONNHU HA TIPAKTUKE: B 3BOJIIOLIMH B MMMCbMEHHBIN
3HaHHIT 06 YBOJTIOINH B X03iCTBEHHOU JI€ATEIbHOCTH YE€JIOBEKa
XO03SIMCTBEHHOMN
JEeSATEIbHOCTH YeJIOBEKa

57. | 3auer IAHaTM3UPOBATH, 0000IIATh, UCTIOIB30BATh 3HAHUS | TEMATUYeC | Y CTHBIH, 19 Henens

00 IBOJIOLIUN B XO3SHCTBEHHOU IEATETHHOCTH KU1 [MUCHMEHHBIHI
HgEeIOBEKa
JlokazaTenbCcTBa BOJIOIUM 5 9acOB

58. | CpaBHUTENBHO — Haxoauts noka3arenbCTBa HBOJIIOLUU B )KUBOU TeKyIUi | YCTHBIN, 20 Henens

aHaTOMUYECKHUE npupoac: CpaBHUTCIbHO-aHATOMHUYCCKUC MMUCBMEHHBIN

A0Ka3aTCJIbCTBA 5BOJJIOIIMH

IToHMaTh OTIMYMS TOMOJIOTHYHBIX

IMPU3HAKOB OT aHAJIOTUYHBIX, PYAUMCHTOB,




dTaBU3MOB, CYTb 3dKOHOB, UX dBTOPOB

59. | DMOpHOIOrHYeCcKHe OOBSICHSITH IPUYNHBI CXO/ICTBA B SMOPUOHAILHOM | TEKYIIMH | Y CTHBIMH, 20 "enenst
JOKa3aTeIbCTBA DBOJIIOLIMH Pa3BUTHU ITIO3BOHOYHLIX, OMOreHETUYECKHH 3aKOH MUCBMEHHBIN
60. | [TaneonToNMOrMYECKUE Haxonuth noka3arenbcTBa 3BOJIOLMHA B )KUBOU TeKyIIMH | YCTHBIH, 20 "enenst
JI0Ka3aTeIbCTBA 3BOIIOLIUU HpUpoJe: MAICOHTOJIOTHICCKHAC MMUCbMEHHBIN
OOBSCHATH 3HAYCHUE NAJICOHTOJIOTHUH, BEIMEPILIUX
nepexoHbIX (hOpM, pOsIh HAXOJIOK B
dbopMupoBaHUU (HUIOTCHETUYECKUX PSIOB
61. | buoreorpaduueckue [Tonumars, kak HOpMUPOBATIUCH TEKyIMi | YCTHBIH, 21 nenens
JIOKa3aTeIbCTBA BOIIOIUU oTinyust GIIOpbl U GayHbl MATEPUKOB U OCTPOBOB MUCbMEHHBIN
Pa3HOTO MPOUCXOKACHUS UCXOIS U3
MIPEICTABJICHHUI 00 YBOIIOIIMOHHOM Pa3BUTHHU
62. | CucreMaTnueckue Haxonuth coznareneil OCHOB Hay4HOU TeMaTuuec | Y CTHBIH, 21 enens
JI0KA3aTeIbCTBA BOIIOLUN CHCTEMATHKH, IPUHIHIIEI COBPEMEHHOM KUl [MUCbMEHHBIN
KJ1accu(puKauu, MOHUMaTh, YTO COBPEMEHHAs
CUCTEMa — OTOOPaKCHHUE IBOJTIOIIHH
Makp0o3BOJIFOIIMOHHBIN MPOIECC 5 YacoB
63. | MakposBoonusi. CpaBHUBATH IIPOLECCHI: MUKPO3BOIIOLUH U TEKyIUi | YCTHBIN, 21 nenens
XapaKTepI/ICTI/IKa. MAaKpO3BOJIFOIIUH. AHaJ'II/I3I/IpOBaTI), J€J1aTh MUCbMEHHBIN
JlaGopamopnas paboma Ne6 | BPIBOIBI 1 0000mIeHHs
CpaBHHTENBHAS
XapaKTEPUCTHUKA MUKPO- U
MAaKpO3BOJIFOLIMU
64. | BakoHOMEpHOCTH XapakTepr30BaTh KITFOUEBbIEC TOHATHSL:. TEKYLIUN YCTHBIN, 22 Henens
MaKpO3BOJIIOLIN T I[I/IBepFeHHI/Iﬂ, KOHBCPIrCHIUA, ITapaAJUICIIN3M. MUCHbMEHHBIA
[IpuBOIUTE IPUMEPHI OPTaHU3MOB KHBOM
TIPUPOIBI
65. | [IpaBuiia MakpO3BOIOIIUU XapakTepr30BaTh KITFOUEBbIE TOHSTHSL:. TEKYIIUI YcTHBIN, 22 Henens
[IpuHIUITBI MOJIEKYIISIPHOM MO3aU4YHOCTb, UCPAPXUIHOCTD, IBUIKCHUC B MUCbMEHHBIN
SBOJTIOIHH OTIpeIeTICHHOM HamnpaBieHUH U [[puHIHTIBI
MOJIEKYJIIPHOM 3BOJIIOIIUU
66. | OcHOBHBIC HANIPABJICHUS U (X apakTepr30BaTh KITFOUEBbIEC MOHSTHSL: TeKyluid | YCTHBIH, 22 "enens




IIyTH MaKpPO3BOIIOLUU MaxkpoaBorTroLHsi, OHOIOTHYECKHi ITporpecc, MHCbMEHHBIN
Jla6opamopnas paboma Ne7 | Ononornaeckuii perpecc, apoMopo3, HpoaanTaLys,
CpaBHHTENbHAS ZieTeHepaLHs. Haxomurs OcHoBHBIE apoMopdo3bl y
XAPAKTEPHCTHKA ITyTei pacTeHnil 1 KUBOTHBIX. [ [oHMMATh IPUUYMHEI
. dopmupoBans apoMopdo30B. bromnoriyeckyto poib
IBOIMOLHH 1 HATIpaBIICHHIH apomop¢o30B Muoaganraimm Kak IpOrpecCHBHBIHA
SBOJIOT M. yTh 3BOJIFOLHH. [IpHBOIMTE IPUMEPHI
Jlabopamopnas paboma Ne§ | upnoanarrraumii y pactenuit. [Tpumeps! uamo-
W3zyuenne apomopdo30B U aJlanTanyii y >KUBOTHBIX. XapaKTepU30BaTh
MIMOAANTALHH y pacTeHnii | OCHOBHBIC HAIPABIICHIS OPIaHIYECKOH YBOOLIIH.
1 KHBOTHBIX. OTnruuTeNnbHbIE oco6f:}mocmv1/1 B3aMMOCBSI3b
IJIABHBIX HAIPABJICHUI U ITyTeH SBOJIIOLMN.
67. | 3auer. MakpodIBOIIOIHUS AQHAJIM3UPOBATh OCHOBHBIE ITOHATHS U TeMaTu4ec | YCTHBIN, 23 Henens
3aKOHOMCPHOCTH 3BOJIOLHUH, KHH IIHUCbMEHHBIN
MOHMMATh MEXaHU3MbI, CaMOCTOSITEJILHO
HaxOJIUTh U MPUBOAUTH IPUMEPHI OPraHU3MOB
JKUBOW ITPUPOJIBI
BoO3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMiie YcrHbii,
9 wacos MMACHEMEHHBIH
68. | CymHOCTb KHU3HH OOBSICHATH M aHAIN3UPOBATh OCHOBHBIE CBOWCTBA | TEKYIIMH | YCTHBIN, 23 Henens
KUBOT0, 000CHOBaHHO apryMEHTHPOBATh OTJINYHE MUCbMEHHBIH
JKUBOU OT HEKUBOU IIPUPOLBI
69. | ['mmoTe3sl BOSHUKHOBEHUS Pa3BepHyTO 000CHOBBIBATH CYXKIECHHS O TIpOOIIeMe TeKymui | YCTHBIH, 23 "Henmens
SKH3HHU Ha 3eMiie. MpOUCXOXKIeHNs XK3HHU. OnrchBaTh onbIThl O.Pemn MUCbMEHHBII

IIpakmuyeckas paboma Ne9
AHanu3 U OLEHKa pa3INYHbIX
TUIOTE3 BOZHUKHOBEHNUS
’KM3HH Ha 3eMiie.

JL.ITacrepa, nOKa3bIBArOIIME HEBO3MOKHOCTD
CaMOIIPOU3BOJIBHOTO 3apOKIeHUs K13HU. HayduHble
TOYKU 3PEHMS] HA BOSHUKHOBEHUE KU3HU.
OKCIEPUMEHTAIIBHBIE JJOKA3aTEIBCTBA HEBO3MOKHOCTH
camo3apoxkenwst xku3Hu. Onbitel O.Peau. Onbite J1.
[Tacrepa.

AHaM3MpOBaTh U OLIEHUBATh Pa3IMYHbIE TUIIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3eMiie




70.

I'nnore3a OnapuHa —
Xomnmes. 'mmoresa 6uorossa

OOBICHATH COOBITHSA B OMOJIOTMYECKOM 3BOJIFOLIUN:
TIEPBBIC )KUBBIC OPraHU3MEI - TeTePOTPO(]LI; IOSBICHHE
XEMOABTOTPO(OB; BOSHUKHOBEHHE aBTOTPO- (DOB;
TIEPBBIC KIICTKH - IPOKAPUOTHI; SYKAPHUOTHI U
CTICTIMATTM3UPOBAHHBIC KJICTKH BBICIIIAX
MHOTOKJIETOUHBIX. OTICHIBATH MOJIEIb 00Opa30BaHUS
KOAllepBaTHBIX Karieyb. CpaBHUBAThH KOAIEPBATHI C
YKUBBIMH CyIllecTBaMH. [lepeuunciisiTh riiaBHbIC CO-
OBITHS OMOJIOrMYECKON IBOJIFOLIIH.

XapakTepHu30BaTh ITaIlbl BOJFOIUHA META0OH3MA.
XapakTepHu30BaTh MPUHIUI MPESIOUOIOTIECKOTO
0TOOpa KOalepBaToB.

Has3bIBaTh MOJIOXKEHHUsI KOAIEPBATHOM TUIIOTE3bI
A.N.Onapuna, J[x. Xonnelina u Teopru ororossa JHx.
bepnana. O0BACHATH POJIb TUIIOTE3bI MPOUCXOMKICHHS
MPOOMOHTOB TTOJIMMEPOB B (DOPMHUPOBAHUH HAYYHOTO
MHPOBO33PEHUSI

TEKYILIUN

YcTHBIN,
HOUCHMEHHBIN

24 uenens

71.

Pa3Butue opranuyeckoro
MHpa B apxee

OnuchIBaTh I3MEHEHHS KITMMATa M aTMOCQEpBL.
OnuchIBaTh )KUBOM MUP B apXEHUCKYIO 3pY.
OOBSICHSITH YBOJIIOIITMOHHOE 3HAUYCHUE
apoMop(ho30B apxes. XapaKkTepu30BaTh pa3BUTHE
JKUBBIX OPTaHH3MOB B apXee

TEKYLIUI

Y CTHBIN,
NUCHEMEHHBIN

24 uenens

72.

PasButne oprannueckoro
MHpa B IIPOTEPO30€E,
ajge030e.

OrchIBaTh I3MEHEHHS KITMMAaTa U aTMoc(epbL.
OnuckIBaTh )KUBOW MUP B IPOTEPO3OHCKYI0 U
HAIE030HCKYIO 3py. OOBACHSTH SBOIFOLIMOHHOE
3Ha4eHHEe apoMopdo30B. XapaKTepu30BaTh PA3BUTUE
YKMBBIX OPraHW3MOB B IIPOTEPO30€ U NTAIE030€

YcTHBIN,
HOUCHMEHHBIN

24 uenens

73.

74.

Beixon pacTenuit Ha cyury
BbIX0[ )KUBOTHBIX Ha CYILY

PazButHe X13HU B Me€3030€

OnucpIBaTh KIIMMAaTUIECKUE H3MEHEHHSI.

OnuchIBaTh )KUBOM MUP B AJIIEO30MCKYIO 3pY.
XapakTepr30BaTh PA3BUTHE PACTEHHUI 1 )KUBOTHBIX B
TaJIe030¢€.

OOBSCHSATH 3BOMIOLMOHHOE 3HAUEHHE apoMOP(0o30B.
OcyIecTBIATh CAMOCTOSTENBHBII TOMCK OMOTOTHYe-
CKOM MH(OPMAITH 13 PA3TTMIHBIX HCTOYHHUKOB.
HOSIBJICHUE HA3eMHBIX COCY/IUCTBIX PACTEHHUH, BBIXO]

TEeKYILIUN

Y CTHBIN,
HOUCHLMEHHBIN

25 Henens

TEeKYILIUN

Y CTHBIN,
HOUCHLMEHHBIN

25 uenend




YJICHUCTOHOTHX Ha CYIILY; IEBOHA - TIOSIBJICHHE
3eMHOBOJIHBIX, TOCTIOZICTBO PBIO, MOSIBIICHHE CIIOPOBBIX
pacTeHuit; KapOoHa - TOCTOICTBO aM(pUOUHA, pa3BUTHE
CIIOPOBBIX PACTEHUI, BOSHUKHOBEHHUE PEIITIIINH,
BO3HUKHOBEHHUE I'0JIOCEMEHHBIX; [IEPMHU -
PaCIpPOCTPaHEHUE IOJIOCEMEHHBIX.

ApoMopdo3bl y KUBOTHBIX U PACTCHUH.
Kimmmarudeckue nsmenenus. Packon
KOHTHHEHTOB. | JTaBHbIE ABOJIIOLIMOHHBIE COOBITHS:
TpHaca - paclpoCTPAaHEHNE IPECMbIKAIOIIUXCS,
BO3HUKHOBEHHUE MEPBBIX MIICKONUTAOIINX U
MITUIL; FOPBI - TOCTIOJICTBO PENTHIINM, TTOSIBIICHUE
IJIALEHTAPHBIX MIEKONUTAIOLIUX;

MeJia - BRBIMUPAHHUE PENTUIINH, TOSIBJICHHUE 110~
KPBITOCEMEHHBIX. APOMOP(O3bI y KUBOTHBIX U
pacTeHuM.

75.

PasButne oprannueckoro
MHpa B KaliHO30€

OnuceBaTh KIMMAaTHYSCKHUE M3MEHCHU.
OrnuceIBaTh )KMBOW MUP B KAMHO30UCKYIO 3pY.
XapakTepru3oBaTh pa3BUTHE PACTECHUN U
JKMBOTHBIX B KaiHO030¢. [ JTaBHBIC SBOTIOIIHOHHBIC
COOBITHS: ITAJIEOreHA - TOCIIOJICTBO
MJIEKOMTUTAIOIINX U TITHUII, TIOSBJICHUE MIPUMATOB;
HEOreHa - MOSBJICHHE YeI0BEKOOOpa3HbIX 00€3bsIH;
aHTpoIIoreHa - GopMHUPOBAHUE COBPEMEHHOM
¢bopsl U GayHbI, HYBOIOIHS YETOBEKa.

TEeKYIIUN

YcTHBIH,
HOUCHMEHHBIN

25 menens

76.

CGMI/IHapZ PazButne xu3zHu
Ha 3E€MJIC

MPE3EHTOBATH PE3YJIbTAThl CAMOCTOSTEIbHBIX U
TPYIIIOBBIX MUCCIIEIOBAaHUMN. 3allIUILATh TE3UCHI
CBOHX THIIOTE3

TeMaTHhyec
KUH

Y CTHBIN,
OUCHEMEHHBIN

26 Henensd

HpOI/ICXO)KIleHI/IC yeJaoBeKa 6 4acoB

77,

PaszBuTHe B3rnsAI0B HA
MPOUCXO0XKICHUE YETOBEKA

OOBSACHATH IOJOKCHUE YSIOBEKA B
CUCTEME OPraHMYCCKOT0 MHpa, MPHU3HAKU

TeKYIIUH

VcTHBIN,

26 uenens




Jlabopamopnas paboma Ne9 | ornipeneneHus NPUHAIICKHOCTU MTHCbMCHHBIN
AHanu3 U OlleHKa Pa3IuyHbIX | K KOHKPETHOM CHUCTEMATUYECKON KaTeropuu
THIIOTE3 TIPOMCXOK/IEHHS JI0Ka3aTesIbCTBA )KMBOTHOI'O MPOUCXOXKIACHUS
YEJI0BEKA, MOJICKYJISIPHBIE 10KA3aTENbCTBA
YeJI0BEeKa.
JKUBOTHOT'O ITPOUCXOK/ICHUS YETIOBEKA
JlokazarenbcTBa JKUBOTHOTO
MIPOUCXOXKACHUS YeJIOBEKa
78. | JIBWKyIIHME CHIIBI OOBSICHATH U JOKA3bIBATh OMOJIOTHYECKHE U TeKymuid | YCTHBIH, 26 Heaens
aHTPOIIOreHE3a COLIMAJIbHBIC (baKTOpBI AHTPOIIOrCHE3A. MUCBMEHHBIN
Hcnosb3oBaTh MaTepraibl IEPBOMCTOYHUKOB
(craths « Ponb TpyZa B MpOUCXOXKICHUH
YyeJIOBEKa U3 00€3bsIHBD»)
79. | ABCTpaJIONIMTEKOBHIE, HA3YYUTH IOCIEI0BATENBHOCTD TEKYIIUI YcTHbIi, 27 uenens
I[peBHeﬁmne IO cTaguii AHTPOIIOICHE3a, XapaKTCPU30BaATH [MUCbMCEHHBIN
MpeJcTaBUTENEH IEPBOM CTa MU
80. | IpeBHue yronu, XapaKTEepPU30BaTh MEPBHIX NPEICTABUTENECH TEKyIIMA | YCTHBIN, 27 nenens
CoBpeMeHHBIE JTFOIH pozna HOmo reoanTporos MUCHbMEHHBIN
81. | Packr coBpeMeHHOTO OOBSICHATB Pachl KaK IpUMEP MOMYJSALUHN 0cOOel | TeMaThudec | Y CTHBINH, 27 nenens
yenoBeka. Jlabopamophas OHOTO BHJA, IIOHMMATh KU MUCbMEHHBIN
paboma NelO Anamus u [PEAKIIMOHHOCTb pacu3Ma, PUBOAUTH
ITOKa3aTeNbCTBA TOHUMATh
OLIEHKA PAa3JIMYHBIX TUIIOTE3
MPUYKUHBI 00pazoBaHus pac. [loHHMMaTh UCTOKH U
(hopmuposanus MPOSIBJICHUSI pacu3Ma
YEJI0BEYECKUX pacC
OCHOBBI 3K0JI0THH 14 yacoB
82. | Ilpenmer 3amaun U pa3aeisl XapakTepu30BaTh KIIFOUEBBIE TIOHATHSL: .. DKOJIOTHS, TeKyIIUi | YCTHBIN, 28 Henens
9KOJIOTHH. DKOJIOTHUECCKHIE cpena OOMTaHusl, SKOJIOTMYECKHE (PaKTOpbI IMMCHhMEHHBII

HHUIITHN

XapaKTepU30BaTh HAyKH, COCTABIISIOLIME SKOJIOTHIO,,
3as1a4u KoJorri. OG0CHOBBIBATH POJIb SKOJIOTHH B
PELLEHNH MPaKTUIecKuX 3a1a4. CMeHy
MecTooOuTaHs BHYTpH apeana. PazHooOpazue

apcaJioB. OKOJIOrH4ecKast HUIIIA. N-MepHoe IpEACTaB-




JIeHre 00 3KOJIOrMYecKoi Hutte. Peayn3oBanuas u
HOTEHLMAILHAS SKOJIOrndecKas HUIN. JKM3HEHHEIE

(hopMbI

83.

Dkosoruueckue HpakTopbl

OOOCHOBBIBATH MpaBHIIA JEHCTBUS SKOJIOTHUECKUX
dakTopoB. ONTUMATBLHOTO ¥ OTPAHHUYHUBAIOIIETO
BO3JICHCTBUS 3KOJOTHYECKHUX (DaKTOPOB
[IpuBoANTE NTPUMEPHI, WIUTKOCTPUPYIOILLINE
MpaBuJIa ACUCTBUS SKOJIOTHUECKUX (PaKTOPOB.
XapakTepru30BaTb HHTEHCUBHOCTD JCHCTBUS
abnotnueckux (hakropos. I[Iporao3upoBars
pe3yNbTaThl U3MEHEHUS JEHCTBUS (PaKTOPOB.
00BACHATH, KaK KU3HEAEATEILHOCTD
OpraHu3Ma ONpeesIeTCsl CUIION BO3ACHCTBUS
(dakTOpa, ONMKUCHIBATh KPUBBIC TOJICPAHTHOCTH .
[Tonumatp KiIacCU(pUKALMIO IO IEPUOIUIHOCTH
JICUCTBUS, 110 HAPABIECHHOCTH JICUCTBUA.
OrpannumBaroiee ¥ ONTUMAIbHOE BO3/ICUCTBUE
daktopa cpenpl. [IpaBmino ontumyma. [IpaBuiio
B3anMojeicTByromux (aktopos. [IpaBuio
JTUMUTHPYIOIIHX (HaKTOPOB.

TeKYIIUH

VcTHBIN,
UCbMEHHEIN

28 Henmens

84.

Abuotnyeckue (GpaxkTophl :
Caer. ®oToneprnoan3m

OnuceIBaTh BIMSHUE CBETA HA KUBBIE OpraHUu3MBblI,
aJlanTUBHbIE OCOOEHHOCTH PacCTEHUM, IKOJIOTHYE-
CKHEC I'pyHIIbL paCTCHI/Iﬁ " ) KUBOTHBIX ITIO
OTHOIIEHHUIO K CBETY.

OOBsICHATH 3HaUeHUE (OTONEePUOaU3Ma

TeKYIIUI

Y CTHBIN,
HUCHEMEHHBIN

28 Hemens

85.

Aobunornueckue GakTopbl:
TeMIepaTypa, BIaKHOCTb
IIpakmuyeckasa pabomalNel()
Habmtonienue u BoisiBIIeHHE
MPUCTIOCOOIEHUH Y

XapaKTepr30BaTh KITFOUEBbIE TOHATHSL:.
TOMOMOTEPMHBIE OPraHU3MBbl, TOUKIIOTEPMHBIE
OpTaHM3MBI, MUTPALHsl  TIPUBOIATH TIPUMEPHI
HPUCHIOCOOMEHHIA: OLETIEHEHNUE, CIITUKa, aHAOUO3.
['emoutsl, croduTsl, (haKyIbTaTUBHBIE, Te-
JMO(UTBL, THAPOGUTHL, THTPODHTHI, ME30(UTHI,

TEeKYILIUN

VcTHBIH,
IUCHMEHHBIN

29 uenens




OpraHnu3MoOB K BJIMSHHIO
PA3JINYHBIX 3KOJIOTUYCCKUX
(hakTopoB.

KCepOHTHI, TATIOPUTHI, KECCOHHAsK 0O0JIC3Hb
Boszelictue Temneparypbl Ha JKUBbIE OPraHU3MBb.
ApjanTanuy paCTeHH U AKUBOTHBIX K 3aIUTE OT
THIEpErpeBa M OXJIAXKIEHUS. XUMUUYECKHE,
(bH3UOOryecKye 1 MoBEICHYECKUE a/IaNTallHu.
BrmsiHue BnaskHOCTH. AanTalyy pacTeHU 1
YKMBOTHBIX K MOJIEPKUBAHUIO BOHOTO OasaHca.
3axoHnb! 1 npasuia [Ipaswio beprmana, npasuino
AneHa, mpaBuiio [ iorepa, paBuiIo MPEIBAPECHISL.

86.

buopurmel

OnuceIBaTh BIMSHUE CYTOUYHBIX U CC30HHBIX PUTMOB
Ha PACTEHUS 1 YKUBOTHBIX. XapaKTePU30BaTh SKOJIOTH-
YECKHE TPYIITbI PACTCHHIA IO TPEOOBAHUIO K
WHTCHCUBHOCTH OCBEIIICHNS. XapaKTepu30BaTh
HPUCIIOCOOJICHHS] OPTaHU3MOB K CE30HHOMY PUTMY.

TEKYLIUI

Y CTHBIN,
UCHMEHHBIN

29 uenens

87.

DKoornyecKas
XapaKTepUCTHKA BUAA U
OIS M

OnuceIBaTh MOMYJSIIHOHHYIO CUCTEMY BHIA
OrnuceIBaTh CBOMCTBA MOITYJISIMK. LIEIOCTHOCTb,
OTHOCHTENBHAS H30JIMPOBAHHOCTH, OOJBIIIOE YHCIIO0
0co0ei, I3MEHUYMBOCTh, YHUKAITLHOCTD. Paccenenue u
pajinyc penpoayKTUBHON aKTHBHOCTH.
XapakTepr30BaTh MOIMYIISIAIO KaK [ETOCTHYIO
cuctemy. CTpyKTypy HOMYJISILIMK: IPOCTPAHCTBEHHAS U
BpEMEHHasI, TI0JI0Bast M BO3pacTHas, (DyHKITMOHATIbHAS
[TpuBOIUTH MPUMEPHI OPraHU3MOB, OOJIATAIOIINX
Pa3HBIM PANYCOM PETIPOTYKTUBHOM aKTUBHOCTH.
OnuceIBaTh POk CYTOYHBIX M CE30HHBIX MHUTPALIIIA.
XapakTepu30BaTh NOMYJSIMOHHYIO CUCTEMY BUJIA.
Ha3biBaTh THIBI IPOCTPAHCTBEHHOTO PACIIPEIETICHHS
oco0Oeit. OMCHIBATH TOJIOBYIO M BO3PACTHYIO
CTpyKTYpy nomyisiimi. HaswiBath (hakTopsl, ompe-
JICTISTEOITHE TIOJIOBYIO CTPYKTYPY TOITYJISIIIHH.

TEeKYIIUN

YcTHBIH,
HOUCHMEHHBIN

29 wenens

88.

XapakTepucrrka
OuoreorneHosa

XapakTepHu30BaTh COOOIIECTBO, OMOIIEHO3, OHOreolie-
HO3, 9KocKcTeMy. [IpoTyKIMOHHBIE OCOOCHHOCTH
CooOI1IeCTB: BaJIoBasi MPOIYKIIHs, buomacca,
TIPBUYHAS TIPOTYKIIHSI, BTOPHYHAS IPOTYKIIHSL.
BBIIensTh CMBICIIOBBIC Pa3IIH4Hsl MEKITY OHOIICHO30M

TeKYIIUH

VcTHBIH,
OUCHMEHHBIN

30 menens




1 OMOTOITOM, OHMOI'€OLIEHO30M 1 DKOCHCTEMOM.
HazbBars ocHOBHBIE THITBI TIPOXyKIMK. CpaBHUBATH
KOJIMYECTBO OMOMACCHI, 00pa3yIOIIEiCs B pa3IMIHBIX
KITMMATHYECKHX YCIIOBUSIX. Ha3bIBaTh OCHOBHBIE
(YHKIMOHAIbHBIE OJIOKH SKOCUCTEMBI.
XapakTepu30BaTh OCHOBHbBIE (PYHKIIMOHATHHBIC
IPYIIIBI 9KOCHCTEMBI

89. | Llenu u ceTn MUTAHHMS. XapakTepus30oBaTh U COCTABIATh TPOPUICCKHE TeKyIIMH | YCTHBIH, 30 "Hepenst
TTpaBHIIO FKOTOTUYECKOI CEeTH: JIETPUTHBIE, Lienu BolegaHus. OOBSCHATh MUCbMEHHBIH
TIHpAMIIBT MOTOK SHEPrUM B Lenx nutanus. CTpouts
Tpaxmuueckas paomaNel 1 3KOJIOTUYECKHE MUPAMHU/IbI
CocraBiieHue cxeM IepeHoca
BELIECTB U SHEPTUU B
9KOCUCTEMaX (MUIIEBBIX
LIeTICH U ceTel)

90. | CBolicTBa YKOCHCTEM. XapaKTepU30BaTh CBOMCTBA IKOCUCTEM: TEKyIIUHA | YCTHBIH, 30 nenens
CpaBHEHHE 2KOCHUCTEMBI U YCTOHYHMBOCTE, CAMOBOCIIPOM3BE/ICHHE, MACbMEHHBIN
GHOTeOIIEH03a. CaMOpery I
Ipaxmusecxas paboma Nel2 BrisiBnsTE aOnoTHYECKHE U OMOTHYECKHE

KOMIIOHEHTHI 3KOCUCTEM
BersiBieHne aOMOTHYECKUX U
OMOTHYECKMX KOMIIOHEHTOB
AKOCHUCTEM (Ha OTJIETBHBIX
pUMepax).

91. | DxocucTemMbl OnwuceiBaTh HazeMHble OMOMBL. ONIMCHIBATh BOAHBIE | TEKYIIMHA | Y CTHBINH, 31 Henens

IMPOKOJINCTBEHHOTO, OMOMBI. Y CTAaHABIUBATD CBSI3H MEXKITY OMOMaMH. MUCHMEHHBIH

XBOMHOTO JIeca,
IIPECHOBOJHOIO BOJIOEMA.
CpaBHEHHE 3KOCUCTEM
IIpakmuyeckas paboma Nel3
HccnenoBanne U3MEHEHMH B

HazemHble OHOMBI: JIECHBIE, TPaBSIHKCTBIE, APU/THBIE,
TYHJIPBI 11 JIECOTYH/IPBL. OMOMBI: OKEAHHIECKHE F MOP-
ckue. Csi3u Mexy Onomamu. OnUChIBaTh OMOMBI
Halel MECTHOCTH.




IKOCHUCTEMAX HA
OUOJIOTHYECKUX MOJIENAX

(axBapuym)

92. | CmeHa coolmecTB — XapaxTepu3oBathb cykieccu. OObsICHITh UX TEKyIIUHA | YCTHBIN, 31 nenens

CYKIIECCUU KJIACCU(DMKALIMIO 110 IIPUYMHAM U MUCbMEHHBIN
MIPOUCXO0KIeHHIO. [ [puBOIUTH IPUMEPBHI.
Yka3wIBaTh JEHCTBUE aHTPOIIOTEHHOTO (haKTopa.
SIBneHune kimMakca

93. | UckyccTBeHHbIe OMOIICHO3bI. | [IprBOIMTE IPUMEpHI arpoIIEHO30B. TeKylUid | YCTHBIH, 31 nenens
ATPOLICHO3 . CpaBHUBATH arporieHO3bI 1 OMOTeOIEHO3bL. MUCbMEHHBIH
Ipaxmuveckas paboma Nel4 Bb1enare oTauuust arpomeHo3a ot OHoneHo3a.

CpapHETEbHAT [IpuMepsl arpoLieHO30B: MOJIs, OTOPObL, TAPKH,
caJibl, JIECOIIOCA/IKH, OPAHKEPEU, aKBAPUYMBI.

XApaKTCPHUCTHKA SKOCUCTEM M | oy 5 1cTBO arpoLIeHO30B U GHOTEOICHO30B: BH-

arposKOCHCTCM JOBO# COCTaB, TPO(MUUECKHE CBS3HU, 3BEHbBS
nuieBoy nenu. OTnyus arpoueHo3a:
BO3/IEJIIBAHUE MOHOKYJIBTYPbI, HEMOJIHBIH
KpyroBOPOT BEILECTB, UCIIOJIb30BAaHUE IPYTUX
HCTOYHUKOB SHEPTHH, KPOME COJTHEUHOM,
BBICOKasI IPOYKTUBHOCTb, PETYJISALINS Ye-
JIOBEKOM U T.JI.

94. | BiusiHue aHTPOTIOT€HHOTO OneHuBaTh BO3MOKHBIE [TOJIOKUTEIbHBIE U TeKyIUi | YCTHBIN, 32 Henens
dakTopa Ha HKOCHCTEMBI BpEJIHbIE MTOCTEACTBUS BIUSHUSA XO035IIICTBEHHOMN MUCbMEHHBIH
npakmuvueckasn paboma Nel5 | ACATENBHOCTH HENOBEKA HA IKOCHCTEMBI.

BRISIBICHIE AHTPONONCHHEIX Bo3moxHbIe TPUUMHBI BHIMUPAHUS BUJIOB U
|Y o
. NOMYJISINUN. BBISABIATE aHTPONIOrEHHbBIE
H3MeFeHHH B oKocHCTeMax M3MEHEHHUS B SKOCHCTEMAax CBOEH MECTHOCTHU
CBOEH MECTHOCTHU
95. | 3auer AHanmM3upoBaTh, 00001aTh, UCTIOJIB30BaTh TeMaTthdec | YCTHBIMH, 32 Hepnens
3HaHUS 00 SKOJIOTUH B MPAKTHYECKON KU MUCbMEHHBIH
JEeSITEIIbHOCTH
buocdepa u mecTo B Heil yenoBeka 5 yacoB
96. | buocdepa u ee TpaHUIIB. OO60cHOBBIBATH, UTO OHOC(hEpa - IT00ATbHAS PKOCH- | TEKYIIUH | Y CTHBIH, 32 Henens

CTEMa.




VYuenbe BepHackoro o OrnuceIBaTh KOMIOHEHTHI OMOC(hEpBL. MMACbMEHHBIN
6uochepe XapakTepu3oBaTh 0COOEHHOCTH OTJIEIbHBIX
KOMITOHEHTOB Ouocdepsl. buochepa, bmomacca,
KUBOE BEILIECTBO, KOCHOE BELIECTBO, OMOI€HHOE
BElIECTBO, OMOKOCTHOE BElIecTBO, arMocdepa ,
ruapocdepa, mutochepa XapakrepuzoBaTh
BEPXHUE U HUKHUE MPEJIEbl PACIIPOCTPAHEHHUS
KHU3HH B Onocdepe. BoiaensiTe OCHOBHYIO CYTh
yuenusi B.M.Bepnanckoro o 6uocdepe.
97. | XapaKkTepuCTHUKa KHBOTO XapaKTEepU30BaTh CBOMCTBA JKUBOI'O BEILIECTBA TEKYIIUH | YCTHBIN, 33 Henens
BelecTBa Ouochepsl Ouochepsl 1o BepHaackomy MUCbMEHHBIN
OnpenensTb rpaHULIbI U COCTAB. Y Ka3bIBaTh
BIIMSIHUE KMBOTO BEILIECTBA HA F€OJIOTMYECKUE
000J10YKH1
98. | Pacmpenenenue KUBOTO OO0BscHATH NpUUUHBI Pacnipesienenus >KxuBoro TEKyIUid | YCTHBIN, 33 Henens
BENIecTBa Ha IUIaHETE BCIICCTBA HA IIJIAHETC OT ITOJIOCOB K OKBATOPY MUCbMCEHHBIN
Bromacca cyliH, O4Bb, [TpuBOIUTH MpUMEPHI pa3HOOOpaA3Us U BIUSHUS
OKEAHA. ’KMBOI'O BEILIECTBA CYLIH, [IOYBbI, OKEaHa.
99. | KpyroBopoT BemiecTB u I[TpuBOMTE PUMEPBI POSBIECHNS (PYHKLMI )KUBOTO | TEKYIIMA | Y CTHBIH, 33 Henens
MpEeBpaLLEHUEe SJHEPTUU B BertiecTsa. OMVCHIBATH KPYrOBOPOTHI BELIECTB B MUCbMEHHBIN

o6uochepe. OyHKIINH KUBOTO
BemiecTBa. buorennas
MUTpAIs aTOMOB.

npupoze. OOBSICHATB POJIb )KMBBIX OPraHU3MOB B
KpyroBopote BoJibl. ONMChIBaTh KPyroBOPOT YIJIEpO/a.
OOBSCHATB POJIb )KMBBIX OPraHM3MOB B KPyrOBOpOTE
yriiepo/ia. XapakTepu30BaTh BIMSHUE YETIOBEYECKON
JEATENBHOCTH Ha KPYroBOpOT yriieposia. OnuckiBaTh
KpYyroBopoT a3ota B Mpuposie. OObSICHSTH POJTb KUBBIX
OpraHU3MOB B KPYTOBOPOTE a30Ta.. XapaKTepU30BaTh
BIIMSIHHE YEJIOBEUECKOH IESITENPHOCTU Ha KPyrOBOPOT
asota. CoCTaBIIsITh CXEMBI KPYrOBOpPOTA BELLIECTB B
npHpo/ie. XapaKTepru30BaTh (PyHKIIMH KUBOTO
BEIIECTBA: Ia30Basi, KOHIIEHTPALMOHHASI, OKHC-




JIUTENLHO-BOCCTAHOBUTEIIBHAS, OMOXMMHYECKASL.
JIETPUTHAs, SHEpreThdeckas. bosbIon reomoruye-
CKHI1 KpyroBOpOT: KpYroBOpOT BojibL. Pacpenenenue
BO/JIbI Ha IUIaHETE. POJIb 3€/IEHBIX pacTeHUI B KPYro-
BOPOTE BOJIbI. MaJtblii OMOIOTHYECKHIA KPYrOBOPOT:
KpYyroBOpOT YIJIEPOAA, KUCIOpPO/ia, a30Ta, CEPHI,
docdopa. 3akoH OMOTeHHON MUTPAITUK AaTOMOB

100.| Ypoxk o6o0menust marepuana | OLeHUBaTh BO3MOMKHBIE BPEIHBIE ITOCIEICTBYS BIUs- | TEKYIIUH | YCTHBIH, 34 nenens
Domonus 6uochepsl HUS XO3HMCTBEHHOM JICITEIILEHOCTH YEJI0BEKa Ha OHO- MUCbMEHHBII
noGanbHbe sxonoruueckue | CPEPY- BOEM(»KHHe TIPUHMHBL BEIMAPAHH BUJI0B 1
IPOGIIEME H ITyTH HX nonyssitmid. [TyTu perienst SKoimorn4eckux mpoosieM.
CoxpaHeHre OHOJIOTHYECKOr0 Pa3HOOOPa3Ms: COXpaHe-
PCILICHHL. HEe TeHO(OH/Ta, HHTPOIYKIIHSL, co3aanne KpacHbix
Ipaxmuueckas paboma Nel6 | wyyr, ocHoHbIE THITBI OXPaHSEMbIX TCPPUTOPHI.
AHanu3 1 OLEHKa TTpHHIMITB! PAIOHATBHOTO TIPUPOIOIIOIIE30BAHHSL.
r7100aIbHBIX aHTponOreHHbIx | OOOCHOBBIBATH HEOOXOIMMOCT OEPEKHOIO
H3MeHeHuil B Grocdepe OTHOUICHUS K npupoe u €€ oxpaHbl. OOBACHATH
3HaYeHHE PalMOHAIBLHOTO, HAyYHO 000C-
HOBAHHOTO MTPUPOIOTIONB30BAHUS IS
COXpaHEHHUs OMOJIOTHYECKOTO pa3HOOOpa3us
AHanM3UpoBaTh ria00aabHbIe H3MEHEHHS B
ouochepe
101.| [ToBTOpEHHUE M TOATOTOBKA K | YMETh CHCTEMAaTU3UPOBATh, 00001I1aTh, TEKYIIUI YCTHBIN, 34 nenens
HUTOrOBOU aTTeCTalluu AHAJIM3UPOBATD, PCIIATH 3a1a4U HpaKTquCKOﬁ [MUCHbMEHHBIA
HaIpaBJICHHOCTH
102.| I[ToBTOpEHUE U MOJTOTOBKA K TEKYIIUI YCTHBIN, 34 nenens
WTOTOBOM aTTeCTal1 MMACbMCHHBIN




4. KoHTpOIbHO-OIICHOYHBIN (OH]T

4.1 Kpurtepuu olieHMBaHUS Pa3IUYHBIX GOpPM pabOThl 00yUYaIOIIKUXCS HA YPOKE.

OrneHka yCTHOTO OTBETa y4aluXcs

OtMmetka "5" cTaBUTCS B Cilydae:

1. 3HaHus, TOHUMaHMSL, TTTyOMHBI YCBOEHUS 00Y4arOIUMCsI BCEro 00b€Ma NporpaMMHOIo
MaTepuaia.

2. YMeHus BBIIEIATH [TIaBHBIE [TOJIOKEHHsI B M3yYEHHOM MaTepuaie, Ha OCHOBaHUM (haKTOB U
IpUMEPOB 00001ATh, JIeNaTh BHIBOIbI, YCTAHABIMBATD MEXKIIPEIMETHBIC U BHYTPUIIPEIMETHBIC
CBSI3U, TBOPUYECKH NPUMEHSET M10JIy4YEeHHbIC 3HAHNS B HE3HAKOMOW CUTYallUH.

3. OtcyTcTBUE OMMOOK U HEOUYETOB IPU BOCIIPOU3BEACHNUN H3yYEHHOTO0 MaTepHuaa, pu
YCTHBIX OTBETAaX YCTPAHEHHUE OTIENbHBIX HETOYHOCTEN C TOMOIIBIO JOTOJHUTEIbHBIX BOIIPOCOB
yUuTeNs, COOII0IEHNE KYIbTYPhl YCTHOM peun.

Ormetka "4":

1. 3Hanue Bcero U3y4e€HHOI0 MPOrpaMMHOT0 MaTepHuaia.

2. YMeHu# BBIJENATH IT1aBHbIE OJIO0XKEHNS B U3yYCHHOM MaTepuaie, Ha OCHOBaHUU (aKTOB U
IpPUMEPOB 0000IATH, JIeNIaTh BEIBO/IBI, YCTAHABIMBATH BHYTPHUIIPEIMETHBIE CBSI3H, TPUMEHSTH
HOJIy4EeHHBIE 3HAHUS HA IPAKTUKE.

3. He3naunrenbHble (HErpyObIe) OMMOKH M HETOUETHI TIPU BOCITPOU3BEACHUN H3yYCHHOTO
MatepHaia, CoOII0/IeHIe OCHOBHBIX MTPABUJI KYJIbTYPbl YCTHOH peun.

Otmertka "3" (ypoBeHb NpEACTaBIECHUN, COUETAIOLIMXCS C IIEMEHTAMU HAYYHBIX IOHSATUI):

1. 3HaHMe U yCBOGHUE MaTepHala Ha ypOBHE MUHUMAJIbHBIX TPEOOBaHUN IPOTrPAMMBI,
3aTpyJHEHHUE NIPU CAaMOCTOSITEIbHOM BOCIIPOU3BEIEHNHU, HEOOXOAUMOCTh HE3HAUUTEIbHON
HOMOILY MpenoaBaTesl.

2. YMeHune paboTaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS TIPU OTBETAX HA
BUJIOM3MEHEHHBIE BOIPOCHI.

3. Hanmuue rpy0oii ommoOKu, HECKOJIBKUAX HErpyOBIX MPH BOCTIPOU3BEICHIH N3YUYEHHOTO
MaTepHasa, He3HaUNTEeJIbHOE HECOOIII0IEHHE OCHOBHBIX MPABUII KYJIbTYPbl YCTHON pEyH.
Otmerka "2":

1. 3HaHMe U yCBOGHUE MaTepHaja Ha YPOBHE HUXKe MUHUMAIbHBIX TPEOOBAHUH POrpaMMBbl,
OTJIebHBIE IIPEJCTABIECHUS 00 N3YUEHHOM MaTepHaile.

2. OTcyTcTBUE YMEHHM paboTaTh Ha ypOBHE BOCIPOU3BEACHNUS, 3aTPYJHEHNS IPU OTBETaX Ha
CTaHJAPTHBIE BOIIPOCHI.

3. Hannuue HeCKOJIbKHUX IpyObIX OIMOOK, OOJIBIIOTO Yicia HErpyObIX MPU BOCIPOU3BEAECHUU
M3Y4YEHHOT'0 MaTepuaa, 3HaYUTeJIbHOE HECOOIII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYphl YCTHOMN
peun.

OrieHKa BBIMOJIHEHUS MPaKTHUECKUX (JJaOOpaTOpPHBIX) PadoT.

OtmeTtka "5" cTaBUTCS, €CIIU YUCHHUK:

1) npaBUJIbHO OIpeE I LENIb OIbITA;

2) BBIMIOJHWI pabOTy B TIOJHOM 00beMe ¢ COOIII0IEHNEM HE00X0AUMOM MOCIEI0BATEIbHOCTH
IIPOBEJCHUS OIBITOB U U3MEPEHMUI;

3) caMOCTOSITEHLHO U pallMOHAIBHO BBIOPA U MOJATOTOBMII JJIs OIbITa HEOOXOIUMOE
000pyI0BaHUE, BCE OIBITHI TPOBEIN B YCIOBUAX U PEKUMAX, 00€CIICUNBAIOIINX MTOTyUYeHUE
pe3yIbTaTOB U BHIBOAOB C HAMOOJBIIEH TOUHOCTBIO;

4) Hay4yHO IPaMOTHO, JJOTHYHO OIKUCcall HaOJIt0IeHUs U CPOPMYIHPOBa BHIBOABI U3 ONbITa. B
MIPEJICTaBJICHHOM OTYETE MPaBUJIbHO U aKKYpaTHO BBIIIOJIHWI BCE 3alMCH, TaOIHUIIbI, PUCYHKH,
rpaduky, BBIYUCIEHUS U ClIENall BBIBOJIBL;

5) nposBISET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (TIOAIep>)KUBAET YUCTOTY pabodero Mecra u
NOPSIZIOK Ha CTOJIE, 3KOHOMHO UCIOJIBb3YET PACXOAHBIE MATEPUAIIBI).



7) 9KCHEPUMEHT OCYIIECTBIIAET IO IUIaHy C Y4ETOM TEXHHKH 0€30IaCHOCTH U MTPABUII PabOTHI C
MaTepHajaMH U 000PYIOBaHUEM.
Otmerka "4" cTaBUTCS, €CIM YUECHHUK BBITOIHII TpeOOBaHMA K OomeHKe 5", HO:

OTIBIT TPOBOJIMII B YCIIOBUSX, HE 00€CIIEUNBAIOIIMX IOCTATOYHON TOYHOCTH U3MEPEHHIA;

WK OBUIO JTOMYIIEHO /IBA-TPU HEJI0UYETa;

WM SKCIIEPUMEHT MPOBEJICH HE MOIHOCTHIO;
WM B OMCAaHUM HAOJIIO/IEHUH U3 OIbITa JOIMYCTHII HETOYHOCTH, BBIBOJIbI CAEIIAN HEMOJIHBIE.
Otmetka "3" cTaBUTCS, €CIIM YUCHUK:

1.
2.
3. unu He 6osee 0JHOM HerpyOoi OMMOKHM M OJTHOTO HEI0YETa,
4.
5.

1. mpaBUIIBHO OMPEAETHII IeTb OMbITa. PaboTy BBIMOIHSAET MPABHIBLHO HE MEHEE YeM
HAIMOJIOBUHY, OHAKO 00BbEM BBIIOJIHEHHON YaCTH TAaKOB, YTO IO3BOJISAET MOIYYUTh PABHIILHBIC
pEe3yJIbTATHI U BBIBOJIBI [0 OCHOBHBIM, IPUHIMITHAIEHO BaXKHBIM 3a/1a4aM padOThI;

2. wim noabop o6opyaoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PadOTHI [0 HAYaJy OIbITa
IPOBEJ C IIOMOIIBIO YYNUTENS; UM B XOJI€ TPOBEICHHS OIBITA U M3MEPEHUI OBUIN TOMYIICHBI
OIMOKY B ONMCAaHUU HAOIIOIeHUH, (pOpMYIHpOBaHUU BHIBOJIOB;

3. ONBIT IPOBOAMIICSA B HEPALMOHAIBHBIX YCIIOBHSX, YTO MIPUBEIIO K MOJTYYEHHIO PE3YJIBTATOB C
OoJIbIIIEH TOTPEIIHOCTHIO; WM B OTYETE OBLIHM JOMYIIEHBI B 00IIEH CI0)KHOCTH He OoJiee ABYX
OmMOOK (B 3aMUCAX €AMHUI], U3MEPECHUSAX, B BRIYUCICHHSIX, rpadukax, Tabaumax, cxemax, 1 T.1.)
HE MPUHIUITHAILHOTO JJIS1 TaHHOW pabOThI XapakTepa, HO MOBIUSABIINX HA PE3YJIbTaT
BBITTOJIHEHHS,

4. momyckaet rpy0yro omuOKy B X0JIe IKCIIEpUMEHTa (B 00bSICHEHNH, B 0DOpMIICHUH pabOTHI, B
COOJTIOICHNH TIPABUJI TEXHUKU 0€30MIaCHOCTH IPH paboTe C MaTepHaiaMy U 000pyI0BaHUEM),
KOTOpasi UCIPABIIAETCS IO TPEOOBAHHUIO YUUTEIIS.

Ormerka "2" cTaBUTCS, €CIM YYEHUK:

1. He ompeaeanT CaMOCTOSTENBHO 1Ieb ONBbITA. BBIOIHUI paboTy HE MOTHOCTHIO, HE
HOJrOTOBWII HYKHOE 000pYZ0BaHUE U 00BEM BBINOJIHEHHON YacTH paboThl HE MO3BOJISIET
c/IenaTh NPaBUIBHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BEIYMCIICHUS, HAOIIOICHHS TPOU3BOIMIIACH HETIPABHIIBLHO;

3. wiu B XoJie paboTHI M B 0TYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIE
B TpeOOBaHMX K o1leHKe "3";

4. nomyckaer niBe (1 6osee) rpyOble OMMOKHU B X0/I€ SKCIIEPUMEHTa, B O0bSICHEHUH, B
odopmieHnn paboThl, B COOIIOACHNH MPaBUII TEXHUKH 0€3011acCHOCTH MpH padoTe C
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPHIE HE MOKET UCTIPABUTh JJaXKe 110 TPEOOBAHUIO YUUTEIIS.

OrneHka caMOCTOSITENIbHBIX TUCBbMEHHBIX U KOHTPOJIBHBIX padoT.

OtmeTtka "5" cTaBUTCS, €CIIU YUCHHUK:

1. BeIOSTHWIT paboTy 6€3 OMIMOOK U HEJIOUETOB;

2) nomycTui He 6oJiee OJJHOTO HeloueTa.

Otmetka "4" cTaBUTCS, €CIM YUEHUK BBITOJHII PabOTy MOTHOCTHIO, HO JOMYCTHII B HEM:
1. He Gosee 0/1HOM HETPYyOOI OMMOKHU M OJHOTO HEIOYETa;

2. unu He OoJiee IBYX HEAOYETOB.

Otmertka "3" cTaBUTCS, €CIM YYSHUK NMPABUIBLHO BBIMOJIHII HE MeHee 2/3 padoThl Win
JIOTTYCTHII:

1. e Gosee ABYX rpyOBIX OLINOOK;

2. unu He O6oJee oTHOM TpyOoi U 0THON HErpyOOil OIIMOKH M OJTHOTO HEJ0UEeTa;

3. unu He 6oee IBYX-TpeX HErpyObIX OIINOOK;



4. Wi OHOU HEerpyOOM OIMMOKU U TPEX HEJOUYETOB;

5. WM TIpH OTCYTCTBUU OIIMOOK, HO NP HAJTMYUU YETHIPEX-TISITH HEJIOUETOB.

OtmeTtka "2" cTaBUTCS, €CIIU YUEHUK:

1. ZOMYyCTHII YMCIIO OMMOOK U HEOUETOB MIPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOH MOXKET OBITH
BBICTaBJIeHA orieHKa "3";

2. WIN eCcIU MIPaBUJILHO BBITIOJIHUII MEHEE TIOJIOBUHBI PAOOTHI.

4.4 AnvmunuctpatuBHas padora 1 nmomyroaue 11kmace

BapuanT 1

YacTs 1 3aoanus ¢ 861600poM 00HO20 BapuaHma omeema

1 Ecnu npoucxoauT He3aBUCUMOE APYT OT Ipyra Hacjlel0BaHHUE JBYX Pa3HbIX, HEAJlJIeIbHBIX [€HOB,
TO MOXHO CZEJIaTh BBIBOJ] O PACIIOJIOKEHUH aJlIeJiel 3TUX T'€HOB B ONPEIEICHHBIX Y4aCcTKaxX
xpomocoM. HazoBute 3T yuacTku
1) olMHaKOBbIE YYaCTKH JBYX XPOMOCOM, FTOMOJIOTHYHBIE IPYT IPYTY
2) pa3Hble y4acTKH JBYX XPOMOCOM, TOMOJIOTHUHBIE APYT APYTY
3) yyacTKu JByX Iap XpOMOCOM, TOMOJIOTUYHBIX IPYT IPYTy

2 CKOJIBKO THIIOB raMeT 00pa3yeT Opranusm ¢ reHoTurnoM AaBBx°y, ecii U3BECTHO, YTO

HN3YYaCMbIC I'CHbI PpacCIoJIOKCHEBI B Pa3HbIX IMapaX 'OMOJIOITHYHBIX XpOMOCOM

1) 2 24 36 48 50
3 HazoBute reneruueckoe SIBJICHUC, KOTOPOC MO3BOJIACT IIOCTPOUTH T'CHETUUCCKUC KAPThI
XpOMOCOM, IMOKA3bIBAOIICC ITOCTICA0OBATCIbHOCTD PACIIOIIOKCHHA I'CHOB B XpOMOCOMAax U
OTHOCHUTCIIBHOC paCCTOAHNEC MCKY HUMU

1 )KOHBIOTAIMS] TOMOJIOTUYHBIX XPOMOCOM
2)nepekpect roMOJIOIMYHBIX XPOMOCOM

3) HEe3aBUCHUMOE PACXO0KICHHE XPOMATH/]T
4) He3aBHCUMOE PACXO0KACHUE XPOMOCOM

4 U3 siiuekaeTKy pa3BUBAETCS J1€BOYKA, €CIIU B MPOIIECCE OIIOIOTBOPEHUS B 3UTOTE OKA3alKCh
XPOMOCOMBI

1) 44 ayrocombl + XY  2) 23 ayrocomsl + X
2) 44 ayrocomsl +XX 4) 23 ayrocomsl +Y
5 PerneccuBHBIN T€H , BBI3BIBAIOLINI MBIIICUHYIO JTUCTPO(DHUIO JTOKaIU30BaH B X XxpoMmocome. Orery
3/10pOB, MaTh —HOCUTEJIbHUIIA TeHa TUCTPpOoduu. BeposTHOCTh poXkaeHUs OOJBHBIX CBIHOBEH OT 3TOTr0
Opaka (B % OT 4rcna ChIHOBEH) paBHA
1)0% 2) 25% 3) 50% 4) 75%
6 BapuanuoHHBIN ps U3MEHYMBOCTH NPU3HAKA I103BOJISIET BBIICHUTD
1) YacroTy BCTpeyaeMOCTH MTpU3HAKA
2) Xapaktep U3MEHEHHs PU3HAKa
3) Ilpu4uHBI KI3MEHEHUI
4) OcoOeHHOCTH YCIIOBHH, B KOTOPHIX (POPMHUPOBAINCH IPH3HAK
7 B oxHOM M3 MONYJIALMI MBIIIEH PE3KO MOBBICWIICS MPOLEHT T€TEPO3UTOT, KAaKOe U3
HEPEUHCICHHBIX COOBITHI MOTIJIO K 3TOMY ITPUBECTH
1) TlosiBNIeHHE MHOKECTBEHHBIX T€HHBIX MYTAIMid B MOMYJISAIHH



2) OOpazoBaHHE TUILIOUIHBIX FAMET Y Psifia 0COOCH B MOMYJISIIUN
3) XpOMOCOMHBIC ITEPECTPONKH Y HEKOTOPBIX OCOOCH MOMYJISAIHH
4) V3mMeHeHHe TeMIlepaTypbl OKPYKAIOLICH CPEIIbI

8 Br16epute npaBuibHOE yTBEPXKICHNE

1) Tlox BiMsHKEM BHEIIHEH CPebl FTCHOTUI OCOOU HE U3MEHSETCS
2) Hacnenyercs He eHOTHII, @ CIIOCOOHOCTD K €r0 MPOSIBICHUIO
3) MoaudukaoHHbIE K3MEHEHHUS TIEPEIAOTCS 110 HACICICTBY
4) Moaubukaiuu He HOCSAT MPUCIIOCOOUTENBHBIN XapaKTep

9 3HaHue 3aKOHA TOMOJIOTUYECKHX PSJIOB MO3BOJISET

1) HMCKYCCTBEHHO IMOJy4aTh HOBBIC MyTallUU
2) TpencKa3bIBaTh MOSIBICHUE HOBBIX MYTAIMi y OJM3KUX BHJIOB U POJOB
3) mpezcka3pIBaTh MECTA TOSBJICHHS HOBBIX (OPM pacTEHHA U KMBOTHBIX
4) mepecaxuBaTh MyTaHTHBIC TCHBI
10  HKOkHOaMEpUKaHCKHIA LIEHTP MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHUM — POAMHA:
1) Oanana, kode, copro
2) KyKypys3bl, Tabaka, Kakao
3) amnanaca, kaprodes
4) pwuca, caxapHOro TPOCTHHKA
11 CBs3b T€HETUKH U CENEKINH 3aKII0YAeTCs B TOM, YTO CENIEKIIMOHEPHI
1)y4uTBIBaIOT pe3yibTaThl ECTECTBEHHOIO OTOOpa
2)aHanu3uPYIOT Pe3yabTaThl HOBEIEHHBIX CKPEIIMBAHUN
3)oTOMPArOT TONBKO MPHUCIIOCOOTICHHBIE JIJISl BUA IPU3HAKH
4)oTOMpPAIOT TOIBKO T€TEPO3UTOTHBIE OPTaHU3MBI JIJISI CKPEIUBAHUN
12 Ilpumepom KIIOHA SIBIISIETCA:
1 )pasHosiinieBbIe OJIU3HEIIBI
2)nomeT cobaku u3 7 UICHKOB
3) kiyOHUKa, pa3BeieHHasl yCaMU
4)rpuObl TMCUYKY HA MOJISIHE
13 K meronaM reHHO# MHXEHEPUHU OTHOCSTCS
1) co3maHue KyabTyphl KJIETOK
2) ynaleHue u3 KIETKH sIpa
3) mosydeHHe 1eJI0ro PacTeHUS U3 KYJIbTYPbl TKaHH
4) mepecaaka yuactka JJHK u3 ofHOM KIETKH B APYTYIO

BaI[aHI/Ifl C BBI60pOM HCCKOJIbKUX BAPUAHTOB OTBCTOB

14 3acnyramu I' Menaens siBisieTcs: TO, 4YTO OH BIIEPBBIE:
1 ) pazpaboTan OCHOBHOW METO/ T€HETUKH- THOPHUI0TOTHIECKUN
2)13y4mJ1 HacJIeJOBaHHUE NIPU3HAKOB, T€HbI KOTOPHIX HaXOJATCS B OJJHOW XpOMOCOME
3) ycTaHOBWJI OCHOBHBIE 3aKOHOMEPHOCTHU HACJIE0BAHUS IPU3HAKOB
4) noxa3ain 3aBUCUMOCTb MEX/y YCIOBHUSMHM CPENBI U TEHOTUIIOM OpPraHu3Ma
5) u3yuni Hacjae10BaHue MPU3HAKOB, T€Hbl KOTOPBIX HAXOMAATCS B Pa3HBIX XPOMOCOMAaX
6) pa3paboTan OCHOBHbIE TIOJIOKEHUSI XPOMOCOMHOM TE€OPUH HACIIEICTBEHHOCTH
15 BriGepurte mpuMepsl HacaelyeMbIX IPU3HAKOB

1) Macca tena



2) YMeHbe Urpath Ha TUTape
3) Iser rmna3
4) ®dopma HOCa
5) LlBeT KOXH
6) Poct 170 canTMeTpOB
16 PacmonoxuTe B MPaBUIBHOM MOCICIOBATEIIFHOCTH ATAllbl CO3/aHMs TEHETHYCCKH U3MCHEHHBIX

OpraHnu3mMoB

1) Baenenwue BeKTOpa B OaKTEPUAIBHYIO KIIETKY
2) OTOOp KJIETOK C IOTOJIHUTEIBHBIM T€HOM
3) OObenuHEeHUE CO3IaHHOTO T'eHa C BEKTOPOM
4) TlomyuyeHHe reHa KOJUPYIOIIEr0 HHTEPECYIOIIUI MPU3HAK
5) TlpakTHyeckoe UCIOJIb30BaHUE TPAHCHOPMUPOBAHHBIX KIETOK
17  YcraHoBHUTE COOTBETCTBHE MEXAY BUIAMHU MYTallUN U UX XapaKTEPUCTUKAMHU

XapaKTePUCTHKU MYTaIlHH
A) 4HCTI0 XpOMOCOM YBENTUYHIIOCH Ha 1-2 1) reHHBIC
b) onuH HyKIICOTH T 3aMEHSETCS Ha IPYTOit 2) XpOMOCOMHBIE

B) yuacTok oHOM XpOMOCOMBI IEPEHECEH HA | 3) TEHOMHBbIE
ApYyTyro

I') npou3zonuio BeINaZieHUE yyacTKa
XPOMOCOMBI

J1) y4acToK XpOMOCOMBI IOBEPHYT Ha 180°

E) npousonuio kpaTHOe yBeTUYECHHE YHCIIA

XpOMOCOM

18  Kakue 13 nepeunciaeHHbIX HUKE YTBEPKACHUI MPaBUIbHBI

1 Habop MOJOBBIX XPOMOCOM caMIia JH0O0ro BU/1a )KUBOTHBIX XY

2 Y Xpomocoma COJEPKHT BCE TeHBI, aJUIEITbHBIE X XPOMOCOME

3 IlpusHaku, cBs3aHHBIE C X XPOMOCOMOM, MPOSBISIIOTCS Y MY>KYMH HE3aBUCHMO OT MX
JIOMUHAHTHOCTH WJIM PEIIECCUBHOCTH

4 JKenmuHa, HOCUTENBHUIIA TEMOPHMINHU C BEpOATHOCTHIO 50% mnepenaet red reMo(uiIny CBOMM

JETSIM

ChIH HOocuTeNnbHUIIB! TeHa remodunnn umeer 100% BeposTHOCTH 3a00aeBaHus reMbuineit

XpOMOCOMBI, OIMHAKOBBIE Y CaMIla M CAMKH- ayTOCOMBI

o Ol

19 IIpu MOHOTMOPUIHOM CKpEIIMBAHUU UCXOJHBIE POAUTENBCKHUE (DOPMBI TOJIKHBI
1) OTHOCHUTBCS K pa3HBIM BUJIAM
2) OTHOCUTBCS K OJJHOMY BHILY
3) BBITh rOMO3UTOTHBIMH
4) OTauyaThCs MO OJHOMU Tape MPU3HAKOB
5) BbITh reTepo3UroTHHIMU
6) OTauyaThCs MO HECKOJIBKUM ITapaM MPU3HAKOB
20 B X xpomocoMme 4eroBeKa HaXOAATCS T€Hbl, ONPEEISIONINe Pa3BUTHE TAKUX aHOMAUi, Kak:
1) Temodumust
2) AnpOuHU3M
3) KapnukoBocTh
4) JlambTOHU3M
5) ATtpodus 3puTeILHOTO HEPBa
6) TunepTpuxo



YacTtb 2

3amauus co CBOOOIHBIM OTBETO

1 B nocneanue necsaTuiieTus 04U O4€Hb 03a004YeHbBI IPOOIeMaMi COXpPAaHEHUS OKpY Karolei
cpenbl. HazoBuTe MpUYMHBI 3TOM 03a00YEHHOCTH

2 B uem pazHuua Mexay ceekuuen u 3BoIIonuen?
3 3amonHMTE IPOIYCKU

1.
2.

8.
9.

COBOKYITHOCTh T€HOB Oopranu3ma- 3to(1...)

DJeMeHTapHas eMHHIIA HACTICICTBEHHOCTH, TIPEICTABICHHAS OTPE3KOM MOJICKYITbI
JHK,- ato(2...)

CkpemuBanue GpopM, OTIIMYAOIIUXCS JIPYT OT JApyra 10 OAHOH mape
aIbTEPHATUBHBIX MPU3HAKOB,-(3...)

[Tapa reHOB, ONpENEIIAIONUX ATbTEPHATUBHBIC TPU3HAKHU(4...)

CkpemurBaHue, TPOBOISIICECs IS ONPEACICHUs TeHOTUIIA opranu3ma(s. . .)
[Tpu3HaK, NPOSBISIONIUICS Y THOPHUIOB MIEPBOTO MOKOJICHHS IPH CKPEIIUBAHUH
YUCTBIX TUHUHN(6..)

dopma Hacne10BaHus TPU3HAKOB y THOPUIOB | MOKOJICHHUS, KOT/Ia B IPUCYTCTBUH
JIOMHHAHTHOTO I'€Ha YaCTUYHO TPOSBISCTCS periecCuBHBIN pu3HaK(7...)

B HopMe Habop MONOBBIX XPOMOCOM Y MY>KUUHBI(  §)

Oco6wu, B MOTOMCTBE KOTOPBIX OOHapy>kuBaeTcs pacuierieHune(9..)

10. Bnusinue ofHOTO reHa Ha pa3BUTHUE MHOTHX MpU3HaKoB Ha3biBaeTcs(10...)
4.  Ilo u300pakeHHOI Ha PUCYHKE POJOCIOBHON YCTAHOBUTE XapaKTep MPOsSBICHUS MPU3HAKA

(IOMHHAHTHBIH, pelleCCUBHBIN ), 0003HAYEHHOTO YePHBIM 11BeTOM. OnpeaenuTe reHOTUIl pOauTeNel u

JIETE€ B IEPBOM MMOKOJICHUH.

VcioBHBIE 0003HAYEHUS

l O — KEHLMHa

( ; A O — MyXKUMHa

B O () -6pa

— AeTn ogHoro 6paka

. ‘ — NposiBAEHUNE Uccne-




1

3

AnvunmcTpaTtuBHas padota 1 momyroaue 11kmace
Bapuant 2

Yacts 1

3anmanus ¢ BBIOOPOM OJHOTO BapraHTa OTBETA

Brickazannoe I'.Mennenem npennonoxenue. HazpanHoe BMOCIEICTBUU THIIOTE30M «UUCTOTHI
rameT» B COBPEMEHHOM U3JIOKEHUU COJIEPKUT B ceOe 0UeHb BaxKHOE yTBepxKaeHue. HazoBure ero.
1) T'ameTa COAEPIKHUT TOJIBKO OJAMHAPHBIA HAOOP XPOMOCOM

2) T'amera cOIEpKUT TOJILKO OJIMH K3 BCEX I'€HOB FCHOTHIIA

3) TI'amera comepsKUT TOJIBKO OAWH M3 JIBYX aJUIEJCH N3yd4aeMOro reHa

4) HacnencTBeHHBI MaTepHal - TCHbI U XPOMOCOMBI- MTOTAIal0T B FaMeThl 0¢3 H3MCHEHU I
Ykaxute GopMyIry 10 KOTOPOH MOYKHO JIETKO OIPEICTUTh TO KOJIMYECTBO Pa3HBIX TUIIOB T'aMeET,
KOTOpPBbIe 00pa3yroTCsi B OpraHu3Me, reTePO3UTOTHOM M0 ayTOCOMHBIM T'€HaM, PaCIOI0KEHHBIM B
pa3HBIX XpOMOCOMax

1)2n 2)n? 3) 2" 4) n/2 5) n+2

Anenu pa3HbIX T€HOB, PACIOJIOKEHHBIE B OHONH XpOMOCOME Ha HEOOIBIIIOM PACCTOSHUU APYT OT

Jpyra, He BCerJa HacIeAyITCs BMECTE WU CLEIIEHHO JIPYT ¢ ApyroM. [IpuunHoii 3TOro siBaeHus
SIBJIIETCS IPOLIECC MPOUCXOIALINI B Melio3e

4

5

1) Penymmukarus JJHK

2) KpoccuHrosep, HiId MEPEKPECT FTOMOJOTHYHBIX XPOMOCOM
3) PacxoxeHre TrOMOJOTHYHBIX IPYT APYTY XPOMOCOM

4) PacxoxmeHue XpoMaTu

5) Konbioramus roMOJIOrHYHBIX XPOMOCOM

CKOJIBKO XpOMOCOM M KaKHe COJICPKATCS B TaMETe JCBOYKH

1) 44 ayrocombl + XY

2) 22 ayrocomsl + X

3) 44 ayrocombl +XX

4) 22 ayrocomsl +Y

I'enotun ocobu AaCc . CKoIbKO KpOCCOBEPHBIX raMeT OyzeT oOpa3oBbiBaThes, eciiv reHbl AC u

acC CHCIIICHBI U PACCTOSIHUEC MCKAY HUMU — 10 MOpraHI/II[?

1) 10% Ac u 10% aC
2) 5% AC u 5% ac
3) 5% Ac u5%aC
4) 10% AC u 10% ac
[IposiBnenue npusHaKa 3aBUCUT
1) TonbKo OT ACHCTBHUS TeHA
2) Tosbko OT reHOTHIA
3) Ot reHoTUNa ¥ BIUSHUS YCIOBUI Cpebl
4) Ot BAMSHUS YCIOBUIT CpeIbl
Bribepure npaBuiibHOE CyXKAEHUE
1) Bce 310poBbIe JTrOIM 00IaIAI0T OJUHAKOBBIM YKCIIOM XPOMOCOM
2) XpOMOCOMBI BCEX JIFOJCH CO/IepKAT OJJMHAKOBBIE [0 CBOEMY TPOSIBICHUIO TCHEI
3) bausHersl, poAUBIIKECS B OJIMH JCHb, HA3bIBAIOT WACHTHYHBIMU
4) bones3np JlayHa cBs3aHa ¢ TPUCOMHEH 1O 23 XpOMOCOME
IIpuMepoM reHOMHOM MyTalluH SIBIASETCS:
1) Bo3HUKHOBEHHE CEPIIOBHIHON aHEMUU
2) BO3HHUKHOBEHUE JJTMHHBIX KOPHEH y BEpOII0KbEH KOTIOUKU
3) IlosiBneHue B IOTOMCTBE KPAaCHOTIIA3bIX APO3O(PHI MyX C TEMHBIMH TJIa3aMH
4) TlosiBieHue TPUILUTOUIHBIX GopM KapTodes



9 YucTyro JUHUIO COPTa TOPOXa MOKHO OBICTpEe MOTYIHTh:
1) OTOOopOM CaMOOTBUIAIOLIUXCS JIMHHHA
2) HcKyCCTBEHHBIM MIEPEKPECTHBIM OIBLICHHUEM
3) Otb6opoM HEOOXOIUMBIX 110 (PEHOTHITY PaCTCHUI
4) BceMu yKa3aHHBIMH CIIOCOOAMM
10 OnanMm 13 3(hPEeKTOB, COMPOBOKIAIONINX BHIBEICHNE YHCTHIX JIMHUN, SIBISCTCS
1) TloBblmieHKE MJIOAOBUTOCTH H )KU3HECTIOCOOHOCTH OpraHM3Ma
2) becmionue motoMcTBa
3) CHwkeHHe )KU3HECTTOCOOHOCTH MTOTOMCTBA
4) BO3HUKHOBEHHE TOJHILJIONI0B
11 I'eTeposuc- 3To pe3ynbTaT
I )myTanuu
2)MOTUTLIOUTUN
3) GJIM3KOPOICTBEHHOT'O CKPEIIMBAHUS
4) OTHaNICHHOW THOPUIN3AIIHI
12 Co3nanue TopMOHOB, (DEpMEHTOB, BaKIIMH — 3TO 3a/1a4a
1) KieTouHO# HHKCHEPUH
2) CeneKIiy XKHUBOTHBIX
3) T'eHHO#l HHXXEHEPHU
4) Cenekiuu MUKPOOPTaHU3MOB
13 I'maBHBIM ()aKTOPOM OJJOMAIIHUBAHUS PACTCHUH U KUBOTHBIX CITY)KUT
1) HckyccTBeHHBINH 0TOOP
2) EcrecTBeHHbI 0TOOP
3) Ilpupyuenue
4) Bbecco3HareabHBIN 0TOOP

3a,I[aHI/I$[ C BLI60pOM HCCKOJIbKUX BAPHAHTOB OTBCTOB

14 [Tpu ayTOCOMHO-TOMUHAHTHOM THUIIC HACJICOBAHUS:
1) IlpusHak BcTpeyaeTcss y MYXKYHH U Y KEHIITUH
2) Poaurenu 0OBIYHO 370POBbI
3) AnoMaiHs BCTpEYaeTcs MPAKTHUYECKU B KaKIOM TTOKOJICHUU
4) BeposTHOCTB poXIeHHS pebeHKa ¢ anoMaausaMu 50%
5) Yacro 6oJsieH OIMH U3 POAUTENCH
6) BeposTHOCTH pokaAeHUS peOeHKa ¢ aHOMaTUsIMH 25%
15 BriOepure ciyyan MyTaiuii, KOTOpbIE MIEPEIAIOTCS 110 HACIEICTBY

1) Myramuu Y XpoMOCOMBI

2) Myranuun X XOpMOCOMBI

3) Myranuu B XpOMOCOMaXx KIETOK MEYCHU
4) Myrtainuu B SUIEKICTKaX

5) Myraiuu B KJIeTKax KOXKH

6) Myrauu B HEpBHBIX KJIETKaX

16 Y CcTaHOBHTE COOTBETCTBHE

Hayunsie paboTst CEJIEKIIUOHEPHI
A) meToa MeHTOpa 1) 1.B. Muuypun
b)ynpaBnenue 1oMHUHHPOBaHUEM 2)H.A. BaBunos
B)uckyccTBeHHbII MyTareses y TyTOBOIro 3) b.JI. Acraypos
LIEJIKOIPsIia

I') 3aKOH TOMOJIOTUYECKUX PAIOB




H&CHQHCTBGHHOﬁ HU3MCHYHUBOCTH

J1) LEHTPBI IPOUCXO0KAEHUS KYJIbTYpPHBIX
pacTeHui

Meroa OTaaNeHHOM THOpUIU3AITTT

17 Y CTaHOBUTE COOTBETCTBUE MEKY BUAAMU U3MEHUYUBOCTH U UX XapaKTEPUCTUKOU

XapaKTEePUCTHKA U3MEHYMBOCTh

A) HOCHT TpyIIOBON XapaKTep 1) MmyTarmoHHas
b)nocut nHaMBUAYaIbHBIN XapaKTep 2)mMoaupuKauOHHAS
B)nacnenyercs

I') He Hacnenyercs

J1) oOycIiioBIeHa HOPMOH peakluy OpraHu3Ma

E)HeanexBaTHa N3MEHEHUSIM YCIIOBHH CPEIIbI

[S—
o0

Kakue 13 nepeuncineHHbIX HUKE YTBEPKIACHUN HEIPABUIIbHBI
TEHBI, ONPEAECIAIOUINE PA3BUTHE PA3HBIX IPU3HAKOB, HA3bIBAIOT AJIJICJIBHBIMU
COBOKYITHOCTb '€HOB B OpraHU3Me - (PeHOTHII
IIPUMEDP AHAIM3UPYIOLIEro cKkpemuBanus AA X aa
IPYIIBI CUEIUIEHUS HaXOAATCS B Pa3HBIX XpOMOCOMax
IIOJIOBBIE XPOMOCOMBI — ayTOCOMBI
HOBOOOPA30BaHMs BO3HUKAIOT MPU B3aUMOJCHCTBUN PAa3HBIX T€HOB

OO WN -

19 [1o TuITy KOMIUIMMEHTapHOCTH HaCIeIyeTCs
1) okpacka IIBETKOB y AYIIUCTOTO TOPOIIKA
2) OKpacka IIepCTH Y KPOJIUKOB
3) Tpymm KpoBHU Y YelloBEKa
4) 1BET KOXKH y YeIOBeKa
5) okpacka ornepeHus y Kyp
6) okpacka delnyi y ayka
20 ['omorameTHbIM MY’KCKOM MO SBIISIETCA Y:
1) IBYKpBLIBIX HACEKOMBIX
2) MIIEKOITUTAIONIUX
3) MpecMBIKALINXCS
4) HEKOTOPBIX YEIIyEeKPBUIbIX
5) mnrurg
6) paxkooOpa3HbIX
Yacts 2

3aIlaHI/IH CO CBO6OI[HI>IM OTBCTOM

1 KaxoBa ponp HaCIeICTBEHHOCTH U U3MEHYUBOCTH B ()OPMHPOBAHUH MPUCITOCOOIEHHOCTH
OpPraHU3MOB K YCIIOBUSM OKpYKaroue cpeibl?
2 Tpu Gpepmepa KOHKypEeHTa 3aHUMAIOTCS CEeNEKIMe KapTodes. Y KakI0To pa3InyHbIe METO/IbI

cenekuuu. [1epBbIil BBIBOIUT HECKOJIBKO YMCTHIX JIMHUH, CKPEIIMBACT UX MEX]y COOOM, 0OTOMpaeT

ruOpuAbl ¥ MOBTOPSAET UK. BTOpo#i ckpemuBaer rerepo3ucHbie GOopMBbl ApyT ¢ Apyrom. Tperuii

OepeT roToBbIe YHCThIE JIMHUU U MTOBTOPAET METOUKY nepBoro. Kro u3 ¢pepmepon nodeaur. Oteer

obocHyiiTe.

3 3aroiHUTE IPOIMYCKU

1 cBolicTBO OpraHM3MOB MPHUOOpPETaTh HOBbIE MPU3HAKHU B MIPIIECCE UHANBUAYAIBHOTO
pazButus(l...)



(opMa N3MEHUYMBOCTH HE 3aTparuBaroias renorumna(2..)

[Ipenens MmomuduKaMOHHON N3MEHUYNBOCTH TIpu3HaKa(3...)

BHoBb Bo3HMKaOIIIME U3MEHEHUS B TeHOTHIIE(4. . .)

Myrtanuu, cBsizaHHbIe ¢ n3MeHeHueM cTpyktypsl JJTHK(S...)

Myranuu, CBsi3aHHbBIE ¢ U3MEHEeHHeM Habopa xpomocom(6...)

Kpartnoe yBenuuenue yucia xpomocom(7...)

Maccy ceMsiH OTHOCAT K (8...) Ipu3HaKam

(9...) —5TO BO3HHUKAIONIME CIIYYafHO CTONKHME N3MEHEHUs TeHOTHIIa, 3aTParuBaollye 1ebie
XPOMOCOMBI UJIU €€ YacTH

10 (10...) MOXHO BBI3BaTh HCKYCCTBEHHO, ICHCTBYS HAa PACTCHUS KOJIXUIIMHOM

O©oo~Nooorh wiN

4 Ot ckpeuBaHus OPOH30BBIX MHIECEK C HOPMAJIbHBIM ONEPEHHEM C TaKUMHM K€ MHJIOKaMHU ObLIO
noiay4yeHo 14 ungromar: 8 OPOH30BBIX C HOPMAaJbHBIM ONEpeHHEM, 3 OpPOH30BBIX C BOJOCUCTBIM
OIlepeHneM, 2 KPacHBIX C BOJIOCHCTBIM OIEpEHUEM U | KpacHbI ¢ HOpMalIbHBIM onepeHreM. KakoBbl
reHoTunsl poaureneil? Kakoe pacluemieHue clefAoBalo O0XHUIATb B IMOTOMCTBE INpU OOJbILEM
KOJIMYecTBE NOTOMKOB? Kak HacieayroTcst mpu3Haku?

AIIMUHHCTpaTHBHAs paboTa 1 monyronue 11 kiace OTBeTHI
1 BapuaHT

Yacte 1

1/2|3[4|5|6|7|8|9|10|11|12|13| 14 | 15 16 17 18 | 19 | 20

3141213313223 |2 |3 |3 |135|345 43125312223 | 346 | 234 | 145

Yacts 2

1 ITpuunHbI 03a00YEHHOCTH:

A) omacHOCTbh XMMHUYECKOT'0, paJJHOAKTUBHOTO 3apaKEHUS

b) oTpaBieHus BoJl NPOMBIIIIEHHBIMUA OTXOAaMHU

B) BhInaseHne KUCIOTHBIX JOXKAEH, 3apakeHre TPYHTOBBIX BOJL
I') maccoBas ru0enp J1ecoB, pacCTEHUH U )KUBOTHBIX

/1) BBITyCK HA PBIHOK TPAHCTE€HHBIX MPOYKTOB

E) maccoBsle anuaeMun NTHIL, Kp poraroro ckota u T.1.

2

CEJIEKIIUS ABOJIIOLINS

OtOupaeT uenoBex pupoa

Ha nonp3y uenoBeka Ha nmons3y Buga
JIeficTByET C MOSABICHUEM YEIOBEKA C 3apoxaeHus )KU3HU

3 1-reHorur, 2-TeH 3- MOHOTHOPHIHOE 4- aJIJICNIBHBIC 5- aHATU3UpYolee, 6- TOMUHAHTHBIN, 7-
HETOJIHOE TOMUHHUpOBaHUE, 8- XV, 9-rerepo3urotsl, 10 mueroTponus



4 Tlo n300paxeHHOI Ha PUCYHKE POJIOCIIOBHON YCTAaHOBUTE XapaKTep MPOSBICHUS NPU3HAKa
(TOMHUHAHTHBIH, PELIECCUBHBII), 0003HAYEHHOT0 YePHBIM IBeTOM. OnpeeTuTe TeHOTHIT
pOIUTENEH U AETEU B IIEPBOM ITOKOJICHUHU.

VcnoBHbBIE 0003HAYEHUS

. O — XeHLMHa

5 Mo
u e () ~tpar

— AeTn ogHoro bpaka

. ‘ — NpoABAeHue nccne-

OTBETHL:

ConeprxkaHne BEpHOTO OTBETA U YKa3aHUsI K OIICHUBAHUIO bannst

(MpaBUIIBHBINA OTBET JOJHKEH COEPIKATh CIEIYIOIINE MTO3UIIUH)

Cxema peuICHud 3aJa41 BKIKOYACT:

1) mpu3HaK peLeCCUBHBIN;

2) TEHOTHIIBI POJMTENEH: MaTh — aa, otell — AA nnu Aa;

3) TCHOTHIIBI IETEH: ChIH M JJOYb FETEPO3UTOTHI — Aa (JIOMyCKaeTCs NHast
TeHETUYECKasi CUMBOIIMKA, HE HCKa)KAIOIask CMbICTIA PEIICHUS 3a/1a4H).

OTBeT BKJIIOYAET BCE HA3BAHHBIE BBIIIE SJIEMEHTHI, HE COJIEPKUT OMOTOTHIECKHIX 3
10)1105(010) 8
OTBeT BKJIIOYAET 2 U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB U HE COACPKUT OMOIOTUIECKUX 2

omn6ok, NJIN oTBeT BKItOYaeT 3 Ha3BaHHBIX BBIIIE SJIEMEHTA, HO COICPIKHUT
HErpyObIe OMOJIOTHYECKHE OIIMMOKHU

OTBeT BKJIIOYAeT | U3 HA3BAaHHBIX BBIIIE JIEMEHTOB U HE COACPKHUT OUOIOTHUECKUX 1
ommbok, NJIW oTBeT BKIItOUaeT 2 U3 Ha3BaHHBIX BHIIIE YJIEMEHTOB, HO COACPIKUT
HErpyObIe OMOJIOTHYECKHE OIITMOKH




OTBeT HeMpaBUIIbHBIH 0

Maxcumanvuviyi 6ann 3
2 BapuaHT
Yactb 1
112(3(4,5|/6|7(8(9/10|11|12 (13| 14 | 15 16 17 18 19 | 20

3/3[2[2|3[3|1(4]1|3 |4 (3 |1 |136| 124113221 |211221 | 1245|126 | 346

Yacts 2

1 A)B ocHOBe ()OPMHUPOBAHUS IPUCTIOCOOICHHOCTH JIS)KUT HACIICICTBEHHAs N3MEHUMUBOCTH -
MaTepHa JUisl IPUCIIOCOOIEHHOCTH
b) coxpaneHHble 0TOOPOM NpPU3HAKU HAKATUIMBAIOTCS
B) ¢enoTun 3aBUCUT HE TONBKO OT T€HOTHUIIA, HO U CPEJIbI
') HacieICTBEHHOCTh NOIIEPKUBAET M'EHETUUECKYIO CTAOUIIBHOCTD BUJIA, U3MEHUYHUBOCTh
HarpaBJieHa Ha NOSABJICHHE HOBBIX (hOpM
2 IloGenuT nepBblii, BoIpalliuBasi cEMEHa rHOpUI0OB OT pa3HbIX JUHUM. ECTh U3 uero BbIOMpaTh
Bropoii npourpaer . I'erepo3ucHoe NoTOMCTBO OECIUIONHO
Tpetwnii ckpemuBaeT TOIBKO 2 YUCTHIE JTMHUU. BHIOOP Mall
3 1- u3MEHYHBOCTSD, 2-MOIU(DHUKAIIMOHHAS, 3-HOpMa peaKIuu, 4-MyTaluu, S-TeHHbIC,

6- reHOMHbIE, 7-TIOTUTUIOUINS,8-KOIUYECTBEHHBIM,9- MyTanuu, 10-MOJUILITONINIO

4 Ot ckpemrBaHus OPOH30BBIX MHAEEK C HOPMAJIbHBIM ONEPEHUEM C TAKMMHU K€ MHJIIOKAMHU
O0but0 monydeHo 14 wmHaromar: 8 OPOH30BBIX C HOPMAJIbHBIM ONEpeHHEM, 3 OpPOH30BBIX C
BOJIOCHCTBIM OIIEPEHUEM, 2 KPAaCHBIX C BOJIOCHCTBIM ONEPEHUEM U 1 KpacHBIM C HOpPMalbHBIM
onepenueM. KakoBbl reHoTunsl poaurteneii? Kakoe pacliermieHue clefoBalo 0XXHIATh B
MOTOMCTBE MpHU O0JIbIIEM KOIMUYECTBE MOTOMKOB? Kak HacneaytoTcs npu3Haku?

//OTBeT:

ConeprxkaHne BEpHOTO OTBETA U YKa3aHMSI K OLIEHUBAHUIO
Bbannvl

(tomyckaroTcs uHbIe (POPMYIUPOBKU OTBETA, HE MCKAXKAIOIIKE €r0 CMbICHA)

DJeMeHTHI OTBeTa:

reHoTuIsl poauresei AaBb u AaBb;

paciereHre B MOTOMCTBE JOJKHO ObITh 9:3:3:1,

a UMEHHO 9/16 GPOH30BBIX C HOPMAJILHBIM ONEPEHUEM;
3/16 GPOH30BBIX C BOJIOCHCTHIM OTIEPEHUEM;
3/16 xpacHBIX ¢ HOPMAJILHOM OTIEPEHHEM;
1/16 KpacHBIX C BOJIOCHCTBIM OIIEPEHUEM;

3) mpu3HaKK HACIEIYIOTCS HE3aBUCHMO JIPYT OT Jpyra.




OTBeT BKJIIOYAET BCE HA3BaHHBIC BHIIIE JIEMEHTHI OTBETA, HE COJCPIKUT 3
OHMOJIOTHYECKUX OLIUOOK

OTBeT BKJIIOYAET 2 U3 Ha3BAaHHBIX BBILIE 3JIEMEHTOB OTBETA U HE COACPKHUT 2
ouonornueckux omuoOok MJIM oTBeT BKIIOYAET 3 M3 Ha3BaAHHBIX BBIIIE 3JICMEHTOB,
HO COJICPYKUT HETpyOble OMOJOTHUYECKHE OITUOKH

OtBeT BKJIIOYAET | M3 HA3BAHHBIX BBIIIE SJIEMEHTOB OTBETA U HE COACPKHUT 1
ouoaornyeckux omunbdox MJIN

OTBET BKJIFOYAET 2 U3 HA3BAHHBIX BBIIIE AJIEMEHTOB, HO COJIEPKUT HETPyObIe
OMOJIOTMYECKHE OLIMOKHU

OTBeT HenpaBUIbHBIN 0
MaxkcumanbHbIi Gast 3
Yacrs 1

Borpockl ¢ 1-13 1o 1 Gammy
14-20 mo 2 6ama

4acTh 2

BOIPOCHI ¢ 1-4 mo 3 Gamna
Bcero 39 6amnoB

5- 39 — 336amna

4 - 32 -26 6aioB

3- 23 - 19 Gamios

4.3 IIpumepHbIe BapHaHThl IPOBEPOUYHBIX PaOOT

HroroBas npoBepouHas paboTa 3a Kypc MOJTHON HIKOJIBI.

Bapuanr 1.

3agaHus ¢ BBIOOPOM OTBETA.

1.3 mpenyioskeHHBIX OTBETOB BHIOEPUTE OJTHO M3 TIOJIOKEHUHN KIETOUHON Teopus: A.-
OpraHU3MBbl BCEX IAPCTB )KUBOW MPUPOJIBI COCTOAT U3 KIIETOK.

b.- 060n0uka rprOHOM KJIETKH COCTOUT U3 XUTUHA, KAK U HAPYKHBIA CKEJIET YIEHUCTOHOTUX.
B.- k1eTKu )KMBOTHBIX OPraHU3MOB HE COJIeprKaT IIacTuabl; I'.- ciopa 6akTepuil npeacrapiseT
co0oi 0JTHY CHEIUANTU3UPOBAHHYIO KJIETKY.

2. Bona B KJ1€TKe BBINOIHAET QYHKIUIO:

A.- TpaHCTIOPTHYIO, pacTBOpuUTENs; b.- sHepretnueckyto; B.- karanutuueckyro; I'.-
UH(POPMALIMOHHYIO. 3. PHK npeacrasnser coboii:

A.- TONIMHYKIICOTHIHYIO HUTh B ()OpMe TBOWHOM CIIUPAIIU, e KOTOPOH COCTMHEHBI
BOJIOPOJIHBIMU CBSA3SIMU;

b.- nykneotun, conepkamimii 1Be OOTaThIX SHEPTUEH CBS3H;

B.- noauHykneoTUIHYI0 HUTh B OpPME OAHOLETIOUEYHON CIUPAIH;

['.- NONMHYKICOTUIHYIO LIETIb, COCTOSIIYIO U3 Pa3IMYHbIX aMUHOKHCIIOT.

4. Cunrte3 monekyn AT® mpoucxonut B: A.- pubocomax; b.- muroxonnpusx; B.- anmapare
lompmxu; T'.- OIIC.

5. KiteTkn npokapruoT OTIn4aroTes OT KIETOK DYKapHOT:

A.- Oonee KpynHbIMH pazMmepamu; b,- orcyTcTBrem odopMieHHOTO sapa; B.- Hannunem
o0onouky; [I'.- HaIMYMEeM HYKJIEHMHOBBIX KHCIIOT.



6. MUTOXOHJIPUH CUUTAIOT CUJIOBBIMU CTAHLMSAMHM KJIETKH, TaK KaK:

A.- B HUX PacUICTUIAIOTCS OpPraHUYeCKHE BEUIECTBA C OCBOOOKICHUEM sHepruu; b.- B HUX
OTKJIAJIbIBAIOTCS B 3aI1ac MUTATEJIbHbIC BEIIECTBA;

B.- B HUX 00pa3yroTcs OpraHuYecKue BEmecTBa; [ .- OHU Mpeodpa3yroT SJHEPTUIO CBETA.
7.3HaueHue oOMEHa BEIIECTB B KJIETKE COCTOHT B:

A. - o0ecriedueHHH KJIETOK CTPOUTEIHHBIM MaTepUaIioM U SHEPTUEH;

b. - ocyiecTBieHny nepesaun HaclIeICTBEHHOM HH(OpMAaLMKU OT MaTEPUHCKOTO OpraHu3Ma K
JIOYEpHEMY;

B. - paBHOMEpHOM pacrpeieIeHHH XPOMOCOM MEX]y TOUYepHUMH KieTkamu; . - obecnieuenuun
B3aUMOCBSI3€H KJIETOK B OpraHU3Me.

8.Ponb u-PHK B cunTe3e 6emka cocTouT B: A.- 00eCrieueHnr XpaHeHUs HacleICTBEHHON
uHpopmanuu; b. - obecrieuennn KieTku 3Heprueii; B.- obecrieuennn nepenayn reHeTHIeCKOM
uH(pOopMaIUK U3 sApa B uToIIazmMy; ['.- odbecredeHnn TpaHCIIOPTa aMUHOKHUCIIOT B puOOCOME.
9. BoccranoBieHue TUILIOUAHOTO HAbOpa XpOMOCOM B 3UTOTE-TIEPBOM KIIETKE HOBOTO
OpraHu3mMa -IpOUCXOUT B PE3YJIbTATE:

A. - metio3a; b. - Murto3a;

B. - omnonorBopenusi; [I'. - oOMeHa BelecTs,

10. "T'ensb1, pacmoyioxeHHbIE B OJTHON XpOMOCOME, HACIEAYIOTCSI COBMECTHO" - 3TO
dbopmyIMpoBKa:

A. - npaBwia nomunupoBanusi I' Mennensi; b.—3akoHa cuernieHHoro HacienoBanus T
Moprana;

B. * 3akona pacmerienus I' Mennens; I - 3akOHa HE3aBUCUMOTO HACJI€I0BAHMS MPU3HAKOB [’
Mennes.

11. 'eHeTrUecKuit KO/ MpeCcTaBseT COOOM:

A. - otpe3ok monekynsl JIHK, cogepxamuii nHpopMaIinio o mepBUYHON CTPYKTYpPE OJTHOTO
Oenka; b. - mocienoBaTeIbHOCT, AMUHOKHUCTIOTHBIX OCTaTKOB B MOJIEKYJIe Oelka;

B.- mocnenoBarensHOCTh HYyKJI€OTHI0B B Mouiekyiie [JTHK, onpenensromnyro nepsuaHyro
CTPYKTYPY BCEX MOJIEKYN OeTKa;

I'. - 3ammdposannyro B T-PHK nndopmanmio o nepsuuHoit cTpykType Oenka.

12. COBOKYITHOCTh T€HOB MOIYJISIIIAH, BUA WJIM HUHOW CUCTEMATUYECKOMN TPYIIBI HA3bIBAIOT:
A. —renotunoM; b. - peHoTumnom;

B. - renetuueckum komom; .- reHOQOHTOM.

13. VI3MeH4YMBOCTh, KOTOPAsi BOSHUKAET MO/ BIUSHUEM (aKTOPOB BHEIIHEH CpeJlbl U He
3aTParuBaeT XpOMOCOMBI U T'€HbI, Ha3bIBAIOT:

A. - HaciencTBeHHOM; b. - KoOMOMHATUBHOI;

B. - Mogudukaunonnoii; I'.- MyrannoHHOH.

14. O6pa3oBanre HOBBIX BHJIOB B MPUPOJIC POUCXOANT B pe3yIbTaTe:

A. - ctpeMiieHus 0cobei K caMOyCOBEPIICHCTBOBAHUIO;

b. - mpeumyIiiecTBEHHOTO COXpaHEHHS B pe3ysbTare O0phObI 3a CYIIECTBOBAaHUE U
€CTECTBEHHOT'0 0TOOpa 0c0o0€ii ¢ TIOJE3HBIMI HACTIEICTBEHHBIMHI U3MEHEHHUSIMH,

B. - orOopa u coxpaHeHHs YeIT0BEKOM 0CO0EH ¢ MOJIE3HBIMU HACIIEACTBEHHBIMU H3MEHEHUSIMU;
I'. — BBDKMBaHUA 0CO0€EH ¢ pa3HOOOPa3HBIMU HACIEACTBEHHBIMU N3MEHEHUSMHU.

15. Tlpomecc coxpaHeHus U3 TTOKOJICHHS B TIOKOJICHHE 0CO0EH ¢ TTOJIE3HBIMH JIJIsl YEJIOBEKa
HACJIEICTBEHHBIMH N3MECHEHHUSIMU HA3bIBACTCS:

A. - ectecTBeHHBIM 0TOOpOM; b. - HacIeCTBEHHON N3MEHYHBOCTHIO;



B. - 6opr0oii 3a cymectBoBanue; ['. - HCKyccTBEeHHBIM 0TOOpoM. 16. Onpenenure cpenu
HA3BaHHBIX BOJIIOIIMOHHBIX H3MEHEHHU apoMopdo3:

A. - bopmupoBaHNEe KOHEYHOCTEH KOMATELHOTO TUTIA Y KPOTOB; b. - mosiBeHue
MOKPOBUTEIHCTBEHHON OKPACKHU y T'YCEHUIIBI,

B. - mosiBnenue JIETOYHOI'O AbIXaHUs Y 36MHOBOAHBIX; . - yTpaTta KOHEYHOCTEH Y KUTOB.
17 V13 nepeuncieHHBIX (aKTOPOB IBOJIOLUHU YETIOBEKA K OMOJIOTMYEeCKUM OTHOCSATCS:

A. - ecrecTBeHHBI 0TOOp;  b.- peus;

B.— oOmecTBeHHbIi 00pa3 xu3Hu;, [. — TpynoBas AesSTeNbHOCTb. 18. Brimumure OyKBbI B
TOM MOCJIEeIOBATENFHOCTH, KOTOpPas OTPa)KaeT ITarbl IBOJIOLUN YeJIOBEKa!

A. - KxpoMaHbOHIIBI,  b. - MUTEKAHTPOIIbI;

B. — neanpepranbupl;; . — aBcTpanonurTexwu.

19.Bce KOMIOHEHTHI HEXUBOM MPUPOABI (CBET, TEMIIEPATYpPa, BIAXXHOCTh, XUMUYECKUN U
(du3nveckuii COCTaB Cpe/ibl), BO3CHCTBYIOMNE HA OPraHU3MBbI, OIMYJISIIH, COOOIIEeCTBa,
HA3bIBAIOT (PAaKTOPAMU:

A. - anTponiorennsiMu;  b. - abuoTnueckumu;

B. - orpannumnBatonumy; I, - GuoTHYECKUMHU.

20. )KuBOTHBIX, TPUOBI OTHOCST K TPYIIE TeTepoTpo(oB, TaK Kak OHU:

A. - caMu c03/1a10T OpraHM4eCKHE BELECTBA U3 HEOPTaHUYECKUX; b. - UCIIONB3YIOT S3HEPIHIO
COJIHEYHOT'O CBETA;

B. - muTaroTCs rOTOBBIMU OPraHMYECKUMU BEIIECTBAMH; [, - MUTAIOTCS MUHEPATbHBIMU
BELIECTBAMH.

21. BuoreoneHos - 310:

A\ - ICKYCCTBEHHOE COOOIIIECTBO, CO3/JaHHOE B pe3yJIbTaTe XO35HCTBEHHOM A€ATEeIbHOCTH
YeNIOBEKa;

b. - koMIIIeKe B3aMMOCBS3aHHBIX BHJIOB, OOMTAIOIINX HA OMPEEICHHON TePPUTOPUH C
OJIHOPOJIHBIMU TPUPOJHBIMH YCIOBUSIMU;

B. - COBOKYITHOCTH BCEX JKMBBIX OPTaHU3MOB Ha IJIAHETE;

I'. - reonornyeckast 000J104Ka, HaCEJIEHHAs )KUBBIMH OPraHU3MaMHU.

22. ®opMy CyIEeCTBOBAHUS BUA, OOECIEUUBAIONIYIO €TI0 MPUCIIOCOOTICHHOCTD K )KH3HHU B
OTIpE/ICNIEHHBIX YCIOBUAX, IPECTABIISET:

A. - 0co0b; b. - crano;

B. - xonmonus;  T. - momynsms.

23. [IpaBui0 3KOJOTMUECKOU MUPAMUJIbI OTPAXKAET 3aKOHOMEPHOE:

A. - yMeHbIIIeHHE B IIENH MUTaHUs OT 3BeHA K 3BEHY MacChl OpraHU4eCcKoro BelecTsa; b. -
W3MEHEHUE YUCIICHHOCTH TOMYIISIIUY;

B. - yBenmuenune OuomMacchl OT MOIOCOB K AKBATOPY; [ . - COKpallleHne yucia BUAOB B IPUPOJIE.
24. Tlporecc orpaHUYEHUS YUCICHHOCTH 0COOEH OTHOTO BUJIA APYTHUM JI0 OTIPEICTICHHOTO
npenena, a He MOJHOrO X YHUYTO)KEHMSI, Ha3bIBaIOT:

A. - caMo peryIsuei; b. - konebaHueM YHCIEHHOCTH;

B. — xpyroBoporom BeliecTs; I'. — cMeHoli 6uoreoneHo3a.

25. I'maBHas poib MUKPOOPTaHU3MOB B KPYTOBOPOTE BEUIECTB COCTOUT B:

A. — UCTIONB30BaHUS COTHEUHOUW SHEPTUU, HEOOXOAUMOH sl KpyroBopoTa; b. ~ o0pazoBanuu
OpPTraHWYECKUX BEIECTB U3 HEOPTaHUYECKUX; B.- pa3pylieHnn opraHu4ecKuX BEMIECTB /10
MUHEpaIbHBIX; [, - MOTJIOMEHNH BOIBI U3 TTOYBHI.

3agaHus co CBOOOIHBIM OTBETOM.

1. KaxoBo cTpoeHue 1 KU3HEAESATENbHOCTh PACTUTEIbHON KIETKN?



HazoBuTe 0cOOEHHOCTH MIIACTUYECKOTO 0OMEHA B PACTUTEILHON KIIETKE.

B uém cocTouT 3HaYeHUE OIIOAOTBOPEHUS?

HazoBute 0co6eHHOCTH MOAM(PUKAITMOHHON H3MEHUYUBOCTH.

B ueMm cymHoCTh 3aKOHA CHEIMJICHHOTO HACJIeI0BaHUs?

KaxoBa posb Hacie1CTBEHHOM U3MEHYMBOCTH B 3BOJIIOIIUU OPraHUYECKOro Mupa?
OT 4ero 3aBUCHUT YCTOMYMBOCTH Onoreonenosa? 3AJJAUN.

SNk wD

JUis yHUYTOXKEHUS BpeAUTENel ¢/X pacTeHU PUMEHSIIOT AI0XUMUKaThL. [loueMy, Takum
0o0pa3oM, He yIa€Tcsl YHUUTOXUTh HACEKOMBIX-BpeIuTenei?

[Ton BiusiHUEM KakMX (aKTOPOB HNOABISAIOTCS 00Jiee yCTOMUUBBIE K SA0XUMUKAaTaM HaceKOMble?
B uem onacHOCTb yBeIMUYEHUS 103 JOXUMHUKATOB?

2. B cocraB ropmoHa UHCy/IMHA BXOAUT 51 amMmuHOKHUCIOTAa. CKOJIBKO HYKJIEOTHI0B COJIEPIKUT
r'eH, Hecyluii HH(pOpMaIIIo O CTPOCHUH OeJIKa HHCYJINHA?

3. ¥V kapakyJeBbIX OBEIl Cepasi OKpacka IMIepCTy JOMUHUPYET Haa uépHoil. O1HaKO
TOMO3HUT'OTHBIE CepbIe ATHTA NOrHOAI0T MPH MEePeXo/ie K MUTaHUIO IPyObIMU KOPMaMH U3-3a
Hesopas3BuTocTu pyona. Kakoe mosiBUTCS HOTOMCTBO IPH CKPEIIMBAaHUM JBYX cepbix oBen? C
KaKUM I'€HOTHUIIOM Cepble ATHATA J0KUBYT 10 TIOJI0BOM 3penocTu?

Htorosas npoepoyHast paboTa 3a Kypc IMOJHOM LIKOJIBI.

Bapuant 2

1 W3 nepeuncieHHbIX OTBETOB BHIOEPUTE OHO U3 MOJIOKEHUN KIIETOYHON TEOPHUH:

A-KJIeTKa )KUBOTHBIX HE UMEET LIEJUIIOI03HON 000JIOUKHA

b-comarnueckue KIeTKu cofepxkaT JUIUIOUIHBIA HAabOp XpOMOCOM

B-kieTku pacTeHuii cBA3aHbl HUTOIUIA3MATHUYECKUMU MOCTUKAMU

I'- B CII0KHBIX MHOTOKJIETOYHBIX OPraHU3Max KJIETKH CHEeMaIM3UPOBAaHHBIX U 00pa3yroT
TKaHHU.

2 HykJieMHOBbIE KMCIIOTHI BBIIOJIHSAIOT B KIETKU (QYHKIIHIO:

A-xaranuruueckyro  b-aHeprermdeckyro B- cTpykTypHYyIO I'- uapopmannonnymo

3 bBenku He BBIMOIHSIOT B KJIETKE (QYHKIIHIO:

A-uH(bOpMaLIMOHHYIO b- pacTBopuTena B- kaTanuTH4EeCKyrO I'- 3amacaromyro

4 AT® npencrasisier coboi

A-6uonosnrMep coCTOAIMN U3 MHOKECTBA MOHOMEPOB

b- HykieoTn B KoTopoM ocTaTku (pochopHON KUCIOTHI COeTMHEHBI OOTaThIMU SHEPTUeH
CBA3SIMU

B-Moexyiy cocTosyo U3 HYKJICOTHI0B H 00pa3yIolylo ABOWHYIO CIUPAb

['-Monexy1y 6MOMOIMMEPOB COCTOSIIYIO U3 OJJHOLENOYEYHON CIUpain

5 Knerku sykapuor

A- CHapyX1 MOKPBITHI 000JI0UKON U3 11€JUTI0JI03bI b- HMEIOT AP0 B KOTOPOM PaCIONIOKEHbBI
XpOMOCOMBI B -He UMEIOT sijipa a XpoMocoMa paciioyioKeHa B uToriazMe ['- BMecTo sapa
coJiepKaT HyKJIEOTH T

6 XJI0pOomIacThl UTPAOT OOJIBLIYIO POJIb B (POTOCUHTE3E OHU

A- yCKOPSIFOT XUMHUYECKUE PEAKIINH B KJIIETKE

b- yyacTByr0T B mpeoOpa3zoBaHUU YHEPTUU COJIHEYHOTO CBETA B YHEPIHI0 XMMUUYECKUX CBSI3EH
B- oGecnieunBaroT nocTynjaeHne XUMHUYECKUX BEIIECTB B KIETKY

I'- sBASIOTCS XpaHUTENSIMU HAClIEJICTBEHHON MH(pOpMaIuu

7 Ilnactuyeckuii 0OMEH-3TO

A-COBOKYITHOCTb peaKkIuil paclIeTyIeHUs] OPraHUYECKUX BEILIECTB C 0CBOOOXKIeHeM dHeprun b-
COBOKYITHOCTh pEaKkIMu 00pa30BaHMsI OPraHUYECKUX BELIECTB C UCIOJIb30BaHUEM dHepruu B-



MpoIiecc Mepeaavyn HacleICTBEHHON HH(OpMAIMK OT poauTeiel moToMCTBO ['-TiocTyrieHue
BEIIIECTB M3 OKPYXaIoIel cpenibl B KIETKY S @epMeHThI UTpatoT OOJBIIYIO pOJib B OOMEHE
BELIECTB OHU A- 00ecneunBaroT CBsI3b MEX/1y OPraHOMIaMHU KIeTKU b -ciry>kat mectom
XpaHEHHs HAClleACTBEHHON MHpOpMauu B- yCKOPSIOT XMMHUYECKHE Peakluu B KieTke I -
CHA0XKaIOT KIIETKY dHEpruen

9 Yucno xpoMocoM B raMeTax yMeHbllaeTcs 0jarogaps ToMy, 4To B IIpoliecce Meiio3a
MIPOUCXOAUT

A- 0JTHO JiesieHre KIIETKU U ofHa unrtepdaza  b- onHO nenenue kieTku U 1Be natepdassl B-
JIBa JIeJICHUS KJIETKU U ofHa uHTepdaza  ['-1Ba neneHus KieTKu U aBe uHTepdassl

10 Kaxnas nmapa npu3HaKkoOB HacleAyeTcs HE3aBUCUMO OT JIpyroi u Aaért pacuierienue 3 1 3710
dbopmynupoBka A-3akoH paciervieaunst Mennens b - npaBuna nomuHupoBanus Menuens
B-3akoH He3aBUCHMOIO Hacie0BaHMs IpU3HAakoB Menaens  I'-3aKoH CLEIIEHHOTO
HacieqoBanuss Moprana

11 Kaxaplii opraHu3M XapakTepHu3yeTcsl ONpeaeIeHHOM COBOKYITHOCTHIO BHEIIIHUX U
BHYTPEHHUX IPU3HAKOB, KOTOPYIO Ha3bIBAOT

A-renoponnom b -penorunom B- HacnenctBeHHocThiO  [-reHoTHIOM

12 Ilpu ckpemmBaHUK MeXAy cO00M JBYX pacTeHUH HOYHOW KpacaBUIIbl C OEIBIMU U KPACHBIMH
LBETKAMHU OBLIM MMOJTY4YEHbI THOPHIbI, UMEIOIIUE PO30BBIE IIBETKHU, - 3TO MPOSIBICHUE
A-nipaBuiia JOMUHUpPOBaHUs  b- SBJIE€HMS clLieTIeHHs T€HOB

B- nmpomexyTouHoro xapakrepa HacieqoBaHusl |- CLIEIUIEHHOTrO C 110JI0M Hacle0BAHUS
13 louepHuit opraHu3M NprUOOpPETAET HOBBIE MPU3HAKH 110 CPABHEHHUIO C POJAUTEIISIMHU
Onarogaps CBOMCTBY A-HacleCTBEHHOCTh  b- mpucmnoco0i1eHHOCTh

B-pazapaxkumocts  I'- ”3BMEHUMBOCTH

14 Ponb B HAcIe1CTBEHHOM U3MEHYMBOCTHU B SBOJIFOLIMU COCTOUT B TOM YTO OHA A-
o0ecreurBaeT HEOAHOPOAHOCTb 0cO0eH B MOMYIISILIMY MOCTaBIISAET MaTepuasl Uit oToopa b-
000CTpsieT B3aMMOOTHOIIEHUS] MEXKTY OCOOsIMU

B- coxpansier oco6u npenMyIecTBEHHO ¢ OJE€3HBIMU U3MEHEHHUSIMU

I'- Bo3HUKaeT o1 BiAUsiHUEM (DakTOpoB BHELIHEH cpebl 15. Onpeaenure ABUKYILINE CHIIbI
HBOJTIOIIMY BUJIOB B MPUPOJIE: A - MPUCTIOCOOIEHHOCTh OPTaHU3MOB K Cpe/ie 0OUTaHuUs,
MHOroo0pasue Bu10B; b - HacneacTBEeHHas H3MEHUNBOCTb, OOphOa 3a CyllecTBOBaHUE,
UCKYCCTBEHHBIN 0TOOD;

8 - yclo)kHEeHHe OpraHu3aliK KUBBIX CYLIECTB B XOI€ IBOJIOLNH;

I - HacneACTBEHHAs M3MEHUMBOCTH, 0Oph0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN 0TOOp. 16.
W3MeHeHus, Beaylue K COKPALIEHUIO YUCIEHHOCTH 0co0eil BUJ1a, Cy>KEHHIO €ro apeaia,
BBIMHUPAHUIO psijia

BUJIOB, - 3TO:

A - Unnoananrtanun; b - Ononornyeckuii mporpecc;

B - apomopdo3sr; I' - buonoruueckuii perpecc.

[1.CxoncTBO yenoBeka U 4eJI0BEKOOOPa3HbBIX 00€3bsH CBUIETELCTBYET:

A - 00 X poacTBe, IPOUCXOXKICHUN YEJIOBEKA OT APEBHUX 00€3bSHOIMOI00HBIX MPEIKOB;

b - 06 ycnoxxHeHUH CTpOEHUS U MOBEJICHHsSI YeIOBEKa;

B - 06 ux poacTse, IPOUCXOXKICHUH YeJIOBEKa OT COBPEMEHHBIX YeJIOBEKOOOPA3HBIX 00€3bsIH;
' - 06 ux 0OMTaHUU B CXOJIHBIX IPUPOJIHBIX YCIOBHSIX.

18. CraHOBIIEHHE COBPEMEHHOTO Y€JIOBEKA OCYIIECTBIBUIOCH MO/ BO3ACHCTBUEM:

A - buonoruyeckux u counaiabHbix GakTopoB b - Tonbko 6nonornueckux ¢pakTopos; B -
buotnueckux u abuornueckux gpaktopos. I' - Tobko coManbHBIX (GaKTOPOB.



19. 3meHeHune cooOIIeCcTB, MOMYISIITUN, OPTaHU3MOB, CPEIbl UX OOUTAHUS IO/ BIUSHUEM
JIeATETbHOCTH YETIOBEKA HA3bIBAIOT:

A - abuotnueckuM (axkropom; b - Guotuyeckum hakropom;

B - AuTponorennsiM pakropom; I'- 61oI0rn4eckuM mporpeccom.

20. PacTeHus OTHOCST K TpyIIE aBTOTPO(OB, TaK KaK OHU:

A - Co31aroT opraHu4eckue BellecTBa U3 Heopranunueckux; b - [luratorcs roroBsiMu
OpraHUYECKUMHU BEUIECTBAMH;

B - umeroT siipo B kieTkax; ['- HCHOIb3yIOT KUCIOPO ISl IbIXaHUS.

21.CmeHna OMOTreoreHO30B MPOSBIISECTCS B:

A - I3MEHEHHH BHJIOBOTO COCTaBa U abnoTtudeckux (paktopoB; b - Ce30HHBIX U3MEHEHUSX B
IPUPOJIE;

B - spycHOM pacnonoxenuu opranu3mos; [ - I3MeHeHnn 6MomMaccsl.

22 Kaxcawsil B B IpHPOJIE CYIIECTBYET B (hOpMeE:

A - Cewmeiicts; b - [lonynsauuid;

B - He cBsi3annbIX Mex Iy co00ii ocobeii; I - PazHOpOAHBIX Tpym.

23. IlpuMepoM KOHCYMEHTOB B IIETIH MMUTaHUS cIyxkaT: A - 6akrepun; b - rpuosr;

B - xxuBotHsI€; [ - pacTeHus;

24. [IpucnocoOeHne K COBMECTHOMY MPOKMBAHUIO OPTAaHU3MOB Pa3HBIX TPYIII B OMOT€OLIEHO3E
MIPOSIBIISIETCS B: A - I3MEHEHHUH YMCIICHHOCTH MOMYJISIIUN; b - MUIIEBbIX CBA3SX;

B - cmene 6uoreoneno3os; I'- pacripoctpanenun OMOMAaCCHI.

25 115t OCyIIECTBICHUSI KPYTOBOPOTA BEIIECTB B OMOT€0LIEHO3€ HEOOXOIUMO MMOCTOSTHHOE
noctymienue sueprun CosHIla, KOTOPYIO MOTJIOIMIAI0T

A - pacTeHHs - IPOU3BOJUTENN OPTaHUYECKOTO BEIIECTBA;

b - moTpeduTenu opraHMuecKoro BeIIecTBa;

B - pazpymurenn opraHM4ecKoro BEIeCTBa;

I - opranu3MbI-TeTepOTPOQHI.

3agaHust cO CBOOOIHBIM OTBETOM

1. KakoBbl 0COOEHHOCTH CTPOCHUS U KUZHENCIATCIbHOCTH KUBOTHOTO?

2. PackpoiiTe 3HaueHue 0OMEHa BEIIECTB U MPEBPAIIECHUS SHEPTUHU B KIIETKE.

3. B uem cymnocTs Meito3a?

4. Ha3zoBuTe 0COOEHHOCTH MYTallMOHHONW U3MEHYHBOCTH.

5. Kakwue conuanbHO-0M0NI0OrHuecKre 0COOEHHOCTH HEOOXOAUMO YUUTHIBATH TIPU U3YYECHUU
HAaCJIEJICTBEHHOCTH?

6. Kaxkue nzmeneHus npoucxoaar B 6uochepe noj BIUSHUEM ASITebHOCTU YeloBeKa?
3agaun

1. B necy npoBenu 00pabOTKy AEpEBBEB ISl YHUUTOXSHHUSI KOMAapOB M MOIIEK, & TAKXKe
OTCTpeN XHUIIHBIX nTrll. Kakoe BIusHUE 0Ka3aJii TH MEPOTIPUATHS HA KU3Hb HACEKOMOSTHBIX
NTHIL?

2. Xwumunueckuit ananu3 u-PHK nokasan, yto B coctaB ee Monekyn BXxoguT 28% aneHuHa, 6%
ryanuHa u 40% ypauuna. Onpenenure coctaB Hykieotn0B JIHK, koropas ciyxuina matpunei
s cuatesa u-PHK.

3. Cepas okpacka HIEpCTH Y KapaKyJIeBbIX OBell JOMUHUpPYeT oA uyepHoil. [lIkypka cepoit
OKpPAcKH MoJib3yeTcs 00IbIIMM clipocoM. OJTHAKO cepble TOMO3HO3UTOTHBIE ATHATA MOrH0aoT
n3-3a Hepopas3BuTocTu pyona. C kakuMm PeHOTUITIOM U TEHOTUIIOM HAJI0 OTOOpaTh OBEIT JJIS
CKpEITUBaHUSI YTOOBI TTOJIYYHTh B IOTOMCTBE HAMOOJIBIIIEE YHUCIIO CEPBIX KUZHECTIOCOOHBIX
araaT? Kakoil reHoTUI y 3TUX ATHAT?



5. Y4yeOHO-METOONYECKNIT KOMILIEKC:

Ne HasBanue KJ1ace ®UO aBropa | uzgarensctBo | ['ox uznanus
y4eOHHKA
1 buonorus. 10-11 Boropoaun M. 2019-2022
[TpodunbHbI KJIACCOB IL.M. [IpocBemienue
YPOBEHB. Bricoukas
JL.B.
JpiMimig

I'"M. u ap.
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