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MHOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mpeaHazHaueHa JJis yTIyOJIEHHOTO H3Yy4deHUs] OMOJIOTHH B 0O0IIeoO0pa3oBaTeNIbHBIX yupekaeHusx B 10-11
kiaccax. JlaHHas mporpamma coctaBiieHa B nojiHoM cooTBeTcTBUM ¢ PI'OC cpennero obmiero odopa3oBaHus, a TaKKe Ha OCHOBE
paboueit mporpammbl «buosorus. 10-11 kin. / U.b. Aradponosa, H.B. babuues, B.C. CuBornazos. — M.: Jlpoda, 2019. 3nanus,
MOJIyYCHHbIC HA YPOKax OMOJIOTHUHU, JTOJDKHBI HE TOJBKO OMPENEIUTh OOIIMI KyJIbTYpPHBIM YpPOBEHb COBPEMEHHOIO YEJIOBEKa, HO U
o0ecreyuTh ero ajeKBaTHOE MOBEICHUE B OKpYKAIOIIEH cpejie, MOMOoYb B peanbHOM ku3Hu. KpoMe Toro, mporpamMmma mpeicTaBiiseT
XOpoIuid 0a3uc 115l HOJATOTOBKH BhIyckHUKA K EI'D o 6uonorum.

[Iporpamma pa3pabatbiBaeTCs Ha YpOBEHb 00Opa30BaHUS.

OOyueHue peaizyercs 1o yueOHUKaM OUOJIOTUH, BBIMTYIIEHHBIX U3/1aTEIBCTBOM «/Jlpoday:

buonorus. 10 kinacce: ba3zoBelii u yriyosnennsiii ypoBHu: yueOHuk/M.b. Aradonoa, B.1. CuBormnazos. — M.: [Ipoda, 2020

buonorus. 11 knacc: ba3zoBelii u yriyonennsiii ypoBuu: yueOHuk/M.b. Aradonosa, B.H. CuBornazos. — M.: [Ipoda, 2020

[Iporpamma paccunTana Ha 3 yaca KJIACCHBIX 3aHATHI B HEACIHIO MPU N3YUCHUH TIpenMeTa B TeueHue AByx jet (10 u 11 kmaccern).
N3yuenue kypca «buonorus» B 10—11 kmaccax Ha yriayOJ€HHOM YpOBHE YPOBHE OCHOBBIBAETCS HA 3HAHUSX, IMOITYYEHHBIX
YVYallMMHCS B OCHOBHOM IIKOJIE, W HANpaBJICEHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOTO MHPOBO33PEHMS, IKOJIOTHYECKOrO
MBIIIUIEHUS U 3I0POBOTO 00pa3a >KU3HU, HA BOCIIUTAHUE OEPEKHOTO OTHOIICHUS K OKpYy Karomiel cpene. UMeHHO moaToMy, Hapsiay C
OCBOEHHEM OOIIEONONIOIrMUECKUX TEOpPUH, U3yUYEHUEM CTPOEHHUS OMOJOTMYECKHX CHUCTEM PAa3HOTO paHra M CYHUIHOCTH OCHOBHBIX
OMOJIOTMUYECKUX MPOLECCOB, B MPOrpaMMe YAEJIEHO Cepbe3HOE BHMMAHHE BO3MOXHOCTH HCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUN B
MMOBCETHEBHOM >KM3HM JUIsl pelIeHus] NMpuKiIagHbeix 3amad. [Ipodunaktuka CIIN/a; mocneacTBus BIMSHUS aJIKOTOJI, HUKOTHHA,
HAapKOTHUYECKUX BEILIECTB HA PA3BUTHE 3apObIIa YeJIOBEKa; BIUSHNE MYTareHOB Ha OpPraHU3M YeJIOBEKa; HACIIECTBEHHbIE 0O0JIe3HH
YeJIOBEKa, X MPUYMHBI U MPOPUIAKTHKA; METUKO-TEHETHUECKOE KOHCYJIBTUPOBAHUE — 3THU U APYTHE TEMbI IOMOTYT CETOHSIITHUM
IIKOJIbHUKAM KOPPEKTHO aJalnTUPOBATHCSI B COBPEMEHHOM OOINECTBE M HCIOJIb30BaTh MPUOOpPETEHHBIC 3HAHUS W yMEHUS B
COOCTBEHHOM KU3HH.

Jlnst mpuoOpeTeHusl MPaKTUUEeCKUX HABBIKOB M MOBBIIICHUS YPOBHS 3HAHUN MPOrpaMMOl MpeaycMaTpUBAETCs BBITIOJIHEHUE psia
7a00pPaTOPHBIX U MPAKTUYECKUX PaOOT.

B mporpamme paercst pacrnpezelieHHEe Marepuana o pas3jesiaM M TemMaM. B OCHOBY CTPYKTYpPUPOBaHHS Kypca IMOJIOKEHa
YpOBHEBasi OpraHu3aius >KUBOM mpupoabl. K Kaxaoil Teme NpUBEACHbBI OCHOBHBIE TOHATHS W TEPEYEHb JIEMOHCTpalui,
JOIYCKAIOIIMUX MCMOJIb30BAHUE PA3JIMYHBIX CPEACTB OOYYEHHMS C y4eToM creuu(uku 00pa3oBaTENbHOIO YUYPEKICHUS U €ro
MaTepuanibHOU Oa3bl.

[Ipu aByxromuuHoM Kypce Ouosoruu pexomenayercs B 10 kmacce u3yunth paznensl «buomorust kak Hayka. MeTobl HAy4YHOTO
no3HaHus», «Knetka», «Opranuszm», a B 11 knacce — «Buay, « IKOCUCTEMBI».



[IporpaMmmMoii peaTyCMOTPEH pe3epB CBOOOJHOTO y4EOHOTO BPEMEHHU, KOTOPBIM MOXKET OBITh HMCIMOJB30BaH [JII MPOBEICHUS
KOHTPOJIbHO-0000IIAI0IINX YPOKOB.

COAEPXKAHUE YYEBHOI'O ITPEJIMETA
BBE/JIEHUE (1 1)
Mecto kypca «OO61masi 6MOJIOTHUSA» B CHCTEME €CTECTBEHHOHAYUYHBIX AUCIUIUINH, a TaKXXe cpeau OHMOJIOTUYECKUX
Hayk. llesp 1 3amaun Kypca. 3HaUeHUE OpefMeTa JJis MMOHUMaHUA eJUHCTBA BCEro >KUBOTO, B3aUMOCBSI3U BCEX dacTeu
ouocdeps! 3emitu. Cucrema »KUBOU NpUPOABL. IlapcTBa »KUBOM IIPUPOHI.

Pazpges 1 buosorusa kak Hayka. MeToabl HAy9HOro nmo3Hanus (6 1)
Tema 1.1 KPATKASA UCTOPUA PASBUTHUA BUOJIOTUMHA (2 u)

CTpykTypa 6HOJIOTHHN KaK HayKu. Hayku o 3KHBOU HNpUpoe, UX KiaacCuPHUKAIUA IO OObeKTaM HCCJIEIOBAaHUS,
H3ydaeMbIM IIPOSBJIEHUSIM >KU3HH; KOMILIEKCHBIE HAYKU U UX ITPAaKTHUYecKoe 3HaueHue. CucTeMaTuKa U €ee IPUHIUIIHI.
IBOJIIOITUOHHOE YUYEHHE U 3TAlbl €r0 CTAaHOBJIEHUA. DTalbl Pa3BUTHsI OHMOJIOTUU. BKJ1a/1 OT/IE/TbHBIX YIYE€HBIX B PA3BUTUE
OMOJIOTHU KaK HayKH.

demoncmpauyun. buorpaduu u nmoprtperhbl (M300pa>keHUsI) y4eHbIX, BHECIIIHUX BKJIQJT B CTAaHOBJIEHHUE U Pa3BUTHE
OMOJIOTUHU KaK HAyKH.
INPE/IMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuammeca TJOJI2KHbBI 3HAThH:

e oImpezereHrue OUOJIOTHU KaK HAYKU;

e OCHOBOIIOJIO}KHUKOB OWOJIOTUM KaK HayKW, OCHOBOIIOJIOJKHHKOB HAay4YHOU (3amayiHOW) MeaUIUHbI, aHAaTOMHHU,
$PU3NOJIOTHUH;

e co3zjaTesiel KJIETOYHOU TEOPUH;

e cozjaTesiedl COBPEMEHHOTO DBOJIIOITHOHHOTO YUE€HHUSI U 3TAIbl €r0 CTAaHOBJIEHUS;

e BKJIQJ[ OT€YECTBEHHBIX YUYEHBIX B Pa3BUTHE OMOJIOTUHN KaK HAYKH;

e KjaccUPUKAIIUIO OMOJIOTUYECKUX HAYK;

e 0COOEHHOCTHU OTAEJTbHBIX OMOJIOTUYECKUX JUCITUILINH B CUCTEME OMOJIOTUH KaK KOMILJIEKCHOU HAYKH;

e 3HAUEHHE OMOJIOTUHU KaK HAYKH.
Yuamuecsa HOI?KHbI YMETh:

e KJIAaCcCHUPUITUPOBATH OMOJIOTUYECKHE HAYKH;

e OIIEHUBATH BKJIA/] OTAEJIbHBIX YU€HBIX B pa3BUTHE OHUOJIOTUH;

e XapaKTepU30BaTh POJIb OMOJIOTUH B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU KapPTHHBI MHUPA.

Tema 1.2 CYIITHOCTD *KM3HU 1 CBOYICTBA KBOTI'O (2 u)



KusHb Kak ob1ieHayYHOe U Ouojsiornueckoe nousaTue. OnupeneneHus )KU3HU. XUMHUYECKUH COCTaB U KJIIETOYHOE
CTPOE€HUE OpPTaHU3MOB, Hacejadmux 3emviro. OOMeH BeHleCTB B caMOperyasanus B OHOJOTUYECKUX CHCTEMaXx.
CamMmoBocnpousBeZieHUEe; HACIEJCTBEHHOCTh U M3MEHUYUBOCTh KaK OCHOBA CYIIECTBOBAHUA >XUBOU martepuu. Poct u
pazButue. PazapaskuMocTth; GOpMbI N306UpaTEIbHON peaKIMUu OPraHU3MOB HAa BHENIHUE BO3AeUCTBUA. PUTMHUYHOCTD
OPOIIECCOB KU3HENEATEIbHOCTH; OHMOJIOTUYECKHE PUTMBI U UX 3HaueHUe. /[UCKpPEeTHOCTh KHUBOTO BeNlecTBA U
B3aUMOOTHOIIIEHHE YAaCTU U [eJIOTO B 6uocucremMax. DHEPro3aBUCHUMOCTD KHUBBIX OPTaHU3MOB; GOPMBI TOTPeOIeHUS
SHEPIruHu.
demoncmpauyus. CBolicTBa >KUBOTro (aHUMAIUHN).

IMTPEAMETHBIE PE3YJ/IBTATBI OBYUYEHU A
Yuaimmmuecs JOJIKHBI 3HATh:

e OIIpefesieHue >KU3HU;

e CBOMCTBA >KHUBBIX CUCTEM;

e OCOOEHHOCTHU MPOSIBJIEHUS PA3JIMYHBIX CBOUCTB KUBOTO.
Yuamuecs JOJIKHBI yMeTh:

e JIaBATh OIMpPEJieJIEHUE KU3HU;

e TIPUBOJUTH IIPUMEPHI IIPOABJIEHUU CBOUCTB KHUBOTO.
METAIIPEIMETHBIE PE3YJ/IbTATbBI OBYYEHUWA
Yuyamuecs JOJIKHBI YyMeTh:
paboTraTh ¢ y4eOHHUKOM, COCTABJISATh KOHCIIEKT ITaparpada;
e pazpabaThIBaTh IJIAH-KOHCHEKT TEMBI, UCHOJIb3YysI Pa3Hbl€e UCTOUYHUKU UHPOPMAIUHU;
e TOTOBUTH YCTHBIE COOOINEHUs U pedpepaThl HA 33/ITAHHYIO TEMY;
e II0JIB30BAThCSA MOUCKOBBIMH cucTemMamu MHTepHeTAa.

Tema 1.3 YPOBHU OPTAHU3AIIMU ;KUBOM MATEPHUU. METO/IbI BUOJIOTUH (2 1)
YpPOBHHU OpraHU3anuu >KUBOU mnpupoabl. Mepapxuss ypoBHeM. MeTosbl MO3HAHUA >XHUBOU HPUPOABI U UX

0COOEHHOCTH. DTAaNbl HAYYHOTO HccyemoBaHusi. [[puOopsI 1 anmmapaTsI AJ1s1 OMOJIOTHYECKUX UCCIIEIOBAHUH.

lemoHcmpauun. YpoBHHU OpraHU3aIlUH >KUBOU MaTepuu (AHUMAIHST).
JlabopamopHsble u npakmuueckue padbomaul

Mukpockonusa KaK MeToJ, OHOJIOTUYECKOTO UCCIeAOoBaHUA (BUPTYaJIbHO U C HATypaJIbHbBIMU CBETOBBIMHU
MHKPOCKOIIAMHU U IpenapaTaMu).
ITPEAMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuanmecs JOJIZKHbI 3HATh:

e OIIpe/iejieHre YPOBHEN OpraHu3auu *KUBOU IIPUPO/IbI;

e YPOBHU OpraHU3aIlUU >KUBOU NPUPO/bI;

e UEepapxXUIo yPOBHEU OpraHU3aINH;



e METO/bl IO3HAHUSA KUBOU IIPUPO/IbI;

e 3JTAalbl HAYYHOTI'O HCCJIEJOBaHUA.
Yuyamuecsa JOJ/IZKHbI YMETh:

e pacrpenesasaTh YPOBHU OpraHU3auU >KUBOU HIPUPOJIBI B COOTBETCTBUHU C UX HEPAPXUEH;

e T[PUBOJAUTH IPUMEPHI IPOSIBJIEHUN CBOMCTB »KMBOTO HA PAa3HbBIX YPOBHSIX;

e COCTaBJIATH IJIAaH HAYYHOTO HCCJIEJOBAHUS U IPOBEAEHUI OMOJIOTUYECKOTO DKCIIEPUMEHTA.

METAIIPEAMETHBIE PE3YJIBTATBI OBYYEHUA
Yuamuecs JOJIKHBI YMeThb:

e PpaboTaTh Cc pa3HbIMU UCTOUHHUKAMU MHPOPMAIIUH;

e TI0JIb30BAThCs MOUCKOBBIMU cucTeMaMu VIHTepHeTa.

OcHo8Hble noHamus. buosiorus. JKuzab. OCHOBHBIE OTJIUYHUS KUBBIX OPTaHU3MOB OT OOBEKTOB HEXKXHUBOU HPUPOHI.
YPpoBHU OopraHusanuiu >kuBoil matepuu. O6beKTHI 1 METOABI U3yUYeHUsI B Onosiorunu. MHOTOOOpas3ue >JKuBOT0 MUPA.
MexcnpedmemHule céa3u

Heopeanuueckasa xumus. XUMUYECKUE 3DJIEMEHTHI Ilepuoaudeckoul cucrembl J[. V. MeHzieneeBa M UX OCHOBHBIE
CBONICTBA.

OpzaHuueckasn xumusi. OCHOBHBIE TPYIIIIbBI OPTAaHUYECKUX COETUHEHU .

Acmpornomua. OpraHuszanua laHeTHBIX cucteM. CoJiIHeYHas CHUCTeMa; ee CTPyKTypa. Mecro I1ulaHeThl 3eMJisd B
CositHeYHOU cucreme.

Hcmopusa. Kynprypa 3anazsaoi EBponibl koHIIa XV — nepBod nosioBuHbI XVII B. KysnbpTypa nepBoro nepuojsia HOBOU
ucropuu. Besmukue reorpadpuueckre OTKPbITHA.

Paznen 2 Kiaerka (30 u)
Tema 2.1 UCTOPUA U3YYEHHUA K/IETKU. KJIETOUYHAS TEOPUA (2 1)

Kinerka kak cCTpykTypHasa ©W (QyHKOUOHa/IbHAsA €JHUHHUIIA KUBOro. HMcropusa wm3y4YeHUA  KJIETKU.
ITpokapuoTuyeckasi W »dyKapuoTudeckasi KJIeTku. CBoHcTBa KJIETOK, MHOroobOpaszue KJIEeTOK YeJIOBEYeCKOTO
opranusma. lIpumHnunuajgpbHasa cxeMa CTPOeHUuA KJeTKH. lluTosorua kak Hayka. CBA3b IUTOJIOTUM C APYTUMU
HaykaMu. KjieTouHasa Teopus U ee OCHOBHBbIE mnosiozkeHusa. Briaa P. I'yka, A. JleBenryka, P. bpoyna, K. bspa, M.
lneiinena, T. IIBanHa u P. BupxoBa B nu3ydeHue KjeTKHU U CTAHOBJIEHHE KJI€TOYHOU TEOPUU.

demoncmpauyusn. [IpuHnunuagibHble CXeMbl YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOTO MUKpPOcCKomna. Moiesin KJIeTKHU.
MukpornpenapaTrbl KJIETOK PpacTe€HHUM, >XHUBOTHBIX U OJHOKJIETOUHBIX TIpuboB. Marepuasibl, paccKa3bIBalollue O
ouorpadusax yadeHbIX, BHECIIHX BKJIAJ] B PAa3BUTHE KJIETOUYHOU TEOPUU.
ITPEAMETHBIE PE3YJIBTATBI OBYUEHUA
Yuyammecsa J0JI2KHbBI 3HaATh:

e CTPOEHHE IMTPOKAPUOTUYECKOUN KJIIEeTKH;

e MHOTrooOpas3ue IIPOKapuoT;



CTPOEHUE BYKAaPUOTUUYECKOU KJIETKU;
MHOTOOOpa3ue 3yKapHuoT;
KJIETKU OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTAaHU3MOB;
0COOEHHOCTH PACTUTEIbHBIX U Y)KUBOTHBIX KJIETOK;
e MOJIOKEHUA KJIETOUYHON TEOPUU CTPOEHUS OPTAaHNU3MOB.
Yuamuecs JOJIKHBI yMeETh:
e paboTaTh CO CBETOBBIM MUKPOCKOIIOM;
e OIHNCHIBATHh KAPTUHBI, BUIUMBbIE B CBETOBOM MHUKPOCKOTII.
OcHo8Hble noHamus. Kinerka. Ilutosorusi. [IpokapuoThl: OaKTEPUU U CHHE3€eJIEHbIe BOAOpPOCaU (IImaHOOaKTEPUN).
JdyKapuoTHYecKass KJIeTKa; MHOroobpaswe 3yYKapHUOT; KJIETKU OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB.
OcCo0eHHOCTU PACTUTENBHOU U KUBOTHOU KJIeTOK. [10/107KeHM A KJIIETOUHOU TEOPUU CTPOEHUSI OPraHU3MOB.

Tema 2.2 XUMHWUYECKHNI COCTAB KJIETKH (2 u)

DJIeMEeHTHBIN COCTaB KJIETKH. PacirpocTpaHEHHOCTh DJIEMEHTOB, UX BKJIAQJZ] B OOpa3oBaHHE >KUBOU MaTepUH U
OOBEKTOB HEXXUBOU MPUPOIbl. MaKpO3JIeMEHTHI U UX KJIacCUPUKAIIUA, MUKPO3JIEMEHTHI, yJIBTPAaMUKPO3JIEMEHTHI; UX
BKJIaJ B OOpa3doBaHHUE HEOPTAHUYECKUX U OPTaHUUYECKUX MOJIEKYJI JKUBOTO BEIIECTBA.

demoncmpauyus. Cxema (nuarpaMma) pacnpesieieHHus XUMHYECKHX DJIEMEHTOB B HEXHBOW U KHUBOU IIPUPOJE.
I[Tepuonuyeckas cuUcCTeMa XUMHYECKUX 3JIEMEHTOB MeHieseeBa (MOKHO BHUPTYaJIbHO IHPH IIOMOINU MYJIbTUMEIUHHOTO
MPUJIOXKEHUS K YUYEOHUKY).
ITPEMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuamuecs JOJIKHBI 3HATH:

e MAaKpO- U MUKPOB3JIEMEHTHI, BXOAAIIUE B COCTAB JKUBOTO, U UX POJIb BOPTaHU3ME.
Yuamuecsa JOJIZKHbI yMeTh:

e XapakTepu30BaTh QYHKIIMOHAJIBHYIO POJIb OTZEIBHBIX XUMHUYECKHX DJIEMEHTOB B KJIETKE.

OcHo8Hble noHamus. OpraHoreHbl, MAaKpPO3JIEMEHTBI, MUKPO3JIEMEHTHI, YIbTPAMUKPO3JI€MEHTHI.

Tema 2.3 HEOPTAHNYECKHUE BEIHIECTBA KJIETKU (1 1)

Heopranuuyeckme MOJIEKYJIBI KUBOTO BEINIECTBA: BOJIa; XUMHUYECKUE CBOMCTBA M OmoJsiormueckass posb. Comu
HEOPraHUYECKUX KHCJIOT, UX BKJIQJ B oOecriedeHWEe MPOIECCOB >KUBHEAEATEJHHOCTH W MOAJEP:KaHUE TOMeOocTasa.
Posib KAaTHOHOB W AHUOHOB B OOECIIEYEHUHM IIPOIECCOB KHUBHEAESTETbHOCTH. OCMOC U OCMOTHUYECKOE JaBJIEHUE;
OCMOTHUYECKOE ITOCTYIJIEHUE MOJIEKYJI B KJIETKY.
lemoncmpauyun. Cxema CTPOeHUS MOJIEKYJIbI BOJIBI.

ITPEAMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuyammecsa J0JI2KHbBI 3HaATh:
e XUMHYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIbI;



e DOJIb KATHOHOB U aHMOHOB B 00€eCIIeYeHU U ITPOIECCOB KU3HE/IEATETBHOCTH.
Yuamuecs JOJIKHBI YyMeTh:

e OOBACHATH IPUYHUHBI OCOOBIX CBOUCTB BOJBI.

OcHoeHble noHsamus. CeolicTBa BoJibl. MUHepasibHbIE COTU. AHUOHBI U KaTHOHBI. Bogopogasbie cBA3u. ['nipoduibHOCTD
U TUAPOPOOHOCTD.

Tema2.4 OPTAHUYECKUE BEHIECTBA. OBIIIAAI XAPAKTEPUCTUKA. JIMITU/IBI (3 1)

Opranunueckue MoJieKyJyibl. HU3KOMOJIeKyIApHbIEe U BBICOKOMOJIEKYJIAPHBIE cOeIUHEeHUsA. JIMIIUIbl: UX CTPOEHUE,
KIaccuduKanua U OHOJIOTHUYEecKas PpoJjb. XUMUYECKHE CBOMCTBA JIUNUA0B. HeWTpasibHBIE >KUPBI: XUMHUYECKas
opraHusallvs U cBoUcTBa. POJIb 1 CBOWCTBA IIPOCTHIX, CJIOKHBIX JIUITHU/IOB U JIMIIOUOB.

IMTPEAMETHBIE PE3YJ/IBTATBI OBYUYEHUA
Yuamuecs JOJIKHbBI 3HATh:
e IPUHIUIIBI CTPYKTYPHOH OpraHusanuu U GQyHKIUU JIUIIHU/IOB;
e KJIACCUPUKAIIHUIO JIUITUIOB.
YuaimmuecHa JO/IKHBIYMETh:
e XapakKTepu30BaTh QYHKIIUU JIUITHIOB;
e paz3IMyaTh JIUNHJBI U )KUPBI KaK BApUAHTHI JIUIIU/I0B;
e IIPUBOJUTH OpuMepbl Pa3IUUYHBIX JUNUA0B  (IIPOCTHIX, CIOXKHBIX, JIUTIOUJIOB).
OcHoéHble noHamMua. buosiorudyeckue IIOJIMMEPBI: peryJisipHble U  HeperyJsdapHble, TOMOIOJUMEPHI U
reteponosinmMepsl. JInnuapl. HelTpanbHbIE JKUPBI, IMTOU/IBI.

Tema 2.5 OPTAHUYECKUE BEIIIECTBA. YIVIEBO/IbI. BEJIKU (4 1)

YrneBoapl: CTpOEeHHWE W Ouojsiormyueckass poJib. MoHoOcaxapuabl, OJIMTOCaxapyu/bl ¥ I[OJIUCAXaPUJIbI.
Oco6eHHOCTH CTPYKTYPHOUM OpPraHU3aIlUU, XUMUYECKUE CBOMCTBA U OMOJIOTHYECKAS POJIb OTZIEJIBHBIX OJIMCAXapPUIOB.
Benku — Ouosioruyeckue MOJIHUMEPBI, UX CTPYKTypHasi opraHu3anua. MoHoMepbl 0esKOB. PYyHKIIMU OEIKOBBIX
moJiekysi. Benku-dpepmentsl. CTpykTypa 6esika: nepBUYHasi, BTOpUYHasi, TpeTU4YHas, 9YeTBepTUYHasi. Pa3HOBUJHOCTH
BTOPUYHOHN U TPETUYHOH CTPYKTYP. leHaTypanus u peHaTyparusi 0€JIKOB.

/demoncmpauyusn. O6beMHBbIE MOAEHN CTPYKTYPHOU OpTaHU3aNUU OMOJIOTHYECKUX TOJITUMEPOB — OEJIKOB.
ITPEAMETHBIE PE3YJ/IBTATBI OBYUYEHU A
Yuanimecsa JO0JIZKHBI 3HATh:

e TIPHUHITUIIBI CTPYKTYPHOU OpTraHU3aIuu U QYHKITHU OEJTKOB U YTJIEBOIOB;

e BHUABI MEXMOJIEKYJIAPHBIX B3aUMOJENUCTBUU (BOOOPOAHBIE CBA3HU, THUAPOPOOHBIE U DBJIEKTPOCTATUUYECKUE
B3aHMMOJIEHCTBUA);

e O0COOEHHOCTH CTPYKTYPHOUW OpraHusanuu W XUMHUUYeCKHe OCHOBbI (OPMUPOBAHHUS IEPBUYHOU, BTOPUYHOU U
TPETUYHOU CTPYKTYp Oeska;



e KJIaCCU(PUKAIINIO YTIIEBOJOB;
e XHUMHYECKYIO XapaKTEPUCTHKY OT/IeJIbHBIX ITOJIMNcCaxapua0oB (KpaxMasia, IJTHKOTeHa, 1eJIJTF0JIO3bl, XUTHHA).
Yuaiuecs JOJI2KHBI YMeTh:
e OOBACHATH NPUHIUIL JEeHUCTBUA PEPMEHTOB;
XapakTepu30BaTh QYHKIINU O€JIKOB U YTJIEBOJIOB;
OPUBOIUTH NPUMEPHI PA3JINYHBIX YIJIEBOZAOB (MOHOCAXapHUIOB, OJIUTOCAXaPHU/A0B, IOJIMCAXaPUJIOB);
OPHUBOJIUTH NPUMEPbI QUOPHUIUISAPHBIX, TJIOOYIAPHBIX O€JIKOB B OE€JIKOB, 00JIaJal0NIUX YeTBEPTUYHON CTPYKTYPOH.
OcHoeHble noHsamust. MoHoMepsbl. [loanmepsl. YriaeBoapl. MoHOcCaxapu/ibl, OJIMTOCaxapu/bl, MmojJucaxapubl. besaku.
Buosnornuyeckue mosmumepsbl. [lerrtuiaas cBa3b. /JleHaTypanus U peHaTypanus O0eJIKOB.

Tema 2.6 OPTAHMYECKUE BEIIIECTBA. HYKJIEMHOBBIE KUCJIOTHI (4 1)

JHK — wmonekynbl HacisiesicTBeHHOCTH. Penymnukanusa JIHK, nepemaua HaciencTBeHHOM UWHOpPpMAIUU U3
IOKOJIEHUsI B TIOKoJieHHe. llepemaua HaciencTBeHHOM HWHOpMAIMM W3 sAApa B IUTOIIa3My; TPAHCKPUIIITUA.
Marpuunasa u koaupywmasa nenu JHK. PHK: crpykrypa u J¢yHKnuu. HMHPOpMAaIMOHHBIE, TPaHCHOOPTHHIE,
pubocomanbubie PHK. MoHOMEpPBI HYKJIEMHOBBIX KUCJIOT — HyKJIeoTUAbl. IIpaBuio Yapradda.
demoncmpauyus. O6beMHbBIE MOJIETU HYKJIEUHOBBIX KUCJIOT.

INPEJMETHDBIE PE3YJ/IBTATBI OBYUYEHUA
Yuaimuecsa JOJKHBI 3HATh:
e TIIPUHITUIIBI CTPYKTYPHOHN OpraHUu3anuu U (PyHKIIUU HYKJIE€UHOBBIX KUCJIOT;
e CTPYKTYPY HYKJIEMHOBBIX KHCJIOT.
Yuaimuecsa JOJI2KHBI yMeTh:
e XapaKTepus3oBaTh (PYHKIIUU HYKJIEUHOBBIX KUCJIOT;
e pasnuyaTh HykJIenHOBbIe KucaoThI (JIHK u PHK).
OcHo8Hble noHsamuna. HyxkineunHoBble kucaotrbl. Penmmkanua JIHK. Tpanckpunuua. Hykieoruzn. Hyxkieosun.
KoMmmisiemeHTApHOCTb.

Tema 2.7 JYKAPUOTUYECKAA KJIETKA. IIUTOILIASMA. OPTAHOU/BI (4 1)

dykapuoTu4deckasi kieTka. Ilimazmarnyeckas MmeMOpaHa u ee QyHKIUuU. TpaHcrmopTHaa QYHKIHUSI MeMOpPaHBI.
AKTUBHBIA U TacCUBHBIN TpaHcmopT. [ImHOUTO3 M daromuro3. Obomouyka KIeTKH (IrazmaTudeckas MemOpaHa,
Ha/IMeMOpaHHBIN amnmnapaTtT U cyoOmMeMOpaHHBIN KoMIUIekc). lluTomsazma sykapUOTHUYECKOU KJieTKu. OpraHoubl
OUTOIJIA3MBbI, UX CTPYKTypa u ¢$yHKInu. Kiiaccudpukanusa opranou1oB. OcoO€HHOCTU CTPYKTYPHOW OpraHuUu3alul U
OYHKIIUU OTAEJIBHBIX OPTraHOUJOB KJIETKU. IIpOuCXOK/leHWe OPpraHOu/I0OB B IIpoIlecce OHTO- U (QujoreHesa.
Ocob0eHHOCTU ABYXMEeMOpPAHHBIX OPraHOWJOB KJyleTKU. Kitaccudukanusa U IIPOUCXOKJAeHHe IlacTuni. lluTockesier.
BritroueHus1, X 3HaAUEHUE U POJIb B MeTabon3me kieTok. OCOOEHHOCTU CTPOEHUA PACTUTEIbHON KJIETKH.

lemoncmpauyus. Mojenu kieTku. CxeMbl CTPOEHHUSI OPraHOUI0B PACTUTEJIbHON U Y KUBOTHOM KJIETOK.



JlabopamopHble u npakmuueckue padéomaul

OpraHou bl KJIETKH (BHUPTYaJIbHO C IIOMOIIIBI0O MYJIBTUMEAUMHOTO ITPUJIOKEHUS K YUEOHUKY).

Ha6JIIO,ZLeHI/Ie KJIETOK paCTeHI/Iﬁ U 2KUBOTHBIX HA I'OTOBBIX MHUKPOIIp€EIlapaTrax.

H3roTOBJIEHHE U ONTHCAaHUE MUKPOIPEIIapaTOB KJIETOK PaCTeHUH.
INIPEAMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuanimecs JOJI2KHbI 3HATh:

e CTPOEHHE BYKAaPUOTHUYECKOU KJIETKU;

e BUJIbI TPAHCIIOPTA Yepe3 IJIa3MaTHYEeCKYI0 MeEMOpaHYy;
PYHKIIUN OPTaHOU/0B;
e OCOOEHHOCTHU PACTUTEJIbHBIX U 3JKUBOTHBIX KJIETOK;

e KJacCUPUKAIUIO OPTAHOUJOB KJIETKH U OCOOEHHOCTH UX CTPYKTYPHOM OpPraHU3aI[HUH.

Yuamuecs JOIKHbI YMETh:
XapakTepu3oBaTh QYHKITUH OPTAaHOUIOB;
pas3yinyaTh IUIa3dMaTHYEeCKYyI0 MeMOpaHy U 0O00JIOUKY KJIETKU;

OIIpeiesIsAITh 3HAaUEeHUE BKIIIOUEeHU U.

OcHOB8Hble NoHaMuUA. IyKapuoTruueckas kietka. Ilinasmaruyeckas wMemOpaHa.
HememOpaHHBIE, OHOMEeMOpaAHHbBIE U JByXMeMOpaHHbIEe OPTAaHOU/IbI. BKIIFOUeHUsI.

Tema 2.8 KJIETOYHOE APO. XPOMOCOMBI (2 1)

KiieTouHoe sAApO — NEHTP yHOpaBJIeHUsl >KU3HENeATEJbHOCTbIO KeTKH. CTPYKTYphbl

OTJINYATh JIPYT OT APyra BUABI aKTUBHOTO U ITIAaCCUBHOTO TPaHCIIOPTa Yepe3 MeMOpaHy;

Opranouapbl IIUTOIJIA3MBI.

KJIETOUHOTO sjipa: saepHas

060Js10uKa, XpoMaTHH (reTepoXpoMaTHH), AAPBIIIKO U UX pyHKIUNU. XpoMocoMbl. 'oMoioruyHbie XxpoMocoMbl. KapuoTui.

Ha6opsl xpomMocoM. YPOBHHU YIIaKOBKU XpOMAaTHUHA.
ITPEAMETHDBIE PE3YJ/IBTATBI OBYUYEHUA
Yuaimuecsa JOJI2KHBI 3HATh:

e cTpoeHUue U QYHKIUU APa;

e KjlacCU(PUKAIHUIO U CTPOEHUE XPOMOCOM;

e 3HauUeHMe IIOCTOAHCTBA YHUCIa U POPMBI XPOMOCOM B KJIETKE.
Yuamuecs JOJIKHBI yMeTh:

e ONUCHIBATH TeHETUYECKHUH arnapaT KJIETOK-3yYKapHOT;

e ONHCHIBATH CTPOEHUE U PYHKIIUU XPOMOCOM;

e XapaKTepHu30BaTh IEPBUYHYIO IEPETAXKKY;

e JlaBaTh OIIpe/iesIeHHEe KAPUOTHIIA U XapaKTEepU30BaTh €ro.

OcHog8Hble noHamusn. XpoMmocoMmbl. ['omosioruyable Xxpomocombl. Kapuotun. JUIJIONAHBIN U TalIOUgHBIM HaOOp

xpoMmocoM. llepBuunasn nepersaxka. llearpomepa. Kuaeroxop.



Tema 2.9 IIPOKAPUOTHUYECKASA K/IETKA (2 u)

ITpokapuoTtuueckue kjeTku; dopma u padmepsl. Kiaccudukaius 6aktepuil no ¢popMe KJIETKH U OCOOEHHOCTSIM
MeTtabosu3ma. CTpoeHHE IUTOIUIA3Mbl OaKTepHAJIbHOU KJIETKH; OpraHu3anua meTabosim3dMa y HIPOKApUuoT (CIocoObI
OUTAHUsI, OTHOIIIEHHE K Kucjgoponay). I'eHetmueckuil annapat 6akrepuii. CriopoobpazoBanue. PazMmHoxkeHue (zejieHue u
MOJIOBOU mporiecc). MecTo u poJib ITPOKapHUOT B OMOII€HO3aX.

JlabopamopHsble u npakmuueckue padéomul
H3yueHune Kj1eTOK 6aKTepul HA TOTOBBIX MUKpOIIperaparax.
INPEAMETHBIE PE3YJ/IbTATBI OBYUEHUA
Yuaimmmuecs JOJIKHBI 3HATh:
e CTPOEHHE MPOKAPUOTUUYECKOU KJIETKU;
e MHOTrOOOpasue IMpPOKapHUOT.
Yuyaniuecs JO/IZKHBI YMETh:
e XapaKTEPHU30BaTh OPraHU3AIUI0 META00JIM3MA Y IIPOKAPUOT;
e KJIaccuduIIMpoBaTh OakTepuu No popMe KIETOK, TOJIIUHE KJIETOUYHOU CTEHKH, 0OCOOEHHOCTSIM MeTaboI1n3Ma;
e OIIMCHIBATh T'€HETUUYECKHUH anmnapar 6akTepuii, cmopoobpa3oBaHUe U pa3MHOKEHHUE.
OcHo8Hble noHamus. [Ipokapuorsl, 6aktepun, muanobakrepuu. Hykieons. Kancysna. Cnopa. Mypeusn. Mesocoma.

Tema 2.10 PEAJIN3AIIA HACJIEJICTBEHHOM NTH®OPMAIINH B KJIETKE (4 )
I'eHn, reHeTUYECKUUN KO/JI, CBOMCTBA I'€eHETUYECKOTO Kojia. JTallbl peayiu3allid TeHeTHYeCcKOou umHopMaIliuu B

KJIeTKe (TPaHCKPUIIIUS U TPAHCIAUs). MaTtpuuHbIHA cuHTe3. Kogupyomas u matpuuHsble e JTHK.

lemoncmpauusn. Tabiuiia renHeTudeckoro koaa. [IpocrpancrBenHasa moaesb JIHK. Cxema 6mocuHTe3a Oeska.
JlabopamopHble u npakmuueckue padomut

PemreHue 3a71a4 Mo MOJIEKYJIAPHOU OMOJIOTUH Ha MTOCTPOEHHUE HYKJIEHHOBBIX KUCJIOT MO NPUHIIUITY KOMIIJIEMEHTAPHOCTU
U ompe/iesIeHUe ITOCJIeI0BATEIbHOCTU aMHUHOKHUCIIOT B Oeske o /IHK u PHK.
ITPEJIMETHDBIE PE3YJ/IBTATBI OBYUEHUA
Yuamuecsa JOJI?KHbI 3HATh:

e OIIpeJieJIeHUE I'eHa;

e CBOUCTBA reHETUYECKOTO KOJIa;

e IIPUHIIUI MAaTPUYHOTI'O CUHTE3a;

e DTallbl peajiu3alluu HacjieJICTBEHHOW HHPOPMAaIlUH.
Yuamuecsa JOJIZKHbI yMeTh:

e HCIIOJIB30BaTh IIPUHIUII KOMIJIEMEHTAPHOCTHU IIPU IIOCTPOEHUHN HYKJIEMHOBBIX KHUCJIOT;

e ONHCHIBATH ITPOIIECCHI, ITPOUCXOAAIINE ITPU OMOCUHTE3E OesTKa.

OcHoeéHble noHamusn. l'eH, reHeruuveckuit kojA. KomoH. Tpumsier. AHTHKOMOH. TpaHckpumnmus. TpaHcisaius.



MaTtpuuHbld cuHTe3. Kogupyromasa u matpuuHas nenu /JIHK.

Tema 2.11 HEKJIETOUYHAA ®OPMA KN3HU: BUPYCBHI (2 u)

OCOOEHHOCTHU CTPOEHUS U PA3MHOXKEHUSA BUPYCOB. MICTOPHUSA OTKPBITHSI BUPYCOB. 3HAUEHUE BUPYCOB B IIPUPOJIE U
’KU3HU 4desioBeka. MHorooOpasue BupycoB. YKuzHennbsii iukia BMY. BupycHbie 3ab6osieBaHus U NpoUIaKTHKA UX
pacuopoctpaneHus. CITN/I u mepsl ero npopuIakTUKU.
demoncmpayusn. Cxema CTpoeHUsA BHUpyca.

ITPEAMETHDBIE PE3YJ/IBTATBI OBYYEHUA
Yuanimecsa JOJIZKHbBI 3HATh:

e 0COOEHHOCTH CTPOEHUSI BUPYCOB;

e MHOT0OOpas3ue BUPYCOB;

e BUPYCHBIE OOJIE3HU >KUBOTHBIX U YEJIOBEKA;
MepbI IPOPUITAaKTUKU BUPYCHBIX 3a00JIEBaHUY >JKUBOTHBIX U YEJIOBEKA.
Yuaimuecsa JOJNKHBI yMeTh:

e XapaKTepHU30BaTh CIIOCOOBI MPOHUKHOBEHUS BUPYCOB B KJIETKY;

e OIIMCBHIBATh KU3HEHHBIN MUK BM1Y.

OcHo8Hble noHamus. Bupyc. Bakrepuodar. Kancuz. /lonosHuTe IbHaA 000JI0UKA.
METAIIPEAMETHBIE PE3YJIBTATBI OBYUYEHUA
Yuaimuecsa JOJNKHBI yMeTh:

e COCTaBJIATH CXEMBI U TAOJIUIIBI IJIsI HHTErPAI[UU ITOJIYYeHHbBIX 3HAHUHN;

e 00006maTh UHPOPMAIHIO U JI€JIATh BHIBO/IBI;

e paboTaTh C JOMOJTHUTETBHBIMU UCTOUHUKAMU UHPOPMAINU;

e CaMOCTOATEJIBHO COCTaBJISATH CXEMBI IIPOIIECCOB U CBA3HBIN paccKas 110 HUM;

e paboTaTh C MUKPOCKOIIOM U U3TOTaBJIMBATH IIPOCTEMIINE ITPEIapaThl AJ1s1 MUKPOCKOIIMUYECKOTO UCCIIE/IOBAHUS.
MexcnpedmemHuie céa3u

Heopeanuueckan xumun. XuMmuueckue cBa3u. CTpoeHUe BellecTsa.

Opzanuueckasn xumus. [IpUHIIUOBI OPTAaHU3AIIUN OPTAaHUYECKUX COEIVUHEHUU. YTJIEBOJbI, JIMIHUJIbI, *KUPbI, O€IKH,
HYKJIEHHOBBIE KHCJIOTHI.

dusuxka. CBoMicTBa KUJAKOCTEHN, TEMJIOBBIE IBJIEHUsI. 3AKOHBI TEPMOJUHAMHUKU U OIITUKU.

Pasznen 3 Opranuam (65 )
Tema 3.1 OPTAHU3M — E/IMHOEINEJIOE.MHOI'OOBPASUEOPTAHU3MOB (2 u)

PaznoobOpasue opraHn3mMoB (OJHOKJIETOUYHbIE U MHOTOKJIETOYHBIE OPTAaHU3MbI). MHOTOKJIETOUHBIN OPraHU3M KakK
AUCKpeTHasi cucreMa (TkaHu, opraHbl). KoJsioHMa/ibHBIE OpPraHu3Mbl. IIpuMepbl OJHOKJIETOUYHBIX OPTaHU3MOB,
OTHOCSINMUXCA K pa3HbIM HapcrtBaM. OpraHOWUAbBI CIIENHATIPHOTO HAa3HAYEHUA y OIHOKJIETOUYHBIX OPraHu3MOB. IIpumMepsI



KOJIOHHUAJIbHBIX OPraHU3MOB. TKaHU pacTeHUN U >KUBOTHBIX.
lemonecmpauyusn. IIpumMmepsb! OTHOK/JIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB.
ITPEIMETHBIE PE3YJIBTATBI OBYYEHUA
Yuanmimecsa JO0JIZKHBI 3HATH:
e OIIpeJiejIeHrEe OPTaHUu3Ma;
e MHOTrooOpaszue opraHu3mMoB (OTHOKJIETOYHbIE, KOJIOHHUAJIb- HbI€, MHOTOKJIETOYHBIE);
e KJ1accu@UKAIIUIO TKAaHEW pacTeHUH U >)KUBOTHBIX.
Yuamuecsi JOJI2KHbBI YMETh:
e pazjinyaTh OJHOKJIETOUHBbIE, KOJIOHHUAJIbHbIE 1 MHOTOKJIETOUHBbIE OPTAaHU3MBlI.
OcHo8Hble noHamus. Opranusm. OJHOKJIETOUHBIU OpraHu3M. MHOTOKJIETOUYHBIN opraHnu3M. Tkaub. Opras.

Tema 3.2 OBMEH BEIIECTB U ITPEBPAIIIEHUE SHEPTUHM. SHEPTETUYECKUI OBMEH (4 1)

OOMeH BelecTB W MpeBpallleHue 5SHeprum B KieTke. [lnactuyeckmii u psHepretuueckuii obmeH. ATD kak
YHUBEPCAJIbHBbIN UCTOUHUK 2HEePTUu. Makpo3pruueckue CBA3U. DTANbl 9HEPreTUYeCcKoro obmMeHa, pacuiernjieHue rjIl0Ko3bl.
dochopunupoBanue. OcobenHoctu metabosim3dma y bakrtepuil u rpubos. bposkeHue u ero pa3HOBUIHOCTHU.
demoncmpayus. Cxema oOMeHa BelecTs.

ITPEIMETHBIE PE3YJ/IBTATBI OBYUYEHUA
Yuamuecs JOJIKHbBI 3HATh:
e JTalbl OOMeHa BellleCTB;
e BUJIbI OPOKEHUS;
e OCHOBHOE DHEPTreTHYECKOe YpaBHEHHUE;
e DTaIlbl DHEPTETUUYECKOTO OOMEHA;
e MECTO HPOTEKAHUS ITANOB BHEPreTUUECKOTO OOMeHa.
Yuamuecs JOJIKHBI yMeTh:
e OIIUCHIBATH OOMEH BEIECTB U ITPEBPAIIlEHUE DHEPTHUH B KIIETKE;
- OTJINYATh TJINKOJIN3 U OPOKEHUE;
- OPUBOJIUTH MOATAITHO ITPOIIECC SHEPTETHYECKOTO OOMEHA.
OcHo8Hble noHamusn. O6MeH BetnlecTB. Metabonnsm. HepreTuueckuii oomeH. [Tnactuueckuii oomen. AT®. I''mukosus.
bporkenue. Kiterounoe apixanue. OkucaureabHoe GochopuiinpoBaHUE.

Tema 3.3 INTACTUYECKHUIM OBMEH. ®OTOCUHTE3 (4 1)

Tunber nurasus. ABToTpodbsl u rereporpodrl. DortocuHTe3. Paszpl ¢PorocuHTe3a. OKUCIAUTETBHOE
dochopunupoBanue. ®orocucreMbl. POTOSN3 BOABI. IDJIEKTPOHHO-TPAHCHOPTHAsA cucrema. llepeHocuuku BOAOPO/A.
OcobenHoCTHU OOMeHa BeUIeCTB y pacCTeHUH, >JKUBOTHBIX U TPHUOOB.
demonempauyus. Cxema poTocuHTE3A.



ITPEAMETHBIE PE3YJ/IBTATBI OBYYEHUA
Yuamuecs JOJIKHbI 3HATh:

e TIIPHUMEPHI IJIACTUUYECKOTO OOMEHA;

e STarbl (GOTOCUHTE3A U €T0 POJIb B IIPUPO/IE;

e MECTO HIPOTEKAHUS B KJIETKE CBETOBOU M TEMHOBOU (pa3 GOTOCUHTESA;

e TIPOIECCHI, IPOUCXO/SAINIE BO BpEMS CBETOBOU M TEMHOBOU (pas3 poTocuHTE3A.
Yuamuecs JOJIKHBI YMeTh:

e OIIUCHIBATh OOMEH BEIIECTB U ITPEBPAIIlEHHUE DHEPTHUH B KIIETKE;

e TMPHUBOAUTH MOAPOOHYIO CXeMY ITpoIieccoB (POTOCUHTE3A U OMOCUHTE3a OesIKa.

OcHoOBHble noHamust. ABTorpodsl. I'etreporpodnl. PoTocuHTe3. CBeToBasaA daza. TemHoBast paza. OKuUcIUTETBHOE
dochopunupoBanue. I'panbl. Tunakousapl. HAJI®. ®oTosus. Poto- cucrema. Xja0podusi.

Tema 3.4 AEJIEHUE KJIETKU. MUTO3 (3 1)

KusHeHHBIN IIUKJ KJIIETKH U €r0 NPOJIOJIKUTEJIbHOCTD. J/lesieHue kieToK. KiIeTKu B MHOTOKJIETOYHOM OpPTaHU3ME.
I[TousaTue o nuddepeHNUPOBKE KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKHN ITUKJI: HHTepdasa, peayIIHnKaIus
JAHK; MmuTo3, (pazbl MUTOTUYECKOTO JIEJI€EHUA U ITPpeoOpa3oBaHUsA XPOMOCOM; OHMOJIOTUYECKHUHM CMBICII 1 3HAUEHHUE MUTO3a
(becnosioe pa3zMHOKEHHE, POCT, BOCIIOJIHEHUE KJIETOYHBIX MOTEPHh B (PU3HOJIOTHUYECKHUX U ITATOJOTHYECKHUX YCJIOBHUAX).
ITpog0IIKUTENTHPHOCTh MUTO3a. DTANBI CIIUPATU3AIUN XPOMOCOM.

lemoHncmpauusn. PUrypbl MUTOTHUYECKOTO IEJIEHUA B KJIETKaX KOPEIIKa JIyKa M0Ji MUKPOCKOIIOM U Ha CXeMe.
JlabopamopHuvle u npakmuueckue padoomul
M3yueHrne MUTO3a B KJIETKAX KOPEIIKa Jiyka (BUPTyaJIbHO M/ WJIM HA TOTOBBIX IIperaparax).
IMPEAMETHBIE PE3YJ/IBTATBI OBYYEHUA
Yuyammecsa J0JI2KHbBI 3HaATh:
e MUTOTHYECKUU U >KU3HEHHBIU ITUKJI KJIETKU U UX ITPOJOI>KUTETBHOCTD;
O poIecchl, IPOUCXOAAINME HAa KaxKJ0U dpas3e MUTO34;
BapuaHTHI MUTO34a;
0COOEHHOCTH MHUTO3a B PACTHUTEJbHBIX U JKUBOTHBIX KJIETKaX;
9TaNbl COHUPAINU3AIUU XPOMOCOM;
e OMoOJIOTHYECKOE 3HAUEHUE MUTO3A.
Yuamuecs JOJIZKHBI yMeTh:
e OIIHCHIBATH CTPOEHUE U (PYHKIITUH XPOMOCOM;
JAaBaTh OITpesieJIeHHEe KapUOTUIIa U XapaKTEPHU30BaTh €T0;
OIIMCBIBATh MUTO3 IO (pazam;
pasaugyaTth MUTOTUYECKHH (KJIETOYHBIN) MUKJI U JKU3HEHHBIU ITUKJI KJIETKH.
OcHoéHble noHsamus. KU3HeHHBIM HIUKI KJIeTKUu. Xpomocombl. Kapumotun. MuUtoTudecKUil IHUKII; MUTO3.



Buosnorumueckuii cmpbicsi murtosa. IIpodasza. Meradasza. AHadasza. Temodasza. Permnukanusa (peaymimkamnusi) JTHK.
Crnupanusanusa XpOMOCOM.

Tema 3.5 PASMHOXKEHUE: BECIIOJIOE U I1OJIOBOE (4 1)

Cy1iHOCTh ¥ OPMBI pa3MHOKEHUA OPTaHU3MOB. becriosioe pa3daMHOKeHHE PAaCTEeHUH U *KUBOTHBIX. Bujibl 6ecosioro
pPa3MHOXKeHUA. BapuwaHThl  BereTaTUBHOIO  pPa3MHOXKeHUsA. BereraTuBHBIEe  oOpraHbl  pacteHuUul. [leieHwue.
Cniopoo6pazoBanue. [ToukoBanue. ®parmenrtanusa. [losioBoe pa3zMHOKEHUE KUBOT- HBIX U PACTEHUI; raMeThl, IOJIOBOH
npoiiecc. buosiornueckoe 3HayeHUE II0JI0BOTO PAa3MHOKEHUA.

demoncmpauyun. Cxembl, WUTIOCTPUPYIOIIUE CIIOCOOBI BET€TATUBHOTO PAa3MHOXKEHHUsS PAaCTEHUM; MHUKPOIIpeIrapaThl
AUNEKIIETOK; (poTorpacdun, oTparkarniue pazHooOpa3ue NOTOMCTBA Y OJJHOU ITapbl PpOJUTEEH.
IMTPEAMETHBIE PE3YJ/IBTATBI OBYUYEHUA
Yuamuecs JOJ/IKHBI 3HATh:

e GOpPMBI U pacIpOCTPAHEHHOCTH OECII0I0TO PA3MHOKEHU;

e 0COOEHHOCTH OECITOJIOTO Pa3MHOYKEHHUsI PACTEHUH U }KUBOTHBIX;

e CYIIIHOCTH IOJIOBOTO PAa3MHOKEHU U €ro OMO0JIOTUYeCcKOe 3HAUEHUE.
Yuaimmuecsa A0 KHBI YMETh:

e XapaKTepHu30BaTh OMOJIOTHUYECKOE 3HAYEHHE OECIIOJIOTO0 PA3MHOXKEHMS;

e pasauvaTh GOPMBbI OECIIOIOTO PA3MHOXKEHUS;

e pa3yIU4YaTh CIOPY KaK CHENUATN3UPOBAHHYIO KJIETKY, ITPEJHA3HAUEHHYIO JIJ1s1 0€CII0JIOT0 PAa3MHOXKEHUS, U CIIOPY
OakTepuii;

e OOBACHATH MPEUMYIIECTBO MOJIOBOTO PA3MHOKEHHUS.

OcHoeHble noHamun. PasmHoxeHue. becnosioe pazmHoxkeHue. [1osioBoe pazMHOxKeHHe. BeretaTuBHOe pa3MHOKEHUeE.
Henenue. Crniopoob6pazoBanue. Cnoopa. Perenepamusa. Kiion. Cnoopanruu. BereratuBHble opranHbl. OJHOZOMHBIE U
JABYZIOMHBIe pacTteHus. [TosoBo numMopdusMm.

Tema 3.6 OBPASOBAHMUNE I10JIOBBIX KJ/IETOK. MEIO3 (4 g)

Meiio3 U ero OTJIMYHs OT MHTO3a. buosiornueckoe 3HaueHue meiiosza. OcobeHHoctu mmpodasbl 1. ameroreHes.
dranbl 00pa3zoBaHUs IIOJIOBBIX KJIETOK: Pa3dMHOXKEHHUE, POCT, co3peBaHHe (Mero03) u (GOopMUPOBAHHE MOJIOBBIX KJIETOK.
OcobeHHOCTH CcHepMaToreHe3a W OBOreHe3a. J3HadYeHHE TraMeToreHes3a. llapTeHoreHe3 KakK BapUaHT I10JIOBOTO
Pa3MHOKEHHUSI.

IMTPEIMETHBIE PE3YJIBTATBI OBYUEHUA
VYyuammuecs MOJI2KHBI 3HATH:
e CYIIHOCTHh MeH03a U ero OMO0JIOTHYECKOE 3HAUEHUE;
e IIPOIleCC TaMEeTOTeHe3a U ero ATalrbl.
Yuamuecs JOJI3KHBI yMeTh:



XapakTepHu30BaTh OMOJIOTHUYECKOE 3HAaUEHHE II0JIOBOTO Pa3MHOKEHHU S ;
OOBSICHATH ITPOIlECC MeM03a U XapaKTEPU30BaTh €TI0 ATallbl;
OITHMCHIBATH ITPOIIECC TAMETOTeHEe3a U BbIJIEJIATh OCOOEHHOCTHU CIIEpMaTOTeHe3a U OBOTEHE3a;
passinyaTh ciepMaTO30U/Ibl U CHEPMUU;
BBIJEJISATh OCOOEHHOCTHU NPOTEKAHUSI TaMETOTeHe3a y PACTEHUH U YKUBOTHBIX;
OMIPEIEISITh POJIb MEM03a B }KU3HEHHBIX ITUKJIAX PA3JIMYHBIX OPTaHU3MOB.
OcHoeMble noHamun. Meiio3. buBanenTtsl. Terpaapl. KpoccunuroBep. 'amertsl. Aliniekinerka. Conepmaro3ounsi. ConepmMui.
I'amerorene3. CnepmartoreHe3. OsoreHe3. Cragusa pasMHoxkeHus. Cragusa pocra. Craausa cos3peBaHus. Cragus
dopmupoBanusa. PasznespHOnosble opraHu3Mbl. I'epmadpoautsel. IlapreHorenes.

Tema 3.7 OIVIOJAOTBOPEHMUE (2 u)

Omj10I0TBOPEHUE UM €ro CYHIHOCTh. BHOJIOTUYECKUN CMBICIT OIUIOJOTBOPEHHUs. BapmaHTBHI ONJIOIOTBOPEHUSA
(Hapy>kHO€, BHYTPEHHee, IIepEeKPECTHOe, CaMOOIUIOJIOTBOPDEHUE, €eCTEeCTBEHHOe U HCKyccTBeHHoe). OcobeHHOCTH
OIUIOZIOTBOPEHUsI y pacTeHud. [IBOWHOE OIJIOIOTBOPEHHE y MOKPBITOCEMEHHBIX. VCKYyCCTBEHHOE OILIOJJOTBOPEHHE Y
YyeJIOBEKA U IIPUHITUIIBI JIEUeHUsT OeCIIIOU .

ITPEAMETHDBIE PE3YJ/IBTATBI OBYUEHUA
Yuaiuecs JOJI2KHBI 3HATh:

e CYIIHOCTH OILJIOJTOTBOPEHUS U €TI0 PA3HOBUIHOCTH;

e TIPUYUHBI ITOSIBJIEHUS PA3INYHBIX TUIIOB OILJIOJOTBOPEHUS;

e IIOUEMY OIJIOJJOTBOPEHHE NPOUCXOAUT IMIPEUMYIIECTBEHHO BHYTPU BU/IA;

e CYThb JBOMHOI'O OIUIOJOTBOPEHMU.
Yuanuecsa JOJ/IKHbI yMeTh:

e OOBACHATH ITPOIIECC OTVIOJOTBOPEHMS U 0Opa30BaHUS 3UTOTHI;

e OIIMCHIBATH MPOIIECC OIUIOIOTBOPEHUs Y IIPEACTaBUTEJIE Pa3HBbIX CHCTEMaTHYECKHX rpynil (OTAesI0B pacTeHUH U
THUIIOB >KUBOTHBIX).

OcHoeHble noHamua. OIoJ0TBOPEHUE: Hapy»KHoe, BHyTpeHHee. OceMeHeHUe. 3urota. /[BoliHOe OIJIONOTBOPEHHE.
HckyccTBEHHOE OIUIOZIOTBOPEHUE. DKCTPAKOPIIOPAJIbHOE OILJIOJOTBOPEHUE.

Tema 3.8 THAUBUAYAJIBHOE PASBUTHUE OPTAHNU3MOB (6 1)

OMOpPUOHAJIBHBIN Iepuo/; pa3BuTuA. OCHOBHBIE 3aKOHOMEPHOCTHU ApoOJieHUs; oOpa3oBaHUE OJHOCJIOUHOTO
3apojpinia — Osactysnbpl. lacTpynAanusa; 3aKOHOMEPHOCTU OOpa3oBaHUA JIBYXCJIOWHOTO 3apojblllla — TacTPYJIbl.
ITepBuuHBINE OpraHoOreHe3 U AajbHelniasa Aud@PepeHUPOBKA TKaHEH, OPraHoB W CHCTEM. B3amMogelcTBHE Tpex
3apOBINIEBBIX JIUCTKOB. OpHOANIIEBble (MOHO3UTOTHBIE) Osin3Henbl. [locTaMOpuoHaIbHBIN Hepuos pa3BUTHsI. POpMbI
NOCTASMOPUOHATIPHOTO Mepuosa pa3BuTus. Hemnpsmoe pa3BuTHe; MOJIHBIA U HEINOJHBIM MeTamopdo3. buosiornueckuii
cMBbIc pa3dButuda ¢ meramopdosoM. IIpamoe pazsuTtue. CtapeHue.



demoucmpauyun. Tabnuipl, WJIIOCTPUPYIOIIHE IIPOIECChl pPaHHUX HTAIOB HSMOPHOHAJIIBHOTO pPa3BUTUA WU
MeTamMopdo3a y YWIEHHUCTOHOTUX, IIO3BOHOYHBIX (JKECTKOKPBLIBIX M YeNIyeKPbLIbIX, aM(puOuil); cxemMbl Impeobpa3zoBaHUsI
OpraHoOB U TKaHeH! B MpoIlecce OHTO- U (pUjoreHesa.
IMPEIMETHBIE PE3YJ/IBTATBI OBYUYEHU A
Yuanmimecsa JOJIZKHBI 3HATHh:

e OIIpe/ieJiIeHuEe MMOHATUSA «OHTOTEeHE3»;
MePUOAU3AIHUI0 UHAUBUYAJIBHOTO PA3BUTHS;
STaITbl 5MOPUOHAJIBHOTO PAa3BUTHSI,
HCTOYHUKHU PA3BUTUA OPraHOB B IIPOIlecce OHTOTEHE3A;
dOopMBI TOCTAIMOPHUOHATIHHOTO PAa3BUTHSI;
0COOEHHOCTH IIPSAMOTO Pa3BUTHSI;
0COOEHHOCTH BHYTPUYTPOOHOTO PAa3BUTHUS;

e OCHOBHOU OMOTeHETUYECKHUH 3aKOH.
Yuamuecs JOJIKHBI yMETh:

e OIIUCHIBATH MIPOIIECCHI, IPOUCXOISIIHE IPU APOOJEHUH, TACTPYJISIIIUN U OPTaHOTEHESE;
XapakTepu30BaTh GOPMbI IOCTIMOPHUOHAJIBHOTO PA3BUTUS;
pas3auyaTh MOJIHBIU U HETIOJTHBINM MeTaMopd03;

PacKpbIBaTh OMOJIOTUYECKHUH CMBICJI Pa3BUTUS C MeTaMOpP(do30M;
XapakKTepHU30BaTh STAIlbl OHTOTEHE3a.

OcHoeéHble noHamust. OHtoreHe3. Tumbl oHTOreHe3a. IDmOpuoreHesd. JIpobisieHue (Oiactyssamusa). Mopysa.
Tacrpynsanusi. Helipysia u Heblipyssinusi. [luddepennupoBka kiaeTtok. OpranoreHe3. Mertamopdo3. MOHO3UTOTHBIE
onusHenpl. IlmameHTa. DMOpPHOHAJIBHBINA IepuOa pPas3BUTUA. [locTAMOpUOHAJIBHBI IIE€PUOJ Ppa3BUTHUsA. PocCT:
OrpaHUYEHHBIN U HEOTPAHUYEHHBIH.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTHUBHOE 3/1I0POBBE (4 u)

OcobeHHOCTU 3MOPHOHAJIBPHOTO Pa3BUTHs YesioBeKa. [Ipoliecchl, IPOUCXOAsINNE Ha pAaHHUX dTalax sMOpHoreHesa
(bopmupoBaHue Mopysbl u O6s1acTysbl). [lepBolil aTan AuddepeHITUPOBKH KJIETOK 3apoabinia. [TpearIoHbpIid U MJIOHBIHN
nepuoabl. POpMHpPOBaHHE 3apPOJBIIIEBBIX (BPEMEHHBIX, HNPOBH30PHBIX) opraHoB. PoxkaeHue. IlocTaMOpuOHAIBHBIN
HEeEPUO/] Pa3BUTHsS: JOPENPOAYKTHUBHBIN, PENPOAYKTHUBHBIN IEPHO/BI, CTapeHWe Hu cMepTh). IlosioBoe co3peBaHUE.
Kputnueckue 1mepuoabl OHTOreHe3a. BiiMsHME HUKOTHMHA, aJIKOTOJIsI W HAPKOTHKOB HAa pa3BUTHE 3apojplllia U
PENPOAYKTUBHOE 3J0POBhe UesoBeKa. MexaHUu3Mbl CTapeHUs.

Jlemoncmpauusn. Tabiuipl, WIJTIOCTPUPYIONINE IPOIEeCChl PAHHHUX 3TAIIOB SMOPHOHAJIHbHOTO PAa3BUTHUS YeJIOBEKA.
ITPEAMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuyammecsa J0JI2KHbBI 3HaATh:

e OCOOEHHOCTH OHTOreHe3a UYeJIOBEKA;



IepruoON3al U0 NHANBHU/yaJIbHOTI'O Pa3BUTHUA YEJIOBEKA;
ATanbl SMOPHUOHAJIIBPHOTO PAa3BUTHS UEJIOBEKA;
cnenuasibHble (BpeMeHHbIE, IPOBU30PHBIE) OPTAHBI;
0COOEHHOCTH U TEPUOAN3AIIUIO TIOCTIMOPHUOHAJIBHOTO PAa3BUTU A YEJI0OBEKA;
e MEXAaHHU3MBbIl CTAPEHUA OpraHu3Ma.
Yuamuecsa JOJIZKHbI yMeTh:
e ONHCHIBATH IIPOIIECCH], IIPOUCXOAAIINE IPU APOOJIEHUU, TACTPYJISIIIUA U OPTAHOTEHE3€e YETI0OBEKA;
e DA3JINYATh 3aPOJABINIEBBIN U MJIOAHBIN, SMOPUOHAJIBHBIN U TOCTAMOPHUOHAJIbHBIU DTAIlbI;
e XapaKTEPHU30BaTh MOCTAIMOPUOHAIIFHOE PA3BUTHE UeJIOBEKA IO dTAallaM U KPpUTHYECKHE IIePUO/bl OHTOTEeHE3a;
e XapakTepus3oBaTh (aKTOPbl pPHCKa IIPU PAa3BUTHHU 3apojiplilia (BAWUSHUE aJIKOTOJIA, HUKOTUHA, BHUPYCHBIX
3abosieBaHUN MaTepH).
OcHoeHble noHamus. Mopyaa. baacryna. IN'actpysa. Hetipysna. CrienuasbHble OpraHbl. /JlopenpoaAyKTUBHBIN II€PUO/.
PenpoaykruBHblll nepuo/. [lepuos ctapeHus.

Tema 3.10 T'EHETHUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEACTBEHHOCTU W UW3MEHYUBOCTU. I. MEH/IEJ/Ib —
OCHOBOIIOJIOKHHUK TEHETUKMU (2 9)

Hcropusa paszButusa reHetuku. OTkpbiTue I'. MeHesileM 3aKOHOMEPHOCTEN HacjieJOBaHUs IMPU3HAKOB. OCHOBHbBIE
MOHSITHUS T€HETUKU (TeH, JIOKYC, TOMOJIOTUYHbBIE XPOMOCOMBI, TOMO3HUTOTAa, TeTEPO3UT0Ta, IOMUHAHTHOCTbH, PEIECCUBHOCTH,
reHoTuM, (peHotu). ['MOpuOIOTUYECKUH MEeTOJ U3YYEHHUsI HACJIE/ICTBEHHOCTHU. MeTo/ bl reHETUKH. 3GHAUEeHUE T€eHETHKHU.

lemoncmpauusn. PoocoBHbBIE BhIJAIOIIUXCA ITPEACTaBUTENEH KyIbTyPbl. XPOMOCOMHBIE aHOMAJIUN YeJIOBEKA M HX
dEeHOTHITUYECKHUE TPOSIBIEHU .

INPE/IMETHBIE PE3YJ/IBTATBI OBYUEHUA
Yuyammecsa J0JI2KHbBI 3HaATh:

e OIIpe/ieIeHUe TeHETUKU KaK HAYKH;

e OCHOBHbBIE€ TE€HETHYECKHE IIOHATHA: «TE€H», «aJlJIeJib», «JIOMHUHAHTHBIA INPHU3HAK», <«PEIEeCCUBHBIA NPHU3HAK»,
«(peHoTUIm», «KTEHOTHUIT», «KTOMO3HUTOTa», «T€TEPO3UTOTA»;

e CYIIHOCTH THOPHIOJIOTHUYECKOTO METO/Ia U3YUE€HHsI HACJIEICTBEHHOCTH;

e METOJIbl TeHETUKU (reHeasIoTUYecKUui, OJIM3HEeIOBbI, OWOXUMHUUYECKUH, IUTOT€HETHYECKUUH, ITOMYyJIAIHMOHHO -
CTAaTHCTUYECKUN);

e OCOOEHHOCTH TOpOXa, KOTOPBIE ITO3BOJHUIN MEHEI0 BBISABUTH CTATUCTUYECKUE 3aKOHOMEPHOCTH HacCJIe/JOBaAHUSA
Opu3HakKoB (ObICTpOE Pa3MHOXKEHHE, CIIOCOOHOCTh K CAMOONIBUIEHUIO M IIOJIyY€HHUIO YHCTBIX JIMHUH, HAJIUYUE SAPKO
BBIPDA’KEHHBIX aJIbTEPHATUBHBIX ITPU3HAKOB).

Yuamuecs JOJIZKHbI yMeTh:
e IHCIIOJIb30BAaTh T€EHETUYECKYIO CUMBOJIUKY ITPU COCTABJIEHHUU CXEM CKPENTUBAHUSI;
e 3aMUCHIBATH T€EHOTHUIIBI OPTAHU3MOB U BBIITHUCHIBATh UX TAMETHI;



e pas3J4yaTh 'OMO- U T€TEPO3UTOTHHIE OPTaHU3MBI.
OcHo8Hble nouamua. HaciezncrBeHHOCTh. VI3aMeHYuBOCTh. ['eH. 'eHoTumn. ®eHotun. Asuiesnb. JIOMUHAHTHBIA MPU3HAK.
PeneccuBHBIY Tpu3HaK. ['ubpua. AsibTepHATUBHBIA Npu3HakK. [omo3urora. I'erepos3urora.

Tema 3.11 SAKOHOMEPHOCTH HACJIEJOBAHHUA. MOHOTUBPUTHOE CKPEIIITMBAHWE (4 1)

MouorubpuziHoe ckpelquBaHue. J/[OMUHAHTHbIE U pelEeCCUBHbIEe NPHU3HAKU. AJUIeJIM YW aJUleJIbHble TeHBI.
I'oMo3UroThI U reTepo3uroThl. IlepBoIil 3ak0H MeHesnss — 3aK0H eJUHOOOpa3ua ruOpU/10B IEPBOTO NOKOJIEHUS (IPaBUJIO
noMuHUpoBaHUuA). He- mosilHOe JOMUHUPOBaHUE WU IIPOMEXKYTOUYHOE HacJjeioBaHue. Bropoil 3akoH MeHenss — 3aKOH
pacierieHus. 3aKoH (rumnoresa) YuCTOThI raMeT. [{uTosornyeckiie OCHOBBI MOHOTHOPU/HOTO CKPEIUB aHUSA.

demoncmpauyun. CxeMbl CKpelUBaHUA, WTIOCTpUpyoinue onbITel I. MeHAenss 1O MOHOTHOPUIHOMY
CKpEeNniuBaHUIO.
JlabopamopHsble u npakmuueckue padbomaul
Perenue 3a1au HAa MOHOTHOPU/THOE CKPEIIIUBAaHUE.
ITPEAMETHDBIE PE3YJ/IBTATBI OBYYEHUA
Yuaimmmuecs JOJIKHBI 3HATh:
e IIEPBBIU U BTOPOU 3aKOHBI MeH1es;
e 3aKOH YHCTOTBI raMeT;
e IIUTOJIOTUYECKHE OCHOBBI MOHOTHOPHU/THOTO CKpEIUBaHUSA.
Yuamuecs JOJ/I2KHbI yMeETh:
e JIaBaTh OIIpe/ieJIeHue TOMO3UTOT U TeTEPO3UTOT;
COCTABJIATH CXEMbBI MOHOTHOPU/THOTO CKPEIUBAHUSA PU IIOJTHOM U HEIIOJITHOM JIOMUHUPOBAHUU;
pasaunyaTth paclierieHrue 0o (eHOTUIy U TeHOTUIY;
pelaTh TeHETUYEeCKHE 33/1a4i HA MOHOTHOPUTHOE CKPENTUBaHUE.
OcHoéHble noHamun. JIOMUHAaHTHBIM OPU3HAK, PELeCCUBHBIU IIPpU3HAK. AJLIesb, ajjlejibHble TeHbl. 3aKOH
equHOOOpas3usi TUOPHUZOB IEPBOrO IIOKOJIEHUs. 3aKOH pacHielvieHuA. 3aKOH UYHUCTOThI TrameT. ['OMO3UTOTHBIE WU
reTepo3UroTHbIE OPTaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTU HACJIEAOBAHUA. ANTUBPU/THOE CKPEIIINBAHUE (4 u)
JdurnbpunHoe ckpemniuBanue. Tperuit 3akoH MeHaesna — 3aKOH HE3aBHCHUMOIO HacJIeJOBAHHUS IIPHU3HAKOB.

Ananusupyioniee ckpeniuBanue. I[lonurunbpugHoe cKkpenjuBaHue.

lemoncmpauyusn. CxemMbl CKpeIIUBAHUS, WITIOCTPUPYIOIUE ObIThI I'. MeHaess1 1o JUTruOopuIHOMY CKPENTUBAHUIO.
JlabopamopHsble u npakmuueckue padbomul
Pemnenue 3ajau Ha AUTHOPUTHOE CKpPEIIUBAaHUE.
ITPEAMETHDBIE PE3YJ/IBTATBI OBYUYEHUA
Yuyanimuecs JOJKHBI 3HATh:



e TpeTuu 3aKOH MeHess.
Yuamumecs J0/IKHbI yMeTh:

e COCTaABJIATH CXEMBbI IUTUOPHUIHOTO CKPEIUBAHUS;

e COCTaABJIATH pelneTky IlenHera;

e CUNTATh KOJIMYECTBO TaMET U BO3MOKHBIX IOTOMKOB B 3aBHCHMOCTH OT T€HOTHUIIA POJUTEIIEH;

e peniaTth TeHETUYECKHUE 33/[aUH Ha JIUTHOPHTHOE CKPENTUBAHUE.

OcHOB8HbIEe NOHAMUA. 3aKOH HE3aBUCUMOTO HacJelOBaHWs NPU3HAKOB. AHAJIU3UPYIOIEE CKpelniuBaHUe. PerneTka
Ilennera.

Tema 3.13 XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTU (4 1)

XpomMocOMHAaA TeopuA HacJeACTBEHHOCTH. 3aKOH Moprana. I'pynna cruerienus. IIpuunHbl HapylieHUA CHEIJIEHUA
reHoB. PaccrosgHme MexJy TreHaMH M 4YacToTa KpPOCCHHTIoBepa. l'eHeTHueckue KapTbl XpPOMOCOM. MoOJieKyasapHO-
reHeTUu4ecKue KapThl.

demoncmpauyusn. CxeMbl CKpelllBaHUsA, WJJIIOCTPUPYIOIIUe onbITel T. Moprana u KpOCCUHIOBeEp.
JlabopamopHuvle u npakmuueckue padéomuslt

Pemenue 3a71a4 Ha clienJIeHHOE HacjleJOBAHUE IPU3HAKOB U ONIpe/leJIeHUe PACCTOAHUA MeXX/ly TeHaMU.
ITPEAMETHDBIE PE3YJ/IBTATBI OBYYEHUA
Yuaimuecsa JOJKHBI 3HATh:

e OCHOBHBIE II0JIOKEHHU S XPOMOCOMHON TEOPUU HACJIeJCTBEHHOCTU;

e 3akKoH MopraHa;

e IIPUYUHBI HAPYIIIEHUS CIIEIJIECHUS;

e 3aBHCHUMOCTH HaCTOTHI KPOCCUHIOBEPA OT PACCTOAHUA MEK/Ly '€ HaMU.
Yuamuecsa JOJIZKHbI yMeTh:

e COCTAaBJIATH CX€MbI CKPEIl[MBAHUA [IPU ClleIJIEHHOM HacJIeIOBAHUU IPU3HAKOB;

e peliaTh 33Ja4y Ha CliellJIEHHOe HacJjleJoBaHue IPU3HAKOB, YaCTOTY KPOCCUHIOBEPA U PACCTOAHUA MEK/1y TeHaMU;

e PACCUYHUTHIBATH PACCTOAHUE MEK/y T€HAMHM I10 4aCTOTe€ KPOCCUHIOBEPAa U ONPENesIATh IIPOIEHT KPOCCOBEPHBIX ramMeT U
OTOMKOB IO PACCTOAHUIO MEX/ly TeHAMHU.

OcHO8Hble NoHamMust. XpOMOCOMHAsA TeOpUs HacjeAcTBeHHOCTH. 3akoH Moprana. Kpoccunrosep. I'pynna crensieHus.
Mopranuna. KpoccoBepHbie raMmeTbl U OpraHU3Mbl.

Tema 3.14 COBPEMEHHBIE ITPE/ICTABJIEHUA O TEHE U TEHOME (2 u)

I'enoMm. TI'eHOTUII KaK cHCTeMa B3aUMOJIEMCTBYIOIIUX TeHOB. I'eHOM dYesioBeka. MexaHHU3Mbl aKTUBAIlUU U
Ho/laBJIEHUS aKTUBHOCTU IreHOB. CTpoeHus ornepoHa. CTPYKTypPHBIE U PeTryJIATOPHbIE T€HbI U YyYaCTKU reHa. 'eH s5ykapuoT u
OPOKapUOT. B3anMo1eicTBUSI aJIJIEIBHBIX U HEAJ/UIEJIbHBIX TEHOB. [IyefioTponusi. DKCOPECCUBHOCTH U IIEHETPAHTHOCTbD.
demoncmpauyusn. CxeMmbl TEHOMOB U T€HOTHUIIOB.



JlaGbopamopHuble u npakmuueckue padéomult
Permenue 3a/1a4 Ha B3aUMO/IEUCTBHE aJJIEJIbHBIX U HEAJLJIEJIbHBIX T€HOB U IIEHETPAHTHOCTD.
IMTPE/IMETHBIE PE3YJIBTATBI OBYUEHUA
Yuanmimecsa JO0JIZKHBI 3HATH:
e OIIp€e/ieIEHUE MOHATHU «T€HOM» U «T€HOTHUII»;
e BU/bI B3BANMOJIEHCTBUS I'€HOB.
Yuamuecs JOJKHBI YMeETh:
e pa3jindyaTh HOHATHUA «KT€HOM », «KT€EHOTHII», «T€HOMOHI»;
OIIpEeNEJISITh BUABI B3AaUMOJIEVICTBHUS aJUIEJIbHBIX W HEAJIJIEJIbHBIX T€HOB;
OPUBOJUTH IIPUMEPHI IJIEHOTPOITHOTO JEeNCTBUS T€HOB,;
peliaTh 3a/1la4yr Ha B3aUMOJIENCTBUE a/lJIEJIbHBIX U HEeAaJIJIEJIbHBbIX TEHOB U IIEHETPAHTHOCTD.
OcHoBHble noHamus. I'ed. I'enom. 'enorun. BzaumogelicTBUsI TEHOB.

Tema 3.15 TEHETUKA I10JIA (4 1)
XpOMOCOMHOe oIlpefieJieHre I10ji1a. AyTOCOMBI U HOJIOBBIE XPOMOCOMBI. 'OMOraMeTHBIM M reTeporaMeTHBIN IIOJI.

Tunsl onpenesieHust mosia (IIporaMHOeE, CHHTaMHOE U sIuraMHoe). IIpu3Haku, crerieHHble ¢ mosioM. 3abojieBaHUA U
AedeKTshl, ClIleIlJIeHHbIE C II0JIOBBIMA XPOMOCOMAaMH.

demoncmpayust. CxeMbl XpOMOCOMHOTO OIIpe/ieJIeHUA I10J1a.
JlabopamopHsble u npakmuueckue padbomaul

Pemenue 3as1a4 Ha ClIIeIJIEHHOE C IIOJIOM HacJjleloOBaHNe IPU3HAKOB.
ITPEAMETHDBIE PE3YJ/IBTATBI OBYUYEHUA
Yuamuecsa JOJIKHBI 3HATh:

e TUIIBI OIPe/eJICeHUs I10J1a;

e IIPU3HAKU, CIeIJICHHBIE C IOJIOM;

e TOMOTaMETHBIU U reTeporaMeTHBIN MO0J1 Y Pa3JIMYHbBIX OPTaHU3MOB.
Yuamuecsa JOJI2KHBI yMeTh:

e COCTABJIATH CXE€MbI CKpEIIUBAaHUA IIPU HACJIEIOBAHUY IIPU3HAKOB, CIEIIJIEHHBIX C IIOJIOM;
peniaTts 3a/1a4uy HA HAcJeJOBaHUe IIPU3HAKOB, CIENJIEHHBIX C II0JIOBBIMU XPOMOCOMaMU;
OPUBOAUTH NPUMeEPHI 3a0051eBaHUU U e EKTOB, CIENJIEHHBIX C II0JIOBBIMU XPOMOCOMaMU;
OIIpeesisATh TOMOTaMEeTHBIN U reTepOoraMeTHBIH I10JI IO cXeMaM CKpeIluBaHU;
OPUBOJUTH IIPUMEPBHI OIIPeJiesIeHUS 110J1a Y PA3JIMYHbBIX OPTaHU3MOB.

OcHoeHble noHsamus. 1losn. 'omoramerHbitl noJi. 'ereporameTHsbiil nos. [Ipu3sHaku, crierieHHbIE ¢ 1ToJ10M. ['emoduius.
JlasIpTOHU3M.

Tema 3.16 U3SMEHUMBOCTb: HACJIEACTBEHHAA 1 HEHACJIEJICTBEHHAA (4 1)



M3MeHUYHMBOCTh KAaK OJHO N3 OCHOBHBIX CBOMCTB KHBBIX OpraHusmMoB. HaciiezncrBeHHast (reHoTHIIMYEcKas,
UHUBU/AyaJIbHAsI, HeOoIIpeZiesieHHasA). MyTanuoHHasi W KOMOUWHATUBHAas W3MEHYHUBOCTb. MyTanuu U MyTareHBbl.
HenacnencrBenHasa (onpenaesieHHasi, rpynnoBasi, MoAudUKAUOHHAA) U3MeHYUBOCTh. Moaudbukanuu. Hopma
peakuuu. KpwuBasa HopmasibHOTO pacupenenenus (kpuBass T'aycca). Cratucrudyeckue 3aKOHOMEPHOCTH
MOANUPUKATTUOHHON U3BMEHUYUBOCTH.

lemoncmpauun. IlpuMmepbl HacIeACTBEHHOW (MyTallMOHHOW W KOMOWHATHUBHOW) W HEHAaCJ/IEICTBEHHOU
(MomudpUKaITMOHHON) U3MEHUYUBOCTU, MEXaHU3MOB MyTaIlHH.
JlabopamopHsble u npakmuueckue padbomaul

N3yyenne wmoanupUKAIMOHHON UM3MEHUYUBOCTH HAa MOPHUMeEpe PpacTeHUU, COCTaBJIeHHEe BapUAUOHHOTO psAAa U
BapHUAaIlMOHHON KPUBOM.
IMTPEAMETHBIE PE3YJ/IBTATBI OBYUYEHUA
Yuamuecs JOJ/IKHBI 3HATh:

e OIlpejesieHue U KiacCu@PUKAIIUIO U3MEHYNBOCTU;

e KyIaccuUKaIUIO HACIeJCTBEHHON U3MEHYNBOCTY;

e KJIaCCUPUKAIUIO MYyTAIIUU 10 Pa3HBIM IPU3HAaKaM;

e IIpUMepPbI MOAUPUKATTUHN.
Yuamuecsa JOJMKHbI YyMeThb:

e pazsiMyaTh BUAbI U3MEHUYNBOCTU;

e OIIEHUBATh BO3MOXKHBIE ITIOCJIE€/ICTBUA BJAUAHUA MyTareHOB Ha OpraHu3M;

e OI€EHUBATh POJIb BHEIIIHEHN Cpe/bl B PA3BUTUU U MIPOABJIEHUU NPU3HAKOB.

OcHo8Hble NOHAMUA. I3MeHUYUBOCTh: HacjeJCTBEHHAA U HeHacsecTBeHHass. Myranuu. Myrarensl. Mogudukanun.
Hopma peaknuu.

Tema3.17TEHETUKA U 3/IOPOBBE YE/IOBEKA (2 1)

I'eneTuka desioBeka U ee paszesbl. MeToabl TeHETUKH dYesioBeka. HaciezncrBeHHble 60OJIE3HU, TE€HHbBIE H
XpOMOCOMHBIE. AHOMaNMUU pa3dBuTHsi. CoMaTUYECKUEe U TeHepaTHBHbIE MyTanuu. [IPpUHIUIIBI 3I0POBOTO obOpasa
JKU3HU, JIMAaTHOCTHUKH, TNPOPUIAKTUKH U JIeUeHUsI TeHeTHYeCKUux OoJsie3Herl. MeauKOo-TeHETHYECKOE
KOHCYJIBTUPOBAHHUE.

demoncmpauyus. IIpumepsbl TEHHBIX U XPOMOCOMHBIX OOJIE3HEH UEJIOBEKA.
INPEAMETHDBIE PE3YJ/IBTATBI OBYUEHUA
Yuarmuecs JOJIKHBI 3HATh:

e KyIacCU(PUKAIHUIO MyTallUi U HACJIEJCTBEHHBIX O0JIe3HEN YeI0BEeKa;

e TeHHbBIE U XPOMOCOMHBIE OOJIE3HU YETOBEKA U UX HPOSBIICHUS;

e MPUHIUIIBI 3/JOPOBOro 0Opa3a *KU3HU;

e METOJbI IUAaTHOCTUKHU, MPO(PUIIAKTUKHU U JIEYEHUS HACJIEJICTBEHHBIX OOJIE3HEMN.



Yuamuecs JOJIKHBI YyMeTh:
e pasyinyaTh HACJIEeJCTBEHHBIE OOJIE3HU UEJIOBEKA;
e IIPUBOJUTH IPUMEPHI T€EHHBIX U XPOMOCOMHBIX OOJIE3HEHN YEJIOBEKA;
e OIleHUBaATh (paKTOPHI PHUCKA BOBHUKHOBEHUS HACJIEACTBEHHBIX O0JIe3HEN UesIOBEKA.
OcHo8Hble noHamus. I'ennble 601e3HU. XpoMocOoMHBIe O0s1e3HU. CoMmaTrnueckue MyTanuu. 'eHepaTUBHbBIE MyTaIlUH.

Tema 3.18 CEJIEKIIUA: OCHOBHBIE METO/IbI 1 JOCTUKEHUS (4 u)
Ceneknusi. Ilopona, copt, mrraMM. MeTospl ceeKIUuU. LleHTpbhl NPOUCXOKEHUsI KYJbTYPHBIX pPaCTE€HUMH.

Bxiaa H. M. BaBuyioBa B pa3BUTHE T€eHETUKHU U CEJIEKI[UU.

demoncmpauyusn. Kapra OEeHTPOB MNPOUCXOXKAEHUSA KYyJbTYPHBIX pacTeHUU. H3o0pakeHWA TMOpOoJ Pa3IudHbIX
JAOMAaIIIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PAaCTE€HHUU.
INPEJMETHDBIE PE3YJ/IBTATBI OBYUYEHUA
Yuaimuecsa JOJNKHBI 3HATH:

e OIIpenesIeHHE CEeJIEKIIUHN KaK HAYKU U €€ TEOPETHUUYECKUE OCHOBBI (T€HETHKA);

e METO/JBbI CeJIEKIUU;

e IIEHTPBI HPOUCXOKIEHUS KyJIbTYPHBIX PACTEHUU
Yuaimuecs JOJI2KHBI yMeTh:

e OTJIMYATH JIPYT OT APyra MeTO/ bl CeJIeKIIUU;

e pasjuvaTh NOHATHUA «IIOPOJa», KCOPT», «IIITAMM ».

OcHnoeéHnble nouamua. Ceneknus. Ilopomga. Copr. Illtamm. Ot6op. T'mbpuamzanusi. BiIu3KoOpoACTBEHHOE
ckpeumuBanue. I'erepo3uc. Hucrtele inHUU. lloumionaus.

Tema 3.19 BUOTEXHOJIOTHA: JOCTUKEHNA U ITIEPCITEKTUBBI PASBUTHUA (2 u)
buorexnosnorus. 'ennas nHkeHepusa. 'eHeTndecku MOAU(PUIIMPOBaHHBbIe OpraHu3Mbl. KiloHUpoBaHue. dTU4ecKue

aCIIEKThI OMOTEXHOJIOTUH.

lemoncmpauyusn. CxeMbl KJIOHUPOBAHUS U CO3/JaHUS TeHETUUYECKU MOANQPUIITUPOBAHHBIX OPTAaHU3MOB.
INPEAMETHBIE PE3YJ/IbBTATHBI OBYUYEHUA
Yuammecsa JOJI2KHbBI 3HaATh:

e OIIpefesieHHe U 33/laul OMOTEXHOJIOTUH;

e MeTOJbI OMOTEXHOJIOTUH;

e METO/Ibl T€EHHOU UH>KEHEPUU;

e DTHYECKUE aCIIEKThl OMOTEXHOJIOTUYECKUX pa3paboToK.
Yuamuecs JOJI3KHBI yMeThb:

e OIIEHUBATh 3TUYECKHE aCHEeKThl HEKOTOPHIX OMOTEXHOJIOTUYECKUX PAa3paboToOK;

e IIOHUMAThH HeOoOXOUMOCTh OMOTEXHOJIOTHUYECKUX ncceIOBaHUuM JJ1s IIOBBIIIEHUA 3P PexTuBHOCTU



CEJIbCKOXO3SIHCTBEHHOTO MTPOU3BOJICTBA Y CHHUIKEHHUS C€0ECTOMMOCTH POy KITHH.
OcHoeHble noHamun. buorexuosnorus. 'ennas nHkeHepus. Kiionuposanue. buostuka.
Medscnpedmemuule cea3u
HeopezaHuueckas xumus. OXpaHa IPUPOJBI OT BO3/IEHCTBUA OTXOJ0OB XUMHUYECKUX ITPOU3BOICTB.
Opzanuveckas xumus. CtpoeHue u GYHKIIUH OPraHUYECKUX MOJIEKYJI M UX MyTareHHOe JIefiCTBHUE.
dusukxa. PeuTtreHOBCcKOe U Apyrue nsiaydeHusa. [loHATHE 0 103€ N3IydeHNA U OMOJOTUYECKOU 3aIIuTe.
METAITPE/IMETHDBIE PE3YJ/IBTATbBI OBYUYEHUA
Yuaimuecs JOJI2KHBI yMeTh:
paboTaTh ¢ yueOHUKOM, COCTABJIATh KOHCIIEKT naparpada, cxeMbl U TaOJIUIIBI;
e paspabaThIiBaTh JIAH-KOHCHEKT TEMbI, UCIIOJIb3Yysl Pa3HbI€ HCTOUYHU KU UH(pOpMaInY;
e TOTOBUTH YCTHBIE COOOIIEHUsI, pedepaThl U MPE3EHTAIINH HA 33/ITaHHYIO TEMY;
e II0JIB30BATHCs MOUCKOBBIMU cucTeMaMu IHTepHeTa.



TPEBOBAHMUSA K YPOBHIO IOJAI'OTOBKH BBIITYCKHUKOB

BBIHyCKHHKH JAO0JI2KHbBI 3HATb:

OmpeneneHre OMOJIOTUH U ee Kiaccu(UKAI[UI0, OCHOBHbIE TEOPHH, 3HAUE€HHE OMOJIOTHH;
OrmpeneneHye JKU3HH, CBOMCTBA U CTPYKTYPY >KHUBBIX CHCTEM, OCHOBHBIE DTAIlbl HAYYHOTO HCCJIEIOBAHMS;
CTtpoeHue 1 OCHOBHBIE (DYHKITUH KJIE€TKU, MHOI0OOpa3ue KJIeTOK, 0COOEHHOCTH PACTUTEIbHOM 1 JKUBOTHOH KJIETOK;
Crpoenmne, GyHKITUHN OETKOB, JIUITH/IOB, YTIIEBOOB;
[ToHATHS ¥ 3Tanbl OOMeHA BEIECTB, XUMU3M 3TAIlOB, IVTACTUYECKUH 00MeH U (POTOCHHTE3;
CymiHocTh MUTO3a U Mel03a, hasbl, TPOIECCHI, TPOUCXOASAINNE IIPU JIeJIeHUU KIIETKH;
OmnpezeneHne TeHETUKY KaK HAyKH, €€ MeTO/bI, 3aKOHbI MeHess1, MopraHna, OCHOBHbIE TeHeTUUeCKHe 3a001eBaHUSA, UX OCOOEHHOCTH U

IIPUYNHBI;

OcHOBHbIE IOHATUS U METOAbI CEJIEKITHNH.

BbINyCKHHMK 10/17KeH YMETh:

KJ1acCHPUOUPOBATH OMOJIOTUYECKHE HAYKU;
OIIEHUBATh BKJIAJ OT/IEJIbHBIX YUYEHBIX B Pa3BUTHE OUOJIOTHU;
XapakTepHu30BaTh PoJjib 6M0JIOTUN B GPOPMUPOBAHUU COBPEMEHHOUN eCTeCTBEHHOHAYYHON KapTUHBI MUPAa.
JlaBaTh OIIpe/iesieHe *KU3HU;
OPUBOJIUTH NPUMEPHI NPOSBJIEHUN CBOMCTB >KUBOTO.
pacrpeneasaTh YPOBHU OpraHU3aIuU >JKUBOU MPUPO/IBI B COOTBETCTBUH C UX UEPAPXUEH;
OPUBOIUTH IPUMEPHI NPOSBJIEHUN CBOMCTB KHBOTO Ha PA3HBIX YPOBHSAX;
COCTaBJIATH IVIAH HAYYHOT'O UCCJIEIOBAHUS U IIPOBENEHUSA OMOJIOTHYECKOTO SKCIEPUMEHTA.
paboTaTh ¢ pa3HbBIMHU UCTOYHUKAMU MH(POPMAIIUH;
MO0JIb30BAaThCSA MOUCKOBBIMHU cucTemamu MHTepHeTAa.
paboTaTh CO CBETOBBIM MUKPOCKOIIOM;
OIIHMCHIBATh KAPTUHBI, BUJUMbIE B CBETOBOH MUKPOCKOII.
XapakTepu3oBaTh (PyHKIIUU JIUTU0B;
pas3sinyaTh JUOUABI U )KUPBI KAK BADUAHTHI JIUIIUIOB;
OPUBOJAUTD OpUuMepbl PA3IUUYHBIX JAUNUA0B (OPOCTHIX, CJIOKHBIX, JIUIOUIOB)
XapaKTepu3o0BaTh PYHKIIUU OPTAaHOUIOB;
passiuyaTh IJ1a3MaTHUYecKyIo MeMOpaHy U 000JI0UYKY KJIETKH;
OTJINYAaTh JIPYT OT JIpyra BUJbI aKTUBHOTO U IIACCUBHOTO TPAaHCIIOPTAa yepe3 MeMOpaHy;



OIIpEIEISITh 3HAUEHUE BKIIIOUEeHU .
HWCIIOJIB30BAaTh IIPHUHIINUII KOMILJIEMEHTAPHOCTHU ITPH NOCTPOEHUU HYKJIEUHOBBIX KUCJIOT;
OIIUCHIBATH IIPOIECCHI, IPOUCXOSINNE IIPH OMOCHHTE3€E OesIKa.
XapaKTepPHU30BaTh CIIOCOOBI MPOHUKHOBEHUA BUPYCOB B KJIETKY;
OIIMCHIBATH >KU3HEeHHBIHN Ik BMIY.
OIIMCHIBATH CTPOEHHNE U PYHKITHU XPOMOCOM;
JaBaThb OIIpeJiesIeHHe KapUOTHUIIA U XapaKTePpU30BaTh €ro;
OITHCHIBATh MUTO3 11O (pazam;
pasauyaTh MUTOTUYECKHH (KJIETOYHBIN) MUKJI U JKU3HEHHBIN ITUKJI KJIETKH.
XapaKTepPHU30BaTh OMOJIOTUYECKOE 3HAUEHHE OECITOJIOr0 Pa3MHOKEHUST;
pasauyath popMBbI OECITIOIOTO Pa3MHOKEHU A,
e Ppaz3jMyaTh COOPY KaK CIEHATIU3UPOBAHHYIO KJIETKY, IIPeITHAa3HAUEHHYIO JIJIs O€CII0JIOTO Pa3MHOXKEHUSI, U CIIOPY
OakTepui;
e OOBSICHATH MPEUMYIIECTBO OJIOBOTO PA3MHOKEHHUS.
XapaKTepHU30BaTh OMOJIOTUYECKOE 3HAUEHHE IT0JIOBOTO PA3MHOKEHUS;
OOBACHSATH IMTPOIECC MEM03a U XapaKTePU30BaTh €ro 3Tallbl;
OITHMCHIBATH ITPOIIECC TaMETOTeHe3a U BbIJIEJIATh OCOOEHHOCTHU CIlepMaToreHe3a U OBOTEeHE3a;
pasauyaTh criepMaTO30U/Ibl U CIIEPMUU;
BBIJIEJISITh OCOOEHHOCTH MMPOTEKAHUs raMeToreHe3a y paCTEHUH U >KUBOTHBIX;
OIIPEIEJISITh POJIb MEH03a B }KU3HEHHBIX ITUKJIaX PA3JIMYHBIX OPTaHU3MOB.
HCIIOJIb30BaTh T€eHETUYECKYI0 CHMBOJINKY HIPH COCTaBJIEHUH CXEM CKPEIMBAHUS;
3aIIUChIBAaTh TEHOTUIIBI OPTaHU3MOB H BBINUCHIBATh UX TAMETHI;
pas3sinvaTh TOMO- U TETEPO3UTOTHBIE OPTaHU3MbI
e COCTABJISATH CXEMBI CKPEIUBAHUSA NIPHU CIENIJIEHHOM HaCJI€/IOBAHUY IPU3HAKOB;
e pellaTh 33/Ia4YM Ha CIEIIEHHOE HAacJIeJOBaHHUE MMPU3HAKOB, YaCTOTY KPOCCHHTOBEPA U PACCTOSTHHUS MEXKy TeHaMH;
e pacCYUTHIBATH PACCTOSTHHE MEXK/JY T€HaMU I10 YaCTOTE KPOCCHUHTOBEPA U OIIPEEsISITh IPOIEHT KPOCCOBEPHBIX raMeT U
HOTOMKOB IO PACCTOSTHUIO MEXK/y TeHaMH.
e COCTAaBJIATH CXEMBI CKPEIUBAHUA IPU HACJIEJOBAHUN IPU3HAKOB, CIIEIIJIEHHBIX C II0JIOM;
e pelnaTh 33/IaYU Ha HACJIEOBAaHHE MIPU3HAKOB, CIEIJIEHHBIX C ITIOJIOBBIMH XPOMOCOMAaMU;
e IIPUBOAUTH IPUMeEPHI 3a001EBAaHUU U J1e(PEKTOB, CIIETIJIEHHBIX C TOJIOBBIMH XPOMOCOMAaMMH;
e ONpeAesATh TOMOTAMETHBINA U IreTeporaMeTHBIH I10JI IT0 cXeMaM CKpeIlUBaHUA;
[ _J
[ J

OPUBOJUTH IIPUMEPHI ONIPeIeIEHUA I0J1a Y Pa3JIMYHBIX OPTaHU3MOB.
OIlEHUBATh 3TUYECKHE aACMEKThI HEKOTOPHIX OMOTEXHOJIOTUUYECKUX pPa3paboTOK;
e IIOHUMAThH He0o0OXO0IUMOCTh OMOTEXHOJIOTUYECKUX uccjae10BaHuM 151 HOBBIIIEHUA 3P PeKTUBHOCTU
CeJIbCKOXO3sIUCTBEHHOTO IIPOU3BO/ICTBA U CHUXKEHUSI Ce0EeCTOUMOCTU NPOAYKITUH.



TEMATHYECKOE IINTAHUPOBAHHUE

N3 Hux (KOMM4YeCTBO

Kon-Bo 4acoB)
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4acoB E “EJ 2
HauMeHOBaHUE pasena, TEMbI (Bcero) &, 3 E
s | £ | 3
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g | E| 3
= = R
10 kaacc (105 yacoB u3 Hux 3 yaca peseps)
I moayroaue 46 4.
Beenenue \ 1 \ |
Pasnea 1. Buosorusi kak Hayka. MeToabl HAy4HOro nosHanus (6 4)
1.1 KPATKAA UCTOPUSA PA3BUTUA BUOJIOI'MA 2
Bxonanoit koHTposb. TecT 1 1
1.2 CYIIHOCTB JXM3HU U CBOMCTBA XMBOI'O 2
1.3 YVPOBHI OPT AHM3AINH KMBOM MATEPHMI. METO/IbI BUOJIOT 2 1
Paznen 2. Kuerka (30 v)
2.1 UCTOPUA U3YYEHNA KJIETKU. KIIETOYHA A TEOPUSA 2
2.2 XUMNYECKNM COCTAB KJIETKU 2
2.3 HEOPTAHMYECKUWE BEIHIECTBA KJIETKU 1 1
2.4 OPTAHMYECKUE BEIIECTBA. OBIIIASI XAPAKTEPUCTUKA. JIMTTU]IbI 3
2.5 OPTAHMYECKHME BEHIECTBA. YI'JIEBO/IbI. BEJIKI 4 1 1
2.6 OPTAHMYECKME BEIIIECTBA. HYKJIEMHOBBIE KUCJIOTHI 4 2
2.7 DYKAPMOTHUYECKAS KJIETKA. HUTOIUIASMA. OPTAHOU IBI 4 3
2.8 KIIETOYHOE A1PO. XPOMOCOMbBI 2 1




2.9 TIPOKAPUOTHUYECKAS KJIETKA

N

2.10 PEAJIU3AIIAS HACJIEICTBEHHON MHOOPMAIMN B KJIETKE

o

2.11 HEKJIETOYHAS ©®OPMA X13HU: BUPYCBI

N

Paznen 3. Opranusm (7 4)

3.1 OPTAHU3M —EJMHOEIEJIOE.MHOI'OOBPA3UE OPTAHN3MOB

3.2 OBMEH BEIIECTB Y ITPEBPAIIIEHUE DHEPTMH. DHEPTETUYECKNN OBMEH

Wrorogsriit TecT 3a | momyroaue

3.3 IIJIACTMYECKMM OBMEH. ®OTOCUHTE3

PR AN

Hroro 3a | moayroaue:

N
»

II mosryroame 58 u.

Paznen 3. Opranusm (55 4.)

3.3 INTACTUYECKNH OBEMEH. ®OTOCUHTES3

3.4 JEJIEHUE KJIETKU. MUTO3

3.5 PASBMHOXEHMUE: BECIIOJIOE U I1I0JIOBOE

3.6 OFPA30OBAHUE T10JIOBBIX KJIETOK. MEHO3

3.7 OIJIOAOTBOPEHUE

3.8 UHJIMBUYAJIBHOE PASBUTUE OPI'TAHNU3MOB

3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOJIYKTUBHOE 3JOPOBBE

3.10 TEHETUKA — HAVKA O 3AKOHOMEPHOCTAX HACJIEACTBEHHOCTHU 1
M3MEHYMBOCTHU. I'. MEHJIEJIb — OCHOBOIIOJIOXXHUK I'EHETUKH

NN PR WW

3.11 3AKOHOMEPHOCTU HACJIEJOBAHUA. MOHOT'MBPMJIHOE CKPEHLIMBAHUME

3.12 3AKOHOMEPHOCTU HACJIEJOBAHUA. IUT'MBPUJIHOE CKPEIIIMBAHUE

3.13 XPOMOCOMHAS TEOPUSA HACJIEJICTBEHHOCTH

3.14 COBPEMEHHBIE IIPEJICTABJIEHWA O 'EHE U TEHOME

3.15 TEHETUKA TIOJIA

3.16 UISMEHYNBOCTD: HACJIEJICTBEHHAA 1 HEHACJIEJICTBEHHAS

RN NN

3.17 TEHETHUKA U 3]I0POBBLE YEJIOBEKA

HTOroBelit TeCT

3.18 CEJIEKIIMA: OCHOBHBIE METOJIbI U JOCTVOKEHU A

WL NRRWW A&~




3.19 BUOTEXHOJIOT'UA: AOCTVOKEHMSA U ITEPCIIEKTUBBI PASBUTUA 2

Hroro 3a |l monyroame : 56 1 11 2
Hroro 3a roxa: 102 8 17 4
ODKI/II[AEMBII?'I PE3YJbBTAT

B miporiecce ocBOeHHsI Kypca yYalluics MOJIyYUT BO3MOXKHOCTh MIPUOOPECTH MO3HABaTE/JIbHbIE IIEHHOCTH:

e YMEHHE KPUTHYECKU OIEHUBATh UHAOPMAIHIO O JIEATEIHHOCTU UYeJIOBEKa B IIPUPOJE, IIOJIydaeMyIo U3 Pas3HBIX
UCTOYHUKOB;

e BJIAJIEHHE OCHOBHBIMH METOJIAMH HAyYHOTO MO3HAHUSI, UCIOJIb3yEeEMbIMHU PU OHMOJIOTUYECKUX UCCIIEJOBAHUIX JKUBBIX
0OBEKTOB U DKOCHUCTEM: O CAHUE, U3MEPEHUE, IIPOBeJIeHNe HaOII0/IeHUH;

e BJIaJIEHHWE HaBBIKAMU I[O3HABATEJIbHOM, Y4eOHO-HCCIIEIOBATEIBCKOM ¥ IIPOEKTHOW [JesATeJbHOCTH, HaBbIKAMH
paspelieHust npoobJsem;

e CHOCOOHOCTHh M TOTOBHOCTH K CAMOCTOSITEJIbHOMY MOUCKY METOJOB pPEIIeHHs ITPAaKTUUYECKUX 3a/ady, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB IIO3HAHUS;

e BJIaJIeHHWE HaBbIKAMH MO3HaBaTeJIbHOU pedJIeKCUH KaK OCO3HAHUSA COBEPINAEMBIX JIEHCTBUH W MBICJIUTEIbHBIX
IPOIIECCOB, UX PE3yJIbTATOB M OCHOBAHUM, IPAHUI] CBOEro 3HAHUsS U HE3HAHWs, HOBBIX MO3HABaTEJbHBIX 3a/1a4 U
CPE/ZICTB UX JIOCTUXKEHUS;

HpPaABCTBEHHbIE IIEHHOCTHU:

e CIIOCOOHOCTHh aHAJIU3UPOBATH U OI€eHHUBATh ITOCJIEACTBUS IE€ATEIHPHOCTH YE€JIOBEKA B ITIPUPOJIE;

e QOopMHpPOBaHUE yOEKTEHHOCTU B HEOOXOJUMOCTH COOJIIOJEHUSI DSTUUYECKUX HOPM M 3KOJIOTHYECKUX TPeOOBaHUU ITPU
HPOBEJIEHUH OMOJIOTUYECKUX UCCIIEJOBAHUN;

KOMMYHUKATHUBHbIE IIEHHOCTH:

e BJIaJIEHUE A3BIKOBBIMH CPEJCTBAMU — $SICHO, JIOTUYHO W TOYHO H3JIaraTh CBOI0 TOYKY 3PEHUs, HCIOJIh30BaTh
aZleKBaTHBIE SI3BIKOBBIE CPE/ICTBA;

e YMEHUE ONPOJYKTHUBHO OOIIATHCSI U B3aUMOJENCTBOBATH B IIPOIECCE COBMECTHOM JI€ATETHHOCTH, YYUTHIBATH ITO3UIHUHU
Apyroro, 3p@PeKTUBHO pa3peniaTb KOHQPIIUKTHI.

I[IporpamMmMoO#i TOpeaycCMOTPEH UWHTETPUPOBAHHBINA IIOAX0J K OOy4YEeHHIO ¢ [OpHUBJIeYeHUEeM WHQPOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH M HCHOJIB30BaHHEM y4eOHO-MeTOJUYECKUX KOMILJIEKTOB cepuu «HaBuraTtop», KOTOpble
MO3BOJISIIOT PEaJIN30BaTh JIMYHOCTHO-OPHUEHTUPOBAHHBIU IIO/IX0J K OOYYEHHIO IIyTEM CO3JaHUSA WHAUBULYATbHBIX
ob6pas3oBaTeIbHBIX TPAEKTOPUM.

Pe3yabTaTrhl 0CBOEHHMSI Kypca OMOJIOTHHM. B coorBercTBUU ¢ TpeboBaHusmu PeepasibHOTO TOCYIaPCTBEHHOTO



006pa30BaTeIbHOTO cTaHzapTa CpesHero (mosrHOTO) OOIIETO O0OOpa3oBaHUA K pe3yJjibTaTaM OCBOEHHUs OCHOBHOU
oOpa3oBaTeJbHON MPOTPAMMBI K OKOHUYAHHIO OZIMHHAIIATOTO Kjacca y ydamuxcss HeobxoauMo cpopMUpOBaTH
MUPOBO33pEHHEe, OTBeUalollee COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKH U OOIIECTBEHHOM IIPAKTHUKHU, OOIEeUesIOBEUYEeCKUM
IEHHOCTAM U HJleajiaM TPaKJAaHCKOTO OOIIecTBa; OCHOBBI CAMOPA3BUTUS M CAMOBOCIHTAHUS; HABBIKU COTPYJHUYECTBA CO
CBEpCTHUKAMU, [JEeThbMH MJIQJIIIIETO0 BO3PacTa, B3POCJIBIMH B 00pa3oBaTeabHOU, OOIIECTBEHHO IIOJIE3HOH, Yy4ueOHO-
HUCCJIeJOBATENBCKON, MMPOEKTHOU U JIDYTUX BUJAX AEATEIBHOCTH; TOTOBHOCTH U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHUCJIE
caMoOoOpa30BaHMUIO, HA IPOTSKEHUU BCEH KU3HH; CO3HATEJbHOE OTHOIIEHWE K HEeIPEePhIBHOMY OOpa30BaHHUIO KAaK YCJIOBUIO
ycHemnrHou 1mpodecCHoOHaJIbHON B O0IIeCTBEHHOU AeATeNbHOCTH. IIIKOJIBHUKHU JOPKHBI OCBOUTH MEXKIpeIMETHbIe MOHATUA U
YHUBepCcaJbHbIe yueOHbIe IEUCTBUSA U HAYUUTHCS UX UCIOJIb30BaTh B yueOHOU U MO3HABATEJIbHOU /IeITEJIBHOCTH, a TAKXKE YMETh
dopMHUpOBaTh U peaTn30BbIBATh HHAUBU/IyaIbHbIE 00pa30BaTeIbHbIE TPAEKTOPHUH.
B mpeaMeTHOM 06/71aCTH IIPU YIJIyOJI€HHOM U3YU€HU U ITPEII0IaraeTes:

e ((opMHUpPOBAHHE CHCTEMBI HAYYHBIX 3HAHUU 00 OOIIUX B3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPUSIX COBPEMEHHOU
OuOJIOTUYECKOU HAYKH;

e (¢opMHUpOBaHHE YMEHUM HCCIAEA0BATh U AaHAJIMU3UPOBATH OHOJIOTUYECKHE OOBEKTHI U CHCTEMBI, OOBSICHATH
3aKOHOMEPHOCTH OWOJIOTUYECKUX MPOIECCOB U SIBJIEHUHN, IPOTHO3UPOBATH IOCJEACTBUSI 3HAYUMBIX OHMOJIOTHUYECKUX
HCCJIeOBAHUMH;

e OBJIQJIEHWE YMEHUSIMH BBIJIBUTATh THUIIOTE3bI HA OCHOBE 3HAHUN 00 OCHOBOMNOJIATAIOMINX OHOJIOTHYECKUX
3aKOHOMEPHOCTAX M 3aKOHAX, O IPOUCXOXKJEHUM U CYIIHOCTH >KU3HHU, [POBEPATH BBIJBUHYTBHIE THUIOTE3BI
SKCIIEPUMEHTAJIbLHBIMHU CPEZICTBAMU, GOPMYJIUPYS 1I€J1b UCCIIEJOBAHUS,

e OBJIQJIEHUE METOJaMHU CAMOCTOATEbHON ITOCTAHOBKHU OMOJIOTHYECKUX SKCIEPUMEHTOB, OITUCAHU, aHAJIN3a U O€eHKH
JIOCTOBEPHOCTH IIOJIYYE€HHOTO pe3yJIbTaTa.

B mportiecce n3ydyeHus Kypca TaK:Ke 0XKHUIaeTCs JOCTHKEHUE CIIEIYIONINX JINYHOCTHBIX PE3YJ/IbTATOB:

e IIposaBsieHHNE UyBCTBa POCCUHCKOM T'PaXKIAaHCKOU UJIEHTUYHOCTHU, IIATPUOTHU3MA, JIIOOBU U yBa*keHUst K OTeuecTBy,
qyBCTBa TOPJIOCTH 3a cBOIO PosmHy;

e OTBETCTBEHHOE OTHOIIEHME K yuyebe, TOTOBHOCTh U CHIOCOOHOCTH K CaM0OOOpa30BaHUIO;
dopMupoOBaHUE MOTHUBAIUU K OOYYEHHUIO U IIO3HAHUIO, OCO3HAHHOMY BBIOODPY OyzayIe mpodeccuu;

CIIOCOOHOCTH CTPOUTH HHAUBUAYAJIBHYIO 0Opa30BaTEJIbHYIO0 TPAEKTOPUIO;
¢dopMHUpPOBaAHME IIEJIOCTHOTO ECTECTBEHHOHAYYHOTO MUPOBO33PEHUS;
coOJTI0ZIeHu e IPaBUJI HOBEEHU B IIPUPO/IE;
YMeHUe peasin30BaTh TeOpeTUUeCKUe MO3HAHUS HA ITPAKTHKE;
CITOCOOHOCTH MIPU3HABATh COOCTBEHHBIE OIINUOKHU U UCITPABJIATH UX;
YMeHHe apryMeHTHPOBAHHO U 0OOCHOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHUSI;
KPUTHUYHOE OTHOIIIEHHE K COOCTBEHHBIM ITOCTYIIKAM, OCO3HAaHUE OTBETCTBEHHOCTHU 3a UX Pe3YJ/IbTATHhI;
YBaKUTEJIbHOE U JOOpOoKeaTeJIbHOE OTHOIIIEHUE K JIPYTUM JIIO/IsIM;
YMEeHHE CJIyIlaTh U CJABIIIATh APYTUX, BECTU JUCKYCCUIO, OIIEPUPOBATh (paKTaMH.



I[OCTI/I)KeHI/Ie JIMYHOCTHBIX PE3YyJIbTATOB OI€EHHBAETCA HA KAa4YEeCTBEHHOM YPOBHE (663 OTMeTOK). C(l)OpMI/IpOBaHHOCTb
MeTanpeaMETHDBIX U ITPEJAMETHDBIX YMeHI/Ifl OII€HHUBAETCA B Oas1ax mo pe3yjabTaTaM TEKYyIero, TeMaTu4deCKOro 1 uTorosoro
KOHTPOJIA, a TAKXE I10 pe€3yjibTaTaM BBIIIOJIHECHUA JIa60paTOprIX U IIPpAaKTHUYE€CKHUX pa60T.

MeTanpegMeTHBIMHU Pe3yJIbTATAMM OCBOEHUS Kypca OMOJIOTUHU SBJISIOTCA:

e OBJIQJIEHUE COCTABJISIONIUMHU MPOEKTHOM U HCCJIEOBATEIBCKOU AEATEJTbHOCTH IO U3YYEHUI0 OOMIUX OMOJIOTUYECKUX
3aKOHOMEPHOCTEN, CBOMCTBEHHBIX YKUBOU IIPUPO/IE;

e YMEHUE CAMOCTOATEJSIbHO ONPEAEJIATh EeJIU U COCTABJIATH IIJIAHBI;

e yMEHUE CAMOCTOSATEIBHO OCYIIECTBJISITh, KOHTPOJIUPOBATh W KOPPEKTUPOBATHh YUYEOHYIO U BHEYUeOHYIO (BKJIIOYas
BHEIIIKOJIBHYIO) JIEATEIbHOCTb;

e YMEHHE UCHOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JIJIf JIOCTUKEHUS 1EJIEH;

e yMEHUE BbIOUPATH yCIEINIHbIE CTPATETHH B PA3JIMUHBIX CUTyaITHUsAX;

e YMEHHE OCYIIECTBJIATh CaMOCTOATEJbHYID HWHQAPOPMAIlMOHHO-IO3HABATEJIBHYIO JeATeJIbHOCTh, BKJIIOYas yMeHHe
OPUEHTHUPOBATHCA B PA3JIMUHBIX UCTOYHUKAX MHPOpPMAIIUN, KPUTUYECKH OI[€EHUBATh U UHTEPIIPETUPOBATHh NHPOPMAITUIO,
HOoJIydaeMyIO U3 pa3JIMYHbIX UCTOYHUKOB.

BbInycKHUK Ha yriiy0JeHHOM YPOBHE HAYYHTCS:

— OLICHUBATH POJIb OMOJIOTMYECKUX OTKPBITUH M COBPEMEHHBIX MCCIIEIOBAHUN B Pa3BUTHH HAYKH M B MPAKTUYCCKOW JCATCIHHOCTH
JIIOIeH;

— OIICHUBAThH POJIb OMOJIOTMH B (POPMUPOBAHWN COBPEMEHHOW HAyYHOW KAapTHHBI MHpa, MPOTHO3MPOBATh MEPCICKTUBBLI Pa3BUTHS
OMoJI0orNY;

— yCTaHaBJIMBATh W XapaKTEPHU30BaTh CBS3b OCHOBOITIOJIArAIOIIMX OHMOJIOTMYSCKUX IMOHATHH (KJIETKa, OPraHu3M, BHJ, SKOCHUCTEMA,
6uocdepa) c OCHOBOIOIATAIONIMMHU MOHSATUSIMU PYTHUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBaTh CHCTEMY B3IJISIOB HA JKHBYIO MPUPOAY W MECTO B HEW YEJIOBEKa, MPUMEHsSS OMOJIOTUYECKUE TCOPHH, yUCHUS,
3aKOHBI, 3aKOHOMEPHOCTH, [IOHUMATh TPAHUIIBI KX TPUMEHUMOCTH,

— TPOBOJUTH Y4EOHO-UCCIICOBATEILCKYIO JICITSILHOCTh 10 OMOJIOTHH: BBIIBUTATh THIOTE3bI, IIAHHUPOBATH padbOTy, OTOMpATh U
peoOpa3oBEIBATh HEOOXOAMMYIO MH(POPMAITUIO, MPOBOIUTEH SKCIIEPUMEHTHI, HHTEPIIPETHPOBATh PE3yJbTAThI, JIEIaTh BHIBOJILI Ha
OCHOBE TIOJTyYCHHBIX PE3YJIbTATOB;

— BBISIBJISITh 1 00OCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3alliy KU3HH,

— YCTaHaBIIMBaThb CBS3b CTPOCHHMS M (DYHKIIMH OCHOBHBIX OHMOJIOIMUECKHX MAKPOMOJEKYJ, MX POJb B MPOIECCax KJICTOYHOI'O
MeTaboIn3Ma;



— pemaTh 3amauyd Ha omnpeneneHue mnocienoBarenbHoct HykieotuaoB JHK u wPHK (MPHK), antukomono TPHK,
MOCJIEIOBATEIbHOCTA aMHUHOKHUCIIOT B MOJIEKYJIe Oelika, MPUMEHSSI 3HAHUSL O PEaKlUsIX MATPUYHOTO CHUHTE3a, TEHETUYECKOM KOJIE,
NPUHIIUIIE KOMIUIEMEHTapHOCTH;

— Jenatb BBIBOJBI 00 M3MEHEHMSX, KOTOpbIE MPOU3OMAYT B Ipolleccax MATPUYHOIO CHHTE3a B CilIy4yae HU3MEHEHUS
nocienoBaTenbHocT HyKiIeotuaoB JIHK;

— cpaBHMBaTh (a3pl AelieHHs] KIETKH; pellaTh 3aJayd Ha ONpe/eNieHHe U CpaBHEHUE KOJWYECTBA I'€HETHYECKOTo Marepuasa
(xpomocom u JIHK) B ki1eTkaX MHOTOKJIETOYHBIX OPraHU3MOB B Pa3HbIX (pa3ax KIETOUHOTO IUKIIA;

— BBISIBJISITH CYIIECTBEHHBIC TIPU3HAKHA CTPOEHHUS KIETOK OPTaHU3MOB Pa3HBIX MAPCTB )KMUBOUW MPHUPOIBI, YCTAHABINBATH B3aMMOCBSI3b
CTpoeHUS U (QYHKIMN YacTel U OPraHOUJIOB KIIETKU;

— 00OCHOBBIBATH B3aUMOCBS3b IUTACTHUECKOTO W DJHEPreTHYECKOTO OOMEHOB; CpaBHUBATH IMPOIECCHl IIJIACTHYECKOTO U
DHEPTETUYECKOTO 0OMEHOB, MMPOUCXOAIINX B KJIETKaX KUBBIX OPTAHH3MOB;

— OTIPEIEIIATh KOJMYECTBO XPOMOCOM B KJIETKaX paCTEHWH OCHOBHBIX OT/ICJIOB HAa PA3HBIX 3TAIAX KU3HEHHOTO ITHKIIA;

— pemaTh TCHETHYECKHE 3aJadil Ha JUTHOPUIHOE CKPEIIMBAHUE, CIEIUICHHOE (B TOM YHCIE CIEIJICHHOE C TO0JIOM) HaclieIoBaHuE,
aHATM3UPYIOIIEE CKPEIIMBaHKE, IPUMEHSS 3aKOHBI HACIIECTBEHHOCTH U 3aKOHOMEPHOCTHU CIEIIJICHHOTO HACIIEIOBAHUS;

— packpbiBaTh NPUYMHBI HACJIEICTBEHHBIX 3a00JIEBaHUM, apryMEHTHPOBATH HEOOXOAMMOCTh MEpP MPEAYNPEHKACHUS TaKUX
3a00JICBaHMI;

— CpaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOXKEHHUSI OPTaHU3MOB;

— XapaKTepu30BaTh OCHOBHBIE ATAIMbl OHTOT€HE3a OPTraHU3MOB;

— BBISBJISATH MPUYMHBI U CYIIECTBEHHBbIC NPHU3HAKH MOAM(PUKAIIMOHHOW M MYTAllMOHHOM W3MEHYMBOCTH, OOOCHOBBLIBATH POJIb
M3MEHYMBOCTH B €CTECTBEHHOM U MUCKYCCTBEHHOM OTOOPE;

— 00OCHOBBIBATh 3HAUCHHWE Pa3HBIX METOJOB CEJICKIIMM B CO3JaHUW COPTOB pPACTEHWH, TMOPOJ >KWUBOTHBIX W IIITAMMOB
MHKPOOPTaHU3MOB;

— 000CHOBBIBATH IPUUMHBI U3MEHIEMOCTH 1 MHOTO00pa3us BUAOB, MPUMEHSSI CHHTETHUECKYIO TCOPHUIO IBOTIOINN;

— XapaKTepHU30BaTh MOIMYJSITUIO KaK €AMHUITY SBOJTIOINN, BUJ KaK CUCTEMATHYECKYIO KaTeTOPUIO U KaK PEe3yJIbTaT IBOIOINN;

— YCTaHABJIMBATh CBS3b CTPYKTYPHI U CBOHCTB AKOCHCTEMEI;

— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTUU B SKOCHCTEME (CETH TTUTAHUS), TPOTHO3UPOBATh MX U3MCHEHUS B 3aBUCUMOCTH OT
U3MeHEeHUs (DaKTOPOB CPEIbI;

— apryMEHTUPOBATh COOCTBEHHYIO MO3UIIMIO TI0O OTHOIICHUIO K AKOJIOTHYECKUM MPOoOIeMaM U TIOBEICHHUIO B IPUPOIHON CPEIE;

— 000CHOBBIBaTH HEOOXOIUMOCTh YCTOWYUBOTO PA3BUTHSI KAK YCIIOBHS COXPaHEHUS OMOoC(epsl;

— OIICHWBATh TPAKTUYECKOE M OTUYECKOE 3HAUYCHHE COBPEMEHHBIX HCCJIEAOBAHWM B OWOJIOTHMH, MEIUIIMHE, HKOJOTHH,



OMOTEXHOJIOTHH; 0OOCHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBISIBJISITH B TEKCTE OMOJIOTMYECKOT0 COJEPKaHus IPoOJIeMy U apryMEHTHPOBAHHO €€ OOBSICHSITD;

— TMPEACTABIIATh OMOJIOTMUYECKYI0 MH(POpPMALMIO B BHJE TEKCTa, TaOJMUIIbI, CXEMbl, rpauka, IuarpaMMbl U J€jaTh BBIBOJBI Ha
OCHOBAaHUM IMIPE/ICTABICHHBIX JaHHBIX; IPeoOpa3oBbIBaTh TIpaduk, TaOIUIy, IUAarpaMMy, CXE€My B TEKCT OHOJOTHYECKOTO
COJIEpIKaHUSI.

BbinyckHUK Ha yriiy0JeHHOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUYHMThCS:

— OpraHM30BBIBaTh M MPOBOJUTH HHAMBHUIYAbHYIO MCCIEIOBATEIbCKYIO JAEATEIBbHOCTh IO Ouosioruu (Winm pa3pabaTbiBaTh
WHJVBUTyaJIbHBINA ITPOEKT):

- BBUIBUTaThb THUIOTE3bl, IUIAHUPOBATH pabOTy, OTOMpPAaTh W MPeoOpa3OBBIBATH HEOOXOAMMYIO HWH(OpMaLUI, MNPOBOJUTH
AKCIIEPUMEHTBI, UHTEPIPETHUPOBATh PE3YJIbTAThl, J€1aTh BBIBOJAbI HA OCHOBE IOJIyYEHHBIX PE3YyJIbTaTOB, MPEACTABIATH MPOMYKT
CBOHX MCCJIEIOBAHUT;

— IPOrHO3UPOBATh MNOCIEACTBUS COOCTBEHHBIX MCCIIEIOBAHUI C YYETOM 3THUECKMX HOPM H SKOJOTMYECKUX TPeOOBaHU;

— BBIICJATh CYUIECTBEHHBIE OCOOCHHOCTH JKW3HEHHBIX LUKIOB NPEICTABUTENICH Pa3HbIX OTAEIOB PACTEHUH M TUIOB >KMBOTHBIX;
M300paxaTh LIUKJIbI PA3BUTHS B BUJIE CXEM;

— aHaJIM3UPOBAThH U UCIIOJB30BAaTh B PEIICHUU YUYE€OHBIX U UCCIIEI0BATENbCKUX 33/1a4 MH(OPMALIMIO O COBPEMEHHBIX MCCIIEIOBAHUAX
B OMOJIOTMH, MEJUIIMHE U HKOJIOTUU; — apIyMEHTHUPOBATh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOT'O M COLMOTYMaHUTAapPHOIO
3HaHUSA B ANI0XY MH()OPMALMOHHON UBUIIM3ALIH;

— MOJIEJIMPOBATh U3MEHEHUE SKOCUCTEM M0/ BIUSHUEM Pa3IMUHBIX IPYII (PaKTOPOB OKPY’KAIOIIEH Cpe/ibl; — BBIBIATH B IIPOLECCe
MCCJIE0BATENBCKOW JEATEIBHOCTH TMOCIEACTBUS aHTPOIIOIEHHOTO BO3ACHCTBUS HA SKOCHUCTEMBI CBOETO pPETHMOHA, Mpeljararb
CHOCOOBI CHUYKEHUSI aHTPOTIOTEHHOT'O BO3/ICHCTBUS HA SKOCUCTEMBI;

— UCIO0JI30BaTh NPUOOPETEHHBIE KOMIIETEHLIUU B MPAKTUYECKON JEATENBHOCTH U MOBCEIHEBHOM KU3HHU ISl IPUOOPETEHUS ONBITA
NeATEIbHOCTH, MPEAIIECTBYIONIEH MpodeccnoHaabHOM, B OCHOBE KOTOPOU JISKUT OMOJIOTHS KaK Y4eOHBIN TpeaMET.



