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IosicHUTENLHAA 3aNNCKA

PaGouas mporpamma co3gaHa B COOTBETCTBHH C TPEOOBAHUSAMMU:

- @epaepanbHOTO TOCYAAPCTBEHHOTO0  00pa30BaTEIBHOTO  CTaHJApTa
cpennero obmero obpazoBanusi (IIpukaz MunucrepcTBa 00Opa3oBaHHs U HAYKU
Poccuiickoit ®enepannn (Munobpaayku Poccum) ot 17 mas 2012 1. N 413 r.
Mocksa "OO0 yTBepxaeHUHN (eiepaibHOro rocyAapCTBEHHOr0 00pa3oBaTeIbHOTO
cTaHjapTa cpeaHero (ImoiHoro) oOmero oOpa3oBaHuA") C HM3MEHEHUSAMH U
nonoJiHeHusIMHA oT 29 nekabps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r. Ha
OCHOBE:

- Ilporpammbl cpemHero mojgHOTO oOmEero ooOpasoBaHus. buonorus. OO6mas
ouosnorus. 10-11 kmaccel. bazoBeiit ypoBenb. ABT. U.b.Aradonoa,H.B.babuues,
B.U. Cusornazos. M.: Jlpoda. - 2019 r. YueOnuku. buonorus. O61mas 6uonorus.
bazoBblii ypoBenb.10 kmacc. 2 —e crepeorunHoe. ABT. B.M. Cusormnazos, W1.b.
AradonoBa, E.T.3axapoBa M.: Beprtukanb, [poda.- 2019 r. VYueOHuka
buonorusi. O6mast 6uonorus. ba3oBeiii ypoBeHb.11 kiacc. 2 —e CTEPEOTUITHOE.
Agt. B.1. Cuornazos, U.b. Aradounosa, E.T.3axapoa M.: Beptuxkans, [poda.-
2019 r.
I. IJIAHUPYEMBIE PE3YJIBTATBHI U3YUYEHUSA YUYEBHOI'O
IMPEAMETA «bUOJIOT'USD»

IepsBrlii roa o0yuenus. «buosorus». 10 kiace.

IIpeaMeTHbIE:

BbInyCKHUK Hay4YHTCH:

- pacKpbIBaTh Ha MPUMEpPAX PoJib OMOJIOTHU B OPMHUPOBAHUN COBPEMEHHOMN
HAy4YHOW KapTUHBI MUPA U B MIPAKTUYECKOMN JACSATEIBHOCTHU JIOJIEH;

- IOHMMAaTh W OMHUCHIBATh B3aHMMOCBS3b MEK]Y €CTECTBEHHBIMU HAyKaMH:
Ouonoruei, ¢GU3NKON, XWUMHEW; YCTaHABIMBATh B3aUMOCBS3b MPUPOIHBIX
SIBJICHUM;

- MOHHUMATh CMBIC], Pa3uyaTh M OIUCHIBATh CUCTEMHYIO CBSI3b MEXIY
OCHOBOITOJIATAIOIIMMUA  OMOJIOTUYECKUMHU TOHSATUSIMU:  «KJIETKAQ», «OPraHU3M»,
«BUIY, «IKOCUCTEMAY, «OHuochepar;

- HCIOJIb30BaTh OCHOBHBIE METOJIbI HAy4YHOTO IIO3HAHUSI B Y4EOHBIX
OMOJIOTMYECKUX HUCCIEOBAHUSIX, MPOBOAUTH JKCICPUMEHTHl IO U3YyUYCHUIO
OMOJIOTMYECKUX OOBEKTOB M SIBICHUM, OOBSCHSITH PE3YJbTaThl IKCIEPUMEHTOB,
aHaJM3UPOBATh UX, POPMYJIUPOBATH BHIBOJIBL;

- (hopMynUpOBaTh TUMIOTE3bI HA OCHOBAHUU TPEIJIOKEHHONW OMOJIOTUYECKOMN
uH(dOpMAaIUU U Mpe/jIaraTb BApUAHTHI IPOBEPKH TUTIOTES;

- CpaBHUBaTh OWOJOTHYECKHE OOBEKTHI MEXIy COO0ON MO 3aJlaHHBIM
KPUTEPUSIM, JIeJIaTh BBIBOJBI U YMO3AKIIOUEHHSI HA OCHOBE CPaBHEHHS;

- 00OCHOBBIBATh €IMHCTBO XWUBOW M HEXHBOW MPUPOJBI, POACTBO >KUBBIX
OpraHMW3MOB, B3aMMOCBSI3M OPraHU3MOB U OKpYXKalollled cpeabl Ha OCHOBE
OMOJIOTUYECKUX TEOPUIA;

- TNPUBOAUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYNI OPraHUYECKUX
COEJIMHEHU KJIETKH (O€JIKOB, )KUPOB, YIIEBOAOB, HYKJIEHHOBBIX KUCIIOT);



- pacno3HaBaTh KJIETKU (MPOKAPHUOT U FYKAPUOT, PACTEHUN U KUBOTHBIX) IO
OMMCAHMIO, HA CXEeMAaTHYECKUX M300paXKEHUSIX; YCTAHABIMBATH CBSI3b CTPOCHUS U
GyHKIMA KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00pa3ue KIETOK;

- pacro3HaBaThb NOMYJSAIUIO M OHOJOTMYECKUA BHUA IO OCHOBHBIM
MIpU3HAKaM;

- OnuChIBaTh ()EHOTUN MHOTOKJIETOYHBIX PACTEHUH U JKUBOTHBIX I10
MOP(OJIOTUYECKOMY KPUTEPHUIO;

- OOBSCHATH MHOTOOOpa3We OPTraHU3MOB, TPHUMEHSS SBOJIIOIUOHHYIO
TEOPHIO;

- KIaccu(UIMPOBaTh OUOTOTHYECKHE OOBEKTHI Ha OCHOBAHWU OJHOTO WJIU
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (TUMBI MUTAHMS, CIOCOOBI JBIXaHUS U
Pa3MHOXEHUS, 0COOCHHOCTH Pa3BUTHS);

- OOBSICHATH IPUYMHBI HACJICICTBECHHBIX 3a00JICBAHMIA;

- BBISBJISITh U3MEHYMBOCTH Yy OPTraHU3MOB; OOBSCHSITH IMPOSIBICHHE BUJIOB
M3MEHYMBOCTHU, UCTIOJb3Ys 3aKOHOMEPHOCTH N3MEHUYUBOCTH;

- CPaBHUBATh HACJIEACTBEHHYIO U HEHACIIECACTBEHHYIO0 U3MEHYUBOCTb;

- BBIBIATH  MOpPQoOJIOTHUYECKHE, (PU3UOIIOTHUECKHE, IOBEICHUYECKUE
aJlanTaiy OPraHu3MOB K cpejie OOUTaHUS U JICUCTBUIO IKOJIOTUYECKUX (PaKTOPOB;

- COCTaBJISITH CXEMbI MEpPEHOCa BEIIECTB M AHEPTUU B 3KocHcTeMe (1ienu
MUTaHMS);

- MPUBOJIUTH JI0OKa3aTeIbCTBA HEO0XO0IUMOCTH COXpaHEHUs
OropazHooOpasus sl YCTOMYMBOTO PA3BUTHS U OXPaHbl OKPYKAIOLIEH CPEIbI;

- OLICHUBATh JOCTOBEPHOCTH OMOJOTHUECKON MH(MOpPMAILIUU, TTOTYUYCHHOU U3
Pa3HBIX UCTOYHUKOB, BBIJEISATh HEOOXOAUMYIO UH(GOPMAIUIO JIJIsi UCIIOIb30BaHUs
ee B yUeOHOM JIeSITEIbHOCTH U PEIICHUH MPAKTUYECKUX 3a]1a4;

- MPEJCTaBJISITh OMOJOTUYECKYI0 WMH(OpMAIMI0 B BHUJIE TEKCTa, TAOJMIIBI,
rpaduka, AuarpaMMsbl U JIeJaTh BHIBOJIBI HA OCHOBAHUU MPEICTABICHHBIX JIAHHBIX;

- OIICHMBAaTh POJIb JIOCTUKEHUN TEHETHKHU, CEJEKIIMH, OMOTEXHOJOTUU B
MPaKTHYECKOMN JAeATEILHOCTH YeJI0BEKAa M B COOCTBEHHOM KU3HH;

- OOBSCHATH HETaTUBHOE BIUSHUE BEIIECTB (AJKOTOJisA, HUKOTHHA,
HapKOTUYECKUX BEIECTB) HA 3aPOJIBIIIIEBOE PA3BUTHE YETIOBEKA,

- OOBSICHSITH TIOCIICJICTBUS BIIUSIHUSI MyTarcHOB;

- OOBSICHATH BO3MOXHBIC MPUYMHBI HACTICACTBEHHBIX 3a00JI€BaHUM.

BbInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS

- JlaBaTb HayyHOe OOBsSCHEHHE OuoJIorMueckuM (akTaM, mpoLeccam,
SBJICHUSIM, 3aKOHOMEPHOCTSIM, MCIOJIb3ysl OMOJIOTHYECKHE Teopuu (KJIETOUHYIO,
ABOJIIOIIMOHHYI0), y4YeHHMEe O  Ouocdepe, 3aKOHbI  HACJIEICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYUBOCTH;

- XapaKTepu30BaTh COBPEMEHHBIC HANpaBJICHUS B Pa3BUTHU OWOJIOTUH,
OMUCHIBATh UX BO3MOKHOE MCIOJIb30BAHHUE B TPAKTHUECKOMN JAESATEIbHOCTH;

- CpaBHUBATH CIIOCOOBI JACICHUS KICTKH (MUTO3 B MEi03);

-pemaTth 3amayn Ha TmocTpoeHue ¢parmenta Brtopoil memm JHK mo
MPEIIOKEHHOMY
dbparmenty nepsoii, uPHK (MPHK) no yuactky JIHK;



- pelaTth 3aJla4yu Ha ONpeJeJeHUEe KOJIMYECTBA XPOMOCOM B COMAaTUYECKUX U
MOJIOBBIX KJIETKaX, a TaKKe B KJETKax IepeJ]] HadyajoMm JejieHus (Meno3a WU
MHUTO032) ¥ TI0 €r0 OKOHYaHUH (1711 MHOTOKJIETOUYHBIX OPTaHU3MOB);

- peliath TEeHETUYeCKHE 3aJlayd Ha MOHOTHOPUIIHOE CKpELIMBAaHUE,
COCTABJISITh  CXEMbl ~MOHOTHOPHIHOTO  CKpPELIMBAHUS, TPUMEHSS  3aKOHBI
HACJIEICTBEHHOCTH U UCIIOJNIb3Ysl OMOJOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIHKY

- YCTaHaBIIMBAaTh TUI HACJECJAOBAHMS U XapaKTep MPOSBICHHUS MpPU3HAKA 10
3aJJaHHOW CXE€ME POJOCIOBHOM, TPUMEHSS 3AKOHBI HACJIEICTBEHHOCTH;

- OLICHUBATh PE3YyJIbTAThl B3aUMOJICHCTBHUS YEJIOBEKA U OKPYKAIOIIEH Cpeibl,
MPOTHO3UPOBATh BO3MOXKHBIC TOCHEJACTBUS  JACSATEILHOCTA 4YeJOBEKa s
CYIIIECTBOBAHMS OTICIBHBIX OHOJOTHYECKUX OOBEKTOB W IEIBIX MPHUPOIHBIX
COOOIIIECTB.

Bropoii roa o0yuenusi. «<buosiorus». 11 kiacc.

BpInyCKHMK HAYYHUTCS

- OLIEHUBATh POJb OHOJIOTMYECKHX OTKPBITUHA U  COBPEMEHHBIX
MCCIIEIOBAHUM B PA3BUTUU HAYKU U B IPAKTUYECKOUN AESITEIbHOCTH JTHOJEH;

- OIIEHMBATh pOJIb OUOJOTMM B (HOPMUPOBAHUM COBPEMEHHOW HAy4HOU
KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHUSI OMOJIOTUH;

- YCTaHAaBIIMBaThb M  XapaKTEpPU30BaThb CBS3b  OCHOBOIOJATaIOLINX
OMOJIOTMYECKUX
MOHSATUM (kmeTka, OpraHu3M, BU/I, AKOCHUCTEMA, o6uocdepa) c
OCHOBOTOJIAralOIIMMU TOHSATUSIMU APYTUX €CTECTBEHHBIX HAYK;

- 00OCHOBBIBATh CHUCTEMY B3IUISIZIOB Ha JKUBYIO MPUPOIY M MECTO B HEH
yesoBeKa, MpUMEHssI OMOJIOTUYECKUE TEOPUHU, YUCHUS, 3aKOHbI, 3aKOHOMEPHOCTH,
MMOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;

- TMPOBOJUTH YYEOHO-HCCIEAOBATEILCKYIO JESITEIBHOCTh IO OHOJOTHU:
BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATh palbOTy, OTOMpaTh M MPEeoOpPa3OBBHIBATH
HEOOXOMMMYI0 HMH(POPMAIINIO, MPOBOAWTH SKCIEPUMEHTHI, WHTEPIPETUPOBATH
pE3yJbTaThl, AENIaTh BEIBOALI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

- BBISIBIISITh U1 OOOCHOBBIBATh CYIIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YPOBHEH
OpraHU3alluU KU3HU;

- YCTaHABJIMBATh CBS3b CTPOCHUS M (PYHKIIMII OCHOBHBIX OHOJOTHYECKHUX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaX KIETOYHOTO METa00IN3Ma;

- pelaTh 3aJla4d Ha OMPEACICHUE MOCIeA0BaTEeIbHOCTH HyKIeoTna0B JTHK
u uPHK (MPHK), antuxomonoB TPHK, mocnenoBareibHOCTM aMHHOKHCIIOT B
MoOJIeKyJe Oenka, NpPUMEHSs 3HaHUA O PEaKIUsIX MaTPUYHOTrO CHUHTE3a,
T€HETUYECKOM KOJI€, MPUHITUIIE KOMILIEMEHTAPHOCTH;

- JleJlaThb BBIBOABI 00 HW3MEHEHMSIX, KOTOpbIE MPOM30HIYT B IpoIleccax
MaTpUYHOTO CHHTE3a, B CIy4yae M3MEHEHUS IOCIEA0BATEIbHOCTA HYKIJIEOTHU]IOB
JTHK;

- cpaBHUBaTh (ha3bl JEJCHUS KJICTKH; peliaTh 3a/Jadyd Ha OMpEICICHHE U
CpaBHEHHE KOJIMYECTBA reHeTudyeckoro marepuana (xpomocom u JIHK) B kietkax
MHOTOKJIETOYHBIX OPTAaHU3MOB B Pa3HbIX (pa3ax KIETOYHOTO ITUKJIA;



- BBISIBJISITH CYIIIECTBEHHBIE TTPU3HAKHN CTPOCHUS KIIETOK OPTaHU3MOB Pa3HBIX
[IApCTB JKUBOM MPHUPOJBI, yCTAaHABIMBATH B3aWMOCBS3b CTPOCHUA U (DYHKIUH
qacTell ¥ OPTaHOMIOB KIICTKH;

- 000CHOBBIBATh B3aMMOCBS3b MIACTHYECKOTO U DJHEPTETUIECKOTO OOMEHOB;

-CpaBHUBATh TMPOIECCHI TUIACTUYECKOTO M DHEPreTUYECKOr0 OOMEHOB,
MIPOUCXOSIINX B KIETKAaX KUBBIX OPTaHU3MOB;

- ONpEeNeNaTh KOJMYECTBO XPOMOCOM B KIIETKAaX PACTCHUH OCHOBHBIX
OTJICJIOB Ha Pa3HBIX 3TAIAaX KU3HEHHOTO ITUKIIA;

- pematb TEHETHYECKHE 3aJadud Ha JUTHOPUIHOE CKpEIIMBaHUE,
CIETUICHHOEe (B TOM 4YHCIIE C TI0JIOM) HacleIOBaHWE, aHAIU3UPYIOIIee
CKpEeIIMBaHWEe, TPUMEHSS 3aKOHBI HACIEICTBEHHOCTH ¥ 3aKOHOMEPHOCTH
CIICTUICHHOTO HACJICOBAHMS;

- pacKpbIBaTh MPUYMHBI HACJICACTBEHHBIX 3a00JICBaHUI, apTyMEHTHPOBATH
HEOOXOMMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00JICBAaHU;

- CpPaBHUBATh pa3HbI€ CIIOCOOBI Pa3MHOXKEHHS OPTaHU3MOB;

- XapaKTEepU30BaTh OCHOBHBIC ATAIbl OHTOTEHE3a OPTaHU3MOB,;

-BBISIBIISATh TIPUYUHBI U CYIICCTBCHHBIC TPU3HAKU MOIU(PUKAIIMOHHOW U
MYTaIlMOHHOW U3MEHYUBOCTH;

- 000CHOBBIBaTh POJIb U3MEHYMBOCTH B €CTECTBEHHOM W HCKYCCTBEHHOM
otbope;

- 000CHOBBIBaTh 3HAYCHHUE PA3HBIX METOJOB CEJEKIIMH B CO3JaHWH COPTOB
pacTeHuH, MOPOT ’KUBOTHBIX M IIITAMMOB MHKPOOPTAHU3MOB;

- 000CHOBBIBATh MPUYUHBI HW3MEHSIEMOCTH W MHOTO00pasws BHJIOB,
MPUMEHSST CHHTETUICCKYIO TEOPHIO DBOJTIOIIHH;

-XapaKTepU30BaTh TMOMYJSAIHUIO KaK EIWHWIY DSBOJIONHMH, BHJI Kak
CHUCTEMATHYECCKYFO
KaTeTOPUIO M KaK pe3ysbTaT dBOJIOINH;

- YCTaHABIUBATh CBSI3b CTPYKTYPhI M CBOMCTB 9KOCUCTEMBI;

- COCTaBJISITh CXEMbl NEPEHOCAa BEIIECTB W DHEPTrUU B DKOCHCTEME (CETH
MUTaHUs), TMPOTHO3UPOBATh HX W3MEHEHUS B 3aBUCUMOCTH OT HW3MEHEHUS
(bakTOpOB cpebl;

- apryMEHTHpPOBaTh COOCTBEHHYIO TO3WIMIO 1O OTHOIICHHUIO K
HKOJIOTUYECKUM
npobJieMaM U TIOBEJICHUIO B IPUPOJHON Cpeie;

- 00OCHOBBIBaTb HEOOXOAMMOCTh YCTOWYMBOTO PA3BUTHS KaK YCJIOBHS
coxpaHeHust onocdepsr;

- OIICHWBATh TPAKTHYCCKOE M OTHYECKOE 3HAYCHHE COBPEMEHHBIX
WCCJICIOBAaHMUI B OMOJIOTHH, METUIIMHE, YKOJIOTHH, OMOTEXHOJIOTHH;

- 000CHOBBIBATh COOCTBEHHYIO OLICHKY;

- BBIABIATH B TEKCTE OWOJIOTHYECKOTO COACpKaHUsA mpodiieMy U
apryMEHTHPOBAaHHO
ee OOBSICHSTD;

- TPEACTABJISATh OMOJOTHYECKYI0 MH(OPMAIMIO B BUJIE TEKCTA, TAOJIMIIBI,
cXeMbl, Tpaduka, JUarpaMMbl W JeNaTh  BBIBOJBI HAa  OCHOBAaHUH
IIPEICTaBICHHBIX IAaHHBIX;



- mpeoOpa3oBbiBaTh Tpaduk, TaOMUIly, AHArpaMMmy, CXE€My B TEKCT
OMOJIOTUYECKOTO COAEPIKAHUSI.

BbINYCKHUK MOJYYUT BO3MOKHOCTb HAYUUTHCSH:

- OpPraHM30BBIBaTh W MPOBOJIUTH HMHIMBHUAYATbHYIO HCCIEIOBATEIbCKYIO
JeSITeTLHOCTH 10 OMOJIOTHH (MK pa3padaThiBaTh HHAUBUAYAIBHBIA POEKT):

- BBIJIBUTATh TUIIOTE3bI, IJITAHUPOBATH pabOTy, OTOMPATh U IPeoOpa30BHIBATH
HEoOXouMyl0 HWHGOpPMAIHIO, TPOBOJUTH JKCIEPUMEHTHI, HHTEPIPETHPOBATDH
pe3yNbTaThl, IeJaTh BHIBOJBI HA OCHOBE MOJYYEHHBIX PE3YyJIbTaTOB, MPEACTABIATD
NPOAYKT CBOUX HCCIIEIOBaHUII;

- TMPOTHO3UPOBATh TMOCJIEACTBUA COOCTBEHHBIX HCCIECIOBAHUA C y4ETOM
THYECKUX HOPM M SKOJIOTHUECKUX TPEOOBAHUIA;

- BBIACNATH  CYIIECTBEHHbIE  OCOOEGHHOCTH  JKU3HEHHBIX  ITUKJIOB
npecTaBUTENeH Pa3HbIX OTACIOB PACTEHHUI U TUTIOB KUBOTHBIX;

- 1300pakaTh LUKJIIBI PA3BUTHS B BUJIE CXEM;

- aHaJIM3MpOBaThb W  MHCIOJIB30BaTh B  PEHIEHMH  YYEOHBIX WU
UCCIIEIOBATENbCKUX 3aJad MH(POPMALMI0O O COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOTHH, MEUIIMHE U YKOJIOTUH;

- apryMEHTHpOBaTh HEOOXOJAMMOCTh CHHTE3a €CTECTBEHHOHAyYHOIO M
COLIMOTYMaHUTAPHOTO 3HAHUSI B 310Xy MH(POPMAIIMOHHON LIUBUIIN3ALIUU;

- MOJIENIUPOBATh U3MEHEHUE 3KOCHUCTEM IOJ BIMSHHEM Pa3IUYHbIX TPy
(haKkTOpOB OKpPYXKAIOIIEH Cpebl;

- BBIABIISITH B TPOLIECCE HMCCIIEAOBATEIBCKON NEATEIbHOCTH TOCIEACTBUS
AHTPOTIOTEHHOTO BO3JICHCTBUS HA HKOCHCTEMBI CBOETO pErhoHa, MpesiaraTh
CHIOCOOBI CHIKEHUST aHTPOTIOTEHHOTO BO3ICHCTBHS HA SKOCHUCTEMBI;

- HCTOJNB30BaTh MPUOOPETEHHBIE KOMIETCHIMH B  MPAKTHUYECKOU
JESITEIBHOCTH
U TIOBCETHEBHOM  JKM3HM, JUIsd TNPUOOPETEHUS  ONbiTa  JACSTEIbHOCTH,
IpeaIecTBYIOLIEH MpodeccnoHaIbHOM, B OCHOBE KOTOPOU JIEKUT OMOJIOTHSI Kak
y4eOHBIN TpeIMeT.

JInuyHOCTHBIE pe3yJIbTaThI.

BbInyCKHUK Hay4YHTCSH:

- TPaXXJaHCKON MAEHTUYHOCTHU, aTPUOTU3MY, YBAKEHUIO K CBOEMY HapoOay,
YyBCTBY OTBETCTBEHHOCTHU niepes OTeuecTBOM;

- HAYYHOMY MHUPOBO33PEHUIO, COOTBETCTBYIOIIEMY COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOMY Ha JTHAJIOTE KYJIbTYD, a
TaKKe pPAa3NIUYHBIX (GOpPM OOIIECTBEHHOTO CO3HAHHS, OCO3HAET CBOE MECTO B
MOJIUKYJIBTYPHOM MUPE;

- TPUHATHIO TIEHHOCTEH 3J0pOBOTO 00pasza >KW3HH, MOTPEOHOCTH B
($U3MYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATHIO CIIOPTUBHO-03A0POBHUTEIHHON
JeSITENIbHOCTHIO;

- HENpUATHIO BPEAHBIX MPHUBBIYEK: KYpPEHHUs, YMNOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB.

BbINyCKHUK TMOJYYHMT BO3MOKHOCTh HAYYUTHCH:



- OepeXHOMY, OTBETCTBEHHOMY H KOMIIETEHTHOMY OTHOUICHHIO K
¢u3nUecKOMy U MCHUXO0JIOTMYECKOMY 3/I0pPOBBIO0 KaK COOCTBEHHOMY, TaK U JPYI'HX
Jro/iel, YMEHHIO OKa3bIBaTh MEPBYIO TIOMOIIIB;

- (OPMHUPOBAHUIO OCHOB 3KOJOTMYECKOTO MBIIIUICHHSI, OCO3HAHUIO BIIHMSIHUS
COIIMANIEHO-?)KOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE TIPUPOIHOI CpeIIbL;

- (popMHpOBaHUIO TOTOBHOCTU U CIIOCOOHOCTU K 0Opa30BaHMIO, B TOM YHCIIE
caM000pa30BaHUIO HAa MPOTSHKEHUHM BCEH KU3HU; CO3HATENILHOMY OTHOIICHHUIO K
HEIMPEPHIBHOMY 00pa30BaHUI0 KaK YCIOBHUIO YCICUTHOW MpodecCHOHANBHOU W
OOIIIECTBEHHOMH JIEATENHLHOCTH;

- JenaTh OCO3HaHHBIA BBIOOp Oyaymeld mpodeccun U pearn3oBaTh
COOCTBEHHBIE KU3HCHHBIC TUTaHBI; dbopMupoBaTh OTHOIIICHUE K
npo(hecCHOHANBHOM JIEATETPHOCTH KaK BO3MOXKHOCTH YYacTHUs B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM.

Ilo3HaBaTenbHbIE pPe3ybTaThI.

BbINyCKHUK HAYYUTCS:

* CaMOCTOATEIBHO BBIIEIATh U (POPMYIHPOBATH O3HABATEIbHBIC LIEIH;

* HAXOJUTh U BBIACIATH HEOOXOIUMYIO MH(OPMALIMIO; TPUMEHSATH METO/IbI
MH(POPMAILIMOHHOTO TIOUCKA, B TOM YHUCIIE C IOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB;

* CTPYKTYpUpOBaTh 3HAHMUS;

* BpIOUpaTh HaumbOodee HP(PEKTUBHBIE CHOCOOBI pelieHus 3a1ad B
3aBHCHUMOCTH OT KOHKPETHBIX yCIIOBHIA;

* ONpENeNsATh OCHOBHYIO M BTOPOCTENECHHYIO HH(OpMalHio; CBOOOIHO
OPUEHTHPOBAThCSI M BOCHPUHUMATH TEKCTHl XYy/I0’KECTBEHHOTO, HAy4HOTO,
yOJUIUCTUYECKOTO U OPUIIUATBHO - JEJIOBOI0 CTUJIEH;

* IOHUMATh U aJ€KBATHO OIICHUBATH SI3bIK CPEICTB MacCOBOM MH(popManmu;

* craBuTh W (HOPMYJIUPOBATH MPOOJIEMBI, CAMOCTOATEIBHO CO34aBaTh
AJITOPUTMBI JICITEIbHOCTU MPU PEUIEHUH NPoOJieM TBOPYECKOTO W MOUCKOBOTO

XapaKkTepa;
* MOJICTMPOBAHUIO - MTPEOOPA30BaHUI0 OOBEKTOB M3 YyBCTBEHHON (hOPMBI B
MOJENb,  TNI€  BBIJCJICHBI  CYIIECTBEHHbIE  XAPAKTEPUCTUKH  OOBEKTa

(mpocTpancTBeHHO-TpaduvYecKas Uiu 3HAKOBO-CUMBOJIUYECKAs).

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS:

- pediekcnn crioco00B U YCIIOBUM IEHCTBUM, KOHTPOJIIO M OIICHKE Mpoliecca
U PE3yJIbTaTOB JCATEIHLHOCTH,

- opmynupoBaTh NPOOIEMBI;

- BBIJIBUTATh THIIOTE3bI U UX 0OOCHOBHIBATH;

- CTPOUTH JIOTHUYCCKUE IIETOYKH PACCYKICHUN, aHATM3UPOBATh HCTUHHOCTH
YTBEPKICHUN;

- YCTaHaBJIUBaTh MPUYMHHO-CJICJICTBCHHBIC CBS3H, MPEJCTABIATH ILETIOYKU
00BEKTOB W SIBIICHHIA;

- AHAJIM3UPOBATH OOBEKTHI C TETHIO BBIJCICHUS MTPU3HAKOB (CYIIIECTBEHHBIX,
HECYIIECTBEHHBIX);

- mpeoOpa3oBhIBATh MOJENM C IEJIbI0 BBISIBICHHUS OOIIMUX 3aKOHOB,
OTIPEISIISIIONTNX TAHHYIO TTPEAMETHYIO 00J1aCTh;



- CHHTE3y — COCTaBIEHHUIO IIeJIOrT0 W3 4YacTei, B TOM YHCIE
CaMOCTOATENILHOMY  JIOCTPAaMBAaHUIO  C  BOCIOJHEHHMEM  HEJOCTAIOLIUX
KOMITOHEHTOB;

- CAMOCTOSITEILHOMY CO3JIaHHUIO CIIOCOOOB pellIeHUs MPoOJieM TBOPUYECKOTO
U TIOMCKOBOTO XapakTepa.

PeryasiTuBHbIE pe3y/bTaThl.

BbINyCKHUK HAYYHUTCH:

- IIeJIENOJIaraHnI0 KaK MOCTAaHOBKE yYeOHOM 3a/1adll Ha OCHOBE COOTHECCHHS
TOT0, YTO y>K€ U3BECTHO U YCBOCHO YYAIllUMCS, ¥ TOTO, UTO €II[€ HEU3BECTHO;

- IUTAHUPOBAHUIO — OMPEICIICHUIO TMOCIEAOBATEIBHOCTH MPOMEKYTOUHBIX
Heieid ¢ yuyeToM ~ KOHEYHOTO  pe3ysibTara;  COCTaBJIeHHWE IUIaHa U
MOCJIEI0BATEIbHOCTH JICHCTBUM;

- MPOTHO3MPOBAHUIO — MPEIBOCXUIICHUIO Pe3yJbTaTa U YPOBHS YCBOCHHS,
€ro BPEMEHHBIX XapaKTEPUCTHK;

- KOHTpoJI0 B (hopMme ciauueHus crocoba ACUCTBUS U €ro pe3ylibrara C
3aJIaHHBIM ATAJIOHOM C 1IE€TIbI0 OOHAPYKEHUSI OTKIOHEHUN U OTJIMYUI OT 3TAJIOHA;

- HaBbIKaM T03HABaTEJIbHOM, Y4E€OHO-UCCIIENOBATEILCKOM U MPOEKTHOU
JIeSTEeILHOCTH, HaBBbIKAM Ppa3pelleHus MpoOJieM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHMUS.

BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYYHThCSI:

- KOPPEKIIMA — BHECEHUIO HEOOXOAMMBIX JIOMIOJTHCHHH U KOPPEKTUB B IIJIAH
U CIoco0 NEHCTBUS B CIydae PacXOKISHHUS ATAIOHA, PEANbHOTO JCHCTBHS M €T0
MIPOYKTA,;

- OIICHMBATh, BBIJIEISATH W OCO3HABAaTh TO, YTO YK€ YCBOEHO W UTO eIIe
MOJIJICKUT YCBOEHHUIO, OCO3HAHUIO KaueCTBA M YPOBHS YCBOCHUS;

- CaMOpPETyJISAIMA KaK CIMOCOOHOCTHM K MOOWJIM3AIMKM CWUJI U DHEPTHH, K
BOJICBOMY YCUJIHIO (K BBIOOpPY B CHUTyallMM MOTHBAllUOHHOTO KOH(JIMKTA) U
IIPEOJOJIEHUIO TTPEIISITCTBUM;

- YMEHHUIO CaMOCTOSITEJILHO OIpPEAeNATh IEeTW U COCTABJATH IUIAHBI;
CaMOCTOATEILHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH YUEOHYIO U
BHEYUeOHYI0 (BKJIIOYas BHEIIKOJBHYIO) JESATEIBHOCTh;, HCIIOJIb30BaTh BCE
BO3MOYKHBIE PECYpPCHI JJI TOCTHXKCHHS IIeJield; BIOUpaTh YCICIIHbIE CTPATEru B
Pa3TUYHBIX CUTYAIHSIX;

- YMEHHUIO NPOAYKTUBHO OOIIATHCS W B3aUMOJEWCTBOBATH B IIpoOLECCE
COBMECTHOW JIEATEILHOCTH, YYUTHIBATh TMO3UIHUH JPYroro, 3PHEKTUBHO
paspeniatb KOHMIUKTHI.

KoMMyHHKAaTHBHBIE Pe3yJIbTAThI.

BhpinyCKHMK Hay4yHTCH:

- BCTYIaTh B JTUAJIOT;

- y4acTBOBATh B KOJJIEKTUBHOM O0CYK/I€HUHU MPOOIIEM;

- WHTETPUPOBATHCS B TPYMIY CBEPCTHUKOB WM CTPOUTH MPOIYKTUBHOE
B3aMMOJICUCTBHUE U COTPYTHUYECTBO CO CBEPCTHUKAMH U B3POCIIBIMU;

- TUTAaHUPOBATh Y4e€OHOE COTPYIHHMYECTBO C yUUTEJEM U CBEPCTHUKAMH —
OTIPENENATh 1eNU, QYHKIIMH YYaCTHUKOB, CIOCOOBI B3aUMOJICHCTBUS.



BbIyCKHUK MOJIyYUT BO3MOKHOCTH HAYYUTHCSH:

- CTaBUTb BOMPOCHI — COTPYJHUYATH B TIOUCKE U cOOpe nHGOpMaIIUH;

- paspemartbh KOH(PJIUKTBI — BBISABJIATh, HACHTU(UKAIUU TPOOJIEMBI,
HaxOJIUTh U OILICHUBATh AJIbTEPHATUBHBIC CITIOCOOBI pa3pelIeHus] KOH(PIMKTOB,

- MPUHUMATh PEUICHUS U UX PEali30BaTh;

- YIIPABJISATh MOBEJICHUEM MapTHEPA — KOHTPOJIUPOBATH, KOPPEKTUPOBAT,
OLICHUBATh €r0 JCHCTBUM;

- BBIPaXXaTh CBOM MBICIIA B COOTBETCTBHHM C 33/1a4aMU U YCIIOBUSIMHU
KOMMYHUKAIINH; BJIAJICHUI0 MOHOJIOTHYECKON U TUATIOTUUECKON (hopMaMu peuu B
COOTBETCTBHM C TPAMMATUYECKUMH U CUHTAKCUYECKUMHA HOPMaMHU POJHOTO SI3bIKA,
COBPEMEHHBIX CPEJCTB KOMMYHUKAIIHH.

MECTO KYPCA BUOJIOTYHU B YYHEBHOM IIVIAHE

VY4eOHbIM IIJIaHOM ILIKOJIBI TpeAycMaTpuBaercs l36uacoB Ha u3ydyeHre OUOI0ruu
B10-11kmaccax (684acoB B roj,249aca B HEJIeJH0), YTO JIOHKHO CIIOCOOCTBOBATh
Oonee ycremHoi noaroroBke odyuaromuxcsa k 'UA B popmare EI'D.

Kypcy Ouonormu Ha CTyneHH cpeaHero ooOimiero o0pa3oBaHUs
MPEANIECTBYET Kypc OHOJIOTHH, BKJIIOYAIOUIUN JJIEMEHTApHBIE CBEACHUS 00
OCHOBHBIX OHoJjiornyeckux oobekTax. Copepkanue Kypca OMOJIOTMM B OCHOBHOM
IIKOJIE CIIY>KUT OCHOBOM JIJISl U3YYEHUS OOIIUX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH,
TEOpHUii, 3aKOHOB, TUIIOTE3 B CTApIICH IKOJIE, TJe 0c000e 3HAaUeHUE MTPUOOPETAIOT
MHUPOBO33PEHYECKHUE, TEOPETUUECKUE MTOHATHS, PA3BUTHUE €CTECTBEHHO — HAYYHOU
(GyHKIIMOHATBHOM TPAMOTHOCTH.

Takum 00pazom, cojepkaHue Kypca OMOJIOTUM B CTaplied IiKose Oosee
MOJIHO PacKpbhIBAaeT 00IMe OMOJOTUYECKUE 3aKOHOMEPHOCTH, MPOSIBIISIONINECS Ha

Pa3HbIX YPOBHSX OPTaHU3ALUU )KUBOW IIPUPOJIBI.

COJAEPKAHUE KYPCA
bazogsiit yposens 10 KJIACC (24 B Henento, Bcero 684.)
BBEJIEHUE (1 q)
MecTo kypca «O01mas 6M0JI0THs» B CUCTEME €CTECTBEHHO-HAYYHBIX AUCLHUILINH, a
TakXke cpeau Ouosiornyeckux Hayk. Llenb u 3agaum Kypca. 3HadeHHE MpeamMera
JUIsL TIOHUMaHUsI €IMHCTBAa BCETO >KMBOTO, B3aMMOCBSI3M BCeX dacTed Onochepsl
3emmu. Cucrema x)uBoi npupoasl. [{apcTsa )kHUBON TPUPOIBIL.

Paznen 1 buosorusi kak Hayka. MeToabl HAy4HOTo no3HaHus (34)
Tema 1.1 KPATKAS UCTOPUS PABBUTUA BUOJIOTUU (1)



CrtpykTypa Ouonoruu kKak Hayku. buomormueckwe Hayku 0 (opMe U CTPOCHHH
opranu3moB.  Cucrematuka.  OBojtouMoHHoe  yueHue.  Kiaccudukanms
OMOJOTMYECKUX HAyK. DTalbl pa3BuTus ouosoruu. Jlemoncrpanus. buorpadpuu u
nopTpeThl (M300pakKeHUs) YUEHBIX, BHECIIMX BKJIAJl B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHHY KaK HayKH.

[MPEAMETHBIE PE3VYJIBTATBI ObYUEHMA

VYyamuecs 101KHbI 3HATh:

- OIIpeiesieHne OMOJIOTUH KaK HAyKU;

- OCHOBOIIOJIO)KHUKOB OHMOJIOTMM KaK HayKHh, OCHOBOIMOJIOKHUKOB HAY4YHOU
(3amaHOM ) MEUITMHBI, aHATOMUH, (PU3UOJIOTUH;

- co3JaTeneu KIETOYHOU TEOPUH;

- co3/1aTeell COBPEMEHHOIO SBOJIIOLMOHHOIO YYEHUS U ATAlbl €r0 CTAHOBJICHUS;

- KJTacCU(UKAINIO OMOJTOTHYECKUX HaAYK.

VYyamuecs 101KHbl YMETb:

- OIIEHUBATh BKJIAJ] OTACJIbHBIX YUCHBIX B PA3BUTHE OMOJIOTHH.

Tema 1.2 CYIITHOCTD XKM3HU U CBOMCTBA JXUBOTI'O (1 1)

Onpenenenue XU3HU. XUMUYECKHN COCTaB M KJIETOYHOE CTPOCHUE OPraHU3MOB,
Hacensomux 3emiito. OOMEH BEIIECTB M CaMOPETyJislus B OMOJOTHUYECKHX
cucremax. CaMOBOCHPOU3BE/ICHUE; HACIEICTBEHHOCTh M HW3MEHYMBOCTHh KaK
OCHOBAa CYIIECTBOBAHUS XUBOW martepuu. PocT u pasButue. Pa3zgpaxuMocTs.
PUTMUYHOCTE TPOILIECCOB KU3HEACSITEIBHOCTU. J[MCKPETHOCTh U LEJIOCTHOCTD.
HemoHncTtpanus. CBONWCTBA KUBOTO (aHUMAIHSA).

[MPEJIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyammecs T0DKHEI 3HATE:

- OIIpeNIeNICHUE KU3HU;

- CBOMCTBA KUBBIX CUCTEM.

VYyanuecs 10MKHBI YMETh:

- 1aBaTh ONPE/ICIICHHUE )KU3HU;

- IPUBOJUTH IPUMEPHI MPOSBIEHNUN CBOMCTB KUBOTO.

METAIIPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

VYuamuecs 101KHbl YMETh:

- paboTath ¢ y4eOHUKOM, COCTaBJISTh KOHCIIEKT maparpada;

- pa3pabarbiBaTh IIJIAH-KOHCIEKT TEMbl, WCIOIb3yS pa3HbIe HCTOYHUKHU
uH(popmanuu;

- TOTOBUTH YCTHBIE COOOIIEHUS U pedepaThl Ha 3a/IaHHYIO TEMY;

- MOJIb30BATHCS TOUCKOBBIMU cucTeMaMu MHTepHEeTa.

Tema 1.3 YPOBHU OPTAHM3BAIIMM XWBOW MATEPUU. METOJbI
BUOJIOT'1U (1 1)

YpoBHU Opra"usanuu XUBou npuponsl. Mepapxus ypoBHerd. MeToabl O3HaHUs
KUBOM TPHUPOABI M HMX 0COOCHHOCTH. JleMoHCTparus. YpPOBHH OpraHu3aIuu
YKUBOU MaTepuu (aHUMALIUS).

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs 10JKHBI 3HATh:

- YPOBHU OPTaHU3ALMH )KUBOW TPUPO/IBI;

- METO/Ibl TO3HAHUS KUBOW MPUPOJIBI.



VYyamuecs 101KHbl YMETb:

- pacmpenessaTh YpOBHU OPraHU3ALMU KWUBOW MHPHUPOALI B COOTBETCTBUU C HUX
nepapxuei;

- TOPUBOAUTH MPUMEPHI MPOSIBICHUNA CBOMCTB JKUBOTO HA PAa3HBIX YPOBHSIX.
OCHOBHBIE MTOHATHS.

buonorus. Kusub. OCHOBHBIE OTJIMYUSL >KUBBIX OpPraHU3MOB OT OOBEKTOB
HEXUBOU MPUPOJbl. YPOBHU OpraHu3anuu >KuBod matepun. OObEKTbl U METOJIbI
u3yuyeHus B 6uosioruu. MHorooopasue >kMBOro Mupa.

MexnpenMeTHsIe CBSI3H

Heoprannueckass xumusa. XHUMHUYECKUE DIJIEMEHTHI lleproanyueckor CUCTEMBI
J. . MenpaeneeBa 1 ©X OCHOBHBIE CBOMCTBA.

Opranuyeckass xumus. OCHOBHbIE TpyHIbl OPraHUYECKUX COCAUMHEHUI.
METAIIPEJIMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyamuecs 101KHbl YMETb:

- paboTaTth ¢ pa3HbIMU UCTOYHUKAMHU UHGOPMAIINH;

- MI0JIb30BATHCSI IOMCKOBBIMU cucTeMaMu MHTEpHETA.

Paznen 2 Kaerka (22 )

Tema 2.1 UCTOPUA MN3YUEHUA KIIETKU. KIIETOUHAS TEOPUA (1 4)
Knerka kak cTpykTypHas u (yHKIHMOHalbHAas e€IuWHUIA >KuBoro. HMcropus
u3ydeHus:  KieTkd. lIpokapuoTuueckas W DYKapUOTHYECKasl  KIETKHU.
[IpuHnMOManbHas cXxeMa CTpOeHMs KiIeTKU. KierodyHass Teopus U €€ OCHOBHBIC
MOJIOKEHMUS.

JlemoHCTpanus.

[IpyHIMOMATBHBIE CXEMBI YCTPOUCTBA CBETOBOTO U DJIEKTPOHHOTO MHUKPOCKOIIOB.
Mopgenun  knetkd. Mukponpenapatbl  KJIE€TOK  pacTE€HUM, IKUBOTHBIX U
OJIHOKJIETOUHBIX TpuOOB. MaTtepuaibl, pacckasbiBatome o ouorpausax y4eHbIX,
BHECIIMX BKJIAJ B Pa3BUTHE KIETOUYHON TEOPUH.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

VYuammecs T0JKHBI 3HATh:

- TPUHIUIHAIBHYIO CXEMYy CTPOEHHUs KJIeTKM (Ila3MaThueckass MemOpaHa,
[IUTOTIIa3Ma, TEHETUYECKUN armapar);

- MHOT0O0Opa3ue mpoKapuoT;

- MHOT0OOpa3ue 3yKapHorT;

- 0COOEHHOCTH KJIETOK OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,

- 0COOEHHOCTH PaCTUTEIbHBIX U )KUBOTHBIX KJIETOK;

- MIOJIOKEHUS KJIETOUYHON TEOPHUH CTPOCHUS OPTraHU3MOB.

VYyamuecs 10MKHbI yMETh:

- paboTaTh CO CBETOBBIM MUKPOCKOTIOM;

- ONKUCHIBATh OOBEKTHI, BUUMBIC B CBETOBON MUKPOCKOTI.

OCHOBHBbIE MTOHATHS.

Knerka. Ilutonmorus. IlpokapwoTel: OakTepuu U CHUHE3CJICHBIC BOJOPOCIH
(nmanoOakTepun). DyKapuoTHUeCKas KJIeTKa; MHOTOOOpasne 3YyKapuoT; KIETKH
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHu3MoB. OCOOCHHOCTH PaCTUTEIBHOU
Y )KMBOTHOM KJIETOK. [10JIOKEHUS KIETOYHOU TEOPUH.

Tema 2.2 XUMWUECKUI COCTAB KJIETKH (1 1)



DNEeMEHTHBI COCTaB KIETKU. PacmpocTpaHEHHOCTh SJEMEHTOB, WX BKJIaa B
oOpa30oBaHUE JKUBOW MaTepuu U OOBEKTOB HEKUBOW MPUPOJbI. MaKpO3JIeMEHTHI,
MUKpPOAJIEMEHTBI,  YJIbTPAMUKPODJIEMEHTHI; WX  BKJIal B  oOpa3oBaHUE
HEOPTraHWYECKUX U OPTraHMYECKUX MOJIEKYJI )KUBOTO BEIIECTBA.

JlemoHcTpanus.

CxeMa (quarpaMma) pacnpeesieHuss XMMAYECKUX 2JIEMEHTOB B HEKUBOU U SKMBOU
npUpoe.

[MPEAMETHBIE PE3VJIbTATHI ObBYUEHUA

Yyamuecs: JOMKHbI 3HATH:

- MaKpO- U MUKPORJIEMEHTHI, BXOISIIIME B COCTAB KMUBOT0, U UX POJIb B OpraHU3MeE.
VYyammecs TOJKHBI YMETh:

- XapakTepu30BaTh (PYHKIIMOHATBHYIO POJIb OTAEIbHBIX XUMUYECKUX 3JIEMEHTOB B
KJIETKE.

OCHOBHBIE TIOHATHUS.

OpraHoreHbl, MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI, YIIbTPAMUKPOIJIEMEHTHI.

Tema 2.3 HEOPTAHUYECKUE BEHIECTBA KJIETKU (2 u)

Heoprannyeckue MoOJIEKyJbl KHUBOTO BEIIECTBA: BOJIa; XMMHYECKHUE CBOWCTBA U
ouonornyeckas posib. CoJIM HEOPTaHWYECKUX KHUCIOT, UX BKJIAJl B OOECIICUCHHE
MPOIIECCOB JKU3HEAEATEIBHOCTH U MOIAECPKAHUE TromMeocTaza. Poib KaTUHOHOB U
AHUOHOB B 00€CTIEUECHUH MPOIIECCOB KU3HEAEATENHHOCTU. OCMOC U OCMOTHYECKOE
JABJIEHUE; OCMOTUYECKOE MOCTYIJIEHUE MOJIEKYJI B KIIETKY.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyammecs T0DKHEI 3HATE:

- XUMUYECKHUE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBI;

- pOJib KaTHOHOB M aHUOHOB B OOECHEYEHUHU MPOIECCOB KU3HEACITEILHOCTH.
VYyanmecs TOJKHBI YMETh:

- OOBSICHATH TMPHUYMUHBI OCOOBIX CBOMCTB BOABL. OcHOBHBIE MoHATHA. CBOICTBa
BOJIbl. MuHepanbhbie conu. [ uapoduinbabie U THAPOGOOHBIE BEIIECTBA.

Tema 2.4 OPTAHUYECKHUE BEIIECTBA. OBILIASA XAPAKTEPUCTUKA.
JIMTINABI (1 9)

Opranuueckne MoJieKysbl. HH3KOMOJEKYNISIpHbIE W  BBICOKOMOJICKYJISIPHBIC
coenuHeHus. Jlumuael: cTpoeHue, Kiaccupukanus U OHOJOTUYECKas POJb.
[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyammecs T0DKHEI 3HATE:

- IPUHITATIBI CTPYKTYPHOU OpTraHu3auy U GyHKITAN JTUITHIOB.

-qaluecs JOJKHbI YMETh:

- XapakTepu3oBaTth QyHKIUK TUNUA0B. OCHOBHBIC MOHATHA. Jlumuael. Jlunmownms.
HeiurpanpHble )KUPBL.

Tema 2.5 OPIAHMYECKHE BEIIECTBA. VYIJIEBO/JbI. BEJIKHU (4 4)
VYrieBonbl: cTpoeHHE U OMoJIorHYeckasi poyib. MOHOCaXapu/Ibl U MOJIUCaXapUJIbL.
benkun — Ouosiormueckue MOJUMEpPHI; UX CTPYKTypHasl opranmu3aius. OyHKIUU
OenkoBbIx  MoJiekyld. benku-depmentel. CTpykTyphl Oenka: TepBUYHA,
BTOpHYHAs, TPETUYHAs, 4deTBepTHyHas. JleHaTypamus W peHaTypaius OeIKOB.
JlemoHCTpanus.



OObemMHBIC MOJIETTH CTPYKTYPHOH OpraHu3aii OWOJIOTHYECKUX TOJIUMEPOB —
OEJIKOB.
[MPEAMETHBIE PE3VYJIbTATBI ObYUYEHM A
VYyamuecs 101KHbI 3HATh:
- IPUHIHUIIBI CTPYKTYPHOU OpraHu3aiiy U PYHKIIUU OCJIKOB U YTJIEBOJIOB;
- KJIAaCCU(PMKAIIMIO YTJIEBOIOB. YYallluecs T0JKHBI YMETh:
- OOBSCHATH IPUHIUN ACUCTBUS (HEPMEHTOB;
- XapaKkTepu30BaTh (PyHKIMHU OEIKOB U yIIEBOAOB.
OCHOBHBbIE MTOHATHS.
VYrneBoael. MoHOcaxapuabl, noaucaxapuapl. benku. buonornueckue moammepsl.
JlenaTypanus u peHaTypauus OeIKOB.
Tema 2.6 OPTAHUYECKUE BEINECTBA. HYKJIIEMHOBBIE KUCJIOTHI (3 u)
JHK — wmonekynel HacneactBeHHoctu. Penymmkamua JIHK, nepepaua
HAcJelICTBEHHOM uWHGOpMalMK U3 TOKOJIeHHs B nokojeHue. Ilepegaua
HacJeICTBEHHOM HH(oOpMaluu U3 sapa B mHuTomiasmy; TpaHckpuniusa. PHK:
cTpyktypa u Qpynkiuu. Madbopmarmonnsle, TpancnopTHsie, pudbocomanbabsie PHK.
JlemoHCTpanus.
OO0beMHBIE MOJICIIU HYKJIEUHOBBIX KHCIIOT.
I[MPEAMETHBIE PE3VYJIbTATBI ObYUEHMA
VYyamuecs 1071KHbI 3HATh:
- PUHITUIIBI CTPYKTYPHON OpraHu3aiuu U GyHKINU HYKJICUHOBBIX KHUCIIOT;
- CTPYKTYPY HYKJIECHUHOBBIX KHCIIOT.
VYyamuecs T0MKHbI yMETh:
- XapaKTepU30BaTh QYHKIINHU HYKIEUHOBBIX KUCIIOT;
- paznu4ath HykjaenHoBbie kuciaoTsl (JIHK u PHK).
OCHOBHBIE TTOHSTHA.
Hykneunoseie kucnmotel. Permmmkanms JIHK. Tpanckpunmusa. Hykieorun.
KomruieMeHTapHOCTD.
Tema 2.7 OVYKAPUOTUYECKAA KIIETKA. IIUTOIIASMA. OPTTAHOU/IBI (3 1)
OykapuoTnueckass kierka. Ilmazmaruueckas wmeMOpana W ee  (PyHKIUH.
[{uTomnazma 3ykapruoTHYECKON KieTKH. OpraHou/Ibl IUTOIJIA3Mbl, UX CTPYKTYypa U
¢bynkunu. Knaccudukanusa opranounnos. Llutockener. BkintoueHus, MX 3HaU€HHUE U
posib B MeTaboiau3Me KiIeToK. OCOOEHHOCTH CTPOCHMSI PACTUTEIBHOM KIIETKH.
JlemoHcTpanus.
Mopenn kinerku. CXEMbl CTPOEHUS OpPraHOMAOB PACTUTEIIBHOW WM KUBOTHOMU
KJIETOK.
JlaGopaTopHbIe U PaKTHYECKUE padOTHI

1. OpraHouapl KJIETKH (BUPTYaJIbHO C MOMOIIBID  MYJIbTUMEIHIHOTO

MPWIOKEHUS K YICOHUKY).

2. IlpuroroBneHue u ONMUCAHUE MUKPOIIPENIAPATOB KIETOK PACTCHUM.
[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A
VYyammecs T0JKHbI 3HATh:
- CTPOEHUE DYKAPUOTUUECKOMN KIIETKHU;
- 0OCOOEHHOCTH PaCTUTEIbHBIX U )KUBOTHBIX KJIETOK;
- KJIacCU(PUKAIINIO OPTaHOUIOB KIIETKH.



VYyamuecs 101KHbl YMETb:

- XapaKTepu30BaTh QYHKIIMU OPraHOMI0B;

- OIPENENATh 3HAUYEHUE BKIOUECHUH.

OCHOBHBIE IOHATHS.

OykapuoTtndeckas kietka. [Tnasmatuueckas memOpana. OpraHoubl HIUTOIIIA3MBI.
HememOpaHnHble, olHOMEMOpaHHbIE U IByXMeMOpaHHbIE OPraHOU/Ibl. BKitoueHus.

Tema 2.8 KIIETOUHOE AJIPO. XPOMOCOMBI (1 u)

Kierounoe sAnpo— 1LEHTp YHPaBICHUS  KUBHEACATEIbHOCTBIO  KIIETKHU.
CTpyKTyphl KJIETOYHOIO sifipa: siiepHas 000JI0YKa, XpOMAaTHH (FE€TEPOXPOMATHH),
AIPBIIIKO. XpoMocoMbl. Kapuoruir.

[MPEJIMETHBIE PE3VYJIbTATBI OBYUYEHU A

Yyamuecs: 10MKHbI 3HATh:

- CTpOCHHE U PYHKIUU SIPa;

- 3HQUEHUE TTOCTOSTHCTBA YKciia U (POPMBI XpPOMOCOM B KIIETKE.

VYyamuecs 101KHbl YMETh:

- OMHCHIBATh FT€HETUUYECKUH almapar KIETOK-3yKapHoT;

- OIIUCBIBATh CTPOEHUE U QYHKIIUUA XPOMOCOM;

- 1aBaTh ONPEICIICHUE KapUOTHUIIA U XapaKTEPU30BaTh €TO0.

OCHOBHBIE TTOHSITHA.

Xpomocomel. KapuoTut. JIunionaHpIA U raljIONAHBIN HAOOPEI XPOMOCOM.

Tewma 2.9 IIPOKAPUOTUYECKASA KIIETKA (1 u)

[Ipokapuotnueckue kietku; Gopma u pasmepbl. CTpoeHHE IUTOILIA3MBI
OakTepHaIbHON KIJIETKH; OpraHHu3allis MeTa0oyiu3Ma y npokapuor. ['eHeTnyeckuit
anmapat 6akrepuii. CiopoobpazoBanue. Pazmuoxxenre. MecTo u poJib MpOKapuoT
B OMOIICHO3aX.

JIabopaTopHble U MPaKTHYECKUE padOThI

3.U3ydenne kieTok 6akTepuii Ha TOTOBBIX MUKpOIIpEnaparax.

[MPEIMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYyammecs T0DKHEI 3HATE:

- CTPOEHUE MPOKAPUOTUYECKON KIIETKH;

- MHOT0OOpasue mpoKapuoT.

VYuamuecs 101KHbl YMETh:

- XapaKTepu30BaTh OPTaHU3ALNIO0 METa00IM3Ma Y IPOKAPUOT;

- OMNHUCHIBaTh TEHETUYECKUN ammapaT OaKTepuil, WX CIOPOOOpa3oBaHUE W

pa3MHOKEHUE.

OcHoBHble TOHATHS. [lpokapuotel, OakTepuu, uuaHoOakTtepun. Hyxkneoun.
MypeuH.

Tema 2.10 PEAJIM3AIIMS HACJEJICTBEHHONM WH®OPMAIIMM B
KJIETKE (4 u)

I'eH, reHeTmyeckuid Koj, CBOWCTBA T€HETHUYECKOTO KOJA. JTalbl pean3aiuu
IreHEeTHYeCKOM HMHGOpPMAIlMM B  KJIETKE (TPAHCKPUIIIMS W TPAHCIISIUA).
JlemoHCTpanus.



Tabmuua renermyeckoro kona. IIpocrpanctBennas wmoxens [IHK. Cxema
OonocuHTe3a Oenka.

I[TPEAMETHBIE PE3VYJIbTATBI ObYUYEHUA

VYyamuecs 101KHbI 3HATh:

- OIIPEZICIICHUE TEHA;

- CBOMCTBA F€HETUYECKOTO KOJIa;

- ATaNbl peain3alry HACIeACTBEHHOW HHPOpMAIIUU.

VYyammecs TOJKHBI YMETh:

- HUCHOJIb30BaTh MPUHUMUII KOMIUIEMEHTAPHOCTH TIPU MOCTPOCHHH CXEM
HYKJIEMHOBBIX KHCJIOT;

- OIIMCBIBATh MPOLECCHI, IPOUCXOAAIINE PU OMOCHHTE3E OeIKa.

OCHOBHBIE MOHATHS.

I'en, renernueckuii koa. Komon. Tpuruier. AHTHKONOH. TpaHCKpUIIUS.
Tpancnsauus.

Tema 2.11 HEKJIETOUYHA A ®OPMA XXU3HU: BUPYCHI (1 u)

Oco0OeHHOCTH CTpOEHUsI W pa3MHOXKEHUS BUpPYcoB. JKu3zHeHHbld mukia BHY.
BupycHbie 3a0oneBanust u npoduiiaktuka ux pacnpoctpanenus. CIIN u mepbl
ero npo(uIaKTUKH.

JlemoHCTpanus.

Cxema cTpoeHus BUpyca.

[TPEAMETHBIE PE3VYJIBTATBI ObYUYEHUA

VYyamuecs T0KHBI 3HATH:

- 0COOEHHOCTHU CTPOEHUSI BUPYCOB;

- BUpYCHBIE 00JIE3HU YEIIOBEKA,

- Mepbl NpO(UITAKTUKU BUPYCHBIX 3200JIEBAHHI YETIOBEKA.

VYyamuecs 10MKHbI YMETh:

- onuchIBaTh ku3HeHHBIN Uk BUY. OcHoBHble nonsaTus. Bupyc. bakrepuodar.
Kancun.

METAIIPEMETHBLIE PE3VJIbTATBI ObYUYEHUA

VYyamuecs T01KHBI YMETh:

- COCTaBJISATh CXEMbI U TaOJIMLIbI 1JI1 MHTErPALUU MTOJTYYEHHBIX 3HAHUT;

- 00001IaTh HHOOPMALIMIO U JeTaTh BHIBO/IbI;

- paboTaTh C AOMOJHUTEIBHBIMU UCTOYHUKAMH UH(OPMALINH;

- CAMOCTOSITEJIBHO COCTABJISITH CXEMBI IIPOLIECCOB U CBS3HBIN paccka3 10 HUM;

- paboTaTh C MHKPOCKONIOM M H3TOTAaBIMBATh MpOCTEHIlMe mpenaparbl Jis
MUKPOCKOITNYECKOTO UCCIIEA0BAHMS.

Mexnpenmernsie cBa3u Heoprannueckass xumusi. Xumudeckue cBsizu. CtpoeHue
BEILIECTBA.

Oprannueckass xumus. [IpUHIMIBI OpraHU3alMM OPraHUYECKUX COEIMHEHUU.
VYrneBoabl, TMIUABL, )KUPBI, OCTKU, HYKJIEHHOBBIE KUCIIOTHI.

®usuka. CBOWCTBA KUAKOCTEH, TEIUIOBBIE SIBJICHUS. 3aKOHBbI TEPMOAWHAMUKHU U
OITHKH.

Pa3znen 3 Opranusm (42 4)



Tema 3.1 OPI'AHU3M — EJUWHOE TEJIOE. MHOI'OOBPA3UE
OPI'"AHU3MORB (1 u)

Pa3HooOpa3ue opraHn3MoB (OJIHOKJIETOYHBIE M MHOTOKJIETOYHBIE OPTraHU3MBI).
MHOTOKJIETOUHBI OpraHU3M Kak JUCKpeTHass cucTteMa (TKaHHU, OpraHbl).
KosonnaneHble OpraHU3MBl.

JlemoHCTpanus.

[IpuMepbl OTHOKIETOUYHBIX 1 MHOTOKJIETOUYHBIX OPTraHU3MOB.

[MPEJIMETHBIE PE3VYJIbTATBI OBYUYEHU A
Yyamuecs: JOMKHbI 3HATH:

- OIIPEAEIICHUE OPTaHN3Ma;

- MHOTOO00Opasue OpraHU3MOB (OZTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE).

VYyamuecs 101KHbl YMETb:

- pasnuyaTh OJHOKJIETOUYHBIC, KOJOHHAIbHBIE W MHOTOKJIETOUHBIC OpPTaHU3MBI.
OCHOBHBIE MTOHATHS.

Opranusm. OTHOKIETOUYHBIA OPTaHU3M. MHOTOKJIETOYHBIN OPraHU3M.

Tema 3.2 OBMEH BEINIECTB W [IIPEBPAIIEHUE OHEPI'UN.

SHEPI'ETUYECKUI OFMEH (3 u)

OOMeH BellleCTB W MpeBpallleHue OdSHEprud B kieTke. Ilnactuueckuit u
sHepretnyeckuii oOmeH. AT@® Kak yHHMBEPCAIbHBIA HMCTOYHUK HHEPIUU.
Makposprudyeckre CBsI3M. JTalbl 3HEPreTUYECKOro OOMEHa, pacllelIeHue
TJIFOKO3BI.

JlemoHCTpanus.

Cxema oOMeHa BEILECTB.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHM A
VYuammecs T0JKHBI 3HATh:

- OTaIbl OOMCHA BEIIICCTB;

- ATAIbl SHEPTETUYECKOTO OOMEHa.

VYyamuecs 10MKHbI YMETh:

- OIIUCBIBaTh OOMEH BEIECTB U MPEBPAIICHUE SHEPTUU B KIIETKE;

- IPUBOJIUTH MOATAIMHO MPOIECC IHEPTETUIECKOI0 OOMEHa.

OCHOBHBIE MTOHATHS.

O6mMmen BemiecTB. Metabonu3m. DHepretuueckuit oomeH. Ilmactuueckuii oOMeH.
AT®. I'nukonus. KnerouHnoe gpixaHue.

Tema 3.3 TNTACTUYECKUU OBMEH. ®OTOCHHTE3 (3 u)
Tunel  nutanus.  ABtoTpodsl u  rereporpodnl.  DorocuHTes.  Dasbl
¢doTocunTe3a.0OcoO0eHHOCTH OOMEHA BEILIECTB Y PACTEHU, d)KUBOTHBIX U TPUOOB.

JlemoHcTpanus.

Cxema (oTocuHTe3sa.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A
VYuammecs T0JKHBI 3HATh:

- IPUMEPHI MIACTUYECKOTO OOMEHA;

- 9Tanbl OTOCHHTE3a U €r0 POJIb B MPUPO/IE.
VYuamuecs 101KHbl YMETh:



- OMMUCHIBATh OOMEH BEIIECTB U MPEBpAIICHUE YHEPTUU B KIIETKE;

- MPUBOJUTH MOJIPOOHYIO CXEeMy MpOIEcCOB (POTOCHHTE3a M OuMocHHTE3a Oemka.
OCHOBHBIE MIOHATHUS.

AstoTpodsl. ['ereporpodsl. Dotocunte3. CetoBas ¢aza. TemHoBas (asza.

Tewma 3.4 IEJIEHUE KJIETKU. MUTO3 (2 u)

[enenne knerok. KieTkm B MHOIOKIETOYHOM opraHusme. I[lonarne o
muddepeHIIMPOBKE KIETOK MHOTOKJIECTOYHOTO OpraHu3Ma. MUTOTHUECKHNA ITUKII:
untepdaza, penymmukanus JHK; muto3, ¢aspl mMuTOoTHYECKOTO JENEeHUS U
npeoOpa3oBaHusi XPOMOCOM; OHMOJOTHYECKHII CMBICI M 3HAYE€HHE MMHTO3a
(Oecrosmoe  pa3sMHOXEHHE, POCT, BOCIOJHEHHE KJICTOYHBIX MOTEPh B
(U3HOTOTUYECKHUX U TTATOJIOTUYECKHUX YCIIOBHSIX).

JlemoHCTpanus.

OuUrypsl MUTOTHYECKOTO JIEJICHUS B KJIETKaX KOpelIka JyKa MoJ MUKPOCKOIIOM U
Ha CXEMe.

JlabopaTopHbIe U MPAaKTHYECKUE padOThI

4. N3yueHrne MUTO3a B KJIETKaX KOpEIIKa Jiyka (BUPTyaJIbHO W/WUIU Ha TOTOBBIX
npenaparax).

[MPEAMETHBIE PE3VJIbTATBI OBYUYEHUA

VYyammecs T0DKHEI 3HATE:

- MUTOTUYECKUHN U )KU3HEHHBIN IIUKJIbI KIIETKH;

- OMOJIOrMYeCKOe 3HaYeHHE MUTO3A.

VYyamuecs 101KHbl YMETb:

- ONIMCBHIBATH CTPOCHUE U (PYHKIIMHU XPOMOCOM;

- 1aBaTh OMNpEIETICHUE KapUOTHIIA U XapaKTEPU30BaTh €r0;

- OIUCBIBATh MUTO3 MO (hazam;

- pa3nu4aTh MUTOTUYECKUN U KU3HEHHBIN ITUKITBI KICTKH.

OCHOBHBIE TTOHSITHUA.

JKu3HeHHbIM TUKIT KIETKH. XpoMocombl. Kapuotumn. MUTOTHUECKUI LIMKIT, MUATO3.
buonornueckuit cmbicn Mmurtosa. IIpodaza. Meradaza. Amnadaza. Temodasa.
Permukanms (pegyrmukanusi) JJHK.

Tewma 3.5 PASMHOXEHUE: BECITOJIOE U ITOJIOBOE (2 4)

CymHocTh ¥ (GOpMBI Pa3MHOXKEHHUS OpraHu3MoB. becmonoe pa3sMHOXEHHE
pacTeHUN W OKMBOTHBIX. Bwuapsl Oecronoro pasmHokeHus. BapuaHThbl
BEr€TaTUBHOTO pa3MHOKeHUs. [lonoBoe pa3MHOKEHHE >KMUBOTHBIX U PAaCTCHUM;
rameThl, MOJOBOWM mpouecc. buonornueckoe 3HaY€HUE MOJOBOTO Pa3MHOKEHUS.
JlemoHcTpanus.

CxeMbl, WUTIOCTPUPYIOLIKME CIOCOObI BEre€TaTUBHOTO Pa3MHOXKEHHUS PACTEHMIA;
MUKpoOTpenaparsl  SUIekieTok; ¢oTtorpaduu, oTpaxkawmlme pa3HOoOpasue
MOTOMCTBA Y OJIHOM Tapbl POJIUTENEH.

IMTPEIMETHBIE PE3VJIbTATBI OBYUEHUA

VYuammecs T0JKHBI 3HATh:

- (hopMBI U pacIpOCTPaHEHHOCTh OECIIOJIOT0 Pa3MHOXKEHHS;

- CYIIHOCTb MOJIOBOTO Pa3MHOKEHUS U €r0 OMOJOTHYECKOE 3HAYEHUE.

Yuanuecs 10JKHbBI YMETh:



- XapaKTepu30BaTh OMOJOTUYECKOE 3HAUEHUE OECIOI0r0 pa3MHOKEHHUS;

- OOBSCHATH NPEUMYIIECTBO MOJIOBOTO PA3MHOKEHUS.

OCHOBHBIE MTOHATHS.

Pasmuoxenue. becnonioe pazMmHoxeHue.llonoBoe pazmHOkeHue. BereratuBHOe
pasmHoxenue. Jlenenne. CnopooOpazoBanue. Criopa. Pereneparusi.

Tema 3.6 OFPASOBAHUE ITOJIOBBIX KJIETOK. MEMO3 (2 u)

Meiio3 u ero omaumuus OT MUTO3a. buosormdeckoe 3HaYeHUE MeEWo3a.
["ameTorenes. Jtambl 00pa30BaHMS TIOJIOBBIX KIETOK: Pa3MHOXXEHHE, pPOCT,
co3peBanue (Meio3) u (GopMHpOBAHHWE TIOJNOBBIX KJIETOK. (OcoOeHHOCTH
CIIEpMaTOreHe3a U OBOT€HEe3a. 3HaYEHUE TAMETOreHE3a.

[MPEIMETHBIE PE3VYJIbTATBI ObYUEHM A

VYyamuecs 101KHbI 3HATh:

- CYIIIHOCTh M€H03a U €ro OMOJIOTMYECKOE 3HAUCHHE;

- POLIECC TAMETOTEHE3a U €r0 ITAIIbI.

VYuamuecs 101KHbl YMETb:

- XapaKTepHu30BaTh OMOJOTUYECKOE 3HAUYECHUE TTOJIOBOTO PA3MHOKECHHUS;

- 00BSICHATH MPOIECC MEH03a U XapaKTepU30BaTh €ro ITAIlbL;

- OTMHCHIBATh MPOIECC TAMETOTeHe3a U BBIJIETSATh OCOOEHHOCTH CIIepMaTOreHes3a u
OBOT'€HE3A.

OCHOBHBIE MTOHATHS.

Meiio3. T'ametsl. Sinexknerka. Cnepmaro3oua. Cnepmuil. ['amerorenes.
Cnepmatorene3. Osorene3. Cramus pasmHoxkeHus. Cragua pocra. Craaus
CO3pEBAHMUSL. Cranus dbopMHUpOBaHUSI. PaznenpHONONBIE OpraHU3MBI.
['epmadpoauTsL.

Tewma 3.7 OIIVIOJJOTBOPEHMUE (2 u)

OIUI0IOTBOPEHUE W €r0 CYIIHOCTh. BHOTOTMYECKMI CMBICH OIUIOJAOTBOPEHUS.
Bapuantel  omonoTBopeHus — (Hapy)XHOe,  BHYTpPEHHEe,  IEPEKpPECTHOE,
CaMOOILJIOIOTBOPEHHE,  €CTECTBEHHOE M HMCKyccTBEeHHOE). (OcoOeHHOCTH
OTUIOIOTBOPEHUA Y pacTeHUM. J[BOMHOE OIUIOJOTBOPEHUE Yy MOKPHITOCEMEHHBIX.
[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0JKHBI 3HATh:

- CYLIHOCTb OIJIOJIOTBOPEHUS U €T0 PA3HOBUIHOCTH.

VYuamuecs 101KHbl YMETh:

- 00BSICHATH MPOLIECC OTIOAOTBOPEHUS U OOPA30BaHUS 3UTOTHI.

OCHOBHBIE TTOHSITHUA.

OrogoTBOpEHHE: HApyKHOE, BHyTpeHHee. (OcemeHeHue. 3urora. JlBolHOE
OIUIOJOTBOPEHHUE.

Tema 3.8 WHAUBUIAYAJIBHOE PA3BUTHUE OPIrAHU3MOB (2 4)
OMOpUOHANIBHBINA Tiepuof pa3BuUTHs. OCHOBHBIE 3aKOHOMEPHOCTH JPOOJICHUS;
oOpa3oBaHH€  OJHOCIOMHOrO  3apojbilmia —  Onactynsl.  [acTpynsius;
3aKOHOMEPHOCTH O0pa3oBaHWs JBYXCIOWHOTO 3apojbIllla —  TacTPYJIbL
[lepBuuHbBIil opraHoreHe3 W nanpHeHIas qud@epeHImpoBKa TKaHEH, OpraHOB U
cucteM. [locTamOproHaNBHBIA TeprOa pa3BUTHA. DOPMBI MOCTIMOPUOHATHLHOTO
nepuojia pa3Butus. HempsiMoe pasBuTHE; MONHBIA M HEMOJHBIA MeTamopdo3.



buonornyeckuii cmpicn  pa3BuTus ¢ metamopdoszom. Ilpsimoe  pasButue.
JlemoHcTpanus.

Tabnuipl, WUITIOCTPUPYIOLIME TPOLECCHl PpPaHHUX H3TaloOB AMOPHOHAIHLHOTO
pa3BuTHs U MeTamop(do3a y UYICHUCTOHOTMX, MO3BOHOYHBIX (MKECTKOKPBUIBIX WU
YeIlryeKpbUIbIX, aM(puOuii); cxembl IpeoOpa3oBaHus OPTaHOB U TKaHEH B Mpoliecce
OHTO- M (pUJIOTEHE3A.

I[MPEAMETHBIE PE3VYJIBTATBI ObYUEHHMA

Yyamuecs: JOMKHbI 3HATH:

- OIIPEAEIICHUE TTOHATUSI KOHTOTEHERY;

- IEPUOAU3ALINIO0 HHIUBUIYAIBHOTO Pa3BUTHS;

- 3Tarbl SMOPUOHATIBLHOTO PA3BUTHSL;

- (hOpMBI TOCTAIMOPHUOHATHHOTO PA3BUTHS;

- 0COOEHHOCTH MPSIMOTO Pa3BUTHSL.

VYyammuecs T0MKHbI yMETh:

- OIUCHIBATH TIPOIECCHI, MPOUCXOMAIINE TPU APOOJIECHUHU, TaCTPYJSIUU H
OpraHOTeHE3E;

- XapaKkTepu30BaTh (HOPMbI TOCTIMOPHOHAIBHOTO PA3BUTHS;

- pa3nuy4arh MOJHBIA U HEMIOIHBIA METaMOpP(o3;

- pacKpbIBaTh OMOJIOTMYECKUM CMBICI PA3BUTHUS C METaMOP(O30M;

- XapaKTepUu30BaTh TAIlbl OHTOTCHE3A.

OCHOBHBIE MTOHSATHS.

Ontorene3. Tumbl oHTOreHesa. OwmOpuorene3. [Ipobnenue. [actpymsius.
Heiipyia. PocT: orpaHuyeHHbIN 1 HEOrPaHUYCHHBIM.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOJAYKTHUBHOE 3JIOPOBBE (2 u)
Oco0eHHOCTH AMOPHOHAIILHOTO Pa3BUTHS 4YellioBeka. [Iporiecchl, mpoucxosime
HAa paHHUX OJTamax »MOpuoreHesa ((popmupoBaHue MOPYIBI W OJACTYIBI).
[Tpennnonnplii U MIOAHBIN TepuoAbl. PoxxaeHue. [locTamMOpHOHANBHBIA TEPHOT
pPa3BUTHUA: JOPENPOAYKTUBHBIN, PENPOAYKTUBHBIA NEPUOMBI, CTAPEHUE U CMEPTh.
Kputnueckre nepuoasl OHTOreHe3a. BiausiHne HUKOTHHA, aJIKOTr0JIsl 1 HAPKOTHKOB
Ha pa3BUTHE 3apO/IbIIIa U PENPOIYKTUBHOE 37J0POBhE YEIIOBEKA.

JleMoHCTpanus.

Tabnuipl, WITIOCTPUPYIOIIUE MPOLECChl PaHHUX ATANOB AMOPUOHATBHOTO
Pa3BUTHS YETIOBEKA.

[MPEIMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYyammecs T0DKHEI 3HATE:

- 0COOEHHOCTH OHTOTEHE3a YEJIOBEKA;

- IEPUOU3AINIO0 UHIUBUIYAJIBHOTO Pa3BUTHS YEIOBEKA,

- 3Tarbl YSMOPUOHAIIHLHOTO PA3BUTHS YEIIOBEKA;

- OCOOGHHOCTH M TEPUOAMU3AIUI0 TMOCTAIMOPHUOHAIBLHOTO pPa3BUTHS YeJIOBEKa.
Yuanuecs 10JKHbBI YMETh:

- OINHUCHIBATH TIPOIECCHI, MPOUCXOMAAIINE TPU APOOJICHUU, TaCTPYJSAIUUA W
OpraHOT€HE3€ YETIOBEKa,;

- XapaKTepu30BaTh IMOCTAMOPHOHAIBHOE pa3BUTHE 4YEJIOBEKa II0 JTarnaMm |
KPUTHYECKHE MEPUOJIbI OHTOTEHE3A.



OCHOBHBIE TTOHATHS.

Mopyia. bnacryina. lactpymna. Herpyna.
JopenpoayktuBHseiinepuoa. PerpoayktuBHbiii nepuo. [lepuon ctapenus.
Tema  3.10 TI'EHETMKA — HAYKA O 3AKOHOMEPHOCTAIX

HACJIEACTBEHHOCTY U U3MEHUMBOCTU. TI.  MEHJEJDb —
OCHOBOIIOJIO)KHUK I'EHETUKH (1 1)

OTKpI)ITHe I. MGHI[CJ'ICM BaKOHOMepHOCTGﬁ HaACJICAOBAHUA IIPU3HAKOB. OCHOBHI)IG
IIOHATHUA TI'CHCTHKU (FCH, J'IOKYC, TOMOJIOTHYHBEIC XpOMOCOMBI, TroMO3urorTa,

reTepo3uroTa,  JOMHHAHTHOCTb,  PEUECCUBHOCTh,  TI'€HOTUN,  (DEHOTHII).
['ubpuionoruueckuit METOJ U3y4YEHUs HACJIEICTBEHHOCTH.
JlemoHCTpanus.

PonocnoBHbele  BBIIAIOIIMXCSA — INPEACTABUTENEW  KyJbTYpbl. XPOMOCOMHBIE
aHOMAJIUU YEJIOBEKa M MX (DEHOTUTTMYECKUE TTPOSIBIICHUS.

[MPEIMETHBIE PE3VYJIbTATBI ObYUYEHM A

VYuammecs T0JKHBI 3HATh:

- OCHOBHBIE T€HETUYECKHUE MOHSTHS: T€H, JOMUHAHTHBIN MPU3HAK, PELIECCUBHBIN
pU3HaK, PEHOTHUII, TCHOTHIL;

- CYIIHOCTh THUOPHUIOJIOTHYECKOrO METOJIa HW3Y4YEHUs] HACJIEICTBEHHOCTH.
VYyamuecs T0MKHbI YMETh:

- YICIIOJIB30BAaTh T€HETUYECKYIO CUMBOJIUKY IPU COCTABJICHUU CXEM CKPCLIMBAHMUS;
- 3aMMCHIBATh TEHOTHUIIBI OPraHU3MOB U BBIITUCHIBATh UX TAMETHI.

OCHOBHBIE MTOHATHS.

HacnencrBennocts. UM3meHuuBocTth. I'eH. ['eHotun. ®denotun. Auuiens.
JlomuHaHTHBIA Tpu3Hak. PernieccuBHbId mpu3Hak. ['uOpua. AJbTepHATUBHBIN
npusHak. ['omosurora. ['ereposurora.

Tema 3.11 3AKOHOMEPHOCTHU HACIJIIEJOBAHMA. MOHOI'MBPUIHOE
CKPEILIVMBAHMUE (2 1)

Monorubpunnoe ckpenmBanie. JloOMUHAaHTHBIE U PELECCUBHBIC TPU3HAKHU.
Annenu W ajieNbHbIE TEHBl. ['OMO3UIOTBI M TEeTEPO3UroThl. IlepBBId 3aKOH

MeHnens — 3aKOH €IWHO00pa3us THOPHUIOB IMEPBOr0 MOKOJICHHS (MPaBUIIO
JOMUHUpOBaHUs). Btopoil 3akoH MeHaens — 3aKOH pacllelyieHus. 3aKOoH
(rumote3a) 4YMCTOTHI ramer. lluToslorMyeckre OCHOBBI MOHOTHOPHUIHOTO
CKpEIINBaHMUS.
JlemoHcTpanus.
CxeMbl  CKpeIMBaHWs,  WUIIOCTpUpyIolue  omnbIThl  [. MeHmens  mo

MOHOTUOPHIHOMY CKPEIIMBAHUIO.
JlaGopaTopHbIe U MPaKTHYECKUE padOTHI
5.Pemenue 3amau Ha MOHOTHOPUTHOE CKPEIIMBAHUE.

ITPEIMETHBIE PE3VJIBTATBI ObYUEHUW A

Yyammecs 10MKHBI 3HATh:

- IEPBBIM U BTOPOU 3aKOHBI MeHens;

- 3aKOH YMCTOTHI F'aMeT;

- IUTOJIOTHYECKHUE OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHUS.
Yuanuecs 10JKHbBI YMETh:



- COCTaBJISATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS;

- penaTh reHeTUIECKUE 3a/1a4u Ha MOHOTHOPHTHOE CKPEIIMBAHHE.

OCHOBHBIE MTOHATHS.

JIOMUHaHTHBIN NPU3HAK, PELIECCUBHBIN NMPU3HAK. AJIEIb, aJUIEIbHBIE T€HbI. 3aKOH
eAMHOO0Opa3usi THOPUAOB IEPBOTO TOKOJICHHs. 3aKOH pACIICIICHUS. 3aKOH
YUCTOTHI FaMeT. | OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTU HACIEJOBAHUA. JUI'MBPUIHOE
CKPEHIMBAHUME (3 u)

Jurubpunnoe ckpeuiuBanue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHUCHMOTO
HAclIeJOBaHUsI TPU3HAKOB. AHaIM3UPYIOIIee CKpelmuBanue. JlemoHcTparusi.
CxeMbl CKpeluBaHus, WITIOCTPUPYIOIIKUE ONbIThl ['. Menens no AuruopuaHoMy
CKpEILBAHUIO.

JlabopaTopHbIe U MpaKTHYEeCKUE padOThI

6.Pemienue 3a1ay Ha AUTUOPUIHOE CKPEITUBAHUE.

I[MPEAMETHBIE PE3VYJIBTATBI ObYUEHMA

VYyamuecs 1071KHbI 3HATh:

- TpeThi 3aKOH MeHnaens.

VYyamuecs T0MKHbI YMETh:

- COCTaBJISTh CXEMbI JUTUOPUIHOTO CKPEIIUBAHMUS;

- COCTaBIIATH pelieTky lleHHera;

- pemiaTh FreHETUYECKHE 3a/1aui Ha JUTHOPUIHOE CKPEIIMBAaHUE.

OCHOBHBIE TOHATHS.

3aKOH HE3aBHCUMOTO HACJIEJOBAaHUS MPHU3HAKOB. AHAIM3UPYIOUIEE CKPEIIUBAHUE.
Pemerka Ilennera.

Tema 3.13 XPOMOCOMHAA TEOPUA HACJIEJCTBEHHOCTU (2 u)
XpOoMOCOMHasi TEOpHSI HACIECACTBEHHOCTU. 3akoH MopraHa. ['pynna cuenieHus.
[IpuuuHbl HapyuieHus cleruieHus TeHoB. JlemoHcTpanusa. CxeMbl CKpeluBaHus,
WJUTIOCTpUpYromue onbITel T. Moprana u KpOCCUHTOBED.

JlabopaTopHbIe U MPAKTHYECKUE pabOTHI

7. Pemienue 3ay1ay Ha CIIETNICHHOE HACJIEIOBAHUE MTPU3HAKOB.

I[MPEAMETHBIE PE3VYJIbTATBI OBYUEHMA

VYuammecs T0JKHBI 3HATh:

- OCHOBHBIE TTOJIOKEHUSI XPOMOCOMHOM T€OPUHU HACIEACTBEHHOCTH;

- 3aKOH MopraHna;

- IPUYUHBI HAPYIICHUS CUETIIICHUS.

VYyammecs TOJKHBI YMETh:

- COCTaBJISITh CXEMbl CKPEUIMBAHUS MPHU CIEIJIEHHOM HACJIEIOBAHUM MPU3HAKOB.
OCHOBHBbIE MTOHATHS.

XpoMocoMHasi Teopusl HacleJACTBEHHOCTH. 3akoH Moprana. Kpoccunroaep.
['pynma cuemienus.

Tema 3.14 COBPEMEHHGLIE TIPEJACTABJIEHWSA O TEHE M TEHOME (2 4)
I'enoMm. I'eHOTHMIN Kak cucTeMa B3aWUMOJCHCTBYIOIIUX TE€HOB. B3anmmopnencTBus

aJUIENIbHBIX U HEAJUIENIbHBIX Te€HOB. [leMoHcTpanus. CXxeMbl FEHOMOB U T€HOTHUIIOB.
[NPEAMETHBIE PE3VYJIBTATBI ObYUEHU A



Yyammecs 101KHBI 3HATh:

- ONIPEJICIICHUS MMOHITUA «TEHOM» U «T€HOTHII»;

- BUJIbI B3aMMO/ICUCTBHUS I'CHOB.

VYyammecs T0TKHbBI yMETh:

- pa3IMyaTh MOHSITHUS «T€HOMY, KTCHOTHID, KTCHODOHY;

- ONpEeAeNATh BHUJBl B3aUMOACHCTBUA QJUICNIbHBIX W HEAUICIBHBIX TE€HOB.
OcHoBuble noudaTHs. I'eH. 'enoM. 'enorun. B3anmoelicTBUSI T€HOB.

Tewma 3.15 TEHETUKA TIOJIA (3 4)

XpOMOCOMHOE OIpEJCICHUE T10Ja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHbli W TeTeporaMeTHbIM 1oJ. [Ipu3HaKM, CLEMJIEHHBIE C MOJIOM.
JlemoHCTpanus.

CxeMbI XpOMOCOMHOTO OIPEICIICHUS MOJIa.

JlaGopatopHble U TpaKTUUYECKHUE PadOThI

8. Pemenue 3aay Ha CIETNICHHOE C TIOJIOM HACJICTIOBAaHUE TTPU3HAKOB.
ITPEJIMETHBIE PE3VYJIbTATBI ObYUEHUM A

VYyammecs T0DKHEI 3HATE:

- XpPOMOCOMHOE OTIPEJICIICHUE 1101,

- IPU3HAKHU, CIEIUICHHBIE C TTOJIOM;

-TOMOTaMETHBIN U F€TePOraMETHBIN MO Y Pa3IUYHbIX OPTaHU3MOB.

Yuanuecs I0JKHBI YMETh:

- COCTaBJISITh CXE€MbI CKPEIIMBAHUS MPU HACIEIOBAHUU MTPU3HAKOB, CUETUIEHHBIX C
TTOJIOM;

- ONPEAEATh TOMOTaMETHBIM M TE€TEPOTraMETHBIM IOJI M0 CXE€MaM CKPEIIMBaHMUS.
OcHOBHBIE ITIOHATHSL.

[Ton. TI'omoramerneii moJ. ['ereporamerHeiii 1o [Ipu3Haku, CLENJICHHBIE C
MTOJIOM.

Tema 3.16 N3MEHUYMBOCTHS: HACJIIEJACTBEHHAA n
HEHACJIEACTBEHHAA (2 u)

N3MeHUnBOCTh Kak OJHO M3 OCHOBHBIX CBOWCTB JKHBBIX OPTraHU3MOB.
HacnmencrBennas ~ (reHoTHNWYECKas,  WHAWBHUJyaJdbHas,  HEOIpeeICHHas).
MyTtanmonHass W KOMOMHATHBHAs HW3MEHYHMBOCTh. MyTallMui #W MYTarcHEI.

Henacnencrennas (ompeneneHHas, rpynmnoBas, MoAu(pUKAIIMOHHAS)
U3MEeHUYUBOCTh. Moaudukaunn. Hopma peakuuu.
JlemoHcTpanus.

[Ipumepbl  HacleACTBEHHOW  (MyTallMOHHOW W KOMOWHATUBHOW) U
HEHACJIEACTBEHHOW (MOIM(DUKAIMOHHOW) U3MEHYMBOCTH, MEXAHU3MOB MYTallUU.
JlaGopaTopHbIe U MPAKTHYECKUE padOTHI

9. W3yuenne wmomu(UKAIMOHHOW W3MEHUMBOCTH Ha TMpPUMEpPE paCTEHUM.
[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0JKHBI 3HATh:

- oTpeJieTIeHUE U KilacCU(UKAIMI0 U3MEHUYUBOCTH;

- KJIacCU(PUKALIMIO HACIIEICTBEHHON U3MEHUNUBOCTH;

- IpUMEPHI MOAU(PUKAIIHIA.

Yuanuecs 10JKHbBI YMETh:



- pa3nu4arh BUABI N3MEHUYUBOCTH;

- OLIEHUBATh BO3MOKHBIE MOCIEACTBUS BIUSHNS MyTarecHOB Ha OPraHu3M.
OCHOBHBIE IOHATHS.

M3MeHYMBOCTh: HACJIEACTBEHHAs M HEHacleACTBeHHas. Myranuu. MyTaress.
Momudukanuu. Hopma peakmnmm.

Tema 3.17 TEHETUKA U1 3JOPOBBE YEJIOBEKA (2 u)

I'eneTnka d4enmoBeka W ee  pasjenbl. MeToapl TIEHETMKH  4YeJIOBEKa.
HacnenctBennsie 0one3Hu, TeHHbIE U XpomocomHble. ComaTthueckue U
reHeparuBHble MyTanuu. [IpuHOUIBI 310poBOro o0Opasza MKWU3HH, JHATHOCTHKH,
npoQUIAKTUKA U JICYCHHS] TEHETHYEeCKHX Ooyie3He. MeauKo-TeHeTH4ecKoe
KOHCYJIbTUPOBAaHUE.

JlemoHCTpanus.

[Tpumepsl FeHHBIX U XPOMOCOMHBIX 00JIE3HEN YellOBEKa.

I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHUA

VYyamuecs T0KHBI 3HATH:

- KJIaCCU(PMKALMIO MyTallui U HACJIEICTBEHHBIX OOJIE3HEN YEIOBEKa;

- IPUHLIUIIBI 3JJ0POBOT0 00pasa KU3HH;

- METOJIbl JTMarHOCTUKH, MPO(UIAKTUKU U JICUEHUS HACJIEICTBEHHBIX OOJIE3HEH.
VYyamyecs T0IKHBI yMETh:

- pa3nuy4aTh HACJIECTBEHHbIE OOJIE3HU YEIOBEKA;

- oueHuBaThb (PaKTOpPhl PHCKA BO3HUKHOBEHHS HACJIEICTBEHHBIX OOJIE3HEH
YeJIoBeKa.

OcHoBHble noHsATUA. ['eHHbIe Oosie3Hu. XpoMOcoMHbIe 0ose3nu. CoMaTuueckue
MyTaluu. [ 'eHepaTuBHbIE MyTallUH.

Tema 3.18 CEJIEKIUSA: OCHOBHBIE METOAbI U JOCTWMXXEHUA (2 )
Cenexuus. [lopona, copt, mramm. MeTtonbl cenekunn. LIeHTpBI MpOMCX0XKIeHUS
KyJIbTypHBIX pacteHuil. Bkiag H. 1. BaBunoBa B pa3BUTHE T€HETUKU U CEJICKLUU.
JlemoHCTpanus.

Kapra 1eHTpOB MPOUCXOXKICHUS KyJIbTYPHBIX pacTeHuid. M300paxkeHus mopon
pa3IuYHBIX  JOMAIIHMUX JKUBOTHBIX UM  COPTOB  KYJBTYPHBIX  PaCTECHUHU.
[TPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYuammecs T0JKHBI 3HATh:

- OTIpEJIETICHUE CEJIEKIIMU KaK HAYKH U €€ TEOPETHUECKHE OCHOBBI (T€HETUKA);

- METO/BI CENEKLNN;

- HEHTPBI TPOUCXO0KIEHUS KYJIbTYPHBIX PACTEHU.

VYyamuecs T01KHBI YMETh:

- OTJIMYATh APYT OT JAPYyra METOAbI CEJIEKUNU;

- pPa3yINyaTh MOHATHUS «IIOPOAA», KCOPT», KIITAMM).

OcHoBubie noHsTusa. Cenekiusd. [lopoga. Copt. Itamm. Ot6op. I'ubpuauzarusi.
bnuskoponcTtBeHHOE ckpenBanue. ['ereposuc. UncToie TMHUN.

Tema 3.19 BUOTEXHOJIOTUA: HOCTWXEHMA W TIEPCIIEKTHBBI
PA3BUTHA (2 u)



buorexnomorus. ['ennas wmkeHepus. [‘eHeTwmdecku Moau(UIMPOBAHHBIE

OpTraHU3MBI. Knonuposanue. OTHyeckue aCIIEKThI OMOTEXHOJIOTHH.
JlemoHCTpanus.
Cxembl KJIOHUPOBAaHUS W  CO3J@aHUS TEHETUYECKH  MOJUPHUIIMPOBAHHBIX
OpPTraHU3MOB.

[MPEIMETHBIE PE3VYJIbTATBI ObYUYEHM A

VYyamuecs 101KHbI 3HATh:

- OTIpeJIeTICHUE U 3a7]aul OMOTEXHOJIOTUY;

- METO/Ibl OMOTEXHOJIOTHH;

- ’TUYECKHUE aCMEKThl OMOTEXHOJIOTHYECKHUX Pa3paboToK.

VYyamuecs 101KHbI YMETb:

- OLICHUBATh ITUYECKHE aCMIEKThl HEKOTOPHIX OMOTEXHOJIOTMYECKUX Pa3paboToK;

- [OHUMAThb HEOOXOAMMOCTh OHOTEXHOJOTMUECKUX  HCCIEIOBaHUM  JJist
NOBBIIEHUS 3()(PEKTUBHOCTU CEIbCKOXO03MCTBEHHOTO MTPOU3BOACTBA U CHUKEHUS
ce0EeCTOMMOCTH NPOAYKIIUH.

OCHOBHBIE TTOHSITHA.

buorexHonorus. ['ennas VH)KEHEepUsL. Knonnposanue. buostuxka.
MexnpenMeTHbIe CBSI3H

Heoprannueckas xumus. OxpaHa nOpupoabl OT BO3AEUCTBUSA OTXOJ0B XUMUYECKHUX
IIPOU3BOJICTB.

Oprannueckass xumusd. CTpoeHue M (YHKIUM OPraHMYECKHUX MOJIEKY]T M HX
MYTareHHO€ JCHUCTBUE.

®usznka. PentreHoBckoe u npyrue usiydeHus. lIoHsThe o no3e u3iydeHHs U
OMOJIOrMYECKOH 3alIUTe.

METAIIPEJIMETHBIE PE3VJIbTATBI ObBYUEHU A

VYyamuecs 10MKHbI yMETh:

- paboTaTh C y4eOHUKOM, COCTABJISITh KOHCIIEKT naparpada, CXemMbl U TaOJIUIIbI;

- pa3palaThiBaTh IUIAH-KOHCIIEKT TEMBbI, MCIOIb3Ysl pa3Hble HCTOYHUKHU
uHdopmaIuy;

- TOTOBUTbH YCTHBIE COOOIIEHUs, peepaThl U MPE3EHTAMU Ha 3aJaHHYIO TEMY;

- I10JIb30BATHCS IOMCKOBBIMU cucTeMaMu VIHTepHeTa.

JINYHOCTHBIE PE3VYJIbTATHI OBYUYEHM A

- [IposiBneHne 4yBCTBAa POCCUMCKOM TPAXKIAHCKOU UACHTUYHOCTH, NATPUOTHU3MA,
I00BU U yBaxeHus1 K OTeuecTBy, UyBCTBA TOPJIOCTH 3a CBOIO Poaunny;

- OTBETCTBEHHOE OTHOIIEHHWE K Yyuyebe, TOTOBHOCTb U CIIOCOOHOCTh K
caMm000pa30BaHUIo;

- (popMHpOBaHME MOTHBALMK K OOYYEHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY
Oynyiei mpodeccuu;

- CIIOCOOHOCTH CTPOUTH WHIUBUIYAIbHYIO O0pa30oBaTENbHYIO TpPACKTOpHUIO; -[
(bopMHpoOBaHKE LETOCTHOIO €CTECTBEHHO-HAYUYHOI'O MUPOBO33PEHUS;

- coOI0ICHHE TTPaBUJI TOBEICHUS B IPUPOJIE;

- YMEHHUE PEATM30BbIBATh TEOPETUUECKHUE MO3HAHUS HA MIPAKTHUKE;

- CITIOCOOHOCTh MPU3HABATH COOCTBEHHBIE OUTMOKM U UCTIPABIISTH UX;

- YMEHHUE apryMEHTUPOBAHHO U OOOCHOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUS;



- KpUTMYHOE OTHOIIEHHE K  COOCTBEHHBIM  IIOCTYIIKaM, OCO3HAHHE
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

- YBOXXUTEIBHOE U JOOPOKENTATEIBHOE OTHOLIEHUE K APYTUM JIFOISIM;

- YMEHHUE CIIyIIATh U CIBIIIATH JPYTUX, BECTU JUCKYCCHUIO, OTIEPUPOBATH (DaKTaMH.

11 KJIACC (2 4 B HefeJ10, Bcero 68 )

Pa3znen 1 Bua (38 4)

Tema 1.1 PASBUTUE BUOJIOTUN B JOJAPBMHOBCKUI ITEPUOI.
PABOTA K. JIMHHEA ( 2 v)

OBOJIOLMST W 3BOJIOUMOHHOE ydeHHE. VICTopus 3BOJIIOLIMOHHBIX HUACH.
Kpeammonusm u Ttpanchopmusm. CucremaTHka Kak Hayka. 3HaueHuUe padboT
K.JIluHHes  mo  cucremMartuke  pacTeHHMHd W KUBOTHBIX.  buHapHas
HOMEHKIaTypa./leMoHcTpanus.

[Toptpetst u Ouorpadum y4eHBIX, BHECIIUX BKJIaJ B pa3BUTHE
DBOJIIOIIMOHHBIX HIIEH.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYuyamuecs 10/KHBI 3HATh:

- TPEACTABICHUA €CTECTBOUCIBITATENIEH JOJAPBUHOBCKOM DJIIOXU O
CYIIIHOCTH JKMBOM IIPUPOJBI U €€ IBOJIIOLINH;

- B3rurAab! K. JIMHHEs Ha cucTeMy )KHUBOIO MHpA.

VYyamuecs 10/KHbI YMETh:

- OLEHUBaTh BKJAJ pa3IMYHBIX YYEHBIX B pa3BUTHE OHOJIOTHU
Y OBOJIIOUMOHHBIX uAed. OCHOBHBIE TOHATHA. OBoJirouus. KpeannoHusm.
Tpancpopmuszm. IBomtonnonu3m. Cucrtematuka. buHapHas HOMEHKIIaTypa.

Tema 1.2 OBOJIIOLIMOHHASA TEOPUSA XK. b. IAMAPKA (2 1)

VYueHne 0 rpajalnyy JKUBBIX OPTAHU3MOB U IOHATHE «JIECTHHIIA CYILECTBY.
Teopusa karactpod KroBbe. 3akonbl Jlamapka (ynpakHEHHE W HEYNpaKHEHUE
OpraHoOB W HacliefoBaHuEe OjaronpuoOpeTeHHbIX npusHakoB). [lpeacraBieHus
Jlamapka 00 u3MeHuMBOCTH. 3HaueHue Teopuu Jlamapka.

JleMoHCTpanus.

Kusnb u gearensHOCTh K. b. Jlamapka.

IMTPEJMETHBIE PE3VYJIBTATBI OBYUEHUA

VYyammecs T0/KHBI 3HATh:

- OCHOBHBIE I10JI0KEHUS TeopuH Jlamapka.

VYyamuecs 10/KHbBI YMETh:

- OLCHMBATh 3HAYEHUE DBOJIOIMOHHOM Teopun Jlamapka Mt pa3BUTHS
ounonorun. OcHOBHBIE MOHATHS. 3aKkoH. Teopus. OBomtouus. U3MeHUHBOCTD.

Tema 1.3 [NPEAIIOCBUIKM  BO3HMKHOBEHHWA  YUEHHUA
Y. JAPBUHA (2 u)

[Ipennoceuiky BO3HUKHOBEHUs YyueHus Y. JlapBuHaA: NOCTHXKEHHS B
00JIaCTH €CTECTBEHHBIX M COIMAIbHO-3KOHOMUYECKUX HayK (KOCMOTOHHMYECKas
teopusi Kanrta—IJlannaca, moCTWKeHHMsT B 00JIACTM XUMHM, 3aKOH €IMHCTBA
opranu3ma u cpenbl Pynbre—CeueHoBa, mpunuumn koppensiuu KioBbe, paboTbl
K. bapa, padotst Y. Jlaitens, pabotst A. Cmuta u T. Mainbtyca).

[TPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA



VYyammecs T0MKHbI 3HATh:

-€CTECTBEHHO-HAYYHbIE W  COLIMAJIbHO-DKOHOMUYECKUE  MPEANOCHUIKI
BO3HUKHOBEHUA Teopuu [lapBuHa.

VYyanmecs T0MKHbI YMETh:

- XapaKTEepPU30BaTh MPEANOCHUIKM BO3HUKHOBEHUS 3BOJIIOLIIMOHHON TEOPUHU
JapBuHa.

Tema 14 DSBOJJIOLHMOHHAA TEOPUA Y. JHAPBUHA (24)
Okcnenuionnbiii Matepuan Y. [lapsuna. Yuenue JlapBuHa 00 M3MEHYHBOCTH.
VYyenne JlapBuHa 00 uHCKyccTBEHHOM oTOope. BceoOmas wHIuMBHIyalbHAs
U3MEHYUBOCTh U U30BITOUHAS YUCIEHHOCTh MOTOMCTBA. bopb0a 3a cyiiecTBoBaHue
U ecTeCTBeHHBIN 0TOOp. Bubl 60ps0bI 32 cymecTBoBanue. [Ipeanocbuiku 60psObI
3a CYIIECTBOBAHUE U €CTECTBEHHOT0 0TOOpa. 3HaueHue Teopuu Jlapeuna. [lonstue
O CUHTETUYECKOW TEOPUU IBOIIOLIMH.

JlemoHcTpanus.

buorpadus Y. Jlapsuna. MapuipyT u koHkpeTHble Haxonku Y. JlapBuHa BO
BpeMs IMyTEIIECTBUS Ha Kopadie «buripy.

[MPEAMETHBIE PE3VYJIbTATBI ObYUEHMA

VYuyamuecs 10JKHBI 3HATh:

- yueHue JlapBruHa 00 UCKyCCTBEHHOM OTOOpE;

- yueHue J[apBuHa 0 €CTECTBEHHOM OTOOpE.

VYyammecs T0MKHbBI YMETh:

- OLIEHUBATh OCOOCHHOCTHU JOMAIIIHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUI B
CPABHEHUU C UX JUKUMH MPEIKAMH;

- XapaKTepU30BaTh MPUUYHHBI OOPHOBI 32 CYIIECTBOBAHUE;

- OIIPENIENATh 3HAUEHHUE PA3IMYHBIX BUOB OOPHOBI 32 CYIIECTBOBAHUE;

- JaBaTh OLEHKY €CTECTBEHHOro OTOOpa Kak pe3yibTaTa OOpbObI 3a
CYILLIECTBOBAHMUE;

- ouneHuBath Brkiang Y. JlapBuHa B pa3BUTHE HBOJIOIMOHHBIX HJICH.
OCHOBHBIE MTOHATHS.

['pynmoBass ¥ WHAWBHUIyaJbHAs WU3MEHYMBOCTH. VCKycCTBEHHBIN OTOOD.
becco3narenbHpli W MmeTonuueckuit  oTOop. boppba 3a  cymiecTBoBaHUeE.
EcrectBennsbIit 0TOOD.

Tema 1.5 BUJ: KPUTEPUUN U CTPYKTVYPA (2 v)

By kak reHeTMYECKH M30JIMPOBAHHAS CUCTEMA; PENIPOAYKTUBHAS W3OS
u ee MexaHusmbl. Kputepuum Buaa: mopdonoruyeckuii, (QuU3NOIOTrHUYECKUH,
OMOXUMHUYECKUM, T€HETUYECKUH, 3KOJIOTUYECKHUM, reorpaduieckuii.
JlemoHcTpanus.

I'epbapun u ppyrue KOJUIEKIIMOHHbIE MaTepualibl, WUTIOCTPUPYIOIIHE
MOP(OJIOTUYECKHUIN KPUTEPU BUIA.

JlabopaTopHbIe U MPaKTHYECKHE pabOTHI

1. W3ydyeHne H3MEHYMBOCTH M KPHUTEPUEB BHJA, ONHCAHHE BHJIOB IIO
MOP(}OIOrHYECKOMY KPUTEPHUIO.

IMPEAMETHBIE PE3VYJIbTATBI OBYUEHM A

VYyammecs T0IKHbI 3HATh:

- OIIpEJEICHUE BUIA;



- KpUTEpUH BUJIA.

VYyammecs 10MKHbl YMETh:

- OIMKACHIBATh BUJIBI IO PA3JIUYHBIM KPUTEPUSIM;

- pasznmuuath Kputepun Bumga. OcHoBHble noHATHA. Bun. Ilomynsowms.
Kapuotun. I'enodon.

Tema 1.6 TIOITYJIALUA KAK CTPYKTYPHASA EJUHULIA BUJA (2 u)
[lomynsiuuoHHass ~ CTPYKTypa  BHJA;  JKOJOTMYECKHME W TEHETHYECKHE
XapaKTepUCTHKU momyssiiuil. JleMorpaduyeckue mnokaszaTenu H CTPYKTypa
MOMYJISIIIUY.

[MPEJIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyammecs T0MKHBI 3HATh:

- ONPEICJICHUE TTOMYJIALUY;

- CTPYKTYPY HOMYJISILINU.

VYyanuecs T0MKHbI YMETh:

- XapaKTepHU30BaTh CTPYKTYPY HOMYJISALINH.

OCHOBHBIE IOHSTHSI.

[Monynsuus. Jemorpaduueckue mnokazarenu. Poxxmaemocts. CMepTHOCTD.
[TonoBas cTpykTypa nonyJsiiuu. Bo3pacTHas CTpyKTypa MOIMYISLHAH.

Tema 1.7 TNOIYJALUA KAK EJIWMHUIA 3SBOJIOLHWAN (1 4)
[lomynsiuus —  3JEMEHTAapHAs HBOJIOUMOHHAS E€QUHULA. JJIEMEHTAPHBIN
ABOJIFOLIMOHHBIN MaTepHUal U 3JIEMEHTAPHOE IBOJIIOIMOHHOE SIBIICHUE.

I[MPEAMETHBIE PE3VYJIbTATBI OBYUEHM A

VYyammecs T0MKHBI 3HATh:

- CYIIHOCTb T€HETUYECKHUX MPOLIECCOB B MOMYJIAIUSX.

VYyammecs T0MKHbBI YMETh:

- OOBSACHATH NMPUYUHBI pa3/iefIeHUs] BUOB, 3aHUMAIOIIUX OOIIMPHBIN apeas
obutanusa. OcHoBHble MOHATUA. ['eHoTun. ['enodona. denorun. DieMeHTapHOE
ABOJIIOLIMOHHOE SIBJIEHUE. DBOJIIOIMOHHBINA MaTepurall.

Tema 1.8 ®DAKTOPBI DBOJIFOILNU (2 u)

DneMeHTapHbIe  DBOJIOIHMOHHBIE  (DakTOphl  (MYyTAaIlMOHHBIN  TpoIiece,
U30JISIIHS, TIOMYJISIIIMOHHBIC BOJIHBI, Ipei(d TeHOB, €CTECTBEHHBIA 0TOOD). DOpMBI
€CTECTBEHHOTO 0TOOpa (CTAaOUIU3UPYIONINH, NBIKYIIUMA, TU3PYNTUBHBIN). BUsl
M3MEHYMBOCTU. Pe3epB N3MEHUUBOCTH.

JlemoHCcTpanus.

KuBble pacTeHHs U KUBOTHBIC, repOapuu U KOJIJIEKIMH, MOKa3bIBAIOIINE
WHJMBUAYAJTbHYIO U3MEHYUBOCTb.

JlaGopatopHble U MpaKTUYECKUE PadOThI

2. I3ydeHune n3aMeHYMBOCTH y 0co0el 0OHOTO BU/IA.

IMPEIMETHBIE PE3VYJIBTATHI ObYUYEHM A

Yuammecs 10KHBI 3HATh:

- (haxTOPBI IBOITIOTIIHH.

VYyamuecs 10KHbI YMETh:

- OOBSICHATH MEXaHU3MbI ()aKTOPOB IBOJTIOIIHH.

OCHOBHBIE MOHSTHSL.



@akTtoppl  dBOMIOLMU.  MyTanmMoHHas ~ WM3MEHYMBOCTH.  Myrtanum.
Myrauunonuslii npouecc. M3omsamusa. llomymsauuoHHble BOJHBL. ECTECTBEHHBIN
ot6op. Jpeiid reHos.

Tema 1.9 ECTECTBEHHBI OTBOP — TJIABHAS JIBMKVYIIIAS
CWJIA 5BOJIFOIMUA (1 u)

@opMBI  €CTECTBEHHOT0  0TOOpa  (CTAOWUIU3HUPYIONIUM,  JBIKYIIHM,
JA3PYTITUBHBIN ).

IMPEIAMETHBIE PE3VYJIBTATBI OBYUEHHM A

Yyamuecs: JOKHBI 3HATH:

- (hopMBI ecTecTBEHHOTO O0TOOpA.

Yyammecs T0KHbI YMETh:

- paznu4aTh (OPMBI ECTECTBEHHOTO 0TOOPA;

- IPUBOJIUTH MPUMEPHI PANUYHBIX (POPM €CTECTBEHHOTO OTOOpA.

OCHOBHBIE IOHSTHS.

JBwxkynmi otoop. Cradunusupyromuii otoop. u3pynTuBHBI 0TOOD.
Tema 1.10 AJAIITAOUA OPTAHU3MA K YCJIIOBUAM OBUTAHUA KAK
PE3VJIBTAT JIEMCTBUS ECTECTBEHHOI'O OTBOPA (2 49)
[IpucnocobutenbHble OCOOEHHOCTH CTPOEHHSA, OKPACKH Tela U TOBEACHUS
*uBOTHbIX.  [loBenmenueckue  amantauuu.  buoxumuyeckwe — aganTallH.
®duznonorndeckue agantanuu. OTHOCHUTENbHAS 11€J1€CO00Pa3HOCTh aanTalui.
HemoHctpanus. UmmtocTpalii U JKMBBIE PACTEHHUS] U KUBOTHBIE, repdoapuul u
KOJUIEKIIMH, OKa3bIBatoe MOP(HOIOTUUECKUE aanTalllHy.

[MPEJIMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYyammecs T0MKHBI 3HATh:

- KJaccu(UKaIuio aganTaimii;

- TUIBI TIOKPOBUTEIHLCTBEHHON OKpacku U (POpMbl, HUX 3HAYCHUE IS
BBDKHBAHUS;

- 0COOCHHOCTH TIPUCTIOCOOUTEIHHOTO MTOBEICHUS;

- 3Ha4YEeHHE 3a00ThI O TOTOMCTBE JIJIsl BEDKHUBAHUS.

VYyanuecs 101KHbI YMETh:

- TIPUBOJUTH MPUMEPHI MPUCTOCOOUTEILHOTO CTPOCHUS U TIOBEJCHUS,
paznmuuath  Mopdosorudeckue,  (GU3MOIOTUYECKUE,  OHMOXMMHYECKHE U
MOBEJICHUECKHUE aJlalTallly;

- OOBSICHATH, MOYEMY MNPUCIOCOOJICHUSI HOCSIT OTHOCUTENBHBIA XapakTep.
OcHOBHEIE MOHSITHUS. Apnanranms. Mopdonoruueckas ajanTausl.
dusuonorndeckas ananranud. buoxumudeckas anantauus. lloBeneHueckas
anpantanus. [lokpoBuTenscTBeHHAs OKpacka U popma. MUMUKpusL.

Tema 1.11 BUJOOBPA3OBAHUE KAK PE3VIJIbTAT 3BOJIIOLIMN
(24) Ilytu (crmocoObl) M CKOpPOCTh BHIA000pa30BaHusA; Treorpaduueckoe u
IKOJIOTHYECKOe BHI00OpazoBanue. I'eorpaduueckas U dKOJIOTHYECKAS HU3OJISITHS.
JlemoHCTpanus.

CxeMbl, WLTIOCTPUPYIOINIHE Tpoliece reorpaduueckoro BUI000pa30BaHUS;
JKUBBIE PACTEHHs] W JKMBOTHBIE, repObapud W KOJUICKIIMH, TOKa3bIBAOIINE
pE3yNbTaThl MPUCITOCOOJIEHHOCTH OPTAaHU3MOB K Cpelie OOWTaHUS U Pe3ybTaThl
BUJI000pa30BaHUS.



[MPEAMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs 107KHbBI 3HATh:

- opMBI BU1000pa30BaHMS.

VYyamuecs 107KHbI YMETh:

- XapakTepu30BaTh MPOIECC HKOJIOTMYECKOTO U  reorpaduyeckoro
Busn0oOpazoBanua. OcHoBHble moHATUS. BumooOpaszoBanue. ['eHodoHI.
N3onsuus. ['eorpaduueckoe BUJI000pa30oBaHue. DKOJIOTUYECKOE
BUI000pa30BaHue.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3UA BU/IOB KAK OCHOBA
YCTOUYMBOI'O PASBUTUS BUOCDEPHI (1 u)

buonornueckuii mporpecc u  Ouomormyeckuii  perpecc. I[lpuunnbI
BbIMHUpaHus BUA0B. buonoruueckoe pasnooOpasue.

I[MTPEAMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs 107KHBI 3HATD:

- [JIaBHBIE HAMIPABIICHUS SBOJIOINN;

- IPUYUHBI BHIMUPAHUS BUJIOB;

- IyTU JOCTUXEHUS OMOJIOTMYECKOTO Mporpecca.

VYyamuecs 101KHbI YMETh:

- IEPEUUCIIATh (Ha3bIBaTh) MMyTH JOCTUKEHUSI OMOJIOTMUYECKOT0 Mporpecca;

- 00BSICHATH HEOOXOIUMOCTh COXpPaHEHUsI OMOPa3HOOOpa3usl.

OcCHOBHBIE TOHSATHS.

buonornyeckuii nporpecc 1 OMOIOTrMYECKUI perpecc.
Tema 1.13 JOKA3ATEJIbCTBA 3SBOJIOLMN OPI'AHUYECKOI'O

MUPA (2 q)

[utonornueckue W MOJEKYISIpHO-OUONIOTHUECKHE  (MOJICKYJISIPHO-
TCHETHYECKUE), CPaBHUTEIHPHO-aHATOMUYCCKUE (CpaBHUTEIBHO-
MOP(OJIOTUUECKHE), MaJCOHTOJIOTUYECKHE, AMOPUOTOTUYECKUE U

ounoreorpaduyeckue JOKa3aTelIbCTBa IBOJIOINH.

HemoHctpanus. HWiumocTpanuu, AEMOHCTPUPYIOIIME CXOJICTBO PaHHHUX
ATANoB AMOPHOHATFHOTO PA3BUTHS MO3BOHOYHBIX, MYJISDKH U JIPYTUE HATJISIHBIC
MaTepualibl, WUIOCTPUPYIONIME AHAJIOTUYHBIE W TOMOJIOTUYHBIE OpTraHBbl,
PYIAMMEHTHI U aTaBU3MBI.

IMPEAMETHBIE PE3VYJIBTATBI OBYUEHMA

Yyammecs NOJDKHEI 3HATE:

- KJaccu(UKaIMIO JOKa3aTEIhCTB SBOJIIOIUH.

VYyammecs T0MKHbI YMETh:

- MPUBOJUTH MPUMEPHI, TOKA3BIBAIOIIUE CYIIECTBOBAHUE SBOJIOIIMOHHOTO
MpoIlecca, aHAJIOTUYHBIX W TOMOJIOTMYHBIX OPTaHOB, PYJAWMEHTOB U aTaBU3MOB.
OcHoBHble TOHATUA. [{uTonorus. MomnekynsipHas Ouomnorus. CpaBHUTEJbHAs
aHATOMUS. [TaneonToONOT U buoreorpadusi. AHaJIOTUYHBIE OpraHbl.
['omonoruunbie opranbl. PyuMeHTbl. ATaBU3MBI.

Tema 1.14 PABBUTHUE IIPEJICTABJIEHMII O ITPOMCXOXJIEHUU
KN3HU HA 3EMIIE (2 q)

Konnenunu abuorenesa u ouorenesa. Onwitel @. Penn, JI. Cranadinanu u
M. M. Tepexosckoro, onsIT JI. [lactepa. ['umore3pl cTalMOHAPHOTO COCTOSIHUS U



nancnepmuu. Jlemoncrpauus. Cxemsl onbiToB @. Penu, JI. Cnananinanu u
JI. ITacrepa.

[MPEAMETHBIE PE3VYJIBTATBI ObYUEHHMA

VYyamuecs 10MKHBI 3HATh:

- CYLIECTBYIOIINE TUNOTE3BI MTPOUCXOKICHHUS JKU3HU HA 3eMJIE.

VYyamuecs 101KHbI YMETh:

- 00OCHOBBIBaTh CHPABEMJIMBOCTh WJIM HECOCTOATEIbHOCTh OTIEIbHBIX
TUIIOTE3 NPOUCXOXKIEHUs *U3HH. OCHOBHbIE NOHATHSA. AOuoreHes. buorenes.
[Tancniepmusi. Teopus CTAIHOHAPHOTO COCTOSHUSA.

Tema 1.15 COBPEMEHHBIE IMPEJACTABJIEHUA O
BO3HMKHOBEHUWU XXNU3HU (2 1)

Oprannyeckuii MUp Kak pe3yJibTaT 3BOJIOIUU. BO3HUKHOBEHHE U pa3BUTHE
KU3HM Ha 3emie. XUMUYECKHH, MNpeaOHOIOTUYECKU (Teopus akaJeMuKa
A. W. OnapuHa) U OMOJOTMYECKUN ITamlbl pa3BUTHUS KUBOM maTepuu. Teopus
ouomnos3a.

JleMoHCTpauus.
CxeMbl BO3HUKHOBEHHS MEMOpPAHHBIX CTPYKTYp U  OJIHOKJIETOYHBIX
DYKapHUOoT.

[MPEAMETHBIE PE3VYJIbTATBI ObYUEHMA

VYuamumecs 10JKHBI 3HATh:

- TEOpHIO akageMuka OnapuHa;

- TEOPHIO OMOII0A3A.

VYyammecs T0MKHbI YMETh:

- ONHUCBHIBAaTh TMPOIECC BO3HUKHOBEHHUS KOallEpBaTOB, MPOOMOHTOB,
MeMOpaHHBIX CTPYKTYP, OJHOKIECTOYHBIX MPOKAPUOT U FYKAPHOT.

OcHoBHbie noHsTHS. bronoss. Koanepsar. [Ipo6uoHT (MpOoTOOMOHT).

Tema 1.16 PASBBUTHUE XXN3HU HA 3EMIJIE (4 u)

PazBuTHe xu3HU Ha 3eMJie B apXEHCKYI0 U TPOTEPO30MCKYI0 3pbl. [lepBbie
cienbl ku3Hu Ha 3emiie. [losiBIeHHE BCeX COBPEMEHHBIX THUIIOB 0€CIIO3BOHOYHBIX
KUBOTHBIX. IlepBbie XOpaoBbie. PazBuTre BOAHBIX pacTeHU. Pa3BuTue KU3HU HA
3emie B naneo3orckyro 3py. [losiBIeHHWE W SBOJIOIUS CYXOIYTHBIX PACTEHUHU.
[TanmopoTHUKH, CEMEHHBIEC MarlOpPOTHUKH, rOJIOCEMEHHBIE pacTeHus.
Bo3HUKHOBEHHE TO3BOHOYHBIX: PBIOBI, 3E€MHOBOJHBIC, MPECMBIKAIOIINECH.
Pa3Butne xu3HM Ha 3emiie B ME€3030MCKYI0 U KallHO30UMCKYIO 3pbl. [losiBienue u
paclpOCTPAHEHUE TOKPHITOCEMEHHBIX pPACTEHUU. BO3HUKHOBEHME TITHIL] W
miekonuratrommx. llosiBnenue u pasButue mnpumartoB. [losBiieHue yenoBeka.
JlemoHcTpanus.

Penponykuuu kaptun 3. bypuana, otpaxaromux (ayny u ¢iaopy
pPa3IUYHBIX 3P W MEPUOJOB; CXEMbl Pa3BUTHS LAPCTB >KUBOW MPUPOIbI;
OKAMEHEIJIOCTH, OTIIEYaTKH PACTEHUM B APEBHUX MOpojaax. MoJenn CKeIeToB
YEJIOBEKA W TO3BOHOYHBIX KHUBOTHBIX.

I[MPEAMETHBIE PE3VYJIbTATBI OBYUEHHMA

VYyammecs T0IKHbI 3HATh:

- Pa3BUTHUE XKUBOTHBIX U PACTEHUUN B PA3JIMUHbBIC MMEPUOJIbI CYIIECTBOBAHUS
3eMuIH.



VYyammecs T0KHbI YMETh:

- MEPEUYUCIATh B XPOHOJIOTUYECKOM TMOPSIKE 3pbl T€OXPOHOJOTHYECKOMN
IIKAJIbI;

- XapaKTepHU30BaTh 3TAIbl PA3BUTHUS KUBOU MPUPOBL;

- ONKACHIBATh PA3BUTHE KU3HU HA 3€MIIE B PA3JIUUHBIE SPHI.

OCHOBHBIE IOHSTHS.

DoH. Opa. Ilepuo.

Tema 1.17 TUIIOTE3bBl I[MPOUCXOXIEHUA YEJIOBEKA (1 4)
AHTpOIIOTEHE3 M €ro JABWXKYIIME Ccuibl. lIpeacTaBineHuss O NPOUCXOKIACHUU
YyeJI0oBeKa B Pa3HbIC MEPUOAbl UCTOPUU HAYKH.

I[MPEIMETHBIE PE3VYJIbTATBI OBYUEHHM A

VYyammecs T0MKHBI 3HATh:

- IBUKYIIIME CHJIBI aHTPOTIOTEHE3A.

VYyanuecs T0MKHbI YMETh:

- XapaKTepU30BaTh POJIb PA3IUYHBIX (PAKTOPOB B CTAHOBJICHUU YEJIOBEKA.
OCHOBHBIE MTOHATHS.

AHTponorenes. [[BrKyliye CUilbl aHTPOIIOTeHE3a.

Tema 1.18 TTOJIOXKEHUE YEJIOBEKA B CHUCTEME JXKMBOTHOI'O
MUPA (2 4)

[Ipoucxoxnenne uyenoBeka. MecTo UelOBEKa B JKHBOM MPHUPOJE.
Cuctematuueckoe mosiokeHue Bujga Homosapiens B cucTeMe >KMUBOTHOTO MHUpA.
[Ipu3Hakun W CBOMCTBA 4YEJOBEKA, MO3BOJIAIONIME OTHECTH €ro K pas3InyHbIM
CHUCTEMATHYECKUM TPYyMIaM apCTBa )KUBOTHBIX.

[MPEIMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYyammecs T0MKHBI 3HATh:

- CUCTEMAaTHUYECKOE MOJIOKEHNUE YEJIOBEKA B CHCTEME OPraHM4YEeCKOTr0 MUPA;

- 0COOCHHOCTH YeJIOBeKa KaKk OMOJIOTHYECKOro BUA.

VYyanuecs 101KHbI YMETh:

- BBIBJISITh NMPU3HAKU CXOACTBA W PA3NIMYMS B CTPOCHUU M TOBEICHUU
YKUBOTHBIX U YEJIOBEKA.

OCHOBHBIE MOHSTHSL.

Xopaossie. Mitekonutaromue. [Ipumatel. PynumenTsl. ATaBU3MBL.

Tewma 1.19 SBOJIIOLU A YEJIOBEKA (2 u)

Craguu  JBOJIIOIIMM  YEJIOBEKAa:  MPUMAThl —  MPEJIKU  YEJIOBEKa,
aBCTPAJIONIUTEK, YEJIOBEK YMEJIbIM, APEBHEWIINK 4YEJIOBEK, IPEBHHUM YEIIOBEK,
MepBbIC COBPEMEHHBIEC JIFOJIH.

IMPEAMETHBIE PE3VYJIbTATHI OBYUYEHM A

Yyamuecss 1OKHBI 3HATh:

- 9Tarbl CTAHOBJICHUS YEJIOBEKA KaK OMOJOTMUECKOTO BH/IA.

VYyanuecs 101KHbI YMETh:

- IEPEUYUCIATh B XPOHOJIOTUYECKOM TMOPSIKE TAMbl CTAHOBIICHUS YelIOBEKa
KaK OMOJIOTUYECKOTO BH/IA.

OCHOBHBIE MOHSTHS.

Hpuonureku. ABCTpPaJIONUTEKHU. ApXaHTpOIIBI. [TasteoanTpomnsl.
HeoanTpomnsl.



Tema 1.20 UEJIOBEUECKUE PACEHI (2 4)

[lonynsaunonHas cTpykTypa Buga Homosapiens; dYenoBeueckue pachl;
pacooOpa3oBaHue; €IMHCTBO MPOUCXOXKACHU pac. [IpucnocodburensHoe 3HaUYECHNE
pacoBbIX IPU3HAKOB. BU0BOE €IMHCTBO YEJIOBEUECTBA.

I[MPEAMETHBIE PE3VYJIBTATBI ObYUEHMA

VYyammecs T0MKHbI 3HATh:

- OIIPEJEIICHUE TTOHATHS «Pacay;

- XapaKTepHbI€ MPU3HAKHU OOJBIIHX PaC.

VYyammecs T0KHbBI YMETh:

- 000CHOBBIBATh BHJIOBOE €IMHCTBO YEJIOBEUECTBA.

OCHOBHBIE TOHSITHSL.

Paca. bonbmas paca. Manas paca. Hanus.

MexnpeaMeTHbIE CBSI3H

ActpoHomusda. Opranuzanusi IiaHeTHbIX cucTeM. CoJIHE4YHass CUCTEMaA; €€
cTpyktypa. Mecro mianers! 3emirss B COJIHEUHOM CHCTEME.

Uctopusa. Kynerypa 3anagHoit EBponbl koHna XV — mnepBoil MOJOBUHBI
XVII B. KynsTypa nepBoro nepuoga Hosoit ucropun. Benukue reorpaduueckue
OTKPBITHS.

OkoHomHueckas reorpadus 3apyOexHblx crpaH. Hacenenue wwpa.
['eorpadus HaceneHus Mupa.

®uznueckas reorpadus. lctopusi KOHTUHEHTOB.

METAIIPEJMETHBIE PE3VJIbTATBI ObBYUEHU A

VYyammecs T0MKHbI YMETh:

- HCIOJIb30BaTh WHAYKTUBHBIM M JACAYKTUBHBIM MOJIXOMAbI MPU HU3YUYCHUH
KPYITHBIX TaKCOHOB;

- 000011aTh M AeIaTh BHIBOJEL;

- paboTaTh C JOMOTHUTEIBHBIMUA HCTOYHUKAMU WH(OPMAITUY;

- TMPEICTABIATh MaTE€pUall, HCIHOIb3Yd BO3MOXHOCTU KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Paznen 2 Ixocucrema (24 1)

Tema 2.1 OPTAHU3M U CPEJA. SKOJIOTUYECKUE ®AKTOPHI (2 u)
Opranusm u cpena. axropel cpenbl ooutranus. Knaccudukarus 3K0I0THIECKUX
daktopoB. Bnusiaue dakTopoB cpenbl Ha oprausM. [lpenenbl BRIHOCIHUBOCTH.
30Ha onTUMyMa, 30Ha yrHereHusa. OrpaHndyuBaromnid GpakTop. 3aKOH MUHUMYyMa
JIuGuxa. JKoyioruvyeckasi HuIa.

JlemoHCTpanus.

Harnsinaele Matepuaibl, 1€MOHCTPUPYIOLIUE BIIUSHUE (PAKTOPOB Cpenbl Ha
OpTraHU3M.

IMPEIMETHBIE PE3VYJIBTATHI ObYUYEHM A

VYyammecs T0MKHbI 3HATh:

- OIIpEIEIICHHUS MOHATHI «OKOJIOTHUSD, «cpena oOuTaHUsD,
«OTPAaHUYMBAIOIIHN (aKTOP»;

- PEIMET U 33J]a4M YKOJIOTUU KaK HAYKU;

- 3aKOH MUHUMYMa JInbuxa;

- KIaccu(UKAIHIO SKOJOTHYECKUX (DaKTOPOB.



VYyammecs T0KHbI YMETh:

- KJIacCCU(PUIIUPOBATH IKOJIOTUYECKHE PaKTOPHI.

OCHOBHBIE IOHSTHSL.

Okomnorust. Jxocuctema. Cpena oOutanus. DKOJIOTHUECKUH  (PakTop.
[Ipenens BeIHOCTUBOCTH. OrpaHuduBaromuii GaxkTop.

Tema 2.2 ABUOTUYECKHUE ®AKTOPBI CPEJIbI (2 4)

dakTopbl cpeibl OOUTAHUS U MPUCITIOCOOTIEHUSI K HUM JKUBBIX OPraHU3MOB.
Abuotnyeckue ¢GakTopsl cpeabl. Poiib Temnepatypbl, OCBEIIEHHOCTH, BIaKHOCTH
U IpyTuX (PakTOpOB B KUZHEAEATEILHOCTH COOOIIECTB U OPTaHU3MOB.

[TPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYyammecs T0KHBI 3HATh:

- BayKHEHIMe abnoTu4eckne PakTopsl;

- BIUSTHUE a0MOTHYECKUX (PAKTOPOB HA OPTaHU3M;

- aJanTaly OpPTraHu3MOB K pa3JIMYHOM HMHTEHCUBHOCTU aOMOTUYECKHX
(bakTopoB.

VYyamuecs 10KHBI YMETh:

- XapaKTepu30BaTh BIUAHUE AOMOTUYECKHUX ()aKTOPOB HA OPTaHU3M,;

- OIUCBIBaTh MPUCIIOCOOJIEHUS OPraHU3MOB K Pa3IMYHOM HHTEHCHUBHOCTH
abnotnyeckux (akTOpOB CPEIbI;

- [PUBOJUTH IPUMEPHl  aJanTalid OpPraHU3MOB K  Pa3IMYHOMN
WHTEHCUBHOCTU abuoTudeckux (akTopoB. OCHOBHBIE MOHATUSA. AOHOTHYECKHE
¢daktopsl. Anantanuu. ®oronepuoausm. bruonornyeckne puTMBI.

Tema 2.3 BUOTUYECKUE ®AKTOPBI CPEJIbI (2 u)

buotnueckue Qakropsr cpenpl. DopmMbl  B3aMMOOTHOIICHHUA MEXIY
opranu3Mamu. [103UTHBHBIE OTHOLIEHUS — CHUMOMO3: MYTyajlu3M, KooIllepalus,
KOMMEHCAJIU3M. AHTHOMOTHYECKHE OTHOIIECHUS: XWIIHUYECTBO, IApPa3UTHU3M,
KOHKypeHIus. HenTpanpHble OTHOLIEHUS — HEUTPAIU3M.

JleMoHCTpauus.

[Tpumepsl cuMOM03a TIPEACTaBUTENICH PA3TUYHBIX I[APCTB KMBOUW MPUPO/IBI.
[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyamuecs 10KHbI 3HaTh:

- ompeieNieHre OHATHS «OUOTHYEeCKUE (DaKTOPBI CPEIb»;

- (hopMBI B3aUMOOTHOILIEHUN MEX]ly OPraHu3MaMHU.

VYyammecs T0MKHbI YMETh:

- Ki1TaccuPpUIUpPoOBaTh POPMBI B3AUMOOTHOILLIEHUN MEXIY OpraHu3MaMu;

- XapaKTepu3oBaTh pa3IMYHbIe CUMOMOTUYECKHE W AHTHUOMOTHYECKHUE
B3aMMOOTHOIIEHHS] OPTaHU3MOB;

- IPUBOAUTH MPUMEPHI CUMOKMO3a U aHTUOMO03a.

OCHOBHBIE TOHSATHS.

buotnueckue ¢daxrtopel. I[lapasutuzm. XwumnuuectBo. KoHKypeHIms.
Cumb6m03.

Tema 2.4 CTPYKTYPA DKOCUCTEM (2 u)

EctectBennble  cooOmiecTBa  JKMBBIX  OpPraHM3MOB.  BHOreoIeHo3bl.
KomMnoHeHTbl ~ OMOreol€HO30B:  MPOJYLEHThl, KOHCYMEHTBHI,  PEAYyLEHTHI.



buonieno3pl:  BUOOBOE€  pa3HOooOpaswe, TUIOTHOCTh TOMyJsAIuid, Ounomacca.
I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHU S

VYyaimumecs 10KHbBI 3HATh:

- OTIpeJIeICHUS MMOHITHH «IKOCUCTEMAY, «OMOIICHO3», «OUOTCOIICHO3Y;

- CTPYKTYPY M KOMITIOHEHTBI SKOCUCTEMBI 1 OMOTEOIIEHO03a;

- (YHKIIMM KOMIIOHEHTOB KOCUCTEMBI.

VYyamumecs 10IKHbBI YMETh:

- pa3nuyaTh OPOIYIEHTHI, KOHCYMEHTBI U PEAYILICHTHI,;

- ONHUCBHIBaTh DSKOJOTHYECKHE CHUCTEMBI, OWOIICHO3bI W OHOTEOICHO3BI.
OCHOBHBIC TTOHSTHSA.

Okocucrema. buonenos. buoreonenos. Ilpoaynentel. KoOHCYMEHTHI.
PenyueHTsl.

Tema 2.5 IIMIIEBBIE CBA3U. KPYT'OBOPOT BEILIECTB U IIOTOK
OHEPI'MI B DKOCUCTEMAX (2 u)

Lermn u cetn nutanus. Tpodudeckue ypoBHU. IKOJIOTHUCCKUE TTUPAMHUIBIL:
yucen, Ouomaccel, sHepruu. KpyroBopoT BEIIECTB M DHEPTrUU B IKOCHCTEMAX.
JlemoHCTpanus.

Cxembl, WUIIOCTPUPYIOLIME TMHIIEBBIE LEMA M CETH, 3KOJIOTUYECKUE
MUPAMUJBl U KPYroBOPOT BEHIECTB M IIOTOK DJHEPrUM B HKOCUCTEMax.
I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHU S

Yuammecs: 101KHBI 3HATh:

- OMPENICTICHUS] TIOHATUM «ITUIIEBas IEMbY, «ITUIIEBAs CETh», «TPOPUUECKUI
YPOBEHBY;

- KJ1acCU(UKAIIMIO MUIIEBBIX HETIEH.

VYyammecs T0MKHbBI YMETh:

- COCTaBJISITh MIPOCTEHIIINE MUIIEBHIC 1ETIH;

- ONHUCHIBaTh OMOJOTHYECKUN KPYroBOPOT BemiecTB. OCHOBHBIC TMOHSTHA.
[Mumesas nens. [Mumesast cets. Tpoduueckuii ypoBeHb. KpyroBopor BemiecTs u
MOTOK SHEPIUH B SKOCUCTEMAX.

Tema 2.6 IIPUUYMHbBI YCTOMUYMBOCTU M CMEHBI DKOCHCTEM
(29)

N3menenune coobmiectB. CMeHa 3KocucTeM. JIMHAMHYECKOE pPaBHOBECHE.
Okckypceun EctecTBeHHBIC (IPUPOAHBIC) YKOCUCTEMBI (JI€C, YT, BOJOEM U T. 1.)
CBOEUM MECTHOCTH.

ITPEAMETHBIE PE3VYJIbTATHI ObYUEHUA

Yuyanuecs: 1071KHbI 3HATh:

- PUYKHBI YCTOMYUBOCTU U CMEHBI SKOCUCTEM.

Y4amuecs 10KHbI YMETh:

- IPUBOJIUTH IPUMEPHI CAMOPETYJISIIIUN, CMEHBI SKOCUCTEM.

OcHOBHBIE MTOHSTHSI.

CmeHa sKocHuCcTeM. Y CTOMYHMBOCTh dKOCUCTEM. JIMHaAaMUUeCKOe paBHOBECHE.
Tema 2.7 BJIMAHUE UEJIOBEKA HA DKOCUCTEMBI (2 1)

DKOJIOTUYECKUE HapyIIeHUsl. ATrpoleHO03bl. JKCKypcuu HCKyCcCTBEHHbIE
AKOCHUCTEMBI (MapK, CKBEP, caj, MOoJI€ U T. J1.) CBOEH MECTHOCTH.

ITPEAMETHBIE PE3YJIBTATBI ObYUEHU A



VYyammecs D0KHBI 3HATh:

- OIpeJIeICHUE TIOHATHS «arpoIeHO3y;

- 0COOEHHOCTH CYIIIECTBOBAHMS arpOIICHO30B.
VYyamumecs 10IKHbI YMETh:

- IPUBOJIUTH TIPUMEPHI arpoIICHO30B.
OCHOBHBIC ITOHSATHS.

ATpOIIEHO3.
Tema 2.8 BUOCDEPA — TJIOBAJIbBHAA 3JOKOCUCTEMA (249)
buocdhepa — xuBast obonouka tuianetsl. CTpykTypa 6mocheprl. KommnoneHTHI

ouocdepsl: KUBOE BELIECTBO, BUIOBOM COCTaB, pa3HOOOpasue W BKIAJ B
Oouomaccy; OMOKOCHOe W KocHoe BemecTBo Ouochepst (B. U. Bepnanckwii).
Kpyrosopor BemecTB B npupoze. ['panuisr 6nochepsi.

JlemoHCTpanus.

CxeMbl, WIUTIOCTPUPYIOIIUE CTPYKTYPY U TpaHUIlbl Onochephl.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyamuecs 107KHBI 3HATD:

- ompeeNieHrne MoHATHs «Oruochepay;

- CTPYKTYPY ¥ KOMIIOHEHTBI OHOC]ephI;

- rpaHuIbl OMoChepsl.

VYyamumecs 107KHBI YMETh:

- MPUBOJUTH MPUMEPHI PA3NHYHBIX BEHIECTB OMOC(EpPHI (KUBOr0, KOCHOTO,
OMOKOCHOTO, OMOTE€HHOTO);

- XapakTepu3oBaTh OHoOMaccy 3emiid, OMOJOTHYECKYIO MPOTYKTUBHOCTb.
OCHOBHBIE TTOHSTHA.

buocdepa. Kupoe BemiectBo. KocHoe BemiecTBo. brHOKOCHOE BeliecTBo.
buoreHHoe BemecTBo.

Tema 2.9 POJIb )KUBBIX OPTAHU3MOB B BUOC®EPE (2 u)

Ponw xuBoro BemiectBa B Oumocdepe. KpyroBopor Bombl U yriepoaa B
ouocdepe.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHU A

VYyaimuecs 10MKHbI 3HATh:

- KOMITOHEHTHI JKMBOTO BEIIECTBA U €r0 (yHKIIUH.

VYyammecs 107KHBI YMETh:

- OIIMCBIBATh POJIb )KMBOT'O BelIecTBa OHochepsI;

- OTMIMCHIBATh OMOJIOTHYECKHUI KPYTOBOPOT BEIECTB.

OCHOBHBIE MTOHSTHS.

Kpyrosopor BemiecTs.

Tema 2.10 BUOCDEPA 1 YEJIOBEK (2 u)

[IpsmMoe ¥ KOCBEHHOE BIIMSHUE 4YeloBeKa Ha Ouocdepy. Ilpuponnsie
pecypchl W HUX WCIOJb30BaHHWE. AHTpPOTOTeHHbIE (HAKTOPHI BO3JCHCTBHUS Ha
OuoneHo3sl (poib UeJoBeKa B MPHUPOAE); MOCIEACTBUS  XO3AMCTBEHHOM
JesaTelIbHOCTH uelloBeka. Hoocdepa.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHU A

VYyammecs T0IKHbI 3HATh:

- aHTPOTIOTEHHBIEC (PAKTOPHI;



- XapaKkTep BO3ACUCTBUS YelloBeKa Ha Ouocdepy.

VYyaniuecs 10KHbI YMETh:

- IPUMEHSATh HA MPAKTUKE CBEJICHUSI O BO3MOXKHBIX MOCIEACTBUSAX BIUSHUS
XO35IUCTBEHHOM JESITEIbHOCTH YelioBeKa Ha Ouocdepy.

OCHOBHBIE MOHATHUS.

Antponorennsie paxropsl. Hoocdepa.

Tema  2.11 OCHOBHBIE  3KOJIOTUYECKHE  ITPOBJIEMbI
COBPEMEHHOCTMH /2 q)

AHTpoOTOTeHHOE BIWsSHHE Ha aTMocdepy U ruapochepy. Dpo3usi MOYBHI.
[Ipuponnsie pecypchl W HUX HCHOJb30BaHUE. JlabopaTopHble M NPaKTUUECKUE
paboThl AHAIM3 U OLICHKA MOCIIEICTBUN JIEATEIIBHOCTH YEJIOBEKAa B AKOCHUCTEMAaX.
[MPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyammecs T0MKHBI 3HATh:

- XapakTep BO3ACHCTBUS YesoBeka Ha atMocepy u ruapochepy;

- ICTOYHUKH 3arpsi3HEHHs aTMOC(epbl U TUIpOochepsI;

- HeUCYEpaeMble U UCUEPTIAEMBIE TPUPOJIHBIE PECYPCHI.

VYyamuecs 10MKHbI YMETh:

- OIICHUBATh TIEPCHEKTUBBI BJIUSHUS XO3SHUCTBEHHON JI€SITEILHOCTH
yelioBeka Ha Ouochepy W MNPOTHO3UPOBATH TOCHEACTBUS XO3SHCTBEHHOMN
JEATEIIbHOCTH Y€JIOBEKA.

OcCHOBHBIE TOHSATHS.

3arpsisuenune atmocdepbl U ruapocdepsl. Opos3usi nouB. KuciaorHsie
noxu. [TapaukoBbelil 3@ dekt. Dxonornueckas karactpoda.

Tema 2.12 IIYTU PEIIEHUA SKOJIOTMYECKUX ITPOBJIEM (2 u)
[Ipo6iieMbl paliMOHAIBHOTO MPUPOAOIOIL30BaHUs, OXPaHbl IPUPOJIBI: 3aIIUTa OT
3arps3HEHUM, COXpPAaHEHHE OTaJOHOB W MaMATHUKOB NPUPOJBLI, oOecredeHue
OPUPOAHBIMA ~ pecypcaMu  HaceneHus IutaHeTbl. (OCHOBBI  PAIlMOHAIBHOTO
MIPUPOJIOIOIb30BAHUS.

JlemoHCTpauus.

KapTsl 3an0BeIHBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlabopaTopHbIe U MPAaKTHUYECKHE pabOThI

3.AHaIU3 ¥ OILIEHKAa TIOOATBHBIX JKOJOTMYECKHX NPOOJIeM W MyTed HX
pelieHus.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHUA

Yyammecs NOJDKHEI 3HATE:

- CIOCOOBI U METO/IbI OXPAHBI IPUPOJIBL;

- CMBICJI COXpaHEHUs BUJOBOTO pa3HO00pa3us;

- OCHOBBI PaIlMOHAJIBLHOTO MPUPOAOTIOIH30BAHNS;

- 3alOBEJHWKH, 3aKa3HWKHU, HallMOHAJbHBIE TMapku, KpacHyi KHuUTY.
VYyamuecs 101KHbl YMETh:

- TNPUMEHATh HA TMPAKTHKE CBEICHUA O TJOOATBHBIX 3KOJOTHUYECKHUX
npoOemMax U MyTSX UX PEIICHHUS.

OCHOBHBIE MOHSTHSL.

Oxpana npupoasl. PanmoHanbHOE NPHUPOAONOJIB30BAHUE. 3aNOBEIHUK.
3aka3nuk. HanmonaneHblii napk. Kpacnas kxura.



MexnpeaMeTHbIE CBS3U

Heoprannueckass xumus. Kucnmopon, cepa, azor, docdop, yriaepon, ux
XUMUYECKUE CBOMCTBA. OXpaHa MpHUPOABI OT BO3ACHUCTBUS OTXOAOB XHMHYECKHUX
MIPOU3BO/JICTB.

®uznueckas reorpadus. Kinumar 3emiu, KiuMaTu4eckasi 30HaJIbHOCTb.

Ouzuka. IlonsatTne o 03¢ WUIMydeHUS W OHOJOTMYECKOW 3alluTe.
METAIIPEMETHBLIE PE3VJIbTATBI ObYUYEHUA

Yyammecs T0KHbBI YMETh:

- paboTaTh ¢ yueOHMKOM, COCTABIIATh KOHCIEKT Maparpada;

- pa3pabaTbIBaTh IUIAH-KOHCIIEKT TEMBI, HCHOJb3ysl pPa3Hble HMCTOYHUKH
uHbOpMaIny;

- TOTOBUTH YCTHBIE COOOIIIECHNUS U pedepaTsl Ha 33JaHHYIO TEMY;

- I0JIb30BaThCA MOMCKOBBIMU cucTeMaMu HTepHeTa.

JIMHHOCTHLIE PE3VJIBTATBI ObYUYEHNA

- IIposiBieHne 4YyBCTBa POCCHUMCKOW TI'PaXJTaHCKOW HUACHTUYHOCTH,
naTpuoTH3Ma, JI0OBM M yBaxkeHHs K OTeuecTBy, UyBCTBAa TOpPAOCTU 3a CBOIO
Ponuny;

- OTBETCTBEHHOE OTHOILIEHHWE K Yy4eOe, TOTOBHOCTh M CIIOCOOHOCTh K
caMm000pa30BaHUIo;

- (opmupoBaHME MOTHUBALMU K OOYYEHHMIO M IO3HAHHIO, OCO3HAHHOMY
BBIOOpY Oynyuiei nmpodeccuu;

- CIIOCOOHOCTBH CTPOUTH MHIUBHIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

- (popMupOBaHUE LIEIIOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS;

- COOJIIO/ICHHE MTPABUJI TIOBEACHUS B IPUPOJIE;

- YMEHUE PEAIU30BbIBATh TEOPETUUECKUE TTO3HAHUS HA MTPAKTHUKE;

- CIOCOOHOCTh MPU3HABATH COOCTBEHHBIE OLIMOKH U UCTIPABIIATH UX;

- YMEHHE apryMEHTHPOBAaHHO M OOOCHOBAHHO OTCTaMBaTh CBOIO TOYKY
3peHus;

- KPUTHYHOE OTHOIIEHHE K COOCTBEHHBIM IIOCTYIIKaM, OCO3HAHUE
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

- YBOXUTEIBHOE U JOOPOKENATEIIBHOE OTHOLLIEHUE K IPYTUM JIFOJIAM;

- YMEHHME CIylIaTh W CIbIATh APYIMX, BECTU JIHUCKYCCHIO, ONEPUPOBATH
dakramu.

TemaTuueckoe nianupoBanue 10 kiacc. 68 4, 2 u B Hees110



Paznen,
TeMa

TeMbl 10 OCHOBHBIM pasaciiaMm

Bcero
4acoB

Kon-Bo
mabopaTop-
HBIX U
MIPAKTHYECKUX
pabot

Bsenenue

Pasznes 1. buosorus kak Hayka. MeToabl HAy4YHOI0

NHO3HAHUHA

1

KPATKA UCTOPUA PA3BBUTUA BUOJIOT A

2

CYIIHOCTb XXW3HU 1 CBOMCTBA XXHUBOI'O

3

YPOBHU OPIAHM3ALIMM XXWUBOW MATEPHUM.
METO/bI BUOJIOT' NN

Pasznea 2 KIIETKA

1

NCTOPUA U3YUEHUA KIETKH. KIIETOUHAA
TEOPUA

2

XUMUWYECKUN COCTAB KJIETKU

3

HEOPT'TAHMYECKUE BEHIECTBA KJIETKU

OPI'’AHUYECKUE BEILIECTBA.
XAPAKTEPUCTUKA. JIMIINBI

OBLLASI

OPI'TAHMYECKUE BEIIECTBA. YI'JIEBO/IbI. BEJIKA

OPTAHMYECKHE BEIIECTBA. HYKIJIEMHOBBIE
KNCJIOTBI

OYKAPUOTHUYECKAA KIIETKA. LUTOIIIA3MA.
OPI'AHOUM/IbI

KJIETOUHOE APO. XPOMOCOMBbBI

ITPOKAPUOTHUYECKAA KIIETKA

10

PEAJIM3ALIA
NHOPOPMAIIMU B KJIETKE

HACJIEJJCTBEHHOM

11

HEKJIETOYHA A ®OPMA KN3HU: BUPYChbI

Pasznean 3 OP'AHU3M

OPI'’AHU3M — EJAMHOE HEJIOE. MHOI"'OOEPA3UE
KNBBIX OPTAHM3MOB

OBMEH BEIIECTB 1 HPEBPAIIEHWME SHEPTMU.
OHEPI'ETMYECKNHN OEMEH

TIJIACTUYECKHM OBMEH. ®OTOCHUHTE3

JAEJIEHUE KJIETKU. MUTO3

PA3MHOXEHUE: BECIIOJIOE U ITOJIOBOE

OBPA3OBAHME I10JIOBbIX KJIETOK. MEMO3

OIUIOAOTBOPEHUE

MHAMBUAY AJIBHOE PAZBUTUE OPI'TAHN3MOB

OHTOT'EHE3
3JIOPOBBE

UEJIOBEKA.  PEIIPOJJYKTHUBHOE

N N N N N N W

I'EHETUKA — HAVYKA O 3AKOHOMEPHOCTAX
HACJIEACTBEHHOCTH " N3MEHYNBOCTHU.
I'. MEHEJIb — OCHOBOIIOJIOXKHUK I'EHETUKN




11 3AKOHOMEPHOCTHU HACJIEJJOBAHMSL. | 3
MOHOTUBPUTHOE CKPEIUBAHUE
12 3AKOHOMEPHOCTHU HACJIEAOBAHMSL. | 3
JUTMBPUJIHOE CKPELIMBAHUE
13 XPOMOCOMHA I TEOPUSI HACJIEJICTBEHHOCTU 2
14 COBPEMEHHBIE TIPEJICTABJIEHMSI O TEHE U | 2
T'EHOME
15 15 TEHETHKA I10JIA 3
16 W3MEHYMBOCTb: HACJIEJICTBEHHAS nl 2
HEHACJIEACTBEHHASI
17 TEHETHKA 1 3JOPOBBLE YEJIOBEKA 2
18 CEJIEKLIUS: OCHOBHBIE ~ METOJbI M| 2
JOCTVKEHUSA
19 BUOTEXHOJIOTUS: JOCTWIKEHUS nj 1
MEPCITEKTHBbI PABBUTHSI
Pesepsnoe Bpems: /IKP, nosropenue u 06001menne 2
M3y4YEeHHOIro

TemaTuueckoe miaanupoBanue 11 kiacce. 68 4, 2 u B Heel10.




Paznen,

TEMa

TeMbl 10 OCHOBHBIM pasaciaMm

Bcero
4acoB

Kon-Bo
nmabopartop-
HBIX U
MIPAKTHYECKUX
pabot

Pa3gen 1 Bux

38

PA3BUTUE BHOJIOTMU B JOJAPBMHOBCKHM
INEPUOM. PABOTA K. JIMHHEA

OBOJIIOIIMOHHAA TEOPUA XK. b. JJAMAPKA

w

MPEANOCBUIKM  BO3HUKHOBEHUS  YUEHUS
Y. IAPBUHA

I

OBOJIIOIIMOHHAS TEOPUA Y. JAPBUHA

(6)]

BUJ: KPUTEPUU N CTPYKTYPA

TIOIYJISLINS KAK CTPYKTYPHAS EAMHNLIA
BUJIA

-~

NonyJna KAK EJMHNULIA 9BOJIIOLIMNA

OAKTOPEI 9BOJIIOIIMN

ECTECTBEHHbBIM1 OTBOP —I'JIABHAZ
JABIDKYIIAA CUJIA S5BOJIIOLIMU

10

AJTIATITAIINA OPTAHU3MA K YCIIOBUAM
OBUTAHUS KAK PE3YJIbTAT JIEUCTBUA
ECTECTBEHHOI'O OTEOPA

11

BUIOOBPA30BAHUE KAK PE3YJIbTAT
SBOJIIOLUN

12

COXPAHEHME =MHOI'OOBPA3MA  BUJOB KAK
OCHOBA YCTOUYHNBOI'O PA3BUTHA BUOCDEPHI

JOKA3ATEJIbCTBA SBOJIIOIINN

13 OPI'TAHMYECKOI'O MUPA 2
PA3BUTHUE IIPEJCTABJIEHUI O

14 [MPONCXOXAEHNN XM3HU HA 3EMJIE 2
COBPEMEHHBIE INPEACTABJIEHUA O

15 BO3HMKHOBEHWU )XM3HU 2

16

PA3BUTHUE XKU3HM HA 3EMIJIE

o

17

T'UITOTE3BI ITPOUCX OXJAEHM A YEJIOBEKA

18

[TOJIOXKEHUE YEJIOBEKA B CUCTEME
KNBOTHOI'O MHUPA

19

OBOJIIOIINA YEJIOBEKA

N

20

YEJIOBEYECKHME PACEHI

N

Pa3ngen 2 Ikocucrema

OPI'’AHU3M n CPEJA. OKOJIOI'MYECKUE
OAKTOPBI

ABMOTUYECKUE ®AKTOPLI CPE/IbI

BUOTNUYECKUE ®AKTOPLI CPE/IbI

ArlWIN(F

CTPYKTYPA OSKOCUCTEM

NINININ

IMNMIIEBBIE CBA3U. KPYI'OBOPOT BEIIECTB U
[TOTOK OSHEPI'MU B OKOCUCTEMAX

N

[MPUYNHBI YCTOMYMBOCTH 41 CMEHbI
OKOCHUCTEM

BJIMAHUE YEJIOBEKA HA DKOCHUCTEMBI

BUOCOEPA — I'JIOBAJIBHASI DKOCUCTEMA

POJIb XXMBBIX OPTAHM3MOB B BUOC®OEPE

BUOCDEPA N YEJIOBEK

NININININ

OCHOBHBIE SKOJIOITMYECKUE ITPOBJIEMbI
COBPEMEHHOCTHU

N

[IYTU PEIHEHUA SKOJIOI'MYECKUX TTPOBJIEM

N




Paznen 3. O0001meHre U MOBTOPEHNE U3YYEHHOT O 6
MaTepuaja

Cnmcok JuTepaTypsbl AJIsl YYAIMXCH

batyes, A. C., I'ynenkoBa, M. A., EneneBckuii, A. I'., boibioi cnpaBoYHUK
JUIS IIKOJBHUKOB M moctynarommx B By3bl/[Tekct] A. C. baryes, M. A.
I'ynenkoBa, EneneBckuii A. I'. - M.:JIpoda, 2014. - 312¢

BopoObeB, ®@. U. DpomtonronHoe ydyeHue: Buepa, cerogus.../[Tekcrt] @. WU.
Bopo6swes. - M.: [IpocBemenune, 1995. - 156¢.

I'pun, H., Crayt, V., Teitnop, 2. buonorus. B 3 1. /[Tekcr] H. I'pun, V. Crayr,
. Tewnop. - M.: Mup, 1990. - 187c.

WNopnanckuiti, H. H. DOpomrorusa xuszawu/[Texkct] H. H. Hopnanckuii. - M:
Axanemust, 2001. - 186¢

buonorus:  IllkonpHas  sHumknoneaua. M.: bombmas — poccuiickas
saHuukiaoneaus, 2004. - 456¢

MennukoB, b. M. buonorus: ®opmbl u ypoBHu xku3HW/[Tekct] b. M.
Mennukos. - M.: IIpocsemenne, 1995 - 123 c.

[Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. buosorus. 1- knacc: yueO.
U1l 0011eo0pa3oBaTeNbHBIX OpraHU3alldii: yriyOJICHHBIM YpOBEHB/TIOJ peEl.
B.B. Ilaceunuk.-2-¢ u3a.- M.: IIpocsenienue, 2019.-336¢.

Cnmcok JuTepaTypsbl AJs1 yUUTe s

[Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. buonorus. 1- knacc: yueoO.
U1 001Ieo0pa3oBaTeIbHBIX OpraHU3alldid: YriayOJICHHBIM YpPOBEHB/TIO peEl.
B.B. Ilaceunwnk.-2-e uzn.- M.: IIpocBemenue, 2019.-336¢.

baryes, A. C., I'ynenkoBa, M. A., EneneBckuii, A. I'., bonbmol cnpaBoYHUK
JUIsl TIKOJBHUKOB M moctynatonmx B By3bl/[Texcr] A. C. baryes, M. A.
I'ynenkosa, Enenenckuii A. I'. - M.:Jlpoda, 2018. - 312¢

buonorus B Tabnunax: 6-11 knaccel/[Tabmumer] coct.: T. A. Ko3znosa, B. C.
Kyumenko. - M.: JIpoda, 1998. - 84c

buonorusa:  IllkonpHas  sHOuknonenus. M.: bombmasg  poccuickas
sHimkinoneaus, 2004. - 456¢

Bopo6reB, ®@. M. DBoitonroHHOe ydeHue: Buepa, ceromus.../[Tekct]| @. U.
Bopo6rses. - M.: [Ipocsemenue, 1995. - 156¢

I'pun, H., Crayr, V., Teitnop, . buonorus. B 3 1. /[Texcr] H. I'pun, V. Crayr,
J1. Tewnop. - M.: Mup, 1990. - 187¢c

MennukoB, b. M. buonorus: ®opmbr u ypoBHu xku3Hu/[Texcr] b. M.
Menuukos. - M.: IIpocsemenue, 1995 - 123 ¢

[Taceunuk, B. B., JImutrpueBa, T. A., Kyamenko, B. C. buonorus: cOopauk
TECTOB, 3aJad M 3anaHuil ¢ orBeramu: 9-11 kmaccer: [ns yriyOineHHOTO
mzydenust/[ Tekcr] B. B. [laceunuk, T. A. Imutpuena. B. C. Kyumenko. - M.:
Mmuemosuna. 2017. - 128c¢




9. Ilonomapea, M. H. Oxonorus: Kuumra gns yuurens/[Texcr] WM. H.
ITonomapena. - M.: Benrtana - I'pad, 2016. - 210c.



