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HopMaTuBHBIe TOKYMEHTbI, ONpeAe/IsiioIne colepKaHue NPorpaMmabi:
° 3akoH Poccuiickon ®epepaumm ot 29.12.2012 Ne 273-®3 «0O6 obpasoBaHun B
Poccuitckoi depepaummn».
° 3akoH Pecnybamnkm Kpbim ot 06.07.2015 Neo131-3PK/2015 «06 o6pa3oBaHuu B
Pecnybnuke Kpbim».
° Mpuka3s MuHucTepcTBa 06pa3oBaHuA M Haykn Poccuitckon ®epepaumm ot 17.05.2012
Ne 413 «O6 yTtBepxaeHun denepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro CTaHAapTa
cpegHero obuiero obpasoBaHua» (B pea. npukasa ot 29.06.2017 Ne 613).
. MopAaaoK oOpraHu3auMm W ocywecTBneHna obpas3oBaTeNibHOM AeATeNbHOCTU MO
OCHOBHbIM 06pa3oBaTeNbHbIM Mporpammam — obpasoBaTeNbHbIM NPOrpaMMam HayanbHOro
obuiero, ocHoBHOro obuwero n cpegHero obuiero obpa3oBaHMA, YTBEPMKAEHHbIN MPUKA3OM
MuHucTepcTBa 06pa3oBaHMA U Hayku Poccuitckolt ®epepaumm ot 30.08.2013 Nel1015 (B pea.
npukasa ot 17.07.2015 Ne734).
. depepanbHbli  nNepeyeHb Y4eOHMKOB, PEKOMEHAYEMbIX K WCNOAb30BaHUIO MpwU
peanv3aumm  MMeloLWMX roCyAapCTBEHHYD aKKpeauTauuilo 06pasoBaTeslbHbIX MPOrpamMmm
HayanbHOro obuiero, ocHoBHOro obuwero, cpegHero obuiero ob6pa3oBaHMs, YTBEPKAEHHbIN
npukasom MuHucTepcTBa 06pa3oBaHna U Hayku Poccuinckon ®epepaumm ot 28.12.2018 Ne345.

. OcHOoBHasA ob6pas3oBaTenbHas nporpamma cpegHero obuwero obpasosaHusa (10-11
knaccbl, ProC) MBOY r.Kepum PK «LLikona Ne10».
. YyebHbit nnaH MyHuumnanbHoro 6toaxKeTHOro obueobpasoBaTenbHOro yvyperKaeHus

r.Kepuum Pecnyb6amnkm Kpbim «LLkona 10».

I[lnannpyemMble pe3ybTaThl OCBOCHUSI Y4eOHOTI0 NpeaMeTa
B pesynbraTe uzyuenus yueobHoro npeamera «buonorusy» Ha ypoBHE CpeTHETO 00IIEro
o0Opa3oBaHUs:
BpinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS:

—  OIICHHMBATh POJIb OMOJOTHYECKUX OTKPHITHI U COBPEMEHHBIX HCCIICIOBAHUI B Pa3BUTHH
HayKH M B MIPAKTUYECKOU JESATEIbHOCTH JIIOACH;

—  OIICHWBATh POJb OHOJOTHH B (OPMUPOBAHUU COBPEMEHHOH HAyYHOW KapTHHBI MHUpA,
IIPOTHO3UPOBATh MEPCIEKTUBBI pa3BUTHS OMOJIOTUY;

—  yCTaHaBIMBATh M XapaKTEPU30BATh CBS3b OCHOBOIIOJIATAOIINX OMOIIOTHYECKUX TMOHITHIA
(k7eTKa, OpraHu3M, BUI, dKOCHCTEMa, Orocdepa) C OCHOBOMOJATAIONIUMU MOHATHSIMU APYTHUX
€CTECTBCHHBIX HAYK;

— 00OCHOBBIBAaTh CHUCTEMY B3IUIAOB Ha KHBYIO IpPUPOIy M MECTO B HEW 4YeloBeKa,
IPUMEHsISI OMOJIOTHYECKHE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TTIOHUMATh TPAHUIBI HX
PUMEHUMOCTH;

— TPOBOAHWTH Y4eOHO-HCCIEAOBATEIBCKYIO JCSITENBHOCTh 10 OWOJIOTMU: BBIIBUTATH
TUTIOTE3bI, IIAHUPOBATh paboTy, OTOMpaTh M MPeoOpPa3OBBIBATH HEOOXOIUMYIO MH(OpMAIIUIO,
MPOBOJIUTh SKCIEPUMEHTBI, HHTEPHPETUPOBATH PE3YJbTATHI, J€NaTh BHIBOJAbI Ha OCHOBE
MOJTyYEHHBIX PE3y/IbTaTOB;

—  BBISBJIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHU3aIiH
KU3HU;

—  yCTaHaBIUBAaTh CBSA3b CTPOCHUS U (DYHKIUH OCHOBHBIX OHMOJIOTMYECKHUX MAKPOMOIEKYII,
UX pOJIb B IIPOIECCaX KIETOYHOI0 METaboIn3Ma;

— pewmaTh 3amaud Ha ompeneneHue nocieaosarenbHoctd HykineotunoB JHK u nPHK
(MPHK), antukononoB TPHK, mocnegoBaTenbHOCTH aMUHOKHCIIOT B MOJICKYJIE O€JIKa, IPUMEHSIS
3HAHUS O PEAKIUSAX MAaTPUYHOTO CUHTE3a, FTEHETUYECKOM KOJ€, IPUHIIUIE KOMILIEMEHTAPHOCTH;

— JenaTh BBIBOABI 00 H3MEHEHMSIX, KOTOpbIE MPOU3OHAYT B IpolieccaXx MaTPUYHOTO
CUHTE3a B Clly4ae U3MEHEHHUsI nocieqoBaTeibHOCTU HykIeoTa0B JJHK;



— cpaBHHMBaTh (a3bpl JeleHUs KIETKW; pelaTh 3a/Jaydl Ha OIpejesieHue U CpaBHEHHE
KOJIMUECTBa reHeThueckoro marepuana (xpomocom u JIHK) B kierkax MHOTIOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pazax KJIETOYHOTO LUKJIIA;

—  BBISBJIATH CYHIECTBEHHBIC MPHU3HAKH CTPOCHUS KIETOK OPraHU3MOB pAa3HBIX IAPCTB
JKUBOM MPHUPOJBI, YCTaHABIMBATh B3aWMOCBS3b CTPOEHUS M (DYHKUMN 4YacTeil W OpPraHouIOB
KIIETKU;

— 000CHOBBIBAaTh B3aUMOCBSI3b ITACTHYECKOTO M 3HEPreTUYeCKOro 0OMEHOB; CPaBHHUBATH
MPOIECCHl MIACTHYECKOTO W JHEPreTUYeCKOro OOMEHOB, MPOUCXOJSIINX B KJIETKAX JKUBBIX
OpraHU3MOB;

—  OMpeNeNaTh KOJIMYECTBO XPOMOCOM B KJIETKaX PAaCTEHUU OCHOBHBIX OTJIEIOB Ha Pa3HbBIX
dTamax >XHU3HEHHOTO [TUKJIA;

—  pelaTh TeHETUYECKUE 33aJ]aul Ha TUTHOPHUIHOE CKPELUBaHuE, CIIETNIEHHOE (B TOM YHCe
CIIETUIGHHOE C TIOJIOM) HAcleJIOBaHWE, AHATU3UPYIONIEe CKPEUIMBAHUE, MPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU ¥ 3aKOHOMEPHOCTHU CIEIUIEHHOTO HACIEI0BaHUS;

—  pacKpbIBaTh MIPUYUHBI HACJICICTBEHHBIX 3a00JIeBaHUM, apryMEHTHUPOBAThH
HEOOXOIMMOCTh Mep MPEAYNPEKACHUS TaKUX 3a00JICBaHU;

—  CpaBHHBATh Pa3HbIE CIIOCOOBI PA3MHOKECHUSI OPTAaHU3MOB;

—  XapaKTepu30BaTh OCHOBHBIE ATAIbl OHTOT€HE3a OPraHU3MOB;

—  BBISBJIATH NMPUYMUHBI U CYIIECTBEHHBIC MPH3HAKU MOTU(PUKAIMMOHHOW M MYTAallMOHHOM
M3MEHYUBOCTH; 0OOCHOBBIBATH POJIb U3MEHYMBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBATh 3HAUEHHE PA3HBIX METOJOB CEJICKIMU B CO3JaHUM COPTOB pPACTEHUH,
MOPOJ1 ’KUBOTHBIX U MITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTH MPHYMHBI HM3MEHSIEMOCTH U  MHOrooOpaswsi BHJIOB, IPUMEHSS
CUHTETHUYECKYIO TEOPHIO IBOJIOLINU;

—  XapaKTepu30BaTh TMOMYJALUI0O KAaK CIWHHUILY SBOJIOIUH, BHJ KaK CHCTEMATHYECKYIO
KaTEeropyio U Kak pe3yabTaT dBOIIOIUH;

—  yCTaHaBIUBAaTh CBSI3b CTPYKTYPHI U CBOWCTB AKOCHUCTEMBI;

—  COCTaBIISITh CXEMBbl IMEpEeHOCAa BEIIECTB M HSHEPruu B IKOCHCTEME (CETH MUTaHus),
MPOTHO3UPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHsI (PAKTOPOB CPEJIbI;

—  apryMeHTHpOBaTh COOCTBEHHYIO MO3UIUIO [0 OTHOLIEHUIO K SKOJIOTHYECKUM MpodieMam
Y MOBEJICHUIO B IPUPOJIHOU CpEJIE;

— 000CHOBBIBaTh HEOOXOJMMOCTh YCTOMYMBOIO pa3BUTUS KaK YCIOBUS COXpaHEHUS
ouochepsr;

— OIICHMBAaTh MPAKTHUYECKOE U D3TUYECKOE 3HAYCHHE COBPEMEHHBIX MCCIEIOBaHUN B
OMOJIOTUH, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATh COOCTBEHHYIO OIICHKY;

—  BBIABJIATH B TEKCTE OMOJOTHYECKOrO COAEpKaHHS MpoOeMy U apryMEHTHPOBAHHO €€
OOBSICHSTD;

—  MPEICTaBIATh OMOJIOTHYECKYIO MH(POPMAIIMIO B BUJE TEKCTA, TAOIHUIIbI, CXeMBbI, Tpaduka,
qUarpaMMbl U JIeNaTh BBIBOABI HAa OCHOBAHUU IMPEACTABICHHBIX JAHHBIX; MPeoOpa3oBBIBATH
rpaduk, TabIHILy, AMArPaMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

BbInycKHUK HA YIJ1y0JI€HHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

—  OpraHU30BBIBATH U MPOBOJUTH MHAMBHAYAIbHYIO HCCIEAOBATEIbCKYIO ESITEIbHOCTD IO
Ounonoruu (WM pa3padaThiBaTh HHIAWBUYATbHBIM IPOEKT): BBIABUTATH THIIOTE3bI, TUIAHUPOBATH
paboty, otOupaTh W MNpeoOpa3oBBIBaTh HEOOXOAMMYIO  HHGOPMAIUIO, TMPOBOJWTH
OKCIIEPUMEHTHI, WHTEPIIPETUPOBATh PE3yNbTaThl, J€aTh BBIBOJLI HA OCHOBE MOJYyYEHHBIX
pe3yNbTaToB, MPEACTABIATH MPOAYKT CBOUX UCCIIEIOBAHUIA;

—  TPOTHO3MPOBATH MOCIEACTBUS COOCTBEHHBIX HCCIIEIOBAHUMN C yUETOM STHYECKUX HOPM H
9KOJIOTUYECKUX TPEOOBAHUH;

—  BBIIETATH CYIIECTBEHHBIE OCOOCHHOCTH JKM3HEHHBIX ITMKJIOB MPEICTaBUTENEH pa3HBIX
OTJIEJIOB PACTEHUI U TUIIOB KUBOTHBIX; H300pa)kaTh LIUKIIBI Pa3BUTHSI B BUJIE CXEM;

—  aHAIM3UPOBATh M HCIIONB30BAaTh B PEIICHUH YYEOHBIX M HCCIENOBATEIBCKUX 3a]ad
MH(pOPMALIHIO O COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTHUH, METULIMHE U 3KOJIOTUH;



—  apryMeHTHpOBAaTh HEO0XO0IUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOT'O u
COLIMOTYMaHUTAPHOTO 3HAHUS B 3MIOXY MH(GOPMAITMOHHON ITUBIIIA3AIINH;

—  MOJEIMPOBaTh H3MEHEHHE SKOCHUCTEM O]l BIHMSHHUEM pa3jIMYHbIX TIpynn (HakTopoB
OKpYKarolleu Cpebl;

—  BBISABJIATH B MPOLIECCE UCCIIEI0BATENBCKON ACSITEIbHOCTH MOCIEACTBHS aHTPOIIOT€HHOTO
BO3/ICHCTBUS HA IKOCUCTEMBI CBOETO PETUOHA, MPEANIaraTh ClIOCOOBI CHUKEHUS aHTPOTIOTEHHOTO
BO3/ICICTBUS Ha SKOCUCTEMBI;

—  UCIOJIb30BaTh MPUOOPETCHHBIE KOMIIETCHIIMM B MPAKTUYECKOW JEATETbHOCTH H
MOBCEIHEBHOM JKM3HM JUIsl TNPUOOPETEHHs OMbITa JIEATENbHOCTH, MPEeAIIECTBYIOMIEH
po¢eCCHOHAIBHON, B OCHOBE KOTOPOH JISKUT OMOJIOTHSI KaK YIeOHBIN MTPEIMET.

Conep:xxanue y4ye0OHOro npeamera
10 kacc
(102 4, 3 y B HeAe/110; 3 Y — pe3epBHOE BpeMs)
BBenenue (2 )

buonorus kak Hayka. buosornuyeckue AUCHUIUIMHBL, UX CBA3U C APYTMMHU HaykaMu. EQMHCTBO
#KUBOro. OCHOBHBIE CBOWMCTBA JKUBBIX OPraHM3MOB. YPOBHU OpraHU3alluy XUBOW MaTEpHH.
Meto1bl TO3HAHUS KUBOU TPUPOIBI.

Jlabopamopnvle u npakmuueckue padomaol
[Ip.p. Nel «Ananu3 uadopManuu 0 HOBEHIINX JOCTHKEHHIX Ononoruu B CMIN»
Hemoncmpayuu

CxemMpl W TaONULbl, WUIIOCTPUPYIOIIKUE: TIOHATHE OWOJIOTUYECKUX CHUCTEM; YpPOBHHU

OpraHU3aIy >KUBOUW MPUPOJIbI; METOIbI TO3HAHUS KUBOU MTPUPO/IBL.
Mousexkyabl 1 kjaeTku (17 4)

Hutonorus — Hayka o xkierke. HMcropuss wusyuenust kierku. Kierounas Teopus.
Mmuoroob6pazue GopM U pasMepoB KJIETOK B 3aBHCUMOCTH OT uX (yHKiui. Kierka kak
LenocTHas cucrema. IIpokapuoTsl M 3ykapuOThl. MeToabl H3y4eHHs KICTKH. XUMUYECKHUU
COCTaB KJETKH. Makpo- U MHUKpO3JeMEHThl. Poib MOHOB B KiIeTKE M OpranusMe. Posib BOJBI.
Tuppoduneubie U ruapodoOHBIE MoONeKynbl. buomonuMepsl. PerynspHbeie M HeperylspHbIC
nosmmMepbl.  CTpoeHne OenkoB. AMHHOKHCIOTHL. [lenTwaHas cBs3b. YPOBHU OpraHU3allud
OenxoBoi Mousiekynbl. buonornueckue ¢yHkimumu 6eiakoB. YrineBoabl. MoHocaxapuabl: pubo3a,
ne3okcupubos3a, rioko3a. Jlucaxapuael: caxaposa, Jjakrosa. [lommcaxapuisl: Kpaxmad,
[JIMKOTEH, LeJITI0103a, XUTHH. OYHKIUU yrieBoJoB. JIunuasl. XUMHUECKOE CTPOEHUE JTUIUIOB.
HacplineHHble 1 HEHACHIILIEHHBIE KUPHbIE KUCIOTHL. JKupsbl, Bocku, pochonunuasl. OyHkiun
munuaoB. HyknenHoBble kucnotbl. CTpoeHHWE HYKIEUHOBBIX KHUCIOT. THIBI HYKJIEHHOBBIX
kuciaoT. OyHKIUU HYKJIEMHOBBIX KUCIOT. AT®, Makpospruueckue cBsizu. «Maible MOJEKYIbI»
U X POJIb B OOMEHHBIX MPOIIeCCaXx.

Jlabopamopnwvie u npaxmuveckue padoomovt

JL.p. Ne 1 «YcTpoiicTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKOIIMPOBAHUS»
JLp. Ne2 «Karanutudeckas akTUBHOCTh ()E€PMEHTOB B KUBBIX TKAHIX»

JLp. Ne3 «Ilpuumnbl neHaTyparnus OeIKOB Ha IPUMEPE STUIHOTO OesKa»

JLp. Ned «O6Hapyx)eHre OMOTIOTUMEPOB B OMOJIOTHYECKHX 00BEKTaX»
Hemoncmpayuu

CxeMbl 1 TabIUIbl, WILTIOCTPUPYIOIINE: AIEMEHTHBIN COCTaB KIETKH, CTPOEHUE MOJIEKYJI
BOJIBI; MOJIEKYII YTIIEBOIOB, MUNUI0B, OenkoB, Monekyn JIHK, PHK u AT®; crpoeHne KIeTok
JKUBOTHBIX U pAaCTEHUH, TPOKAPUOTUYECKON U IyKapuOTHUYECKOM KieTokK. [IpocTpancTBeHHAs
Moaenb Mosekyibl JTHK.

Kiuerounbie cTpyKkTypbl 4 X PyHKIuM (7 4)

Buonornyeckue memOpanbl. CTpoeHue U GyHKINU IJIa3MaTHUECKOW MEMOpaHBI.
MemMm6pannsie opranesuisl. Sapo. BakyonspHas cucrema kinetkd. Mutoxouapuun. [Imactusl.
OnopHo-aBUTaTeNbHAS CUCTEMA KIIeTKH. Pubocombl. KieTounbie BKITIOUSHUSI.

Jlabopamopuwvie u npaxmuueckue padoomot



JLp.Ne5  «OcobeHHOCTH CTPOCHHMS KIETOK MPOKAPUOT U dyKapuoT. KieTku pacTeHui,
KUBOTHBIX, OaKTepHuil U TPHOOB
Hemoncmpayuu

CxeMbl ¥ TaOIUIIBI, WILTIOCTPUPYIOIINE: CTPOSHHE MIIa3MaTHIECKO MEMOpPaHbI, CTPOSHUE
KJIETOK KUBOTHBIX U PACTEHUM, MPOKAPUOTUIECKONU U SYKAPUOTHYECKON KJIETOK. JIlnHaMu4eckoe
nocobue «CTpoeHue KISTKI.

Obecneuenue KIeToK 3Hepruei (7 1)

OOMeH BelecTB U NMpeBpaIieHus YHEpruu B kineTke. [lorsaTus metabonnsma, anabomm3Ma,
kartabonu3mMa. MICTOYHUKY SHEprUU JUIsl )KUBBIX OPraHU3MOB. ABTOTPOGBI U T€TepOTPODHI.
dukcanys HEPTUU COIHEYHOTO CBeTa pacTeHusIMU. Xaopopuut. CTpoeHue XJI0poriacTa.
®dotocunre3. CBeroBas (aza porocunTeza. Potonaus Boabl. TemHoBas daza porocuHTe3a.
XemocunTes. Posb xeMocuHTe3upyromux 6aktepuit Ha 3emite. Pacienyienue noaucaxapuaon
— KpaxmaJia ¥ TJIMKOTeHa. AHa’poOHOE pacIIeIIIICHNE TITFOKO3bI. uxn Kpeoca.
OxucnurensHoe ¢pochopunrposanue. Poib kucinopoaa. A3poOsl 1 aHa3POOBI.
Jlabopamopnwvie u npaxmuveckue padoomot
[Ip.p. Ne2 «CpaBHenue nporeccoB (pOTOCHHTE3A U XEMOCHHTE3a»

[Ip.p. Ne3 «CpaBHeHME pOI11ecCOB OPOKEHUS U ABIXAHUS)
Hemoncmpayuu

CxeMbl 1 TabIUIbl, WILTIOCTPUPYIOIINE: 0OMEH BELIECTB U MPEBPALLEHUS JHEPTHH B KIIETKE;
CTPOEHHUE XJOPOIUIACTa; Mporece (POTOCHHTE3a; CTPOCHUE MUTOXOHPUH; MPOLIECC XEMOCHHTE3A.
Brinenenue kucnopoaa BoJopocisiMu (B akBapryMe) Ha CBETY.

Hacaencreennas nngopmanus u peajusanus ee B kjerke (14 1)

benku — ocHoBa cienuUYHOCTH KJIETOK U OpraHn3MoB. ['eHeTndeckas nHGpopMaIus.
Martpuunslii npuHIUN cuHTe3a Oenka. Tpanckpunius. 'eHeTHueckuii Koa U ero cBoicTBa.
Tpancnoptaeie PHK. buocunTtes 6enka. Perynsius TpaHCKpUTIIIUK U TPAHCIISIINU. Y IBOCHHE
JHK. [punnuns! perummkanun. Ocodbennoctu permukanuu JTHK sykapuot. Tenomepasa.
CoBpeMeHHbIE MPENICTABICHUS O CTpoeHNU reHoB. ['eHoM. Ctpoenue xpomocoM. ['enHast
umxenepus. Ctpoenue BupycoB. PazmMHokeHre BUpycoB. Bupyc nmMmyHoaeduinTa yenoneka.
OOGparHas TpaHCKPHUIIITHSI.
Hemoncmpayuu

Cxembl U TabIuUIbl, WITIOCTPUPYIOILIKE: TPOLIECC PEIUTMKAIIMN; TeHETUYECKUM KO/I;
OMocHHTe3 OeJKa; Peryysalnio TPAHCKPUIILUH Y IPOKAPHOT; CTPOSHUE BUPYCa; CTPOCHHE
XpPOMOCOMBI. JlnHaMuueckast MoJIeIb CHHTE3a 0elka Ha pudocome.

NapuBuayanbHoe pa3BUTHE M PAa3MHOKeHHe opranu3mos (15 u)

Jlenenue KIETOK NPo- ¥ 3yKapuoT. JKU3HEHHBIN ITUKIT KJIETKH (MHTepdaza u Muto3). dassl
MuTO3a. ['OMOIOrMUHbIE 1 HETOMOJIOTUYHBIE XPOMOCOMBI. AMHTO3. Ilepuoasl oHTOrEeHE3a.
PazButne 3apoppima >xuBOTHBIX. JuddepeHmpoBka KIeToK. IMOPHOTEHE3 paCTCHUIA.
[TocTamMOpHrOHaNIbHOE PA3BUTHE )KUBOTHBIX M pacTeHUH. AnonTo3. MHOTOKJIETOUHBIA OpraHu3M
Kak enuHas cucrema. CTBOJIOBbIE KJIETKH. Perenepanus. BzauMoelicTBue KJI€TOK B OpraHu3Me.
KonTponas nenoctnoctu opranuszma. Mmmynurer. Melio3. Onpenenenne nojia y >kMBOTHBIX.
[TomoBoe u 6ecnonioe pazmMHokeHHe. CoMaTHYECKUE U TIOJIOBBIE KJIETKU. YepeaoBaHue
TaruIONTHOM M TUTUTOMIHON CTaui B xKU3HEeHHOM 1ukie. [lapreHorene3. Obpa3zoBanue
MOJIOBBIX KJIETOK Y )KUBOTHBIX M pacTeHHi. OIIOA0TBOPEHUE Y KUBOTHBIX U PACTEHUH.
Jlabopamopnvie u npakmuueckue padomaol
JLp. Ne 6 «M3yuenue mopdomorun XxpoMocom miiekonuTaronmx. Kapuorum»

JLp. Ne.7 «3yuenue a3 MuTO3a B KJIETKaX KOPEIIKA JTyKa»

IIp.p. Ne4 «CpaBHeHHE MPOLIECCOB MUTO3a U MEH03a»

[Ip.p. Ne5 «CpaBHeHHE TPOIIECCOB MOJIIOBOTO U OECTIOIOr0 Pa3MHOKEHUSD

IIp.p. Ne6 «CpaBHeHHE MPOLIECCOB Pa3BUTHUSI MOJIOBBIX KJIETOK y PACTEHUHN U dKUBOTHBIX.
CrpoeHue nmoJIOBbIX KIETOKY

IIp.p. Ne 7 «CpaBHeHHE NPOLIECCOB OTUIOIOTBOPEHHUS Y LIBETKOBBIX PACTECHUHN U MO3BOHOYHBIX)
Hemoncmpayuu



Cxembl 1 TaOIuUIbl, WITIOCTPUPYIOIIKE: CTPOSCHUE TKaHEeW pacTeHU U )KUBOTHBIX; CIIOCOObI
0ecIoI0ro pa3MHOKEHUS; OTLIOIOTBOPEHHUE Y PACTEHUN M )KUBOTHBIX; CTAIUHN PA3BUTHS
3apo/Ibllia TO3BOHOYHOIO )KUBOTHOTO; TOCTAMOpHOHANIbHOE pa3BUTHE. JJuHaMu4eckue nocoous
«/lenenue kietku. MUTO3 U Mel03», «['aMmeToreHes y ) KUBOTHBIX).

OcHOBHbBIE 32aKOHOMEPHOCTH SIBJIEHUI HacjeacTBeHHOCTH (16 1)

HacnenctBeHHOCTh — CBOMCTBO KUBBIX opranu3MoB. ['eneruka. Pabotsr I'. Menaens.
['ubpugonorndeckuii METOT U3ydeHUs HACIeACTBEHHOCTH. Anmenu. ['enotun u GpeHorur.
JloMUHaHTHBIC U PELIECCUBHEIC MpU3HaKku. ExnHo00pa3ue ruOpu10B MepBOro MOKOJICHHS. 3aKOH
pacuieruieHus. ['OMO3UToThl U TeTepo3UroThl. JAUrndopuaHoe 1 noauruOpruIHoe CKPEIBaHUs.
3aKOH HE3aBUCHUMOT0 HacieqoBaHus. AHaTU3UpYIOUIee CKpelrBanre. BzaumoericTeue
ajienbHbIX reHoB. Henonnoe nomunuposanue. Kogomunuposanue. Bzanmoseiictue
HeaJuIeNbHbIX IeHOB. [lonnrennpie npusHaku. CTaTucTUYecKas IpUpoJa FTeHETUYECKUX
3akoHOMepHOocTer CreruienHoe HacienoBanue. Kpoccunrosep. Kaptsl xpomocoM.
CoBpeMeHHbIE METO/IbI KapTUPOBaHUs XpoMocoM. HacnenoBanue, CENIEHHOE € MTOJIOM.
NuaktuBanys X-XpoMocoMsbl y caMoK. [Ipu3Haky, orpaHU4eHHBIE ITOJIOM.
Jlabopamopnwvie u npaxmuueckue padoomot
[Ip.p. Ne 8 «Pemenne reHeTn4ecKux 3a/1a4 HA MOHOTHOPHIHOE CKPELTBAHNE
[Ip.p. Ne 9 «Pemenue reHeTHUECKUX 3a7a49 HA JU- U MOJTUTHOPUIHOE CKPEIIBAHHE)
IIp.p. Nel0 «Pemienne reHeTuUECKUX 3a/1a4 HA B3aUMOJIEUCTBUE TE€HOBY
IIp.p. Nel1 «Pemenne reHeTHYECKUX 3a/1a4d Ha CLETUICHHOE HACIEOBAHUE TE€HOBY
[Ip.p. Nel2 «Pemenue reHeTHUECKUX 3a7a4 Ha CLUEIIJIEHHOE C MOJIOM HaclleJOBaHUE TPU3HAKOBY
Hemoncmpayuu

CxeMbI 1 TaOIUIIBI, WILTIOCTPUPYIOIINE: MOHOTHOPUIHOE M TUTHOPUIHOE CKPEITUBAHUS U HX
LUATOJIOTHYECKHE OCHOBBI; IEPEKPECT XPOMOCOM; HEMOJHOE JOMUHUPOBAHUE; CLEIIJIEHHOE
HACJICIOBAHKE; B3auMo IeiicTBIE TeHOB. CeMeHa ropoxa ¢ pa3HbIM ()EHOTUIIOM (TJIaIKHE,
MOPIIMHUCTHIE, KENThIe, 3eNieHbIe). JJlunamuueckue nocodust «MoHOrHOpUIHOE CKPEIIMBAHUEY,
«luruOpuaHOe CKpEIMBaHuey.

OcHOBHbIE 32aKOHOMEPHOCTH SIBJIEHUI U3MeHYHBOCTH (9 1)

N3MeHUYHBOCTH — CBOMCTBO KMBBIX OpraHu3MoOB. HaciieicTBEHHAs: 1 HEHACIEICTBEHHAS
U3MEeHYUBOCTh. KOMOMHAaTHBHASI U3MEHUNBOCTh. MyTallMOHHAS U3MEHYUBOCTh. | €HOMHBIE,
XPOMOCOMHBIE, T€HHbIE MyTalluu. [ eHepaTUBHbBIE U COMATUYECKUE MYyTallUU. 3aKOH
romosiornueckux psgoB H. M. BaBunosa. BuesnepHnas HacneacTBEHHOCTh. MUTOXOHIApHATIbHbIE
U XJIOPOTUIACTHBIC TeHbI. [IpUYMHBI BOSHUKHOBEHUS MyTaluii. MyrareHHbIe (DaKTOPBI CPEIbL.
OKCcNepUMEHTANIbHBIA MyTareHe3. Bzanmopeiicteue reHotuna u cpeapl. KauectBeHHbIE U
KOJIMYECTBEHHBIC Tpu3HaKu. Hopma peakiinu npusHaka. MoauQuKamoHHas U3MEHUYUBOCTb.
Jlabopamopnwvie u npaxmuueckue padoomovt
JL.p. Ne 8 «I"'eHOMHBIE 1 XPOMOCOMHBIE MYTaI[UN»

JLp. No 9 «AHanu3 reHeTHYeCKON N3MEHYMBOCTH B MOMYJIALIMAX JOMAITHUX KOILIECK»
JL.p. Ne 10 «M13MeHUHMBOCTD, HOCTPOEHUE BApUALIMOHHOIO Psiia U BapUALIMOHHONW KPUBOI»
Hemoncmpayuu

Cxewmpbl, Tabmu1el, otorpaduu ¥ KOMHATHBIE PACTCHHS, UJUTFOCTPUPYIOIIUE: pa3InIHbIC
MyTaIuu (pa3Hble MOPOJIbI COOAK, YACTUIHBIA aTbOMHU3M M HEOOBbIUHas (popMa JIUCTHEB y
KOMHATHBIX PACTCHHI, €CJIH €CTh BO3MOKHOCTh — KYJIBTYPhl MyTaHTHBIX JIMHUN APO30(UIIHI);
MEXaHHU3M XPOMOCOMHBIX MyTalUi; MOAU(PUKAIIMOHHYIO U3MEHYHBOCTD; LIEHTPBI MHOI000pa3us
U IPOUCXOKICHHSI KYJIbTYpHBIX pacTeHuil. ['epbapHbIil MaTepual 371aK0B ¢ TOMOJIOTHYECKON
U3MEHYMBOCTHIO (OCTHCTBIE, 0€30CThIC, BRICOKHE, KAPITMKOBBIE pPACTCHUS | T. 1.).

I'eHeTMuYecKkue OCHOBBI HHANBHUAYAJIBLHOIO pa3BuTHus (5 1)

@YHKIMOHUPOBAHUE I'€HOB B X0/1€ NHINBUAYAJIbHOTO Pa3BUTHs. [leTepMunanus n
muddepentmponka. uddepennunanbuas akTHBHOCTh TeHOB. [leiicTBre reHOB B aMOpHOreHese.
[TepecTpoiiku reHOMa B OHTOTEeHE3e. IMMYHOT 100y IMHOBBIE TE€HBI MIIEKOITUTAIOIIIHX.
MoOunbHBIC TCHETUYECKUE dIIEMEHTHI. MHOXECTBEHHOE JICHiCTBHE TeHOB. JleTanbHbIC MyTaIUH.
Hacnenosanue nuddepeHImpoBaHHOTO COCTOSHUS KJIETOK. XUMEpPHbIE U TPAHCTEHHBIE



opranu3mel. KimonnpoBanue. ['eHeTnyeckue oCHOBBI OBeACHUA. [ eHeTHYeCKe OCHOBBI
CIOCOOHOCTH K 00Y4EHHUIO.

Jlabopamopnwvie u npaxmuveckue padoomot

[Ip.p. Nel3 «AHanu3 u OIEHKA 3TUYECKUX ACTIEKTOB UCCIICOBAHUI B OMOTEXHOIOTHI
Hemoncmpayuu

CxeMblI 1 TabIUIIBI, WILTIOCTPUPYIOIINE B3aMMOJICHCTBIE T€HOB U MEXaHU3M XPOMOCOMHBIX
MyTalHii.

I'eneTuka yenoBeka (7 4)

MeTopl n3yueHust reHeTUKH yesoBeka. biusnensl. KapuoTumn yenoBeka u XpoMOCOMHbBIE
6one3nu. KaptupoBanue xpomocoM uenoBeka. Bo3MoKHOCTH jieueHus U peaynpeKIeHUsS
HACJICICTBEHHBIX 3a00JeBaHMi. MeINKO-TeHETHUECKOE KOHCYIbTHPOBAHHE.
Jlabopamopnwvie u npaxmuueckue padoomot
JL.p. Ne 11 «CocraBneHue poloCIOBHBIX U UX aHAJIU3»

JLp. Ne 12 «Kapuotumn uenoBeka. «XpOMOCOMHBIE» OOJIE3HH YETOBEKa)
Hemoncmpayuu

CxeMbl ¥ TaOJIUIIBI, WILTIOCTPUPYIOIINE UCCIIEOBAHUS B 00J1aCTH OMOTEXHOJIOTHH.
Junamudeckue mocodus «I eHetuka rpymnn kpoBuy», «Hacnenoanue pesyc-akropay.
Pe3zepBHoOe Bpems 3 yaca

11 kaace
(102 4, 3 y B HeeJI10; 2 4 — pe3epBHOE BpeMsi)
Bo3HukHOBeHHE ¥ pa3BUTHE IBOJTIOIMOHHOM OHoiornu (9 4)
Bo3HMKHOBEHME 1 pa3BUTHE IBOIIOLMOHHBIX uaei. DBomonmonHas teopus XK. b. Jlamapka.
Kuznb u tpyasl Y. Jlapsuna. OCHOBHBIE MPUHITUITBI 3BOTIOLIMOHHON Teopun J[apBuHa.
dopmupoBaHue cUHTETHYECKO Teopuu 3Bomonuu. Paboter C. C. YerBeprkoBa u
N. U. Imansraysena. [laneonronorudyeckue, Onoreorpaduueckue, CpaBHAUTEIBHO-
aHaTOMHYECKHUE, SMOPHOIOTUYECKHE U MOJIEKYIISIPHBIEC CBUICTEIHCTBA YBOJIOIIUH.
Hemoncmpayuu

Cxewmpl, TabmuIb! ¥ oTorpaduu, WILTIOCTPUPYIOIIUE: POPMBI COXPAHHOCTH UCKOTIAEMBIX
pacTeHUi U )KMBOTHBIX; aTaBU3MbI U PYJAMMEHTHI; aHAJIOTUYHBIE U TOMOJIOTUYHBIE OPTaHbI;
JI0Ka3aTeNNbCTBA ABOJIIOIMM OpraHn4eckoro Mupa. IlaneonTonorndeckue KoMIeKIUH.

MexaHu3MBbI 3BOJIIOLMH (22 )

[Monynsauus — 3neMeHTapHas €IMHULIA SBOTIOUNHA. BHYTpUBUI0Bast H3MEHYMBOCTD.
['eHeTndeckast CTpyKTypa NOmyJIsuid. Y paBHEeHHEe U 3aK0H Xapau — BaitnOepra. Myranun kak
VCTOYHUK F'€HETUYECKON N3MEHUNBOCTH Nonyisaiuil. CirydaliHble IPOLIECCHI B MOMYISALUAX.
Hpeiid renos. [lonmynsmuonnasie BoaHbL. boprOa 3a cymecTBoBanue. EcrecTBeHHBIN 0TOOp —
Hanpasisomui Gaxkrop sBosronun. @opMsl ectecTBeHHOro 0TO0pa. ITomoBoit oTdOD.
Ananranusi — pe3yabTaT €eCTECTBEHHOT0 0TOOpa. Murpanuu kak ¢aktop sBosroruu. [lorstue
Buaa. Kpurepun Buzaa. Ilytu Bugoodpa3oBanus. AIonaTpuueckoe U CUMIIATPUIECKOe
BHUJ1000pa30OBaHME.
Mukpo- u Mmakpo3Bosronys. ['eHeTuueckne 1 OHTOreHETUYECKUE OCHOBBI 3BOJIOLIUH.
Hamnpasnenus sBomtoniun. Apomopdo3, uanoaaanTtanus 1 ooIas aerenepanus. JluBeprenmms,
KOHBEpIreHI s U napajuienusM. buonornueckuii nporpecc. EnrHoe 1peBo )XKU3HU — Pe3yJIbTar
SBOJTIOIHH.
Jlabopamopnvie u npakmuueckue padomaol

e Neol «Omnucanme ocobeit Buaa mo MopgoIorHaeckoMy KpuTeputo (repOapuu, KOJUTSKITHI

HaCEKOMBIX ).

e No2 M3ydeHue npucrnocoOIeHHOCTH OPraHU3MOB K cpeie OOUTaHUs»

Hemoncmpayuu
Cxewmpl, TabmuIel u Gororpaduu, UILTIOCTPUPYIOIINE: TBIKYIIINE CHIIBI YBOJIIOIUH;

JBIDKYIIUH U CTaOMIM3UPYIONTNI 0TOOp; BO3HUKHOBEHHE M MHOTOOOpa3ne MPUCIOCOOIECHUH y
OpraHU3MOB (KaKTYCOB, OPXHUACH, MOPCKUX MJICKOMUTAIONINX | T. JI.); 00pa3oBaHUE HOBBIX
BUJIOB B IIPUPOJIE; Teorpaduyeckoe 1 HKOJIOTHIEeCKoe BU1000pa3oBanue; (GOpPMbI 3BOIOLNN —
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JTUBEPreHINI0, KOHBEPIreHIUIO, MapaieIn3M; IyTH IBOJIOLUN — apoMopd 03, NAN0aAANTAIUIO,
JIETeHEepaIfi0; OCHOBHBIC apoMOP(}O3bI B 3BOJIIOIUU PACTEHUI U KUBOTHBIX; SBOFOIIIO
pPacTUTEIBHOTO U KUBOTHOTO MHpA.

Bo3nnkHoBeHMe u pa3BuTHe ;ku3HU Ha 3emJie (12 1)

CymHocTb u3HU. OnpeaeneHus ;KkuBoro. [ MnoTe3sl BOSHUKHOBEHUS KU3HU. OTBITHI
@. Peau u JI. ITactepa. CoBpeMeHHBIE TIPEACTABICHHUS O BOSHUKHOBEHUH KU3HU. ATMOC(epa
npeBHer 3emun. AOMOTEHHBIN CUHTE3 OpraHudeckux BemiecTB. OOpa3oBaHUE U SBOJIOIHS
6uonomumepos. Pois JIHK u PHK B 00pa3oBanum cuctem ¢ o0paTHO# cBsi3bio. OOpa3oBaHue u
ABOJTIONNS OMoorndecKkux MmeMOopan. OOpa3zoBaHue NepBUYHBIX reTepoTpodos. M3yueHue
ucropuu 3emiu. [Taneontonorus. MeToabsl re0XpOHOJIOTUH. Vckonaemvle ocmamku Ha
meppumopuu Kepuyu. 3menenue knmumata Ha 3emie. J[peiid koHTHHEHTOB. Pa3BuTHE KU3HH B
kpunro3zoe. CumOnoTHYecKas Teopusi oOpa3oBaHus 3yKapruoT. Bembimka paznooOpasust
JKUBOTHBIX B KOHIIE MPOTEP030s. PazButue oprannueckoro Mupa B rnaneo3oe. Pa3putue xu3Hu B
Me3030¢. PazButre )Ku3HU B KallHO30€.

Jlabopamopnule u npakmuueckue padomaol
e No3 «AHaiu3 U OlIEHKA THIOTE3 BO3SHUKHOBEHUS KU3HU Ha 3eMIIe)
Hemoncmpayuu
Cxembl U TaOJIUIIBI, WILTIOCTpUpYIOIIHe Quiopy 1 hayHy MO3AHETO TPOTEPO30s], MaIe0305,
Me30304, KaifH0305 (JIeIHUKOBBII mepro). Fickonaemble OCTaHKH KHBOT'O — OKaMEHEJIOCTH,
OTNEYaTKH (TTAJICOHTOJIOTHYECKAsT KOJUICKITHS ).
Bo3HukHOBeHHEe M pa3BUTHE Ye10BeKa — aHTponorenes (12 1)

MecTto yenoBeka B cUCTeMe KUBOro Mupa. CpaBHUTEIbHO-MOP(OIOrHIecKHe,
ATOJIOTUYECKHE, IMTOTEHETHYECKHUE U MOJIEKYJIIPHO-OMOIOTHYECKUE I0KA3aTeIhCTBA POJICTBA
YyeJloBeKa U 4eJI0BeK00Opa3HbIX 00e3bsH. [laneonTonoruueckue JaHHbIE O TPOUCXOKACHUN U
HBOJIIOLIMY MIPEAKOB YesioBeka. ABcTpanionuteku. [lepsrie mpencrasutenu poaa Homo.
Heanpepranbckuii yenoBek. MecTo HeaHAEPTAIbIEB B IBOIIONMH YesioBeka. KpoMaHbOHIIBI.
Cmosnku opesnezo uenosexa na meppumopuu Kepuu. buonorndeckue GpaxTopsl 3BONIONNN
yenoBeka. CoruanbHbie PaKTOPBI IBOIOIHMH YEJIOBEKAa — MBIIUICHHE, PeUb, OPYIUiHAS
nesTeNIbHOCTh. Posib conmanbHoil cpeabl B GOpMUPOBAHUY YEJIOBEUECKUX MHIANBUAYYMOB.
CooTHoIIeHHE OMOJIOTUYECKHIX U COLUATBHBIX (PAKTOPOB B IBOIIOIUY UeIoBeKa. UemoBeueckne
pacsel. Pois u3omnsiuu u aperida renoB B popMUpoBaHUHU PacoOBBIX MpU3HAKoB. Kputnka
PaCUCTCKHUX TEOPHM.

Jlabopamopnwvie u npaxmuueckue padoomot
e Ne 4 «BpIsBIeHNE IPU3HAKOB CXOJCTBA 3apOABILIEH YEIOBEKA U APYTUX
MJIEKOTIMTAIONINX KaK JI0Ka3aTeIbCTBO UX POJICTBA»
e No5 «AHanu3 U OIIEHKA TUIIOTE3 MPOUCXOKICHUS YEIIOBEKA
Hemoncmpayuu

Cxembl 1 TabIUIBl, WIITIOCTPUPYIOIIKE: TPEIIIECTBEHHUKOB YeIOBeKa (aBCTPAJIONUTEK,
HeaHJepTaliell, KpOMaHbOHEN); OpYAUs TPyAa YeJIOBEKa YMEJIOoro, HeaHAepTaiblia, KpOMaHbOHIIA
(9KCIO3UIIMKA MECTHOTO KpaeBeaueckoro myses ). [lareonuTrudeckoe HCKyCCTBO (PEMPOTYKIIUH
MPOU3BEICHUN TIEPBOOBITHBIX XYI0KHUKOB).

Cesexkuusi 1 OuoTexHosorus (74)

LleHTpbl TPOUCXOKACHUS KYJIbTYPHBIX PacTeHUH U UX MHOroobpasue. CopT, mopoja, ITaMMm.
MeTonbl ceNeKnuu pPAcTeHWH U JKUBOTHBIX: OTOOp W rubOpuamsarus; Qopmsl oTOOpa
(MHIUBUOYadbHBIA M MaccoBblil). OtmaneHHas ruOpuau3anus; SBICHHE TIeTepo3uca.
UckyccrBennbiii Myrarene3. Cenekuus MUKPOOPraHU3MOB. BHOTEXHOJOTHUS U Te€HETUYEeCKas
UHKEHepUS.

JlocTikeHusT U OCHOBHBIE HAIpaBJICHUSI COBPEMEHHOM CeJeKUHMH. 3HAUE€HHE CEeNeKUHUH IS
pa3BUTHSA CENbCKOXO3SIMICTBEHHOTO IMPOU3BOJCTBA, MEAUIIMHCKOM, MHKPOOHOJIOTHYECKOH W
JpYruxX oOTpacieil NPOMBINUIEHHOCTH. Jlocmudicenus cenekyuonepoe 6 Pecnybnuke Kpoim.
Pationuposanue copmos kynomyphwix pacmenuti 8 Kpoimy.

Opranusmsl 1 okpy:xawmas cpega (10 1)
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B3anMooTHOIIEHNs opraHu3Ma U cpeibl. DKojgorundeckue paxTopsl. 3aKOH TOJIEPAHTHOCTH.
[Ipucnocodnennocts. [omymsiius kak npupoaHas cuctema. CTpykTypa nomynsuui. lunaMuka
nonyssinuid. JKu3HeHHble cTpaTeruu. Bua kak cucrema nonysiuid. DKoJorudeckas HUIa.
Kuznenusie GOpMBI.

Hemoncmpayuu
CxeMblI 1 TabIUIIBI, WILTIOCTPUPYIOIINE YKOJIOTHYECKHE (DaKTOPHI M UX BIHUSHHUC HA
OpraHU3MBI.
Coo0mecTBa u 3xkocucremsl (14 4)
CoobmectBo, 3KOocucTeMa, OuorieHo3. KOMITOHEHTHI JKOCHUCTEMBI. DHEPTreTUYECKHE
cBm3u. Tpoduueckme cern. [IpaBmiio IKOJIOTMYECKOW mHpaMuabl. MEXBHAOBBIE U
MEXIIOMYJISAIUOHHBIE B3aMMOACHCTBHS B 3KocucTeMaxX. KOHKypeHIus, CUMOMO3, albTPYU3M.
[IpoctpancTBeHHass CTpykTypa coobOmectB. JlmHamuka »skocucteM. Craauu pa3BUTHA
skocucteMbl. Cykiueccusi. YCTOMYMBOCTH 3IKOCUCTEM. 3€MIICIETbYECKUE  IKOCHCTEMBI.
Aeposxocucmemut Pecnyoauxu Kpvim.
Jlabopamopnvie u npakmuueckue padomaol
e No 6 «CocraBieHre cxeM IepeIadn BelecTBa U SHEPTHH (LIeTIeH MUTaHwMs) B
HKOCUCTEMEN»
Hemoncmpayuu
CxeMblI ¥ TaOIUIIBI, WILTIOCTPUPYIOIINE: PA3IMYHBIC YKOCUCTEMBI; TPOPUIECKIE YPOBHU
SKOCHUCTEMBI; ITUIIEBBIE [IENU U CETH; IKOJIOTMYECKUE TUPAMUbL; MEKBHIOBbIE OTHOLIEHUS;
KPYTOBOPOT BEILIECTB U MPEBPAIICHUSI SHEPTUU B SKOCUCTEME; CYKIIeCCUU. J[MHaMuuecKue
nocobus «TunuuHple OMOLIEHO3bI», «ATPOLIEHO3.

buocdepa (8 u)
buocdepa. Yuenne B. U. Bepranckoro o 6uocdepe. buomsl. )KuBoe BemecTBo u
OMOreoXuMHIECKHe KpyroBopoThl B onocdepe. buocdepa n yenosek. ['modansHbIE
aHTpOIIOTeHHbIE M3MeHeHus B Ouocgepe. IIpobdrema ycrounBoro pa3Butusi Onochepsl.
Okonoeuueckue npobremuvl Pecnyonruxu Kpvim u 2opooa ¢pedepanvrozo 3nauenus Cesacmonos.
Hemoncmpayuu

CxeMmbl 1 TabIHIIBI, WILTIOCTPUPYIOIIKE: CTpoeHue Onocdepsl; KpyroBOpOTHI yriiepoja, a3oTa,
dbocdopa u kucnoposa.

Buosoruveckne 0CHOBbI OXpaHbI NPUPOALI (6 4)

CoxpaHeHue U nojjiepkanue OMoIOruueckoro pasHooodpasus. [IpuuuHbl BEIMUpaHus BUIOB U
nomyssiiuii. CoxpaneHue reHoQoHaa U peuHTpoaAyKIus. CoXxpaHEeHHE YKOCUCTEM.
buonoruueckuit MOHUTOpUHT U OuonHauKauus. Ocobo oxpansemvie meppumopuu 2. Kepuu u
Pecnybnruxu Kpvim — kak 0cHO8a COXpaneHuss MH02000pasus 6U008
Hemoncmpayuu

CxeMblI 1 TabIUIIBI, WLTIOCTPUPYIOIIKE: OMopa3Hoo0pa3ue; MOCIeACTBUS ACSITEIbHOCTH
YeJI0BEKa B OKPYXAIOWIEH cpefie; peaKue U ucuesaromue Buanl. Kapra «3anoBeHUKY U
3aka3Huku Poccum». Jlunamuueckoe nmocodue «buochepa u uenosex».

Pe3zepBHOe Bpems 2 yaca

TemaTH4eckui nJjiaH

Neni/m Kaace KomuuectBo |  JlabopaTopHbie IIpaktnueck | Kontpoabn 3auer
4acoB paboThI ue paboThl | bIe pabOTHI
1. 10 kaace 102 12 13 3 5
2 11 kaacc 102 6 - 3 8




10 xkiaace

Neri/mm TeMa KomnyectBo | JlaGoparopusie | Ilpaktuueckue | KoHTposbHbIE 3auet
4acoB paboThHI paboThI paboThI

1. Beenenue 2 1

2. Monekymbl u 17 4 1
KIICTKH

3. Kinerounsie 7 1 1
CTPYKTYPHI U UX
byHKIIH

4. ObecrieueHue 7 2 1 1
KJIETOK SHEpPruen

5. Hacnencrsennas 14 1 1
nHpopManus u
peanusanus €€ B
KJIETKE

6. NuauBunyansHoE 15 1 4 1
pa3BuUTHE U
pa3MHOXKEHHE
OpraHu3MOB

7. OcHOBHBIE 16 - 5 1
3aKOHOMEPHOCTHU
MIPOLIECCOB
HACJIEJACTBEHHOCTH

8 OcHOBHBIE 9 3
3aKOHOMEPHOCTHU
M3MEHYUBOCTH

0. I'enernueckue 5 1
OCHOBBI
WHIUBUAYATBHOTO
pa3BUTHS

10. I'enetuka 7 2 1
YeJloBeKa

11. | Pe3epBHoe Bpems 3
Bcero: 102 12 13 3 5

11 kaacce
Neni/mm TeMa KomuuectBo | Jlabopatopusie | IIpaktuueckue | KoHTponbHbIe 3auer
4acoB paboThl paboThl paboThI

1. Bo3uukHoBeHUE 1 9 1
pa3ButTue
3BOJIFOLIMOHHOMN
OHOI0THH

2. MexaHu3msl 22 2 1 1
HBOJIIOLIMH

3. Bo3nuknoBenue u 12 1 1
pa3BUTHE KUIHU
Ha 3emuiie

4. Bo3HukHOBEeHME 1 12 2 1
pa3BuTHE
YeloBeKa-
AHTPOIIOT€HE3
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5. Cenexusa u 7
OHMOTEXHOJIOTHS
6. Opranusmel u 10
OKpY Karormast
cpena
7. Coo01recTBa u 14 1
9KOCHUCTEMBI
8 buocdepa 8
9. buonornueckue 6
OCHOBBI OXPaHbI
TIPUPOJIBI
10. PesepBHOE Bpems 2
Bcero: 102 6
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