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Paxnea 1. IlinannpyemMsblie pe3yibTaTbl 0CBOCHHS Y4e0HOI0 peaMeTa,
Kypca (yriry0JiéHHbI YPOBEHb)

B npouecce wusyueHuss Kypca TakkKe OXHAACTCS JOCTUKEHUE CIIEIYIOINX
JUYHOCTHBIX PE3YJIbTATOB:

1.

©CoNo A

[IposiBneHne 4yBCTBA POCCUNCKOMN TPaXJaHCKON UICHTUYHOCTH,
naTpUoOTU3Ma, JIIOOBU U yBaXkeHUs1 K OTeuecTBY, 4yBCTBa IOP/IOCTH 32 CBOIO
Ponuny;

OTBETCTBEHHOE OTHOINICHHE K yueOe, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO;

dbopMHupOBaHNE MOTHBAITUY K O0YUEHUIO U TTO3HAHUIO, OCO3HAHHOMY BBIOODY
Oynyiieit npodeccuu;

CIIOCOOHOCTH CTPOUTH WHAMBHUIYAIBHYIO 00pa30BaTeNbHYIO TPAEKTOPHUIO;
dbopMHUpOBaHUE IIETOCTHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS;
COOJTI0ICHYE TIPABIIT IOBEJICHUS B IIPUPO/IC;

YMEHHUE PeaTn30BaTh TCOPETHUCCKHUE MTO3HAHUS Ha TIPAKTHKE;

CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIEC OMMOKHU M UCTIPABIISATD UX;

. YMEHHUE apTyMEHTUPOBAHHO U 000OCHOBAHHO OTCTAWBAaTh CBOIO TOUYKY 3PEHUS;

10 KPUTUYHOE OTHOIIIEHNE K COOCTBEHHBIM MOCTYIKaM, OCO3HAHUE

OTBCTCTBCHHOCTH 34 UX PC3YJIbTATHI,

11.yBaxkuTenbHOE U T0OpOKENaTeIbHOE OTHOIICHUE K IPYTUM JIFOISM;
YMEHHE CIIYLIaTh U CIBIIIATh JPYTUX, BECTH JUCKYCCHIO, OIIEpUPOBATH (DaKTaMH.
12.dopmupoBanre COOCTBEHHOM MO3HMIIMM IO OTHOIICHWIO K OHMOJOTHYECKOi

uHpOpMAITNH, TTOTYy4aeMON U3 Pa3HBIX HCTOYHUKOB;

13.rOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BAHMUIO,

Ha IMPOTAKCHUN BCel KHU3HU,

14.co3HaTenpbHOE OTHOIIEHHE K HCTIPCPBIBHOMY 06pa3013aHm0 KaK YCJIIOBHIO

yCHEIHON Tpo(ecCHOHaTbHON U OOIIECTBEHHOM 1€ITETbHOCTH.

JlocTikeHre TUYHOCTHBIX Pe3yJIbTaTOB OIIEHUBAETCSA Ha KAYECTBEHHOM YPOBHE
(6e3 ormerok). CopMHPOBAaHHOCTH METANMpPEIMETHBIX W TPEIMETHBIX yMEHUH
OIICHWBAETCSl B Oayuiax Mo pe3ynbTaTaM TEKYIEro, TeMaTH4eCKOr0 W HTOTOBOTO
KOHTPOJISI, @ TAKXKE MO pe3ybTaTaM BBIIOJHEHHS JTA0OPATOPHBIX U MPAKTUYECKUX
pabor.

MeranpenMeTHBIMU PE3YJIbTaTaAMH OCBOCHUS Kypca OMOJIOTUH SBJISIFOTCS

OBJIJICHUE COCTABJISIIOIIMMU MTPOCKTHOM U UCCIIEI0BATENHCKON NEATETbHOCTH
0 H3YYEHUIO OOLMX OMOJOrMYECKMX 3aKOHOMEPHOCTEH, CBONCTBEHHBIX
YKABOU IPUPOJE;

YMEHHUE CaMOCTOSATEIBHO OMPEACIATH LIETTU U COCTABIISITH IJIAHBI;

YMEHHE CAMOCTOSITEIHHO OCYIIECTBIIATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH
y4eOHYIO U BHEYUEOHYIO (BKJIIOUYAsl BHEIIKOJIBHYIO) J€AT€IbHOCTD;

yYMEHHUE UCTIOIB30BaTh BCE BO3MOKHBIE PECYPCHI JIJIsl JOCTUKEHUS 1IeeH;
YMEHHE BBHIOMPATh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

YMEHHE OCYIIECTBISITH CAMOCTOATEIbHYIO HH()OPMALIMOHHO-TTO3HABATEIBHYIO
JeSITeNIbHOCTD, BKJIIOUas YMEHHE OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX
uHpOpMAIUU, KPUTHUECKHA OIEHUBATh W WHTEPIPETHPOBATh MHGPOPMAIIHIO,
MOJTYy4YaeMyI0 U3 Pa3UYHbIX HCTOYHUKOB.



Paxnen 2. Coaep:xaHue y4eOHOT0 npeaMera

10 KJIACC (3 u B Henemo, Bcero 105 4)

BBEJIEHUE (14)
Mecto kypca «OO01as 6MoI0THs» B CUCTEME €CTECTBEHHO-HAYYHBIX NUCIHIUINH, a
Takke cpeu Ouosornueckux Hayk. Llens u 3agaun Kypca. 3HaueHUeE MpeaMeTa s
MOHUMAaHMS €IMHCTBA BCEro >KMBOT0, B3aUMOCBSI3U BCeX yacteil Ouocdepsr 3emin.
Cucrema xuBoi npupoasl. LlapcTBa :KUBOM IPUPOJIBIL.

Paznen 1 buoJsiorus kak Hayka. MeToabl HAYYHOTr0 nmo3HaHus (7 4)

Tema 1.1 KPATKAA NCTOPUSA PASBUTUSA BUOJIOT MU (3 u)
CrpykTypa Ouonoruu kak Hayku. Hayku o sxuBO# mipupoje, ux kiaccuduxaius mo
00BEKTaM MCCIICIOBAHMS, N3y4aeMbIM TIPOSBIICHUSM JKH3HU; KOMIUICKCHBIC HAYKH U
UX MpakTHdeckoe 3HaueHne. CUCTEMATUKA U €€ IPUHITUIIBL. DBOIOIMOHHOE YICHHE
M TaIlbl €r0 CTAHOBJICHHsI. DTaIlbl pa3BUTUS OMOIOTHH. BKTam OTAENbHBIX yUYEHBIX B
pa3BUTHE OMOJIOTUH KaK HAYKH.

Hdemoncrpanus. buorpaduu u noprpersl (M300paskeHHsI) YISHBIX, BHECIITUX BKJIAJ B
CTaHOBJICHHE U Pa3BUTHE OMOJIOTHH KaK HAYKH.

Tema 1.2 CYIITHOCTD XKM3HU U CBOMCTBA XXUBOI'O (2 u)

Kuzup kak oOuieHaydyHoe M Ouosiorudeckoe mnoHstue. OmnpeneneHus >KHU3HU.
XHUMHUYECKHM COCTaB M KJIETOYHOE CTPOCHHE OPraHU3MOB, HACENSIOIMIMX 3EMIIIO.
OOMeH  BeleCTB W CaMOperyismuss B~ OHOJOTMYECKHUX  CHCTEMax.
CamoBOCIIpOM3BE/ICHUE; HACIEICTBEHHOCTh M H3MEHYMBOCTh KaK OCHOBa
CYILIECTBOBaHMS >KMBOM Mmatepuu. Poct um pasBurme. Pazmpaxumoctbs; (Gopmbl
n30UpaTeNbHOW peakiM OpPraHM3MOB Ha BHEIIHUE BO3JEUCTBUSA. PUTMHUYHOCTH
IPOLIECCOB  JKU3HEACATEIHHOCTH; OWUOJIOTMYECKUE PUTMBI M HUX 3HAYCHHE.
JIMCKpETHOCTh KHBOI'O BEIIECTBA M B3aUMOOTHOIIICHUE 4YacTH M I1EJIOro B
OouocucteMax. DHEPro3aBUCUMOCTH JKHBBIX OPTaHU3MOB; (OPMBI TOTPEOJICHUS
SHEPTHH.

JlemoncTpanusa. CBolcTBa KUBOro (aHUMAIUN).

Tema 1.3 YPOBHU OPTAHU3AITMU X KUBO MATEPUU. METO/IbI
BUOJIOTNH (2 u)

YpoBHU OpraHuzaluu >KMBOW mnpupoabl. Mepapxus ypoBHern. MeToabl MO3HAHUSA
YKUBOW MPHUPOJABI U UX OCOOCHHOCTH. JTallbl HAY4YHOTro HccienoBanus. [Ipubopsl u
anmaparsl 11 OMOJIOTHYECKUX UCCIEAOBAHMI.
JleMoHcTpalys. YpOBHU OpraHU3aIUK KUBOM MaTepun (aHUMaIus).
JlaGopaTopHbIe U TPAKTUYECKHE PAOOTHI

— Mukpockonusi Kak MeToJ] OMOJIOrMYeCKOro UCCIeAOBaHUsS (BUPTYaIbHO U C

HATypaJIbHBIMU CBETOBBIMU MUKPOCKOIIAMH U TIpenapaTaMu).

OcHoBHbie noHsTus. buonorus. XKu3ub. OCHOBHbBIE OTINYUS AKUBBIX OPTaHU3MOB OT
00BEKTOB HEKUBOW MPUPOJIbI. YPOBHU OpPraHU3aluu *KUBOW Marepuu. OOBEKTHI U
METO/bI U3yuyeHUs B Ononorud. MHOroo0pasue >KMBOro MHUpa.




BxoxHasi KOHTpoJIbHAs padoTa
Paznen 2 Kaerka (31 4)

Tema 2.1 UCTOPUSA U3YUEHUA KIIETKU. KIIETOUYHAS TEOPUSA (2 4)
Kinerka kak cTpykTypHas U pyHKIMOHAJIbHAS €IMHUIIA KUBOTrO. McTopus nuydenus
kieTku. [Ipokapuoruueckas u 3ykapuoTrnueckas KieTkd. (CBOHCTBa KIETOK,
MHOrooOpa3ue KJIETOK 4YeJIOBEYEeCKOro opranusma. [lpuHnumnuanpHas cxema
ctpoeHust kiueTku. L{utonorus kak Hayka. CBsI3b LIUTOJIOTHUU C JPYTMMHU HAayKaMHU.
Knerounasi Teopust u ee ocHoBHble monoxenus. Bkiman P. I'yka, A. JleBeHryka,
P. bpoyna, K. bapa, M. lllneiinena, T. llIBanna u P. BupxoBa B u3ydueHue KJIeTKH
Y CTAHOBJICHHUE KJIETOUYHOW TEOPHHU.

Jemoncrpanus. [IpuHuMnuanbHble CXeMbl YCTPOMUCTBA CBETOBOI'O M 3JIEKTPOHHOTO
MHUKPOCKONOB. Mozaenu kiietku. MukpomnpenapaTrsl KJIETOK paCTEHHUH, )KUBOTHBIX U
OJTHOKJIETOUHBIX TpuOOB. MaTepuaibl, pacckasblBalouue o Ouorpausx y4eHbIX,
BHECLINX BKJIaJ B pa3BUTHE KJIETOYHON TEOPUHU.

OcHoBubie nouatus. Knerka. [{utonorus. Ilpokapuorsl: 6akTepun U CUHE3EIEHBIC
BOJOPOCH (IIMaHOOAKTEepUU). DyKaprUOTHUECKasl KJIETKa; MHOrooOpa3ue 3yKapuor;
KJIETKA  OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX Opranm3MoB. (OcoOeHHOCTH
PaCTUTENBHOW W KUBOTHOW KIETOK. [lOJIOXKEHWs KIETOYHOW TEOpUH CTPOECHUS
OpPraHHU3MOB.

Tema 2.2 XUMHUYECKUWI COCTAB KJIETKU (2 u)
DJIEMEHTHBIM COCTaB KJIETKU. PacmpocTpaHEHHOCTh 3JEMEHTOB, HX BKJIaJ B
o0pa3oBaHU€ KUBOW MaTepuu U OOBEKTOB HEKUBOW MPUPOJbI. MaKpO3JIEMEHTHI U
uX KiIaccupuKanus, MHUKPOIIEMEHTHI, VYIbTPAMUKPOAJIEMEHThI; HMX BKJIaJ B
00pa30BaHHE HEOPTaHUYECKUX U OPTaHMUYECKUX MOJIEKYJI )KUBOT'O BEIIECTBA.
Hdemonctpanusa. Cxema (auarpamma) pacupeiefeHuss XUMHUYECKHX 3JIEMEHTOB B
HEXKUBOM M XKUBOU mpupoxe. llepmonmyeckas cucremMa XMMHUYECKUX DIJIEMEHTOB
. W. MengeneeBa (MOXHO BHUPTYaIbHO C TIOMOIIBIO MYJIbTUMEIUNHOTO
OPWIOKEHHS K YUEOHUKY).
OcHoBHble  moHATHS.  OpraHoreHbl,  MakKpOA’JIEMEHTHl,  MHUKPOAIJIEMEHTHI,
YIBTPAMUKPOIIEMEHTHI.

Tema 2.3 HEOPTAHUYECKUWE BEIIECTBA KJIETKH (1 u)
Heoprannueckue MoJjekyibl KMBOIO BELIECTBA: BOJA; XWMHUYECKHE CBOMCTBA U
Oouonornueckas poib. CoidM HEOPraHMYECKUX KHUCIIOT, MX BKJIAJ B OOecleyeHHe
IPOLIECCOB JKU3HEACATENIBHOCTH U MOJAJIEp)KaHuEe romeocraza. Ponb KaTHOHOB M
aHMOHOB B 00ECIIEUEHHH MPOLECCOB KU3HEACIATEIBHOCTH. OCMOC U OCMOTHYECKOE
JaBJIEHNE; OCMOTHUYECKOE MOCTYIUIEHUE MOJIEKYJI B KIIETKY.

Jemonctpanusa. CxemMa CTpOEHUs] MOJIEKYJIIbI BOJBI.
OcHoBHbIe noHATHA. CBOMCTBA BOABl. MUHEpaIbHBIE COJIM. AHHOHBI M KaTHUOHBI.
Bonopoassie cBa3u. 'mapoduiibHOCTE U THAPOPOOHOCTD.




Tema 2.4 OPTAHUYECKUE BEHLIECTBA. OBILIAA XAPAKTEPUCTHUKA.
JINTINBI (3 u)

Oprannueckre MOJEKyJbl. HU3KOMOJIEKYJNSIpHBIE ©  BBICOKOMOJIEKYJISIPHbBIC
coenuHeHus. JIMmuapl: MX CTpoeHWe, Kiaaccudukamus W OHWonorudeckas poib.
XUMHUYECKHUE CBOMCTBA JIMNUIA0B. HelTpanbHbIe KUPBI: XUMUYECKasi OpraHu3alus u
CBOMCTBA. POJIb M CBOMCTBA MPOCTBIX, CIIOKHBIX JIUIHAJIOB U JIMTTOUOB.

OcHoBHbIC MOHATUS. buonorndeckue MOIUMEPBI: PETYJSAPHbIE U HEPEryJspHBIC,
TOMOMNOJIMMEPHI U FeTepOnoauMepsl. JInnuasl. HelTpanbHbie )KUPBI, JIUTOUIBI.

Tema 2.5 OPTAHUYECKUE BEILECTBA. YIJIEBOJBI. BEJIKH (4 u)
VYrieBoasl: cTpoeHHe U OHonoruyeckas poiab. MoHOcaxapuibl, OJUIOCaxapuibl U
noiucaxapuabl. OCOOEHHOCTH CTPYKTYPHOU OpraHU3allui, XUMHUYECKUE CBOICTBA U
Ouojornyeckas poJib OTAENbHBIX MOJucaxapuaoB. benku — Ouosiornyeckue
HOJUMEPBI, UX CTPYKTYpHasi opraHuzanus. MoHoMmepsl 6enkoB. OyHKIMH OEIKOBBIX
Mmosiekys. benku-pepmentsl. CTpykTypa Oenka: nepBuYHasi, BTOpUYHAs, TPETUYHAs,
YeTBepTUYHAsA. Pa3HOBUIHOCTH BTOPUYHOM U TPETHUYHOU CTPYKTYp. [leHarypauus u
peHaTypaius OenKoB.

Hdemonctpanusa. OObeMHbIE MOJAEIH CTPYKTYPHOW OpraHu3aluy OWOJOrMYECKUX
MOJTUMEPOB — OEITKOB.

OcHoBHble noHATHSA. MoHomepsl.  [lomumepsl.  YrneBonabl. MoHOcaxapuusl,
osirocaxapuasl, nonucaxapuabl. benku. buonornueckne nomumepst. Ilentuanas
cBs3b. [leHarypanus u peHatypanusi OeIKoB.

Tema 2.6 OPTAHUUYECKHNE BEIIECTBA. HYKJIEMHOBBIE KUCJIOTHI (4 4)
JJHK — wmonekynsl  HacneactBeHHoctu. Penymmukamua JIHK, nepenaua
HACJIEICTBEHHOM HMH(pOpMalMM W3 TOKOJeHud B mokojeHue. Ilepenaua
HACJIEICTBEHHOM MH(MOpMAIMK U3 s/ipa B LIUTOIUIa3MYy; TpaHCKpuUIusg. MaTpudHas
u konupytomas nenu JHK. PHK: crpykrypa n dpynkuun. MUupopmanronusie, TpaHc
noptHele, pubocomanbabie PHK. MoHOMEpBI HYKIIEHHOBBIX KUCIOT — HYKJICOTHIBI.
[TpaBmino Yapradda.

Hemoncrpanusg. O0beMHbIE MOJIETH HYKJICMHOBBIX KUCIIOT.

OcHoBHble noHaTHs. HyknennoBsie kucnotsl. Pemnukanus JJHK. Tpanckpunius.
Hyxneornn. Hykneoszun. KommiemMeHTapHOCTS.

Tema 2.7. OYKAPUOTUYECKAS KIIETKA. HUTOITJIASMA. OPTAHOUN/IbI
(4 9)

OykapuoTtnueckass kierka. [lmazmaruueckas wmemOpana W ee  (DYHKIIUH.
TpancnoptHass (QyHKIMS MeMOpaHbl. AKTUBHBIM W MACCUBHBIM TPaHCHOPT.
[TunoruTo3 wu ¢aromuro3. OO6omouka KIETKH (MJIa3MaTuyeckas MeMmOpaHa,
HaAMeMOpaHHBIA  ammapar u  cyOMeMOpaHHbIM — Komruiekc).  [{urornazma
AYKapUOTHYECKON KieTKu. OpraHouabl LUTOIUIA3MbI, UX CTPYKTypa U (YHKIHH.
Knaccuduxanus opranonnoB. OcoOEHHOCTH CTPYKTYPHOM OpraHu3aivi U QyHKIUH
OTJENbHBIX OPTaHOMIOB KJIETKH. [Iporcxoxaenne opraHou0B B MPOIIECCE OHTO- U
¢dunoreneza. OcOOCHHOCTH IByXMEMOpPaHHBIX OpraHOn0B KieTku. Kimaccudukamms
U TpoucXOoXkIeHue tractud. Llutockener. BxiiodeHus, wmx 3HaYeHHE W POJIb B
MeTaboau3Me KieTok. OCOOEHHOCTH CTPOEHMSI paCTUTENBHOM KIIETKHU.



JemoHcTpanua. Monenu kinetok. CXeMbl CTPOEHUSI OPTAaHOMJIOB PACTUTEIBHOU U
YKUBOTHOM KIIETOK.
JlaGopaTopHbIe ¥ MPAKTUYECKUE PAOOTHI
— Opranouabl KJIETKA (BUPTYaJIbHO C  TOMOIIBIO  MYJIbTHUMEAUNHOTO
MPWIOKEHHS K YICOHUKY).
— HaOmronenne KJIeToK pacTeHUI U )KUBOTHBIX Ha TOTOBBIX MHUKpOMpenaparax.
N3roroBneHne n onucaHue MUKPOITPENAPATOB KIETOK PACTCHUM.
OcCHOBHBIE TOHATHS. OyKapuoTHyeckas KieTka. [lma3zmaruueckas MemOpana.
Opranounsl uroriazmMel. HememOpanHbie, oJHOMEMOpaHHbIE U ABYXMEMOpaHHbIE
opraHouibl. BKiroyeHusl.

Tema 2.8. KIIETOUHOE AJIPO. XPOMOCOMBI (3 u)

Knerounoe si4po — LEHTpP yNpaBlICHUS KU3HEAESITENbHOCTBIO KIETKH. CTPYKTYpbI
KJIETOYHOT O si[ipa: siAepHas 000J04Ka, XpOMAaTHH (F€TEPOXPOMATHH), SAAPHIIIKO U UX
byakiuu.  Xpomocombl. ['omonmoruunbie xpomocoMmbl. Kapuotun. Habopsi
XpOMOCOM. YPOBHHU YIIAKOBKH XPOMATHHA.

OcHOBHbIE _MOHATHS. XpOMOCOMBbI. ['OMojoruunbie XpomocoMbl. Kapuorur.
JuruionHelii W ramiouaHbId  HaOop xpomocoMm. IlepBuuHas mepeTsikKa.
Hentpomepa. Kuneroxop.

Tema 2.9 IIPOKAPUOTHUYECKAS KIIETKA (2 u)
[Ipokapuotnueckue kietku; ¢opma u pasmepbl. Krnaccudukanus Oakrtepuil mo
dopMe KIETKM UM 0COOEHHOCTsIM MeTabonuzma. CTpoeHHe IUTOIIa3Mbl
OakTepualbHOW KJIETKHM; OpraHu3amus mMeradbojnM3ma y mpokapuora (CrnocoObl
NUTaHUs, OTHOIICHHE K KHUCJIOpondy). ['eHernueckwii ammapar OaKTepHil.
Cnopoobpa3zoBanue. PazmHoxxenue (eneHue v mojoBoil mpoiiecc). Mecto u posib
IPOKapHOT B OnoreHo3ax. JlabopaTopHbIe M MPAKTUICCKHUE PAOOTHI

— H3ydenue kieTok OakTepuil Ha TOTOBBIX MUKpOIIpEnaparax.
OcHoBHble noHATHS. [Ipokapuotsl, OakTepuu, nnanobdakrepun. Hykineounn. Kancymna.
Cnopa. Mypeun. Me3ocoma.

Tema 2.10 PEAJIM3ALINA HACJIEJCTBEHHOM NHOOPMAIINU B KJIETKE
(4 )

I'eH, reHerwyeckuil KOJ, CBONCTBAa TE€HETHUYECKOrO0 KOJia. ODTallbl peaau3alluu

reHeTHYeCKOW MH(pOpMaIMU B KIIETKE (TPAHCKPHUIIUS U TPAHCIAMS ). MaTpuyHbIi

cunre3. Kogupyromas n marpuunsie nenu JJHK.

Hemoncrpanus. Tabnuna rerernueckoro koaa. I[IpoctpancrBennas monens JHK.

Cxema OuocuHTe3a Oernka.

JlaGopaTopHbI€ ¥ IPAKTUYECKUE PAOOTHI

— Pemenne 3amad mo MOJICKYJISIPHOW OMOJIOTHH Ha MOCTPOCHUE HYKJICHHOBBIX

KHUCJIOT o MNPUHIMIY  KOMIUIEMEHTAPHOCTH u ONpe/ECICHUE
MOCJICIOBATEIIFHOCTH aMUHOKHUCIOT B 6enke o JJHK u PHK.

OcHoBHble mOHATUA. ['eH, reHernueckuil kona. Komon. Tpumier. AHTHUKOIOH.

Tpanckpunuums. Tpancasaums. Marpuunbii cunTe3. Koaupyromas u MaTpudHas Henu
JTHK.




Tema 2.11 HEKJIETOUHA A ®OPMA XU3HU: BUPYCHI (2 u)
OCco0EHHOCTH CTPOEHMSI W Pa3MHOKEHHUS BUPYCOB. VICTOpUS OTKPBITHS BUPYCOB.
3HaueHue BUPYCOB B MPHUPOJEC U B KU3HHU ueIOoBeKa. MHOroodpasue BHUPYCOB.
Kuznennbiik 1mkn BWY. BupycHele 3a0oneBaHuss W TpoQuUIaKTHKA HX
pacnpoctpanenus. CIIM/L u Mepsl ero npopuIIaKTUKH.

JemMoHcTpanusa. Cxema cTpoeHus: BUpyca.
OcHoBHble noHsATus. Bupyc. bakrepuodar. Kancuna. JlononHurensHas 000g04Ka.
IIpomexkyTouHasi KOHTPOJIbHAsA padoTa

Paznen 3 Opranusm (66 4)
Tema 3.1 OPTAHU3M — EJIMHOE LEJIOE. MHOT'OOBPA3UE
OPT’TAHU3MOB (2 u)

Pa3nooOpasue opraHu3mMoB (OJHOKJIETOYHBICE W MHOTOKJICTOYHBIC OpPTaHU3MBI).
MHOIOKJIETOUHBIA OpPraHuU3M KaKk JUCKpeTHas cuctemMa (TKaHU, OpraHbl).
Kononuansubie opranu3msl. [IpruMepsl 0JHOKIETOYHBIX OPTaHU3MOB, OTHOCSIIIUXCS
K pa3HbIM LapcTBaM. OpraHoujibl CHEUUATIbHONO HA3HAYEHUSI Y OIHOKJIETOUYHBIX
opranu3MoB. [IpuMepbl KOJTOHUATBHBIX OPTaHU3MOB. TKaHM pacTeHUN U KUBOTHBIX.
Jemoncrpanusd. [Ipumepbl 0JHOKIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB.
OcHoBuble mnoHATH. OpranusMm. OJIHOKJIETOYHBIM OpraHu3M. MHOTOKJIETOYHBIN
opranusM. Tkanb. OpraH.

Tema 3.2 OBMEH BEHIECTB U ITPEBPAIIEHUE SHEPI'MN.
SHEPI'ETUYECKUI OBMEH (4 u)

OOmeH BellecTB M NpeBpallleHHe dSHeprur B kierke. [lmactuueckuit u
sHepreTuyeckuii oOMeH. AT® Kak yHHUBEpPCaJbHbII HCTOYHUK SHEPIHUH.
Maxkposprudeckue CBsA3H. ITalbl SJHEPreTUIECKOro 0OMEHa, pacillerIeHUE IIT0KO3bI.
®ochopunupoBanue. OcobeHHOCTH MeTaboIn3Ma y OakTepuil U rpuboB. bpoxkenue
U €ro pa3HoBUAHOCTH. JJemoHcTpalmsa. CxemMa oOMeHa BEIleCTB.

OcHoBHble mnoHATHS. OOMeH BemiecTB. Merabonu3M. DHEpreTMYecKuil OOMEH.
[Inactuueckuit obomeH. AT®. I'nukonus. bpoxenue. Kierounoe apixaHue.
OxucnurensHoe PochopunpoBanue.

Tema 3.3 INTACTUYECKU OBMEH. ®OTOCHUHTE3 (4 )

Tunel nutanua. ABtoTpodsl U rereporpodnl. dortocunTes. Pasbl (hoTOCHHTE3A.
OxucnurensHoe pochopunupoBanue. @otocucrtempr. PoTONNU3 BOBI. DIEKTPOHHO-
TpaHcnopTHas cuctema. [lepeHocuuku Bogopoga. OcoOeHHOCTH 0OMEHA BEIIECTB Y
pacTeHui, >)KUBOTHBIX U TPUOOB.

Jemonctpaimsa. Cxema poTocuHTE3a.

OcHoBHble noHATUSA. ABTOTpOodbl. T'ereporpodsl. dorocunre3. CperoBas ¢asa.
TemuoBas daza. OxucnurensHoe GpochopunupoBanue. ['panbl. Tunakonasr. HAJ[O.
®doronuz. dorocucrema. Xiaopohu.

Tema 3.4 JEJIEHUE KJIETKM. MUTO3 (3 u)
JKu3HeHHBI UK KJIETKH U €ro MPOAOIKUTEIbHOCTh. [lenenue kierok. Knetku B
MHOTOKJIETOYHOM  opraHuszme. [lonstne o  nuddepeHmupoBke  KIETOK



MHOTOKJIETOUHOTO OpraHu3mMa. MUTOTHYECKHMH LUKI: MHTepdasza, peayIuIdKarus
JHK; wmuTo3, (a3pl MHUTOTHYECKOTrO JEJCHUS U NPeoOpa3oBaHUS XPOMOCOM;
OMOJIOTUYECKUIA CMBICII M 3HaueHHe MuTo3a (Oecroyioe pa3sMHOXKEHUE, pocCT,
BOCTIOJIHEHHE KJIETOYHBIX TMOTepb B (DU3HOIOTMYECKUX M MaTOJIOTHYECKUX
ycloBusx). [IpogomKkuTenbHOCTh MUTO3a. DTalbl COIUPATIA3AIUN XPOMOCOM.
JemoncTpanusa. Ourypbl MUTOTUYECKOIO JENEHHS B KIJIETKAX KOpEIIKa JIyKa IO
MHUKPOCKOIIOM U Ha CXEME.
JlaGopaTopHble U IPaKTUYECKHE PAOOThI

— H3ydyenne MuTO3a B KJIETKAaX KOpEIIKA JIyKa (BUPTYaJbHO W/WIH HA TOTOBBIX

npernaparax).

OcHoBHble 1TOHATHS. JKU3HEHHBIM LMK KIETKH. XpoMocoMbl. Kapuorur.
MuTotnueckuit 1uki; Muto3. buonornueckuii cmbicn mutosza. [Ipodaza. Meradasa.
Amnadaza. Tenodasza. Permukanus (penymnukanus) JJHK. Crnupanuzamms XxpoMocoMm.

Tema 3.5 PASMHOXEHUE: BECITOJIOE U ITOJIOBOE (4 u)

CyurHocTh U pOpMBI Pa3MHOXKEHUSI OPraHU3MOB. becronoe pa3MHOXKEHHUE paCTeHUI
U OKUBOTHBIX. Buael Oecrmonoro pa3sMHOXKEHHs. BapuaHThl BET€TaTUBHOTO
pa3MHOXeHusi. BereratuBHbie opranbl pactenuil. Jlenmenue. CriopooOpaszoBaHue.
[ToukoBanue. ®dparmentanus. [lonoBoe pa3sMHOXKEHHE >KUBOTHBIX W PACTCHUU;
raMeThbl, TI0JIOBOM Mpolecc. bruomornueckoe 3HaueHUE MOJIOBOTO Pa3MHOKEHUS.
Jemonctpaiusg. CxeMbl, WUTIOCTPUPYIOIIUE CIIOCOOBI BEr€TaTUBHOTO Pa3MHOKEHHUS
pacTeHuil;  MUKpOMpemapaThl  AWIEeKIeToK;  (ororpadum,  oTpaxkaroiiue
pazHooOpa3ue MOTOMCTBA y OJHOM Maphl POJAUTENICH.
OcHoBHble _ noHsATHd. PasmHoxkenue. becnomoe pasmuoxkenue. [lomoBoe
pasMmHOXxeHue. BereraruBHoe pazmuoxenue. Jlenenue. Criopoo6pazoanue. Criopa.
Perenepanus. Kiion. Cnopanrum. BereratuBHble opranbsl. OJIHOJOMHBIE H
nByA0MHBIC pacTeHus. [1omoBoit qumoppusm.

Tema 3.6 OBPASOBAHUE ITOJIOBBIX KJIETOK. MEMO3 (4 u)

Meiio3 u ero otianuus ot MuTo3a. buonornueckoe 3HaueHue meio3a. OcoOEHHOCTH
npodasel . 'amerorene3. Drtambl 00pa3oBaHUs IOJIOBBIX KJIETOK: Pa3MHOXKEHHE,
pocT, co3peBaHue (Meio3) W (GOpMHpPOBAHHE TIOJOBBIX KJIETOK. (OCOOEHHOCTH
criepMaToreHesa U oBoreHesa. 3HaueHue rameTorenesa. [lapreHorenes kak BapuaHT
MOJIOBOT'O Pa3MHOKEHHUS.

OcHoBHble moHATUS. Meito3. buBanentsl. Terpaasl. Kpoccunroep. ['ameTsi.
Snnexknerka. Cnepmarozona. Crnepmuii. ['amerorenes. Crnepmarorene3. OBoreHes.
Cranusa pasmaoxenusi. Cragus pocra. Cragus cozpeBanusi. Ctanus popMupoBaHus.
PaznenbHononeie opranusmel. ['epmadpoautel. [laprenorenes.

Tema 3.7 OIIVIOAOTBOPEHME (2 4)
OmnonoTBOpEeHHE M €ro CyHIHOCTb. DHOJOrMYeCKUN CMBICH OIUIOIOTBOPEHUS.
BapuaHtel  OIIIOOTBOpEHUS (HapyxHoe, BHYTpPEHHEE, IIEPEKPECTHOE,
CaMOOIUJIOIOTBOPEHHE,  €CTECTBEHHOE M HUCKycCTBeHHOe).  OcobeHHoCTH
OIUIOJIOTBOPEHUSA y pacTeHHU. [[BOWHOE OIIOAOTBOPEHHE Y IMOKPBITOCEMEHHBIX.
NckyccTBeHHOE OTUIOA0TBOPEHUE Y YETIOBEKA U IPUHIUIIBI JICUCHHS OSCTUTOAMSL.
OcHoBHble noHATHS. OTIUIOIOTBOpPEHUE: HAPYKHOE, BHyTpeHHee. (OcemMeHEHUeE.




3urota.  JIBoitHoe  oruiomoTBOpeHue.  VICKyccTBEHHOE — OIIOJOTBOPEHHE.
DKCTPaKOpPIOPAIbHOE OIJIOA0TBOPEHHE.

Tema 3.8 UHAVMBUYAJIbHOE PA3BUTUE OPTAHU3MOB (6 1)

OMOpHOHANbHBIN Tiepuof] pa3BuUTUsA. (OCHOBHBIE 3aKOHOMEPHOCTH ApOOJICHUS;
o0Opa3oBaHue OJTHOCJIOMHOT O 3apoablia —  OJIACTYJIBI. ["actpynsuus;
3aKOHOMEPHOCTH 00pa30oBaHuUs JBYXCIONHOTO 3apojibliia — racTpyibl. [lepBuuHbIi
opraHoreHe3 W JjainpHedmas audQepeHIrpoBKa TKaHEW, OpraHOB M CHCTEM.
B3aumoneiictBue Tpex 3apOoIbIIIEBBIX JHUCTKOB. OJIHOsMIIEBbIE (MOHO3UTOTHHIE)
omsHenpl. [TocTamOpruoHanbHbIi Ieproj pa3BUTHsA. DOPMBI TOCTIMOPHUOHATBHOTO
nepuona pas3BuTus. Henpsmoe pasBuTHe; MONHBIA M HEMOJIHBIA MeTaMopdo3.
buonornyeckuii cMbici pa3BuTus ¢ metamop@osom. [Ipsamoe pazsurue. Crapenue.
Hdemonctpanusa. TaOnuipl, WUIIOCTPUPYIOLIME MPOIECChl PAHHUX  ATaIoOB
SMOpPHOHATILHOTO pa3BUTUA U MeTaMop(do3a y UICHHUCTOHOTHX, IMO3BOHOYHBIX
(’KECTKOKPBUIBIX U YeUIyeKpbUIbIX, aM(PuOuii); cxembl nMpeoOpa3oBaHMsl OPraHOB U
TKaHEH B MPOLECCe OHTO- U (PUIIOreHe3A.
OcHoBHble moHATHSA. OHTOreHe3. Tumbl OHTOreHe3a. OMOpuoreHnes. JIpobOieHue
(Onmactynsus). Mopyina. lacTpynsmus. Heiipyna u HEUpyJIsIIus.
Huddepenmponka kinerok. Opranorenes. Meramopdo3. MOHO3UTOTHBIE OJTU3HEIIHI.
[Tnanenta. OMOpuoHanbHbIM mepuon pas3BuTus. [locTAMOpHOHATBHBIN TEPHOJT
pasBuths. PocT: orpaHnYeHHBIN 1 HEOTPAaHUYECHHBIM.

Tema 3.9. OHTOT'EHE3 YEJIOBEKA. PEITPOJAYKTUBHOE 30OPOBbE (4 u)
OcoGeHHocTy SMOPUOHATIBHOTO pa3BUTHS yenoBeka. [Iporeccsl, mpoucxoasimue Ha
paHHUX 3Tanax smMOpuoreHesa (hopmupoBanre MOpyJibl U Oactyinsl). [lepBriii aTamn
nudpepeHIMpOBKN  KIETOK 3apopsiiia. [Ipeannonnslii W TUIOIHBIA TEPUOJBL.
dopmMHUpoBaHUE 3apOJBIILEBBIX (BPEMEHHBIX, MPOBU30PHBIX) OpraHoB. PoxxaeHue.
[TocToMOpHOHANIBHBIA TEPUOJ PA3BUTHUSA: JOPEMPOIYKTUBHBINA, PEMPONYKTHUBHBIN
nepuonbl, crapeHue u cmeptb. [lomoBoe cospeBanue. Kpurnueckue nepuoibl
OHTOreHe3a. BiMsgHue HUKOTUHA, aJKOroJid U HApKOTUKOB Ha pa3BUTHE 3apObIIIa U
PENPOAYKTUBHOE 310POBbE UeI0BEKa. MexaHu3Mbl CTapEHMUS.

JemoHcTpanus. TaOmuupl, WUIIOCTPUPYIOIIME TPOLECCHl  PaHHUX  3TalloB
AMOPHOHAIBHOTO Pa3BUTHUS YEIIOBEKA.

OcHoBHble noHsATUS. Mopyna. bnacryna. lactpyna. Helipyna. CnenuanbHbie
oprassl. JlopenpoayktuBHbIl niepuoi. Penponykrusubiii nepuon. [lepuos crapenus.

Tema 3.10. TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX
HACJIIEACTBEHHOCTU U USMEHUYNBOCTU. I'. MEHIEJIb —
OCHOBOIIOJIOXHUK I'EHETHUKMU (2 u)

Ucropust pasButus renetukud. OtkpbitTue ['. MeHnnenem 3akoHOMepHOCTEH
HacjeqoBaHua npu3HakoB. (OCHOBHbIE TIOHSATUS TE€HETUKU (T€H, JIOKYC,
TOMOJIOTHYHBIE ~ XPOMOCOMBI, T'OMO3UTOTa, TE€TEPO3UT0Ta, JIOMHUHAHTHOCTD,
pELleCCUBHOCTh, TeHoTurn, ¢eHotun). [uOpumonornyeckuii MeToj U3y4eHUs

HACJIEJCTBEHHOCTH. METO/Ibl TEHETUKH. 3HAaYE€HHUE T'€HETHKHU.
HemoncTpaiug.  PojociioBHBIE  BBIJAIOIMIMXCS — MPEACTABUTENIEH  KYJIbTYPBHI.
XPpOMOCOMHBIE AHOMAJIUHU YeJIOBEKA M MX (DEHOTUITUIECCKUE TIPOSBIICHHUS.




OcHoBubie nousatus. HacnenctBennocts. M3menunBocts. ['en. 'enorun. denorur.
Annens.  JlomuHaHTHBIM ~ mpu3Hak.  PemeccuBHbI  mpusHak.  ['ubpwun.
AnpTepHaTUBHBIN pu3HaK. [ omo3urora. ['ereposurora.

Tema 3.11. BAKOHOMEPHOCTHU HACJIEAOBAHUWA. MOHOI' MBPUIHOE
CKPEHIMBAHUE (4 4)
MonorubpuHoe ckpemupanue. JJOMUHaHTHBIE U PELIECCUBHBIE IPU3HAKHU. AJUIENU
Y QJUIENIbHBIE TeHBbL. | OMO3UTOTHI ¥ TeTepO3UroThl. [1epBbiii 3akoH MeHenss — 3aKoH
eIMHOO0Opa3usi TUOPHUIOB TIEPBOTO TMOKOJEHUS (TPAaBWIO JTIOMHHHUPOBAHUS).
Henonnoe nomMuHUpOBaHKWE WM NPOMEXKYTOYHOE HAcieaoBaHue. BTopoi 3akoH
MeHnnens — 3akOH  paculerieHusl. 3akoH  (THUIIOTE3a) YUCTOTHI  raMer.
[{uronorudeckue OCHOBBI MOHOTHOPHUTHOTO CKPEITUBAHUS.
JemoHcTpanua. CxeMmbl CKpelUBaHUs, WUIIOCTpUpYomue onbITel . Mennens no
MOHOTHOPUTHOMY CKPEIIMBAHUIO.
JlaGopaTopHbIe ¥ MPAKTUYECKUE PAOOTHI
— Pemenue 3aa4 Ha MOHOTUOPHUHOE CKPELIMBAHUE.
OcHoBHble MOHATHS. J[OMHUHAHTHBIA TPU3HAK, PELECCUBHBIM MpU3HAK. AJLUIENb,
ajuieNbHble TeHBbl. 3aKOH eAMHO00pa3usi TMOPUIOB IMEPBOrO IMOKOJEHHS. 3aKOH
pacuieryieHus. 3aKOH YHUCTOThl ramer. ['OMO3UTOTHbIE U TE€TepPO3UTOTHBIE
OpraHu3MBbl.

Tema 3.12 3BAKOHOMEPHOCTHU HACJIEAOBAHUSA. JIUTUBPUIHOE
CKPEHIMBAHUE (4 1)

JuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHnaens — 3aKOH HE3aBHUCUMOro
HACJIEIOBAHUS TMPU3HAKOB. AHalM3upyloliee ckpemuBanue. [lomurudpuaHoe
CKpELIVBaHUE.
JemoHcTpanua. Cxembl CKpelIMBaHUs, WUIIOCTpUpYyomue onbITel . Menaens no
JUTHOPUAHOMY CKPEIIUBAHUIO.
JlaGopaTopHbI€ U TPaKTUYECKHE PAOOTHI

— Pemenne 3a71a4 Ha TUTHOPUIHOE CKPEUTUBAHHUE.
OCHOBHbIE  TOHATUA. 3aKOH  HE3aBUCUMOIO  HACJIENAOBaHUS  IPU3HAKOB.
Ananusupyrouiee ckpemuanue. Pemerka [lennera.

Tema 3.13 XPOMOCOMHASA TEOPUA HACIEJCTBEHHOCTU (4 q)
XpoMOCOMHasi TEOpHsl HACIEICTBEHHOCTH. 3akOH Moprana. I'pymnma cuerieHusl.
[IpyurHbl HapylIeHUs CUEIUIEHUS TeHOB. PaccTosHume MEXIy T€HaMH M 4acToTa
KpoccuHroBepa. I['eHeTmyeckue KapTbl XpPOMOCOM. MOJEKYJISPHO-TEHETUYECKUE
kapTtel. JlemoHcTpanus. CxeMmbl CKpEIIMBaHUS, WUIFOCTPUPYIOIIUE  OMBITHI
T. Moprana u KpOCCUHT OBED.
JlaGopaTopHbIe ¥ MPAKTUYECKUE PAOOTHI

— Pemenne 3amad Ha CLEIUIEHHOE HACJIECIOBAHME IPU3HAKOB M OIPEIEIICHUE

pacCTOSIHUS MEXAY T'€HAMMU.

OcHOBHBIEC TOHATHS. XPOMOCOMHASI TEOPHUSI HACJIEACTBEHHOCTH. 3aKOH MopraHa.
Kpoccunrosep. I'pymma cuoemienusa. Mopraauga. KpoccoBepHbie ramMeTrsl u
OpraHU3MBI.
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Tema 3.14 COBPEMEHHBIE ITPEJICTABJIEHMA O 'EHE 1 TEHOME (2 u)
I'enom. I'eHoTMII Kak cucTeémMa B3aUMOJECUCTBYIOIIMX TE€HOB. ['€HOM 4eloBeKa.
MexaHu3mMbl aKTUBAllUM W TOMABJICHHS aKTMBHOCTH T'eHOB. CTpoeHHE OIepoHa.
CTpyKTypHBIE U PETYJISITOPHBIE TEHBI U YYaCTKU T'€HA. ['€HbI 3yKaproT U IPOKAPHUOT.
B3anmoneiicTBus aJJICIIbHBIX u HeaJUIEJIbHBIX  T'€HOB. [Tneiiorponus.
DKCMPECCUBHOCTDH U MIEHETPAHTHOCT.

JlemoHcTpanma. CXeMbI T€HOMOB U T€HOTHIIOB.
JlaGopaTopHbIE M IPAKTUUECKUE PAOOTHI
— Pemenue 3agad Ha B3aMMOJCHCTBHE AJUICNILHBIX W HEaAJICIbHBIX TI'€HOB M
MIEHETPAHTHOCTb.
OcHoBuble nougTHs. I'ed. I'enom. I'enorun. BzanMoaelicTBHS T€HOB.

Tema 3.15 TEHETUKA TIOJIA (4 u)

XpOMOCOMHOE ~ omnpeneseHue 1ojla. AyTOCOMBI UM TOJOBBIE  XPOMOCOMBI.
I'omorameTHblii U rereporameTHbId Toy. Tumbl ompeaeneHus nona (IporamHoe,
cuHramMmHoe u snuramioe). IlpusHaku, cuemieHHsle ¢ mojioM. 3a0oyieBaHUA U
NeQEKThI, CUETUIEHHBIE C IOJIOBBIMU XPOMOCOMAMH.
Jemonctpanusa. CxeMbl XpOMOCOMHOI'O ONIPEIEIEHUS MTOJIa.
JIabopaTopHbIe U NPaKTUYECKHUE PAOOTHI

— Pemienue 3a1a4 Ha CUEIIEHHOE C IIOJIOM HACJIEI0BAHUE IIPU3HAKOB.
OcHoBHble noHsTHs. [Ton. I'omoramerHsiil non. I'ereporamernsiii noia. [IpusHakwy,
cuemyieHHble ¢ nojaoM. ['emodpunus. JlanbToHu3M.

Tema 3.16. USMEHUYMBOCTbL: HACJIEACTBEHHAA 1

HEHACJIEJCTBEHHAS (4 u)
N3MeHYnBOCTH KAaK OAHO W3 OCHOBHBIX CBOWCTB JKUBBIX OpPraHHU3MOB.
HacnencrBennas ~ (reHoTunuueckas,  MHJIMBHyaJIbHas, HEOIlpe/IeJICHHAs).

MyTtanyoHHass W KOMOMHATUBHAs HW3MEHYMBOCTb. MyTallMMi M  MyTareHsbl.
Henacnencrsennas (onpeneneHHas, rpynnoBast, MOAU(PUKALNOHHAS ) U3MEHUYHUBOCTb.
Monudukauuu. Hopma peakiuu. KpuBasi HopmanbHOro pacnpeneneHus (Kpubas
l'aycca). CratucTudeckue 3aKOHOMEPHOCTH MOAU(MUKAITMOHHOW W3MEHYUBOCTH.
Jemoncrpanus. [Ipumepsl HaciencTBeHHONW (MYTallMOHHOM M KOMOWHATHUBHOMN) U
HEHACJIEJICTBEHHON (MOIU(PUKAITMOHHON) H3MEHUUBOCTH, MEXaHU3MOB MYTaIUH.
JlaGopaTopHbie U IPAKTUYECKHE PAOOTHI

— HW3ydyenne MOAM(PUKALMOHHON HW3MEHYMBOCTH HA MpPUMEpPE paCTEHUH,

COCTaBJICHHE BapUALMOHHOTO PAJa U BAPUALIMOHHOW KPUBOM.

OcHoBHBbIE TOHATHS. V3MEHUMBOCTB: HACIEACTBEHHAas M HEHACJIEICTBEHHAS.
Myrauuu. Myrarensl. Monudukauuu. Hopma peakumu.

Tema 3.17. TEHETUKA U 3JIOPOBBE UEJIOBEKA (2 4)
['enernka yenoBeka U ee pasaenbl. MeTonbl TeHeTHKHU denoBeka. HacnencTBeHHbIe
00JIe3HHU, TEHHBIE M XPOMOCOMHBIC. AHOManuu pa3Butusa. CoMaTHuecKHe W
reHepaTUBHBIC MyTalmu®. [IpUHIMIBI 310pOBOTO OOpa3a >KU3HHU, IUATHOCTHKH,
npoQUIAKTUKA ¥ JICYCHHS TEHETUYECKUX OoyiesHel. Menuko-reHeTHIeCKoe
KOHCYJIbTHPOBaHHE.

11



Hemonctpainus. [Ipumeps! TeHHBIX U XPOMOCOMHBIX 0OJIE3HEH YeToBeKa.
OcHoBHble moHATHSA. ['eHHBIe Ooyie3HH. XpoMocoMHBIe Oosie3Hn. ComaTHyecKue
MyTaluuu. [ eHepaTUBHbIC MYTAaIUU.

Tema 3.18. CEJIEKHMA: OCHOBHBIE METOIbI M1 JOCTHUXEHUA (4 u)
Cenekuus. Ilopoma, copr, mramMmm. Meronsl cenekunu. L[eHTpBI MpoMCXOKIEHUA
KyJbTYpHbIX pacTeHuid. Bknan H. 1. BaBunoBa B pa3BUTHE TEHETUKU U CEIICKIIUU.
JemoHcTpanma. Kapra LEHTpOB NPOUCXOXKAEHUS KYJIbTYPHBIX PACTEHUU.
N3o0pakeHnst OpOa Pa3IMYHBIX JOMAITHUX >KHBOTHBIX U COPTOB KYJIBTYPHBIX
pacTECHUM.

OcuoBubie nousTus. Cenekmus. [Topoma. Copt. lltamm. Ot6op. 'mOpuauzanusi.
bmuskoponcreennoe ckpemuBanue. ['ereposuc. Yucteie nunuu. [lonmunnonaus.

Tema 3.19. BUOTEXHOJIOT'UA: JOCTMKEHWA U ITEPCITEKTHBBI
PA3BUTHUA (3 u)

buorexHonorua. I'eHHas  uHXeHepusa. ['eHeTmueckn  MOAU(UIMPOBAHHBIE
opranu3msl. KiioHupoBanue. OTudueckue acreKkTbl OMOTEXHOIOTUH.
JleMoHcTpanus. Cxemsbl KJIOHUPOBAaHUS " CO3JaHHUs TEHETUYECKU
MOU(UIUPOBAHHBIX OPIaHU3MOB.
OcHoBHBIC TOHATHA. buorexHomorus. I'eHHas wumxeHepusa. Kiionuposanue.
buosrtuka.
Hrorosast KOHTpPOJIbLHAA padoTa

11 KJIACC (3 4 B Heaemo, Bcero 102 4)

Paznes 1 Buga (65 4)
Tema 1.1 PASBUTHUE BUOJIOTUU B JIOJJAPBUHOBCKUU ITEPUO/I.
PABOTA K. JIMHHES (2 u)

DBOJIIOLMS U 3BOJIIOLIMOHHOE yueHue. VICTOpus S3BOIOIUOHHBIX UJICH.
Kpeannonusm u tpanchopmusm. CucreMaTrka Kak Hayka. 3HadyeHue paboT
K. JIunHes o cucremMaTuke pacTeHUN U )KMBOTHBIX. BUHapHasi HOMEHKJIATypa.
Bxrnag pa3nuyHbIX YYEHBIX B pa3BUTHUE 3BOJIIOIMOHHBIX UICH.
Jemoncrpanmsa. Iloprpersl m Ouorpaduu y4eHbIX, BHECHIMX BKJAJ B Pa3BUTHE
SBOJIFOLIMOHHBIX UCH.
OcHoBHbIe nOoHATHUA. DBOToNuA. Kpearmonusm. Tpanchopmuszm. DBOTIOIMOHU3M.
Cucremartuka. bunapHas HOMEHKIATypa.

Tema 1.2. DBOJIIOLIMOHHA A TEOPUS XK. b. JTAMAPKA (4 4)
VYueHue o rpajanuu KUBBIX OPraHU3MOB M MOHSITHE JIECTHUIIA CYIIECTBY». Teopus
karactpod KroBbe. 3akonbl Jlamapka (ympakHEHHWE W HEYNPAXHEHUE OPTaHOB H
HacJieloBaHue OyaronmpuoOpeTeHHbIX Npu3HakoB). [Ipencrasnenus Jlamapka 00
u3mMeHuuBoctu. IlpencraBnenuss Jlamapka o TnOpuuMHAX, NOPEANOCHUIKAX U
HaIlpaBJICHUH 3BOJIIOLMU. 3HaueHue Teopuu Jlamapka. [loHsTue o Heoamapkuzme u
€ro NnpeiCcTaBUTENAX.

JemoncTtpanusd. )Kusup u nesrenpHocTh JK. b. Jlamapka.
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OcHoBHbI€ noHATHA. 3aKkoH. Teopus. DBomtouns. U3MEeHUHBOCTD.
BxoaHast KOHTpPOJIbHAsA padoTa

Tema 1.3. IPEJIIOCBUIKY BO3HUKHOBEHMA YYEHUA Y. IAPBUHA (2 4)
[Ipennocbuiku BO3HMKHOBEHMsI yueHuss Y. [lapBuHa: JOCTHXKEHHS B 00J1acTH
€CTECTBEHHBIX M COLUMAJIbHO-3KOHOMHUYECKMX HayK (KOCMOIOHHUYECKAs TEOopHUs
Kanra—IJlannaca, 1OCTHKEeHHS B 00JIaCTM XMMMHM, 3aKOH €IUHCTBA OpraHu3Ma M
cpenbl Pynse—CeuenoBa, npunuun koppensiuuu KroBbe, padotsl K. bapa, pabotsl
Y. Jlaitens, pa6orel A. Cmura u T. ManbTyca).

Tema 1.4. DOBOJIIOLIUOHHA A TEOPUA Y. TAPBUHA (4 u)
Okcneaunonnbii Matepuan Y. Jlapsuna. Yyenuwe [lapBuHa 00 M3MEHYMBOCTH.
VYyenne JlapBuHa 00 uHCKyccTBeHHOM oTOope. BceoOmias uHauBHUayallbHAS
U3MEHYHMBOCTb U U30BITOYHAS YHCICHHOCTh MOTOMCTBA. OTpaHUYEHHOCTh PECYPCOB.
boprba 3a cymecrBoBaHME M €CTECTBEHHbIM oTOOp. Buasl 06opsObl  3a
cymectBoBanue. llpenmnocsuiku OOpbOBI 3a CYIIECTBOBAHME W €CTECTBEHHOI'O
orOopa. A. Yomiec U ero BKJIaJ B pa3pabOTKy TEOPHH E€CTECTBEHHOTO OTOOpa.
3naueHue teopun J{apBuHa. [ToHATHE O CHHTETUYECKON TEOPHUH IBOJIIOLUU.
Hdemoncrpanus. buorpadus Y. JapBuna. MapuipyT U KOHKPETHBIC HAXOJKH
Y. JapBuHa BO BpeMsl MyTeNIECTBUS HA Kopabiie «buriby.

OcCHOBHBIE  NOHATUSA. ['pynmoBas W HMHAMBHIAyaldbHast  U3MEHUYUBOCTD.
UckycctBennslii 0oTO0p. beccoznarenvHblit u meronuueckuit otoop. Ilopona.
Konkypenuus. bops0a 3a cyniectBoBanue. EctectBeHHbIi 0TO0p. [To0BO# 0TOOD.

Tema 1.5. BU/: KPUTEPUU U CTPYKTYPA (4 1)
Bun xak reHeTMdeckr HM30JIMPOBAHHAS CHUCTEMA; PENPOAYKTHBHAS H3O0JLALMUSA U €€
MEXaHU3MBI. Kputepun  Bupma:  mopdosiorudeckudi,  (QU3MOIOTUYECKHH,
OMOXUMUYECKUW, T€HETUYECKUW, SKOJOTMYECKHM, reorpaduueckuil. BHyTpeHHss
cTpykrypa Buaa. CezonHas uzossnus. [loBeaenueckas u3omsiusa. Buabl-1BONHUKHY.
Kocmononute! u s3HAEMUKH. Apean U ero pa3HOBUIHOCTH.
Jemonctpanusa.  I'epbapum U Apyrue  KOJUIEKLIMOHHBIE — MaTepHalbl,
WUTIOCTpUpYIoIKe  Mopdosoruueckuii  kputepuit  Buaa. JlaGopaTopHble
OpakTU4YecKue paboTsl M3ydueHne W3MEHUMBOCTM M KPUTEPHUEB BHUJAA, OMHUCAHHE
BUJIOB 10 MOP(OJIOTUIECKOMY KPUTEPHUIO.
OcHoBubie nouatus. Bua. [Monymsnus. Kapuorun. I'enodon.

Tema 1.6. MIOIYJIALIUA KAK CTPYKTYPHAA EIAWMHUIA BUIA (2 4)
[TonmynamoHHast CTpyKTypa BUIA; SKOJIOTHUECKUE U TEHETUYECKUE XapaKTEPUCTUKHU
nomyssiui. Jlemorpadguueckue mokasaTeld U CTPYKTypa Momyisuuu. Perymsims
YUCJIICHHOCTHU NOMYJIsuU. DPQPEeKTUBHAS YUCTEHHOCTH MOIMYJISIUH.

OcHoBubie moHATHSA. [lomymsimus. Jlemorpaduueckne mokaszarenu. PoxkmaeMocTb.
CwmeptHocTs. [lonoBas ctpykTypa nonynsuud. BozpacTHas cTpykTypa NOmyJIsIuy.

Tema 1.7. TIOTTYJISLIASA KAK EAUHALIA DBOJIOLNM (2 1)
HOHYJ'ISILII/ISI — BHCMCHTapHaSI 3BOJIKOIITMOHHAA CAHUIIA. SHCMCHTapHBIf/JI
BBOHIOHHOHHBIﬁ MaTcpuall U 3JICMCHTAPHOC 3BOJTIOLIMOHHOC ABJICHUC.
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OcHoBHbIe oHATHA. ['eHOTHIL. ['eHO(oHA. PeHOTHUII. DIEMEHTAPHOE IBOJTIOLUOHHOE
SBJICHHE. DBOJIIOLIMOHHBIN MaTEpHAJL.

Tema 1.8. DAKTOPBI 5BOJIIOINUA (4 4)

DneMeHTapHble SBOJIOUMOHHBIE (AKTOPbl (MYTAlMOHHBIA MPOILECC, HW3OJISIIHS,
NOMYJISAIIMOHHBIE BOJIHBI, Apeii) TeHOB, €CTECTBEHHBIH OTOOp). JlOMUHAHTHBIE U
pEleCCUBHBIE, TIOJIE3HbIE, HEUTPAJIbHBIE U BpEAHbIC MyTalluu. BUibl ”3MEHYHUBOCTH.
PezepB uzmenunBoct. HPEKT «OyTHUIOYHOTO TOPIIBIIIKAY.
Hemonctpanus. JKuBble pacTeHUSs H KUBOTHBIC, TrepOapuu ©  KOJUICKITUH,
MOKa3bIBAIOIINE UHIUBUYATbHYI0 U3MEHUYHUBOCTb.
JIabopaTopHbIe U TPaKTHUYECKHE PAOOTHI

— H3yyeHue n3MEHUNBOCTH Y 0cO0€l OJTHOTO BUJA.
OcHoBHbI€ nOHATHA. PaKTOPHI FBONMIONMK. MyTallMOHHAA U3MEHYUBOCTh. MyTanuu.
Myrauunonssli npouecc. M3omsus. [lonynsunonHbie BoiHbl. EcTeCTBEHHBIN 0TOOD.
Hpeiid renoB. DPhHeKkT «OyTHUIOUHOT'O TOPIIBIIIIKA.

Tema 1.9. ECTECTBEHHBII OTBOP — I'NTABHAS JIBVDKYIILIA S CUJIA
SBOJIIOLUNMH (2 u)
@DopMBI €CTECTBEHHOT'O 0TOOpa (CTAOMIH3UPYIOIINH, TBIKYIIANA, JU3PYIITUBHBIN).
SIBneHNe WHAYCTPUAIBHOIO MEJAaHM3Ma M MEXaHW3M €ro BO3HHUKHOBEHHUSI.
Bo3HUKHOBEHNE YCTOMYMBOCTH HACEKOMBIX K SITIOXUMHUKATAM.
OcHoBHBI€ TOHATHUS. JIBroKyIIHil 0TO0p. CTabunusupyromuiit oToop. Ju3pynTHUBHBIM
ot0op. MHayCcTpUaabHbIi MelaHU3M.

Tema 1.10. ATAIITALIMS OPTAHMU3MA K YCJIOBUSAM OBUTAHUS KAK
PE3VJIbTAT I[EIZCTBI/I}I ECTECTBEHHOI'O OTBOPA (4 u)
[IpucnocobuTenbHble OCOOEHHOCTH CTPOCHHS, OKpAacCKU Tejda | IOBEICHUS
JKUBOTHBIX.  Pa3HOBHUIHOCTH  IOKPOBHUTCIIBCTBEHHOM OKpPacKH H  (hOPMBL.
IloBenenueckue apganrtanuu. buoxumMuueckue agantanud. DOU3HOIOrHUYECKHE

agantanuu. OTHOCUTEIbHAS 11€71eCO00Pa3HOCTh aJanTallui.
JlemoHcTpatsa. MmmrocTpaniuid W KUBBIC PAacTCHHMs W JKUBOTHBIC, TepOapuu u
KOJUIEKIIMH, TTOKa3bIBAIONE MOP(OIOTUUECKUE aanTalum.
JlabopaTopHbIe ¥ MPAKTHYECKHE PAOOTHI
— BeigaBieHue Mop@dOJIOTMUECKUX —aJanTaivii Ha TpuMepax pas3InyHbIX

pacTEHUM.
OcHoBHBIC TOHATUA. AanTaius. Mopdonorudeckas agantamnus. Pu3noaorundecKas
aJanTamus. buoxumuueckast ajganTanus. IToBenenueckas aJanTanus.

[lokpoBuTenbcTBEHHass OKpacka #  (opma. MackupoBka. JleMoHcTpanus.
Mumukpusi.

Tema 1.11. BUIJOOBPA3OBAHUE KAK PE3VJIbTAT 3BOJIIOLIUU (3 u)
[Tyt (ctocoObr) U CKOpPOCTb BUJI000pa30BaHUS; reorpaduueckoe
(amonaTpuvecKkoe) M DKOJIOTMYECKOoe (CUMMATpPUYEecKOoe) BHUA000pa3OBaHMUE.
I'eorpadmueckas wu sxonormdeckas w3oisus. JuBeprenmus. [uOpunmuszanus.
[Momumnonnuzanuusi.  [emoHcTparusa. CxeMbl, WUIIOCTPUPYIOIIUE  MPOIECC
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reorpauIeckoro BUI000Pa30BaHNUS;, KUBbIC PACTEHHUS W KUBOTHBIC, TepOapuu H
KOJUTEKITNH, TTOKA3bIBAIOIINE PE3YIbTATHI MPUCITOCOOJICHHOCTA OPTAaHU3MOB K CpeJie
oOUTaHUs U Pe3yIbTaThl BUJI000pa30BaHMUS.

OcHoBHble moHATHI. BupoobpaszoBanue. ['enodonn. Mzonsanusa. I'eorpaduaeckoe
(amonmaTpuveckoe)  BHUAOOOpa3oBaHHE.  DKOJIOTHYECKoe  (CHMIMaTpHYeCcKOe)
Bu00OpazoBanue. Juseprenuus. [lomummonauzanus. ['uOpuanzanus.

Tema 1.12. COXPAHEHUE MHOI'OOBPA3U1 4 BJIOB KAK OCHOBA
YCTOMYUBOI'O PASBUTHUS BUOCDEPHI (2 u)

['maBHbIe HampaBieHUs SBOJIOLNUOHHOrO Ipoliecca. buomornueckuil mporpecc u
ouonoruueckuii perpecc (A. H. CeBepuoB). Ilytu noctuxkenuss OMOIOTHYECKOTO
nporpecca.

OcHoBHble _mOHATHS. buomorumdeckuit mnporpecc M OHOJOTMYECKHM perpecc.
Mopdoduznonoruaeckuit (Mopd o yHKITMOHATHHBIN ) nporpecc.
Mopdoduznonornueckuit  (MoppodyHKIIMOHANBHBIN)  perpecc.  ApomMopdos.
WNnnoananranusa. O61mas qereHepanus.

Tema 1.13. JOKA3ATEJIbCTBA 5BOJIIOLI OPTAHUYECKOI'O MHUPA
(4 1)

[uronoruueckue U MOJEKYJIIPHO-OMOJIOrHUECKUE (MOJIEKYISIPHO-TEHETUYECKUE),
CpPaBHUTEJIbHO-aHATOMUYECKUE (cpaBHUTETHLHO-MOP(DOTOTHIECKHE),
MaJICOHTOJIOTMYECKUE, IMOPHUOIOrHYecKne U Ounoreorpauueckue I0oKa3aTebCTBa
SBOJIONMH. 3aKOH 3apOJIbIIIEBOro cxojcTBa. OCHOBHON OMOTeHETUYECKHM 3aKOH
(3akoH Mromnepa—TI ekkens). [[peiid KOHTHHEHTOB.
Hemoncrpanusa. Wmmtoctpanuu, JAEMOHCTPUPYIOIIUE CXOJCTBO PaHHUX ATaIOB
SMOPHOHANIBHOTO PAa3BUTHSI TO3BOHOYHBIX; MYJSDKM W JAPYTHME€ HArjsiHbIE
MaTepHualibl, WUIIOCTPUPYIONIME AaHAJOTHYHbIE ¥ TOMOJIOTMYHBIE  OpPraHbl,
PYIMMEHTHI U aTaBU3MBI.
OcHoBHble moHATHUSA. [luTonmorus. MonekynspHas Ouonorusi. CpaBHUTEIbHAS
anatomusl. [laneonTtonorus. buoreorpadus. Ananoruunsie opranbl. ['oMogoruyHbIe
oprassl. PynumenTsl. AtaBu3zMbl. OHTOreHe3. OuioreHes.

Tema 1.14. PASBUTUE ITPEJICTABJIEHUI O IIPOUCXOXJIEHUU XXU3HU
HA 3EMIJIE (2 u)

Konmenumu abuworene3a um Owuorede3a. Omnbitel ®. Pemm, JI. Cramanmadgu wu
M. M. TepexoBckoro, onsIT JI. ITacTtepa. I umoTe3pl CTalMOHAPHOTO COCTOSIHUS U
MAHCIIEPMHUH.
Jemoncrpanusa. Cxemsbl onbiToB @. Penu, JI. Cnananunanu u JI. Ilactepa.
OcHoBHbIe noHATHs. AOGuorene3. buorenes. Ilancnepmus. Teopust ctauoHapHOTO
COCTOSIHUSL.

Tema 1.15. COBPEMEHHBIE ITPEJICTABJIEHV I O BOSHUKHOBEHUUA
KN3HU (4 4)
Opranudeckuii MUp Kak pe3ysIbTaT ABOIIONMH. BO3HUKHOBEHHE U PA3BUTUE KU3HU
Ha 3emiie. XUMHUUYECKUH, mpeaduonoruueckuii (teopus akaaemuka A. . Onapuna) u
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OMOJOTMYECKHUIA ATallbl pa3BUTHUS KUBOM MaTepun. Teopus Onono3za. AOMOreHHOe
NPOUCXOXKJEHUE OpraHMYyeckux MoHoMepoB. Okcnepument C. Mwiepa.
[TosiBIeHne KoarepBaToB, NPOOMOHTOB, MEMOpPAHHBIX CTPYKTYp, IPOKapHOT,
IyKapuoT, TeTepoTpo(doB, aBTOTPO(DOB.

Jemonctpanus. CxeMbl BOSHUKHOBEHHs KOAllepBaTOB, MPOOHMOHTOB, MEMOpPaHHBIX
CTPYKTYp, MPOKAPUOT M OJHOKIETOYHBIX 3YKAPHOT.

OcnoBubie nousTus. buonons. Koanepsat. [IpoGuonT (mporoduont). [Ipokapuotsl.
Oykapuotsl. ['ereporpodbl. ABTOTpodbl. AHa3POOLI. A3pOOHI.

Tema 1.16. PASBUTUE XXN3HU HA 3EMIJIE (8 u)
PazButue xxu3Hu Ha 3eMiie B apXeiCKyl0 U MPOTEepO30MCKYI0 3phl. [losiBiieHue sipa,
MI0JIOBOTI'O Pa3MHOXEHHsI, MHOTOKJIETOUHOCTH, (poTocuHTEe3a. [lepBbie cieabl )Ku3HU
Ha 3emue. llosiBieHHEe BceX COBPEMEHHBIX THUIOB OECHO3BOHOYHBIX >KUBOTHBIX.
[TepBbie xopaoBbie. PazButre BogHBIX pacTeHn. ApoMop(]o3bl apxest ¥ TPOTepOo30sl.
PazButne xu3HM Ha 3emiie B Ianeo30McKyro 3py. llosBieHne u >3BOIIOLMA
CYXOIIyTHBIX pacTeHui. [lanmopoTHHKHM, CEMEHHBIE NAITOPOTHUKH, T'OJIOCEMEHHBIE
pacTeHus. BO3HUKHOBEHUE MMO3BOHOUYHBIX: PbIO, 36MHOBOJIHBIX, PECMBIKAIOIINXCS.
Boixon Ha cymry pacTeHuil U AKUBOTHBIX. ApoMop(]o3bl naneo3os. Pa3Butue xxu3Hu
Ha 3emJie B ME3030ICKYI0 U KailHO30iCKYI0 3phbl. [losBieHne u pacrnpocTpaHeHUE
NOKPBITOCEMEHHBIX ~ pacTeHHil. BO3HMKHOBEHHE MTHI] WU  MJEKONUTAIOLIUX.
TennokpoBHoCcTh. [losiBneHne u passurtue npumaroB. [losBieHune denoBeka.
ApomMop(o3bl Me3030s1 U KafHO3051.
Hdemoncrpanus. Penpoaykiuu kaptun 3. bypuana, orpaxatouiux ¢gayny u ¢iaopy
pPa3JIMYHBIX D3p W IIEPUOAOB; CXEMBbl Pa3BUTHUS LAPCTB HKUBOW IPUPOIBL;
OKaMEHEJIOCTH, OTHEYaTKH PACTEHUH B JAPEBHUX IMoOpoAax. MoOAEnu CKeIeToB
YEJIOBEKA U MIO3BOHOYHBIX KUBOTHBIX.
OcHoBHBbI€ nOHATUS. DoH. Dpa. [lepuoa. Snoxa. Apomopdo3s.

Tema 1.17. TUITOTE3BI ITPOUCXOXAEHM A YEJIOBEKA (2 u)
AHTpONIOT€HE3 U €T0 IBUXKYIIKE cUiibl. [IpeacTaBiieHns 0 NpOUCX0KIEHUU YETTOBEKa
B pa3Hble NepUOAbl NCTOpUM HayKu. Tpyasl lapBuHa «IIponucxoxaeHue 4enoBeKa u
1oj10Boi 0T00p» U «O BBIpAXKEHUU SMOLIMN Y )KUBOTHBIX M 4esioBeka». OCHOBHBIE
aHTponoMop(dO3bl: 00IIECTBEHHBIN 00pa3 KU3HU, MPUCTIOCOOIEHHUS K IEpEMEICHUI0
0 BETBSIM, OOIECTBEHHOE BOCHHMTAHME MOTOMCTBa. JloKa3aTenbCTBa >KMBOTHOTO
POUCXOKCHHUS YEIOBEKa.

OcHoBHbI€ MOHATHS. AHTPONOreHe3. [[BIKyIue CHUiIbl aHTPOIIOre€HE3A.

Tema 1.18. ITOJIO’KEHUE YEJIOBEKA B CUCTEME XXMBOTHOI'O MH1PA
(2 9)

[Ipoucxoxaenne yenoBeka. Mecto uenoBeka B )kUBOM npupozae. CucreMarndeckoe
nojiokeHue Bugaa Homo sapiens B cucreme )uBOTHOTO Mupa. [Ipu3Haku u cBOMCTBa
YEJIOBEKA, MO3BOJSIOIINE OTHECTU €r0 K Pa3jWYHbIM CHCTEMAaTUYECKUM CpyIIam
[apCTBa KUBOTHBIX.

OcHoBHble TOHATUSA. XopaoBbie. Miekonurawomnue. I[Ipumartel. PyaumeHTSI.
ATaBU3MBL.
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Tema 1.19. OBOJIIOLIM A YEJIOBEKA (4 1)
Cramuy 3BOIOLMM 4YEJIOBEKA: INPUMAThl — NPEIKH 4YEJIOBEKAa, aBCTPAJIOINMTEK,
YEJI0BEK yMEIbIN, IPEBHEHIINN YEJIOBEK, IPEBHUN YEJIOBEK, MIEPBbIE COBPEMEHHBIE
nroau. Ponb conranpHbIX ()aKTOPOB aHTPONOreHe3a B CTAHOBICHUH YEIOBEKA.
JemoHcTpanua. Cxema OCHOBHBIX ATAIlOB 3BOJIFOLHUH YEIOBEKA U PEKOHCTPYKLIMHU
00JIMKa MpeACTaBUTENEH Pa3IMYHbIX ITANIOB AHTPOIOrE€HE3A.
OKCKypcur AHTpONorene3 (UCTOPUYECKUN, KpaeBETYECKUA WM OMOJIOTHYECKHM
My3ei).
OcHoBHble nTOHATHS. [[puonuTeku. ABcTpaionutreku. ApxanTporsl. [TaneoanTpornsi.
HeoanTtporsi.

Tema 1.20. YEJIOBEUECKUE PACHI (4 u)
[TommynsiiioHHas  cTpykTypa Bujaa HOMO  sapiens; dYelloBEYECKHUE  PacChl;
pacooOpa3oBaHue; €IUHCTBO MPOUCXOXAeHUS pac. [IpucmocoduTenbHOe 3HaUYEHUE
pPacoBbIX MPU3HAKOB. BU10BOE €TUHCTBO YEIOBEUECTRA.
OcHoBHble noHgTUA. Paca. bonbmas paca. Manas paca. Harus.

Pa3nea 2 xocucrema (37 4)

Tema 2.1. OPTAHU3M N CPEJA. SKOJIOTMYECKHNE ®AKTOPHI (4 4)
Opranusm u cpena. @aktopsl cpenpl ooutanus. Knaccudukamus 3K0I0rH4ecKux
daktopoB. Cpenbl KU3HH M UX XapaKTepucTuka. [IpsmMoe u KOCBEHHOE BIUSHUE
(bakTOpOB cpebl HAa opraHu3M. I3MeHUnBOCTh dKonorndeckux dakTopos. [Ipememns
BBIHOCJIMBOCTH. 30HA ONTUMyMa, 30Ha yrHeTeHus. CTEHOOMOHTBHI M IBPUOMOHTHI.
OrpannunBaomuii  ¢paktop. 3akoH MuHHUMyMa Jlubuxa. Dkomorudeckass HUIIA.
JemoncTpanua. Harnsgaele maTepuaibl, JEMOHCTPUPYIOIIUE BIUsSHHUE (PaKTOPOB
Cpelbl Ha OpTraHU3M.

OcHoBHbBIC TTOHATHS. JKojorus. JkocucteMa. Cpena oOWTaHUSA. DKOJIOTHYECKHUI
¢dakrop. Ilpenenst BeiHOCHMBOCTH. OrpannuuBaromuii ¢gakrop. CTEHOOHOHTHI.
OBPHUOHMOHTEI.

IIpomexkyToUuHAasi KOHTPOJIbHAs padoTa

Tema 2.2. ABUOTUYECKUE ®AKTOPBI CPEJIbI (4 1)

@dakTopel Cpelbl OOWTaHUS M MPUCHOCOOJIEHUS K HUM JKMBBIX OPraHU3MOB.
AlGuotnueckue HakTopsl cpenpl. Ponbs TemmepaTypbl, OCBEIIIEHHOCTH, BIAKHOCTH U
Ipyrux (GakTOpOB B )KU3HENESITEIHLHOCTH COOOIIECTB M OPraHU3MOB. TerIoKpOBHBIE
U XOJIOJIHOKPOBHBIE Opranu3Mbl. CBETOIIOOUBBIE, TCHEBBIHOCIUBLIE U TCHEIIOOUBbIE
pactenus. [loBeneHueckue aganTanuu.

OcHoBHble _mMOHATHS. AOuoTnyeckue (akTopbl. TENMIOKPOBHBIE OpPTraHU3MBI.
Xo0101HOKpOBHbIE OpraHu3mMbl. ['omoiiorepmus. Ilolikunorepmusi. CyKKYyJIEHTBHI.
Ananranuu. CBetontoOuBbie pacTeHus. TeHeBbIHOCIUBBIE pacTeHus. TeHeno0uBbie
pacrenus. Doronepuoausm. buonornueckue purmsel. Crisuka.

Tema 2.3. BUOTUUYECKUE ®AKTOPBI CPEJIbI (4 q)
buornueckue daxtopsr cpeapl. POpMBI B3aMMOOTHOIIEHUN MEXAY OpTraHU3MaMH.
[To3uTuBHBIE OTHOILICHMS — CHUMOMO3: MYTyalu3M, KOOIEpaIus, KOMMEHCAIU3M.
AHTHOMOTUYECKUE OTHOIICHUS: XMIIHUYECTBO, Mapa3uTU3M, KOHKYpPEHIIUSI.
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[IpucnocoOnennsi XHUIMHUKOB M JKEpPTB. AjanTanuu napa3suToB. HelTpanabHbie
OTHOLIEHMS —  HeuTtpanmu3Mm. I[lpunuun [Tay3e (OpUHOUMI — KOHKYPEHTHOTO
uckitouenusi). Jemoncrpaus. Ilpumepsl cuMOuo3a mpencTaBUTeNeld pa3iudHbIX
ApPCTB KUBOW NPUPOJIBL.

OcHoBHble moOHATUS. buornyeckue ¢akropel. Myryannsm. KomMmeHcanusm.
Antn6uno3. Ilapasutuzm. XwumnuuectBo. Konkypenuusa. CumOunos. IlpunHumn
KOHKYPEHTHOI'O UCKIIIOUECHMUS.

Tema 2.4. CTPYKTYPA OKOCUCTEM (4 u)
EctecTBeHHble cooOliecTBa JKMBBIX opranusmoB. Hcrtopus dopmupoBaHus
OpUPOIHBIX  cooOmiecTB.  buoreomeno3sl.  KoMmoHEHTHI ~ OMOTEOIICHO30B:
OPOAYLUEHTBI, KOHCYMEHTBI, PpEeIyLEHThl. BHOIIEHO3bl: BHIOBOE pa3HOOOpasue,
IUIOTHOCTh MOMYJIALMM, 6nomacca. ClocOOHOCTh SKOCUCTEM K CaMOMOIEPKAHMIO.
[lepBuunass u BropuuHas npoaykuus. Kraumaruyeckue, reorpadudeckue U
NIOYBEHHBIE NapaMeTpbl 3KOcUCTeMBI. JlemoHcTparmsa. Cxema HpOoCTPaHCTBEHHOMN
CTPYKTYPBbI 3KOCUCTEMBI (APYCHOCTh PACTUTEIBHOIO COOOILECTBA).
OcHOBHBIC _MOHATUI. Jkocucrtema. buoneno3. buoreoneno3. IIpoayiueHTHI.
Koncymentsl. Penynenrsl. [lepsuunas nponykius. Bropuunas npogykuus.

Tewma 2.5. IIMIIEBBIE CBA3U. KPYT'OBOPOT BEIIECTB U ITIOTOK
OHEPI'M B DKOCUCTEMAX (3 1)

Hemnu u cern nuranus. Tpoduueckue ypoBHH. DKOIOTHUYECKUE TUPAMUJIBI: YHCET,
Ouomacchel, sHeprur. KpyroBopoT BEIIECTB W TMOTOK JHEPTUM B DKOCHCTEMAaX.
Jemonctpanusa. CxeMbl, WUTIOCTPUPYIOIIME MUIIEBBIE LEMNU U CETH, IKOJIOTMUECKUE
MApaMUIbl U KPYTOBOPOT BEILIECTB U MOTOK SYHEPTUM B IKOCUCTEMAX.
JlaGopaTopHble ¥ MPAKTUYECKUE PAOOTHI

— CocrapieHue MacTOUIIHBIX U IETPUTHBIX MUIIEBBIX IIETICH, CXeM KPYroBOpOTa

BEILIECTB.

OcHoBubie moHATHA. [lmmeBast tens. I[lumeBas cets. Tpodudeckuii ypoBEHb.
KpyroBopot BeriecTB v MOTOK PHEPTUuu B SKocucTeMax. [lacTOuninas nuiesas 1erb.
JleTputHas nuiieBas 1elb.

Tema 2.6. TIPUYUHBI VCTOMUYNBOCTU U CMEHBI SKOCUCTEM (3 9)
N3menenne coobmiectB. Cmena skocucteM. J[MHaMudeckoe paBHOBECHE.
3aKOHOMEPHOCTH CMEHBI YKOCUCTEM.

Oxckypcuu EctecTBeHHBbIE (MPUPOJHBIE) SKOCUCTEMBI (JIeC, Jyr, BOJAOEM U T. 1.)
CBOCHM MECTHOCTH.

OcuoBHbIe TOHATHS. CMeHa 3KOCHCTEM. Y CTOMYHMBOCTD SKOCHUCTEM. JIMHAMHYECKOE
paBHoBecue. Cykueccus. [lepBuunas cykneccusi. Bropuunas cykueccusi.

Tema 2.7. BIIMAHUE UEJIOBEKA HA SKOCHUCTEMEI (3 u)
DKoJIOTHYECKHe HapylieHus. ArpoueHo3sl. WuTpoaykius. JlaGopatopHbeie u
npakTuueckue paboTel M3yueHne W OmucaHWe HKOCHUCTEMbl CBOEW MECTHOCTH,
BBISIBJICHUE TUIOB B3aUMOJICHCTBUS PA3HBIX BUIOB B JAHHOW IKOCUCTEME.
Oxckypcuu VckyccTBEeHHBIE HKOCUCTEMBI (TIapK, CKBEp, cal, MoJie U T. 1.) B CBOEH
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MECTHOCTH.
OCHOBHBIC MOHATHS. ATPOIIEHO3. AOGOPUTEHHBIC BUIbI. BUIBITIPUTIICITHITHI.

Tema 2.8. BUOCDOEPA — I'NTOBAJIBHA A DKOCUCTEMA (2 u)
buocdepa — xuBasi obosouka maHeTbl. CTpykrypa Ouochepsl. KommoHEHTHI
Oouocdepsl: KUBOE BEIIECTBO, BUAOBOM COCTaB, pa3HOOOpa3ue U BKjIaj] B OMomaccy;
OumokocHoe M KocHoe BemiectBo Oumochepnl (B. U. Bepnaackuii). KpyroBopot
BemiecTB B mpupoxae. ['panunsl O6mocdepsl. Pacmpenenenue >KMBOTO BeIIECTBA.
['eoxumMuueckue nporeccsl.

Hemonctpanusa. Cxembl, WUIIOCTPUPYIONIUE CTPYKTYpPY U TpaHHIbl OuOChEpBHI.
OcHoBuble nonaTusa. buocdepa. Kuoe BemectBo. KocHoe BemectBo. bruokocnoe
BelecTBo. buorennoe BemiectBo. JKu3HeHHble 1eHKU. CrylieHus 5KU3HH.

Tewma 2.9. POJIb XXMBBIX OPTAHMU3MOB B BMOC®EPE (3 u)
Ponw xuBoro BemiectBa B 6uochepe. KpyroBopor Boasl u yriaepona B ouocdepe.
JemoHcTpanua. Cxembl KpyroBopoTa BOAbI M yrieponaa. HarnsnHelii Marepuar,
WUTIOCTPUPYIONIUN pa3HOOOpa3ue )KUBOro B ouocdepe.
OcHoBHbI€ MOHATHS. KpyroBopoT BelIeCTB.

Tema 2.10. BUOCDEPA 1 YEJIOBEK (2 u)
[Ipsimoe 1 KOCBEHHOE BIUsIHUE yesoBeka Ha Ouocdepy. [Ipuponnbie pecypcebl U ux
UCIIOJIb30BaHUE. AHTPOIOreHHbIe (aKTOpbl BO3JECUCTBUS Ha OHOIEHO3BI (POJib
YeJloBeKa B IPHUPOAE); MOCIEACTBUS XO3SMCTBEHHOM JESATEIBHOCTH YEIOBEKA.
buoreoxumuyeckas posb yenoBeka. CoBpeMeHHbIE POMBIIIJIEHHBIE TPOU3BO/ICTBA.
Hoocdepa.
OcHoBHbIe NoHATUS. AHTponoreHHsle GakTopsl. Hoocdepa.

Tema 2.11. OCHOBHBIE S5KOJIOTUYECKHUE ITPOBJIEMBI
COBPEMEHHOCTH (2 u)
AHTpoIoreHHoe BiausHUE Ha aTMocdepy u runapocdepy. Dpo3us noussl. [IpupogHsie
pPECYpPCHI U UX UCIIOIb30BAHUE.
JlaGopaTopHbIe U MPAKTUYECKUE PAOOTHI
— AHanu3 ¥ OlIeHKa MOCIEACTBUM IEITEIbHOCTH YEJIOBEKA B 9KOCUCTEMAX.
OcHOBHBIC TMOHATHUSA. 3arpsi3HeHHe aTtMocdepbl U ruapocdepbl. Dpo3us IMOUB.
Kucnornsie noxnau. [lapaukoBeiii 3pdext. komoruueckas katactpoda.

Tema 2.12. [TYTU PEIIEHN A DKOJIOT'MYECKUX [TPOBJIEM (3 u)
[IpoGieMbl palMOHATIBHOTO MPHUPOIONOIL30BAHUS, OXPAHBI MPUPOJBI: 3aIIUTa OT
3arpsi3HEHUM, COXPAaHEHHE HTAJOHOB W TMAaMITHUKOB MPHUPOJBI, OOECIeUYeHHE
OPUPOJHBIMHA  pecypcaMH HacelneHus IUIaHeTbl. (OCHOBBI  PallMOHAIBHOTO
OPUPOAOIIONIB30BaHNA. MeEXIyHapOAHbIE MPUPOJOOXPAHHBIE OpraHU3alud MU
nporpammbel FOHECKO no oxpaHne npupo/ibl.

JlemoHncTpanusa. KapTel 3a110BeTHBIX TEPPUTOPUM HALLIEH CTPAHBI.
JlaGopaTopHble U MPaKTUYECKHE PAOOTHI
— AHanu3 U OlIeHKA TJI00aIbHBIX IKOJIOTHYECKUX MTPOOJIEM U IMyTeH UX peIIeHusl.

19



OcHoBHbIe ToOHATHA. OxpaHa npuponbl. PannoHanbHOE NPUPOIONOIB30BAHUE.
CeBooboport. 3anoBeaHuK. 3aka3Huk. Hanmonanbubeiii napk. KpacHas kawura.
HNrorosasi KOHTpPOJILHASA padoTa

Paznen 3. «Temarnueckoe NJIIAHUPOBAHUE, B TOM YHCJIE C Y4€TOM padoyei

nporpammsl Bocnutanuss MbOY «Auekceesckass COIL», ¢ ykazanuem

KOJIN4YeCTBa 9aCoB, 0TBOJAMMBIX HA OCBOCHHE KaKI0H TeMbI»

10 xJ1ace 105 u. Bocnumamenwvnvie acnexkmut
No TeMma Kypca Koauue npozpammbsl 60CRUMAHUA
n/n CTBO (mo0dynb)
JacoB
1. | BBeneHnue 14 M1-M11. 1.1.,1.2.1.3.3.2,, 3.3),
(5.2) .5.3. ,6.4,6.5,7.1,7.3, 8.2,
9.1,94, 10.2,10.311.1,11.3,
11.6
Pa3znea 1 buojiorus kak 74
Hayka. MeToJbl HAY4YHOI0
MO3HAHUSA
2. | Tema 1.1 Kparkas ucropus 3u MI1-M11. (1.1, 1.3.3(3.2., 3.3),(
pa3BUTHS OMOJIOTUHU 52) ,6.4,65,7.1,7.3,8.2,9.1,
9.4, 10.1, 10.2,11.1, 11.3
3. | Tema 1.2 CymHOCTb XH3HU 24 MI-M11. (1.1., 1.3.3 (3.2.,3.3),(
1 CBOICTBA KUBOT'O 52) ,6.4,65,71,7.3,8.2,9.1,
9.4, 10.1, 10.2,11.1,11.3
4, |Tema 1.3 YpoBHH 249 MI-M11. (1.1., 1.3.3(3.2.,3.3),(
OpraHu3alyu >KUBOU 52) ,6.4,65,7.1,7.3,8.2,9.1,
MaTepu. MeToasl Onooruu 9.4,10.1, 10.2,11.1,11.3
Pa3nen 2 Knerka 3lyg
5. | Tema 2.1 Uctopus uzydueHus 249 MI-M11. (1.1, 1.3.3 (3.2., 3.3),(
kietkn. Kiterounast reopust 52) ,6.4,65,71,7.3,8.2,9.1,
9.4, 10.2,11.1,11.3
6. | Tema 2.2 Xumudeckuit 24 MI1-M11. (1.1.,1.3.3(3.2.,3.3),(
COCTaB KJIETKHU 52) ,6.4,65,7.1,7.3,8.2,9.1,
9.4,10.1,10.2,11.1,11.3
7. | Tema 2.3 Heopranuueckue 1y MI-M11. (1.1, 1.3.3 (3.2.,3.3),(
BEIIECTBA KJIETKU 52) ,6.4,65,7.1,7.3,8.2,9.1,
9.4, 10.2,11.1,11.3
8. | Tema 2.4 Opranuueckue 34 MI-M11. (1.1, 1.3.3 (3.2., 3.3),(
BerrectBa. OOmas 52) ,6.4,65,7.1,7.3,8.2,9.1,
XapaKTepUCTUKA. JINIuabI 9.4, 10.2,11.1,11.3
9. | Tema 2.5 Oprannveckue 4yq MI1-M11. (1.1.,1.3.3(3.2.,3.3)(
BelleCcTBa. YTJIeBOAbI. benku 52) ,6.4,65,7.1,7.3,8.2,9.1,
9.4, 10.2,11.1,11.3
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10. | Tema 2.6 Opranuueckue 44 MI-M11. (1.1, 1.3.3 (3.2., 3.3),(
BemecTBa. HyknenHoBbie 52) ,6.4,65,7.1,7.3,8.2,9.1,
KHUCJIOTBI 9.4, 10.2,11.1,11.3

11. | Tema 2.7 Dykapuoruueckas 4yq MI1-M11. (1.1.,1.3.3(3.2.,3.3)(
kierka. [luromnasma. 52) ,6.4,65,7.1,7.3,8.2,9.1,
Opranou/ bt 9.4, 10.2,11.1,11.3

12. | Tema 2.8 Kierounoe sipo. 34 MI-M11. (1.1., 1.3.3 (3.2.,3.3),(
XPpOMOCOMBI 52) ,6.4,65,7.1,7.3,8.2,9.1,

94, 10.2,11.1,11.3

13. | Tema 2.9 IIpokapuoTudeckas 24 MI1-M11. (1.1.,1.3.3(3.2.,3.3),(

KJIETKa 52) ,6.4,65,7.1,7.3,8.2,9.1,
94, 10.2,11.1,11.3

14. | Tema 2.10 Peanu3zamus 4yq MI1-M11. (1.1.,1.3.3(3.2.,3.3)(
HACJIEICTBEHHON 52) ,6.4,65,7.1,7.3,82,9.1,
uH(}OpMaINK B KJIETKE 9.4, 10.2,11.1,611.3

15. | Tema 2.11 Heknerounas 24 MI-M11. (1.1., 1.3.3(3.2.,3.3),(
dbopmMa KU3HHU: BUPYCHI 52) ,6.4,65,7.1,7.3,8.2,9.1,

94, 10.2,11.1,11.3
Pa3zpnea 3 Opranusm 66 u

16. | Tema 3.1 Opraamsm — 24 MI1-M11. (1.1.,1.3.3(3.2.,3.3)(
€IMHOE 1IEJIOE. 52) 4.1,43.,6.4,65,7.1,7.3,
MHoroo6pa3ue opraHu3MoB 8.2,9.1,9.4, 10.2,11.1,11.3

17. | Tema 3.2 OOMeH BelIeCTB U 44 MI-M11. (1.1, 1.3.3 (3.2., 3.3),(
MIPEBPAIICHUE SHESPTHH. 52) ,6.4,65,71,7.3,8.2,9.1,
DHepreTuyeckuit 0OMeH 9.4, 10.2,11.1,11.3,11.9

18. | Tema 3.3 IlnacTuueckuit 44 MI1-M11. (1.1.,1.3.3(3.2.,3.3),(
oomen. dorocunres 52) ,6.4,65,7.1,7.3,8.2,9.1,

9.4, 10.2,11.1,11.3

19. | Tema 3.4 JleneHue KIETKH. 3u MI1-M11. (1.1, 1.3.3(3.2., 3.3),(

Muro3 52) ,6.4,65,71,7.3,8.2,9.1,
94, 10.2,11.1,11.3

20. | Tema 3.5 Pa3sMHOXKEHUE: 4y M1-M11. (1.1, 1.3.3(3.2,, 3.3),

0€CII0JIOE U TI0JIOBOE (5.2) ,6.4,6.5,7.1,7.3,8.2, 9.1,
94, 10.2,11.1,11.3

21. | Tema 3.6 OGpazoBanue 44 MI1-M11. (1.1.,1.3.3(3.2.,3.3),

[IOJIOBBIX KJIETOK. Meiio3 (5.2) ,6.4,65,7.1,7.3,8.2,9.1,

9.4, 10.2,11.1,11.3
22. | Tema 3.7 OmiogoTBOpeHUE 24 MI-MI11. (1.1.,1.3.3(3.2.,3.3),
(5.2) ,64,65,71,7.3,8.2,9.1,

94, 10.2,11.1,11.3

23. | Tema 3.8 UnauBumyansHOE 6u MI1-M11. (1.1.,1.3.3(3.2.,3.3)(
pa3BUTUE OPTAHU3MOB 52) ,6.4,65,7.1,7.3,8.2,9.1,

94,101, 10.2,11.1,11.3
24. | Tema 3.9 Onrorenes 4q MI1-M11. (1.1, 1.3.3 (3.2, 3.3),(

yenoBeka. PenponykTuBHoe
310pOBBE

52) ,64,65,7.1,7.3,82,9.1,
94,10.1,10.2,11.1, 11.3
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25. | Tema 3.10 I'eneruka — HayKa 24 MI-M11. (1.1, 1.3.3 (3.2., 3.3),(
0 3aKOHAMEPHOCTSX 52) ,6.4,65,7.1,7.3,8.2,9.1,
HACJIEACTBEHHOCTHU U 9.4, 10.1,10.2,11.1,11.3
n3MeHYuBOCTH. I'. MeHnens
— OCHOBOIIOJIOKHHUK
FeHETHKHU

26. | Tema 3.11 3akoHOMEpHOCTH 44 MI1-M11.1.1.,1.3.3,3.2.,3.3,5.2
HacJeo0BaHHUsI. ,6.4,6.5,7.1,7.3,8.2,9.1, 94,
Mouorubpusinoe 10.2,11.1, 11.3
CKpeIBaHUE

27. | Tema 3.12 3akOHOMEpPHOCTH 44 MI1-M11. 1.1.,1.2. 1.3. 3.2, 3.3),
HACJIEIOBAHUS. (5.2) 5.3. 6.4,65,7.1,7.3,8.2,
JurubpunHoe CKpeluBaHue 9.1,9.4, 10.2,10.311.1,11.3,

11.6

28. | Tema 3.13 XpomocomHast 44 MI-M11. (1.1.,1.3.3(3.2.,3.3),(

TEOpHs HACJIEACTBEHHOCTH 52) ,6.4,65,7.1,7.3,82,9.1,
9.4,10.1, 10.2,11.1, 11.3

29. | Tema 3.14 CoBpemMeHHBIC 24 MI1-M11. (1.1, 1.3.3(3.2,,3.3),(
IIPEJICTABIICHUS O TCHE U 52) ,6.4,65,7.1,7.3,8.2,9.1,
reHoMe 9.4, 10.1, 10.2,11.1, 11.3

30. | Tema 3.15 I'eneruka nomna 44 MI-M11. (1.1, 1.3.3 (3.2.,3.3),(

52) ,6.4,65,71,7.3,8.2,9.1,
9.4, 10.1, 10.2,11.1,11.3

31. | Tema 3.16 U3MeHYNBOCTD: 44 MI1-M11. (1.1.,1.3.3(3.2.,3.3),(
HaCJIEeACTBEHHAs U 52) ,6.4,65,7.1,7.3,8.2,9.1,
HEHACJICACTBEHHAs 9.4,10.1, 10.2,11.1,11.3

32. | Tema 3.17 'enetuka u 24 MI1-M11. (1.1.,1.3.3(3.2.,3.3),(
3JI0POBBE YCIOBEKA 52) ,6.4,65,7.1,7.3,8.2,9.1,

9.4, 10.2,11.1,11.3

33. | Tema 3.18 Cenexmus: 4q MI1-M11. (1.1.,1.3.3(3.2.,3.3),(
OCHOBHBIC METOIbI U 52) ,6.4,65,7.1,7.3,8.2,9.1,
JOCTYKEHHUSA 9.4, 10.2,11.1,11.3

34. | Tema 3.19 buorexHonorus: 3u MI1-M11. (1.1.,1.3.3(3.2.,3.3)(
JIOCTUKEHUS U TIEPCIIEKTHUBBI 52) ,6.4,65,7.1,7.3,82,9.1,
pa3BUTHUS 9.4, 10.2,11.1,11.3

11 kaace 102 4.
Ne Tema kypca Kouuue Bocnumamenovnsie acnekmut
n/n CTBO npPoOZPaAMMBbL 60CHUMAHUA
4acoB (mooyib)
Pasznea 1. Bun 65 g
1. | Tema 1.1 Pa3Burue 24 M1-M11. 1.1.,1.2.1.3.3.2,, 3.3),

OHOJIOTHH B
JIOJJAPBUHOBCKHUI TIEPUO/I.
Pa6ora K. JIunnes

(5.2) 5.3.,6.4,6.5,7.1,7.3,8.2,
9.1,94, 10.2,10311.1,113,
11.6
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2. | Tema 1.2 DBoronnonHas 4 4y M1-M11.(1.1.,1.3.3 (3.2, 3.3),
teopus JK.b.Jlamapka (5.2),6.4,6.5,7.1,7.3,82,9.1,
9.4,10.1, 10.2,11.1,11.3
3. | Tema 1.3 [Ipeanoceuiku 24 MI1-M11. (1.1.,1.3.3(3.2., 3.3),
BO3HUKHOBEHUS yueHus Y. (5.2) ,6.4,6.5,7.1,7.3,8.2,9.1,
JlapBuHa 9.4,10.1, 10.2,11.1,11.3
4. | Tema 1.4 DBomONIMOHHAS 44 MI1-MI11. (1.1.,1.3.3(3.2.,3.3),
teopus Y. [lapBuna (5.2) ,6.4,6.5,7.1,7.3,8.2, 9.1,
9.4, 10.1, 10.2,11.1,11.3
5. | Tema 1.5 Buna: kputepuu u 44 MI1-M11. (1.1.,1.3.3(3.2., 3.3),
CTPYKTypa (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4,10.1, 10.2,11.1,11.3
6. | Tema 1.6. [Tonynsamus kak 24 MI1-M11. (1.1, 1.3.3 (3.2., 3.3),
CTPYKTYpHas ¢IMHMIIA BHUJIA (5.2) ,6.4,6.5,7.1,7.3,82,9.1,
9.4, 10.2,11.1,11.3
7. | Tema 1.7 Ilomynsius Kak 24 MI1-MI11. (1.1.,1.3.3(3.2.,3.3),
EIMHUIIA DBOJIFOINN (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4, 10.2,11.1,11.3
8. | Tema 1.8 ®dakTopbl 44 MI-M11.1.1.,,1.3.3,3.2.,3.3,5.2
DBOJIIOLIH 6.4,6.5,7.1,7.3,8.2,9.1, 9.4,
10.2,11.1, 11.3
9. | Tema 1.9 EcrecTBeHHBIN 24 MI1-M11. 1.1.,1.2.1.3.3.2,,3.3),
0TOOp — TJIaBHASI IBIDKYIIIAs (5.2) .5.3.,,6.4,6.5,7.1,7.3, 8.2,
CHUJIA DBOJIFOLIMHA 9.1,94, 10.2,10.311.1,11.3,
11.6
10. | Tema 1.10 Aganranus 44 MI1-M11. (1.1., 1.3.3(3.2,, 3.3),
OpraHu3Ma K yCIOBUSIM (5.2),6.4,6.5,7.1,7.3,82,9.1,
oOuTaHUs KaK pe3yabTar 9.4,10.1, 10.2,11.1,11.3
JIEUCTBUS €CTECTBEHHOI'O
otOopa
11. | Tema 1.11 Bumoobpa3oBanue 34 MI1-M11. (1.1.,1.3.3(3.2., 3.3),
KaK pe3yJIbTaT dBOJIIONN (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4,10.1, 10.2,11.1,11.3
12. | Tema 1.12 CoxpaHeHue 24 MI1-M11. (1.1, 1.3.3(3.2., 3.3),(
MHOT'000pa3us BUIOB KaK 52),6.4,6.5,7.1,7.3,82,9.1,
OCHOBA YCTOMYHMBOIO 9.4, 10.1, 10.2,11.1,11.3
pa3BuTHs OHochepsl
13. | Tema 1.13 JlokazatenbcTBa 44 MI-MI11. (1.1.,1.3.3(3.2.,3.3),
HBOJIIOIIMH OPTaHHYECKOIrO (5.2) ,6.4,65,7.1,7.3,8.2,9.1,
MUpa 9.4, 10.1, 10.2,11.1, 11.3
14. | Tema 1.14 Pa3zButue 24 MI1-MI11. (1.1.,1.3.3(3.2.,3.3),
MIPEICTABICHUNA O (5.2) ,6.4,6.5,7.1,7.3,8.2, 9.1,
MIPOUCXOKICHUM )KU3HU Ha 9.4, 10.2,11.1,611.3
3emie
15. | Tema 1.15 CoBpemeHHBIE 44 MI1-M11. (1.1.,1.3.3(3.2.,3.3),

IPEJCTaBIECHUS O

(5.2) ,6.4,65,7.1,7.3 8.2, 9.1,
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BO3HHMKHOBCHHH KHU3HH

94,10.2,11.1,11.3

16. | Tema 1.16 Pa3Burue xn3uan 84 M1-M11.1.1.,1.3.3,3.2,, 3.3, 5.2,
Ha 3emie 6.4,6.5,7.1,7.3,8.2,9.1, 9.4,
10.2,11.1, 11.3
17.| Tema 1.17 I'unore3nl 24 MI1-M11. 1.1.,1.2. 1.3. 3.2, 3.3),
IIPOUCXOXKICHHUS YCIIOBEKA (5.2) .5.3. 6.4,6.5,7.1,7.3,8.2,
9.1,94,10.2,10.311.1, 11.3,
11.6
18. | Tema 1.18  IlomoxeHwue 24 MI1-M11.(1.1,,1.3.3(3.2,, 3.3,
YeJI0BEKa B CHUCTEME (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
YKUBOTHOT'O MUpPa 9.4,10.1, 10.2,11.1, 11.3
19. | Tema 1.19 DBomrorus 44 MI1-M11. (1.1.,1.3.3(3.2.,3.3),
YeJIOBEKA (5.2) ,6.4,6.5,7.1,7.3,8.2, 9.1,
9.4,10.1, 10.2,11.1,11.3
20. | Tema 1.20 YemoBeueckue 44 MI1-M11. (1.1.,1.3.3(3.2., 3.3),
pachl (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4, 10.1, 10.2,11.1,11.3
Pa3pnen 2 Dxocucrema 374
21. | Tema 2.1 Opranusm u cpefa. 44 MI1-MI11. (1.1.,1.3.3(3.2.,3.3),
Dxonoruyeckue PaxTopbl (5.2),6.4,6.5,7.1,7.3,82,9.1,
9.4, 10.2,11.1,11.3
22. | Tema 2.2 Abuoruueckue 44 MI1-M11. (1.1.,1.3.3(3.2., 3.3),
bakTophl cpeabl (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4, 10.2,11.1,11.3
23. | Tema 2.3 buornueckue 44 MI-M11.1.1.,,1.3.3,3.2.,3.3,5.2
bakTopsI Cpembl ,6.4,6.5,7.1,7.3,8.2,9.1,94,
10.2,11.1, 11.3
24. | Tema 2.4 CTpykTypa 44 M1-M11. 1.1.,1.2.1.3.3.2,, 3.3),
DKOCHUCTEM (5.2) .5.3. ,6.4,6.5,7.1,7.3, 8.2,
9.1,94, 10.2,10.311.1, 11.3,
11.6
25. | Tema 2.5 nuIeBbIe CBS3H. 34 MI-M11. (1.1, 1.3.3(3.2.,3.3),
KpyroBopoT BemiecTs u (5.2),6.4,6.5,7.1,7.3,82,9.1,
MOTOK PHEPTUH B 9.4,10.1, 10.2,11.1, 11.3
KOCHUCTEMAX
26. | Tema 2.6 IIpuunnbl 34 MI1-MI11. (1.1.,1.3.3(3.2.,3.3),
YCTOWYHUBOCTH U CMEHBI (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
DKOCHUCTEM 9.4, 10.1, 10.2,11.1, 11.3
27. | Tema 2.7 BiusHue yenoBeka 3u MI1-M11.(1.1,,1.3.3 (3.2, 3.3),
HA YKOCHUCTEMBI (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4, 10.1, 10.2,11.1,11.3
28. | Tema 2.8 buocdepa — 249 MI-MI11. (1.1.,1.3.3(3.2.,3.3),
rio0aabHas SKOCUCTEMA (5.2),6.4,6.5,7.1,7.3,82,9.1,
94,101, 10.2,11.1,11.3
29. | Tema 2.9 Pomb xuBBIX 34 MI-M11. (1.1, 1.3.3(3.2.,3.3),

opraHu3MoB B Ounocdepe

(5.2),6.4,6.5,7.1,7.3,8.2,9.1,
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9.4, 10.2,11.1,11.3
30. | Tema 2.10 buocdepa u 24 MI1-M11. (1.1.,1.3.3(3.2., 3.3),
YEI0BEK (5.2),6.4,6.5,7.1,7.3,8.2,9.1,
9.4, 10.2,11.1,11.3
31. | Tema 2.11 OcHOBHBIE 24 MI1-M11. (1.1.,1.3.3,3.2,, 3.3,
AKOJIOTHYECKHUE TTPOOIEeMBI 52 ,64,65,7.1,7.3,8.2,9.1,
COBPEMEHHOCTH 9.4, 10.2,11.1,611.3
32. | Tema 2.12 Ilytu pericHus 34 M1-M11. (1.1.,1.2.1.3.3.2,, 3.3),
AKOJIOTHYECKUX MPodIeM (5.2) .5.3.,,6.4,6.5,7.1,7.3, 8.2,
9.1,9.4, 10.2,10.311.1,11.3,
11.6

BocnurarejibHbIEe aCNIEKTHI U3 nporpaMmbl BOCIIUTAHUA

MBOY «Anekceesckasa COILI

MopyJab esn, 3axa4u Koapbl
KiroueBbie 1.100ecrieynTh BHICOKUI YPOBEHb TBOPUYECTBA, 1.1
OOULIEMIKOJIbHbBIE NO3HaBaTeNbHBIN XapaKTep U 00IIeCTBEHHAs 1.2
nena HaIpaBJIEHHOCTh JESTENIbHOCTH 1.3.

1.2. oprann3oBaTh COTBOPYECTBO U 1.4

COTPYAHUUYECTBO CTAPIINX U MJIAAIINX
IIKOJIFHUKOB, B3POCIBIX M JIETEH Ha BCEX dTamnax
KITIOYEBOTO JIeNa

1.3. obecrieunTh 1OOPOBOIBHOCTH BKIIFOUEHMS
IIKOJIbHUKOB B JAESITEIbHOCTh BPEMEHHBIX U
MOCTOSTHHBIX PA3HOBO3PACTHBIX 00BEANHEHUH,
cB00O/a BbIOOpa BUAOB U (pOopM paboOThL, posiel u
CBOEH ITO3MIIMHU Ha BCEX €€ dTarax

1.4.co3aTh ycinoBus JUisi BO3MOXHOCTH
MPOSIBIISITH CBOU TBOPUYECKUE CIIOCOOHOCTH,
YMEHHUs B KJIaCCE U IIKOJIE

Kiacchoe 2.1. BEICTPOUTH CUCTEMY OTHOIIICHUI Yepe3 2.1
PYKOBOJICTBO pazHooOpa3HbIe (HOPMBI BOCITUTHIBAIOIIEH 2.2
TESTENHHOCTH KOJUIEKTHBA KJlacca 2.3

2.2. co3narh OJaronpusTHBIC IICUXOJIOTO-
MearornyecKue yCaoBUs I Pa3BUTHS
JUYHOCTH, CAMOYTBEPKICHHS KAXKIOTO
00yYaroIIerocs, COXpaHEHUS HEMOBTOPUMOCTH H
PACKPBITHSI €T0 TOTEHITUATBHBIX CITOCOOHOCTEH.
2.3.0praHu30BaTh B KJ1acce 00pa30BaTCIIbHBIN
MIPOIIECC, ONTUMAIIBHBIN TSI pa3BUTHUS
MOJIOKUTEIBLHOI'0 ITOTEHIMAIA TUIHOCTH

00yJaromuxcs .
Kypcesl 3.1. Co3paTp yclioBHs AJis peanu3aluuu 3.1.
BHEYPOYHOM WHJMBUIYaJbHBIX TBOPUECKUX UHTEPECOB 3.2.
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ACATCIIBHOCTHU

JUYHOCTH.
3.2. Co3nath ycnoBus 1uisl HEPOPMaJIbHOT O
OOIIeHUS YYalIUXCs U Y OBIETBOPEHUS
NOTPEOHOCTH 00YYAIOIIUXCSl B PA3HOBO3PACTHBIX
rpyImnax.

3.3.Co31aTh ycIOBUS ISl pa3BUTHUS TBOPUECKOM
aKTUBHOCTU HECOBEPILEHHONETHUX, Peallu3ys Mpu
HTOM COOCTBEHHBIN NMPOheCcCHOHATBHBIN WU
JIMYHOCTHBIN MOTEHIMAN, OJTYYEHUS ONbITA
CaMOCTOSITETTLHOTO OOIIIECTBEHHOTO JICHCTBHSL.

3.3.

[IxOIBHBIA YPOK

4.1. Ucnonp30BaTh BOCIIUTATEIHHBIC
BO3MOKHOCTH YPOKa Y€pe3 JJEMOHCTPALINIO
MIPUMEPOB OTBETCTBEHHOTO,

IPaXKIAHCKOTO MOBE/ICHUS, TPOSIBJICHUS
YeJIOBEKOII00US U J0OPOCEePACHHOCTH

4.2. nIpUMEHSTh Ha YPOKE UHTEPAKTUBHBIE (POPMBI
paboThI, POPMUPYIOIIHE COITUATHHO-3HAYNMbBIC
KauecTBa JTUYHOCTH.

4.3. ucnoap30BaTh PECYPCHl YPOKa IS
OpraHu3alyy COIMAIbHO 3HAUUMOTO JIJIs
IIKOJIBHUKOB COTPY/THUYECTBA U B3aUMHOMU
MTOMOIIIH

- MPUMECHATH Ha YPOKE HHTEPAKTHBHBIC (POPMBI
pabotsl, hopmupyomme

KOMMYHUKATHUBHBIE HaBBIKH, COITUATILHO
oJ100psieMoe ToBeieHne, 0eCKOH(MIUKTHBIC
MEKJIMYHOCTHBIE OTHOLIEHUS.

4.4, uconap30BaTh B paMKax ypoKa MPaKTUKO-
OPUEHTUPOBAHHBIN MTOAXOT;

4.5. co3aarh yCJIOBHS B paMKax IIKOJBHOTO ypOKa
JUTSL CaMOOTIPEIeNICHUsI, CaMOOOYyUYEeHUS U
camopeanu3aii 00yJaromnuXcs

4.6. THULIMMPOBATH U MOJJICPKUBATH
UCCIIEIOBATEIbCKYIO JEATEIbHOCTD IKOJbHUKOB
B paMKax peaju3alii UMH UHJIMBUAYATbHBIX U
TPYIIIOBBIX TTPOCKTOB.

4.1.
4.2,
4.3.
4.4,
4.5.
4.6.

CamoymnpaBiienue

5.1. co3nmarp ycinoBus sl pa3BUTHSA
OpPraHU3aTOPCKUX CIIOCOOHOCTEMN KaXKa0ro,
hopMUpOBaTh JTUJAEPCKHUE KAaUeCTBA.

5.2. opMUPOBATH AKTUBHYIO TPAKIAHCKYIO
MO3UIINIO, YMETh OTCTAauBaTh €€, a eCIu
HEO0OXO0JUMO, TPUXOUTh K KOMIIPOMHUCCAM, OBITh
TBOPYECKH aKTUBHBIMH, CAMOCTOSTCIbHBIMH.

5.3. mpenocTaBUTh BO3MOKHOCTh CAMOCTOSITEILHO
MIPOSIBJIATh HHUIIMATHRY, MPUHUMATh PEIICHUS U
peaTM30BBIBaTh UX B HHTEPECAX YICHUICCKOTO

5.1
5.2
5.3
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KOJIJICKTHBA

[TpodopuenTarys

6.1. co3maBaTh MaKCUMAaJILHO Pa3HOOOPA3HYIO
NAIUTPY BIIEYATIEHUI 0 Mupe mpodeccui,
BOCTIMTAHUE YBAXKEHUS K JIOISAM TPy/a, K
pa3IMuHBIM MpodeccusM.

6.2. co3maTh ycIoBUS I MPAKTHUECKON TMPOObI
CHJI B Pa3IMYHBIX BUAAX AEATEIbHOCTH, IS
WCCJICJIOBAHMS CITOCOOHOCTEH, HHTEPECOB U
JMYHOCTHBIX OCOOCHHOCTEH /sl BEIOOpa
Oynymieit mpodeccun.

6.3.chopmupoBath npodeccuoHaIbHbIE
HaMEpEeHUs U OKa3aTh IIOMOILb B UX pealin3aluu
(comocTaBiIeHNE CBOUX BO3MOYKHOCTEH C
TpeOOBaHUSIMHU BBIOUPAEMBIX ITpOQeccuii);

6.1
6.2
6.3

Pabora ¢
POIHUTEISIMU

7.1. cnocoOCTBOBATH MOBBLIIIICHUIO
ME€IarOru4eCKOM KyJbTypbl POAUTENEH

7.2. criocOOCTBOBATH CIUIOYEHUIO POAUTEITHCKOTO
KOJUIEKTHBA YePe3 COOBITHIMHOE MTPOCTPAHCTBO
IIKOJIBbHOM M KJIACCHOM KU3HU.

7.3. croco0CTBOBATh CTAHOBJIEHUIO aKTUBHOM
[E€IarOrHYeCKOM MO3ULUNA POJUTEIIEH,
BOBJICUCHUE UX B YUEOHO-BOCIIUTATEIbHBIN
pouece

7.4. co3ath ONTUMAJIBHBIC YCIIOBUS JIJIs

(G YHKIIMOHUPOBAHUS U COBEPIIICHCTBOBAHUS
COTPpYAHHUYECTBA B pa0OOTE C POUTEIISIMU;
7.5.00b€IMHUTH YCWIIHS TI€arorudecKoro
KOJUICKTHBA ¥ POJIUTEIICH B pa3BUTHH peOCHKA
KakK JIMYHOCTHU

7.1
1.2
7.3
7.4
7.5

[IIxonpHBIC MeTHa

8.1. oka3zarh MOMOIIb yYaIlIUMCS B ITOKCKE,
MIOJITOTOBKE TIPOEKTOB M PabOT C MCIIOJIb30BAHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH

8.2. crmocoOCTBOBATH MOMYUCHUIO 3HAHUHN O
COBPEMEHHBIX TEXHUUECKHUX YCTPOUCTBAX U
yYMEHUS C HUMU paboTaTh, OBJIaJICHUE
OIpeNeJICHHBIM YPOBHEM KPUTUYECKOTO
MBILUIEHUS (CIOCOOHOCTH UHTEPIPETUPOBATH
COOOILIEHHSI CPEACTB MAaCCOBOM MH(POPMALIHH),
HaBbIKAMH CaAMOCTOATEIbHOU TBOPUYECKOI
paboThl, CBI3aHHOM C IOUCKOM, 00pa0OTKOM U
npe3eHTanreld "HPOPMAIMOHHOTO MaTepuania.
8.3. chopMupoBaTh y ydammxcsi akTUBHYIO
[IO3ULMIO B MIOJIYYEHUU 3HAHUW U YMEHU,
BBISBJISITH UH)OPMALIMOHHYIO «yTPO3Y»,
OIpENIETISATh CTETIEHb €€ OMACHOCTH, MPEABUACTD

8.1
8.2
8.3
8.4
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MOCJIEICTBUS MH(POPMAIIMOHHON «yTPO3BI» U
MIPOTUBOCTOATH UM Yepe3 ydacTue B padbore
LIKOJIBHOT'O MEIMALICHTPA;

8.4.IpUBUTH IETSIM U OJIPOCTKAM UHTEPEC K
TaK1UM NpoeccrusM Kak KypHaJuCT,
KOPPECIIOHAEHT, AU3ailHEP, KOPPEKTOP, a TAKKe
dboTopenopTép, BUAEOONEPATOP, PEXKUCCED,
PEXUCCEP MOHTAXKA U JIP.

MyseiiHoe n1eno

9.1. copmupoBaTh KyabTypy MOBEACHUS B My3€e
9.2. mpuBMBaThH YYBCTBA JIFOOBH K TIOCETKY, KPalo,
Poccuu;

9.3. BOCTIUTHIBATD Y yUAIIHXCS
IPaXKIaHCTBEHHOCTh M MATPUOTU3M.

9.4. akTHBH3UPOBAThH TTO3HABATENHHYIO U
MCCJIEIOBATENBCKYIO JEATEIbHOCTD YUAIIUXCS;
9.5. pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH

9.6. ciocoOCcTBOBATH COXPAHEHHIO TTAaMSATH 00
MCTOPUYECKUX COOBITUSIX MOceNKa, Kpas, Poccun
9.7. bopMuUpOBaATH U TIOTOIHATH My3€HHbIE
KOJUIEKITUH, 00ECIIeYBaTh COXPAHHOCTh
AKCIIOHATOB, y4eT (DOH/a IIKOJILHONW MY3EHHBIX
KOMHAT.

9.8. mpuBIIeYb BHUMAHUE 00YYAIOLIUXCS K
npodsieMaM COXpaHEHUs] UICTOPUU U KYJIbTYpPbI
nocersnka, kpas, Poccun

9.9. chopMupoBaTh U MOMOTHATH My3€HHbBIC
KOJIJIEKLIMHU, 00ECTIeUnBaTh COXPAHHOCTD
AKCIIOHATOB, y4eT (DOH/a MIKOJILHON MY3EHHBIX
KOMHAT.

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8.
9.9

10

IToxonapl u
AKCKYpPCHUH

10.1. pacimputs y ydammxcst Kpyrosop,
MOJTyY€HHUE HOBBIX 3HAHUS 00 OKpYXKaloIIei ero
COLMAJIBHOM, KYJIBbTYPHOU, IIPUPOJHOU CpelIe
10.2. Hay4HUTbCS YBAKUTEIBHO U OEPEXHO
OTHOCHUTBCS K HEH.
10.3co3naBaTh 0J1aronpusTHBIE YCIOBUS IS
BOCIIUTAHUS y YUaIlUXCs CAMOCTOSITEIBHOCTU U
OTBETCTBEHHOCTH
10.4.co3naBath 0JIarONPUSITHBIE YCIOBUS JJISI
(opMUpPOBaHUs y y4allUXCsl HABBIKOB
CaMOOOCITYKUBAIOILIETO TPYa, IPEOIOJICHHS UX
MH(PAHTWIBHBIX U 3TOMCTUYECKUX HAKIOHHOCTEH,
00y4eHHMsI palluOHATIbHOMY MCIOJIb30BAHUIO
CBOEr0 BPEMEHU, CHJI, UMYILIECTBA.

10.1
10.2
10.3
10.4

11

Opranuzanus
MpEAMETHO-
JCTETUUECKOM

11.1. pa3BuBaTh MPEAMETHO-ICTETUUYECKYIO CPENY
LIKOJIbI M PEaJIM30BBIBATh €€ BOCHUTATEIbHbIE
BO3MOXKHOCTH

111
11.2
11.3
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cpensbl

11.2. hbopmupoBaHre YyBCTBA BKYCa U CTHIIS
11.3. cozmanue aTMocQepbl ICUXOIOTUIECKOTO
koMpopTa
11.4. popMupoBaHUE YYBCTBA BKyCa W CTUJIA,
11.5. co3zganue arMocdepbl ICUXO0IOrHYECKOT0
KoMdopTa
11.6. n03UTUBHOE BOCTIPUATHE PEOEHKOM ILKOJIbI
11.7. obGoraiieHre BHYTPEHHETO MUPA YICHHKA
11.8. bopmupoBaHue 4yBCTBA BKYCa U CTUJIS
11.9. cozpanme aTMocdepbl MCUXOTOTUIECKOTO
koMpopTa
11.10. mo3uTUBHOE BOCTIPUATHE PEOECHKOM IIKOJIBI

11.4
11.5
11.6
11.7
11.8
11.9
11.10
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