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1. HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma mo OMOJIOTUH Ha YTIyOJICHHOM YPOBHE COCTABJICHA HA OCHOBE!

- IporpaMMbl cpeaHero obmero obpazoBanus mo Owosormm st X-X|  Kiaccos,
npo¢mibHbIA ypoBeHb (aBTOp — B.b. 3axapos, 2004);

- (¢enepadbHOrO  TOCYAAPCTBEHHOTO OOpPa30BaTEILHOTO CTaHAApPTa CPEIHEro OOIIero
oOpazoBanus 1Mo Ouonoruu (MpoUIBHBIA YPOBEHb) B COOTBETCTBUU C TPEOOBAHHUSAMH K YPOBHIO
MOJITOTOBKH BBHIITYCKHUKOB CPEHEH HIKOJIBI.

[Iporpamma paccuntana Ha 4 daca B Hegemto B 10 u 11 xmacce , Bcero 280 vacos.

2. HJIaHI/IpyeM])Ie pe3yJabTaTbl OCBOCHUS NMPEaAMETA

HJIaHI/IpyeMbIe JIMIHOCTHBIC PE3yJbTaThbl OCBOCHUS IMPOTPaMMbI

JIN4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOLIEHNI 00y4aOIIMXCH K cede, K CBOeMY 310POBbI0, K
NMO3HAHMIO celsi:

- OpUEHTalMs OOYyYaroUIMXCsi Ha JIOCTHKEHHE JMYHOTO CYACThs, pPEAM3alui0 TMO3UTHUBHBIX
KU3HEHHBIX TEPCHEKTUB, HWHHUIMATUBHOCTb, KPEAaTHBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTh CTABUTH IEJIA U CTPOUTH KU3HECHHBIC TIJIaHbL;

- TOTOBHOCTh M CIIOCOOHOCTh 00ecTeyuTh cebe U CBOMM OJIU3KUM JOCTOWHYIO KM3HB B IPOLIECCE
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMW JIEATEIIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH O0YYaroNINXcs K OTCTauBaHUIO JIMYHOTO JTOCTOUHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTh BBIPAOATHIBATh COOCTBEHHYIO IMO3HUIIMIO TIO0 OTHOIICHHUIO K
OOIIECTBEHHO-TIOJTUTHYECKUM COOBITUSIM MPOLUIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUA U
OCMBICJIEHUS UCTOPHH, TyXOBHBIX [IEHHOCTEHU U IOCTUKEHUIN HAIIEH CTPAHBI;

- TOTOBHOCTh U CIIOCOOHOCTH O0YYarONINXCcs K CAMOPa3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU
C OOIIEYETIOBEYECKUMH IICHHOCTSIMU M HJieajlaMd TPaXXJaHCKOTo 0O0IecTBa, MOTPeOHOCTh B
(bU3MYECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-03/10POBUTENBHON I€ATEIbHOCTHIO;

- MPUHATHE U pealn3alus I[EHHOCTEH 3I0pOBOTO0 W 0e30macHOro olpasa KU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXOJIOTHYECKOMY
310POBBIO;

- HETIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHUS, YIOTPEOIECHUS allKOTr0JIsl, HAPKOTHKOB.

JInuHOCTHBIE Pe3yJbTaThI B c(pepe oTHOMIeHNI 00yuarommxcs K Poccuu kak k Poaune
(OteuectBy):

- poccuiickasi HWIECHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUCKOM WJICHTUYHOCTH B
MOJIUKYIBTYPHOM  COIIMYME€, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyap0e Poccum, maTpuoTmsM, TOTOBHOCTh K CiyxeHHI0O OTedecTBy, €ro
3aIIuTe;

- YBaXKEHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Inepen PoauHOM, ropIoCTH 3a CBOM Kpaw,
cBO0 PoauHy, mpomuioe W HacTosllee MHOTOHALMOHAJIBHOTO Hapoaa Poccuu, yBaxeHHe K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, duiar, THMH);

- (¢dopMupOBaHHE YBAXEHHs K PYCCKOMY S3bIKy Kak TOCYJapCTBEHHOMY sI3bIKy Poccuiickoit
Oenepanyy, SBISAIOMIEMYCS OCHOBOM PpPOCCHUMCKOM WAEHTUYHOCTH U TJaBHBIM  (aKTOpPOM
HALIMOHAJILHOTO CAMOOIIPEIEIICHHUS;

- BOCIIUTAaHUE YBAKEHUSI K KYJIbTYpE, sI3bIKaM, TPAAHUIUAM U 0ObIYasiM HapOJOB, MPOKUBAIOIINX B
Poccutickoit denepanuu.

JInuHoCTHBIE pPe3yabTaThl B cepe OTHOILIEHUIT 00ydaroIuXcs K 3aKOHY, TOCYy1apcTBY U K
rPa’*KAaHCKOMY 001LEeCTBY:



- IPaXXAAHCTBEHHOCTb, I'PAXIAaHCKAasl MMO3ULUS aKTUBHOIO M OTBETCTBEHHOI'O 4JI€HA POCCUHCKOIO
00I11€CTBa, OCO3HAIOIIET0 CBOM KOHCTHTYLIMOHHBIE IpaBa M OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH U
MPABOMOPSIIOK, OCO3HAHHO NMPHUHUMAIONIETO TPATUIIMOHHBIC HAIMOHATIBHBIE M OOIICUEIOBEUYECKIE
I'YMaHHCTUYECKHE U JEMOKpaTUYeCKHE IEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLIECTBEHHON KU3HHU;

- NpU3HAHHE HEOTYYXIAeMOCTH OCHOBHBIX IpaB M CBOOOJ 4YEJIOBEKa, KOTOPHIC MpPUHAAJIECKAT
KaX/0MYy OT POXJIEHHUsS, T'OTOBHOCTh K OCYILECTBIEHUIO COOCTBEHHBIX IIpaB MU CBOOOJ Oe3
HApyLIEHHs MPaB U CBOOOA IPYTuX JIUI], TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIC MPaBa U CBOOOIBI
YeJ0BEKa U IPaKJaHMHA COIVIACHO OOLIEHPU3HAHHBIM IPUHIMIIAM U HOPMaM MEXJIyHapOIHOI'O
npaBa u B coorBerctBuM ¢ Koncturynmeir Poccuiickon @enepanuu, npaBoBas U IOJIUTHYECKAS
I'PaMOTHOCTB;

- MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M OOLIECTBEHHOU
IIPAKTUKH, OCHOBAHHOE HA JAMAJOre KyJIbTYyp, a TAKXKE pa3IMuHbIX (OPM OOLIECTBEHHOI'O CO3HAHUS,
OCO3HaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

- MHTEpUOpHU3alUsl ILEHHOCTEH JEMOKPATUUM M COLMAIbHOW COJHMAAPHOCTH, T'OTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIIEHUH B IPYIINE WM COUUAIBHON OpraHu3aluu;

- TOTOBHOCTb O0YYarOLIMXCsl K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHH PEILICHUH, 3aTparuBaroIiux
UX IpaBa U MHTEPECHl, B TOM YMCJIE B PA3NIMYHBIX (opmMax OOIIECTBEHHON CaMOOpraHU3alUH,
CaMOYIIpaBJIeHHsI, OOIIECTBEHHO 3HAUMMOMN JEATEIbHOCTH;

- IPUBEPKEHHOCTh UJAESIM MHTEPHALMOHAIM3Ma, JAPYKObI, paBEHCTBA, B3aMMOIIOMOILM HApOJIOB;
BOCIIUTAaHHE YBAKUTEIHHOI'O OTHOLICHHUS K HAIMOHAJIBHOMY JOCTOMHCTBY JIIOJIEH, UX UYyBCTBaM,
PEIUTHO3HBIM YOCKICHUSM;

- TOTOBHOCTb OOYyYaroIIUXCS MPOTHUBOCTOATh HUAEOJIOTUM  HKCTPEMH3Ma, HAIMOHAIN3MA,
KceHo(poOMM; KOppYNIUH; AUCKPUMHHALMK TI0  COIMAJIBbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IPU3HAKAM U JPYTUM HETaTUBHBIM COLUAJIbHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aIOIIHUXCS € OKPY/KAMIMMH JHOIbMH:

- HPABCTBEHHOE CO3HAHME M IIOBEJECHUE HAa OCHOBE YCBOEHHUS OOIEYESIOBEYECKHX IIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJEHUS B OJUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU
JMAJor C JAPYTMMHU JIIOABMH, JAOCTHraTh B HEM B3aMMOIIOHMMAaHMS, HaXOAWUTh OOIIME eI U
COTPYIHHUYATH IS UX JTIOCTHIKEHUS;

- MPUHATHE TYMAaHUCTUYECKUX ILIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00pOKeIaTelnbHOe
OTHOIIEHUE K JPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

- COCOOHOCTh K CONEPEKMBAHUIO U (POPMUPOBAHHE MO3UTUBHOTO OTHOIIEHUS K JIIOISIM, B TOM
yyclie K JMIAM C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbSl M HWHBaJIWAAaM; OEpexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (U3NYECKOMY M IICHXOJIOTHYECKOMY 3/0POBBIO
JPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh [IEPBYIO TOMOIILb;

- (opMHpOBaHUE BBIPA)KEHHOW B MOBEJACHUU HPABCTBEHHOM MO3MUIIMU, B TOM YHUCJIE CIIOCOOHOCTH K
CO3HATEJIbHOMY BBIOOPY /100pa, HPaBCTBEHHOTO CO3HAHMSI M IOBEACHHUS Ha OCHOBE YCBOCHMS
00III€YeTIOBEYECKMX LEHHOCTeH M HPAaBCTBEHHBIX UYBCTB (YECTH, J0JIra, CHPaBEIJIMBOCTH,
MUJIOCEPIUS U PYKETIO0H);

- pa3BUTHE KOMIIETEHLMH COTPYJHUYECTBA CO CBEPCTHMKAaMH, JIE€TbMH MIIAJIIErO BO3pacTa,
B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeIOBATEIHCKON, TPOSKTHOM
U IPYTUX BHJIAX JESTEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHH OOYy4YAalOUIUXCH K OKPYKAKWIIEMY MHPY,
JKMBOH NPUPO/JE, XYyA0KECTBEHHOM KYJIbType:

- MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPUYECTBY, BIaJE€HHE JOCTOBEPHOM HHPOpManueil o
MEPEIOBBIX TOCTHKEHUSAX M OTKPHITUSX MUPOBOM M OTE€UECTBEHHOW HayKH, 3aMHTEPECOBAaHHOCTH B
HAYYHBIX 3HaHUAX 00 YCTpOHcTBE MHpa U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJE CaMOOOpPa30BaHUIO, HA MPOTKEHUU
BCEHl JKM3HU; CO3HATENbHOE OTHOIIEHUE K HENPEephIBHOMY O0Pa30BaHUIO KaK YCJIOBHIO YCIIEUTHOMN
npo¢eCCHOHAIBHON 1 00IIIECTBEHHON JEATEIbHOCTH;



- DKOJIOTMYECKas KyJIbTypa, OEpeKHOE OTHOIIECHUS K POJHON 3eMje, MPUPOTHBIM OOraTCTBaM
Poccun u mupa; nmoHMMaHWE BIUSHUS COLMAIBHO-)KOHOMUYECKHX ITPOLIECCOB HA COCTOSIHHE
MPUPOJIHOMN M COLIMATIBHOM CpPeJibl, OTBETCTBEHHOCTh 33 COCTOSIHME NMPUPOJIHBIX PECYPCOB; YMEHUS U
HaBBIKM PAa3yMHOT0 MPUPOJOIOJIb30BAHNS, HETEPIUMOE OTHOLIEHUE K JIEUCTBHSM, IMPHUHOCAILIUM
BpEJI DKOJIOTHH; MPUOOPETEHUE OIBITa KOJIOTOHAINIPABICHHON NESATEeIHbHOCTH;

- ACTETHYECKOE OTHOILIEHUS K MHPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPOHCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMEHNH 00y4alOIUXCH K ceMbe M POAUTEISAIM, B TOM
4yKc/ie MOArOTOBKA K CeMeifHOM KIU3HM:

- OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O IPUHSATUSA LIEHHOCTEH
CEMEHHOM KU3HHU;

- TMOJOXUTENbHBIM 00pa3 ceMbH, POAUTENLCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPHUOPHU3ALUSL
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHHS 00YUAKOIIUXCS K TPYAY, B cepe cONHAIBHO-
IKOHOMHUYECKUX OTHOIICHHUI:

- yBaJke€HHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOCH COOCTBEHHOCTH,

- OCO3HaHHBIM BbBIOOp Oynymed mpodeccun Kak MyTh U CIOCO0 peanu3aluu COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

- TOTOBHOCTh OOYYarOIIUXCSI K TPYAOBOW MPO(EeCCHOHAIBHOM NEATSILHOCTH KaK K BO3MOYKHOCTH
YUYaCTHs B PEUICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOJIEM;

- TOTPEOHOCTh TPYIUTHCS, YBAXKCHHE K TPYAYy W JIOASIM TpPyHIa, TPYIOBBIM JIOCTHIKCHUSM,
JTOOpOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOLICHHE K pa3HbIM BHIAM TPYIOBOH
NS TEITbHOCTH;

- TOTOBHOCTh K CaMOOOCITY)KHBaHHIO, BKJIIOYasi OOydeHHE ¥ BBIOJHEHHE JIOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJIbTaThl B cepe Pu3nueckoro, NCUX0I0ri4€CKOro, COUAILHOr0 U
aKaJeMH4ecKoro 0,1aromnoJry4yus 00y4aommxcs:

- (¢u3nyeckoe, 3MOIMOHAIBHO-TICUXOJIOTUYECKOe, COIMaIbHOE Oaronojy4yre oO0ydaromuxcs B
KHM3HU 00pa3oBaTeNbHOM OpraHu3alyy, OUIYIIEHHE JeThbMH 0€30MacHOCTH M TCHXOJOTMYECKOTrO
koM(popTa, THPOPMAITMOHHOM 0€3011aCHOCTH.

HJIaHI/IpyeMbIe METANIPEAMETHBIC PE3YJ/ILTATBI OCBOCHUS IMPOTrpaMMbI

MetanpeameTHble pe3ynbTaTbl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBbl PEACTaBIEHBI
TpeMs TpyIIamMHu YHUBEPCAIbHBIX yueOHbIX aercTBuil (VY /)

1. PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
BelIlTyCKHHMK HaydnuTCA:

- CaMOCTOATENIbHO ONpPEAENATh IeNM, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OTIPEICTUTh, UTO IIEJTh IOCTUTHYTA;

- OIICHUBAaTh BO3MOXHBIE TOCIEJICTBUS JOCTHXKEHMSI IIOCTAaBJIECHHOM WEIM B JEATEIbHOCTH,
COOCTBEHHOM XW3HM W JKW3HU OKPYKAIOMIMX JIFOJCH, OCHOBBIBASICh Ha COOOPaKCHUSIX STHKH U
MOpaly;

- cTaBuTh W (GOPMYIUPOBATh COOCTBEHHBIE 3aJaudi B OOpa30BATEIHHOW JCSITEIBHOCTH U
KU3HEHHBIX CUTYalLUsIX;



- OLICHMBAThH PECYPCHI, B TOM YHCJIE BpPEMs U IpyrHe HeMaTepHalbHbIe PeCypchl, HEOOXOIUMBIE IS
JOCTUKEHHUSI TIOCTABJICHHOM LIeTH;

- BBI6I/IpaTB NyTb JOCTHMXXCHUA LCJIH, INIAHUPOBATH PCHICHUC IMOCTABJIICHHBIX 3aJiad, OINITUMU3HUPYI
MaTepuaIbHble U HeMaTepUalIbHbIE 3aTPaThI;

- OpraHu30BBIBATH I(PPEKTUBHBIN TTOUCK PECYpCOB, HEOOXOIUMBIX IS TOCTHKEHHS TIOCTABICHHON
eI,

- COIOCTABJIATh MOJIYYSHHBIN pe3ybTaT ACITEIbHOCTH C TOCTABICHHOW 3apaHee LETbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

BbInyckHHUK Hay4YHUTCS:

- UCKaThb M HAaXOIUTb OOOOLIEHHBbIE CHOCOOBI pPELIeHUs 33hady, B TOM YHUCIE, OCYLIECTBIAThH
pa3BepHYTHI HMHPOPMALMOHHBIA TONUCK W CTaBUTb HAa €ro OCHOBE HOBBIE (y4eOHBIE U
[I03HABATENbHbIC) 331a4H;

- KpUTHYECKH OLIEHWBATh W MHTEPIIPETUPOBATh MH(POPMALIMIO C Pa3HBIX MO3HUIIMH, PaclO3HABATh U
(buKcupoBaTh NPOTUBOPEUHS B HH(OPMAILIMOHHBIX UCTOUHUKAX;

- WCIOJNb30BaThb  pA3IMYHbIE  MOJEJIbHO-CXEMaTHYECKHE CpEeACTBAa JUlsl  IpEACTaBICHUS
CYIIECTBEHHBIX CBs3€H M OTHOIIECHUH, a TAK)Ke MPOTUBOPEUUH, BBIABICHHBIX B MH()OPMAIIMOHHBIX
HCTOYHUKAX;

- HAXOJUTh U MPHUBOJUTH KPUTUYECKHUE apTyMEHThl B OTHOILICHUM JACUCTBUM U CYXAEHUH Ipyroro;
CIIOKOWHO M pPa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEYaHUSM B OTHOIIEHUU COOCTBEHHOI'O
CYXJIEHUs], pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOAWTH 33 paMKH Y4YeOHOTO MpeaMeTa M OCYIIECTBIATH LEJICHAIPABICHHBI ITOMCK
BO3MOKHOCTEH IS IIMPOKOTO NEPEHOCA CPEACTB U CIIOCOOO0B ACHCTBUS;

- BBICTPauMBaTh HHAMBHUIYAJIbHYIO OOpa30BATEIbHYIO TPACKTOPHUIO, YUYMTHIBAsS OrPAHUYEHHUS CO
CTOPOHBI IPYI'MX YYaCTHUKOB U PECYPCHBIE OTPaHUUYCHMS;

- MEHATD U yJEp>KUBATh Pa3Hble MO3UIMH B I03HABATEIbHON JAESITEIbHOCTH.

3. KoMmMyHHUKaTHBHBIC YHUBEPCAIbHbIC y4eOHbIC 1eHCTBHA

BbInmyckHUK Hay4uTCs:

- OCYILIECTBJATH JEJIOBYI0O KOMMYHHUKAILMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMU (Kak
BHYTpM 00pa30BaTeNbHON OpraHu3aluu, TaKk U 3a ee MpejaeiaMu), MoaA0MpaTh MapTHEPOB IS
JIENIOBOM KOMMYHMKAIIUM MCXOJ M3 COOOpaKeHWH pe3yIbTaTUBHOCTH B3aUMOJEHUCTBUSA, a HE
JINYHBIX CUMIIATUH;

- IIPU OCYILECTBICHUH TPYNIOBON pabOTHl OBITh KaK PYKOBOJIMTENEM, TaK U YIEHOM KOMaH/bl B
pas3HbIX poJsiX (reHepaTop UAeH, KPUTHK, UCIIOTHUTENb, BEICTYAIOUIHMA, SKCIIEPT U T.1.);

- KOOPJAMHUPOBATb U BBHIIOJHATH pPabOTy B YCIOBUSIX pEAIbHOIO, BUPTYAJIBHOIO U
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

- Pa3BEpPHYTO, JOTUYHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIOJIB30BAHUWEM aJIEKBAaTHBIX
(YCTHBIX ¥ IUCbMEHHBIX ) SI3bIKOBBIX CPE/CTB;

- pacno3HaBaTh KOH(IMKTOT€HHbIE CUTyallMd M MPEeJOoTBpaIlaTh KOH(MIMKTHI O MX aKTUBHOMN
¢da3pl, BBICTpaMBaTh JIEJIOBYI0 M 00Opa30BaTENbHYI0 KOMMYHHUKALMIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYKJICHHUM.

Il1annpyeMble NpeAMeTHbIE Pe3y/JbTAaThl 0CBOCHHS MIPOrPaMMbI
BbinyckHUK Ha yriy0JIleHHOM YPOBHE HAYUMTCSH:

- OIIEHUBATh POJIb OMOJIOTUYECKUX OTKPBITHI M COBPEMEHHBIX UCCIIEIOBAaHUN B Pa3BUTUU HAYKU U B
MPAKTUYECKOU EeSTEIbHOCTH JIOJIEH;



- OIICHMBATh pOJb OWOJOTMM B (OPMUPOBAHUU COBPEMEHHOW HAYYHOH KApTUHBI MUpA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OUOJIOTHH;

- YCTaHABJIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOIOJIArAIOIINX OMOJIOTMYECKUX TOHATHH (KIeTKa,
OpraHus3M, BHJ, D3KOCHCTeMa, Ouocdepa) C OCHOBOIOJATAIOMIMMU TOHATHSAMU APYTHX
€CTECTBEHHBIX HAYK;

- 00OCHOBBIBaTh CHCTEMY B3TJIAIOB Ha >KMBYIO HPHUPOJY W MECTO B HEH UEJIOBEKa, MPUMEHSS
OMOJIOTMYECKHE TEOpHUU, YUYCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMAaTh TPAHUIBI UX
MPUMEHUMOCTH;

- MPOBOJUTH YYEOHO-HUCCIECIOBATEILCKYIO ICSATEIBHOCTh MO OWOJIOTHU: BBIIBHTaTh THUIIOTE3BI,
IJIaHUPOBaTh PaboTy, OTOMpaTh W MPeoOpa3OBBHIBATH HEOOXOAUMYIO HHGOPMAIUIO, MPOBOJHUTH
SKCIIEPUMEHTBI, HMHTEPIPETUPOBATh PE3YJIbTATHI, JI€aTh BBIBOJBI HAa OCHOBE IMOJYYEHHBIX
pe3yJIbTaToOB;

- BBISIBJISITH M1 OOOCHOBBIBATh CYIIIECTBEHHBIE OCOOCHHOCTH PAa3HbIX YPOBHEHM OpraHU3alluy KU3HH;

- YCTaHaBJIUBAaTh CBS3b CTPOCHMS M (DYHKIIMA OCHOBHBIX OMOJOTHYECKUX MAKPOMOJICKYJI, UX POJIb B
mporeccax KJIETOYHOTO METa00IN3Ma;

- pewmaTth 3aJayd Ha omnpexaeneHue nocieposarensHocTu HykineotunoB JJHK um uPHK (MPHK),
antukogoHoB TPHK, mocnegoBatenbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe Oesika, IPUMEHSIS 3HAHUS O
peaKkusIX MAaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJIe, TPUHIIUIIE KOMILIEMEHTAPHOCTH;

- JlefaTh BBIBOJIBI 00 M3MEHEHHUSX, KOTOphIE MPOU30HAYT B MPOIIECCaX MATPUUYHOIO CHHTE3a B
cily4ae U3MEHEHHMs nocieqoBaTesbHOoCTH HykiaeoTuaoB JHK;

- cpaBHUBaTh (pa3bl JIEJICHUSI KJIETKU, PEIIaTh 33/1adud Ha OMpPE/ICJICHUE UM CPABHEHHE KOJWYECTBA
reHeTudeckoro Marepuaia (xpomocoM u JIHK) B kieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX
(hazax KJIETOYHOTO ITUKJIA,

- BBIBJIATH CYILIECTBEHHBbIE MPU3HAKU CTPOECHUS KIETOK OPraHW3MOB PAa3HbIX LAPCTB KUBOU
MIPUPO/IbI, YCTAaHABIUBATH B3aUMOCBSA3b CTPOCHUS U (PYHKIIUI YacTei U OPraHOUIO0B KIICTKH;

- 000CHOBBIBaTh B3aUMOCBS3b IITACTUYECKOTO M YHEPIrETUICCKOTO OOMEHOB; CPAaBHUBATD MPOIIECCHI
MJTACTHYECKOTO U IHEPTETUUECKOTO0 0OMEHOB, MMPOUCXOISANINX B KIETKAX )KMUBBIX OPTaHU3MOB;

- ONpPEIENATh KOJIMYECTBO XPOMOCOM B KIIETKaX PacTEHUU OCHOBHBIX OTJIEJIOB Ha Pa3HbIX 3Tamax
JKM3HCHHOT'O IMKIIA;

- pemiath TeHETUYECKWE 3aJauyd Ha AWTUOPUIHOE CKpElIMBaHUE, CILEIUICHHOE (B TOM 4HCIE
CIEIUICHHOE C TIOJIOM) HAacCleOBaHUE, AaHAIM3UPYIONIEe CKpEIIMBAaHHUE, TPUMEHSS 3aKOHBI
HAaCJIEACTBEHHOCTH M 3aKOHOMEPHOCTH CLIETNIEHHOTO HACJIEeI0BAHMS;

- pacKpbIBaTh NMPUYUHBI HACJIEJACTBEHHBIX 3a00JIEBaHHI, apryMEHTHPOBATh HEOOXOIUMOCTH MEp
MIpeIyNpexACHUS TaKUX 3a00IeBaHMUI;

- CpaBHHMBATh Pa3HbIE CIIOCOOBI PA3MHOXKEHHUS OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE 3TAIbl OHTOTE€HE3a OPTaHU3MOB;

- BBIBIIATh TPUYMHBI W CYIIECTBEHHBIE TIPU3HAKKM MOJU(MUKAIMOHHOW U MYTAIlMOHHOU
M3MEHYUBOCTH; 00OOCHOBBIBATH POJIb M3MEHYUBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

- 000CHOBBIBATh 3HAYEHWE PA3HBIX METOJIOB CEJIEKIIMHM B CO3JIaHUU COPTOB PACTEHUMU, TOPOJ
KUBOTHBIX U ITAMMOB MUKPOOPTaHU3MOB;

- 00OCHOBBIBaTh TMPUYHHBI U3MEHSEMOCTH W MHOT000pa3Ws BHJIOB, NMPUMEHSSI CHHTETHYECCKYIO
TEOPHIO IBOJIOLINH;

- XapaKTePU30BaTh MOIMYJIAINI0 KaK €IMHUILY SBOJIOIHH, B KAK CUCTEMATHIECKYIO KaTErOPHIO U
Kak pe3yJIbTaT 3BOJIOLUY;

- YCTaHaBIIMBATh CBSI3b CTPYKTYPHI U CBONCTB SKOCHUCTEMBI;

- COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (CETH MUTAHUS ), IPOTHO3UPOBATH
WX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHS ()aKTOPOB CPEIbI,

- apryMEHTHUPOBATH COOCTBEHHYIO IMO3HMIIMIO IO OTHONIEHUIO K HJKOJOTMYECKHUM IMpolieMaM |
MOBEJICHUIO B IPUPOIHON CpEIE;

- 000CHOBBIBATh HEOOXOIUMOCTh YCTOMYMBOTO Pa3BUTHS KaK YCIOBHUSI COXpaHEeHUs Onocdeps;

- OIICHMBAaTh TMPAKTHUYECKOEC M STUYECKOE 3HAYCHHE COBPEMEHHBIX HCCIICIOBAHMM B OHOJIOTHH,
MEIHIINHE, YKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;



- BBISIBJIATH B TEKCTE OMOJIOTHYECKOTO COJIEpKaHMs TPOOJIeMy M apryMEHTUPOBAHHO €€ OOBSICHATD;
- TMPeACTaBIATh OHMOJOTHYECKYI0 HWH(OpPMANMIO B BHJAE TEKCTa, TaOJMIBI, CXEMbI, rpaduka,
AuarpaMmbl U ACJIaTh BBIBOABI HA OCHOBAHUU ITPCACTABJIICHHBIX TAHHBIX; Hp€O6pa3OBbIBaTB rpa(pmc,
TaOJUILY, TUarpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COJICPKAHUS.

BoeinyckHuK Ha yriyOJaeHHOM YPOBHE MOTYYUT BO3MOXHOCTh HAYUUThCS:

- OpraHW3O0BBIBAaTh W MPOBOAUTH WHIWBHAYAIbHYI HCCIEAOBATEIBCKYIO JEATEIBHOCTh TIO0
Oouonoruu (Win pa3pabarbiBaTh WHAWBUAYAIBHBINH MPOEKT): BBIABUTATH THUIIOTE3BI, IJIAHUPOBATH
paboty, oTOMpaTh U NMPEOOPa30BLIBATh HEOOXOAUMYIO WH(OPMAIIHIO, TPOBOIUTH AKCIIEPUMEHTHI,
WHTEPIPETUPOBATh PE3YyJbTaThl, J€JaTh BBIBOJbI HA OCHOBE IMOJYYCHHBIX pE3YJIbTaTOB,
MPEACTABIISTH IPOIYKT CBOMX UCCIIEIOBAHU;

- MPOTHO3UPOBATH TMOCIEJACTBUS COOCTBEHHBIX MCCIIEOBAHUNA C YYETOM JTHUYECKUX HOPM U
9KOJIOTUYECKHUX TPEOOBaHMIA,

- BBIACIIATH CYNICCTBEHHBIC OCOOCHHOCTH JKM3HECHHBIX ITUKJIOB IPEICTABUTENCH Pa3HBIX OTIACIIOB
pPacTEHUI W TUIIOB )KUBOTHBIX; U300PaKaTh IIUKJIBI PA3BUTHS B BUJIE CXEM;

- QHAJIM3MPOBATH U HMCIIOJIB30BATh B PEIICHUN YYCOHBIX M MCCIEAOBATEIBCKUX 3a71a9 HHPOPMAITHIO
0 COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH, MEIUIIMHE U SKOJIOTHH;

- apryMEeHTHpPOBaTh HEOOXOJAMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COI[MOTYMaHUTAPHOTO
3HAHUA B AMI0XY WH(OPMALIMOHHON [TUBUIH3AIHH;

- MOJICTMPOBATh U3MEHEHHE SKOCHUCTEM O] BIMSHUEM Pa3IMIHBIX TPYII (AKTOPOB OKPYKAOIIEH
CpeIibl;

- BBUIBIISAITH B TMPOIECCE HCCIEAOBATEIBCKON JEATENBHOCTH TOCIEICTBUS aHTPOIOTC€HHOTO
BO3JICHCTBHUSl Ha SKOCHCTEMBI CBOETO PETHOHA, Mpejiararh CriocoObl CHHKEHHUS aHTPOIIOTCHHOTO
BO3JCHUCTBHUS Ha YKOCHCTEMEI,

- HMCTOJIb30BaTh MPHUOOPETCHHBIC KOMIIETCHIIMM B MPAKTHYCCKON ACATEIHPHOCTH U ITOBCEIHEBHOM
KU3HH IS TPUOOPETEHUS OMBITA JACSITEIILHOCTH, MPEAIIECTBYIONIEH TPodeccCHoHanbHOM, B OCHOBE
KOTOPOM JIEKUT OMOJIOTHS KaK yu4eOHBIN peaMeT.

3. COAEP’) KAHME YYEBHOI'O IPEJIMETA
10 kaacce

BBEJIEHUE (2uaca)

Mecto yuebnoro mpeamera Obwas  Ouonocusi B~ CUCTEME €CTECTBEHHO-HAYUYHBIX
JTUCIUTUINH, a TaKXke B OMojornyeckux Haykax. Llenu u 3amaum xkypca. 3HaueHHE MpeaMera Jis
MOHUMAaHUS €IMHCTBA BCETO YKMBOTO UM B3aMMO3aBHCHUMOCTH BCeX dacTei orochepsl 3emiu.

Paznen 1
BBenenue B 6uosioruio (84acon)

TEM A 1.1. TIPEJJMET U 3AJJAYY OBLLE BUOJIOTUH.
YPOBHU OPTAHU3ALIAU )KHUBOM ITPUPO/IBI (3uaca)

Buonorus kak Hayka; mpeaMeT W METOAbl M3ydeHus B Ouonoruu. OObeKT W3YICHHUS
OMOJOrMM — OMoJoruyeckue cucTeMbl. OOIHMe Npu3HaKd OHodorndeckux cucreM. OOrmas
Owosnoruss -  y4eOHas  JUCHUIUIMHA 00  OCHOBHBIX 3aKOHOMEPHOCTSX BO3HUKHOBEHUS,
pa3BUTUA W TOJJAEpKaHUd Xu3HM Ha 3emie. OOmas OWOJOTUS KaKk OJWH W3 HUCTOYHUKOB
GbopMHUpPOBaHHS  THATEKTHUKO-MATEPHAIIUCTUUECKOTO  MHPOBO33peHusa.  OO0miednoaoruueckme
3aKOHOMEPHOCTH - OCHOBa paIMoOHaIBLHOTO PUPOIOTIONH30BAHUS, COXpaHEHUE
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OKpY’KaoIllel Cpenpl, MHTCHCU(UKAIIMK  CEIbCKOXO3SMCTBEHHOTO0  TNPOU3BOCTBA u
COXPAHEHHMs 3/I0POBbsI YETIOBEKA.

Ompacnu buonozuu, eé ceazu c opyeumu naykamu (xumuedt, ¢usukoi, reorpadueii,
aCTpOHOMUEH, HUCTOpHEH W 1p.). Ponb OMOJIOTHMYECKUX TEOpHid, WaeH, rurnoTe3 B hOpPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUpA.

XKuzup kak ¢Qopma CyllecTBOBaHMS MAaTE€pUU; ONPEAEICHUE IOHATUS <OKU3HbY.
’KuzHp W KHBOE BEIIECTBO; KOCHOE, OMOKOCHOE M OMOTeHHOE BEImecTBO Ouocepbl. YpOBHHU
OpraHu3aluu AKUBOU MaTepuu U [PUHLHUIBL UX BBIJICJICHUS; MOJIEKYJISIPHBIH,
CyOKJICTOYHBIH, KJIETOYHBIH, TKAHEBBI M OPraHHBIMH, OpraHU3MEHHBIH, HOIYJISALUOHHO-
BUJIOBOM, OMOIIEHOTHYECKHH U OnochepHbIil ypOBHH OpraHU3aLUU KUBOTO.

Jemoncmpayua. CxeMbl, OTpakaloIIM€ MHOTOYPOBHEBYIO OpPraHM3ALUIO JKUBOTO
(opraHM3MeHHbIH U OMOLIEHOTUYECKUN YPOBHN).

T EM A 1.2. OCHOBHBIE CBONCTBA »XUBOI'O. MHOI'OOBPA3UE KNBOI'O
MUPA (54acoB)

EnuHCTBO XMMHYECKOro cocraBa >KMBOW MaTEpHH; OCHOBHBIC TPYIIIBI XUMUYECKUX
3NMIEMEHTOB M MOJIEKYJ, oOOpasymolue J>KMBOE  BemecTBO Ouocdepsl. OTIMYHUTENbHbBIC
npu3Haky xkuBoro. Kiieroynoe cTpoeHue opraHusMoB, Hacemsomux 3emtro. OOMEH BeliecTB
(MeTaboim3M) U caMOperyisnus B OMOJOTMYECKMX CHUCTEMax; IMOHSATHE O TOMeocTa3e Kak 00

00s13aTeIbHOM YyCJI0BHUU CYLICCTBOBAHUSA KHUBBIX CHUCTCM. CaMOBOCHpOI/ISBeI[eHI/IC;
HaCJICACTBEHHOCTD U HU3MCHYHMBOCTb KaK OCHOBa CYHICCTBOBAHHA JKHBOM Marepruu, HX
IIPOABJICHUA Ha pa3/IMYHbIX YPOBHAX OopraHusanuu JXKUBOIO. Poct wm Ppa3BUTHC.

PaznpaxkumocTs; GopMbl U30MpATEBHONW pEaKIMU OPraHW3MOB HA BHEIIHHUE BO3JCHCTBHUS
(Oe3ycinoBHbIE U YCIOBHBIE PeQIIeKChl; TaKCHCHI, TPOIMU3Mbl W HACTHH).

PutMu4HOCTE  TPOIECCOB  KU3HEACATENBHOCTH,  OMOJOTUYECKHE PUTMBI  H HX
aJanTUBHOE 3HaueHue. JIMCKPETHOCTh JKMBOrO BEIIECTBA W B3aWUMOOTHOILIEHHE 4YacTU U
eJgoro B OWOCHCTEMaxX. OHEPro3aBUCUMOCTh JKMBBIX OpPraHu3MoB; (OpPMBI MOTpeOIeHUS
SHEPTHUH.

OJHOKJIETOYHBIE U MHOTOKJIETOYHbIE OPTaHU3MBL. TKaHU, Op2aHbl, CUCHIEeMbl OpP2aHo8,
UX 83AUMOCBA3b KAK 0CHO8A yenocmuocmu opeanusma. I'ereporpodsl. Canpogumsi, napazumoi.
ABtoTpodnl (xemoTpodbl u doTtorpodsr). [lapcTBa JKUBOW  TIPUPOJIBI; €CTECTBEHHAs
KIaccupUKalusg SKUBBIX OpPraHu3MoB. BumoBoe pa3sHoOOpa3we KPYMHBIX CHCTEMaTHYECKHX
TPYNIl ¥ OCHOBHBIE  TPUHIMIIBI  OpPraHU3AllMM  JKUBOTHBIX,  pAacTeHUH, TPUOOB W
MHUKPOOPTaHU3MOB.

Hemoncmpayun. CxeMbl, OTpaxaroIUe  CTPYKTypy LApCTB  JKMBOM IPHUPOJBI,
MHOTooOpa3ue >KHUBBIX OpraHu3moB. CxeMbl M TaOJMIbI, XapaKTEepU3YyIOIIUE CTPOEHHE U
pacripocTpaHeHne B Ouocdepe pacTeHuM, )KUBOTHBIX, TPHOOB M MUKPOOPTaHU3MOB.

Ocnognvie nonamus. buonorus. JXXuzHb. OCHOBHBIE OTIMYMS >KUBBIX OPTaHNU3MOB
0T OOBEKTOB HEXUBOM MpPHUPOABI. YPOBHM OpraHu3zaluu >kuBod wmarepuu. OOBEKTH U
METOABl Hu3ydeHHss B Owuosioruu. MHOroo0Gpasue >KHBOr0O MHpa; [ApcTBa JKUBOW IMPUPOJHI,
€CTECTBEHHAas CHCTeMa KJIacCU(UKAIIUU KUBBIX OPTaHU3MOB.

Heoprannueckue ¥ OpraHMYeCKHE MOJIEKYJIBI M BELIECTBA; KIIETKA, TKaHb, OPIaH,
cucreMmbl opraHoB. [lonste o  menoctHoM opranusme. Buag u nmomynsuus (oOurue
npencrasienus). buoreonenos. buocdepa.

Ymenua. OObACHATH OCHOBHBIE CBOMCTBAa JKMBBIX OpPraHU3MOB, B TOM YHCJE ATaIlbl
MeTabonu3Ma, CaMOPETyJISIUIo; TOHATHE TOMEOCcTa3a U JPYyrue OCOOEHHOCTH JKHMBBIX CHCTEM
pPa3IMYHOTO HEpPapXMYeCKOro  ypOBHS KakK pe3yJbTar ABOJIIOLIUU KUBOU MaTEpPHUH.
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XapakTepus3oBaTh CTPYKTYpy LApCTB KUBOU IIPUPOJBL, OOBSICHATH  TPUHIUIIBI
KJIacCU(UKALMU KHUBBIX OPIaHU3MOB.

Meoswcnpeomemnwvie ceazu. boranuka OCHOBHbIE TPYIIIBI PACTCHUM; MIPUHLIMIIBI
OpraHu3alli PACTUTENbHBIX OPraHW3MOB, TPHOOB M MHKPOOPTaHH3MOB.

3oon0rug. OCHOBHBIE TPYNIbl KUBOTHBIX; OTJIMUNS KUBOTHBIX U

pacTUTEIbHBIX OPTaHU3MOB.

Heopranuueckas xumus Kucnopon, Bojgopon, yriiepon, a3oTr, cepa, (ochop u
JIpYyrue dJeMEeHTHl Iepuoandeckoi cucreMmsl 1. . MenneneeBa, uX OCHOBHBIE CBOWCTBA.

Opranuueckast xumuss OCHOBHBIE TPYIIIBI OPraHUYECKUX COCTUHEHH; OHOIOrHuecKue
MOJIUMEPHI - OCTIKU, KHUPBI U HYKIEHHOBBIE KHCIOTHI, YTIICBOIBI.

Paznen 2
IIpoucxoxaeHue U HaYaIbHbIE dTANBI
pa3BHUTHA KH3HN HA 3emule (24uaca)

TEM A 2.1. UCTOPUA HPEI[CTABJ'[EHI/Iﬁ 0 BO3HMKHOBEHHWU XHW3HU HA
3EMIJIE (64acoB)

I'unoTe3bl NpoucxXokaAeHU kU3HHU Ha 3emiie. [lepBble HayyHbIe MOMBITKA OOBSCHEHHS
CYIIHOCTH U Tipoliecca BO3HUKHOBeHHs ku3HH. Omnbitel @. Peam, B3rmsast B. Tapses,
skcnepuMenTsl JI. [lacrepa. Teopun BeyHOCTH XU3HH. MaTepuaauCTUUYECKUE MPEACTABICHUS O
BO3HMKHOBEHHH >XU3HH Ha 3emiie.

Memoncmpayusa. Cxema sxcniepumentoB JI. [Tacrepa.

Jlabopamopuas paboma Nel Ananuz u oyeHKa paziuyHulX 2unome3 803HUKHOBEHUS HCUSHU
Ha 3eme.

TEM A 2.2. TTIPEAITIOCBUIKM BOSHUKHOBEHUSA )KM3HU HA 3EMJIE (6 yacoB)

Hpe,Z[HOCBIJ'IKI/I BO3HMKHOBCHHMS JKH3HM Ha 3eMie. KOCMHUYECCKHE H IJIAHCTAPHBIC
MMpEANOCBLIKHA, XHUMHUYCCKUEC MMPpEAIIOChIIKA 9BOJJIIOIIMH MaTrepuun B HaIrpaBJICHUU
BO3HUKHOBCHUA OPraHUYCCKUX  MOJICKYJ: ICPBHUYHAA aTMocq)epa K OSBOJOLOHUA XHUMHYCCKUX
OJICMCHTOB, HCOPTAHUYCCKUX M OPTaHHUYCCKUX MOJICKYJ Ha PAaHHUX 3Talax pa3sBUTHA 3emnn.

ﬂemoucmpamm. Peakmun AACPHOTO CHUHTEC3a, OBOJIIOIHA 9JICMCHTOB u
HCOPTraHNYCCKUX MOJICKYII. CXCMLI, OTpaXaromue ISTallbl (I)OpMPIpOBaHI/ISI IJIAHCTHBIX CUCTCM.

TEM A 2.3. COBPEMEHHGLIE TTPEACTABJIEHMA 0 BO3HMKHOBEHWU XWU3HU
HA 3EMUJIE (124acoB)

CoBpeMeHHBIE TPEICTABICHUS O BO3HUKHOBEHMM kW3HU; Teopus A. WM. OmnapuHa,
onbiTel C. Mwuuiepa. Teopun mpoHcxoxaeHus npotoduononuMepoB. CBOMCTBa KOalepBaTOB:
peakiuyu oOMeHa BEIIeCTB, CAMOBOCIIPOU3BEACHHUE. BOMIOIMS MPOTOOMOHTOB: (HOpMHUpPOBaHHE
BHYTPEHHEH  Cpelpl, IMOSBICHHE KaTaJU3aTOPOB OPraHMYECKOM MPUPOJbl, BO3HUKHOBEHHE
reHeTudeckoro kona. 3HaueHue pador C. dokca m Jx. beprnana. ['unore3sl BO3HUKHOBEHHUS
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T€HCTUYECCKOI 0O Kozaa. Hauanbubie JTaIllbl 6HOHOFI/I‘IGCKOf/'I 3BOJIIOIINN: BO3HUKHOBCHHUEC
(doToCcHHTE3a, IYKAPHOT, ITOJIOBOTO MPOIIecca U MHOTOKIIETOYHOCTH.

Jemoncmpayus. Cxembl BO3HUKHOBEHUS OJTHOKJIETOYHBIX 9YKapHOT,
MHOT'OKJICTOYHBIX OPraHu3MOB, pPa3BUTUA LAPCTB paCTCHI/Iﬁ H KUBOTHBIX, NPCACTABJICHHBIX B
y4eOHHKE.

Ocnoenvie nonamusa. Teopus akan. A. WM. OmapuHa O NPOUCXOXKIEHUU KU3HU Ha
3emse. Xumuyeckas — 3BONIONMA. HeOMOJOTMYECKHI  CHHTE3 OPraHHMYeCKUX  COCIAMHEHHH.
KoanepBaruble kamm  u ux  3Bomtouusa. llporoOuontsl.  buosjormueckas  MeMOpaHa.
Bo3HUKHOBEHHE TeHeTHYecKOoro kojaa. besbsnepHsle (nmpokapuornyeckue) kieTku. Kierku,
UMEIOLUE OrpaHHueHHOe  000104yKkoil snmpo.  Kmetka - snmemeHTapHas  CTPYKTYpHO-
(byHKIMOHATIBHAS €AMHHUIIA BCETO JKUBOTO.

Ymenua. OOBACHATP C MaTepUAIMCTUYECKMX MO3ULMUN  MpOLECC BO3HUKHOBEHHUS
KM3HU Ha 3eMJie KaK €CTECTBEHHOE COOBbITHE B IIENH 3BOJIIOLMOHHBIX IPeoOpa3oBaHUil MaTepuu B
LEJIOM.

Meoswcnpeomemnwie ceazu. Heopranmdeckas xumus Ilepuoanyeckas cucteMa 3JI€MEHTOB
1. U. MenneneeBa. CBolicTBa pacTBOPOB. TEOPHS JICKTPOTUTHICCKON TUCCOIUAIIAH.

Opranunueckas xumus [loydeHne u XuMUUECKHE CBOMCTBA MPEIETbHBIX YIIIEBOIOPOIOB.

Oduzuka. HoHusupyromiee W3lydyeHue; TMOHATHE O J03€ M3JIYYeHUS U OHOJIOTHYeCcKOn
3alIUTE.

Actponomus. Opranuzanus miaHeTHbIX cucteM. CollHE4Has cucTeMa, €€ CTPYKTypa.
Mecro maneTsl 3emiid B COITHEYHOHN CUCTEME.

Paznen 3
Yuenmue o kjierke (454acoB)

TEM A 3.1. BBEAEHUE B IUTOJIOT UIO (2uaca)
IuTonorus — Hayka o kierke. ITpeamer u 3agaun HUTONOrUU. Memoobl usyyenus Kiemxu:

CBCTOBAad M 3JICKTPOHHAA MHUKPOCKOIIH, OMOXMMUYECKHE U HMMYHOJIOTHYCCKHUE MCTOOBI. I[Ba THUIIa
KJICTOYHOMU OopraHru3alru: IMPOKAPUOTUUCCKUEC U OYKAPHUOTHICCKUC KIICTKU.

ﬂemoncmpauu}l. HpI/IHHI/IHI/IaJ'IBHI)IG CXEMbI YCTPOﬁCTBa CBCTOBOI'0 Y 3JICKTPOHHOT'O
MHKPOCKOIIA. CXeMBI, HITIOCTPUPYIOIIUE MCTOIBI HpeHapaTHBHOﬁ OHMOXMMUHU U HMMYHOJIOTUH.

TEM A 3.2. XUMNYECKAS OPTAHU3AILIMA )KNBOI'O BEHLIECTBA (124acos)

DNeMeHTHBI COCTaB  JKMBOrO BemiecTBa  Omocdepbl. XMMHUYECKHN COCTaB KIETKH.
PacripocTpaHeHHOCTH 3JIEMEHTOB, UX BKJIaJ B 00pa30BaHUE KUBOM MaTepuu M 0OBEKTOB HEKUBOI
OpUpOJbl.  MaKpoaIeMeHTbl, MUKPOJIEMEHThI; MX BKJIaJ B 00pa3oBaHHE HEOPraHMYECKHX U
OpPraHMYECKUX MOJIEKYJ )KMBOT'O BEUIECTBA.

Crpoenre u GYHKIIMU MOJEKYJI HEOPraHUYECKUX BellecTB. HeopraHuueckue MOJEKYIIbI
KUBOTO  BEIIECTBA: BOJIa; XMMHYECKHE CBOMCTBA M OHOJOrMYecKas pojb: PACTBOPUTEIH
rUIPOGUIBHBIX MOJEKYJ, cpella MpoTeKaHWs OMOXMMMYECKHX IpeBpallleHHi, pojb BOJBI B
KOMIIAPTMEHTAIN3ALUN U MEXMOJIEKYJSPHBIX B3aUMOACHCTBUSAX, Terutoperymauus u ap. Conu
HEOPraHMYECKUX KHUCIIOT, X BKJIaJ B 00ecrieyeHre MpoIecCoB
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JKUZHEACATEIIBHOCTH U IOAJAEpkKaHue roMeocra3a. Poinp KaTMOHOB M aHUOHOB B
o0ecreyeHnn MpoLEeCcCOB KHU3HEAeATeNbHOCTH. OCMOC M OCMOTHYECKOE JABJIEHUE; OCMOTUYECKOE
MOCTYIUICHHE MOJIEKYJ B KJIETKY. BydepHbie cucTeMbl KJIETKH U OpraHu3Ma.

Crpoenue ¥ QyHKIIMM MOJEKYJ OpPraHUYECKUX BeUIecTB. buonoruuyeckue mnoaumepsl -
OeJKu; CTPYKTypHasi opranu3anus (IepBUYHAsi, BApUAHTHl BTOPUYHON, TPETHYHAS U YETBEPTUUHAS
CTPYKTypHasi OpraHu3alys MOJIEKyn Oelka M XUMHUYECKHE CBs3M, MX oOpasyromue). CBoiicTBa
O€JIKOB: BOJOPACTBOPUMOCTH, TEPMOJIIAOMIBHOCTD, TOBEPXHOCTHBIN 3apsia U APYrUe; AeHATyparus
(oOpatumas 1 HeoOpaTHMas), peHaTypalus; OHOJIOTMYECKHH CMBICI M IMPAKTUYECKOE 3HAUCHHE.
@OyHKuM OENKOBBIX MOJIEKYJ. buojormueckue KaTaium3aTopbl - OeNkd, Kiaccu(uKanmus ux
CBOMWCTBA, pOJib OEJIKOB B 00ECIEUEHUU MPOLIECCOB JKU3HEAESTENbHOCTH. YTJIEBOABl B XKHU3HU
pacTeHuil, >KMBOTHBIX, T'pHOOB u MHUKPOOPraHU3MOB. CrpykTypHO-(hyHKIHOHATLHBIE
0COOEHHOCTH OpraHM3allud MOHO- M aucaxapujaoB. CTpoeHue u  OuoJOrMYecKas poiib
OMOTOIMMEPOB - TONHCAXapuaoB. JKUpPBI - OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX
MeMOpaH M HCTOYHMK d3Heprur. OCOOEHHOCTH CTPOCHMsI JKUPOB U JIMIIOMJIOB, JEKallUe B
OCHOBE WX ()YHKIIMOHAIBHOM aKTUBHOCTH Ha YPOBHE KJIETKH U LEIOCTHOrO opranusma. IHK -
MOJIEKYJIBl HACJICCTBEHHOCTH; HCTOpPHUS M3Y4YEHHsS. YPOBHHU CTPYKTYpHOM OpraHu3aluu;
CTPYKTypa TOJHMHYKJICOTHIHBIX IIeTel, IMpaBHIO KOMILIeMeHTapHocTH (mpaBmiio Yapraddda),
nBoitHas cnupanb (Yorcon u Kpuk); 6monorudeckass pons JIHK. I'enerudeckas nndopmanus B
kierke. ['eH. ['eHeTMYeckWil KOJ, CBOWMCTBa kona. Penymmukanums JHK, nepepaua
HAcJIe/ICTBEHHOM MH(POpPMaLMU U3 IOKOJEHHs B MoOKosieHue. llepenaya HaciieacTBEHHOU
uHbopManuu U3 sApa B nuromiadMmy; Tpanckpunmms. PHK, crpykrtypa u  QyHknum.
WNudopmanroHHble, TpaHCIIOPTHBIE, pubocomanbHble U peryiastopusle  PHK.  «Maibie»
MOJIEKYIBl M HUX poilb B OOMEHHBIX IIpoleccax. BuUTaMuHBI: CTpOEHHUE, HWCTOUYHUKU
MOCTYIUICHUs, (YHKLUMU B OpraHusme. B3auMocBs3u cTpoeHUss M (YHKIMHA OpPraHUYeCcKHUX U
HEOPraHUYECKUX MOJIEKYIIL.

OmnpeneneHue  HYKJICOTUAHBIX  IOCIENOBATEIbHOCTEH (CEKBEHUPOBAHHE) I'€HOMOB
pacTeHUMi W JKUBOTHBIX. ['€HOM d4enoBeka. ['eHeTHYecKkass WHI)KEHEpHUs; TIE€HOAUArHOCTUKA H
reHoTepanus 3a00JIeBaHUIl 4YeJIOBEKa M KMUBOTHBIX.

Hemoncmpayua. OObeMHbIE MOJAEIM CTPYKTYpHOH OpraHM3aluy  OMOJIOTHYECKUX
MOJINMEPOB: OENKOB M HYKJIEHMHOBBIX KHCJIOT; HUX CpaBHEHUE C MOJEISMHU HCKYCCTBEHHBIX
MOJMMEPOB (MOTMBUHWIXJIOPU U AP.).

Jlabopamopnas paboma Ne2 Onvimbi no onpedeireHuro Kamaiumuieckou aKxmusHOCmu
depmenmos. Onpedenenue kpaxmana 8 pacmumesbHblX MKAHX.

T EM A 3.3. CTPOEHUME U ®YHKIIMU [TPOKAPUOTHYECKOM KJIETKH (2uaca)

MHuoroo6pasue kinerok. [Ipokapuorsl u sykapuotsl. IlapctBo Ilpokapuot (pobsiHok);
CUCTEMAaTHKa U OTJENbHbIE IPEICTAaBUTENN: IIMaHOOaKTepUn, OakTepuu U MHuKoIiazMbel. dopma
U pa3Mephl IPOKAPHOTHUECKUX  KJIeToK. CTpoeHHe  IUTOIUIa3Mbl  OaKTepUalIbHOW KIIETKH;
Jokanu3anus  pepMEHTHBIX CUCTEM H opraHmsainus MeTaboiau3Ma Yy [POKapuoT.

I'enernueckuit anmapar  OakTepui; O0COOEHHOCTH  pealu3aluu HaCJIEICTBEHHOU
nH(pOpMaLINH. OcobenHoctu KHU3HEACATEIbHOCTU OakTepuii:  aBTOTpoHBIE H
rerepoTpodHbie OakTepuH; a’dpoOHbIE M aHa’pOOHBIE MUKpoopraHu3Mbl. CropooOpa3zoBaHHe
" ero  Ouojormueckoe 3HadeHWe. Pa3MHOkeHue, T0JIOBOM  mporecc y  OakTepuil;

pexoMOMHaMU. MecTo U poJib IPOKapUOT B OUOILIEHO3aX.
Jemoncmpayusn. CXxeMbl CTPOCHUS KJIETOK pa3IMUYHbIX IPOKAPHOT.
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T EM A 34 CTPYKTYPHO-OVHKLMOHAJIBHASI OPTAHU3AIMS KJIETOK
SYKAPUOT (10uacos)

Crpoenue u QyHKIMY YacTell M OPraHOUIOB KJIETKH. B3aumocBsa3u ctpoeHus u GyHKUun
4acTe W OpraHouAOB KIETKH. [luromnasma  3yKapHOTHYECKOH KIeTkd.  MemOpaHHbII
IOPUHLUI OpPraHU3allMi KJIETOK; CTPOEHUE OHOJOrMYecKod MeMOpaHbl, MOPQOIOrHUECKUe
U (YHKIMOHAIBHBIE OCOOCHHOCTH MEeMOpaH pa3IMYHBIX KIETOYHBIX CTPYKTYp. OpraHeribl
LIUTOIUIa3MbI, MX CTpyKTypa u  (QyHkuuu. HapyxHas nuromnnasmaruyeckas MeMOpaHa.
OHjomna3MaTuyeckasl  ceTb, amnmnapar ['onbIKH, JIM30COMBI; MEXaHU3M BHYTPUKIETOYHOIO
nuuieBapeHus. MUTOXOHAPUM - DHEPre€TUYECKHE CTAHLIMM KIETKH; MEXaHW3MBbl KJIETOYHOI'O
apixanus. PubocoMbl M HMX ydyacTMe B Tpoleccax TpaHCHIUMW. KIeTouHbId LEHTP.
OpraHoujpl [BWXKEHUS: XIyTMKM M pecHuukd. [lurockener. CnenuanabHble  OpPraHOMIbI
LUTOIUIA3MBI:  COKPATUTEIbHBIE  BaKYyOJIHU u  Jp. BzaumopneilctBue  OpraHouioB B
o0ecreyeHnn IMpoLEeccoB MeTaboIu3Ma.

Oco0OeHHOCTH CTPOEHMSI PacTUTEIbHBIX KIIETOK; BaKyoJu M IIacTUAbl. Buael mmactun;
UX CTPYKTypa M (yHKIHMOHanbHble ocobeHHocTu. Kierounas cteHka. OCOOEHHOCTH CTPOEHHUS
KJIeTOK rpu0oB. BxiroueHus, 3HaueHHE U POJIb B META0O0IN3ME KIIETOK.

KnerouHoe sapo - LEHTp YNpaBICHUs IKUZHEIAEATEIBHOCTbIO KIETKU. CTPYKTYpBI
KIETOYHOTO siipa: sAepHas o0O0O0JOYKa, XpoOMaTuH (TETEpOXpPOMATHH M DYXPOMATHH),
anpsimko. Kapuomniazma;, XMMHUYECKMM COCTaB M 3HAYEHHE JUIS  JKU3HEIEATENBHOCTH SApa.
JuddepennnanpHas ~ aKTHBHOCTb T'€HOB; JYXPOMAaTHH. XPOMOCOMBI, XMUMHYECKHH COCTaB,
crpoenus U QyHkimu. CTpykTypa XpOMOCOM B pa3IM4yHbEe IE€PUOAbl JKU3HEHHOTO LHKJIA
KJIETKH; KapHWOTHUII, IIOHATHE O TOMOJIOTMYHBIX XpOMOcOMax. JIMIUIOMIHBIM M TraruIOWIHBIN
Ha0OPbI XPOMOCOM.

Knerounsie TexHosoruu. CTBOJIOBbIE KJIETKM U MEPCHEKTHUBBl MX IMPUMEHEHUS B
Ouosiorun u MeauuuHe. KiloHMpoBaHue pacTeHM M KMBOTHBIX.

Hemoncmpayus. Mopenn xneTku. CXeMbl CTPOEHHUS OPraHOMIOB PAacCTUTEIBHOM U
KUBOTHOM KJIETKH. MHUKpoIpenapaTsl KJIETOK PACTEHUM, KUBOTHBIX U OJTHOKJIETOYHBIX IPUOOB.

Jlabopamopnas paboma Ne3  I[lpucomosnenue MuKponpenapamos, ux usyienue u
onucanue. Habnooenue kiemok pacmenuil u HCUSOMHBLX NOO MUKDOCKONOM

Jlabopamopnas paboma Ned — CpasnHumenvbHas Xapakmepucmukd KIemoK pAacmeHull,
JHCUBOMHbLIX, 2pUb06 U baxmepui.

TEM A 3.5. OBMEH BEHIECTB B KJIETKE (METABOJIN3M) (94acoB)

OOMeH BellecTB M NPEBpAIlleHWe DHEPrMHM B KJIETKE - OCHOBAa BCEX MPOSBICHHUI ee
AKHU3HEIESITEIbHOCTH. Karanutnueckunit XapakTep peakiuii  oOMeHa BELIECTB.
Komnaprmenranuzanus IPOLIECCOB  MeTaboIn3Ma U JIOKalu3alus crenupuIecKux
depMeHTOB B MeMOpaHax  ONpEIENCHHBIX KIETOYHBIX  CTPYKTYp. ABTOTpOHBIE U
retepoTpodHble  OpraHW3Mbl. [lmacTWyeckwii W dHEpreTudeckuit  oOMeH. Peamumzarus
HaclieJICTBeHHONH uH(popMmanuu. buocunres Oenka M Jpyrux OpraHUYECKUX MOJIEKYN B KIETKE.
MatpuuHblii XapakTep peakinuii OmocwHTe3a. TpaHCKpUNIMs; €€ CYIHOCTh UM MEXaHU3M.
ITponieccunr u-PHK; Ouonoruueckuii cMbpica W 3HaueHWe. TpaHCHALUSA; CYIIHOCTh U
MEXaHU3M. OHEPreTHYECKUi oOMeH; CTpyKTypa H byuknuun  ATO. Cramun
DHEPreTUYecKoro obmeHa. bpoowcenue u ovixanue. [10ONTOTOBUTENBHBIM 3Tal, poOJib JIU30COM;
HeroHoe (OeckuciopoaHoe) pacmierieHne. [lomHoe KHUCTIOpOAHOE OKHUCIICHHE; JTOKATH3aIns
IIPOLECCOB B MUTOXOHApUsAX. CONpsDKEHHWE PpacCIIEIIEHUS TUIIOKO3bl B KIJIETKE C pacnagoM M
cuatesoM AT®. dotocuHTe3; cBeToBas dasza (peakius) u OCOOEHHOCTH  OpraHu3aIuu
TUJUIAKOWJIOB TpaH, »dHEepreTHuYeckas IEeHHOCTh. 1TeMHoBas ¢aza (peakmwms) oTocuHTE3a;
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MPOLIECChl TEMHOBOU (ha3bl; MCMOJIB30BAHUE SHEPTUU. XEMOCHHTE3. POJb XeMOCHHTE3UPYIONIUX
Oakrepuit Ha 3emuie. [IpuHIMIIBI HEPBHON W SHIOKPUHHON PEryJSIUU MPOILECCOB MPEBPALICHUS
BEILIECTB U SHEPTHUH B KJIETKE.

Jlemoncmpayus. CxeMbl myTedl Meraboim3ma B KIIETKE. DHEPreTHYECKH OOMEH Ha
IIpUMepe paclleuleHuss IroKo3bl. [lmactuyeckuit oOmeH: OuocuHTe3 Oenka U (QOTOCUHTE3
(Mopenu-anmuivkiun).  CxeMmbpl, OTpaXkarolllMe IMPUHLUIIBI PETYISLUUU METa0OIu3Ma Ha ypOBHE
LIEJIOCTHOTO OPraHu3Ma.

Jlabopamopnas paboma Ne5  CpasHumenbHas Xapakmepucmuka npoyeccos bpoicerus u
ObIXaHUS.

Jlabopamopnas paboma N6 Cpasnumenvhas xapaxkmepucmuka gomocunmesa u
Xemocunmesa.

TEM A 3.6. )KU3HEHHDIN LIUKJI KJIETOK (3uaca)

Knerka — reHermdeckas eauHMIA KUBOro. KieTkM B MHOIOKJIETOUHOM OpIaHU3ME.
[Tonsatne o quddepeHIUPOBKE KIETOK MHOTOKJIETOUYHOro oprann3ma. CoOMaTHYECKHE U TOJIOBBIC
KkjaeTkd. JKu3HEHHbIM LMK KiIeTKW: uHTepdasa M MuTo3. TKaHM oOpraHusMa C pa3HOH
CKOPOCTBIO  KJIETOYHOIO  OOHOBJICHHS: OOHOBISIOIIMECS,  pacTyllue U CTaOMIIbHBIC.
PasMHOXeHMe KieTOK. MuTOTHYeCKMH LMKI: HHTepda3a - Mepuoj MOATOTOBKH KIETKH K
nenennto, penymmkanud  JHK; wmuro3, ¢assl mMuTo3a m  mpeoOpa3oBaHUS XPOMOCOM B HUX.
MexaHu3Mm 00pa3oBaHMsl BepeTeHa JICJIEHUS M PacXOXKACHUsS JOYEPHUX XpoMocoM B aHadase.
Bbuonorngeckuii cmpicn mMuTo3a. buonornueckoe 3HaueHwe muTo3a (Oecrosoe pa3sMHOXKEHHE,
POCT, BOCHOJHEHHE KJIETOYHBIX MOTEepPb B (U3MOJOTHMYECKUX U IaTOJOIMUECKUX YCIOBHSAX).
[lonsstTme o  pereHepauuu. HapymeHnss — HHTEHCHMBHOCTH — KJIETOYHOI'O PAa3MHOXKEHHUS H
3a0oseBaHus YeJIOBEKa U KHMBOTHBIX: TpoduuecKue S3BBl, JOOPOKAuYeCTBEHHbIE MU
3JI0KAYE€CTBEHHBIC OIIYXOJIU U JIp.

emoncmpayusa. Mutotuueckoe —JellieHHME KJIETKM B KOpEHIKe JIyKa MOJ
MHUKPOCKOIIOM M Ha  cxeMe. ['ucrojormueckue  mpemaparsl  pas3jIM4YHBIX TKaHEH
MieKonUTamuX. CXeMbl CTPOCHHS PACTUTENBHBIX M JKUBOTHBIX KIIETOK Pa3IUYHbIX TKaHEH
B mpouecce aeneHus. Cxembl IyTell pereHepanuy OpraHoB M TKAHEH Yy JKMBOTHBIX Pa3HbIX
CUCTEMAaTUYECKUX TPYII.

Jlabopamopnuas paboma Ne7 CpasHumenbHas Xapakmepucmuxa Mumo3sa u meuo3sd.

T E M A 3.7. HEKJIETOYHbIE ®OPMbI XMU3HU. BUPYChl 1 BAKTEPUODAT N
(4daca)

BupyCcel - BHYTPHKJIETOYHBIE Iapa3WThl HAa TIE€HETHYECKOM YpoBHE. OTKpbITHE
BUPYCOB, MEXaHU3M B3aUMOJCUCTBUSA BHUpYCa W KJIETKH, WHQEKIHMOHHBIA Ipolecc.
BepTukanbHblii UM TOPU3OHTAJIBHBIA TUIl Tepenadyd BUPYCOB. 3aboieBaHMsI JKUBOTHBIX U
pacTeHHil, BBI3BIBaEMbIE BHpYycaMH. BupycHble 3a00ieBaHuUs, BCTpEYAIOLIUECS Yy YEIOBEKa;
IPHII, TeNaTuT,

CIIN/. bakrepuodaru. Mepsl npodhUIaKTUKNA PACIPOCTPAHEHHSI BUPYCHBIX 3a00JI€BaHUN.

Jemoncmpayuna. Mojenu pasnuuHbIX BUPYCHBIX dYacTULl. (CXeMmbl B3aUMOAECHCTBHUS
BUpyca M KIETKU IPU TOPU3OHTAJIHHOM M BEPTUKAJIHHOM TUIE mepeaaun HHPeknuu. Cxembl,
OTpaKaroIlye TMPOLECC Pa3BUTUS BHPYCHBIX 3a00JICBaHUMA.
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TEM A 3.8. KIETOUYHA TEOPUA (3 yaca)

Kierounas teopum CTpoe€HHs OpraHu3MoB. lcropus pasBUTHS KIETOYHOM TEOPHH,
paboter M. llnelinena, T LlIBanna, P bpoyna, P BupxoBa u apyrux ydensix. M. Illneiinen u T.
IIIBaHH — OCHOBONOJIOKHUKH KJIETOYHOW TeopuH. OCHOBHBIC IOJIOKCHHS KJIETOYHOW TEOPUU;
COBPEMEHHOE COCTOSIHUE KJIETOYHOW TEOPUU CTPOCHUS OpraHu3MOB. POjb KJIETOYHOU TEOPUHU B
(bopMHPOBAHUY COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHUHbBI MUpA.

Jlemoncmpayus buorpadun ydeHbIX, BHECHIMX BKJIaJ B pa3BUTHE KJIETOYHON TEOPHH.

OcHoBHble  MNOHATUA. OpraHudeckue U HEOpPraHU4YeCcKHe BEIecTBa, OOpasyrolue
CTPYKTYpHBIE KOMIIOHEHTHI KJETOK. [IpokapuoThl: OakTepuu W CHHE-3€JCHbIE  BOIOPOCIH

(unmanobaxkTepun). DykKaproTH4ecKas KJIETKa; MHOrooOpaszue DYKApUOT;,  KJIETKU
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHu3MoB. OCOOCHHOCTH PACTUTEIBLHOM M >KUBOTHOMN
KIeTOK. Snmpo u 1MTOIIa3Ma - TJaBHBIE COCTaBHble  4YacTW KJIeTkdu.  OpraHou[sl

uUTOIUIa3Mbl. BkimtoueHus.  XpoMOCOMBI, MX CTpPOCHHE. JIAIUIOWIHBIA WM TaruIOMJHBIA Ha-

o6opel  xpomocoM. Kapuorun. JKu3HEHHBIH IIMKI  KIETKH. MHUTOTHYECKUN ITHKIT,
MHUTO3. buonornueckuii  cMbICA MHTO3a. buonorndeckoe 3HaueHue mMurtosa. [lonoxeHus
KJIETOYHOU TEOPUH CTPOEHUSI OPTraHU3MOB.

Ymenua. OOBICHATD PHUCYHKH H CXEMBbl, IIPEICTABIICHHbIE B  ydeOHHKe.
CaMOCTOATENBHO ~ COCTAaBJIATH CXEMBl IIPOLIECCOB, IPOTEKAIOIMUX B KIETKE, U JIOKAIN30BaTh
OTHEINBHBIC HX OTallbl B pPa3iIW4HBIX KJICTOYHBIX CTpYyKTypax. MmmoctpupoBars  OTBET
MPOCTEHIIMMHA CXE€MaMH M PHUCYHKaMM KIIETOYHBIX CTPYKTyp. PaGoTatb ¢ MHKpOCKONOM U
U3TOTOBJIATh MPOCTEHIINE MPENapaThl 111 MUKPOCKOIIMYECKOIO UCCIEA0BAHMS.

Meofcnpewuemubte cea3u. Heopranndeckas XUMHUsI. XUMHUYECKHE CBA3H. CTpOGHI/Ie
BCIIICCTBA. OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pCaKkuu.

Opraanyeckas XUMUSL. HpI/IHI_[I/IHBI OopraHu3aliii OpraHUYCCKUX COCIUHECHUH. yFJ'IeBO,HLI,
JKHPBI, 6€J'IKI/I, HYKJIICHMHOBBIC KUCJIOTEI.

®usznka CBoiicTBa )I(I/I,HKOCTeﬁ, TEIJIOBBIC SIBICHUS. 3aKOHBI TCPMOANHAMHUKHU.

Paznen 4
Pa3mHo:xenne opranusmos (11luacon)

T EM A 4.1. BECIIOJIOE PA3SMHOXEHHWE PACTEHUI 11 )XKUBOTHBIX (4uaca)

BocnpouspeneHrue OpraHuM3MOB, €ro 3HaudeHue. becmojoe pa3MHOXKEHUE. q)OpMBI
OecroJioro PASMHOXKCHUSA: MUTOTHUYCCKOC JCIICHUC KJICTOK OJHOKJICTOYHBIX,
cn0p006pa30BaHHe, ITIOYKOBaHHEC Y OAHOKJICTOYHBIX N MHOTI'OKJICTOYHBIX OpTraHHU3MOB;
BCIr€TaTUBHOC Pa3MHOXKCHHUC. buomorndyecknii cMBICT U 9BOJIOIIMOHHOC 3HAYCHHEC OecmoJioro
Pa3MHOKCHUA.

ﬂemoucmpamm. CrocoOBl  BEreTaTUBHOIO Pa3MHOXKCHHA ILIOJOBBIX JCPEBHEB U
OBOIIHBIX KYJIBTYP. CxeMbl H PUCYHKH, NOKa3bIBAOIIHUEC IMOYKOBAHUC JPOIKIKECBBIX FpI/I6OB n
KHUIICYHOITIOJIOCTHBIX.

TEM A 4.2. TIOJIOBOE PASMHOXXEHME (74acoB)
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ITonoBoe pasMHOXKEHUE pacTeHUM U KUBOTHBIX. [lonoBas cucrema, oprassl IIOJIOBOIO
pa3MHOXXeHUs MiekonuTalmux. [amerorene3. Ilepuoabl oOpa3oBaHHS TOJOBBIX  KJIETOK:
pasMHOXkeHue u poct. Ilepuwon co3peBanusi (Meito3, ero dassl); [Ipodasa-1 u nporeccsl, B HE
MPOUCXOAIINE: KOHBIOTAlUsl, KpPOCCUHIOBep. MexaHu3M, TE€HETHYECKHE TIOCIEACTBUS U
OMOJIOTMYECKUH CMBICT KPOCCHHrOBepa. buojormueckoe 3Hau€HHE M OWOJIOTHYECKUN CMBICT
Mmeioza. Ilepuox QopmupoBaHHs TONOBBIX KIJIETOK; CYHIHOCTh U OCOOCHHOCTH TEUEHHUS.
OcobenHoctu crepMaToreHesa u oBoreHe3a. OceMEHEHHE U _OIUIOJIOTBOpeHHE. MOHO- U
noJiucriepMusi;  OMOJIOTHYECKOE 3HaueHue.  BHermiHee W BHYTpEHHEE  OIUIOJOTBOPEHHE.
[TapreHorenes. Pa3Butue MOJNOBBIX KJIETOK Y PACTEHUN U JKUBOTHBIX. OIJIOJOTBOPEHUE Y

I[BETKOBBIX PACTEHUN W TO3BOHOYHBIX >KHBOTHBIX. DBOJIOIIMOHHOE 3HAYEHHE IMOJIOBOTO
Pa3MHOKEHUS.
Jemoncmpayus. MuxkponpenapaTbl SIMLIEKJIETOK. Cxema CTPOEHUSA

CIepMAaTO30MIOB Pa3MYHBIX >KUBOTHBIX. CXeMbl MU PHUCYHKHU, MpPEACTaBISIOLINE pasHOOOpa3ue
MMOTOMCTBA y OJIHOMU Iapbl POJAUTEIICH.

OcHoBHble TOHATUA. MHoroobpasue (¢GopM U PACHPOCTPAHEHHOCTH OECIIONIOro
pa3MHOXkeHud. buosnornueckoe 3HaueHue Oecrionoro pasmMHoxkeHus. [loroBoe pasMHOXKEHHE U
ero Ouonoruueckoe 3HadeHwe. OpraHpl MOJOBOM CHCTEMbI; NPHUHLMIBI HMX CTPOSHUS U
ruruena. ['ameroreHes; Melo3 u ero Onosornueckoe 3HadeHrne. OceMeHeHne U OTUTIO0I0TBOPEHHE.

Jlabopamopnas paboma Ne 8  CpasnumenbHas Xapaxmepucmuka nojioeulx KIemoK y
PACMEHUl U HCUBOMHBLX

Jlabopamopnas paboma Ne 9 CpasnumenvbHas xapakmepucmuka 0ecnoio2o u nojio8o2o
DA3MHONCEHUS]

Jlabopamopuas paboma Ne 10 CpasnumenvHas xapakmepucmuka oni000meopeHus y
UBEMKOBbIX PACIMEHUL U NO360HOUHBLX HCUBOMHLX, BHEUIHE20 U 6HYMPEHHe20 ONI000NEOPEHUSL.

Ymenua. OObicHATH mpolecc Meilo3a W Jpyrue 3Tanbl 00pa3oBaHMs MOJIOBBIX
KJIETOK, MCIIONb3ysd CXEMbl U PHUCYHKHM M3 y4yeOHMKa. XapaKTepH30BaTh CYIIHOCTh OECIIOJIOr0 U
IIOJIOBOT'O PA3MHOXKEHHS.

Mesicpeomemnwie ceéazu. Heopranmdeckas XuMus 3allluTa IPUPOIBl OT BO3JEHCTBHSA
OTXOJ0B XUMHNYCCKUX IMPOU3BOACTB.

@usuka. OieKTpomMarHuTHoe noise. MoHu3upyroniee H3JIydeHUE, MOHATHE O J103€
U3JIy4yeHus: U OMOJIOTMYECKO 3aluTe.

Pa3nen 5
NupuBuayajabHoe pa3putue oprann3moB (19 yacos)

TEM A 5.1. SMBPUOHAJIBHOE PA3BUTUE XXNBOTHBIX (6 acon)
MuamuBunvanpHOe pa3BuTHe opranmsMa (OHTOreHe3). OMOpHOHAIBHOE DPa3BUTHE. THNEI

SIIIEKJIETOK; TOJSIPHOCTh, pAcIpeleNieHHe MKeNTKa W TeHEeTUYeCKuX AeTepMuHaHT. O00104YKu
Sil@a; aKTUBAIMA OIUIOJIOTBOPEHHBIX SIMUIIEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTH

napoOieHus;  oOpa3oBaHME  OJHOCIOMHOrO  3apojsiia -  Omactynsl.  [actpymsanus;
3aKOHOMEPHOCTH 00pa30BaHUS JABYXCIOMHOIO 3apoJpbllla - TacTpPyJbl. 3apOJbIIIEBHIE JTUCTKU
U HX nanpHelmass — audQepeHIpoBKa. IlepBuuHbIil  opraHoreHe3 (HeWpynsauus) W

nanpHelmas audQepeHIMpoBKa TKAaHEW, OpraHoB W CUCTeM. Perynsmms >MOpHOHAIBHOTO
pa3BUTHA;, JETEpPMUHAIUS ¥ SMOpHUOHANbHAas WHAYKOHsS. Ponb HEpBHOW MU HAHAOKPUHHOU
CUCTeM B oOecrieueHUU SMOPHOHAJIBLHOTO pPa3BUTUS OPraHU3MOB. YIIpaBJIEHHWE Pa3MHOKEHUEM

pacTeHMH W JKUBOTHBIX. VICKyCCTBEHHOE OCEMEHEHHE, OCeMeHeHue INn VItro, mepecaaka
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3aponpiieli. KiloHMpoBaHME pacTeHM WU >KMBOTHBIX; IEPCIEKTUBBI CO3/1aHUs TKaHEH U OPraHOB
yenoBeKka. llocnencTBysi BIMAHMA anKOToJs, HUKOTMHA, HAPDKOTMYECKHMX BEIIECTB HA Pa3BUTHE
3apOJIbIIIA YEJIOBECKA.

Jemoncmpayun.  CpaBHUTENBHBIM  aHaIW3  3apoJbILIEH  [TO3BOHOYHBIX Ha pPa3HbIX
JTanax SMOPHOHAIBHOrO pa3BUTUA. Mojenu 5SMOpPHMOHOB JIAHLIETHHKA, JIATYIIEK WM APYrHX
KHUBOTHBIX. TaONMUIbI, WILTIOCTPUPYIOIIKE OECIONI0e U MOJIOBOE pa3MHOXKECHHE.

TEM A 5.2. IOCTOMBPUOHAJIbBHOE PA3BUTUE XXMBOTHbBIX (4uaca)

[MocToMOpHOHATBHOE  Pa3BHTHE. 3aKOHOMEPHOCTH  MOCTIMOPHOHATBHOTO  TIEpUO/Ia
pasButus. Hempsimoe pa3BuTHe; TIONHBIA W HEMONHBIM  MeTramopdo3. buonornueckwmii
CMBICIT pa3BUTHUA C  Metamopdoszom. JKusnennvle yuxivl u uepedosanue nokonenuu. Cragun
MOCTOMOPHUOHAIBHOTO  pa3BUTHS  (JMYMHKA, KYKOJIKa, ummMmaro). IIpsmoe pa3BUTHE:
JOPETIPOAYKTUBHBIM, PENPOAYKTUBHBIA W  TMOCTPENPOAYKTHBHBIN mepuoasl. CrapeHue u
CMEPTh; OMOJIOTHUS POAOIKUTEIBHOCTH JKU3HU.

[IpyyrHbI HAPYIIEHU Pa3BUTHS OPraHU3MOB.

Jemoncmpayuz. TaOmuisl, WUTIOCTPUPYIOIIHE nporecc  meramopdosa y
YJIGHUCTOHOTMX M TMO3BOHOYHBIX (KECTKOKPBUIbIE W YeUTyH4aTOKpbLIbIe, aM(PUOun).

TEM A 5.3. OHTOI'EHE3 BBICIIX PACTEHUU (3uaca)

buonoruueckoe 3HaueHue JBOIHOrO OIJIOJOTBOPEHMS. OMOPHOHAIBHOE  Pa3BUTHE;
JIeJICHUE 3UT0ThI, 00pa3oBaHME TKaHEW W OpraHoB 3apojblima. I[locTaMOpuoOHaIbHOE pa3BUTHE.
[Ipopacranue cemsH, auddepeHIMpoBKa OpPraHOB W TKaHed, (QopMuUpoBaHUE TMMOOErOBON H
KOpHEBOM cucteM. Perynsuus pa3BUTUS pacTeHUH; PUTOTOPMOHBI.

Jemoncmpayus. CxeMbl SMOPHOHATIBFHOTO M TOCTAIMOPUOHAIBHOTO Pa3BUTHS BBICIINX
pacTeHui.

TEM A 5.4. OBIIIME 3BAKOHOMEPHOCTH OHTOT'EHE3A (24aca)

CxoncTBO 3apojpilliell W SMOpUOHANbHAS TUBEpreHIus mnpusHakoB (3akoH K. boapa).
buorenernueckuii 3akon (O. I'ekkens u K. Mromep). Pa6orsr akan. A. H, Cesepruosa,
MOCBSIIIIEHHbIE  SMOPHOHANBHON HM3MEHYMBOCTH (M3MEHYMBOCTH BCEX CTaJAMi OHTOrEHE3a;
KOHCCPBATUBHOCTb PaHHUX CTa)II/Iﬁ 3M6pI/IOHaJ'IBHOFO pa3BUTHA; BO3HHUKHOBCHHUC N3MEHEHNHU
KaK MpeoOpa3oBaHMid CTAAMI Pa3BUTHS U TIOJTHOE BhIMAIeHNE TPEIKOBLIX IPU3HAKOB).

Jlemoncmpayua. Tabnuma, oOTpakaiomias CXOJCTBO  3apOJBIIICH IMO3BOHOYHBIX
KUBOTHBIX. Cxembl mpeoOpa3oBaHUS OpPraHOB U TKaHEH B QuiioreHese.

T EM A 5.5. PA3BBUTHUE OPTAHU3MA U OKPYKAIOILIAS CPEJIA (4uaca)

Ponp akTopoB okpyxaromieil cpeabl B O3MOPHOHATBHOM U MOCTIMOPHUOHAIEHOM
pasBuTuu opraHusma. Kputuueckume mnepuoasl pa3BUTHA. BiusHHE M3MEHEHUWH TOMeocTasa
OpraHM3Ma MaTepu W IUI0Jla B pPe3yJbTare BO3JACHCTBUS TOKCHUECKHUX BeIIECTB (TabauyHOTro
IbIMa, AJKOTOJSl, HAPKOTHUKOB W T. J.) HAa XOJ SMOPHOHAIBHOTO M TOCTIMOPHOHAIHHOTO
MEPUOJIOB pa3BUTHUS (BpOXKIeHHBbIE ypoAcTBa).  [loHATHEe 0O pereHepanuu; BHYTPHUKIETOUYHAS,
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KJICTOYHAsl, TKaHeBas M OpraHHas percHepanus. DBOJIONHS CIIOCOOHOCTH K pereHepanuu y
MIO3BOHOYHBIX JKUBOTHBIX.

Hemoncmpayus. dororpadumn, OTpaXkarolne MOCJIECTBUS BO3JCHCTBUI
(dakTopoB  cpemabpl  Ha pa3BUTHE ~ OpraHm3MoB. CXeMbl M CTaTUCTUYECKHE TaOJHIIbI,
JEMOHCTPHUPYIOIINE MOCIIEACTBHS ynotpeOjeHusl  alKorojs, HApKOTUKOB M Tabaka Ha

XapakTep pa3BUTHA IIPU3HAKOB U CBOMCTB Y IIOTOMCTBA.

OcHnoenvle nonamusn. ITanbl SMOPHOHANIBHOTO PpA3BUTHUS  PACTEHUN U >KUBOTHBIX.
[leproapl  MOCTAIMOPUOHATHLHOTO  pa3BUTHSA.  buonormueckas MpoAOIKUTEIHPHOCTh — JKU3HU.
Bnusuaue BpPEIHBIX BO3JICHCTBUIl  KypeHUs, yNOTpeOJIeHHs HapKOTHUKOB, AJIKOT0J14,
3arpsi3HEHUS] OKPYXKAroUIeH Cpellbl Ha pa3BUTUE OpraHu3Ma U MPOAOHKUTEIIbHOCTD KU3HH.

Ymenua. OObaAcHATH mpoliecC pPa3BUTUS JKUBBIX OPraHW3MOB  KaK  pe3yJbTaT
MIOCTENIEHHOM pealn3aluy HaciaeACTBeHHOM uHpopMmanuu, PaznuuaTe M OXapakTepU30BbIBATh
pa3NUYHBIE TEPHOABI OHTOT€HE3a U YKa3blBaTh (HaKTOphl, HEOIArONMPHUATHO BIHSIOMIME HA
KKK U3 3TaroB pa3BUTHUS.

Meosicnpeomemnute ceasu. Heopranuueckas XuMmus. 3alidra HOpUPOABI OT BO3ACHUCTBUS
OTXOJ0B XUMHNYCCKUX IMPOU3BOACTB.

@dusmka. OnexrpomMarHuTHoe mose. MoHusupylomiee u3inydeHHe, MOHATHE O J03€
M3ITYy4YEeHUsI M OMOJOTMYECKON 3aIlInTe.

Paznen 6
OcHOBBI reHeTHKH M ceJieknuu (31 gac)

T EM A 61. UCTOPUSI TIPEJACTABJEHUA 0 HACJEJCTBEHHOCTU U
U3MEHUYMBOCTH (2 uaca)

HacniencTBeHHOCTh M M3MEHUYMBOCTh — CBOMCTBA Opranu3moB. ['eneruka. [IpencraBienus
JIPEBHUX O POACTBE M XapaKTepe Iepelayd IMPU3HAKOB U3 IIOKOJEHHUsS B IIOKOJIEHWE. B3risabl
CPEIHEBEKOBBIX YUYEHBIX HA MPOLECCHl  HACJIEAOBaHUS  IPU3HAKOB. Uctopus pasButus
T€HETUKHA. MeTO/Ibl TeHETUKH. | eHeTnYeckass TEpMUHOJIOTUS U CUMBOJIMKA. [IpU3Haku W CBOWCTBA;
TeHbI, aJuleJIbHbIe TeHbl. | OMO3UTOTHBIE M TETEPO3UTOTHBIE OPTraHW3Mbl. [ €HOTHN U (QEeHOTUI
opraHusma; TeHo(oHI.
Jlemoncmpayus. buorpaduu BUAHEUITUX TEHETUKOB.

TEM A 6.2. OCHOBHBIE 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTM! (14 uvacos)

MonekynsapHas CTpyKTypa TeHa. ['@Hbl CTpyKTypHblE W peryistopHsle. llonBrxHbIe
FCHETUYECKUE DIIEMEHTBL.  Perymsanms OKCIopeccudM  I€HOB Ha yYpOBHE  TPaHCKPUIILIHH,
npoueccuara  MPHK wu  tpancmsaumu. XpomocomHass (sigepHas) M HEXpOMOCOMHas
(uMTomIazmMaTuyeckas) HacJleACTBEHHOCTh. CBfA3pb MEXAy TI€HaMM M IpU3HAKaMH.
3aKOHOMEPHOCTH HAaclIeA0BaHUs, YCTAHOBJIEHHbIE MeHaeneM, UX NHUTOIOTHYECKHE OCHOBBI.
I'uGpuongoruyeckuii  MeTox M3Yy4YeHHs HACIEICTBEHHOCTH. MOHOTHOpPHAHOE CKpelIUBaHHE.
IlepBbiii 3akoH  Menaens -  3aKOH JOMHMHHMpPOBaHHWs, Bropol 3akoH MeHuens - 3aKOH
pacwierieHus. IlomHoe M HeMoOJIHOE NOMMHMpOBaHHME. 3aKOH  UYUCTOTBI TaMeT M €ro
LIUTOJIOTMYECKOE 00OCHOBaHME. MHOXKECTBEHHbIC — ajUleNd. AHaIM3MpYIOLIee  CKpElUBaHMUE.
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JurnOpunHoe #  NOMMTHOPUIHOE  CKpEIMBaHUE, TPEeTHH 3akoH MeHgens -  3aKOH
HE3aBUCHUMOI'0 KOMOMHHUPOBAHUS.

XpOMOCOMHAsl TEOpUs HACIEACTBEHHOCTH. [ 'pynibl clENIeHNs N'eHOB. 3aKOHOMEPHOCTHU
CLICIUIEHHOrO HacjenosaHusd. 3akoH T Moprana. [lonHoe u HEnoigHOE CLEMIEHHE TI'€HOB;
paccTositHue MeEXAy TI€HaMH, pPAacloOJOKEHHBIMH B OJHOM XPOMOCOME; I'€HETUYECKHUE KapThl

XPOMOCOM.
I'enetnueckoe omnpeneneHue  moia. lunwel onpedeieHus noia. 1 OMOraMeTHBIA |
reTeporaMeTHeI 1moj. ['eHeThdeckass CTPYKTypa IIOJIOBBIX ~ XPOMOCOM. Hacnenosanue,

CLICTIJICHHOE C TIOJIOM.

I'eHoTun kak 1ejoCTHas cucreMa. Pa3Butue 3HaHWH 0 reHortune. [ enom uenoseka.
Bsaumonerictue AJIJIEJIbHBIX (ToMHHMpOBaHHUE, HEIOJIHOE JOMUHHUPOBAHHUE,
KOJIOMHUHHMPOBAaHUE, M CBEPXJOMMHHUPOBAHHE) M HEAICNBHBIX (KOMIUIEMEHTapHOCTb, 3IHCTAa3
U IIOJHUMED) I€HOB B ONpENeNeHUN  IpU3HAKOB. Teopua cena  Ilnenorponus.
DKCIIPECCUBHOCTh U IEHETPAHTHOCTh T'€Ha.

emoncmpayun. KapTel ~ XpOMOCOM  4eJOBEKa. PonociioBHbIE  BBIAAIOLIUXCS
IIPEACTABUTENEHN KYJIbTYPBL.

Ilpakmuueckas paboma Ne 1 Cocmagnenue cxem cKpewusanusi Opeanusmos.
Ipaxmuueckas paboma Ne 2 Pewenue cenemuyeckux 3a0au.

TEM A 6.3. OCHOBHBIE 3AKOHOMEPHOCTU U3MEHUYMNBOCTMU (8 uacos)

3aKOHOMEpPHOCTH u3MeH4YuBOcTU. OcHOBHbIE (OopMbl M3MEHUYMBOCTU. HacnencrBeHHas
(reHOTHNHMYECKas ) M3MEHYMBOCTh: KOMOWHATUBHAA U MyTallMOHHAs. Bujibl MyTanuii, UX NPUYUHBL.
I'eHHble, XPOMOCOMHBIE U TE€HOMHbIe MyTauuu. CBoOWcTBa MyTalMW; COMAaTUYECKUE U
reHepaTuBHele Myrauuu. HelitpanpHble Mytanuu. [lomyneranbHble W JieTaldbHbBIE MYTalUH.
[IpyunHbl ¥ d4acTOoTa MyTauui; MyTareHHble (akTopbl. [locaencTBUs BAUSHUS MYTareHOB Ha
OpraHusM. Mepbl 3alUThl OKPYXKAKOUIEH Cpeibl OT 3arpsA3HEHUs MyTareHamH. OBOJIIOLMOHHAs
poJb MyTalMii; 3Hau€HUE MyTauud JUIsl MPAaKTUKH CEJbCKOIO XO3SAHCTBA U OMOTEXHOJIOTHHU.
KomOnHaTHBHasE M3MEHUMBOCTh. YPOBHU BO3HUKHOBEHMS Pa3lIMYHbIX KOMOMHAIMN TE€HOB U MX
pOJb B CO3/IaHUM I'€HETUYECKOTO Pa3sHOOOpa3us B Ipezenax BUJa (KPOCCUHIOBEP, HE3aBUCHUMOE
pacxo’KJ€HUe TOMOJIOTUYHBIX XPOMOCOM B IIEPBOM M JOYEPHHUX XPOMOCOM BO BTOPOM
JENCHUsX  Melo3a, OIUIOJIOTBOPEHUE), OBOJIOIMOHHOE 3Ha4YCHHE KOMOMHATUBHOMN
U3MEHUMBOCTH. 3aKOH TOMOJIOTMYECKHUX PSIOB B HacleACTBEHHOW wu3MeHunBoctd H. U,
Basuiosa.

deHoTUnMYecKas, WIM MOAM(UKANMOHHAS H3MEHYMBOCTb. Poib yciaoBuil BHEUIHEH
cpenbl B PAa3sBUTHM W NPOSBICHUM NPHU3HAKOB U CBOMCTB, CBOICTBa Mo I (UKAITHIA:
OIIPENIETICHHOCTh YCIIOBUAMH Cpelbl,  HaNpaBIEHHOCTb,  TIPYNIIOBOM  Xapakrep,
HeHacsieyeMocTb. CTaTHUCTUYECKHE 3aKOHOMEPHOCTH  MOJAUGPUKALMOHHOW  M3MEHYMBOCTH;
BapHAallMOHHBIM psJ ¥ BapuallMOHHAs KpuBas. Hopma peakiuu; 3aBUCHMOCTb OT T€HOTHIIA.

VYrpasneHne JOMUHUPOBAHUEM.

Jemoncmpauus. Ilpumvepsl MOau(GUKAITMOHHOW M3MEHYHUBOCTH.

Jlabopamopnas paboma Ne 11 BvissieHue ucmoyHuko8 mMymazeHos 8 OKpyicaroujel
cpede (KOC8eHHO), USMEeHYUBOCMU Y 0cobell 00H020 8UOd.
Jlabopamopnas paboma Ne 12 Ilocmpoenue sapuauuonno2o psada u 8apuayuoHHOU

%

Kpueou
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TEM A 6.4. TEHETUKA YEJIOBEKA (3uyaca)

MeTtoapl M3YyYE€HHUs HACIACACTBEHHOCTH YEJIOBEKA: TIE€HEAJOrHMYeCKuid, OJM3HELOBbIH,
IUTOTCHETUYECKUM M Jp. ['eHeTHdeckue KapThl XpOMOCOM uejoBeka. CpaBHUTENbHBIN aHaIU3
XpOMOCOM 4YEJIOBEKa U YEJOBEKOOOpa3HBIX O0E3bsiH. XapaKTep HACICIOBAaHUS TPU3HAKOB Y
YyelioBeKa. ' eHHbIe W XPOMOCOMHBIE AHOMAQJIMHM 4YEJIOBEKa W BBI3BIBAEMBIC WMHU 3a00JIE€BaHUS.

Mepsl IpOoPUIAKTUKHI HACJIEACTBEHHBIX 3a00seBaHuil 4eJIOBEKA. I'eneTnueckoe
KOHCYJIbTUpOBaHue. ['eHeTHueckoe POJICTBO YeIIOBEYECKMX pac, HX OHOoJorHYecKas
PaBHOIICHHOCTD.

Jlemoncmpayus. XpOMOCOMHBIE aHOMAJIMM  4YEJOBeKAa H WX (DEHOTHIIMYECKHE
MIPOSIBIICHUSI.

Jlabopamopuas paboma Ne 1 Cocmasnenue pooocio8HbIX.

T EM A 6.5, CEJIEKIUA XMBOTHBIX, PACTEHUI U MUKPOOPI'AHU3MOB
(4 gaca)

Cenekius, e€ 3agaun. Bkiag H.M. BaBuiioBa B pa3BuTHe ceaekUMM. YUEHUE O IIEHTpax
MHOT000pa3usl ¥ TMPOUCXOKICHHUS KYIbTYPHBIX  PACTCHHUH. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacJIeCTBEHHOW u3MeHuuBocTd. Copr, mopona, mrTaMM. METOAbl  CENEKIMHM PAacTeHUHd W
KUBOTHBIX: OTOOp W ruOpuau3anusi; (opmMbl 0TOOpa (MHOMBUIYaJbHBIA M  MacCOBBIN), UX
TCHETUYECKUE OCHOBBL. (OcobeHHocmu _cenreKyuu pacmerull, HCUBOMHbBIX, MUKPOOP2AHUZMOS.
OtnanenHass ruOpuauszauusi; sBIeHUE Trerepos3uca. MckyccTBeHHbIM Mmyrarenes. Cenexius
MUKpPOOpraHu3MoB. _buorexHosnorus, €€ HampaBieHUs U TEeHETHYECKas WUHXCHEPUSL.
TpaHcreHHblE pacTeHUs; T€HHas U KJIETOYHAasl MHKEHEepUs B )KMBOTHOBOJACTBE. JIOCTMKEHUS U
OCHOBHBIE  HAalpaBJICHUS COBPEMEHHOW  CEJIEKIIMM. 3HAUYE€HUE CEJIEKUUU Uil Pa3BUTHS
CEJIbCKOXO3SICTBEHHOI'O  IPOM3BOJCTBA, MEAUIMHCKOW, MHKPOOMOJOTHYECKOH U APYTUX
oTpaciiel  NPOMBIIUIEHHOCTH. OTHYECKHUE AaCHEKThl DPA3BUTUS HEKOTOPBIX HCCIECIOBAHUN B
OMOTEXHOJIOIMH (KJIOHUPOBAHUE YEJIOBEKa, HANPABICHHOE U3MEHEHUE TeHOMA).

Memoncmpayua. CpaBHUTEIBHBIA aHAIW3 TOPOJ JIOMAIIHUX >KHUBOTHBIX, COPTOB
KYJIbTYPHBIX PACTEHMM M MX JIUKHX IpenkoB. Komieknuu u npenaparbl COPTOB  KYJIbTYPHBIX
pacTeHuM, OTIUYAIONINXCS HauOOJNBIIEH IJI0TOBUTOCTHIO.

Oxekypcusa Ne 1 CpasrHumenvhas Xapakmepucmuxka copmoe pacmeHull.
Jlabopamopnas paboma Ne 14 AHanus u oyenka >3muyeckux Acnekmos pa3eumusl
HEeKOMOopbIX UCCIe008aHUll 8 OUOMEXHOLO2UU.

Ocnosnvle nonamusa. lT'en. T'eHoTMH Kak cHUCTeMa B3aWMOJCHCTBYIOIINX T€HOB
opranm3ma. Ilpu3Hak, cBoicTBO, (eHOTHN. 3aKOHOMEPHOCTH HACIENOBaHUS  IMPHU3HAKOB,

BBIIBJICHHBIC I' Meunnenem, XpOMOCOMHAasi TEOpHUsl  HACAeACTBEHHOCTH. CIEIUIEHHOE
HacienoBanue; 3akoH T. Moprana. ['eHernueckoe omnpeneneHue 1oja y KUBOTHBIX U
pactrenuii. MI3MEHYHMBOCTS. HacnencrBennas M HEHacJeICTBEHHAas N3MEHYNBOCTD.

MytanmonHass ¥ KOMOWHATHUBHAs  WM3MEHUMBOCTh.  Moaudukanuu; HOpMa PpPEaKIUH.
Cenekmus; tubpuamzanus u oToop. [ereposuc u monumounus, ux 3HadeHue. CopT, mopoja,
ITaMM.

Ymenua. OObsCHIATHP MeXaHU3MBI MEpEeAayd TMPU3HAKOB U CBOWCTB M3 MOKOJEHUS B
MOKOJIEHHWE, a TaKKe BO3HMKHOBEHHE Yy  IOTOMKOB OTJIMYUI OT pPOIAUTENBCKUX (HOpM.
CocraBnsAiTh NOpOCTEHIIME POJOCIOBHBIE U pellaTh T'eHeTHueckue  3anauu.  lloHumars
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HCOGXO,Z[I/IMOCTL pa3BUTHUA TeOpeTH‘-IeCKOfI T'CHCTUKHU u HpaKTH‘-IeCKOﬁ CCIICKIIMKU TJIA
HOBBIICHAST  3(PPEKTHBHOCTH CEJIbCKOX03SIHCTBEHHOTO IPOU3BOACTBA | CHIDKCHUS
ce0eCTOMMOCTH MPOIOBOJILCTBUS.

Mesicnpeomemnnie ceasu. Heopranuueckas Xxumus. 3amuTra OpUPOJbl OT BO3AECHCTBUS
OTXOJIOB XUMHUYECKUX ITPOU3BO/ICTB.

Oprannyeckas xumus. CrpoeHue W (QYHKIMHM OPraHUYECKHX MOJEKYI: OenKkH,
HykienHoBsie kuciothl (JJHK, PHK).

®duszuka. JJucKpeTHOCTh 3JIEKTPUUECKOro 3apaaa. OCHOBBI MOJEKYJISIPHO-KUHETHUECKON
TEOPHH. Cratuctuueckuil  XapaxTep 3aKOH O MOJIEKYJSIPHO-KMHETHUYECKOH  TEOpHUH.
PentrenoBckoe wuznydenue. lloHsTHE O 03€ U3ITy4eHUS M OMOJIOTHMUYECKON 3alIlIMTE.

11 xkaace

Paznen 7
IBoJIonMOHHOE YueHne (50uacoB)

TEM A 7.1. PA3BUTUE TIPEJICTABJIEHUI OB DBOJIIOLIUU JKUBOI TIPUPO/IbI
JIO Y. JAPBUHA (7 1acos)

Pa3zBuTne  SBOJMIONMOHHBIX Hjel. ['ocrnoacTso B HayKe MNpEICTaBICHUU 00
«M3HAYAJIbHON 11€J1eCO00pa3HOCTH» U HEU3MEHHOCTH >KHMBOM mnpuponbl. 3HaueHue pabor K.
JluHHess mno cucTeMaTUKE PAaCTeHUM U JKMBOTHBIX; INPUHLMUIIBI JMHHEEBCKOW CHUCTEMATHKH.
Tpyner XK. KioBee u K. ne Cenr-Unepa. VYuenme K. b. Jlamapka. IlepBele pycckue
ABOJIFOIIMOHUCTBHI.

Jlemoncmpayun. buorpaduu y4yeHbIX, BHECHIMX BKJaJ B pa3BUTHE SBOJIOIMOHHBIX
uneit. Xuznp u nesrensHocTh JKana batucra ®pancya ne Jlamapka,

TEMA 7.2. JAPBUHU3M (11luacos)

JlokazarenbcTBa 3BONIOUMU  KUBOW mpuponbl. buoreHernyeckuii  3akoH. 3akoH
3apoableBoro cxoncrtsa. [Ipeanocelnkn BO3HMKHOBeHMs ydeHus Y. JlapBuHa: JOCTH)KEHHS B
00JIaCTH €CTECTBEHHBIX HayK, 3KCNeAUIMOHHbIN Martepuan Y. Jlapsuna. Yuenue Y. JlapuHa 00
9BOIONKU. POJIb DBOJIIOIIMOHHOW TEOPUU B (DOPMUPOBAHMHU COBPEMEHHON €CTeCTBEHHOHAYYHOU
KapTHUHbBI MUpA.

VYuenue Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOPE.

Yuenne Y. [lapBuHa 0 ecTecTBeHHOM otOope. Bum, ero kputepuu. llomynsanus —
CTPYKTYpHasi eAuHuIa Bujaa. Buj - sjmemMeHTapHas  3BOJIONMOHHAA  €AWHUIIA. BceobGmas
WHIVBUAYyaJIbHAsS  M3MEHUMBOCTh M M30BITOYHAS YHCIEHHOCTH MOTOMCTBA. JIBUKYIIIME CHIIBI
sBoONMK.  bopbba 3a CyliecTBOBaHWE W €CTECTBEHHBIA OTOOP. B3aMMOCBS3b MBIDKYIIMX CHIT
SBOJIONMHU. 3HAYEHUE IBONIOUHUOHHON Teopuu Y. JlapBuHa.

Hemoncmpayusa. buorpadpus Y. lapsuna. MapuipyT u koHkpetHole Haxozaku Y. Jlapuna
BO BpeMs IyTelIecTBUS Ha Kopabiie «buriby.

Jlabopamopnasa paboma Ne3 Habniodenue u onucanue ocobeii suda no
Mopghonocuueckomy Kpumepuro
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Jlabopamopnasa paboma Ne4 CpasHumenvhas XapakmepucmuKka DA3HbIX 6U008 00HO20
pooa pacmenuii no Mop@onocuyecKomy Kpumepuio.

Jlabopamopnas paboma Ne5 CpasnumenvHas Xapakmepucmuka UCKVCCMBEHHO20 U
ecmecmeenHo20 omoopa.

TEM A 7.3. CUHTETUYECKAS TEOPUA S5BOJIIOLMN. MUKPOSBOJIIOLINA
(17 gacos)

CuHTETHYECKAs TeOopHs HBOJIOLMM. I'eHeTHKa u 9BOJIIOLIMOHHAS TeopHsl.
DinemenTapubie (aktopsl 3Bojouu. MccnenoBanus YerBepukoBa.  DBOJIIOIMOHHAS pOJIb
myTarui. [onynsamms - 3nemMeHTapHas CAVHUIIA HBONIOIKU. [eHohOHA  MOMYJIAIUN.
3axonomepHoCcmu_HACAE008AHUS. NPUSHAKOS 6 NONYAAUUIX paszno2o mund.  3axkon Xapou -
Baiinbepea. I'enetndeckue mpolecchl B MOMYJSIUsAX. Pe3epB HacineICTBEHHONW M3MEHYHUBOCTH
MO YJIALIAM, Dopmbl €CTECTBEHHOI'0 orbopa. PesynbTaTsl 3Boarounu. dopmupoBaHue
IIPUCIIOCOOIECHHOCTH K cpenie oouTanus. OOpa3oBaHKe HOBBIX BUAOB. MukposBotonus. CriocoObl
BHI000pa3oBanus. [lyth © CKOpOCTh BUI00Opa3oBaHUs; reorpaguueckoe M IKOJIOTHIECKOE
BHI000pa3oBaHKE. DBOMIOIMOHHAS  POJb  MoAWMUKAIMK;  (U3HOJOTHUYECKHE  aJlallTallhH.
Temrsl 3BosOIMK. CoXpaHeHHE MHOT000pa3us BUIOB KaK OCHOBA YCTOHYUBOCTH OMOCHEPHL.

Hemoncmpayus. Cxewmsl, WJUTFOCTPUPYIOLIHE mporecc  reorpadgpuuecKoro
BunooOpa3oBanus. [loka3  JKMBBIX pacTeHUH M JKUBOTHBIX; repOapueB M KOJUIEKLU,
JIEMOHCTPHUPYIOINX WHAMBHIYATbHYI0 W3MEHYMBOCTh M Pa3HOOOpa3ue COPTOB KYJIBTYPHBIX
pacTeHMl W [OpOJX  JIOMAUIHMX >XHBOTHBIX, @ TAaKK€ pe3ylabTaTbl MPUCIOCOOIEHHOCTH
OpPraHMU3MOB K cpejie 0OUTaHus U pe3ysbTaThl BUI000PAa30BaHUs.

Jlabopamopnas paboma Ne 6 Cpasnumenvuas xapaxkmepucmurka )opm ecmecmsenno2o

ombopa.

Jlabopamopnass paboma Ne 7 Cpasnumenvbhas _xapakmepucmukd _cnocobos
8U0000PA308AHUSL.

Jlabopamopnas paboma Ne 8 CpasnumenbHas _Xapakmepucmuka _MuKpo- u
MAKPOIBONIOUUU.

Oxcekypcus Ne 2 U3yuenue npucnocobienHocmu opeanu3mos K cpeoe 00umaHus.

TEM A 7.4. OCHOBHBIE 3AKOHOMEPHOCTH 5BOJIIOLINHN.
MAKPO3BOJIFOIUA (154acoB)

Mukpo — u Makpoa3Bomtonus. Ilyru u Hanpasnenus sBosrounu (Tpyast A.H. Cesepiiosa,
WN.N. manbraysena). [lpuynHbl OHoJOTHYECKOro mporpecca U Ouosornyeckoro perpecca. Ilyru
JOCTHKEHHsSI OMOJIOTHYECKOro Tporpecca. AporeHes; CyIIHOCTh apoMOpPGHBIX H3MEHEHHH |
UX POJb B 3BOJIOLUMU. BOZBHUKHOBEHHE KPYIMHBIX CUCTEMATHUECKUX IPYMI JKUBBIX OPraHU3MOB
- MakKpOdBOJIOIMA. AJJIOT€HE3 U MPOTrPECCUBHOE NMPHUCIIOCOOIEHHE K OINpPE/IeNeHHBIM YCIOBUSIM
cyumiectBoBanus. KarareHe3 kak ¢opma JAOCTH)KEHHS OHOJIOTMYECKOTO MPOIBETAHUS TPYII
opranu3MoB.  Dopmbl __36omoyuu___(OusepeeHyus, _Kongepeenyus, napannenusm). IlpaBumna
HBOJIIOLUM TPYII OPraHU3MOB.  Pe3ynbpTaTsl 3BOMIIOLMU: MHOroOOpaszue BHJIOB, OpraHUYecKas
LeN1ECO00Pa3HOCTD, IOCTEIIEHHOE YCIOKHEHUE OPraHU3aLuY.

Jlemoncmpayua. Ilpumepsl TOMOJOTUYHBIX M aHAJOTMYHBIX OPraHOB, UX CTPOCHHE U
MPOUCXOXKICHUE B Mpolecce oHToreHeza. COOTHOLIEHHE MYyTEH MPOTrPECCUBHOM

21



OMOJIOTHYECKOM SBONIIOLMU.  XapaKTEpPUCTUKA IIPEACTABUTEIIEH JKUBOTHBIX U  PACTCHM,
BHECEHHBIX B KpacHyl0 KHHUTY M HAXOAAIIMXCS MTOJ OXPaHOU rOCyIapcTBa.

Jlabopamopnass paboma Ne 9 Buisenenue apomopdoszos, uduoadanmayuil,
npucnocobienull k cpede 0OUManus y 0p2aHu3Moa.
Jlabopamopnas paboma Ne 10 CpasnumenvHas xapakmepucmuxa nymet U HanpasieHull

260J1l0yuu.

OcHnognble nonamua. DOBomonws. Bun, nomynsuus; ux kpurepun. bopnrba 3a
cyuiectBoBanue. EcTecTBeHHbIE  OTOOp Kak  pe3ynbTaT OOphObl 3a  CyIIECTBOBaHHE B
KOHKPETHBIX YCJIOBHSIX Cpelnbl oOuTaHus. «BOJHBI KU3HWY», UX MPUYMHBI;, YTH H CKOPOCTh
BUJI000pa3oBaHusa. MakpoaBomtouusa. buonmornyeckuii mporpecc u  OHOJOTHYECKUI perpecc.
[Tytn pocTmwkeHust  OMONIOTMYECKOTO — mporpecca;  apomopdos,  uaMoamanTanus, oOIas
nererepanus. 3uadeHue padot A. H. Cesepriiona.

Ymuenus. Ha ocHoBe 3HaHus ABUXXYHIUX  CHUJI 3BOJIFOIMHU, HUX OMOJIOrHYECKOM
CYIIHOCTH 00BACHATH INPpUYUHBI BO3HUKHOBCHUA MHOF006p3.31/I$I BUJOB JXHUBBIX OPraHU3MOB H
Hux HpHCHOCO6J’ICHHOCTB K YCJIOBHUAM oxpy;xaromeﬁ CpCabl.

Mesxicnpeomemnuwie ceéazu. Hcropus. Kynerypa 3amagnoii EBponsl konma XV - nepBoii
nonoBubl XV B. KynbsTypa mepBoro mnepuoja HOBOW ucTOpHH. Benmkue reorpadudeckne
OTKPBITHS.

OKoHOMHUYecKas reorpadusi  3apyOeKHBIX CTpaH. Hacenenne wmupa. ['eorpadus
HACEJICHUs MUpa.

Pa3znen 8
Pa3Butue oprannyeckoro mupa (304acoB)

TEM A 8.1. OCHOBHbBIE YEPTEI O9BOJIIOLINN
XKNBOTHOI'O 1 PACTUTEJIBHOI'O MUPA (15 yacoB)

Omanvl _260110UUU _Opeanuyecko2o  mupa Ha 3emuae. OcHOBHbIE apoMopdo3bl B
OBOJIIOLMY PACTEHUNW W JKUBOTHBIX. PasButne xu3HM Ha 3emie B apXxeHCKyl0 U
IIPOTEpO30McKyto Apbl. IlepBbie cienpl xnu3Hu Ha 3emie. [losBieHHE BCEX COBPEMEHHBIX THIIOB
0EClO3BOHOYHBIX  JKMBOTHBIX. OOmIas  XapakTepUCTHMKAa M  CHCTEMaTHKa BBIMEPIIUX U
COBPEMEHHBIX  OECHO3BOHOYHBIX; OCHOBHBIE  HAlpaBJIEHUS 3BOJIOLUU 0€CI03BOHOYHBIX
KUBOTHbIX. [lepBbie  XxopmoBble. HampaBneHus 3BOMIOLMM HM3MIMX  XOPAOBBIX; 0O0IIas
XapaKTepUCTHKa OecuepenHblX U 000JOYHHMKOB. Pa3BuTHE BOIHBIX paCTEHUH.

PazButne xu3HM Ha 3emie B MaJC€O30MCKYIO 3py. DBOJIOMSA PACTEHUM; TOSBICHUE
NIEPBBIX  COCYAMCTBIX pAcCTEHUH; NANOpPOTHUKH, CEMEHHBIE MAlOPOTHUKH, TOJOCEMEHHBIE
pacteHus. Bo3HHKHOBEHHE MMO3BOHOYHBIX: PHIObI, 3€MHOBOJIHBIE, IpecMbIKalomuecs. [ naBHbIE
HaIpaBJI€HUsI HBOJIIOIMU TO3BOHOYHBIX; XapaKTEPUCTUKA aHAMHUN U aMHUOT.

PazButne xu3Hu Ha 3emsie B Me3030WcKkyro 3py IlosiBmeHne u pacnpocTpaHEHUe
MTOKPBITOCEMEHHBIX PaCTEHHH. ODBOJIIOLMSA HAa36MHBIX MO3BOHOYHBIX. BO3HMKHOBEHHME NTHUI U
Miekonuramux, CpaBHUTEIbHAs XapaKTEpPUCTUKA BBIMEPIIMX M COBPEMEHHBIX HAa3eMHBIX
II03BOHOYHBIX. BeIMupaHue JpeBHUX IOJI0CEMEHHBIX PACTEHUI U IPECMBIKAIOIINXCS.

PasButne xn3HM Ha 3emsie B KaWHO30MCKyrH0 7py. bypHOe pa3BHTHE LIBETKOBBIX
pacTeHuil, MHOroo0Opasue HaceKOMbIX (MapajjieNnbHas 3BOJOLUA). Pa3BuUTHE IUIAlIEHTApHBIX
MJIEKOIIUTAIOIINX, MOSBICHUE XMIUHbIX. Bo3HHKHOBeHHe mnpuMaroB. [losBneHue mepBbIX

npeacrasureneil cemencrsa Jlrogu. YUeTBEpTUYHBIM MEPUOJ: DBOJIIOLMS  MICKONMUTAIOLIUX.
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Pa3Butue MNPpUMATOB: HAIPABJICHUA 3BOJIIOLIUN YCJIO0BCKaA. O6IJ_[I/IC nNpeaKu 4YCJIOBCKA U
YEJIIOBEKOOOPa3HBIX 00E3bsIH.

Memoncmpayua. Penponykiuu kaptuH 3. bypumana, orpaxkatrouue dayHy u
baopy pasnuYHBIX 3p W TepruoaoB. CXeMbl pa3BUTHS APCTB KUBOU MPUPOaAbl. OKaMEHEeIOCTH,
OTIIEYATKU PACTEHUH B IPEBHUX MOPOAAX.

TEM A 8.2. IPOUCXOXJIEHUNE YEJIOBEKA (15 yacos)

Mecto yenoBeka B xkuBoii npupoje. CrucreMaTHueckoe nojokeHne Buga Homo sapiens
B CHCTE€ME€ JXHMBOTHOro mupa. [Ipu3Haku U CBOMCTBA YeNOBEKa, IO3BOJSIOUIME OTHECTH €ro
K pas3jInuHbIM CUCTCMATUYCCKUM TIpyIamM oapCTBa KHUBOTHBIX. HpSIMOXO)KI[eHI/Ie;
aHATOMUYECKHE TMPEANOChUIKM K TPYIOBOW JEATEIbHOCTH U JalibHEHIIed  COIUalbHON
3BOJIFOIIUHA. I'mmroTe3sl IIPOUCXOKACHUA YCJIOBCKA. Dranbl 3BOJIIOIIUH YCJIOBCKA. ZIpCBHCﬁHIPIfI
YeNoBeK, JPEBHHUI YelIOBEK, MEpPBbIE COBPEMEHHBIE JIFO/IU.

CpoiicTBa denmoBeKa Kak Ouosorudeckoro  Bujaa. [lomynsiiimoHHas CTpyKTypa
Buma Homo sapiens. IIpoucxosjieHue dYeaoBeYeCKHuX  pac. PacooOpa3oBaHue; €IUHCTBO
MIPOMCXOKICHHS pac.

CpoiicTBa uenoBeKa Kak OHMOCOLMANBLHOTO  CYILECTBA. JIBrKyiue  CHUIIBI
auTporioreHeza. @®. DHrenmbc 0 ponm  Tpyda B IIPOLIECCE€ MPEBpalleHUs 00e3bsHbI B
yenoBeka. PasBuTue wiI€HOpPa3AeNbHOM pedd, CO3HAHUSA U OOIIECTBEHHBIX OTHOIIGHUH B
CTaHOBJICHMHM 4YeJIOBeKa. B3aMMOOTHOILIEHHE COIMAIBHOIO M OHOJOTHYECKOTO B HSBOJIOLUHU
YCJIOBCKaA. Kpumuka pacusma _u «CoyuailbHO20 dapequwMa». Bez[ymaﬂ poJib 3aKOHOB
OOIIECTBEHHOH KU3HU B COIIMAIBHOM IPOTPECCE YeTOBEUECTBA.

buonoruueckue cBoiicTBa 4€I0BEYECKOT0 OOIIECTBA.

ﬂemoncmpauuﬂ. Mogenn CKeJIeTOB YelIOBeKa M IMO3BOHOYHBIX KUBOTHBIX.

Jlabopamopnasa paboma Ne 11 Ananuz u oyenka pasiuiHblX 2unome3 NPOUCXOHCOEHUs
YenoseKka U PopMuposaHUs Yei08eyeckKux pac.

OcHnognvie nonamusa. Pa3BuTue >XUBOTHBIX U PpACTEeHHM B pa3IWYHbIC TEPUOJIbI
cymectBoBaHua 3emiu. IlocTtemeHHoe — ycloOXKHEHHME OpraHu3allud M MPUCIOCOOJeHHE K
YCIIOBUSIM Cpe€Zbl JKMBBIX OpPraHM3MOB B Ipolecce HBojouuu. IlpoucxoxkaeHue uenoBeka.
JIBwkyuie — cuibl  aHTpomoreHeza. Poib Tpyga B mpolecce HpeBpalieHHs OO0€3bsSHBI B
yenoBeka. YenoBeueckue pacbl, UX e€AUMHCTBO. KpuTuka pacu3mMa U «COLUUAIBHOIO

JTApBUHU3MaY.

Ymenusa. Vicnonb3oBaTh TEKCT yueOHMKA M Y4eOHBIX IMOCOOMH ISl COCTaBJICHHUS
Ta0JINIL, OTPAXKAIOUINX ATAIlbl Pa3BUTHUS JKU3HU Ha 3emJie, CTAaHOBJIEHUsI 4YellioBeka. lcmonb3oBaTh
TEeKCT YydeOHMKa Juii paboThl C HaTypalbHbIMH OOBeKTaMH. J[aBaTh apryMeHTHPOBAHHYIO
KPUTHKY pacu3Ma U «COLIMAJIbHOTO JapBUHHU3MA.

Mesxcnpeomemnuwie ceazu. usnueckas reorpadus. Mcroprs KOHTUHEHTOB.
OkoHoMmuueckas reorpadus. Hacenenue mupa. ['eorpadus HaceneHus mupa.

Pa3znen 9
B3auMooTHOIIEHHSI OPraHU3Ma U CpPe/bl.
OCHOBBI 3KOJIOI'M (394acoB)
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TEM A 9.1. IIOHATHUE O BUOCOEPE (84acos)

buocdepa — rmobanpHas 3kocuctema. buocdepa - kuBas 000JI0YKa  IJIAHETHI.
Crpykrypa Ouocdepsl: nmrochepa, ruapochepa, armochepa. Yuenune B.U. Beprajackoro o
ouocdepe. Kommonentsl Ouocdepsl: KMBOE BEUIECTBO, BHIOBOM COCTaB, pa3zHooOpasue u
BKJIaJ B OmoMaccy; OMOKOCHOEC U KOCHOE BEIIeCTBO; OWoreHHoe BemecTBo Ouochepnr (B.
N. Bepuanckuit).
OCOOCHHOCTH _pacnpesielicHus Ouomacchl Ha 3emiie.  BHONOTHYecKHid  KpPYroBOPOT.
buocennasa muepayus amomos. IBononus duochepsl.

Jemoncmpayuz. Cxembl, OTpa)Kkarollue CTPYKTYpPY ouocdepsl u
XapaKTEepU3yIOIIHe €€ OTACIbHbIE COCTAaBHBbIC 4YacTH. TaOmumpl  BHAOBOTO COCTaBa U
pa3sHooOpa3usi KUBBIX OpraHu3MoB Ouochepsl. CxeMbl KpPYroBOpOTa BEIIECTB B MIPHUPO/IE.

TEM A 9.2. )KU3Hb B COOBIIECTBAX (9uacos)

Uctopus dbopMupoBanus COOOIIECTB  YKHUBBIX opranu3moB. ['eonmoruyeckas
HUCTOpUST MATEPUKOB;  HW3OJAIMS, KIMMaTUYeCKWe  ycioBusa. buoreorpadusi.  OCHOBHBIE
O6uoMbl cymu U MupoBoro oxeaHa. buoreorpaduyeckue obnactu.

Jemoncmpayusa. KapTbl, OTpaxamollue TIE€OJOTMYECKY0  HCTOPUI0 MAaTEpHUKOB;
pacipoCTpaHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.

TEM A 9.3. BBAUMOOTHOHIIEHN A OPTTAHU3MA U CPE/IbI (14 yacoB)

[Tonsatus "6uoreoneHo3" u "skocucrema". BujoBas M OpOCTpaHCTBEHHas CTPYKTypa
sKocucTembl.  EcTecTBeHHBIE COOOIECTBA JKUBBIX OPraHU3MOB. BHOr€OIE€HO3BI: 3KOTOI U
OonorieHo3. KOMITOHEHTBI  9KOCHCTEMBI: MPOIYLEHTH, KOHCYMEHTHI, PEIyIEHThl. BHOIEeHO3HI:
BUJIOBOE pa3zHOOOpasue, IJIOTHOCTh MOMYJALuUH, OnomMacca.

Okosorndyeckue (akTopbl, 0Owue 3aKOHOMEPHOCIU UX GIUAHUA_HA_OP2AHU3MbL. 3AKOH
onmumyma. 3axkon _munumyma. buonocuueckue pummobi. Domonepuoduzm. AOuoTHUecKHe
dakTopsl cpenpl. Ponp TemmepaTyphl, OCBEIIEHHOCTH, BI&KHOCTH W JPYTrUX (aKTOpPOB B
KHU3HEIEATENBHOCTH  cooO0miecTB. VIHTEHCHMBHOCTh JEHCTBHS — (PaKTOpa; OTrpaHUYMBAIOIIUI
¢daktop. BizaumopeiicTBue hakTOpoB cpeibl, MPeiesbl BHIHOCIUBOCTH.

buotnueckue ¢akropsl cpenpl. MHTerpanus Buzpa B OMOLIEHO3€; JKOJIOTHYECKHE
HumM. [lumeBble cBsA3W B dKocucTeMe. Tpodudeckue YpoBHU. Tunsi nuujesvix yenetii. Ilumessre
cetu. IlIpaBuia 5KOJIOTHYECKON OHUpaMUAbI 4Hced OHoMacchl, 3Hepruu. KpyroBopoT BemecTs u
IpeBpaIleHus YHEPTUU B dKocucTeme. CaMoperyssus B 9KOCUcTeMe. Y CTOHYNBOCTE M AMHAMUKA
akocucreM. Cmaduu passumus _skocucmembvl.  CMeHa 6uoneHo3oB. Ilpuunnel CMEHBI
01Oo11eH030B; POpPMUpPOBaHUE HOBBIX co001IecTB. Cykyeccus:

Jemoncmpayusa v obcyxaenue nuapmibMoB 1 kunopuiasma «buocepar.

Okckypcuss New 3 Habnoodenue u gviagienue npucnocooOienuti y opeanu3mos K IUsHUIO
DA3IUYHBIX IKOLO2UYECKUX (PaKmopos, abuomuyeckux u OUOMUYecKUx KOMNOHEHMO8 IKOCUCHEM
(Ha omoenbHblX NPUMepPax).

Okexypeus Ne 4 Habawoenue u evisasnenue anmponoceHHulX UMEHeHUl 8
9KoCcUcmeMax ceoetl Mecmuocmu (1yz)
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Oxcxypcuss Ne 5 Onucanue dxocucmem U acpodKOCUCHIEM C80ell  MeCHHOCHU
(2opoockoii napk)(8udosas u npocmpanHcmeeHHas CMmpYKmypd, Ce30HHble UMEHeHUs, HAIu4ue
AHMPONO2EHHbIX USMEHEHUIL).

Hpaxmuueckas paboma Ne 3 Cocmasnenue cxem nepeHoca 8euecms i SHepeun 8
sKOoCcUCmeMax (nuuesvlx uenei u cemell).
Ipakmuueckas paboma Ne 4 HUccnedosanue usmeneHuil 8 sKocucmemax Ha

Ouo02uYecKux Mooensx (akeapuym).
Hpaxmuueckas paboma Ne 5 Pewenue skono2uyeckux 3a0ay.
[Ipakmuueckas paboma Ne 6 CocmasneHue cxem Kpy2080pomos y2nepood, KUciopood,

asoma.

Jlabopamopnas paboma Ne 12 CpasnumenbHas Xapakmepucmuka 5KOCUcmem u
azposKocucmen.

T EM A 9.4. BBAUMOOTHOILEHHUS MEXXIY OPTAHU3MAMM (84acoB)

@®opMbl B3aMMOOTHOIICHUH MEXKIy opranu3Mamu. [103UTHBHbBIE OTHOIIEHUSI - CUMOUO3:
MYTYaJIH3M, KOOTIepanusi, KOMMEHCAIN3M, HAXJICOHUYECTBO, KBAPTUPAHTCTBO. AHTHOMOTHYCCKHE
OTHOIICHHUS: XUIIHUYECTBO, MApPa3UTU3M, KOHKYpPEHIUSl, COOCTBEHHO aHTHOMO3 (aHTHOUOTHKH,
dbuToHIMALI U 1p.). [IporcxokaeHre U SBONIONMS Tapa3uTu3Ma. HelTpanbHble OTHOIICHUS -
HEUTpaIn3M.

Jlemoncmpayun. Ilpumepbl cuMOuo3a TMpPEACTABUTENCH pPA3IUYHBIX LAPCTB KUBOU
MIPUPOJIBI.

OcHoBHble moHATHS. buocdepa. buomacca 3emnu. buonorunueckas npogyKTUBHOCTb.
XKusoe BemecTBo U ero GpyHKuuU. buonormdeckuit KpyroBopoT BELIECTB B MPUPOJE. DKOIOTHUS.
Buemnsis cpema. Dxonorudeckue pakTopbl. AOHOTHYECKHE, OHOTUYECKHE W aAHTPOIIOTCHHBIC
(bakTophl.

OKOJIOTUYECKHE  CHUCTEMBI:  OHMOreoleHo3, OuoneHo3,  arpoueHos. IIpogyueHTsl,
KOHCYMEHTBI, peyleHTbl. CaMoperynsius, cMéHa OHOIIEHO30B U BOCCTAaHOBJICHHE OMOIIEHO30B.

Ymenua. BrIIBIATE IIpHU3HAKU HpI/ICHOCO6J'IeHHOCTI/I BUJI0B K COBMCCTHOMY
CYIICCTBOBAHUIO B OJKOJIOTHYCCKUX CHUCTECMaAx. AHaJ'II/I3I/IpOBaTI> BHJIOBOII COCTaB 6I/IOIICHO3OB.
Brigensate OoTAEIbHEIC (I)OpMLI B3aMMOOTHOIIICHUN B 6I/IOI_ICHO3aX; XapaKTCPpU30BaTh IMUIICBLIC
LCIHU B KOHKPETHBIX YCIIOBUAX o0HTaHUA.

Mexncnpeomemnuie ceéazu. Heopranmueckas xumwms. Kucmopon, cepa, azor, docdop,
yraepoJ, UX XUMUYECKHe CBOMCTBA.
®dusnyeckas reorpadud. Kimnmar 3emin, KiimMaTHyeckas 30HAIbHOCTb.

Pa3znen 10
Buocdepa u yesioBek (194acos)

TEM A 10.1. BBAUMOCBSA3b IMTPUPO/IbI U OBILIECTBA. BUOJIOTUSA OXPAHBI
I[MPUPOJIBI (164acos)
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['nobanpHble aHTPONOTCHHbIE W3MEHeHHs B Ouocdepe. AHTpomoreHHsle  (hakTopsl
BO3JICUCTBUSI Ha OuWoOIeHO3bl (pojib 4emoBeka B mpupoje). [IpobieMbl parmoHaIBHOTO
MPUPOJIONIONB30BAHMSA, OXPAaHbl HMPUPOIBI: 3allUTa OT 3arpsS3HEHUI, COXpaHEHHWE STAJOHOB U
MaMSATHUKOB MPHUPOJBI, OOecrieueHue MPHUPOAHBIMHU pecypcaMH HaceJleHUs IUIaHeThl. Mepsbl 1o
00pa30BaHUIO  JKOJOTHYECKUX KOMILJIEKCOB, JKOJIOTUYECKOe 0Opa3oBaHHE. [Ipobaema
YCTOWYHMBOTO pa3BUTUs OHOChEphL.

Hemoncmpayua. BivsiHue XO3SMCTBEHHOM JESITEIBHOCTH — YEJIOBEKA HA IPUPOLY.
KapTtsl 3amoBeiHbIX TEPPUTOPUIL HAIICH CTpPaHbl U OIUKHETO 3apyOexkKbsl.

Jlabopamopuas paboma Ne 13 Aunanu3 u oyeHka 2100a1bHbIX AHMPONOLEHHbIX USMEHEHUL 8

buocgepe.

TEM A 10.2. BAUOHUKA (3uaca)

Hcnonbs3oBaHHe 4YEIIOBEKOM B XO3SMCTBEHHOM JEATEIBHOCTH INPHUHIMIIOB OpraHU3aluU
pacTeHuil 1 )KUBOTHBIX. PDOPMBI KHUBOI'O B MIPUPOJIE U UX MPOMBIIIICHHbIE aHAIOTH (CTPOUTENIbHBIE
COOPYKEHHSI, MAIIMHBI, MEXaHU3MBI, IPHOOPHI U T. 11.).

Jemoncmpayun. 1lpumepbl CTPYKTYpHOH oOpraHu3alud  KUBBIX OpPraHU3MOB U
CO3/IaHHBIX HA 3TOM OCHOBE OOBEKTOB (MMPOCMOTP U OOCYXKACHHE WILTIOCTPAINi y4eOHUKA).

OcHnoenvle nonamua. BosnelictBue uenoBeka Ha Ouocdepy. OxpaH; NpUpOIbL
OMOJIOTMYECKUH M COLMAIBHBIA CMBICH COXpAaHEHHS BHUAOBOTO pa3HOOOpasusi OHOIEHO30B.

PanmonaneHoe IIPUPOJIONIOIB30BAHUE;  HEUCUYEpPIAEMble M HMCUEPIIAEMBIE  PECYPCHI.
3anoBeHUKY, 3aKa3HUKHU, napku; KpacHas kHura. buonuka. ['eHHas wuHXeHepws,
OMOTEXHOJIOT U

Ymenua. OObsAcHATH HeO6XO,Z[I/IMOCTB SHAHUA W YMCHUSA HNPAKTUYCCKHU NPUMCHATH
CBCIACHU 00 DKOJIOTHYECKHX 3aKOHOMCPHOCTAX B MNPOMBINIJICHHOCTH M CCIBCKOM XO3SICTBE
AJIA HpaBHHBHOﬁ opraHu3anuu JCCOBOACTBA, pLI6OBO,[[CTBa U T. O., a TAKXKXC UIA PCHICHUA BCCTO
KOMINJICKCA 3a/1a4 OXpaHbI OKPY)KaIOHlefl Cp€Aabl U pallMOHAJIBHOI'O IIPHUPOAOITIOJIB30BaAHU .

Mesicnpeomemmwie ceéazu. Heopranmueckas xumusl. 3amiuTa Npupoabl OT BO3AECUCTBUS
OTXOJI0B XUMHUYECKUX ITPOU3BOJICTB.
®dusuka. [TorsTre o 103€ U3TydeHUs U OMOJIOTHYECKast 3alllnTa.

3akarovenue (24aca)
Kondepenuus no reme «buocdepa u uenoBex».

4. TemaTu4eckoe NJIAHUPOBAHME,
B TOM 4HCJIe C Y4eTOM padodyeil NporpaMMbl BOCIIUTAHHMSA € YKA3aHHMEM KOJIMYeCTBA
4aco0B,0TBOJAUMbIX HA OCBOCHHE KAK/10# TeMBbl.

LeneBbiM mpuoputeroM Ha ypoBHe COO sBisieTcst co3faHue OJaronpHUsATHBIX YCIOBUH
JUIS IPUOOPETEHNUS IKOJIbHUKAMHU OTBITA OCYIIECTBICHHS COLMATbHO 3HAYMMBIX JIEN:
1) ombIT men1, HANTPABJIEHHBIX HA 3a00TY O CBOEH CEMbE, POJHBIX U OJIU3KHX;
2) TPyZOBOH OIBIT, OMBIT y4aCTHs B IPOU3BOICTBEHHOM IPAKTHUKE;
3) oOombIT Jei, HANpaBIEHHBIX HA TOJB3Y CBOEMY POJHOMY TOpOIY WM Cely,
CTpaHe BIIEJIOM, OIIBIT JESTEIHHOTO BBIPAKEHHUS COOCTBEHHOM Ipa)K1aHCKOM MO3UIINH;
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4)  OmBIT NPUPOAOOXPAHHBIX IEN;

5) ombIT paspelneHus BO3HUKAIOIUX KOH(IMKTHBIX CHTYalUi B IIKOJIE, I0MA WIIHU

HaYJIUIE;
6) oOmBIT CAMOCTOSATENBHOTO  NPHOOPETEHHMS  HOBBIX  3HAHMIA,
[IPOBEIECHUA Hay4YHBIX UCCJIE0BAHUM, OIBIT IPOEKTHOU
JESTEIIBHOCTH;

7) oOmBIT M3ydeHMs, 3alIMTHl M  BOCCTAHOBJIEHHMS

KYJbTYPHOI'O

Hacjacaus

YECJI0BCUYCCTBA, OIIBIT CO3JaHUsA COOCTBEHHBIX HpOI/ISBeZ[GHI/Iﬁ KYJIbTYPBbI, OHBIT TBOPYECKOI'O

CaAMOBBIPAKCHUA

8) ombIT BeneHus 310poOBOro 00pa3a KU3HHU M 3a00THI O 3J0POBbE APYTHX JIIOIENH;
9) ombIT OKa3aHMS IOMOLIM OKPYXKAIOIIMM, 3a00THI O MAabIIAX MM OKHIBIX

JIIOJI9X,BOJIOHTEPCKHI OIIBIT;
10) omeIT caMOmO3HAaHMS M CAMOAHAIM3a, OIBIT
CaMOBBIPAKECHUAN CAMOPEATU3ALINH.

COMAJIBHO  MMPUEMIICMOI'O

10 xaacc
Ne IleneBbie
n/n Tema pasaena NPHOPHUTETHI
KO0JI-BO 4acoB | BOCIIUTAHUSA
1 BBenenue 2 1,4,6,7
) [Ipenmer u 3agaum o01IeH OMOJIOTHH. Y POBHU 3 6,7
OpraHu3aIliy KUBOW MPHUPOIBI
3 OcHOBHBIE CBOWCTBA KUBOTO .MHOTr0o00pas3ue >KMBOTo 5 6
Mupa
4 [TpoucxoskieHrne 1 HaYaJIbHBIC ATAIbI 24
pa3BUTHSI )KMU3HU HA 3eMJIe
5 BBenenne B UTONOTUI0. YUEHHE O KJIIETKE 45 4.6
6 becnosioe pa3aMHOXKEHNE pacTEHUN U KUBOTHBIX 4
7 [TonoBoe pazMHOXKEHUE 7 1,4,6,8
8 NunuBryanbHOE pa3BUTHE OPTaHU3MOB 19 6,8,10
9 Hcropus npeacraBiieHuii 0 HaCJIEACTBEHHOCTH U 5
W3MEHUYUBOCTH
10 OcHOBHBIEC 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 14 1,8,9
11 OCHOBHBIE 3aKOHOMEPHOCTH U3MEHYNBOCTH 8 1,6
12 ['eneTnka yenoBeka 3 8,10
13 Cenexius )KUBOTHBIX, pACTEHUN U MUKPOOPTAaHU3MOB 4 2,3,4,6
Bcero
140

27




11 kaacce

No IleneBbie
/T NPHOPUTETHI
TeMa paSILCJ'Ia KOJI-BO 4aCOB BOCIIUTAHUSA
1 | DBOMIOLIMOHHOE yUEHHUE 50 6,7
2 | OCHOBHBIC YEPTHI IBOJIIOIUH 15 6
JKMBOTHOTO W paCTUTEIHLHOTO MUPA
3 | IIpoucxoxaeHne YeaoBeKa 15 6,7,10
4 | B3auMOOTHOIIICHHUS OPraHu3Ma U CPE/Ibl. 31 6,8,10
OCHOBBI PKOJIOTHH
5 | B3aMOOTHOIIICHHS MEX Ty OpraHU3MaMH 8 2,3,6
6 | B3annocssa3b Npupobl U 001IecTBa. bruomorus oxpaHbl 16
TIPUPOIBI
7 | buonuka 3 6,10
8 | BakiroueHue 9 2,3,6,10
Bcero 140
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