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IosicHUTEeNLHAA 3ANUCKA.

Hacrosimas pabovas mporpaMmma COCTaBJI€HA B COOTBETCTBHHU C

* OenepallbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO O0pa30BaTeNbHOIO CTaHIAPTa,
YTBEP)KJICHHBIM MpUKa3oM MunuctepcrBa obpasoBanus u Hayku Poccuiickoit denepannu ot 05
Mapta 2004 r No 1089 «<OO6 yrBepxkaenun PenepaabHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB HAYaJIBHOI'O OOIIET0, OCHOBHOI'O OOLIET0 M CpeIHEro OO0IIero
obpazoBanus>> B penakiuu ot 03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N 427, ot
10.11.2011 N 2643, ot 24.01.2012 N 39, ot 31.01.2012 N 69, ot 23.06.2015 N 609;

Ha OCHOBE
* OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl CpeaHero obmero obpazoBanus MOY
KMexnaypeuenckas COLI>.

[Tporpamma mpeaHa3zHa4YeHA sl 00IIe00pa30BaTEIbHON MOATOTOBKY ydammxes 10 —
11 kmacca crapmield IIKONBI XUMHKO-OMonormdyeckoro mnpodmis. Ha nganHOM ypoBHe
Ouonornyeckoe o0pa3oBaHKE MPU3BAHO O0ECIEUYUTHh BHIOOP yJalIuMucs Oymymien mpodeccun,
OBJIaJICHUE 3HAHUSMH, HEOOXOIMMBIMHU TSI TIOCTYIUJICHHS B YUPEXKICHHUS BBICILIETO 3BEHA.

Heab 00yyeHHs1 OMOJIOTHU: OBJIAICHUE YIANTUMUCST CUCTEMOU OOIIMX €CTECTBEHHO-
HAyYHBIX W CICHHAIBHBIX OHMOJOTMYECKHX 3HAHUH, oOecrmeunBaomux (GopMUpOBaHUE
palMoOHaIBHOTO MHPOBO33PEHHS JUYHOCTH M HPABCTBEHHO-ITHUECKOTO OTHOLICHHS K >KMBOU
IpUpOJIE.

3angaum o0yueHusi OMOJIOTHH:

- YCBOGHHE Y4YallUMUCA 3HAHUH O MHOrooOpa3uM TeJl KUBOW HPHUPOJBI, YPOBHAX
OpraHu3ay OUOJIOTUYECKUX CHCTEM, CYITHOCTU MPOUCXOASIIUX B OMOCHCTEMAax MPOIECCOB U
HUX 0COOCHHOCTSIX;

- O3HAKOMJICHHME YyYallMXCS C METOJaMU TO3HAHMs KUBOW MPHUPOABI; MPOBEACHUE
HaOMOJIeHU 3a OMOJOrMYeCKMMHM OOBEKTaMH, SIBJICHUSIMHU; HCIIOJIb30BAaHUE TNPUOOPOB U
WHCTPYMEHTOB JJIsi pacCMAaTpPUBaHUSl KJIETOK, TKaHEW, OpraHOB, OPTaHW3MOB; OpPTaHU3AlMS U
IIPOBEJICHUE JTAOOPATOPHBIX SKCIIEPUMEHTOB;

- OBJIAJICHUE YYalIUMHCS YMEHHSIMH HaXOJUTh W HCIONb30BaTh WHGOPMAIUIO O
OMOJOrNYEeCKNX 0OBEKTaxX U SIBJICHMSIX, COBPEMEHHBIX MCCIIEJOBAaHUIX B OMOJIOTMH, MEIUIMHE,
9KoJNIOTMH, O (akTopax 3J0pPOBbS W pHUCKAa s OpraHM3Ma 4YeloBeKa; paboTaTh C
ONpEeAENUTENSIMY U CIpPaBOYHMKAMH, rpaduxamu, TaOlMLIaMu; HUCHOJIb30BaTh 3HAHUS IS
00BsICHEHUS! OMOJIOTHUECKUX MPOLIECCOB;

- npuoOpeTeHue y4yalMMHCS KOMIETEHTHOCTH B pallMOHAJIbHOM HCHOJIb30BaHUU
IIPUPOJHBIX PECYPCOB, 3aILUTE OKPYXKAIOLIEH Cpelbl; OLEHUBAHUE IOCIEACTBUN JEATEIbHOCTH
YyeJioBeKa B PUPOJIE, IO OTHOIIEHHIO K COOCTBEHHOMY OpraHU3MY;

- CTaHOBJICHHE M Pa3BUTHE MO3HABATEILHBIX MHTEPECOB YYAIIUXCSI, MBICTUTEIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH; (OPMUPOBAHUE IIEIOCTHOIO MBIIUIEHUS MPU TMO3HAHWUU >KUBOMU
TIPUPOJIBI;

- BOCIIUTAaHUE PAIMOHATILHOTO MUPOBO33PEHUSI YHaLIUXCs, IEHHOCTHOTO OTHOILIEHUS K
JKUBOM TpUpOJe B 1EIOM U K OTICIbHBIM €€ OO0beKTaM U SBJICHHSIM; (OPMUPOBAHUE
HKOJIOTMYECKOM, Te€HETHYeCKON TIpaMOTHOCTH, OOIIeHl KyJIbTypbl TOBEIEHUS B MPHUPOJIE;
MHTErPALlMK €CTECTBEHHO-HAYYHBIX 3HAHUM.

OOpa3oBarenbHble pe3yibTaTbl Ha MPOPUIBHOM YpOBHE YyueOHOro IpenmMera
MOJJIEKAT OLEHKE B XOJA€ MTOroBoil arrecrauuu. CTpyKTypa M COJAEp)KAHUE IPOrPaMMBI
OpUEHTUPOBaHbI Ha MOATOTOBKY K crade EI'D nmo 6uonoruu.

MecTto y4eOHOro npeaMera B y4eOHOM ILJIaHe

[Iporpamma pacunrtana Ha 704acoB npu pacnpeneneHuu yacoB B 10 kimacce -36uB 11
kiace -34 u, nim Ha 34 yaca, ecnu B10 u B 11 kiaccax mo 17 gacos.



O0mas xapakTepuCcTHKA Y4eOHOI0 mpeaMeTa, Kypca

YueOHbllt Marepuan Npo(UIBHOTO YPOBHS OOYYeHHS JIOTMYECKH IPOJOIKACT
coJiepKaHue Kypca OMOJIOTMM OCHOBHOM IIKOJIBI, PACIIMPSET U yriyOssieT 3HaHUs O pacTEeHUsX,
KUBOTHBIX, Trpubax, OakTepusax, OpraHU3ME 4YelOBeKa, OOLIMX 3aKOHOMEPHOCTAX >KHU3HH;
BKJIIOYAET JIONOJIHUTENIbHBIE Ouosorndeckue cpeaeHus. CTpyKTypa IporpamMMbl OTpa)kaer
CYIIECTBYIOIINE CUCTEMHO-YPOBHEBBIA U IBOJIIOIMOHHBINA MOAXO0/IBI K H3y4eHUIo Ouonoruu. Eé
IOPEIMETOM SIBJII€TCSI PAaCCMOTPEHHE CBOMCTB M 3aKOHOMEPHOCTEH, XapaKTepHBIX MAJIs
OpPraHMYeCcKOTO MHpa. AKIEHT CIellaH Ha CHUCTeMaTH3alud, OOOOINEHHMH U paclIMpeHUH
OMOJIOrMYECKUX 3HAHUN y4aluXcs, IPUOOPETEHHBIX paHee B OCHOBHOM ILIKOJIE.

B 10 xnacce TeMbl mporpamMmbl IOCBSIIEHBI PACCMOTPEHHUIO OOIIMX OCOOEHHOCTEH
OMOJIOTMYECKUX CHCTEM M IPOLECCOB, OCHOB MOJIEKYJISIPHOM OMOJIOTHH, IUTOIOIUH, T€HETUKH,
CEJICKIIMH; IOBTOPEHUIO 3HAHUH 10 OOTaHMKE, 300JI0TUH, AHATOMUHU U (DPU3NOJIOTHH YeloBeKa. B
11 xnacce mpomosKaeTcss 3HAKOMCTBO C OMOJIOTMYECKMMH CHCTEMaMHM M IPOLIECCaMU Ha
HOMYJSIIIOHHO-BUAOBOM,  OMOT€OIICHOTHYECKOM H  OMOC(EepHOM  YpOBHSX, H3y4aeTcs
9BOJIIOLIMOHHOE YYEHHE, OCHOBBI SKOJIOTUH U yueHHe 0 Ouocdepe.

B mporpamme mpemycMOTpPEHBI JIEMOHCTpalusi OWOJIIOTUYECKUX OOBEKTOB W
IPOLIECCOB,  AKPAHHO-3BYKOBBIX  CPEACTB  OOydeHHUs, MpUMEHEHHEe HH(POPMALMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHH, MPOBEIACHUE Ja0OpPaTOPHBIX pabOT, SKCKYpCHUH, pelIeHue
IFEHETUYECKUX U HKOJOIMUECKUX 3ajad. TeopeTHyecKuil MaTepuayl HpOrpaMMbl JOIHNOJHSET
1a00paTOPHBII MPAKTUKYM.

®opMbl OPraHu3auM U MeTOAbI 00y4eHus.

C 1enpio MOArOTOBKH CTapIICKIACCHUKOB K AajbHEUIIEMY 00Y4YEHHUIO 1eNeco00pa3Ho
IpU peayin3aluy IporpaMMbl UCIOIb30BATh JIEKIIMOHO-CEMUHAPCKYIO0 cucTeMy. OHa obecreuur
BO3MOXXHOCTh M3J1araTb OOJIBLIOW TEOPETHUYECKUH MaTepuan Ha JIEKIMH LEJIOCTHO, MOBBICUT
UH(POPMATUBHOCT cojepkaHus. Ha cemuHapax niaHupyeTcs NepBUYHAs MPOBEpPKA YCBOEHUS
yyalumucs yueOHOro Marepuana, ero cucteMarusamnus u o0oOmeHe. 3a4éTbl B 3TOW CUCTEME
UCTIOJIB3YIOTCSl KaK OpraHu3allMoHHas (opMa OKOHYATEIbHON MPOBEPKH YCBOEHHUS y4eOHOro
MaTepuaia OTAEIbHBIX TEM U BCEro pasjena.

[IpenycmMoTpeHa u  BHEKJaccHas  paboTa MO  MpeaMeTy,  BKIJIIOYarolas
CaMOCTOSITENIbHBIM  ToucK MHpopMmanuu B cetu HTepHET, B JAONMOJHUTENBHOW JHUTEpaType,
HNOJArOTOBKY MYJIbTUMEIUMHBIX TNpe3eHTalui, ydacTue B paboTe KOH(EpeHIMH, OoIuMIHua,
KOHKypcax. [IpenycMoTpeHbl BO3MOMKHOCTH JAJISl pealu3alii 3JIEMEHTOB JIEATEIbHOCTHOTO U
KOMIIETEHTHOT'O TO/IX0/a, CBSA3aHHBIX C MPUMEHEHMEM 3HAaHWH Ha MpakTHKe, MPHOOpEeTeHHuEeM
COOCTBEHHOTO OTBITA HWCIOJB30BAHUS 3HAHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHSIX,
BBINOJIHEHHEM HCCIIEI0BATEIbCKUX, HH(POPMAITMOHHBIX U TBOPUECKUX MTPOEKTOB.

I[InanupyemMble pe3yJbTaTbl 00pPa30BaTeIbHOM AeATEJIbLHOCTH YYAIIMXCS.

HasbiBars:

- OCHOBHBIE BEXH B UCTOPHH OWOJIOTHH;, UMEHA BBIJAIOIINXCS YIEHBIX, BHECIINX BKJIIAJI
B CTaHOBJIEHHE U Pa3BUTHE OMOIOTHYECKUX 3HAHUM;

- HayuHble (aKTbl, 3aKOHbI, TEOpPUH, KOHIIENIUU COBPEMEHHOIl Ouosoruu,
OMoJIOTHYEeCKHEe CUCTEMBI PAa3HOTO YPOBHS OpraHU3alllu;

- MPUYUHBI, TPUBEANIHE K TUGPEepeHIanuy ONOTOTHIECKUX 3HAHWN Ha OT/ACIbHBIC
OTpaciu; Ipyrue HayKu, CBSI3aHHbIe ¢ ONOJIOTHEH.

XapakTepu3oBaTh:

- ©CTECTBEHHO-HAy4YHBIe, COIMAJbHO-MCTOPUYECKHUE TMPEINOChUIKA  Ba)KHEHIINX
OTKPBITUH B OMOJIOTHYECKUX HayKaX;

- OMOJIOrMYeCKHe CUCTEMBI U IIPOUCXOISIINE B HUX MPOLIECCHI;

- METOJIbl M3yYCHHS OMOJIOTMYECKIX CHCTEM H SIBIICHUI )KHBOM ITPHPO/IBL;

- CUCTEMY B3IJIS1/I0B UeJIOBEKa Ha KHUBYIO IPUPOAY M MECTO B HEW 4eJOBeKa.

O60CHOBBIBATH:




- 3HAUEHUE HAYYHBIX OTKPHITUH B OHOJNOTHUH, MEIUIUHE | OKOJOTHH JUIs
00111e4YeTI0BEUeCKON KYIbTYPHI;

- HEeM30EKHOCTh CHHTE3a €CTECTBCHHO-HAYYHOTO M COI[MOTYMAaHUTApPHOTO 3HAHUS B
210Xy MH(OPMAITMOHHON TUBUIIN3AIINH;

- Mephl 0€30MacHOTO MOBEICHUS B OKpY»Karole npupoHoit cpeae, B UHC npupoagHoro
Y TEXHOTEHHOTO XapaKTepa.

CpaBHHBATL:

- pa3HbIe OMOJIOTMYECKUE KOHIICTIIIUU U TEOPUH;

- B3MJIAJbl Ha B3aMMOOTHOILIECHUS 4YEJIOBEKAa M MPUPOJBI HA PA3HBIX HCTOPUUECKUX
JTarax pa3BUTHS OOIIECTBA;

- €CTECTBEHHO-HAYYHbIE U COIIMOTYMaHUTAPHBIE MOIX0/IbI K PACCMOTPEHUIO YeJIOBEKa U
MIPUPOJIbI, MaTEPUATIbHBIC U TyXOBHBIC Ha4Yalla B €r0 MBIIICHUH.

OlLleHUBATS:

- 3HAYCHUE BAXHEHIITUX HAYYHBIX OTKPBITUH JJIs1 OMOJIOTUH, METUIIMHBI ¥ 3KOJIOTHH;

- THPOPMAITUIO O COBPEMEHHBIX HCCIICIOBAHUSX B OMOJIOTHUH, MEAMIIMHE W 3KOJIOTHUH,
UX MPAKTHYECKOE ¥ HPABCTBEHHO-3THUUYECKOE 3HAUYCHHUC,

- BO3MOXHBIE TIOCIEJACTBUS CBOCH JAESITEIBHOCTU [JISl CYIIECTBOBAHHUS OTACIBHBIX
OMOJIOTHYECKUX 00BEKTOB, IPUPOIHBIX COOOIIECTB U IKOCUCTEM.

IIpuBOaUTH IPUMEPHL:

- WCTIOJIb30BaHMS JOCTIKEHUH COBPEMEHHON OMOJIOTHUHU JUIsl PEIICHUS SKOJIOTHYCCKHUX,
neMorpauuecKux ¥ COIMAIbHO-DKOHOMUYECKHIX TIPOOIIeM;

- MOJIOKUTENFHOTO U OTPUIIATENILHOTO BIMSIHUS YEJIOBEKA HA )KUBYIO MIPUPOJLY;

- TpUMEHEHHUS] OHOJOTMYECKHMX M OKOJOTMYECKMX 3HAHUW IS COXPAHCHHS
Oropa3zHo00pa3us Kak yCIOBHs YCTOWYMBOTO CYIIECTBOBaHUS OHOC(hEpHL.

JlenaTe BEIBOJIEL.

- O COLIMOKYIBTYPHBIX, GUIOCOPCKUX U SKOHOMUYECKUX MPUINHAX PA3BUTHS OMOJIOTUU
1 DKOJIOTHH;

- 0 HEOOXOJUMOCTHU PACCMOTPEHHSI OCHOBHBIX KOHIIEMIMI OMOJIOTUU W JKOJOTUU B
aCIeKTe UX UCTOPUUECKOU 00YCIOBICHHOCTH, YKOHOMUYECKON 3HAYUMOCTH;

- O pe3ynbTaTtax NPOBEAEHHBIX OWOJOTMYECKUX, DKOJOTUYECKMX HAONIOJACHUNH U
AKCIIEPUMEHTOB.

Y4acTBOBaTh:

- B OpraHW3allMi W TMPOBEJACHUU OMOJOTMUECKHX U SKOJOTUYECKUX HAONIONEHUN W
HKCIIEPUMEHTOB, HAOMIOJEHUN 3a CE30HHBIMU W3MEHEHMSIMH M TOCTYIATelIbHBIM Pa3BUTHEM
OHOreoIeH030B;

- B JIUCKYCCHSIX MO OOCYXIEHHUIO TpoOSieM, CBS3aHHBIX C OWOJIOTHEN, SKOJOTHEH,
MEIUIIMHOM, (POPMYITUPOBATh, 1 ApTYMEHTUPOBAHO OTCTAWBATh COOCTBEHHYIO MO3HUITUIO 110 STUM
npobiaemam;

- B KOJUIGKTUBHO-TPYNIIOBOM JIEATETLHOCTH TIO TIOMCKY U CHCTEMaTH3aIluu
JOTIOTHUTEIFHOW WH(GOpPMAIMU TPU TOJATOTOBKE K CEMHUHAPCKUM 3aHATHIM, MO HAMHCAHUIO
JIOKJIa70B, pedepaToB, BHIMOTHEHUIO MPOEKTOB 1 UCCIIEI0BATEIHLCKUX PadOT.

CobnronaTh:

- MpaBwJIa OEPEKHOTO OTHOIICHHS K TPUPOIHBIM 0OBEKTaM;

- Mephl TNpOo(HUIAKTUKH BHUPYCHBIX 3a00J€BaHHUI YelOBeKa, TCHHBIX OOJIe3HEW u
0ose3Hel ¢ HacIeICTBEHHOM MpeapacnoioKeHHOCThIO.

Conep:kanue y4eOHOIro MaTepuaJa.
10 xmacc (354/184)
Beenenue (0,54/0,5 4).
buonorus — Hayka o ku3HU. MecTo OMOJIOTHH B CUCTEME €CTeCTBEHHBIX Hayk, CBs3b
Ouosornu Cc JpyruMu  Haykamu. OOmIeOnoNorunYecKne 3aKOHOMEPHOCTH — OCHOBa IS
MOHWMAaHUS SIBIICHUH KU3HHU U PAIIHOHAIBHOTO TIPUPOIOTIOIH30BAHUS.



Buonornyeckue cucreMsl, mpouecchbl U Ux udydenue (14/0,54).

[Tonsitue o cucreme. Opranuzanusi OUOIOIMYECKUX CHCTEM, CTPYKTYpa, OCHOBHBIE MPUHIUIIBL,
pasHooOpa3ue. YPOBHM OpraHu3alMy >KUBOro. llpomeccel, mpoucxoasuiye B OHOCHUCTEMAX.
OcHoBHble KpuTepuu >xkuBoro. Ku3ub kak ¢opma cymiecTBoBaHus Marepuu. OmpezeneHue
MOHSTUSL <CKU3HB». MeToabl Hu3ydeHUsi OHOJOTMYECKHUX CHCTeM U TpoueccoB. Haydnoe
no3HaHue. MeTo/ibl OMOJIOTUYECKUX HCCIIETOBAHUIA.

JleMOHCTpalMu TaOIUI W CXEM, PUCYHKOB, ¢ororpaduii, (UIBMOB, IOKa3bIBAIOIINX
YPOBHEBYIO OPraHU3alMI0 KUBOW MPUPOJIBI, METOAbI OMOJIOTHYECKUX HCCIEAOBAHUN, CBSI3b
OMOoJIOTHH C IPYTMMHU HayKaMH; IpUOOPOB, 00ECTIEUNBAIONINX H3YUYEeHHE OMOJIOTHUECKUX CUCTEM
Y IIPOLIECCOB.

Huronorus — Hayka o kierke (14).

Krnetka — cTpykTypHO-QYHKIMOHAIbHAS. €IUHULIA KUBOTO. VICTOpHS OTKPBITHS KIETKH.
Paborer P.I'yka, A.JleBenryka. Knerounas teopus T.IlIBanna, M.lIneilinena, P.Bupxosa.
Pazsutne nurosorn B 20 Beke. OCHOBHBIE TMOJIOKEHHUSI COBPEMEHHOM KJIETOYHOW Teopuu. EE
3HauUEHUE 7S pa3BUTHs OMOJIOTUN U TIO3HAHMSI IPUPOABI. MeTO1bl U3yUeHUS KIETKH.

JleMOHCTpAalUM CBETOBOTO MHKPOCKOIA, O0OOpyAOBaHUS ISl  MPUTOTOBICHUS
MHUKpPOIPENapaToB; PUCYHKOB, CIai0B, (oTorpaduii, WLIFOCTPUPYIOIIUX STalbl Pa3BUTHUSA
LUTOJIOTUH KaK HAYKH; IOPTPETOB YUEHBIX — IIUTOJIOTOB.

JlabopaTtopnasi padora Nel. «YCTpoMCTBO CBETOBOTO MHUKPOCKONA U TEXHHUKA
MUKPOCKOIIUPOBAHUS.

Xumuueckasi opranu3anus kiaerku (24/14)

XuMuyeckuil coctaB  KiIeTkd. Boma, e€ (u3MKO-XUMUYECKHEe CBOWCTBA U
Ouosiornueckasi poiib B kjieTke. CB0OOOHAs U CBsi3aHHAs BOAa. MUHEpaJIbHBIE BEIIECTBA KIETKH,
ux Oumonormueckas poib. bydepHsie cucrembl kiieTku. OpraHn4eckre KOMIOHEHTBHI KIIETKU.
benknu. AMHHOKHCIIOTHBINA cocTaB 0eakoB. CTPyKTYpsl OeIKOoBOM MoJieKyibl. CBOMCTBA OEITKOB.
Knaccudpukanus OenkoB. Dynkuuu OenkoB. YriaeBoiabl. MoHOcaxapuibl, IUCaXapuibl,
nonucaxapuabl. buonmornyeckue nonumepsl. OOmUK TUTAH CTPOEHUS M (PU3UKO-XMMHUYECKUE
cBoiicTBa. buonornueckne QyHKIUM yriaeBoJoB. JIMMHUIBI — BBICOKOMOJIEKYISPHBIE CIIOKHBIE
a¢upel. OO TIaH CTpoeHuss U (HU3MKO-XUMHUYEeCKHe cBoicTBa. Kiaccudukamus 1umnumaos.
bruonornueckas posp sunuaos B kinerke. Hyknennosele kucnotel. JJHK u PHK. Crpoennue,
CTpYKTypa, MecToHaxoxaeHne ¢pyHkiuu. Bunst PHK. AT®, crpoenue, pyHKIuu.

JleMoHcTpanust TaONMIl M CXEM, PHUCYHKOB, CJIaiiIOB, IOKa3bIBAIOIIUX CTPOECHUE
MOJIEKYJl ~OpraHMYeCKHMX BelIeCTB; Mojaenn crpoeHus wmodiekyinsl  JIHK;  ombiTOB,
WTIOCTPUPYIOIIMX CBOMCTBA OpraHMYECKHUX BEIIECTB, MPUHIIUIT JEHCTBHS EepMEHTOB.

JlabopaTopubie pa6oTbl: Ne2 «DepMeHTAaTUBHOE paclllelIeHHe MEePOKCHAa BOJAOPOIa
B PaCTUTENBbHBIX U JKUBOTHBIX KieTKax», Ne3 «OOHapykeHue O€JIKOB, YIiIeBOJOB, JTUMHAOB C
MMOMOUIBIO KAUE€CTBEHHBIX peakiuil u Boiaenenue [JHK.

Crpoenue u QyHKIUH KIeTKH (24/14).

OykapuoTudyeckass W NpoKapuoTHYeckas  KkieTka. HapyxHas — kierouHas
a3Matudeckass MemoOpana. Ctpoenune MemOpanbl. E€ cBoiictBa u ¢yHkumu. Tpancmopt
BellecTB uepe3 mMemOpany. Kiierounas obonodka pacturenbHod kieTkd. [{utomnazma u eé
opra"ouzsl. BakyosnsipHas cucreMa kieTku. [lomyaBToHOMHBIE CTPYKTYpBI KileTKH. X cTpoeHune
u ¢yaknuun. HememOpanHble opraHouabl kieTku. OpraHouasl ABMKeHUs. KieTouHble
BKJIIOUEHUSA. SIIpO — pPErynsTOpHBIA LEHTP KIETKU. Xpomocombl. CTpoeHHE NpPOKapHOTHON
kieTku. OCHOBHBIC OTJIMUUTEIBHBIE 0COOCHHOCTH, (popma U pasmepsl. PasHoOOpa3ue KIETOoK.
OCOOEHHOCTH CTPOEHUS PACTUTENBHOM U )KUBOTHOM KIIETOK.

JleMoHcTpanum: Ta0JUIl, CXeM, PUCYHKOB, ClaiioB, MUKpodoTorpaduili crpoeHus
KIIETOYHBIX CTPYKTYP; MHUKPOIIPEapaTOB PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabopaTopuble padoTbl: Ned «J/[BKeHHE IUTOIUIa3MBI B KJIETKaX pacTeHUi», NeS
«[Inma3zmMonu3 M JAennasMoin3 B PACTUTENBHBIX KiIeTKax», Ne6 «/3yueHue CTpOeHHs KIIETOK
Pa3IMYHBIX OPraHU3MOB MOl MUKPOCKOIIOMY.

OOMeH BelleCTB W NpeBpalleHne YHEPTrun B KieTke (44/24).



AcCUMMIISIIMS M JTUCCUMWISIIMA — JIB€ CTOPOHBI €IMHOTO Ipolecca MeTadoau3Ma.
Tumbr oOMeHa BemecTB. DHepreTuyeckoe obecreueHue KIeTKu: mpeBpamieHue ATD B
nporeccax oOMeHa BemiecTB. DepMEHTATUBHBIN XapaKTep PEaKIMii KJIETOYHOIO METa0oIu3Ma.
@epMeHTBl, HMX CTPOEHHE, CBOMCTBA M MEXaHW3M JEUCTBUA. 3aBUCHUMOCTb CKOPOCTH
(epMEHTATUBHBIX pEAKIUi OT pa3iIM4HbIX (HaKTOpoB. llepBUUHBIA CHHTE3 OpPraHUYECKHX
BelecTB B kieTke. [lmactuueckuit oOmen. dotocuuTe3. CBeroBas u TemMHOBas ¢asbl. Poib
xJyioporiactoB B potocunrese. [IpeobpazoBanne COTHEUHOW SHEPTHH B SHEPTUI0 XUMHUYECKUX
cBsazell. IlponyktuBHOCTH (oTOCHHTE3a. BiMsHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HayeHue (QGOTOCHMHTE3a. XEMOCHHTE3. ODHeprermueckuid obmen. Tpu srtama
SHEepreTudyeckoro obmeHa. Ponb MuTOXOHApUIl B Ipoueccax OMOXUMHUYECKOTO OKHCIEHHS.
MeMOpaHHBI  XapakTep peaknuii okuciauTenbHoro (ochopunupoanus. I[IpeumyiecTra
a’poOHOTO IMyTH OOMEHa BEIIECTB Tepel aHadpOOHBIM. D(P(PEKTUBHOCTH IHEPrEeTUUECKOTO
oOMeHa. Peakuum wmarpuyHoro cuHre3a. IlpuHiun KomiuieMeHTapHOCTH. Peanusanus
HacJeACTBEHHOW nH(popManuu. ['eHeTnueckuii ko, ero cBoicTBa. TpaHckpurus. TpaHCIAIus.
KomupoBanue amuHOKHCIOT. Ponmb pubocom B OuocwHTe3e Oenka. Perymsius oOMEHHBIX
IIpoLeccoB B KileTke. I 'unoresa onepona. IlonaTHe 0 KJIETOUHOM rOMEOCTA3E.

JeMoHcTpanum: TaOiauL, CXEM, PHUCYHKOB, CIaiJl0B, WUIIOCTPUPYIOIIMX pEaKLIUuU
IUTACTUYECKOTO U HEPreTUYECKOro 0OMeHa U UX peryJisiliuy; OINbITOB, OKA3bIBAIOIINX IPOLIECC
(GoTOCHHTE3a U BBISABISAIOIUX HEOOXOIUMBIE YCIIOBUS €TI0 MPOTEKAHUSI.

JlaGopaTropHble padoThbI:

Ne 7 «/3yueHne KaTaTUTHUECKOW aKTHBHOCTH (epMeHTa ammiasbl», Ne§ «3yueHue
(doTocHHTE3a U YCIOBUM €0 MPOTEKAHU».

Ku3HeHHBIH MUK KJIeTKH (24/14)

Knerounsiif nuxi. Mutepdaza nu muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAIOIUX B
uHTepdase. [loaroToBKa KIETKH K JeleHUI0. Perumkanmst — peakius marpuyHoro cuaresa JJHK.
Crpoenne xpomocoMm. IloHatue o XpomMocoMHOM Habope — KapuoTumne. JlummougHslii u
rarionHbIl Habopbl XpomocoM. ['oMosiornyHble XpoMOCOMBI. [leneHne KIeTKH — MUTO3.
Cragun muro3a. Kapuoknses 1 IUTOKMHE3. bruosornyeckoe 3HaueHue MUTO3a. AMUTO3.

JdemoHcTpauuu: Tab/MIl, PUCYHKOB, CIAalI0OB, CXeM., (DHIBMOB, TOKAa3bIBAIOIINX
NEPUOABI KUZHEHHOIO IMKJIA KJIETKH, CTaJUM MHUTO3a; MOJEJIEH XPOMOCOM, MUKPOIIPENApaToB
XPOMOCOM M MHUTO3a.

JlaGopatopusbie padorbi: Ne 9 «3yueHne Mop¢ogoruM U MOACUET XPOMOCOM Ha
BPEMEHHOM IIpernapaTe KOpEHIKOB KOPMOBBIX 0000B», NelO «M3yuenue (a3 muto3a He
IIOCTOSIHHOM ITpenapaTe KOHUYMKA KOPEIIKa JTyKa.

Ctpoenue u pyHKIMHU opraHu3mMosB (54/24)

Opranusm kak enuHoe uenoe. CTpyKTypHbIE 4acTH OpraHu3MOB. OJHOKIJIETOUHBIE W
MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHUE U KHU3HeAesTeabHocTH. KonoHuanbHbie
OpraHu3Mbl. B3anMoCBsi3b 4acTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHM pacTUTEIBHOIO U
KUBOTHOTO opraHu3Ma. OcoOEeHHOCTH CTPOEHHS, MECTOHAXOXKJEHUS U (PYHKIMOHUPOBAHMUS.
BereratuBHBIE UM T€HEpaTHBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB YEJIOBEKA U
*KUBOTHBIX. Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTsl )KUBOTHBIX. CTPOCHHE U THIIBI
COEIMHEHUS KOCTeH. J[IBmkeHue opraHu3moB. JIBH)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX U
yenoBeka. MpimeyHas cuctema. CkeneTHble MBIIIBI M uUX paborta. [luraHume opraHuzMoB.
3HayeHWe NUTAHUS W THIIeBapeHus. ABTOTpodHOoe mnuTaHue pacteHuil. [ereporpodHble
oprauu3mbl. OTAenbl NHIIEBapUTENbHOrO TpakTta. IlumeBaputenbHble xene3bl. [luTanue
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeKa. [lumieBaputenbHas cucrema denoBeka. JlpIxaHue
OpraHu3MoB. 3HauyeHue. J[pIxaHWe y pacTeHWH W KUBOTHBIX. OpraHsl JbIXaHHs. OBOJIIOLUS
JBIXaTEIbHOM CUCTEMBI ITO3BOHOUYHBIX. OpraHel JbIXaHHs YelOBeKa. TpaHCHOPT BEIIECTB Y
OpraHu3moB. TpaHCIOPTHBIE CHCTEMBI pAcTEeHUW. TpaHCHIOPT BEWIECTB Yy JKUBOTHBIX.
KpoBenocnast cucrema. JIumpooOpamienue. Beinenenue y opranu3moB. Oprasbl BbIAETICHHUS.
BoinenurenbHas cucrema yenoBeka. CTpoeHHE MOYEK. 3amuTa y opranu3MoB. CTpOeHUE KOXKHU
YeJoBeKa. 3aluTa opraHu3Ma oT Oone3Heid. MimmyHuTeT M ero mpupojna. Pazmpaxxumocts u



peryisiuus y opraHu3moB. Takcucel. Pa3zapakumMocTb W peryisiiis y MHOTOKJIETOYHBIX
pactenuii. PocT pacTeHuil B 3aBUCUMOCTH OT YCJOBUU Cpebl U POCTOBBIX BellecTB. HepBHas
cucreMa >KUBOTHBIX. Pednekc u pedumekropnas nyra. HepBHas cucremMa IO3BOHOYHBIX
JKUBOTHBIX U yenoBeKka. OTesnbl FOJIOBHOIO MO3TIa, €ro YCIOKHEHHE. [ 'yMopanbHas peryisuus u
SH/IOKpUHHAs CHUCTEMA YeoBeKa. [ OpMOHBI, MX 3HaYECHHUE.

JeMoHcTpanum: TaOJdMIl, PUCYHKOB, CJAiIoB, CXeM., (DUIBMOB, MOKA3bIBAIOIINUX
CTPOCHHE OpraHU3MOB; MHKpPOIIPENAapaToB, BIAXKHBIX IPENApaTOB, OCTEOJIOIMYECKHUX
npenapaToB, repbapueB U KOJJICKUIUH, IEMOHCTPUPYIOIIMX CTPOEHHE OPraHoB M CHUCTEM
OpraHOB pPACTEHUN U KUBOTHBIX; OMNBITOB, JOKa3bIBAIOUIUX HAJIUYME B PACTUTEIBHBIX U
JKUBOTHBIX OPTaHU3MOB IIPOLIECCOB KUZHEAEITEIBHOCTH.

JlaGopatopHuble padorsi: Nell «Ctpoenue u pyHKIIUM BETeTaTUBHBIX M TEHEPATUBHBIX
OpPraHOB y PACTEHUMN U KUBOTHBIX».

Pa3mMHoKeHne U pa3BUTHE OPraHu3MoOB (24/14)

@opMBbl pa3MHOKEHHsI OpraHu3MoB. becnosioe W 1o0JI0BOE pa3mMHOXeHHe. Bunubl
Oecniosioro pasmuoxkenus. IlonmoBoe pasmuoxkenue. [lomoBeie kinetku. Meito3. IloBenenue
xpomocoMm B Merose. Kpoccunroep. buonorndeckuit cmpicii Meiio3a. Melo3 B JKU3HEHHOM
LUKJIE OpraHu3MoB. Pa3MHoxeHue u pa3Butue XKUBOTHBIX. [losoBbie xene3bl. ['amerorenes y
KUBOTHBIX. OOpazoBaHUE U pa3BUTHE MOJOBBIX KIETOK. OCOOEHHOCTH CTPOEHHS IOJIOBBIX
kietok. OmnonorBopenue. [laprenorene3. Onrorenes. Ctaauu SMOpuoreHesa >KMBOTHBIX. Poct
U pa3BUTHE KHUBOTHBIX. [locTamMOpuonansHoe pa3BuTHe. PasMHOXKEHHE U pa3BUTHE PACTCHUU.
[amerodpur u cmopodur. [amerorenes y pacrenmit. OIUIOZOTBOPEHHE U Pa3BHTHE
pacTUTENbHBIX OpraHu3mMoB. JKu3HEHHbIE LMKIbBI pacTeHuiM. J[BoliHOE OIIOAOTBOPEHUE Yy
LBETKOBbIX pacreHuil. (OOpazoBaHue M pa3BUTUE CEMEHHU. lIpoAOKUTENbHOCTh KU3HU U
IUIOJIOBUTOCTH opranu3moB. Poct. Crapenue u cmepth. HekneTounsie popMbl )KU3HH — BUPYCHI.
OcoOeHHOCTH CTpOEHHUS M KU3HEHHBbIM 1UKI. Pazmuoxxenue BupycoB. CIIN/I. Couunanbuble u
MEAUIMHCKHE MPOOIEMBI.

JdemoHcTpauuu: TabIWIl, PHUCYHKOB, CIAWIOB, cXeM, (UIBMOB, IOKa3bIBAOIINX
dbopMBI pa3MHOKEHHSI OPTaHU3MOB, CTaIUM MeH03a, CTauU TaMEeTOTreHe3a, YMOPHOHAILHOTO H
MOCTAMOPHUOHAIIBHOTO ~ Pa3BUTUS  OPraHU3MOB;  MHKpPOIIpEnapaToB  SHLEKIETOK U
CIIEPMAaTO30M/10B.

JlabopaTopuble paGorbi: Nel2 «M3yueHue raMeTroreHe3a M CTPOCHUS 3PEIbIX
MOJIOBBIX KJIETOK )KMBOTHBIX Ha MOCTOSHHBIX MUKpOIIpenaparaxy.

I'eneTuka — Hayka 0 HACJIeICTBEHHOCTH ¥ U3MeHYUBOCTH (14)

Hctopuss BOHMKHOBEHHMS M pa3BUTHs TEHETHKU Kak Hayku. Paboter [.Menpens,
T.Moprana. Ponb 0TeUeCTBEHHBIX YUYEHBIX B pPa3BUTUU TEHETHKH. 3HAYEHUE TEHETHKHU.
OCHOBHBIE TEHETUUECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, AJIJIEIbHBIE TEHBI,
aTbTEPHATHBHBIC TPU3HAKH, JIOMHUHAHTHBIE M PEIECCHUBHBIE TMPU3HAKH, TOMO3UTOTA,
reTepo3UroTa, YUCThIC IMHUU, THOPHUIBI, TeHOTHUT, (peHOTUN. OCHOBHBIE METO Il TEHETHKH.

JeMoHcTpanum: TalnMil, pPHUCYHKOB, cXeM, Qororpaduili WLTIOCTPUPYIOIIUX
JIOMUHAHTHBIE U PELIECCUBHBIEC NMPU3HAKU Y Pa3HBIX OPraHU3MOB, OCHOBHbBIE METOJIbl T€HETHKH,
MIOPTPETOB YUEHBIX.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH (44/24)

Monorubpuanoe ckpenBanue. 3akoHbl Menaens. ['unore3a unctotsl ramet. [lomHoe
U HEMOJIHOE JOMUHHUPOBAaHME. AHalU3UpYylollee cKpeuuBanue. [IpoMexyTouyHbl Xapaktep
HacienoBanus. JuruOpunHoe ckpemmBanue. 3 3akoH Mennpens. CuerieHHOE HaclieJOBaHUE
npu3HakoB. 3akoHbl Moprana. Hapymenue cuemienusi reHoB. Kpoccunrosep. XpoMocomHast
Teopusl HacleACTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTnka mosia. XpoMOCOMHOE ONpE/eIeHre
nosa. ['eHeTHyeckast CTpyKTypa MOJOBBIX XPOMOCOM. HACJI€IOBAaHUE MTPU3HAKOB, CLIETUIEHHBIX C
nmojaoM. ['eHOTHUN Kak LEeJOCTHas cucTteMa. MHOXeCcTBEHHOE jeilcTBUe reHoB. [lieiorponus.
MuoxecTBeHHbIN amenu3M. KogomunupoBanue. B3aumoaelicTBUe ajuieNbHBIX U HEAIEIbHBIX
reHoB. PenieHne reHeTnuecKkux 3aaau.



JeMoHcTpanumu: TaOIWIl, PUCYHKOB, CIAWHIOB, CXeM, (WIBMOB, ITOKA3bIBAIOIINX
OCHOBHBIE 3aKOHOMEPHOCTU HACJIEICTBEHHOCTH IPU3HAKOB Yy OPraHW3MOB, XPOMOCOMHOI'O
MeXaHU3Ma ONpPEeNICHHS M0JIa, OTBITOB MO CKPEIMBAHUIO PO30( 11, FTeHETHIECKUX KapT.

JlabopaTtopHasi pa6ora Nel3 «V3yueHue pe3yabTaTOB MOHO M JUTHOPHIHOTO
CKPELIMBAHUA Y APO30(PHIIB»

3aKOHOMEPHOCTH U3MEHYUBOCTH (34)

B3aumoneiictBue reHoTuna u cpeabl npu GopmupoBaHuu ¢eHotuna. M3MeHYnBOCTH
npu3HakoB. KauecTBeHHbIE U KOJUYECTBEHHbIE NPU3HAKU. Buabl n3ameHnunBocTu. Ponb cpeasl B
HAaCJIEACTBEHHOM HW3MEHUYMBOCTU. IIpenesn HM3MEHYMBOCTM IIpU3HaKa. BapuauuoHHBIM paAx U
BapHalMoHHas KpuBas. Hopma peakiuu mnpusHaka. XapakTepUCTHKAa MOAU(PUKAIMOHHON
U3MEHYMBOCTU.  HacieacTBeHHass ~ T€HOTUIIMYECKas  M3MEHYMBOCTh.  KomOmHaTuBHas
M3MEHYUBOCTh. Mei03 U MOJIOBOM Mpoliecc — OCHOBbI KOMOMHATMBHON H3MEHUYMBOCTH. Poib
KOMOWMHATHBHON M3MEHYMBOCTH B CO3JaHMM Pa3HOOOpaszus ocoleil B mpenenax OJHOTO BUAA.
MyTanuoHHass UW3MEHYMBOCTh. Buabl wmytanuid. [IpuyuHbBl BO3HMKHOBEHUS MYTallWid.
3aKOHOMEPHOCTH MYTAallMOHHOT'O Ipolecca. 3aKOH FOMOJIOTUYECKUX PSIIOB B HACIIEJCTBEHHOU
W3MEHYHMBOCTH.

JlemoHcTpauuu: TabiWil, CXeM, PUCYHKOB, (hoTorpaduii, craioB, MOKa3bIBAIOIINX
OpraHu3Mbl C Pa3HbIMU BUJAAMHM M3MEHUYMBOCTH; XKUBBIX HK3EMIUISIPOB KOMHATHBIX PACTEHUH U
JIOMAITHUX KABOTHBIX C PA3IMYHBIMUA BHUIAMH U3MEHYHUBOCTH.

JlabopaTopuass padora Nel4 «l3ydyenue wmoaudUKAIMOHHOW W3MEHYHBOCTH.
[TocTpoeHne BaprallMOHHOTO psifia U KPUBOI».

I'eneTuka yenoBeka (24)

Kapuotun uenoseka. quorpamma kapuortumna yenoBeka. MexyHapoiHas nporpamma
HCCIIEIOBaHMs TeHOMa uejioBeka. MeTo/bl TeHeTUKH ueioBeka. HacnencTBeHHble 3a00eBaHus
yenoBeka. ['@HHbIE M XPOMOCOMHBIE OOJe3HH 4YelloBeKa. boJle3HM C HaclIeJCTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEJULMHCKOW T'€HETHKU B MPEJOTBPAILCHUHM U JICYCHUU
FeHEeTUYECKUX 3a00s1eBaHMi yenoBeka. MenuKo-reHeTuuecKoe KOHCYJIbTHPOBAHNUE.

JeMoHcTpanum: TabIuIl, CXeM, PUCYHKOB, doTorpaduil, cnaitioB, WILTIOCTPUPYIOIIUX
METOJbl TE€HETUKH 4YesoBeka, ¢ororpadpuu J0Aed, CTpaJarollUX  HacleJACTBEHHBIMU
3a00J1eBaHUAMU, OAHOSHIIEBBIX U PA3HOSNUIIEBBIX OJM3HELIOB.

JlabopaTopnas padora Nel5 «CocrtaBiieHre U aHaU3 POJAOCIOBHBIX YEJIIOBEKaY.

Cenexkuusi opranusmMos (34)

Cenexuusi Kak NpollecC U HayKa. 3apOKJIEHUE CENIeKIUU U JOMECTHKAIUs. Y4eHue
H.M.BaBuioBa 0 1eHTpax MHOT0OOpas3usl W MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuid. L[eHTpbI
MIPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. POJIb celleKny B CO3/1aHuU COPTOB PacTE€HUI U MOPOJ
*uBOTHBIX. [lopoaa, copT, mTaMm — HCKYCCTBEHHBIE OMYJISLIUNA OPIaHU3MOB C KOMIUJIEKCHBIMU
XO3SCTBEHHO LIEHHBIX NPHU3HAKOB. 3aKOH TOMOJIOTMUYECKUX PAJOB B HACJIEJCTBEHHOU
U3MEHYMBOCTH M €ro 3Ha4YeHHe JUIsl CeJIEKIIMOHHOM paboThl. MeTo/bl CeNeKIIMOHHOW PabOTHI.
UckycctBeHHblit  0TOOp. MaccoBblii M HMHAMBUIAYaNbHBIM OTOOp. DKCHEpPUMEHTaTbHBIN
mytareHe3. [lonmunnonaus. ['ubpunuzanus. UHOpuauHr. AyTOPUIMHT B CENEKIIMU PACTCHUN U
*UBOTHBIX. [Ipeogonenue Oecrutoaus rudpunos. I'ereposuc. JloCTHKEHUS CENEKIIUU PACTEHUIN
U )KUBOTHBIX. MeToabl pabotsl M.B.Muuypuna.

JleMoHcTpanum: TalOIMIl, CXEM, PUCYHKOB, (hoTorpaduii, ciaiiioB, HLTIOCTPUPYIOIINX
METO/Ibl CEJIEKIIMU, COPTA KYJIBTYPHBIX PACTEHHI U MOPOIbl JOMAIIHUX KMBOTHBIX; MYJISKEH U
HaATYpaJIbHBIX IIJI0JIOB PA3JIMYHbBIX COPTOB SI0JIOHB, TPYIL, TOMATOB.

JlaGopatopuas padora Nel6 «Onucanue eHOTUIIOB COPTOB KYJIbTYPHBIX paCTeHUI U
MOPOJ1 JOMAITHUX KUBOTHBIX. CpaBHEHHNE UX C BUIAMU-TIPEIKAMU).

Buorexnosorus (2u)

buorexHonorus kak orpacis npousBozacTsa. Mcropus pazsutus. O0bekTbl. OCHOBHBIE
orpaciau. Mukpobuosnoruyeckas Textonorus. IIpeumymiecrBa MUKpOOHOIOIMYECKOTO CHHTE3A.
NnxenepHas SH3UMOJIOTHSI. NMMoOunm3oBaHHbIE (hepMeHTHI. Hcnonb3zoBanue
MUKPOOHOJIIOTHYECKON TEXHOJIOTUU B MPOMBIIUICHHOCTH. KileTouHas TeXHONOTHS U KIETOYHAs



uHxeHepus. KierouHnble U TKaHEBbIE KyJIbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHHE PACTEHUU.
Comarndeckas ruOpuamsanus. PeKOHCTpyKIMs SIMLIEKIETKM M KIOHMPOBAHUE >KUBOTHBIX.
XpomocomHasi 1 reHHas nHxenepus. Koncrpynposanue pexkombunantnoit IHK. JocTmwkenus u
NIEPCIIEKTUBBl INeHHOM HHXeHepuu. Co3JaHue TPAaHCTEHBIX OPraHU3MOB. OKOJOTHYECKHE U
ATHYECKHE MPOOIEMBI TeHHOW MH)KEHEPUH.

JlemoHcTpanuu: TalIUL, CXEM, PUCYHKOB, (hoTorpaduii, ciaiiioB, HITIOCTPUPYIOIIHUX
OCHOBHBIE HAIlpaBIIEHU U OTpacid OMOTEXHOJOTMH, METOoAbl ['eHoll HHXeHepuw,

JICKapPCTBEHHBIX Iperaparos, MOJTYYEHHBIX c KCIIOJIb30BAHUEM JOCTHKEHUN
MUKpPOOHOJIOTMYECKOM MPOMBIIIIEHHOCTH
06006menue (0,54).
10 kaace

35 yacoB/18 yacos (1 4/0,5 yacoB B HeeI0)

Pazznen 35 18uacos
4acoB
Baeaenue 0,54 0,54
buonornueckue cucTeMsl, MPOIECCHl U UX U3yYECHUE lu 0,54
[{uTosorust — HayKa 0 KJIETKE lu 14
XuMu4deckast opraHusanus KiaeTku (24/14) 24 lu
Crpoenne u GyHKIUH KICTKH (24/119). 24 14
OOMeH BellecTB U MpeBpallleHne YHeprun B KieTke (44/2y). 4q 24
JKu3HeHHbIN UK KiaeTKy (24/149) 24 lu
Crpoenrne u GyHKIUU Opraau3mMoB (54/24) Su 24
Pa3MHOKeHHEe U pa3BUTHE OpraHu3MoB (2u/14) 24 1y
['eHeTHKa — HayKa O HaCJIeICTBEHHOCTH U M3MEHYUBOCTH (1) 14 1y
3aKOHOMEPHOCTH HACIEeACTBEHHOCTH (4u/24) 44 24
I'eneTtnka yenopeka (24) 24 29
Cenekiusi opraHnu3moB (34) 34 14
buotexnonorus (24) 24 14
O606mmenue (0,549). 0,54 14
Bcero: | 354 184
11 kace

17 gacos (0,5 yacoB B HeeJ110)

Pa3znen 35 174acoB
4acoB
VicTopust HBOJIOIIMOHHOTO YYCHUS 3 3
MuxkposBoronus 3 1
Makpo3Boironus 3 1
B03HUKHOBEHNE M pa3BUTHE )KU3HH Ha 3emiie 6 3
YenoBek - OMoconuanbHas cucTeMa 6 3
DKOJIOTHS — HayKa O HaQJIOPTAaHU3MEHHBIX CUCTEMaX 1 0
OpraHu3Mmsl U cpejia 0OUTaHMs 3 2
DKoJIornyeckast XapakTepuCTHKa BUJA U TOMYJISIIH 2 1
Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI 3 1
Buocdepa — rimobanbHast sKocucTeMa 1 1




YenoBeK M OKpyXkaromas cpeia 3 0

3aKkIr0YeHnE 1 1

11 xaace (354)

Hcropus 3BOJIIOIHOHHOTO yueHus (34)

Wnen pa3BuTHs OpraHuyeckoro wmupa B Tpydax @uiocopoB AHTUYHOCTH.
Mertaduznueckuii nepuoa B uctopun ouonoruu. Cucremaruka K.JIunnes. X.broddon — nepsas
SBOJIOLMOHHAsA KoOHIenus. OpoarouroHHas koHuenuus K.b.Jlamapka. 3HaueHue TpynoB
Jlamapka Juis pa3BUTHsS IBOJIONUOHHOW Wjaeu U Ouonoruu. DBomrormonnbie uaen J.K.CeHt-
Nnepa. boprba ¢ kpearmonusMoM. OBomronmoHHas Tteopus Y.Jlapuna. Ilpeamocbuiku
BO3HUKHOBEHUs JapBuHM3Ma. JKu3Hp M HayuyHas JesatenbHocTh Y.J[apBuHa. OBomronus
KYJIBTYPHBIX (OPM OpraHM3MOB. DBOJIONUS BUIOB B MpHupojae. Pa3BuTue 3BOIIOLMOHHON
teopunn  UY.JlapBuna. @DopMuUpOBaHHWE CHHTETHYECKOM TEOPUH  SBOJIOIMU. 3HAYCHUE
3BOJIIOLMOHHOIO yueHus Y./lapBuHa.

JleMOHCTpanuM: cxeM, PUCYHKOB, CJIai/10B, HJUIFOCTPUPYIOLINX OCHOBHBIE MOJIOXKEHUS
SBOJIIOIIMOHHBIX UIeH, KOHIICTIIIUNA U TEOPHIi; MOPTPETOB YUEHBIX U (UI0CO]OB.

MuxkposBosttonus (34)

['eHeTnyeckne OCHOBBI 3BOJIIOIUMU. JIEMEHTAPHBIM HBOJIIONMOHHBIA ~Marepual.
DOneMeHTapHas €AMHMIA SBOJIIOIMH. OJIEMEHTapHOE DJBOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeruyeckoro pasHoBecus Jx.Xapau, B.BaitnOepra. [IBuxkyiime CHIIBI  3BOJIOLHUU.
MyTanoHHBIA TpoLecC U KOMOWHATHBHAS W3MEHUYMBOCTH. [lOMyNsnnOHHBIE BOJHBI U Jpeid
reHoB. Murpanus. M3onsamus. EcrectBeHHbI 0TOOp Kak (akTop »Bomonuu. [Ipeanocsiku u
MexaHu3M jaerictBus. boppba 3a cymectBoBanue u e€ ¢opmbl. Chepa u 0OBEKT ACHCTBHA
€CTeCTBEHHOT0 0TOOpa. PeanbHOCTh ecTecTBEeHHOro 0TOOpa B mpupoae. GopmMbl eCTECTBEHHOTO
otbopa. TBopueckas poab. I[IpUCTOCOONEHHOCT, OpPraHU3MOB M €€ BO3HHKHOBEHUE.
OTtHocuTenbHas 11eTeco00pa3HOCTh Mpucnocobnenuit. Bua u ero kputepuu. OnpeneneHue BUaa.
Crpykrypa Bujaa B npupoje. CriocoOsl BU1000pa30BaHMs.

JeMoHCcTpanum: TaONuIl, CXeM, PUCYHKOB, claiiioB, QUIbMOB, repOapueB pacTeHuH,
KOJUTCKIIUN KUBOTHBIX, WJUTFOCTPUPYIOIIUAX JeCTBUE (bakTopoB 3BOJIIOLINH,
MPHUCTIOCOOTIEHHOCTh OPTaHU3MOB.

JlabGopaTopuble padorbl: Nel «Omnucanuwe NpUCTIOCOOIEHHOCTH OpPraHU3MOB MU €€
OTHOCHUTENIbHOTO Xapakrepa». Ne2 «/3yueHue KpurepueB BUIa».

MakposBoatonus (34)

Metoael u3yueHus sBomonuu. llepexomusie GopmMbl U (PUIOTEHETUYECKUE DSIIBIL.
CpaBHenue Quiopsl U (hayHbl MaTEPUKOB, U3yUY€HHUE OCTPOBHOHN (uiopbl U (ayHbl. ['omMoorus u
AQHAJIOTHSI, PYJUMEHTHI U aTaBU3MbI. 3aKOH 3apOBIIIEBOTO CXOJICTBA, OMOT€HETHUECKUN 3aKOH.
W3ydyeHne aMHHOKHCIOTHOM IOCJEI0BaTeIbHOCTH O€NKOB, OMOXMMHYECKass TOMOJIOTHS.
MopenupoBanue »Bomonuu. Hanpasnenus u  nyru  sBomonuu.  llytm  goctukenus
Ouonoruuyeckoro mporpecca. buonoruueckuii perpecc u BeiMHpaHHe. COOTHOIIEHHE U
yepeoBaHUE HampaBiieHWH 3Bomtonuu. opmbl HampaBieHHOW »Bomonuu. OOmue mpaBuia
HBOJTIOLIHH.

JeMoHcTpanumu: TaOIMI, CXEeM, PHCYHKOB, CIaiifioB, Ouoreorpaduueckux Kapr,
WUTFOCTPUPYIONIUX METOJbl HW3y4YeHHUs OHBOJIONNM, KOJUICKIIUNA, TepOapueB, HMCKOMAeMBbIX
OCTaTKOB OPTraHU3MOB, IOPTPETOB YUEHBIX.

JlaGopaTtopnasi paGora Ne3 «ApoMopdo3bl W HUAMOAMANTANNH Yy PACTEHUU W
JKUBOTHBIX).

Bo3HukHOBeHUE U pa3BuTHE KU3HU HA 3emJie (61)

['mnoressl W TeOpuM BO3HUKHOBEHHUS JKU3HUM Ha 3emsie. (OCHOBHBIE 3Tallbl
HeopraHuyeckor sBosronnu. [lmanerapHas 3Bostonus. XUMUYECKass DBOJIOIUSA. AOHOTCHHBINA
cuHTe3 opranmyeckux BemiecTB. OmbiT C.Mwuiuiepa u [.}Opu. OOpa3oBanue moinuMepoB H3
MoHoMepoB. KoarnepBaTubeie kamm U Mukpocdepsl. [Iporenonasr. Pubo3zumer. @opMupoBanue




MeMOpaH W BO3HHMKHOBEHHE MpoOMOHTOB. Hawanmo opranumdeckoil sBomonuuu. IlosiBieHue
NEepBbIX KIETOK. IIpokapuorsl M  3yKapuoThl. ['WMIOTE3bl BO3HUKHOBEHMSI HYKapHOT.
Bo3HMKHOBEHHE OCHOBHBIX LIAPCTB AyKapuoT. POpMHUPOBAHME HEKJIETOUHBIX OPraHU3MOB M MX
3BOJIOLMOHHOE 3HadeHue. OCHOBHBIE ATalbl HBOJIOLIUU PACTUTENBHOrO Mupa. OCHOBHBIE
apomopdo3bl u uanoanantauuu. JKu3Hp B Bone. IlepBrie pacTteHus — Bojopociu. Beixon Ha
cymy. IlepBbie criopoBbie pacTeHus. OCBOGHHE M 3aBOEBAaHUE CYILU MAaOPOTHUKOOOPA3HBIMU.
VYcnoxuenue pasmMHoxeHus. CeMeHHble pacTeHHsl. OCHOBHBIE YEPTHI 3BOIIOLUN PACTUTEIBHOIO
mupa. OCHOBHbIE 3Tallbl 3BOJIOIUH KUBOTHOro Mmupa. OcHOBHble apoMopdo3bl U
uauoanantauuu. IlepBele kuBOTHBIE — mpocreimue. Crneuuanusanus WU IMOJIMMEpU3aLus
opranemn. Juddepenunanus kieTok. IlepBble MHOTrOKJIETOYHBIE KHUBOTHBIC. JIBycCIOiHbBIE
JKUBOTHBIE — KUIIEYHONIOJIOCTHBIE. [IepBbie TPEXCIIONHBIC ) KUBOTHBIE — IUNIOCKUE YEPBU. BrIX0Oa 1
3aBOEBAHUE KUBOTHBIMU cymu. YiieHucronorue. llepBbie XopaoBbie )KkUBOTHBIE. JKH3HB B BOJIE.
PuiOb1. Bropoii BBIXOJ JKMBOTHBIX Ha CYIIy. 3€MHOBOJHBIC. 3aBOEBAaHUE I103BOHOYHBIMU
KUBOTHbIMU  cymd. [Ipecmbikatronmecs. Iltuusl, Mnekonuraromue. OCHOBHBIE YEPTHI
IBOJIIOLIMK KUBOTHOro wmwupa. Mcrtopus 3emuin u meronasl €€ wusydeHus. lckomaembie
OpraHuyeckue octaTku. ['eoxpoHosorust U e€ meTonbl. I'eoxpoHosnornyeckas mkana. Pa3surue
JKU3HU Ha 3emuie 110 3paM M nepuoaaM. XapakTepUCTUKa KIUMaTa U T€0JIOTHYECKUX IIPOLECCOB.
[TosiBnenue, pacuBeT W TuOENb XapakTepHbIX opraHu3moB. CoBpeMeHHas cucremMa
opranuyeckoro mupa. OCHOBHBIE CHUCTEMAaTHYECKHE TPyHmbl  opranu3MoB. OOmas
XapaKTEepUCTUKA LApCTB U HaauapcTB. COBPEMEHHOE COCTOSIHUE N3YUYEHUs BUJIOB.

JeMoHcTpanum: TaOIUL, CXEM, PUCYHKOB, CJailloB, WJUIIOCTPUPYIOIIMX OCHOBHBIE
3TaIllbl Pa3BUTHS OPraHUYECKOTO0 MUpa Ha 3eMJIe; HICKONIAEMbIX OCTaTKOB PACTEHUM U KUBOTHBIX,
dopM okameHenocTell; repdapueB pacTeHHM, KOJJIEKUUN >XUBOTHBIX, BIIAXHBIX IPENapaToB
OCHOBHBIX CUCTEMAaTUYECKUX I'PYII OPraHU3MOB.

YesioBek - OuoconuaibHas cucrema (64)

AHTponosioruss — Hayka O uesnoBeke. Pasnensl, 3amauu, metoipl. (CTaHOBIIEHHE
IIPEACTABICHU O IPOMCXOXKIACHUU 4esloBeKa. PenurnosHele Bo33peHus. HaydHblie Teopumn.
CxozmcrBa M OTIMYMS YEJIOBEKA M KMBOTHBIX. CHCTEMAaTHYECKOE TOJOXKEHHE YEIOBEKa.
CBuzerenbcTBa CXOJCTBAa 4YEJIOBEKA C JKUBOTHBIMU. JIBIDKYIIME CHJIBI aHTPOIOTEHe3a.
HacnencTBeHHass M3MEHUMBOCTD U €CTECTBEHHBIH 0TOOp. I'pynmmoBoe COTpyAHHYECTBO U
obmenue. OpyauitHas AesITENIBbHOCTh U TOCTOSIHHBIE KXUuIa. COOTHOIIEHHE OMOJIOTHYECKUX U
couuanbHbIX (akTopoB. OCHOBHBIE CTaJUM aHTpomnoreHe3a. Haxonku HMCKOMaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBAaHUS, POCT, 0OBEM Mo3ra, 00pa3 KU3HU, OPYIHs. DBOJIOUHSI COBPEMEHHOTO
yenoBeka. EcTecTBeHHBI 0TOOp B monmymsiuusx. buomorumueckass 3BOJIONUS WHAWBUIOB.
MyrtannonHsbI# npouecc U noauMopdusm. IlonynsunoHHbIE BOJIHBI U Ipeii¢ reHOB, MUTpalus U
«a¢ ekt ocHOBaTENs» B MOMYJISALMIX COBPEMEHHOT0 yenoBeka. YenoBeueckue pacel. [lonstue o
pace. Bpems m MecTO BO3HUKHOBEHMS pac. ['MIOTe3bl NMONMIEHTpHU3Ma W MOHOLIEHTpU3MA.
[TpyunHBl ¥ MEXaHU3MBI pacoreHe3a. EQMHCTBO uenoBeueckux pac. KpuTuka conuaabHOTO
JapBUHM3Ma M pacu3Ma. [IpHcrnocoOnIeHHOCTh uYenoBeKa K pa3HbIM  YCIOBUSIM  CpEIbl.
AnantuBHBIE TUIBI JOJIeil. YenoBek Kak yacTh MPUPOABI U OOIIECTBAa. YPOBHU OpraHU3aluu
yenoBeka. CTpyKTypbl ypOBHEN, TPOUCXOASIIME MPOLECCHl U X B3aUMOCBS3b.

JleMoHcTpanuu: TabIuIl, CXeM, PUCYHKOB, CIIAii/1I0B, MOKa3bIBAIOIIUX BHEIIHUI 0OIMK
U 00pa3 U3HU TPEIKOB 4YEJIOBEKa, CTPYKTYPHO-(QYHKIMOHAIbHYIO OpraHM3alMI0 CHCTEM
OpraHOB Tejla 4YeJIOBEKa; MYJISDKEH OKAMEHEIOCTeH, MPEAMETOB MaTepUalIbHON KYJBTYpbI
MPEJIKOB YeJIOBEKa; MPUMEPOB 370POBOr0 00pas3a KHU3HH.

JlaGopaTopHas padora Ned «3ydyeHne 3K0JIOrMUECKUX a1allTallui YeI0BEKay.

IKOJIOTHSI — HAYKA 0 HAOPraHu3MeHHbIX cucTtemax (1u)

3apoxaeHue W pa3BuUTHE OKosoruuM B Tpyaax A.I'ym6onbnara, K.D.Pymbe,
H.A.Cegepuosa, O.I'ekkens, @.Knementca, B.lllendopna, A. Tencnu, B.H.Cykauéna, Y.OnroHa.
Pa3nensl u 3anaun sxosnorun. CBsi3b DKOJIOTHHU € IPYTUMHU HayKaMu. MeTozpl.

JleMOHCTpaMu: CXEM, PUCYHKOB, CJIAlJI0B, MOKAa3bIBAIOLIUX pA3JIMYHbIE METObI
HKOJIOTHYECKUX HCCIIEAOBAHUM, TPUOOPOB, MOPTPETOB YUEHBIX.



Opranusmsl u cpena odoutanus (34)

Cpensr obutanusi opranu3MoB. Mx ocobOennoctu. IlpucrnocobieHus OopraHu3MoOB K
KHU3HHU B Pa3HBIX cpeaax oOuTaHHs. DKOJOTHYecKue (PaKTOpPhl U 3aKOHOMEPHOCTH UX JCHCTBHSL.
B3auMmopeiicTBue skojornyeckux (axrtopoB. buosorumueckuii oNTHMYyM W OTPaHHUYHMBAIOLIUN
dakrop. IlpaBuno wmmammyma 1O.JIubmxa. Dkojmormdyeckue CIEKTPhl  OPTraHU3MOB.
OBpUOMOHTHBIE U CTEHOOHMOHTHBIE OpraHu3Mbl. Kiaccudukanus skonorndeckux (HakTopoB.
Abuotnueckue ¢axtopel. CBET M €ro ACWCTBUE HA OPraHU3MBI. DKOJOTHYECKUE TPYIIIBI
pacTeHUil W KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CurHanbHas poib cBeTa. DOTONEpHOIU3M.
Temneparypa u €€ neiicTBue Ha opraHusmel. [10MKMIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTraHU3MBI.
TemnepaTypHble NPUCTIOCOOIECHUSI OPraHU3MOB. BiakHOCTh M €€ [eHCTBHE HA OPraHHU3MBL.
[TpucnocoOneHnsi OPraHu3MOB K TOACPKAHUIO BOJHOTO OanaHca. ['a30BbIif 1 HOHHBIA COCTaB
cpensl. [TouBa u penbed. [loronusie u kumarudeckue dakropsl. [Ipucnocobnenust opranu3mMoB
K JedcTBHIO abuoTmueckux (QaxkrtopoB. buomormueckue purmel. IlpucnocoGneHHOCTH
OpPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUN cpenbl. JKuzHeHHBbIE (DOPMBI OpPraHU3MOB.
OcobeHHOCTH CTpoeHHsT W O0pa3a >Ku3HU. buormdeckme Qaxkrtopel. Bumbl OnoTHuecKux
B3aMMOJICHCTBUI. 3HaUeHNE OMOTUYECKUX B3aMMOJCHCTBUI 7S CyIIECTBOBAHUSI OPTaHU3MOB B
cpene oOuTaHusl U B COOOIIECTBAX.

JeMoHcTpanumu: TabIUI, CXEM, PUCYHKOB, CIANJOB, MOKAa3bIBAIOLIUX JIEHCTBUE
DKOJIOTHYECKUX  (DaKTOpOB Ha OpPraHU3Mbl, OHWOTHYECKHE B3aMMOOTHOUICHUS MEXIY
OpraHu3MaMH.

JladopaTopubie padoTsl NeS «CpaBHEHHE aHATOMUYECKHX OCOOCHHOCTEH pacTeHUH 13
pa3HbIX MecT obutanus», Ne6 «Metoabl u3mMepeHus saapuueckux GaKkTopoB Cpeabl OOUTAHUS,
Ne7 «Onucanue KU3HEHHBIX GOPM Y PACTEHUHN U JKUBOTHBIX.

JKOJIOTHYECKAs] XapAKTEPUCTUKA BUAA U NOMYJIsAIUH (24)

OKojoryyeckass HMIIA BHUJa. MHOroMepHass MOJENIb SKOJIOIMYECKOM  HUIIU
Jlx.XatunHcoHa. Pa3mepsl sKoornueckoil HUIM U e€ cMeHa. DKOJOoTuYecKasi XapaKTepUCTHKA
nonymsiuuu. Ilomynauus kak Ouonormyeckass cucrema. OCHOBHBIE MOKa3aTeNd MOMYJSALUU.
Okojoruyeckass CTpyKTypa mHomyiasuuu. JluHamuka nonyiasuuu MU e€ perymauus. Tumsl
nuHamMuKky nonynsuud. Kpusble BbpkuBaHMs. Perymnsius duciaeHHocTH nonmyisiuuu. daktopsl
CMEPTHOCTH U EMKOCTb CPEABI.

JleMOHCTpanuM: CX€M, pHUCYHKOB, TIpadUKOB, WUIIOCTPUPYIOUIMX MPOLECCHI,
OPOUCXOJAIINEe B TMONYISIUMAX; TepOapueB UM KOJUIEKUMH pacTeHUH M KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HBIM SKOJIOTMYECKUM pacaM OJHOIO BUJA.

JIaGoparopubie paboThl Ne§ «M3ydyeHue SKOJIOTMYECKON HUIIM Yy pa3HbIX BHJIOB
pacTeHui 1 )KUBOTHBIX», NeO «PocT nmomynsuuy My4HOro Xpyllaka Ipy pa3Hol e€ IUIOTHOCTU U
OTPaHUYEHHOCTH PECYPCOB CPEIBD.

Coo0urecTBa ¥ IKOJIOrHYeCKHE CHCTEMBI (34)

CoobmiecTBa OpraHU3MOB: CTPYKTYpHI U CBsi3u. buoreonenos. Ero cTpykTypsl, cBsizu
MEXJy OpraHu3mMamu. OKocucTeMmbl. CTPYKTypHbIE KOMIIOHEHTBI SKOocHcTeMbl. KpyroBopot
BEIIECTB M MOTOKU 3Hepruu. Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. OCHOBHBIE
nmoKazaTesd. JKoJorndeckue nmupamuapl. CBOMCTBA OMOTEOIIEHO30B M JUHAMHKA COOOIIECTB.
[Muknuueckne wn3MmeHeHud. Cykueccuu. [IpupoaHble SKOCHCTEMBI. JKOCHUCTEMBI  03€pa.
CwmemanHoro jeBa. CTpyKTypHble KOMIOHEHTHI U TpodudecKas ceTh MPUPOJHBIX IKOCHUCTEM.
AHTPONOTreHHBIE HKOCUCTEMBI. ATPO3KOCUCTEMBL. OTINYMS arpo3KOCHUCTEM OT OMOT€OIIEHO30B.
Ypboskocuctembl. MIx ocHOBHbIE KOMIOHEHTHI. ['oponckas ¢uopa u ¢dayHa. buonornueckoe u
XO3s5ICTBEHHOE 3HAYeHHE arpo’KocucTeM MU ypOoskocucreM. buopazHooOpazue — ocHOBa
YCTOMYHUBOCTH COOOIIECTB.

JleMoHcTpauuu: TabIuI, CXEM, PUCYHKOB, CIaioB, (oTorpaduii, MOKa3bIBAIOIINX
BIUSHUE aOMOTHYECKUX M OMOTHYECKUX (AKTOPOB Ha OPraHU3MBI, CTPYKTYpPY U CBSI3U B
HKOCHUCTEMAX, CIOCOOOB 3KOJIOIMYECKOTO MOHUTOPHHTA.

JlaGoparopnas pabora Nel0 «MogenupoBaHue CTPYKTYp M IPOIIECCOB,
IPOUCXOSAIINX B IKOCUCTEMAX).



Buocdepa — riaod6aabHas 3xocucrema (1u)

buocdepa — xuBas o6omouka 3emnau. PazButue npencrapieHuii o onocdepe B Tpymax
3.31occa, B.1M.Bepranckoro. O6mactu 6uochepsr u e€ cocraB. KuBoe BeniecTBo Ouocdepsl u
ero (QyHKIuU. 3aKOHOMEPHOCTH cyiiecTBoBaHus Ouocdeprl. OcobeHHOCTH Onocdepbl Kak
ri100anbHOM 3KocucTeMbl. KpyroBopoTsl BemecTB U OMOT€OXUMUYECKUE UKIBI. PUTMUYHOCTD
sBiIeHH B Oumocdepe. 3oHanmpbHOCTH Ounochepbl. OcHoBHBIE Ounombl cymu. Kimmar,
pPaCTUTEIBHBIN U )KUBOTHBIM MUP OCHOBHBIX OMOMOB CYIIIH.

JeMoHcTpanum: TabmuI, CXeM, PUCYHKOB, CIaijoB, (Qororpaduii, MOKa3bIBAIOIINUX
CTPYKTYpPHBIE KOMIIOHEHTHI Onochepsl, OMOreOXMMUYECKHE POIECChl KPYrOBOPOTa BEIIECTB U
MpeBpalieHre SHepruu B orocdepe, pazHooOpazre OCHOBHBIX OMOMOB 3eMJIH.

YesioBek M OKpy:xkaomas cpeaa (34)

UYenoseuectBo B Ouochepe 3emnu. buochepnas ponp vemoBeka. AHTporoouocdepa.
[Tepexon Ouocdepsr u HOoochepy. BosaeiictBue uenoBeka Ha Ouocdepy. 3arpsi3HeHUE
BO3AYIIHOU cpenbl. OXpaHa Bo3yxa. 3arps3HeHUE BOJHOW cpenbl. OXpaHa BOIHBIX PECYpPCOB.
Paspymenne mouBel M u3MeHeHHe KimMaTa. OXpaHa TIIOYBEHHBIX PECYpCOB W BO3AYyXa.
AHTpPOIIOTEHHOE BO3/ICHCTBIE HA PACTUTENbHBIM U KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO U
xuBOTHOTO MHpa. [Ipobnemsr oxpansl npuponasl. Kpacusie kauru. OOIIT. borannveckue cajsi
U 300JIOTMYECKHE TMapKu. PanuoHanbHOE NPUPOIONOIL30BAaHHE M YCTOHYMBOE pa3BUTHE.
Ucromenne npupoanbeix pecypcoB. Konuenuus ycroiuumBoro pasButus. «lloBecTtka IHS Ha
XXI Bek». CocymiecTBoBaHue yenoBeka U npupoabl. 3akonsl b.Kommonepa. 'moGanucruka.
Mogenu ynpasisieMoro Mupa.

JeMoHCcTpanum: ciaiaoB, (pUIEMOB, WUTIOCTPUPYIOLIUX BO3JCHCTBHE 4YENOBEKa Ha
Oouocdepy, MEpONpHUATHI MO PALUOHATHPHOMY HPHUPOAONOIB30BAHUIO, OXpaHE BO, BO3AYXa,
MOYBBI, PACTUTEIILHOTO U KUBOTHOTO MUpa, (poTorpaduii oxpaHseMbIX paCTEHHUI U >KUBOTHBIX
KpacHolt xkauru P®, nopTpeToB y4EHBIX.

3akiouenue (14)
3HaueHue OMOJOTMYECKMX 3HaHWM A yesoBedecTBa. [lepcreKTUBBI pa3BUTUSL COBPEMEHHOMN
6uonoruu.

Jlureparypa:
[IpenogaBaHne OPUEHTHPOBAHO Ha UCIIOJIB30BAHUE YUEOHOIO U IPOrpaMMHO-METOAMYECKOTO
KOMIUIEKCA, B KOTOPBIM BXOMST:
Y4yeOHnkm:
1. buonorus. buonormueckue cucrembl u mpomeccel. 10  kiacc: yueOHHMK JUId
ob1reobpazoBat. yupexaeHuit (mpoduibHbiid ypoBeHs)/ A.B. Tepemos, P.A. Tlerpocosa.
— 2-e u31., ucnp. M.: Muemo3uHa, 2012.
2. buonorums. buomormveckme cucreMbl u mpomecchl. 11 kmace:  y4eOHHMK s
o0meoOpa3oBar. yupexaenuit (mpoguiabHbiil ypoBeHnb)/ A.B. Tepemos, P.A. Ilerpocosa.
— 2-e u31., ucnp. M.: Maemo3unHa, 2015.
IIporpamma nox pea. A.B. Tepemosa, P.A. IleTpocoBoii.
Metoauyeckue Martepuanabl: COOpHUK HOPMAaTUBHBIX JOKyMeHTOB. buomorus /Coct. 3./
Huernpos, A. I'., Apkaabes. — M.: [Ipoda, 2010.
Cnucok JInTepaTypbl 1JIsl YUUTeIs:
1. baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbuioil cnpaBoYyHUK ISt
IIKOJILHUKOB U MOCTYMaomuX B By3bl. — M.: JIpoda, 2011.
2. bonroa U. B. C6opnauk 3amau mo OOmielt Ouosoruu Ans MOCTYHAIOIUX B BY3bl. — M.:
«Onukc 21Bex» «Mup u obpazoBanue», 2012.
3. Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 knaccel. CnpaBoynoe nocobue. — M.
Hpoda, 2010.
JlonoJIHUTE/ILHAS JIUTEPATypa IJIsl YUYUTEs:
1. Anacracosa JLII. O6mas 6uonorus. {unaktnyeckue matepuansl. — M.: Benrana-I'pad, 2010.-
240c.



3. BanoBa T. B. COopHUK 3amaHuii 10 00IIel OMOIOTHH: TTOCOOHE TS yJanuxcs o01meoopa3oBar.
yupexaenuit /T.B. Banosa, I'. C. Kanunosa, A.H.MsrkoBa. — M.: [Ipocsemenue, 2012.
4. Koznosa T.A. Konocor C.H. JIupakTudeckue KapTOYKH-3aJaHUs MO OO0IIer Owomornu. — M.:
Mznatensckuit {om «I'enmxepy», 2012. — 96¢.
Cnmcok JuTepaTypsl 1JIs1 00y4ar0IINXCH:

1. baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpmiol chnpaBoYyHUK HJIst
IIKOJILHUKOB | MOCTYMAONX B By3bl. — M.: JIpoda, 2011.

Pabouas mporpamMmma He HCKIIOYAeT BO3MOXKHOCTH HCIIOJIB30BaHMS JAPYrOM JUTEPATyphl B paMKax
TpeboBanmii ['ocynapcTBEHHOTO CTaHIapTa IO OMOJIOTHH:

MULTIMEDIA — nognepxka kypca «O0mas Ouoiorus»;

Jlaboparopust KIIETKA

Jlaboparopuss TEHETUKA;

Jlaboparopus DdKOCHUCTEMBI;

HNurepuer-pecypceni: Caiitel B UHTEpHeT:

www.bio.1september.ru — razera «buonorus» - npunoxenue K «1 ceHTIOps»;

WWW.bio.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH;

Www.edioS.ru — Da0oc — HEeHTp JUCTAHIMOHHOTO 00pa30BaHMUS;

www.km.ru/education - yueOHbIe MaTepHabl U cioBapu Ha caiite « Kupuut u Medoauii».



