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NOACHUTEJIbHAS 3AIIMCKA

Tlpu paspaboTke MpOrpamMmbl MO GHOJOTHU TEOPETHYECKYI0 OCHOBY UL ONPEIEICHHUsS IOJIXOAOB K (HOPMHPOBAHHUIO
comepxaHus  ydeOHoro mpeamera «bmomorms»  cocraBmiM:  KoHIenTyaiubHele —monoxkenus PIroOC  COO o
B3aHMOOOYCIIOBIEHHOCTH IIeNel, comepKaHMs, pe3yabTaToB o0ydeHHs M TpeOOBaHMII K ypOBHIO MOJATOTOBKU BBHITYCKHHUKOB,
MONOKEHUsT 00 OOmMX IeNIX W NPUHIOUIAX, XapaKTEepU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHEro OOIIero
obpaszoBanusi B Poccuiickoit Denepanun, a Takke MOJOKEHHS O crenuduke OHOIOTHH, e€ 3HAYCHHM B MO3HAHHH YKUBOM
OpUPOABl U OOECIEeUYeHHH CYLIECTBOBAHUS YeloBedeckoro obmiecTBa. COrnacHO Ha3BaHHBIM IOJOXKEHUSIM, OMNPEIEICHBI
OCHOBHBIE (DYHKIHH IIPOTPaMMBI 10 OHOJIOTHH U €€ CTPYKTypa.

IIporpamma mo Ouonoruu maéT MpelNCTaBICHHE O LEJsX, 00 oOmield cTparernu OOy4YEHUs, BOCIUTAHUS U Pa3BUTHSA
oOydarommxcsi cpeincTBaMu ydeOHoro mnpenmera «bronorus», ompernenser oOs3aTeNbHOE IPEIMETHOE COIEp)KaHHe, €ro
CTPYKTYpY, pacmpelielieHHe Mo pa3fenaM M TeMaM, PeKOMEHIYEeMYIO IOCIe0BAaTETbHOCTh M3yUeHUs] ydeOHOro MaTepuaia C
y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH 00pa30BaTeNbHOrO MpOIecca, BO3PACTHBIX OCOOEHHOCTEi
oOydJarommxcs.

B mporpamme mo 6uonOTHMM TaKKe YYHTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAMpPEIMETHBIM U
HpeIMETHEIM pe3ylbTaTaM 00ydeHHs B ()OPMHUPOBAHMH OCHOBHBIX BHIOB y4eOHO-TIO3HABATENBHOH IesATeIbHOCTH/yIeOHBIX
JEHCTBHI 00YJaIOIIHUXCS IO OCBOCHHIO COJEP KaHHs OMOIOTHYECKOTO 00pa3oBaHusI.

B mporpamme mo 6uonoruu (10-11 ximaccsl, 6a30BBIil ypOBEHb) peaan30BaH NPHUHIUI NIPEEMCTBEHHOCTH B W3yYESHUH
6uonorun, Onarogapst yeMy B HeEl IpocMaTpuBaeTCs HANpaBICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHPOBAHHUEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHMS, [IEHHOCTHBIX OPUEHTALMH JIMYHOCTH, HKOJIOTMYECKOTO MBIIIICHHS, IPEICTAaBICHUH O
3I0pOBOM 00pa3e XM3HH U OCpeXKHBIM OTHOUIEHHEM K OKpyaromel mpupoxaHoii cpeme. IlosTomy Hapsmy ¢ H3ydeHHEM
001Ie0HOIOTMIECKHUX TEOPHH, a TakKe 3HAHHUH O CTPOSHUH YKUBBIX CHCTEM PAa3HOTO PaHTa M CYLITHOCTH OCHOBHBIX MPOTEKAOIINX
B HHX IIPOLIECCOB B IIPOrpaMMe 10 OHOJIOTHH YAEIeHO BHUMaHHE MCIOIB30BaHHIO TTOJyYEHHBIX 3HAaHHUH B ITOBCETHEBHOM KH3HU
JUIL peIIeHUs] TNPUKIAAHBIX 337ad, B TOM 4YHCIE: NPO(QUIAKTUKH HACIECICTBEHHBIX 3a00JICBaHWI YEIOBEKa, MEIUKO-
TEHETHYECKOr0 KOHCYJIbTUPOBAHUs, OOOCHOBAHMS SKOJIOTMUYECKH LIEJIECOO00Pa3HOro IMOBEICHUS B OKPYXKAIOLIEH HPHPOIHON
cpene, aHanM3a BIMSHHS XO3SHCTBEHHOH IEATENBHOCTH YEIOBEKAa HA COCTOSHHE NPHUPOTHBIX M HUCKYCCTBEHHBIX JKOCHCTEM.
VYcunenne BHUMaHHS K NPUKIAJHON HalpaBIEHHOCTH y4deOHOro mpenmera «buonorus» NpoanKTOBaHO HEOOXOJHMOCTEIO
obecriedeHNs1 YCIOBHM JUI pEUIeHHs OIHOW M3 aKTyalbHBIX 3aJad IIKOJBHOTO OMOJOTHYECKOro 00Opa3oBaHMS, KOTOpas
npennosaraeT GopMHpOBaHHE y OOYYArOLIMXCSl CIIOCOOHOCTH aJANTHPOBATHCS K W3MEHEHWSIM AMHAMHYHO Pa3BHBAFOILIErOCS
COBPEMEHHOT'0 MHpa.

Buonorust Ha ypoBHe cpemHero odmiero oOpa3oBaHHs 3aHUMaeT BakHOe MecTo. OHa obecnieunBaeT (GOPMHPOBAHHE Y
oOydaromuxcsi NPEJCTaBICHUH O HAydyHOH KapTMHE MHpa, pacmmpser W 00o0Imaer 3HaHHS O JKMBOI mpupone, eé
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOH OpTraHM3alUK ¥ YBOJIIOINH, CO3AET YCIOBHUS JUIsL: O3HAHUS 3aKOHOB JKHBOH IPHPOEL,
(opMupoBaHUs (QYHKIHOHAIBHON I'DaMOTHOCTH, HAaBHIKOB 3JI0POBOTO M 0e30macHOro oOpa3a J>KM3HH, HKOJOTHYECKOTO
MBIIIUICHNS, IIEHHOCTHOTO OTHOIIEHHS K KHBOH IIPHPOJIE U YETOBEKY.

Bonburioe 3HaueHHe OMOJIOTHSI UMEET TaKXKe JUIS PelIeHHs BOCIHTATENBHBIX W Pa3BHBAIONIMX 33a7ad CPEAHEro o0LIiero
oOpazoBaHus, couuanmm3anuu oOydarommxcs. V3ydeHume Owonormu oOecneynBaeT yCIOBUS Uil (OPMUPOBAHUS
MHTEIUIEKTYaTbHBIX, KOMMYHHKAIIMOHHBIX U HH(QOPMAI[OHHBIX HAaBBIKOB, 3CTETHYECKOH KYyIbTYpPHI, CIOCOOCTBYET MHTETPAINU
OMOJIOTHUECKNX 3HAHWH C NMPEACTAaBICHUSMH W3 JPYTHX Y4eOHBIX NPEIMETOB, B YaCTHOCTH, (DM3MKH, XMMHH U reorpaduy.
Ha3BanHbIe MOTOKEHUS O MpeAHa3HAuYeHNH yaeOHoTo npeaMera «bromornsy cocTaBUIM OCHOBY JUISL ONIPEAENICHNUS TTOIX00B K
0TOOpY M CTPYKTYPHUPOBAHHIO €TI0 COJIEPIKAHUSL, TIPEICTABICHHOTO B IPOrpaMMe 110 OHOJIOTHHL.

Otbop comepkanusi ydeOHoro mpenmera «buonorms» Ha ©0a30BOM YpOBHE OCYIISCTBIEH C  IO3UIHN
KyJBTYpOCOOOPa3HOTo MOJX0/a, B COOTBETCTBHH C KOTOPHIM 00y4aroluecs: JOJDKHBI OCBOMTh 3HAHUS U YMEHHs, 3HAYNMBIE IS
¢opmupoBaHus 00mIEH KyIbTYphL, ONPEAENSIONINe aJeKBaTHOE IOBEJCHHE dYelIOBeKa B OKpY’KaIoIMled NpHpoxHOil cpene,
BOCTpeOOBaHHBIE B IOBCEJHEBHOW JKU3HH WM MPAKTUYECKOU HesTensHocTH. Oco00e MecTo B 3TOH CHCTeMe 3HAHWH 3aHUMAIOT
JJIEMEHTBI COJICP)KAHMUsI, KOTOPbIE CIy)KaT OCHOBOM /Ut OPMHUPOBaHHs NMPEACTABICHUN O COBPEMEHHOH €CTeCTBEHHO-HAYUHOM
KapTHHE MHUPA ¥ IIEHHOCTHBIX OPHEHTAINAX JIMTYHOCTH, CIOCOOCTBYIONINX IT'yMaHN3aIUH ONOJIOTHYECKOT0 00pa30BaHMUsI.

CTpyKTypuUpOBaHHE COJEpXaHUS Y4eOHOro Marepuaiga B IpOrpaMMe IO OHOJIOTMM OCYIIECTBICHO € Y4YETOM
NPUOPUTETHOTO 3HA4YECHHS 3HAaHUH 00 OTIMYHUTENBHBIX OCOOCHHOCTSIX JKMBOH NPHPOABI, O €€ ypPOBHEBOH OpraHH3allMHd M
9BOJIIOLMU. B coOTBEeTCTBHMU C 3TUM B CTPYKType yuyeOHOro mpeamera «buosiorus» BbIIENEHBI CIEAYIOIIHE COEpIKaTeIbHbIE
muann: «buomorns kak Hayka. MeToabl HaydHOro IMo3HaHMs», «KieTka kak Owornormueckas cucreMa», «OpraHmsM Kak
Ouonornueckas cucreMay, «CucTemMa 1 MHOroo0Opa3ue OpraHu4ecKoro MUpay, «DBOJIOLHS KUBOH MPUPOABI, « DKOCHCTEMBI U
IPHCYIINE UM 3aKOHOMEPHOCTI.

Iens m3ydenust yueGHOro mpenmera «buomorms» Ha 0a30BOM ypOBHE — OBIAJCHHE OOYYalOIMIMMHCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3alliK )KUBBIX CHCTEM Pa3HOTo paHra M NpHOOpeTeHHe YMEHUIA NCIIOIb30BATh 3TH 3HAHUS
JUISL TPAaMOTHBIX JEHCTBUH B OTHOIIEHHH O00BEKTOB KHBOU IPHPOJIBI M PEIICHUS PAa3INYHBIX KH3HEHHBIX IPOOIEM.

JocTmxeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHe 00ECIEUMBACTCSA PEIICHHUEM
CJIeTYIOIINX 3a71ad:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMBbl 3HaHHH O OHONOTHYECKHX TEOPHSX, YUYCHHSX, 3aKOHaX, 3aKOHOMEPHOCTSX,
TUNOTE3aX, NPaBHIIaX, CIYXKAIIUX OCHOBOM a1 (hOPMHUPOBAHUS IPEICTABICHUH O E€CTECTBEHHO-HAYYHOH KapTHHE MHpa, O
METOJaX HAyYHOTO MO3HAHUs, CTPOCHHM, MHOTOOOpa3sMM M OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3alHH,
BBIJAIOIIMXCS OTKPBITHAX U COBPEMEHHBIX HCCIIEI0BAaHUAX B OHOJIOTHH;



(dopmupoBanue y oOydalOIMXCs MO3HABATEIbHBIX, MHTEIUIEKTYyaJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B Tmpolecce
aHaJM3a JAHHBIX O MyTAX Pa3BUTHs B OHOJIOTMM HayYHBIX B3IVILOB, WJICH M MOAXOJOB K M3YYCHHUIO KUBBIX CHCTEM Pa3HOIO
YPOBHS OpraHU3alnH;

CTAHOBJICHHE Y O0O0ydYaromuxcs oOmel KyiabTypbl, (yHKIHOHAIBHONH I'PaMOTHOCTH, Pa3BUTHEC YMCHHH OOBACHITH U
OLICHMBATh SIBJICHUS OKPYKAIOIIETO MHpa JXMUBOH NPUPOIBI HA OCHOBAaHWM 3HAHUH M OINBITA, MOJIyYCHHBIX IPH H3YHYCHUH
OHOJIOTHH,

(dopmupoBaHUE y OOYYAIOIIMXCS YMEHHH MIUIIOCTPHPOBATh 3HAYEHHE OMOJOTMYECKMX 3HAHMH B IPaKTHYECKOMH
JEATEIBHOCTH YEJI0OBEKa, PA3BUTHH COBPEMEHHBIX METHIIMHCKUX TEXHOJIOTHII H arpoOHOTEXHOIOTHI;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOKHOCTH IIO3HAHHS YEIOBEKOM JKHBOW MPUPOABI, HEOOXOAUMOCTH OEpeKHOro
OTHOLICHHUS K HeH, COOMIOICHNS 3THYECKUX HOPM IIPH NPOBEICHUN OMOJIOTMYECKUX UCCIIEIOBAHMIT;

OCO3HAHHE IICHHOCTH OHOJOTHYECKHUX 3HAHHUMU JJIsS TMOBBIMICHHS YPOBHS SKOJIOTHYECKOH KYIbTYpHI, s (HOPMHPOBAHUS
Hay4YHOTO MUPOBO33PCHUS;

HNpUMEHEHHE NPHOOPETEHHBIX 3HAHUH M YMEHHIT B TOBCEAHEBHOM KU3HHU IS OLCHKH MOCIEICTBUIT CBOCH ACSATEIBHOCTH
[0 OTHOLIGHHWIO K OKpYKalolleH cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHE U coOMIOAeHHE Mep TNPOQHIAKTUKH
3a00JieBaHUI.

B cucreme cpemnero oOmero obpa3zoBanus «buonorus», usydaemas Ha 0a30BOM YPOBHE, SIBIAETCS 00S3aTEJIbHBIM
y4eOHBIM MPEAMETOM, BXOISAIINM B COCTAB IIPEIMETHOH 001acTi «ECTeCTBEHHO-HAYYHbIE TPEIMEThD».

Jnst n3ydenus 6uosoruy Ha 0a30BOM YpOBHE cpefHero obmiero obpaszoBanust otBoxutcst 68 gacos: B 10 xmacce — 34
gaca (1 gac B Hezneno), B 11 ximacce — 34 gaca (1 gac B Hexemno).



COJEP)KAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosorus kak Hayka.

Bronornst kak Hayka. CBsi3b OHOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH M JAPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueil, STUKOH, SCTETUKOH U paBoM. Pons Ononorun B popMHpOBaHHN COBPEMEHHOW HayqHOH KapTHHBI Mupa. Crucrema
OHMOJIOTHUECKHUX HAYK.

Meronpl TO3HAHMS JKUBOM IpUpOABI (HAONIONEHHE, OKCIEPHMEHT, OIHCAaHHWe, W3MepeHHe, KIacCH(pUKaIs,
MOJETHPOBaHNE, CTATUCTHYECKas: 00paboTKa JaHHBIX).

JlemoHcTpanuu:

Tloptpersr: Y. Japsun, I'. Mengens, H. K. Konsuos, [Ix. Yorcon u ®@. Kpuk.

Tabnuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBOH MIPUPOIBI».

JlaGopaTopHble U NPAKTHYECKHE Pa0OTHI:

IIpaktuueckas padora Ne 1. «Mcnonb30BaHue pa3nUYHBIX METOAOB IIPU U3YYEHUH OHOIIOTHYECKUX OOBEKTOBY.

Tema 2. ZKuBble cuCTeMbl M MX OPraHU3aLHUsl.

JKuBple cuctembl (OMOCHCTEMBI) Kak NpeaMeT H3ydeHus Ouonoruu. OTim4me >KUBBIX CHCTEM OT HEOPTraHWYeCKOH
HPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpasme. YPOBHH OpraHU3alMU OMOCUCTEM: MOJICKYJISIPHBIH, KICTOYHBIH, TKAaHEBBIH,
OpTaHN3MEHHBIH, MOMYJISLIMOHHO-BUI0BOH, SKOCUCTEMHBIH (0MOre0eHOTHIECKH ), OHoChepHBIH.

JdemMoHcTpauuu:

Tabmuis! 1 cxemsl: «OCHOBHBIE IPU3HAKHU JKH3HN, «YPOBHHU OPTaHU3ALNH )KUBOH IPUPOIBI».

O6opynoBanue: Mozeiab Moaekybl JTHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOEHHUE KIETKH.

XUMHUUECKUI COCTaB KJIETKH. XMMHYECKHE OSJIEMEHTHL: MaKpOdJIEMEHTHl, MUKPOIJIEMEHTH.. Bona m MuHepaibHBlE
BEIIECTBA.

OyHKIMK BOABI 1 MHHEPaJIbHBIX BELIECTB B KileTke. [lonepixanne ocCMOTHYECKOTo OataHca.

Benku. CoctaB u cTpoeHne 6e1K0B. AMUHOKHCIIOTH! — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMeHNMbIe aMHHOKHCIIOTHIL.
AMMHOKHUCIIOTHBII COCTaB. YPOBHH CTPYKTYphI O€IKOBOM MOJEKyINbl (IEpBHYHAs, BTOPHYHAS, TPETHYHAS M UYETBEPTHYHAS
CTPYKTypa). XMMUUeCKUe CBOIicTBa OenkoB. bronornueckne GyHKINM GEIKOB.

®DepMeHTH — Ononormdeckue KaTaam3atopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LEHTP, cyOCcTpaTHas CHenu(pUIHOCTS.
KodepmenTsl. Butamunbl. OTinnyns ¢pepMEeHTOB OT HEOPraHWHYECKHX KaTaln3aTopoB.

YrneBoapl: MOHOcaxapuabl (TIIFOK0O3a, prb03a W Ne30Kcuprud03a), aucaxapuibl (caxaposa, JaKTo3a) W IOJIUCaXapHIIbI
(xpaxmai, IIMKOTeH, LeJUT0103a). bronornyeckue GyHKIMH yIriIeBOAOB.

Jlumuper: Tpurmunepusl, pocomunuas, crepounsl. [ mapoduasHO-THIPOPOOHEIE CBOMCTBA. bronorndeckue GyHKIUN
munuaoB. CpaBHEHHE YTIIEBOIOB, OSJIKOB M JINMUAOB KaK HCTOYHHKOB DHEPTUH.

Hyxneunossie kucnotsl: JTHK u PHK. Hykneotnapl — MoHOMepbl HyKJIeMHOBBIX KucioT. Ctpoenue n Gpynkiyun JJHK.
Crpoenne u pynkuun PHK. Bugst PHK. AT®: crpoerne u GyHKIUH.

Iuronorust — Hayka o kierke. KieTouHas Teopust — IpuMep B3aMMOACHCTBHS WeH W (akTOB B HAYyYHOM IO3HAHUH.
Mertozp! N3ydeHns KISTKH.

Kietka kak 1enoctHas jxuBasi cucrema. OOLMe MpU3HaKKM KIETOK: 3aMKHyTas HapykHas MeMmOpaHa, Monekynsl JJTHK
KaK TeHeTHYECKHUIl anmapar, CHCTeMa CHHTe3a Oeka.

Tunb! KIETOK: dyKaprHoTHYecKast ¥ pokaprotHyeckas. OCOOEHHOCTH CTPOEHHs IIPOKapHOTHIECKoH KiteTkH. Kiterounas
cteHka OakTepuii. CTpoeHHe dyKapHoTHUECKOH KiIeTKH. OCHOBHBIE OTIINYUS PACTUTENBHOM, JKUBOTHOM U TPUOHOM KIIETKH.

TloBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAs! CTEHKA, TTIMKOKANMKC, ux (yHkiwm. [Tnasmarndaeckass memOpaHa, eé
cBoiictBa n ¢yHkiuu. llutomnasma u e€ opranomapl. OpHomMemOpaHHble opraHouabl kietku: OIIC, ammapat Tombmxw,
T30cOoMBI. [oTyaBTOHOMHEIE OPTaHOWUIBI KJIETKH: MUTOXOHIPUH, TUTACTHBL. [Iporcxox/IeHne MUTOXOHIPUH 1 IIacTHA. Bumsr
miactua. HememOpaHHbIE OpraHOMIbI KIETKH: PUOOCOMBI, KJICTOYHBIN LEHTP, LEHTPHOIH, PECHHYKH, XTYyTHKH. DyHKIUH
OPTaHOMIOB KJIETKH. BriroueHus.

Snpo — perymsaTopHbIi neHTp kieTku. CTpoeHue sipa: siiepHas 000JIOYKa, KapHOIUIa3Ma, XPOMATHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHCTIOPT BEUIECTB B KIIETKE.

JdeMoHcTpauuu:

IToptpersr: A. JleBenryk, P. I'ykx, T. IlIBann, M. Llneiinen, P. Bupxos, x. Yorcon, ®. Kpuk, M. Yunkuuc, P.
®pankiun, K. M. Bap.

Juarpammsr: «Pacnpenenenie XUMUIECKHX 3JIEMEHTOB B HEXXHBOH NpHpojiey, «PacnpeneneHie XUMIIECKHX IIEMEHTOB
B )KMBOH MPUPOAC».

Tabmus! u cxemsl: «[leproxudeckas TabnuIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHne MoJeKyisl BOIbI», «brocuHTe3
6enka», «CtpoeHue MoneKymsl 6enkay, «Ctpoenue ¢pepmenrtay, «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monekymst ATOy,
«CTtpoeHHe >yKapHOTHYeCcKOil KieTkn», «CTpoeHHe >XMBOTHOH KieTkn», «CTpoeHHe pacTHTENbHOW KieTKu», «CTpoeHne
HNPOKapPUOTHIECKOH KIEeTKI», «CTpOeHHE sapa KICTKNY, «YTIeBOIbI, «JInnuas.



OO6opynoBaHHe: CBETOBOII MHKPOCKOI, O0OOpyIOBaHHE IJIS NMPOBENCHHS HAONMIOACHUH, M3MEPEHUi, 3KCIEPUMEHTOB,
MHKpOIIpeTIapaThl paCTUTEIBHBIX, )KUBOTHBIX M OAKTEPHATIbHBIX KIETOK.

JlabopaTopHble M MPAaKTHYECKHe PA0OThI:

JlaGoparopnast pabora Ne 1. «l3ydyeHme KaTaquTHUECKOH aKTHBHOCTH (EpMEHTOB (HAa IIpEMepe aMMIa3bl HIH
KaTanasbl)».

JlaGoparopnas padora Ne 2. «l3ydeHHe CTpPOCHHS KJICTOK PACTEHMH, )KMBOTHBIX M OaKTepHil I10J] MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax 1 UX OMHUCAHHE.

Tema 4. ZKusHenesaTeJbHOCTb KIETKH.

OOMeH BemecTs, WM MeTa00IM3M. ACCHUMHIIALUS (IIACTHIECKUH 0OMEH) M TUCCHMIUIIIUS (9HEPTeTHIEeCKH OOMEH) —
JIBE CTOPOHBI €IMHOTO TIpoliecca MeTaboau3Ma. Posb 3aKOHOB COXpaHEHHs BELIECTB M SHEPTUHU B IOHUMaHUU METa00IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIN M rerepoTpodHbIA. Poib (epMeHTOB B OOMEHE BENIECTB M IIPEBpaICHHH
SHEPTHU B KIIETKE.

®otocunres. CeroBass u TeMHOBas (as3bl QorocuHTe3a. Peakmmm Qorocunresa. DdekTHBHOCTE (QOoTOCHHTE3A.
3nauenne (oTocHHTe3a ISl KU3HH Ha 3emie. BrnmsiHue ycmoBuil cpemsl Ha (DOTOCHHTE3 W CHOCOOBI MOBBIIICHHS €rO
HPOIYKTUBHOCTH y KyJIbTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCHHTE3UpYIoHe OakTepry. 3HaUYeHnEe XeMOCHHTEe3a /IS )KU3HH Ha 3eMiie.

OHepreTuueckuii 0OMeH B KiIeTke. PaciieruieHue BemecTs, BEIICICHHE U aKKyMyJIHPOBAaHHE YHEPIHU B KJIETKE. DTambl
SHeprermyeckoro obmeHa. Inmkomm3. bpokenme u ero Bumsl. KucrmopomHoe oOKucieHWe, WIM KIETOYHOE JIBIXaHUE.
OxucnurensHoe GpochopuarpoBanne. DPPEeKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaxunn MatpuaHoro cuHtesa. ['enernueckas nHpopmanus n JJHK. Peannzanus reHerndeckoii HHGOpMaNnK B KIIETKE.
T'enernyeckuit kom u ero cpoiictBa. Tpanckpumms — marpudnslid cuate3 PHK. Tpancmsamus — OuocuHTe3 Oenka. DTambl
tpancsinun. Koguposanue aMuHOKHCIOT. Postb pubocom B OnocunTese Genka.

Hexnerounsie ¢popmsl xu3HH — BHpYCHL. McTopus oTkpbitus BupycoB (/1. M. VBanoBckuit). OCOOEHHOCTH CTPOCHUS U
JKH3HEHHOTO IMKIa BHpycoB. baktepmodaru. bonesHm pacTeHuii, HMBOTHBIX M 4YENOBEKa, BBI3BIBAEMBIE BHpycamu. Bupyc
nmmyHoaedunmra yenoseka (BY) — Bo3oyaurens CIINM/]a. O6paTHas TpaHCKpHIIIHS, peBepTasa U uHrerpasa. [Ipodunakruka
pacIpoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHMUIA.

JdeMoHcTpauuu:

Toptpetsr: H. K. Konpuos, 1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl U cxembl: «TuIbl muTaHus», «MeTabomu3m», «KMHTOXOHAPH», « DHEPreTHICCKUN 00OMEH», «XJIOPOILIacT,
«Dorocunres», «Crtpoenne [AHK», «Ctpoenme um QyHKIHMOHHpOBaHHE TeHa», «CuHTE3 Oenka», «[eHEeTHYeCKHi KOI»,
«Bupycs», «bakreprodarny, «Crpoenue u xuzHeHHbid nuki Bupyca CIIM/Ia, 6axrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: Moaenu-anmuinkanuu «Yasoenne JJHK u Tpanckpunuumsy, «buocuntes 6enka», «CTpoeHHE KICTKIY,
Mozenb cTpykTypsl JJTHK.

Tema 5. PazMHoOkKeHHe U HHIUBUAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Krnerounsrii nuki, wim >KM3HEHHBIM WK KieTkd. MHTepdaza m mmros. IIpomeccel, mpoTekatomme B HHTepdase.
Pennmkanns — peakuus Mmarpudsoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINH Habop — KapuOTHI. JUIIOMIHBIN 1
TaIUIOWAHBI XPOMOCOMHBIE HAaOOpBL. Xpomatuisl. LluTonormueckre OCHOBBI Pa3MHOXEHHS M HHAWBHIYAJIBHOTO Pa3BHTHS
OpTraHU3MOB.

Jenenue knerku — muro3. Cramuu mutosa. IIponeccsl, mpoucxosiiue Ha pasHbIX CTagusX MUTO3a. buonorunueckuii
CMBICII MHTO3a.

IporpamMmupyemast THOENb KJIETKH — alloITo3.

@DopMBI  pa3MHOXKEHUSI OPTaHM3MOB: Oecrooe W IojoBoe. Buiasl Gecrnonoro pa3sMHOXKEHHS: JelIeHHe HaaBoe,
MOYKOBaHHE OJHO- M MHOTOKJETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTHBHOE pa3sMHOXEHHE. VICKycCTBEHHOE KIOHHpPOBaHHE
OPTaHM3MOB, €T0 3HAYEHHE JUIS CENICKIIUH.

ITonoBoe pa3MHOXEHHE, €ro OTJINYHS OT OECIIOIOoro.

Meito3z. Cramgum wmeiio3a. [Ipomeccel, mpomcxomsmme Ha cragusx wmehos3a. [loBeneHne XpoMocoM B Melo3se.
Kpoccunrosep. buonornueckuit cMpicn 1 3HaYeHHE Meio3a.

[amerorene3 — mporecc oOpa30BaHUs IMOJOBBIX KJIETOK Y JXMBOTHBIX. IIOJNOBBIC JKeJe3bl: CEMEHHHKH M SIMYHUKH.
O6pa3oBaHne 1 pa3BUTHE MOJOBBIX KIETOK — raMeT (CIiepMaTo30us, SHIEKIeTKa) — ClepMaTorene3 n oBoreHes. OcobeHHOCTH
CTpOEHUs ANIEKIETOK U criepMaTo3on0B. OmnonorBopenue. [laprenorenes.

WuanuBnayansHoe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE (AIMOPHOTEeHe3). DTansl SMOPHOHATBHOTO Pa3BUTHS
y TO3BOHOYHBIX O KHBOTHBIX: JpoOjeHue, racTpyiasanusa, opraHorene3. IloctamOpuoHanbHOe — pasButhe.  Tumbl
MOCTOMOPHOHAIBHOTO Pa3BUTHS: MpsMoe, HempsiMoe (IMYMHOYHOE). BimsHuMe cpensl Ha pa3sBHTHE OPTaHM3MOB, (DAKTODEHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Pocrt u pa3zButue pacreHunid. OHTOr€He3 [IBETKOBOTO PACTCHUS: CTPOCHUE CEMEHH, CTa 1M Pa3BUTHSL.

JdeMoHcTpauuu:

Tabmunpr 1 cxembl: «DOpMBI Pa3sMHOXKEHHS OPraHU3MOBY, «J/IBOHHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTEHHH»,
«BereratuBHOE pa3MHOXKCHHE pacTeHHi», «Jlenenne KkieTkd Oakrepuity, «CTpoeHHe TIIONOBBIX KIETOK», «CTpoeHHe
xpomocoMmby, «Knerounsiii nukmy, «Perukanus [JHK», «Mutosy», «Meios», «[Ipsmoe u Henpsimoe pa3Bute», «['amerorexes
Yy MJIEKOIIMTAIOIUX U 4eI0BeKa», «OCHOBHBIC CTaJIUU OHTOICHE3a».



Ob6opynoBanue: MHKPOCKOII, MHKpPOIpEnaparsl «CnepmaTo30u/1bl MJIEKOMHTAIOMIET 0, «litnexneTka
MIICKOIIMTAIOMETro», «KapHoknHe3 B KJIETKaX KOPEIIKA JIyKay, MarHUTHAs MOJENb-alIUIMKanus «JleieHne KIIeTKH», MOAENb
JHK, monens metagazHOH XpOMOCOMBI.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

JlaGoparopHas pabota Ne 3. «Habmogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnas paboTa Ne 4. «/3ydeHne CTpOeHHUSI MONOBEIX KIETOK HA TOTOBBIX MUKPOIIPEIIapaTax.

Tema 6. HaciiencTBeHHOCTb M H3MEHYHBOCTL OPraHU3MOB.

IIpenmer u 3amaun rerernku. Mcropus pa3BUTHSA TeHeTHKH. POJIb IUTOIOTHH ¥ SMOPHOJIOTHN B CTAHOBJICHUY T'C€HETHKH.
Bxian poccuiickux u 3apyOexHBIX YIEHBIX B Pa3BUTHE T€HETHKH. MeToIbI TeHeTHKH (THOPHIOIOTHIECKHH, TUTOT €HETHYECKHUH,
MOJIEKYIpHO-TeHeTH4eckuii). OCHOBHBIE TE€HETHUECKHE IOHATHA. ['eHeTWdeckas CHMBOJMKA, MCIOIb3yeMas B CXeMax
CKpeIluBaHM.

3aKOHOMEPHOCTH HACIEIOBaHHUs IPHU3HAKOB, ycTaHoBIeHHble I'. MenneneM. MoHorubpuaHoe CKpeliuBaHue. 3aKoH
eIMHO-00pa3usl THOPHUIOB IepPBOro NoKoIeHus. [IpaBuio noMUHEpOBaHM. 3aKOH pacIleIIeHHs NTPU3HAKoB. [ MImoTe3a YuCTOTHI
ramer. [loiqHOE ¥ HEMOIHOE JOMUHHUPOBAHHE.

JlurnbpunaHoe CKpemmyBaHWe. 3aKOH HE3aBHCHMOTO HAclleJOBAaHWS IPHU3HAKOB. lluToreHeTHYeckue OCHOBBI
JUTHOPHIHOTO CKPEIIMBAaHUA. AHAIM3UpyIOIlee CKpeluBaHue. VIcromp3oBaHHME aHANU3UPYIOIIETO CKPEIIMBAHUA IS
OTIpeNIeNICHNs] TEHOTHIIA OCOOH.

CreruleHHOe HacienoBaHHe Npu3HakoB. Pabora T. MopraHa mo cueIIeHHOMY HaclielOBaHMIO reHoB. Hapymenue
CIICIICHUSI TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHs HAaCIE€ACTBEHHOCTH. | eHeTHUeCKne KapThI.

T'enermka moma. XpoMOCOMHOE OIIpeeNieHHEe Iona. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['omMorameTHslie u
reTeporaMeTHble opraHu3Mel. HaciieioBaHue MPpU3HAKOB, CLETUIEHHBIX C IIOJIOM.

W3menunBocTs. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHas. Poib cpexsl B HEHACIEICTBEHHOI
M3MEHYMBOCTH. XapaKTePHCTHKa MOAW(MHUKAIMOHHONW HW3MEHYMBOCTH. BapualMOHHBIA psI W BapualMoHHAas KpuBas. Hopma
peaknuu mpu3Haka. KoiaWdecTBEHHBIE M KadeCTBEHHbIE NPH3HAKM M WX HOopMa peakuuu. CBoicTBa MOIU(UKAIMOHHOW
HU3MEHUHBOCTH.

HacnencTBeHHas, Wi reHOTUNINYECKAs, U3MEHUMBOCTh. KoMOMHATHBHAS N3MEHYNBOCTE. Meii03 M 1moJoBo# mporecc —
OCHOBa KOMOWHATHBHOH W3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTh. Kiaccumdukanust MyTamuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa W NpUYMHBI MyTanuid. MyrtareHHele (akTopbl. 3aKOH TOMOJOTHYECKHX pSJOB B HACIIEACTBEHHOU
n3menuynBocty H. 1. Basuiosa.

BHesiepHast HaCJIeICTBEHHOCTb M U3MEHUMBOCTb.

I'enerrka yenoBeka. KapuoTtun denoBexa. OCHOBHBIE METOJIbI T€HETHKH YeJIOBEKA: FeHEaJOrHuecKuil, OJIM3HEOBBIH,
IIUTOT€HETHYECKUH, OMOXMMUYECKHH, MOJIEKyIIpHO-TeHeTHuecknil. CoBpeMEeHHOE OmpeNeNieHHe T'€HOTHIA: MOITHOT€HOMHOE
CEKBEHHPOBaHNe, FTeHOTUITUPOBaHKeE, B TOM uncie ¢ momouibio [11[P-ananusa. HacinencreenHbie 3a001eBaHus YelOBeKa: TEHHBIE
Ooie3Hu, OONE3HM C HACIEICTBEHHOW MpPEApacloioKeHHOCThIO, XpPOMOCOMHEIE Ooje3Hn. CoMaTHyeckne W TeHepaTHBHBIC
MmyTanuu. CTBOJIOBBIE KieTKH. [IpuHIUIEI 310poBOro 00pa3a >KM3HH, JUArHOCTUKH, NPOQUIAKTUKH W JICYEHUST TeHETHYECKUX
Gonesneil. Menuko-TeHeTHIECKOe KOHCYJIBTHPOBAaHHE. 3HA4UCHHE MEJUIMHCKONH TEHETHKH B IPEJOTBPAIICHUHM H JICUCHUH
TeHEeTHYECKUX 3a00JIeBaHUI YeJI0BeKa.

JdeMoHcTpauum:

Toptpetsr: I'. Mengens, T. Mopras, I'. ne ®pu3, C. C. Uersepukos, H. B. Tumodees-Pecorckwmii, H. 1. BaBunos.

Tabmuis! ¥ cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €r0 LUTOreHETHYeCKas OCHOBa», «3aKOH PACLICIUICHUSI U ero
IIUTOTEHETHYECKasl OCHOBa», «3aKOH UHCTOTHI Tramery», «JurnbpumHoe ckpemuBaHue», «Lluromorndeckne OCHOBBI
JUTHOPUIHOTO CKpelnBanHusy», «Melosy, «B3anMozeiicTBre ayuienbHBIX TeHOBY, «[ eHeTHYeckue KapThl pacTeHHH, )KUBOTHBIX U
yenoBeka», «['eHeTmka moma», «3aKOHOMEPHOCTH HACIEOBAHMS, CIEIUIEHHOTO ¢ mosoM», «KapnoTnnel denmoBeka W
JKHBOTHBIX», «Buapl m3MeHuMBOoCTH», «MoaupuKanroHHas H3MEHYMBOCTB», «HacnenoBanue pesyc-gakropa», «['eHeTnka
TPYMII KpOBMY, « MyTalMOHHAsI H3MEHIUBOCTB.

ObopynoBanne: MOAENH-aNILIMKAINN « MoHOrHOpHIHOE CKpemuBanuey, «HemoaHoe toMuHNpOBaHuey, «InurndpunHoe
ckpenuBanue», «Ilepekpéct XxpoMocoM», MUKPOCKON M MHUKporpenapaT «J{po3oduna» (Hopma, MyTauuu (GopMbl KPBUIEEB H
OKpacKH Telna), repoapuii «['0pox moceBHOW.

JlaGopaTopHble U MpaKkTHYeCcKHe PadoThI:

JlaGopatopras paborta Ne 5. «/3ydeHne pe3ynbTaToB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEIINBAHUS Y IPO30(QHIEI
Ha TOTOBBIX MHKpOIIperiapaTax.

JlaGoparoprast pabora Ne 6. «/3yueHne MoAM(UKAMOHHONH HM3MEHUYMBOCTH, IOCTPOSHHE BapHAMOHHOTO psfa H
BapHALIMOHHOMN KPUBOII».

Jlabopatopnas pabota Ne 7. «AHamu3 MyTaluii y 1po30¢uibl Ha TOTOBBIX MUKpOIpenaparax».

IIpakTraeckas pabora Ne 2. «CocTaBieHHe 1 aHAIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenrekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexnnsi Kak HayKa M Ipolecc. 3apokAeHHe celieKnuu u jgomMectukarms. Yuenme H. V. BasmmoBa o meHTpax
IPOUCXOXKACHNUST U MHOTO00pa3usi KyJbTYPHBIX pacTeHuil. LleHTpbl mpoucxosxaeHusl AoMamrHuxX XUBOTHBIX. CopT, mopoja,
HITaMM.

CoBpeMeHHbIE METO/IBI CENEKIMU. MacCoBbIi 1 MHAUBUAYANbHBIH OTOOPEI B CENEKIIMH PACTEHUI U KMBOTHBIX. OlleHKa
JKCTephepa. bnu3kopoacTBeHHOE ckpemyBaHue — MHOpUAMHT. Yncras muausa. CkpeluBaHue YUCTBIX JuHMHA. ['eTeposuc, umm



rubpuaHas cuina. HepoxacTBeHHoe ckpemuBanue — ayTopuausr. OtnanéHHas rubpunusanus u e€ ycnexu. MckyccTBeHHBIN
MyTareHes3 U IOJIy4eHUE MOIUIIOUA0B. JJOCTHXKEHHS CENICKIIMU PACTEHHM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

Buotexnonorus kak oTpacib Hpou3BoAcTBA. ['eHHas HHKeHepusa. OTambl co3fgaHus pexkomOuHantHOH JIHK wu
TpaHCTeHHBbIX oOpraHu3MoB. Kiietounas wumxenepus. Kierounbele KynbTypbl. MHKpPOKIOHQJIBHOE DPa3MHOXEHUE PACTCHHM.
KionupoBaHne BHICOKONPOAYKTHBHBIX CEIbCKOX03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe U 3THUYecKHe mpobiaemsl. MO —
TeHETHYECKN MOJU(UINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypum, I'. /I. Kapnieuenko, M. @. lBanos.

Tabmuis! u cxeMsl: KapTa «LIeHTpBI IPOMCXOXKACHNST U MHOT000pasus KyJIbTYpHBIX pacTeHuit», «[lopoxsr momamrHnx
JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHHil», «OtmanénHHas rulOpummszauus», «PabGorel akamemmka M. @&. lBaHoBay,
«[Tommnonusa», «OO0beKTH OHOTEXHONOTHNY, «KIleTOYHBIe KyJIBTYpHl M KJIOHHpOBaHWE», «KOHCTpyHpoBaHHE M HepeHOC
TEHOB, XPOMOCOM».

OOopynoBanne: MyJ/SDKH IUTOJOB W KOPHEIDIONOB OWKUX (OPM W KYNBTYPHBIX COPTOB pacTeHuif, repOapwuit
«CenbCKOXO3IUCTBEHHBIE PACTEHUSD.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHHS CENEKIUH PACTEHHH M SKHMBOTHBIX (HA CENEKIHMOHHYIO CTaHIHIO,
IUIEMEHHYIO (pepMy, COPTOUCIIBITATENBHBIN YJaCTOK, B TEIUNIMYHOE XO3IHCTBO, TA0OPATOPHIO arpOyHHBEPCHTETA MM HAYIHOTO
LEHTpa)».

11 KIIACC

Tema 1. IBoJIIOLHOHHAS GUOJIOTHS.

IIpeAnocbuTKM BO3HMKHOBEHUS SBOJIOLHOHHONH TEOPHH. DBOJIONMOHHAS Teopus W e€ Mecto B Onosoruu. Bimsaue
SBOJIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U JPYTHX HAYK.

CBuIeTeNILCTBA JBOMIONHHK. [laleOHTOJIOTNYECKUE: TOC/IEOBATENFHOCTh TIOSIBJICHHS BUJIOB B IaJICOHTONOTHYECKON
JIETOTINCH, TIepeXOoaHbIe GOopMBI. bruoreorpadudeckue: cXoaCTBO U pazanyne GpayH U GIop MAaTEPHKOB M OCTPOBOB.

OMOpHOIOTHYEeCKHe: CXOACTBA U Pa3JINYKs IMOPHOHOB PAa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, aHAJIOTWYHBIE, PYAMMEHTapHBIE OPraHbl, aTaBU3MbL. MONEKyIIpHO-OHOXUMHUECKHE: CXOACTBO MEXAHH3MOB
HACJIEeICTBEHHOCTH M OCHOBHBIX METa0OINYECKHX ITyTeH y BCEX OPTaHU3MOB.

OpomonronHas Teopus Y. JlapeuHa. [Ipeqmockiky BOSHUKHOBEHHS TapBUHU3MA. J[BHOKYIINE CHIIBI 9BONIOLHMU BHIOB
no JlapBuHy (M30BITOUHOE pA3MHOKEHHE IIPH OTPAHHYEHHOCTH PECYpPCOB, HEOMpeAeIE€HHas H3MEHYHBOCTh, OOpbda 3a
CYIIECTBOBAHKE, €CTECTBCHHBIN OTOOD).

Cunrernueckas Teopus 3Bomorn (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MukposBosronys. [Tomynsius kak eAMHAIA BUIA ¥ YBOJIOLHH.

JBmxymme cuibl ((akTopsl) SBOTIONUH BHIOB B IpHpoae. MyTaIlMOHHBIH Mpoliecc M KOMOWHATHBHAST N3MEHIHBOCTb.
IMomynsuyoHHbIe BOJHBI U peiid reHoB. M3osaums u Murparms.

EcrecTBenHbIl 0TOOp — Hanpasistonuii haxrop sBomonun. GopMbl eCTECTBEHHOTO 0TOOPA.

IIprcnocoOeHHOCTE OPraHU3MOB KaK pe3yabTaT dBOJIONUH. [IpuMepsl mpucnocobieHnit y opranu3MoB. ApoMopQo3bt
Y WINO-aanTaluy.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE POPMBI BUI000pa30BaHKA: TeorpadUuecKoe, IKOTOTHIECKOE.

Makpossosrorys. @opMer dBooIMY: (puieTHUeckas, TUBEpreHTHasl, KOHBepreHTHas1, napauienbHas. HeoOpatumocTsb
SBOJIIOIHN.

ITpouncxoxaeHue OT HeCIeHATN3UPOBAHHBIX MPeAKOB. [Iporpeccupyromast crieruanu3anys. ATanTHBHAS paJuariys.

JdeMoHcTpauum:

Toptpersr: K. Jlunneii, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromep, A. H.
CeBep110B.

Tabmut u cxeMsl: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emiie», «3apofpIlIM IO3BOHOYHBIX SKHBOTHBIXY,
«Apxeontepukc», «DopMbel GopeOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH 0TOOpP», «MHOroodpasue COPTOB pacTEHHI»,
«MHoroo0pa3ue 1mopox XHUBOTHEIX», «[lomymsmmuy, «MyTanuoHHas M3MEHYHUBOCTEY», «ApomMopdo3s», «Mamoamamranumy,
«O0mmas nerenepanusi», «JBmwxynme cuibl dBomonuny, «Kapra-cxema mapuipyra myremectsuss Y. Japsuna», «boppba 3a
cymectBoBaHue»,  «[IpucmocoOneHHOCTs  opraHm3MoB»,  «leorpadmueckoe  BuIOOOpa3oBaHHE»,  «DKOJIOTHIECKOE
BUI000pa30OBaHUE».

OOopynoBaHne: KOJUIGKIHS HACEKOMBIX C pa3IMYHBIMH THIAMH OKPAacKH, HA0Op IUIOJOB M CEMsH, KOJUICKIIHS
«[IpuMeps! 3aWUTHBIX TPHCHOCOONEHNI y >KHBOTHBIX», Mozaenb «OCHOBHBIE HANpaBIEHHs SBONIONHUNY, 00BEMHAs MOJEITH
«CTpoeHHe roJIOBHOTO MO3Tra O3BOHOYHBIXY.

Broreorpaduueckas xapra mupa, komieknusi «POpMBI COXPAaHHOCTH HCKOIAEMBIX JKUBOTHBIX M PacTeHHN», MOJEIb
anmruinkanust «[lepekpéct xpoMocomy, BIaxKHbIe Tpenapatsl «Pa3BuTrne HacekoMoro», «Pa3BuTHE JATYIIKH», MUKPOIpEHnapaT
«po3odunay (HopMa, MyTarun HOpMBI KPbLTHEB M OKPACKH TEJa).

JlaGopaTopHble U IpaKTUYECKHE PadOTHI:

JlaGoparopnas pabota Ne 1. «CpaBHeHUE BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIO».

JlaGoparopras padota Ne 2. «Omnucanne IprcHOCOOICHHOCTH OPTraHu3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.



Tema 2. Bo3HnKHOBeHHe H pa3BUTHe KU3HU Ha 3eme.

JloHay4HBIC TIpEICTaBICHUS O 3apOKACHNH >KI3HU. HaydHble rUmoTe3s! BOSHUKHOBEHHS XKHU3HH Ha 3emiie: abuoreHes
naHcrepMus. XUMHUYECKas SBOJIOIMSA. AGHOTEHHBIM CHHTE3 OpPraHUYEeCKUX BEUIECTB U3 HEOPTaHWYECKHUX. DKCIEPUMEHTAIbHOE
MOATBEPIKACHHE XUMUYECKOiT sBosronuy. HavyaneHble sTams! 6nonorudeckoi spomormu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE NMPOTOKIETKH. IlepBble KIeTKM M MX 3Bomrouus. PopMHUpPOBaHUE OCHOBHBIX T'PYII
JKUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emiie no spam U nepuonam. Katapxeil. Apxelickas u nmporepo3oiickas 3pbl. [laneosoiickas spa u eé
HepHOJIBI: KeMOPUICKUIA, OPTOBUKCKHH, CHITYPUHCKUH, IEBOHCKHUH, KAMEHHOYT OJIbHBIHN, HEPMCKHH.

Meso3oiickas 3pa U €€ IepHOAbL: TPUACOBBIIL, IOPCKUIL, METOBOM.

Kaitno3zoiickas spa u e€ meproabl: NajJeoreHOBbIN, HEOTCHOBBIH, aHTPOIIOT €HOBBIH.

XapaxkTepucTHKa KINMaTa M T'eO0JIOTHYEeCKHX IporeccoB. OCHOBHBIE 3TaIbl BONIONHUN PACTHTEIHHOTO M YKHBOTHOTO
mupa. ApoMop(ho3bl y pacTeHHil U KUBOTHBIX. [10sBIICHHE, PaCIBET ¥ BBIMUPAHHUE IPYIII )KUBBIX OPIaHU3MOB.

CucreMa OpraHM4ecKoro MUpa Kak OTpakeHHe BOOIMH. OCHOBHEBIE CHCTEMAaTHIECKHUE TPYIITEl OPTaHH3MOB.

OBomoIHs 4YenoBeka. AHTPOIONOTUsS Kak Hayka. PasBuTue mpeicTaBleHHH O HMPOUCXOXKACHUH dYenoBeka. MeTombl
n3ydeHHs anTponoreHe3a. CXoCcTBa U pa3Indys 4eJIoBeKa M )KUBOTHBIX. CHCTEMaTHYeCKOe MOJI0KEHNE YeT0BeKa.

JBmwkymue cuisl (hakTopsl) aHTpororeHesa. HacneacTBeHHas H3MEHYMBOCTD M €CTECTBEHHBIA 0TOOp. OOIIecTBeHHBIH
00pa3 KU3HH, H3TOTOBICHUE OPYIUH TPy/a, MBIIUICHUE, peUb.

OCHOBHBIE CTaQIMU M BETBU 3BOJIOLMU 4YeJOBeKa: aBcTpayonuTeku, UenoBek ymenbld, YUenoBek MpsSMOXOIAIIUA,
UYenoBek HeaHAepTalbCKui, YenoBek pasymHbBIA. HaxoOxku MCKOMAaeMBIX OCTAaTKOB, BpeMs CYIIECTBOBaHHA, 0O0IACcTb
pacnpocTpaHeHust, 00bEM roOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

Yenoeueckne packl. OCHOBHBIE OOJbBIIME  packl:  €BpoNcOoMIHas  (€Bpasuiickas), HErpo-aBCTPaJOWAHASL
(3KBaTOpHaNBHasT), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCKast). YepThl IPHCIOCOOIEHHOCTH IIPEICTaBUTENIeH YeIOBEeUECKUX pac K
yCIOBHSAM cymiecTBoBaHMs. EnuHCTBO yenoBedeckux pac. Kpuruka pacusma.

JdemMoHcTpauuu:

TToptpersr: @. Penu, JI. ITacrep, A. M. Onapun, C. Musuiep, I'. FOpu, Y. lapus.

Tabmunpr u cxembl: «Bo3HukHOBeHHEe CONHEYHOH CcHCTEMBI», «Pa3BUTHE OpraHMYEcKOro Mupay, «PactutenpHas
KiIeTKa», «KuBotHas kierka», «[Ipokapmornueckas kierka», «CoBpeMeHHas CHCTEMa OpraHndeckoro Mupay», «CpaBHEHHE
AQHATOMHUYECKHX UepT CTPOCHHS 4eTOBEKAa M Yel0BEeKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MecTa MaJCOHTONOTHYECKHX HAXOJOK
MPEIKOB COBPEMEHHOT'0 YelloBeKay, «JlpeBHeiimme moamy», «/IpeBaue moan», «IlepBble coBpeMeHHBIE JIIoan», «UemoBeueckne
pacsi».

Oo6opynosanne: Mymspku «[Ipoucxoxnenue denoBekay (OIOCTHI aBCTPAJONMTEKa, NMUTEKAHTPOINA, HeaHAepTaiblia,
KPOMaHBOHIa), CJEIKH WM M300pa)KeHHss KaMEHHBIX OpYAMIl MEepBOOBITHOTO 4eloBeKa (KaMHH-YONIepsl, pyOuia, ckpedna),
TEOXPOHOJIOTHIecKast TaOIIHIa, KoK «DOopMbI COXPAHHOCTH UCKOTIAEMBIX )KUBOTHBIX M PACTEHHID.

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

IIpaktudeckas padora Ne 1. «/3yueHne NCKOTIAEMBIX OCTATKOB PACTEHHI M KHBOTHBIX B KOJUIEKIIUIX).

DKCKypcHst «DBOJIIOLIUS OPTraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN UM KpaeBeAueCKUi My3ei).

Tema 3. Opranu3Msl 1 OKpY Kalouas cpeaa.

OKkoslorust Kak Hayka. 3ajauyd M pasfeibl SKOJOTHMH. MeTOAbl HIKOJOIMYECKMX HCCIeNOBaHUil. DKoJormyeckoe
MHPOBO33pPEHUE COBPEMEHHOTO YeJIOBeKa.

Cpenbl 0OMTaHUS OPTAaHU3MOB: BOJHASI, HA3€MHO-BO3/IyIIIHAS, IOYBCHHAS, BHYTPHOPTaHI3MEHHas.

Okonornueckue dakropsl. Kitaccudukanus sxonornuecknx HaxTopos: abHOTHYECKHE, OMOTUUECKUE W aHTPOIIOTEHHEIE.
JleiicTBHE KOIOTHYECKIX (aKTOPOB Ha OPTaHU3MEI.

AbunoTtHueckue (paKkTOpbIL: CBET, TeMIlepaTypa, BlakHocTh. Potoneproansm. [IprcnocodineHns: opraHu3MoB K AEHCTBHIO
abnotnieckux GpakTopoB. bruonornueckue puTMEL.

buortnueckue ¢axropsl. Buabl GHOTHYECKHMX B3aMMOJICHCTBUI: KOHKYPEHIMS, XUIHUYECTBO, CHMONO3 M €ro (popMmsl.
ITapa3utu3mM, Kkoomepammsi, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HAXJIEOHHMYECTBO). AMEHCANM3M, HEHTpaIH3M.
3HaueHNe OMOTHYECKUX B3aUMOJISHCTBUIL AJISI CYIIECTBOBAHMUS OPTaHN3MOB B IIPHPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU  TIOIYJIALIAU. OcCHOBHBIE ITOKa3aTen MOmyJdalun: YUCIICHHOCTb, IUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTB, IIPUPOCT, MUTpALy. JIMHAMIKa YUCIEHHOCTH MOMYJISIIUH U € PeryIsmusl.

JdeMoHcTpauuu:

Toptpersr: A. I'ym6ombar, K. @. Pynse, 3. 'ekkens.

Tabmuusl n cxembl: kapta «lIpupomnsie 30HBI 3emmny, «Cpelpl OOHTaHUS OPraHU3MOBY, «DoTonepHOITU3IM»,
«[Tomymsmmuy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOIYISIN HHPY30pUH-TyQenbkmy, «[Inumesslie menm.

JlaGopaTopHble U NpakTHYecKHe PadoThbI:

Jla6oparopHas pabota Ne 3. «Mopdomorudeckue 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHHSY.

JlaGopatopras padota Ne 4. «BiustHHe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTuyeckas padora Ne 2. «[loacuéT MIOTHOCTH MOMY/SALMI pa3HBIX BUIOB PACTCHUI.

Tema 4. Coof1mecTBa 1 3KOJOTHYECKHE CHCTEMBI.

Coo01iecTBO opraHn3MoB — 6uorieHo3. CTpyKTypbl OHOILIeHO3a: BHJOBas, MPOCTPAHCTBeHHAs, Tpoduueckas (MUIeBas).
Buner-gomunantel. CBsi3u B OHOLIEHO3E.

Dkonoruueckre cucteMsl (3xocucremsl). [loHaTne o0 3kocucteme u OuoreorneHose. OyHKUINOHAIBHBIC KOMIIOHEHTHI
SKOCHCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, peIyleHThl. KpyroBopoT BelIeCcTB M MOTOK 3HEPTUM B 3KocucTeMe. Tpodudeckue



(nuiueBble) ypoBHH 3KocucTeMbl. [lumeBble menmu u cetd. OCHOBHBIE ITOKa3aTeNU 3KOCHCTEMBbI: OHoOMacca, MPOAYKIHS.
DKOJIOTNYECKNE NUPAMUABL IPOIYKIMU, YHCIEHHOCTH, Ouomacchl. CBOMCTBAa IKOCHCTEM: YCTOWYMBOCTH, CaMOpPETyJISIUS,
pasButue. CyKueccus.

IIpupoHbIe SKOCHCTEMBI. DKOCHCTEMBI 03Ep B peK. DKOCHCTEMa XBOHHOTO MIIM NIMPOKOJICTBEHHOTO Jieca.

AHTPOIIOTEHHBIE HKOCUCTEMBI. ATpO3KOCHCTeMBI. YpOoskocucTeMbl. buonorndyeckoe M XO3SWCTBEHHOE 3HAYEHHE
arpodKOCUCTEM U ypOOIKOCHCTEM.

Buopaznoobpasue kak hakTop ycroduBocty skocucteM. CoxpaHeHne OHOIOTHYeCKOro pa3HooOpasus Ha 3emie.

Vuenne B. 1. Bepranckoro o 6uocgepe. ['panuis, cocta u cTpykTypa 6uocdepsl. JKuBoe BemecTBo U ero (QyHKIUH.
OcoberHoctn 6roceps! Kak r100anbHON SKOCHCTeMEL. [InHaMIdeckoe paBHOBECHE M 00paTHasi CBs3b B buocdepe.

KpyroBopoTs! BeliecTB U GHOTCOXMMUYECKHE LUKIIBI 3JIEMEHTOB (Yriepoa, a30Ta). 30HaIbHOCTh 6rochepsl. OCHOBHbIE
OHMOMBI cymIn.

YesoseuecTBo B buocepe 3emau. AHTpONOreHHbIe n3MeHeHHs B onocdepe. I'odanpHbIe 3KOIOTHYECKHE TPOOIEMBI.

CocymecTBoBaHHEe NPUPOIBI U denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpas3nsi Kak OCHOBA yCTOHYMBOCTH OHOCHEpEL
OcHOBa paIMOHAIBHOTO YNPABIEHHUS IMPUPOTHBIMH pPeCypcaMH M HX HCIoNb30BaHHME. JlocTHKeHHs OHONOTMH M OXpaHa
HPUPOJIBL.

JdemMoHcTpauuu:

Tloptpetsr: A. [Ix. Tercnn, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpsr u cxemsl: «[Inmesble menm», «buoreHos: coctaB U cTpykTypa», «lIpupomnsre cooOmectBa», «Llemn
HHUTaHUS», «OKojormueckas mupamupay, «buocdepa n demnoek», «IKocHCTeMa MIMPOKOIHCTBEHHOTO Jiecay, «DKOCHCTEMa
XBOMHOTO Jiecay, «broneHo3 Bogoémay, «ArponeHos3y, «[IpuMepHbIe aHTPOIIOTeHHBIE BO3ACHCTBIS Ha IPUPOY», «Baxkueiinme
UCTOYHUKH 3arpsA3HEHUs BO3IyXa M TPYHTOBBIX Boa», «[louBa — BakHelmias cocrapiomas Ouocheps, «PDakTops!
ngerpamanuy 1ouBy», «llapHUKOBBIH 3¢ dexT», «DakTopsl pagUoaKTUBHOTO 3arpsisHeHHs Ouocdeprbr», «OOmas cTpykrypa
ouocdepsr», «PacnpocTpaHeHue Xu3HU B Omocdepe», «O30HOBEIN 3kpaH Ouocheprr», «KpyroBopor yriaepona B omocdeper,
«KpyroBopoT a3oTa B IpUPOIE».

OOopynoBanne: Mozenb-anIuIMKanus « TUMHYHbIe OMOIEHO3bI», TepOapuii «PacTUTeNbHEIE COOOIIECTBaY, KOJICKIUH
«buoneno3», «Bpemurenn BaXHEHIINX CEIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuil M KOJUISKIIMH PACTEHHH W YKHBOTHBIX,
NPUHAUISKAINE K Pa3HBIM SKOJOTMYECKUM TpymmaM oxHoro Buaa, Kpacnas kuura Poccuiickoit @enepanun, n3o0pakeHUs
OXpaHsAEMBIX BHJIOB PACTCHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOTPAMMEBI 11O BUOJIOI'MY HA BA3OBOM YPOBHE CPEJHETO
OBLIET'O OBPA30OBAHHA

CornacHo ®I'OC COO, ycraHaBnIuBaloTCsS TPeOOBAHHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIMMICS MPOTpaMM CpPEIHEro
061ero 06pa3oBaHKs: TMIHOCTHBIM, METANIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NHYHOCTHBIX pe3yIbTaTOB OCBOEHHs IpeaMeTa «bHonorus» BhIIENEHBI CIEAYIONIHE COCTABIIONINE:
0CO3HAHHE OOYYAIOIIUMHUCA POCCHUCKON IPaKIaHCKOW WAEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHUIO, CAMOCTOATENFHOCTH U
CaMOOIIPEICNICHNIO, HAJIW4Me MOTHBAIMM K OOy4eHWI0 OHOJIOTHMH, IIeJeHANpaBlICHHOE Pa3BUTHE BHYTPEHHHX YOeKmIeHHI
JMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHX TPAOULHUI Pa3BUTHS OHWOJOTMYECKOTO 3HAHHWS, TOTOBHOCTH U
CHOCOOHOCTh 00YYarOUINXCSI PYKOBOJICTBOBATbCS B CBOCH NEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, NMPHUCYLIMMU
cucTeMe OHOJIOTHYECKOTO 00pa30BaHUs, HAIMYHE SKOJOTHYECKOTO IIPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHTh IIEIH U CTPOHUTH
JKU3HEHHBIC IIIaHBL

JIM9HOCTHBIC pe3yJbTaThl OCBOCHUS NpenMeTa «BHONOTHs) IOCTHraloTcsi B €IMHCTBE y4eOHOH M BOCIHTATENBHOM
JESITETBHOCTH B COOTBETCTBUU C TPAAWIHOHHBIMH POCCHHCKHUMH COLMOKYJIBTYPHBIMH, HCTOPHYECKHMH U IYXOBHO-
HPaBCTBCHHBIMH I[IEHHOCTSIMH, NPUHATHIMA B OOLIECTBE IpPaBWIAaMH W HOPMaMH IIOBEICHUS M CHOCOOCTBYIOT IpolieccamM
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CAaMOPA3BUTHS, PAa3BUTHS BHYTPEHHEW MO3WUIUH JUYHOCTH, IATPUOTHU3MA, YBAKCHHUS K
3aKOHY W NPABOIMOPSAKY, YEJOBEKYy TpyAa W CTaplieMy IIOKOJCHUIO, B3aHMMHOIO YBaKCHHUS, OEpeXHOTO OTHOLICHUS K
KYJIBTYPHOMY HAcJEeIUIO U TPAJAULIUSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparum, mpupoie 1 OKpyKarolei cpese.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOTo mpenmera «BHOIOTHsS» HOIKHBI OTPaXXaTh TOTOBHOCTD M CIIOCOOHOCTH
00y4Jaronuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOIN BHYTPEHHEH MO3MIMEHl JTMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTaluiH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSAM POCCHUCKOTO OOIIECTBa, pacIINpEHHE
JKH3HEHHOTO OIIBITA U OIIBITA ETEIBHOCTH B IPOIECCE PEATH3alI OCHOBHBIX HAIPaBICHUH BOCIIUTATEIBHOMN JSSTEIBHOCTH, B
TOM YHCIIC B YaCTH:

1) rpa)aaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TI'PAKIAHCKON MO3UINHK OOYYAOIIEerocs KaK aKTHBHOI'O W OTBETCTBEHHOTO WICHA POCCHHCKOTO
o01ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00s3aHHOCTEH, yBa)KCHHE 3aKOHA M IIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MEATEIFHOCTH TPH CO3JAaHHU YYEOHBIX IMPOCKTOB, PEUICHHH Y4YeOHBIX H
MO3HABATENbHBIX 3a/]a4, BHITOJHEHHN OHOJIOTHYECKHX YKCIIEPHUMEHTOB;

CIIOCOOHOCTB OMPEAETATH COOCTBEHHYIO TO3UIIMIO TIO OTHOIICHHIO K SBICHUSAM COBPEMEHHOW )KU3HU U OOBSACHATH €€;

YMEHHE YYHMTBHIBAaTh B CBOMX JEHUCTBHSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJIEHCTBHS JIIOJEH C PasHBIMH
yOSXKIeHNUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH M COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHHS YyYEOHBIX, IMO3HABATENBHBIX W
HCCIIE/IOBAaTENbCKIX 3a/1ad, YBAKUTEJIBHOTO OTHOIIEHHMS K MHEHHIO OIMIOHEHTOB NPH OOCYXXJCHHH CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COMIEPIKAHUS,;

TOTOBHOCTH K T'yMaHHTapHOH ¥ BOJIOHTEPCKOI e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpPMHPOBAHHOCTh POCCHUIICKON TPa)JaHCKOM HAESHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY Hapojay, 4yBCTBa
OTBETCTBEHHOCTH Tepen PoauHol, ropfocTu 3a cBOM Kpail, cBoro PonuHy, CBOM S3BIK U KYyJIBTYpY, IpPOILIOE U HACTOsIIEe
MHOTOHAIIMOHATFHOTO Hapona Poccum;

LIEHHOCTHOE OTHOIIEHHE K IPUPOAHOMY HACJIEIMIO M NaMsITHUKAM MPHUPOJIBI, TOCTIDKEHUsIM Poccun B Hayke, NCKYCCTBe,
CTIIOpTE, TEXHOJIOTHUSX, TPYAE;

CHOCO6HOCT]> OLICHMUBATh BKJIa[] pOCCI/IﬁCKI/lX yqéHbIX B CTAHOBJICHHME W pPa3BUTHUC 6I/IOJ'IOFI/II/I, IOHUMAHUA 3HAYCHMUI
OWOJIOTHH B TIO3HAHUY 3aKOHOB TIPHPOIBI, B )KU3HHU YEJIOBEKA K COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexIEHHOCTb, TOTOBHOCTD K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, 3THYECKOTO ITOBE/ICHNS;

CIOCOOHOCTH OIIEHHBATH CHUTYALMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHs, OPHECHTHPYSACh HA MOPAILHO-HPABCTBEHHEIC
HOPMBI U IEHHOCTH,

0CO3HAHHWE JTHYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHIHUBOTO OyIyIIEro;

OTBETCTBEHHOC OTHOIICHUE K CBOUM POJUTEIIAM, CO3JaHUIO CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHA L[eHHOCTeﬁ
CEeMEHHOH KU3HH B COOTBETCTBHUH C TPAIUIUIMH Hapo 0B Poccrn;

4) 5cTeTHYeCKOro BOCTIMTAHUS:

3CTETUYECCKOEC OTHOIICHHUE K Ml/lpy, BKJIHO4Yast 3CTeTI/IKy 6bITa, HaquOFO U TEXHUYCCKOI'O TBOPYECTBA, CIIOpTa, pr)la,
00IIEeCTBEHHBIX OTHOIICHHIA;

MOHMMAaHUE SMOLIMOHAJILHOTO BO3JIEMCTBUS )KMBOM NPUPOBI M €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIP)KCHHUIO B PAa3HBIX BUAX HCKYCCTBA, CTPEMIICHHE IIPOSIBIISITE Ka4eCTBAa TBOPUCSCKON JIMIHOCTH;



5) pusnveckoro BocIUTAHNA, HOPMHPOBAHUS KYJIbTYPbI 310POBbSI M SMOIHOHAJILHOIO 0.1aTONOJIyYHs:

MOHMMaHNUEe M Peau3alysl 310pPOBOTr0 1 0e30I1acHOro 00pasa KHU3HH (310pOBOE ITUTAaHUE, COONIOAEHNE THTHeHUIECKIX
NpaBWJI U HOPM, COQJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHOBIXA, pEryisipHas (U3UUEcKas aKTHBHOCTBH), OEpEeXHOTro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHNUS K COOCTBEHHOMY (PH3MIECKOMY U ICHXUYECKOMY 3[J0POBBIO;

MOHMMAaHUE LEHHOCTH MpaBUI HMHAWBHIYalIbHOTO M KOJUIEKTUBHOIO 0€30MacHOrO TOBEJECHHS B CUTYaIHsX,
YIPOXKAIOMINX 3I0POBBIO U KHU3HHU JIIO/ICH;

OCO3HAHUE MOCIEACTBHN U HENPHITHUS BPEAHBIX NPUBBIUEK (YHOTPEOICHNUS alKOT OIS, HAPKOTHKOB, KypeHHUs);

6) TPY10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOI00HeE;

TOTOBHOCTb K aKTUBHOM AEATENbHOCTH TEXHOJIOINYECKOH U COLMANbHOM HallPaBIECHHOCTHU, CIOCOOHOCTh MHUIIHUPOBATH,
TUTAaHUPOBATh M CAMOCTOSITENIFHO BBIIOJIHSTH TaKyIO JESTEIBHOCTD;

HHTEpeC K Pa3IMYHbIM cdepaM NpoecCHOHANBHOI NesATeIbHOCTH, YMCHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymyruei
npodeccHy U peaan30BhIBATh COOCTBEHHEIE )KM3HEHHBIC TLIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHHIO Ha MPOTKEHUH BCEH KHU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHUSA

9KOJIOTHUYECKH L[eNIecO00pa3HOe OTHOIIEHHUE K MPUPOJIe KaK HCTOUHUKY JKU3HU Ha 3eMIle, OCHOBE €€ CyLECTBOBAHMUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOH KyNbTYpHI: HPHOOpETEHHE OIbITa IUIAHUPOBAHUS IIOCTYIKOB M OLEHKH HX
BO3MOXKHBIX IIOCIIEIICTBHH JUISl OKPYIKAIOIIEH Cpelb;

OCO3HAHHUE TII00aIBFHOTO XapaKTepa YKOJIOTHYECKUX MPoOIeM 1 MyTel UX PelleHus;

CIIOCOOHOCTh HMCIIOJB30BaTh MpHOOpeTaeMble NMPU W3YYEHHH OWOJIOTMH 3HAHWS M YMEHHs IIPH pelieHHH IpoliieM,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOIb30BAaHUEM (COONIOACHNE TPaBWII IIOBEICHUS B IPUPOJE, HANpPABICHHBIX Ha
COXpaHEHNE PaBHOBECHS B IKOCHCTEMaX, OXpaHy BHIOB, IKOCHCTEM, OHochepsr);

AKTUBHOE HENpUATHE NEHCTBUH, NPUHOCALIMX BpEel OKpYXKarolled NpUPOAHON cpelne, yMEHHE IPOTHO3UPOBATh
HeOIaronpuATHBIE KOJIOTNIECKHE MOCIIEICTBHUS NPEeIIPHHIMAEMBIX ASHCTBHI U IPEAOTBPAINATH HX;

HaJIM4YHe Pa3BUTOTO AKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKOH KyJBTYPHI, OIBITa AESITENFHOCTH SKOJOTHYECKON
HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaThbCS HMH B II03HABAaTEIbHOH, KOMMYHUKATHBHOW WU COIMANBHOM IIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAaKTHYECKOH JeSTEIbHOCTH SKOJIOTHUECKOH HAIPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO HA JHAJIOre KyIbTyp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MONUKYIBTYPHOM MHPE;

COBEPILICHCTBOBAaHHE SI3BIKOBOW M YHTATENILCKOW KyJIbTYPHI KaK CPEJCTBA B3aUMOJCHCTBHS MKy JIFOJIbMHU U TIO3HAHUS
MHpa;

MOHMMaHNe CHenu(UKH OMONOTHMHM KaK HAyKH, OCO3HaHWsA e pomu B (OPMHPOBAHUM PAIHOHAIFHOTO HAYYIHOTO
MBIIUICHNUS], CO3/1aHHH IETIOCTHOrO TPEACTABIEeHHsI 00 OKpY)KaIOIeM MUPE KaK O eIUHCTBE MPUPOJBI, YelIoBeKa U 0o0IecTBa, B
MO3HAHUH TPHPOAHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPOOIIeM COXpaHEeHNsI IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISi COBPEMEHHOH IMBHIM3AIMU: O00ecHedeHHs HOBOTO YPOBHSI Pa3sBHTHS
MEJHIIHBI, CO3/IaHNe MEePCIEKTUBHBIX OHOTEXHOJIOTHH, CIOCOOHBIX peIIaTh pecypcHbIC MPOOIEMBI Pa3BUTHS UEIOBEUECTBA,
MOWCKa IMyTel BBIXOAa M3 TIIOOAJBHBIX JKOJOTMYECKHX MpoOieM H obecreyeHWs Hepexoja K YCTOWYHBOMY pPas3BUTHIO,
paloHaNbHOMY HCIIOIb30BaHHIO IPHUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B IOTYyYCHHH OMOJOTHMYECKHX 3HAHMI B IENAX IOBBINICHUS OOMEeH KyIbTyphHI, €CTECTBEHHO-
HAay4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (hYHKIMOHAJIBHON I'pPaMOTHOCTH OOydaromuxcsi, GOpMUpYeMOH NpH H3y4eHUH
OHOJIOTHH,

MOHMMAaHWe CYLIIHOCTH METOJOB ITO3HAHMWs, HCIHOJIB3yeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOTy4JaeMble 3HAHUS JUIS aHalM3a U OOBSICHEHHS SBICHUH OKPYXKAIOIIETO MHPA M NMPOHUCXOSIINX B HEM M3MEHEHHH, yMEHHE
JienaTh 00OCHOBAHHBIE 3aK/IIOYEHHs HA OCHOBE HAy4YHBIX (DaKTOB M MMEIOLIMXCS JAHHBIX C LEJIbI0 TOJy4EeHHs] TOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENFHO HCIIONb30BaTh OMOJIOTMYECKHE 3HAHMS JUISl PeIIeHHs MpoOIeM B PeasbHBIX )KU3HEHHBIX
CUTYaLlUAX;

OCO3HAaHME I[EHHOCTH HAYYHOH JeATeNBHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO H HCCIEOBATENBCKYIO
JIeITENBbHOCTE HHIMBUYAIbHO U B I'PYIIIIE,

TOTOBHOCTh U CHOCOOHOCTH K HENpPephIBHOMY O00pa30BaHMIO W caMOOOPa30BAHMIO, K aKTUBHOMY MOIYYEHHIO HOBBIX
3HAHHUH 10 61/IOJ'IOFI/IH B COOTBETCTBHHU C )KNU3HCHHBIMU HOTpe6HOCT${MI/I.

METANIPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOCHHS y4eOHOTro mpeaMera «BHOMOrHsy BKIIOYAIOT: 3HAYMMbIE ISl HOPMUPOBAHUS
MHPOBO33PEHHS 00YJaIONINXCsl MEXUCIUIUINHAPHBIE (MEXIIPEAMETHBIE) OOIeHayIHbIe MOHITHS, OTPAXKAIOIINE [[ETOCTHOCTh
HAay4YyHOH KapTUHBI MHpa M CIelH(HKY METOJOB IO3HAHHUS, HCHOJNB3YyEeMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JYHEPIHs,
SIBJICHHE, TPOIECC, CHCTEMA, HayIHBIH (haKT, IPUHINUIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHsl, HCCIIeJOBaHNEe, HAOTIOICHHE,
U3MepeHHe, OJKCIEpUMEHT U JpYTHWX), YHUBEpCalbHble YydeOHbIe JeWCTBUS (MO3HABaTENbHBIE, KOMMYHUKAaTHBHBIE,
perynsatuBHbIe), oOecneunBatomue (opMupoBaHHe (YHKIMOHANBHOW TPAMOTHOCTH M COLHMANBHOM  KOMITCTEHIIUH



00y4aIOIMXCs, CIIOCOOHOCTh OOYYAIOLIMXCS MCIOJIB30BaTh OCBOCHHBIE MEXAUCLMIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaJIbHbIE yIeOHbIe NeHCTBHS B TO3HABATEILHON M CONMAIBHON MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS IPOTPAMMBbI CPEAHETr0 001Iero 00pa3oBaHus JOJDKHBI OTPAXKATh:

OBiajeHne yHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeiCTBUSIMU:

1) 6azoBble JOrHYecKUe AeCTBUS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATh U aKTYaJIH3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIOJIb30BATh IIPU OCBOCHUHU 3HAHUH NMPUEMBI JIOTHYECKOTO MBILIICHUS (aHAIN3a, CHHTE3a, CPaBHEHUS, KilaccuduKaluy,
000011eHNsT), PaCKPBIBAaTh CMBICI OMOJOTMUECKUX HMOHATHH (BBIIENATH MX XapaKTepHBIE NPHU3HAKH, YCTAHABIUBATH CBS3U C
JIPYTHMHU HOHATHSIMH);

OlpEeNeNATh LENH IEATENbHOCTH, 3aJaBas HapaMeTpbl M KPUTEPUM HMX HOCTH)KCHHUS, COOTHOCHUTH PE3yJIbTaThl
JeATeNIbHOCTH C IIOCTaBJICHHBIMH LEJISIMH;

UCHOJIb30BaTh OHOJOTMYECKUE TIOHATHUS 1711 0OBACHEHNS (PAKTOB U SBJICHUH )KMBON MPUPOJIBI;

CTPOHUTH JIOTHYECKHE DPACCYXKICHUS (MHIYKTHBHBIC, AEAYKTHBHBIC, II0 AHAJIOTHMH), BBIABIATH 3aKOHOMEPHOCTH H
HPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUAX, QOPMYIHPOBATH BBIBOBI M 3aKIIOUYCHUS;

NPUMEHATh CXEMHO-MOJIETBHBIE CPENCTBA MU IPEJCTAaBICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOIICHHWI B HM3ydaeMbIX
Ouonornueckux 00BEKTaX, a TakyKe NPOTUBOPEUUH Pa3HOTO POAIA, BBIBICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IIaH PELICHUS NPOOJIEMBI ¢ YUETOM aHAIM3a HMCIOLIMXCS MATEPHAIBHBIX 1 HEMATEePHAIBLHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESTEIFHOCTh, OLICHHBATh COOTBETCTBUE PE3YJbTAaTOB LEJISIM, OLIEHUBATH PUCKH HOCIEICTBHN
JeATEILHOCTH;

KOOPAWHHMPOBATH U BEIIIOJIHATE pabOTY B YCIOBUSX PEabHOTO, BUPTYILHOTO M KOMOWHHPOBAaHHOTO B3aHMO/ICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIEN0BATENbCKHE AEHCTBHUSA:

BIIAJICTh HABBIKAMU Y4eOHO-MCCIICIOBATENBCKOW M IIPOCKTHOM JeATENbHOCTH, HABBIKAMU pa3pelieHHs Hpodiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IBHOMY HOMCKY METOJIOB PEIICHHS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METOJIOB [TO3HAHUS;

UCHOJIb30BaTh PA3IMYHbIC BUIbI ACSATEIBHOCTH 110 TOIYYCHHIO HOBOTO 3HAHHs, €r0 HHTEPIPETALMH, IPeoOpa30BaHUIO U
NPUMEHEHHIO B yIEOHBIX CHTYAIHsIX, B TOM YHCJIE IIPH CO3MaHUHU yIEOHBIX U COLHAIBHBIX IPOCKTOB;

(opMHpPOBaTh HAYYHBIH TUIT MBIILICHNS, BIAJIETh HAYYHOI TEPMHUHOJIOTHEH, KIIFOYEBHIMU HOHATHSMHI U METOIAMH;

CTaBHUTh U (OPMYJIMPOBATE COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON S TEILHOCTH M KU3HEHHBIX CUTYaIHsIX;

BBUBJIATH NPUYMHHO-CICACTBCHHBIC CBSI3M M aKTYaJH3HPOBATh 3a]ady, BBIABUIATh THUIOTE3y €€ PEIICHHs, HaXOIHUTh
apryMeHTHI JUIS JOKA3aTeJIbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh MapaMeTphl U KPUTEPUH PELICHNS;

AQHANM3UPOBATh IIOJNYYEHHbIE B XOJAE PELICHHs 3aJaud pe3yNbTaThl, KPUTHYECKH OIIEHMBATh HUX JIOCTOBEPHOCTD,
HPOTHO3HPOBATH H3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh O[CHKY HOBBIM CHTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH LIeJICHANPABIICHHBIH ITONCK TIEPEHOCA CPE/ICTB U CIOCOO0B AEHCTBUS B MPOHECCHOHABHYIO CPELY;

YMETb IIePEHOCUTH 3HAHUS B TO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIACTH JKH3HEICSTEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHKS U3 PAa3HBIX MPEAMETHBIX OONacTei;

BBIJIBUTATh HOBBIE WJEH, NIpe/IaraTb OPUrHHAJIBHBIE MTOJXOABI U PEIICHNs], CTABUTh MPOOJIEMbI U 3a/1a4H, JOMYyCKarONIe
ITEPHATUBHBIC PELICHMSI.

3) pabora ¢ nHpopmanmeii:

OpPHEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HH(pOpMAnuy (TekcTe y4eOHOro IocoOMs, HayYHO-TOMYJISIPHOM
JauTeparype, OHOJOTHMYECKHX CIIOBapsX M CHPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIU3MPOBATh
MH(OPMAIIHIO Pa3TMYHBIX BUJIOB M ()OPM MPEACTABICHHUS, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(hopMynmupoBaTh 3ampockl W MPUMEHSATh PAa3IHMYHBIE METOABI TMPU TMOHWCKE W OTOOpe OHonornyeckoi MH(MOpMALUH,
HEoOXOMMOH JUIs BEITIOJTHEHUS! yYEOHBIX 33/1a4;

HpHOOpeTaTh OMBIT HCHOJIb30BaHUS MH()OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTHBHOTO HCIOJIb30BaHHUS PA3IMYHBIX OMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMAIBHYIO (GOpMy MpEACTaBICHHS OHOJIOrMYecKoil MHpOpManuu (CXeMbl, rpaduKH,
JMarpaMMsl, TaOIHIIbl, PUCYHKH U JPYroe);

MCIOJIB30BaTh HAy4YHBIH S3bIK B Ka4deCTBE CpEICTBAa NpH paboTe ¢ Ouosoruueckoil MHMOpMalMel: NPUMEHSATHh
XHMHYeCKHe, GU3NYEeCKHe U MaTeMaTHYeCKHe 3HAKH U CHMBOJIBI, (OpMyJibl, aO0peBHAaTYpy, HOMEHKIATYpPY, UCIOJIB30BAaTh M
peoOpa3oBhIBATh 3HAKOBO-CHMBOJINYECKHE CPE/ICTBA HATTISAHOCTH;

BIIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMAUK, HHHOPMALIMOHHON 6E30MaCHOCTH JIUYHOCTH.

OBJ1ajieHNe YHUBEPCAIBbHBIMH KOMMYHHMKATHBHBIMM I€fiCTBUSAMU:

1) o0omenue:

OCYILECTBIISITh KOMMYHHKAIIMH BO BCeX cepax )KU3HHU, aKTHBHO YYacTBOBATh B JHAJIOTe MM JUCKYCCHH IO CYLIECTBY
o6cy>l<11aeM0i«'1 TEMBbI (yMeHI/Ie 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH CYXXJACHHUSA OTHOCUTEIIBHO BBINOJIHEHUSA npezmaraeMOi«'I 3axavu,
YUYHUTHIBATh HHTEPECHI U COTNIACOBAHHOCTb TO3MIMI APYTHX YYACTHUKOB AUAJIOTa WM IUCKYCCHH);

pacrio3HaBaTh HeBepOanbHbIE CpEACTBAa OOLICHWs, I[IOHMMAaTh 3HAUCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHHSI KOH(IIMKTHBIX CUTYaIUi, yMETh CMAT4aTh KOH(IUKTH ¥ BECTH IIEPErOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMH OOLIECHUS M B3aMMOJCHCTBHUS, NMOHMMATh HAMEPEHHs IPYTHX JIIOZEH, HPOSBIATH
YBaKHUTEIbHOE OTHOIICHHE K COOECEIHUKY U B KOPPEKTHOH (opmMe popMyIMpoBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHMMAaTh M HCIHONb30BaTh NMPEUMYILIECTBA KOMAHJHOW M HMHIUBHAYadbHOH PabOTHI MPU PEIICHUH OHONOTHYECKOMH
poOieMbl, 000CHOBBIBATh HEOOXOUMOCTE IIPUMEHEHHS TPYIIIOBBIX ()OPM B3aUMOJICHCTBUS IIPU PEIIeHUH y4eOHO! 3a1auH;

BBIOMPATh TEMATHUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ y4ETOM OOMIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KAOTO YIeHA
KOJUICKTHBA;

NpUHUMATh IEJM COBMECTHOH JeATeIbHOCTH, OPTaHM30BBIBaTh M KOOPAMHHMPOBATH NEHCTBHA MO €€ JOCTHKEHHMIO:
COCTABIIATH IIAH JEHCTBUI, pacHpeselsITh POJIN ¢ YIETOM MHEHUI yIaCTHUKOB, 00CYKIaTh pe3yIIbTaThl COBMECTHOH pabOoTHI;

OLICHMBATh KAa4eCTBO CBOCTO BKJIAJAa MW KaXIOTO YYaCTHHKA KOMAaHIBI B OOIIMH pe3yibTaT IO pa3padOTaHHBIM
KPUTEPHUSIM;

IpeAIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJICH C IO3ULIUU HOBU3HBI, OPUIHHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPATETHYECKOE IIOBEJCHHE B PA3IMYHBIX CHTYaIUsAX, IPOSBIATH TBOPYECTBO U
BOOOpaKeHHE, OBITh MHUIUATHBHBIM.

OByajeHHe YHHBEPCAIbLHBIMH PeryJsiTHBHBIMH JeiiCTBUAMH:

1) camoopranu3zanus:

UCIIOb30BaTh OMOJIOTHUECKUE 3HAHUS IJIsI BBISIBIICHUSI IPOOJIEM M X PELICHHS B )KU3HEHHBIX U YUE€OHBIX CUTYaLUsIX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHMII I[e/IeBbIe M CMBICIIOBBIE YCTAHOBKH B CBOMX ACHCTBHAX M MOCTYNKaX IO
OTHOIICHUIO K KUBOH NIPUPOJE, CBOEMY 37I0POBBIO U 37J0POBBIO OKPYKAIOLIHX;

CaMOCTOSITENIPHO OCYIIECTBIATh ITO3HABATEIBHYIO JEATEIBHOCTD, BBUIBIATH NMPOOIEMBI, CTaBHTh M (OPMYIHPOBATH
coOCTBEHHBIE 3aJa4H B 00pa30BaTENbHOM AEATEINEHOCTH U KH3HEHHBIX CHTYalHIX;

CaMOCTOSITEJIFHO COCTAaBIIITh IUIAH PEUICHHs MPOOIEMBI ¢ YIETOM MMEIOIIUXCSI PECypPCOB, COOCTBEHHBIX BO3MOXHOCTEH
U NPEIIOYTeHHUI;

JaBaTh OI[EHKY HOBBIM CHTYaILlUsIM;

pacImupsATh paMKH y4eOHOTO TIpeJMeTa Ha OCHOBE JTMYHBIX IPEAIOYTCHHH;

JIeTIaTh OCO3HAHHBIM BBIOOP, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHNE;

OILIEHUBATH IPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMUPOBAHMIO ¥ TPOSIBICHHIO IIMPOKOH SPYIWIMH B pa3HBIX 00NacTsAX 3HAHUI, ITOCTOSHHO
MOBBIIIATE CBOIT 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHTYaI[HsIM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTH, OIEHHBATh COOTBETCTBHE pE3yIbTATOB
e,

BJIa/ICTh HABBIKAMH [TO3HABATEIBHON Pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUH M MBICIUTENBHBIX POLIECCOB,
UX pe3ysbTaTOB U OCHOBAHMH, NCIOIB30BaTh IPHEMBI PeIICKCHH ISl OLICHKU CHUTYaI[NH, BEIOOpa BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUs [10 UX CHUKEHHIO;

MPUHAMATh MOTHUBBI M apTyMEHTHI PYTUX IPH aHAIIN3€ Pe3yIbTaToOB AESTEIFHOCTH,

3) npuHsiTHE ceBst M IPYTUX:

MPUHAMATH ce0s, TOHUMAasi CBOM HEJOCTATKH M JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IPU aHAIU3E Pe3yIbTaTOB JIeSTEIbHOCTH;

HPHU3HABATh CBOE MIPABO U IIPABO APYTHX Ha OLIMOKHY;

pa3BHUBaTh CHOCOOHOCTH MMOHUMATh MUP C MO3UIIMH APYTOTO YeTIOBEKa.

INPEAMETHBIE PE3YJIbTATbI

IpenmerHble pe3yabratsl ocBoeHHs: nporpamMmbl COO 1o Guonoruy Ha 6a30BOM ypOBHE BKIIIOHYAIOT crenuduueckue
s yaebHoro mpexmera «buornorms» HaydHBIe 3HAHHS, YMEHHS M CIOCOOBI JEHCTBHII 1O OCBOEHMIO, MHTEPIPETAINH M
npeo6pa303aHmo 3HaHHI>’l, BUBI ACATEJIBHOCTU 10 IOJYYEHUIO HOBOI'O 3HAHUA U NNPUMEHECHHUIO 3HaHUH B Ppas3InYHbIX yqe61-n>1x
CHTyallnsiX, a TaKKe B PEATbHBIX KU3HEHHBIX CHTYaIMsX, CBS3AHHBIX ¢ Omonormeid. B mporpamme mpenMeTHbIE pe3ysbTaThl
MPEJICTaBICHBI 110 TO1aM O0ydJeHNsI.

IIpenmeTHBIE pe3yabTaThl OCBOEHHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce NOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCTe M PONM OHONOTHHM B CHCTEME HAYYHOTO 3HAHHUSA ECTECTBCHHBIX HAyK, B
(hOpMHPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa M HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCHHCKHX U
3apy0OeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OHMOIOTHH, (PyHKIIMOHAIFHOH TPaMOTHOCTH UENIOBEKa IS PEIICHUS XHM3HEHHBIX
3ajad;

YMEHHE pacKpbIBaTh COJEpKaHHEe OHMOJOTMYECKNX TEPMHUHOB M MOHSTHH: XW3Hb, KJIETKA, OPraHM3M, METaboIH3M
(oOMeH BemIecTB W IPEBpaIlleHHe SHEPrHH), TOMeocTa3 (CaMOpeTyIsIus), YpPOBHEBas OpPraHW3AIUs JKUBBIX CHCTEM,
CaMOBOCHPOU3BEIEHNUE (PEMPOIYKIIMS), HACIEICTBEHHOCTh, U3MEHUUBOCTB, POCT U Pa3BUTHE;

YMEHHE HW3JIaraTb OWOJOTHMYECKHEe TeOopHH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHAs, IIEHTpaJbHAs JOTMa
MoJeKyIsipHOH Ouonorum), 3akoHsl (I. Mengens, T. Moprana, H. /1. BaBuinoBa) u y4deHus (0 IeHTpaXx MHOroo0Opazus H
MPOUCXOXKIEHHS KyIbTYpHBIX pacTeHuii H. V. BaBuiosa), onpenensaTs TpaHUIIBI HX IIPIMEHIMOCTH K JKHBBIM CHCTEMaM;

yMEeHHE BIaJeTh METOJAaMU HAayYHOTO MO3HAHHS B OMONOTHU: HAaOMIOJEHHE U OMHCAHHE >KUBBIX CHCTEM, MPOIECCOB H
SIBJICHUH, OpTraHM3alys M IPOBEIECHHE OMOJOTMYECKOr0 AKCIEPHMEHTA, BBIABIDKCHHE THIIOTE3BI, BBIIBICHHE 3aBHCHMOCTH



MEXJ[y UCCIEAYEMBIMH BENUYHUHAMHU, OOBSICHEHUE TOIYUYEHHBIX PE3YJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOpUi M
3aKOHOB, YMEHHE JIeTIaTh BBIBOIBI HA OCHOBAaHUH ITOJIy4E€HHEIX PE3yJIbTaToB;

YMEHHE BBIACNATh CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPHOT M 3SYKapHOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHN3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHA BEUIECTB M IIPEBPAICHUS 3HEPTUH B KIIETKE, (OTOCHHTE3a,
TUIACTHYECKOTO M SHEPTeTUIECKOT0 00MeHa, XeMOCHHTE3a, MUTO03a, Meiio3a, OIIOJOTBOPEHUS, PA3MHOXKEHHS, HHAUBUIYaIbHOTO
pa3BHUTHS OpraHu3Ma (OHTOT€HE3);

yMEHHE IPUMEHSTh INOIYYeHHBIE 3HAHUS [UII OOBSICHEHHsS OHONOTHYECKHX IIPOLIECCOB U SIBICHHH, JUISI MPUHATHS
NPaKTUYECKUX PEHICHHH B IIOBCEAHCBHOW JMKM3HH C IENbl0 obecredeHHs OE30IIaCHOCTH CBOETO 3M0POBBbS M 30POBBS
OKpY)KAalOIUX JIFOJeH, COONIOAEHHsS HOpPM TpaMOTHOTO TIIOBEIEHHs B OKpYKaromled IPHPOAHOH cpene, IOHHMaHHE
HEOOXOJMMOCTH  HCIIOJB30BAHUS ~ JOCTIDKEHHH COBPEMEHHOH Ouonoruu M OHOTEXHONOTMH UIsI  PaIlMOHAIBHOTO
HPUPOIOTIONH30BaAHYS;

yYMEHME pellaTh 3JI€MEHTapHble TeHEeTHYeCKHe 3aJadyd Ha MOHO- M JAUTHOPUAHOE CKpEIIMBaHUE, CLEIICHHOE
HacJeI0BaHNe, COCTaBIISITh CXeMBI MOHOTHOPHTHOTO CKPEIINBAHYS U1l IPE/ICKa3aHMs HACJIeJOBaHHs IPU3HAKOB y OPTraHU3MOB;

yYMEHHE BBINOJHATH J1a0OpAaTOpPHbIE M TPAKTUYECKHE paboThl, coOMIoNaTh NpaBwia NpH paboTe ¢ Y4eOHBIM H
71a00paTOPHEIM 000PYIOBAaHHEM;

yYMEHHE KPUTHUYECKH OIICHMBAaTh M WHTEPIPETHPOBATh MH(POPMALUIO OMOIOTHUECKOTO COMAEP)KAHMS, BKIIOYAIOILYIO
NICEB/IOHAYYHBIE 3HAHUS M3 Pa3INYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOM MH(OpPMAIMHU, HAYIHO-NOMYIISIPHBIE MaTEepHAIIbI),
STHYECKHE aCIEeKTHl COBPEMEHHBIX HCCIEAOBAHUN B OMOJIOTUH, MEINIINHE, OMOTEXHOJIOTHY;

YMEHHE CcO03/1aBaTh COOCTBEHHBIE MHCBMEHHBIE M YCTHBIC COOOMIeHHUs, 0000mmas Onojmormyeckyro HHGOPMALHUIO H3
HECKOJBKUX HCTOYHHKOB, TPAMOTHO MCIOJIB30BATh TIOHATHHHBIN armapaT GHOJIOTHH.

IIpenmerHbIe pe3ynbTaThl OCBOEHHA yueOHOTo npeamera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeECTe M pONM OWOJOTHH B CHCTEME HAy4YHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(OpMHPOBAaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAyJYHOTO MHPOBO33PEHUS, O BKIAAE POCCUICKUX U
3apyOeKHBIX yUEHBIX-OHOIOTOB B Pa3BUTHE OHOIOTHH, (PyHKIIMOHAIFHOM T'PaMOTHOCTH UYeNIOBEKa IJISI PEIICHUS XKU3HEHHBIX
3amad;

YMEHHE PaCKphIBaTh COAEpKaHHE OMOIOTMYECKHX TEPMUHOB WM IOHATHH: BHI, MONYJSALUS, T€HO(DOH[, 3BOIIONNS,
JBIDKYIIHE CHIBI ((aKTOpbI) SBOJIOLUH, IPHCIOCOOICHHOCTh OPraHW3MOB, BHI000pa30BaHHE, IKOJOTHYECKHE (HaKTOPEI,
9KOCHCTEMA, TIPOAYLEHTHI, KOHCYMEHTBI, PEIYIIEHTHI, IETN MUTAHKs, SKOJIOTHYEeCcKas MupaMua, buoreoreHnos, 6uocdepa;

YMEHHE H3JaraTb OHOJOTHMYecKue TeopuH (3BoJronvoHHas Teopus Y. /lapBuHaA, CHHTETHYECKash TEOPHsS 3BOJIOLMH),
3aKOHBI U 3aKOHOMEPHOCTH (3apoapimieBoro cxoncrsa K. M. Bapa, uepenoBanus riaBHBIX HANpaBlICHUN U IMyTEH BOJIONUU A.
H. CesepuioBa, yuenus o 6rnocdepe B. 1. BepHaackoro), onpenensats rpaHHIlbl KX TPUMEHHMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BIaJeTh METOJaMU Hay4YHOTO IO3HaHMs B OMOJIOTMH: HAONIOAEHHE M ONUCAHHE JKMBBIX CHCTEM, IPOIECCOB U
SBJICHHUH, OpPTaHM3alis ¥ TPOBEICHHE OMOJIOTMUECKOTO SKCIICPHMEHTA, BBIIBIKEHHWE THUIIOTE3BI, BBISBICHHE 3aBHCHMOCTH
MEX]y UCCIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHUE MOJYYSHHBIX Pe3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOIBI HA OCHOBAaHUH TIOJyIE€HHBIX PE3yIbTaToB;

YMEHHE BBIACIATH CYLIECTBEHHBIC NMPU3HAKU CTPOCHUSI OMOJOTHYECKHX OOBEKTOB: BHJIOB, IOIYJIILHUI, MPOJIYLIEHTOB,
KOHCYMEHTOB, PEIyIIeHTOB, OHOTE€OIIEHO30B M 93KOCHCTEM, OCOOEHHOCTH IIPOIIECCOB: HACIEACTBEHHOW W3MEHIHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHA000pa3oBaHMs, HPHCHOCOOIEHHOCTH OpPraHM3MOB, NEHCTBUS HKOJOTHMUYECKMX (akTopoB Ha
OpraHu3MBbl, IIEpPEeHOCa BEIECTB M MOTOKA JHEPIHM B JKOCHUCTEMaX, aHTPOIOTEHHBIX HM3MEHEHHIl B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB H OMOTCOXUMHUYECKHUX IUKIOB B OHocdepe;

yYMEHHE TMPUMEHSTH IOJYYeHHBbIE 3HAHUS U1 OOBSICHEHHs OWOJIOTHYECKUX IPOLIECCOB W SIBJICHHH, VIS MPUHATHS
MPaKTUYECKUX PEHICHWH B IOBCEAHEBHOW MXM3HH C IEeNbl0 obecredeHHs OE30IacCHOCTH CBOETO 3[0POBbSI M 3[0POBBS
OKPYKAIOLIMX JIFOJieH, COONIOAEHHsT HOPM TpaMOTHOTO TIIOBEACHHS B OKpYKarolled IPHPOAHOM cpele, IOHUMaHHe
HE0OXOJMMOCTH HCIIOJIB30BaHUS JOCTIDKEHUH COBPEMEHHOH OMOIOTHH IS PAI[HOHAIBHOTO IPHPOI0NO0IF30BAHNS;

yYMEHHE pelaTh DJIeMEHTAapHble OHOJIOTMYECKHEe 3aJadM, COCTABISITh CXEMBI IIepPEeHOCa BEIIECTB M JHEPIUM B
dKOCUCTeMax (IeTH TTHTaHMUA);

YMEHHE BBIOMHATH JIa0OpaTOpHBIE M MpaKTHYecKWe paboThl, COOMIONATh TpaBWia NpH paboTe ¢ y4eOHBIM H
71a00paTOpHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHUYECKH OIIEHMBATh M WHTEPIPETHPOBATH MHPOPMALHUIO OHOIOTHUECKOTO COACPIKAHMS, BKIIOYAIOIIYIO
TIICEBIOHAYYHbIC 3HAHHS M3 PA3JIMYHBIX HCTOYHUKOB (CpPelCTBa MAaccoBOil MH(pOpMAlWH, HAyYHO-TOMYJSIPHbIE MaTepUasbl),
paccMaTpuBaTh TJIOOATBHBIE 3KOJIOTHIECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHPOBAThH MO OTHOIICHHWIO K HUM COOCTBEHHYIO
MO3UILINIO;

YMEHHE cO037aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE cOOOmeHMs, 0000mas OHOIOTHUecKyr0 MH(OPMAIHIO H3
HECKOJBKNX HCTOYHHKOB, TPAMOTHO HCIIONB30BaTh HOHATHHHBIN anmapaTt OHOJIOTHHL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

No HaumeHoBaHue pa3iesioB U TeM

n/n NPOrpamMMbl

1 buonorus kak Hayka

2 JKuBbie cucTeMbI M X OpraHu3aius

3 XUMHYECKUN COCTaB U CTPOCHHUE
KJIETKHU

4 KusHeneaTeabHOCTh KIETKHA

5 Pa3zMuoxeHue 1 HHAMBUAYATHLHOE
pa3BUTHE OPraHU3MOB

5 HacnenctBeHHOCTE U U3BMEHUYUBOCTD
OpraHu3MOB

7 Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

8 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

Bcero

34

KoaunuecTBO 4acoB

Kontp
OJIbHbIE
padoThI

Ilp
aKp
abort
bl

0.5

1.5

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE
pecypchbl

bubaunoreka [JOK
https://m.edso0.ru/7f41¢c292

bubanoreka [JOK
https://m.edsoo.ru/7f41c292

bubanoreka [JOK
https://m.edsoo.ru/7f41c292

bubanorexa [JOK
https://m.edsoo.ru/7f41c292

bubamoreka [JOK
https://m.edsoo.ru/7f41c292

bubanoreka [JOK
https://m.edsoo.ru/7f41c292

bubanoreka [TOK
https://m.edsoo.ru/7f41c292

bubanoreka [TOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

OBOJIIOIIMOHHASA
Omoorus
Bo3uuknoBeHne u
pa3BUTHE )KU3HU Ha
3emie

Opranusmel 1
OKpYy’Karolas cpena
Coo0miecTBa u
DKOJIOTUYCCKUE
CHCTEMBI

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Konrp.

Bcero
padoThI

34 2

IIpakTu
padoTshI

0.5

2.5

DJIeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41cc74

bubaunorexa [JOK
https://m.edsoo.ru/7f41cc74

bubamoreka [JOK
https://m.edsoo.ru/7f41cc74

bubanorexa [JOK
https://m.edsoo.ru/7f41cc74

bubaunoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




ITOYPOYHOE IIVTAHUPOBAHUE

Ne
Tema ypoka
n/n
MeToabl MO3HAHUS KUBOH MPUPOBL. Y POBHH OpraHU3aliN

1 *kuBoH npupoasl. [IpakTraeckas padora Ne 1
«Vcnonp3oBaHue pa3IMYHBIX METOAOB MPH U3YyUYCHUN
OMOJIOTHUECKUX OOBEKTOB»

2 XUMHUYECKUI COCTaB KIETKU. Boja 1 MUHEpabHbIE COJIU

3 Benku. CocraB u ctpoeHne 0eiIKoB
depMeHTB — OHOIOTUYECKUE KaTaIu3aToOPhI.

4 Jlaboparopras pabora Ne 1 «3yueHne KaTaaIuTHIECKON
aKTHUBHOCTU (pepMEHTOB (Ha pUMepe aMUIIa3bl WIN
KaTaJia3bl)»

5 VYrnesoasl. JIunuasl

6 Hyxneunnossie kucnotel. ATO

7 Hctopus u MeToap! n3ydeHus kietku. Kierounas Teopust

8 Knerka kak nienocTHas )KHBasi CHCTEMa
Crpoenue 3ykapuoTHUECKOH KineTku. JlaboparopHast

9 pabota Ne 2 «M3ydyeHne CTpoeHHs KJIETOK pacTeHUH,
XKHUBOTHBIX, TPUOOB 1 OaKTEpHid OJ MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIpETapaTax M UX OMUCAHUE

10 Metabonu3m. DHepreTuyeckuii 0OMeH

11 @oTocHHTE3. XEMOCUHTES

12 BuocunTes Oenka. TpaHCKpUIIIKS U TPAHCIISIINS

13 O060011IeHNE U TTOBTOPEHUE

14 KonTtpoasnas padora Nel

15 MeToabl U TOCTMXKEHUS CEJIEKLMHN PACTEHUI M YKUBOTHBIX

Kou-Bo yacoB

Bcer
0

IIpak.
padoThI

0.5

0.5

0.5

Jara
U3Yy4eHHS

05.09.2023

12.09.2023

19.09.2023

26.09.2023

03.10.2023

17.10.2023

24.10.2023

31.10.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

JlonmoHuUT
eJibHasi
uHpopman
us



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

JKuzHeHHBIN UK KIIeTKH. Jlenenne KieTku. Murto3.
JlabopatopHas pabota Ne 3 «HabGmonenue Mutosa B
KJIETKaX KOHYHMKA KOPEeITKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax

HexneTounsie popMbl )KHU3HA — BUPYCHI

(DOpMI)I PAa3SMHOXKCHUA OPTaHU3MOB

Meiios

OO6pazoBaHKe U Pa3BUTHE NOJIOBBIX KIETOK.
OmnonoTtBopenue. JlabopatopHast pabota Ne 4 «3ydenne
CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOITpENapaTax»

WnnnBuayanbHOE pa3BUTHE OPraHU3MOB

I'enetnka — HayKa 0 HaCJICACTBEHHOCTU U U3MCHYNUBOCTHU

3aKOHOMEPHOCTH HACJIEA0BAHUS IPU3HAKOB.
MoHoruOpuIHOE CKpEeIUBaHNE

JurnbpuaHoe ckpemuBanme. 3aKOH He3aBUCHMOTO
HacJle/IOBaHUs IPU3HAKOB

CuennieHHOE HaclieoBaHue MpU3HaKoB. JlaboparopHas
pabota Ne 5 «M3yueHne pe3yabTaToB MOHOTHOPHIHOTO U
JUTHOPHTHOTO CKPEIIMBAHUS Y APO30(HIIBI HA TOTOBBIX
MHUKpOIpenaparax»

I'eneruka nona. HacinenoBanue npu3HaKoB, CLETUIEHHBIX C
MOJIOM

WzmenuuBocTh. HenaciencrseHHast U3MEHUHUBOCTb.
JlaGoparopHas padota Ne 6. M3yuyenune MoauUKanoOHHON
HN3MEHYUBOCTH, HOCTPOCHUE BapHALIMOHHOTO psijia U
BAPUALIMOHHOM KPUBOW»

Hacnencrsennas namenunBocTs. JIJaboparopuas pabora No
7. «AHanM3 MyTaIuii y qpo30(uITbl Ha TOTOBBIX
MHUKpOHpenaparax»

I'eneTnka yemoseka

CGHGKHI/IH KaK HayKa U mmpouecc

buotexHomorus Kak 0Tpacib MPOU3BOJICTBA

PesepBHbIii ypok. O000IIEeHNE TIO TEME
«HaceacTBeHHOCTh U M3MEHYUBOCTH OPTaHU3MOB)

KonTpoannas padora Ne2

0.5

0.5

0.5

05

0.5

16.01.2024

23.01.2024

30.01.2024

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

12.03.2024

19.03.2024

02.04.2024

09.04.2024

16.04.2024

23.04.2024

30.04.2024

07.05.2024

14.05.2024

21.05.2024



34 Pe3sepBHBIii ypok 1 28.05.2024

OBLIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 34 4



11 KJIACC

Ne
n/n

10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

OBoronust 1 MeToABI e€ n3ydenus. Mcropus
MIPEACTABICHUHA O Pa3BUTHH JKM3HU Ha 3eMIIe.

JlokazaTenbCcTBa SBOJIIOLINHT

Muxkpossomrorus. Bua. Kpurepuu Buna

ITonynsuus kak 35eMeHTapHas €AMHULIA BUAA U DBOJIIOLIMH.
Jlaboparopnas pabora Ne 1 «CpaBHEHHE BHIOB 110
MOP(}OIOTHIECKOMY KPUTEPHIO»

JBKyIme cHiibl (3IeMeHTapHbIe (PaKTOPbI) IBOTIOLIUH

EctectBennsiit 0T00p U ero hopmMbl

PesynpTaThl 3BOJIIONMN: TPHCTIOCOOICHHOCTH OPTaHU3MOB U
BHuI000pazoBanue. Jlabopatopras padota Ne 2 «Onmcanne
MPUCTIOCOOJICHHOCTH OpPTraHn3Ma U €€ OTHOCHUTEIEHOTO
XapaxkTepa»

Hanpapnenus u mytu MmakposBoJioiiuu. HeodOparumoctsb
3BOJIFOLIUU

[IpoucxoxneHue xKU3HU Ha 3emiie

I'eoxpononorus. PazButue xu3HU Ha 3emiie 1o 3paM U
epuoaam

OCHOBHBI€ 3Talbl IBOJIOIUHN PACTUTEIHHOTO U )KHBOTHOTO
mupa. [Ipaktrueckas padora Ne 1 «M3yyenne nckonaembIx
OCTaTKOB PACTCHUH U )KUBOTHBIX B KOJIIEKLIHIX)»

CoBpeMeHHas crucTeMa OpraHu4ecKkoro Mupa
O060011eHre 1 TOBTOPEHUE H3YUYEHHOTO
KonTpoabnas padora Nel

OBOITIONHS YeoBeKa (AaHTPOTIOTEHES)
JBmxymue cuibl (haKkTophl) aHTPOTIOTEHE3a
OCHOBHBIE CTaJMH IBOJIIOLINYU YEIOBEKA

YemoBeueckue Pachbl 1 IPUPOJHBIC aJallTallu YCJIOBCKA

O060061meHue o TemMe «BO3HUKHOBEHHUE M Pa3BUTHE KU3HU
Ha 3emiue»

Oxoorus Kak Hayka. Cpenpl 0OUTaHUS U DKOJIOTHICCKIEC
(haxTopsI

Abuotnueckue paxTopsl. JlabopaTopHas padota Ne 3.

KoJj-Bo yacoB

Bcer
0

IIpak.
padoTsI

0.5

0.5

0.5

0.5

JlaTta
H3y4YeHHUsI

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

09.10.2023

16.10.2023

23.10.2023

30.10.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

25.12.2023

15.01.2024

22.01.2024

29.01.2024

05.02.2024

12.02.2024

JlonmoaHuT
eJibHasi
uHpopmauu
A



«Mopdoorudeckne 0COOSHHOCTH pacTeHUN U3 Pa3HbIX
MecT obutanusy. JlabopatopHast padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa

22 BuoTtnueckue hakTopsl 1

19.02.2024

DKOJOTUYECKHE XapaKTEPUCTHKHU TOIYJISIINY.
23 [Ipaktuueckas padota Ne 2 «[loacuéT miaoTHOCTH 1 0.5 26.02.2024

HOMYJISIIAIA Pa3HBIX BHIOB PACTEHHI» o
24 Coo0r1iecTBa OpraHu3MoOB — OUOIICHO3 1 04.03.2024
25 OKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 11.03.2024
2 OCHOBHBI€ MTOKa3aTeNN SKOCUCTEMBI. DKOJIOTHYECKUE 1

nupamusl. ColicTBa skocucteM. Cykieccus 18.03.2024
27 [IpuponHbIe SKOCUCTEMBI 1 01.04.2024
28 AHTpPOTIOTEHHBIE 3KOCHUCTEMBI 1 08.04.2024
29 Buochepa — rinobanbHas 3xocucTeMa 3eMITH 1 15.04.2024
30 3aKOHOMEPHOCTH CYIIECTBOBaHMUs Ornochepsl 1 99 04.2024
31 YenoseuecTBO B Orocdepe 3eMin 1 29.04.2024
32 O6006mmenune Tembl «CoobIiecTBa 1 AKOJIOTHIECKHE 1

CHUCTEMBD» 08.04.2024
33 KonTposbHas padora Ne2 1 15.04.2024
34 PesepBHBIiT ypok 1 29.04.2024

OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 25






YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

* buonorus, 10 knace/ benser JI.K., Jemvmui I.M., Ky3unenosa JI.H. u npyrue; nox penakuueii bensiepa
K., Iprmmmma .M., AkmonepHoe o0mectBo «M3aatenbetBo «IIpocBerenuey
* buonorus, 11 xnace/ benses JI.K., bopomun I1.M., deivmmum .M. u apyrue; noz peaakmuen bensesa

J.K., Oemmmmna M., AkumonepHoe o6riectBo «M3narensctBo «IIpocBenieHuer

METOINYECKHUE MATEPHUAJIBI U151 YUHUTEJIA

MeTtoanueckoe nmocodue

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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