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NNOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mnporpaMMbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY JUIS OIPENENCHUS TOAXO0A0B K
(hopMHUPOBaHUIO COJEpXKaHMsI Y4eOHOrO mpeaMmeTa «BHOIOrusy COCTaBUIM: KOHIENTYalbHble monoxkenus OIOC
COO o0 B3auM000yCIIOBIEHHOCTH LIEJICH, COJIEPKAHUS, Pe3yIbTaTOB 00yUeHUsI U TPeOOBaHUI K YPOBHIO IIOATOTOBKH
BBIITYCKHUKOB, IOJIOKCHHA 00 OOIIMX LEJAX U MPUHIMIAX, XapAKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpemHero obmero oopazoBanus B Poccuiickoit enepanu, a TaKXKe MOJTOKEHHSI 0 CIeipUKe OHOIOTHH, €€ 3HAYCHUN
B II03HAaHUM JXMBOM NPHUPOIBI U OOECHCUEHUH CYIIECTBOBAHMUs uesioBeueckoro obmecrtsa. CoryiacHO Ha3BaHHBIM
TIOJIOKEHUSIM, OTpeiesiCHbl OCHOBHBIE (DYHKIIMH IPOTPAMMBI TI0 OMOJIOTHHN U €€ CTPYKTYpa.

[IporpamMma mo Ouosioruu AaéT MpEIACTaBJICHUE O IEIsX, 00 oOmiel cTpaTeruu OOydeHHs, BOCIIUTAHHS H
pa3BuTHA O0Y4YaIOMIMXCA CpPEACTBAMU ydeOHOro mpeamera «buomnorusi», ompenenser o0s3aTelbHOE NPEAMETHOE
coJiep>KaHue, ero CTPYKTYpY, pacpeAesieHue o pa3iesiaM d TeMaM, PEKOMEHAYEM YO II0CIeA0BaTEIbHOCTD U3yYeHUS
y4eOHOro MaTepuaa ¢ y4éTOM MEXIIPEIMETHBIX 1 BHYTPUIIPEIMETHBIX CBSA3€H, IOTHKH 00pa30BaTeJIbHOIO IIpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOmnXCs.

B nporpamme mo OHONIOTHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K IIJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMEeTHBIM W TPEIMETHBIM pe3yibTaTaM oOy4eHHUs B (OPMHPOBAHMH OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATEIBHON NIeSTeIbHOCTH/yIeOHBIX ICUCTBHIM 00yYaromMXCsl MO OCBOCHHUIO COACPKaHHS OHOIOTHYECKOTO
o0Opa3oBaHHs.

B nporpamme mo 6uonoruu (10—11 xiaccel, 6a30BBIH ypOBEHb) peai30BaH MPHHLMII PEEMCTBEHHOCTH B
W3YYCHUH OMOJIOTHH, Oaromaps 9eMy B HEH MPOCMAaTpHUBACTCS HAMPABIEHHOCTh HA PA3BUTHE 3HAHUU, CBSI3aHHBIX C
Q)OpMHpOBaHI/IeM €CTCCTBECHHO-HAYYHOI'O MHUPOBO33PCHUSA, HCHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, OKOJIOI'MYCCKOT'O
MBIIIUICHUS, IPEJCTABICHHUH O 3JI0POBOM 00pa3e )KU3HU U OCPESIKHBIM OTHOLICHUEM K OKPYIKAIOIICH MPUPOIHOM Cpeie.
[TosTOoMy Hapsiny ¢ u3ydeHHeM 0OIIeOMONIOTHIECKUX TEOPHil, a TaKKe 3HAHUH O CTPOCHHHU >KUBBIX CHCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HHUX IPOLECCOB B MPOrpaMMe MO OHOJIIOTHH YIEJICHO BHUMAaHHE
UCIOJIb30BAHUIO TOJIYYECHHBIX 3HAHUH B MOBCEIHEBHOW KM3HU I/ pELICHUsS MPUKIAAHBIX 334a4, B TOM YHUCIE:
NpOoQUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUI YeloBeKa, MEIUKO-TEHETHYECKOTO KOHCYIBTUPOBAaHNUS, 000CHOBaHHUS
9KOJIOTUYECKH I11eJIeCO00pa3HOro MOBEACHNUS B OKPY’KalOIIe MPUPOIHON cpese, aHaIM3a BIUSHUS XO3SHCTBEHHOMN
JIEITEIbHOCTH 4YeJIOBEKa Ha COCTOSIHME MPHUPOJHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCWIIEHHWE BHUMaHHUA K
NpPUKJIaTHONH HampaBIeHHOCTH ydeOHOro mpeaMeTra «bHOIOTHS» TPOJUKTOBAHO HEOOXOAWMOCTBHIO OOecHeueHHs
YCIOBUH JJIsl pelleHus OJHOW M3 aKTyaJlbHBIX 3aJad IIKOJBHOIO OMOJIOTHYECKOTO O00pa3oBaHus, KOTOpas
npeanonaraeT (HopMUpPOBaHUE Yy OOYYaIOUIMXCS CHOCOOHOCTH aJalTUPOBAaTbCS K HW3MEHEHUSM JUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOT'O MUPA.

Buonorust Ha ypoBHE cpemHero ooOmiero oOpa3oBaHUSl 3aHMMaeT BakHoe Mecto. OHa obecriednBaer
(dhopmupoBaHue y 00ydalomMXcs NpeACTaBICHUI 0 HAYYHOH KapTHHE MUpa, paclIupseT 1 000011aeT 3HaHUs 0 )KUBOH
NIpUpOJE, €€ OTVINUUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHM3alliy U 3BOJIOLUH, CO3AAaET YCIOBHS JUId: O3HAHUSA
3aKOHOB XMBOH MHpHUPOIBI, (HOpMHUPOBaHMs (QYHKIMOHATIBHON TIPaMOTHOCTH, HABBIKOB 370POBOIO M 0E30HacHOTO
00paza >KM3HH, SKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHS K HUBOM MIPUPOAE U YETOBEKY.

Bonbmioe 3HaueHre OHONIOTHS UMEET TAKXKe Ul PEIICHUS BOCIMTATEIbHBIX U PA3BUBAIOLIMX 3a7ay CPEAHEr0
obmero oOpazoBaHus, couuanu3anuu oOydamommxcs. M3ydeHue Ouonoruu obOecneynBaeT YCIOBUS IS
(hopMHPOBaHUS UHTEIJIEKTYaJIbHBIX, KOMMYHHKALMOHHBIX 1 MH()OPMAIIMOHHBIX HaBBIKOB, 3CTETUYECKON KYIbTYpHI,
CHOCOOCTBYET HMHTErpalMyd OHMOJNIOTHUECKMX 3HAHWHM C NPEACTaBICHUAMU M3 JAPYIHX Y4YeOHBIX MpPEIMETOB, B
4acTHOCTH, (U3MKH, XUMHHM M reorpaduu. Has3BaHHble MOJOXKEHUS O TpeJHA3HAYCHUH Y4eOHOTO NpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ul ONPEAETCHUsS] MOAXOJO0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €r0 COACPIKAHHMSA,
NPEACTaBICHHOIO B IPOrpaMMe 1o OMOJIoTrHu.

Ot0op comepxanusi ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3HMLUM
KyJBTYPOCOOOPA3HOTO MOAXOJA, B COOTBETCTBUU C KOTOPBIM OOydaromuecs MOJDKHBI OCBOUTh 3HAHHUS M yMEHHS,
3Ha4MMBbIe 1711 GOpMHUPOBaHUA OOIIEH KyJIbTyphl, ONIPEAEIIAIOINE aleKBaTHOE ITOBEIEHHE YEJIOBEKA B OKPYXKAIOIEH
MIPUPOTHON cpesie, BOCTpEOOBaHHBIE B TIOBCEAHEBHOM KU3HU U MPAKTHYECKON nesTenbHocTH. Ocoboe MecTo B 3TOU
cUcTeMe 3HAaHUW 3aHUMAIOT 3JIEMEHTHI COIEPKAaHNUs, KOTOPbIE CIIyKaT OCHOBOM 7151 YOpMHUPOBaHUS IPEICTABICHUH O
COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHE MHpa M LEHHOCTHBIX OPUEHTALMAX JUYHOCTH, CIIOCOOCTBYIOLIMX
TyMaHHM3alU1 OMOJIOTHYEeCKOro 00pa3oBaHus.



CTpyKTypupOBaHHE COAepKaHUA ydeOHOTo Mareprala B MporpaMMe 1Mo OHOJIOTHH OCYIIECTBIEHO C YIETOM
MIPUOPUTETHOTO 3HAYECHNS 3HAHUHA 00 OTIIMIUTETHHBIX OCOOCHHOCTSIX JKHBOH MPUPOJIBL, O €€ YPOBHEBON OpraHU3aIluN
M DBOJIONUH. B COOTBETCTBHMH C 3TUM B CTPYKType ydeOHOro mpenmera «buomorus» BBIAENEHBI CIETyIOIINE
coJiep)kaTenpHble JHHAW: «buonormst xak Hayka. Metoapl HaydHOro mo3HaHus», «Kietka kak Ouojormueckas
cuctemay, «OpraHu3m Kak Onosorndyeckas cucreMay, «CucteMa 1 MHOT0O0Opa3re OpraHIIecKoT0 MUPay, « IBOITFOIIHS
YKUBOW MIPUPOJIBD», « IKOCUCTEMBI H IPHUCYIIUE UM 3aKOHOMEPHOCTI.

Hens n3ydenus yaeOHOTO NpeameTa «bronorus» Ha 6a30BOM ypOBHE — OBJIaIeHUE 00YJaIONTUMICS 3HAHUSIMHU
0 CTPYKTYPHO-(YHKIIMOHAIEHOW OPTaHU3aINH )KUBBIX CHCTEM Pa3HOTO paHTa U MPHUOOpEeTEHNEe YMEHHH UCTIOIh30BATh
9TH 3HAHUS IJIs1 TPAMOTHBIX JIEHCTBUM B OTHOIIEHHH 0OBEKTOB JKUBOM MPUPOABI M PEIICHUS PA3IUIHBIX KU3HEHHBIX
npobiem.

JocTtmxenure nenu n3ydeHus yueoHoro npeamera «buosorusy Ha 0a30BOM ypoBHE 00ecTiedrBaeTCs pelieHneM
CIIETYFOIUX 3aa4:

OCBOEHHUE 00YUJAIONIMMHUCS CHCTEMBI 3HAHHUH O OMOJIOTHIECKUX TEOPHUSX, YICHUIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUTOTE3aX, MPaBUIax, CIYKaIIMX OCHOBOHM uid (OPMHUPOBAHHS MPEICTABIEHUI O eCTeCTBEHHO-HAYyYHOW KapTHHE
MHpa, O METOJaX HAYYHOTO IMO3HAHUS, CTPOSHUH, MHOT00Opa3nu M OCOOCHHOCTSX JKHMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allly, BEIAIONINXCS OTKPBITHAX H COBPEMEHHBIX MCCIICIOBaHUIX B OMOJIOTHY;

(dopmupoBaHue y OOYYaroOIMXCS TO3HABATENLHBIX, WHTEIJICKTYallbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
npollecce aHaM3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMH HayYHBIX B3IIISZOB, HACH U MOIX0J0B K U3YUCHHIO KHUBBIX
CUCTEM Pa3HOT'0 YPOBHSI OpraHU3aliH;

CTaHOBIICHHE Yy OOYyYaromuxcs oOmel KyabTypbl, (YHKIHMOHAILHOH TIPaMOTHOCTH, pPa3BHTHE YMEHUI
OOBSCHSTH U OIICHUBATH SBJIICHUS OKPY)KAIOIIET0 MUPA XKUBOW MPUPOIBI HA OCHOBAHWH 3HAHUH U OMBITA, TOTYYEHHBIX
MIPU U3Y4EeHUHU ONOJIOTHH;

(hopMupoBaHue y 00y4arONIMXCsl YMEHUN WIUTFOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUHN B TPAKTUYCCKOM
JeSITEIbHOCTH YeNIOBEeKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOIOTUH B arpoOHOTEXHOJIOTHA;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHMS UEJIOBEKOM MKHBOH MpPUPOABI, HEOOXOAUMOCTH
0epe’KHOTO OTHOLICHUS K HEH, COOIOACHUS STHYECKUX HOPM NIPH MPOBEACHHH OMOIOTHUECKUX HCCIIEOBAHMIA;

OCO3HAHHE [EHHOCTH OHMOJIOTHYECKUX 3HAHUH JJIsl TOBBINICHUS YPOBHS JKOJOTHUYECKOW KYIBTYpPBI, IS
(hopMHpOBaHUS HAYYHOTO MUPOBO33PEHHS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHWK M YMEHHUH B TIOBCEIHEBHOM YKM3HU UIS OLEHKH IOCIIEACTBUI CBOEH
JeSITEIbHOCTH 110 OTHOLICHUIO K OKpY’Karolled cpene, COOCTBEHHOMY 3I0pOBbI0, 0OOCHOBaHHME M COOIOACHUE MEp
npoUITaKTHKY 3200JIeBaHUH.

B cucreme cpennero obmero oOpasoBanus «buonorusi», nzydaemas Ha 0a30BOM YpOBHE, SIBISIETCS
00s13aTeIbHBIM y4EOHBIM TIPEAMETOM, BXOISIIMM B COCTaB NpeAMeTHOH obOmactu «EcTecTBeHHO-HAaydHBIE
MPEIMETHIY.

st n3yuenus Ouonoruu Ha 6a30BOM YpOBHE CpeHero odero oopasoBanus oTBoauTcs 68 gacos: B 10 kiacce
— 34 4aca (1 yac B Henemo), B 11 kmacce — 34 yaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorns kak Hayka.

Buonorust xak Hayka. CBsi3b OMOJOIMM C OOLIECTBEHHBIMH, TEXHHMYECKHMMH M JPYTUMH €CTECTBEHHBIMH
Haykamu, Quirocodueii, STUKON, SCTETUKONH U MpaBoM. Poik Ouojoruu B ()OPMHPOBAHHHA COBPEMEHHON Hay4HON
KapTuHbl Mupa. Cucrema OMOJIOrHYECKHUX HaYK.

Metoapl NO3HaHUS KUBOW NPHUPOJbI (HaOIr0IeHNe, SKCIEPUMEHT, ONMCAHUE, U3MEPEHHE, KIacCH(UKAIMS,
MOJIETMPOBAaHNE, CTATUCTHYECKAs 00padOTKa JaHHBIX).

JdemoHcTpanum:

IToptpetsi: Y. JdapBun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®. Kpuk.

TaGmuib! 1 cxeMbl: «MeToIbI TO3HAHUS KHBOU ITPUPOIBD».

JlabopaTopHble U IpaKkTHYecKHe padoThl:

IIpaxtrueckas padota Ne 1. «Mcmonp30BaHue pa3TUIHBIX METOOB MTPH N3YICHUH OHOIOTHIECKIX O0BEKTOBY.

Tema 2. )KuBble cUCTeMbl U MX OPraHU3aLMsl.

JKusble cucrembl (OMOCHCTEMBI) Kak TpenaMeT wu3ydeHust Ouonoruu. OTiH4YMe KHUBBIX CHCTEM OT
HEOPraHWYECKOW MPUPOJIBIL.

CRoiicTBa OMOCHCTEM M HX pasHooOpaswe. YPOBHH OpPTaHHM3AIlUHd OMOCHUCTEM: MOJICKYJISIPHBIA, KICTOUHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, MTOMYIIAIIMOHHO-BUAOBON, YKOCUCTEMHBIN (OMOTCOIIEHOTHIECKHI ), OnocqepHBI.

JdemoncTpanum:

Tabmump! 1 cxembl: «OCHOBHBIE IPU3HAKU )KU3HW», «Y POBHH OpTaHHU3AIMH KUBOW MIPUPOIBI».

O6opynoBanue: Mozenb Moekyisl JJHK.

Tema 3. XumMnyeckuii cocTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUM COCTaB KIETKA. XHMHUYECKHE JIIEMEHTBI: MAaKpOJJIEMEHTHI, MUKPO3JEMEHThl. Boma u
MHUHEpaJIbHbIE BELIECTBA.

DyHKINN BOJBI 1 MUHEPAIBHBIX BElIeCcTB B KieTke. [lonnepxanne ocMOTHYECKOTo OanaHca.

benku. CoctaB u ctpoeHne OeiakoB. AMMHOKHCIOTHI — MOHOMeEpHI OenkoB. HezamMeHUMBIE W 3aMEHHUMBIE
AMUHOKHCIIOTBl. AMHHOKHUCIIOTHBIH COCTaB. YPOBHHM CTPYKTYphl OEIKOBOW MOJIEKYNbl (TIEpBHUYHAsA, BTOPUYHAS,
TpeTHUYHas ¥ YeTBEpTHYHASA CTPYKTypa). XUMHUYeCKue cBoiicTBa OenkoB. buonornueckue GpyHKunu OeNKoB.

®epMeHTBl — Ouonoruueckue Karanuzatopbl. CrpoeHue (epMeHTa: aKTHBHBIM LEHTp, CyOcTpaTHas
cneunguanocts. Kopepmentsl. Buramunbl. Otinuuns pepMeHTOB OT HEOPTaHUUECKUX KaTalu3aTOPOB.

YrneBoapl: MOHOcaxapuibl (IJIIOKO3a, pub03a M Je30Kcupubo03a), aucaxapuibl (caxaposa, JIaKTO3a) U
noJjucaxapusl (Kpaxmall, IIIHKOTeH, IeJuTroo3a). bruomornueckue (yHKINT YTICBOIOB.

Jlunuapr: Tpuraunepusl, Gocdonunuasl, crepousl. [ napodunsHo-ruapodoOHbIe cBOMCcTBA. Bromornueckue
¢yHkuny munuaoB. CpaBHEHUE YTIICBOAOB, OSITKOB M JIUMUI0B KaK HCTOYHUKOB SHEPTHU.

Hyxknennossie kucnotsl: JJHK n PHK. HykneoTunsr — MoHOMEpBI HYKIEHHOBBIX KHCIOT. CTpoeHue U pyHKIHUN
JHK. Ctpoenue u ¢pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKImH.

Hutonorust — Hayka o kietke. Kieroynas Teopust — nmpuMep B3auMMOJCHCTBUS uaeld U (akToB B HAYIHOM
MO3HAaHUU. MeTO/bl U3Yy4UEeHHUS KIETKH.

Knerka kak nenocrtHast )kuBas cucrema. O0111e MPU3HAKK KIIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa, MOJICKYJTbI
JIHK kak reHeTHYeCKHii anmnapar, CHCTeMa CUHTe3a OeKa.

Tumel KJIETOK: SyKapHOTHYECKas U MpokapuoTuieckasi. OCOOCHHOCTH CTPOCHHUS MPOKAPHOTUIECKOM KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHue 3yKapHOTHYECKOH KiIeTKH. OCHOBHBIE OTJIMYHUS PACTUTENLHOM, JKUBOTHOH 1
rpUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKaTuKC, WX (yHkumu. Ilnasmarndeckas
MeMOpaHa, e€ cBoiicTBa n (yakuu. l{nTomnazma u e€ opranonasl. OmHOMeMOpanHbIe opraHouas! kieTku: JIIC,
anmapat ['onbmpku, au3ocomsl. [lonyaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHAPUH, miacTuisl. [Ipoucxoxnenue
MUTOXOHIpPUH W TutacTud. Buapl mnactun. HememOpanHbIE OpraHoubl KIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP,
LEHTPHOJIN, PECHUYKH, XI'YTHKH. DyHKINN OpraHon10B KIETKH. BKiroueHus.

Anpo — perynasaTopHbIi LeHTp KieTku. CTpoeHue spa: saepHas 000J104Ka, KapuoIUIa3Ma, XpOMAaTHH, SIPBILIKO.
XpOMOCOMBI.

TpaHcIOpT BELIECTB B KIETKE.



JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryxk, P. I'yk, T. llIsanu, M. lIneitnen, P. Bupxos, /x. Yorcon, ®. Kpuk, M. Yunkumuc, P.
®panxnu, K. M. bap.

Huarpammsl: «PacrpeneneHne XuMUYECKUX NIEMEHTOB B HEXUBOU NIpUpPOE», «PacnpeneneHue XuMUIeCKux
3JIEMEHTOB B KUBOW IPUPOIECH.

Tabmuuel u cxemsl: «lleproandeckas Tabiuma XMMHYECKUX 3JIEMEHTOBY», «CTpOCHHE MOJIEKYJbl BOABLY,
«buocunTe3 Oenkay, «CtpoeHne monekynsl Oenka», «Ctpoenme ¢epmenta», «HykmenHoBble kucmotel. JTHK»,
«Ctpoenne monekyinsl ATOy, «CTpoeHne 3yKapuoTHIeCKOH KIIEeTKH», «CTpoeHHE KUBOTHOW KIIeTKm», «CTpoeHne
pacTUTEeNnbHOM KiIeTKH», «CTpOoeHHE IPOKApUOTHUECKOH KIETKH», «CTpoeHHe supa KICTKW», «YTJIEBOIBD»,
«JInmmaeny.

O06opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyHAOBaHHE IS TPOBEIACHUS HAOMIOACHUN, W3MEpeHU,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHbIX, )KUBOTHBIX U OAKTEpHANIbHBIX KIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThl:

JlabopartopHas padora Ne 1. «/3yueHue KaTaIuTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha IPUMEpE aMUJIa3bl WK
KaTajiasbl)y.

JlaGoparophas pabota Ne 2. «/3yueHue CTPOCHHUS KIIETOK PACTEHUM, J)KUBOTHBIX U OAKTEPUH ITOJT MUKPOCKOIIOM
Ha TOTOBBIX MUKPOIPENapaTax U X OMUCaHUE.

Tema 4. ’KusneaeaTeIbHOCTh KJICTKH.

OOMeH BellecTB, UM METa00MU3M. ACCUMHIISIINS (TIACTUUECKUI 00MEH) M JUCCUMMIISIINS (SHEPreTHIECKUi
00MEH) — JIB€ CTOPOHBI €JMHOTO Tpoliecca MeTadoIu3Ma. PoJb 3aKOHOB COXpaHEHHS BENIECTB U SHEPTUH B TOHUMAaHUH
MeTabonn3ma.

Tunsl oOMeHa BemlecTB: aBTOTPOQHBIH U TerepoTpodHBIH. Ponb ¢depMeHTOB B OOMEHE BeUIeCTB U
MIPEBPAICHUN SHEPTHUHU B KJIETKeE.

®otocunre3. CperoBass W TemMHOBas Qas3bl QoTtocuHTe3a. Peaknum ¢orocuHTe3a. IPPEKTUBHOCTH
¢dorocunTe3a. 3HaueHue GoTocuHTE3a I KU3HU Ha 3emie. BnusHue ycinoBuil cpensl Ha GOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHN €r0 IPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUH.

XeMocHHTe3. XeMOCHHTE3NpYIoIne OakTeprn. 3HaUYCHHE XeMOCHHTEe3a JUISl )KU3HU Ha 3eMIIe.

OHepreTuueckuil 0OMeH B KileTKe. Paciiensenne BemecTs, BbIIEICHUE U aKKYMYJIHPOBaHUE SJHEPTUH B KIIETKE.
Oranbl sHepreTudeckoro oomena. ['nmkonu3. Bpoxkenne u ero Bumbl. KucimopoaHoe oKucleHHE, WM KIETOYHOE
neixanue. OxucnurensHoe hochopunupoBanue. DPPEeKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

Peakiun Matpuunoro cunresa. ['enernueckast unpopmanus u JJHK. Peannzanus renernueckoit nHGopmManun
B kieTke. ['eHeTnyeckuil kox u ero coiictsa. Tpanckpunuus — maTpuunblii cuate3 PHK. Tpancusiuns — Ouocunres
Oenka. Dransl Tpancanun. KoxupoBanue aMuHOKUCIIOT. Posb pubocom B OnocunTese Oenka.

Hexnerounsle ¢opmbl xu3Hu — BUpYCHl. VcTopusi oTkpeiTust BupycoB (. M. MBanoBckuit). OcobeHHOCTH
CTPOCHUS M ’KM3HEHHOTO IMKJIa BUpYcoB. bakrepuodaru. bonesnu pacTeHnil, 5)kUBOTHBIX M YEIOBEKa, BHI3BIBACMBIC
Bupycamu. Bupyc ummynoneduuunta yenoseka (BHUY) — Bozoyaurtens CI1M/a. OOpaTHas TpaHCKpHIILUS, peBepTa3a
u uHTerpasa. [Ipodunakruka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHHIA.

JdemoHcTpanum:

IToprpetsr: H. K. Konsuos, 1. U. IBanosckuii, K. A. Tumupszes.

Tabmumpr u cxembl: «Tunbl mutaHus), «MeTabomusmy», «MUTOXOHIAPHS», «DHEPreTUYECKU OOMEH»,
«Xnopomnact», «Dotocunres», «Ctpoenne HAHK», «Crpoenne u QyHKIMOHMpOBaHHE TeHa», «CHHTE3 Oenkay,
«[enernueckuii kom», «Bupyce», «bakrepuodaru», «CrtpoeHne u xu3HeHHBIH nukn Bupyca CIIW/a,
Oakrepuodaray, «Permmuxanuns JHK».

Oo6opynoBanue: moaenu-anmunkanuu «Y apoenue JJHK u Tpanckpunmusy», «buocuntes Oenka», «CtpoeHue
KJIETKW», MoJenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe M HHAMBHUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KiteTounbIi UKIT, HITH )KU3HEHHBIHN ITUKI KieTkH. HTepdasza u MmuTo3. IIporieccsl, mpoTekaromue B mHTepdase.
Perummkamms — peakius matpuanoro cuHTe3a JIHK. CtpoeHne xpomocoM. XpoMOCOMHBINH HabOp — KapHOTHIL.
JuriouaHelid ¥ TAIUIOMOHBIA XPOMOCOMHBIE HaOOpbl. Xpomatuzpl. LluTonorndyeckne OCHOBBI Pa3MHOXKEHUS H
WHAMBHIyaIbHOTO PA3BUTHS OPraHU3MOB.

Jenenne xnerkn — muto3. Cragum Muro3a. IIpomeccel, MpoUCXOAANIME HAa pPa3HBIX CTagUsAX MHUTO3A.
Buonoruueckuii cMbpIC MUTO3A.

[IporpamMmmMupyemas TubeIb KISTKH — aromTo3.



®opMBI pa3MHOKEHHS OPTaHU3MOB: 0ECTIOI0e U MOJI0BOE. Bumbl 6ecronoro pa3sMHOKEHH: AeTIeHHE HallBOE,
MOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHWE, BETETATHBHOE pa3MHOXKeHWe. LckyccTBeHHOE
KJIIOHUPOBAaHHUE OPTaHU3MOB, €TI0 3HAUYCHUE IS CETICKIINN.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIIOJIOTO.

Metiioz. Ctaguu Mmerosa. [Ipoueccsl, mpoucxosdmue Ha craauax Meiosa. IloBeneHue xpomocom B Mmeiiose.
Kpoccunrosep. buonoruueckuii cMbICa U 3Ha4€HUE MeH03a.

l'ametorenes — mpomecc 00pa30BaHUS TOJOBBIX KIETOK Y JKUBOTHBIX. [l0MOBBIE Kene3bl: CEMEHHUKH M
suaHrkr. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIIETOK — TaMeT (CIepMaTo30ui, SHIEKIeTKa) — CIIepMaToreHe3 U
oBorene3. OcoOOEHHOCTH CTPOEHUS SHIEKIETOK U criepMato3onoB. OmrogoTBopenue. [lapreHorenes.

WuauBuayansHoe pa3BuTHe (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTanbl SMOPHOHAIEHOTO
Pa3BUTHS Y TO3BOHOYHBIX )KUBOTHBIX: APOOJICHNE, racTPyJIsius, opranoreHes. [loctaMmOpruonanbHoe pa3BuTue. THIbl
MOCTAMOPHOHAIBHOTO Pa3BHUTHS: TPSAMOE, HEMpsiMoe (JTMYIWHOYHOE). BrmsHue cpenbl Ha pa3BUTHE OPTaHU3MOB,
(hakTOpBI, CTOCOOHBIE BEI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Pocr u pazsutue pacrennii. OHTOTeHE3 IBETKOBOTO PACTEHUS: CTPOCHNUE CEMEHH, CTaIUN Pa3BUTHA.

Jemoncrpanuu:

Tabmumel 1 cxembl: «@DOpMBI pasMHOXKEHHMS OpPTaHU3MOBY, «J|BOHHOE OIUIOZOTBOPEHHE Yy IIBETKOBBIX
pacteHmit», «BereraTHBHOE pa3MHOXCHUE pacTeHHi», «/leneHne kiaeTku 6akrepui», «CTpoeHHE MOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMmbl», «Knerounsrit mukmy, «Pemmukanus JHK», «Mutos», «Meiiosy, «[Ipsmoe u Henpsamoe
pa3Butuey, «'aMeToreHe3 y MICKOMUTAIOIINX U YeJIOBeKa», « OCHOBHBIE CTaIUU OHTOTCHE3a.

O6opynoBaHre: MHKPOCKOI, MHKpompenapatsl «CrepMaTo30uasl  MIICKOIIATAIOMEro», <« SIHIeKneTka
MJICKOTTUTAIONIETO», «KaproknHe3 B KIIETKaX KOpEITKa JIyKa», MarHUTHAsT MOJIS/Ib-allIIuKanus «/lenenre kieTkmy,
mogens JJHK, Monens MetadazHol XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGoparopuast padora Ne 3. «HaOmromeHue MHUTO3a B KJIETKaX KOHYMKA KOPEHIKA JyKa Ha TOTOBBIX
MUKpOITpenapaTax».

Jlaboparopnas padota Ne 4. «M3ydeHue cTpOCHHUS MOJOBBIX KIETOK HA TOTOBBIX MUKPOIIPEiapaTax».

Tema 6. HacyieicTBEHHOCTh M1 U3MEHYUBOCTH OPraHU3MOB.

[IpenMert u 3amauu reHeTHKU. MicTopus pa3BUTHS TEHETUKHU. POJIb IUTOIOTHU U 3MOPHOJIOIUY B CTAHOBJICHUH
TeHEeTHKH. Bkimax poccHiCKMX W 3apyOeKHBIX YUYEHBIX B  Pa3BUTHE TI'EHETUKH. METOAbl TeHETHKH
(TMOpPUIONOTUYECKUH, IIUTOICHETUYCCKUN, MOJEKYJIIpPHO-TeHeTHUecKnii). OCHOBHBIC TCHETUYECCKHE TOHSITHS.
I'eneTndeckasi CMUMBOJIMKA, UCTIOIb3YyeMasl B CXeMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBIIeHHBIe [. Mennenem. MoHOTHOpUIHOE CKpEIIMBaHUE.
3aKkoH ennMHOo00pa3us THOPUIOB MEePBOTO MOKOJIeHUs. [IpaBruio JOMUHUpPOBaHUS. 3aKOH PaCIIEIUICHUs MTPU3HAKOB.
T'uniore3a uncrorel ramert. [1oHOE U HEMOTHOE JOMUHUPOBAHUE.

JlurnOpuaHoe ckpeuiuBaHue. 3aKOH HE3aBHCHMOI'O HACICIOBaHMs MPU3HAKOB. l[UTOreHeTHYECKUE OCHOBBI
JIUTUOPUTHOTO CKpEIMBaHUS. AHAIH3UPYIOIIee CKpelnBanue. Vcnoiap30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS JITIS
oTpeieNIcHNsI TEHOTUIIA OCOOH.

CueruieHHOe HaclieloBaHMe Npu3HakoB. Padora T. Moprana mo CHEIUICHHOMY HAcCJICOBAHHUIO TEHOB.
Hapyiienue cuersieHus: TeHOB B Pe3yJIbTaTe KPOCCUHTOBEpa.

XpoMOCOMHasl TEOpUs HACIEACTBEHHOCTHU. | eHeTUYEeCKUE KapPTHI.

I'enetuka nona. XpoMOCOMHOE OIpejaesieHrue mojia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIE U
reTeporaMeTHbIe opraHu3Mel. HacrnenoBanue npru3HaKoB, CHETICHHBIX C MTOJIOM.

M3menunBocTh. Buapl W3MEHUYMBOCTU: HEHACIEACTBEHHAass M HacleACTBeHHas. Pomnb cpeasl B
HEHACIIEZICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTHKA MOAU(DUKANMOHHON HM3MEHUYMBOCTH. BapualMoHHBINA Pl H
BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHblE M KauyeCTBEHHBbIE MPU3HAKK U UX HOpMa
peaxmun. CBoiicTBa MOAH(PHUKAITMOHHON U3MEHINBOCTH.

HacnencrBeHHas, WM reHOTHIIHYECKas, H3MEHYNBOCTL. KOMOMHATHBHAS M3MEHYMBOCTL. Meii03 U IOJ0BOM
MpoIecc — OCHOBAa KOMOWHATHMBHOM W3MEHYMBOCTH. MyTallmoHHAsT W3MEHYMBOCTH. Kiraccmdukamus MyTarwii:
TeHHBIE, XDPOMOCOMHBIE, TeHOMHBIE. UacToTa v mpu4YrHBI MyTanuil. MytareHHbie (pakTopbl. 3aKOH TOMOJIOTHIECKUX
PsI0B B HacieacTBeHHOH u3MeHunBocty H. Y. BaBuioga.

BresinepHas HacneACTBEHHOCTh U U3BMEHUUBOCTD.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABI TEHETUKHM YEJIOBEKA: TIEHEATIOrHYECKUH,
OJIM3HEOBBIN, IUTOTCHETUYECKUN, OMOXMMHYECKHH, MOJEKYyIsIpHO-TeHeTHdeckuil. CoBpeMeHHOEe OIpeeieHre



TEeHOTHNA: TIOJHOTEHOMHOE CEKBEHHPOBAaHWE, TE€HOTHIIHPOBAaHWE, B TOM umcie ¢ nomombio [II[P-anmanmza.
HacnencTBennsie 3a001eBaHNs YelIOBEKa: T€HHBIE 00JIe3HU, OOJIE3HH C HACIIEICTBEHHOHN MPEApPaCIIOIOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTHueckne W TeHepaTuBHbIE MyTaruu. CTBOJIOBBIE KIETKH. [IpWHIMIBI 3710pOoBOTO
o0Opa3a JKM3HM, IAMArHOCTHKH, NPO(PHIAKTHKA M JICYCHUS TI'CHETUYECKHX Ooyie3HeH. MeIuKo-reHeTHUECKOe
KOHCYJIbTHPOBaHWE. 3HaUECHNE MEANIIMHCKON T€HETHKH B MPEIOTBPAIICHUN U JICYCHUN TeHETHYECKUX 3a00IeBaHUN
YeIIoBeKa.

JdeMoHcTpanuu:

IToptpetsr: I. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H. U.
Bagsuios.

Tabnump! u cxeMbl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €TO ITUTOTCHETHIECKast OCHOBAY, «3aKOH PaCIICTIIICHHS
n €ro HUTOIrC¢HCTHYCCKasA OCHOBay, «3aK0H YHCTOTHI ramMeT», ((,Z[I/IFI/I6pI/I]1HOe CKpCIIMBAHHUC, ((LII/ITOJIOI‘I/I‘IGCKI/IC
OCHOBBI TUTHOPUIHOTO CKpemuBaHug», «Meho3», «B3anmoseiicTBue amienbHbIX TeHOB», «['eHeTndecKkue KapThl
pacTeHu#, )KUBOTHBIX U YelloBeKay, «[ eHeTnka monay, «3aKOHOMEPHOCTH HACJIEIOBAHHA, CIIETUIEHHOTO C TIOJIOM»,
((KapI/IOTI/IHBI YCIOBCKa HW  KHMBOTHBIX), ((BI/IIII)I U3MCHYUBOCTHY, <<MO}II/I(I)I/IKaI_[I/IOHHaSI HN3MCHYUBOCTH),
«HacnenoBanwue pesyc-thakropar, «I eHeTnka rpymm KpoBm», «MyTallmoHHAs N3MEHIUBOCTH.

ObopynoBanue: Mojenu-amuMkanu «MOHOTHOpUAHOE CKpelrBaHue», «HemonHoe IOMHHUpPOBaHHUEY,
«durnbpugHoe ckpemBanue», «llepekpéct XpoMocoM», MHKPOCKON M MHUKponpenapar «Jpozoduna» (Hopma,
MyTaluu (GOPMBI KPBIIBEB U OKPACKH Tena), repoapuii «I opox moceBHOI».

JlabopaTopHble U MPaKTHYeCKUe PadOThI:

JlaGoparopnas padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIAHOIO M IUTHMOPHIHOIO CKPEIIUBAHUSA Yy
Jp030(HITBI HA TOTOBBIX MUKPOTIPETIapaTaxy.

JlaGoparopnas pabota Ne 6. «M3yuenue Moau(UKaIMOHHON H3MEHYUBOCTH, IIOCTPOCHUE BAPHAIIMOHHOTO psjia
Y BapualMOHHON KPUBOI».

JlaboparopHast pabota Ne 7. «AHaNU3 MyTauuid y Apo30QuiIsl Ha TOTOBBIX MUKPOIIpEnapaTax».

[paktuueckas padota Ne 2. «CocraBieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexius KaK Hayka U Mpoliecc. 3apok/IeHHe CelIeKIy 1 foMecTukanus. Yuenue H. V. BaBusosa o 1ieHTpax
NPOMCXOXKICHUS U MHOTO00pa3us KyJIbTYpHBIX pacTeHHH. LIeHTpbl MPOUCXOKACHUS TOMAIIHUX XKUBOTHBIX. CopT,
MOpO/JIa, ITaMM.

CoBpeMeHHBIE METOIbI CEJIEKLIUN. MacCOBBIN U MHAMBUAYAIBHBIN OTOOPHI B CENEKINN PACTCHUH U )KUBOTHBIX.
OneHnka skcTepbepa. bianskopoacTBeHHOE cKperuBanue — HHOpuAKHT. YncTas muaus. CKpelnBaHHe YUCTHIX JTHHUH.
I'ereposuc, nnmm rubpuanas cuna. HepoactBeHHoe ckpermuBanue — ayTopuaunr. OtnanéHnas ruOpuausanus u eé
ycriexu. MICKycCTBEHHBI MyTareHe3 W IMOJIyYeHUE MOIUTUIONIOB. J(OCTIKEHUS CeNeKIINK PACTeHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

BuotexHonorus kak orpacib NIpoU3BOACTBA. [ eHHas WHKeHepHsl. DTanbl co3nanus pekomounanTaoi JHK u
TpaHCTeHHBIX opraHu3MoB. Kierounas wumkenepus. Kierounele KyapTypbl. MHKPOKJIOHAJIBHOE Pa3MHOXKECHHE
pactennii. KnonnpoBaHue BEICOKOIIPOAYKTUBHBIX CEIbCKOX03IHCTBEHHBIX OPIaHU3MOB. DKOJIOTHUECKUE U ITUUECKUE
npobiemsl. 'MO — renetTrnuecky MOTUGHUINPOBAHHBIE OPTaHU3MBI.

JeMoHCTpauuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabnumpl u cxeMbl: kapTa «LIeHTpBI MPOMCXOXKIECHUS U MHOT000pa3usi KyJIbTYPHBIX pacTeHuit», «lloposs
JIOMAITHUX JKUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHmi», «OTnanénHas ruopuamnsanus», «Padboter akanemuka M. @.
WBanoBay, «llomumnonaus», «OOBEKTHI OHOTEXHONOTHUW», «KIleTouHBIE KyIBTYphl U  KIOHHUPOBaHHEY,
«KoHcTpynpoBaHue 1 IepeHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYISKH TUIOOB U KOPHEIDIOJOB JUKHUX (DOPM M KYJIBTYPHBIX COPTOB PacTeHHH, repOapuit
«CenbCKOX03SCTBEHHBIC PACTEHUS.

JlaGopaTopHble H IpaKTH4YeCKHe padoThI:

Oxckypeust «OCHOBHBIE METOIBI WM JOCTIKEHHS CEJeKIMH PACTeHWH W JKUBOTHBIX (HA CEIEKIHOHHYIO
CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENEHBIA y4YacTOK, B TEIUIMYHOE XO3SHCTBO, J1A0OPATOPHUIO
arpOyHUBEPCUTETA WIH HAYYHOTO [IEHTPA)».



11 KJIACC

Tema 1. JDBosIOLIMOHHASA OHOJIOTHS.

[Ipeanocsuiku BO3ZHUKHOBEHHS SBOJIOLNMOHHON TEOpHH. DBOJIOLMUOHHAS TEOPHS U €€ MECTO B OHMOJIOTHH.
BrnusiHue 3BONMIOLMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHU U APYTHX HAYK.

CBunerenscTBa  dBONMOLMU.  [lajgeoHTOJOrMUYECKHE:  TOCIEAOBATENbHOCTh  MOSBIEHUS  BHJIOB B
NaJICOHTOJIOTUYECKOM JIETOMUCH, Mepexoanbie GopMbl. buoreorpaduyeckue: cxoAacTBo U pasnuuue (payH u diop
MaTEepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHe: CXOJCTBA W pa3iuyus SMOPHOHOB pa3HbIX BHJOB IO3BOHOUYHBIX. CpaBHHTEIHHO-
AHATOMHNYCCKHUC: T'OMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMEHTApPHBIC Oprassbl, aTaBU3MBbI. MOJ’ICKy.TIHpHO'
OMOXMMHUYECKHE: CXOJCTBO MEXaHN3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OomronionHas Teopud Y. Jlapsuna. [Ipe1nocbuiki BOSHUKHOBEHUS AApBUHU3MA. J[BHKYIITUE CHITBI 3BOTIOIIMH
Bu0B 10 apBuHy (M30BITOYHOE pa3MHOXKEHUE NMPH OrPaHUYEHHOCTH PECYpPCOB, HEONpeaenEHHas NW3MEHUYUBOCTD,
0opn0a 3a cyIecTBOBaHUE, ECTECTBEHHBIH 0TOOP).

Cunretnueckas Teopus aposmonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [lomynsaus kak eAMHNLA BU1a U 3BOIOINH.

JBwxkymue cuibl ((akTophl) SBOJIONMU BUIOB B HpHUPOJE. MyTalMOHHBIA MPOIECC U KOMOWHATHUBHAS
W3MEHYHBOCTHG. [lonmysiroHHbIe BOTHBI U Apeid reHoB. M3omsius u Murpanus.

EctecTBeHHbIl 0TOOP — HampaBisFOmuid hakTop 3BONFOIHH. DOPMBI €CTEeCTBEHHOTO 0TOOpA.

[IpucmocoOeHHOCTh OPraHU3MOB KaK pPe3yNbTaT 3BONIONHH. [IpuMepbl mpucmocoOiieHuil y OpraHu3MOB.
ApomMopo3bl 1 nAKOaAAIITAIIH.

Bun u BumooOpaszoBanme. Kputepmm Buma. OcHoBHBIE (GOpMBI BHIO0Opa30BaHUA: TeorpaduIecKoe,
3KOJIOTHYECKOE.

MakposBomonus. DOpMBI  IBOIIONUH:  (PUIETHYSCKAs, JAWBEPreHTHAs, KOHBEPICHTHAs, IapauielbHasl.
HeobparumocTs 3BoMONNN.

[IpoucxoxneHue OT HecleNUANH3UPOBAHHBIX TpeaKoB. lIporpeccupytomas crenuanuzanus. ATanTHBHAS
panuanusi.

JdemoncTpanum:

IToprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap, 2. I'ekkens, ®. Mromep,
A. H. Cesepros.

Tabnumpl u cxembl: «Pa3BuTHE OpraHHMYECKOr0 Mupa Ha 3emiiey», «3apoAbIINIH MMO3BOHOYHBIX KHUBOTHBIX),
«Apxeontepukc», «DopMmbl OOpbOBI 3a cymiecTBOBaHHE», «EcrecTBeHHBIN 0TOOP», «MHOrooOpasue CcopToB
pactenuiy, «MHOTO00pa3ue Mopo JKUBOTHBEIX», «llomymsmimy, «MyTalmoHHasT H3MEHIHBOCTEY, «APOMOP(O3EI»,
«Mmnoananranuny, «O0IIas nereHepanusy, «BmKymne cHTel dBomonnmny, «Kapra-cxema MapuipyTa myTeniecTBHs
Y. [apBuna», «bopnba 3a cymecTBoBaHue», «lIpucnocoOaeHHOCTs opranu3smMoB», «I'eorpadudeckoe
BUI000pa30BaHUE», « IKOIOTHUECKOE BHI000Pa30BaAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOAOB U CEMSH, KOJUTEKIIHS
«IIpumeps! 3aIUTHBIX TMPUCTIOCOOTIEHH Y )KUBOTHBIX», MOJienb « OCHOBHBIE HAIPABIICHUS DBOJIOIII», 00hEMHAS
Mozienb «CTpoeHre TOJIOBHOTO MO3Ta II03BOHOYHBIX).

buoreorpaduueckas kapra mupa, Koutekuus «DopMbl COXpaHHOCTH MCKOMAEMbIX KHUBOTHBIX M PACTCHUN,
Mozeib anmkanus «llepekpéct xpoMmocom», BiIaxXHbIE IpenapaTsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JIATYLIKNY,
MUKporpemnapar «Jpozodunay (Hopma, MyTanuu GOpPMbI KPBUIBEB U OKPACKHU TejIa).

JlabopaTopHble U MPaKTHYeCKHe PadoThI:

JlaGopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHUECKOMY KPHTEPHIOY.

JlaGopaTtopnas padora Ne 2. «Onmucanue npucroco0JEHHOCTH OpTraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HH Ha 3emJie.

ﬂOHay‘IHBIe MMPpEACTaBJICHUA O 3apOXKJACHUHN KHU3HU. HaquHe TUIOTE36l BO3ZHUKHOBEHHUS >KM3HHM Ha 3eMile:
a0WoreHes M maHCHepMHUS. XHUMHUYECKass SBONIONMS. AOHOTCHHBIM CHHTE3 OPraHUYEeCKHX BEIIECTB U3
HEOPraHWYECKUX. DKCICPUMEHTAILHOE TIOTBEPKICHUE XUMHUECKOM BOIONMU. HayampHbIe 3Tarbl OMOJIOTHYSCKOM
spomonuu. ['nnoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX CTPYKTYP M BOZHUKHOBEHHE MPOTOKIETKH. [lepBhie
KJIETKH U WX 3BoJonud. DopMUpPOBAaHUE OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB.

PazButne xxu3HM Ha 3eMIIe 10 dpam U niepuoam. Katapxeit. Apxetickas 1 mpoTepo3oiickas 3psl. [laneosotickas
9pa u € MepuoIibl: KEMOPHIICKUH, OPAOBUKCKUN, CHITYPHHUCKUHN, T€BOHCKHIH, KAMEHHOYT OJILHBIH, IIEPMCKHA.



Meso3olickas 3pa u €€ epuoabl: TPUACOBBIM, FOPCKUM, MEJIOBOM.

Kaiino3zolickas spa u e€ nepuopl: MajieoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapaKTepI/ICTI/IKa KiIInMaTa U T'COJIOTHYCCKUX ITPOLECCOB. OCHOBHEBIE JTaIbI OBOJIFOIUH PACTHUTCIILHOTO U
JKUBOTHOTO MHpa. ApomMop¢o3bl y pacTeHUH W KUBOTHBHIX. [losiBIeHME, pacIBeT W BBIMHUPAHHME TPYII >KUBBIX
OpTaHHU3MOB.

Cucrema opraHM4eCKOro MUpa Kak oTpaskeHue dBomonni. OCHOBHBIE CHCTEMATHYECKUE TPYTINTBI OPTaHHU3MOB.

OBOJIIOLIMS YeJIOBEKAa. AHTPONOJIOrUs Kak Hayka. Pa3BUTHE NpeNCTaBiICHUN O MPOUCXOXKIACHUM YEJIOBEKA.
MeTtoapl n3ydeHnus aHtpororeHeza. CXoICTBa W pa3iMuWs YEIOBEKa W JKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE
YeJI0BeKa.

JBwxymue cunbl ((akrtopsl) anTpomoreHe3a. HacmencTBeHHas W3MEHYHBOCTH M €CTECTBEHHBIA OTOOP.
OOuiecTBeHHBI 00pa3 KHU3HU, H3TOTOBIICHUE OPYAUH TPY/a, MBIIIICHUE, PeUb.

OCHOBHBIE CTaAuM W BETBU SBOJIOLMM YEJIOBEKa: aBcTpasonuTeku, UYenoBek ymenslil, Yenosek
npsMmoxoasmui, YenoBek HeaHaepTainbckui, YenoBek pasyMHbld. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHMUS, 00JIACTH PACTIPOCTPAHEHHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYIHI.

Uenoseueckne pacel. OCHOBHBIE OONBIINE pachl: €BPONEOUAHAs (E€BpasuWiCKas), HErpo-aBCTPAIOHIHASL
(PKBaTOpHManbHAasi), MOHTOJIOMAHAS (a3MATCKO-aMepUKaHCKass). YepThl NpUCIOCOOICHHOCTH TMpeACcTaBUTENCH
YeJIOBEUYECKHX pac K YCIOBUSM cyllecTBoBaHUs. EnuHcTBO UenoBedyeckux pac. Kpurnka pacusma.

JdemoncTpanun:

[optpetsr: ®@. Penn, JI. Ilactep, A. WM. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuuer u cxembl: «BosaukHoBeHmMe CONHEYHOW CHCTEMBD», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenbHas knetkay, <« JKuBoTHas kieTka», «lIpokapmorumyeckas kietkay, «CoBpeMeHHas CHCTeMa
OpraHu4yeckoro Mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHs YeJIOBeKa M YEeJOBEKOOOpPAa3HBIX O00E3bSH,
«OCHOBHBIE Me€cCTa MaJCOHTOJOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO 4YelloBeKay, «JlpeBHeiiue Joau,
«/IpeBHue mroauy, «IlepBble COBpEMEHHBIE JIIOAN», «UeloBedecKue pacsh».

ObopynoBanue: Mmymsxu  «[Ipoucxoxnenne yenmoBeka» (OIOCTBI  aBCTpPaJIONUTEKa, IMUTEKAHTPOIIA,
HeaHJepTalblla, KPOMaHbOHIA), CJCTKH WM M300paKeHHS KaMEHHBIX OPYIMH MEpBOOBITHOrO 4ejoBeKa (KaMHH-
qommepsl, pyouna, ckpebia), reoxpoHojorudeckas Tabnuia, KoeKuus «DOpMBI COXPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U PaCTEHUI».

JlabopaTopHbie U MPaKTHYeCKHe PadoThI:

[paktuueckas padora Ne 1. «M3yyeHne ucKomaeMbIX OCTaTKOB PACTEHUN M KUBOTHBIX B KOJUICKIHSX).

OKcKypeust «OBOJIONMSA OPTaHMYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM KpaeBeI4eCKUH
My3ei).

Tema 3. OpranusmMsl U OKpy:Kamas cpeaa.

Oxojorus Kak Hayka. 3afjaud U pa3fesibl 3KOJIOTHU. MeToabl HKOJIOTHYECKHUX UCCIIeIOBaHUN. DKOJIOTnYeckoe
MHPOBO33PEHHE COBPEMEHHOIO YEJIOBEKa.

Cpenpl 00MTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYILIHASI, IOYBCHHAs, BHYTPUOPraHU3MEHHAS.

Okonoruueckue ¢axTopel. Kiaccudukamust skonorndyeckux (GakTopoB: abWOTHUYECKUEe, OUOTHYECKUE |
aHTpoNoreHHsIe. JleiicTBIE SKOIOrMYeCcKUX (PaKTOPOB HA OPraHU3MBI.

AbGuorndeckue GakTopbl: CBET, TEMIIEpaTypa, BIakHOCTh. DotonepuoausM. [IpucmocobneHuss opraHu3MoB K
neiicTBrIO abnoTndecknx akTopoB. bronornyeckie puTMel.

Buotnyeckue dakropsl. Buasl OHoTHYECKHX B3aUMOJEHCTBUI: KOHKYPEHIHSI, XUITHUYECTBO, CHMOHO3 H €T0
¢dopmel. [lapa3utusm, Koomepauus, MyTyaJlu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HaXJICOHUUECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHrne OMOTHYECKUX B3aUMOIEHCTBUH AJIsl CYIIECTBOBAHHSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTHYeCKre XapaKTePUCTUKU nonyisaiu. OCHOBHBIEC TIOKA3aTeIH MOIMYISIUN: YUCICHHOCTh, TNIOTHOCTD,
POXKIAAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTparys. JIMHaMUKa YHCICHHOCTH MTOMYJISIIIAA U €€ PeryIsIusl.

JdemoncTpanum:

Ioptpetsr: A. 'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabnump! n cxembl: kaprta «lIpupomnbie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY, « DOTOIEPHOINIMY,
«JTomynsiumy, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYIISIIINYA HHPY30pHH-TYPenbKkn», «lumesrie nemm.

JlaGopaTopHble H MpaKkTH4YecKHe padoThI:

Jlaboparopnas pabota Ne 3. «Mopdonmornieckne 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHWIS.

JlaboparopHas pabota Ne 4. « BrusiHre cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpaxTrueckas padora Ne 2. «[Toacu€T MIOTHOCTH MOMYISAIUI pa3HBIX BUAOB PACTEHHUID.



Tema 4. CoobmiecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmecTBo opraHn3MoB — OHoIeH03. CTPYKTYphl OHMOIICHO3a: BHIOBAs, MPOCTPAHCTBEHHAS, TpOhUIecKas
(rmumeBast). Buapl-goMmuHaHThL. CBSI3U B OHOIICHO3E.

DKOJIOTHYECKHE CHUCTEMBI (9KocucTeMbl). [lonsTtHe 00 3KocucTemMe m OuoreoreHo3e. DyHKIMOHATHHBIC
KOMIIOHEHTBI HKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemecTB M TMOTOK SHEPTHH B
skocucreMe. Tpoduueckue (nuimieBbie) ypoBHH dKocucTeMbl. [lumieBpie menu u cetn. OCHOBHBIE ITOKAa3aTeNd
9KOCHCTEMBI: OMoMacca, MPOAYKIUs. DKOJIOTHYECKHe MHPAMHUIBL: MPOAYKIINH, YUCIEHHOCTH, Onomaccel. CBOMCTBa
9KOCHCTEM: YCTOMIMUBOCTD, CAMOPETYIAIH, pa3Butre. CyKieccusl.

[IpuponHbie SKOCHCTEMBI. DKOCHUCTEMBI 03EP U PEeK. DKOCHCTEMAa XBOWHOTO MM IIMPOKOIMCTBEHHOTO Jieca.

AHTpPOTNIOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCHUCTEMBI. YPOOIKOCHCTEMBI. bHOIOTHYECKOE ¥ XO3SICTBEHHOE
3Ha4YEHHE arpOo3KOCUCTEM U yPOOIKOCHCTEM.

bruopasznoobpaszue kak ¢akTop ycTodmBOoCcTH dKocucTeM. CoxpaHeHHe OHWOIIOTHYEeCKOro pa3sHooOpasus Ha
3emute.

VYyenne B. U. Bepranckoro o 6uocdepe. ['panutpl, coctaB u cTpykTypa Onocdepsl. JKuBoe BEIIECTBO U €T0
¢bynakumu. OcobenHocTr 6nocdepsl Kak TI00aIbHON IKOCUCTEMBL. [IMHAMIYECKOe paBHOBECHE M 00paTHasl CBSI3b B
ouocdepe.

KpyroBopoTsI BEIIECTB U OMOTCOXMMUYCSCKUE IIUKIIBI JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTh OHOC(EPHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eminn. AHTPOIOTeHHbIE M3MEHEHHS B Ouocdepe. ['100ambHbIE 3KOIOTHYECKUE
IPOOIIEMBI.

CocymiecTBoBaHHE MPHUPOABI U denoBedecTBa. CoxpaHeHHne OMOpa3zHOOOpa3ws KaK OCHOBA YCTOWYHMBOCTH
onocdepsl. OcHOBa pPANMOHATBHOTO YIPaBJICHUS NMPHUPOJHBIMH PECypcaMd M WX HCIOJIb30BaHHe. JloCTIKeHHS
OHMOJIOTMH U OXpaHa MPUPOIBIL.

JdemoncTpanun:

IToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuue! u cxemsbl: «IIumessie nenu», «bHoOIEHO3: cOcTaB U CTPYKTYpa», «[Ipupoansie coobimecTBay, «Lenu
OUTaHUs», «JKoJoruueckas mupamuaa», «buocdepa u denoBek», «IKOCHUCTEMA MIMPOKOIHCTBEHHOTO JIECay,
«3JKocucTeMa XBOMHOTO Jieca», «broienos Bogoémay, «ArponeHosy, «[IpumepHbie aHTPOIIOTCHHEBIE BO3JCHCTBUS Ha
IpUpOAY», «BaxkHelIe HCTOYHUKY 3arpsi3HEHUS BO3lyXa U TPYHTOBBIX BO», «[louBa — BaskHENIIAsl COCTaBIIAOIAS
ouocdeps», «Dakropsl aerpaganuu mouB», «llapHUKOBBIA 3QdexT», «DPaKTOpbl PagHOaKTHBHOTO 3arpsS3HEHUS
ouocdeps», «OOmas crTpykrypa Ouocdepsr», «PacnpocrtpaneHue xu3Hu B Ouocgepe», «O30HOBBIM 3SKpaH
ouocdepsr», «Kpyrosopot yriaepona B buocdepe», «KpyroBopot azora B IpupoIe».

OGopynoBaHue: MoJIeNb-anIuIMKanus « [umu4Hble OWOIEHO3bD», replOapuil «PacTuTenbHBIE COOOIIECTBaY,
koyutekuuu «broneHo3», «Bpeautenn BaXXHEUIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYp», TepOapuul M KOJUIEKIHH
pacTeHMi M KMBOTHBIX, NMPHUHAJJEXKAIINE K pPa3HBIM SKOJIOTHYECKHM TIpymnaM ofHoro Bupaa, KpacHas kHura
Poccuiickoii denepanuu, n300paxeHuss OXPaHIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHIA ITPOTPAMMBI 110 BUOJIOI'M HA BA30BOM YPOBHE
CPEJJHET'O OBIIEI'O OBPA30OBAHUA

CornacHo ®I'OC COO, ycranaBnuBaroTcsi TpeOOBAaHHS K Pe3yJIbTaTaM OCBOCHHS O0OYUYaIOIIMMUCS IPOrpaMm
cpeaHero oomero 00pa3oBaHUs: INYHOCTHBIM, METAPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B cTpykType JIMYHOCTHBIX pe€3ylbTaTOB OCBOEHUs IpeaMeTa «BbHOIOrus» BBIIEIEHBI CIEAYIOLINE
COCTABIISIIONINE: OCO3HAHWE OOYYAIOUIMMHUCS POCCUUCKOW TPaKIAHCKOW HMICHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U CaMOONpEACNeHNIO, HalM4YWe MOTHUBAlMM K OOYYEHHIO OWOJIOTHH,
eJIeHaNPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHHI TMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH W MCTOPUUECKUX
TpaguLIUi Pa3BUTHUs OMOJIOTMYECKOT0 3HAHHS, TOTOBHOCTD M CIIOCOOHOCTH 00Y4alOLIMXCsI PyKOBOJICTBOBAThCS B CBOCH
JESITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKaMHM, MHPUCYIIMMHU CHUCTEME OHOJIOTMYECKOro o0pa3oBaHUs,
HaJIMIMUEC 3KOJIOTUYCCKOI0 MMPaBOCO3HAHUA, CIIOCOOHOCTH CTaBUTh SN U CTPOUTD )KU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS TpeaMmera «bHUONIOTHS» JOCTUTAIOTCS B EIUHCTBE Yy4eOHOW U
BOCIIUTATENbHOW JAEATENPHOCTH B COOTBETCTBUM C TPAAMLUUOHHBIMH POCCHHCKUMH  COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHM, NPUHATHIMH B OOILIECTBE NpaBWJIaMH M HOpMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT IpOLIEccaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS M CAMOPA3BUTHUS, Pa3BUTHSI BHYTpEHHEH
MO3HULUH JINYHOCTH, MATPUOTU3MA, YBOKEHHS K 3aKOHY M NIPABOIOPSIKY, YEJIOBEKY Tpyda U CTapLIeMy ITOKOJICHUIO,
B3aUMHOTO YB&)KCHHS, OCPEKHOTO OTHOLICHHS K KYIbTYPHOMY HACIECIUI0 M TPaAULMSIM MHOTOHALMOHAIBHOTO
Hapoaa Poccutickoil denepanuu, Opupoae U OKPYKaroLIel cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOTO mpenmera «BHONOTHS» HOMKHBI OTpaXkaTh TOTOBHOCTh U
CHOCOOHOCTh 00yYaromUXcsi PYKOBOACTBOBATHCS C(HOPMHPOBAHHON BHYTPCHHEH MO3HMLMEH JTUYHOCTH, CUCTEMOMN
LEHHOCTHBIX OpUEHTAlMH, MO3UTUBHBIX BHYTPEHHUX YOEKACHUH, COOTBETCTBYIOIIUX TPAAULIUOHHBIM LIEHHOCTSIM
POCCHIICKOr0 00ILECTBa, PACIIMPEHUE KU3HEHHOT'O OIBITA U OTIBITA ACSITEIBHOCTH B IIPOLIECCE Pealn3allii OCHOBHBIX
HalpaBJICHUH BOCIIUTATENLHON €S TEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTD TPAKAAHCKOW TMO3MIHMKM OOYYalOLIerocsi KaKk AaKTUBHOTO M OTBETCTBEHHOIO WieHa
POCCHICKOTO 00IIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX MIPaB U 0053aHHOCTEH, YBa)KEHUE 3aKOHA U MPABOMOPSIKA,;

TOTOBHOCTh K COBMECTHOH TBOPUYECKON JESITENBHOCTH IPU CO3JAHUN YUEOHBIX MIPOEKTOB, PEIICHUH Y4€OHbBIX
Y TI03HABATENbHBIX 33]a4, BHIIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpEeNeNATh COOCTBEHHYIO IMO3UIMIO 10 OTHOIIEHHWIO K SIBICHUSM COBPEMEHHOH J>KU3HU H
00BACHATH €€;

YMEHHUE YUUTHIBATh B CBOMX ACHCTBHUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOACHCTBHS JIIOACH C Pa3HBIMU
yOeXXIeHUAMH, KyJIbTYPHBIMH LICHHOCTSIMH U COLIMABHBIM TIOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4eOHBIX, IO3HABAaTEIbHBIX U
UCCIIEIOBATENbCKUX 3814, YBAXUTEIbHOTO OTHOILCHNS K MHEHHIO ONIIIOHEHTOB IPU 00CYKICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO CONECPIKAHNS;

TOTOBHOCTh K T'yMaHUTapHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPHOTHUYECKOI0 BOCIIUTAHHUSA:

c(hOPMHUPOBAHHOCTb POCCHUICKON I'PaKAAHCKOW MICHTUYHOCTH, MAaTPUOTU3Ma, YBAKEHHUS K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH Tepes; PonnHoM, ropiocty 3a cBoi Kpaii, cBo0 PoauHy, CBOH SI3BIK U KYJIbTYpY, IPOLLIOE
¥ HacCTOsIIee MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHUE K MPUPOJHOMY HACIEAUIO U NaMATHUKAM IPUPOJIBI, JOCTHXEeHUIM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPY/IE;

CITIOCOOHOCTh OIIEHWBATh BKJIAJT POCCHHCKHX YYEHBIX B CTAaHOBJICHHC W pPa3BUTHE OWOIOTHH, IMOHUMAHUS
3HAYEHUs OMOJIOTHUH B MO3HAHUH 3aKOHOB IPUPOJIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOTO O0IIECTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTH K CTY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €r0 CYAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOa;

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHICCKOTO TIOBEICHNS;



CIIOCOOHOCTh OIEHMBATh CHUTYAllMI0O W TMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYACh Ha MOPaIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIA B IIOCTPOCHHUE YCTOMYUBOTO OYyIyIIETO;

OTBETCTBCHHOC OTHOIONCHHMC K CBOMM pPOAUTECIIAM, CO3AaHHIO CEMbH Ha OCHOBE OCO3HAHHOI'O ITPUHATHUA
[IEHHOCTEH ceMeiHOMN )KU3HHA B COOTBETCTBHU C TPAAULIUAMHU HapooB Poccum;

4) 3cTeTUYeCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOIIEHHUE K MUPY, BKIIFOUYAs ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa, OOIIEeCTBEHHBIX OTHOIIIEHHI;

MMOHWMaHHUE SMOIIMOHAIEHOTO BO3JIEHCTBHS KUBOW MPHUPOJIBI M €€ IEHHOCTH;

TOTOBHOCTH K CaAMOBBIPAXXCHHUIO B PA3HBIX BHUJAAaX MCKYCCTBA, CTPEMIJICHHUE IPOABIATH Ka4€CTBa TBOp‘ICCKOfI
JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHusi, (OPMUPOBAHUS KYJIbTYPHI 310POBbS H IMOIUMOHATBHOT0 0JIATONOJIYYHS:

MMOHUMAaHUE W peaau3alns 3J0pOBOTO M 0Oe30macHOro oOpa3a >KM3HHM (3I0pOBOE THTaHWE, COOJIIOICHUE
TUTHEHUYECKUX TIPAaBWJI W HOPM, COallaHCHPOBAHHBIA pEXHM 3aHATUH W OTABIXA, peryisdpHas Qu3udeckas
aKTI/IBHOCTB), 6epe>KHoro, OTBECTCTBECHHOI'O M KOMIICTCHTHOI'O OTHOILICHHA K CO6CTB€HHOMy (1)1/13I/IT-IGCKOMy u
MICUXUYECKOMY 3/I0POBBIO;

IMOHMMAaHUEC LCHHOCTHU MPaBUJI MHAWMBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6C3OH3CHOFO IMMOBCACHUA B CUTyallUAX,
YTPOXKAIOIINX 3A0POBBIO U KHU3HH JIIOJIEH;

OCO3HAHUE MMOCJICJCTBHI U HEMPUATHSI BPEIHBIX IPUBBIYEK (YIIOTPEOJICHUS aIKOT0JIsl, HAPKOTHKOB, KYpEHUs);

6) TPYy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPyA0I00ue;

TOTOBHOCTh K aKTHBHOM JACATCIBbHOCTU TEXHOJIOTHYECKON | COHHaHBHOﬁ HaIrpaBJICHHOCTH, CHOCOOHOCTE
WHUOWUPOBATH, INIAHUPOBATL U CAMOCTOATECJIbHO BBIIIOJIHATL TaKYI0 ACATCIbHOCTD,

MHTEpEC K pasIniHbIM cepaM NpodeccHoHaTbHON NesATeTbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBEIOOD
Oyayuieit mpodeccuu U peann3oBbIBaTH COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH;

7) 3K0JI0rMYEeCKOT0 BOCIIUTAHMS:

9KOJIOTHUYECKH 1Ieeco00pa3Hoe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY KH3HM Ha 3eMile, OCHOBE &
CYILIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS 3KOJIOTHYECKOH KYIBTYPHI: MPUOOPETEHUE OTBITA TUTAHUPOBAHUS MIOCTYITKOB M OIICHKH UX
BO3MOJKHBIX TIOCJICIICTBUH JIIsl OKPYKAFOIIEH CPEIIbl;

OCO3HaHUE II100aTLHOTO XapaKTepa SKOJIOTUIECKUX MPoOIeM U IyTel X PellcHHS;

CIOCOOHOCTh HCIONB30BaTh MPHOOpETaeMble TIPU W3YYEHUHM OWOJIOTHH 3HAHWS W yYMEHHUS TpPH PEIICHUH
Hp06JIeM, CBA3aHHBIX C pPalUMOHAJIIBHBIM HNPHUPOAOIIOJIB30BAHUEM (COGJIIOI[CHI/IC ImpaBuJl NOBEACHUSA B IIPUPOIC,
HanpaBJICHHBIX Ha COXpaHEHUE PABHOBECHS B SKOCHCTEMAX, OXpaHy BHJIOB, DKOCUCTEM, OHOC(epsl);

AKTUBHOE HETIPUSATHUE ACUCTBUH, TPUHOCSIIUX BPE]l OKPYXKAFOIIEH MPUPOTHON Cpe/ie, yMEHUE TPOrHO3UPOBAThH
HEeOJArONpPHUSATHBIC YKOJIOTUYECKHUE TIOCICICTBUS NPEANPUHUMACMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HAIMYUE PA3BUTOTO SKOJIOTHMYECKOTO MBIIIICHHS, HKOJOTUYECKONW KYIBTYphI, OMNbITA JACATEIBHOCTH
SKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHS PYKOBOJACTBOBAaThCS MMM B II03HABATEIBHOM, KOMMYHUKATUBHOU W
COLMAJIhHOMN MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKOH JIEATEIFHOCTH KOJOTHYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSL:

c(OPMHUPOBAaHHOCTb MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH H
OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha IHAJIOre KYJIBTYp, CHOCOOCTBYIOIETO OCO3HAHHIO CBOETO MeECTa B
MOJIUKYIETYPHOM MHUPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOIM M YMTATENHCKOW KYIbTYPHI KaK CPEJCTBA B3aMMOACHCTBUS MEXIY JIIOJBMU H
MO3HAHHS MUPA;

MMOHUMaHUe CIIETIM(PUKN OMOJIOTHH KaK HaAYKH, OCO3HAHUS €€ poii B OPMHPOBAHNUY PAIIIOHAIBHOTO HAYIHOTO
MBIIIUICHUS, CO3/IaHUH TIEIOCTHOTO TPEACTaBICHUS 00 OKPYXAIOIIEeM MHUpE KaK O eIWHCTBE MPUPOMIBI, YEIOBEKa H
o0IIecTBa, B TO3HAHWHU TIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOIJIeM COXpaHEHHUsI PHUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOIIOTMU JJIsi COBPEMEHHOM NMBUIIM3AINK: OOECIIEYeHHsT HOBOTO YPOBHS
pa3BUTUS MEAWLMHBIL, CO3/IaHHWE TEPCINEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelIaTh PEeCypCHBIE MPOOIEeMbI
Pa3BUTHS YEIOBEYECTBA, IOMCKA ITyTEH BHIX0/1a M3 TII00ATBHBIX SKOJIOTHIECKUX MPoOIeM 1 o0ecTieueH s epexoa K



YCTOWYHMBOMY Ppa3BUTHIO, PALMOHAJBLHOMY HCIIOJIb30BAHUIO IIPUPOAHBIX PECYpcOB U (HOPMHUPOBAHUIO HOBBIX
CTaHIAPTOB >KU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYEHWH OHMOJOTHMYECKMX 3HAHWKA B LENSIX MOBBIIMICHUS OOIIeH KyIbTYpHI,
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOW 4YacTH (QYHKIMOHAIBHONH T'PaMOTHOCTH OOYYaIOIIMXCS,
($hopmMupyeMOii IpH U3y4eHUH ONOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOAOB IIO3HAHMS, HCIONb3YeMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTU
UCIIOJIB30BaTh MOJIy4aeMble 3HAHUS UL aHaJIN3a U OOBSICHEHHMS SIBJICHHH OKPYKAIOIET0 MHUPA U MPOUCXOIIIIUX B
HEM M3MEHEHHUH, yMEHHE JeslaTh 0OOCHOBAHHBIE 3aKJII0YEHHUS] HA OCHOBE HaYYHBIX (PAKTOB M MMEIOLIMXCS AaHHBIX C
LIEJIBIO TTOJIYYEHHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OHMOJIOTHYECKHE 3HAHWSA IS PEIIeHUs MpoOjieM B peajbHBIX
JKU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LICHHOCTH HaY4YHOW JI€STeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOSKTHYIO U UCCIIEI0BATENbCKYIO
JESITeNbHOCTh MHANBUIYAJIBHO U B IPYIIIIE;

TOTOBHOCTBH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHUIO W CaMOOOPa30BaHUIO, K aKTUBHOMY TOIYYEHHUIO
HOBBIX 3HAHUH 10 OHMOJIOTHU B COOTBETCTBHH C YXU3HCHHBIMU MTOTPEOHOCTSIMU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yAbTaTBl OCBOEHHUS y4eOHOTro mpeamera «bHONOTHS» BKIIOYAIOT: 3HAYUMBIC IS
(hopMupOBaHUST MUPOBO33PEHHS O0YJArOIINXCS MEXTUCIUILTMHAPHBIE (MEXIIpeIMETHbIE) O0IIeHAyYHbIE TTOHSTHSA,
OTpaXKaIue MEIOCTHOCTh HAYYHOH KapTHHBI MHUpa M CHenu(UKYy METONIOB ITO3HAHHS, WCIIONB3YEMBIX B
€CTECTBEHHBIX HayKax (BEIECTBO, JHEPTHUs, SBJICHHE, IPOIECC, CHCTeMa, HAYYHBIH (akT, NMPUHIIMII, THIIOTE3a,
3aKOHOMEPHOCTD, 3aKOH, TEOPHs, HCCIIeIOBaHNEe, HAOIIOIEHNE, N3MEPEHNE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHBIC
yaeOHbIe IeHcTBUsA (TI03HaBaTEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), OOccrmeunBaromme (HopMHpOBaHUE
(OYHKIIMOHATHHOW TPaMOTHOCTH M COIMAIBHOW KOMIIETCHITMH OOYJaroMuMXcs, CHOCOOHOCTh OOyYaIOIIUXCS
HCIIOJIB30BAaTh OCBOCHHBIC MEXKINCHUIITIMHAPHBIC, MUPOBO33PCHUCCKUC 3HAHUA U YHUBCPCAJIbHBIC y‘Ie6HBIe HeﬁCTBHH
B MO3HABATEJIbHOW U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS IIPOTPAMMBI CPEIHETO 00MIeT0 00pa30BaHUs TOJKHBI OTPAXKaTh:

OBiajieHHne YHUBEPCAJIBLHBIMYI Y4eOHBIMH MO3HABATEIBHBIMH JeHCTBUSIMH:

1) 6azoBble JJOrHYecKHe JeiCTBHA:

CaMOCTOSITEIbHO (HOPMYIUPOBATh M AKTYaJIU3UPOBATh POOJIEMY, pacCMAaTPUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HAHUHN HpI/IéMLI JJOTMYECKOI'0 MBIIIIJICHUSA (aHaJ'II/ISa, CHUHTE3a, CpaBHCHUA,
KJIaccupHKanuu, 0000LICHNUS ), PACKPBIBATH CMBICI OMOJIOTHYECKUX MOHSATHH (BBIICIATh UX XapaKTepHbIE PU3HAKH,
YCTaHABIUBATh CBSI3U C APYTUMU MOHATHAMHM);

OTIPEIETIATH LEIH NEeSTeIFHOCTH, 3a/1aBasi MapaMeTpPhl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCHTD PE3YIIbTaThI
JACATCIIBHOCTHU C ITIOCTABJICHHBIMHU LCIIAMU,

MCTIOJIB30BaTh OMOJOTHYECKHE TIOHATHS 17151 0ObSACHEHUS (PaKTOB U SIBJICHUHN )KUBOM MPUPOJIBI;

CTPOUTD JIOTUYCCKUC PACCYKACHUA (HHJIYKTPIBHBIG, JACAYKTUBHBIC, T10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTHU
Y MIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH BEIBOJBI M 3aKITFOUCHMUS,

IMPUMCHATH CXEMHO-MOJCJIBHBIC CPEACTBA JIA HNPCACTABJICHUA CYHICCTBECHHBIX CBSI3eM W OTHOIICHUM B
U3y4aeMbIX OWOJIOTMYECKMX OOBEKTaX, a TaKKe NPOTHBOPSUMH pPAa3HOTO pOJA, BBISBICHHBIX B Pa3IUYHBIX
WH(POPMAITOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MUIAH PELICHHUS MPOOIEMBI ¢ YUETOM aHAIM3a MMEIONIUXCS MAaTECPUATbHBIX U HEMAaTePHAIBbHBIX
pecypcos;

BHOCUTH KOPPCKTUBBI B ACATCIBHOCTH, OLHCHHMBATH COOTBETCTBUC PE3YJILTATOB LCIAM, OLICHUBATH PUCKU
HOCJ’ICI[CTBI/Iﬁ JACATCIBHOCTH,

KOOPJAMHUPOBATh M BBIOJHATh PabOTy B YCIOBHSX PEAbHOTO, BUPTYaIbHOTO M KOMOWHUPOBAHHOIO
B3aMMO/ICHCTBUS;

Pa3BUBaTh KPECAaTUBHOC MBIIIJICHUE MTPU PCIICHUHN JKU3HCHHBIX HpO6HeM.

2) 6a3oBbIe HCCIE0BATEILCKHE AeHCTBHA:

BJIaACTh HaBbIKaMH y‘le6HO-HCCHCHOBaTCHBCKOI71 )41 HpOCKTHOI‘/'I ACATCIIBHOCTHU, HaBBIKAMU pPa3pClICHUA
po0JieM, CIIOCOOHOCThED U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IMOMCKY METOZOB PELICHHs MPAKTHUSCKUX 3ajad,
MIPUMEHEHUIO Pa3JIMYHBIX METOJIOB MTO3HAHHS,



UCIIOJIB30BAaTh PAa3IM4HblE BUABI IEATEJBHOCTH [0 IOIYYCHHIO HOBOTO 3HAHMA, €ro HMHTEpPIpETalyH,
npeoOpa3oBaHUI0 U INPUMEHEHHIO B Y4EOHBIX CUTYalUsX, B TOM 4YHCJI€ IPU CO3JAaHMU Y4YEOHBIX M COLHAIbHBIX
MPOCKTOB;

(opMHpoBaTh HAyYHBIH THIT MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIOYEBHIMUA HOHSTHAMHU H
METO/aMH;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON AEATEILHOCTH 1 )KU3HEHHBIX CUTYALSIX;

BBISBIISITH [IPUUMHHO-CIICACTBEHHbBIE CBSA3M M aKTyaJM3MPOBATh 3aJady, BBIIBUIATh THUIOTE3y €€ pelIeHHS,
HaXOJUTh apIyMEHTHI AJIS 10Ka3aTeNnbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh IIapaMeTpPhl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATH NIOJYUCHHBIE B X0O/I€ PELLICHNS 3a/1a41 Pe3yIbTaThl, KPUTUIECKU OLICHUBATh UX IOCTOBEPHOCTD,
MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CHTYaIMsIM, OLIEHHBAThH MPHOOPETEHHBIH OIIBIT;

OCYILECTBIIATD ILIeJICHANPABICHHBIN ITOUCK IIEPEHOCA CPEICTB U CIOCO00B AECHCTBHUS B MPO(ECCHOHATIBHYIO
cpeny;

YMETh IePEHOCUTH 3HAHUS B ITO3HABATEIHHYIO M MTPAKTUYECKYIO 00IACTH KHU3HEICITEIIbHOCTH,

YMEeTh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTeif;

BBIJIBUTATh HOBBIC HJICH, Tpe/jiaraTb OPUTHHAIBHBIC MOJIXOJAbI U PEHICHUS, CTABHTH MPOOJIEMBI M 3a/1a4H,
JOIYCKAaIOINE allbTePHATUBHBIC PEILICHHSI.

3) padora ¢ undopmanmeii:

OPHEHTHUPOBATHCS B Pa3IMYHBIX UCTOYHHKAX MH(POPMALUH (TeKcTe yueOHOro MOcoOHs, HayqYHO-TIOMYISIpHOR
nuTeparype, OHOJIOTHYECKMX CIIOBapsSX W CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHere),
aHAM3UPOBATh MHOOPMAIINIO Pa3TMYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTUIECKH OIICHUBATH €€ I0CTOBEPHOCTh
Y HETIPOTHBOPEYHNBOCTH;

(dbopMynupoBaTh 3ampochkl W NPUMEHSATh pPa3IUYHBIE METOJbl MPH MOUCKE M OTOOpe OMOJIOrHYecKoit
uHQOpMaH, HeOOXOAUMOM AJIS BBITOJIHEHHS yIEOHBIX 3a/1ay;

NpUoOpeTaTh ONBIT HCMOJIB30BaHUS WHPOPMALUOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH
KYJIBTYPY aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTUMANBHYIO (GOpPMY TpeACTaBICHHsT OHOJIOTHUECKOW WH(MOpMAIUU (CXEMBI,
rpad¥KH, JUarpaMMBbl, TaOIHIBI, PUCYHKH U APYTOE);

UCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBa MpHU paboTe ¢ Ouojorndeckoil nHGopmanyei: NpUMeHsTh
XUMAYeCKHe, (QHU3MYecKrne W MaTeMaTHYecKHe 3HaKW W CHMBOIJBL, (opmynbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISIIHOCTH;

BJIaJeTh HABBIKAMH PACTIO3HABAHUS U 3aILUTHI HH(POPMALNH, HHPOPMAIIHOHHOHN 0€30MaCHOCTH JIMYHOCTH.

OsiageHue yHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMH /I CTBUAMU:

1) obmeHue:

OCYILECTBIISITH KOMMYHUKAIIMH BO BCeX cepax *KHU3HM, aKTUBHO y4acTBOBATH B JUAJOre WM JHCKYCCUH TIO
CyIIEeCTBY OOCyXIaeMoi TeMbl (YMEHHE 3aJaBaTh BONPOCHI, BBICKA3bIBaTh CYXIEHHsSI OTHOCHUTEIHHO BBIIOJIHEHHUS
npeasaraeMoi 3aJadd, YYUTHIBaTh WHTEPECHl M COTJACOBAHHOCTh MO3WIHUH IPYTMX YYacTHUKOB AHMAlIOra WIH
JMICKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUS, TOHUMATh 3HAaYEHHUE COLMAIIBHBIX 3HAKOB, MPEIIOCHUIOK
BO3HMKHOBEHHUSI KOH(OIMKTHBIX CUTYallMH, YMETb CMSr4aTh KOH(GIMKTEI ¥ BECTH IIEPETOBOPHI;

BJIaJeTh PA3IMYHBIMH CIIOCOOaMU OOIICHWs M B3aWMOJCHCTBUS, MOHMMATh HAMEPEHUS! OPYTHX JIOAEH,
NPOSIBIISATh YBOKUTEIbHOE OTHOLLICHHE K COOECeTHNKY M B KOPPEKTHOH (hopMe HOpMyIUpOBaTh CBOU BO3PAXKEHHUS,;

Pa3BEPHYTO U JJOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHas 1eSITeJTbHOCTD:

NOHUMAaTh M UCIOJB30BAaTh NPEUMYILIECTBA KOMAHIHOW M HWHIMBUAYaJIbHOM pPabOTBl NPH pPELICHUU
Ouosoruueckoi mpobyeMbl, 0OOCHOBBIBATE HEOOXOJMMOCTb NMPUMEHEHHUS TPYNIIOBBIX (OPM B3aMMOIAEHCTBHUS IPH
peleHu yaeOHO! 3a1a49u;

BBIOMPATh TEMATUKY M METOABI COBMECTHBIX J€HCTBUI ¢ y4ETOM OOIUX MHTEPECOB ¥ BO3MOXKHOCTEH Ka)KIOTO0
YJleHa KOJIJICKTUBA,;

NPUHUMATh LEeJd COBMECTHOH JESTENbHOCTH, OPraHW30BBIBATH M KOOPAWHHUPOBATH HCHUCTBUS MO €€
JOCTIDKCHHIO: COCTABJIATh IUIAH ACHCTBUH, pacHpeAenirTh polud ¢ y4éTOM MHEHHM YYacTHHKOB, OOCYKIAaTh
Pe3ybTaThl COBMECTHON paboThI;



OLIEHMBATh Ka4eCTBO CBOETO BKJIA/a U KaXJIOTO yJacCTHHKA KOMaH/bl B 001Ul pe3yIbTaT 1o pa3paboTaHHBIM
KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJEU C IO3ULIUU HOBU3HBI, OPUTHHAJIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBENCHUE B PA3IMYHBIX CUTYAlHAX, IPOSBISATh TBOPUYECTBO U
BOOOpakeHHe, ObITh HHULIMATUBHBIM.

OBnajeHue yHUBEPCAIBHBIMH PeryJIITHBHBIMH JeHCTBHSIMM:

1) camoopranuzanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA VIS BBIABICHUS MPOOJIEM M MX PEIICHHUSA B KU3HEHHBIX U y4eOHBIX
CUTYaLMSIX;

BHIOMpaTh Ha OCHOBE OMOJOrMYECKHX 3HAHWIU II€JICBHIC U CMBICIIOBBIE YCTAHOBKM B CBOWX JICHCTBHUSAX U
MOCTYIKaxX IO OTHOIIECHUIO K XKUBOM IPUPOLE, CBOEMY 340POBBIO U 3J0POBBIO OKPYXKAIOIINX;

CaMOCTOSITETIBHO ~ OCYILIECTBJISATh II03HABATENIbHYIO ESTEIBHOCTh, BBIABISATH NPOOJIEMBI, CTaBUTh U
(hopmynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIHHOMN AEATEIHHOCTH 1 )KU3HEHHBIX CUTYaIIHX;

CaMOCTOSITETIbHO COCTAaBJIATh IUIAH PEIleHHs MpoOJIeMbl ¢ y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IIPEANIOUTCHU;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacimmpsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX PEANOUTCHUH;

JenaTh OCO3HAHHBINA BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEILCHHUE;

OLICHMBATh PUOOPETEHHBIHN OIBIT,

CIoco0CTBOBATh (POPMHUPOBAHHIO U TIPOSIBIICHUIO ITUPOKON SPYAUIINH B Pa3HBIX 00JACTSX 3HAHUM, TIOCTOSHHO
MOBBINIATE CBOM 00pa30BaTENBHBIN U KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBAaTh COOTBETCTBUE
pe3yabTaTOB LIEISIM;

BJIaJeTh HaBBIKAMH MO3HABATENLHON pe(IeKCHH KaK OCO3HAHHS COBEPILACMBIX ACHCTBHN M MBICIHTEIBHBIX
MIPOIIECCOB, UX PE3yJIbTaTOB M OCHOBAHUM, UCTIOIH30BATh MPUEMBI pepIeKCHU IS OIIEHKH CUTYallluH, BHIOOPa BEPHOTO
peuieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHAIU3€ PE3YJIbTAaTOB AEITCIBHOCTH,

3) npunsiTHe ceds1 U APYTUX:

NPUHUMATE ce0sl, HOHUMasi CBOU HEJOCTATKU M JOCTOMHCTBA,;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX IIPH aHAJIN3€E PE3YIbTATOB AEATEIBHOCTH;

NpU3HABaTh CBOE MPaBO U MPABO IPYTrUX Ha OMIUOKHU;

pa3BuBaTh CHOCOOHOCTH IOHUMATh MHP C TIO3UIMH APYTOTO YEIOBEKa.

HPEJMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTarhl ocBoeHUs mporpammbl COO mo Owonormu Ha 0a30BOM YpPOBHE BKIIOYAIOT
cnenuuueckue s yaeoHoro npeaMeta «bronorus» HaydHbIe 3HAHHS, YMEHHUS H CIIOCOOBI ICHCTBHIA TIO OCBOSHHIO,
MHTEPIPETALNH U NMPeoOpPa30BaHUI0 3HAHMHN, BUIBI IESTEIBHOCTU IO TOJYYCHHIO HOBOTO 3HaHUS M MPUMEHEHHIO
3HAHWU B Pa3NUYHBIX y4eOHBIX CUTYaIHsIX, a TAKXKe B pealIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX ¢ Ononorueil. B
IporpamMme NpeAMeTHBIE Pe3YyIbTaThl MPEICTABIEHBI [0 T0JaM 00YUIEHHS.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO mpenmeTa «buonorus» ¢ 10 knacce AOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE M POJHM OMOJIOTHHM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(hopMHpPOBaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa M HaydyHOrO MHUPOBO33DEHHS, O BKIIAJC
POCCHICKHX M 3apyOeKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OMONOTHH, PYHKIIMOHATILHON rPaMOTHOCTH YellOBeKa s
peleHus KU3HEHHBIX 33/1a4;

YMEHHE pAacKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKMX TEPMHUHOB W TIOHATHH: JKHU3Hb, KJIETKAa, OpPTaHH3M,
MeTaboau3M (0OMEH BEIIECTB M IPEBPAILEHUE 3HEPruu), TOMEOCTa3 (CaMOpEeryIslys), YPOBHEBas OpraHHU3aIMs
JKUBBIX CHCTEM, CAMOBOCIIPOH3BEICHHE (PEPOAYKIIHSI ), HACIEACTBEHHOCTh, HK3MEHYHBOCTb, POCT H Pa3BUTHE;

yYMEHHUE H3JIaratb OMOJIOTMYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IIEHTpalbHas AOrMa
MOJIEKYIApHO# Ononorun), 3akonsl (I'. Menaens, T. Moprana, H. . BaBunosa) u yuenus (o LeHTpax MHOrooOpasus



U NIPOUCXOXAEHUs KylabTypHbIX pacteHuii H. 1. BaBmioBa), onpenesnats rpaHULbl UX IPUMEHUMOCTH K >KUBBIM
cucTeMam;

YMEHHE BIAJeTh METOAAaMH HAYYHOTO ITO3HAHHWS B OWOJIOTMH: HAOINIOJIEHHWE W ONHCAHWE >KUBBIX CHCTEM,
NPOIIECCOB W SIBIICHHI, OpPraHU3alMsg W TPOBEJCHUE OHOJIOTHYECKOTO OSKCIEPUMEHTA, BBIJIBIDKCHHE THITOTE3BI,
BBIBJICHHE 3aBUCHMOCTH MEXOY HCCICAyeMBbIMH BEIMYMHAMH, OOBSACHEHHE MOJIYYEHHBIX pPEe3yIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX NOHATHI, TEOPHUH M 3aKOHOB, YMEHHE JejaTh BBIBOJIBI Ha OCHOBAaHHM IIOJYYCHHBIX
PE3YNbTaTOB;

YMEHHUE BbIIENATh CYIIECTBEHHBbIE NPU3HAKK BHUPYCOB, KJIETOK IPOKApUOT M 3yKAPHOT, OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BELIECTB U IIPEBPAILCHUSA 3HEPIMU B KIIETKE,
(doTocuHTE3a, IUIACTHYECKOTO W DHEPreTHYecKoro OOMeHa, XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHS,
Pa3MHOXKEHUS, MTHAUBUAYAIEHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

yYMEHHE NPHUMEHATh IOJYYCHHbIC 3HAHUS ISl OOBSICHEHMS OHOJOTHYECKUX IPOLECCOB M SIBICHUH, OIS
HPUHITHS IPAKTHUECKUX PEIIEHUH B IIOBCEIHEBHOM KU3HHU C 1110 00ecTieyeHns: 0€30IacHOCTH CBOETO 300POBbs U
3I0POBBSl OKPY)KAIOIIUX JIFOJEH, COOMIOeHNS HOPM T'PaMOTHOTO MOBEIEHHUS B OKPY)KaomeH NpHUPOIHON cpene,
MMOHUMaHHUE HEOOXOJUMOCTH HCIOJIB30BAHMUS JTOCTHKEHHH COBPEMEHHON OHOJOTHM W OHOTEXHOJIOTHUH s
PaIMOHATBHOTO IPUPOAOIIOIB30BAHMS;

YMEHHUE peliath 3JeMEeHTapHbIe TeHETHUECKIE 33/1a4d Ha MOHO- U JUTHOPHIHOE CKpEIUBAHKE, CHETNICHHOE
HacJIeIOBaHUE, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKPEUIMBAaHU JUIsl TIPEICKa3aHMs HACIEIOBAHUS TIPU3HAKOB Y
OpTraHHU3MOB;

YMEHHE BBITIOIHATH JIAOOPATOPHBIE U MPaKTHIECKHEe paboThI, COOMOAATh MpaBmiia Mpu paboTe ¢ y4eOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OIICHHBAaTh M HWHTEPHPETHPOBaTh HWHGOPMAIMIO OHOJIOTHYECKOTO COJAEpKaHHUS,
BKJIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEelICTBA MAaccOBOW WH(pOpPMAILUK, HAYYHO-
NOMYJSpHBIE MaTepHanbl), ASTHYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBAaHMKA B OHOJIOTMHM, MEAHLUHE,
OHMOTEXHOJIOTHH;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE TMCEbMEHHBIC H YCTHBIE COOOIIEHH, 000011as OnoI0rnyecKyto HHPOPMALIUIO
U3 HECKOJBKUX UCTOUYHHUKOB, TPAMOTHO MCIIOIb30BAaTh OHATUHHBIN anmapar OMOJIOTHH.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo mpenmeta «buonorus» ¢ 11 knacce AOMKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE M POJH OMOJIOTHHM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(hopMHpPOBaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa M HaydyHOrO MHUPOBO33PDEHHS, O BKIIAJC
POCCHICKHX M 3apyOeKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OMONIOTHHY, QYHKIIMOHATIBLHON rPaMOTHOCTH YeJIOBEKa IS
peIIeHus )KU3HEHHBIX 33/1a4;

YMEHHE DPacKphIBaTh COJEpXKaHWE OHOJIOTMYECKUX TEPMHUHOB M MOHSATHH: BUA, MOMYJSALUS, TeHO(POHI,
9BOJIIONMSA, JBWKYIIUE CHIBL ((aKTOpBI) O3BOJIIOLUH, TNPHCIOCOOICHHOCT OpPraHM3MOB, BHAO00pa30BaHUE,
9KOJIOTHYECKHE (aKTOPBI, SKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LEeNH MUTaHUs, DKOJIOTHYecKas
nupaMmuia, OuoreoreHos3, ouocdepa;

yYMEHHUE H3JlaraTh OWONOrHMYecKHe TeopuH (dBonrourMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOpHUs
3BOJIIOLINN), 3aKOHBI 1 3aKOHOMEPHOCTH (3apozsliieBoro cxoacTtsa K. M. bapa, uepenoBaHus TIaBHBIX HallpaBIeHUI
u nyreil »somounu A. H. Cesepuosa, yuenus o Ouocdepe B. U. Bepnanckoro), ompemensTb TpaHULBl HUX
NPUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHUE BIAJEeTh METOAaMH HAYYHOTO MO3HAHHWSA B OMONOTHH: HAaOMIOACHUE U OIMCAHUE XHUBBIX CHUCTEM,
NPOLIECCOB W SIBIICHHH, OpraHU3alvs W TPOBEIACHUE OHMOJIOTHYECKOTO SKCIEPUMEHTA, BBIABIKCHHE THIIOTE3bI,
BBIBJICHHE 3aBUCHMOCTH MEXOY HCCICAyeMBIMH BEIMYMHAMH, OOBACHEHHE TMOJYYEHHBIX pPe3yIbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHATUH, TEOpUIl M 3aKOHOB, YMEHHE JeNaTh BBIBOJIBI Ha OCHOBAaHMH IOJYYCHHBIX
PE3YNbTaTOB;

YMEHHUE BBIACIATH CYIIECTBCHHBIE NPU3HAKUM CTPOCHHS OHONOTMYECKHMX OOBEKTOB: BHAOB, MOIYJISALMM,
IPOLYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, ONOTEOLIEHO30B U S3KOCUCTEM, OCOOCHHOCTHU IPOLIECCOB: HACIIEICTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOrOo 0TOOpa, BHA000pa30BaHUs, IPUCIHOCOOJIEHHOCTH OPIraHU3MOB, JAEHCTBUSA
9KOJIOTMYECKUX (PaKTOPOB HAa OPraHM3MBI, [IEPEHOCA BEIIECTB M MOTOKA HEPTHH B 3KOCHCTEMAax, aHTPOIOTEHHBIX
MU3MEHEHHUI B 9KOCHUCTEMaX CBOEI MECTHOCTH, KPYTrOBOPOTA BELIECTB M OMOr€OXMMHUYECKUX LIMKIOB B OHochepe;

YMEHHE NPHUMEHATh IOJYYCHHbIC 3HAHUS ISl OOBSICHEHHMS OHOJOTMYECKUX IPOLECCOB M SIBJICHUM, IS
NPUHATHS NPAKTHUECKUX PEIICHUH B TIOBCEIHEBHOM KU3HHU C LIEIbI0 00ecredeHns1 0€30MacHOCTH CBOETO 340POBbs U
3I0POBBSl OKPY)KAIOIIUX JIFOJEH, COOMIOeHNS HOPM T'PaMOTHOTO TOBEIEHHUS B OKPY)KaIoImeH NpHUPOIHON cpene,



HNOHMMaHHWE HEOOXOIMMOCTH WCIIOJb30BAHUS JOCTIDKCHHH COBPEMEHHOH OWOJOrMM ISl  PAlMOHAIBHOTO
IPUPOIOTIONIE30BAHHS;

YMEHHUE pelniath dJIeMEeHTapHbIe OMOJIOTHYECKUE 3aJ]au, COCTABIISATh CXEMbI IIEpEHOCA BEIIECTB U 3HEPTHH B
JKocHucTeMax (IETH MUTaHNSA);

YMEHHE BBITIOJHATH JTaOOpaTOPHbBIE M MPAKTUUECKHE PadOTHI, COOMIONATh MpaBIiIa PH padboTe ¢ y4eOHBIM U
nabopaToOpHBIM 000PYTOBAaHHEM;

YMEHHE KPUTHYECKH OLCHMWBATh W HMHTEPIPETUPOBATH HMHQPOPMANUIO OHOJIOTHYECKOTO COJEep KaHMS,
BKJTIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUSA W3 PA3IMYHBIX HCTOYHHMKOB (CPEACTBa MaccoBOW MH(opMamuu, Hay4qHO-
MOMYJISIPHBIC MaTepHaiIbl), pACCMaTPHUBATH TJIOOATBHBIC YKOJIOTHICCKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMHPOBATSH 110
OTHOIICHUIO K HUIM COOCTBEHHYIO MO3HIIUIO;

yYMEHUE CO3/IaBaTh COOCTBEHHBIE TMCHMEHHBIC H YCTHBIE COOOIIEHHS, 000011ast OMOIOrHYeCKYI0 HHPOPMAITUIO
U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIb30BATh MMOHATHHHBIH armapaT OHOJIOTHH.

TEMATHUYECKOE IIJIAHUPOBAHUE

10 KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (mudposbie)
pa3aesioB U TeM Koutpoanusie  IIpakTunueckue
n/n Bcero o0pa3oBaTeJIbHbIE
NMPOrpaMMbl padoThI padoThI
pecypcsl
bubnuoreka [IOK
1 b 2 0.5
WOTIOTIL YR HayKa https://m.edso0.ru/7f41¢c292
5 JKuBble cucTeMsl 1 UX 1 buomuorexa IIOK
OpraHu3arus https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUI COCTaB U 8 1 Bu6nuoreka [JOK
CTPOEHHE KIECTKU https://m.edsoo.ru/7f41¢c292
4 JKuzHenessTenbHOCTh 6 bub6nuoreka [IOK
KIICTKH https://m.edsoo.ru/7f41¢c292
PasmHoxenue u
bu6 OK
5 WHIUBHIYaTEHOE 5 1 nomorexa 1

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

Pa3BUTUC OPTaHU3MOB

HacnencreeHHOCTE U

bubmmoreka [JOK
6 HBMEHHHBOCTD 8 15 https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 oce:aelf;;;os OCHOBBI 3 bubmorexa HOK
p ' https://m.edsoo.ru/7f41c292
OHMOTEXHOJIOTUH
8 PesepBHOE Bpems 1 bubmorexa HOK
P p https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 0 4

YACOB I1O [TPOT'PAMME


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

YACOB I1O [TIPOTPAMME

KonuyecTBo yacos DJIeKTPOHHbIE
HaunmMmeHoBanue
Ne (uudposbie)
pa3/iesioB U TeM Kontpoasnsie  IIpakTuueckue
n/n Bcero oOpa3oBaTesibHbIE
NMpOorpaMMal padoThI padoThbI
pecypcsl
1 OBOJIIOIMOHHAL 9 1 Bu6bnuoreka IJOK
OHOJIOTHS https://m.edsoo.ru/7f41cc74
2 B;;HHHTI;ZO;ZE; I;I{a 9 0.5 bubmorexa LIOK
p ' https://m.edsoo.ru/7f41cc74
3emiie
Opranu3msel 1 bubmmorexa [IOK
3 5 1
OKpy’Karolast cpesia https://m.edsoo.ru/7f41cc74
Coo0
4 31?0(310[::[::;;:16 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOE BpeMs 2 bubmorexa HOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5


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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KounuecTBo
Tema ypoka Jara nzyvyenus
n/n 4acoB
1 buomnorus B cucteMe HayK 1
MerTos1 mo3HaHuA KUBOK prposl. [Ipaktnueckas padora Ne 1
2 «Mcnonb30BaHue pa3IUYHbIX METOOB IIPU U3YUCHUH OMOJIOTHYECKIX 1
00BEKTOBY
bronornyeckue crucTeMsl, MPONIECCH U MX U3yUEHHE 1
XuMuyeckuil cocTaB KJIeTKU. Bojia 1 MUHepalibHbIE COJTU 1
Benku. CocraB u cTpoeHue OEIKOB 1
®depMeHTH — OMoNIoruveckue karanu3aropsl. JlabopaTopHas padboTa
6 Ne 1 «M3ydenne kaTaIMTHIECKOH aKTHBHOCTH (pepMEHTOB (Ha 1
pUMepe aMUjIa3bl WA KaTanasbl)»
VYraneBoasl. JIunuas: 1
Hyxneunossie kucnotel. ATO 1
9 Wcropus u Metobl n3ydeHus kietku. KierouHas reopust 1
10 KieTka kak 1erocTHas )KUBask CHCTEMa 1
CrpoeHue 3ykaproTHUECKON KieTKH. JlaboparopHas padora Ne 2
11 «M3ydeHne CTpOeHUS KIIETOK PAaCTCHH, )KUBOTHBIX, TPHOOB 1 1
OaxTepuii o7 MUKPOCKOITOM Ha TOTOBBIX MHUKPOITpEraparax 1 ux
OIHCaHUCH
12 OOMeEH BellecTB Wik MeTab0JIn3M 1
13 ®dotocuHTe3. XeMOCUHTE3 1
14 DHepreTHIeCKuil 0OMeH 1
JKu3nennsni Uk kiretku. Jenenne kietkn. MuTto3. JlaboparopHas
15 pabota Ne 3 «HabGmroieHue MuTO3a B KJIETKaX KOHYMKA KOpeIIKa JTyKa 1
Ha TOTOBBIX MUKPOIIpErapaTax»
16 buocunres Oenka. Peaknns MaTpu9HOTO CHHTE3a 1
17 Tpancnsiius — 6uocuHTe3 OenKa 1
18 Hexnerounbie GopMbl )KU3HU — BUPYCHI 1
19 ®opMBbI pa3sMHOKEHH OPraHU3MOB 1
20 Meiios 1
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX KIIETOK. OIUIOA0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 «3ydueHre CTPOCHHS MMOJIOBBIX KJIIETOK Ha 1
TOTOBBIX MHKpOTIpENapaTax»
22 NnauBunyansHoe pa3BUTHE OPraHU3MOB 1
23 I'eneTnka — HayKa O HACJIEACTBEHHOCTH U U3MCHUYHUBOCTH 1
24 3aKOHOMEPHOCTH HACJIEAOBAHMSI PU3HAKOB. MOHOTHOPHIHOE 1
CKpeIlMBaHUE
o5 JlurnbpuHoe cKkpenBanie. 3aKOH HE3aBUCUMOT0 HACJICOBAHUS 1

MIPU3HAKOB



CuennieHHOe HacnenoBaHue npu3HakoB. JlaboparopHas paGora Ne 5
26 «W3yueHne pe3ynbTaToB MOHOTHOPUIHOTO M JTUTHOPHTHOTO 1
CKpEeLIMBaHUs Y Ip030( 1Bl Ha TOTOBBIX MUKPOIIPEapaTax»

27 I'eneruka nmoma. Haciemopanue IMMPU3HAKOB, CICIIJICHHBIX C ITOJIOM 1

UzmenuuBocth. HenacnencrsenHas n3aMeHUYMBOCTb. JlabopaTopHas
28 pabota Ne 6. M3yuyenne MOIUPUKAIIMOHHONW H3MEHYHBOCTH, 1
IIOCTPOEHUE BAPUALMOHHOTO PsAJla U BAPUALIMOHHON KPUBOID)

Hacnencreennast uameH4nBocTh. JlaboparopHas padora Ne 7.

29 «AHanu3 MyTalyii y 1po30(uibl Ha TOTOBBIX MUKPOTIpEnapaTax» !
30 I'enernka yemoBeka 1
31 PesepsHbrii ypok. O6obmenne o teme «HacneacTBeHHOCTh U 1
U3MEHYMBOCTh OPTaHU3MOBY

32 Cenexiys kKak Hayka U Ipoliecc 1
33 MeToapl M TOCTHKCHHS CEJICKITNH PACTCHUH M )KHBOTHBIX 1
34 buoTtexHomOTH Kak OTpaciah IPOU3BOJICTBA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

IHHOYPOYHOE INTAHUPOBAHUE BUOJIOI'UA (BA3.YPOBEHD) 11 KJIACC

No KoaunuyecrBo
Tema ypoka 4acoB Jara nuzy4enus
n/n

1 OBOMIONUS ¥ METOABI €€ NU3YUEeHHUs 1

2 Hcropus pazButus npeacTaBieHHE 00 SBOIOINT 1
MukposBoJronyst 1
[Momynsmms Kak deMeHTapHas SAMHUIA BUAA U DBOJIOLHH.

4 JlaboparopHast pabota Ne 1 «CpaBHeHHE BHIOB 110 1
MOpPGOJIOrHIECKOMY KPUTEPHUIO»

5 JBmwxymye cuitbl (3ieMeHTapHbIe (PaKTOPBI) SBOITIOIIH 1
EcrecTBeHHBII 0TOOP U €70 POPMBI 1
Pe3ynbTaThl SBONIONUHN: TTPUCTIOCOOIEHHOCTh OPTaHU3MOB H

7 BuaooOpazoBanue. JlaboparopHas pabora Ne 2 «Onucanue 1
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOTO XapaKTepay

8 Hanpagsnienust v myTH MakpO3BOJIIOIUH 1
HeoOpaTtuMocTh 3BOSTIOIUU 1

10 Ucropus xxn3Hn Ha 3emMite U METOMBI €€ U3ydeHUs 1

11 ['umoTe3s! MPOUCXOXKIEHNS )KU3HN Ha 3emite 1

12 Pa3zBuTHe xu3HU HA 3eMIIe TI0 dpaM | IIepHoIaM 1
OCHOBHBIE 3Tallbl BOJIOIHMN PACTHTEIEHOTO M dKUBOTHOTO MHUPA.

13 [Ipaktuueckas padora Ne 1 «M3yueHne HCKOMAeMbIX OCTaTKOB 1
pacTeHH U JKUBOTHBIX B KOJUIEKIIUSIX»

14 CoBpemMeHHas crucTeMa OpraHu4ecKoro Mupa 1

15 OBOJIOIMSL YEJIOBEKA (aHTPOIIOTEHE3) 1

16 Hewkymme cuibl (pakTopsl) aHTpomoreHes3a 1



17 OCHOBHBIE CTaJINUX IBOJIIOINHN YEIIOBEKA 1

18 YenoBeveckue pachl U MPUPOJIHBIC aJlallTAllMN YE€JIOBEKa 1

19 PesepeHslii ypok. O6o0mieHue 1o Teme «Bo3HUKHOBEHHE U pa3BUTHE 1
’KM3HU Ha 3emMiie»

20 OKoJorus Kak Hayka 1

21 Cpensl 0OMTaHUS U 3KOIOTHYECKUE (PaKTOPHI 1
Abunoruueckue dakropsl. JlabopaTopHast pabota Ne 3.

99 «Mopdonorniueckne 0COOCHHOCTH pacTeHUI 13 pa3HbIX MECT 1
oburanus». JlaboparopHast pabora Ne 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIeyca

23 Buotnueckue Gaxkropsr 1

24 DKOJIOTHYECKUE XapaKTepUCTUKH momysinun. [Ipaktiuueckas pabora 1
No 2 «IToacyéT MIIOTHOCTH MONYJISIUUN Pa3HbIX BUJIOB PACTEHUI»

25 Coo01recTBa OpraHu3MoOB — OHOIICHO3 1

26 DKOJIOrHYECKUE CHCTEMBI (IKOCHCTEMBI) 1

97 OcHOBHBIC ITOKA3aTEIH 3KOCUCTEMBI. DKOJIOTHIECKHE THPAMHUIBL. 1
CsoiicTBa akocucteM. Cykieccus

28 [IpuponHsie s3xOCHCTEMBI 1

29 AHTPOIIOIC¢HHBIE 9KOCUCTEMBI 1

30 Buochepa — riobanbHas sKocucTeMa 3eMIId 1

31 3aKOHOMEPHOCTH CyIIecTBOBaHUS Onochepsl 1

32 UenoseuecTBO B Onocdepe 3emiu 1

33 CocyriecTBoBaHHE PUPOJIBI U YETTOBEUECTBA 1

34 PeseprHBIif ypok. O600meHne TeMbI «C000IeCTBa M SKOJTOTHIECKUC 1
CHCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

* buonorwmst / [Taceunuk B.B., Kamenckmit A.A., PyorioB A.M. u npyrue /Ilox pen. [laceunmnka B.B.,
AxumonepHoe obmectBo «M3natenscTBo «lIpocBemenue»

* Buonorwus, 11 xnace/ IMaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue /Tlox pen. [Taceunnka
B.B., Axiinonepnoe o6mectBo «M3marenpctBo «IIpocBemnienney

* buonorus, 11 xnacc/ [Tonomapésa W.H., Kopuunosa O.A., Jlomununa T.E. u apyrue; noja pepakmueit
[Toromapénoii M.H., O0miecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO M3maTenbCckuit IIeHTp

«BEHTAHA-TPA®»; AkunonepHoe o0miectBo «M3narensctBo «lIpocBeeHues



METOANYECKHUE MATEPHUAJIbI AJ151 YUYUTEJSA

1. ITonomapesa M.H., Kopammosa O.A., Cumonosa JI.B. - buomorus. 10 kiracc. MeTomudeckoe
nocobue.- M., Benrana - I'pad, 2019;

2. [lonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 xnacc. Meronnueckoe
nocobue.- M., Bernrana - I'pad, 2019.

3. [Tonomapea U.H. bruonorus. 10 kmacc. Pabouas terpans. — M.; «Benrana-I'pady».

4. [Tonomapesa M.H. buonorus. 11 xnacc. Pabouas tetpaas. — M.; «Benrana-I'pad».

OUOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. «Enunas xomnekuus [udposeix O6pasosarensubsix Pecypcos» (http://school-collection.edu.ru/).
. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - Dnexkrponnsblit yueOHuK «bronorusy.

. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenne kmerox

. http://biokhimija.ru/lekcii-po-biohimii.html - 6roxumus

. http://evolution2.narod.ru/index.htm - sBomnronus

. http://nrc.edu.ru/est/r4/ - Guonorudeckas kKapTHHA MHUPA

. http://planete-zemlya.ru/ - Tlnanera 3emist

. http://ecologysite.narod.ru/index.html - sxomorus

2
3
4
5
6
7
8
9
10. http://bio-nica.narod.ru/index.html - 6uonnka






