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HOACHUTEJ/IBHASA 3AITUCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUU TEOPETHUYECKYI0 OCHOBY JUISl ONMpPEETICHUS MOAXO0J0B K (POPMHUPOBAHHUIO
coaepkanusi yueOHoro mpenmera «buomorus» coctaBunm:  KoHIentyanbHble monoxkenus OIOC  COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJeH, coiepKaHusl, pe3yabTaToB 00y4eHHUs: U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBITYCKHHKOB,
MOJIOKEHUST 00 OOIIMX IeNsIX U MPUHILUIMAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro OOLIEro
obpazoBanusi B Poccuiickoii Denepariu, a Takke MOJOKEHUS O crienuduke Ouonoruu, €€ 3HaYeHWH B MO3HAHUU YKUBOU
OpUPObI U OOECHEUYEeHUN CYIIECTBOBAHUA 4YesoBedecKoro obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM, OIPEAETICHBI
OCHOBHbBIE (DYHKLIMU IPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosoruu Ja€T MPEACTaBICHHE O LENsAX, 00 oOuiel cTpareruu oOy4yeHHUs, BOCIUTAHUA U Pa3BUTHUS
oOyyaronuxcsi cpeAcTBaMu yueOHoro npeamera «buosorus», onpenenser o00s3aTelbHOE MPEIMETHOE COAEp’KaHUE, €ro
CTPYKTYpY, paclpeneieHue 1o pasjeiaaMm 1 TeMaM, PeKOMEHyEeMYIO MOCIeI0BAaTeIbHOCTh U3YUYeHUs Y4eOHOTO MaTepHana ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKA 00pa30BaTEIHHOIO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEM
00yJaromxcs.

B nporpamme 1mo OMOJIOTMM TakKe YYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMbIM JUYHOCTHBIM, METANPEAMETHBIM U
pEeIMETHBIM pe3ysibTaTaM 00ydeHUs B (POPMHUPOBAHMK OCHOBHBIX BHUJOB y4€OHO-TIO3HABATEIBHOU JEATEIbHOCTH/yueOHBIX
JEHUCTBUN 00YJaIONTUXCs IO OCBOCHUIO COIEPKAHUS OMOJIOTHUECKOTO 00pa30BaHUS.

B nporpamme no 6uonoruu (10-11 kiaccel, 6a30BbIif ypOBEHb) peaqn30BaH MPHUHIIUI MPEEMCTBEHHOCTH B M3YYECHHUU
Oouosnoruu, 6yaroiapsi Y4emy B HEl MPOCMATPUBAETCS HANIPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS], LIECHHOCTHBIX OPUEHTALMN JTUYHOCTH, SKOJOIMYECKOIO0 MBILIEHUS, IPEACTABICHUN
0 3JI0pOBOM 00pa3e >KM3HU U OepekHbIM OTHOIIEHUEM K OKpyXkaroiei npupoaHoil cpene. [losTomy Hapsay ¢ u3ydeHueM
001IeOMOJIOTUYECKUX TEOpU, a TaKKe 3HAHUW O CTPOCHUHU >KMBBIX CHCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HUX IMPOIIECCOB B MPOrpaMMe MO OMOJIOTUU YAEJIEHO BHHMAaHUE HCIIOJIb30BAHUIO MOJyYEHHBIX 3HAHUM B
MOBCEAHEBHOM >KM3HU UIsl pEUICHUs MPUKIAAHBIX 3a]ad, B TOM 4YHUCJE: NPO(PUIAKTHUKKA HACJIEACTBEHHBIX 3a00JeBaHUMN
YeJIOBEeKa, MEIMKO-TEHETUYECKOrO KOHCYJIbTHUPOBAHUS, OOOCHOBAaHUSI 3KOJOTUYECKH 11eJ1eCO00pa3HOro IMOBEJICHUSI B
OKpYXarouel MPUPOJHOU CpeJle, aHAIN3a BIIUSHUS XO3SWCTBEHHOM JIESTEIBHOCTH YEJIOBEKAa HA COCTOSIHHE NPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHHMMAHHS K NPHUKIATHOW HANpaBICHHOCTH y4yeOHOro mnpeamera «buonorus»



NPOJANKTOBAHO HEOOXOAMMOCTBIO OOECHEYEHHs YCIOBUH JUIsi PEIICHUs OJIHOW W3 aKTyalbHBIX 3a/lad [IKOJIBHOTO
OMOJIOTUYECKOTO 00pa3oBaHUs, KOTOpas MpeArnojaracT (GopMUpPOBAHUE y OOYUYAIOIMIMXCSA CIIOCOOHOCTH adanTHPOBATHCS K
U3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpemHero oomiero oOpazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT POPMHUPOBAHUE Y
oOydaromuxcsi MPEACTaBICHUH O HAyYHOW KapTHMHE MHpa, pacIIupseTr W 0000IIaeT 3HaHWS O JXKHUBOW Mpupone, &
OTIUYUTEIIHHBIX MPHU3HAKAX — YPOBHEBOW OpPraHM3AIMHM W DBOJIIOIMH, CO3MAET yCIOBHUS JUIS: MO3HAHUS 3aKOHOB >KUBOM
npuponbl, (GopmupoBaHus (YHKIHMOHAJIHHOW TI'PAMOTHOCTH, HAaBBIKOB 3/I0pOBOTO U 0e30macHOro oOpasza >KU3HH,
9KOJIOTUYECKOTO MBIIIIJICHHS, IICHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YEIIOBEKY.

bonpiioe 3HaueHrne OMOIOTHS UMEET TaKXKe JJIsl PEIISHHUS BOCIIUTATENBHBIX U Pa3BUBAIONIMX 3a/1ad CPEIHETO OOIIero
oOpa3oBaHMs, coIMaIM3auu oOydJaromuxcs. V3ydenue Owuonormu obOecredynuBaeT YCIOBHS JUIsi  (POPMHUPOBAHUS
MHTEIUICKTYAIIbHBIX, KOMMYHHUKAIIMOHHBIX W HMH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYIJIBTYPBI, CIIOCOOCTBYET
UHTETPAllMU OMOJIOTHYECKUX 3HAHUH C MPEACTABICHUSAMHU U3 IPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (PH3UKHU, XUMUU H
reorpadun. HasBaHHBIE TIOJIOKEHUS O TMpEIHA3HAYCHUU Yy4eOHOro mnpeamera «bBHONOTHS» COCTAaBWIM OCHOBY JUIS
OTIpeIeNIEHUs TIOJX00B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COJIEPKaHus, TIPEJCTABICHHOTO B IPOTpaMMe 10 OMOJIOTHH.

Ot6op comepxanust ydeObHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYHISCTBIEH C  TO3UIUN
KYJIETypPOCOOOPa3HOTO MOX0/a, B COOTBETCTBUU C KOTOPHIM OOYYAaIOIIUECs JOJDKHBI OCBOUThH 3HAHUS M YMEHUS, 3HAYNMBIC
st GopMUpPOBaHHSI OOIIEH KYIbTYPBI, OMPEICSIISIONINE aIEKBATHOE MTOBEICHUE YEIOBEKa B OKPYIKAIOIIEeH MPUPOITHOM cpee,
BOCTpEOOBAaHHBIC B TOBCEIHEBHOM KU3HU U MPAKTHUECKOH AesTenbHocTH. Ocob0oe MECTO B 3TOM CUCTeME 3HAHWH 3aHUMAIOT
AJIEMEHTHI COZCPXKaHUs, KOTOPBIE CIIy>KaT OCHOBOW Ui (POPMHpPOBAHUS TPEICTABICHUNA O COBPEMEHHOW €CTEeCTBEHHO-
HayYHOW KapTHHE MHUpPa W IEHHOCTHBIX OPHEHTAIMSIX JMYHOCTH, CIOCOOCTBYIOIIMX TyMaHH3alMu OHOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHHE COIEpKaHUS Y4eOHOro Marepuana B MPOrpaMMe MO OHOJOTHH OCYIIECTBICHO C Y4YETOM
NPUOPUTETHOTO 3HAYCHUS 3HAHWKA 00 OTIMUYMTENBHBIX OCOOCHHOCTAX YKHBOW MPHUPOMABI, O €€ ypOBHEBOW OpraHW3allid U
ABOJIIONMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOTro mpeameTa « bBHomorusy BhIZEIeHbI CISAYIONINE CONep)KaTeIbHbIC
nuaun: «buonorust kak Hayka. MeToapl HaydHOTo mo3HaHUs», «KieTka kak Ouosormueckas cucreMay, «OpraHuzM Kak



Oouosiormyeckas cucrema», «CucTeMa W MHOrooOpa3ue OpraHuyecKoro Mupa», <« IBOJIOIMUS JKUBOH MPUPOIBI»,
«IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lens w3ydenusi yuebHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE OOYYArONTUMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHu3alliy >KUBBIX CHCTEM Pa3HOr0 paHra W MPUOOPETEHHE YMEHHH HCIIOJIb30BaTh ATU
3HAHUSA JJIs1 TPAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPOABI U PEUISHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1end u3ydeHus ydeOHoro mnpenMera «buosorus» Ha 06a30BOM ypoBHE 0OO€CTHEUMBAETCS PEIICHUEM
CIEAYIOLINX 3a]1a4:

OCBOCHHE OOYYaIONMMHUCS CHCTEMbl 3HAHWW O OHMOJOTHYECKUX TEOPHSIX, YUYCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIIOTE3aX, MpaBUiaX, CIYyXKalldX OCHOBOW i (OPMUPOBAHHUS MPEACTABIECHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
MEeTOZaX HAyYHOI'0 MO3HAHUS, CTPOECHHWU, MHOTOOOPa3HM M OCOOEHHOCTSAX KHBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIEA0BAHUAX B OUOJIOTHH;

dbopMupoBaHre y OOYYAIOMIMXCS TO3HABATEIBHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW B MpoIlecce
aHaju3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMU HAYUYHBIX B3[JISJ0OB, UJIEW U MOJXO0/I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOIO
YPOBHSI OpraHu3aluy;

CTAHOBJICHHE Y OOydJarouuxcs oOmed KyJabTyphl, (DYHKIIMOHAIBLHONW TPAMOTHOCTH, PAa3BUTHE YMEHHUH OOBSACHITH U
OIICHUBATh SIBJICHUSI OKPY>KAIOIIEr0 MHpA KUBOW MPUPOJLI HA OCHOBAaHUU 3HAHUW U OMbBITA, MOJYYEHHBIX MPU U3YUYECHUU
OMOJIOTHH;

dbopMupoBaHHEe y OOYYaIOIIUXCS YMEHUN WJUIFOCTPUPOBATh 3HAUYCHHE OHOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM
NESATEIIbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOCKAEHHOCTH B BO3MOXXHOCTH IIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOJIBbI, HEOOXOIUMOCTH OEPEKHOTrO
OTHOIIEHUS K HEH, COOIIOICHUS STUYECKUX HOPM TPHU TIPOBEICHUN OMOJIOTHUYECKUX UCCIIEIOBaAHU;

OCO3HAHME IEHHOCTH OMOJIOTMYECKUX 3HAHUW JJIS TIOBBIIIICHUSI YPOBHS SKOJOTUYECKON KYIbTYPHI, JUIsl (HOPMUPOBAHHS
HAay4yHOT'0O MUPOBO33pEHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUNM M YMEHUHW B TMIOBCEJIHEBHOM KW3HM JJIA OIEHKH TIOCJEACTBUNA CBOEH
JESTEIPHOCTH TIO OTHOIICHHWIO K OKPYXKAaIoIIeH cpeae, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAaHHE U COOJIIOJCHHE MEp
po(IITAKTUKY 32a00I€BaHUH.



B cucreme cpennero o6miero obpasoBanusi «buosorus», uzyyaemas Ha 0a30BOM YpPOBHE, SIBISIETCS 00s3aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOAIIUM B COCTaB IpeaAMEeTHON 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHD.

Jlnis u3ydyenust Ouosioruu Ha 0a30BOM YPOBHE cpelHero oOuiero oopasoBanus otBogutcs 68 vacos: B 10 kmacce — 34
yaca (1 gac B Hegento), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXAHUE OBYUYEHUA

Tema 1. buosiorust kak Hayka.

buonorus kax Hayka. CBs3p OWoOJIOTMHM C OOIIECTBEHHBIMH, TEXHUYECKHMMH W JIPYTUMHU €CTECTBEHHBIMH HayKaMH,
dbunocodueit, ITUKONU, ICTETUKOM U mpaBoM. Ponb Ouosoruu B (OPMUPOBAHMHM COBPEMEHHON HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronpl mMO3HAHMS KUBOM MPUPOAbl (HAOIIOJEHUE, OKCIIEPUMEHT, OIMCaHue, H3MEpPEeHHue, Kiaccudukaims,
MOJICIIUPOBAHUE, CTATHCTHYECKasi 00pabOoTKa TaHHBIX ).

JlemoHcTpanuu:

[Toptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOU MIPUPOIBD.

JlabopaTtopHbie M mpakTHYecKHe padoThbI:

[Tpaktuueckas padota Ne 1. «/cmonp30Banne pa3IMdIHBIX METOIOB TIPH U3yUYCHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 HX OPraHU3ALMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET HU3ydeHus Ouosiornu. OTiIMYMe XKUBBIX CHUCTEM OT HEOPraHWYeCKOH
IPUPOJIBI.

CBoiicTBa OMOCHCTEM U HX pa3HOOOpa3ue. YPOBHH OpraHU3aluu OMOCHUCTEM: MOJICKYJISIPHBIHN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHBIN, TOMYJISIIHOHHO-BUI0OBOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUI ), OMOChEPHBIA.

JdeMoHcTpanuu:

Tabnuub! 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HNY», « Y POBHU OPraHU3alUU KUBOU IPUPOIBDY.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii cCOCTAB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHYECKHE DIIEMEHTBHI: MAaKpO3JIEMEHTHI, MUKPOXJIEMEHTHL. Bojga u MHHEpabHbIC
BEILIECTBA.

@OyHKIMY BOABI 1 MUHEPAJIbHBIX BEIIECTB B KJeTke. [lognepxanue ocMoTuyeckoro 6anaHca.



benku. CoctaB M cTpoeHHE O€IKOB. AMMHOKUCIOTBI — MOHOMEpbl OenkoB. He3zameHumble M 3aMeHUMBIE
AMUHOKHCIOTHI. AMHUHOKHUCIIOTHBII COCTaB. Y POBHU CTPYKTYpbI O€IKOBOM MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBePTUYHAS CTPYKTYpa). XMMHUECKHE CBOMCTBA OeNKOB. buonorndeckue GyHKIMM OEIKOB.

®epMeHThl — OMonoruueckue karaauzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP, CyOCTpaTHas CeUU(PUUHOCTb.
Kogepmentsl. Butamunsl. OTinunst epMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB.

VYrneBoabl: MOHOcaxapubl (INIIOKO3a, pubo3a U Ae30kcupr0o03a), aucaxapuibl (Caxaposa, JIaKT03a) U MOJIHCaXapu/ibl
(kpaxmai, TJIMKOTeH, LEeJUTI003a). buonornueckue GyHKIUU YTriIeBOOB.

Jlumuael: Tpurauuepuasl, ¢ocpomunuapl, crepounsl. [uapodunsHO-rHapodoOHBIE CcBoiicTBa. buonorumueckue
¢yskuu munuaos. CpaBHEHUE YIIIEBOAOB, OEJIKOB U JIMIIUJ0B KaK MCTOUHUKOB SHEPTUH.

Hyxneunnossie kucnotel: JJHK u PHK. Hykneotunbr — MoHOMEpHI HYKJIEMHOBBIX KHCJIOT. Ctpoenue u ¢pynkuuu JTHK.
Crpoenue u pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHkumu.

[HuTtonorus — Hayka o kieTke. Kierounas Teopusi — npumep B3auMOAEUCTBUA HUed U (AKTOB B HAYYHOM MO3HAHUH.
Metoabl u3y4eHus KIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01muye Npu3HaKy KJIETOK: 3aMKHYTasl Hapy»kHasi MmemOpaHa, mosiekyasl JJHK
KaK F€eHETUUECKUI anmnapar, CUCTeEMa CUHTe3a OeJika.

Tunbl KIeTOK: JyKapuoTHUecKass M mpokapuotudeckas. (OcoOEHHOCTH CTPOCHUS MPOKAPUOTHUYECKON KIIETKH.
Knerounas crenka Oaxtepmii. CTpoeHHE 3YKapUOTHYECKOW KieTKA. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, KXUBOTHOU U
IPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs! CTEHKA, INIMKOKAJIUKC, UX QyHKIuU. [InazmaTuueckas meMOpaHa, eé
cBoiicTBa M ¢yHkuuu. llutonnazma u e€ opranounnpl. OnHomemOpaHHble opraHoujbl kietku: OIIC, anmapar [Nombaxwu,
IM30CcoMBI. [1oyaBTOHOMHBIE OpraHOWABI KJIETKUA: MUTOXOHAPHH, IUIACTUABL. [IpOMCXOKIEHNE MUTOXOHIAPUN U IUIACTHA.
Buner mnactua. HememOpanHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIM LIEHTP, LIEHTPHOIN, PECHUYKH, >KTYTHUKH.
@yHKIMN OPraHOUIOB KJIETKU. BKirtoueHus.

SAnpo — perynatopHbelii HeHTp KieTkd. CTpoeHue szpa: siepHas 000J0YKa, KapuoIlUla3Ma, XpOMAaTHH, SJIPBILIKO.
XPpOMOCOMBI.

TpaHCnOpT BEWIECTB B KIIETKE.



JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
@®panximg, K. M. bap.

Huarpammel: «PacnpeneneHne XHMHYECKHX JJEMEHTOB B HEXKHUBOW mpupoae», «PacmpeneneHue XuMHUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabnuupl u cxemsl: «llepuognueckas TadnuIa XMMHUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJIbl BOb, «brocunres
oenka», «Ctpoenue monekyinbl Oenkay, «Ctpoenue (epmenta», «Hyknennossie kucnotsl. JJHK», «Crpoenne mosnekybl
AT®», «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHHe >KUBOTHOW KIETKW», «CTpOEHHE paCTUTEIbHOU KIETKWY,
«CTpoeHue NpoKapuoTUYECKON KIETKN», «CTpOEHHUE s1ipa KIETKW», « Y TIE€BOIAB, «JIumuapn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 0OOpyJOBaHUE ISl MPOBEACHUS HAOIIOJECHUHN, W3MEPEHHH, IKCIIEPUMEHTOB,
MUKpOTpEnapaTbl paCTUTENbHBIX, )KUBOTHBIX M OaKTEPHAIIbHBIX KJIETOK.

JlabopaTtopHble M mpaKkTHYecKHe padoThbI:

Jlabopatopuass pabora Ne 1. «l3ydeHune KaTaquTUYECKONM aKTHBHOCTH (EPMEHTOB (Ha TPUMEpPE aMmia3bl WA
KaTanasbl)».

JlabopaTopHas pabora Ne 2. «M3yyeHue cTpoeHUs! KJIETOK pAaCTEHUM, )KUBOTHBIX U OaKTepui MOJ MUKPOCKOIIOM Ha
rOTOBBIX MHUKpOIIpEnapaTax U ux OIMUCAHUEY.

Tema 4. /KusHeesATeJJbHOCTb KJIETKH.

OOMeH BelecTB, Wi MeTaboaIu3M. AcCUMUIIAIMS (TIITACTUYECKUI OOMEH) M TUCCUMUJISLINS (DHEPreTUUeCKuii 0OMeH) —
JIBE€ CTOPOHBI €IMHOTO Ipoliecca MeTadoin3ma. Polib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B TOHUMAHUU METaboIu3Ma.

Tunel oOmeHa BemiecTB: aBTOTpo(dHBIA U TerepoTpodHblil. Ponb depmMeHTOB B 0OMEHE BEIIECTB U IMPEBpAIICHUU
SHEPIUU B KIIETKE.

dortocunTe3. CBeroBas W TeMHOBas (a3bl doTocuHTe3a. Peakmmu ¢orocunTe’a. DhHEKTUBHOCTH (HOTOCHHTE3A.
3Hauenue (orocuHTEe3a IS KU3HU Ha 3emiie. BnusHue ycnoBuil cpeipl Ha (OTOCHMHTE3 M CHOCOOBI TMOBBIIIEHUS €0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHU.

XemocuHTe3. XeMOCUHTE3UPYIOMNE OaKTepuu. 3HaUeHNE XEMOCHHTE3a JIJIS )KU3HH Ha 3eMIIe.



DOHepreTuueckuii 0OMeH B KJieTKe. Paciienyienre BemecTB, BbIIEICHUE U aKKYMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTallbl
sHepreTrueckoro oobmena. ['mukonm3. Bbpoxkenme u ero Buabl. KucimopomHoe OKHCIEHHE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunupoBanue. IGHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuuu maTtpuyHoro cunrtesa. ['eHernyeckas undopmanus u JIHK. Peanuzanus renernueckoit muaopMaiu B KJIETKE.
['eneTnueckuit koa U ero cBoicTBa. TpaHckpunius — MatpuuHblii cuate3 PHK. Tpancisius — OuocunTte3 Oenka. DTarbl
Tpaucisimu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuHTe3e Oenka.

Hexknerounsie ¢popmsl xu3Hu — BUpychl. Mctopus otkpeitust BupycoB (/. Y. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U
’KU3HEHHOTO IHKJIa BUpycoB. bakrepuodaru. bone3nu pacteHuil, >)KMBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUpycamu. Bupyc

uMMmyHo euiuta yenoBeka (BUY) — Bozoymutens CIIMJla. OOpaTHas TpaHCKpHUIIIUS, peBepTaza M HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BAHUIA.
JlemoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. Y. Banosckuii, K. A. Tumupsizes.

TabGmumpst u cxembl: « Tunsl nutanusy, «Metadoauzmy», « MUTOXOHIPUSD», « DHEPTETUUECKUN 00MEH», «XITOPOILIACT»,
«Dorocuntes», «Ctpoenue JAHK», «Ctpoenue u dyHkimoHupoBaHue reHa», «CuHTte3 Oenkay, «['eHeTHUUeCKUU KOy,
«Bupyce», «bakrepuodarny», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CI1N/la, 6aktepuodaray, «Pemmukanus JJHK».

ObopynoBanue: moaenu-anminkanuu «Y nsoenue JHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHne KIETKNY,
mozens cTpykrypst JJHK.

Tema 5. Pa3MHoOKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kiierounblii 1UKI, WIM >KU3HEHHBIM 1MKI kietku. MHTepdaza m mutos. Ilpoueccsl, nporekaronyie B UHTEpdase.
Perumikanms — peakius matpudHoro cuate3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HAOOp — KapuOTHII. [{UTIITOMTHBIM
Y TaItuIOMHBIA XpOMOCOMHBIE HAOOPBL. XpomaTuabl. L{uTonmornyeckue 0CHOBBI Pa3MHOXKEHUS Y MHAWBHIyaIIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. IIpoueccel, npoucxoasdiue Ha pa3HbIX CTaIUSIX MUTO3a. bronornueckuit
CMBICJI MUTO3A.

[IporpamMmmupyemast rubesnb KJIETKH — aroITo3.



@opMbI pa3MHOXKEHMSI OpPraHU3MOB: Oecrojioe M MojoBoe. Buabl 0Oecnosioro pa3MHOXKEHHS: JCJIEHHE HaJBOE,
MOYKOBAHNE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETAaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €T0 3HAYECHUE IS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIANYHS OT OECTIONOTO.

Meito3. Craguu wmeito3a. Ilpoueccel, mpoucxonsiiue Ha craausx wehosa. [loBeneHue Xpomocom B Melo3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHHUE ME03a.

["amerorene3 — mpouecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [loOBbIE Kene3bl: CEMEHHUKH W SIMYHUKH.
OOpa3zoBaHne W pa3BUTHE IMOJIOBBIX KIETOK — TrameT (CIepMaTro30uj, SUIEKIeTKa) — CHEpPMAaTOTeHe3 M OBOTEHE3.
Oco0eHHOCTH CTPOCHUS SIMIIEKIIETOK U criepMaro3ouoB. Omiogorsopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (APMOpHOTeHe3). JTambl AMOPHOHAIBLHOTO
pa3BUTHS Y INO3BOHOYHBIX JKMBOTHBIX: JIPOOJEHHE, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3zBuTHE. THIIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTUA: NPSIMOE, HEMpsMoe (JUYMHOYHOE). BiusiHue cpenbl HAa pa3BUTHE OPTaHU3MOB, (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butune pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaJANN Pa3BUTHSL.

JdeMoHcTpanMu:

TaGmumpr u cxembl: «POpMbI pa3MHOKEHHSI OPraHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX PACTEHUII»,
«BereraTuBHOE pa3MHOXEHHE pacTeHUi», «/leneHue kietku Oakrepuit», «CTpOe€HHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Knerouneli uukin», «Pemmukaunus JIHK», «Mwuto3», «Mehos», «llpamoe u HENpsamMoe pa3BUTHUEY,
«["ameToreHes3 y MIIEKONMTAIOIIUX U YEJIOBEKay, « OCHOBHBIE CTaAUN OHTOTECHE3a».

O6opynoBanue: MUKPOCKOTI, MUKpPOIPENapaThl «CriepMaTo30ubl MJIEKOIIUTAIOLLIET O, «SrnexneTka
MJICKOITUTAIOWIETO», «KaprOKMHE3 B KIIETKAX KOPEIIKA JIyKa», MarHUTHAas MOJIENIb-alIUIMKaLNs «/leJleHne KIIeTKn», MOJEb
JHK, monens Metagda3HOl XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

JlabopaTtopHas pabota Ne 3. «HabmtoneHnne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKA JIyKa HAa TOTOBBIX MUKPOIIpENapaTaxy.

JIaGopartopHas padota Ne 4. «3ydyeHne cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTpENapaTax».

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTwku. Mcropus pa3BUTUS T€HETUKU. Pojib IIUTOJIOrMM U AMOPHUOJIOTMM B CTAHOBJICHHUU
reHEeTUKH. BKiag pocCHUHCKUX U 3apyOeKHBIX YUYEHBIX B PAa3BUTHE T'C€HETHKH. MeToabl TeHEeTHUKU (THOPUIO0IOTHYECKHIA,
LUTOT€HETUYECKUI, MOJIEKYISIPHO-T€HETUYEeCKUI). (OCHOBHBIE TE€HETHYECKHE TOHATHSA. ['eHeTHueckass CHUMBOJIMKA,
UCII0JIb3yEeMas B CXEMaX CKPEIMBAaHUM.

3aKOHOMEPHOCTH HACJEAOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MenaeneM. MoHOrHOpUIHOE CKpelMBaHUE. 3aKOH
€IMHO-00pa3ust THOpUIOB MepBoro mnokoseHus. [IpaBuno noMuHHMpOBaHMs. 3aKOH pACLIEIUIEHHs INpU3HAKoB. ['umoresa
YuCTOTHI raMmeT. [1osHOe 1 HenmonHoe JTOMUHUPOBAHUE.

JurnbpuaHoe CKpeuIMBaHUE. 3aKOH HE3aBHCHMOIO HACJeOBaHHs MPU3HAKOB. lLlUTOreHeTHyecKkue OCHOBBI
OUTHOPUIHOTO CKpeIMBaHMs. AHaIM3UpYIOllee CKpeluBaHue. lcnonap30BaHUE aHAIU3UPYIOLIETO CKPELIMBAHUS IS
OIIpe/iesIEHUs] TEHOTUIIA 0COOU.

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo CHEIUIGHHOMY Haclie[JoBaHMIO TeHOB. Hapymienue
CLICIIJICHHSI TEHOB B PE3YJIbTATE KPOCCHUHIOBEPA.

XpOMOCOMHasI TEOpHUS HACJIEICTBEHHOCTHU. | eHETHYECKHE KapThI.

I'enetuka mnona. XpOMOCOMHOE OIPEACIICHHE II0J1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOramerHele u
reTeporameTHble opran3msel. HacienoBanue npru3HakoB, CLHEIIEHHBIX C TIOJIOM.

N3meHunBoCTh. BHIBl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHas. Ponp cpenpl B HEHACIEICTBEHHOM
M3MEHYUBOCTU. XapaKTepUCTHKA MOAU(PUKAIIMOHHON U3MEHUYUBOCTH. BapualmonHslil psia u BapuanumonHas kpusas. Hopma
peakuuu npusHaka. KoinyecTBEHHbIE M KayeCTBEHHbIE NPU3HAKM W MX HOpMma peakuuu. CBoicTBa MOIM(UKALMOHHON
U3MEHYHUBOCTH.

HacnencrBenHas, Wiy reHOTUNIMYECKast, N3MEHUMBOCTb. KoMOMHAaTHBHAsA U3MEHUYUBOCTh. Meii03 U 10JI0BOM mpoliece —
OCHOBa KOMOMHATHBHON M3MEHUYMBOCTH. MyTallMOHHas U3MEeHYNBOCTh. Kiaccudukanus MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YactoTta ¥ mpuuuHBl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKHMX PsI0B B HACJIEJCTBEHHOU
u3MeHunBocty H. 1. BaBuiosa.

BHesaepHas HacIeCTBEHHOCTh U N3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorumn uenoBeka. OCHOBHBIE METO/bl T€HETUKU YEJIOBEKA: M€HEaJOrMYECKUd, OJIM3HELOBbIN,
UTOTEHETUUECKUN, OMOXUMUYECKUH, MOJIEKYJIIpHO-TeHeTHUecKuid. COBpEeMEHHOE OTpe/ieNieHUEe TeHOTHUIA: MTOJIHOTE€HOMHOE



CEKBEHHPOBAaHME, T'€HOTUIIMPOBAaHUE, B TOM uucie ¢ nomoulpto I1I[P-ananu3a. HacnencrBeHHble 3a00J€BaHUs YEJIOBEKA!
reHHble 0o0se3HH, OO0JIE3HH C HACIEACTBEHHON MPEeapacloyioKeHHOCThIO, XPOMOCOMHbIE Ooje3nu. ComaTuueckue u
reHepaTuBHble MyTanud. CTBOJIOBbIE KIETKU. [IpuHIMIBI 370pOoBOro 00pasza KU3HU, TUATHOCTHKH, NMPOQPHIAKTUKH U
JI€YEeHUs TEHETHYECKUX Oose3Hel. MennuKo-reHeTH4ecKoe KOHCYJIbTHPOBaHHWE. 3HAUYE€HHWE MEIUIMHCKOM TIE€HETHKU B
OPEeJOTBPALLICHUH U JIEYEHUU T'€HETUUECKUX 3a00JI€BaHUI UeIoBeKa.

JdeMoHcTpanuu:

[Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

TabGmumps! 1 cxembl: «MOHOTUOPUIHOE CKPEUIMBAHUE M €r0 IIUTOICHETUYECKask OCHOBa», «3aKOH PaCUICIUICHUS U €ro
[IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOThI ramer», «JluruOpunHoe ckpemuBanuey, «LlUTOnOrMu4eckue OCHOBBI
OUTHOPUIHOTO CKpeluBaHusa», «Melo3», «B3aumoneicTBue aienbHbIX TE€HOBY», «['€HeTnyeckue KapThl PpaCTEHHI,
KUBOTHBIX M 4YeJIOBEKay», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C MoJIoM», «KapuoTumsl
YelioBeKa U KUBOTHBIX», «Buapl usmenunBoctuy, «MoaudpukanoHHas U3MEHUMBOCThY», «HacnenoBanue pesyc-pakropay,
«I'eneTuka rpynn KkpoBm», « MyTaniMOHHast U3MEHYUBOCTD.

O6opynoBanue:  Mojenu-ammiukanuu — «MoHoruOpunHoe — ckpemmBaHue», «HemonHoe — HOMUHUpPOBaHUEY,
«IuruOpunnoe ckpeumBanue», «llepekpéct xpoMocom», MUKPOCKOII U MHUKporpenapaT «po3zodpuna» (Hopma, MyTaluu
(hOpMBI KPBUTHEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOM.

JlabopaTtopHble M MpakTHYecKHe padoThbI:

Jlaboparopnas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOIMOPUAHOIO M JUTMOPUIHOTO CKPELMBAHUSA Y APO30(PUIIbI
Ha TOTOBBIX MUKPOIIpEapaTax.

Jlaboparopnas pabora Ne 6. «M3yueHune mMonupuKanMOHHOM HW3MEHUMBOCTH, MOCTPOEHHE BAPUALMOHHOTO psAlia U
BAPUALIMOHHOU KPUBOW.

JIaGoparopHas padota Ne 7. «AHanu3 MmyTauuil y 1po30¢puibl Ha TOTOBBIX MUKPOTPENapaTaxy».

[TpakTnueckas padora Ne 2. «CocTaBiieHUE U aHAJIN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekupyst Kak Hayka M IPOLECC. 3apOXIACHUE CelleKUMd W aoMmectukanus. Yuenue H. M. BaBunoBa o neHrpax
MIPOUCXOXKACHUS U MHOTOOOPAa3us KyJbTypHBIX pacTeHui. LIeHTphl MPOUCXOXKACHHS JOMAIIHUX KUBOTHBIX. COpT, Mopoaa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCcoBbIi M MHAUBUAYATBHBIN OTOOPHI B CENEKIIMHU PACTEHUN U )KUBOTHBIX. OlleHKa
sKcTepbepa. baM3KOpoICTBEHHOE CKpeluBanue — UHOpUAUHT. Yucras nuHusi. CkpellMBaHWe YUCTHIX JUHMM. ['eTeposuc,
win TuOpuaHas cuia. HepoacTtBeHHoe ckpeuBanue — ayTOpuauHr. OtpanéHHas ruOpuau3anus U €€  yCHeXu.
HckyCcCTBEHHBIN MyTAareHes3 1 MOoJIy4YeHHE MOJUILIOUIO0B. JJOCTHIKEHUS CEIIEKIIMN PACTEHNHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHnonoruss kak oTpacip NPOU3BOACTBAa. ['eHHas uWHXKeHepus. OTamnbl co3aaHus pexomOuHantHoW JIHK wu
TPaHCTE€HHBIX OpraHu3MoB. KierouHas uHxeHepus. KiieTtounble KyJnbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTECHHIA.
KiionupoBanue BbICOKOTIPOAYKTUBHBIX CETCKOXO03IMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUe U dThdeckue npodiemsl. MO
— T€HETUYECKH MOAU(PHUIIMPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpauuu:

[Toprpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. @. l1Banos.

Tabmuupl u cxeMbl: kKapTa «LleHTphl MPOUCXOKACHUS U MHOTOO0Opa3usi KyJIbTYpHBIX pacTeHui», «llopoasl qoMamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtaanéHHas ruOpumuzanus», «Pabotel akagemuka M. ®. MBaHoBay,
«[Tomummonnus», «OOBEKTH OMOTEXHOIOTUNY, «KIleTouHbIe KyIbTYphl M KJIOHHpOBaHUE», «KOHCTpynpoBaHue U mepeHoc
TE€HOB, XpPOMOCOMY.

O6opynoBanue: MYJSDKM IUIOJJOB U KOPHEIUIOAOB AMKUX (OPM U KyJbTYpPHBIX COPTOB pacTeHUM, repOapuit
«CenbCKOX035MCTBEHHBIE PACTECHUSY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJIEKIUU PACTEHUI W YKUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIMIO,
IUIEMEHHYIO (pepMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIUIMYHOE XO34KCTBO, JIAOOPATOPUIO arpOyHHUBEpPCUTETa WU
HAYYHOT'O LIEHTPA)».



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOTI'PAMMBI 110 BUOJIOT'UN HA BA3OBOM YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS O0yYarOITUMHUCS MPOTPaMM CPETHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX pE3YIbTaTOB OCBOEHHUA INpeameTa «buosorus» BBIAENEHBI CIEIYIOIIME COCTABIISIIOLIUE:
OCO3HaHUE 00YYaIOIIUMHUCS POCCUICKON IpakIaHCKON WIEHTUYHOCTH — FTOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEEIICHHUIO, HAIMYKME MOTUBALUUA K OOYYEHHIO OMOJIOTUH, LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN
JUYHOCTUA HA OCHOBE KJIFOYEBBIX ILIEHHOCTEW M UCTOPUYECKUX TPAJAMIMI pa3BUTHS OMOJOTMYECKOIO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYArOIIMXCS PYKOBOJCTBOBATbCS B CBOCH JESATENBHOCTH IEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKAMU,
IPUCYIIMMH CUCTEME OMOJIOTHYECKOr0 00pa30BaHusl, HAINYUE SKOJIOTUIECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUThH 1IEJIN
Y CTPOUTH )KU3HEHHBIE TUIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOCHHS MpeameTa «bhojorus» MOCTUTraroTCs B €IMHCTBE y4eOHOM M BOCHUTATEIbHOU
NESATEIbHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMH POCCUHUCKHUMH COLHUOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMA B OOILECTBE NMpPaBWJIaMU M HOPMAaMH IMOBEACHHS M CIIOCOOCTBYIOT IpolieccaM
CaMOINO3HAHUs, CAMOBOCIIUTAHHS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEW MO3UMUUHU JIMYHOCTH, NATPHUOTU3MA, YBAXKEHUS K
3aKOHY U MPABOIMOPSJIKY, YEIOBEKY TpyAa M CTaplieMy MOKOJIEHHIO, B3aUMHOIO YBa)KE€HHUS, OEpPEeKHOrO0 OTHOIICHHS K
KyJIbTYPHOMY HACIIEIUI0 M TPAJULHASIM MHOTOHAIlMOHAJIBHOrO Hapona Poccuiickoit denepannu, Npupoae U OKpYKarolleu
cpene.

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUSI yueOHOTro mpeameta «buonorus» JOMKHBI OTpakaTb TOTOBHOCTH M CIIOCOOHOCTD
oOydJaronmxcsi pPyKOBOJCTBOBAaTbCS CHOPMHUPOBAHHON BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTALIUW, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO
oOllIeCTBa, pacIIUPEHUE KUZHEHHOI'O OMNbITA U OMNbITa JEATEIBHOCTH B IMPOLECCE peav3allii OCHOBHBIX HAaINpaBlICHUN
BOCITUTATEIbHOM JI€ATETbHOCTH, B TOM YUCJIE€ B YACTH:



1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAXKAAHCKON TMO3ULUK OOYyYaromerocsi Kak akTHBHOTO U OTBETCTBEHHOTO YJIEHA POCCHUHUCKOTO
00111eCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00s3aHHOCTEN, yBaXKEHUE 3aKOHA U MTPABONOPSJIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATEIBHOCTH MPH CO3JIaHUU Y4YEOHBIX NPOEKTOB, PEIICHUH YYEeOHBIX U
MO3HABATEIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTB OIpeIEsATh COOCTBEHHYIO MO3UIUIO MO0 OTHOLICHHIO K SIBJICHUSIM COBPEMEHHOM XKM3HU U OOBACHATD €€;

YMEHUE YYUTHIBaTh B CBOWX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aWMOJCHCTBHUS JIOACH C pa3HBIMU
yOeXIEHUSMHU, KYJIbTYPHBIMU [IEHHOCTSIMU U COLIMAJIBHBIM TOJIOXKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, M[O3HABaTEIbHBIX U
UCCIIEIOBATEeNIbCKUX 3aJ]]a4, YBaXKUTEJIHHOIO OTHOILICHHS K MHEHHUIO ONIOHEHTOB IMPHU OOCYXKICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOT0 COJIePIKAHNUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOM HUJEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUSI K CBOEMY HApOAY, UyBCTBa
OTBETCTBEHHOCTH nepen PoanHoM, TopaocTu 3a CBOM Kpau, CBOK PoauHy, CBOM SI3bIK U KYJBTYPY, HPOILLIOE W HACTOSIIEE
MHOT'OHAllMOHAJIbHOI0 Hapoaa Poccun;

LIEHHOCTHOE OTHOILICHHE K IPUPOAHOMY HACIEIWIO WM MaMsATHUKaM NPUPOJIbI, JOCTHkEeHUAM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCHUMCKHMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTMH, TTOHUMaHUS 3HAUYCHMS
OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KMU3HHU U€JIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoe:Kk IEHHOCTh, TOTOBHOCTb K CITY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;



CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISIM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO MNPHUHATUSA LIEHHOCTEU
CEMEWHOM )KU3HU B COOTBETCTBUHU C TPAAULUSIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYyYHOTO M TEXHHUYECKOrO TBOPUYECTBA, CIIOpPTA, TPYAa,
0OIIIeCTBEHHBIX OTHOIIICHMIA;

NOHMMAHHE SMOLIMOHAIIBHOTO BO3/IEMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBbIX BUAAX HCKYCCTBA, CTPEMIICHUE MPOSIBIATh KAUECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢puzuveckoro BocnutaHus, GOPpMUPOBAHNS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIArOMOJIyYHsl:

NMOHMMAaHUE U pean3alus 3J0pOBOro U 6e30macHoro oopasa Ku3HHU (3I0pOBOE MUTAHUE, COOIIOIEHNE TUTHEHUYECKUX
IpaBWJI U HOPM, COANaHCHPOBAHHBIN PEXHUM 3aHATHH MU OTIbIXa, peryispHas (u3HuecKas aKTHUBHOCTB), OEpexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS] K COOCTBEHHOMY (DU3UYECKOMY U ICUXUYECKOMY 370POBBIO;

NOHMMAaHUE [IEHHOCTU TMPaBWJI WHAUBUIAYAIBHOIO M KOJUIEKTMBHOIO O€30MacHOr0 IMOBEJIEHUS B CHUTYyalUsX,
YIPOXKAIOIIUX 340POBBIO U KU3HU JIFOAEH;

OCO3HaHUE TOCIEACTBUN U HEPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUS);

6) Tpy10BOIr0 BOCIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HaHHUE LIEHHOCTU MacTePCTBa, TPYA0I00HE;

FOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW U COLMAIBbHOM HAMpaBIIEHHOCTH, CIIOCOOHOCTH
MHULAAPOBATh, INITAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH TAKYIO J€ATEIbHOCTD;

MHTEPEC K Pa3IUYHbIM cepaM MpodeccuoHaNbHON AeITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBHIOOP OyayIiei
npodeccun 1 pearru30oBbIBaTh COOCTBEHHbBIE KU3HEHHbIE TIIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HMU;

7) IKOJIOTHYE€CKOr0 BOCIIMTAHUSA :

HKOJIOTMUYECKH 11eJIec000pa3HOe OTHOUICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KyJIbTYpbl: IPUOOPETEHUE OIbITa I[UIAHUPOBAHUS IIOCTYNKOB M OLIEHKH MX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEW CPEJIbl;

OCO3HaHHUE TI00aTbHOI0 XapaKTepa 3KOJOTHUYECKUX MPOoOJIeM U IMMyTel X peleHus;

CIIOCOOHOCTh HCII0JIB30BAaTh NpUOOpEeTaeMble NMPU HU3YYEHUM OMOJIOTMM 3HAHHWS M YMEHMs IIPU PELIEHUU IMpoOseM,
CBSI3aHHBIX C pAlMOHAJIbHBIM IPUPOAOIOJIB30BAHUEM (COOIIOACHUE TMpaBUJ NOBEACHUS B IPHUPOJE, HAIIPABICHHBIX Ha
COXPAHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOC(EPHI);

AKTUBHOE HENPUATHE JEUCTBUM, INPHUHOCAIIMX BpeI OKPYKAIOUIEH NPUPOJHOM Cpele, yMEHHE IPOTHO3MPOBATH
HEOIaronpHsITHbIE SKOJIOTMYECKUE MTOCIEICTBUS IPEATPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIMYKAE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, dKOJOTHMYECKON KYyJbTYPBI, ONbITA ACSATEIBHOCTH JKOJIOTMYECKOU
HAIIPaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS WMH B I03HABaTEIbHOM, KOMMYHMKAaTUBHOW M COLMAJIBHOW IPAKTHKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN AESITEIBHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOU
IIPAKTUKU, OCHOBAHHOI'O HA IMAJIOTE KYJBTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHME SI3bIKOBOM U UUTATENBCKOM KYJIbTYPBI KaK CPEICTBA B3AUMOJACHCTBUS MEXKY JIFOAbMU U ITO3HAHMS
MHPA;

NMOHMMAaHUE CHeuu(PUKUA OMOJOTUM KaK HAyKH, OCO3HAHMUS €€ POJM B (POPMUPOBAHUU PAIMOHAIHHOIO HAYYHOTO
MBILUIEHUS, CO3JaHUU LIETIOCTHOT'O MPEJCTABICHUS 00 OKPY’KAIOIEM MUPE KaK O €IMHCTBE IIPUPO/IbI, YEIOBEKa U 00ILECTBa,
B IIO3HAHUM MTPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIEHUH IPOOJIEM COXPaHEHUS IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMH JJII COBPEMEHHOW LMBWIM3ALMMU: OOECIEYEHHMs] HOBOTO YPOBHSI pPa3BUTHSA
MEUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX pelIaTh PECYpPCHbIE TPOOIEMbI Pa3BUTHS YEIOBEUYECTBA,
MOKCKa MyTeW BBIXOAA U3 TI00ATBHBIX AKOJIOTMUYECKHUX IMPOOJeM M oOecrneueHus mnepexofa K yCTOHYMBOMY Pa3BUTHIO,
paloHaIbHOMY MCIIOJIb30BaHUIO IPUPOJHBIX PECYPCOB U OPMUPOBAHUIO HOBBIX CTaHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OMOJOTMYECKUX 3HAHMUU B LENAX MOBBIIIEHUS OOLIEH KYJIbTYphl, €CTECTBEHHO-
HAyYHOM TPAaMOTHOCTH, KaK COCTaBHOW 4acTH (H)YHKIMOHAIBLHOM rpaMOTHOCTH O0yYaromxcs, GopMupyeMon npu u3y4eHuu
OMOJIOTHH;



IOHMMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh
MoJTydyaeMble 3HAHU 7S aHAJIU3a U OOBSACHEHUS SBJICHUI OKPY>KAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHNE
7enaTh 000CHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIOIb30BaTh OMOJOTMYECKUE 3HAHUS JJI PELIEHUs TPOOJIEM B peaibHbIX KU3HEHHBIX
CUTYyalUsX;

OCO3HAHME LEHHOCTH HAYYHOM JEATENBHOCTH, TOTOBHOCTb OCYILECTBIIITH IPOEKTHYI0 M HCCIENOBATENBCKYIO
NEATEIIbHOCTh MHAUBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPBIBHOMY O0pa30BaHUIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY IOJyYEHHUIO HOBBIX
3HAaHUU 110 OMOJIOTUHU B COOTBETCTBUM C AKU3HEHHBIMU ITOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3ybTaThl OCBOEHUS y4eOHOro npeaMeTa «buonorusy BKIHOYAIOT: 3HAYUMBbIE 111 POpMHUPOBAHUS
MHUPOBO33pPEHUS  OOYYAIOMIUXCA MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIeHayYHble TIOHATHS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MUPA U CHEIU(PUKY METOI0B MTO3HAHUS, UCTIOJb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO,
SHEPTHUs, SIBJICHUE, IPOIIECC, CHCTEMa, HAYYHBIN (DaKT, IPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHNE,
HaOMIOZICHUE, W3MEpPEHHEe, DOKCIEPUMEHT W JIpYyIruX), YHUBEpCalbHbIE y4eOHbIe JehcTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJISITUBHBIC), oOecrneunBaromiye (GpopMupoBaHue (YHKIIMOHAIBLHOW TPAMOTHOCTH U COIUAJIBHOU
KOMIIETEHIIMU  OOy4YarolIuXcs, CIOCOOHOCTh  OOYYaroOlIMXCS  MCMOJIb30BaTh  OCBOCHHBIE  MEXKIUCIMIUIMHAPHBIE,
MHUPOBO33PEHUYECKUEC 3HAHUS M YHUBEPCAIbHBIE YUCOHBIC JEHCTBUS B IO3HABATEIHFHON U COITUATBHON MTPAKTUKE.

MertanpeaMeTHbIC PE3yIbTaThl OCBOCHHS MIPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUS TOJDKHBI OTPAKATh:

OBJaeHne YHUBEPCAIbHBIMYI YUeOHBIMH MMO3HABATEIbHBIMHU AeHCTBUSIMMN:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITEeNIbHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJIB30BaTh MPU OCBOGHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBINUICHUS (aHaM3a, CHHTE3a, CpPaBHEHWS,
kinaccuukanuu, o00O0OIIEHUs), PaCKPHIBATh CMBICT OMOJOTUYECKHX TOHATHHA (BBIIETSATh WX XapaKTEepHbIE NPHU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MTOHATHUIMU);

OTpeNeNsaTh LeNu ACATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HX JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl
NESITEIHOCTH C MOCTABJIEHHBIMH 1IEISIMU,

UCIIOJIb30BaTh OMOJIOTHYECKHE TTOHATHUSA JJIs1 0OBsICHEHUS (PAaKTOB M SIBICHUM KMBOM TTPUPO/IBI;

CTPOUThH JIOTUUECKUE PACCYKICHHS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IO AHAJIOIMH), BBIABISITH 3aKOHOMEPHOCTH M
MIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJICJIbHBIC CPEACTBA JJIsI MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX
OMOJIOTHYECKNX OOBEKTaX, a TaKKe IPOTHUBOPEUMM pa3HOTO pOJia, BBISABICHHBIX B Pa3IMYHbIX HH(POPMAIMOHHBIX
WCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUS MPOOJEMbl ¢ Y4€TOM aHalu3a WMEIOIIUXCS MaTepUalibHbIX W HEeMaTepuabHBIX
PECYpPCOB;

BHOCHUThH KOPPEKTUBBI B JCATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IIEJISIM, OIIEHUBATh PUCKH MOCIIEICTBUIN
JIeSITEILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PaOOTY B YCIOBHUSAX PEATbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NelICTBUSA:

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIICIOBATEILCKON M TMPOEKTHOM JeATEIbHOCTH, HaBBIKAMHU Pa3pEIICHUS MPOOJIeM,
CITIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITIOMCKY METOJOB PEIICHHS NPaKTHUYECKUX 3ajJlad, MPUMEHECHHIO
Pa3JIMYHBIX METOJ0B MO3HAHMS;

MCIIOJIH30BATh PA3JIMYHBIE BUIBI JACSITEIBHOCTH TI0 TTOJYYSCHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH, MPEe0OPa30BaAHUIO
U IPUMEHEHUIO B YUEOHBIX CUTYAIUSAX, B TOM YHCJIE IPH CO3AaHUN YUEOHBIX U COIMATBLHBIX MIPOCKTOB;

(dhopMUpOBaTh HAYYHBIN TUIT MBIIIUJICHUS, BJIaJIETh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU IMMOHITHUSIMUA U METOJIAMHU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]Ia4l B 00Pa30BATEILHOMN NEATEILHOCTH M )KU3HEHHBIX CUTYyaIUsIX;



BBISIBJISITh IIPUYMHHO-CJIE/ICTBEHHBIC CBS3M U aKTyaJIU3WpPOBaTh 3ajady, BBIJIBUTAaTh TMIOTE3Y €€ pelleHus, HaXOIUTh
apTryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEP)KIICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBbIE B XOJE pEUICHMs 3aJadd pe3yJbTaTbl, KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTb,
IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX;

J1aBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATH LIEJIeHANPABICHHbINA TOUCK NIEPEHOCA CPEACTB U CIIOCOOO0B IEUCTBUS B TPO(DECCHOHATIBHYIO CPEY;

YMETb NIEPEHOCUTD 3HAHUS B MTO3HABATENBHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJI€U, TMpeiaraTb OPUTHHAJBHBIE TOAXOAbl W pEHIeHHUs, CTaBUThb MpOOJEeMbl W 3a/aydu,
JIOIYCKAIOIIUE aIbTEePHATUBHbBIC PEIICHMUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHGMoOpManuu (TeKcTe ydeOHOro mnocoOus, Hay4dHO-TOMYISIPHON
JaUTepaType, OMONIOrMUECKUX CJIOBapsiX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHATM3UpPOBAThH
uHOpMAIMIO pa3IMYHBIX BHAOB U (QOpM MpEACTaBICHHUS, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTb;

(GbopMyIUpPOBaTh 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPU TOWCKE M OTOOpe Omosiormueckoil mHpoOpmaIuy,
HE0OXOIUMOM I BBITIOJTHEHUS Y4eOHbIX 3a/1aY;

npUOOpeTaTh OMBIT MCHOIB30BAHMS UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, COBEPLICHCTBOBATh KYJIbTYPY
AKTUBHOTO MCMOJIb30BAHMS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY Mpe/CcTaBleHUs OMOJIOTMYECKONM HHPopManuu (CXeMbl, Tpadukw,
IUarpaMMsbl, TaOJULbI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAy4YHbIM S3bIK B KauyeCTBE CpEJCTBAa MpH pabore ¢ Ouosiornyeckoil uHpopMaiueil: MpUMEHSTbH
XUMUYECKUe, (PU3nYecKue U MaTeMaTHYeCKUe 3HAaKU U CUMBOJIBL, (POpMyJibl, aO0OpeBUaTypy, HOMEHKIIATYpPY, UCIIOIb30BATh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIUTH HHPOPMAIIH, HH()OPMALIMOHHONW O€30MMaCHOCTH TUYHOCTH.

OBjaeHue YHMBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:



1) oOmenne:

OCYIIECTBISATh KOMMYHHUKAIIMU BO BCeX cpepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JUAJIOTE WM JTUCKYCCHH IO CYIIECTBY
oOcyxnaemMoii Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY>KICHHUS OTHOCHUTENIBHO BBITIOJHEHUS MpeajiaraeMoi
3aJ1a4yM, yYUTHIBATh UHTEPECHI U COITIACOBAHHOCTD MO3ULIMN JPYTUX YYACTHUKOB MAJIOra UM IUCKYCCUN);

pacrno3HaBaTb HEBEpOAJbHBIE CpPEACTBA OOILIEHHWsS, MOHMMAaTh 3HAYEHUE COLUAIBHBIX 3HAKOB, IPEANOCHIIOK
BO3HUKHOBEHUS KOHQIMKTHBIX CUTyallMii, yMETh CMAT4aTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOaMU OOIICHHS M B3aWMOJEWUCTBUA, MOHMMATh HAMEPEHUS NPYTHX JIOAEH, MPOSBISTH
YBOXUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (HOpMyIIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOXO TOUKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMecTHasA AesiTeJIbHOCTD:

MOHMMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHONH pabOThI MPHU PEIICHUU OMOJOTHYECKOU
npo0JieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHUS TPYIIOBBIX (POPM B3aUMOIECUCTBUS MIPH PEIICHUN YUEeOHOM 3aa4u;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX JNEHCTBHI ¢ yu€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEHM KaXKJIOTO 4jIeHa
KOJUIEKTUBA;

IPUHUMATh LIEJIM COBMECTHOM JACSATENBHOCTH, OPraHU30BBIBaTh M KOOPAMHUPOBATH NEUCTBUSA IO €€ JOCTHKCHHIO:
COCTaBIISITh IUIAH JEHCTBUI, pacmpenessTh poJid ¢ y4€TOM MHEHHUH YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXIOrN0 YYAaCTHHKA KOMaHIbl B OOLIMI pe3ynbTaT IO pa3pabOTaHHBIM
KPUTEPUSIM;

[peaaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEU C MO3UIUH HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEACHHUE B PA3JIUYHBIX CHUTyalUsX, IPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM.

OBi1aieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH 1CHCTBUAMU:

1) camoopranusamnus:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA JUISI BBISIBIICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYalIUAX;



BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11eJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JIEUCTBHIX M MOCTYIIKaX IO
OTHOILIEHMIO K )KUBOM IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIbHO OCYUIECTBIIATH MO3HABATENbHYIO NIE€ATEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH
coOCTBEHHbIE 3a/1a4M B 00pa30BaTEIbHOMN ACSITEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIIeHUs Npo0IeMbl ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y TIPEAIIOYTECHUN;

JABATh OLICHKY HOBBIM CHUTYaLIUsIM;

paciupsaTh paMKHi y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

Jie1aTh OCO3HAHHBIN BBIOODP, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW BSPYIUIMH B Pa3HbIX OO0JACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OLEHWBATh COOTBETCTBUE PE3YJIbTATOB
LETISIM;

BJIa/IETh HAaBbIKAMU MO3HABATENbHOM pe(IeKCHU KaK OCO3HAHMSI COBEPILIAEMBbIX ACMCTBUI U MBICITUTENIbHBIX IPOIIECCOB,
WX PE3yJIbTaTOB U OCHOBAHMM, UCTIOIB30BaTh MPUEMBI peICKCHH JIJIsl OLIEHKH CUTYalllu, BRIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELLICHHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHATHE Ce0S U APYTrUX:

IIPUHUMATH ce0s1, IOHUMAsl CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATH MOTHUBBI U apPTYMEHTHI IPYTUX MPU aHAIIA3E PE3YJIbTATOB JIESITEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMH IPYTOro YeloBeKa.



MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl 0cBoeHHUS TporpamMmMbl COO mo Ouosiornu Ha 0a30BOM YPOBHE BKJIIOYAIOT CHEIM(PUUCCKHE
s yaeOHoro mpeamera «buoiorus» HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JEHCTBHI MO OCBOCHHWIO, MHTEPIIPETAIMUA U
npeoOpa30BaHUI0 3HAHWM, BUABI JEATEILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHHWIO 3HAHWN B Pa3IMYHBIX
y4eOHBIX CHUTYyaIUsIX, a TAKXKE B PEATbHBIX KXKU3HEHHBIX CHUTYyaIlUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mpeameTHbIe
pe3yIbTaThI MIPEICTABICHBI IO TOJIaM O0yUYEHUSI.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHoro npeamera «buomnorus» B 10 kiacce TOJDKHBI OTpaxaTh:

c(hOPMHUPOBAHHOCTh 3HAHWKA O MECTE W PONH OHOJOTUM B CHCTEME HAy4YHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B
(GhopMHUpPOBaHNH COBPEMEHHON €CTECTBEHHO-HAYYHON KApTHUHBI MUPA W HAYYHOTO MUPOBO33PEHUS, O BKJIIAJE POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATHFHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS JKU3HEHHBIX
3ajad;

YMEHHE PacKpbIBaTh COJACP)KAHHE OMOJOTHYECKUX TEPMHUHOB W TOHSITHM: >KW3Hb, KIETKA, OPraHW3M, METa0O0JIM3M
(oOMeH BemiecTB W TMPEBpAIICHHE SHEPTUH), TOMEOCTa3 (CaMOpPETYIAIus), YpPOBHEBas OpTraHW3allds >XUBBIX CHCTEM,
CaMOBOCTIPOM3BEACHHE (PENPOTYKITNS), HACIECICTBEHHOCTh, N3MEHYMBOCTD, POCT U PA3BUTHE;

YMEHHE W3JIaraTh OWOJIOTMYECKHWE TEOpUH (KJIETOYHAs, XpOMOCOMHAas, MyTal[MOHHAs, IIEHTpajbHAs JIOTMa
MOJIeKyIsipHOM Ouosorun), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOTO0OOpasus u
POUCXOXKICHUS KyIbTYpHBIX pacTennii H. . BaBuiosa), onpenensiTh rpaHUIIbl KX TIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJIaMH HAYyYHOTO TO3HAHUS B OMOJIOTHH: HAOJIO/IEHNE U OMUCAHUE KUBBIX CUCTEM, TIPOIIECCOB U
SIBJICHHUM, OpTraHU3alMsl U MPOBEJACHUE OMOJOTMYECKOTO JKCIIEPUMEHTA, BHIIBM)KCHUE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEX]Iy HCCIEAYEMbIMA BETUIMHAMHU, OOBSICHEHHE MOJYyYCHHBIX PEe3yJIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX MOHSTUH, TEOpUi
M 3aKOHOB, YMECHHE JIeIaTh BEIBOJIBI HA OCHOBAHUH MOJyUYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIIETSATh CYIIECTBEHHBIE TPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT W OIYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHA BELIECTB U MPEBPAILICHUsI YHEPTUH B KJIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO W DHEPreTHMYECKOro OOMEHa, XEeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHUS, Pa3MHOKECHHS,
WH/IMBHUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);



YMEHHE TPHUMEHSTHh IOJYYCHHbIC 3HAHHs ISl OOBSCHEHHS OHMOJOTHYECKHX MPOIECCOB W SIBICHWM, I MPHHITUS
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOW J>KM3HU C IIEJIbI0 OOecTiedeHHs] O0€30MacHOCTH CBOETO 3J0POBBS U 370POBBS
OKPYXKAIOIIUX JIIOACH, COOIIOJCHUS HOPM TPAaMOTHOTO TOBEICHHUS B OKPYXKAIOMICH MPUPOTHON Cpene, MOHUMaHUE
HEOOXOJMMOCTH HWCIOJB30BAaHUSI JOCTHKEHHH COBPEMEHHOW OHOJIOTMM W OMOTEXHOJOTHH JJisi  PalMOHAIBHOTO
IPUPOJIOTIONH30BAHUS;

YMEHHE peliaTh 3JEMEHTApHBIE TE€HETHYECKHE 3aJadyd Ha MOHO- W JUTHOPUIHOE CKpPEUIMBAaHUE, CIICTUICHHOE
HACJICJIOBAHKUE, COCTaBISAITh CXEMbl MOHOTHMOPHIIHOTO CKPCIIMBAHMS IS TPEACKa3aHUs HACICAOBAHHUS NPHU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJHATH JIa0OpaTOpHBIE M TMpaKkTHYeCKue paboThl, COOMOMATh MpaBWwia NMpu paboTe ¢ ydeOHBIM H
J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTUYECKUA OIICHUBATH W HMHTEPIPETUPOBATH MH(POPMAIHMIO OMOJIOTHYECKOTO COJACPNKAHUS, BKIFOUYAOIIYIO
TICEB/IOHAYYHBIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(MOPMAIHH, HAYIHO-TIOMYJISIPHBIE MaTEPHAIIbI),
ATUYECKHE aCMEKThl COBPEMEHHBIX UCCIICIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHMs, 0000IIass OHOJOTHYECKYI0 HH(POPMAIUI0 W3
HECKOJIbKMX UCTOYHHKOB, TPAMOTHO MCIIOJIb30BaTh MOHITUIHBIN anmapaTr OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumenoBanue pa3aeoB U TeM nudpoBLIe
Ne n/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMporpaMmbI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmnoreka [JOK
1 b 2 .
HOJIOTHA KaK HayKa 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIle cucTeMBI 1 NX OpraHu3aIlis 1 bubmorexa LOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LOK
p hitps://m.edsoo.ru/741c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEILHOCTD [ICTKH htps:/m.edsoo.ru/7f41c292
5 PazMHOXkeHUE 1 MTHANBUYaIbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M U3MEHUYUBOCTD 2 15 Bbu6munoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa HOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 PesepHoe pems ! https:/m.edsoo.ru/741c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




HOYPOYHOE IINTAHUPOBAHUE

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bcero Kontpoavuie  Ipaxririeckie u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bubmuoreka [IOK
1 buosnorus B cucteMe Hayk 1 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUS KUBOU MPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Hcnonb3oBaHue pa3aIMdHbIX 1 0.5 Bubmrorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUICHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, MpoLecchl | bu6muorexa [JOK
U UX U3y4EHHUE https://m.edsoo.ru/863e6564
4 XHUMHYECKUH cOCTaB KJIeTKH. Bona n | bubnmoreka [JOK
MUHEPAIbHBIE COJIN https://m.edsoo.ru/863e674¢
bubmuoreka [IOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 hitps://m.cdsoo.rw/863¢6b72
DepMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue | 0.5 bubnmoreka [JOK
KATATUTUYECKOW aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTH KaTajasbl)»
7 VYrnesonwl. JInnuasl 1 buGnuorexa LIOK

https://m.eds00.ru/863¢6870




bubmuoreka [IOK

8 Hyxrennoneie knerotsl. ATO https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOIbI M3y4EHUS bubnmoreka [JOK
kietku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 Krnerka kak 1enoctHas »KuBast
cucremMa
CTpoeHue 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTtopHnas pabora Ne 2
«M3yuenune cTpoeHns KIETOK bu6nuoreka [IOK
11 pacTeHuil, ’)KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE»
bubmuoreka [IOK
12 OOMeH BelecTB Wi MeTaboIN3M hitps://m.cdsoo.rw/863¢766¢
bubmuoreka [IOK
13 PotocuiTes. XemocHHTe3 https://m.eds00.ru/863¢e7¢98
. bubnmoreka [JOK
14 DHepretieckuii 00men https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [lenenue
KJIeTku. Muto3. JlabopaToprast Bu6orexa [IOK
15 paborta Ne 3 «Habnronenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢7dcd
KJIETKaX KOHYMKa KOpeIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocuntes 6enka. Peakuus bubnmoreka [JOK
MAaTPUYHOT'O CUHTE3a https://m.edso00.1u/863e796¢
bubmuoreka [IOK
17 Tpascms — duocwnres benxa https://m.edso00.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — Bbubmuotexa [JOK




BUPYCBI

https://m.edso0.ru/863¢7540

but6mmorekxa [JOK

19 DopMBbI pa3MHOKEHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
but6mmoreka [JOK

2 Meti

0 cenos https://m.edsoo.ru/863e¢7f4a

OOGpa3oBaHne 1 Pa3BUTHE MOJIOBBIX
KJIeTOK. OII0J0TBOPEHHE.
Jlaboparopuas pabota Ne 4 bu6muoreka [JOK

21 0.5
«3y4eHue cTpoeHus MoIoBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

2 NunuBuyanbHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/863e¢8436

3 ['eneTnka — Hayka o bubnmoreka [JOK
HACJIEICTBEHHOCTH Y N3MEHYNBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTH HACIEAOBaHUS

24 IpU3HAKOB. MOHOrHOpUIHOE bubmorexa LOK

p ' pHA https://m.edsoo.ru/863e¢8878
CKpeIlMBaHUE
WTHOpUIHOE CKpEIUBAHUE. 3aKOH
25 fI[e3aBHI():Hi[/10ro Hzinﬂel OBaHUSI bubmmorexa [IOK
A https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CleIuieHHOE HACIEI0BaHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yueHue pe3ynbTaToB bu6muorexa [JOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [JOK




MMPU3HAKOB, CICIVICHHLIX C IMOJIOM

https://m.edsoo.ru/863e8c60

HN3menunBocTh. HenacnencrseHuas
U3MEHUYUBOCTh. JlaboparopHas

73 pabora Ne 6. Uzyuenue 1 0.5 bu6muorexa [JOK
MOIU(DUKATTIOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psifia U
BApUALIMOHHON KPUBOI»

HacnencTBenHast ”3BMEHYHBOCTb.

29 JlaboparopHas pabota Ne 7. 1 0.5 bubmuoreka [JOK
«AHanmu3 MyTanui y 1po30(uis Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [JOK

30 Tenernia westobeta ! https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600IICHHE TT0
teme «HacneacTBeHHOCTh U

31 M3MEHUYHUBOCTh OPTaHU3MOBY. 1
Hrorosast koHTposIbHAs paboTa 3a
kypc 10 knacca.

bubmuoreka [IOK

32 Cenekuus kax Hayka i pouece ! https://m.edso00.ru/863e9214

13 Metoabl U JOCTUKEHUS CENEKIINU 1 bubnmoreka [JOK
pacTeHUM U )KUBOTHBIX https://m.edsoo.ru/863e92 14

34 buotexHoorus kak orpacib | bu6mmorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus, 10-11 kinaccel/ 3axapoB B.b., Pomanosa H.., 3axapora E.T.; nox penakuueit Kpukcynosa E.A., O61mecTBo ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «PyccKoe CI0BO - yueOHUK»

* buonorwus, 11 knace/ Kamenckuit A.A., Kacnepckas E.K., Cuornazos B.1., Aknroneproe o6mecTBo «M3marenscTBo
«IIpocsemienue»

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox pen. [laceunnka B.B.,

AxnnonepHoe obiectBo «M3narensctBo «IIpocBemieHne»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

1. TlpumepHbIe porpamMMebl o yueOHbIM nipeameTaM. buonorus. 10-11 knaccer: - M.: IIpocsemienue, 2014 (ctaHgapTh
BTOPOTO MOKOJICHHUS).

2. CyxoB T. C. Tectsl o ouonoruu. 6-7 k1. M.: JIpoda, 1997.

3. Bepsunun H. M. Ilo cnenam Po6un3zona: CipaBounblie MaTepuaibl 1o ouosioruu. M.: IIpocsemenue, 1994.



4. lembsinkoB E. H. buonorus B Bonpocax u orBatax. M.: [Ipocsenienue, 1996.

5. 'ynenkoBa M. A. Jlunaktudeckue mMaTepuaibl mo ouosoruu. 6-7 kii. M.: [Ipocsemenue, 1997.

6. Hukumos A. U. buonorus. 10-11 xi.: CnpaBouynuk mkosibHUKA. M.: [Ipoda, 1996.

7. Koznosa T. A., Kymuenko B. C. buonorus B Tabmumax. M.: [Ipoda, 1997.

8. NparommiioB B. H. Tectsl no 6uonoruu. 6-11 k. M.: I'enxep, 1996.

9. Kamunosa I'. C. u ap. TecToBslif KOHTPOJIb 3HAHUM y4daiuxcs 1mo ouonoruu. M.: [Ipocsemenue, 1996.
10. Peitmepc H. @. Kpatkuii cioBaps 6nosorudeckux TepMuHoB. M.: IIpoceemienue, 1992, 1995.

11. Pebpona JI. B., [Ipoxoposa E. B. OnopHbie koHcnieKTHI 110 6nosioruu. M.: [Ipocsemienue, 1997.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

2. http://www.biologiya.info - unpopmarrionHslif Be0-cailT (0OyueHne OHMOIOTHH).

3. http://www.1september.ru - Be6-caiiT «O0bequHeHNe TieAarorndeckux n3aanuii «[lepsoe ceHTAOps» (CTaTHU TIO
OHMOJIOTUUB CBOOOTHOM JIOCTYIIC, UMEETCS TAKXKE apXUB CTATEH ).

4. http://www.school-biologiya.org/ - uHpOpMaIIMOHHO-METOINYECKOE U3JaHUE 110 OMOJIOTHH.



5. http://www.km-school.ru/ - MynsTunopran komnanuu «Kupumt u Medoauiin
6. http://www.eidos.ru CaiiT 1ieHTpa AUCTAHIIMOHHOTO O0ydYeHUsT «DUIT0CH»

7. N3ygaem 6uosioruto http://learnbiology.narod.ru

8 https://uchi.ru

9 https://resh.edu.ru

10 https://www.yaklass.ru/p/biologia

11 https://videouroki.net/blog/biologia/2-free video

12 https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13 http://school-collection.edu.ru
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1. Ilnanupyemble pe3yJbTaThl 0CBOeHUsI yueOHOro npeamera «buosiorus» B 11 kiacce.

JInyHOCTHBIE pe3yJIbTaTAMU 0CBOEHUsI peaMeTa «buoJiorus» sABJsIIOTCS:
1) pocCUICKYIO TPAKIAHCKYIO UIEHTUIHOCTD, MATPUOTU3M, YBOXKEHHE K CBOEMY HAapOIy, YyBCTBA OTBETCTBEHHOCTH Tiepes PoauHoi,
TOPJIOCTH 3a CBOW Kpaii, cBoto PoauHy, mpomioe U HacTosIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccum, yBakeHHe rocyaapCTBEHHBIX
CHUMBOJIOB (rep0, ¢uiar, THMH);
2) TpaXIaHCKYIO TIO3UIIMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, OCO3HAIONIETO CBOM KOHCTHUTYIIMOHHBIC
npaBa W OO0SI3aHHOCTH, YBXKAIOIIErO 3aKOH W TPABOIOPSAIOK, OOJAaTaIONIero YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAJAUIIMOHHBIE HAITMOHAIBHBIE U O0IEYEeIOBEYECKUE TYMAHUCTUIECKUE U IEMOKPATUUECKHE [ICHHOCTH;
3) TOTOBHOCTH K City)keHHI0 OTEUeCTBY, €ro 3aluTe;
4) chopMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MPaKTHUKH,
OCHOBAaHHOTO Ha JAHAJIOTe KYyJbTYp, a TaKKe pa3audHbix (OpM OOIIECTBEHHOTO CO3HAHMs, OCO3HAHMS CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHPE;
5) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIHTAHHS B COOTBETCTBHH C OOIICUETIOBEYCCKUMHU IIEHHOCTSIMU U HcalaMU
TPaXKIAHCKOTO 00IIEeCTBa, TOTOBHOCTD U CITOCOOHOCTH K CAMOCTOSITEIIBHON, TBOPUYECKOW U OTBETCTBEHHOM ESITEIIEHOCTH;
6) ToJIepaHTHOE CO3HAHWE W TOBEJCHHE B MOJHMKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CITIOCOOHOCTh BECTH JMAJIOT C JIPYTUMH JIOABMH,
JIOCTUTATh B HEM B3aUMOTIOHUMAHUS, HAXOIUTh OOITUE TIEIH U COTPYAHUYATH JIJIST UX TOCTHKCHHUS;
7) HaBBIKA COTPYJAHHMYECTBA CO CBEPCTHHKAMHM, IETHMHU MIIQJIIETO BO3pacTa, B3pPOCIBIMA B 00pa30BaTENbHOW, OOIIECTBEHHO
MI0JIE3HOH, Y4eOHO — MCCIIE0BATEIBCKOM, MPOSKTHON M IPYTHX BUAAX ACSITEIbHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOCHHUS O0IIEUETIOBEUECKUX [ICHHOCTEH;
9) TOTOBHOCTHh W CHOCOOHOCTh K 00pa3oBaHWIO, B TOM YHCJIE camMooOpa30BaHUIO, Ha MPOTSDKEHWH BCEH KU3HHU; CO3HATEILHOE

OTHOIIIEHUE K HEeTIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHUIO YCTICIITHONW MPOQECCUOHAIBHON U OOIIECTBEHHOM JCSITEIIBHOCTH;



10) scTeTrueckoe OTHOILEHHWE K MHpPY, BKJIOUYas 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA, CIOPTA, OOILIECTBEHHBIX

OTHOIIICHUH;

11) mnpunATHE ©W peayn3anuio IIEHHOCTEW 3I0pOBOTO H 0€30macHOro o0pas3a KU3HH, TOTPEOHOCTH B  (PU3UUECKOM

CaMOCOBEPILIEHCTBOBAHUM, 3AHATHUSX CIOPTUBHO — O3J0POBUTEIBHOM JEATEIBHOCTbIO, HEMPUSTHE BPEIHBIX MPUBBIUEK: KYypEHHS,

YIOTPEOJICHHSI AJIKOTOJISI, HAPKOTUKOB;

12) 6epexHOE, OTBETCTBEHHOE Y KOMIIETEHTHOE OTHOIIEHUE K (PU3NIECKOMY M TICUXOJIOTHIECKOMY 370POBBIO, KAaK COOCTBEHHOMY, TaK

U IPYTUX JIOJIEH, YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3HaHHBIA BBIOOp Oymymiedt MpodecCuu W BO3MOXKHOCTEH peann3arii COOCTBEHHBIX KU3HECHHBIX TUIAHOB;, OTHOIICHHUE K

npoecCHOHaNbHON JEeATEIbHOCTH KaK BO3MOXKHOCTHM Yy4YacTHsl B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAAPCTBEHHBIX,

001IIeHAITMOHATIBHBIX MPOOJIEM;

14) chopMUPOBAHHOCTH IKOJOTUYECKOTO MBIIUICHHS, TTOHUMAHUS BIUSHUS COIMATBLHO — 9KOHOMHUYECKHX TMPOIIECCOB HA COCTOSIHUE

IPUPOIAHON U COIUANBHON Cpebl; MPUOOPETEHUE OTbITA IKOJIOTO — HANPABJICHHON AESTENbHOCTH;

15) OTBEeTCTBEHHOE OTHOIICHHUE K CO3/TaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MIPUHSTHUS IIEHHOCTEH CEMEHHOM KU3HU.
MeTtanpeaMeTHbIMH pe3yJIbTaTaAMH OCBOEHHS NpeaMeTa « BHoJIorus» ABJASIOTCS:

1) ymeHue camoCTOSITEIbHO OMpeNessiTh LieJiM IesITEIbHOCTUM M COCTAaBJISITh IUIaHbI JesiTeTbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITD,

KOHTPOJIMPOBATh ¥ KOPPEKTUPOBATH IESITEIbHOCTD; UCIIOb30BaTh BCE BO3MOSKHBIE PECYPCHI [IJIS1 HOCTVKEHMSI TIOCTABJIEHHBIX TIeJIe U

peayM3aluy IVIAHOB JesITeIbHOCTY; BBIOMPATh YCIEllIHbIe CTPaTernu B Pasau4HbIX CUTYaLMSIX;

2) yMeHMe TMPOIYKTMBHO OOIIATHCS M B3aMMOMENCTBOBATh B IPOIECCE COBMECTHOM [eSITeJIbHOCTU, YUUTHIBATH MO3UIINM APYTUX

YUYaCTHUKOB AesITeTbHOCTH, 3G PeKTUBHO paspeliaTb KOH(MIMUKTHI;

3) BJIaZieHue HaBbIKaMM TIO3HABaTeIbHOI, YUeOHO-1CCIIeI0BaTe/IbCKOM U IIPOEKTHOM JesTeTbHOCTY, HaBbIKaMy paspeleHus mpobJiem;

CIIOCOOGHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOVCKY METOJIOB PeIleHNs] MPaKTUYECKMUX 33/1au, TPUMEHEHWIO Pa3IMYHbIX METO/IOB

IMMO3HaHNI;



4) TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITE€JIbHOM WH(POPMaIMOHHO-TIO3HABATE/IbHOM [1eITebHOCTU, BJIaJleHe HaBbIKaMU

MoJiyueHuss Heobxomumon MHbOpMalMM U3 CJIOBapel pasHbIX TUIIOB, yYMEHME OPMEHTUMPOBATHCS B Pa3JIMUHBIX MCTOUYHMKAX

MHbOpMaLUK, KpUTUIECKY OIeHUBATh M MHTEPIPETUPOBATh MHPOPMAIINIO, TOTyIaeMyI0 M3 Pas3IMUHbIX MCTOUHUKOB,;

5) ymeHue 1Croib30BaTh CpeAcTBa MHOOPMALMOHHBIX ¥ KOMMYHMKALVMOHHBIX TexHojorui (ganee - UKT) B pellleHny KOTHUTUBHBIX,

KOMMYHMKATUBHBIX ¥ OpPraHM3aIMOHHBIX 3ajau C coOJrofeHueM TpeOOBaHMII 3PrOHOMMKM, TEXHUKM Oe30MacHOCTM, TUTUEHBI,

pecypcocbepeskeHus, IPaBOBbIX ¥ ITUUECKUX HOPM, HOPM MH(OPMALIMOHHON 6€30I1acHOCTH;

6) yMeHMe OIpeessaTh HasHaueHne M QYHKIMUM PasIUUHbIX COIMa/IbHbIX MHCTUTYTOB;

7) yMeHMe CaMOCTOSITeJIbHO OIIEHMBATh M MPUMHUMATh pelleHMs, OonpeAessole CTpaTernio MoBeneHNs, C YUeTOM TPaskIaHCKUX U

HPaBCTBEHHBIX 1IeHHOCTEN;

8) BnameHue SI3bIKOBBIMM CpeJCTBAMM - YMeHMe SICHO, JIOTMUHO M TOYHO M3jlaraThb CBOIO TOUKY 3peHMsl, MCIOJb30BaThb afeKBaTHbIE

SI3bIKOBbIE CPEJICTBA;

9) BiameHMe HaBbIKAMM TMO3HABaTe/JbHOM pedJieKCUM KaK OCO3HAHMSI COBepIIaeMbIX HOEMCTBUM U MbICIUTEIbHBIX MPOIECCOB, UX

pe3yJIbTaTOB 1 OCHOBaHMM, TPaHUIL CBOETO 3HAHUS U He3HAHMsI, HOBbIX TIO3HABaTe/JIbHBIX 3a/lau ¥ CPEICTB UX JOCTVDKEHMS.
IIpeanMeTHBIMH pe3yJibTATAMU OCBOEHHUA NpeaMeTa «buosorus» sABISIIOTCA:

1) cpopMHUpOBAaHHOCTH IPEACTABICHUM O POJIU U MECTE OMOJIOTMH B COBPEMEHHOM HAyYHOU KapTHHE MUpPa; TIOHUMaHUE POJIU

ounonoruu B (hopMupoBaHUM KPyro3opa v GyHKIIMOHAIEHON TPaMOTHOCTH Y€JIOBEKa JJIS PEIICHUS IPAKTUICCKUX 3a71a4;

2) BlaJIcHUE OCHOBOTIOJIAralOIIMMU MOHATUSIMU U TIPEJCTABICHUSIMU O )KMBOM IIPUPOJIC, €€ YPOBHEBOW OPraHU3AIMK U BOJIIOIINH;

YBEPEHHOE MOJIH30BaHUE OMOJIOTHYECKOM TEPMUHOJIOTHEH i CHMBOJIUKOW;

3) BnajieHue OCHOBHBIMU METOIaMH HAYYHOTO TIO3HAHUS, UCTIOb3YEMbBIMHU MTPU OMOJIOTHYECKUX MUCCIIEIOBAHUIX KUBBIX 00HEKTOB H

AKOCHUCTEM: OTIMCAaHUE, U3MEPEHUE, MPOBE/ICHNE HAOIIOACHUI; BBISIBJIEHUE U OIEHKA aHTPONIOTEHHBIX U3MEHEHUM B IPUPO/IE;

4) copMUPOBAaHHOCTh YMEHUM OOBSICHATH PE3yJIbTAaThl OMOJIOTHIECKUX IKCIIEPUMEHTOB, PEIIaTh AIEMEHTAPHbBIE OMOJIOTHIECKUE

3aJ1a4u;



5) chopMUpPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLIEHHUIO K OMOJI0rHYecKoi HHGOpMALIMH, MTOTYy4aeMOU U3 Pa3HbIX UCTOYHHUKOB,

K TJI00QIbHBIM SKOJIOTHYSCKUM HpO6JICMaM H IIYTAM UX PCIICHUS.



2. Conep:xxanme yueOHoro npeamera «buosorus» 11 kiacc

Tema 1. OpranusmMeHHbI YPOBeHb (25 yacoB).

[Inactuyeckuit 0OMeH: OMocuHTE3 OENKOB. Perymsiust TpaHCKPUIILIMK U TPAHCISIUU B KJIETKE U OpraHusMe. JleneHue KieTku.
Muro3 Jlenenue kinetku. Meiios. [TonoBeie kinetku. KontposbHas padota « Ku3HEeHHBINH UK KIETKW.

OOmrast xapakTepUCTUKA OpPraHW3MEHHOTO YpoBHS. PasmHOkeHue opranusmoB. becmnonmoe pasmHoxkenue. I[lomoBoe
pa3smMHOKeHue. Pa3BuTue IMOJOBBIX KIETOK M OIUIOJOTBOPEHHE Yy >KMBOTHBIX. Pa3BHTHE NOJIOBBIX KJIETOK MU OIUIOJOTBOPEHHUE Y
pactenuil. UnauBuaHOE pa3BUTHE OPraHW3MOB. DMOPHUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. [10CTIMOpHOHANBHOE pPa3BUTHE KUBOTHBIX.
JKv3HEeHHBIE LUWKIBI pPAa3BUTHUSA BOJOPOCIEHM M CIIOPOBBIX pAacTeHHW. JKHW3HEHHBIE WMKIBI PA3BUTUSA CEMEHHBIX PAaCTCHUM.
buorenetnuecknii 3akoH. [Ipenmer renetnkn. OCHOBHbIE TEHETUYECKHUE MOHATHSA. 3AKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB MPH
MOHOTMOPHIHOM CKpeuiuBanuu. HemosiHoe aoMuHuMpoBaHue. AHanusupymoliee ckpemuBanue. KomomunupoBanue. JurudpuaHoe
CKpelIMBaHue. 3aKOH HE3aBUCUMOIO HacJIeIOBaHUs MPU3HAKOB. XPOMOCOMHAs Teopus HacinenoBaHus. 3akoH Moprana. ['eHeTuka
noJsia. HacnenoBanue, CliemiieHHOE C MOJ0M. 3aKOHOMEPHOCTH U3MEHUYUBOCTU. MonuduKalnoHHas U3MEHYUBOCTb.
HacneacTBenHass n3MEeHYMBOCTh. BUJIbI HacieCTBEHHOW MU3MEHYMBOCTH. [IoHATHE O cemekuuu. JTanbl CO3AaHus MOPOJ AOMAIIHUX
KUBOTHBIX U COPTOB KYJIBTYPHBIX pacTeHUM. LI[eHTpbl NpOUCXOXKAEHUSA KYyJIbTYpPHbIX pacTeHuil. OCHOBHBIE METOJbI CEJIECKLIHUH
pacTeHuil, )KUBOTHBIX U MUKPOOPraHu3MOB. bruorexHomorus. JJOCTUKEHUS CENEKIUU PACTEHUN U dKUBOTHBIX.
Kontponbnas padota No2 «OpraHu3MeHHbIN YPOBEHBY.

Tema 2. IlonyasiuMOHHO-BUI0BOM YpoBeHb (14 yacoB).

[Tonstue o Buae. Kpurepun Buga. [lonynanuonHas CTpykTypa BUAA.

JIabopatopHas padota Nel. «BrisBrieHne npucrnocoOIeHni OpraHu3MOB K BIUSHUIO PA3IMYHBIX SKOJIOTHYECKUX (PaKTOPOBY.



Pa3Butre »BOMIOIMOHHBIX HaeH. Pa3BuTue HBONMIONUMOHHBIX Haed. CUHTETHYEcKash Teopus HBONIONUHU. J[BMXKYIIUME CHIIbI
sBomonuu. EctecTBeHHBbIH 0TOOp Kak (akrop sBostonuu. Dopmbl €CTECTBEHHOTO 0TOOpa. MHUKPO3BOIOLMS U MAKpPOIBOJIOLIMS.
Crioco6b! BU1000pa30BaHus.

Jlab6opaTtopHas pabota Ne2. «CpaBHEeHHE aHATOMUYECKOT'O CTPOCHUSI PACTEHUIN U3 PA3HBIX MECT OOUTAHUS.

Hamnpasnenuss u nytu sBomonuu. [punmuner knaccudukamuu. Cuctemaruka. O06o61menne tembl «llomyasumoHHO-BUI0BOM
ypoBeHb». KonTponbhas padota No2 «I[lomysiimoHHO-BUI0BOM YpOBEHb OpraHU3AIMH KUBOM MPUPOIHI»

Tema 3. IxkocucremMHblil ypoBeHb (13 yacos).

Cpenbl 00uTaHMsI OPraHU3MOB. DKOJIOTHYECKHE (PaKTOPhI. DKOJIOTHYECKHEe co001IecTBa. MICKyCcCTBEHHBIE 3KOCUCTEMBI.

JIabopartophas padota Ne 3. «OreHka aHTPOMOT€HHBIX U3MEHEHUI B PUPOJIEN.

Bunbl B3aMOOTHOIIIEHUI OPraHU3MOB B AKocucTeMe. HelTpaibHble 1 CHMOMOTHYECKUE B3aMMOOTHOIIICHUS. AHTUOMOTHYECKUE
B3aMMOOTHOUIIEHUS. DKOJIOTMYECKast HALIA.

JlaGopatopHas padota Ne 4. «3yueHne 3K0JIOTHYECKON HUIIIM Y Pa3HBIX BUJIOB PACTCHUIN.

Bunosast u npocTpaHCTBEHHAs! CTPYKTYPbl SKOCUCTEMBI.

JlabopatopHas pabota Ne 5. «OnrcaHue 3KOCUCTEM CBOSH MECTHOCTIY.

[TumeBbie CBA3M B AKOCUCTEME. JKOJOTHYECKHE MupaMujbl. KpyroBopoT BElIECTB M MPEBpAIlEHUE PHEPTUU B IKOCHUCTEME.
Okonornueckas cykueccus. [locneacTBus BIUAHUS 1€ATEIBHOCTH YEJIOBEKA HA SKOCUCTEMBI.

JlabopatopHas pabota Ne 6. «MoaenupoBaHue CTPYKTYpP U TPOIECCOB, TPOUCXOIAIINX B IKOCUCTEMAX).

KonTtponbsHas pabota Ne3 «DKOCHCTEMHBIN YPOBEHbBY

Tema 4.buocgepnsiii yposens (14 yacos).

O6mas xapaktepuctuka ouochepnl. Yuenue B. W. Bepnaackoro o 6uocdepe. KpyroBopot BemiecTB B 6rnochepe. IBorOLUS

6I/IOC(1)epr. I'mnoTe3pl 0 BOBHMKHOBESHUH KU3HU Ha 3eMIIe. COBpeMeHHBIe MMpCACTAaBJICHUA O BOSHUKHOBCHHNHU KU3HU. OCHOBHBIE ATaIlbI



ABOJIIOIMM OPTaHUYECKOTO MUpa Ha 3emiie. JKu3Hb B ApeBHEHIIEH U IpeBHEN dpaxX. PazBuTre )XKU3HU B ME3030MCKOM U KailHa30MCKOM
spax. JlokazarenbcTBa NMPOMCXOXKICHUS YEIIOBEKAa OT KUBOTHBIX. CHCTEMAaTMYECKOE MOJIOKEHUE vernoBeKa. OCHOBHbBIE CTAIUU
aHTpororeresa. J[Bmxyume cuiibl anTpororenesa. Yeiaoseueckue pacel. Posib uenoBeka B Ouocdepe.

O606mmenue TeMbl 4 «bruochepHbiil ypOBEHbBY.

KonTponbnas padota Ne 4 o reme «buocdepHslii ypoBEHb.



3. TemaTuyeckoe mianuposanue «buosorus 11 kiaace»

Howmep
ypoOKa

Tema ypoka

KoanuecTrBo yacoB

Tema Nel. Opranu3meHHbIi YPpOBeHb (25 yacos).

OO611ast xapakTepucTUKa OPraHUu3MEHHOT0 YpoBHs. PasMHokeHue opranu3mMoB. becnonoe
Pa3MHOXKEHUE.

ITomoBoe PAa3MHOKCHHUC.

Pa3BuTHe MOI0OBHIX KJIETOK U OINIOJOTBOPCHUC Y )KUBOTHBIX.

Pa3BuTHeE NOJIOBBIX KJIETOK U OIJIOIOTBOPEHUE Y PACTCHUM.

WuanBuaHoOe pa3BUTHE OPraHU3MOB. OMOPHUOHAIBHOE PA3BUTHE KUBOTHBIX.

HOCT3M6pI/IOHaJIBHO€ Pa3BHUTHC )KUBOTHBIX.

JKvi3HEeHHBIE LIUKIIBI PA3BUTHS BOJOPOCIIEH U CIIOPOBBIX PACTEHUH.
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JKu3HeHHbIS IMUKJIbI pa3BUTHUA CCMCHHBIX paCTCHHfI.

o

buorenernyeckuii 3aK0H.

Hpez[MeT reHeTuku. OCHOBHBIC T€HETUUECKUE ITOHSTHS.

11.

3aKOHOMEPHOCTH HACIEAOBAaHUS PU3HAKOB MPU MOHOTHOPHIHOM CKPEIIMBAaHUU.

12.

Henomnnoe JOMHWHHUPOBAHUC. AHaJII/I?)I/Ipy}OHICC CKpCIIMBAaHUC. KO,Z[OMI/IHI/IpOBaHI/IC.

13.

Pemenune reneTHuecKux 3a7a4 Ha HEIIOJIHOE JAOMHWHHUPOBAHHUC, aHAIM3UPYIOIICC CKPCIINBAHHUC,
KOOOMHWHHUPOBAHUC.
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14.

I[I/IFI/I6pI/I,Z[HOC CKpCIIMBAHUC. 3aKOH HE3aBHUCUMOT'O HACJICAOBAHWA IIPU3HAKOB.

15.

Pemenne reHeTHUeCKUX 3a/1a4 3a/1a4 Ha TUTHOPUTHOE CKPEIIMBAHUE.

16.

XpoMOCOMHasl Teopus HacyeoBaHusl. 3akoH Moprasa.

17.

I'eneTuka nosa.

18.

HaCJIC,HOBaHI/IC, CICIINICHHOC C ITOJIOM.

19.

Pemenue reneTndyeckux 3aJa4 Ha 3aKOHBI MopraHa N COCIIJICHHUC C IIOJIOM.

20.

3aKOHOM€pHOCTI/I N3MCHYMBOCTH. MO,Z[I/I(i)I/IKaHI/IOHHa}I HN3MCHYUBOCTB.

21.

Haciencrsennas n3aMmeHUMBOCTL. BUABI Hace ICTBEHHON N3MEHUYNBOCTH.

22.

[TonsiTHE O ceneKuMu. DTanbl CO3JaHUS MTOPOJ TOMAIIHUX )KUBOTHBIX U COPTOB KYJIbTYPHBIX
pacTteHui. LIeHTpBI MPOUCX0KIEHNS KYJIbTYPHBIX PACTEHHM.
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23.| OCHOBHBIE METO/Ibl CENEKI[UU PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. 1
24.| buorexHosorus. JIoOCTUKEHUs CENEKIIMHI PACTEHUN U )KUBOTHBIX. 1
25.| O6obmaronmii ypok mo reme «OpraHu3MeHHbIA YPOBEHBY. 1
Tema 2. ITonyasiunoOHHO-BUI0BOM YpPoBeHb (14 yacoB).
26.| [Tonsatue o Buge. Kpurepun Bua.
27.| llonynsunoHHas CTPYKTypa BUJIA.
28.| JTaboparopnas padota Nel. «BeisiBieHre mpUCIOCOOICHNN OPTaHU3MOB K BIUSHUIO PA3IAYHBIX
HKOJIOTHYECKUX (hAaKTOPOBY.
29.| PazBuTHne 3BONIOIIMOHHBIX UJEH. 1
30.| Pa3BuTHE 3BOJIIOIIMOHHBIX UACH.
31.| CuHTeTHUYECKAs TEOPUS IBOJIIOIIUH. 1
32.| IBmxyniue CUbl 3BOJIFOIIUM. 1
33.| EcrecTBeHHBII 0TOOP Kak GakTop 3BoJonun. DopMbl €CTECTBEHHOTO 0TOOpA. 1
34.| MuxposBostonust 1 MakpodBoJtonus. CriocoObl BHI000pa30BaHMS. 1
35.| JTaboparopnas padota No2. «CpaBHEeHHE aHATOMHYECKOTO CTPOCHUS PACTCHUM U3 Pa3HBIX MECT 1
oOUTaHUS.
36.| HanpaByiieHust ¥ IyTH 3BOJIFOLIUH. 1
37.| lpunuune! knaccudukanuu. CucremMaTHka. 1
38.| O6o0mIarorHii ypok 1o TeMe «[1onmyasiumoHHO-BHI0BON YPOBEHD. 1
39.| KontpoJuabHasi padora no temam 1 u 2 1
Tema 3. IkocucreMmHblil ypoBeHb(13 yacos).
40.| Cpenpl oOuTaHUsI OPTaHU3MOB. 1
41.| Okonoruueckue HakTopbl. 1
42.| Dxomornueckne coooIecTna. 1
43.| UckyccTBeHHBIC SKOCHCTeMEI. JlabopaToprast padota Ne 3. «OrieHka aHTPOTIOTEHHBIX U3MEHEHU 1
B IPUPOJIEN.
44.| Bunpl B3aMMOOTHOIIIEHUIM OPraHu3MOB B sKocucteMe. HelTpaibHble 1 CUMOMOTUYECKHE 1
B3aMMOOTHOIICHHUSI.
45.| AHTHOMOTHUYECKHIE B3aMMOOTHOIIICHHUS. 1
46.| Oxonoruueckas Huma. Jlaboparopuas padora Ne 4. «M3ydeHne 3K0I0rMUE€CKON HUIIN y Pa3HbIX 1

BUJIOB PACTCHUI.




47.

BunoBas u nmpoctpaHcTBeHHasi CTPYKTYpbI 3KocucTeMbl. Jlaboparopnas padota Ne 5. «Onucanue
DKOCHCTEM CBOEH MECTHOCTH.

48.

[IunieBwie CBA3HU B DKOCHUCTEME.

49.

DKOJIOTHYECKHE TUPAMU/IBI.

50.

KpyroBopoTt BelecTB 1 MpeBpalieHre SHEPTHUH B SIKOCUCTEME.

51.

Okosornueckas cykieccust. [lociencTBus BIUSAHUS IE€SITEIBHOCTH YeJIOBEKA HA SKOCUCTEMBI.
JlabopaTtopHas pabota Ne 6. «MoennpoBaHue CTPYKTYp U MPOLIECCOB, TPOUCXOISIINUX B
HKOCUCTEMAX).
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52.

O060061mamuil ypok no TeMe « IJKOCUCTEMHBIH YPOBEHBY.

Tema 4.buocdepusiii ypoBens (14 yacos).

53.

O6muras xapakrepuctuka 6uochepsl. Yuenne B. 1. Bepranckoro o 6mocdepe.

54.

Kpyrosoport BeniecTB B Ouocdepe.

55.

Do ouocdepsl.

56.

['unoTte3nl 0 BOBHMKHOBEHUM KU3HU Ha 3eMIIE.

57.

COBpeMeHHBIe MPpCACTABJICHUA O BOSHUKHOBCHHWH JKU3HU.

58.

OCHOBHBIE 3TaIlbl 3BOJIIOLIMN OPraHUYECKOro Mupa Ha 3emuie. JKu3Hb B ApEeBHENILEH U JpEeBHEN
Jpax.
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59.

Pa3BuTHe )X13HU B ME3030MCKOM M KaHA30MCKOM Jpax.

[E—

60.

I[OKaBaTGJIBCTBa IMPOUCXOXKACHUA YCIIOBCKA OT KMBOTHBLIX. CucremMaTnyecKkoe IOJIOKEHHUE
YCJIOBCKA.

61.

OcCHOBHBIC CTaIM aHTPOIIOTICHE3A. I[BI/I)KYHII/IC CHJIbI aHTPOIIOICHE34A.

62.

YenoBeueckue pachl.

63.

Ponr uenoBeka B Guocdepe.

64.

O60061eHue Tembl 4 «buocepHbIil YpPOBEHbY.

65.

O6o06maromuit ypok 1o Teme «bruocgepHblil ypOBEHbY.

60.

HNTorosasi KOHTPoOJIbHAs padoTa.
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