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[Ipu pa3paboTke mporpaMMbl MO OHMOJIOTUH TEOPETUUECKYIO OCHOBY MAJISl OMpEEICHUs
MOJX0J0B K (POPMHUPOBAHUIO COAEpKaHUA ydeOHoro mnpenMera «bUOIOTHA» COCTAaBUIIH:
koHuentyainbHbie mojoxeHus ®I'OC COO o B3auMO0OYCIOBIECHHOCTH LI€JICH, COAep KaHus,
pe3yJbTaTOB 00y4YeHMsI U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00
OOIIMX LENsIX U MPUHLMIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmero oobpazoBanus B Poccutickoit Deaepannn, a TakKe MOJI0KEHUS O crerupuke OM0IoTuH,
e 3HAYCHWM B TMO3HAHMU >KMBOM MPUPOIBI M OOECIEUEHUHN CYLIECTBOBAHHS YEJIOBEUECKOTO
obmectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSM, OIPEEIIEHbl OCHOBHbIE (DYHKLIUHU MPOTrpaMMBbl
110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu MaéT mpeacTaBiIeHUE O Melsx, 00 oOmel cTpaTeruy 00ydeHus,
BOCIIUTAHUS W Pa3BUTUA OOydYarOmUMXCsl CpeACTBaMH ydeOHOro mnpenMera «buosorusy»,
omnpenensieT 00s3aTeNbHOE NPEIMETHOE COJEP)KAHHE, €r0 CTPYKTYpy, paclpeleleHue I0
pazzenaM M TeMaM, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh U3YUYEHUs YYEOHOro Marepuala c
y4ETOM MEXNPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEIbHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN O0YYArOIINXCS.

B nporpamme 1o OHOJOTMHM TakXe€ YYHMTBHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeAMETHBIM M MPEIMETHBIM pe3yjbTaTaM oO0y4yeHUs B (HOpMHUpPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON 1€ATEIbHOCTH/yUEeOHBIX JEHCTBHUM 00yUaromuxcs no
OCBOEHHUIO COJIEp>KaHUsl OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no Ouonormn (10 kmacc, 0a30BbIi YpOBEHb) pEaqU30BAH IPUHLIHUII
MIPEEMCTBEHHOCTH B HM3y4YE€HHH OHOJIOTHM, Oyiarojaps 4YeMy B HEH HpocMaTpuBaeTcs
HAIPaBJICHHOCTh HA Pa3BUTUE 3HAHUMU, CBA3AHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OPHEHTAUUW JIMYHOCTH, JKOJIOTMYECKOTO  MBILUICHHUS,
MPEACTABICHU O 340pOBOM 00pa3ze >XKM3HU U OEpeXHbIM OTHOIIEHHUEM K OKpYXKarolen
npupogHoil cpene. IloatoMy Hapsimy ¢ M3ydeHHUEM OOIIEOMONIOTMYECKUX TEOpUH, a TaKke
3HAHUI O CTPOEHUH KUBBIX CUCTEM PAa3HOrO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B HUX
IIPOLIECCOB B MporpamMme IO OHOJOTUM YNEJIC€HO BHUMAaHHE HCIOJIb30BAHUIO IOTYYECHHBIX
3HaHUU B OBCETHEBHOM KU3HU JIJIs pEICHUs IPUKIAHBIX 33a4, B TOM YUCIIE: TPOQUIaKTUKU
HACJIEJCTBEHHBIX 3a00JIeBaHUM  4YellOBEKa, MEIMKO-TEHETUYECKOrO0 KOHCYJIbTUPOBAHMS,
000CHOBaHUS HKOJIOTMYECKU LEIECO00Pa3HOro MOBEACHHS B OKpYKaroleld NTpUpPOAHON Cpee,
aHaJlM3a BIMSHUS XO3SIMICTBEHHOM JESATENbHOCTH YEJIOBEKa Ha COCTOSIHME NPUPOJIHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. YCHJIEHUE BHUMAHUS K MPUKIAAHON HAMPaBICHHOCTH y4e€OHOTO
npenMera «buonorus» npoANKTOBAaHO HEOOXOAUMOCTBHIO OOECIIEUEHHUsI YCIOBUM JIJIsl pEIICHHUS
OJIHOM M3 aKTyaJIbHBIX 33J1a4 HIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas MpeIrnoaaract
dbopmupoBaHue y 00ydaroUUXcsi CIOCOOHOCTH aJaNTHUPOBATHCA K M3MEHEHUSIM JMHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHPA.

buonorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHHUs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeTr (HOPMHUPOBAHUE y OOYYAIOIIMXCS MPEICTABICHUN O HAy4YHOW KapTHHE MHpa,
pacupseT 1 00001aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3allid W HBOJIIOIMH, CO3HAET YCIOBHUS [UJISi: TMO3HAHMUS 3aKOHOB WUBOW MPHUPOIBI,
dbopMupoBanus (QYHKIMOHAILHOM IPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M Oe3omacHoro oOpasza
KU3HH, SKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOLIECHHUS K )KMBOU IPUPOJIE U YEITIOBEKY.



bonbmioe 3HaueHwe OMONOTHS UMEET TaKXKe [UIsl PELIEHUS BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX 33/a4 CPEIHETO 00IIero 00pa3oBaHus, couanu3anuu ooydaromuxcs. M3yuenue
ounonoruu oOecreynBaeT yCIIOBUS TUIst dbopmupoBaHus WHTEJUJIEKTYaIbHBbIX,
KOMMYHUKAIIMOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, ICTETUUYECKON KYJIBTYPhI, CHOCOOCTBYET
UHTErpald OMOJOTUYECKUX 3HAHUHN C MPEACTABICHUSAMHU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, GU3HKH, XUMUU U Teorpaduu. Ha3BaHHBIE MOJI0XKEHUS O MIPEIHA3HAYCHUHN yUeOHOTO
npenMera «buonorus» COCTaBUIM OCHOBY JJsl OMPEICNICHUS TMOAXOI0B K OTOOpY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKaHUs, IPECTABICHHOTO B IpOrpaMMe 1o OUOJIOTHH.

OTt60p conepxanusi yueOHoro npeameta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UINI KyJIbTYpPOCOOOPa3HOrO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O0YYaIOIINECs TOJKHBI
OCBOUTH 3HAHUS M YMEHHsI, 3HAUUMBIE I (DOPMUPOBAHMSI OOIIEH KyJIbTYphI, OMPEACIISIONINe
aJICKBAaTHOE TNOBEJCHUE YEJIOBEKA B OKPYXKAIOLIEH NPHUPOJHOM cpene, BOCTpeOOBAaHHBIE B
MOBCEAHEBHOM KU3HU U MPAKTUYECKOHN JieaTenbHOCTH. Oco00oe MeCTO B 3TOM cucTeMe 3HaHUMN
3aHUMAIOT D3JIEMEHTBl COJAEpXaHHs, KOTOpbIE CIyKaT OCHOBOM [uisi (OPMHUPOBAHUSA
MPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTMHE MHpa M LEHHOCTHBIX
OpPUEHTALUAX JUYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aUU OMOJIOTUYECKOT0 00pa30BaHMUsl.

CTpyKTypupoBaHHe CcoOAepkKaHMs y4eOHOro Marepuaja B MporpamMme M0 OWOJIOrHU
OCYIIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIIMYUTEIbHBIX OCOOCHHOCTSIX
KUBOM TPUPOABI, O €€ ypOBHEBOW OpraHM3alMd W 3BOJIOLHMH. B COOTBETCTBHH € 3THUM B
CTPYKType y4eOHoro npeamera «buonorus» BbleIEHbI CIEAYIOIINE COACPKATEIbHbIC TUHUU:
«buonorus kak Hayka. MeToabl HAy4YHOro o3HaHUs», «KieTka kak Onosorudeckast CucTeMay,
«Opranusm Kak Orosjorudeckas cuctema», «Cucrtema 1 MHOrooOpa3ue OpraHuuecKoro MUpay,
«OBONIOLUS KUBOU PUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenr u3yuenus ydeOHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE — OBIJAJICHHE
OOy4aroUIMMUCS 3HAaHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3allMi >KUBBIX CHUCTEM
pPa3HOro paHra v NpUOOpPETEHNE YMEHUM UCTI0JIH30BaTh 3TH 3HAHUS /111 TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUU OOBEKTOB KUBOM MPUPOJIbI U PELICHUS PA3TUYHbBIX KUZHEHHBIX IPOOIIEM.

JlocTmkeHne Uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecreynBaeTcs peluieHueM CIeIyoNMX 3a1au:

OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMbl 3HAHMM O OHOJOTMYECKUX TEOpHUAX, YUYEHHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSX, TMIOTe3axX, MpaBUiaX, CIyXallluX OCHOBOM Il (pOpMHUPOBAHUS
IIPEAICTABICHU O €CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOAAaX HAy4HOI'O ITO3HaHWS,
CTPOEHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KHMBBIX CHCTEM Pa3HOTO YPOBHSI OpraHu3alluu,
BBIJAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIEI0BAaHUSAX B OUOIOTUY;

dopMHpoBaHrEe y OOyYarolIMXCsl IMO3HABATENIbHBIX, MHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE B Mpollecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJOTUH HAYYHBIX B3IJISJIOB,
MR ¥ MOAXO0J0B K U3YUEHUIO KUBBIX CHCTEM PA3HOIO YPOBHS OPraHU3alUu;

CTaHOBJICHHE Yy oOOydJarommxcs oO0mel KyJabTypbl, (YHKIHOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHUU OOBICHATH M OLEHUBATH SIBJCHUS OKPYXKAIOIIEr0 MHUpA KUBOM MPUPOJIBI HA
OCHOBAHHH 3HAHUU U OMbITA, MOJYYEHHBIX IPU U3YUEHUH OUOJIOTUY;

dbopmupoBaHre y 0OyYaronuxcsi YMEHUH WIUTIOCTPUPOBATh 3HAUYEHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKA, PA3BUTUHA COBPEMEHHBIX MEIULMHCKHX
TEXHOJIOTUM U arpoOMOTEXHOJIOTHIA;



BOCITUTAHUE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM >KUBOU MPHUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOCHUS ITHUECKUX HOPM TP TPOBEICHUN
OHMOJIOTMYECKHUX MCCIICOBAHMUIA;

OCO3HaHWE IICHHOCTH OMOJIOTMYECKUX 3HAHWH ISl TIOBBIIIICHUS YPOBHS DKOJIOTHYECKOM
KYJBTYPHI, 151 POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHNnEe MPUOOPETEHHBIX 3HAHUW W YMEHUH B TOBCEAHEBHOMW KXW3HM IS OILICHKH
MOCIICACTBUM CBOEH JESATENbHOCTH IO OTHOIICHHUIO K OKpYKaroIied cpene, cOOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHUE U COOIOICHNE Mep MPOPUIaKTHKH 3a00JIeBaHU.

B cucteme cpemnero ob6mero oopasoBanus «buonorusy», nzydaemas Ha 0a30BOM ypOBHE,
SBJISICTCSI 00S3aTEIbHBIM yUEOHBIM TMPEAMETOM, BXOASIIMM B COCTaB MPEAMETHOW 00Jy1acTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

Jlist u3yuenus 6uosorun Ha 6a30BOM YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUS OTBOIUTCS
68 yacos: B 10 kitacce — 34 gaca (1 gyac B Henento), B 11 knacce — 34 yaca (1 gac B Hefenio).



COJAEPXKXAHUME OBYUYEHUA
10 KIIACC

Tema 1. buosorusi kak Hayka (2 4yaca)

buonorus xak Hayka. CBsi3b OMOJIOTHU ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U IPYTUMU
€CTECTBEHHBIMU HayKamH, pusiocodueil, STUKON, 3CTETUKON U npaBoM. Poib Ouonoruu B
dbopMHpPOBaHUN COBPEMEHHON HAYYHOUW KapTHHBI MUpa. CrucTteMa OMOJIOTUYECKUX HaYK.

Metoasl moO3HaHMS KUBOW MPUPOALI (HAOJIIOACHUE, SKCIEPUMEHT, OIHKCAHMUE,
M3MepeHue, Kiaccuukaiys, MoeIMPOBaHUE, CTATHCTHYECKAs 00paboTKa TaHHBIX).

JdeMoHCTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, JI)x. Yorcon u ®@. Kpuk.

Tabmuis! 1 cxeMbl: « MeTo bl TO3HAHUS )KUBOW TPUPOIBD).

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Ipaktuueckas padora Ne 1. «l/cnosnb3oBaHue pa3IUyHBIX METOJOB NPHU HU3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7Kusble cucreMbl U ux opranu3auus (1 gac)

JKusble cuctembl (0MOCHCTEMBI) KaK MPEAMET U3ydeHHUs] OMosorun. OTInYue KUBbIX
CHUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OuocucTeM W WX pa3zHOoOOpa3ue. YPOBHH OpraHu3alid OHOCHCTEM:
MOJICKYJIAPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MMOMYJISAIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTe0EeHOTUYECKUH ), OMOCHEPHBIN.

JlemoHncTpanum:

Tabnuibl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», « YPOBHU OPTaHHU3AIUU KUBOU
IPUPOJIBIY.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHHUE KJIETKH (8 yacoB)

XUMHAYECKH  COCTaB  KIETKH. XHUMHUYECKHE JJIEMEHTBI:  MAaKpPOJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BEIIECTBRA.

@yHKIMA BOABI I MUHEPAIbHBIX BEUIECTB B KjeTKe. [loanepxanue 0oCMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnmble W 3aMEHUMBIE AMUHOKHUCIOTHI. AMMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€IKOBOM MoOJIeKynbl (EpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomornueckue GyHKIIUN OCIIKOB.

depmeHTHI — OHuosIornueckue Katanu3atopbl. CTpoeHue pepmMeHTa: akTUBHBIN LIEHTP,
cyoctpatHas crneunduunocts. Kodepmentsl. Burtamubbl. OTinuus (QEpMEHTOB OT
HEOPTraHUYECKUX KaTaJIn3aToOpOB.

YrneBonbl: MoHOcaxapuabl (TIOKo3a, pubo3a M Je30KCHMpu003a), Jrcaxapuibl
(caxapo3a, 1aKTO3a) U MoJucaxapuasl (Kpaxmall, TJIMKOTEH, 1eJII0J103a). bruonornyeckue
(GyHKUIMU YTIEBOAOB.

Jlunuasl: Tpurnuuepuasl, Gochonunuabl, crepouasl. ['napopunbHO-TUAPOGOOHBIE
cBoiicTBa. buonornueckue ¢hyHkun unuaoB. CpaBHEHUE yTIAEBOAOB, OCIKOB U JIMIHIOB
KaK UCTOYHUKOB YHEPTUH.



Hyxnennoseie kucnorsl: JJHK n PHK. Hykmeornabl — MOHOMEpBI HYKJIEHHOBBIX
kucnot. Crpoenue u pynkuuun JHK. Crpoenne n pynkumu PHK. Buger PHK. ATO:
CTpOEHUE U (DYHKIIUHU.

[utonorus — Hayka o kJjieTke. Kiierounast Teopusi — mpuMep B3auMOJICUCTBUS UIIEH U
(GakToB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHUs KIETKH.

Knerka kak nenoctHas xuBag cucrema. OOmue NPU3HAKK KIIETOK: 3aMKHYyTas
HapykHas MmemOpana, moisiekynabl JIHK kak reHetuueckuil ammapaT, CUCTEMa CHHTE3a
Oeka.

Tunel KJIETOK: 2yKapuOTHYecKas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
poKapuoTHYecKon kieTku. Knerounas crenka Oaktepuii. CTpoeHHE SyKapUOTUUECKOU
kJeTKd. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepxXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOUHAsl CTEHKA, TTIMKOKATUKC, UX (PYHKIIHH.
[TnasmaTnueckas mMeMmOpaHa, e€ cBoicTBa M ¢GyHKIUHU. l[luToruiazma u €€ OpraHouIbI.
OpnomemOpannbie opra”Hounsl kietku: OIIC, ammapar Tonbaxu, JH30COMBI.
[lomyaBTOHOMHBIE OPraHOWIBI KJIETKH: MHTOXOHAPHUH, IUacTuiabpl. [IpomcxoxneHue
MUTOXOHAPHIA U macTu. Bunel miuactua. HemeMOpanHble OpraHou bl KIETKH: PUOOCOMBI,
KJICTOYHBI UEHTP, UEHTPUOIH, PECHUYKHU, KIyTUKH. (DyHKUMH OpPraHOWAOB KIIETKH.
Bxurouenus.

SAnpo — perynsaropHslii 1HeHTp kieTku. CTpoeHue sapa: siaepHas o000JI0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, Ix. YoTcoH,
®. Kpuk, M. Yuikunc, P. ®pankmun, K. M. bap.

Junarpammel: «PacrnpenerieHue XHUMUYECKUX DJIEMEHTOB B HEXHWBOM MPUPOJIEY,
«Pacripenenenne XuMU4YECKUX 3JIEMEHTOB B KUBOU MPUPOJIEN.

Tabnuib! 1 cxemsl: «lleproauyeckas TabiamIa XUMAYECKUX AIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJbDY, «buocunres Oenkay, «CTpoeHue MoJieKynbl Oenka», «CTpoeHue
bepmenTay, «Hyknennossie kucnotel. JJHK», «Ctpoenune monekynst ATD», «Ctpoenue
SYKAPUOTUYECKON KIETKW», «CTpOEHHUE MKUBOTHOM KIETKW», «CTPOEHHUE PACTUTEIHHOU
KIETKN», «CTpOE€HHE MPOKAPUOTUYECKON KiIeTKkn», «CTpoeHue sapa  KIETKW,
«YTieBoaby, «JINmuanny.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE sl TPOBEACHUS HAOIIOICHUH,
U3MEPEHUM, O3KCHEPUMEHTOB, MHUKPOMNPENApaThl  PACTUTENbHBIX, JKMUBOTHBIX U
OaKTepHAJIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtophas padota Ne 1. «M3yueHnune kaTaTuTHIECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMEpPE aMUJIa3bl UM KaTadasbl)y.

JlaGoparopHas pabota Ne 2. «/M3ydyeHue CTpoeHUs KJIETOK PACTCHHH, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUE».

Tema 4. ’KusHeaessTeJbHOCTh KJIETKHU (6 4acoB)

OOmeH BemiecTB, WM MeETa0oIM3M. AcCUMIIIANMS (TJTACTUYECKUH OOMEH) U
JTUCCUMUIIAIUSA (DHEPTETUUYECKUIM 0OMEH) — JIB€ CTOPOHBI €TMHOTO MpoIlecca MeTadoIn3Ma.
Posib 3aKOHOB cOXpaHEHUs BEILIECTB U SHEPTUU B IOHUMAHUU METa00JIn3Ma.



Tunsl oOMeHa BeriecTB: aBTOTPOGHBIN U reTepoTpodHbIit. Ponb pepMeHTOB B 00MeHe
BEIIECTB U MPEBPALLECHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBasgs M TeMHOBas (a3bl (orocuHTe3a. Peakiuu (orocunHTesa.
DddexTuBHOCTh hoTOCHMHTE3a. 3HAUeHHUE (PoToCcHHTE3a Il JKM3HU Ha 3emiie. BiusHue
yCIIOBUM cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHUS €ro MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUIA.

XemocuHTEe3. XEMOCUHTE3UpYIolre OakTepuu. 3HaY€HUE XEMOCUHTE3Aa 1JIs )KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B KieTKe. PaclierieHre BEIIeCTB, BBIIECJICHUE U
AKKYMYJIMPOBAHHE HHEPrUM B KIETKE. OTambl HHEPreTUYEcCKOro oOMeHa. [mkomnus.
bpoxenne u ero Buapl. KucinopomHoe OKuciaeHuWe, WM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe pochopunupoBanue. IPGEeKTUBHOCTh FHEPTETUIECKOTO 0OMEHA.

Peakuun matpuunoro cuHTesa. I'enernueckas muHdopmanus u JIHK. Peanuzanus
reHeTHYeCcKor nHpopMalluu B KileTKe. [ eHeTHYecKuil KoJl U ero CBOMCTBA. TpaHCKpHUITIIUS
— Marpuusnblid cuHTe3 PHK. Tpancmsauus — OuocuHTe3 Oenka. ODTambl TPaHCISLUU.
KonupoBanre aMuHOKHUCIOT. Posib pubocom B OMOCHHTE3€E OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Wcropuss oTtkpwitus BupycoB (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO IMKIJIa BUPYCOB. bakrepuodaru.
bone3nun pacteHuii, KUBOTHBIX M 4YEJIOBEKAa, BbI3bIBa€Mble BHpycaMu. Bupyc
uMmMmyHoaeduimta yenoBeka (BMY) — Bo3oynutens CIIM/la. O6patHast TpaHCKpuUIILKS,
peBepTtasza u unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUM.

JlemoncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tumbl nuTaHus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii  oomen», «Xmopomiact», «Dorocuntes», «Ctpoenue JIHK»,
«CtpoeHne M (QyHKIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l'eHeTHYecKuil Koy,
«Bupyco», «bakrepuodarn», «Crpoenne u sku3HeHHbIM 1wk Bupyca CIIW/a,
oakTepuodaray, «Pemnmukarms JJTHK.

O6opynoBanue: Moaenu-anmukaiuu «Yasoenne JIHK wu  tpanckpunuus»,
«buocunres 6enkay, «CTpoeHne KIeTKku», Moenb cTpykTypsl JJHK.

Tema 5. PazmHOXkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4ac)

Krerounplii 1MKII, WM )KU3HEHHBIN UK KieTku. MaTepdaza u murtos. IIponeccsi,
npotekatonue B uaTepdase. Perukanus — peakuust Matpuydoro cuntesa JIHK. Ctpoenue
XpoMocoM. XpPOMOCOMHBIH Ha0Op — KapuoTull. JIMMJIOWUAHBIN W  TarIOWIHBIN
XpOMOCOMHBIE HaOoOpbl. XpomaTtuibl. LlUTOIOrMYECKHE OCHOBBI PA3MHOXKEHHUS U
WHJMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Craguu mMuto3a. IIpoiiecchl, mMpouCXoasiiue Ha pa3HbIX
CTaMIX MUTO3a. bOTOrMYecKuil CMBICII MHUTO3a.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

@opMbI pa3MHOKEHUS OpraHu3MoB: Oecrojioe M TMojoBoe. Buubl Oecmnosioro
pa3MHOXKEHUS:  JEeJI€HUE  HAJABOE, [OYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VCKycCTBEHHOE — KIIOHHpPOBaHHE
OpPraHu3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.



Meiios. Cranuu meito3a. [Ipoueccsl, mpoucxoasiiue Ha cTaausiax Menosa. [loBenenue
XpoMocoM B meno3e. Kpoccunrosep. buonornuecknii CMBICT M 3HAYEHUE MEHO03a.

["ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy KMBOTHBIX. [lonoBbie
JKeJe3bl: CEeMEHHUKU M AUYHUKH. OOpa3oBaHUE U PA3BUTHUE TOJIOBBIX KJIETOK — TameT
(cmepmaro3ouj, SIMIEKIETKa) — crepMaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKIIETOK U ciepmaTo3ou0B. OmnoaorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTECHES).
Dtanbl SMOPUOHATILHOTO Pa3BUTHS Y TTO3BOHOUHBIX )KMBOTHBIX: JPOOJICHUE, TaCTPYIIALINS,
opranorene3. IloctamMOpuoHanbHOE pa3BUTHE. THUIBI TMOCTAIMOPHUOHAIBHOTO Pa3BUTHS:
npsMoe, HempsMoe (TUIMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHW3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pazButne pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHUsS: CTPOCHHE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmuubr u  cxembl: «DoOpMBI  pa3MHOXKEHHS  OPraHu3MoB»,  «JlBoiiHOe
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pPAacTEHUW», «BerertaTuBHOE pa3MHOXEHHE DPACTECHUN,
«Jlenenue xieTku OakTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounsli nukm», «Pemnmukamua JHK», «Murtoszy», «Meito3y», «IIpsamoe u Henpsmoe
pa3Butue», «l'aMeToreHe3 y MIICKONUTAOIINX U YelOBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPEapaThl «CrniepMaTo30u bl
MJIEKOIIUTAIOIIETO, «SIHLIeKIeTKa MIEeKONUTaromero», « Kappuoknues B KIETKaX KOpPEIIKa
JyKa», MarHuTHas Mojelb-anrunkanus «/lenenune xnetkw», moxens JHK, monens
MeTapazHON XPOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Habmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa
Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabora Ne 4. «l3ydeHue CTpOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnapaTax».

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHBOCTH oprann3moB (9 yacoB)

IIpenmer m 3amaun reHetuku. Vctopust pasButus reHeTuku. Ponp nuronoruu u
YMOPUOJIOTUN B CTAHOBJICHWU Te€HETUKU. BKiag poccuicKuX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToapl TeHETHUKU (THOPUIOIOTUYECKHUM, IHUTOTCHETHYECKH,
MOJIEKYJISIpHO-TeHeTHUEeCKUii). (OCHOBHBIE TEHETUYECKHUE TOHATUA. ['eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl TMPU3HAKOB, ycTaHOBIeHHble [. MeHuenem.
MonorubpuHoe CKpemurBaHue. 3aKOH eIuH0-00pa3us THOPUIOB IMEPBOTO MOKOJIEHUS.
[IpaBuno HJOMUHUPOBAHMS. 3aKOH PACUICIUICHUS MPU3HAKOB. [ MMOTE3a YMCTOTHI TraMer.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe CKpenmBaHue. 3aKOH HE3aBHCUMOTO HACJIEIOBAaHUS TPU3HAKOB.
[uToreHeTnuueckre  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUSA.  AHAIU3UPYIOIIEE
ckpemuBaHue. Mcnosib30BaHHE aHAIM3UPYIONIETO CKPELIMBAHUS JJIsl  ONPEACIICHUS
I€HOTHUIIa OCOOU.



CuerieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cLemIeHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyllieHre cueryieHust FTeHOB B PE3YJIbTAaTE KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCKre KapThl.

'enetnka mnosa. XpOMOCOMHOE ONpeAeieHUEe Tmoja. AyTOCOMbI MU TOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHbIe M reTeporaMeTHble opraHu3Mbl. HacnemoBanue mpu3HAKOB,
CLETUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUibl MI3MEHUMBOCTHU: HEHACJIEACTBEHHAs U HacieAcTBeHHas. Poib
cpedabl B HEHACHEJICTBEHHONM M3MEHUYMBOCTH. XapaKTePUCTUKA MOJAU(PUKAIIMOHHON
M3MEHUYMBOCTU. BapuallnoHHBIN psAl U BapualimoHHasi KpuBas. HopMma peakuuu mpusHaka.
KonuuecTBeHHbIE W Ka4yeCTBEHHbIE MNPH3HAKKM U HUX HopMa peakuuu. CBoiicTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBennasi, WM  TEHOTHUIUYECKas, W3MEHUYMBOCTh. KomOWHaTHBHAs
W3MEHYUBOCTh. Melo3 U MOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOW W3MEHUYMBOCTH.
MyTtanmonHass HW3MeH4YUMBOCTh. Kiaccudukarus MyTaui: TEeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa M IpUYKHbI MyTauuid. MytareHHble pakTopbl. 3aKOH TOMOJIOTMYECKUX
pAI0B B HacneACTBeHHOM n3MeHunBocty H. . BaBunosga.

BuesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

['enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METO/IBI T€HETHUKH YEJIOBEKA:
reHEIOrMYeCKUi, OJM3HENOBbIN, UTOTCHETUYECKUM, OMOXUMUYECKUNA, MOJIEKYISIPHO-
renetnyeckuid. COBpEMEHHOE OMPEAECICHUE T€HOTHUIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIMPOBaHKE, B TOM yucJe ¢ nomoinbto [11[P-ananuza. HacnencrBeHHbie 3a0051€BaHUS
YyeJioBeKa: TeHHbIe O00Jie3HH, OO0JIE3HW C HACHEACTBEHHON MpeapacioioKeHHOCTHIO,
xpoMocoMHbIe Oose3Hu. ComaTHueckue U TeHepaTuBHbIE MyTalud. CTBOJIOBBIE KIIETKHU.
[IpuHuMOBl  370pOBOrO oOOpa3za >KU3HM, JMATHOCTUKU, MPOMUIAKTAKH U JICYCHUs
reHeThYeckux  OosiesHed. MeIUKO-TeHETHYECKOEe  KOHCYJIBTHUPOBaHUE.  3HAUYCHUE
MEIUIIMHCKOW TEHETUKU B MPEJOTBPAIEHUH U JICYEHUM TEHETHYECKUX 3a00JeBaHUI
YeJIoBeKa.

JdeMoHCTpaUu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. Yersepukos, H. B. Tumogees-
Pecorckuii, H. . BaBuos.

Tabmuubl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE M €ro IMTOrCHETHYECKas
OCHOBa», «3aKOH PaCUICIJIEHUS U €ro IIUTOTCHETUYECKAas OCHOBAa», «3aKOH YHCTOTHI
rameT», «JlurubpumgHoe ckpemnuBanue», «lluTomornueckre OCHOBBI JUTHOPUIIHOTO
CKpeuBanusy, «Meio3», «B3anmMoaencTBrue ajuieIbHbIX T€HOBY, «[ €HETUUECKNE KapThl
pacTEHUI, )KUBOTHBIX M 4YeJIOBEKa», «I eHeTHka monay», «3aKOHOMEPHOCTH HACJIEIOBAHUSA,
CUEIUIEHHOTO C ToJIOM», «KapHOTHUIIBI YeI0BEKa U KUBOTHBIX», « BUIbI N3MEHUMBOCTIY,
«MoaudukarmonHasl USMEHUIUBOCTHY, «HacnenoBanue pesyc-dpakropa», «['eHeTrka rpyri
KpOoBW», «MyTalluOHHAsA U3MEHYUBOCTHY.

O6opynoBaHue: MOJIeTU-aNIMKauu « MOHOTHOpUAHOE CKpeluBanuey, « Hemomxnoe
JTOMUHUPOBaHUEY, «JlurndopuiHoe ckpemuBanuey, «Ilepexkpéct XxpoMocom», MUKPOCKOIT U
Mukponpenapar «J/lpozoduna» (Hopma, MyTtaruu (GOpMBI KPBUILEB M OKPACKH Teja),
repoapuii «['opox OCEBHOI».

JlaGopaTopHble U MpaKTUHYECKHE PadoThI:



Jlabopatopnast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOTIPEIIapaTax.

JlabopatopHas pabGota Ne 6. «M3yueHue MoaUPUKAIMOHHON HW3MEHUYMBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlabopatopHas pabGota No 7. «AHanmu3 MyTauuid y Apo30uiibl Ha TOTOBBIX
MUKPOTIpenapaTaxy.

[Tpaktrnueckas padora Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexnusi opranu3moB. OCHOBBI 0M0OTeXHO0J10THH (3 yaca)

Cernekuys Kak HayKa U MPoLEeCce. 3apOokKAECHUE CEIEKIINU U ToMecTUKanus. Yuenue H.
W. BaBuiioBa 0 1eHTpax MPOUCXOKACHUS 1 MHOTOO0pa3usl KyIbTYPHBIX pacTeHul. LleHTpsr
MPOUCXOKICHHUSI IOMAIIIHUX )KUBOTHBIX. COPT, OpOJIa, IITaMM.

CoBpeMeHHbIE METOAbl CENEeKUMU. MaccoBbIi M WHIWBHUIYAIbHBIA OTOOpPHI B
CEJIEKIIMU PACTECHUH U )KUBOTHBIX. OLIEHKA SKCTEepbepa. bIM3KOPOICTBEHHOE CKPELIMBAHUE
— uHOpuauHT. Yncras nunusa. CkpellluBaHue YUCTHIX JUHUH. ['eTeposuc, ninm rubpuiHas
cuna. HepoacTBeHHoe ckpemuBanue — ayToOpuauHr. OTaanéHHas rudpuau3anus u ee
ycnexu. MICKyCcCTBEHHBIN MyTareHe3 U IOJIyYEHHE MOJUIIONA0B. [JoCTHKEeHNs ceeKuun
pacTeHHil, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpaciib TPOU3BOJACTBA. ['€HHAs MHKEHEpUs. JTalbl CO3AaHUs
pekomOunanTHOM JIHK 1 Tpancrennsix opranu3moB. Kiierounast unxenepus. Kinetounsie
KYJIBTYPBL. MHUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHui. KionnpoBanune
BBICOKOIIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OPTAHU3MOB. DKOJIOTUYECKUE U ATUYECKUE
npobaembl. ['MO — reHeTH4YeCKH MOAUPHUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabnuipl u cxeMbl: kapTa «LIeHTpbl TPOUCXOKIECHUS U MHOTOOOpa3usi KyJIbTyPHBIX
pactenuit», «llopombl aoOMamHUX JKHUBOTHBIX», «CoOpTa KyJBTYPHBIX PpAaCTCHUIN,
«Otnanéunas rubpuauzanus», «Padorer akagemuka M. @. BaHoBay, «llomurmionausy,
«O0bekThl  OuoTexHojorum»,  «Kierounsie  KynbTypsl U KJIOHHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 epeHOC TEHOB, XPOMOCOMY.

O0opynoBaHue: MyJISKH IUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Okckypcust « OCHOBHBIE METOJIBbI M JOCTHIKEHUS CEJIEKIIMU PACTEHUM U )KUBOTHBIX (Ha
CEJIeKUMOHHYI0 CTaHLHMIO, IUIEMEHHYI0 (epMy, COPTOUCTIBITATENbHBIA YYacTOK, B
TEIJIMYHOE X035HCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».



[NIAHUPYEMBIE PE3VJIBTATHBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTY HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
00yJaroIMMUCs IPOrpaMM CPEAHETO OOIIeT0 00pa30BaHUs: JIMYHOCTHBIM, METAIIPEAMETHBIM
U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpenMera «buoyorus» BbIJEICHBI
CIENYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYAIOMIMMUCS POCCUMCKOM TpaskIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEACIICHHUIO,
HAJIMYME€ MOTHBAIlMM K OOyYCHHIO OWOJIOTHH, IICJICHANPABIEHHOEC Pa3BUTHE BHYTPECHHHUX
yOeXIeHNI TUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH U UCTOPUUECKUX TPATUIIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH JNIEATEITHHOCTH IIEHHOCTHO-CMBICJOBBIMH  yCTAHOBKAaMHU, TPUCYIIMMH CHCTEME
OMOJIOTMYECKOTO O00pa30BaHUs, HAJIMYHUE DKOJOTUYECKOTO IMPABOCO3HAHMUS, CIOCOOHOCTU
CTaBUTH IIETTU ¥ CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «buosiorus» gocTUraroTcs B €IMHCTBE
y4eOHON U BOCIUTATEIbHON JIEATETbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU B JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU B
oO1ecTBe MpaBUIaMHd U HOPMaMHU TOBEJCHUS W CHOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUSA,
CaMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIIUU JTUYHOCTH, MATPUOTU3MA,
YBAXEHUS K 3aKOHY M MPABOIOPSIIKY, YEJIOBEKY TPYy/la U CTaplieMy MOKOJEHUIO, B3aUMHOTO
yBaXEHUsI, OEpEKHOTr0 OTHONICHHUS K KYJIbTYPHOMY HACIEOUI0O U  TPATUIUSAM
MHOTOHAIIMOHANBHOrO Hapoaa Pocculickoi denepaiuu, Npupoae U OKPYKAIOIIEH cpeae.

JIMYHOCTHBIE pe3yIbTaThl OCBOSHUS yU4eOHOTO MpeaMeTa « BHOIOTHs JTOKHBI OTPaKaTh
TOTOBHOCTh U CHOCOOHOCTH 00YYarOIINXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHX
yOXKIEeHNW, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO O0OIIecTBa,
paciIMpeHne KU3HECHHOTO ONBITA M OMBITA JACSITCIIBHOCTH B MPOIIECCE PeaTn3alliid OCHOBHBIX
HaIpaBJICHUI BOCTIMTATEIILHOMN ACSITEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

chOPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIMKM OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IPaBOTIOPSIIKA;

TOTOBHOCThH K COBMECTHOUM TBOPYECKOU JIEATETLHOCTH MPHU CO3JaHUHN YICOHBIX MPOEKTOB,
pelIeHNH YYeOHBIX U MO3HABATEIBHBIX 3314, BHITTOJTHEHUH OUOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACISITh COOCTBEHHYIO TIO3MIIMIO TI0 OTHOIIEHWUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHATH €€;

YyMEHUE YYUTHIBAaTh B CBOMX JICHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C pa3HBIMU YOCKACHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COTTHATBHBIM
TIOJIOKCHHUEM;



TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YYECOHBIX,
MO3HABATENbHBIX M MCCIEJOBATEIbCKUX 3aJlay, YBaXXKUTEJILHOIO OTHOUIEHUS K MHEHUIO
ONIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTbh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh POCCHICKON TPAXKTAHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS
K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepel PoauHOM, ropnocTy 3a CBOM Kpau, CBOIO
PoauHy, CBOM S3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIIEHHOCTHOE OTHONIIEHWE K MPUPOAHOMY HACIEAWI0 W TMaMsITHUKaM IPUPOJIBI,
TOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWON0THY, TOHUMAaHWS 3HAYCHUS OWOJIOTHH B TIO3HAHUY 3aKOHOB IIPUPO/IBI, B )KU3HU YETIOBEKA
¥ COBPEMEHHOT0 O0IIEeCTBA;

ujeiiHas  yOexJAEHHOCTb, TOTOBHOCTh K CilyXeHuto W 3aumre OrteuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX [IECHHOCTEW POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM pPOJUTEISAM, CO3JaHHI0 CEMBH Ha OCHOBE
OCO3HAHHOTO NMPUHSATUS LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAUIUSMH HAPOIOB
Poccuu;

4) 3CTEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Ia, OOLIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BUIAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢usnyeckoro BoCNUTaHUA, (POPMHMPOBAHUS KYJIbTYPbl 310POBbSI W
IMOIMOHAJILHOIO 0JIaronoJyYns:

NOHMMAaHHUE U peajiu3alus 310pOBOro 1 0e30macHoro oopasa >Ku3Hu (310pOBOE NMUTAHUE,
COOJIIOZIEHNE TUTUEHUYECKUX TIPAaBUII U HOPM, COTAHCUPOBAHHBIN PEKUM 3aHATHN U OTIbIXA,
perynspHas ¢u3nyeckass aKTUBHOCTb), OEpPEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U MICUXHUECKOMY 3/10pPOBBIO;

MOHMUMAaHUE IICHHOCTH TMPaBUJ WHAMBUAYAJIHLHOTO M KOJJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJIECICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIS,
HApKOTUKOB, KYpEHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;



FOTOBHOCTh K  AaKTHMBHOW  JICSITEIIBHOCTM  TEXHOJOTMYECKOM U COLUAIBHOU
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIIEHO BBITIONHSATH
TaKyo JEATEIbHOCTD;

MHTEpEC K pa3inuHbIM chepaM npodhecCHoHANbHOU J1eATebHOCTH, YMEHHE COBEpILAThH
OCO3HaHHBIN BHIOOP OyAyIlel npodeccun U peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHWIO U CaMOOOpa30BaHUIO HA MPOTSIKCHUH BCEH
KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHUE K IPUPO/IC KaK UCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CylIECTBOBaHMS,

MOBBIIIIEHUE YPOBHSI AKOJOTMYECKON KYJbTYpPhl: MPUOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JJIs1 OKPY>KAIOIEH CPe/Ibl;

OCO3HaHME II00aJIFHOT0 XapaKTepa HKOJIOTMUYECKUX MPOOJIeM U MyTeH UX pelleHus;

CIIOCOOHOCTH MCIOJIB30BAaTh MPUOOPETaeMbIe MTPU U3YUCHUH OMOJIOTUY 3HAHUS U YMEHUS
MpU PEUICHUU MPOOJIEM, CBSI3aHHBIX C PALIMOHAIIBHBIM MPUPOIOIOIL30BaHUEM (COOII0OICHHE
MpaBWI MOBEJEHUS B MPUPOJIC, HAIIPABIECHHBIX HAa COXPAHEHHE PABHOBECHUSI B DKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Orocheph);

AKTUBHOE HENPUITUE NEUCTBUW, MPUHOCIIIUX BpPEIl OKPYKAIOUIEH MPUPOAHOUN cpee,
yMEHUE TPOTrHO3UPOBATH HEOIATOMIPUSATHBIE YKOJIOTHUECKUE TIOCTEACTBUS MPEANPUHUMAEMBIX
JNEWCTBUM U NIPEAOTBPAILATH UX;

HaJM4ue Pa3BUTOrO JKOJIOTUYECKOTO MBIINUICHUS, KOJOTHYECKOW KYJIbTYpPbhl, OMBITa
JNEATEIIBHOCTH SKOJIOTMYECKOM HAIpPaBJIIEHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCI HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHOW M COIIMAJIBHOM IMPAKTUKE, TOTOBHOCTU K Y4YacTHIO B
MPAKTUYECKOMN JEATENBbHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHST HAyKM U OOIECTBEHHOW TPAKTUKHU, OCHOBAHHOTO Ha JHAJIOre KYJIBTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE  S3bIKOBOM M  YUTATENbCKOM  KYJIbTYphl KaKk  CpeJCTBa
B3aUMOJICHCTBUS MEXKTY JIFOAbMU U MIO3HAHUS MUDPA;

MOHUMAaHUe crenuPuKd OMOJIOTMHM KaK HAayKd, OCO3HaHUsA €€ poiu B (POPMUPOBAHUU
pallMOHAJIBHOTO ~ HAYYHOTO  MBIIUJICHUS, CO3JaHUHM  IIEJIOCTHOTO TPEJCTaBlIeHUS 00
OKpY>KaIoIleM MUPE KaK O €TMHCTBE MPUPOJIbI, YETIOBEKA U OOIIECTBA, B TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHuH Mpo0JieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJIsI COBPEMEHHOM UBUIU3AIUU: 00eCTICUeHUs
HOBOTO YPOBHSI pa3BUTHS MEAUIIMHBI, CO3/JaHNE MEPCIIEKTUBHBIX OMOTEXHOIOTHH, CTOCOOHBIX
penaTh peCypCcHbIE MPOOIEMbI Pa3BUTHS YETIOBEYECTBA, IOMCKA MTyTEeH BHIX0/1a U3 TJIO0ATBHBIX
HKOJIOTUUECKUX TpobjieM ¢ oOecleueHus: IepexoJa K YCTOWYHMBOMY Pa3BUTHUIO,
palMOHAIBHOMY HCIIOJIB30BaHUIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYCHUH OMOJOTUYECKUX 3HAHUM B IIEJIAX MOBBIIICHUS 001IeH
KyJbTYPhl, €CTECTBEHHO-HAYyYHOW T'PAMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKIHOHATHHOM
I'PaMOTHOCTH O0y4aromuxcs, GopMUpyeMOi NpU U3y4yeHUN OMOJIOTUH;



NOHUMAHWE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJBb30BaTh IOJMy4YyaeMble 3HAHHS s aHaiu3a M OOBSCHEHHS SIBICHHI
OKpPY’KAIOIIEr0o MHpa U MPOUCXOJAIIMX B HEM HM3MEHEHUH, YMEHHUE JellaTb 00OCHOBaHHbIE
3aKJIIOUYEHUS Ha OCHOBE HAy4yHBIX (PAKTOB M UMEIOUIMXCSA JAHHBIX C LEIbI0 MOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS JUIl PELIeHUs
npo6JieM B PealbHBIX KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAayYHOU JESTENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO U
UCCIIEIOBATENBCKYIO AESITENbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPhIBHOMY OOPa30BaHUIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUU IO OMOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMH
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS y4eOHOTO npeamera «buoiaorus» BKIIOYAIOT:
3HaUYMMbIEe I (OPMHPOBAHHUS MHPOBO33PEHUS OOYJAIONMIUXCS MEKIUCIUTIHHAPHBIC
(MeXTpeaMeTHBIC) OOIeHAYyYHbIE TOHSATHS, OTPAXKAIONIUE IETOCTHOCTh HAYYHOW KapTHUHBI
MUpa ¥ cerudruKy METOJO0B IMO3HAHMS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPrus, SIBJICHUE, MPOIIECC, CUCTEMa, HAYUHBIM (DAKT, MPUHIUII, TUTIOTE3a, 3AKOHOMEPHOCTb,
3aKOH, TEOpHUs, UCCIeIOBaHUEe, HAOIIOICHUE, W3MEpPEHUEe, OSKCIEPUMEHT U JPYTHUX),
yYHUBEpCaAIbHBIC yUeOHBbIC NeHCTBUS (IT03HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYIISTUBHEIC),
obecnieynBawonme QopMupoBaHue (PYHKIHMOHAIBHOM TPAMOTHOCTH U COLIMAIBHOM
KOMIIETCHIIUU OOyYaronuxcsi, CIOCOOHOCTh OOYYaroNIMXCsl HCIOIb30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAJIbHbIC yueOHBIC IEUCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIC Pe3yibTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO 00IIero oO0pa3oBaHUs
JTOJDKHBI OTPaKaTh:

OByaieHUe YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYeCcKHe AeCTBHSI:

CaMOCTOATEILHO (DOPMYJTHUPOBATh W aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh e&
BCECTOPOHHE;

WCITOJIB30BaTh TPHU OCBOCHWHM 3HAHWK TPUEMBI JIOTHYECKOTO MBINUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMs, KiaccUUKAIHMKU, OO0OOIIEHUs), PACKPHIBATH CMBICI OHOJIOTHYECKUX
MOHATHUH (BBIACIATH MX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBS3H C IPYTUMU IMOHSATUSIMH );

OTIPENCIATh TSN ACATCIBHOCTH, 3aJaBas IMapaMeTphl M KPUTEPHH HMX JIOCTHKCHUS,
COOTHOCHUTB PE3yJIbTAThI ICITCIILHOCTH C TIOCTABIICHHBIMU IIEIISIMHU;

WCITIOJI30BAaTh OMOJIOTUYECKHUE TOHATUS JJIsi OOBSCHEHHS (aKTOB U SBJICHUHA >KUBOU
PUPOIBL;

CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, IACAYKTUBHBIC, IO AaHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH U IMPOTHBOPEYHS B PACCMAaTPUBACMBIX SBJICHUAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTFOUCHMUS;



MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJICTBA JIJIsl IPEJCTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUHMA PA3HOTO POJA,
BBISIBJICHHBIX B PA3JIMYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pelIeHUs MPoOJIeMbl C yUETOM aHAIN3a UMEIOIIMXCS MaTePUATbHBIX
U HEMaTePHUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JESATEILHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB IICJISIM,
OIIEHUBATh PUCKHU MOCIEICTBUN €SI TEILHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHSIX pEajbHOTO, BUPTYaJIbLHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBUS:

BJIAJICTh HABBIKAMH y4E€OHO-HCCIICIOBATEIHCKOM 1 MPOSKTHOM JAEATEILHOCTH, HABBIKAMU
paspernieHus mpo0eM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOJI0B
pelIeHus MPAKTUYECKUX 3314, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B [T03HAHMUS;

MCIIOJIB30BaTh PA3IMYHbIC BUJIBI JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €Tr0
UHTEpIIpeTaluu, MPeoOpa3oBaHUIO0 U MPUMEHEHUIO B YUEOHBIX CUTYyallUsIX, B TOM YHUCIIE MPHU
CO3/IJaHUU YYEOHBIX U COIIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIN THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSIMU U METO/IAMH;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1aud B 00Pa30BATEIILHOU NIEATEIHLHOCTH U
KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh MIPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/ady, BBIJBUTaTh
TUIIOTE3y €€ pEIICHUs, HAaXOAWTh APTyMEHTHI I JI0OKA3aTEIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

aHaJTM3UPOBAaTh TOJYYEHHbICE B XOJI€ PEILICHUS] 3a/Jaud pe3yJbTaTbl, KPUTHYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IEJICHANPABICHHBIA MOUCK MEpPEeHOCa CPEJCTB U CIOCOOOB NIEUCTBUS B
npoheCCUOHATIBHYIO CPEY;

yMETh TIEPEHOCUTb 3HAHUSI B TMO3HABATEIBHYIDO M  MPAKTUYECKYIHO 00JacTH
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, MpEUIaraTb OPUTUHAIBHBIE TOAXOJbI W PEIICHHS, CTaBUTH
npoOJieMbl U 3a/1a4u, TOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHUPOBATHCS B PA3MUYHBIX UCTOYHUKAX MHPOpMAIUK (TEKCTe Y4eOHOTo Tocoous,
HAyYHO-TIOMYJISIPHOU IUTEpaType, OMOIOTUYECKHX CIIOBAPSIX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax AaHHBIX, B VIHTepHeTe), aHaIM3UPOBaTh MH(OpPMALMIO PA3IMYHBIX BUAOB U (HopMm
MpEeACTaBIICHUs], KpUTUYECKHU OIICHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTH;

dbopMyIUpOBaTh 3alpPOChl M MPUMEHSTh Pa3IMUYHbIC METOJAbl MPU TOUCKE U OTOOpE
Oononornyeckor nHGoOpMaIK, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YIeOHbBIX 3a/1a4;

npUOOpETaTh OMBIT UCIOJIb30BAaHUS WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCITOIb30BAHUS PA3IMYHBIX ITOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMY TMpeACTaBieHUs OUOJIOTHYECKOM
uHbopMaluu (cxembl, TpaduKu, AUArpamMmbl, TAOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpEACTBA IMpH paboTe ¢ OMOIOrMYECKOMH
uHpOpMalen: NPUMEHATh XUMUUYECKUE, PU3NUECKUE U MAaTEMAaTUUYECKUE 3HAKU U CUMBOJIBI,
(dopMyiibl, abOpeBHATypy, HOMEHKJIATypy, HCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEACTBA HATISTHOCTH;

BJAQ/IeTh HaBBIKAMHM pPACIO3HABaHUS U 3alIUThl HHPOpMAINH, WHGOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgJajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

1) obmennme:

OCYILECTBISATH KOMMYHHUKAIIMH BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WIN JUCKYCCHU TI0 CYIIECTBY 00CYX/1aeMOil TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BEICKA3bIBATh
CYXKJECHHUsI OTHOCUTENBHO BBIOJIHEHUS NpeJjlaraéMoil 3aladyu, y4uThIBaTb HHTEPECHl U
COIJIACOBAHHOCTH MO3UIUHI IPYTUX YYaCTHUKOB AMATIOra WIN AUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBa OOIICHHS, MOHMMATh 3HAYCHHE COIMATBHBIX
3HAKOB, MIPEIMOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CHUTYAIHi, yMETh CMATYaTh KOH(DIUKTHI
U BECTH [1EPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aMMOJECHCTBUSI, TOHUMATh HAMEPEHUS
JPYTUX JIIOJIEH, TIPOSIBIATh YBaXKUTEIIBHOE OTHOLLIEHUE K COOECETHUKY U B KOPPEKTHOU popme
(dbopMyIMpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHON U MHIWBUIYaTbHOW paOOTHI MIPH
peuieHUr  OMOJOTHYECKON TpoOJeMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh IPUMEHEHUS
TpYNIOBBIX (POPM B3aMMOJIEHCTBHSI PU PEIICHUH Y4eOHOM 3a/1auu;

BbIOMpaTh TEMATHUKy U METObl COBMECTHBIX IEHUCTBUN C y4€TOM OOUIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA,

NPUHUMATH II€IM COBMECTHOM JEeSATENIbHOCTH, OPraHM30BBIBATH M KOOPAWHHUPOBATH
JICUCTBUS MO €€ NOCTHXKEHUIO: COCTaBJIATh IUIAH JCHUCTBUHM, pACHPEAECIATH POJIM C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KaY€CTBO CBOET0 BKJIAJa U KaXKAOr0 yYaCTHUKA KOMaH/bl B OO pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBbIE MPOEKTHI, OIICHUBATh UACH C TMO3UIMKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBISITh IMO3UTUBHOE CTPATErHMYECKOE IOBEICHUE B PA3JIMYHBIX CHUTYaIUsX,
IPOSIBIISITE TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgilaieHHe YHUBEPCAJBLHBIMHU PEryJIsiTABHBIMH 1€ CTBUSIMU:

1) camoopranu3anusi:

UCTIONIb30BaTh OHMOJOTMYECKHE 3HAHWS IS BBIIBICHHUS NpPOOIEM W WX PEIICHHS B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHUI 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M MOCTYIKAX MO OTHOIIECHHIO K )KMBOU MPHUPOJE, CBOEMY 30POBBIO M 37J0POBBIO
OKPYKAIOIIHX;



CaMOCTOSITENIbHO OCYIIECTBISTh MMO3HABATEIbHYIO JEATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (GOPMYIMPOBATH COOCTBEHHBIC 3a/Jauyd B OOpa30BaTEIBHOW IEATEIHLHOCTH U
KU3HEHHBIX CUTYaLIUSX;

CaMOCTOATENbHO COCTABIISATH IJIaH PeLIeHUsI TPOOIEMbI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crI0c00CTBOBATH POPMHUPOBAHUIO U TIPOSBICHHUIO IIUPOKOM SPYAUIIMH B PA3HBIX 00IACTAX
3HAHMM, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyalUsiIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTh, OLIEHUBATDH
COOTBETCTBHUE PE3YyJIbTATOB IEISIM;

BJIa/IETh HABBIKAMH MTO3HABATEIBHON pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIN
U MBICIIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB M OCHOBAaHWM, WHCIOJIB30BATh MPUEMBI
pedraekcun s OLEHKU CUTYyalliu, BBIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUYKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB IE€ATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

NPUHUMATH ce0sI, MOHNMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJINU3€E PE3YJIbTaTOB EATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOTro YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHBIC pe3ynbTaThl 0OcBoeHUS Mporpammbl COO mo 6uosornu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduyueckue st yueOHoro npeamera «bronorusy» HaydHbIe 3HaHUSI, YMEHUS U
CIOCOOBI JIEWCTBHIM 1O OCBOCHHIO, HMHTEPIpETAlMd W TPeoOpa3oBaHUIO 3HAHUM, BUJIbI
NEATEILHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHWUN B Pa3TUYHBIX YICOHBIX
CUTyalMsX, a TakKKe B peajbHBIX >KU3HCHHBIX CHUTYaIlUsAX, CBS3aHHBIX C Owonorueir. B
porpamMme MPeIMETHBIE pe3yIbTaThl MPEACTABICHBI 110 TOAaM OOyJCHHS.

[IpeameTHbIie pe3yabTaThl OCBOeHUs yudeOHOro mnpenmera «buomorus» ¢ 10 knacce
JOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUH O MECTE W POJIM OWOJOTHH B CHCTEME HAyYHOTO 3HAHUS
CCTECTBEHHBIX HayK, B JOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHSI, O BKIIAJE POCCUNCKUX U 3apyOEIKHBIX YIEHBIX-ONO0JIOTOB B PA3BUTHE
ononoruu, GyHKIIMOHATHLHOW TPAMOTHOCTH YeJIOBEKA JJIsl PEIICHMS )KU3HEHHBIX 3a]1a4;

YMEHUE PaCKPBIBaTh COJIEpKaHNEe OMOJIOTHIECKUX TEPMHUHOB M TIOHATHIA: )KU3Hb, KIIETKA,
opranu3M, MeTaboau3M (oOMEH BEIIeCTB U MPEBpalllCHHE JHEPTUM), T[OMEeOCTa3
(camoperynsius), YypOBHEBas OpraHW3allds JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUC
(perpotyKiusi ), HaCJIeACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;



YMEHHE H3JIaraTb OWOJIOTMYECKHE TEOpUHU (KJIETOYHAs, XPOMOCOMHAas, MyTallOHHasl,
HEHTpajbHasl JA0rMa MOJEKyJIspHOW Ouoioruu), 3akonsl (I'. Mennens, T. Moprana, H. U.
BaBuiioBa) u yueHust (0 LEHTpax MHOTroo0Opa3usi U MPOUCXOXKACHUS KYJIbTYpHBIX pacTeHuil H.
W. BaBuiosa), onpenensaTh rpaHULibl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIAJETh METOJIaMU HAYYHOI'O MO3HAHUs B OMOJIOTMU: HAOIIOAEHUE U ONKUCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SBJICHWUN, OpraHU3alis M TMPOBEACHHE OHOJOTUYECKOTO
DKCIIEPUMEHTA, BBIIBUKEHUE THUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUYMHAMH, OOBSICHEHHE IOJYyYEHHBIX PE3YyJbTaTOB, MUCIOJIb30BAaHHBIX HAYUYHBIX MOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U 3YKApHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U TIPEBpAIlCHUs SHEPTUH B KJIETKe, (POTOCHHTE3a, TUTACTUYECKOTO U HYHEPreTHUECKOTO OOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOIOTBOPEHUS, PA3MHOKEHUS, MHIAUBUIyaJIbHOTO Pa3BUTHS
opranu3Ma (OHTOTCHE3);

yYMEHUE NMPUMEHATh MOJIyYeHHbIE 3HaHUA AJI1 OOBICHEHUS OMOJOTMYECKHUX MPOLECCOB U
SBJIICHUM, JUIsI TPUHATHSA MPAKTUYECKUX PEIIEHWHA B TOBCEAHEBHON JKU3HU C LEJBIO
oOecrnieueHns 0€30aCHOCTU CBOETO 3[I0POBbS U 3JI0POBbsl OKPYXKAIOUIUX JTOAEH, COOMI0IeHUS
HOPM I'paMOTHOTO MOBEACHUSI B OKPYXKAIOIIe MPUPOIHOM cpesie, TOHUMaHuEe HEOOX0IUMOCTH
UCIOJIb30BaHUs TOCTUKEHUI COBPEMEHHOM OMOIOrMH M OMOTEXHOJIOTHH JJIs pallMOHaIbHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pEeIIaTh 3JEMEHTapHble TIE€HETUYECKUE 3aJadyd Ha MOHO- WU JTUTHOpUIHOE
CKpEIIMBaHMUE, CLEIUIEHHOE  HACJEJIO0BAaHUE, COCTaBIATh CXEMbl  MOHOTHOPUIHOTO
CKpELIMBaHUs IS IPEJICKa3aHus HAacIeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOIHATH J1a00OpaTOPHbIE M MPAKTUYECKUE pabOoThl, COOMI0IAaTh MpPaBUiia MpU
padote ¢ yueOHBIM U J1JA00PaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OIIEHWBAaTh M WHTEPNPETUPOBATH MH(POpPMALMIO OMOJOTHYECKOTrO
COJIEp’KaHusl, BKJIIOYAOIIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3jIMYHBIX MCTOYHUKOB (CpeAcTBa
MaccoBOM HH(OPMALIUU, HAYYHO-TIOMYJISIPHbIE MATEPHAJIbI ), STUYECKHE aCTIEKThl COBPEMEHHBIX
HCCIICIOBAHUM B OMOJIOTHH, MEAULINHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTMUYECKYI0 HMH(OpPMAIMI0 W3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BATh
MOHSATUIHBIN arnmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 9 1 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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IHHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
N KounyecTBo 4yacoB Jlara DJIeKTPOHHbIE HU(POBBIE
R Tema ypoka Konrpouabsnbsie IIpakrnuyeckue o0pa3oBaTe/IbHbIC
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
bu6nmoteka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
[IpakTuueckast paborta Ne 1 bubnuoteka [HOK
2 1 0.5
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKUX 0OBEKTOBY»
3 buonornueckue cucremsl, NPOLECCHl U UX 1 bubnuorexa [HOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMUYeCKui cocTaB KJIeTKH. Boma u 1 bubmmorexa [JOK
MHHEpAIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nuoreka [IOK
b . 1
> ek, CocTas 1 CTpOCHHE Genko https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3ydeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
e ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTaJsasbl)»
bu6nuoreka [IOK
7 . 1
YraesoneL. Jammer https://m.eds00.ru/863e6870
but6mmoreka [IOK
8 H .ATD 1
YIJICHHOBBIC KHCIOTHL https://m.eds00.ru/863e6d5c
9 O0600menue o Teme "XUMHUECKHI COCTaB 1 1 bubmuorexa [IOK

KJIeTkun"

https://m.edso00.ru/863e6e88
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I/ICTOpI/ISI N MCTOABI U3YUYCHUS KIICTKH.

10 Knerounas teopus. Kietka kak nenoctHas
JKHBasi CHCTEMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.

JlaboparopHnas padora Ne 2 «M3yuenue
PatopHai p . YA bubnunoteka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,

11 5 5 . 0.5 https://m.eds00.ru/863e6ff0
TPHOOB H HAKTCPHI HOM MIKPOCKOIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHHE»

bubmuorexa [JOK

12 Omen BemecTs wt MeTabommsM https://m.edso0.ru/863e766¢

bubmuorexa [JOK

1 O} . X

3 OTOCHITES. ACMOCHITTES https://m.edso0.ru/863e7c98
. bubnuotexa [HOK

14
DHepreTuHeckui oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [leneHue
KJeTku. Muto3. Jlabopatopnast padora Ne 3

15 «HabnrogeHre MuTO3a B KIIETKaX KOHYHKA 0.5 bubmmorexa HOK

A ' https://m.eds00.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»

16 buocunres 6enka. Peakuust MaTpuyHOTO bu6mmoteka [IOK
CHUHTE3a https://m.edso0.ru/863e796e

bu6nuorexa LIOK

17 T —

pasCIAIIA — OHOCHHTES Oenika https://m.edso0.ru/863e796e
bu6mmoteka [IOK

1 H —

8 CIIICTOUHBIC (JOPMBI AH3HH — BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e

20 Meitos bubmuorexa [IOK

https://m.edsoo.ru/863e7f4a
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OO6pa3oBaHKe U pPa3BHUTHE IOJOBBIX KIETOK.
OmnnonorBopenue. JlaboparopHast pabota Ne

but6mmoreka [IOK

21 4 «3y4yeHue cTpoeHUs MOJIOBBIX KJIETOK Ha 05 https://m.eds00.ru/863e81b6
rOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LHOK

https://m.eds00.ru/863e8436

93 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U bubnmnoreka HOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEI0BAHMS bubnuorexa [HOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

o5 JurnbpuiHoe ckpermyBaHye. 3aKOH bubnmnorexka HOK
HE3aBUCUMOI'0 HACJIEA0BaHUS IPU3HAKOB https://m.eds00.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.

JIaGoparopnas padota Ne 5 «3yuenue
26 pesan:,TaTI())B M(?HOFI/I6pI/II[HOFO I/}IIII 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKpOIIpEraparax»»

97 I'enernka nona. Hacinenosanue npu3HaKkos, bubnuoreka [JOK
CUEIUICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocts. Henacnencrsennas
n3MeH4YnBOCTb. JlaboparopHas pabota Ne 6.

08 N3zyuenune MoiupuKamoHHON 05 bubmuoreka [JOK
U3MEHYMBOCTH, IIOCTPOECHUE https://m.eds00.ru/863e8efe
BapHAaIIOHHOTO PsAJia U BApUAI[HOHHOMN
KpHUBOW»

HacnencrBenHas ”3MEHYMBOCTD.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubmuoreka LJOK
MYTalUi y 1po30(HIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTMpernaparax»»

30 I'eneruka yenoBeka bubmmorexa [JOK

https://m.edso0.ru/863e8d78
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O0600menue 110 Teme «HacieacTBEHHOCTh 1

31 1
W3MEHUYUBOCTHh OPTaHU3MOBY
bu6nmoreka [IOK
32 (Cerexuns kak Hayka i npouece . https://m.eds00.ru/863e9214
33 MeTo/ibl U JOCTUAKEHUSI CEJICKIIMU PACTECHUIA 1 bu6nuoreka [IOK
M ’KUBOTHBIX https://m.edso0.ru/863e9214
34 BrorexHoorus Kak orpacib IPOU3BOACTBA 1 bubsmorexa [IOK
P p A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 xnacc/ Ilonomapésa U.H., Kopaunosa O.A., Jlomwmmnaa T.E.;
non penakiuer [Tonomapépoit M.H., O61miecTBo ¢ orpaHuyeHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-T'PA®Dy;
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

* buonorus, 10-11 knaccel/ Aaapeesa H. 1., O061iecTBO ¢ orpaHnueHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

1. TTonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Mertoauueckoe nocobue.- M., Benrana - I'pad, 2019;

3. [lonomapea 1.H. buosnorus. 10 knacc. Pabouas terpans. — M.; «BeHTana-

I'pad».

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. «Enunas xomnexuus Luppossix OOpa3oBaTenbHbIX PecypcoBy
(http://school-collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponnsIii yueOHUK «BHOTOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumus

6. http://evolution2.narod.ru/index.htm - sBomrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTuHA MHpa

8. http://planete-zemlya.ru/ - [Tnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorus

10. http://bio-nica.narod.ru/index.html - Guonuka
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