MHHHUCTEPCTBO ITPOCBEIEHUA POCCUNCKOMN ®EJIEPAIIUA
MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe yUpeKIeHne
cpeaHss 00meoOpasoBaTebHas K01 Ne 25umenn Tpuskabl I'epos
Cogerckoro Coro3a Asiekcanapa UBanoBn4ya IIoKpbIIIKMHA CTAHUIBI
Jomxanckon

MynununanabHoe od0pazoBanune Eiicknii paiion
COI Ne25

LleHTp obpasoBaHus
eCcTecTBEHHO-Hay4YHOWM
M TEXHOAOTMYECKOMN HamnpaBAEHHOCTU

TOUYKA \\ POCTA

PABOYASI IPOTPAMMA
(ID 1798214)

yueOHoro npeamera «buosorusi. bazoBblil ypoBeHb»

s ooygaromuxes 10 — 11 kmaccoB

cT. Jlomkanckas 2024



HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHUOJOTMH TEOPETHUYECKYIO OCHOBY IS
OTpesieNieHus] MOAX0A0B K (POPMUPOBAHUIO COJEP)KAHUA Yy4EOHOTO MpeaMmeTa
«buosiorus» coctaBWwiIM: KoHUeNnTyalbHble mnojoxkenus OIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJOKEHUS 00 OOIIUX TESIX
MPUHIMUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHETO
obmiero obOpasoBanus B Poccuiickoit ®enepanmu, a TakXKe TMOJOKEHUSI O
cnenupuke OMOIOTUM, €€ 3HAYCHUHU B MMO3HAHUU KUBOM MPUPOJLI U 00ECIICYCHUH
CYILIECTBOBAHMS 4YesioBeuecKoro oomiectBa. CoriacHO Ha3BaHHBIM MOJOKEHUSM,
OTpeIeJICHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpEACTaBICHUE O LENsAX, 00 oOuen
CTpaterud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIOIMIUXCS CPEICTBAMU
yueOHOro nmnpeamera «buosorus», omnpenenser o0A3aTeNbHOE MPEIMETHOE
colepKaHUE, €ro CTPYKTYypy, paclpeiesieHue 1o pasjeinaMm U Temaw,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh U3YUYEHHUsI YUYeOHOro Marepuaia ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPHIIPECIMETHBIX CBS3€d, JIOTUKH 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEHN 00yJaromuxcs.

B nporpamme 1o OHONOTMM TakKe YYMUTHIBAIOTCS TpeOOBaHMUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM M TMPEIMETHBIM pe3yJibTaTam
oOyueHuss B (OpPMHpPOBAHWUU OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOU
NEeATEeIbHOCTH/YUYeOHbIX JEUCTBUN OOYyYalolmUXCS IO OCBOCHHUIO COJCPKaHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uoniorun (10—11 xmaccel, 6a30BbIl YPOBEHb) peaqu30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3YyYCHHHM OWOJIOTMH, Oyiarojaps 4eMy B HeE
POCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(bOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALU/ JIMYHOCTH, SKOJOTUYECKOTO MBIILIECHUS, IPEICTABIEHUN O 310pPOBOM
oOpase KM3HU W OEpeKHBIM OTHOIICHHEM K OKPYXKAIOIIeH MPUPOIHON cpene.
[ToaTOMy Hapsmy ¢ M3y4eHHEM OOIIEeOHMOIIOTMYECKUX TEOpUM, a TaKXKe 3HAHUU O
CTPOCHHUH KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOILIECCOB B MPOrpamMme Mo OHWOJOTHU YAEIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIATHBIX 3371a4, B
TOM 4YHCJE: TPO(QUIAKTUKYA HACIICACTBEHHBIX 3a00JICBaHUI YeJIOBEKa, MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
[IeJ1eCO00pa3HOro TMOBEJIEHUS B OKpY’KaIOIIEeW MPUPOJHOM cpeae, aHaliu3a
BIUSHUS XO3SHUCTBEHHOW CATEIHPHOCTH YEJIOBEKAa Ha COCTOSHUE TPHUPOIHBIX H
MUCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHUE BHUMAHUS K TIPUKJIATHON HAMPaBICHHOCTH
yaeOHOro mpeamMera «buojaorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUeHUS



YCIIOBU JUIsl pEIIEHUs] OJJTHOM M3 aKTyaJIbHbIX 3ajjad IIKOJBbHOTO OMOJOTUYECKOrO
oOpa3oBaHMs, KOTOopas Tpennosaraetr (HopMHUpOBAaHHE Yy  OOyUYaIOIIUXCS
CHOCOOHOCTH aJalTHPOBATbCS K M3MEHEHUSM JMHAMHYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUS 3aHUMAET BAKHOE
Mecto. OHa obOecmeunBaeT (OPMHPOBAHHWE Yy OOYYAIOIMIUXCS TMPEACTaBICHUN O
HayYyHOW KapTHMHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUSA O KUBOW mpupone, €€
OTJIMYUTEIbHBIX IPHU3HAKAX — YPOBHEBOW OpraHM3allMM M 3BOJIIOLUHU, CO3AET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOABI,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 370pOBOro U Oe3omacHoro oopasa
’KU3HHU, SKOJIOTMYECKOTO MBIIUIEHUS, [IEHHOCTHOI'O OTHOILIEHUS K JKUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXKe JIJIs1 PELIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpeAHero  oOmiero  o0pa3oBaHus, COLMAIA3ALUU
oOyuaronuxcs. M3yuenue Ouosiornu o0ecreuynBaeT yciaoBus sl (OPMHUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTETpallMd OMOJOTUYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 APYTUX y4E€OHBIX IPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMHH
u reorpaguu. Ha3zBaHHbIE MOJOKEHHS O MpeTHA3HAYEHUH YYE€OHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY IS OIpPEACNICHHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAaHMsI, MPEICTABICHHOTO B IPOrpaMMe IO
OMOJIOTHH.

OT60p coxaepkanus ydeOHOTO mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3HMLIMI KyJIbTYpOCOOOPA3HOrO IMOAXOAAd, B COOTBETCTBUHU C
KOTOPbIM OOYyYaroIIMecs: IOJKHBI OCBOUTH 3HAHMS M yYMEHUS, 3HAYUMBIE IS
(opMupoBaHus OOIIENd KyJIbTYphl, ONpPENESAIONIME aJeKBAaTHOE TIIOBEJCHHE
YeJIoBeKa B OKpYJKarolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTHUECKOH aestenbHOCTH. Ocoboe MEecTo B 3TOHM cucTeMe 3HaHM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOW Jis1 (POPMHUPOBAHUS
MPEACTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
[IEHHOCTHBIX  OpPUEHTAIMsIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COJEp)KaHUS Y4yeOHOro Marepuaia B MpPOrpaMMme IIO0
OMOJIOTUM OCYIIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAYEHHS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALUU U
ABOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE COAEPKATENbHbIE JIMHUU: «buonorus kak Hayka. Metozsl
HayyHOro mno3HaHus», «KieTka kak Ouonormyeckas cucrema», «OpraHuszM Kak



ouonoruueckas cucrema», «CucTteMa M MHOrooOpasne OpraHH4eCKOro MHpPay,
«OBONIOLMS KUBOU IPUPOAB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp n3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE  OOYyYaIOUUMHCS  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO0 paHra © NpUOOpETeHHE YMEHUH
UCIIOJIB30BaTh ATH 3HAHUS NIl TPAMOTHBIX JEHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOM MPUPOJIBI U PELIEHUS PA3IMYHBIX )KU3HEHHBIX IPOOJIEM.

JocTikenue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICTYIOMINX 3aau:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOpHsX,
YYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPABUIIAX, CIYXKAIIHUX OCHOBOU
ig (HOpMHUpPOBaAHMS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJaX Hay4YHOTO MO3HaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOT0 YPOBHS OPTaHU3ALMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOIOTHH;

dbopmupoBaHUe y OOY4YAIOIMIMXCS IO3HABATEIbHBIX, WHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLIECCE aHANIM3a JAaHHBIX O IYTSAX Pa3BUTHS B
OMOJIOTMM HAay4YHbIX B3IJISAOB, WAECH W MOJIXOJOB K M3YYEHHUIO >KMBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyabTypbl, (DYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh U OILICHUBATh SIBJICHUS OKPY’KAIOILIEro
MUpa JKMBOW MPUPOJABI HA OCHOBAaHMM 3HAHWW W OMNbITA, IOJYYEHHBIX MNpHU
U3YYEHUH OWOJIOTHH;

dbopmupoBaHre y OOy4YarOIIMXCS YMEHUN WIUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIHUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKUX
HOPM IpY IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW [JIs1 TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUI CBOEH JESITEIBHOCTH 10 OTHOILICHUIO K OKPYKAIOLIEN Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a00s1eBaHUM.

B cucreme cpennero obmero oOpazoBanusi «buonorusi», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOISIIUM B
coctaB mpeaMeTHol o0nacTu «EcTecTBeHHO-Hay4HbIE PEAMETHI.



st u3ydeHus: 6MoJIoruy Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
orBoauTCs 68 wacoB: B 10 kimacce — 34 yvaca (1 gac B Henmemo), B 11 kimacce — 34
gaca (1 gac B HeneIo).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU Haykamu, (pusocodueit, STUKON, SCTETUKOW U TIPABOM.
Ponr Owonormum B (OpMHpPOBAHWM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HAOIIOEHUE, SKCTIEPUMEHT, ONTUCAaHUE,
u3MepeHue, Kiaccuukanus, MOJICIMPOBaHUE, CTaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOW TPUPOIBD.

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3IMUHBIX METOIOB IpHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosioruu. Oinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, IOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKUiT ), OMoCc(epHBIH.

JlemoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHHU OpraHU3aIUU
KABOU IPUPOABDY.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. XumMu4ecKkuid COCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAaKPOIJIEMEHTHI,
MUKpPO3JIEeMEHThI. Bosia 1 MuHepaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KieTke. [loamepikanue
OCMOTHUYECKOTO Oananca.

benku. CoctaB u cTpoeHre OeNKOB. AMMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnnmblie U 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHASA W
YeTBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBOHCTBa OenkoB. buomornueckue
(GyHKIIMH OEIKOB.



®depmeHTbl — Ouosornueckue Karanuzatopel. CrTpoeHue (depMmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas crnenupuyHocts. Kodepmentsl. Buramunsb.
O1nuunst epMEHTOB OT HEOPTaHUUYECKUX KaTaIlu3aTOPOB.

YrineBogel:  MoOHOcaxapuabl  (TJIOKO3a, pubo3a ©  JAe30KcHpr003a),
aucaxapuibsl  (caxaposa, JakTo3a) W Ioaucaxapuibl (Kpaxmall, TJIMKOI€EH,
HeJuI0I103a). buonornvyeckue GyHKIMK YTIIIEBOIOB.

Jlunuael:  Tpurauuepuabl, dochomunuapl, crepouabl. [ uapoduibHO-
ruipodoOHble  cBoiicTBa. buomornueckue QynHknuum aunuaoB. CpaBHeHUE
YIJ€BOJIOB, OEJIKOB U JUMHUIOB KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xkucmortel: JHK wn PHK. Hykneornmsr — wmoHOMEpSI
HyKkJIenHoBbIX kucinoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenne u hyHKIINH.

[{uTosnorus — Hayka o kietke. Kierounas Teopust — npuMep B3anMOIECHCTBUS
uael 1 GakToB B HAYYHOM MO3HAHUM. MeTO/ bl U3YUEHHUSI KIETKH.

Knerka kak wnemoctHas »xuBasg cucrema. OOmMe NpHU3HAKH — KIIETOK:
3aMKHyTas HapyxHasi memOpana, monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CUHTe3a OenKa.

Tunsl KIETOK: »yKapuoTHueckas M mpokapuoTudeckas. OcoOEHHOCTH
CTpOEHHUs MpoKapuoThyeckor KieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KIIETKH. (OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XKUBOTHOW U
IrpUOHON KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TVIMKOKAJIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa U ¢pyHkiuu. [{uronnazma u eé
opranouipl. OmpHomemOpaHHble opraHouasl kietku: OIIC, anmmapat I'ombmxw,
mn30coMbl.  [IoyaBTOHOMHBIE OPTaHOWABI KJIETKH: MHUTOXOHJPWH, TUIACTUJBL.
[IpoucxokneHne MHUTOXOHIpUN u 1actun. Buasl mnactua. HememOpanubie
OpraHou/bl KJIETKU: pPHUOOCOMBI, KJIETOYHBI ILEHTp, LEHTPUOIH, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sipa: siaepHas 000JI04Ka,
KapHoIula3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B KUBOU IIPUPOLIEN.

Tabmuubl u cxemsl: «llepuonnueckass Tabivlia XUMUYECKHUX AJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «bruocunTes 6enkay, «CTpoeHre MOJIeKyJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJTHK», «Ctpoenne MoieKyIbl



ATO®», «CtpoeHre 3yKapHUOTUYECKON KIETKH», «CTpOEHUE KUBOTHOWU KIIETKHY,
«CTpoeHHE pPACTUTENBHON KIETKW», «CTpOEHHE NPOKAPUOTUUYECKON KIETKUY,
«CtpoeHue sapa KIETKN», « YTIEBOAb», «JIunuabn.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HaONIOACHUN, HM3MEPEHUM, 3KCIEPUMEHTOB, MHKPOIIPENapaThl PacCTUTENIbHBIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KJIETOK.

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
dbepMeHTOB (Ha IpUMEPE aMIJIa3hbl UJTH KaTanasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpOeHHS KIETOK pacTeHU,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HuX
OIIMCAHUE».

Tema 4. 7ZKuzHenesATeJJbHOCTh KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
TUCCUMWISIIUSA (PHEPTeTUUECKU OOMEH) — JIB€ CTOPOHBI E€JUHOI0 IIpoliecca
meTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB W DHEPTUM B IMOHUMAHUU
MeTabou3Ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbiit. Poias hepmeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUU JHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBass (a3bl (QorocuHTe3a. Peakuun
dorocunreza. Ip¢phekTuBHOCTS (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A IS KU3HU
Ha 3emie. BausHue ycnoBuil cpenbl Ha (OTOCUHTE3 U CIOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJEeTKe. PacuiernieHue BelecTB, BbIACICHUE U
aKKyMyJIMpDOBaHME »HHEPruM B KIETKE. OTallbl SHEPreTU4eckoro obOMeHa.
I'mukonmus. bpoxeHnune m ero Buabl. KUCIOpPOIHOE OKUCIEHHE, UM KIETOYHOE
IbIXaHUE. OxkucnurenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakium wmarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanus renerwdyeckod wHpOpMaMKM B KIETKE. [ €HETHMUECKUI KOJI W €ro
cBoiictBa. Tpanckpurus — marpudnbiii cuate3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKuCIOT. Pons pubocom B
OuocuHTe3e OernKa.

Hexkiierounsie ¢popmbl xu3HU — BUpyCchl. Mctopust oTkpeiTs Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS W OJKM3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3nu pacteHuii, >XKUBOTHBIX ¥ YEIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummyHonedunura uenoseka (BUY) — Bo3dOynurens CIIM/la.



OOpatHast ~ TpaHCKpumuus, peBepraza W uHTerpaza. lIpodunakruka
pacpocTpaHEHUsT BUPYCHBIX 3a00JICBaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbiios, 1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tunbl mutanus», «Metabonuzm», «MHUTOXOHIPUSY,
«OHepreTuueckuii oomMen», «Xmopomiact», «Potocunresd», «Ctpoenne JIHK»,
«Ctpoenue n pyHKIIMOHUpPOBAHUE TeHay, «CruHTe3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupycoe», «bakrepunodarn», «Ctpoenue u xkusHeHHBIN Uk Bupyca CIIN/]a,
0akrepuodaray, «Permmukarus [JJHK».

O6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHune KIeTKn», Moaenb cTpykTypsl JTHK.

Tema 5. PazMHOkeHUE M HHAUBHAYAJIbHOE PA3BUTHE OPTAaHU3MOB.

KiieTouHbIil 1IUKII, WU >KU3HEHHBIM MUK KiIeTku. MuTepdaza u MuUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIA HAO0Op — KapUOTHIIL.
JIMTUIONHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE  HA0Opbhl.  XPOMAaTHJBIL.
[{utonmornyeckne OCHOBbI PA3MHOXKEHUS MW HUHAWUBUAYAIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Ctaauu murtosa. lIpoieccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKUA CMBIC MUTO3A.

[Iporpammupyemasi THOENb KIETKHA — allONTO3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosioBoe. Bunpl 6ecnonoro
pa3MHOXXEHUS: JIeJICHHWE HAJABOE, TIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuUe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JJIs CEJICKIUU.

[TooBoe pa3MHOXKEHHE, €T0 OTJIMYUS OT OECIOJIOTO.

Meito3. Cranuu meio3a. [Ipomeccsl, mpouCXoadIiMe Ha CTaausx Meio3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckwii cmpicn u
3HAYEHUE MENO03a.

["ameTorenes — mporecc oOpa30BaHUS TIOJIOBBIX KJIETOK Y J>KUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUM U sSuYHUKUA. OOpa3oBaHWE U Pa3BUTHE MOJIOBBIX
KJIETOK — TameT (CIepMaTo30M], SIMIEKIEeTKa) — CIepMaTOreHe3 U OBOTCHES.
OCOOEHHOCTH CTPOCHHS SUIEKJIETOK M ClepMaTo3ouaoB. OIUIOJ0TBOPEHHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBLHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHre, TacTpynsmnus, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: MpsIMOE, HempsiMoe (JTMYMHOYHOE). BrusiHue



cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButue pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTA/INM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmunplt 1 cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «JlBoiiHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHHiI», «BereraruBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne kietku Oakrtepuii», «CTpPOECHHE TMOJOBBIX KJIETOK,
«Ctpoenue xpomocoMbl», «Kietounsli nukny, «Pemmmkanus JJHK», «Mutos»,
«Meiio3y», «IIpsiMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIICKONUTAIOIINX U
yeaoBeKa», «OCHOBHBIC CTAJIMU OHTOI'CHE3a.

O6opynoBaHue: MHMKPOCKOTI, MUKPOIpPENapaThbl «CniepMaTo30uIbl
MJICKOTIUTAIONIETOY, «SHIeKIIeTKa MIIEKONUTaroero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHash MOJICNIb-alIInKauus «JleneHne KIeTKu», MOJEIb
JTHK, Mmozenb MeTada3zHoil XpOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 3. «HabmropgeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHue CTpOCHHS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjienCTBEHHOCTh H M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKU. MicTopus pa3BuUTHS T€HETUKU. POJb IuTOI0THI
U SMOpHOJIOTUM B CTAHOBJICHUW TEHETUKHU. BKiag pOCCUMCKUX U 3apyOeiHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUI0IOTUYECKUH,
IIUTOTCHETUYECKUN, MOJEKYJIPHO-TeHETUUECKUM). (OCHOBHBIE T'€HETHYECKHUE
NMOHATHUS. [ eHeTHYecKass CHMBOJIMKA, UCTIOJIb3YyEMAS B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MMPU3HAKOB, YCTaHOBJIECHHbIE . MeHenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH eIuHO-00pa3usi THOPHUIIOB IEPBOTO
nokosieHud. IIpaBuino pomuHHMpOBaHWS. 3aKOH PaCUICIUICHUS PU3HAKOB.
['unotesa ynctoThl ramet. [10JHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  cKkpenMBaHue. 3aKOH ~ HE3aBUCHUMOIO  HACJIeIOBaHUS
NMpU3HAKOB.  [luTOreHeTMYECKHWe  OCHOBBI  JUTHOPHUIHOTO  CKPCIIUBaHMS.
AHanuzupyrouiee ckpenmpanue. Mcnoab30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapymeHne cuemnienus reHoB B pe3yibTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



['eneTuka nosia. XpoMOCOMHOE ONpeAcsieHuE moia. AyTOCOMBI U TOJIOBBIE
XpoMocOMBI. ['omoramMeTrHeie W rereporaMmeTHble opraHu3dMbl. HacnemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYNBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON U3MEHUYMBOCTU. BapuallmoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonnmdecTBEHHbIE M KAUYE€CTBEHHBIE MPU3HAKK U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHOW H3MEHIMBOCTH.

HacnencrBenHas, WiM TE€HOTUNHYECKasl, M3MEHYMBOCThb. KomOuHaTUBHAs
M3MEHYMBOCTb. Meilo3 M MOJOBOM mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHUYMUBOCTU. MyTanmoHHas n3aMeH4nBoCTh. Kitaccudukanus MyTamuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSIA0OB B HACIEeACTBEHHOU n3MenunBoctr H. . BaBuiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKA: FeHEATOTHYECKUM, OIM3HEIOBBIN, ITUTOTEHETUYECKUN, OMOXUMHUYECKU,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENICIICHNE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[II1P-ananu3a. HacneacTBennsle 3a00jcBaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
0OJIe3HH C HACIEICTBEHHOM MPEAPACIONOKEHHOCTBIO, XPOMOCOMHBIE OOJIC3HH.
ComaTtnueckue HW TeHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpUHIMIIBI
310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS] TEHETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJbTUPOBAHUE. 3HAUCHHE MEIUITMHCKOU
TC€HETUKHU B MIPEIOTBPAIICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHCTpauu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuet © cxembl:  «MOHOTHOPHUIHOE  CKpCIIMBAaHHME W €T0
HUTOTCHETUYECKAsi OCHOBAa», «3aKOH PACIICIUICHUS W €ro IUTOr€HETHUYeCcKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpuaHoe CKpeuuBaHue,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpELIMBaHUsIY, «Metio3»,
«B3aumoAencTBUE aJUICNIBHBIX TE€HOB», «l'€HETHYEeCKHWe KapThl PaCTECHHIA,
KUBOTHBIX MU 4eJIOBeKa», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACJEeIOBaHUS,
CUEIUIEHHOr0 ¢ mojom», «KapuoTtumbl 4YenoBeKa H KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY, «MoaudukanroHHas H3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHASI U3MEHYUBOCTH.

O6opynoBanue: MoJeIU-aNMIIUKaMA  «MOHOTHOPUHOE CKpEITUBAHUEY,
«Hemonmunoe momuHupoBanue», «JurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl U MHKpormnpemnapaT «Jpo3zodunay (Hopma, MyTauuu
(opMBI KPBUTEEB U OKPACKH Tena), repdapuii «['opox moceBHOM».

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlabopaTtopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTUOPUIAHOIO U
AUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKpPOTIPENIapaTax.

JlabopaTtopHas padota Ne 6. «M3ydyenre MoauprKalMOHHON N3MEHUYNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO Psijia U BAPUALIMOHHON KPUBOY.

JlaGopatopHas pabotra Ne 7. «AHanu3 MyTauui y Ipo30(uisl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIM3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M IMPOILECC. 3apOKICHUE CENEKUUU U JOMECTHKAIUS.
Yuenue H. WM. BaBwioBa 0 1EHTpax MPOUCXOXKICHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. [[eHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CopT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIMN pacTeHUN M KUBOTHBIX. OIlEHKAa JKCTepbepa. BIM3KOpoACTBEHHOE
ckpeniuBanue — WHOpuauHT. Yucrtas nuausa. CKpelnMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpuaHas cuia. HepoAaCcTBEHHOE CKpEIMBaHUE — AyTOPHJIMHT.
Otpanénnas rtuOpuau3anua M €€ ycnexu. VICKyCCTBEHHBI MyTareHes M
NOJIYYEHUE TNOJHUIUIOUJ0B. JIOCTHIKEHHSI CEJIEKUMU pPACTEHUH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MPOHU3BOJCTBA. ['€HHAass WHKEHEpUs. DTarbl
co3ganusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
unxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHHM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosoruuecknue W dTthyeckue  mpobiembl. MO —  reHeTHueckd
MOJU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuiel m cxembl: Kapta «LleHTpbl TPOMCXOXKIECHHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanéunas rudpuausanus», «Padboter akagemuka M. ®@. Banosay,
«Ilomunnounus», «OO0BEKTHI OuoTexXHONOTUNY, «KJIeTouHblE KYJIBTYpHl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS».



JlabopaTtopHble U MpaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHSI CEJIEKIMU PACTeHUUA U
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1ab0paTopuio
arpOyHHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHS SBOJIIOIMOHHON TEOpHUH. BOJIOIMOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTtBa 3BoMoNMU. [laseoHToNIOrMUECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTMYECKONW JIETOMUCH, NEPEeXOaHble (POPMBI.
buoreorpaguyeckue: cxoacTBo U pazianune ¢payH U GIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pPa3audus SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEILHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass teopuss Y. JlapBuna. Ilpenmocbuikm BO3HUKHOBEHUS
napBUHU3Ma. J[BMOKylIuMe CHJIbI SBONIOUMU BUAOB 10 J[lapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneaEHHAss U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopust 3BoroIuHu (CTI) u e€ OCHOBHbBIE TTOJIOKEHHUS.

MuxkponsBosorus. [lomynsuus kak eAMHKUIIA BUAA U SBOTIOLHUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallmOHHBIN
npoiecc ¥ KOMOWHATUBHAs W3MEHYUBOCTh. [lomynsiiiMOHHBIE BOJIHBI U JAperd
reHoB. V301Ul 1 MUATpalus.

EctecTBenHbIii oTOOp — HampaBistonmii  ¢daktop sBoionun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ydabTaT dBojtonuu. [Ipumeps
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMoph03bl U HIHO-aTaNTAIIHH.

Bun wu BumooOpaszoBanue. Kpurepum Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBoorusi. PopMbl  IBONIONUU:  (puiieTUYecKas, JAMBEPreHTHas,
KOHBEpIreHTHasi, napamienbHas. HeoOpatuMocTh 3BOTIOIMH.

[IpoucxoxaeHne OT HeCNEeUMAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anvs. AJanTuBHAS paguarius.

JdeMoHCcCTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, . I'ekkens, ®. Mromep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOprOBI 32
cyuectBoBanue», «EctecTBeHHbII 0TOOP», «MHOroo0pasue COpTOB PacTEHHII»,
«MHorooOpa3ue  mopon  KMBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHYUBOCTB», «ApoMopdossl», «Wanmoamantanun», «OO0IIas nereHepanus»,
«/IBmxymme cunel sBomouun», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

OOopynoBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHbIMM THIAMHU OKPACKH,
HaOOp IUIOAOB M ceMsH, Koyuekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONIEHUN Y
AKUBOTHBIX», MOJENIb «OCHOBHBIE HANpPAaBIICHUS SBOJIOLUU», OOBEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, Koiekiuus «DopmMbl COXpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX U pacTeHWi», wmonenb anmumkanus «llepexpéct
XpOMOCOM», BIIaXHbIe mpenaparsl «Pa3BuTtue Hacekomoro», «Pa3Burue
JATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpAacku Tena).

JlabGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHHe BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIOY.

JlaGopaTtopHas pabota Ne 2. «Onucanue mpUCIIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMue.

JloHay4yHBlEe TpPEACTABICHHUS O 3apOXKICHMHM XU3HHU. HayuHble runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuWOreHe3 W MaHCIepMHs. XUMHUYecKas
3BOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCNEPUMEHTAIBHOE TTOATBEPKICHUE XUMUUECKOW ABOIIOIMU. HavanbHbie 3Tansl
ounonornyeckoi spomonuu. ['mnoreza PHK-mupa. ®opmupoBanre meMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHWE IPOTOKJIETKH. [lepBble KIETKM M UX 3BOJIIOLMS.
®opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spaMm M nepuojam. Kartapxeil. Apxelickas u
nmporepo3oiickas dpbl. [laneos3oiickas 2pa u e€ TmeEepUOIbl: KEMOPHIICKUH,
OPAOBUKCKHUM, CHITYPUNCKNN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me30301cKas 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas 9pa W €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOTIOTEHOBBIM.



XapakTepucTUKa KJIMMaTa U TE€OJOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMKA PACTUTEIBHOTO M SKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH H
AKUBOTHBIX. [losIBI€HME, paclBET U BBIMUPAHHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPTraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK Hayka. PazBuTue rnpeacraBiieHHil o
IPOUCXOKICHUHN YeNoBeka. Meroasl u3ydeHus aHTponorene3a. CxoacTBa
pazIuyms 4esoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymne  cuibl  ((hakTOphl)  AHTPOIOTEHE3a. Hacnencreennas
W3MEHYUBOCTh UM €CTECTBEHHBIH 0TOOp. OOecTBeHHBIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYUN TPYAQ, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIUN U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONNUTEKH, YenoBek
yMenbld, YemoBek nOpsAMoxonsdiini, YeoBeKk HeaHAEpTaIbCKuK, YeloBek
pa3yMHbIii. Haxoakum ucKomaeMblX OCTAaTKOB, BpEMs CYIIECTBOBaHUS, OOJAcCTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 JKU3HHU, OPYIUS.

Yenoeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOIEOMIHAS
(eBpa3uiickasi),  Herpo-aBCTpajiouAHas  (PKBATOpHUaJbHAs),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckasi).  UepTsl  IpPUCIOCOOJIEHHOCTH  MpPEJCTaBUTENCH
YEJIOBEUECKUX pac K YCIOBUSM CYyIIECTBOBaHUA. EJNMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuip! 1 cxemul: «Bo3anknoBenne CoTHEYHOM CHUCTEMEI», «Pa3Burue
opraHu4eckoro Mupa», «PacturenbHas kieTka», <«OKHBOTHas  KIIETKay,
«IIpokapruoTnueckas kierka», «COBpeMEHHass CHCTEMa OPraHMYECKOTO0 MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOECHUS 4YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOTIO 4eJOBeKa», «/lpeBHenmme moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JI0I», «HemoBeUecKue pach».

O6opynoBaHue: mymsoku  «I[Ipoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBbOHIIA), CIENKU WIH
M300paXeHUs] KaMEHHBIX OpYIUH MEepBOOBITHOTO 4YeloBeKa (KaMHHU-YOIIIEPHI,
pyowmia, ckpebyia), TEOXpPOHOJIOTMYECKass Tabyuila, KoJieKIus «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast padota Ne 1. «M3yueHue nckomaemMbix OCTaTKOB PAaCTEHUN U
KUBOTHBIX B KOJUICKIIUSX).



OKCKypcusi «IDBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIH KPA€BEAUYECKUI My3€il).

Tema 3. Opranu3mbl  OKpPY:Ka0UIIasi cpeaa.

OKOJIOTHS KaK HayKa. 3aJlayd U pa3leiibl 9KOJIOTruu. MeToabl 3KOJIOTHYECKUX
HCCIIE0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Krnaccuduxamuss skomornyeckux (HaKkTOpoOB:
abuoTuyeckne, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIeiCTBHE SKOJOTHYECKHUX
(pakTOpOB Ha OPraHU3MBI.

AbGuotnyeckue (akTopbl: CBET, TEMIIEPATypa, BIaXXHOCTb. POTONEPUOAU3M.
[IpucniocoOnenust OpraHu3MOB K  JACHCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckue puTMBl.

buotnueckue  ¢akropsl.  Buasl = OHOTHYECKHX B3aUMOJCHCTBHI:
KOHKYpEHIUA, XUIHUYECTBO, CUMOHNO3 U ero ¢opmsbl. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HaueHHe OHWOTHYECKUX B3aUMOAECHCTBUM [IJIsl CYLIECTBOBAHMS
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapPAaKTEPUCTUKH momyssiquud. OCHOBHBIE IOKa3aTeIH
MONYJSIUUUA: YHUCJIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka YuCIEHHOCTH MOIMYJISIUU U €€ peryssius.

JdeMoHCTpauu:

[Toptpetsl: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupomnsie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranusmoBy, «®Poronepuoausm», «llonmymdamum», «3aKOHOMEPHOCTH pPOCTa
YUCJIIEHHOCTU NONYJSIUUU UHPY30puu-Tyhenbkny, «llumenplie nenm».

JlaGopaTopHblie M MpakTH4YecKHne padoThI:

JlabopaTtopHas padota Ne 3. «Mopdosoruueckrne 0COOEHHOCTH PACTEHUHN M3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast pabora Ne 2. «Iloacuér mIOTHOCTH MOMYJSLUUNA PAa3HBIX BUIOB
pacTEHUI.

Tema 4. CoolbuiecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoineHo3. CTpyKTypbsl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsi3M B
(§7(0)1(S: (k1R

DKoJlorMueckrue cuctembl (dkocucteMbl). IloHsatne 00 »sKkocucteMe u
ouoreoreHo3e. OyHKIMOHAIbHbBIE KOMIIOHEHTBI 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK HEPrUU B IKOCHUCTEME.
Tpoduueckue (mumieBble) YpOBHU OJKOcHCTEeMbl. [lumieBbie menu U CETH.
OcHOBHbBIE TIOKa3aTeNH SKOCHUCTEMBI: Omomacca, MPOAYKIUS. OKOJIOTHUYECKHE
NUpaMUbl: MPOAYKLIHMH, YHUCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAaMOpEryJisilius, pa3BuTue. CyKIeccusl.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WM IIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X031iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3zHooOpasue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouocheprr. JKupoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ100aNbHONM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBECME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIBI JIEMEHTOB (yriaepoJa,
a30Ta). 30HAIBHOCTh OHMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onocdepe 3eMiu. AHTPOIIOTeHHbIE U3MEHEHHs B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKUE TTPOOITIEMBI.

CocyiecTBoBaHue IIPUPOABI U YEJIOBEYECTBA. Coxpanenue
O0nopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU OHochepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUs] TPUPOIHBIMU pEecypcaMd U UX HCHOJb30BaHME. JloCTHKEHUS
OMOJIOTHUY U OXpaHa NPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr 1 cxembl: «llumessie 1enu», «bUolEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTaHUsA», «IKOJIOTMYECKAs MUPAMHUIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3z Bomoémay», «ArponeHos», «lIpumepHbie
AHTPONIOTCHHBIE  BO3JEUCTBHS HAa Ipupony», «BaxHedmme HMCTOYHUKH
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOi», «[louBa — BaykHEHIIash COCTaBIISIONIAS
ouocdepo», «DakTopsl nerpananuu nouBy, «llapaukoBeiii 2pdekt», «DakTophl
PaAMOAaKTUBHOTO 3arpsisHeHus Ouochepr», «OOmas cTpykTypa Omochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH OuochepsD,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopot a3ota B IpUpoIe».

O6opynoBanue: MoJeab-aniiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuu U KOJUICKIMM pACTeHUU U
KUBOTHBIX, PUHAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM TpymnaM OJHOIO BHJA,



Kpacnass kuura Poccuiickoit ®depneparuu, U300pakeHUsS OXpaHSEMbIX BHIOB
pacTeHUN U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBLIEI'O
OBPA3OBAHUIA

Cornmacuo ®I'OC COO, ycranaBiauBalOTCs TpeOOBaHMS K pe3yjbTaTam
OCBOCHMSI  OOydYaroUMMHUCA MPOrpaMM  CpPeIHEro oOlmero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType IWMYHOCTHBIX PE3YJIbTATOB OCBOCHHS Npeamera «bHoJorus»
BBIJICTICHBI CIICIYIONIUE COCTaBIIAIONIME: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINPE/ICNICHNUI0, Hadu4yhe MOTHUBAIlMM K OOydYeHUIO  OHOJIOTHH,
LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA PA3BUTHUS OUOJIOTHYECKOTO
3HaHMS, TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAaMH, NPUCYLIMMH CHUCTEME
Onoyoruyeckoro oOpa3oBaHMsI, HAJUYME HKOJOTHYECKOTO TMPAaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YyNBTATBI OCBOCHHUS IpeaMeTa «bHOJIOrus» JTOCTUTarOTCs B
€IMHCTBE YYEOHOW U BOCIHTATEIILHON JIEITEIbHOCTH B COOTBETCTBUU C
TPAIAULIMOHHBIMHA POCCUMCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHSA, pPAa3BUTHUSI BHYTPEHHEW TO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY W IMPABONOPSAAKY, YEJIOBEKY TPYyJa U CTApUIEMY MOKOJIECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKpYXaroUIEn cpeie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIEeCTBA, pacUIUpeHUE >KU3HEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B MPOLIECCE PEaTn3alli OCHOBHBIX HAITPaBICHUU
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHAa M MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPHU CO3NAHUHU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BBIIIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIIEHHIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYUTHIBATh B CBOUX JICUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C pa3HbIMU YOCKACHUSAMU, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COLMAIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHWYECTBY B IPOLECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TO3HABaTEIbHBIX M HCCJIEAOBATEILCKUX 3a]ad, YBaXXUTEIBHOIO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPU OOCYXKJIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOMU UJEHTUYHOCTH,
IaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH II€pe.
Ponunou, ropaoctu 3a CBOM Kpail, ¢BOO PoauHy, CBOW S3BIK U KYJBTYpY,
MPOLIJIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIIEIUIO U MIAaMATHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHS OWOJOTMM B TO3HAHWUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeiiHas yOeXJIE€HHOCTh, TOTOBHOCTh K CIYKEHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

OCO3HAaHUE NYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEUMHOM KU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,



MOHUMAaHUE SMOLKMOHATBHOTO BO3EUCTBUS KMUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIP2XEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAUECTBA TBOPUYECKON TUUHOCTH;

5) ¢u3uyeckoro BocHUTAHHA, (POPMUPOBAHHS KYJIbTYPbI 310POBbSI
IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

NOHMMAHUE U peanu3alusi 3/I0pOBOro M 0e30macHoro oopasza KU3HU
(3mopoBOE  THUTaHUE, COONIOACHUE TUTMEHMYECKMX TIPaBWJI M HOPM,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, peryjspHas (dusnueckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
c0oOCTBEHHOMY (PU3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAHUE [EHHOCTH TpaBWil HWHAUBUAYATBHOTO U  KOJUIEKTUBHOIO
0€3011acHOTO MOBEJCHMSI B CUTYALUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJEICTBUNA U HEMPHUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYIOII00UE;
TOTOBHOCTh K aKTUBHOM JAESTENbHOCTH TEXHOJIOIMUECKON M COLMANIbHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSTEIIHHO

BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3iIndHbIM cdepaMm MpodhecCHOHATBHON AesTENbHOCTH, YMEHHE
coBepllaThb OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealru30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEW KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

IKOJIOTUYECKH IIeNIeCO00pa3HOe OTHOIIEHUE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;

NOBBIUICHUE YPOBHS 3KOJOTHYECKOW KYyJbTYpbl: TNPUOOPETEHUE OIbITa
TUTAHUPOBAHMSI TOCTYNKOB M OIEHKM MX BO3MOXHBIX TIOCIEACTBHNA IJis
OKpYXaroUen Cpebl;

OCO3HaHHUE IJI00aJBHOTO XapakTepa HKOJIOTUYECKUX MpoOJieM M MyTed HX
pelIeHuUS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YUYCHUH OHOJOTHUHU
3HaHWA W YMEHHUS TIPU PEHICHUH MpoOJeM, CBS3aHHBIX C PalUOHAIBHBIM
OpPUPOAOIIONb30BaHUEM  (COONIOAEHME  TpaBWi  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHS B HDKOCHCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OHOChephI);



AKTUBHOE HENpUATHE JACUCTBUH, NPUHOCALIMX BpeA  OKpYy)Karolleu
IPUPOHON cpene, YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHUYECKHE
MOCJIEJICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJOTNYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIbHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN AESITEIBHOCTH 3KOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYPHl KAaK CpPEICTBA
B3aMMOJICHCTBHS MEXY JIFOJBMU U IMO3HAHUS MUDA;

MOHMMaHUEe chenuduKd OMOJIOTMM KaK HayKd, OCO3HaHUsA €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIILIEHUS, CO3JIaHUU IIEJOCTHOTO
IOpPEICTaBICHUA 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE NPUPOJIbI, YEJOBEKa U
oOmiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpoliIeM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHON LMBWIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peulaTb  PECypCHble  MPOOJEMBbl  pPa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0OecrieueHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PALMOHAJIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OHMOJOTMUECKMX 3HAHUW B ILEIAX
MOBBIIICHUST OOWIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, (popmMupyemon
MIpU U3y4YE€HUH OMOJIOTHH;

NOHUMAHUE CYLUIHOCTH METOJIOB NO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIOJIb30BaTh TIOJMy4yaeMble 3HAHUS J[UId aHalu3a M
OOBSICHEHHSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOJANIMX B HEM H3MEHEHMH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAy4HbIX (PAKTOB H
UMEIOIINXCS JaHHBIX C LIeJIbIO MOJYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JIs
pelieHus npoOyieM B peabHbIX JKU3HEHHBIX CUTYalIUsAX;

OCO3HAHHWE LIEHHOCTU HAYYHOH JEATEIbHOCTH, FOTOBHOCTH OCYLIECTBISATh
IPOEKTHYIO U UCCIEI0BATENbCKYIO AESITEIbHOCTh MHAUBUYAIHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTb K  HENpPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TOJYyYCHHIO HOBBIX 3HAHWK 1O OHOJIOTHH B
COOTBETCTBHHM C KM3HCHHBIMU MOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOEHHUsS ydyeOHOro mpenmera «buosorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHS O0YUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIleHAyYHbIE MOHATHUS, OTpPaXKaloIIne
[EJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M chenuduKy METOJO0B IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, SIBIICHUE, MPOIlecC,
CUCTEMa, Hay4dHbIN (haKT, MPUHLHUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIEIOBaHWE,  HAONIOJCHWE, W3MEpPEHHE, OJKCHEPUMEHT U JPYTux),
yHUBEpCaJbHbIE Yy4eOHbIE JEeHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIMOHATIBEHOM
IPaMOTHOCTH ¥ CONMAJbHON KOMIIETCHIIMM OOYYaroIUXCsl, CIHOCOOHOCTH
00yJaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHUBEpPCAJIbHBIC Yy4eOHBIC JEHCTBHUS B
MIO3HABATEJILHON 1 COIMAIbHOM MTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEAHETrO OOIIEero
00pa30BaHUsl JOJKHBI OTPaXKaTh:

OBaanenue YHHBEpPCAIbHBIMH yuyeOHbIMH Mo3HABaTeJIbHBIMHU
JeHUCTBUSAMMU:

1) 6a30BbIE JJOrHYECKHE TeHCTBHA:

CaMOCTOATENILHO  (OPMYIHPOBATh W aKTyalW3WpOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHUH MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KilacCU(UKAIINK, 0000IIECHHUS), PAaCKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATUM (BBIACIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpPENeIATh IEU JEeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JOCTHKECHHUSI, COOTHOCUTD PE3YyJIbTAThI ICITCILHOCTH C IIOCTABJICHHBIMU IICIISIMH;

HCIIOJIb30BaTh OMOJIOTUYCCKHE TIOHATHUS U1 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHUECKHE paCCyXJeHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, IO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PacCMaTpHUBAEMBbIX
SIBJIICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSATH CXEMHO-MO/IELHBIE cpencTBa IS TIPEICTABIICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAK)K€  INPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIABJICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIaH PEIIECHUs MPOOJIEMBbI ¢ YY4ETOM aHAJIM3a MMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKON U MPOSKTHOU J1eATEIbHOCTH,
HaBbIKAaMH  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BHJbI JCATENBHOCTH MO TMOJYYEHHIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4YEOHBIX
CUTyalUsIX, B TOM YHUCJIE TIPU CO3AaHUU YUEOHBIX U COIIMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHATUSAMH U METOJAMU;

CTaBUTh MW (OpPMYyJIUMpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYalLUsX;

BBISIBIIATh NIPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUIaTh TUIIOTE3y €€ pELIEHUs, HaXOAUTh apryMEHTBI I JOKa3aTelbCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYCHHBIE B XOJE€ PEIICHHs 3aJayd  pPe3yJIbTaThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OILIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LEJICHANPABICHHbBII MOMCK IEpeHoca CPEICTB U CIOCOOOB
JeMCTBUS B MPO(PECCHOHANIBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO M NPAKTUYECKYIO 00J1acTh
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEIJararb OPUTHMHAIBHBIE MOIXOJbl M pPELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aJbTePHATUBHBIE PEIICHUS.

3) pa6oTa ¢c uHpopMaIHeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe yueOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OWOJIOrMYECKUX CJIOBapsX M
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHanu3upoBaTh



UH(GOPMAIIUIO PA3TUYHBIX BUIOB U (GOPM MPEICTABICHUS, KPUTHUECKU OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HEMMPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHbIE METOJIbI MPU TOUCKE U
oTbope Ouosiornyeckor mHpopManu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3az1ay;

npuoOpeTaTh OIBIT HCIMOJB30BaHUsA HWH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJbHYIO  (OpMYy  TpeaCTaBICHUS
ounonoruueckor uHGopMauu (cxemsbl, TpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KauyecTBE CpEACTBA HpuU padboTe cC
Oouonornuyeckod HH(OpMalMen: NPUMEHATh XHUMUYECKUE, (U3HUECKHE U
MaTeMaTUYeCKUe 3HAaKM U CUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJ€Th  HABBIKAMU  pAaclO3HAaBaHMSA M 3alIUTBl  MH(pOpMaIuH,
MH(POPMAIIMOHHOM 0€3011aCHOCTH JINYHOCTH.

OBgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMY 1eICTBHSIMH:

1) ob1mennme:

OCYILIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMajore WM JUCKYCCHM O CYLIECTBY OOCYKIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXXICHHUSI OTHOCHUTEIBHO BBIMIOJHEHUS MpeiaraeMon
3aJla4uM, YYUTHIBATh WHTEPECHl U COTIACOBAHHOCTH TMO3MIMHA APYTUX YYaCTHUKOB
JIMajora Uil JUCKYCCHHM);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, INOHWMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYallUi,
YMETb CMATYaTh KOHQIMKTHI U BECTH NEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOAMM OOIEHUS W B3aUMOJICHCTBUS, TOHMMATH
HAMEPEHUS APYTUX JIOJCH, MPOSIBIATh YBAXKUTEIHHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSiITeJIbHOCThD:

NOHMMATh U MCIOJIBb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPH PEIICHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJCHCTBUS MPU pEHICHUH yueOHOU 3a1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOMIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXA0ro YjieHa KOJUIEKTHBA;



IPUHUMATh LEJIM  COBMECTHOM  JIE€ATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEMCTBHM,
pacupenensaTb poiad € YYETOM MHEHHMI YYaCTHHKOB, OOCYKIaThb pEe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOETO BKJAJAa M KaXJOr0 Y4YaCTHHUKAa KOMAaHIbI B
o01IMi pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLCHUBAaTh WJAEH C IO3UIUM HOBU3HBI,
OpPUTHMHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH HHUIIMATHBHBIM.

OByaeHue YHMBEPCAJIbHBIMH PeryJIATHBHBIMU AeHCTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NOpoOIeEM U HX
pelIeHMs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWA UEJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHSX M IOCTYIIKax MO OTHOUIEHUIO K JKWBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESTEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEILHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pPEIIEHUs MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOYTESHHUIM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHHUIO MIUPOKON 3SpYyIUMLUUA B
pa3HbIX O0JACTSIX 3HAHMM, IMOCTOSHHO MOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HAaBbIKAMHM  [IO3HABATENbHOM  pediieKCMM  Kak  OCO3HaHUS
COBEpILIAEMbIX JIEMCTBUH UM MBICIUTEIbHBIX MPOIECCOB, HMX PE3YJIbTaTOB H
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI peIeKCUU U1 OLEHKU CHUTyalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLIEHUWBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX I[P AaHAJIU3E pE3yIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE Cedsl M APyruX:

IPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBbl JPYTMX IIPU aHAJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

IPU3HABATh CBOE NIPABO U MPABO JIPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOeHUs mporpammbl COO mo Ouonoruud Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue ajs yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3UYHBIX YUYEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHble
pe3ynbTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buomorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHHMS, O BKIJIAJE POCCHUICKUX WU
3apyOEKHBIX  YYEHBIX-OMOJOTOB B pa3BUTHE Ouosornu, (YyHKIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKA ISl PEILICHHS )KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATH COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB M TMOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboju3M (0OMEH BEHIECTB U IMPEBpAIlCHUE
SHEPTUr), FOMEOocTa3 (caMOoperyJssilus), YpOBHEBAs OPraHU3aLMUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOIYKLINA), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTh OMOJOrMYecKHe Teopuu (KJIeTOYHasi, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpajbHasl J0rMa MOJEKYyJsapHOW Owuosioruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 neHTpax MHOrooOpasusi u
MPOUCXOXKJICHUS KyJIbTypHbIX pactenuil H. . BaBunosa), onpenensars rpaHuibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOLIECCOB U SIBIICHWN, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIIBJKEHHME  THUIIOTE3bl,  BbISBIICHUE
3aBHCHUMOCTH MEXIYy HCCIIEyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE TMOIYyYEHHBIX



pE3yJIbTaTOB, UCIOJb30BAaHHBIX HAYYHBIX NOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIe1aTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYHUIECTBEHHBIC NIPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILEHUS PHEPTHUH B KJIETKE, (OTOCHUHTE3A,
MJIACTUYECKOTO U JHEPreTHUEeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIWBHUIYAIbHOIO pPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSAThH IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJIICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KHU3HU C IeNbl0 obecrieyeHus Oe30MacHOCTH CBOETO 370pPOBbS M 37A0POBbS
OKpY>KaIOIIUX JIHOAEH, COOJII0/IEHUSsI HOPM T'PaMOTHOTO MOBEICHUS B OKPYKaroIIen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU Oouonoruu " OMOTEXHOJIOTUA  JUIsI  PalMOHAJIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3a/Jayd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACIEJA0BAaHUE, COCTABIIATH CXEMBI
MOHOTHMOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAclIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padOThl, COOJIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO  COAEpXkaHMsI, BKIIOYAIOUIYI0 TICEBJAOHAy4YHblE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3TUYECKHE AaCHEeKTbl COBPEMEHHBIX MCCIEIOBAaHUNH B OHOJIOTHH,
MeAULIUHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCHbMEHHBIE W YCTHBIE COOOILEHUS,
000011ast OnooruuecKyr0 HHGOPMAIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» e 11
Kacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OuOJIOTMM, (YHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE PaCKpbIBaTh COJIEpP)KaHUE OMOJOTUYECKUX TEPMUHOB U TOHSATHUM:
BU/I, TIOMYJISALUSI, TeHO(DOH, IBOIIOLMS, ABKYIIUE CHIIbI ((PAaKTOPBI) DBOJIIOIUU,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHuE, SKOJIOTHUECKUE (aKTOPBI,



HKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, pEAYyLEeHTbl, IeNu  MHUTaHUS,
AKOJIOTHYECKas MUpamMua, OnoreoreHos, onocdepa;

yMEHUE H3Jaratb OHOJOTMYECKUE Teopuu (dBONIOLMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimieBoro cxoxacrsa K. M. bapa, yepenoBaHus INIaBHBIX HANpaBJICHUN U
myteit sBomoruu A. H. CeseprioBa, yuenus o 6mochepe B. U. Bepranckoro),
ONpeaeNsTh TPAHULBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOTO TO3HAHUS B OMOJIOTMU: HAOIIOIEHUE U
OMKCAaHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBJICHWUW, OpraHU3allvsl U IMPOBEICHHE
OMOJOTMYECKOTO  AIKCIEPUMEHTa,  BBIIBWKEHHUE  THUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIYy HCCIEIyeMbIMU BEIUYUHAMH, OOBSCHEHUE MOIYYCHHBIX
pE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX ITOHATUH, TEOPUM U 3aKOHOB, YMEHHE
JieJ1aTh BBIBOJIbl HA OCHOBAHHUHU MOJYYE€HHBIX PE3YJIbTAaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJIOIMYECKUX
OOBEKTOB: BHJIOB, MOIYJSIUN, TMPOAYLUEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOEHHOCTHM TIPOLECCOB: HACJIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOIIEHHOCTU
OpPraHMU3MOB, JIEHCTBUS SKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEpEeHOCca
BEILIECTB W IOTOKA BSHEPIMM B 3KOCHUCTEMaxX, AHTPOIOICHHBbIX HW3MEHEHHUU B
AKOCHCTEMAax CBOEM MECTHOCTH, KPYTrOBOpPOTa BEIIECTB M OMOTCOXUMUUYECKUX
LIMKIJIOB B Onocdepe;

YMEHHE MPUMEHSAThH IMOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NMPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C 1eJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 30POBbS
OKPYXAIOIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
OPUPOJIHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHUKCHUM
COBPEMEHHOM OMOJIOTHH JIJIsl pALMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3J€MEHTapHble OWOJIOTUYECKUE 3a7aud, COCTABIIATH CXEMBI
MEPEeHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMHU MUTAHMUS);

YMEHUE BBINOJIHATH JIA0OpATOPHBIE M MPAaKTHYECKHE padoThl, COOJIOAATH
npaBuia npu padboTe ¢ yueOHbIM U JIA00PATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJIepKaHMs, BKJIIOYAIOLIYI0 [ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(MOPMALIMK, HAYYHO-TIOMYJISPHBIE
Marepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN arnmapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuyecTBO 4yacos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabubie | IlpakTuueckue (mupp )
NMpOrpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Bbu6morexa [JOK
! buonorns kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI M UX OpraHu3arus 1 bubnnorexa [JOK
p . https://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 K
HBHEACATEIRHOCTE IIICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkXEeHME U MHIUBUyAIBHOE PA3BUTHE 5 1 bubnnorexa HOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U I3MEHUYUBOCTD 8 15 bu6nmoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KITACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
! IBOMIOLHOHKs GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > . https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4 Coo011ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
> Pesepsitoe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoauuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero U3yYEeHUsS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Bbu6morexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
05.09.2023 https://m.edso0o.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «cnonb30BaHue Pa3INIHBIX 1 0.5 bubmorexa HOK
P ' 12.09.2023 | https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOJIOTHYECKUX OOBEKTOBY
3 buoiiornueckue cucTeMsl, TPOLIECCHI 1 bubnunoreka [JOK
U UX U3YyYEHUE 19.09.2023 | https://m.edso0.ru/863e6564
4 XuMHUYecKui coctaB KieTku. Boga u 1 bubmuoreka [JOK
MUHEPAJIbHBIE COJIU 26.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
b . 1
> eaticit. COCTaB it CTpoeHHe bekon 03.10.2023 | https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
5 paborta Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTHU ' 10.10.2023 | https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMEPE aMuUIa3bl
WJTH KaTajasbl)»
bu6nmorexa [JOK
! YrateponeL. Jarmer 1 https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

17.10.2023

Bbub6mmorexa [JOK
8 Hywrentiosbie knenotsl. ATO 24.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTopl U3ydeHus bubnuorexa LIOK
kietku. Kierounas teopus 07.11.2023 | https://m.edso0.ru/863e6e88
10 KieTka kak 1iejocTHast )KuBast
cucreMa 14.11.2023
CrpoeHnue 3ykapuoTHYECKON
kieTku. JJaboparopnas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnnorexa [HOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
. 21.11.2023
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEapaTax 1 ux
OTIMCaHUEC»
bub6mnoreka [IOK
12 Obmen BemiecTs HimM MeTaboH3M 28.11.2023 | https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocimres. Xemocires 05.12.2023 | https://m.edsoo.ru/863e7c98
JKu3HeHHBIN UK KIIeTKU. [leneHue
KJIeTku. Muto3. JlabopaTopHas
14 abota Ne 3 «Habumo lzDHI/Iep MHUTO3a B 0.5 bubmorexa [TOK
P B A ' 12.12.2023 | https://m.eds0o.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemnapaTax»
15 buocunTes 6enka. Peaknus bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a 19.12.2023 | https://m.eds00.ru/863e796e
bu6mmoreka [JOK
1 T —
6 pasCIIIs — OHOCHHTES Oerka 26.12.2023 | https://m.edsoo.ru/863e796e
17 Hexnerounsie GopMbl KU3HU — bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI 09.01.2024 | https://m.eds00.ru/863e7540
Bbub6mmorexa [JOK
18 DopMBI pa3sMHOKEHHS OPIraHU3MOB 16.01.2024 https://m.edsoo.ru/863e81b6
o https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
19 Sueprerureckuii oomen 23.01.2024 | https://m.edsoo.ru/863e7aae
. bu6mmoreka [IOK
20 Meiios 30.01.2024 | https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U pa3BUTHE TIOJOBBIX
KJIeTOK. OIJI0IOTBOPECHHE.
21 JlaboparopHuas pabora Ne 4 05 bubnunoreka [JOK
«M3y4yeHue CTpoeHU MOJIOBBIX ' 06.02.2024 | https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIIpenaparax»
29 WNHauBHyanbHOE pa3BUTHE bub6mnoreka [IOK
OpraHU3MOB 13.02.2024 | https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [JOK
HACIICJICTBEHHOCTH U U3MEHYHNBOCTH 20.02.2024 | https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJeI0BaHUS
24 npr3HaKoB. MoOHOTHOpHTHOE bubmorexa HOK
P ) pHA 27.02.2024 | https://m.eds00.ru/863e8878
CKpEIIUBaHKE
UTHOPUIHOE CKpEIIBaHUE. 3aKOH
25 i[esaBHI():Hi[qoro Hei:nuel OBaHHUS bubmorexa LIOK
A 05.03.2024 | https://m.edso0.ru/863e89a4
MPU3HAKOB
CleruieHHOe HACJIeI0BaHUE
26 npusHakoB. JlabopaTopHas paboTa 05 bubnuoreka [IOK
Ne 5 «M3yuenune pe3yabTaToB ' 12.03.2024 | https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO U TUTHOPHUIHOTO



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y JP030(HIIbI HA
TFOTOBBIX MUKPOIIpEIaparax»

97 I'enetuka nona. HacinenoBanue 1 Bbubmmorexa [JOK
IIPU3HAKOB, CLIEIIJIEHHBIX C I10JI0M 19.03.2024 | https://m.eds00.ru/863e8c60
M3menunBocTh. HenacnencrreHHas
U3MEHUYUBOCTh. JlabopaTopHas

08 pabota Ne 6. M3yuenue 1 05 bubnmoreka [JOK
MOAU(UKAITMIOHHOW W3MEHYHBOCTH, 02.04.2024 | https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOI»

HacnencrBeHHast U3BMEHYHUBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamu3 MyTaluui y 1po3o¢huisl Ha 09.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIIapaTax

bub6mnoreka [IOK

30 Teneriica ueronera 1 16.04.2024 | https://m.eds00.ru/863e8d78
PesepBHsiit ypok. O600111€HNE TIO

31 TeMe «HacaencTBeHHOCTE U 1 93.04.2024
U3MEHUYUBOCTH OPTaHU3MOB)

32 Cenekmus Kak HayKa U MpoLecc 1 bubmmorexa TIOK

30.04.2024 | https://m.eds00.ru/863e9214

33 MeTobl M JOCTHIKEHUS CEIEKITUU 1 bu6mmoreka [IOK
pacTeHUM U KUBOTHBIX 07.05.2024 | https://m.edsoo0.ru/863e9214

34 buorexHoorus kak oTpacib 1 bubnmnoreka [JOK
MIPOU3BOJICTBA 14.05.2024 | https://m.eds00.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I1O 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bceero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLMS U METOIbI €€ U3YUCHUS 1 bubmmorexa [JOK
t A I https://m.edso0o.ru/863ea20e
2 Hcropust pa3BUTHS NPEICTaBICHUN 1 bubnmnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOIBOINOLIA https://m.edsoo.ru/863e9cle
[Tomynsiust kak anemMeHTapHast
€IMHMIIA BUJA U SBOJIIOLIUH.
4 JII;60 ETO Hﬂaﬂ abora Jill'o 1 1 0.5 bubmmorexa [JOK
PATOPHAL P B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTUUECKOMY KPUTEPHIO»
5 JBrkyIue cuitbl (37€MEeHTapHbIE 1 bubmuorexa [JOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9dad
bu6nuorexa [IOK
6 E i 0TO 1
CTCCTBEHHEIF OTOOP H ero (opMEI https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bubmuorexa [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma u e
OTHOCHUTEIILHOTO XapaKTepay
3 Hanpasnenus u nytu 1 bubmuoreka [IOK

MaKpO3BOJOIHUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTtuMocTs 3BOTIOITUHN

Ucrtopus xxu3Hu Ha 3emiie U METOIbI

10 )
e€ n3ydeHus
11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3zButure xu3HM Ha 3emiie 110 3paM U bubnmoreka [JOK
nepuoiam https://m.eds00.ru/863ea6he
OCHOBHBIE 3TaITbl YBOJIOIUH
PacTUTEIBHOTO U )KHBOTHOTO MHPA.
13 [IpakTuyeckas padora Ne 1 05 bu6mmoteka [IOK
«3yyeHune uCKOnaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSX
CoBpeMeHHas cucreMa bubnmoreka [JOK
14
OpraHUYEeCKOIro MUpa https://m.edsoo.ru/863ea48e
bubnnorexa [JOK
15 OBOJIIOLMS YeTI0BeKa (AHTPOIIOTeHE3
1 (anTp ) https://m.edsoo.ru/863eac2c
JBxyuue cuibl ((hakTopsl) bu6muoreka [IOK
16
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOJIOIAU
YeroBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJlarTaluy 4YeIoBeKa https://m.eds00.ru/863eaea2
PesepBHeIit ypok. O600111€HNE 10
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 OKoJorus Kak Hayka
21 Cpenpbl 0OuTaHMs U HIKOJIOTUYECKUE bu6muoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbGuotnueckue GakToOpHbI.
JlaGopaTopHnas pabora Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH

22 pacTeHHI U3 pa3HbIX MECT 0.5 bubmmorexa [JOK
https://m.edsoo.ru/863eb10e
obutanusny. JlaboparopHas padbota
No 4. «BnusiHue cBeTa Ha POCT U
pPa3BHUTHE YEPEHKOB KOJICYCa)
bubmuorexa [JOK
23 brommieckue paxTopet https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomynsiuun. [Ipaktuueckas padora
24 Ne 2 «[Toncuér mIoTHOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHui»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE NTOKA3aTeNU YKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubnmorera [TOK
N https://m.edsoo.ru/863eb5fa
CsoticTBa 3xocucteM. Cykieccus
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 Buocdepa — rnobanbHas bu6muoreka [IOK
JKOCUCTEMa 3eMJn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

6uocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1
33 CocyniecTBoOBaHUE IPUPOIBI U 1 bubnmoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBublii ypok. O0001I€HNE TEMBI
34 «Coo011ecTBa 1 3KOJIOrHYECKHE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. 10 knacc: 6a30BbIi YPOBEHb: YUEOHUK /IS YUYAITUXCS
oOmreoOpa3oBarenbHbIX opranuzanuii. ABTopsl: .H. Ilonomapesa, O.A.
Kopnaunosa, T.E. Jlomununa. - M.: Beara-I'pad, 2017

buonorus. 11 knacc: 6a30BbIil ypOBEHb: yU€OHUK JIJIST yUAIITUXCS
oOmreoOpa3oBarenbHbIx opranuzanuii. ABTopsl: M.H. Tlonomapesa, O.A.

Kopnunosa, T.E. Jlomununa. - M.: Benra-I"pad, 2016.

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bu6mmoreka IJOK

POII

MO

Skmacc
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