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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpaMmel O OHOJIOTHH TEOPETUYECKYIO OCHOBY JUIS ONPEAEIICHHS TI0OIX0/I0B K
dbopMupoBaHHIO colepkaHHUs ydeOHoro mpeamera «bBHONOTHS» COCTaBWIM: KOHILENTYaJbHBIC
nonoxennss ®I'OC COO o B3amMOOOYCIIOBIEHHOCTH 1IeJieH, COAepKaHHs, Pe3yJIbTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO TOATOTOBKH BBITYCKHHUKOB, TOJIOXKEHHS 00 OOMmMHWX IeNnsIX M INPHHIHIAX,
XapaKTepU3YIOIMX COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero oomiero odpasoBaHusi B Poccuiickoid
denepaiyn, a TAKKe MOJIOKEHUS O crieluduke OUONIOTnH, €€ 3HAYCHUU B MTO3HAHUH KUBOM TPUPOJIBI U
oOecrieyeHnH CyYIIECTBOBAaHMS desoBedyeckoro obmectBa. CoOrimacHO Ha3BaHHBIM — ITOJIOKEHHUSIM,
oIpeJiesieHbl OCHOBHBIE (DYHKIIMHU TPOTPAMMEI IT0 OHOJIOTHH U €€ CTPYKTYypa.

[IporpamMa 1o Ouoyiorud AaéT MpPEACTaBICHUE O IeNIAX, 00 o0Ied cTpaTeruud OOydeHus,
BOCITUTAHMSI W Pa3BUTHA OOYYAIOMIMXCS CpeacTBaMH ydeOHOro mpeaMera «bHomorusp, ornpenesnser
00s13aTesIbHOE TIPEMETHOE COJEpXKaHUEe, €ro CTPYKTYpy, paclpeieleHHe I0 pas3lesaM U TeMawm,
PEKOMEHIYeMyI0 IOCIIE0BATEIbHOCTh M3y4eHHs] Y4eOHOro MarepHaia ¢ y4éroM MEKIpPeIMETHBIX U
BHYTPUIIPEIMETHBIX ~CBSI3€H, JIOTHKH 00pa30BaTENLHOrO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH
00yYaromuxcs.

B mporpamme 1o Omonoruu Takke YYUTBIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TIPEIMETHBIM pe3yiibTataM o0ydeHUs B (OpMHUPOBAHWUHM OCHOBHBIX BUIOB Y4eOHO-
MO3HABATENILHON  JICATEILHOCTH/YUEOHBIX JISHCTBUI OOYYaONIUXCSI 10 OCBOCHUIO  COJICPKAHHS
OMOJIOTUYECKOTO 00pa30BaHUsI.

B mnporpamme mo Owmonormm (10-11 kmaccel, 0a30BbIii YPOBEHb) pEANU30BaH TMPHHIUII
MIPEEMCTBEHHOCTH B M3yYCHUH OMOJIOTHH, Orarogapsi 4eMy B HEHl MpocMaTpHBAETCs HAPaBICHHOCTh HA
pa3BHUTHE 3HAHWH, CBA3AaHHBIX C (POPMHPOBAHNEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTMYECKOrO MBIILICHUS, TPEICTaBICHUA O 3I0pOBOM 00pa3e XH3HH H
OCpeXHbIM OTHOILICHHEM K OKpYKarolled MpupoaHoi cpene. [loaTroMy Hapsay ¢ HW3ydeHHEM
00IEOMOIOTHYECKUX TEOPHH, a TAK)Ke 3HAHUH O CTPOSHMH JKMBBIX CHCTEM PAa3HOTO paHTa M CYIIHOCTH
OCHOBHBIX TIPOTEKAIOIIMX B HHUX MPOLECCOB B TNporpaMMe IO OHOJIOTMH Y/EJICHO BHUMAaHHUEC
VCIIOJIb30BAHHUIO MOJYUYCHHBIX 3HAHUI B TMOBCEIHEBHON JKU3HU JUIS PEIICHUS TPUKJIATHBIX 33734, B TOM
qucie:  NPOQHUIAKTUKA  HACIEACTBEHHBIX  3a00NEBaHMH  YEIIOBEKA,  MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHHS, OOOCHOBAHHUSI OKOJOTMYECKH IEJIECOO0Pa3HOr0 TIOBEACHUS B  OKpYKAIOIIEH
HPUPOJIHON cpejie, aHan3a BIUSHUS XO3SMCTBEHHOM JISSITEIBHOCTH YeJIOBEKA Ha COCTOSHUE TPUPOIHBIX
1 MCKYCCTBEHHBIX 9KOCHUCTEM. YCHJICHHE BHUMAHHS K IPUKIJIQIHON HAPaBICHHOCTH Y4€OHOT0 IIpeIMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO OOCCIICYCHUS] YCIOBHM JUJIsl PEIICHHs] ONHOW U3
aKTYaJIBHBIX 33/1a4 IIKOJIBHOTO OMOJIOrMYECKOro o0pa3oBaHus, KOTOpas MpeanoaractT (popMupoBaHue y
00ydJalomuXxcsi CIHOCOOHOCTH — aQaTHPOBAaThCs K  W3MEHEHHMSM JHUHAMAYHO  Pa3BUBAIOMIETOCS
COBPEMEHHOr0 MHpa.

Buornorus Ha ypoBHE cpeHero o0mero oopa3oBaHus 3aHMMAaeT BakHoe MecTo. OHa obecrieunBaet
(dbopMupoBaHre y 0O0ydarOIUXCs MPEACTaBICHUA O HAYYHOH KapTHHE MHpa, PacIIMpsieT M 0000maeT
3HAHHUSA O >KUBOM NpHpOAE, €€ OTIMYMTENIBHBIX NPU3HAKAX — YPOBHEBOH OpraHu3alik M 3BOJIOLUH,
co3MaéT yCIIOBHSI JUIS: TIO3HAHHSI 3aKOHOB JKHUBOH TPHPOJBL, (HOPMHUPOBaHHS (PYHKIIMOHAIHHOMI
IPaMOTHOCTH, HAaBBIKOB 3I0POBOIO M 0e€30MacHOro oOpas3a J>KU3HH, AKOJIOTHYECKOIO MBIIUICHHS,
[IEHHOCTHOT'O OTHOILECHUS K KHUBOU IIPUPOJIE U YEIIOBEKY.

Bonpioe 3HadeHre OMOIOTHS UMEET TAKKe ISl PEIICHHS BOCIIUTATEIbHBIX M Pa3BUBAIOIINX 3a1a4
cpenHero oOmero oOpas3oBaHus, couluanu3anuu oOywarommxcs. M3yuenue Ouonorum obecrednBaeT
ycioBHsl Uit (POPMUPOBAHMSI MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX ¥ MH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOH KYJBbTYpHI, CIIOCOOCTBYET WHTErpalliii OMOJNIOTMYECKHX 3HAHWHA C TNPEACTABICHUSMH H3
JPYruX Yy4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKU, XMMUHM U Teorpaduu. Ha3BaHHbIC MONOKEHUS O
npeqHa3HaueH ydeOHoro npeamera «bruonorusp»y cocTaBUIM OCHOBY ISl ONpEAENieHUs] TOAXOAO0B K
0TOOpY M CTPYKTYPHUPOBAHHIO €0 COAEPKaHUS, TIPEICTABICHHOTO B TPOTPaMMe 110 OHOJIOTHH.



Otb6op conepkanusi ydeOHOro mpeamera «buonorus» Ha ©6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMH KyJbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYaIOIIHECs TOKHBI OCBOHTH
3HAQHWSA M YMEHUS, 3HAYNMble JUI1 (OPMHUPOBAHMS OOWIEH KYJIBTYphI, ONPEACIISIOMNE aIeKBAaTHOES
MOBE/ICHNE YeJIOBEKa B OKPYXKAIOIIeH MPUPOTHON cpelie, BOCTpeOOBaHHBIE B IMOBCEIHEBHON KHM3HH U
MpaKTHYEeCKO aesTenbHocTH. Oco00e MECTO B 3TOW CHCTEME 3HaHHH 3aHUMAIOT JIEMEHTHI COJICp)KaHus,
KOTOpBIE CIIy>KaT OCHOBOH JUIs (POPMUPOBAHHS MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHE MHUPA ¥ IEHHOCTHBIX OPHEHTAIMSIX IMYHOCTH, CIIOCOOCTBYIONMX I'YMaHU3AINH O1 OJIOTHYECKOTO
o0pa3oBaHHL.

CTpyKTypHpOBaHHE CONEpKaHMsI ydeOHOr0 MaTepraia B IporpaMMe 1o OMOJIOTHH OCYILECTBICHO
C y4€TOM IPHUOPUTETHOTO 3HAYEHHS 3HAHHK 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOIBI, O €&
YPOBHEBOW OpraHU3alldd W SBOJIIOIMU. B COOTBETCTBHMM C 3THM B CTPYKTYpe Yy4eOHOro mpeamera
«bronorus» BeIIENEHBI CIEyIOMUe coaepKaTenbHble TMHUM: «bronorus kak Hayka. MeToasl HayqdHOTo
no3HaHus», «Kierka kak Owomormyeckas cuctemMa», «OpraHu3M Kak OHOJOTHYECKAs CHCTEMay,
«Cucrema 1 MHOroo0pasyue OpraHM4ecKOro MHpa», «IBOIIOLMS KHUBOW HMPUPOIABD, «DKOCHCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Llenr w3ydeHuss ydeOHoro mpenmera «buomorus»» Ha 0a30BOM YpPOBHE — OBJIAJICHHUE
00y4aloIUMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alliy KUBbIX CUCTEM Pa3HOIO paHra
U pHOOpETeHHE YMEHHUI MCIIONIb30BaTh 3TH 3HAHMS JIUIS TPAMOTHBIX JEWCTBUI B OTHOIICHUN OOBHEKTOB
’KUBOM TIPHPOJIBI U PEIICHHSI PA3JIMYHBIX KU3HEHHBIX IPOOIIEM.

Joctmkenne 1enu u3ydeHuss yueOHoro mpenmera «buomorms» Ha 6a3oBOM  ypoBHE
obecnieynBaeTcs peleHneM CIeTyoMuX 3a1a4:

OCBOCHHME OOYYArOIMMHUCS CHUCTEMbl 3HAHHHA O OHOJIOTHYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, NMPAaBUIIAX, CIYXAIIMX OCHOBOHW Ui (hOPMHUPOBAHHS IMPEACTABICHUH O
€CTECTBEHHO-HAYYHOH KapTUHE MHpa, O METOJaX HAYYHOro ITO3HAHHs, CTPOECHHH, MHOTrO00pasuu H
0COOCHHOCTSIX KMBBIX CUCTEM Pa3HOTO YPOBHS OPTraHM3aIlMH, BBLIAIOIIMXCS OTKPHITHSX H COBPEMEHHBIX
MCCIIEIOBAaHUSAX B OMOJIOTHY;

¢dopmupoBaHre y O0OydJalOIIMXCSl ITO3HABATENBHBIX, HHTEIUICKTYaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Tpolecce aHaaM3a JAaHHBIX O MYTSX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3IJIS/IOB, HICH M
MOJIXOJIOB K M3yUYECHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3aIHH;

CTaHOBJIICHHE Yy OOydYarommxcsi OOIeH KyIbTYpbl, (YHKIMOHAIBHOH TPaMOTHOCTH, Pa3BUTHE
YMEHUI 0OBSCHSITH U OIICHUBATh SIBIICHUSI OKPYKAIOIIET0 MUPa KUBOW IPUPO/IbI HA OCHOBAHUU 3HAHHHN U
OIIBITA, TIOTyYEHHBIX IPH U3y9eHUN OHOJIOTUH;

(dopMupoBaHHe y 00YJaAIOIIMXCS YMEHUH HIUTIOCTPUPOBATH 3HAYCHUE OMOJOTHYSCKUX 3HAHUH B
MPAaKTHYECKOH JICSATENbHOCTH YeNIOBEKa, pa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOT HiA;

BOCIIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTHM TIO3HAHMS YEJOBEKOM JKUBOM HPUPOJIBI,
HEOOXOMUMOCTH OEpEeKHOTO OTHOIICHUS K HeW, COOJNIONEHHS 3TUYECKMX HOPM TPU IPOBEICHUU
OMOJIOTMYECKHIX HCCIICIOBAHHUI;

OCO3HaHHE IIEHHOCTH OMOJIOTHYECKUX 3HAHWH JUIS TIOBBIIICHHUS YPOBHSI SKOJIOTHYECKOH KYIIBTYPBI,
111 pOPMHUPOBAHNUS HAYYHOT'O MUPOBO33PEHHS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUW W YMEHUH B TIOBCEIHEBHOM JKM3HU JUI1 OIICHKU
MOCIIEICTBUN CBOEH NESTENTHbHOCTH IO OTHOIICHUIO K OKPYXaoIel cpeae, cOOCTBEHHOMY 370POBBIO,
000CHOBaHUE U COOITIOICHHE Mep TTPO(UITAKTHKY 3a00IeBaHUH .

B cucreme cpenHero obmiero oopazoBanus «buonorusy, uzydaemasi Ha 6a30BOM YPOBHE, SIBIISCTCS
00s13aTeNIbHBIM Y4EOHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeMETHON o0sacT «EcTecTBeHHO-Hay4YHbIe
TIPEAMETHD».

Jlis u3ydeHuss OWoyiorvM Ha 0a30BOM YpPOBHE CpEJHEro oOIero oO0pa3oBaHUs OTBOAMTCS 68
yacoB: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 yaca (1 yac B HezeIo).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

Bbuomornss xak nHayka. CBS3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTHMU
€CTEeCTBEHHBIMHU HayKamH, ¢puiocodureit, STUKOM, 3cTeTUKOoN 1 TpaBoM. Poib Ouonoruu B GopMUpoBaHUH
COBpPEMEHHOM Hay4HOH KapThHbl MUpa. Crucrema OMOJIOTHYECKUX HayK.

Meroapl TO3HAaHHUS KWUBOM NpuUpoAbl (HAOMIOJEHME, HKCIIEPUMEHT, OMNHCaHWE, H3MEpEHUeE,
KJaccuUKaIysi, MOJISIMPOBaHNE, CTATUCTHYECKast 00padoTKa JaHHBIX).

JeMoHCcTpammu:

IToptpetsr: Y. Mapsun, I'. Menaens, H. K. Konsnos, [Ix. Yorcon n @. Kpuk.

Ta0mmuis! 1 cxembl: «MeTOobI TO3HAHMS JKHUBOW TTPUPOIBD.

JlaGopaTopHble U NpaKkTU4YecKue padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHuE pa3IMUHbBIX METOAOB IPU U3YUEHUH OHOIOTHUECKUX
00OBEKTOBY.

Tema 2. 7KuBble CHCTEMBI U HX OPraHU3amMs.

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omosnoruu. OTIWYHe KUBBIX CHCTEM OT
HEOPTraHUYECKON NPUPOIBI.

CaoiicTBa OnocucTeM W UX pa3HooOpazue. YPOBHH OpraHU3aldyd OMOCHCTEM: MOJCKYJISIPHBIN,

KJICTOYHBIH, TKAHEBBIM, OpraHU3MEHHBIN, MONYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIHN
(buoreoneHoTHUECKHH ), OMOCHEPHBI.
JdemoncTpamum:

Tabmuiet 1 cxembl: « OCHOBHBIE TPU3HAKH JKU3HHUY, « Y POBHH OpraHU3aINY KUBOW MPUPOIBD».

Ob6opynosanue: Mmozenb Monekysl JJHK.

Tema 3. XuMH4eCKU COCTaB U CTPOEHHE KJIETKH.

XUMHUUYECKHI COCTaB KJIETKH. XUMUYECKHE DIIEMEHTBI: MaKPO3JIEMEHThI, MUKPO3JieMeHTHI. Bona u
MUHEpaJIbHBIE BELIECTRA.

OyHKIMHY BOABI 1 MUHEPAJIbHBIX BELECTB B KieTke. [loqnep:kanne ocMoTHyecKoro 0anaHca.

benku. CoctaB u crpoeHHe OElKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMHUHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPbl OEJIKOBOH MOJEKYIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUUHAs CTPYKTypa). XHMHUYECKHE CBOWCTBA OEJIKOB.
Buonornueckue GyHKInu OSIIKOB.

®DepMeHTH — OMOIOrniecKue Karaan3aTopsl. CTpoeHne (epMeHTa: akTUBHBIN LIEHTP, CyOCTpaTHAS
cneuuduanocts. Kopepmentsl. Buramunbl. Ornnunst epMEeHTOB OT HEOPraHMYECKUX KaTaIu3aTopoOB.

VraeBoasl: MOHOcaxapuipl (TJIIOKO3a, pubo3a M JAe30Kcupubo3a), aucaxapuasl (caxaposa,
JIAKTO03a) U TOoJIHUcaxapubl (Kpaxmall, TIMKOTeH, eJuT0J103a). bruonorniyeckue GyHKIUN yrieBOIOB.

Jlununer:  Tpurmmnepuasl, doconumapl, crepounsl. [uapodunsHO-THAPOGOOHBIE CBOICTBA.
buonornueckne ¢ynkimm munuaoB. CpaBHEHHE YITIEBOIOB, OEJIKOB M JIMIIUIOB KaK HCTOYHHKOB
SHEPIUU.

HyxneunoBesie xucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBl HYKJIEHHOBBIX KHCJIOT.
Crpoenne u pynknuu JIHK. Crpoenne u pynkuun PHK. Bunst PHK. AT®: crpoenue u GyHKIHM.

HuTonorust — Hayka o kijeTke. Kierounas teopusi — mpuMep B3auMOACHCTBHS uiel U (PakToB B
HAy4YHOM MO3HAHUH. MeTOo/Ipl U3YUEHHS KIICTKH.

Knetka xak nenoctHast skuBas cucrema. OOLme NPU3HAKK KIETOK: 3aMKHYTash Hapy)KHas
meMOpana, mosekyibl JIHK kak reHernueckuii ammapar, cucrema CHHTe3a 0eiKa.

Tumel  KJIETOK:  JyKapuoTH4eckass ¢ nIpokapuoruueckas. OcoOEHHOCTH — CTPOSHHS
MpoKapuoTuieckoil kieTtku. Kierounass crenka Oaxrepuil. CTpoeHHE 3YKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW M TPUOHOM KIIETKU.



[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHas CTEHKa, TJIMKOKAJIUKC, HUX (YHKIUU.
[TnazmaTtuueckass MmeMOpaHa, e€ cBoiicTBa u ¢yHknuH. [luTomnazma u eé opranouasl. OHOMEMOpaHHbBIC
opranouasl kietku: OIIC, ammapat I'onpmxu, nmzocomsl. [lodyaBTOHOMHBIE OpPraHOWABI KIETKHU:
MHTOXOHJIPUH, TIIaCTUABI. [Iporcxoxnenrne MUTOXOHApUN W TutacTua. Bumsl mmactua. HememOpanasie
OpPraHoufibl KIETKA: PHUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIH, DPECHUYKH, KIyTUKA. DyHKIUH
OpraHouOB KJIETKU. BxioueHus.

Snpo — perynsropHbli neHTp KieTkd. CTpoeHue siapa: siaepHas o00J04Ka, KapuoIuiasMma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEUIECTB B KJIETKE.

JeMoHCcTpammu:

[Toptpetsr: A. Jlesenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panknun, K. M. Bap.

Huarpammel: «PacnpeneneHie XUMUYECKUX AJIEMEHTOB B HEXUBOHM mpupone», «PacnpeneneHue
XMMUYECKUX JIEMEHTOB B KUBOW IIPUPOLEY.

Tabmuer u cxemsl: «llepronuueckast TabnuIa XUMHYECKUX 3JIEMEHTOBY», «CTpOSHHE MOJIEKYJIBI
BOoab, «buocuntes Oenkay», «CrpoeHue Mmonekynsl Oenka», «Crpoenue depmenta», «HykinenHoBbie
kucnorel. JJHK», «Ctpoenune monexynst ATO», «CTpoeHne 3yKapHOTHUECKOH KieTkn», «CTpoeHwue
KUBOTHOM KIeTKn», «CTpoeHHe pacTUTENbHOH KIeTKW», «CTpoeHHe MPOKAPUOTHYECKONH KIETKI»,
«Crpoenue sifjpa KIETKI», « YTIEBOABD, «JIUMHIBD».

O06opy1oBaHKe: CBETOBONH MHKPOCKOI, 000pYy/I0BaHHE JIJIsSI TPOBENCHHS HAOIOACHIH, U3MEPEHHI,
HKCTIEPUMEHTOB, MUKPOIIPENapaThl paCTHUTENBHbIX, )KUBOTHBIX H OaKTEPHATIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKUE PA0OTHI:

JlaboparopHas pabora Ne 1. «/3ydeHne KaTaquTUUECKOW aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpe
aMUJIa3bl MM KaTajiashel)».

JlaGoparopnas padota Ne 2. «V3ydeHHe CTPOSHUS KJIETOK PAacTCHUM, )KMBOTHBIX U OaKTCPHUI MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax 1 UX OIHCAHUEY.

Tema 4. ’Ku3HeaeATeJbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa0onu3M. AcCUMHUIIIUA (TUTACTHYECKMH OOMEH) W JAWMCCHUMMIIALIUS
(3Heprernyeckuii 0OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca MeTabomu3Ma. Poilb 3aKOHOB COXpaHEHUs
BEILECTB U SHEPTUH B TOHUMaHUHU MeTa0oIM3Ma.

Tumber oOMeHa BelecTB: aBTOTPOQHEIN U TeTepoTpodHbid. Ponb ¢epmMeHTOB B 0OMEHE BElIeCTB U
MIPEBPAILEHNN SHEPIUH B KIIETKE.

®otocunres. CBeToBas U TeMHOBas (a3l porocuHTe3a. Peakunu ¢orocunresa. IpHeKTUBHOCTD
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A JUIA KU3HH Ha 3emiie. BiusHue ycnoBuil cpesibl Ha GOTOCHHTE3 U
CII0COOBI MOBBILICHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHHTE3UpyIolne OakTepii. 3HaUeHHe XeMOCHHTE3a [JIsl KU3HU Ha 3eMiie.

OHepreTnyeckuii oOMeH B KieTKe. PaciierieHne BeIeCcTB, BBIACICHHE U aKKyMYJIHPOBAaHHE
SHEpPruu B KJIETKe. JTalbl dHepreTuueckoro oomena. I'nmukomus. bpoxkenue u ero Bunasl. KucnopogHoe
OKHCIICHHEe, WM KIeTouHoe JbixaHue. OxuciurensHoe QocdopunmupoBanne. DPPexkTuBHOCTH
SHEPreTHYECKOro OOMeHa.

Peakiiun marpuunoro cunresa. ['eHernueckass nHpopmarus u JIHK. Peammzanust reHerraeckon
nHpopManun B KieTke. ['eHeTndeckuit kox u ero cpoiictBa. Tpanckpumius — MaTpu4nslidi cuaTe3 PHK.
Tpancmsammsa — 6uocunTe3 Oenka. Dtambl TpaHcwsimuu. KomupoBanne amMuHokucnoT. Poms prbocom B
OuocunTe3e Oernka.

Hexnerounsie ¢opmbl xu3HH — BUpYychl. Mctopust orkpeitusi BupycoB (. W. VBaHOBCKHMiA).
Oco0OeHHOCTH CTPOSHHUS 1 )KU3HEHHOTO IIMKIIA BUpYycoB. bakteprnodaru. bone3nn pactenmii, )KUBOTHBIX 1
YeNoBeKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nmmyHnonedumura genoseka (BUY) — Bo30ymurens CITN/a.
OOpatHasi TpaHCKpHWIIIIMS, peBepraza u wuHTerpasza. lIpodunakTuka pacmpocTpaHEHUS BHPYCHBIX
3a00J1eBaHUI.

JeMoHCcTpammu:



[optpetsr: H. K. Konsios, . U. UBanosckuit, K. A. Tumupszes.

Tabmuper 1 cxembl: «Tunel muTaHus», «Merabomusm», «MUTOXOHIPHD», «DHEPreTHUSCKUN
obmen», «Xnopormnacty, «®otocunresy, «Ctpoenne JITHK», «CtpoeHre M QyHKIMOHUPOBAHHUE T'EHA,
«CuHte3 Oenka», «['enernueckuii komy», «Bupyce», «bakrepuodarny», «CTpoeHue W KU3HEHHBIA KT
Bupyca CIIN/]a, Gaxteprodaray, «Pemmkamms JTHK».

Ob6opynosanue: mofenu-amumkanuu «Yasoenune [AHK u tpanckpunuus», «buocunres Oeixay,
«Crpoenue kieTkn», moaens cTpykTypbl JHK.

Tema 5. PasMHoOKeHHe M MHANBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIi 1IMKI, WM KU3HEHHBIA UK KieTkd. MaTepdasa u muto3. [Iporiecesl, npoTekaronwe
B uHTepdaze. Permkamus — peakuus matpuanoro cunresa JJHK. Crpoenne xpomocoM. XpoMOCOMHBII
Ha0Oop — KapuoTHIL. JIUIIONIHBIA U TAaIUIOUTHBI XpOMOCOMHBIE Ha0Opbl. XpoMaTu ibl. LluTonornueckue
OCHOBBI pa3MHOKEHHS 1 MHAUBUTyAJTBHOTO Pa3BUTHS OPraHU3MOB.

Henenne xnetkn — muto3. Ctamuu mutosa. I[Ipomeccsl, mpoucxonsiiyde Ha pa3HBIX CTaIusX
MHTO3a. BHONIOrHYecKril CMBICII MUTO34.

[IporpamMmmupyemasi rubesnb KJIETKH — alomTo3.

@DopMbl pa3sMHOXKEHHSI OpraHM3MOB: Oecrioioe M MojioBoe. Buapl Oecrionoro pa3MHOMKEHUS:
JiefieHue HaJBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE, BEreTaTHMBHOE
pa3MHOXxeHue. VICKyCCTBEHHOE KIIOHUPOBAHHUE OPTaHU3MOB, €70 3HAYEHHE JJIS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHE, €TO OTINYHSI OT OECTIONOT0.

Meiio3. Ctaauu Meitosa. [Iporeccel, mpoucxosiiye Ha cTaausix meiosa. [loBenenne xpomocom B
Mmenosze. Kpoccunrosep. buonorndeckuii cMbIc U 3HaUeHHE MeH03a.

I'ameTtorenes — mpormecc 00pa3oBaHUSI MOJOBBIX KJIETOK Y JKMBOTHBIX. llONMOBBIE >Kese3bl:
CEeMEHHUKH U siImIHuKN. OOpa3oBaHMe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTo30u/, SHIEKIeTKa)
— cnepMmaroreHe3 u oBoreHe3. (OCOOEGHHOCTH CTpPOCHHS SHIEKIETOK M CIIEPMaTO30MJIOB.
OnnonorBopenue. [TapreHorenes.

WNumuBuayansHOoe pa3BuTHE (OHTOTeHE3). DMOpPHOHAIBbHOE pa3BUTHE (3MOpHOTreHe3). JTambl
SMOPHOHAIBHOTO Pa3BUTHA Y MO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHWE, TacTPYISIHs, OpraHOTeHEs.
[loctaomOproHanbHOe  pa3BuTHE. THMNBI  MOCTAMOPHOHANBHOTO  pPa3BUTHS: TPsSMOE, HENpSIMoe
(mmunHoYHOE). BansHUE cpenbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpPOICTBaA.

Poct u pasBurue pacteHuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOEHHWE CEMEHH, CTaJuu
pa3BUTHA.

JdemoHcTpanum:

Tabmuuer w cxembl: «@DOpMBI Pa3MHOKEHHS OPraHU3MOBY, «J[BOWHOE OIJIONIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOXEHHE pacTeHMiD», «JleleHne KIeTku OakTepuin»,
«CrpoeHne MONOBBIX KIEeTOK», «CrpoeHne xpomocombl», «Kmerounsni muki, «Pemmkanus JJHK»,
«Muto3», «Meiosy», «IIpsmoe n HenpsiMoe pa3BUTUEY, «]'aMETOreHe3 y MIIEKOIUTAIINX U YEIIOBEKAY,
«OCHOBHBIE CTaJTUU OHTOT'€HE3A.

OOopynoBaHue:  MHKPOCKON,  MHUKporpenaparel — «CrepMaro3ouibl — MJICKOIHUTAIOIIETOY,
«Siuexnerka milekonuTaromero», «KapuokuHes B KJETKaxX KOpeIIKa JyKa», MarHUTHas MOJEINb-
anmunkanms «/lenenue xierk», monens JIHK, Moiens MetadazHol XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 3. «Habmonerne MuTo3a B KJIIeTKaxX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax.

JlaGoparopnass pabora Ne 4. «lM3yueHHe CTpOCHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpONpenaparax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTh OPraHN3MOB.

[Ipeamer u 3ama4uu reHeTUKH. McTopus pa3BUTHS T€HETUKU. Pojib LUTOIOTMU M SMOPHOJIOTHU B
CTAaHOBJICHMM TEHETHKU. BKian poccMiCKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHKHA. MeTonsl



TEHETUKH  (TMOPHIONOTMYECKUll, IIMTOT€HETHYECKHH, MOJEKySIpHO-TeHeTHYeckuil). OCHOBHbIE
TEHETUYECKHE MOHATHA. | 'eHeTuuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEIIMBaHUH.
3aKOHOMEPHOCTH HACIE/IOBAHUSI TPU3HAKOB, yCTaHOBIeHHbIE [. MennaeneM. MoHOrHOpuaHOE
CKpeIMBaHue. 3aKOH eIHO0-00pa3usi THOPUAOB MepBOro nokoneHus. [IpaBuno qoMuHUpOBaHUS. 3aKOH
pacIienieHrs Npu3HaKoB. I 'nmore3a yncToTel rameT. [lonHoe 1 HeMoNMHOE TOMUHUPOBAHUE.

JurubpuHoe ckpemyBaHue. 3aKOH HE3aBUCHUMOT0 HaclleI0BaHus MpU3HAKoB. LluTorenetnueckue
OCHOBBl ~ JIUTHOPHIHOTO  CKpELIMBaHUS.  AHaJM3UpyMollee  CKpemmBaHue.  Vcmonb3oBaHue
AHAM3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEACIICHUS] TEHOTHUIA OCOOH.

CueruieHHOe HaclienoBaHue npusHakoB. Pabdora T. MopraHa mo CLEIUIEHHOMY HAacjeJOBaHHUIO
reHoB. Hapyienue cuernieHus FeHOB B Pe3yJIbTaTe KPOCCUHTOBEpa.

XpoMocoMHas TEOpHUsI HACJIEACTBEHHOCTH. | eHeTHyecKne KapThl.

I'enetnka mnoma. XpoOMOCOMHOE ONpeescHre moja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorametHble U rereporaMeTHbie Opranu3mbl. HacnegoBanue Npru3HAKOB, CHEIIIICHHBIX C TIOJIOM.

W3menuuBocTh. Buabl M3MEHYMBOCTU: HEHAcJEICTBEHHass M HaclelcTBeHHas. Ponb cpenpl B
HEHacJeICTBEHHON HM3MEHYUBOCTH. XapakTepuCcTHKa MO (HUKALMOHHOM M3MEHYUBOCTH.
Bapuanuonnslii psin um BapuanuoHHas kpuBas. Hopma peakumn mnpusHaka. KomnuecTBeHHble U
Ka4eCTBEHHbIC IIPU3HAKU U MX HOpMa peakuuu. CBoiicTBa MO (DUKAIMOHHON N3MEHUYHUBOCTH.

HacnencTBennas, uiy reHOTUITMYECKasl, U3MEHUYUBOCTh. KoMOMHaTuBHAS M3MEeHUMBOCTh. Meiio3 u
MOJIOBOM TpolecC — OCHOBA KOMOWHATMBHOW HW3MEHYMBOCTH. MyTalMOHHAs WM3MEHYHBOCTD.
Knaccudukamms myrtammid: reHHble, XPOMOCOMHBIE, T€HOMHbIe. YacTora W TNPUYMHBI MYTAIHi.
Myrtarennsle (akTopbl. 3aKOH TOMOJOTHMYECKMX PSJIOB B HAcleJNCTBEHHOM wu3MmeHunBoctH H. U.
Baswuuoga.

BHesinepHast HacIeICTBEHHOCTh U U3MEHUUBOCTb.

I'eneruka 4yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TIEHETUKU  YEJIOBEKA:
reHeajJornieckuii, OJM3HENOBbIM, NUTOTCHETHYECKUN, OMOXUMHYECKHHA, MOJEKYJISIPHO-TEHETHUECKHH.
CoBpeMeHHOE OIpEeAENICeHUE T€HOTHUIA: IOJHOT€HOMHOE CEKBEHHMPOBAHUE, IEHOTHIIMPOBAHHE, B TOM
gucite ¢ nomombto IT1IP-anamiza. HaciaencrBeHHbIe 3a00I€BaHUS YEIIOBEKA: TEHHBIC 0O0JIe3HU, OOJIE3HU C
HaCJIe/ICTBEHHOW TPEpaciioiOXEHHOCTEIO, XPOMOCOMHbBIE Oomne3Hn. CoMaTHUeCKHUe W TeHEpaTHBHEIC
mytaiud. CTBOJNOBBIE KieTKU. [IpuHIUNBI 310poBOro o0pas3a XHU3HM, TUArHOCTUKH, MPO(UIAKTUKA H
JIeYeHHs] TEHETHUECKNX OoJe3Hel. MeanKo-TeHeTHIeCKOe KOHCYJIBTHPOBaHUE. 3HAYCHUE MeIULMHCKON
TeHETUKH B IPEAOTBPAIICHUN U JICUEHUN TeHETUIECKUX 3a00JIeBaHMid YeIOBEKa.

JeMoHCcTpammu:

[optpetsr: I'. Mennens, T. Mopran, I'. ae ®pus, C. C. Yerepuxos, H. B. Tumodees-Pecorckuii,
H. Y. BaBuiios.

Tabmuuel u cxembl: «MOHOTMOPHIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHYECKasi OCHOBAY, «3aKOH
paclieryieHdss M €ero [MTOreHETHYEeCKass OCHOBa», <«3aKOH YHCTOTHI Tamer», «Jurndpuanoe
CKpenmBaHue», « L {uromornueckie OCHOBBI TUTHOPUIHOTO CKpEIUBaHms, «Meio3y, «B3zaumoselicTarue
AJIETBHBIX TEHOB», «l'eHeTMdeckue KapThl PACTEHHUH, >KMBOTHBIX M UEJIOBEKa», «l'eHeTWka momiay,
«3aKOHOMEPHOCTH HACJIECOBAHMS, CLEIUIEHHOTO € ToJoM», «KapuoTumbl yeloBeKa W >KUBOTHBIXY,
«Bugpr u3meHumBocTH», «MoanukauoHHas H3MEHUMBOCTHY», «HacnenoBanue pesyc-gakTopay,
«I'eneruka rpymi KpoBmw», «MyTaluoHHast ©3MEHUYHBOCTHY.

O6opynoBanue:  MoJenu-anIuIMKaimu  «MoHOTMOpHIHOE — cKpemmBaHue»,  «HemomHoe
noMuHMpOBaHue», «urnbpugHoe ckpemmBanue», «llepekpéct  XpomMocoM», MHKPOCKON U
Mukponpenapar «Jlpozoduna» (Hopma, Myranuu (GopMbl KpbIIbEB U OKpackd Temna), repdapuii «I'opox
MTOCEBHOM».

JlaGopaTopHble U NpaKkTH4YecKUe PadoThI:

JlaboparopHas pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOTO M JIUTHOPUIHOTO
CKPEIMBaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKPOTIPETapaTaxy.

Jlaboparopnass paGora Ne 6. «M3yueHue MonM(UKALMOHHOW HM3MEHUYHMBOCTH, HOCTPOCHUE
BApUALMIOHHOTO Ps/la U BapUallMOHHON KPUBOW».



JlaboparopHas pabora Ne 7. « AHanu3 Myramnuii y Ipo30QHibl Ha TOTOBBIX MUKPOTIperaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHHe U aHaJN3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHU.

Cenmekuusi Kak HayKa W Tpollecc. 3apOoXKIACHHWE CENeKIMd M JoMecTukanusa. Ydenwme H. .
BaBunoBa o0 1LeHTpax TPOMCXOXKACHUS M MHOTrooOpasusi KyJIbTypHBIX pacTteHud. LleHTph
MIPOMCXOXKAECHHS JOMAIIHUX >KUBOTHBIX. COPT, IOpO/Ia, ITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIMU. MacCOBbI 1 MHAUBUILYAJIBHBIA OTOOPBI B CENIEKIMN PacTeHUN
u KUBOTHBIX. OIleHKa JKCTephepa. BIM3KopoaCTBeHHOE CKpellBaHue — MHOpUAMHT. UWcTast JUHUS.
CkpemmBanue yucThiX JuHuil. ['eteposuc, mnm ruOpuanas cuna. HeponcTBeHHoe ckpeluBaHHE —
ayrOpuauar. OtpanéHHas rubpuamsanus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 W IOJIydeHHUe
ITOJIUITIION JOB. HOCTI/I)KCHI/ISI CCJICKIIMHN paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB.

buotexHomorusi Kak oTpacib NpPOMU3BOACTBA. ['eHHass WHXXEHEpHs. OTambl  CO3JaHUS
pexombunanTHoi JJHK u TpancrenHsix opranu3moB. Knerounas nnxkeHepusi. KneTouHsle KyJbTYypbl.
MUuKpokioHaabHOe pa3MHOXKEHHE pacTeHui. Knonuposanue BBICOKOITPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKHEe M dThdeckue mnpodnembl. MO — reHermuecku
MOIU(UIMPOBAHHBIE OPraHU3MBI.

JemoHncTpanuu:

Ioptpetsr: H. U. Basuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®. BaHoB.

Tabmiuer u cxembl: Kapta «LleHTpbl TPOUCXOXKICHUS U MHOT000Pa3usl KyJIbTYpPHBIX PaCTCHUII,
«Iloponbl nOMamIHUX >KUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHuit», «OtrmanéHHas TUOpHIM3AIID),
«Pabotel akamemuka M. @. MBanosay, «llomumnonmus», «OOBEKTHI OHOTEXHONIOIHN», «KileToOuHEBIE
KYJIBTYPBI ¥ KIIOHUpOBaHue», « KOHCTpynpoBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O0opynoBaHue: MyJISDKH TUIOAOB U KOPHEIUIOJOB TUKUX (OPM M KYJIbTYpPHBIX COPTOB PAcTCHUIA,
repOapuit « CenmbCKOX035HCTBEHHBIE PACTEHUSD.

JlabopaTopHble U NPAKTHYECKHE PAOOTHI:

Okckypeuss «OCHOBHbIE METOABI M JOCTHMIKEHHUS CENIeKLMM pAcTeHWH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, TNIEMEHHYIO ()epMy, COPTOUCIBITATENIBHBIN YIaCTOK, B TEIUNIMYHOE XO3SHCTBO,
nabopaTOpHIO arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosIoLIMOHHAsI OUOIOTHS.

[Ipenmocbuiku BO3HMKHOBEHHS 3BONIOIMOHHON TEOPWH. DBONIONMOHHAS Teopus U €€ MecTo B
Ouonorun. BrusHue 3BOMIOLMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenbcTBa 3BOMIOLUMH. [laneoHToNOrMYecKrne: MOCIECAOBATEILHOCTh MOSBICHUS BUIOB B
MAJICOHTOJIOTHYECKOH JIETONNCH, IepexoHble (opMbl. bruoreorpaduyueckue: cXoacTBO U pasnnuue dayH
1 (II0p MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA M pa3imuuus SMOPHOHOB pa3HBIX BHAOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE: T'OMOJIOTUYHbIE, aHAJOTMYHbIe, PYIUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonexyasipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH WM OCHOBHBIX
MeTa0ONMYECKHX MyTeH Y BCEX OPraHU3MOB.

OpomroruonHas teopust Y. Jlapsuna. IIpearnochsiiki BOZHMKHOBEHHS NapBUHM3MA. J[BIDKyIMe
CUJIBI DBOJIOUMH BUAOB 10 [lapBuHy (M30BITOUHOE pPa3MHOXEHHE MPHU OTPAHUYCHHOCTH DPECYpCOB,
HeolpeieIEHHAs U3MEHUMBOCTh, 0Oph0a 3a CylecTBOBaHUE, €CTECTBEHHBII 0TOOD).

Cunternueckas reopus sBoronnu (CTO) u e€ ocHOBHbIE MOJOKEHUSL.

MuxkpoaBosrorus. [lomynsauus Kak eIuHILA BUIA U SBOIIOLNH.

JBwxymme cuibl (QakTophl) SBOJIONMU BUAOB B MpupoAe. MYTalMOHHBIA TIpolecc |
KOMOWHATHBHAs N3MEHUYMBOCTG. [lonynsuoHHbIe BOIHBI U Apeiid renos. M3omsiuums 1 MUTpanusi.

EctectBenHBIN 0TOOp — HanpaBJsitoIMi (akTop 3BoMoLUH. POPMBI €CTECTBEHHOTO 0TOOPA.



[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3yNibTaT dBONIONUH. [IpuMepbl NpHCIOCOONCHUH Y
oprann3mMoB. ApoMopd 036l U HIUO0-aJANTAIIH.

Buxn wu BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE (OPMBI  BHIOOOpA30BAHMS:
reorpaduyeckoe, SKOJI0rnIecKoe.

MaxkposBomoriusi.  DopMbl  SBOJIONMHU:  UIETHYECKas, JMBEPreHTHAas, KOHBEPreHTHAs,
napaienbHas. HeoOpaTuMocTh 3BOIOINH.

[IpoucxoxneHne OT HeCHeUMaTU3UpOBaHHBIX MHpenkoB. Ilporpeccupyromas crenuatn3anms.
AnanTuBHas paauanys.

JdemoHcTpanum:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuit, K. M. bap, 3. I'ekkens, O.
Miromnep, A. H. Cesepiios.

Tabmauel u cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apOoIblli MO3BOHOYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «Dopmbel O0ppObI 3a cyliecTBOBaHUE», «EcTecTBeHHBI OTOOpPY,
«MHoroobpa3ue copToB  pacreHmit», «MHOrooOpazie TOpPOA  KUBOTHBIX»,  «llomymsimy,
«MyTaiiOHHasT HM3MEHUYHBOCTB», «Apomopdosb», «Mmnoamantanmm», «OOmas aereHepanus»,
«JBmxymme cunbl somouun», «Kapra-cxema mapmpyra myremectBust Y. Jlapsuna», «boppba 3a
cymectBoBanuey», «IIpucrocobieHHOCTs — opraHm3MoBy, «l'eorpaduueckoe  BumOOOpa3oBaHUEN,
«DKOJIOTHYECKOE BUI000Pa30BaHHEY.

O0opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMU THIIAMH OKPAcKH, HA0Op IUIOIOB U CEMsH,
Koyutekius «[IpuMepsl 3alUTHBIX MPUCHIOCOOIEHUH Y KUBOTHBIXY», MOJENb «OCHOBHBIE HAIpaBICHUS
IBOIOLIUNY, 00bEMHAs MoJieTb « CTPOEHHE TOIOBHOTO MO3Ta TO3BOHOYHBIX).

Buoreorpaduueckas kapra mupa, KoeKius «PopMbl COXpaHHOCTH MCKOMAEMBIX >KUBOTHBIX U
pacteHuii», ™ogenp ammumkauus «llepekpéct xpomocom», BIaxHble mnpenaparsl «Pa3Butue
HaceKkoMoroy, «Pa3Buthe IArymkm», Mukponpemnapar «pozopuna» (HopMa, MyTaiu (GOpMBI KPBUIEEB
U OKpacKH Tela).

JlaGopaTopHble U NpaKkTH4YecKUe PadoThI:

JlaGopatopHas padora Ne 1. «CpaBHeHHE BIIOB IO MOP(OIOTHIECKOMY KPUTEPHIO».

JlaGopatopHas padora Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOIro
XapaxTepay.

Tema 2. Bo3HMKHOBeHMe U pa3BUTHe KM3HU Ha 3emule.

HOHay‘IHbIe MMpEACTABJICHUA O 3apOXKJACHUM KHU3HU. HaquLIe THUITOTE3bl BOBHUKHOBCHU S KU3HN Ha
3emJie: abHOreHe3 U MaHcnepMusi. XUMUYecKas SBOJIONMA. AOMOreHHBI CHHTE3 OPraHMYECKUX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAJIbHOE MOATBEPKICHUE XUMHUUECKON 3Bomouny. HavanbpHble STamnbl
Ouonorndeckoir aBomrouuu. [wnoreza PHK-mupa. @opmupoBanme MeMOpaHHBIX CTPYKTYp H
BO3HHKHOBEHHME MpOTOKNIETKU. [lepBple KkieTkn M X dBomMonHs. POpPMHUPOBAHHUE OCHOBHBIX TIPYIII
KHUBBIX OPraHU3MOB.

PaszButne »u3nu Ha 3emie mo spaM u nepuogam. Karapxeil. Apxeiickas U mpoTepo30iicKas dpsbl.
[laneosoiickass spa u e€ mnepuonbl: KeMOPHHCKHI, OPJOBUKCKHUH, CHIYPHIUCKHH, JEBOHCKHUH,
KaMEHHOYTOJIbHBIM, TEPMCKHI.

Me3so30iickasi 3pa U €€ epUuoIbl: TPUACOBBINA, FOPCKHUI, MEJTOBOM.

Kaitno3oiickas 3pa u €€ nepruopl: NajaeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOr€HOBBI.

XapakTepucTUKa KIMMaTa W TEOoJOrMyecKux ImpoueccoB. (OCHOBHBIE 3Talbl  IBOJIOLUH
PACTHTENFHOrO W XUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHWil W KUBOTHBIX. llosiBIeHHe, pacuBer U
BBIMHUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKOro Mupa Kak oTpakeHHe 3BOMIOIMH. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIbI
OpPraHU3MOB.

OBoMmoLUs YeJIoBeKa. AHTPOIIONOrHUs Kak Hayka. Pa3BuTHe mpencTaBieHHIl O MPOMCXOXKICHUU
yesjoBeka. Mertoapl u3ydeHusi aHTpororeHe3a. CXOICTBA M pa3fiuuMsl 4YeloBeKa M KMBOTHBIX.
CucrtemMaTHyecKoe MOJIOKEHUE YeI0BeKa.



JBmwxymue cunsl ((akTopel) anTpororenesa. HacieacTBeHHass M3MEHUMBOCTD M €CTECTBEHHBIN
or6op. OOIIecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIICHUE OPYIHi TPyAa, MBILICHHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOLMH YEJIOBEKA: aBCTpaJIONHUTEKu, UenoBek ymenslid, UenoBek
npsMoxomsaumii, YenoBek HeanaepTanbckui, UemoBek pazymHbli. Haxooku HCKOmaeMbIX OCTaTKOB,
BpeMsI CYIIIECTBOBaHMSI, 00JIACTh PaCIPOCTPaHEHHsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BpONEOMIHAs (eBpasuiickas), Herpo-
aBCTpaJIOUIHAS (3xBaTOpHANBHAS), MOHTOJIOWTHASI (a3maTcKo-aMeprKaHCKas). Ueprs
PUCHOCOOIEHHOCTH TIPE/ICTABUTENICH YeNOBEYECKUX pac K YCJIOBHSIM CYIIECTBOBaHHMS. EquHCTBO
yesioBeyeckux pac. Kputuka pacuzma.

JeMoHCcTpammu:

[Toptpetsr: @. Penu, JI. [lactep, A. Y. Omapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmuer u cxembl: «Bo3HukHOBeHNEe CONHEUHOW CHUCTEMBD», «Pa3BUTHE OpraHU4ecKoro MUpPay,
«PacturenbHas knerka», «KuBorHas kierka», «lIpokapuormueckas kierka», «CoBpeMeHHasl cHcTeMa
OpraHn4eckoro mMupa», «CpaBHEHHE aHATOMHUYECKHX UYEPT CTPOCHHUS UYEJIOBEKA M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOIMYECKHX HaxXOAOK IPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«peBueiimme mronu», «pesaue moan», «llepBbie cOBpeMEHHBIE IO, «YeI0BeUECKIE PACh».

O6opynoBanue: Myspku «IIpoucxoxaenne yenoBeka» (OFOCTBI aBCTPAIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTayblia, KPOMaHbOHIIA), CIENKH WM H300paKeHHs] KAMEHHBIX OPYAHUHN MEepBOOBITHOTO YeJIOBeKa
(xamMHM-"oOMIIEpHI, pPyOMIiIa, cKpedia), reoxpoHonoruyeckas tabnuna, KomieKuust «PopMbl COXpaHHOCTH
HCKOIAaeMbIX XKHUBOTHBIX U PaCTEHUID.

JlaGopaTopHble U NpaKTH4YeCcKUe PadoThI:

[Ipaktuueckass pabora No 1. «l3yueHne HCKOMAEMBIX OCTATKOB pACTEHHH W >KHBOTHBIX B
KOJUIEKIIUSIX.

OKCKypcusi «OBOIIONUS OPraHUYecKoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAYYHBIA WIIH
KpaceBeUECKUl My3el).

Tema 3. OpranusmMbl M OKPYsKaloLIasi cpeaa.

OKoJIorusl Kak Hayka. 3afjayd M pa3feibl SKOJOTMH. MeToIpl SKOJOTMYECKHX HCCIEeI0BaHUM.
DKOJOrn4ecKoe MUPOBO33pPEHHE COBPEMEHHOI'0 YEJI0BEKA.

Cpenpl 00MTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIIHAS, I0YBEHHAS, BHYTPHOPTaHU3MEHHASI.

Okonornueckue  ¢akroppl. Krnaccudukamust  sxonormveckux — (paxkropoB:  aOMOTHUYECKHE,
OMOTHYECKHE ¥ aHTPOIIOreHHbIe. J{elicTBHe IKOIOrnuecKuX GakToOpoB Ha OPTraHU3MBL.

Abunornyeckue (akTOpbl: CBET, TeMIepaTypa, BiaxHocTb. Poronepuonusm. Ilpucnocobnenus
OpPraHu3MoB K JAeHCTBHIO abnoTndeckux (axTopoB. bruonornueckue puTMbL.

buotnueckue ¢akTopbl. Buabl OHOTHYECKMX B3aMMOJCHCTBHN: KOHKYPEHIIMS, XHUIIIHUYECTBO,
cumOuo3 u ero Qopmel Ilapasutusm, koomepamus, MyTyaJu3M, KOMMEHCAIU3M (KBapTUPaHCTBO,
HaxJeOHMYECTBO). AMEHCaIn3M, HEUTpanmu3M. 3HaueHne OMOTHYECKMX B3aMMOJACHCTBUH  aJist
CYILECTBOBAHHSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XaPAKTEPUCTUKH TOMysiiuy. OCHOBHBIE MOKA3aTeNy MOMYJISIIUU: YUCIEHHOCTD,
IJIOTHOCTb, POKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpalys. JIMHAMHUKA YHCICHHOCTH IMOMMYJSLNHA U €€
PeTYJISLUSL

JdemoHcTpauum:

[optpetsr: A. I'ym6onbar, K. @. Pynwe, D. ['exkens.

Tabmier 1 cxembl: kapra «[lpupomapie 30HBI 3emimm», «Cpemsl OOWMTaHHS OpPTaHU3MOBY,
«®Dotonepuonusmy», «llomymsamum», «3aKOHOMEPHOCTH pPOCTa YWCICHHOCTH MOMYISIUH WH(Y30pUu-
Tyenbkuy», «llumeBsie nenmy.

JlaGopaTopHble U NpaKkTH4YecKUe PadoThI:

JlaGopatopHast pabdora Ne 3. «Mopdomornyeckue 0OCOOCHHOCTH PACTEHHH W3 pa3HbIX MECT
OOUTAHUS.

JlaboparopHas padora Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «[1oacu€T miIoTHOCTH MOMYJISIUMA Pa3HbIX BUJOB PACTCHUID.



Tema 4. Cool1ecTBa M 3K0JIOTHYECKHE CUCTEMbI.

Coob1ectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOIEHO3a: BHIOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (mumeBast). Bugpl-nomuHanTel. CBS31 B OUOIICHO3E.

DKoJIOru4eckre cucrteMbl (dKocucTeMbl). IloHsTHE 00 93KOCHCTEME M OHOIeOLIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTHl SKOCHCTEMBL: MPOAYIEHTHI, KOHCYMEHTHI, peayleHTHl. KpyroBopot
BEIIECTB M MOTOK SHEPrHU B dKOCHCTeMe. Tpodmueckue (NMHIIEBBIE) YPOBHH SKOCHCTEMBI. lInmieBbie
mernu 1 ceTn. OCHOBHBIE TTOKA3aTeN SKOCHCTEMBI: OHoMacca, IPOAYKIHS. DKOJIOrHYECKUE MU paMUIbL:
PONYKIMH, YUCICHHOCTH, OnoMacchl. CBOMCTBA 9KOCHCTEM: YCTOMUHBOCTh, CAMOPETYJISIINSI, PA3BUTHE.
Cykueccust.

[IpuponHble  9KOCHCTEMBI. OKOCHCTEMBI 03¢p M peK. OKOCHCTeMa XBOWHOIO WX
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOreHHbIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI.  YpOoskocucrembl. buonormueckoe u
XO3HCTBEHHOE 3HAUEHHE arpO3KOCUCTEM H YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akrtop ycrouuBocTH 3KocucreM. CoxpaHeHHEe OHOJIOrHMYecKOro
pasHooOpa3ust Ha 3emIie.

VYuenune B. U. Bepnanckoro o Ouocdepe. ['panunsl, coctaB u crpykrypa Ouocdepsl. XKusoe
BeniectBO U ero QyHkimu. OcobeHHOCTH OWOCdepbl Kak TIO0AIBHOW JKOCHCTEMBL JlMHammuueckoe
paBHOBecHe 1 obparHas cBsi3b B buocepe.

KpyroBopoTs BemiecTB 1 OMOreOXUMHUYECKHE IUKIIBI AIEMEHTOB (YriIiepona, a3ora). 30HaJIbHOCTD
ourocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Omocepe 3emim. AHTpomoreHHble u3MeHeHHs: B Ouocdepe. [moOanbHble
9KOJIOTHYECKHE TPOOITIEMBL

CocymiecTBoBaHHEe TPHPOABI W dYenoBedectBa. CoxpaHeHwe OWopa3sHOOOpas3usi Kak OCHOBA
ycroiunBoctn  Onocdepsl. OCHOBa pallMOHANBHOTO YIPABJICHHUS IPUPOIHBIMH pECypcaMH H HX
ucronb3oBanue. JlocTikeHns OMOIOTHY M OXpaHa MIPUPOJIBIL.

JdemoHcTpanum:

Ioptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. . Bepraackuid.

Tabmiuer n cxemsl: «llumessie 1enm», «buorneHo3: coctaB W crpykrypa», «llpuponHsie
coobmecTBay, «llermm muTaHms», «JKoNormdeckas nupamunaay, «bruocdepa u denoBex», «IKocucTeMa
LIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTEMa XBOWHOro Jeca», «bHoneHo3 BomoéMay, «ArpoueHos»,
«IIpuMepHbIE AaHTPONOreHHBIE BO3AEHCTBUS Ha IpUpony», «BakHehlMe HCTOYHMKU 3arps3HEHUs
BO3/yXa U TPYHTOBBIX Bo1», «IlouBa — BaxkHeMIas cocrapisitomas 6nocdeps», «DakTopsl Jerpatanuu
nouBy», «llapaukoBeii 3ddexT», «DPakTopbl PagUOAKTHBHOTO 3arps3HeHus Ouocdepb, «OOmas
CTpyKTypa Omocheps», «Pacnpocrpanenue >xu3Hu B Ouochepe», «O30HOBBI 3KpaH OHochepsD,
«Kpyrosopor yriepoaa B Ouocgepe», «KpyroBopor a3ora B Ipupoae».

ObopynoBanue: Monenb-amuiMKauus «Tunuudele OHOLEHO3bD», Tepbapuil «PacturenbHble
coobmiecTBay, Koekiyu «bruomeno3», «Bpeaurenn BaKHEHIIMX CEIbCKOXO3SMCTBEHHBIX KYIBTYPY,
rep0apuy U KOJUIEKUMH PACTEHUH M KUBOTHBIX, IPUHAJICkKALNINE K Pa3HBIM 3KOJIOTHYECKUM TpyIIiam
onHoro Buaa, Kpacnas kuura Poccmiickoit ®enepannu, n300paskeHUs] OXpaHseMbIX BUAOB PACTCHUH U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHIA [TPOI'PAMMBI 110 BUOJIOT1 HA BA30OBOM
YPOBHE CPEJAHET'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COQ, ycraHaBnuBarOTCs TPeOOBAHMS K PE3YJIbTaATaM OCBOCHHUS 00yYaIOIIUMHCS
MIPOTrpaMM CpeAHETO 00LIero 00pa30BaHMs: JIMIHOCTHBIM, METATPEMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TMYHOCTHBIX pe3yibTaTOB OCBOECHHUS MpeameTa «buonorusy» BbIIENEHBI CEAYIONHE
COCTaBJIAIOIIME: OCO3HAHME OOYYAIOITUMHUCS POCCHHCKOM TI'pakKIaHCKOW HMICHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH H CAMOONPEIEIICHUIO0, HAJTMYHE MOTUBALMU K OOY4YEHUIO OHOJIOTHH,
IIeJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUH JMYHOCTH HA OCHOBE KIIOYEBBIX IICHHOCTCH U
UCTOPUYECKUX TPAIUINNA pa3BUTHsI OMOJOTHIECKOTO 3HAHHUS, TOTOBHOCTh U CIIOCOOHOCTH 00 yUaroIIuXCs
PYKOBOZACTBOBATECS B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, IPUCYIIMMH
cucTeMe OMOJIOTMYECKOro o00pa3oBaHMs, HaIM4YME SKOJOTMYECKOrO IPAaBOCO3HAHUS, CHOCOOHOCTH
CTaBUTH LIEIU U CTPOUTH KU3HEHHBIC IIJIAHBI.

JImuHoCTHBIE pe3ysbTaThl OCBOEHUS MpeameTa «bronorus» nocTuraioTcs B eAMHCTBE y4eOHOH U
BOCIIMTATEIBHOM EATENBHOCTH B COOTBETCTBUU C TPAJAMLIMOHHBIMH POCCUHCKUMH COLUOKYJIBTYPHBIMH,
UCTOPHYECKUMH U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM, INPHUHSATHIMH B OOIIECTBE NpaBUIAMH U
HOpMaMmHu TOBEACHHUS M CIOCOOCTBYIOT IMpOIleccaM CaMOIO3HAHMS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
pa3BUTHs BHYTPEHHEH MO3WLMM JMYHOCTH, IAaTPHOTH3Ma, YBa)KEHUSA K 3aKOHY M IIPaBONOPSIKY,
YeJIOBEKY TPYJa U CTaplLIeMy IOKOJIEHHIO, B3aUMHOI0 YBaXX€HHsI, 0EpEeKHOr0 OTHOLLEHUS K KYJIbTYPHOMY
HacJeIUI0 W TpaJulMsM MHOTOHAllMOHANbHOrO Hapona Poccuiickoil @enepanuu, OpUpone U
OKpYXalollen cpere.

JImuHOCTHBIE pe3yibTaThl OCBOEHHs ydeOHOro mpenMera «buomorus» MOMKHBI OTpaXkaTbh
TOTOBHOCTB M CIOCOOHOCTH 00yHarOIINXCsl PyKOBOJICTBOBAThCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CUCTEMOW  IIEHHOCTHBIX  OpPUEHTAlUi, IO3UTHBHBIX BHYTPEHHHX  YOEXIEHU,
COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIeCTBa, PACIIMPEHHE >KU3HEHHOTO
OIlbITa M OIbITa ACATCIBHOCTH B IPOLECCE pCarM3allud OCHOBHBIX HaHpaBIIeHI/Iﬁ BOCIIUTATEIHHOMN
JACATCIIBHOCTHU, B TOM YHCJIC B YaCTH:

1) rpakIaHCcKOro BOCIUTAHMS

c(hOpMHUPOBaHHOCTHh TPAKIAAHCKOW MO3UIMK O0YdYaIOIIErocsi KaKk aKTHBHOTO W OTBETCTBEHHOI'O
YJICHAa POCCUHCKOro 00IIEeCTBa;

0CO3HaHME CBOMX KOHCTHTYLIMOHHBIX MTPAB U 00SI3aHHOCTEH, yBaXKEHHE 3aKOHA U IIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOH MESTENPHOCTH IpPU CO3JAaHUH YYEOHBIX IPOEKTOB,
peleHnn y4eOHbIX U T03HABATEIIbHBIX 33/1a4, BBITOJHEHUN OHOJIOTMYECKUX SKCIEPHUMEHTOB;

CIOCOOHOCTH OMpeNeNATh COOCTBEHHYIO MO3UIHUIO MO OTHOIICHHWIO K SIBJICHUSIM COBPEMEHHOMN
JKA3HU U OOBSICHATE €€;

yYMEHHE YYWTHIBATH B CBOUX JEHCTBHSAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aUMOJEHCTBHS
JIIOZICH C pa3HBIMH YOSKACHUSMU, KyJIBTYPHBIMU LIEHHOCTSIMU M COLIMAIIBHBIM TTOJIOKEHUEM,;

TOTOBHOCTH K COTPYIHHYECTBY B ITPOLIECCE COBMECTHOTO BBHIOIHEHHUS YI€OHBIX, TIO3HABATEIHHBIX
U WCCIIEIOBATEIbCKUX 33/1a4, YBAKUTEIHFHOrO OTHOMICHHS K MHEHHUIO OIIIOHEHTOB TPH OOCYXKICHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOr0 COJICpyKaHusI;

FOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBaHHOCTH POCCHIMCKON IpakIaHCKON WJCHTUYHOCTH, TATPHOTH3Ma, YBAKEHHSI K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH Iepea PoanHOM, ropnocTu 3a cBOU Kpail, cBor PoauHy, CBOH SI3bIK U
KYJbTYpY, IPOILIOE U HACTOAIIEE MHOTOHALMOHAIIBHOT O Hapoaa Poccuy;

IHEHHOCTHOC OTHOHICHUEC K IIPUPOAHOMY HACICAUIO W MHNaMATHHUKaM IIPUPOJAblL, AOCTUKCHUSAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CMOCOOHOCTh OLICHWBATh BKJIAJI POCCHHUCKAX YYEHBIX B CTAaHOBJICHHE M Pa3BUTHE OHMOJIOTHH,
ITOHMMAaHUS 3HAYCHUSI OMOJIOTUM B TIO3HAHWHW 3aKOHOB MPUPOBI, B JKM3HU YEJIOBEKAa M COBPEMEHHOIO
00111eCTBA;

uaeitHas yoexnIEHHOCTh, TOTOBHOCTh K CIYKEHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyns0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LICHHOCTEH POCCUIICKOro Hapoaa;

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYCCKOTO MTOBEICHUS;

CITIOCOOHOCTH OIEHWBATh CHUTYallHI0O W TPHHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTU;

OCO3HaHHUE JIMYHOT'O BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIECHHWE K CBOMM POAMUTENSIM, CO3AAHUI0 CEMbU Ha OCHOBE OCO3HAHHOIrO
MPUHATUS LEHHOCTEW CEMEMHOM U3HU B COOTBETCTBUM C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUA:

ACTETUYECKOEC OTHOIIEHWEe K MHUPY, BKIIOYas OCTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

INOHUMAaHHUE AMOLMOHAJIBHOIO BO3IEHCTBHS )KUBOM IIPUPOABI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPAXKEHHUIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHHME MHPOSBISATH KauecTBa
TBOPYECKOU JIUUHOCTH;

5) ¢usnyeckoro BocnuTaHUSA, (POPMHUPOBAHMS KYJIbTYPbl 310POBbS M 3IMOIMOHAJILHOTO
0J1aronoJIyqus:

MMOHMMaHHE W pealu3allus 370pOBOrO0 M Oe30macHOro obpasa >Ku3HU (370POBOC IHTAHHE,
COOJIIOJICHNE TUTHCHUYEeCKUX TIPaBWJI W HOPM, COANaHCUPOBAHHBIA pEXUM 3aHATHA W OT/ABIXA,
perynsipHasi Gu3nyeckas aKTHBHOCTh), OEpEX)HOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHONICHHS K
COOCTBEHHOMY (PH3MUECKOMY M IICUXHUUYECKOMY 3/I0POBBIO;

MMOHMMAaHWE EHHOCTH MPaBUI MHIWBUAYAIBHOTO M KOJDIEKTHBHOTO OE30ITacHOTO TOBEICHHS B
CUTYAITUSX, yTPOKAFOIINX 3I0POBBIO M KU3HU JTFOJIEH;

OCO3HAaHUE TIOCJICJCTBUH W HENPUATUS BPESIHBIX NPUBBIYCK (YHOTPEOJCHUS — aJKOTOJIs,
HapKOTHKOB, KypeHHSI);

6) TPYA10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOII00UE;

FOTOBHOCTh K AaKTHUBHOH JESTENBHOCTH TEXHOJOTMYECKOM M COLMAIBHOM HalpaBi€HHOCTH,
CIOCOOHOCTH MHUIIMHPOBATh, TUTAHUPOBATH M CAMOCTOSTEILHO BBITIOIHSTH TAKYIO JEATSIIEHOCTD;

WHTEpeC K pasnuyHbiM  cdepaM MpodecCHOHANBHOM JIEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyayIiel mpodecCuu U peaan30BhIBaTh COOCTBEHHBIC KI3HCHHEIC TIJIaHEI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHUIO HA IIPOTSHKEHUH BCEH JKH3HM,

7) 3KOJI0TMYECKOT0 BOCTIMTAHUS:

AKOJIOTUYECKH IIeJieco00pa3HOe OTHOIIEHUE K MPUPOJE KaK NCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
€€ CyILIECTBOBAHUS,

MOBBIIIICHHE YPOBHS IKOJIOTHYECKON KYJBTYphI: MIPUOOPETEHHE ONbITA MJIAHUPOBAHUS MTOCTYIKOB
Y OIIEHKH WX BO3MOYKHBIX TIOCTIEICTBHI JIJIs1 OKPYKAIOIIEH Cpelbl;

OCO3HaHUE TJIO0ATEHOTO XapaKTepa SKOJIOTHISCKUX MPOOJIEM U ITyTeH UX PEIICHHS,;

CIOCOOHOCTh UCIIONIL30BATh MPHOOpETacMble TPU HU3YYEHHHM OWOJOTMH 3HAHUS U YMEHHUS TpU
pelieHrH Tpo0JieM, CBS3aHHBIX C PAIMOHANBHBIM IPUPOIONONBE30BaHAEM (COOJIIOJICHUE TIPABHIT
MOBEJICHUSI B TPHUPOJE, HANPABICHHBIX HA COXpPAHEHHE PABHOBECHUSA B DKOCHUCTEMAaxX, OXPaHy BUJIOB,
JKOCHUCTEM, OroCchepsl);

aKTUBHOE HENPUATUE NCUCTBUM, MPUHOCIIIMX Bped OKPYKAKOIIEH NPUPONHON Cpele, YMEHHE
MIPOrHO3UPOBATh HEOJArONPUATHBIC HSKOJIOTUYCCKUE TITOCJICIACTBHS NPEANPUHUMACMbIX JCHCTBUH H
MIPEeAOTBPAIIATh UX;



HaJIM4Me Pa3BUTOrO SKOJIOTHIECKOTr0 MBIIUICHUS, IKOJIOTUIECKOH KYJIBTYPHI, OIBITA JICSTEILHOCTH
9KOJIOTHYECKOW  HampaBlEeHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCS HMMH B  I103HABaTEJHHOM,
KOMMYHUKATHBHOW W COIMANILHON MPAKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTUUECKOU JESTEIbHOCTH
9KOJIOTHYECKOW HAITPaBICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 O3HAHMS:

c¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd W OOIIECTBEHHOH MPaKTHKK, OCHOBAHHOI'O Ha JHAJIOre KYJBETYp, CIIOCOOCTBYIOMIETO OCO3HAHHIO
CBOET0 MeCTa B MOJHUKYJILTYPHOM MHUE;

COBEPIIICHCTBOBAHUE A3BIKOBOM M YUTATEIILCKOW KYJIBTYPhI KaK CPEJICTBA B3aUMOJICHCTBHS MEXKITY
JFOJTBMH ¥ TIO3HAHUS MUPA;

MOHUMaHHE CIeNUPUKA OWONIOTMM KaK HayKd, OCO3HaHHs €€ poimd B  (QOpPMUPOBAHUU
palMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHWU LEJIOCTHOTO NPEICTAaBICHHS 00 OKpPYXKAIOIIeM MHpE
KaK O €MHCTBE IPUPOJIBL, YeIOBEKa U OOIIECTBa, B TO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH
po0IIeM COXpaHEHU S IIPHPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOW HUBHJIM3AIMN: OOSCIICUeHHsT HOBOTO
YPOBHSL Pa3BUTHsI MEIHMLMHBI, CO3IaHHE TIEPCICKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pemarhb
pecypcHble TpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MYTEH BBIXOJIA U3 TIO0ATBHBIX IKOJIOTHUECKIX
mpobieM M oOecredeHus Mepexoia K YCTOMYMBOMY Ppa3BUTHIO, PAlMOHAIBHOMY HCIOJIb30BAaHHIO
MPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKH3HU;

3aWHTEPECOBAHHOCTh B TIONYyYEHHH OWOJOTMYECKUX 3HAHWH B TEJSAX TOBBIIICHUS 0O0mIen
KYJIBTYPbI, €CTEeCTBEHHO-HAYYHOH T'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAJIBHOW TPaMOTHOCTH
oOyJarouxcs, GOpMUPYEMOH MPH U3ydeHUH OMOJIOTHU;

MOHUMAaHHE CYITHOCTH METOMOB ITO3HAHWUSI, UCIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJNB30BaTh IONydaeMble 3HAHHS JUI aHalM3a U OOBSICHEHUS SBICHUM OKPYXKAIOMIero MHpa H
MPOUCXOAIINX B HEM M3MEHEHHWH, YMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUEHHUS Ha OCHOBE HAayYHBIX
(haKTOB ¥ HMEIOIIUXCSI IAHHBIX C [IETIBIO MOJTyYCHHU S IOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIHO HCIOJIh30BATh OWMOJOTMYECKAE 3HAHWS JJISl PEIleHUs MpoodjeM B
pEasbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHWE [EHHOCTH HAyYHOW JEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBJIATH MPOEKTHYIO U
M CCIIeIOBATEIbCKYIO ISSTENbHOCTD HHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K AKTHBHOMY
MIOJTYYSHHIO HOBBIX 3HAHHI 110 OMOJIOTHN B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO mpenMeTa « BHonIorwsyy BKIFOUAIOT: 3HAYNMbIC
Uit (OPMHPOBAHMSI MHUPOBO33PECHHUSI  OOYHYAIONIUXCS  MEKIHCIUIUIMHAPHBIE — (MEXIIPEIMETHBIE)
OOIIIeHaYYHbIC TIOHATHS, OTPAKAIONINE IEJOCTHOCTh HAYYHOW KapTHHBI MHUpPAa U CHEU(PUKY METOIOB
MO3HAHUS, HUCIOJL3YEMbBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPTHSs, SIBJICHHUE, MPOIECC, CUCTEMA,
Hay4yHbIH (DaKT, MPHUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEOBaHKe, HaONI0JCHNE,
W3MEpPEHHE, OSKCIEPUMEHT | JPYruX), YHUBEpCaJbHBIC Yy4YeOHBIC JeHCTBUS (IIO3HABATEIILHBIC,
KOMMYHHKaTHBHEIE, PETYJIATUBHBIC), oOeceurnBaromme (GpopMupoBanue (GyHKIIMOHAILHOW TPaMOTHOCTH
U COIMAILHONH KOMIIETEHIIMH OOYYarolIuXcsl, CIIOCOOHOCTh OOYYAFOIIMXCS HCIONB30BAaTh OCBOCHHBIC
MEXIUCITUIUIMHAPHBIC, MHPOBO33PCHUCCKUC 3HAHWS WM YHUBEpCaJbHbIE y4YcOHbIC JCHUCTBUS B
MO3HABATENHLHOM U COITUATBbHON MPAKTUKE.

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS TPOTPAMMBI CPEHETO OOIIEro 0Opa3oBaHUs JIOJKHBI
OTpaXKaTh:

OBJjiaieHUe YHUBEPCATbHBIMHU Y4€OHBIMH MO3HABATEJILHBIMH JI€ICTBUAMMU:

1) 6a3oBble JOrHYeCKHe TeiiCTBHSI:

CaMOCTOATEINILHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh IPOOJIEMY, paCCMAaTPHBATh €€ BCECTOPOHHE;



UCTIONb30BaTh IPH OCBOCHHHM 3HAHWM MpPUEMBI JIOTMYECKOTO MBINUICHHS (aHaln3a, CHHTE3a,
CpaBHEHHUS, KIacCH(pHUKalUU, 0000IIEHNS), PACKPBIBATH CMBICIT OMOJIOTHUECKUX MOHSATUN (BBIACTSTH UX
XapaKTepHble IPU3HAKY, YCTAHABIUBATH CBS3U C APYTUMH IOHATHIMH );

OIIPEIeTISTh LENH JeSITEIbHOCTH, 33/1aBasi apaMeTpPhl U KPUTEPUH MX JTOCTHKEHHS, COOTHOCHTH
Pe3yIbTAThI ICATEIBHOCTH C TOCTABICHHBIMHE LEJISAMUY,

UCTIONIH30BATh OMOJIOTUYECKHE TIOHATHS I OOBSICHEHHS (DaKTOB U SIBJICHUIA )KUBOI TPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYKICHHsS (MHIYKTHBHBIC, NEIyKTHBHBIC, 110 AHAJOTHH), BBHISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEUUST B paccMaTpUBAeMbIX SIBICHHSIX, (OPMYJIMPOBaTh BBIBOIBI U
3aKJIFOYCHUS;

NPUMEHITh CXEMHO-MOJIEJIbHBIE CpENCTBa Uil TPEACTAaBICHUS CYLIECTBEHHBIX CBS3eH U
OTHOIICHUH B H3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUNi pasHOro poja,
BBISIBJIEHHBIX B Pa3IMYHBIX MHPOPMALMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTaH PELICHUS MPOOJEMBbl C Y4ETOM aHaIM3a HMMEIOLIMXCS MaTepUalbHBIX H
HEeMaTepHUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIESITEIHHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIAM, OLEHUBATH
PHCKH MTOCTIEICTBUN IESTEILHOCTH;

KOOpAMHHUPOBAaTb M  BBIIOJNHATH pabOTy B  YCIOBHSX pEaJbHOrO, BUPTYAJIBHOTO U
KOMOWHHPOBAHHOT'O B3aHMOACHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHHUE TPU PEIICHUH >KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIe10BATE/IbLCKHE AeliCTBHSA:

BJIAJeTh HABBIKAMH Y4eOHO-HCCIIENOBATENbCKOM M IMPOEKTHOM JesTeNbHOCTH, HaBBIKAMU
paspernieHus npoodyeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHHUS
MPAaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TMIHBIX METOIOB TIO3HAHUS;

UCTIONIb30BaTh  PAa3MMYHbIE BHABI JESATENFHOCTH 10 TMONYyYEHHIO HOBOTO 3HAHHSA, €ro
MHTEpIpeTaliy, TpeoOpa3oBaHrI0 U MPUMEHEHHIO B YU€OHBIX CUTYallUsX, B TOM YMCJe MPU CO3JIaHUU
Y4eOHBIX ¥ COLMAIIBHBIX TIPOEKTOB;

(dopMupOBaTh HAYYHBIA TUN MBIIUICHHUS, BJIAAETh HAYJYHOH TEPMUHOJIOTHEH, KIIOYEBBIMHU
MOHATHSIMU M METOIaMHU;

CTaBUTH U (OPMYJIMPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON AEATEIIBHOCTH U KU3HEHHBIX
CUTYaLNSIX;

BBISIBIISITH TIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTYaJIM3WpOBaTh 3ajady, BBUIBUTATh THIIOTE3Y €€
pelleHHs, HAaXOIUTh apryMeHTHl Ul JOKa3aTelbCTBA CBOMX YTBEPXKACHWM, 3aJaBaTh MapamMerpsl U
KPUTEPHHU PELICHUS;

AHAJM3UPOBATH TOJIyYEHHbIE B XOJI€ PELICHHs 3aJayd Pe3yJbTaTbl, KPUTHUECKU OICHMBATh MX
JOCTOBEPHOCTD, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM, OLIEHUBATh PHOOPETEHHBIH OIBIT;

OCYLIECTBIIATH IICJICHATIPABIICHHBI MOUCK TIEpeHOCa CPEICTB M CHOCOOOB JIEHCTBHA B
po¢eCCUOHATIBHYIO CPENY;

YMETb IEPEHOCUTD 3HAHUS B [TO3HABATENIFHYIO M MIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

yYMeTh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJIEH, TpeUlaraTb OPUTMHAIBHBIC ITOIXOAbl U PEIICHUS, CTAaBUTh MPOOIEMBI H
3a]1auu, JOMyCKaloIINe albTepPHATUBHBIE PELICHUSL.

3) pa6ora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHKAX MH(pOpMAIUHU (TEKCTe y4eOHOTo MmocoOus, HaydHO-
HOMYJISIPHON JUTEepaType, OMOIOTHYECKUX CIIOBApsAX M CHPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JIaHHBIX, B
Wurtepuere), aHamm3upoBarh MHOOPMAIMIO PA3IUYHBIX BUAOB M (HOPM TPEACTABICHHS, KPUTHIECKU
OIICHMBATH €€ JTOCTOBEPHOCTH M HETTPOTUBOPEUHBOCTH;

(hopMyJIUPOBATh 3alIPOCHI U MPUMEHSTH Pa3jIMYHbIC METO/BI IIPH TIOMCKE U 0TOOpE OMOIOTHYCCKOM
nH(pOpMaLK, HEOOXOIUMOM I BHITTOJHEHHUS YUE€OHBIX 3a1a4;



npuoOperaTb  ONBIT  HCIONBb30BaHMUSA  MH(OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHUH,
COBEPIICHCTBOBATh KYJIbTYpPY aKTHBHOTO HCIIOIb30BAHMSI PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTHMAJBHYIO (DOPMY TIpECTaBJICHUS OMONOrHYecKOi WH(pOpMaIUK
(cxemsl, rpaduKu, THArPaMMBbl, TAOJUIBI, PUCYHKU H IPYTOE);

UCIIONIb30BaTh HAay4YHBIN SI3bIK B Ka4eCTBE CpEZCTBa MpH paboTe ¢ OMojornueckoil nHdopmarmeit:
MPUMEHATh XUMAYECKHe, (PU3MIECKHEe M MaTeMaTHYECKUe 3HAKU U CUMBOJIBI, (OpMYIIEI, ab0OpeBuarypy,
HOMEHKJIaTypy, UCTIOIb30BaTh M MPeoOPa30BBIBaTh 3HAKOBO-CHMBOJIMIECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMHU DPACIO3HABAHUS W 3alMTHI WHPOpMALUK, WHPOPMAIMOHHOW Oe30MacHOCTH
JIMYHOCTH.

OBJ1ajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMU:

1) oburenne:

OCYIIECTBIISITh KOMMYHUKAIlMM BO BCeX cdepax >KU3HH, aKTHBHO YyYacTBOBATh B JIHAJIOre WU
JMCKYCCHH TIO CYIIECTBY OOCY)KHAaeMOH TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3BIBATh CYKICHUS
OTHOCHUTEIILHO BBITOJHEHHS IpelaraéMoi 3a7aun, YYUThIBATh HHTEPECH U COTJIACOBAHHOCTH TO3MLIUNA
JPYTHX YYaCTHHKOB JHAJIOTA WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CpPEICTBA OOLICHWS, IMOHMMATh 3HAUYCHHE COLMAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHS KOHQUIMKTHBIX CHUTYyallMd, yMeThb CMAr4arh KOH(DIMKTBI M BECTH
MIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMH CIHOCOOAMH OOIICHUS M B3aMMOJCHCTBHS, TIOHMMAaTh HAMEPEHUS JPYTUX
JIIO/ICH, TMPOSBILSITh YBAXKHUTEIFHOE OTHOIIEHHE K COOSCEIHUKY M B KOPPEKTHOH (opMe (OpMyIHpOBaThH
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eAITeJIbHOCTD:

MOHMMATh U UCIIONH30BaTh MPEUMYIIECTBA KOMAHAHON M MHAWBUIYaTbHON paOOTHl IPH PEIICHUH
Ouonornueckoii  MpoOieMbl, OOOCHOBBIBATH HEOOXOIMMOCTh NPUMEHEHHS TPYIIOBBIX  (OpM
B3aMMOJICWCTBUS IIPH PEIICHIH YIeOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy W METOObl COBMECTHBIX JCHCTBHHA ¢ Y4€TOM OOMMX HMHTEPECOB H
BO3MOKHOCTEH Ka)/JJ0ro 4JieHa KOJUIEKTHBA;

MPUHUMATBH II€JIM COBMECTHOH JIESATEBHOCTH, OPTaHW30BBIBATH U KOOPIMHHUPOBATH JEHCTBHUS 110 €€
JOCTHKEHUIO: COCTAaBJIATh IUUIAH JEMCTBHM, pACHpENesATh pPOMM C YYETOM MHEHMH YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHON paboTh;

OLICHMBATh KA4eCTBO CBOETO BKJIAJA M KaKIOTO YYAaCTHHKA KOMAHJIBI B OONMH pe3yiabTaT IO
pa3pabOTaHHBIM KPHTEPUSIM;

IpeasiaraTb HOBBIE IIPOEKTHI, OIEHHBATh HAEH C TO3MLIUM HOBH3HBI, OPUTHMHAJIBHOCTH,
MPAaKTHYECKOH 3HAYMMOCTH;

OCYIICCTBIISATh TTO3UTHBHOE CTPATEIMYECKOE IMOBEACHHE B PA3NIMYHBIX CHTYAIUsX, MPOSBISTH
TBOPYECTBO U BOOOpaXKeHHE, ObITh MHUITUATHBHBIM.

OBJjaieHHe YHHBEPCAILHBIMH PEryJIATHBHBIMH 1€HCTBUSIMHE:

1) camoopranusanusi:

UCTIONb30BaTh OMOJIOTHYECKHE 3HAHUS JJISI BBISBICHUS MPOOJIEM U UX PEIICHHS B KU3HCHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMYECKMX 3HAHHMH IIEJEBbIE M CMBICJIOBBIC YCTAHOBKM B CBOHX
JEeUCTBUSAX M IIOCTYNKAaxX I10 OTHOIICHHIO K JKMBOW IIPUPONE, CBOEMY 3/IOPOBBIO H  3I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITEIIBHO OCYIIECTBIISTH TTO3HABATEIIBHYIO ICSTEILHOCTD, BBISBISITH MPOOJIEMbI, CTABUTH
(dopMynHpoBaTh COOCTBEHHBIE 33/1a9M B 00pa30BaTEIbHOMN NESTEIFHOCTH 1 )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSATENIBHO COCTABIATH IUJTaH pEIIeHUS MPOOJIeMbI € y4YETOM HMMEIONMXCS PECcypcoB,
COOCTBEHHBIX BO3MOXHOCTEH W MPEANIOUYTCHUIA;

JIaBaTh OIICHKY HOBBIM CHTYaIIHsIM;

pacumpsATh paMK{ yaeOHOro ImpeaMeTa Ha OCHOBE JIMUHBIX IPEITOYTeHHI;



JienaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

CHocOOCTBOBATH (POPMUPOBAHUIO H MTPOSIBIICHUIO ITHPOKOW SPYAMUIMH B Pa3HbIX 00JIACTSIX 3HAHUM,
MTOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTeNIbHBIN M KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsiIM, BHOCHUTb KOPPEKTHBBI B [JESTEIbHOCTb, OLCHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BIIaJIETh HABBIKAMH I[1O3HABAaTENILHOW pe(IEKCUH KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBHNA U
MBICJIUTEIBHBIX TPOLIECCOB, MX PE3YJbTaTOB M OCHOBAHWM, HCIIOIB30BATH HMPHEMBI pedIeKkCHn s
OLIEHKU CUTYaIlH, BBIOOpA BEPHOIO PEIICHHMS;

YMETH OLICHMUBATL PUCKU U CBOCBPEMECHHO ITPUHUMATDL PECHICHUA 110 UX CHUIKCHUTO,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPH aHAJIN3€E PE3YNIbTaTOB AESITEIbHOCTH;

3) npunsiTHe cedsi M IPYrux:

IPUHUMATh ceOsl, TOHUMasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX TP aHAIM3€ PE3YJIbTATOB AEATEIBHOCTH;

MpU3HABaTh CBOE IIPABO U [IPABO JIPYTUX Ha OMIMOKH;

Pa3BHBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMHU JIPYyTOro YeJIOBeKa.

HPEJIMETHBIE PE3YJIBTATDBI

[Ipeametnsie pesynbTaThl ocBoeHUs: mporpammbl COO mo Owomoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienuduieckue s ydyeOHoro npeamera « buojaorus HaydHble 3HAHUS, YMEHHS U CIIOCOOBI
JEWCTBUIA TI0O OCBOCHHIO, HMHTEPIPETAIMU W MPeoOpa3OBaHWIO 3HAHWW, BWJABI JCSTEIHHOCTH II0
MOJYYEHHUIO HOBOT'O 3HAHWS M NMPUMEHEHHWIO 3HAHWW B PA3UYHBIX YUEOHBIX CHTYalHUsX, a TaKXKe B
peabHBIX KM3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX ¢ Ouonorueidl. B mporpamme mpenMeTHbIE pe3yibTaThl
MIPEACTABIICHBI 110 TOAaM O0yYEHHUSL.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mnpenmera «buonorus» 6 10 Kiacce NOMKHBI
OTpaXkaTh:

c(hOpMHUPOBaHHOCTh 3HAHUH O MECTe€ M poiaM OWOJNOTMH B CHUCTEME HAY4YHOIO 3HAHHA
€CTECTBEHHBIX HayK, B (DOPMUPOBaHUH COBPEMEHHOM €CTeCTBEHHO-HAYYHON KAPTUHBI MHpa U HAYYHOT'O
MUPOBO33PEHHS, O BKJIAJE POCCHICKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE OHOJIOTHH,
(YHKIIMOHAIBEHON TPaMOTHOCTH Y€JIOBEKa JUTS PEIICHHUS KH3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJCP)KaHME OWOJOTMYECKMX TEPMHMHOB W MOHSATHH: XWU3Hb, KIETKa,
opranu3Mm, merabomuszMm (0OOMEH BemIeCTB W TIPEBpAIllEHHE DSHEPTruH), TOMeocTa3 (CaMoperylsius),
YpOBHEBasi OpraHM3alys XMUBBIX CHCTEM, CaMOBOCIPOHM3BeleHHE (PenmpodyKUus), HACIEACTBEHHOCTD,
W3MEHYMBOCTb, POCT U PA3BUTHE;

yYMEHHE U3/1ararb OMOJIOTHYeCKHe TEOpUH (KJICTOUHAsI, XpOMOCOMHAsI, MyTaI[MOHHAS, ICHTpaIbHas
JorMa MOJeKyJIspHoi Ouonorun), 3axonsl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u y4denus (o
LEHTpax MHOrooOpasusi M TPOUCXOKICHUS KylnbTypHbIX pacteHuid H. M. Bauioma), ompenensts
T'PaHUIIBI UX TPIMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHHE BIaJIETh METOJIaMH HAYYHOT'O TO3HAHUSI B OMOJIOTHH: HAONIOJCHUE U OMHCAHUE KUBBIX
CHUCTEM, TpOIECCOB M SBJCHHWH, OpraHu3anusi W MpoBeACHHE OWOJOTHYECKOr0 OSKCIEPHUMEHTa,
BBIIBIDKCHUE TUIIOTE3b, BBIBICHHE 3aBUCHMOCTH MEXIy HCCIEAYEMBIMH BEJIMYHMHAMH, OOBSICHEHUE
MOJYYE€HHBIX PE3YJIbTATOB, MCIOJH30BAHHBIX HAYYHBIX MOHATHHA, TEOPHHA M 3aKOHOB, YMEHHE JeNaTh
BBIBO/IBI HA OCHOBAaHHH TOTyYEHHBIX PE3yJIbTaToB,;

YMEHHE BBIICNATh CYIIECTBEHHBIE TIPH3HAKM BHUPYCOB, KIETOK IIPOKAPHOT H JYKApHOT,
OJTHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB H
IpEeBpallleHns] DHEPTUM B  KIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 M HHEPreTHUECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIIOOTBOPEHHUSI, PA3MHOXKCHHSI, MHANBUAYAIBHOTO Pa3BUTHSI OpraHU3Ma
(oHTOrEHE3);



yMEHHE MTPUMEHSATH MOTyYeHHbIE 3HAHUS 7 OOBSICHEHUS] OMOIOTHYECKHX MTPOLIECCOB U SIBJICHHH,
JUISL TIPUHSTUS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKM3HU C LIENIbI0 00ecreYeHUs] 0€30MacHOCTH
CBOETO 3/I0POBBSI M 3/I0POBBSI OKPY)KAIOIIMX JIOJeH, COOJIOACHUS HOPM T'PaMOTHOTO IIOBEICHHS B
OKpYXarolel TPUPOAHOW cpele, TOHUMAaHUE HEOOXOJUMOCTH HCIOJB30BAHMS  JIOCTHIKCHUIMA
COBpPEMEHHOH OMOJIOrHY M OMOTEXHOJIOTHIA AJISl pallHOHATILHOTO MPUPOIOIIONB30BAHMS

YMEHHE pelaTh dJIeMEHTApHbIE TeHETHYECKUEe 331a4d HA MOHO- M JUTHOPUIHOE CKPEIIMBAHUE,
CIICTUIEHHOE HACJIe/IOBaHWE, COCTABIATH CXEMbl MOHOTMOPHIHOTO CKpPEIIMBAHHS IS TIpe/ICKa3aHMs
HacJleIOBaHHUs PHU3HAKOB y OPTaHU3MOB;

YMEHHE BBHIIOJHATH JTAOOPAaTOpHBIE W MpPaKTUYECKHe PaboThI, COOMI0IATh MpaBuia MpH padoTe ¢
y4eOHBIM U 1a00paTOpPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OIECHHBATH U HWHTEPIPETUPOBATh HMHGOPMALUIO  OHOIOTUIECKOTO
COZIeprKaHus, BKIIOYAIONIYIO TICEBIOHAYYHBbIE 3HAHHUS M3 PA3JIMYHBIX MCTOYHMKOB (CPEICTBAa MacCOBOM
nH(pOpMALUK, HAYYHO-TIOMYJISIPHBIE MaTepHUaibl), STHIECKAE ACIEKThl COBPEMEHHBIX HCCIICIOBAHHN B
OHOJIOrnY, MEIUIIMHE, OMOTEXHOIOT UM,

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOLICHHs, 00001as OHOIOTHYECKYIO
MH(OPMALIUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO UCIIOIb30BaTh MIOHSATHHHBIA anmapar OHMOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOGHHsS yueOHoro mpeamera «buonorust» ¢ 11 knacce NOMKHBI
OTpaXkarTh:

c(hOpMHUPOBaHHOCTh 3HAHUH O MECTe€ M poiau OWONOTMH B CHUCTEME HAY4YHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (HOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHUpPA U HAYYHOTO
MUPOBO33PEHHS, O BKJIAJC POCCHHCKAX W 3apyOeKHBIX YYEHBIX-OHMOJOTOB B pa3BUTHE OWOIOTHH,
(YHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKa JUIS PEIICHUS JKU3HECHHBIX 337124,

YMEHHE pacKpbIBaTh COACpKAaHHE OHOJIOTMYECKUX TEPMUHOB W TIOHSTHHA: BHJ, TTOMYJIALIHS,
reHo()OH, SBOJIONUS, NBIDKYIIHE CHIIBI ((DaKTOphI) SBOJIOUUH, MPUCIIOCOOICHHOCTH OPraHU3MOB,
BH1000pa30BaHue, SKOJIOTHUECKUe (HaKTOPbI, SKOCUCTEMA, TPOYLIEHThI, KOHCYMEHTBI, PEAYLCHTHI, LIeTTH
MUATaHUS, SKOJIOTHYEeCKas MUpamMuia, OHoreoreHos, onochepa;

yMEHHe H3Narath Onosormyeckue Teopuu (IBomronmonHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl JBOJIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoablieBoro cxoncrBa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u myreit ssomonmu A. H. CeBeprioBa, yuenus o 6uocthepe B. 1. Bepranckoro),
OIPEAETISTH TPAHUIIBI UX TIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMCEHHUE BJIaACTh METOAaAMH HAYYHOI'O IMO3HAHUA B 6I/IOJ'IOFI/II/I: Ha6J'[IO]leHI/Ie 1 OIIMCAaHUuE KUBBIX
CHCTEM, NPOLECCOB H SIBIICHUH, OpraHM3alis W MPOBEJICHHUE OHOJIOTHYECKOTO DSKCIEPHMEHTA,
BBIIBIDKCHUE TUIIOTE3bl, BBISABJICHHE 3aBUCHMOCTH MEXIy HCCICAYEMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJTYYEHHBIX PEe3yJbTaTOB, HMCIIOJIB30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHME JeJaTh
BBIBOJIBI HA OCHOBAHUH TIOJTyYSHHBIX PE3yJIbTaTOB,;

YMEHHE BBIJICJISATh CYIICCTBEHHBIC TPH3HAKUA CTPOCHUS OHMOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISILHUM, MPOXYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHMOI€OLIEHO30B M 3KOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHOW  HM3MEHYMBOCTH,  €CTECTBEHHOrO  OTOOpa,  BHA000pa30OBaHUS,
MPHUCIIOCOOJIEHHOCTH OpPraHU3MOB, JAEHCTBHUA OKOJOTMYECKHX (DaKTOpOB Ha OpraHM3Mbl, IepeHoca
BEIECTB W IIOTOKA BSHEPrMHM B DJKOCHCTEMaX, aHTPOIOTEHHBIX HM3MEHEHHH B OSKOCHCTEMax CBOEH
MECTHOCTH, KPyroBOPOTa BEMIECTB M OMOT€OXMMUIECKUX ITUKIIOB B OHocdepe;

YMEHHE MTPUMEHSTH MOJTy4YCHHBIC 3HAHUS IS OOBSICHEHUS] OMOJIOTMYECKHUX TPOIIECCOB U SBJICHHI,
JUISL TIPUHSTUS TMPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM JKM3HU C LENbI0 OOecredeHus: 0e30MacHOCTH
CBOETO 3/I0POBBSI M 3/I0POBBSI OKPY)KAIOIIMX JIOJeH, COOMIOACHUS HOPM T'PaMOTHOTO ITOBEICHHS B
OKpYXarollel MNPUPOAHONW cpele, NOHUMaHUE HEOOXOJUMOCTH HCIOJIB30BaHUSl  JOCTHIKEHUH
COBPEMEHHOI OMOJIOTHH JUIsl PallOHAIBHOTO TIPHPOAOIOIB30BAHNS;

YMEHHE pelaTh 3JIeMEeHTapHbIe ONOJOTHYECKHE 3aJa4H, COCTABIISTh CXEMBI TIEPEHOCA BEIIECTB U
SHEPruu B KOCcHUCTeMax (I MMUTaHus);

YMEHHUE BBINOJHATH Ja0OpaTOPHBIE U MPaKTUUECKue paboThl, COOMOIaTh MpaBuia Mpu padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;



YMEHHE KPHTHYCCKA OICHUBATh W HMHTEPIPETHPOBATh HH(OPMAIMIO OHOIOTHYECKOTO
COZIepIKaHMsl, BKJIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX MCTOYHHKOB (CpelICcTBa MacCOBOM
uHpOpMAIIUK, HAYYHO-TIOMYJSPHBbIE MaTepHajbl), paccMarpuBaTh TJI00AJIBHBIC  SKOJIOTHYESCKUE
POOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIECHUIO K HUIM COOCTBEHHYIO ITO3HIINIO;

YMEHHE CO03/1aBaTh COOCTBECHHBIC IMMCHMEHHBIC W YCTHBIC COOOIICHHS, 0000MIas OHOJOrHIeCKYIO
HH(OPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCITOIB30BATh MOHSATHIHBIN anmapar OHOIOTHH.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
KoauuecTBO 9acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
KonrpoJsbnbie | IlpakTuuyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTsI padoTsI
pecypchl
bubmuorexa [JOK
! bronoris kax Hayka 2 0 0 https://m.edso0.ru/7f41¢c292
5 w 1 0 0 butmorexa [JOK
HIBBIC CHETCMBL I X OpTaHHsatit https://m.edso0.ru/7f41¢c292
butmorexa [JOK
3 X i 8 1 1
MMUYECKHI COCTaB U CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41¢292
butmmorexa [JOK
4 IKHHEIIEATEILHOCTS KICTKIL 6 0 . https://m.edso0.ru/7f41¢c292
5 PasmHOXEHNE 1 MHANBUAYAIEHOE Pa3BUTHE 5 0 0 Bbu6morexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 I3MEHYHMBOCTE 8 1 0 bu6morexa [JOK
OpraHn3MOB https://m.edso0.ru/7f41¢c292
7 Cenexiust opranu3MoB. OCHOBBI 3 0 0 bubanorexa IIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
butmorexa [JOK
8 Peseparioe Bpens 1 L 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 3 2



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

11 KJIACC

KonunuectBo yacon DJIeKTPOHHbIE
HaumenoBanue pa3esioB U TeM (¢ posbie)
Ne i/ Konrposnbnbie | IIpakrudeckue
MPOrpaMMbl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypchbl
butmorexa [JOK
! IBOIOLHOHHAS OHOTOMTA o 1 0 https://m.edsoo.ru/7f41cc74
5 Bo3HnkHOBeHUE U pa3BUTHE KU3HU Ha 9 0 0 bu6moreka [JOK
3emuie https://m.edsoo.ru/7f41cc74
butmorexa [JOK
3 OpraHH3MbI it OKpysKaiowas cpesa ° 0 0 https://m.edsoo.ru/7f41cc74
butmmorexa [JOK
4 Coo011ecTBa 1 3KOJIOTHUECKIE CHCTEMBI 9 1 0 httos://m.edsoo.ru/7f41cc74
butmorexa [JOK
> Pesepaiioe Bpess 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



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




IHOYPOUYHOE IVIAHUPOBAHHUE

10 KJIACC
N KoanuecTBo yacoB Jlata DJIeKTpoHHbIE U} POBHIE
R Tema ypoka Konrpoabubie | IIpakTHyeckue o0pasoBareJbHbIE
n/n Bceero H3yYeHHs
padoThI padoThI pecypcesl
butmorexa [JOK
1 Buonorus B cucreMe HayK 1 0 0 04.09.2023 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertoapl TO3HAHUS KUBOW IPHPOJIBI.
5 Ipaktuueckas padbora Ne 1 1 0 0 bubmorexa [IOK
«Hcronb3oBaHue pa3iMyHbIX METOIOB IIPU 11.09.2023 | https://m.eds00.ru/863e6122
W3y4YEeHHH OMOJIOTHYECKUX OOBEKTOBY
3 Buonormueckue cucTeMsl, MPOIECCH U X 1 0 0 bubmmorexa [IOK
U3yYCHHE 18.09.2023 | https://m.eds00.ru/863e6564
4 XuMH4YeCcKUii cocTaB KJIeTKU. Boma u 1 0 0 butmotexa [JOK
MUHEPAJIbHbIE COJH 25.09.2023 | https://m.edsoo.ru/863e674e
butmorexa [JOK
> Bermcit. CocTa it cTpoeHite Gerkor ! 0 0 02.10.2023 | htps://m.edsoo.ru/863e6h72
®DepMeHTHI — OHOJOTHYECKHE
karanu3aropsl. Jlaboparopras padorta Ne 1
6 «/3y4yeHune KaTaIuTHYECKOH aKTUBHOCTH 1 0 0 Bubmorexa IOK
09.10.2023 | https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha pUMepe aMUIIa3bl UIH
KaTaJia3bl)»
butmorexa [JOK
! Yrmeports. Sl ! 0 0 16.10.2023 |  https://m.eds00.ru/863e6870
bubmmorexa [IOK
8 Hyrnentiosbie kucnorst. AT® 1 0 0 23.10.2023 https://m.edsg).ru/863e6d5c
9 UcTtopus u MeTOIbI U3y4EHUS KIIETKHU. 1 0 0 bubmorexa [IOK
Knerounas teopus 30.10.2023 | https://m.edsoo.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KreTtka kak 1ie0cTHas )KUBast CUCTEMA

06.11.2023
CTpoeHUE SyKapHOTHIECKON KIICTKH.
JlaboparopHas padora Ne 2v «3y4yenue Butmorexa [[OK
L iGon n Gaxrepuit mox wikpocronon 13112003 | DitDS/M.eds00 /B63e6110
FOTOBEIX MUKDOMEADATAX I X https://m.eds00.ru/863e716¢
OITMCAHHUE
bubnunorexa IIOK
12 Obuer BemecTs Wi MeTabomaM 20.11.2023 https://m.edsci.ru/863e766c
13 ®dorocuHTe3. XeMOCHUHTE3 bubmorexa LIOK
27.11.2023 | https://m.edsoo.ru/863e7c98
N bubmorexa [IOK
14 Duepretiteckiii oOmen 04.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MUK KJIeTKU. Jlenenue
55 | 3 e BiGmorera LIOK
KOHHHKA KOpEIIIKA JIyKa Ha FOTOBEIX 11.12.2023 | https://m.edsoo.ru/863e7dc4
MHUKPOIpenapaTaxy»
16 BbuocunTes Oenka. Peakius MaTpu4HOro bu6morexa LIOK
CHHTE3a 18.12.2023 | https://m.edsoo.ru/863e796e
butimmorexa [JOK
17 Tpanciums — OuocurTes benka 25.12.2023 https://m.edscIJ_}).ru/863e796e
18 Hexnerounsie popmbl 5KU3HIT — BUPYCHI BH6H_HOTeKa Lok
01.01.2024 | https://m.edsoo.ru/863e7540
butmorexa [JOK
19 DopMbI pa3MHOXKEHHUS OPTaHH3MOB 08.01.2024 https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmorexa [IOK
20 Meitos 15.01.2024 | https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE TOIOBBIX KIETOK. bu6morexa LIOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OmonotBopenue. JlaboparopHast pabota 22.01.2024 | https://m.edso0o.ru/863e81b6
No 4 «3yuenne cTpOeHHS MTOIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIPENIapaTaxy
22 WNuanBuayansHOE pa3BUTHE OPraHU3MOB bubnmorexa LIOK
29.01.2024 | https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIEJCTBEHHOCTH U bubmoreka [JOK
MU3MEHYHBOCTH 05.02.2024 | https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIeIOBaHUS

24 HpI/IBHaKOIf. MOHorHGpI/II;[Hoe bubmmorexa LIOK

12.02.2024 | https://m.edso0.ru/863e8878
CKpeIIMBaHUE

25 JluruOputHoe CKperuBanre. 3aKoH bubmorexa [IOK
HE3aBHCUMOI0 HACJICIOBAHHUSI TPU3HAKOB 19.02.2024 | https://m.edsoo.ru/863e89a4
CuenieHHOe HaceI0BaHUE MTPU3HAKOB.

Jlaboparopnas pabora Ne 5 «zyuenne

26 Pe3yJIbTaTOB MOHOTHOPUTHOTO U bubmorexa [IOK
JUTHOPHUIHOTO CKPEIIMBAHUS Y 26.02.2024 | https://m.eds00.ru/863e8c60
Jpo30(hUITBI Ha TOTOBBIX
MUKpOIpenapaTax»

97 I'eneruxa nona. Hacnenosanue npu3HaKos, butmorexa [JOK
CIICTUICHHBIX C TIOJIOM 04.03.2024 | https://m.edso0.ru/863e8c60
M3menunBocth. HenaciencrBennas
U3MEeHYNBOCTH. JlaboparopHas pabora Ne

28 6. U3yuenne MoauduKannoHHOMI bubmmorexka LIOK
U3MEHUYHMBOCTH, TOCTPOCHHE 11.03.2024 | https://m.edsoo.ru/863e8efe
BapUaIMOHHOTO Psiia M BapualliOHHOM
KpUBOID»

Hacnencreennas N3MEHUYHUBOCTb.

29 Jlaboparopnas padora Ne 7. « Ananu3 bubnmorexa [IOK
MyTanuil y Apo30(usbl Ha TOTOBBIX 18.03.2024 | https://m.edso0o.ru/863e8efe
MUKpOIpenaparax»

30 I'enernka uyenoBeka butmotexa [JOK



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

25.03.2024 | https://m.edso0.ru/863e8d78
PesepBHbIii ypok. O000IIICHUE 1O TEME
31 «HacaeacTBeHHOCTh M H3MEHYUBOCTD 1 01.04.2024
OpPraHu3MOB»
32 Cenekuus Kak HayKa U IIPoIece 1 brbmmorexa LIOK
08.04.2024 | https://m.edsoo.ru/863e9214
33 Metoapl U TOCTHIKEHHUS CEJIEKIINNA 1 butmorexa [JOK
pacTeHH U KHBOTHBIX 15.04.2024 | https://m.edso0.ru/863e9214
34 BbuorexHonorus kak orpacip 1 bubmorexa LIOK
IPOU3BOJICTBA 22.04.2024 | https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME



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

11 KJIACC

KounuyecTBO Yyacon

DJIeKTpoHHbIe UG POBHIE

Ne Hara
Tema ypoka Kontpoabnsie | [IpakTudeckue o0pa3oBaTeJibHbIE
n/n Bcero H3yYeHus
padoThI patoThI pecypchl
i bubmorexa [IOK
1 IBOIIOUHS 1 MCTObI €€ H3YHeHHs 1 0 0 05.09.2023 | https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHs MpEACTaBICHUI 00 1 0 0 bu6morexa LIOK
SBOJIIOIAN 12.09.2023 | https://m.edso0.ru/863e9570
butmorexa [JOK
3 MirkpodBomorits 1 0 0 19.09.2023 | https://m.edsoo.ru/863e9cle
[MomynsAnus Kak IeMeHTapHas eMHULA
4 BHZa U 3Bood. JlJabopaTopHas pabora 1 0 0 bubmorexa LIOK
Ne 1 «CpaBHenue BHI0B 10 26.09.2023 | https://m.edso00.ru/863e99c6
MOP(OJIOTUYECKOMY KPUTEPHIO»
5 JBrKyIpe cuitsl (371eMeHTapHbIe 1 0 0 bubmorexa [IOK
(axTOpBI) IBOIOIMU 03.10.2023 | https://m.edsoo.ru/863e9dad
. butmorexa [JOK
0 Eerectsernbili 0100p 1 ero pop: 1 0 0 10.10.2023 | https://m.edsoo.ru/863e9ed0
Pesynbrarel 3BOIIOLMN:
HPUCTIOCOOICHHOCTh OPraHU3MOB
7 BH000pazoBanue. JlaboparopHas pabora 1 0 0 bu6moreka [JOK
Ne 2 «Onucanue mpucroco0IeHHOCTH 17.10.2023 | https://m.edso00.ru/863e9fde
OpraHusMma U e€ OTHOCHUTEIBHOTO
XapakTepa»
butmotexa [JOK
8 HarpapeHis 1 TH MAKPOOBOMIOL 1 0 0 24.10.2023 | https://m.edsoo.ru/863e9cle
9 HeoOpatuMocTh 3BOIMIOINN 1 1 0 31.10.2023
10 Hcropust xu3HE Ha 3eMIle U METOMBI €€ 1 0 0
M3y4YeHus 07.11.2023



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

11

I'nnote3ssr MPOUCXOKICHUS )KU3HU HaA

butmorexa [JOK

3emie 14.11.2023 | https://m.edsoo.ru/863ea5ab
12 PaszBuTne xu3Hu Ha 3emMJie 1o 3pam U bubmorexa [IOK
nepuoIam 21.11.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl SBOJIOLN
PaCTUTCIILHOI'O U JXUBOTHOI'O MHpaA. BI/I6J‘[I/IOTeKa OK
13 Ef;;;::giaziﬁzzJ;(';JT:II:I;%’I:HHG 28.11.2023 | https:// m.edscIJ_E).ru/863ea8bc
’KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi cucTeMa OPraHuIeCKOro bu6morexa LIOK
MHpa 05.12.2023 | https://m.edsoo.ru/863ea48e
15 OBOJIOIUS YeIOBeKa (aHTPOIIOTEHE3) BH6H.H0TeKa LOK
12.12.2023 | https://m.edsoo.ru/863eac2c
16 JBroxyiue cruthl (pakTopsr) bubmmorexa [IOK
aHTpPOIOreHe3a 19.12.2023 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAIH YBOJIOIAN YE€IIOBEKA
26.12.2023
18 UYenoBeueckne packl ¥ IPUPOTHBIE bu6morexa LIOK
a/lanTaly YeoBeKa 02.01.2024 | https://m.edsoo.ru/863eaea2
PesepsHbIii ypok. O000IIeHNE 110 TEME
19 ;eB;;Ie{::IKHOBCHI/Ie U pa3BUTHE KU3HU Ha 09.01.2024
20 DKoJIOrus KaK HayKa 16.01.2024
21 Cpenpl 00MTaHUS U 3KOJIOTHYECKUE bubmorexa [IOK
(axTopsr 23.01.2024 | https://m.edsoo.ru/863eafec
Abuortrueckue dakropel. JlaboparopHas
22 E2ggzE}stci;i\::feiﬁozzzcaﬁfx MecT bubmmorexa LIOK
30.01.2024 | https://m.edsoo.ru/863ebl0e

oOutanus». JlabopaTopnas padora Ne 4.
«BmmstHME cBeTa Ha POCT M pa3BUTHE



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
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https://m.edsoo.ru/863eb10e

YEPEHKOB KOJIEYCa»
butmorexa [JOK
23 bromirieckie paxTope 1 06.02.2024 | https://m.eds00.ru/863eb348
DKOJOrM4ecKrue XapakTepUCTHKU
24 nomynsinud. [Ipaktryueckas padota Ne 2 1
«ITomcy€T MIOTHOCTH MOMYJISIITUN Pa3HBIX 13.02.2024
BUJIOB PACTECHUIN»
butmorexa [JOK
23 Coobuieerna Opranit3moB — Gioueros 1 20.02.2024 | https://m.edso0.ru/863eb46a
butmorexa [JOK
26 IKOMOTHYECKHE CHCTEMBI (IKOCHCTEM!) ! 27.02.2024 |  https://m.edsoo.ru/863eb46a
- g;zO:HHeeZOKfaTeZH 3Kocp1CCT§1i/ICLI. ) . BuGmorexa [JOK
HOTHHACCHRUC HHPaNHARL T-BOHCTE 05.03.2024 | https://m.edso0.ru/863eb5fa
skocucreM. Cykieccus
28 [TpupoaHbIe SKOCUCTEMBI 1 12.03.2024
29 AHTpPOMOreHHbIE SKOCUCTEMBI 1 10.03.2024
30 Buocdepa — riobanpHas akocucTeMa 1 bu6moreka [JOK
3emin 26.03.2024 | https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bu6moreka [JOK
ouocheps 02.04.2024 | https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin 1 09.04.2024
33 Cocy1ecTBoBaHNE PUPOABI U 1 bubmorexa [IOK
YeJIOBEYECTBA 16.04.2024 | https://m.edsoo.ru/863ebale
34 Pesepeurlii ypok. O0001IEHIE TEMBI 1
«Coo00111eCcTBa U IKOJIOTUIECKUE CUCTEMBD) 23.04.2024
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT' O INTPOLECCA
OBA3BATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKUE MATEPUAJIbBI U151 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET






