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Pazgea 1. [losicHuTeabHAad 3aIHCKA

Pabouas mporpamma mo 6GMOJOTHHM COCTaBJI€HA HA OCHOBE:!

— DenepanbHOl  00pa30BaTENbHOW  MPOTPAMMBI  CPEIHETO oO1ero
oOpa3oBaHus;

— denepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIBHOTO CTaHIAPTa CPEAHETO
oO1urero oopaszosanus (06HOBIEeHHBINH OI'OC);

— @epaepasibHOM paboueld mporpaMMbl CpeHero oO0mero oOpa3oBaHUs MO
ounonoruun: buonorua. 10-11 knacc.

— ®enepanbHO paboyell mporpaMMbl BOCITUTAHUS

[Ipu pazpaboTke mporpaMmbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY
JUTSL OTIpeNIeIeHHsI TIOJX0A0B K (POPMUPOBAHUIO COJEPKAaHUS yueOHOrO MpeaMeTa
«buonorus» cocraBwim: KoHuenryaiabHele monoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jei, ColepKaHus, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOIIMX LENIX U
IOPUHLIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPETHETO
obOmero ooOpazoBanusi B Poccuiickoit ®enepanuu, a Takke IMOJOKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonorum Aa€T NpeICTaBlIeHUWE O LesX, 00 obmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3iejiaM U TeMa,
PEKOMEHIyEMYIO TIOCIEA0BATEIbHOCTh U3YUEHHsI YUEOHOr0 Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXCsl.

B nporpaMmme mo OuosiorMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JINYHOCTHBIM, METalmpeIMETHbIM U MPEJAMETHBIM pe3yJbTataM
oOydueHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIMXCcsi MO OCBOCHUIO COJEp KaHUs
OMOJOrMYECKOro 00pa30BaHMs.

B nporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi yPOBEHB) peaini30BaH
OPUHLIMAI TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
POCMATPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  IEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, IPEJCTaBICHUN O 3J0POBOM
oOpa3e XM3HM M OEpPEeKHBIM OTHOIIECHUEM K OKpYKAIOMIEH MPUPOIHOU Cpere.



[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKHX TEOPHil, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpamMMme MO OMOJOTHH YJEJIeHO BHUMAaHHE HCIOJIB30BaHUIO
NOJyYEHHBIX 3HAHUN B MMOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHbIX 33/]a4, B
TOM 4HCJe: NPOQUIAKTUKU HACJIEICTBEHHBIX 3a00JIEBaHUN 4YeENOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeCO00Pa3HOT0 TOBEACHUA B OKpY)KAIOIIeH MPHUPOAHON cpeae, aHalu3a
BJIIMSIHUSL XO3SIMCTBEHHOW JESITENBHOCTH YEJIOBEKAa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K NPUKJIAJHON HaNpaBICHHOCTU
yueOHoro npeamera «buosiorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOECIeUeHuUs
YCIIOBUH IJIsl pEIICHUsI OJTHOM M3 aKTyallbHBIX 3a7a4 IIKOJIFHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTOpass mpeanonaraeT (OpPMHUPOBaHHE Y  OOyYAIOIIMXCA
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHHUMAET Ba)XKHOE
Mecto. OHa obOecneunBaeT (HOPMUPOBAHUE Y OOYYAIOUIUXCA MPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, pacIIMpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, e€
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO31aET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  Mpupoibl, (OPMUPOBAHUS
(yHKUIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHoro odpasa
KU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHus,  COLUAIM3ALUU
oOyuaronuxcs. M3ydyenne 6uonorun odecrnednBaeT yciaoBHs Uisl (hOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBHl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPECTaBICHUSIMH U3 APYTUX Y4eOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O TpEIHA3HAYCHHH YYeOHOTO IMpeaMera
«buonorus» CcOCTaBUIM OCHOBY IS ONPEICICHUS TOIXOJOB K OTOOpY W
CTPYKTYPUPOBAaHUIO €r0 COACpIKAHMS, TMPEICTABICHHOTO B MPOrpPaMMe II0
Ouonoruu.

Otb6op coxepkanus ydeOHOro mpenamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypOCOOOPA3HOTO TOIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIIuecs: TOJKHBI OCBOUTH 3HAHWUA W YMEHWs, 3HAYUMbIC IS
dbopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIONNe aJeKBaTHOE IOBEACHHUE
YeJloBeKa B OKPYKAIOIIeH MPHUPOAHON cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHON
KU3HH M TIPAKTUYECKON AesTenpbHOoCcTH. Oc000€ MECTO B ITOW CHCTEME 3HAHUU
3aHHUMAIOT 3JIEMEHTBI COAECPKAHMSL, KOTOPBIE CIIy’KaT OCHOBOM A1 pOpMUpPOBaHUS



NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpa H
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4YyEeOHOro Marepuaja B IPOTrpaMMe I10
OMOJIOTMM OCYLIECTBICHO C€ Y4YETOM MPUOPUTETHOTO 3HAYEHHUs 3HAHUU 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpPTraHU3AlUU U
IBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorusn»
BBIJICJICHBI CIICYIOLINE COAEP/KATEIbHbIE JIMHNN: «bHONOrus Kak Hayka. MeTomabl
Hay4yHOro mno3HaHus», «Knerka kak Ouosoruueckas cucrema», «OpraHusM Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ne OpPraHu4ecKOro Mupay,
«OBOJIOLUSA KUBOU IPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

[enp u3yueHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOpPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOLIEHWU OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTtiwxkeHne nenu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOrMUYECKHUX TEOpHsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIax, CIyXaIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX MKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCA IO3HABATENIbHBIX, MHTEJUIEKTYyaJbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MW M MOAXOAOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOydaronmxcss oO0meil KyJabTypbl, (YHKIIHMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLIEHUBATDH SIBJICHUS OKPY’KAIOIIETO
MHUpa JKMBOW MPUPOJbI HAa OCHOBAaHWM 3HAHUW U OIbITA, MOJIYYEHHBIX MPH
U3y4YeHUU OMOJIOTUY;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIOCTPUPOBATH 3HAYEHUE
OMOJOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOU
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUS STUIECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;



OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIMIEHUS YPOBHS
IKOJIOTUYECKOM KYIBTYpPHI, A1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MPUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B TOBCEIHEBHOM KU3HU AJIS
OLICHKH ITOCJIEICTBUI CBOEH JESITEIBHOCTH 110 OTHOLIEHUIO K OKPYXKAIOIIEH cpele,
COOCTBEHHOMY 37J0pOBBIO, OOOCHOBAaHHE U COOIIOACHHE Mep NPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpasoBanus «buomorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM Y4YEOHBIM IPEAMETOM, BXOIALIUM B
cocTaB peaMeTHON 00sacTh «EcTecTBeHHO-HAYUHBIE TIPEAMETBDY.

Jliis u3ydyeHust Onosiorny Ha 6a30BOM ypOBHE CpEHETr0 0011ero oopa3oBaHUsl
orBoauTCcs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 gac B HEZeN0).



Paznen 2. Conep:xanue o0y4eHusl.

10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl O3HAHUS KUBOW MPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble ¥ NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpTraHU3aAIIU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B Kkierke. lloamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamMuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHIApUM M TacTua. Bunbl minactuna. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIONICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpOeHUs KIETOK pPACTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OaKkTepun. 3HAUCHUE XEMOCHUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradonuzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbM nuki Bupyca CIIM/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KnerouHplii UK, WM JKU3HEHHBIM Luki Kietku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MpOUCXOAIINE HA CTagusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IBETKOBOI'O PACTCHUS: CTPOCHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lemenue kieTku Oaktepuity, «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SHleKIIeTKa MieKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TEHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTnYecKkasi CUMBOJIMKA, UCOJIb3yeMasl B CXEMaxX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporameTHble oOpraHu3Mbl. HacimenoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbIN psi U BapyuallioOHHAsT KpUBas.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C IMOMOULIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICUCHUS] TEHETUYECKHIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpeliuMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabota Ne 6. «M3yueHne MoanpUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbI 1 MHAUBUAYAIbHBIA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoosmempl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. liBanosay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYIBTYpHI H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TMEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuUHU3Ma. JIBMOKYIIUME CHUJIBI HBOMIONMU BUAOB 10 J[lapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0oTOOp — HampaBisionwii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHM3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsiuum»,  «MyTtanuuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapar «Jlpo3oduna» (HopMma, MyTanu (GOpMbI KPHUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOU BoMoMU. HavanbHblie Tamns
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HSBONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsaliuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJICNKA WU
M300pKEHHUST KAMEHHBIX OpYJIui TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpaKkTUHYeCKUE PadoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3Jeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Bu bl OMOTHUYECKHUX B3aUMOJICCTBUMU:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ IK0JIOrH4YeCKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3IKOCUCTEMBI: TPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKUIMU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Onochephl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUST B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ounochepry, «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmuKamnus « TUMuYHbIe OMOILIEHO3bI», TepOapwHii
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit ®enepanmu, H300paxeHHUs] OXpPaHSEMbIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



Pa3nen 3. [lnannpyemble pe3yabTaThbl 0CBOEHHUS POTPAMMBI.

Cornmacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJibTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA Npeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYArOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBaUMU K OOy4YeHHI0  OHOJIOruw,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUrarOTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSIAKY, YEJIOBEKY TPyZa U CTapLIEMy MOKOJIEHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepainuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTh O0YYArOIINUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLIECCE PEaJn3alli OCHOBHBIX HAaIPaBICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIICCTBEHHBIX OTHOIIECHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN M HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W CaMOOOpPa30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIGHKM MX BO3MOJXHBIX IOCJHEACTBUM s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIL30BaHUEM  (COONMIOACHUE  TNpaBWil  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUH JIsI COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydaromuxcs, GopMupyeMoit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIAININX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAy4YHOU JeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B I[O3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHWE,  U3MEpPEHHUEe,  OKCIEPUMEHT U JIPYTHX),
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIUXCs, CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCAJIbHblE yuyeOHbIE JEWCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEPHbIC MPHU3HAKHU, YCTAHABIUBATH
CBSI3M C IPYTUMHU MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl O0BsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBICHUS
CYILLIECTBEHHBIX CBSI3el M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaK)K€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ Y4ETOM aHaIM3a HWMEIOIIMXCA
MaTepUAJIbHBIX U1 HEMAaTEPUAIIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIET0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUs, HAaXOAUTh APTYMEHTHI IS JI0KA3aTEelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTe yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WMHTepHeTe), aHaIU3upOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKoM HMHPOpMALUEH: MPUMEHATh XUMHUYECKHE, (QU3NYECKHEe U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KHU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBIIIOJIHEHHS MpearaeMou
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IJIaH JIEHCTBUIA,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHUBAaTh HAEU C TMO3ULIUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBISBICHHA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HaHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPHUHUMATHh PEIIEHUS MO HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorusn»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, UHTEPIIPETALIUN U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpenmMeTHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mnpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEpPruM), TOMEOCTa3 (CaMOperyslus), ypoBHEBas OpraHu3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4enus (0 meHTpax MHOTO0Opas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUHA U 3aKOHOB, YMECHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI dHEPTUM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meiho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3/I0pOBbsI M 370POBBS
OKPYXAIOIIUX JI0JIEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIEH
NPUPOTHONU cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh DJJIEMEHTAPHbIE TEHETUYECKUE 3ajlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEICKa3aHUs HACJICIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHbIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUSA U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJECpKAHUE OWOJIOTHYCCKUX TEPMHUHOB W TIOHSITHIA:
BU/I, TIOMYJISAINSI, TeHOMOH I, DBOJIOIHS, ABMKYITUE CHIIBI ((haKTOPBI) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMu  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (SBONIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKass TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEAyeMbIMH BEIMYMHAMHU, OOBSCHEHUE MOTYYECHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMECHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TNOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTrEHHBIX HM3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIEHWBATh MW HMHTEPHPETHPOBAThH HHGOPMAIIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.



Paznen 4. TemaTnyeckoe IJIAaHNPOBAHME

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
bubnunoreka LIOK
! brosorus kax Hayka 2 05 https://m.edso0.ru/7f41¢c292
2 JKuBble cUCTEMBI M KX OpPraHU3allys 1 bubmorexa HIOK
p t https://m.edsoo.ru/7f41¢292
N bubnuoreka [{OK
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
4 FKM3HEAEATENLHOCTS KICTKH 6 1 https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHUE 1 HHIUBUAYAIbHOE PAa3BUTHE 5 1 bu6nmorexa LIOK
OpraHu3MOB https://m.eds00.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 8 1 9 bu6mmoteka IIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
7 Cenekrust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
bubnmnorexa LIOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 45



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 15 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7f41ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MeTo/1b1 TO3HAHUS )KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
«HMcnonp30BaHue pa3IMUHBIX METOIOB 1 0.5 bubmmorexa [JOK
P A ' https://m.eds00.ru/863e6122
MIPY U3YICHUH OMOJIOTUICCKUX
O00BEKTOBY
bu6mmoreka [JOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
buonornueckue cucremsl, NPOLECCH U 1 bubnuoteka [JOK
UX U3Y4ECHHE https://m.eds00.ru/863e6564
XuMHYECKU cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MHHEpaJIbHBIE COIU https://m.edso00.ru/863e674e
bu6mmorexa [IOK
b .C 0 1
SITKCH. LOCTAB 1 CTPOCHHE DETROB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
katanmsaTopskl. JlabopaTtopHast pabota
Ne 1 «M3yueHune KaTaTUTHICCKOM 1 0.5 bubmorexa HOK
B yi ' https://m.edso00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMHJIa3bl WM KaTalasbl)»
VraeBonsl. JInnunael 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

bubmuorexa [JOK

8 Hywaentoseie knerotsl. ATO https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI U3YUEHHUSI KIETKU. bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kitetka kak nesnoctHas xKuBas
cucreMa
CtpoeHune 3yKapuOTUYECKON KIIETKH.
Jlaboparopnas pabota Ne 2
«W3yueHune cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCaHUE»
OOmeH BelecTB Uiu
12 MeTabomn3M.DOTOCUHTES. bubmorexa LIOK
https://m.eds00.ru/863e766¢
XeMOCHHTE3.
. bubmuorexa [JOK
13 DHepreTHieckuii oOMeH https://m.edso00.ru/863e7aae
14 KonTponbnast padota Ne 1 " OcHOBBI bubnuoreka [IOK
IATOJIOTHI" https://m.edso00.ru/863e7c98
JKu3HeHHbIH UK KICTKU. [leneHue
kJeTku. Muros. JlabopatopHas Butmorexa LIOK
15 pabota Ne 3 «HabGumroieHre MuTO3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTax»
buocunTes Oenka. Peakmst bubmuorexa [JOK
16
MaTPUYHOT'O CHUHTE3A https://m.eds00.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka Bubmiorexa LIOK

https://m.eds00.ru/863e796e



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/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie GopMbI )KU3HU — bubmumoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopuas padota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHne cTpOeHUs NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
29 WnauBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bubnuoreka [IOK
HACJIEeICTBEHHOCTH U N3MEHYUBOCTU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACIEIOBaHUS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [OK
P ' pu https://m.edso00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKPEIIBaHNe. 3aKOH
25 fezaminiloro H':;HI: OBaHMS bubmorexa HOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJOBaHUE
npu3HakoB. JlaboparopHas pabota Ne
26 5 «M3yueHue pe3ynbTaToB 05 bubnmoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPCIIMUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpemapaTax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

T'enetuka nona. Hacneqosanue

bubmuoreka [JOK

27
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
M3menunBocTh. HenacneacTBeHHas
M3MEHUYUBOCTh. JlaboparopHas paboTa

28 Ne 6. 3ydenue Mo (pUKAIMOHHOM 05 bubnmoreka [JOK
HU3MEHYMBOCTH, TOCTPOECHHUE ' https://m.eds00.ru/863e8efe
BapUAIMOHHOTO Psijia U
BapHaIllMOHHON KPUBOM»

HacnencrBenHass '3AMEHUYHBOCTD.

29 Jlaboparopuas padota Ne 7. «AHamu3 05 bubmmoreka [JOK
MyTalui y 1po30(UIIbl HA TOTOBBIX ' https://m.edso00.ru/863e8efe
MHUKpOIIpernapaTax»

I'eneruxa yenoseka. [IpakTuueckas BuG 110K
noOJInoTEKA

30 abora Ne 2. «CocraBiieHre 1 aHAJIN3 0.5
p https://m.edso0.ru/863e8d78
POJIOCITOBHBIX YEJIOBEKAY.

PesepBHelit ypok. O60011IeHHE T10

31 TeMe «HacieacTBEHHOCTD U
W3MEHUYUBOCTH OPTaHU3MOB
KonrtponbHas pabora Ne 2 "

32 Pa3MHOKeHHE OpraHM3MOB U OCHOBEI bubmorexa HOK

" P https://m.eds00.ru/863e9214
F€HETHUKHU
Ceneknus Kak HayKa U IpoIiecc .
33 Mertonab! 1 IlOCTI/I)}IICI;HI/ISI feneKuHH bubmorexa [TOK
. " https://m.edsoo.ru/863e9214
pacTeHHid U KUBOTHBIX
buoTexHonorus kak orpacib
MPOU3BOACTBA. BUACOIKCKYpCHS NITH
P P bu6mmoreka [IOK
34 Okckypeust «OCHOBHBIC METOBI U

JOCTHKEHHSI CEJIEKIIUU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO

https://m.edso00.ru/863e9336



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

CTaHIUIO, IJIEMEHHYIO (hepMmy,
COPTOMCIIBITATENIBHBINH Y4acTOK, B
TEIUIMYHOE XO03SIHCTBO, J1a00paToOpuIo
arpOyHHUBEPCUTETA WA HAYYHOTO
neHTpa YenssOmHCKoN 00acTH )».

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

4.5




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTus peacTaBieHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipodpostions 1 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak SIeMeHTapHas
€MHHIIA BUJIA ¥ DBOJIOIIH.
4 JlaGopatopHas padota Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPUIO»
5 JIBroky1e cuibl (3JIeMEHTapHbIe 1 bubnuoreka [IOK
(baKTOpBI) IBOJIOLUH https://m.edsoo.ru/863e9da4
N bubnmuotexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 https://m.edsoo.ru/863e9edo
PesynbTath! 3BOMIIOLINN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Omnucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKkTepa»
8 Hampasnenus u nytu 1 bubnuoreka [IOK

MaKpO3BOJIOLUA

https://m.edso0.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

Heob6patumocts 3BOMIOLMN

Ucrtopus xxu3nu Ha 3emiie U METO/IbI

10 n
e€ U3yueHus

1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha bubnmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3eMiie 1o 3paM U bubnmoreka [JOK
IIEpUOIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PaCTUTENBHOTO U YKUBOTHOT'O MUPA.

[IpakTuueckast padora Ne 1 bubnuoreka [IOK

13 0.5
«M3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
PACTCHHIA U )KUBOTHBIX B
KOJUTEKIIHSX
CoBpeMeHHas cuctema
OpPraHUYECKOT0 MHpA.

14 Buneoskckypeus nin OKCKypeus bubnnoreka [JOK
«IBOIONUS OPTAHUYECKOTO MHUPa Ha https://m.edsoo.ru/863ea48e
3emiie» (B €CTECTBEHHO-HAYYHBIH
WIN KpaeBeJUecKuil My3ei).

bu6mmorexa [IOK

15 DBOJTIOHS YeJIOBEKa (AaHTPOTIOTEHE?) https://m.edsoo.ru/863eac2c

16 JBwxymme cuibl (paxTops) bubnmuotexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaIUU IBOJIOLUU
yelioBeKa

18 Yenoseueckue pacel U NPUPOIHBIE bubnnoreka [HOK
ajanTaluy 4yeiaoBeKa https://m.eds00.ru/863eaea2

19 O00011EeHME 110 TEME



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

«BO3HUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3emuie» KonTponbHas padora Ne 1

20 DKOoJIoTus Kak HayKa
Cpenbl 0OUTaHHS U KOJIOTUICCKHE
aktopsl.JlabopaTopHas pabora No
21 ?’Mo p(bonorwli)ecm/ll)e OC§6CHHOCTI/I 0.5 bubmorexa LHOK
p . ' https://m.edsoo.ru/863eafec
pacTeHui U3 Pa3InYHBIX MECT
obutanus"
AOluoTtndeckue (HaKTopsl.

99 JlaboparopHas pabota Ne 4. 05 bubnuorexa [JOK
«BnusHue cBeTa Ha POCT U pa3BUTHE ' https://m.edsoo.ru/863eb10e
YEPEHKOB KOJIEyCay»

bu6mmoreka [JOK
23 buotuyeckue dpakTopbl
¢ P https://m.edso00.ru/863eb348
DKONOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktudeckast pabora

24 Neo 2 «IToacuér nnotHOCTH 0.5
TIOTYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»

o5 CooOriecTBa OpraHu3MOB — bubnuotexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
DKOJOTHYECKHUE CUCTEMBI

26 (axocucremsl). Kamrakckuit 6op kak bubmorexa HOK

’ P https://m.edso00.ru/863eb46a
IKOCHCTEMA.
OCHOBHBIE TIOKA3aTeIIA YKOCHCTEMBI.
27 DKOJOTHYECKHE MUPAMHUJIbI bubmmorexa [JOK
_ DAMHIBL. https://m.edso00.ru/863eb5fa
CaoiictBa 3kocucteM. Cykieccust
28 [IpupoaHbie U aHTPOIIOT€HHbIE



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

9KOCHCTCMBI

29 buocdepa — riobanpHas 1 bubnnoreka [HOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e

30 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.eds00.ru/863ebd16
O606menue o teme " OCHOBBI

31 sxonorun” KoHTponbHas padoTta Ne 1
2.

32 UYenosedecTBo B Ouocdepe 3emin 1
Cocy1ecTBOBaHHE MPUPOABI U

33 yenoBeuecTBa. OCHOBHBIE 1 bu6mmoreka [IOK
9KOJIOTHYECKHE MPOOIEMBI https://m.edsoo.ru/863ebale
YensOMHCKOM 06macTH.

34 Peseprubiil ypok. O600611eHIE 1
W3YYEHHBIX TEM 3a TOJI.

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocBemenue»

buomnorus 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B.AxunonepHoe o6mectBo «3naTeabcTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

https://infourok.ru/ Madoypok Odurmansasiii cait OO0 «MHPOYpoK» - KypCHI,

TECThI, BUICOJICKIIUN, MATEPUAIIBI I YIUTEIIS
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/ B
MOMOIIb YUYUTEII0 OHMOJIOTHH: OecIIaTHRIE paboune MPOrpaMmBbl,

TEXHOJIOTUYECKHE KapThl U KOHCIIEKTHI YPOKOB, BEOMHAPHI 1O OMOIOTHI

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

https://yandex.ru/search/?text=pamrtpoccuiickas+anekrponHas+ikosatoduiiuat
pHBI+calT Clid=2270455

banerid=0500000134%3A5d6cbc5bch5h4c0026345978 win=401 Ir=56



https://bio-ege.sdamgia.ru/ Pemry EI'D

https://www.bio-fag.ru/33ubrominimum.html 3y6pomuaumym no 6uosoruu






