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IIOACHUTEJ/IBHASA 3AIIMCKA

ITpu pa3paboTKe MporpamMmbl MO0 OMOJIOTHUM TEOPETHUYECKYI0 OCHOBY IS
oripefie/ieHUs] TIOAX0J0B K (hOPMHUPOBAHUIO COZiepKaHUs yueOHOTro mpeameTa
«buonorusi» cocraBuM: KOHLenTyasbHble mnosiokeHuss PI'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1iefield, CO/lep)KaHUsl, pe3y/bTaTOB O00ydyeHUs1 U
TpeOOBaHMM K YPOBHIO IOZATOTOBKH BBITyCKHHUKOB, TOJIOKEHUS 00 00mmx
L[efsIX W TIPUHLIAIIAX, XapaKTepU3YIOL[UX COBPEMEeHHOe COCTOSHHE CHCTEeMbl
cpepHero oOmiero obpaszoBaHusi B Poccuiickoni ®egeparyn, a Takxe
TI0JIOXKEHHMSI O CrielfuduKe OUO0/IOTHH, €€ 3HaUeHUH B MIO3HAHUM KUBOW TIPUPO/IBI
u obecrieyeHNH CyIIeCTBOBaHHUSI 4dejioBeueckoro obOijectBa. CorsacHo
Ha3BaHHBLIM TIOJIOJKEHUSIM, OIfpe/ie/ieHbl OCHOBHBIE (DYHKIIMU TIPOrPaMMBbI TI0
buonoruu 1 eé CTpyKTypa.

[Tporpamma 10 OHoOMIOTMM AAET TIpe/iCTaB/ieHWe O IienssX, 00 oOiei
cTpaTerdyd OOyYeHWs, BOCITUTAaHHWS W Pa3BUTHS OOYyUarol[UXCs CpeACTBaMU
yuebHOro mipeameTa «buosorusi», oripefenser ob6s3arebHOE TIpeAMETHOE
coZiep>kaHue, ero CTPYKTypy, pacrpefie/ieHde TI0 pasjeaM W TeMaM,
PEKOMEH/IyeMYI0 T10C/IeIoBaTe/IbHOCTh HW3yueHHWs yuyeOHOro marepuana C
YUETOM  MEXKIIPeJIMETHBIX YW  BHYTPUIIPEAMETHBIX  CBs3eM,  JIOTHMKU
oOpa3oBareIbHOIO TPOoliecca, BO3PaCTHLIX 0COOEHHOCTeN 00yJaroIxCs.

B mniporpaMMe 10 OWMONOTMM TaKXKe YUUTHIBAIOTCS TpeOOBaHUS K
TJIAHUPYEMbIM JIMYHOCTHBIM, MeTarlpeIMETHBIM U TIPeJJMETHBIM pe3yJ/bTaTaM
oOyueHusI B (OPMHPOBAaHMM OCHOBHBIX BHZIOB YyueOHO-TIO3HABATe/LHOM
JesITe/IbHOCTH/yueOHbIX eCTBUM O0yuaroluXcst TI0 OCBOEHHIO CO/IePyKaHus
bronornueckoro o6pa3oBaHusI.

B mnporpamme 10 Oumosornn (10-11 kmacchl, 06a30Bblii  YPOBEHB)
peasii30BaH TPUHIMI TIPEeMCTBEHHOCTA B H3yuyeHMu Owuosioruu, Gmarogaps
yeMy B HeW TMPOCMATPUBAETCs HaMpaBAeHHOCTh Ha pa3BUTHE 3HAHUMH,
CBSI3aHHBIX C (OPMHUPOBAaHHWEM eCTEeCTBEHHO-HAyUyHOrO0 MHPOBO33peHUs,
I[EHHOCTHbIX ~ OpHWEHTalMi  JIMYHOCTH,  JKOJIOTMUECKOTO  MBIIUIEHUS,
TIpe/ICTaB/IeHd O 370pOBOM oOpa3e J>XM3HH W OepeXXHbIM OTHOIIIEHHWEM K
OKpy’Kawoljerd rmipupogHoud cpefe. Ilostomy Hapsify C  WU3ydyeHUEM
00111e0M0IOTUYEeCKUX TEeOpUl, a TakKe 3HAaHUH O CTPOEHUHU >KUBBIX CHCTEM
Pa3HOTrO paHra W CYIHOCTH OCHOBHBIX IPOTEKAIOIUX B HHUX IIPOIIECCOB B
rporpaMMe 10 OHOJIOTHM y/ie/ieHO BHUMaHHE HCIIO/b30BAaHUIO IT0/TyUYeHHBIX
3HaHUH B TIOBCEJTHEBHOM JKWU3HU JIJIs PellleHHUs IPUK/IaZHBIX 3a/layu, B TOM UHCJIe:
NMpOobWIAKTUKA  HACAeJCTBEHHbIX  3a00/ieBaHUN  Ue/lioBeKa,  MeAUKO-
TeHeTHYeCKOTO KOHCY/IbTUDPOBaHMUS, 000CHOBaHUS 9KOJIOTHUECKU



1jesiecooOpa3HOro TIOBe/ieHHsI B OKpYJKalollled TIPUPO/IHOM cpejle, aHaau3a
B/IUSIHUSL X031 CTBEHHOM [IeSITeJTbHOCTH UesioBeKa Ha COCTOSIHUE TPUPOHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTeM. YCWeHWe BHUMaHUS K  TIPUK/IQHOU
HampaB/ieHHOCTH  ydyeOHoro  mipegmeTra  «buojorusi»  MPOAUKTOBAHO
Heo0X0JUMOCTBI0 ObecrieueHUsT YCJIOBUM /ISl pellieHUs] OJHOW U3 aKTyaTbHBIX
3aZlau IIKOJILHOTO OWOIOTHYeCcKOro 00pa3oBaHMs], KOTOpas TpeAriosaraer
¢dopmupoBaHre y 00yJarouuxcsi ClIOCOOHOCTH aflaliTUPOBAThCs K M3MEeHeHHUsIM
JUHAMHWYHO Pa3BUBAOIIEr0Csi COBPEMEHHOT'0 MUDa.

buosiorust Ha ypoBHe cpezHero o0iero obpa3oBaHus 3aHUMaeT BaKHOe
mecTto. OHa obecrieurBaeT ¢opMHpoBaHMe y 00yuarol[UXCsl MpeJCcTaB/lieHUuN 0
Hay4yHOU KapTWHe MHpa, pacuiupsieT U 000011iaeT 3HaHUS O >)KUBOM TIpUpPOZe, eé
OT/IMUMTEbHBIX TIPU3HAKaX — YPOBHEBOW OpraHM3alliyd W 3BOJIIOLIAW, CO3JAET
yCJIOBUSI  [Isi: TIO3HAHWS 3aKOHOB JKMBOW  TPHUPOABI, (POPMHUPOBaHUS
(YHKIMOHAIbHOM TPaMOTHOCTH, HAaBBIKOB 3[10pOBOro M Oe3omacHoro obpasa
JKU3HH, SKOJIOTUUECKOTO MBbIILJIeHNs], LIEHHOCTHOTO OTHOIIEHUS K >KUBOU
TIPUPO/Ie U UesIOBEKY.

Bonbiiioe  3HaueHWe  OuosiorMsi  UMeeT  TaKXke i pelleHus
BOCTIMTATe/bHBIX WM pa3BUBAKOIIMX 3afiau cpefgHero obiero obpa3oBaHus,
copanu3aluu obyuaromuxcs. V3yueHue Ouosioruu obecrieurBaeT YCIOBUS
ot GOpMHUDOBaHHS ~ UHTEJUIeKTyaslbHBbIX, KOMMYHUKAIIUOHHBIX |
WH(GOPMALMOHHBIX ~ HABBIKOB, 3CTeTUYECKOW  KYJbTYpbl, CIOCOOCTBYeT
WHTerpaiuu O1Mo/IornuecKrx 3HaHUM C TIPeZCTaBIeHUsIMU U3 APYTUX yueOHbIX
1peJMeToOB, B YaCTHOCTH, GU3WKWA, XUMUU U Teorpaduu. Ha3BaHHBIe
TI0JIO’KEeHUSI O TpeAHa3HaueHWU yuyeOHOTo rpeamera «buonorusi» cocraBumm
OCHOBY [I/Isi Oripefie/ieHUs] TOAXOAOB K OTOODY W CTPYKTYpHPOBaHHIO €ro
CoZiep>KaHusl, MPe/ICTaBJIeHHOT0 B TIPOrpaMMe T10 OMOJIOTHH.

Ot6op cogeprkaHusi yueOHOro TipeiMeTa «brosiorusi» Ha 6a30BOM ypOBHE
OCYIIIeCTBMEH C TIO3UI[MM Ky/JIbTypPOCOOOpPA3HOTO IOAX0/a, B COOTBETCTBUU C
KOTOpBLIM 00yuyaroriuecss JO/DKHbI OCBOWThH 3HAHUSI U YMEHUSs, 3HaUMMble /s
dopmupoBaHus 001iell KyJbTYphl, OMpeje/stolie aJeKBaTHOe TI0Be/leHHe
yesioBeKa B OKPY>Karol1Leli MPUPOIHON Cpejie, BOCTpeOOBaHHbIE B TIOBCEHEBHOM
JKWU3HU W TIPAaKTHUeCKou AesrenbHOCTH. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUMN
3aHMMAlT 3/eMeHTbl CO/Iep>KaHusl, KOTOpble C/Iy)KaT OCHOBOW /ISt
dbopmMUpOBaHHs TpPe/CTaBIeHWA O COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapThHe MHpa M LeHHOCTHBIX OPHUEHTAlUsIX JIMUHOCTH, CMOCOOCTBYIOLIUX
ryMaHHU3al[ui OMOIOrMuecKoro 0Opa3oBaHusl.

CTpyKTypyUpOBaHUe cofiep>kKaHUsi yuyeOHOTrO maTepuasia B TporpaMme Ti0
OMO/IOTUM  OCYIL[eCTB/IEHO C YYETOM TPUOPUTETHOTO 3HaueHus 3HaHUU 00



OT/IMUKTEbHBIX 0COOEHHOCTSX YKUBOU MPUPO/IbI, O €€ YPDOBHEBOM OpraHU3aluu
¥ 9BOJIIOLIMA. B COOTBETCTBHMM C 3TMM B CTPYKType yueOHOTO IpeaMeTa
«buonorusi» BblZie/ieHbl CleAyIOLMe COoJiepKaTe/bHble JTUHUU: «brosorus Kak
HayKa. MeTo/pl Hay4yHOro IMo3HaHMsI», «KjieTKa Kak Ouoiornueckass CUCTeMa»,
«OpranmsM Kak Owuosoruueckass cucrema», «CucremMma W MHOrooOpasue
OpPraHUYecKoro Mupa», «OBOMIOIUS JKUBOW TIPUPOABI», «IDKOCUCTEMbBI U
MIPUCYILMEe UM 3aKOHOMEPHOCTU».

Llens n3yuenust yuebHoro mpeamera «buomnorus» Ha 6a30BOM ypoBHE —
oB/laZieHre OOyYalmIIUMUCA 3HAHUSAMU O CTPYKTYPHO-(DYHKLIMOHA/ILHOU
OpraHM3alliyd >KUBBIX CHUCTEM Ppa3HOTO paHra W TpuobpeTeHHe yMeHUM
WCTI0/Tb30BaTh 3TH 3HAHWS [/ TPAMOTHBIX JI€HCTBUM B OTHOIIEHHWH OOBEKTOB
JKUBOU TPUPOZBI U PellieHUsI pa3/IMUHbIX XKU3HEeHHBIX MPobieMm.

HNocTwxkeHue 1ieid u3yueHusi ydeOHoro tipegMerta «buosiorus» Ha
6a30BOM ypoBHe o0ecrieunBaeTCs pellieHreM CJIeyroIuX 3a/au:

OCBOEHHE O00YYarOIMMUCS CUCTEMBI 3HAaHWUH O OMOOTMUECKHUX TeOpHsX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, THIOTe3ax, I[IpaBUIaX, CIy’Kallux
OCHOBOM [i7151 pOpMUPOBaHUSI Npe/ICTaB/eHN O eCTeCTBeHHO-HayuHOU KapTHHe
MHpa, O MeTOlaX HAyyHOrOo TI03HaHWS, CTPOeHHWH, MHOroobpasuu W
0COOEHHOCTSIX JKMBBIX CHUCTEM pa3HOTO YPOBHS OpraHM3allid, BbIJAIOL[AXCS
OTKDBITUSX ¥ COBPEMEHHBIX UCC/IeIOBaHUSAX B OH0/IOTHY;

¢dopmrpoBaHre y 00yuarol[uXcsl TI03HaBaTebHbIX, UHTE/IIeKTYaabHbIX U
TBOPUECKUX CIIOCOOHOCTeM B TIpollecce aHaiM3a JaHHbIX O TyTSX Pa3BUTHUS B
Ovonoru Hay4yHBIX B3TJISI/IOB, WM U TOAXO0/0B K M3yUeHHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHSI OpraHU3al[uH;

CTaHOBJeHWe y oOydaromuxcsi oOIeil KyJbTypbl, (QYHKIMOHATbHON
rPaMOTHOCTH, Ppa3BUTHe YMeHUM OOBSICHATb W  OIleHWBaThb  SIBJEHUS
OKpYy’Kaloll[ero MHpa >KUBOW MPUPOJbI Ha OCHOBAaHWW 3HAHUN U OIbITA,
TI0JTyUeHHBIX TIPY W3y4eHUH OMO/Ioruy;

dopmupoBaHre y oOyuaroluXCs yMeHWW WTFOCTPUPOBAaTh 3HaueHHue
O6uoOorMuecKMx 3HaHWUN B MPAKTUUeCKOW JesTelbHOCTH 4Ye/ioBeKa, Pa3BUTHUU
COBpEMEHHBIX MeUI[MHCKUX TEXHOJIOTHH U arpoOMOTeXHOIOTHA;

BOCTIUTaHHe YOEKIEHHOCTH B BO3MOXXHOCTH TTO3HAHUS Ue/IOBEKOM >KUBOM
MPUPOJBI, HEOOXOJUMOCTH OEepe)KHOro OTHOIIeHWs K Hel, CoOMoaeHs
3TUYECKUX HOPM TIpU TPOBeIeHNH OMOIOrHuecKrX UCCie/J0BaHuM;

OCO3HaHWe I[IeHHOCTH OMOJIOTHYEeCKMX 3HAHWUN [/l TIOBBLIIMIEHHS YPOBHS
9K0JIOTUYECKOU KYJIbTYPBI, AJis (HOPMUPOBAHUSI HAYYHOTO MHUPOBO33DEHMUS;

rpuMeHeHre TIPUOOpPeTEHHBIX 3HAHUM M YMEHHM B TTOBCEHEBHOM >XKM3HU
JI7IS1 OL|@HKU TI0C/Ie[ICTBUM CBOEH JesATe/IbHOCTU M0 OTHOIIEHHUIO K OKPY Karoleu



cpefle, COOCTBEHHOMY 3/10POBBIO, OO0OCHOBaHMEe U coO/rofeHHe Mep
rpouIakTUKY 3ab01eBaHUM.

B cucteme cpegHero obiero obpa3oBanusi «buosorusi», usydyaemasi Ha
6a30BOM YypOBHe, sIBJIsieTCSI 00si3aTelbHbIM yueOHbIM TIpeMeTOM, BXOZSIIUM B
cocTaB TipeiMeTHOU 06/1acTh «ECcTecTBeHHO-Hay4HbIe TIPeiMeThI».

Ins wu3ydyeHuss Ouonorud Ha 0a30BOM ypOBHe cpefiHero 00iijero
obpazoBanust oTBogUTCS 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hefie/ni0), B
11 knacce — 34 yaca (1 yac B Hezesr0).



COJEPXAHUNE OBYUYEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

buosiorus kak Hayka. CBs3b 6uonoruu c 001jeCTBeHHBIMU, TEXHUUECKUMHU
M JPYTMMHU eCTeCTBEHHbIMM HayKaMu, (uaocoduen, 3TUKOW, 3CTETUKOM U
npaBoM. Posb Guosiornv B JOPMUPOBAHUM COBPEMEHHOM HayYHOM KapTHHBI
mupa. CrucreMa 6MOMOTMUECKUX HayK.

MeTtoapl TIO3HAHUS >KMBOW TIpUpOAbI (HabsrofeHWe, JKCTIEPUMEHT,
OnucaHve, U3MepeHue, Kaaccudukalusi, MOJeJIUpOBaHue, CTaTUCTHUYeCKast
00paboTKa /JaHHBIX).

JleMoHCTpanuu:

[Toprpetsl: Y. Hdapsun, I'. Mengens, H. K. Konbrios, k. YorcoH u ®.
Kpuk.

Tab/uIel ¥ cXeMbl: « MeTOo/IbI TI03HAHUS )KUBOU TIPUPO/TI».

JIabopaTopHble 1 MpaKTUYeCKHe padoThI:

[TpakTrueckass pabora Ne 1. «Vcmo/sib30BaHWE pa3IUUHBIX METOZOB TpHU
H3yueHUH OMOJIOTUUeCKUX 0O BEeKTOBY.

Tema 2. )KuBble cuCTeMbl U MX OpraHu3aLus.

JKuBbie cucrembl (OMOCHCTEMBbI) Kak TIpeMeT W3y4deHUs OWOJIOTHH.
OTnnure XUBBIX CUCTEM OT HeOPraHUUeCKOW MPUPOJbI.

CpoiicTBa OuocucTeM U UX pa3HooOpasve. YDOBHM OpraHu3aluu
OouocucTeM: MOJIEKY/ISIPDHBIM,  K/I€TOUHBIM, TKaHeBBbId, OpraHW3MeHHBIH,
MOMYJIILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIU (broTeo1IieHOTHYECKHI),
buocdepHbIit.

JleMoHCTpanum:

Tabmuiet U cxembl: «OCHOBHBIe TIpU3HAaKWA O KU3HW», «YPOBHHU
OpraHu3aly KUBOW MPUPOJbD».

Ob6opyzaoBaHue: Mozenb Mosekysisl [JHK.

Tema 3. XuMHUeCKHUH COCTaB M CTPOEHUE K/I1eTKH.

XVMHUYECKUN COCTaB KJIeTKU. XMMUYECKHEe 3/IEMeHThI: MaKpO3JIeMeHTHI,
MUKpO3JIeMeHThl. Bozia 1 MrHepa/nbHble BellleCTBa.

@®yHKIMM BOAbl M MUHepa/JbHbIX BelllecTB B KieTke. [logmeprkaHue
OCMOTHUUEeCKOro basaHca.

Benku. CocTaB u cTpoeHue 6e1KoB. AMUHOKUCIOTBI — MOHOMEphI Oe/TKOB.
He3ameHnumble W 3aMeHHMble aMUHOKUC/IOTBL. AMMWHOKHMC/IOTHBIM COCTaB.
YPpoBHU CTPYKTYpbI 6e/TKOBOM MO/IEKYJIbI (TIepBUYUHAs, BTOPUYHAsI, TPeTUUHAas U



yeTBepTHMYHAsi CTPYKTypa). XuUMHUecKue cCBoicTBa OesikoB. buosioruueckuve
(byHKIMM OesKOB.

depmeHThl — OuosiorMyeckue KaTanu3aTopbl. CrTpoeHue (hepMeHTa:
aKTUBHBIM 11eHTp, cybcTpatHas crerududyHocTh. KodepmeHThl. BuTamMuHBI
OTnnuusi pepMeHTOB OT HEOPTaHUUECKUX KaTaln3aTOPOB.

YrneBoApl: MOHOCaxapuzibl (T/IFOKO3a, pubo3a U Ze30KcMprbo03a),
Jwvcaxapuipl  (caxapo3a, JaKTo3a) W ToJvcaxapuzbl (Kpaxmas, IJIMKOTeH,
1e/uit0s103a). bruonornyeckre GyHKLUU yI/1€BOJIOB.

Jlunugel: Tpurnuuepuzpl, docdoaunuabl, crepouzibl. ['MapoduibHO-
ruzipopobHbie cBoiicTBa. buosornueckue QyHkUMU unugoB. CpaBHeHHe
yT71eBOZIOB, Oe/KOB U JIUTIH/IOB KaK UCTOUHUKOB SHEPTHUH.

Hykneunoseie kuciorel: JHK u PHK. Hykieorugsl — MoOHOMepEI
HYK/IeMHOBBIX KUCI0T. CtpoeHve u ¢dyHkiuu [JHK. CTpoeHue u (QyHKLIMU
PHK. Buasl PHK. AT®: cTpoeHue u pyHKLIUM.

[Mutonorus — Hayka O KieTtke. KierouHas Teopuss — Tipumep
B3aUMO/IeiCTBUS Ufled U (DAaKTOB B HAYUHOM TO3HAHUM. MeTO/bl H3yueHust
KJIeTKH.

KneTka Kak 1ie/iocTHasi »kuBas cucreMa. OOlue TpU3HAKK KJIETOK:
3aMKHyTasi Hapy>kHasi MeMOpaHa, MoJsiekysibl [JIHK Kak reHeTnyeckuii amrapar,
crcTeMa CcHUHTe3a bestka.

Tumbl KIeTOK: yKapuoThueckass U TIpoKapuoTudeckas. OcobeHHOCTU
CTpOeHUsI TIPOKapuoTHUeckou kieTku. KieTouHasi creHka 6akTepuii. CTpoeHUe
5YKapUOTHYEeCKOM KieTKH. OCHOBHbIE OT/IMYMS PaCTUTE/bHOM, >XUBOTHOM U
rpUOHON KIeTKH.

[ToBepXHOCTHBIE CTPYKTYDPbl K/IETOK — KJI€TOUHAsi CT€HKA, TJTMKOKAJ/MKC,
ux Gynkuuu. Ilna3matvyeckass MemOpaHa, e€ cBolicTBa U (DyHKLMHU.
LlutoruiaamMa u eé opraHouzbl. OaHOMeMOpaHHbIe opraHouzbl kietku: JIIC,
anmapat ['onbmku, Ju30ocoMbl. [lojlyaBTOHOMHbIE OpPraHOUbI  KJIETKU:
MUTOXOH/PUHU, TIACTUAbL. [IpoucxoKaeHue MUTOXOHJPUM W TiiacTuf. Buiel
nacti. HemeMOpaHHbIe OpraHOW/bl KJIeTKU: pUOOCOMBI, K/IeTOUHBIA L|eHTP,
LIEHTPHOJIY, PECHUUKH, KI'YTUKU. DyHKIIMM OpraHon/i0B KIeTKU. BkitoueHus.

Slmpo — perynsTopHbii 1ieHTp KaeTKu. CTpoeHHe sifipa: sifiepHasi 000/10UKa,
Kapuoria3Ma, XpOMaTHH, SIIPBILLIKO. XPOMOCOMBI.

TpaHCHOpT BewecTB B K/IETKeE.

JeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllBanH, M. Illneiigen, P. Bupxos,
K. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®@pankiuH, K. M. bap.



HNuarpammsbl:  «PacripefiesieHe XUMHYECKUX S/IEMEHTOB B HEXUBOU
rpupo/e», «Pacripesie/ieHrie XUMHUUYECKHX 3/IEMEHTOB B JKUBOU TIPUPOJIE».

Tabmuupl u cxembl: «[lepuoguueckas Tabnauila XUMAYECKUX 3/IEMEHTOBY,
«CTpoeHrie MoJieKy/bl BOAbI», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJIbI
6enka», «CtpoeHne depmeHTa», «HykmenHoBble kucaotel. [THK», «CTpoeHue
Mosiekysibl  AT®», «CTpoeHHe 5YKapUOTHYECKOM KeTKu», «CTpoeHue
JKUBOTHOM  KJIeTKW», «(CTpoeHHe pacTUTeNbHON KJeTKnu», «CTpoeHue
ITPOKAPUOTHYECKON KIeTKu», «CTpoeHHe sapa KIeTKW», «YTJIeBOZbD»,
«JIumapbo».

OO6opy/ioBaHMe: CBETOBOM MUKPOCKOI, 000py/0BaHHe sl MpOBeJeHus
Ha0/II0/IeHNH, W3MepeHUM, SKCTIIepHMEeHTOB, MHUKPOIIPeriapaThl PaCTUTE/bHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIeTOK.

JIabopaTopHbIe U MPAKTHYeCKHe PadOThI:

JlaboparopHasi pabora Ne 1. «lV3yuyeHue KaTaJIMTUUECKOW AKTHBHOCTU
(epmMeHTOB (Ha rpuUMepe amuIasbl UK KaTaaasbl)».

JlabopaTtopHasi pabota Ne 2. «M3yueHHe CTpOEHHSI K/IE€TOK PaCTEeHMH,
JKUBOTHBIX U OaKTepuii MoJ, MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIperapaTax u ux
OTTMICaHUEe».

Tema 4. ) Ku3zHeesATe/IbHOCTb K/I€TKH.

OO6mMmeH BellleCTB, UM MeTab0/K3M. ACCUMUAIMS (TUIAaCTUYeCKU 0OMeH)
U AUCCUMUJISLUS (SHEepPreTHUyeckuii oOMeH) — /iBe CTOPOHBI eJMHOTO Tpoljecca
meTabonu3ma. Posb 3aKOHOB COXpaHeHUsl BeleCTB M SHeprud B MOHUMaHUU
MeTabom3ma.

Tumel obMeHa BelllecTB: aBTOTPO(MHBIM ¥ reTepoTpodHBIA. Posib
(depMeHTOB B 0OMeHe BellleCTB U MpeBpallleHnH SHepTUU B K/IeTKe.

dorocuHTes. CBetoBass M TeMHOBas (asbl (oTocuHTe3a. Peakuuu
doTocuHTe3a. OP(DeKTUBHOCTh (POTOCHHTe3a. 3HaueHWe (POTOCHUHTe3a [JIs
KU3HA Ha 3emsie. BivsHue ycnoBuii cpefbl Ha (DOTOCHHTE3 W CIIOCOOBI
TOBBILLIEHUS ero NPOAYKTUBHOCTH Y KY/IbTYPHBIX paCTeHUM.

XemocuHTe3. XeMOCHUHTe3upylolue OakTepud. 3HaueHuWe XeMOCHHTe3a
JUUI >KU3HU Ha 3emiie.

OHepreTueckuii 0OMeH B KieTke. PaciijerisieHre BelljeCTB, BblJje/ieHHe U
aKKyMyJ/JIMpDOBaHWe SHEePruM B KJeTKe. JTarbl SHepreTuueckoro obmeHa.
['nukonu3. BpoxkeHue u ero Buzbl. KucioposHoe OKWcIeHWe, WU K/I€TOUHOe
JbIXaHue. OkucirenbHOe dbochopunupoBanue. O (PheKTUBHOCTD
9HepreTUUECKOro oOmMeHa.

Peakiju MaTpuuHOro cuHTe3a. [‘eHeTnueckass uH(popmaiusa u [JHK.
Peanuzaius reHeTuueckor MH@OpMaluM B KjieTKe. ['eHeTUUYeCKUM KOJ U €ero



CcBOMCTBA. TpaHckpurimsi — MarpuuHbli cuHTe3 PHK. Tpancnsums -
ObuvocuHTe3 Oesika. OTambl TpaHCAsALMU. KoaupoBaHWe aMUHOKUCIOT. Posb
pubocom B GrocuHTe3e Gesika.

HeksieTouHble (hOpMbl >)KU3HU — BUPYChl. MIcTOpUsi OTKPbITHSI BUPYCOB (/1.
V. VBaHoBckmii). OCOOEHHOCTU CTPOEHHS M >KU3HEHHOTO I[MK/Ia BHUPYCOB.
bakreprodaru. bonesHu pacTeHWM, >KMBOTHBIX W YeJIOBEKA, BbI3bIBAaEMbIe
BUpycamu. Bupyc ummyHogeduiiura yenoBeka (B1Y) — Bo36yaurens CITNda.
OOpaTHasi ~ TpaHCKpWIIWS, peBepraza W  WHTerpa3a. [lpodwuiakTrka
pacrpocTpaHeHUsI BUPYCHBIX 3a00/ieBaHUiA.

JleMoHCTpanum:

[Toptpetsr: H. K. Kosbuos, 1. U. IBanoBckuy, K. A. Tumupsses.

Tabmuipl U cxeMbl: « TUMbI TUTaHKS», «MeTabonu3m», « MUTOXOHAPHS»,
«JHepreTuyeckuii 0bMeH», «Xsoporiact», «®@orocuHre3», «Ctpoenue THK»,
«CTpoenne ¥ (PyHKIMOHUpOBaHUe TeHa», «CuHTe3 Oenka», «['eHeTHMueckuit
KoZ», «Bupyce», «bakrepuodaru», «CTpoeHre U >KU3HEHHBbIM LUK/ BUpPYyCa
CIINOa, 6akTepurodara», «Perummkarus JTHK».

OO6opyaoBaHue: MO/ eJIU-aTIuKaLiu «Y IBOeHue OHK 51
TPaHCKPUIILUs», «brocuHTe3 benika», «CTpoeHHe K/IeTKW», MO/iellb CTPYKTYPBI
OHK.

Tema 5. PasMHOXXeHHe ¥ HHAUBH/ya/IbHOEe pa3BUTHE OPraHU3MOB.

KsieTouHbIN LUK/, WIX >KU3HEHHbIW LUK KieTKu. MHTepdasa ¥ MUTO3.
[Tpoueccel, npoTekarole B uHTepdasze. Penmkanus — peakuyss MaTpUYHOIrO
cunresa [JHK. CrtpoeHue xpomocoM. XpPOMOCOMHBIM HaboOp — KapUOTHIL
JWmionHeIA ¥ TaluIOWAHBIA ~ XPOMOCOMHBIE  HabOpbl.  XpOMaTHBI.
[luTtosioruueckyie OCHOBBI Pa3sMHOXKEHWS W MWHIWBU/YaIbHOIO Pa3sBUTHS
OpraHM3MOB.

Henenvie knetku — muto3. Ctaguu murto3sa. IIponeccesl, mpoucxojsdiye Ha
pa3HbIX CTaJUsAX MUTO3a. BUOIOrMueckuii CMbICI MUTO3a.

[Tporpammupyemasi Tribesb KIeTKU — arornTo3.

®opMbl pa3MHOXKeHUsI OpraHuM3moB: Oecriosioe U mMojoBoe. Bupel
Oecriosioro  pa3MHOXKeHUS:  [leJleHMe  HaJBoe, TIOYKOBaHWE OAHO- U
MHOT'OKJ/IeTOUHBIX, criopoobpa3oBaHue, BereTaTUBHOE pa3MHOKeHUe.
W cKyccTBeHHOe K/IOHMPOBaHVe OpraHrW3MOB, ero 3HaueHue Jj1s CeJIeKLUHU.

[TosloBOe pa3MHO’KeHUe, ero OT/IMYMs OT 6ecrionoro.

Merio3. Craguu Melio3a. [Iporeccel, Mpoucxosiiye Ha CTaAuaX Meko3a.
[ToBemenne xpomocoM B Meko3e. KpoccuHroBep. buosormuyeckuii CMbICT U
3HaueHWe Mero3a.



['ameToreHe3 — mpoiiecC 00pa30BaHUs TIOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosioBbIe >Kese3bl: ceMeHHUKU U SMYHUKU. OOpa3oBaHue 1 pa3BUTHE T0JIOBBIX
KJIETOK — raMmeT (CriepMaTo30u/, SIMLeK/IeTKa) — CIepMaToreHe3 M OBOTeHes.
Oco0GeHHOCTH CTPOeHHsI SIUIEKTIeTOK W CriepMaTo30uioB. OriofloTBOpEHHe.
[TapTeHorenes.

WupuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpHOHA/NbHOE pa3BUTHE
(aMbpuoreHe3s). DTaribl SMOPHOHALHOTO PAa3BUTHS ¥ TIO3BOHOUHBIX KUBOTHBIX:
npobsieHue, racTpyisiiys, opraHoreHe3. IToctambpuoHanbHOe pa3BuTHe. THIIBI
MOCTAMOPUOHA/ILHOTO Pa3BUTHS: TIPsIMOe, HerpsiMoe (JTMUMHOYHOe). BiusiHue
Cpe/ibl Ha Pa3BUTHE OPTaHU3MOB, (haKTOPhI, CIIOCOOHbIE BbI3bIBATh BPOXKIAEHHBIE
YPOZCTBa.

Poct u pa3Butue pacteHuit. OHTOreHe3 1IBETKOBOT'O PACTeHUs: CTPOEHUe
CeéMEeHH, CTaJuH Pa3BUTHS.

JleMoHCTpanum:

Tabmuiel ¥ cxeMbl: «@OpMbI pa3MHOXKEHHSI OPraHU3MOB», «[[BOMHOe
OIUVIOJOTBOPEHME Y 1IBETKOBBIX paCTeHUW», «BereraTBHOE pa3MHOXKEHHE
pacteHuii», «/leneHne KieTkd OakTepuii», «CTpoeHHe IOMOBbIX KJIETOK»,
«CTpoeHHne XpoMOCOMbI», «KneTounbiii UK», «Penmkanus JHK», «MuTto3»,
«Meio3», «IIpsiMmoe 1 HerpsiMoe pa3BUTHUe», «['aMeToreHe3 y MJIeKOMUTAOLLIAX
Y yesioBeKa», «OCHOBHBIE CTaJJd OHTOTeHe3a».

OOGopyaoBaHue:  MHUKDOCKOI,  MHUKporiperniapatbl  «CriepMaTo30H/bl
MJ/IEKOMUTAIOLLETrO»,  «SIHleK/eTka MJIeKonUuTarliero», «KapuokuHes B
KJIeTKaxX KOpellKa JiyKa», MarHUTHas: MO/ eJ/ib-anriMKalus «/leseHve KieTku»,
mozenb THK, Mozesnb MeTa)azHOM XPOMOCOMBI.

JIabopaTopHbIe U MPAKTHYEeCKHe PadOThI:

JlabopaTtopHasi pabora Ne 3. «HabmozieHue MuTO3a B K/IeTKaX KOHUMKA
KOpelLIKa JIyKa Ha TOTOBBbIX MUKpPOIIperaparax».

JlabopaTtopHasi pabora Ne 4. «l/i3yueHHe CTPOeHHUs TIOJIOBBIX K/IETOK Ha
rOTOBBIX MUKpOIIpernaparax».

Tema 6. HaciecTBeHHOCTH ¥ H3MEHUHMBOCTh OPraHU3MOB.

[Ipenmer ¥ 3ajgaud reHeTWku. VcTopusi pa3BUTUS TeHETUKU. Posib
[[UTOJIOTUM ¥ SMOPHOJIOTUM B CTAaHOBJIEHWM TeHeTHKW. BKaJ POCCHUACKUX U
3apy0eXXHbIX  YuéHBIX B  pa3BUTHe TeHeTUKU. MeToAbl  T'eHeTUKH
(rubpugonoruyeckuii,  IUTOTEHETUUYECKUM,  MOJIeKY/IsIPHO-TeHeTUUeCKHi).
OCHOBHbIe reHeTHYeCcKre NMoHATUs. ['eHeTUeCKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B
cxemax CKpelIMBaHUM.

3aKOHOMEpDHOCTM  HAaCJ/IeJOBaHUSI  TPU3HAKOB, yCTaHOBJeHHble [
Menzenem. MoHOruOpyiHOe CKpelllBaHHe. 3aKOH eZMHOOoOpa3us TMbpu/oB



MepBOro IrokosieHus. [lpaBuio [JOMWHMPOBaHUA. 3aKOH paclerieHus
MpU3HakKoB. ['nnoTe3a yucToThl ramet. [1o/IHOe ¥ HerosiHOe JOMUHUPOBaHKe.

NurubpugHoe CKpell[iBaHWe. 3akOH HE3aBHCUMOIO  Hac/e[0BaHUs
NMpU3HAKOB. LIuToreHeTHueckrWe OCHOBBI AWTMOPUAHOTO  CKpeL[UBaHUS.
AHanusupytolee CKpellBaHue. Ncmonb30BaHue aHa/IM3UPYHOLLero
CKpeIlMBaHus /ISl OTipe/ie/ieHrst TeHOTUIa 0COOM.

CueryieHHOe Hac/ieZjoBaHWe TIpu3HakoB. Pabora T. Moprada 110
CLIeTUIEHHOMY HacC/le[JOBaHWIO TeHOB. HapyleHue cueryieHUsi TeHOB B
pe3yJ/ibTaTe KPOCCUHTOBEpa.

XpOoMOCOMHasi TeOpusi HacJie[ICTBeHHOCTH. ['eHeTUUeCKe KapThl.

['eHeTrKa nosia. XpoOMOCOMHOE OripejiesieHue 1oJia. AyTOCOMBI Y T10JIOBbIe
XpoMOCOMBI. ['omorameTHble M reteporamMeTHble opraHu3Mbl. HaciemoBanue
TMPU3HAKOB, CLIETVIEHHBIX C TTOJIOM.

M3MeHUnBOCTb. Buabl  M3MEHUYMBOCTU: HeHac/ie[[CTBeHHass U
Hac/ie[CTBeHHas. Posb cpegbl B HEHAC/Ie[ICTBEHHOM  U3MEHUMUBOCTH.
XapakTepucTuka Mou(dUKal[MOHHOW W3MEHUYMBOCTH. BapualliOHHBIA psif U
BapvalMoHHasA KpuBasg. Hopma peakyuu 1ipu3Haka. KosuecTBeHHbIE U
KayeCTBeHHbIe MPU3HAKW U UX HOpMa peakiyu. CBOWCTBa MOJU(PUKALIMOHHOU
HM3MEHUYMBOCTU.

HacnegcTBeHHasi, WM TeHOTUNMYeCKasl, W3MeHUMBOCTb. KoMmOrHaTHUBHAas
M3MEHUYMBOCTb. Meio3 U TIOJIOBOM TIPOlleCC — OCHOBA KOMOWHATHUBHOM
W3MEHUMBOCTU. MyTallMoOHHasi W3MEeHUMBOCThb. Kraccudukaimsi MyTalyi:
reHHble, XPOMOCOMHbIE, TeHOMHble. YacToTa YW NOPUUKMHBI MYTaLUi.
MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTUYECKUX PsIJOB B Hac/eJCTBeHHOU
naMmeHunBoctu H. M. BaBuioga.

BHesiiepHasi Hac/ie[JCTBEHHOCTh ¥ U3MEHUYMBOCTb.

lenetuka uenoBeka. Kapuotun uesoBeka. OCHOBHbIE METO/Ibl T€HETHUKHU
yeji0BeKa: reHeasorMuecKui, OJIM3HELIOBLIH, LIUTOreHeTUYeCKUM,
OvoXUMUUeCKU, MOJeKyJ/IsipHO-TeHeTHUeckuii. CoBpeMeHHOe oripefiesieHre
reHOTUIIA: OJIHOTeHOMHOe CeKBeHUPOBaHWe, FfeHOTUITMPOBaHKe, B TOM UHC/Ie C
nomoripio TT1IP-aHanm3a. HacienctBeHHble 3abo/ieBaHUs YeslOBeKa: I'eHHbIE
6one3nu, 60e3HN C HAC/IeCTBEHHOW TPepacIioioKeHHOCThI0, XPOMOCOMHbIe
bone3nu. ComaTtuueckve W TreHepaTHMBHble MyTal[ui. CTBOJIOBbIe K/IETKH.
[TpUHITUIIBI 3710POBOTO 0Opa3a >KU3HH, AUArHOCTUKU, MPOMUIAKTUKU U JIeUueHus
reHeTHueckux 6osie3Hell. MeaMKo-reHeTUUECKOe KOHCY/IbTUPOBaHWe. 3HaUeHHe
MEeJULIMHCKOM TeHeTUKW B TIpeJOTBPAIlleHUM U JIeUeHUH T'eHeTUYeCKUX
3a00/1eBaHMM Ue/IOBeKa.

JleMoHCTpanum:



[Toptpetsr: I'. MeHgens, T. Mopras, I'. ge ®pus, C. C. UeTBepukos, H. B.
Tumodgees-Pecosckuii, H. V1. BaBunos.

Tabmuiel W cxembl: «MOHOTrMOpHJHOe  CKpell[iBaHHe W  €ro
LATOreHeTUYeCKasi OCHOBa», «3aKOH paCIleryieHUs1 U ero LIUTOreHeThudecKas
OCHOBa», «3aKOH UHCTOTBI TrameT», «/IUrMOpUAHOE  CKpeIrBaHHe»,
«[quTosmornyecke  OCHOBbI ~ JUTMOPUAHOTO  CKpeluBaHus», «Melo3»,
«B3aumopencTBre asnie/bHBIX TeHOB», «['eHeTHUeCcKuMe KapThl paCTeHWH,
JKUBOTHBIX U uejioBeKa», «['eHeTuKa 1osa», «3aKOHOMEePHOCTH Hac/ie[0BaHus,
CLIEIUVIEHHOTO C TI0/IOM», «KapuOTHWIIbI 4YelioBeKa W >KUBOTHBIX», «Buabl
W3MEeHUMBOCTU», «MoaudukalimoHHasi U3BMeHUMBOCTh», «HacnezoBaHue pe3yc-
dakTopa», «I'eHeTHKa rpymnn KpoBU», «MyTal[MOHHasi U3MEHUUBOCTbY.

OO0opymoBaHue: Mo/eH-aNIuIMKaIui «MOHOTHOPHHOE CKpeIBaHHEe»,
«HeronHoe moMuHMpoBaHue», «/IurnbpugHOe cKpelBaHue», «[lepekpécT
XpPOMOCOM», MHKDPOCKOIT M MUKponpenapar «/po3oguna» (HopMa, MyTaluu
(bopMbI KPbUIbEB U OKpPAcKH Tea), repbapuii «['opox 1oCceBHOM».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

JlabopaTopHast pabota Ne 5. «l/3yueHue pe3y/bTaTOB MOHOTHOPHUHOTO U
JIUTMOpPUHOTO CKPeIUBaHus y Ipo30(u/Ibl Ha TOTOBBIX MUKpOIIperiapaTax».

JlaboparopHasi pabora Ne 6. «lM3yueHne MoAUGMDUKALIMOHHON
M3MEHUYMBOCTH, ITOCTPOEHUE BapHUALIMOHHOTO Psi/ia U BAPUALMOHHOM KPHUBOW».

JlabopaTopHast pabota Ne 7. « AHa/M3 MyTalui y Apo30GuIbl HAa TOTOBBIX
MHKpOIIperiapaTax».

[MpakTrueckass pabora Ne 2. «CocTaBleHWe W aHaIW3 POOC/IOBHBIX
ye/IOBEeKa».

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI 0MOTEXHO/IOTHH.

Cesiek1jMsl KaK HayKa M IpoLecc. 3apokJeHue CesleKLUU U JOMeCTUKaLYs.
Yuenve H. WM. BaBunoBa 0 T1ieHTpaX TPOMCXOXKAEHUS W MHOTroo0pasus
KYJIbTYPHBIX pacTeHuu. L|eHTpbI TPOUCXOKJeHHs JOMAIHUX )XUBOTHBIX. COpT,
1opoza, ITaMM.

CoBpeMeHHbIe MeTO/IbI Ce/IeKITMM. MacCoBbIl ¥ UHAWBU/ya/IbHbIN 0TOODBI
B CeJIeKLJUM pacTeHWW U >XUBOTHBIX. OLjeHKa 3KCTepbepa. biM3KopoacTBeHHOe
CKpell[uBaHue — WHOpUAWHT. Yucras nvHusA. CKpeluBaHWe YHUCTBIX JIMHUM.
[etepo3uc, umu rubpuaHas cruna. HepogcTBeHHOe CKpellliBaHue — ayTOPUANHT.
OtpanéHHass rubpugusauvs U e€ ycrexu. VICKycCTBeHHbI MyTareHe3 W
MOJTlyueHWe MOJUIVIONJ0B. IOCTWKeHUs1 Ce/ieKI[MM paCTeHUM, >XUBOTHBIX U
MUKPOOPraHU3MOB.

buoTrexHo/IOTUS KaK OTpac/ib MPOU3BO/ACTBA. ['eHHasAs WH)XeHepus. JDTarlbl
co3nanusi pekombuHaHTHOM [JHK u TpaHcreHHbIX opraHv3moB. KieTtouHas



vHxXeHepus. KiletouHble Ky/abTypbl. MUKPOK/IOHA/TIbHOE — pa3sMHOXKeHUe
pacteHuid. K/ioHHMpOBaHHWe BBICOKOIMPOAYKTHUBHBIX Ce/IbCKOXO035MCTBEHHBIX
OpraHu3MoB. JKOJIOTHUeCKrWe W 3Tuueckue mpobsembl. MO — reHeTuuecku
MOAU(UIMPOBaHHbIE OPraHU3MBbl.

[emoHCTpauuu:

[Toprpetsl: H. . Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabsuipl U cxembl: KapTa «LIeHTpbI TIPOMCXOXKAEHHS W MHOT000pa3usi
KYJIbTYDHbIX pacTeHuun», «[lopoabl pAoMmamHMX >KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHui», «OTaanéHHas rubpuusanus», «PaboTbl akajemuka
M. @. VBaHoBa», «Ilommmnongus», «O0beKTbI OMOTeXHOIOTUN», «KIeTouHbIe
KyJbTYpbl U KJIOHUPOBaHWe», «KOHCTpyWpOBaHHWe U T[I€PEeHOC T'eHOB,
XPOMOCOM».

OO6opyioBaHve: MYyJ/IsDKA TIZIOJOB U KODHEIUIOZOB JUKUX ¢GopM U
KyJbTYPHBIX COPTOB pacTeHui, repbapuii «CenbCKOX035HCTBEHHbIE PAaCTEHMS».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

OKCcKypcusi «OCHOBHbIe METOJAbI YU JOCTWXKEHUS CeJIeKL[MA pPacTeHUU U
JKUBOTHBIX  (Ha  CeJIeKLIMOHHYIO CTaHLIUIO, MJIEMEHHYIO  (epmy,
COPTOMCITbITaTe/IbHBIM  yYacTOK, B TeIUIMUHOE XO3sMCTBO, JiabopaTopuio
arpOyHMBEPCUTETA WU HAYUHOTO LIEHTPA)».

11 K/TACC

Tema 1. DBo/TIOIMOHHAA 0MO/IOTHA.

[IpeanochIKM BO3HMKHOBEHUS 3BOJIFOLMOHHOW TeOpPUHU. ODBOHOLIMOHHAS
Teopusi U eé MecTo B Onosioruu. BiivsiHye 3BO/MIOIIMOHHON TEOPUM Ha pa3BUTHE
OU1ONOTHY U IPYTUX HaYK.

CBugeTesnbCTBa 3BOJIIOLMU. [lajieoHTO/IOrMUeCKMe: TI0C/Ie0BaTeIbHOCTh
MOSIBJIEHUs1 BUJOB B TIaJIeOHTOJIOTMUECKOUM JIeTOMMCH, Tepexo/iHbie (hOpMBI.
buoreorpajguueckre: cxoACTBO W pa3nuuve (ayH U (JIOp MaTepuKoB U
OCTPOBOB.

OMOpHO/IOTHYeCKHe: CXOACTBAa W pa3/nuusi 3MOPHUOHOB pa3HBIX BHUOB
M03BOHOYHBIX. CpaBHUTE/IbHO-aHATOMUUeCKUe: TOMOJIOTMYHbIe, aHa/IOTUYHbIe,
pyAuMeHTapHbIe OpraHbl, aTaBU3Mbl. MoJIeKyIIpHO-O0MOXUMUUECKHe: CXO/ICTBO
MeXaHM3MOB HacC/eZICTBEHHOCTM M OCHOBHBIX MeTabo/MuecKux IyTed y Bcex
OpPraHu3MOB.

OBoyloLMOHHass Teopus Y. [lapBuHa. IIpeAriocbliKM BO3HUKHOBEHUS
JapBUHU3Ma. [IBWDKYIIMe CWIbI 3BOJIIOLMK BUAOB 10 [JapBuHy (M30bITOUHOE



pa3MHOXXeHUe rpu OrpaHUYEHHOCTH pecypcos, Heorpe/iesIéHHas
M3MeHUMBOCTb, O0ph0a 3a CylllecTBOBaHUe, eCTeCTBeHHbI 0TOOD).

CuHTeTnueckas Teopus 3BoyoLud (CT3) 1 eé 0CHOBHBIE TIOI0KEHUS.

MukposBosronus. [Tonynsius Kak eIUHALIA BAZIa U 3BOJTIOLIUMN.

[BrKyiye cusbl ((pakTopbl) SBOJIIOLIMUA BUAOB B TIpUpoze. MyTal[MOHHBIN
rpoiiecc ¥ KOMOMHATUBHAsi U3MEeHUMBOCTh. [lOMysiiiMoHHbIe BOJIHBI U Zipeiid
reHoB. V3o/1us1 U MUATpaL[ys.

EctecTBeHHBbIM 0TOOp — Hampas/stoimil (aktop 3Bosonmu. Dopmbl
ecTeCcTBeHHOT0 oTbopa.

[Tpucnoco61eHHOCTh OpraHW3MOB KaK pe3ysbTaT 3BoJOLMU. [Ipumepsl
ripucriocob6ieHnid y opraHu3MoB. ApomMopdh03bl U UAMO0aJalTaLiH.

Bug u BumooOpasoBanuwe. Kputepuu Buga. OcHoBHbIe (POPMBI
BUJ000pa3oBaHus: reorpaduueckoe, 3K0I0ruuecKoe.

MakposBostorusi.  @opMbl  3BOJIIOLMU:  (PuieTUUecKasl, [UBepreHTHas,
KOHBepreHTHasi, rapasuienbHast. HeobpaTuMoCThb 3BOJTIOIWH.

[IpoucxoxgeHuve oT HeCreLraIu3upOBaHHbIX TpeJKOB.
[Iporpeccupyroijas crieljuanau3anus. AJArTUBHAsA pajuaLius.
JleMoHCTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. [lapsusn, B. O. KoBaneBckui, K.
M. bap, 3. I'ekkesnb, ®. Mrosiep, A. H. CeBepLoB.

Tabmbl u  cxembl: «Pa3BUTHe OpPraHMYeCKOTO MHpa Ha 3eMie»,
«3apOo/bIlY MO3BOHOYHBIX JKUBOTHBIX», «ApPXeoNnTeprukc», «@opMbl 60pLOBI 3a
cyllecTtBoBaHue»,  «EcrecTBeHHbIi  0TOOp», «MHOroobpasue  COpTOB
pacTeHU», «MHoroobpa3sue TI0PO/, JKUBOTHBIX», «JToryarumn»,
«MyTaIrmoHHasi ©3MeHUMBOCTb», «ApoMopdo3bl», «auoaganraum», «Oobias
JlereHepauus», «[IBrKyljue Ccuabl 3BoMOLMW», «Kapra-cxema wapuipyra
MyTeleCTBUs 4. HapBuHay», «bopnba 3a CyLL[eCTBOBaHUe»,
«[IprcrocobneHHOCTh OpraHu3MoB», «['eorpaduueckoe BHZO00pa30BaHHEY,
«JKOJIOTHYecKoe BUJ000pa3oBaHue».

Ob6opy/oBaHMe: KOJIeKLUS HaCeKOMBIX C pa3/IMUHbIMU TUIAaMU OKPacKH,
HabOp IJIOZIOB U CeMsH, KOJITeKIus «[IprMepsl 3al[UTHBIX MTPUCTIOCObIeHu y
JKUBOTHBIX», MOJie/ib «OCHOBHbIE HallpaB/IeHHUS 3BOTIOLNN», 00 bEMHasi MOZe/Th
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpadguueckass kapta Mupa, KoJiekuus «Popmbl COXpPaHHOCTH
HMCKOMaeMbIX >KABOTHBIX M PpaCTeHUW», Mojie/ib arruivkanus «llepekpéct
XPOMOCOM», BJlaKHble TiperapaThl «Pa3Buthe HacekoMmoro», «Pa3Butue
JSITYLLIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaljiyd (pOpMbl KPbITbeB U
OKDAaCKH Tena).



JIabopaTopHbIe U MPAKTHYECKHe PadOThI:

JlabopaTopHasi pabota Ne 1. «CpaBHeHUe BUJIOB 10 MOPGhOIOrHUecKoMy
KPUTEPUIO».

JlabopaTopHast pabora Ne 2. «OrmucaHye IIPUCIOCOOIEHHOCTH OpraHH3Ma
Y €6 OTHOCUTE/IbHOT'O Xapakrepar.

Tema 2. Bo3dHUKHOBeHHe U pa3BUTHe )XU3HH Ha 3emiIe.

[loHayuHble MpefCTaB/AeHUsI O 3apOXKAEeHWM >XU3HU. HayuHble rUIoTe3sl
BO3HUKHOBEHHUSI >KHU3HU Ha 3emsie: abuoreHe3 U TaHCIepMUs. XuUMHUeCKas
3BOJIIOLIMSA. AOMOTeHHBIM CUHTe3 OpPraHWYeCKUX BeIeCTB U3 HeOpraHUUecKuX.
OKCIlep¥MeHTa/lbHOe TMOATBEPXKAEeHHe XWMUUeCKOW 3BoMoLMd. HavanbHbie
yTanbel Ouosiornyeckoit sBosmouuu. ['wrioresa PHK-mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYpP ¥ BO3HHUKHOBEHHE MPOTOK/IETKHU. [lepBbie KIeTKH U UX
sBOMmOLUs. POpMHUPOBaHUE OCHOBHBIX FPYMI )KUBBIX OPraHU3MOB.

Pa3BuTue xu3HM Ha 3emsie Mo 5paM U nepuofam. Karapxeit. Apxelckast U
TpoTepo3oiickasi 3pbl. [laneo3oiickasi spa W e€ TMepuofbl: KeMOpHUICKUA,
OPZOBUKCKUM, CUITYPUHCKUH, J€BOHCKUM, KAMEHHOYTOJIbHBIN, TEPMCKUU.

Me30301iCKast 5pa 1 eé mepuo/ibl: TPUACOBbIN, FOPCKUH, MEJIOBOM.

KaitHo30MCKasi %pa W €€ mepuojibl: I[1a/ieOreHOBbIM, HeOreHOBBIM,
AHTPOIIOT €HOBBIM.

XapakTepuCcTuKa K/iMMara v reoJioruueckux npoueccoB. OCHOBHBIE 3Tarlbl
5BOJIFOL[MM PaCTUTENBHOTO W >KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHUur U
JKUBOTHBIX. [TosiBIeHMe, pacLiBeT v BbIMApaHue TPy )XUBbIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Mupa KakK OTpakeHue 3BOMLMU. OCHOBHbIE
CUCTeMaTUYeCKre rpynmbl OPraHu3MOB.

OBO/IIOLIMA ~ 4YejloBeKa.  AHTpPOMOIOTUSA  KakK  Hayka.  PasBurtue
MpeiCTaBJIeHUd O  TIPOMCXOXXJEHWW  uejioBeKa. MeToApl — M3y4yeHUs
aHTporioreHe3a. CxoicTBa M pa3nuuvs  4YejiOBeKA U JKUBOTHBIX.
CucTtemaTHueCKOe MOJIOKEHUe YeI0BeKa.

HOBwkyie  cuibl  (dakTopel) — aHTpomnoreHe3a.  HacsefcTBeHHas
M3MEHUMBOCTb M ecTeCTBeHHbIM oTOop. OOijecTBeHHbIE 00pa3 »KW3HH,
W3rOTOBJIEHHE OPYJUM TPY/a, MbILLUIEHNUe, DeYb.

OCHOBHBIE CTaM U BETBU SBOJIIOLMKA YeJ0BEKA: aBCTPAJOMUTEKH,
Uenosek yMmenbid, YesoBek rnpsmMoxoasdiui, YenoBeK HeaHlepTalbCKUM,
YenoBek pa3ymHbid. Haxo/Ku MCKOMaeMbIX OCTaTKOB, BPeMsl CyLLleCTBOBaHMS,
o6s1acTh pacrpocTpaHeHusi, 06EM roJIOBHOTO MO3ra, 00pa3 KU3HH, OpY/Iusl.

YenoBeueckre pacbl. OcHOBHbIe Oosblliie pachkl:  €BPOIeOHAHAs
(eBpasuiicKasi), Herpo-aBCTpajioWjiHasi (3KBaTOpuaabHas), MOHIOJIOWHAs
(a3uaTcKo-amMepuKaHCKasi). YepThl TPUCIIOCOOIEHHOCTA — TIpe/icTaBUTesei



YyesI0BeYeCKUX pac K YCJIOBUSAM CyIleCTBOBaHUS. EIMHCTBO yesoBeueCKHx pac.
Kputuka pacusma.

JeMoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. I1actep, A. 1. Onapun, C. Mumnep, I'. FOpy, Y.
HapBuH.

Tabmuiel U cxembl: «Bo3HuKHOBeHHe COTHEUHOM CHUCTeMbI», «Pa3BuTHe
OpraHvuyeckoro wmwupa», «PacturenbHass KieTka», «KWBOTHas KJleTKa»,
«[Ipokapuotrueckasi kietka», «CoOBpeMeHHasi CUCTeMa OPraHUYecKoro Mupa»,
«CpaBHeHHe aHAaTOMHUYECKHMX UepT CTPOeHHsl ueioBeKa U uesioBeKOOOpas3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TaJleOHTOJOTMYECKMX HaXOAOK Tpe/IKOB
COBPEMEHHOI0 YesioBeKa», «/lpeBHelllve Moau», «/lpeBHre moau», «IlepBbie
COBpeMeHHbIe Io/n», «eoBeuecKre pachi».

OGopyaoBanue: Mymasbku — «IIpoucxoxkgeHre — deyoBeKa»  (OrOCTBI
aBCTpaJIONMTEeKa, MUTEKAaHTPOIa, HeaHZJepTasblia, KPOMaHbOHLIA), C/IeNKU WU
n300pa’keHusi KaMeHHbIX Opy/Wi TepBOOLITHOTO uesioBeKa (KaMHHU-UOIIIephbI,
pybuna, ckpebsa), reoxpoHojiornueckass Tabnuia, Ko/ieKuus «PopMbl
COXPaHHOCTH WCKOTaeMbIX JKUBOTHBIX U PACTEHUIN.

JIaGopaTopHbIe U MpaKTHYecKne paboThI:

[Mpaktryeckast pabora Ne 1. «V3yueHue MUCKOTaeMbIX OCTaTKOB PaCTeHUI
Y JKUBOTHBIX B KOJUIEKLIASIX».

OKCKypCHsl «OBOJIIOLMS OPraHMYecKoro Myupa Ha 3emsie» (B eCTeCTBeHHO-
Hay4HbIM WU KpaeBeJueCKU My3en).

Tema 3. OpraHusmMbl U OKpPYy)Kawlas cpeja.

OKOJIOTMS KakK Hayka. 3ajaud W pasfesbl  SKojoruu. Metoabl
9KOJIOTUUECKUX MCC/Ie0OBaHUU. JKOJIOTUYeCKOe MUPOBO33peHHEe COBPEMEHHOI0
yesioBeKa.

Cpepl 00MTaHMSI OPraHU3MOB: BO/IHAsl, HA3eMHO-BO3/IyIIIHas1, TIOYBEHHas,
BHYTPUOpPraHU3MeHHas.

Okosiornueckre ¢akTtopbl. Kaccudukaliys 3K0M0rHYeckux (HakTOpOB:
abuoTuueckue, OHWOTUUECKHWe U AaHTPOIOTeHHble. [leliCTBHE SKOJIOTMUeCcKUx
(bakTOpPOB Ha OpPraHU3MBblI.

AbuoTtrueckue (bakTophI: CBeT, TemIieparypa, BJI&KHOCTb.
dotonepuogusm. [IpucrnocobneHnss OpraHU3MOB K AeUCTBUIO abHOTUUeCKUX
(dakTopoB. buosiornueckue puTMbI.

buotnueckre  dakTopel. BuApl  OHMOTHYECKHMX  B3aUMO/I€HCTBHIA:
KOHKYDEeHI[UsI, XWIIHAYeCTBO, cuMOMo3 u ero Gopmbl. I[lapa3utusm,
Koorepalusi, MyTyaau3M, KOMMeHcasnu3M (KBapTHPAHCTBO, Hax/ieOHUUECTRBO).



AMeHcanu3mM, HeWTpanmu3M. 3HaueHHe OHWOTHMYEeCKHX B3aUMOAEUCTBUM /IS
CYII[eCTBOBaHWSI OPTaHW3MOB B TIPUPOZHBIX CO00IIIeCTBaX.

OKOJIOTUUEeCKHEe XapaKTepUCTUKU mnony/siuu. OCHOBHBbIE TOKa3aTeiu
MOMYJ/ISLUU: YUCAEHHOCTb, TJIOTHOCTh, POXJAeMOCTb, CMEPTHOCTb, TPHUPOCT,
Murpanus. JuHaMuKa YMC/IeHHOCTH TONYJISILUN U €€ PeryJIsLus.

JleMoHCTpanum:

[Toptpets: A. I'ymbonbaT, K. @. Pysnbe, D. ['ekkeb.

Tabsuiel 1 cxeMbl: KapTa «IIpupojHbie 30HbI 3eMin», «Cpeibl 00UTaHs
OpraHusMoB», «d@otorepuoausm», «llonynsauum», «3aKOHOMEPHOCTU pOCTa
YMC/IEHHOCTH TIONY/ISLUY UHPY30pUnN-TYPebKu», «ITuijeBblie 1jernm».

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

JlabopaTopHast paboTta Ne 3. «Mopdosiornueckrie 0cOOeHHOCTH PaCTeHUM
13 pa3HbIX MECT OOHUTaHUS».

JlaboparopHasi pabora Ne 4. «BjusHHMe CBeTa Ha pPOCT W pa3BUTHE
YepeHKOB KoJieyca».

[TpakTrueckas pabora Ne 2. «IToACUéT MIOTHOCTU TIOMYJ/ISIL[ANA Pa3HBIX
BU/IOB PaCTeHU».

Tema 4. Coo011ecTBa M 5K0/I0rH4ecKrue CHCTeMbl.

Coo01jecTBo opraHnu3MoB — OuorieHo3. CTPYKTypbl OuolileH03a: BUAOBas,
MPOCTpPaHCTBeHHasl, Tpoduueckass (ruviieBasi). Bupbl-gpomMuHaHTbl. CBSi3U B
OuoreHo3se.

OKonoruueckrie cucteMbl (3KocucteMbl). [ToHsitTve 06 3KOocuUcTeMe U
buoreorieHo3e. DYHKIMOHAbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBbI, peAyLieHTbl. KpyroBopoTr BelecTB U TMOTOK SHEPrud B
skocucTteme. Tpoduueckue (TUILeBble) YPOBHU 5KOcHCTeMbI. [TuiieBbIe Ljenu u
cetu. OCHOBHBIe TIOKa3aTelud SKOCHUCTeMbl: OuoMacca, TIPOAYKIIUS.
OKOJIOTUUeCKHe TTUPaMU/bL: TIPOYKI[MH, UYHUCIeHHOCTH, OrmoMaccel. CBOMCTBa
5KOCHUCTEM: YCTOUUMBOCTh, CAaMOpery situs, pa3Burre. CyKueccust.

[IpupoaHble 3KOCHUCTEMBI. OKOCUCTEMBbI O03€p UM peK. JKOoCucTema
XBOMHOTI'O WK IIMPOKOJIMCTBEHHOTIO Jieca.

AHTpOIIOTeHHBbIE  KOCHCTEMBI. ATPO3KOCUCTEMBI. ¥ POO3KOCUCTEMBI.
Brosiornueckoe v X03sMCTBeHHOE 3HaUeHKe arpo3KOCUCTeM M YPOOIKOCUCTEM.

buopa3Hoobpasre Kak (pakTop ycToiuMBOoCTH 3KOocucTeM. CoxpaHeHHe
6uonoruueckoro pasHoobpasus Ha 3emiie.

Yuenuve B. U. BepHazickoro o 6uocdepe. I'paHuIIbI, COCTaB U CTPYKTypa
6uocdepsl. KuBoe BemiecTBo U ero GyHkumu. OcobeHHocTu Guocdepbl Kak
ryiobanbHOM 3KocucTeMbl. [lMHaMHUueckoe paBHOBecrMe M oOpaTHasi CBSi3b B
6uocdepe.



KpyroBopoTbl BellleCTB U OWOreoXMMHUeCKWe IUK/Ibl 37IeMEeHTOB
(yrnepopa, a3ota). 30HanbHOCTb Orocdhepbl. OCHOBHBIE OHOMBI CYIIIH.

YenoBeuectB0 B Ouochepe 3emu. AHTpOIOreHHble U3MeHEHUs B
buocdepe. ['mobanbHBIE IKO/IOTHYECKHE TIPODO/IEMBI.

CocyiecTtBoBaHUe TIPUPO/IbI U yeJjioBeyeCcTBa. CoxpaHeHnue
6uopasHooOpa3uss Kak OCHOBa  yCTOMUMBOCTH  Ouocdepbl. OcHOBa
paLMOHaNIbHOTO YIIpaB/IeHUsI MPUPOAHBIMU peCypcamMu W UX HCII0J/Ib30BaHUe.
HocTtxeHnst OMOJIOTHN ¥ OXpaHa NPHUPO/BI.

JleMoHCTpanuu:

[Toptpetsi: A. [I)x. Tenciu, B. H. Cykaués, B. /. BepHackui.

Tabsuiiel 1 cxeMbl: «IIuiijeBbIe 1enH», «BUOIIEH03: COCTaB U CTPYKTYpa»,
«[IpupogHbie coobirecTBa», «llemm mUTaHUA», «IDKOJOTHUECKas IHPaMHZA»,
«buocepa U  dyenoBek», «IKOCUCTeMAa IIMPOKOIMCTBEHHOTO  Jjieca»,
«JKOCHMCTeMa XBOMHOro Jjeca», «buoieHo3 BojgoéMa», «ATpOLIEHO3»,
«[IpuMepHbIe aHTPOIOTeHHbIe BO3/IEMCTBUSI Ha TMPUPOJAY», «BakHeiline
VICTOYHMKU 3arpsi3HeHUs BO3JyXa U I'PYHTOBBIX BOZ», «[louBa — BakHeMIlas
cocraB/sitoiasi 6uocdepbi», «®PakTopbl Aerpajaldu TouB», «IlapHUKOBBIM
3pdekT», «PaKTOpbl paJMOaKTUBHOTO 3arpsisHeHus Ouocdepni», «OO1as
cTpyKrypa buocdepsi», «PacnpoctpaHeHue xusHu B 6uochepe», «O30HOBBIM
3KpaH 6uocdepri», «KpyroBopot yriepoja B 6uochepe», «KpyroBopoTt a3oTa B
TIPUPOJE».

OO6opyioBaHue: Mojie/b-anTuIMKalus « TuniuHbie 6Uo1jeH03bI», repbapuii
«PactuTenbHble  coobiiecTtBa», KojuleKimu — «buolleHo3»,  «Bpemutenu
BOKHEMIIINX CebCKOXO3SIMCTBEHHBIX KYJ/IbTyp», repbapuMi ¥  KOJIIeKI[UH
pacTeHuM W >KUBOTHBIX, TIPUHAAJIEXaIlUe K Pa3HbIM 3KOJ0TMYECKMM Tpynrnam
omHoro Bua, KpacHas kHura Poccuiickoii ®ezepaiiyu, HW300pakeHUs
OXpaHsieMbIX BU/IOB PACTEHUM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA IIPOI'PAMMBI 11O
b1OJIO'MX HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Corymacio @I'OC COOQO, ycraHaBaMBalOTCA TpeOoBaHUSA K pe3y/bTaTaM
OCBOEHUsI O00ydYarolUMHCA TIPOrpaMM  CpefiHero o0Iero  oOGpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHLIM U TTPeIMETHBIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpyKType JMYHOCTHBIX pe3y/bTaTOB OCBOeHHUs IpeameTa «buosorus»
BbileJieHbl  C/Ie[lylOllle  COCTaBJISIIOLLMe:  OCO3HaHHWe  O0yuaroL[UMUCS
POCCUMCKOU TpakZAHCKOM HAEHTUUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHUIO,
CAaMOCTOSITeJTbHOCTA M CaMOOIIpe/ie/IeHUI0, Hajudre MOTHBAIMM K 00yueHHIo
buosioruy, 1iesieHarnpaB/ieHHOe Pa3BUTHE BHYTPeHHUX YOeXK/jeHui TMUHOCTH Ha
OCHOBE K/IHOYEBBbIX LIEHHOCTEM W HWCTOPUYECKUX TPAJULIMA  pa3BUTHUSA
O1O0/IOTMUeCKOTO  3HAaHWs, TOTOBHOCTb M  CIIOCOOHOCTb  OOydarouXxcst
DYKOBO/ICTBOBATbCSI B CBOeW  [IeATeTbHOCTU  1|€eHHOCTHO-CMBIC/IOBBIMU
yCTaHOBKAMMU, TMPHUCYILIUMH CHCTeMe OMOoruueckoro obpa3oBaHusi, Haauuve
9KO0JIOTUYECKOTO TIPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUThb 1€Id U CTPOMUTH
JKA3HEHHbIE T/IaHbI.

JInuHOCTHBIE pe3y/ibTaTbl OCBOEHUs TpeiMeTa «buosorus» AocTUratoTcs
B e[VHCTBe yueOHOW W BOCIUTATENbHON [leATeTlbHOCTH B COOTBETCTBUU C
TPaJUI[MOHHBIMA  POCCUHUCKUMH  COLIMOKYJIbTYDHBIMH, HCTOPUUYECKHUMU U
JTyXOBHO-HPABCTBEHHBIMU IIeHHOCTSIMH, TIPUHATHIMU B 00I11[eCTBe MpaBUIaMH U
HOpMaMH  TIOBeJIeHHsSI U CIIOCOOCTBYIOT  TIpPOI[ecCaM  CaMOITIO3HaHWUS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHSI, Pa3BUTUSI BHYTPEHHEHN TMO3ULIUUA JIMYHOCTH,
MaTpyuoTHh3Ma, YBaKeHWsI K 3aKOHYy M TMpPaBOIOPSAKY, YelOBeKy TpyJa |
CTapilieMy T[IOKOJIEHWIO, B3aUMHOTO YBa)kKeHHUsi, Oepe>KHOTO0 OTHOILIeHUs K
KyJIbTYDHOMY Hac/le[dl0 W TpaAuLUsM MHOTOHALIMOHAJBLHOTO Hapoja
Poccurickon @enepaniyu, IpUpoJe U OKPY Karolllen cpejie.

JINuHOCTHBIE pe3yJibTaTbl OCBOeHUs] yueOHoro mpeamera «buonorus»
JO/DKHBI ~ OTpakaTb ~ TOTOBHOCTb W CIIOCOOHOCTH  OOyYaromuxcs
PYKOBO/ICTBOBAaThCS C(HOPMHUPOBAHHOM BHYTpeHHeM TMO3ul[ieldl JHUUYHOCTH,
CHCTEMOM I1[€HHOCTHBIX OPHWEHTAILWM, TIO3UTHUBHBLIX BHYTPEHHUX YOEeXIeHUH,
COOTBETCTBYIOL[UX TPAJULMOHHBIM LIEHHOCTSIM DPOCCHMCKOr0O 00l1ecTBa,
pacillipeHre >KA3HEHHOrO0 OIbITa W ONbITa JeATeJbHOCTH B IpoLiecce



peanu3alii OCHOBHBIX HaripaB/€HUM BOCIUTATE/NbHOM [1eATeTbHOCTU, B TOM
yuc/e B YaCTH:
1) rpaXk/JaHCKOr0 BOCIMTAHUSA:

cOpMUPOBAHHOCTb ~ TPAKAAHCKOW  TIO3WIMM  OOydYaromierocs  Kak
aKTHBHOTO Y OTBETCTBEHHOI'O WjieHa POCCUICKOTr0 00111eCTBa;

OCO3HaHWe CBOUX KOHCTUTYIIMOHHBIX TpaB U 00SI3aHHOCTEM, yBa’keHue
3aKOHa U MPaBOoIOPsA/IKa;

rOTOBHOCTb K COBMECTHOM TBODPYECKOM [1eATe/IbHOCTU TIPU CO3/laHuU
yueOHBIX TIPOEKTOB, pellieHHH yueOHbIX U MT03HaBaTeIbHbIX 3a/lay, BHIIOJIHEHUN
OMOOrUeCKUX IKCIIeEPUMEHTOB,;

CMIOCOOHOCTh OTIpe/ieNIiTh COOCTBEHHYIO TO3UWLIMI0 TI0 OTHOLIEHUI0 K
SIBJIEHUSIM COBPEMEeHHOU JKU3HU U OOBSICHATD eé;

yMeHUe YUUThIBaTh B CBOMX [IeHCTBUSX HEOOX0IUMOCTh KOHCTPYKTUBHOTO
B3aUMO/IEUCTBUS JTEO/Iell C pa3HbIMU YOEXXIeHUSIMH, KYIbTYPHBIMH 1[€HHOCTSIMHU
Y COLIMAJIbHBIM TOJI0KEHUEM;

rOTOBHOCTh K COTPY/JHUUECTBY B TIpPOLIECCE COBMECTHOI'O BBITIOJHEHUS
yueOHbBIX, TI03HaBaTe/JbHbIX W UCC/Ae[0BaTebCKUX 3a7ayd, YBa)KUTeTbHOTO
OTHOITIIEHUS] K MHEHHUIO OIMMOHEHTOB TpPU OOCY)KJeHWH CIIOPHBIX BOIIPOCOB
O10/IOTMUeCKOTO CO/IepPyKaHus;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU J1esITeTbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUSA:

c(hOpMHPOBaHHOCTb POCCUHCKOU IPaK/IaHCKOM WJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXK€HHsS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTU Mepe[
PogvHOM, TOpJOCTA 3a CBOW Kpau, CBOIWO PoJvHY, CBOW SI3bIK U KYJbTYDY,
TMPOLLJIOe U HACTOsiIiee MHOTOHALIMOHAILHOTO Hapoga Poccuy;

LIeHHOCTHOe OTHOILIIeHWe K TIPUPO/IHOMY Hac/JeAu0 U IaMsITHHUKaM
MpUPO/bI, NOCTWKeHussM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TE€XHOJIOTHSIX,
TPpYyZe;

CrocoOHOCTh OL|eHWBaTh BK/aJ, POCCUUCKHAX YUYEHBIX B CTAHOB/IEHHE U
pa3BUThe OWONOrWY, TIOHMMaHUSl 3HaueHUs OWONOrMM B TMO3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa M COBPEMEHHOT'0 00IIeCTBa;

uzeliHass yOe>KJEHHOCTb, TOTOBHOCTh K C/TY>KeHHIO U 3aifuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHMe yXOBHBIX LIeHHOCTeH POCCUMCKOr0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO TOBe/IeHNsI;

CrocoOHOCTh OL|eHMBATh CUTYAL[MIO0 U TPUHUMAThb OCO3HAHHbIE PelleHUs,
OpUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEeHHbIE HOPMBI U [JeHHOCTH;



0CO3HaHUe JIMYHOT'O BKJIaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIeHWEe K CBOMM DOJUTE/NsM, CO3[aHUI0 CeMbH Ha
OCHOBE OCO3HAaHHOTO TIPUHATHS LIEeHHOCTe CceMelHOM )KU3HU B COOTBETCTBUU C
TPaUIUSIMHU Hapo/ioB Poccuu;

4) 3CTeTHYeCKOro BOCIIMTaHHA:

3CTeTUYEeCKOe OTHOLLeHUe K MUDY, BK/IHOUasi 3CTeTUKY ObITa, HAYYHOTO U
TeXHUUeCKOTO TBOPUECTBa, CTIOPTa, TPy/a, 00IIleCTBeHHBIX OTHOIIEHUH;

MOHMMaHKe 3MOLMOHA/TLHOTO BO3JeHCTBUS >KMBOW TIPUPOALI U eé
L[eHHOCTH;

TOTOBHOCTb K CAMOBBIP@KEHUWIO B Pa3HbIX BUZAX HMCKYCCTBA, CTpeMJieHHe
TIPOSIB/ISITh KaueCTBa TBOPUeCKOW TUYHOCTH;

5) ¢pu3nUecKoro BocnuTaHusi, (GOPMHUPOBaHMs KY/JIbTYPhI 3/I0POBbA H
IMOI[HOHA/IGHOTO 0O/1aromo/yums:

MOHMMaHWe U peayv3alus 370poBoro W 0Oe3ormacHoOro obpasza >KU3HU
(3mopoBoe mMTaHWe, COOMIO/leHNMe TUTHEeHUYeCKUX TIpaBWI U HOPM,
cbanaHCUpPOBaHHBIA pEXUM 3aHATHNA W OTAbIXa, peryJspHas (usnueckas
aKTUBHOCTb), O€pe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOILEHUSI K
cobcTBeHHOMY (PM3UUYECKOMY M TICUXWYeCKOMY 3/I0POBbIO;

MOHMMaHWe 1IeHHOCTH TMpaBWI WHAWBUAYaTbHOTO U KOJIIEKTUBHOIO
6e30racHOr0 TIOBe/IeHUSI B CHUTYyal[UsX, YIPO’KAIOLIUX 370POBbI0 U JKU3HU
JIIofieu;

OCO3HaHWe  TIOC/IeACTBUM U HENpUSTUS  BpeAHBIX  IPUBLIYEK
(ynoTtpe0sieHust aJIKOT0Jisi, HADKOTUKOB, KypeHus);

6) TPYAOBOro BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHHe 11eHHOCTH MacTepPCTBa, TPY/Jo0/ito0ue;

TOTOBHOCTb K AKTHMBHOW [IeSiITe/IbHOCTA TeXHOJIOTMUeCKOW U CoLManbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTH VHULIUMPOBATh, TJIaHAPOBATh 1
CAMOCTOSITE/TEHO BBITIOJTHATE TAKYHO /1eTeTbHOCTE;

WHTepeC K pa3/uuHbiM cdepaM TmpodeCcCHOHATBHONW JesiTe/IbHOCTH,
yMeHUe COBeplilaTh 0CO3HaHHbIN BbIOOD Oyayiiieli mpodeccuu U peann30BbIBaTh
CcoOCTBeHHbIE )KM3HEHHbIE TITaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHHI0O M CamMO0OOpa30BaHHUIO Ha
MPOTSPKEHUH BCEU »KU3HU;

7) 3K0JIOrH4eCcKoro BOCIUTAHHSA:

9KOJIOTMUECKU 1iesiecoo0pa3Hoe OTHOILeHWe K TIPUpOZie KaK HCTOUHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAaHUSI;



TIOBBIIIIEHHEe YPOBHS 3KOJIOTMUeCKOW Ky/JbTypbl: TIpUOOpeTeHHe OIlbITa
TJIAHUPOBAHUS TIOCTYNKOB M OIIEHKM WX BO3MOXKHBIX TIOCTEJCTBUM ISt
OKDY>Katolen Ccpefibl;

0CO3HaHUe T7100a/bHOTO XapaKTepa KOJ0rMueCcKUx mpobsiemM u MmyTel ux
pellieHus;

CriocoOHOCTh KCII0/Ib30BaTh MprobOpeTaeMble MPU U3yUeHUM OMOJIOTHU
3HAaHUS M YMEHUsl TIpU pelleHur TpobseM, CBA3aHHBIX C palMOHATBHBIM
MIPUPO/IOTIONB30BaHUeM  (COO/Io/ieHre TIpaBW/I  TIOBeJleHHUSI B TIPUPO/IE,
HalpaB/IeHHbIX Ha COXpaHeHWe paBHOBECHS B IKOCUCTeMax, OXpaHy BU/IOB,
3KoCHucTeM, brocdepnr);

aKTUBHOE HeTpusATHe [eMCTBUM, TPUHOCSIIUX BpeJ, OKpY>Karolei
TIPUPO/THOM Cpejie, yMeHUe POTHO3HMPOBaTh HeOIaronpusiTHbIe 9KOJIOTHUYeCKHe
TI0C/IeZICTBUS MpeATNIPUHUMAaeMbIX 1eCTBUIN U MpeAoTBpalllaTh UX;

Ha/lMurie  Pa3BUTOTO  SKOJIOTMUECKOTO  MBIIUIEHUS,  JKOJIOTHYeCKOMH
KY/IbTYpbl, OIbITa JeSTeTbHOCTU SKOJIOTWYeCKOW HarpaBlIeHHOCTH, YMeHUS
PYKOBOZICTBOBaTbCSI MU B TI03HABaTe/IbHOM, KOMMYHUKAaTUBHOW U COL[MATbHOMN
MpakTHKe, TOTOBHOCTH K Yy4YacTHIO B TIPaKTUYeCKOW /leATebHOCTH
9KOJIOTMUECKOU HaTpaB/IeHHOCTY;

8) 1eHHOCTH HAYYHOT0 MO3HAHMS:

c(OopMHUPOBAaHHOCTh MHUPOBO33DP€EHHs, COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKW U 0OIIleCTBEeHHOM MPAaKTUKH, OCHOBAHHOTO Ha Aiajiore
KYJIbTYp, CIOCOOCTBYIOIL[ETO OCO3HAaHWIO CBOET0 MeCTa B IOJIUKY/IbTYPHOM
MUpe;

COBEepIIIEHCTBOBaHHUE SI3bIKOBOM M UMTATebCKOW KYJIbTYPhl KakK CpeZiCTBa
B3aMMO/IENCTBUS MEXXIY JHOABMU U TTO3HAHUSI MUPA;

NoHMMaHWe crelr$uKd OHUO/MIOTMM KaK HayKW, OCO3HAHHUSI e€é pO/id B
(bopMHpOBaHMY palMOHA/ILHOTO HAYYHOTO MBIILIJIEHHMs], CO3[aHHHU 1LIeJIOCTHOTO
npe/iCTaB/ieHrs 06 OKpy»KarollleM MUpe Kak O eJUHCTBe MPHUPO/bI, UesioBeKa U
o01iecTBa, B TMO3HAHWUM TIPUPOJHBLIX 3aKOHOMEpPHOCTel U pellleHUM TIpobsieM
COXpaHeHHs TIPUPOHOTO PaBHOBECHS;

yOexx1EHHOCTh B 3HAUMMOCTHU OMOJIOTHY [IJis COBPeMeHHOMN [[UBU/IA3ALIMN:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHS MeAULIVHBI, CO3/laHHe TIePCITIeKTUBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX pellaTh pPecypcHble IMPO6J/eMbl  pa3BUTHS
yeJI0BeUeCTBa, MOWCKA MyTel BhIXOZA U3 T/I00a/IbHBIX IKOJIOTHUECKUX MpobieM
u obecrieueHust TMepexoja K YCTOMUMBOMY Da3BUTHIO, DPALIMOHATBLHOMY
WCTI0/Th30BaHUIO TIPUPO/IHBIX PeCypCOB M (DPOPMHPOBAHUIO HOBBIX CTaHZAPTOB
JKU3HU;



3aMHTEepecOBaHHOCTh B TMOJIyueHUM OMOJOTMUeCKUMX 3HaHUM B Lie/Isx
TOBBILIIEHUsT 0O0Iell Ky/JbTypbl, €eCTeCTBeHHO-HayYyHOW TPaMOTHOCTH, Kak
COCTaBHOM  vacTd  (YHKUMOHAJBHOW  IPaMOTHOCTA  OOyYaroIIUXCH,
dbopmupyeMoii 1pu n3yueHun OMOJIOTUH;

[IOHMMaHue  CYLHOCTM MeTOJOB  T[I03HAHMWS, MCIOJb3yeMbIX B
eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTM MCIMO/b30BaTh MOJydyaemble 3HaHUS [JIs
aHasm3a U OOBSICHEeHUS SIBJIEHUM OKDPY>KaloI[ero MUpa M MPOUCXOSAIINX B HEM
M3MeHeHUl, yMeHre JiesiaTb 000CHOBaHHbIE 3aK/IFOUeHHsI Ha OCHOBe HayUHBIX
(haKTOB U UMEIOLLMXCS JaHHBIX C Lie/IbI0 T0JIyUYeHUs JOCTOBePHBIX BbIBO/OB;

CoCOOHOCTh CaMOCTOSITeTbHO MCIO/b30BaTh OHMO/IOTHUYecKre 3HaHUS [/1s1
peliieHUst TIPO06JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHMe LIeHHOCTH Hay4YHOH JesiTe/IbHOCTHA, TOTOBHOCTb OCYILL[eCTBJ/ISITh
IIPOEKTHYH0 M UCCIIeJ0BaTeIbCKYIO [JesiTe/IbHOCTh UHAWBUYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIOCOOHOCTH K HeNpephiBHOMY 00pa3oBaHUIO U
camMo00pa30oBaHUI0, K aKTUBHOMY T0JIyUeHUIO HOBBIX 3HaHUM 10 OWonoruvd B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertanpegMeTHble  pe3yJbTaTbl  OCBOEHHsI ~ yueOHOTO  mpeAMeTa
«bvonorusi» BK/IOUAIOT: 3HauMMble it (OPMUPOBAHUS MHPOBO33pPEHUS
00yuaroImxcsa  MeXJUCIUIUIMHAPHbIe  (MeXIpeAMeTHble)  oOIeHayuHbIe
TIOHATHS, OTPaKaroIye I[eJIOCTHOCTb HAayuyHOW KApTHUHBI MHUpA U CHEeru(uKy
METOZIOB TIO3HAHWS, WCIO/Mb3yeMbIX B eCTeCTBEHHBIX HayKax (BeIecTBo,
SHepruisi, siBJieHHWe, TPOL[eCC, CUCTeMa, HayuUHbIM (haKT, TPUHILIMI, TUITOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopusi, HCC/eloBaHUe, Hab/rofeHue, W3MepeHUe,
9KCTIEpUMEHT U [JPYIUWX),  yHHUBepcajbHble  yuyeOHble  JeMCTBUS
(ro3HaBaTe/ibHble, KOMMYHUKAaTHUBHBIE, pETYJIATUBHBIE), 00OecrieunBaroIiye
cdopmupoBaHre (GYyHKI[MOHAJILHOW IPAMOTHOCTH W COLIMATBHOM KOMITETEHIUH
00yuaroIuxcs, CMoCOOHOCTh OOyuaroIUXCs KCIO0J/Ib30BaTh  OCBOEHHBIE
MEXXIUCLIUTIIMHADHbIE, MHPOBO33peHUECKHe 3HaHWs U YHHWBEpCa/ibHbIe
yueOHbIe 1eiCTBUS B TI03HABaTe/IbHOM M COL[MATbHOM MpaKTHKe.

MertarpesiMeTHbIe pe3y/bTaThl OCBOEHHUsI MPOTPaMMbl Cpe/iHero 00IIero
oOpa3oBaHus [JO/DKHBI OTPaXKaTh:

OB/lafleHMe  YHHMBepCa/JbHBIMH  Y4eOHBIMH  TO3HABaTe/IbHBIMH
MeNCTBUAMU:

1) 6a30BbIe JIOrHUECKHE JeHCTBHUS:



CcamMoCTOSITelbHO  (OPMYJIMPOBaTh W aKTyaJM3UpOBaTh  Ipobsiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCII0/Ib30BaTh MPY OCBOEHWUM 3HAHUM TPUEMBI JIOTUYECKOTO MBbIIIEHUS
(aHanm3a, CWHTe3a, CpaBHeHHs, KiaccuduKkaiyy, 00001eHus), pacKphIBaTh
CMBICTT OMOJIOTHYECKUX TIOHATUM (BBIJENATb WX XapaKTepHble TIPU3HAKH,
yCTaHaB/IMBaTh CBSA3U C APYTUMHU MMOHATHSMM);

orpeJieNiATh LieM [leATe/IbHOCTH, 3aJilaBas IapamMeTpbl U KPUTEPUU HX
JNIOCTWDKeHUS, COOTHOCUThb pe3yJIbTaTbl JesiTeIbHOCTA C [0CTaB/€HHBIMU
Le/IsIMU;

WCI0/Ib30BaTh OuOMOrUuecKde TIOHATUS [Ji1 OOBbsicHeHUs (AKTOB U
SIBJIEHUW JKUBOW TIPUPO/IBI;

CTPOUThL JIOTMUeCKHe pacCyXaeHus (MHJyKTHBHbIe, [eJyKTHBHbIE, IO
aHasIoruu), BbISIB/IATb 3aKOHOMEPHOCTH U TMPOTUBOpPEYMSI B pacCMaTpHBaeMbIX
SIBJIEHUSIX, (POPMY/IMPOBATh BBIBO/bI U 3aK/THOUEHUS;

MPDUMEHATb ~ CXEeMHO-MOJle/IbHble ~ CpefCTBa [/ Ipe/CTaBIeHUs
CYIIIeCTBEeHHBIX CBsI3€l M OTHOIIIEHWM B M3ydaeMbIX OHO/IOTHYeCKHX 0OBeKTax,
a TakKe T[POTUBOPEUYMM pPa3HOTO pOJia, BBISIBJIEHHBIX B  Pa3/IMUHBIX
MH(OPMaLMOHHBIX UCTOUHHKAX;

pa3pabatkIBaTh MJIaH pellieHus MPoOieMbl C YUETOM aHa/M3a UMEHOIIUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCYpPCOB;

BHOCHUTb KODDEKTHMBBI B [eSITeJIbHOCTb, OL€HHMBAaTb COOTBETCTBUE
pe3y/bTaToB LieJisiM, OLIeHUBaTb PUCKY TTOC/IeCTBUN JesTeTbHOCTH;

KOOD/IMHUPOBaTb U BBLIMOMHATE paboOTy B YCAOBUSX peabHOTO,
BUPTYa/bHOTO ¥ KOMOWHHUPOBAHHOTO B3aMO/IeHCTBHS;

pa3BHBaTh KpeaTUBHOE MbIILIJIeHHe TIPU pellleHnH XKU3HeHHBIX MpobieMm.

2) 6a3oBbIe HCC/IeioBaTe/IbCKHe /IeHCTBUS:

B/Q/IeTh ~ HaBbIKaMU  y4yeOHO-UCC/IeOBaTe/IbCKOM U TIPOEKTHOM
JesiTeIbHOCTH,  HaBbIKaMH  paspellieHdss  Tpo0JsieM,  CITOCOOHOCTBIO U
TFOTOBHOCTBIO K CaMOCTOSITe/IbHOMY TMOMCKY METO/IOB pelleHUs] MPaKTUYeCKuX
3a/1ay, MPMMEHEHUIO Pa3/IMUHbIX MEeTO/I0B MO3HAHUS;

WICIIO/Ib30BaTh pas/iMuyHble BHU/bI [eSATebHOCTU IO IOTYYEHHUI0 HOBOIO
3HaHUS, €r0 WHTepIpeTanuy, MnMpeoOpa3oBaHUI0 W TIPUMEHEHUI0 B yueOHBIX
CUTYyaLUsIX, B TOM UHMCJIe TIPU CO3ZIaHUU Y4eOHBIX U COL[Ma/IbHBIX TTPOEKTOB;

dbopmMUpoBaTh  Hay4HbIM  THUIl  MBIIUIEHUs, B/Aa/ieTb  HAay4YHOM
TePMHUHOJIOTHEN, KJIIFOUeBbIMU IMOHATHUSMU U MEeTO,aMU;

CTaBUTb W (OpPMYJIHUpOBaTh COOCTBEeHHBIE 3aflaud B 00Opa30oBaTebHOM
JlesITeTbHOCTU U JKU3HEHHBIX CUTYaLUsX;



BLISIB/ISITH TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3W W aKTyalM3UpOBaTh 3a/auvy,
BbIIBUTATh TUIOTe3y e€ pellleHHs], HAXO/JWUTb apryMeHThI Jijis J0Ka3aTe/lbCTBa
CBOUX YTBEp)K/I€HUH, 3a/laBaTh [apamMeTpbl U KpUTEPUH PeLleHUs;

aHa/IM3UPOBaTh IIO/TyYyeHHble B XO/le peIleHUsl 3aZiaud pe3y/IbTaThl,
KPUTHUECKU OLIeHWBaTh WX J[IOCTOBEPHOCTb, IIPOTHO3UPOBAaTh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

[laBaTh OLIeHKY HOBBIM CUTYalL[UsiM, OLIeHUBaTh PUOOPETEHHBI OTIbIT;

OCYIIIeCTB/ISATh IieJIeHalipaB/IeHHBIN TTOMCK TlepeHoca CpeACTB U CriocoboB
JercTBUs B podeCcCUOHAIbHYIO Cpejy;

yMeTb MepeHOCUThb 3HaHHWs B MO3HaBaTeIbHYI0 U MpaKTUUYeCcKyr 00/1acTu
)KU3HeesITe/IbHOCTY;

yMeTb UHTeTPUPOBaTh 3HaHUS U3 Pa3HBIX MPeMeTHbIX 00/acTel;

BBIIBUTATh HOBbIE WIeU, TIpejijlaraTh OpUrMHAIbHbIE TTOAXO0/IbI U pellleHus],
CTaBUTH MPOO/IEMBI U 3a/lauM, [OMYCKaroll1ie albTepHaTUBHbIE PelleHMUs.

3) pabora c uadopmanueii:

ODUEHTUPOBAThCSI B Ppa3/IMUHBIX MCTOYHMKAX HHGOpMalyd (TeKcTe
ygeOHOTO 1OCOOMsl, HAy4HO-TIOMYJISIPHOW  JMTepaType, OMOIOTHYECKUX
C/IOBapsiX U CIpaBOYHMKAX, KOMIIbIOTepHbIX 0asax JaHHbIX, B VHTepHeTe),
aHa/lM3UpoBaTh WMH(GOPMALMI0 DPa3WYHBIX BUJOB U (OpPM MpefCcTaB/eHus,
KPUTHUECKU OIIeHUBATh €€ I0CTOBEPHOCTb U HETIPOTUBOPEUNBOCTH;

¢dbopMy/iMpOBaTh 3aMpoChl ¥ IPUMEHSTh Pa3/IMUHbie MeTO/IbI TIPH TIOUCKe U
orbope Ouonoruyecko wuHbOPMaIMKM, HEOOXOJUMOM /i  BBIMOTHEHUS
yueOHBIX 3a71ay;

nproOpeTaTh OMBIT MCI0J/Ib30BaHKs UH(POPMAIJMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM, COBEPIIEeHCTBOBaTh KY/JAbTYPY AaKTHUBHOTO  HCII0/Ib30BaHUs
Pa3/IMUHBIX TTOUCKOBBLIX CHUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpAaTh  ONTHUMa/NbHYIO (OpPMYy  TIpe/CTaB/IeHUs
buonornueckort WHGopMaruu (CXeMbl, TpauKH, [AAAarpaMMbl, TaOJULIBI,
PUCYHKH U JIPYTOe);

WCIO0/Ib30BaTh HAayuHbIM $3bIK B KauecTBe CpejcTBa Mpu pabore
Ouosiornueckoit uHboOpMalUel: TPUMEHSTb XUMUUecKue, (u3nueckue u
MaTeMaThueCKre 3HaKd U CHUMBOJIbI, (popMyibl, abOpeBUaTypy, HOMEHK/IaTypy,
WCIO/Ib30BaTh M Tpeo0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKWe  Cpe/iCTBa
HarJIsiIHOCTH;

B/afleTb  HAaBblKAMM  pAClO3HaBaHWS M 3al[UThl  UH(OpMAaLUH,
nHGOpPMaI[MOHHOM 6e30MacHOCTH JTMUHOCTH.

OB/lafieHHe YHUBEPCA/IbHBIMUA KOMMYHUKATUBHBIMH AeiICTBHAMM:

1) oO1eHue:



OCYLIEeCTB/ISITh KOMMYHMKAallMd BO Bcex cdepax >KU3HU, AaKTHMBHO
yuacTBOBaTb B [Juajiore WM AUCKYCCHU TI0 CYLIeCTBY 00Cy»X/aeMOil TeMbl
(yMeHue 3aJjaBaTb BOIPOCHI, BBICKAa3blBaTb CYXKJEHUS OTHOCHUTEJbHO
BBITIOJIHEeHHSI TIpe/ijlaraeMoU 3a/lau, YUMThIBaTh MHTEPEChl U COrJIaCOBAHHOCTh
MO3ULIMK JPYTUMX YYaCTHUKOB AMaiora Wiv AUCKYCCUK);

pacro3HaBaTh HeBepOasbHble CpeicTBa OOIeHUs, TTOHMMaTb 3HaueHHe
COLIMA/IbHBIX 3HAKOB, TPEANOChUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYaLUM,
yMeTb CMSITYaTh KOH(QJIUKThI U BECTU IePeroBOPbI;

BJIaZleTh Pa3/IMUHBIMU criocobamMu 0OIIeHUs] U B3auMO/1eHCTBUS, TIOHUMATh
HaMepeHus1 [ApYyruX Jitojiel, TpOsIB/IATL YBa)KUTeIbHOE OTHOIIIeHWe K
cobecelHUKY U B KOPpeKTHOM dopme GopMyIMpoOBaTh CBOM BO3pa>KeHUS;

Pa3BEpPHYTO U JIOTUUHO M3/laraTh CBOK TOYKY 3PEHUSsI C MCII0/b30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHasl 1efiTe/IbHOCTh:

MOHMMAaTh W WCIO/Mb30BaTh  TpeuMMyllleCTBa  KOMaHJHOU U
WHAVUBUAYa/JbHONM pabOThl TIpM  pellleHuHd  OHOJIOTMUeCKOM  Mpo0JieMbl,
000CHOBBIBaTh Heo0X0AMMOCTh TpUMeHeHust IPYTIOBBIX dbopm
B3aUMO/IeNCTBUS IPY pellieHUH yueOHOM 3a/1auu;

BbIOMpATh TEMAaTUKy W METO/bI COBMECTHBIX AeMCTBUM C yUuéTOM OOIIHMX
MHTEPEeCOB U BO3MOYKHOCTEM KaXKJ0ro usieHa KOJIJIeKTUBa;

MpUHUMAaTh 1[elM COBMECTHOW [IeiTeTbHOCTH, OpraHyu30BbIBaTh W
KOODJIMHUPOBATh [IeUCTBUS MO €€ AOCTW)KEHHIO: COCTaB/SATh IUIaH AEeMCTBUM,
pacripe/ie/iiTh POJIM C YYETOM MHEHHH Y4aCTHUKOB, OOCYX[aTh pe3y/bTaThl
COBMECTHOM pabOoThI;

OLIeHMBaTh KaueCTBO CBOEro BKJIaJa U KaKJOr0 yyaCTHHMKAa KOMaH[bl B
001111l pe3y/ibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

ripe/ijlaraTh HOBble TPOEKTHI, OL|eHWBaTh WJEeU C TO3UI[MM HOBU3HBI,
OPUTMHA/IbHOCTH, MPAKTUYeCKOW 3HAUMMOCTY;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTerMueckoe TMOBeJeHHWe B Ppa3/IMUHbIX
CUTYalUsIX, TIPOSIB/ISITh TBOPUECTBO U BOOOpakeHre, ObITh MHUI[HATHBHBIM.

OBajieHHe YHUBePCAa/IbHBIMHU Pery/JIATUBHBIMHU JeHCTBUAMM:

1) camoopraHusanus:

WCI0/Ib30BaTh OHOJIOTHYeCKHe 3HaHWs [T BbISIBJeHUs TpobsieM U UX
pellieHUsl B )KU3HEHHBIX U yUeOHBIX CUTYaI[UsX;

BbIOMpAaTh Ha OCHOBe OMONIOTMYECKMX 3HAHUM IieJieBble U CMBIC/IOBbIE
YCTaHOBKHU B CBOUX [JIeCTBUSX U MOCTYTMKaX MO OTHOILEHUIO K KUBOM MPUPO/E,
CBOEMY 3/10POBbIO U 3/10POBbI0 OKPY KarOLLIUX;



CaMOCTOSITeJTbHO ~ OCYILECTB/IATb ~ [103HABATE/IbHYI0  JesiTe/IbHOCTb,
BLISIB/ISITH TIPOOJieMbl, CTaBUTh W (OPMyIMpoBaTh COOCTBEHHbIE 3aJaud B
oOpa3oBaTe/ibHOM /IeATeIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CAMOCTOSITeJTbHO COCTAaB/IAThL II/IaH peIlleHus Tpo0seMbl C Y4ETOM
VMMEIOIIUXCSI PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U TIPeTIOUTeHU;

JlaBaTh OI[€HKY HOBBIM CUTYalLlUsIM;

pacIvpsiTh ~ paMKu  yueOHOTO TrpeiMeTa Ha OCHOBe  JIMUHBIX
ripe/iIouTeHUH;

JlenaTb ~ OCO3HAaHHBIM ~ BbIOOpP,  apryMeHTHpOBaThb  ero,  OpaThb
OTBETCTBEHHOCTH 3a PeLlIeHUE;

OL|eHUBATb TTPUOOPETEHHBIN OIIBIT;

criocobcTBOBaTh (DOPMUPOBAHUIO U TIPOSIB/IEHUIO ITUPOKOW 3PYAULIAUA B
pasHbIX 00/1acTSAX 3HAHWM, TIOCTOSTHHO TIOBBIIIATH CBOW 0OOpa3oBaTe/bHBIA H
KY/JIbTYPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBbIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B [IeITe/TbHOCTb,
OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

B/IaZIeTh HaBblKaMM [O3HaBaTe/lbHOU pe(/ieKCMA KaK OCO3HaHUS
COBepLIaeMbIX [eWCTBUM W MBICIUTENBHBIX IIPOLIECCOB, WX Ppe3yJIbTaTOB U
OCHOBaHWM, UCTIOH30BaTh MPUEMBI pedIeKCUU JIjisl OLIEHKU CUTYyal[iH, BbIOopa
BEDHOTO DPeLLeHHs;

yMeTh OlleHHMBAaThb PUCKW W CBOEBPEMEHHO MPUHUMATh peIleHus M0 UX
CHWKEHHUIO;

NMPUHUMAaTh MOTUBBI W apryMeHThbl [IPYyrUMX TIpW aHaju3e pe3yJ/bTaToOB
JlesiTeNTbHOCTY;

3) npuHsTHE Cebsi U APyrux:

TIpUHUMATh Cebsl, TTOHUMasi CBOM HeJJOCTaTKU U JIOCTOWHCTBA;

MPUHUMAaTh MOTUBBI W apryMeHThl [IPYyrUMX TpW aHaju3e pe3yJ/bTaToB
JlesiTeNTbHOCTY;

TpU3HaBaTh CBOE MPABO U MPaBO IPYTUX Ha OLLKOKY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMAaTh MUP C TIO3ULIMH IPYTOT0 UesioBeKa.

INPEJIMETHBIE PE3YJ/IbTATDBI

[TpenmeTHble pe3ynbTaThl 0cBOeHHS TporpaMmbl COO 10 OHMojioruyd Ha
06a30BOM ypOBHe BKJHOUAIOT crieljuduryeckue [js yueOHOro mpeameTa
«buonorusi» HayuHble 3HaHWS, YMEHHUS U CIIOCOOBI [eHCTBUH T0 OCBOEHHIO,
VHTEpIIpeTaliii W TipeoOpa30BaHUIO 3HAHWM, BHUAbI JeSTeIbHOCTA TI0



MOJIyUYeHHI0 HOBOTO 3HaHWS U TIPUMEHEHWIO 3HaHWM B Pa3/IMUHbIX yueOHBIX
CUTyal[usIX, a TakKKe B peajlbHbIX >XU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
Ouosorueil. B mporpamme mpeaMeTHble pe3y/bTaThl MPeACTaBIeHbI TI0 TOaM
o0yueHwusl.

[TpenmeTHBIe pe3ynbTaThl OCBOeHHS yueOHOro npeamMera «bronorus» 6 10
K/1acce JOJDKHBI OTPaXKaTh:

c)OpMUPOBAHHOCTb 3HAaHUM O MeCcTe U pPOMU OUONOTUH B CHUCTEME
HayuyHOTO 3HAHHWs eCTeCTBEeHHbIX HayK, B (DOPDMUPOBAaHWU COBPEeMeHHOMU
eCTeCTBEHHO-HayYHOW KapTWUHbI MHpa M HayYHOTO MUPOBO33DeHMs, O BKiaje
POCCUMCKUX U 3apyDOe)KHbIX Yy4EHbIX-OMOMOrOB B pa3BuTHe OHOOTrHUH,
(yHKLIMOHAIbHOW FPAMOTHOCTH YeJIOBeKa [i/Isl pelleHus )KU3HEeHHbIX 3a/iay;

yMeHHe pacKpbIBaTh COjiepyKaHue OMOOruueCcKUX TePMUHOB U TIOHSATHM:
)KU3Hb, KJ/IeTKa, OpraHusM, MeTabosm3m (oOMeH BellleCcTB W TpeBpallleHHe
SHEpPruM), romeocTta3 (caMopery/isiusi), YpOBHeBasi OpraHu3alys >KUBBIX
CUCTEM, CaMOBOCIIPOM3Be/leHHe (perpofykuys), Hac/1e/ICTBEHHOCTb,
M3MEeHUMBOCTb, POCT U Pa3BUTHUE;

yMeHUe wu3jaraTb OuoJiorndyeckre TeopuM (KIeTo4Has, XPOMOCOMHas,
MyTal[MOHHasl, LIeHTpajbHasi JOorMa MOJeKyasapHoi Ouosiorun), 3akoHbl (I.
Mengens, T. Moprana, H. 1. BaBuioBa) u yuyeHusi (0 [jeHTpax MHOroo0pasus u
TPOUCXOKJEHUS Ky/JbTypHbIX pacteHud H. WM. BaBusoa), onpegensitb
IPaHULIbl UX IPUMEHUMOCTH K JKUBbIM CHUCTEMaM;

yMeHUe BJlaZieTb MeTo/laMy HayyHOT0 Mo3HaHus B buosoruu: HabmoieHre
Y OMMCAHME XUBBIX CUCTEM, MIPOLIeCCOB U SIBJIEHWH, OpraHu3aLys U MpoBeJieHue
OMOMOTUUECKOTO  JKCTIepMMEHTa,  BBIZIBIDKEHWE  TUIIOTe3bl,  BbISBIEHUE
3aBUCHMOCTHU MEXXJy UCCAelyeMbIMA BeJUUMHAMU, OOBsSCHEeHHe TOIyueHHBIX
pe3y/bTaToOB, UCI0/Ib30BAHHBIX HAYUHBIX MOHSITHUM, TEOPUM U 3aKOHOB, YMEHHE
JleniaTb BbIBO/IbI HA OCHOBaHHWH T10JIyYeHHbIX pPe3yJIbTaToB;

yMeHUe BbI/IeJISITh CyllleCTBeHHbIe TIPU3HAKU BUPYCOB, KJI€TOK IMPOKAapUOT
¥ 5yKapuoT, OJHOK/IETOUHBIX ¥ MHOTOK/JIETOUYHbIX OPTraHHW3MOB, O0COOEHHOCTH
nporjeccoB: 0OMeHa Bell|eCTB U MpeBpallleHusl SHePryu B KjeTkKe, ()OTOCHHTe3a,
TJIaCTUUeCKOTO U SHepreTHyeckoro oOMeHa, XeMOCHHTe3a, MUTO03a, Melo3a,
OTJIOIOTBOPEHUSI, Pa3MHOXKEHUsl, WHJWBU/IyaJIbHOTO pa3BUTUsI OpraHu3Ma
(oHTOr€HE3);

yMeHHe TIPUMEHSITh TI0/TyueHHbIe 3HaHUS 151 00BbsICHeHUsT OHM0/IOrMueCcKuX
TMPOLIeCCOB U SIBJIEHWM, /ISl IPUHATUS TIPAaKTUUECKUX pellleHrH B MOBCeJHEeBHOU
JKU3HU C 1Ie/ibl0 oOecrieueHUsi 0€30MacCHOCTH CBOEro 37I0POBbSi U 3/I0POBBS
OKPY>KaIoILIMX Jitoflel, CoOJitofleHrsi HOPM TPaMOTHOTO TIOBe/leHHsI B
OKpYy»Katolleli TIpUPOJHOM cpeJie, TTOHUMaHHe HeoOX0AUMOCTH HCII0/Ib30BaHUs



JIOCTYDKEeHWM COBpeMEHHOW Onoyiornv M OMOTeXHOJIOTHN J/Isi PaliMOHATBHOTO
TIPUPO/IOTIO/Tb30BAHHUS;

yMeHHe pelllaThb 3/ieMeHTapHble TeHeTHUYecKHe 3a/laud Ha MOHO- U
IUTUOpUIHOe CKpeIlliBaHUWe, CLeTJIeHHOe HacjeloBaHWe, COCTaB/ISTh CXEeMbI
MOHOTUOPU/IHOTO CKpellMBaHus [Jis TIpe/icKa3aHusi Hac/ieZlOBaHUsI IPU3HAKOB Y
OpraHH3MOB;

yMeHHe BBITIOJIHATH JlabopaToOpHbIe U TMpakTHUYeckre paboThbi, coOMoAaTh
TpaBu/ia Ipy paboTe ¢ yueOHBIM U JTaO0paTOPHLIM 000PyJ0BaHHEM;

yMeHUe KpPUTHUeCKd OLleHWBaTb W WHTEPNpeTHpOBaTh WH(OpPMAIUIO
OMOIOTMUECKOTO COZIepKaHMs], BKJIIOUAIOIIYI0 IICeBJOHAyUHble 3HAHWUS U3
pa3/MUHBIX HMCTOYHUKOB (CpejCcTBA MacCOBOW uH(OpPMaIuM, Hay4yHO-
MOMy/ISIPHbIEe MaTepHasibl), STUUeCKUe acreKTbl COBpeMEeHHBIX UCC/IelOBaHUN B
Ouosioruu, MmeauiHe, 0MOTEeXHOJIOTHH;

yMeHHe CO3/laBaTh COOCTBEHHBIE ITMChbMEHHBIE W YCTHbIE COOOIIEeHUS,
000011ass  OuosloTHUECKYI0 HWH(OPMAIMI0 ¢W3 HECKOJBKMX HWCTOUYHMKOB,
rPaMOTHO MCTIO/Tb30BaTh MOHATHUHHBIN arirapat OMOI0OrvH.

[TpenMeTHBIE pe3ynbTaThl OCBOEHHS yueOHOro npeamMeta «buonorus» 6 11
K/acce J10JDKHBI OTPaXkaTh:

chOpMHUPOBAHHOCTh 3HAHMM O MecTe U pOJKM OWONOTMM B CHUCTEMe
HAayuyHOTO 3HAHHS eCTeCTBeHHbIX HayK, B (OPMHUDOBAHHWH COBpPeMeHHOMN
eCTeCTBeHHO-Hay4YHON KapTUHbI MMpa M Hay4HOTO MHDOBO33peHUs, O BK/ajie
POCCUMCKUX U 3apyDOe)KHbIX y4EHbIX-OMOMOrOB B pa3BuTHe OHOIOTrHUH,
(byHKIMOHATbHOM TPaMOTHOCTH Ue/I0BeKa [IjIsl pellieH s )KU3HeHHbBIX 3a7iay;

yMeHHe pacKpbIBaTh COjiepyKaHue OMOOruueCKUX TePMUHOB U TIOHSATHI:
BUJ, TOMyJsALYs, TeHO(MOH[, >BOJIIOLUS, ABWXKYIUe Cuibl ((akTopbi)
3BOJIIOLIWHY, MPUCIIOCOOIEHHOCTh OpraHu3MOB, BHj000pa3oBaHue,
9K0JIOTHYeCKHe (haKTOPbI, 5KOCUCTEMA, TPOAYIeHThI, KOHCYMEHThI, peIyIeHTHI,
1[eTTH MIUTaHKs, YKOJIOTHUYeCcKasi TupaMu/a, OruoreoiieHo3, buocdepa;

yMeHWe u3/iaratb OHo/ioTHUYeCKHWe TeopuH (SBOIOIMOHHAs Teopusi Y.
lapByUHA, CHHTeTHYeCKas TeOpHs SBOJIFOI[MH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxogctBa K. M. Bapa, uepefioBaHus T7IaBHBIX HarpaB/IeHUM U
nyTeii 3Bo/moi A. H. CeBepiioBa, yueHus o 6uocdepe B. V. BepHazickoro),
orpe/ie/IsiTh TPAHULIbI X TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe BJIaZieTb MeTOlaM{ HayuHOT0 ITO3HaHUs B OMOIOrvK: Hab/moieHre
Y OIMMCaHKe >KUBBIX CUCTEM, TIPOIIECCOB U SIBJIEHHWM, OpraHU3al[is U MPOBe/ieHe
OUMOMOTUUECKOTO  JKCTIepMMEHTa,  BBIZIBIDKEHWE  TUIOTe3bl,  BbISBIEHUE
3aBUCHMOCTHU MEXJy UCCAelyeMbIMA BeJMUMHAMU, OOBsSCHEeHHe TOayueHHBIX



pe3y/IbTaTOB, UCTIOb30BaHHBIX HayUYHbIX TIOHATHM, TEOPUN U 3aKOHOB, YMeHHe
JlelaTh BBIBO/IBI HA OCHOBAHWH TI0JTyU€HHBIX Pe3y/IbTaTOB,;

yMeHHe BBIIEJIATh CYIIeCTBeHHbIe TMPU3HAKU CTPOEHHUsT OMOJIOrHYeCcKHX
00BEeKTOB: BW/IOB, TIOMYJ/ISIL[MM, TIPOJYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOTeoI|eHO30B UM IKOCUCTEeM, OCOOEHHOCTH TIPOILIeCCOB: HAaC/ae/ICTBEHHOU
V3MeHUMBOCTH, €CTeCTBEHHOTO otbopa, BH000pa3oBaHus,
TIPUCITOCOO/IEHHOCTH OPTraHM3MOB, JEeMCTBUS 3KOJIOTHYeCKMX (DaKTOpPOB Ha
OpraHv3Mbl, TlepeHoca Bel[eCTB U TI0TOKa JSHEPrud B IKOCUCTEMAX,
aHTPOTIOTeHHbIX H3MeHeHHWM B 3KOCHCTeMaX CBOell MeCTHOCTH, KPyroBOpOTa
Bell[eCTB U OMOre0XrMHUeCKUX 1UK/IOB B Orocdepe;

yMeHHe TIPUMEHSITh ToTyueHHbIe 3HaHUS i1 00bsCHeHUsT OMOIOTHYeCKUX
TMPOLIECCOB U SIBJIEHUH, JJ/151 IDUHSATHS TIPaKTUUYeCKUX pellleHUM B MOBCeHEBHOU
JKU3HU C 1iefibl0 oOecrieueHus 0€30MacCHOCTU CBOEro 370POBbsi U 3/10POBBS
OKDY>KaIOIIUX  JIIOoJel, COoO/MoeHrdsT HOPM TIPaMOTHOTO TIOBEe/IeHHS B
OKpY>Karollle TIpUpPOIHOM cpefie, TIOHMMaHWe HeoOXOAUMOCTH UCITO/Ib30BAHMUS
JIOCTHKEeHUU COBpEMEHHOU Oouosioruu TSI palLMOHaIBHOTO
TIPUPO/IOTIO/Tb30BaHUS;

yMeHHe pelllaTh 3/ieMeHTapHble OWOJIOTHYeCKHe 3a/lauM, COCTaBJISITh
CXeMbI ITepeHoca BeIlecTB U SHEPTUH B 3KocHcTeMax (I[erH IMUTaHus);

yMeHHe BBITIO/IHATE 1ab0paTopHbIe W IpaKTUUeCcKue paboThl, COOMOAATH
TrpaBu/ia py paboTe ¢ yueOHBIM U TabopaTOpHLIM 000PYJ0BaHHEM;

yMeHHe KpPUTHUYeCKW OIeHWBaTb W MHTEPIPeTHPOBaTh HWH(MOPMAIHIO
OMOIOTUUECKOTO COZiepKaHMsl, BKJIIOUAIOIIYI0 TICeBJOHAayUHble 3HAHUS U3
pa3/MuUHBIX MCTOYHUKOB (Cpe/CTBa MacCOBOW WH(OpPMaIy, Hay4YHO-
MOMy/IsipHble  MaTepuasbl), pacCMaTpuUBaTh TI700ajibHbIE  SKOJIOTUUECKHe
1po0JIEMbI COBPEMEHHOCTH, (hOPMHPOBATh 10 OTHOIIEHHIO K HUM COOCTBEHHYTO
TIO3UI[HIO;

yMeHHe CO3/jaBaTh COOCTBeHHbIe ITMChMEHHbIe U YCTHBbIe COOOIIeHUs,
00001jass  Oronormueckyro HHGMOOPMAI[MI0O W3 HECKOMBKUX HWCTOUYHHKOB,
I'PaMOTHO HCIIO/Tb30BaTh MOHATUHHBIN arirapaT OMOIOTHH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJ/TIACC
Ne HaumeHnoBanue Ko/smmuecTBO Uacos
J/eKTpoHHbIe (L1 (ppoBbIe)
n/ pasjie/ioB M TeM KoHTpoibHEBIe IIpakTHueckue
Bcero oOpa3oBaTe/bHbIE PeCYpPChI
n NPOrpaMMel padoThI padoThI
bubnuoreka IIOK
1 b 2 .
HOTIOTIH KaK fayKa 0-5 https://m.edsoo.ru/7f41c292
9 JKuBbIe CUCTEMBI U UX 1 0 bubmoreka IIOK
OopraHu3aLus https://m.edsoo.ru/7f41c292
3 XHWMHUUECKUM COCTaB U 3 1 bubmoteka LIOK
CTpOeHUe KJIeTKU https://m.edsoo.ru/7f41c292
4 JKu3HeesTeTbHOCTh 6 0 bubnmoreka LIOK
K/IeTKU https://m.edsoo.ru/7f41c292
PasmHOeHue u
5 UHAWBUAYyaTbHOE 5 1 bubmorexa [JOK
AMBHAY https://m.edsoo.ru/7f41c292
pasBUTHe OPraHU3MOB
HacnenctBeHHOCTh U
bubmoteka LJOK
6 HU3MEeHUYUBOCTH 8 1.5
https://m.edsoo.ru/7f41¢292
OpraHv3MOB
7 CesiekLjust OpraHM3MOB. 3 0 bubmoreka LJOK
OcHOBBI OMOTEXHOJIOTUN https://m.edsoo.ru/7f41¢292
bubmioreka LJOK
8 P 1 0
G3EPBHOE BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 4




YACOB I10 ITPOI'PAMME




11 K/TACC

HauMeHoBaHHe Ko/muecTBO yacoB
Ne JeKTpoHHbIe (LH(POBEHIe)
pas3fie/sioB H TeM KonTpo/sibHbIe IIpakTHueckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChI
MpOrpaMmabI padoThI padoThI
OBOJIIOL[MOHHAs 9 1 bubmuoreka LIOK
ouoJIorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUe U
bubmoreka LIOK
2 pasBuUTHe KU3HU 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emJie
Opranusmsl U
3 OKDVIKALOLLAs 5 1 bubnuoreka LIOK
Py M https://m.edsoo.ru/7f41cc74
cpena
CoobiectBa u
4 9K0JIOTUUeCcKue 9 0 Brbmiorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
bubmoreka IIOK
0
> PesepsHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 2.5
ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

MUHepaJ/IbHbIE COJIN

10 KJ/TIACC
Ne KosminuecTBo uacos
JJ/IeKTPOHHBbIE
Jata nudpoBbIe
n | Tema ypoka KonTpo/ibHbIE IIpakTHyeckue
Bcero HU3yUueHusl oOpa3oBare/IbHBIE
/ paboThI paboThI
pecypchl
n
bubmmoreka IIOK
https://m.edsoo.1ru/863e612
buonorus B cucreme
1 1 0 0 2
HayK https://m.edsoo.ru/863e632
a
MeTobl TI03HaHUS
JKMBOM MPUPO/JBI.
[TpakTrueckast pabora Ne
bubmmoreka IIOK
1 «Mcnonp3oBaHue
2 1 0 0.5 https://m.edsoo.ru/863e612
pas/IMYHbIX METO/IOB IpU )
V3y4YeHUH B
OMOOTHUeCKUX
00BEKTOB»
bubmioreka IJOK
buonorrnueckue crctemsl,
3 1 0 0 https://m.edso00.1ru/863e656
TMPOLIeCChl U UX U3yUeHHe 4
XUMUYeCcKUil CocTaB bubmmoreka LIOK
4 KineTku. Boga u 1 0 0 https://m.edso0o.ru/863e674

e




benku. CoctaB u

bubmmoreka IIOK

5 0 https://m.edsoo.ru/863e6b7
cTpoeHue OenkoB 5
depmMeHTbl —
Ouonornyeckue
KaTa/i3aTophl.
JlabopaTtopHasi pabota Ne bubmmoreka IIOK
6 1 «3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTauTUUeCKon 2
aKTUBHOCTH (pepMEeHTOB
(Ha mpyUMepe aMu/Ia3bl
WU KaTasnasbl)»
bubmioTeka 1IOK
7 YrneBogpl. JInnuzapl 0 https://m.edsoo.ru/863e687
0
HyknenHOBbIe KUCIOTHI. Bubmmorexa [TOK
8 0 https://m.edsoo.ru/863e6d5
ATO
d
Nctopus u meTozbl bubmuoreka IIOK
9 W3yUeHUs KJIeTKHU. 0 https://m.edsoo.ru/863e6e8
Knerounasi Teopust 8
10 KreTka Kak Liesi0cTHast 0

JKHBadsA CUCTeMA




Crtpoenue
3yKapuOTUUeCKOU
K/1eTKH. JIabopaTopHas
pabota Ne 2 «V3yueHue
CTPOEeHHsI KIeTOK

bubmioTeka 1IOK
https://m.edsoo.ru/863e6{f0

11 aCTeHUH, )KUBOTHBIX 0.5
p ’ 7 https://m.edsoo.ru/863e716
rprboB U OaKTepuii TIog c
MUKPOCKOIIOM Ha -
TOTOBBIX
MUKpoTIperiapaTtax 1 ux
OrucaHue»
bubmmoreka IIOK
OO6MeH BelL[eCTB WU
12 0 https://m.edsoo.1ru/863e766
MeTabo/13M c
bubmioTeka 1IOK
POoTOCHUHTES.
13 0 https://m.edsoo.ru/863e7c9
XeMOoCUHTe3 8
bubmmoreka IIOK
14 OHepreTUyeckuii o0OMeH 0 https://m.edsoo.ru/863e7aa
e
JKU3HEHHBIN LUK/
KJIeTKU. [lesieHre K/IeTKU.
Mwuro3. JTabopaTopHast bubmmoreka LIOK
15 pabora Ne 3 0.5 https://m.edsoo.ru/863e7dc

«HabsroieHre Muto3a B
K/IeTKaX KOHUMKa
KOpeIIIKa JiyKa Ha

4




TOTOBBIX
MUKpOIpernaparax»

Buocuures Gesika.

bubmioTeka IIOK

16 Peakijusi MaTpuyHOro 0 https://m.edsoo.ru/863e796
CHHTe3a e
bubmmoreka IIOK
Tpancmauusa —
17 0 https://m.edsoo.ru/863e796
obuocuHTe3 6eska .
Heknetrounsie opMbl Brbmoreka LIOK
18 0 https://m.edsoo.ru/863e754
YKU3HU — BUPYCBI 0
bubmmoreka IIOK
https://m.edsoo.ru/863e81b
19 @®opMbI pa3MHOKEHUSI 0 6
OprafH13MoB https://m.edsoo.ru/863e831
e
. Bbubmoteka LIOK
2 M 0
0 eHos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE
TOJIOBBIX K/IETOK.
OnnogoTBopeHue.
JlabopaTtopHasi paboTa Ne Brbmorexa [IOK
21 - 0.5 https://m.edsoo.ru/863e81b

4 «/3yueHue CTpoeHUs
TI0JIOBBIX K/IETOK Ha
TOTOBBIX
MUKpOIperapaTax»

6




Bbubmoteka LIOK

22 Unpusiayanbioe 0 https://m.edsoo.ru/863e843
pa3BUTHE OPTaHU3MOB p
'eHeTrKa — HayKa 0 bubmmoreka LIOK

23 HAaCJ/1eICTBEHHOCTU U 0 https://m.edsoo.ru/863e86f
WM3MEeHUUBOCTU 2
3aKOHOMEPHOCTH
Hacje[0BaHUsI bubmmoreka IIOK

24 TPU3HAKOB. 0 https://m.edsoo.ru/863e887
MoHorubpugHoe 8
CKpell[iBaHKe
Alurutpitaiioe bubmioTeka 1IOK

g5 | CHPEmMBARHE. 3axon 0 https://m.edsoo.ru/863e89a
HEe3aBUCUMOTO 4
HacJieIoBaHUsI PU3HAKOB

26 | CuernieHHOe 0.5 bubmoteka LIOK
Hac/eL0oBaHue https://m.edsoo.ru/863e8c6
TIPU3HAKOB. 0

JlabopaTtopHasi pabota Ne
5 «3yueHue
pe3yJibTaToB
MOHOTHOPHU/IHOTO U
IUTUOPUAHOTO
CKpeIIVBaHUs y
ZIp030(uJIbl HAa TOTOBBIX




MUKpOTperiapaTax»

I'eneTuka nosa.
HacnenoBanue

bubmioreka LJOK

27 0 https://m.edsoo.ru/863e8c6
TIPU3HAKOB, CILIeTJIEHHBIX 0
C TI0JIOM
N3MeHurBOCTE.
HenacnencrteeHHas
M3MEeHUHBOCTb.
JlaboparopHasi pabota Ne
08 6. VIsyueHue 0.5 Bbubmoteka LIOK
MoAUGbUKALIMOHHOM https://m.edsoo.ru/863e8efe
M3MEeHUHBOCTH,
TIOCTPOeHre
BapHALIMOHHOTO psifia U
BapHalLMOHHOM KPUBOM»
HacnencrteeHHast
M3MEeHUHBOCTb.
59 JlaboparopHast pabota Ne 0.5 bubmmoreka LIOK
7. «AHanu3 MyTaLuu y https://m.edsoo.ru/863e8efe
po30¢ubl Ha TOTOBBIX
MUKpOTIperiapaTax»
bubmmoreka IIOK
30 ['eHeTHKa yenoBeka 0 https://m.edsoo.ru/863e8d7

8




Pe3epBHbIii ypOK.
O06o006111eHME TIO TEMe

31 «HacnencTBeHHOCTh U 1
13MeHUMBOCTD
OpraHu3MOB»
bubmmoreka IIOK
Ceslex11s KaK Hayka U
32 1 https://m.edsoo.ru/863e921
ripoiiecc
4
MeTozbl ¥ JOCTHXKEHUS bubmioTeka 1IOK
33 CeneKLWU pacTeHu! 1 1 https://m.edsoo.ru/863e921
>KUBOTHBIX 4
bubmmoreka IIOK
BbuoTexHosiorus Kak
34 1 https://m.edso0.ru/863e933
OTpac/ib IPOU3BO/CTBA 5
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOI'PAMME




11 K/TACC

Ne KoimnuyecTBO yacoB
JJ/IeKTPOHHBbIE
Jata nudpoBbie
n | Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero HU3ydeHHUs oOpa3oBare/IbHBIE
/ paboThI paboThI
pecypchbl
n
OBOJIIOLIMS U METO/IbI eé Brbmoreka [IOK
1 H A 1 0 0 https://m.edsoo.ru/863ea20
H3yueHust .
UcTopusi pazBuTus bubmmoreka IIOK
2 Tnpe/icTaB/ieHni 00 1 0 0 https://m.edsoo.ru/863e957
3BOJTIOL[AN 0]
bubmoreka IIOK
3 MUKpo3BOMIOLIUS 1 0 0 https://m.edsoo.ru/863e9c1
e
[Tonynsauuysa kak
37IeMeHTapHasl eJUHULIA
BHU/Ia U 3BOJTIOLIHH. bubmmoreka IIOK
4 JlaboparopHast pabota Ne 1 0 0.5 https://m.edsoo.ru/863e99c
1 «CpaBHeHre BU/IOB 110 6
MopdonoruuecKkomy
KPHUTEPHULIO»
[BUXyIe CUJIbI Bbubmoteka LIOK
5 (3/1eMeHTapHbIe 1 0 0 https://m.edsoo.ru/863e9da

(hakTOpBI) IBOJIIOLIUU

4




EctecTBeHHbINM 0TOOD U

bubmmoreka IIOK

6 0 https://m.edsoo.ru/863e9ed
ero (hopMmbI 0
PesybTaThl 3BOMIOLIUA:
TIPUCITOCODIEHHOCTD
OpraHu3MOB U
BU/I000pa30oBaHue.
7 JlabopaTtopHasi pabota Ne 0.5 bubmmoreka IIOK
2 «Ornmcadue ' https://m.edsoo.ru/863e9fde
TIPUCITOCOO/IEHHOCTH
opraHusMma u eé
OTHOCHTEJIbHOT'O
XdpaKTepa»
Harpasienus v nyt1 Brbmorexa [IOK
8 0 https://m.edsoo.ru/863e9c1
MaKpO3BOJIHOL[UU .
9 HeobpaTumocTb 0
3BOJTFOLIUU
10 Wctopus )xusHu Ha 3emiie 0
Y MEeTO/Ibl €8 U3yueHust
I'urioTessr bubmmoreka LIOK
11 MIPOUCXOXKIEHUSA KU3HU 0 https://m.edsoo.ru/863ea5a
Ha 3emie 6
PasButue xu3HU Ha bubmuoreka IIOK
12 3emJie 10 3paM U 0 https://m.edsoo.ru/863ea6b

nepuoam

e




OcHOBHBI€E 3TaIlbl
3BOJTIOLUH

pacTUTebHOTO U
>KMBOTHOT'O MMpa.

bubmuoreka IIOK

13 [TpakTrueckast pabora Ne 0.5 https://m.edsoo.ru/863ea8b
1 «M3yueHue C
HCKOTIaeMbIX OCTaTKOB
pacTeHuil U )KUBOTHBIX B
KOJITIEKLHSIX»

bubmmoreka IIOK

CoBpemeHHas cucteMa

14 0 https://m.edsoo.ru/863ea48
OpraHuYecKoro Mupa o

bubmioTeka 1IOK

OBOJIIOLMS YeI0BeKa

15 0 https://m.edsoo.ru/863eac2
(a"TpOMOreHe3s) .
JBUXyIIe CUJIbI bubmoteka LIOK

16 (daxTopni) 0 https://m.edsoo.ru/863ead4
aHTpoIIoreHesa 4

17 OcHOBHBIE CTaZUKU 0
9BOJTIOL[MY YesioBeKa
YesioBeyeckue pacel U bubmmoreka IIOK

18 MPUPOJHbIe aJarnTaluu 0 https://m.edsoo.ru/863eaea
yeIoBeKa 2
Pe3epBHbIi1 ypOK.

19 O06o06111eHME TIO TEMe 0

«B03HUKHOBEHUe U
pa3BUTHE )XU3HU Ha




3emie»

20

OKOJIOTHs KaK HayKa

21

Cpe/ibl 0OUTaHUS U
9Kosoruyeckre (hakTopbl

bubmioTeka 1IOK
https://m.edsoo.ru/863eafec

22

AbuoTtrueckue GakTophbI.
JlaboparopHasi pabota Ne
3. «Mopdonoruueckue
0Cc0OeHHOCTH pacTeHUi
13 Pa3HbIX MECT
obuTaHus».
JlaboparopHasi pabota Ne
4. «Bnusinve cBeTa Ha
POCT U pa3BUTHE
YyepeHKOB KOJIeyca»

0.5

bubmmoreka LIOK
https://m.edsoo.ru/863eb10
e

23

BbuoTtrueckue GakTopbl

bubmmoreka IIOK

https://m.edsoo.1u/863eb34
8

24

OKOJIOThYecKue
XapaKTepUCTUKHU
TIOMYJISILIUU.
[MpakTrueckasi pabota No
2 «IToacuéT MIOTHOCTH
TOMYJISLIANA pa3HbIX
BU/IOB PaCTeHUI»

0.5




Coo0I1riecTBa OpraHu3MOB

bubmmoreka IIOK

25 https://m.edsoo.ru/863eb46
— OuoreHo3 .
bubmmoreka IIOK
OKO0JIOTUYeCKre CUCTeMbI
26 https://m.edsoo.ru/863eb46
(sKOCHCTEMBI) .
OcCHOBHEBIE TTOKa3aTenu
9KOCUCTEMBI.
bubmmoreka LIOK
27 JKOJIOTUYeCKHe
. https://m.edsoo.ru/863eb5fa
nupamuel. CBOMCTBA
skocucreM. Cykueccus
28 [IprpopHbIe 3KOCHUCTEeMBI
79 AHTpOTIOreHHbIe
9KOCHCTEMBI
buocdepa — riobanbHast Brbmorexa ITOK
30 https://m.edsoo.ru/863ebb5
9KOCUCTEMA 3eM/n o
3aKOHOMEpPHOCTH bubmmoreka LIOK
31 Cyl1LleCTBOBaHUSA https://m.edsoo.ru/863ebd1
ouochepsl 6
39 YenmoBeuecTBO B
ouochepe 3emu
bubmioTeka 1IOK
Cocy1jecTBoBaHue
33 https://m.edsoo.ru/863ebal

TIPUPO/bI U UesioBeuecTBa

e




Pe3epBHbIi1 ypOK.

34 O600111eHHE TEMBI

1 0
«Coo011jecTBa 1
9KOJIOTUUECKHE CUCTEMbI»
OBIIEE KOJIMYECTBO
- 34 2.5

YACOB I10 ITPOI'PAMME




YYEBHO-METOAMNYECKOE OBECNMEYEHUE

OBPA30OBATE/IbHOIO NMPOLLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPVAbI ANA YYEHUKA

* Buonorus, 10 knacc/ NaceyHuk B.B., KameHckuia A.A., Py6uoB A.M. u gpyrue;
nop pepakumein NaceyHuka B.B., AKUMOHepHoOe 06LLecTBO «/13a4aTeNnbCTBO
«lMpocBeLeHmne»

METOANYECKWME MATEPUANDI ANA YYUTENA

depepanbHasa obpasoBaTenbHas nporpaMmma

LN®POBbLIE OBPA3OBATEJ/IbHbIE PECYPCbl N1 PECYPCbI CETU

MHTEPHET

https://resh.edu.ru/
https://uchi.ru/marathons/students/welcome/95090992
https://m.edsoo0.ru/863cca60
https://interneturok.ru/subject/biology/class/5
http://www.ebio.ru/index-4.html



