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MNOACHUTEJIBHASA 3AIIUCKA

[Ipn paspabotke nporpaMmbl Nno OHUONOTUM TEOPETHHYECKYIO OCHOBY JUIA
Olpe/ieNieHus1 MOJAX0A0B K (OpMHPOBAaHUIO cojiepikaHus ydeOHOro npeamera
«buonorus» cocraBwiu: KoHuentyaasHsle nosokenuss DPIOC COO o
B3aUMOOOYCIIOBIICHHOCTH  LI€NIeH, coJepKaHMsl, pe3yabTaTOB O0y4YeHHS U
TpeOOBAHMI K YPOBHIO ITOJAIOTOBKH BbIITYCKHUKOB, MMOJIOKEHUs 00 001UX LEensX U
NPUHLIMIAX, XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSHME CHCTEMbI CpEIHEro
obmero oOpazoBanus B Poccumiickoii @epepauuu, a TakKe IOJI0KEHHA O
cnietrQuke OMOJIOruy, €€ 3HaYeHUH B NMO3HAHUH KHUBOH NPUPOLI U 00eCIIeYCHHH
CYLIECTBOBAHMUS uenoBeyeckoro oduiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpeie/ieHbl OCHOBHBIE (DYHKLIMU NPOrPaMMBI 110 OMOJIOIMH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosoruu A€t npeacTaBieHue o uensax, o0 obuiei
CTpaTerud OOy4YeHHs, BOCIHTAHHA M pa3BUTHI OOydalomUXcs CpeACTBaAMH
yueOHOro mpejamera «buonorus», onpeaesnser o0sA3aTeNbHOE IPEAMETHOE
COJICP/KAHUE, €ro CTPYKTYpPY, pacnpelielieHHe 1o pasjellaM M TeMam,
PEKOMEHYEMYHO TOC/IEI0BATENBHOCTh U3yUeHUsl yueOHOro Marepuaia ¢ y4€rom
MEKIIPEMETHBIX M BHYTPUIPEJAMETHBIX CBsi3ed, JIOTHKM 00pa3oBaTeIbHOIO
npolecca, BO3pacTHBIX OCOOCHHOCTEH 00yqalommxXcs.

B nporpamme 1no OHONOrMM TakKKe YUMTBHIBAKOTCH TpeOOBaHHS K
MJIAHUPYEMbIM JIMYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTam
o0ydenus B  (OPMHUPOBAHMM OCHOBHBIX BHJOB  y4eOHO-I03HABATEJILHOM
NCATEABHOCTH/Y4eOHBIX JeHCTBHIT 00ydalommxcs MO OCBOCHHIO COIEpKaHHA
OHMOJIOrHYeCKOro 0Opa30BaHMsI.

B nporpamme 1o 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
[PUHLMIT [IPEEMCTBCHHOCTH B M3y4YeHUM Ouosioruu, Onaroaaps 4yemy B HEi
NPOCMATPUBACTCA HANPABICHHOCTh HAa pa3BUTUE 3HAHUH, CBA3AHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpHEHTAIHH JTHIHOCTH, IKOJIOTHIECKOTO MBIILICHHS, MPEJICTABIICHHIT O 3/I0POBOM
oOpasze *HU3HH M OEpekKHbIM OTHOLIEHHWEM K OKpYXKawllel NpUPOIHON cpeje.
[Tosromy Hapsiay ¢ u3ydeHHEM 001IEOHONIOrHYECKUX TEOPHH, a TAKKE 3HAHUI 0
CTPOCHHMH JKMBBIX CHCTEM pPa3HOI'0 paHra ¥ CyIIHOCTH OCHOBHBIX MPOTEKAKILIHUX B
HHUX IPOLECCOB B MpOrpaMme 1o OHOJOrHH YAEICHO BHHMAHHE HCIO/Ib30BaHHIO
MOYyYEHHBIX 3HAHWH B MTOBCEIHEBHOMN KWU3HH /IS PEIICHUs MPUKIAAHBIX 3a7a4, B
TOM 4YHCJIE: NMPO(PHIAKTUKNA HACJIEJACTBEHHBIX 3a00JIeBaHMIl 4YelOBEKa, MEIUKO-
I'EHETHYECKOIO KOHCYJIbTUPOBAHHA, 000CHOBaHHS IKOJIOT'HYECKH
11e/1eco00pa3sHOro MOBE/ACHUS B OKPYKAWOLICH NPUPOAHOH cpeae, aHaiusa
BIMAHHUS XO3SHCTBEHHON JIEATEIbHOCTH UYENOBEKa HAa COCTOSHHE MPHPOJHBIX H
MCKYCCTBEHHBIX JKOCHCTEM. Y CHIICHNE BHUMAHUS K IMPUKJIAHON HANpaBIeHHOCTH
yyeOHOro npeamera «buosorus» npoAMKTOBAHO HEOOXOJAMMOCTHH) ODECIICYCHUS
YCIIOBUH JUlsl pEeLICHHs OJHON M3 aKTyajbHBIX 3a/1a4 LIKOJBHOr0 OHOJIOrMYECKOro
oOpa3oBanusi, KoTopas mnpeanosaraer (opmupoBanue y  oOyualommxcs
CMOCOOHOCTH aJanTHPOBAaTLCA K H3MEHEHUSAM [AUHAMHYHO pa3BHBAIOLIETOCH
COBPEMEHHOT0 MHpa.



buosioruss Ha ypoBHE cpeaHero o0uero o0Opa3’oBaHHA 3aHHMACT BAKHOE
mecto. OHa obecrieunBaer (opmupoBaHHe Yy 00ydHalOIIUXCHA TPEACTABICHHUH O
Hay4YHOH KapTHHE MHpa, paciupsieT ¥ o0o0maeT 3HaHUS O KUBOW NpHUpoAeE, e
OTJIMYUTEJIbHBIX TPHU3HAKAX — YPOBHEBOH OpraHM3alldd M 3BOJIOLMH, CO3AaET
YCIOBUSA  JUISl:  TMO3HAHMA  3aKOHOB  KMBOM  npupoisl, (HopMUpoBaHHA
(YHKIMOHANBLHOW TPaMOTHOCTH, HaBBIKOB 3/0poBOoro H OesomnacHoro oOpasa
JKW3HH, SKOJOTHYECKOTO MBILIUICHHs, [ICHHOCTHOTO OTHOIIGHHS K JKMBOH NPHPOJIE
H YEJIOBEKY.

bosblioe 3HaueHne OMOJIOrHs UMEET TaK¥Ke JUISl PEeIICHHs BOCIIMTATEIbHBIX U
pasBuBalOLMX  3aga4y  cpeaHero  obuiero  oOpa3zoBaHus,  COLMAIM3ALMM
oOyuaromuxcs. Msydenne 6nonorun obecneduBaer yciaoBus st GopMUpoBaHHs
HHTEJUICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX ¥  HHGOPMAIHOHHBIX  HAaBLIKOB,
ICTETHYECKOH KYIBTYpPHI, CIIOCOOCTBYET MHTETpallii OHWOJOTHYECKHX 3HAHWH C
MPeICTABICHUSIMHU U3 JPYrUX Y4eOHBIX MPeJIMETOB, B YACTHOCTH, (PU3MKH, XHUMHUH
U reorpaduu. Ha3zpaHHbIE 10JI0KEHUA O IpE/HA3HAYEHUM Y4eOHOro npeamera
«buonorus» COCTaBMJIM OCHOBY /Ui ONPEACICHHsA NOAXOHOB K 0TOOpY W
CTPYKTYPHUPOBAHHIO €r0 COJepKaHHs, MPeACTaBIeHHOro B TIporpaMMe II0
OHOJIOTHH.

Ot6op conepxanus ydeObHoro npeamera «buosiorusi» Ha 0a30BOM ypOBHE
OCYILECTBAEH € NO3MLMH KyJbTypocoOoOpa3HOro mnojaxoaa, B COOTBETCTBHU C
KOTOpbIM 0O0yHalomuecs MOJIKHbI OCBOMTbH 3HAHUS M YMEHHs, 3HAYUMBbIC I
dopmupoBanus oO0mel KyJIbTypbl, ONPEICIAIONIHE aJIeKBATHOE TMOBEJACHHE
YeloBeKa B OKPYKAIOIIEH MPUPOIHOH cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HM M TPAKTUYECKOU JedaTesbHOCTH. OcoDdoe MECcTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT DJICMEHTBI COACPIKAHUs, KOTOPBIE CJIYKAT OCHOBOMH 1151 (hOpMUpPOBAHUS
NPEACTaBICHUM O COBPEMEHHOM eCTECTBEHHO-HAYy4HOM KapTHHE MHpa U
IICHHOCTHBIX  OpPHEHTAIMAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHH3aIHH
OHOJIOrMYeCKOro 00pa3oBaHus.

CTpyKkTypupoBaHue cojepkaHug y4eOHOro marepuaja B IpOrpaMme 10
OMOJIONMHM  OCYLUECTBJICHO ¢ Y4Y€TOM NPUOPUTETHOrO 3HAYEHHUsA 3HAHMH 00
OTIIMYUTEIBHBIX 0COOEHHOCTSX JKHBOI MPHPO/IbI, O €€ YPOBHEBOH OpraHu3aliyu U
IBOIIOLMH. B COOTBETCTBHHU ¢ 3TUM B CTPYKTYype ydeOHOro npeamera «buonorus»
BBIJICIICHBI CIICAYIOIINUE coJiepKaTellbHbIC JIMHUK: «buosorus kak Hayka. MeTo/sl
Hay4HOro nosHanus», «Kierka kak Ouonoruueckas cucrema», «OpraHusm Kak
Omnosioruyeckas cucreman, «CucremMa M MHOrooOpasue OpraHu4ecKoro MHpar,
«IBOMIONHUSA KUBOH TIPHPOIBD», « IKOCHCTEMBI U TIPHCYIITHE UM 3aKOHOMEPHOCTH.

[lens w3ydyenus ydeOHoro mpenMera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHHE  OOy4YalOIIMMHCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3alid JKUBBIX CHUCTEM pa3sHOro paHra M NpUOOpPETCHHE YMEHHI
MCNOIB30BaTh ITH 3HAHMSA JUISl TPAMOTHBIX JICHCTBUII B OTHOLIEHHMH OOBEKTOB
KHBOW TIPHPO/IBI M PEIIeHHs Pa3IHIHBIX JKH3HEHHBIX TPOOITEeM.

Jloctrkenue uenu u3yyeHus ydeOHoro npeamera «buonorus» Ha OGazoBom
YPOBHE 00€CIEUNUBACTCA PEIICHUEM CIIEIYOUUX 3a/1a4:

OCBOEGHHE OOYYAIOIIMMUCS CHCTEMbl 3HAHUK O OHOJIOTMYECKMX TEOpHsX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, IMIOTe3axX, MPaBujIax, CIyKalux OCHOBOI



s popmUpoBaHHMS TMPEACTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHUpa, O
METO/1aX HAy4YHOTO MO3HAHHS, CTPOCHUH, MHOTO0Opa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPraHW3aIlHH, BELIAIONINXCA OTKPHITHSIX U COBPEMEHHBIX
MCCIIeI0BaHUAX B OHOJIOTHH;

(opMupoBaHue y O0yyarIIMXCAd [03HABATEIBHBIX, MHTE/UICKTYaAJIbHbIX M
TBOPYECKUX CIOCOOHOCTEH B Ipolecce aHaiu3a JIaHHBIX O IMyTAX Pa3BUTHA B
OMOJIOrMHM HAy4YHBIX B3IJISA0B, HAEH W MOJAXOAOB K H3YYCHHIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3alUu;

craHoBjeHHe y oOydawommxcs o0uweid KyibTypbl, (PyHKUHMOHAIBHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATH U OLICHMBATH SIBJICHUS OKPYKAKOILErO
MHUpa JKHBOW NPHPO/bl HAa OCHOBAHMM 3HAHUI M OIBITA, [OJIYYEHHBIX IPH
M3y4YeHUH OMONIOTHH;

GopmupoBanne y oOydalolmuxcs yMEHHH WITIOCTPHPOBATH 3HAYEHHE
OMOJIOrMYECKUX 3HAHUH B TPAKTHYECKOHW JICATEIBHOCTH YEJIOBEKA, PAa3BUTHU
COBPEMEHHBIX MEJMLIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOIIOT Ui,

BOCMHTAHHE YOSKAEHHOCTH B BO3MOMKHOCTH TMO3HAHMA YEIOBEKOM JKHUBOM
MPUPO/IbI, HEOOXOUMOCTH OepeKHOTO OTHOIIEHHS K Hel, COOMIOIeHNs Y THIeCKHX
HOPM IIPH TIPOBEAEHUH OMOJIIOTHYECKHX HCCIIEI0BAHUM;

OCO3HAHHME LIECHHOCTH OMOJIOTMYECKUX 3HAHW JUISl [OBBILICHUSA YPOBHSA
IKOJIOTHYECKOH KyJIbTYPBI, 1t (POPMHPOBAHUSA HAYYHOTO MHUPOBO33PEHHUS;

MpUMeHeHHe MPHOOPETEHHBIX 3HAHUI U YMEHHI B TTOBCEIHEBHOM KH3HHU 1A
OLICHKH TMOCIIE/ICTBUH CBOECH JEATENIbHOCTH M0 OTHOLIEHHUIO K OKPYJKalollleH cpene,
cOOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE U COOJIOZEHHE Mep NPOPUIAKTHKH
3a00Js1eBaHUH.

B cucreme cpeanero oOuwero oOpaszoBanus «buonorusp», usywyaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTEIbHBIM YYEOHBIM TPEAMETOM, BXOISAIIUM B
cocTaB npeaMeTHOH obnacTi « EcTecTBeHHO-HaydHbIE IPeAMEThD.

Jlnis n3ydenust OMoJ0ruy Ha 0a30BOM YPOBHE CpeaHEro o0uero odpa3oBaHus
orBoMTCs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34
yaca (1 gac B He/1€I110).



COAEPKAHUE OBYYEHMUS
10 KJIACC

Tema 1. buosorus kak Hayka.

buosnorus kak Hayka. Csizb OMOJIOTHH € OOIIECTBEHHBIMU, TEXHHYECKUMHU H
NPYTHMH €CTECTBEHHBIMH Haykamu, duinocodueit, ITHKOI, ICTETUKOH M IIPaBOM.
Ponb Ouonoruu B (GOPMHPOBAHMM COBPEMEHHOHM HAYYHOH KApTHHBI MHpA.
Cucrema OHOIOIrHYECKHX HaYK.

MeTo/ibl TO3HAHUS JKUBOM MPUPO/IbI (HAOII0IeHHE, HIKCIEPUMEHT, ONUCAHUE,
M3MepeHHe, Kiaccu(puKauus, MOJEIMpOBaHue, CcTarucTudeckas oOpaboTka
JIAHHBIX).

demoncrpanun:

[Moptpetsi: Y. [lapsun, I'. Mennens, H. K. Konbiios, /Ix. Yorcon n @. Kpuk.

TabGnuuel 1 cxembl: «MeTo/ibl TO3HAHUS KUBOH MTPUPOBIY.

JlabopaTopHbie H NPAKTHYECKHE PAOOTHI:

[Tpaktuueckass padora Ne 1. «Mcnons3oBaHue pasiUYHBIX METO/OB MPH
M3y4eHHUH OMOJIOTHYECKHX 00BEKTOBY.

Tema 2. 7Kusbie cucTeMbl H HX OPraHH3ALUA.

JKussie cuctemsl (OMOCHCTEMBI) KaK MpeIMET u3ydyeHus oOnonoruu. Otanyne
KMBBIX CHCTEM OT HEOPraHMYECKOH MPUPO/IbI.

CaoiicTBa OMOCHCTEM H MX pa3HOOOpa3He. Y pOBHH OpraHu3aluy OHOCHCTEM:
MOJICKYJISIPDHBIN, KIETOYHBIH, TKAHEBLIM, OPraHU3MEHHBIH, NONYJISIIIHOHHO-
BHJI0BOM, IKOCUCTEMHBIH (OHOreo1ieHOTHYeCK it ), OnochepHbIi.

Jdemoncrpanuu:

Tabmuuel u cxembl: «OCHOBHBIE NMPH3HAKK KU3HH», «YPOBHH OpraHH3anMu
KUBOH MPHPOIBD».

ObopynoBanue: mosens mojiexyinsl JJHK.

Tema 3. XuMHYECKHIH COCTAB H CTPOCHHE KJIETKH.

XUMHYECKHH COCTaB KJIETKH. XHMHYECKHUE 3JIEMEHTBI: MaKpOIJIEMEHTHI,
MHKpO2JieMeHThl. Boj1a 1 MHHEpalibHbIE BEIECTBA.

dyakuMH BOABI M MHHEpanbHBIX BemlecTB B kierke. [lomgaepikanme
OCMOTHYECKOro HanaHca.

benku. Cocra U cTtpoeHUue OCIKOB. AMHHOKUCIIOTEI — MOHOMEDPBI OEJIKOB.
He3zaMeHUMbIE M 3aMEHUMbIC AMHUHOKHCIIOTbI. AMUHOKHCIIOTHBIH COCTaB. Y POBHH
CTPYKTYpbl O€/IKOBOH MOJeKysbl (IepBHYHAs, BTOPUYHAsS, TPETHYHAs U
YeTBEPTUYHASA CTPYKTypa). XHMHUYECKHE CBolicTBa OenkoB. buomornueckme
($yHKIUN OENKOB.

Mepmentel — Ouosiornyeckue  karanusaropel.  Crpoenue  depmeHTa:
aKTUBHBIH 1eHTp, cyOctpartHas cnetmduunocts. KodepMmeHnThl. Buramunsi.
O1inunst GepMEHTOB OT HEOPTaAHUYECKHX KaTAIN3aTOPOB.

Yrnepoael:  MoHOcaxapuabl  (rmroko3a, pubo3a W jae3okcupuOo3a),
aucaxapujbl  (caxaposa, JIaKT03a) W ronaMcaxapuiabl (Kpaxmal, [IJIMKOTICH,
LenIr003a). buonornueckue GyHKUUU YTrIEBOIOB.



Junuas:  tpuraduepuasl, docdonunuas, crepouasl. ['mapoduibHO-
runpodobubie  cBoiicTBa. buonormyeckme dyHkumm aunuaoB. CpaBHEHHE
YTJIEBO/IOB, OEJTKOB M JINITHI0B KaK HCTOYHUKOB YHEPTHH.

Hyxkneunoseie kucinorel: JHK wu PHK. Hykneoruasl — MoHOMEpbI
HYKJIEMHOBbIX KUCIOT. Ctpoenue u ¢pyuxumn JJHK. Crpoenue u pynkuuu PHK.
Bujbl PHK. AT®: crpoenue u pyHKIHH.

[luronorust — Hayka o knerke. Knerounasi Teopust — npumep B3auMOo,ICHCTBHS
ujael U (paKTOB B HAYYHOM NMO3HAHHH. MeTO/ bl H3yYEHHS KJIETKH.

Kiietka kak uenoctHas skuBas cucrema. OOmmMme TNpPU3HAKM KIIETOK:
3aMKHyTas HapykHas memOpana, mousiekyinsl JIHK kak reneruueckuii anmapar,
cucTeMa cuHTesa Oesnka.

Tunbr x7eTok: oSykapHoTHUeckas H mpokapuoTHueckas. OcodeHHOCTH
CTPOEHHS TpoKapuoTHYeckol kieTku. Knerounas crenka Oakrtepuii. Ctpoenue
IYKapUOTHYEeCKON KiIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOH, MKXWUBOTHOH WU
rpUOHON KJICTKH.

[ToBepXHOCTHBIC CTPYKTYPBI KICTOK — KJICTOYHAs CTEHKA, TTHMKOKAIHUKC, HX
¢pyuknuu. [InasmaTnueckas MemOpana, e€ cBoiictBa u QpyHkiuu. [luTonnazma u eé
opranouabl. OanomeMmOpanHbie opraHouel kiaetku: DIIC, anmapat ['onwmku,
au30coMbl.  [loslyaBTOHOMHBIE OpPraHOM/bl KJIETKH: MHUTOXOHJPHH, IJIaCTHU/BI.
[IporcxoxkaeHne MUTOXOHAPUN M muactui. Buasl nnactua. HememOpanubie
OpPraHoM/bl KIETKH: pPHOOCOMBI, KJIETOYHBIH LEHTP, LEHTPHOJIH, PECHHYKH,
KTYTHKH. DYHKIIUN OPraHOMI0B KIETKH. BKItoYeHHs.

Slnpo — perynaropHslii meHTp KneTku. CTpoeHue sjpa: sjiepHas o0oodka,
KapHvoIuiasma, XpOMaTuH, SAPbILIKO. XPOMOCOMBI.

Tpancnopr BElEeCTB B KIIETKE.

JlemoncTpanun:

[Toptpetei: A. JleBenryk, P. I'yk, T. [lIsann, M. lllneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauknun, K. M. bap.

Juarpammel:  «PacnpenencHue XMMHYECKHMX  JICMEHTOB B HEKHUBOIA
npupoje», «PacrpeseneHne XMMHYECKHX IEMEHTOB B KMBOH MIPUPOJIE.

Tabmmier u cxemsr: «llepuoanyveckas TabnuIa XHMHYECKHX DJIEMEHTOBY,
«CTpoeHHe MOJIEKYIIBbI BOAB», «brnocuuTes Oenka», «CTpoeHHe MOIEKYIIbI OelKa»,
«Ctpoenue epmenrtay, «Hykmennossie kucnotel. JJHK», «Ctpoenne mMonexybl
ATO», «CtpoeHue 3yKapHOTHYECKON KJIeTKW», «CTPOEHUE KUBOTHOH KIICTKHY,
«CTtpoeHue pacTUTeNbHON KIeTKH», «CTpoeHHe NPOKaApHOTHHECKON KIETKHY,
«CTpoeHue anpa KIeTKn», « YTICBOILI», «JIUTHIBD.

OOopy/i0oBaHKE: CBETOBOM MHMKPOCKOM, O00OpYJIOBaHHE /Ui MPOBEACHHA
HAOIFOJICHUH, W3MEpPEHH, SKCIEPUMEHTOB, MUKPOIpENnaparbl PacTHUTEIbHbIX,
AKUBOTHBIX H OaKTEpUAIbHBIX KJICTOK.

JlabopaTopHbie U NpaKTHYECKHE PAOOTHI:

Jlaboparopnas padora Ne 1. «M3yuyenme KaTanTuTHYECKOH AaKTHBHOCTH
(epMeHTOB (Ha pUMepe aMHJIa3bl iU KaTanasbl)».

JlaGopatopHass pabGora Ne 2. «l3ydyeHue cCTpoeHUs KIETOK PpAaCTCHU,
KUBOTHBIX W OakTepuil 10Jl MUKPOCKOIIOM Ha rOTOBBIX MHUKpOIpenaparax u Mx
OIUCaHHEY.



Tema 4. dKusHeaessTeIbHOCTD KJIETKH.

Ob6MmeH BeniecTB, WM MeTabomM3M. ACCUMMIANMS (TIACTHYECKHIT 0OMEH) H
JUCCUMIIISIIUAS  (PHEpreTHYecKuid oOMeH) — JIBé CTOPOHBI €JIHHOr0 Ipoliecca
mMeTtabonn3Ma. Poilb 3aKOHOB COXpaHEHHs! BEIECTB M JHEPruu B MOHUMAHHH
MeTaboIM3Ma.

Tuns oOmMena BewecTs: aBToTpodHsblil U rereporpodusiit. Pons depmenTos
B 0OMEHE BEIIEeCTB U MPEeBPALICHHH YHEPrHH B KIIETKE.

®dorocunte3. CperoBass M TemHoOBas ¢a3el  ¢dorTocuHTe3a. Peakuum
dorocuntesa. IpdexruBHocTs hoTocuHTE3a. 3HaUeHUEe POTOCUHTE3a IS KU3HH
Ha 3emuie. Biusinue ycnoBuil cpeisl Ha poTtocuHTe3 M CrnocoObl MOBBIIEHUS €ro
NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTEHHUH.

XemocunTte3. XeMOCHHTE3UpPYIONME OakTepuu. 3HaueHHE XEMOCHUHTE3a A
KH3HH Ha 3emuie.

DHepreTuyeckuil oOMeH B KJeTke. PaciieruieHue BelecTB, BbIJACICHHE H
aKKYMYJIMDOBAaHME SHEPruM B  KJIETKE. DTanbl HHEPreTHHECKOro OOMeHa.
I'mukonu3. bpoxenwe m ero Buabl. Kucnopoanoe okuciaeHHE, WM KIETOYHOE
NIbIXaHHeE. OxucinutensHoe (hochopunupoBanue. A dekTnBHOCTH
IHEPreTHYECKOro oOMeHa.

Peakuuu wmartpuuyHoro cuHtes3a. ['eHernueckas wuH(opmauus u JIHK.
Peanusaumsi reHernyeckoi mHpopmauuu B Kietke. ['€HEeTHMYECKHH KOI M €ro
cBorcTBa. Tpanckpunuus — marpuunblii cunTe3 PHK. Tpancisauus — Ouocunres
oenka. Dtansl TpaHciaaumu. KommpoBanme amuHokucinor. Poms pubocom B
OuocuHTe3e Oenka.

Heknerounsie Gpopmbl xU3HM — BUPYChl. McTopus orkpbeitus Bupycos (/. M.
MBanosckuii). OcoOEHHOCTH CTPOEHUS W JKH3HEHHOIO LMKIA BHPYCOB.
bakrepuodaru. bBome3nu pacteHuii, KUBOTHBIX H YEIOBEKa, BBI3bIBAEMbIE
Bupycamu. Bupyc ummynoneduumra yenoseka (BHUY) — Bo3dyaurens CITH/la.
OOpatHass ~ TpaHCKpMINLMs, peBepraza M uHTerpasa. [lpodmuiakTuka
pacnpoCTpaHEHUA BUPYCHbIX 3a00JICBAHMIA.

Hemoncrpanumn:

[Toprpetsr: H. K. Konsnos, /1. M. MBanoeckuii, K. A. Tumupsses.

Tabmauer u cxemel: «Tunel nutanus», «Metabonuzm», «MHUTOXOHAPHSI,
«DHEpreTHYeCcKuii ooOMen», «XuoporacT», «Porocunres», «Crpoenue JIHK»,
«Ctpoenue u QyHKIMOHUPOBaHUE reHa», «CuHTe3 Oenkay, « eHeTHYeCKui Koy,
«Bupycwi», «bakrepuodaru», «Crpoenune u xu3HeHHbld umkia Bupyca CITHWda,
OaxTepuodaray, «Penmuakarmsa JJHK.

O6opynosanne: monenu-ammumnkainn «Yasoerue JIHK u Tpanckpumnms»,
«brocunres Oenka», «CTpoeHue KIEeTKu», Moelb cTpykTypst JJHK.

Tema 5. PasMHOKeHHE U HHAHBH/IYA/IbHOE PA3BHTHE OPraHU3MOB.

Kierounbiit LMK, WM JKM3HEHHBIH LMK kieTtku. Uutepdaza u MuTO3.
[Ipouecchl, mpotekaromue B uHTepdasze. Permnmkamust — peakums MaTpHYHOTO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH Habop — KapHOTHIIL.
JlurioniHeIii W rarioMJHbIE  XpOMOCOMHBIE  HaOopbel.  XpoMaTwJibl.
[{uronoruueckne OCHOBbI PA3MHOKEHUS W MHIAUBUAYAJIbHOI'O  PA3BUTHS
OpraHU3MOB.



Henenne knetkn — Muto3. Craauu murto3a. IIporuecchl, Mpoucxoadiue Ha
pa3HBIX CTaANUAX MUTO3a. BUonornyeckuii CMbICT MUTO3A.

[Iporpammupyemas rubenb KJIETKH — arnonTos.

MopMBl pa3MHOKEHHS OpraHu3MoB: Oecriosioe u noJsioBoe. Buawl Oecnosioro
Pa3sMHOKEHUS: JICJICHUE HAJBOE, [IOYKOBAHUE OIHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BereTaruBHoe pasMHokeHue. MCKycCTBEHHOE KIOHMPOBAHHE
OpPraHU3MOB, €r0 3HAYCHHE VISl CeNEeKIUH.

[TonoBoe pazMHOKEHHE, €ro OTIIHYHS OT OeCIoIoro.

Meiio3. Craguu Mmeiiosza. Ilporeccel, nmpoucxozsiie Ha CTaausIX Meio3a.
[ToBeaenue xpomocoM B Meiose. KpoccuHrosep. buosorndeckuit cmbica U
3HaYEHHE MEHO3a.

['ameTorenes — mporecc o00pa3oBaHUs MOJIOBBIX KIJIETOK y JKMBOTHBIX.
[TonoBsie keme3wl: ceMeHHUKH W sHYHUKH. OOpa3oBaHHEe W pa3BHUTHE ITOJIOBHIX
KJIETOK — raMer (CrnepMaTo30ui, SHILEKIeTKA) — CHepMaTOreHe3 M OBOICHEs3.
OcobeHHOCTH CTpOCHMs ANHLEKIETOK MW criepmMaro3onioB. OI1010TBOPEHHE.
[TapTenorenes.

UunuBuayansHoe pasBuTHe (OHTOreHe3). OMOpPHOHAJIBHOE  pa3BUTHE
(o3mOpuorenes). Drarnel SMOPUOHATILHOIO Pa3BUTHS Yy IO3BOHOYHBIX JKHBOTHBIX:
apoOJieHue, racTpyisuus, opradHoreHes. [locramOpuonanbHoe passutue. Tunsi
MOCTIMOPHOHANBHOIO Pa3BUTHA: NpAMOE, Henpsamoe (JIMYMHOYHOE). Buusnue
cpeAbl Ha pa3sBUTHE OPraHW3MOB, (AKTOPBI, CIIOCOOHBIC BHI3BIBATH BPOKACHHBIE
YpPOJCTBA.

Poct u passutHe pacreHnil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHM, CTa/IMH Pa3BUTHSI.

Jdemoncrpanun:

Tabmuupr m cxembl: «@PopMbl  pa3sMHOKEHHS OpraHu3MoB», «JlBoiiHoe
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil», «BereratuBHoe pa3sMHOXKeHHE
pacteHuii», «Jlenenne xnerkn Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIIETOK»,
«CtpoeHue xpomocomsb», «Knerounsiii unkim», «Permmkauus JIHK», «Mutos»,
«Meiio3», «IIpamoe u Henpsimoe passutue», «[lameroreHes y MICKONHTAIOLIUX U
qenoBeka», «OCHOBHbIE CTaTHH OHTOTEHE3a.

ObopynoBanue: MHKPOCKOII, MHKpPOIIpEnapaThl «CniepMaTo30H bl
MJICKOTTUTAIOIICTO», «SIHIeKIeTKa MIeKomuTarero», «Kapuokuses B kieTkax
KOpellka JyKa», MarHuTHasi MojeJib-anruivkauus «JlejeHue KIeTkn», Mojielb
JHK, moaens metaga3zHoil XpoMOCOMBI.

JlaGopaTopHbie H NpakTHYeCKHe PadOThI:

JlaGopatopnas pabGora Ne 3. «HabGmionenume mMuTO3a B KIETKaX KOHYHKA
KOpeELIKa JIyKa Ha TOTOBBIX MUKPOIpEnaparax.

JlaGoparopnass pabora Ne 4. «M3ydyenue CTpPOCHHH MOJIOBBIX KJICTOK Ha
rOTOBBIX MUKpOMpEnaparax».

Tema 6. HacjieACTBEHHOCTH M H3MEHYHBOCThH OPraHHU3MOB.

[Ipeamer u 3anaun reHeTHKH. VicTopus pa3BUTUS reHeTHKH. Poslb LUTONOTHH
¥ SMOpHOJIOTMH B CTAHOBIICHUM TECHETHKU. BKiaa poccuilcKuX M 3apyOekHbIX
y4€HbIX B pa3BHTHE TIEHETUKH. Merojabl TEeHETHKH (ruOpHI0IOrHUYeCKHH,



LUTOr€HETUYECKUH, MOJNEKYJIAPHO-reHeTHYeCKUi). OCHOBHBIE T'€HETHYECKHE
noHATHA. ['eHeTHYecKas CHMBOJIMKA, HCTIONb3yeMasi B CXeMaX CKpEIIMBAHHIA.

3aKOHOMEpPHOCTH HACJIEeJI0BaHWs NMPH3HAKOB, ycTaHOBIeHHbIe |. Menaenem.
MoHoruOpuaHoe cKpeuBaHue. 3aKOH eJIMHO-00pa3usi TIuOpPHIOB  IEepBOro
nokosneHus. IlpaBwio JoMUHMpOBaHMSA. 3aKOH PACLICIUICHUSA  TPU3HAKOB.
I'unoresa ynctorsl ramer. [1oHOE M HEMONHOE JIOMHHUPOBAHUE.

JlurubpupHoe  ckpemBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEOBAHUS
npu3HakoB.  LluToreHeTHuyeckue  OCHOBBI  JMTHOPUIAHOIO  CKPEILMBAHUSL
Axaimsupyrouiee ckpelBanue. Ucnonb3oBaHue aHaIM3UPYIOLIETO CKPELMBaHU
JUTS OTPE/IeIeHHs TeHOTHIIa 0CO0H.

CuemnienHoe HacinenoBanue npusHakoB. Pabora T. Moprana no
CIETJICHHOMY HacleaoBaHuio reHoB. Hapyiienue cliienneHns reHOB B pe3ynbTare
KPOCCHHTOBepa.

XpOMOCOMHas TEOPHs HACIICACTBEHHOCTH. | eHeTHYECKHE KapThl.

['enernka nona. XpoMOCOMHOE OIpEAEIeHHUE 10aa. AyTOCOMBI M I10JIOBbIE
xpomocombl. ['OMOramMeTHble M TreTeporameTHbie opranmsmbl. HacnenoBanue
MPU3HAKOB, CLETUIEHHBIX C TOJIOM.

W3menunBoCTh. BH/bl H3MEHYMBOCTH: HEHAC/IE/ICTBEHHAS M HACIIEICTBEHHAS.
Posib  cpeabl B HEHAC/EJACTBCHHOW  M3MCHYMBOCTH.  XapaKTECpPUCTHKA
MOM(PHKALMOHHON N3MEHYMBOCTH. BapuamoHHbIi psJi 1 BapUAMOHHAs KPUBASL.
Hopma peakumn npusnaka. KonuvecTBeHHbIE M KaueCTBEHHbIC NPH3HAKH M HX
HopMa peaknun. CBolicTBa MOIH(HUKAIIMOHHONW H3MEHYHBOCTH.

HacnencrBeHHas, WM TEHOTHIIMYECKas, W3MEHUYHBOCTH. KomOuHaTHBHAS
M3MEHYMBOCTb. MeHo3 M MOJIOBOM Impouecc — OCHOBA KOMOMHATHBHOMA
M3MEHYHUBOCTH. MyTalMOHHas U3MEHYUBOCTb. Kitaccudukauus Mytauuii: reHHsle,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHel MyTanuil. Mytarenusie pakTopbl.
3aK0H TOMOJIOTHYECKHX PSJ0B B HacliecTBeHHOH n3menunBoctu H. M. BaBuiiosa.

BHesiziepHas HacJie ICTBEHHOCTh U M3MEHYHUBOCTD.

['enernka 4yenoseka. Kapuorun uenosexka. OCHOBHBIE METOJbl I'CHETHKH
YEIIOBEKA: FeHeaOrn4eckuil, O1IM3HEIOBBIN, IMTOreHETHYECKUH, OMOXMMHYECKHUH,
MOJIEKY/ISIPHO-T€He THYECKHI. CoBpemenHoe oripejiernieHne reHOTHIIA:
MOJHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTHNHUPOBAHHE, B TOM YHCIE C MOMOIIBIO
[11[P-anamm3a. HacnencrBenHbie 3a0oJieBaHUs 4EJIOBEKA: TEHHbIC OOJIE3HH,
00JIe3HM C HACJICICTBEHHOH IPEAPacCHOIOKEHHOCTbIO, XPOMOCOMHbIE 00JIE3HH.
Comarnyeckue u resepatuBHple MyTauuu. CrBonoBbie KiIeTKH. [IpuHIMIIBI
3I0pOBOTO 00pa3a KU3HH, THATHOCTHKH, TPODUIAKTHKH U JICUCHHUA TeHETHIECKUX
OonesHel. MeaMKO-reHeTHYECKOe KOHCYIhTUPOBaHHE. 3HAYEHHE MEIUIIHHCKON
IeHETUKH B NIPEJIOTBPALLIEHUU U JICYSHHUH TeHEeTHYeCKUX 3a00JIeBaHUl YelIOBEKa.

demoncTpanun:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckwmii, H. . BaBunos.

TaObmuuer w cxembl:  «MOHOrMOpPHIHOE  CKpELIMBAHHE M €ro
LIUTOTCHETUYECKAsE OCHOBa», «3aKOH pacCUICIUICHUA M €ro LHUTOreHEeTHYeCKas
OCHOBa», «3akOH  4MCTOTBI  ramer»,  «JlurnbpuaHoe  ckpeuBaHHE»,
«lluronornyeckue  OCHOBBI  AMTHOPHAHOrO  CKpeluBanus»,  «Meios»,



«B3aumoeiCcTBHE  a/UlebHBIX  TE€HOB», «l['€HeTHYeCKHEe KapThl pacTeHHH,
JKUBOTHBIX M 4eNoBeka», «l'eHeTHka mona», «3aKOHOMEPHOCTH HACICIOBAHMS,
CHeIUIEHHOro ¢ moiomM», «KapuoTumer denoBeka © KHBOTHBIX», «Buuasl
M3MEeHYMBOCTHY, «MoaudukalMoHHas W3MEHYMBOCTRY», «Hacnenosanue pesyc-
(akTopa», «I'eHeTHKa rpynn KpoBu», «MyTalMOHHAA U3MEHUYUBOCTDHY.

ObopyaoBanue: moaenu-anuiMkauu  «MOHOrMOpHIHOE CKpELMBAHHEY,
«Heronnoe nommaMpoBanue», «Jlurubpuanoe ckpemmBanue», «llepexpécr
XpOMOCOM», MHKpPOCKON W Mukponpenapar «Jposzoduna» (Hopma, MyTaumuu
(OopMbI KPbUILEB M OKPAacKH Teiia), repbapuii «I'opox noceBHOM.

JlabopaTopHbie H NpaKTHYeCKHe padoThI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3yJbTaTOB MOHOTHOPHAHOIO M
DUTHOPUIHOTO CKPEIIUBAHUA Y APO30(UIBI HA TOTOBBIX MHKPOTIPENapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoaupuUKaIIMOHHONH N3MEHUYHBOCTH,
MOCTPOCHHUE BAPHALIMOHHOIO psijia U BAPHALIMOHHOM KPUBOI».

JlaGopatopHnas pabora Ne 7. «AHanu3 MyTtauuii y apo30(Quiibl Ha TOTOBBIX
MHKpOTIpenapaTax».

[IpakTnueckas padora Ne 2. «CocraBieHme W aHalIM3 POJOCIOBHBIX
YeJI0BEKa.

Tema 7. Cenexkumsi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apoikACHHE CENEKLMH MU JIOMECTUKALUS.
Vuenne H. WM. BaBwioBa 0 ueHTpax NPOMCXOKACHHS M MHOrooOpasus
KYJILTYPHBIX pacTeHHil. [leHTpbsl nMpoMcxoXkaeHHs AOMAlIHUX KUBOTHBIX. CopT,
1opojia, MTaMM.

CoBpeMEHHbIE METO/Ibl CeleKLHU. MacCcoBbIi U MHMBUIYAIbHBIN 0TOOPBI B
CEJICKLUMH pacTeHuil M KUBOTHbIX. OLEHKa 3KcTepbepa. bBIM3KOPOACTBEHHOE
ckpetuBanue — WHOpuauHr. Ymcras smaus. CkpermiMBaHue YHCTHIX JIMHHIL.
['erepo3uc, wim rubpuanas cuna. HepoacTBeHHoe ckpeluBaHue — ayTOPHIMHT.
OtrpanénHas ruOpuausaumsi M e€ ycrnexu. MCKyCCTBEHHBIH MyTareHes H
MOJYYCHUE MOJUILIOUI0B. JIOCTHIKEHUS CCNEKIMH PAcTCHUid, KUBOTHBIX H
MHKPOOPIraHM3MOB.

BroTexHomorusi Kak OTpacib MpPOM3BOACTBA. ['eHHass HMHKEHepHs. ITambl
cozganus pexkomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
HHxkeHepus. Kilerounbie KyJIbTypbl. MHKPOKIOHAIBHOE PAa3MHOKEHHE PACTCHUM.
KioHupoBaHHE  BBICOKONPOAYKTHBHBIX CEJIbCKOXO3AMCTBEHHbIX  OpPraHyu3MOB.

DKonoruyeckue M aTtHyeckme  npobaembl. MO —  reHeTm4ecku
MOIN(UIIHPOBAHHBIE OPTAHHU3MEI.
JleMoucTpaimn:

[Toptpersi: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnauubr M cxembl: kapta «LleHTppl npoMCXOXaeHHS M MHOrooOpasus
KyJIBTYPHBIX pacTeHui», «llopoasl momaniHux xKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «OtaanénHas rubpuamszanusn», «Padortel akagemuka M. @. UBaHoBa»,
«[Tomunnounus», «O0bekThl OUOTEXHONOTHWY», «KIIETOUHBIE KYJIBTYpHl U
KJIOHHpOBaHue», « KOHCTpyHpOBaHUE U NEPEHOC IEHOB, XPOMOCOMY.



O6opyaoBaHue: MyJISKH IU10/10B U KOPHEIUIOA0B JAMKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbcKoX03sHCTBEHHBIC PACTCHU.

JlabopaTopHbie H NPaKTHYECKHE PadoThI:

Jxcekypeuss «OCHOBHBIE METOJbI M JOCTHIKCHHUS CEJIEKLHH PACTeHHH W
KUBOTHBIX (Ha CEJIEKIIMOHHYH) CTaHUMIO, [UIEMEHHYIO bepmy,
COPTOMCIILITATE/IbHBIH ~ y4acTOK, B  TEIUIMYHOE XO34HCTBO, JlabopaTtopuio
arpOyHHMBEPCHTETA WM HAYYHOI'O LEHTPa)».

11 KJIACC

Tema 1. IBoouMOHHAs DMOJIOTHS.

[IpeanocbUlkM BO3HMKHOBEHHMSI JBOJIOLMOHHOW TEOPUHU. DBOIIIOLHUOHHAA
Teopusi U €€ MecTo B Omonoruu. BnusitHue JBOMIOIMOHHON TEOPUM HA pPa3BUTHE
OHMOJIOTHH U JAPYIHX HayK.

CeuaerenbctBa 3Bomouud. llaneoHtonoruueckue: Mocsie0BaTelIbHOCTD
MOSABJICHUS BHAOB B NAJICOHTOJNOIMYECKOM JIETONMCH, NEpeXoaHbie (OopMbI.
Buoreorpadudeckue: ¢xoacTBO U pazanuue dayH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJACTBA W pasiMuMsi SMOPHOHOB pa3HbBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEILHO-AaHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJIOrHYHBIE,
pYAMMEHTapHbIC OpraHbl, aTaBU3Mbl. MOJEKYJISAPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXAHM3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX NYyTeH y BCex
OpPraHU3MOB.

Opomonmonnas teopust Y. Jlapsuna. Ilpeanocwiniku BO3HUKHOBEHUS
napsuHu3Ma. JIBwkyime cuiibl 9BoOUMKA BUAOB 1o JlapBuny (M30bITOYHOE
pPa3sMHOXKEHHE TIPH OrPAHMYEHHOCTH PECYPCOB, HEOMNPEICNCHHAs H3MEHYMBOCTD,
Oopb0a 3a CylIeCTBOBAHHUE, €CTECTBEHHBIH OTOOP).

Cunrernueckas teopus sBomonuu (CTI) u e€ ocHOBHbBIE TTOTOKEHHS.

MuxkposBosmonus. [Tonmynsius Kak eIMHAIA BHIA M YBOJIOIHH.

JBukyime cunbsl (GakTopsel) IBOIOUMK BUIOB B Ipupoje. MyTauMOHHBIN
MpoUeccC U KOMOMHATHBHAA M3MEHYMBOCTH. [lonmynsiiMoHHBIC BOJHBI MU Apeid
reHoB. M3ossi1Ms 1 MUTpaius.

EctecTBennplii oTOOp — HampaBisiomui ¢aktop sBonouund. Dopmel
€CTECTBEHHOT0 0TOOpA.

[IpucnocoOJeHHOCTh OPraHU3MOB Kak pe3yibTar IBoirouun. [Ipumepsi
npucrnocobeHni y opranu3smoB. ApoMopdo3bl U UJIHO-a/1alITALHHU.

Buag wu  BupooOpazoBanme. Kputepun Buaa. OcHoBHbie  (HOpMBI
BU/1000pa30BaHUs: TeorpauiecKkoe, IKOIOTHICCKOE.

MakposBomtonust. DopMbl  IBOJIHOUMH:  (puiIeTHuecKasi, JMBEPreHTHas,
KOHBEPIreHTHasl, rnapauiensHas. HeoOpaTuMocTh 3BOJIIOLUHA.

[IpouCXOKACHUE OT HECNEUHATM3MPOBaHHBIX npeakoB. [Iporpeccupyronas
cniennanu3anna. AganTuBHas pajHalus.

Ademoncrpanun:

[Toprpers: K. Jlunneii, K. b. Jlamapk, Y. lapeun, B. O. Kosanesckuii, K.
M. bap, D. I'ekkenb, ©. Miosnep, A. H. Ceep1ios.



Tabunuel n cxemel: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apo/ibllH
MO3BOHOYHBIX  JKHBOTHBIX»,  «Apxeontepukcy, «Dopmel  Gopsbbl 32
cyuiecTBoBanue», «EcrecTBennslii otOop», «MHOroodpasue coproB pacTeHHiD,
«MHoroo0Opasue nopoja KHBOTHBIX», «llonmynsaumnmny, «MyTanuoHHas
M3MEHYUBOCTbY, «Apomopdosbi», «Manoananrauum», «OOwWas aereHepanus»,
«/IBrskymme cuibl dBosouuny, «Kapra-cxema wapmpyrta nyremectsust Y.
Hapsuna», «bopnda 3a cymectBoBanue», «lIpucnocodieHHocTs OpraHu3mMoBy»,
«["eorpauueckoe Bu1000pazoBaHHE», « IKOJIOrHYECKOE BUA00OPAa30BaHUE).

Oﬁopyaoaaﬁue: KOJUICKIIMA HACCKOMBIX C pas3/IMdHbIMHM THIIAMH OKpPacCKH,
HaOop TJI0/I0B U ceMsH, Koulekiusi «IIpumMepsl 3alIMTHBIX MPHCIOCOOICHUH Y
JKUBOTHBIX», MOJe/lb «OCHOBHBIC HAINpPaBJICHHS IBOJIOLMH», 00BEMHAS MOIEIb
«CTpoeHne TOIOBHOTO MO3Ta TMO3BOHOUHBIX).

buoreorpadguueckast kapra wMupa, Kouiekius «@OpMBI COXPaHHOCTH
MCKOINaGMBbIX JKUBOTHBIX M pacTeHui», wMozenb anmaukanusa «llepekpéct
XpOMOCOM», BIaXHble npenaparbl «Pa3Butue HacekoMoro», «PasButue
asArymkuwy, mMukponpenapar «/posoduna» (nopma, myrauuu GopMbl KPbLIBEB H
OKpacKH Teua).

JlabopaTopHbie H NpaKTHYECKHE PadoThI:

JlaGoparopHas pabora Ne 1. «CpaBHeHHE BWIOB 110 MOP(OIOTHUECKOMY
KPHUTEPHION.

JlaGopatopnas paborta Ne 2. «Onucanue NpucrnocodIeHHOCTH OpraHu3Ma u
e OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHE W Pa3BHTHE KH3HH HA 3emure.

Jlonayunbie npejacTaBlieHUss O 3apoKAeHMM Ku3HU. Hayuynble runoressl
BOSHMKHOBEHHMs KHM3HHM Ha 3emue: abuoreHes M nasHcnepmus. XuMHUYECKas
IBOMIONMSI. AOGHOTEHHDbIH CHUHTE3 OPraHUYeCKMX BEHICCTB M3 HEOPraHHYeCKHX.
DJKCcnepyUMeHTAIbHOE MOATBEpK/IeHHe XUMHUeCKOH 2Boitoli. HavanbHbie Tarnsl
ouonornyeckoi sBoionnu. I'nnoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBCHHE MPOTOKICTKU. [lepBbIC KICTKM M HMX IBOJIOLMSL.
DopMHPOBAHHE OCHOBHBIX IPYIIT JKHBbIX OPraHH3MOB.

Pa3ssuTHe xu3um Ha 3emuie 1o spam M nepuoaam. Karapxen. Apxelickas u
nporeposoiickas opel. Ilameosolickas 2pa m e€ mnepuOABl: KEeMOPHICKHH,
OPJAOBHUKCKHH, CHITYPHUHCKHIA, IEBOHCKHI, KAMEHHOYTOJILHBIMN, TIEPMCKHH.

Me3o30licKkas 3pa 1 €€ 1epHuo/ibl: TPUACOBbIH, KOPCKUI, MEJIOBOM.

Kaiino3olickass 2pa M e€ mnepuoJbl: NaJEOreHOBbIH, HEOICHOBbIH,
aHTPOTOTCHOBHII.

XapakTepucTHKa KJIMMAaTa M TeONOTrHYecKuX mpoiieccoB. OCHOBHBIE ATallbl
IBOJIOLMK PACTUTEIBHOIO M KUBOTHOrO Mupa. Apomopdo3bl y pacTteHuH H
JKUBOTHBIX. [losBIICHHE, pacLBET U BBIMUPAHUE IPYII JKUBBIX OPraHU3MOB.

Cucrema OPraHu4YeCcKoro MHUpa KakK OTPaKCHHUC DIHBOJIHOIHH. OcHoBHBIE
CHCTEMATHYCCKHE I'PYIIIIBI OPraHH3MOB.

IBOJIIOLMA YeJI0BeKa. AHTPOINOJIOrHs Kak Hayka. Paseutue npejacrasieHuii o
NPOUCXOKIECHUU 4YenoBeka. Mertojbl u3yuyeHus antponoreHesa. Cxojacrsa
pa3/inuus 4yea0BeKa U KUBOTHBIX. CHCTEMATUYECKOE 110JIOJKEHHE YeI0BeKa.



JBrKyume CHJIBI ((axTopni) aHTPOIIOreHE3A. HacneacrseHnas
M3MEHYMBOCTb M  €CTECTBEHHBbIH o0TOOp. OOmecTBeHHbIT 00pa3  KHU3HH,
W3rOTOBIICHHE OPYAWH TPy/Ia, MBIIIUIEHHE, PEYb.

OCHOBHBIE CTAJMH W BETBU IBOJIFOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
ymenblit, Yenosek npsmoxoasiuui, YenoBexk HeaHaepTalnbCKui, Yenosek
pasymubiid. Haxogku HMCKOMaeMbIX OCTAaTKOB, BpeMsi CYIIECTBOBaHMs, 0071acTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO M0O3Ta, 00pa3 sKH3HH, OPYIHSL.

Yenopeueckne pacel.  OcHOBHBIE  OONBLIME  packl:  €BPONEOHJIHAA
(eBpasuiickasi),  Herpo-aBCTpajloWjHas  (PKBATOpUAJIbHAS), MOHTOJIOMIHAS
(a3uarcko-amepukanckasi).  YepTbl  NpUCOCOOJIEHHOCTH — MpEICTaBUTESICH
4EJ0BEYECKHX Pac K YCJIOBHMAM CYLIECTBOBaHMs. EQMHCTBO 4eI0BEYECKHX pac.
Kputuka pacusma.

Jdemoncrpanumn:

[Toptpersr: ®. Peau, JI. Ilactep, A. WM. Onapun, C. Musnep, I'. HOpu, Y.
JapBuH.

Tabmauner u cxembl: «Bo3nuukHoBenne CosiHeuHOM cucTeMbI», «PasBurTHE
opranudeckoro wmupa», «PacturenbHas kimeTka», <« KwBoTHas ~ KieTkay,
«IIpokapuornueckas kierka», «CoBpeMeHHas CHCTEMAa OPraHUYecKOro MHpay,
«CpaBHECHHE AHATOMUYECKMX YEPT CTPOCHHUS 4YEJIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHbIE MeCTa  MAJICOHTONOIMYECKMX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 H4esoBeKka», «JlpeBneiimme yoan», «JpeBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «YenoBeyecKkue pach».

Obopynosanue:  mymsikH — «[Ipoucxoxkaenne — denoBeka»  (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEPTaliblla, KPOMAHbOHLIA), CIEHKH WM
M300paKeHNsi KaMEHHBIX OpYAMH 1[epBOOBITHOrO 4esoBeKa (KaMHH-YOIMIEPHI,
pybuna, ckpebna), reoxpoHosoruueckas Tabnuua, Koyurekuus — «Popmel
COXPaHHOCTH MCKOTIAEMBIX JKHBOTHBIX M PACTEHUI.

JlaboparopHbie H NpaKkTHYecKHe padoThl:

[IpakTrueckas padora Ne 1. «M3ydeHue MCKONMaeMbIX OCTaTKOB PACTCHUU M
’KHUBOTHBIX B KOJUICKLUAX)Y.

DKCKypeHusi «IBOIIOILHMS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4HBIH WM KpaeBeA4ECKHI My3eH).

Tema 3. Opranu3mbl U OKpYsKaloIIas cpeaa.

DKOJIOrHs Kak Hayka. 3aja4yM ¥ pas3/ieibl 3KOJ0ruu. MeTo/1bl IKOI0IrM4ECKHX
Hceae10BaHuil. DKOIOrHYECKOe MHPOBO33pEHHE COBPEMEHHOIO HEI0BEKa.

Cpensl oOWTaHHS OpPraHW3MOB: BOJHAS, HA3E€MHO-BO3IYIIHASA, TMOYBCHHAS,
BHYTPHOPTraHU3MEHHasI.

Dkosornyeckue (pakropel. Kiaccupuranus HSKOIOTMUECKHX (PAKTOPOB:
abuotnyeckue, OMOTHYECKHE M AaHTpOIOreHHble. JlelicTBHE HKOIOrMYECKHX
(dakTOpOB HA OPraHU3MBI.

Abunotnveckne (GaKkToOph: CBET, TeMIepaTypa, BIakHOCTb. DOTOMEPHOAH3M.
[IpucniocoOnenust  OopranM3mMoB K JICHCTBHIO  aDHOTHYECKHMX  (DAKTOPOB.
BHONOrHYeCKUe pUTMBI.

Bbuornueckue dbaxTopsbl. Bunel OMOTHYECKHUX B3aUMOJICUCTBUH:
KOHKYPEHLHS, XHIHHYECTBO, cuMOH03 1 ero ¢opmel. [lapasuTusm, koonepaums,



MYTYaJIu3M, KOMMEHCAJIW3M (KBAPTHPAHCTBO, HAXJECOHHYECTBO). AMEHCAIM3M,
HEUTpanu3M. 3HA4YCHHE OMOTHYECKUX B3aMMOJACHCTBHI /g CYIIECTBOBAHMSA
OpPraHWU3MOB B IMPUPO/IHBIX COOOIIECTBAX.

DJKOJIOTMYECKHE XapaKTepUCTUKM rnonyisuuu. (OCHOBHBIE [10Ka3aTeNH
NOMYJSAUUM: YUCICHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
MUrpauus. JJnHaMuKa YUCICHHOCTH HOIYJISILMK U €€ peryJisius.

Hemouncrpanun:

[Toptpetsi: A. ['ymbombaT, K. ®. Pyabe, D. ['ekkers.

TaGmuupl 1 cxembl: kapta «llpupoansie 30Hb1 3emun», «Cpeabsl 0OUTaHKA
opranusmoB», «®oronepuoausm», «llonymsauumn», «3aKOHOMEPHOCTH pPOCTa
YUCICHHOCTH MONYJSIHH HHY30pHUu-TY(henbkny, «[lumessbie nenm.

JlabopaTopHble H NpaKTHYECKHE padoThI:

JlaGopartopHas padora Ne 3. «Mopdonornueckue 0coOEHHOCTH PAaCTEHHI U3
pa3HBIX MECT OOMTAHUAY.

Jlabopatopnas pabora Ne 4. «Bnusinue cBeta Ha pocT M Pa3BUTHE YEPEHKOB
KoJIeycay.

[IpakTiueckas padota Ne 2. «Iloacuér minoTHOCTH MOMYIAINI pa3HBIX BHIOB
pPacTeHUI».

Tema 4. CooduiecTBa 1 IK0JI0rH4eCKHe CHCTEMBbI.

CoobwmectBo opranusmoB — OuoueHo3. CTpyKTypsl OMOLICHO3a: BHIO0Baf,
npocTpaHcTBeHHasi, Tpoduueckas (muiesas). Buabl-nomunantel. CBsA3KM B
onoleHose.

JKOJIOTHYECKHE CHCTeMBbI (3KocucTembl). [loHsaTHe 00 3KocucTeme
Ouoreonenose. OYHKUMOHAIbHBIC KOMIIOHEHTbI 9YKOCHCTEMBI: MPOILYLEHTBI,
KOHCYMEHTBI, peylleHThl. KpyroBopoT BeniecTB M MOTOK SHEPTrUU B IKOCHCTEME.
Tpoduueckne (nuieBbie) ypoBHH OJKocucTeMbl. llumeBble nenun u  cerw.
OcHOBHBIE TIOKA3aTEMH HYKOCHUCTEMBI: OMoOMacca, MPOAYKIHUS. DKOIOTHYECKHe
NUPAMUIbl:  MNPOAYKLUMH, YMCIEHHOCTH, Ouomaccel. CBOHCTBA IKOCHCTEM:
YCTOHYMBOCTB, CamoperyJsinus, pazsutue. Cykieccus.

[Ipuponnsie 3KOCHCTEMBI. JDKOCHCTEMBI 03EP U PEK. JDKOCHUCTEMA XBOWHOTO
WITA NTHPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOT€HHbIE  HKOCHCTEMBI.  ATIPOIKOCHCTEMbI.  YPOOIKOCUCTEMBI.
buonornyeckoe U X03s1UCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akrop ycroifunBoctn sxocucteM. CoxpaHeHHe
Ouoornyeckoro paznoodpasus Ha 3emie.

Yuenue B. U. Bepnajackoro o owmocgepe. I'panuupl, coctaB M CTpPyKTypa
ouochepnl. JKupoe BemiectBO M ero ¢yHkuuu. OcobeHHOcTH Onocdepsl Kak
rnofanbHOM 3KocucTeMbl. JlMHamMuueckoe paBHOBecHEe M oOparHas CBsA3b B
ouocdepe.

KpyroBopoTsl BemecTs 1 OMOreOXMMHYECKHE LMKIIBI DJIEMEHTOB (yriiepo/a,
a30T1a). 30HANBLHOCTL Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTpOIOreHHble H3MeHeHus B Onocdepe.
['nobanbHbIe 3KOJ0THYECKUE TTPOOIIEMBI.



CocyiiecTBoBanue [IPHPOIbI 7 4EJIOBEYECTBA. Coxpanenue
O6uopa3HooOpaszusa Kak OCHOBa ycToHynBocTH OGuochepsl. OcCHOBA pallHOHAIBHOTO
yOpaBJIeHHs NPHUPOJHBIMH pecypcaMH W HMX Hcrosib3oBaHue. JloctukeHus
OMOJIOrMH W OXpaHa NPUPOIbI.

Jdemoncrpanuu:

[Moptpetsi: A. JIx. Ternciu, B. H. Cykaués, B. 1. Bepuaackwuii.

Tabmuubt 1 cxembl: «llumessie nenw», «bHoleHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobuiectBa», «llenu nuraHus», «IKoJoOruyeckas MHPAMHIAY,
«buocdepa u yenoek», «IKocUCTEMA IUPOKOJIUCTBEHHOTO Jiecay, « DIKOCHCTEMA
XBOMHOro  seca», «buouenos Bojgoéman, «Arpouenos», «lIpumepHbie
AHTPOIIOreHHbIE  BO3JCHCTBHA HAa  OpUpoay», «BaxkHelmme HMCTOYHHKU
3arpA3HEHHUS BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHellas cocTaBuAlomasn
ouochepsr, «DakTopsr aerpagaimu mous», «llapaukoBerii YhdexT», «DakTops!
pPaJiIMOAKTUBHOTO 3arpsAsHeHus Ouocdeps», «OOmas crpykrypa Ounocheps»,
«Pacnipoctpanenne ku3Hu B Omochepe», «O30HOBBIM »KpaH Ounochepn),
«Kpyrosopot yriepona B 6uocdepe», «Kpyropopot azora B mpupoe».

Ob0opynoBanue: Mojenb-aniuiMkKanus «Tunuuneie OHOLIEHO3bD», repOapui
«PacTurensHble cooOiecTBay, KOUIEKIHH «bHoLieHO3», «BpeauTenn BakHEHIIHX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TrepOapud MW KOJUICKIMM pacTeHUd W
’KMBOTHBIX, TIPHHAUIEKAIIME K Pa3sHbIM SKOJOTHYECKHUM IpyMnaM OAHOrO BHJA,
Kpacuass xumra Poccuiickoit ®enepauun, n300pakeHHs OXpaHsAE€MbIX BHIOB
pPacTeHHH U JKUBOTHBIX.



[NTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHWA TIPOT'PAMMBI 110
bUOJIOTMKM HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILEI'O
OBPA30OBAHUS

Cornacio ®I'OC COO, ycranaBnauBaroTcs TpeOOBaHHS K pe3ylbTaTam
OCBOCHHMS  OOy4alIMMMCA TporpaMM  cpeaHero oOmero  oOpa3oBaHMs:
JTUYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMYHHOCTHBIE PE3YJIbTATHI

B CTpyKkType JIMYHOCTHBIX Pe3yJbTAaTOB OCBOEHHs mnpeamera «buomorus»
BbIJIC/IEHbI CIEAYIOIIME COCTABIAIONIME: OCO3HAHME 00yUYaIOUIMMHUC POCCUIICKON
rpa/1aHCKON MICHTHUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
M CaMOOIIPEJICTICHHIO, HAIMYHE MOTHBALMH K  OOy4YeHHI0  OHOJIOrHH,
[IeJICHAMPABICHHOE DPAa3BUTHE BHYTPEHHUX YOeXKACHWH ITHYHOCTH HAa OCHOBE
KJIIOUEBBIX LEHHOCTEH M MCTOPHMYECKMX TpPAaAWIIMKA pPa3BHUTHA OMOIOTHYECKOTrO
3HaHMS, TOTOBHOCTh M CIOCOOHOCTh 00y4YaloLIMXCs PYKOBOJACTBOBATLCH B CBOEH
JCATCIIbHOCTH IICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, [IPHCYLHIMMH CHCTEME
Ouonorndeckoro  o0pa3oBaHUs, HAJIMYUE HKOJOIMUECKOro IPaBOCO3ZHAHMS,
CMOCOOHOCTH CTABUTH IEJIH U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS npejamera «bHoJorus» J0CTUraroTes B
CIAMHCTBE Y4YcOHOM ¥ BOCHUTATEIBHOH JEATEILHOCTH B COOTBETCTBHHM C
TPaJUIIMOHHBIMU POCCUNCKMMH COLIMOKYJIbTYPHBIMH, HCTOPHYECKUMH U JIyXOBHO-
HPaBCTBEHHBLIMH LIEHHOCTSMH, NMPHHATBIMH B OOILIECTBE IpPaBHJIAMH H HOPMaMH
MOBEJCHUA M CIOCOOCTBYIOT TIpOlECCaM CaMOMO3HAHUSA, CAMOBOCIIUTAHUSA W
CaMOpa3BUTHA, Pa3BUTHA BHYTPEHHEH [O3UMLMH JIMYHOCTH, MNATPHOTH3MA,
yBa)KEHHs K 3aKOHY M TPaBONOPAIKY, YeJOBEeKYy Tpy/a W CTaplieMy MOKOJIEHHIO,
B3aHMHOI0 YBaXK€HUs, OCpPEIKHOr0 OTHOLICHWA K KYJIbTYPHOMY HACICAUID H
TpPaJULIMAM MHOTrOHalMoHanpHOrO Hapoaa Poccuiickoii Meaepanmu, npupojae
OKPY’Karolleu cpeje.

JIuyHOCTHBIE pe3ysibTaThl OCBOCHHMA y4yebHoro mnpeamera «buosorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTB M CMIOCOOHOCTH 00y4aloIMXCcsA pyKOBOACTBOBATHCA
c(hOpMHPOBAHHON BHYTPEHHEH TMO3WLUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OPMEHTALMH, TO3WTHBHBIX  BHYTPEHHHX  yOeX/IeHUH, COOTBETCTBYIOILHX
TPaJAMLIMOHHBIM LIEHHOCTAM POCCHMHCKOro o01iecTBa, paclIMPEHHE KHU3HEHHOTO
OINbITa W ONbITA JCATEIBHOCTH B MPOLECCE pEaan3allMid OCHOBHBIX HarpaBiCHHH
BOCTIMTATEIbHOMN AeATeTbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaancKoro BOCIHTAHHUSA:

C(hOpMHUPOBAHHOCTH IPAKAAHCKOH MO3UILIMK 00YUYAOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOI'0 YIEHA POCCHHCKOro 001iecTsa;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX IIpaB M O00sA3aHHOCTEH, yBaKeHHE
3aKOHA M MPaBOMOPSIKA;

FrOTOBHOCTE K COBMECTHOH TBOPYECKOH JIEATENLHOCTH TMPH  CO3JaHUH
y4eOHbIX NPOEKTOB, pelleHUH y4eOHBbIX M I103HABATENbHbIX 3a/1a4, BbIIIOJHEHUH
OMOJIOrMHYECKUX IKCIICPUMEHTOB;



CnoCcOOHOCTh  ONpPEC/ATh COOCTBEHHYHO TO3MIMIO MO OTHOUIEHHIO K
ABICHUSAM COBPEMEHHOM KU3HU M OOBACHATH €E;

YMEHHE YUYUTHIBATH B CBOUX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOICHCTBHS JIFOJACH C pasHbIMM YOCKICHUIMH, KYJIbTYPHBIMH LIEHHOCTAMHU H
COLIMAJIbHBIM TTOJIOKEHHEM,

FOTOBHOCTh K COTPYAHHYECTBY B MPOLIECCE COBMECTHOIO BbIMOJIHEHUS
y4eOHbBIX, [103HAaBATEIbHBIX M HCCIIEJOBATEILCKHX 33]a4, YBaXKHTEIbHOTO
OTHOLLIEHHWSI K MHEHHUIO OIIMOHEHTOB NpH OOCYXKJAEHUU CIOPHBIX BOIPOCOB
OMOJIOIrHYECKOT0 COIEPHKAHUS;

rOTOBHOCTb K T'YMaHUTAPHOH M BOJOHTEPCKOH JEATEIBHOCTH;

2) NaTPHOTHUYECKOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTD pOCCHICKOI rpakaaHCKOM UACHTUYHOCTH,
NaTPpHOTHU3MA, YBAXKEHWST K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH Iiepe]l
PojuHOM, ropaoct 3a CBOM Kpail, cBow PojaMHY, CBOM A3BIK U KYJBTYpY,
MPOILUIOE U HACTOALIEE MHOINOHALIHOHAJILHOTO Hapoaa Poccuu,

IICHHOCTHOE OTHOIICHHE K MPUPOIHOMY HACICAMIO U MAMATHUKAM MPHUPOIBI,
noctiwxeHusiM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPY/Ie;

CrOCOOHOCTH OLIEHMBATH BKJAJ POCCHHCKMX YYEHBIX B CTAaHOBJCHHE H
pa3BuTHE OHOJIOTMM, [MOHUMAHUS 3HAYEHUS OMOJIOTMH B TO3HAHUU 3aKOHOB
MPUPO/IbI, B JKM3HU YEJIOBEKA M COBPEMEHHOIO 00IIECTRA;

Haeinas ybexKaEHHOCTh, TOTOBHOCTh K CIOyKeHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0y;

3) 1YXOBHO-HPABCTBEHHOT0 BOCTIHTAHMSA:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapo/a;

c(hOPMUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUS, 3THUECKOIO ITIOBEICHMSL,;

COCOOHOCTHL OLIEHUBATh CHUTYAlMIO M TPUHUMATHL OCO3HAHHBIC PEIICHUS,
OPMEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOI'O BKJIaJa B IOCTPOCHUE YCTOMYHMBOIO Oy AYLIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJMUTEIAM, CO31aHHIO CEMbH Ha OCHOBE
OCO3HAHHOIO TMPHHSATHA LIEHHOCTEH CEMEMHOM JKM3HM B COOTBETCTBHH C
TpaaumsiMu HapoaoB Poccum;

4) 3CTEeTUYECKOr0 BOCIIUTAHUSA:

3CTETUUYECKOE OTHOIICHUE K MUPY, BKIIOUAs 3CTETHUKY OblTa, HAy4YHOIO H
TEXHHYECKOr0 TBOPYECTBA, CIIOPTa, TPY/a, OOLIECTBEHHbIX OTHOLICHHUIA;

MOHMMAaHHE SMOLIMOHAIIBHOTO BO3ACHCTBHS JKMBOH NMPHPO/IbI U €€ LIEHHOCTH,

FOTOBHOCTh K CAaMOBBLIPAKEHHMIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢musuueckoro BocnuTaHusi, GOPMUPOBAHMS KYJALTYPbI 310pPOBbS W
IMOUMHOHAIBHOIO 0JIArONOJYYHSA:

MOHMMAHWE M peanusaumsi 370poBoro u OesomacHoro oOpasa KHU3HH
(3mopoBoe  mWTaAmWe, COOMIOJIEHWE THUTHEHWYeCKHX TPaBHJI W HOPM,
cOaJIaHCHPOBAHHBIA pEXKUM 3aHATHH M OTAbIXa, peryiaspHas (u3nyeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBCHHOIO W KOMIICTEHTHOINO OTHOMICHHUA K
coOCcTBEHHOMY (DU3UUYECKOMY U ICUXHUYECKOMY 3/10POBbIO;



MOHMMAHWE 1IEHHOCTH MPaBWJ MHAMBHUAYAJIbHOTO M  KOJUIEKTHBHOTO
©e30MacHOTOo MOBEACHHUS B CUTYAIIHAX, YTPOKAIOUIUX 3I0OPOBBIO U KU3HH JIFO/ICH;

OCO3HAHHE TOCJIE/CTBUIH U HENPUATHS BPEIHBIX NPUBBIYEK (yroTpebieHus
aJIKOr0JIsl, HAPKOTHKOB, KYPEHHSI);

6) TPy10BOT0 BOCTIMTAHHSA:

FOTOBHOCTH K TPY/1y, OCO3HAHHE LICHHOCTH MacTepCTBa, TPYA000He;

rOTOBHOCTh K AKTHBHOW JESTEJIbHOCTH TEXHOJIOMMYECKOW M COLHAIbHOM
HAMNpPaBJIEHHOCTH, CIOCOOHOCTh MHHLIMMPOBATD, TUIAHHUPOBATE U CAMOCTOSITEJILHO
BBITIOJIHAThL TAKYHO JAEATEIbHOCTD;

MHTEpeC K pasiuyHbiM cepaM npodeccHoHalIbHON AeATE/IbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIH BbIOOp Oyayuiet npodeccun U peanu30BLIBATH
COOCTBEHHBIE KU3HEHHBIC TIIIAHBI;

FOTOBHOCTH M CIOCOOHOCTH K o0O0pa3oBaHWI0O H CcaMOOOpa30BaHHMIO Ha
MPOTSHKECHUH BCEH KU3HHU;

7) 3KOJOTHYECKOr0 BOCIIHTAHUSA:

IKOJIOTHYECKH 11€71e€C000pa3sHoe OTHOIICHUE K TPUPOJE KAK MCTOUHHKY
)KM3HH Ha 3emiie, OCHOBE e€ CyIeCTBOBAHUS;

MOBBILIEHHE YPOBHS JKOJIOTMYECKOH KYJIBTYpbl: NPHOOpETeHHE ONbITa
[JIAHUPOBAHUS TIOCTYNIKOB M OLCHKM WX BO3MOXHBIX [OCJCACTBUH  JUId
OKPYKaIOLLIEN Cpeibl;

OCO3HAHHE II00AJIBHOTO XapaKTepa HJKOJOTHYEeCKHX MpobiieM M IMyTei ux
pELICHUS;

CIOCOOHOCTh HMCIIOJIb30BaTh MMpPHOOpPETaeMble TMPH H3YYEHHH OHOJIOTHH
3HAHWST W YMEHHUS [pU PpelIeHUM npolieM, CBS3aHHBIX C PALHOHAIBHBIM
PUPOAOIOIL30BaHHEM  (COOIIOAECHHUE  MpaBUI  [OBEACHHUA B NPUPOE,
HamnpaBJeHHBIX Ha COXpPaHEHHE PABHOBECHS B HYKOCHUCTEMAax, OXpaHy BH/IOB,
IKOCHCTEM, OHoC(hepsl);

AKTHBHOE  HENPHUATHE  JCHCTBUM, NPUHOCALIMX Bped  OKpPYKarUEH
MPUPOAHON Cpeje, YMEHUE IMPOrHO3UPOBATH HEONArONMPHUATHBIC KOJIOTMYECKHE
MOCAEACTBUS MPEANPUHAMACMbIX JISHCTBUH U MPEAOTBPALLATE HX;

HAJTMYUE Pa3BUTOTO YKOJIOTMYECKOTO MBIIIICHHS, YKOJIOTHYECKOH KYJIbTYPBI,
OMbBITa NCATEILHOCTH IKOJIOTHYECKOH HaIpaBICHHOCTH, YMEHHUSA
PYKOBOJCTBOBATHCS UMK B [O3HABATEIbHOM, KOMMYHHUKATHUBHOW M COLHAILHOM
MPAKTHUKE, FOTOBHOCTH K YYaCTHIO B NMPAKTHYECKOM JAEATEIBHOCTH IKOJIOIMYECKOM
HaNnpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHNUsA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKM M OOIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JHasiore
KYJIbTYP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOCIO MECTA B MOJIMKYJIETYPHOM MHUPE;

COBEPIIEHCTBOBAHHE SA3BIKOBOH M UHTATEIbCKOH KYJBTYPhl KaK CpencTBa
B3aUMO/ICHCTBHS MEXK/Ty JTFOIbMH W TIO3HAHUS MHDA;

MOHMMAaHHE cCHeur(pUuKH OHOJIOrMH Kak HayKH, OCO3HaHWA €€ polH B
(GOPMHUPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUU 1IEJIOCTHOTO
NpeACTaBiIeHUst 00 OKpYKAloLEeM MHPE KaK O €JMHCTBE MPHUPO/bl, YEJIOBEKA U



oOmiecTsa, B MO3HAHMM MPHPOAHBIX 3aKOHOMEPHOCTEH W peleHHHu npodiem
COXPAHEHHUA MPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTE B 3HAYUMOCTH OMOJIOTMM /I COBPEMEHHOH LMBHJIM3ALIMH:
obecrieueHnss HOBOTO YPOBHS DPA3BUTHSl MEJMIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CrMOCOOHBIX  peliaTh  pecypcHbie  NpobJieMbl  pPa3BUTHSA
4eJI0BEYECTBA, MOUCKA IyTeH BbIX0a U3 INI00AIbHBIX IKOJOTHYECKUX NPobdaeM U
ofOecnieueHusi  repexoja K  YCTOHYMBOMY  pasBHTHIO, PalHOHAIBLHOMY
HCIOJIB30BAHUIO TIPUPOJAHBIX PECypcoB MU (POPMUPOBAHUIO HOBBIX CTAHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHUM OHOJIOrMYECKMX 3HAHMM B LE/X
NOBBILIEHHS O0OLIEH  KyJIbTyphl, €CTECTBEHHO-HAY4YHON TIPaMOTHOCTH, Kak
cocTaBHOM 4acTH (GYHKIMOHATBHON TpaMOTHOCTH oOy4arommuxcs, GopMmupyemoi
NPH U3YYEHUH OMOJIOTHH;

MOHWMaHHWE CYIIHOCTH METOJO0B MO3HAHMSI, MCIOIb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCHOJb30BATh IOJYHaEMble 3HAHMA JUIS aHaau3a |
00bsICHEHUS ABJICHUH OKPYKAIOIIErO MUPA M TMPOMCXOSIINX B HEM H3MCHEHHIA,
yMeHHe jenaTb OOOCHOBAaHHBIC 3aKIIOYEHHs Ha OCHOBE HAay4HbIX (DAaKTOB H
MUMEIOIIMXCS JAHHBIX C LEJIBIO ITOJTYYCHHS JJIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaAMOCTOSITENIBHO UCIOJIb30BaTh OHOJOTMYECKUE 3HAHUA JUIA
perieHus npo0JeM B peaabHbIX HKHU3HEHHBIX CHTYALHAX;

OCO3HAHHE LIEHHOCTH HAYYHOH J[eATeJIbHOCTH, FOTOBHOCTb OCYILECTBIIATH
NPOEKTHYIO M UCCIEI0BATENbCKYIO 1eATEIbHOCTh HHIMBHYAJIBHO U B TPYIINE;

rOTOBHOCTE M CIOCOOHOCTH K HENPEpPBIBHOMY  00pa3oBaHHIO |
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUN 110 OHUOJIOrMH B
COOTBETCTBHH C *KH3HEHHBIMH NIOTPEOHOCTAMH.

METAIIPEJIMETHBIE PE3YJIbTATDI

MerarpeiMeTHbIE pe3yJibTaThl OCBOEGHHS y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAa4YMMbIe Ui  (DOPMHUPOBAHMA MHPOBO33PEHUS  00yHYAIOMIMXCA
MEK/IUCIUIUTHHAPHBIE (MEXIpeIMeTHbIe) O0IIeHAYYHbIE MOHATHS, OTPAKAIOLINE
HECJIOCTHOCTE Hay‘ﬂ{()ﬁ KapTHHbI MHpa H CHEHHq]HKy METOO0OB ITO3HAHHMIL,
MCMOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEPIHs, SBICHHE, MPOLECC,
CHCTEMa, HayuyHbIi (haKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
HcclieloBaHue, — HaOJoJeHHe,  M3MEPEHHEe,  IKCHEPUMEHT W JPYIrux),
yHHUBEpCaJbHble y4yeOHble neicTBHA (MO3HABaTE/IbHbIC, KOMMYHHKATHBHBIC,

pETryIATHBHEIC), obecrneunBarome dopMupoBaHue (PyHKIIMOHATLHOI
rpaMOTHOCTH M COLMAIBHOM KOMIIETEHIMH OOy4arolIMXcsi, CHocoOHOCTh
oOyuaromuxcs MCII0JIb30BaTh OCBOCHHBIE MEKAUCLHMILINHAPHEIC,

MHPOBO33PEHYECCKHE 3HAHUA M YHMBEpPCaJbHbie Yy4cOHBIC JCHCTBHMA B
NO3HABATEIbHON U COLMANIBHON MPAKTHKE.

MertanpeMeTHbIe pe3ylbTaThl OCBOGHHMS TPOTPaMMBI CpeJIHero ooIero
00pa30BaHU JI0JIKHBEI OTPaXkaTh:

OBaaaenue YHHBEPCAIbHBIMH Y4eOHBbIMH NMO3HaABATEAbHBIMH
JAEeHCTBUSIMH:



1) 6a3oBble JIOrHYECKHE 1eHCTBHS:

CaMOCTOATENbHO  (OpMYIHPOBaTh M aKTyaJIH3UpOBaTh  Mpobiemy,
paccMaTrpHBaTh €€ BCECTOPOHHE;

MCIIOIb30BaTh IPU OCBOEHHUH 3HAHHUH MPHEMBI JIOTHYECKOIO MbILIICHUS
(aHanM3a, CHHTE3a, CPaBHEHMA, Kilaccu(ukaimm, 00001IeH ), PACKPBIBATH CMBICII
OMOJIOrMYECKHUX MOHATHH (BBIACIATH UX XapaKTEPHbIC NMPU3HAKH, YCTAHABIHBATH
CBSI3H C APYTHMH MOHATHIMH);

ONpEENATh LEeIH ACATEIbHOCTH, 3ajlaBas MapaMmeTpbl U KpPUTEPHH UX
JIOCTHIKEHHSI, COOTHOCUTD PE3YJIbTAThI JAEATEIIbHOCTH C [TOCTABJICHHBIMH LIECJISIMMU;

MCIOJIb30BaTh OHOJIOrMYECKUE TOHATHS U1 00bACHEHHUS (DAKTOB M SBJICHUIM
JKUBOU IIPUPO/IbI;

CTPOUTH JIOTHYECKHE pACCYXKACHUS (MHAYKTHUBHBIC, IEAYKTHBHBLIC, TIO
aHaJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BBIBO/IbI M 3AKIFOUEHHUSA;

MPUMEHATD  CXEMHO-MOJICJIbHBIE ~ CpEACTBA  JUIA NpeJICTaBICHUA
CYLIECTBEHHBIX CBA3CH M OTHONICHUH B M3ydaeMbiX OMONOrHUECKHX 00BEKTax, a
TaK)Ke  TPOTHBOPEYHMH  pa3HOro  pojAa, BBIABIAGHHBIX B Pa3IUYHBIX
HH(POPMALMOHHBIX HCTOYHHKAX;

pazpabaThiBaTh IUIAH PEIICHHA TpoOJIeMbl ¢ Y4ETOM aHalM3a MMEHKOIIUXCA
MaTepHalbHbIX U HEMATEPHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
EJISM, OLICHUBATE PUCKH MOCIEACTBHH ACATEIBHOCTH;

KOOPJAMHHUPOBATh W  BBINOJHATH paboTy B YCIOBUSAX  PEalbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOI'O B3aUMO,/ICHCTBUS;

pa3BUBATh KPEATMBHOE MBILJICHHE [IPU PELICHUH KHU3HEHHBIX NpodIieMm.

2) 6a3oBbIe HCCAEI0BATEIbLCKHE TeHCTBHA:

BJI/IeTh HABBIKAMH Y4eOHO-HUCCIIeI0BATEIbCKOH M MPOEKTHOW /1eITeIbHOCTH,
HaBbIKaMW  paspelieHus  npodieMm, CrOoCOOHOCTBIO M TOTOBHOCTBKO K
CaMOCTOATEILHOMY MTOMCKY METOJIOB PELICHUSA MPAKTHYCCKUX 3a/1a4, IPUMCHEHHIO
pas3IMYHbIX METOIO0B MO3HAHUS;

HCTIONB30BaTh PA3NHYHBIC BH/BI JEATEIBHOCTH TO TOJYYSHHIO HOBOTO
3HAHUS, €r0 HMHTEPIpEeTAlMH, NPeoOpPa3OBaHUIO M TNPUMEHEHHIO B y4eOHBIX
CUTYALUSX, B TOM YHCJIC MIPH CO3/IaHUH YUEOHBIX U COLMANIBHBIX MTPOCKTOB;

(opMHpOBaTH HAYYHBIH TUI MBILLJICHUS, BJIAJICTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMH TTOHATHAMH W METOJIaMH;

CTaBUTh HM (OPMYIHpPOBATH COOCTBEHHBIC 3aJauM B 00pa3oBaTEeNBHOMH
NEATENbHOCTH H KU3HEHHBIX CHTYaLHsIX;

BBISBIISITh TIPHYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3ajavy,
BbIIBUIATh THIOTE3y €¢ PEILUCHUs, HAXOAUTb apryMEHTbl [UIA J10Ka3aTe/IbCTBa
CBOMX YTBEP)K/ICHHH, 32/1aBaTh MAPAMETPbl H KPUTEPUU PEIICHHS;

aHaM3UpOBaTh TMOJyYeHHBIE B XOJe pemieHust 3aJadd  pe3yJbTaThl,
KPUTUYECKU OLIEHMBATh UX JOCTOBEPHOCTH, IIPOTHO3MPOBATE U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OLEHKY HOBBIM CUTYALUsSM, OLEHUBATH IPUOOPETEHHBIH OIbIT;



OCYLIECTB/ATh LIEJICHANPABICHHBIN TOUCK IEPEeHoca CPEeaCcTB M CrocoboB
neHcTBUA B MPodecCHOHATBHYIO CPEy;

yYMETh TMEepPEeHOCHTh 3HAaHHs B TO3HABATEIIBHYI0 W MPAKTHYECKYI0 o0IacTH
JKU3HE/IeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX IIPEJAMETHbIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE W/EH, IpejiiaraTb OPUIMHAJIBHBIE MMOAXO0JbI U PEIIEHUs,
CTaBUTH MPOOIEMBI U 33/1a4H, JI0MYCKAIOIIHe aTbTePHATHBHBIC PEILICHUS.

3) padora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MH(pOpMaLMK (TeKcTe yueOHOoro
nocodus, Hay4yHO-TIOMYJSIPHOM JMTepatype, OHOJOrMYECKHX CJIO0Bapsx |
CIPaBOYHMKAX, KOMIBIOTEpHbIX 0Oasax aanubiX, B MHTepHere), aHaau3upoBaTh
HH(OPMAIINIO pa3THYHBIX BUAOB H (GOPM MpPEACTABACHUS, KPUTHUSCKH OIIEHHBATH
€€ JI0OCTOBEPHOCTH U HENMPOTUBOPEYHBOCTE;

(GopMyIMpPOBATH 3aNPOChl U MPHMEHATh Pa3/IMYHbIE METO/bI MPH MOUCKE M
orbope Omosoruyueckoil uHpopMaLru, HEOOXOAUMMOM IS BBIMOJIHEHHUS YYCOHBIX
3aad;

npuoOpeTaTh OMBIT HCIONB30BAHUA HH(POPMAITHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOI'Hii, COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOIO UCIIOJIL30BAHUS PA3IMYHBIX
MMOMCKOBBIX CHCTEM;

CAMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaNbHYIO  (OpMy  HpeAcTaBICHHA
ouosornyeckoit nudopmanuu (cxembl, rpaduKy, JHarpaMmbl, TaOJIULbL, PHCYHKH
H JIpyroe);

HCIIOJIb30BaTh HAy4yHBIH S3bIK B KadyecTBE CpejAcTBa Npu  pabore ¢
OnosIoruueckoi  MH(OpMaUMEH: NPUMEHATb XMMHYECKHME, (U3MUECKHE U
MAaT€MaTH4YECKHE 3HAKH M CHMBOJbI, (opmyJibl, aOOpeBHaTypy, HOMEHKIATYpY,
HCMONB30BaTh M NpeoOpa3oBbIBATH — 3HAKOBO-CHMBOJIMYECKHE  CPEACTBa
HarJIsIHOCTH;

BJIaZIeTh ~ HAaBbIKAMHM  PACNO3HABAHMA M 3alLUTBl  MH(OpMaLUK,
MH(OPMALIMOHHON OE30ITaCHOCTH JIMYHOCTH.

OsiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J1eHCTBHAMHM:

1) oOmenne:

OCYIIECTBIATE KOMMYHHKALIHHA BO BCEX c(pepax KHU3HHU, AKTHBHO y4aCTBOBATh
B J[MAJIOTe¢ HJIM JINCKYCCHH T10 CYIIECTBY 00CYXKJ1aeMOil TeMbl (YMEHHUE 3a/laBaTh
BOIIPOCHI, BbICKA3bIBAThb CYK/ICHUS OTHOCHTE/IBHO BbINOJIHCHUS IIPE/laracMoi
3a/1a4M, YYMTBIBATH MHTEPECHl M COIJIACOBAHHOCTH NMO3MUMH JAPYIHX YYACTHHKOB
AMAI0Ta WIH JUCKYCCHH);

pacro3HaBaTh HeBepOanbHBIE CpeACTBAa OOLIEHHS, MOHUMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHs KOH(DIMKTHBIX CHUTYalHH,
YMETb CMSI4aTh KOH(QIMKTBL U BECTH [1EPErOBOPSI;

BJIAZIETh pa3IMYHBIMU crioco0amu OOIEHHS M B3aUMOJCHCTBUS, MOHUMATD
HaMepeHus JPYTuX JI0/eH, MPOSBIATh YBAKHTEIHHOE OTHOIIEHHE K coOeceTHUKY
M B KOPPEKTHOMH (opme (POpMYINPOBATH CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOK TOYKY 3PEHHS C HMCIOJIb30BaHHEM
A3bIKOBBIX CPEJICTB.

2) coBMeCTHAA AeSTeJIbHOCTD:



[OHMMATh H HCIO0JIb30BaTh NPEUMYILECTBA KOMAHIHOH M MHIAMBHAYaJIbHOH
padoThI MpU pelIcHHH OMOIOrUYeCcKOi MpodieMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS TPYIIOBLIX (POPM B3aUMO/IEHCTBHS NIPH pelieHHH yueOHOH 3a/1a4H;

BLIOMpPAaTL TEMAaTHKy M METOJbl COBMECTHBIX AEHCTBMH C YY4ETOM OOIIMX
MHTEPECOB W BO3MOKHOCTEH KaK/10r0 YICHA KOJUJICKTHUBA;

MPUHUMATL LEJIH COBMECTHOH  JEATENIbHOCTH, OpraHH30BbIBaTh U
KOOpJAMHHUPOBATh [IEHCTBUSI 1O €€ JOCTHKEHHIO: COCTAaBIATH TJIAH JICHCTBHH,
pacnpenenarts poad ¢ y4éTOM MHEHHMH Y4YaCTHHKOB, OOCYKIATk pe3yJibTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4yeCTBO CBOEI0 BKJAJda W KAXKIOIO YYaCTHHKA KOMAaH/bl B
o01muii pe3ynbTaT 1o pazpaboTaHHbIM KPUTEPUSAM:;

nmpeaiaraTh HOBBIE TPOEKTHI, OIEHHWBATh MU C TO3HIMHA HOBH3HBI,
OPUTHHAIBHOCTH, MIPAKTHYECKOH 3HAYUMOCTH;

OCYIIECTBIATh TMMO3UTHBHOE CTpaTeruyeckoe TMOBEJACHHEe B Pa3IMYHBIX
CUTYALMAX, [IPOABIATE TBOPYECTBO U BOOOPakKEHHE, ObITh HHUIIMATHBHBIM.

Osi1ajieHHe YHHBEPCAJbHBIMHY PEryIATHBHBIMH JeHCTBUAMU:

1) camoopranmsanus:

MCIIOIb30BaTh OMOJIOIMYECKHE 3HAHMS JUIS BBISBJICHUS IpOOIEM M HX
pCLICHUS B )KU3HCHHBIX U YYCOHBIX CUTYALUAX;

BbIOMpaThb Ha OCHOBE OHMOJIOrMYECKMX 3HAHUH LEJIEBbIE M CMBICIOBbIC
YCTAHOBKHM B CBOMX JACHCTBHMSAX M MOCTYINKAaX M0 OTHOLICHHIO K JKMBOH IpUpPOE,
CBOEMY 3[10POBBIO U 3[I0POBBIO OKPYIKAIOIINX;

CAMOCTOSATEILHO OCYIIECTBIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIATEH
po0JieMbl, CTABUTb U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOM
JICATEIbHOCTH H JKH3HEHHBIX CUTYALHsIX;

CAMOCTOSITEJIbHO ~ COCTaBIAThL IUIAH  pemeHus npobrmemsl ¢ yuérom
MMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTeHHH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsAM;

pacLIMPATh PAMKH YY4EOHOrO MpeaMeTa Ha OCHOBE JIMUHBIX IPEANIOYTEHHUH;

JeJ1aTh 0CO3HAHHbIA BbIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelieHue;

OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

criocoOCcTBOBaTL (DOPMUPOBAHHIO U TPOSBICHUIO [IUPOKOH 3SPYAMIMU B
pasHbIX OOJAcCTsX 3HAHUM, MOCTOSHHO I[IOBbILIATL CBOM 00pa3oBaTE/IbHbIA M
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsiM, BHOCHTH KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB LEJIAM;

BIAJeTh  HABBIKAMH  [I03HABATEJIbHOM  peduiekcMM  Kak  OCO3HaHHUsA
COBEpIIACMBbIX [CHCTBHII M MBICIHTEIBHBIX TMPOLIECCOB, HX pe3yJbTaTOB H
OCHOBaHMIi, MCMOIb30BaTh NMPHEMBI pedieKCHM I OLEHKH CHTyalluH, BbIOOpa
BEPHOI'0 PEIICHHS;

YMETh OLICHMBaTh PUCKM M CBOCBPEMEHHO IPUHHMATh PCLICHUS MO HUX
CHHIKEHUIO;



[PUHUMATh MOTHBBI M dpryMEHTbl JAPYruX [pH aHalu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsiTHE CeOsl U APYIHX:

NMPUHAMATH ce0s, MOHUMAs CBOM HEIOCTATKH U JIOCTOMHCTBA;

[IPUHUMATh MOTUBBI M AapPryMEHTBl JIPYrHX [IPH aHaJIW3€ pE3YyJIbTaTOB
JEeATEIILHOCTH;

MPU3HABATh CBOE IPABO M [1PaBO JPYIHX Ha OLIMOKH;

pa3BHBATh CIIOCOOHOCTHL MOHUMATh MU € MO3ULHH JAPYroro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATbI

[IpeamerHbie pesyinbTarhl ocBoeHus mnporpammbl COO no Guosoruud Ha
©a30BOM YpPOBHE BKIIOUAKOT crierududeckue aias yueoHoro npenmera «buomorus»
Hay4HbI€ 3HAHHS, YMEHHS U CIIOCOOBI JEHCTBUH 1O OCBOEHHUIO, HHTEPIPETALUU H
npeoﬁpamBaHum 3HaHHﬁ, BUJ/IbI AESATEIBHOCTH MO TMOJYHYEHUI) HOBOI'0 3HAHUA H
MPUMEHEHHUIO 3HAHUN B Pa3IM4HbIX YYEOHBIX CHTyalMAX, a TAKKE B peallbHbIX
JKU3HCHHBIX CHUTYallHAX, CBA3AHHBIX C ounosoruecii. B nporpamme MnpeaMcETHLIC
pe3yJbTaThl IPeICTaBJIeHB! IO rojlaM 00yJYeHus.

[IpenmerHble pe3ynbTaThl OCBOCHHs ydebHoro npeamera «buonorus» ¢ 10
K1acce JIOJKHBI OTPaKaTh:

chOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME HAYYHOTIO
3HAHUS €CTECTBEHHBIX HayK, B (DOPMHPOBAHMH COBPEMEHHOI eCTeCTBEHHO-
HAYyYHOM KapTHHBI MHpa M HAy4YHOrO MHUPOBO33PEHHS, O BKJIAJAE POCCHUCKHUX M
3apyOeKHbIX  YUYEHBIX-OHOJIOrOB B pa3BuTHEe OHONIOrMHM, (PyHKIIMOHAIBHOM
I'PAMOTHOCTH HCJIOBCKA [JIs PCLUICHUS XKKHU3HCHHDBIX 3a/1a4.

YMEHHE pacKpbiBaTh COAEpKaHUE OMONOrMYECKMX TEPMHHOB M IMOHATHIL:
JKHU3Hb, KIETK4, OpraHHu3M, MeTaboIn3M (DﬁMEH BCHIECTB H IMPEBpalllCHHEC
OSHEPIHH ), rOMEeoCcTa3 (CaMoperyJisiius), ypOBHEBAsI OPraHU3aLMsl KUBBIX CUCTEM,
CaMOBOCIIPOM3BE/ICHUE (PENPOAYKIIHS), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3sBUTHE;

YMECHHC H3J1aratb OHMOJIOrHYECKHE TCOpHH (KJICTO‘-IHH.H, XpOMOCOMHAas,
MyTallMOHHAs, LEHTpalbHas J0rMa MOJEKyIsSpHON Owuonoruu), 3axonsl (I
Mengens, T. Moprana, H. . BaBunoBa) u ydeHnus (0 meHTpax MHOroodOpasus u
MPOUCXOXK/ICHUST KyIbTYpHBIX pacteHuii H. M. BaBuiosa), onpenensats rpaHulibl
HX IMPUMCHHUMOCTH K KHBBIM CUCTCMAM,

YMEHHE BJIaJIeTh METOAAMH HAYYHOIO MO3HAHHUA B OMONOTHU: HAOMIOICHHE H
ONMUCAaHHE JKUBBIX CHCTEM, TPOIECCOB W SIBICHHWH, OpPTaHU3ALHA H TPOBEICHHUE
OMOJIOrMUECKOr0  DKCIIEPUMEHTa,  BBIJIBHKEHHE  TMIIOTE3bl,  BBISBIICHHE
3aBUCHUMOCTH MEXKAY MCCIACAYEMbIMH BEJIMYMHAMH, OOBSICHEHHME IIOJYyYEHHBIX
pe3ynbTaToOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHH, TCOPHMH M 3aKOHOB, YMCHHE
ACIaTb BBIBOJABI HA OCHOBAHHH MOJYYCHHBIX PE3YJILTATOB,

YMCHHC BBIICIATE CYHICCTBCHHBIC IMPHU3HAKH BHPYCOB, KIIECTOK IIPOKapHOT H
YKApUOT, OJIHOKIETOYHBIX M MHOIOKJICTOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOLECCOB: OOMEHa BEILECTB M MPEBPAICHUS SHEPTUU B KJIETKE, (POTOCHHTE3A,
JIJACTUYECKOIO M JHEPreTHYeckoro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meio3a,



OIUIOZIOTBOPEHHSA, PA3MHOKEHHA, HWHIAMBUIAYAJIBLHOIO pa3BUTUSA  OpraHusma
(oHTOrCHE3);

YMEHHE TIPUMEHSITh IMOJyYeHHbIe 3HAHHS I8 OOBsSCHEHHS OHOIOTHYECKHX
MPOLECCOB U SIBJICHUM, JUIS MPUHATHUS NMPAKTHYECKHX PEIIEHHH B IMOBCEIHEBHOM
KU3HM C Uenblo obecricyeHus O€30MacHOCTHM CBOErO 3/10POBbS M 30POBbS
OKPYKaIOIIHX JII0/IeH, COOIIOEHUS HOPM I'PAMOTHOIO [MOBEACHHUS B OKPYIKAIOLIEH
NPUPOJHONH Ccpeje, NMOHMMaHHE HeOoOXOJUMOCTH HCIOJIb30BAHHA JIOCTHIKCHHI
COBPEMEHHOM OHOI0rHH " OMOTEXHOJOT Ui JUIL  PaLMOHAIBHOIO
MPUPO/IONIOJIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHbleé TIEHeTHMYECKHE 3a7ayd Ha MOHO- W
AUTHOPHIHOE CKPCIIMBAHME, CLEMJICHHOE HACIeJ0BaHUe, COCTABIATHL CXEMbI
MOHOTHOPHIHOTO CKpPEIIUBAHHUS I MPEAcKa3aHWus HACIEeIOBaHUSA TMPH3HAKOB Y
OpraHN3MOB;

YMEHHE BBITIOIHATE JAaDOpaTOpHbIe M MpakTUdecKkue padoThl, coOIr0AaTh
rnpasuia 1npu padore ¢ y4eOHbIM U 1a00PaTOpHbIM 000PYIOBAHHEM;

YMEHHE KPHUTHUYECKH OLEHHUBATH W HHTEPIPETHPOBATHL HHAOOPMALIHIO
OMOJIOTMYECKOTO COJCPIKAHMSA, BKIIOYAIONIYI0 TICeBJOHAYYHbIE 3HAHHUSA W3
pa3IMYHBIX UCTOYHHKOB (CPE/ICTBa MAacCOBOH HH(OPMALIMK, HAYYHO-TIOMY/ISIPHbIE
MaTepualbl), ITUYECKUE AaCIEKTbl COBPEMCHHBIX HCCICAOBAHUM B OHOJIOTHH,
MeIMLIUHE, OHOTEXHOIOT UK,

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHbIE H YCTHbIE COOOLICHMHS,
000bmias Guonornyeckyro MHGOPMAIHMIO M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO
HCIIONB30BaTh MOHATHIHBIN anmnapat OMOJIOTHH.

[Ipenmernbie pesyibTaTbl 0CBOEHUsl yuyeOHOro npeamera «buonorus» e 11
Kaaccee JI0JIKHBL OTPaKaTh:

copMUPOBAHHOCTH 3HAHHH O MECTE M POJIM OMONOTMH B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (DOPMHPOBAHWM COBPEMEHHOH eCTeCTBEHHO-
HAY4YHOW KapTHHBI MUPAa M HAay4HOI'O0 MHUPOBO33PEHHS, O BKJIAJE POCCHHCKHUX H
3apyOCKHBIX  YYEHBIX-OMOJIOrOB B pasBuUTHE OHOIOrMM, (PYHKLHMOHAIBHOM
rPAaMOTHOCTH YeJIOBEKa JUIsl PELICHMSI JKU3HEHHBIX 3a/1a4;

yMEHHE pacKpbIBaTh COAepKaHue OMOIOrMYEeCKMX TEPMHHOB W TIOHATHIA:
BU, TOMYALKS, reHO(DOH I, IBOIIOLHNS, ABMKYIINE CUJIbl ((paKkTOphl) IBOJIIOLMH,
MPUCIIOCOBJIEHHOCT OPraHU3MOB, BUA000pa3z0oBaHUE, IKOJIOrHYecKre (GakTopsl,
IKOCHCTEMA,  [POJAYLEHTbl, KOHCYMEHTBI, PEJAYLUEHTbl, LEHH  IUTaAHMS,
IKOJIOTHYECKasl nupamuaa, OuoreoueHos, onocdepa;

yMEHHE H3Jaratb OHONMOTHYECKHE Teopuu (dBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTeTHYECKas TEOpHUsS 9BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiiieBoro cxojictea K. M. bapa, depenoBanusi riaBHbIX HaAIlpaBICHUH MU
nyreii ssomounn A. H. Cesepuosa, yuenus o 6uocdepe B. H. Bepnaackoro),
OnpeensaTh TPAHULBI HX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMeHHe BJa/IeTh MeTOAaMH HaYYHOTO MO3HaHHA B OMOJIOTHH: HAaOMI0IeHNne U
OIMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W ABICHWH, OpPraHu3ailus W I[POBEJACHHE
OMOIOTHYECKOTO  SKCIIEPUMEHTA,  BBIJABHAKEHWE  THIIOTE3bl,  BBISABICHHUE
3aBUCUMOCTH MEXKJY HCCIACAYEMbIMH BeJIMYMHAMH, OOBSICHEHHUE [OJIYyUEHHBIX



pE3yJbTAaTOB, MCINOJb30BAHHBIX HAYYHbIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE
NenaTh BbIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3YILTATOB;

YMEHHE BBLIIENIATh CYHIECTBEHHBIE IPU3HAKKH CTPOSHUs OHOJIOTHYECKHX
OOBEKTOB: BMJIOB, MOMNYJSLMIA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolEHO30B M 3IKOCUCTEM, OCOOCHHOCTH IIPOLIECCOB:  HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOro 0TOO0pa, BHA000pa3zoBaHusA, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBUS DKOJIOIMYECKHX (aKTOpOB Ha OPraHM3MbI, IEpeHoca
BEIIECTB M MOTOKA HHEPrHH B HSKOCHCTEMAaxX, AHTPOMNOIEHHBIX W3MEHECHHIl B
IKOCHCTEMAX CBOEH MECTHOCTH, KpPYroBopoTa BELIECTB U OMOreOXMMHUUYECKHUX
LUKJIOB B Ouocdepe;

YMEHHE MPUMEHATH TOJYYEHHBbIE 3HAHHUA 1A O00bACHEHUS OHMOIOrHYECKHX
MPOIIECCOB W SIBICHHH, ISl IPUHATHA TIPAKTUYECKUX PEIICHHI B MOBCEIHEBHOI
KM3HH C Tenpl0 obOecreueHHs Oe30MacHOCTH CBOEr0 3/I0POBbS W 3/I0POBHA
OKPYKAIOLIHX JIHOIeH, COOIIOICHUS HOPM IPAMOTHOIO TOBE/JACHUS B OKPYKAKOIICH
MPUPOJHON Cpeae, MOHMMAHME HEOOXOAMMOCTH HCIOJb30BAHUA JOCTHKECHHI
COBPEMEHHOW OMONOTUH 17151 PALIMOHAIILHOTO TIPHPOAOIIONB30BAHNA;

yMEHHEe peliaTh dJeMeHTapHble OHOIoTHYecCKHe 3aJa4ud, COCTABIATH CXEMBI
IIEpPeHOca BELECTB U YHEPIUU B IKOCHCTEMaX (LeH ITUTaHM);

YMEHHUE BBINIOJIHATE JIa0OpaTOPHbIC U MPAKTUYECKUE pabdoThl, COOMH01ATh
npasuia npu padore ¢ yueOHbIM 1 1abopaTopHbIM 000pYA0BAHHEM;

YMEHHE KPHTUUYECKH OLEHHBAaTh W HHTEPIPETHPOBaTh HHGOOPMALIHIO
OMOJOTHYECKOTO CONEPIKAHMS, BKIIOYAKONIYIO TICEBJOHAYYHbIE 3HAHUSA H3
pPa3IUYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOM MH(OpPMAIIMK, HAYYHO-TIOMYJISIPHBIE
Marepuaibl),  paccMaTpuBaTh  IJI00AJbHBIE  3KOJOTMYECKME  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO NO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCLMEHHBIE H YCTHBIE COOOIICHHS,
0000mias Ouonornueckyro MHPOPMAIMIO U3 HECKOJIBKHX HCTOYHHKOB, IPAMOTHO
MCI0JIB30BATh OHSITHIHBIN arnapar OHOJIOTHH.



TEMATUYECKOE IIJIAHUPOBAHUE

10 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB T10

HaumenoBanue paszaenos u

TEM NMPOrpaMmbl

buosiorus kak Hayka

JKMBBIE CUCTEMBI M UX
OpraHu3anmsa

XHMMHYECKHI COCTaB |
CTPOCHHUE KIICTKH

JKuzHenesTenbHOCTh KJIETKH

Pasmuoxxenue u
HH/MBHUYAIbHOE Pa3BUTHE
OpraHu3MOB
HaciieicTBEHHOCTD H
HU3MEHYMBOCTH OPraHU3MOB

Cenexkums OpraHu3MoB.
OcHOBBI OMOTEXHOJIOTHH

PesepsHoe Bpems

[TPOTPAMME

Bcero

34

KosamuyecTBo yacoB

KonrpoJsbubie
paboTsl

0.5

0.5

0.5

[IpakTHuyeckue
padoThI

0.5

0

1.5

DIeKTPOHHDbIE
(un¢posbie)
oOpa3oBaTelbHbIe

pecypchbl

budimoreka LIOK
https://m.edsoo.ru/7f41¢c292

bubmmoreka [1OK
https://m.edsoo.ru/7141¢292
bubmmoreka [HOK
https://m.edsoo.ru/7f41¢c292
bubsmoreka [JOK
https://m.edsoo.ru/7{41¢292

bubamnorexka [IOK
https://m.edsoo.ru/7f41¢292

bubmmoreka [IOK
https://m.edsoo.ru/7f41¢292

budmoreka [IOK
https://m.edsoo.ru/7{41¢292

bubsmorteka [HOK
https://m.edsoo.ru/7f41¢292




11 KJIACC

HaumenoBanue pa3jiejioB u
TeM NMporpamMmbl

Ne ni/m

DBOJIFOLIMOHHAA OHOJIOTUs

BoO3HUKHOBEHHE U pa3BUTHE
’KU3HH Ha 3emiie
OpranusMbl ¥ OKpYysKaroIas
cpena

CoobmiecTBa u
IKOJIOTHYECKHE CHCTEMBI

Pe3epBHoe Bpems

OBIIEE KOJIMYECTBO HACOB T10O
[TPOTPAMME

Kosin4yecTBO 4acos

Bcero

34

KoHTpoiibHbie
padoThl

0.5
0.5
0.5

0.5

[IpakTHueckue
padoThl

0.5

25

JIeKTPOHHbIE
(uudposbie)
oOpa3zoBare/ibHbIe

pecypchbl

bnbmoreka 1JOK
https://m.edsoo.ru/7f41cc74

buomnoreka LIOK
https://m.edsoo.ru/7{41cc74

Bbuomuorexa [JOK
https://m.edsoo.ru/7f41cc74

bunomoreka [HOK
https://m.edsoo.ru/7f41cc74

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




YYEBHO-METOJIUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O INTPOLLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J1d YYEHHUKA
buonorus / [Naceunuk B.B., Kamenckuii A.A., Pybuos A.M. u apyrue /ITox pen.
[laceunuka B.B., Akunonepnoe obumectso «M3aarensctBo «lIpocBerierue»

* buonorus, 11 kinace/ [Maceunux B.B., Kamenckuit A.A., Py6uios A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akunoneproe obuiectso «M3narenscro
«llpocsenienne»

METOAUYECKHE MATEPHAJIBI JIUIAA YYUTEJA

Buonorus / ITaceunux B.B., Kamenckuit A.A., Pybuos A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunoneproe oduecreo «M3narenscrBo «lIpocsemenne»

* buosiorus, 11 knacc/ I[laceunux B.B., Kamenckuii A.A., PyOuoB A.M. u jpyrue
/Tloa pen. ITaceunuka B.B., Akunonepuoe oduiectso «M3nareabcTso
«IIpocseuienue»

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPChI CETH
UHTEPHET

http://www.virtulab.net/

http://school-collection.edu.ru/catalog/rubr

http://fcior.edu.ru/

http://www.school.edu.ru/

https://media.prosv.r/

https://resh.edu.ru/

https://rosuchebnik.ru/uchebnik
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