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MNOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3paboTke nmporpaMmbl 10 OMOJOTHUA TEOPETUUYECKYIO OCHOBY JIJIsl OMPE/IETICHUS
MOJIXOI0B K (HOPMHUPOBAHUIO COJEPKAaHUS YyUeOHOTO MpeaMeTa «bruonorus» cocTaBuIn:
koHIenTyanbHble TonoxkeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJeH,
collepKaHUsl, pPe3yJbTaTOB OOy4YeHHs] W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB, TMOJOXEHUsI 00 OOIMX MensX M MPUHIMIAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHUCTEMBbl CpeAHero oomiero obpazoBanus B Poccuiickoi
denepanun, a TaKXKe MOJTOKEHUS O crenuduke Ouojornu, € 3HAYCHUU B TMO3HAHUU
YKUBOM MPUPOJIBI U 0OECIIEYEHUHN CYIIECTBOBAHUS Ye0BeYeCKOro obmiecTBa. CorinacHo
HA3BAHHBIM I0JIOKEHUSIM, OTIPEIeSIEHbl OCHOBHBIE (DYHKIIMHU POTrpaMMBbl 110 OMOJIOTUH U
€€ CTPYKTypa.

[Iporpamma mo 6uosioruu 1aét mpeAcTaBlICHUE O LEIX, 00 o01Iel cTpaTeruu 00ydeHus,
BOCIIMTAHUSA U PA3BUTHs 00YYaIOIIUXCS CPeACTBaMHU yuyeOHoro npeamera «buonorus»,
OIpeaENsIeT 00513aTeIbHOE IPEAMETHOE COIEPKAHUE, ETO CTPYKTYPY, paclpeIeIeHUE 1Mo
pazgenaM M TeMaM, PEKOMEHAYEMYIO IOCIEAO0BATEIbHOCTh H3YYEHHsI Y4YEOHOIo
Matepuania ¢ Y4Y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIAMETHBIX CBSI3E€H, JIOTHKHU
00pa30BaTENbHOTO MPOLIECCa, BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

B mporpamme mo OHMONOTHHM TakKe YYHUTHIBAIOTCS TpPEOOBaHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeMETHBIM U TPEAMETHBIM  pe3yJbTaraM OOy4YeHHS B
(OpMHUPOBAaHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW NEATEIHLHOCTH/yueOHBIX
JIEUCTBUI 00YUAIOITUXCS TI0O OCBOCHUIO COACPKaHUS OMOJIOTMYECKOTr0 00pa30BaHuUs.

B mporpamme mo 6uonorun (10-11 xnaccel, 6a30BbIi YPOBEHB) pealn30BaH MPUHITUI
NIPEEMCTBEHHOCTH B M3Y4YEHHH OWONOTHH, Ojarogaps uyemMy B HEH NMPOCMATPUBAETCS
HANpaBJIEHHOCTh Ha pa3BUTHE 3HAHUM, CBA3aHHBIX C (HOPMHUPOBAHHEM ECTECTBEHHO-
HAyYHOTO MHPOBO33PEHHUS, LEHHOCTHBIX OPUEHTAUUN JUYHOCTH, HKOJIOTHMYECKOTO
MBIIUICHHS], TPECTABICHUN O 3JI0POBOM 00pase >KM3HU U OEPEKHBIM OTHOIICHHUEM K
OKpYy>Karolei mpupoaHou cpene. [loaTomy Hapsay ¢ uzydyeHuem oOIeOnoIOrnyecKux
TEOpUH, a TaKKe 3HAHWW O CTPOCHUHU >KMBBIX CHCTEM DPAa3HOTO paHTa W CYIHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHUX MPOLECCOB B MpOrpaMMe MO OHOJOTHHU YAEIECHO
BHUMAaHHE UCIOJIb30BAHUIO MOJYUYCHHBIX 3HAHUM B TTIOBCETHEBHOMN KU3HH JIJIS PEIICHUS
NPUKIAIHBIX 3a/1ad, B TOM 4HCIE. MPO(QHUIAKTUKH HACIEICTBEHHBIX 3a00JieBaHUI
YeJIOBeKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHHUSA, OOOCHOBAHMS HKOJOTUYECKU
1esnecoo0pa3Horo MOBEACHHUS B OKpYy)Karolled MPUPOAHON cpele, aHalu3a BIUSHUS
XO3SIICTBEHHON JESATENHHOCTH YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX U MCKYCCTBEHHBIX
HKOCHUCTEM. Y CHJIEHUE BHUMAHMSI K MPHUKIATHON HAMPABICHHOCTH y4eOHOTO IpeaMera
«buonorus» MPoAUKTOBAHO HEOOXOJUMOCTHIO OOECMEUYEHUsl YCIOBUW MJIsi PEIICHUS
OJIHOM W3 aKTyallbHbIX 3aJa4 IIKOJbHOIO OMOJIOTMYECKOro o0pa3oBaHus, KOTOpas
npenmnonaraer (GOpPMUPOBaHHE Yy OOYYAIOIIUXCS CHOCOOHOCTH aJanTHpPOBAThCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorust Ha ypoBHE cpeaHero o0miero oopa3oBaHHs 3aHHMaeT BaxHoe mecto. OHa
oOecnieunBaeT (POPMHUPOBAHUE y OOYUAIOIIUXCS MPEICTABICHUN O HAy4YHOH KapTHHE
MUpA, paclIupsieT U 0000IIaeT 3HAHUS O )KUBOU MPUPOJE, €€ OTIUUUTEIbHBIX MPU3HAKAX
— YPOBHEBOI OpraHu3alMyd U 3BOJIIOLWH, CO3MAET YCIOBUS IS TO3HAHUS 3aKOHOB
YKUBOM MPUPOJIbI, GOpMHUPOBAHUS (PYHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
u 0e30macHoro 0opasa )KU3HHU, SKOJOTHIECKOTO MBIIUICHNS, IEHHOCTHOTO OTHOLICHUS K
YKABOW NPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHwe OWONOTHST MMEET TakKe JUIsl PELICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/a4 CpPEJHEro oOmero oOpa3oBaHMs, COLMAIM3AIMU 00YyYaIOUTUXCs.
N3yuyenue Ouosioruu obecreunBacT yclIoBUs i (OPMUPOBAHUS WHTEIUICKTYaIbHBIX,
KOMMYHUKAITMOHHBIX ¥ HH(POPMAIMOHHBIX HABBIKOB, JACTETHUYECKON KYJIbTYpHI,
CIIOCOOCTBYET HWHTErpaldd OWUOJOTHYECKUX 3HAHUW C MPEJCTABICHUSMH U3 JIPYTHX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU U reorpaduu. HazpanHbie
MOJIO’KEHUS O MpeJHa3HAaYeHUH YUeOHOro npeamera «bruoaorus» cocraBuiu OCHOBY JUIst
ONpENENeHUs] MOAXOJ0B K OTOOPY MW CTPYKTYPUPOBAHHIO €ro  COJEpXaHHS,
IPEICTABICHHOIO B POrpaMMe 10 OHOJIOTHUH.

OT60p conepxanus yueoOHOro mpeamera «buoaorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH
C MO3UIINK KYJIbTYPOCOOOPA3HOTO MOAX0/AA, B COOTBETCTBUH C KOTOPHIM O0yYarOIIHECs
JOJDKHBI OCBOWTH 3HAHUSI U YMEHUS, 3HAYUMBIE Il (POpMHUPOBaHUsS OOIIEH KyIbTYPHI,
OTNPENEIISIOINE aJIEKBATHOE MOBEJECHUE YEJIOBEKA B OKPYXAIOLIEH MPUPOIHON cpene,
BOCTpEeOOBAaHHBIE B IOBCEHEBHOM )KM3HU U MMPAKTUYECKOM AesiTelbHOCTH. Ocob0e MecTo
B OTOM CHUCTEME 3HAHUM 3aHUMAIOT JIEMEHTBI COJIEPKAHUSA, KOTOPBIE CIIY’KAT OCHOBOU
uist (opMUpOBaHUST MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa ¥ [IEHHOCTHBIX OPUEHTAIMSIX JHMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3aIlUU
OMOJIOrMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHUE COAEpKaHMsS y4eOHOTro maTepuaia B IMporpamme Mo OHUOJOruu
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX KUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHM3allid W HBOIIONWU. B
COOTBETCTBHUM C DJTHUM B CTPYKType yueOHOro mnpeamera «buosiorus» BbIJEICHBI
CICIYIOUIUE COAEpKATEIbHbIE JUHUU: «buosoruss kak Hayka. MeToasl Hay4HOrO
no3HaHus», «KieTka kak Ouosiornueckas cucrteMa», «OpraHu3M Kak OWOJIOrHYecKas
cuctema», «CucreMa M MHOToOOpa3ue OPraHHUYECKOTO MHpa», «IBOJIONUS KUBOU
NPUPOJBD», K IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

enp m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
OOyYarONIMMUCS 3HAHUSIMU O CTPYKTYpHO-(QYHKIIMOHAJIBLHOM OpraHu3alMKi >KUBBIX
CHUCTEM pPa3HOTO paHra W MPUOOPETCHHE YMEHHM WCIOJIb30BaTh OTH 3HAHUS IS
TPAMOTHBIX IEUCTBUM B OTHOIICHUH OOBHEKTOB KUBOW MPUPOBI M PEIICHUS PA3IMIHBIX
KU3HEHHBIX TPOOIIEM,



JlocTmxeHune 1enu u3ydeHusi ydueOHoro mpenmera «buoriorus» Ha 6a30BOM ypoBHE
o0ecIieuynBaeTCs PEIICHNUEM CIICTYIONTNX 3a1a9:

OCBOCHHE OOYYaIOIMMHUCS CHUCTEMBl 3HAHUW O OWOJIOTHYECKUX TEOPHSX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3axX, TMpaBHIiaX, CIyXKalluX OCHOBOM ISt
dbopMHpoBaHUs MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJax
HAyYHOT'O TTO3HAHUS, CTPOCHUH, MHOTOOOpa3rH 1 0COOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3allMH, BBIJAIOIMINXCS OTKPBITHSIX U COBPEMEHHBIX HCCIICIOBAHUAX B
OHUOJIOTUH,

dbopmupoBaHre y oOy4aromIMXcs MO3HABATENbHBIX, UHTEIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHaiu3a JAHHBIX O MyTSIX pa3BUTHA B OMOJIOTHU HAyYHBIX
B3TJISAIOB, HJICH U TTOAXOA0B K M3YYCHHIO )KMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3aIlNH,
CTAaHOBJICHHE Yy OOYyYalOIMXCA OOIIEeH KyIbTyphl, (PYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE yMEHUN OOBSICHATH U OIICHUBATH SBJIICHHUS OKPY’KAIOIIETO MHUpa >KUBOU
IPUPOJIBI HA OCHOBAaHUM 3HAHUM U OTIBITA, TOJYYCHHBIX MPU U3YyUYEHUU OMOJIOTHH;
dbopmupoBaHHEe y OOYJAOIMIMXCS YMEHUN WIUTIOCTPUPOBATH 3HAUYCHUE OMOJIOTHYCCKUX
3HAHUM B TIPAKTHYCCKON JACATCIBHOCTH YEJIOBEKA, pPa3BUTUH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTH;

BOCIIUTaHNE YOSXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEIOBEKOM KHUBOW MPHUPOIHI,
HEOOXOAMMOCTH OEPEeKHOTO OTHOIICHUS K HEM, COONIOACHHS 3THUYECKUX HOPM IpHU
MIPOBEICHUH OMOJIOTHICCKUX MCCIICIOBAHUM;

OCO3HAHME IIEHHOCTH OMOJIOTHYECKUX 3HAHHWH TSl TIOBBIIICHUS YPOBHS dKOJOTHYECKOMN
KYJBTYPHI, 151 GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS,

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUNW U YMEHHI B MOBCEIHEBHOM >KU3HU JUISI OIICHKU
MOCJIICACTBUM CBOEHM JIEATEIBHOCTH MO OTHOIIEHHIO K OKPYXKAKIIEH Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE Mep NPOOUIAKTUKU
3a00J1eBaHU .

B cucteme cpennero obrero oopasoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE,
ABJISICTCST OOS3aTEIBbHBIM YUYEOHBIM TMPEIMETOM, BXOISAIIMM B COCTAaB MPEIAMETHOU
obnactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHI».

st uzydyenus 6uosioruy Ha 6a30BOM YPOBHE CpeHEro 0011ero 00pa3oBaHusi OTBOJUTCS
68 gacos: B 10 kiacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34 yvaca (1 vac B
HEJIEIIO).



COIAEPKXAHUE OBYUYEHUSA
10 KJIACC

Tema 1. Buosorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U JPYTUMU
€CTECTBEHHBIMU HayKaMmH, (puiocoduen, STUKON, SCTETUKON U mpaBoM. Poiib Ouonoruu
B (hOPMHUPOBAHUM COBPEMEHHOW HaydyHOW KapTwHBI Mupa. CucreMa OMOJOTHYECKHX
HayK.

Metoapl TMO3HAHWS JKUBOW TpUPOABl (HAOMIOJCHHME, OSKCIIEPUMEHT, OIMCaHUE,
U3MEpPEHHUE, KIIacCU(pHUKAIIHS, MOJCIIMPOBAHUE, CTATUCTHUCCKAs 00pabOTKa JaHHBIX).
JlemoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeToIbl TO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie ¥ NpPaKTHYeCKHE PadoThI:

[Ipaktuueckas padora Ne 1. «Mcmonp3oBaHHME pa3IMYHBIX METOJIOB IMPU H3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OPTaHU3ALMS.

XKusbie cucreMbl (OMOCUCTEMBI) KakK MpeaMeT U3ydeHHUs Onosoruu. OTINYHE KUBBIX
CHUCTEM OT HEOPraHUYECKOW IMPUPOIBI.

CpoiicTBa OWOCHMCTEM W HX pa3HooOpaswe. YPOBHU OpraHU3alUu OUOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHMOHHO-BUIOBOM,
IKOCHUCTEMHBIN (OMOTCOIICHOTHYECKUIT), OMOCEpHBIH.

JlemoHcTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIC TPHU3HAKH >KU3HU», «YPOBHHU OpraHU3AIMU >KUBOU
MPUPOJIBI».

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. Xumuveckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHUM  COCTaB  KJIETKUM. XUMHYECKHE  DJIEMEHTBhI.  MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpAJIBHBIE BEIIECTBA.

OyHKIMA BOJABI U MHHEPAJBHBIX BEIIECTB B KieTke. llognepxkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHEe O€JIKOB. AMMHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHuMble U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYPBI OCJIKOBOW MOJICKYJIbI (MIepBUYHAS, BTOPUYHAS, TPETUYHAS U YCTBEPTUIHAS
CTPYKTypa). XMMUYECKHUE CBOMCTBA OeKOB. bruosorndeckue pyHKIUU OEIKOB.
depmeHThl — OMoJoruYeckre Katanuzatopbel. CTpoeHue QepMeHTa: aKTUBHBIN LIEHTP,
cyOctpatHas crnenupuyHocts. Kodepmentsl. Butamunbl. OTnuyus ¢epMeHTOB OT
HEOPraHMYECKUX KaTAIN3aTOPOB.



YraeBoapl: MoHOcaxapuabl (T0Ko3a, pubo3a W AC30KCUpHO03a), JTUcCaxapHabl
(caxapo3a, akTo3a) W Tojucaxapuabl  (Kpaxmaj, TJIUKOTCH, IEJUII0JI03a).
buonornyeckue GpyHKIMM yrIeBOIOB.

Jlurunpl: Tpuraunepuasl, dochoaunuasl, crepouabl. [ 'uapoduabHO-THAPOGOOHBIE
cBoiicTtBa. buonormueckue ¢GyHkuuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEJIKOB U
JIUTIAJIOB KaK KICTOYHUKOB SHEPTUU.

Hyxnennossie kucnorsl: JIHK 1 PHK. Hykneotnasl — MOHOMEPBI HYKIIEMHOBBIX KHCIIOT.
Crpoenue u pyukiuu [JHK. Ctpoenue un pynkiuu PHK. Buast PHK. AT®: ctpoenue u
GbyHKIUY.

[{utonorus — Hayka o KjeTke. KierouHas Teopus — OpuMep B3aUMOJECHUCTBUS UJIEH U
(hakTOB B HAYYHOM MTO3HAHUHU. MEeTObl U3yUECHUS KIICTKU.

Kietka kak mnienoctHas )kuBasi cuctema. O01iye npu3HaKky KJIETOK: 3aMKHYTasl Hapy KHas
MeMOpana, mojekynbl JIHK kak reHeTndeckuit anmapar, cucteMa CuHTe3a 0eska.

Tunel KJIETOK: »yKapuoTHYecKas W mpokapuothdeckas. OCOOEHHOCTH CTpOEHUs
npoKapuoTHyYecKkon kieTku. Kiierounas crenka 6akrepuii. CTpoeHUE 3yKapuOTUYECKOM
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOW U TPUOHOM KIETKHU.
[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TTUKOKAIUKC, UX (YyHKIIUU.
[Tnazmatuueckass memOpaHna, €€ cBoiicTBa u ¢yHkuuu. [{uTomnasma u e€ opraHoubl.
OnnomemOpannble opranouasl  kietku. OIIC, ammapar T'onbmku, JH30COMBI.
[TomyaBTOHOMHBIE OpPTraHOUJIBI KIJIETKW: MUTOXOHJIpHUH, IacTuabl. [IpoucxoxneHue
MUTOXOHApUN u T1actul. Buael mnactua. HememOpaHHBIE OpraHOWIbI  KIETKH:
pUOOCOMBI, KJIETOUHBIN IIEHTP, LIECHTPUOJIH, PECHUYKH, KTYTUKH. DYHKIIUU OpPTraHOUI0B
KJIETKH. BKIrOUueHusl.

Anpo — perynsTopHbIi IeHTp KiIeTku. CTpoeHue sipa: aaepHas 000J049Ka, Kapuoria3ma,
XPOMAaTHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEMIECTB B KIIETKE.

JlemoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, [x. YotcoH, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacripefeneHue XUMHYECKUX DJIIEMEHTOB B HEXKHUBOU MPUPOAE»,
«PacnpeneneHne XUMUYECKUX AJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuibl 1 cxembl: «[lepuoanueckast TadIUIa XUMHUECKUX AJIEMEHTOB», «CTpoeHune
MOJIEKYJIbI BoAbD», «buocuHTe3 Oenka», «CTpoeHune MoJekynbl Oenka», «CTpoeHue
dbepmenTa», «Hyknennosbie kucnotel. JJTHK», «Ctpoenue mosnekyiabl ATO», «CtpoeHue
DYKapUOTUYECKON KIIETKN», «CTpOEHHE KUBOTHOU KIETKN», «CTPOEHUE PACTUTENBHOM
KIEeTKn», «CTpOoeHHE MPOKAPUOTHUUYECKON KIEeTKu», «CTpoeHHe sApa KIETKU»,
«YTneBoapl», «JIunuaen.



O6opymoBaHme: CBETOBOW MHUKPOCKOIM, 000pYyIOBaHWE AJIS TIPOBEACHHS HAOIIOICHUH,
U3MEPEHUN, HSKCIEPUMEHTOB, MUKpONpenaparbl pPaCTUTENbHBIX, JKUBOTHBIX W
OaKkTepUaJIbHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

Jlaboparopnas padora Ne 1. «M3ydeHre KaTaIUTHYCCKOM aKTHBHOCTH (hepMEHTOB (Ha
pUMepe aMUIIa3bl WA KaTanas3bl)».

JlabopaTopHas pabora Ne 2. «l3ydeHue CcTpoeHHUS KIETOK PACTCHHH, KUBOTHBIX W
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTPENapaTax U UX OIMHCAHUE.

Tema 4. ’KusHenesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WIM MeTabonmu3M. AccuMWIAnUsA (TUIaCTHYECKU OOMeH) u
TUCCUMIIIALNS  (SHEpPreTHYecKuii OoOMEH) — JBe CTOPOHBI CJIMHOIO Ipoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIMM B MOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponbs ¢pepmeHTOB B 0OMEHe
BEILIECTB U MIPEBPAIICHUN YHEPTUHU B KIIETKE.

®ortocunTe3. CBeroBas M TemHOBass (a3bl (orocuHTe3a. Peakuum QorocuHTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (OTOCUHTE3a IS )KU3HU Ha 3emie. BiausiHue
yCJIOBUM cpellbl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €ro MPOJAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUMU.

XemocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaUeHUE XEMOCHUHTE3a ISl KU3HU Ha
3emIre.

OHepreTnueckuii oOMeH B KieTke. PacmiersieHne BemIeCcTB, BBIACICHHUE U
aKKyMYJIMpPOBAHHE JHEPTHUU B KIETKE. JTambl dHEPreTuYeckoro oomeHa. [mukomms.
bpoxenne u ero Buabl. KuciopogHoe OKUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnutensHoe dhochopunupoanue. IHPEKTUBHOCTH YHEPTETUIECKOTO0 OOMEHA.
Peakiuu marpuyHoro cunre3a. ['enetmueckas uHpopmanus um JHK. Peanmuzanus
TreHeTHYeCKO WH(oOpMaluu B KJIETKe. [ eHeTWYeCKWii KOJ U €ro CBOMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — 6uocunTe3 Oenka. DTamnbl
TpaHcisiuu. KoaupoBanue aMuHokuciioT. Poibs pubocom B OnocuHTese Oenka.
Heknerounsie ¢opmbl XKu3HU — BHpYChl. Mcropusi otkpeitus BupycoB (. HU.
WBanoBckwmit). OCOOEHHOCTH CTPOCHHUS M )KM3HCHHOTO ITUKJIa BUPYCOB. bakTepuodaru.
bosie3Hn pacTeHuil, >KUBOTHBIX M YEJIOBEKA, BbI3BIBAEMBIE BHUpycaMH. Bupyc
ummyHoaedumra yenopeka (BUY) — Bo3oyaurens CIIMIa. OO6paTHast TpaHCKPHITIHS,
peBepTasa u unrerpasa. [Ipodunakrrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUM.
JdeMoHCcTpanMu:

[Toptpetsr: H. K. Konbsnos, /1. . Usanosckun, K. A. Tumupsizes.

Tabmumbprt u  cxembl: «Tumbl muTaHus», «Mertabomm3m», «MUTOXOHAPUS?,
«JHepreTnueckuii obmen», «Ximoporact», «®otocunte3», «Ctpoenme JIHK»,
«CtpoeHre u (GyHKIHOHHpOBaHHE TeHa», «CuHTe3 Oecnka», «['eHeTHYeCKHUU KOI»,



«Bupycw», «bakrepuodarun», «Crtpoenune u xu3HeHHbIM 1ukia Bupyca CIIN/a,
OaxTepuodara», «Permxarms JJHK».

Oo6opynoBanwue: monenu-anmumkainuu «Y npoeane JJHK u Tpanckpunmus», «buocunares
oenka», «CTpoeHue KISTKW», Mojiesib cTpyKTypsl JTHK.

Tema 5. Pa3MHOkKeHMe M HHANBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii muki, Wi KU3HEHHBIM UK kieTkd. MHTepdaza u mutos. Ilpomeccsr,
nporekatonue B uHTEp(daze. Permmukamms — peakmus matpuuHoro cuwHTe3a JIHK.
Crpoenne xpoMocoM. XpOMOCOMHBIA HAOOP — KapuoTHM. JIUIITOMAHBINA U TarIONIHBINA
XpOMOCOMHBIE HaOoOpbl. XpomaTuiabl. lluTonmornueckue OCHOBBI Pa3MHOMXKEHUS U
VH/IMBU1YQJIBHOTO Pa3BUTHUSL OPTAHU3MOB.

[enenne knetkn — murto3. Cragum murtosa. lIpomeccel, mpoucxoasmme Ha pa3HBIX
CTaJIUsIX MUTO3a. bHOJIOTHYECKUl CMBICTT MUTO3A.

[Iporpammupyemast rubesb KJISTKHA — aromnTo3.

®opmbl pa3MHOXKEHHMSI OpraHuM3MOB. Oecroyioe U mojioBoe. Bunael 6Gecrnosoro
Pa3MHOXKEHUSA.  JEJIEHUWE HAJABOE, IOYKOBAHHE OJAHO- W  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXKEHHE. VCKyCCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €r0 3HaYEHUE JJIS CEJICKIIUU.

[TooBOE pa3MHOXKEHHUE, €TO OTIIMYHUS OT OECIIONOTO.

Meiio3. Ctaguu meiio3a. [Ipoueccsl, npoucxogsume Ha ctaausix meinos3a. [loBenenue
xpomocoM B mero3se. Kpoccunrosep. buonornyeckuilt CMbICH M 3Ha4€HHE MENO03A.
["ameTorenes — nporecc 0Opa3zoBaHuUs MOJIOBBIX KIIETOK y dKUBOTHBIX. [10J10BbIE JKene3bl:
CeMEHHUKH U suyHukh. OOpa3oBaHWEe U PA3BUTHE TMOJOBBIX KIETOK — TaMer
(cnepmaro3ouns, sHIEKIIETKA) — criepMaToreHe3 U oBoreHe3. OCOOCHHOCTU CTPOCHHS
AWLEKIETOK U criepMaro3onaoB. Omiogorsopenue. [laprenorenes.

WMuauBuayaibHOe pa3BUTHE (OHTOTeHE3). DOMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3).
Otanbl  3MOPHOHAJIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JApOOJICHHUE,
racTpyJisanus, OpPraHOT€HE3. [TocTamOproHanbpHOE pa3BUTHE. Turbl
OCTAMOPHOHAILHOTO Pa3BUTHS: MpsAMoe, Hempsimoe (TMYuMHOYHOE). BiustHue cpeapl Ha
pPa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrenunili. OHTOreHe3 HBETKOBOI'O PACTEHHUSA: CTPOECHUE CEMEHU, CTA/ITUH
pa3BUTHA.

JlemoHcTpauMu:

Tabmuibl u cxembl: «DOpMBI Pa3MHOKEHHST OPTaHU3MOBY, «/[BOWHOE OTUIOIOTBOPEHNUE
y LBETKOBBIX pacTeHUN», «BeretaTuBHOE pa3MHOXEHUE PACTCHUN», «/[elleHne KIIeTKH
Oaktepuit», «CTpoeHHE TOJIOBBIX KJIETOK», «CTpPOCHHE XPOMOCOMBD», «KIIeTOUHBIH
uuk», «Pemmkanus [JTHK», «Mwurto3z», «Menos», «[IpssMoe n HenpsiMoe pa3BUTHEY,
«["'aMmeToreHes y MjaeKONUTAOIINX U YeJ0BEKa», «OCHOBHbBIE CTAJUU OHTOI'€HE3a».
ObopynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo30uabl MICKOMUTAIOIIET0»,
«SlinekneTka MiaekonuTarmmero», «kKapuokrnHues B KJI€TKax KOpeIlKa JTyKa», MarHUTHas



Mojaenb-ammIukanus  «Jlenenmne kmerkw», w™ozenb JIHK, w™omenp wmetadaszHoi
XPOMOCOMBL.

JlabopaTopHble U NpaKkTHYecKHe Pa0OThI:

JlabopaTtopHas padota Ne 3. «HabmoneHre MuTO3a B KJIIETKaX KOHYMKA KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpEnaparax».

JlaGopaTopHass pabotra Ne 4. «M3yueHue CTpPOCHHUS IOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

Tema 6. HacsiencTBEeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amauyn reHeTuku. Mcropus pasButus TreHeTUKU. Posib muronorun u
HIMOPHUOJIOTUN B CTAHOBJICHUH TeHETHKHU. BKiaa poccuiickux U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKH. METOIbl TeHETHKH (THOPHIOIIOTUYCCKHUN, TUTOTCHETUYCCKUH,
MOJICKYJISIPHO-TeHeTH4YeCKHii). (OCHOBHBIC TEHETHYECKHE TOHATH. [ eHeTndeckas
CUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaxX CKpPELMBAHUN.

3aKOHOMEPHOCTH  HACJIEIOBAaHUs IPU3HAKOB, yCTaHOBJIEHHble [. Menaenem.
MoHorubpuiHoe ckpelmmBanue. 3aKOH €AMHO-00pa3usi TMOPHUIOB EPBOTO MOKOJIEHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACIICIUICHUS MTPU3HAKOB. | NMIOTE3a YUCTOTHI TaMET.
[TonHOE M HEMOHOE TOMUHUPOBAHUE.

JurubpunHoe CcKpelivBaHuWe. 3aKOH HE3aBHCHUMOIO HAacJEIOBaHUS IPU3HAKOB.
[{uToreHeTUeCKHEe  OCHOBBI ~ JUTHOPUAHOIO  CKPELIMBaHUS.  AHalIU3UpyloLiee
cKpemnBaHue. lcrnonp30BaHME aHAIM3UPYIOIIETO CKPEIIUBAHUS JUIS OINpEICIICHUs
Ie€HOTHUIIa OCOOH.

CuerienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mno cliemieHHOMY
HACJICIOBaHUIO T'eHOB. HapylleHue CuerieHns TeHOB B pe3ysibTaTe KpOCCUHIOBEPA.
XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHETHYECKME KapThl.

['eneTuka nosa. XpoMOCOMHOE ONIpeAENeHUE TToy1a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ ¥ reTeporaMmeTHbie Opraiu3msel. HacineqoBanne Npu3HAKOB, CLENIIEHHBIX
C TIOJIOM.

M3meHunBOCTh. BuABl M3MEHUYMBOCTH. HEHACJIEACTBEHHAs W HACIEACTBEHHas. Pouib
Cpeabl B HEHACJEJACTBEHHOW HM3MEHYMBOCTU. XapaKTEPUCTHKA MOIUDUKAIIMOHHOM
M3MEHYMBOCTH. BapuanMOHHBIM psA M BapuauvoHHas KpuBasg. Hopma peakuun
npu3Haka. KonnuecTBeHHbIE M KaU€CTBEHHBIE PU3HAKU U UX HOpMa peakunu. CBOMCTBa
MO (UKAITIOHHOM N3MEHUYHUBOCTH.

Hacnencrsennas, WIM  TEHOTUIINYECKas, U3MEHYUBOCTb. Komb6unarusHast
M3MEHYMBOCTh. Mel03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHMBOCTH.
MyTtanrionHass u3MeH4YUMBOCTh. Kiaccudukamuss MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora W mnOpuuMHBI MyTauuid. MyTareHHsle  (akTophl. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HACJIeACTBEHHOM n3MeHunsoctu H. . Basuiosa.
BuesinepHas HaclIeICTBEHHOCTh Y U3MEHYUBOCTb.



['enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJbl TC€HETUKH YEIOBEKA:
TreHEaIOTMYEeCKUM, OJTM3HEIOBBIM, IMTOTEHETUUECKUN, OMOXUMUYECKUM, MOJIEKYJISIPHO-
T€HETUYECKUMU. CoBpemeHHoe ONPEJCIICHUE T€HOTHIA! ITOJTHOTEHOMHOE
CEKBEHHPOBAHHWE, T'E€HOTUIIMPOBAHUE, B TOM uwucie ¢ nomomblo [II[P-ananu3a.
HacnenctBennsie 3a001€BaHUs YeIOBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHON
MPEAPACIOIOKEHHOCTbIO, XPOMOCOMHBIE OoJie3HU. CoMaTH4ecKue U TeHEepPaTUBHBIC
myTanuu. CTBOJIOBbIE KJIETKHU. [IpuHIUIBI 310pOoBOro oOpasza >KU3HH, TUArHOCTHKH,
npoQUIAKTUKA U JICYEHUS TEeHETHUecKuX Oosie3Hed. Meanko-TeHeTHUecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIMIIMHCKOW F€HETUKU B IPEAOTBPAILCHUN U JICUEHUH
TeHEeTUYECKUX 3a00JIeBaHUN YeIOBEKa.

JleMOHCTpaLUK:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUTHOE CKPEIIMBAHKUE U €T0 IIUTOICHETUYECKas OCHOBAY,
«3aKOH pACIICIJICHHSI U €r0 LIUTOTCHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMET»,
«JluruOpugHoe  ckpemuBaHue»,  «lluTonornyeckue - OCHOBBI  JAUTHOPUIHOTO
CKpemuBaHusa», «Meno3», «B3auMoAEHCTBUE QJUICNIBHBIX TE€HOB», «['eHeTHuecKue
KapThl PAacTEHUi, XUBOTHBIX M YeloBeKa», «['eHeTnka mnosa», «3aKOHOMEPHOCTH
HAaCJIEIOBaHUsI, CLIETUIEHHOTO C MOJ0M», «KapHuOTHUIIbI YeJIOBEKA U KUBOTHBIX», «Bubl
u3MeHunBoctn», «MonudukaimonHas u3MeHYUBOCTH», «HacnenoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTalliOHHasi U3MEHYHUBOCTH.

O6opynoBanue: MoJenu-anmivkanun «MoHOoruOpuaHOe CKpeluBanue», «HemomHoe
JTOMUHUPOBaHKUE», «[{UruOpuaHoe ckpemurBanue», «Ilepekpect XxpoMmocom», MUKPOCKOIT
U MuKporpenapaT «Jpozopuna» (Hopma, MyTaiud GOPMBI KPbUILEB U OKPACKH TEJa),
repOapuii «['opox moceBHON».

JlaGopaTopHbie U NpaKkTUHYECKHE PadOTHI:

JlabopaTtopHnas pabota Ne 5. «3ydenune pe3ynbTaToB MOHOTHOPHUIHOTO U JUTUOPUIHOTO
CKpENIMBaHus y Ip030( Ukl Ha TOTOBBIX MUKpPOIIpErapaTax».

JlaGopatopHast pab6ota Ne 6. «lM3yuenue MoaAUPUKAIIMOHHON HW3MEHUYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PAZla U BApUALIMOHHOM KPUBOWY.

JlabopatopHas pabora Ne 7. «AHamu3 MyTauuid y JApo30(uiibl Ha TOTOBBIX
MUKpoOIpenapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBiieHne U aHAIH3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTUH.

Cenekuys Kak HayKa v IpoLecc. 3apoKICHUE CEJIEKINUH U JoMecTukaus. Yuenue H. 1.
BaBuiioBa o ieHTpax MpoUCX0XKAECHUS 1 MHOTO00pa3us KyJIbTypHBIX pacTeHuil. LleHTpbl
MPOUCXOK/ICHHSI TOMAIIIHUX KUBOTHBIX. COPT, HOpOJa, IITaMM.

CoBpeMEeHHBIE METOIbI CENEKIIUMA. MacCOBBI M MHIUBUAYATHHBIM OTOOPHI B CEJICKITUU
pacTeHuil U KUBOTHbIX. OLEHKa JKCTepbepa. BIM3KOPOACTBEHHOE CKPEUIMBAHHE —



uHOpuauHT. Ynctas nuuus. CKpeluBaHue YUCTHIX TUHUH. ['eTeposuc, uiu rubpuaHas
cwita. HeponcTtBenHoe ckpemmBanue — ayroOpuauar. OtnanéHHas ruopuan3anus u e
ycrexu. VCKyCCTBEHHBIM MyTareHe3 M IOJIyYEHUE IOIUIUIONAOB. JlocTmxkeHns
CEJIEKIINHU PACTEHUN, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOWU3BOACTBA. ['€HHAas WMH)KEHEpHs. DTalbl CO3JAHUS
pekoMOuHanTHOM JIHK w TpaHcrennslx opranusmoB. KieTtouHass WHXEHEpHSI.
Kiterounbsle KynpTypel. MUKpOKIIOHAIIBHOE pa3sMHOXKEHHE pacTeHuil. KiloHnpoBaHwue
BBICOKOTIPOAYKTUBHBIX  CEJBCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJOTHYECKUE H
strudeckue npoodiemsl. MO — reHeTHYeCKH MOIU(PUITMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. MBaHoB.
Tabmuubl U cxembl: kapTa «LIeHTpbl MPOMCXOXKACHUS U MHOrooOpa3us KyJbTYPHBIX
pactenuit», «llopoabl QOMamIHUX >KUBOTHBIX», «CopTa KyJIbTypPHBIX PACTECHHII»,
«Otnanéunas rudpuauzanus», «Pabotsl akagemuka M. @. liBanoBa», «Ilonumionaus»,
«OOBeKTbl ~ OMOTEXHONOTHH»,  «KJeTOouHble  KyJbTypbl W  KJIOHMPOBAaHUE»,
«KoHCTpynpOBaHuE U NIEPEHOC TEHOB, XPOMOCOMY.,

OOopynoBaHue: MYJISKUA IUIOJ0B M KOPHEIUIOAOB AMKUX (DOPM U KYJIbTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTECHUSY.

JlaGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

Okckypeust «OCHOBHBIC METOJIBI U JAOCTIDKEHUS CEJICKIIUN PACTCHUN U )KMBOTHBIX (Ha
CEJICKIMOHHYIO CTaHLMIO, ITUIEMEHHYIO (epMy, COPTOUCHBITATENIbHBIA YYacTOK, B
TEIUTMYHOE XO3SIICTBO, TA0OPATOPHIO arpOyYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIIOIMOHHAS OHOJIOTHS.

[IpennochulKi BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpHUU. DBOIIOLMOHHAS TEOPUSI U €€
MecTo B OuoJioruu. BivsiHue 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHHU U APYTUX
HayK.

CBuzerenbcTBa JBOJIONMH. llameoHTONOrMYECKUE. II0CIEA0BATEIBHOCTE ITOSIBICHHUS
BHUJIOB B TAJIEOHTOJIOTHYECKOM JIETONUCH, Tepexoanbie ¢opmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue ¢payH u (Jaop MaTEPUKOB U OCTPOBOB.

DOMOPHUOJIOTUYECKUE: CXOJACTBA U Pa3IU4Usi IMOPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTENBbHO-aHATOMUYECKUE. TOMOJIOTUYHbBIC, AHAJIOTHUYHbIEC, pPYJIUMEHTapHbBIC
OpraHbl, aTaBU3MbL.  MOJIEKYJIIPHO-OMOXMMHUYECKHE.  CXOJCTBO  MEXAaHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX META00JNYECKUX MYTEH Y BCEX OPraHU3MOB.
OpomoninonHas teopust Y. [lapBuna. [Ipennochuiki BO3HMKHOBEHHS JIapBHUHU3MA.
JIBHOKyIIIEe CWIIBI SBOJIOIMM BHUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKECHUE IPHU
OTPAaHUYECHHOCTH  PECypcoB,  HeompeAesi€HHass  W3MEHYUMBOCThH, Oopnba  3a
CYIIECTBOBAHHE, ECTECCTBECHHBIN OTOOD).



Cunretndeckast Teopus sBoorun (CTD) 1 €€ 0OCHOBHBIE MOJIOXKCHHUS.
MuxkposBomonus. [lonmynsuusa kak eqMHUIA BUA U 3BOJIIOLIHH.

JBmxymue cribl ((haKTOPBI) IBOJIOIMH BHIOB B MPUpOae. MyTallMOHHBIN MPOIecC U
KOMOMHATHUBHAsI N3MEHUUBOCTh. [lonmysaiuoHHble BOIHBI U Apeiid reHoB. M3omsauus u
MUTPALMSL.

EctectBenHbIit 0TOOp — Hampapistonmii ¢pakTop 3BOIIONUH. DOPMBI €CTECTBEHHOTO
otOopa.

[TpucnocoONEHHOCT,  OpPraHuM3MOB  Kak  pe3yiabTaT  dBoitonuu.  [Ipumepsr
IPUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(}o3bl U UINO-aJalTallkH.

Bun u Bugoo6OpaszoBanue. Kpurtepuum Buga. OcHOBHbIE (OpMBI BHI000pA30BaHMUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MakposBontonusi. @opmbl IBONIONUKU: (UIETHYECKAs, TUBEPreHTHAs!, KOHBEPIreHTHa,
napajuienbHas. HeoOpaTuMocTh 3BOTIOIHH.

[IpoucxoxneHne  OT  HECHEUMAaIW3UpPOBaHHBIX  IpeakoB.  lIporpeccupyromas
crnenuann3anus. AJanTUBHAS paguanusl.

JleMOHCTpaLUK:

[Hoptpetsr: K. JInnnen, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuit, K. M. bap, O.
I'exkensb, . Mromep, A. H. CeBep1ios.

Tabmunpl u cxeMbl: «Pa3BuTHe oOpraHMYEeCKOro Mupa Ha 3emie», «3apoibllH
MO3BOHOYHBIX >KHUBOTHBIX», «ApXeonTepukc», «@opmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrecTtBeHHbIi 0TO0p», «MHOrOo00pasue copToB pacTeHuit», «MHOroodpasue mnopos
KUBOTHbIX», «llomymsiumu», «MyTanuMoHHass W3MEHYUBOCTH», «ApOoMOp(O3bI»,
«Mnnoamanranun», «O0mas nereHepanus», «JIBKyIme cuibl dBojonun», «Kapra-
cxema Mapmipyra nytemectBus Y. [lapsuna», «boppba 3a cylecTBOBaHUE»,
«IIpucnocoOeHHOCTh OpraHU3MOB», «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTUYECKOE BU000PA3OBAHUEY.

ObopynoBaHKe: KOJIEKIHSI HACEKOMBIX C Pa3IMUYHBIMU TUIIAMU OKpPacKu, HA0Op IIOA0B
U ceMsH, Koyekuus «[Ipumepsl 3alUTHBIX MPUCTIOCOOIEHUHN Y )KMBOTHBIX», MOJEIH
«OCHOBHBIE HaINPaBJIECHUS PBOJIOLHUN», 00BbEMHAs MoJieTb «CTpOEHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KojuleKuus «DopMbl COXPAaHHOCTU HMCKOMAEMBbIX
KUBOTHBIX W pPACTEHWI», Mojenb ammukanus «llepekpéct Xxpomocom», BiaXKHbIE
npenaparbl  «Pa3BuTHe HacekoMoro», «Pa3BuTue JIATYLIKH», MUKpOIpenapar
«Jlpo3oduna» (HopMa, MyTanuu GOPMBbI KPBUTBEB U OKPACKH TEJIa).

JlaGopaTopHble U NpaKTUHYEeCKHEe PadOThI:

Jlabopartopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».
JlaGoparopnas pabora Ne 2. «OmnucaHue NPUCIIOCOOJIEHHOCTH OpraHu3mMa u eé
OTHOCUTEJILHOI'O XapaKTepa».

Tema 2. Bo3HuKkHOBeHNEe U Pa3BUTHE )KU3HU Ha 3emJie.



JloHay4HbIE MPEICTABICHUS O 3apOKICHUM KU3HU. HayuHbIe rUMOTe3b BOSHUKHOBEHUS
KU3HU Ha 3emje. abMoreHe3 M MaHCIepMus. XUMUYecKas SBOMIONUSI. AOHOTCHHBIN
CUHTE3 OpPraHMYECKHX BEIIECTB M3  HEOPraHUYECKHX. IKCIEPUMEHTAIBHOE
NOATBEPXKJECHNE XUMHUYECKOW »sBomtouuu. HavanbHble 3Tambl OHOJIOTHMYECKOU
sBomtonu. I'mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NPOTOKIETKU. [lepBble kineTkm u ux 3poimouus. DopMupoBaHUE
OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Paszgutne xwu3Hm Ha 3emisie mo spam u nepuoaaMm. Karapxel. Apxelckas WU
npoTepo3oiickas 3phl. [laneo3oiickas 3pa U €€ nepruoasl. KEMOPUHUCKUHN, OPJIOBUKCKHUH,
CUJIYPUUCKHM, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so301ickas apa U €€ IepUOAbL: TPUACOBBIN, FOPCKUN, MEJIOBOU.

KaliHo3olickas 3pa u €€ nepruoibl: MaJIEOT€HOBBIN, HEOT€HOBBIN, AHTPONIOTE€HOBBIM.
XapakTepucTUKa KIMMaTa U T€OJIOTHYECKUX MporeccoB. OCHOBHBIE ATAIbl SBOIIOLNH
PaCTUTENBHOTO U )KUBOTHOT'O MUPA. ApoMOp(03bl y pacTeHH U )KUBOTHBIX. [losiBIeHME,
paclBET U BEIMUPAHUE TPYIT dKUBBIX OPraHU3MOB.

CucremMa opraHrn4ecKoro Mupa Kak OTpakeHHue 3BOJIFONUU. OCHOBHBIE CUCTEMATUYECKHE
TPYNITBI OPTAHU3MOB.

OBOJIIOIMA 4YeNlOBEeKa. AHTpPONOJIOrUs Kak Hayka. Pa3BuUTHE TNpEeACTaBICHUN O
MIPOUCXOKICHUH 4YeJIoBeKa. MeTo/ibl 3yueHHsl aHTpornorene3a. CxoJIcTBa U pa3inyus
YEJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKECHUE YETOBEKA.

Hewxymme cuiabl  (pakTopsl) aHTpororeHesa. HacnencTBeHHas HW3MEHYMBOCTD U
€CTECTBEHHbIN 0TOOp. OOIIECTBEHHBIN 00pa3 *KU3HH, W3TOTOBJICHHE OPYIUN TPYHa,
MBIILIJICHUE, PEYb.

OCHOBHBIE CTaJUU U BETBU SBOJIIOLMHU YEIOBEKA: aBCTPAIONUTEKH, UeloBeK yMenblH,
Yenosek npamoxonsaumi, YenoBek HeaHaepTaibckuid, Yenoek pasymusblii. Haxonku
MCKOIIAaeMbIX OCTaTKOB, BpEMsI CYLIECTBOBaHHA, 00JACTh pacnpoCTpaHEHUs, O0BEM
TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY/IUS.

YenoBeueckue packl. OCHOBHBIC OOJIBIIIME pachl: €BporeonIHas (eBpa3uiickas), HErpo-
aBCTpaJIONIHAs (PKBATOpUAIIbHAS), MOHTOJIOUHAS (a3MaTCKO-aMEepUKaHCKas). YepTol
MPUCTIOCOOIEHHOCTH MPEICTaBUTENIEH YeJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBAHUSI.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpauMu:

[Toptpetsi: @. Pean, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. [lapBuH.
Ta6nuie! 1 cxembl: «Bo3HukHoBeHHEe COTHEYHOM cUCTeMBI», «PazBuTHE OpraHuyecKkoro
mupa», «PacturenbHas knetka», «)XuBoTtHas kierka», «[Ipokapuornueckas KIeTKa»,
«CoBpeMEHHasl CUCTEMa OPraHH4YecKoro mupa», «CpaBHEHHME AHATOMHYECKUX YEpT
CTpOEHHS 4YeJIOBEKa H  YeJIOBEKOOOpa3HBIX  00e3bsH», «OCHOBHBIE  MeCTa
MAJICOHTOJIOTUYECKUX HAXOJOK NPEAKOB COBPEMEHHOIO 4YEJIOBEKa», «JlpeBHeumme
moan», «/Ipesaue aoan», «IlepBbie COBpEMEHHBIE JIIOIN», «HeT0BeYEeCKUE pach».



Ob6opynoBanue: Mmynsoku  «lIporcxoxaeHue denoBeka» (OHOCTBI aBCTPAJIONUTEKA,
NUTEKAHTPOIIA, HEaHEPTablla, KPOMAaHBOHIIA), CJIICMTKUA MM W300paKeHUs] KAMEHHBIX
OpyIuii  TIepBOOBITHOrO  4YelloBeka  (KaMHH-YOIIIephl,  pyOmiia,  ckpebia),
TCOXPOHOJIOTHYCCKass TalauIa, KOJUICKIus «DOpMBI COXPAHHOCTH HMCKOIAEMBIX
KUBOTHBIX U PACTECHUI».

JlabopaTopHble U NpaKkTHYecKHe Pa00ThI:

[TpakTuueckas padota Ne 1. «l3yueHune uckomaeMbIX OCTaTKOB PACTEHHUH 1 )KUBOTHBIX B
KOJUIEKITUSX».

DKCKypeus «DBOJIOIHUS OPraHUYEeCKOTro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HITH
KpacBeIUCCKUI My3¢eii).

Tema 3. Opranu3Mbl 1 OKPY KaIOIIas cpeaa.

OKoJlorusl Kak Hayka. 3aJadyd M pas3felibl 3KOJOruu. MeToabl 3KOJOTMYECKHX
UCCJIENOBAHUN. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWMTaHMA  OpPraHM3MOB.  BOJHAs, HA3€MHO-BO3IYyILHAs, IOYBEHHasd,
BHYTPUOPraHU3MEHHA.

Oxonorunyeckue daxkropsl. Kimaccudukanus sxonoruueckux (HakTopoB: aOMOTHYECKUE,
OMOTHUYECKHE U aHTPONOreHHbIe. [IefiCTBUE HKOIOTrHYeCKUX (PaKTOPOB HA OPTaHU3MBI.
AbGuotnyeckue (akTOphl: CBET, TEMIlepaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[TpucnocoGeHus: OpraHu3MoOB K JIEUCTBUIO a0MOTHYECKUX (akTOpoB. buojornyeckue
PUTMBI.

buotnueckue @akropsl. Buabpl OHOTHYECKMX B3aUMOACHCTBUMN: KOHKYpPEHLHUS,
XMIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazuTusMm, Koomepauus, MyTyalusM,
KOMMEHCalni3M  (KBapTUPAaHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEHUTPAIU3M.
3HaueHue OWOTHYECKMX B3aUMOJEMCTBMM JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKU monyiasuud. OCHOBHBIE MOKa3aTeau MOIMYJISIUU:
YUCJIEHHOCTH, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUrpanus. J(nHamuka
YUCJICHHOCTH MONYJIALIMY U €€ PEeTyJIsusl.

JleMoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabnuupl u cxemsbl: kapta «IIpupoansie 30Hb1 3emin», «Cpebl 00UTaHUS OPraHU3MOBY,
«Dotonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH MOIYJISILIUN
uHpy30pun-Typenpku», «llumensie memm».

JlaGopaTopHble M NpaKTHYeCKHE PadoThI:

JlaGoparopHast pa6ota Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX
MECT OOUTAHUSI».

JlaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa».
[TpaxTuueckas padora Ne 2. «[Toacy€T MIOTHOCTHU MOMYJSILIMIA pa3HBIX BUAOB PACTCHHI».
Tema 4. Coo0l111ecTBa M DKOJIOrHYeCKHe CHCTEMBI.



Coo0OmiectBO  opranu3sMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a:  BHJOBaf,
npocTpaHCTBeHHAas, Tpodudeckas (numesas). Bunasl-nomuaanTe. CBs3u B OHOIIEHO3E.
DKOJIOruYecKre CUCTeMBbl (9kocucTembl). [ToHsATHE 00 3KOCHCTEME M OHOTCOIEHO3E.
OyHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBopoT BEIIeCTB U MOTOK SHEPTHH B dKocucTeMe. Tpodudeckue (MUIIeBbie) ypOBHH
skocucTteMbl. [lumesbie nenu u cetu. OCHOBHBIE MOKAa3aTENN SKOCUCTEMBI: OHMoMacca,
OPOAYKUHUSA. OKOJOTMYECKHE MHUPAMHIBL IMPOAYKIHMH, YHCIECHHOCTH, OHOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYUBOCTH, CaMOpEryJsiius, pazsutrue. CyKieccusl.
[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHCTeMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONIOTr€HHbIE SKOCUCTEMBI. ATPO3KOCUCTEMBIL. Y pO03KOCHCTEMBI. bronoruiueckoe u
XO035ICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3Hoobpasue kak (pakTop ycToHuuBOCTH 3KocucTeM. CoxpaHeHue OMoJIOTHYECKOro
pasHooOpasus Ha 3emie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa OMocdepsl.
KuBoe BemectBO M ero QyHkuuu. OcoOeHHocTH Ouocdepbl Kak TII0OANIbHOU
AKOCHUCTEMBI. J[uHaMUYecKoe paBHOBECHUE U 0OpaTHas CBI3b B Onocdepe.

KpyroBopoTsl BeliecTB U OMOr€OXMMHYECKHE LUKIBI JJIEMEHTOB (yriepojaa, a3oTa).
3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emind. AHTpPOINOrEeHHbIE H3MEHEHUsT B Ouocdepe.
['oGanbHbIE IKOIOTHUECKUE TTPOOIIEMBI.

CocymectBoBanre TpUPOJsl U uenoBeuecTBa. CoxpaHeHne OMOpa3zHOOOpaszusi Kak
OCHOBa ycToH4YMBOCTH Onocdepbl. OCHOBa pallMOHAIBLHOTO YNpPaBICHUS] TPUPOIHBIMU
pecypcaMu U WX MCTob30BaHue. JJoCcTimkeHrs: OMOI0THY U OXpaHa MPUPOIbI.
JleMOHCTpaL UM

[Toptpersl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuiel u cxemsl: «IlumieBsie nenu», «buoreHo3: cocTaB u CTpyKTypa», «lIpupoansie
coobuecTBa», «llenu nutanus», « Jkonoruueckas nupamuaa», «buocdepa n yenoBex»,
«IKOCUCTEMA IUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO yeca», «buoreHo3
BOZOEMa», «ArpoueHos», «IIpumepHble aHTPONOT€HHbIE BO3ACHCTBUS HA MPUPOIY»,
«BaxHele WCTOYHMKM 3arps3HEHUsT BO3JyXa M TPYHTOBbIX Boa», «llouBa -
Ba)KHEHIIas cocTaBiisironas onocdepnn», «DakTophl Aerpaaanuu mouB», «IlapHUKOBBIHA
ahdexT», «DaKkTophl PaTUOAKTUBHOTO 3arps3HeHus ouocdepnr», «OO0mmas cTpykTypa
ounochepor», «PacnpocTpanenue ku3HU B 0nocdepe», «O30HOBBIN 3kpaH Ouocheps»,
«Kpyrosopot yriiepoaa B 0nochepe», «kKKpyropopot a3ora B Ipupoae.

O6opynoBanue:  MojeNnb-anIuIMKanus  «TUnu4Hble  OMOLEHO3BI»,  repOapuii
«Pactutenpable cooOmecTBa», KoyUeKnuu «buomenos», «Bpeautenn BakKHEUIIUX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuul W KOJJICKIIMA PACTEHUW W KUBOTHBIX,



NpUHAAJIEKANIME K Pa3HbIM 3KOJOTMYECKMM IpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoii @enepannn, n300paxeHus1 OXpPAHIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOI'PAMMBI 11O BUOJIOTUN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHU A

Cornmacno ®I'OC COO, ycranaBmuBalTCia TpeOOBAaHUA K pe3ylbTaTaM OCBOCHHS
O0y4aromuMuUCsl  MPOrpaMM  CpelHero  oomero  o0pa3oBaHMSA:  JIMYHOCTHBIM,
METaInpeIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NMYHOCTHBIX pPE3yJbTAaTOB OCBOCHUS MpeaMeTa «buosorus» BbIIECICHBI
CJICIYIONTUE COCTABISIONINE. OCO3HAHME OOYYAIONIMMUCS POCCHUICKON T'pa’kJaHCKON
UJICHTUYHOCTU — TOTOBHOCTM K  CAMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U
CaMOONPEACIICHUIO, HAJTMYUE MOTHUBAIIUU K OOYUEHHIO OMOJIOTHH, IEJICHAINPABICHHOE
pa3BUTHUE BHYTPEHHUX YOEKJECHHI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M
UCTOPUYECKUX TpaAuIMi pa3BUTUS OHOJIOrMYECKOrO0 3HAHUSA, TOTOBHOCTh W
CIIOCOOHOCTH 00YYaIONIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBEIMU YCTAaHOBKAaMH, MPUCYIIUMHU CHCTEME OHOJOTHYECKOro 00pa3oBaHus,
HaJM4Yue SKOJOTMYECKOr0 MPABOCO3HAHMS, CIMOCOOHOCTU CTaBUTh IIEJM M CTPOUTH
JKU3HECHHBIE TIJIaHBbI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorus» IoCTUraroTcs B €IUHCTBE
y4eOHOW ¥ BOCHIHTATEIIbHON JESITEIbHOCTH B COOTBETCTBHUM C TPAAUIIMOHHBIMU
POCCHUMCKUMH  COLIMOKYJIbTYPHBIMM, HCTOPUYECKMMH U JyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU, TPUHATBIMU B OOIIECTBE MpaBUJIaMM U HOPMaMH TIOBEJCHUS W
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3ULMHU JIMYHOCTH, MMATPUOTU3MA, YBAXKEHHS K 3aKOHY U MPAaBONOPSIKY,
YeJIOBeKYy TpyJa U CTapiieMy IOKOJEHHUIO, B3aUMHOTO YyBaKCHHS, OEpEKHOTO
OTHOUIIEHUSI K KYJbTYPHOMY HACJEIUI0 W TPAIWILIMSM MHOTOHAIMOHAJIBHOTO HApoJa
Poccuiickon @enepaunu, NpUPOAE U OKPYKAIOIIEH Cpelie.

JInyHOCTHBIE peE3ybTaThl OCBOCHHUSA Y4YeOHOTro TmpeaMera «bHoJOrus»  TOJKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOMIMXCA  PYKOBOJCTBOBATHCS
chOpPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOr0 OOIIeCTBa, paclIUPEHUE >KU3HEHHOrO0 OIbITa W ONbITa
JEATENPHOCTH B IMPOLECCE peaM3alMi OCHOBHBIX HAIIPABICHUNA BOCIUTATEIbHOU
JESATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kaIaHCKOr0 BOCTIMTAHUS .

cOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3ULMUMU OOYyYalolEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOLIECTBA,;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)XCHHE 3aKOHA M
MIPaBONOPSIKA,;



TOTOBHOCTB K COBMECTHOI TBOPYECKOMU JIESITEILHOCTH MIPHU CO31aHUU YUECOHBIX TPOEKTOB,
pelieHnd yY4eOHBIX U TO3HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUH OHOJOTHYECKUX
JKCIIEPUMEHTOB,;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IIO3MIIMI0O IO OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€,

YyMEHHUE YyYHUTHIBATH B CBOMX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOJICH C pa3HbIMH YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU H
COIMAJIBHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOI'O BBITIOJHEHUS YYEOHBIX,
MO3HABATEJIBHBIX U UCCIEA0BATEIBCKUX 3a[a4, YBAKUTEILHOTO OTHOIIEHHUSI K MHEHHIO
OMIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OUOJIOTHYECKOTO COAEP KaHUS;
TOTOBHOCTh K TYMAHUTAPHOW W BOJTOHTEPCKOM JESATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUNCKOM IpaKIaHCKOM UICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH mNepea PoauHOM, ropAOCTH 32 CBOM Kpaid,
CBOIO PonvHy, CBOM SI3BIK M KYJIbTYPY, MPOILLIOE W HACTOAILIEE MHOTOHAIIMOHAIBHOTO
Hapoja Poccuy;

IICHHOCTHOE OTHOILICHWE K NPUPOJHOMY HACICAUIO M MaMSATHUKAM MPUPOJIbI,
JTIOCTHXKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJI POCCUUCKMX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOrUH, IOHUMAaHUS 3HAYEHUs OMOJIOTUU B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa M COBPEMEHHOTO OOIIECTBA;

uneriHas  yOekIEHHOCTh, TOTOBHOCTh K CIOy)XeHHIO u  3ammTre (OredyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUWE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUICCKOTO IMMOBEACHNS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIUIO U TPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM pOJUTENSIM, CO3JaHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOT'O MPHUHATHUS LEHHOCTEH CEMEWHOW KM3HU B COOTBETCTBUU C TPAAULIUSIMU
Hapo10B Poccuy;

4) 3CTeTHYECKOT0 BOCTIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHUH;

MMOHHUMAaHHUE YMOLUOHAIBHOTO BO3/IEMCTBUS KUBOM MIPUPOABI U €€ HEHHOCTH;
TOTOBHOCTh K CaMOBBIPAXXEHHIO B PA3HbIX BHUJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4yeCTBa TBOPUYECKOM JTUYHOCTH;



5) ¢usuyeckoro BocnuTaHus, GOPMHPOBaAHUS KYJIbTYPbl 310pPOBbSI H
IMOIMOHAJIBLHOTO 0JIATONOJTyYMS

MIOHMMAaHHE ¥ PealTi3alins 3J0pOBOro U Oe3omacHoro odpasa xu3HHu (370pOBOE MUTAHNUE,
COOJIIOICHUE TUTHEHUYECKUX TPaBWJI U HOPM, COaJaHCUPOBAHHBIM PEKUM 3aHSATUM U
OTAbIXa, peryisgpHas ¢Gu3nyecKas aKTHBHOCTh), OEpPEXKHOro, OTBETCTBEHHOTO M
KOMITIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY M TCHUXHYECKOMY
3I0POBBIO;

MOHMMAaHUE IIEHHOCTH TNPaBUJl WHJIUBUIYAIIBHOTO W KOJUIGKTUBHOTO O€30I1acCHOTO
MOBEJCHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBBIO U KU3HU JIIOACH;

OCO3HAHHUE IMOCIICACTBUI U HEMPHUATHS BPSAHBIX MPUBBIYEK (YIIOTpEOICHUs aIKOTrOJIs,
HApKOTHKOB, KYPEHHUSI);

6) TPyA0BOr0 BOCTIMTAHHUSA:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [ICHHOCTH MacTepPCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K  AKTUBHOM  JIEATEIBHOCTHM  TEXHOJOTMYECKOM W  COLMAJIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh HMHUIMUPOBATH, IUJIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD,

HMHTEpEC K pa3IinuHbIM chepam npodhecCuoHaNbHON eSITeNbHOCTH, YMEHUE COBEPIAThH
OCO3HAHHBIA BBHIOOP Oyayiel Mpodeccuu M pean30BbIBATh COOCTBEHHBIC JKM3HCHHBIC
TIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 0OPa30BAHUIO U CAMOOOPA30BAaHUIO HA MPOTSIKEHUH BCEU
JKU3HH,

7) 3K0JI0rHYeCcKOro BOCIIMTAHUA:

AKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHUE K MPUPO/IE KaK HCTOYHUKY KU3HHU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHNUE YPOBHS IKOJIOTUUECKON KYJIbTYphI: TPUOOPETEHHUE ONbITA TJIaHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX TTOCJIEACTBUMN JIJIsl OKPYKAIOIIEH CPEeIbl;
OCO3HaHME rI00aTFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIEM U MTyTeH X PEIICHHUS,
CIIOCOOHOCTH HUCIIOIB30BATh MPUOOPETAEMbIC MIPU N3YICHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU PEIICHUH TMPpoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOAONOIE30BAHUEM
(coOmroienue TpaBWJ TIOBEICHHS B MPHUPOJC, HAMPABICHHBIX HA COXpPaHCHHE
paBHOBECHS B 9KOCUCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, OHOCHEpHI);

AKTUBHOE HEIPUATUE AEUCTBUM, MPUHOCAIINX BPE OKPYKAOIIEH MPUPOIHOM Cpele,
yMEHHUE  TPOTHO3WPOBATh  HEOJATOMPHUATHBIE  DKOJIOTHYECKHE  TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NPEAOTBPALLATH UX;

HAJIMYME PA3BUTOrO HKOJOTMYECKOTO MBIIUICHHUS, YKOJOTMYECKON KYJbTYpHI, OIbITa
JEATEIIbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS WMH B
[M03HABATEIbHOW, KOMMYHHKATUBHOW W COLIMATIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO
B MIPAKTUYECKOU JIEATEIIbHOCTH KOJIOTUYECKOU HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS



c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYJIBLTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;
COBEpPUICHCTBOBAHUE  SI3BIKOBOM WM YUTATEIbCKOM  KYJIBTYphl Kak CpEICTBA
B3aMMO/JICHCTBUS MEK/TY JIFOJbMH U MIO3HAHUS MUDA,

MOHUMAaHUEe CrerupUKd OMOTOTHH KaK HAyKH, OCO3HAaHUSA €€ Poju B (HOPMHPOBAHUU
pallMOHAILHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUU II€JIOCTHOTO MPEJCTaBICHUS 00
OKpY’KalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKAa W OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOJIeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeKAEHHOCTh B 3HAUUMOCTH OMOJIOTUH JIJIsi COBPEMEHHOM ITUBUIIU3AIIUN: 00ECTICUCHUS
HOBOT'O YPOBHS Pa3BUTUSI MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OUOTEXHOJIOTHH,
CIIOCOOHBIX peliaTh PeCcypcHble MPOOJIEMBbl Pa3BUTHS YEJIOBEUECTBA, MOUCKA ITyTeH
BBIXOJIJa M3 TIJIOOAJIBbHBIX DKOJIOTMUECKUX TMpobiieM u olecreueHus Imnepexoja K
YCTOWYHMBOMY Pa3BUTHIO, PAMOHAIBHOMY HCIOJIB30BAHUIO MPUPOAHBIX PECYPCOB H
(GhopMUPOBAHMIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYCHUU OMOJIOTMYECKUX 3HAHUHN B 1IEJISIX MOBBIIICHUS 0011IEH
KYJIbTYPBbI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM YaCTH (PYyHKITMOHAITBHOU
IPaMOTHOCTH O0ydaromuxcs, GopMupyeMoi mpu U3y4eHuu OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HUCMOJIb30BATh MOTyYaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS! SIBICHUN
OKPYKAIOLIEr0 MHUpa U TMPOUCXOASIIMX B HEM H3MEHEHUH, YMEHUE [IeNaTh
00OCHOBAHHBIC 3aKJIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIONIUXCS JAHHBIX C
LEJBIO TOJIYYEHHUS IOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIONb30BaTh OWOJOTMYECKUE 3HAHUSA ISl PElIeHUs
npo0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHE [IEHHOCTU Hay4YHOU JAESATEIbHOCTH, FOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYE€HHIO HOBBIX 3HAHUM MO OMOJIOTHU B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOEHUS yueOHOTO npeaMera «bruosorus» BKIIOYAIOT!
3HAUYUMBbIE I (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCS MEKIUCIUTINHAPHBIC
(MexnpenMeTHbIE) OOIICHAYYHBIE TIOHATHUS, OTPAKAMOIINE IICIOCTHOCTh HAyYHOU
KapTUHBI MUpa W CHenuuKy METOJOB IMO3HAHUS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX
Haykax (BELICCTBO, PHEPIHsl, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIH (akT, MPHHIMII,
TUNoTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleloBaHue, Hab0IeHne, U3MEpPEHNUE,



OKCIEPUMEHT ¥ JAPYTuX), yHHBEpCAIbHBbIC Y4eOHBIC IeHCTBHS ([TO3HABATEIbHBIE,
KOMMYHUKaTUBHBIE, pETYJISITUBHBIE), o0ecreunBaroIne dopmupoBanue
(GYHKIIMOHATBPHOW TPaMOTHOCTH M COLMAJIbHOW KOMIIETEHIIMH  OOydYaromuxcs,
CIIOCOOHOCTh ~ O0Y4YalOUIMXCsl  UCIOJIb30BAaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIE IEUCTBUS B TO3HABATEIILHON U
COLIMAJIbHOM IIPAKTHKE.

MeTtanpeameTHbie pe3ylbTaThl OCBOSHUS MPOTPaMMBbl CPEAHETO O0IIero o0pa3oBaHUs
JOJKHBI OTPaXkaTh:

OgBi1asjeHue YHMBEPCAJIBHBIMH Y4€OHBIMH II0O3HABATEIbHBIMHU ACHCTBUAMM

1) 6a30BbIe JJOTHYECKHE AEHCTBUS:

CaMOCTOATENIbHO (POPMYJIMPOBAaTh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPH OCBOCHUW 3HAHWUKM NPUEMBI JIOTHYECKOTO MBINUICHHS (aHaln3a,
CHHTE3a, CPaBHEHUsI, Kilaccu(UKaIuu, 0000IIEHsI), PACKPBIBATH CMBICIT OMOJIOTHYESCKUX
NOHATUH (BBIACTATh MX XapaKTEpHbIC MPHU3HAKH, YCTAaHABIMBATh CBSI3U C JAPYTUMH
MOHSTHSIMH);

ONpENENATh LENN ACSITENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JIOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTaThl I€ATEIBHOCTH C MIOCTABJIEHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS A1 OObSICHEHUsS (AKTOB U SIBICHUN >KUBOMN
PUPOIBI;

CTPOUTH JIOTUYECCKHE pacCykAcHUs (MHIYKTHBHBIC, ICITyKTHBHBIC, IO AaHAJIOTHH),
BBISIBIIAITH 3aKOHOMEPHOCTH M IPOTHBOPEYMSI B PacCMATPUBAEMBIX  SIBJIICHUSX,
(GbopMyIIMpOBATh BHIBOIBI U 3aKIIOUEHUS;

IIPUMEHSATH CXEMHO-MO/IEIBHBIE CPEJICTBA JIUISl TPEACTABJICHHSI CYILIECTBEHHBIX CBA3EH U
OTHOUIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a TAKKE MPOTHUBOPEUUN Pa3HOIO
poJia, BBISIBIIEHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HICTOYHUKAX;

pa3pabaTeiBaTh IJIaH peHleHus MnpoOjemMbl ¢ Y4YETOM aHauM3a HMMEIOIIUXCS
MaTepHalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIETISIM,
OLICHUBATh PUCKHU MOCIIECTBUN JAEATEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSAX pEAJbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbI€e HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJIETh HABBIKAMU Y4EOHO-UCCIEA0BATEILCKOM U MPOEKTHOM I€SITEIbHOCTH, HABBIKAMU
pazperieHusi mpodsieM, COCOOHOCThI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY
METO/I0OB PELICHUS IPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJO0B ITO3HAHUS,



WCITOJIB30BaTh PA3JMYHBIC BUIBI JCATEIHLHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMECHECHHIO B YUCOHBIX CUTYAITUSIX, B TOM YHCIIC
P CO3/TaHHUH YICOHBIX M COIMATBHBIX TPOCKTOB,

dbopMupoBaTh HAy4YHBIH THI MBINUICHHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHATHSIMHA U METOJIaMHU,

CTaBUTh U (POPMYITMPOBATH COOCTBEHHBIC 3a7]a4ll B 00Pa30BATEIBHON NEATCILHOCTH U
KU3HCHHBIX CUTYaIUSX;

BBISBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M AaKTyalM3WpOBaTh 3a/iady, BBIJIBHUTaTh
THIOTE3y €€ pelieHs], HAXOIUTh apTyMEHTHI JJIs TOKa3aTeIhCTBA CBOUX YTBEPIKICHUH,
3aJlaBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,;

aHANMM3UPOBATh TONYYCHHBIC B XOJE PCIICHHUS 3aJadd PEe3yNbTaThl, KPUTHUYCCKU
OIICHWBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MEHECHHUE B HOBBIX YCJIOBHSX;

JlaBaTh OIIEHKY HOBBIM CUTYallUsSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT,

OCYIIECTBJIATH 1I€JICHANPABICHHBIN MOUCK MIEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUSA B
poeCCUOHANIBHYIO CPENY;

yMETh TEPEHOCHUTh 3HAHWS B T[IO3HABATEIBHYID M MPAKTHYECKYyl0 00JacTu
KU3HEICITCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJIEH, TpEajaraTh OPUTUHAIBHBIC MOAXOIbl U PELICHUS, CTaBUTh
POOJIEMBI U 33/1a4H, TOMTYyCKAOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6oTa ¢ mHpopmanueii:

OPHEHTHUPOBATHCS B PA3IHMUHBIX HCTOYHMKAX MH(OpMaIuu (TeKkcTe ydeOHOro mocoous,
HAyYHO-TIOMYJISIPHOM  JIUTepaTrype, OHOJOTUYECKUX CIIOBApSAX W CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHETE), aHaIU3UpPOBaTh HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (DOPM IpeICTaBIICHUS, KpUTHISCKH OIICHUBATH €€ TOCTOBEPHOCTh U
HEMTPOTHBOPECUYNBOCTD,

bopMyIMpOBaTh 3amPOCHl M MPUMEHSTH Pa3IMYHBIE METOIbI MPH TMOWUCKE W OTOOpE
Oononornyeckoi nHMoOpMaIuu, HEOOXOIUMOM /IJIs1 BHITIOJTHEHUSI YUEOHBIX 3a/1a4;
pUOOpETaTh OIBIT UCTIOJb30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY AaKTHBHOTO WCIIOJb30BaHUS PA3JMYHBIX ITOMCKOBBIX
CHUCTEM,

CaMOCTOSATENILHO BBIOUpATh ONTUMANIbHYIO (OpMY TMpeACTaBICHUS OHOJOTUYECKON
uHpopmarmu (cxembl, rpaduKH, THarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTOE);
UCIIOJIb30BaTh HAay4HBIM SI3bIK B KAueCTBE CPENCTBA MpU paboTe C OMOJIOTHMUYECKOU
uHpOpMalMel: MPUMEHATh XUMUYECKHe, (PU3MYEecCKHe W MaTeMaTUYeCKue 3HAKU |
CUMBOJIBI, (OpMYIIBI, a00peBHATYPY, HOMEHKJIATYPY, UCIIOIH30BATh U TPEOOPA30BHIBATH
3HAKOBO-CHUMBOJINYECKHUE CPEJICTBA HATJISTHOCTH,

BIIAJICTh HABBIKAMH pACIIO3HABAHUS W 3amUThl WHMOpMaIuu, WHHOPMAIMOHHON
0€30MMacHOCTH JTUYHOCTH.



OBJajeHne yHuBepcalibHbIMIA KOMMYHUKATUBHBIMHM J1€/iCTBUSIMU .

1) o0meHue:

OCYIIECTBIIATH KOMMYHHUKAIIUHA BO BCEX cepax )KU3HU, aKTUBHO yU4aCTBOBATH B TUAJIOTE
WIM JIUCKYCCHHM TIO CYIIECTBY 0OCykaaeMoi Tembl (YMEHHE 3aqaBaTh BOIPOCHI,
BBICKA3bIBaTh CY>KJICHUSI OTHOCUTEIHHO BBIMOJIHEHUS IIpeAjiaraeMoi 3a/1auu, yUUThIBaTh
WUHTEPECHl M COTJIaCOBAHHOCTb IMO3UIININ JIPYTUX YIACTHUKOB JHAIIOTA WM JTUCKYCCHH);
pacmo3HaBaTh HEBepOabHBIC CPECTBA OOIICHMS, MOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyallMi, yMETh CMsT4aTh
KOH(JIMKTBI U BECTU NIEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBHUSA, TOHUMATh HAMEpPEHUs
JIPYTUX JIIOJEH, MPOSBIISITh YBAKUTEIHHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOM
dbopme hopMyIHpoBaTH CBOM BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAsl IesiTeJIbHOCTD

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUIYJIBHOU paOOThI MpH
perieHn OHOJIOTMYECKON MpoOsieMbl, O0OOCHOBBIBATH HEOOXOIWMOCTb NPUMEHEHUS
IpyNnoBbIX (HOPM B3aMMOJICHCTBUS TIPU PEIICHUH YUeOHOMU 3a/1a4H;

BBIOMPATh TEMATHKy U METOJbl COBMECTHBIX JCUCTBUHN C y4ETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEHN KaXJ0ro YjeHa KOJJICKTHBA,

MPUHUMATh 1ETU COBMECTHOM JEATEeNbHOCTH, OPraHU30BBIBATH W KOOPJIUHUPOBATH
JIEUCTBHS 110 €€ JOCTUKECHUIO: COCTABJIATH IUIaH JECUCTBUM, PACTIPENEIATh POJIU C YUETOM
MHEHUN YYaCTHUKOB, O0CYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIA U KAXKJOTO YYaCTHUKA KOMaH/Ibl B OO pe3yIbTaT
1o pa3pabOTaHHBIM KPUTEPUSIM;

npejyiarath HOBbIE MPOEKTHI, OIEHUBATh UJICH C MO3UIIMHM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTHUBHOE CTPATErMYECKOE IOBEJICHHE B PA3JIUYHBIX CHUTYalUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIBLHBIMYU PEryJISITUBHBIMHU 1€CTBUSAMMU

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHWSA IS BBISBICHUS MPOOJIEM W HMX PEIICHUS B
KU3HCHHBIX M YUYCOHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIeBbIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO U
3JI0POBBIO OKPY’KAIOIINX;

CaMOCTOSATEIILHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESITEIIBHOCTD, BBISIBISATH MPOOJIEMBI,
CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a7]a4ll B 00Pa30BATEIBHON NEATCILHOCTH U
’KU3HEHHBIX CUTYalUsX;



CaMOCTOATENIbHO COCTABIISITH IUIaH PEIICHHS MPOOJIEMBI C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHHIA;

JTaBaTh OLIEHKY HOBBIM CHTYalUsIM;

paciupsATh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JIMYHBIX NPEANOUYTEHU;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;
OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (DOPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOH OJPYAMIIMA B Pa3HBIX
o0nacTaX 3HaHWM, IOCTOSHHO IOBBIIIATh CBOM 0Opa30BaTENbHBI U KYJBTYpPHBIH
YPOBEHB.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHTYalUsM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OIIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LETSM;

BJA/IETh HaBbIKAMH IO3HABATEIbHOM pEQIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTaTOB U OCHOBAaHWMU, HCIIOJIb30BATh
npUEMBI pedIEKCHH ISl OLICHKU CUTYAIlMH, BBIOOpa BEPHOTO PEIICHHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILICHHS M0 UX CHUKEHUIO;
PUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX IPH aHAIIM3€E PE3YIbTaTOB IEATEIbHOCTH,;

3) npuHATHE Ceds U APYTUX:

OPUHUMATD ce0sl, MOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTHI IPYTHUX MPHU aHAJIM3€ PE3yIbTaTOB IESITEIbHOCTH,;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[TpenmetHbie pe3ynbTaThl ocBoeHUs porpammbl COO mo Ononoruu Ha 6a30BOM ypOBHE
BKJIFOYAIOT crienududeckue i yueOHoro mpeamera «buomorus» HaydHble 3HaHUS,
YMEHHUSI U CHOCOOBI JEWCTBUH IO OCBOCHHIO, MHTEPIIPETallMd U NpeoOpa3oBaHUIO
3HAHWH, BUIBI JEATEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHMS U MPUMEHEHHUIO 3HaHUH B
pa3sIMYHBIX YYEOHBIX CHTyaIlUsAX, a TaKKE B PCATbHBIX JKM3HEHHBIX CHUTYyaIUsX,
CBSI3aHHBIX ¢ Owonorueld. B mporpamme mpeaMeTHBIE Pe3yibTaThl MPEICTaBICHBI IO
rojam o0y4yeHusl.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHWIA O MECTE W POJU OWOJIOTMH B CHUCTEME HAYyYHOTO 3HAHHMS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJAEC POCCUHUCKHX M 3apyOeKHBIX yUEHBIX-
OMOJNIOTOB B pPAa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOW TPaMOTHOCTH YeJOBEKa IS
pEIIeHUS KU3HEHHBIX 3a7ad;



YMEHHUE PAaCKpPbIBATH COJIEPKAHUE OMOIOTMYECKUX TEPMUHOB U IOHSTHUI: )KU3Hb, KIIETKA,
opranusM, Mertaboim3Mm (OOMEH BEIIECTB W MPEBpAIICHWE DSHEPTHH), TOMEOCTa3
(camoperyisiiusi), ypoBHEBas OpraHHW3allsi JKUBBIX CHCTEM, CaMOBOCIIPOW3BEICHHE
(penpoykius), HACICACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE;

YMEHHUE W3JIaraTh OMOJIOTMYEeCKHe Teopuu (KJIeTOYHas, XpPOMOCOMHasl, MyTallMOHHAsI,
IIEHTpajbHas JIorMa MOJICKYJIIpHOU Owosoruu), 3akonsl (I'. Mennens, T. Moprana, H.
WM. BaBwioBa) u ydeHusi (0 IeHTpaX MHOT00Opasvs W MPOUCXOKACHUS KYJIbTYypPHBIX
pacrenuii H. M. BaBuioBa), ompenenars TpaHHUIBI WX NPUMEHUMOCTH K IKHUBBIM
cCUCTEMaM,

YMEHHE BJIaJIeTh METO/IaMU Hay4YHOI'O [T0O3HAHUS B OMOJIOrUM: HAOIIOEHUE U ONHCAaHUE
YKUBBIX CHUCTEM, MPOLECCOB U SABJICHHUM, OpraHU3alMs U NPOBEICHUE OHOJIOTHYECKOIo
DKCIIEPUMEHTA,  BBIABWKEHHWE  THUIIOTE3bl,  BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyEMbIMU BEIMUMHAMU, 00BSICHEHNE TIOJTYUYEHHBIX pPE3yIbTaTOB, UCIOIb30BaHHBIX
HAay4YHBIX [IOHATHI, TEOpPUM M 3aKOHOB, YMEHHE JENaTh BBIBOJBI HA OCHOBAaHUU
IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NTPU3HAKU BUPYCOB, KJIETOK MMPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOLECCOB. OOMEHa
BEUIECTB M INPEBpALICHHUs DJHEPruM B KJIETKe, (OTOCHUHTE3a, IUIACTUYECKOTO WU
HPHEPreTUYEeCcKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo03a, OIUI0J0TBOPEHUS,
Pa3MHOXKCHUS, HHIUBUAYATLHOTO Pa3BUTHsI OpraHn3Ma (OHTOTCHE3);

yMEHHUE TPUMEHSTh NOJYYCHHbIEC 3HAHUS AJ11 0ObSICHEHUSI OMOJIOTMYECKHUX MTPOLIECCOB U
SABJICHUM, I MPUHATHS NPAKTUYECKUX PEIIEHWW B MOBCEIHEBHOW JKU3HU C LIEJIBIO
obOecnieueHuss OE30MACHOCTH CBOETrO 370POBbsi U 3JI0POBBS OKPYXKAIOIIUX JIIOJEH,
COONIIOIGHUST HOPM TpPaMOTHOTO TIOBEJCHHUS B OKpY’KaIoLIeHl NpUpOAHON cpene,
NOHMMaHUE HEOOXOJAUMOCTU HCIOJIb30BAHUS JOCTHXKEHUM COBPEMEHHOM OMOJIOTUH U
OMOTEXHOJIOTHH JIJIs1 pAllMOHAIILHOTO TPUPOAOIIOIB30BaAHHUS;

yMEHHE pelaTh 3JIEMEHTapHbIE T'C€HEeTHMYECKHE 3aJayd Ha MOHO- M JUTHOpUIHOE
CKpeIllMBaHUE, CLEIUICHHOE Hacjel0BaHhe, COCTaBJISATh CXEMbl MOHOTHOPUIHOTO
CKpEIMBaHUsA IS PEACKA3aHNs HACJIEA0BaHU IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH J1a00paTOpHbIE U MpaKkTUYeCKue padboThl, COOJII0IATh MpaBuia Mpu
paboTte ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OLICHMBATh W MHTEPIPETUPOBATh MHPOPMALIMIO OHOIOTHYECKOTO
CoJlepKaHMsl, BKIIIOYAIOIIYI0 IICEBJOHAYYHBbIE 3HAaHHUS W3 Pa3JUYHBIX HCTOYHHKOB
(cpencTBa MaccoBoi HMH(POpPMALMK, HAYYHO-TIONMYJISIPHBIC MAaTEPHAJbl), 3TUYCCKHE
aCIEeKThl COBPEMEHHBIX MCCIIEIOBAaHUN B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOTUH;
yMEHHE CoO37aBaThb COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIeHHs, 00001as
Ouonornueckyo MHGOPMaIMI0 U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUIHBIN annapat OMOJOTHH.



[IpeameTHbIE pe3ynbTaThl OCBOEHUs ydueOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXkaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWA O MECTE W POJIM OMOJOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAyYHOTO MHPOBO33pPEHHUS, O BKIIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
OWONIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOW TPAaMOTHOCTH 4YEJIOBEKa IS
pelieHus )KU3HECHHBIX 3a]1ay;

YMEHUE pacKpbIBaTh COJIEpKAHUE OUOJOTHYECKUX TEPMUHOB M TOHSATUH. BUJ,
HOMYJIAIUS, TeHO(MOH, SBOJIOLHUA, JBWXKYIIHEe CHIbl ((pakTOpbl) HSBOJIOLNUH,
MPUCTIOCOOJICHHOCTh  OPTraHMW3MOB, BHJA000pa30BaHUE, OSKOJOTHYECKHE (PaKTOPHI,
HKOCHUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYIEHTHI, e MUTAHUS, SKOJOTHYeCKas
nupamuia, OuoreoreHo3, ouocdepa;

YMEHHE H3JIaraTth OWoOOrnyeckue Teopun (dBosroroHHas Teopus Y. JlapBuHa,
CHHTETHYCCKAs TEOpPHUS SBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K. M. bapa, uepenoBanus riaBHbIX HAIpaBiI€HUW U myTen 3Bomonuu A. H.
CeseproBa, ydeHuss o Owocdepe B. M. BepHajackoro), ompeneisarh TpaHHIBI HX
MPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU. HAOII0JICHUE U ONMCAHUE
JKUBBIX CHCTEM, TPOIECCOB M SBJICHHUM, OpraHU3alus U MPOBEJICHUE OHOJIOTUYECKOTO
OKCIEPUMEHTA,  BBIABMIXKEHHE  THUIIOTE3bl,  BBISIBICHHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEJIMUMHAMU, OOBICHEHUE TTOTYUYEHHBIX PE3YIbTATOB, UCIOIb30BAHHBIX
HAay4YHBbIX TMOHSTUH, TEOpPUM M 3aKOHOB, YMEHHUE JelaTh BBIBOJbI HAa OCHOBAaHUU
MOJIYYEHHBIX PE3yIbTaTOB,;

YMEHHUE BBIJICTATh CYIICCTBEHHBIC MPU3HAKK CTPOCHHS OMOJOTMYECKHX OOBEKTOB!
BUJIOB, TOMYJISIIIUNA, MPOJYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOILICHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
ot0opa, BUI000pa30oBaHus, MPUCITOCOOIECHHOCTH OPTaHU3MOB, IEUCTBHUS SKOJTOTUUECKUX
(GbakTOpOB Ha OpraHW3MBbl, MEpPEHOCa BEHIECTB M IMOTOKAa DHEPTUM B DKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHI B 9KOCUCTEMaX CBOEH MECTHOCTH, KpYyTrOBOPOTa BEIIECTB U
OMOreOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATH MOJyYeHHBIC 3HAHUS JJIs1 OOBICHEHUS OMOJIOTUUECKUX MPOLIECCOB U
ABJICHHUM, I TPUHATHS NPAKTUYECKUX PEIIEHWW B MOBCEIHEBHOW JKU3HU C LIEJIBIO
oOecrieueHrss OE30MaCHOCTH CBOETO 3I0POBbS W 3/I0POBbSI OKPYXKAIOIIUX JIIOJIEH,
COOJIIOZICHUST HOPM TPAMOTHOTO TIOBEJCHUS B OKpYKaIOIIeW MPUPOIHON cpeje,
NOHUMaHUE HEOOXOAMMOCTH MCTOIb30BaHMS JOCTUKEHUI COBPEMEHHON OMOJIOTUM TSt
palMOHAIILHOTO MPUPOONOIb30BAHHS,

yMEHHUE periaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a7a4H, COCTABIISATh CXEMBI TIEPEHOCA
BEIICCTB M SHEPTUU B 3KocHucTeMax (I[eH MATaHuUsA);



yYMEHHE BBITIONHATH JJaOOpaTOpHBIEC M MPaKTUYECKHe paboThl, COONIONATh MpaBUiia MpU
paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYAOBaHUEM;

yMEHHE KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATH MHPOPMAIIUIO OMOIOTHYECKOTO
COJICpKaHMs, BKJIIOYAIONIYIO IICEBJAOHAYYHBIC 3HAHHUS W3 PA3JIUYHBIX HCTOYHUKOB
(cpencTBa MaccoBoi MH(GOPMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), paCCMAaTPUBATh
rJ100aNbHBIE SKOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLLIEHUIO
K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CcO3/7aBaTh COOCTBEHHbIC IUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJOTUYECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (ncpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcehbl
bubmnorexa IJOK
1 bronorus kax frayka 2 0 0 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
2 JKuBbIe cHCTEMBI M UX OpTaHHU3aIUs 1 0 0.5 https://m.edsoo.ru/7f41c292
. bubmuoreka [{OK
3 XUMHUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0.5 0.5 https://m.edsoo.ru/7f41c292
bubmnorexa IJOK
4 XK 1
VSHEACHTEIILHOCTD IICTRH 6 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHME U MHIMBUyaTbHOE Pa3BUTHE bubnuorexa [JOK
5 5 0.5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciencrBeHHOCTS M I3MEHYUBOCTD 3 0 95 bubnunoreka LIOK
OpraHU3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnnorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepsiioe Bpenst L L 0 https://m.edso0.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4.5



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

11 KIIACC

Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB H TeM nudgpoBbie
Ne i/ P Konrpoabnbie | IIpakTHyeckue (ncpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
bubnunoreka LIOK
! IBOTOUHOHKAs GHOTOTHS o 0 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 05 05 bubnnorexa [IOK
3emiie ' ' https://m.edsoo.ru/7f41cc74
bubmunorexa IJOK
1 2
3 OpraHu3Mbl ¥ OKpYKaromias cpeaa 5 https://m.edsoo.ru/7f41cc74
bubmnorexa IJOK
4 Coo00111ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9 0.5 0 https://m.edsoo.ru/7fALecTA
bubnmoreka LIOK
> Peseparioe Bpems 2 . 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
i 34 3 3.5

[TPO'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
uuppoBbIe
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuyeckue p
Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchbl
Kparkas uctopus pa3Butus bubnnorexa [JOK
1 onosnornu. CyniHoOCTh )KU3HU U CBOMCTBA 1 0 0 https://m.eds00.ru/863e6122
JKUBOTO. https://m.edso0.ru/863e632a
YpoBHM OpraHu3alNH KUBOK
2 MaTepuu. bronornueckne CUCTeMbl 1 0 0 brbamorexa OK
py. ’ https://m.eds00.ru/863e6564
IPOIIECCH U MX U3yUCHHE
Meroapb! MO3HAHUS )KUBOU PUPOJIBI.
[IpakTuueckas pabora Ne 1 bubmuoreka [JOK
3 1 0 0.5
«/cronp30BaHuE pa3IMYHBIX METOAO0B MIPHU https://m.edso0.ru/863e6122
U3Yy4EHUH OMOJIOTHYECKIX 0OHEKTOBY
4 Hcropus u MeTopl U3y4€HUs KIETKH. 1 05 0 bubmuoreka [IOK
Knerounas Teopus ' https://m.eds00.ru/863e6e88
5 XUMHUYECKUN COCTAB KIJIETKH. 1 0 0 bubmuoreka [{OK
Heoprannueckue BeuiecTsa https://m.eds00.ru/863e674e
bubnunoreka LIOK
6 I . 1 0 0
Opranuecknue peruectsa . JIuim el https://m.eds00.ru/863e6870
7 Oprannyeckue BEUIECTBA . Y TJIEBOIbI 1 0 0 bubnmnoreka [JOK
benxu. CoctaB u cTpoeHue 0enkoB https://m.eds00.ru/863e6b72
depMeHTbI — OHOJIOTHYECKHE Eub OK
8 Katanmzatopsl. JlaboparopHas pabora Ne 1 1 0 0.5 noimorexa L

((I/ISY‘IGHI/IC KaTaJIUTHYECKOl aKTUBHOCTH

https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
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https://m.edsoo.ru/863e6b72

bepMeHTOB (Ha IpUMEpe aMHJIa3bl WK

KaTaasbl)»
bubnunoreka LIOK
9 H .ATD 0
YIIICHHOBHIC KHCIIOTEL https://m.eds00.ru/863e6d5c
CrpoeHue 3yKapruOTUYECKON KIIETKH.
JlabopaTtopnas pabora Ne 2 «3yueHue
PatopHai p . YA bubnunoreka LIOK
CTPOCHHMSI KJIETOK PACTCHHH, )KUBOTHBIX,
10 oUBOB 1 GAKTEOHI o MIKDOCKOLOM Ha 0.5 https://m.edso00.ru/863e6ff0
p p a P https://m.eds00.ru/863e716c
TOTOBBIX MUKpOTIpEIapaTax u ux
OIIMCaHUE»
11 Krnerounoe si1po. XpoMocoMbI
12 [IpokaproTHueckas KieTka 0
Peanuzanus HacnencTBeHHOM MHPOPMALIUH
13 B KiieTke. buocunres Oenka. Peakmus 0 bubnuoreka [{OK
MaTpUYHOrO CUHTe3a. TpaHcuanus - https://m.edsoo.ru/863e796e
OmocuHTEe3 OeKa.
bubnunoreka LIOK
14 H — 0
CIUICTONHBIC POPMEI KH3HH — BUPYChI https://m.edso0.ru/863e7540
15 O606menue o Teme "' CTpoeHue u 0
SKU3HEIEATENHLHOCTD KIIETKA
OpraHusMm - euHOE 1eJI0e
16 }Ilzne.He CHTleLHOCT: U peryJsiu 0 bubmotera [JOK
' IE peryJA https://m.eds00.ru/863e766¢
GbyHKIMI opraHu3ma.
17 OOMeH BelIecTB U MPeBpalleHue YHEPTHH. 0 bubnuotexa [JOK
OHepreTuyeckuii oOMeH https://m.edsoo.ru/863e7aae
18 [Tmactuaeckuii ooMeH. doTtocuHTE3. 0 but6mmoreka [IOK

XeMOCHUHTES

https://m.eds00.ru/863e7c98



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98

JKu3HeHHBIN UK KIETKHU. [lenenue
KJIeTku. Muto3. Jlaboparopnas pa6ota Ne 3

bubnunoreka LIOK
19 Hab 0 0.5
«Halmnroenre MuTo3a B KIeTKax KOHYHKA httos://m.edsoo.ru/863e7dcA
KOpEIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax»
but6mmoreka [JOK
20 DopMbI pa3MHOKEHHS OPraHU3MOB 0.5 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
91 OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK 0 0 bubmmorexa [JOK
y )KMBOTHBIX. Meiio3 https://m.edso0o.ru/863e7f4a
OmnonotBopenue. Jlaboparopuas padota
22 Ne 4 «M3yueHune CTPOCHHUS MOJIOBBIX KIETOK 0 0.5 bubmmorexa [JOK
R i P ' https://m.edso0.ru/863e81b6
Ha TOTOBBIX MHKpOTIperiaparax»
bubnunoreka LIOK
2 141
3 HIAVBUIYAIBHOE Pa3BUTHE OPTaHU3MOB 0 0 https://m.edsoo.ru/863e8436
I'eHeTnka — Hayka O HACJICJICTBEHHOCTH U
24 n3MeHuuBoCcTH. I'. Mennens - 0 0 bubnmorexa LOK
o https://m.edso0.ru/863e86f2
OCHOBOTIOJIOKHUK T€HETHUKH.
3aKOHOMEPHOCTH HACIEIOBaHUS bubnunoreka LIOK
25 0 0
pU3HAKOB. MOHOTMOPUIHOE CKpEIIBaHKE https://m.eds00.ru/863e8878
26 JlurubpunHoe ckpemuBaHue. 3aK0H 0 0 bubmuoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edso00.ru/863e89a4
XpOMOCOMHAsI TEOpHS HACIEICTBEHHOCTH.
CuernieHHOe HaClIeJOBaHHE MTPU3HAKOB.
97 JlaGopatopHas pabota Ne 5 «M3yuenue 0 05 bubmuoreka [JOK

pe3ybTaTOB MOHOTHOPUHOTO U
JTUTHOPUTHOTO CKPENTUBAHUS Y APO30(DUIIBI
Ha TOTOBBIX MHKpOIIperapaTax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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I'eneruka nona. HacienoBanue mpu3HaKos, bubnmorexa [JOK
28 1 0 0
CLEIUJICHHBIX € ITOJIOM https://m.eds00.ru/863e8c60
H3menunBocts. Henacnencreennas
U3MEHYNBOCTh. JlaboparopHas padora Ne 6.
Nzyuenue MmoanpukamoHHOM Bbu6mmoreka [JOK
29 1 0 1
W3MEHYUBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIlMOHHOTO psiJia U BapUAI[IOHHOM
KpUBOI»
HacnencrBeHHas UBMEHYMBOCTb.
Jlaboparopnas pabota Ne 7. «Ananus bubmmorexa [JOK
30 . 1 0 0.5
MyTalui y 1po30(uiabl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»
bubnunoreka LIOK
31 r 1 0 0
PHETHKA | 310POBBE HeOBeKd https://m.edso00.ru/863e8d78
32 Cenexuus Kak HayKa U IPOLECC 1 0,5 0
33 JloMecTukanus u ceeKuus | OCHOBHBIE 1 0 0 bubnuorexa [JOK
METOAbI M JOCTHKCHUS https://m.eds00.ru/863e9214
broTexHOIOTHS | JOCTIDKEHUS U bubnmoreka LIOK
34 1 0 0
MEPCIEKTUBBI PA3BUTHS https://m.eds00.ru/863e9336
BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB IIO 34 3 45

[TPOTPAMME



https://m.edsoo.ru/863e8c60
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11 KIIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
uuppoBbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTuuyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HcTopus pa3BuTHs NpeacTaBlIeHUu 00 1 0 0 bubnuorexa [IOK
sBomtoruu. Pabora K.Jlunnes. https://m.eds00.ru/863e9570
bubnuorexa [{OK
2 3 XK.B.JI . 1 0 0
BOJOUHORHAA TeopHA amapiea https://m.edsoo.ru/863ea20e
[TpeanochIKu BOSHUKHOBEHHS YUCHHS
3 Y./lapBuHa. DBOJIIOLIMOHHAS TEOPHUS 1 0 0
Y./lapBuHa.
4 Bun: xputepuu u CTpyKTypa 1 0 0
[TonmynsAnus kKak >1eMeHTapHas eIMHUIA
5 BUJA ¥ dBoroIMH. JlaboparopHas paboTa 1 0 05 bubnmoreka LIOK
Ne 1 «CpaBHeHHE BUIOB 1O ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIO»
6 JIBroKyIye CUITbl (3IeMEHTapHbIe 1 0 0 bubmuoreka [JOK
(bakTOpbI) 3BOIIOLUH https://m.edsoo.ru/863e9da4
but6mmoreka [{OK
7 E i 1 0 0
CTCCTBCHIbIT OTOOP H ero popuet https://m.eds00.ru/863e9ed0
Ananraiys OpraHu3MoOB K YCJIOBUSM
OOUTaHUS KaK Pe3ysIbTaT €CTECTBEHHOTO
3 or6opa. Jlaboparopnas pabota Ne 2 1 0 05 bubmuoreka [JOK

«Onucanue NpUCIocoOIEHHOCTH
OopraHusma H €€ OTHOCUTEILHOIO
XapakTepa»

https://m.eds00.ru/863e9fde



https://m.edsoo.ru/863e9570
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bubnunoreka LIOK

9 M 0 0
HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
HamnpaBnenus u myTa# MakKpO3BOJIIOIHH.
10 HOKESaTeJIBCTBa MyaTK ochI))JHo 15051 ) 0 0 bubmorera [JOK
P t https://m.edsoo.ru/863e9cle
OpraHUYECKOTrO MHUpA.
O6o006menue o Teme : ' Pazpurue
11 MPEACTABICHUI 00 YBOFOIIUN KUBBIX 1 0
OpraHu3MoB"
12 ['unoTe3bl NPOUCXOKICHUS )KU3HU Ha 0 0 Bu6mmoreka [JOK
3emuiie https://m.edso0.ru/863ea5a6
13 CoBpeMeHHbIE NPEACTABICHUS O 0 0
BO3HHUKHOBCHHH JKH3HHU.
14 PazBuTune *u3Hu Ha 3eMiie 10 ApaM U 0 0 bubnuorexa [{OK
nepuogam https://m.eds00.ru/863eatbe
OCHOBHBIE 3Tarbl YBOTOIUAN
PaCTUTENHHOTO U JKUBOTHOTO MUPA. Eub 10K
nOIMOTEeKA
15 I1 6ora Ne 1 « 0 0.5
particcikas pabota « 3z/quHe https://m.edsoo.ru/863ea8bc
MCKOTIAeMBIX OCTATKOB PACTCHUH H
JKUBOTHBIX B KOJIJICKIIHSX>
bubnmoreka LIOK
16 r 0.5 0
UTIOTE3BI TPOUCXOXKICHUS YSIIOBEKA https://m.edsoo.ru/863ead8e
17 Ilonoxxenue denoBeka B CUCTEME 0 0 bubnunoreka LIOK
YKUBOTHOI'O MHUpaA. https://m.edsoo.ru/863eac2c
DBoTonUs YesoBeka ( aHTPOIOTreHe3
18 ).JABmxyue cuisl (pakTopbl) 0 0 bubmmorexa [JOK
' y p https://m.eds00.ru/863ead44
aHTpOTIOTeHe3a
19 Yenoseueckue pacsl 0 0 bubmmorexa LIOK

https://m.edso0.ru/863eaea?
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https://m.edsoo.ru/863ea6be
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https://m.edsoo.ru/863ead44
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00600u1eHue 110 TeMe «BO3HUKHOBEHUE U

20 1 0
pa3BUTHE KU3HHU HA 3emiie»

91 Dkonorus kak Hayka . Cpeqpl oOOuTaHUsS U 0 0 bu6muoreka [IOK
JKOJIOTHYECKHe (DaKTOPBI https://m.edsoo.ru/863eafec
AbuoTtuueckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdonorudeckue bu6muoreka [IOK

22 . 0 0.5
0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT https://m.edsoo.ru/863eb10e
oOUTaHUS».

AbuoTtnueckue dakTopsl .JlaboparopHas
23 pabota Ned "BrusitHue cBeTa Ha POCT H 0 1
pa3BUTHE YEPEHKOB KoJsieyca"
bubnuoreka [{OK
24 b
HOTHHECKHE (paKTOpEI 0 0 https://m.edso0.ru/863eb348

o5 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). 0 0 bubnnorexa [JOK
CTpyKTypa SKOCHUCTEM. https://m.edsoo.ru/863eb46a
DKOJIOTHYECKHE XapaKTePUCTUKU

26 nomysitun. [Ipaktudeckas pabora Ne 2 0 05
«[Toncy€T MIOTHOCTH MOMYJISALMI Pa3HbIX '

BHJIOB PACTECHUIN»
Coo0riecTBa OpraHu3MOB — OHOIICHO3.
27 [Iumesslie cBa3u . KpyroBopoT BelecTs u 0 0 brbmmorexa [JOK
B + WPYTOBOP B https://m.eds00.ru/863eb46a
MMOTOK SHEPTUU B IKOCHCTEMAX.
bubnunoreka LIOK

28 i : 0 0
YCTOWYUBOCTD U TUHAMHKA YKOCUCTEM https://m.edsoo.ru/863eb5fa

29 Brnusinue yenoBeka Ha SKOCUCTEMBI. 0 0
Paznoobpa3zue axocucTeM.

30 buocdepa — rimobanbHas 3KocucTEMa 05 0 bu6muoreka [JOK

3emiau

https://m.edsoo.ru/863ebb5e
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31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 0 bubnmorexa [JOK
ouocdepbr https://m.eds00.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1 0

33 CocylecTBOBaHUE TPUPOJIBI U 1 0 bubnnorexa [JOK
YeJI0BEeUeCTBa https://m.edsoo.ru/863ebale

34 ['moGanbHbIe aHTPONIOTeHHBIE U3MEHEHUS B 1 0
ouocdepe

OBILEE KOJIMYECTBO YACOB I10 34 35

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buomnorus. Oomas ouonorus, 10 knacc/ Cubornaszos B.U., Aradonosa U.b.,
3axaposa E.T., O01iecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/IPODA»;
AxknuonepHoe obmectBo «M3aarensctBo «lIpocBemenne»

* buonorus. Odmas ouonorus, 11 kmacc/ Cusornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «I[PODAY;
AxkmmonepHoe o0uiectBo «M3aarenbetBo «lIpocBemenne»
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
buonorus . Meronuueckoe nocodue it yUUTEs.

Peanmuzanus tpedboanuit ®I'OC cpennero odiero oopa3oBaHus.

Metoanueckue nocodbust o cepun ' Jlunuss YMK B.U.Cuornazosa. buonorus
(10-11)"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bu6nmmoreka IJOK

vk.com>resh_edu

https://edsoo.ru

ege-fipi.ru

rutube.ru
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