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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpamMMmbl MO OHMOJIOTUU TEOPETUYECKYIO OCHOBY JUISL OMpEeAeNeHUs
MOJXO0JIOB K (OPMHUPOBAHUIO COJCpKaHUS Y4eOHOTO Tmpeamera «BHONOTHS» COCTABHIIM:
koHnentyanbable nojoxkeHuss I'OC COO o B3anMOOOYCIOBICHHOCTH LieJiei, colep KaHus,
pe3yNnbTaToB OOyYEHHUsT W TPEOOBAHWN K YPOBHIO MOATOTOBKH BBHITYCKHHUKOB, IOJIOXKEHUS 00
o0IMX HENsIX M MPUHIUINAX, XapaKTEePHU3YIOUUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit deaepanuu, a TakkKe MOJIOKEHUS O criennuduke OMOIOTHH,
e€ 3HAYCHWU B TIO3HAHWH JXKUBOW MPHUPOABI M 00ECIEUEHUH CYIIECTBOBAHHS YEIOBEUECKOTO
obmiecTBa. CormacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEICICHBI OCHOBHBIC (DYHKITUH MPOTPAMMBI
1o OMONIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu naét mpencTaBiIeHUe O LETsAX, 00 00IIel cTpaTerun 00ydeHus,
BOCIIUTAHMS M PAa3BUTUS OOyYaromMXcsi cpeacTBamu ydeOHoro mpenmera «buomorusy,
orpeneNnseT 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHHWe, €ro CTPYKTYpY, pacIpelesieHHue 110
paszenaM M TeMaM, PEKOMEHIYeMYIO IMOCJIEIOBATEIbHOCTh M3yYeHUs yu4eOHOro marepuaia ¢
y4€TOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JIOTUKH 00pa30BaTelbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyUJarOLINXCSl.

B nporpamme mno Ouonoruu Takke YUMUTHIBAIOTCS TPEOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlpPEJIMETHBIM M MPEIMETHBIM pe3yabTaTaMm oOOy4YeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB yU4€OHO-TI03HABATEIBLHOMN JNEATEIbHOCTH/YU4EOHBIX NEUCTBUI 00YJaIOMUXCS 110
OCBOGHHIO COJICpP KaHUS OMOIOTUYECKOTO 00pa30BaHUsI.

2. B mporpamme mo 6monorun (10—11 kmaccel, 6a30BbI YpOBEHB) peaqu30BaH MPUHITUII
NPEEMCTBCHHOCTH B W3YyY€HUHW OWOJIOruM, Onaromapss 4yemMy B HEW MPOCMAaTPUBACTCS
HAIpPaBJIEHHOCTh HAa pPa3BUTHE 3HAHUMN, CBA3AHHBIX C (POPMHUPOBAHHUEM ECTECTBEHHO-
HAyYHOTO MHPOBO33PCHHS, IEHHOCTHBIX OPHUCHTAIMNA JHYHOCTH, JKOJIOTUYECKOTO
MBILIUICHHS, MPEACTABICHUN O 3J0POBOM OOpa3e *KHU3HU U OEpeKHBbIM OTHOIICHHUEM K
OKpYXaromiei npupoaHoii cpene. [loaToMy Hapsay ¢ M3ydeHHEM OOIICOMOTOTHYECKUX
TEOpUH, a TaKKe 3HAHUM O CTPOCHHMM KHMBBIX CHUCTEM pPAa3HOTO paHra U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX NPOIECCOB B MPOTrpaMMme MO OHOJOTHH YACICHO
BHUMaHUE HCMOJIb30BAaHUIO MOMYYEHHBIX 3HAHUH B TOBCEIHEBHOM JKU3HU ISl pELICHUS
NPUKJIATHBIX 33Jla4, B TOM 4YHUCJIE: NPO(HUIAKTUKH HACIEACTBEHHBIX 3a00JeBaHUN
YeJIOBEKa, MEIHMKO-TeHETUYECKOT0 KOHCYIbTUPOBAaHUS, OOOCHOBAaHUS DKOJIOTUYECKHU
1[eJIeCO00Pa3HOr0 TMOBEACHHUS B OKPYXAIOMICH NPUPOIHONW Cpelle, aHamu3a BIIMSTHUS
XO3SIUCTBEHHON JESATENIbHOCTH YeJOBEeKa Ha COCTOSIHHE NMPUPOAHBIX U HUCKYCCTBEHHBIX
9KOCUCTEM. YCHWJIEHHE BHUMAHHS K TPUKIATHONW HAMPABICHHOCTH y4eOHOro IpeaMeTa
«buonorusi» MNPONUKTOBAHO HEOOXOAMMOCTBHIO OOECTIeYeHHs YCJIOBUN Ui peIIeHUS
OJIHOM M3 aKTyaJbHBIX 3a/ay IIKOJIBHOIO OHOJOTMYECKOro 0Opa3oBaHUs, KOTOpas
npenmnonaraer (OPMUPOBaHHE Yy OOyYaAIONIUXCS CIOCOOHOCTH aJalnTHPOBAThCS K
WU3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (OpMUPOBaHHE Yy OOydYarOIIMXCS MPEICTaBICHUM O HaydyHOM KapTUHE MHpa,
pacmupsieT 1 00001IaeT 3HaHUS O )KUBOUM MpHUpoJIe, €€ OTINYUTENBHBIX TPU3HAKAX — YPOBHEBOU
OpTaHW3aIlil W DBOJIONHU, CO3MaET YCIOBUSA JUIA: TO3HAHWS 3aKOHOB JKUBOW IPHUPOJIHI,
(dhopmupoBanus (YHKIIMOHATBLHOW TPAaMOTHOCTH, HAaBBIKOB 3I0pPOBOTO M Oe3omacHoro oOpasza
YKU3HH, SKOJIOTUICCKOTO MBIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K KHBOW MIPHUPOJIC U YCTIOBEKY.

Bonbmioe 3HaueHwe OWONOTHS WMEET TaKXKe /I PEHICHUS BOCIUTATENBHBIX U
Pa3BUBAIOIINX 3a]1a4 CpeHEro o0Iero o0pa3oBaHus, cormanu3anun odydarommxcs. M3yuenue
Oouoaorun obecrnieunBaeT YCIOBUS TUIS dbopMupoBaHus HMHTEIUICKTyaIbHBIX,
KOMMYHHKAITHOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOH KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAlui OMOJOTMYECKHX 3HAHWUU C TPEJCTaBICHUAMH W3 JAPYTrUX Y4eOHBIX IMPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHH U Teorpaduu. Ha3BaHHBIE TTOJIOKEHUS O TIPEIHA3HAUYCHUN YICOHOTO



npenmera «buonorus» cocraBUIM OCHOBY Ui ONpEIEICHHUS IMOAXOI0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TI0 COJECPKaHUsI, MPEACTABICHHOTO B IIPOrpaMmMe 10 OUOJIOTHH.

OTt60p conepsxanust yueOHOro npeameta «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UILUHI KYJIBTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOy4YarOIIUEcs TOJIKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUUMBbIE I (POPMUPOBAHUS OOIICH KYIbTYPHI, OMpPEAETSIONIie
aJICKBaTHOE TIOBEJCHHE YEJIOBEKa B OKpPYKAIOMIeW TNPHPOTHOW cpene, BOCTpeOOBAaHHBIE B
MOBCETHEBHON KHU3HU U MPAKTHUECKOU nesrenbHocTu. Ocoboe MecTo B ATOW CHUCTEME 3HAHUU
3aHUMAIOT DJJIEMEHTBl COJCP)KaHMsI, KOTOpbIE CIy)KaT OCHOBOM s (opmupoBaHuUs
MPEICTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa U L[EHHOCTHBIX
OPUEHTAIMSIX TUYHOCTH, CITOCOOCTBYIONIMX TYMaHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpykTypupoBaHHE COJECpKaHUS y4eOHOro Marepuana B MporpaMMe M0 OWOIOTHUU
OCYIIECTBJIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTSX
KUBOW TPUPOJIBI, O €€ YpPOBHEBOW OpraHM3aliil U HBOJIONHHA. B COOTBETCTBUHM C ATHM B
CTPYKType yueOHoro npeamera «bruosiorus» BBIIENEHBI CIAEAYIOIINE COJEpKaTeIbHbIC JTUHUU:
«buonorus kak Hayka. MeToJlbl HAY9HOTO To3HaHMs», «KieTka kak Ouomoruyeckas CUCTEMay,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa ¥ MHOroodpasue OopraHMuecKoro Mupay,
«OBOIIOLUS KUBOU MPUPOAB», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Henp uzydyenust yue6Horo mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4JaroIMMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHW3aIllUi >KUBBIX CHCTEM
pa3HOTo paHra v NpuoOpeTeHHe YMEHHUI UCIOb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JEHCTBUH B
OTHOIICHUU OOBEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3THYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTumkeHue nenu u3lydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
00eCTIeunBaeTCs PELICHUEM CIISIYIOIIUX 3a/1a4:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOW ISl (OPMHUPOBAHUS
MIPE/ICTABICHUII O ECTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaXx HAy4YHOro IO3HaHWS,
CTPOCHUH, MHOTOOOPa3UM M OCOOCHHOCTSIX MKHBBIX CHCTEM pPAa3HOIO YpPOBHS OpraHH3aIluH,
BBIJIAIOIINXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHY;

(dbopMupoBaHue y OOYYArOIIMXCS IMO3HABATEIBHBIX, MHTEIUICKTYATbHBIX U TBOPUYECKHX
CIOCOOHOCTEH B IpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHUH HAYYHBIX B3IJISJIOB,
UJel ¥ OJIX0/I0B K M3YUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3allUu;

CTaHOBJICHHE Yy OOydJaromuxcs oOIell KyiabTyphl, (YHKIUOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIECHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYSHHBIX MPU U3Y4YEHUU OUOJIOTHH;

(dbopMupoBaHHe y OOYYArONIMXCS YMEHHH WILTIOCTPUPOBATH 3HAYCHUE OMOJOTHIECKHX
3HAHMA B MPAKTUYECKOW MESITeTbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

BOCTIHTAaHHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEIOBEKOM >KUBOW MPHUPOIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOIEHUSI STUUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTUYECKHUX UCCIIEOBAHU;

OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUN JIJISl TOBBIIMICHHUS YPOBHS JKOJIOTHYECKOM
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

MPUMECHECHHE TPUOOPETEHHBIX 3HAHWNW W YMEHUH B TOBCEIHEBHOW JKWU3HH JIJISI OLCHKH
MOCIIEJICTBUI CBOEH NEATEeIHbHOCTH IO OTHOIIEHUIO K OKpYKAloIIel cpelne, cCOOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHHE U COOJIIOICHIE MEP MTPOPIITAKTUKH 3a00JICBaHUA.

B cucteme cpennero obiero oopasoBanus «buonorusy, nzydaeMas Ha 0a30BOM YpOBHE,
SBJISICTCSL 00S3aTENIbHBIM YYEOHBIM TPEAMETOM, BXOJSAIIMM B COCTAaB TMPEAMETHOW 00JiacTu
«EcTecTBeHHO-HayYHBIE TTPEIMETHDY.

Jlnis u3ydyenust Ononoruu Ha 6a30BOM ypOBHE CpeHET0 00IIero o0pa3oBaHUs OTBOJUTCS B
10 ximacce — 34 gaca (1 yac B Hezeto)



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMM, TEXHUUYECKUMHU M IPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (uiocodueir, 3THKOW, 3CTETUKOH W TpaBoM. Ponbs Ouosiornu B
(hopMHUPOBaHUN COBPEMEHHOM Hay4HOH KapTHUHBI MUpa. CucTemMa OMOJIOrMYECKUX HayK.

MeTtobl TO3HAHUS KUBOM pHUPOAbI (HA0JI0IeHNE, SKCIIEPUMEHT, ONKMCAaHUE, U3MEPEHHE,
KJ1accu(uKanus, MOACITUPOBAHNE, CTATHCTUUECKass 00pabOTKa JaHHBIX).

JdemoncTpauuu:

[optpetsr: Y. lapBun, I'. Mennens, H. K. Koabios, {x. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeTo bl MO3HAHUS KUBOW TPUPOIBD».

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

[IpakTueckass pabora No 1. «lcmonb3oBaHue pazIUYHBIX METOJOB MPH H3YYEHUU
OMOJIOTUYECKHX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHHus Ouonoruu. OTIHYHE KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MTPUPOBI.

CpoiictBa OmocucTeM H© HUX pa3HooOpa3ue. YPOBHU OpraHU3alUU OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBbIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISIUOHHO-BUIOBOH,
HKOCUCTEMHBIH (OMOTe01eHOTUYECKH ), OMOC(HEPHBI.

JdemoncTpauuu:

Tabmuuel u cxembl: «OCHOBHbBIE NPU3HAKU KU3HW», «YPOBHU OpraHU3alluu >KUBOMN
IIPUPOIBD».

O6opynosanue: Mmoaens monekynsl JJHK.

Tema 3. XuMHUYeCKHIl COCTAB M CTPOCHHUE KIETKH.

XWMHUYECKUH  COCTaB  KIIETKH. XHWMHWYECKUE  DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boja 1 MUHEpaJIbHBIE BEILECTBA.

@OyHKIMKM BOABI M MHUHEpaJbHBIX BEIIECTB B KieTke. [loxnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHre OelKOB. AMUHOKUCIOTE — MOHOMEDHI OenkoB. HezamMeHnumbie
U 3aMEHHMble AMHUHOKUCIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAsA, TPETUYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE
cBolcTBa 0eKoB. buonornyeckue GpyHKIHM OCITKOB.

depmeHTHl — Ouonornyeckne karanm3aropel. CTpoeHHe (epMeHTa: aKTUBHBIA IEHTD,
cyocrpatHas  crneunuduuHocth. Kodepmentsl. Burtammubel.  Orianuus  (pepMeHTOB  OT
HEOpPraHMYECKHUX KaTaJIn3aToOpOB.

VYraeBoabl: MOHOCaxapH bl (TJII0K03a, pubo3a 1 J1e30Kcupu603a), AucaxapHibl (caxaposa,
JAKTO3a) MW TMojucaxapunbl (Kpaxmaj, TJIMKOTeH, IIeJUTI0NI03a). buonorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununer: tpurnuuepuasl, Gocdonunuas, crepounsl. ['uapodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YIiIeBOJIOB, OEIKOB M JHUIHIOB Kak
HMCTOYHUKOB SHEPTHH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢yukiuu JHK. Crpoenne u ¢ynkumum PHK. Buner PHK. AT®: crpoenue u
¢GbyHKINN.

Hwuronoruss — Hayka o kinertke. KierouHas teopus — mpumep B3aUMOJACHCTBUS HIEU H
(akTOB B HAYYHOM MMO3HAHUH. METO/IbI U3YUEHUs! KIIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OOmue Npu3HaKky KIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosekynsl JIHK kak reHeTHueckuii anmapar, cuctemMa CUHTe3a Oelka.



Tunsl KIETOK: JyKapHoTHYeckas U mpokapuoThueckas. (OCOOEHHOCTH CTpPOEHUs
npokapuoTHuueckoi kiaetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapHOTHUYECKOM KIETKH.
OCHOBHBIE OTIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOMN KIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIHUKC, MX (QYHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (ynkuuu. [luTtommazma u e€ OpraHOUIBL
OpnnomeMOpannbie opranouas! kietku: JIIC, annapat ['onbaxku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHoOuJAbl KJIETKH: MHUTOXOHJPHUH, IUIAcTUIbL. [IponcxXoxaeHue MUTOXOHIAPUN W IUIACTHI.
Bunaer mnactun. HememOpanHble opraHouAbl KJIETKU: puOOCOMBI, KJICTOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KTI'YTUKH. DYHKIIMHU OPraHOUI0B KIETKU. BritoueHus.

SAnpo — perynsTopHslii eHTp kieTku. CTpoeHue sapa: sijaepHas 000J0uKa, KaproIuia3ma,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIanu, M. llneitnen, P. Bupxos, JIx. Yorcon, @.
Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKUX DJIEMEHTOB B  HEXUBOW  IPUPOJIELY,
«PacrpenenieHue XUMHUYECKUX JIEMEHTOB B JKUBOU IPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas Tabauna XUMHUYECKHUX 3JI€MEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «brnocuHTe3 Oenka», «CTpoeHne MoJeKybl 6enka», «CtpoeHue pepmeHTay,
«Hyxnennosie kucinotbl. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHre 3yKapuoOTHYECKOM
KiIeTkn», «CTpoeHue KUBOTHOU KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKN», «CTpOEHUE sIApA KIETKH», «YTIEBOABD), «JIUIUIbI».

O6opynoBaHue: CBETOBOW MHKPOCKON, 00OpyHZOBaHWE HJisi MPOBEICHUS HAOIIOJICHHUIA,
W3MEpEeHUl, HKCIEPUMEHTOB, MUKPOINpENnapaTbl PacTUTEIbHBIX, KUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopuast padora Ne 1. «M3ydeHue KaTaTUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMUIa3bl WIHM KaTajaasbl)y».

JlaboparopHass pabora Ne 2. «M3ydeHwe CTpOCHHSI KJICTOK PACTCHHIA, XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. 7KusHeaesTeIbHOCTh KJICTKH.

OOmeH BemiecTB, WIM MeTaboim3M. AccuMuisinus —(TUTACTHUECKUH  OOMEH) |
JTUCCUMIIIALINS (PHEPreTHYECKUii 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHMS BEILIECTB M SHEPTUU B IOHUMAHUU METa00In3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoHBIA U TeTepoTpodHbId. Porms depmeHTOB B 0OMEHE
BEILECTB U MTPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunre3. CperoBas u TeMmHOBas (a3el (ortocuHTe3a. Peakimu QorocuHTE3A.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.

XemocuHTe3. XeMOCHUHTe3Upylomue Oakrepuu. 3HaYeHHE XEMOCHHTe3a AJIs JKU3HU Ha
3emue.

OHepreTuyeckuii oOMeH B KieTke. PaciueruieHne  BEIECTB, BbIIEICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTallbl dHepreTnyeckoro oomeHa. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE  JbIxaHue. OKHCIUTENIbHOE
dbochopmmmpoBanue. DPHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peakuum wmatpuuyHoro cuHres3a. leHermueckas wunpopmammsa u JIHK. Peamumzamus
reHeTudeckord mHpopmaiuu B KieTKe. [ eHeTHUeCcKuil KOJ M €ro CBOWCTBA. TpaHCKpHUIIIUA —
Matpuunblii cuate3 PHK. Tpancnsauus — Ouocunte3 6enka. Jtansl Tpanchsuuu. KonupoBanue
aMuHOKHCIIOT. Posib prbocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl Ku3HH — BUpPYyChl. Mctopust oTkpeitus BupycoB (. .
NBanoBckuii). OcOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPycoB. bakrtepuodaru. bonesnu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BbI3bIBACMBIC BUPYCAMHU. BI/IPYC I/IMMYHOI[eCI)I/II_[I/ITa YCJIOBCKA

(BUY) — Bozoyautens CIIM/a. OOpaTHast TpaHCKpUIIMs, peBepTa3a W HWHTErpasa.
[IpodunakTuka pacnpocTpaHEHUS] BUPYCHBIX 3a00I€BaHUIA.
JdemMoHcTpanum:

[optpetsr: H. K. Konsnos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmust u  cxembl: «Tumbl  mutanus», «Metabomuzm»,  «MHUTOXOHAPUSY,
«OHepreTrueckuii oomen», «Xmnoporacty, «Porocunres», «Ctpoenue JJHK», «Ctpoenue u
¢byHKMOHUpOBaHME TeHa», «CuHre3 Oenka», «leHeTmueckuit koa»,  «Bupycen,
«bakrepuodarn», «Ctpoenne u xku3HeHHBIH 1K Bupyca CIINJla, Oaxtepuodaray,
«Pennmukanus JTHK».

O6opynoBanue: Moaenu-anmukamuu «Yapoenue JJHK u tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTku», Mmojenb cTpyktypst JJHK.

Tema S. PazMHOKeHHe M UHAUBUAYAJIbHOE Pa3BUTHE OPraHM3MOB.

Knerounslii 1uki, wiv KU3HEHHBIH UK kiuetku. MHTepdaza m muros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Pemnmukamus — peaxiuss marpuuHoro cunreza /IHK. Crpoenue
XpoMOocOM. XPOMOCOMHBIA HAO0Op — KapHOTHUIl. JUIJTOMAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. LluTonornueckne OCHOBBI Pa3MHOKEHUS U MHAUBHYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Crangum muto3a. IIpouecchbl, mpoucxondiiue Ha pas3HbIX
CTaJusAX MUTO3a. BHOJIOrM4ecKnii CMBICII MUTO3A.

[IporpamMmmupyemasi ruOenb KISTKH — alloNTo3.

@opmbl  pa3MHOKEHHMST OpPraHM3MOB: Oecrmoinoe W mosioBoe. Buabl  Oecrnosnoro
Pa3MHOXXEHHUS: JEJIEHHE HAJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €r0 3HAYEHHE IS
CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguu wmeiosa. [Ipoueccel, npoucxozsume Ha ctaausx Meinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIC M 3HaYEHUE MENH03a.

I'amerorenes3 — nporecc 00pa3oBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [10JI0BBIE jKee3bl:
CEMEHHUKU U sSMuHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CIepMaTo30uj,
ALEKTIeTKa) — chepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS SUIEKIETOK U
crepmarto3ouaoB. Omionorsopenue. Ilaprenorenes.

NunuBunyanbHoe pa3ButHe (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHER).
Otanbl 3MOPHUOHATIBHOTO Pa3BUTHS Yy MO3BOHOYHBIX J>KMBOTHBIX: JPOOJIEHHE, TacTpyJsLus,
opra"oreHes. ITocramOpronanbHOe pa3BuTHe. TUNBI TOCTIMOPHOHAIBHOIO Pa3BUTHA: MPSMOE,
HempsiMoe (TMYMHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacreHnii. OHTOre€HE3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHS.

JdemoncTpanuu:

Tabnuue! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «/[BoifHOE OIMI0I0TBOpEHUE Y
LBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOKEHHE pacTeHUi», «JleneHne KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMBD», «KIETOUYHBIN MUK,
«Pemmmukanusa JJHK», «Muroz», «Meio3», «IIpsiMmoe u Hempsimoe pa3Buthue», «l'ameToreHes y
MJIEKONMTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOIN, MHUKporpenaparsl «CrnepMaTo30uabl MIIEKOMHUTAIOIIETO»,
«Sineknerka milekonuraromero», «KapmoknHe3 B KJIETKax KOpemIKka JyKa», MarHUTHas
Mojenb-anmukanus «/lenenne knetkn», moaens JTHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble M NpakTHYeCKHe PAdOThI:

JlaboparopHas padota Ne 3. «HaOmroqeHre MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTaxy.



JlabopatopHas pabora Ne 4. «/3yyeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax».

Tema 6. HaciieacTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuThUs TreHETHUKH. Poiab wUTOIOTMH U
SMOPUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiIa poccUiCKHX U 3apy0e HBIX YUEHBIX B pA3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (THUOPHUIOJOTUYECKUM, LUTOT€HETUYECKUH, MOJEKYIsSIpHO-
reHeTnueckuii). OCHOBHbBIE TeHETUYECKUE MOHATH. ['eHeTuueckasi CHMBOJIMKA, HCTIOIb3yeMas B
CXEMaxX CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACIENOBaHUs  IIPU3HAKOB, yCTaHOBJIEHHble [.  MeHnenem.
MonoruGpuaHoe CKpemuBaHue. 3aKOH eIMHO-00pa3rs THOPHUIOB MepBOTo MoKoieHus. [IpaBuio
JTOMUHUPOBAHMUS. 3aKOH pacllerieHus npu3HakoB. ['mmote3a uyucTtoThl ramer. [lomHoe wu
HETIOJTHOE JOMUHUPOBAHUE.

JluruOpuiHoe  CKpeulMBaHHWEe. 3aKOH HE3aBUCHMOIO  HACJIEJOBAHUS  IMPH3HAKOB.
HuTtorenernyeckre OCHOBBI TUTHOPUIHOTO CKpEIIMBaHMS. AHaJIM3UPYIOLIee CKpEIIUBAHUE.
Hcnonb30Banue aHATU3UPYIOLIETO CKPEIMBAHUS [l OTPE/ICTICHUsI TEHOTUIIA OCOOH.

CueruienHoe HacneioBaHue npu3HakoB. PabGora T. Moprana mno cuemjieHHOMY
HacJel0BaHUIO TeHOB. Hapylenue cuenieHus reHoB B pe3ysIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEICTBEHHOCTH. | eHeTHUeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAEIEHUE 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
l'omorameTHple M rereporameTHsle OpraHu3Mbl. HaciienoBaHue Npu3HAKOB, CLEIJICHHBIX C
IIOJIOM.

N3menunBoCTh. Bribl ”3MEHUNBOCTHU: HEHACJIEICTBEHHAS U HacaeACcTBeHHas. Poib cpenbl
B HEHACJEICTBCHHOM HW3MEHYMBOCTU. XapaKTEPUCTUKA MOJU(PHUKAIMOHHON HM3MEHUYUBOCTH.
Bapuaunonnsiil psg v BapuanuonHas kpuas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHBIC IPU3HAKU M UX HOpMa peakiun. CBoiicTBa MOIU(PHUKAIIMOHHONH H3MEHUYNBOCTH.

HacnencrBennasi, iy reHOTUNIWYECKasi, K3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHYUBOCTb.
Meiio3 u mOIOBOM TpolecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. MyTallOHHAs
M3MEeHYMBOCTh. Kitaccudukanuss MyTauuid: reHHbIE, XpOMOCOMHBIE, reHOMHble. YacToTa u
NPUYUHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACJIEICTBEHHOM
n3meHunBocty H. . BaBunosga.

BHesniepHas HacI€1CTBEHHOCTh U N3MEHUNBOCTb.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJIbI T€HETHKH YEJIOBEKa:
TeHEATOTUYCCKUH, OJIM3HEIOBBIM, IUTOICHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIPHO-
reHetndeckuii. COBpEMEHHOE OIpEleNIeHHe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAaHMUE,
TeHOTUITUPOBaHUEe, B TOM uucie ¢ momormipio [TI[P-anammsa. HacnencrBennsie 3abolieBaHus
YyelloBeKa: TeHHble OoNie3HH, OOJIe3HW C HACIEACTBEHHON  MpPeapacroiokKEeHHOCTHIO,
XpoMOocOMHBIe Oosie3Hu. CoMaTHueckne W TeHepaTuBHbIe MyTanud. CTBOJOBBIE KIIETKH.
[TpunMIBI 3M0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBaHUE. 3HAUYE€HHWE MEIULMHCKONM Te€HETHKU B
MPEeIOTBPAILLEHUH U JICYSHUU T€HETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €T0 IUTOTEHETHYECKas OCHOBAY,
«3aKkoH pacllielyieHUs] U €ro LHUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpenmBanuey, «LluTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUSY,
«Meiio3», «B3anMoaencTBre auieNbHbIX T€HOB», «[ eHeTnYecKkne KapThl PaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLETUIEHHOTO C IOJOMY,
«KapuoTtunbsl dYenoBeka U JKUBOTHBIX», «Buabsl wu3MeHUHBOCTHY, «MoaubukannoHHas
W3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa TPymm KpoBu», «MyTalioHHas
U3MEHUYUBOCTHY.



O6opynoBanue: Monenu-anminkanuu «MoHoruOpuaHoe ckpeniuBanue», «HemomHoe
JOMHUHUpOBaHME», «/lurnOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
mukpornpenapat «/Ipozodunay» (Hopma, myranuu (HOpMbl KPBLIEEB U OKPACKU Tena), repdapuit
«I"opox MOCeBHOW.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopuas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpEIIUBAaHUA Y IPO30(HUIIBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTtopHnast padota Ne 6. «3ydyenne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Psifia ¥ BApUALIMOHHON KPUBOI».

JlabopatopHas pabora Ne 7. «AHamu3 wyranmuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[IpaxTrueckas padbora Ne 2. «CocTaBiieHUe 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekmusi Kak HayKa U Tpolecc. 3apokKIeHUEe CEeNeKIUU U noMectukamus. Yuenane H. U.
BaBuioBa 0 1EHTpax MNPOUCXOXKICHHS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, NOpOAa, IITAMM.

CoBpeMEHHBIE METOJIbI CENEeKIMU. MacCoBbIi U WHAMBUAYAIBHBI OTOOPBI B CENEKIIUU
pacteHui u kuBOTHBIX. OlleHKa dKcTephepa. bIu3KopoacTBEHHOE CKpelBaHUe — MHOPHUIAMHT.
UYucras numHus. CkpemmBaHue 4uCThbIX JuHUi. ['ereposuc, wnm rubpunHas —cuia.
HeponcTtBennoe ckpemuBanue — aytopuaunr. OtnanéHHas rubpuguzauus U e€  yCIeXu.
HckyccTBeHHBIM MyTareHe3 U IIOIYy4YEHUE IOJIUIUIONAOB. JIOCTHIKEHHs CENEKLUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak otpaciib Ipou3BoACTBa. ['€HHas HHXeHepus. OTalbl CO3/aHUsA
pekomOunantHori JIHK wu Tpancrenneix opranusmoB. Knetounas wmHxeHepus. KieTounbie
KYyJIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHUH. KiIoHMpOoBaHUe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE M JdTudeckue npodiemsl. MO —
TeHETUYECKH MOTU(PHUIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

Iloptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. l1BaHoB.

Tabnuuel u cxembl: kKapTa «LIeHTpBI NPOMCXOXKIEHUS M MHOTOOOpa3usi KyJIbTYPHBIX
pactenuit», «Ilopoabl JOMaNTHUX KMUBOTHBIXY», «CopTa KYJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunm3aus», «Pabotel akamemmka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ounorexHonorun», «Kierounele KyJIbTypbl U KIOHHpOBaHHE», «KOHCTpyHpOBaHME M TEPEHOC
TE€HOB, XPOMOCOM).

ObopynoBaHue: MyISDKH TUIOJIOB M KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX COpPTOB
pacteHui, repoapuii «CellbCKOX03SICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 npakTHYecKue padoThbI:

Dkckypcusi «OCHOBHBIE METOJABI U JTOCTIKEHUS CENEKUIWU PAaCTeHMH M KMBOTHBIX (Ha
CEJICKIIIOHHYIO CTaHIUIO, MJIEMEHHYI0 ()epMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X035IUCTBO, Ta00PaTOPHUIO arPOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».



IUVIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI' M HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O ObPA3OBAHUIA

Cornacho ®I'OC COO, ycraHaBnuBalTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00y4JaroIMMUCS POTPaMM CPEHEro o0IIero oopa3oBaHys: JIMYHOCTHBIM, METAIPEIMETHBIM H
IpCaAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MpeaMera «BHOJIOTHS» BBIICICHBI
CIIEJYIOIIME  COCTABIISIOLIME: OCO3HAHME OOY4YalOIIMMHUCS  POCCHUHCKOM  TpakJaHCKOU
WUJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOMNPEIEIICHUIO,
HaJIWM4Me MOTHBAIMM K OOy4YEHHUIO OWOJIOTHH, IIEeJICHANPABIECHHOE pa3BUTHE BHYTPEHHHUX
yOeXKICHHI JIMIHOCTH HA OCHOBE KJIFOYEBBIX IICHHOCTEH W MCTOPUYCCKUX TPATUIMA Pa3BUTHSI
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aroImuMXcs pPYKOBOACTBOBAThCA B
CBOEH  JCATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKaMH, TPUCYIIUMU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJUYMe OKOJOTHYECKOrO MPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTD LIETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS mpeaMmeTa «BHONOTHS» MOCTHTaloTCs B €IMHCTBE
y4eOHON M BOCHHUTATEIIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCHUHCKUMH
COLIMOKYIIbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMHA B
o0IecTBe NpaBWIaMH W HOPMaMHU IOBEJICHHUS W CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMUS,
CaMOBOCITUTAaHUS W CaMOPAa3BUTHSI, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXCHUSI K 3aKOHY W IPABOMOPSJIKY, YEIOBEKY TpyAa M CTapiieMy IOKOJICHHIO, B3aUMHOTO
YBOKEHHUS, OCPEKHOr0  OTHOMICHUS K  KYJIbTYpHOMY  HACIEOUI0O W  TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoi denepannu, NpUpoe U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS Y4eOHOTO mpeamera «BHoIorus» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH
MO3UIUEH JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMd, TIMO3UTUBHBIX BHYTPCHHHX
yOXKJIEHWA, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSM  POCCHHCKOro  0OIIecTBa,
pacumpeHue KU3HEHHOTO OIbITa M OIBITa JESATEIIEHOCTH B MPOIECCE Peal3alliid OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATEILHOM JIEITEIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIIUTAHUS:

C(hOPpMUPOBAHHOCTh TPAKIAHCKON TO3MIIMM OOYYalOIIeTrocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUMUCKOI0 00IIEeCTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHbHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHn: ya9eOHBIX W TO3HABATEIIBHBIX 33124, BHITTOJHEHUN OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO OTHOIICHHI0 K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE YUYUTHIBATH B CBOMX JIEMCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ Pa3HBIMH yOCKICHUSIMH, KyIbTYPHBIMH IIEHHOCTSMH U COIUATTBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHCHHS YICOHBIX,
MO3HABATEIBHBIX M HCCIIEOBATENLCKUX 3a/lay, YBAKUTEIBHOTO OTHOIICHHWS K MHEHHIO
OIITIOHEHTOB TP 00CYKICHUH CIIOPHBIX BOIPOCOB OMOJIOTHIECKOTO COICPIKAHNS,

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOM e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:



c(hOpMUPOBAHHOCTH POCCUICKOM IpayKAaHCKON UACHTUYHOCTH, TATPUOTHU3MA, YBAKCHHS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe]] PonmMHON, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOH s3BIK M KYJIBTYPY, MPOILIOE M HACTOAILEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHWE K TPHUPOJHOMY HACICAUI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUMCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OHMOJIOTUY, TOHUMAaHHsI 3HAaYeHUs OMOJIOTHH B MTO3HAHWHU 3aKOHOB MPUPOIBL, B KHU3HU YETIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeitHas yoexxIEHHOCTh, TOTOBHOCTH K CITy>KE€HUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IIEHHOCTEW POCCUIICKOT0O HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIHMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEW CEMENHON >KM3HU B COOTBETCTBUU C TPAJULMUSIMH HapOJOB
Poccuu;

4) 3cTeTU4eCKOro BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHUCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHHE HPOSBISTH
KadecTBa TBOPUYECKOU JTMUYHOCTH;

5) ¢wusuyeckoro BocnUTaHHS, (POPMUPOBAHUSL  KYJbTYPbl  310POBbS U
IMOIMOHAJIBLHOI0 0J1IArONOJIY M si:

MOHMMAaHKE U peaju3alus 30pOBOro U 6E€30MacHOro oopasa *KU3HU (340POBOE MHUTAHUE,
COOIOICHNE TUTUCHUYECKHUX MPABWI M HOPM, COQTAHCHUPOBAHHBIN PEKUM 3aHSATHH M OT/bIXA,
perynspHasi ¢u3znyeckas AaKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 3]I0POBBIO;

MOHMMAaHWE LEHHOCTH TMPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOXKAIOIINX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCIEACTBHUM M HEMPHUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOIECHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEepPCTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM JAESATENbHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINOJHATH — TaKyrO
NeATEIbHOCTD;

WHTEpEC K pasznu4yHbIM cdepam NpodecCHOHATBHON NESITEIBHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BBIOOP OynyIei mpodeccruu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHUE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIICHHE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPHOOPETEHHE OMbITA IUIAHUPOBAHUS
MTOCTYIIKOB ¥ OLICHKH UX BO3MOXKHBIX TIOCIIEICTBUM JIJIs1 OKPYKAIOIIEH CPEIbl;

OCO3HaHHe TI00aTBbHOTO XapaKTepa dKOJOTHUECKHUX MpoOieM U MyTel UX perieHus;



CIIOCOOHOCTH UCTOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUN OMOJIOTUU 3HAHUS U YMEHUS
NPU PEUICHUU TPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM TPUPOIONOIB30BaHUEM (COONIOCHHE
MIpaBUJ MOBEJAEHHS B NMPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHHUE PABHOBECHsS B JKOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOCheEpHl);

AKTUBHOE HEMpUATHE NEHCTBUM, MPUHOCSIIMX Bpel OKpYKalolleid MPUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE HKOJOTHYECKUE TOCIECTBHS MPEIIPUHIMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HAJIMYME PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOH KYIBTYpHI, OITbITa
JEeSTETbHOCTH  SKOJIOTMYECKOM  HANpaBJICeHHOCTH, YMEHHUS pPYKOBOJACTBOBaTbCS HMMHU B
MO3HABATEIbHON, KOMMYHHKATHBHOH W CONMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN 1€ATEIbHOCTH 3KOJIOIMYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKH W OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYJIHTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3BIKOBOI M UNTATENILCKON KYJIbTYphI KaK CPEICTBA B3aUMOICUCTBUS
MEX]y JIIOIbMU M TTO3HAHUS MHPA;

NMOHUMaHue crnenupuK OHOJOTUM KaK HayKdh, OCO3HaHUA €€ poiau B (hopMUpOBaHUHU
palMOHATBFHOT'O HAYYHOT'O MBIIICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHpEe KaK O €AMHCTBE MpUPOIbI, 4YeJoBeKa M OOIlecTBa, B MO3HAHUM HIPHUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOIEeM COXpAaHEHUS PUPOTHOTO PABHOBECHS,

yOexkIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJISi COBPEMEHHOW LIMBWJIM3ALUU: 0OecTeueHus
HOBOTO YPOBHS Pa3BUTHUSl MEIUIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHA, CIIOCOOHBIX
pematb pecypcHble MpoOIeMbl Pa3BUTHUS YEJIOBEUYECTBA, MIOMCKA MyTel BbIXO/A U3 II100aNbHBIX
HKOJIOTUYECKUX TPoOIeM 1 0OecriedeHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
WCIIOJIb30BAHHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUU OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTu (YHKIMOHAIHHON
IpaMOTHOCTH O0ydaroumxcs, GopMupyemMoi npu u3y4eHuu ONOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, HUCIOJB3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HWCHOJB30BAaTh IMOJlydyaeMble 3HAHUS Ul aHaIM3a M OOBSICHEHHS SBJICHUUN
OKPYKAIOIIeT0 MHUpPa M NPOUCXOASIIUX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOUIMXCS JaHHBIX C MENbI0 TOTYy4eHUs
JTIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OHMOJIOTWYECKHE 3HAHUS ISl PEIICHUS
Mpo0JIeM B peallbHbIX KU3HEHHBIX CUTYAIIUIX;

OCO3HAHME IICHHOCTH HAayYHOW NIEATENbHOCTH, TOTOBHOCTb OCYIIECTBISTh MPOEKTHYIO H
HCCIIEI0BATENILCKYIO JESATEbHOCTh HHANBHUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEIMpPEpPhIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
aKTUBHOMY TIIOJIyY€HUIO HOBBIX 3HAaHMM MO OHOJOTMM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIE Pe3yJbTaThl OCBOEHHUS y4eOHOro mpeamera «bHOJIOrHs» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MMPOBO33PEHHUSA OOYYAIOIUXCA MEKAMCLUUILUIMHAPHBIC
(MexxIIpeIMETHbIE) 00IIIEHAYYHbIE TTOHATH S, OTPaXkarolIHe 11eJOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy METOJI0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTeMa, HAay4yHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HAOII0/IeHHe, U3MEepeHHe, SKCIEePUMEHT M APYruX), YHHBEpCaJbHbIE
yueOHble JeHCTBUS (IO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PEryISTHUBHBIE), 00ECIeunBaroIne



(dhopMupoBaHre (QyHKIMOHAIBHON T'PaMOTHOCTH U COIMAIBHOM KOMIETCHIIMH O0YyYarolIuXcs,
CIIOCOOHOCTH oOyyaronmxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWs W YHHUBepcalbHble y4yeOHble AEWCTBUS B IO3HABATENBHOM U
COLIMAJIBHON ITPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOCHHS IMPOTPAMMBI CPEIHEro o0IIero oOpa3oBaHHS
JIOJKHBI OTPAKATh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrH4YecKue JeHCTBUS:

CaMOCTOSATENIbHO (OPMYJIMPOBAaTh U AKTyaJlU3UpOBaTh MNpoOiIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCHOJb30BaTh IPU OCBOCHUM 3HAHWH NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHUs), PaCKPhIBATh CMBICI OHOIOTHYECKHUX
MOHATHH (BBIIETATH HX XapaKTEepPHbBIE MPU3HAKH, YCTAHABINBATE CBSA3H C JPYTUMU MOHITUIMH);

OTIpEeNeNATh IeNIN JAEATENbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHH WX TOCTH)KCHUS,
COOTHOCHTB PE3YJIbTaThl IEATEIILHOCTH C TOCTABICHHBIMU 1ICTISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUS ISl OObSICHEHHUS (DAaKTOB M SIBICHUH KUBOU
TIPUPOJIBI;

CTPOUTHb JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHbBIE, NEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEJCTBA AJIsl MPEACTABICHUS CYLIECTBEHHBIX CBSI3EH U
OTHOIIIEHUH B H3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3HOro pona,
BBISIBJICHHBIX B Pa3JIUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTbIBaTh IUIAH peUIeHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUaAIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITENbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJbTATOB IIEIISAM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeSTEIbHOCTH;

KOOPJIMHUPOBATh M BBIOJHATH PAabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEI0OBATEIbCKHE IeHCTBUS:

BJIa/IeTh HABBIKAMH y4EOHO-UCCIIEOBATENLCKON U MPOEKTHOU NEATeTbHOCTH, HaBBIKAMU
paspemeHus npoosieM, CrocOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHNs MPaKTUYEeCKUX 3a]a4, TPUMEHEHHUIO Pa3IMUHbIX METOIOB MMO3HAHUS;

WCIIOJB30BaTh PA3JIMYHBIE BUIBI ACSITEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHSA, €r0
WHTEpIIpETAINH, MPEOOPa30BAHUIO M MPUMEHEHUIO B yU4EOHBIX CHUTYyallUsIX, B TOM YHWCJE MpHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX POECKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIIJICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU
TOHSITHSIMA W METOJIAMU;

CTaBUTh U (OPMYIHUPOBaTH COOCTBEHHbIE 3aJaud B OOpa30BaTEIbHOM IEATENBHOCTH U
KU3HEHHBIX CUTYAIHSIX;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3MpOBaTh 3a/Jady, BBIIBUTAThH
TUMOTE3y €€ pemeHus, HaXOAWTh AapryMEHTHI I JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh TOJNYYCHHBIE B XOJI€ pCIICHHsS 3aJa4d pPe3yNbTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBAThH TIPUOOPETEHHBIH OTIBIT,

OCYILECTBIIATh 1IE€JICHANPABICHHBIN MMOMCK IMEpPEeHOoca CPEeACTB U CHOCOOOB IEHCTBUS B
po¢eCCHOHANBHYIO CPENY;

yMeTh TEpEeHOCUTh 3HAHHMSA B TIO3HABATENBHYI0 M  MPAKTUYECKyl0  oO0jacTu
KHU3HEIIEATSIILHOCTH;



YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, TpeajiaraTh OpPUTHHAIBHBIC TMOIXOJbI W PEIICHHs, CTaBUTh
MpoOIeMBl U 33/1a4H, TOMYCKAIOIINE albTepPHATHUBHBIC PEIICHUSI.

3) pa6ora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(popmamuu (TekcTe yueOHOro mocobwus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTUYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHere), aHanMM3upoBaTh WHGOPMALMIO DPA3NUYHBIX BHUIOB U (POpM
MPEACTaBICHUS, KpUTHIECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampockl W MPHUMEHSTH pa3IUYHbIE METOABl MpPH TOUCKE U O0TOOope
OMOJIOTHYECKON MH(pOpMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (GOpPMY TPEACTABICHUS OMOIOTHYECKOU
nHpopmanuu (cxeMsl, rpaduku, TuarpaMmbl, TaOJUIbI, PUCYHKH U IPYTroe);

WCIIONIb30BaTh HAYYHBIN SI3BIK B KadeCcTBE CpeACTBa MpH paboTe C OMOIOrHYecKou
uHpopMalven: TPUMEHITh XUMUYecKue, (PU3HuecKkue U MaTeMaTUYeCKUe 3HAKH U CHMBOJIBL,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HATISITHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABAaHUS U 3amMThl uHDOpManmu, WHHOPMALMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBHAMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATH B JIUAJIOTE
WIM JUCKYCCHM IO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BbICKA3bIBATh
CY)KJICHUS OTHOCHUTEIBHO BBIIOJHEHUS TMpeJjaraéMol 3ajJayd, Y4UTbIBaTb HWHTEPEChl U
COTJIaCOBAHHOCTD MO3UIUI IPYrUX YUaCTHUKOB JAMATIOTa WIH JUCKYCCUN);

pacmo3HaBaTh HEBEpOAIBHBIC CPEACTBA OOIIEHUS, TMOHMMATh 3HAYCHHE COIHATHHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYallul, yMETh CMATr4aTh KOH(JIUKTHI U
BECTH MEPETOBOPHI;

BJIA/IETh Pa3IMYHBIMU COCO0aMU OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JIPYTHX JIFOJICH, TIPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyInHupoOBaTh CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3Jaratb CBOIO TOUYKY 3pPEHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMaHAHON M WHIUBUAYAIbHON pabOTHI MpH
pemeHnn OMOJI0ruYecKor mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIOBBIX
(hopM B3aMMOJICHCTBYS PU pELICHUH Y4eOHOI 3a1a4u;

BBIOMPATh TEMATUKY M METOJIBI COBMECTHBIX JCHCTBUN C y4€TOM OOIIUX HHTEPECOB
BO3MOYKHOCTEH KaXJA0T0 YJeHa KOJIEKTUBA;

MPUHUMATh 1I€TH COBMECTHON JIESTEIHHOCTH, OPTraHU30BBIBATH M KOOPIUHUPOBATH
JNEUCTBUA IO €€ NOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PaCIpElesATh POJM € YYETOM
MHEHHI YYaCTHHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJOTO Y4aCTHHKA KOMaHbl B OOIIUI pe3ynbTar
0 pa3paboTaHHBIM KPUTEPHUSIM;

MpeuiaraTb HOBBIE IMPOEKTHI, OLEHUBATHh UAEH C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B PpA3JIMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpakeHUE, OBITh HMHUITUATHBHBIM.

OBiajgeHne yHMBePCAJIbHBIMHU PEryJ/JsiTABHBIMY /ICHCTBUSIMU:

1) camoopranu3amnusi:



WCIIONIb30BaTh OMOJIOTMUECKHE 3HAaHWS MJs BBISBICHUS NTPOOJIEM W HX pEIIeHUs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJOIMYECKMX 3HAHUH LIEJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYMNKaX MO OTHOLICHWIO K JKUBOM MPHUPOJE, CBOEMY 3JI0POBBIO U 310POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATEIbHYIO AESATEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh MU (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTENbHON NEATEIBbHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUS MPOOJIEMBI C YUETOM UMEIOIIHUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsM;

pacHMpsATh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX MTPEATNIOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

cHoco0CTBOBATH (OPMUPOBAHHIO U MPOSIBIICHUIO IMPOKOM 3PYIUIMU B Pa3HbIX 00JacTIX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBECHD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU [103HABATEIbHON pedIeKCUr KaKk OCO3HAHUS COBEPIIAEMbIX AEWCTBUN
Y MBICIMTENBHBIX IPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATh NPUEMBI pedIeKCHH
JUTSL OLEHKU CUTYallH, BIOOpAa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApT'YMEHTBI APYIUX IPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npuHATHE ce0s U IPYTrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IPU aHAIU3E PE3yJIbTaTOB JIE€ATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIbTATHI

[IpenmetHsie pe3ynbraThl ocBoeHHs rporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHHS, YMEHUS U
CHocoOBl JEHCTBUH 1O OCBOCHHIO, WHTEPHpPETAlMM W TpeoOpa3oBaHUIO 3HAHWHA, BUIBI
JeSTeTbHOCTH 1O MOJYYEeHUI0O HOBOTO 3HAHUS U NMPUMEHEHHWIO 3HAHUI B Pa3iMYHbIX Y4eOHBIX
CUTyallUsiX, a TaKKe B pEAIbHBIX J>KU3HEHHBIX CHUTYaIMsX, CBs3aHHBIX C Ouomyorueir. B
IporpamMme MpeaMeTHbIE Pe3yJIbTaThl IPEACTABICHBI 10 roJjaM 00yUeHHS.

[IpenMerHble pe3yiabTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OHOJOTHHM B CHCTEME HAayJYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHMpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE
6uosiornu, pyHKIMOHATEHON TPAMOTHOCTH YeJlOBeKa JUIsl pellieHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEPKaHNE OMOIOTHYECKHX TEPMHHOB M MOHATHH: KU3HB, KIIETKA,
opranusM, Meraboiau3M (oOMeH BEImeCTB M  IpeBpalleHue DHEPruu), TIoMeocTa3s
(camoperynsitusi), ypOBHEBasi ~ OpPTaHU3aIMsl  JKUBBIX ~ CHUCTEM, CaMOBOCIIPOM3BEIICHUE
(penponyKIys), HacAeICTBEHHOCTb, K3MEHYMBOCTh, POCT U PAa3BHUTHUE;

YMEHHE u3JaraTh OWOJIOTHYECKHE TEOpuHu (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJIbHas J0rMa MOJEKYyJIsipHOW Ouosnorum), 3akoHsl (I. Mennpens, T. Moprana, H. 1.



BapuinoBa) u ydeHus (0 eHTpax MHOTOOOpa3us U MPOUCXOKICHUS KyIbTypHBIX pactenuit H. U.
Basuiiosa), onpenesnsTe rpaHUIBI HX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJaJleTh METOJaMHM HAy4YHOTO TMO3HAaHUS B OMOJIOTMHU: HAOJIOJEHHE U OINMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M TNpPOBEACHHE OHOIOrHYEeCKOro
OKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJIYYEHHBIX PE3YyIbTAaTOB, HCIIOJF30BAaHHBIX HAYYHBIX MOHSTHA,
TEOpUH U 3aKOHOB, YMEHHUE JeJIaTh BBIBOJIbI HA OCHOBAHUU MOTYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIJICIATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
MIPEBPALLIEHUS] SHEPTUU B KJIE€TKe, (POTOCHHTE3a, IUIACTUYECKOTO0 M HHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOJJOTBOPEHUs, PA3MHOXKECHHUS, UHIUBUAYAJIBHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSTH MOJIyY€HHbIC 3HAHUS JJIi OOBSICHEHUS! OMOJOrMYECKHX IMPOLECCOB U
SIBTICHHUH, JIJIS] IPUHSTHS MTPAKTUICCKUX PEIICHUI B IIOBCETHEBHOW KHU3HH C TENTBI0 00SCTICUCHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYXKAIOIIUX JIOJEH, COOIIONEHUS HOPM
rPaMOTHOIO TOBEACHHUS B OKpY)KaloIllled MNPUPOJHON cpele, MOHMMaHUE HEOOXOJUMOCTU
WCIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTHUH NIl palMOHaIbHOIO
MIPUPOIONIOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE TIE€HETHYEeCKHE 3aJadyd Ha MOHO- W JAUTHOpHIHOE
CKpEeIlIMBaHKE, CUEIUICHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIUBAHUS
JUIS IPpeCKa3aHysl HAaCJIeI0BAaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a00paToOpHble M MpaKTHUYecKue padoThl, cOOMIOAAaTh MpaBuia MpPH
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKHU OLIEHWBAaTh M HUHTEPIPETHPOBATH HMH(OPMAILHUIO OMOJIOTHYECKOrO
COJIEp)KaHUs, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMUS U3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOi MH(pOpMAIMK, HAYYHO-TIONYJSPHbIE MaTEepHalibl), STUHUECKHE ACIEKThl COBPEMEHHBIX
WCCIIEZIOBAaHUI B OMOJIOTHUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COO0OIIeHus, 0000mas
OMOJIOTHYECKYI0 HMH(POPMALMI0O W3 HECKOJBKMX HCTOYHHUKOB, TI'PAMOTHO HCIOJIb30BATh
MTOHSATUHHBIN anmapaT OWOJIOTHH.

[IpenMeTrHble pe3ynabTaThl OCBOEHMs yueOHoro mnpeamera «buonorus» 6 10 knacce
JTOJI’KHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MeCT€ W POJM OUOJIOTMHM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHUHBI MUpA U
Hay4yHOTO MUPOBO33pPEHUs, O BKJIAJI€ POCCUMCKUX U 3apyO0eKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosoruu, PyHKIMOHATEHOW IPAMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHBIX 3a/1aY;

YMEHHUE PacKpBIBaTh CO/Iep)KaHue OMOJIOTHYECKUX TEPMUHOB U TIOHSATHI: BUJI, TTOMYJISIIINSA,
reHopoHA, SBONIONMS, JBUXKYIIME CHUIBl ((aKTOPB) DSBOJIOIUH, MPUCTIOCOOIEHHOCTD
OpraHu3MOB, BHJ000pa30BaHUE, OSKOJOrMUecKHe (HAaKTOpbl, HKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, LIeNU MMUTaH!s, YKOJIOTHYECKasi Mupamuia, OMoreoreHos, ouocdepa;

yMEHME Hu3JlaraThb Ouonoruueckue Teopuu (dBomronuoHHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOIINH), 3aKOHbI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHudd u nyrted somonuu A. H. CesepioBa, yuyeHus o
6uocdepe B. . Bepnasckoro), onpenensars rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHUCTEMAaM;

yYMEHHE BJIaJeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMU: HAONIOACHHE U ONHCAHHE
KMBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHMH, OpraHM3alus W TMPOBEJCHHUE OHOJIOTHYECKOro
OKCMEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIy HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJIYYEHHBIX PE3YyIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHUE JeJIaTh BBIBO/bI HA OCHOBAaHUU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJIOIMYECKUX OOBEKTOB: BUJIOB,
MOMYJSIIMM, TPONYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHWOTeOlEeHO30B U HKOCHUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHusl, TPUCTIOCOOIIEHHOCTH OPTaHU3MOB, JCUCTBHUS KOJOTMUYECKHX (PaKTOPOB Ha
OpPraHu3MBl, IEPEHOCA BEIECTB U MOTOKA SHEPTHUH B IKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHH
B DKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB W OWOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSITH IOJIyYeHHBIE 3HAHUS 1 OOBSICHEHUS OMOJIOTHMYECKHX IMPOIECCOB U
SIBJICHUM, JJI IPUHATHS IPAKTUYECKUX PELICHNH B OBCEAHEBHOM KU3HU C LIENIbI0 00ecreueHHs
0€30MTaCHOCTH CBOETO 37I0POBbS W 3/I0POBBSI OKPYKAIOIIMX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUS] B OKpYXaoIlel NpUPOIHONW cpenae, MOHMMaHUE HEOOXOJUMOCTH
WCTIOJIH30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu TUTSE panuoHaIHLHOTO
MIPUPOJIOTIONB30BAHMS;

YMEHHUE pelIaTh 3JeMEHTapHbIC OMOJOTHYECKHE 3a/1adyM, COCTABIIATH CXEMBI MEepeHOca
BEIIECTB M SHEPTHH B HKOCUCTEMaXx (LIEMH MUTaHUs);

YMEHHE BBINOJIHATH Ja00OpaToOpHble M MpaKTHYecKue padoThl, cOoOM0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HMH(MOPMAIMIO OHOIOIMYECKOIO
COJICpXKaHMS, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBOW HMH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpHBaTh TJIOOATbHBIC
HKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TNMCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HMH(QOPMALMIO U3 HECKOIbKMX HCTOYHUKOB, TIPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo yacoB JJIeKTPOHHBIE
Ne i/ E;ﬁ‘;?;f;:::me PAIETI0B H TEM Beero Kourpoabnbie | IlpakTtuuyeckue (()16131:)(53[:)(::::2.1)15}151 e
padoThbI padoTsI pecypebi
L buonorua kak Hayka 2 05 Ptipadim ptso0 178416202
2 JKuBble cucTeMbl M MX OpraHU3aIus 1 brbmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 HKHSHEACATEILHOCTE KICTKH 6 https://m.edS(])lo.ru/7f410292
5 PasMHOkEeHHE M MTHIMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka LIOK
OpPraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 bubnanorexa LIOK
OpPraHU3MOB https://m.edsoo0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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ITOYPOYHOE IINTAHUPOBAHUE

KoaunuyecTBo yacoB

JJIeKTPOHHBIE U (PPOBbIE

Ne Tema ypoka Kour I HAara o0pa3oBaTe/IbHbIC
n/n Beero POJIbHBIE PAKTHYECKHE u3ydenus P
padoTsI padoThbI pecypcbl
but6mmoreka [IOK
1 Buonorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/ bl TO3HAHUS KUBOU
2 el dlenomsoname pasan | 1 05 Bubmrorea LIOK
- ' https://m.edso0.ru/863e6122
METOJIOB IPU U3YICHUH
OMOJIOTUIECKUX OOBEKTOBY
3 buonornyeckue cuctemsl, 1 but6mmoreka [IOK
IPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKHUH cOCTaB KIeTKU. Boga 1 but6mmoreka [IOK
Y MUHEPAJIbHBIC COJIH https://m.edso0.ru/863e674e
but6mmoreka [IOK
5 benku. CocTaB u cTpoeHue 0eiaKoB 1 hitps://m.eds00.ru/863e6072
depMeHTHI — OUOIOTHYECKUE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubmuotexa [JOK
KaTaJIUTHYCCKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha MpUMEpPe aMHJIa3hl
WJIM KaTanasbl)»
but6mmoreka [IOK
! Yraesoast. Jlammazt ! https://m.edso0.ru/863e6870
but6mmoreka [IOK
8 Hyinienroseie kucnorel. AT® . https://m.edso0.ru/863e6d5c
9 Hcropust u MeTO b1 M3y4EHUS 1 bubmuoreka [IOK
kneTku. Knerounas Teopus https://m.edso0.ru/863e6e88
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Krnerka xak OCJIOCTHAs KUBast

10
cucTema
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJabopaTopHas pabora Ne
2 «M3yueHue cTpoeHHUsI KIETOK bubnuorexa [IOK
11 pacTeHui, )XUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii 10 ; MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIperapaTax u ux
OTIHCAHUEY»
Bbu6moreka [JOK
12 OOMeH BelecTB WK MeTaboIu3M https://m.eds0o.ru/863e766¢
Bbu6moreka [JOK
13 PorocuHTes. XemocHHTe3 https://m.edsoo0.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHeCKui odmeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN HUKII KIETKH.
Jlenenue kieTku. MuTo3.
15 Jlaboparopnas pabora Ne 3 05 bu6nmoreka [IOK
«Habnroienne MUTO3a B KIIETKaX ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 Buocunres 6enka. Peakmus bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancass — duocwnres Genka https://m.eds00.ru/863e796e
18 Hexnerounsie ¢popMbl )KU3HU — bubnuorexa LIOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 DopMbI pa3MHOKECHHST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios but6mmoreka [IOK

https://m.edsoo.ru/863e7f4a
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OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OMJI0/I0TBOPEHHE.

21 JlabopaTopHnast pabota Ne 4 05 bubmuorexa [JOK
«V3yueHne cTpOCHUS MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
22 NunuBunyansHOE pa3BuTHe but6mmoreka [JOK
OpPraHNu3MOB https://m.edso0.ru/863e8436
2| maonencremmoem Bu6morera LIOK
https://m.edso0.ru/863e86f2
W3MEHUYHUBOCTH
KOHOMEPHOCTH H BaHUS
24 i?)H(;HZK:]E. ;)/Ii)HOFI?I%j];I)iIi?-I(?e bubmorexa HOK
https://m.edso0.ru/863e8878
CKpEIIMBAaHHE
35 | Swonnemmomon Bumorexa LIOK
https://m.edsoo.ru/863e89a4
HACJICI0BaHMS IPU3HAKOB
ClemieHHOE HACICIOBAaHHE
npu3HakoB. JJaboparopHas padora
26 Ne 5 «M3yuyenue pe3ynbraToB 05 bu6nmoreka [IOK
MOHOTHOPHIHOTO M JUTHOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MHUKPOIIpEIIapaTax
27 I'eneruka nona. HaciegoBanue bu6mmoreka [IOK
NPU3HAKOB, CHEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHYUBOCTb.
HenacnencTBeHHass K3AMEHYHBOCTD.
28 ﬁ?ﬁfﬁiﬁpﬁﬁfﬁﬁiiﬂ&on 0.5 bubmorexa HOK
' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapHaIlMOHHOTO Ps/ia U
BapUALIMOHHON KPUBOM»
29 HacnencrBenHass I3AMEHUYUBOCTb. 0.5 but6mmoreka [IOK
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JlabopaTopHnas pabota Ne 7.
«AHanm3 MyTanui y 1po30Quisl
Ha FOTOBBIX MUKpOIpenapaTaxy

https://m.edso0.ru/863e8efe

bu6moreka [IOK
30 Tenemnia wenosexa 1 https://m.edsg).ru/863e8d78
PesepBHelil ypok. O600IICHHE 10
31 teMme «HacnencTBeHHOCTE U 1
NU3MCHUYUBOCTH OpI‘aHI/BMOB»
32 Ceneknuus Kak HayKa M IpoLece 1 BH6H_HOTCKa HOK
https://m.edso00.ru/863e9214
33 MeToabl 1 JOCTHIKEHUS CEIEKIINN 1 but6mmoreka [IOK
pACTEHHI U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHomorus kak oTpacib 1 bubmuorexa [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYUEHUKA
* buonorus / [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox pex. [laceunuka
B.B., Akimoneproe o6mectBo «M3natenbetBo «IIpocBenieHne»

METOJUYECKUE MATEPHUAJIBI VIS YYUTEJIA
[Ipunoxenne «bruonorus»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1) http://edu.ru/catalog/

2) https://videouroki.net/

3) https://resh.edu/

4) https://www.yaklass.ru/

5) https://educont.ru/

6) https://edsoo.ru/metodicheskie-materialy/
7) ouonuoreka IIOK
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