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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMMbl MO OMOJIOTUHM TEOPETUUECKYIO OCHOBY JUIsl OMpEeeiIeHUs
MOAX0J0B K (OPMHPOBAHUIO COJEpKaHMUs y4deOHOro mpeamera «buoyorus» cocTaBuUiIu:
koHnenrtyanbHbie mooxeHus @I'OC COO o B3auM00OyCIOBIEHHOCTH IICJICH, COAEpKAHUS,
pe3yabTaTOB 00yUYeHUsS W TPeOOBAHUN K YPOBHIO TMOJTOTOBKH BBITYCKHHKOB, IOJOKEHUS 00
o0IIUX 1EeNSIX U MPUHIHUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO
oOmero oopazoBanus B Poccuiickoit @eepaiinu, a TakKe MOJI0KEHU 0 crenuduke O1oI0rum,
e€ 3HAUYCHWU B TO3HAHWW >KUBOW MPHUPOJBI U 00CCTICUCHHUH CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoraacHO Ha3BaHHBIM TMOJIOKEHUSIM, OTIPE/IEIIEHbI OCHOBHBIE (DYHKIIUU MIPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Maét npejacTaBieHUE o Melsx, 00 oluel crpaTeruu 00ydeHus,
BOCIIUTAHUS U pa3BUTUA OOydYarommxcs cpeiacTBamMu ydeOHoro mnpenmera «buonorusy,
ompeneNsieT 00s3aTeIbHOE MPEIMETHOE COJIEp’KaHHE, €ro CTPYKTYpPY, paclpeaciieHue 10
pasjesiaM U TeMamM, PEKOMEHAYEeMYIO MOCIE0BAaTEIbHOCTh U3YUEHUsI YUYEOHOro maTepuania ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEILHOTO IMpoIlecca,
BO3PACTHBIX 0COOCHHOCTEH 00YyJaArOIINXCS.

B mporpamme 1o OuoOMOTMH TakKe YYUTBHIBAIOTCSA TPEOOBaHWSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3yJibTaTaM 00ydeHus B (OPMHPOBAHUN
OCHOBHBIX BUJIOB y4€OHO-T103HABATEIILHOU AEATEIbHOCTH/YUEeOHBIX JEHCTBUI 00yYarOIIUXCs MO
OCBOCHHIO COJIEpKaHUsI OMOJIOTUYECKOT0 00pa30BaHMsI.

B mporpamme no 6umonoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peayiM30BaH MPUHITUI
MPEEMCTBEHHOCTH B HM3yYCHWH OHWOJIOTHM, OJlaromaps dYeMy B HEH MpoCMaTpPUBACTCS
HaIPaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBECHHO-HAYYHOTO
MHUPOBO33pPEHHUSA, IICHHOCTHBIX OPHEHTAIMM JUYHOCTH, DKOJIOTMYECKOTO  MBIIUICHHUS,
MPEACTABICHUM O 370pOBOM 00pasze JKU3HU W OEpekKHbIM OTHOIICHHEM K OKpyKarouien
npupogHoit cpene. [loatoMy Hapsimy ¢ u3ydeHHEM OOIIEOMOJIOTMYECKUX TEOPUM, a TaKKe
3HAHWH O CTPOSHUH JKUBBIX CUCTEM Pa3HOT0 PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B HUX
MIPOIIECCOB B TIPOrpaMME IO OHOJIOTHH YJAEJIEHO BHHMAaHHE HCIIOIh30BAHUIO ITOYYCHHBIX
3HAHWH B MOBCETHEBHOM KU3HU JJI PEIICHUSI MPUKIIAHBIX 3371a4, B TOM YUCTIE: PO PIITaKTHKA
HACJICJCTBEHHBIX 3a00JICBaHUN  YEIOBEKAa, MEIUKO-TEHETUYECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHUS PKOJOTHUUECKH 11e71eCO00pa3HOTO MOBEICHUS B OKPY Karollleld MPUPOTHON cpefie,
aHaIM3a BIIMSHUS XO3SMCTBEHHOW JCATEIBPHOCTH YEJIOBEKA HA COCTOSHUE TPUPOIHBIX U
HMCKYCCTBCHHBIX 3KOCHCTEM. YCHWJICHHEC BHHUMaHUS K MPUKIIATHON HAMPaBICHHOCTH Y4eOHOTO
npeameTa «brosorus» MpoAMKTOBaHO HEOOXOIUMOCTHIO 00€CTICUeHUs YCIOBUM ISl PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 33]1a4 IITKOJIBHOTO OMOJIOTUYECKOT0 00pa30BaHusl, KOTOpas PeInoiaraet
dbopmupoBaHUe y 00yYarOIUXCSl CIOCOOHOCTH aAalTHUPOBATHCS K M3MEHEHUSIM JAMHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHWsI 3aHMMaeT BakHOe Mecto. OHa
obOecrieunBaeT (HOPMHUPOBAHHE y OOYUAIONIUXCS MPEACTABICHUNH O HAYYHOW KapTHHE MHPA,
pacmupseT 1 00001IaeT 3HaHUS O )KHBOUW MPUPOJIE, €€ OTIIMUNTEIHHBIX PU3HAKAX — YPOBHEBOM
OpraHu3allMd M HBOJIIOIUHU, CO3MAET YCJIOBUSA [JIsi: TO3HAHUS 3aKOHOB >KMBOM TPHUPOIDI,



dbopmupoBanus (PyHKITMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHOro odpasa
KU3HH, SKOJOTUYECKOTO MBIILIEHHUS, HEHHOCTHOIO OTHOIIEHHMS K )KUBOI PUPOJIE U YEIIOBEKY.

bonpmoe 3HaueHue OMONOTHUS HMMEET TaKXKe [JIl PEIICHHS BOCHUTATENbHBIX U
Pa3BUBAIOIIKX 33]1a4 cpeHero oliero oopa3oBanusi, conuain3anuu ooyyatouuxcs. M3yuenue
ounonoruu oOecreynBaeT yCHOBUS U1t dbopmupoBaHus WHTEJUJIEKTYAJIbHBIX,
KOMMYHUKAITMOHHBIX U WH(POPMAIMOHHBIX HABBIKOB, SCTETUYCCKON KYJIbTYpHI, CIIOCOOCTBYET
MHTETpaly OMOJOTHUYECKUX 3HAHHUM C MPEICTaBICHUSIMH U3 JAPYTUX y4eOHBIX MPEIMETOB, B
4acCTHOCTHU, GU3HUKHU, XUMUU U Teorpaduu. HazBaHHbIE MONT0XKEHUS O TPeIHa3HAYCHUH Yy4eOHOTO
npenmera «buosorus» CcocTaBWIM OCHOBY JUIS OMNPENCICHHS TMOAXOJA0B K OTOOpYy U
CTPYKTYpPUPOBAHHUIO €T0 COJEPKaHUA, IPEICTABICHHOTO B IpOrpaMMe MO OHOJIOTHH.

Ot60p conepxanus yueOHoro npeameta «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULUNA KyJIbTYPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM 00yYaromuecs A0KHBI
OCBOWTH 3HAHUS U YMEHHUsI, 3HAUMMBbIC U1 (POPMUPOBAHUS OOIIEH KyJIbTYPhI, OMPEISISIONNE
aJIeKBaTHOE IIOBEJICHUE YEJOBEKa B OKPY’KAIOILIEH NPUPOJHOW Cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM >KU3HU U MPAKTHUYECKOHN AesTeabHOCTH. Oc000€e MECTO B ATOM CHUCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHl COAEp’KaHUA, KOTOpbIE CIYy>KaT OCHOBOM 1l  (OpMHUPOBAHUS
MPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa M ILEHHOCTHBIX
OpHUEHTALMSIX JTUYHOCTHU, CIOCOOCTBYIOUIMX I'YMaHU3allUU OMOJIOIMYECKOro 00pa3oBaHMsL.

CTpyKTypupOBaHUE COJEpkKaHUS YydyeOHOTrO MaTepualia B IporpamMme Mo OHOJIOTHH
OCYLIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAUYECHHS 3HAHUI 00 OTIIMYUTENBHBIX OCOOCHHOCTAX
KUBOM TIPUPOABI, O €€ YpPOBHEBOM OpraHu3allid W JBOJIOIMU. B COOTBETCTBUM C 3THUM B
CTPYKType yuebHoro npeameta «bruosorus» BbIICIEHBI CIEAYIONINE COAEPKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeTopl HAyqYHOTO TIO3HAHUs», «KiIeTka Kak Onoyiorudeckasl CucTeMay,
«Opranusm kak Ouosiornueckas cucrema», «Cucrema 1 MHOrooopasue OpraHuyecKkoro Mupay,
«IBOJIIOIUS KUBOU MPUPOABD», « IKOCHCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yudeOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
OoOyJaronMMHUCsl 3HAHUSIMH O CTPYKTYPHO-(DYHKITMOHAJILHOW OpTaHU3AllMH JKUBBIX CHUCTEM
Pa3HOTO paHTa U MPUOOPETEHUE YMEHHI UCTIOIB30BaTh 3TH 3HAHMS JIJISi TPAMOTHBIX JICHCTBHIA B
OTHOIIIEHUH OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTikeHue uenu u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE
o0OecreunBaeTcs peleHueM CICAYIOMUX 3a/1ay:

OCBOEHHE OOYyYaIOIIUMUCS CHUCTEMbl 3HAaHUH O OWOJIOTMYECKHX TEOpHUSX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPABWIAX, CIYXKAIIMX OCHOBOHW miis (popmMupoBaHUs
MPEACTABICHUM O €CTEeCTBEHHO-HAYYHOW KapTHMHE MHpa, O METOAaX HAy4YHOIro MO3HaHUS,
CTPOEHUH, MHOTO00pa3MM M OCOOEHHOCTSIX >KMBBIX CHUCTEM PA3HOTO YpPOBHSA OpraHHU3allHH,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAaHUSIX B OUOIOTHHY;

(GopMupoBaHrue y 0OOydaroluxcs MO3HABATEIbHBIX, HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHallu3a JAHHBIX O MyTAX Pa3BUTHs B OMOJIOTUM HAYYHBIX B3IJISIOB,
UIEH U TOAXOJO0B K U3YUEHUIO JKUBBIX CHCTEM PA3HOIO YPOBHS OPTaHU3ALINH;

CTaHOBJICHHE Yy oOydaroumxcs oOme KyJnbTypbl, (YHKIHOHAJIBHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH M OIEHUBATH SBJICHUS OKPY KAIOIIETO MUpPA KUBOW MPHUPOIBI HA
OCHOBAHWH 3HAHUH U OTIBITA, TIOJYYCHHBIX MPU U3YYCHUN OUOJIOTHH;



dbopmupoBaHre y 00yYarOmUXCsl YMEHHH WIUTIOCTPUPOBATh 3HAUCHHUE OWOJIOTMYECKUX
3HAHUM B MPAKTHYECKOW EATETLHOCTH YEJIOBEKa, PA3BUTUUA COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTAaHUE YOEXKIAEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KMBOW MPUPOJIBHI,
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS ATUUECKUX HOPM TIPU MPOBECHUHU
OMOJIOTHYECKHUX MCCIICOBAHUIA;

OCO3HAHHWE TICHHOCTH OMOJIOTMYECKUX 3HAHUM /IS TOBBIIMICHHS YPOBHS AKOJIOTHYECKOM
KyJBTYPBI, U151 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M yMEHUN B MOBCEAHEBHOM KU3HM IS OLICHKU
MOCIICACTBUM CBOEH JESITENbHOCTH IO OTHOIICHHIO K OKpY)Karollel cpene, cOOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00IE€BaHUIA.

B cucreme cpennero obuero o0pazoBanus «buonorusy, uzydaemas Ha 6a30BOM YpOBHE,
ABJISIETCSL 00S3aTENIbHBIM YUYEOHBIM TPEIMETOM, BXOSIIMM B COCTaB IMPEAMETHOW 00JacTh
«EcTecTBeHHO-HAYyYHbBIE TTPEIMETHI.

JIns u3ydeHus Ouosioruy Ha 6a30BOM YpOBHE CpPETHETO O0IIero 00pa3oBaHusi OTBOIUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenro), B 11 kmacce — 34 gaca (1 4ac B Heneno).

COIEPXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorusa kak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMU U JPYTUMU
€CTECTBEHHBIMU HayKamu, (puiiocoduei, 3TUKON, ICTETHKONM M mpaBoM. Ponb Ouosoruu B
(dhopMHUpPOBaHUU COBPEMEHHOM HAYyYHOU KapTHHBI MUpa. CucteMa OMOJOTUYECKUX HAYK.

MeTobl TO3HAHMS KUBOM MPUPOIBI (HAOIIOICHHE, YKCIIEPUMEHT, OTIMCAaHUE, U3MEPEHUE,
KJ1accu(ukanus, MoAeIMPOBaHUE, CTaTUCTHYECKast 00pabOTKa TaHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsnos, /. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUSI )KUBOU TTPUPOIBD».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Mcmnonp3oBaHME pa3IMYHBIX METOAOB MPHU H3YUYEHUU
OMONOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTeMbI U UX OPTraHU3AIUS.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owonoruu. OTiIudue >KUBBIX
CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OuocucteM U UX pazHooOpa3ue. YPOBHU OpraHu3alu OUMOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MNOMYJISUUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEO1IEHOTHUECKU), OMOCEPHBIIA.

JemMoHCcTpanum:

Tabmuupbl 1 cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpraHU3allUd >KUBOU
OPUPOIBD).

O6opynoBanue: mojaesb MoJiekybl JTHK.



Tema 3. XuMHYeCKHH COCTAB M CTPOCHHUE KJIETKH.

XHUMHUYECKUM COCTAB KJIETKA. XUMHUYECKHUE JIEMEHTBI: MAKPOJIEMEHTBI, MUKPOJJIEMEHTBI.
Bona u MuHepanbHbIe BEIIECTBA.

OyHKIMM BOABI U MHHEPAIbHBIX BEHIECTB B KieTke. llomnep:kaHue OCMOTHYECKOTO
OastaHca.

benku. CocraB u cTpoeHne 6enkoB. AMHHOKHUCIOTHI — MOHOMEPHI OenkoB. Hezamennmeble
U 3aMEHUMBIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEITKOBOI
MOJIEKYJIbI (TIEpBUYHAs,, BTOpUYHAs, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoOMCTBa OeKoB. bronornueckrue PyHKIMKU OEITKOB.

depMeHThl — OHoONOrHUeckue Kartanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIM IIEHTD,
cyOctpatHas cneuupuyHocts. Kodepmentsl. Butamunbel. OtTiauuumss (QepMEHTOB  OT
HEOPTaHUYECKHUX KaTaJIUu3aTOPOB.

VYrneBoabl: MOHOCaxapuIsl (III0K03a, prubo3a u 1e30kcuprdo3a), nucaxapuibl (caxaposa,
JaKTo3a) W MojJucaxapuibl (Kpaxmaj, IJIMKOI€H, LeJUIojo3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  Tpurmuuepuabl, Qocomunuasl, crepouasl. ['uapoduinbHO-rUAPO(HOOHBIE
cBoiicTBa. bruonornueckue QpyHkuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OCJIKOB M JIMIHIOB KakK
HMCTOYHUKOB YHEPTUM.

Hyxneunnossie kucnorsl: JIHK u PHK. HykieoTuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkuuu JHK. Ctpoenne u gynkunuu PHK. Bunet PHK. AT®: ctpoenue u
(dyHKIUU.

Huronorust — Hayka o kinerke. KinertouHas teopuss — npumep B3aUMOACHUCTBUS UACH U
(GakTOB B HAYYHOM MTO3HAHUHU. MEeTO/Ibl U3YUYEHUS KIETKH.

Krerka kak nenocrtHas xuBasg cucteMa. OOIIMe NpU3HAKKU KIIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mojnekyisl JIHK kak reHeTnueckuil annapar, cucteMa cCuHTe3a Oenka.

Tunel KIETOK: JyKapuoTHuecKass M mnpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
npokaproTuyeckon kinetku. Kierounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUECKON KIIETKH.
OCHOBHBIC OTIMYHS PACTUTEIHHOM, )KUBOTHON M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIUKC, UX (YHKLHH.
[Ina3zmatuueckass MemOpaHa, e€ cBoiWcTtBa M (QyHKuMH. [luTomnasma u €€ OpraHoubl.
OnnomeMmOpanubie opranous! kietku: II1C, annapat ['onbaxu, muzocomsl. [ToryaBToHOMHBIE
OpraHoOM/bl KJIETKU: MUTOXOHAPHUHM, IUIACTUABL. IIpOMCXOKIeHME MUTOXOHIAPUN W IUIACTHA.
Bunet nnactua. HemeMOpaHnHble OpraHoMabI KJIETKU: pUOOCOMBI, KJIETOYHBIN LEHTP, LIEHTPHUOIIH,
PECHHUYKH, )KTYTUKU. DYHKIUHA OPTaHOUIOB KJIETKH. BKIIroueHusl.

SAnpo — perynstopHblil neHTp KieTku. CTpoeHue siapa: siaepHas 000JI04Ka, KapuoIria3ma,
XPOMAaTHH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ineiinen, P. Bupxos, /Ixx. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®pankmun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHYECKHX JJEMEHTOB B  HEXKHBOW IPUPOIE»,
«Pacnpenenenrne XUMUYECKUX SJIEMEHTOB B JKMBOW MPUPOJIEN.



Tabmuipel 1 cxembl: «llepuognmyeckass TabnuIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIBIY, «brocuuTes 6enkay», « CTpoeHue MoJieKyibl 0enkay, «Ctpoenue hepMeHTa,
«Hyxnennossie kucnotel. JTHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuoTHYECKON
KIEeTKn», «CTpoeHue >KUBOTHOM KIETKW», «CTpPOCHHE PACTUTEIbHOW KIETKH», «CTpoeHue
NPOKAPUOTUYECKON KIIETKN», « CTpOCHUE sAapa KIETKN», « YTIEBOABDY, «JIUMUABD).

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHE ISl MPOBEACHUS HAOIIOACHMIA,
HU3MEPCHHM, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIBHBIX, JKUBOTHBIX M OaKTepHaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuast pabora Ne 1. «/3ydeHne KaTaIUTHYECKOW aKTHUBHOCTH (EPMEHTOB (Ha
MIpUMEPE aMIJIa3bl WIIM KaTalasbl)y.

JlaGoparopnas pabota Ne 2. «M3ydyeHue CTpOEHHUsI KJIETOK PACTCHUH, >XUBOTHBIX M
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpPENapaTax U UX OMHUCAHUE.

Tema 4. ’KusHenessTe IbHOCTh KJIETKH.

OOMen BemmecTB, WIM MeTa00OMM3M. AccuMwisiusg (IUIACTUYECKUM OOMEH) |
JTUCCUMWISIIUS (SHEPreTUUECKU 0OMEH) — IB€ CTOPOHBI €IMHOTO poiiecca MeTabonuszma. Posib
3aKOHOB COXPAHEHMSI BEIIECTB U DHEPTUHU B TOHUMAaHUHU MeTaboIM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbiid. Pons depmeHToB B 00MeHe
BEILIECTB U MIPEBPALICHUN SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas (¢a3el (orocuHTe3a. Peakiuu ¢doTocuHTE3A.
OddexTuBHOCTH (poTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BiusHue ycaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepur. 3HAYCHUE XEMOCHHTE3a IS JKU3HU Ha
3emie.

DOHepreTuueckuii oOMeH B  KieTke. PacmiersieHue  BEIIECTB,  BBIJCICHUE U
AKKyMYJIMPOBaHUE PHEPTUU B KIJIETKE. DTallbl SJHEpreTuueckoro ooMena. ['nmukonus. bpoxxenue
n ero BuAbl. KuCIOpOAHOE OKHUCIEHUE, WIM KJIETOYHOE JbixaHue. OKUCIUTEbHOE
dhochopunupoBanue. IPEKTUBHOCTH YHEPTETHUESCKOTO OOMEHa.

Peakuuu wmatpuyHoro cunre3a. ['enermueckas uHdopmarus u JHK. Peanmmzanus
reHeTu4eckol mHdopmanuu B KieTke. ['eHeTnueckuil Ko U ero cBoicTBa. TpaHCKpUILIUS —
matpuusblii cuaTe3 PHK. Tpancmsmus — OuocunTes 6enka. Iramnbl TpaHcasnun. Koguposanue
aMuHOKHUCIOT. Pos pubocoM B OnocuHTE3e OenKa.

Hexnerounsie ¢popmebl )ku3HN — BUPYCHI. MicTopus otkpbitust Bupycos (/1. Y. iBanoBckwmif).
Oco0EHHOCTH CTPOEHHUS U KU3HEHHOIO LKKiIa BUPYCOB. bakrepuodaru. bonesnu pacrenuid,
’KUBOTHBIX M YE€JIOBEKa, BhI3bIBacMble BUpycamu. Bupyc ummyHnoneduimra yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHasi TpaHCKpWMIMS, peBepra3a W uHTerpasza. lIpodunmakrtrka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, [. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u  cxembl: «Tunsl  nutanus», «Metabonuzm», «MUTOXOHAPUD,
«OHepreTuueckuil 0omMen», «Xmopomnacty, «Porocunres», «Ctpoenune JJHK», «Ctpoenue u
dbynkmmonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuii kom», «Bupycem,



«bakrepuodparn», «Ctpoenne u >ku3HeHHbIM 1mkia Bupyca CIIHMa, 6akrepuodaray,
«Permkanusa JITHK».

Ob6opynosanue: Monenu-ammiukanuu «Yaoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypbl JTHK.

Tema 5. PazMHoOkeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1muki, wid >KU3HEHHBbIM LUK KiaeTkd. MuTepdaza m mwuros. Ilpormeccsl,
npoTtekaromue B uHTepdaze. Pemnmukanus — peakuust marpuunoro cuaresa JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH HAa0Op — KapuUOTHUIl. JIUTIJIOMAHBIM M TaruIOWIHBIH XPOMOCOMHBIC
HaOopel. Xpomatuabl. LluTonornyeckue OCHOBBI Pa3MHOKEHUSI M UHIMBUIYATbHOTO PA3BUTHS
OpPTaHNU3MOB.

Jlenenue knetku — muto3. Craanu muto3sa. [Iporeccsl, nponcxoasume Ha pa3HbIX CTAIUAX
MHTO3a. BUOTOTHYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aroITo3.

DopMBbI pa3MHOKEHUSI OPTaHU3MOB: OECI0JI0e U 1M0I0Boe. Buabl 0ecronoro pa3sMHOKEHHUS :
JICJICHHE HAJIBOE, MOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TATUBHOE
pa3smMHOKeHUE. VICKyCCTBEHHOE KIOHMPOBAHUE OPTraHU3MOB, €0 3HAYEHUE JJIS1 CEJICKIINU.

[TosoBOE pa3MHOKEHUE, €TO OTIIMYUS OT OECIOIOrO.

Meito3. Ctanuu Mmeio3a. Ilpoueccel, mpoucxoasue Ha craausx Mmeinosa. IloeaeHue
xpoMmocoM B mero3e. Kpoccunrosep. bruosiornueckuii CMbICI U 3HaYEHUE MEi03a.

["ameTorenes — npouecc 00pa30BaHUs MOJIOBBIX KJIETOK Y *UBOTHBIX. [l0JI0BBIE Kemne3bl:
CEMECHHUKH U sSuYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJIOBBIX KJIETOK — rameT (CcrepMaTo30uj,
SAUIEKIIeTKA) — crepMaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMIICKIETOK U
cnepmato3on1oB. OmogorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPUOHANIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbkl AYMOPUOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: JAPOOJICHUE, TacTpyJIsIIus,
opraHoreHnes. IToctamOpuonanbHoe pa3BuTue. THUIBI TOCTAMOPUOHATBHOTO Pa3BUTHS: MPSMOE,
HernpsiMoe (IMYMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKIAEHHBIE YPOJCTBA.

Poct u pa3Butne pactenuii. OHTOTEHE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAIUH
pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubl u cxembl: «DOpMbI pa3MHOKEHUSI OPTAHU3MOBY, «J[BOMHOE OILIOOTBOPEHHE Y
LIBETKOBBIX pacTeHUl», «BereratnBHOE pa3MHOXKEHHE pacTeHUN», «J/lemeHne KieTku
O0akrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieToyHbId LUK,
«Pemmkamusa [JHK», «Murtos», «Mehos», «IIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJICKOMUTAIOIINUX U YEJIOBEKa», «OCHOBHBIE CTAJIMU OHTOT€HE3A.

OO6opynoBaHKe: MHUKPOCKON, MUKporpenapatbl «CrnepMaTo30uabl MIIEKOTUTAIOIIETO,
«SlinekneTka MieKonuTaroumero», «KapuokuHe3 B KJIETKaX KOpEIIKa JyKa», MarHUTHas
Moenb-antuinkanus «Jlenenne kinetkuy, moaens JJHK, Mogens Mmetadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «HabGmtonenne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa JIyKa Ha
TFOTOBBIX MUKPOMIPENApaTaxy.



Jlabopatopuass pabora Ne 4. «/3yueHue CTpoeHHs] TOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 MK3BMEHYHBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHeTUkH. McTopusi pa3BUTHSL TEHETUKH. Ponb 1UTONOrMU H
AMOPHOJIOTUN B CTAHOBIICHUU T€HETHKHU. BKI1aJ pOCCUICKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE
TCHETUKA. METOoabl TEeHETHKU (THUOPHIOIOTHYCCKUAN, ITUTOTEHETUICCKUN, MOJEKYIISIPHO-
reHeTuueckuit). OCHOBHbIE T€HETHUECKUE MOHATHS. [ eHeThuuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTM  HACIENOBAaHWUS  NPHU3HAKOB, yCTaHOBIEHHble [. Mennenem.
MoHorubpuIHOe CKpEIIMBaHKWE. 3aKOH €ANMHO-00pa3usi THOPHUIOB TMEPBOTO TOKOJEHUS.
[IpaBuiio qOMUHMPOBaHHU. 3aKOH PaCIIEIUIEHNs] IPU3HAKOB. | nmore3a uncTorsl ramer. [lonmnoe
Y HETIOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe CKpeniMBaHuWe. 3aKOH HE3aBUCUMOTO  HACIEJOBaHUS  MPU3HAKOB.
[{uroreneTnyeckre OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUSA. AHaTU3UpYIOIIEe CKpElIUBaHUE.
Hcnonb3oBaHre aHAIM3UPYIOLIETO CKPEITUBAHUS JJIs OTIPEIeNICHUs] TeHOTUIIA OCOOH.

CuemsieHHOe HaclieqoBaHue npu3HakoB. Pabora T. Moprana 1o CHEMIEHHOMY
HACJIEJOBAaHUIO I'eHOB. HapylieHue cuerieHus: FreHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneTuka nona. XpoMOCOMHOE ONPEAEICHUE TM0Ja. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsle W TeTeporameTHble OpraHu3Mbl. HacnegoBaHwe NpH3HAKOB, CLUEIUICHHBIX C
ITOJIOM.

N3menunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIEACTBEHHAS U HACIIEACTBEHHAsA. Posb cpensl
B HEHACJTEACTBEHHOW HM3MEHYMBOCTH. XapaKTEpUCTHUKA MOJIU(PUKAITMOHHOW H3MEHYHBOCTH.
Bapuanmonusiil psan n BapuanronHas kpusas. Hopma peakiuu npusHaka. KonudyecTBeHHble 1
Ka4ueCTBEHHbIC MMPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBennas, uiv reHOTUNIAYECKasi, U3MEHYMBOCTh. KOMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 W MOJIOBOM TIPOIECC — OCHOBA KOMOWHATHBHOM HM3MEHYMBOCTH. MyTarmoHHas
M3MeHUYNBOCTh. Kilaccuuxarusi myTtanmii: T€HHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
MpUYUHBI MyTaluii. MyTareHHubie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJ0B B HACJIEACTBEHHOM
n3menunBocty H. M. BaBunoga.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka denoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TEHETHKH YEJIOBEKA:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, I[MTOTCHETUYECKUN, OMOXMMUYECKHM, MOJIEKYJISPHO-
reHeTnyeckuii. COBpPEMEHHOE OIPENCICHUEe TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
T€HOTUIIMPOBaHUE, B TOM uuciie ¢ nomoibto [I1[P-ananu3a. HacneacTBeHHble 3a00sieBaHUs
YeJioBeKa: TeHHble 0oJie3HH, OOJIE3HH C HACIEJACTBEHHON MPEeapacroIoKeHHOCTHIO,
XpOMOCOMHbIE Ooiie3Hu. ComaTHdeckre M TreHepaTuBHble MyTanuud. CTBOJOBBIE KIETKH.
[IpuHune! 310poBOro o0pasa >KU3HU, TMArHOCTUKH, MPOPUITAKTUKH U JICYEHUSI T€HETUYECKUX
Oone3Heil. MeauKko-TeHeTUUeCKOe KOHCYJIbTHUPOBAaHHE. 3HAUYCHHUE MEIUIMHCKOW T€HETHKU B
NpeIoTBPAIICHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YelloBeKa.

JleMoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Peconckuii, H. 1. BaBunos.



Tabmuibl u cxembl: « MOHOTHOPHUIHOE CKPENTUBAHUE U €TO ITUTOTEHETUYECKass OCHOBAY,
«3aKOH pacUIeIUIEHUs W €ro IUTOre€HEeTUYeCKass OCHOBa», «3aKOH YHCTOTBl TaMeT»,
«lurubpunnoe ckpemuBanue», «lluTosornyeckue OCHOBBI JAUTHOPHUIHOTO CKPEUIMBAHUAY,
«Merno3sy, «B3aumMoaencTBIEe aJUIENIbHBIX T€HOB), «[ e HETHYEeCKne KapThl paCTEHUMN, )KUBOTHBIX
U 4YelnoBeka», «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACJIEAOBAaHUs, CLEIIEHHOTO C IOJIOM,
«Kapuotumbel YejgoBeKa € KUBOTHBIX», «Buasl u3MeHUMBOCTHY», «MomudukarmonHas
M3MEHYHMBOCTHY, «HaciemoBanue pesyc-dakropa», «I'eHeTnKa rpynmn KpoBu», «MyTalmoHHas
U3MEHYUBOCTD.

O6opynoBanue: Monenu-anuinkauuu «MoHorubpuaHoe ckpemuBanue», «HenonHnoe
JTOMHUHHpOBaHUEY», «JluruOpumaHoe ckpeniuBanue», «llepexkpécT XpoMocom», MHUKPOCKON U
MUKpornpenapar «/pozodpuna» (Hopma, MyTauuu (GOpMbI KpbUIEB U OKPACKU Tesa), repdapuid
«I"0pox OCEeBHOW».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast padota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPHUIHOTO U TUTHOPUTHOTO
CKpEILUBaHUA Y APO30(HUIbl HA TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnas padota Ne 6. «M3yuenrne MoauuKaliMOHHOW U3MEHYUBOCTU, TTOCTPOCHHE
BapUALIMOHHOTO PsiJia U BApUALIMOHHOM KPUBOW.

Jlabopatopnass pabora No 7. «AHaimm3 wMyTanuil y Apo30duiabl Ha TOTOBBIX
MHKpOIIpernapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W Opouecc. 3apoKIECHUE CEeNeKIMU U qomectukanud. Yuyenue H. U.
BaBunoBa o 1eHTpax MPOMCXOXKACHHUS W MHOT0oOpasus KyJbTYpHBIX pacTeHuid. LleHTps
MPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpPOJa, ITaAMM.

CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MaccoBbIi U MHAMBUAYAJIbHBI OTOOPHI B CEJIEKIUU
pacTeHul 1 KUBOTHBIX. OLIEHKa IKCTephepa. BAN3KOPOICTBEHHOE CKPEIIMBAHNE — UHOPUJIMHT .
Uucrtas nunua. CkpeluBaHME YHCTBHIX JUHUW. [erepo3uc, wuiauM TruUOpHUIHAs —CuUJa.
HeponctBenHoe ckpemmuBanue — ayTopuaunr. OtmanéHHas rulOpuam3anus W e€ yCIeXH.
HckyccTBEHHBIM MyTareHe3 M IOJYYEHHUE NOJIUIUIONAOB. JIOCTHXKEHMS CEJIEKIIMKA PACTEHUM,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buotexHonmorusi kak otrpacibp Npou3BOJCcTBA. ['€HHAas WHXXEHEpHUs. Tamnbl CO3/IaHMS
pekomOunantHot JIHK wu Tpancrennsix opranusmoB. Kierounass wumxkenepus. Kierounsie
KYJIbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHUE pacTeHU. KIIOHMpOBaHNE BBICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJOTMYEeCKMe M H3Thueckue mnpodiembl.. ['MO —
Tr€HEeTUYECKU MOANUPUIIMPOBAHHBIC OPTraHU3MBI.

JlemoHCTpanuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.

Tabmuupbl u cxembl: Kapta «LleHTpbl MPOUCXOXKACHUS U MHOTO00pa3usi KyJbTYpPHbIX
pactenuity, «llopoapsl fOMaIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHUi», «OTnanéHHas
rubpuanzanus», «Pabotel akagemuka M. @. HBanoBay, «llomummonaus», «OO0BEKTHI
ouorexHomorum», «Kierounple KynbTypsl U KIOHUpOBaHUE», « KOHCTpyHpOBaHHME U MEPEHOC
TE€HOB, XpPOMOCOMY.



O6opynoBanue: MyJSDKH TUIOJOB U KOPHEIUIOAOB JUKHX (POPM M KYJNBTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03IiCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHIKEHHUSI CEJEKLIMU PACTEHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO0 (€pMy, COPTOUCIIBITATEIbHBIA YYAaCTOK, B TEIUIMYHOE
X035IMCTBO, JIJAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[Ipenmnocbuikn BO3HUKHOBEHHMS SBOJIIOLMOHHON TEOPUH. DBOJIIOLMOHHAS TEOpUS U €€
MecTO B OnoJoruu. BiusiHue 3BOTIOIMOHHON TEOPUH Ha pa3BUTUE OMOJIOTHUU U APYTUX HAYK.

CBuzerenbcTBa 3BoMOLUU. llaneoHToNOrMUEecKUe: MNOCAEAOBATENBHOCTD MOSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOM JIETOMHCH, NepexoiHble GopMbl. buoreorpaguueckue: cXoacTBO
U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJICTBA U PA3IUYMUsl AMOPHUOHOB PA3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC, PYJAMMEHTApHBIE OpPTaHbI,
aTaBuU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOACTBO MEXAHU3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MYTEH Y BCEX OPraHU3MOB.

OpomonnonHas Tteopust Y. JlapBuna. IIpeanochlnkyi BO3HMKHOBEHUS JapBUHHU3MA.
JIBWKyme Cuiabl JBOMIONMU BUIOB 10 JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE TMPHU
OTPaHUYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAs HW3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBomouu (CTI) u e€ 0CHOBHbBIE TTOJIOKECHHS.

MuxkposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBvkymue cuiibl (hakTophl) SBOJIONUUA BUAOB B Mpupoje. MyTallMOHHBIA MPOIECC U
KOMOWHATUBHAs W3MEHYMBOCTh. llomynsiiimoHHbIE BOJMHBI W Jpeid reHoB. M3omauus u
MUTpaIys.

EctecTBenHbIit 0T0Op — HampaBisitouit ¢aktop sBojtonur. PopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysbTatr 3BoJtouu. [Ipumepsl npucnocoOneHui
y opraau3MoB. ApoMopd03bl U UIUO-aJANTALINH.

Bun u BupooOpazoBanue. Kpurepum Buga. OcHOBHblE (QOpPMBI BHI000pA30BaHUS:
reorpaduueckoe, 3KOJIOrHUecKoe.

MakposBomorusi. @opmbl dBoMOIMEU:  PUIETHYECKAs, TUBEPreHTHAsl, KOHBEPreHTHAas,
napauienbHas. HeoOpaTuMOoCTh 3BOJTIOLIMH.

[IpoucxoxnaeHne  OT  HECHEUMATU3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cnenuanu3auvsa. AJanTuBHas paguarus.
JemMoHCcTpanum:

[Toprpetsr: K. JIunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, ®. Mromiep, A. H. CeBepuios.

TaOmupl u  cxembl: «Pa3BuTue OpraHMYecKoro Mupa Ha 3emie», «3apOoAblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®PopMbl OOppObI 3a CyIIECTBOBAHUEY,



«EctectBennblii  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHuit», «MHoroobpasue Mmopo
KUBOTHBIX), «lTomynsiumy, «MyTanmonHas M3MEHYUBOCTHY, «Apomop}o3sby,
«Mnnoananramuuy, «O0mas nereHepauus», «JBmwxymnme cuibl 3Bomouun», «Kapra-cxema
mapipyTta nytemectBusi Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocodieHHOCTh
opranu3zMoBy, «I'eorpaduyeckoe BUI000pa3oBaHuE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O06opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op MJIOJ0B U
ceMsiH, KoJuteKIus «[IpuMepbl 3alUTHBIX TPUCTIOCOOJICHUH Y dKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS 3BOJIIOLUIY, 00bEMHASI MOJIENb « CTPOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KOJUIEKIUs «DOpPMbI COXPAaHHOCTU HCKOMAEMbBIX
KUBOTHBIX U PacTEHU», Moenb anrmukaius «llepekpéct xpoMocomy, BiIaKHbIE MpenapaThl
«Pa3Bute Hacekomoro», «Pa3BuTHE NATYIIKWY», MUKporpenapar «Jlpozoduna» (HOpMa,
MyTaluu GOpMbI KPbUILEB U OKPACKU TEJA).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B IO MOPGHOIOTHUECKOMY KPUTEPHUION.

Jlabopatropnas pabora Ne 2. «Omnucanue NPUCIOCOOJEHHOCTH OpraHu3Ma H  e¢
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE€ MPEICTABICHUS O 3apPOKICHUM KU3HU. HaydHble TMIOTE3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: a0UOreHe3 W MaHcrnepMus. XUMHUYECKas SBOIIONUA. AOHMOTEHHBIN CHUHTE3
OpraHUYEeCKUX BEIIECTB M3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHYECKOoU 3BositoIuu. HavanbpHblie Tanbl 6uosiorndeckoi spomtonun. ['mnoreza PHK-mupa.
dopMupoBaHue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHUE MPOTOKIECTKHU. [IepBbie KIETKH U UX
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButune xxu3nu Ha 3emiie 1o 3pam u nepuoaaM. Karapxeit. Apxeiickas u mpoTepo30ncKas
apsl. [1aneo3oiickas spa u e€ nepuoipl: KEMOPUNHCKUHN, OPTOBUKCKUN, CHUTYpUNCKUHN, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMAaTa W TEOJOTMYecKUx mpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUU
PacCTUTEILHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHUW M KUBOTHBIX. [losiBiieHume,
pPacUBET ¥ BEIMHUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYECKOro MUpa Kak OTpakeHHE 3BOIONUUA. OCHOBHBIE CUCTEMATHUYECKUE
IPYIIbl OPTaHU3MOB.

OBOJIIOLIMST  YeloBeKa. AHTPOINOJOrusi Kak Hayka. Pa3BuTue mnpeacTaBieHUd o
MPOUCXOXKJICHUH YesloBeKa. MeTobl u3ydeHus anTpornoreHesa. Cxo/ICTBa U pa3linyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue cunbl ((akTopbl) aHTpomoreHe3a. HaciencTBeHHas W3MEHYMBOCTh U
€CTECTBEHHbIN 0TOO0p. OOIIeCTBEeHHBIN 00pa3 HKU3HU, U3TOTOBIICHUE OPYAUI TPy Aa, MBIIILJICHHE,
peusb.

OCHOBHBIE CTaIWH W BETBHU DBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMENbIil,
UYenoBexk mnpsaMmoxoasmui, YenoBek HeanaepranbCckuii, YenoBexk pasymublid. Haxonxn
MCKOMAaeMbIX OCTaTKOB, BpEMs CYILIECTBOBaHMs, 00JACTh paCIPOCTPAHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HU, OPYIHS.



Yenoseueckne packl. OCHOBHBIC OOJIBIIIME pachl: €BPOICOUAHAS (€Bpa3uiicKas), HETPoO-
aBcTpaliougHasi  (PKBaTopHalibHasl), MOHTrOJOHWAHAas (a3uarcko-aMepukaHckas). UepTsl
NPUCIOCOOJICHHOCTH TMPEACTaBUTEICH YENIOBEUECKHX pac K YCIOBHUSIM CYHIECTBOBAHUA.
EnunctBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapsuH.

Tabnuiel u cxembl: «Bo3HukHOBeHHE COJIHEUHON CHUCTEMbD», «Pa3BUTHE OPTraHUYECKOTO
mupa», «PactutenpHas kietka», «KuBoTHas kieTka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YesloBeKa M 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajIeOHTOJOTUYECKUX HaXOI0K
IIPEJKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHenmme moam», «/pesrue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKkrue paco».

O6opynoBanue: wmyispku — «lIpoucxoxxnenue yenoBeka» (OHOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAHTPONa, HEaHIepTalblla, KPOMAaHbOHIIA), CIICTIKH HIIK W300paKeHHsS] KAMEHHBIX OpYIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIEPhl, pyOuiia, ckpebiia), TeOXpOHOJOTHYECKas TabIuIIa,
KOJUIEKIHS «DOpMBI COXPAaHHOCTH UCKOMIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue uCKomaeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUJIEKIIUSIX).

DKCKypcHsi «IBOJIOLKS OPraHMYEeCKOro Mupa Ha 3emsie» (B €CTECTBEHHO-HAyYHbIH WITU
KpaeBeIueCKUil My3ei).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.

DKoJIorMsd Kak Hayka. 3agaud W pa3fenbl 3KOJOTMU. MeTolbl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOWTaHMSI ~ OpPraHM3MOB:  BOJHAs,  HA3EMHO-BO3JYyIIHAs,  IOYBEHHAas,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kiaccudukanus skomorudeckux (HaxTopoB: aOMOTHYECKUE,
OMOTUYECKHE U aHTPOTIOTeHHBIE. [IefiCTBHE AKOTOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtnueckue  QakTopbl:  CBET, TeMIlepaTypa, BiIaKHOCTb.  Ddoronepuoausm.
[Ipucnoco6neHus: OpraHu3MoB K JeHCTBHIO aOMOTUYECKUX (PaKTOPOB. bruonornuyeckue puTMel.

buotnueckue Qakroppl. Bumbl OHMOTHYECKUX  B3aMMOJCUCTBHM:  KOHKYPEHITHS,
XUITHAYECTBO, CUMOMO03 U ero ¢opmbl. [lapasuTusm, kooneparus, MyTyain3M, KOMMEHCAITH3M
(KBapTUPaAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHWE OMOTUYECKUX
B3aUMOJICUCTBUI JIJIsl CYILIECTBOBAHUS OPIaHU3MOB B IMIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Tomyisiuud. OCHOBHBIE IOKA3aTENM MOMYJISALMH:
YUCJIEHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEPTHOCTh, HPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuupl u cxemsl: kapta «lIpupoansie 3061 3eminn», «Cpellbl 0OMTaHUSI OPTaHU3MOBY,
«Doronepuoguzm», «llomynsunn», «3aKOHOMEPHOCTH pPOCTa YMUCICHHOCTH MOMYJISIUN
uHy30pun-Tyhenpkny, «Ilumessie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:



Jlabopatopnas pabota Ne 3. «Mopdonoruaeckne 0COOEHHOCTH PaCTCHUN U3 Pa3HBIX MECT
oOUTaHUS.

JlabopatopHas pabota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padora Ne 2. «IloacuéT MIOTHOCTH MOMYJISIUI pa3HbIX BUJOB PACTCHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  Ouoneno3. CrTpykrypbsl  OWOIIEHO3a:  BHUJOBas,
POCTPAHCTBEHHAs, Tpodpuueckas (muiienasi). Bunbi-nomunantel. Csizu B OHOLIEHO3E.

DKoJyioruueckre cuctembl (d9kocucteMbl). [lonstre 00 skocucTeMe U OUOTeoIEeHO3E.
OYHKIIMOHAIBHBIE KOMITIOHEHTBl JKOCHUCTEMBI: TMPOAYLEHThI, KOHCYMEHTBI, PpPEIyICHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPrUu B IKOcUcTeMme. Tpoduueckue (MHILEBBIE) YPOBHU
skocucteMbl. IlumeBble nenu u cetu. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBL: OHoOMacca,
MPOAYKLIHUS. DKOJOTMYECKUE NUPAMHIBLI: TPOIYKIWH, YHCIEHHOCTH, Ouomacchel. CBOMCTBa
DKOCUCTEM: YCTOWUMBOCTD, CAMOPETYJ LN, pa3BuThe. CyKIECCusl.

IIpupoaHble 3KOCHCTEMBI. JKOCHCTEMBI O3€p M peK. OKOCUCTEMA XBOWHOIO WIIH
IIMPOKOJUCTBEHHOT O JIeca.

AHTpONOreHHbIE IKOCUCTEMBI. ATPO3KOCHUCTEMBI. YpOo3kocucTeMbl. buonorunueckoe u
XO3SIIICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobOpasue kak (axktop ycroilunBocTu skocucteM. CoXpaHeHHne OMOJOTHYECKOrOo
pazHooOpasus Ha 3emIie.

VYuenue B. 1. Bepnazackoro o 6uocdepe. I'panuiipl, coctas u cTpykTypa onochepst. JKupoe
BelmecTBo M ero (QyHkuuu. OcobeHHocTH Ouocdepsl Kak riI00aJbHOM 3KOCUCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB U OMOr€OXMMHUYECKHE IMKIbI JIEMEHTOB (yIiiepoja, as3oTa).
3oHanbHOCTHL OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B Onochepe 3eMiu. AHTpONOreHHbIe U3MeHeHus B ouocdepe. ['odaapHbIe
AKOJIOTUYECKUE MTPOOIIEMBI.

CocymiecTBoBaHre IpUpoOAbl U yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBA
ycToiunBocTr Onochepsl. OCHOBA pallMOHATBHOTO YIPABIECHUS MPUPOIHBIMU PECYPCAMU U HX
UCIIONIb30BaHue. JlocTuxkeHUs: OMOJIOTUH U OXpaHa IPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubr u cxemsl: «IlumeBsie ey, «buoreHo3: cocTaB U CTPyKTypa», «IIpupomnbie
coobmectBay, «llemn nuTaHus», «IKojmormueckas mupamuna», «buochepa u uemomexy,
«JKocucTeMa HIMPOKOJIUCTBEHHOIO Jeca», «IDKOCUCTEMa XBOMHOro Jjecay, «buoneHo3
BofoéMa», «ArpoueHo3», «lIpuMepHble aHTPOIMOIeHHbIE BO3JACUCTBUS Ha MPUPOIY»,
«BaxHenre UCTOYHUKMU 3arpsi3HEHHs] BO3JlyXa W TPYHTOBBIX BOA», «llouBa — BakHeunmas
cocrapJsitoias onochepsn», «PakTopsl Aerpananuu nousy, «[lapaukossiii 3 dext», «DakTopsl
PaIMOAKTUBHOIO  3arps3HEHUS ouochepn», «Obmass  cTtpykrypa  Ouocdepb»,
«Pacnpoctpanenue >xu3zHu B Ouochepe», «O30HOBBIA 3kpaH Ouochepw», «KpyroBopor
yraepoja B onocdepe», «KpyroBopoT azora B mpupoie».

O6opynoBanue: MOJENb-anTUIMKAIMS « TunnyHble 6M0LIeH03bD», Tepbapuil «PacTuTenbHbIe
coobmiecTBay, Koywieknuu «buoreHo3», «Bpemutenun BaKHEWIINX CEITbCKOXO03HCTBEHHBIX
KyJbTYp», TepOapuu U KOJUIEKUIMHU PACTEHUH M KUBOTHBIX, MPUHAJICKALIIUE K Pa3HbIM



AKOJIOTHYECKUM TpyImaM oHOro Buja, KpacHas kaura Poccuiickoit deneparum, n3o0paxeHus
OXPAHSIEMBIX BUJOB PACTCHUU U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110 BUOJIOTI'NH
HA BA30BOM YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHMUA

Cormacuo OI'OC COQO, ycraHaBnuBalOTCS TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
00yYarouMMUCs MporpaMM CpeIHEro o0LIero 00pa3oBaHUs: IMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX PE3YJBTATOB OCBOCHUSA MpeameTa «bHOJIOrHsS» BbIIEICHBI
CJIEYIONIME COCTABJISIONIME: OCO3HAHHWE OOYyYalOMMHUCA POCCHUICKON  Tpa)kJaHCKOM
UJICHTUYHOCTA — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEJIbBHOCTH U CaMOOIIPENIEIICHUIO,
HaJlM4yue MOTHUBAIIMM K OOYUYEHHMIO OHMOJIOTHH, IIEJICHAIIPaBICHHOE pPa3BUTHE BHYTPEHHHX
yOexKACHUN TUYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEW U MCTOPUYECKUX TPAAUIUN pa3BUTHUS
OMOJIOTUYECKOTO0 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolmMXcCsl PyKOBOJICTBOBATHCS B
CBOEU  JEATEIBHOCTA LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IIPUCYLIMMHU  CHUCTEME
OMOJIOTUYECKOTO O00pa30oBaHUs, HAIUYHE HKOJOTHYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH )KU3HEHHBIC TLIAHBI.

JIM4HOCTHBIE PE3YJIbTaThl OCBOCHUA NpeaMera «bHOJIOTHsS)) HOCTUTAlOTCS B €IIMHCTBE
y4eOHON M BOCIUTATEIHHOM NESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUCKUMU
COLMOKYJIbTYPHBIMU, UICTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IIPUHSATHIMU B
oOIIiecTBEe MpaBWJIAMH W HOPMaMU TOBEACHHUS U CIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHUS,
CaMOBOCITUTaHUSA U CAMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEW MO3WLMH JIMYHOCTH, MATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOIOPSIKY, YETOBEKY TPYJla U CTApUIEMYy IOKOJICHUIO, B3aMMHOIO
yBaXEHUsA, OEpeHOro  OTHOIIEHWS K  KyJIbTYpHOMY  HACJIEIUI0 W  TPATUIUSAIM
MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickon denepanuu, Npupoae U OKPYKAIOLIEH Cpee.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeaMera «bruosorus» T0mKHBI OTpaKaTh
TOTOBHOCTh U CITIOCOOHOCTh O0YUAOIINXCS PYKOBOJICTBOBATHCA CHOPMUPOBAHHON BHYTpPEHHEH
MO3ULIHUEN JIMYHOCTH, CUCTEMOM UEHHOCTHBIX OPUEHTAlWW, TMO3UTUBHBIX BHYTPEHHHUX
yOCXKIIEHU, COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIecTBa,
paclIMpEeHrEe KU3HEHHOTO OMbITa W OIBITA JACATEIIBHOCTH B MPOLECCE Peaan3allui OCHOBHBIX
HaMnpaBJICHUI BOCTIMTATEIbHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKTAHCKOW TMO3ZUIMHM  OOydYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLUMOHHBIX MpaB U OOS3aHHOCTEH, YBa)K€HUE 3aKOHA W
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NIEATENLHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIIeHNH Y4eOHBIX U MO3HABATEIBHBIX 33144, BBIMOJTHEHUN OMOJIOTHIECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONpPEAENATh COOCTBEHHYIO TO3UIMI0 IO OTHOLIEHUIO K SIBICHUAM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YyMEHUE YYUThIBaThb B CBOUX JICUCTBUSX HEOOXOJAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMH [IEHHOCTSIMH M COLIMAJIBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJIHCHHS YUYCOHBIX,
II03HABATENIbHBIX M MCCIEAOBATENbCKUX 3a7a4, YBAKUTEIBHOTO OTHOLICHHWS K MHEHMIO
OMIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN IPaKJaHCKOW UICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoamHOM, TOpAOCTH 3a CBOM Kpau, CBOO
Ponvny, CBOM SA3bIK U KyJBTYpPY, IPOLLIOE U HACTOSAIIEE MHOIOHAIMOHAIIBHOIO Hapoaa Poccuu;

LICHHOCTHOE OTHOLICHWE K MPUPOJHOMY HACICAUI0 M IaMATHUKAM IIPUPOLBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJIOTUH,
MOHUMAaHUsl 3HAa4YeHUs1 OWOJOTMM B TO3HAHWU 3aKOHOB TMPUPOJBI, B KU3HU YEIOBEKa U
COBPEMEHHOT0 00IECTBA;

uzeitHas yoex1EHHOCTh, TOTOBHOCTH K CIIyKEHUIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JIyXOBHBIX IEHHOCTEW POCCUNCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIIMIO K TPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJAUTEISAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATHS EHHOCTEN CEMENHOMW )KU3HHU B COOTBETCTBHUM C TPAOUUIMSAMU Hapoa0B Poccnu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOT'O U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHMMAaHHUE SYMOLIUOHAIBHOTO BO3JIECTBUS KHUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4yeCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHUsA, (POPMHUPOBAHUA KYJbTYPbl 310POBb U
IMOIMOHAJIBLHOIO 0JIarONmOJIyUns:

MOHMMAaHUE U pealn3alysi 310pOBOT0 U OE30MacHOr0 00pasa KHU3HU (310pOBOE MUTAHUE,
COOJII0/IEHE TUTUEHUYECKUX MPaBUiI U HOPM, cOAJTaHCUPOBAHHBIN PEKUM 3aHSATUN U OTIbIXA,
perynsipHas ¢u3nueckass AaKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOUIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHUMAHWE IIEHHOCTH TPaBUJ WHAMBUAYATLHOTO ¥ KOJUICKTUBHOTO 0€30MacHOTO
MOBEAECHHUS B CUTYAUAX, YITPOKAOIMINX 3J0POBBIO U KU3HU JIIOAEH;



OCO3HAHMWE TOCIEACTBUH W HEMPUSITHS BPEIHBIX MPUBHIYCK (YIMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypEHHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K aKTUBHOM €SI TEIbHOCTH TEXHOJOTUYECKON U COLIMAIIbHON HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTENBHO  BBINOJHATH  TaKYIHO
NEATEIbHOCTD;

UHTEpEC K pa3audHbIM cepaM npodecCHOHANbHON NEATEIbHOCTH, YMEHHUE COBEPIIAThH
OCO3HaHHBIN BHIOOP OyTyIIel MPoPecCuu 1 peaqTu30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIJIaHBI,

TOTOBHOCTh M CITIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIIECHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMUS,

MOBBIIIIEHUE YPOBHSI SKOJOTMYECKON KYyJIbTYpPhl: MNPUOOPETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLICHKU UX BO3MOXHBIX MTOCIEACTBUI JJIs1 OKPYIKAIOIIEH CPEbI;

OCO3HaHME rI00aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

CIIOCOOHOCTH MCIOJIB30BATh MPUOOpPETAaEMbIe NMPU U3YUCHUH OWOJIOTHH 3HAHUS U YMEHHUS
IIPU pPEIICHUU MPOOJEM, CBA3aHHBIX C PAIMOHAIBLHBIM IPUPOIOIOIb30BAaHUEM (COOII0/IEHNE
MpaBUJ MOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCUCTEMaX,
OXpaHy BHUJIOB, IKOCUCTEM, OHOCchepsbl);

AKTUBHOE HENPUATHE ACUCTBUH, NMPUHOCAIIMX BpPEH OKPYXKAKOIIECH MPUPOJHOW CpEIe,
yMEHHUE MPOTHO3UPOBATh HEOIArOMPUSTHBIE YKOJIOTHYECKUE TTOCIEICTBHS MPETPUHUMAEMBIX
JNEWCTBUM U IPEAOTBPALLATH UX;

HAJIMYKME PA3BUTOTO SKOJIOTHYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpPhI, OIBITA
NEATEIbHOCTH JKOJIOTMYECKOW HANpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMM B
[103HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K YYacCTHUIO B
MPAKTUYECKON JEATETbHOCTH SKOJIOTMUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HaykKu ¢ OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha JUajore KyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3IKOBOW M YATATEIBCKOM KYJIBTYPBI KaK CPEICTBA B3AUMOJECHCTBHUSA
MEXK]Ty JIFOJIbMH M TIO3HAHUS MUDA;

NOHUMaHue cnenupukyd OMOJOTMM KAaK HAyKH, OCO3HAHHUS €€ poyin B (POPMUPOBAHUU
PaIMOHAIIBHOTO HAYYHOTO MBIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYIKaAIOIIEM
MUpPE KaK O EIUHCTBE TMPHUPOJbI, YEIOBEKAa M OOIECTBA, B TO3HAHWU MPUPOTHBIX
3aKOHOMEPHOCTEHN M pelIeHuu Ipo0ieM COXpaHEeHHs MPUPOHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJII COBPEMEHHOW LMBWIM3ALUU: 00ECrIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemaTh pecypcHbIe MPOOIEMbl PA3BUTHS YEIOBEUECTBA, MOMCKA MYTEH BHIXOA U3 TI00aTbHBIX
AKOJIOTHYECKUX MPOOIIEM U 00ECTIEUeHHS MePEeX0/1a K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATHBHOMY
MCIIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;



3aMHTEPECOBAHHOCTh B MOJTYYCHUH OMOJOTHYECKUX 3HAHUN B LEJSAX MOBBIIIEHUS OOIIEH
KyJbTYpbl, €CT€CTBEHHO-HAy4YHON TpPaMOTHOCTH, KaK COCTaBHOM YacTU (yHKIIMOHATIHHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEMOil IpU U3yueHUU ONOJIOTUH;

NOHMMaHUE CYIIHOCTHM METOJOB IIO3HAHUS, HCIOJIB3YEMBIX B ECTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble 3HaHMS JUIs aHauu3a U OOBSCHEHUS SIBICHUU
OKPY’KAaIOIIETO MHpa W NPOUCXOIAIIMX B HEM M3MEHEHHI, YMEHHUE AelNaTb OOOCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4YHBIX (AKTOB M HMMEIOIIMXCS JaHHBIX C LEJbI0 IMOJIyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA Ul PELICHMS
po0JIEM B pEAIbHBIX KU3HEHHBIX CUTYALHSIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOMU JEATEIIBHOCTH, TOTOBHOCTh OCYLIECTBIATH MPOEKTHYIO H
HCCIIEIOBATENIBCKYIO JEATEIbBHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHHIO U CcaMo0Opa3oBaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN MO OHMOJOTMM B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS y4eOHOTO mpeameTa «bHonorusy BKIIOYAIOT:
3HaUMMbIe I (OPMUPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEKIUCIUTUIMHAPHBIC
(MexxnpenMeTHbie) OOIEHAyYHbIE TMOHATHS, OTPAXAIOUUE IIEIOCTHOCTh HAYyYHOW KapTHHBI
MHpa W Crelr(UKy METOAOB MO3HAHUS, MUCIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO,
DHEPTHUS, SBJICHUE, TIPOIIECC, CUCTEMa, HAYYHBIN (haKT, IPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUsA, WCCIEIOBaHUE, HAOIIOJCHUE, HW3MEPEHHUE, OKCIEPUMEHT U JPYTUX),
YHUBEpCalIbHbIe y4eOHbIC NEUCTBUS (IMMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYIISTUBHBIC),
obecrieunBaroye GopMHUPOBaHNE (PYHKITMOHAITBHON IPAMOTHOCTH 1 COITUATTBHOM KOMIIETEHITUN
00y4aromMXxcsi, ClIOCOOHOCTh 0OYYAIOIIMXCSI UCTI0JIb30BATh OCBOSHHBIE MEXKIUCIUILIMHAPHBIE,
MHPOBO33pEHUYCCKAE 3HAHWUS WM YHHUBEPCAJIbHBIC y4YeOHBIC JCHCTBUS B IO3HABATCILHOM U
COLMAIBHOM ITPAKTHUKE.

MeramnpeaMeTHbIe pe3yabTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO OOIIETOo 00pa30BaHUS
JTOJKHBI OTPAXKATh:

OBJajieHHe YHHMBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSTENIbHO (POpMYyJIMpPOBaTh U aKTyaIM3UPOBaTh MPOOJIEMy, paccMaTpuBath €&
BCECTOPOHHE;

MCIIOJIB30BATh IPH OCBOSCHUH 3HAHUH MPUEMBI IOTHYECKOTO MBIIIJICHUS (aHAIN3a, CHHTE3a,
CpaBHEHMS, KiaccuduKaiuyu, 000OIIEeHUs), PACKPBIBATh CMBICT OHOJIOTUYECKUX TMOHITUN
(BBLIETISATH WX XapaKTePHBIC MPU3HAKHY, YCTAHABIUBATH CBS3H C IPYTUMHU TTOHATUSIMU);

OTIpeNeNATh TN NeATeIbHOCTH, 3ajaBas IMMapaMeTpPhl U KPUTEPUU WX JIOCTHKECHUS,
COOTHOCHUTbH Pe3yJIbTaThl I€ATEIbHOCTH C MOCTABICHHBIMU LEISIMU;

UCIOJIb30BaTh OUOJOTMYECKUE TOHSTHUS ISl OOBsiCHEHUs (AKTOB W SIBICHUN >KUBOU
IPUPOBL;



CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JACHYKTHBHBIC, IO AaHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYyIUPOBATH
BBIBOJIBI U 3aKJTFOUCHHS;

IPUMEHSTh CXEMHO-MOJICIIbHBIC CPEJCTBA JJIS MPEJCTABICHUS CYIICCTBCHHBIX CBSI3CH U
OTHOIICHUH B M3yYaeMbBIX OHMOJIOTMYECKHUX O0BEKTaX, a TaKKe MPOTHBOPEUYHI Pa3HOIO Poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTepUaTbHBIX
1 HEMaTePHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATCIHLHOCTh, OLICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OIICHUBAThH PUCKH TOCIIC/ICTBUN JEATEIHLHOCTH,

KOOPJIMHHUPOBATh M BBIMOJHATE PA0OTy B YCIOBHSIX PEATbHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHS:

BJIJICTh HAaBBIKAMH y4eOHO-HCCIICIOBATEIHCKON 1 MPOCKTHOMN JEATEIHPHOCTH, HaBBIKAMU
paspenieHus: IpooIeM, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOJ/IOB
pEIICHUS MPAKTUYECKUX 3aa4, TPUMEHEHUIO Pa3IMYHBIX METO/IOB ITO3HAHMUS,

UCIIOJIb30BaTh PA3JIMYHbIE BUJIbI JCSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMUS, €Tro
HMHTEpHpETalUU, TPeoOpa30oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX CUTyallUiX, B TOM YHUCJE MpU
CO37aHUU YUEOHBIX U COIMAIILHBIX MMPOCKTOB;

dbopMHpPOBATH HAYYHBIN TUI MBIITUICHHS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUCBBIMH
MOHSTUSIMU U METOJIAMH;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/Ja4M B 00pa30BaTEIbLHON JEATCIBHOCTH H
KU3HCHHBIX CUTYaIINsX;

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3a/ady, BBIIBUTATh
runore3y e€ pemieHus, HaXOIWUTh apTyMEHTHl MJIs JIOKa3aTeIbCTBA CBOWUX YTBEP)KICHUMA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHATM3UPOBATh MOTYYEHHBIC B XOI€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTUIECKU OIICHUBAThH
WX JIOCTOBEPHOCTD, TPOTHO3UPOBATh N3MECHECHHUE B HOBBIX YCJIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISITh IIEJICHANPABIICHHBIN MOUCK TEpPEeHOCa CPEJCTB U CIOCOOOB NIEHCTBHS B
Mpo()eCCUOHATIBHYIO CPENY;

YyMETh TEPEHOCHTh 3HAHHUS B TIO3HABATEIBHYIO H  TMPAKTUYECKYI0  00JacTu
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIE WJCH, MpEJIaraTb OPUTHHAIBHBIC TMOAXOABl W PEIICHHS, CTABHUThH
MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) paboTa ¢ nunpopmanueii:

OPHEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHMKAX WH(POPMANHK (TEKCTE Y4eOHOro MOoCcoOus,
HAYYHO-TIOMYJIAPHON JIUTEpaType, OMOJOTHYECKHUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHanM3upoBaTh WHGOPMAIMIO PA3IUYHBIX BUAOB U (GopM
MIPEICTABJICHUSI, KPDUTHYECKH OIICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;



(GopMyIHUpOBaTh 3aMpOChl U MPUMEHSTHh pa3IUYHble METOAbI MPU TIOUCKE U O0TOOpe
Ouonoruueckoi HHPpopMaIu, HeoOX0UMOM 11 BHINOTHEHHS Y4eOHBIX 3aa4;

OpUoOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpPEACTABICHUS OHOJIOTUYECKOU
uHpopManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIUIIBI, PUCYHKHU U IPYTOe€);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpPEICTBA NpH padboTe ¢ OMOJIOTHYECKON
MHpOpMaLUel: MPUMEHATh XUMHUECKHUE, (PU3NUECKHE U MATEMaTUYECKHE 3HAKH U CHUMBOJIBI,
¢dopMyibl, abOpeBHATypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH;

BJIQJICTh HAaBbIKAMU pAclO3HaBaHWA W 3allUThl HH(OpManuu, HHPOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgiageHne yHUBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€ CTBUAIMM:

1) oO1IeHne:

OCYLIECTBJISITh KOMMYHUKAILIMKM BO BCeX cepax KU3HHU, aKTUBHO Y4acCTBOBATh B AUAJIOTE
WJIM JTUCKYCCUM TIO CYILIECTBY 00CYXIAaeMoil TeMbl (YMEHHUE 3aJ1aBaTh BOMPOCHI, BHICKA3bIBAThH
CYKICHHMsI OTHOCUTENIbHO BBINIOJHEHUS MpEeAjiaraéMoil 3ajadyd, Y4YuThIBaTb HUHTEPECHl U
COTJIACOBAHHOCTD MO3ULMI IPYTHX yYaCTHUKOB JMAJIora UM JUCKYCCUN);

pacrno3HaBaTh HeBepOajbHbIE CpeAcTBa OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHS KOH(MIUKTHBIX CUTYallUl, YMETh CMATYATh KOH(JIUKTHI U
BECTH MEPETOBOPBHI;

BJAJIETh Pa3IUYHBIMM CHOCOOAMM OOIICHHS M B3aWMOJAEHUCTBUSA, MOHUMATh HaMEpPEHUs
APYTUX JIOEH, IPOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOM Qopme
(bopMyIupOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO M3Jararb CBOK TOYKY 3pPEHHS C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

MOHMMATh U HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON U MHAMBHUIYaAIbHON pabOThI IpU
penieHru OUOI0THYeCKO Tpo0IemMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbop™M B3aUMOJEHCTBUSA MPHU PEILICHNH YyYeOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHI ¢ y4ETOM OOILIMX MHTEPECOB U
BO3MOYKHOCTEM Ka)0ro YieHa KOJIJIEKTHBA,

NPUHUMATH 1I€JI COBMECTHOM JESTeNbHOCTH, OPTraHW30BbIBaTh U KOOPAMHHUPOBATH
JNEUCTBUS 10 €€ NOCTHIKEHUIO: COCTABJATH IUIAH JCUCTBUM, PACHPENEIATH POJIUA C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIa/la M Ka)/JI0r0 yYaCTHUKA KOMaHbI B OOIIMIA pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE NMPOEKTHI, OLEHMBATh WAEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
NPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMHU PerysiTABHBIMH 1eICTBUSAMM:

1) caMmoopraHu3anus:



UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUIS BBISBICHHUA NOPOOJEM M HUX PELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LEJIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX
JNEUCTBUAX W IOCTYINKaxX 0 OTHOLICHWIO K >KMBOM IPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSTENIbHO OCYILIECTBIIATh MTO3HABATENbHYIO AESTENbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B OOPA30BATENBHOM JAEATEIHLHOCTH U
KU3HECHHBIX CUTYaLHsX;

CaMOCTOSITENIBHO COCTABJIATH IIJIaH PEIICHUs MPOOIeEMBbl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHI;

JABATh OLICHKY HOBBIM CHUTYalHsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIHUPOKON 3PYIULIUU B Pa3HbIX 00JIACTAX
3HAHW, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIaJIETh HABBIKAMM MTO3HABATENILHON pe(IEKCHH KaK OCO3HAHUS COBEPILIAEMbIX ACHCTBUI
Y MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUH, UCIIOIB30BATh NPUEMBI pedieKcUn
JUI OLICHKHU CUTYalllH, BHIOOpa BEPHOT'O PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS 10 UX CHUKEHMUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HETOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHsie pe3ynbTrathl ocBoeHus nmporpamMmMbl COO mo Guosioruu Ha 6a30BOM YPOBHE
BKJIFOYAIOT crierududeckue A yueOHoro npeamera «buomorus» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI JICHCTBUM TIO OCBOCHHIO, HWHTEPIIPETAIIMM M TPEoOpa30BaHUIO 3HAHWM, BHJIbI
JEATEIbHOCTU 10 MOJIYYECHHUI0 HOBOT'O 3HAHMS M MPUMEHECHUIO 3HAHWU B Pa3IMUHBIX YUeOHBIX
CUTyallMsiX, a TaKKe B peaJbHbIX >KU3HEHHBIX CHUTYallMsIX, CBS3aHHBIX ¢ Owuojoruen. B
mporpamMme peIMETHBIE Pe3yJIbTaThl MPECTABIEHBI 11O TOaM 00y4ICHHS.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TTpenmeTta «buonorus» ¢ 10 knacce nOMKHbBI
OTpaxaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHON KapTUHBI MHUpa U



HAay4YHOTO MUPOBO33PEHUS, O BKJIAJE POCCUIUCKUX U 3apyO0eIKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
Oouonoruu, (GyHKIIMOHATLHON TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

yYMEHUE PACKpPbIBATh COJICPKAHUE OMOJOTUYECKUX TEPMUHOB U TOHSTHI: KU3HB, KJIETKA,
opraHusM, Meraboau3Mm (0OMEH BeIIeCTB U  MpEBpallleHHWe JSHEPruu), TroMeocTa3
(camoperymsinivs), ypOBHEBasi OpraHU3alMs JKUBBIX CHCTEM, CaMOBOCIPOM3BEIICHUE
(penpoayKius), HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME u3JIaraTb OWUOJOTHYECKHUE TEOpur (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHas,
IEHTpajbHas JI0rMa MOJICKYJIsIpHOM Oumosioruu), 3akoHel (I. Mennens, T. Moprana, H. .
BasunoBa) u yuenus (0 ieHTpax MHOTrooOpa3us U MPOUCX0XKICHUSI KyJIbTypHbIX pactenuii H. 1.
Basuinosa), onpenensith paHUIlbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U ONUCAHUE
KUBBIX CHCTEM, MPOLIECCOB M SBJICHUM, OpraHu3alus U TMPOBEACHUE OHOJIOTMYECKOTrO
AKCIEPUMEHTA, BBIABUKEHHUE THIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJYYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJEIATh CYLIECTBEHHBIEC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U AYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHAa BEIIECTB U
MIpEBpAICHHs] SHEPTUH B KJIETKE, (POTOCHMHTE3a, TUIACTUYECKOTO0 U HYHEPreTUYECKOro oOMEeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHUS, PA3MHOKEHUS, UHINBUIYAIBHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSITh MOJTYUYCHHbIC 3HAHUS JJIs1 OOBSICHEHUs] OMOJIOTUMYECKUX MPOIIECCOB U
SIBJICHUM, 1T IPUHSITHS IPAKTUYECKUX PEUICHUH B TOBCETHEBHOM KU3HH C 11€TIbI0 00€CTIeueHUs
0€30MacHOCTH CBOETO 3JI0POBbSI U 370POBbS OKPYXKAIOUIUX JIOACH, COOJIOJEHUS HOPM
rPaMOTHOTO TOBEACHUS B OKpPYXKAIOIIEH NPUPOTHON cpene, MOHMMaHWEe HEO0OXOIUMOCTH
WCIIOJb30BaHUs JTOCTIKEHUN COBPEMEHHOM OMOJIOTHU U OMOTEXHOJOTUM JJIsI pallMOHATBLHOTO
MPUPOOTIOIB30BAHHS;

yMEHUE peIlaTh DJJIEMEHTAPHbIE TEHETHYECKHWE 3aJadyd Ha MOHO- U JUTHOPUAHOE
CKpelIMBaHue, CIEMJICHHOE HACIeIOBAHNE, COCTABIISITH CXeMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
IUIS1 IPEJICKa3aHus HACIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBINOJHATh JTAOOPATOPHBIE U NpPAKTUYECKHWE padOThl, cCOO0AATh MpaBuja Mpu
pabote ¢ yueOHBIM 1 Ta00OPATOPHBIM 000PYOBAaHUEM;

YMEHUE KPUTHUYECKH OIICHMBATh M WHTEPIPETUPOBATH WH(OpPMAIUIO OHOJIOTUYECKOTO
COJIEpKaHMsl, BKIIOYAIONIYIO MCEBIOHAYYHbIC 3HAHUS M3 PA3IUYHBIX MCTOYHUKOB (CpeacTBa
MacCOBOM MH(OpMaIINK, HAYYHO-TIOMYJIIPHBIE MaTepHabl), STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBAHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE W YCTHBIE COOOIIEeHUs, 0000IIas
Ononornyeckyro HWHMOPMAIMI0O U3 HECKOJIbKMX WMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUUHBINA anmapar OMOJIOTHH.

[IpeameTHbIE pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» 6 11 knacce 10IKHbBI
OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHWM O MECT€ W POJU OHWOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA U



HAyYHOTO MHPOBO33PEHMSI, O BKJIa/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B Pa3BUTHE
Oounonoruu, (GyHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3371a4;

YMEHUE PACKPBIBATH COJICPIKAHNE OMOJIOTUYECKUX TEPMUHOB U MOHSATUMN: BU, TOMYJISIIHS,
reHoOHJ, ABOJIONMS, JBIWKYIIMEe CWIbl ((PakTophel) 3BOJNIOIUHU, MNPUCTIOCOOIEHHOCTD
OpraHU3MOB, BHJI000pa30BaHUE, HSKOJOTMYECKHE (AKTOpPhI, HSKOCUCTEMA, MPOIYICHTHI,
KOHCYMEHTBI, PEYLEHTHI, [IETIH MUTaHHs, SKOJIOTHYecKas MpamMuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu3Jaratb Ouojormdyeckue teopuu (dBomtormonHas teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS IBOJIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTtsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHui u myTeil sBomouun A. H. CeBeprioBa, yueHus o
ouocgepe B. U. BepHanckoro), onpeneisTh rpaHULIbB KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOJaMHU HAYYHOTO MO3HAHWS B OMOJIOTHH: HAONIOEHUE U OMUCAHHE
KUBBIX CHCTEM, TIPOIIECCOB U SBJICHHUW, OpTaHM3AalUsg W TPOBEIACHHE OHOJOTHYECKOTO
AKCIIEPUMEHTA, BBIJBI)KEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHUE MOJYYCHHBIX DPE3yJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHA,
TEOpHUi M 3aKOHOB, YMEHHE JIENAaTh BHIBOJIBI HA OCHOBAHWH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OUOIOTHYECKUX OOBEKTOB: BHUJIOB,
NOMYJISIUM, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB, OHOr€OLIEHO30B U 3KOCUCTEM,
OCOOCHHOCTH  TPOLIECCOB:  HACJIEJCTBEHHOW HW3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJ1000pa30BaHuUsl, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEUCTBHS IKOJIOTHYECKUX (HhaKTOPOB Ha
OpraHMU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX, AHTPOTIOT€HHBIX N3MEHEHHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTEOXMMHYECKHX IIMKIOB B
ouocdepe;

yMEHUE MPUMEHSThH MOJTYUYEHHBIC 3HAHUS N1 OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHHH, TS IPUHSITHS TPAKTUYECKUX PEIICHUH B TTIOBCEIHEBHOM KU3HM C IIEJTBIO0 00CCTICUCHHMSI
0€30MacHOCTH CBOETO 3/J0POBbSI M 370POBbS OKPYKAIOMIMX JIOACH, COOMIOJCHUS HOPM
IrPaMOTHOTO TIOBEACHHS B OKPYJKaIOIIEH MNPHUPOIHON cpeae, NMOHMMaHWe HeOoOXOIUMOCTU
MCIIOJIb30BAHUS JOCTH>KEHUN COBPEMEHHOMU ounonoruu TUTSE PaIMOHAIIBHOTO
MIPUPOIOTIOTH30BAHMS;

YMEHHE peIllaTh JJIEMEHTapHbIe OMOJOTHYECKHE 3a/Jayd, COCTABJIATH CXEMBI TEepeHOCca
BEILIECTB U SHEPTUHU B dKOcHUCTEMaX (LIeNMU MUTaHUs);

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIE W MPAKTUYECKUE PadOThI, COOMIOAATh MpaBUiIa MPHU
pabote ¢ yueOHBIM 1 Ta0OPATOPHBIM 000PYOBAaHUEM;

YMEHHE KPHUTHUYECKH OIICHWBATh M WHTEPIPETUPOBATH MH(OpPMAIHIO OHOJOTUYECKOTO
COJIEpKaHusl, BKIIIOYAIOIIYIO TCEBJOHAYYHbIC 3HAHWS W3 PA3IMYHBIX MCTOYHUKOB (CpelcTBa
MaccoBo wuH(MOpMalMKM, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), paccMaTpUBaTh TJ100AbHBIC
AKOJIOTHYECKHE TIPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHUE CO03[]aBaTb COOCTBEHHbIE NUCHBMEHHBIE W YCTHBIE COOOIIEeHUs, 0000mas
OMOJIOTUYECKYI0 HH(MOPMAIMI0O U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUMHBIN anmapatr OUOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

9
Nen/m  HaumeHOBaHHe pa3aesioB M TeM NMPOTrPaMMBbI KonTposbHbIe HpakTuye AEKTPOHHbIE (1M ppoBEIE)
Bceero CKHe o0pa3oBaTebHbIE PECYPChI
padoThI
padoThI
bubmuorexa [JOK
1 b 2 0.5
HOTOTHA Kax Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U NX OpraHU3aIs 1 bubmorexa [TOK
p 1 https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1
MMHYECKHI COCTAaB U CTPOCHUE KIICTKU htts://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 K 6
MBHCACATCIBROCTE [ICTIH https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME U HHANBUAYAIBHOE pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
6 H 8 15
acJIeJICTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
7 . 3
Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHHI httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4



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

11 KITACC

HaumeHoBaHue pa3/iesioB U TeEM

KoauuecTBO 9acoB

JuekTpoHHbIe (HU(POBHIE)

Ne i/mn Konrpoabnsie IIpakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
bu6mmoreka [IOK
1 1
IBOIMOUHONHAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnnoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Opranu3Mbl 1 OKpYsKaromas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo011ecTBa M 3KOJOTHUECKHE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne K ara uudposbie
Tema ypoka OHTPO IMpakTnyeckue A op
n/n Bcero JIbHbIE u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI
padoThbI pecypesl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.eds0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtob! mo3HaHus xuBoU mpupobl. [IpakTudeckas
2 abora Ne 1 «Vcrnonp30BaHue pa3InIHBIX METO/IOB 1 0.5 bubmmorexa [JOK
P } P ' https://m.eds00.ru/863e6122
TIPY U3YUYCHUH OMOJIOTUICCKUX 0OBEKTOBY
3 buonornueckue cuctemsl, MPOUECCHl U UX U3YyUYECHUE 1 bubmmorexa LIOK
- TPOH M https://m.eds00.ru/863e6564
4 XHUMHUYECKUH COCTaB KJIETKU. Boja 1 MuHepanbHble 1 bubnmnorexa [JOK
COJIA https://m.eds00.ru/863e674e
bubnmmorexa LIOK
5 b . 1
ek CocTan 1 CTpoeHHe GenKo https://m.edso0.ru/863e6b72
depMeHTBI — OHOJOTHYECKHE KaTaaTnu3aTophI.
5 JIaGoparophas pabota Ne 1 «M3yuenue 1 05 bubmuoteka [IOK
KaTaJIUTUYECKOM aKTUBHOCTH ()epMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MpUMEPE aMIIIa3bl WK KaTalasbl)»
bubnunorexa LIOK
7 v I 1
[TICBOABL. JIHITHIRT https://m.eds00.ru/863e6870
bubmmotexa LIOK
8 H .ATO 1
YICICHHOBRIC KHCIOTRT https://m.eds00.ru/863e6d5c
9 Ucropus u meTonbl n3ydenus kiaetku. Kierounas 1 bubmmorexa [JOK
Teopust https://m.eds00.ru/863e6e88
10 Kierka xak 1enocTHas ’uBas cucrema 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHnue sykapuoTuueckoit kinerku. JlaboparopHas
pabota Ne 2 «l3ydeHue CTpoeHUS KICTOK PACTCHUN,

but6mmoreka [IOK

11 6 Saxctenui 0.5 https://m.eds00.ru/863e6ff0
KUBOTHBIX, TPUOOB U OaKTEpUid 0T MUKPOCKOIIOM https://m.eds00.ru/8636716¢
Ha TOTOBBIX MUKpOMpENapaTax U UX OMKUCAHUE)

bubnunoreka LIOK

12
Obumer BemecTs Hii META0OIH3M https://m.eds00.ru/863e766¢

bubmunoreka LIOK

13 Porocures. Xemocnires https://m.eds00.ru/863e7c98

bubnuoreka [IOK

14 it 00
DHepreTieckHii obmen https://m.edsoo.ru/863e7aae
KuzHeHHbI UK KIeTku. Jlenenue kietku. MuTos.

15 JlaboparopHas padota Ne 3 «Habnronenune Mutosa B 05 bubaunoreka [JOK
KJIETKaX KOHYMKa KOPEIIKA JTyKa Ha TOTOBBIX ' https://m.edso0o.ru/863e7dc4
MHUKpOTpenaparax»

bubnuoreka [{OK
16 b 0 .P
nocuHrte3 Oenka. Peakius MaTpuyHOro CUHTE3a https://m.edsoo.ru/863e796e
bubnmmorexa LIOK
17 T —
pancALms — OuockiTes beria https://m.edso00.ru/863e796e
bubnmorexa LIOK

1 H —

8 EKJICTOYHBIC (POPMBI KU3HH — BHPYCHI https://m.edsoo.ru/863e7540
bubnmorexa LIOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e
bubmmotexa LIOK

2 Meii

0 eHos https://m.edso0o.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnogotBopenue. Jlabopatopnas paborta Ne 4 05 bubmmorexa [JOK
«3yueHne CTpOECHHS MOJOBBIX KJIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MHUKpOIIpenapaTax»

22 NHnuBuayaasHOE pa3BUTHE OPraHU3MOB bubmorexa [JOK

https://m.eds00.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

93 I'eneTnka — Hayka O HaCJIEICTBEHHOCTH U 1 Bubmuotexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAaHUS TPU3HAKOB. 1 bu6muorexa [JOK
MoHOTHOpHIHOE CKPEIUBAHUE https://m.edso00.ru/863e8878

o5 JlurubpunHoe ckpenrBanue. 3aKOH HE3aBUCUMOTO 1 bubnmoreka [JOK
HACJIEIOBAHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE HaclIeI0BaHHE ITPU3HAKOB.

26 Jlaboparopuas padota Ne 5 «3ydeHue pe3yabTaToB 1 05 bubnmnoreka [JOK
MOHOTHOPUAHOTO U AUTHOPUAHOTO CKPEIIUBAHUS Y https://m.edsoo.ru/863e8c60
Ipo30¢uiIbl Ha TOTOBBIX MUKPOTpEnapaTax»

97 I'eneruka nona. HacnenoBanne npu3HaKoB, 1 bubaunoreka [JOK
CIIEINICHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrTeeHHas N3MEHYHBOCTb.

08 JlaboparopHas padota Ne 6. 13yuenue 1 05 bubamnoreka [JOK
MOIU(PHUKAITIOHHON H3MEHUNBOCTH, TTOCTPOCHUE https://m.edso0.ru/863e8efe
BAPUALIMOHHOTIO Psifia U BApUALIMOHHON KPUBOW»

Hacnencreennas namenunBocts. JlabopaTopHas
29 pabota Ne 7. «AHanu3 MyTauuit y Apo30(uiibl Ha 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
but6mmoreka [JOK

30 Peteriia uenonera L https://m.edsoo.ru/863e8d78

31 PezepBHblil ypok. O0o01IeHue 1o Teme 1
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOBY»

but6mmoreka [IOK

32 Cenekuns kak Hayka u npolece L https://m.eds00.ru/863e9214

33 MeTo/1bl U JOCTUKEHUSI CEIEKIIMN PACTEHUN U 1 but6mmoreka [IOK
JKUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHoorus Kak oTpacib NpOU3BOJICTBA 1 Bubmmorexa [IOK

https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aata wHppoBbie
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIIOIHS M METOJIBI €€ M3yYCHHS 1 Bubmaorexa ITOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs npeacTaBieHU 00 1 bubnnoreka [JOK
3BOJIIOLUAU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Miricpoogororus L https://m.edso00.ru/863e9cle
[Tomynsius Kak 31eMeHTapHasi eIuHUIA
4 BUJA U BorouH. JlaboparopHas pabota No 1 05 bubnuorexa [JOK
1 «CpaBHEHUE BUJIOB 110 https://m.edso00.ru/863e99c6
MOp(}oTOrHIecKOMy KPUTEPHIO)
5 JIBIoKy1IIMe CUITbI (JIEMEHTapHbIE (PAKTOPHI) 1 bubnnoreka [JOK
3BOIIOIUHU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctectBennblit 0TO0p U €ro popmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTarsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BHU000pa3oBanue. JlabopaTopHas pabora Ne 1 05 bubnuorexa [JOK
2 «Onucanue NpucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HampanieHnust u myTu MaKpOdIBOIIOINH 1 bubmmorexa [TOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1
10 Ucrtopust xu3Hu Ha 3emMIiie U METObI €€ 1

U3Y4YCHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

bubmuoreka [JOK

11 ['umnoTe3sl MPOUCXOXKACHUS KU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
nepuoiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLUH PACTUTEILHOTO
Y )KUBOTHOTO Mupa. [IpakTuueckas padora bubnnoreka [HOK
13 0.5
No 1 «M3yuenune nckomnaeMbIx OCTaTKOB https://m.edso0.ru/863ea8hc
PaCTeHHIA U KUBOTHBIX B KOJUIECKIIHSX)
14 CoBpemeHHas cucTemMa OpraHu4eckoro Mupa bubmmorexa [JOK
https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 JIBuokytnue cuibl (hakTophbl) aHTPOMOTreHe3a httos://m.edsoo.ru/863ead4d
17 OcCHOBHBIE CTaIUU 3BOJIIOLUHU YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOIHBIE bubnuoreka [IOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O6o01IeHHE 110 TeMe

19 «Bo3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emiie»

20 DKOoJIOTHs KaK HayKa

21 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE bubnmnoreka [JOK
(hakTophl https://m.edsoo.ru/863eafec
Aobunornueckue gaxtopsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue

99 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnmoreka [JOK
obutanusy. JlabopatopHas padora Ne 4. https://m.edso0o.ru/863eb10e
«BrustHIE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJICYCa

23 buotnueckue GpakTops bubmmorexa [JOK

https://m.edsoo.ru/863eh348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTUYECKHUE XapaKTEPUCTUKU
nomymsiun. [Ipaktudeckas padora Ne 2

24 . y 1 0.5
«[TocyéT TIIOTHOCTH TOMYJISIIIMIA Pa3HbIX
BUJIOB PACTCHHI
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 ngﬁﬁtﬁﬁg}; 63eb46a
bubnmoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dsocL).Iru 18636464
OCHOBHBIE TIOKa3aTEIIN YIKOCHCTEMBI.
27 Dxonoruyeckue nupamuasl. CBoMCTBa 1 bubmmorexa [TOK
sxocucTen. CyKieccus https://m.edso00.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 Bbuocdepa — rimobanbHas sKocucTeMa 1 bubnnorexa [HOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS 1 bubnunoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnn 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnmnoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O0001IeHNE TeMBbI 1
«Coo011ecTBa 1 3KOJIOTUIECKHE CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




