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HOSACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EctecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUM, CpPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanueil 00yJaromMXCcsl U CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HaIlpaBICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeamMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00yJaromuxcss MO OCBOCHHIO COJIEpKaHUS OHMOJOTHYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacmivpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O XUBOW NMPUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYalOIIMUXCS K MOCIHEAYIOIIEMY MOJIyYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/esioB OMOJIOTMH HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIbHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS MPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
¢uzuku, XuMuu, reorpaduy 1 MaTEMATUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3AINH, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOYYaIONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00yyarouMMucs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, IPUKIIAHBIX aClIEKTaX OMONOrnyeckux 3HaHui. s
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1Mo OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJIEHMS U Pa3BUTHUSA
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOHKEHUST OMOJIOrMYECKOro 00pa3oBaHUsI.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSIX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIUY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHWOJIOTMH, TAJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTHYECKYI0 HH(POPMALIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHHUIO K OKPYKalollel TPHUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIIAEMBIMU €10 TPOOJIeMaMH, METOI0JIOTUEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U SABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOyYalolUMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MPUPOAOIIONB30BaHUN (COOIOIEHNE TpaBU TOBEJIECHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEJEATEIIbHOCTH B YPE3BBIYANMHBIX CHUTYaIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOONPENENeHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kitacce — 684acoB (2uaca B HEJICIIO).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHUH OMOJIOTUN Ha YTIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTHSI — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupelr U cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykamuy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHU3aIMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [loHsaTHe 0 3aBUCMMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaXkeHHUsT pPe3yabTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuzma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJSIPHOW M KJIETOYHOM  OWOJNIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKUM. Makpo-, MUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapuibl, OJIUTOcaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, CTEpouabl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykaeosuompugpocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMNiekcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

HNuarpammel:  «PacnpenernieHre XHMHYECKHX JJIIEMEHTOB B  HEXKUBOM
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNb», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi pa6ora «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  paGora  «lccienoBaHuWe — HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuotTuyeckont kieTku. Kiaetounas cteHka 6akTepuii u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MAaTHUYECKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOoB.

Hutommazma. [uto3ome. [lutockener. [IBuxenue nurormiazMbl. OpraHoUAbI
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpraHoua0B KieTku. CTpoeHHE TpaHyJISIPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOUIOB KJIIETKHU. Pu6ocompl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamun u cemepoxpomamunr. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabGora «l3yueHwe CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHas padora «lcciaegoBaHue Iia3mMoiiu3a W JIEIUIa3MOJIU3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass  pabdora  «l3yyeHue  JBWKEHUS  ITUTOIIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOGHBIA. YYacTHEe KHCIOpoda B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalin3aTopoB. bemku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yeumpa. Poiab XJI0poIutacToB B Mpolecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Paznoobpasue OPraHUu3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okucieHus. [ukmmueckue peaknun. OKUCIUTEIBHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: Jx. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHHE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  padora «l3ydyeHue  KaTaJIUTUUECKOM  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopHas pabora «/3yuenue ¢QepMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHUIa BOJOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporeccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmaeienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pedepmasa, UHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYecKUx 0anHvlx. Hanomexunonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUTUIOugHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmmupyemast KieToyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWM3HEHHBIM IUKI KIETKH», «Murosy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenne MuTo3a B KJI€TKaxX KOHUYMKA KOpPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpPOEHUS W JKU3HEACHTEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEbHAsA, MbIlIeyHasi, HepBHas. OCOOCHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. JIBM)KEHHME MHOTIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOYHOE NuuIeBapeHue. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru KkpoBooOparmieHus. DBOIIOIMHOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpenusi U 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI PaOOTHI OPTaHOB BBIJCICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MMO3BOHOYHBIX JKMUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. IMmyHHas cuctema yesnoBeka. KieTounslili u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTJENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMbl M HMX TOPMOHBI. JleHCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembr», «CTpoeHUE CTEOIIY,
«CTpoeHue JHUCTOBON IIIaCTUHKN», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BpigenutenbHas cucteMa», «IHAOKpUHHas cucrema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI11eYHOnmOI0CTHRIEY, «Cxema  TIMUTaHUS  PACTEHHII»,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctreMa peio», «HepBHas cuctema  gjsarymku», «HepBHas  cucrema
npecMmeikaromuxcsa»,  «HepBHas  cucrema  nrtun», «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa U OeJIKOB MoJ1 IecTBUEM (PepMEHTOB, 00OPYIOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlaGopaTropHasi padora «3yuyeHue TKaHel )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmenTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pazButue. ['amerorenes y ;kMBOTHBIX. 110J10BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
llemepmunuposannoe u HedepmunuposanHoe Opodnenue. bracmyna, munsi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUeCKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM y O€ClO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3Butne capaHumy,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SULEKIETOK H|
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «/3ydeHue CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHass padora «CTpoeHue OpraHoB PpPa3MHOMXEHHUS BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posb 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUH
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJieJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE NPU3HAKH, JIOMUHAHTHBIA U PELECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. W.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ Urmore3a YuCTOTHI raMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnli W TreTeporaMeTHbIM MoJ. [ eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
Kommnnementapunocts. Onuctas. [lonumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYecKue AacmeKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3zupymooliee cKpemuBaHue», «HemomHoe aoMUHUpPOBaHHEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb ISl JEMOHCTpAllUM 3aKOHOB €AUHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «l3yuenue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3menunBocTh mpu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHBIE MpPU3HAKU. Buabl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanuonHas kpubas (B. Horanncen). CoiicTBa MoaudHUKanmoOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHUBHON U3MEHYUBOCTH. P0OIb KOMOMHATHBHON N3MEHUYHBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToIia3MaTuyeckue Mytanuu. CoMaTU4eCKUe U MOJOoBble MyTaluu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KombOuHaTBHAsS U3MECHYHUBOCTHY, «Meiio3»,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y gapo3odwibl  (HA  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T'€HETUKHU B MPENOTBPAIICHUH U JICUCHUU T€HETHUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUcnbrtanue
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTAreHe3 KaKk MCTOYHUK MYTalHUil y KyJIbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIBaHue, Wid ayropuauHr. I'erepo3uc u ero mnpuuuHbl. McnonszoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4EHHE N€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesAx YIyuuleHUus Cyuecmsyouux u co30aHus H08blx NOpoo, TUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copTOB KyJIBTYPHBIX PACTEHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBI y4YacTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOPaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanuiuonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas rubOpuauzanmuss U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMS
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMM SIIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa MJi OLICHKH COCTOSIHUSL €ro 310poBbs. McNonab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIOIHOHHBLIX MPeEACTABIEHUH B
Oonosnoruu

OpomonmonHass Teopus Y. JlapBuna. IIpeanochbUikKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHHE, €CTECTBEHHbBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpUCIOCcOOJIeHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHJI DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM T€HETUYECKOro pa3HooOpa3usi M CTPYKTyphl mnomyisuuid. HM3MmeHeHue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HW3MEHEHMsI 4YacToT ajiejaedl B momyisuusax. ekt
ocHOBatensi. Jgpgpexm Oymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanun.  M3onsuus  mOMyJISITAR:
reorpadudeckas (MpoCcTpaHCTBEHHAs ), OMoJIOTHYecKas (PErnpoIyKTUBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIouU3aus,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. Mexanu3mbl POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl 3BOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JECUCTBUSL €CTECTBEHHOro 0TOOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyuesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIgBIcHHE H3MEHUYHMBOCTH Yy 0OCOOEH OJIHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucrmocoOneHuss  OpraHu3sMOB M HX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas pabora «CpaBHeHHE BHJAOB MO MOP(HOIOTHICCKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBoionuu. l[lepexomupie ¢GopMbl W (UIOTEHETUYECKUE  PSBI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMH. ['eHeTHYeckrue MeXaHU3Mbl HBOJIIOIMM OHTOTEHE3a M TMOSBIICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIBI MOCTPOCHUSI (PUIOTCHETUUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvl QYHKYUL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanescknii, ®. Mromep, 3. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOPHUOHAILHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas dBOTIONMSI. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosornueckas mikana: 30Hbl, 3pbl, IEPUObI, STTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoOMOpP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne ku3HM Ha 3emie IO 3paM U IEepUofaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CcaMo3apokleHus xku3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCIINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[aJIC030MCKOU 3pey, «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WIJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyye€Ja NTULl W 3BEpeEl,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  ga0oparopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «l3ydyeHuWe M OINHKCAHUE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «/3ydeHue O0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «M3yueHne oCOOCHHOCTEH CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YE€JIOBEKAa  C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs 4eI0BEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiume cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIMATIbHBIE.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(POKOHCYIIBI) ¥ paHHUE MOHTHJIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOIO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHAEpTaJbCKUU
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTanuoHHbIN npouecc U noaumopdusMm. [lonmynsnHOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUabHAas),  MOHTOJOUIHAs
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOp(hONOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanue KOBOITIONKUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMPEeaIMETOB  MaTepHalIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YeloBeKa M uepena MIMMIIAH3€, MOJENb KUCTM YeJIOBEKAa WU KHUCTH
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jxonoruss — HAyKa O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxemsl: «Paznensl skojorumy», «Metonbl 3koorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHYECKHE, aHTpororenusie. O01ume
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosnoruueckuit ¢axrtop. JeicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3Mmbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOWTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHME pUTMBI. CyTOYHBIE H
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHnuecTBO). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Dkojiorudeckue (QakTopel», «CBETOBON CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHbie  (HOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «CumMomo3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OoTHocSIMXCA K Turpoduram, kcepoduram, me3oduram, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBHH KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi paGora «BBIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHass paGora «BpIABICHHE MNPUCTIOCOOTICHUN OPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIECKUX OaphepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OLeHKa YMCICHHOCTH MOMYJIAIUY.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHuuansHas v peaaru3oBaHHAsT HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJOTHUYECKUE XApPaKTEPUCTHKU  TOMYJISAIIHI,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKITUU KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHus ceMsH  pacTeHUH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OoTkpeiTas cucteMa (A. JIx. Tencnn). OyHKUIHOHAIbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca ©W  MOpOIYKIMS.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBI. AHTPOINOIE€HHBIE BO3JICHCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031iCTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv xackaonoco 3ghgexma u 6ud06-30ugpukamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpynIbsl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BelIeCTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBieHue jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBApUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «M3ydeHue paszHooOpazusi MEJIKHUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHsS B arpodKoCHCTeMy (Ha MMOJjie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
CylllecTBOBaJa KU3Hb. Pa3BuTue npeacrasieHuil o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ1I00aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecue B onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemol: «['eocdepsl 3emin», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiaay, « Tponuueckuii necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpenbl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacubie kHuru. Oco0o oxpansemble mnpupognbie Tepputopuu (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHvIx IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsEeMbIX pacTeHUW U KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCS PYKOBOJICTBOBATHCSI B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3ybTAaThl OCBOEHUSI MIPOTPAMMBbI MO OMOJIOTUU JTOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW M BOCIHMTATENbHON JESITENIbHOCTH C BOCIHUTATEIbHON
paboueit mporpammoir MOY COII n.boGps-Yua B  COOTBETCTBHM €
TPaAULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpPaBWJIAMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTHU3MA H
YBaXXEHHUS K 3aKOHY M IMPaBOIOPSIAKY, YEIOBEKY TPyAa U CTApPILIEMY IOKOJEHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHHUS K KYJIbTYpPHOMY HACJCAHIO H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOIMINXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOLIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITA JEATEIBHOCTU B IMPOIIECCE peann3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0S3aHHOCTEH, yBa)KCHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpEENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA .

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IIPUPOJIBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOULIEHHWE K CBOUM POJUTENSIM, CO3JAHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHUN;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIaroNnoJNyYms:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX TIIOCIEICTBUNM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWI  MOBEJICHHUS B  MPHUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHCTBUIN U TIPEIOTBPAIIATD UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYECKOHN NIEATEILHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GOpMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIU3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PANMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYarommuxcs, GpopmupyeMoit
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAHHBIC 3aKIIFOUCHHSI HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MICSATEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIEpUMEHT MW Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JelcTBUs (TO3HABaTeIbHbIE, KOMMYHHKATHBHBIEC,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOYYarolIMXCsA; CIOCOOHOCTH
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMUSI W  yHHUBEpPCalbHbIE y4YeOHBIE JICHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHUPOBaHBI TO3HABATEIbHBIC
yYHUBEpCaJbHbIEe YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC YUEOHBIC
NENUCTBHS, PETYISTUBHBIC yHUBEpCaJbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAs
JEeSTEIIbHOCTD.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE JeHCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  IMpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOT'O MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC MPU3HAKH, YCTaHABIWBATh
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAessaTh IEJNH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

KCTIOJIb30BaTh OMOJIOTUYECKHUE TTOHATHS 171 00BbICHEHUS (DAKTOB M SBJIICHUM
YKABOU IPUPOJBI;



CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIFTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peEabHOTO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepPIPETalUU, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YICOHBIX M COI[MABHBIX TPOSKTOB;

(dopMUpOBaTH HAYYHBIH THI MBIIIICHUS, BIaJIETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBJIATH TPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelieHUs, HaXOIUTh apryMEHTHl I J0Ka3aTeIhCTBa
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;



BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW JUTepaTtype, OHOJOTHYECKHX CIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIECKH OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

GopMynupOBaTH 3aMPOCHl U MPUMEHSATH Pa3UYHBIE METOMABI MPU TIOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Oouonornyeckoil uHQOpMalNUEW: TPUMEHSATh XUMHUUYECKHe, (U3UYECKue U
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU 1€HCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTEJIBHO BBIMOJHEHUS NpeiaracMon
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYaTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAaraTh CBOI TOYKY 3PEHHUS C HCIIOIH30BAHHEM
SA3BIKOBBIX CPEJICTB.



2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX ((OPM B3aUMOCHCTBUS NP PEIICHUN yUeOHOM 3a7auH;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenesnsTh pojau C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHWUS JUIsl BBISBICHUS MpoOiieM M UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIBHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJa/J€Th  HAaBbIKAMU  [O3HABaTEJIBHOM  pEeQEKCMHM Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUA IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHble pe3yibTaThl OCBOEHHUS COJIEPkKAHUA Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpuibHOTO  00ydeHHs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMHA U MPEeOOPa30BAaHUIO 3HAHUN, BUIBI JAEATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B PA3IMYHBIX yUEOHBIX, a TaKKE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHwusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMOHAIHHOTO
MPUPOIOIIONB30BaHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIorNH;

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONMe OWOJIOTHYECKNEe TEPMHUHBI W TOHATHS (KU3HbB, KIIETKA,
OopraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOIOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJbTypHBIX  DPACTCHHM),  3aKOHBI
(emmHOOOpA3Hsl MOTOMKOB TEPBOTO TOKOJICHUS, PACIHICTUICHHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacjemoBanus [. MeHaens, TOMOJOTHYECKHX pSAIOB B



HacJIeJICTBEHHOU U3MCHYUBOCTHU H. . Basuiosa), [IPUHITUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacTEeHMM, JKUBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyn3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTrO THUMOB MUTAHUA, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHJIUBUAYAJbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, IT€TEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABJIMBAaTh B3aMMOCBSI3U MEXKIY OPTaHOMJIAMH KJICTKU U HUX
(GYHKIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHamMM M CHCTEMaMHU OpPraHOB y pPAaCTEHUM, >XUBOTHBIX W 4YEJIOBEKA W UX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DPYHKIHMSAMHU, MEXIy 3TaraMu
oOMeHa BEIIECTB, ATaraMH KJIETOYHOTO IIMKJIA U KU3HEHHBIX ITUKIIOB OPraHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATH OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a9H, BBISIBIISTh MPUINHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIETYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBICHUAMH, JIeTaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TMOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh MUX IKCIEPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHpYS IEIb HCCICIOBAaHUS, aHATU3UPOBATH IMOTYYCHHBIC
PE3yNbTATHI U CNIaTh BEIBOBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOJWYHO  TPENCTaBISATH  MOJYYCHHBIC  PE3YNbTaThl HA  YUYCHWUYECKHUX
KOH(EpEeHIUAX;



YMCHHUC ONICHHBATHL OTHUYCCKHE AaCIICKTbl COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B

obnacth  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHME, HAMPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/IaHhE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymieid mnpodeccruoHaabHOM
NEATeIbHOCTH B o0JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOT0 XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOJasiTh MO3HABATEIbHBIN
MHTEpPEC, HAINIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOJOJKEHHE OMOJOrMYecKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHEro
npo(eccCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynabTaThl OCBOEHUsI yuyeOHoro mpenmera «buonorus» B 11
K1acce JOJIKHBI OTPAXKATh:

COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa, B MO3HAHUM 3aKOHOB
c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHWU TIPUPOJBI M PEHICHUH OKOJOTHUUECKUX MpoOsiemM
YelioBeYecTBa, a  Takke B PEHIeHHWH  BONPOCOB  PalMOHAIBHOTO
IPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUSI K MPHUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOTrHUECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs DBOJIOLNH), YUCHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHUsAX 3Bositonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoabiiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh ~ OCHOBHBIMHM  METOJaMH  HAy4YHOro  IO3HAHWI,
MCITIOJIb3YEMbIMU B OMOJOTUYECKUX MCCIIECIOBAHUSAX KUBBIX 00BEKTOB U DIKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOOAMH BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATh CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
KOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJITONaTPUYECKOT O u CUMITAaTPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JIBIDKYIIUX CHJI SBOJIFOIMU HA TEHO(DOH ] MOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCUCTEMAX;



YMCHHE YCTAHABIMBATH B3aUMOCBS3M MEXAY TMPOIECCAMH  DBOJIIOIHH,
JIBUKYIIAMA CUJIAMH aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpeje oOuTaHUsl, aOMOTHYECKUX U OMOTHYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,;

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
DKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPHYNHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIbLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEIOBaHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yMEHHE YYacTBOBaTh B yue€OHO-HMCCIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEJIUMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MpeNOTBpAIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTIyONATh TO3HABATENbHBI WMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMONOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoapmsie | Tpaxtuseckue (uudgpossbie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 buonorus xak Hayka http://www.sbio.info/
2 JKuBble CUCTEMBI M KX U3YyYECHHUE https://resh.edu.ru
3 buonorus kineTku 0.5 http://www.sbio.info/
4 X¥UMH4YECcKasi OpraHu3anus KIeTKN 10 http://www.sbio.info/
5 Crpoenue u GyHKITUU KIETKH 8 http://www.sbio.info/
5 Ii)ﬂih;z: BEIIIECTB M MPEBpAICHUE YHEPTUHU B 9 1 https://resh.edu.ru
7 Hacrezctaenias HHGOPMALs 1 9 05 http://www.sbio.info/
peanu3anus e€ B KICTKE
JKu3HEHHBIN MUK KICTKA 6 1 http://www.sbio.info/
Crpoenue u GyHKIIUHA OPraHU3MOB 17 15 http://www.sbio.info/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru
1 ['eHeTnka — HayKa O HACIEACTBEHHOCTH U 5 05 htto://www.sbio.infol
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 http://www.sbio.info/
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 http://www.sbio.info/
14 I'eneTuka yenoseka 3 0.5 http://www.sbio.info/
15 Cenekuusi opraHu3MOB 4 1 http://www.sbio.info/
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4 http://www.sbio.info/
17 PesepBHOE Bpems 1 http://www.sbio.info/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl

3apokaIeHNE U Pa3BUTHE DBOIIOIIMOHHBIX

1 PO Up H 4 https://resh.edu.ru
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 1 2 https://resh.edu.ru
MakposBoatonus U €€ pe3yabTaThbl 6 https://resh.edu.ru
IIpoucxoxIeHue U pa3sBUTHE KU3HU Ha

4 P 2 p 15 1 1.5 https://resh.edu.ru
Semie

5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1 https://resh.edu.ru
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5 https://resh.edu.ru
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 1.5 https://resh.edu.ru
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5 https://resh.edu.ru
DKOI0THS COOOIIECTB. DKOJIOTHUECKUE

9 B 12 1 0.5 https://resh.edu.ru
CHCTEMBI

10 buocdepa — rimobabHas 3KOCHCTEMA https://resh.edu.ru

11 UenoBek U OKpyKarolas cpeaa https://resh.edu.ru

12 PesepBHOe Bpems 1 https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB 10 TTIPOI'PAMME 102 5 75 https://resh.edu.ru







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bronorus kak KOMIUICKCHAsI HayKa U Kak L
1 e 1 http://www.sbio.info/
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBbI€ CUCTEMBI U KX CBOMCTBA http://www.sbio.info/
YpoBHEBasI OpraHu3anys )KUBbIX CHCTEM http://www.sbio.info/
HcTopust OTKPBITHS B U3YYICHUS KIICTKH. o
4 p P ya 1 http://www.sbio.info/
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOMU
ounosorun. [Ipakrrueckas padota «M3yuenue
METO/I0B KJIETOYHON OHOIOTHH o
5 8 1 0.5 http://www.sbio.info/
(xpomatorpadus, snexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XHUMHYECKUHN COCTAB KIETKH 1 http://www.sbio.info/
MuHepanbHbIe BeIeCTBa KIETKH, UX L
7 P B 1 http://www.sbio.info/
Ouonoruyeckas poiib
Opranuyeckue BelIecTBa KJIETKU — OEIKU.
8 JlaboparopHas paboTta «OOHapyx eHHE 1 0.5 http://www.sbio.info/
OETTKOB C TIOMOIIIbIO KAU€CTBEHHBIX PEAKITHID)
CpoiicTBa, KIaccuPUKAIUSI U 1910501 .
9 Puican Pynicn 1 http://www.sbio.info/
0enKoB
10 Oprannyeckue BeecTBa KIETKH — 1 http://www.sbio.info/
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YTJI€BO/IbI

11 Opranuyeckue BeIECTBA KIETKH — JIMIUIbI http://www.sbio.info/
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccnenoanme 05 http://www.sbio.info/
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenne u dyniunn ATP. Jlpyrue http://www.sbio.info/
Hykseozunrpudocedarsr (HTD)
CexBenupoBanue [JHK. Metoasl reHOMUKH,

14 TPaHCKPUIITOMUKH, IPOTEOMHUKH MeToabl http://www.sbio.info/
CTPYKTYpHOU OHOJOTUN

15 Kontposbnas padota Nel http://www.sbio.info/

16 Tunel knetok. [IpokapuoTnyeckas KieTka http://www.sbio.info/
CtpoeHue 3yKapuoTUYECKOM KIIETKHU.

17 [IpakTuueckas padota «/3ydeHne cBOMCTB 0.5 http://www.sbio.info/
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapaT KJICTKH http://www.sbio.info/
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTueckas padota «M3ydeHne IBHKCHUS 0.5 http://www.sbio.info/
LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX)»
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05 htto://www.sbio.infol
paborta «VccnenoBanue mia3Moin3a u
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/ibl KIETKU htto://www.shio.info/
Crpoenue u GyHKIUH s71pa

22 KonTponeHas padota Ne2 http://www.sbio.info/

23 CpaBHuUTENIBbHAS XapaKTEPUCTHUKA KIETOK 0.5 http://www.sbio.info/
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aykapuoT. Jlaboparopuas pabota «3yueHue
CTPOCHHUS KJIIETOK Pa3IHUHBIX OPraHU3MOBY

AccuMWIALNS U JUCCUMWISALIUS — JIBE
CTOpOHBI MeTabosm3Ma. Tursl oOMeHa

24 BeniectB. JlJaboparopnas padora «3yuenne http://www.sbio.info/
KaTaJIMTHIECKOI aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMUIIa3bl MM KaTanasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
25 pabota «M3ydyenue pepMeHTATUBHOTO 0.5 http://www.sbio.info/
pacilerneHus MepoKcuaa BOAOPoa B
PaACTUTENLHBIX W )KHBOTHBIX KIJIETKAX)
26 benku-akTuBaTOpHI U OEIKU-UHTHOUTOPHI http://www.sbio.info/
27 ABTOTpOGHBII THIT 0OMEHa BEIIECTB http://www.sbio.info/
28 doTocuHTE3 http://www.sbio.info/
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue nporieccoB GOTOCHHTE3a U 0.5 http://www.sbio.info/
XEMOCHHTE3a»
AnasrpoOHbIe Opranu3Mbl. Bujsl OpokeHus.
30 JlaGopaTtopHnas pabora «CpaBHEHHE http://www.sbio.info/
MPOLIECCOB OPOIKEHUS U IBIXaHUS
AdpoOHBIE OpraHU3Mbl. JTaIbI
31 SHEPreTHUecKoro ooMeHa JHeprus htto://www.sbio.info/
MeMOpaHHOTO TpajiieHTa IPOTOHOB. CHHTE3
AT®: pabora nporoHHoit ATd-cuHTa3bI
32 KonTtponsHas pabota Ne3 http://www.sbio.info/
33 Peakuuun MatpuyHOro cuHTE3a http://www.sbio.info/
34 Tpanckpunuus — matpuusslii cuTe3 PHK http://www.sbio.info/
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35

Tpancasauus u e€ srarbl

http://www.sbio.info/

Konuposanue amuHokuciot. Pois pudocom

36 http://www.sbio.info/
B OMocuHTe3¢e Oeska

37 Opranuzanus reHoMa y IpoKapuoT 1 htt://www.sbio.info/
JYKapuoT

38 MoJteKyIIsSIpHbIC MEXaHH3MBbI SKCIIPECCHH htt://www.sbio.info/
T'CHOB Y YKapHOT
Bupycbl — BHeKIeTOUHBIC (DOPMBI KU3HH U

39 obnuraTtHbie apa3uthl. [IpakTuyueckas 0.5 http://www.sbio.info/
pabota «Co3aanre MOJIeTTH BUPYCa»

40 Bupychbie 3a6OJ'IeBaiII/I$I YeJI0BeKa, http://www.sbio.info/
YKUBOTHBIX, PACTCHUN

41 HanoTtexHonoruu B OMOJIOTHN U MEIUILIMHE http://www.sbio.info/

42 JKW3HEHHBIN UK KIETKH https://resh.edu.ru

43 Martpuunsiii cuate3 JJTHK https://resh.edu.ru
Xpomocowmsl. JlabopaTtopHas pabora

44 «/3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5 https://resh.edu.ru
MHKpOIIpenapaTax»

45 JleneHue KICTKH — MHTO3 https://resh.edu.ru
Tunsl ki1eTok. KaprokuHe3 U UTOKUHES.

46 JlaGopaTtopHas pabora «HabmoaeHne Mmuto3a 05 https://resh.edu.ru
B KJIETKaX KOHUMKA KOpeIlKa JyKa (Ha
TOTOBBIX MHUKPOTIPEIIapaTax)»

47 Perynsmus ;kM3HEHHOTO UKJIA KIETOK https://resh.edu.ru
Opranusm Kak eIMHOE 11eJI0e

48 KonTtponsHas pabota Ne4 https://resh.edu.ru

49 Txanu pacrenuil. Jlaboparopnas paboTa 05 https://resh.edu.ru

«M3ydyeHne TKaHEeH paCTCHUN»
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Tkauu )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TKkaHeu 1 0.5 https://resh.edu.ru
YKHBOTHBIX»
Opransl. Cucremsl opraHos. JlaboparopHast

ol pabota «/3y4eHrne OpraHoB IBETKOBOTO 1 0.5 https://resh.edu.ru
pacTeHHsD

52 Ormopa Tena opraHu3MoB 1 https://resh.edu.ru

53 JIBr>KeHHEe OpraHu3MOB https://resh.edu.ru

54 [Iutanue opraHu3mMoB 1 https://resh.edu.ru

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 1 https://resh.edu.ru
[MummeBapuTeapbHas cCHCTEMA YeJIOBEeKa

56 JlpIxanue opraHu3MoB 1 https://resh.edu.ru

57 g;illzz ITO3BOHOYHBIX )KUBOTHBIX U 1 https://resh.edu.ru

58 TpaHcHopT BENIeCTB y OPraHUu3MOB 1 https://resh.edu.ru

59 KpoBeHocHast cuctema mo3BOHOUYHBIX 1 https://resh.edu.ru
JKUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3sMoB 1 https://resh.edu.ru

61 3amura y opraHu3MOB 1 https://resh.edu.ru

62 NmMmyHHas cucteMa deoBeka 1 https://resh.edu.ru

63 Pa3znpaxxuMocTh U perynanus y Opranu3mMoB 1 https://resh.edu.ru

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs 1 https://resh.edu.ru
CHUCTEMAa KUBOTHBIX U YEJIOBEKa

65 @DopMBl pa3MHOKEHHUSI OPraHU3MOB 1 https://resh.edu.ru

66 [TonoBoe pa3MHO)KeHUE 1 https://resh.edu.ru

67 Meiios 1 https://resh.edu.ru

68 I'amerorenes. O0pa3oBaHue U pa3BUTHE 1 0.5 https://resh.edu.ru




MOJIOBBIX KJIeTOK. JlabopaTopHast paboTta
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpPOIIpENapaTax»

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

https://resh.edu.

70

3akyazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

https://resh.edu.

71

Poct u pazsutue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE IPU3HAKOB CXOJICTBA
3ap0)15m1e1?1 IIO3BOHOYHBIX KMBOTHBIX»

0.5

https://resh.edu.

72

PasMHOkeHUE U pa3BUTHE PaCTEHUM.
JlabopaTtopHnas pabota «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHHUI

0.5

https://resh.edu.

73

KonTtponsHas padorta Ne5

https://resh.edu.

74

HcTopus cTaHOBNIEHUS U PA3BUTUS T€HETUKH
Kak Hayku OCHOBHBIE MTOHSATHUS U CUMBOJIBI
reHetuku. JlabopaTtopnas pabota
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIEIOBAHUI

0.5

https://resh.edu.

75

3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB.
MonorubpuaHoe cKpeuuBaHue.
[IpakTuueckas pabora "U3ydenue
PE3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS
y Ipo30o¢uisr"

0.5

https://resh.edu.

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCUIMBAaHUA

https://resh.edu.

77

Ananusupyroniee ckpeniuBanue. Henomnnoe
JOMHMHHUPOBAaHHE

https://resh.edu.




JurubpunHoe ckpeuuBanue. [lpakruaeckas

78 pabota «/3y4ueHue pe3yabTaToB 1 0.5 https://resh.edu.ru
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30PHITBI»
79 [{uToorHYeCKrEe OCHOBBI TUTHOPHTHOTO 1
CKPCIIMBAHUS
80 CueruieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1 https://resh.edu.ru
81 XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH 1 https://resh.edu.ru
82 I'eneTnka mosa 1 https://resh.edu.ru
83 I'eHoTnn Kax 11eJIOCTHASI CUCTEMA 1 https://resh.edu.ru
84 FeHeTI/I‘—I?CKI/Iﬁ KOHTPOJIb Pa3BUTHUSL 1 https://resh.edu.ru
pacTeHHIA, )KUBOTHBIX U YEJIOBEKa
85 KonTponeHas padoTa Neb 1 https://resh.edu.ru
MN3MeHYnBOCTh MpU3HAKOB. Bribl
86 M3MEHYMBOCTH MondukanmoHHas 1 https://resh.edu.ru
W3MECHYHBOCTD
BapuanuoHHbIi psa 1 BapuallMOHHAS
kpuBas. JlaboparopHas padoTa
87 «ccnegoBanue 3af<0HOMepHOCTeI71 1 05 https://resh.edu.ru
MOIM(DUKAITMOHHOW U3MEHYMBOCTH.
[TocTpoenre BapualiMOHHOTO Psaa U
BapHallMOHHON KPUBON»
88 ['eHOTHIIMYECKAS M3MCHUYMBOCTb. 1 https://resh.edu.ru
KomOuHaTHBHASI N3MEHYUBOCTD
MyranmoHHast ©3MeH4YUBOCTb. [IpakTuyeckas
89 pabota «Mytaun y 1po30¢uiisl (Ha 1 0.5 https://resh.edu.ru
TOTOBBIX MUKpPOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. 1 https://resh.edu.ru

ONUreHeTHKA U SIUTSHOMUKA




I'enernka yenoseka. [IpakTuyeckas pabora

91 . 0.5 https://resh.edu.ru
«CocraBieHe U aHaJIN3 POJAOCIOBHOID)

92 Metoapl MEIUIIMHCKON I'€HETUKHU https://resh.edu.ru
3HaueHre MEIUIIMHCKON F'€HETHKHU B

93 MPEAOTBPAILICHUN U JICYCHUH T€HETUYECKUX https://resh.edu.ru
3a00JIEBaHHH YEJIOBEKA
OCHOBHBIE TIOHSTHS CEJIEKIIHH.

94 JlabopaTopHas pa60Te\1, «3yuenue copToB 05 https://resh.edu.ru
KYJIBTYPHBIX PACTCHUN U TIOPOJT JJOMAITHIX
YKUBOTHBIX»
MeTomp! ceneKIMOHHON PabOTHI.

95 JlaboparopHas paboTa «/3ydeHne MeTOI0B 0.5 https://resh.edu.ru
CEJIEKIIMU PACTECHHIN
JlocTrKEeHUs CeNEKIIMU PACTEHHU 1

96 KUBOTHBIX. [IpakTrueckas padota https://resh.edu.ru
«ITpuBHUBKa pacTeHUD»

97 CoxpaHeHHe, H3YICHHE U UCTIOJIb30BaHUE https://resh.edu.ru
ICHETHYECKUX PECYPCOB
broTexHoIOTHs KaKk HayKa U OTPAaCIIb

98 npon3BoicTBa. [IpakTnueckas pabora 0.5 https://resh.edu.ru
«M3ydeHnne 0ObeKTOB OMOTEXHOJIOTUIY

99 OcCHOBHBIC HANPABJICHUS CHHTETHYCCKOM https://resh.edu.ru
O1oJIOrun

100 XPpOMOCOMHasI ¥ T€HHAs HH)KEHEPUS https://resh.edu.ru

101 MeauinHcKkre OMOTEXHOJIOT I https://resh.edu.ru

102 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs https://resh.edu.ru

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue 06pazoBaATENBHbIC
padoTsI padoThbI pecypest

1 OposoronHas reopust Y. Jlapsuna 1 https://resh.edu.ru

9 JIBM>Kylye CHIIbl ABOJIFOIMA BUIOB 110 Y. 1 https://resh.edu.ru
JapBuny

3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN U 1 https://resh.edu.ru
HCKYCCTBEHHBIN 0TOOP

4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1 https://resh.edu.ru
IBOJIIOIIAN

5 DTanbl 3BOJIOLMOHHOTO MPOIIecca: 1 https://resh.edu.ru
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS

5 [Tonynsiuust — sneMeHTapHas eIUHUIA 1 https://resh.edu.ru
SBOJTIOIIH
3aKOH reHeTU4eCKOoro paBHoBecus JIx. https://resh.edu.ru

7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»

8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 https://resh.edu.ru

9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO 1 https://resh.edu.ru
TOPJIBITIIKA

10 Murpauyu. U300 nomyssumii: 1 https://resh.edu.ru
reorpaduueckas, Ouojgormueckas

11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1 https://resh.edu.ru




(hakTop IBOIFOITI

12

[TonoBoit 0TOOP

https://resh.edu.

13

[TpucnocobIeHHOCTh OPraHU3MOB KaK
pe3yibTaT MUKpO3BOTIONNH. JlaboparopHas
pabota «M3ydeHne apoMopQo30B u
WJIM0AIANITAlMNA Y PACTEHUN U JKUBOTHBIX)»

0.5

https://resh.edu.

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Mopdosiorudeckue, GU3noJIoruIecKue,
OHMOXUMUYECKHUE, ITOBEICHUYCCKIE.
JlabopaTtopHnas paborta «IIpucnocodnerus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

https://resh.edu.

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

https://resh.edu.

16

Crpykrypa Buaa

https://resh.edu.

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLUN CBSI3b MUKPOIBOJIIOILHH U
AMUAEMUOJIOTHH

https://resh.edu.

18

KonTpomnsnas padora Nel

https://resh.edu.

19

MaKpOSBOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

https://resh.edu.

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

https://resh.edu.

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIILHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU

https://resh.edu.




OBOJIIOIINH

MoneKynsipHO-r€HETUUECKUE,

https://resh.edu.

22 OMOXUMHYECKHE U MATEMATHYECKAE METOIbI
W3Y4YEHUS SBOJIOLNU
23 O611He 3aKOHOMEPHOCTH YBOJTIOIHH https://resh.edu.ru
24 AnantuBHas paguanus. HepaBHOMEpHOCTD https://resh.edu.ru
TEMIIOB DBOJIIOIIUHA
o5 Hayunbie runoressl NporuCcX0XKAECHUS KUZHU https://resh.edu.ru
Ha 3emie
OHAay4YHBIE IIPEJICTABICHUS O 3apOKICHUU https://resh.edu.ru
26 P
KU3HUA
97 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU https://resh.edu.ru
DBOJIIOLUHU
28 ["MIOTE3Hl 3apOKAEHHS KUHH https://resh.edu.ru
Hctopus 3emiu 1 METOIbI €€ N3y4EeHUS. https://resh.edu.ru
29 JlabopaTtopHas paborta «3ydeHue u 05
OTIMCAaHUE UCKOIAeMbIX OCTaTKOB JIPEBHUX '
OpraHU3MOBY
30 HauanpHbie 3Tarb opraHu4ecKOi BOJIOIMH https://resh.edu.ru
31 DBOJOLHA SYKAPHOT https://resh.edu.ru
OCHOBHBI€E ATaIIbl PBOJIIOINHU PACTUTEIHLHOTO https://resh.edu.ru
p
39 mupa. [Ipaktudeckas padora «3yuenue 05
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJZICIIOBY
33 OCHOBHBIE ATAITbl BOJIIOIMHY JKHBOTHOT'O https://resh.edu.ru




MHUpa

OBoJronus )KUBOTHBIX. [IpakTnueckas

https://resh.edu.

34 pabota «/3y4ueHrne 0coOOEHHOCTEH CTPOCHHUS 0.5
II03BOHOYHEIX JKUBOTHEIX)

35 PazButue xxu3HM Ha 3emMIie 1o Ipam U https://resh.edu.ru
nepuoaam

36 MaccoBbie BBIMUPAHUST — 3KOJIOTHYECKUE https://resh.edu.ru
KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN YKOJIOTUYECKUN KPU3BHUC, €TO https://resh.edu.ru
0COOCHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4ecKoro https://resh.edu.ru
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI https://resh.edu.ru
OPraHu3MoOB

40 AHTPOTOJIOTHS — HAyKa O YeNOBEKE https://resh.edu.ru

41 Pa3BuTHe npenacraBieHud 0 MTPOUCXOKICHUN https://resh.edu.ru
YyeJloBeKa
MecTto 4enoBeka B CUCTEME OPraHUYECKOro https://resh.edu.ru

42 mupa. JlaboparopHas pabota «3yuenue 05
0COOEHHOCTEH CTPOSHHUS CKelleTa YeIOBEKa, '
CBSI3aHHBIX C MPSIMOXOKICHUEM»

43 JIBuKyIIKe CUJIbl aHTPOIIOreHe3a https://resh.edu.ru

44 COOTHOIIICHHE OMOJIOTUYCCKUX U https://resh.edu.ru
COIIMANIBHBIX (PaKTOPOB B AHTPOTIOTEHE3E

45 OCHOBHBIE CTaJNH AHTPOTIOTEHE3a https://resh.edu.ru




46

Ilanmeorenerrka u mmajeorecHoOMuKa

https://resh.edu.

47

OBOIOLUS COBPEMEHHOTO YEJI0BEKa
MexaucuuIImHapHble METO bl
AHTPOIIOJIOT NN

https://resh.edu.

48

UYenoeueckue pacel. [IpakTuyeckas padora
«M3yueHune 3K0JI0THYECKUX aJanTaluuii
YeJI0BEKa»

0.5

https://resh.edu.

49

KonTtponsHas padorta

https://resh.edu.

50

3apoKJAeHUE U PA3BUTHE IKOJIOTUU

https://resh.edu.

51

Mertonpt skonoruu. JlabopatopHas padbora
«M3yueHre METOJI0B SKOJIOTHICCKHX
HUCCIIEIOBAHUI)

0.5

https://resh.edu.

52

3HayYeHUE YKOJIOTHYECKUX 3HAHUN I
yeJoBeKa

https://resh.edu.

53

Dkonoruueckue GpakTopsl

https://resh.edu.

54

Abuotnyeckue aktopsl. CBET Kak
sKoJIorn4eckuii paktop. JlaboparopHas
pabota «BplIsBIIeHHE TPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHHIO CBETa

0.5

https://resh.edu.

55

Abuotuueckue paktopsl. Temneparypa Kak
skonoruueckuid akrop. Jlaboparopuas
pabota «BrisiBneHue nprucnocooieHuit
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATyphD»

0.5

https://resh.edu.

56

AbuoTtnueckue Gpakropsl. BraxkHoCTh Kak
sKosiorndeckuit paxtop. JlaboparopHas
paboTa «AHaTOMUYECKHE 0COOEHHOCTH

0.5

https://resh.edu.




pacTeHui U3 pa3HbIX MECT OOUTAHUS)

https://resh.edu.

o7 Cpenpl 0OMTaHHUS OPTaHU3MOB
58 BHOJIOrHYeCKHE PHTMBI https://resh.edu.ru
59 XKuznennsie GopMbI OpraHU3MOB https://resh.edu.ru
60 BroTHueckue paKTopsl https://resh.edu.ru
3HadeHne OMOTUYECKUX B3aUMOIEUCTBUI https://resh.edu.ru
61 JUTsl CYIIECTBOBAHMSI OPTaHU3MOB B CpeJie
oouTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKHU TOIYIISIIHH https://resh.edu.ru
OCHOBHBIE TOKA3aTEH MOMYJISIIIUN: https://resh.edu.ru
63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TOKA3aTEIU MOMYJISIIIUN: https://resh.edu.ru
64 POKIaEMOCTb, TPUPOCT, TEMI POCTAa,
CMEPTHOCTb, MUTPALIUU
65 DKOJOTHYeCcKas CTPYKTypa MOMYIISILIUH https://resh.edu.ru
66 JluHamuKa HOMySIUU U e€ peryasuus https://resh.edu.ru
67 KpuBsie pocTa 4YHCIEHHOCTH MOMYJIALIMH. https://resh.edu.ru
KpuBbie BbKUBaHUS
Dkosornyeckas Huia Bujaa. JlabopatopHast https://resh.edu.ru
68 paboTa «IIpucrnocobneHust ceMsiH pacTeHui 0.5
K PacCcesIeHuIo»
69 Bupa kak cucrema nomynasuuii https://resh.edu.ru




3aKOHOMEPHOCTH MOBEJICHUSI U MUTPALUIT

https://resh.edu.

70
YKUBOTHBIX
71 Co00IIECTBO OPrAHN3MOB — OHOIIEHO3 https://resh.edu.ru
72 DKocucTeMa Kak OTKpbITasi cucTeMa https://resh.edu.ru
73 KpyroBopoT BemecTB ¥ NOTOK SHEPTHUH B https://resh.edu.ru
9KOCUCTEME
74 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI https://resh.edu.ru
75 DKOJIOTHYECKHE TTHPAMHUIBI https://resh.edu.ru
76 3MeHeHns cOOOIIECTB — CYKIIECCHH https://resh.edu.ru
77 [IpuponHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€p https://resh.edu.ru
U peK. DKOCUCTEMbI MOpPEN U OKEaHOB
78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI https://resh.edu.ru
TYHJIpP, JIECOB, CTEIIEH, TyCTHIHb
79 AHTPOTIOT€HHBIE IKOCUCTEMBI https://resh.edu.ru
80 Ypboskocucremsl. [IpakTuueckas padora 05 https://resh.edu.ru
«3yuyenne u onucanue ypoosKOCUCTEMbBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX https://resh.edu.ru
81 B3aMMOJICHCTBUI OPraHU3MOB B
JKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBUSA 3arpsI3HEHUI https://resh.edu.ru
82 Pa3HBIX TUTIOB HAa CyOOPraHU3MEHHOM,

OpraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCUCTEMHOM YPOBHSX




Bbuocdepa — oOmennanerapras 000104Ka

https://resh.edu.ru

83
3emin
84 VYuenne B. U. Bepuasckoro o 6uochepe https://resh.edu.ru
85 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOCHEPHI https://resh.edu.ru
86 KpyroBopoTs BemecTs u https://resh.edu.ru
OMOTCOXMMHUYECKHUE ITUKITBI
87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI https://resh.edu.ru
CyIITH
88 YcroitanBocTs 6uochepsl https://resh.edu.ru
89 DKOJIOTHYECKHE KPH3UCHI M UX TIPUYUHBI https://resh.edu.ru
90 BoseiicTBre uenoBeka Ha 6uochepy https://resh.edu.ru
01 AHTPOTIOT€HHOE BO3/ICHCTBUE HA https://resh.edu.ru
pPaCTUTENBHBIN U KUBOTHBIA MU
92 OXpana IpUPOIHI https://resh.edu.ru
93 OCHOBHBIE TPUHLIUIIBI YCTOMYUBOTO https://resh.edu.ru
Pa3BUTHS YEJIOBEUYECTBA U IPUPO,IBI
PanmonansHOE IpUPOJOTIOIB30BAHUE U https://resh.edu.ru
94 coXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emun
95 O6o006menue mo Teme «MUKpPOIBOIIONHUS U €€ https://resh.edu.ru
PEe3yNbTaThD»
96 O606muienne o Teme «Makpo3BOJIOIUS U €€ https://resh.edu.ru

pe3yIbTaThD»




O606menne no Teme «IIpoucxoxaenue u

https://resh.edu.ru

97 1
pa3BUTHE KU3HU Ha 3eMIIE»

98 O6o06menue o treme «IIpoucxoxaeHue 1 https://resh.edu.ru
YeJI0BEKa — aHTPOIIOTCHE3)»

99 O06o06mIeHne 1o TeMe «IKOJIOTHS — HayKa O 1 https://resh.edu.ru
B3aMMOOTHOIICHUSIX OPTaHIU3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1 https://resh.edu.ru
0OMTaHUS

101 O606meH1Ee 0 TeMe «DKOJIOrUs BUIOB U 1 https://resh.edu.ru
TTOTTYJISITTHI

102 O6006menue mo Teme «brocdepa — 1 https://resh.edu.ru
rio0abHas SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ bopoaun I1.M., Iemvmui I'.M., Cabnuna O.B.; noxg
penakmueit [llymuoro B.K., JIpimmuia I'"\M., AkuironepHoe 00111eCTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
buomnorus. 10-11 kmaccel. Metonuueckoe nocodue st yaurens). PI'OC ABtopsl

kauru: TepemoB A. B., [lerpocosa P. A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://biologylib.ru/catalog/



Cnmcok UTOroBbIX IVIAHMPYEMbIX Pe3yJIbTATOB

IIpuioxenue

Cnucox HUTOrOBBIX IVIAHUPYEMBbIX Oransl Croco0b1 oleHKH
pe3yJbTaToB dbopMupoBaHUSI
IUTAHUPYEMBIX
pEe3YJIBTATOB
10k1ace

c(hOopMHPOBAaHHOCTH 3HAHHIA O MECTE H
poau  OWOJOTHH B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B
dbopMHUpOBaHUHT COBPEMCHHOMU
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpa W
HAyYHOTO  MHPOBO33PCHHS, O BKJIAJC
POCCHUMCKHX W  3apyOe)KHBIX  YUYEHBIX-
OHOJIOroB B pa3BUTHE OMOJIOTHH,
(YHKITMOHAIBHOW T'PaMOTHOCTH YeJIOBEKa
JUTSL pEIICHUS KU3HCHHBIX 33134,

1-4 yeTBepTH

Tekymias oneHka
(ycTHBIR\TUCbMEHHBIT
OTpoC), TEMaTUYECKas
OLICHKA

YMEHHE  PAaCKphIBaTh  COJEpIKAHUE
OMOJIOTHYECKUX TEPMUHOB U TIOHSTHH:
KU3Hb, KJIETKa, OpraHu3M, METa0OoInu3M
(oOMEH BelecTB U MpeBpaIleHUe YHEPTUHN),
roMeocTa3 (caMoperyssiius), YypOBHEBas
opraHu3anus KHUBBIX CUCTEM,
CaMOBOCIIPOM3BE/ICHNE

(penpoayKIius), HacJIeICTBEHHOCTb,
U3MEHUYUBOCTD, POCT U Pa3BUTHUE;

1-3 yeTBepTH

Tekymas oueHka
(YCTHBIA\TUCEMEHHBIIT
OTMpOC), TEMaTUUYECKas

OLICHKA

YMEHHE H3J1araTh OMOJIOTHYECKUE
TeopuH  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAas, LEHTpaJIbHas J0orMa
MOJICKYJISIpHOM ~ Onosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBusnosa) u
yueHuss (0 IEeHTpax MHOrooopasus u
MIPOUCXOXKICHHS KYJIbTYpPHBbIX pacteHurd H.
W. BaBwioBa), ompenenstb T'paHUIbl HX
MIPUMEHHMOCTH K JKHUBBIM CUCTEMAM;

1-4 gyetBepTH

Tekymas oueHka
(YCTHBIN\TUCHMEHHBIH
OTpOoC), TEMaTUYECKas

OIICHKa

YMEHHME  BBIICISTH  CYLIECTBEHHBIC
MPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT U
JYKApHOT, OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpraHu3MoOB,

1-3 getBepTH

Tekymas oneHka
(YCTHBIN\TUCbMEHHBIH
OTIPOC)




0COOEHHOCTH MPOIECCOB: OOMEHA BEIIECTB
W TIPEBpAIICHUS DSHEPTHH B  KJIETKE,
dorocuHTE3A, IJIACTUYECKOTO u
DHEPreTUYECKOr0 OOMEHa, XEeMOCHHTE3a,
MHUTO3a, Meno3a, OTJIOIOTBOPEHHS,
Pa3MHOXKCHHUS, HHIUBHTYaTbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yMEHUE  MPUMEHSATH  MOJy4YCHHBIC
3HAaHUA 19 OOBIACHEHHUS OHOJIOTHYECKHUX
IPOILIECCOB U SIBJICHUM, JUIsI TPUHSATHUS
IPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
YKU3HUA c 1[ENTBIO obecrieueHus
0€30IaCHOCTH CBOETO 3/I0POBBS U 37]0POBbSI
OKPYKAIOIIMX JIIOeH, COOJIOACHUS HOPM
IPaMOTHOTO TIOBEJCHUSI B OKpYKaroIlIei

1-4 yeTBepTH

Texymas oLeHka
(ycTHBIR\TUCEMEHHBIT
OTpocC), TeMaTUYECKast

OLIeHKa

IPUPOTHOM cpere, MOHUMAaHHe
HE00XOTMMOCTH MCIOJIb30BAHUS
JTOCTH)KEHUW COBPEMEHHOW OuoIoTHH U
OMOTEXHOJOTUN Uil  PalMOHAJIBLHOTO
IPUPOJONOIb30BAHNUS;

YMEHHME  pemiarb  JJIEMEHTApPHBIC Texymas oneHka
IeHETUYECKUE  3aJaud  Ha  MOHO- W | 3-4 yerBepTh | (YCTHBIM\MMHCHMEHHBIH
IUTHOPUHOE CKpELMBaHUE, CIEIIEHHOE OIpoc)
HacJleJ0BaHUE, COCTaBIISITh CXEMBI Pemenue 3anay,
MOHOTHOPHUJIHOTO  CKpELIMBaHUS  JUId TEMaTU4€eCKasl OLICHKA

npeacKa3aHusl HACJeIOBaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHUE BBIIOHATH Ta00paTOpHBIC U
IIpakTUYeCKre paboThl, COOIOAATh MpaBUia
pu paboTe ¢ yueOHBIM U JTA00PAaTOPHBIM
00opynoBaHUEM;

1-4 yeTBepTH

Tekymas oueHka
(YCTHBIA\TUCEMEHHBIIT
OIMPOC) BBIOJTHEHUE
71a00paTOPHBIX U
MPAKTUIECKUX padoT,

TeMaTH4ecKas
OIICHKA

YMEHUE KPUTUYECKH OLIEHUBaTh W
HUHTEPIPETUPOBATH uHpopMalno
OMOJIOTHYECKOTO coJlepKaHUs,
BKJIIOYAIOUIYIO TICEB/IOHAYYHbIE 3HAHUS W3
Pa3TUYHBIX MCTOYHHUKOB (cpenctBa
MAacCOBOM uHpopmanuu, HAay4HO-
NONYJISIPHBIE ~ Marepualibl),  ATUYECKUE
aCIleKThl COBPEMEHHBIX HCCJIEIOBaHUI B
OMOJIOTHH, MEIHUIINHE, OMOTEXHOJIOTHH;

1-4 gyetBepTH

Tekymras oneHka
(YCTHBIN\TUCbMEHHBIH
OTpOC), TEMaTUUYECKas

OIICHKA




yMEHUE  CcOo3/laBaTh  COOCTBEHHBIC
NUCBMEHHBIE W  YCTHBIE  COOOIICHHS,
000011121 OMOJIOTMYECKYI0 HHPOPMALIUIO U3

1-4 yeTBepTH

Texymas oneHka
(YCTHBIR\TUCHMEHHBIN
OTpoc), TeMaTU4YeCcKas

HECKOJIBKHAX VCTOYHUKOB, rpaMOTHO OLICHKA
HCIIOJb30BaTh  IOHATUHUHBIN amnrapar
OMoJIOrHN.

11kiace

c(hOpMHPOBAaHHOCTh 3HAHUN O MECTE U
pOJU OMOJIOTUHU B CUCTEME HAYYHOIO
3HaHUSA €CTECTBEHHBIX HayK, B
(dbopMupoBaHUH COBPEMEHHOU
€CTECTBEHHO-HAyYHOU KapTUHBI MHUpa U
HAyYyHOTO  MMPOBO33pPEHHs, O BKJIaAe
pOCCUIMCKMX U  3apyOeKHbIX  YUYEHBIX-
OH1OJI0TOB B pa3BUTHE ouonoruwu,
(YHKIIMOHAJIBHOM TPaMOTHOCTH YeJOBEKa
JUISl PEIIEHUS )KU3HEHHBIX 3aa4;

1-4 yeTBepTH

Texkymas oneHka
(ycTHBIA\TUCEMEHHBIN
OTpoC), TeMaTU4YeCKast

OLIEHKa

YMCHHUC PACKPLIBATH COACPIKAHUC
OMOJIOTHYECKUX TCPMHHOB 1 MMOHSTUM BUA,

Tekymas oueHka

HOMYJIALINS, reHo(oHI, HBOJTIOLINS,
IBUKYIIUE CHIIbI ((paKTOpPbI) 3BOJIOLINH,
IPUCTIOCOOJIEHHOCTD OpPraHu3MOB,
BUI000pa30BaHUE, HKOJIOTUYECKHUE
dakTopbl,  JKOCHUCTEMA,  MPOIYIEHTHI,
KOHCYMEHTBI, PEAYLEHTHI, IeNH MUTaHus,

1- 4 yetBepTH

(ycTHBIR\THCHEMEHHBIIT
OIPOC), TEMATHIECKas
OICHKA

HKOJIOTMYECKas MupamMuaa, OHOreoleHOo3,
ouocdepa;

yMEHUE Hu3Jlaratb  OMOJOTHYECKHUE Tekymas oreHka
teopun  (dBomonnonHas — teopus Y. | 1-4 yerBeprh | (YCTHBIM\ITUCHMEHHBIM
JlapBuHa, CUHTETHYECKas TEOpUsI OIpOC), TEeMaTH4eCKas
3BOJIIOLIMM), 3aKOHBI W 3aKOHOMEPHOCTH OLICHKa

(3apoasimieBoro cxoactsa K. M. bopa,
yepeqoBaHUs TJIaBHBIX HANpaBlICHUN U
nytel sBomonun A. H. CeBepuioBa, yueHHst
o Owmochepe B. W. Bepnaackoro),
ONpEeNEeNsATh TPAHULIBI UX TPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAy4HOTO
MO3HAHUS B OWOJIOTUU: HAOIIONEHUE U
OTNMCAaHUE KHWBBIX CHCTEM, IIPOIECCOB M

HBHCHHﬁ, opranm3anysda W IIPOBCACHHC
OMOJIOTHYECKOTO OKCIICPHUMCHTA,
BBIABHKCHHC T'HIIOTC3HI, BBISIBJICHHC
3aBUCHUMOCTH MCIKIAY HNCCIICAYCMBIMUA

1-4 gyetBepTH

Tekymras oneHka
(YCTHBIN\TUCHMEHHBIH
OTIPOC), TEMaTUYECKast

OLICHKA




BEJIMYMHAMH, OOBSICHEHUE TMOJYyYEHHBIX
pEe3ylbTaToOB, MCIOJIB30BAHHBIX HAYYHBIX
[IOHATUN, TEOPUHM U 3aKOHOB, YMEHUE
JeJ1aTh BBIBO/IbI Ha OCHOBaHUU
IIOJIyYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIICIATH  CYLIECTBEHHBIE Texymas oneHka
NPU3HAKM ~ CTpOoeHMs  Ouomormueckux | 1-4 yerBeprh | (YCTHBIM\ITHCHMEHHBIM
O0BEKTOB: BUJIOB, MOIYJISIUH, OIpPOC), TEMaTUYeCKas
IIPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OLICHKA

OMOreoIeHO30B U IKOCUCTEM, OCOOEHHOCTH
IPOLIECCOB: HACJIEJICTBEHHOU
U3MEHYHUBOCTH, ECTECTBEHHOro 0TOOpA,
BU000pa30BaHMsl,  MPHUCIOCOOJEHHOCTH
OpraHu3MOB, JIEUCTBUS  HKOJOTUYECKHUX
(akTopoB Ha  OpraHU3MbI, TEpeHoca
BEIIECTB U MOTOKA YHEPTHH B HIKOCUCTEMAX,

AHTPOIOTE€HHBIX W3MEHEHUN B
AKOCUCTEMAX cBOEH MECTHOCTH,
KpyroBopoTa BEILIECTB u

OMOreOXUMHYECKHX IIMKIOB B Onocdepe;

YMEHHE TMPUMEHATHh  IOJTyYECHHBIE
3HAHUS 11 OOBICHEHHS OMOJIOTHYECKUX
NpPOIECCOB W SIBICHUH, JJIsi MPUHATUS
MPAKTUYECKUX PELICHUH B IOBCEIHEBHOM
JKU3HU c LIEJIBIO o0ecrieyeHus
0€30ITaCHOCTH CBOETO 3JI0POBBS U 3I0POBBSI
OKPYKAIOIIMX JIFOACH, COOJIONCHUS HOPM
rPaMOTHOTO TIOBEICHUA B OKpYyKalollen
MIPUPOTHOU cpene, TTIOHUMAHUE
HEOOXOIUMOCTH HCIIOJIL30BaHUS
JTOCTHKCHUN COBPEMEHHON OHMOJIOTHH IS
PAIMOHAIILHOTO TPUPOAOIIOIb30BAHNS;

1-4 yeTBepTH

Tekymas oueHka
(YCTHBIR\TUCEMEHHBIIT
OTIPOC), TEMaTUYeCKas

OLICHKA

YMEHUE  pellaTh  DJIEMEHTapHbIC
OMOJIOTHYEeCKUEe 3a7]aul, COCTABIATh CXEMbI
IepeHoca  BEUECTB W DHEPruu B
sKocUcTEeMax (LENU MUTAHUsA);

1-4 gyetBepTH

Tekymas oueHka
(YCTHBIN\TUCHMEHHBIH
OTIPOC)
peIIcHUE 3a1a4

YMEHUE BBINOJIHATH J1TA00pATOpPHBIE U
MpakTUYeCcKue padoThl, COONIONATH MpaBuiIa
npu pabore ¢ y4eOHBIM W J1aOOPaTOPHBIM
000pyI0BaHUEM;

1-4 gyetBepTH

Tekymas oneHka
(YCTHBIN\TUCbMEHHBIH
OTIPOC), TEMaTUUYECKas

OIICHKA

IMPAaKTUICCKUC U

nabopaTopHbIe PabOThI




YMEHHE KPUTHYCCKH OIICHWBATh W
WHTEPIPETUPOBATH uH(OpMAITHIO
OMOJIOTHUYECKOTO coJiepKaHus,
BKJTFOUAIOIIYIO TICEBIOHAYYHBIC 3HAHHS W3
Pa3TUIHBIX HNCTOYHUKOB (cpencTBa
MacCOBO nH(pOpMaIIHH, HAy4HO-
NOMYJIIPHBIC MaTepHalbl), paccMaTpPHUBATh
100anbHbIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, dbopMupoBaTh 1o
OTHOIICHHIO K  HUM  COOCTBEHHYIO
TIO3HIINIO;

1-4 yeTBepTH

Texy1as oLeHka
(YCTHBIA\TUCHMEHHBIN
orpoc)

peICcHUC 3a/1a4,
TEMATHYCCKasa OIICHKA

YMCHUC CO31aBATh COOCTBEHHBIC
IMNCBbMCHHBIC U YCTHBIC COO6III€HI/I${,

00001mas
OMOJIOTHYECKYIO UHGOPMALIHIO u3
HECKOJIBKHX MUCTOYHUKOB, I'PAaMOTHO
YICIOJIB30BAaTh MTOHATUNHBIN armapar

OMOJIOTHMU.

1-4 yeTBepTH

Texy1as oLeHka
(ycTHBIR\TUCEMEHHBIT
OTpoC), TeMaTUYECKast

OLICHKA

Kpurepun onennBanus yae0Horo npeamera «buosornsa»

OneHka yCTHOTO OTBeTa Y4aluuXxcst

Otmetka "5" cTaBuTCH B Ci1y4ae:

1. 3HaHus, MOHUMaHUsA, TTIyOMHBI YCBOCHHS O0yUaroUMCs BCEro o0béMa

IIporpaMMHOI'0 MaTcpuajia.

2. YMeHus BBIIECHATH TVIABHBIE MOJIOKEHUS B U3yYEHHOM MaTepHualle, Ha OCHOBaHUH
(akToOB U IPUMEPOB 0000IIATh, IEIaTh BHIBOJbI, YCTAHABIUBATH MEKIIPEIMETHBIE U
BHYTPUIIPEAMETHBIE CBSA3U, TBOPUYECKHU IIPUMEHSET IIOJIYYCHHBIC 3HAHUS B

HE3HAKOMOM CHUTYaIlUU.

3. OrcyTcTBHE OIIMOOK U HETIOUETOB MIPU BOCIPOU3BEICHNN N3YUYEHHOTO MaTepuara,
MIPU YCTHBIX OTBETAX YCTPAHEHUE OTNEIbHBIX HETOUHOCTEH C MOMOILBIO
JIOTIOJIHUTENbHBIX BOIIPOCOB YUUTENS, COONIOJCHUE KYJIbTYpPbl YCTHOM peyu.

OrmeTka "4":

1. 3HaHKe BCEro M3y4EHHOI0 MPOrPAMMHOI0 MaTepHaIa.

2. YMeHu# BBIIENATH TJIABHBIE MOJ0KEHUS B ©3yYEHHOM MaTepHalle, HA OCHOBAaHHUH
(akToOB U IpUMEPOB 0000111aTh, JIeNIaTh BEIBObI, YCTAHABINBATH BHYTPUIIPEIMETHBIC
CBSA3U, IPUMEHATH OJYYCHHBIE 3HAHUS HA PAKTUKE.




3. HesnauutenbHbie (HErpyObie) OMTMOKN U HEJOUYETHI IPU BOCTIPOU3BEICHUN
M3YYEHHOT'0 MaTepuaia, COOII0IEHNE OCHOBHBIX MPAaBUI KyIbTYPhl YCTHOU PEUH.

OtMmetka "3" (ypoBEHB MPECTABICHHUM, COYETAIOIINXCS C JIEMEHTAMHU HAYIHBIX
TIOHSITH]):

1. 3HaHue U yCBOECHUE MaTepraja Ha YPOBHE MHHIUMAIIbHBIX TPEOOBAHMIA
MPOrpPaMMBbl, 3aTPyTHEHUE TIPH CAMOCTOSITEILHOM BOCITPOU3BEICHIH, HEOOXOIMMOCTh
HE3HAYUTEIHHON TOMOIIY TTPEToaBaTes.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOU3BEACHUS, 3aTPYAHCHUS ITPH OTBETaX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hannuue rpy6oit ommoOKH, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEICHUN
M3y4YEHHOT0 MaTepHala, He3HaYUTeIbHOEe HeCOOII0IeHNE OCHOBHBIX MPABUII
KyJIbTYpPbl YCTHOU peyH.

Ormerka "2":

1. 3HaHWe U YCBOCHUE MaTepraja Ha YPOBHE HIKE MUHUMAIBHBIX TPeOOBaHUM
pOrpaMMBbl, OTJIETbHbIE TPEACTABICHUS 00 U3YUYEHHOM MaTepuase.

2. OrcyTcTBUE YMEHMM padOTaTh HA YPOBHE BOCIIPOU3BEACHMUS, 3aTPYAHEHUS IPU
OTBETAX Ha CTaHJAPTHBIE BOIIPOCHI.

3. Hanuuue HecKOoJIbKUX TPYyObIX OMKHOOK, O0IBIIOr0 Ynciia HerpyObIX npu
BOCIIPOU3BEICHUN U3yUYEHHOTO MaTepuaia, 3HaUuTeIbHOe HeCOOTI0eHIEe OCHOBHBIX
NpaBUi KyJIbTYphl YCTHOM peyH.

OueHka BbINOJTHEHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.
OtmeTtka "5" cTaBUTCS, €CIIM YUYEHHK:
1) mpaBUIIBHO OMpEEIHII LENb OIBITA;

2) BBINIOJIHUJ pabOTy B MOJIHOM 00BbEME C COOTIOIEHEM HEOOX0IMMOM
MOCJIEIOBATEIbHOCTU IIPOBEJICHUS ONBITOB U U3MEPEHUM;

3) caMOCTOSITETFHO U PAllMOHAJILHO BbIOpA U MOATOTOBHII IS OIIBITa HEOOXOMMOE
000pyZI0BaHME, BCE ONBITHI IPOBEJ B YCIOBUAX U pEeKUMAaX, 00eCIIeUnBAIOIINX
MOJIyYEHHUE PE3YNIbTATOB U BBIBOJOB C HaWOOJIbIIIEH TOYHOCTHIO;

4) Hay4HO TPAaMOTHO, JIOTUYHO OMKCcall HAOIIOACHUS U cHOPMYTUPOBAIT BEIBOABI U3
omnbITa. B mpenctaBieHHOM OTYeTe NMPAaBUIILHO U aKKYPAaTHO BBITIOJHUII BCE 3aITUCH,

TaOJUIbI, PUCYHKH, TPA(UKH, BBIYUCICHUS U CJIEall BEIBOJIBI;

5) mpaBUIIbHO BBINOJIHUI aHAIU3 norpemHocteit (9-11 kiaaccer).



6) IPOSABIIAET OPTaHU3ALMOHHO-TPYAOBbIE YMEHHUS (TIOAACPKUBAET YUCTOTY paboyero
MeCTa U MOPSAAO0K Ha CTOJIE, SKOHOMHO UCIIOJIB3YET PACXOJHBIE MATEPUAIIBI).

7) SKCIEPUMEHT OCYIIECTBIISACT 1O TUIAHY C YIETOM TEXHUKH 0€30MaCHOCTH M MPABHII
paboThI ¢ MaTepUaIaMi U 000PYIOBAHUEM.

OtmeTka "4" cTaBUTCS, €CIIM YUEHUK BBIIOJTHIII TpeOOBaHUs K orieHke "S5", HO:

1. OTBIT IPOBOIWII B YCIIOBUSX, HE O0OECTIEYMBAIONINX JOCTATOYHON TOYHOCTH
W3MEPEHHN;

2. unu ObUIO JOMYIICHO ABA-TPU HEJ0UETa;
3. unu He OoJiee OHOM HETPyOOH OITMOKH M OJTHOTO HEJI0UEeTa,
4. WM SKCTIEPUMEHT MPOBECH HE MOJHOCTHIO;

5. WU B ONMMCAaHUU Ha6JIIOJIeHI/Iﬁ N3 OIIbITa OOIMYCTHUII HETOYHOCTHU, BBIBOJABI CACIIAII
HCIIOJIHBIC.

OtmeTtka "3" cTaBUTCS, €CJIM YUECHHUK:

1. IIPaBUJIBHO OIIPCACIINII LICJIb OIIbITA, pa60Ty BBIITOJIHACT IMPAaBUJIbHO HC MCHCC YCM
HAIT0JIOBUHY, OJJHAKO 00BEM BBITIOJIHEHHOM YacTH TAaKOB, 9YTO ITO3BOJIACT IOJTYUUTH
IMPaBUWJIBHBIC PC3YJIbTATBI U BHIBOJABI IO OCHOBHBIM, IIPUHIOUITHAJIBHO Ba’KHBIM
3aJjadyamM pa6OTI>I;

2. nunu noadop o0opyAoBaHMsl, 0OBEKTOB, MATEPUAJIOB, a TaKXKe paOOTHI [0 HaYaTy
OIbITa MPOBEJ C IOMOIIBIO YUYUTEINS; WIIA B X0J1€ IPOBEICHUS ONIbITA U U3MEPEHUI
ObUIM TOMYIIEHbI OITMOKU B ONIMCAHUM HAOIIOAEHUHN, (OPMYJINPOBAaHUU BBIBOJIOB;

3. OTIBIT IPOBOIWIICS B HEPAITMOHAIBHBIX YCIOBHUSIX, YTO MPUBEJIO K MOTYyUYEHUIO
PE3yIbTATOB C OOJIBIIIEH MOTPEITHOCTHIO; WU B OTYETE OBLIN JOMYIIEHBI B 00IIIEH
CJIO’KHOCTH He 0oJiee IBYX OmMOOK (B 3aMUCIX €IUHUIL, U3MEPEHUAX, B
BBIYHCIICHUSX, TpaduKax, Tabauiax, cxemax, u T.1.) He IPUHIUIIUAIBHOTO JIJIs
JaHHOM pabOThI XapaKTepa, HO MOBIUABIINX Ha PE3yJIbTAT BHIMOJHEHNUS,

4. nomyckaet rpyOyro ommOKy B X0/1€ SKCIIepuMeHTa (B 00BbsICHEHHH, B OPOPMIICHUN
paboThl, B COOJIIOICHNH MTPaBUJI TEXHUKH 0€30MacCHOCTH MpuU paboTe ¢ MaTepuaiaMu
1 000pyZ0OBaHUEM ), KOTOpPask UCIIPABISETCS MO TPEOOBAHUIO YUUTEIS.

Ormetka "2" cTaBUTCS, €CIIN YUCHUK:

1. He ompeaenu caMOCTOSATENBHO LEJb OIBITA; BBIMOIHIWI pa00Ty HE MOJTHOCTHIO, HE
MOATOTOBUJI HY>KHOE 000pYZOBaHHUE U 00BEM BBITIOJIHEHHOMN 4acTu paboOThI HE
MO3BOJISIET CJIEaTh MPABUIBHBIX BHIBOJIOB;

2. nn OIIBITBI, U3MCPCHUS, BBIYUCIICHUS, Ha6HIO,Z[€HI/I$[ IIPOU3BOJUIINCH HCTIPABUIIBHO,



3. uiu B X0/i€ pabOTHI U B OTYETE OOHAPYKUINCH B COBOKYITHOCTH BCE€ HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBAHMSIX K OleHKe "3";

4. momyckaet nBe (1 Oosiee) rpyObie OIMMOKHU B X0/1¢ SKCIIEPUMEHTA, B 00BSICHCHHH, B
oopMIIeHHH paOOThI, B COOIIOICHUH TPABUJI TEXHUKH OE30MTaCHOCTH MPH padboTe ¢

BEILIECTBAMU U 000PYI0BAHUEM, KOTOPBIE HE MOYKET UCIIPABUTH AAXKE MO TPEOOBAHUIO
YUUTEA.

OueHka caMoOCTOSITE/ILHBIX MMCbMEHHBIX U KOHTPOJILHBIX PadoT.

OtMmetka "5" cTaBUTCS, €CJIM YUCHUK:

1. BeITIOTHU paboTy 0e3 omuOOK U HET0UYETOB;

2) nonmyctuia He 60Jiee 0OHOTO HeloueTa.

OtmMmetka "4" cTaBUTCS, €CJIM YUYEHUK BBIMOJIHUI PaOOTY MOJHOCTHIO, HO IOMYCTHI
1. He Goree oHOI HErpyOOii OMIMOKHN M OJJTHOTO HEIOYEeTa;

2. nnu He 0oJiee JBYX HEJIOUETOB.

OtmMmetka "3" cTaBUTCS, €CJIM YYCHUK NMPABUIILHO BBIMOJHUI HE MeHee 2/3 paOoThl
WJIH JOITYCTHII:

1. He Ooiiee IBYX IpyOBIX OMIMOOK;

2. iy He 0oJiee 0JHOM TpyOoi 1 0/THOM HErpyOoil OMMOKHK M OJTHOTO HEI0YETa;
3. unu He OoJiee NBYX-TpeX HErpyObIX OIIMOOK;

4. uu ogHOM HETpyOOM OIMOKH U TPEX HEJOUETOB;

5. WM pU OTCYTCTBUU OLIMOOK, HO IPU HAJTMYUH YETHIPEX-TISITU HEJOUYETOB.
Ormetka "2" cTaBUTCS, €CIIN YUCHUK:

1. momyCTHII YUCIIO0 OMMOOK U HEJIOYETOB MPEBOCXOAIIEE HOPMY, ITPHU KOTOPO
MOJKeT OBITh BBICTaBJICHA oreHka "3";

2. WK eClu IMPaBUJIbHO BBIITOJIHUII MCHCC ITOJIOBUHDBI pa6OTI>I.
KpnTepnn BBICTABJICHHUA OICHOK 3a MPOBECPOYHLBIC U KOHTPOJbHbIC TCCThI.

TecTsl, cocTosIIME U3 ISITH BOITPOCOB MOYKHO MCIIOIB30BaTh TOCIIC U3yUCHHUS
Kaxaoro marepuana (ypoka). Tect u3 10—15 BompocoB UCIONb3yeTCs IS



nepuoaudeckoro KoHTpous. Tect u3z 20 — 30 BonmpocoB HEOOXOAMMO HUCIIONH30BAThH
JUTS. U'TOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHMYM UCTIOJIB3YETCS CIASTYIOIAS IIKAJIA:

oreHka «5» - 91-100% mMakcHMaJIbHOI'O KOJHUYECTBA 0aJIOB;
oreHka «4» - 715-90% MakcHMaJIbHOIO KOJIUYECTBA OAIOB;
oreHka «3» - 50-74% MakcCHMaJIbHOT'O KOJIMYECTBA OaJIJIOB;
olleHKa «2» - MeHee 50% MaKCHMaJIbLHOTO KOJWUECTBa 0alioB.

OueHka yMeHH POBOAUTH HAOII0OACHUS.
Orenka "5" ctaBUTCS, €ClId 00YJArOIIHIACS:
1. mpaBWIIBHO TIO 33JJaHUIO YIUTEIIS TPOBEI HAOJIOICHNUE;
2. BBIJICTUIT CYIIECTBEHHBIE IPU3HAKH Y HA0It0JaeMoro o0bekTa (Iporecca);
3. IOTUYHO, HAYYHO TPAaMOTHO O(OPMHII PE3yAbTATHI HAOIIOICHUA W BHIBOIBI.
Ormenka "4" ctaBUTCS, €CJIA 00YJAFOIITHICS:
1. mpaBUIJIBHO MO 3aJaHUIO YUUTENs TPOBET HAOIIOAECHUE;

2. TIpY BBIJICJICHUH CYIIIECTBEHHBIX MPU3HAKOB y HAOII0aeMOT0 00BEKTa (IIpoliecca) Ha3Bal
BTOPOCTEIICHHEIC;

3. TomycThI HEOPEKHOCTh B 0(hOPMIICHUH HAOIIOACHUIN U BBIBOJIOB.
Ornenka "3" ctaBUTCS, €CJIM 00YJAFOIITHIACS:
1. JomycTHI HETOYHOCTH | 1-2 OMIMOKY B TPOBEACHUH HAOIIOICHUN TI0 3aJaHUI0 YUUTETIS;

2. IIpU BBIACIICHUN CYIIECCTBCHHBIX IIPU3HAKOB Y Ha6n}oz(aeMoro 00BEeKTa (HpOHGCC&) BBIACIINII
JIMIIb HCKOTOPLIC,

3. nonyctun 1-2 ommbku B 0hopMIeHIH HAOIIOIEHUH U BHIBOJIOB.

Onenka "2" cTaBUTCA, €ClIM 00yJarOMIMHCS:

1. nomyctun 3 - 4 omuOKK B IPOBEACHUH HAOMIOACHUHN 10 3a/IaHUI0 YUUTEs;
2. HETIpaBWJIbHO BBIJENIUI MPU3HAKHN HaOII01aeMoro oobwekTa (mpoiiecca);

3. omyctun 3 - 4 ommOku B 0opMIICHHH HAOIIOICHUI U BHIBOJIOB.

IIpumeyanue.



OL[GHKI/I C aHAJIM30M yMeHI/If/'I 1 HAaBBIKOB ITPOBOJUTH Ha6JHO,HCHI/I$I JOBOJATCA 10 CBCACHUA
ydJaluuxcd, KakK MIpaBuio, Ha MOCJICAYIOIICM YPOKE, IIOCIIC Caaun OTuéTa.

OO0mas kmaccuuKaus ommooK.

[Ipu orieHke 3HAHWM, YMEHU, HABBIKOB CJICIyeT YUUTHIBATh BCEe OMMOKH (TPyOBIe U HErpyObIe),
HEJ0YETHI B COOTBETCTBUU C BO3PACTOM YHAIIIUXCS.

['pyObIME CUUTAIOTCS OITUOKH:

- HE3HAHUE OTIPE/ICTICHUS OCHOBHBIX MOHSATUM, 3aKOHOB, MTPaBUJI, OCHOBHBIX IOJIOXKCHUH,
TeOpuH, He3HaHUE (HOPMYJI, OOIIETPUHATHIX CHMBOJIOB 0003HAYEHUN BEJTMYUH, €IUHUI] UX
M3MEPEeHUs, HAMMEHOBAHUMN ITUX €JIMHUIL,

- HEyMEHHUE BBIJICJTUTH B OTBETE TJIaBHOE; 0000IINUTH pPe3yIbTaThl U3yUEHUS,

- HEyMEHHE MPUMEHHUTH 3HAHUS JUIsl pEIIeHUs 3a/1a4, O0OBSICHEHUS SIBJICHNUS,

- HEyMEHHE YUTATh U CTPOUTH IpaduKH, MPUHITUITNATIEHBIE CXEMBI;

- HEYyMEHHE MMOJITOTOBUTH YCTAHOBKY HJIH JTA0OpAaTOpPHOE 000PYyI0BaHKE, TPOBECTH OIIBIT,
HaOIOZICHHUE, CIeTaTh HEOOXOJUMBIE PACUEThI UM UCTIOJIB30BATh TIOJyYE€HHBIE JAHHBIC IS
BBIBOJIOB;

- HCYMCHHC I10JIB30BATHCA IEPBOUCTOYHUKAMU, yLIe6HI/IKOM, CIIPAaBOYHUKOM;,

- HapYyIICHHE TEXHUKHU 0€30TacCHOCTH, HEOPEIKHOE OTHOIIIEHHUE K 000pYyI0BaHHIO, TprOOpam,
MaTepHualiaMm.

K HEerpyObIM OTHOCSATCSI OITUOKHU:
- HETOYHOCTh (POPMYIHPOBOK, OTIPE/ICIICHUH, TOHSTUH, 3aKOHOB, TEOPHIA, BEI3BaHHAS
HETIOJTHOTOM 0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIENIEMOTr0 MOHATHS Wi 3aMeHor | — 3 u3

OTHUX IIPU3HAKOB BTOPOCTCIICHHBIMU

- OIIMOKHU IIpH CHATHUHU MOKa3aHui ¢ HU3MCPHUTCIIbHBIX HpI/I60pOB, HC CBA3aHHBIC C OIIPCACICHUEM
OCHBI ACJICHUA IIKAJIbI,

- OIIMOKH, BEI3BAaHHBIC HECOOIOICHUEM YCIIOBHIA TIPOBEICHHSI OTIBITA, HAOTFOICHUS, YCIOBHIMA
paboTsl mpubdopa, 00opynOBaHUS;

- OIMMOKY B YCJIOBHBIX 0003HAaYCHMAX HA CXeMax, HCTOYHOCTb rpacbI/IKa;

- HepaHI/IOHaJ'H)HHﬁ MCTO pCHICHUA 3a1a4, BBIIIOJIHCHUA YaCTU HpaKTquCKOﬁ pa60TBI,
HEAOCTATOYHO HpOIIYMaHHHﬁ IJIaH YCTHOT'O OTBETA (HapymeHHe JIOTUKH HU3JIOXKCHHA, IIOAMCHA
OTACJIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHLIMI/I);

- HCpAIIMOHAJIbHBIC MCTOIbL pa6OTI>I (¢{¢] cnpaBquoﬁ J'IHTCpElTypOfI;

- HCYMCHHC pCIIATh 3ala4U, BBITIOJIHATH 3a/IaHUS B OGH.[CM BUJC.



Henouéram u SBISAIOTCA: - HEpaIlMOHATIBHBIE TPUEMBI BHIYUCICHUHN U TpeoOpa3oBaHui,
BBITIOJTHEHUS! OTIBITOB, HAOIIOICHH, TPAKTUYECKUX 3aJIaHUI; - apu(METHUECKIE OINOKH B
BBIUMCIICHUSX; - HEOPEKHOE BHITIOJHEHUE 3aMMCeH, YepTeKeH, cxeM, TpaguKoB, TaOIHUIL; -
opdorpadudeckre u MyHKTAIIMOHHBIC OIIHOKH.

JlomosiHeHne

IIpu paGore yyammxcsi B rpyiine olleHHBaeTCs:

1. YMeHue pacnpenenutb paboTy B KOMaH/Ie

2. YMeHue BBICIYIIATh APYT Apyra

3. CornacoBaHHOCTE JeHCTBUI

4. IIpaBUIBHOCTB Y MTOJIHOTA BBICTYIIJICHUN

5. AKTUBHOCTH

Kasxp1it myHKT OIleHUBaeTCs OTACIBHO B Oayiax.

NuauBuayanbHbIA MPOEKT:

1. CrtocoOHOCTh K CaMOCTOSITEIIHHOMY IPHOOPETEHHUIO 3HAHUHN U PEIISHUIO MPOoOIIeM,
MIPOSIBIIAIONIASACSA B YMEHUU NIOCTAaBUTh MTPOOIIEMY U BHIOpATh a/IeKBaTHbIE CLIOCOOBI €€ pellieHus,
BKJTFOYAsi TOUCK U 00paboTKy nH(popManmu, GopMyTMPOBKY BBIBOJIOB W/ WK 000CHOBAHUE U
peanu3anuio/arnpoOanio MPUHSITOTO pelieHns, 000CHOBaHUE U CO3/IJaHUE TTPOTHO3a, MOJICTIH,
MakeTa, 00bEeKTa, TBOPUECKOTO pelieHus U T. I . JlaHHbBIN KpUTEpHil B 1IEJIOM BKJIIOYAET OLICHKY
c(OpMUPOBAHHOCTH MMO3HABATEIbHBIX YUEOHBIX ICHCTBUIA .

2. ChopmMupoBaHHOCTD MPEAMETHBIX 3HAHUH U CIIOCOOOB JICHCTBHMA, PO BIISIFOIIAACS B YMECHUH
PacKpbITh CoJIep:KaHue paboThl, IPAMOTHO U OOOCHOBAHHO B COOTBETCTBUU C pacCMaTpUBAEMOM
poO6JIEMOH/TEMOM UCTI0JIb30BaTh UMEIOIINECS 3HAHKS U CTIOCOOBI JICHCTBH .

3. CpopMUpPOBAHHOCTD PETYASATUBHBIX ACUCTBUIA, TPOSBISIONIASCS B YMEHUU CAMOCTOSITEIILHO
TUIAHUPOBATH CBOIO NMO3HABATENBHYIO ACATEILHOCTD U YIIPABIATH €10 BO BPEMEHH, UCIIOJIb30BaTh
pecypcHbIe BO3MOKHOCTH JUTsl IOCTUXKEHUS 1IeJIed, OCYIIECTBIATh BEIOOP KOHCTPYKTUBHBIX
CTpaTeruii B TPYAHBIX CUTYaIIHSIX.

4. ChopMUPOBAaHHOCTh KOMMYHUKATUBHBIX JIEHCTBUMN, TIPOSBIISIONIASICS B YMEHH U SICHO

U3JI0KUTh U 0()OPMUTH BBIMOIHEHHYIO pabOTy, IPEACTaBUTh €€ Pe3yabTaTbl, apryMEHTHPOBAHHO
OTBETUTH Ha BOIIPOCHI.
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