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HOACHUTEJIBHAS 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  00y4alolMMUCA ~ KOMIETEHTHOCTH B palMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOIOIEHNE TpaBU TOBEJIECHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YPE3BBIYANHBIX CUTYyaLMX
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 Heenmo), B 11 kiacce — 102 gaca (3 yaca B HeJelto).

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 OMOJIOTHUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCsl Y4YUTelIeM Ha OCHOBE  HMMEIOLIUXCSA
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 OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseu, I'. Mennens, B. U. Bepuaackuu, W. I1. IlaBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHUE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

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

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanumpoBanme oskcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.



JdemoncTpanuu

Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHH OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTo opraHuzmay, «buoreonenos», «buocdepa», «Metoabl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HaAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAS eAuHUIAa KuBoro. Hcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, HuddepeHnnasLHOe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuueckass padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOPUTENS, pEarcHTa, y4acTUe B CTPYKTYpUPOBAHUH
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIeTKU. buonorndeckue mnonaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoit Mosekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS



CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauus Oenkos.
buonorunyeckue pynkunu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapybl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruApOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecronaxoxaenue u ouonorndeckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKkpunmomuKu, npomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoXuMHueckue M Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoliekyl. Mooeruposarue
CcmMpyKmypul U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUMX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «Bemiectsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJTBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yraeBoaoBy, «CTpoeHHEe MOJEKyJl JunuaoBy», «HyKIeHMHOBBIE KHCIIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KIETKH

Tunsl KIETOK: JyKapuoTHYecKas U HpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO 1 pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3omb. [luTockener. [IBmxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHApUH u Tactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopuvie b6eaxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephviil
Mpaucnopm.

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



JdemoHcTpanumn

IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunel U cxembl: «CTpoeHHE HYKApUOTHYECKOU KIETKW», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUYECKON KIECTKH.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnas padora «/3yueHne CTpPOCHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOpaHBI».

JlabopaTtopHas padora «lccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «l3ydeHwe  JABWKEHUS  LUTOIJIA3Mbl B
PaCTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe oOecreueHre KIeTKu: mnpeBpameHue ATD B
oOMeHHBbIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0poIuiacToB B mpolecce
doTocunTe3a. CBeToBas U TemMmHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30yaUTEIH O0JIC3HEH.

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

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknnueckue peakiuu. OKUCIUTEIBHOE



dbochopunupoBanue. Onepeusi membpanHozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass pabora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpPUYHOTO cuHTe3a. Peanusainus HacnenctBeHHo uHpopmanuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsdiuss akTUBHOCTH T€HOB y HpokapuorT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekneTounbie (GOpMBI )KU3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHEe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CIINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.



Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUon02UuYecKux 0anHvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUI.

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co31aHre MOJIEIIN BUPYCA.

Tema 8. ’KusHeHHbII MUK KJICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsauus. Wartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
MOCTCUHTETUYECKUH (IPEMUTOTUUYECKHI) EPHOIbI HHTEP(A3BI.

Marpuunsiii cunre3 JHK — perukanms. [Ipuaiunsr perumkanuu JJHK:
KOMIUIEMEHTApPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTun. JIUIIougHeli u
rarylouIHBIA ~ HAOOphl  XpoMocoM. ['oMonoruuynbie  XpoMocoMbl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CTraguM MHTO3a W TPOUCXOASIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTUYECKOTO LMKJIA KJIETKU. [Iporpammupyemasi kieTouHas
rudeb — arorTo3.

Knerounoe smpo, Xpomocombl, (yHKIMOHAJIbHAS T€HOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay» — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIM IUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas pa6ora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.



OcoOeHHOCTM  CTpOEHUS U JKU3HEACSATENbHOCTH  OJHOKIIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIpHOBbI, OJHOKJIETOYHBIE
BOJOPOCHH, APYrue NpoTUCTh. KoJIOHNanbHbIE OPraHU3MBI.

B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opranoB. OpraHusM Kak euHoe 1emnoe. ['omeocras.

Tkanum pacteHuidl. Tunbl pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasi,
MOKPOBHAs, MPOBOASIIAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHM XKMBOTHBIX M 4e€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTHM CTpOEHUS, (QYHKUUN WU
PACIIONIOKEHHS TKAaHEN B OpraHax dKUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactrenmil. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX WBOTHbIX. HapyXHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COEIMHEHUST KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHME  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amME0OoMIHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pPAaCTEHUM:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblIleyHas cuctema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [luTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAPUTEIBbHOrO TpakTa. [IumeBapurensHbpie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KokHOe apixaHue. J[pIxaTenbHas OBEPXHOCTD.
XKabepHoe u néroynoe npixaHue. JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenbHass CHCTEMa 4YelnoBeKa. MeXaHu3M BEHTWIALUMU JIETKUX y ITHLl U
MIIeKoTUTatomuX. Perymsmus apixanus. JlpixateabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyABbl M KpoBb. Kpyru KpoBooOpamieHusi. OBOJIIOLMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiagenenue y
KUBOTHBIX. CokpatutenbHble Bakyosd. Opranel BblaeneHus. PuibTpanus,



ceKkpenusi U 00paTHOE BCAChIBAHME KAK MEXAHU3MbI PaOOThl OPraHOB BBIJCICHHUS.
CBs3b MOJOCTH TENA C KPOBEHOCHOW M BBIICIIUTENIBHONW cucTeMamMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue um (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3amuTa y OpraHu3moB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHblil u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTeéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazgpaxkxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y KHUBOTHBIX. OTIEedBl TOJOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pedrexc u
peduexkTopHas nyra. bezycioBHbIe U yciI0BHbBIE pe(IeKChI.

I'ymopanpHas peryisauus U 3HIOKPUHHAs CUCTEMa >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelcTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM UM SHIOKpUHHOM cucteMm. ['unoramamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBios.

TaGauubr u cxembl: «OIHOKJIETOUHBIE BOXOPOCIN», «MHOTOKIETOUHbIE
Bojopocin», «baktepun», «lIpocteiimue», «Opranbl LBETKOBBIX PacTEHUI,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «IJHJIOKpPUHHAs cuctema», «CTpoeHHE MBIIIIBDY,
«IMMyHHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TIATaHUS  PaACTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema



npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraronmx», « HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmania u OeJIKOB Mo [elcTBUEM (PepMEHTOB, 000pyA0BaHUE NS
JIEMOHCTpPAIIMU OIBITOB MO U3MEPECHUIO JKU3HCHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHwue. [lonoBbie KneTkw, wiau ramersl. Meio3. Craguu
Meno3za. [loBegenne xpomMocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Mel03a M TOJIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pasoBaHue 1 pa3BUTHE MOJOBHIX KIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUML.
Konyenyusi mopgoecenos u modeau mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONIUX. 3apOBIIIEBHIE JIUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka IUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BinusHMe Ha >MOPUOHAIBHOE PA3BUTHE PA3IUYHBIX
(aKTOpOB OKpYKAalOIIEeH Cpeibl.



Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHblii nepuon. llpsamoe wu
HempsiMmoe  pas3BuTue. PaszButne ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
ITIO3BOHOYHBIX JKUBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE MPSAMOrO0 W HENPSAMOro
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepuonsl onTorenesa yenoseka. CTapeHrne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHud. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1LMKiIe pactenuil. OOpa3oBaHue crop B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOe OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. [Ineman.

Tabnuupelr u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl 0Oecrnonoro
pa3MHOXEeHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIVICHBD,
«Pa3mHoxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HEmpsiMoe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKICTOK |
CIIEpMaTO30M0B, MOAENb « LUK pa3BUTHS JIATYILIKN.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTnueckass padora «BbiABIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB pPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEeICTBEHHOCTH M HM3MEHYUBOCTH
OPraHuU3MoOB

Uctopust craHoOBIEeHHUST W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. 1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHBIE TEHETUYECKHE MTOHATHSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIBTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YNCTASI JIMHUS, THOPUIBL, TEHOTUII, (PEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTUYECKUN,  LUTOJOTMUECKHH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX

UICCIIEIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3aKoH

eauHooOpasusi rTuOpUI0B MepBoro mokosieHusd. [Ipasuno qomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclleIUieHus: MpU3HaKoB. L[lUTomormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanuzupyroniee ckpeunpanue. [IpoMexyTouHbIN xapakTep HacIeIOBAHUA.
Pacuiemienrie npru3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJEeOBaHUA  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpELIMBAHUS.

CuermienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJEJOBAaHWE TI'€HOB, HAPYLIEHUWE CUEIUICHHUS MEXAYy TeHaMu. XPOMOCOMHas
TEOpPHsI HACIEICTBEHHOCTH.

I'enetnka noja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moj. | eHeTuyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [inerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHE HEAUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHA PACTEHHM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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



Tabmuuel u cxembl: «llepBbiii 1 BTOpOil 3akoHbI MeHaens», « TpeTuil 3akoH
Mengaens», «AHaIM3UpYIOLIEE CKpelMBaHue», «HemomHoe aOMUHHpOBaHUEY,
«CuernjieHHoe HacjleoBaHUWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka mnoinay,
«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBDY,
«MHOXECTBEHHBIN ajIenu3M», «B3anumMo1eiCTBHE TE€HOBY.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB eIuHOO0Opa3us
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJIEIb JId
JEMOHCTpAallMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «Jlpo3oduar.

IIpakTuueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIIC/ICTBEHHAS U HACJIC/ICTBEHHAS.

MoaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
MoauUKaMOHHON M3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanmoHHBIM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTNIMUEeCcKass U3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTHTIHYECKO M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPoOlleCC — OCHOBa
KOMOWHATHBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TeHEeTHYECKOr0 Pa3HOOOpa3us B Mpejesiax OJTHOTO BUA.

MyTranuoHHass HM3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUPOBaHHbIE MyTaluu. SnepHble U
uurToruiazMaTuyeckue myrtanuu. CoMaTH4YecKHe W MOojoBble MyTanuu. [IpuynHb
BO3HMKHOBEHUs MyTauuil. MyTareHpl W HX BIMSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX pPANIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX ¢Hakmopos 8
HACe008aAHUU U USMEHYUBOCMU (PEHOMUNUYUECKUX NPUSHAKO8 ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuios.



Tabmuipt u  cxembl: «Buasl u3MeHuUMBOCTHY», «MoaudukaruoHHas
W3MEHUYHUBOCTH, «KombuHaTuBHas U3MEHUYHUBOCTH, «Meriosy,
«OnnonoTBopeHuey, «I enernueckue 3a00eBaHus YeaoBekay, « Buabl MyTanuii».

O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUUBOCTH. I[loCcTpoeHHE BapuUallMOHHOTO psla W
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa. MeToabl  M3YYEHHMs] TEHETMKH  4YEJOBEKAa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, [IATOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOE ompeaesIeHUe TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEapacioIOKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETHKU B MPEIOTBPALICHUU U JICYEHUU N'€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». JTUUYECKHE ACIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeENOBEKa K
(bu3MUecCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKPY’KaroIei cpebl. | eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl M3YUEHUS TCHETHKU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoJaa, IMTaMM. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBuioBa, ero 3HadyeHue id
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. Ortansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnbiTanue



npousBoauTened mo moromMcTBy. OTOOp MO TE€HOTUIY C TOMOUIBIO OLEHKH
(eHOTHIIa TOTOMCTBA U OTOOP MO reHOTUNY ¢ nomolnbto ananusa J{HK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PannanMOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 111 mosyyeHus: HCX0IHOTO MaTepHala Jjisl CEJEeKIUU.

[lonyuenne MTOJIUTIIIONIOB. BuyTtpuBunosas ruopuIn3aIus.
bnuskopoacTBeHHOE — CKpellMBaHWe, ~WiaM  uMHOpuauHr.  HepoacTtBeHHoOe
CKpellBaHue, Wid ayropuauHr. l'erepo3uc u ero mnpuuuHbl. McnonszoBanue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruoaus
MEXBUAOBBIX THOPUAOB. JJOCTHIKEHHSI CENIEKIIMN PACTEHUN U KUBOTHBIX. «3enénast
DesonoYUsLy.

CoxpaHeHre U U3y4EHHE T€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHH H
UX JOUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeAx YIyUueHUs Cyuecmsyouux u co30aHus H08blx NOpoO, JUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoetli U nepcneKmueHbiX MmexHoI02UlL.

JdeMoHCcTpamuun

[Toptpeter: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHUYUBOCTU,
«Metopsbl cenexkuuny, «OtaanéaHas rudopuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTCHUN U MOPOJ]
JOMAITHUX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEILHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B Ja0OPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rusa U CHHTETHYECKasA 0MO/10T U

OOBEKTHI, HMCTHOJB3YEeMblE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBHIC
KYJIBTYPBHI, MHKPOOPTaHU3MBI, 170. XapaKTEPUCTHUKA. TpaguuronHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHKPOOHOIOTHUECKUX
texHosorui. [IponsBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep>KallluX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUIM3AlUS W COMATHUYECKUU
smOpuorene3. lcnosnb3oBaHWe TaljIONAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SMIEKJIETOK W KIOHMPOBAHHUE >KMBOTHBIX. METOJl TpAaHCIUUIAHTALIMU SIIEP KIIETOK.
Texnonozuu 0300p08IeHUsl, KYIbMUSUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHantHblx JHK. Cozoanue mpanceennwvix opeanuzmos.
JlocTvKeHMsT W TMEePCHEKTUBBI  XPOMOCOMHOM U TEHHOM  MHXEHEPUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIEMbI TeHHOW WHXKCHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [THP-
TUMarHocTuka. MeTaboJOMHBIN aHainu3, TEHOIICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHMSL €ro 370poBbs. VCHOJIb30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHHUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TPEXMEpPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL peLIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIMHBL.

CoznlaHve BEKTOPHBIX BaKIMH C IEJIbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBneHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuronupoBanuss PHK-comep:kammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIC
3a00J1eBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabmutel u cxemsl: «lcmonp3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast nHKeHepus», «l eHHass UHKEHEPUS».

JlaGopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTuueckas padora «llomyyeHue MOTOYHOKHUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
OuoJIOruu

OpomounonHas teopusa Y. J[lapBuHa. [Ipeanocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.



JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnueckoir Teopun d3Bomouun (CTI). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xongeitn, /. K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBod mnpupoasl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpucrocoOJieHnid y pacTeHuid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponel romybeit», «MHorooOpasue KyJIbTypHBIX (opM
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHHUS JABIXKYIIMX CHJI DBOJIOLMK,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PakTOphl (IBHIKYIIME CHJIBI) SBOJIIOIUU. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJICHHBIE M3MEHEHMs] 4YacToT aieiaedl B momymanusx. Oddext
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (mpoCTpaHCTBEHHAs), OMoIoTHYecKas (PEIpoOayKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOUIU3aus,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMoOHHOW OWOJOrMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3mbl POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHMYECKass M30JSALUs MONYJAINA CeBaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U XepTBy», «Cxema
JICUCTBUSL €CTECTBEHHOTO 0TOOpa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUI,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesia MTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHWl ONWM3KUX BHUIOB, OOpPa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «[IpucmocoOieHuss  OpraHM3MoB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyironuu. IlepexonHele (QOpMbI M (PUIOTEHETUYECKHUE PSAbI
OpraHU3MOB.



buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumibi-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
sBOMIONIMH. ['eHeTHYecKrue MeEXaHU3Mbl JBOJIIOIIMM OHTOTEHE3a M IOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbI TOCTPOSHUS (PUIOTSHETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJOIUU. [IpuHyun cmenvl YyHKYULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukThl», «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHay4yHble MPEACTABICHUS O 3apOKICHUM KU3HU (KpEallOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAas dBOTIONHSI. AOWOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a 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.



HNcropus 3emmu u Meronel €€ wu3ydyeHus. lckomaemple OpraHudecKue
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
re€OXpPOHOJIOTHS. [ €0OXpOHOIOTHYECKas IKaNa: 30HbI, Pbl, IEPUOBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMMUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButne ku3HM Ha 3emie MO 3paM U IEepUofaM: apxei, MpPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrMYecKuX ImpoieccoB. llosiBneHWe MW pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUPAaHHUSI — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHHUIO CcaMo3apokJeHusi xku3Hu», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HadvanpHble 3Tanbl OpraHUYecKor 3BoNOLUNY, «Cxema o0pa3oBaHHs 3YKapHOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pacteHui», «PunnoputTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE



pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3EeMHOBO/JTHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3Butre xKu3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, Uyye€ja MNTUIl U 3BEpel,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaboparopHass padora «/3yueHuWe M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBEKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YE€JOBEKAa  C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiume cuibl (pakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COIMATIbHEIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJie. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeynoBeKk HeaHIepTalbCKUN



KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalnMoHHBIM Tipoiiecc W mojJuMopdusM. [lomynsiuoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUabHAas),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOp(hONOTHIO U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOITIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAINNY, «/lenncoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6GopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMPEeaMETOB  MaTepHUalIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YejloBEeKa M uepena MIMMIIAH3€, MOJENb KUCTM YEJIOBEKA MU KHUCTH
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHre SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jxonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi



3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3KoJIOruU. CBSI3b 3KOJOTUU C IPYTUMHU HAYKaMHU.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW JUIL  YEJOBEKAa. JKOJIOTUYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

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

Tabmuupl u cxembl: «Pasznensl skojorumy», «MeTtonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororenHsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kosoruueckuit daxrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHuuecTBO). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupl m cxeMbl: «Jkojgoruueckue (axropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KHUBOTHBIEY», «DU3HOIOTHYECKHUE aJanTaliuu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacteHui», <« KusHeHHole (HOPMBI  KHUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHU, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUH KU3HU, TepOapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Ccpenibl, Pu3nuecKkux 0apbepoB U



0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHUYECKasl CTPYKTypa nomyiadaiuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: poJib (PAKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbsHas 1 peaau3oBaHHAS HUIIH.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJOTHYECKHE XapaKTePUCTHKU  TOIYJISIIHI,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa Kak OTKpbiTas cucrema (A. [Ix. Tencnn). OyHKUMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W HMX NPUYUHBL. AHTPONOIE€HHBIE BO3JCUCTBUSA Ha



cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCcmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031iCTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoeo 3gpgexma u 8ud08-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYIISIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIUCTBEHHOTO JIeCa», «DKOCUCTEMA XBOMHOTO Jjecay, «DyHKIMOHAIbHbIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«OKonoruyeckass nmupaMmua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE jeca Mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBapUYyM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «IKCKypcHsl B TUIMYHBIA OuoreoieHo3 (B 1yOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
ri100abHOM 3KocHcTeMbl. J(MHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHBIE OHOMBI CYIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdepnr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHeHue BO3AyMIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBbIE MPUHLHUIIBI OXPaHbl MPUPOIHI.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmue 3aKOHOMEPHOCTH TJI0OABHBIX HSKOJOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOOB MOHUTOPWMHTA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K



ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbI
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHvIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu oxpaHsSeMbIX pacTeHH W >KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBILIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TMPOTpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
METanpeaMETHBIE U TTPEMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTPAMMBI IO OUOJIOTHU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENCIICHHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEKIACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KM3HCHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yIAbTaThl OCBOCHUSI MIPOTPAMMBI 0 OMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE YYEOHON M BOCHUTATEIBHON [EATEIIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPaBHJIAMH M HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3HUIMU JUYHOCTH, MATPUOTHU3MA U
YBaKEHHSI K 3aKOHY W MPABOIMOPSIKY, YEJIOBEKY TpyAa U CTaplIEeMy MOKOJEHHUIO,
B3aMMHOI'0 YBa)KEHUS, OEpEKHOrO0 OTHOUIEHUS K KYJIbTYpHOMY HAcCJEAUI0 U
TpaAuIUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KaIOIIEeH cpee.



JInuHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIUEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOTro BOCIIUTAHMS

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpENEeNsATh COOCTBEHHYIO TIO3WIIUIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSCHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTAMH U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX W HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUKCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
[IaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MIPOLIOE U HACTOSALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUE K IMIPUPOJHOMY HACIEIUIO U MaMATHUKAM IIPUPOIBI,
NOCTYKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHe OHMOJOTHM, MOHUMAHUS 3HAYECHHS OWOJOTMKM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE SMOIMOHATIBHOTO BO3JECUCTBHUS AKUBOU MPUPOJIbI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 30POBbSI U
IMOLUMOHAJIBLHOIO 0JIATONMOJYYHs:

NMOHUMAHUE W peanu3alus 3J0pOBOro u 0Oe3omacHOro o0pasza KU3HH
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (hPU3UYECKOMY U IMICUXUUECKOMY 37I0POBBIO;

MOHMMAaHWE I1EHHOCTH TMPAaBUJI HMHIAWBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHUSI );

6) Tpya0BOIO BOCIIMTAHMS:

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00Hu¢E;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHAILHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JIESITEILHOCTD;

MHTEpEC K pasnuyHbiM cepam mpodecCHOHAIBHON ACSTEIHHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealin30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71IecCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBaHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: MPHOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00AJIBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM M MyTedl ux
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HAHMSI W YMEHUS TMpU PEHIeHHWH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MIPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWI  TOBEACHUS B IPUPOJIE,
HAIpaBJIICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JCHCTBUM, TMPUHOCAUIMX Bped  OKpYKarollen
OpPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMbIX IEUCTBUHN U NMPEIOTBPALLATD UX;

HAJIMYME Pa3BUTOTO PKOJOTMUECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAIBbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTUA IKOJOTUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTHh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIEHCTBOBAHMUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeCTaBlIeHUsT 00 OKpY)KaloIleM MHpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa W
o0miecTBa, B IO3HAHUM MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpolieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexkIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJISi COBPEMEHHOH LMBUIN3ALUU:
o0ecriedyeHnss HOBOTO YpPOBHSI Pa3BUTHS MEAULIMHBI, CO3/aHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKHX MPOOIeEM U
o0ecriedyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
MCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYyYEHUU OHOJOIMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUsI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydYaromuxcs, GopMHpPyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YaeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIUXCS JaHHBIX C LIeJIbIO TOJYUYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHME LEHHOCTHM HAYYHOM MESTEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
OPOEKTHYIO U UCCIEA0BATENIbCKYIO AESTENIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE pe3yibTaThl OCBOCHUS ydeOHOro mnpeameta «buosorus»
BKJIIOYAIOT: 3HAauyuMble JUIs1 (OPMHUPOBAHMSI MHUPOBO33PEHMSI OOY4YaIOIIUXCS
MEXIUCIUIUINHAPHBIE (MEXIpPEeIMETHbIE) OOIIEHAayUYHbIE MOHATHUS, OTPA’KAIOLINe
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEHM(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBJICHHE, IPOLECC,
CUCTEMa, HayyHbId (DaKT, MPUHLMI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

UCCIICJIOBAaHNE,  HAOJIOJICHWE, UW3MEpPeHHe, OKCIIEPUMEHT U JIpyTHue);
YHHUBEpCAJIbHbIC y4eOHbIE JCHCTBHS (ITO3HABATEJIbHBIE, KOMMYHHUKATHBHEIC,
PETyJISTHUBHBIE), o0ecrieunBaIoIINe dbopmupoBaHue G yHKIIMOHATBHO M
IPaMOTHOCTH H  COIIMAIBHOM KOMIICTCHIIMH OOYYaroImuXcs; CIIOCOOHOCTH
oOyJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAJIbHbIE Yy4YeOHbIE JIEUCTBUA B
MO3HABATEIILHOW U COIIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOydaromerocs OyayT chOpMHpPOBAaHBI TO3HABaTEIbHBIC
YHUBEpCAIbHBIC YUCOHBIE ACHCTBHUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
NEUCTBHSI, PETyJISTUBHBIE YHUBEpPCAJIbHbIE Y4E€OHbIE JEHCTBUS, COBMECTHAas
NEeATENbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEIbHBIMHU
AeCTBUSMM:



1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITEIbHO  (pOopMyNnMpoOBaTH W aKTyallM3UpPOBaTh  MPoOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh NPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOIO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuUKaIuu, 0000IICHUs ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHbIE NMPU3HAKH, YCTaHABIUBAThH
CBSI3U C IPYTUMHU TOHATHUSIMH);

ONpeAcsATh LEJIH JEITEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IEATEIbHOCTH C TOCTABICHHBIMHU LEISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TMOHATHS sl OObSICHEHUS (PAKTOB U SIBJICHUU
KUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKHE pacCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIC cpelcTBa TSt MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHHWN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaK)k€  MPOTUBOPEUMA  pPa3HOrO0  poOJa,  BBIABICHHBIX B Pa3JIMYHbBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/IETh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY IOMCKY METOAOB PELICHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIE BHIBI JCATEIBHOCTH II0 IIOJIYYEHUIO HOBOTO
3HAHMSI, €r0 HHTEPHpEeTalud, NPeoOpa3OoBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHNN YI€OHBIX U COITMATBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBuUTh ® (OpPMYIUPOBaTh COOCTBEHHBIC 3aMadyd B 00pa3oBaTEILHOU
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 33/1aBaTh MapaMeTPhbl K KPUTCPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IIeNIEHANIPABICHHBII TIOMCK TIEpeHoca CPEACTB M CIOCO00B
AecTBUA B MPO(EeCCHOHATBHYIO CPENy;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HWJICH, MpEJIaraTb OPUTHHAIBHBIC MOIXOIbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIMH (TEKCTE YIeOHOTO
ocoOus, HAy4YHO-TIOMYJSAPHOW JHTEepaTrype, OHMOJIOTHYECKUX CJIOBapsAX M
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MHPOPMAIUIO Pa3TUIHBIX BUIOB B ()OPM IPEICTABICHUS, KPUTUISCKH OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTHBOPEUUBOCTb;

(GopMyTUpPOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHBIC METONbI MPHU TOUCKE U
otbope Ouonornueckoit MHGOpPMAIIMKM, HEOOXOIUMOM JIJIsi BHITIOHEHUS YYCOHBIX
3aad;

nproOpeTaTh OMBIT HCIOIB30BAHMS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYpPy aKTUBHOTO MICIIOIH30BAHUS PA3IMIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (GOpMy  IMPEICTaBICHHUS
Oouonornyeckoit uHbopmaruu (CXeMbl, TpadUuK, TUATPAMMBbI, TaOIHUIIbI, PUCYHKH
H JIpyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Mpu pabore cC
Ouonornyeckoil wuH(OpMaIUel: TPUMEHATh XUMHUYECKHe, (Hu3udYecKkue W
MaTeMaTUYeCKue 3HAKW W CUMBOJIBI, (HOpMYyJbl, abOpeBHATypy, HOMEHKIATYDY,
WCIIOJIB30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.



OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHKAIIMKU BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WU JUCKYCCHUHU MO CYIIECTBY OOCY>KJaeMoil TeMbl (YMEHHE 3aJ]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUSI OTHOCUTEIHHO BBHITIOJIHEHUS TMpeajiaraeMoin
3aJ1ayd, YYMTHIBAaTh MHTEPECHI U COTJIACOBAHHOCTh MO3UIIUHN JIPYTrUX YYACTHHKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aUMOJICUCTBHUSA, MOHUMATh
HAMEPEHUsI IPYTUX JIIO/ICH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs AeATEIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboTHI MPHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHHMsSI TPYIIIOBBIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUH YUeOHOM 3a/1aun;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JEHCTBHM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHURA,;

NPUHUMATh IIEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHUIO: COCTaBIATh IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHUBAaTh KauyeCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TIPOSKTBI, OICHHWBATh WJACH C ITIO3MIIMH HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHHE B PA3TUYHBIX
CUTYAITUAX, IPOSIBIATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

OBJiajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopranu3amms:

UCITOJIB30BaTh OWOJIOTHYECKUE 3HAHUSA JUIS BBISIBJICHUS MPOOJIeM W WX
peleHUs B )KU3HCHHBIX U YICOHBIX CUTYAIHSX;

BBEIOMpATh HA OCHOBE OWMOJOTMYECKUX 3HAHHWHM IIeJIEBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHSIX W TOCTYIIKaxX IO OTHOIICHHUIO K YKUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO OCYLIECTBIATh IMO3HABATENIBHYIO NIESTENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTeIbHOM
NEATEIHOCTU Y KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPELIEHUs NpodiieMbl €  y4ETOM
MMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKHU Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIBbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BJIaJIeTh  HAaBbIKAMU  [IO3HABAaTEJIBHOM  peQieKCMH  Kak  OCO3HAHUs
COBEpIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX peE3yJIbTaTOB U
OCHOBaHUM, MCMIOJB30BaTh MPHUEMBI pedieKCUU JUIsl OIEHKU CHUTYallud, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPHUHUMATh PEUIEHUS IO HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAINU3E PE3YIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE CE0sT M APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

pU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIE pe3yiabTAaTBl OCBOCHHUS COJICPKAHUS Y4YESOHOTO IpeaMera
«buonorus» Ha yriIyOnEéHHOM YpPOBHE OpPHCHTHPOBAHBI Ha oOecricueHUE
npopuapHOro  00yueHHMs — oOydarommxcs  Omosorud. OHM  BKIIOYAOT:
crienududeckue I OMOJOTHH HAy9YHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEHCTBHH 110
OCBOCHHUIO, HHTEPIIPETAIIMK U MPEOOPa30BAHUIO 3HAHHMM, BUIBI ASATCIBHOCTH II0
MTOJTYYSHHUIO HOBBIX 3HAHUU W UX IMPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B



peanbHbIX KU3HEHHBIX cuUTyanusx. lIpenMeTHbie pe3yibTaThl MPEACTaBIEHBI IO
rojiaM U3y4eHwusl.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJM OUOJIOTUH B CHUCTEME
€CTEeCTBEHHBIX HAayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B
MO3HAHUM  3aKOHOB NPHUPOABI W  pEUIeHUH NOpoOJIeM  palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, O BKIIaJIE POCCUMCKUX U 3apyOekKHBbIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJIaJICHHE CHCTEeMOW OHOJIOTMYECKHX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararolue OuOJIOTUYECKHEe TEPMHUHbBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJdlus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M pPa3BUTHE), OMOJIOrMUYECKHUE TEOPUH
(xnerouynas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, XxpoMocomHasi Teopus
HacnenctBeHHoctu T. Moprana), yuyenuss (H. W. BaBunmoBa — o meHTpax
MHOTOOOpa3usi U TPOUCXOXKIEHUS  KYJbTYPHBIX  PAcTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TEPBOTO MOKOJEHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBHUCHUMOTro HacienoBanus [. Menzaens, TroMOJIOTMYECKHX pPSAIOB B
HacJICACTBEHHOU NU3MEHUYUBOCTH H. n. BaBuiona), IIPUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOI'O TO3HAHHUS, HUCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEpEHue,
Ha0JII0/IEHNE, SKCIIEPUMEHT);

YMEHUE BBIJIENATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuOT, OJHOKIETOYHbIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepwuii, r(puOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTaHOB M CUCTEM
OpraHOB pACTEHHi, >XHBOTHBIX, 4YEJIOBEKAa, IPOLECCOB KHU3HEIEATEIbHOCTH,
MPOTEKAIOIINX B OpraHMW3Max PacTCHUi, )KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoleccoB: 0OMeHa BemecTB (MeTadonmn3M), TMPeBpaIIeHUsT YHEPTUH, OPOKEHHS,
aBTOTPO(GHOTO U reTepoTPOPHOTO TUMOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, ME€H03a, raMeToreHesa, SMOpHOreHe3a, MoCcTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHJIMUBUAYAJIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOI€HE3a),
B3aUMOJIEHCTBHSI T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3UM MEXKIYy OPraHOWJaMHU KJIETKH U HUX
GYHKIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (PYHKIUAMHU, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB y pPAaCTEHUM, >KUBOTHBIX M 4YEJIOBEKA M UX
GYHKIUAMHA, MEXAY CHUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OJTalaMu
oOMeHa BEIIEeCTB, dTallaMH KJIETOYHOTO LIMKJIA U KU3HEHHBIX IIUKIIOB OPraHU3MOB,



sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHSI, T€HOTHINIOM M (EHOTUIOM, (PEHOTHUIIOM H
dbakTOopaMu cpesibl OOUTAHUS;

YMCHHE BBISBIATh OTIIMUNTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HWCIIOJIb30BaTh COOTBETCTBYIOIIUE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMATHYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE pPalbOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpencTBamMu, (GOpPMYIUpPYs IeIb HUCCICIOBAHHS, AaHATU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIEHUWBATh OSTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABIEHHOE HM3MEHEHHWE I'€HOMa M CO3/[aHhE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodecCHOoHAIBHOM
JESTENHHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEIBCKOT0 XO3SMCTBA, MHUIIEBOM MPOMBIIIICHHOCTH, YIIYOJSITh MO3HABATEIHHBIN
WHTEpEC, HAIpaBJICHHBIH HA OCO3HAHHBIN BBHIOOP COOTBETCTBYIOINICH mpodeccun u
MPOJOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHMS B  OpraHU3alUsaX CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsT ydyeOHOro mpenmera «buomorus» B 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, B TO3HAHWM 3aKOHOB MPHPOABI M PEHICHUH HSKOJIOTHYSCKUX
mpoOJeM dYelnoBEeYeCTBa, a TakKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
MIPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apYyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;



yMEHUE BIAJETh CUCTEMOW OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
OMpeNeNiCHUs] UM TIOHUMAaHHE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHOJOTHUYECKUX
TEPMUHOB M MOHATUN (BUJ, PKOCUCTEMa, Ouocdepa), OHONOrMUYECKHUE TEOPUU
(aBostoronHas Teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS SBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Botonuu, B.1. Bepuaackoro — o
o6uocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojactsa K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON TupaMuIbl 3HEpPruu), runoresbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJlaMH  HAy4YHOTO  TO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIICIOBAHUSIX )KUBBIX OOBEKTOB U YKOCUCTEM
(omucaHue, U3MepeHue, HaOMIOJeHUEe, IKCIEPUMEHT), CIOCOOAMU BBISIBICHUS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHEHUI B TIPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHUJOB, OHOTEOIICHO30B,
OKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONIaTPUIECKOTO u CUMITaTPUYECKOTO
BU1000pa30BaHUs, BIUSHUS JIBUKYIIUX CUJI SBOJIOIMU HA T€HOMOH/T MOMYJISIIHH,
PUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAINPaBICHUM
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEKIY MPOLECCAMH HBOJIOLHH,
IBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
PUCTIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBIATH  OTJIMUWTENbHBIE  TNPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BUIOB K cpele OOWUTaHWs, aOMOTHYECKHMX M OMOTHYECKUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJI JIOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTAHUS, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOMUMOCTH COXpPAaHEHHS MHOTO00paswsi BHIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYIIECTBOBAHUS NPUPOIBI U YETIOBEYECTRA;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISATh IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]TY UCCIIETYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, JCNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHUE BBIMIOJNHATh J1aOOpaTOpHBbIE W MpaKTUYeCKue paboThl, COOII0IAThH
mpaBwiIa Mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIbLHBIMU
cpeacTBaMu, (OpMYyIUPYS 1elib HCCIEIO0BaHUS, aHAIW3UPOBATH IOJYYCHHBIC
pe3yAbTaThI U JeiaTh BEIBOBI,



YMEHUE YYacTBOBAaTh B YyueOHO-UCCIEI0BATENbCKON paboTe mo OHOJIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  Pe3yNbTaThl HAa  yUYEHUYECKUX
KOH(epeHUHUsX;

YMEHHE OIICHUBATh TUIIOTE3BI U TCOPUHU O MPOUCXOXKICHUH KU3HU, YETIOBEKA
¥ YeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIOCo0ax MperoTBpalleHUs
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanIbHON
JESATEIBHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, IPHPOIOIIOIH30BAHMUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOU
NPOMBIIICHHOCTH, YTAyOJsATh TO3HABATEIbHBIM WHTEPEC, HAIPaBJICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIECH  mpodecchn ©  MPOJOIDKEHHUE
OHMOIOrMUecKoro 00pa3oBaHUsl B OPTaHMU3AIMIX CPETHETO MPOPECCHOHATBHOTO H
BBICIIIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak Hayka

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

JKuBrIle cucTeMBI 1 HX HN3YYCHUEC

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

buonorusa xietkn

0.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

Xumudaeckas opranu3anus KJICTKU

10

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

Crpoenue u GyHKIHUU KIETKU

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

OOMeH BellecTB U IpeBpallleHle YHEPTUU B
KIIETKE

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/




Hacnencreennast nungopmans u
peanmzanus e€ B KIIETKE

0.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

JKM3HEeHHBIN TUKIT KIIETKU

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

Crpoenue u GyHKIIUHA OPraHU3MOB

17

1.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

10

PasMHOkeHME U pa3BUTHE OPraHU3MOB

1.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

11

I'emernka — HayKa O HaCJICACTBCHHOCTHU U
HU3MECHYUBOCTH OpPraHN3MOB

0.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

12

3aKOHOM€pHO CTH HAaCJICACTBCHHOCTH

10

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

13

3aKOHOMepHO CTH UBMCHYNBOCTHU

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

14

I'eneTuka yenoBeka

0.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/




http://ps.1september.ru/,
15 CeJeKuysi OpraHu3MOB 4 1 http://13.pedsovet.org/,

http://pedsovet.su/

http://ps.1september.ru/,
16 buorexnonorug u cuaTeTHUECKAS 4 http://lB.pedsovet.Ol‘g/,

Oomomorus

http://pedsovet.su/

http://ps.1september.ru/,
17 PesepBHOE BpeMst 1 http://13.pedsovet.org/,

http://pedsovet.su/

OBIIEE KOJMYECTBO YACOB I10 102 13

[TPOI'PAMME




11 KVIACC

KosnuecTBo uyacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchbl
5 http://ps.1september.ru/,
1 apoKICHUE I/IupaSBI/ITI/Ie IBOJTIOLIMOHHBIX 4 http://13.pedsovet.org/,
MpeACTaBICHUHN B OMOJIOTHH
http://pedsovet.su/
http://ps.1september.ru/,
2 MUKpPO3BOJIIONHS U €€ PE3yIbTaThI 14 2 http://13.pedsovet.org/,
http://pedsovet.su/
http://ps.1september.ru/,
3 Makpo3BOJIIONHS U €8 Pe3y/bTaThl 6 http://13.pedsovet.org/,
http://pedsovet.su/
- http://ps.1september.ru/,
4 35;;:xome1me  PASBUTHE HHSHH 1 15 15 http://13.pedsovet.org/,
http://pedsovet.su/
http://ps.1september.ru/,
5 [TponcxosxK/IeHUE YeT0BeKa — aHTPOIIOTeHE3 10 1 http://13.pedsovet.org/,
http://pedsovet.su/
OKoJI0THs — HayKa O B3aUMOOTHOILEHUAX http://ps.1september.ru/,
6 OpPraHU3MOB U HAJOPTaHU3MCHHBIX CUCTEM 3 0.5 http:// 13.pedsovet.org/ )
C OKpY’KaloIIeH Cpeioi http://pedsovet.su/
7 Opranu3msl 1 cpeja OOMTaHUS 9 1.5 http://ps.1september.ru/,




http://13.pedsovet.org/,
http://pedsovet.su/

DKOJIOTHS BUJOB U TOITYJISIIIUI

0.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

DKOJOTUA COOOIIECTB. DKOJIOTHUECKIE
CHUCTCMBI

12

0.5

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

10

buocdepa — rnmobanbHast 3kocuctema

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

11

YenoBek U OKpyKaromias cpena

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

12

Pe3epBHOE BpeMmst

http://ps.1september.ru/,
http://13.pedsovet.org/,
http://pedsovet.su/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5




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

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«M3parenscTBO «lIpocBemienne

* buosnorus, 11 knacc/ Aradponosa U.b., Cuornazos B.I., ObmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIIECTBO
«3natensctBo «IIpocBenienue»

* buonorus. buonorudeckue cuctemsl u nponeccsl, 11 knace/ Tepemon A.B.,
ITerpocora P.A., O01iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCThIO «O1]
MHEMO3HA»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomno A.M. u
npyrue; ox penaknuen [laceunnka B.B., AknnonepHoe o0111ecTBO
«M3parenscTBO «lIpocBemenue

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonTos C.I".,
Conun H.U., 3axapora E.T.; nox penakmnueit 3axaposa B.b., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMoHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBemenue



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://ps.1september.ru/, http://13.pedsovet.org/, http://pedsovet.su/,
http://www.zavuch.info/, http://www.mioo.ru/, http://minobr.org/,

http://eorhelp.ru/



