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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buonorus" (nmamee - Ouosorusi) Ha ypOBHE CpEIHEro OOIIero
oOpasoBanus paszpadborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpa3oBaHUH B
Poccuiickoit deneparnm», ®I'OC COO, Konuemnmuu mnpenonaBanus yueOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIO’KEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrinyonéunoro ypoBHs uzyueHus (10—11 kmaccel) sBisieTcs OOHUM U3
KOMITOHEHTOB TpeaMeTHOU obmactu «EcrecTBeHHO-Hay4HbIe TpeaMeTbl». CoriacHo mnonoxeHusm DPI'OC
COO mnpodunpHbie y4eOHBIC NPEAMETHI, H3ydaeMble Ha YIIIYONEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
mupdepeHnman  oOydeHHMsT Ha YPOBHE CpEAHEro oOIero oOpa3oBaHUsS U MPU3BAaHBI O0ECIECYUTH
IIPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CPEIHUM IMPO(ECCHOHANBHBIM M BBICIIUM
oOpazoBanueM. B TO xe BpeMs KaXIblii M3 3TUX y4YEOHBIX MPEIMETOB JOJKEH ObITh OPHUEHTHPOBAH HA
INPUOPUTETHOE pELICHHE O00pa30BaTeIbHBIX, BOCHUTATENBHBIX M PA3BHBAIOIIMX 3ajad, CBSA3aHHBIX C
npodopueHTanueil 00y4amuxcs 1 CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHON 00JacTH HAy4HOrO 3HAHUS,
CBS3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHEH, ICUXOJIOTUEHN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[IporpamMma mo yueOHOoMmy mpeamery "buonorus" na€r mpencraBieHHe O LENW W 3aJadyax HU3YYCHUS
yuebHoro mpenamera «buomnorus» Ha yrIyOJEHHOM YypOBHE, ONpeaesseT o0s3aTenbHOe (MHBApHUAHTHOE)
MpPEeIMETHOE COJEpKaHHE, €ro CTPYKTYpHUPOBAHHME IO pa3ielaM M TeMaM, paclpeaelieHHe MO Kiaccam,
PEKOMEHIYEeT I0CJIEJOBATEIbHOCTh H3Y4YEHHMsT Yy4eOHOro Marepuaja C Y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOIro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B
[porpaMMe I0 OHOJOTMU pEaqu30BaH MPHUHLMII MPEEMCTBEHHOCTH C H3y4EHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO 001ero oOpaszoBanus, Onarogapss 4yeMy MpOCMATPUBAETCS HAINPABICHHOCTh Ha IOCIEIYIOIee
pazBuTHe OWOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, SKOJOTHUECKOrO MBIILUICHHUS, MPEICTaBICHU O 3J0POBOM 00pasze >KM3HU, HAa BOCHHUTAHHE
OEepeKHOTO OTHOIICHUS K OKPYXKAIOMIEH NMPUPOAHOW cpele. B mporpamme mo OHMOJIOTHM TaKKe TOKa3aHBI
BO3MOXXHOCTH yueOHoro mpenmera «buonorusi» B peanuzanuu tpeboBanuit ®I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, METANIPEIMETHBIM M TIPEMETHBIM pe3yibTaTaM 00ydeHHs U B (OPMHUPOBAaHUN OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIbHON JEATENbHOCTH OOYYAIOUIMXCS MO OCBOEHHUIO COJEpXKaHHUs OHOJIOTHYECKOro
o0Opa3oBaHMs Ha YPOBHE CPEIHEr0 0011Iero 00pa3oBaHus.

VYuebublil npenmeT «buosorusy» Ha ypoBHE CpelHEro o0Iero oopa3oBaHMs 3aBepllacT OMOJIOTHUECKOe
o0Opa3oBaHH€ B IIKOJIE W OPUEHTHUPOBAH Ha pacIIUpeHHe U YriyOlieHHe 3HaHUKW OOydaroluXxcs O >KUBOM
IPUPOJIE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTHM, SMOPUOJOTUM M OMOJOTMU Pa3BUTHUS, T€HETHKH,
CeJIEKIIMH, OMOTEXHOJIOTMH, IBOJIFOLIMOHHOTO YUEHHUS U KOJIOTUH.

N3yuenne yueOHoro npeamera «buojorus» Ha yriyOJI€HHOM YPOBHE OPUEHTHPOBAHO Ha IMOJTrOTOBKY
0o0yJaromuxcsi K TMOCJIEAYIOMEMY TOJyYeHUI0 OWOJIOTrHYecKoro oOpa3oBaHHS B By3aX W OpTraHHU3aIMAX
cpeaHero npogeccruoHabHOro oopazoBaHus. OCHOBY €ro COJEp>KaHHs COCTaBJIIET CUCTEMAa OMOJOTMUYECKUX
3HAHWW, TOJYYEHHBIX NPU H3YYEHUH OOYYaroIIMMHCS COOTBETCTBYIOUIMX CHUCTEMAaTHYECKUX pa3/esioB
OMO0JIOTMU HAa YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kiaccax 3Tu 3HaHMS MOJIy4aroT pa3BuTHe. Tak,
paciidpeHsl U yriryOjieHbl OMOJIOrMYecKUe 3HAHUS O PACTEHUSIX, KUBOTHBIX, rpulax, OaKTepusix, OpraHu3Me
YeJI0BEeKa, OOIMX 3aKOHOMEPHOCTSAX IKH3HH, JIOTOJHUTENBHO BKJIIOYEHBl OHOJIOTUYECKHE CBEICHUS
MPUKJIAHOTO M TIOUCKOBOTO XapakTepa, KOTOPbIE MOKHO HMCIIONb30BaTh KaK OPUEHTUPHI ISl MOCIEIYIOIIEro
BbIOOpa mpodeccun. Bo3MoXkHa Takke MHTErpalus OMOJIOrHYeCKHX 3HAHUN ¢ COOTBETCTBYIOIIMMHU 3HAHUSMH,
MOJIYYEHHBIMH 00YYaroIUMHUCA MIPU U3ydeHUH (PU3UKU, XUMUH, Teorpaduu U MaTeMaTHKU.

CrpykTypa mnporpammsl 1o y4deOHoMy mpenMetry "buomorusa" oTpaxkaeT CHCTEMHO-YpOBHEBBI W
ABOJTIOIIMOHHBIN TOIX0/bI K M3ydyeHHt0 Ouojornu. COrTacHO WM, M3y4aloTCsl CBOMCTBAa M 3aKOHOMEPHOCTH,
XapaKTEepHBIE VISl KUBBIX CHUCTEM PAa3HOIO YPOBHSI OPraHM3allM{, YBOJIIOLIMHM OPraHUYECKOIO0 MHpa Ha 3eMIlE,
COXpaHEHHs OMOJIOrMUYECKOro pazHooOpas3us miuaHeTsl. Tak, B 10 Kjacce n3y4aroTcsi OCHOBbI MOJIEKYJISIPHOM U
KJICTOYHOM OMONOrHH, SMOPHOJOIMHM W OHMONOTMU DPA3BUTHSA, TEHETHKH M CEJEeKIHH, OHOTEeXHOJOTHMH HU
CUHTETUYECKON OHMOJIOrHH, aKTyaJU3UpYIOTCS 3HAHUS OO0YyYaloIMXCs MO OOTaHMKE, 300J0THH, aHATOMUH,



¢busnonoruun yenoseka. B 11 kitacce m3ydaroTcsi BONIOIMOHHOE YYEHHE, OCHOBBI 3KOJOTMU U Y4YEHHE O
ouocdepe.

VYuebnsiii npeamer «buosorus» mNpu3BaH 00ECIEUUTh OCBOSHHE OOYYAIOUTUMHUCS OWOJIOTHYECKUX
TEOPUM MU 3aKOHOB, MJEW, NPUHLUIIOB U IPaBUJ, JICKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, 3HAHWA O CTPOCHHM, MHOTOOOpa3sMM M OCOOEHHOCTSX KJIETKH, OpPraHu3Ma, MOMYJISIHH,
OMOIIEH03a, SKOCUCTEMBI, O BHIJAIOIINXCS HAYYHBIX JOCTH)KEHHUIX, COBPEMEHHBIX UCCIIEIOBAHHUIX B OMOJIOTHH,
MPUKJIAJHBIX acnekTax Ouoyiornyeckux 3HaHUWMl. [ pa3BUTHs M MOAAEp)KaHUS HHTEpeca OOyJaroIIHuXcs K
OMOJIOTUU HapsAAy CO 3HAYUTEIbHBIM O00BEMOM TEOPETHYECKOTO MaTepHaja B COACPKAHUU MPOTPAMMBI 110
OMOJIOTHM TPETyCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAHOBJIICHHS M Pa3BUTHUS TONM WM HMHOM oOnactu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B PEHICHHE BAXHEWIINX OHOJOTMYECKUX WU
HKOJIOTHUECKUX MPoOIIeM.

Lenp uzyuenust yaebHoro npeamera «buoorusy Ha yriayOoJaéHHOM YpOBHE — OBJIQJICHHUE 00YJYarOIIUMHCS
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBLHOW OpraHW3al[MM >KUBBIX CHCTEM Pa3HOr0 paHra W MpHOOpeTeHue
YMEHHUH HCIONB30BaTh 3TU 3HAHHUA B (POPMUPOBAHUM MHTEpECa K ONpeaenéHHON 06aacTu npodecCHOHATBHOM
NesTeIbHOCTH, CBA3aHHOW C Ouonoruei, wiaum K BBIOOPY Y4eOHOTro 3aBelNeHHUs s IPOAODKEHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

Joctuxxenne 1end u3ydeHHs ydeOHoro mpeamera «buonorus» Ha o yriiyOn€HHOM — ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTyIONUX 3a/1au:

OCBOEHHE O0YYaAIOUIMMUCS CUCTEMbl OMOJIOTHUYECKUX 3HAHHM: 00 OCHOBHBIX OMONOTUYECKUX TEOPUSX,
KOHLEMNIHUAX, TUII0TE3aX, 3aKOHAX, 3AKOHOMEPHOCTSAX U MpaBUiaX, COCTABISAIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0 KapTHUHY MHpa; O CTPOCHHHM, MHOrooOpa3uu U OCOOEHHOCTAX OHOJOTHYECKHX CHUCTeM (KJIETKa,
OpraHu3M, IMOMyJISALUs, BHJI, OHOreolneHo3, Ouocdepa); O BBHLAAIOIMUXCA OTKPBITHSAX M COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTHH;

03HAaKOMJIEHHE 00YYarOIIMUXCS ¢ METO/IaMU TTO3HAHUS KUBOM MPUPOJIBL: UCCIIEN0BATEILCKUMU METOAAMHU
OMOJIOTMYECKHUX HayK (MOJEKYISIPHON U KIETOYHON OMOJIOTUH, SMOPHOJIOTHH U OMOJIOTHH PAa3BUTHS, T€HETUKU
U CeNeKIUH, OWOTEXHOJIIOTUM ¥ CHHTETHYECKOW OHOJOTMH, NaJICOHTOJOTHH, OJKOJIOTHUH); METOJaMHU
CaMOCTOSITENIFHOTO MPOBEACHUS OMOJOTHYECKHX HCCIEAOBaHUN B J1abopaTopuu W B Mpupoje (HabmroieHwue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCA YMEHHUSIMH: CAMOCTOSITENIbHO HAaXOJWTh, aHATU3UPOBATh U HCIOJIb30BAThH
OMOJIOTHUECKYI0 HH(POPMAIIHIO; TTOJIH30BaATHCS] OMOJIOTHYECKON TEPMUHOJIOTHEN M CHMBOJIMKOW; yCTaHABJINBATh
CBSI3b MEXAY pa3BUTHEM OHOJIOTUM U COLHMAJIbHO-DKOHOMMYECKUMHM M SKOJIOTMYECKUMHU IpobiieMaMu
YeJI0BEYECTBA; OLIEHUBATh IMOCIEACTBHS CBOEH JEATENLHOCTH MO OTHOIIEHHIO K OKpYXKarolled MpHUpPOIHOM
cpene, COOCTBEHHOMY 3/I0pPOBBI0 U 3JI0POBBIO OKPYKAIOIIMX JI0JIEH; OOOCHOBBIBATH M COOJIIOJATh MEpHI
npodunakTuku UHQEKIMOHHBIX 3a00JIeBaHUM, IpaBUJIa TIOBEJIEHUSI B NMPUPOJE U oOecreueHus: 6e30MacHOCTH
COOCTBEHHOW >HM3HEIEATENILHOCTH B YPE3BbIYAMHBIX CUTYyallMsSX HPUPOAHOTO M TEXHOI€HHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAYYHbIE OTKPBITHSI B 00JIaCTH OHMOJIOTHH;

pa3BUTHE y 00YYaOLINXCS MHTEUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C
BBIIAIOIMMUCS OTKPBITHUSIMU M COBPEMEHHBIMH HCCIIEI0BaHUSMU B OMOJIOTHH, PEIIaeMbIMH €10 MpodaemMami,
METOAOJIOTHEN OHOJIOIMYECKOr0 HCCIIEI0BaHMS, MPOBEACHUS SKCHEPUMEHTANIbHbBIX HCCIEI0BAaHUM, peleHHs
OMOJIOrMYECKHX 3aj1a4, MOJEIUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOILIECCOB;

BOCIIHUTaHHE y 00YyYarOUINXCsl [IEHHOCTHOTO OTHOILEHHs K JKUBOM MPHUPOJE B LIEIOM U K OTHIEIbHBIM €&
0o0BEKTaM U SBJIEHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, TN€HETHYECKOM I'pPaMOTHOCTH, OOIIEH KYyJIbTYphI
MIOBE/ICHUS B IPUPOJE; NHTETPALIUU €CTECTBEHHO-HAYUYHbIX 3HAHU;

nprodpereHne 00yJaromMMHUCS KOMIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOII0JIB30BAHUU (COOII0IEHNE
MIPaBUJI MIOBE/ICHUS B IPUPOJIE, OXPaHbl BUIOB, IKOCUCTEM, Onochepsl), COXpaHEHHH COOCTBEHHOT'O 3710POBBS U
3I0POBBSI OKPYKAIOIIMX JOeH (coOmoiennss Mep nMpopuIakTUKU 3a00JieBaHui, o0ecriedueHne 0e30macHOCTH
KHU3HEJEATSNTPHOCTH B UYPE3BBIYAMHBIX CUTYAIMsIX MPUPOJHOIO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
WCIIOIH30BaHMs OMOIOTHYECKUX 3HAHUA U YMEHUHN B TTIOBCETHEBHON KU3HH,

CO3JIaHME YCIOBHH Ui OCO3HAaHHOTO BBIOOpa OOyYarOMIMMUCS HHIUBUAYaJTbHOW 00pa3oBaTeNbHON
TPaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIENYIOIMEMY MPo(ecCHOHAIbBHOMY CaMOONPEENIEHNI0, B COOTBETCTBUU C
WH/IMBUyAIbHBIMUA UHTEPECAMHU U MTOTPEOHOCTAMHU pPErHoHa.



OO6miee 4nciI0 4acoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIyOJIEHHOM YPOBHE CPEIHEr0 OOIIEero
obpazoBanus, coctaBiser 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kiacce — 102 gaca (3 yaca
B HEJIETIIO).

OT10op opraHM3alMOHHBIX (OPM, METOIOB U CPEACTB OOy4EHHUs OMOJIOTHHM OCYLIECTBISETCS C Y4ETOM
CHelU(pUKA €ro CcoJAep>KaHUS U HANpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOro o0pa3oBaHUs B
OpTraHU3aIMIX CPEAHEr0 MPOPEeCCHOHATBHOTO U BhICIIET0 00pa3oBaHusl.

OO0s13aTeNIbHBIM  YCIIOBUEM TNPU OOY4YeHHHM OMOJOTMM Ha YriyOJEHHOM YPOBHE SIBJISIETCS MPOBEICHHUE
71a00paTOPHBIX U MpakTHYECKUX paboT. Takxke ydacTre oOy4aromuxcs B BBIITOJHEHHH MPOSKTHBIX U Y4eOHO-
HCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OMpPENesIeTcsl yIUTeIeM Ha OCHOBE UMEIOIIUXCSl MaTepHalIbHO-
TEXHUYECKHUX PECYPCOB M MECTHBIX MPUPOIAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA

10 KITIACC

CopepxaHue MporpamMmsl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B NPOBEPKY IOCYAAPCTBEHHOW MTOTOBOM
arrectaruu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHas OHOJIOTUSI — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3sutusi Ouosnoruu. buonornyeckue
HAYK{ M U3ydaemble UMU MpobsiemMbl. OyHaaMeHTalbHbIC, TPUKIIAJHbIE U MOMCKOBBIE HAYYHBIE HCCIECIOBAHUS
B OMOJIOTHH.

3HayeHne OMOJIOTUU B POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTuHBI Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMoJorueil. 3HaueHue OHOJIOTUH B MPAKTUYECKON JEATEIbHOCTH YeJIOBEKa: MEIULIMHE, CEIbCKOM
XO0351ICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JdemoHcTpauuu

[optpetsl: Apucrorens, Teodpact, K. JIunneii, XK. b. Jlamapk, Y. lapsun, Y. 'apseii, I'. Menaens, B.
W. Bepnaackuii, 1. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodeer-Pecosckuii, [[x. Yorcon,
@. Kpuk, . K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJOTHH C APYTUMHU HayKamuy, «CucremMa OMOJIOTHYECKIX HAYK.

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBONCTBA JKUBBIX CUCTEM: €UHCTBO XMMHUYECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTb H YIOPSAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTD,
CcaMOOpraHu3alysl, CAMOBOCIIPOU3BEICHHE, PA3IpaXKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YPpOBHM OpraHu3alMu JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN,
MOMYJISIIIHOHHO-BUI0OBOM, S9KOCHUCTEMHBIH (OroreoneHoTnueckuit), 6uochepusiii. [Iponeccsl, npoucxoasiue B
KUBBIX cucTeMax. OCHOBHbIE Ipu3Haku kuBoro. JKu3Hp Kak ¢opma cymectBoBaHus Martepuu. Haykw,
M3yYarollye KUBbIE CUCTEMBbI Ha Pa3HbIX YPOBHSX OpraHU3ALINH.

W3yuenne xuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. HaOmionenue, m3aMepeHue, SKCIEPUMEHT,
cucreMatusanus, MeraaHanu3. [loHsTue o 3aBUCMMOM W He3aBUCMMOW niepemMeHHoW. IlnanupoBanue
skcriepumenTa. [loctanoBka u nmposepka runores. Hynesas runoresa. [loHsTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B 6uonoruueckux nanHbpix. OLEHKa TOCTOBEPHOCTH MOJIYUYEHHBIX pe3ylbTaToB. [IpUuuHbl HCKaKeHUS
pe3yibTaTOB 3KCIIepUMeHTa. I [oOHATHE CTATUCTUYECKOTrO TECTA.

JdemoncTpanuu

Tabmuubl u cxembl: «OCHOBHBIE MPHU3HAKK KU3HW», «buosnorndeckue cucrteMbl», «CBONCTBA >KUBOM
Marepumn», «YpOBHHU OpraHU3alUu KUBOW MPHUPOAbD», «CTpOEHUE KUBOTHOW KIETKH», « TKaHU KUBOTHBIX),
«CucTeMbl OpPraHoB Y€JIOBEYECKOTO OpraHusmar», «buoreonenos», «buocdepa», «MeToasl U3ydeHUs KUBOU
MIPUPOJIBI».

ObopynoBanue: mabopatropHoe OOOpyJdOBaHUE JUIsi TPOBENCHUS  HAOMIONEHUN, HW3MEPECHH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonp3oBaHNE PA3TUYHBIX METO/IOB IPU M3YUYEHUHU KUBBIX CHCTEM).

Tema 3. Bnosnorus Kierku

Kinerka — cTpykrypHO-QyHKIIMOHAIBHAS eUHUIIA )KUBOTO. VIcTOopust OTKphITHS KieTku. PaboTs! P. ['yka,
A. Jlesenryka. Knerounas teopuss (T. IlIBamn, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOXEHUS
COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeTobl MOJIEKYIISIPHON M KIETOUYHOW OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus, 3JIeKTpopopes, METO
MEYEHBIX aToMOB, JAu(QepeHnnanbHOoe LUEeHTPUPYrupoBaHUE, KyJIbTUBHUPOBAHUE KJIETOK. M3yuenue
@ukcuposannvix  Kiemok. DIEKTpPOHHas MHKpockonus. Kowugokanenas mukpockonus. Bumanvhoe
(npudsicusHenHoe) usydenue Kiemox.

JdemMoHcTpanuu

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

Tabmuupel u cxembl: «CBETOBOH MHMKPOCKOI», «DIEKTPOHHBIM MHUKpockom», «Mcropus pasButus
METOJ0B MUKPOCKOIIUI».

ObopynoBaHue: CBETOBOH MHKPOCKOII, MUKPOIpENnapaThl PaCTUTENbHBIX, )KUBOTHBIX M OaKTE€pHUaTbHBIX
KJIETOK.



IIpakTuyeckasi padora «/3ydeHne METONOB KJIETOYHOW Ouojoruu (Xpomartorpadusi, 3yekTpodopes,
middepennmanbaoe neHTpudyruponanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anus KJIeTKH

XUMHYECKUN COCTAaB KIETKH. Makpo-, MHKpO- M YJIbTPaMHUKPOdJIeMEHThl. Boma u €€ posbp Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPErysaiuu. MuHepalbHble BeUIeCTBa
KJIETKH, X OHOIorn4yeckas poib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KJIeTKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN COCTaB OEIKOB.
Crpykrypbl O6enkoBoil monekyinbl. [lepBudnasi cTpykTypa Oenka, menTuaHas CBsA3b. BTopwuHas, TpeTHUYHAs,
yeTBepTUYHast CTpyKTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukauus OenkoB. buonorumueckue
¢bynkuuu 6enxoB. [lpuonsi.

VYrneBoabl. MoHOcaxapuapl, AUCaxapuIbl, OJUrocaxapuabl U nonucaxapuabl. OOLIMil 1aH cTpoeHus 1
($U3MKO-XMMHUYECKUE CBOICTBA yriieBo10B. bruonornyeckue (yHKIMN yTriIeBOIOB.

Jlumuaer.  [wapodunsHO-TUIpOdPOOHBIE  cBoiicTBa. Kiaccudukanmss numuuoB.  Tpuriaunepuisl,
dbocomunuabl, BOCKH, CTepouabl. buomornyeckue (yHkumu nunuaoB. OOIIHMe CBOWCTBA OMOIOTHYECKUX
MeMOpaH — TeKy4ecTbh, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, TOITYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. Crpoenne nyxienHoBbIx kucioT. Hykneorunsl. [lpuniun
koMmiuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnupans. MecToHaxoxaeHue M
ounonornueckune Gpynkuuu JJHK. Bugsr PHK. ®ynkuun PHK B kiterke.

Crtpoenne monekynsl AT®. Makpospruueckue cBs3u B Mmolekyne AT®. buonormyeckue ¢GyHKIMH
AT®. BoccraHOBJICHHBIE TIEPEHOCUUKH, WX (PYHKIHMH B KIETKe. /[pyeue uykieosuompugocpamor (HTD).
CeksenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas  Ouosiorus: OMOXMMHYECKHEe W  OHMO(DH3UYECKHE  HCCICJOBAaHUS  COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJeKyl. Mooenupoganue cmpykmypvl U (QYHKYulli OUOMONEKYL U UX
Komniekcos. Komnvromepnulii Ouzauin u opeaHu4ecKuti cunmes OUOMONeKyl U UX HenpUpPOOHbIX AHANO208.

JdeMmoHcTpamun

[Hoptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®. Conrep, C. [Ipy3unep.

Huarpammbl: «Pacnipenenenue XHMMHUYECKHUX OJJIEMEHTOB B HEXHBOM mpupoae», «Pacmnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOEY.

Tabmuiet u cxemsl: «[lepuonnyeckas Tabnnia XUMUYECKUX 2IIEMEHTOBY», «CTpOEHUE MOJIEKYJIbI BOJIBI,
«BemectBa B coctaBe opranusmMoB», «CTpoeHHE MOJeKyJbl Oenka», «CTpyKTypbl OEIKOBONH MOJIEKYIbBD»,
«CTpoeHHE MOJIEKYN YIJIEBONOB», «CTpoeHHE MOJEKYyN JunuaoB», «HykiienHoBble KHCIOTBHI», «CTpoeHHe
MouteKyibsl ATO».

Ob6opynoBaHue: XUMUYECKas ocy1a 1 000pyL10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBbIO KAUeCTBEHHBIX PEAKITUN».

JlabopaTopHnasi padora «/ccnenoBaHne HYKIEHMHOBBIX KHCIOT, BBIJCIEHHBIX M3 KIETOK pa3IMYHBIX
OpPraHHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl KIeTOK: 3yKapuoTHyeckas M Npokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAJIbHbIE 00pa3oBaHUs
KJIETKH.

Crpoenue npokapuoTnueckoil kinetku. Kierounas crenka Gakrepuil u apxeil. OcoOEHHOCTH CTPOEHHUS
reTepoTpoQHOI 1 aBTOTPO(HON NPOKAPUOTUYECKHUX KJIETOK. MeCTO M pojib MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u  (yHKUMOHMpPOBAHHE  dyKapuoTHdyeckod  kietku. Ilnazmatuueckas memOpaHa
(mnazmanemma). CTpykTypa miia3mMaTuyeckod MemOpaHbl. TpaHCHOPT BELIECTB Yepe3 IJIa3MaTUYEeCKYIO
MeMOpaHny: naccuBHbIN (AudPy3us, obneruénnas AuPpdy3usi), akTUBHBIN (MIEPBUYHBIA U BTOPUYHBIN aKTUBHBIN
tpancnopt). [lomynponurnaemocts MeMOpanbl. Pabora HaTpuii-KanueBoro Hacoca. DHJOLUUTO3: MUHOIUTO3,
¢arouuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa U QyHKIMH KJIETOYHOW CTEHKU pacTeHUi, rpuoOoB.

Hutornasma. Luto3zoms. Lurockener. J[Buxenne nutoruasmel. OpraHonisl KieTku. OqHoMeMOpaHHbIE
opraHoufibl KJIeTku: sHjominazmarudeckas cetb (OIIC), ammapar [onbmpku, JTU30COMBI, MX CTPOEHUE U
¢bynkuuu. B3auMocBsS3b OJHOMEMOpaHHBIX OPraHOMAOB KiIEeTKH. CTpOeHHE TpaHyJIspPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxos ¢ II1C. CuaTe3 pacTBOpUMBIX OeskoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ maakuit
(arpanymsipHBI)  SHAomIa3Matudeckuii  petukymyM. CekperopHas (QyHKkuus ammapata [ ONbIKH.



Moougpuxayus 6enxos 6 annapame Ionvoxcu. Copmuposka 6enxkos 6 annapame Ionvoocu. TpaHcmopT
BELIECTB B KiIeTKe. Bakyonu pacturenpHbIx KieTok. Knetounsii cok. Typrop.

[TosmyaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHJIpPHUHU, IUIACTUIBL. [Ipoucxoowcoenue MumoxoHOpuu u
naacmuo. Cumbuoeenes (K.C. Mepeockosckui, JI. Mapaynuc). Ctpoenue u GyHKIIMA MUTOXOHAPUHA U TUTACTHI.
IlepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTHAbI (OTOCHHTE3UPYIOIUX 3SYKapuoOT. XJOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUMH.

HememOpannble opraHousl kinetkn CrpoeHne M (YHKIMM HEMEMOpPaHHBIX OPIaHOMJOB KJIETKH.
PuGocomel. IIpomescymounvie gpunamenmor. MUKpOPUITAMEHTBI. AKMuHO8bie MUKpoghuiamermsl. MbIllICUHBIE
KIIETKU. AKMuHnogvle KOMNOHEeHmMbl HeMblieyHblx Kiemok. Mukporpyoouku. Kinerounsiii nenrp. Ctpoenue u
JBIDKEHUE JKTYTHKOB M pecHHUYeK. MUKpOTpyOOoukn muToruia3mel. Llentpuons. benku, accoyuuposanuvie ¢
Muxkpoguramenmamu u Muxkpompyoouxamu. Momopuule benxu.

Snpo. OOGonouka sipa, XpOMaTHH, KapuoIUla3Ma, SAPBIINIKHA, UX CTpOeHHE MU (YHKUMU. SmepHbIid
OenkoBblii Marpukc. IIpocTpaHcTBEHHOE pacmonokeHHe XpoMocoM B HHTepdhaszHOM sape. dyxpomamuH u
eemepoxpomamun. Benku XpoMmaTMHa — TUCTOHBL. JluHamuka s0epHou 00010uku 6 mumo3se. SoepHbiil
Mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHUOT (pacTUTENbHOMU, )KUBOTHOMH,
rpuOHON).

JdemMoHcTpanuu

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHIECKON KIIETKH», «CTpoeHUE KUBOTHOM KIIETKN», «CTpoeHune
pacTUTeNbHON KIeTKW», «CTpOeHHE MUTOXOHIPUNY, «SAapo», «CTpoeHrne NpOKapuOTUIECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIIpEnaparbl PpPacTUTENbHbIX, KUBOTHBIX KIIETOK,
MHUKpOIIpenapaTsl OaKTepHaIbHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3IUYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MeMOpaHbI».

JlabopaTopHasi padora «l/ccnenoBaHue mia3Monnsa 1 Jeria3Moin3a B PaCTUTENIbHBIX KIETKaX.

IIpakTnuyeckas padora «3ydeHne IBUKEHUS HUTOIUIA3MbI B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMUITAIMS ¥ AUCCUMMIISILIMS — JIB€ CTOPOHBI MeTaboinu3Ma. Tunbl oOMeHa BellecTB: aBTOTPO(HBIN U
rerepoTpodHbIii. YyacThe KHUCIOpoJa B OOMEHHBIX Ipoleccax. JHEPreTMUecKoe 00ecleueHUe KIIETKU:
npespaiieHrne AT B oOMeHHbIX mporeccax. PepMEeHTaTUBHBIN XapakTep peakiid KIeTOYHOI0 MeTaboIn3Ma.
@depMeHTBI, MX CTPOEHHE, CBOMCTBA M MexaHu3M JeiictBus. Kodepmentsl. OTinuus (pepMeHTOB OT
HEOPraHMYeCKUX KaTanu3aropoB. benku-akTuBaTtoppl U O€IKU-MHTMOUTOPHL. 3aBHCHUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUeeHHblll U OKCUSEHHbII
@domocunmes y Oaxmepuii. Ceemocobupaiowue nucMeHmvl U NUSMEHMbl pPeakyuoHHo2o yeumpa. Poib
XJIOpOIUTacToOB B mporecce ¢potocuHTe3a. CBeToBas u TeMHOBas Ga3pl. @omoodsixanue, Cs., Cs- u CAM-munot
domocunmesa. IlponykTuBHOCTh (OTOCUHTE3a. BiusHue pa3inuuHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCUHTE3A.

XemocuHrte3.  Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTpuduuupyrommue  OakTepuw,
xKenez00aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OaKTepUn. 3HaU€HHE XeMOCHHTE3a.

AHarpoOHble opraHu3Mbl. Buasl Opoxenus. [IpogykTel OpokeHHMs U UX HUCIHOJIb30BaHUE YEIIOBEKOM.
AHa’po0HBIE MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOIOTUU U BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3Hepreruyeckoro oodmena. I[loarotoBurenbHbId 3Tan. [nmukommus —
0ECKUCIOPOAHOE paclIeTNICHHE TTIIOKO3bI.

buonoruueckoe okuciaeHwe, WIM KJIETOYHOE JbpIxaHue. Poib MHUTOXOHApuUW B  Mpolieccax
ouosiornyeckoro okucienusa. llukanueckue peakiuu. OxuciaurenbHoe ¢ochopunupoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomounnoti AT®-cunmaszwi. [IpenmymiecTBa
a’poOHOro MyTH 0OMEeHa BeLEeCTB Nepes] aHadpOoOHBIM. D (HEKTUBHOCTH SHEPTreTUYECKOT0 OOMEHa.

JdemMoHcTpanuu

[Toprpetsr: [Ix. Ilpuctin, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1. Mutuenn, I
A. 3aBap3uH.



Tabmuupr u cxeMbl: «DoTOCHHTE3», «IJHEpreTUdecKkuii ooOmeH», «buocuHTes Oenka», «CTpoeHHE
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOIM, 00OpyI0BaHUE Ji MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX
MUKPOIpENnapaToB.

JlaGopaTopHas pa6ora «l3ydeHue KaTaJIUTUYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpPE aMHJIa3bl
WJTU KaTajasbl)».

JlabopaTopuass pabora «3yueHue QepMEHTATUBHOIO pacUICIUICHUs MEepoKcHIa BOAOpoJda B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JladopaTopHasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKCHUSI U TBIXAHUS.

Tema 7. HacieacrBenHasi MHpopMalus U peaju3anus eé B KJeTKe

Peaknuu marpuuyHoro cuute3a. [IpUHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMSAX MaTPUUYHOIO CHUHTE3a.
Peanuzarus HacneacTBeHHOW wWHGOpMaKK. [ eHETHYECKU KO, €ro CBOMCTBA. TpaHCKpHUIMIUS — MAaTPUYHBIN
cunre3 PHK. IlpuHUMOBI TpaHCKPHUIILMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIIIEIBHOCTb, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckotii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue tpancnoptbix PHK B OmocuuTese Oenka. YcnmoBus OunocuHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OMOCHHTE3€E OeKa.

Coepemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzalus I'e€HOMa y NPOKApUOT U IyKapuoT.
Perynsmus akTUBHOCTH TeHOB y mpokapuor. ['mmorte3a omepona (®. Xako6, XK. Mano). Monexynaproie
MeXanuzmvl IKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pecynsayuu pabomuvl 2eHos. Perynauus
O0OMEHHBIX MpOIecCcOB B KieTKe. KieTounslit romeocTas.

Bupycbl — HekneTouHble (OPMBI KU3HU U OOJMratHble mapasutbl. CTPOCHHE TPOCTBIX H CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaro. JKuznennwiii yuxn JJHK-cooepocawux supycos, PHK-codeparcaujux
supycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubie 3a0oneBanus uenoBeka, >XMBOTHBIX, pactenuid. CIINJ[, COVID-19, couuanbable u
MEAULMHCKUE MPOOIIEMBI.

Buoungopmamura: unmezpayuss u ananuz  6omvwux maccusos  («bigdatay) cmpyxmyproix
ouonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie QyHKyuu 6enxos.
Cnocobwl 0ocmasku nekapcms.

JdemMoHcTpauuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabnuub! u cxemsl: «brnocunTes 0enkay, «['eHeTnueckuit Koy, «Bupycei», «bakrepuodarmny.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. Z/Ku3zHeHHbI HUKJI KJIETKH

Krnerounsnii nwmkin, ero mepuonasl u perynsuus. HMatepdaza u mMuto3. OCOOEHHOCTH MPOIECCOB,
nporekaomux B uHTepdasze. IlonroroBka kierku k JeneHuro. IIpecuHTeTMueckuil (HOCTMUTOTHYECKUN),
CUHTETUUYECKUN U MIOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TepHOIbI HHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — pemmkanms. [lpunHnuner permmkanmu JIHK: KoMImuieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTHNapayienbHocTh. Mexanusm pemtukanuu JJHK. Xpomocomel. Ctpoenue
xpomocoMm. Tenomeps! u TenoMepasa. XpoMOCOMHBIN HAOOP KIETKU — KapUOTHI. JUIUITOMAHBINA U TarTONIHBINA
HaOopBI XpoMocoM. ['oMonoruuHbie XpoMOcOMBIL. [10T0BBIE XPOMOCOMBI.

Henenne kietku — muto3. CTaauM MUTO3a M TPOUCXOISIIME B HHUX IMPOIECCH. THUIMBI MHTO3a.
Kapuokunes n nurokunes. buonornueckoe 3HaYeHUE MUTO3a.

Perynsmus mutoTrdeckoro mukia kiaeTku. [Iporpammupyemast KjaeTouHas THOENb — aromnTo3.

Knerounoe sapo, XpoMocombl, (GYHKIMOHaIbHAs TeHOMHKA. Mexanuzmvl  nponugepayuu,
ougppepenyuposxu, cmapenus u eudenu xiemox. «lugposas kiemxay — Ououngopmamuueckue mooenu
@DYHKYUOHUPOBANUS KNEMKU.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «OKW3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHne Xpomocomy», «Pemmukanus
JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoOTpenapathl: «MHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlabGoparopHas padora «3ydyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENAPATAX).



JlabopaTopHasi padora «HaOmiomeHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpEnaparax)».

Tema 9. Ctpoenue n GyHKIUM OPraHU3MOB

buonornueckoe pazHooOpazue opraHu3MoB. OJHOKIETOYHBIE, KOJOHHAJIBHBIE, MHOTOKIJICTOYHbIC
OpraHU3MBl.

OCOOCHHOCTH CTPOCHHSI M IKH3HEIEATEIPHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepum, apxeu,
OJITHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, IpyTrue MPOoTUCTh. KooHMaNbHbIE OpraHu3MBI.

B3aumocBsi3p yacTeii MHOIOKJIETOUHOTO opraHu3ma. TkaHM, OpraHbl U CUCTEMBI OopraHoB. OpraHusm Kak
eauHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENBHBIX TKAHEH: 0Opa3oBaTeIbHas, TOKPOBHAS, MPOBOSIIAS, OCHOBHAS,
Mexannueckas. OcoOeHHOCTH CTpOeHHs, PYHKUUN U pacroioKEeHUs TKaHel B OpraHax pacTeHHIA.

TKaHM KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: SIIUTEIUAIbHAS, COCAUHUTENbHAs, MBILIICYHAS,
HepBHas. OcOOEHHOCTH cTpoeHus, GYHKIUI U PacIOIOKEHHUS TKaHEel B OpraHax »KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX U
yesnoBeka. OyHKIMU OpraHoB U CUCTEM OpPI'aHOB.

Omnopa tena opranusmoB. Kapkac pacteHuil. Ckenerbl OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX JKHBOTHBIX.
Hapy:xublii 1 BHyTpeHHMI ckeneT. CTPOCHUE U TUIIbI COEAUHEHUS KOCTEH.

JIBu>KeHHE OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMJIHOE, KI'YTHKOBOE,
pecHuyHoe. J[BM>KEHHME MHOTOKJIETOYHBIX PACTEHUM: TPONU3Mbl U HACTHH. JIBUKEHUE MHOIOKJIETOYHBIX
KMBOTHBIX U Y€JIOBEKa: MblIeyHas cucreMa. Peduexc. CkeneTHple MBI U UX padoTa.

[Iuranune opranu3moB. llornomieHne BOAbI, YIJIEKUCIOrO ra3a U MHUHEPAJIbHBIX BEIIECTB PACTCHUSIMHU.
IInraHnue >KUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE MNHILEeBapeHue. [luTaHWe I03BOHOYHBIX
AKUBOTHBIX. OTaensl nmuuieBapuTesNbHOro Tpakta. [lumieBapurensHble xenesbl. IlumieBaputenbHas cuctema
YEJIOBEKa.

Jbixanue opranu3moB. J[pixanue pactenuil. Jpixanue xuBoTHbIX. J(nuddy3us razos uepe3 moBepxHOCTh
kietkd. KokHoe npixanue. JlpixatenpHas moBepXHOCTh. KabGepHoe u n€rouHoe JpixaHue. JlpIxaHue
MMO3BOHOYHBIX JKUBOTHBIX W YEJOBEKA. OBOJIOLMOHHOE YCIO0KHEHUE CTPOEHHUS JIETKUX ITO3BOHOYHBIX
JKUBOTHBIX. J[pIXarenpHas cucTema 4esloBeka. MexaHW3M BEHTWIALMM JIETKMX y NTHUIL] U MJICKOIHUTAIOIIMX.
Perynsmus npixanud. JlpixarenbHble 00BEMBIL.

TpancmopT BemECTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pACTeHUH. TpaHCIOPT BEWIECTB Yy
*KUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHas cuctemMa O3BOHOYHBIX )KMBOTHBIX U UEJIOBEKA.
Ceparie, KpOBEHOCHBIE COCYABl U KpoBb. Kpyru kpoBooOpaiieHus. DBOITIOIUOHHBIE YCIOKHEHHUS CTPOCHUS
KPOBEHOCHOM CHUCTEeMbI T03BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perymisuus.

Boinenenue y opranusmoB. Beinenenuwe y pacreHuil. Bopiaenenue y KuBOTHbIX. COKpaTUTENbHBIE
BakyosiH. Oprasbl BbaeneHus. OunbTpanus, cekpenuss U oOpaTHOE BcachblBaHME KaK MEXaHU3MBbl PaOOTHI
opraHoB BbiieneHus. CBs3b MOJOCTH Telda C KPOBEHOCHOM W BBIIEIUTENBHOM cucTeMaMu. Beinenenue y
MI03BOHOYHBIX )KMBOTHBIX M uenoBeka. [louku. Ctpoenue u pyHkuonupoanue Heppona. OOpa3oBaHne MOUU
y 4eJIOBeKa.

3ammra y OpraHu3MoB. 3aluTa y OAHOKIETOUHBIX OpraHu3MoB. Cropsl 6akTepHii U IIUCThI IPOCTEHIINX.
3ammTa y MHOTOKJIETOUHBIX pacTennil. Kyrukyna. CpeacTBa macCUBHON M XMMUYECKOM 3aiuThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKPOBBI M MX MPOU3BOHBIE. 3alUTa OpraHu3Ma OT OoJie3Hel.
NmmynHast cuctema uenoBeka. KieTouyHbli M ryMOpalibHbI MMMYHUTET. Bpoka€HHBIN U NMPUOOPETEHHBIM
cneunpuyeckuif UMMyHUTET. Teopust KinoHanpHO-cenekTuBHOro umMmynurera (I1. Opmux, @. M. bepuer, C.
Tonerasa). BocnanutenbHble 0TBETH OpraHU3MoOB. Poyib BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX
3a00JIeBaHUH.

PazapaxkumocTs 1 perynanus y opranu3MoB. Pa3ipaxumMocTh y OJJTHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
Pa3apakxuMocTh U peryisnus y pacteHuid. POCToBbIE BellleCTBAa U UX 3HAYEHUE.

HepBHast cucrema u peduiekTOopHas peryisius y >KUBOTHbIX. HepBHas cuctema u €€ OTHENbI
OBOJIOIIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX. OTHenbl TOJOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEICKCHI.



I'ymopanbHas peryisnus W JHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4ejoBeKa. JKene3sl >HIOKPUHHON
CUCTEMBI U UX TOPMOHBIL. JIelCcTBHE TOPMOHOB. B3auMOCBs3b HEPBHOW M S3HIOKPUHHOU cucteM. ['unorairamo-
runodu3zapHas CUCTEMA.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKJIETOYHBIE BOJOpPOCIN», «MHOIOKIETOUHBIE BOAOpocian», «bakrepun»,
«IIpocreiimme», «OpraHbl LIBETKOBBIX pacTeHH», «CHCTEMBl OpPraHoB IO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpennee crtpoeHue HacekoMbix», «Tkanum pacreHwit», «KopHeBble cucteMbl», «CTpoeHHE CTeOs»,
«CTpoeHME TMCTOBOM INIaCTUHKWY, «TKaHM KUBOTHBIX», «CKeleT yenosekay, «lInmesapurenpHas cucreMa,
«KpoBeHocHas cucremay, «/lpixarenpHas cucrtema», «HepBHas cucremayn, «Koxkay, «MpllIeUyHass CUCTEMAY,
«BploenurensHas — cucreMa»,  «OHIOOKpHHHas  cuctema», «CrtpoeHue  Mblmnb»,  «MMmyHHTET»,
«KumeynononocTtHsie», «Cxema NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMbI IO3BOHOYHBIX >KMBOTHBIX»,
«Ctpoenue ruapel», «CTpoeHue muaHapun», «BHyTpeHHee CTpoeHue J0XKAEBOro 4epssa», «HepBHas cucrema
ppiO», «HepBHas cucrema narymku», «HepBHas cucrema npecmblkaromuxcsa», «HepBHas cucrema nTHL,
«HepsHas cucrema miexonuraromux», «HepBHas cucrema yenoseka», «Peduieke».

OOopynoBaHue:  CBETOBOM  MHKPOCKOIN,  MHUKPOIPENaparbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIIpEenaparbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, MIJIOKOXUX, JKHUBbBIE JK3EMILIAPHI
KOMHATHBIX pAacTeHUM, repOapuu pacTeHMH pa3HBIX OTAEJOB, BIAXHbIE IpenapaThl >XKMUBOTHBIX, CKEJIETHI
MI03BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJI0BeKa, 000py10BaHHUE JIs JEMOHCTpAIU
MOYBEHHOTO ¥ BO3YIIHOTO MIUTAHUS PACTEHUH, paclIeIIeHns KpaxMaia U OeIKoB MoJI AeCTBHEM (DEpPMEHTOB,
o0opyZ0BaHUE JJs1 JEMOHCTPALMU OIBITOB IO H3MEPEHHUI0 KU3HEHHOM EMKOCTH JETKMX, MEXaHH3Ma
JbIXATENbHBIX ABM)KEHUN, MOJIEJIN TOJIOBHOI'O MO3I'a Pa3IMUHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopHasi padora «/I3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHoOkeHMe M pa3BUTHE OPTaHU3MOB

@opMbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecrojoe (BKJIIOYas BereraTMBHOE) U IosioBoe. Buasl Oecriosioro
Pa3sMHOXKEHHUS: TOYKOBAHUE, CIIOPYJISIHS, (hparMeHTanus, KIOHUPOBAHUE.

ITonoBoe pa3zmuoxenue. [lonoseie kneTku, nuinm ramersl. Meno3s. Cragun meiiosa. [loBenenue xpomocom
B Meno3e. KpoccnHrosep. buosorndeckuil CMbICI MeHO3a M IOJOBOro mpouecca. Meios u ero mMecrto B
KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pa3Butue. I'amerorenes y »uBoTHbIX. [lonoBbie jxene3pl. OOpa3oBaHKe U pa3BUTHE
IIOJIOBBIX KJIETOK. CriepmaTorenes u ooreHes. CTpoeHne MOJIOBBIX KIETOK.

OmnofgoTBOpeHHEe W SMOpPUOHANIBHOE pa3BUTHE XUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHMS: Hapy>KHOE,
BHyTpeHHee. [[apTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpPHOJIOTHS — HayKa O pa3BUTHH OPraHHU3MOB.
Mopgoeenez — oona uz enasnvlx npobrem smopuonoeuu. Konyenyus mopgocenos u moodenu mopghozenesa.
Cragunm  sMOpuoreHesa KMBOTHbIX (Ha npumepe Jarymku). JpoOnenwe. Tumsl  npoOneHus.
Jemepmunuposannoe u nedepmunuposannoe opoonenue. bnacmyna, muner 6nacmyn. OcoGeHHOCTH ApoOIeHUs
MJICKOITUTAIOIINX. 3apOJIbIIIEBbIC JIMCTKU (TacTpyJsilius). 3akiiaJka OpraHOB M TKaHEH M3 3apOIbIIIEBBIX
JUCTKOB. B3aumHOe BiMsHHE yacTell pa3BMBAIOLIETOCS 3apojbllia (3MOpHOHaNbHAs MHAYKLUSA). 3akjiaaka
IUIaHa CTPOEHUs JKMBOTHOTO Kak pe3yJabTaT MEpapXU4ecKUX B3auMOeHcTBUil reHoB. BnusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CpPEIbI.

Poct u pa3Burue xxuBotHbIX. [locTamMOproHanbHbIl epuos. [Ipsmoe u HenpsiMoe pa3BuTue. Pazutue ¢
MeTaMop(}ho30M y OECIO3BOHOYHBIX M TO3BOHOYHBIX >KUBOTHBIX. bHolormyeckoe 3HaueHHE NPSIMOro U
HENpsIMOTO Pa3BUTHSA, UX PACHpPOCTpaHEeHHUE B mpupoje. TUmbl pocTa KUBOTHBIX. DaKTOPBI PEryisiliUi poCTa
KHMBOTHBIX M 4yenoBeka. CTaJuu MOCTIMOPHOHAIBHOTO DPAa3BUTUS Y JKUBOTHBIX W uenoBeka. Ilepuojsl
OHTOTeHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYecKre IPOLECCHI.

PasmHoxeHue u pasButHe pacreHuil. ['amerodur u cnopoput. Meiio3 B )KU3HEHHOM IMKJIE PACTECHHMH.
OO6pazoBanue cmop B Tporecce Meio3a. [amerorenes y pacrenmit. OIJIOAOTBOPEHHUE H  Pa3BUTHE
pacTUTENbHBIX OpraHu3MoB. /[BoiiHOE OIUIOAOTBOpPEHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHEe M pa3BUTHE
CEMEHU.



MexaHu3MBI PETYISILUN OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabnuue! u cxembl: «BereratuBHoe pa3MHOXKeHHE», « TUIbl 6€CroNoro pa3MHOXKEHUs», «PasMHOXKeHHe
XJIAMUJIOMOHabD», «Pa3MHOXkeHue »HBrUIeHb», «Pa3MHOXeHHe rulpe», «Meno3», «XpoMOCOMBDY,
«["amerorenesy», «CTpoeHue SMLEKIETKH U ClepMaro3ouaa», «OCHOBHbIE CTaJuu OHTOreHe3a», «lIpsmoe u
HemnpsiMoe pas3Butue», «PazBurue maiickoro xykay, «Pa3zButue capanum», «Pa3Butue nsarymkn», «J{BoiHoe
OIJIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «CTpoeHHE CEMsSH OJIHOMAOJBbHBIX M JIBYIOJIBHBIX PACTEHUI»,
«OKW3HEHHBI LUKI MOPCKOM KamycTbl», «OKWM3HEHHBIM LMK MXa», <«OKU3HEHHBIM LUK IAOPOTHHUKAY,
«GKM3HEHHBIN LHUKJ COCHBI.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHUKpPOIpenaparhl SHIEKICTOK M CHEpPMaTO30HI0B, MOJIENb
«IMK pa3BUTHA JIATYILIKU.

JlabopaTopHas padora «/3yueHne cTpoeHMs MOJOBBIX KIETOK Ha FTOTOBBIX MUKPOIPENApaTaxy.

IIpakTuyeckasi padora «BrisiBlieHHE IPU3HAKOB CXOJICTBA 3apObIIICH MTO3BOHOYHBIX YKUBOTHBIX ).

JlabGoparopHas padora «CTpoeHHUE OPraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUN».

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

HcTopust cTaHOBNIEHUS U pa3BUTHS T'eHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana.
Ponb oredecTBeHHBIX yuéHbIX B pa3BuTuu reHetuku. Padorsr H. K. Konsuosa, H. M. BaBunosa, A. H.
benozepckoro, I'. /I. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeepa-Pecosckoro.

OCHOBHbIE TEHETHMYECKHE IOHSTUS U CHUMBOJBL. [ OMOJOIMYHBIE XPOMOCOMBI, AaJUIEJIbHBIE TI'€HBI,
aNbTEPHATUBHBIE IMPU3HAKH, JTOMUHAHTHBIM M pPELIECCHBHBIM MPU3HAK, TOMO3UI0OTa, I'E€TEPO3Ur0Ta, YUCTas
TUHUS, THOPUIBI, TeHOTHN, (heHOoTHI. OCHOBHBIC METOJbI TCHETUKH: THOPHIOJIOTHYSCKHUN, [IUTOJIOTHYECKUH,
MOJIEKYJIIPHO-TEHETUUECKU .

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. BaBunos, A. H. benozepckuii, I'.
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIIMBAHUSI.

JlabopaTopHnasi pa6ota «J/[po3oduia kak 00bEKT FreHETHICCKUX UCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemrBanue. [lepBbiii 3akoH MeHzens — 3aKOH eIuHO00pa3usi TMOpUI0B MEPBOTO
nokoneHus. llpaBuno gomuHupoBaHus. Bropoii 3akoH MeHaenss — 3aKOH pacuICIUICHHs NPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpEIIMBaHus. [ UIIoTe3a UNCTOTHI raMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouHblil XapakTep HaclieqoBaHus. PacuieruieHre mpu3HaKkoB
IIPY HETIOJIHOM IOMUHUPOBAHUH.

JurubpunHoe ckpemniuBanue. TpeTtuii 3akoH MeHenst — 3aK0H He3aBUCUMOTO HACTIEI0BaHUS TPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUSI.

CueruieHHoe HacnenoBaHue mnpu3HakoB. PaGotrel T. Moprana. CueruieHHOe HaclieloBaHHE TI'€HOB,
HapyLIEHNE CLUEIJICHUS MEKy T'€HaMHA. XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enetnka moma. XpoOMOCOMHBI MEXaHU3M OIpPEAENECHUs Ioda. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHbli M rereporaMeTHbli moJ. ['eHeTHdeckas CTpyKTypa IOJOBBIX XpomocoM. HacienoBanue
MPU3HAKOB, CIIETUICHHBIX C OJIOM.

I'enoTun kak nenoctHas cucrema. l[lnedoTponuss — MHOKECTBEHHOE JI€MCTBHE reHa. MHOXECTBEHHBIN
annenusM. BzaumosnelictBue HeayuienpHbIX TeHoB. KommuieMenTapHocTs. Onucras. [lonnmepus.

'eneTnyeckuil KOHTPOJb Pa3BUTHUSI PACTEHUM, KUBOTHBIX M YEJIOBEKa, a TaKkKe (U3MOIOTHMUECKUX
MPOLIECCOB, MOBEACHHUS U KOTHUTUBHBIX (DyHKIMH. ['eHeTHUeckne MeXaHH3Mbl CHUMOHMOTEHE3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3SIMH — MApa3uT» U «XO35MH — MHUKpoOHMom». ['eHeTHueckue acmeKkThl KOHTPOJIS U
W3MEHEHUS HACJIEICTBEHHOW HH(OPMAIIUU B TOKOJICHHSIX KIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmusr u  cxembl: «llepBblif u BTOpoil 3akoHbl Mennens», «Tperuil 3akoH MeHnzaens»,
«AHanuzupyoliee ckpemuBanuey, «HemnonHnoe nomunupoBanuey, «CleruieHHOE HAcleI0BaHUE MPU3HAKOB Y



npozoduns», «['eHeruka mona», «Kapuotun uenoseka», «Kapuorun apozodpuns», «Kapuotum nTHUIBDY,
«MHOX€eCTBEHHBIN aiean3m», «B3auMoaeCTBIE T€HOBY.

O6opynoBaHue: MOJAETb IJsl IEMOHCTpPALMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO MOKOJIECHUS U
pacuieruieHus] TMPU3HAKOB, MOJENb MJIA JIEMOHCTpAallMu 3aKOHAa HE3aBHUCHUMOTO HAcJIeI0BaHUS MPU3HAKOB,
MOJEJb JJI JIEMOHCTPAlMU CLEIICHHOIO HacJIeIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKpOIIpenapar:
«pozodunar.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHUITBI».

IIpakTuyeckas padora «/3ydeHue pe3yabTaToOB JTUTHOPHUIHOTO CKPEITUBAHUS Y APO30PUITBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenbl mpu  GopMupoBaHuM (PeHoTuna. VM3MEHUYHMBOCTh IMPU3HAKOB.
KauecTBeHHbBIE M KOJMYECTBEHHBIE IPU3HAKU. BUabl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBCHHAS.

Monudukarnrontass U3MEHYHUBOCTb. Poib cpensl B GopMUPOBaHUN MOAUDUKAIIMOHHOW H3MEHYHBOCTH.
Hopma peaknuu mnpusHaka. Bapuanmonubeiii psn u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa
MOIU(PHUKAITIOHHON H3MEHUNBOCTH.

I'enoTunnueckass M3MeHUYUBOCTh. CBOICTBA T'€HOTUIIMYECKOW W3MEHYMBOCTH. BUABI M€HOTHMIHYECKOU
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHASI.

KomMbOunatuBHast ©3MEHUMBOCTh. Mei03 U MOJIOBOI Mpoliecc — OCHOBAa KOMOMHATUBHONW M3MEHYHBOCTH.
Poip koMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHMH IT'€HETUYECKOT0 Pa3HO00pa3us B Ipejiesiax OJTHOTO BU/IA.

MyTtainmonHas U3MEHYUMBOCTb. BHabl MyTaluid: T'€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CIIOHTaHHBIE U
WHYIIUPOBAHHBIC MyTallUM. SIepHBIC U LUTOIUIa3MaThyeckue Mytanui. CoOMaTuuecKue 1 MOJOBbIE MYyTAIlUH.
[IpyunHBl BO3HMKHOBEHUs MyTaluid. MyTtareHsl M HX BJIMSHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO Tpoliecca. 3aKOH FOMOJIOTMUECKUX PsI0B B HaciencTBeHHOM usmeHunBoctd (H.W. BaBuinos).
BuesaepHas ©3MEHYMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuka u MUSEHOMUKA, POTb INUSCHEMUUECKUX (AKMopos 6 HACIe008aHUU U USMEHYUBOCMU
GheHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuier U cxeMbl: «BuIbl H3MEHUUBOCTHY, «MoaudukaoHHas U3MEHIHBOCThY, «KoMOMHATHBHAS
U3MEHUYUBOCTHY, «Meito3y, «OmnonoTBopeHuey, «I'eHeTnueckue 3a00eBaHus YeoBeKay, « Buabl MyTanuii».

O6opynoBaHue: XKUBble U TepOapHble SK3EMIUIIphl KOMHATHBIX pacTeHHM, pucyHKU (¢oTorpadun)
KUBOTHBIX C Pa3IMYHBIMUA BUJIAMH U3MEHYUBOCTH.

JlabopaTtopnasi pa6ora «lccienoBanre 3aKOHOMEPHOCTEW MOJU(PUKAIMOHHON HW3MEHUYMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnueckas padora «Myrtanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esaoBeka

Kapuortun gyenoBeka. MexayHapoiHas mporpaMmma HCClIeJOBaHUs T€HOMa YesloBeKa. MeToIbl u3ydeHus
TeHETUKH YeJIOBEeKa: TeHeaTOrHYeCcKUid, OJM3HEIOBbIN, [IUTOTC€HETUYECKUH, MOMyIsSIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTUUeckuil. COBpPEMEHHOE OTpe/ejieHue TEHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUITUPOBaHUE, B TOM uncie ¢ moMoinbto [11[P-ananusa. Hacnencteennsie 3a0oneBanus yenoBeka. | eHHbIE
U XPOMOCOMHBIE OO0JIe3HM YenoBeKa. boyie3HM C HacleICTBEHHOW MNpeApacnoyioKeHHOCThIO. 3HaueHHE
MEIUIIMHCKOW TE€HETHKH B MPEAOTBPAILEHUU U JICUCHUH TEeHEeTHYecKuX 3abosieBaHMii uenoBeka. Memuko-
TeHETUYECKOE KOHCYNIbTHpOoBaHue. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCTIEKThI
HCCIIETOBAaHUH B 00JIACTH PEJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTndeckue (paxTOpbl MOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K (PH3UUECKOMY M XUMHUYECKOMY
3arpsi3HEHUIO OKpY»Karolien cpespl. ['eHeTnueckas mpeapacnoaoKeHHOCTh YEIOBEKa K MaTOJIOTHsIM.

JdemMoHcTpanuu

Tabmuet u cxemsl: «Kapuotumn yenoBeka», «MeTobI H3yUeHUs] TEHETUKH YeJloBeKay, «[ eHeTHndeckue
3a00JIeBaHNUs YETOBEKAY.

IpakTuyeckasi padora «CocTaBieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukauust U cenekuus. 3apoxkJACHHE celeKuud U gomectukauuu. Yuenue H. M. BaBuiopa o
[lenTpax NpPOUCXOXIEHHUS U MHOrooOpasus KyJbTypHBIX pacTeHuil. Ponp cenexkuuu B CO3JaHUM COPTOB



pacTeHud ¥ mopoJ KUBOTHBIX. COpT, mopoja, mramMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEIACTBEHHOU
m3menuuBoct H. 1. BaBuioBa, ero 3HaueHue AJIs CENEKIIMOHHON PaOOTHI.

Meroapl cenekimoHHOM paboThl. VMcKyccTBeHHBIM OTOOP: MAacCOBBIH M WHIWBHIYAJIbHBIA. TaIlbl
KOMOMHAIIMOHHOW ceNeKiuu. VICTbITaHne MPOU3BOAUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTHITY C IMOMOIIBIO
OLIEHKH (peHOTHUIa MOTOMCTBA U 0OTOOp MO F€HOTHUIY ¢ oMolbio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENEKIMOHHOW pa0oThl. PaguanvoHHBIA W XUMHUYECKHMA
MyTareHe3 Kak HCTOYHMK MyTaluil y KyJbTypHbIX (OpM OpraHu3moB. lcmnonb3oBaHHE T'€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOuHanTHbIX JJHK a1 nonydyenust ucxoHoro Marepuana Jijisi CEJIeKIUU.

[Tonyuyenue mnonumaounoB. BHyTpuBuaoBas rulpunusanus. BiIM3KOpoOACTBEHHOE CKpEIIMBAaHUE, WIIU
uHOpuuHT. HepoacTBeHHOE CKpemuBaHue, win ayTopuauar. ['erepo3uc u ero nmpuduuHbl. Mcmonbp3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpunmsanus. Ilpeomonenue Oecrionus MEXBHAOBBIX THOPHIIOB.
JlocTrKEHMSI CEIEKIIUU PACTEHUI U JKUBOTHBIX. «3€1EHas peOIOYULY.

CoxpaHeHHe UM H3yYEHHE T€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JUKHUX POAMYEH IS
CO3JIaHMsI HOBBIX COPTOB M THOPHIOB CEIBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u ynpagieHue
2EHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHBIX 6 UYeNAX YIYYUuleHUs
CYWecmeyIowux U co30aHus HOBbIX NOPOO, NUHUU U KPOCCO8, 8 MOM YuUCle C NPUMEHEHUEeM COB8DEMEHHbIX
Memo008 HAYUHBIX UCCTIe008AHULL, NePedo8blX UOell U NePCReKMUBHBIX MEXHOLO2UIL.

JdemMoHcTpanuu

[Toptpetsr: H. W. BaBunos, 1. B. Muuypums, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H.
bopnoyr, 1. K. benses.

Tabmuipel U cxembl: «LIeHTpBI MPOUCXOXKIEHHUS W MHOT000pa3usi KyJIbTYpHBIX pacTeHUi», «3aKoH
TOMOJIOTUYECKUX PSAJOB B  HACIEACTBEHHONW W3MEHUMBOCTH», «MeToasl cenekiuny», «OtnanéHHas
rubpuanzanus», «MyTtareHes3y.

JlabopaTopHas padora «/3yueHne copToB KyJbTYPHBIX PACTCHHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHre METO0B CEIIEKLIUUA PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

JIkcekypeusi «OCHOBHBIE METOBI U TOCTHKEHUS CENIEKIIMM PACTCHHI M JKUBOTHBIX (HAa CENEKIMOHHYIO
CTAHIIMIO, TUIEMEHHYIO ()epMy, COPTOHCIBITATSIBLHBIM YJacTOK, B TCIUIMYHOE XO3SHCTBO, B JIA0OPATOPHUIO
arpoyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CUHTETHYECKASI OMOJIOTUSA

OOBeKTHI, UCTIOTB3YyEeMbIe B OMOTEXHOJIOTHH, — KJIETOYHbBIE U TKaHEBbIE KYIbTYpPbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaauiroHHas OMOTEXHOJOTHS: XJeOOMeYeHue, MOoJyuYeHUe KHCIOMOJIOYHBIX MPOJYKTOB,
BUHOAeNUEe. Mukpobuonornueckuii cunre3. OOBEKTh MUKPOOMONOTHUECKUX TexHonoruid. [IpousBomacTBo
OeJika, aMMHOKHCIIOT U BUTAMHUHOB.

Co3anue TEXHOJIOTUI M THCTPYMEHTOB LIE€JICHAIIPABICHHOTO U3MEHEHUSI U KOHCTPYMPOBAHHS TEHOMOB C
LEJIbI0 TIOJYYEHUsS] OPraHM3MOB M WX KOMIIOHEHTOB, COJIEpKAIMX HE BCTpEUYalOUIMecs B MPHUPOJE
OMOCUHTETHYECKUE TTYTH.

Knerounas mHxenepusi. MeTosibl KyJabTyphl KJIETOK M TKaHeW pacTeHMH W >KMBOTHBIX. KpuoOaHku.
ComaTnueckas THOpUAM3AIUS W COMaTHYECKH sSMOpuoreHes. lcronb30BaHHE TalONIOB B CEJIEKIIMH
pactenuii. [lonyuenue MOHOKIOHANbHLIX aHmumen. Mcnonv3osanue MOHOKIOHANbHLIX U NOJAUKIOHATbHBIX
anmumen 6 meduyure. VICKyCCTBEHHOE OILTOJOTBOPEHUE. PEKOHCTPYKIMS SHIEKIETOK W KIOHMPOBAHHE
KUBOTHBIX. MeETOJ TpaHCIUIAHTAUU SAEp KIETOK. Ilexuwonocuu 0300poeieHus, KyIbmMueuposanus u
MUKPOKIOHATLHO20 PA3MHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYTbMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBI CHMHTE3 Te€Ha M KOHCTPYMPOBAHHE
pexomOuHauTHBIX JIHK. Coz0anue mpanceennvix opeanusmos. JIoCTHXEHUS U TEPCHIEKTUBBI XPOMOCOMHOM U
TeHHOW MH)KEHEPUHU. DKOJIOTHUECKHUE M 3TUUECKHE TPOOIeMbl TeHHOW MH)KEHEPHH.

Menununackue — OmorexHonoruu.  [loctreHomHas  uudposas  meaunmua.  [II[P-muarHoctuka.
MeTabonoMHBINH aHaIN3, TEHOLIEHTPUUECKUH aHAIN3 MPOTEOMa YeIoBeKa JIJIsl OLIEHKH COCTOSIHUS €0 3/J0POBbSI.
Hcnonb30BaHue CTBOJIOBBIX KIETOK. TapretHas Ttepanus paka. 3D-OmoumxkeHepus s pa3pabOTKu
(dbyHIaMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3JaHWs KOMIUIEKCHBIX TKAaHEW CcouYeTaHHeM
TEXHOJOTUI TpEXMEPHOTO OHWONMPHHTUHTA M cKaddONIUHTa IS peleHus 3aJad MepCOHATU3UPOBAHHON
MEIUIUHBI.



Cozanue BEKTOPHBIX BAaKIMH C LEIbI0 OOecrnedeHrs KOMOMHMPOBAHHOW 3alUTHI OT BO30yAMTENEH
OPBHU, ycraHoBieHHE MOJEKYISIPHBIX MeXaHu3MoOB (¢yHkunoHupoanusi PHK-cogepkammx BHpYCOB,
BBI3BIBAIONINX 0CO0O0 OMacHble 3a00IeBaHMsI YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmupr u  cxembl:  «lcnonab30BaHME MHKPOOPTraHHU3MOB B MPOMBIIIIEHHOM IPOU3BOJACTBEY,
«Knerounas nHxxkeHepus», «I eHHAast UHKEHEPUS».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

Jkcekypeust  «buoTtexHonorus — BaxHeWmIas MNpPOM3BOAMTENIbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kienue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJCHNNH B 0M0JI0THHI

OpoumonnonHas Teopus Y. Jlapsuna. Ilpeanocbulky BO3HMKHOBEHMs JapBuHU3Ma. JKu3Hb M HayuHas
nesarenbHocTh Y. /lapBrHa.

JBwxyue cuiabl 3Boiaronuu BUAoB 1o Y. JlapBuHY (BBICOKass HMHTEHCHUBHOCTb PAa3MHOMKCHMS
OpPraHM3MOB, HACJEICTBEHHAss M3MEHUYUBOCTb, OOphOa 3a CyLECTBOBAaHHE, €CTECTBEHHBIH M HMCKYCCTBEHHBIN
otbop).

Odopmiienne cuaTeTndeckoit Teopun soronnu (CTI). HeiirpansHast Teopust sBoironun. CoBpeMeHHast
HBOJIIOLMOHHAs OHONOrus. 3HaueHHe HBOJIOLMOHHONM TeOopuuM B (OPMHUPOBAHUU €CTECTBEHHO-HAYyYHOMH
KapTUHBI MUpA.

JdeMmoHcTpamun

[loptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, K. KioBbe, Y. dapsun, C. C.
UYersepukos, U. U. Imansraysen, Jx. Xonnein, /. K. benses.

Tabmuupl n cxembl: «Cuctema xuBoil npupojsl (o K. Jlunuero)», «JlecTHuna >XMBBIX CyIIECTB (IO
Jlamapky)», «Mexanu3M (GpopMupOoBaHUs MPUCIIOCOOIEHUN Y pacTeHuil 1 kuBOTHBIX (1o Jlamapky)», «Kapra-
cxema mapmipyta myremectsus Y. Jlapsunay, «Haxonku Y. Jlapeunay, «DopMbl 60pbOBI 32 CYIIECTBOBAHHEY,
«IToponpl romy6eit», «MnHorooOpasue KynbTypHBIX (GOpM KamycTbl», «Ilopojbl TOMalIHMX >KHBOTHBIX»,
«Cxema oOpazoBanus HOBBIX BUIOB (1o Y. JapBuny)», «CxeMa COOTHOIICHHS IBMXKYIIUX CHJI SBOJIOLUN,
«OCHOBHBIE ITOJIOKEHUSI CUHTETUYECKON TEOPUH IBOJIIOLIVN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

Ilonmynsmus Kak sneMeHTapHas eIuHuua 3Boiatoluu. COBpPEMEHHBIE METOIbI OLEHKH TIE€HETHYECKOTO
pazHoOOpa3usi W CTPYKTypbl mnonyiasuui. M3MmeHeHue reHodoHIa NOMYNALMM Kak 3JIEMEHTapHOE
HBOJIIOLIMOHHOE SIBJI€HUE. 3aKOH reHeTnyeckoro paBHoBecus Jlx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (ABMKYIIUE CHIIBI) SBOJIONMUH. MyTanmoHHBIN mporecc. KomOMHaTHBHAS
M3MEHYMBOCTb. [[peli reHoB — ciiyuaiiHble HEHaNpaBJICHHbIE M3MEHEHHUS 4acTOT ajulesieil B MOMYJISALMSX.
Oddekt ocHoBarensa. Ighgexkm 6ymuirounozo copaviuika. CHudCeHUe 2eHemuUyecK020 pasHooopas3usl: NPUYUHDbL
u cneocmsus. Ilposenenue s¢pgpexma opetigpa 2enoé 6 6orvuiux u manvix nonyrayuax. Murpauuu. M3onsamus
MOMYJISIIUI: reorpadguyueckast (IpOCTPaHCTBEHHAs ), Onosiornyeckas (penpoayKTUBHAs).

EcrecTBeHHbII 0TOOp — Hanpaistomuil pakTop 3BosOLKU. POPMBI €CTECTBEHHOT'O 0TOOpA: IBMKYILUH,
CTAOWIM3UPYIOIINUM, pa3pbiBatonuil  (nu3pynTuBHbIN). [lomoBoit oTOOp. BO3HHKHOBEHHWE U DBOJIOLMS
COLIMAJIbHOTO MTOBEIECHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHM3MOB KaK pe3ysibTaT MUKPO3BOJIOLMU. BO3HUKHOBEHHE MPUCTIOCOOIEHUH Y
opranu3zMoB. ApoMop¢ho3sl U uaroaaantamu. [Ipumepsl npucnoco6sieHuil y opranu3MoB: MOPQOIOTHUECKHE,
¢busnonoruueckue, OMOXMMHUYECKHE, ToBeeHYecKre. OTHOCUTEIbHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykTypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKpodBostouuu. W3omsuums —
KItoueBoil  ¢daktop BupooOpazoBanus. Ilytu u  cmocoObl  BUI00Opa3oBaHUs:  aJUIONATPUUYECKOE
(reorpaduueckoe), CUMIATPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE» (TONUIUIONAN3ALNS, THOPHIN3AIUS).
JITMTeTbHOCTh SBOJIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.



Ponws sBomonoHHON OWONOrMM B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHUs OMOpa3zHOOOpasus.
MHUKpPOABOIIONMS U KOIBOJIOIUSA MAapa3uTOB M UX XO035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOHUMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. YerBepukon, 3. Maiip.

Tabmuupl 1 cxembl: «MyTaunoHHas HU3MEHUUBOCTBY, «llomymnsiuoHHas cTpykTypa Buzaa», «Cxema
nmposiBlieHUs] 3akoHa Xapau—BaitHOepra», «JIBUXKyIIHe CHUJIBI 3BOJIIOIHUNY, «DKOJOTUYECKAs HW3OJISIHS
MOMYJISIIIAA  ceBaHCKOW openn», «[eorpadudeckas M30JSIHS JIMCTBEHHUIBI CHOUPCKOW ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiuroHHbIE BOJIHBI YMCIEHHOCTH XUIIHUKOB M XKEPTB», «CXeMa JeUCTBUS €CTECTBEHHOIO
otoopay», «Dopmbl 0OpHOBI 3a cymiecTBOBaHHE», «MHIyCTpHAIBHBIN MeNaHu3M», <«OKWBBIE HCKOTAeMbIe»,
«ITokpoBUTENBCTBEHHAS OKpacka JKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«Pu3nonoruueckue agantanun», «lIpucnoco0iIeHHOCTh OPraHu3MOB U €€ OTHOCHTEIBHOCTHY, «Kpurepun
BUJa», «Bunbl-nBoitnukn», «CTpykTypa Buaa B npupojae», «CrnocoObl BuaooOpa3oBanusy, «I eorpaduueckoe
BU000pa3oBaHue TPEX BUAOB JIAHABIIICH», «IKOIOrHYECKOe BUI000pa30BaHNe BUOB CUHUID, «Ilomummonast
pacteHuii», «KamycTHo-peneunbIii THOpUI.

ObopynoBanue: repOapuu pacTeHUi, KOJUICKIIMM HACEKOMBIX, Yydyella NTULl U 3BEpel C IpuMepaMu
Pa3IMYHBIX MPUCHIOCOOICHUH, Yydyena MTUIl U 3BEpel pa3HbIX BHJIOB, TepOapuu pacTeHuid OJIM3KUX BHUJIOB,
00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTra «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopuas padora «lIpucnoco0ienus OpraHu3MOB U X OTHOCUTEINIbHAS 11€JI€CO00Pa3ZHOCTDY.

JlaGopaTopnasi pa6ora «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosonusi 4 eé pe3y/JbTaThl

Meroasbl nzyuenus Mmakpo3Bosouuu. [laneonronornueckne Meroasl n3ydeHus 3Bosironuu. [lepexoaneie
(hopMBI B (PUITOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduueckue MeTopl n3ydenus sBonronun. CpaBHenue Giaopsl U payHbl MATEPUKOB U OCTPOBOB.
buoreorpaduyeckue oomactu 3eMiau. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-MOP(HOIOrHYECKUe METObl U3YYEeHUS SBONIONMU. ['eHeTuueckue
MEXaHHU3MBbl BOJIIOLIMY OHTOI€HE3a U IMOSIBICHUS SBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOrMYHbIE U aHAJIOTMYHBIE
opranbl. PynuMenTtapHble oOpraHbl M aTaBU3Mbl. MOJNEKYISIPHO-TEHETUYECKUE, OHOXUMHUYECKUE U
MaTeMaTHYeCKUe METOAbl M3y4eHHs IBOJIIOLMH. ['omMosioruunbie reHbl. COBpEeMEHHbIE METOJIbl MOCTPOCHUS
(UIIOTeHEeTUYECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[H U 3BOJIIOIMSI TEHOMOB.

OO0u1re 3akoHOMEPHOCTH (IIpaBUiIa) 3BOMIOUMHU. [Ipunyun cmenvt ynxkyuti. HeoOpaTUMOCTb IBOJIOIUH.
AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIMH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupel 1 cxembl: «DPUIOr€HETUYECKUH P JIOMIAIN», «APXEONTEPHUKC», «3BEpo3yOble SIIEphI»,
«Crerouedainbl», «PuHnoputs», «CeMeHHbIe NAOPOTHUKWY», «buoreorpapuyeckue 30HbI 3emun», «peid
KOHTHHEHTOBY», «PenukTb», «HauanbHble cTaguu SMOPHOHANBHOTO PA3BUTHUS TMO3BOHOYHBIX >KHBOTHBIXY,
«['oMonoruuHble ¥ aHAJIOTUYHBIE OpTaHbl», «PyIUMEHTBI», «ATaBU3MBD», «XPOMOCOMHbBIE HAOOPHI YEIOBEKA U
IMMITIaH3e», «[ TaBHbIE HAIIPaBIECHHs 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJUICKIIUM, TepOapuu, MYJSDKH HCKOIMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue 1 pa3BuTHE KU3HH Ha 3eMuie

Hayunbple TrumoTe3sl NPOMCXOXKAEHUS >KM3HM Ha 3emie. AOuoreHe3 M mnaHcrnepmus. JloHayuHble
MIPEJICTaBICHUS O 3apOKICHUM JKU3HU (KpealoHu3M). ['umoTe3a moCTOSIHHOTO CaMO3apOKI€HUs KU3HU U €€
orpoBepskeHue onbitamu @. Penu, JI. Cnamnanuanw, JI. [Tacrepa. IIponcxoxaeHue >KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tallbl HEOpraHM4ecKon IBosonnu. [lnanerapHas (reosiornyeckas) 3BOJTOLUA. XUMUUECKas
HBOJIOIMS. AOMOTEHHBI CUHTE3 OpraHUYecKuX BemlecTB M3 Heopranmueckux. OnbiT C. Mumiepa u I'. FOpu.
Oo6pazoBanue moauMepoB U3 MoHoMmepoB. KoamepBartHas rumote3a A. M. OmapuHa, rumnore3a NEPBUYHOTO
oynpoHa JIx. Xonzaeitna, renerndyeckas runotesa I'. Ménnepa. Pu6osumsl (T. Uek) u rumotesa «mupa PHK» V.
I'unbepra. opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.



Uctopust 3emnmn u Metonbl €€ u3ydeHus. Vickomaemplie opraHmdeckre OCTaTKH. ['eoXpoHosiorus u eé
MeToabl. OTHOCUTENbHAsE U a0COTIOTHAS T€OXPOHOJIOTHs. ['€0XpOHOIOrHYeCKasl IKaJIa: 30HbI, 3PbI, IEPUO/IBI,
SIOXH.

HavanpHble aTanel opraHmdeckoi sBomronuu. [losiBaeHHE M 3BONIONMS NEPBBIX KIETOK. DBOIIOLUS
Metabonu3ma. Bo3HukHOBeHHe mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHUKPOOHBbIE OWOIUIEHKM Kak aHaJlor
nepBbIxX Ha 3emiie coobmecTB. CtpoMaTonuThl. [IpokapuoOTHI i 3yKapHOTHI.

[Ipoucxoxaenue 3yKaproT (CuMOuorenes). DBOJIOLUOHHOE MTPOUCXOXkKAeHHE BUPYcoB. [Ipoucxoxaenue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX IPYIII MHOI'OKJIETOUHBIX OPIraHU3MOB.

OcHOBHBIE ATamlbl DBOJIIOIMHU BBICIIMX pacTeHuil. OCHOBHBIC apomMopdo3sl pacTeHuid. Beixoa pacteHumii
Ha cymy. IlosBieHue cnopoBbIX pacTeHUl U 3aBoeBaHHME MMM cymd. CemeHHble pacTeHud. [Ipoucxoxnenue
LBETKOBBIX PACTCHUM.

OCHOBHBIE ATaIlbl 3BOJIIOLUN KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]o3bl )KUBOTHBIX. Benjackas dayna.
KemOpuiickuili B3ppIB — MOSIBICHHE COBpEeMEHHBbIX TUIOB. [lepBbie XxopoBble >XUBOTHBIEC. JKU3HBb B BOJE.
OBoumonus M03BOHOYHBIX. [Iporcxoxaenue ampubmii u pentuimit. [IpoucxoxaeHne MICKONUTAIONINX U IITHUII.
[Tpunuun kiroueBoro apomopdosa. OcBoeHue 0ecro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIITH.

PazButue xu3Hu Ha 3emiie MO 3paM U NEpHoJiaM: apxel, MpoTepOo30i, Majeo30i, Me3030M, KaltHO30M.
OOmiass xapakTepucTHKa KIMMaTa M TEOoJOrHYecKuX mpoieccoB. llosiBieHne W pacuBeT XapaKTepHBIX
OpraHu3MoB. YTiieo0pa3oBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BbIMUpaHUSI — SKOJOTMYECKHE KPHU3UChl mpouuioro. IIpuumHBI M ClIEACTBUS MacCOBBIX
BbIMUpaHuil. COBpEMEHHBIM HSKOJIOTMYECKUH Kpu3uc, ero ocoOeHHocTu. [Ipobnema coxpaHeHUs
O6uropaszHooOpasus Ha 3emIie.

CoBpemeHHass cucTeMa OpraHu4eckoro Mupa. [IpuHIMNB Kiaccupukanuu opraHuzMoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnaymannanu, JI. Ilactep, . . Meunukos, A. Y. Onapun, Ix. Xonaein, I'.
Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pean», «Cxema ombita JI. ITlactepa mo u3ydeHHIo
camo3apokJeHus: ku3Hu», «Cxema ombita C. Mwmnepa, I'. FOpu», «OTanbl HeOpraHM4YECKON 3BOIIOLUN,
«["eoxpononornyeckas mkaia», «HauanpbHble STambl OpraHudeckoi sBomoIUNy, «Cxema 00pa3oBaHUS
JyKapuoT MyTéM cuUMOuOreHesa», «Cucrema XUBOW mpupoasl», «CTpoeHue BHpyca», «ApoMopdo3bl
pactenuity, «PuHMOGUTB), «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY, «MXm»,
«[TarmopoTHUKNY, «I'00CEMEHHBIE pacTeHUs1», «OpraHbl IIBETKOBBIX pacTeHU», «Cxema pa3BUTHS 3KUBOTHOTO
mupa», «Apomopdo3bl KUBOTHbIX», «lIpocreiimmey, «Kumeunononoctuele», «llimockue uepBm»,
«Unenucronoruey, «PbuiOb», «3emMHOBOAHBIe», «lIpecMbikaromuecs», «lltumpl»y, «MIiekonuTamIme»,
«Pa3BuTHe XU3HM B apXeUCKOM dpe», «Pa3BuUTHE XU3HU B INPOTEPO3OUCKONW 3pey, «Pa3BUTHE XU3HU B
MaJIe030MCKOM 3pe», «Pa3BuTHE KU3HM B ME3030MCKOM 3pey», «Pa3BuUTHE KM3HM B KaHHO30MCKOH 3pe»,
«CoBpeMeHHas CCTeMa OPraHUYECKOTO MUPay.

Ob6opynoBanue: repOapuu pacTEHUN Pa3IMYHBIX OTAENIOB, KOJUICKIIUH HACEKOMBIX, BIIAYKHBIE TIPemapaThl
KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUN UITIOKOXKHX, CKEJIETHI IO3BOHOYHBIX JKUBOTHBIX, Uy4ella NITUL] U
3Bepel, KOJIJIEKIIUU OKaMEHEJIOCTEH, MOJIE3HBIX NCKOMAEMBbIX, MYJISKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa gnaGoparopHasi padora «MogenupoBanue oneitoB Mwumiepa—lOpu no wusydeHuro
aOMOTreHHOI0 CUHTE3a OPraHUYeCKUX COeIMHEHUI B IEpBUYHON aTMochepey.

JlabopaTopnasi padora «l/3ydueHne u onnucaHne UCKOMAEMbIX OCTAaTKOB IPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOECHUS PACTEHUN Pa3HBIX OTIEIIOB.

IIpakTnyeckas padora «3ydeHne ocoOOEHHOCTEH CTPOSHUS O3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4ea0BeKka — aHTPONOTreHe3

Pa3nens! u 3agaun aHTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE NpEACTaBIEHUN O MPOUCXOXKACHUU uenoBeka. Penurnosneie Bo33peHUs. CoBpeMeHHbIE
Hay4YHbIE TEOPUHU.

CxoJicTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYeCKOe MOJIOKEeHHE denoBeka. CBUIETENbCTBA CXOACTBA
YeJIOBEKA C )KMBOTHBIMH: CPaBHUTEIHbHO-MOP(OJIOTHUECKUE, IMOPHUOIOTHYECKUE, (PU3NO0IOT0-0MOXUMUYECKHUE,



noBefeH4Yeckne. OTIMYusl 4YelnoBeKa OT KUBOTHBIX. [IpsAMOXOKIE€HME K KOMIUIEKC CBSI3aHHBIX C HHUM
IIPU3HAKOB. Pa3BUTHE IrOJIOBHOIO MO3Ta U BTOPOU CUTHAIILHOW CHUCTEMBI.

JBwkymue cuibl  (pakToppl) aHTpomoreHeza: OuoJoTMYeckue, comuanbHble. COOTHOIICHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTaAMM aHTpoNoreHe3a. PaHHUe dYenoBeKOOOpa3Hble 00€3bsSHBI (MPOKOHCYNBI) M PaHHHE
MOHTHJIBI — OOIIMe MPEeIKH YeIOBEKOOOpPAa3HbIX 00€3bsSH M JI0JeH. ABCTPAJIONUTEKH — JBYHOTHE MPEIKU
monaei. YenoBek yMmelnblid, IEPBbIE U3TOTOBJICHUS OpyAUN TpyAa. YeloBeKk MpsSMOXOMSIIMN U MEPBBIA BBIXO]
moneit 3a npexensl Agpuku. YenoBek reiaenbOeprckuii — oOImUi MPeIoK HeaHJepTaTbCKOTO 4YejIOBeKa U
YeJI0BEeKa pa3yMHOro. YemoBeKk HeaHJEPTAIbCKUN KAaK BUJ JIIOJEW XOJOJHOIO KJIMMara. YenoBeK pa3yMHBII
COBPEMEHHOTO THUIIa, ICHUCOBCKUI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u
[1aJICOT€HOMUKA.

DOBOIIIOLIUS COBPEMEHHOTO 4YeoBeKa. EcTecTBeHHBIH OTOOp B MONYISIMAX YedoBeKa. MyTalmOHHBINA
npouecc u nonuMmopdusM. llomynauuoHHbsle BOJHBI, apeiid reHoB, Murpauus U «3¢G(HeKT ocHoBaTens» B
MOMYJISILUSIX COBPEMEHHOT'O YEJIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbiine pacel: eBpomeougHas (eBpas3uiickasi), aBCTpajo-
HerpoujHas (PKBaTopualbHasl), MOHIOJIOMJHAs (a3uaTcKO-aMEepUKaHCKas). Bpems u mytu pacceneHus
yelnoBeka 1o IiaHere. EauHCTBO  yenoBedyeckux pac. HaydHas  HECOCTOATENBHOCTH  pacu3Mma.
[TprcnocoOIeHHOCTD YeloBeKa K Pa3HBIM YCIOBUSM OKpY Karoliel cpesl. Biausaue reorpaduueckoii cpeasl u
npetiha reHoB Ha MOPGOIOTHIO U (PU3HOIOTHIO YeTIOBEKa.

MeXIUCUUIUTMHAPHBIE METOAbl B (M3WYECKOH (OMOIOTMYEeCcKOH) aHTPOIOJIIOTHH. DBOJIONHMOHHAS
AHTPOIIOJIOTUSl M TNAaJICOAHTPONOJIOTHS YEJIIOBEUECKUX MNOMyJsiui. bruocouuanbHble MCCAEAOBAHUS MPUPOJIBI
yenoBeka. MccnenoBanne KO3BOIMIOIHUNA OHOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdeMmoHcTpamun

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuiel u cxeMbl: «Metoasl aHTpomnosorun», «['0JOBHOW MO3r uyenoBeka», «YemoBekooOpaszHbIe
00e3bsiHBI», «CKeNeT uenoBeKa W CKeJeT MuMMaH3e», «PyIuMEHTBl W aTaBU3Mb», «JIBIKYIIHE CHIIBI
aHTPOIIOr€HE3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKa», «ABCTpPAJIONUTEK», «YeloBeK ymenbli», «HemoBek
npaMoxojamuiiy, «JlenncoBckuin uenoBek» «Heanaepranbup», «KpomanboHIb», «lIpenku yenoBekay,
«Tanel 3BOJIOLNH YEI0BEKa», «Packl yeroBekay.

O6opynoBaHue: MyJSKH OKaMEHEJIOCTeH, NMpeaIMeTOB MaTepuaibHOW KyJIbTyphl IPEIKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTHH ¢ MUDOTOTHUECKMMHU U OMONEHCKMMHU CHOKETaMU TPOUCXOXKICHUS
yenoBeka, (oTorpadun HaxoJI0K HCKOMAeMbIX OCTATKOB YEJIOBEKa, CKEJIET YelIoBeKa, MOJEIb Yeperna yesloBeKa
U 4eperna MUMIIaH3€, MOJENb KUCTH YEJIOBEKA U KUCTH IHMMIIaH3€, MOJIENH TOPCa IPEJKOB YEJI0BEKA.

JlabopaTtopuasi padGora «/3yueHue OCOOCHHOCTEH CTPOCHHUSI CKEJeTa YeJOBEKa, CBSI3aHHBIX C
MPSIMOXOKJIEHUEM.

IIpakTnueckas padora «/3yuyeHne 3K0JOTHYECKUX aJalTalUN YETOBEKay.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOIICHHUAX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY:Kawoue cpenou

3apoxaeHue W pazBUTHE dKosoruu B Tpyaax A. I'ym6onsara, K. @. Pyase, H. A. Ceepuosa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aens! u 3anaun akojgoruu. CBsi3b SKOJIOTHH C APYTUMU HayKaMH.

Mertoab! skonoruu. [loneBbie HabMOACHUA. DKCIEPUMEHTHI B SKOJIOTUH: MIPUPOJIHBIE U Ja00OpaTOpHBIE.
MopenupoBanue B SKOJOTUHA. MOHUTOPUHT OKPYXAIOIIEH CPeIbl: JTOKAIbHBIN, PETMOHATBHBIN U TI100aTbHBIH.

3HaueHUe SKOJOTMYECKUX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOE MUPOBO33PEHUE KAaK OCHOBA CBA3EH
YeloBevYecTBa ¢ Mpupoaoi. PopMUPOBAHHE 3KOJOTUYECKOW KYIbTYpPbl M 3KOJOTHYECKOW TI'PaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuupbl u cxemsl: «Pa3gensl skomorun», «MeToabl dKoJorun», «CxeMa MOHUTOPHHTA OKPYXKaIoIen
CpeabD».

JlaGoparopHas padora «/3yyeHne MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.

Tema 7. Opranusmsl u cpea o0UTAHUSA



DOkosorudeckue (HakTopbl U 3aKOHOMEpPHOCTU X neicTBus. Knaccudukanus sxonornyeckux (HakTopos:
abuotnyeckue, OMOTHYECKUE, aHTPONOTreHHbIe. O0IIHe 3aKOHOMEPHOCTH JICHCTBHSI HKOJIOTHIECKUX (haKTOPOB.
[IpaBuno muammyma (K. I[lnpenrens, 0. JInbux). TosepaHTHOCTh. DBpHUOMOHTHBIE W CTCHOOMOHTHBIC
OpPTraHU3MBI.

Abuornyeckue (axtopsl. CBeT Kak skonorudeckuil (axrtop. JleicTBue pa3HBIX y4acTKOB COJIHEYHOTO
CIIEKTPA Ha OPraHU3Mbl. DKOJIOIMYECKHUE IPYIIIbl PACTEHUM U KMBOTHBIX 110 OTHOLIEHHIO K cBeTy. CUTrHaiIbHas
poib cBeTa. PoTONEPUOAU3M.

Temmneparypa kak sxosnorndeckuii pakrop. JlelicTBue reMnepaTypsl Ha opraHnu3Msl. [lolikunorepMHbIe U
rOMOIOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts Kak sxonoruueckuii gpaxrop. [lpucnocobnenus pacTeHnii K MOAIepKaHUIO BOJHOTO OaaHca.
Knaccudukanus pactenuil mo oTHOIIEHHIO K Boje. IlpucrnocoGneHust >KMBOTHBIX K HW3MEHEHHIO BOJHOTO
pexuMma.

Cpenbl oOuTaHUs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAsA, IIYOMHHAsI TOJIOYBEHHAS,
BHYTpHOpraHu3MeHHasi. PU3NKO-XUMHUECKHE OCOOCHHOCTH cpell OOMTaHus OpraHu3moB. [IpucrmocoOieHus
OpPraHM3MOB K JKU3HH B Pa3HBIX Cpeaax.

buonornueckue putrmbl. BHemnue wu BHyTpeHHue putMbpl. CyTo4dHBIE M TOJUYHBIE PUTMBIL.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.

XKuznennsie ¢opmbl opranu3moB. [loHsTHe 0 >xu3HeHHOH (opme. KuzHeHHBIE (HOPMBI paCTCHHUI:
NepeBbs, KyCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHUE TpaBbl. JKuU3HEHHBIE (HOPMBI
KUBOTHBIX: THIIPOOHOHTHI, T€OOMOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue pakropsl. Buabl 6MoTHYecKkuX B3auMOICHCTBUIN: KOHKYPEHIIHS, XUIIIHUYECTBO, CHMOMO3 1
ero ¢opmel. [lapazuTusm, Koomepamusi, MyTyaJu3M, KOMMEHCAJIH3M (KBapTHPAHTCTBO, HAXJIECOHUYECTBO).
Herpoduueckue B3aumoneiictBus (tomuyeckue, ¢dopuueckue, (adpuueckue). 3HaueHHE OHOTUYECKUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUSI OPTaHU3MOB B cpezie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITFOYEHUSI.

JdeMmoHcTpamun

Tabmuuer m cxembl: «Oxojoruueckue (HakTopel», «CBETOBOM CHEKTP», «IKOJIOTUYECKHE TPYIIIBI
KUBOTHBIX [0 OTHOILIEHUIO K CBeTY», «TemIoKpoBHbIE KHUBOTHBIE», «XOJIOIHOKPOBHBIC >KUBOTHBIEY,
«DPU3HONIOrMYECKUEe aJanTalul KUBOTHBIX», «Cpelapl OOMTaHMSI OpPraHU3MOB», «BHOJOTMYECKUE PUTMBD»,
«Kuznennsie Qopmbl pacteHuit», «KuzHeHHBIE (OPMBI KMBOTHBIX», «IKOCHCTEMAa IIMPOKOIUCTBEHHOTO
necay, «KOCUCTEMa XBOMHOTO Jecay, «llenn nuranusy, «XunHudectBoy, «llapazutuzm», «KoHKypeHIIUs»,
«CumbOmno3y, «KoMMeHcaIu3m.

O6opynoBanue: TrepOapuu pacTeHUW U JKUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIMSHHUIO Pa3IMYHBIX
HKOJIOTUYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHENMIOOMBBIX M TEHEBBIHOCIMBBIX PpACTEHUH,
CBETOJIIOOMBbIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAcTeHMs, TepOapuu U  KOJUIEKIMU
TEIUIONIIOOUBBIX, 3UMOCTOMKHMX, MOPO30YCTOMUMBBIX pacTEHUi, dyyuena NTULl U 3Bepei, repbapun pacTeHHi,
OTHOCSIIIUXCSL K TUrpoduram, kcepopuram, mMe30puTamM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJUIEKIHU
KMBOTHBIX, OOMTAIONIMX B pasHBIX Cpefax, repOapuu M KOJUIEKUUH PACTEHMH M JKUBOTHBIX, OOJIaJarolux
yepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUMN JKU3HM, TepOapuu U KOJJIEKIIUH PaCTeHUHN U
KUBOTHBIX Pa3IMYHBIX KHU3HEHHBIX (OPM, KOJJICKIIUU KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX
B3aUMO/JICUCTBHUSIX.

JlaGopaTopHas padora «BplsiBIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHas padora «BrisiBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJIOTHYECKHE XapakTepUCTUKH nomynsiuu. llomynsamus kak Ouojoruueckas cucrema. Poib
HEOJAHOPOJHOCTH Cpebl, (U3MUECKUX OapbepoB MU OCOOCHHOCTEW OWOJOTHH BHUIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl momnyisuuid. OCHOBHBIE IOKa3aTeau IMOMYJISALUU: YHUCIECHHOCTh, IJIOTHOCTD,
BO3pacTHAsl U MOJIOBAsi CTPYKTYpPa, PO’KIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIUS.

OKosorudeckasl cTpykrypa nonyiasnuu. OleHKa YMCIEHHOCTH NMonyisaiuuu. {uHamuka nomnyisuuu u eé
perynauus. buornueckuil moTeHMan nonyasuuud. MonenupoBaHue JUHAMUKH momyssiinuu. Kpussle pocta
YHUCICHHOCTU momynsauuu. Kpusble BbDKHBaHMSA. Perymsiuus YUCIEHHOCTH NOMYJSIMHA: poiib (aKTOpPOB,
3aBUCAIINX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTHUUECKHE cTpaTeruu BUaoB (I- u K-ctparerun).



[TonsTre 06 sKOIOTMYECKON HUIIE BUaAA. MecTtooOuTanue. MHOTOMEpHas MOJIEIIb YKOJIOTHIECKON HUIITH
Jx.M. XaruuHcona. Pazmeps! sxosiorndyeckoil HUIM. [loTeHnmanpHas U peain30BaHHAast HULLU.

Bun kak cucrema momynsuuid. Apeanbl BUIOB. BUIIBI M MX KWU3HEHHBIE CTPATErMu. JKOJOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALUI )KMBOTHBIX. bruosiornyeckue nHBa3uM 4yKepOJHbIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4nHCOH.

TaOmuipl U cxeMmbl: «IJKOJOTHYECKHE XAPAKTEPUCTUKHU MOMyisiuuu», «lIpocTpaHcTBEeHHas CTpyKTypa
onyJIsALUKn», «Bo3pacTHeie NUpaMuUIbl HOMYISIUNY», «CKOPOCTh 3aCeIeHUs IOBEPXHOCTH 3€MJIN Pa3InYHbIMU
opranu3zMmamm», «Mojenb 3kosnornyeckor Humm Jx. M. XatunHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJIIEKIUN KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHuns ceMsH pacTeHHI K PacCeICHUIO.

Tema 9. Jkoj10rusi c0001IECTB. IKOJIOTHYECCKUE CHCTEMBbI.

Coo0miecTBa opranu3MoB. buoiieHos u ero cTpykTypa. CBsi3u MEXIy OpraHu3MaMu B OMOIICHO3E.

Dkocuctema Kak OTKpbiTasg cuctemMa (A. k. Tenciam). DyHKIMOHAIbHBIE OJIOKM OpPraHW3MOB B
HKOCHUCTEME: MPOAYIEHTbI, KOHCYMEHTHI, penyueHThl. Tpoduueckne ypoBHH. Tpoduueckue Lenu u CeTH.
AOGuotunueckue 010ku sKocucteM. [louBbl U Wbl B dKOcHcTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B
9KOCHUCTEME.

OcHOBHBIE TOKa3aTeNIM HKOCUCTEMbl. bromacca u mpoaykuus. DKOJIOTMYECKHME MNHPAMUIBI YUCEN,
OMOMacChl U SHEPTHUH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpouxu.  @uykmyayuu.  HanpaBrieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKLeccHH. [lepBHYHBIE M BTOPHYHBIC CYKIECCHH W WX IMPHYUHBI.
AHTpPOIIOTeHHbIE BO3JIEHCTBUSL Ha cykueccuu. KimmakcHoe coobmiectBo. buopasHoobpazue u moiHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[IpuposHbIE 3KOCUCTEMBI. JKOcCUCmeMbl 03Ep U peK. IKOCUCmeMbl MOpell U OKeaHos8. IKOCUcmembl
MYHOp, 1€C08, Cmenell, NyCmbvlHb.

AHTpONIOr€HHBbIE 3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuus Mexay aHTpONOT€HHBIMU M
MIPUPOTHBIMHU IKOCUCTEMAMHU.

Ypbookocucrembl. OCHOBHbIE KOMIOHEHTHI — ypOoskocucteM. ['opoackas ¢mopa u  dayna.
CunanTponu3auus Tropoackoil ¢ayHsl. buonormueckoe u XO3SHCTBEHHOE 3HAUEHHE arpo3KOCHUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJEHCTBHI OpPraHM3MOB B 3KocucTteMax. Poib
KACKaoHo2o s¢ghgpexma u 6u006-30udpuxkamopos (knouesvix 61u008) 6 pynKyuonuposanuu sxocucmem. Ilepenoc
SHEPTUH U BELECTB MEXKy CMEXKHBIMU IKOCUCTEMAaMHU. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISIUN U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JECHCTBUMN.

Mexanuzmbl  8030eticmeus 3a2psA3HEHUL PA3HLIX MUNOE HA CYOOP2AHUBSMEHHOM, Op2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJLOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmeus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdemoncTpanuu

[Toptper: A. JIx. Tencau.

Tabmuie! u cxeMmbl: «CTpykTypa OMOIIEHO3a», « IKOCUCTEMA IIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa
XBOMHOro Jjnecay, «@DyHKIMOHAJIbHBIE TPYIIBl OpPraHU3MOB B 3KocHucTeMe», «KpyroBopor BemiecTB B
skocucreme», «llemn muTaHuWs (macTOWIMHAS, JAETPUTHAS)», «IKOJOTHMYECKas TMHpaMUIa YHCeN»,
«JKoyoruyeckass nmupamuga Ouomacchl», «JKojormyeckas nupamuyaa sHeprum», «OO0pa3oBaHue 00J0TaR,
«IlepBuunas cykieccusi», «BoccraHoBiieHHe Jieca Tocle Moxkapa», «IKOCHCTEMa 03€pa», «ATrpOLEHO3»,
«KpyroBopot BeliecTB U NOTOK SHEPTHH B arporieHo3e», «IIpumepsl ypOoskocuctem».

O6opynoBanue: repbdapuu pacTeHWH, KOJIEKIWM HACEKOMBIX, dYydela MTUIl W 3Bepeid, repOapuu
KYJIbTYPHBIX U JUKOPACTYLIUX PACTEHH, aKBapUyM KaK MOJIEb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOoo3KOCUCTEMBIY.

JlaGopaTopHasi padora «/3ydeHwe pa3zHOOOpa3us METKHX IMOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
9KOCUCTEMAX».



IKCKypeHusi «IKCKYpCUs B TUIIUYHBIA OMOreorieHo3 (B nyOpaBy, OepesHsK, €IbHUK, Ha CYXOOJIbHBIN
WA IOWMEHHBIH JyT, 03€p0, 60I0TO)».

IKCKYypcHs «IKCKYpCHS B arpO3KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obuierianerapruas o0osiouka 3emiiu, Iie CyIIECTBYET WM CyIIeCTBOBaja *KU3Hb. PazBurue
npencraBicHuit o onochepe B Tpyaax J. 3tocca. Yuenue B. WM. BepHanackoro o 6uocdepe. O6mactu 6uochepsr
u e€ cocraB. JKuBoe BemnecTBo Ouocepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHust Onochepsl. OcodeHHOCTH OHOCchephl Kak II00ATBbHOM SKOCUCTEMBI.
Jlunamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BeliecTB U OMOreoXMMHUYECKHE LUKIBL (yriepoja,
a3ora). PutmMuuHoCTS siBIIEHUI B Orocdepe.

3onanbHOCTh OuOchepsl. [lonsatue o Ouome. OcHOBHblIE OHMOMBI CYIIM: TYHJApa, XBOMHBIE Jieca,
CMELIaHHbIE W IIWPOKOJIMCTBEHHBIC Jieca, CTEMH, CAaBAaHHBI, ITYCTBHIHHM, TPOMHMYECKHE Jieca, BBICOKOTOPDS.
Kimmar, pacTuTenbHBIN U )KUBOTHBIM MHP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMANa U OMOCHEPHBIX (PYHKITUIA.

JdemoHcTpauuu

[Toprpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmumer u cxemel: «['eocdepst 3emnu», «KpyroBopor azora B mpupozae», «Kpyrosopot yriepoaa B
npupoje», «KpyroBopot kuciopoaa B mpupoze», «KpyroBopot Bojabl B mpupoae», «OCHOBHBIE OMOMBI CYIIIN»,
«Knumarnyeckue mosica 3emnn», «TyHmpa», «Takiray, «Cmemanubiii sec», «IlIupoKOIHCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTeiasay, « Tponuueckuii iecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBeKk M OKpYKalolas cpeaa

DKOJIOTHYECKHEe KpU3HCHI M WX MpUYMHBL. BosneilicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe
BO3yIIHOW cpenpl. OXxpaHa Bo3ayxa. 3arpsisHeHHE BOJAHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Pazpymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenue kiumara.

AHTpPOTIOTEHHOE BO3JICHCTBUE HA PACTUTEIbHBIA W KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO H
KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Tpupobl. KpacHsie kauru. Ocobo oxpaHseMble MPUPOIHBIE
tepputopuu (OOIIT). borannueckue cazipl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE TNPUHIMIBI  YCTOWYMBOTO  PAa3BUTHS  YeJlOBEYeCTBA M MpHUpoAbl. PanmonambHOe
MPUPOIONOIB30BaHUE U COXPAaHEHHE OHOoJIOrMYecKoro paszHooOpasus 3emud. OOmMe 3aKOHOMEPHOCTH
r7100aIbHBIX 3KOJIOTHYECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEpOATHBIE MOCIECTBUS.

Pa3BuTHe METOJOB MOHUTOpPMHIA pa3BUTUS ONACHBIX TEXHOIEHHBIX MpoueccoB. CucmemHvlie
uccredosanusi nepexooa K pecypcocoepezaioujeil U KOHKYPEHMOCNOCOOHOU sHepeemuke. buonoeuueckoe
pasHoobpaszue u oOuopecypcvl. Hayuonanonvie ungopmayuonHvle cucmemsl, obecneuusaiowue O00CMyn K
uHgopmayuu no cocmosHurO OmMOeNbHbIX U008 u 3xocucmem. OcCHOBbI IKOpeadbunrumMmayuy Kocucmem u
cnoco608 60pbbbI ¢ buonospedcoeHusIMU. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoncTpanuu

Tabmuipl 1 cxeMbl: «3arps3HeHre aTMochepbl», «3arps3HeHne rufpocepb», «3arpsi3HEHUE MOYBbI»,
«ITapHuKOBBIH 3P PerT», «Ocob0 OXpaHseMble IPUPOIHBIE TEPPUTOPUI», «MOAETH YIPABIIEMOT0 MUPay.

Oo6opynoBanue: Gororpadun oxpaHseMbIx pacTeHUN U KUBOTHBIX KpacHoit kauru Poccutickoit @enepanuu,
KpacHoii kauru permona.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MN HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBinuBaeT TpeOOBAHUS K PE3YJIbTaTaM OCBOCHHS 00YJarONTUMHUCS MPOTPaMM CPEITHETO
o01iero o0pazoBaHMs: JMYHOCTHBIC, METAPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTrPAMMBI MO OHOJIOTHH BBIAEICHBI CIEAYIOLIUE
COCTaBJISIONINE: OCO3HAHHE OOYYAIOUIUMUCS POCCUHUCKON TPaKIAHCKOW HUACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPEACNCHUIO, Hanuuue momugayuu K OOy4eHHIO OHOJIOTHUH,
yenenanpasiienHoe pazeumiue BHYTPCHHHX YOEXKJICHHWNM JUYHOCTH HAa OCHOBE KIFOUEBBIX IICHHOCTEH H
UCTOPUYECKUX TPAJULUN pa3BUTHs OWMOJIOTMYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEU JIESITEIIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMU, MPUCYIIUMH CHUCTEME
OMOJI0rMYecKoro 00pa3oBaHUs, HAlUYUe NPABOCO3HAHUS IKOIOTUYECKON KYJIbTYPBI, CHOCOOHOCMU CMABUmMb
LEJTU ¥ CTPOUTH KU3HECHHBIE TUIAHBI.

JInuHOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMBbI [0 OMOJOTHUU JOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCIIUTATEIBHON JIEITEIbBHOCTA B COOTBETCTBUU C TPAJUIMUOHHBIMH POCCUUCKUMH COLUOKYJIHTYPHBIMH,
UCTOPUYECKHUMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUIAMU U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS W CAMOPA3BUTHUS, Pa3BUTHUSA
BHYTPEHHEH MO3ULIUU JIMYHOCTH, MATPUOTHU3MA U YBAXKEHHUS K 3aKOHY U IPABOIOPSJIKY, YEIOBEKY Tpyda U
CTapiieMy TIOKOJICHUIO, B3aUMHOTO YBaXXEHHUS, OCEPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HACJICIUI0 H
TpaauLUsM MHOTOHALIMOHAJIBLHOTO Hapoaa Pocculickoit @enepannu, Ipupoie U OKpYXKarollen cpese.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUS Y4eOHOro npeamera «buosorus» TOKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JHYHOCTH,
CHUCTEMOH  IICHHOCTHBIX  OpHEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIMPEHHE )KU3HEHHOTO OIbITa U OMbITA JEATEIbHOCTH
B IIPOIIECCE peaTu3alii OCHOBHBIX HAMPABICHUN BOCIIUTATEIBHOMN NEITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMU OOYYAOMIErOCs KaK aKTHMBHOTO M OTBETCTBEHHOTO HJICHA
POCCUICKOro 00IIIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHM NEATENHHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4€OHBIX U MO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAENSATh COOCTBEHHYIO TMO3UIIMIO MO0 OTHOILIEHHUIO K SIBICHUSM COBPEMEHHOU >KM3HU H
OOBACHATH €€,

YMEHHE YUUTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJEH C
Pa3HBIMU YOKIEHUSAMH, KyJbTYPHBIMU IEHHOCTSIMU U COIMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJHEHUS Y4E€OHBIX, MMO3HABATENBHBIX H
MCCTIEI0BATENbCKUX 3a7a4, YBAKHUTEIHHOTO OTHOIICHHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYXKICHUU CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM NIEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOPMHUPOBAHHOCTb POCCUUCKOM TPakKTAHCKON HIECHTUYHOCTHU, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTHU Iepel PommHOM, ropocTH 3a CBOM Kpail, cBOO PoauHy, CBOW S3BIK U
KYJIbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUI0 U MaMATHHKAM MNPUPOJbI, TOCTHXKEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIOCOOHOCTH OIEHMBATh BKJIAJ] POCCHUMCKUX YYEHBIX B CTAHOBIIEHUE U PA3BUTHE OMOJOTUH, TOHUMAHUS
3Ha4YeHHsI OMOJIOTHUHY B TTIO3HAHUM 3aKOHOB TIPUPOJIBI, B KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaeitHas yO0exIEHHOCTh, TOTOBHOCTh K CHyXeHHIO u 3ammre OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX [IEHHOCTEN POCCHIICKOTO HAPO/Ia;



c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHHUS, OPUEHTUPYICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTENSAM, CO3[JaHHUIO CEMbH HAa OCHOBE OCO3HAHHOT'O NPUHATHSA
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUM C TpaAULUAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOILEHUE K MUpPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyZa, OOIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS AKUBOU MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHWE NPOSABIITH KadyecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BoOCHUTAHUS, (OPMUPOBAHMS KYJILTYPbl 310POBbSi M 3MOIHUOHAJIBLHOIO
Os1aromosty4ms:

MMOHMMAaHKUE U peaju3alus 3JI0pOBOro U 0e30macHOro odpasa >KM3HH (30pOBOE MUTAHUE, COOIIOICHUE
TMTUCHUYECKUX TPaBHJI U HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHATUH W OTIBIXa, PEryispHas (uzndeckas
aKTUBHOCTbH), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (DHM3HUECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [EHHOCTH WPaBWJI HWHAMBHUIYATLHOTO M KOJUIGKTMBHOTO O€30MAaCHOTO TOBEACHUS B
CUTYaLUsIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEJCTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS ajIKOroJisi, HapKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHNE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTh K aKTUBHOM JIEATEIILHOCTH TEXHOJIOTUYECKON M COLIMAIbHOM HANPaBICHHOCTH, CIOCOOHOCTD
MHULUUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIIOIHATh TAKYIO JESTEIbHOCTD;

UHTEpEC K pa3nuyHbiM cdepaMm mpodeccHoHalbHON NesATeNbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJ1IecO00pa3HOe OTHOIIEHHE K NPUPOAE KaK MCTOYHUKY JKM3HM Ha 3emile, OCHOBe €€
CYLIECTBOBaHMS;

TIOBBIIIEHUE YPOBHS HKOJIOTHYECKOM KyJIbTYpbl: HMPUOOpETEHHE ONbITa IJIAHUPOBAHUS IOCTYNKOB WU
OLIEHKH UX BO3MO’KHBIX MOCJIEICTBUN I OKPYXKAIOIIEeH Cpeibl;

0CO3HaHME TTI00aILHOTO XapaKTepa SKOJIOTHYECKUX MPoOJIeM U IyTel UX PeLIeHus;

CIOCOOHOCTH MCIIONIB30BaTh NMPUOOpETaeMble MPU MU3yYEeHUH OWOJIOTUM 3HAHUS U YMEHUS HpPU PELICHUU
po6JeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJIONOIb30BaHUEM (COOIIOICHUE MPABUI MOBEICHUS B MPHUPOJIE,
HaIpaBJIEHHBIX HA COXpAaHEHHE PAaBHOBECHSI B 3KOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

aKTUBHOE HENpPUITHE JEUCTBUM, MPUHOCALIMX BpPEL OKPYKAIOLIEH NPUPOJHON Cpele, yMEHHE
MIPOrHO3UPOBaTh HEONAroNpUSATHBIE HKOJOTUYECKUE IOCIEACTBUS  NPEANPUHUMAEMBIX JIEHCTBUH U
MpeA0TBpaIaTh UX;

HaJIM4Yue€ PAa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIbTYpBhI, OINbITA JAEATEIbHOCTH
9KOJIOTMUECKON HalpaBIE€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHOM, KOMMYHUKAaTUBHOU U
COLIMAJIbHOW TMpakTUKE, TOTOBHOCTM K YYaCTUIO B TPAKTUYECKOM JI€ATENbHOCTH 3KOJIOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MIOJINKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYJIbTYpbl KaK CpEICTBAa B3aUMOJCHCTBUS MEXIY
JIIOJIBMU U TTIO3HAHUS MUPA;



MOHMMaHKe crenuuku OMOJIOTUM KaK HAayKH, OCO3HaHUsS €€ poyid B ()OPMHPOBAHWHU PAIOHATEHOTO
HAyYHOTO MBIIUICHHS, CO3JIaHWU IEJIOCTHOTO MPEICTaBICHHUS OO0 OKPYXAIOIIEeM MHUpE KaK O EIMHCTBE
MIPUPO/IBI, YEIOBEKA M OOIIECTBA, B TIOZHAHUH MPHPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUHU TPOOIeM COXpaHEHHS
MIPUPOJTHOTO PABHOBECHST;

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJIsl COBPEMEHHOM IUBHIIN3AIMK: 00ECIICYCHHSI HOBOTO YPOBHS
Pa3BUTUS MEIUIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX peliaTh pecypcHbIC MPOOIeMbI
pa3BUTHsI YEJIOBEYECTBA, MOWCKA IYTEH BBIXOJA M3 TJIOOAIBHBIX JKOJIOTHYECKUX MPOOJIeM U 0oOecreueHHUs
mepexosa K YCTOWYMBOMY Ppa3BUTHIO, pAIMOHATBLHOMY HCIIOJIB30BAHHUIO MPHUPOJHBIX PECYpCOB H
(hOpPMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHMOJOTHMYECKUX 3HAHHWKA B IENSX TMOBBIMICHUS OOIICH KYJIBTYPBHI,
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHON 4acTH ()YHKIIMOHAJIHHOW I'PaMOTHOCTH OOYyYaroIIuXcs,
dbopMupyeMoii pu N3ydeHUH OHOJIOTHH;

MOHMMaHKWE CYIIHOCTH METOJIOB TIO3HAHUS, HCIOJb3yeMbIX B ECTECTBCHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJydaeMbIe 3HAHUS JUIS aHaiu3a ¥ OOBSCHEHUS SBJICHHA OKPYXAIOMIETO MHpa H
MPOUCXOSIIMX B HEM W3MEHEHHI, YMEHUE JeJlaTh 000CHOBAHHBIC 3aKIIFOUCHHS HA OCHOBE HAy4YHBIX (PaKTOB U
UMEIOIIUXCS JAHHBIX C HENBI0 TOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BaTh OMOJOTMYECKUE 3HAHMS Ui pelieHHs TpoljeM B
pEATbHBIX KU3HEHHBIX CHTYAITUsX;

OCO3HAaHHME IICHHOCTH HAYYHOH  JESATEIBHOCTH, TOTOBHOCTh  OCYIIECTBISITh MPOCKTHYHO U
HCCIICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K AKTHBHOMY
MTOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeamera «BbHoorus» BKIIOYAIOT: 3HAYUMBIC IS
(bOopMHUpPOBaHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXIAUCIUILUIHHAPHBIE (MEKIPEIMETHBIC) OOILICHAYYHBIC
MOHATHSI, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEIMU(PUKY METOJOB IO3HAHMUS,
UCTIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, PHEPIHs, SBJICHHUE, MPOIECC, CHCTEMa, HAy4HBIH (akT,
MIPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, UCCIIE0BaHNE, HA0IOICHNE, U3MEPEHUE, IKCIICPHUMCHT
W JIpyrHe); YHHBEpCallbHbIe y4yeOHbIC JEWCTBHUS (IIO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISATUBHBIC),
obecnieunBaromue  (GopMupoBaHWE  (PYHKIIMOHATHHOW TI'PAMOTHOCTH ¥ COUMATBHOW  KOMIICTCHIIMH
oOydaromuxcs;  CIOCOOHOCTh  OOy4YarolUXCsl ~ HCIOJIb30BaThb  OCBOCHHBIE  MEXAMCIUILTUHAPHEIE,
MHUPOBO33PECHUYECKHUE 3HAHWUS W YHHUBEPCAJIbHBIC YYEeOHBIC JECHCTBUS B II03HABATEIHHOW W COIMATBHOM
MIPaKTHKE.

B pesynbrare nzyuenus OMOJIOTHU Ha YPOBHE CpelHEro o0Iiero oOpa3oBaHus y 00ydaromerocs 0yayT
chOopMHUPOBaHbI TO3HABATENbHBIE YHUBEpCAIbHbIE yueOHBbIC IEHCTBHS, KOMMYHUKAaTHBHBIE YHUBEPCAIbHBIC
yaeOHBIC JCHCTBYS, PETYISITHBHBIC YHUBEPCAIbHBIC YIeOHBIC EHCTBUS, COBMECTHAS JICATEIHHOCTb.

MeTtanpeaMeTHble pe3yNbTaThl OCBOEHHUS MPOTPaMMbl CpPEAHETo oO0Iero o0pa3oBaHUS JOJKHBI
OTpaXKaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MIPH OCBOCHHUH 3HAHWN MPHEMBI JIOTHYECKOTO MBINUICHUS (aHAN3a, CHHTE3a, CPaBHEHUS,
Kkinaccupukanuu, 0000IIEeHUs), paCKPhIBAaTh CMBICT OHOJOTHYECKHX IMOHSATHH (BBIACISATh MX XapaKTepHBIE
MPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTHUMH ITOHSATHSIMHU );

OTIpEACTATh IIeNIM JAEATENbHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUH HUX JIOCTHXKEHUS, COOTHOCHTH
PE3YNIbTAThI JEATSIILHOCTH C TTOCTABJICHHBIMH TEIISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MTOHATHS ISl O0bsICHEHUS (DAKTOB U SBICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKHE pacCyXJIeHUs (MHIYKTHUBHBIC, JICAYKTHBHBIC, 110 aHAJOTHUH), BBIABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, ((OPMYITHPOBATH BBIBOABI U 3aKIIOUCHHS;

MPUMEHSITh CXEMHO-MOJICJIBHBIC CPEJICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH M OTHOIICHHWHA B
M3Y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKyKe MPOTHBOPEUMU PAa3HOTO POJA, BHIIBICHHBIX B PA3IMYHBIX
WH()OPMAIMOHHBIX HCTOYHUKAX;



pa3pabarbiBaTh IUIAaH pELICHUs NpoOJIeMbl ¢ YY4ETOM aHalIM3a HUMEIOIUXCA MAaTepUalbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YIbTATOB LIEISIM, OLIEHUBATh PUCKU
MOCJIEACTBUI 1E€ATENBHOCTH;

KOOPJMHUPOBAaTh U BBINOJHATE pabOTy B YCIOBUSX PEabHOIO, BUPTYaJbHOIO U KOMOMHMPOBAHHOTO
B3aHMMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIaJIeTh HAaBbIKAMHU Y4eOHO-HUCCIIEOBATENILCKOM M MPOEKTHOM NeATENbHOCTH, HAaBBIKAMM pa3peleHHs
npobieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOMCKY METOAOB PEIICHUS MPaKTHUYECKUX
3aJja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB [TO3HAHUS;

HCIOJIb30BaTh PA3JIMYHbIE BHUJbl ACSITEIBLHOCTU MO IOJIYYEHHIO HOBOIO 3HAHMSI, €r0 HMHTEPIPETALMH,
IpeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYalUsIX, B TOM YHUCIIE IPU CO3JJaHUN YUEOHBIX U COLIMAIbHBIX
IIPOEKTOB;

(GbopMHpOBaTh HAY4HBIM TUI MBILIUIEHUS, BIaJeTh HAYyYHOH TEPMHUHOJIOTUEH, KIFOUEBBIMUA HOHATUSAMU U
METOJIaMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7ayd B OOPa30BaTENIbLHOW JESATEIbHOCTH M JKU3HEHHBIX
CUTYaLUsIX;

BBISIBJIAT [IPUYMHHO-CJICICTBEHHbIE CBSI3W U aKTyaJU3UpOBaTh 3a7ady, BbIIBUIAaTh TUIOTE3y €€
pellieHns, HaXOAUTh apryMEHTBI Ul JIOKa3aTelbCTBA CBOUX YTBEP)KIEHUH, 3a7aBaTh IMapaMETpPbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHBIE B XOJI€ pPEIICHUS 3aJaud pe3yJbTaThl, KPUTUYECKU OLICHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYLIECTBIIATh  LIEJICHAIIPABICHHBII IOMCK IEpeHoca CpeACTB U cHnocoOOB  JeicTBUA B
poecCHOHABHYIO CPey;

YMETb MIEPEHOCUTDh 3HAHUS B 103HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HbIX IIPEIMETHBIX 00IacTel;

BBIJIBUI'aTh HOBBIE HJIEH, NIpe/jiaraTb OPUrHHAIbHbIE TOAXO0/Ibl U PELICHUs, CTABUTh MIPOOJIEMBI U 3a/1a4H,
JIOTTYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ nnpopmanmeii:

OpUEHTHPOBATbCS B Pa3IMYHBIX HCTOYHUKAX HHPopManuu (TeKCTe y4eOHOro mnocoOMs, Hay4dHO-
NOMYJSAPHON JHTepaType, OUOJIOTMYECKUX CJIOBapsAX M CHPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanuM3upoBaTh HH(OPMALIMIO PA3IMUHBIX BUJIOB U (OPM MPEACTABICHUS, KpUTUUECKH OLIEHUBATh
€€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCT;

dbopMynupoBaTh 3aMpochl U MPUMEHSATh Pa3IUYHBIE METOJBI MPH TMOUCKE W OTOOpE OMOJOTUYECKOU
uHpopMalnu, HeOOXOJUMOI [T BBIMIOJIHEHUS YUeOHBIX 3a/1a4;

npuooperarThb OTIBIT MCIOJIb30BaHUs MH(}OPMALIMOHHO-KOMMYHUKaTUBHBIX TEXHOJIOTHH,
COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMANbHYIO (QOpMY TMpeAcTaBiIeHUs OHOJOTMYeCKOW HHPOpMalUU
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

WCIOJIb30BaTh HAYYHBIN f3BIK B KadyeCTBE CpeACTBa IpH paboTe ¢ OuoJormyeckod HHQopMaluei:
NPUMEHATh XMUMHUYECKHe, (U3MYECKHe M MaTeMaTHYeCKue 3HAaKHM W CHMBOJIBL, (opMysbl, abOpeBHarypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HaBBIKAMU pACIO3HABAHUS W 3alIUThl HHpOpMaluu, WHPOPMALMOHHOM Oe30MacHOCTH
JUYHOCTH.

OByajgeHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

1) o0O1menue:

OCYILIECTBIISATH KOMMYHHMKAIIMM BO BceX cepax *KHU3HH, aKTUBHO YUYaCTBOBAThH B JUAJIOTE WM AUCKYCCUU
[0 CyHIeCTBY 0OCyXJIaeMoil TeMmbl (YMEHHE 3aJaBaTh BOMNPOCHI, BBICKA3bIBATh CYXKIEHHUS OTHOCHTEIHHO
BBITNIOJTHEHUS TIPEUIaraéMon 3a/laqi, YYUThIBaTh MHTEPECHI U COITIACOBAHHOCTD MO3ULUI JAPYTrUX YYaCTHHUKOB
Jrasiora Wil JUCKYCCUH);



pacrmo3HaBaTh HeBepOalbHblE CpeACTBAa OOUICHHS, TMOHMMAaTh 3HAYCHHE COLMUAIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHL;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMH OOIIEHMSI M B3aUMOAEMCTBUSI, IOHUMATh HAMEPEHHUs APYTUX JIOACH,
MPOSIBIISATh YBAXKUTEIBLHOE OTHOIIEHHE K COOECEeIHHKY W B KOPPEKTHOW ¢opMe (GopMyTupoBaTh CBOU
BO3PaKEHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOH W WHAMBHIYaTbHON pPaOOTHI MPH PELICHUU
OMOJI0rMYecKON MPoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh NMIPUMEHEHHSI TPYIIOBBIX (HOPM B3aUMOAEHUCTBUS
IIpU peuIeHny y4eOHO! 3a1a4H;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACHCTBUI C Yy4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

MPUHUMATh LIEJIN COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATh JEHUCTBUS IO €€
TOCTIDKEHHUIO: COCTABIATh IUIAH JICHCTBUH, paclpeAessTh pOjad ¢ Y4€TOM MHEHHMH yYacTHUKOB, 0OCYKIAaTb
pe3yNbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAauyeCTBO CBOETO BKJIAJa W KaXIOT0 YYaCTHHKA KOMaHABI B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBbIE IPOEKTHI, OLEHUBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, HMPAKTUYECKOU
3HAYUMOCTHY;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3JIMUHBIX CUTYaLUSIX, IPOSBISATH TBOPUECTBO
1 BOOOpaXkeHUE, ObITh HHUITUATHBHBIM.

OgiajeHne YHMBePCAJIbHBIMHU Pery/JsiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anus:

WCIIOJIb30BATh OMOJIOTUYECKNE 3HAHUS ISl BBISABIICHHS MTPOOJIEM U UX PELICHHS B )KM3HEHHBIX M YUE€OHBIX
CUTYaLUIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUI LIEEeBHIC U CMBICIIOBBIC YCTAHOBKU B CBOUX JEHCTBUAX U
MIOCTYIIKaX 10 OTHOILLIECHHUIO K )KMBOUM MPUPOJIE, CBOEMY 30POBbIO U 3J0POBbIO OKPYXKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh I103HABATEJIbHYIO JIE€ATENbHOCTh, BBIABIATH IMPOOJIEMBbI, CTaBUTh U
(dbopMynupoBaTh cOOCTBEHHBIE 33/1a4i B 00pa30BaTEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH PEIIeHUs] IpoOeMbl ¢ YYETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

pacuMpsATh paMKH Y4eOHOr0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIUIMM B pa3HbIX O0JACTAX 3HAHUIA,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCHTb KOPPEKTUBBI B JIE€ATEIBHOCTH, OLICHUBATb COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BJaJIeTh HaBBIKAMU I103HABATEJIbHOM pe(UeKCMM KaK OCO3HAHMs COBEpIIAEMBIX JeHcTBUH U
MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTaTOB M OCHOBaHWI, MCIOJNb30BaTh NMPUEMBI PEPIIEKCUH JJs OLIEHKH
CHUTYalllH, BBIOOPA BEPHOT'O PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AECATEIbHOCTH;

3) npuHsATHE CeOsI U APYTrUX:

IIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJlOBeKa.



NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOSHHS COZIEp)KaHUs ydeOHOro mpeamera «buosnorusi» Ha yriayOi€HHOM
YpPOBHE OPHEHTHPOBAHBI Ha OOecTieueHne MpopuiIbHOro 00yueHus oOyqaronuxcsi ononoruu. OHU BKIIOYAIOT:
cnienupuyeckue s OMONIOTUN HAay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUN 1O OCBOCHUIO, HHTEPIIPETALIH
U NpeoOpa3oBaHMIO 3HAHUM, BHUBI JEATENbHOCTH IO IOJIyYEHHIO HOBBIX 3HAHUM M HX IMPUMEHEHHIO B
pa3IMyYHBbIX y4EOHBIX, & TAKXKE B PEAJIbHBIX KU3HEHHBIX cUTyauusX. [IpenqmeTHble pe3ynbTaThl NPeACcTaBIEHBI
10 TOJAM U3yUYCHHUSL.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTOo npenmeta «buonorus» B 10 knacce n0IKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B IIO3HAHWU 3aKOHOB IIPUPOJIbI U PELICHUU MPOOJIEM pallOHAIBHOTO
IIPUPOJIOIIOIB30BAHHUS, O BKJIA/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE ONOJIOTHUH;

BJIaJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHH, KOTOpas BKJIIOYACT: OCHOBOIOJAraroInue OMOIOTHYECKHE
TEPMUHBl U  TOHATUA  (KU3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, TIOMEOCTa3, CaMOperyJsnus,
CaMOBOCIIPOM3BEJICHUE, HACIEACTBEHHOCTh, H3MEHUMBOCTh, POCT M pa3BUTHE), OUOJOTHYECKUE TEOPHUHU
(knerounas Teopus T. IlIBanna, M. llIneiinena, P. BupxoBa, XxpomMocoMHasi Teopusi HACIEACTBEHHOCTH 1.
Moprana), yuenus (H. V. BaBuioBa — 0 nieHTpax MHOrooOpas3usi U MPOMCXOXKACHUSI KYyJIbTYPHBIX PacTECHHI),
3aKOHBI (€OMHOOOpa3Hsi MOTOMKOB HEPBOTO IOKOJEHMS, PpACIIEIUIEHUs, YMCTOTHl raMeT, HE3aBHCHUMOTO
HacnenoBanus I'. Menzens, roMOJOTMYECKUX PSJIOB B HacieacTBeHHON usmeHuunBoctd H. WM. Basuiiosa),
IPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O [T0O3HAHUS, UCIIOIb3YyEMbIX B OMOJIOTUYECKUX HCCIIET0BAaHUAX
KHBBIX O0BEKTOB (OIUCaHUE, U3MEPEHHE, HAOMIOICHHE, SKCIIEPUMEHT);

YMEHHE BbIIETATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U IYKAPUOT, OJHOKIETOYHBIX
Y MHOT'OKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuil, rpu0OoB, pacTeHH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUS
OpPraHOB U CUCTEM OPraHOB pPaCTEHUIl, )KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOIINX B
OpraHu3Max pacTeHHil, )KUBOTHBIX M Y€JIOBEKa, OMOJIOIMYECKHX IPOIIECCOB: OOMEHa BeUIeCTB (METaboIn3M),
MpeBpamieHusi dHEPruu, OpOoXKeHWs, aBTOTPOGHOTO M TeTepOTPO(HOr0 TUIOB NHTAHUS, (OTOCHHTE3a H
XeMOCHHTE3a, MUTO03a, Mel03a, TaMeTOreHe3a, SMOpruoreHes3a, HoCTIMOPUOHATIBHOIO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAJIIBHOTO Pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aUMOJCICTBUS I'€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO
otbopa;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXAY OpraHOMJaMH KJIETKH U X (PYHKIUSMHU, CTPOCHHEM KJIETOK
pa3HbIX TKaHed U UX QYHKUUSAMH, MEX1Yy OpraHaMH U CUCTEMaMH OPTraHOB y pacTE€HUM, )KUBOTHBIX U YellOBeKa
1 X QYHKIUSAMU, MEXKIY CUCTEMAMH OPraHOB M UX (PYHKUUSMHU, MEXKIY dTanaMu oOMEHa BEIIEeCTB, dTallaMU
KJICTOYHOTO LMKJA M JKU3HEHHBIX IMKJIOB OPraHU3MOB, ATallaMH SMOPHOHAIBHOTO pPa3BUTHs, T€HOTUIIOM U
¢denotunom, GeHoTunoM u GakTopaMu cCpeibl OOUTAHNUS;

YMEHHUE BBISBIIATh OTJIMYUTENIbHBIE NMPHU3HAKU KHUBBIX CHCTEM, B TOM YHCJIE PACTEHUH, KUBOTHBIX M
YeN0BeKa;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThl, OMOJIOTHYECKYI0 TEPMHUHOJIOIHIO U CUMBOJHUKY
JUIS TOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelaTb OHOJOrMYecKHe 3a7ayd, BBISABIATh INPUUUHHO-CIEACTBEHHBIE CBS3M  MEXITY
UCCIIETyeMbIMU OHOJIOTMYECKUMHU MPOIECCAMU U SIBIICHUSMH, JieJaTh BBIBOJBI M MPOTHO3bI Ha OCHOBaHHUH
IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJIHATH JAOOpPATOpHbIE M TNpaKTUYeCKHue paldoThl, COONIOAATh MpaBWiia IMpH padore ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYOBAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh HUX AKCIEPUMEHTAIbHBIMU CpPEACTBAMHU, (POPMYIUpPYS LETh
HCCIIEIOBaHMsI, aHATTU3UPOBATh MOJyYCHHbIE PE3yJIbTAThl U JA€TIaTh BBIBOIbI;

YyMEHHE y4YacTBOBAaTh B YYEOHO-HMCCIEAOBATEIBCKON paboTe MO OMOJOTHH, DKOJOTHH W MEIUIIUHE,
MIPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJINYHO MPEACTABIATH MOJTYYEHHBIE Pe3yJIbTaThl Ha
YUEHUYECKUX KOH(EepeHIHIX;

YMEHHUE OLIEHUBATh STUYECKUE acTIeKThl COBPEMEHHBIX HCCIeI0OBaHUN B 00JaCTH OMOJIOTUN U MEIULIUHBI
(KJIOHUPOBAaHKE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBJIEHHOE W3MEHEHHWE TeHOMa U  CO3JaHHe
TPAHCT€HHBIX OPraHU3MOB);



YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oymymiel mpodecCHOHATBHOW ACSITEIBHOCTH B 00JaCTH
OMOJIOTUH, MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIIbCKOTO XO3MHCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
yIIIyOJIATh TIO3HABATENIbHBIN UHTEPEC, HAITPABICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH mpodeccuu u
IPOJOIDKEHHE OHMOJIOrMYeCKOro oOpa30BaHUs B OPraHU3AIMAX CPEIHEro MPO(EeCCHOHAIBLHOTO W BBICHIETO
oOpa3oBaHus.

[IpenmeTtHbie pe3ynbTaThl OCBOCHHS yueOHOTo npenmeta «buonorus» B 11 knacce NOIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAaYK, B (HOpPMUPOBaAHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHbl MHpa, B T[I03HAHUM 3aKOHOB IMPHUPOABI U PEUICHUH
HKOJIOTMUYECKUX MPOOJIEM YeIOBEUECTBa, a TAKXKE B PEIIEHUU BOIPOCOB PallMOHAIBHOTO MIPUPOI0NOIb30BaHUS,
1 B (OPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K HPUPOAE, OOLIECTBY, YEJIOBEKY, O BKJAJE POCCHUICKUX H
3apyOCIKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJAJETh CUCTEMOM OMOJOTMYECKMX 3HAHWI, KOTOpas BKJIIOYAET OIpPENEICHMsS] U IOHUMaHHE
CYUIHOCTH OCHOBOIIOJIAraloNIMX OWOJIOrMYECKUX TEPMHHOB M TMOHATHH (BHA, 3KocucTema, Ouocdepa),
ouosiornuyeckue Teopuu (3BoronoHHas Teopus Y. /lapBuHa, CHHTETHYECKasi TEOPUs SBONIOLUNN), YueHus (A.
H. CeBepnoBa — o0 myTsax u HampaieHusx osBomoonuu, B.M. Bepnamckoro — o Owmocdepe), 3aKOHBI
(reneruueckoro paBHoBecust k. Xapau u B. BaitnOepra, 3aponsimeBoro cxojacrtsa K. M. bapa), mpaBuia
(Muanmyma FO. JIuOuxa, SKONOrMUYECKOM MNHUpaMHIbl SHEPruu), TUnoTe3sl (Tumore3a «mupa PHK» V.
I'anGepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAaMU HAYYHOT'O TO3HAHHS, HUCIHOJIb3YEeMbIMH B OHOJIOTHYECKHX
WCCIICIOBAHMSIX JKUBBIX OOBEKTOB M HKOCHCTEM (ONMUCAHME, W3MEpPEHHE, HAOIIOACHHE, HSKCIEPUMEHT),
crioco6aMu BBISIBJICHHSI U OIICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIACNATH CYIIECTBEHHbIE IPHU3HAKU: BHUIOB, OHOrEOLIEHO30B, SKOCUCTEM M Ouocdepsl,
CTaOWJIM3UPYIOLIETO, JBIDKYIIETO M Pa3pbIBAIOIIETO0 E€CTECTBEHHOIO OTOOpa, auIONaTpUYECKOro H
CHMITaTPUYECKOTO BHI000pPA30BaHMSA, BIMSHUS JBIKYIIUX CHJI DBOJIONMMA HAa TEHO(OHA TMOIYJISAIHH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepelOBaHUS HAINpPaBJICHUI SBOJIIOIMH, KPYrOBOPOTa
BELIECTB U [TOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IMPOLIECCAMU  DBOJIOLUWHU, JBIKYLUIUMH CHUIAMHU
aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBJIATH OTIMYUTEIbHBIC MPU3HAKH >KUBBIX CHUCTEM, MPHUCIOCOOJIEHHOCTh BHUIOB K Cpele
oOuTaHusi, aOMOTMYECKMX M OMOTHYECKMX KOMIIOHEHTOB SKOCHUCTEM, B3aWMOCBSI3€H OpPraHU3MOB B
cooO1iecTBax, aHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJOTUIO U CHUMBOJIMKY
JUISL JOKA3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYMIM, B3aUMOCBSI3HM OpPraHU3MOB M
cpeapl OOMTaHWs, €IUHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHUs MHOrooOpasusi BUIOB H
9KOCHCTEM KaK YCJIOBHs COCYLIECTBOBAHMSI IPUPOBI U YETIOBEUECTBA;

yMEHHE pelarh OHOJOTMYECKHE 3a/ayd, BbIABIATh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXIY
UCCIIeTyeMbIMU OWOJIOTMYECKUMHU TPOIIECCAMU U SIBICHUSMH, JIeJaTh BBIBOJBI W MPOTHO3BI HA OCHOBaHHUH
MIOJIyYEHHBIX PE3yIbTATOB;

YMEHHE BBITIONHATh Ja0OpaTOpHbIE M TMpPaKTUYECKHE pPalOThI, COONIONATh MpaBWia MpH padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE BBIJIBUTaTh THIOTE3bI, TMPOBEPITh UX IKCHEPUMEHTAIBHBIMU CPEIICTBAMU, (HOPMYIHPYS IENb
UCCIIEIOBaHMsl, aHAJIU3UPOBATh MOJyYE€HHBIE PE3YJIbTAThI U AENaTh BBIBOJbI;

YMEHHE Y4YacTBOBaTh B Yy4YeOHO-HCCIIEZOBATENBCKOM paboTe Mo OHONOTHMH, SKOJOTUM U MEIMIIMHE,
MPOBOAMMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U MYOJIUYHO MPEICTaBIATh MMOTYYEHHbBIE Pe3yNbTaThl Ha
YU4EHUYECKUX KOH(DEPEeHIIHSIX;

YMEHHE OIIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXONKIACHUU KU3HHU, YEJIOBEKa M YeJIOBEYECKHX pac, O
MPUYMHAX, TOCTIEICTBUAX U CIIOCO0aX MPeI0TBpaIlleH s I100aIbHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIM BHIOOp Oymymiel mpodecCHOHATBHOW ACSITEIBPHOCTH B 00JACTH
OMOJIOTHH, JKOJIOTUH, TMPHUPOAOINOIB30BAHUS, MEIUIMHBI, OWOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPUH,
CEJIbCKOT'O XO3S5ICTBa, MUIIEBOM MPOMBIIIIEHHOCTH, YIIyOIsSTh O3HABATENbHBIM UHTEpEC, HAIIPAaBIEHHBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIEH MpodeccCMd M MNPOAOIDKEHHE OHOJOTHYecKOoro oOpa3oBaHUS B
OpraHM3alMsIX CpeHero NpohecCUOHaILHOTO U BhICIIEro 00pa3oBaHUsl.



YuéTt paboyeil nporpaMMbl BOCIIMTAHUS

Peanuzanus megaroruuecKuMH paOOTHUKAMHM BOCHHUTATEIBHOTO MOTEHIMAlIa YpOKa Mpeanojaraer
clleAyIoIIee:

YCTAHOBJICHHE JIOBEPUTEILHBIX OTHOIICHUNA MEXAY MEJAarorHiecKuM pabOTHUKOM M 00y4arolnMUCH,
CIIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCHPUATHIO OOydaroUIMMHUCA TpeOOBaHUH M MPOCHO IEAaroruyeckoro
paOOTHHKA, TPHUBJICYCHUIO HMX BHHUMAHUS K OOCyXJaeMoWl Ha Yypoke UHPOpPMALUU, aKTUBU3ALUH
[I03HABATENIbHOM JEATEIBbHOCTH;

noOyx/aeHue oOydarommxcsi COOMI0AaTh Ha YpPOKE OOIIENPUHATHIE HOPMBI TOBEICHHS, IpaBUIIa
OOIIEHUsI CO CTapmIMMHU (TeIarorn4ecKuMy pabOTHHKAMU) U CBEPCTHUKAMHU (0OyYarOIIUMUCS), MPHHIIUIIBI
y4eOHOH TUCLMIUIMHBI U CaMOOPraHU3alluy; IPUBJICYEHNE BHUMAHU OOYUYarOIIUXCsl K IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha YpOKax SBJICHUH, OpraHu3alys UX padoThl C MOIy4aeMOW Ha YpOKE COLMAIBHO 3HAYMMOMN
uHpopManrell — MHULIUUPOBaHUE €€ 00CYKACHNUS, BBICKa3bIBAHUS 00YYAIOLUIMMHUCSA CBOETO MHEHHUS 110 ITOMY
MIOBOJY, BEIPAOOTKH CBOETO K HE OTHOILICHMUS,

UCIOJIb30BAaHUE  BOCIMTATENbHBIX BO3MOXKHOCTEM  coJepxkaHus ydeOHOro IpeaMera  uepes
JEMOHCTPALMIO OOYYAIOUMMHKCA TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEACHUS, MPOSBICHUS
YeJI0BEKOMI00UsT U JA00pocepIeuHOCTH, Yepe3 HOoJ00p COOTBETCTBYIOLIMX TEKCTOB JUIsl YTEHUs, 3afad JUls
pereHust, IpOOJIEeMHBIX CHTYalui sl 0OCYKICHHS B KJIacce;

NPUMEHEHHE Ha YpPOKE HHTEPAKTHBHBIX (OPM PabOThl ¢ OOYyHaIOUIUMMCS: HHTEJUIEKTYaJbHBIX HUID,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHUBALMIO O0YYaIOUIMXCs; JUIAKTUUECKOTO TeaTpa, e MOIyYeHHbIE Ha
YpOKE 3HaHUS OOBIIPBHIBAIOTCS B TeaTpalbHBIX ITOCTAHOBKAX; JUCKYCCHUHM, KOTOpBIE AT OOydarolmuMmcs
BO3MOYKHOCTh TIPHOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO HAJIOTa; TPYNIOBOH paboThl Miau paboTHl B
napax, KOTOpble yuaT KOMaH/IHOM padoTe U B3aUMOAEHCTBHIO C APYTUMH JETbMU;

BKJTIOYECHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE MOMOTAIOT MOIACPKaTh MOTUBALIUIO OOYUJAIOIMIUXCS K
IOJYYEHUIO 3HaHUM, HaJIaXUBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUM B Kijacce, MOMOTaroT
YCTaHOBJICHUIO JOOpOKeIaTeIbHON aTMOC(EPHI BO BpEMs ypOKa;

opranuzanys 1medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX O0yYarOIMXCS HAJl UX HEyCIIEBAIOLUIMMU
OJIHOKJIACCHUKAaMM, JJAIOIIET0 UM COLIMAJIbHO 3HAUMMBIHM OIBIT COTPYJHUYECTBA U B3aUMHOM OMOIIIY;

MHUIMMPOBAHHUE U MOJIEPIKKA UCCIIEA0BATENBCKOM AEATEIbHOCTH 00YJaIOUIUXCsl B paMKaxX peaau3aliu
UMH WHAWBUIYAIBHBIX W TPYIIOBBIX HCCIIEJOBATEIBCKUX MPOEKTOB, YTO JACT OOYYaAIOMIMMCS BO3MOXKHOCTD
pUOOPECTH HABBIKM CaMOCTOSTEIBHOTO PEIIEHHs] TEOPETUYECKON NMPOoOieMbl, TeHEPUPOBAHUS U O(OPMIIEHUS
COOCTBEHHBIX HJIeH, YBAXXKUTEJIBHOIO OTHOIIEHUS K UYYXUM HIesM, O(QOpMIEHHBIM B paboTax Apyrux
ucclieioBaTesnei, HaBblK MyOJIMYHOIO BBICTYIJICHUS Mepel ayIuTOpHed, apryMEHTUPOBAaHHUS U OTCTaUBAaHUS
CBOEH TOUYKH 3PEHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3/iesioB U TeM Kontpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIe
MPOrpamMMbl padoThI padoThbI
pecypcsbl
1 buonorus kak Hayka 1 0 0
9 JKuBbIe CUCTEMBI U UX 2 1 0
U3y4CHUE
3 buonorus kinetku 2 0 0.5
X
4 UMUYecKasi OpraHu3anus 10 0 1
KIIETKU
5 Crpoenue u GyHKIUU 3 1 )
KIICTKU
OOMeH BeIIECTB U
6 MIpEBpaIlCHUE SHEPTHH B 9 0 1
KIIETKE
HacnenctBenHnas
7 uH(popManus u 9 0 0.5
peanuzanus e€ B KJIETKe
8 JKW3HEHHBIN ITUKIT KICTKH 6 1 1
9 CtpoeHue u GyHKIHH 17 0 15
OpPTaHHU3MOB
10 PasmHOXeHue 1 pazBuTHE 3 1 15
OpTaHU3MOB
I'enernka — Hayka o
11 HACJICJICTBEHHOCTH U ) 0 05
U3MEHUYUBOCTH
OpTaHU3MOB
12 3aKOHOMEPHOCTH 10 0 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 1 1
U3MEHUYUBOCTH
14 ['eHeTHKa YemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 buortexnonorus u 4 1 0
CUHTETHYECKass OMONOTus
17 PesepBHOE Bpems 1 0 0
BIIIEE KOJIMYECTB
OB © ¢TBO 102 6 13

YACOB I10 ITPOTPAMME




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanme pa3jiesioB (undposbie)
KonTpoabubie IlpakTuueckue
n/n U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3apoxJeHe U pa3BUTHE
1 3BOJ‘II—OI.[I/IOHHBIi( 4 1 0
MpeJICTaBICHU B
Oouosiorun
5 MuxkposBostonus u eé 14 0 5
pe3yNbTaThl
3 MakposBomtonus u eé 6 1 0
pe3yJIbTaThl
4 [Tpoucxoxaenue u 15 1 15
pa3BUTHE KU3HU HA 3emiie
5 [TpoucxoxaeHue 4enoBeka 10 1 1
— aHTPOTIOTeHE3
OKkonorus — Hayka o
B3aUMOOTHOIIEHUSAX
6 OpraHU3MOB U 3 0 05
HAJ0PraHU3MEHHBIX
CUCTEM C OKpYXKarolien
cpenoit
7 OpranusMsl U cpefa 9 0 15
obutaHus
€]
8 KOJIOT U 331/1)1013 u 9 1 05
MO YJISIIANA
9 DKosorus cooOIecTB. 12 0 05
DKOJIOTUYECKUE CUCTEMBI
10 buocdepa — rmodanpHas 6 0 0
HKOCHCTEMA
11 YenoBek U OKpykaromas 5 1 0
cpena
12 PesepBHoe Bpems 8 0 0
OBUIIEE KOJIMYECTBO YACOB 102 6 75
I10 ITPOI'PAMME '




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Jara

uudposbie
n/ Tema ypoka Bceer Koutpoabnbl IlpakTHyeckm  H3Y4YCHH

oOpa3oBaTeJibH

n 0 e padoThlI e padoThlI A
ble pecypchl

buonorusa xak

KOMIUICKCHAsI HayKa 1
1 KaK 49acTb 1 0 0
COBPEMEHHOTO
oO1ecTBa
JKuBbIE CHCTEMEI U UX
CBOMCTBA. YpOBHEBas
OpraHu3aIus >KUBBIX
CHCTEM

Bxonnas
KOHTpPOJIbHAs paboTa

Hcropus oTKpsITUA U
4 M3YyYEHUS KIICTKH. 1 0 0
Knerounas teopus

Metonbl
MOJIEKYJISIPHOM U
KJIETOYHOUW OMOJIOTHH.
[IpakTuueckas pabota
«M3ydyeHne METO0B
5 KJIETOYHOUW OHMONIOTHHU 1 0 0.5
(xpomarorpadus,
anexkTpodopes,
muddepeHnmanbHoe
LEeHTpU(PYrupoBaHue,
[I1IP)»
XHUMUYECKUH COCTaB
KJIETKHU

MuHepanbHble

7 BEIIECTBA KISTKHU, UX 1 0 0
Ouosorudeckas poib

Opranunueckue
BEIIECTBA KIETKH —
6enxu. JlabopaTopHas
pabota
«Ob6HapyxeHue
0€JIKOB C TIOMOIIbIO




Ka4CCTBCHHBIX
peakuuin»

10

11

CBoiicTBa,
Kiaccuukanus u
¢byHKIIMN OEITKOB

Opranuueckue
BEIIECTBA KIETKH —
YTIIE€BOJIbI

Opranuueckue
BEIIECTBA KIETKH —
JIUTUIBI

12

13

14

15

16

Hyxnennossie
kucnorsl. JJHK u
PHK. JIaGoparopHas
paborta
«UccnenoBanue
HYKJIEMHOBBIX
KHCIIOT, BbIJICJICHHBIX
U3 KIIETOK Pa3IUIHbIX
OpPTaHU3MOBY

Crpoenue u pyHKIUH
AT®. Jlpyrue
HyKIeo3uaTpugpocdar
bl (HT®)
CexBeHMpOBaHUE
JAHK. Metoabl
T€HOMHUKH,
TPaHCKPUTIITOMHKH,
MIPOTEOMHKH

MeTtoabl
CTPYKTYPHOU
Onosorun

TUIBI KIETOK.
[Ipokapuornueckas
KJIeTKa

0.5

17

18

Crpoenue
AYKApUOTUYECKON
KJIETKH.
IIpakTryeckas pabora
«M3ydyeHne CBONCTB
KJIETOYHOU
MeMOpaHbI»

[ToBepXHOCTHBIN

0.5




arrapar KJICTKU

19

OnnomemMOpaHHbBIC
OpraHOWJIbI KJICTKH.
[IpakTuyeckas pabora
«3yueHue nBUKEHUS
LUTOILIa3MEI B
PaCTHTEIBHBIX
KJIETKaX»

0.5

20

21

22

[TonyaBTOHOMHBIE
OpTraHOUIBI KIETKU:
MUTOXOHJIPHH,
TJTACTH/IBI.
JlaGopaTopHas
paborta
«UccnenoBanue
J1a3MoIn3a U
JeTIIa3MOJIH3a B
PaCTHTEIBHBIX
KIIETKAX)

HememOpanHubie
OpPTraHOM[IbI KJICTKH

Crpoenne 1 QyHKITUH
anpa. CpaBHUTENIbHAS
XapaKTepUCTHKa
KJICTOK 9YKapHOT.
JlaGopaTopHas
pabora "Uzyuenue
CTPOCHUS KIETOK
Pa3IUIHBIX
OpraHu3MoB"

0.5

23

KonTponbHas pabota
10 TEME
"XuMmudeckas
opraHu3arus,
CTpOeHHE U QPYHKIIUU
KJIeTKHu"

24

Accumunamnus u
TACCUMUIALINSA —
JIBE CTOPOHBI
MeTaboau3Ma. THITBI
0o0OMeHAa BEIIECTB.
JlaGopaTopHas
pabota «3ydyenue
KaTaJIMTUYECKOM

0.5




AKTHUBHOCTHU
¢bepmMeHTOB (Ha
HnpUMepe aMHIa3bl
WY KaTajasbl)»

25

DepMEHTATUBHBIN
XapakTep peakuin
KJICTOYHOTO
MeTabonuzma.
JlaGopaTopHas
pabora «3yuenue 1
(hepMEeHTaTUBHOTO
paciierieHus
MEPOKCHIa BOJOPOIA
B PAaCTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5

26

27

Benku-akTHBaTOpHI U
OeIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT
oOMeHa BelleCTB

28

29

30

dorocuntes 1

XEeMOCHUHTE3.
JlaGopaTopHas
paborta «CpaBHeHHE
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

AHaspoOHbIe

opranu3mMbl. Bujsl
OpOXKEHUSI.

JlabopaTopHas 1
pabora «CpaBHEHHE
MPOLIECCOB OPOKEHHS

Y JIbIXaHUS»

0.5

31

AspobHbIe
OpraHU3MBbI. DTarbl
SHEPTETUYECKOTO
oOMeHa

32

OHeprus
MeMOpPaHHOTO
rpaueHTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHON ATO-
CUHTA3bI




33

Peakuuu marpuyHoro
CHHTE3a

34

35

Tpanckpunuusa —
MaTpUYHBIA CUHTE3
PHK

Tpancnsuus u eé
STallbl

36

Konuposanue
aMUHOKHCIIOT. Poub
pubocoM B
OnocuHTE3e Oenka

37

Opranuzanus reaoma
y IPOKapuoT U
3yKapuoT

38

MounexkyisapHbie
MEXaHU3MBI
9KCIIPECCUU FE€HOB Y
9YKapHOT

39

Bupycsr —
BHEKJICTOYHBIC
(bOpMBI )KHU3HU U
o0uraTHbIC
Mapa3uTHL.
[TpakTrueckas padbota
«Coznanue MoJenu
BUpYCa»

0.5

40

Bupychsie
3a00JieBaHUA
4eJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HanorexHonoruu B
OUOJIOTUH U
MEIUIINHE

42

43

JKU3HeHHBIN TUKIT
KJIETKHA

MatpuuHblli CUHTE3
JTHK

44

XPpOMOCOMBI.
JlaGoparopHas
pabota «M3yuenue
XpOMOCOM Ha
TOTOBBIX
MUKpOITpenaparax»

0.5




45

JleneHue KIeTKH —
MHUTO3

46

47

Tunel K1ETOK.
Kapuokunes u
[UTOKUHE3.
Jlaboparopuast
pabora «Habmonenue
MHUTO3a B KJIETKaX
KOHYMKA KOpeIIKa
Jyka (Ha TOTOBBIX
MUKpOTpenaparax).
Peryisanus
KU3HEHHOTO IIUKJIA
KJIETOK

KontponbHas pabora
110 TeME
"HacnencTBeHHas
uHbOpMaHs U
JKU3HEHHBIN ITHUKIT
KJIeTKu"

0.5

48

49

50

51

52

Opranusm kak
€IMHOE 11eJI0€

TkaHu pacTeHuil.
JlaGopaTopHas
pabora «3yuyenue
TKaHE! PaCTEHUI»

TxkaHM )KUBOTHBEIX B
YyeJIoBeKa.

JIaGoparopHas 1
pabota «3ydyenue

TKaHEH >KUBOTHBIX)

Opransl. Cuctemsl
OpraHoOB.
JIaGoparopHas
pabota «M3ydyenue
OpPraHoOB IIBETKOBOT'O
pacTeHus»

Omnopa Tena
OpPraHHU3MOB

0.5

0.5

0.5

53

JBr>xeHue
OpraHu3MOB

54
55

[TuTanue opraHu3MoB 1

Tlutauue




IIO3BOHOYHbIX
KHUBOTHBIX.
[TumeBapurTenbHas
CUCTEMa YeJIOBeKa

56

57

58

JIpIXaHue OpraHu3MoB

Jpixanue
MTO3BOHOYHBIX
YKUBOTHBIX U
YyeJoBeKa

Tpaucnopt BeriecT y
OpraHU3MOB

59

KposenocHas
cucremMa
ITO3BOHOYHBIX
KUBOTHBIX U
YyeJoBeKa

60

Brinenenue y
OpraHn3MoB

61

62

3ammra y
OpraHU3MOB

I/IMMYHHaSI CHUCTCMa
YCJIIOBCKA

63

Paznpaxumocts u
peryunanusa y
OpraHn3MoOB

64

I'ymopanbHas
peryssnus u
SHIOKPUHHAs
CUCTEMA )KUBOTHBIX U
YeJoBeKa

65

66

®opMBbI pa3MHOKEHUS
OpraHu3MOB

[Tonosoe
Pa3sMHOXEHHE

67

68

Meiios

I'amerorenes.
O6pa3zoBanue u
Pa3BUTHC IMOJIOBBIX
KIIETOK.
JlaGoparopHas
paborta «3yuyenue
CTPOEHUS TTOJOBBIX
KJIETOK Ha TOTOBBIX

0.5




MHUKpOITpenaparax»

69

70

71

72

NuauBunyansHoe
pa3BUTHE OPraHU3MOB
— OHTOIEHE3

3akJajKa OpraHoB 1
TKaHEH nu3
3apOIBIIIEBHIX
JINCTKOB

Poct u pazBurtue
KUBOTHBIX.
JlaGopaTopHas
pabota «BrlsiBieHMe
MIPU3HAKOB CXOJCTBA
3apoIbIIen
MTO3BOHOYHBIX
KUBOTHBIX)

Pazmuoxenue u
pa3BHUTHE PACTCHUH.
JIaGoparopHas
pabota «Ctpoenue
OpraHoB
Pa3sMHOXKEHUS
BBICIINX PACTCHUI

0.5

0.5

73

KonTponbhas padora
o Teme "Ctpoenue,
(GYHKIUU U pa3BUTHE
opranusma"

74

75

Hcropus
BO3HUKHOBEHUS U
Pa3BUTHS TCHETUKA
KaKk Hayku. OCHOBHBIE
MOHATHUS U CUMBOJIBI
TeHETHKHU.
JIaGoparopHas
pabota «/Ipo3oduna
KaK 00BEKT
TCHETHYECKUX
HCCIIEI0BAHMIN

3aKOHOMEPHOCTH
HaclleI0BaHUs
MIPU3HAKOB.
Mounorubpuanoe
CKpEeUIBaHNUE.
[IpakTnueckas pabora

0.5

0.5




"N3yuyenue
pE3yIbTaToB
MOHOTHOPHUIHOTO
CKpCUIMBAHUS Y
npo30¢uib"

76

HuTosmornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIMBaHUs

7

Ananuzupyroiiee
CKpelIMBaHuE.
Henonnoe
JOMUHUPOBaHUE

78

79

JurubpunHoe
CKpeUIMBaHNUE.
[IpakTuueckas padbora
«M3yueHue
pE3yNbTaTOB
JTUTHOPUTHOTO
CKpEIIUBAaHUS Y
JPO30(UITBDY

HuTosmornyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpENIUBaHUS

0.5

80

CueruieHHOE
HacCJIEJOBAaHUE
MIPU3HAKOB

81

82

XpOMOCOMHas1 TEOPUS
HAaCJIEICTBEHHOCTH

I'eneTuka momna

83

T'enorun kak
[eJIOCTHAs cUcTeEMa

84

85

86

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHul, KUBOTHBIX
U YeJIOBeKa

HM3MeHYHUBOCTh
MpU3HAKOB. Buibl
H3MEHYHUBOCTH
MonuduxarnronHas
U3MEHYUBOCTh

87

BapuanuoHHslii psia u

0.5




BapUallMOHHAA
KpuBasl.
JlaGopaTopHas
paborta
«Uccnenosanue
3aKOHOMEPHOCTEM
MOIU(DUKAITMIOHHOM
U3MEHYUBOCTH.
[Toctpoenue
BAapUALIMOHHOTO psija
Y BapUaALlMOHHOMN
KPUBOI»

88

I'enoTunuueckas
HA3MEHYNBOCTb.
KomMOunarusHas
M3MEHYHMBOCTH

89

90

91

MyranuonHnas
W3MEHYUBOCTb.
[IpakTnueckas padbora
«Myranuu y
npo3oduibl (Ha
TOTOBBIX
MUKpOTpenaparax)».
3aKOHOMEPHOCTH
MYTalMOHHOTO
mpotrecca.
DONHUreHeTuka u
AMUreHOMHKa"

KonTponbnas pabota

10 TEME

"3aKOHOMEPHOCTH 1
HACJICJCTBEHHOCTHU U
A3MEHYUBOCTH"

['eneTnka yenoBeka.
[IpakTnueckas padbora
«CocraBlieHre u 1
aHam3

POIOCIOBHON»

0.5

0.5

92

93

MeTtoab!

METUITTHCKOMN 1
T€HETHKU

3HaueHue

MEIHUITMHCKOH 1
TeHETHKU B




MPEIOTBPALICHUH U
JIEUEHUU
F€HETHYECKUX
3a001eBaHUM
yeaoBeKa

94

95

OcCHOBHBIE OHSATHS
CEJICKIIHH.
JlaGopaTopHas
pabora «3yuenue
COPTOB KYJIbTYPHBIX
pacTeHui U mopo
JOMaITHUX
KUBOTHBIX)»

Metonasl
CEJIEKLIMOHHON
paboTHI.
Jlaboparopuast
pabora «M3yuenue
METOJIOB CEIICKIINU
pacTeHuin»

0.5

0.5

96

JloCTHXKeHUs
CEJIEKIIUU PACTEHHUI U
KUBOTHBIX.
[IpakTnueckas padbora
«IIpuBuBKa
pacTeHu)

97

Coxpanenue,
H3Y4YCHUE U
WCTIOJIh30BaHUE
TCHCTUYCCKUX
pecypcoB

98

99

brnorexHonorus xkak
HayKa U 0Tpacib
MIPOU3BO/JICTBA.
[IpakTnueckas padbora
«M3yuenue oObEKTOB
OMOTEXHOIOTUM.
OcHoBHBIC
HaIpaBIICHUS
CHUHTETHUECKOH
ouooruu

HNrorosas
KOHTpOJbHas paboTa

0.5

100

XpoMOCOMHas 1




TCHHAs UWHXXCHCPUA

Memunuackue
101 A
OMOTEXHOJIOTHHA

PesepBHbIii ypOK.
[ToBTOpEHUE,

102 0000111eHHE,
cucTeMaTu3anus
3HaHUI

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

102

13.5




11 KITACC

Tema ypoka

OBOJIIOIIMOHHAS
teopus Y. JlapBuHa.
JIBIOKyIIIME CHUITBI
3BOIIOLMH Mo Y.
JapBuny
JIBIOKyIIIE CUITBI
3BoIrOnMu 1o 4.
Hapeuny. bopr0a 3a
CYILIECTBOBAaHHUE,
€CTECTBCHHBIN 1
HWCKYCCTBEHHBII
otbop

KoanuecTBo 4acoB

Bceer KoHTpoabHbI

0 e padoThbI

IMpakTnyeckn
e padoThbI

Jara
U3ydeHusl

05.09.202
3

05.09.202
3

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTesibH
ble pecypchl

dopmMupoBaHue
CUHTETUYECKOU
TEOPHUH 3BOJIIOLUN

OTansl
JBOJIOIIMOHHOIO
npoiiecca:
MHKPOIBOIIOLMS U
MAaKpO3BOJIFOLIHS
[Honmynsauus —
3JeMEHTapHast
€TMHUIIA DBOJIIOINHU

Bxonnas
KOHTpOJbHas paboTa

06.09.202
3

12.09.202
3

12.09.202
3

13.09.202
3

3aKoH
TE€HETUYECKOTO
paBHOBecus Jx.
Xapau, B.
BaiinGepra.
JlaGopaTopHas
pabota «BrLsBieHUE
W3MEHYUBOCTH Y
oco0elt 0JHOTrO
BUJIa»

OneMeHTapHbIE

0.5

19.09.202
3




(hakTOpPHI IBOTIOLUN

19.09.202
3

10

11

12

13

Dddekt ocHoBaTe.
S ekt
OyTBUIOYHOTO
rOPJIBIIIKA

Murpanuu.
Mzonanun
ITOIYJISLIAMN:
reorpaduyeckas,
Ouosioruueckas

EcrecTBennbIit
otbop —
HAINPABJISIOLIHI
(hakTop IBOFOIIHH

[TonoBoii oTO60p

[Tpucnocob1eHHOCTH
OpPraHu3MOB KaKk
pe3yibTar
MUKPOIBOJIOIIH.
JlaGopaTopHnas
pabora «M3yuenue
apomMop(h030B 1
WIOAIaNTAluN Y
pacTeHui u
KUBOTHBIX)

0.5

20.09.202
3

26.09.202
3

26.09.202
3

27.09.202
3

03.10.202
3

14

[Ipumepsr
MPUCTIOCOOIEHUN Y
OpTaHU3MOB:
MOp(OJIOTHYECKHE,
¢bu3nogoruuecKue,
OMOXUMHUYECKUE,
MIOBEJICHUECKHE.
JlaGopaTopHas
paborta
«IIpucnocobienus
OpPTaHU3MOB U UX
OTHOCHTEIIbHAS
11e71eco000pPa3HOCThY

0.5

03.10.202
3

15

Bun, ero kpurepun u

CTPYKTYpa.
JlaGoparopHas

0.5

04.10.202
3




pabota «CpaBHeHHE

BHJIOB I10
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»

16 CrpykTypa BH1a 10.10.202

3
BunoobpazoBanue

17 Kak pe3yJbTar 10.10.202
MHUKPO3BOJIOLUHT 3
Cas3b

18 MHUKPOIBOJIIOLNUN U 11.10.202
SIUNEMUAOIOT T 3
Makpo3BostroLHs.

19 [TareoHTOIOTMYECKH 17.10.202
€ METO/bl U3yUeHUs 3
SBOJIIOIUAN
Bbuoreorpaduyeckue

20 METO/IbI U3yUYEHUS 17.10.202
3BOJIFOLUU 3
OMOpHOJIOTHYECKHE
Y CPaBHHUTEIHHO-

21 MOp(OJIOTHYECKUE 18.10.202
METO/IbI U3yYEHUS 3
ABOJTIOIIUA
MonekynsapHo-

FCHETHYECKHUE,

29 OMOXMMUYECKHE U 94.10.202
MaTeMaTHYeCKHe 3
METO/IbI U3yYEHUS
IBOJTIOIIUA
OO6mmue
3aKOHOMEPHOCTH
ABOJIIOIIHH.

23 AnanrtuBHasg 24.10.202
paguanusi. 3
HepaBHoMepHOCTH
TEMIIOB BOJIIOLHH
KonTponbHas pabota

24 1o reMe "Mukpo- u 25.10.202
MaKpo3BOIIOLUS" 3

25 Hayunsle runoresst
MIPOUCXOXKACHUS 07.11.202




SKU3HU Ha 3eMiie

Jlonay4dnbie

26 MPEACTABICHUS O 0 07.11.202
3apOXKJICHUM JKU3HU 3
OCHOBHBIC 3TaITbI

27 HEOPraHUYeCKOU 0 08.11.202
3BOJIFOLUU 3
I'unoresnl

28 0 14.11.202
3apOXKACHUS YKU3HU 3
Ucropus 3emiu u
METO/IbI €€
W3YYCHHS.
JlaGopaTopHas

29 pabota «3ydyenue u 0.5 14.11.202
OIIMCaHKE 3
HMCKOIIaeMBIX
OCTaTKOB JIPEBHHX
OpPTaHHU3MOB»
HauanbHble 3Tamnsl

30 OpraHUYEeCKON 0 15.11.202
3BOJIFOLUU 3

31 DBOJIIOLIMS 3YKAPUOT 0 21.11.202

3

OCHOBHBIE ITaITbI
SBOJIIOLIAH
pPacTHTEIHLHOTO

39 mupa. [IpakTuaeckas 05 91.11.202
pabora «3ydyenue 3
0COOEHHOCTEH
CTPOEHHUs paCTEeHUN
Pa3HBIX OT/IEIIOBY
OCHOBHBIE 3TaIbI

33 SBOJIIOIUU 0 22.11.202
KUBOTHOTO MUPA 3
DBOIIOITHS
JKUBOTHBIX.
IIpaxTrueckas

34 pabota «M3yuenue 0.5 28.11.202
0COOEHHOCTEH 3
CTpOCHHS

IIO3BOHOYHBIX




KHUBOTHBIX»

35

36

37

PasButne xu3H1 Ha
3emJie 1o 3pam u
nepuoiam
MaccoBbie
BBIMUpaHUS —
DKOJIOTHYECKHUE
KPU3HUCHI MPOIILIIOTO

CoBpemMeHHbIN
9KOJIOTHYECKUI
KpH3HC, €TO
0COOEHHOCTH

28.11.202
3

29.11.202
3

05.12.202
3

38

39

40

41

CoBpeMeHHas
cucTeMa
OpPraHUYECKOTO
MIPOIILIIOTO.
OCHOBHBIE
CHCTEMATUYECKHE
TPYIIBI OPraHU3MOB

KontponbHas padora
10 TEME
"IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha
3emie"

AHTponosorus —
HayKa O 4eJIOBEKe

Passutne
MPEJCTaBICHUM O
MIPOUCXO0XKICHUU
YyeJaoBeKa

05.12.202
3

06.12.202
3

12.12.202
3

12.12.202
3

42

MecTo "uenoBeka B
cucTeme
OpPraHUuYecKOro
mupa. JlabopatopHas
pabota «M3yuenue
oco0eHHOCTEH
CTPOCHHMS CKelleTa
YyeIoBeKa,
CBJ3aHHBIX C
MIPSIMOX 03K ICHHEM)

0.5

13.12.202
3

43

JIBUKyIIHE CUTIBI
aHTPOIIOTEHE3a

19.12.202




CooTHOLIEHHE
OHMOJIOTNYECKUX U

44 COLMAIbLHBIX 0 19.12.202
¢akxTopoB B 3
aHTPOTIOTEHE3e

45 OCHOBHBIC CTaIUN 0 90.12.202
aHTpPOTIOTeHE3a 3

46 Ilaneoreneruka u 0 96.12.202
[ajcoreHoMuKa 3
DBOJTIOITHS

47 COBPEMEHHOTO 0 26.12.202
YyesoBeKa 3
Yenoseueckue pachl.

[IpakTnueckas
pabora «M3yuenue
9KOJOTHYECKHUX

48 ajanTranui 0.5 27.12.202
YeJI0BEKAY). 3
MexIUCIUIITMHAPH
bIC METO/IbI
AHTPOTIOJIOTUHI
KonTponbHas pabota

49 10 TEME 0 09.01.202
"AHpornorenes" 4

5o Sapomaenien 0 09.01.202
pa3BUTHE YKOJIOTUU 4
MeTobI DKOJTOTHH.

JlaboparopHnast

gy  Paboradbyuenne 0.5 10.01.202
METO/IOB 4
IKOJIOTUYECKHUX
HUCCIIEOBAHUI
3HaueHne

gp | CouonmecKX 0 16.01.202
3HAHUH IS 4
YelIoBeKa

53 DKOJIOTHYeCKHUe 0 16.01.202
(bakTopbl

4




54

55

56

Aluotnueckue
¢daktopsl. CBeT Kak
JKOJIOTUYECKHI
(dakTop.
JlaGopaTopHas
pabota «BrisiBieHNE
MIPUCTIOCOOICHHMIA
OpPTraHU3MOB K
BIIUSTHUIO CBETA

Abuoruyeckue
(hakTopHI.
Temneparypa kax
JKOJIOTUYECKUI
dakrop.
JlaGopaTopHnas
paborta «BrIsiBieHHE
MIPUCIIOCOOICHUI
OpPraHU3MOB K
BIIUSTHUIO
TEeMIIEPaTyphI»

AolOunoTnueckue
(hakTOopHI.
BnaxHocTh Kak
9KOJIOTHYECKUM
(hakTop.
JlaGoparopHas
paborta
«AHaToOMHUYECKHE
0COOCHHOCTH
pacTeHHii U3 pa3HbIX
MeCT OOUTaHUS

0.5

0.5

0.5

17.01.202
4

23.01.202
4

23.01.202
4

57

Cpensl oouTanus
OpPraHu3MOB

24.01.202
4

58

59

60

buosornueckue
PUTMBI

XKuznennsie GopMsl
OpPraHHU3MOB

buotuueckue
baxTopsl

30.01.202
4

30.01.202
4

31.01.202
4

61

3HayeHune




OMOTHYECKUX
B3aMMOJACHCTBUN I
CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
0o0UTaHUSA

06.02.202
4

62

DKOJIOTUYECKHE
XapaKTePUCTUKH
MO YJISILIH

06.02.202
4

63

OCHOBHBIE
IOKa3aTeun
HOHYJ'DII_[I/II/I:
YHUCJIICHHOCTD,
[JIOTHOCTb,
BO3pacTHas U
MOJIOBAsI CTPYKTYpa

07.02.202
4

64

65

OcHoBHBIE
IIOKAa3aTelIn
TIOMYJISILINH:
POXKJ1aeMOCTb,
MIPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpaIuu
DKkonoruyeckas

CTPYKTYpa
HOMYJISALUH

13.02.202
4

13.02.202
4

66

JnHamuka
MOIYJIALUN U €€
perynsauus

14.02.202
4

67

Kpussie pocra
YUCJICHHOCTH
nonyisuuu. Kpuseie
BBDKMBAHMS

20.02.202
4

68

DKoyornueckas
HUIIIA BUJIA.
JlaGopaTtopHas
paborta
«IIpucnocobnenns
CEMSH PacTeHUH K
pacceneHuIo»

0.5

20.02.202
4

69

Bun xak cucrema
MO YJISILAMN.
3aKOHOMEPHOCTH
MOBEJICHUS U

21.02.202
4




MHTpaLUH
JKHUBOTHBIX

KontponbHas padota
oT TemMe "DKOoJIOoTHsl.

70 0 27.02.202
Opranusm u cpena 4
oburtanus"

Coo01ecTBo

71 OpraHU3MOB — 0 27.02.202
OuoIIeHO3 4

79 DKocucTeMa Kak 0 98.02.202
OTKpBITasi cucTeMa 4
Kpyrosopor

73 BELIECTB U MOTOK 0 05.03.202
SHEpPTUU B 4
IKOCHCTEME
OcHoBHBIE

74 MOKa3aTe/H 0 05.03.202
AKOCHUCTEMBI 4

75 DKOJIOTHYECKHUE 0 06.03.202
A PAMH/TBI

4
HN3menenus

76 COOOIIECTB — 0 12.03.202
CYKIIECCUU 4
IIpuponHsie
KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U 0 12.03.202
peK. DKOCUCTEMBI 4
MOpEN U OKEaHOB
IIpuponusie
KOCUCTEMBI.

78 DKocucTeMsl TYHJIp, 0 13.03.202
JIECOB, CTEIEH, 4
MTyCTHIHB

79 AHTpPOIIOT€HHBIE 0 96.03.202
9KOCHCTEMBI 4
Yp603KOCHCTEMBL.

IIpaxTrueckas

80 pabota «M3yueHue u 0.5 26.03.202

onucaHue 4

ypOOIKOCHUCTEMBI»




3aKOHOMEPHOCTH

¢bopmupoBaHus

g1~ ocmommRX 27.03.202
B3aUMOCHCTBUI 4
OpPraHHU3MOB B
9KOCHCTEMAX
MexaHU3MBbI
BO3/ICUCTBUA
3arpsiI3HEHUI pa3HbIX
THIIOB Ha

82 cyOOpraHu3MEeHHOM, 02.04.202
OpPraHU3MEHHOM, 4
MOMYJISIITIOHHOM H
9KOCHCTEMHOM
YPOBHSX
buocdepa —

83 oOmieriaHeTapHas 02.04.202
00o10uka 3emMiu 4
Yuenue B. U.

84 Bephasckoro o 03.04.202
ouocdepe 4
3aKOHOMEPHOCTH

85 CYLIECTBOBAHHS 09.04.202
ouocdepsl 4
Kpyrosopots!

g6 LolccTBd 09.04.202
OMOTCOXUMHYCCKHE 4
LUKITBI
30HAIBLHOCTH
ouocdepsl.

87 10.04.202
OCHOBHBIC OMOMBI 4
CyIIN
Y CTOHYHUBOCTD

88 16.04.202
ouochepsl

4
DKOJIOTHYECKHue

89 KPHU3HCHI U UX 16.04.202
MIPUIUHBI 4
BosneiictBue

90 YyeJIoBeKa Ha 17.04.202
ouochepy 4

01 AHTpONIOreHHOE
BO3€elCTBHE HA 23.04.202




pPaCTUTEIbHBIN U
JKUBOTHBII MU

92 Oxpana npupoibt 23.04.202
4

OcHoBHbBIC
TIPUHIIMITBI

g3  Yeroitumoro 24.04.202
pa3BUTHSI 4
YeJIOBEUCCTBA
MIPUPO/IBI
Pammonansuoe
MIPUPOIOIOIB30BAHU

94 € M COXpaHCHHE 07.05.202
OHOJIOTHYECKOTO 4
pa3zHooOpa3us 3eMiu
O00011IeHIE IO TEME
«MUKpO3BOJIIOHUSA U

95 e€ pe3ynbTaTh, 07.05.202
"Makpo3BOIIOLUS U 4
ee pe3ysbTarh"”

gg  irorosa 08.05.202
KOHTpOJIbHas paboTa 4
O6o0menue Mo Teme

97 «[IpoucxoxaeHue u 14.05.202
pa3BUTHE KU3HHU HA 4
3emie»
O6o0menue Mo Teme

98 «IIpoucxoxaenue 14.05.202
YelIoBeKa — 4
AHTPOIIOTEHE3)
O06o06menue Mo TeMe
«DKOJIOTHS — HayKa

99 0 15.05.202
B3aMMOOTHOIICHHSIX 4
OpPTraHUu3MOBY
O06o06menue Mo TeMe

100 «Opranusmsl u 21.05.202
cpena OOuTaHUs 4
O06o06meHue 1Mo TeMe

101 «IKOJIOTHA BUIOB U 21.05.202
TIOIYJIS AN 4




O0001enue 1Mo TeMe
102 «buocpepa — 1 0 22.05.202
rio0anbHas 4
9KOCHUCTEMAY
OBILEE KOJIMYECTBO
YACOB I10 102 7.5

I[TPOT'PAMME




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
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METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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