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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHomMy mnpeamery "buonorusa" (nmanee -
OuoJiorusi) Ha ypoBHE cpejHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe @enepanbHOoro 3akoHa oOT 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuuny, GI'OC COO, Konueniuu
npenojaBaHus yyeOHoro mnpeamera «buonorus» U OCHOBHBIX
MOJIOXKEHUM eiepanibHON padodeit mporpaMMbl BOCIIUTAHMUS.

VYyeOubiii npeamer «buonorus» yriayOon€HHOrO ypOBHS M3YYEHHUS
(10-11 xiaccel) sSBiIsSIETCS OJTHAM M3 KOMIIOHCHTOB MPEIMETHON 00J1acTH
«EcrecTBeHHO-HayuyHble mpeaMmerb». CornacHo mnonoxeHusm PI'OC
COO npodunbHble y4eOHbIE MPEIMEThI, M3ydyaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SIBISAIOTCS crnocobom auddepeHuanum oOydeHHs Ha YpOBHE
cpeaHero  oOmero  oOpa3oBaHWMs W MPU3BaHBl  OOECIICUUTH
IPEEMCTBEHHOCTh MEX/AY OCHOBHBIM OOIIUM, CPETHUM OOIINM, CPETHUM
npodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpemsi Kax bl
U3 JTUX YYEOHBIX MPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  pelleHWe  00pa3oBaTENbHBIX, BOCIUTATEIBHBIX U
pPa3BHUBAIOLIMX 3aJ1a4, CBSI3aHHBIX C MPOQOpPUEHTAIIMEN O0ydYaIOIUXC U
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJACTH HAYyYHOTO 3HAHUA,
CBSI3AaHHOTO C OMWOJIOTMEH, MEIUIIMHOM, JKOJOTHCH, IICUXOJIOTHCH,
CIIOPTOM HJIK BOEHHBIM JICJIOM.

[Iporpamma no  yueOHOomMy mpeametry  "buomorus" — gaér
NpelICTaBleHue O WedM M 3ajladax H3y4yeHus ydeOHOro mnpeaMera
«buonorus» Ha yriayOn€HHOM YpOBHE, OMpeneseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJEepkKaHUe, €ro CTPYKTYpUPOBAHHE IO
pazmenaM M TeMaM, paclpeiesieHHe M0 KjaccaMm, pPEKOMEHIYET
MOCIIEIOBATEIbHOCTh  M3yYeHHUS ydyeOHOTO Marepuaisa ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO
npolecca, BO3pacTHBIX OCOOEHHOCTEH oOyuwatomuxcs. B mporpamme mo
OMOJOTMM  peaNn30BaH NPHUHIMI TMPEEMCTBEHHOCTH C H3yY€HHUEM
OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, Ojaroaaps yeMy
OpPOCMAaTPUBAETCS  HAMPABICHHOCTh HAa  MOCIEAYIOUIEE  pa3BUTHE
OMOJIOTUYECKUX  3HAHWUH, OPUEHTUPOBAHHBIX Ha  (HOpPMUpPOBAHUE
€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, SKOJIOTMYECKOTO MBIIUICHUS,
IpeICTaBIeHUH O 3J0pOBOM 00pase KU3HU, HA BOCIHUTAHHUE OEPEKHOTO
OTHOILICHUS K OKpYXawllen MpupoaHou cpeae. B mporpamme mno
OWOJIOTMM Tak)Ke IIOKa3aHbl BO3MOXHOCTH Y4eOHOro mpeameTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM PE3yIbTaTaM OOYYCHHUS
u B (GOpPMHPOBAHMM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM

NEeSATeITLHOCTH oOydJarommuxcs 1o OCBOCHHIO COJIepIKaHUS
OmoJloruyeckoro  oOpa3oBaHHMS Ha  ypOBHE CpeaHEro  oOIIero
o0Opa3oBaHUsI.

VYueOupiii mpeamer «buonorus» Ha ypOBHE CpeaHEro oOIIero
oOpa3oBaHUs 3aBepIIaeT OMOJIOTHYECKOEe O00pa3oBaHWE B IIKOJIE W
OPUEHTUPOBAH Ha PACIIUPEHUE W yriayOJeHWE 3HAHUN OOy4aroOImUXCs O
KUBOW TPHUPOJE, OCHOBAX MOJEKYISIPHOW ¥ KIETOYHOW OWOJIOTHH,
SMOPHOJIOTUU W  OWOJOTMM  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenne yueOHOro mnpenMera «buonorus» Ha yriyOJIEeHHOM
YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY 00YUYaIOUIUXCS K MOCIEIYIOMIEMY



MOJIYYEHHIO OMOJIOTMYECKOr0 00pa30BaHUs B By3aX M OpraHU3alMsIX
cpenHero npogeccuoHanbHOro oOpaszoBanus. OCHOBY €ro coaepKaHus
COCTaBJIIET CHUCTEMa OHWOJIOTMYECKUX 3HAHUW, TMOJYYEHHBIX IIpH
M3YyYeHUH  OOYy4YaloIIMMHCS  COOTBETCTBYIOUIMX  CHCTEMAaTHYECKHUX
paszesioB OMOJOTUM HAa YPOBHE OCHOBHOTO oOImiero obpasoBanus, B 10—
11 xnmaccax 3TM 3HaAHUS NOJYYAlOT pa3BUTHE. Tak, pAaCIIMPEHBI H
yrayOJieHbl OMOJIOTUYECKHE 3HAHMS O PACTCHHSX, JKMBOTHBIX, I'pudax,
OakTepusiX, OpraHu3Me 4YelloBeKa, OOLIMX 3aKOHOMEPHOCTAX IKU3HH,
JOTIOHUTENIBHO BKIIIOYEHbl OMOJIOTMYECKHE CBEACHUS MPHUKIAJAHOTO U
MOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO MCIOJb30BATh KaK OPUEHTHUPBI
IUISL TIOCIIEyI0IIero Beioopa npodeccuu. Bo3mokHa Takxke MHTErpanus
OMOJIOTMYECKUX 3HAHUN ¢ COOTBETCTBYIOIIUMH 3HAHUSIMU, TIOJyYCHHBIMHU
oOyJarolmuMucs TP HU3YYeHUM (PU3HKH, XUMUHU, Treorpaduu U
MaTEeMAaTHKHU.

CtpykTypa mnporpamMMmbl 1o yueOHOMy mpeamety "buonorus"
OTpa)kaeT CHUCTEMHO-YPOBHEBBI U  DBOJIIOIMOHHBIA  TMOAXOABI K
uzydyeHuto Ouonoruu. CoriacHo UM, H3y4alOTCs CBOMCTBA H
3aKOHOMEPHOCTH, XapaKTepHbIE JII >KUBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, 3BOJIOLUHA OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs
OnoJOornYecKoro pasHooOpasus ruaHetsl. Tak, B 10 kiacce m3zywarorcs
OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMM  Pa3BUTHS, TCHETHKH U CEJICKIHUH, OWOTEXHOJOTHH W
CUHTETHYECKOW OMOJIOTHH, aKTYaTU3UPYIOTCA 3HAHUA OOyYaroIIMXCs 1O
0oTaHUKe, 300JI0TMH, aHATOMUH, ¢u3Hoioruu 4venoBeka. B 11 kiacce
U3YyYarOTCs DBOJIIOIMOHHOE YYEHUE, OCHOBBI OJKOJOTUHU W YYEHHE O
ouocdepe.

VYyeOubiii npenMer «buonorusi» npu3BaH 00ECIEYUTh OCBOEHHE
oOy4JaromuMHcs OUOJIOTHYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHITUIIOB U
OpaBWI, JIeKAINIMX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, 3HAHUM O CTPOCHWUU, MHOTrOO0Opa3suu W OCOOCHHOCTIX
KJIETKHA, OpraHu3Ma, TMONyJAlHuH, OWOIEHO3a, DJKOCHUCTEMBI, O
BBIIAIOIIMXCS HAYYHBIX TOCTHXKCHHSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B
OWOJOTHHY, TPUKIAIHBIX acCleKTax OuoJoruyeckux 3HaHui. Jlus
Pa3BUTHS U MOAJACPKAHUS MHTEpeca OOydaromMXcs K OMOJIOTHH Hapsiay
CO 3HAYUTEILHBIM O00BEMOM TCOPETUYECKOrO Marepuaa B COACPKAaHUM
MPOrpaMMbl 110 OHOJIOTHHM MIPEAYCMOTPECHO 3HAKOMCTBO C HCTOpHCH
CTAHOBJICHHS M Pa3BHTHs TO HIIM HHOW 00JIAacTH OHOJIOTHH, BKIaIOM
OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHUE BaXXHEHIINX
OMOJIOTMYECKUX U DKOJOTHUSCKUX MPOOIEM.

Lenp n3yuenus: yueObHoro npeamera «buosorus» Ha yriayOa€HHOM
YpOBHE — OBJIaJIcHHE OOYyYalOIMUMUCS 3HAHUSIMH O CTPYKTYpHO-
(YHKIIMOHAIBHOW OpraHW3allid KUBBIX CHUCTEM pa3HOTO paHra u
MpUOOPETeHHE YMEHHW WCTOJIb30BaTh J3TH 3HAHUA B (HOPMHUPOBAHUU
MHTEepeca K Ompeaen€HHON 00macTH mpodeccuoHaNIbHON AesITeNbHOCTH,
CBA3aHHOW C OuWoJIOTMEH, WIM K BbIOOpY y4eOHOro 3aBeAeHUs IS
MPOIOJKEHUSI OMOIOTUYECKOT0 00pa30BaHus.

JlocTimkeHue 1eiau u3ydeHus ydeOHoro npeamera «buonorus» Ha
yriayOn€HHOM ypOBHE 00€CIIEeUMBaETCs PELIEHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIMIMMUCS CUCTEMBbI OHMOJOTHYECKUX 3HAHHH: 00
OCHOBHBIX OHMOJOTHYECKUX TEOPHUSIX, KOHIEMUHUSIX, TMIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX W MpaBWIAX, COCTABIISIIOLIMX  COBPEMEHHYIO



€CTECTBEHHO-HAYUYHYIO KapTHUHY MHpA; O CTPOCHUHU, MHOrooOpasuu u
O0COOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHW3M, MOMYJISLMS,
BUJ, OuoreoneHo3, Ouocdepa); O BBHIJAOIIMUXCSI OTKPHITUAX U
COBPEMEHHBIX UCCJIEA0BaHUSAX B OUOJIOTUH;

O03HAKOMJICHHE OOYyYaloIMXcsi C METOJaMH TIO3HAHMS KUBOU
MPUPOJIBI:  UCCIIEAOBATEILCKUMU  METOJaMU  OHMOJIOTMYECKUX HAyK
(MOJIEKYJIIpHOW W KJIETOYHOW OHOJOTHHM, SMOPHUOJIOTUM U OUOJIOTUHU
Pa3BUTHSA, TCHETUKU U CEJICKIUU, OMOTEXHOJOTMU M CHUHTETHYECKOU
OMOJIOTMH, MAJCOHTOJOTUH, 3KOJIOTHH); METOJAMU CaMOCTOSTEIBHOIO
MPOBEJICHUS OMOJIOTMUYECKUX UCCIICIOBAHUMN B JJaOOPATOPUU U B MPUPOIE
(nabmroieHue, u3MepeHre, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIQJICHUE O0YUYarOIIUMHUCS YMEHUSMH: CAMOCTOSTEIIBHO HAXOIUTh,
aHAJM3UPOBATh M  HUCMOJb30BaTh OMOJIOTHYECKYIO  HHGOPMAIIHUIO;
NOJIb30BaThCsl  OMOJOTMYECKOM  TEPMUHOJOTHEH UM CHUMBOJIMKOW;
yCTaHABIIMBATh CBS3b MEXKIY pPa3BUTHEM OHOJOTHMM U COIUAIBHO-
DKOHOMUYECKUMU ¢ DKOJOTUYECKUMHU MPOOJIEMaMu 4YeIOBEUECTBA;
OIICHUBATh TIOCJICACTBUS CBOCU JICATEIBHOCTH 10 OTHOIIEHUIO K
OKpYXarollel MpUpOIHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 310POBBIO
OKPY>KAIOIIUX JIFOJIeH; 000CHOBBIBATH M COOJIIOIaTh MEPHI MPODUIAKTUKH
WH(QEKIUOHHBIX 3a00JICBaHUM, TpaBuiIa TOBEJACHUS B TIPUPOJEC H
oOecrnieuennss 0€30IIaCHOCTH COOCTBEHHOM JKU3HEIEATEILHOCTH B
Ype3BBIYAWHBIX CHUTYAIMSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTEepU30BaTh COBPEMEHHBIC Hay4dHbIE OTKpPBITUS B  00JacTu
OHOJIOTHH;

pa3BUTHE Yy OOYYaIOIIUXCAd WHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIlecce 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSIMH U
COBPEMEHHBIMU HCCIEAOBAaHUSIMU B OHOJIOTHH, PEIIAEMBbIMU  €I0

npooyieMamu, METOIOJIOTUEN OMOJIOTHYECKOTIO HCCIIEI0OBAHUs,
IIPOBEICHUS AKCIIEPUMEHTATbHBIX HCCIIEJOBAHUH, pEIICHHMS
OMOJIOTMYECKUX 3aJ1ad, MOJICITUPOBAHUS OHOJOTHYECKUX OOBEKTOB U
IPOIICCCOB;

BOCIIUTAaHUE Yy OOYYaIOIIUXCSl IIEHHOCTHOTO OTHOIICHHS K >KUBOH
Opupose B I1EJIOM W K OTIAEIbHBIM €€ OOBeKTaM U SIBICHUSIM;
dbopMupoBaHUE HKOJOTHYECKON, TC€HETUYECKOM TIpPaMOTHOCTH, OOIIeH
KyJIbTYypbl TOBEIAEHUSA B MPHUPOJE; UHTETPALlMd €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne O0YyJarOIIMMUCS KOMIETEHTHOCTH B PallMOHAIIEHOM
MIPUPOJIONOIB30BAHUMN (COOJIIOICHUE TpaBWJI TOBEACHUS B MPUPOJE,
OXpaHbl BHUJOB, JKOCHCTEM, OHWOC(]epbl), COXpaHEHHH COOCTBEHHOTO
3MI0POBbSI W 3J0POBBS OKPYXKAIOUIUX JIOJAeH (COOMIO/IeHus Mep
npouIIaKTUKA 3a0o0seBaHmM, o0OecrnieueHue 6e3omacHOCTH
KUZHEACATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsX MPUPOJHOTO U
TEXHOT€HHOTO0 XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUSI OMOJOTHMUECKUX
3HAHUW U YMEHHU B IOBCEJHEBHOM KU3HU,

CO37aHWE YCJIOBHHA JUIsl OCO3HAHHOTO BBHIOOpa OO0yYarOIUMUCS
WHIUBUIYaIbHON 00pa3oBaTeNIbHOW TPACKTOPUH, CHOCOOCTBYIOMICH

MOCJEeAYIOIIEMY npodeccruoHaaTsHOMY CaMOOTPEICIICHHUIO, B
COOTBETCTBUM C WHAUBUAYAJIbHBIMH HHTEpPECAMH M NOTPEOHOCTIMHU
peruoHa.

OOuiee 4KCIIO 4YacoB, OTBEJCHHBIX HAa H3yuyeHHE OWOJIOTMU Ha
yriIyOJIGHHOM YpOBHE CpeaHero odiiero odOpaszoBaHus, coctaBiseT 204



yaca: B 10 kmacce — 102 gaca (3 gaca B Heaemo), B 11 kmacce — 102 gaca
(3 gaca B HenenO).

Otbop opraHu3alMOHHBIX (POPM, METOJOB M CPEACTB OOYUYEHUS
OMOJIOTUM OCYIIECTBISETCA C YYETOM CHEHU(PUKH €ro COACpX aHUS U
HaIpaBJICHHOCTH Ha MPOAOHKEHHE OHOJOTMYEecCKOro oO0pa3oBaHUs B
OpraHu3alusax CpeaHero npodhecCuoHaNbHOTO U BHICHIET0 00pa30BaHMS.

OO0s3aTenpbHBIM  yCIIOBUEM  Npud  OOy4YeHHMM  OHMOJOTMM  Ha
yriayOn€HHOM  ypOBHE  SIBIISIETCS  NIpOBeNEeHHE J1a0OpaTOpHBIX U
npakTuyeckux pabor. Takxke ydacTue OOydaromMXCS B BBIIOJHEHUU
MPOEKTHBIX U Y4YEOHO-UCCIEA0BATENBCKUX paboT, TEMaTHUKa KOTOPBIX
onpejieNsieTcs] yYUTeJIeM Ha OCHOBE MMEIOIIMXCA MaTepuaibHO-
TEXHUYECKUX  PEeCypCOB W  MECTHBIX  MNPHUPOAHBIX  YCJIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mNporpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIAUT B
MIPOBEPKY rocyAapcTBeHHOM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus
pa3BuTus Ouosioruu. buosorudeckue HaAyKd ¢ HU3y4aeMble HMU
npoOsiembl. DyHAaAMEHTaNbHBIC, MPUKIAJAHBIE W TOHCKOBBIE HAaYUYHBIE
UCCJICJIOBAHUS B OMOJIOTHH.

3HaueHue Ouosioruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOUW KapTuHbl Mupa. I[Ipodeccuu, cBs3aHHbIe C OHOJOTHUEH.
3HaueHHe OWOJIOTMM B MPAKTUYECKOW JEATEIbHOCTH  4YeJIOBEeKa:
MEJIMIIUHE, CEIBCKOM XO035IUCTBE, MPOMBIIIJICHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlununeit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mengens, B. 1. Bepuanckuu, W. I1. [TaBnos, U.
N. Meunuko, H. W. Basuno, H. B. Tumodeen-Pecorckuii, JIx.
Yorcon, @. Kpuk, /. K. benses.

Tabmumpel 1 cxembl: «CBs3b OWOJOTMM C JAPYTHMH HayKamu»,
«Cucrema OMOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

XKupble cucTeMbl Kak mnpeaMmeT uzydeHus: Ouonoruu. CBoicTBa
KUBBIX CHCTEM: EJUHCTBO XUMHUYECKOIO COCTaBa, AUCKPETHOCTb U
LEJIOCTHOCTD, CIO0KHOCTh U YNOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3anus, CaMOBOCITPOU3BEEHNUE, pa3paKuMOCTh,
U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3aIiu )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIMH,
TKAHEBbIM, OPraHU3MEHHbBIM, MOMYJSIMOHHO-BUIOBOW, SKOCUCTEMHBIN
(buoreonenoTudeckuii), Ouochepnsiit. Ilpomeccrl, mnpoucxonsimue B
KUBBIX cucTeMax. OCHOBHBbIE MpPHU3HAKU >XUBOro. JKu3Hb Kak ¢opma
cyliecTBoBaHMs Marepuu. Hayku, u3ydaromue >KUBBIE CHCTEMBI Ha
Pa3HBIX YPOBHIX OpraHU3AIUU.

N3ydenne IKUBBIX CHCTEM. MeTOoabl OMOJOTMYECKON HayKH.
HaGmronenue, nsmepenue, SKCIIEPUMEHT, CUCTeMaTH3allvs, METaaHAIH3.
[TonaTne 0 3aBUCUMOM M HE3aBUCHUMOM IiepeMeHHOU. [LmanupoBaHue
skcniepumenTa. [loctaHoBka u mpoBepka runore3. Hynesas rumoresa.
[lonsitue BBIOOPKM W €€ JOCTOBEPHOCTh. Pa3zbpoc B OMONIOTHMYECKHX
naHHbIX. OUEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaToB. [IpudnHBI
HCKaXCHUSI PE3YyJbTATOB JSKcrnepuMeHTa. [loHsTHE cTraTtucTHYecKOro
TeCTA.

JdemoHncTpanumn

Tabmuuet w cxembl:  «OCHOBHBIE — TIPU3HAKA  JKU3HU,
«buonornueckue cucrembl», «CBOHCTBa KUBOW MaTepuu», «YPpOBHU
OpraHu3aluu KUBOU NpUpobl», «CTpoeHUE )KUBOTHOU KIETKH», « TkaHu
KUBOTHBIX», «CHUCTEMBl  OpraHOB  YEJIOBEUECKOr0  OpraHu3Ma,
«buoreornenos», «buochepar, «MeToIbI U3yUCHHSI JKUBOU TPUPOIIBI.

OOGopynoBanue: nadopaTopHoe OOOpYyAOBAHHWE JISI MPOBEACHUS
HaOJIIOACHUM, N3MEPEHUM, SKCITIEPUMEHTOB.



IIpakTuueckas padora «Vcrnonb30BaHUE pa3IUYHBIX METOI0B MPH
M3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Kinetka — cTpykTypHO-(DYHKIIMOHATBHAS €AMHUIA KUBOTO. McTopus
oTKpbITUsl KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus
(T. IUeann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKECHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.

MeTtoapl MOJEKYISIPHOM M KJIETOYHOM OMOJOTHM: MHKPOCKOIHUS,
xpomaTorpadus, anekTpodopes, METOJ MEUEHBIX aTOMOB,
muddepeHuranbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
U3zyuenue ¢urxcuposannvix  Kiemoxk. INEKTPOHHA MHUKPOCKOIHS.
Konghoxanvnas muxpockonusa. Bumanvnoe (npuosicusneHmoe) uzyyeHue
KJIeMOK.

JdemoHcTpanumn

IToptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilneinen, P.
Bupxos, K. M. bap.

Tabmumpelr u  cxembl: «CBETOBOH MHMKPOCKOI», «DJIEKTPOHHBIN
MUKpOCKoM, «IcTopust pa3BUTHS METOJIOB MUKPOCKOITHAN).

ObopynoBanue: CBETOBOM  MHUKPOCKOTI, MUKpOIIpEenapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIbHBIX KIICTOK.

IIpakTuyeckas padora «/3yueHue METOI0B KICTOUHONU OHOJIOTHH
(xpomatorpadus, anekTpodopes, nuddepeHmanTbHoe
neHtpudyruponanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHUYECKUI COCTaB KJIETKH. Maxkpo-, MHKPO- 51
yIBTPAMHUKPOIJIEMEHTHI. Boga u €€ ponib Kak pacTBOPUTENS, pEarcHTa,
y4acTHE B CTPYKTYpPUPOBAHHMM KIIETKH, TEIUIOPETYIsUUH. MuHepaabHbIe
BEIIECTBA KJIETKH, UX Ouosiornyeckasi poiib. Pojgp KaTHOHOB ¥ aHMOHOB B
KJIETKE.

Opranuyeckue BENIECTBA KJIETKU. bBHOJOTHMYECKUE TMOJIUMEPHI.
benku. AMHUHOKUCIOTHBIM cocTaB OenkoB. CTpYKTyphl O€IKOBOM
Molekynbl. [lepBuuHas cTpykrypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpEeTUYHAsA, YETBEPTHUUHAA CTPYKTYphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccuduxanus 6enkoB. buonorndeckue ¢hpyHakimn 6eakoB. [lpuonai.

VYrneBoasl. MoHOcaxapuapl, aucaxapuibl, OJUrOCaXxapuibl U
nonucaxapuipl. OOImuKiA MIaH CTPOEHUS U (PU3NKO-XUMUYECKHUE CBOMCTBA
yraeBooB. buonorunueckue GyHKIIUN yTIEBOIOB.

Jlumunel. T'uapodunbHo-TuapodoOHBIe cBoMicTBa. Kimaccudukamnms
munuaoB.  Tpurnuuepuasl,  ¢GocHOIUNUAB,  BOCKH,  CTEPOHUJBI.
buonornueckne pyHkimu aunuaoB. OOmme cBOWCTBA OMOJOTHUCCKUX
MeMOpaH —  TEKy4ecTb, CIHOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxkneunossie kucinotel. [JHK u PHK. CrpoeHne HyKIEHMHOBBIX
kucnor. Hykneotuael. IlpuHnmn komrmementapHoctd. [IpaBuio
Yapradda. Crpykrypa JHK — nBoitHas cnupans. MecToHaxoxaeHue u
ouonornyeckue pynkmun JJHK. Buast PHK. @ynkmun PHK B kieTke.

Crpoenue Monekyiabl AT®. Makpospruueckue CBSI3U B MOJIEKYJIE
ATO®. buonornyeckue Gpynkiuu ATD. BoccTaHOBIEHHBIE TIEPEHOCUNKH,
ux QyHkoun B KiIeTKe. [lpyeue wuyxneozuompughocpamer (HTD).
CexBenupoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
nPOMeOMUKU.



CtpykTypHass Owuosiorus: OuOXMMHUYECKHE U OuoduU3nvecKkue
HCCIIEJIOBAHUSI COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYIL.
Mooenuposanue cmpyKmypol u Qynkyus OUOMOLEKYIL U UX KOMNIEKCO8.
Komnviomepnwiii ouzaiin u opeanuueckuul cunme3 OUOMONEKYI U UX
HEenpupoOHbIX AHANI0208.

JdemoHcTpanumn

[optperst: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
Opanknul, @. Canrep, C. I[Ipy3unep.

Juarpammel: «PacripeneneHne XUMUUECKUX DJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeeneHne XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmumet u  cxembl: «lleproguueckas TabnauIa XUMHUYECKHUX
a7eMeHTOB», «CTpO€HHE MOJICKYJIbl BOJIbI», «BemecrBa B cocTaBe
opranu3mMoBy», «CTpoeHHe MOJeKylbl Oenka», «CTpyKTypbl OEIKOBOM
MOJIEKYJIBD», «CTpoeHHuEe MOJIEKYJ YIJIeBOJIOB», «CTpoeHHe MOJeKyI
TUNUI0BY, «HykienHoBbIe KUCIOThIY, «CTpoeHne MoJieKysbl ATD.

O6opynoBaHue: XUMHYECKasl TIOCYyla U 000pyI0BaHUE.

JlabopaTopHass paGora «OOHapyxeHHE OCIKOB C IOMOIIBIO
KaueCTBEHHBIX PEaKIUuiiy.

JlaboparopHas pabora «VccinenoBaHue HYKJIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunel  KIETOK:  DyKapuOTHYECKass U IPOKaAPHOTHYECKAs.
CtpykTypHO-(GYHKIIMOHAIBHBIE O0pa30BaHUs KIICTKH.

Ctpoenue npokapuoTuueckoi kietku. Kinerounas cteHka Oaktepuid
u apxer. OcoOEHHOCTU CTpOEHHUs TeTepoTpodHON U aBTOTPODHOU
IPOKAPUOTHUYECKUX KIETOK. MeCcTO U poiib MPOKapUOT B OUOIEHO3aX.

Ctpoenre u (GYHKIUOHUPOBAHHE JYKAPUOTUYECKOM  KIIETKH.
[Tna3maTuyeckas MeMOpaHa (mma3maiieMma). Crpykrypa
I1a3MaTHYECKON MeMOpaHblI. Tpancnopt BEILECTB yepes
IIa3MaTHYECKYyI0 MeMOpaHy: MaccuBHbIM (quddys3us, obOneruyéHHas
muddy3usa), aKkTUBHBIM  (NMMEPBUYHBIA W BTOPUYHBIA  aKTHBHBIN
tpancnopt). I[lomynponumaemocts MemOpaHwl. Pabora  Harpuii-
KaJMEeBOTO Hacoca. OHOIMTO3: MUHOIUTO3, (Paronuro3. DK30IMTO3.
Krnerounas crenka. CTpykTypa v GyHKIIUN KIETOYHOU CTEHKH PACTCHH,
rpu0oB.

[utonnaszma. I{uTo3zomnbs. IluTtockener. JIBHUKEHME LMTOIMIA3MBI.
Opranouasl  kimetkn.  OmHOMEMOpaHHBIE ~ OPTaHOWABI  KIIETKHU:
supomutazmarnueckas cetb (JIIC), anmapar ['onbaxu, JIU30COMBI, HX
cTpoeHue u GyHKIUHU. B3auMocBSI3b OJHOMEMOpPAHHBIX OPTaHOWIOB
kieTku. CTpOeHHE TpaHyJApHOrO peTUKylyma. Mexanusm Hanpasienus
benxos 6 OIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHUHTE3 KIETOUYHBIX
MeMOpaH. ['maakuii (arpaHylsSpHBIN) 3HIOMIA3MATUYECKUN PETUKYITYM.
Cexperoprast Qyskiusi anmapara [ompmxu. Moouguxayus 6enkos &
annapame [onvoxcu. Copmuposka 6enkoe 6 annapame 1 0ab0dxcu.
Tpancnopt BellecTB B KiIeTKe. Bakyoln pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOWABI KJIETKHA: MUTOXOHIPHUH, IIACTUIBI.
llpoucxooicoenue mumoxonoputi u  naacmuod. Cumbuocenez (K.C.
Mepeoickosckuiti, JI. Mapeynuc). CtpoeHre U QyHKIIUA MUTOXOHIPUU U
mnactun.  [lepBuuHble,  BTOpPUYHBIE W CJOXKHbBIE  IUIACTHU]IbBI



(POTOCHHTE3UPYIOUIUX  3YKApUOT.  XJIOPOIUIACTBI,  XPOMOILJIACTHI,
JICUKOIIACTHI BBICILIUX PACTCHUMN.

HememOpannbsie opradouasl kietku CtpoeHue u  (QyHKIUH
HEeMeMOpaHHBIX OPraHOUJOB KJIeTKU. Pubocomsl. [Ilpomescymounsvie
Qunamenmoi. MukpoDUIaMEHTBL. AKMUHOBbIE  MUKPODUIAMEHMDL.
MpbiieyHbIe KIETKU. AKMUHOBbIe KOMNOHEHMbl HEeMbIUEYHBIX KIemOK.
Muxkpotpybouku. Kierounsiii nientp. CTpoeHue U ABUKEHUE KT'YTUKOB
u pecHuyek. Mukporpybouku uuroruazmel. Lentpuons. benku,
accoyuuposanmvle ¢  MUKpouiameHmamu U MUKpOmpyOOuKamu.
Momopnuvie b6enxu.

SAnpo. OOonouka sigpa, XpOMaTHH, KapHOILIa3Ma, SJPBIILIKH, HX
cTpoeHue U QpyHKIuU. AnepHbiit 6eakoBbIi MaTpuke. [IpocTpancTBeHHOE
pacnoyio)KeHHE XPOMOCOM B HUHTEpPazHOM siApe. IyxpomamuH u
eemepoxpomamut. benku XpomaTHHa — TUCTOHBL. J{uHamuka s0epHOol
06on0uKU 6 Mumose. Hoepuulii mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAA XapaKTEPUCTHKA KIIETOK
AYKapHOT (pacTUTENTBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupt u cxembl: «CTpoeHHE DJYKapUOTHYECKOW KIIETKH,
«CTpoeHHE KHUBOTHON KIETKH», «CTpPOEHUE PACTUTENBHON KIETKWY,
«CTpoeHue MHUTOXOHApUMN», «Aapo», «CTpoeHrne NpOKAPUOTUYECKOU
KIJIETKH.

O6opynoBaHue: CBETOBOM  MHUKPOCKOII, MUKPOIpENnapaThl
PaCTUTENbHBIX, JKUBOTHBIX KIJIETOK, MHKpPOIpEnaparbl OaKTEepHaIbHBIX
KJIETOK.

JlabopaTopHasi padora «l/3yueHne CTpOEHUs KJIETOK Pa3IuyHbIX
OpraHU3MOBY.

IIpakTuyeckass padora  «l3yueHwe CBOHCTB  KJIETOYHOM
MeMOpaHbI.

JlaGoparopnass  padora  «McciaenoBaHue — 1IasMoiM3za U
JEIIa3MO0JIi3a B PACTUTEIbHBIX KIETKaX».

IIpakTuyeckass padora «/3ydeHue ABMXKEHUS IMTOILIa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccuMuUNSAIUA M JUCCUMUWIISIUS — JIBE€ CTOPOHBI METa0oJM3Ma.
Tuner oOMeHa BemecTB: aBTOTPOMHBIM M TeTepOTPOHBIN. YdacThe
KHCIIopoAa B OOMEHHBIX IIpolleccax. ODHEpPreTuyeckoe obOecredeHue
kietku: npespameane AT® B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIN
XapakTep peakiuii KIeTouHoro metadbonmzMa. GepMeHTHI, UX CTPOCHHE,
cBoiicTBa 1 MexaHu3M JaeicTBusi. Kodbepmentsl. OTinnuns GepMeHTOB OT
HEOPTaHWYECKUX  KaTajau3aTopoB.  beIKu-aKTHUBATOPHI W OCNKU-
WHTHOUTOPHI. 3aBHUCHUMOCTh CKOPOCTH (EPMEHTATUBHBIX PEAKIUNA OT
pa3IUYHBIX (PAKTOPOB.

[IepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KIeTKe. DOTOCHHTES.
Anokcucennblli U OKCU2eHHwlll  pomocunme3 Yy bakmepuil.
Ceemocobuparowue nuemenmsl U NUSMEHMbl PEeaKYUOHHO20 UYEeHmpa.
Ponp xmopomnactoB B mporiecce (orocwHTe3a. CBeToBas W TEMHOBAs
daszel.  @omoowvixanue, Ci., Cs. u CAM-munvr Gomocunmesa.
[IponyktuBHOCTh (PoTOCHHTE3a. BiusiHue pasznuyHbix (akTopoB Ha
CKOpoCTh (POTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.



XEMOCHUHTES. Pa3noobpa3ue OPraHU3MOB-XEMOCUHTETUKOB:
HuTpuduIUpyonme OakTepuu, Kejne300akTepuu, cepobaKTepuw,
BOJOPOJIHbIE OAKTEpUH. 3HAUEHHE XEMOCUHTE3A.

AnaspoOHbIe opranu3mel. Buasl opoxenus. [IpoaykTel OpoxkeHus u
X MCIHOJb30BaHUE YEIOBEKOM. AHAa’pOOHBIE MHUKPOOPTraHU3Mbl Kak
00BEKThI OMOTEXHOJIOTUU U BO30YIUTENNU OOJIE3HEH.

AdpoOHBIE  OpraHM3Mbl. OJTamnbl  JHEPreTUYECKOro  OOMeHa.
[loaroroButenbHbI ATam. ['NHUKOIU3 — OECKUCIOPOAHOE paclleIieHre
TJIFOKO3bI.

buonoruyeckoe OkuCI€HHWE, WIA KIETOYHOE JibIxaHue. Poib
MUTOXOHJIpUU B Tpolueccax Ouosoruueckoro oxkucinenus. Luknnueckue
peakiuu. OxucnurtenbHoe GochopriupoBaHue. IHepeusi MemOpanHo2o
epaduenma npomornos. Cumme3 ATD: paboma npomouunou ATD-
cunmasvl. llpeumyniecTBa a’poOHOro myTu OOMeEHa BEIECTB IMepea
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsr: dx. [Ipuctnu, K. A. Tumupsazes, C. H. Bunorpaackuii,
B. A. Onrensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabmuupsl 1 cxembl: «DOTOCUHTE3», «DHEPreTUUECKUN OOMEH,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTERY.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, 0OOOpyJOBaHHE s
MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX MUKPOTIPETapaToB.

JlaGoparopHas pabora «/3ydyeHue KaTaaIuTUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlabopaTopHas padora «3yuenue bepMeHTaTUBHOTO
pacueIyieHuss MEepOKCHIA BOJAOPOJAa B PACTUTENIBHBIX M KMUBOTHBIX
KIJIETKaX)».

JlabopaTopHasi padora «CpaBHEHHE TpOIECCOB (POTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHass pabora «CpaBHEHHE TIPOIICCCOB OpPOXKEHUS W
JIBIXaHUS.

Tema 7. HacaeancrBenHass uHpopManus U peaausanuss eé B
KJIeTKe

Peakuun matpuuHoro cuHtesa. IIpMHIUIT KOMIIJIEMEHTApHOCTH B
peakuusax  MaTPUYHOTO  CUHTe3a. Peamn3anus  HACIEICTBEHHOU
uHopmanmu. ['eHeTHYeCKHid KO, ero cBoicTBa. TpaHCKpUTIIUS —

MAaTPUYHBII CHHTE3 PHK. [IpuHIUIIBL TPAHCKPUIILUH:
KOMIUJIEMEHTAPHOCTb, AHTUNAPAIUICIIBHOCTD, ACHMMETPUYHOCTb.
Cospesanue  mampuunvlx ~PHK 6  asykapuomuueckou  Kiemke.
Hexkooupyrowue PHK.

Tpancosauuss u  e€ ostanbel. Yuactue TtpaHcnopteix PHK B
OmocuHTe3e Oenka. VYcinoBus OuocuHTe3a Oenka. KomupoBanue
aMUHOKUCIOT. Ponbs pubocoM B OrocuHTe3€e Oelka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus
reHoMa y MPOKApUOT U DYKapuoT. Perynsdiuss akTUBHOCTH T€HOB Yy
npokapuoT. ['unore3a onepona (. XKakoO, XK. Mano). Morexyrapuvle
MexaHusMuvl IKcnpeccuu 2eHog 'y aykapuom. Ponv xpomamuna 6
peaynayuu pabomol ceHos. Perymnsius 0OMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycbl — HekineTouHble (OPMBI KU3HU M OOJUTaTHBIE MApPa3UTHI.
CrpoeHue  mOpoCTBIX M CIOXKHBIX  BHUPYCOB,  PETPOBUPYCOB,



6akrepuodaroB. Kuznennwiii yuxn /{HK-cooepocawux eupycos, PHK-
cooepaxcawux eupycos, bakmepuogazos. Obpamuas mMpaHCKPUNYUS,
pesepmasa, uHmezpasa.

BupycHble 3a0o0neBaHus 4yenoBeKa, KUBOTHBIX, pactenuid. CIIN/,
COVID-19, counanbHbie U MEAUIIMHCKUE TPOOITIEMBI.

buoungopmamura: ummeecpayus u aumanuz OOILUWUX MACCUBOS
(«bigdata») cmpyxkmypuvix 6uonocuueckux oamnvix. Hanomexnonoeuu 6
ouonocuu u meouyure. llpoepammupyemvie gynxyuu denxos. Cnocoobul
00CMAaBKU JIeKapcms.

JdemoHcTpanumn

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

Tabmuuel u cxeMmbl: «buocuHTe3 Oenka», «l'eHeTHUYECKHH KO,
«Bupyce», «bakrepuodarny.

IIpakTnueckas padora «Co3ganue MoeIu BUPYyCay.

Tema 8. ’KusHeHHbII MUKJ KJICTKHU

Krnerounsrit iy, ero nepuoasl u perymsuus. Marepdasza u MuTos.
OcobOeHHOCTH TIpoleccoB, MpoTekaromux B wuHTepdase. Iloaroroska
KJIeTKHn K  genenuto. [IpecunTteTndeckuit  (MOCTMUTOTHYECKHI),
CUHTETUYECKUH W TIOCTCUHTETHYECKUN (MPEMUTOTUYECKUIN) TIEPHUOJIbI

uHTep(Paszbl.
Marpuunsiii cunte3 JJHK — permukanus. [Ipunuunel pennukanuu
JIHK: KOMIIJIEMEHTApHOCTB, IIOJIyKOHCEPBAaTUBHBIN CHUHTE3,

aHTUNapauieIbHOCTh. Mexanusm perukanuu  JIHK.  Xpomocomsl.
Ctpoenne xpomocoMm. Termomepsl u Temomepaza. XpOMOCOMHBIN Habop
KJIETKA — KapuoTul. JUIUIOMIHBIA M TarIOUAHBIA HaOOPHI XPOMOCOM.
["'omonoruunbie XpoMocoMbl. [1os10BbIE XPOMOCOMBI.

Henenne kietku — MuTo3. CTaMM MUTO3a U MPOUCXOAIINE B HUX
nporuecchl. Tunbl mMuto3a. Kapuokunes um uurtokuHes. buonoruueckoe
3HaYEHUE MUTO3A.

Perynsanuss muTOTHMUYECKOro IMKIa KIETKH. I[Iporpammupyemas
KJIETOYHAsI THOEIb — aronTo3.

Knerounoe smpo, XpoMocombl, (YHKIIMOHAIbHAS TE€HOMUKA.
Mexanuzmor npoaugpepayuu, oughpepenyuposku, cmaperus u ubenu

knemok. «llugposas knemka» — Ououngopmamuyeckue Mooeau
DYHKYUOHUPOBAHUSL KIIENKU.
JdeMoHCTpamuu

Tabmuiel ¥ cxeMbl: <«OKHM3HEHHBIM ITUKI KIETKW», «MHUTO3»,
«Ctpoenue xpomocomy, «Perukanus JJTHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpompemnapaTsl: «MuTo3
B KJIETKaX KOpEIKa JyKay.

JlaGoparopHasi pabGora «l3ydyeHue XpoOMOCOM Ha TOTOBBIX
MHKpOIIpernapaTax».

JlabopaTopHasi padora «HabmroneHne MuTo3a B KIIETKaX KOHIMKA
KOpEelIKa Jiyka (Ha TOTOBBIX MUKpOMpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe paszHooOpasue opraHu3mMoB. OIHOKJIETOYHBIC,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCcOOEHHOCTH CTPOCHHS W JKU3HEACATEIHBHOCTA OJHOKICTOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJJHOKJIECTOUHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OpraHUu3MBbl.



B3anmocBs3b yacTeli MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHu, Oprassl
U cucTeMbl opraHoB. OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pactenuil. TUIbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAasi,
MOKPOBHAsI, TMPOBOJsIIAsA, OCHOBHAas, MexaHuuyeckas. (OcoOEeHHOCTH
cTpoeHusi, GYHKIMI U pacoOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M YEJIOBEKA. THWNBI KUBOTHBIX TKAHEW:
SMUTENUaIbHasI, COCAUHUTEIbHAS, MBbIIICUHas, HepBHas. OcOOEHHOCTH
CTpoeHHUs, (DYHKIIMHA U PACIOJIOKEHUS TKAHEH B OopraHax »UBOTHBIX U
YEJIO0BEKA.

Opranbl. BereratuBHbIE W TE€HEpPATUBHBIE OpraHbl PacTCHUM.
OpraHbl ¥ CUCTEMBI OPTaHOB KHUBOTHBIX U 4esioBeka. DYHKIIMU OPTaHOB
U CUCTEM OPraHOB.

Omnopa Tena  opranmm3moB. Kapkac  pactenuil.  CKeneTsl
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHblli u
BHYTpEeHHUM ckeneT. CTPOCHUE U TUIIBI COETUHEHUS KOCTEH.

JIBr>keHrne OpraHu3moB. J[BMIKEHUE OJHOKJIETOYHBIX OPraHU3MOB:
aMEOOuHOE, JKTYTUKOBOE, PECHUYHOE. JI[BUKEHHWE MHOTOKIECTOYHBIX
pacTeHuii: TPOMU3MBbI U HACTUU. J[BUKEHUE MHOTOKJIETOYHBIX KMBOTHBIX
U 4ejoBeKa: MblleyHas cucrtema. Peduiekc. CKeleTHBIE MBIl U UX
pabora.

[Iutanue opranm3mosB. lloryomieHne BOJIBI, YIVIEKMCIOrO Tra3za M
MUHEPAIBHBIX  BEIIECTB  PACTCHUSIMH. [Tutranue KUBOTHBIX.
BayTpunonoctHoe W  BHYTPUKJIETOYHOE TuiieBapeHue. llutanue
NO3BOHOYHBIX  KUBOTHBIX. OTAENbl  MUIIEBAPUTEIIBHOIO  TPAKTA.
[InmeBapurenbHble xenessl. [lumeBapuTenbHas cucTeMa 4eyioBeKa.

JIpixanue opraHu3MoB. JlpixaHue pacTeHuil. JlpIXaHUE >KUBOTHBIX.
Huddy3us razoB uepe3 MOBEPXHOCTh KieTKkH. KoxHOe bIXaHue.
JlpixaTenbHasi OBEpXHOCTh. JKabepHoe u n€royHoe abixaHue. Jprxanue
MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. ODBOJIOIUOHHOE YCIOXKHEHHE
CTPOECHUs JIETKUX TO3BOHOYHBIX JXMBOTHBIX. JlpIXaTenbHas cHUCTEMA
yeaoBeKa. MeXaHu3M BEHTWISALMU JETKUX Y NTUL U MIIEKONHMTAOIIUX.
Perynsuus npixanus. [{pixatenbHbie 00bEMBI.

TpaHcopT BEMIECTB y OpPraHu3MOB. TpaHCHIOPTHBIE CUCTEMBI
pactennii. TpaHncnopt BemEeCTB y )KUBOTHBIX. KpoBeHOCHAas cucteMa u €€
oprabl. KpoBeHOCHas cucrema ITO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
Ceparle, KpOBEHOCHBIE COCYIObl U KpoBb. Kpyru KpoBooOpalieHws.
OBOJIIOIMOHHBIE ~ YCIOKHEHUSI  CTPOEHUSI KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Brinenenue y oprannsMoB. Beinenenue y pacrenuid. Beigenenue y
#&UBOTHbIX.  CokpaturtenbHble  Bakyoiu.  OpraHbl  BbIJEICHUS.
OunbTparus, ceKpelus u 00paTHOE BCAChIBAHNE KaK MEXaHU3MBI paOOThI
opraHoB BbleneHUs. CBsi3b MOJOCTH TeJa C KPOBEHOCHOW W
BBIJICJINTEIILHOM CHCTEMaMU. BbiieieHue y MO3BOHOYHBIX XKUBOTHBIX H
genmoBeka. [loukn. Ctpoenne wu  (GyHKIIMOHUpOBaHHWE HedpoHA.
OO6pa3oBaHue MOYH y YEJIOBEKA.

3amMTa y OpraHu3MOB. 3alIUTa y OJHOKJIETOYHBIX OPraHU3MOB.
Cnopel OakTepuil W LUCTHI NPOCTEUIIMX. 3alIUTA Y MHOTOKJIETOYHBIX
pactenuil. Kyrtukyna. CpencrBa NMacCUBHOM M XMMHUYECKOM 3allIUTBHI.
OUTOHIIHUIBI.

3ammTa |y MHOTOKJIIETOYHBIX JKMBOTHBIX. [IoKkpoBBI H  uX
MPOU3BOJIHBIC. 3alllUTa opraHu3Ma oT Oosie3Heil. MmyHHast cucrtema



yenoBeka. KieTOuHbIl M TyMOpaJbHBII UMMYHHTET. BpOXIEHHBIN U
NPUOOPETEHHBIA CEUM(PUUECKU HMMYHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHoro ummynurera (I Dpnux, ®@. M. bepuer, C. ToHerana).
BocnanurenbHble OTBETHI OPraHu3MoB. Posib BpOXKIAEHHOIO UMMYHUTETA
B Pa3BUTHH CUCTEMHbIX 3a00JIEBAHUM.

PaznpaxxumocTs M perymauus y opraHu3MoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucshl. Pa3apakxuMocTs U peryisanus y
pactenuii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBhass cucremMa u pedrekTopHas peryiasiuus y >KHUBOTHBIX.
HepBnas cucrema u €€ oTaensl. JBOJIOLMUOHHOE YCIOKHEHHUE CTPOCHHMS
HEPBHOM CHUCTEMBI Y KUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra TO3BOHOYHBIX
KUBOTHBIX. Pediexc u peduektopHas ayra. be3yciaoBHbIE U YCIOBHBIE
pedIieKchl.

I'ymopasibHass perynsiuus U SHIOKPUHHAs CUCTEMa >KUBOTHBIX U
yenoBeka. JKene3pl dHIOKPUHHOW CHCTEMBI M MX TOPMOHBI. [leiicTBue
TOPMOHOB. B3anMOCBs3b HEPBHOW M YHAOKPUHHOW cUCTeM. [ 'mnoranamo-
runoduzapHas cuctema.

JdemoHcTpanumn
[Toptper: W. I1. I1aBnos.
Tabnuiel U CXEMBI: «OTHOKJIETOYHBIE BOJIOPOCIINY,

«MHorokJierouHslie Bogopocin», «bakrepuny, «IIpocreimmer, «Opranbl
IBETKOBBIX pacTeHuil», «CUCTEMbl OPraHOB MO3BOHOYHBIX KHUBOTHBIX,
«BHyTpeHHee cTpoeHHne HacekoMbix», «Tkanu pacreHuit», «KopHeBbie
cuctembl», «Ctpoenue crebis», «CTpoeHHe JHUCTOBOM IIACTUHKN,
«Tkann  xuBOTHBIX», «Ckener d4enoBeka», «llumeBapurenbHas
cuctreMa», «KpoBeHOCHass cucreMa», «/lpIxaTenbHas cHCTEMay,
«HepsHas cucrtema», «Koxa», «MbllieyHas cucteMa», « BeinenurenbHast
cucreMa»,  «OHIOKpHHHas  cucrema»,  «CTpPOEHHE  MBIIIIbDY,
«Mmmynurer», «KuiieuHononoctueiey, «CxeMa NUTaHUS PACTEHUN»,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue
ruapb», «CTpoeHHe IuUlaHapuu», «BHyTpeHHEE CTpOEHHUE I0KIEBOTO
yepsi», «HepBHas cucrema pwiO», «HepBHas cucrema JSTYIIKH,
«HepBHasg cuctema mnpecmbikaromuxcs», «HepBHas cucrema nTULY,
«HepBHas cucrema Miekonutaromux», «HepBHas cuctemMa yenoBekay,
«Pedmexcy.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKPOIpENnapaThbl
OJHOKJIETOYHBIX OPraHU3MOB, MHKpOIIpenapaTbl TKAHEH, PAKOBUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHUX, JKUBBIE DK3EMIUISPHI
KOMHATHBIX PacTEHUM, TrepOapuu pacTeHUU Pa3HBIX OTACIIOB, BIAKHBIC
Ipernaparsl  XHUBOTHBIX,  CKEJIETHl  ITO3BOHOYHBIX,  KOJUICKUIUHU
0ECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelOBeKa, O00OpyqoBaHUE s
JEMOHCTpPAlMd IMOYBEHHOIO W BO3AYIIHOIO MUTaHHUS PACTEHHU,
pacHieTuieHdss Kpaxmajga ¢ O€lKoB T1oj JAceicTBHEM (HEPMEHTOB,
o0opyaoBaHUE MJisi JEMOHCTPAIMU OMBITOB MO W3MEPEHUIO JKMU3HEHHOU
€MKOCTH JIETKMX, MEXaHU3Ma [IbIXaTCJIbHBIX JIBUKCHUH, MOJIEIIH
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX).

JlaboparopHass pabdora «l3ydyeHue OpraHoB  IIBETKOBOIO
pacTeHus».

Tema 10. PazmHokeHre u pa3BUTHE OPraHU3MOB



@opMbl  pa3MHOXKEHHMsSI ~ OpraHuU3MOB:  Oecnosioe  (BKJIOuas
BEreTaTUBHOE) U TMOJIOBOE. BUJibl 6ecronoro pa3aMHOXKEHHUS: MOYKOBaHUE,
cropyJssiusi, parMeHTaIrs, KIOHUPOBaHUE.

ITonoBoe pasmHoxenue. [losoBble KIIEeTKHM, WM raMeTsl. Menos.
Craguun wmenio3a. IloBenenue xpomocoM B Meio3e. KpoccuHrosep.
buonornuecknit CMbICI M€M03a MU IIOJOBOTO Itpouecca. Meno3 u ero
MECTO B KU3HEHHOM IIUKJIE OPTraHU3MOB.

[Ipen3aponsiieBoe pa3Butue. I'amerorenes y uBOTHbIX. [1os10BBIE
xene3pl. OOpa3oBaHUe W pa3BUTHE MOJOBBIX KJIETOK. CriepMaTroreHes u
oorene3. CTpoeHHE MOJIOBBIX KIIETOK.

OmnonoTrBopeHre W SMOpPUOHATBHOE  Pa3BUTHUE  HKUBOTHBIX.
CrniocoObl O1I0I0TBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe pa3BUTHE OpraHU3MOB (oHTOTEHE3).
OMOpHOJIOrus — HayKa O pa3BUTHU OpPraHu3MoB. Mopgozenez — oOHa u3
2nasHblx npobnrem smopuonoeuu. Kownyenyus mopghocenos u mooenu
mopghoeenesa. Ctanuu SMOpUOTreHe3a )KUBOTHBIX (HA TIpUMeEpE JISATYIIKH).
JHpoOnenue. Turbl TpOOIEHUS. Jlemepmunuposannoe u
HeoepMunuposannoe  Opoobaenue.  brnacmyna,  munvt  G6aacmyai.
OcobeHHOCTH APOOICHUS MIICKONMUTAONINX. 3apOJBIIIEBbIe JTUCTKH
(ractpyssiiiust). 3akiiajika OpraHOB M TKaHEH W3 3apOJBIIIECBBIX JTUCTKOB.
B3aumnoe BIIUSIHUE yacTeu pa3BUBAXOLIETOCS 3apo/bliia
(amMOpuoOHaNbHAS UHIAYKINS). 3aKiIajika TjaHa CTPOCHUS KUBOTHOTO KakK
pe3yibTaT HUepapXUUeCKUX B3aUMOJICHCTBUN TeHOB. BiusHue Ha
AMOPHUOHATBHOE Pa3BUTHE PA3IMYHBIX (DaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue KUBOTHBIX. [locTOMOpHOHANBHBIA MEPUO.
[Ipsmoe wu Hempsmoe pasButHe. Pa3zputue ¢ Meramopdo3om y
0€CrO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHHe
IPSIMOTO M HEMPSIMOT'O Pa3BUTHSI, UX PACHIPOCTPAHEHHE B MpUpoze. TUmsl
pocTa KUBOTHBIX. DAKTOPHI PEryJsAllMM POCTa KUBOTHBIX M YEJIOBEKA.
Craguu MOCTAMOPHOHATIBHOTO PA3BUTHUSI Yy JKMBOTHBIX M YEJIOBEKA.
[lepuonbl onTorenesa yenoreka. CTapeHUE U CMEPTh KaKk OMOJIOTUYECKUE
IPOLIECCHI.

PasmHoxkeHnne u pasButue pacteHuid. ['ametodur u cropodwur.
Meiio3 B XM3HEHHOM IMKIJIe pacTeHuil. OOpa3oBaHHE CIIOp B Ipoliecce
Mmero3a. ['ametroreHe3 y pacteHuid. OMIOOOTBOPEHHUE U Pa3BUTHE
pPacTUTENbHBIX OpPraHuW3MOB. J[BOMHOE OIUIOJJOTBOPEHUE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHNe U Pa3BUTHE CEMECHH.

MexaHu3MBbI pETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHncTpanumn

IToptpetsr: C. I'. HaBamun, X. [IIneman.

Tabmuuet u  cxembl: «BeretatuBHOE pasMHOXKeHUE», «THIbI

0eCII0I0T0 Pa3MHOKECHUS, «Pa3sMHOXeHHE XJIaMHUJIOMOHAIbI»,
«Pa3MHOXkEHME  3BIVIEHB», «Pa3MHOXeHHEe  TUApb», «Menosy,
«XpOMOCOMBI», «I"ameTorenes», «CtpoeHue  SULEKIETKH U

cnepmarozonsia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsimoe wu
HEenpsiMOoe  pa3BuTHe», «Pa3BuTme Maickoro kyka», «Pa3Butue
capanun», «Pa3zButne narymkn», «J/[BoiiHOE OIUIOAOTBOpPEHHE Yy
LIBETKOBBIX pacTeHui», «CTpoeHUE CEMSH OJIHOJOJIbHBIX U JABYAOJBHBIX
pacteHuin», «JKU3HEHHBIN UK MOPCKOM KanmycCThl», « KU3HEHHBIA UK
Mxay, «KW3HEHHBIN UK TAHOPOTHUKAY, «KM3HEHHBIN UK COCHBI».



O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHKPOTIIPENapaThl
SUUEKJIETOK U CIEPMATO30UA0B, MOJIeNb «L MK pa3BUTHA JISTYLIKI.

JlaGoparopHasi padora «/3yueHue CTpOECHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpenapaTaxy.

IIpakTnueckas pabora «BbIABIEHHME TNPU3HAKOB CXOJCTBA
3apoIbIIIEeH TO3BOHOYHBIX KUBOTHBIX.

Jlaboparopnass padora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS
BBICILIMX PACTECHUI.

Tema 11. T'eHerTMmka — HayKa o0 HAaCJeICTBEHHOCTH U
H3MEHYUBOCTH OPraHU3MOB

Ucrtopust cTaHOBIEHUS U pa3BUTHS T€HETUKHU Kak Hayku. PaGoTsr I'.
Menpgens, I'. ne ®puza, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B
pazButuu renetuku. Pa6oter H. K. Konsiioa, H. U. BaBunosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, [O. A. ®umunuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUUYECKHUE TMOHSATUA W CHUMBOJIBL. ['OMOJIOTUYHBIE
XpOMOCOMBI,  aJJICJIbHbIE€  TE€Hbl,  AJbTEPHATUBHBIE  MPU3HAKH,
JTOMUHAHTHBIA W PELECCUBHBIM MPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA,
yucTas JUHUA, TUOpWAbL, TeHotur, QeHotun. OCHOBHBIE METOJIbI
T€HETUKHU: THOPUIIONOTHYECKUH, IUTOJIOTHYECKUM, MOJICKYJISIPHO-
FCHETUYECKHH.

JdemoHcTpanumn

[Toptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koxsuos, H.
M. Basunos, A. H. benosepckuii, I'. JI. Kapmeuenko, [O. A.
Ounumnuenko, H. B. Tumodees-Peconckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTtopHas paGora «/[po3odmia kKak OOBEKT T€HETHUECKHX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHmens — 3aK0H
eauHoo0pasus ruOpUI0B IEPBOTO TTOKOJICHUS. [TpaBuio
JTOMUHUpPOBaHUSA. Bropol 3akoH MeHaens — 3aKOH pacuCIUICHUS
npu3HakoB. [luTomornyeckre OCHOBHI MOHOTHOPHIHOTO CKpPEIMBAHMS.
I'uniores3a 4uCTOTHI raMer.

AHanuzupymoniee  ckpemuBaHue. [IpoMexyTOUHBIM  xapakTep
HACJIEJOBaHUA. Pacmiennienne MIPU3HAKOB npu HEIOJHOM
JOMHUHUPOBAHUM.

HuruOpuaHoe ckpemmuBanue. Tpertuili 3akoH MeHzaens — 3aKoH
HE3aBUCHUMOI0 HAcCJENOBaHUs NPU3HAKOB. lluTonorudeckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

Cuemiennoe HacienoBanue mnpuszHakoB. Pabotrer T. Moprana.
CueruieHHOE HACIIEIOBAHME T€HOB, HAPYIICHUE CLEIUICHUS MEXIY
reHamu. XpoMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH.

I'enernika mnosa. XpOMOCOMHBIM MEXaHHW3M ONPEAEIEHUs IToJa.
AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TE€TEPOraMETHBIN
non. l'eHeTmueckas CTPYKTypa MOJIOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

I'enorun kak nenmoctHas cucrema. llnenorponus — MHOKECTBEHHOE
nercTBue TreHa. MHOXKECTBECHHBIM — ajuienn3M.  B3aumopelcTtBue
HeAJUIENIbHBIX reHOB. KoMmmuieMeHnTapHoCTh. Dnucrtas. [lonumepust.



I'eHeTnyeckuil KOHTPOJIb PAa3BUTUA PACTCHUM, OJKUBOTHBIX U
YeJioBeKa, a Takke (PU3MOJIOTHYECKUX TIPOLIECCOB, TOBEACHUS U
KOTHUTUBHBIX (QYHKIUMN. ['eHeTHYecKue MeXaHW3Mbl CHUMOHOTEHE3a,
MEXaHU3Mbl B3aUMOJICUCTBUSl «XO35IMH — Mapa3uT» H «XO35IMH —
MUKpoOuOM». ['eHeTHueckue acmeKThl KOHTPOJsS U HU3MEHEHHS
HACJIEJICTBEHHOM MH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBbiii U BTOpOl 3akoHBI MeHaemns»,
«Tpernii  3akoH  MeHaens», «AHaIUM3UPYIOIIEE CKpPELIMBAHUEY,
«Henonnoe nomuHupoBanue», «CIENJIEHHOE HACIEIOBAaHUE NMPU3HAKOB
y npo3oduibly, «I'enetuka nonay, «Kapuotun uvenoekay, «Kapuorun
npozoduibly, «Kapuotun nTuim», «MHOKECTBEHHBIH —aUIeIU3MY,
«B3anMoIeICTBUE TEHOBY.

O6opynoBanue: MOJENb AJI IEMOHCTPAIIMKU 3aKOHOB €IMHO00pa3us
TUOPHUIOB TIEPBOTO MOKOJICHUSI U PACIICIUICHUS TTPU3HAKOB, MOJEIh IS
JEMOHCTpAalMK 3aKOHA HE3aBUCUMOT'O HACJIEIOBAHUS PU3HAKOB, MOJEIb
1. IEMOHCTpPAIlMU CILIETJIEHHOTO HACEI0BaHUS MPU3HAKOB, CBETOBOMU
MUKPOCKOM, MUKporpenapat: «/Ipo3odunar.

IIpakTuyeckas padora «3ydenue pe3yabTraToB MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnyeckass padora «l3yueHune pe3yabTaTOB JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotMna W cpeabl npu  (popmMupoBaHHUU
¢denorura. N3MeHuYnBOCTH IIPU3HAKOB. KauectBeHHbIe 51
KOJIMYECTBECHHbBIE NIPU3HAKU. BUABI U3MEHUYNBOCTU: HEHACIIEICTBEHHAs U
HACJICICTBCHHAS.

MoaudukannonHas u3MeH4YuBOCTh. Ponb cpenbl B popmupoBanun
MOAU(GUKAITMOHHONW  M3MEHUYMBOCTH. Hopma peaknuu  mnpu3HaKa.
Bapuanmnonnsliii psig v BapuaunonHas kpusasi (B. Moranncen). CBolicTBa
MOIU(PUKATUOHHON U3MEHYMBOCTH.

I'enotTunuyeckass u3MeHYUBOCTh. (CBOMCTBA TI'E€HOTUIIMYECKOU
U3MEHUYMBOCTU. BUIbl TeHOTUNTUYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS,
MyTallMOHHAS.

KomOuHaTuBHasT W3MEHUMBOCTh. Mei03 W TMOJOBOM mpoliece —
OCHOBa KOMOWHAaTMBHOW W3MEHUYMBOCTU. Ponb  KOMOWHATHBHOU
W3MEHYMBOCTHA B CO3/IaHUM TEHETUYECKOTO Pa3HOOOpas3usi B Mpeiesax
OJIHOTO BUJA.

MyranmoHHass  U3MEHYMBOCTb.  BuIbl  MyTauuil:  T'€HHBIE,
XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE M UHIAYLIUPOBAHHBIE MYyTalUU.
SAnepnbie U nuTONIa3zMaTH4Yeckue Myrauuu. CoMaTUYeCKUE U MOJIOBHIE
MyTanuu. [[puyrHBI BOSHUKHOBEHUSI MyTauuid. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOoH
FOMOJIOTUYECKUX PSAJOB B HacieAcTBeHHOW wu3MmeHunBoctH (H.U.
Basunos). BHesiiepHast "3BMEHYMBOCTD U HACIIEICTBEHHOCTD.

Onueenemuxa u INULEHOMUKA, POIb INUSEHEMUYECKUX (AKMOpos 6
HACNe008aHUU U  UBMEHYUBOCMU  (DEHOMUNUYECKUX NPUSHAKOG Y
OP2AHU3MOS.

JdemoHcTpanumn

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



Tabmuipl u cxembl: «Buabsl u3meHunBoctH», «MoaudukarmoHHas

U3MEHYUBOCTH, «KoMOvHaTUBHAsT ~ HW3MEHYHMBOCTHY, «Mernosy,
«OmnonorBopenuey, «l'eHetuueckue 3a00sieBaHMS YelOBEKa», «Buuisl
MYyTaLumn».

O6opynoBaHue: >KUBbIE U TepOapHble HK3EMIUIAPbl KOMHATHBIX
pacteHuii, pucyHku ((ororpaduu) *KUBOTHBIX C Pa3TUYHBIMH BHUIAMU
W3MEHYHUBOCTH.

Jlaboparopuass  paGora «lcciaenoBaHue  3aKOHOMEPHOCTEM
MOIU(DUKAIIMOHHONW U3MEHYMBOCTHU. [locTpoeHNEe BaprallMOHHOTO psifa U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtauuu y aApo3oduibl (Ha TOTOBBIX
MUKpOTpEenapaTax)».

Tema 14. I'eHeTnKa YejiOBEeKa

Kapuotun yenoseka. MexayHapoaHas mporpaMma HUCCIIeIOBaHUS
reHoMa  4YeJjoBeKa. MeToAbl  M3yYeHUsT  T€HETUKM  4eJIOBEKa:
TeHEaJOTUUECKUM, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM, MOMYJSIIMOHHO-
CTaTUCTUYCCKUH, MOJIEKYJISIPHO-TEHETUUECKHU. CoBpemeHHOe
omnpeeeHNue TeHOTHIIA: MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBAHUE, B TOM 4ucie ¢ 1nomompo [I[P-ananmu3a.
HacnenctBennsie 3abosieBaHus 4YeyioBeKa. ['€HHBIE W XPOMOCOMHBIC
0oJie3HU YyeJloBeKa. bonesnu Cc HACJICJCTBEHHOMN
NPEAPACIIONOKEHHOCThI0.  3HAYEHHE  MEIUIMHCKOW TEHETUKH B
NPEIOTBPAIICHUN M JICUCHUM TEeHETUYECKUX 3a00JIeBaHUN 4YeIOBEKa.
Menuko-reHeTu4eckoe  KOHCyJIbTHpoBaHUE.  CTBOJIOBBIE  KJIETKH.
[ToHsITHE «TEHETUYECKOTO Tpy3a». ITUUYECKUE ACTIEKThl UCCIEIOBAHUN B
00J1acTu peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue hakTOpHI MOBHIIIIEHHONW YYBCTBUTEIFHOCTH YEJIOBEKA
K (U3NYECKOMY W XHUMHUYECKOMY 3arps3HEHUIO OKPYKAIOIICH CpeJibl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEI0BEKa K MaTOJIOTUSIM.

JdeMoHCTpamuu

Tabmumer u cxemsl: «Kapuotun dyenoBeka», «MeToabl H3y4eHUS
TCHETHKH YesIoBeKay, «[ eHeTnueckue 3a060J1eBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JloMecTukaluss U CEJICKUMSA.  3apOXKJICHUE  CEJICKIMU U
noMmectukanuu. Yuenue H. M. BaBuiioBa o LlenTpax mpoucxoxaeHus u
MHOT000pa3usi KyJIbTYPHBIX pacTeHHid. Poyib celnekuum B CO3JMaHUU
COPTOB pacTeHW W MOpoAd >KUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH
FOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOM wu3MeHunBoctn H. U.
Basumona, ero 3naueHue 1151 CEIESKITMOHHOMN paboTHI.

Metonbl  ceneknMOHHOW  paboThl.  VICKyccTBeHHBIM  O0TOOp:
MAacCOBBIM W HMHAWBUIAYIbHBIA. OJTambl KOMOMHAITMOHHOW CEJICKITUH.
HcnbiTanne mpous3BoAUTEICH 1O MOTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIBIO OIICHKA (EHOTUIIA IOTOMCTBA M OTOOp MO TEHOTHIY C
nomolibio ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHON pabOThI.
PaguanmoHHBI M XUMHYECKHWM MyTareHe3 Kak HCTOYHUK MyTalud y
KyJbTypHBIX  (opMm  opranuszmoB.  Mcmosib3oBaHHE€  T€HOMHOIO
penakThupoBaHusi U MetrofoB pexkomOuHaHTHbIX JIHK s momydenus
HMCXOJIHOTO MaTepuasa Jiuisi CeJICKIHU.



[lonyyenne  monumiaounoB. BHyTpuBHaoBas  ruOpuau3anus.
bnuskopoacTBeHHOE CKpeniuBaHue, uiau HHOpuauHr. HeponactBeHHoe
CKpEelIMBaHUE, WIM ayTOpuauHr. l'erepo3uc M €ro NpPHUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekiuuu. OtnanéHHas rudpuaudzanus.
[Ipeogonenne Oecryioausi MEXKBUIOBBIX TruOpuaoB. JlocTuxkeHus
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1€HAs PeBONIOYUSL.

CoxpaHeHrne W W3yYEHHE TIE€HETHYECKHUX PECYPCOB KYJIBTYPHBIX
pacTeHuil U UX JUKUX POIUYEH ISl CO3JaHUsl HOBBIX COPTOB M THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeienue
2CHeMUYECKUMU pPeCcypCamu CearbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 YeNAX YAYUUIeHUs CYWEeCmBYIOWUX U CO30aHUsl HOBbIX
nopoo, TUHUL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYYHBIX UCCAe008AHULL, Nepedosblx Uoel U NepCneKmuBHbIX
MexXHOI02UU.

JdemoHcTpanumn

[Toptpersl: H. . BaBunios, U. B. Muuypumn, I'. /1. Kapneuenko, I1.
I1. JIykwsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuupel u cxembl: «lLleHTpbl TPOUCXOXKIEHUS U MHOrooOpazus
KyJIbTYpPHBIX  pPacTeHMi», «3aKOH TOMOJIOTMYECKMX  pPSJOB B
HACJIECTBEHHOW W3MEHYMBOCTH», «MeTtoasl cenekium», «OTnanéHHas
rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUI
Y TIOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Jkckypeusi «OCHOBHBIE METOAbI W JOCTHKEHUS CEJEKIHMHU
pacTeHHd M JKUBOTHBIX (HA CEJIEKUMOHHYIO CTaHIUIO, IJIEMEHHYIO
dbepMy, COPTOMCHBITATENLHBI Yy4YacTOK, B TEIUIMYHOE XO35AUCTBO, B
71a00paTOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rMs U CHHTETHYECKAsA OMOJI0T U

OOBEKTHI, HCIOJIb3YyeMble B OHOTEXHOJOTHH, — KJIETOYHBIC H
TKAHEBBIC  KYJIbTYpPbl, = MHUKPOOPTraHU3MbI, HX  XapaKTCPHUCTHKA.
TpanumonHas OMOTEXHOJIOTHSI xJe00oIeYeHHE, MOJTyYEHHUE

KHACJIOMOJIOYHBIX MPOAYKTOB, BUHOEIHE. MUKPOOHOIOTHYECKUN CHHTE3.
OOBeKThl MHUKPOOHOIOTHYECKUX TeXHojorui. I[IpomsBoacTBo Oenka,
AMUHOKHCJIOT U BUTAMUHOB.

Co3nanue TEXHOJNOTM W HWHCTPYMEHTOB II€JICHANPABICHHOTO
U3MEHEHHUSI M KOHCTPYUPOBAaHHMS TE€HOMOB C LEIbI0 IOJYyYECHUS
OpraHW3MOB M KX KOMIIOHEHTOB, COJEp’KalllUX HE BCTpPEYAIOIIHECs B
npupoae OMOCHHTETUYECKUE TTYTH.

Knerounass wunxenepus. MeToapl KyJnbTypbl KIETOK M TKaHEU
pacteHuil U XuUBOTHBIX. Kpuobanku. Comaruueckas THOpuAM3aNUi |
comMaTuyeckuii smOpuoreHe3. HMcnonab30BaHHWE TalIOWIOB B CENEKIUU
pacreHuil. [lonyuenue MOHOKNOHANbHBbIX —aHmumen. HMcnoavzosanue
MOHOKIOHANbHBLIX U NOJUKIOHANbHBIX — aumumen 6  MeOuyuHe.
HckyccTBEHHOE  OIIIOAOTBOpPEHHE. PEKOHCTpPYKLMS — SWLEKIECTOK H
KIIOHUPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIaHTAUUU SAEP KIETOK.
Texnonocuu 0300po6neHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHAILHO20
DA3MHOJNICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoOMOCOMHasl ¥ TeHHasd UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 IeHa
u koHctpyupoBanue pekomOuHaHTHbIX [IHK. Coszdanue mpanceennwvix



opeanu3mos. JIOCTHKEHUS M MEepPCHEKTUBBl XPOMOCOMHOM M TE€HHOU
UHXKEHEPUH. OKOJOTMYECKME U  ITHUYECKHME NpoOJeMbl TE€HHOU

WHXKEHEPUHU.
MenunmHckue OMOTEXHOJIOTUH. IToctrenomuas nudponas
MEIULINHA. [II[P-nquarnocTuka. MeTaboI0MHBIM aHaJIn3,

TCHOLICHTPUYECKUN aHAJIU3 IPOTEOMA YEJIOBEKA JUIsl OLEHKH COCTOSHHS
€ro 310poBbs. McnoJIb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Teparus
paka. 3D-Ououmxkenepusi ansg pa3paboTku (yHIAMEHTAIBHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3J]aHUsI KOMIUIEKCHBIX TKaHEW coueTaHueM
TEXHOJOTUN TPEXMEPHOTO OMOTIPUHTUHTA U CKa( PO quHTa TSl PEIICHUS
3a/1a4 NePCOHAIU3UPOBAHHON MEIULINHBI.

Co3nlanve  BEKTOPHBIX  BakIMH C  Ledblo  obecreueHus
KOMOMHUPOBAHHOM 3amuThl OT Bo30yautenet OPBU, ycrtanoBienue
MOJIEKYJISIpHBIX MeXaHu3MoB (yHkunonupoBanusi PHK-conepxkamux
BUPYCOB, BBI3BIBAIOUIMX OCO0O OMACHbIE 3a00J€BaHMs YEJIOBEKAa U
KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u cxembl: «lcnonb3oBaHUE MHUKPOOPraHU3MOB B
IPOMBIIIJIEHHOM TPOU3BOACTBE», «KilerouHas uHXeHepus», «l eHHas

UHXKECHEPUS.
JlaGopaTopHnas padora «/3yuyeHre 00beKTOB OMOTEXHOIOTUM.
IIpakTnyeckas padora «ITonyuenne MOJIOYHOKHCJIBIX
MPOJYKTOBY.

3KCKprI/IH «buorexHoyorus — BaXHEHIIAs IMPOU3BOAUTCIIbHAS
Cujia COBpEMCHHOCTHU (Ha OMOTEXHOJIOTHYCCKOE HpOI/I3BO,IICTBO)».

11 KIIACC

Tema 1. 3apoxaenume W pa3sBUTHE  IBOJIOIUOHHBIX
NpeacTaBjieHUid B 0MOJIOT UM

DBOJIIOLIMOHHAS Teopust 4. apBuHa. [Ipeanoceuiku
BO3HMKHOBEHUSl JapBuHM3Ma. JKU3Hb M Hay4dHas JearesbHOcTh Y.
JlapBuHa.

JBrokymue cuiabl 3Bosironuu BuJoB 1o Y. [lapBuHy (BbICOKas
MHTEHCUBHOCTh pPa3MHOXKEHUS OpraHu3MOB, HACJIEJCTBEHHAs
U3MEHYMBOCTh, OOppba 3a  CYIIECTBOBAaHHE, C€CTECTBEHHBIH W
HMCKYCCTBEHHBIN 0TOOD).

Odopmienne  cuHTteTnuecko  teopuu  sBomooruu  (CTD).
HeiitpansHnast Teopust 9Bostouud. CoBpeMEHHas  SBOJIIOIMOHHAS
Ouonorus. 3HAaYeHUE OBONIOIMOHHOW TeOopud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanuun

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenrt-
Unep, XK. Kroswe, U. Hapsun, C. C. UerBepukos, U. U. [lImanbraysen,
Jx. Xonnenn, /1. K. bensies.

Tabmuter 1 cxembl: «Cuctema xuBoi npupossl (o K. Jluaaero)»,
«Jlecthnia  kuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMHUpOBaHUS TPUCTIOCOOJICHWI Yy PpACTCHHA W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wMapuipyta mytemectBus Y. [lapBunay,
«Haxonku Y. JlapBuna», «®opmbl OOpbObI 3a CYIIECTBOBAHUEY,
«ITopoasl ronybOeit», «MHorooOpasue KyJIbTYpHBIX (OpM KamycTbl»,



«ITopoasl mOMamIHUX KXUBOTHBIX», «Cxema 00pa3oBaHUsSI HOBBIX BHJIOB
(mo Y. JlapBuny)», «CxeMa COOTHOIIECHMS IBHKYIIMX CHJI IBOJIIOIIUN»,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOM TEOPUH 3BOJIOLIUN.

Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonmynsauusa Kak sneMeHTapHas eauHuua 3BOOIUU. COBpeMEeHHbIE
METO/Ibl OLIEHKHU T€HETUYECKOI0 pa3HOOOpa3usi U CTPYKTYPbI MOMYJISIIIHA.
N3menenne reHooHa MOMYJIALMH KAaK 3JIE€MEHTapHOE 3BOJIIOLHUOHHOE
sBJIeHUE. 3aKOH reHeTudeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble  (AKTOpbl  (ABMIKYIIME  CWJIBI)  DBOJIIOIHUHU.
MyTtauronHnsiii npouecc. KomObunaruBHas u3MeH4MBOCTh. Jpelid renos
— CcilydyailHple HEHamlpaBlICHHbIE HW3MEHEHUS 4YacToT ajulelied B
nonyianusax. dexkr ocHoBaTenss. Ighgexm O6ymuLIoOUHOCO 20pIbLIULIKA.
CHudiceHue 2eHemu4ecKko2o pazHooobpaszus: NPUdUHbl U CLeOCMEUsl.
IIposienenue s¢ppexma Opetigha 2eHo8 8 OOILUUX U MATLIX NONYAAYUSIX.

Murpauuu. N3onsauus IO YJISILIAM: reorpaduyueckas
(mpocTpaHCTBeHHAs ), OMoornyeckas (penpoyKTUBHAs).
EcrecTtBeHHbIil 0TOOp — HampaBisomui (pakTop SBOJIOIUH.

@dopMBbI  €CTECTBEHHOTO OTOOpa: JBMXKYIIUWA, CTaOWIU3UPYIOIIHA,
paspeiBaromuil  (au3pynTtuBHbIA). [logoBoit orOop. Bo3HuKHOBEHHE U
HBOJTFOIUS COIIMAIBHOTO MTOBEJCHUS KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3ybTaT MUKPOIBOJIOIHH.
Bo3HUKHOBEHHE TIPHUCIIOCOOJIEHUH y OpraHu3MoB. ApoMopdo3bl H
uavoagantauu.  [IpuMepsl  TPHCIOCOOJICHWH Yy  OpPraHU3MOB:
Mopdorornyeckue, GU3NOIOrHIecKre, ONOXUMHYECKUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH TPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BugoobpazoBanue kak pe3ysibTat
MUKpO3BOJItOIIMK. M3onamus — kitoueBod (pakTtop BHA000pa30BaHUS.
[lyTn U CIIOCOOBI BUI000pa30BaHUS: AJIONATPUYECKOE
(reorpaduueckoe), CUMMIATPUYECKOE (DPKOJIOTHYECKOE), «MTHOBEHHOE)
(monmuruionau3anusi, rudpuanzanus). JIUTEeIbHOCTh 3BOJTIOIMOHHBIX
IIPOIIECCOB.

MexaHu3mbl GOpMUPOBAHHUS OUOJIOTHUUECKOTO Pa3HOOOpa3us.

Ponb sBomoIMoHHON OHMOJOTHH B pa3pabOTKEe HAYYHBIX METOJOB
coxpaHeHHs OumopasHooOpaszusi. MHUKpPOIBOIIONMKUSA W KOIBOJIOIHS
napasuToB W UX X03sieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTUKAM M CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuun
[Toptpetsi: C. C. YeTBepukos, 3. Malip.
Tabmuter u CXEMBI: «MyTaunoHnHas U3MEHYUBOCTBY,

«lTonynsuuoHHass CTpyKTypa Buaa», «(Cxema TNPOSBICHUS 3aKOHA
Xapau—BaitaOepray, «/[BroKyIine CHIIBI 3BOJIOMHHNY, «IDKOJIOTHYECKas
M30JISIUS TIOMYJISIUN ceBaHCKoU (openmy, «I eorpaduueckast H30IAIUS

JINCTBEHHHUIIBI CUOUPCKOH 51 JIMCTBEHHMUITBI JIaypCKOil»,
«ITonyns1iMOHHBIE BOJIHBI YMCJICHHOCTH XHUIHUKOB U XKEPTB», «Cxema
JEUCTBUS €CTECTBEHHOTO oTOOopay, «DopMbI 00pHOBI 3a
CyLIECTBOBAaHUE, «HaycTpuanbHbIi MEJIaHU3M, «KuBble
HCKOITAaEMBbIE, «IToxkpoBUTEILCTBEHHAS OKpacka KUBOTHBIX),
«IIpenynpexnaromas  OKpacka  KHUBOTHBIX»,  «DHU3UOJIOTHYECKHE
ajanTanumny, «ITpucnocoO6aeHHOCTh OpPraHu3MOB u ee

OTHOCUTENIBHOCTBY, «Kputepun Buaay», «Buabl-nBoHukm», «CTpyKTypa
BUa B mpupoje», «Crocodsl BugooOpazoBaHus», «l'eorpaduueckoe



BU0OOpa3zoBaHue  TpEX  BUAOB  JIAHJBIIIEH»,  «DKOJIOTHYECKOE
BUJI000pa3oBaHue  BUJAOB  cUHMI, «llomumimouasl  pacTeHHil»,
«KamnycTHO-peieUHbIN THOPUIY.

O6GopynoBaHnue: repbapu pacTEHUM, KOJUICKIUH HACEKOMBIX,
gyyena MTHUIl M 3BEpedl ¢ MpUMepaMH pPa3IUYHBIX MPUCTIOCOOTICHUH,
gyuyena MOTHUI] U 3BEpel pa3HbIX BHUJAOB, repOapuu pacTeHUM OJIMU3KUX
BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMU.

JlabopaTopHass paGora «BbIsiBIeHHE H3MEHUYMBOCTH Yy OcCOO€i
OJTHOTO BUA».

JlabopaTopHas pabora «lIpucnocoOseHus OpPraHu3MOB U UX
OTHOCHUTENIbHAS 11eJ1I€CO00Pa3ZHOCTDY.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB o
MOP(OJIOTHIECKOMY KPUTEPUIO.

Tema 3. Maxkpo3Boonus U eé pe3yJibTaThl

MeTtonbl U3ydeHus Makpo3BoTtoUH. [TaleOHTOIOrnYeCKre METOBI
u3zyuyeHus spofioruu. [lepexonubie GopMbl U GUIOTCHETUUECKUE PSIJIbI
OpraHu3MOB.

buoreorpadguyeckne metonbl wu3ydeHus sBoionuu. CpaBHEHHE
¢dopbl 1 (hayHbl MaTEpPUKOB U OCTPOBOB. buoreorpaduueckue obractu
3emi. BUIBI-DHIEMUKH U PETTUKTHI.

OMOpUOIOTUYECKUE W CPAaBHUTEIBHO-MOP(OIOTHUYECKUE METOIbI
U3YUYCHMS 3BOJIIOLMH. ['eHeThUueCcKre MEXaHU3Mbl BOJIOIMA OHTOTCHE3a
Y TIOSIBJICHUS DBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOrMYHBIE U AHAJIIOTUYHbBIE
opranbl. PynumeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISIPHO-
reHeTHYecKre, OMOXMMHUYECKHE UM MaTeMaTUYECKUE METOJbl HM3yuYeHUs
sBONMIOLMH. ['oMonornynbeie reHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS
(UIOreHETUYECKUX JIE€PEBHEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHSI TEHOMOB.

OO6mue 3aKkoHOMEpPHOCTH (TIpaBUiia) ABOJIONUH. [IpuHyun cmembvl
@yuxyui. HeoOpaTUMOCTh  HBONIONMUHU.  AJNAaNTUBHAs  pajuaiivsl.
HepaBHOMEPHOCTH TEMIIOB 3BOIOLIHH.

JdeMoHCTpamuu

IToptpersi: K. M. Bap, A. O. Kopanesckuii, ®@. Mromiep, 3.
I'exxens.

Tabmumel w  cxembl: «DWIOreHETUUECKUH  psAa  JIOIIAIN,
«ApPXEONTEPHUKC, «3Bepo3yObie ALIEPBDY, «CTteronedansi,
«Punnodute», «CeMeHHBIE MAIOPOTHUKINY, «buoreorpadudeckue 30HbI
3emmny, «Jlpeid xonTHHEHTOBY», «PenmukTely, «HavampHbIe CcTagnm
AMOPHUOHATHHOTO PA3BUTHUS MMO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIC
Y aHAJIOTUYHBIEC OpraHbly), «Pyn1nuMeHTh», « ATaBU3MBD), «XPOMOCOMHBIE
Ha0OpHI YeTOoBEKa W IUMIIaH3e», «[ JTaBHbIE HamMpaBIICHUS SBOJIIOIUN,
«O011IMe 3aKOHOMEPHOCTH SBOJIOIIUN.

O6opynoBaHue: KOJUICKIIMHM, TepOapuu, MYJSDKA HCKOTAeMBbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTUYHBIX,  aHAJIOTMYHBIX,
PYIUMEHTAPHBIX OPTAaHOB M aTaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

HayuHnble runoTe3bl MpOUCXOKICHUS )XKU3HU Ha 3emie. AOuoreHes
u mnaHcrepMus. JloHaydHble TPEACTaBICHUS O 3apPOXKICHUM >KU3HU
(kpeanmonusM). ['unore3a MOCTOSTHHOTO CaMO3apOXKIACHUS KU3HU U €&
onpoBepkenre onbiTamu @D. Penm, JI. Crnammanuanum, JI. Ilactepa.
[IpoucxoxxaeHue >Kku3Hu U aCTPOOHOIIOTHSI.



OcHOBHBIE OTambl HEOPraHWYECKOW HBomonnH. IlnanerapHas
(reomoruyeckas) SBOMIONMSA. XUMHUYECKas OdBOJIONUA. AOHMOTCHHBIN
CHUHTE3 OpPraHUYECKUX BelecTB U3 Heoprannueckux. Oneir C. Muuiepa
u I'. FOpu. OOpazoBanue mnoaumMepoB u3 MoHOMepoB. KoaiepBaTHas
runote3a A. WM. Omnapuna, runore3a mnepBuyHOro OynboHa JIxk.
Xonaeitna, renetudeckas rumnotesza I'. Mémnepa. Pubosumser (T. Yek) u
runore3a «vupa PHK» V. T'mnbepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

HUcrtopus 3emnm u  Meronel €€ wu3ydeHus. lckomaewmble
oprann4eckue octatku. ['eoxpoHonorust u e€ Mmetoabl. OTHOCUTENIbHAS U
abcomoTHasE reoXpoHosorus. ['eoxpoHosioruyeckasi 1IKajga: 30HbI, JpbI,
NEPUOJIBI, DIIOXH.

HavanpHpie »Tamel opraHuuyecko sBomtouud. llosBiaeHue wu
HBOJIIOIMSL TIEPBBIX KJIETOK. DBONIOLUS MeTabosin3ma. Bo3HUKHOBEHME
nepBbIX 3kocucTeM. CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKM KaK aHajor
nepBbix Ha 3emie coobmiectB. Crtpomatonutsl. [lpokapuorsl u

DYKapHOTHI.

[Ipoucxoxnenue dykapuoT (cuMOMOTeHe3).  DBOIIOIMOHHOE
POUCXOXKJEHUE  BHUPYCOB. [IpoucxoxxaeHne  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OCHOBHBIE JTalbl HBOJIOIMU BBICHIMX pacTeHUd. (OCHOBHBIC
apomopdo3sl pacteHuid. Bbixom pactenudt Ha cymry. [losiBieHue
CIIOPOBBIX PAacTEHHM W 3aBO€BaHUE MMM cylId. CeMEHHbIE paCcTEHHS.
[TpoucxoxaeHne BETKOBBIX PACTEHHUI.

OcCHOBHBIE 3Tanbl HBOJIOUUHM JKUBOTHOTO MHpa. (OCHOBHBIE
apomopdo3bl KMBOTHBIX. Benjackas dayna. KemOpwuiickuii B3pbIB —
NOSIBJIEHWE COBPEMEHHBIX THUNOB. [lepBbie XOp/10BbIE KUBOTHBIE. JKU3Hb
B BOJie. OBOJIONMS MO3BOHOYHBIX. [Ipoucxoxknenne ampuOuii u
pentunuii. IlpoucxoxaeHue MIICKONUTAOIKUX W nOTull. [IpuHOMD
KITFOUEBOTO apoMopdo3a. OcBoeHue 0eCrI03BOHOYHBIMH u
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3zButre ku3HM Ha 3emiie MO 3paM U I[EpUOAAM: apXeu,
IPOTEPO30H, MaAICO30M, Me3030M, KaiHOo30M. OOImas XapakTepUCTHUKA
KIMMaTa W reojoruyeckux mnpoueccoB. IlosBienne u  pacuser
XapaKTepHbIX OPraHu3MOB. YTJe0o0pa3oBaHME: €r0 yCIOBHUS W BIUSHUE
Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPAaHUSA — 3KOJOTMYECKUE KPU3UCHI IPOILIOTO.
[IpyunHbl W ciaeacTBHST MaccOBBIX  BbIMUpaHUU. CoBpEeMEHHBIN
HKOJIOTUYECKUH KpHU3HUC, ero ocobeHHoctu. [Ipobrema coxpaHeHus
O6uopaznooOpasus Ha 3emIie.

CoBpeMmeHHasi cucTeMa  OpraHuyeckoro  mupa. [IpuHIUIBI
Kiaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpPraHu3MOB.

JdemoHcTpanuun

[Moptpersi: ®. Penu, JI. Cnammannanum, JI. Ilacrep, U. W.
MeunukoB, A. U. Onapun, JIx. Xonueitn, I'. Ménnep, C. Mumnep, T
Opu.

Tabmuuer 1 cxemul: «Cxema ombiTa @. Penm», «Cxema ombita JI.
[Tactepa mo um3ydeHH0 camo3apoXxIcHHs xu3HH», «Cxema ombita C.
Mwutepa, 1. IOpwm», «Drtanel HEOPraHUYECKOM  3BOJIKOLUNY,



«I'eoxpoHonornyeckas wmkana», «HavyanpHble JTanbl OpPraHUYECKOU
sBoNmIOIIMMY, «Cxema 00pa3oBaHMs HYKapHOT IMYTEM CHMOHMOIEHE3a»,
«Cuctema KuBOoM mpupoAs», «CTpoeHne BuUpyca», «ApomMopdo3bl
pacTeHui», «Punnoputsy, «OIHOKIIETOUHBIE BOJIOPOCIIN»,
«MHOTrOKJICTOYHBIE BOJOPOCIINY, «Mxn», «ITammopoTHUKNY,
«I"onoceMenHble pacteHUs», «OpraHbl BETKOBBIX pacTeHui», «Cxema
pa3BUTHSA KUBOTHOTO MHPA», «Apomop¢o3bl YKUBOTHBIX),
«IIpocrenuuey, «KuI1e4HOMOIOCTHRICY, «Ilnockue YepBU»,
«Unenucronoruey, «PbiOb», «3eMHOBOAHBIEY, «lIpecMmbikaroniuecs,
«IItnaey, «Muaekonuraromuey», «Pa3BUTHE KU3HU B apXEUCKOM 3pe»,
«Pa3BUTHE KU3HU B NPOTEPO30OMCKON »spen, «Pa3zBuTue Ku3HU B
MAJIC030MCKON 3pe», «Pa3zBuTHE )KU3HU B ME3030MCKOU 3pe», «Pa3Butue
KU3HU B KaHO30MCKON 3pe», «CoBpeMEHHas CHUCTeMa OpPraHUYeCcKOro
MUPA».

O6GopynoBaHue: repbapuu  pacTeHHN  Pa3IUYHBIX  OTJICJIOB,
KOJUIEKIIMA HACEKOMBIX, BJIAXKHbIC IpernapaThl >KUBOTHBIX, PAKOBUHBI
MOJUTIOCKOB, KOJIJIEKIIUM UTJIOKOKHUX, CKEJIEThI MO3BOHOUHBIX )KUBOTHBIX,
yydella MNTUI, W 3BEPEH, KOJUICKIIMKM OKAMEHEJIOCTEeH, TMOJE3HBIX
MCKOMIA€MbIX, MYJISKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas jadopatopHas padora «MoaeaupoBaHUE OMBITOB
Munnepa—tOpu mo wu3ydeHH0 aOUOTE€HHOTO CHHTE3a OPTraHMYECKUX
COCJIMHEHUN B MIEPBUYHOM aTMochepe.

JlaGoparopHass padora «/3yueHHe MW ONHUCAHHE MCKOMAEMbIX
OCTaTKOB JPEBHUX OPTraHU3MOB.

IIpakTuyeckass padora «M3yueHne o0COOEHHOCTEH CTpOEHUS
PaCTEeHUN Pa3HbIX OTAEIIOBY.

IIpakTuyeckass padora «M3yueHne o0COOEHHOCTEH CTpOEHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTpomnosiorui. MeToasl aHTPOIIOJIOTHH.

CraHoBlIeHME MPENCTABICHUNA O MPOUCXOKIECHUU YEJIOBEKA.
Penurnosnsie Bo33penust. COBpeMEHHbIE HAyYHBIE TEOPHH.

CxoacTBO yenoBeKa € KMBOTHBIMH. CHCTEMATHYECKOE TOJIO0KEHHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA 4YEJIOBEKA C  JKMBOTHBIMMU:
CpaBHUTEITBbHO-MOPGONIOTHUECKHe, AMOpuonoruyeckue, (Qpu3noIoro-
onoxumudeckue, nopeneHyeckue. OTIWUYMA YETOBEKa OT JKUBOTHBIX.
[IpsAsMOXOXKI€HNE W KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Butune
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHUCTEMBL.

JBuxymue cuibl  (pakTopbl) aHTpomoreHe3a: OUOJOTHYECKHE,
cormanbHble. COOTHOIIEHHE OMOJIOTHYECKUX U COIMAIIBHBIX (PAaKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIE CTaguu aHTpomoreHe3a. PaHHWE dYenmoBEeKOOOpa3HbBIE
00e3bsiHBl  (MPOKOHCYJIBI) W paHHUE TOHTHABI — OOIIHe TPEIKH

YeJI0BEKOOOPA3HbIX 00€3bsIH W JIOJEH. ABCTPAJIONUTEKH — IBYHOTHE
MPEJKU JIIoAeH. YenoBeK yMeIbli, IEpBbIE U3TOTOBJIEHUS OPYAUN TPY.a.
UYenoBek MpsIMOXOAIINN U MEPBBIM BBIXOJ JIOJIEH 3a mpenesibl AQpUKU.
UYenoBek reiaensOeprckuii.  — oOmMHA  TOpeAoK HeaHJAepPTaIbCKOIO
YEeJO0BEKa M YEJIOBEKa Pa3yMHOro. YenoBeKk HEaHIEpPTAIbCKUM KaK BH]
JOEN XOJOAHOrO KiauMara. YemoBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUI 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpeaenamMu AQpukH.
[TameoreneTnka u najJseOreHOMHMKA.



DOBOJdIOLKSA COBPEMEHHOrO 4YesnoBeKka. EcrecTBeHHbIH 0TOOp B
MOMYJISIIUAX 4YesloBeka. MyTallMOHHBIA mpolecc W HOJIUMOP(U3M.
[lonynsiuvoHHBIE BOJHBI, Jpeid TeHoB, Murpamus u <«Pdekr
OCHOBATEJS» B OMYJIALUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacel. Ilowdarue o pace. bousbmme  pacer:
eBporeonHas (eBpasuiickas), aBcTpajo-HEerpouiHas (dKBATOpHUAIbHAs),
MOHTOJIOUHas (a3uaTcKo-aMepuKaHcKas). BpeMs u myTu pacceneHus
yenoBeka 1Mo IuaHere. EnuHCTBO  yenoBedeckux pac.  Hayunas
HECOCTOATENBHOCTh pacu3ma. lIpucrnocoO0ieHHOCTh YelnoBeKa K pa3HbIM
YCIIOBUSIM OKpyKarolle cpenbl. BrusHue reorpaduyueckoil cpeabl U
npeiida reHoB Ha MOPQOJIOTHIO U PUHUOJIOTHIO YeJIOBEKa.

MexaucluMIuIMHapHble MEeTO/bl B (hu3udeckoi (OMOIOTHYECKOM )
AQHTPOIIOJIOTHH. OBOJIOLMOHHAS AHTPONOJIOTHS M NaJCOaHTPOIIOJIOTHS
YEeJIOBECUECKUX TMOMyAnui. buoconuanbHble HCCIEAOBAHUS MPUPOIBI
yesioBeka. VccnenoBanue KOABOIIOIUU OMOJOTUYECKOTO U COLMATIBHOTO
B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. [Hapsun, JI. Jluxu, . . Porunckumii, M. M.
I'epacumos.

Tabmumpl U cxeMbl: «MeToJibl aHTPOMOJIOTUNY, «[ 0JIOBHOM MO3T
yeyoBekay, «YemoBekooOpasHbie 00€3biaHbl», «CKeneT uYenoBeka u
CKEJIET IIMMIIaH3e», «PyIuMEHTBI M aTaBU3MbD», «JIBMXKyIIHWE CHIIbI
aHTPOIIOreHe3a», « IBOJIOLMOHHOE APEBO YEIOBEKA», «ABCTPAIONHUTEKY,
«YenoBek yMmenbli», «YeloBeK MNPAMOXOASAIINN», «JleHUCOBCKUHI
yenoBek» «Heannepranpub», «KpomanboHUB», «IIpenku dyemnoBekay,
«JTalbl HBOJIIOLINY YeTI0oBeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISIKA OKaMEHEJIOCTEN, IpEAMETOB
MaTepuajJbHOM  KyJIbTYpbl  MPEJKOB  YEJIOBEKa,  PEHpOAYKIHH
(dboTorpadun) kapTUH ¢ MUPOJIOTUISCCKUMHU U OUOJICHCKUMH CIOKETaMU
IPOUCXOXKIEHUS YeIoBeKa, (pororpaduu HAX0IOK UCKOMAEMBIX OCTATKOB
YeJloBEeKa, CKEJeT 4YeJ0oBEeKa, MOJENIb ueperna 4elioBeKa M 4Yepena
[IMMIIaH3€, MOJEIb KUCTH YEJIOBEKAa M KUCTH LIMMIIAH3€, MOJIENIU TOpca
IPEAKOB YEIOBEKA.

JlabopaTopHass paGora «/3ydueHue OCOOCHHOCTEH CTpOCHUS
CKEJIETa YEJIOBEKA, CBA3aHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckass padora «V3yyeHHe SKOIOTMUECKUX aJanTaliuid
YEJI0BEKay.

Tema 6. Jkos0rusi — HayKa 0 B3aUMOOTHOLIEHUAX OPraHMU3MOB
U HAJOPTraHU3MEHHBIX CUCTEM C OKpY:KaKoIei cpeaoi

3apokJieHrne U pa3BUTHE dKoJIOTHH B Tpyaax A. ['ymGonbara, K. @.
Pynse, H. A. CesepuoBa, O. I'ekkens, A. Tencau, B. H. Cykauéga.
Paznensl u 3agaun sxonoruu. CBsi3b SKOJIOTUH C IPYTUMHU HAyKaMH.

Mertoasl skonoruu. IloneBble HaOMIOAEHMS. ODKCHEPUMEHTHI B
AKOJIOTUM: TPUPOJHBIE U JabopaTopHbie. MoJienupoBaHUE B 3KOJIOTHU.
MOHUTOPHUHT OKpPYXKAIOIIEW Cpelbl: JOKAJIbHbIM, PETHOHAIBHBIA H
rJ100aIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUM IS YelIOBEKa. DKOJIOTHYECKOE
MHPOBO33pPEHME KAK OCHOBAa CBA3€H YEJIOBEYECTBA C MNPUPOIOM.
@OpMUPOBAHUE  BKOJIOTUYECKOM  KYJIBTYpbl MU 3KOJIOTHMYECKOU
rPAaMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn



[loptpetsr: A. I'ymbonbar, K. @. Pynase, H. A. Cesepuos, O.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuinpl u cxembl: «Pa3nensl skomorum», «MeToabl SKOJOTHN,
«CxemMa MOHUTOPHUHTA OKPYKAIOIIEH CpeabD».

JlaboparopHass padora «/3yueHne METOJOB HKOJOTMYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonorndyeckre (HakTopbl W 3aKOHOMEPHOCTH HX JICUCTBUSI.
Knaccuduxanus DKOJIOTHUYECKUX (bakTopoB: abMoTHYECKHUE,
Ouotnueckue, aHTporioreHHele. OOIMEe 3aKOHOMEPHOCTH JCHCTBUS
skojoruueckux ¢akropoB. Ilpasuno muaumyma (K. HInpenrens, FO.
JInbux). TonepaHTHOCTh. IBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (¢daxktopel. CBeT Kak 3KOJOTMYECKHM (dakTop.
JleficTBre pa3HBIX YYAaCTKOB COJIHEUHOI'O CIEKTpa Ha OpPraHU3MBI.
DKOJIOTMYECKHUE TPYIITIBI PACTEHUM U )KUBOTHBIX 1O OTHOIICHUIO K CBETY.
CurnanpHas poJib cBeTa. POTONEPUOAU3M.

Temmnepatypa kak 3Kojoruyeckuit gakrop. JeiicTBue TemmnepaTypbl
Ha opraHu3Mbl. [lOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHWU3MBI.
OBpUTEPMHBIC U CTCHOTEPMHBIC OPTaHU3MBI.

BnaxHocts kak 9konormueckuid  Qakrop. Ilpucnocobienus
pacTeHui K mojAep>KaHuio BogHOro Oananca. Kmaccudukanus pacteHuit
0 OTHONIEHHUIO K Boje. [lpucnocoOsieHuss >KMBOTHBIX K H3MEHEHUIO
BOJHOTO PEXHMA.

Cpensl oOuWTaHHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS,
NOYBEHHAsl, TTyOUHHAs TOJINOYBEHHAs, BHyTpUOpraHu3MeHHas. Ou3nko-
XUMHUYECKUE O0COOEHHOCTH cpen oOuTaHus OpraHU3MOB.
[IpucniocoOnenust OpraHu3MoB K KU3HH B Pa3HBIX Cpeax.

buonornyeckue putmbl. BHemHME W BHYTPEHHHUE PHUTMBL
CyTouHble M TOAWYHBIE PUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K
CE30HHBIM U3MEHEHHUSM YCIOBHH KU3HU.

Kusnennsie popmbl opranm3mMoB. [loHsaTHe 0 )uU3HEHHOH (dopme.
XKuznennole QOpMbI pacTeHHIl: JEpeBbs, KyCTAPHUKH, KYCTapHHYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THUJIPOOUOHTHI, TEOOUOHTHI, a’pPOOMOHTHL. (OCOOEHHOCTH
CTpOCHHS U 00pasa KU3HH.

buotnueckue ¢akropel. Buabl OHOTHYECKMX B3aWMOJICHCTBUIMA:
KOHKYPEHIUS, XWUITHUYECTBO, CcUMOMO3 M ero ¢opmel. [lapazutuswm,
Koomnepanus, MYyTYyaJIu3M, KOMMEHCAJIU3M (KBapTHUPAHTCTBO,
HaxJeOHu4yecTBO). Herpoduueckne B3ammonencTBus (TOMHUYECKHE,
dopuueckue, abpuueckue). 3HaUeHHE OMOTHYECKUX B3aMMOJICHCTBUM
JUISE  CYIIECTBOBAHUS OPraHU3MOB B cpene obOutanus. [lpunHnmm
KOHKYPEHTHOTO UCKJIFOUECHUSI.

JdemoncTpanumn

Tabmuuet u  cxembl: «Okomoruueckue ¢GakTops», «CBETOBOU
CHEKTP», «IKOJOTUUYECKUE TPYNIbl ’KUBOTHBIX 10 OTHOUIEHUIO K CBETY,
«TemnokpoBHbIE ~ KUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIEY,
«Duznonoruueckue ajanTalud  KUBOTHBIX», «Cpeapl  oOuTaHUs
opraHu3mMoB», «buonornueckue putMbl», <«OKu3HeHHBIE  (POPMBI
pacteHuity, «KusHeHHble  (QOpPMBI  KHBOTHBIX»,  «IJKOCHUCTEMA
IIAPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOMHOro jeca», «llenwn



nuTaHus»,  «XumHuyectBoy,  «llapazutusm»,  «KoHkypeHuus»,
«CumOmo3y, «KoMMmeHcamu3m.

O6opynoBanue: repbapuu pacTeHui u KUBOTHBIX,
MPUCHOCOOJIEHHBIX K BIMSHHUIO PA3JIMYHBIX SKOJOTMYECKUX (PAKTOPOB,
repOapuu CBETOJIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUI,
CBETOJIIOOMBBIC, TEHENIOOMBBIE W  TEHEBBIHOCIMBBIE  KOMHATHBIE
pacTeHusi, repOapud W KOJUICKIIMH TEIUIONIOOUBBIX, 3UMOCTONKHX,
MOpPO30YCTOMYMBBIX PACTeHHWI, dYyyena MTUL W 3Bepei, repOapuu
pacTeHuil, OTHOCSImMXCA K rurpoduram, kcepoduram, me3zodpuram,
KOMHATHbIE€  pAacT€HUs JIAaHHBIX TPYII, KOJUIEKUUU >KHUBOTHBIX,
oOWTaIOIIMX B pa3HbIX cpelax, repdapuM U KOJJIEKIMH PacTeHUH WU
KUBOTHBIX, OO0JaJaIOMIMX YepTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBHHM >KWM3HHM, repObapud W KOJJIEKIMU pPACTeHUH u
KUBOTHBIX PpA3JIMYHBIX JKU3HEHHBIX (HOPM, KOJUIEKUIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSIX.

JlaGoparopHuas padora «BpIisiBneHUE PUCTIOCOOJICHUIA
OpPraHU3MOB K BIIUSIHUIO CBETAY.
JlaGopaTropHas padora «BpIsiBIeHUE PUCTIOCOOJICHUIA

OpPraHU3MOB K BIIUSTHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6oTa «AHaTOMHYECKHE OCOOCHHOCTH PACTCHUIA
U3 Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ikos0rusi BUIA0B U MOMYJIALMH

DKOJIOTUYECKHE XapaKTepUCTHKU Tmonyasiuu. [lomynsuus kak
Oouonornyeckas cucreMa. Poiib HEOAHOPOIHOCTH Cpefbl, (HU3MUYECKUX
OappepoB U OCOOCHHOCTEH OWOJOTMM BHUIOB B (HOPMUPOBAHHUH
IPOCTPAHCTBEHHOM CTPYKTYypbl mnonyisuuid. OCHOBHBIE MOKa3aTeNH
NOMYJIALIMHU: YUCIEHHOCTD, IIIOTHOCTh, BO3PACTHAs U MOJIOBast CTPYKTYpa,
POXK1a€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIHSI.

DKkosioruyeckasi CTpykTypa mnonyiasuud. OIeHKa YHCIEHHOCTH
nonyjanuu. JnHamuka nomyisAmuA W €€ perynsuusa. buoTthueckui
NOTEHIMAA MOomyJsauud. MoJaenupoBaHue JUHAMUKH  TOMYJISIUU.
KpuBeie pocta uyuciaeHHoctd mnomyisnud. KpuBbele BbDKHBaHUS.
Perynsuust 4MCIIEHHOCTH MOMYJALMA: POJIb (PAKTOPOB, 3aBUCAIINX U HE
3aBUCAIINX OT IUIOTHOCTH. DKOJIOTUYECKHE cTparerun BuUIoB (r- m K-
CTpaTeruu).

[louatie 00 DKOJOrMYECKOl HUIle Buaa. MecTooOUTaHHE.
MuoromepHasi mozenb dkonorudyeckod Humu JHx.M. XaTtumHCOHA.
Pazmepsl skonornueckor Humu. [loTeHnumanbHas © pearn3OBaHHaA
HULIY.

Bun kak cucrema nonynsuuid. Apeansl BUIOB. Buabl m ux
KU3HEHHBIE CTPATETUH. DKOJIOTUUECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH  MOBEAEHUS WU MUTpaluid  KUBOTHBIX.
buonornyeckre UHBa3UM 4yKEPOIHBIX BUJIOB.

JdemoHcTpanuun

[Toptpert: Jx. Y. XaTunHCOH.

Tabmuuet © cxeMbl:  «OKOJOTHYECKHE  XapPaKTEPUCTHKU
MOITYJISILIUN Y, «IIpocTpancTBeHHas CTPYKTYypa MO YIS,
«Bo3pactHble  mupamuasl  nonynanuu», «CKOpocTh  3acelieHus
MOBEPXHOCTH  3€MJIM  DPA3IMYHBIMU  OpraHuzmamm»,  «Mojenb

skosiorndyeckor Humu Jx. M. XaTynuHcoHay.
OOGopynoBaHue: repObapuu pacTeHHH, KOJICKIIMN )KUBOTHBIX.



JlabopaTtopHas pabora «llpucrnocobiieHus ceMsiH pacTeHUM K
PaCCEJICHHION.

Tema 9. Ikos10rust co001ECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3u
MEXIy OpraHu3MaMH B OMOLIEHO3E.

OkocuctemMa Kak oOTKpbeiTas cucrema (A. JIx. Tencun).
OyHKIHUOHAJIbHBIE OJOKHM OpPraHu3MOB B OKOCHCTEME: MPOIYIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckre ypoBHU. Tpoduyeckue 1enu u
cetu. Abuotndeckue 0J0KU dKOcucTeM. [10YBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopot BeliecTB U MOTOK YHEPTUH B IKOCHUCTEME.

OcHOBHBIEC TIOKa3aTelu »HKOCUCTeMBbl. buomacca u mNpoayKIuS.
DKOJIOTMYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxka  sxocucmem.  Kamacmpoghuueckue — nepecmpouxu.
Onykmyayuu. HampaBiaeHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCMM M HUX MPUYUHBI.
AHTpOTIOTEHHBIC BO3/IEHCTBUS Ha CyKieccuu. KimMakcHoe cooOI1ecTBo.
buopasznooOpazue W TOJHOTAa KPYroBOpoTa BEIIECTB — OCHOBA
YCTOMYUBOCTHU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKocucmemsvl 03€p U peK. DKocucmembl
Mopell U 0Keano8. IKocucmemvl MyHOP, J1eco8, cmeneu, nyCmbitb.

AHTpPOIIOT€HHBIE  IKOCHUCTEMBI.  ATPO3KOCHCTEMA. ATPOIEHO3.
Paznuumst Mex 1y aHTpOIIOTE€HHBIMU U IPUPOIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl.  OCHOBHBIE  KOMIIOHEHTHI ~ ypOO3IKOCHCTEM.
loponckas ¢dnopa u Qayna. CuHaHTponuzanus TOPOJCKON (ayHBI.
buonorndyeckoe ¥  XO3SMCTBEHHOE 3HAYEHUE AarpOdKOCHCTEM U
ypOOIKOCHUCTEM.

3aKoHOMEpPHOCTH  (OPMHUPOBAHUSA OCHOBHBIX  B3aUMOJEHCTBUIA
OpraHu3MOB B JKocucTeMmax. Poiv kackaonozo sghghexma u 6udos-
a0upuxamopos (knrouesvix 6u008) 8 @OYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoCc »HEpruM M BEIIECTB MEXKIY CMEXKHBIMU HKOCHCTEMaMHU.
YCTOWYMBOCTh OPraHU3MOB, NONYJISUMM M SKOCUCTEM B YCIOBHUSIX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmel  6o30eticmeus  3a2psA3HEHUll  pa3HbIX  MUNO08  HaA
CyOOp2aHU3ZMEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
go30eticmeusi.  MeTONOJOTUST ~ MOHHUTOPMHTAa  €CTECTBEHHBIX  H
AHTPOIIOTE€HHBIX YKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuuet u  cxembl: «CTpykTypa OuoreHo3a», «IKocucTteMa
IIMPOKOJIUCTBEHHOTO  Jeca»,  «JKOCHUCTEMa  XBOMHOro  Jiecay,
«DyHKIIMOHATBHBIE TPYIIIBI OPraHU3MOB B 3KOocuUcTeMe», «KpyroBopot
BEILIECTB B 3KocucTeMmey», «llenn nmutanus (macTOWIIHAs, IETPUTHAS)Y,
«JKoJoruyeckas mnupamMuga 4Yucem», «IKOoJOoruyeckas mnupamuia
omomMacce», «DJKolorMYeckas mupamuga odHeprum», «OOpa3oBaHUe
O6onoray, «llepBuunas cykmeccus», «BoccTaHoBieHHWe Jseca TMOCKe
noxapa», «KocucteMa 03epay», «ArporeHos», «KpyroBoport BeliecTB u
MOTOK SHEPTHH B arporieHose», «IIpumepsl ypOoosKoCHUCTEM.

OOGopynoBaHnue: repOapuM pacTEHUM, KOJJIEKIIMM HACEKOMBIX,
yyyena MTUIL W 3Bepei, repOdapuu KyJIbTYpHBIX H JHUKOPACTYIIUX
pacTeHuid, akBapuyM KakK MOJIEIb SKOCUCTEMBI.



IIpakTuyeckas pabora «3yuenue 151 OIIMCAHUE
ypOOIKOCUCTEMBI.

JlabopaTtopnasa pabGora «M3yueHue paszHooOpa3zus MENKHUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX DKOCHUCTEMAX).

IKCKypeHusi «IKCKypcusi B TUIUYHBIA OuoreorneHo3 (B ayOpaBy,
Oepe3HsK, €JIbHUK, Ha CYXOJOJbHBIA WJIM NOWMEHHBIM JyT, 03€po,
00J10TO)».

IJKCKypcusi «ODKCKYpCUs B arpo’KocucTemMy (Ha TMoje WId B
TEIIMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdepa — obmennanerapuas o6on0uyka 3emMid, TJ€ CYIIECTBYET
WIM CYyLIeCTBOBaJIa XW3Hb. Pa3BuThe mpeacTaBieHuii o Ouochepe B
Tpynax J. 3iocca. Yuenue B. U. Bepuanckoro o Ouochepe. O6mactu
o6unocdeps! u e€ coctan. JKupoe BemiecTBO OUochepsl U €ro PyHKIHH.

3aKOHOMEpPHOCTH  cyulecTBOBaHUA  Ouocdeprl. OcobeHHOCTH
o6uocdepsl Kak ri0d6alIbHON 3KOocHCTEeMbl. /[MHaMHUyeckoe paBHOBECHE B
ouocepe. KpyroBopoTbl BemecTB W OHOT€OXUMHUYECKUE  ITHKIIBI
(yrnepona, azora). PuTMu4HOCTb iBIIeHUI B 6rochepe.

3oHanbHOCTh Ouocdepsl. [lonsitue o OGmome. OCHOBHBIE OUOMBI
CYIIH: TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, MYCThIHU, TPOMUYECKHE Jieca, BBICOKOTOphs. Kimmar,
pPacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIITH.

Crpykrypa ¥ (QYHKIUS >KUBBIX CHUCTEM, OIIEHKAa HMX PECYPCHOTO
noTeHImana u 6nochepHbIX QyHKITUM.

JdeMoHCcTpamuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxembl: «l'eochepsr 3emun», «KpyroBopor aszora B
npupone», «Kpyrosopor yriepoga B npupone», «Kpyrosopor
KHCIIopoJia B mpupoae», «KpyroBopoT Boasl B mpupoae», «OCHOBHBIE
omombl cymmy, «Kmumarmdeckue mosica 3emum», «TyHnapay, «Taiiray,
«Cmemannbiid jec», «lllupokoaucTBeHHBIN Jiecy, «Ctenby, «CaBaHHA,
«Ilycteiasy, « Tponmmyeckuit gecy.

O6GopynoBanue: repbapun pacTeHUN pa3HBIX OMOMOB, KOJUICKITUU
KUBOTHBIX.

Tema 11. YesioBek U oOKpy:Ka0Inas cpeaa

DKOJIOTMYECKHE KPU3UCHl U UX NpUYUHBL. Bo3gelcTBue dyenoBeka
Ha Ouocdepy. 3arps3HeHuEe BO3NYIIHOW cpenbl. OxpaHa Bo3ayxa.
3arpsizHeHHe BOAHOM cpeanl. OxpaHa BOJHBIX pecypcoB. PaszpyiieHue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue KiMMara.

AHTPOIIOT€HHOE BO3JEHCTBUE HA PACTUTEIBHBIM U KUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO W JKUBOTHOTO Mupa. (OCHOBHBIE NPUHIIUIIBI
oxpansl Tpupoabl. Kpacueie kHuUrH. Oco00 OXpaHsemble MPUPOIHBIC
tepputopuu (OOIIT). botanuueckue cajbl ¥ 300J0TMYECKHUE TTAPKH.

OCHOBHbIE MPUHIUIIBI YCTOMYMBOTO pa3BUTHUSI YEJIOBEYECTBA M
npuponbl. PanuoHanbHOE  MPUPOAOINOIB30BAHME U COXpAHEHUE
OMOJIOTMYECKOTO  pa3HooOpasus 3emun. OOmme 3aKOHOMEPHOCTH
TJIOOATBHBIX JKOJOTUYECKUX KpU3UcOoB. OCOOCHHOCTH COBPEMEHHOTO
KpU3HUCa U €r0 BEPOSITHBIE MOCIECTBHUSI.

Pa3BuTre METOAOB MOHUTOPHUHIA PA3BUTHSI OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB. Cucmemmnvie uccne008amnusl nepexooa K
pecypcocbepezaiowetl u KOHKYPEHMOCNOCOOHO SHepeemuxe.



Buonoeuueckoe  paznoobpasue u  buopecypcvl.  Hayuonanvnoie
uHgopmayuorHvle cucmemvl, obecnevusarouue 00Cmyn K uHgopmayuu
no  COCMOAHUIO — OMOeNbHbIX  6ud08 u  Ikocucmem.  OcHoBbI

aKopeabunumayuu aKocucmem u cnoco6oe O0pbOLI c
buonoepesicoenusmuU. PekoHcmpyKyusi MOPCKUX U HA3EMHBIX IKOCUCHEM.
JdemoHcTpanumn

Tabmuupl u cxembl: «3arps3HeHue armoc@epb», «3arpsa3HeHue
ruapocdepb», «3arps3HeHre nouBb», «IlapaukoBbiit 3@ dexT», «Ocobdo
OXpaHsEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBISIEMOIO MUPAY.

O6GopynoBanue: (Gororpaduu OXpaHAEMBIX PACTCHUH U IKUBOTHBIX
Kpacnoii kaurn Poccuiickoii ®enepanuu, KpacHOH KHWUTM peruoHa.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOI'MM HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOyJaromuMHcss  OporpaMM  cpeaHero  oOmero  oOpa3oBaHMS:
JTUYHOCTHBIC, METAIIPEAMETHBIE U TIPEAMETHBIE.

B cTpykType NTUYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS MPOrPAMMBI IO
OMOJIOTMM  BBIJEJICHBI  CJIEAYIOUIME  COCTABJISIONINE:  OCO3HAHHE
00yJaromUMHCS POCCUUCKON IPakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOTMPEACIICHUIO, HaAIudue
momugayuu K OOY4YEHUIO OWOJIOTHH, YeleHanpasieHHoe paszsumue
BHYTPEHHUX YOEXKIEHUNM JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPagulUid  pa3BUTUS  OMOJIOTMYECKOTO  3HAHWUS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBAThLCS B CBOCH
NEATeTbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, TMPUCYITAMHU
CUCTeME OHOJIOTHYECKOTO0 O0Opa3oBaHWSs, HaIuuue NnpasoCO3HAHUSI
9KOJIOTUYECKON KYJBTYPBI, CHOCOOHOCMU CcmMagums TEIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHMSI MPOTPaMMBI IO OUOJIOTHUU
JIOCTUTAIOTCS B €JIMHCTBE YYEOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B
COOTBETCTBUHM C TPAJULHMOHHBIMU POCCHUICKUMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMU B
oOlIecTBe TMpaBWIaMHM M HOPMaMU TMOBEJEHUSI U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HaHUs, CAaMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3ULIHUH JTUYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U
PaBONOPSIKY, YEIOBEKY TpyAa U CTaplieMy MOKOJICHUIO, B3aWMHOTO
yBOKECHHS, OEPEKHOTO OTHOIIECHUS K KYJIbTYpHOMY HAcleIui0 W
TpaJIuIysIM MHOTOHAllMOHAIBHOTO Haponaa Poccuiickon @enepanuu,
IPUPOJIE U OKPYKAIOLIEH cpefie.

JIndHOCTHBIE ~ pe3ynabTaThl  OCBOGHHUA  y4yeOHOro  TpeaMeTa
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTh W CIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCH  CPOPMHPOBAHHOW  BHYTpPEHHEH
MO3ULHNEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX
BHYTPEHHHX YOE€KICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIECHHOCTSIM
poccuiickoro oOIlecTBa, pPACHIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATENIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAalpaBICHUUN
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKaIaHCKOT0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OO0YYaIoIIerocs: Kak
AKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYUMOHHBIX TMpaB U OOSI3aHHOCTEH,
YBa)KEHHE 3aKOHA U TIPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIESATEIBHOCTH IIpH
CO3JJaHUHM YYEOHBIX MPOEKTOB, PEIICHUH Y4E€OHBIX M MO3HABATEIbHBIX
3a/1a4, BBHIOJTHEHNUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONpPEEsATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €E;



yMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJEUCTBUS JIIOAEH C pasHbIMH YOEXKIACHUSIMHU,
KYJIbTYPHBIMU HIEHHOCTSIMU U COLUAIIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATENbHBIX U HCCIEAOBATEIBCKUX 3aj1ad,
YBXXUTEIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUUECKOTO COAEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM TpakAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHHS K CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH
nepex Poxnunon, ropmoctu 3a ¢BOWM Kpail, ¢cBOor PonuHy, CBOW fA3BIK U
KyJbTYpY, IIPOILJIOE U HACTOSLIEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
OpUpOabl, JOCTWXKEeHHsIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIICHHE
U pa3BUTHE OMOJIOTMM, TMOHMUMAaHHUS 3HAYCHUS OWMOJOTMU B IMO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIYXEHHUIO M 3allluTe
OteudecTBa, OTBETCTBEHHOCTD 32 €T0 CYb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOpMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTUYECKOTO
NOBEJICHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OPUEHTUPYICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbHU
Ha OCHOBE OCO3HAHHOIO MPHUHATUA LEHHOCTEHM CEMEMHOW >XWU3HU B
COOTBETCTBUH C TpaauLIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHpY, BKIIOYas OSCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

IIOHMMaHUE 3MOLUOHAIBHOTO BO3JECHCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKCHUI0O B pPa3HbIX BHJAAX HCKYCCTBa,
CTPEMJICHUE MTPOSBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3snyeckoro BocnuTaHUSA, (GOPMHPOBAHHMSA KYJIbTYPbI
310POBbS 1 IMOLMOHAJIBHOIO 0J1arONMOJyYHs:

OHMMAaHWE U Pean3aIys 3J0pPOBOT0 U 0€30MacHOTO 00pasa KU3HU
(3mopoBoe mUTaHUE, COOJIIOJACHUE TUTMEHUYECKUX TMpaBWI M HOPM,
cOaTaHCUPOBAHHBIA PEXKUM 3aHATUN W OTIbIXa, PEryisapHas pusndeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 310POBBIO;

MIOHMMAaHWE IEHHOCTU MPAaBUJ UHAMBUAYAIBHOTO U KOJUIEKTUBHOTO
0e301acHOro MOBEACHMS B CUTYalUAX, YTPOXKAIOIINX 340POBBIO U KU3HU
JOJIEH;



OCO3HAHUE TOCIEACTBHA M HENPUATUS BPEIHBIX MPHUBBIYCK
(ynoTtpeOaeHus ankorosis, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

Tpyoatooue;
TOTOBHOCTh K AaKTHBHOH JCATEIBHOCTH TEXHOJOTHYECKOW W
COLIMATbHOU HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIIUAPOBATH,

IJJAHUPOBATh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IEATEIIBHOCTD;

UHTEpPEC K pazNuyHbIM chepam NpoPecCUOHATBHON JesATEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIaHBbI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA
MPOTSHKCHUH BCEH JKU3HU,

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

HKOJIOTMYECKH LEJeCO00pa3HOe OTHOIIEHHWE K MpPUpOJie Kak
VMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYyJIbTYphl: NpUOOpeTeHue
OMBITA MJIAHUPOBAHUSI TTIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCEICTBUI
JUJT. OKPYKAOIIEN Cpelibl;

OCO3HAHHME TJIO0ANBHOTO XapaKTepa JKOJOTMYEeCKUX MpodieM u
myTeH UX penieHus;

CIIOCOOHOCTh ~ UCIOJIB30BaTh IMpUOOpETaeMble MpPU  U3YYECHUU
OMOJIOTMM 3HAHUS M yMEHUS TPU PEIICHUH TMpoOJieM, CBA3aHHBIX C
palroOHaJIbHBIM MPUPOIONI0IB30BAHUEM (cobmonenue MIpaBUIl
NOBEJEHUS B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMOChEpPHI);

AKTHUBHOE HENPUATHE ACHUCTBHI, NPUHOCIIIUX BpE OKpY Karolleu
OPUPOJHON  Cpelle, YMEHHE [MPOTHO3UPOBATH  HEOJIAroNpHUsTHbIC
DKOJIOTUYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUHA U
IpeA0TBpAIlATh UX;

HaJIU4YUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJIEHUS, 3KOJIOTMYECKON
KyJbTYpbl, OIbITa JACATEIbHOCTA 3KOJOTHYECKOW HAMNpaBIECHHOCTH,
YMEHUS PYKOBOJCTBOBATHCSA MMH B IMO3HABATEIbHOW, KOMMYHUKAaTUBHOMN
U COIMAIBHOM TMPAKTUKE, TOTOBHOCTHM K YYacTUIO B MPAKTHYECKOU
NEeATEIbHOCTU SKOJIOTHUECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pEHU, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOI'0 Ha JuWajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl Kak
CpeACTBa B3aUMOJECHCTBUS MEXKY JIIOJAbBMU U MO3HAHUS MUPA;

NOHUMaHue crenuukn OMOJOTHM KaK HayKH, OCO3HAHUS €€ POJId B
dbopMHUpOBaHUN  PAIMOHAIIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUA
LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaloUeM MHpPE KaK O €IMHCTBE
NpUPOJIbI, YeJIOBeKa W  O0OIllecTBa, B IO3HAHUU  MPUPOJHBIX
3aKOHOMEPHOCTEH M pEHIeHUH TMpoOJIeM COXpaHEHHs MPUPOIHOTO
paBHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMHM i1 COBPEMEHHOMU
UMBWIK3ALUKA: OOECIIEUEHUsS] HOBOIO YPOBHS Pa3BUTHUS MEIUIIUHBI,
CO3JJaHU€ MEPCHEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX  peIIaTh



pecypcHbIe IPOOJIEeMbl Pa3BUTHS YEIOBEUYECTBA, MOUCKA MyTEH BBIXO/AA U3
IJI00AJIBHBIX HKOJIOTMYECKUX IMpoOjeM M obOecrneueHus nepexona K
YCTOHYMBOMY DPa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB U (hOpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TIOJYyYCHUH OMOJIOTHUECKUX 3HAHUH B LETSIX
MOBBIIIICHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, KaK
COCTaBHOM dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYarolIuXcs,
dbopMupyemoii npu U3y4eHuu OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONIb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJTydYaeMble 3HAHUS
Ui aHaIM3a W OOBSICHEHHS SIBICHHM OKpPYXKAIOIIeT0o MHUpa U
NPOUCXOAAIINX B HEM HM3MEHEHHWH, YMEHHE [enaTb OO0OCHOBaHHbBIE
3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIUXCA TaHHBIX C
IEJIBIO MTOJTYYEHHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ WCTIOJB30BaTh  OHMOJOTHYECKHE
3HAHWS JJIs PEIIeHUs TPOOJIeM B PealbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAaHWE IICHHOCTH HAyYHOW JEeATCIBHOCTH, TOTOBHOCTb
OCYIIECTBJISITh TPOCKTHYID H  HCCIEIOBATEIbCKYIO JICATEIHHOCTH
WHIWBHYaJILHO U B TPYIIIIC,

TOTOBHOCTh HM CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIYUCHHIO HOBBIX 3HAHUH 110
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe PEe3yibTaThl OCBOEHUS Y4YEOHOro MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAUUMBbIE JUIsI (POPMUPOBAHUS MUPOBO33PEHUS
0Oy4YaromuXxcs MEXIUCIUIUTMHAPHBIE (MEXIpPEeIMETHbIE) 00IleHay HbIe
MOHSITHSI, OTPAXKAIONIUE [EJOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenurKy METO/IOB MO3HAHMSI, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaxX
(BemiecTBO, HHEpPrusi, SBIEHUE, TMPOIECC, CHUCTEMa, HAay4HbIH (akKT,
NPUHIINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE,
HAOJIIOIeHNe, W3MEpPEHHe, JKCIEPUMEHT M JApYyrue); yHUBEpCAIbHBIC
yueOHbIC JeNCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE,
peryiasTHBHBIE), oOecrneunBaromue ¢GopMupoBaHue (YHKIIMOHATIBHON
TPaMOTHOCTH U COIMAIBHONW KOMIIETEHIIUUA OOYYaroIINXCs; CIOCOOHOCTh
OoOy4JaroImMXCsd  MCIOIB30BaTh  OCBOEHHBIE  MEXKIMCIHMIUIMHAPHBIC,
MHPOBO33pPEHYECKNE 3HAHUSA U YHHUBEpCAIbHBIC yueOHBIC NEHCTBUS B
MO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare m3yueHuss OMOJIOTMM HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus y obOydarorierocss OyayT copMupoBaHbl O3HABATEIbHBIC
YHUBEpCaJIbHbIE yU4eOHbIE EUCTBUS, KOMMYHHUKATUBHbIE YHUBEPCAIbHbIE
ydeOHbIe JCHCTBUS, PETyIsTUBHBIE YHUBEpCAIbHBIC YUCOHBIC NEHCTBHSI,
COBMECTHAs AESATEIbHOCTb.

MeranpenMeTHble pe3yJbTaTbl OCBOEHUSI MPOrpaMMBbl CPEHErO
o01mero 00pa3oBaHMsI TOJKHBI OTPAXKATh:

OBiaeHne YHUBEPCAJIBHBIMH Y4YeOHBIMH IO3HABATEIbLHBIMH
AEeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



CaMOCTOSITEIbHO (POPMYIMpPOBaTh U aKTyaJU3UPOBATH MpoOIiEeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIOJb30BaTh TMPU OCBOCHUU 3HAHUM TPUEMBI  JIOTUYECKOTO
MBIIIUICHUST  (aHanu3a, CHUHTE3a, CpaBHEHWS,  Kiaccu(UKaIuu,
000011IeHNs ), pACKPBIBATh CMBICII OMOJIOTHUUECKUX MOHITUH (BBLACISITH UX
XapaKTepHbIC TIPU3HAKH, YCTAHABIMBATE CBS3U C APYTUMH ITOHATUSIMH);

OTIPENIENATh 1IEJIU JIeITEIIbHOCTH, 3a7aBas MapameTpbl U KpUTEpUU
WX  JOCTH)KEHHUS, COOTHOCUTH  pE3YyJbTaThl  JICSITEIBHOCTH  C
MTOCTABJICHHBIMHU LICIISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TIOHATHUS JIJIsi 00BsICHEHUS (DAKTOB U
SIBJICHUW KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE DPACCYXACHUS (MHIYKTUBHBIC, NEAYKTHBHBIC,
10 AaHAJIOTHWH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B
paccMaTpHBAEMBbIX SBIICHUSAX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIC CPEJICTBA IS TMPEJICTABICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHWH B HM3y4aeMbIX OHOJIOTHUYECKHUX
00BEKTaxX, a TaKKe MPOTHBOPECYUH pAa3HOrO poja, BBISABICHHBIX B
Pa3TUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pelIeHUs MpoOJeMbl ¢ YYETOM aHaIM3a
UMEIOLIUXCS MaTEePUAIIbHBIX U HEMaTePHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIHLHOCTH, OIICHHBATh COOTBETCTBHUE
PE3yIBTATOB 1IEJISIM, OIICHUBATh PUCKH TIOCJICACTBUHN JEATEIbHOCTH;

KOOPJMHUPOBATh M BBIMOJIHATHL PabO0Ty B YCIOBHSX pEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TMPU PEIIEHUU >KU3HEHHBIX
poOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIa/JIeTh HaBbIKAMU Y4YEOHO-HUCCIEAOBATENILCKOW M  TPOEKTHOU
NEeSITENHbHOCTH, HABBIKAMHM pa3pellieHus Mpo0sieM, CHOCOOHOCTBIO W
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TIOMCKY METOJOB  pEIIeHUs
NPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHBIX METOIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BUJIBI JACSTEIBHOCTH IO TOJYYCHHIO
HOBOT'O 3HAHMSI, €r0 UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B
y4eOHBIX CHUTyallusiX, B TOM 4YHCJIE€ TIPU CO3JAaHUM Y4EOHBIX U
COIIMAJIbHBIX MTPOEKTOB;

dbopMuUpOBaT, Hay4yHBIH THUN MBIIUICHUS, BJIaJAE€Th HAy4YHOU
TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTh W (GOpMyIupoBaTh  COOCTBEHHBIE  3aJayd B
o0pa3oBaTeIbHON IEATETFHOCTH U )KU3HEHHBIX CUTYAIIUSX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBA3M U aKTyaJM3HPOBATH
3a/layy, BBIJIBUTATh TUIOTE3Y €€ PEIICHHs, HAXOIUTh aAPTYMEHTHI s
JI0Ka3aTeIhCTBA CBOMX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHHS;

aHATM3UPOBATH TIOJYYCHHBIE B XOJ€ PEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTD, MMPOTHO3UPOBATH N3MECHCHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlWsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYIICCTBIISITh IICJICHANPABICHHBIM TMOUCK TIEPEHOCAa CPEICTB W
croco0OO0B JIeUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;



YMETh MEPEHOCHTh 3HAHHUS B IMO3HABATEIbHYIO M IMPAKTHUYECKYIO
0071aCTH JKU3HEACITEIIHHOCTH,

yMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTei;

BBIIBUTaTh HOBBIC WJCH, TMpeajiaraTh OPUTHHAIBHBIC IMOAXOABI U
pelIeH ], CTaBUTh MPOOJIEMbl U 3a/1a4y, JOMYCKAIOIINE aJbTepPHATUBHBIC
peLIeHHUs.

3) pabora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3TMYHBIX MCTOYHHMKAX MH(popmammu (TeKcTe
y4eOHOro mnocoOus, HAy4YHO-TIONMYJSAPHON JUTepaTrype, OMOIOTrHYECKUX
CIIOBapsiX W CIPAaBOYHHKAX, KOMIIBIOTEPHBIX ©0Oa3ax [aHHBIX, B
WuTepHeTe), aHAMU3UPOBAaTh MHPOPMAIUIO PA3IUYHBIX BUAOB U (HopMm
NpE/ICTaBIEHUsl, KPUTUYECKH OLIEHMBaTh €€ JIOCTOBEPHOCTh U
HETIPOTHUBOPEUYHUBOCTH;

GopMynupoOBaTH 3ampOChl U MPUMEHSTh Pa3IUYHBIE METOMBI TPHU
NoMCKE M OTOOpe OMonormvyeckoil HHQPopMaluud, HEOOXOIUMOH s
BBITIOJTHEHUS yUIEeOHBIX 3a/1a4;

npuoopeTaTh OTIBIT UCIOJIb30BAHUS uH(}OpMaIMOHHO-
KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,  COBEPIICHCTBOBATb  KYJIBTYPY
aKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpeICTaBICHUS
Oononormueckoil mHpopMaluu (cXeMbl, rpaduKd, TUArpaMMbl, TaOIUIIBL,
PUCYHKH U IPYTOEC);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CPEJCTBA MpH padoTe ¢
Oounonornyeckoil nHMopMaImeil: TpUMEHATh XUMUYecKue, (pundeckue u
MaTEeMaTUYeCKUE 3HAKM U CHUMBOJBI, (Qopmynsl, aOOpeBHATYpy,
HOMEHKJIATypy,  HCIOJNb30BaTh M MpPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATISAHOCTH;

BJIa/IeTh HAaBBIKAMHU PpACIIO3HABAHUS W 3alUThl HHQPOpPMAIIUH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBnajgenue YHHBePCATbHBIMU KOMMYHHKATHBHBIMU
AEeUCTBUAMM:

1) o0meHnue:

OCYIIECTBIISITh KOMMYHHKallUd BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOT€ WM JUCKYCCHH TIO CYIIECTBY OOCYXKIaeMOii
TeMbl  (YMEHHE 3a/JaBaThb  BOINPOCHL,  BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEIBHO  BBITIOJIHEHUS  TpeJJiaraéMoll  3ajJadyd, y4UThIBATh
WHTEPECHI U COTIIACOBAHHOCTD MO3UIIMNA JPYTUX YUYACTHUKOB JUAIOTA WA
JUCKYCCHH );

pacmo3HaBaTh HeBepOanbHBIE CpeAcTBa OOIIEHUS, MOHUMATh
3HaUE€HWE  COIHMAIbHBIX  3HAKOB, IMPEANOCHUIOK  BO3HHUKHOBEHUS
KOH(MJIUKTHBIX CHUTyalluid, YMETh CMsr4aTh KOHQIMKTHI U BECTH
IIEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOIICHHUS W B3aMMOJICHCTBUSA,
MOHUMATh HAMEpPEHHWs JAPYTuX JIOACH, TPOSBIATH YBaKUTEIHHOE
OTHOIICHWE K COOECEeNHUKY M B KOpPpEeKTHOUW (dopme (HopMyITupoBaTh
CBOU BO3PaKECHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB.

2) cCOBMeCTHAS 1eATeJIbHOCTD:

MOHUMAaTh W  WCIOJB30BaTh NPEUMYIECTBA KOMAHJAHOW W
WHJMBUAYabHOW palbOThl MpU PEIICHHH OUOIOTHYECKON MpOOIJIeMBbl,



00OCHOBBIBaTb ~ HEOOXOAMMOCTb MPUMEHEHHUS TIPYHIOBBIX  (PopM
B3aMMOJICUCTBHSI IPU PEIICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX ACHCTBUH C y4ETOM
OOLIMX UHTEPECOB U BO3MOYKHOCTEN KaKJI0T0 WiIEHA KOJJIEKTHBA,;

OPUHUMATh LENH COBMECTHOW JESITEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS TO €€ JOOCTHXKEHHMIO: COCTAaBJISTh IUIaH
JNEUCTBUM, paclpelessiTb poOad € YYETOM MHEHMH YYaCTHUKOB,
00CYXJ1aTh PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa W KaXJIOro YYacTHHKA
KOMaH/Ibl B OOIIMI pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajgaratb HOBbI€ MPOEKTHI, OLEHUBATH UJEH C TIO3UIMU HOBU3HBI,
OpUTHMHAIBHOCTH, TIPAKTUUYECKON 3HAYMMOCTH;

OCYHIIECTBJISITh ~ MO3UTUBHOE  CTPATErMYECKOE  TIOBEJICHHE B
Pa3IUYHBIX CUTYALUsX, MPOSIBISATH TBOPYECTBO U BOOOpa)keHHE, OBIThH
UHUIIMATUBHBIM.

OBy1aieHUe YHMBEPCATbHBIMH PeryJsTHBHBIMU A1eHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBICHUS NPOOJIEM U
UX PEIICHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHUM LIEeJIeBble WU
CMBICJIOBbIE YCTAHOBKHM B CBOUX JCHCTBUSAX U MOCTYNKAX MO OTHOIICHUIO
K KUBOI MPUPOJIE, CBOEMY 37]0POBBIO U 3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSATENIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 33]]aUH B
o0pa3oBaTeIbHON IEATETLHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEUICHUs MPOOJIEMBI C Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiMpATh paMKH y4yeOHOro TMpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

nenaTh  OCO3HAHHBIM  BHIOOp, apryMEHTHpPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh  (DOPMUPOBAHMIO M TPOSIBICHUIO  IHPOKOU
SPYAUIIMU B PaA3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBIMIATH CBOMU
o0pa3zoBaTeIbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBHI B
NEeATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJIETh HAaBBIKAMM I[1O3HABATEJIbHON pedIeKCHU KaK OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJITATOB U
OCHOBaHHM, HCIOJIb30BaTh MPUEMBI PEIIEKCUH ISl OLEHKU CUTYAallUH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIICHUS IO
UX CHH)KECHHUIO;

OpUHMMAaTh MOTHUBBI M AapryMEHTBl JPYyTUX [pU  aHAJIMU3€
PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE Ceds U APYTrUX:

MPUHUMATh ce0sl, IOHUMAsi CBOM HETOCTATKU U JOCTOMHCTBA;

IPpUHUMATh MOTHBBI W apryMEeHTBhl JpYrMX @pH aHajau3e
PE3yJIbTATOB JIEATEIbHOCTH;



MPU3HABATH CBOE MPaBO U MPaBO APYIMX HA OLIMOKHU;
pa3BUBaTh CIOCOOHOCTh MOHHMMATh MHUP C TO3ULUUU JIPYroro
4eJI0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeaqmeTHble  pe3yabTaThl OCBOCHHS  COACPKAHUS  y4eOHOro
npeamera «buonorusi» Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha
obecrnieuenue npoduiabHOro oOydeHUs oOywarommxcss Ouosioruu. OHH
BKJTIOYAIOT: crienuduyeckue jsi OMOJOTUM HAydHbIC 3HAHUS, YMEHUS U
crocoObl JEUCTBUI MO OCBOCHUIO, MHTEPIIPETAIMU U TIPEOOPa30BAHUIO
3HaHUM, BUJBI JCATEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHUW U HUX
NPUMEHECHUIO B PA3JUYHBIX yU4EOHBIX, @ TAK)KE B PEAJIbHBIX KU3HEHHBIX
cutyarusax. llpenMeTHbie pe3ynbTaThl MPENCTABICHBI 1O  TrojJam
U3YUYECHUS.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHSI  y4eOHOro  mpeaMera
«buonorus» B 10 Knacce NOMKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
€CTEeCTBCHHBIX HAayK, B (DOPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B TIO3HAHUU 3aKOHOB TIPUPOJLI M PCEIICHHH MpoOIemM
pallMOHAJIBLHOTO  MPUPOJOTONB30BAHUS, O BKIAJIE POCCUUCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIArarolue OWOJIOTMUYECKUE TEPMUHBI U TOHATHS (KU3Hb,
KJIETKa, OpraHuM3M, MeTaboJu3M, TOMEOCTa3,  CaMOpEryJsus,
CaMOBOCIIPOM3BEAECHUE, HACIEICTBEHHOCTh, W3MEHUYMBOCTh, POCT U
pasButHe), 6uonorndyeckue Teopuu (kinerouyHas teopus T. IlIBanna, M.
[Inennena, P. BupxoBa, XpoMOCOMHas TEOpPUS HACJIEACTBEHHOCTH 1.
Moprana), yuenuss (H. M. BaBumoBa — o 1eHTpax MHOrooobpasus u
INPOUCXOXKIEHUSI KYJIBTYPHBIX pacTeHHWM), 3aKOHBI (eauHOO0Opa3us
NOTOMKOB TIE€PBOIO  IMOKOJEHHUS, pPACUICIUICHUs, YUCTOThl TaMeT,
He3aBUCUMOro HacienoBanus ['. MeHnens, TOMOJOTHYECKUX PSAOB B
HaclieACTBEHHOM wu3MeHuuBoctd H. WM. BaBumoBa), NOpUHIUIBI
(KOMILIEMEHTApHOCTH);

BJIAJ€HUE  OCHOBHBIMH  METOJaMH  HAYYHOrO  IO3HAHUA,
UCIIOJIb3YEMbIX B OHOJIOTMYECKUX MCCIEIOBAHUAX >KUBBIX OOBEKTOB
(omrcanue, u3MepeHre, HaOII0ICHHE, SKCTICPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIIETOK
MPOKApUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hclie OakTepuid, rpuOOB, paCTEHUH, KUBOTHBIX U
YeJOBEKa, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHHI, KMBOTHBIX,
YeJI0BEKa, MPOLECCOB KUZHEACATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max
pacTeHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKHUX IPOIIECCOB: 0OMeHa
BellecTB  (MeTaboNMu3M),  NpeBpallleHUuss  SHEPruM,  OpOKEeHUs,
aBTOTPOGHOTO M TETepOTPOGHOTO THUIIOB THUTAHUS, (HOTOCHHTE3a U
XeMOCUHTE3a, MHUTO3a, Meio3a, TaMmeTorene3a, AMOpHUOTeHe3a,
MOCTAMOPUOHAIIBHOTO ~ Pa3BUTHS, PA3MHOXKEHHUS, HHAUBUIYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOT€HEe3a), B3aUMOJICHCTBUSL T€HOB, TE€TEPO3UCA,
HCKYCCTBEHHOI'0 0TOO0PA;

YMEHUE YCTaHABIMBATH B3aUMOCBSI3M MEXKIY OPraHOUIaMU KJIIETKU
U UX QYHKIUSMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW M UX (PYHKUUSIMHU,



MEXJly OpraHaMH U CHUCTEMaMH OpPraHOB y pAacTeHHUH, KUBOTHBIX U
YyelloBeka W WX (QYHKIUSIMH, MEXKIy CHCTEeMaMH OpraHOB U HX
(GYyHKUMSAMH, MEXIy 3TanmamMud OOMEHa BEUIECTB, ATanmamMu KIETOYHOIO
[MKJIA ¥ KU3HEHHBIX LHUKJIOB OPraHU3MOB, 3TanamMu SMOPHUOHAIBLHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUNIOM U (PAKTOPAMH CPEIbI
oOuTaHus;

YMEHHE BBISBIISATH OTIIMYUATEIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM
YHUCJIe PACTCHUH, )KUBOTHBIX U UEJIOBEKA;

yMEHUE HCIIOJIB30BaTh COOTBETCTBYIOIIIHE apTryMEHTBI,
OMOJIOTMYECKYI0O TEPMUHOJOTUIO W CHUMBOJMKY IS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE peniath OWOJIOTUYECKHE 3a/a4M, BBISBISATH MPUUYUHHO-
CIEJCTBEHHBIE CBSI3M  MEXKIY  HCCIEIyeMbIMU  OHOJIOTUYECKUMU
mpolieccaMu M SIBJICHUSIMH, JieJaTh BBIBOJABI U MPOTHO3bI HA OCHOBAaHUHU
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBITIOJHATH J1A0OpAaTOpPHBIE M TMPAKTUYECKHE PabOThI,
coOmoaTe TMpaBuja Mpu paboTre ¢ Yy4eOHBIM U JIaOOPAaTOPHBIM
o0opy10BaHUEM;

YMCHHE BBIJIBUTATh TUITOTE3bI, IIPOBEPATH UX KCIIEPUMEHTATbHBIMA
cpeactBaMu, (GOpMyIHpys IIedb  HCCICAOBaHUSA, AaHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI U JICJIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B Y4e€OHO-MCCIICIOBATEIBCKON padoTe T
OMOJIOTMH, DKOJIOTUHW W MEJUIIMHE, MPOBOAUMON Ha 0a3ze IIKOJbHBIX
HAy4YHBIX OOIIECTB, ¥ MYOJIMYHO MPEJCTABIATh MOJYYEHHbBIE PE3yIbTaThI
Ha YYEHUYECKUX KOHPEPEHIUX;

YMEHHE  OLIEHUBATh  JTUYECKHE  AaCHeKThl  COBPEMEHHBIX
UCCJIeIOBaHUNA B 00JacTH OHOJIOTMM W MEIMIMHBI (KIOHUPOBAaHHE,
HCKYCCTBEHHOE OIUIOJJOTBOPEHUE, HANPABICEHHOE HW3MEHEHHE TeHOMa U
CO37laHNE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHUE OCYIIECTBISIT ~ OCO3HAHHBI  BBIOOD Oymyreit
npodeccroHaIbHON JIEITSIIBHOCTH B 00JacTH OWOJOTUM, MEIUIIHHBI,
OMOTEXHOJIOTUH, BETEPUHAPHHU, CEIBCKOTO  XO3SMCTBA, IHIICBOM
IPOMBIIIEHHOCTH, yrayOIsTh M03HABATEIILHBIM UHTEpEC,
HaIlpaBJIEHHBI Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIONIEH Mpodeccuu U
POJOJIKEHUE OMOJIOTMYECKOr0 00pa30BaHUsS B OPraHU3AIMSAX CPEIHEro
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS  y4yeOHOro  mpeaMera
«buonorusi» B 11 knacce NOMKHBI OTPaKaTh:

c(hopMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHMOJIOTHU B CHUCTEME
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTUHBI MUpPA, B IMO3HAHWU 3aKOHOB MPUPOJBI U PEHICHUH
AKOJIOTUYECKUX MPOOJIEM 4YEIOBEYECTBA, a TAKXKE B PELICHUHU BOIPOCOB
PaIMOHAILHOTO MPUPOJIOTIONB30BaHMs, U B (DOPMHUPOBAHUN IIECHHOCTHOTO
OTHOILIEHHUSI K MpUpoje, OOIIECTBY, YEIOBEKY, O BKIIAJIE POCCUMCKUX U
3apyOeKHBIX YUCHBIX-OMOIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHWHA, KOTOpas
BKJIIOYAET OMNpENENICHUs] U MOHUMAHUE CYIIHOCTH OCHOBOIOJArarolux
OMONOTUYECKUX TEPMUHOB W TOHATHH (BUI, dKocucTteMa, Ouocdepa),
Ouosiornueckue Teopun (dBosronuoHHas Teopuss Y. JlapBuHa,
CUHTETHYecKasi Teopus 3Botonnn), yuenus (A. H. CeBeprioBa — o myTax
1 HanpasieHusx sBontonun, B.W. Bepnanckoro — o 6uocdepe), 3aKoHbI



(renetnueckoro paBHoBecus J>x. Xapau u B. Baiin6epra, 3apo/bIiieBoro
cxoactBa K. M. bapa), npasuna (Munumyma FO. JInubGuxa, sxonorunyeckoit
NUpaMuabl SHEPrun), runotesbl (runote3a «mupa PHK» V. I'nnbepra);
YMEHHE BIAJCTh OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUSA,
UCITOJIb3YeMBIMUA B OMOJIOTUYECKUX HMCCIICOBAHUSX JKHBBIX OOBEKTOB U
sKocHucTeM (omucaHue, W3MEpeHHe, HaOMIoJeHNue, OSKCIEPUMEHT),
croco0aMy BBISBIICHHUS M OIICHKHM AaHTPOIIOTCHHBIX W3MEHEHUH B

pUPOJE;

YMEHHE  BBIJCIATH CYIIICCTBCHHBIE NPU3HAKH: BUJIOB,
OMOreoleHO30B, 3KocUcTeM M Ouocdepsl, CTaOUIM3UPYIOLIETO,
JBWKYIIIETO U pa3phIBAIOIIETO €CTECTBEHHOTO orbopa,
QJIJIOTIATPUYECKOTO M CHUMIIATPUYECKOTO BUI000pa30BaHUS, BIUSHUS
TBYDKYIIAX CHIT IBOJIOLIUU Ha TeHO(OH]T TOITYJISIITU Y,

IPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpele OOWTaHWs, 4YepelOBaHUS
HAIPABJICHUH 3BOJIIONMH, KPYrOBOPOTa BEIIECTB M IOTOKA SHEPTHH B
DKOCUCTEMAX;

YMCHHE  YCTAaHABIMBAaTh B3aWMOCBS3M  MEXAYy  IIPOIECCaMHU
DBOJIIOIMH, JABWKYIIUMH CHJIAMH  aHTPOIOreHe3a, KOMIIOHCHTaMHU
Pa3TUYHBIX SKOCUCTEM M IMPUCITOCOOICHUSIMH K HUIM OPTaHH3MOB,;

YMCHHE BBISIBIATH OTJIMYUTCIIBHBIC TPU3HAKU IKUBBIX CHCTEM,
NPHUCIIOCOOJICHHOCTh BHJIOB K cCpele OOWTaHus, aOWOTHYECKHX M
OMOTHYCCKUX KOMIIOHCHTOB JKOCHUCTEM, B3aMMOCBS3€i OpraHM3MOB B
CoOOIIeCTBaX, AaHTPONOTCHHBIX W3MCHEHUH B OJKOCHCTEMax CBOCH
MECTHOCTHU;

yMEHUE UCITI0JTb30BaTh COOTBETCTBYIOIIIHE apTyYMEHTBHI,
OMOJIOTMYECKYI0O TEPMUHOJOTHIO M CHUMBOJHMKY JUISL JIOKa3aTelbCTBa
POJICTBA OPTraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIII, B3aHUMOCBS3U
OpraHu3MOB W cCpeabl OOWTaHMs, €JAWHCTBA YEJIOBEYECKUX pac,
HEOOXOAUMOCTH COXpPaHEHHS MHOTO0Opa3vs BHJIOB U DKOCHUCTEM Kak
YCJIOBHS COCYIIIECTBOBAHUS MPUPOILI M YETIOBEUECTBA;

yMEHHE pemarh OMOJOTHYECKHE 3aJadM, BBISBIATH NPHUYHHHO-
CICJACTBEHHBIE  CBSI3M  MEXKIY  HCCICAYEeMBIMH  OHOJOTHYECKUMH
mpoleccaMy M SIBJICHUSMH, JeJaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHHUH
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIOIHATH J1A0OpAaTOpPHBIE M TPAKTUYECKHE PabOThI,
coOoMaTh TMpaBwia TpH padoTe ¢ y4eOHBIM M Ja0OpPaTOPHBIM
00opyTI0BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATH UX AKCIICPUMEHTAIbLHBIMU
cpenctBamu, GOpPMYNIHpPYS IENb  HCCIENOBaHUA, AaHAIU3UPOBATH
MTOJTyYEHHBIE PE3YIbTATHI U ICJIaTh BBIBOJIBI,

YMEHHE Yy4acTBOBAaTh B Yy4eOHO-HCCIIEIOBATEIBCKOW paboTe To
OMONIOTHHU, JKOJIOTMM W MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJbHBIX
Hay4YHBIX OOIIECTB, M IMTYOJMYHO MPEACTABIIATH IMOJTYyYCHHBIC PE3YIbTAThI
Ha yYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATh THIOTE3bl U TEOPUH O MPOUCXOXKICHUU KU3HH,
YeJioBeKa M YEIIOBEYECKUX pac, O MPUYMHAX, TIOCIEACTBUAX U CIOCOOax
MpeI0TBpalIeHHs TI00aTbHBIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIIECTBIISITh OCO3HAHHBIN BEIOOD Oymyreit
npoheCCHOHAIBHON JIEATEILHOCTH B 00JacTH OWOJOTHH, 3KOJIOTHH,
MPUPOAOIIONB30BAHUS, MEIUIMHBI, OWOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHUIIEBON MPOMBIILICHHOCTH,



yrayOnsTh TMO3HABATENbHBIA HMHTEPEC, HANPABICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPOPECCUH U MPOAOIKEHUE OMOIOrMYECKOTr0

00pa30BaHMs B OPTaHU3ANMAX CPEIHETO MPO(EeCCHOHATFHOTO W BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunMeHoOBaHHE KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl

NporpamMmal padoThI padoThI

1 buonorus xak Hayka 1 https://m.edsoo.ru/7f41c292

9 JKuBbIe cuCTEMEI U UX 5
M3y4YeHue

3 Buonorug kieTtku 2 05
XuMuueckas

4 10 1
OpraHu3aius KIEeTK!
Crtpoenune

5 TPOCHHE 1 pyHKIIHN 8 2 https://m.edsoo.ru/7f41c292
KJIETKH
OOMeH BEIIECTB U

6 IIpeBpalleHue SHEPTuun 9 1
B KJIETKE
HacnencrBennas

7 nHpopManus u 9 05 https://m.edsoo.ru/7f41c292
peanuzanus e€ B KIETKe
%K N

8 HSHCHHBIH U 6 1 https://m.edsoo.ru/7f41c292
KJIETKHU
CtpoeHue U KI[UHA

9 P Dy 17 15
OpraHu3MOB

10 PasmHOXeHne n 8 1.5 https://m.edsoo.ru/7f41c292



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

paSBI/ITI/Ie OpFaHI/I3MOB
I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
11 2 0.5
N3MCHUYHUBOCTHU
OpraHu3MoOB
3aKOHOMEPHOCTH
12 10 1 https://m.edsoo.ru/7f41c292
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
N3MCHUYHUBOCTHU
14 I'enetnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 1
buorexnonorus u
16 CUHTETHYECKAS 4 https://m.edsoo.ru/7f41c292
ouoJorus
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME



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

11 KJIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/IeHUE U pa3BUTHE
HBOJTIOITUOHHBIX
MpPEJICTaBICHUN B
ounosioruu

https://m.edsoo.ru/7f41cc74

MukposBontonus 1 eé
pe3yJIbTaThI

14

MakposBomronus u e€
pe3yibTaThl

https://m.edsoo.ru/7f41cc74

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emite

15

1.5

https://m.edsoo.ru/7f41cc74

[Ipoucxoxnenue
YyeJIoBEKa —
AHTPOTIOTCHE3

10

DKoJIorus — Hayka o
B3aMMOOTHOUIEHUAX
OpPraHu3MOB U
Ha/I0praHU3MEHHBIX
CUCTEM C OKpYKaroIlen
cpenou

0.5

https://m.edsoo.ru/7f41cc74

OpranusMmsl 1 cpena

1.5

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

oOuTauus
DKOJIOTUA BUIOB U
8 . 9 0.5
HOHy.]'I?[III/II/I
DKOIOTHA COOOIIECTB.
9 DKOJIOTUYECKHE 12 05 https://m.edsoo.ru/7f41cc74
CHUCTCMBI
B — 1100
10 Hocepa — oAb Has 6 https://m.edsoo.ru/7f4lcc74
JIKOCHUCTEMA
11 YenoBek U 6
OKpYIKaroIas cpesa
12 Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsmyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero U3yUYEeHUS o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl

Bbuomornsa xak koMIJIeKCHas
1 HayKa M KaK 4acTb 1 https://m.edso0.ru/7f41c292
COBPEMEHHOTO OO0ITeCTBA

JKuBrle cucTeMbl U UX
CBOMCTBaA

YpoBHEBast opraHuzanus
KUBBIX CHCTEM

Hctopust OTKpBITUSA U
4 W3YYEHHUS KIIETKU. 1
Knerounas teopust

MeTo1bl MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«3yueHune MeTo0B

5 KJIETOYHOU OMOJIOrUH 1 05 https://m.edsoo.ru/7f41c292
(xpomatorpadus,
anektpodopes,
middepenunanbHoe
eHTpudyrupoBaHue,



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

[TLP)»

XUMHYECKUHA COCTAB KJIETKU

MuHepanbHbl€ BellecTBa
KJIIETKH, UX OHOJOTHYecKas
poJIb

Oprannueckue BeIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eTKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin

0.5

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

CaoiicTBa, KIaccu@UKaIus 1
dbyHKIIMN OETKOB

10

Opranuueckue BelecTa
KJIETKH — YTJICBOJIbI

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA
KII€TKU — JIMITUAbI

12

HykienHOBBIE KHCIIOTHI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pyHkun ATO.

Jpyrue
HYKJIe03uATpUudochaTsl



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

(HT®)

14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPaHCKPUTITOMUKH,
MPOTEOMUKHU

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

15

Meroas! CTpYKTYpHOM
Oouonorun

16

Tumel KIETOK.
[IpoxapuoTnueckas KieTka

17

CrpoeHnne s3yKapruOoTHYECKOM
kieTku. [IpakTudeckas
pabota «3ydeHue CBONUCTB
KJIETOYHOW MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KJIETKU

19

OnnomeMOpaHHbIE
OpraHoUJbl KIETKH.
[IpakTnueckas pabora
«3yueHue IBUKEHUS
LUTOTIIa3MbI B
PACTUTENBHBIX KIETKaX)

0.5

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

20

[TomyaBTOHOMHEIE
OpraHOU/IbI KIECTKU:
MUTOXOHPUH, MITACTUABIL.
JIaGoparopHas paboTa
«MccnenoBanue miuazmMoan3a

0.5



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

n Ac1jia3MoJin3a B
PACTUTCIIbHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenue u QyHKIUU sSapa

23

CpaBHHTENIbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoT. JlabopaTtopHas
pabota «M3ydyeHune
CTPOCHHUS KIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

24

Accummnsaus u
JTUCCUMMIIALINS — JIBE
CTOPOHBI META00IU3MA.
Tunsl oOMeHa BelecTs.
JlaGopaTtopnas pabota
«M3yueHue KaTaauTUIECKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIa3bl WK
KaTaJiasbl)»

25

DepMEeHTaTUBHBIN XapakTep
peakLMil KJIETOYHOTO
MeTaboan3ma.
JIaGoparopHas paboTa
«M3yuenue
(bepMeHTaTUBHOTO
pacIleIIeHHs IEPOKCUIa

0.5




BOJIOPOJAa B PACTUTEIbHBIX U
JKUBOTHBIX KJIETKAX»

26

Benku-akTuBaTopsl U OENKH-
WHTHOUTOPEI

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

27

ABTOTpOGHBIN TUIT 0OMEHa
BELIECTB

28

doTocunTes

29

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE
nporeccoB GOTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OPraHU3MBI.
Bubr 6poxenust.
JlaGopaTtopHnas pabota
«CpaBHEHHE MPOLIECCOB
OpO>KEHUSI U ABIXaHUSD»

31

ABpOOHBIEC OPraHU3MBI.
Dranbl SHEPreTHIECKOro
oOMeHa

32

DHeprus MeMOpaHHOTO
rpaiu€HTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

33

Peaxuuu MaTpHU4HOTO
CHHTC3a

34

Tpanckpunuusa —



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

MarpuyHslii cuate3 PHK

35

Tpancnsauus u e€ srarbl

36

KonnpoBanne aMMHOKHCIIOT.
Ponb pubocom B GrocunTe3e
Oenka

37

Opranuzanys resoma y
MPOKApUOT U SYKapHOT

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

38

MonekynspHble MEXaHU3MBbI
IKCIIPECCUU TEHOB Y
3yKapuoT

39

Bupycsl — BHeEKIIETOUHBIE
(hOpMBI )KU3HU U
00JIMTaTHBIC MTAPA3HTHI.
[IpakTrueckas padota
«Co3/1anre MoIeTi BUpYyca»

0.5

40

Bupychbie 3a601eBaHus
Yel0BeKa, )KUBOTHBIX,
pacTeHui

41

Hanorexnonoruu B
OUOJIOTHU U METULINHE

42

JKu3HEHHBIN UK KISTKH

43

Marpuunsiii cuntes JTHK

44

Xpomocomsl. JlabopaTopHas
paboTa «3ydyenue
XpOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

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



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

45

JleneHue KIEeTKH — MHUTO3

46

Tunsl kietok. Kapuokunes
U uutokunes. JlaboparopHas
pabota «Habmonenue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIIka Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

47

PGFYJ'[HIII/U[ KHU3HCHHOI'O
OUKJIa KJIECTOK

48

OpraausM Kak eMHOE LE0e

49

TkaHM pacTeHHH.
JlabopaTtopHnast pabota
«3yuenue TkaHeu
pacTeHui»

0.5

50

TkaHU )KUBOTHBIX U
yenoseka. JlabopaTopHas
pabota «M3ydyeHue TKaHen
KUBOTHBIX»

0.5

51

Opranbl. CUCTEMBI OpPraHoOB.
JlaGopaTtopHas pabota
«3yyeHune opraHon
LIBETKOBOTO PACTEHUS

0.5

52

Omnopa Tena opraHu3MoB

53

I[BI/I)KGHI/IC OpTraHu3MOB

54

ITuTanue OpTraHnU3MOB

55

IIutanue MO3BOHOYHBIX

(N N SN S

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



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

KHUBOTHBIX.
[InmeBapurenbHas cucremMa

YeJoBeKa
56 JlpIxaHue opraHu3MoB
57 JIpIXaHHUEe TO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA
58 Tpancnopt BemecTs y
OpraHu3MOB
KposenocHas cucrema
59 MTO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa
60 Brienenue y opraHusmMoB
61 3amura y OpraHu3MOB
62 NmMmyHHas cucrtema
9eoBeKa
63 Paznpaxumocts n
PEryisIys Y OpraHu3MOB
I'ymopanbHast peryasmus u
64 SHJOKPUHHAS CUCTEMA
KHUBOTHBIX U Y€JIOBEKa
65 (DOpMEI pa3MHOKCHII https://m.edsoo.ru/7f41c292
OpraHu3MOB
66 [TonoBoe pa3MHO)KeHHE
67 Meiio3
68 I'amerorenes. OOpa3oBanue 0.5



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

1 PA3BUTHUC IMOJIOBBIX
kieTok. JJabopatopHas
pabota «M3yuenue
CTPOCHHA IMOJIOBBIX KJICTOK
Ha I'OTOBBIX
MUKpOIIperapaTaxy

69

NupuBunyansHOE pa3BUTHE
OPraHu3MOB — OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEH
nu3 3ap01151111e13mx JINCTKOB

71

Poctru Pa3BHUTUC )KNBOTHBIX.

JlaGopaTtopHnast pabota
«BblsiBIeHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHoOXeHue u pa3BuTue
pactenuii. JlabopaTopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHSI BBICIINX
pacTeHui»

0.5

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

73

HcTopust cTaHOBJIECHUS U
pa3BUTHS FEHETUKU KaK
HayKu

74

OCHOBHBIE TIOHATHS U
CHUMBOJIBI T€HETUKH.
JIaGoparopHas paboTa

0.5



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

«Ipo3oduna kak 00beKT
TCHCTUYCCKUX
HCCIIEI0BAHUID)

75

3aKOHOMEPHOCTHU

HacJIC€aAOBaHUWA ITPU3HAKOB.

MonorubpuaHoe
CKpEIlMBaHHUE.
[IpakTnueckas pabora
"N3yueHue pe3yapTaToB
MOHOTHOPUTHOTO
CKPEIIMBAHUS Y
po30¢us"

0.5

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

76

IIuTomornueckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHMS

77

AHanu3upytoiiee
ckpemuBanue. Hemonmxoe
JOMHHHUPOBAHUE

78

JlurubpumHoe
CKpEIMBaHHUE.
[IpakTuueckas padota
«M3ydenue pe3yabTaToB
JTUTHOPHTHOTO
CKpCUIBAHHS Y
JPpO30(PUITBD»

0.5

79

LuTonornyeckue 0CHOBEI
JTUTUOPUTHOTO



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

CKpEILIMBaHUS

80

CueruieHHO€E HACIEI0BaHNE
MIPU3HAKOB

81

XpOMOCOMHAsI TEOPUS
HaCJIeICTBEHHOCTU

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

82

T'eneTuka momna

83

T'eHoTnn Kak 1eJocTHas
cucreMa

84

I'eneTnyeckuii KOHTPOJIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U YE€JIOBEKa

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

85

MN3MeHYMBOCTh MPU3HAKOB.
Buner namenuuBoctu

86

MoaudukanroHHast
W3MEHYNBOCTD

87

Bapuanuonsslii psia u
BAapUALIMOHHAS KPUBAsl.
JlaGopaTtopHnas pabota
«UccaenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
n3meHunBocTH. [locTpoenue
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

88

I'enoTunuyeckas
N3MCHYNBOCTD.



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

KoMOuHatuBHas
U3MEHYUBOCTD

89

MyraunonHnas
WU3MEHUYUBOCTb.
[IpakTuyeckas pabora
«MyTtanuu y npo3oduisl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

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

90

3aKOHOMEPHOCTH
MYTaIlMOHHOTO MPOIEcca.
OnureHeTnka u
SMUTEHOMMKA

91

I'eneTrnka yemoBeka.
[IpakTrueckas padoTa
«CocraBiieHne 1 aHaJIu3
POIOCIOBHOM»

0.5

92

MeTo bl METUITUHCKON
T€HETUKU

93

3HayeHne MEIUIIMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHUX 3a001eBaHMI
yejioBeKa

94

OCHOBHBIE TIOHATHS
cenekiuu. JlabopaTopHas
pabota «/3ydueHue copToB

0.5



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

KYJIbTYPHBIX PACTEHUN U
IIOPOJT JOMAITHAX
JKUBOTHBIX»

95

MeTo1bl CeneKIIMOHHOM
paboTsri. JlaboparopHas
paborta «M3ydeHue MeTo 0B
CEJIEKIIMU PACTECHUIN

0.5

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

96

JlocTmkeHus ceeKIuu
pacTeHUH U KUBOTHBIX.
[IpakTnueckas pabora

«IIprBUBKa pacTeHHI»

97

CoxpaHeHue, u3ydyeHue u
HCIOJIb30BAHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexnonorus kak Hayka u
OTpacib MPOU3BOJICTBA.
[IpakTnueckas pabora
«3yueHne 0ObEKTOB
OMOTEXHOJIOT I

0.5

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

99

OCHOBHBIC HaITpaBJICHHUA
CHHTETHYECKOI OHOJIOTHHU

100

XpOMOCOMHaH KU I'CHHasa
HHIXCHCPUS

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

101

Menumnmackue
OMOTEXHOJIOTUHU

102

PesepBHBIN ypOK.



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

[ToBTOpenue, 060061ICHNE,

CUCTEMAaTHU3alUs 3HAHNHI

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102

13.5




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OBoJrolMoHHas Teopus Y.
JapBuHa

https://m.edsoo.ru/7f41cc74

JIBMKyIIHE CHTIBI
SBOJIIOIMHA BUIIOB 110 Y.

JapBuny

Bopnba 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHHE
CUHTETUYECKOU TEOpUH
9BOJTIOIIHI

OTansl BOIIOIHOHHOTO
mponecca:
MUKPOSBOJIIOIHA U
MAaKpO3BOJOIUSA

https://m.edsoo.ru/7f41cc74

[Honynsauus —
3JIEMEHTapHas eMHUIIA
3BOJIIOIUU

3aKOH F€HETHUUYECKOTO
paBHoBecus JIx. Xapau, B.

0.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

BaiinGepra. JlabopaTopHas
pabota «BrIsiBieHHE
W3MEHYMBOCTH Y oco0ei
OJIHOTO BHUI2»

OneMeHTapHbIE (HaKTOPHI
9BOJIOLINU

Dddext ocHoOBaTETISI.
DddexT OyTHIIIOUHOTO
TOPJIBITITKA

https://m.edsoo.ru/7f41cc74

10

Murpauvu. U3onammn
MTOITYJISALIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrectBennslit 0oTOOpD —
HaIpaBJISIOMHN GaKkTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[Tpucnoco6aeHHOCTD
OpPraHu3MOB KaK pe3ysIbTar
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«U3yuenue apomopho30B
Y UIMOAaNTaIui y
pPacTeHH U KUBOTHBIX)

0.5

14

IIpumepsl
MPUCTIOCOONICHUH Yy

0.5

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OpraHu3MOB:
MOp(hoJIOTHYECKHE,
¢bu3noIorNUecKue,
OMOXHUMUYECKUE,
MOBEJICHUECKHE.
JlabopaTtopHnas pabota
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
11eTIECO00PA3HOCTHY

15

Bun, ero xpurepun n
cTpyKTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
0 MOP(OJIOTUUECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bunoo6pa3oBanue kak
pe3ynbTaT
MHKPO3BOJIIOIAN

https://m.edsoo.ru/7f41cc74

18

CBi3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

Maxkpo3BoroIHsL.
ITameonTosiornyeckue
METO/IbI U3yUYEHUS
SBOJTIOLIUH

20

buoreorpaduueckue



https://m.edsoo.ru/7f41cc74

MCTOJbI U3YUYCHUS
OBOJIIOIIMH

21

OMOpPHOTIOTUIECKHE U
CpPaBHHUTCIIBHO-
MOP(OTIOTHISCKHE METO,IbI
HU3YUYCHUA 5BOJIIOIINU

22

MonekynsapHo-
FeHETUUECKHE,
OMOXUMHYECKHUE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOIIUN

23

OO6111e 3aKOHOMEPHOCTH
HBOJIOINHT

https://m.edsoo.ru/7f41cc74

24

AnanTtuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
DBOJIIOLIUU

25

Hay4nble runoTe3bl
MIPOUCXOXKACHHS )KMU3HU Ha
3emiie

26

JlonayuHble
IIPE/ICTaBJICHUS O
3apOKICHUM KU3HU

27

OCHOBHBIE dTaIlbI
HeopraHquCKoﬁ
OBOJIIOIINH

28

I'unote3sl 3apOKIACHUA

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

KHU3HHU

29

Ucropus 3emiin 1 MeTOABI
€€ U3y4eHMUS.
Jlaboparopuas paboTa
«3y4eHne u ONUCcaHue
HCKOIIA€MBIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

0.5

30

HaganpHbIe Tarsl
OPraHU4eCcKOM IBOJIOIUN

31

OBOJIIOIMS DYKAPUOT

32

OCHOBHBIE ATaIbI
IBOJTFOIIMH PACTHTEIHLHOTO
mupa. [TpakTnueckas
pabota «M3yyeHue
0COOEHHOCTEH CTPOCHHUSI
pacTeHui pa3HbIX
OTJICTIOB»

0.5

https://m.edsoo.ru/7f41cc74

33

OcHOBHBIE ATaIbI
SBOJIIOIMH KUBOTHOTO
Mupa

34

OBOJIOLUSA )KUBOTHBIX.
IIpakTuyeckas pabora
«3yueHmne ocobeHHOCTEH
CTPOEHHMS MO3BOHOYHBIX
JKUBOTHBIX»

0.5

35

PasButue xxu3nu Ha 3emie



https://m.edsoo.ru/7f41cc74

110 3paM U Mnepruoaam

36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IPOILJIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPraHU4eCcKOTO MPOIIIOTO

39

OCHOBHBIE
CHCTEMATUYECKHUE I'PYIIIIEI
OpraHnu3MoB

https://m.edsoo.ru/7f41cc74

40

AHTpOTOJIOTUSI — HayKa O
YelioBeKe

41

PazBuTune npencraBieHui o
MPOUCXOKICHUHU YEIIOBEKA

42

MecTo yenoBeka B cuCcTeMe
OpPraHUYECKOI0 MHUpA.
JlaGopaTtopHnas pabota
«3yueHne ocobeHHOCTEH
CTPOEHHUS CKelleTa
YeJI0BEKA, CBA3AHHBIX C
HPSIMOXOKIEHUEM»

0.5

43

JIBIKyIIHE CUIIBI
aHTPOIIOreHe3a

44

CoOOTHOILIIEHHE



https://m.edsoo.ru/7f41cc74

OMOJIOTUYECKUX U
COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

OCHOBHBIE CTaIUA

45
aHTPOIIOTeHe3a

46 ITaneorenernka n
ImaJeoreHOMHUKa

47 DBOJIIOLUS COBPEMEHHOTO
yeJIoBeKa
Yenoseueckue packl.

48 [IpakTnueckas pabora 05
«M3yueHne 3K0I0THYECKUX '
aJanTalyil 4YeJIoBEKay
MexaucuuninHapHbIe

49 P https://m.edsoo.ru/7f41cc74
METO/IbI AHTPOTIOJIOTUH

50 3apoxICHUE U Pa3BUTHE
DKOJIOTHH
MeToapl DKOIOTHH.

JlaGopaTtopHnas pabota

51 «3yueHune MeTo0B 05
DKOJIOTHYECKUX
HCCIIEAOBAHUID)

59 3HaueHUEe KOJOTHUECKUX
3HAHUH 71 YejloBeKa

53 Okonorndyeckue pakTopsl

54 Abunotuueckue GpakTopsl. 05 https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

CBeT Kak 3KOJIOTHYECKHU I
¢daxrop. JlabopaTopHas
pabota «BrIsiBieHHE
MIPUCTIOCOOICHUIA
OpraHru3MoOB K BJIMSHHIO
CBETa»

55

AOGuoTtuyeckue (HhakTopsl.
Temmepatypa kak
9KOJIOTUYECKUH (paKTop.
JlaGopaTtopHnast pabota
«Brp1siBIeHUE
MPUCTIOCOOTIEHUH
OpPraHU3MOB K BIHSIHUIO
TEeMIEPaTypb»

0.5

56

AbGuoTtnyeckue (HakTopsl.
BnaxxHocTh Kak
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHnas pabota
«AHaTOMHUYECKHE
O0COOCHHOCTH pacTEHU U3
Pa3HBIX MECT OOUTAHUS

0.5

57

Cpensl oOuTaHus
OpraHU3MOB

58

buonornueckue PUTMBI

59

XKuznenusie GopMel
OpraHU3MOB




60

buoTtnueckue hakropsr

61

3HayeHne OMOTHYECKHUX
B3anMMOJICUCTBUH I
CYIIIECTBOBAHMS
OpPTraHW3MOB B Cpejie
oOHuTaHus

62

DKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTTYJISIITIH

https://m.edsoo.ru/7f41cc74

63

OcHOBHEBIE TIOKa3aTeIn
HOHy.]'[SII_[I/II/IZ YHUCJIICHHOCTD,
IJIOTHOCTh, BO3pAacTHAs U
MOJIOBAsI CTPYKTYypa

64

OCHOBHBIC TTOKA3aTeIN
TIOMYJISALIAH: POXKIAEMOCTb,
MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIlUU

65

DKoJoru4ecKas CTpyKkTypa
MOMYJISIIIUH

66

JlnHamuka nonynsauuu u eé
perynsuus

67

Kpussie pocta
YUCIIEHHOCTH MOMYJISIIHH.
KpuBsie BKUBaHUS

https://m.edsoo.ru/7f41cc74

68

DKoJoru4eckas HAIa
Buja. JlaboparopHas

0.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

pabota «IIpucmocobneHus
CEMsIH paCTEHUHN K
pacceneHuio»

Buna kak cucrema

69 .
TTOTTYJISITTAH
3aKOHOMEPHOCTH

70 TTOBEICHUS W MUTPAIUi
JKMBOTHBIX

71 Co00111ecTBO OPraHu3MoOB
— OHOIIEHO03

79 DKOCHCTEMA KAK OTKpPBITas
cucTEMa
KpyrosopoT BemiecT u

73 MMOTOK PHEPTUH B https://m.edsoo.ru/7f41cc74
DKOCHCTEME

74 OCHOBHBIE TTIOKa3aTEIN
DKOCHUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUIBI

76 H3menenus cooOmiecTs —
CYKIIECCUU
[IpupoaHBIE 2KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEH 1
OKEaHOB
IIpupoaHbie SKOCUCTEMEL.

78 pHp https://m.edsoo.ru/7f41cc74

OKOCHUCTEMBI TYHAP, JICCOB,



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

CTeneH, IyCThIHb

79

AHTpONIOTr€HHBIE
JKOCHCTEMBI

80

Ypbo3KoCHUCTEMBL.
[IpakTnueckas pabora
«M3yueHue u onucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOICCTBHIA
OpPTraHU3MOB B
IKOCUCTEMAX

82

MexaHu3MEbI BO3AEHCTBUSA
3arpsiI3HEHUMN pa3HbIX
TUIIOB Ha
CcyOOpTraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIITIOHHOM H
9KOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOlIeIuIaHeTapHast
00o0J104Ka 3emMitn

84

VYuenue B. U.
Bepnazackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMs OHOCheph




86

KpyrosopoTsl BemecTs u
OMOT€OXMMHUYECKUE ITUKIIBI

87

30HANBHOCTH OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

https://m.edsoo.ru/7f41cc74

88

YcToitunBocTh OMochepsl

89

DKOJIOTHYECKHUE KPU3HCHI U
WX TIPUYHHBI

90

Bo3znelicTBue yenoBeka Ha
ounochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTEIbHBIN U
YKUBOTHBIN MUP

92

OxpaHa puposl

93

OCHOBHbBIE TPUHLIUIIBI
YCTOWYHBOTO Pa3BUTHUSA
YeJI0BEYEeCTBA U MTPUPO/IbI

https://m.edsoo.ru/7f41cc74

94

PanmmonanpHoe
MIPUPOJIOTIONIb30BAHUE U
COXpaHEHHUE
OHOJIOTUYECKOI0
pazHo0Opa3us 3emMin

95

O060011IEH1E IO TEME
«MHKpPOIBOJIIOLIUA U €€
PEe3yIbTaThD»

96

O00011IEHNE IO TEME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

«Maxkpo3BoJronus u e€
pe3yabTATHDY

O0006111EHNE TT0 TEME
97 «IIpoucxoxenne u

paBBI/ITI/Ie JKHU3HHU Ha
3emiie»

https://m.edsoo.ru/7f41cc74

O06o001enue o TeMe
98 «[IpoucxoxeHne
YeJIoBeKa — aHTPOIIOTCHE3)»

O6001menue mo Teme
99 «3JKOJIOTHS — HayKa O

B3aMMOOTHOIICHHUAX
OpraHusmMoB»

O060011eHne 10 TEME
100 «Opranu3msl 1 cpeaa
oOuTaHus»

O00011IeH1E IO TEME
101 «IKOJIOTHSI BUIOB U
MOMYJISAUAN

O060011IEH1E IO TEME
102 «buocdepa — rinodanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5



https://m.edsoo.ru/7f41cc74




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnios A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«3narenscrBo «lIpocsemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnios A.M. u
npyrue; noj penakmueit [laceunnka B.B., AkiimonepHoe o0iecTBo

«M3parenscTBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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