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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOMY mpeamety "buonorusa" (manee - Ouonorus) Ha ypoBHE
cpenHero oOmiero obpasoBaHus pa3paboTraHa Ha ocHOBe dDepepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit ®enepanmm», PI'OC COO,
Konnenmuu mpemnomaBanus ydeOHoro mpeameTa «buonorus» W OCHOBHBIX
MOJIOKEHHUH (peepabHON pabodel MporpaMMbl BOCTIMTAHUS.

VYueOunsbrit npenmer «buonorus» yrioyonéaHoro ypoBHs usydenwms (10-11
KJIACChI) SIBJISIETCSI OJHUM M3 KOMIIOHEHTOB MpeaMeTHoW obmactu «EcTecTBeHHO-
HayuHble nmpeaMeTb». CormacHo monoxeHusM OI'OC COO mnpodunbHbIe y4eOHBIC
MpeaIMeThl, H3ydyaeMble Ha  YIIyONE€HHOM  YpPOBHE, SBISIOTCS  CIOCOOOM
mudepeHuany 00ydeHrs Ha YpPOBHE CpeIHEro 0O0IIero o0pa3oBaHus U MPU3BAHbBI
o0ecreYnTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIUM, CpPEIHUM OOIIUM,
cpenHuM MpodeccuoHaIbHBIM M BBICIIIMM 00pa3oBaHueM. B To ke BpeMsi KaKIbIil 13
ATUX Yy4EOHBIX MPEAMETOB JOJKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE pPELICHUE
00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodopHreHTaMEe O0yJYalomUXCcsl M CTUMYJIHPOBAaHHEM HWHTEpeca K KOHKPETHOM
00JacTM Hay4YHOTO 3HAHMS, CBS3aHHOTO C OHOJIOTHEW, METUIIMHOM, DKOJOTHEH,
MICUXOJIOTHEH, CHOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma 1o yuebHomy nipeamety "buosiorus" ga€t npejacTaBieHue o eI U
3a/ayax u3ydeHust ydeOHoro mnpenmera «buonorusi» Ha yriyOn€éHHOM YpOBHE,
ompenensier o00s13arebHOEe  (MHBAPMAHTHOE) MPEAMETHOE  COJEpXKAaHUE, €ro
CTPYKTYpHUPOBAHUE TI0 pa3jieiaM U TeMaM, pacipeesieHue Mo Kjiaccam, peKOMEHIyeT
MOCJIEIOBATENIbHOCTh U3YYECHUSI y4eOHOro Marepualia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4€OHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEN
oOyyaromuxcs. B nmporpamme mo OMOJIOTUM peau30BaH MPUHIUIT TPEEMCTBEHHOCTH
C U3y4eHUueM OMOJIOTUU Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Oiarogaps 4emy
MPOCMATPUBACTCA HAMpPaBIEHHOCTh Ha TMOCIEAYIONIEe pa3BUTHE OMOJIOTHYECKUX
3HaHUMH, OPUEHTUPOBAHHBIX Ha dbopmupoBanue €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, IKOJOTMUECKOTO MBIIUICHUS, MPEJICTABICHUI O 3I0pOBOM 00pase
KU3HH, HA BOCTIUTaHUE OEPEKHOTO OTHOIIECHUS K OKPY’KaOIIeH mpupoaHou cpene. B
IporpaMMme Mo OHOJIOTHMHM TaKXe IOKa3aHbl BO3MOXHOCTH YYEOHOro IMpeameTa
«buonorus» B peanuzauuu tpedboBanuii ®I'OC COO Kk mIaHUpPyeMbIM JTUYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM oOO0ydeHHs U B (HOPMUPOBAHUU
OCHOBHBIX BHJOB Y4€OHO-TIO3HABAaTEIbHON JEATEIBHOCTH OOYy4YaloOIIUXCS IO
OCBOCHHUIO COJIEP’KaHUsI OMOJIOrMYeCKOro 0O0pa3oBaHus Ha YPOBHE CPEIHErO OOILEro
oOpa3oBaHusI.

VYueOubiii npeamer «buosorus» Ha ypoBHE CpelHEro oOmiero oOpa3oBaHUS
3aBepuIaeT OMOJOTHYecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA paCUIMPEHUE U
yrayOnaeHue 3HaHUM 00ydaroluxcsi O KUBOW MPUPOJIE, OCHOBAaX MOJEKYJISAPHOU U
KJIETOYHOW OMOJIOTHU, SMOPHOJIOTHH W OHWOJIOTHH Pa3BUTHUS, T€HETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, BOJIOLIMOHHOTO YUYEHHUS U SKOJIOTHH.



N3yyenne yuebnoro mnpenmera «buonorus» Ha yriayOneHHOM ypOBHE
OPHMEHTHUPOBAHO Ha TMOJrOTOBKY OOyYarOmMXCS K TMOCIEAYIOMEMY MOJYYCHHIO
Omoyormueckoro  oOpa3oBaHUST B By3aXx W OpraHM3alldiaX  CPEIHETO
npodeccuonanpHOoro 06pazoBaHus. OCHOBY €ro COACpKaHUS COCTABISAET CHCTEMa
OMOJOTUYECKUX  3HAHWM, TOJYyYEHHBIX TMPU  HU3YyYEHUH  OOYUaIOIUMUCA
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pAa3JeioB OHOJOTUM Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanusi, B 10—11 kimaccax 3TM 3HaHUS TONydYalOT pas3BUTHE. Tak,
pacimpeHsl U yrayOaeHbl OMOIOTUYECKHE 3HAHUS O PACTEHHSX, KUBOTHBIX, TPHOaX,
0aKkTepusiX, OpraHU3Me YEIOBEKa, OOIINX 3aKOHOMEPHOCTSX JKU3HH, JOTOJHUTEIHHO
BKJIFOUEHBI OMOJIOTMYECKUE CBENIEHUS TMPUKIAJHOTO M TOWMCKOBOTO XapakTepa,
KOTOphIE MOKHO HCIOJIb30BaTh KaK OPHUEHTUPHI Ui TOCJICAYIONIEro BhIOOpa
mpodeccun. Bo3moxkHa ~ Takke ~ MHTErpanus — OMOJOTMYECKUX  3HAHUU  C
COOTBETCTBYIOIIUMHU 3HAHHMSIMH, TIOJYUYEHHBIMU OOYYAIOIIMMUCS TIpU H3YyUYCHUU
(bU3HMKHN, XUMUHU, TeOTpaPuu 1 MATEMAaTHKH.

Crpykrypa mporpaMmbl 1o YyueOHOMYy mpeametry '"buonorusa" orpaxaer
CHUCTEMHO-YPOBHEBBIN M 3BOJIOIMMOHHBIN MOAX0/bI K H3y4eHHI0 Onosoruu. CorjgacHo
UM, W3Yy4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHU3AlMM, DBOJIOIUM OPraHWYECKOTO MHpa Ha 3emIle,
COXpaHECHHsI OMOJOTUYECKOTO pa3HooOpasus TutaneThl. Tak, B 10 kiacce mzy4arorcs
OCHOBBI MOJIEKYJISIPHOM U KJIETOUYHOI OMOIOruM, 3MOPHOJIOTUU U OMOJIOTUU Pa3BUTHS,
TEHETUKM W CEJeKUUH, OHMOTEXHOJOTMM U  CHUHTETHMYECKOM  Ouosoruw,
aKTyaJIU3UPYIOTCA 3HaHUs OOydyaroluxcsi 0 OOTaHUKE, 300J0THMH, AHATOMMHH,
¢u3nonorun uvenoseka. B 11 kiacce u3ydaroTcsi 3BOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTUU U yYeHHue o orocdepe.

VueOubii  npenmer — «buonorus»  mpu3sBaH = 00eceUYUTh  OCBOEHUE
oOy4arImMUMHCsS OMOJIOTUYECKUX TEOPUl M 3aKOHOB, WJEW, NMPUHLMUIIOB U IpaBui,
JeXallluX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MUpPA, 3HAHUM O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCHCTEMBI, O BBIJAIOLIMXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTWMHU, MPUKIATHBIX acleKTax OHoJormyeckux 3HaHuil. Jlns
pa3BUTHS M TOAJAEPKAHUS HHTEpeca oOOydalomMxcs K OHOJIOTMM Hapsay co
3HAYUTENbHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COACPHKAHUU MPOrpPaMMBbl IO
OMOJIOTUH NIPEyCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTAHOBIIEHUS U Pa3BUTHUS TOU WIH
MHOM o0mactu OWOJIOTHM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeXHBIX YUEHBIX B
pElIeHNE BaKHEUIINX OMOJIOTMUYECKUX U HKOJIOTHYECKUX MPOOIIeM.

Hens uzydyenust yueOHoro mpeamera «buonorus» Ha yriayOonéHHOM ypOBHE —
OBJIaJIcHUE O0YYAIOIIMMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIMOHAIBHONU OpraHu3aiu
KUBBIX CUCTEM Pa3HOI0 paHra v MpuoOpeTeHre YMEHUI MCIOIb30BaTh 3TU 3HAHUS B
dbopMupoBaHUM  HMHTEpeca K  ONpeneiaéHHOM  oOmacTu  mpodecCuoHaIbHON
NeSITEIbHOCTH, CBSI3aHHOM ¢ OWojorued, win K BeIOOpY Y4eOHOro 3aBeleHHUs IS
MPOJOJIKEHUST OMOJIOTUYECKOTO 00pa30BaHuUs.



JlocTrbKeHUE e U3ydeHus yaeOHoTo mpenMeTa « bruonorusy Ha yriyoiaéHHOM
YpOBHE 00€CTIeUnBACTCA PEIICHUEM CIETYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIMIMMUCS CHCTEMbI OHMOJIOTHMYECKHX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
MpaBWJIaX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPa; O
CTPOCHHHM, MHOTO00pa3ud ¥ OCOOCHHOCTSIX OHOJOTHYECKUX CHCTeM (KIIEeTKa,
OpraHu3M, MOMYJISIHS, BHI, OMOTeO1eH03, Orocdepa); 0 BBIIAIOIMIUXCS OTKPBITUSAX U
COBPEMCHHBIX UCCIICIOBAHMSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalIIMXCA C METOJaMU TMO3HAHUS J>KUBOW TMPHUPOJIBL:
MCCJIeIOBATEILCKUMHA METOAaMH OMOJIOTHUECKUX HAYK (MOJEKYISPHON U KIETOYHOM
Ouonoruu, -HMOPHONOTHM U OWOJOTHMH  Pa3BUTHUS, TEHETHUKH W  CEJICKIIHH,
OMOTEXHOJIOTUU M CHHTETUYECKON OMOJIOTHUH, TTAJICOHTOJIOTHUH, IKOJIOTHH ); METOaMH
CaMOCTOSITEIHHOTO MPOBEACHHS OMOJIOTMYECKUX HCCIIEeA0BaHUN B 1a00OpaTopuul U B
npupoje (HabIoAeHre, U3BMEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE  OOYyYalOUIUMHUCSA  YMEHUSAMH:  CaMOCTOSTEIHHO  HAaXOJUTh,
aHAJM3MPOBATh W UCIIOJIH30BAaTh OHOJIOTHYCCKYIO WHGPOPMAIUIO; IT0JIb30BAThCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH M CHMBOJMKOHN; YCTaHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM ¥  COLUMAJIbHO-J)KOHOMHYECCKUMH M  JKOJOTHYCCKUMH
npoOJeMaMH YeJIOBEUECTBA; OIICHUBATh ITOCJICACTBUS CBOCH JCATEIBLHOCTH I10
OTHOIICHHIO K OKpYXalollel MPUPOJHON cpene, COOCTBEHHOMY 3I0pPOBBIO H
3I0POBBIO OKPYXKAIOIIUX JIt0JIel; 00OCHOBBIBATh U COOJOIATh MEPhI MPOPUITAKTUKH
WH(DEKIIMOHHBIX 3a00JIeBaHUM, IIpaBHWJIa IIOBEJCHHS B MPUPOAC M OOCCIICUCHHS
0€30MacHOCTH COOCTBEHHON JKM3HENEATCIBHOCTH B YpPE3BBIYAWHBIX CHUTYyaIHsIX
NPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIC HAay4yHBIC
OTKPBITHSI B 00J1aCTU OMOJIOTHH;

pa3BUTHE y OOYYAIONIMXCS WHTEUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIIAOIIUMHCS  OTKPBITHSIMH W COBPEMEHHBIMHU
UCCJICAOBAaHUSAMH B OHOJIOTHMH, pEIIACMBIMH €0 MpOOJIEMaMH, METOI0JIOTHEH
OMOJIOTUYECKOTO HCCIICOBAaHUS, MPOBEIACHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBaHUM,
perieHuss OMOJIOTHYECKHX 3a7ad, MOJEIMPOBaHUS OHOJIOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIHUTAHNE Yy OOYYalOIMXCsl LIEHHOCTHOTO OTHOILIEHHUS K KMBOM MpUpOJE B
LEJIOM U K OTAENbHBIM €€ O0BEKTaM U SIBICHUSAM; (POPMUPOBAHME SKOJOTUYECKOM,
TF€HEeTUYECKOW T'PaMOTHOCTH, OOLIEH KyJIbTypbl MOBEACHUS B MPHUPOJE; UHTETPALUU
€CTECTBEHHO-HAYYHBbIX 3HAHWM;

npuoOpeTeHre  OOyYalOIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
MPUPOJIOTIONH30BAHUN (COOIIOJICHHE TPABUII TIOBEJICHHUS B MPUPOJE, OXPaHbl BHIIOB,
JKOCHUCTEM, Ouocdepbl), COXpaHCHHMH COOCTBEHHOTO 3JI0POBbS H  3JI0POBBS
OKpYyXaroumx Jirojen (coOmroaeHuss Mep npoduinakTuku 3a0ojieBaHUM, oOecrieueHne
0€301MaCHOCTH JKU3HENCATCIFHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX TPUPOTHOTO U



TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCITOJIb30BaHHS OHOJOTHYCCKUX 3HAHUU W
YMEHHUM B IOBCEIHEBHOM KU3HMU;

CO3/IaHME YCIIOBHUH JUISI OCO3HAHHOTO BBIOOpa 00YUaIOIIMMUCS UHANBUIYATBHOM
o0Opa3oBaTeIbHON TPaeKTOPUH, CIIOCOOCTBYIOIIIEH MOCITIETYIOIIEMY
npo(eCCUOHATBHOMY CaMOOIIPE/ICICHUIO, B COOTBETCTBUM C WHIMBUIYAIbHBIMU
MHTEpPECaMH M MTOTPEOHOCTSIMH PETHOHA.

OO0miee 9HMCIIO YacoB, OTBEICHHBIX Ha W3Yy4YeHHE OWOJIOTMH Ha YriayOJIeHHOM
ypOBHE cpeaHero oomiero obOpa3oBanus, coctaBiseT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heziento), B 11 kitacce — 102 yaca (3 yaca B HEJEm10).

OT6op oOpraHu3aMOHHBIX (OPM, METOJOB W CPEJACTB OOydYCHHS OHOJIOTHH
OCYIIECTBIIICTCS C YYETOM CHEU(PUKA €T0 COACP)KaHWS W HAMpaBJICHHOCTH Ha
MPOJOJKEHNUE  OMOJIOTMYeCKOro  oOpa3oBaHMS B OpPraHHM3aIlUsAX  CPEIHETO
nmpodeccuoHanbHOTO U BBICIIETO 00OpPa30BaHUA.

OO6s13aTenbHBIM YCJIOBUEM TPH OOYYeHHH OHMOJOTHH Ha yriayOJa&HHOM ypOBHE
SBJISIETCS MPOBEJICHUE JIabOpaTOPHBIX M MpakTHyeckux paboT. Takxke yuactue
0o0y4JaromuXCcsi B BBIMOJHECHUU MPOCKTHBIX U Y4eOHO-UCCIIENOBATEIBCKUX PAbOT,
TeMaTUKa KOTOPBIX OIPENEIAECTCS YYUTEIEM HA OCHOBE UMEIOUIMXCA MATEPUATIbHO-
TEXHUYECKHX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUMN.

COAEPKXAHUE OBYYEHUA
10 KVIACC

CopepxaHue MporpamMmsl, BBIJIEJIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyJapcTBeHHOM utoropoit arrectaruu (I'1A).

Tema 1. buoJsorusi Kak HayKa

CoBpeMeHHasi OMOJIOTHS — KOMIUJIEKCHass Hayka. KpaTkas MCTOpHSI pa3BUTHS
ouonorun. buonornueckue HayKu U u3ydaeMble UMH TTpoOaeMbl. DyHIaMEHTaIbHEIE,
MIPUKJIAIHBIE U TTIOMCKOBBIC HAYYHBIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Ouosiorun B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruedl. 3HaueHUe OHOJOTUU B
MPAKTUYECKON  JESITENbHOCTH  YEJIOBEKA: MEIULHMHE, CEIbCKOM  XO35UCTBE,
MPOMBIIUIEHHOCTH, OXPaHE NPUPOIBI.

JdeMoHcTpanuu

Hoptpetsi: Apucrorens, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. JlapBus,
VY. Tapseu, I'. Mengens, B. W. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, [{x. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuipl u cxembl: «CBsI3b OMOJOTUM C ApYrUMH Haykammy», «Cucrtema
OMOJOTHYECKUX HAYK.




Tema 2. 7KuBble cMCTEMbI M UX U3YYEHHUE

JXKuBble cucTeMbI Kak peaMeT u3ydeHus Ononoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh M ILEIOCTHOCTH, CIOKHOCTH H
YIOPSIOYEHHOCTD CTPYKTYDBHI, OTKPBITOCTb, CaMOOpraHu3alus,
CaMOBOCHPOU3BENEHUE, PA3APAKUMOCTb, U3MEHUNBOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHu3alnu >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOUYHBIN, TKAHEBBIH,
OpPTaHU3MEHHBIN, MOMYJISIIMOHHO-BUOBOM, YKOCHCTEMHBIN (OMOT€OlEHOTHYECKUTN),
ouocdepnsit. [Iporeccsl, npoucxoasimue B KUBbIX cucTeMax. OCHOBHBIC MPHU3HAKU
xuBoro. JKu3ub kak (opma cyliecTBOBaHUsA MaTepuu. Hayku, n3ydaromiue XUBBIC
CHUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aLNM.

Nzydyenne xuBbIX cucTeM. Metoapl Ouonornyeckoil Hayku. Habmionenwue,
M3MEpPEHHE, IKCIEPUMEHT, CHCTEMaTh3anus, MetaaHanns. [loHsTHe O 3aBUCMMOW U
He3aBUCUMOW nepeMeHHoU. [lnmannpoBanne skcnepuMenTa. [loctaHoBKa u mpoBepka
runiote3. HyneBas rumnotesza. IloHstue BbIOOpKM U €€ aocToBepHOCTh. Pazbpoc B
Ononornvyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TIOJYYCHHBIX PE3YIbTaTOB.
[IprunHBI HCKAXKEHUA PE3YJIBTATOB SKCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabmuipl 1 cxembl: «KOCHOBHBIE TPU3HAKU JKU3HWY», «bHojornyeckue
cuctembl», « CBOWCTBA )KMBOW MaTEpUNW», «YPOBHU OPraHU3AIMU KUBOW MPUPOJIBIY,
«CtpoeHne KHUBOTHOM KJIETKW», <« TKaHM KUBOTHbIX», «CUCTEMBI OPraHOB
YeJI0BEUECKOro opranusma», «buoreonenos», «buochepa», «Meroasl uzydeHus
YKUBOU IPUPOABDY.

OobopynoBanue: 1adopatopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOJICHUH,
U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTn4yeckas padora «/cnonb30BaHuEe pa3IMYHBIX METOJIOB MPU U3YyUYEHUU
YKUBBIX CHCTEM).

Tema 3. buoJsiorus KiaeTku

Knetka — cTpykTypHO-(yHKIIHOHANbHAS €AUHUIA KUBOTO. MlcTOpHs OTKPBITUS
kinetkd. Paboter  P.I'yka, A.JleBenryka. Kierounas teopus (T.IlIBanH,
M. llnetinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOYHOM TEOPHHU.

Metonpl  MOJNEKYJIApHOM W KJIETOYHOHM  OWMOJIOTMHM:  MHUKPOCKOIHUSA,
xpomatorpadusi, 371eKTpoope3, METOJ MEUYEHBIX aToMoB, auddepeHunaIbLHOE
HEeHTpUPYTUPOBAHKE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue hukcupo8anHulx Kiemox.
DneKTpoHHas MuKpockonusi. Kongokanvnas MUKPOCKONUSL. Bumanwvnoe
(npudsicusHeHHoe) usyueHue Kiemox.

JdemMoHcTpanuun



IMoptpetsl: P. I'yk, A. JleBenryk, T.IlIBann, M. Illneiinen, P.Bupxos, K.
M. bap.

Tabmuiel U cxembl: «CBETOBOM MHMKPOCKOI», «DIEKTPOHHBIA MHKPOCKOIDY,
«HcTopust pa3BUTHSI METOJOB MUKPOCKOIIAN.

OO6opyioBaHUE: CBETOBOM  MHMKPOCKOI, MHKpOIpenaparbl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEPHATBHBIX KIICTOK.

IIpakTuyeckass  padora «/3yueHne METOMOB  KJIETOYHOM  OHMOJOTHH
(xpomatorpadus, anekrpodopes, nudpdhepennnanbHoe neHTpudyruposanue, [TLIP)».

Tema 4. XuMuyeckasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTAB KJIETKUA. Makpo-, MUKPO- U yJIbTPAMUKPOIIEMEHTHI. Bojia
n e€ poJb KaK pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU KIETKH,
TEIIoperyysinuu. MuHepaabHbIE BEIlleCTBa KIETKH, UX Ouosioruueckas poib. Poib
KaTHOHOB U aHMOHOB B KJIETKE.

Opranvueckue BellecTBa KIETKU. buonornueckue mnonumepsl. benku.
AMUHOKUCTOTHBINH cocTaB OenkoB. CTpyKTypel OelkoBOW MoJieKymbl. [lepBuunas
CTpyKTypa Oenka, mNenTuaHas CBs3b. BTopuuHas, TpeTUYHAs, YETBEPTHUUHAS
cTpykTypbl.  Jlenatypamus.  CoiictBa  OenkoB.  Kmaccudukanus — O6enkoB.
buonoruueckue Gpynkuuu 6e1koB. /lpuonul.

VYrneBoasl. MoHOcaxapu/ipl, Jucaxapubl, OJIMTOCaXapuabl U MOJIUCaXapubl.
OO1wmuii muaH cTpoeHus U (PU3NKO-XUMHUECKHE CBOICTBA yIiaeBoAoB. buonornueckue
(yHKIUYU yTIEBOJIOB.

Jlunuael. ['uapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, ¢Goconunuasl, BOCKH, CcTepouabl. buosornueckue QyHKIUU
munuaoB. OO01muMe cBONCTBA OMOJIOTMYECKUX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TOJYIPOHULIAEMOCTb.

Hykneunossie kucnotel. JITHK u PHK. Ctpoenune HYKIEMHOBBIX KHCIOT.
Hyxkneotuasl. [Ipunmun komriementapaocTu. [lpaBuno Yapradda. Crpykrypa JJHK
— JIBOMHas crnupaib. MecTtoHaxoxaeHue u Ouonormyeckue Qynkuuu JIHK. Buab
PHK. ®ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyine ATO.
buonornueckue ¢pynkuuun AT®. BoccraHoBiIeHHBbIE NEPEHOCUUMKH, UX (PYHKIIUU B
Kietke. Jpyaue mnykneosuompugocgamer (HTD). Cexenuponanue [IHK. Memoouw
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosorusi: OnoxuMuueckue u Ouodu3nyecKkue HCClieTOBaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OnoMolieKyn. Mooderuposanue cmpykmypobl
U yHKyuli OUOMONEKYT U Ux Komniekcos. KomnviomepHulti ouszatin u opeanuueckuil
cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATLO208.

JdemMoHcTpanuun



[loprpetst: JI. [Tomunar, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHknuH,
@. Conrep, C. [Ipy3unep.

{lnarpammel: «Pacrpeaenerne XuMAYeCKHX JJICMEHTOB B HEXKUBOUW TPHPOIEY,
«PacrpeneneHne XUMHYECKAX JIIEMEHTOB B JKHBOU MPUPOCH.

Tabmumer u  cxemsbl: «Ilepuognyeckas TaOmMHWIIa XUMHYECKUX OSJIEMEHTOBY,
«CTtpoeHne MOJCKYJIbl BOABI», «BemecTBa B coctaBe opranusmon», «CTpoeHHE
MOJICKYNBI  Oenka», «CTpYKTYyphl OEIKOBOW MOJCKYIbl», «CTpOCHHE MOJICKYIT
yTIIeBoI0BY», «CTpOCHHE MOJIEKYJ JIHIUA0BY», « HykiienHoBBIe KHCIOTHIY, «CTpoeHne
MOJeKyJbl ATD».

OO0opynoBaHue: XUMHYECKas Iocyaa ¥ 000pyI0BaHHE.

JladopaTopHasi padora «OOHapyX)eHHE OCIKOB C MOMOINBI KauyeCTBECHHBIX
peaKIun.

JlaGopaTtopHasi padora «ViccinenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX
13 KJICTOK Pa3IuYHBIX OPTaHH3MOBY.

Tema 5. CTpoeHue U PyHKUNH KJIETKHU

Tunel KJIETOK: »dyKapuoTHYecKas U MpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapuotuyeckoi kietku. Kierounas crenka OakTepuil U apxeu.
Oco0eHHOCTH CTPOEHHUs TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK.
MecTo 1 poab IpOKapuoT B OMOLIEHO3aX.

Crpoenue u (yHKUMOHUPOBAHHUE 3YKapUOTHYECKOMN KieTkH. Ilna3maTuueckas
memOpaHa (razmanemma). CTpykTypa Iuia3MaTudeckoil memOpanbl. Tpancropt
BEIIIECTB uUepe3 IUIa3MaTHYECKyl0 MeMOpaHy: naccuBHbIA (nuddys3us, obiaery€éHHas
muddy3us), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIM  TPaHCIOPT).
[TonynponunaeMocts MeMmOpaHbl. PaboTa HaTpuii-KaJneBOro Hacoca. DHJIOIMTO3:
OUHOLMTO3, (arouuto3. Dx3ouuto3. Kinetounas crenka. CtpykTypa U (yHKIUU
KJICTOYHOW CTEHKH pacTEHUM, rprOOB.

[uromma3zma. I{uto3onb. Llutockener. JIBuxkeHue nutomiazmbl. OpraHouabl
kieTkd. OHOMeMOpaHHbIe OpraHOW/IbI KJIETKU: dHJomiazmatudeckas cets (I1IC),
annmapat [onpmku, JM30COMBI, UX CTpoeHHME U  (QYyHKOUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHOUJI0B KJIETKU. Crpoenue IPaHyJISIPHOTO
petukynyma. Mexanusm nanpaenenus 6enxkos ¢ IIIC. CunTe3 pacTBOPUMBIX OEIKOB.
Cunrte3 kieTouHblx MeMOpaH. [nmankuii (arpaHyispHBIN) SHIOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkuusg anmnapata [onbmxu. Mooupuxayus 6enkog 6
annapame T'onvoocu. Copmuposka Oenkos 6 annapame 1 onvoocu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/IbI KJICTKHU: MUTOXOHJIPUH,
wiacTuibl. Ilpoucxoorcoenue MUMOXOHOPULL u naacmuo. Cumbuocenes
(K.C. Mepeoickosckuii, JI. Mapeynuc). CtpoeHne W (PYHKIMM MHUTOXOHJIPUH U



mwiactun. [lepBuuHbIe, BTOPUYHBIE U CIOKHBIE TMIACTUABI (OTOCHHTEIUPYIOIINX
3yKapuoT. XJIOPOMIACTHI, XPOMOIUIACTHI, IEMKOIIACTHI BBICIIAX PACTCHUM.

HememOpannsie opranouabl kietku CtpoeHue M (YHKIMH HEMEMOpaHHBIX
OpraHOUOB KJIETKH. Pubocomsl. I[Ipomesrcymounvie Quramenmsi.
MukpodunamMeHTbl. AKmuHosvie MUKpODUIAMEHMb. Mpiieunsie
KIIETKU. AKMUHOBble ~ KOMNOHEHMbl — HEMbIUEYHbIX  K1emoK. MUKpOTpYyOOUKH.
Knerounstit ientp. CTpoeHNe U ABMKCHHE KTYTHKOB U peCHUYEK. MUKPOTPYOOUKH
nuToruiasmel.  LleHTpuons. beaku, accoyuuposannvie ¢ Muxpoguiamenmamu u
Mukpompyooukamu. Momopnvie 6eaxu.

Anpo. Ob6onouka sapa, XpOMaTHH, KapuoIia3Mma, SAPBIINIKA, UX CTPOSHUE U
¢byakuuu.  SnepHbiii  6enkoBbii  MaTpukc. [IpocTpaHCTBEHHOE pacHoONIOKECHHE
XpOMOCOM B HWHTepdazHOM sape. Dyxpomamun u 2emepoxpomamun. bernku
XpOMaTHHA — THUCTOHBL JuHamuxa s0epuou 000104Ku 6 Mmumose. AoepHulil
Mpancnopm.

Kinerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKApHUOT
(pacTUTENbHOMN, KUBOTHOU, TPUOHOMN).

JleMoHCcTpanuu

Hoptpertsl: K.C. Mepexkosckuit, JI. Maprynuc.

Tabmuiel u  cxembl: «CTpoeHHE JYKapHOTUYECKOW KiIeTkm», «CTpoeHue
AKUBOTHOU KJIETKN», « CTpOEHUE paCTUTENbHOU KIETKN», «CTpOEHHE MUTOXOHAPUNY,
«SAnpoy, «CTpoeHne NpoKapUOTUUECKOMN KIETKN.

OO0opy/loBaHUE: CBETOBOM  MMKPOCKOI, MHKpOIIpenapaTrbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass  paOora «/3yueHne  CTpOEHMS  KIETOK  pa3IUYHBbIX
OpPraHU3MOBY.

IIpakTnueckas padora «V3ydeHue cBONMCTB KJISTOUHON MEMOpPaHbBI.

JlabopaTropnas pabora «lMccnegoBanue mmiazMoiu3a H JEIJIa3Moiu3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora «/3ydyeHue NBHKEHUSI LIUTOIIA3Mbl B PACTUTEIbHBIX
KJIIETKaX).

Tema 6. O0OMeH BeleCTB M MpeBpPAallleHUEe JHEPTUN B KJIeTKe

AccuMmIsIus U TUCCUMUIISIIUSL — JIB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN M TeTepOoTpOodHBIA. YuacThe KHUCIOpoJa B OOMEHHBIX
nporeccax. DHepreTuueckoe odecrneuenue kiaeTku: npespaieHue AT® B 0OMeHHbIX
npoueccax. ®OepMeHTATUBHBIN XapaKTep peakuuid KIETOYHOro MeTtadoiu3Ma.
®depMeHThI, UX CTPOCHHE, CBOWCTBA M MexaHu3M aeictBud. Kopepmentsl. Oinnuus
(epMEHTOB OT HEOPraHWYECKUX KaTaau3aTropoB. benku-akTuBaTopbl U OENKH-
MHTHUOUTOPBI. 3aBUCUMOCTb CKOPOCTH ()EPMEHTATHUBHBIX pEakUuMid OT pPa3IMYHbIX
(bakTopoB.



[TepBuunbI CHUHTE3 OPraHUYECKUX BEILIECTB B KJIETKE.
doToCUHTE3. AHOKCULEHHDIL u OKCU2EHHDbII gdomocunmes y
oaxmepui. Ceemocobupaiowjue nueMeHmovl U HUSMEHMbl PEAKYUOHHO20 YEeHmpa.
Ponr  xjopommactoB B mporecce  ¢doTocuHTe3a. (CBeToBas W TEMHOBas
dazpl. @Pomoovixanue,  Cs., Ci. u CAM-munvr  pomocunmesa.  IlpoayKTUBHOCTB
dotocuHTe3a. BiausHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh (OTOCHMHTE3a. 3HAYCHHE
doTocuHTE3A.

XeMOCHUHTE3. Pasnoobpasue OPraHU3MOB-XEMOCHHTETUKOB:
HUTpUQUIUpYIONMe OaKTepuH, Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIC
OaxkTepun. 3HAaUCHHE XEMOCHHTE3a.

Ana’poOHbIe opraHu3mbl. Buabl Opoxenus. [IpoaykTel OpokeHHS W HX
WCIIOJIb30BAHUE  YEIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTEIN OOJIe3HEH.

AdpoOHBIC OpraHU3MBbI. DTaIlbl SHEPreTHYECKOro ooOMeHa. [1oaroToBUTEIbHBIN
stamn. ['ukonu3 — 6€CKUCIOPOTHOE PACHICTUICHHUE TITFOKO3HI.

buonoruueckoe okuciaeHue, WM KIETOYHOE JblxaHue. Poiab MUTOXOHIpUI B
npoiieccax Ouosiornyeckoro okucieHus. [{ukinueckue peakuuu. OKUCIUTEITHHOE
dbochopunrpoBanue. Iuepeusi membparnno2o epaouenma npomonos. Cunmes ATD:
paboma npomonnot AT®-cunmasel. [lpenmymecTBa a’pobHOrO0 mMyTH OOMEHa
BELIECTB Mepe]l aHa3pOOHBbIM. DPPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JleMoHCcTpanuu

[Moptpertsl: [x. [Ipuctin, K. A. Tumupszes, C. H. Bunorpasckuii,
B. A. Ourensrapar, I1. Mutuenin, I'. A. 3aBap3uH.

Tabmuibl U cxembl: «DOTOCHHTE3Y, «DHEpreTuUeckuil oomen», «buocuHres
oenka», «CtpoeHue pepmeHTay, «XeMOCHHTE3.

O0opyioBaHUE: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE Uil HPUTOTOBICHUS
IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHasi padora «/3yueHne KaTaJIuTUUECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTanas3bl)y.

JlabopaTtopHass  paGora «/3ydueHne  (QpepMEHTATUBHOTO  pacCLICIICHUS
MEPOKCHIa BOJOPOIA B PACTUTENBHBIX U dKUBOTHBIX KIJIETKAX).

JlabopaTopHas pabora «CpaBHEHME IIPOLIECCOB doTocuHTE3a U
XEMOCHUHTE3a».

JlabopaTopHas pa6oTra «CpaBHEHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. Hacsencreennasi nHpopManus u peaau3amnus eé B KJIeTKe

Peakunn marpuunoro cunresa. [IpuHOMIT KOMIJIEMEHTAPHOCTH B PEAKLMAX
MaTpUYHOTO CHHTe3a. Peanmuzarusi HaciaeACTBEHHOW uH(opmanmu. [ eHetnueckuit
KOI, ero cBoicrBa. TpaHckpunuuss — Marpuunblii cuHTe3 PHK. IlpuHnwmms
TPAHCKPUIILIUU: KOMILUIEMEHTAPHOCTb, AHTUIIAPAIUIEIIbHOCTD,



acuMMeTpuuHOCTh. Co3peganue mampuunvlx PHK 6 aykapuomuueckou Kiemke.
Hexooupyrowue PHK.

Tpancnsauusa u e€ stansl. Yuactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBust OuocunHTe3a Oenka. KomupoBanme ammHokucnoT. Poms pubocom B
OouocuHTe3e Oenka.

Coepemennvle npedcmagnenuss o cmpoerHuu 2eenog. OpraHuzanus T€HOMa Yy
MPOKAPUOT U DYKApHOT. Perymnsuus akTUBHOCTH TE€HOB Yy MpokapuoT. ['mmoresa
onepona (®. Xako0, XK. MaHno). Monekyisapuvle mexaHuzmvl 3KCNPECCUuu 2eHos8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwei cenos. Perynsius OOMEHHBIX
MPOLECCOB B KiIeTKe. KneTounbiii romeocTas.

Bupycel — HekieTouHbie (OPMBI KU3HU M OONHMratHble mapasutbl. CTpoeHHe
MPOCTBIX W CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepnodaroB. JKusHeHHbI YUK
JHK-cooepocawux  supycos, PHK-cooepacawux eupycos, baxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHsie 3a005eBanms 4yenoBeKa, )KUBOTHBIX, pactenuid. CITN/], COVID-19,
COIMAJIbHBIE U MEJUIIMHCKHUE TTPOOJIEMBI.

buoungpopmamura: unmeepayus u aumanuz 6oavwux maccusos («bigdatay)
CMPYKMYPHBIX OUuonocuyeckux Oauwnvix. Hanomexnonocuu 6 ouonocuu u meouyure.
IIpoepammupyemvie pyukyuu 6enxos. Cnocobwvt 00cmasKu 1eKapcma.

JleMmoHcTpanumn

IMoptpetsr: H. K. Konbnos, /1. 1. UBanoBCkwMiA.

Tabmuipl 1 cxembl: «buocunTes Oenkay, «l'eHeTnueckuit kom», «BUPYyChD»,
«baktepuodarm.

IIpakTn4yeckas padora «Co3iaHre MOJEIU BUPYCA.

Tema 8. ZKn3HeHHBIN UK KJIETKH

Knerounslii 1muki, ero mnepuoasl u peryisnus. HMurtepdaza u  Mutos.
Oco0eHHOCTH TIPOIIECCOB, MpoTekarmux B uHTepdasze. [loaroroBka KIETKH K
JIETICHUIO. [IpecunTeTnuecKkuii (TOCTMHUTOTHYECKUIA), CUHTETHUYECKUI u
MMOCTCUHTETUYECKUH (IPEMUTOTHUECKHUI) TTepUOabl HHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — penmukanusa. I[lpunmuner perumkanuu JIHK:
KOMIUIEMEHTapHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3,  AHTUIIAPAJUICIBHOCTD.
Mexannsm pemmkauun JHK. Xpomocomsl. Crtpoenue xpomocom. Temomepsl u
TeaoMepasza. XpOMOCOMHBIN HaOOp KJIETKH — KapUOTHIL. J{ATIITOWIHBINA M TaIlljION THBIN
Ha0oOpbI XpoMocoM. ['oMoTornuHbIe XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaiuM MUTO3a U MPOUCXOJSAIINE B HUX MPOLIECCHI.
Tunsl muto3a. KapuoknHes u nutokuHes. buonornueckoe 3HaueHUEe MUTO3A.

Perynsauuss MuTOTMYECKOro LMKIA KiIETKU. [Iporpammupyemas KieTo4Has
ruOeIb — aromnTo3.



Kierounoe smpo, XpoMocombl, (yHKIIMOHAIbHAS TEHOMHKA. Mexanuzmvi
npoaugepayuu, ouggepenyuposku, cmapenus u uberu Kiemox. «Lugposas
K1emkay» — buoungopmamuueckue mooenu hyHKYUOHUpOBAHUS KIeMKU.

JleMoHcTpanuu

Tabmumpl ¥ cxeMbl: «OKU3HEHHBIM MUK KIEeTKH», «Murtos», «CrtpoeHue
xpomocom», «Pemnukanus JJTHK».

OObopynoBaHue: CBETOBOM MHUKPOCKOT, MHUKpOIpenapaThl: «MHUTO3 B KJIETKax
KOpEIIIKa JTyKa.

JlaGopaTopHas padora «3yuenue XpPOMOCOM Ha TOTOBBIX
MHKPOIIpEIapaTax.

JladopaTopHasi padora «HaOmrogeHne MHUTO3a B KJIETKaX KOHUHMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoeHue u PyHKIMH OPraHU3MOB

buonorudeckoe pazHooOpaszue oprann3MoB. OIHOKICTOUHBIE, KOJIOHUAIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHHUS M KU3HENEATEILHOCTH OJIHOKJIETOUYHBIX OPTaHU3MOB.
bakrepuu, apxeuw, OJHOKJIETOYHBIE T'PUOBI, OJHOKIETOYHBIC BOJOPOCIH, IPYyrue
npoTucThl. KOJOHMAIbHBIE OPraHU3MBI.

B3anMocBsa3p 4acTel MHOIOKJIETOYHOIO oOpraHu3ma. TkaHM, oOpraHel u
cucTeMbl opraHoB. Opranusm Kak eHoe nesoe. I'omeocras.

Tkanu pacrenuid. Tunsl pacTUTENbHBIX TKaHEN: oOpa3zoBaTeNbHasi, IOKPOBHAS,
OPOBOJAIIAsL, OCHOBHAasA, MexaHuuyeckasd. OCOOEHHOCTH CTpPOEHHUs, (QYHKUUH U
PACIIOJIOKEHHS TKAHEHW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M YEJIOBEKA. THUIIBI JKMBOTHBIX TKAaHEH: AIUTEIUAIbHAs,
COEMHUTENbHAS, MbllIeYHAs, HepBHag. (OCOOEHHOCTHM CTpoeHus, (QYHKUUA U
PACIIOJIOKEHHsI TKAHEH B OpraHaXx KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHblE W TI'€HEpaTUBHBIE OpraHbl pacTeHHi. Opra"sl u
CHUCTEMBI OPraHOB KUBOTHBIX U 4esloBeKa. DYHKIIMHA OPraHOB M CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTsl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIli 1 BHYTpeHHUU ckeneT. CTpOEHUE U THUIIBI
COCUHEHUS KOCTEH.

JIBrokenue  OpraHus3moB.  J[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOnaHOe, KI'yTMKOBOE, pECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pPACTCHHI:
TPONM3MBl M HACTUU. JIBM>KEHME MHOTIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKa:
MblleyHas cuctema. Peduiexc. CkeneTHble MBI U KX padoTa.

IIuranue opranusmos. Ilornoienue BOAbI, YIIEKUCIOrO ra3a U MUHEPAJIBbHBIX
BEILIECTB pacTeHUsIMHU. [InTanue )KMBOTHBIX. BHYTPHUIIOJIOCTHOE M BHYTPUKIETOYHOE
numeBapenne. lIutaHne NO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTEIBHOIO
TpakTa. [ Inmesapurenbuble xenessl. [InmesapurenbHas cucrema 4enoBeKa.



Jlpixanue opraHu3moB. Jlprxanue pacteHwil. [[prxanume XuBOTHBIX. Huddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKH. KoxHoe npixaHue. /[prxarenbHass MOBEPXHOCTb.
XKabeprnoe u nérouHoe apixaHue. J[pIxaHHE MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE ~ YCJIO)KHEHUE  CTPOEHHUS  JIETKMX  IMO3BOHOYHBIX  >KMBOTHBIX.
JlpixaTenpHass cUCTEMa 4YeJaoBeKa. MeXaHu3M BEHTWIALMH JETKUX y NOTUL U
MJICKOTUTarONIMX. Perynsuus npixanus. JlpixaTenbHble 00BEMBI.

TpaHcnopT BelIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemiecTB y *UBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHoCcHas
CHUCTEMa IO3BOHOYHBIX MMBOTHBIX M 4YeyoBeka. Cepjle, KPOBEHOCHBIE COCYJbI U
KpoBb. Kpyru kpoBooOpamieHusi. OBOJIOLMOHHBIE  YCIOXHEHUS  CTPOCHUS
KPOBEHOCHOMW CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX. PaboTa cepama u e€ peryssius.

Brinenenue y oprannzmosB. Beiienenue y pactennil. Beigenenue y sKUBOTHBIX.
CoxpatutenbHbie Bakyonu. Opransl BeieneHus. OunbTpaius, ceKperus u oopaTHoe
BCAChIBAaHUE KaK MEXaHU3MbI pabOThI OpraHoOB BhIAeIeHUS. CBS3b TMOJOCTH Tella C
KPOBEHOCHOM M BBIJICIUTENBHON cucTeMaMu. Brifelienre y mo3BOHOYHbBIX KUBOTHBIX
u genoseka. [loukn. Ctpoenue u ¢pyHKImoHUpoBanue Hedpona. OOpazoBaHUE MOUYU
y 4EJIOBEKA.

3amMra y OpraHu3MoB. 3allldTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OaKkTepuii ¥ IUCTHI MPOCTEUINNX. 3alUTa Y MHOTOKJIETOUHBIX pacTteHuid. KyTukyna.
CpencTBa MacCMBHOM M XMMUYECKOM 3alUThl. DUTOHLIUBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX ITpOU3BOAHBIE. 3anIUTa
opranusma ot Oosie3Hel. IMMyHHas cucrema 4enoBeka. KieTouHblid U TyMOpaibHbIN
UMMYHUTET. BpoKIEHHBIN U TIPHOOPETEHHBIN crnienupuyeckuii ”MMYHHUTET. Teopus
KJIOHaIbHO-ceNiekTuBHOr0o uMmmyHutera (II. Dpnux, ®. M. bepuet, C. Tonerana).
BocnanurensHble OTBETHI OpraHu3MOB. Posib BpOKIEHHOIO UMMYHUTETA B Pa3BUTUN
CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocts u  perymsiumss |y  opraHu3moB.  Pasapaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PaznpakuMoCTh M peryisuus y pacTEHUU.
PocroBble BemecTBa U X 3HaYEHUE.

HepBhas cucteMa u pediieKTopHas peryisius y KUBOTHbIX. HepBHas cucrema
1 €€ OTAEIIbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.
OTaenbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedinekc u pedaexropHas ayra.
be3ycnoBHbIE U yCIIOBHBIE pe(IIEKChI.

I'ymopanbHast peryisiuss U 3HIOKPUHHAs CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenessl SJHIOKPUHHON CHCTEMBI U UX TOPMOHBI. JlelicTBUEe rOpMOHOB. B3anmocBsA3b
HEPBHOW U SHAOKPUHHOM cucTeM. [ unoranamo-runoguszapHas cucrema.

JdeMoHcTpanuu

IHoprper: W. I1. I1aBnos.

Tabmunel  u  cxembl: «OAHOKIETOUHbIE BOJIOPOCHN», «MHOTOKIETOUYHbIE
Bogopocin», «baktepum», «lIpocteiimme», «Opranbl LIBETKOBBIX pPACTEHUNY,
«CucreMbl  OpraHoB  ITO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee  CTpOEeHHE




HaceKoMbIX», «TkaHum pactenmit», «KopHeBbie cuctemb», «CTpoeHue CcTeOsD,
«CTpoeHHe JUCTOBOM TIIACTUHKN», «TKaHUW KUBOTHBIX», «CKEIeT YelloBEeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHast cuctemay, «JlpIxatenpHas cucTEMay,
«HepBHas cucrema», «Koxa», «Mpleunast cucremay, « BelienuTenbHas CUCTEMay,
«OHJOKpPUHHAS cHUCTEMay, «Ctpoenue MBIIIIIBDY, «IMmyHUTETY,
«KumeynonosnoctHeie», «CxeMa MNUTaHUS pacTeHuil», «KpOBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX  JKUBOTHBIX», «CtpoeHune ruiape», «CTpoeHHE TIUIaHAPUWY,
«BHyTpenHee cTpoeHue A0XKIeBOro uepBs», «HepBHas cuctema pwid», «HepBHas
cucrema nAarymkn», «HepBHas cucrema mnpecmbikaromuxcsa», «HepBHas cucrtema
nruly, «HepBHas cucrema wMiekonurtaromux», «HepBHas cuctemMa yenmoBekay,
«Pedmexcy.

OO6opy/ioBaHWE: CBETOBOH MHKPOCKOT, MHKpPOIpEnapaThl OJHOKICTOYHBIX
OpPraHu3MOB, MHUKpPONpENaparbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, WTJIOKOXKHUX, JXUBBIE JK3EMIUIIPbl KOMHATHBIX PACTCHUN, TepOapuu
pacTeHUM pa3HbIX OTAEIOB, BIAXKHBIE MPenapaThl KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJUIEKIIMA O€CTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelloBeKa, 00O0pyJAOBaHUE IS
JNEMOHCTPAIMM TIOYBEHHOTO M BO3JAYIIHOTO NUTAHUS PACTEHUM, paCLICIUICHUS
Kpaxmajia U OelTKOB MoJ JAeicTBHEM (EpPMEHTOB, 00OPYIOBAHHE /ISl TEMOHCTpPALIUN
ONBITOB IO W3MEPEHHIO JKU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHBIX
JBUKEHUN, MOJIEJIA TOJIOBHOT'O MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHEeW pacTeHUI.

JlabopaTopHasi padora «l3ydyeHnue TkaHel KUBOTHBIX).

JlaGoparopHasi padora «l3yueHne opraHOB IIBETKOBOTO PACTEHUS».

Tema 10. Pa3MHoO:xeHHe 1 pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIKOYash BETETaTUBHOE) U
noJsioBoe. Buapl 6ecnonoro pa3sMHOXKEHHSI: TOUKOBAHUE, CIOPYIALUs, (PparMeHTalus,
KJIOHUPOBAHUE.

ITonoBoe paszmuoxkeHue. IlomoBble kieTku, win rameTrsl. Meno3. Craguun
Mmero3a. [loBegenue xpomocom B Menose. KpoccuHroep. buonormyeckuii cmbICi
Meio03a U MOoJI0BOro mnpoiecca. Meio3 u ero MecTo B )KM3HEHHOM IUKJIE OPIraHU3MOB.

IIpenzaponsiieBoe pazsutue. I'ameroreHes y XuMBOTHBIX. [losoBBIE XKene3sl.
OOpa3oBaHue W pa3BUTUE MOJIOBBIX KieTOK. CnepmartoreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHue ©  SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoOsbl
OILIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOe pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa O
pa3BUTHM OpPraHU3MOB. Mopgocenes — 00Ha u3 2nasHvlx NpodIeM IMOPUOTOSUU.
Konyenyusa mopghocenos u mooenu mopgocenesa. Ctaauu 3MOpruOreHe3a >KMBOTHBIX
(Ha mpumepe msarymku). poGnenue. Tumnsl apobnenus. [Jemepmunuposanuoe u



Heoepmunuposannoe  opooaenue. bracmyna, munvt  o6aacmyn.  OCoOCHHOCTH
OpoOJiIeHHs MIIEKOMUTAONINX. 3apOJBIINIeBbIE JUCTKU (TacTpysiius). 3akiaaka
OpPTaHOB M TKAaHEW W3 3apOJBIIICBBIX JIMCTKOB. B3auMHOEe BIMAHUE YacTeun
Pa3BUBAIOLIETOCS 3apO/Ibliia (AMOpHOHATBHAS MHAYKIKA). 3aKIagKa MIaHa CTPOCHHUS
KABOTHOTO KaK PE3YyJIbTaT HEPAPXMUYECKUX B3aUMOJCHCTBUUA TI'E€HOB. BnusHue Ha
AMOpPUOHANTBHOE PAa3BUTHE PA3TUYHBIX (PAKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue xkuBOTHBIX. [locToMOpuoHanbHbI Tepuon. [Ipsmoe u
HempsiMoe pa3Buthe. PazButre ¢ Meramopdo30M y 0ECITO3BOHOYHBIX U TIO3BOHOYHBIX
KUBOTHBIX. bBHOJIOrMYeCKOe 3HAYEHHUE TIPSAMOTO M HEMNPSIMOIo Pa3BUTHUS, UX
pacnpocTpaHeHue B mpupoje. TUmbl pocTa KMBOTHBIX. DaKTOPHI PETyJSIUU pocTa
KUBOTHBIX W desioBeka. CTaauyd TOCTIMOPHOHAIBHOTO Pa3BUTHS y JKUBOTHBIX W
yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHre U CMepPTh KaKk OMOJIOTHYECKUE
MPOLIECCHI.

PasmHOXeHne u pasBuTue pacTteHmid. ['ameTtodut m cmopodur. Meiios B
KU3HEHHOM IIMKJIe pacTeHuil. O0pa3oBaHue Crop B npolecce Meito3a. ['lamerorenes y
pacteHuii. OIJIOAOTBOPEHHE W PA3BUTHE PACTUTEIIBHBIX OpPraHu3MoB. JIBolHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryJisiiii OHTOIr€HEe3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanumn

[Moprpetsi: C. I'. HaBammn, X. [lIneman.

Tabmuipl  u  cxembl: «BereratnuBHoe pa3MHOkeHUE», «Tumbel Oecrnosaoro
pasMHOXEHHS», «Pa3zMHOXKeHHMe XxiamMuJIOMOHaAbDy, «Pa3MHOXKEHHE BBIJICHBD,
«PasMHO)keHue ruape», «Meio3», «XpomocomsDy, «l'amerorenes», «CtpoeHue
SMUEKIETKH W cnepMaTto3onga», «OCHOBHbBIE cTaauu OHTOreHesa», «llpsmoe u
HEMpAMOE pa3BUTUE», «Pa3BuTHE MallcKOro kyka», «Pa3Butue capanum», «PazBurue
JATYIIKWY, «/BOMHOE OMIOAOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «CTpOeHHE CEeMSIH
OJHOJOJBHBIX W ABYIOJIBHBIX PacTeHU», «KW3HEHHBIM LUK MOPCKON KaIyCTbhD»,
«OKu3HEeHHBIM UK MXa», «JKU3HEHHBIM LUK MANOPOTHUKA», «JKU3HEHHBIA LUK
COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOMpENnapaTbl SUIEKICTOK U
CIIEpMATO30MI0B, MOieNb «LIUKIT pa3BUTHS JSATYIIKI.

JlaGopaTropHass padora «/3yyeHrne CTpOEHMSI MOJIOBBIX KIETOK Ha TOTOBBIX
MHKPOIIPENApATAX).

IIpakTuyeckas padora «BelsiBIEeHME TPU3HAKOB CXOJACTBA 3apOAbIIIECH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas  padora «CTpoeHME OpraHOB  pPa3sMHOXEHHS  BBICIIMX
pacTeHumn».

Tema 11. I'eHeTuka — Hayka 0 HAacCJIeICTBEHHOCTH M HM3MEHYHBOCTH
OpPraHu3MoB



HcTtopus ctaHOBNEHHS U pa3BUTUSA T€HETHKH Kak Hayku. PadoTsl I'. Menaens,
I'. ne ®pusza, T. Moprana. Ponb OTE€YECTBEHHBIX YUYEHBIX B PA3BUTUU TE€HETHUKHU.
Pa6oter H. K. KomemoBa, H. . BaBunosa, A. H. bermosepckoro, I'. [I. Kaprieuenko,
10. A. ®unmumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHE MOHSATUS M CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJuleNIbHbIE TE€HbI, aJlbTEPHATUBHBIC TMPU3HAKH, JIOMHHAHTHBII U pELECCUBHBIN
MpHU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAsl JIMHHS, TUOPHUABI, TEHOTHU, (HEHOTHII.
OcHOBHBIE METOBI TEHETUKU: THOPHUIOIOTHIECKUH, IIMTOIOTUYECKUM, MOJIEKYISIPHO-
TEHETHUYECKHM.

JdeMoHcTpanumn

[Hoprpetsl: I'. Mennens, I'. ne ®pu3, T.Mopran, H. K. Konpmos, H.
N. BaBunoB, A. H. benozepckuii, I'. . Kapneuenko, 0. A. ®ununuenko, H.
B. Tumodees-PecoBckuii.

Tabmuiel u cxembl: «MeTobI TeHETUKIY, «CXeMBbI CKPEITUBAHUSY.

JlaGopaTopHas padora «/Ipozoduna KaK 00BEKT  TCHETHYCCKHUX
UCCJIEAOBAHUI».

Tema 12. 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH

Monorubpugnoe ckpemuBanue. IlepBbiii  3akoH MeHnenss — 3aKkoH
eAMHOo00pa3usi rudpuaoB nepBoro mnokojeHud. IlpaBuiio nomuuupoBanus. Bropoii
3aKOH Menzenss — 3aKkOoH pacllelIeHus Mpu3HakoB. L[luTomornueckue OCHOBBI
MOHOTMOPUIHOTO CKpelllMBaHUs. ['UnoTe3a YuCTOTHI TaAMET.

AHanusupyroniee ckpemuBaHue. [IpomMeXyTOUHBIN XapakTep HaciaeAOBaHUS.
Pacuieruienre npu3HakoB PHU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBUCHMOI0
HacJiel0BaHus Mpu3HakoB. L{uTonornueckue OCHOBBI IUTUOPUTHOTO CKPEIIUBAHUS.

CuemieHHoe HacienoBaHue mpuszHakoB. Paboter T. Moprana. CrernieHHOe
HACJIE0BAHUE T€HOB, HAPYLIEHNE CLEIUICHUS MEXAY FreHaMUu. XpOMOCOMHAasl TEOPHUsI
HACJIEACTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXaHU3M OIpENENeHUs Iona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. l'OMOramMeTHbI M TeTeporaMeTHbIM mnoJ. ['eHerndeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue nNpru3HakoB, CLEIUIEHHBIX C TIOJIOM.

I'enorun kak nenoctHas cucrema. IlnenoTponus — MHOKECTBEHHOE IEWCTBUE
reda. MHOXECTBEHHbIM  ajulenu3M. B3anMmonencTBue  HEAUIECNBbHBIX  T'€HOB.
KommiementapHocts. Onucras. [lonmumepus.

I'eneTnuecknii KOHTPOJIb PA3BUTHUSA PACTEHUH, JKUBOTHBIX U YEJIOBEKA, a4 TAKKE
(U3HOIOTrNYECKUX MPOLECCOB, MOBEICHNUS U KOTHUTUBHBIX (yHKIUH. ['eHeTnueckue
MEXaHU3Mbl CHMOHMOTEHE3a, MEXaHHU3Mbl B3aHUMOJIEHCTBUSA «XO3MMH — MapasuT» u
«XO3MH — MHUKpoOHMOM». ['‘eHeTHueckne acheKkThl KOHTPOJISI M U3MEHEHMS
HACJIeICTBEHHON MH(OpPMALIMK B OKOJIEHUSIX KIETOK U OPraHU3MOB.



JleMmoHcTpanuu

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

Tabmuiel u cxemsl: «IlepBriii 1 BTOpoit 3akoHbl Mennens», «Tpetuit 3aKoH
Mennens», «AHamu3upyooliee CckpeumuBanuey, «HemonHoe TOMUHUPOBAHHEY,
«CrerieHHOe HaclieJoBaHUWE TPU3HAKOB y JApo3odunsly, «['eHeTHKa oy,
«Kapuotun  yenoBeka», «Kapuotun  agpozoduner», «Kapumotum — OTHIB,
«MHOX€eCTBEHHBIHN alienn3M», « B3aumoielicTBUEe IT'eHOBY.

O6opyioBaHue: MOAEIH JJIA JEMOHCTPAIIMU 3aKOHOB €IMHO00pasusi THOPUIOB
MEPBOT0O MOKOJEHUS U PACLICIJICHUS MPU3HAKOB, MOJIENb JJI JIEMOHCTPAllUU 3aKOHA
HE3aBUCHUMOTO HACJIEIOBAHMS MPU3HAKOB, MOJIEIb JJI1 JEMOHCTpPAIUU CIEMIEHHOTO
HacJIeI0BaHUs MMPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpo3odumay.

IIpakTuyeckas pabora «/3yueHue pe3yJIbTaToOB MOHOTHOPHUTHOTO
CKPEIIMBAHUS Y TPO30(DHUITBI.

IpakTHyeckasn pabora «3yuenue pEe3yIabTATOB TUTUOPUIAHOTO
CKPEIIMBAHUS Y TPO30(DHITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna W cpeabl npu  GpopmupoBaHMM  (PEeHOTHIIA.
N3meHunBOCTh Tpu3HAaKOB. KauecTBEHHBbIE M KOJWYECTBEHHBIE IPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEICTBCHHAS M HACJICCTBCHHAS.

Moaudukanmonnas u3MEHUYMBOCTh. Poib  cpeapl B (OpMHUpOBaHUU
MoauuKaMoOHHON n3mMeHunBocTH. HopMa peakiuu npusHaka. BapualinoHHBIN psijt
u BapuanvoHHass kpuBas (B. Moranncen). CpoiictBa  Moau(HUKAIIMOHHON
M3MEHYMBOCTH.

I'eHoTnnuueckass U3MEeHUYUBOCTh. CBOMCTBAa T€HOTUIMUYECKOW M3MEHUYMBOCTH.
Bupl reHOTUITMYECKONM M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAS.

KomOunaTuBHas W3MEHUYMBOCTh. MeH03 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. PoJIb KOMOMHATMBHOM W3MEHYHMBOCTH B CO3JIaHUU
T€HETUYECKOT0 pa3HOOOpa3usl B Ipejiesiax 0OJHOTO BUIA.

MyranuonHass H3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHomMHble.  CIIOHTaHHBIE W MHAYUMPOBAHHbIE  MyTalud.  SaepHele U
HUTOoIUIa3MaTnyeckue mytanuu. CoMaTHYeCKHME M MOJIOBble MyTauuu. [IpuymHbl
BO3HUKHOBEHUSI MyTalluid. MyTareHbl U UX BJIUSHUE HA OPTaHU3Mbl. 3AKOHOMEPHOCTH
MYTAIlMOHHOT'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B  HACIEIACTBEHHOM
m3menunBocty (H.U. BaBusnos). BHesaepHass "3AMEHUUBOCTh U HACJIEACTBEHHOCTb.

Onueenemuxka u ONUSEHOMUKA, POJb  INUSEHEMUYECKUX Gaxkmopos &
HACe008aAHUU U USMEHYUBOCTNU (HDeHOMUNUYLECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

Iloprpetst: I'. ne ®pu3s, B. Moranucen, H. 1. BaBuios.



Ta0auibl U cxeMbl: «Buabl H3MECHYHUBOCTH), «MomudukarmoHHas
W3MEHYMBOCTHY», «KOMOWHATHBHAS M3MEHUYHUBOCTHY, «Melo3», «OmiogoTBOpEHUEY,
«"eneTndueckue 3a001€BaHMS Y€ITOBEKaY, « BUIBI MyTammiiy.

OO6opyioBaHue: KUBbIE W TepOapHble SK3EMIUISIPhl KOMHATHBIX pPAaCTEHUH,
pucyHk# (pororpadun) KUBOTHBIX C PA3IMIHBIMA BHAAMHU U3MEHYMBOCTH.

JlaGopaTopHas pabora «VccienoBanue 3aKOHOMEPHOCTEN
MOAW(UKAITMOHHON  WM3MEHYMBOCTH. [locTpoeHHWe  BapHallMOHHOTO psga U
BAPUALMOHHOW KPUBOW».

IIpakTnueckass  pa6ora «Mytammu y  Apo3o¢unbl  (Ha  TOTOBBIX
MUKpOIIpEnapaTax)».

Tema 14. I'eHeTHKA Yel0BEKA

Kapuotun uenoBeka. MexayHapoaHas NporpaMMa HCCIEJOBAHUS TI'e€HOMa
yesioBeka. MeTo/ibl U3y4eHHUs] TEHETUKH YeJIOBEeKa: TeHealornueCcKuil, OJIM3HELOBbIN,
ATOT€HETUYECKHUM, TOMYJISAIUOHHO-CTATUCTUUYECKHUM, MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE  OmpejeicHHe  TEeHOTHNA:  IOJHOTEHOMHOE  CEKBEHHUPOBAHME,
FEHOTUIIMpOBaHWE, B TOM uuciie ¢ nomoupto [I[[P-ananu3a. HacnencrBenueie
3a00J1CBaHMs YeIOBeKa. | €HHBIE M XPOMOCOMHBEIC OOJIE3HHM dYejloBeKa. bojesHu ¢
HACJICACTBEHHON MpPEeapacioyiOKEHHOCThI0. 3HAUYECHUE MEIUIMHCKON TEeHETUKH B
NpeJOTBPALlIEHUH M JICUEHUM TEeHETHYEeCKUX 3a00jeBaHui uenoBeka. Meauko-
FeHEeTUYECKOe KOHCYJIbTHpOBaHHE. CTBONOBBIC KIETKHU. [IOHATHE «reHETHYECKOro
rpy3a». DTUYECKHE aCIEKThl MCCIEAOBAaHUNM B 00JIACTH PEAAKTUPOBAHUS T'€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckne QakTophl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
(U3UYECKOMY M XMMHUUYECKOMY 3arpsi3HEHHUIO OKpYyKawlieil cpeibl. ['eHeTnueckas
PEAPACIIOIOKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

JleMoHCcTpanuu

Tabmuipl u cxeMmbl: «Kapuotun denoBeka», «MeTolbl M3y4YeHUsI TE€HETHUKHU
yesaoBekay, «l 'eHeTnyeckue 3a00JIeBaHUS YETIOBEKa.

IIpakTuyeckas padora «CocTaBiIeHUE U aHAIIU3 POAOCIOBHONY.

Tema 15. Cejrekuusi OpraHu3MoB

JlomecTukanust U cenekuus. 3apokKICHUE CENEKIIMU U JOMECTUKALNU. Y YEHUE
H. U. BaBunosa o LlenTpax mpoucXoJIeHUs: U MHOT000pa3us KyJbTYpHBIX pacTECHUI.
Ponp cemeknuu B CO3MaHMM COPTOB PACTEHHMIl M MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEACTBEHHOM W3MeHUYMBOCTH H.
. BaBuioBa, ero 3Ha4€HUE JJIs1 CEICKIIMOHHON pabOTHI.

Metonpl cenekMOHHOM paloThl. MCKycCTBEHHBIM OTOOp: MaccoBBIM U
WHIUBHUIYaJbHBINA. DTarbl KOMOMHAIIMOHHOM cenekiuu. McnbiTanue mpou3BoauTenei



mo moToMcTBY. OTOOp MO TEHOTUITY C MOMOIIBIO ONEHKH (EHOTHUIA MOTOMCTBA H
otOOop Mo reHoTUNy ¢ momonisio ananm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO CEJICKIIMOHHOM paboThl. PaguanimoHHbIH
Y XUMUYECKUU MyTareHe3 Kak UCTOYHUK MyTallli y KyJIbTYPHBIX ()OPM OPTaHU3MOB.
Hcnonb30oBaHne TeHOMHOTO PEeIaKTUPOBAHUS M METOI0B pekoMOnHaHTHBIX JJHK mst
MOJIyYEHHUS UCXOJHOTO MaTepuaia s CeJIeKIUU.

[Tonyuenue MTOJIUILIOUIOB. BryTtpusnnoBas ruOpUan3aLus.
bnuskopoacTBeHHOE CKpelluBaHue, Wik HHOpuAMHT. HeponcTBeHHOE CKpelmrBaHue,
uin  aytopuauHr. ['etepo3uc u ero mnpuyuHbL. Mcmonb3oBaHWE TeTEpo3nca B
cenekimu. OtnanénHas ruOpuausanusg. [Ipeomonenne Oecruiognsi MEKBHIOBBIX
ruOpuaoB. JlocTKeHUs CeNEKIMN PACTCHUH U )KUBOTHBIX. «3€1E€HAs PesoIoyUsLy.

CoxpaHeHue 1 U3yuyeHHE FeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX
IUKUAX POAWYEH ISl CO3JaHMsI HOBBIX COPTOB M THOPHIOB CEIhCKOXO3SHCTBEHHBIX
KYJbTYp. M3yuenue, coxpanenue u YNpaeleHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX — JCUBOMHLIX 6  Yeaax  VAyYuleHus
Cyuecmeyriowux u co30aHusi HOBbIX NOpPOO, JUHUU U KPOCCO8, 8 MOM Yucie ¢
NpUMEHEeHUeM COBPEMEHHBIX MemOO08 HAYYHBIX UCCAe008aAHUL, Nepedosblx uoeu u
NepcneKmuHbIX MexXHOI0UU.

JdeMoHcTpanumn

[Moprpetrsr: H.  U. BaBunos, W. B.Mwuuypun, I. [. Kapneuenko, II.
I1. JTykbsinenko, b. JI. Actaypos, H. bopinoyr, /. K. benses.

Tabauiel U cxembl: «LIeHTpbl MPOUCXOXKAECHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TIOMOJIOTMYECKHX PSAIOB B HACJIEACTBEHHOW W3MEHYMBOCTHY,
«Meroapl cenexuumny, «OTaanénnas ruopuauzanus», «MyrareHesy.

JlaGoparopHass padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUM U IMOPOL
JOMAIIIHUX )KUBOTHBIX).

JlaGopaTropHas padora «l3yueHne METOIOB CEJIEKIIUU PACTEHUI.

IIpakTnueckasi padora «IIpuBuBKa pacTeHuU».

IKekypeusi «OCHOBHBIE METOAbl M JOCTHIKEHHUS CEIEKIHMH PACTEHUN W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIMIO, IJIEMEHHYIO ()epMy, COPTOUCIBITATEIbHBIN
Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO

LEHTPA)».

Tema 16. BHOTeXHOJOTNMA U CHHTETHYECKAA OHOJIOT U

OOBbeKThl, HCHOJIb3yeMble B OHOTEXHOJIOTMHM, — KIETOYHbIE M TKAHEBbIC
KyJbTYpbl, MUKPOOPTaHU3MbI, UX XapaKTepHUCTUKa. TpagullMOHHAs OMOTEXHOJIOTHS:
xJieboreueHue, IIOJIy4eHUE KMCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJECIIHE.

MuxkpoOuonoruueckuii  cuHTe3. OOBEKTbl MHUKPOOHOJOTUYECKUX TEXHOJIOTHH.
[IpousBoacTBO Oenka, aMUHOKHCIIOT U BATAMHHOB.



Co3anue TEXHOJOIrMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LEJNbIO MOJYYEHHUS OPraHU3MOB M HUX KOMITOHEHTOB,
COJIEpIKAIMX HE BCTPEUAIOUTUECS B IPUPOAC OMOCHHTETUUECKHE MY TH.

Knerounas wnxkeHepus. MeToabl KyJIbTypbl KJIETOK M TKAaHEM PAaCTEHUU U
KUBOTHBIX. KpmobGanku. ComaTudeckas THOpUAM3alUg W COMATHYECKHUM
smOpuorene3. Mcmonp3oBaHWE TaIIOWAOB B CEICKUMHM pacTeHUi. [lonyuenue
MOHOKIOHANbHBIX anmumel. Mcnoav3o8anue MOHOKIOHANbHLIX U NOJUKIOHATIbHBIX
aumumen 6  meduyune. VICKyCCTBEHHOE  OIUIOJOTBOpEHUE.  PekoHCTpyKuus
SUIEKIETOK W  KJIOHUPOBaHUE SKMBOTHBIX. MeToJ  TpaHCIUIAHTAUUM  SIEp
KIIETOK. TexHonocuu  0300poGaeHus,  KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20
DPA3MHOIICEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHasg WHXEHepHus. VICKyCCTBEHHBI CHUHTE3 TI€Ha W
koHcTpyupoBanue pekoMOuHaHTHRIX JIHK. Cozdanue mparnceennvix opeanuzmos.
JIoCTHKEHUS U EPCIIEKTUBBI XPOMOCOMHON M T€HHOW MHXKEHEPHH. JKOJIOTUUYECKUE U
TUYECKHE TPOOJIEMbI TCHHON HHXCHEPHUU.

Menumunckue OuotexHosioruu. [loctreHomuas 1mudposas meauruuaa. [1LP-
IUMarHocThka. MeTaOoJIOMHBIM aHalIU3, TEHOLEHTPUUYECKUH aHalu3 MpoTeoMa
YeJI0BeKa JJIsl OLIEHKU COCTOSIHUSI €r0 310pOBbs. VICIoap30BaHUE CTBOJOBBIX KJIETOK.
TapretHas Tepanus paka. 3D-OuommxeHepust Uisl pa3paOOTKu (yHIAAMEHTAIBHBIX
OCHOB MEJMIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKAaHEW COYE€TaHUEM
TEXHOJIOTUH TPEXMEPHOTO OMOMPUHTHHTA M ckaddonauHra s pemeHus 3aaad
NEPCOHAIU3UPOBAHHON MEIULIHBI.

Co3nanne BEKTOPHBIX BaKIMH C IEJNbI0 OOeCreyeHruss KOMOMHUPOBAHHOMN
3amuThl 0T Bo30yautenet OPBU, ycTaHoBieHHME MOJEKYISPHBIX MEXaHU3MOB
¢byukunonupoBanusi PHK-conepskamux BHpPYCOB, BBI3BIBAIOIIMX OCO0O OIACHbBIC
3a00J1€BaHMs Y€JIOBEKA U JKUBOTHBIX.

JleMoHcTpanuu

Tabmuipl 1 cxembl: «Mcnob30BaHHE MHUKPOOPTaHHW3MOB B IPOMBIIIIICHHOM
npou3BOACTBE», «KineTounas nuxxenepus», «I'€eHHass HHKEHEPUS».

JlaGopaTtopHasi padora «l3yueHne oObeKTOB OMOTEXHOJIOTHUI.

IIpakTuyeckas padora «IlonyyeHre MOJIOYHOKUCIBIX TPOILYKTOBY.

Jkckypeust «buorexHonoruss —  BaxKHEHIAs MPOU3BOJAUTENbHAS  CUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KJIACC

Tema 1.3apoxkaenue W pa3BUTHE IBOJIOIUOHHBLIX IMpPeICTABJEHUNA B
ouoJiornu



OpomonmonHass  teopus Y. Jlapsuna.  Ilpenmocbuikn  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb ¥ Hay4yHas nesTenpbHocTh Y. /lapBuHAa.

JIBmokytue cuibl 3BOIONMU BUIOB 1o Y. /lapBuHy (BBICOKasi MHTEHCHBHOCTD
pPa3MHOXXCHHSI ~ OpPTraHW3MOB,  HACJICJICTBEHHAas  W3MEHUYMBOCTh, Oopbba  3a
CYILIECTBOBAaHUE, ECTECTBEHHBIN U UICKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckor Teopuu 3Boitonuu (CTD). HeitrpanpHas Teopus
sBomoni. COBpEMEHHAass SBONIOIMOHHAS OWONOTHs. 3HAaYeHHE HSBOJIIOIUOHHOU
Teopuu B (POPMUPOBAHNM €CTECTBEHHO-HAYUYHON KapTHHBI MUpA.

JdeMoHcTpanumn

[Moptpetsl: Apuctotens, K. Jlunnedt, XK. Bb.Jlamapk, 3. XK. Cent-Unep,
K. Krosbe, Y. Jlapsun, C. C. YerBepukon, N. W. llImansraysen, Jx. Xomnngein, /.
K. benses.

Tabmwuipet 1 cxembl: «Cuctema xuBoi pupoasl (o K. JInarero)», «JlectHuma
XKUBBIX cymecTB (mo Jlamapky)», «MexaHusm (popMUpOBaHHS MPUCITIOCOOICHHUHN Y
pacteHuid U kMBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapiipyTa NyTelIeCTBUS
Y. Napsuna», «Haxoaku Y. lapBuna», «Dopmbl OOphOBI 3a CYIIECTBOBAHHEY,
«Iloponer TomyOGei», «MHoroobpasue KyiabTYpHBIX (opm KamycThl», «Iloposs
JOMAaIIHUX >KUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BHOB (1o Y. JlapBuny)»,
«CxemMa COOTHOIICHMS [JBWXKYLIUMX CHJI JBOMIOUUN», «OCHOBHBIE TOJOKEHUS
CUHTETUYECKOU TEOPUH IBOJIIOLIUAND.

Tema 2. MUKPO3BOJIIOIHUS U €€ pe3yJbTAThI

Ilonmynsuus kak 37aeMeHTapHas eauHuua 3Boiouud. COBpEeMEHHBIE METOJbI
OLICHKM TE€HETUYECKOTo pa3zHooOpa3us WU CTPYKTypbl nonyisuuid. 3meHnenue
reHopoHJa TOMYJSIUM KaK JJIEMEHTAPHOE DSBOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetudeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

OnemeHTapHble (PakTOpbl (ABMXKYIIME CHJIBI) HBOJIOUMH. MyTallMOHHBIHI
nporiecc. KomOwHaTMBHass  u3MEHYHMBOCTh. Jlpeitdp reHoB —  coaydaliHbie
HEHANpPAaBJICHHbIE  M3MEHEHUs 4YacTOoT aieaedl B Oomymsinusax. O@dekt
ocHoBatens. dppgexm  Oymouiiounoco  eopaviuika.  CHUdMCEHUe  2eHemu4ecKo2o
pasnoobpaszus: npuuumsl u cieocmeus. llposenenue 3¢pgexma Opetigha 2enos 6
oonvuwux u maneix nonyaayuax. Murpauuu. M3omnsamus nonynsuuii: reorpaduueckast
(mpocTpaHCTBEHHAs ), Orosornyeckas (penpoayKTHUBHAs).

EcrecTtBennsiii oTOOp — Hampaistomuil  paktop sBomouun. Dopmbl
€CTEeCTBEHHOr0  OTOOpa:  JABIKYLIUHM,  CTAOMIM3HPYIOUIMI,  pa3pblBaIOIIMA
(mu3pynTtuBHbIif). IlomoBoit oTOOp. BoO3HHKHOBEHHME U 3BOJIOIUS COLUAIBLHOTO
MOBEICHUSI )KUBOTHBIX.

[IprcnocoOleHHOCT,  OPraHU3MOB  KakK  pe3ysibTaT  MUKPOIBOJIOLHUU.
Bo3HukHOBeHHE MpUCIIOCOOIEHUI Yy OpraHu3MoB. ApoMOp(o3bl U UAMOAANITALIUH.
[Ipumeps! npucnocoOneHuit y opraHu3MoB: Mopdonorudyeckue, (pU3noIoruueckue,



OMOXMMHUYECKHE, MOBEJICHUYECKUE. OTHOCUTETHHOCTD MPUCTIOCOOJIEHHOCTH
OpTraHU3MOB.

Bun, ero xputepum u cTpykTrypa. BumooOpazoBanme Kak pe3ylbTar
MUKpodBoJiforn. W3omsmuss — kimodeBoid (akTop BUAooOpazoBanus. I[lytu wu
crtocoObl BUI000pa30BaHUs: aytonaTpuieckoe (reorpaduyeckoe), CHMIAaTPHIECCKOe
(?K0IOTHYECKOE), «KMTHOBEHHOEY (ITOTUILUIONIU3AITNS, THOpHAN3aIus). [muTe1pHOCTh
HBOJIIOIIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl GOpMUPOBAHHS OHOTOTHIECKOTO pa3HOOOpa3usl.

Ponp 3BomonMoHHOM OMONOTHE B pa3paboTKe HAYYHBIX METOJIOB COXpPaHEHUS
OonopazHooOpa3us. MUKpPOIBOMIONKS M KOABOJIONHS Tapa3suTOB M HMX XO035CB.
Mexanu3mbl (pOpMUPOBAHUST YCTOMYMBOCTH K aHTHOMOTHUKAM W CHOCOOBI OOPHOBI C
HEM.

JdeMoHcTpanumn

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

Tabmuiel  u  cxeMbl: «MyTalmoHHas M3MEHUMBOCTHY», «llomymsunonHas
CTpyKTypa BHaa», «Cxema MposiBIeHUs 3akoHa Xapau—BaitHOepra», «JIBmwxyriue
CWJIBI DJBOJIONUNY, «DKOJOTHYECKAass H3O0JAIMS TOMYJSIU CEeBaHCKOW (dopenny,
«["eorpaduyeckas M3OJSIHS JTUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JAypCKOW»,
«IlomynaIMOHHBIE BOJIHBI YUCJICHHOCTH XHWITHUKOB M XKEepTB», «Cxema NeHCTBUsA
€CTECTBEHHOT0 0TOOpa», «PopmMbl OOpbOBI 3a cyliecTBOBaHUE», «HIycTpuanbHbIN
MenaHu3M», «KuBble uckonaemelie», «IIOKpOBUTEIBCTBEHHAsI OKpacka UBOTHBIX),
«IIpenynpexnamomas OKpacka KUBOTHBIX», «®du3noIornyeckue ajantanum,
«IIpucnoco0neHHOCTh OpraHU3MOB M €€ OTHOCUTENbHOCTH», «Kpurepuu Bunay,
«Buapl-gBoitHuKN», «CTpyKTypa Buja B npuponae», «Crnocodbl BUI00Opa30BaHUSY,
«I'eorpaduueckoe BUA00Opa3oBaHHE TPEX BUIOB JIAHJBILIEH», «DKOJIOIMUECKOE
BUJ000pa3oBaHue BUJOB cUHUL, «lloaumionasl pacteHui», «KamyctHo-peneyuHslil
ruopuIy.

Oo6opynioBaHue: repdapuul pacTeHUM, KOJUIEKIMM HACEKOMBIX, yyuesa MTULl U
3Bepell ¢ MpUMEpaMU Pa3IMUHBIX MPUCIIOCOOIEHUH, dyUena NTUI] U 3Bepell pa3HbIX
BUJOB, repOapuu pacTeHud ONM3KUX BUIOB, O0O0PAa30BaBLIMXCS Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi padora «BrIsiBIIecHHE H3MEHYMBOCTH Y OCOOCH OJTHOTO BUIA.

JlabopaTopHas pabora «[Ipucnocobnenuss opraHu3MoB U UX OTHOCHUTEIbHAs
11eJIeCO00Pa3HOCThY.

JlabopaTtopHnas  pabora «CpaBHeHHE BHUIOB 10  MOP(OIOrHYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJiloue U €€ pe3yabTaThl
MeToibl U3ydeHUs: MaKpOdIBOIOIMU. [[aleOHTOIOrnYecKue METOIbl U3yUECHUS
sBommtoniu. [lepexoaanie popmbl U HUIOTEHETUYECKHE PSIBI OPTaHU3MOB.



buoreorpadpudeckne metompl um3ydeHus sBojronuu. CpaBHeHHE (IOPH U
(dayHbl MaTEpUKOB H OCTpOBOB. buoreorpaduueckme obmactu 3emuu. Bums-
SHIEMUKHU U PEITAKTHI.

OMOpPHONOTHYECKHE M CPABHUTEIHLHO-MOP(OIOTHUYECKHE METOAbl W3Y4YEHUS
BOMIONMHA. [ C€HETHYEeCKHE MEXaHWU3MBI DBOJIIONMH OHTOTEHE3a | TOSBICHUS
OBOJIOIMOHHBIX ~ HOBIIECTB. | OMOJOTMYHBIE W  AHAJIOTHYHBIC  OPTaHBHI.
PynuMeHTapHBIC OpTraHbl M aTaBU3MBbI. MOJICKYJISIPHO-TEHETUYECKUE, OMOX UMHUYECKUC
U MaTeMaTHYeCKHE METOJbl HW3yYCHHS OSBOJIONUH. [ OMOJIOTMYHBIC TCHBI.
CoBpeMeHHBIC METOJIBI TOCTPOCHUS (PUITOTEHETHUCCKUX JICPEBhEB.

XPpOMOCOMHBIC MYTaIllMH M 3BOJIFOIUS TECHOMOB.

OOmme 3aKOHOMEpPHOCTH (MpaBWIIA) IBOJIONUU. [Ipunyun cmenvl yHKyuil.
HeoOpatumocTs 3BOMOIMU. AmanTuBHAs paguaius. HepaBHOMEPHOCTh TEMITOB
SBOJTIOIIHH.

JleMoHCcTpanuu

optpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mrossep, O. ['ekkenb.

Tabmumpl u cxembl: « DUITOTCHETHYCCKHN PA JIOMATN», «ApPXEONTEPUKCY,
«3Bepo3yOrie sAmepsl», «Creromnedansly, «Puanoputen, « CeMEHHbBIC TAIIOPOTHHKNY,
«buoreorpaduueckue 30HBI 3emim», «Jlpehid KOHTHHEHTOB», «PemuKTBIY,
«HavanbHple CcTagud SMOPHOHAIBLHOTO Pa3BUTHSA ITO3BOHOYHBIX KHBOTHBIXY,
«'omoyiOrMYHBIE W aHAJIOTUYHBIE OpraHbly, «PyIuMeHTB», «ATaBU3MBIY,
«XpoMocoMHbIE HAOOpBHI 4YeloBeKa M MMUMMaH3e», «[aBHble HampaBieHUs
3BOTIOIUNY, «O01IMe 3aKOHOMEPHOCTH SBOJIIOIIUNY.

OO6opynoBaHue: KOJJIEKIIMU, TepOapuu, MYJSKHM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJIMMEHTapHBIX OPraHoOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBbIX.

Tema 4. IIpoucxo:kaeHue ¥ pa3BuTHE KU3HH HA 3emJie

Hayunble rumore3bl NOpPOUCXOXKACHUS >KU3HM Ha 3emie. AOHOreHe3 U
naHcnepmus. JloHay4Hble NPEICTaBICHUS O 3apPOKJICHUU >KU3HU (KpEalHOHU3M).
['vnore3a MOCTOSHHOIO CaMO3apOXKIACHUS JKU3HU M €€ ONPOBEPKEHUE OIbITAMU
®. Pequ, JI. Cnannanmanu, JI. [Tactepa. [IpoucxosxaeHne >Kxu3Hu U aCTpOOHOIOTHS.

OcHoBHbIE 3Tanbl HEOpraHudeckoil 3pomtouuu. [lnanerapuas (reonoruueckas)
ABOJIIOIMS. XUMHUUYECKas F3BOTIONUS. AONOreHHBIM CUHTE3 OPTraHUYECKHUX BEIIECTB U3
Heoprannueckux. Ombir C. Mmwmiepa u . FOpu. OO6pa3zoBaHue MOJUMEPOB U3
MoHomepoB. KoanepBatHas runoreza A. 1. Onapuna, runore3a nepBUYHOro OyJiboHA
JIx. Xonneina, renerudeckas runote3a . Mémnepa. Pu6osumsl (T. Yek) u runoresa
«wvupa PHK» V. T'unbGepra. @opmupoBanue MeMOpaH U  BO3HUKHOBEHHE
MIPOTOKJIETKH.



Uctopus 3emin u Metozibl €€ u3ydeHus. Mickomaemble OpraHu4eCcKue OCTaTKH.
I'eoxpononorust m e€ wmerompl. OTHOCHUTEIbHAS W aAOCOJIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas nkaua: 30HbI, 3pbl, IEPUOIBI, FTTOXH.

HavanpHbie 3Tanbl opraHnyeckor 3BOJIIOLMH. [[0ABICHNE U 3BOTIONMUSA TIEPBBIX
KJIIETOK.  OJBOJIONUSA  MeTaboimu3ma. BoO3HUKHOBEHHWE  TEPBBIX  DKOCHCTEM.
CoBpemeHHBIE MUKPOOHBIE OMOMIEHKH KaK aHAJOT TEPBBIX Ha 3eMiie COOOIIECTB.
CrpomatonuTsl. [IpokapruoOThI U SyKapHUOTHI.

[Ipoucxoxaenue 3ykKapuoT (CHMOMOTEHE3). DBOITIONUOHHOE MPOUCXOXKICHUE
BUpYyCOB. IIpoucxokjeHWe  MHOTOKJIETOYHBIX  OpPraHu3MoB. BO3HUKHOBEHME
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC 3Tambl 3BOJIIOIUU BBICIIMX pacTeHWi. OCHOBHBIC apoMOpPGhO3bI
pacteHuil. Beixon pactenuit Ha cymry. [losiBieHrne cCiopoBBIX paCTEHUM U 3aBOEBAHUE
nmu cym. CemeHHbIe pacTeHus. [IporcxoxkieHue BETKOBBIX PACTECHUM.

OcCHOBHBIE 3Tambl 3BOJIIOIUU JKUBOTHOTO MHpa. OCHOBHBIC apoMOpP(O3bI
KUBOTHBIX. Benpackas Qayna. KemOpuiickumii B3pbIB — TMOSBICHHE COBPEMEHHBIX
tunoB. [lepBeie xXopAoBbIE KUBOTHBIC. JKH3HL B BOJIE. DBOJIOIHUA MO3BOHOYHBIX.
[Tpoucxoxaenrne ampuouii n pentuiauii. [IporcxoxacHue MICKOMMTAIOIIAX U IITHII.
[Tpunnun xmrodeBoro apomopdosa. OcBoeHHE 0ECIIO3BOHOYHBIMHA M TTO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PazButne >xu3HuM Ha 3emie MO »paM W TEpUOJIaM: apXeu, MIPOTEpPO30il,
najaeo30il, Me3030i, KaitHOo30HM. OOIIas XapakTEepUCTUKA KJIMMAaTa U T'€OJOTMYECKUX
npoiieccoB. [losiBeHNre U paclBET XapaKTEPHBIX OPraHU3MOB. YTI€00pa30oBaHUE: €ro
YCJIOBHSI M BJIUSIHUE HA Ta30BBIM cOCTaB aTMOCHEPHI.

MaccoBbie BbIMUPAHUSI — DKOJIOTMYECKUE KPU3UCHI mpouuioro. IlpuyunHbl 1
CIEACTBUS MAacCCOBBIX BbIMUpaHU. COBPEMEHHBIA HKOJOTMYECKUW KPHU3HUC, €ro
ocobennoctu. [Ipobiaema coxpanenus OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. l[IpuHimnbl kiaccudukauu
oprann3MoB. OCHOBHBIE CHCTEMATHUYECKHUE TPYIIIBI OPraHU3MOB.

JleMmoHcTpanumn

[Toprpetel: ®. Peau, JI. Cnamnanuanm, JI. [lacrep, WM. UW. Meunukos, A.
N. Onapun, x. Xonaenn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema ombita @. Pequy, «Cxema ombita JI. [lacTepa mo
HM3YYEHHIO CaMO3apOoKACHUs KU3HN», «CxeMa onbita C. Musnepa, I'. FOpu», «ITansl
HEOPraHWYECKOU 3BOIOIMN», «l'eoxpoHonornueckas mkana», «HadanbHble 3Tanbl
opraHuyeckou sBostonun», «CxemMa oOpa3oBaHUsI DYKApUOT MYTEM CUMOUOTEHE3aY,
«Cuctema xuBOM mpupoas», «CrpoeHue Bupyca», «ApoMopdo3bl pacTeHU»,
«Punnodute», «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCINY,
«Mxm», «l[lanmopotHukn», «l'omoceMeHHble pacTeHUs», «OpraHbl [IBETKOBBIX
pacteHuit», «Cxema pa3BUTUS IKUBOTHOTO MHPa», «ApoMOp(o3bl >KUBOTHBIXY,
«IIpocreiimue», «Kuiiednonosnoctusiey, «llnockue uyepBu», «YIEHUCTOHOTHEY,
«Pp10b1», «3emHOBOAHBICY, «lIpecmbikaromuecs», «lItumply, «MiekonuTaroume,




«Pa3BuTHE XU3HM B apXEHUCKOM 3pe», «Pa3BUTHE KU3HU B NPOTEPO3OMCKOU IpeER,
«Pa3BuTHE XU3HM B NAJIECO30MCKON 3pe», «Pa3BUTHE XKU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE XU3HU B KailHO30MCKOU 3pey», «CoBpeMEeHHas CUCTeMa OPTraHHUYEeCKOro
MHUPay.

ObopynoBanue: repdapuyl  PacTCHWH  PAa3IUYHBIX  OTACIOB,  KOJUICKITUH
HAaCEKOMBIX, BJI&KHBIE MpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKLIUH
UTJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX KUBOTHBIX, Uyyesa MTHIl U 3BEpEd, KOJUICKIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEeMbIX, MYJSDKM OpPraHMYeCKHX OCTaTKOB
OpraHU3MOB.

Bupryaabnas jgadoparopHasi padora «MojaenupoBaHue OnbITOB Musiepa—
IOpu 1o m3ydyeHuto aOMOreHHOr0 CUHTE3a OPraHUYECKUX COCAMHEHUN B MEPBUYHOU
atMocepe».

JlaGopaTopHass pabora «/I3ydyeHue u oOINMUCaHUE HCKOIMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IpakTnyeckasi padora «/3yueHne ocoOEHHOCTEH CTPOCHUS pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnyeckasi padora «/3ydeHrne 0COOECHHOCTEH CTPOCHHS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHue 4eJJ0BeKa — AHTPONMOreHe3

Paznens! 1 3a1aun aHTpONOJIOruU. MeToabl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJICTAaBICHUM O IPOUCXOXKIEHUU YeJIOBeKa. PenurunosHbie
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPUH.

CxoxncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE IOJIOKEHUE YEJIOBEKA.
CBuerenbCcTBa CXOJICTBA YeJI0BEKa c KUBOTHBIMU CPaBHUTEIIBHO-
MOpQoJIOrH4YeCcKue, AMOPHUOJIOTUYECKHE, ($b13M0JI0r0-OMOXUMHUYECKHE,
nosefieHYeckre. OTIIMYMS 4YeIoBeKa OT KUBOTHBIX. [IpsAMOXOXkaeHHME M KOMILIEKC
CBA3AaHHBIX C HHUM IIPU3HAKOB. Pa3BuUTHME T'OJIOBHOIO MO3ra M BTOPOW CHUTHAJIBHOMU
CUCTEMBI.

JBmxymue cunbl ((pakTopbl) aHTPONOreHe3a: OMOJIOrMYecKHe, COLUalIbHbIE.
CooTtHouleHre OMOIOrMYEeCKUX U COLIMAIBHBIX (JAaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauU aHTpOIOTreHe3a. PaHHUE 4YeloBEeKOOOpa3Hble 00€3bSIHbI
(IpOKOHCYJBI) M paHHUE MOHTHABI — OOLIME MPEAKU YeTOBEKOOOpa3HbIX 00€3bsH U
moAei. ABCTpPaJONUTEKHU — JIBYHOTHE NPEIKH Jtoje. UenoBEK yMeEInblil, MepBbIE
M3TOTOBIIEHUS OPYIUU Tpyzda. YeloBeK NpAMOXOIAIIMM U IEPBBIM BBIXOJ JIOACH 3a
npenensl Adpuku. Yenosek reifaenbOeprckuii — o0l npegok HeaHIepTalbCKOro
YEeJI0BEKa M 4YEJIOBEKa pasyMHOro. YenoBeK HEAaHACPTAIbCKUM Kak BHUJI JIOAEH
XOJIOMHOIO KJMMaTa. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, JACHUCOBCKUH
YeJIOBEeK, OCBOCHHE KOHTHMHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka wu
MaJICOT€HOMHUKA.



DBOJIONMS COBPEMEHHOTO uejoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSIUAX
yenoBeka. MyTalmoHHbIN mipouiece u nonumopdusm. Iomymnsimonnsie BOIHBI, Aperd
TeHOB, MUTpaLUS U «3(G(HEKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. IloHaTtue o pace. bonpmme pacel: eBponeouIHasd
(eBpaszmiickas), aBcTpajgo-HErpouaHas (3KBaTOpUAJIbHAS), MOHIOJIOWIHAsA (a3MATCKO-
aMepuKaHCKasg). BpeMs W mNyTu pacceleHHs] 4YeloBeKa Mo IuiaHeTe. EAMHCTBO
YeloBeYecKux pac. HaydHas HecoCTOSTeNbHOCTh pacu3Mma. lIpucmocobieHHOCTD
YeJIOBeKa K pa3HbIM YCIOBHSAM OKpYKAIOIIeH cpeanpl. BiausHue reorpadudeckon
cpenapl U Apeiida reHoB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeIIOBEKa.

MeXIuCUUIUIMHApHBIE ~ METOAbl B dbuznueckon (Omomornueckon)
AHTPOIOJIOTUH. DBOJIOUMUOHHAS aHTPONOJIOTHS U MAJICOAHTPOIOIOTHS YETOBEYECKHUX
nonyJysiiuid. buoconuanbHble HCCIENOBAaHUS NPUPOJBl uyenoBeka. lcciemoBaHue
KODBOJIIOIIUN OMOJIOTHYECKOTO M COIMATHHOTO B UETIOBEKE.

JleMoHCcTpanuu

[Moptpetsi: Y. Hapeun, JI. Jluku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmauiel U cxembl: «MeToabl aHTPOTOJIOTUNY, «[ OIOBHOM MO3T YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bAHBI», «CKeNeT 4dYeloBeKa M CKEJeT IIMMIIaH3e»,
«PynuMeHThl W aTaBU3MBIY, «JBHKYIIHME CHIIbBI aHTPONOTEeHE3a», «IBOJIIOIUOHHOE
IpEeBO  4eJIOBEKa»,  «ABcTpajonuTek»,  «YemoBek  ymenslit»y,  «YenoBek
npsaMoxo sy, «JlenncoBckuit uenoBek» «Heannmepranbuby», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITanbl IBOJIIOIUU YEIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJISIKA ~ OKAMEHEJIOCTeH,  MpPEeAMETOB  MaTepuajbHON
KyJbTYphl — TIPEJIKOB  4YE€JOBEKa, penpoaykiuud  (¢pororpaduu) KapTUH C
MU(DOJIOTUYECKUMUA U OUOJIEWCKUMU  CIO)KETaMU  MPOUCXOKICHHUS  YEJIOBEKa,
(doTorpaduu HaAXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YellOBEeKa, MOJIEIb
yeperna 4yejJoBeKa M yepena IMIMMIIaH3€, MOJIeNIb KUCTH YellIoBeKa U KUCTH IIUMIIaH3e,
MOJIENIA TOpca MPEaAKOB YEJIOBEKa.

JlabopaTopHass pabora «/3yueHue ocoOEHHOCTEW CTpPOEHHUS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTnyeckas padora «/3ydeHre 3K0NOrMUeCKUX alanTalyil 4YeIIOBEKa.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOIICHMSIX OPraHU3MOB H
HAJOPraHU3MEeHHbIX CUCTEM C OKpY:Kalleil cpenoi

3apoxaeHue u pa3BUTHE dKoyioruu B Tpynax A. ['ymGonsara, K. @. Pynse, H.
A. CesepuoBa, 3. I'ekkensi, A.Tencnu, B. H.CykauéBa. Pazgenst u 3amauu
3KoJIOruHU. CBSA3b 3KOJOTUH C APYTMMHU HAyKaMHU.

Metoast sxosioruu. IloneBbie HaOMIOAEHUS. IKCHEPUMEHTHI B OKOJIOTHH:
MpUPOJHbIE W JlabopaTopHblie. MojenupoBaHue B  OKOJOTHH. MOHUTOPHHT
OKPY>KaIOIIEeH Cpeapbl: JOKaIbHBIN, PETUOHATBHBINA U TJI00ATBHBIH.



3HaUYCHHE  DKOJIOTMYECKHMX  3HAHMM I  YEJIOBEKAa.  JKOJOTHMYECKOE
MHPOBO33PEHUE KaK OCHOBa CBs3€H YeJIOBeYeCTBa ¢ Mpupoaod. DopmMupoBaHUE
AKOJIOTUYECKOM KYJIbTYPhI U KOJIOTUYECKON IPaMOTHOCTH HACEJICHUSI.

JleMoHcTpanuu

Hoptpetst: A. 'ym6oasar, K. ®@.Pymse, H. A. CeBeprnos, 3.l ekkensp,
A. Tencnu, B. H. Cykaués.

Tabmunel U cxeMbl: «Pa3aensl skosorum», «Metoasl 3kojorum», «Cxema
MOHUTOPUHTA OKPY>KAIOIIECH CPEIbI».

JlaGopaTtopHasi padora «/3yueHre METOI0B SKOJIOTUUECKUX UCCIICOBAHUI.

Tema 7. Opranu3msl u cpeja oOMTaAHUS

Dkonorudyeckrue (pakTopel M 3aKOHOMEPHOCTH WX aercTBus. Kiaccubukamms
IKOJIOTHYECKUX (PaKTOpOB: aOMOTHYECKHE, OMOTHYECKHEe, aHTpororeHHbie. OOIIe
3aKOHOMEPHOCTU JIEHCTBUSA dKojormyeckux (aktopoB. IlpaBmio mMuHUMYyMa
(K. lmpenrens, 0. JInbux). TonmepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpTaHU3MBI.

Abuotnueckue daktopbl. CBET Kak dKoorudeckuii haktop. JleiicTBue pa3Hbix
YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHW3Mbl. DKOJOTUYECKHUE TPYIIBl PACTCHUHA |
KUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUrHaiabpHas pojb cBeta. @oTonepuoansm.

Temrnepatypa Kkak 53Kojoruyeckui ¢akrop. JlelicTBue TemmepaTypbl Ha
opranu3Msel. IloMKWIOTEpPMHBIE M TOMONOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak oskosjoruueckuit Qakrop. Ilpucrnocobnenust pacTteHuil K
HOJIIEpKaHnIo0 BoAHOTrO Oananca. Kiaccudukanus pacTeHHil 10 OTHOLIEHUIO K BOJIE.
[Ipucnoco6enns XUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXHUMA.

Cpenpl 00MTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, IMOYBEHHA,
rJIyOMHHAS MOJNOYBEHHAS, BHYTPUOPraHU3MEHHAS. OU3NKO-XUMUYECKUE
0COOEHHOCTHU cpell 00uTaHusl Opranu3MoB. [IpucnocoOneHust OpraHu3MoB K KU3HU B
pa3HbIX Cpeaax.

buonornueckue putmbl. Baemnue u BHyTpeHHUe puUTMBL. CyTOYyHBIE U
rogu4Hble PUTMBL. [IpUCHIOCOOIEHHOCT, OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuznennsie popMbl opranu3zMoB. [lonsrue o xu3zHeHHOM hopme. KuzneHHnoie
(GbopMbl pacTeHHMIl: JEpeBbs, KYCTapHUKHU, KYyCTAPHUYKHU, MHOTOJETHUE TpaBbl,
oJlHOJIeTHHUE TpaBbl. JKU3HEHHBIE (QOPMBI KUBOTHBIX: THAPOOHOHTHI, T'€OOHOHTHI,
a’poOnOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HH.

buotnueckue Qaxropel. Bunpl 6moTnueckux B3auMOAECUCTBUI: KOHKYpPEHIUS,
XUIIIHAYECTBO, cUMOMO3 M ero Qopmel. [lapazutusm, Koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTRO). Hetpoduueckue
B3auMO/JIeHCcTBUS (Tonuueckue, popuueckue, Gpadbpuueckue). 3HaueHUE OMOTUUYECKUX



B3aMMOJICHCTBUM JJIsi CYIIECTBOBAaHUS OPTraHU3MOB B cpeae oOutanus. [lpuHnummn
KOHKYPEHTHOT'O UCKITFOUCHHS.

JdeMoHcTpanuun

Tabmuiel  u  cxembl: «Jkojorudeckue Qaktope», «CBETOBOW CIEKTpPY,
«IKOJOTUYECKUE TPYNIbl *UBOTHBIX IO OTHOUIEHUIO K CBETY», «TemIOKpOBHbIE
AKUBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOrMYECKHEe adanTaluuu
KUBOTHBIX», «Cpenpl 00MTaHUS OpraHu3MoB», «bHOIIOrMYECKHE  PUTMBIY,
«Kuznennsie popmbl pacTenuit», «Ku3HeHHbIE (OPMBI KUBOTHBIX», «IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jiecay, «IKOochcTeMa XBOWHOro jecay, «llemu nuTanusy,
«XumanyectBoy, «Ilapasutuzm», «Konkypenmusn», «Cumonosy», « Kommencanmzmy».

ObopynoBanue: repdapuyl  PacTCHUH © J>KUBOTHBIX, IPHUCIOCOOJCHHBIX K
BIMSHUIO Pa3IMYHBIX OKOJOTHYECKUX (akTOpoB, Tepbapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE PACTCHHs, TepOapuu W KOJJIEKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pAaCTEHUM, dydena NTULl U 3BepeH, repbdbapuu
pacTeHH, OTHOCSIMXCSA K rurpoduraMm, Kcepodutam, Me3opuTaM, KOMHATHBIC
pacTeHHsl JAaHHBIX TPYII, KOJUICKIUU J>XUBOTHBIX, OOMTAIONIMX B PAa3HBIX Cpeaax,
repbapu W KOJJICKIIMM PACTeHWH W OJKMBOTHBIX, OOJIAAIONIUX YepTaMH
NPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHHM JKM3HHM, TrepOapuud u
KOJUIEKIIMM PAacTEeHUM M JKMBOTHBIX pA3JIMYHBIX >KU3HEHHBIX (DOpM, KOJIEKLUU
KUBOTHBIX, YUACTBYIOIIMX B Pa3JUUYHbIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JlabopaTtopHass padora «BbIsiBlIeHHME TPUCIOCOOJEHUNM OpPraHU3MOB K
BJIMSTHUIO CBETAY.

JlabopaTopHass padora «BbIsiBiIeHHME TPUCITIOCOOJEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi paboTra « AHaATOMUYECKHE OCOOCHHOCTH PAaCTEHUN M3 pa3HBIX
MECT OOUTaHUS.

Tema 8. Dkos10rusi BUAOB ¥ NONMYJISIUI

DKOJIOTHYECKHUE XapaKTEPUCTUKH momyisiuu. [lomynsius kak Ononornueckas
cucteMa. Poib HEOTHOPOIHOCTH Cpenbl, (PU3NUECKUX OaphbepoB M OCOOCHHOCTEH
Ouosoruy BUJOB B (POPMHPOBAHMH TPOCTPAHCTBEHHOW CTPYKTYpPHI MOMYJISIIAM.
OCHOBHBIE MMOKA3aTENU MOMYJISIIIUNA: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAS U MOJIOBAS
CTPYKTYpa, POKAAEMOCTb, PUPOCT, TEMIT POCTA, CMEPTHOCThH, MUTPALIHSL.

DKojorudeckas CTpykrypa nonyisiuu. OUEHKa YHUCICHHOCTH TMOIMYJISIUU.
JnHamrka mnomyssiuuu M €€ peryisnusa. bUOTHYECKMM NOTEHIMAN MOMYJISLIUU.
MoaenupoBanue AMHAMHUKUA TONyJsnuu. KpuBble pocTa YMCIEHHOCTH MOIMYJISIUU.
KpuBbie BbDKMBaHHS. Perymsius YHCIEHHOCTH TOMYJSUUNA: poiib  (aKTOPOB,
3aBUCAIIMX W HE 3aBUCSIIMX OT TUIOTHOCTH. DKOJOTUYECKUE CTPATETuu BUIOB (- H
K-ctparerun).



[lonsitTne 00 skomormueckoi Huie BuAa. Mecroobutanue. MHoOromepHas
Mozenp 3Konorndeckor Humu Jx.M. XaTtumHcoHa. Pazmepsl 35KONOrMYeCKOW HUIIIH.
[ToreHinanbHas U peaau30BaHHAS HUIIIU.

Bun kak cucrema nonynsiuid. Apeanbl BUIOB. BUabl M UX KU3HEHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUST W MUTpallMid KUBOTHBIX. bHoJiornueckue
WHBA3UU 4Yy>KEPOJIHBIX BHUOB.

JdeMoHcTpanuun

[loprpert: [dx. M. XaTunHCOH.

Tabmumpl W cXeMbl: «DKOJIOTHYCCKHE  XapaKTePUCTUKU  TIOMYJISIIANY,
«ITpocTpaHCTBEHHAs] CTPYKTYpa NOMYJISAIUNY, «B0o3pacTHbIE MUPaMU Abl TOMYJISIIIAN,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTH 3€MJIM Pa3IMYHbBIMH OpraHuzmMamm», «Mojenb
skosiorndeckor Humu Jx. M. XatunHconay.

O6opyaoBanue: repOapuy paCTCHUM, KOJUICKIIUU YKUBOTHBIX.

JladopaTopHas padora «IIprucrmocoOneHuss ceMsiH paCTCHHI K pPacCeICHUION.

Tema 9. IkoJ10rus co061ECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiecTBa opranm3MoB. buomeno3 u ero crtpykrypa. CBsizu Mexmy
OpraHu3MaMy B OMOLIEHO3E.

OxocucteMa Kak oOTkpbiTasg cucrema (A. JIx. Tencnum). DOyHKUIHOHAIbHbBIC
OJIOKH OpraHM3MOB B JKOCHCTEME: TNPOAYLEHTbI, KOHCYMEHTbHI, PEAYLEHTHI.
Tpoduueckue ypoBau. Tpoduueckue 1ienu u cetu. AMorudeckrue OJI0KH 3KOCUCTEM.
ITouBsl u MBI B 3k0cucTeMax. KpyroBopot BeLIECTB U NOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeau 3KkocucTeMbl. buomacca n npoAaykuus. DKOJIOrHYECKUE
OUPAMUJIBI YKUCETI, OMOMACChl U SHEPTHUU.

Hunamuka IKOCUCTNEM. Kamacmpoguueckue nepecmpouKu.
@nykmyayuu. HanpaBneHHblE 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CYKIIECCHH.
[lepBuuHbBIE U BTOPUYHBIE CYKIIECCUU U UX MPUYUHBL. AHTPOIIOT€HHbIE BO3/IEHCTBUS
Ha cykueccuu. KnmnmmakcHoe coobmiectBo. buopasnoobpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHble DKOCHUCTEMBL. JKOCUCmEMbL 03€P U peK. IJKocucmemvl Mopeu u
oKeanos. Ikocucmemsl myHOp, 1€C08, CMmenell, NyCmblHb.

AHTPONIOT€HHBIE IKOCUCTEMBI. ATpodKocHcTeEMA. ATpoLeH03. Paznmnuus mexny
AHTPOIIOIE€HHBIMHU U TPUPOJHBIMH 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas ¢iopa
u (ayna. CuHaHTponu3anusi ropojackoil ¢aynsl. buonoruyeckoe um X03sHCTBEHHOE
3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJECUCTBHI OpraHU3MOB B
sKocucTeMax. Ponb  kackaonozo 3ggexma u 6udo8-30uukamopos (Kiouegvlx
6u008) 6 @yHkyuonuposanuu 3kocucmem. llepeHOC SHEPTHUM M BEIIECTB MEXKIY



CMEXHBIMH 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJALHAN U 3KOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U AHTPOITONCHHBIX BO3JICHCTBUM.

Mexanuszmbul 6030eticmeust 3a2ps3sHeHUll PA3HbLIX MUN08 HA CYOOPeaAHUIMEHHOM,
Op2aHUBMEHHOM, NONYAAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKOJOUUECKO2O0
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  8030eticmausi. MeToAoJIoTusT  MOHUTOPHHIA
€CTECTBEHHBIX U AHTPOMOT€HHBIX SKOCUCTEM.

JleMoHcTpanuu
[Moptpet: A. JIx. Tencnu.
Taonwuipt u cxeMbl: «CTpyKTypa OHMOIICHO3a, «JKocucrema

HIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro Jeca», «OyHKIHOHAJIbHbIC
TPYIIBl OPraHU3MOB B 3KOCUCTEME», «KpyroBopot BemecTB B a3kocucteMey, «llenu
nutanus  (mactOuinHasg, JCTpUTHAs)», «ODKOJOrMYeckas MNUpaMHUIa  YHUCEI»,
«JKoJoruueckass nupamuaa OHOMAacchl», «IKOJOTMYECKas MUpaMHUIa SHEPTrUn»,
«O6pa3oBanue 6omnoray, «llepBuunas cykueccus», «BoccTaHoBneHue jeca mocie
noxkapa», «JKOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BelIECTB U MOTOK
SHEPruM B arpoueHose», «lIpumepsl ypboskocucremy.

O6opynoBanue: repOapuu pacTCHUH, KOJUICKIIMM HACEKOMBIX, Uydesa MTUIl U
3Bepel, repOdapun KyJIbTypHBIX W JAMKOPACTYIIMX PACTEHUMU, aKBapUyM Kak MOJCIb
9KOCHUCTEMBI.

IIpakTnueckast pabora «3ydyeHue u onucanue ypoo3KOCUCTEMBI».

JlabopaTopHass pabora «l3yyeHue pa3HOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypcusi «DKCKypcusi B THUIUYHBIN OuoreoineHo3 (B ayOpaBy, Oepes3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WX MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpCHsl «DKCKYpCHsl B arpo3dKoCHUCTEMY (Ha I0JIE WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riaodaabHasi IKOCHCTEMA

buocpepa — oOmeruianerapras oOojiouka 3eMiM, Tl CYIIECTBYET WIU
CYyLIECTBOBala *U3Hb. Pa3BuTHe mpeacTaBieHuil o Ouocdepe B Tpyaax 3I. 3rocca.
VYuenne B. U. Bepnaackoro o 6uoctepe. Obnactu 6uochepsr u e€ cocra. JKupoe
BEIIECTBO OMOC(epbl U ero GyHKUHUU.

3aKOHOMEpHOCTU cyliecTBOBaHUsl Ouoceprl. OcoOeHHOCTH OHOchepbl Kak
ro0anbHOM 2KocucTeMbl. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsr
BEIIECTB U OMOTr€OXMMHUYECKHE LUKIbI (yriepoaa, a3ora). PUTMHUUHOCTG sIBICHUH B
ounocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIE JIeca, CMEUIaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHBI, ITYCThIHH,
TpPONUYECKHUE Jieca, BBICOKOrophs. Kinmar, pacTuteabHblil U )KUBOTHBIM MUP OMOMOB

CYLIH.



Ctpykrypa ¥ GyHKIHS )KUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTEHITMAIa 1
ounochepHbIX HYHKIIUN.

JdeMoHcTpanuun

[Moptpetsl: B. . Bepnaackuit, 3. 3rocc.

Tabmuer u cxemsl: «['eochepsr 3emnn», «KpyroBopoT azora B HpHpPOACY,
«KpyroBopot yriaepoaa B Tmpupoae», «KpyroBopor Kuciopoga B MPUPOJEH,
«KpyroBopoT Bojbl B mpupozae», « OCHOBHbIC OMOMBI CyIny, « KnumaTtnueckue mosica
3emnm», «Tynapa», «Taitray, «CmemanHbii jec», «lLIMpoKOIMCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuit gecy.

ObopynoBanue: repdapuu paCTCHUI pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBeK M OKpY:KaKOIIAs cpeaa

DKONOTUYECKHE KPU3UCHI M WX NpUYMHBL. BosmelcTBue uYenoBeka Ha
ouocdepy. 3arps3HeHue BO3AYIIHON cpeapl. OxpaHa BO3ayXa. 3arpsi3HEHUE BOTHOM
cpensl. OxpaHa BOJHBIX pecypcoB. Paspymenne mouBel. OxpaHa TOYBEHHBIX
pecypcoB. M3MeHeHune kmuMmara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M KUBOTHBIA MHUp. OxpaHa
PaCTUTENLHOTO M JKHBOTHOTO MHpa. OCHOBHBIE TNPUHIUIBI OXpaHbl TPUPOJIBI.
Kpacubie kuHuru. Ocobo oxpansiemble npupoganbie tepputopun  (OOIIT).
Borannueckue caapl ¥ 300J0THYECKUE TAPKHU.

OcCHOBHbIE TPUHLMIBI YCTOMYMBOIO PpAa3BUTHS YEIOBEUECTBA W IPUPOJBI.
PannonanbHOE NpUpPOIONOIb30BAHUE U COXPAHEHUE OMOJOTUYECKOTO pa3HOOOpasus
3emimu. OOmme 3aKOHOMEPHOCTH  TJIOOANBHBIX  JKOJIOTMYECKUX  KPU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIE TIOCIEICTBUS.

Pa3BuTtue METONOB MOHUTOPHMHIA PAa3BUTUS  ONACHBIX  TEXHOTEHHBIX
npoueccoB. CucmemHvle  ucciedosanusi nepexooa K pecypcocbepezaiowell U
KOHKYpeHmocnocobHol snepeemuxe. buonozuueckoe pasnoobpasue u obuopecypcul.
Hayuonanenvie  ungopmayuonnvie cucmemvi, obecneyugarowue 0ocmyn K
ungopmayuu no - COCMOAHUIO  OMOENbHbIX 6U008 U 9Kkocucmem. OcHoBbl
aKopeaburumayuy  dKocucmem U cnocobos 6Oopvbbl ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpyxkyus mopckux u HasemHbiX IKOCUCHEM.

JdemMoHcTpanuu

Tabauiel U cxembl: «3arpsisHeHHe aTtMochepbly, «3arps3HeHue ruapocheps,
«3arpsizHenue o4k, «llapHukoBbiit 3pdexT», «Ocod0 oxpaHseMble TPUPOIHBIE
TeppuTOpUn», «MoOenu yrnpapasieMoro Mupa.

Ob6opynoBanue: pororpaduu OXpaHsE€MbIX PACTEHUN MU KUBOTHbIX KpacHOW KHUTH
Poccuniickont @enepannn, KpacHoil KHUTH peruoHa.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiamBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOyJaromuMucs  TporpaMM  CpeaHero  oO0mero oOpa3oBaHUS: JIMYHOCTHEIE,
MeTamnpeIMETHBIE U MPEIMETHBIE.

B cTpyKkType AMYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOrPaMMbl MO OHOJIOTHUU
BBIJICTICHBI CIICYIOIINE COCTABIIAIONIME: OCO3HAHHE OOYYArOIIMMUCS POCCUUCKON
TPaXIAHCKOW MJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTH U
caMooIpeIeNIeHUI0, Hatuyue mMomusayuu K 00y4eHUut0 OUOJIOTUH, YeleHanpagieHHoe
paseumue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEW W
WUCTOPUYECKUX TPAAUIMK pa3BUTHS OWOJIOTHYECKOTO 3HAHWS, 20MOBHOCHb U
CcnocoOHOCMb 00YUAIONUXCSI PYKOBOJACTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, MPHUCYITUMU CUCTEME OMOJIOTUYECKOTO
o0pa3oBaHusl, Haluuue Npasoco3nanusi IKOJIOTHIECKON
KYJBTYPBI, CHOCOOHOCMU CABUMb TIETTA U CTPOUTH )KU3HEHHBIC TIAHBI.

JIM9HOCTHBIC PE3YNIBTATHl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHHU JOCTUTAIOTCS B
€AMHCTBE y4yeOHOM W BOCHMTATEIBHOM JEATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMH POCCUUCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU M JTYXOBHO-
HPABCTBEHHBIMU ILIEHHOCTSAMH, MPUHATHIMU B OOLIECTBE MpaBWIaMU W HOPMaMHU
NOBEJICHUSI W CIIOCOOCTBYIOT IIpOlLlECCaM CaMONO3HAHMs, CaMOBOCIHUTaHUS U
CaMOpa3BUTHsI, PA3BUTHS BHYTPEHHEN MO3UIUU JUYHOCTH, NATPUOTHU3MA U YBAKEHUS
K 3aKOHY M IPaBONOPSIKY, YEJIOBEKY TpyJa U CTapLIEMy MOKOJEHHUIO, B3aUMHOIO
YBOXEHUs, OEpEeKHOr0 OTHOLIEHUS K KYJIbTYpPHOMY HAcleIUI0 U TpaauLUsiM
MHOTOHAallMOHAJIbHOTO Haponaa Poccuiickoin ®depepanuu, NpUpOJIE U OKpYKarolleh
cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOTO npeameTa « bruosiorus» A0IKHbI
OoTpakaTb TOTOBHOCTb M  CHOCOOHOCTH  OOYyYalOIIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHON BHYTpPEHHEW MNO3ULMENH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAali,  MO3UTHUBHBIX  BHYTPEHHUX  YOEXJEHUH,  COOTBETCTBYIOLIUX
TPaJIULIUOHHBIM LIEHHOCTSIM POCCUMCKOr0 OOLIECTBA, PACIIUPEHHE KU3HEHHOTO
OMbITA W ONBITA JEATEIBHOCTH B IpPOIECCE pealu3aluyd OCHOBHBIX HaIlpaBICHUIl
BOCIHUTATENbHOMN AESITEIbHOCTH, B TOM YHCIIE€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSI:

c(OpMUPOBAHHOCTh T'PAXJAHCKOM MO3ULNUKA OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O YJI€Ha POCCUICKOT0 OOLIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M 0053aHHOCTEH, YBaXKEHUE 3aKOHA
Y TIPABOIIOPSIAKA;



TOTOBHOCTHh K COBMECTHON TBOPUYECKOM MCITEIHHOCTH MPHU CO3AHUNA YICOHBIX
MPOCKTOB, pPEIICHWH YYCOHBIX W  IMO3HABAaTENbHBIX  3a/Jad, BBITOJTHCHUHU
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEICATh COOCTBEHHYIO TIO3UIIUIO IO OTHOIICHUIO K SBIICHUSIM
COBPEMEHHOM KU3HU B OOBSICHSTH €€;

YMEHUE YYHUTHIBAaTh B CBOMX JCHCTBHUAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHSI JIFOJCH C pa3HBIMH YOCKICHHSIMH, KYJIbTYPHBIMH IICHHOCTSIMU H
COIIMAJIbHBIM MOJ0KCHHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B TMPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TTO3HABATEIIBHBIX U MCCIICIOBATEIIBCKUX 3a/1a4, YBAKUTEILHOTO OTHOIIICHUS
K MHCHHMIO OIIMOHCHTOB TMpPHU OOCYXJICHHWH CIIOPHBIX BOMPOCOB OHOJOTHYECCKOTO
COZCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOUN AEATEIBLHOCTH;

2) NaTPHOTHYECKOI0 BOCITUTAHUSA:

c(hOpMHUPOBAaHHOCTh POCCHUICKON T'PaKJIaHCKOH WIACHTUYHOCTH, MATPHOTH3MA,
YBAXKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Iepe PoauHou, ropaocTu 3a
CBOM Kpa#, CcBOW PoauHy, CBOW S3BIK M KYJIbTYpy, MNPOLIIOE M HACTOAIICE
MHOTOHAIlMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPHUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPOIBI,
JTOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/E;

CIOCOOHOCTh OLIEHWBATh BKJIAJT POCCHUHUCKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OMOJIOTUU, TOHUMAaHUS 3HAYEHUS OMOJIOTUM B MO3HAHWU 3aKOHOB IIPUPO/IBI,
B )KU3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTRA;

ujaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIyKeHHMIO M 3amurte OTtedecTBa,
OTBETCTBEHHOCTH 32 €ro Cy/1b0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN pPOCCUHUCKOTO HAPOJIA;

c(hOopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSICHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUWE JUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTEINISIM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHUSA LIECHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUU C TPALULIUSIMU
Haponos Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas ACTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUH;

ITIOHUMAaHUE YMOLMOHAIBHOTO BO3ICUCTBUS KUBOM MIPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOXXEHHUIO B Pa3HbIX BHAAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JINUHOCTH;



5) pusuueckoro BocHUTaHHUS, (OPMHPOBAHHUS KYJILTYPbI 30POBbS H
IMOLUMOHAJIBHOTO 0JIATONOJIYYHS:

MMOHUMAaHHE W peau3alus 3J0pOBOro U 0e30macHOro 00pas3a KU3HU (3J0pOBOE
MMATaHUE, COOJIOICHNE TUTUCHUICCKUX MPAaBUI U HOPM, COTAaHCUPOBAHHBIN PEKUM
3aHATUH W OTHbIXa, peryiaspHas (Qusndeckas aKTHBHOCTh), OEpPEkKHOTO,
OTBETCTBCHHOTO W KOMIICTEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBWI MWHJIMBUIYaJIbHOTO M  KOJUJIEKTUBHOTO
0e30macHOTO MOBEICHHS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO 1 KU3HH JIFOJCH;

OCO3HAHWEC TIOCIICICTBHN W HEMPHUATHS BPEIHBIX MPUBBIYEK (yHOTpeOIcHUs
aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUSI);

6) TPY10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHUE IIEHHOCTH MacTepCTBa, TPYAOI00HE;

FOTOBHOCTh K AaKTUBHOW JEATEIbHOCTA TEXHOJIOTUYECKOW U COLMAJIbHOMN
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh HWHUIIMUPOBATh, IMJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITh TaKYIO JESITEIIbHOCTD;

UHTEpPEC K pasiauyHbIM chepam mpodecCHOHATBHOW ACSITCIBHOCTH, YMCHUE
COBEPIIATh OCO3HAHHBIN BBIOOp Oyayliei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TUIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3ZHU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:

AKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIECHHUE K MPUPOJEC KaK UCTOYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHSI HKOJIOTUYECKOW KYJBTYphl: MNPUOOPETEHUE OIbITa
IJJAHUPOBAHUS MTOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUI I OKPYKAOIIEH
Cpenpl;

OCO3HAHWE TJ00aJBLHOIO XapaKTepa HJKOJIOTHYECKHX MpOOJIeM M TyTed Hux
pELICHUS;

CIOCOOHOCTh UCTOIB30BaTh MPHOOpPETaEMbI€ MPU U3YUCHUU OMOJIOTMU 3HAHUS
M yYMEHMs TpU  PEIIeHHMH  TpoOJieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MIPUPOJIOTI0JIH30BaHUEM (COOIOICHNE TIPABUII MIOBEACHUS B MPUPOJIE, HAPABICHHBIX
Ha COXpaHEHHE PaBHOBECUS B IKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, OMOC(EpPHI);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAIIUX BPEL OKPYKAIOUIECH MPUPOIHOU
cpene, yMEHHWE NPOTHO3MPOBATH HEOJArOMPUSITHBIE HSKOJIOTMYECKHE IMOCIIECACTBUS
NPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPALLATh UX;

HaJlMyre Pa3BUTOrO HKOJIOTMYECKOTO MBIIJIEHUS, SKOJOTHYECKON KYJIbTYPBHI,
OMbITa JIEATEIBHOCTA IKOJOTMYECKON HAMPABICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
MMH B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTHYECKOU JIESITEIbHOCTH KOJOTUYECKOW HATPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:



c(hOpMUPOBAaHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHTHS HAyKH M OOIICCTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JIHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHKE S3BIKOBOM M YHTATCIBCKOW KYyJIbTYpPhl KaK CpEICTBa
B3aUMOJICHCTBHS MEXK Y JIIOIbMH U TIO3HAHUS MHUDA;

MMOHUMaHWe CIenupUKu OWOJOTHMM KaK HayKH, OCO3HaHHWS €€ pojau B
GhopMHUPOBaHUU PAlMOHATLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHM IIEJTOCTHOTO
MPEACTaBICHUS 00 OKPYKAIOIIEM MHpPE KaK O CIWHCTBE IPHUPOJBI, YEIIOBEKa W
oOmmiecTBa, B TIO3HAHWUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHUH TpolJIeM
COXpaHCHHUsI IPUPOTHOTO PAaBHOBECHSI;

yOCXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMH JIJII COBPEMCHHOW ITMBUJIU3AIUU:
oOecrieueHHs HOBOTO YPOBHS PAa3BHTHS MEIUIIMHBI, CO3JIaHHUC TEPCIICKTHBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX peliaTh PECypCHBIC MPOOIEMBI pa3BUTHS YEIOBEUCCTBA,
MOMCKAa TyTEH BBIXOJA W3 TJIOOATBHBIX AIKOJOTHYECKHX MPoOJIeM M 00eCTCUCHUS
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATLHOMY HCIOJIB30BAHHUIO TPUPOTHBIX
PECYPCOB ¥ (POPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTL B IMOJYYCHHH OWOJOTHMYECKHMX 3HAHMA B  IICISIX
MOBBIIIIEHUST OOIIEH KYJNbTYPhl, €CTECTBEHHO-HAYYHONW TPAaMOTHOCTH, KaK COCTaBHOM
JacTH (PYHKIIMOHAJTBLHOW TPaMOTHOCTH OOydYarommxcs, GOpMHPYEMOU MPU U3YICHHUH
OouoJjioruu;

MOHMMAaHHWE CYIIHOCTH METOJOB IMO3HAHHWsS, HCIIOJIB3YeMBIX B €CTECTBCHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJB30BaTh MOJTy4yaeMble 3HAHUS [T aHAIM3a U O0BSICHEHUS
SIBJICHUH OKPYKAIOIIEero MUpa W MPOUCXOMAIINX B HEM M3MCHCHHMH, YMCHUE JIeTaTh
000CHOBaHHBIC 3aKJIIOYCHHUS HAa OCHOBE HAayYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C
IEJTbIO TIOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTHh CaMOCTOSTCIBLHO MCIIOJIL30BATh OWOJIOTMUYECKHE 3HAHHS IS
penreHust mpobaeM B peasIbHBIX KU3HCHHBIX CUTYAIUAX;

OCO3HAHHWE IICHHOCTH HAYYHOW JEATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U UCCIIENOBATEILCKYIO NeATEIHbHOCTh HHINBUIYaJIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTP K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMoo0Opa3oBaHWI0, K AaKTHBHOMY TIOJIYYEHHIO HOBBIX 3HAHHWI 10 OHOJOTHU B
COOTBETCTBUU C KU3HEHHBIMHU MTOTPEOHOCTIMU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUs YyueOHoro mnpeameta «buomorus»
BKJIIOYAIOT: 3HAayUMble s (OPMUPOBAHMS MHUPOBO33PEHHUSI  OOYHAIOIIMXCSA
MEXAUCLIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIleHay4YHble TMOHATHSA, OTpakarollue
LEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa M CHEUU(PUKY METOJOB IO3HaHMS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEprus, SBJICHUE, IMPOIECC,



CHUCTeMa, HAay4YHbIH (aKT, NPHHIMII, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeJIOBaHUE, HAOIIOICHUE, U3MEPEHHE, PKCIIEPUMEHT U JPYTHE); YHUBEPCATbHBIC
ydeOHble  JeficTBUsA  (mO3HABaTeIbHBIC, KOMMYHUKATHBHBIC, pPETYJIATHBHBIC),
obecrieunBaromue (GpopMupoBaHHe (PYHKIMOHAIBHOW TPAMOTHOCTH W COIMAIBLHOMN
KOMITETCHITUH 00YYarOIIUXCS; CTIOCOOHOCTh 00YUYaIOIINXCS UCII0Ib30BaTh OCBOSHHBIC
MEXIMCIHMILIMHAPHBIC, MHPOBO33PECHYCCKHE 3HAHUS W YHHUBEPCAJIbHBIC YydeOHBIC
JNEUCTBUSA B ITIO3HABATEIBHON U COUUATBHON MPAKTUKE.

B pe3ynbTaTe M3ydeHus OMOJOTHUU HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
y oOyyaromierocss OyayT cOpMHUPOBaHBI MO3HABATEIILHBIC YHUBEPCAIbHBIC YUeOHBIC
JICHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAIbHbBIC y4YcOHBIC ICHCTBHUSA, PEryJISTHBHBIC
YHHBEPCAJIbHbIC YUCOHBIC ACHCTBHUS, COBMECTHAS ICATCIbHOCTD.

MeTanpeIMeTHbIC pe3yibTaThl OCBOCHHS IPOrpaMMbl CPEJIHEro OOIIEro
o0pa3oBaHUs JOJKHBI OTPAKATh:

OBjaanenne YHHBepPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUAMU:

1) 6a30BbI€e JIOrHUYEeCKHE TeiiCTBHA:

caMOCTOSITeIbHO  (opmMynupoBaTh M aKTyalu3WpOBaTh  IPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU TPHEMBI JIOTHYECKOTO MBIIIICHHS
(ananmuza, CUHTE3a, CpaBHEHHUS, KiIacCU(pUKaAIMH, 000OIIEHUs), PACKPhIBATh CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTSATh WX XapaKTepHbIC TMPU3HAKH, YCTaHABIUBATH
CBSI3M C IPYTUMH TIOHATHUSIMH ),

ONpENeNATh I1ENH JIeATEIBbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTH PE3YIbTAaThl ACSITEIHHOCTH C TIOCTABIICHHBIMU IICIISIMH,

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHS IS OObSCHEHHS (aKTOB W SIBJICHHM
KUBOU MPUPO/IBI,

CTPOUTH JIOTHYECKHE pPACCYXACHHWsS (MHIYKTUBHBIE, JCAYKTUBHBIC, IIO
AQHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PpPacCMaTpUBAECMBIX
SIBJICHUSX, (POPMYTUPOBATH BHIBOJIBI M 3aKJITFOUCHUS;

MPUMEHSATh CXEMHO-MOJIETIbHBIE CPEJICTBA I MPEJICTABICHHS CYIIIECTBEHHBIX
CBA3¢l M OTHONICHWH B H3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKkKe
MPOTUBOPEUUN PAa3HOTO POJA, BBISIBICHHBIX B PAa3UYHBIX HMHGOPMAIMOHHBIX
HMCTOYHHUKAX;

pa3pabaTbiBaTh IIJIaH PEMICHHS MPOOJEMBbI ¢ Y4ETOM aHaln3a HMMEIOIIUXCS
MaTepuaIbHbIX 1 HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IETISIM, OIICHUBATh PUCKH MOCJIEACTBUN JIEATCIHHOCTH;

KOOPJIMHUPOBATH M BBITIOJHITH PA0OTy B YCIOBUSAX PEATBHOTO, BUPTYyATIHHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI;



pa3BUBaTh KPCATHUBHOC MBIIIVICHUC ITPH PCIICHNHA ) XU3HCHHBIX HpO6H€M.

2) 6a3oBble HCCIIeI0BATEIbCKUE TeHCTBHA:

BJIa/IETh HaBBIKAMH Y4YEOHO-MCCIIEI0BATEIHCKON U MPOEKTHON IeSTENbHOCTH,
HaBbIKAMU  paspemieHus  npoOieM,  CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHHS MPAKTHYECKUX 3adad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIb30BATh PA3JIMYHbIE BUABI ACSITEIHHOCTH IO MOJTYYCHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIUAX, B TOM
YHUCJIe MPU CO3aHUU YUYEOHBIX U COLUAIBHBIX TPOEKTOB;

(GbopMHpPOBaTh HAYYHBIM THIT MBIILICHHS, BIIAJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJIFOUEBBIMU TOHATUAMH U METO/IAMU;

CTaBUTh W (OPMYNIHpPOBaTH COOCTBEHHBIC 3aJaul B 00pa30BaTEIbHOMN
NESATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJIATh NPUYMHHO-CJIEJICTBEHHbIE CBSI3M M aKTyalIM3UpOBATh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ PEelICHUs, HAXOIUTh apryMEHThI JJIs JI0KAa3aTeIbCTBA CBOUX
YTBEPKACHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBAThH MOJYUYCHHBIC B XOJIC PEIICHUS 3aa4U PE3yIbTaThl, KPUTUUECKHU
OLICHUBATh UX JOCTOBEPHOCTh, POIHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYULIECTBIISITh LIEJICHAIIPABICHHBI MOUCK IMEpeHoca CPeACTB M CIOCOOOB
JEeNCTBUS B IPO(PEeCCUOHATBHYIO CPENLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M IPAKTUYECKYIO 00JacTH
KU3ZHEEITEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEH, NpEJJIaraTb OPUTMHAJIBHBIE IOAXOJbl U PEUIEHUs,
CTaBUTh IPOOJIEMBI U 3aJ]a41, JOIIYCKAIOIINE aJIbTEpPHATUBHBIEC PEIICHMUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHGpOpMAIUU (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM  JUTEpaTtype, OWOJIOIMYECKMX  CIOBapsix W
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MJaHHBIX, B VHTepHeTe), aHaNIU3UPOBATH
MH(OPMALIMIO Pa3IMYHBIX BUAOB U (OPM MpPENCTaBICHUS, KPUTUUECKH OIIEHUBATh €€
JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(opMynIHpoOBaTh 3aMpoChl U MPUMEHSATH PA3IUYHbIE METOJbI MPU TOUCKE U
otbope Ouonornyeckod uHMOpMaIM, HEOOXOIUMOM Jisi BBINOJHEHUS Y4YeOHBIX
3a/1a4;

npuoOpeTaTh OMNbIT HMCHOJB30BaHUS HUHPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJIb30BaHUS PA3IMUYHBIX
MTOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMANBHYIO  (QOpMy  TpeJCcTaBlICHUS
ouonoruueckoil nHpopmaruu (cxemsl, rpaduky, JUarpaMMbl, TaOIUIbI, PUCYHKU U
Apyroe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KAauecTBE CpeACTBa IMpu paboTe ¢
Ouonormdecko  mHGOpMAIHME: TPUMEHATh XUMUYECKHe, (u3nyeckue
MaTeMaTHYeCKUe 3HAKW M CHMBOJBI, (GOpMynbl, abOpeBHaTypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIUYECKIE CPEACTBA HATIISIAHOCTH;

BJIQJIeTh ~ HaBBIKAMH  pACIO3HABaHUS W 3allUTl  HHQPOpPMAIIUH,
MH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBilaieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J1€iiCTBHUAMM:

1) o0menue:

OCYIIECTBJIATh KOMMYHHKAIIMH BO BeeX cepax ;KU3HM, aKTUBHO Y4aCTBOBAThH B
JMajore WM JAUCKYCCHH IO CYIIECTBY OOCYXIacMod TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3BIBATh CY)KIEHHS OTHOCHTEIBHO BBITOJHEHUS IIpeIaraeMoi
3a7a4, YYUTHIBATh MHTEPEChl M COTVIACOBAHHOCTH MO3MIUK JAPYIMX YYaCTHUKOB
JMajiora Ui JUCKYCCHH);

pacmo3HaBaTh HeEBepOalbHBIE CpEACTBa OOIICHMS, ITOHMMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEAMOCHUIOK BOSHUKHOBCHHSI KOH(MDIMKTHBIX CUTYallui, YMETh
CMSTYaTh KOHMIMKTHI B BECTH MIEPETOBOPHI;

BIAJICTh Pa3IMYHBIMH CIIOCOOaMU OOINEHHS M B3aMMOJICHCTBHS, TOHHMATH
HaMEPEHUs APYTHX JIFOJCH, TPOSBIIATh YBAKUTEILHOE OTHOIIIEHHE K COOECEHUKY U B
KOPPEKTHOM (hopMe GOpMyTUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO W JIOTHYHO H3j1araTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeIbHOCTh:

MOHMMAaTh M HCHOJIb30BaTh MPEUMYLIECTBA KOMAaHIAHOM W WHIWBUIYyalbHOU
paboTHl MpH pEHICHUU OMOJOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATh HEOOXOIUMOCTH
MIPUMEHEHUS] TPYNIOBLIX (POPM B3aMMOICHCTBUSA MIPU pEeLICHUU yueOHOU 3a/1auu;

BbIOMpATh TEMAaTUKY W METOJbl COBMECTHBIX JEHCTBUI € YYETOM OOIMIMX
MHTEPECOB U BO3MOXXHOCTEN KaXKJA0I0 WIEHA KOJUIEKTHBA;

IPUHUMATh  LEJIM  COBMECTHOM  JIEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPIMHUPOBATh JEUCTBUS II0 €€ JOCTHKEHUIO: COCTABIATh IUIAH JCHUCTBUMH,
pacupenensaTh pojii C Y4€TOM MHEHMH YYaCTHHKOB, OOCYXJAaThb pPE3yJbTaThl
COBMECTHOMU paboOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja M KaKJ0ro y4yaCTHUKA KOMaHJbl B OOIIMii
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;



npempiiaratTb HOBBIC IIPOCKTBLI, ONCHHMBATL HWACK C IIO3WIMM HOBU3HELI,
OpPUTHUHAJIbHOCTH, HpaKTquCKOﬁ 3HAa4YNMOCTH,

OCYIICCTBIIATL IO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B  PA3JIMYHBIX
cuTtyalusx, IpOABIIATE TBOPUYCCTBO U B006pa)I(eHI/Ie, OBITH HWHHUIIUATUBHBIM.

OBJ1aieHMe YHMBEPCAJIBHBIMH PEeryJIsiTUBHBIMU J1efICTBUSIMH:

1) camoopraHu3anus:

UCTIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS JJIs1 BBISIBICHHS TIPOOJIEM M UX PEHICHUS
B )KM3HEHHBIX U yYEOHBIX CUTYaIIHSIX;

BHIOMpaTh HAa OCHOBE OHMOJOTHYECKUX 3HAHUW IICNIEBBIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHUSIX M ITOCTYIIKax IO OTHOIIEHUIO K JKUBOW IPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOLINX;

CaMOCTOATENBHO OCYIIECTBIIATh IT03HABATEIBHYIO JACSATEIBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIHHOMU
NEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIHHO COCTABIIAThH IJIaH PEHICHHSI MTPOOIEMBI C YIETOM UMEIOIITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPENOYTECHUH;

JTABATh OLIEHKY HOBBIM CUTYyalUsIM;

pacIMpsATh paMKU y4eOHOro nmpeaMeTa Ha OCHOBE JIMUHBIX MTPEANOYTEHMI;

JieJ1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

crnocoOcTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKOM HPYAULIMH B
pa3HbIX O0OJAcCTAX 3HAHWI, IOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTENbHbIA U
KYJIbTYpPHBIH YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CHTYaIlUSIM, BHOCHTb KOPPEKTHBBI B JCSTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB IICIIAM;

BJIaJIeTh HAaBBIKAMU [TO3HABATEILHON pPe(IIEKCHN KaK OCO3HAHHUS COBEPIIAEMBIX
JCUCTBUN U MBICTUTEIIBLHBIX MPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHM, HCITOJIb30BaTh
npuéMbl peIICKCHH TS OIICHKU CUTYallMH, BEIOOpA BEPHOTO PEIICHHS;

yMeThb OIICHMBATh PUCKA M CBOECBPEMEHHO IPHHHUMATH PEIICHUS [0 HX
CHIDKEHHIO;

OpUHAMATh MOTHBBI W apryMEHThl JPYTHX TMPH aHadu3e pPe3yIbTaToOB
JNEATETLHOCTH,

3) npuHsATHE ce0sl M IPYrUX:

OPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBbI M apPryMEHTBl JPYTrUX IIPpU aHAJIU3€ pPE3yJIbTaTOB
NESATEIbHOCTH;



MpPU3HABATh CBOE MIPABO U MPABO APYTUX HA OIINOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TIO3UIIMU APYTOro YEIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOCHHS COJACpPKAHHS Y4eOHOro ImpeaMera
«buomoruss» Ha  yriayOn€HHOM  YpPOBHE OpPHEHTHPOBAHBI Ha  oOOecreueHue
npoduIbHOTO 00yUeHHs oOydaromuxcs onongornu. OHU BKIIIOYAIOT: cHelu(rIecKkre
JUIs OWOJIOTMM HAy4YHBIC 3HAHMS, YMEHHMS M CIOCOOBI JCHCTBHHM II0 OCBOECHHUIO,
MHTEPIPETAIMd U MPeoOpa3oBaHUIO 3HAHUH, BUABI JACATCIBHOCTH IO IOJYYCHHUIO
HOBBIX 3HAHHUHW W WX NPHUMEHEHHIO B PAa3JIMUHBIX yUEOHBIX, a TAKXKEC B PCalbHBIX
KU3HEHHBIX CHUTyalnusx. [IpeaMeTHbIe pe3yabTaThl IPEACTABICHBI [0 T0JaM
U3yYCHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOeHHUs yudeOHoro mpeamera «buomorus» B 10
Klacce IOJDKHBI OTPAXKATh:

c(hOpMUPOBAaHHOCTh, 3HAHUHW O MECT€ W PpOJIM OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUpPOBAHUM €CTECTBEHHO-HAy4YHOM KapTHUHBI MUpPa, B
MO3HAHUM  3aKOHOB  TPUPOJBI M pEUIeHMH  TpoOJeM  palMOHAIBHOTO
PUPOJIONOJIb30BAHUSA, O BKJIAJIE POCCHUHUCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OouoJjioruu;

BJIAJICHUE  CUCTEMOW  OHMOJIOTMYECKMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAratoe ONOJIOTUYECKUE TEPMUHBI U TTOHATUSA (3KU3HB, KJIETKa, OPraHu3M,
MeTaboJIn3M, rOMeocCTas, caMoperyJssius, CaMOBOCITPOU3BEICHHUE,
HACJIEACTBEHHOCTh, W3MEHYMBOCTh, POCT M pa3BUTUE), OHOJOTMYECKUE TEOPUHU
(knerounast teopust T. llIBanna, M. lllnelinena, P. BupxoBa, xpomocomHasi Teopus
HacnencTBeHHocT  T. Moprana), yuenuss (H. UW. BaBumoBa — o0 1eHTpax
MHOTO00pa3usi U MPOUCXOKJIEHUS KYJIbTYPHBIX PACTEHHUI), 3aKOHBI (€IuHOO0Opa3us
MMOTOMKOB TME€PBOTO TMOKOJICHUS, PACHICIUVICHHS], YHCTOThI TaMeT, HE3aBUCHUMOTO
HacinenoBaHust  I. MeHaens, TrOMOJIOTMYECKMX  PSJOB B HACJIEACTBEHHOM
m3menunBoctyd H. Y. BaBuiosa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUUECKUX  MCCIICIOBAHMSIX JKUBBIX OOBEKTOB (OMHUCAHWE, H3MEpPEHUe,
Ha0JII0IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJICNATh CYNIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIIETOK MPOKAPUOT U
AYKapuOT, OJHOKJICTOUYHBIX U MHOT'OKJIETOUYHBIX OPTaHMU3MOB, B TOM UHCIe OaKTEepHUH,
rpu0OB, pacTeHUM, XKMBOTHBIX M YEJIOBEKAa, CTPOCHHUS OPraHOB W CHUCTEM OpPraHOB
pacTeHul, KUBOTHBIX, YEJIIOBEKA, MPOILIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIOIINX B
OopraHu3Max PacTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKHUX MPOIIECCOB: 0OMEHa



BEHIECTB (MeTa0ONM3M), TPEBpAIlllEHUs OJHEPruu, OpOXKEHUs, aBTOTPOPHOTO W
reTepoTpoHOTO TUTOB MUTAaHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeToreHesa, SMOpHUOreHe3a, MMOCTIMOPHOHAIBHOTO Ppa3BUTHS, Pa3MHOKEHHUS,
WHIUBUIYaJbHOTO PAa3BUTHs OpraHu3Ma (OHTOTE€HE3a), B3aWMOICHCTBUS TE€HOB,
reTepo3nca, HCKyCCTBEHHOT0 0TO0PA;

yMEHHE YCTaHaBIMBAaTh B3aUMOCBS3M MEXIy OpraHOMJAMU KJIETKH U HX
GYHKIUSAMH, CTPOSHUEM KJIETOK Pa3HbIX TKaHEW W MX QYHKIUSMHU, MEXIY OpraHaMu
¥ CHCTEMaMH OPTaHOB Y PACTEHHUH, )KUBOTHBIX U YEJIOBEKA M UX (PYHKIHSIMHU, MEXKTY
CHUCTEeMaMH OPTaHOB M WX (DYHKIHMSIMH, MEXIy dTamlaMu OOMEHa BEIECTB, dTaraMu
KJIETOYHOTO IMKJIA M KU3HEHHBIX IIUKIOB OPTaHU3MOB, dTamaMH SMOPHOHAIHLHOTO
Pa3BUTHSI, TEHOTUIIOM U (EHOTHUIIOM, (PEHOTUTIOM U (PaKTOpaMu Cpelibl OOUTaHUS;

YMEHHE BBIABIATH OTIWYUTEIbHBIC MPU3HAKH XUBBIX CHUCTEM, B TOM YHCIE
pacTeHH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCTOIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CHUMBOJIMKY JUIS JIOKA3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHYECKHUX TPYIII;

yMEHHE peliaTh OMOJOTHYECKUE 3aJa4M, BBISABIATH MPUIMHHO-CIICIACTBCHHBIC
CBSI3M MEXK]Iy HCCIEIyeMbIMU OMOJIOTHUYECKUMH TIPOIECCAaMU U SIBICHUSAMH, JIEIaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh J1A0OPATOpPHBIE W IPaKTUYECKHE pPadoOThl, COOIIOIATH
npaBuia npu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh T[HUIIOTE3bl, MPOBEPSATh HUX HAKCIEPUMEHTAIBHBIMU
cpelncTBaMy, (opmynupys 1Lelb HUCCIEAOBAHMS, AHAIU3UPOBATH IOJYYECHHbBIE
PE3YJIbTATHI U JI€TaTh BbIBOJIBI;

YMEHHE Yy4acTBOBaTh B Y4€OHO-HCCIEOBATENbCKOW padoTe 1Mo OHOJOTHH,
SKOJIOTMM M MEIUIMHE, NMPOBOAMMON Ha 0a3e IMIKOJIbHBIX Hay4yHbIX OOILIECTB, U
nyOJIMYHO IPEICTABIATh OJIYYEHHbBIE PE3YJIbTaThl HA YYEHUUYECKUX KOH(PEpEeHUIUSX;

YMEHHE OLEHUBAThb JTUYECKHE AaCIEKThl COBPEMEHHBIX MHCCIIEIOBaHUN B
oOnacTu OMOJIOTMM M MEIULHMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHHE,
HaIpPaBJICHHOE U3MEHEHNE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPIraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiel npodeccuoHalbHON
JESITeIbHOCTH B 0OJacT OWOJIOTWMH, MEIWULIMHBI, OMOTEXHOJIOTMH, BETEpHHAPUHU,
CEJILCKOTO XO35MCTBA, MUIIEBOW MPOMBIILICHHOCTH, YIAyOasiTh IO3HABATEIbHBIN
MHTEpEC, HANpPABJICHHBIM HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH mpodeccuu U
MPOJOJDKEHUE  OMOJIOTMYECKOro  oOpa3oBaHMS B OpPraHM3alUsAX  CPEeIHEro
npoeccuoHanbHOTO U BHICHIET0 00pa30BaHMUs.

[IpeameTHbie pe3ynbTaThl OCBOCHUSI yueOHoro mpeamera «buomorms» B 11
KJlacce TOJDKHBI OTPAXKATh:



chOpMUPOBAaHHOCTh, 3HAHUHW O MECT€ W PpOJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KaPTHUHBI
MHUpa, B TIO3HAHWU 3aKOHOB TMPHUPOJBI M PEIICHUH OSKOJOTUYECKUX MpoOIemM
YEJI0BEUECTBA, a TAK)KE B PEIICHUH BOMPOCOB PALMOHAIBHOTO MPUPOAOIIOIb30BaHUA,
1 B (OPMUPOBAHHUH IIECHHOCTHOTO OTHOIIEHHWS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIC POCCUUCKHUX U 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE OMOJIOTHH;

yMEHHE BIAIETh CUCTEMOW OWOJIOTMYECKUX 3HAHHUM, KOTOpass BKIIOYAET
OTpejieiecHdss W TOHHMMAaHHUE CYIIHOCTH OCHOBOIOJATAOIIUX OHOJIOTHYECKUX
TEPMHUHOB M TIOHATUH (BUJO, SKocucTteMa, Ouocdepa), OHUOIOTHUECKHE TEOPHHU
(aBosroriuonHast Teopus Y. JlapBuHa, CHHTETHUECKasi TEOPUS HBOIIOLNH), yueHHs (A.
H. CeBeprioBa — o0 mnyTax u HampaBieHusx sBomtouuu, B.W. Bepnaiackoro — o
ouocdepe), 3akoHBl (reHeTHyeckoro paBHoBecus JIk. Xapaum u  B. BaiinOepra,
3apogasimieBoro  cxoiactea K. M. bapa), mnpaBuna (munumyma FO. JIubuxa,
JKOJIOTUYECKOW TMUpaMUIIbl SHEpPrum), rumnore3bl (rumore3a «wmupa PHK»
VY. I'unbepTa);

yMEHHUE BJIaJEeTh OCHOBHBIMM METOJAMU HAYYHOTO MO3HAHUS, UCTI0JIb3YEMbIMU
B OHOJIOTMYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHCaHHE,
U3MEpeHUe, HaOMI0/IeHue, JKCIEPUMEHT), CIMmoco0aMy BBISBICHUS U OIECHKU
AHTPOIOTE€HHBIX U3MEHEHHUH B IPUPO/IE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUJOB, OHOI€OLEHO30B,
9KOCUCTEM M Ouocdepbl, CTaOMIM3UPYIOIIETr0, JBUXKYILIETO W Pa3pbIBAIOILETO
€CTECTBEHHOr0 0TOOpa, aJJIONAaTPUUYECKOr0 U CUMMIATPUUYECKOrO BUA000pa30BaHMS,
BJIMSIHUS JBMOKYIIMX CHJI 3BOJIIOLMM Ha T€HO(MOH MOMYJISILUHU, TPUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpejie 0OUTaHUs, YepeJOBaHUS HANPABICHUHN 3BOIIOLUHU, KPYTOBOPOTA
BEILECTB U II0TOKA JHEPTUU B JKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXAY IPOLECCaMH SBOJIIOLMU,
IBVDKYIIMMU CHJIAMM AHTPOIIOTE€HE3a, KOMIIOHEHTAMH PA3JIMYHBIX JKOCUCTEM H
IpUCTIOCOOTIEHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIAATH  OTIMYUTENIbHBIE  IPU3HAKM  JKUBBIX  CHCTEM,
OPUCTIOCOOJIEHHOCTh BHUAOB K cCpene oOuTaHMs, aOMOTHUYECKUX M OUOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHCTEM,  B3aUMOCBSI3€d  OpPraHu3mMoB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCHOJb30BATh COOTBETCTBYIOIIME AapryMEHTbHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIUKY JUISl JOKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYMI, B3aHUMOCBSI3U OPraHU3MOB U Cpelbl OOMTaHUs, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTU COXPAHEHHUs MHOT000pa3usi BUAOB U 3KOCHUCTEM
KaK yCJIOBHS COCYILIECTBOBAHUS IIPUPOJIBI U YEIOBEUECTBA;

yMEHHE pelniaTh OMOJIOTMYECKUe 3aJauM, BBIABIATH MPUYMHHO-CIEACTBEHHbBIC
CBSI3M MEX]y HCCIEIyeMbIMU OMOJIOTMYECKUMH TMpolleccaMu U SIBJICHHUSIMH, JENaTh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIMOJHATH J1a00OpaTOpHBIE W TpakTUYecKue padoThl, COOMI0IATH
MpaBujia Ipu paboTe ¢ y9eOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBHUTaTh THIIOTE3bI, TNPOBEPSITh HX IKCICPUMEHTATHHBIMU
cpenctBamu, (GHOPMYNIHPYS [eJdb HCCIACAOBAHUS, AHAJIM3UPOBATH TOJYyYCHHBIC
pe3yabTaThl M JIEAaTh BBIBOIBI,

YyMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEIOBATEILCKOW paboTe 1Mo OWOIOTHH,
OKOJIOTUM W MEAMIIMHE, MPOBOIUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOINECTB, H
MyOJIMYHO MPEICTABIATH MMOJIYICHHBIC PE3yJIbTaThl HA YICHHUECKUX KOH(DEPCHIIHSIX;

YMEHHUE OIICHUBATH TUIIOTE3bl U TCOPUU O MIPOUCXOXKICHUU KU3HU, YSTIOBEKA U
YEJIOBCUSCKUX pac, O TNPUYMHAX, TOCICACTBUAX U CHOCO0ax TNpeIOTBpAIICHUS
rII00aNbHBIX U3MEHECHHH B OHocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuoHanbHON
JESITeILHOCTH B 00JIACTH OWOJIOTHH, DKOJIOTHUH, MPHPOJIOTOIH30BAHMS, MEIUIUHBI,
OMOTEXHOJIOTUU, TICUXOJIOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SWCTBA, MHUIICBON
NPOMBIIINICHHOCTH, YIIYOJISATh IMO3HABATCJIBHBIM HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOMICH MPO(ECCUH U MPOJOIKCHHE ONOIOTHIECKOTO
0o0pa3oBaHMsT B OpraHM3AlMIX CPEJHEr0 MPO(EeCCHOHATBLHOTO U BBICIIETO
oOpa3oBaHUsI.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne | HaumeHosaHue pasaenos KonunuecTtso Yacos INEeKTPOHHbIE
n/n M TEM NPOrpaMmbl Bcero | KoHTposbHble | MpakTuyeckune (umdposble)
paboTbl paboTbl obpasoBaTesibHble
pecypcbl
1 1
brnonorua Kak Hayka
2 2
*KuBble cuctembl U nx
n3yyeHue
3 2 0.5
Buonorua KneTku
4 10 1
Xnmunyeckan

OpraHuM3auunAa KNeTku

S CtpoeHune n GpyHKUNMU 8 2
KNeTKK

6 ObmeH BelLecTs U 9 1
npespaLeHne
3HEpPrun B KNeTKe

7 9 0.5

HacneactseHHasn




nHopmayma n
peanusauna eé B

KNneTke
8 HU3HEHHbIN UNKA 6 !
KNIETKM
9 CTpoeHune n GpyHKumnm 17 L5
OpraHM3mos
10 8 1.5
PasmHoXeHue v
pa3BUTUE OPraHM3MOB
11 2 0.5
feHeTUKa — HayKa O
HacneaCcTBEHHOCTU U
N3MEHYNBOCTU
OpraH1M3moB
12 10 1
3aKOHOMEpPHOCTH
HacneacTBEHHOCTMH
13 6 1
3aKOHOMEpPHOCTH
N3MEHYNBOCTU
14 3 0.5
feHeTUKa yenoseka
15 4 1
Cenekuma opraHM3moB
16 4
buoTtexHonorna n
CUHTETMYECKan
6uonorua
17 1
PesepBHoe BpemA
OBLLEE KOJIMYECTBO 102 0 13
YACOB MO NPOrPAMME
11 KJIACC
No HanmeHoBaHMe pa3genos Konnyecrtso yacos al'leKTpOHHbIe
n/n W TeM NMPOrpammeol Bcero | KoHTposnbHble | MpaKTuyeckue (undposble)
paboTbl paboTbl obpa3oBaTtenbHble




pecypcsl

3apoxkaeHue u
pa3suTme
3BONNOLMOHHbIX
npeacTaB/ieHUN B
6uonorum

MwuKpo3asoatouma n eé
pe3ynbTaThbl

14

MakposBoouus u eé
pe3ynbTaThl

MpoucxoxxaeHne n
Pa3BUTUE KU3HU Ha
3emne

15

1.5

MpoucxoxkgeHne
yenoBekKa —
aHTponoreHes

10

JKoN0rMA — HayKa o
B3aMMOOTHOLLIEHUAX
OpPraHNU3MoB
HaJ0pPraHN3MeHHbIX
CUCTEM C OKpY»KatoLen
cpepou

0.5

OpraHusmbl 1 cpega
061TaHUA

1.5

JKonorma Bngos um
nonynaunm

0.5

3Kos0rms coobluecTs.
JKoNornyeckue
CUCTEMDI

12

0.5

10

Buocoepa -
rnobanbHasn
aKocucTema




11 6
Yenosek un
OKpyXarwLwasa cpeaa
12 8
Pe3sepsHoe Bpema
OBLLEE KOJIMYECTBO 102 0 75
YACOB MO NPOrPAMME

MMOYPOYHOE IINTAHUPOBAHUE 10 KJIACC (YIJIYBJIEHHBIA YPOBEHD)

Ne Tema ypoka

Konunyectso yacos

Jata

Bcer

KoHTponbH
ble paboTbl

MpaKTnyeck
ne paboTbl

n3y4yeH
ns

DNEeKTPOHHbIe
umMdpposbie
obpasoBaTtenbH
ble pecypcbl

bnonorua Kak
KOMMNJIEKCHAA HayKa
M KaK 4acTb
COBPEMEHHOTO
obuwecTtBa

4.09.23

*uBble cuctemsbl n
MX CBOMCTBA

6.09.23

YpoBHeBas
OpraHU3aLunA XnBbIX
cuctem. Uctopua
OTKPbITUA U
N3YyYEeHUA KNIETKM.
KnetouyHaa Teopua

8.09.23

BxogHoOM KOHTPONb
3HaHWN

11.09.

MeTtoabl
MOJIEKYNAPHON U
KNIeTOYHOM
6uonorun.
MpaKTnyeckan
paboTta «M3yyeHune
METOA0B KNEeTOYHOM
6uonorum

0.5

13.09.




(xpomaTorpadwus,
anekTpodopes,
anoddepeHunanbHo
e
LEHTPUPYrMpOoBaHM
e, NMUP)»

XUMUYecKum coctas
KNeTKU

15.09

MwuHepanbHble
BeLLLeCcTBa KNeTKN,
nx buonormnyeckas
ponb

18.09

OpraHunyeckue
BELL,ECTBA KNETKN —
b6enku.
NabopaTtopHasn
paboTa
«ObHapyKeHune
6enKoB C NOMOLLbH
KayeCTBEHHbIX
peakunimn»

0.5

20.09

CBoWcTBa,
KnaccnoumKkauma um
dYHKUMM Benkos

22.09

10

OpraHunyeckue
BeLLeCTBA KNeTKU —
yrnesoapl

25.09

11

OpraHunyeckue
BeLLeCTBA KNeTKU —
amnuabl

27.09

12

HyknenHoBble
Knucnotbl. AHK n
PHK. labopaTtopHasn
paboTa

0.5

29.09




«MNccneposaHue
HYK/IEMHOBbIX
KMUCNOT,
BblOENEHHbIX U3
KNIETOK pPa3/INYHbIX
OpraHM3moB»

13

CtpoeHune un
dYyHKUMKM ATO.
Apyrve
HyKkneosuaTpudocd
aTbl (HT®D)

2.10

14

CekBeHUpoOBaHue
OHK. MeToapl
reHOMMKMN,
TPAHCKPUNTOMMKMN,
NPOTEOMUKMU

4.10

15

MeToabl
CTPYKTYpPHOM
buonormm

6.10

16

Tunbl KNETOK.
MpoKapuoTnyeckas
K/1eTKa

9.10

17

CrpoeHune
3YKapMOTHUYECKOM
KNEeTKM.
MpaKTnyeckan
paboTa «M3yyeHune
CBOMCTB KNETOYHOM
MeMbpaHbI»

0.5

11.10

18

MoBEepPXHOCTHbIN
annapaT KAeTKM

13.10

19

OaHomembpaHHble
OopraHouAbl KNETKN.
MpaKTnyeckan

0.5

16.10




paboTta «M3yyeHune
ABUXKEHUA
LUMTOM/Ia3Mbl B
PacTUTENbHbIX
KNeTKax»

20

NonyaBTOHOMHbIe
opraHounabl KNeTKU:
MUTOXOHAPUN,
nnacTuasbl.
NabopaTtopHasn
paboTa
«UccnepoBaHue
NAasmosin3a u
Aenaasmonmsa B
pPacTUTENIbHbIX
KNeTkax»

0.5

18.10

21

HemembpaHHble
OopraHouAbl KNeTKn

20.10

22

CtpoeHune n
dYyHKUMM aapa
CpaBHUTENbHaA
XapaKTepuCTUKa
KNEeTOK 3yKapuoT.
NabopaTtopHas
paboTa «M3yyeHne
CTPOEHMA KNEeTOK
pPa3/INYHbIX
OpraHM3moB»

0.5

23.10

23

KOHTponbHaA
paboTa

25.10

24

Accumunayma mn
ANCCUMUNALMA —
BE CTOPOHbI
meTabonunsma. Tunbl
obmeHa BeLLecTs.
NabopaTtopHasn

27.10




paboTta «M3yyeHune
KaTa/IMTUYECKOM
aKTUBHOCTM
depmeHTOB (Ha
npumepe amunassi
WY KaTanasbl)»

25

depmeHTaTUBHbIN
XapaKTep peakuui
KNeTo4YHOro
MmeTabonunsma.
NabopaTtopHasn
paboTta «M3yyeHune
bepmeHTaTUBHOIO
pacliensieHns
nepokcuaa
BOAOpPOAA B
PaCTUTE/NIbHbIX U
YKMBOTHbIX KNETKax»

0.5

6.11

26

Benku-akTneaTtopbl
n 6enku-
MHIMBUTOPBI

8.11

27

ABTOTPOdHbIN TN
obmeHa BellecTB

10.11

28

doTocHHTE3

13.11

29

XemocuHTes.
NabopaTtopHas
paboTa «CpaBHeHue
npoueccos
$OTOCMHTE3A U
XeMOCUHTEe3a»

0.5

15.11

30

AHaspobHble
opraHusmbl. Buabl
6porKeHus.
NabopaTtopHasn
paboTta «CpaBHeHMe

17.11




npoueccos
6poKeHUa
AbIXaHUA»

31

AspobHble
OpraHn3mbl. ITanbl
3HepreTM4ecKoro
obmeHa

20.11

32

dHeprua
MmembpaHHoro
rpagmeHTa
nNpoToHOB. CnHTE3
AT®: paboTa
NPOTOHHOM AT®-
CMHTa3bl

22.11

33

Peakuuu
MaTPUYHOro
CUHTE3a

24.11

34

TpaHcKkpunuma —
MaTPUYHbIA CUHTE3
PHK

27.11

35

TpaHcnhauua u eé
aTanbl

29.11

36

KoauposaHue
aMUHOKUCAOT. Ponb
punbocom B
bnocnHTese benka

1.12

37

OpraHusauyma
reHoma y
NPOKapuoT n
ayKapuoT
MonekynapHble
MeXaHU3Mbl
9KCnpeccum reHoB y
ayKapuoT

4.12




38

KOHTpoAbHaA
paboTa

6.12

39

Bupycbl —
BHEKNETOYHble
GOpMbI }KU3HU U
obnuraTtHble
napasuThl.
MNpakTnyeckasn
paboTta «Co3aaHue
MOAEeNN BUPYCa»

0.5

8.12

40

BupycHble
3aboneBaHuA
YyesioBEKa,
KMBOTHbIX,
pacTeHum

11.12

41

HaHoTexHonorum B
buonoruu u
MmeaunumHe

13.12

42

MU3HEHHbIN UUKA
KNEeTKn

15.12

43

MaTpUYHbIMA CUHTE3
OHK

18.12

44

XpOMOCOMbI.
NabopaTtopHas
paboTa «M3yyeHue
XPOMOCOM Ha
rOTOBbIX
MUKpOMpenapaTax»

0.5

20.12

45

JeneHue Knetkm —
MMUTO3

22.12

46

Tunbl KNETOK.
KapnokuHes un
LNTOKUNHES.

0.5

25.12




NabopaTtopHasn
paboTa
«HabnwoaeHue
MWUTO3a B KNeTkax
KOHUYMKa KopeLlKa
nyKa (Ha roToBbIxX
MUKponpenapaTax)»

47

KOHTpO/IbHaA
paboTa

27.12

48

Perynauua
YKU3HEHHOro UMKna
KNeToK

10.01

49

OpraHusm Kak
eguHoe uenoe
TKaHW pacTeHUN.
NabopaTtopHasn
paboTa «M3yyeHne
TKaHen pacTeHnm»

0.5

12.01

50

TKAHM KMBOTHbIX U
YyenoBeka.
NabopaTtopHas
paboTa «M3yyeHne
TKaHEM }XMUBOTHbIX»

0.5

15.01

o1

OpraHbl. Cuctembl
OpPraHos.
NabopaTtopHas
paboTa «M3yyeHune
OpPraHoB LLBETKOBOTO
pacTeHuns»

0.5

17.01

52

Onopa Tena
OpraHnU3moB

19.01

53

[BuxKeHune
OpraHM3mos

22.01

54

MutaHune

24.01




OpraHM3mMoB

55

MNutaHune
NO3BOHO4YHbIX
*KMBOTHbIX.
NMuuwesapuTenbHaAn
CUcTema 4yenoBeka

26.01

56

ObixaHue
OpraHM3mos

29.01

57

[bixaHne
NO3BOHOYHbIX
KUBOTHbIX U
YyenoBeKa

31.01

58

TpaHCnopT BewecTs
Yy OpraHnM3mos

2.02

59

KpoBeHoCHaA
cmctema
NO3BOHOYHbIX
KUBOTHbIX U
yenoBeka

5.02

60

BbigeneHuve y
OpraH1U3moB

7.02

61

3awmTay
OpraH1U3moB

9.02

62

MMMmyHHaAa cuctema
yenoBeKa

12.02

63

Pasgpa*kmmocTb 1

perynaums y
OpraHM3mosB

14.02

64

'ymopanbHas
perynauua u
9HAOKPUHHAA
CUCTEMA KUBOTHbIX

16.02




M 4yenoBeka

65

KOHTpoAbHaA
paboTa

19.02

66

dopmbl
Pa3MHOKeHUA
OpPraHM3mMoB
Nonosoe
pPa3MHOXKeHue

21.02

67

Mewos

25.02

68

FameToreHes.
ObpasoBaHue u
pa3BUTME MNONOBbIX
KNETOK.
NabopaTtopHasn
paboTa «M3yyeHue
CTPOEHMA NOJIOBbIX
KNEeTOK Ha roToBbIX
MUKponpenapaTax»

0.5

28.02

69

NHamsuayanbHoe
pa3BuUTUE
OpraHM3moB —
OHTOreHes

1.03

70

3aKnagKa opraHos u
TKaHen u3
3apoabiweBblxX
JINCTKOB

4.03

71

PocTt 1 passutune
YKMBOTHDbIX.
NabopaTtopHas
paboTa «BbiaBneHue
NPWU3HAKOB CXOACTBA
3apogablen
NMO3BOHOYHbIX
YKMBOTHbIX»

0.5

6.03




72

PasmHoXeHune u
pa3BUTME PACTEHUN.
NabopaTtopHasn
paboTta «CTtpoeHue
opraHoB
pPa3MHOXeHUS
BbICLUMX PAaCTEHUMN»

0.5

11.03

73

UcTtopua
CTAHOB/NEHUA U
Pa3BUTUA FrEHETUKMU
KaK HayKu

13.03

74

OCHOBHble NOHATUA
N CUMBO/IbI
reHeTUKMU.
NabopaTtopHasn
paboTta «/lpo3oduna
KaK 06beKT
reHeTUYeCKnx
nccneaoBaHUN»

0.5

15.03

75

3aKOHOMEPHOCTH
HacnefoBaHUA
NMPWU3HAKOB.
MoHornbpuagHoe
CKpeluuBaHme.
MpaKTnyeckan
paboTa "N3yyeHue
pe3ynbTaToB
MOHOrMbpunaHoro
CKpelunBaHma y
Apo3sodunbi”

0.5

18.03

76

Lnutonornyeckmne
OCHOBbI
MOHOrMbpunaHoro
CKpeLnBaHmA

20.03

77

AHanusupytouiee

22.03




CKpelmBaHume.
HenonHoe
AOMUNHUPOBAHME

78

OurnbpugHoe
CKpelwmBaHMe.
MNpakTnyeckasn
paboTta «M3yyeHune
pe3ynbLTaToB
AnrnbpuaHoro
CKpeLwmBaHma y
Apo30dunbI»

0.5

1.04

79

LuTonornyeckue
OCHOBBb!
AnrnbpuaHoro
CKpewmBaHmA

3.04

80

CuenneHHoe
HacnegoBaHue
NPM3HaKoB

5.04

81

XpOMOCOMHasA
TeopwuA
HacneacTBEHHOCTH

8.04

82

leHeTWKa nona

10.04

83

feHOTUN KaK
Len0CTHaA cmctema

12.04

84

FeHeTnYecKuin
KOHTPO/1b Pa3BUTUA
pacTeHun,
UBOTHbIX U
yesoBeKa

15.04

85

KOHTponbHaA
paboTa

17.04

86

N3meHUYMBOCTb
Npu3HaKkos. Bugb

19.04




N3MEHUYNBOCTH.
MoandpukaumoHHas
N3MEHYNBOCTb

87

BapunauMoHHbIN pag,
N BapuMaLUUOHHas
KpuBas.
NabopaTtopHasn
paboTa
«UccnepoBaHue
3aKOHOMeEpHOCTEM
MOANPUKALNOHHOMN
N3MEHUYNBOCTH.
NocTtpoeHune
BapMaLMOHHOIO
psga u
BapuMaLMOHHOM
Kpusoi»

0.5

22.04

88

FeHoTUNMYecKasn
N3MEHYNBOCTb.
KombuHaTnBHas
N3MEHYNBOCTb

24.04

89

MyTaumMoHHaA
N3MEHYMBOCTb.
MpaKTnyeckan
paboTta «MyTtauum y
Apo3odunbl (Ha
rOTOBbIX
MUKponpenapaTax)»

0.5

26.04

90

3aKOHOMEpPHOCTH
MYTaLMOHHOIo
npowecca.
dnUreHeTMKa un
3NMreHOMMKa

29.04

91

[eHeTWKa yenoBeKa.
MpaKTnyeckan
paboTa

0.5

30.04




«CocTaBneHune un
aHanu3
POAOCNOBHOM»

92

MeToAabl
MeANLUHCKOM
reHeTUKM

6.05

93

3HayeHune
MeANLNHCKOM
reHEeTUKU B
npeaoTBPALLEHUNN U
NleyeHnu
reHeTUYeCcKmnx
3aboneBaHumn
yesoBeKa

8.05

94

OCHOBHble NOHATUA
cenexkumm.
NabopaTtopHas
paboTa «M3yyeHne
COPTOB Ky/NbTYPHbIX
pacTeHui 1 nopogs
AOMALLHUX
YKMBOTHbIX»

0.5

10.05

95

MeToabl
ceNeKUMOHHOMN
paboTbl.
NabopaTtopHas
paboTa «M3yyeHue
MeTOZ0B CeNeKLnn
pacTeHUN»

0.5

13.05

96

JoctnxKeHuna
Ccenekummn pacteHui
N KMBOTHbIX.
MpaKTnyeckan
paboTa «[1pnBMBKa
pacTeHUN»

15.05




97

CoxpaHeHue,
n3y4yeHue u
NCNoNb30BaHMeE
reHeTUYECKUX
pecypcos

17.05

98

BuoTtexHonorma Kak
HayKa M oTpacnb
npou3BoACTBA.
MNpakTnyeckasn
paboTta «M3yyeHune
obbeKkToB
6noTexHoNOrnUm»

0.5

20.05

99

NTorosas
KOHTPO/bHaA
paboTa

22.05

OCHOBHbIe
HanpaBneHua
CMHTETMYECKOM
6uonorum

24.05

XpOMOCOMHaA u
reHHaa MHXeHepuA

27.05

MeauynHckmne
buoTexHonormu

29.05

OBLUEE KOJIMHECTBO
YACOB MO NPOrPAMME

102

135




TEMATHAYECKOE INTAHUPOBAHME 11 KJIACC (YIJIYBJIEHHBII YPOBEHD)

Ne Tema ypoka Konnyectso 4acos Jata DNEeKTPOHHbIe
i/ Bcer | KoHTponbH | lpakTuyeck | UsyyeHu umndpposbie
11 o ble paboTbl | ne paboTbl A obpasoBaTesibH
ble pecypchl
! DBONOLUMOHHAA 1 4.09.23
Teopua Y. apsuHa
2 1 6.09.23
ABuxKyLine cunbl
3BOOUMM BNOOB
no Y. lapsuHy
3 Bopbba 3a 1 8.09.23
Cyw,ecTsoBaHue,
€CTEeCTBEHHbIN U
NCKYCCTBEHHDIN
oTbop
4 1 1 11.09.
BxoaHan
KOHTPO/1bHaA
paboTa
S dopmunposaHume 1 13.09.
CUHTETMUYECKOM

TEeOpPUU 3BOTKOLUNN

ST1anbl




3BOJIIOUMNOHHOTIO
npouecca.
MUKpPO3BOSTHOUNA U
MaKpo3BsoOroUnA

MNonynAauua —
3N1emeHTapHasn
eAnHNLA 3BOTIOLUMN

15.09

3aKoH
reHeTUYeCcKoro
paBHoOBecuA XK.
Xapawm, B.
BanHbepra.
NabopaTtopHasn
paboTa
«BbiaBneHune
N3MEHUYNBOCTH Y
ocobei oaHoro
BUOA»

0.5

18.09

dNnemeHTapHble
¢daKTopbl 3BONOLUM

20.09

ddodekT

ocHOBaTenNnA.

ddodekT

OYyTbINOYHOIO
rop/iblLLKa

22.09

10

Mwurpauun.
N3onaunmn
nonynAunin:
reorpaduryeckas,
b6uonornyeckas

25.09

11

EcTecTBeHHbIN
oTbop —
HanpaBNAKOLWNI
daKkTop 3BoONOLMM

27.09




12

Monosoi otbop

29.09

13

MpucnocobneHHoCT
b OPraHM3MOB KaK
pe3ynbTaT
MWKPO3BO/TOLNMN.
NabopaTtopHasn
paboTta «M3yyeHune
apomop¢$ 0308
namoaganTtaunii y
pacTeHun u
YKMBOTHbIX»

0.5

2.10

14

Mpumepsbl
npmMcnocobi1eHuin y
OpPraHNU3MoB:
Mopdonornyeckme,
dun3nonormyeckue,
buoxmmmnueckume,
nosefeHYeckme.
NabopaTtopHas
paboTa
«MpucnocobneHunn
OPraHU3MoB M UX
OTHOCUTE/IbHaA
LuenecoobpasHoOCTb»

0.5

4.10

15

Bua, ero kputepuu
N CTPYKTYpa.
NabopaTtopHas
paboTa «CpaBHeHue
BMAOO0B MO
Mmopdonornyeckomy
KpUTEpUIO»

0.5

6.10

16

CTpykTypa BMAa

9.10

17

BupoobpasoBaHue
Kak pe3ynbTaT
MWKPO3BOOLMMN

11.10




18

CBa3b
MWKPO3BONOLMU U
3aNNAEMMNONOTNN

13.10

19

Makpoasosouua.
NaneoHTONOrMYECK
ne metoapl
n3yyeHus
3BOIIOL UM

16.10

20

Buoreorpaduueckm
e MeTobl M3yyeHun
3BOJIOLMK

18.10

21

Imbpuonoruyeckme
N CPaBHUTE/bHO-
Mmopdonoruyeckue
MeToAbl U3yYeHUs
3BOJIIOLMNK

20.10

22

MonekynapHo-
reHeTUYyecKue,
bruoxmmmnyeckme m
MaTemaTuyeckme
MeToAbl N3yyeHua
3BoIOUUMU

23.10

23

Obuwme
3aKOHOMEpPHOCTH
3BOIOUNMU
ApganTneHaA
paguauyma.
HepaBHOMepHOCTb
TEeMMNOB 3BO/IOLUM

25.10

24

KOHTpoNbHaA
paboTa

27.10

25

Hay4yHble runoTesbl
NPOUCXOXKAEHMUA
*U3HU Ha 3emne

6.11




26

[ oHay4Hble
npeacTaBNeHUA O
3aPOXKAEHUN KNU3HU

8.11

27

OCHOBHbIe 3Tansbl
HeopraHM4YecKkom
3BOIOUUM

10.11

28

M'MnoTte3ssbl
3apOXKAEHUA XKU3HU

13.11

29

UcTtopua 3emnn n
MeToAbl eé
n3yyeHuma.
NabopaTtopHasn
paboTa «M3yyeHue
N onucaHue
NCKOoMaemblx
OCTATKOB ApEeBHUX
OpraHM3moB»

0.5

15.11

30

HayanbHble sTanbl
OpraHUYecKowm
3BONIOLUM

17.11

31

JBoaOUMUA
ayKapuoTt

20.11

32

OCHOBHbIe 3Tansbl
3BONOLMMU
pacTUTEeNbHOIO
Mupa.
MpaKTnyeckan
paboTa «M3yyeHune
ocobeHHocCTel
CTPOEHUA pacTeHN
pa3HbIX OTAENO0B»

0.5

22.11

33

OcCHOBHbIe 3Tanbl
3BO/IIOUUNMU
KMBOTHOrO MMpa

24.11




34

JBoaoUUA
KUBOTHbIX.
MNpakTnyeckasn
paboTta «M3yyeHune
ocobeHHocTeln
CTPOEHUA
NO3BOHOYHbIX
XUBOTHbIX»

0.5

27.11

35

Pa3Butne XM3HU Ha
3emne no 3pam un
nepmogam

29.11

36

KOHTpO/IbHaA
paboTa

1.12

37

Maccosble
BbIMUPAHUA —
3Ko/Iornyeckme
KPM3UCbl NPOLINOro
CoBpemMeHHbIN
3KONI0TUYECKUMN
Kpu3uc, ero
ocobeHHOoCTH

4.12

38

CoBpemeHHasn
cucTema
OpraHUYyecKoro
npownoro

6.12

39

OcHoBHble
cucTemaTuyeckme
rpynnbi
OpraHM3mos

8.12

40

AHTponosnorna —
HayKa O YyenoBekKe

11.12

41

Passutune
npeacTaBAeHUN O
NPOMUCXOXAEHUMN

13.12




4ye/s10BEKA

42

MecTo YyenoBseka B
cucteme
OpraHMYecKoro
Mupa.
NabopaTtopHasn
paboTta «M3yyeHune
ocobeHHOCTEM
CTPOEHUS CKesleTa
YyenoBeka,
CBA3AHHbIX C
NPAMOXOXKAEHNEM

0.5

15.12

43

Asuxyuwime cunbl
aHTponoreHesa

18.12

44

CooTHOWeEHMe
BMONOrMYECKUX U
COLMANDBHbIX
¢daKTopoB B
aHTponoreHese

20.12

45

OCHOBHble cTagmu
aHTponoreHesa

22.12

46

ManeoreHeTuKa un
nasieoreHoMuKa

25.12

47

JBoaOUMUA
COBPEMEHHOTO
yenoBeka

27.12

48

Yenoseuyeckune
pachol.
MpaKTnyeckan
paboTta «M3yyeHune
9KONOTNYECKUX
agantauuim
yenoBeKa»
MexxaucumnamHapH

0.5

10.01




blé MeToapbl
aHTponoaornun

49

KOHTpO/IbHaA
paboTa

12.01

50

3apoxkaeHue u
pa3BUTUE 3KOIOTUMN

15.01

51

MeToapl 3KON0TUN.
NabopaTtopHasn
paboTta «M3yyeHune
MeTo40B
3KONOMMYECKNX
nccnenoBaHUN

0.5

17.01

52

3HayeHue
3KO0JIOTUYECKUX
3HaHUM anA
yesoBeKa

19.01

53

JKo/s10rTu4yeckKkue
daKTopbI

22.01

54

AbunoTunyeckue
¢dakTopbl. CBET KakK
3KOJI0TMYECKUM
dakTop.
NabopaTtopHas
paboTa
«BbiaBneHune
npucnocobieHni
OpPraHnU3mMoB K
B/IMAHMIO CBETa»

0.5

24.01

55

AbunoTtnyeckue
daKTopbI.
TemnepaTypa Kak
3KON0OTNYECKUM

dakTop.
NabopaTtopHasn

0.5

26.01




paboTa
«BbiaBneHune
npmucnocoba1eHnm
OpraHM3mMoB K
B/INSTHUIO
TemnepartypbI»

56

AbuoTnyeckme
daKTopbI.
BnaxKHOCTb KaK
3KOJIOTUYECKUM
dakTop.
NabopaTtopHasn
paboTa
«AHaTomun4yeckume
0cobeHHOoCTH
pacTeHuin us
Pa3HbIX mecT
obuTaHua»

0.5

29.01

57

Cpeabl 06MTaHMA
OpraHM3mosB

31.01

58

Buonormnueckmne
PUTMbI

2.02

59

*Kun3HeHHble dopmbl
OpraHM3moB

5.02

60

Buotnyeckue
daKTopbI

7.02

61

3HavyeHue
BMOTUYECKUNX
B3aMMOAENCTBUM
ANA CYLLeCTBOBAHUA
OpraHM3mMoB B
cpeae obuTaHuA

9.02

62

JKo/s10Tu4yeckKkue
XapaKTEPUCTUKN

12.02




nonyasaunm

63

OcHOBHbIe
nokasaTtenu
nonynaumn:
YMCNEHHOCTb,
NAOTHOCTb,
BO3pacTHadA u
Nno/10BaA CTPYKTypa

14.02

64

OCHOBHbIe
nokasaTtenu
nonynsaumn:
POXKA3AEMOCTb,
NPUPOCT, Temn
poCTa, CMEPTHOCTb,
MUrpaLumn

16.02

65

JKoJsi0rnyeckKas

CTPYKTYpPa
nonynauuu

19.02

66

AdVHamuKa
nonynAuMn u eé
perynauua

21.02

67

Kpusble pocTa
YUCNIEHHOCTH
nonynaumm.
Kpusbie
BbI*KMBAHMUA

25.02

68

JKOoN0rnyeckasn
HUWLWa BMAa.
NabopaTtopHas
paboTa
«MpucnocobneHunsn
CeMAH pacTeHUMn K
pacceneHunto»

0.5

28.02

69

Bunpg Kak cuctema

1.03




nonynaunim

70

3aKOHOMepHOCTHU
noseaeHuA u
MUTPaLLUA
UBOTHbIX

4.03

71

CoobuectBo
OpraHM3mMoB —
bunoueHo3

6.03

72

JKocucTtema Kak
OTKpbITaA cMcTema

11.03

73

KpyrosopoT
BeLLLeCTB M NOTOK
JHeprum B
aKocucteme

13.03

74

OcHOBHble
nokasaTtenu
3KOCUCTEMDbI

15.03

75

JKo/s1i0ru4yeckKkue
nMpamumabl

18.03

76

N3ameHeHunA
coobuiects —
cykueccum

20.03

77

MpupoaHbie
9KOCUCTEMDI.
JKOCUCTEMDbI 03ep U
peK. DKocucTembl
MOpEeN 1 OKeaHoB

22.03

78

MpupoaHbie
3KOCUCTEMDI.
JKOCUCTEMbI TYHAP,
Nlecos, cTenewu,
NyCTblHb

1.04




79

AHTpOMNOreHHble
3KOCUCTEMDI

3.04

80

Ypbo3Kocuctemsl.
MNpakTnyeckasn
paboTta «M3yyeHune
M onucaHue
ypbo3aKocmcTembl»

0.5

5.04

81

3aKOHOMEepPHOCTHU
dopmMnpOoBaHMS
OCHOBHbIX
B3aMMOAenCcTBui
OpraHM3mMoB B
saKocMcTemax

8.04

82

MexaHunsmoil
BO34eNCTBUA
3arpA3HeHumn
pa3HbIX TUMOB Ha
cybopraHM3meHHOM
, OPraHN3MeHHOM,
nonyaaLMOHHOM U
3KOCUCTEMHOM
YPOBHSAX

10.04

83

KOHTpobHaA
paboTa

12.04

84

buocdepa —
obuwennaHeTapHas
060/104Ka 3emnu
YyeHue B. U.
BepHaacKkoro o
buocoepe

15.04

85

3aKOHOMEpPHOCTH
CyLLEeCTBOBAHMA
6uocoepsl

17.04

86

KpyrosopoTsbl

19.04




BELWEeCTB U
buoreoxmmmnyeckue
LUMKbI

87

30HaNbHOCTb
b6uocoepsl.
OCHOBHble 6MoMbI
cywm

22.04

88

YcToMumMBOCTb
6unocdepsl

24.04

89

JKonorunyeckue
KPU3NCbI N UX
NPUYUHDI

26.04

90

Bospeincreme
YyesioBeKa Ha
6rnocdepy

29.04

91

AHTpoOMoreHHoe
BO34€eNCTBUE HA
pacTUTENbHbIN U
UBOTHbIA MUP

30.04

92

OxpaHa npupoapl

6.05

93

OcHoOBHble
NPUHLUMNbI
YCTOMYMBOTO
pa3BuTUA
YyesioBeYyecTBa U

npupoAsbl

8.05

94

PaunoHanbHoe
npPUPoOAO0NONb30BaH
ne U CoxpaHeHue
6MonormyecKkoro
pa3Hoobpa3uns
3emnu

O606ueHne no

10.05




Teme
«MwuKpo3sonouua
N eé€ pe3ynbTaTbi»

95

NTorosasa
KOHTPO/IbHanA
paboTa

13.05

96

O6obuieHne no
Teme
«Makpoasonouua
N eé pesynbTaTbl»

15.05

97

O6obuieHne no
Teme
«lMpoucxoxkaeHne v
pa3BUTME XKU3HU Ha
3emne»

17.05

98

O606ueHne no
Teme
«[MpouncxoxkaeHune
yesoBeKa —
aHTponoreHes»

20.05

99

O606ueHne no
Teme «JKosorua —
HayKa o
B3aMMOOTHOLLEHUAX
OpraHM3moB»

22.05

O606ueHne no
Teme «OpraHunsmel
n cpena obuTaHua»

24.05

O606ueHne no
Teme «IKoNorma
BUAO0B U
nonynaunm»

27.05

O606ueHne no
Teme «buocoepa -

29.05




rnobasnbHasn
3KOoCUCTEMa»
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