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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
ypOBHE cpeqHero ooOiiero obpazoBaHusi paszpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorusi» yriyonéHHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepeHnmanu  00y4eHUs] Ha YpPOBHE CpeIHEro ooOmiero oOpa3oBaHus u
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
OPUOPUTETHOE pEIICHHE O00pPa30BaTENbHBIX, BOCHUTATENIbHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mipeamery "buosorus" maér mpeactaBieHue o
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATebHOCT M3Y4YeHUs Y4eOHOro marepuaia ¢ yd&€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  of0miero oOpa3oBaHus, Ojarojgaps 4YeMmMy IPOCMaTpHBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCITIUTaHUE OEpPEKHOTO OTHOIICHHUS K OKpYy)Karolled NpupogHon cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBaHUM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIbHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHHME B IIKOJIE M OPHUEHTHUPOBAH Ha
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paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHOro mpeamera «buonorus» Ha YIUIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHbIX NpPU  HU3YYEHUU  OO0y4YaIOIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me 4YeJlOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONOTUN PA3BUTUS, TCHETHUKUA U CEJICKI[MH, OMOTEXHOJOTUU U CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOnbiii  mpeamer  «buonorus»  Tpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJIAIOLIUXCA HAYUYHBIX JIOCTH)KEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUM IMPOrpPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «buosorus» Ha yriyOoJIEHHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
npo(ecCUOHaNbHON N1eATEbHOCTH, CBA3aHHOM C OWOJNOrHel, WM K BBIOOPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

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

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWUNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIIeHO3, Orocdepa); O BBIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTHMH, HSMOPHOJIOTMU W OHWOJIOTHM Pa3BUTHS, TCHCTHKH U
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJIcHHE OOYYarOIIMMUCS  yYMEHHUSIMHU: CaMOCTOATENbHO  HAaXOAWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOieMaMu 4YeJOBEYeCTBA; OLIGHWBATH IOCIEACTBUS CBOCH JEATEIBHOCTU TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BbIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBHITUSIMA W COBPEMEHHBIMU
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYarOIMMHUCA  KOMIETEHTHOCTH B PallMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHre OE30MACHOCTH KU3HEACSITEIFHOCTH B YPE3BBIYAWHBIX CHUTYaIUAX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctariseT 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OMOJIOTrMYECKOro Oo0pa3oBaHMS B  OpraHu3alUsaX CpPeaHEro
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIEI0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mNporpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHSA
Oouosioruu. buosornyeckue Hayku U U3ydaemble UMM MpoosieMbl. DyHIaMEHTaIbHEIE,
PUKJIAHBIE U TTIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OuomoruM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl Mmupa. [Ipodeccun, cBs3aHHble ¢ Ouojoruei. 3HaueHUE OUOJIOTUU B
NPAKTUYECKON  JEATENIBHOCTA  YEJIOBEKA: MEIMIIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Moptpetsi: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapxk, Y. Japsun, V.
lapsen, I'. Menaens, B. 1. Bepuaackui, M. I1. [TaBnos, 1. . Meunukos, H. U.
Basunog, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumelr w cxembl: «CBsi3b OWONOrMUM C JpyrumMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U MX U3Yy4YeHHE

JXuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XHMMHUYECKOIO0 COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIOXHOCTbh U
yHOPAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHHU3alMM JKUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUHBIM, TKAaHEBBIH,
OpraHW3MEHHBIN, TOMYJIAIUOHHO-BUOBON, AKOCHCTEMHBIH (OHMOTCOLICHOTHYCCKUN),
ouocdepnsrii. [Iporeccsl, mpoucxoAsmye B KUBbIX cucTeMax. OCHOBHBIE MPHU3HAKH
xuBoro. JKu3Hb kak (opma cymecTBoBaHMs MaTepud. Hayku, m3ydaromiyie >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alUU.

N3yuyenue xuBbIX cucTeM. MeToasl Ouosnorudyeckoil Hayku. HaGmropenwe,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTh3auus, meraaHanus. [loHsTue o 3aBUCUMOU U
He3aBUCUMOW nepemeHHou. [lmanupoBanue skcnepuMmenTta. [loctanoBka u nmpoBepka
runote3. HyneBas rumote3a. Ilorstue BbIOOpKM M e€ mocTOBepHOCTh. Pa3zbpoc B
Oononorndeckux JaHHBIX. OIEHKAa JTOCTOBEPHOCTH TMOJIYYEHHBIX pE3YIbTaTOB.
[IprunHbI HCKAXKEHUS PE3YIBTATOB IKCNIEpUMEHTA. [[OHSATHE CTAaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuter 1 cxembl: « OCHOBHBIE IPU3HAKU JKU3HNY, «bronorndeckne cucteMany,
«CBOICTBa KUBOW MaTepumn», «YpPOBHU OPraHU3aLMU KUBOU MPUPOAb», «CTpoeHHE
XKUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOTO
opranuszmay, «buoreoienos», «buocdepar, «MeToabl U3yUeHUs KUBOU MPUPOIBI».



O6GopynoBaHue: nabopaTopHoe 000pyIOBaHUE ISl MPOBEACHUS HAOIOJICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonb3oBaHUE PA3IMUYHBIX METOJOB MPU HU3YyUCHUU
YKUBBIX CUCTEM).

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QpyHKIIMOHANbHAS €AUHUIA KUBOTO. VICTOpHS OTKPBITUS
kinetku. PabGorel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneitnen, P. BupxoB). OCHOBHbIE NTOJIOKEHUSI COBPEMEHHOMN KJIETOUHON TEOPHUHU.

Metoasl  MOJEKYISIPHOM U KIETOYHOM  OHOJIOTMH:  MHUKPOCKOIMS,
xpomatorpadus, 3ekTpodope3, METOJl MEYEHBIX aToMoB, auddepeHunambLHOE
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue ukcupo8aHHuIX Kiemox.
OnexkTpoHHass ~ MHUKpockomnus.  Koughoxanvmas — MuKpockonus. Bumanvnoe
(npusicusnerHHoe) usyueHue Kiemox.

JdemMoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. IIBann, M. Ilneiinen, P. Bupxos, K. M.
bap.

Tabnuupel 1 cxembl: «CBETOBOM MHUKPOCKOM», «IEKTPOHHBI MHUKPOCKOI»,
«Mctopus pa3BUTHS METOA0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpOIpenapaTbl pacTUTENbHbIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

IIpakTuueckass padora «l3yueHne METOJAOB  KJIETOYHOM  OHOJOTHH
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe eHTpudyrupopanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOJIEMEHTHI. Bona u
e€ poJb KakK pacTBOPUTENS, peareHTa, y4acTHE B CTPYKTYPUPOBAaHUM KIIETKH,
TEIUIOPETYISIMU. MuHepaibHble BElIeCTBa KIETKU, UX Ouosornmueckas poib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKA. buojoruueckue moJuMepbl. benkw.
AMUHOKHUCTOTHBIA cocTaB OenkoB. CTPYKTypbl OeiakoBoil Monekynbl. [lepBuynas
CTpyKTypa Oeyka, MenTuaHas CBsA3b. BTopuuHas, TpeTUYHas, YETBEPTHUUHAsS
cTtpyktypsl.  Jlenarypamms.  CpoiictBa  OenmkoB.  Knaccuduxamusi — O6enkoB.
buonornyeckue pynkumuu 6emkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuipl, AUcCaxapuibl, OJUrOCaXxapuibl U MOJHUCAXAPUIBI.
OOmuii TuTaH CTPOCHUS M (PU3MKO-XUMUYECKUE CBOMCTBA yIiIeBOJ0B. bruojornueckue
(GYHKITUU yTIEBOJIOB.

Jlumupet. ['mapodunsHO-THAPODOOHBIE cBoMicTBa. Kiaccudukanus mumumos.
Tpurmumepunsl, ¢GocPomumuasl, BOCKH, CTepOuAbl. buonormdyeckune GyHKIUH
munuaoB. OOmuye CBOMCTBA OMONIOTMYSCKUX MEMOpaH — TEKYy4eCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.



Hyxnennoseie kucnorsl. JIHK u PHK. Crpoenne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Ipunuun kommiementapaoctu. Ilpasuno Yapradgda. Crpykrypa JHK
— ABoiHas cnupainb. MectoHaxoxaenue u Ouonornueckue ¢ynkiuu JIHK. Bumgsi
PHK. ®ynkuun PHK B kietke.

Crpoenne Monekyinsl AT®. Makpospruueckue cBsa3u B mosekyine ATO.
buonornueckune ¢ynkuun AT®. BoccraHOBIEHHbIE NEPEHOCUMKH, WX (YHKUUU B
Kietke. /pyeue nyxneozuompugocghamor (HT®). CexenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorusi: OMOXMMHUYECKHE W OuO(pU3WYECKHE HCCICAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OMOMONEKyl. Modenuposanue cmpykmypobl
U yHKYUll OUOMONEKY U UX Komnaekcos. Komnvromepnuolil ouzaiin u opeanuyeckuil
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuun

[Toptperst: JI. [lonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHue XUMHUYECKUX SJIEMEHTOB B HEKUBOW IMPHUPOIEN,
«PacnpeneneHne XMuMHUUECKUX AIIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuupr u cxembl: «llepuoanueckass TaOMUIA XUMHYECKHUX DJIEMEHTOBY,
«CTtpoeHue MoJeKylbl BOAbI», «BemiecTBa B cocTaBe OpraHu3sMoB», «CTpoeHue
MOJIeKYTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKYNIb», «CTpOoeHHE MOJEKYI
yraeBoJ0oB», «CTpoeHne MOJEKYJ JTUNUI0By», «HyKkiaenHoBble KUCIOTB», «CTpoeHUE
MoJIeKyJbl ATD».

O6opynoBaHue: XuMU4ecKkas 1mocyia 1 000pyJ10BaHueE.

JlaGopaTtopnas padora «OO6HapyxkeHue OETKOB C MOMOIINBIO KaueCTBEHHBIX
peaKIum».

JlabopaTopHas padora «VcciienoBaHre HYKJIEUHOBBIX KUCIOT, BbIJICJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. CTpoeHne U PyHKIUMN KIETKH

Tunbel KIETOK: HJyKapuoTH4eckass U  mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHMS KICTKH.

CtpoeHue mpokapuoTUYEeCKOM KJeTKU. KileTouHas cTeHka OakTepuil UM apXeu.
OcobOeHHOCTH CTpOoeHUS TeTepoTpOodHON U aBTOTPO(YHON MPOKAPUOTUIECKUX KIETOK.
MecTo u poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenre u (DyHKIMOHUPOBAHUE DYKAPUOTHYECKOUN KieTKW. [lmasmaTudeckas
MeMOpaHa (trazmanemma). CTpyKTypa Iuta3MaThdeckod memOpaHbl. TpaHcmopT
BEIIECTB Uepe3 IMIa3MaTHYEeCKyr0 MeMOpaHy: maccuBHbBIN (muddy3us, obmerdéHHas
mubdy3us), axTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA AKTUBHBIA  TPAHCIIOPT).
[Tomymponumaemocts MemOpanbsl. PaGoTta HaTpuii-kanimeBOro Hacoca. ODHIOIUTO3:
MUHOUUTO3, (aronuro3. Dk3o1uTo3. Kierounass crenka. CTpykTypa u (QyHKIUU
KJIETOYHOU CTEHKH pacTeHUH, TpuOOB.



[utomma3zma. Iluto3zons. Llutockenmer. JIBmxkeHue uurormiazMbl. OpraHoubl
kieTkd. OnHOMeMOpaHHbIE OpraHOMIbI KIETKH: 3HAomua3matuueckas cetb (DI1C),
annmapar ['onbIKW, JU30COMBI, HX CTpoeHHEe M  (yHKUMH. BzanMocBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KiIeTKH. CTpOeHHE TpaHyJIIpHOTO pPETUKYIyMa.
Mexanusm wnanpasnenus 6enxos 6 IIIC. CuHTe3 pacTBopumMbiX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['mankuil (arpaHyfspHbBINA) SHIOIMIA3MATUYECKUN PETUKYIIYM.
Cekperopnast ¢ynkuus amnmapata [onpmxu. Moougukayus benkoe 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame I'onb0dcu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyoumn pacturenbHbIx KieTok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/IbI KJICTKHU: MUTOXOHJIPUU, TTACTHU/IBI.
IIpoucxoocoenue mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeoickosckuil, JI.
Mapeynuc). Ctpoenue u GyHKIIUU MUTOXOHIpUHN U TutacTua. [lepBuuHbie, BTOpUYHBIE
U CIOXHBIE  TIacTHAbl  (OTOCUHTE3UPYIOUIUX  AYKapUOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JICHKOTIIACThI BBICIIIMX PACTCHUM.

HememOpannbie opranounbl kietku CTpoeHne U (DYHKIIMU HeMeMOpaHHBIX
OpraHoujIoB KieTku. Pubocomel. Ilpomesicymounvie gpunamenmoi. MUKpohUIaMEHTHI.
Axmunogvie muxpoguramenmsi. MplllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
Hemblueunslx kiemox. Mukpotpyoouku. Knetounsiii nentp. CTpoeHue u ABUKEHUE
KTYTUKOB W pecHHuYek. MukporpyOouku muromiasmel. llentpuons. benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule denxu.

SAnpo. ObGomouka siapa, XPOMAaTHUH, KapHOILIa3Ma, SIAPBIINIKH, UX CTPOCHHE U
bynkuuu.  SnepHbiii  6enkoBbld  MaTpukc. [IpocTpaHCTBEHHOE PpAaCMONOKEHUE
XpoMOCOM B HHTepha3sHOM siape. JIyxpomamur u 2emepoxpomamut. benku
XpoOMaTUHA — THUCTOHBL. Jlumamuxka s0epHOU 00010uKU 6 Mumo3se. Sfoephbiii
mpancnopm.

Knerounsie BritoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHCTpanuu

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuet u  cxembl: «CTpoeHHE DJYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOHM KIIETKN», «CTPOCHHE PACTUTEIBHOU KIETKH», «CTpOCHHE MUTOXOHIPUNY,
«Anpo», «CTpoeHne NpoKapuoTUIECKONU KIETKU.

O6opynoBaHre: CBETOBOW MMKPOCKOI, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTEpHAIbHBIX KIETOK.

JlabopaTopHas pa6ora «/3yueHue cTpoeHuUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KIETOYHON MEMOpaHbI».

JlaGoparopHass padora «lccienoBanue T1Ia3MoiM3a M JIeTUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuyeckas padora «l3ydyeHue NBUKEHUS LUTOIUIA3MBI B PACTUTEIBHBIX
KJIETKax».



Tema 6. O0MeH BeleCTB M NPeBpallieHHe JHEPIUH B KJIETKe

AccUMWISIIIMA ¥ AUCCUMUIIALIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. VYuacTHe KuCIOopoga B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrneueHue Kietku: npespanieHue ATO B 0OMEHHBIX
nporeccax. DOepMEHTATHUBHBIA XapakTep peakluuil KIETOYHOTO MeTa0oIu3Ma.
@depMeHThI, UX CTPOEHHE, CBOMCTBA W MexaHu3M JnenctBus. Kopepmentsl. Otauums
(GbepMEeHTOB OT HEOPraHMYEeCKHX KaTalu3aTOpoB. beaku-akTUBATOphl U OEJIKHU-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEaKIMi OT pPa3IudHBIX
(dbakTopoB.

[lepBuuHbIi CHHTE3 OpPraHUYECKHX BEHIECTB B  KiIeTke. DOTOCUHTE3.
AHoKkcueenHblll U OKcueeHHwulll Gomocunme3z y baxmepuii. Ceemocoouparowue
nueMeHmyvl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Ponb XJOpOIUIaCTOB B MpolEecce
¢orocunTeza. CBeroBas u TemMHoBas (pa3pl. Pomoovixanue, Cz., Cs. u CAM-munsi
gpomocunmesa. IIpogyKTUBHOCTh (QoTOCHMHTE3a. BiusHue paznuyHbiXx (PakTopoB Ha
CKOpocTh (hoTocHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHn3MoB-X€MOCUHTETUKOB: HUTPUDUIIUPYIOIIIHE
OakTepuu, Keae300aKTepuH, CcepoOaKTepuHu, BOAOPOAHBIC OakTEepuu. 3HaUYCHUE
XEMOCHHTE3a.

Ana’poOHbie opranu3Mbl. Buael Opokenus. IlpogykTel OpokeHHs U UX
UCIIOJIb30BAaHUE  YENOBEKOM. AHa’pOOHbIE  MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEpreTuYeckoro oomena. IloaroroBuTenbHBIN
sTan. ['mmKonu3 — 6eCKUCIOPOIHOE PACIICTUIEHUE TITIOKO3bI.

buonornueckoe OkuciaeHue, WM KIETOYHOE AbIXxaHue. Poiib MUTOXOHApPUU B
nporeccax Ouosnoruyeckoro okucieHus. luknmueckue peakiu. OKUCTUTETBHOE
dochopunupoBanue. Iuepeus memopannHoeo epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyiecTBa a’poOHOro ImyTH oOOMEHa
BEIIECTB Nepel aHadPOOHBIM. I (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

IMoptperst: x. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackumii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunel 1 cxembl: «PoOTOCHHTE3», «IHEpPreTUUeCKUil oOMeH», «bmocuHTe3
oenka», «Ctpoenune hepMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyJAOBaHUE HJisi TPHUTOTOBICHUS
MOCTOSIHHBIX W BPEMEHHBIX MUKPOTIPENIapaToOB.

JlaGopaTtopHas padora «/3yueHue KaTaTUTHYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuIa3bl UK KaTanas3bl)y.

JlaGopaTtopHass  padora «M3yueHue (GEpMEHTATUBHOTO  PACHICTUICHHUS
MEPOKCHIA BOJOPOA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX.

JlaGopaTtopHasi padora «CpaBHeHHE TTPoIecCOB (DOTOCHHTE3a M XEMOCHHTE3a».
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JlabopaTopHas pa6ora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacreeHHasi HHpOpMAaLus U peajn3anus eé B KJIeTKe

Peakuuu wmarpuuHoro cuHtes3a. lIpuHOMI KOMIUIEMEHTAPHOCTH B PEAKLMAX
MaTpUYHOIO cHUHTe3a. Peanuzauusa HaciencTBeHHOM uHpopmanuu. ['eHeTHueckuit
KoI, ero cBouWcrBa. TpaHckpunuuss — wMarpuudbiii cuHTe3 PHK. IlpmHnune
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUICIIbHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoi knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTesze Oenka.
VYcnoBust Oumocunresa Oenka. KoaupoBanue amuHOkucIOT. Pomnb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoeHuu 2enog. OpraHuzalus T€HOMa Yy
IPOKAPUOT W DYKAPUOT. Perynsiumsi akTUBHOCTH TE€HOB Yy MNpOKapuoT. ['umoresa
onepoHa (®. XKakob6, XK. MaHno). MonekyrapHvie mexaHuzmvl IKCNpeccuu 2eHos )
aykapuom. Ponv xpomamuna 6 peeynsayuu pabomvl ceHog. Perymsius oOMEHHBIX
IPOLIECCOB B KJIeTKe. KileTOuHbIi roMeocTas.

Bupycbl — HekneTouHble GOPMBI KHU3HU W OOJUTaTHbIC Mapa3uThl. CTpoeHHe
NPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIU YUK
JIHK-cooepocawyux  eupycos, PHK-codepocawux  eupycos, b6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychple 3a0oneBanusi yenoBeka, kMBOTHBIX, pactenuit. CIIN/, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamura: umwmeepayus u ananuz 6onvuux maccusos («bigdatar)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexnonocuu 6 o6uonocuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00Cmasxu 1eKapcma.

JdeMoHCcTpanuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHIA.

Tabmunel 1 cxembl: «buocuHTe3 Oenka», «l'eHeTnueckwii koa», «Bupych»,
«bakteprodaru.

IIpakTnueckas padora «Co3aHne MO BUPYCay.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounsrit mwkmn, ero mepuonbl u  perymsmus. HMatepdasza u  muTo3.
OcobenHoctu mporeccoB, Mporekaronux B wuHTepdaze. [loaroroBka KIeTKH K
JEJICHUIO. [IpecunTeTnuecKuii (MOCTMUTOTHUYECKHIA), CUHTETUYECKUU 51
MOCTCHHTETHUYECKUH (MMPEMUTOTHICCKUI ) TIEpUOABI UHTEP(A3HI.

Marpuunsiii cunte3 JHK — permkanuda. I[lpuanuner perumkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIIBHOCTb.
Mexanusm perukanuun JITHK. Xpomocombl. Ctpoenue xpomocom. Teromepsl u
TejaoMepasa. XpOMOCOMHBIN HAOOp KIETKH — KapuOTHT. JIUTIIIOMIHBIA M TarlIOMTHBIA
Habopbl XxpoMocoM. ['omonioruunbie XpoMocoMbl. [1010BbIE XPOMOCOMBL.
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Henenne knetkn — MuTo3. CTaaum MUTO3a U MPOUCXOASAIINAE B HUX MPOIECCHI.
Tunel muto3a. Kaprnoknnes u HuTOKHHE3. bHOIOrnUecKkoe 3Ha4eHre MUTO3a.

Perynauuss murotndeckoro mnukina kiaeTtku. lIporpammupyemas kieTouyHas
rudesnp — arnomnTo3.

Knerounoe sanpo, XpoMocoMbl, (QYyHKIMOHalbHAsE TEeHOMHUKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eudenu kiemox. «l{ugposas
KllemKay — OuounHgopmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHncTpanumn

Tabmumpl u cxembl: <«OKU3HEHHBIM IUKIT KIETKH», «Murosy, «CTtpoeHue
xpomocomy, «Pernmukanus [JHK».

O6opynoBaHue: CBETOBOM MMKPOCKOIN, MHUKpoIpenapatbl: «MuTo3 B KIETKax
KOpEIIKa JTyKa».

JlaGopaTropHasi padora «3ydyeHrue XpoMOCOM Ha TOTOBBIX MUKPOIIPENAapaTax».

JlabopaTopHas padora «HabGmoneHue mMuTo3a B KIETKaX KOHYMKA KOpeEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpEraparTax).

Tema 9. CTpoenue n GyHKINH OPraHUM3MOB

buonornueckoe paszHoobpasue opranu3zMoB. OJHOKJIETOUYHBIE, KOJOHHAILHBIC,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHHUS U JKU3HEACATCIbHOCTH OJHOKIECTOYHBIX OPTraHU3MOB.
baktepun, apxew, OJHOKIETOUYHbIE TpPUOBbI, OIHOKJIETOYHBIE BOAOPOCIHU, JPYrue
npotucTsl. KojloHnanbHbIE OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHH, OpraHbl U CHCTEMBI
opraHoB. Opranusm Kak equHoe 1enoe. I'omeocras.

Tkanu pacteHuii. Tunbl pacTUTENBHBIX TKaHEH: 0O0pa3oBaTelibHAsI, TTOKPOBHAS,
NpOBOASAIIAsl, OCHOBHas, MexaHuuyeckas. OcCOOEHHOCTH CTpOeHus, (GYHKIHUNA U
pacONOKEHHUS TKAHEW B OpraHax paCTCHUU.

TkaHu JKMBOTHBIX M 4YEJOBEKA. THIIBI >KUBOTHBIX TKAHEW: JIIUATEJIMAJIbHAs,
COCIMHUTENIbHAS, MbIlIeuHas, HepBHass. (OCOOCHHOCTH CTpPOCHHUSA, QYHKIUNA W
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BerertatuBHble 1 TeHEPATUBHBIE OpPTraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHoB )KMBOTHBIX U 4eJIoBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTbl OIHOKJIETOUHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapyKHbIi U BHYyTpeHHUH ckeneT. CTpOCHUE U THUIIbI
COEMHEHNS KOCTEMN.

JIBukeHne opranu3MoB. JIBHKEHUE OTHOKIETOYHBIX OPTaHW3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PACTEHUN: TPOMU3MBI U
HAaCTUH. [[BM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAs CUCTEMA.
Pednexc. CkeneTHbie MBITIIIHI U UX padoTa.

[Iutanue opranusmos. llormonieHue BOABI, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX
BEIIECTB pacTeHusAMU. [IluTanue KUBOTHBIX. BHYTPHUIOIOCTHOE W BHYTPUKIETOYHOE
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nuimeBapenne. lIutanne NO3BOHOYHBIX JKUBOTHBIX. OTAEHBl MUIIEBAPUTEITHHOIO
Tpakrta. Ilnmesapurenbabie xenessl. [InnesapurensHas cucremMa 4eaoBeKa.

Jlpixanue opranusmoB. [[pixanue pacteHui. Jlpixanue xkuBOTHBIX. [uddyszus
ra3oB 4epe3 IMOBEPXHOCTh KIETKH. KoxkHoe npixanue. [{prxaTenbHass MOBEPXHOCTD.
XKabGepHoe u nérouyHoe apixaHue. J[pIxaHWe MO3BOHOUHBIX >KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE  CTPOCHHUS  JIETKUX  IO3BOHOYHBIX  YKUBOTHBIX.
JlpIxaTenpHasi CcUCTEMa 4YeNOBEKa. MeXaHu3M BEHTWIALMU JETKUX y MOTUL U
MJIeKoNUTaromuX. Perynsius aqpixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancnopt BelecTB y )KMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHocHas
CHUCTEMa TMO3BOHOYHBIX >XMBOTHBIX M uelloBeka. Cepaile, KPOBEHOCHBIE COCYIbI U
KpoBb. Kpyru kpoBooOpaimieHusi.  DBOJIOIMOHHBIE  YCIOXHEHHS  CTPOCHHUS
KPOBEHOCHOMW CUCTEMbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ia u e€ perysiusi.

Boinenenue y opranusmoB. Boijenenue y pacrenuil. BoieneHue y KUBOTHBIX.
CokparutenbHbie Bakyond. Opranbl BeiaeneHus. OuiabTpalus, CeKpenus 1 oopaTHoe
BCAachIBaHME KaK MEXaHM3Mbl paOOThl OpPraHoB BbijieieHUs. CBS3b IMOJOCTH TeJa C
KPOBEHOCHOM U BBIJICIUTEIILHON CHUCTEMaMu. BblJieieHUe y MO3BOHOYHBIX KUBOTHBIX
u yenoseka. [louku. Ctpoenue u ¢pyHkuroHupoBanue Heppona. O6pazoBaHre MOUH Y
YEJI0BEKa.

3amMTa y OpraHu3MoB. 3amuTa y OJHOKJIETOYHBIX Opranu3MoB. Cropsl
OakTepuil W HMUCTHI MpOCTeHIUX. 3alIUTa y MHOTOKIETOUYHBIX pacTeHuil. KyTukyna.
CpelncTBa NacCCUBHOW U XUMHUUYECKOM 3aIIUThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [TOKpOBBI M MX MpPOU3BOAHBIC. 3AIINUTA
opranuzma ot Oose3Heil. IMMmyHHas cucteMa denoBeka. KileTouHbIM 1 rymMopaabHbIH
UMMYHUTET. BpoXn€HHBIH U pHOOpeTEHHBINA CrIeM(PUISCKIU UMMYHUTET. Teopus
KJIOHaJIbHO-cesieKTUBHOr0o uMmmyHurteta (II. Dpmux, ®@. M. bepner, C. Tonerana).
BocnanurenbHpie 0TBETHI OpraHu3MoOB. PoJib BpOXKIAEHHOIO HMMYHUTETA B Pa3BUTHUU
CUCTEMHBIX 3a00JICBaHUIA.

PaznpaxxumocTh 1 peryssnus y opranu3MoB. Pa3ipa)kxumMoCTh y OJTHOKJIETOYHBIX
opranu3moB. Takcucel. PaszapaxkumMocTb U peryisinus y pacreHud. PocroBbie
BEILIECTBA U UX 3HAUYCHUE.

Hepsuas cuctema u pedriekropHas perynsmus y >KWBOTHBIX. HepBHas cuctema u
e€ oThenbl. JBOJIIOLMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Y JKMBOTHBIX.
OTenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u peduexropHas ayra.
be3ycnoBHbIE U yCIIOBHBIE PE(DIICKCHI.

I'ymopanbHasg peryisindss W SHIOKPUHHAs CUCTEMa JKMBOTHBIX W YEJIOBEKa.
JKeine3bl 3HIOKPUHHOW CHCTEMBI U UX FOPMOHBI. J[eficTBUE TOPMOHOB. B3anMoOCBsI3b
HEPBHOW M SHIOKPUHHOM cucteM. [ mmoranamo-runoduszapHas cucrema.

JdemoHcTpanumn

[Toptper: W. I1. [1aBnos.
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Tabmumpl u  cxembl: «OJHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIECTOYHbBIC
Bojopociny, «bakrepum», «lIpocrteimue», «Opranbl LIBETKOBBIX PACTCHHUN»,
«CucteMbl OpraHoB MO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE CTPOCHUE HACEKOMBIX),
«Txanu pactenuit», «KopHeBbie cucremol», «Ctpoenue ctebnsn», «CtpoeHue
JUCTOBOM TJTACTUHKN Y, «Txanu YKUBOTHBIX, «Ckener YeJI0BEKAY,
«IIumeBapurtenvHas cucteMa», «KpoBeHOCHas cuctemay, «JlpixaTeabHas CUCTEMay,
«HepBuas cuctema», «Koxa», «MpbliieuHasi cucteMay, «BblienuTenbHas cucteMay,
«OHJOKPUHHAS CUCTEMAY, «CTtpoeHue MBIIIIIBDY, «AMMyHUTETY,
«KumeynononoctHeie», «CxemMa mNHUTaHUs pacTeHuit», «KpoOBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX  JKMBOTHBIX», «CTpoeHue rtuapb», «CTpoeHue  IJIaHaApUumny,
«BHyTpeHHee cTpoeHue aoXaeBoro 4epms», «HepBHas cucrema pwid», «HepBHas
cucrema Jirymkn», «HepBHag cucrema mnpecmbikaromuxcs», «HepBHas cucrtema
ntuly, «HepBHas cucrtema wMiekonuraromux», «HepBHas cucrteMa dYenoBeKay,
«Pedexcy.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaTbl OJHOKICTOYHBIX
OpraHW3MOB, MHUKpPOMpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJIJICKITUU
HACEKOMBIX, WIJIOKOKHUX, >KUBBIC HK3EMIUIAPbI KOMHATHBIX pacTEHUM, TepOapuu
pacTeHU pa3HBIX OTJEIIOB, BIIAXKHBIC TIPerapaThl ’KUBOTHBIX, CKEJIETHl TTO3BOHOYHBIX,
KOJUICKIIUM OEeCIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa, OOOpYIOBaHUEC IS
JEMOHCTpAllMd TOYBEHHOIO M BO3AYIIHOTO NMUTAaHUS PACTEHUW, paclIeIICHUs
Kpaxmayia U OelKOB Moj JeHcTBUEM (epMEHTOB, 000pYIOBaHUE ISl TEMOHCTPALUU
ONBITOB 1O M3MEPEHUIO JKU3HEHHOW EMKOCTU JIETKMX, MEXAaHU3Ma JbIXaTeJIbHBIX
JIBUKEHHM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3jINYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHEeW pacTECHUI».

JlaGopaTropHasi pabora «3ydyeHue TKaHEH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazamHokeHre U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nmoJsioBoe. Buibl 6ecnoioro pa3MHOKEHHUs: TOYKOBAHKUE, CIOPYJIAIMS, PparMeHTaIus,
KJIIOHUPOBAHUE.

ITonoBoe pasmuoxenue. IlosoBbie KIeTKH, WM TameTl. Meio3. Craauu
Meno3a. IloBenenue xpomocoM B menose. KpoccuHrosep. buonornueckuii cMbICI
M€1103a U MOJIOBOTO Ipouecca. Meio3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameroreHe3 y >KMBOTHBIX. llonoBBIE KeEe3bl.
OO6pa3oBanre U pa3BUTHE MOJOBBIX KIeTOK. Crnepmartorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHHe W 3MOpPHOHAIBHOE  pa3BUTHE  KUBOTHBIX. (CmocoOsl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJOTHS — HayKa O
pPa3BUTHU OPTaHU3MOB. Mopgocene3 — 00Ha u3z 2n1asHvIX npobdiem dMOPUOTIOSUU.
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Konyenyus mopgocenos u mooenu mopgocenesza. Cranuu 3mMOpUoreHe3a KUBOTHBIX
(Ha mpumepe narymku). Jpobnenue. Tumbl apoOnenus. /[lemepmunupoeannoe u
HedepMuHuposannoe Opoonenue. bnacmyna, munet  6nacmyn. OCOOEHHOCTH
IpOOJEHUS MJICKOMUTAIONIUX. 3apOABIIIEBhIE JUCTKU (TracTpyJisiiusi). 3akiagka
OpPraHOB M TKAaHEW U3 3apOABIIIEBBIX JIMCTKOB. DB3auMHOE BIHUSHHUE YacTen
pa3BUBAIOIIETOCS 3apoiblia (3MOpUOHANIbHAS UHAYKIMSA). 3aKIajKa MjaHa CTPOCHUS
KUBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKHUX B3aMMOJECWUCTBUN T'E€HOB. BiusHue Ha
SMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButrue xuBOTHbIX. [locTamMOpuoHanbHBIM nepuon. Ilpsamoe wu
HernpsiMoe pa3BuTHe. Pazputue ¢ MmeraMopdo3oM y 0ECIO3BOHOUYHBIX U MTO3BOHOYHBIX
KUBOTHBIX. buonorndeckoe 3HAYEHHE TMPSIMOrO W HENPSIMOIrO pPa3BUTHS, UX
pacnpocTpaHeHue B Nnpupojie. Tumbsl pocTa KUBOTHBIX. DaKTOpPbl PETYISILIMM POCTa
KUBOTHBIX M uenoBeka. CTaauu MOCTAIMOPHUOHAIBHOTO PA3BUTHUS Y JKUBOTHBIX U
yenoBeka. [lepuonbl oHTOreHesa venopeka. CTapeHne U cMepTh Kak OMOJOTUYECKHUE
MPOIIECCHI.

PasmHoxenne u pasButue pacteHuil. ['amerodputr u cmnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuii. OOpa3oBaHue CIop B Ipoliecce Meio3a. ['lamerorenes y
pactreHuii. OIUIOJOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OPraHu3MoOB. J[BoitHOE
OTUIOJIOTBOPEHHE y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMCHHU.

MexaHu3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCcTpamuun

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

Tabmuuer u cxembl: «BereratuBHoe pasmHoxkeHue», «Tumbl Oecronoro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBI»,
«Pa3MHOXeHHE THApB», «Meio3», «XpomocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U crnepmaTto3onaa», «OCHOBHBIE CTaauud OHTOreHesa», «lIpsmoe wu
HenpsIMOE pa3BUTHE», «Pa3BuTHe Malickoro xxyka», «Pa3purne capanum», «Pa3Butue
JATYIIKWY, «J{BOITHOE OIUIOIOTBOPEHUE Y LBETKOBBIX pacTeHUi», «CTpoeHne ceMsH
OJHOJOJIBHBIX W JBYAOJIBHBIX PACTCHUN», «KU3HEHHBIM LHUKI MOPCKOW KaIyCTbD»,
«OKW3HEHHBIN LUK MXa», «KU3HEHHBIM LUK MArOPOTHUKA», «KU3HEHHBIN UK
COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpEnaparsl SHIEKICTOK U
CIIEpMAaTO30MI0B, MOJENb «L{MKJI pa3BUTHS JIATYLIKI.

JlaGopaTropHasi paGora «/3yueHue CTPOCHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IlpakTuueckass padora «BbIsBlIeHHE TMPU3HAKOB CXOJICTBA 3apOJIbIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas pab6ora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. T'eHeTMka — Hayka O HACJEICTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB
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HcTopus cTaHOBIEHUS U pa3BUTHUS TEHETUKU Kak Hayku. Pabotel I'. Mennens, I
ne ®pusa, T. Moprana. Ponb 0oTeuecTBEHHBIX YUYEHBIX B Pa3BUTUU T'€HETUKHU. PaboThI
H. K. Konsuosa, H. 1. Basunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 0. A.
Oununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUUYECKHE TOHATUS U CHUMBOJBI. ['OMOJOrMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, AQJIbTEPHATUBHBIC IMPU3HAKU, JAOMHUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, TeTePO3UroTa, YMUCTasl JIMHUS, THOPUIBI, TE€HOTHUII, (EHOTHIL.
OCHOBHBIE METO/Ibl TCHETUKH: TUOPUAOIOTHUECKUM, ITUTOJTOTUYECKUHN, MOJICKYJISIPHO-
TEHETUYECKUM.

JdemoHcTpanumn

IToptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
Basuiios, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEITUBaHUS.

JlabopaTtopHass  pab6ora  «/[po3oduna Kak  OOBEKT  TEHETHUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. llepBblii  3akoH MeHaenss —  3aKOH
eauHooOpasusi TUOPHUAOB TEPBOTO MOKojeHus. [IpaBuno momunupoBanusi. Brtopoit
3aKkOH MeHzenss — 3aKOH pacleIUIEeHWs NpU3HAKoB. lluToormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpEIMBaHusl. [ MoTe3a YUCTOTHI TaMeT.

AHanu3upyroniee ckpemuBaHue. I[IpomMexyTOUHBI XapakTep HacleJOBaHUS.
Pacuiemnienrie npu3HakoB IPU HEMTOJIHOM JOMHUHUPOBAHUU.

JlurubpunHoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHUs NMPU3HAKOB. [luTOIOrNYeCKre OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.

CueruieHHOe HaclienoBaHue mnpu3HakoB. PaGorer T. Moprana. CuerieHHOe
HACJIEOBAaHUE T'€HOB, HAPYIIECHUE CLETUICHUSI MEXAY F€eHaMH. XPOMOCOMHAsI TEOPHS
HACJIEJCTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIH MEXaHHM3M OIPEIEICHUs MoJjia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbI MoJ. |'eHeTuueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'eHoTun kak nenoctHas cucrema. llnenoTponus — MHOXKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHbIM  auienu3M. B3auMonelcTBHEe  HEaUIENbHBIX  T'E€HOB.
KommnementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb PA3BUTHS PACTCHUM, KUBOTHBIX M UYEIIOBEKA, & TAKXKE
(U3HOTOTHYECKUX TPOIIECCOB, TIOBEICHUS W KOTHUTUBHBIX (yHKIMHA. | 'eHeTnueckue
MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3fUH — Mapa3uT» H

«XO3MH — MHUKpoOMOM». ['eHeTHdeckue acmeKThl KOHTPOIS W HW3MEHCHHS
HACIIEJICTBEHHOM MH(POPMAIUU B OKOJICHUSX KJIETOK U OPTraHU3MOB.
JdemoHcTpanumn
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IToptpetsl: I'. Menaens, T. Mopras.

Tabmuupel u cxembl: «llepBblii U BTOpoW 3akoHbl Menaens», «Tpetuil 3akoH
Mengens», «AHaIM3UpyOIIEe CKpelmuBanue», «Hemnmomnoe moMUHUpOBaHHE,
«CuernjieHHOe Hacjel0BaHUE TMPU3HAKOB Yy JApo3oduisly, «l'eHeTuka moiay,
«Kapuotun  uyenoBeka», «Kapuotun  apozodunb», «Kapuotum  OTHUIBD,
«MHOXXECTBEHHBIN alJIennu3M», «B3anMOICCTBUE T€HOBY.

O6GopynoBaHue: MOJENIb JJIsl JEMOHCTpAIlMK 3aKOHOB €IMHO00pa3usi THOPHUIOB
MIEPBOro MOKOJIEHUS U PACIICIUICHUS NPU3HAKOB, MOJEIb JI AEMOHCTPAIMU 3aKOHA
HE3aBUCHUMOT0 HACJIEIOBAaHUS MPU3HAKOB, MOJIENIb JISI JEMOHCTPALIMU CLETUIEHHOTO
HaCJIeJOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapart: «Jlpo3odumar.

IIpakTnueckas  padora  «/3ydyeHwe  pe3ynbTaTOB  MOHOTHOPHUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTuueckas padora «M3ydeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIMBAHUS
y IPO30(HIIBI».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenpl npu  GopMupoBaHum (HEeHOTHUIIA.
N3MeHunBOCTh Npu3HAKOB. KaueCTBEHHBIE M KOJIWYECTBEHHbIC MpPU3HAKUA. Bujbl
W3MEHUYHUBOCTH: HEHACIICICTBEHHAs! U HACJICICTBEHHAS.

MoaudukanuonHass  WM3MEHYUBOCTH. Poib  cpeapl B (popMHpOBaHHH
MoaupUKaIMOHHON n3MeHunBocTH. HopMa peakiuu npusHaka. BapuaninoHHbId psag u
BapuanuonHas  kpuBas (B.  Horamncen). CpoiicTBa  MOAMUKAITMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass M3MEHUYMBOCTHb. (CBOWCTBA T'€HOTUINMYECKONM H3MEHUYMBOCTH.
Buipl reHOTUTIHYECKOM H3MEHUYUBOCTH: KOMOMHATHUBHAS, MyTaIlMOHHAS.

KomOuHaTuBHasT W3MEHYHWBOCTH. Melo3 H TOJIOBOM MpoIecC — OCHOBA
KOMOWHATUBHOU W3MEHYHUBOCTU. P0JIb KOMOMHATUBHON H3MEHUYMBOCTH B CO3IaHHU
T€HETUYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JTHOrO BUA.

MyTtanuoHHass W3MEHYMBOCTb. BHABI MyTanuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHblE U UHAYLUPOBaHHbIE  MyTauuu. SaepHsle U
uuroruiazMatTuieckue myrtanuu. CoMarthdeckue W MoJIoBble MyTauuu. I[IpuunHbl
BO3HUKHOBEHUSI MyTalluii. MyTareHsl U UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O TMpolecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJEICTBEHHOM
m3menunBocty (H.W. BaBunoB). BHesigiepHas U3MEHUYMBOCTD U HACIIEICTBEHHOCTb.

Onuecenemuxa U  INUSEHOMUKA, PpOJb  INUSEHEMUYeCKUX  (Gaxkmopos 8
HACe008aAHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumer w cxembl: «Buapl  m3MeHUMBOCTHY»,  «MoauduKarmoOHHAS
M3MEHUYMBOCThY, «KOoMOMHATUBHAs H3MEHUYHMBOCTBHY», «Meio3y, «OIrioa0TBOpEeHHE,
«I"eneTnueckue 3a001eBaHuUs YeIOBEKa», « Buapl myTaruiiy.
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O6opynoBaHue: >KUBble W TrepOapHbIe 3K3EMIUIIPbl KOMHATHBIX pPACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlabopaTopHas pabora «lVccieqoBaHue 3aKOHOMEPHOCTEM MOAU(PUKAITUOHHOM
M3MEHYMBOCTHU. [IocTpOoeHrE BaprallMOHHOIO PsAla U BAPUALMOHHOU KPUBOWY.

IIpakTuueckass padora «Myrtanuu y  1gpo3oduibl  (Ha  TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuotun uyenoBeka. MexayHapoaHass TporpaMma HCCIEAOBAaHUS TE€HOMA
yesioBeka. MeTo/ibl U3y4YEeHHS] TeHETUKU 4YesIOBEeKa: MeHealOTMUeCKUid, OJIM3HEIIOBbIN,
ATON€HETUYECKUHM, MOMYISIHUOHHO-CTATUCTUYECKU, MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMEHHOE  OMNpEeNeNICHuEe  TEeHOTUIA:  IOJHOT€HOMHOE  CEKBEHHPOBAHUE,
TEHOTUIIUPOBAaHUE, B TOM yucie ¢ nomoueto [I[P-ananmu3a. HacnencrBennsie
3a00JeBaHMUsl 4YesloBeKa. ['©@HHbIe W XPOMOCOMHBIE O00JIe3HU dYesoBeKka. bosesnu ¢
HACJICICTBEHHOW MpEeIpacloiO)KEHHOCThIO. 3HAYEHWE MEAUIMHCKOW TE€HETUKU B
NPEAOTBPAIICHUH U JICUCHUM TEHETUYECKHX 3a00JeBaHMM dYeyoBeka. Meauko-
F€HETHUYECKOE KOHCYJIbTUpOBaHUE. CTBOJIOBBIC KIETKU. [lOHSATHE «TE€HETUYECKOro
rpy3a». DTUUYECKHE aCIEeKThl UCCIAEAOBAaHUM B OOJACTH PEAAKTUPOBAHUSI TeHOMA U
CTBOJIOBBIX KJIETOK.

I'enetnyeckne (HakTOphl TMOBBINIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
¢uznueckoMy U XUMHYECKOMY 3arps3HEHUIO OKpyXkarouied cpeabl. [ enermueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmuuer u cxembl: «Kapuotun uenoBeka», «MeToapl U3Y4YEHHS] T€HETHKU
yesioBekay, «I eHeTndyeckue 3a00JIeBaHUs YETIOBEKaY.

IIpakTuyeckasi padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JlomecTukamusi U CeNneKkus. 3apOoXkKICHUE CEJEKINU M JOMECTHUKALMKU. YUYEHHE
H. U. BaBuiiosa o LlenTpax npoucxoxaeHus 1 MHOT000pa3us KyJIbTyPHBIX PACTCHUH.
Ponb cenekiuu B CO3JaHUM COPTOB PACTEHUM M MOpOA *KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHUX PsIIOB B HacieACTBEHHOM u3meHuumBoctu H. W.
Basumona, ero 3HaueHue 115 CEIESKITMOHHON pabOTHI.

Meronbl  CeNeKIMOHHOW paboThl. MCKycCTBEHHBIN OTOOp: MAacCOBBIA U
WHIUBU1YaJbHBIM. DTarbl KOMOUHAIIMOHHOW celiekiuu. VIcpiTaHue Mpor3BOAUTENICH
Mo notoMctBy. OTOOp MO TEHOTUIY C MOMOIIBIO OLUEHKU (DEHOTHIIAa MOTOMCTBA U
oTOOp 1O reHoTHUITy ¢ TomoIbpio ananm3a JIHK.

MckyccTBEHHBIM MyTareHe3 Kak METOJ CEJeKIIMOHHOW paboThl. PagmaninoHHbIM
¥ XMMUYECKUI MyTareHe3 Kak UCTOYHHK MYTAIMA y KyJbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEIAKTUPOBAHUS U MeTO/10B pekoMOuHaHTHRIX JIHK nist
MOJYYEHUSI HCXOTHOTO MaTepuaa sl CEJICKIHH.
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[lony4yenue nonumiaonioB. BuyrpuBnaoBas rudpunuszanus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wi UHOpuauHTr. HeponcTBeHHOE CKpeliuBaHHWe, WU ayTOpPHUJIUHT.
I'erepo3uc u ero mpuumHbl. lcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuauzanus. IIpeogonenne Oecryioauss MEXKBHUIOBBIX THOPHUIOB. JlOCTHXKEHMS
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1€HAsl PeBONIOYUSLY.

CoxpaHeHue U U3YyYEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U HUX
JTUKUX pOAWYEH JJIs CO3JaHUsl HOBBIX COPTOB M THOPHUIOB CEIHCKOXO3SMCTBEHHBIX
KyJIbTYyp. MH3yuenue, coxpamnenue u ynpasieHue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBIX 6  YeNAX — VIAYYULeHUs
CYUecmeyiomux U Cco30aHus HOBbIX HOPOO, JTUHUL U KPOCCO8, 6 MOM UUcCle C
NPUMEHEHUEM COBPEMEHHbIX MEMO008 HAYYHbIX UCCAe008AHUU, Nepedosblx uoet u
NepCneKmueHbIX MexHoaA02UlL.

JdemoHcTpanuun

IToptpersi: H. M. BaBunos, W. B. Mwuuypun, I'. /. Kapneuenko, II. IIL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmunpl 1 cxembl: «lIeHTpPBI MPOUCXOXKICHUS U MHOT000pa3usi KyJbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKHUX PSAOB B HACIEICTBEHHONM HW3MEHUHUBOCTH,
«Metogsl cenexkuuny», «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yueHHe COPTOB KyJIbTYPHBIX PACTEHUWA M TOPOL
JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbl WU JOCTHXKEHHUSI CEJNEKLIMH PpAcTEeHH u
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, TUNIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN
Y4acCTOK, B TEIUTMYHOE XO3SIIICTBO, B TAOOPATOPUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO
LEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTh, HUCIMOJIb3yeMble B OHMOTEXHOJOTUM, — KIETOYHBIE UM TKAHEBBIC
KYyJbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTepUCTHUKA. TpagullMOHHAss OMOTEXHOJOTHS:
xJieboneveHue, MOJIy4YCHUE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEJIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJOTUYECKUX  TEXHOJIOTHIA.
[IpousBosicTBO O€nKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTUM M HHCTPYMEHTOB LEJICHANPABICHHOTO HW3MEHEHUS H
KOHCTPYMPOBAHHSI T€HOMOB C LEIbI0 NOJYYEHHUS OPraHU3MOB U HMX KOMIIOHEHTOB,
COJIeprKallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE MY TH.

Knerounass wuxenepus. MeToabl KynbTypbhl KJIETOK M TKaHEHM pACTEHUN U
KUBOTHBIX. KpmoOGanku. Comaruyeckas TuHOpUAM3ANMs HW  COMATHUYCCKHM
smOpuoreHe3. lcmonp3oBaHue TaIUIOWJOB B CENEKIHWH pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumel. Fcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE  OIUIOJOTBOpPEHHME. PeKOHCTpyKIus
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SANLEKICTOK W KIOHUPOBAaHUE JKUBOTHBIX. MeToh TpaHCIUIAHTalUU sAep KIETOK.
Texnonozuu 0300posaeHus, KyIbMUSUpOBAHUs U MUKPOKIOHANLHO20 PA3SMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TI€HHas UWHXeHepusa. VICKyCCTBEHHBI CHUHTE3 TI€Ha W
koHcTpyupoBanue pexkomMOuHaHTHBIX [IHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUS U TIEPCIIEKTUBBI XPOMOCOMHOM M T'€HHOW MHXKEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEMbl TCHHOW MHKEHEPHH.

Menuuunckue OuorexHonoruu. IloctreHomuHas uudpoBas meaununa. [ILIP-
JTUarHocTuka. MeTa0oJIOMHBIA —aHaldu3, TEHOICHTPUUECKUNM aHajdu3 mpoTeoMa
YeJ0BeKa Ul OLIEHKHU COCTOSIHUS €ro 310pOBbs. VCIOIb30BaHUE CTBOJIOBBIX KJIETOK.
Tapretnas Tepanusi paka. 3D-OumoumkeHepus ansg pa3paboTku (QyHAaAMEHTAIbHBIX
OCHOB MEJIWLHUHCKUX TEXHOJIOTUM, CO3/1aHUSl KOMIUIEKCHBIX TKaHEW COYETaHHEM
TEXHOJOTUN TPEXMEPHOro OUONPHUHTHHIa M ckad@oaguHra ajisg peuieHus 3aaad
IIEPCOHAIN3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C LEJIbI0 o0ecneyeHus: KOMOWHUPOBAHHOMU
3amuThl 0T Bo3Oymuteneit OPBU, ycraHoBieHHME MOJIEKYJSPHBIX MEXaHU3MOB
¢ynxumonupoBanust PHK-conepkamux BUpYycOB, BBI3BIBAIONIMX 0OCO00 OMAacHbIC
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnauubr u cxemsl: «lcrosib30BaHHE MHUKPOOPTaHU3MOB B IMPOMBIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

Jkekypeusi  «buorexHonoruss — BaXKHEWIIas [POU3BOJUTENbHAS  CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO Y.

11 KIJACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJILMOHHBIX MpeICTABJIeHHIl B
onosiorum

OpomonmonHas  teopuss Y.  JlapBuHa. IIpeAnochbUIkKM — BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AearenbHocTh Y. JlapBuHa.

JIBrkyniue cuibl 3Bojironuu BUaOB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
Pa3MHOXXEHUSI ~ OpPraHU3MOB,  HAcCJEACTBEHHAass  U3MEHYMBOCTb, Oopnba  3a
CYILIECTBOBAHUE, €CTECTBEHHbIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTndeckoit Teopuu 3Bomonun (CTI). HeiitpansHas Teopus
sBomoIuu. CoBpeMeHHass 5BOJIONMOHHAS OWOJOTHs. 3HAYEHHE DSBOJIOIMOHHON
TeopuHr B (DOPMUPOBAHHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanumn
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[Toptpetsr: Apuctorens, K. Jlunuen, XK. b. Jlamapk, D. XK. Cenrt-Unep, XK.
Krosee, Y. JlapBun, C. C. UerBepukon, M. U. [lImansraysen, [x. Xongein, . K.
benses.

Tabmuuel u cxemsl: «Cucrema xxuoid npupojsl (no K. Jlunuero)», «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm QopMUpOBaHHUS HPUCIOCOOJECHUN Yy
pacteHuil u kuBOTHBIX (Mo Jlamapky)», «KapTta-cxema mapupyra nmytemectBus Y.
Hapsunay, «Haxonku Y. JapBunay», «®opmbl 60pp0bI 32 cyniecTBoBaHuEY, «Ilopoabl
rony0ei», «MHorooOpa3zue KyiabTypHbIX (opm KamycTel», «llopoasl aoMamHux
KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOUIEHHUS ABWKYUIUX CHJI 3BOJIOUUN», «OCHOBHBIE MOJIOKEHUS CUHTETHYECKON
TEOPHUH IBOJIFOLIAN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsiuus kak d3JieMEHTapHas €IuHHLA 3BOJIOUUMU. COBPEMEHHBIE METOJBI
OLICHKM TE€HETHYECKOro pa3zHooOpa3us M CTPYKTyphl mnomyisuui. HW3meHeHue
reHopoHIa TOMyNAIMH KAaK dJEMEHTApHOE HSBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble  (AKTOpbl  (IBHIXKYIIME CHJIBI) 3BOJIONHMH. MyTalmOHHBIN
npouecc. KomOunatuBHass  u3MeHuuMBOCTh. Jlpeiid reHoB —  ciiydaiiHble
HEHAINPABJICHHbIE M3MEHEHUSI YacTOT ajuiesied B monmyisiuuax. DPQeKkT ocHoBaTels.
Opdexm bymwinounoeo copaviuka. CHudcenue 2eHemuiecKko20 pazHooopasusl:
npuuunsl u creocmsus. Ilposerenue sgpgpexma Opetigha 2enos 6 OOILUUX U MATBIX

NONYAYUSX. Murpanumu. Nzonsamus TTOITYJISAIAM: reorpaduyeckast
(mpocTpaHcTBeHHas ), Onosoruueckas (pernpoayKTuBHas).

EcrecTtBenHbiii  oT0Op — HampaBisoonmid ¢akTtop dBomONHH.  DOpPMBI
€CTEeCTBEHHOTO  OTOOpa:  JBIDKYIIUH, CTAaOMIM3UPYIOUINHA,  pa3phIBAIOIIUI

(mm3pyntuBHbIii). IlomoBoit oT6op. BO3HMKHOBEHHE U HBOMIONMS COIHATBLHOTO
MOBE/ICHHSI )KUBOTHBIX.

[IpucnocoOneHHOCTh ~ OpPraHU3MOB ~ KaK  Pe3ylbTaT  MHUKPOIBOJIOIHUH.
Bo3HukHOBeHHE MPUCTIOCOONICHUN Yy OpraHu3mMoB. ApoMopdo3bl ¥ HAMOATANTAIIH.
[Tpumepsl TpHCTIOCOOJICHNI Y OPTaHU3MOB: MOPQOJIOTHUECKHE, (PU3NOIOTHIECKHE,

OMOXMMUYECKHE, ITOBEJICHYECKUE. OTHOCUTENBHOCTD IPHUCTIOCOOJIEHHOCTH
OpPraHu3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpazoBaHume Kak pe3ynbTat
MUKpO3BOMOIIMHU. M3omsiust — wimoueBod  (akTop BumooOpaszoBanus. I[lytu u

crocoObl BU000pa30BaHus: ajuionarpuyeckoe (reorpaduueckoe), CUMIATPUUECKOE
(9KOJIOTUYECKOE), «KMTHOBEHHOEY (MOJMUILTIONU3alus, Tuopuausanus). JnureapHocTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponp »BOIOLIMOHHON OHOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXpaHEHHUS
OuopazHooOpaszusi. MUKPOIBOJIIONMA U KOIBOJIOIHUSA NApa3uTOB U MX XO35EB.
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Mexanu3Mbl GOpMHUPOBAHUS YCTOMYUMBOCTH K AHTUOMOTHKAM M CHOCOOBI OOpPBOBI €
HEW.

JdemoHcTpanuun

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

Tabmuupl u cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY, «llomynsnuroHHas
CTpyKTypa Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaiinOepra», «lBuxyiiue
CWJIBl JBOJIIOLMHNY, «DKOJOTMYEcKass HU30JSALUs TOMyJIsUUN CeBaHCKOW (dopenny,
«['eorpadpuyeckas U305LMA JTUCTBEHHULIBI CUOMPCKON M JIMCTBEHHHUIIBI AAypCKOIl»,
«ITonynsIIMOHHBIE BOJIHBI YUCJICHHOCTH XMIIHUKOB M XepTB», «Cxema IeHcCTBUA
€CTECTBEHHOT0 0TOopa», «PopmMbl OOpPHOBI 3a cylecTBOBaHuEe», «MHIyCTpUanbHbIN
MenaHu3My, <« KuBble uckonaembiey, «[loKpoBUTEIBCTBEHHAs OKpacKa >KUBOTHBIXY,
«IIpenynpexnaatoniasi OKpacka JKMBOTHBIX», «DHU3HOJOTHYECKHUE —aJanTalun,
«IIpucrnocoOaeHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCTH», «Kpurepuu Bumar,
«Buabl-gBoitHukn», «CTpyKTypa BUJa B mpupojse», «CrnocoObl BUA00Opa30BaHUS»,
«['eorpadmyeckoe BHUAO000pa3oBaHHe TPEX BUAOB JaHABIIICHY, «IKOJIOTHYECKOE
BUI000pa3oBaHue BUIOB CUHUID, «[lomumimonnsl pacteHuit», «KamycTtHo-peaedHblit
TUOPHIY.

O6opynoBanue: repdapu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, yydeja MTUIl U
3Bepell ¢ MpUMepaMU PA3THYHBIX MPUCIOCOOTICHHUH, Yyyena MTULl U 3BEepell pa3HbIX
BUJOB, TepOapuu pacTeHUd OJU3KUX BUIOB, OOPA30BABIIMXCS Pa3TUYHBIMU
crocobamu.

JlaGopaTopHas padora «BplsiBIeHHE U3BMEHYUBOCTU Y 0COOEH OJTHOTO BUIA.

JlaGopaTtopuas padora «lIpucnocobneHus opraHM3MOB M WX OTHOCHUTEJIbHAs
11E7€CO00Pa3HOCThY.

JlabopaTtopHass paGora «CpaBHeHHE BHJIOB TI0 MOP(HOIOTHUCCKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJilouus U €€ pe3yJbTaThl

Mertoasl uzyueHus MakposBoJronuu. [lanmeoHTonornyeckue MeToabl M3y4EHHUs
sBosoniuu. Ilepexoausie GopMbl 1 PUIIOreHETHUECKUE PsIIbl OPTaHNU3MOB.

buoreorpadguueckue Metoasl n3ydenus 3Bononun. CpaBHeHue Giopsl U GhayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Buabl-sHAEMHUKH U
PEJHKTHI.

DOMOpPHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(]OIOrHuecKkre MeETOAbl H3yYCHUS
IBOJIIOLMU. ['€HeTHYeCKHe MEXaHW3Mbl 3BOJIOLMHM OHTOIE€HE3a M  IMOSBICHUS
HBOJIFOLIMOHHBIX HOBILECTB. | 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpPraHbl. PynuMeHTapHbIe
opraibl ¥ araBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,  OHMOXUMHUYECKHE U
MaTeMaTU4eCKUe METOJIbl U3ydeHUs IBOJIIOLUHU. ['oMonornunbie reHsl. COBpeMEHHbIE
METO/IbI TOCTPOCHHUS (PUITOTEHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIIOLUS TEHOMOB.
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OO6mue 3akoHOMEpHOCTU (TIpaBWiIa) H3BOJIONUU. [Ipunyun cmenvl GyHKYUL.
HeoOpaTtumocTs 3BosouMH. AJanTuBHas paauauus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIAH.

JdemoncTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl U cxembl: «DUITOTEHETUYECKUN PsiA JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yorIe smiepb», «Creronedanb», «Puanoguteny, «CeMeHHbIC TATOPOTHUKN,
«buoreorpaguueckre 30Hbl  3emun», «/pelid KOHTUHEHTOB», «PeIHKTHI»,
«HavanpHple cTaguu HSMOPHUOHAIIBHOTO Pa3BUTHUSI TTO3BOHOYHBIX  KUBOTHBIXY,
«'oMoJIOTHYHBIE W  aHAJOTUYHBIE  OpraHbly, «PyIaUMEHTHI», «ATaBU3MBIY,
«XpoMOCOMHBIE HA0Opbl 4YeJIOBEKa W IUMIaH3e», «[J1aBHbIE HaIMpaBIICHUS
HBOTIOIUNY, «O01111e 3aKOHOMEPHOCTH IBOJTIOIII.

O6GopynoBaHue: KOJJIGKIIMU, TepOapuu, MYJBSDKHM HCKOMAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAapHBIX OpPraHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

Hayuynbie rTHIOTE3bI TPOUCXOXKIAEHUS SKM3HM Ha 3emie. AOHOreHe3 U
nancriepmusi. JloHay4dHbIE TPEACTaBICHUS O 3apOXKIACHUHM KU3HU (KpPEallMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS JKU3HU U €€ OMpoBEep)KeHHEe ombiTamMu O.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sKMU3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpPraHUYECKOW sBodtouMU. [lnaHerapHas (reojoruyeckas)
ABOJTIOIMSI. XUMUYECKash SBONIONUS. AOMOTEHHBIM CUHTE3 OPTraHMYECKUX BEIIECTB U3
Heoprannueckux. OmpiT C. Mwmmiepa u I'. Opu. OOpa3oBaHue MOIMMEPOB W3
moHoMepoB. KoaniepBatnas runote3a A. 1. Onapuna, runore3a nepBUYHOTO OyIhOHA
Jlx. Xonpaeina, renetndeckas runore3a I'. Mémrepa. Pu6osumsr (T. Yek) u runotesa
«wmpa PHK» V. Tunbepra. ®dopmupoBanne MeMOpaH U BO3HHUKHOBCHHE
IPOTOKJIETKHU.

Ucropus 3emin u metonsl €€ n3ydeHus. VMckonaeMble OpraHM4ecKUe OCTATKH.
I'eoxpononorust u e€ ™eronbl. OTHOcHWTeNnbHAss W a0CONIOTHAS TEOXPOHOJIOTHS.
['eoxpoHosornueckas mKama: 30Hbl, 3Pbl, IEPUOIBI, STTOXHU.

HauanbHapie 3Tanel oprannyeckoi 3Bostonuu. [losiBiieHne M 3BONIOLUSA TIEPBBIX
KJIETOK.  DBONIONUS  MeTabonu3Ma. BO3HUKHOBEHHE  MEPBBIX  DKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIC OMOMUIEHKH KaK aHAJOT TMEpPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOIUOHHOE MPOUCXOXKICHHE
BUpycOB. llpoucxoxkaeHue  MHOTOKIETOYHBIX  OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE JTalbl JBOJIOIUU BBICIIMX pacTeHUU. OCHOBHBIE apoMOpP(hO3bI
pactenuid. Beixoa pacrenuid Ha cymy. [losgBiaeHne cnopoBBIX PaCTEHH U 3aBOCBAHUE
nmu cymi. CemeHHble pacTeHus. [[poucxoxaeHne NBETKOBBIX PACTCHUM.
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OCHOBHBIE JTamnbl HBOJIOIUU KUBOTHOTO Mupa. OCHOBHbIE apoMop(do3bl
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBICHHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBble XKUBOTHBIE. KU3HB B BOAE. DBOJIOLHUS IMMO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuii u pentunuid. [IpoucxoxaeHne MICKONUTAIOMUX U TTHUIL.
[Tpuniun kmroueBoro apomopdoza. OcBoeHue O0ECro3BOHOYHBIMU U MO3BOHOYHBIM U
KUBOTHBIMU CYIIU.

PazButHe %u3HM Ha 3emile IO ApaM U MEPUOJAM: apXeil, TPOTEPO30M, MaNIe030M,
Me3030M, KaitHOo301. OO0Ias XapakTepucTUKa KiIuMaTa U TeoJOTMYECKUX MPOIIECCOB.
[TosiBieHHre U pacuBET XapaKTEPHBIX OPTaHU3MOB. YTIIEOOpa3OBaHUE: €r0 YCIOBUS U
BJIMSIHUE Ha Ta30BbII COCTaB aTMOC]EPHI.

MaccoBble BBIMUPAHHS — DKOJOTMYECKHE KpU3HCHl mpouuioro. [IpuunHbel u
CIEJCTBUS MAcCOBbIX BbIMUpaHU. COBPEMEHHBIN JKOJOTMYECKUN KPU3HUC, €ro
ocooenHoctu. [Ipobiema coxpanenust brnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa opraHudeckoro wmwupa. I[lpuHnunsl knaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanumn

IToptpetrsr: @. Penn, JI. Cnannanuanu, JI. Ilacrep, M. . Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunpl u cxembl: «Cxema ombita @. Peguy», «Cxema omnbita JI. Tlactepa mo
U3YUYEHUIO CaMO3apoKIeHUs Ku3HN», «Cxema onbita C. Mumnepa, I'. FOpu», «9Ttanbl
HEOpPraHMYECKON 3BoJIroLMN», «l'eoxpoHosornueckas mkana», «HadansHble dTansl
OpraHUYecKoi 3BOIIOLUNY», «CxemMa 00pa30BaHUS dYKAPUOT MYyTEM CUMOUOTEHE3a»,
«Cuctema >kuBOW TpUpPOAb», «CTpoeHue BUpYyca», «ApoMopdo3bl pacTeHUN»,
«Punnouts», «OTHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOYHBIE BOJOPOCINY,
«Mxu», «llanopotHukm», «l'omoceMeHHble pacTeHus’», «Opranbl LBETKOBBIX
pacteHui»y, «Cxema pa3BUTUS KUBOTHOTO MHPa», «ApoMOpdO3bl >KUBOTHBIX),
«IIpocrenmue», «Kumeunononoctueie», «llmockue wyepBu», «HUineHUCTOHOTHEY,
«Pw10BI», «3emHOBOMHBICY, «lIpecMbikaromuecs», «IITuipy, «MiekonmuTaromue,
«Pa3BUTHE KU3HU B apXEUCKOM 3pe», «Pa3BuTHe XKU3HU B IMPOTEPO3OMCKOM 3IpER,
«Pa3BUTHE XU3HM B MAIECO30MCKON 3pe», «Pa3BuThe XU3HU B ME3030MCKOU 3pey,
«Pa3BuTue XKU3HU B KallHO30MCKOUN 3pe», «CoBpeMeHHasi cUcTeMa OpPraHuYeCKOro
MHUPAY.

O6opynoBanue: repbapud pacTEHUN  Pa3TUYHBIX  OTIEIOB, KOJIJICKIIUU
HAaCEKOMBIX, BJIQ)KHBIC IIPENApaThl XWBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIHUH
WTJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX XWBOTHBIX, Uydesa NTUIl U 3BEPEH, KOJUICKIINU
OKAMEHEJIOCTEH, TMOJE3HbIX HCKOMAEMBIX, MYJSDKM OpPraHMYECKHUX OCTATKOB
OpPraHu3MOB.

BupryanbHas snaGopatopHasi padora «MojenupoBaHue oOmnbITOB Musepa—
IOpu 1o u3ydeHuto aOMOr€HHOr0 CHUHTE3a OPraHMYEeCKUX COEJUHEHHUIN B MEPBUYHOU
atMocdepe».
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Jlaboparopnass pabGora «l3ydyeHne W ONUCAHUE WCKOMAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «M3yyeHne ocOOEHHOCTEN CTPOEHUS PACTEHUI pa3HBIX
OTJZIEJIOBY.

IIpakTuueckass padora «/3ydeHue 0OCOOCHHOCTEH CTPOEHHUS IMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpouncxoxkaeHune yejioBeka — AaHTPOINOreHe3

Pasznensl u 3agaun anTpononorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE TMPEACTABICHUM O NPOUCXOXKIAECHUU 4YeNOBeKa. Pennrnosnsie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO 4eNloBEKa € KUBOTHBIMU. CHCTEMATHUYECKOE IOJOKEHUE YEIOBEKA.
CBHIETENBCTBA CXOJ/ICTBA YEJIOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-MOP(HOIOrHUECKHE,
AMOpUOTIOTrHYecKre,  (U3HOJIOro-OMOXMMHUYECKUe,  ToBeaeHueckue.  OTanyus
YeJI0BEKa OT KUBOTHBIX. [IpSIMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTre roJoBHOro MO3ra ¥ BTOPOil CHTHAJIbHON CUCTEMBI.

JBuxymue cuiibl ((pakTopbl) aHTPONOreHe3a: OMOJOTMYECKHEe, COLUAJIbHBIE.
CooTtHomieHre OMOIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAuM aHTpornoreHe3a. PaHHue uenoBekOOOpa3Hbe O00E3bsHbBI
(TPOKOHCYJIBI) ¥ paHHHME TIOHTUJIBI — OOIIME MPEIKH 4YeIOBEKOOOpa3HBIX 00€3bsSIH U
moJiei. ABCTPaJONUTEKH — JBYHOTME MNpEIKH Hrojei. YeaoBeKk yMmenblid, MEpBbIE
W3TOTOBIICHUS OpYyAUN Tpyna. UemoBek MpsMOXOISIIMA U MEPBBIA BBIXOJ JIFOJCH 3a
npenensl Adppuku. Yenosek redaenboeprckuii — oOmuUNA MPeIoK HEeaHIepTaIbCKOTO
YeJoBeKa M YEJIOBEKa pa3yMHOro. YenmoBeK HEaHIEpPTaIbCKUN KaK BHUJ JIIOJEH
XOJIOAHOTO KJInMaTa. Yea0BeK pa3yMHbIA COBPEMEHHOIO THUIIA, ICHUCOBCKUM YETIOBEK,
OCBOCHHE KOHTUHEHTOB 3a npeaenamu Appuku. [laneoreHeTnka u najaeoreHoOMHKa.

DBOJIONMSA COBPEMEHHOTO uejoBeka. EcrecTBeHHBIE OTOOpP B MOMYISIUSAX
geoBeka. MyTanmoHHBIN mporiecc U noumopdusm. [lonynsamuoHHbIe BOJIHBI, Apeid
TeHOB, MUTpaIus U «3(hPEeKT OCHOBATENS B MOMYJISAIUIAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckne pacel. llonstne o pace. bonpmue pacel: €BpoIeOUIHAs
(eBpaszmiickasi), aBCcTpajlo-HETpouAHasl (3KBAaTOpUalbHAasA), MOHTOJOWAHAs (a3MATCKO-
aMepukaHckas). Bpems u myTu pacceneHuss 4elioBeKa Mo IUiaHeTe. EAMHCTBO
yenoBeyeckux pac. Hayunas HecocTtosTensHOCTh pacu3Mma. [IpucmnocoOiaeHHOCTh
YelloBeKa K Pa3HbIM YCIOBHSIM OKpY’Karoliew cpenbl. BausHue reorpadudeckoit
cpenbl u aperida reHoB Ha MOPGHOIOTHIO U (PU3HOJIOTHIO YETOBEKA.

MexauCIMIUIMHAPHBIE METOIBI B GU3UIECKON (OMOTOTHYECKOM) aHTPOIOIOTHH.
DOBOJIIOIIMOHHAS AHTPOIOJOTUA M TaJCOAHTPOIOJIOTHUSI YEJIOBEUECKUX MOMYJISIUH.
buoconmaneable HCCIENOBaHUS NPUPOABl UesoBeKa. lccienoBaHne KOIBOJIIOLUUU
OMOJIOrMYECKOT0 U COIIMAIBHOTO B YETOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, A. . Poruackuii, M. M. I'epacumos.
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Tabmunpl 1 cxembl: «MeTOJbl aHTPOMOJIOTHNY, «['OJOBHONW MO3T ueloBEKay,
«YenoBekooOpa3Hble 00e3bsiHB», «CKeneT YeloBeKa M CKEJeT LIMMIIaH3ey,
«PyauMeHTBl M aTaBU3MBbI», «/BMXKylIME CUJIBI aHTPOMOTE€HE3a», « IBOJIOLIHUOHHOE
IpEBO  YeEJIOBEKa»,  «ABcTpamonuTek»,  «YemoBek  ymenslin»,  «Uenosek
npaMoxoaaimuiny, «JlenncoBckuii yenoek» «Heanaepranbub»y, «KpomMaHbOHIBIY,
«IIpegku yenoBekay, «ITarnbl IBOJIOLNHN YETOBEKa», «Pachl UeTOBEKay.

O6opynoBaHUE: MYJISIKM OKaMEHEIOCTEH, MPeAMETOB MaTepUAIbHOU KYJIbTYpPhI
MPEAKOB YeoBeKa, penpoAykuuu ((ororpaduu) kapTuH ¢ MUGPOIOTHUYECKUMU U
OMONENCKUMH  CIOK€TaMU  MPOMCXOXKACHUS 4yelnoBeka, (ororpaduu HAXOMOK
MCKOMA€MbIX OCTATKOB YEJIOBEKAa, CKEJIET 4YEJIOBEKa, MOJENb Yepena 4YejoBeKa U
yeperna IMHUMIAH3€, MOJEIb KUCTH 4YEeJIOBEKa M KHUCTHM IIMMIIAH3€, MOJEIU Topca
MPEJKOB YEJIOBEKA.

JlabopaTopHas padora «/3ydueHrue 0cOOEHHOCTE CTPOCHUS CKEJIeTa YeloBeKa,
CBSI3AHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «3ydyeHue F3KOJIOTUUECKUX aJlalTalluid 4eIOBEKa.

Tema 6. Jkonoruss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxsieHue u pa3BuTHe 3kosioruu B Tpyaax A. 'ymOonbara, K. @. Pynbse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Pa3znenbl u 3agaum 3KOJIOTHHU.
CB$13b DKOJIOTUHU C IPYTUMH HAYKAMH.

Metonbr skonoruu. IloneBble HaOMOAEHUA. OKCIEPUMEHTHI B OKOJOTHUHU:
OpupoaHble U J1abopartopHble. MogenupoBaHue B IKOJOTHH. MOHUTOPUHT
OKpY’KaroIel CpeIbl: JIOKAIbHBIN, pEerHOHATBHBIN U TJI00ATBHBIMH.

3HaueHUe  DKOJOTMYECKMX  3HAHMM  JUII  4YeJIOBEKa. IKOJIOTHUECKOE
MHPOBO33PCHUE KaK OCHOBA CBS3€H ueloBeyecTBa C mpuponor. DopmupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJIOTHYECKON I'PaMOTHOCTH HACEIICHHUSI.

JdeMoHCTpamuun

[Moptpetsi: A. I'ymbonpar, K. ®@. Pynbe, H. A. CeepuoB, O. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuiel u cxeMmbl: «Paszgensl skomorum», «MeToasl 3KoJoruuy», «Cxema
MOHHUTOPHUHTIA OKPYKAIOUIEN CPEIbD».

JlaGopaTropHasi padora «3ydyeHue METO10B HKOJOTMYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornueckne (GaKTopbl M 3aKOHOMEPHOCTH UX jaectBus. Knaccudukarms
HKOJIOTHYECKUX (DaKTOpOB: abmoTMyeckue, OMOTHYECKHEe, aHTpomoreHHbie. OO0rIue
3aKOHOMEPHOCTH JIeUCTBHS JKoynormdeckux (axropos. IIpaBunmo mumammyma (K.
npenrens, . JIubux). TonepaHTHOCTh. OBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHu3MBl.
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Abuotnueckue (axktopsl. CBET Kak 3Kosorudeckuil axrtop. [elicTBue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPAa HAa OPraHU3MBbl. DKOJIOTMYECKHUE TPYIIIBI PACTEHUN U
YKMBOTHBIX MO OTHOLICHUIO K cBeTYy. CUTHaJIbHAS POJib cBeTa. POTONEPUOAU3M.

Temneparypa kak »skonorudeckui ¢akrop. [lelictBue TemmepaTypsl Ha
oprann3mbl. [IOWKMUIOTEpMHBIE W TOMOWOTEPMHBIE OpPraHW3Mbl. ODBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocts kak skojormyeckuil ¢akrop. Ilpucnocobnenuss pacTeHHMR K
nojjiep ka0 BoaHoro Oananca. Kiaccudukanus pacteHuil mo OTHOIIEHHUIO K BOJE.
[Iprcnioco6enust > kUBOTHBIX K U3MEHEHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YIlHAs, IIOYBEHHAs,
TITyOUHHAasI MOJIOYBEHHA, BHYTPUOPTaHU3MEHHAS. DUBUKO-XUMUYECKUE
0COOEHHOCTU cpeji oOuTaHusi opranu3MoB. [IpucrnocobiieHrus opraHu3MoB K KU3HU B
pa3HbIX cpeaax.

buonornueckue putmbl. BHemHWe u BHyTpeHHHE pPUTMbL. CyTOYHBIE U
roiuuHble pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MCHECHHSIM
YCJIOBUH KU3HMU.

Kusnennsie ¢opmbl opranu3MoB. [lonsarue o xusneHHou dopme. JKu3HEHHBIC
dbopMBI  pacTeHMii: JIepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPaBHI,
OJIHOJIETHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTEI. OCOOEHHOCTH CTPOSHHUS M 00pa3a KU3HHU.

buotnyeckue ¢axktopel. Buabl OMOTHYECKUX B3aMMOJEHCTBUN: KOHKYpPEHLIHUS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm, koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3anMoJIeicTBUS (Tonmuyeckue, Gopudeckue, Gadbpudeckue). 3HaUeHUE OMOTHYECKUX
B3aUMOJICHCTBHM JJI1 CYIIECTBOBAHHUS OPraHM3MOB B cpene oOutanus. [IpuHImn
KOHKYPEHTHOT'O HCKJTFOUCHHS.

JdeMoHCTpamuun

Tabmuuer u  cxembl: «Okonoruueckue (akTopel», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemnokpoBHbIE
XKUBOTHBIE», «XOJIONHOKPOBHBIE JKHUBOTHBIE», «DU3HOIOrHMYECKHE aJarnTaluu
KUBOTHBIX», «Cpembl oOWTaHWS  OpraHu3moB», «buonmormueckue pUTMBIY,
«Kuznennsie Gopmbl pacteHuin», «KusHeHHBIE (HOPMBI KUBOTHBIX», «IDKOCHCTEMA
IIMPOKOJIIUCTBEHHOIO Jiecay, «IJKOCHCTEMA XBOMHOro seca», «llemn nuTaHus»,
«XunanaectBoy, «Ilapasutuzmy», «Konkypenmusa», «Cumonos», «KoMMmeHcamu3m.

O6opynoBanue: repOapuu pacTeHUH W IHKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTHYECKHX (DaKTOpoB, repdapuud  CBETOIIOOMBBIX,
TEHENIOOUBBIX W TEHEBBIHOCIUBBIX PACTEHHI, CBETOJIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHHs, repdapuu U KOJUJIEKIMH TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMUYMBBIX pACTeHUM, yydela NTUI U 3Bepei, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpodutam, kcepoduram, Me3opuTaM, KOMHATHbBIC
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pacTeHUsl JaHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpeaax,
repbapu W  KOJUIGKIMM PACTEHHH UM KUBOTHBIX, O00JaJalolUX dYepTamu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIIOBHM JKU3HU, repOoapuu U
KOJUICKIIMM PACTEHUM U JKUBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JTUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbisiBIieHHE TPUCTTOCOOICHUI OPTraHU3MOB K BIIMSIHUIO
CBETa».

JlabopaTopHasi padora «BbisiBIieHHE TPUCITOCOOJICHUI OPTaHU3MOB K BIMSIHUIO
TEMIIEPATYPhI».

JlabopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHHM U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Jkos0rusi BUAOB U MOMYJISILMIA

DKOJIOTMYECKUE XAPaKTEPUCTUKHU Tonmysiuu. [lomynsiiust kak Ovojornueckas
cucreMa. Ponb HEOTHOPOTHOCTH cpeibl, (puznueckux OapbepoB U OCOOCHHOCTEH
Ouosioruu BHUJAOB B (OPMUPOBAHWU TPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISITUH.
OcHOBHBIE TIOKA3aTeM MOMYJISIUNA: YUCICHHOCTD, TUIOTHOCTh, BO3PACTHAS U TTOJIOBAs
CTPYKTYypa, POKIaeMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIUS.

Dkoyiorudeckasi CcTpykrypa mnomyisuuu. OIeHKa YHUCICHHOCTH TOIYJISIIUH.
JluHaMuiKka TOMYJISAIMA M €€ peryisius. BHOTHYeCKUl TOTEHIMAN TMOMYJISIUU.
MopgenupoBaHue AMHAMUKU NONYyJANUU. KpuBBIE pocTa UYHUCIEHHOCTH MOIMYJISLUU.
KpuBbie BbDKMBaHMs. Perynauus dYHCIEHHOCTH TMOMYJSIUN: poiib  (DaKTOPOB,
3aBUCAIINX U HE 3aBUCALLUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTpaTEruu BUIOB (I- u K-
CTpaTeTHH ).

[TonssiTue 00 »sKoJlorMyeckod Hume BUpa. Mecroobutanue. MHoroMepHas
MoJiesb 3Kojornueckor Humum Jlx.M. XatunHcona. Pa3zmepbl 3K0JIOTHYECKON HUIIH.
[loTeHunanbHas U peanru30BaHHAS HULIY.

Buag kak cucrema mnomyisuuid. Apeanabl BUIAOB. Buabl M UX KHU3HCHHBIC
CTpaTeruy. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEICHUS U MHUTPALUi KMBOTHBIX. bruonornyeckue MHBa3uu
Yy’KEpOAHBIX BUIOB.

JdemoHcTpanuun

[Toptpert: Jx. Y. XaTunHCOH.

Tabmuiuet u  cXeMbl:  «OJKOJOTUYECKHE  XApPaKTEPUCTUKU  TOIMYIISIIUN,
«IIpocTpaHcTBEHHAs CTPYKTypa MOMyIsuumn», «Bo3pacTHble mUpamMuIbl MOMYISLIUN,
«CKOpOCTh 3acelieHHs] MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHuzmMaMun», «Mopenb
skosiorndyeckor Humu Jx. M. XaTynHcoHay.

O6opynoBanue: repbapun pacTeHHM, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopHas padora «lIpucmocobreHns ceMsiH paCTeHUN K PACCEICHHUIO.

Tema 9. Dkosorus coo01ecTB. IKOJOTHIECKHE CUCTEMBI.
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CooOmectBa opranu3MoB. buonenoz3 u ero crpykrypa. Cpszu Mexay
opraHu3MaMu B OHOLIEHO3E.

Dkocuctema kak oTkpbitas cucrema (A. Jlx. Tercnu). @yHKIIMOHATBHBIE OJIOKH
OpraHM3MOB B HKOCUCTEME: MPOIAYLEHTbl, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHH. Tpodudeckue nenu u cetu. Abnotudeckue 0610k 3KocucteM. [10UBbI U UITbI
B 9KocHucTeMax. KpyroBopoT BEHIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNn KOCHCTEMBI. buoMacca v mpoaykuus. DKOJIOTHUYECKUE
NUpaMubl YUcell, OMoMacchl U SHEPTUU.

Lunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuunble u
BTOPUYHBIE CYKIIECCUM U WX MPUYUHBL. AHTPONOTE€HHBIE BO3JICHCTBHS Ha CYKIIECCHH.
KnumakcHoe coobmiectBo. buopaznooOpas3ue U MOJHOTa KPYroBOpPOTa BEIIECTB —
OCHOBAa YCTOWYMBOCTHU COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmembl 03€p U peK. IKocucmemvl mopeu u
OKeano8. Ixocucmemuvl MyHOp, J1ecos, cmeneli, NyCmvlHb.

AHTpPONIOTEHHBIE SKOCUCTEMBI. Arpo3KocucTeMa. ArpoueHos. Paznuuus mexny
AHTPOIIOTEHHBIMU U MIPUPOTHBIMHU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoxackas ¢uopa
u (ayna. CuHaHTpomnu3amus ropojackoil ¢ayHsl. buonorudeckoe M Xo3sUCTBEHHOE
3HAUEHHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCHCTBUN OpPraHM3MOB B
aKkocuctemax. Porv kackaonoeo s¢hpekma u 6u008-30ughpukamopos (Kirouesvix 6u00s)
8 @ynkyuoHuposanuu sxkocucmem. llepeHOC dHEPTUM U BEIIECTB MEXKIY CMEKHBIMU
ASKOCHUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIHAM U SKOCHCTEM B YCIOBHIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanusmol 8o30eticmeus 3a2psA3HeHUll pA3HbIX MUNO8 HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbI IKOIOSUUECKO20
HOPMUPOBAHUSI  AHMPONO2EHHO20  o30elicmeus. MeTonoioruss  MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmurer u CXEMBI: «CTpyKTypa OuoIIeHO3aY, «JKocucTema

IIMPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro jeca», «DyHKIMOHAIbHBIE
IPYIIbl OPTaHU3MOB B 3KOocucTteMme», «KpyroBopot BellecTB B 3kocuctemey, «llenu
nutanus  (macTOMIIHAsl, JeTpUTHas)», «IKOoJoruueckas MNHUpaMHAa  YHUCEID,
«JKoJoruueckas mnupaMuaa Ouomacchl», «DKOJOTMYECKas MNUpaMuia DSHEPrumn»,
«O0pa3zoBanue Oonota», «llepBuuHasi cykueccus», «BoccTaHOBieHHE Jieca MOCTE
noxapa», «JKocHcTeMa o03epa», «ArpoueHo3», «KpyroBopoT BemIECTB U MOTOK
SHEPIuM B arpoleHose», «[Ipumepsl ypOoskocuctem.
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O6GopynoBaHue: repbapun pacTEeHUM, KOJJICKIIMH HACEKOMBIX, dyuyeja MTHI] U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYIIMX PACTCHHUH, aKBapUyM KaK MOJEIb
KOCHUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypo0o3KOCUCTEMBIY.

JlabopaTtopHass paGora «I3ydyeHue pa3zHooOpa3usi MEIKUX MOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcHsi B TUIHMYHBIA OuoreoneHo3 (B aAyOpaBy, OepesHsK,
€JIbHUK, Ha CYXO/IOJIbHBIN WU TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

JKCKypcusi «DKCKypCUs B arposkocuctemMy (Ha TMoje WIM B TEIUIMYHOE
XO3SHMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOwmennanerapHas o00o0j0yka 3eMilM, T/I€ CYIIECTBYET WIIU
CylleCcTBOBaja >XW3Hb. Pa3BuTue npejacraBieHuil o Ouocdepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuanckoro o 6uoctepe. O6nactu 6uochepnl u e€ cocran. Kupoe
BEIECTBO OMOCcGepsl U ero PyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsI Ouocdepsl. OcobeHHocTH Ouocdepbl Kak
ro0anpHOM dKocucTeMbl. JluHaMuueckoe paBHOBecue B Oumocdepe. KpyroBopotbl
BEIIECTB U OMOTCOXMMHUYECKHUE IUKIbI (Yriaepoja, a3ora). PUTMUYHOCTH SIBIEHUN B
ouocdepe.

3onanbHOCTH Ouochepnl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOMHBIE JIeca, CMEUIaHHbIE M IIMPOKOJIUCTBEHHBIE JIeca, CTENHU, CAaBaHHBI, ITyCTHIHM,
TPOIUYECKUE JIeca, BICOKOTOPhsS. KinumaT, pacTUTENbHBIA U )KMBOTHBIA MUpP OMOMOB
CYIIN.

CtpykTypa U (QYHKIUS KUBBIX CHCTEM, OIIEHKAa MX PECYpPCHOrO MOTEHIMANa U
ouochepHbIX (HYHKITUH.

JdeMoHCTpanuu

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

Tabmuuer u cxembl: «['eocdepsr 3emnn», «KpyroBopor aszora B mpupoae»,
«KpyroBopor yriaepona B mpuponae», «KpyroBopoT Kuciopoia B HNPUPOIEY,
«KpyroBopoT BozbI B ipupoae», «OcHOBHBIE OMOMBI CyIny, «KnnMatuueckue mosica
3emnn», «Tynapa», «Taiiray, «CMmemaHHbld Jsecy», «IIIMpOKOIUCTBEHHBINA JIECH,
«Crenby, «CaBanHay, «IlycTeiHsmy, « Tponmyeckuit gecy.

O6opynoBaHue: repoapuu pacTCHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJOTHYECKHe KPU3UCHI U UX MPUUMHBI. Bo3aeiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsA3HEHHE BOJHOW Cpelpbl.
Oxpana BOJIHBIX pecypcoB. Pazpyiienne mnouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTEJBHBIA M KUBOTHBIM Mup. OxpaHa
pPACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPHUPOIBI.
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Kpacusie kuuru. Ocobo oxpansemble npupoganbie Tepputropuu  (OOIIT).
Boranuyeckue cajpl U 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPUHLUIIBI YCTOMYMBOTO pPAa3BUTUS YEJIOBEUECTBA M MPHUPOJBI.
PanyonanbHOE PUPOIONOIB30BAHUE U COXPAHEHHE OMOJIOTMYECKOro pa3zHooOpasus
3emsin.  OOmMe  3aKOHOMEPHOCTH  TIJI00AJbHBIX  AKOJOTMYECKUX  KPU3HCOB.
Oco0EeHHOCTH COBPEMEHHOI'0 KpU3HUCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTue MeTO0B MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTE€HHBIX MPOLECCOB.
Cucmemnoie UCC1e008aHUs nepexooa K pecypcocbepezaiouyeti u
KOHKYDEeHmOoCcnocoonou suepeemure. buonoeuueckoe pasznoobpasue u Ouopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusarowue 00Cmyn K
uHgopmayuu N0  COCMOAHUIO ~ OMOENbHbIX 6u008 u 9Kocucmem. OcCHOBbI
aKopeaburumayuu  IKocucmem U Cnocoboos 00pvbOLl ¢ OUONOBPEAHCOCHUIMU.
Pexoncmpyxyusa mopckux u HazemMHbix 3KOCUCHEM.

JdemMoHcTpanumn

Tabnuupl 1 cxeMbl: «3arps3HeHue aTMocdepbl», «3arpsi3HEHUE THIPOCPEPHI»,
«3arpszHenue nouBbly, «llapHukoBblii 3ddexT», «Ocobdo oxpaHseMble MPUPOIHBIC
TEppUTOpUN», «MOJenu yIpaBisieMoro MUPay.

Oo6opynoBanue: ¢hoTorpa@uu OXpaHIeMbIX pacTeHUN MU KUBOTHBIX KpacHOW KHUTH
Poccuiickont @enepannu, KpacHoN KHUTH peruoHa.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTrPaMMBbI IO OHOJOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa M CTapllieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOCHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, pacHIUpPEeHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

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

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJIOKEHUEM;

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

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

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

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAHUS 3HA4YEeHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCHICKOT0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

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

S) ¢usuyeckoro BocnuraHus, GopMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCHUPOBAHHBIM PEXUM 3aHATHA M OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

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

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

6) Tpy10BOr0 BOCIIMTAHMS

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

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

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

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO HA
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUST M YMEHHUS TMpU pEIIEeHUH TpoOJeM, CBA3AHHBIX C pPalUOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Ccpejie, YMEHHE TPOTHO3UPOBATH HEOJArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI UMM B TTO3HABATEIbHONH, KOMMYHHUKATHBHON M COIMAIBHON
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

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

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HayKd, OCO3HaHUs e poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXpaHEHUS IPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIINICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHUPA U MPOUCXOASIINX B HEM U3MCHCHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMA MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIEe JJi1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIeHAYYHbIC MOHATHUS, OTpa)kalollue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUUu(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UcclieloBaHue,  HaOJoJIeHHe,  M3MEpeHUe,  OSKCIEpPUMEHT U Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOYYarolIMXCsA; CIOCOOHOCTH
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHUPOBaHBI TO3HABATEIbHBIC
yYHUBEpCaJbHbIEC YUeOHbIC AEHCTBUSI, KOMMYHUKATHBHBIC YHUBEPCATbHBIC yueOHbIE
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCaJIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
JEeSTEIIbHOCTD.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH MO3HABaTeJIbHbIMHU
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE JeHCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOIIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOT'O MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHHMSI, KiIacCU(UKAIINHA, 000OISHHS ), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

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

KCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS 71 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOJBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a UMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peEabHOTO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

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

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepPIPETalUU, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPUA CO3JaHUH YI€OHBIX M COITHAIBHBIX IPOSKTOB;

dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

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

BBISIBJIATH TPUYMHHO-CIICJACTBCHHBIC CBS3M W aKTyaJHU3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

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

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

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

yYMETh TIEPEHOCUTh 3HAHHUS B TMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTh
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMALMH (TEKCTE y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW IJUTepaTtype, OHOJOTHYECKHX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAIUIO PA3TUYHBIX BUIOB U (DOPM MPECTaBICHUS, KPUTUYECKU OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3TMUHBIX
TIOUCKOBBIX CHUCTEM;

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

UCTIOh30BaTh HAYYHBIH SI3BIK B KadecTBE CpEACTBA MpU padore ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJ€Th  HAaBbIKAMHM  pACIO3HABaHWUA W 3allUThl  HWH(OpMaIuw,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTE WM TUCKYCCHU MO CYLIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/1aBaThb
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX CHUTYalluH,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppEeKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.
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2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MpU pelIeHUur OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOO XOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

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

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

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

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

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

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMU AeiCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYNKax MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO  COCTABJIITh IJIaH pEIICHUs Tpo0ieMbl € Yy4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBbI M AapryMEHTBl JAPYIMX INpPH AHAJIN3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHble pe3yibTaThl OCBOEHHUS COJIEPkKAHUA Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha obecrieueHue
npoduiabHOTO  00ydYeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, MHTEPIPETALMH U MPEOOPA30BAHUIO 3HAHUM, BUIBI JEATEIHHOCTU TI0
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TaKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHwusl.

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

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

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONMe OWOJIOTHYECKNEe TEPMHUHBI W TOHATHS (KU3HbB, KIIETKA,
OopraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOIOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJbTypHBIX  DPACTCHHM),  3aKOHBI
(emmHOOOpA3Hsl MOTOMKOB TEPBOTO TOKOJICHUS, PACIHICTUICHHUS, YUCTOTHI TaMeT,
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HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJOIMYECKUX PAAOB B
HacleJICTBEHHOU U3MCHYHUBOCTHU H. . Basuiosa), [IPUHITUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pAacTEHMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KHU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PaCTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTrO THUMOB MUTAHUSA, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHABJIMBAaTh B3aMMOCBSI3U MEXKIY OPTaHOMJIAMH KICTKU U HUX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHamMud M CHCTEMaMH OpraHOB Yy pPAacTeHH, >KUBOTHBIX W 4YeJIOBEKa M MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKUIHMSAMHU, MEXIY STaraMu
oOMeHa BEIIECTB, ATaaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX ITUKIIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

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

YMEHHE HCIOIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKAa3aTEJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXY UCCIIETYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBICHUAMH, JIeTaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOPMYIHpYS Ielb HCCICIOBAaHUS, AaHATU3UPOBATH IMOTYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
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nyOJIMYHO  TPEACTaBISATH  MOJYYECHHBIE  PE3YJbTaThl HA  YYCHUUYECKHX
KOH(epeHUHUsX;

YMEHHUE OIICHMBATh AITUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBAaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHKE, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHhE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynyuiei mnpodeccruoHambHOM
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIHHBIM
WHTEpEC, HANPaBJICHHBIA HA OCO3HAHHBIN BHIOOpP COOTBETCTBYIOIICH mpodeccuu u
OpOJOJKEHHE OMOJOrMYEecKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CpPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpeamerHble pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmeta «buosorus» B 11
K1acce OJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OHOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTHUYECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTeMma, Ouocdepa), OHMOJIOTHYECKUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLUM), YUCHUS
(A. H. CesepuioBa — 0 nyTsX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus [Ix. Xapau u B. BaiinGepra,
3apoapieBoro cxoxactea K. M. boapa), mpaBuna (mMunummyma FO. JluOuxa,
AKOJIOTMYECKON NupaMuabl 3HEprum), runotesbl (rumore3a «mupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCITIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOO0AMM BBISBICHHS H
OLICHKHU aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOTO u CUMITaTPUYECKOTO
BUJ1I000pa30BaHMUs, BIUSHUS ABUKYIIUX CUJI 3BOJIIOIMU HA T€HO(OH]I MOMYJIALUHY,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITUH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMECHHE YCTAaHABJIMBATH B3aMMOCBS3M MEXAY IMPOIECCAMH  DBOJIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K cpele oOWTaHus, a0MOTHMYECKUX U OMOTHYECKHX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3¢li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHEGHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YCIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIIATh IPHUNHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia pu pabore ¢ yueOHbIM U JIaOOpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIM3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yue€OHO-HMCCIIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENACTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0axX MpenoTBpaIleHUs
r1o0aabHBIX H3MEHEHHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIVICHHOCTH, YTIyONATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.
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TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM Kontponpupie | TpakTiueckue DJIeKTpOHHbIe (LN (POBbHIE)
n/n MPOrpaMMblI o0pa3oBaTeJbHbIE PECYPCHI
porp Beero padoTsI padoThbI P Pecyp

1 bronorus xak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/

2 JKvBBIE CHCTEMBI M UX H3YYCHHE 2 0.25 0 https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

3 buosorns Kierku 2 0 0.5 https://content.edsoo.ru/lab/subject/6/

https://resh.edu.ru/subject/5/10/

4 XMMITICCKas OPraHu3alns KICTKH 10 0 1 https://content.edsoo.ru/lab/subject/6/

https://resh.edu.ru/subject/5/10/

5 Crpoesne 1 GYHKIPH KICTKH 8 0.25 2 https://content.edsoo.ru/lab/subject/6/

6 OOMeH BelecTB U MpEeBpaIicHHe 9 025 1 https://resh.edu.ru/subject/5/10/
SHEPTUU B KIIETKE ' https://content.edsoo.ru/lab/subject/6/

7 HaCHeHCTBeHIfaﬂ nHpopMaLHs 1 9 0.25 0.5 https://resh.edu.ru/subject/5/10/
peanu3anus e€ B KICTKE

8 JKu3HEeHHBIN UK KISTKU 6 0.25 1 https://resh.edu.ru/subject/5/10/

9 Crpoenue u GyHKIIUU OPraHU3MOB 17 0.25 1.5 https://resh.edu.ru/subject/5/10/
Pa3zmHoXeHue u pa3Butue https://resh.edu.ru/subject/5/10/

10 8 0.25 1.5 X
OpPraHu3MOB https://content.edsoo.ru/lab/subject/6/
I'eneruka — Hayka o

11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 2 0 0.5 https://resh.edu.ru/subject/5/10/
OpraHu3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1 https://resh.edu.ru/subject/5/10/

13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 0.25 1 https://resh.edu.ru/subject/5/10/

14 I'eneTuka yenoBeka 3 0.25 0.5 https://resh.edu.ru/subject/5/10/

15 Cenekuusi opraHu3MOB 4 0 1 https://resh.edu.ru/subject/5/10/

16 buoTexHoIOr U CHHTETHYCCKAs 4 0.25 0 https://resh.edu.ru/subject/5/10/

OHOJIOrHsA
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https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/10/

17 ‘ Pe3sepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

2.5

13
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoTsbI
3apoK/IeHNE U pa3BUTHE
1 IBOJTFOIIMOHHBIX TIPEICTABJICHUN B 4 0.25 0 https://resh.edu.ru/subject/5/11/
OounoJsioruun
. https://resh.edu.ru/subject/5/11/
2 M 14 0.25 2
HKPOIBOIIOLHA H €€ PESYIETATH https://content.edsoo.ru/lab/subject/6/
3 Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6 0.25 0 https://resh.edu.ru/subject/5/11/
[IpoucxoxaeHre u pa3BUTHE )KU3HU https://resh.edu.ru/subject/5/11/
4 15 0.25 1.5 _
Ha 3emie https://content.edsoo.ru/lab/subject/6/
[IpoucxoxneHue yenoBeka —
5 POHCXOMACHHE HEToBeK 10 0.25 1 https://resh.edu.ru/subject/5/11/
aHTPOIOTeHe3
DKOJIOTHUSI — HayKa O
e
6 BIAUMOOTHOTISHILIX OPTaHHSMOB U 3 0 0.5 https://resh.edu.ru/subject/5/11/
HAJOPraHU3MEHHBIX CUCTEM C
OKpYyKarollen cpenou
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 9 0.25 15 https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BUJOB U HOITYJISILINI 9 0.25 0.5 https://resh.edu.ru/subject/5/11/
2 0 .
9 ROTIOTHIA COODIECTE 12 0.25 0.5 https://resh.edu.ru/subject/5/11/
DKOJIOTUYECKHE CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA 0.25 0 https://resh.edu.ru/subject/5/11/
11 UYenoBek n OKpykarolas cpeja 0.25 0 https://resh.edu.ru/subject/5/11/
12 PesepBHOE Bpems 0.25 https://resh.edu.ru/subject/5/11/
OBIIEE KOJIMYECTBO YACOB I10 102 2.75 7.5 https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://content.edsoo.ru/lab/subject/6/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

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

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue;
noA penaxuueii [Taceunnka B.B., AkiimonepHoe o0miectBo «M31aTeabcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe o611ecTBo

«H?;}I&TCJII)CTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

buonorus. [Ipumepnas pabodast mporpaMma cpeaHero oopasoanus. - M:2022 r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://resh.edu.ru/subject/5/10/

https://edsoo.ru/

48


https://resh.edu.ru/subject/5/10/
https://edsoo.ru/

49



		2023-08-31T11:01:19+0300
	Мерзляков Андрей Витальевич
	я подтверждаю этот документ своей удостоверяющей подписью




