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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CormacHo mnonoxkeHusm @OI'OC COO mnpodunbHbie
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeqHUM IpodeccuOHaIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JIacTh HAay4yHOIO 3HAHHUSA, CBA3AHHOTO C OHOJOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s13aTeabHoe (MHBAPUAHTHOE) MPEIMETHOE COJIepKAHUE, ETO
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonorus» B peammzauuu TpedoBaHuii PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeJHEro o01Iero oopa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OMONOruu, 3MOpPHOJIOTMH M OMOJIOTMH pPa3BUTHA,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMoJIOrMYecKoro  oOpa3oBaHUsi B By3aX U OpraHu3alMsIX  CPEeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
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, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3nKu, XuMuH, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMMmbl 1o ydyeOHOMYy mnpenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOTUYECKOro paszHooOpasus 1utanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUSA OOYydYarolIuXxcs IO OOTaHWKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEI0BAHUSX B OMOJIOTMH, IPUKIAAHBIX acleKTaX OMOJOrMYeCKUX 3HaHuu. Jlis
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oO0JacTh OHMOJOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpPETECHUE YMEHUI
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JocTmwkenne 1enw wW3ydeHUs ydeOHoro mpeamera «buwomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTCCTBEHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHH, MHOT000pa3nH W OCOOCHHOCTSIX OHMOJOTMYEeCKHX CcHCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHEC OOYyYaIOIIUXCA C METOJaMH ITO3HAHUS >KHUBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBENEHUA  OMOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHABJIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYJKAIOIIUX  JIIOJIEH; OOOCHOBBIBATH U COONIIONATH  MEpHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOIOrMYECKOTO WCCJIeIOBAHMSI, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBbHBIM €€ 00BeKTaM U SBICHUAM; (OPMUPOBAHUE IKOJTOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, Ouochepsl), CoOXpaHEeHUH COOCTBEHHOTO 370POBbS U 3JI0POBBS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYCCKUX 3HAHUW U YMCHUH B TIOBCEIHEBHOM JKU3HHU;

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

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

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTHUU HA YIITyOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OuoJorusi — KOMIUIEKCHasl Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaueHHE OUOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHuss Ouosioruu. CBOMCTBA KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye ;KMBble CUCTEMBI HA Pa3HBIX YPOBHAX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runore3a. [lonsitrie BRIOOPKM M €€ JOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JUIsi  MPOBEICHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel U cxembl: «CBETOBOM MHKPOCKOM, «IEKTPOHHBI MHUKPOCKOID»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, snexrpodopes, auddepeHMaTbPHOS IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpEryisiiui. MuHepalibHble BEIeCTBA KJIETKH, UX OHOIOrhyeckas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUHas CBs3b. BTopuuHas, TpeTHYHas, 4YeTBEpPTHUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B mosekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIICTOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Tlomunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMu4ecKkas 1mocyia 1 000py10BaHuUe.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: JyKapuoTHdeckas MW mIpokapuotudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



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

Crtpoenue u (G YHKIIMOHUPOBaHUE AYKapHOTUYECKOMN KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGota HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMbI KIETKH: DHJIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpaenenus 6enxoe ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pactutenbHbIx KieTok. Knerounslid cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTHABI  (OTOCHUHTE3UPYIOIIUX  DYKApHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILJIa3Ma, SIPbIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHICCKON KICTKN.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

ACCUMUTIATINS ¥ TUCCUMIISAIIMAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYEeCKUX BeHIeCTB B KieTke. DOoTocHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpogykTuBHOCTHh (hOTOCHHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHm3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

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

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaszwvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y», «DHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIa3bl WM KaTajlasbl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOKECHUS U AbIXaAHUS.

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

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amMuHOKHCIOT. Pomb pubocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XX. MaHo). Monekynsaprvle mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunrte3 Oenkay, «l'eHeTnueckut kKoa», «Bupycei»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHreTndeckuit  (MOCTMUTOTUYECKHI),  CHUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perumkauuu JJTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl MuTo3a. Kapuokunes m nutokuHe3. buonorndeckoe 3HaueHHE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughgpepenyuposku, cmapenus u eubderu kKiemox. «lL{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocCBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHu3ma. TKaHH, OpraHbl u
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB XUBOTHBIX U YesioBeKa. DYHKIIMKU OPTraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OopraHu3moB.  JIBM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. [{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTteMa 4esnoBeka. MeXaHu3M BEHTWIALMU JIETKUX y MTHUL] U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbieneHus. @OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uesnoBeka. [louku. CTpoeHne u (pyHKIMOHUpOBaHHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M HX NPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Polib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuiet u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTHHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI11e4HOn0I0CTHRIEY, «Cxema  THATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbiKatoruxcsi»,  «HepBuas  cucrema — mrumy, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pAcCTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa U OeJIKOB MoJ JeHCTBUEM (GEepMEHTOB, 00OPYAOBAHKE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlaGopaTropHasi padora «3yuyeHue TKaHeW )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmenTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y ;kMBOTHBIX. 110JI0BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanvoe Opoobnenue. bracmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka IUlaHAa CTPOCHMS JKMBOTHOTO KaK Pe3ylbTaT HEpapXHUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM y O€ClO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHU», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3Butue capaHuny,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpPENapaThl SULEKIETOK H|
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ TE€HETUKU:  TUOPUIOJIOTUYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl FTeHeTUKNY», «CXEMbI CKpeIIBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IMOBEICHUS WU KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoseka», «Kapuotun naposzoduib»y, «Kapuotunm nTuiby,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBAaHUS MPU3HAKOB, MOJIEIb A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaToB  JAUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukanuoHHass U3MEHYMBOCTh. Ponb  cpeasl B (OpPMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUIMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



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

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T'€HETUKHU B MPENOTBPAIICHUH U JICUCHUU T€HETHUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUcnbrtanue
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalHUil y KyJIbTYpPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIBaHue, Wid ayropuauHr. I'erepo3uc u ero mnpuuuHbl. McnonszoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4EHHE N€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesaAx YIyUuleHUs Cyuecmsyouux u co30aHus H08blx NOpoo, JTUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHasi padora «/I3yueHue cOpToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBI y4YacTOK, B TEIJIMYHOE XO3SHCTBO, B JaOOPaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanuiuonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMi M MHCTPYMEHTOB LEJIECHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas rubOpuauzanmuss U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMM SIIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBEeKa MJi OLICHKH COCTOSIHUSL €ro 310poBbs. McNonab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBL.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOUUMUCS POCCUUCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKHX TPAJUIMN PA3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHIATHIMU B OOIIECTBE NMpaBWJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIMUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOIIECCE Pean3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIUIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIINOJHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUKCKOM rPaKIaHCKOMN WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEAUIO U NAMSITHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJMUTEIISIM, CO3aHUI0 CEMBU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JI1AT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIb30BaHNUEM  (COOJIOJIEHHE  MpaBWJ  TOBEICHHS B  IMPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON NMEATCITLHOCTH IKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBINUICHHS, CO3JIaHUU IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieueHUsT HOBOTO YPOBHS pPa3BUTHS MEIUIMHBI, CO3/JaHHE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW IPaMOTHOCTH OOydJarontuxcs, hopMupyemMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOMW MIESTEIHHOCTH, TOTOBHOCTH OCYIIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
I[ETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U chnenuduky MeEeTOJOB TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (MO3HABaTeIbHbIE, KOMMYHHUKATHBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBIC ydeOHBIC JCUCTBHS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYJISTUBHBIE yHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (OpMYNIMpOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTaHABIUBAThH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIFTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HcCIe0BATEIbLCKUE IEHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJUTh apryMEHTHI IS JI0Ka3aTeJIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OMOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpoOBaTh 3ampPOChl U MPUMEHSTh Pa3IUYHBIE METOMbl MPU MOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouosiornueckoit umHMOpMaALME: TNPUMEHATh XUMHUYECKHe, (U3UYECKHe U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajgeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUN APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHHEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOMIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXJaTh pPE3YJIbTAaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOJieM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO MIUPOKOW HPYIAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIBHOW  pedeKCHd KAk  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



[IPUHUMATh MOTHBBI M AapPTryMEHTHl JAPYIMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIMX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHOro  oOyueHus  oOydawomuxcss  Ouonmormn. OHM — BKIJIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalnusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraronue OUOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTHU H. . Basuiosa), MIPUHLIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEIOBEKAa, OMOJIOTUIECKHIX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeW03a, TaMETOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIILHOTO Pa3BUTHA,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpTraHOB y pPAacTCHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM W (HEHOTHIIOM, ()EHOTHUIIOM H
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTEJNIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1a0OpAaTOpPHBIE M MPaKTHYECKHUE pPadoOTHI, COOJIONATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4yacTBOBAaTh B y4e€OHO-HCCIIEJOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHanibHON
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B  OpPraHM3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs DBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apopsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JlubOuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, mu3MepeHue, HabOIIoJIeHHe, HKCIEPUMEHT), CIOCOO0aMU BBISIBICHHUS |
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY MPOLECCAMU 3BOJIOLINH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBS3€d OpPraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeIbl OOMTAHMSI, CAMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEXTY UCCIIElyeMbIMU OMOJIOTMYECKUMU MIPOIECCAMHU U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THIOTE3bI, TPOBEPATh WX JKCICPUMEHTATHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
OKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, W
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYUIECTBJISITh OCO3HAHHBIN BBIOOp Oynymiedl mpodeccruoHambHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOnsTh TMO3HABaTEIbHBIM WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 1 1 0
MONOTHA KAk Hayxa https://m.edso0.ru/863e8d78
bu6moreka [IOK
2 X 2 :
MBHIC CHCTEMBI H X H3YACHHE 0 05 https://m.edso0.ru/863e8d78
bu6moreka [IOK
b 2 1 :
3 HOTOTHA KTETKH 05 https://m.edso0.ru/863e8d78
bu6mmoreka [IOK
4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 0 1 httos://m.edsoo.ru/863¢8d78
bu6mmoreka [IOK
> CTpOCHHE 1 yHKLIH KICTKH 8 L 2 https://m.edso0.ru/863e8d78
6 OOMeH BelecTB U MPEBpaIlCHUE SHEPTUH B 9 1 1 bubnuoreka [JOK
KJIETKE https://m.edso0.ru/863e8d78
HacnencrBennas nadopmanus u bubnuoreka [JOK
7 " 9 0 0.5
peanuzanus e€ B KJIeTKe https://m.edso0.ru/863e8d78
. bubnuoreka [JOK
8 JKHSHCHHEIH LHKIT KICTKR 0 0 1 https://m.edso0.ru/863e8d78
bubnuoreka [JOK
o CTpOCHHE 1 (GyHKIMH OpranH3MOB 17 0 15 https://m.eds00.ru/863e8d78
bu6mmoreka [JOK
10 P 8 1 1.5
a3MHOKEHHE U Pa3BUTHE OPraHU3MOB htts://m.edsoo.ru/863¢878
11 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH U 2 1 0.5 bubnuoreka [IOK



https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

HU3MCHYUBOCTH OPraHn3MOB

https://m.edsoo.ru/863e8d78

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 E;Sj;;f;tg r(a/Igegegdm

13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1 E;i?;ﬁf;if r(a/lgegegdm

14 I'enernka yeaoBeka 3 0.5 Et?ri?;lzf:;if :3/1263e8d78

15 Cenexius OpraHu3mMoB 4 1 EtTSsH/P/I;Tee;(;? 8/1263e8d78

16 BuorexHomorus u cuHTeETHYECKasT OMOJIOT A 4 0.5 ft?rfs?i&fiiggg% 8478

17 Peseparoe Bpems 1 05 ft?rsz/P/I;T:(;iS r(3/I§<363e8d78
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 14.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparririeckie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHAs HayKa U 1 1 0 bubnuoreka [JOK
KaK 9acTh COBPEMEHHOTO 00IIecTBa 01.09.2023 | https://m.edsoo.ru/863e7aae
. bubmuorexa [JOK
2 KUBBIE CHCTEMBI H 11X CBOHCTBa . 0 0 04.09.2023 | https://m.edsoo.ru/863e7aae
3 YpoBHEBaAs OpraHu3aIus ) KUBbIX 1 0 0 bubmuorexa [JOK
CUCTEM 07.09.2023 | https://m.edsoo.ru/863e7aae
4 Hctopust OTKpBITHS U U3YyUEHUS 1 0 0 bubnuoreka [IOK
kietku. Kinetounas teopust 08.09.2023 | https://m.edsoo.ru/863e7aae
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padbota
5 «M3yueHnue MeTo0B KJIETOUYHOH 1 0 0 bubnunoreka [JOK
ouosioruu (xpoMarorpadus, 11.09.2023 | https://m.edsoo.ru/863e7aae
anekTpodopes, tuddepeHnraibHoe
uentpudyruposanue, [11[P)»
. bubnuoreka [JOK
0 AMMICCKHIT COCTAB KICTKH L 0 0 14.09.2023 | https://m.edsoo.ru/863e7aae
7 MunepalibHbIE BEILECTBA KIIETKHU, UX 1 0 0 bubnnoreka [JOK
Ouonoruyeckas polib 15.09.2023 | https://m.edsoo.ru/863e7aae
3 CpoiicTBa, KIaccuPUKAIUS U 1 0 0 bu6mmoreka [JOK
¢byHKIMU OENKOB 18.09.2023 | https://m.edsoo.ru/863e7aae
9 Opraanyeckue BenecTBa KIETKH — 1 0 0 21.09.2023 | bubmmoreka [IOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

YTJI€BO/IbI

https://m.edsoo.ru/863e7aae

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

bubmuoreka [JOK

10 JIUTTHTBI 0 22.09.2023 | https://m.edsoo.ru/863e7aae
Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopuas padoTa
11 «MccnenoBanne HyKIEMHOBBIX 0.5 bubnmorexa LOK
25.09.2023 | https://m.edsoo.ru/863e7aae
KHCIIOT, BBIICTICHHBIX U3 KICTOK
Pa3TUYHBIX OPraHU3MOBY

12 Crpoenue u ¢pyukiuu ATO. Jlpyrue 0 bubnuorexa [JOK
nykneosunrpudocdarsr (HTD) 28.09.2023 | https://m.edsoo.ru/863e7aae
Opranndeckue BeIecTBa KICTKH —

13 oenku. JlaboparopHas padota 05 bubmuorexa [JOK
«O0HapyXeHHE OCIIKOB C IIOMOIIBIO 29.09.2023 | https://m.edsoo0.ru/863e7aae
KaueCTBEHHBIX peaKIuii»

Cexsenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUTITOMUKH 0 Bubnmorexa [JOK
’ ’ 02.10.2023 | https://m.edsoo.ru/863e7aae
MIPOTEOMUKHU
. bu6mmoreka [JOK

15 Merozst cTpyKTypHOI GHOIOTHH 0 05.10.2023 | https://m.edsoo.ru/863e7aae

16 Tunsl kietok. [IpokapuoTuueckas 05 bubnunoreka [JOK
KIIeTKa 06.10.2023 | https://m.edsoo.ru/863e7aae
CtpoeHue s3yKapruoTHYECKON KIIETKH.

17 HpIZIKTI/I‘IeCIz:; §a60Ta «U3yuenue 0.5 bubmmorexa [JOK

N . 09.10.2023 | https://m.edsoo.ru/863e7aae
CBOMCTB KJIETOYHON MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJIETKH 1 bubmmorexa [JOK
12.10.2023 | https://m.edsoo.ru/863e7aae

19 OnHoMeMOpaHHbIE OPTraHOU/IBI 05 bubnuoreka [JOK

kietku. [IpakTuyeckas pabora 13.10.2023 | https://m.edsoo.ru/863e7aae
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<<I/I3yqu1/1e JABMOKCHUA IUTOIIIIa3MbI B
PACTUTCIIBHBIX KIICTKAX»

HOHyaBTOHOMHI)Ie OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, IJIACTU/IBI.
JlaboparopHas padoTa

bu6mmoreka [{OK

20 «HcenenoBanue mia3sMoim3a u 0 16.10.2023 | https://m.edsoo.ru/863e7aae
JIETIa3MOJTN3a B PACTUTEIIBHBIX
KIIETKaX»

bubmmoreka [{OK
21 HemeMOpaHbie Opranon bl KICTKL 0 19.10.2023 |  https://m.edsoo.ru/863e7aae
bu6moreka [IOK

22 CTpoeHne u pyHiuH s1pa 0 20.10.2023 | https://m.edsoo.ru/863e7aae
CpaBHUTEIIbHAS XapaKTEPUCTHKA

93 KJIETOK 3yKapuoT. JlabopaTtopHast 05 bubnuoreka [IOK
pabota «/3ydeHue CTpOCHHUS KIETOK 23.10.2023 | https://m.edsoo.ru/863e7aae
Pa3IMYHBIX OPTaHU3MOBY
ACCUMWIISIIIAS U AUCCUMILIISIITIS —
JIBE CTOPOHBI MeTaboym3Ma. Tumbl

24 oOmeHa BerecTB. JlaboparopHas 05 bubmuoreka [JOK
pabota «/3ydyeHue KaTaTuTHICCKON 26.10.2023 | https://m.edsoo.ru/863e7aae
AKTUBHOCTH ()epPMEHTOB (Ha MpuUMepe
aMUJIa3bl WM KaTayasbl)»
depMeHTATUBHBIN XapaKTep peakiuit
KJICTOYHOTO MeTabo0JIn3Ma.
JlaboparopHas pabota «/3yuenue bubnnoreka [JOK

25 0.5
(epMEHTaTUBHOTO pacIleIICHUs 27.10.2023 | https://m.edsoo.ru/863e7aae
MEePOKCHJIa BOJOPOJA B PACTUTEIBHBIX
Y KUBOTHBIX KJIETKaX»

26 benku-akTuBaTopsl U O€NKH- 0 09.11.2023 | Bubaunoreka [{OK



https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

UHTHOUTOPEI https://m.edsoo.ru/863e7aae
. bubnmoreka [JOK
21 ABTOTPOHEII ThII 0OMEHa BeieCTs 0 10.11.2023 | https://m.edsoo.ru/863e7aae
bubmmoreka [{OK
28 dorocuires 0 13.11.2023 | https://m.edsoo.ru/863e7aae
Xemocunres. JlaboparopHas padoTa
29 «CpaBHEHHE npoueECOqu)OTopanTesa 0.5 bubmmorexa [OK
16.11.2023 | https://m.edsoo.ru/863e7aae
1 XeMOCHHTE32
AnaspoOHbIE OpraHu3Mbl. Busl
30 opoxenus. JlabopatopHas pabora 05 bubmuorexa [JOK
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 17.11.2023 | https://m.edsoo.ru/863e7aae
JBIXaQHUS)
31 AspoOHBIE OpraHU3Mbl. JTaIbl 0 bubnuoreka [IOK
SHEPTETUYECKOro 0OMeHa 20.11.2023 | https://m.edsoo.ru/863e7aae
DHeprus MeMOpPaHHOTO rpaiueHTa
39 npoToHoB. CunHTe3 AT®: paboTa 0 bubnuoreka [IOK
npoToHHON AT®-cuHTA3HI. 23.11.2023 | https://m.edsoo.ru/863e7aae
[IpoMexkyTOYHBIN KOHTPOJIb
bu6mmoreka [JOK
33 Peariiitit MATpHHHOTO ciiiTe3a 0 24.11.2023 | https://m.edsoo.ru/863e7aae
34 TpaHckpunus — MaTPUYHBIA CUHTE3 0 bubnnoreka [JOK
PHK 27.11.2023 | https://m.edsoo.ru/863e7aae
N bubnuoreka [JOK
3 Tpatcasuis it ¢€ STamst 0 30.11.2023 | https://m.edsoo.ru/863e7aae
36 KonupoBanue amuHokuciot. Posb 0 bu6mmoreka [JOK
pubocom B OuocuHTe3e Oenka 01.12.2023 | https://m.edsoo.ru/863e7aae
Opranuzanys resoma y IpoKapuoT u bubnuoreka [IOK
37 0
9yKapuoT 04.12.2023 | https://m.edsoo.ru/863e7aae
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MonekynsapHble MEXaHU3MBbI

bubmuoreka [JOK

38 0
HKCIPECCHU TEHOB Y DYKapuOT 07.12.2023 | https://m.edsoo.ru/863e7aae
Bupycsl — BHeKIIETOUHBIE (OPMEI

39 YKU3HU U O0JIUTaTHBIC TIapa3HTHhI. 05 bubnuoreka [JOK
IMpaktuueckas pabora «Co3nanue ' 08.12.2023 | https://m.edsoo.ru/863e7aae
MOJICIT BUPYCa»

40 BupycHble 3a001eBaHNs YeIOBEKa, 0 bubnnorexa [JOK
KUBOTHBIX, PACTCHHUI 11.12.2023 | https://m.edsoo.ru/863e7aae
Hauorexnosioruu B OMOJI0OTHA U

41 meauiuriae. [IpoMexyTOYHbIH 0 bubnmorexa LHOK

JtmHe. 1ip yr 14.12.2023 | https://m.edsoo.ru/863e7aae
KOHTPOJIb
bu6moreka [IOK
42 K 5
HBHCHHBII TIICT KT 0 15.12.2023 | https://m.edsoo.ru/863e7aae
. bu6mmoreka [IOK

43 Marpuisiit cuires JIHK 0 18.12.2023 | https://m.edsoo.ru/863e7aae
Xpomocowmsl. JlabopaTtopHas pabora

44 «M3yyeHne XpoMOCOM Ha TOTOBBIX 0 bubmmorexa LOK

i P 21.12.2023 | https://m.edsoo.ru/863e7aae
MHKpOTIperapaTax»
bu6mmoreka [JOK

45 — 0
Jleneuue KIeTkn — MHTO3 22.12.2023 | https://m.edsoo.ru/863e7aae
Tune! kaeTok. Kaprnokunes u

. JIab 0
4 | cEHabmoneme mrmosn n remax 0 BuGnorea 11K
A 25.12.2023 | https://m.edsoo.ru/863e7aae
KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOTpernaparax)»
47 Peryndimms ;KkM3HEHHOTO UKJIA KJIETOK 0 Bubmorexa OK
Y t 28.12.2023 | https://m.edso0.ru/863e7aae
48 Opranusm Kak eIMHOE LIETI0e 0 29.12.2023 | bubmuotexa LJOK
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Txanu pacrenuii. Jlaboparopras

bubmuoreka [JOK

49 0.5
pabota «/3y4ueHne TKaHeH pacTeHUI 11.01.2024 | https://m.edsoo.ru/863e7aae
TkaHu )KUBOTHBIX U YEJIOBEKA. Bi6 LIOK
nOIMOTEKA
50 Jla6 0 4 0.5
a OpuaTOpHaﬂ pabota «visyHerHe 12.01.2024 | https://m.edsoo.ru/863e7aae
TKaHEH )KMBOTHBIX)
Opranbl. CHCTEMBI OPTraHoB. Bu6 110K
nOIMOTEKA
1 " :
> JlaGopatopwas padora «Hsyuente 05 15.01.2024 | https://m.edsoo.ru/863e7aae
OpPraHOB I[BETKOBOTO PACTEHUS
bu6moreka [IOK
2
> Oropa Tea OpraiH3Mos 0 18.01.2024 | https://m.edso0.ru/863e7aae
bu6mmoreka [IOK
53 JlpiKeitie Opranusmon 0 19.01.2024 | https://m.edsoo.ru/863e7aae
bu6mmoreka [IOK
>4 Huratiie oprarmsmon 0 22.01.2024 | https://m.edsoo.ru/863e7aae
55 IInTanne MO3BOHOYHBIX JKUBOTHBIX. 0 bubmuorexa [JOK
[TumeBapuTensHas cucTeMa yeloBeKa 25.01.2024 | https://m.edsoo.ru/863e7aae
bu6mmoreka [JOK
o0 Jloixaiiie OpraumsMon 0 26.01.2024 | https://m.edsoo.ru/863e7aae
57 JlpIXxaHKe IT03BOHOYHBIX JKMBOTHBIX U 0 bubmuoreka [JOK
YeJIoBeKa 29.01.2024 | https://m.edsoo.ru/863e7aae
bubnuoreka [JOK
o8 TpaticropT BEMECTB y OpraHisMoB 05 01.02.2024 | https://m.edsoo.ru/863e7aae
59 KpoBeHocHas cucTeMa mo3BOHOYHBIX 0 bubnnoreka [JOK
JKUBOTHBIX U YEJIOBEKa 05.02.2024 | https://m.edsoo.ru/863e7aae
bu6mmoreka [JOK
60 B 0
PUICIICHHE ¥ OPTanisMon 08.02.2024 | https://m.edsoo.ru/863e7aae
61 3amura y opraHusMoB 0 09.02.2024 | Bubaunoreka [{OK
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62 NMMyHHas cucTemMa YeoBeKa 0 bubmiorexa LIOK
v 12.02.2024 | https://m.edsoo.ru/863e7aae
63 PaznpaxumocTts 1 perymsiuus y 0 bubnuorexa [JOK
OpraHu3MOB 15.02.2024 | https://m.edsoo.ru/863e7aae
I'ymopanbHas peryasmnus u
64 31?1,;\[/[01<p VHHAs chZeMz JKABOTHBIX U 0 bubnmorexa LOK
P 16.02.2024 | https://m.edsoo.ru/863e7aae
YeJIoBeKa
bubmmoreka [{OK
65 o 0
OPME PASMHEQICHI OPratusmon 19.02.2024 | https://m.edsoo.ru/863e7aae
bu6moreka [IOK
I1
66 OHOBOE pasMHOAEHHAC 0 21.02.2024 | https://m.edsoo.ru/863e7aae
. bubmuorexa [JOK
67 M 0
eHos 22.02.2024 | https://m.edsoo.ru/863e7aae
I'ameTorenes. ObpazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK. Eu6 10K
nonmoTexa
68 JIab 0 N 0.5
AOOPATOPHA pabOTa (X3yICHie 26.02.2024 | https://m.edsoo.ru/863e7aae
CTPOEHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»
NnnuBuayanbHoe pa3BUTHE
69 OPraHu3MOB — 0 bubnnoreka [JOK
oHTorenes.l[pomexxyTouHbIi 29.02.2024 | https://m.edsoo.ru/863e7aae
KOHTPOJIb
3 o
o | e e :
POt . ' 01.03.2024 | https://m.edsoo.ru/863e7aae
TemaTtnueckuil KOHTPOJIb
71 Poct u pazBuTHe )KMBOTHBIX. 05 bubnuorexa [IOK
JlaboparopHas paboTa «BelsBieHHE ' 04.03.2024 | https://m.edsoo.ru/863e7aae
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IIPHU3HAKOB CXOJACTBA 3apoz[bm1e171
IIO3BOHOYHBIX X XMBOTHBIX))

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue

bu6mmoreka [{OK

72 OpraHoB Pa3MHOKEHUS BBICIINX 05 06.03.2024 | https://m.edsoo.ru/863e7aae
pacTeHuin»

73 Hcropus cTaHOBIIEHUS U pa3BUTHUS 0 bubnnorexa [JOK
TCHETHKH KaK HAyKH 07.03.2024 | https://m.edsoo.ru/863e7aae
OCHOBHBIC TIOHATHS U CHUMBOJIBI

74 renetuku. JlabopaTtopnas pabota 05 bubmuorexa [JOK
«/Ipo3oduia kak 00BEKT 11.03.2024 | https://m.edso0.ru/863e7aae
T€HETUYECKUX HCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIIEIOBAHUS
MpU3HAKOB. MOHOTHOpHTHOE

75 ckpenmuBanue. [Ipakruueckas padota 05 bubnuoreka [IOK
"U3yueHue pe3ynbpbTaToB 14.03.2024 | https://m.edsoo.ru/863e7aae
MOHOTHOPUTHOTO CKPEIIUBAHUS Y
po30¢uIs"

76 IluTomornueckre 0OCHOBBI 0 bubmuoreka [JOK
MOHOTHOPHTHOTO CKPEIIMBAHUS 15.03.2024 | https://m.edsoo.ru/863e7aae

77 AHaIM3UpYIOIEe CKPEIMBaHUE. 0 bubnuoreka [JOK
Henonnoe noMmuHupoBanue 18.03.2024 | https://m.edsoo.ru/863e7aae
JluruGpuHoe cKpeniBaHue.

[IpakTuueckas pabora «3ydyenue bubnnoreka [JOK

78 0.5
pe3yiabTaTOB AUTUOPUIHOTO 21.03.2024 | https://m.edsoo.ru/863e7aae
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [uTonornyeckue 0CHOBBI 0 bubmuoreka [JOK
JTUTUOPUTHOTO CKPEIUBAHUS 22.03.2024 | https://m.edsoo.ru/863e7aae
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CueuieHHO€e HACIEJ0OBaHUE

bubmuoreka [JOK

80 MIPU3HAKOB 0 01.04.2024 | https://m.edsoo.ru/863e7aae

81 XpoMOCOMHast TeOpHUs 0 bubnuorexa [JOK
HACJIeICTBEHHOCTH 11.04.2024 | https://m.edsoo.ru/863e7aae

bubmmoreka [{OK

82 Peneriia nosa 0 12.04.2024 | https://m.edsoo.ru/863e7aae

83 I'eHOoTHN Kak 1IEIOCTHAsI CUCTEMA 0 brbmmorexa [OK

15.04.2024 | https://m.edsoo.ru/863e7aae

84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA 0 bubnnorexa [JOK
pacTeHuii, )KUBOTHBIX U YEIOBEKA 18.04.2024 | https://m.edsoo.ru/863e7aae

85 MN3MeH4YnBOCTb MpU3HAKOB. BHibl 0 bu6moreka [IOK
W3MECHUHUBOCTH 19.04.2024 | https://m.edso0.ru/863e7aae

bu6moreka [IOK

86 MoanpuicaunonHas H3MCHIHBOCT> 0 22.04.2024 | https://m.edsoo.ru/863e7aae
BapuanuoHHbIi psa 1 BapuallMOHHAS
kpuBas. JlaboparopHas padoTa

87 «MccnenoBanmne 3aKOHOMEPHOCTEN 05 bubnuoreka [JOK
MOIU(DUKAITMOHHOW U3MEHYMBOCTH. 25.04.2024 | https://m.edso0.ru/863e7aae
[TocTpoenre BapHaliMOHHOTO Psiaa U
BapyallMOHHOW KPUBON»

88 I'enoTHIIMYECKAsS U3MEHUYUBOCTb. 0 bubnuoreka [JOK
KomOuHaTrBHAS N3MEHYMBOCTD 26.04.2024 | https://m.edsoo.ru/863e7aae
MyrainuoHHast '3MEHYUBOCTb.

89 [IpakTnueckas paborta «MyTtanuu y 0 bubnnoreka [JOK
Apo30¢uiibl (Ha TOTOBBIX 29.04.2024 | https://m.edsoo.ru/863e7aae
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO 0 bubnuoreka [JOK
npoiiecca. JNMUTeHETHKA U 02.05.2024 | https://m.edsoo.ru/863e7aae
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OIIMT'CHOMHKA

I'eneruka yenoseka. [IpakTuueckas

bubmmoreka [{OK
91 0 C 0.5
paboTa « OCUT ABIICHIC  anams 03.05.2024 | https://m.edsoo.ru/863e7aae
POJOCTOBHO
. bubnuorexa [JOK
92 M 0 6.05.2024
CTOARE MEAMHIHCKON TEHETHIN https://m.edsoo.ru/863e7aae
3HaueHNe MEUIIMHCKON TeHETUKY B
93 MPEAOTBPALLEHUN U J'IC‘ICHI/\I}I/I 0 7 05.2024 bubnnorexa [JOK
T€HETUYECKUX 3a00JIEBaHUH YeOBEKa. https://m.edso0.ru/863e7aae
[TpoMekyTOUHBIN KOHTPOJIb
OCHOBHBIC TIOHSATHUS CEJICKIIHH.
94 JlabopaTtopHnas pabota «3y4yeHue 05 bubmuorexa [JOK
COPTOB KYJIbTYPHBIX PACTCHHI U ' 10.05.2024 | https://m.edso0.ru/863e7aae
MOPOJ IOMAITHUX dKUBOTHBIX)»
MeTomp! ceneKIIMOHHON pabOTHI.
95 JlaboparopHas padota «3yuenue 0.5 Bubmmorexa [JOK
PaTopHai p yil ' 13.05.2024 | https://m.edsoo.ru/863e7aae
METO/I0B CEJIEKIIUU PACTEHUI»
JlocTrKeHUs CeNEeKIMU PACTEHU 1
96 KUBOTHBIX. [IpakTHueckas padbora 0.5 bubmorexa HOK
P . P ' 16.05.2024 | https://m.edsoo.ru/863e7aae
«[IpuBuBKa pacTeHHI»
Coxpanenue, u3y4eHue u
97 HCIIOJIb30BAHUE T€HETHYCCKUX 0 bubmmorexa [IOK
. 17.05.2024 | https://m.edsoo.ru/863e7aae
pecypcoB. UTOTOBBII KOHTPOJIb
buoTtexHonorus kak Hayka v OTPacib
08 npousBojacTBa. [IpakTuueckas padora 05 bubnuoreka [IOK
«M3ydyenue 00beKTOB ' 20.05.2024 | https://m.edsoo.ru/863e7aae
OMOTEXHOJIOTHI»
99 OcHOBHBIE HaNpaBIECHUS 0 22.05.2024 | bubmuotexa LJOK
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CUHTETUYECKOIN OUOJIOruuU

https://m.edsoo.ru/863e7aae

bubmuoreka [JOK
1

100 XPOMOCOMHASL 1 I CHHAS HHIKCHEPHS 0 23.05.2024 | https://m.edsoo.ru/863e7aae
bubmmoreka [{OK

101 MenuuuncKHe GHOTEXHONOTHH 1 0 23.05.2024 | https://m.edsoo.ru/863e7aae

102 PesepsHbiit ypok. IloBTOpeHue, 1 0

00001IeHne, cucTEMAaTH3alis 3HAaHUH 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 145

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. O6mas ouonorwus, 10 knace/ 3axapos B.b., Mamonros C.I'., Conun H.1.,

3axapona E.T.; non penakiueit 3axaposa B.b., O0miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
«APOD A»; AkmonepHoe obmiectBo «M3marenscTBo «IIpocBemnienne»e buomorus, 10 kmace/
[Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; noa penakiueit [laceunnka B.B.,
AxunonepHoe o6mectso «M3narensctBo «lIpocsenienne»

* buonorus. buonoruueckue cucremsl u npoteccel, 10 kiace/ TepemoB A.B., Ilerpocosa P.A.,
O6miecTBo ¢ orpannueHHON 0TBEeTCTBEHHOCTHIO « MOl MHEMO3UHA»

* buosorus. O6mas 6uosorus, 10 kmacce/ 3axapos B.b., MamonTtoB C.I'., Cornn H.H.,
3axaposa E.T.; nox penakmueit 3axaposa B.b., O0miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe oomectBo «M3narensctBo «lIpocBemenne»e buomorus.
buonoruueckue cucremsl u nporeccsl, 10 kimacc/ Tepemor A.B., Iletpocosa P.A., O6mecTBo ¢
orpann4eHHOM oTBeTcTBEHHOCThIO « IOl MHEMO3MHA)»

B.B.Ilaceunuk , A.A. Kamenckuii, A.M. Py6moB u ap 10 kmacc"IIpocsemenue "

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Pa6oune nporpammel o 6uonoruun COO. [IpenmerHas muHus yueOHUKOB «JIMHUS KU3HUY.
10—11 kmaccsl: yueb. mocodue ams 001eo0pa3oBaTeIbHBIX. OpraHu3aliii: 0a30BbIil ypOBEHb /
B. B. Ilaceunux, I'. I'. IlIBenoB, T. M.

EdumoBa. — M. : [IpocsemieHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
2.0OnextpoHHas 6ubnuoteka. [Ipocsenienne. MynbTumenuitHoe yuebHoe nocodue M

[Ipocsemenne MEJIMA



3.D#aoc-1eHTp auctaHiroHHoro oopaszosarus WWW. Km. ru /education

4. bonpiias sHumkonenust Kupumia u Medonus (31eKTpoHHOE yueOHOE U3/IaHKE)

5. Anpeca caiitoB B lIHTepHeTe

http://edu.1c.ru

WWW.Som.sio.ru

eIMHas KOJUTEKITUs Iu(poBhIX 00pa3oBaTe/bHBIX pecypcos: http://school-
collection.edu.rul/.

www.bio.1september. ru — INazera «buonorus» «IlepBoe ceHTIOPs»;

WWW.Nnature.ru - Hay4Hble HOBOCTH OMOJIOTHU;

www.herba.msu.ru - 6otanndeckuii cepsep MI'Y;

WWW.MNr.gov.ru - caifT ¢ rocyiapcTBeHHON nHpopMaimeit MuHucTepcTBa NPUPOIHBIX
pecypcoB PD;

WWW.MNr.gov.ru - caifiT ¢ rocyiapcTBeHHON nHpopmalueii MuHrucTepCcTBa MPUPOAHBIX

pecypcoB PD;



KpuTeplm OlcHUBaHHUA 110 0HOJIOTHH

Kpurtepun u HOpMBI OLIEHKH 3HAHUM M YMeHHIT 00y4aIOLIUXCH 32 YCTHBIN
orBeT.Onenka"S" craBuTCs, €CJIM yYeHHUK:

1. TToka3pIiBaeTriry00KOEUTIOIHOC3HAHHECUTTOHIMAHUEBCETONPOTrPAMMHOTOMAaTEpHara;
MOJIHOEMTOHUMAaHUECYIITHOCTUPACCMATPUBAEMBIXITOHATHH, IBJICHU MU 3aKOHOMEPHOCTEM, TEOpUid, B3al
MOCBSI3€H.

2. YMeeT COCTaBHTh MOJIHBINA U IPABWILHBIA OTBET HA OCHOBE U3YUYEHHOTO MAaTepUAIIa;
BbIJIEJISATHIJIABHBIETIOJI0XKEHUS,CAMOCTOSITEIbHOTIOATBEPK 1aThOTBETKOHKPETHBIMUIIPUMEPAMHU,
aKTaMU;CaMOCTOSATEIbHOMAPTyMEHTHPOBAaHO IeIaThaHaAIN3,0000111€HN 1, BBIBO/IbI; YCTAHABINBATh
MEXIIPEeIMETHBIECB3H(HA0CHOBEpaHEETIPHOOPETEHHBIX3HAHUN )MBHYTPUIIPEIMETHBIECBS3U, TBOP
YEeCKUIIPUMEHATHIIOTYYE€HHbIE3HAaHUSIBHE3HAKOMOMCUTYaIIMH; TTOCIIEI0BATENbHO, YETKO, CBA3HO,
000CHOBAHHO U 0€30IMO0YHO U31araTh yueOHbIMMaTepHall. Y MEET COCTABIISATh OTBET B
JIOTUYECKOM MOCIIE0BATEIBLHOCTHU C UCTIOIb30BAaHUEMITPUHATON TEPMUHOJIOTUH; J€NIaTh
cOOCTBEHHBIE BBIBO/IbI; POPMYIHPOBATH TOUHOE
OIIPEIETICHUENNCTOIKOBAHNEOCHOBHBIXITOHATHI,3aKOHOB, TEOPUI. MOKETIIPHOTBETEHETOBTOPSIT
bJIOCIIOBHOTEKCTYUEOHNKA; U3JIaraTh,MaTePHAJUIUTEPATYPHBIMA3bIKOM; lIPaBUILHOMOOCTOSATEIHHO
OTBEUYAThHAA0OJHUTEIbHBIEBOIPOCH YU TENS;CaMOCTOSITEIbHOUPAIIMOHATBHONCIIOIb30BAThHAT
TS AHBIENIOCOOM S, CTIPaBOYHbIEeMaTepUallbl, yaeOHUK, JOTIOTHUTENBHYIO JIUTEPATYPY,
MIEPBOUCTOYHUKH; IPUMEHSITH CUCTEMY YCIOBHBIX
0003HaYeHUUITPUBEACHUU3ANCEN, COMPOBOKIAOIIINXOTBET;UCII0Ib30BATH IS I0KA3aTE€IbCTBABBI
BOJIOBU3HAOIIOIEHUI U OTIBITOB.

3. CaMocTOsTEIHLHO, YBEPEHHO U 0€301THO0YHO MPUMEHSIET TIOJyUYeHHbIC 3HAHUS B
PEIICHUHITPOOIIEMHATBOPYECKOMYPOBHE;IOMTYCKaeTHE00Ie€0 THOTOHET0UETA, KOTOPBIAIIETKOUCTT
PaBIIACTIIOTPEOOBAHUIO YUNUTEIIS;MIMEETHEO0X0TUMbIE HAaBBIKUPAOOTHIC
puOOpaMu, YepTeIKaAMH,CXeMaM U, IpapuKaMu, KapTaMH,COMYTCTBYIOIIMMHAOTBETY;3aITHCH,COITPOB
O’KJIAFOIIIUEOTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka"4'"craBurcs,ec/iny4YeHUK:

1. Tloka3pIBaeT3HAHUSBCETOM3YYCHHOTONIPOrpaMMHOTOMaTepraa. JJaéTnoTHBIMUITPaBUIIBHBIHOTBE
THA0CHOBEH3YYCHHBIXTCOPUI;IOMYCKACTHE3HAYNTEIIbHBICOITMOKMIHE IO UETHINPUBOCIIPOU3BE/IC
HUHH3YYEHHOTOMATEpHasia,HeOOIbITMCHETOYHO CTHIIPUHCIIONB30BAHNN HAYIHBIX TEPMHHOB TN
B BBIBOJAX, 0000IIEHNSIX U3 HAOIIOIEHNH.
MarepuanusinaraeTBonpeaeI¢HHOMIOTHIeCKOMITOCIIE IO BATEILHOCTH, TPHAITOMIOITYCKACTO THYHE
rpyOyro omMOKY Win He OoJiee IBYX HEA0UYETOB, KOTOPHIE MOXKET UCTIPABUTH
CaMOCTOSTCIIBHOIPU TPEOOBAaHUH MJIM HEOOJIBIIION TTOMOIIM IIPETOaBaTelIs; OATBEPIKIACT
OTBET KOHKPETHBIMUIIPUMEPAMHU;IPABHIILHOOTBEYAET HAIOTIOTHUTEIILHBICBOIIPOCHI YIUTEIIS.

2. yMeeTCaMOCTOHTCJ’II)HOBBII[GJ'IHTBFJ'I&BHBIGHOJ'IO)KGHI/IHBI/IBYLIGHHOMMaTepI/IaJIe;HaOCHOBaHI/II/Iq)aKT
OBUIIPUMEPOBO 00 6H_I aTb,1C1aTbBBIBOAbI. YCTaHaBJ'II/IBaTLBHy’TpI/IHp CIMCTHBICCBSA3H. MO)KGTHpI/IMC
HHTI)HOHy‘{eHHBIe3HaHI/I${HaHpaKTI/IKeBBHZ[OHSMCHéHHOﬁCHTyaHHH,CO6J'IIO,[[3TBOCHOBHBI€HpaBI/IJ'Ia
Ky.]'ILTypHyCTHOI\/'Ipe"II/I;I/ICHOJ'IBSOBaTLHpI/I OTBCTCHAYYHBICTCPMUHELI.

3. He obnamaeTnocTaToOUYHBIM HaBBIKOM PabOTHI CO
CIPaBOYHOUIUTEPATYPO, yueOHUKOM, TEPBOMCTOYHUKOM(TTPABHUIILHOOPUEHTHPYETCH,
HOpabOTaeT MEIEHHO).

Onenka''3" craBurcs,ecliny4YeHUK:



1. VYcBauBaeToCHOBHOECOAEp)KaHHEYdYeOHOTOMATEpHaIa, HOUMEETIPOOEIIbI, HENPEMATCTBYIOIINEAA
JIbHENIIEMYYCBOEHHIO ITPOrpaMMHOroMaTepuania.

2. Wznaraer marepuaj HECUCTEMAaTH3UPOBAHHO, ()parMeHTapHO, HE BCETaa
MOCIIEIOBATEIHHO;TIOKA3bIBACTHEI0CTATOYHYIOC(HOPMUPOBAHHOCTHOTACTBHBIX3HAHUHUYMEHHIA;C
12a00apryMEeHTHPYETBBIBOIBIMO000IICHHUS, JOTYCKASTOMMOKUTIPUUX(DOPMYITHPOBKE; HEUCIIOIB3Y
€T B KaUeCTBE JJ0Ka3aTEeIIbCTBA BHIBOIBI M 000O0IIEHHS U3 HAOIIOACHUH, OTIBITOB
WIIHOTTYCKAETO I MOKUITPHUIXU3II0KECHN T TaETHEUE TKHEOTIPEACTICHUATIOHSTHH .

3. HcrmeIThIBaeT3aTpyAHEHUSBIPUMEHECHUU3HAHUI, HE0 0XO0 MM BIX IIISIPEIICHUA3a]aupa3TNIHbIX
TUIIOB, MPAKTUYECKUX 3aJJaHUI; IpU 00BSCHEHUN KOHKPETHBIX SIBJICHUI HA OCHOBETEOPU U
3aKOHOB; OTBEYAET HEMOJIHO Ha BONPOCHI YUUTENS UM BOCIPOU3BOIUT
coJiep’KaHHeTeKCTay4yeOHNKa, HOHEJ0CTATOYHOTIOHUMAETOTAEIbHBIETION0KEHH S, IMEIOILIEBAXKH
0€3HAYEHHUEBITOMTEKCTE, J0IyCKasi OJTHY-ABErpyObICOIINOKY.

Onenka'2" craBurcs,eciny4YeHUK:

1. HeycBamBaeTHHEPACKPHIBACTOCHOBHOECOACP)KAaHHEMAaTEPHalIa; He3HACTHIIMHEITOHNMAC T3HAYNTE
J'IBHYIO'-IaCTI)HpOFpaMMHOFOMaTepI/IaHaBHpeJIeHaXHOCTaBHeHHBIXBOHpOCOB;He)]e.]'[aeT BbBIBOJOBU
00001IIeHNTA.

2. Nwmeet cnabo cpopMupoBaHHBIE U HETIOHBIC 3HAHUS, HE YMEET IPUMEHSTh UX MIPH
PELIEHMMKOHKPETHBIX BOIIPOCOB, 33/a4, 3aJaHMIHI0 00pasiy.

3. Tlpu oTBeTe Ha OJIMH BOTIPOC JIOMYCKAET 00JIee IBYX IPyObIX OMIHOOK, KOTOPHIE HE
MO>KETHUCITPABUTHAAKETPUTTOMOLTUYIUTETIS.

KpurepunouneHnBaHUSANIUCbMEHHBIXPA0OT(KOHTPOJIbHBIX,CAMOCTOSTEIbHbIX)

Onenka "5" craBurcs, ecian
yueHnuk: 1 .Beimomamn paboty 6e3 omubox u
HezoueToB;2. JlonycTuinHe0o01ee0JHOTOHEI0YETa

3.B paboTtaxc U30bITOYHOUIIIIO THOCTIO3aJAHHIAIOITYCKACTCIBBICTABIICHUE OTMETKH S )
BCOOTBETCTBHHC3aPaHECOrOBOPECHHBIMHOPMATHBOM.
Ounenka"4'"craBurcs,ec/iny4YeHUK:
1. BEIOJTHUIIPAOO TYITOTHOCTH IO, HOIOTTYCTHIIBHEHHE00J1e€0 THOMHErpyOO HOIIIMOKU MO THOTOHE 10 YEe
TaWINHEOO0JIeeIBYXHEI0YCTOB.
2.BpaboTaxcru30bITOYHOMIIIIO THOCTHIO3aJaHU IOy CKAETCSBBICTABIICHUEOTMETKH «4»BCOOTBETCTB
HHC3apaHeeOrOBOPCHHBIMHOPMATHBOM.
Onenka'3" craBurcs,ecIny4eHHK:
1.ITpaBUIILHOBBINOJIHWIHEMEHECTIOJIOBUHBIPAOO THIIIN JIOTTYCTHII:
He 6oJiee IBYX TpyOBIX OMMOOK; WM He 6ojiee OAHOM TpyOoii U 01HOM Herpy0oil OMIMOKH HOJHOTO
He/lo4eTa; UM He OoJiee IByX-TpeX HerpyOobIX OIHO0K; (GOopMyIIbl pU
HATMYUUTTPABIIILHOTOOTBETAUIINO JTHOMHETpyOO HOITMOKMUTPEXHEI0UETOB; UIIMITPUOTCYTCTBUUOIIH
OOK,HOIIPUHAIMYNHN YETHIPEX-TIITHHEJOUETOB.

2.B paboTtaxc n30bITOYHONIUIOTHOCTBIO3a/ITaHUH IOy CKAE€TCABBICTABICHNE OTMETKH«3»
BCOOTBETCTBUHC3aPaHEEOTOBOPEHHBIMHOPMATHBOM.

Onenka''2'" craBurcs,ecIny4YeHUK:

1. JlomycTUIYMCII0 OO0 KMHE IO UETOBIIPEBOCXOIAIIIEEHOPMY, TPUKOTOPOHMOKETOBI THBBICTABIEHA
OTMETKa«3»;
2.IIpaBUIILHOBBINOIHUIMEHEEUACTUPAOOTHI, 10CTATOYHONUISIBBICTABICHUSAOTMETKU 3.



Ounenkanpoexra.
Bricokuii ypoBenb -Ounenka''S"
1. IIpaBUIIbHOTIOHSATHIIEITB,33/1a9UBBITIOTHEHUSATIPOCKTA.
2. Co0nro1eHaTeXHOIOT UM CIIOTHEHUSAIPOCKTA, BBAEPKAHBICOOTBETCTBYIOLITHEITAITBI.
3. [IpoekTohopMIECHBCOOTBETCTBUUCTPEOOBAHUSIMHU.
4. [TposiBIEHBITBOPUYECTBO, HHUIIUATHBA.
5. IlpenwsBICHHBIN MPOAYKT IEATEIBHOCTH OTINYACTCS BBICOKHM Ka4eCTBOM
MCTIOJIHEHUS,COOTBETCTBYET3asIBIICHHOW TEME.
[ToBeiieHHBIYpOBEeHb-Onenka' 4"
1. IIpaBUIIbHOTIOHSATHIIIEITB,33/1a9YHBBITIOTHEHUSATIPOCKTA.
2. Co0nroieHaTeXHOJIOT HSIMCIIOTHEHUSATIPOCKTA, dTAITbI, HOAO MY IICHBIHE3HAY N TETILHBICOIITHOKH,
HETOYHOCTHUBO(OPMIICHUH.
3. IIposiBIIEHOTBOPYECTBO.
4. [TpeabsBIEHHBIN MPOIYKT AEATEILHOCTH OTIMYAETCS BBICOKUM KaueCTBOM
WCTIOJTHEHUS,COOTBETCTBYET3asIBIICHHON TEME.
bazossiitypoBeHp-Onenka' 3"
1. ITpaBUIIbHOTIOHSATHIIIEITB,33/1a9HBBITIOTHEHUSATIPOCKTA.
2. CoOnroieHa TEXHOJIOTHS BBITTOJTHEHHUS IPOCKTA, HO UMEIOTCs |-2 OMMOKH B dTarax win
BOo(opmIIeHUH.
3. CaMOCTOSTENBHOCTD MPOSIBIICHA HA HEOCTATOYHOM
ypoBHe.HuskuitypoBenp-Onenka 2"
[TpoexTHEBBINOTHEHUITMHE3aBEPIIICH

TecTupoBanue

Ounenka«S»CcTaBUTCS,eCINy4eHUKBBITOIHIINPaBUIbHOOT8 0% 10 100%0T00mEerourcnadanion
Ounenka«4»CTaBUTCS,ECINYYECHUKBBITOIHUINPAaBUILHOOTO0%1079%0ToOIerounciadanion
Ounenka«3»CTaBUTCS,ECINYyYCHUKBBITOIHUINPABUIBLHOOT3 5% 1059%0ToOHIerounciadanion
OueHka«2»CTaBUTCS,CCIIMYICHUKBHITIOTHIIIIIPAaBHIIBHOMEHEe3 5%0ToO1merounciadamion
WIMHETPUCTYIUIKPaOOTe, MIMHEPEACTaBUIIHAIIPOBEPKY.

Kputepun u HOpMbI OLIEHKH 32 J1a00pPaTOPHbIE U PAKTHYECKHUE
padoTbl.OueHKa«S» CTaBUTCSIBTOM CIIydae,eCiInydaliniics:

a)BLIl'IOJ'IHI/IJIp8.6OTYBHOJIHOMO6’[>€M€CCO6J'IIOI[€HI/IGMHCO6XOI[I/IMOI‘/‘IHOCJ'IGI[OB&TCJ'IBHOCTI/IHPOBCIICHI/I
SOIIBITOB PIPI3MCpCHPII>i;

6)CaMOCTOHTCJ’IBHOI/IpaI_II/IOHaJ'IBHOBBI6paJ'II/IHO)IFOTOBI/IJ'II[J'IHOHLITEIBCGHGO 6XO,Z[I/IM060 60py,HOBaHI/Ie,
BCeOHLITBIHpOBCJIBYCJ'IOBI/IHXI/Ipe)KI/IMaX,06€CHC‘II/IB3I0H_II/IXHOJ'IYLI€HI/ICpCSy.]IBTaTOBI/I
BLIBO,Z[OBCHaI/I6OJ'ILI_HeI‘/’ITOLIHOCTBIO;

B)Bl'Ip CACTABJICHHOMOTUYCTCIIPABUIIbHOUAKKYPATHOBBIIIOJTHUJIBCE3 aHI/ICI/I,Ta6J'II/II_[BI,pI/ICYHKI/I,‘lepTe
KU, Fpa(l)I/IKI/I,BBI"II/ICJ'IeHI/I}II/I CACIIaJIBBIBO/JIBI,

F)HpaBI/IJ'IBHOBBIHOJ'IHI/IJ'IaHaJ'II/BHOI‘peH_IHOCTeI>'I;



T)coOmoIanTpeOb0BaHNI0E30TaCHOCTUTPY 1A,

Ouenka«4»CTaBUTCSIBTOMCIIYYae, €CIMBBINOTHEHBITPEOOBAHUSIKOIIEHKES, HO:
a)OMBITIPOBOIHIICIBYCIOBUAX, HEOOSCIICYMBAIOIINX JOCTATOYHONTOUHOCTUU3MEPCHUIA;
0)0BLI0IOTYIICHO IBA-TPUHE0YETa, KITHHE00JIee0 THOHHET PyOOHONTMOKHIO JHOTOHEI0YeTa.

Onenka «3» craBHUTCs, €clid padoTa BBITOJIHEHA HE TMOJIHOCTHIO, HO OOBEM BBITIOJHEHHON
YaCTUTAKOB, YTO MOXKHO CJEJIaTh BBIBOJbI, WM €CIU B XOJI€ MPOBEICHUS ONbITA U U3MEPEHUN
OBLTHIOTYIIICHBICIICTYFOIIUCOTITHOKH :

a) OIIBIT MPOBOAMJICA B HCPALIMOHAJIBHBIX YCJIIOBHAX, YTO IPHUBECJIO K MOJYYCHHIO PEC3YJILTATOB
cOO0JIBIIEUTIOT PEIIHOCTHIO,

0) uaum B oT4yeTe ObLIM JONyIIeHbl B OOIIEH CcloXKHOCTM He Oojee 1ByX omuOoK ( B
3aMMUCAXCAUHNL, HW3SMCPCHHUAX, B BBIYHUCICHUAX, Fpa(l)I/IKaX, Ta6J'II/IHaX, CXeMax, aHaJInui3e
MOTPEIIHOCTEN  WT.J.),HE MPUHIMIINAIBLHOIOJUIIITaHHONPaOOThIXapaKTepa,HE MOBJIMABIINXHA
PpE3yIbTAaTBBINOIHEHUS,

B)UJIMHEBBINIOJIHEH COBCEMMJIMBBINOIHEHHEBEPHOAHAIN3OTPEIIHOCTEMH,

F)I/IJ'II/Ipa6OTaBI)IHOJ'IHeHaHeHOHHOCTI)I-0,0)IHaKOO6’B€MBBIHOJ'IH€HHOfI‘—IﬁCTPITElKOB,'—ITOHOSBOJ'ISIGTHOJ'I
y‘-II/ITI)HpaBI/IJ'H)HI)ICPCSYHLTaTBII/IBBIBO)II)IHOOCHOBHBIM,HpI/IHI_[I/II'II/IaJ'II)HOBa)KHI)IMSajlaanpa6OTI)I.

OuneHka«2»CTaBUTCIBTOMCITYYaE,ECIIN:

a) paboTa BBITMIOJHEHA HE TIOJHOCTHIO, W OO0BEM BBINIOJHCHHOW dYacTH pPabOThl HE
MO3BOJISIETCICNIATHITPABUIIEHBICBBIBO/IHI,

6)I/IJ'II/IOHI>ITI>I,I/ISMCpCHI/IH,BBI‘H/ICJ'IGHI/ISI,Ha6.]'IIOI[eHI/I${HpOI/ISBO,HI/IJTI/ICI)HCHpaBI/IJ'IBHO

B) Win B XOJ€ pa6OTBI U B OTYCTC O6H3py>KI/IJ'II/ICI> B COBOKYIIHOCTH BC€ HCIOCTATKH,
OTMeLIeHHBIeBTpe60BaHI/I$IXK OHGHKC«3».

B Tex ciayyasix, Korjga yanlHﬁCH IIoKa3sala OpI/IFI/IHaJ'IBHHﬁ 1 HauboJiee paHI/IOHaJ'IBHHﬁ o axoJ
KBBIHOJ'IHCHI/IIOPa6OTBII/IBHp0H€CC€pa6OTBI,HOHeI/I36e)KaJ'ITeXI/IJ'II/II/IHHXHeI[OCT&TKOB,OHCHK&S&BHHO
J'IHeHI/Iep360TI)IHOYCMOTpeHI/II-OY‘II/ITCJ'IHMO)KCT6BITBHOBBIH.ICH3HOCpaBHeHI/IIOCYKaBaHHBIMI/I
BBIILICHOPMAaMU.

Ha6opaTopHHepa60TbI MOTYT HOPOBOAUTBHCA KaAK HWHIAUBUAYAJIBHO, TaK W JISI IIAapbl WA
Ipylnblydamunuxcs. B cBs3u ¢ TCEM, 4YTO OOJIBIIIMHCTBO na6opaToprlx OIIBITOB ydaluecsd
BLIHOJ'IHHIOT(prHTaJIBHO U CYHIHOCTH OIIBITOB BBISICHSACTCA Ha YPOKE, OLCHKHU 3a UX OIIMCAHUC
BBICTABJIATBBCEM yUallIUMCA HE CIICAYCT. OLIeHKy YYCHHUKY MOXKHO BBICTABUTH IIPHU €TO0 AKTUBHOM
y4qaCTuun BO6C}’)KI[CHI/II/I MarTcpHraia, 6BICTpOM BBIIIOJIHCHUHU OIIBITOB, IIPABHUJIbBHOM HX aHAJIMU3C.
HO3TOMyJ'Ia60paTopHBICOHBITBI 18(0) 6I/IOHOFI/II/II/IXI/IMI/II/IOHCHI/IBaIOTCHBBI60p0‘{HO.

HTorosas oreHka 3a roji 1o MmpeaMeTy OMOJIOTrHs BBICTaBJISIETCS , KaK cpeliHee apu(MeTHYecKoe
OLIEHOK 32 | U 2 MOJyroaMsi , UTOTOBYIO KOHTPOJBHYIO pabOTy M pe3ylbTaTaM MPOMEXYTOUHON
aTTecTalluu .

IIpu nposenenun BIIP no mnpeamery pe3ynbTaT paccMaTpUBAaeTCs, KaK IPOMEKYTOYHAs
aTTecTalusl.
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