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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero obiiero obOpa3zoBaHus pazpaboraHa Ha ocHOoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamet «buonorus» yrinyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennpan  0O0y4eHUsT Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00pa30BATENIbHBIX, BOCIUTATEIBHBIX W PA3BUBAIOLIUX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM M TeMaM, paclpeaesieHue To Kjaccawm,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
peain30BaH MPUHIMUI MPEEMCTBEHHOCTH C H3YY€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUH O 310pOBOM 00pa3e JKHW3HM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3ylbTaTaM OOy4YeHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHON  JIESITEIHLHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT OuoJIOrMYeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOTIOLIUOHHOTO YUEHHS U KOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruoHanbHOro 00pazoBanHusi. OCHOBY €ro cCoJep KaHusi COCTaBJIsET cUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl U yriayOJieHbl OMOJIOTMYECKHUE 3HAHUS O PACTCHUSX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpamus OMOJIOTMYECKUX 3HAHHMMA C
COOTBETCTBYIOIIUMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPU H3yYEHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M OSBOJIOIMOHHBIA TOAXOIbI K HW3YYEHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OMOJOTHH, IMOPUONOTHH U
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kiacce wW3yuaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JarommMHCs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu MU OCOOCHHOCTSX KJIIETKH, OpraHu3Ma, TOIYJISIINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOr0 MaTepuala B COACpP>KaHUM MPOTrpaMMbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MUCTOpPUEW CTAHOBJICHUSI U Pa3BUTHS
TOM WM WHOW 001acTh OWONOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp nzyuenus yueoHoro npeamera «buosorus» Ha yrayOaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3alliyd >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON JeATETbHOCTH, CBSI3aHHOM C OHMOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

Joctwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl OMOJOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOrHYECKUX cHcTeM (KJIETKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OHOJOTHMH, HMOPUONOTUM U OHOJOTUM Pa3BUTHs, TE€HETUKH W
CEJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOW OMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¢ COIHAIbHO-)KOHOMHUYECKUMU H  DKOJOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLCHUBATh IOCIEJCTBHUS CBOEH NEATEIBHOCTH IIO
OTHOLICHUIO K OKpY)Kalollled NpHUpPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npoduakTuKi MHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWJIa TTOBEICHUS B MPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUssX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y OOYYAIOIIMXCSA WHTEUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMU
UCCJIEIOBAHUSAMM B OHMOJIOTHMH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOrNYECKOTO UCCJIEI0BAHMS, POBEJICHUS AKCIIEPUMEHTAIbHBIX
WCCJIEI0BAHNM, PEIICHNUs OMOJIOrMYECKUX 3a/a4, MOJEIUPOBAHMS OMOJIOTHYECKHUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y O0YUYaIOIINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MpUPOJIE B
L[EJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUIM; (OPMHUPOBAHUE FKOJIOTUUECKOMH,
F€HETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEJIECHHS B MPHUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOyYalolUMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpyXXaromux Jtojeid  (coOmtogeHuss Mep npoduiIakTUKU — 3a00JieBaHUM,
obecrieueHue OE30MACHOCTU >KU3HECATEIIBHOCTH B YPE3BBIYANHBIX CHUTYAIUSIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPAaCKTOPHH, CIIOCOOCTBYFOIIEH
nocieaymomeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeqiHero obmiero oopazoBanus, coctasiser 204 gaca: B 10 xiracce — 102
yaca (3 yaca B Hefieno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUsT B  OpraHU3alUsIX CpPEIHEro
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00ydJaromuxcs B BBINOJHEHUU MPOCKTHBIX M y4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTHKa KOTOPBIX  OMNpEAeseTcd YYUTEJIEM Ha OCHOBE HMMEIOMIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAEIEHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, TPUKIAIHBIE M TOWCKOBBIE HAyYHbIC HCCIEAOBAHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszanHble ¢ Ouosorueil. 3HaueHUWe OHWOJOTUHM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
V. I'apsen, I'. Mennens, B. . Bepuanckui, W. I1. [laBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnmuuel u cxembl: «CBsi3b OMONIOTHM C JOPYrUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYpPBlL, OTKPBITOCTh, CAaMOOpraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKkmii), OmochepHuiii. IIporecchl, MPOWCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHdaTue o 3aBucUMON u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [IpyumHBI WCKaXkeHHWs pPe3yJbTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHUME pAa3aUYHBIX METOAOB IIpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHA e€AMHMIA >KUBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ineitnen, P. BupxoB). OCHOBHBIC TMOJOXKECHUS COBPEMEHHON KJICTOUYHOMU
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
K1emok. DNEKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTIUL.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJib. POip KATHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBOM MoJekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauus. CpoiictBa OenkoB. Kiaccudukamus OenkoB.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CcTpoeHus U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodpunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun kommiuementapHocTtu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JIHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynknuu ATD. BoccTaHoBIEHHBIE IEPEHOCYUKH, UX (QYHKIIUU B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammer:  «PacnipeneneHne XHMHUYECKMX JJIEMEHTOB B HEXKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl OENKOBOM MOJEKyIbl», «CTpOoeHHE MOJEKY
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnune npokapuoTuueckoil kiaeTku. Kinerounasi creHka OakTepuil 1 apXen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas MemOpana (tuazmanemma). CTpykTypa —IJIa3MaTHUYECKOU
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMEBOTO Hacoca. DHAOLUMTO3: MUHOLUTO3, (paromuto3. Dk3ouutos. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onbku, TU30COMBI, UX CTpoeHuEe W (GyHKIMHU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpanusie opranonasl kietku CtpoeHue M (PyHKIIMH HEMEMOpPaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE JKICYTUKOB M peCHHYEK. MHUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. O0Gonouka siipa, XpOMAaTHH, KapuUOILJIa3Ma, SJIPBIIIKU, UX CTPOCHUE U
bynakiuu. SnepHbiii O0enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pPaCIONIOKECHHE
XpoMOCOM B HHTepha3HOM siape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTWHA — THUCTOHBL. Jlunamuxa sdepHou 00040YKu 6 mumose. SfoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunpl U cxembl: «CTpoeHHE JYKApUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

OGopynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «JVccnemoBaHue miasMoiiM3a W JIeIUIa3MOJiM3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIMN U TreTepOoTpOdHBIM. YdacTue KHUCIOpOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsr. Otinuunst pepMEHTOB OT HEOPraHMYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y baxkmepuu. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoodvixanue, Cs., C4. u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTocHHTE3a. 3HaUueHne (HOTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBl. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, Uian KJIETOYHOE IbIXaHue. POinb MUTOXOHIpUIA B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepes aHadpoOHbIM. D(P(HEKTUBHOCTH IHEPTreTUUECKOr0 OOMEHa.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, «XeMOCUHTE3Y.

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

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopHass paGora «/3yueHue (EpMEHTATUBHOIO pacCHICIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencreenHass uH(popManus M peajin3amus €€ B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbii cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagienus o cmpoenuu 2eHog. OpraHuzauus reHoMa y
MIPOKAPUOT U 3YKapHOT. Perynsiusi akTUBHOCTH I'€HOB Yy MHpoKapuoT. ['mmoresa
onepoHa (®. XKako6, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymsius oOMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekiieTrouHble (OPMBI JKU3HU U 00JIUTraTHBIC TTapa3uThl. CTpoeHme
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUOI02UYecKUx 0anHvlx. Hanomexuonoeuu 6 buonocuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKUI) EpUOAbl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — MuTOo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsauuss MUTOTHYECKOrO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ru0eb — arorTos.

Knerounoe smpo, XpomMocombl, (yHKIMOHAJIbHAs Te€HOMUKA. Mexanuszmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKay» — OuourH@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM MUK KIETKW», «Murtosy, «CtpoeHue
xpomocom», «Perukanus JJHK».

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

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH ~ CTPOEHUS M KUBHEJACATENbHOCTH  OJHOKIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCTH, Apyrue npoTucthl. KolloHWanbHbIE OPraHU3MBbI.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusm Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHAs, MeXxaHuueckas. OCOOEHHOCTH CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: 3MUTEIMAIbHAs,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHWE MHOTOKJICTOUHBIX PAaCTCHUM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. [IuTtanue KuUBOTHBIX. BHyTpuUIlon0oCTHOE U
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KoxkHOoe nbixaHue. JIpixaTenapHas MOBEPXHOCTb.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHasi cHUCTEMa 4YeaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MJIeKonuTaromux. Perymsus apixanus. J{pixaTenbHbie 00bEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIC COCYyABbl W KpOoBb. Kpyru KpoBooOparieHus. IBOJIIOIHMOHHBIE
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI paOOThl OPraHOB BBIJICICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. CrHopsl
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranusma ot OonesHeil. IMMmyHHas cuctema 4denoBeka. KieTouHblid u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxumMocTs W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuasi cucrema u pediexropHas peryisius y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopasibHas peryisius U SHIOKPUHHAs CHCTEMA JKUBOTHBIX U 4YEJIOBEKa.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPAacTECHUN,
«CucTteMbl OpraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE THUIPHDY,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHasi cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJIOB, BIAKHBIE Npenaparbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
J€MOHCTPALMH OIIBITOB MO M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne OpraHoB UBETKOBOI'O PACTEHUS».

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie kneTkw, win ramersl. Meiio3. Craauu
Meno3za. [loBegenne xpomocom B menosze. KpoccuHrosep. bruonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJICHUS MIICKOMHUTAIONINX. 3apOABIIIEBbIC JUCTKH
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUI T'eHOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMyeckoe 3HaY€HHE MPSMOr0 U HEIPSIMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoAe. Tumbl pocTta XKUBOTHBIX. DaKTOPHI
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOXEHUE O3BIVIEHBDY,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaMM OHTOreHesza», «lIpsMoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne narymkun», «J/{BoilHOE OIIOJOTBOPEHHUE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIEpMaTo30M10B, MoAeb «L UK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETUKHU:  TUOPUIOJIOTUYECKUM,  IIUTOJOTUYECKUH,
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 TeHETUKN Y, «CXEeMbI CKPEIIUBAHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooO0pasusi rTuOpUA0B MepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusl NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBHUCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [ineroTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX ()YHKIIHMA.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuibl u cxembl: «llepBeiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun apozodpunb», «KapuoTunm nOTHULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTPAlMd CLETUIEHHOTO HAcCJlEJOBaHUsl IMPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUM
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKHUX PII0B B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: *UBbIE U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHU,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, UTOT€HETUYECKHU, MONYJISIIMOHHO-CTATUCTUUECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeAeIeHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0one3HH 4YenoBeKka. boJle3HM ¢ HAcHeICTBEHHOM MpepacroyioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a0oneBaHnil yenoBeka. MeauKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
VYyenne H. WM. BaBunmoBa o IleHTpax NpOUCXOXIEHUS H MHOT000pas3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneknuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas ruopuaAN3aIvs.
brnuskopoacTBeHHOEe — cKkpelmMBaHue, Wi WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHJIOBBIX THOPHUIOB. JIOCTHXEHUSI CENEKIIUU PACTCHUN U KUBOTHBIX. «3enéHas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. I
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metoppl cenexkuuny, «OTnanéHHas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHKEHUS CEJIEKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJB3YyEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
texHosnorui. [IponsBoicTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOrMil U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK UM TKaHEHW PACTEHUH H
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OILUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKJIETOK W KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAlUM SIAEP KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOcOMHass M TeHHasi WHXKeHepus. VCKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTMKeHUsT MW TEPCIEKTHUBBI  XPOMOCOMHOM W TE€HHOM  WHXKEHEPUHU.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. [THP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBieHHEe MOJEKYISPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-comepxkaux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
MPOU3BOACTBEY, «KieTouHass nHKeHepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



IIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHMOJIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCNICHUIO, Haiuuyue Momusayuu K OOyUYCHHIO  OHWOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAIuyue  NpPpaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3MUIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buonorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUU 00YyYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIBHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

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

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJIHOMY HACJIEAUIO U MAMSTHUKAM MPHUPOJBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUS OWOJIOTMH B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ NEHHOCTH;



TOTOBHOCTh K CaMOBBIP&KEHHUIO B PAa3HBIX BHMJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHS :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXMUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSTh TAKyI0 AE€STEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

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

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIb30BaHMUEM  (COOJIOJICHHE  MpaBWJI  TOBEACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJEACTBUS NMPEANPUHUMAEMBIX TEUCTBUM U MPEIOTBPAIATh UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUUYECKON NESITEILHOCTH SKOJOTHICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOECTO MECTa B MOJUKYJIBTYPHOM MHpE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1IEJI0CTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B TO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTCH W pEIICHWH TMpoOJieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YpPOBHS pPAa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAy4YHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJbHbIe YyueOHble JIeUCTBUsA (TIO03HABATENIbHBIE, KOMMYHUKATHUBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PECHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE 1eHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
NEUCTBUS, PETYISATHUBHBIE YHUBEpCAJbHbIE YyueOHBIE JEUCTBHUS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (opMynIHpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIICTATh MX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKHE pACCYKJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PaCCMaTPUBAEMBIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOILIEHUM B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBAThH KPEATUBHOE MBIILJICHUE MPU PEIISHUN KU3HEHHBIX MPOOJIeM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN THUN MBIIUICHHS, BIaI€Th HAYYHON TEPMUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHTHl Jis J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacCTEeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JUTEpaType, OHOJOrMYECKUX CJIOBapsIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpOBaTh 3alPOChl U MPUMEHATH PA3TUUYHBIE METOJBI MIPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTUMATbHYIO  (GOpMYy  MPEACTABICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYEeCKUe 3HAKU M CUMBOJIbI, (opMyJibl, abOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCAIbHBIMA KOMMYHUKATUBHBIMU 1€CTBUSAIMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIIACOBAHHOCTh MO3UIIUNA APYTMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBHIYATHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid € Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXJAaTh pPE3YIbTAaThl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYILECTBIJISITh ITO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKCHd KaK  OCO3HAHHS
COBEpIIAEMBbIX JCHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapTryMEHTHl JAPYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodpunbHOro  o0yueHus  oOydawommxcss  Ouomornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyanusax. lIpenMeTHbIe pe3ynbTaThl MPEACTaBICHBI I10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAraloNMe OMOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Bagsunoga), MNPUHLUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIICTATH CYIICCTBCHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIEC
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUS OPraHOB U CUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeToreHes3a, "MOpUOTreHe3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHS,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBI3M MEXIY OPTaHOWIAMHU KICTKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEKIY
opraHaMd M CHCTEMaMH OpPraHOB Yy pPAacCTCHHM, >KMBOTHBIX M 4YEJIIOBEKa W WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMeHa BElIEeCTB, ATaraM KJIETOYHOTO IIUKJIA U KU3HEHHBIX IUKJIOB OPTraHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T'EHOTHIIOM W (PEHOTHUIIOM, (EHOTHIIOM W
dakTOpaMu cpesibl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKa3aTeJbCTBA POJICTBA OPTaHU3MOB pPa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OPATOPHBIE W TPAKTUYECKHE padOTHI, COONIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEAOBATENbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  TOJNYYCHHBIC  PE3yJdbTaThl HAa  YUYEHHYECKUX
KOH(DEpeHITHsX;

YMEHHE OIEHWBATh JTUYECKHE AaCTIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE
OTUTOIOTBOPEHHKE, HAIMpPaBICHHOE M3MEHEHHWE T€HOMAa W CO3JaHUE TPAHCTECHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OUMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHUpa, B IO3HAHUU 3aKOHOB TMPUPOJBI M PEHICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUH,

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
ONpeJIeNIeHHs] U TOHUMAHUE CYIIHOCTH OCHOBOMOJATalONINX OHOJIOTHYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOJIIOINH), YUCHUS
(A. H. CeBepiioBa — 0 myTsIX U HampaBieHUsx 3Boitoniuu, B.W. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTHYECKON THUpaMUIbl SHEPruu), rumotesbl (rumore3a «Mmupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHWS,
HCIIOJIb3YEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O oTtOopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI YBOJIFOIIMN HAa T€HO(POH]T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMU 3BOJIIOIUH,
JBIDKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX JKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpelie OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOrooOpasus BHAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1auH, BBISBIISATH MPUIMHHO-CIICICTBEHHBIE
CBSI3M MEXJTY UCCIICTYEMBbIMH OMOJIOTHICCKUMH MPOIIECCAMU U SIBJICHUSIMU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpencTBamu, GOPMYyITUPYS IEIb HUCCICJOBAHHS, AaHATU3UPOBATH IOJYYCHHEIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  MOJYyYEHHbIE  pe3yJbTaThl Ha  yUYEHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayimier mpodeccHoHaIbHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIKH  BBIOOP  COOTBETCTBYIOIEW  mpodeccuu U TPOAOIIKEHHUE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m pecypcbl
MPOrpaMMblI
IIpakTHYeckue
Bcero
padoThI
1 buonorus kak Hayka
2 JKuBbIe crCTEMBI M UX U3ydEHHUE
3 buonorus knerku 0.5
4 XuUMHUYecKasi OpraHu3amus KJICTKA 10
5 Crtpoenue u GyHKIIUU KICTKH 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 Hacnencrsennas nundopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKH 6 1
Crpoenue u GyHKIUHA OPraHU3MOB 17 15
10 Pa3mHOkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTrka — Hayka O HacJIeJICTBEHHOCTH U 5 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTU 6
14 I'eneTuka yenoseka 0.5




n/n

15 Cenekuusi opraHu3MOB 4 1
16 buorexnonorust u cuHTETHYECKAsE OMOJIOTHS 4
17 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 13

Kaannapuo-remaruuyeckoe miianuposanue 2023-2024

10 KJIACC

KoaunuyecTBo 4acoB

KonTpo
Bcero JabHBIE
padoTbl

Tema ypoka

Bromornsa xax

KOMIUIEKCHAsI HayKa 1

KaK 49acTh 1 0
COBPEMEHHOTO

oO1ecTBa

JKuBBIE CUCTEMEI U UX
CBOMCTBA

1 0

YpoBHeBast
opraHuzamus XuBbix 1 0
CUCTEM

HcTopust OTKpBITUS U
W3YYEHUS KIICTKU. 1 0
Knerounas teopus

Merto1bl MOJIEKYISAPHOU

U KJIETOYHON OHOJIOTHH.
[IpakTuueckas pabota
«M3ydyeHne METOI0B

KIeTouHo Omonornn 1 0
(xpomarorpadus,

anektpodopes,
middepenunansHoe
LHEHTpU(YrUpoBaHue,

IIpakTHyeck
ue padoTsbl

0.5

DJIeKTpOHHbIE N (POBLIE
o0pa3zoBarte/ibHbIE

pecypcbl

JlaTa
HU3yUyeHust

04.09.202

3 www.college.ru

05.09.202

3 www.hio.lseptember.ru

07.09.202

3 www.bio.lseptember.ru

11.09.202

3 WWW.NSu.ru

12.09.202
3 www.nrc.edu.ru



http://www.college.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.nsu.ru/
http://www.nrc.edu.ru/

Ne

u/n Tema ypoka

[11IP)»
6 XUMHYECKUNA COCTaAB
KJIETKHA

MuHepanbHble
7 BEIIECTBA KJIETKU, HX
Ouosoruyeckas poJib

Opranunueckue
BEIECTBA KICTKH —
6enku. JlabopaTopHas
8 pabora «O6HapyxeHUE
OEJIKOB C IIOMOIIIBIO
KauyeCTBEHHBIX
peaxkuuiny
CBolicTBa,

9 Kiaccuukanus u
byHKIIMK OENKOB

Opranuueckue
BEIIECTBA KIETKH —
YTJIEBO/IBI

10

Opranunueckue
BEIIECTBA KIETKH —
JTUTTUIBI

11

Hyxknennossie
kucioTel. JJHK u PHK.
JIaGoparopHas paboTa
«HccnenoBanune
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK

12

KoaudecTBO 4acoB

KonTpo
IIpakTHyeck
Bcero abHbIe
ue padoTsbl
padoTbI
1 0 0
1 0 0
1 0 0.5
1 0 0
1 0 0
1 0 0
1 0 0.5

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

14.09.202

3 www. livt.net -

18.09.202

3 www.bril2002.narod.ru -

:139'09'202 www.bril2002.narod.ru -

21.09.202
3

25.09.202 http://school-
3 collection.edu.ru

26.09.202
3

28.09.202 Anpec caiita:
3 http://fcior.edu.ru



http://www.livt.net/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

KoaunuyecTBO 4acoB
Ne
n/n

KonTpo
Bcero JabHBIE
padoTbI

Tema ypoka IIpakTHyeck

ue padoTsbl

Ppa3IMYHBIX
OpraHU3MOB»

Crpoenue u pyHKUINN
ATO®. Jlpyrue 1
HyKs1eo3uaTpudochatel
(HT®)

Cexsenuponanue JIHK.
MeToapl TEHOMUKH, 1 0 0
TPAHCKPUIITOMUKH,

IIPOTEOMMKHU

13

14

Metoibl CTPYKTYpHOI1

15 onoJsornu

1 0 0

Tunel K1ETOK.
[TpokapuoTuaeckas 1 0 0
KJIeTKa

16

Crpoenue

3YKapHUOTHYECKOU

kietku. [IpakTuueckas 1 0
pabota «3yuenue

CBOMCTB KJIETOYHOU

MeMOpaHbI»

17 0.5

[ToBepXHOCTHBIN
anmnapar KJIeTKU

18

OnHomeMOpaHHbIE

OpPraHOM]Ibl KJIETKH.
[Ipaktuyeckas pabora 1 0
«M3ydenune IBUKEHUS
LIUTOIUIa3MbI B

19 0.5

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

02.10.202

3 http://www.edu.ru/

03.10.202

3 http://bio.1september.ru/

05.10.202 http://www.bio.1september.
3 ru/

09.10.202
3

10.10.202

3 http://fcior.edu.ru/

12.10.202
3

16.10.202

3 http://www.college.ru/



http://www.edu.ru/
http://bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://fcior.edu.ru/
http://www.college.ru/

Ne
n/n

20

21

22

23

24

Tema ypoka

PAaCTUTCIIBHBIX
KIICTKax»

[TosmyaBTOHOMHBIE
OpPTraHOUIBI KJICTKU:
MUTOXOHJIPHUH,
TTACTH/IBI.
JlabopaTtopHnasi pabota
«HccnegoBanne
MJIa3MOJIU3a U
JIETUTa3MOJIN3a B
PacTUTEIBHBIX
KIIETKax»

HememOpanubie
OpraHOM[IBI KICTKH

Crpoenue u pyHKUIUN
sanpa
CpaBHutenbHas

XapaKTCPHUCTHUKA KIICTOK

9YKapHuoT.

KoaudecTBO 4acoB

KonTpo
Bcero JabHBIE
padoTbI
1 0
1 0
1 0

JlabopaTopHas padora 1 0

«I/ISY‘ISHI/IC CTPOCHHA
KIICTOK Pa3JIMYHBIX
OpraHu3MoB»

AccuMunsanus u
JUCCHUMUJISALINS — JIBE
CTOpPOHBI MeTaboIH3Ma.
Tumel 0OMeHa BEIECTB.
JIaGoparopHas paboTa
«M3yuenue

IIpakTHyeck
ue padoTsbl

0.5

0.5

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

17.10.202 http://www.bio.1lseptember.
3 ru/

19.10.202 http://www.bio.1lseptember.
3 ru/

23.10.202
3

24.10.202 http://www.bio.1september.
3 ru/

26.10.202
3


http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

KosnuyectBo yacos
DJIeKTpOHHbIe N (ppoBbIe

25

26

27

28

29

30

KaTaJIuTUYECKOMN
aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMHIIa3bl
WJTU KaTajasbl)»

depMeHTaTUBHBIN
XapakTep peakun
KIJIETOYHOTO
MeTaboan3ma.
JlabopaTtopHnas pabota
«3yueHwne 1 0 0.5
(hepMeHTaTUBHOTO
pacIlernieHus
MepoKcHia BOJOPOIA B
PacTUTENbHBIX U
KUBOTHBIX KJIETKAX»

BeJ’IKI/I-aKTI/IBaTOpBI u

0 0

OCIKU-UHTHOUTOPBI
ABTOTPOQHBIN THIT 1 0 0
oOMeHa BellecTB
doTtocuHTE3 1 0 0
XEeMOCHHTES.
JIaGoparopHas paboTa
«CpaBHeHue mporeccon 1 0 0.5
¢dboTocuHTE3a U
XEMOCHHTE3a»
AnHarpoOHBIE

P 0 0

OpraHHu3MBlI. Bunsr

Ne aTa
Tema ypoka Kontpo IpakTuyeck A o0pa3oBaTejbHbIE
n/n Bcero JbHbIE H3y4eHust
ue padoThl pecypchl
padoTbI

07.11.202 http://www.bio.lseptember.
3 ru/

09.11.202
3

13.11.202
3

14.11.202
3

http://www.college.ru/

16.11.202

3 http://fcior.edu.ru/

20.11.202 http://www.bio.1september.
3 ru/



http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.college.ru/
http://fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

Ne
n/n

31

32

33

34

35

36

37

38

KoaudecTBO 4acoB

KonTpo
Bcero JabHBIE
padoTbI

Tema ypoka

OpOKCHHUSL.
JlabopaTtopHnast pabota
«CpaBHEHHE MTPOLIECCOB
OpOJKEHUS U IbIXaHHSDY

AdpoOHBIE OpraHU3MBbI.

Orarnsl 0
SHEPTETUIECKOTO

oOMeHa

DHeprus MeMOpaHHOTO
IpageHTa MPOTOHOB.

Cunrte3 AT®: pabora 1 0
npoToHHOU AT®-

CUHTA3bI

PeaKHI/II/I MaTpU4IHOI o
CHHTC3a

1 0

Tpanckpunuus —
MAaTPUYHBIA CUHTE3 1 0
PHK

Tpancismus u e€ stamsl 1 0

Koauposanue
aMHHOKHUCIIOT. Ponb
pubocoM B OMOCHHTE3E
Oenka

Opranuzanus resoma y
[IPOKAPUOT U DYKapHUOT
MounexyispHbie
MEXaHU3MBbI

IIpakTHyeck
ue padoTsbl

DJIeKTpOHHbIe N (ppoBbIe

JlaTa
oOpa3oBaTte/ibHbIE
H3y4eHust
pecypcsl
21.11.202

3

23.11.202 http://www.bio.lseptember.
3 ru/

27.11.202
3

28.11.202

3 http://www.college.ru/

30.11.202
3

04.12.202
3

05.12.202
3

07.12.202 http://www.bio.lseptember.
3 ru/



http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.college.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

KoaunuyecTBO 4acoB
Ne
n/n

KonTpo
Bcero JabHBIE
padoTbI

Tema ypoka IIpakTHyeck

ue padoTsbl

9KCIIPECCUU T'€HOB Y
3yKapuoT

Bupycsr —

BHEKJIETOYHbIE (POPMBI

YKU3HU U 00JIUTaTHBIE

TIapa3uThl. 1 0
[IpakTnueckas pabota
«Co3zmanne Moaen

BHUpYCa»

39 0.5

Bupychsie 3a060eBanms
YyeJIoBEKa, )KUBOTHEIX, 1 0 0
pacTeHui

40

Hanortexnosmoruu B
41 1 0 0
OHMOJIOTUH U MEIULINHE

JKU3HEHHBIN UK
KJIETKA

42

MatpuuHblid CUHTE3
JIHK

XpOMOCOMBI.

JlaGopaTopHas pabota
«U3yuyenne xpomocom 1 0
Ha FOTOBBIX

MUKpOTIpenaparax»

43

44 0.5

JleneHue KIeTKH —
MHTO3

45

Tumsl KIETOK.
Kapuoxunes n 1 0
LUTOKHHES.

46 0.5

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

11.12.202 http://www.bio.1lseptember.
3 ru/

12.12.202

3 http://fcior.edu.ru/

14.12.202
3

18.12.202
3

19.12.202
3

http://www.college.ru/

21.12.202 http://www.bio.1september.
3 ru/

25.12.202
3

26.12.202
3


http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://fcior.edu.ru/
http://www.college.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

Ne
n/n

47

48

49

50

51

52

53

Tema ypoka

JlabopaTtopHnast pabota
«Habmronenne Mutosa
B KJICTKaX KOHYHUKaA
KOpelika jyka (Ha

TOTOBBIX
MUKpOTpernaparax)»
Perynsmmst >ku3HEHHOTO 1
[IMKJIa KJIETOK

OpranusM Kak €IMHOE 1

LeJI0e

TkaHu pacTeHHil.
JlabopaTopHnast pabota
«M3yuenue TkaHeu
pacTeHui»

TkaHu )KUBOTHBIX U
YeoBeKa.

JlabopaTtopHas pabora 1
«M3yuyenune TkaHeu
KUBOTHBIX)»

Oprassl. Cucremsl
OpraHoB.

JIaGoparopHas pabota 1
«V3ydenue opraHoB
LIBETKOBOT'O PAaCTEHUS»

Omnopa tena
OpraHU3MOB

JIBr>keHue opranu3mMoB 1

KoaudecTBO 4acoB

KonTpo

Bcero anHBIE

padoTbI

IIpakTHyeck
ue padoTsbl

0.5

0.5

0.5

DJIeKTpOHHbIe N (ppoBbIe

JlaTa
oOpa3oBaTte/ibHbIE
H3y4eHust
pecypcsl
28.12.202
3

09.01.202 http://www.bio.lseptember.
4 ru/

11.01.202
4

15.01.202 http://www.bio.1lseptember.
4 ru/

16.01.202

4 http://fcior.edu.ru/

18.01.202
4

22.01.202

4 http://www.college.ru/



http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://fcior.edu.ru/
http://www.college.ru/

Ne
n/n

54

55

56

57

58

59

60

61

62

63

64

Tema ypoka

[Intanue oprann3MoB

IIutanne Mo3BOHOYHBIX
JKMBOTHBIX.
[InmeBapurenpHas
CHCTEeMa YejIoBeKa

JIpIXxaHue oprann3mMoB

HBIX&HI/IG IIO3BOHOYHBIX
JKMBOTHBIX U YCJIOBCKA

TpaHcnopT BEIECTB y
OpraHU3MOB

KpoBenocHas cucrema
MTO3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

Brinenenue y
OpraHU3MOB

3amura Y OpraHnu3MoB

I/IMMYHHaﬂ CHUCTEMA
YCJIIOBCKA

Pasgpaxkumocts u
perynsauus y
OpraHUu3MOB
I'ymopanbHas
perynsauus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

KoaudecTBO 4acoB

KonTpo
Bcero JabHBIE
padoTbI
1 0
0
1 0
0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

IIpakTHyeck
ue padoTsbl

DJIeKTpOHHbIe N (ppoBbIe

JlaTa
oOpa3oBaTte/ibHbIE
H3y4eHust
pecypcsl
23.01.202
4

25.01.202 http://www.bio.1september.
4 ru/

29.01.202
4

30.01.202
4

01.02.202
4

http://fcior.edu.ru/

05.02.202
4

06.02.202 http://www.bio.lseptember.
4 ru/

08.02.202
4

12.02.202 http://www.bio.1lseptember.
4 ru/

13.02.202
4

15.02.202

4 http://www.college.ru/



http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.college.ru/

Ne
n/n

65

66

67

68

69

70

71

Tema ypoka

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

1
[TonoBoe pazmuoxenue 1

Meiios 1

l'amerorenes.
O6pazoBanue u
Pa3BUTHUC MMOJIOBBIX
kieTok. JlabopaTtopHast
paborta «3y4yeHue
CTPOEHUS MOJOBbIX
KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»

NuauBunyansHoE
pa3BUTHE OpraHu3mMoB 1
— OHTOI€HE3

3aknasKa OpraHoB U
TKAHEH U3 1
3apO/IBIIIEBBIX JTUCTKOB

Poct u pazsutue
KUBOTHBIX.
JIaGoparopHas paboTa
«Bp1sBIIEHUE
IIPU3HAKOB CXOJICTBA
3apoabllIeh
MMO3BOHOYHBIX
YKUBOTHBIX»

KoaudecTBO 4acoB

KonTpo

Bcero anHBIE

padoTbI

IIpakTHyeck
ue padoTsbl

0.5

0.5

JlaTa
H3YYeHUs

19.02.202
4

20.02.202
4

22.02.202
4

26.02.202
4

27.02.202
4

29.02.202
4

04.03.202
4

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

http://www.bio.lseptember.
ru/

http://www.college.ru/

http://www.college.ru/

http://fcior.edu.ru/



http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.college.ru/
http://www.college.ru/
http://fcior.edu.ru/

Ne
n/n

72

73

74

75

76

Tema ypoka

PazmHoxeHue n
pa3BUTHE PACTEHMIA.
JlabopaTtopHnast pabota
«CtpoeHue opraHon
Pa3MHOXKEHHS BBICIITHX
pacTeHun»

Hctopus ctaHoBICHUS
Y Pa3BUTHS T€HETUKHU
KakK HayKH1

OCHOBHBIC IIOHATHUS U
CHMBOJIBI T€HETHKH.
JlaGopaTopHnas pabota
«/Ipo3oduna xak
00BEKT F'eHETHYCSCKUX
HCCIIEI0BAHUIN

3aKOHOMEPHOCTH
HaclleI0BaHUs
IIPU3HAKOB.
MonorubpuaHoe
CKpeLI1BaHUE.
IIpakTuyeckas pabora
"U3yuenue
pe3yabTaToB
MOHOTHOPUIHOTO
CKpPELIUBaHUS Y
apo3o¢uist”
I[uTonmornueckue

OCHOBBI
MOHOTHOPHUIHOTO

KoaudecTBO 4acoB

KonTpo

Bcero anHBIE

-

padoTbI

IIpakTHyeck
ue padoTsbl

0.5

0.5

0.5

DJIeKTpOHHbIe N (ppoBbIe

JlaTa
oOpa3oBaTte/ibHbIE
H3y4eHust
pecypcsl
05.03.202
4

07.03.202 http://www.bio.lseptember.
4 ru/

11.03.202
4

12.03.202

4 http://www.college.ru/

14.03.202 http://www.bio.1lseptember.
4 ru/



http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.college.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

Ne

u/n Tema ypoka

CKpEILIMBAaHUS

AHanm3upyrouiee
CKpEILIMBaHHUE.
Henonnoe
AOMHUHHUPOBAHUC

77

JurubpuaHoe
CKpelIBaHHE.
[IpakTnueckas pabota
«3yueHne
pe3yabTaToOB
JTUTHOPUTHOTO
CKpELIMBaHUs y
TPO30(PUITBDY

78

uTonornyeckue
OCHOBBI TUTHOPUTHOTO
CKpEITUBaHUS

79

[EEN

CuenjieHHoe
HacJIEIOBaHUE 1
MIPU3HAKOB

80

XpoMocoMHas Teopus
HACJIEJICTBEHHOCTHU

81

82 T'enetuka moia 1

I'eHoTHI Kak LIEIOCTHAS
cucrema

83 1

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS 1
pacTeHUH, KUBOTHBIX U

84

KoaudecTBO 4acoB

KonTpo

Bcero anHBIE

padoTbI

IIpakTHyeck
ue padoTsbl

0.5

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

18.03.202
4

19.03.202

4 http://fcior.edu.ru/

21.03.202
4

01.04.202
4

02.04.202
4

04.04.202
4

08.04.202
4

http://www.college.ru/

09.04.202

4 http://www.college.ru/



http://fcior.edu.ru/
http://www.college.ru/
http://www.college.ru/

Ne
n/n

85

86

87

88

89

Tema ypoka

YCJI0BCKa

N3menuuBocTh
MpU3HAKOB. Bubl
N3MEHYUBOCTH

MoaudukanroHHast
N3MEHYHUBOCTH

BaprannonHsslii psa u
BapUalMOHHAS KPUBAsI.
JlabopaTtopHnasi pabota
«HccaenoBanue
3aKOHOMEPHOCTEMN

MO TU(DUKAITHOHHO M
U3MEHUYUBOCTH.
[Toctpoenue
BapHUAIIMOHHOTO psla U
BapHalMOHHON
KpUBON»

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunatusHas
M3MEHYHMBOCTD

MyrannonHas
U3MEHUYUBOCTb.
ITpakTuyeckas pabora
«Myrauuu y
npo30¢guisl (Ha
TOTOBBIX
MUKpOITpernaparax)»

KoaudecTBO 4acoB

KonTpo
Bcero JabHBIE
padoTbI
1 0
1 0
1 0
1 0
1 0

IIpakTHyeck
ue padoTsbl

0.5

0.5

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

11.04.202
4

15.04.202
4

16.04.202

4 http://fcior.edu.ru/

18.04.202
4

22.04.202 http://www.bio.1september.
4 ru/



http://fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

Ne
n/n

90

91

92

93

94

95

Tema ypoka

3aKOHOMEPHOCTH
MYTalHOHHOTO

npouecca. 1
DOnureHeTHKa u
SMUTCHOMUKA

I'eneTnka yemoBeKa.
[IpakTnueckas pabota
«CocraBnenne u
aHaJu3 POJIOCIOBHON»

1

MeTo bl METUITHHCKOU
T€HETHKU

1

3HaueHHUE

MEIUIMHCKON MreHETUKU

B mpenoTBpamennu 1 1
JIEUEHUH T€HETHYECKUX
3a00J1€BaHHH YeJIOBEKa

OCHOBHBIC TIOHSTHS
CEIICKITUH.

JlaGopaTopHas pabota
«M3ydenue copToB 1
KYJBTYPHBIX PACTCHHI

Y TIOPOJI IOMAIITHUX
KUBOTHBIX)»

Meronsl ceneKIMOHHON
paboTsl. JlabopaTopHas
pabota «M3yuenue 1
METO/IOB CEJIEKLIUU
pacTeHun»

Bcero anHBIE

KoaudecTBO 4acoB

Koutpo
P IIpakTHyeck

paGoThI ue padoThl

DJIeKTpPOHHbIE (P POBLIE
oOpa3oBaTte/ibHbIE

pecypchbl

JlaTa
H3YYeHUs

23.04.202
4

25.04.202

4 http://www.college.ru/

29.04.202
4

30.04.202

4 http://fcior.edu.ru/

06.05.202
4

07.05.202
4


http://www.college.ru/
http://fcior.edu.ru/

Ne

u/n Tema ypoka

JocTmwkeHus ceJIeKIuu
pacTeHUH U KUBOTHBIX.
[IpakTnueckas pabota

«IIprBUBKa pacTeHHID»

96

CoxpaHeHue, U3y4eHue

97 U UCTIOJIb30BaHIE

T€HETUYECKUX PECYPCOB

buorexnomorusa kak
HayKa ¥ 0Tpacib

IIPOU3BOJICTBA.

[TpakTuueckas padota
«M3ydeHne 00BEKTOB

OMOTEXHOIOT N

OcCHOBHBIC
HaIpaBJICHUS
CHHTETHYECKOH
OuoJIOrun

99

100
UH)XEHEpUs

MenunuHackue

101
OMOTEXHOJIOTHHA

PesepBHBIN ypOK.
[ToBTOpEHuUE,

102  o06o0uieHueE,
cucTeMaTtu3anus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

XpOMOCOMHaH K ICHHasa

1

1

KonTpo
IIpakTHyeck
Bcero abHbIe
ue padoTsbl

padoTbI

0 0

0 0

0 0.5

0 0

0 0

0 0

0 0

0 13.5

102

KoaudecTBO 4acoB

DJIeKTpOHHbIe N (ppoBbIe

JlaTa
oOpa3oBaTte/ibHbIE
nsyqennﬂ
pecypchl
13.05.202
4
}14'05'202 http://lwww.college.ru/
16.05.202 http://www.bio.1lseptember.

4 ru/

20.05.202
4

21.05.202
4

23.05.202 http://www.bio.1september.
4 ru/

http://www.college.ru/

27.05.202
4


http://www.college.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.college.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue; noa peaakuueit [laceunuka B.B.,
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBenienue»
* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; noa penakuueit [laceunuka B.B.,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

[Taceunuk B.B. Meroaundeckoe mocobwue mis yuutens, Mocksa 2017t

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

HUHTEPHET PECYPCHI


















