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HOACHHUTEJIBHASA 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 mnpenMerb». CoriacHo mnonoxenuasm OI'OC COO npodunbHbie
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mM, cpeqHuM IpodeccuoHaIbHBIM U BhICIIUM 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
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMu M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha yriayOiéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH y4eOHOro Tmpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE OWOJIOTMUECKHUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOro IMpeaMeTa
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
o0y4arouMxcs MO OCBOCHUIO COAEpkKaHHUS OWOJIOTMYECKOTo OO0pa3oBaHMSA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

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 KJIETOYHOW OHONOrMHM, 3MOPHOJOTMM U OHOJOTMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOTO
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 CBEICHUS TPUKIAJHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKu, XuMUU, reorpapuu 1 MaTEMaTUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4arouMMucs ONOJIOTHYECKUX TEOPUHM U 3aKOHOB, MAEH, MPUHILIUIIOB U MPaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOIMH, IPUKJIAJHBIX ACMEKTaX OMOJOrMYeCKUX 3HaHUM. [
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 MHOM oOjacTh OMOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
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 ¥ NPHOOPETCHHE YMCHHMA
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» 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 €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYYaIOIIMXCS C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOAaMH  CaMOCTOSITENIbBHOTO  TIPOBEJEHUS  OHOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; TOJIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaloIIeW NPUPOJHOU cpele, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAeMBIMU €10 TMpoOJIeMaMH, METOIOJOTHUEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENIBHBIM €€ 00beKTaM U SBJICHUSIM; (HOPMHUPOBAHHUE IKOJIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE NpPaBUJI IOBEIEHUS B MPUPOIE, OXPAHBI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

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

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYUYEHHs] OMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUM 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 M MECTHBIX IPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi 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, cBsizaHHble ¢ Ouonoruel. 3HaUYeHHE OHOJIOTUU 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'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . 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

XKupble cuctembl Kak mpeaMer uszydeHus Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMBI HA PA3HbIX YPOBHIX OpPraHU3aLUU.

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

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKU JKU3HWY», «buomorndeckue
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  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eIUHMIA >KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

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

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

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

IlpakTuueckass padora «l3ydeHue METOAOB KJIETOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpPUTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1aH CcTpoeHHs U (U3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

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

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

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

Tabmuuer u cxembl: «llepuoamdeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexyinsl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHue u GQyHKIUN KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3ome. Llutockenet. [IBumxenne nuromiazMbl. OpraHoUIbI
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii 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  CJIOXHBIE  IJIACTUABl  (HOTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBPbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Snpo. OGosouka sipa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIIKHA, 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.

Kiterounble BkntoueHusi. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHWE  pacTUTEIBHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

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

JlaGoparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
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 NPeBpallleHNe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakKTep PEaKIUl KJICTOYHOTO
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 (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
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. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOaKTEpHUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Inepeus membpanuno2o epaduenma npomonos. Cuumes



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

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaboparopHass  pabora «l3ydyeHME  KATAIMTUYECKONM  AKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB 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 — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHuvie mexanuzmvl 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, OakTepuodaroB. 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.

Tabmuuel u cxembl: «buocunTes Oenkay, «l'eHeTHueckuil Koa», «Bupycb»,
«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.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsiuus mMuTOoTHMYECKOro IUMKIA KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosdy, «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIllIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (PYHKIUNA U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. J[BMIKEHHME MHOIOKIETOYHBIX J>KMBOTHBIX M 4YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJCICHUSI.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

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

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIE MUMMYHHUTET. BpoXIE€HHbIH M NpUOOpPETEHHBIN creunuuuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTte UM perymanus |y OpraHusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA M €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
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 CHUCTEMBI M HX TOPMOHBL. [[elicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0KIeBoro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeNbHBIX JIBMYKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHokeHHe M pa3BUTHE OPraHU3MOB

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

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

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIeM IMOPUOTOSUU.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsius ). 3akiiajka OpPraHOB U TKAHEH M3 3apOJIbIINIEBhIX JIHCTKOB. B3anumMHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICHCTBUII T'E€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE PA3TUUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PaCHpOCTpaHEHUE B mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYJISIIIUYA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocombl», «I'amerorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CEeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX PacTEeHUN», «KHU3HEHHBIA LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
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 BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHMBOCTH
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, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

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 ~ METOABl ~ TEHETUKU:  THOPUIOJOTHYECKHUM,  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.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIIBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us ruOpUIOB MepBoro nokoieHus. [lpasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiernienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAaHHH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'€HOB, HAPYILICHHE CUCIUIEHUS MEXAYy TeHaMHh. XPOMOCOMHAas
TEOpUsl HACIIEACTBEHHOCTH.

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

['enotum kak uenoctHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIIECCOB, TMOBEEHUS W 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.

JdemoHncTpanuu

[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 nTuiiby,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

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

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
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.

MoaudukanuonHass HW3MEHYUMBOCTh. Ponb cpeasl B (OpMUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW H3MEHUMBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

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

MyTanroHHass WM3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBSMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOSE.

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: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

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, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0one3HM 4YenoBeKka. boJIe3HW C HACIEeICTBEHHOM MPeapacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «KapuoTumn yenoBekay, «MeToabl M3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
VYuyenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

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

HNckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJICKIIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



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

[lonyuenne MTOJIUIIIIOUIOB. Buyrtpusunosas rUOpUIn3ALIHSL.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUIN U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOTNHBLX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL 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. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metopsl cenexkuuny, «OtnanéuHas rudbpuauzanus», «MyrtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHUXKEHMS CEJICKIIMHM pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosoruii. [IponzBoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeToasl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
#*uBOTHbIX. KpuoOGanku. Comartuueckas ruOpUAM3alUS U COMATUUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonav3zoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonozuu 0300p06IeHsl, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOcOMHass U TEHHasi WHXEHepusd. VICKyCCTBEHHBI CHHTE3 TI€Ha W
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM T€HHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
dbyHIaMEHTaTbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTUH, CO3JaHUsS KOMILICKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUTSL PEIIEHUS 3a/1a4 [IePCOHATU3UPOBAHHON MEIULINHBI.

CoznaHve BEKTOPHBIX BAaKIMH C IEJIbl0 oOecredeHus: KOMOMHMPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnuuel u cxemsl: «lcnonb3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBINIJIEHHOM
IPOU3BOACTBEY, «KiieTouHas nHkeHepus», «[ €eHHas HHKEHEPUSI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO)».

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHET'O OBIIIET'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBAaHUA K pE3yJbTaTaM OCBOCHUS
OoOy4aloUMMHCS TMPOTrpaMM CpeAHEero oOmero oOpa3oBaHUsS: JIMYHOCTHBIE,
METaNPEAMETHBIE U ITPEAMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTATOB OCBOEHHUS MPOrPaMMbl MO OHUOIOTUU
BBIJICJICHBI CJICIYIONMINE COCTABISIONINE: OCO3HAHUE OOYYAIOIIUMUCST POCCUNUCKOMN
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH



U CaMOOMpEACNCHUI0, Haluyue Momugayuu K OOydeHUI0  OWOIIOTHUH,
yeneHanpaegienHoe paszeumue BHYTPEHHUX YOCKICHHH IUYHOCTH HAa OCHOBE
KITFOUEBBIX TICHHOCTCH W HMCTOPUYCCKUX TPAAMIMN pPa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCSl PYKOBOJICTBOBATHCS B CBOECH
JEATENHHOCTH IICHHOCTHO-CMBICIIOBEIMH ~ YCTAaHOBKAMHM, TPHCYITUMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haauyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCIU cmMasums 1IN U CTPOUTD KU3HEHHBIC TUTAHEI.

JIMYHOCTHBIC PE3yIbTaThl OCBOCHUS MIPOTPAMMBI 10 OMOJIOTUN JOCTUTAIOTCS
B CIMHCTBE YyYEeOHONW M BOCHHMTATCIBHOW JICSITCIHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMU POCCHHUCKUMHU COIMOKYIIHTYPHBIMH, UCTOPUUYSCKUMH U JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE NpPaBWJIAMH M HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHUSA, CaMOBOCTIHTAHUS W
CaMOpa3BUTHS, Pa3BUTHS BHYTPCHHEH TMO3WIMK JIMYHOCTH, TATPUOTHU3MA W
YBOXCHHUS K 3aKOHY W IMPABOIOPSIKY, YSIOBEKY TPy/Ja M CTapiieMy MOKOJICHHUIO,
B3aMMHOTO YBa)XCHUS, OCpPEKHOTO0 OTHOIICHHUS K KYJIBTYPHOMY HACJICAHIO H
TPaJUIIUSIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoii Deneparuu, MpUpOaC U
OKPY’KAIOIIEN Cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4yeOHOro mpeamera «buosorus
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXIEHUN, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM EHHOCTSIM POCCHUMCKOT0 O00IeCcTBa, pPACUIUPEHHE >KU3HEHHOTO
OTbITA W OTBITA JCSITEILHOCTH B IMPOIIECCE PEeaM3allMd OCHOBHBIX HAIPAaBJICHUM
BOCIIUTATENILHON JESTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA W MPABOMOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATENHHOCTH TPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ONPENENATh COOCTBEHHYIO TMO3UIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYWTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHYS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COIMAITEHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIOJTHCHHUS
y4eOHBIX, TO3HABATEIBHBIX W WCCIENOBATEIBCKAX 3a/1ad, YBaKUTEIHHOTO



OTHOIIECHUSI K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXKIaHCKON UJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIEpEN
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIJIOE ¥ HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
NOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHe OHMOJOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUHU 3aKOHOB
OPUPOJIbI, B )KU3HU YeJIOBEKa U COBPEMEHHOI'O 00IECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy’KeHHMIO W 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMENHON JKW3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUN;

IIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOIMOHAJIBHOIO 0JIArONMOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOoBOro u Oe3omacHOro oOpasa >KU3HH
(3mopoBoe  MUTaHHWE, COOJIIOACHUWE TUTMEHUYECKHX TpaBWJl M HOPM,
cOaaHCUPOBAHHBII pPEXKUM 3aHATUH U OTAbIXA, peryispHas (Qu3ndecKas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

MIOHMMAHWE€ LEHHOCTM MNPAaBWJI HWHIAWBUIYAJIbHOTO W  KOJUIEKTHUBHOIO
0€30MacHOro MOBEJACHUS B CUTYaIMIX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIOJEH;



OCO3HAHUE MOCIEICTBUN M HENPUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYAy, OCO3HAHUE EHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW Y COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3inuHbIM cepam mpodeccnoHanbHON AEATEILHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | Pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIeCTBOBAHUS;

TOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYyJIbTYpPhl: MPUOOpPETEHHUE OIbITa
IJJTAHUPOBAHUS TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX TOCJIEACTBUN s
OKPYKAIOIIEN CPEBI;

OCO3HaHHE TJI00aIBHOTO0 XapakTepa 3KOJOTMYECKHX MpoOJieM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HAHMSI W YMEHHUS TMpPU PEHIeHHH TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIONIb30BaHUEM  (COOJIIOJIEHHEe  TPaBWJI  TMOBEJIEHUA B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUK, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
NPUPOJHON Ccpefie, YMEHHE MPOTHO3HPOBATH HEOIArOmpHsITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIMYME€ Pa3BUTOr0 IKOJOTUYECKOTO MBILIJIEHHUS, YKOJIOTUUYECKON KYJIBTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKOU AEITEIBHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOUN MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpPEICTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U IMO3HAHUS MUDPA;



MOHUMaHUE crneuu@uKku OHOJOrMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHUpPOBaHUHU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOIO
MpPEACTaBIeHUs 00 OKpY)KAlOUIEeM MHpE KaK O €AMHCTBE MPHUPOAIbI, YEJIOBEKA U
oOmecTBa, B IO3HAHMM MNPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Ipodsiem
COXPAaHEHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JII COBPEMEHHOW IUBUIIU3ALINM:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/1aHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PECypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NOMCKA MYyTel BBIXOJA U3 INI00ATbHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKUX 3HAHUM B MLEsIX
NOBBIIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBLHON TpaMOTHOCTU OOydYaromuxcs, GopMHpyeMOit
IpU U3y4YEHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEr0 MHUpPA U MPOUCXOASAIINX B HEM U3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS A
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K  HENPEPHIBHOMY  OOpa3OBaHHIO M
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOTHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yiabTaThl OCBOCHUs YydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMBbIE [ (OpPMHpPOBAHUS MHUPOBO33PEHUS OOyHarOIIUXCs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIE) OOIIeHAYUYHbIE MOHATHUS, OTPa’KaIoLIne
LEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHEHU(PUKY METOIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, 3HEPIHs, SBJICHHE, NPOLECC,
CUCTeMa, Hay4yHbIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
uccieqoBaHue,  HaOMIOJEHUE,  HM3MEpPEHUE, OSKCHEPUMEHT U ApPYrue);
YHUBEpCAJIbHbIE Y4YeOHbIE JE€WCTBHS (IIO3HABAaTEIbHbIE, KOMMYHHKATHBHBIE,
PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIIMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIMH OOYYaroIIMXCA; CIHOCOOHOCTH



oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWA W yHHUBEpcalbHble Yy4yeOHble JCHCTBUS B
[I03HABATEJILHOU U COLIMAJIbHOW IPAKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpOBHE CpEIHEro oOIIero
oOpazoBanuss y oOyuaromierocss OyayT cpOpMHUpPOBaHBI TO3HABATEIbHBIC
YHHUBEpCAJIbHbIE YUYeOHBIE ICHCTBUS, KOMMYHUKATHBHBIE YHUBEPCATbHBIC yUCOHbIE
JCHCTBUS, pPETYIATUBHbIE YHUBEpCalbHbIE Yy4eOHBIC JCHCTBHs, COBMECTHas
JeSITeIbHOCTb.

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOCHHS TPOTPAMMBI CpPEIHETO OOIIero
00pa30BaHUS JOJKHBI OTPAXKATh:

OsgiaseHue YHHBepPCAJbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMoOCTOSITETFHO ~ ()OPMYJIUPOBaTh M aKTyaJM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh MPH OCBOCHUW 3HAHWW TPUEMBI JIOTHUECKOTO MBIIIICHHS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIu, 0000IIeHUs ), PACKPBIBATh CMBICIT
OHMOJIOTMUECKUX TOHITHI (BBIICISATh UX XapaKTEpPHBIE NMPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMU MOHATHUSIMU);

ONpeNeNsITh eI JeATEeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH UX
JOCTUXKEHUSI, COOTHOCUTH PE3YJIbTATHI ICSITEIbHOCTH C TTOCTABJIEHHBIMU TEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICTIbHBIE cpeactBa Ui IpeICTaBICHUs
CYIIECTBEHHBIX CBSI3€M M OTHOILEHUN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaxX, a
TaKkKe  MPOTHBOPEYMI  PA3HOTO  POJA,  BBISABICHHBIX B Pa3IUYHBIX
MH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B I€ATEIHHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN JEATEIbHOCTH;

KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30Bble HCCJIEA0BATEIbCKUE TeHCTBHS:



BJa/I€Th HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKON U POEKTHON JI€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh Pa3iNMYHble BHUABl JIEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpeTaluH, MNpPeoOpa3OBaHUI0 W NPUMEHEHHIO B Y4YEOHBIX
CUTYallUIX, B TOM YKCJIE IPU CO3[IaHUN YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(GbopMHUpOBaTh HAYUHBIN TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KJIIOYEBBIMU TOHITUSIMU U METOJIaMH;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIBLHOM
NEeSATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HAXOAUTh apryMEeHThl JUIsl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH TIOJYYEHHbIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBJIATh 1I€JIEHAIIPABICHHBIM MOUCK IMEPEeHOCa CPEeACTB M CIOCO00B
AecTBUA B TPO(eCCHOHATBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M INPAKTUYECKYIO 00JIacTH
KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE WJEH, MPEUIaraTb OpPUTMHAIBHBIC MTOAXOABI M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLNE albTEPHATUBHbIC PELICHMUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX UH(OpManuu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTepaType, OHOJOTHYECKHX CJIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIW3UPOBATh
MH(POPMAIUIO PAa3IUYHbIX BUAOB U (OPM IPEICTaBICHUS, KPUTUUECKH OIICHUBATh
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTS;

(GopMyIupOBaTH 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MPHU MOUCKE U
otbope Omojormueckoil mHGOpPMAIUKA, HEOOXOIMMOM JIJI BHITTOJTHEHHUS yYCOHBIX
3a/ay;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATh KYJIbTYpPy aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
ITOMCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (OpMy  NpeCTaBICHUS
Oouonornyeckoil nHpopmauu (cxeMbl, rpaduKu, AUArpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAyecTBE CpeAcTBa mpu padoTe ¢
Ouonornyeckoil HMHPOpMaUMEN: TPUMEHATh XHUMHUUYECKHe, (U3MYecKue W
MaTeMaTUYeCcKue 3HaKW W CUMBOJBI, (HOpMYyJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEJCTBA
HAarJIAIHOCTH;

BJaJ€Th  HaBbIKAMHU  pACMO3HABaHUS M 3alUTBl  WHGOpMaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6meHue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUNA APYTMX yYaCTHUKOB
JUanora i JUCKyCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpeacTBa OOIEHHWs, MOHMMAaTh 3HAYCHHE
COLMAbHBIX 3HAKOB, MNPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaluil,
YMETb CMAr4aTh KOHQIUKTHI U BECTU MIEPETOBOPHIL;

BJIJIETh PA3JIMYHBIMU crIocO0aMu OOLIEHHS M B3aUMOJAEWUCTBUSA, MOHUMATh
HaMepEeHUs IPYrux JoJeH, IPOsABIATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOH opMe (HOpMyIHpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs IeSITeJIbHOCTh:

INOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON M HWHIUBUAYaJIbHOMN
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBbIX (JOPM B3aUMOJCHCTBHS NPHU peLIeHUH yueOHOM 3a/1a4H;

BBIOMpAaTh TEMAaTUKY M METOJbl COBMECTHBIX JACUCTBUH € yu€TOM OOIIKX
MHTEPECOB U BO3MOYKHOCTEHN Ka)A0r0 YieHa KOJJIEKTHBA;

OPUHUMATh LE€JIM  COBMECTHOW  JEATEIBHOCTH, OpPraHHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacupenensaTe poJM C YYETOM MHEHHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU pabOTHI;

OLICHMBAaTh KayeCTBO CBOET0 BKJAJAa W KAXKJIOTO Yy4YaCTHUKA KOMaHAbI B
OOIIMii pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IMO3ULHUA HOBU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;



OCYIIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IMOBEJIECHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

OBj1ajieHNe YHUBEPCAJTBHBIMHU PEeryJISITHBHBIMHU TeHCTBHIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUA IS BBISBICHUS MpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YUCOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUU LEJIEBblE W CMBICIOBBIE
YCTAaHOBKHM B CBOUX JICMCTBUSIX M MOCTYIKaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIHLHOM
JESATEIBPHOCTH U )KU3HCHHBIX CUTYAITUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pElIeHUs NpodiieMbl € y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a penieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIATH CBOM OOpa30BaTEIbHBIN WU
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B NIE€SITEIbHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQ/JIETh  HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUIA M MBICTUTEIBHBIX TMPOILIECCOB, WX pPE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOI'O PEILLIEHUS;

yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HUX
CHUKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TPU aHaJIU3e pPe3yJbTaToB
NEeATENbHOCTH;

3) mpuHsITHE Ce0Os M APYTrHUX:

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOWHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIu3e pPe3yJbTaTOB
NEeATEeNbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OMINOKH;

pa3BUBATH CHIOCOOHOCTH MOHUMATh MUP C MO3UIIUU JPYTrOT0O YEIOBEKA.



HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pE3yabTaTbl OCBOEHUSA COAEpPKaHUSA Y4eOHOro NperMeTa
«buonorusg» Ha yrayOn€HHOM YpOBHE OPHEHTHPOBAaHbI Ha oOOecredyeHue
npoduibHoro  oOyueHus  oOyvarommxcss  Ouosormd. OHM — BKIIIOYAIOT:
crienuduyeckue ajig OMOJOTUHN HAy4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH 110
OCBOEHHIO, UHTEPIPETALMHA U MPEeoOpa30BaHUIO 3HAHWUW, BUIBI JAEATEIBHOCTU IO
MOJTyYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXE B
peanbHBbIX KU3HEHHBIX cUTyalusx. lIpenMeTHbie pe3yibTaThl MPEACTABIEHBI IO
rojam U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydyeOHoro npenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MeCTe W pOJM OHOJIOTMM B CHUCTEME
€CTEeCTBEHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHMH TpoOJIeM  palMOHAIBHOTO
PUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJIQJICHHE CHCTEeMOW OHMOJIOTMYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraomue ONOJIOTMYECKUE TEPMHUHBI W TIOHATUS (KU3Hb, KJIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETryJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OMOJIIOTMUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHast Teopusi
HacieacTBeHHocTn 1. Moprana), yuyenus (H. M. BaBuioBa — o meHTpax
MHOTooOpa3uss ¥ TPOUCXOXKACHHUS  KYJIBTYPHBIX  pPacTeHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. Mengens, TOMOJOTMYECKHX PSIOB B
HacCJICACTBEHHOU N3MEHYUBOCTH H. n. Bagusiosa), MIPUHIATIBI
(KOMIIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYyYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCaHUE, W3MEpEHUeE,
HaO0JI0/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYHIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pAaCTE€HHU, >KHBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KHU3HEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpraHMW3Max PacTeHMi, )KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoIIeccoB: 0OMeHa BemecTB (MeTadoNm3M), TMPEeBpaIeHUsT YHEPTUH, OPOKECHHSI,
aBTOTPO(GHOTO U TreTepoTPOPHOTO TUTOB MUTAHUSA, OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS,



pa3MHOXXEHUS,  WHIUBUAYATbHOTO  pa3BUTHA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJCHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHAaBIMBATh B3aWMOCBSI3M MEXIy OpPraHOMIaMH KIETKH U HX
(GYHKIMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW U HX QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTeHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OPraHOB W HMX (QYHKIHMSIMH, MEXKIY >STarmamu
oOMeHa BEeIIEeCTB, dTallaMHU KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTUNOM W (EHOTUIIOM, (PEHOTUIIOM H
(dakTopamu cpeqpl 0OOUTaHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTeMaTHYEeCKUX TPy,

YMEHHUE peliaTh OMOJOTUYECKHUE 3a]]a9H, BBISBISITh IPUIHHHO-CJIC/ICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OUOJIOTUIECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, JIEIaTh
BBIBOIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COOJIONATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYsS 1elb KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJTyYEHHBIE
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yue€OHO-HMCCIIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPENACTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYEHHUYECKUX

KOH(EepeHITUAX;
yYMEHHE OIIEHUBAaTh JTUYCCKUE AaCIEKThl COBPEMCHHBIX WCCIICJJOBAHUN B
obmactu  OMONOTMM W MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccruoHambHOM
JESTEIHHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034¥CTBA, MUIIEBOM MPOMBIILICHHOCTH, YTAYOJISITh MO3HABATEIbHBIM
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
MPOJOKEHUE OHOJOTMYEeCKOro oOpa3oBaHUs B  OpraHU3alUsX CPEIHEro
po(ecCHOHaTBHOTO U BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHBIe pe3yabTaThl OCBOEHUs ydeOHOTo mpenmera «buomorms» B 11
KJlacce NOJKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHHU COBPEMEHHON €CTECTBEHHO-HAay4YHOH
KApTUHBl MHpa, B MO3HAHUM 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHus] M TMOHMMaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OWOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOcUCcTeMma, Ouocdepa), OHOJOTMYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs SBOJIOLUH), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HampaBieHusx sBomtonuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus [Ix. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npasBuna (munumyma . JluOuxa,
HKOJIOTHYECKON MHpaMuJibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJIaJIeTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHMS,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIECOBAHUSIX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOJICHHE, SKCIIEPUMEHT), CIOCOO0aMH BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNpPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOLIETo, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT' O otbopa, aJJIONATPUYECKOTO U CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JBIKYIIMX CHJI ABOJIFOIIMU HAa T€HO(DOH MOMYIISINH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHUs, YepeAOBaHMs HAIPaBICHHMA
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXAY IPOLECCAMHU SBOJIOLINH,
JBYKYIMMH CUJIAMH AHTPONOTE€HE3a, KOMIIOHEHTAMH DPa3jIN4HbIX 3KOCHCTEM H
MPUCIIOCOOJICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBIBIATH  OTJIMYUTENIbHBIE  INPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BUJIOB K Cpeje OOMTaHUs, aOMOTHYCCKMX M OMOTHYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBS3€H  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUISl JI0KA3aTEJIbCTBA POJICTBA OPraHW3MOB Pa3HbBIX
CUCTEMATHUYECKUX I'PYII, B3aUMOCBSI3H OPraHU3MOB U Cpefbl OOUTaHUs, €INHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHHMs MHOrooOpas3usi BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJBI U YEIOBEYECTBA;



YMEHHUE peliaTh OMOJOTUYECKHUE 3a]a4H, BBISBISITh IPUIHHHO-CIIC/ICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, J1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJNHATH JA0OPATOPHBIE U NPAKTHYECKUE PadOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh MX IKCIICPUMEHTATIHHBIMU
cpeacTBamu, (GOpMYyIHpPYS IENb HCCIEAOBAaHWsS, aHAIM3UPOBATH MOJYyUYEHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yMEHHE yYacTBOBAaTh B Yy4eOHO-UCCIEI0BATENbCKON paboTe Mo OHOJIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEeHIUX;

yYMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHHUH )KU3HU, YEITOBEKa
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHalIbHON
JESTEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, PUPOIONOIb30BaAHNS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPUU, CEILCKOTO XO3SAWCTBA, IHIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh MO3HABATENbHBIM HWHTEpPEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MNPOAOHKEHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICIIIETO 00Pa30BaHUSI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (GyHKIIUH OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl

Buonorus kak KOMITIEKCHAs HAyKa U KaK

1 1 0 POIII
9acTh COBPEMEHHOTO 00IIecTBa 01.09.2023

2 JKuBbIe cucTeMBI U UX CBOMCTBA 1 0 06.09.2023 PO

3 VYpoBHEeBas opraHu3anus KUBbIX CHCTEM 1 0 07.09.2023 SAKnace
HcTopust OTKPBITHS ¥ U3YUEHHSI KIICTKH.

4 Knerounas teopus. BxogHas KoHTpoabHas 1 0 08.09.2023 PEIIIY EI'D
pabota
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosorun. [IpakTrueckas paboTa

5 «/3ydeHnune MeToI0B KIETOYHON OUOJIOTHH 1 05 Varpy
(xpomatorpadus, anexTpodopes, 13.09.2023
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
I11IP)»

6 X i 1 0

UMHYECKUI COCTAB KIICTKH 14.09.2023

MuHepanbHbIe BElleCTBa KJIETKH, UX

7 1 0 POIII
OuonorHYecKas poJib. 15.09.2023
OpraHuyeckue BellecTBa KIeTKH — OeKH.

8 1 0.5 "
JlaGopatopHas pabota «OOHapyx)eHHe 20.09.2023 Hpoypok




OEJIKOB C IIOMOIIBI0 KAUECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupuKanyst U QyHKIUU

.P.K. A

9 0eJKOB 0eKOBOE MUTAHHUE B )KU3HU 0 91.09.2023 Kiacc
MOAPOCTKA
Oprannyeckue BenecTBa KIeTKH —

1 .

0 VTIEBOTBI 0 22.00.2023 | T-PY
Oprannydeckue BenecTBa KIeTKH —

11 P ET
JIUITUIBI 0 27.09.2023 emry B
Hyxneunossie kuciorsl. JJHK u PHK.

12 JlabopaTtopHnas pabota «lccnenoBanue 05 Hndoypok
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3 28.09.2023
KJIETOK Pa3JIMIHBIX OPraHU3MOBY

13 Crpoenue u pyakiuu ATO. Jlpyrue 0
nykieosuarpudochars (HTD) 29.09.2023
Cexsenuponanue JJHK. Metoabl

14 T€HOMUKH, TPAHCKPUTITOMHUKH, 0 04.10.2023
MIPOTEOMHUKHU

15 MeTo1bl CTPYKTYpHOH OHOTOTHH 0 05.10.2023 POIII

16 T B 0 .

UIbI KJIeTOK. [IpokapruoTHyeckas KieTka 06.10.2023 Yuu.py
CrtpoeHue SyKapruOTUYECKOUN KIETKH.

17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0.5 11.10.2023 SKnacc
KJIETOYHOI MeMOpaHbI»

18 [ToBepxHOCTHBIN anmapaT KJIeTKU 0 12.10.2023 HNudoypox

19 OnHomMeMOpaHHbIE OPraHOUIbI KIETKH. 0.5 POIII




[Ipaktuyeckas padora «M3yuenue
JBUYKECHHUS LIUTOILIA3MbI B PACTUTENBHBIX
KJIETKAaX»

13.10.2023

20

[ToryaBTOHOMHBIE OPTaHOU I KIETKH:
MUTOXOHIPUH, IacTuabl. JlabopartopHas
pabota «MccrenoBanue mia3mMosn3a u
JIETNIa3MOJTN3a B PACTUTEIIBHBIX KICTKAX)

0.5

18.10.2023

POIII

21

HemeMmOpaHHble OpraHou/ bl KIETKH

19.10.2023

Yun.py

22

Crpoenue u GyHKUIUU Aapa

20.10.2023

SIKacce

23

CpaBHI/ITeJ'IBHaH XapaKTCPUCTUKA KIICTOK
sykapuort. JlabopaTtopnast pabota
«M3ydenune cTpoeHus KICTOK pa3InIHbIX
OpPraHU3MOBY

0.5

25.10.2023

24

ACCUMWIISIIIAS U TUCCUMHUJISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa
BemecTB. JlaboparopHas paboTa
«/3ydeHune KaTaTuTHIECKONH aKTHBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WIH
KaTaJiasbl)»

26.10.2023

25

DepMeHTAaTUBHBIN XapaKTep peakuit
KJIeTouHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue hepMeHTaTUBHOTO
paciernyeH s MepoKCcuaa BOAOPOIa B
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

27.10.2023

POIII

26

benku-akTUBaTOPHI U OENKU-UHTUOUTOPBI.
KonTtponpHast padoTa 3a 1 nomyroaue

08.11.2023

Pemy EI'D




27

ABTOTpO(DHBIN THITI 0OMEHA BEIIECTB

09.11.2023

28 doTocuHTE3 0 10.11.2023
Xemocwunres. Jlaboparopras pabota

29 «CpaBHEHHE TPOLIECCOB POTOCUHTE3A U 0.5 15.11.2023 AKnace
XEMOCHHTE32»
AHa’poOHBIE OpraHu3Mbl. Bup
opoxenus. JlabopatopHuas pabora

30 0 Vuu.
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 16.11.2023 Py
TIBIXQHHS»

31 AspoOHBIE OpraHU3Mbl. JTaIbl 0
SHEPTEeTUUECKOro OOMeHa 17.11.2023
DHeprus MeMOpPaHHOTO rpaiueHTa

32 HpOTOHOB.vCI/IHTCS AT®: pabora 0 99 11.2023 Nudoypok
npoToHHOM AT®-cuHTa3bI

33 Peakiiuyn MaTpuyHOrOo CHHTE3a 0 93.11.2023 POIII
TpaHckpunus — MaTPUYHBIA CUHTE3

34 PHK 0 24.11.2023 P

35 Tpancusus u e€ 3tamnbl 0 99.11.2023 SKnacc
KoaupoBanue amunokucnot. Ponb

36 0 AKn
pubocoM B OnocuHTE3€e OeIKa 30.11.2023 ace
Opranuzanus reHoMa y IpoKapuoT u

37 0 POIII
9yKapuoT 01.12.2023 &
MounekynspHble MEXaHU3MBbI SKCIIPECCHH

38 0 .
T€HOB Y YKapHoT 06.12.2023 ¥m.py




Bupycsl — BHeKieTOUHBIE (POPMBI JKU3HU

39 u obsuratHeie napa3uThl. [IpakTrueckas 0.5 07.12.2023 HNudoypox
pabota «Co3ianre MoJIeN BUPYCa o
BupycHbie 3a001eBaHUS YeTI0BEKa,

40 KUBOTHBIX, pacTeHuil. P.K. Bupycuoie 0 08.12.2023 POIII
3a00JIeBaHHsI IIKOJILHUKOB

41 HaHnoTexHOIOTHH B OMOJIOTHH U MEIUIIMHE 0 13.12.2023 SIKnacc

42 JKV3HEHHBIN UK KIICTKA 0 14.12.2023

43 Martpuunsiii cunte3 JTHK 0 15.12.2023 Yuu.py
Xpomocowmsl. JlabopaTtopHas pabora

44 «3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5 90.12.2023 PoOII
MUKpOTpernaparax»

45 JleneHne KICTKH — MHTO3 0 91.12.2023 PEIIY EI'D
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabopaTtopHnas pabora «Habmronenune 05 Hidoypok
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 22.12.2023
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsuus »kM3HEHHOTO LIMKIIA KIIETOK 0 97 12,2023 Yun.py

48 OpranusM Kak €IMHOE 11eJI0€ 0 98.12.2023 SKnacc

49 Tkanu pacreHuit. iIa60paT013Ha;1 paboTa 05 Shace
«M3yueHne TKkaHel pacTEeHUI» 29.12.2023

50 TkaHU )KMBOTHBIX U YEJIOBEKA. 0.5 HNudoypox




JlaboparopHas pabota «/3yueHue TKkaHeu 10.01.2024
KUBOTHBIX)»
Opranbl. CucTEMBI OPraHoB.
ol Jlaboparopuas pabota «3ydeHue opraHoB 0.5 11.01.2024 POl
[IBETKOBOTO PACTCHUSD»
52 Omnopa Tena opraHu3mMoB 0 12.01.2024 Yuu.py
53 JIBHKEeHHE OpraHU3MOB 0 17.01.2024 SAKnace
o4 [Tutanue oprann3mMoB 0 18.01.2024 POIII
[MuTanre 03BOHOYHBIX )KHBOTHBIX.
55 [MumeBapurtensHas cucrema yenoseka. P.K. 0 10.01.2024 Nudoypok
['uruena opraHoB JIbIXaHUS
56 JlpIxanue opraHu3MoB 0 94.01.2024 Yuu.py
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 0
YeloBeKa 25.01.2024
58 TpaHcHOpT BEIIECTB y OPraHU3MOB 0 96.01.2024 Pemry EI'D
59 KpoBeHocHas crcTeMa mo3BOHOYHBIX 0
KUBOTHBIX U YeIIOBEKa 31.01.2024
60 Brigenenue y opraHusmMoB 0 01.02.2024 HNuoypok
61 3amuTa y OpraHu3MOB 0 02.02.2024 AKnace
62 NMMyHHas cuctema 4enoBeka 0 AKnace

07.02.2024




PasgpaxkumocTs U perymsnus y

63 0 Vuu.
OpraHU3MOB 08.02.2024 DY
['ymopanbsHas peryisius ¥ SHIOKpUHHAs

4 POIII

6 CHCTEMA KUBOTHBIX U YEIOBEKA 0 09.02.2024 2

65 DopMbl pa3MHOKEHUSI OPTaHU3MOB 0 14.02.2024 MDOIII

66 [TonoBoe pa3MHOKCHHE 0 15.02.2024 POIII

67 Meiios 0 16.02.2024 SIKnacc
l'amerorene3. ObpazoBaHuE U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIaboparopHas paboTa 05 VUHpy
«3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha 21.02.2024
TOTOBBIX MUKPOIIpErapaTax»

NHauBuayalbHOE Pa3BUTHE OPraHU3MOB

09 — onTorenes 0 22.02.2024 HPOYPOK
3akJiaJika OpraHoB M TKaHEH U3

70 3apoeieBbIx TUCTKOB. P.K. BousHue 0 98.02.2024 POIII
(akTOpPOB CpeJibl Ha Pa3BUTHUE 3apOIbIIIa
Poct 1 pa3BuTHE )KHBOTHBIX.

JlaboparopHas paboTa «BbIsBICHHE

71 N 0.5
MIPU3HAKOB CXOJICTBA 3apObIIIeH 29.02.2024
II03BOHOYHBIX JKUBOTHBIX»

Pa3MHOKeHHE ¥ pa3BUTHE PACTCHUH.

72 JIaGoparopHas paboTa «CTpOCHIfe OpraHoB 0.5 01.03.2024
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

HcTopus cTaHOBIEHUS U Pa3BUTUS

73 0 POIII
TEHETUKH KaK HayKH 06.03.2024




OCHOBHBIE TTIOHSATHS U CHUMBOJIBI T€HETHUKH.

74 JlaboparopHas padota «JIpo3oduiia kak 0.5 Nudoypox
. 07.03.2024
00BEKT T€HEeTUIECKUX UCCIICAOBAHUII
3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HakoB. MoHOruOpuHOE

75 ckpemuBanue. [Ipakruueckas pabora 0.5 13.03.2024 YUU.Py
"N3ydeHue pe3yabTaToB MOHOTUOPUIHOTO
CKpeIlMBaHUs y 1p030duis"

[uTonornyeckne 0CHOBBI

76 0 SAKn
MOHOTHOPHTHOTO CKPEIINBAHUS 14.03.2024 ace
AHanu3upyronee CKpeuBaHue.

77 0 POIII
Hemnonnoe nomunupoBaHue 15.03.2024
JlurnbpuHOE CKpeInBaHUeE.

78 [IpakTuueckas padota «M3yueHue 05 POII
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS 20.03.2024
y Ap030(HITBI
HuTonornyeckue OCHOBBI TUTHOPUTHOTO

79 0 SAKn
CKpEITUBaHMS 21.03.2024 ace

80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1 99 03.2024 SIKnacc

81 X 0 u

POMOCOMHAsI TEOPUSI HACIEICTBEHHOCTH 03.04.2024 HOYPOK

82 r 0

€HeTHKa 1oJja 04.04.2024

83 r 0 u

€HOTHII KaK IIeJI0OCTHAsI CUCTEMa 05.04.2024 H(pOypoK

84 FeHeTI/IHfCKI/II/I KOHTPOJIb PA3BUTHUS 0 PO
pacTeHM, )KUBOTHBIX U YEJIOBEKA 10.04.2024




85

HN3MeHUnBOCTD NMpU3HAKOB. Bribl
U3MEHYUBOCTH

11.04.2024

86

MomdukannoHHast U3MEHYHBOCTb.
[TpuzHaku MoaM(pUKAITIOHHOK
M3MEHYMBOCTH PACTUTEIBHOTO MUpa
CraBpornobs

12.04.2024

87

BaprannonHsll psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas paboTa
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITUOHHON U3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBOI»

0.5

17.04.2024

POIII

88

I'emoTnnudeckass U3MEHUNBOCTb.
KomMmOuHaTuBHAs H3MEHYUBOCTE

18.04.2024

HNudoypox

89

MyranuoHHast '3MEHUYHUBOCTb.
[IpakTrueckas pabota «MyTaruu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

19.04.2024

SIKacce

90

3aKOHOM€pHO CTU MYTAlTHOHHOTI'O

Impornecca. OIHUreHeTHKA U SITMICHOMHUKA

24.04.2024

Nudoypok

91

I'eneruka yenoBeka. [IpakTuueckas padbora
«CocraBneHue 1 aHajJu3 poA0CIOBHOI

0.5

25.04.2024

POIII

92

MeTtoasl MEAUIIUHCKOI TeHETUKHU

26.04.2024

POIII

93

P.K. 3naucHue MEIUITUHCKON T€HETUKHU B

OpeaAOTBPALICHUHN U JICHCHHUU
FeHETHYECKUX 3a00JIeBaHUI YeI0BEKa

30.04.2024

POIII

94

OCHOBHBIC TTIOHITHUS CCIICKIIMH.

0.5

SKimacc




JlaboparopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTEHUN U NTOPOJ AOMALIHUX
KHUBOTHBIX»

03.05.2024

95

MeTo1bl CENeKIIMOHHON pabOTHI.
JlaboparopHas pabota «3ydeHue MeTo10B
CEJICKLIUU PACTCHUIN»

0.5

07.05.2024

SKitace

96

[IpomexyrouHas (UuTOroBast ) aTTecTalus

08.05.2024

[[OK

97

JIOCTHKEHMS CEJIEKIIMU PACTEHUI U
XKUBOTHBIX. [IpakTiueckas pabora
«IIprBUBKa pacTeHHI»

15.05.2024

[IOK

98

CoxpaHeHue, H3y4eHHE U UCTIOIb30BaHUE
reHeTuyeckux pecypcon. P.x PaboTsl
cesIeKIMOHEpOB CTaBpOIOJIBCKOTO Kpast

16.05.2024

Pemy EI'D

99

broTexHoI0THS KaKk HayKa U OTPacib
npou3BocTBa. [IpakTuyeckas pabora
«M3ydenne 00BbEKTOB OMOTEXHOJIOT U

0.5

17.05.2024

POIII

100

OcCHOBHBIC HANPaBJICHUS CHHTETHICCKON
OnoJIornuu

22.05.2024

POIII

101

XpOMOCOMHaSI W I'CHHas MHXKXCHCPUA

23.05.2024

POIII

102

MeaunuHckre OMOTEXHOJIOT NI

24.05.2024

POIII

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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