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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma o OWoOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TPEOOBAHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHON  NpOrpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHus,
npencraBieHHbix B DI'OC OO0, a takxke (enepalibHOil paboueld mporpaMmbl
BOCIIUTAHUS.

[Iporpamma no Ouosioruu HampasieHa Ha (OpMUPOBaHUE €CTECTBEHHO-
HAy4YHOH I'PaMOTHOCTH OOYyYarONIUXCsl M OpraHU3alMuI0 U3yYeHUsT OMOJIOTUH Ha
NesITeIbHOCTHOM OcHOBe. B mporpamme 10 OMOJOTHMU  YYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO0 mpeamera B peanuzanuu tTpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeAMETHBIM pe3yiabTaTaM OOydeHus, a
TaKXKe pealn3alys MEXIPEAMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX yUEOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIET0 0Opa30BaHUS.

B mporpamme mo OMONOTHH ONMPEAENSAIOTCS OCHOBHBIC LIENTH W3YYCHHUS
OMOJIOTMM Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs, IUIAHHUPYEMBIE
pe3ynbTaThl  OCBOCHHMSI ~ MPOTPaMMbl 1O  OWOJIOTHMHU:  JIMYHOCTHEIE,
MeTanpeaMeTHbIE, IpeaMeTHbIE. [IpeMeTHbIe MIIaHupyeMbIE pe3yIbTaThl JaHbl
JUIS KaKJ0TO rojia U3y4yeHus: OMOJI0T M.

buonorust pa3BuBaeT mpeaCTaBICHUS O TO3HABAEMOCTHU KMUBOW MPUPOIBI
U MeToax e€ MO3HaHus, MO3BOJIAET CHOPMHUPOBATH CUCTEMY HAYUHBIX 3HAHUUI
O KMBBIX CHUCTEMaX, YMEHHUS MX I0Jy4aTb, MPUCBAWBATh M NPHUMEHATH B
KU3HEHHBIX CUTYyalHsIX.

buonoruueckas noaroToBka odecrneynBaeT MOHUMAaHUE O0YYarOUIMMHUCS
HAYYHBIX MPUHIUIIOB YEIIOBEYECKOW JESITETbHOCTH B MPHUPOE, 3aKJIaJbIBAET
OCHOBBI 9KOJIOTHUECKOH KYJIbTYPHI, 3I0pPOBOTO 00pa3a >KU3HH.

[ensMu n3ydeHus: OMOJIOTUN HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUsI
SABIISIIOTCSL:

dopMupoBaHMe CHUCTEMBI 3HAaHMA O TpPHU3HAKAX U  MpoIeccax
KHU3HEACSITEIFHOCTA OMOJOTHYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aInHy;

dbopmMupoBaHUe CUCTeMbl 3HAaHUH 00 OCOOEHHOCTSIX CTPOCHWS,
KU3HEACSITENIbHOCTY OpraHU3Ma YeJOBEeKa, YCJIOBHUAX COXPAHEHUS €ro
3JI0POBBS;

dopMupOBaHrE YMEHHI MPUMEHITh METOABl OMOJOTHYECKOW HAYKU IS
U3y4eHHUsI OMOJIOTHIECKIX CUCTEM, B TOM UMCJIE OpraHNU3Ma YeJIOBEKa;

(GopMupoOBaHHE YMEHHM HCMOIb30BaTh MHPOPMAIUIO O COBPEMEHHBIX
JIOCTIDKEHUSIX B 001acTh OUONOTHU I OOBSICHEHUS MPOIECCOB W SIBJICHUIN
’KUBOU MPHUPOIBI U KUZHEEATEIIBHOCTH COOCTBEHHOT'O OPraHU3Ma;



dbopMupoBaHUEe yMEHUH OOBSCHATH POJIb OMOJOTHMH B MPAKTHYECKOU
JCSTENbHOCTH  JIIOAeH, 3HaueHHe OWOJIOTMYECKOTO pa3HooOpasus Jis
coxpaHeHusi Onocdepbl, MOCIEACTBUS AEATEILHOCTH YEI0BEKa B IPUPOJIE;

dbopMHpOBaHHE OKOJIOTHYECKOM KyJNbTYphl B IEJIAX COXpaHEHUs
COOCTBEHHOTO 3/I0POBbS U OXPaHbI OKPY>KAIOIIEH CPE/IbI.

JlocTmkeHure mesei mporpaMMBbI TT0 OMOJIOTHH 00ECTICUNBACTCS PEIICHUEM
CJIEIYIOLIUX 3a/a4:

npuoOpeTeHre  OOy4YaroIIMMHUCS  3HAaHUW O  KUBOM  TIpHUpOJE,
3aKOHOMEPHOCTSIX CTPOEHUS, KUZHEEATEILHOCTH U Cpeoo0pa3yrouel poiau
OpPraHMU3MOB, YeJIOBEKE KaK OMOCOIMAIbHOM CYIIECTBE, O POJIH OMOJIOTHYECKON
HAyKH B MPAKTUYECKOU EATEITHHOCTH JIIOJICH;

OBJIAJICHUE YMEHMUSIMHM IPOBOAUTH HCCIEAOBAHUA C HCIIOJIb30BAHUEM
OMOJIOrMYeCcKOro 000py10BaHUs U HAOMIOIEHUS 32 COCTOSSHUEM COOCTBEHHOT'O
OpraHu3Ma,

OCBOEHHE TPUEMOB PabOTHI ¢ OMOJIOTUYECKON HHPOpMaALUEN, B TOM YUCIIE
0 COBPEMEHHBIX JOCTHKEHUIX B 00J1aCTH OMOJIOTHH, €€ aHAIN3 U KPUTHIECKOE
OLICHUBAHUE;

BOCIIMTAHHWE OWOJIOTMYECKH M HKOJOTMYECKH TPAaMOTHOM JHMYHOCTH,
TOTOBOWM K COXpPaHEHHIO COOCTBEHHOTO 3/IOPOBBS M OXPaHbl OKpY)KAroOIIeH
CpEIbl.

O6111ee uKcIiIo YacoB, OTBEACHHBIX HAa M3yUYE€HHE OMOJIOTUN HA YTITYyOJICHHOM
YpOBHE CpeaHero odmiero odpa3oBaHus cocraBisieT B 9 kimacce — 66 uacos (2
yaca B HEJIEIIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB O0OyUYEHHUS OMOJIOTHU
OCYIIECTBIISICTCS ¢ YUETOM CHEIU(PUKN €T0 COAEP KaHMs U HAMPABICHHOCTH Ha
OPOAODKEHHE OMOJOrMYecKoro oOpa3oBaHUsl B OpraHM3alMsSIX CPETHETO
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTenbHbIM yCIOBUEM MpU OOy4YeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBJISIETCSI MIPOBENICHUE JTAOOPATOPHBIX U MpaKTHUecKux pador. Taxxke
ydqacTue  OOydYaromMXCSi B  BBIMOJHEHWH  TMPOCKTHBIX W ydeOHo-
HCCIIEIOBATENIbCKUX PabOT, TeMaThKa KOTOPBIX OMPEIENAeTCs Y4YHUTEJIeM Ha
OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUUYECKUX PECypcOB U  MECTHBIX
IIPUPOAHBIX YCIOBUH.



COILEPKXAHUE OBYUYEHUSA
9 KJIACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OwojioTMsi — KOMIUICKCHass Hayka. Kpartkas wucropus
pa3BUTHs Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMHU MPOOJIEMBI.
QOyHAaMEHTaNIbHbIC, MNPUKIAAHBIE W TOMCKOBBIE HAy4HBIE HCCICOOBAaHUS B
OMOJIOTHUHU.

3HaueHue Ouonorud B (HOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKA: MEAMIIMHE, CEIIbCKOM
XO03I1CTBE, TPOMBILUIEHHOCTH, OXPaHE PUPOJIBI.

JlemoHCcTpauun

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun,
V. T'apseit, I'. Menaens, B. U. Bepuanckuit, U. 11. [1aBnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuubl u cxembl: «CBsi3b OMONOTHUU C JPYTUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTh M LEJIOCTHOCTb,
CJI0KHOCTh U YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHuM3alM >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJICTOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIA,  MOMYJIAIUOHHO-BUIOBOM,  SKOCHUCTEMHBIN
(6uoreoneHoTueckuit), onochepHsiid. IIporeccrsl, TPOUCXOANINE B >KHBBIX
cuctemax. OCHOBHbIE TPU3HAKU KUBOTO. JKW3HB Kak opma CyIeCTBOBAHUS
Mmarepuu. Hayku, wu3ydaromme KUBBIE CHCTEMBI Ha Pa3HBIX YPOBHIX
OpraHu3alyu.

N3yuenue xuBbIx cucteM. MeToibl Ouonornueckoil Hayku. HaGmonenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3a1us, MeTaaHnanus. [lIonsTue o 3aBucumon
U He3aBucuMoun nepeMmeHHou. [lmanupoBanue skcnepumenTta. [loctaHoBKa u
npoBepka runote3. Hynesas runores3a. [ToHsTHE BHIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Omomornueckmx maHHbIX. OIEeHKa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3yinbTaToB. lIpuunMHBI HCKaXEHUs PE3YyJbTaTOB JSKcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.



JlemoHCcTpauumn

Tabmuipelt 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HWY», «buonornueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHU3alMHU KUBOU
npupob», «CTpoeHUEe KUBOTHOU KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUYECKOro opranusmay, «buoreornenos», «buochepar, «Metoab
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHOoe  00OpyIOBaHME MJIsi  MPOBEICHUS
HaAOJII0ICHU, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «Vicronp30BaHUE PA3IUYHBIX METOJIOB IMpHU
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTrypHO-QyHKIIMOHANbHAS eauHUIA >KuBoro. Hcropus
oTkpbiTUs KieTku. Paborel P. I'yka, A. JleBenryka. Kierounas teopust (T.
IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOMN
KJIETOYHOM TEOPHH.

Metoapl  MOJEKYJISIPHOM U KIETOYHOM OWOJOTHMU: MHUKPOCKOMUS,
xpomarorpadusi, >MeKTpodope3, METOJ MEUEHBIX aTOMOB, TuddepeHraibHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvix
K1emok. DNEeKTPOHHas MUKpockonus. Kougokanvnas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K.
M. bap.

Ta6nuiel u cxembl: «CBETOBOM MUKPOCKOI, « IJIEKTPOHHBIA MUKPOCKOID,
«HcTopus pazBUTHSA METOIOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckass padora «M3ydeHue METOJOB KJIETOUHON OHOJIOTUU
(xpomartorpadus, saekrpodopes, auddepeHImaIbHOe HEHTPUPYTUPOBAHMUE,
[TIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKu

XUMHYECKUN COCTaB KIIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponp Kak pacTBOpUTENs], pearcHTa, y4acTue B CTPYKTYpPUPOBAaHUU
KJIETKH, TeTUIOPEryJIaiui. MuHepaibHbIe BEIIECTBA KIETKU, UX OHMOJIOrMuecKas
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BemiecTBa KieTku. buosormyeckue monumepsl. benku.
AMUHOKHCIIOTHBI  cocTaB  OenkoB. CTPYKTypbhl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oeika, NENTUIHAS CBSI3b. BTopuyHas, TpeTUYHas,



yeTBEepTUYHAS CTPYKTYphl. JleHaTtyparus. CBoiictBa 6enkoB. Kiaccudukarms
6enkoB. buonornueckue GhyHKIMN OENKOB. [IpuoHul.

Yrnesoael.  MoHOcaxapuabl,  AUCaxapuabl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUA TIaH CTpoeHUs U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBo10B. buonornyeckue GyHKIMH YTIEBOIOB.

Jlumuael.  T'mapodunsHO-THApOdOOHEIE  cBoMcTBa.  Krnaccudukarus
munuaoB. Tpurmunepunsl, Gochomunuasl, Bocku, crepouabl. buonornueckue
byakuuu aunuaoB. OO0mKe cBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK u PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas ciupanb. MectonaxoxaeHue u ononornyeckue pynkuun JJHK.
Bunel PHK. ®yukuuu PHK B kieTke.

Ctpoenue monekysbsl AT®. Makpoaprudeckue cBsa3u B MoJiekyiie ATO.
buonornueckue pynknuu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKHU, UX QYHKIUU
B KJeTke. /[[pyeue nykneozuompugpocpamor (HTD). Cexsenuponanue JJHK.
Memoowl eenomuru, mpancKpunmoMuKu, nPomeoMuKHu.

CtpyktypHas  Ouonorusi:  OMOXMMHYECKME U Ouodusnyeckue
UCCJIEOBAHMUS COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypol u @QyHKyuil OUOMONEKYL U UX KOMNJIEKCO8.
Komnviomepuwiti  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U UX
HenpupoOHbIX AHANO208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuh,
@. Conrep, C. [Ipy3unep.

Juarpammel:  «PacripenenneHe XMMHYECKUX JJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuiel u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJIbI», «BemiecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl OEIKOBOW MOJEKYJb», «CTpOeHUE MOJIEKYJ
yriieBoioBy, «CTpoeHHE MOJIeKysl JUnuaoBy, «HyKIEeMHOBBIE KHUCIOTHDY,
«Ctpoenne MoseKysl ATO».

O6opynoBanue: XMMUYECKast MOCYAa U 000PYyI0BaHUE.

JlaGopaTtopnass pabora «OOHapyxeHHE OCJIKOB C  IOMOIIBIO
Ka4ECTBEHHBIX PEAKLUID.

JlaGopaTtopnass pabGora «JMccienoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUUM KJICTKH



Tunel KJIETOK: 3yKapuOTHYecKas M Mpokapuotruyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00pPa30BaHUS KIIETKH.

Crtpoenue mpokapuoTHYeCKOM KieTku. KierouHas cTeHka OakTepuil u
apxeii.  OcoOEHHOCTH  CTpOEHUS  TeTepoTpodHONM U aBTOTPOGHOI
MPOKAPUOTUYECKUX KIETOK. MeCTO U poJib MPOKapHOT B OHOIIEHO3aX.

Crpoenue u  (YHKIIMOHUPOBAHUE  DYKAPUOTUYECKOW  KIIETKHU.
[Inazmatuueckass memOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MaTUYECKyt0 MEMOpPaHY: MaCCUBHBIM
(muddy3us, obneruéHnas audPys3us), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIMA
akTuBHBIN TpancnopT). [lomynmponunaemocts MeMOpanbl. PaGorta HaTpuii-
KaJIMEBOT'0 Hacoca. DHJIONUTO3: MUHOIUTO3, (haroruTo3. Jx301uuTo3. Kinerounas
crenka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKH PacTeHH, rprOOB.

[urorutazma.  [lurozons.  Ilutockener.  JIBWKEHHME  IUTOIIA3MBL.
Opranoupsl KJIETKH. OpHomeMOpaHHbIE OpraHOMIbI KJIETKH:
snpomazmarudeckas cetb (O11C), anmapat ['osbKH, TU30COMBI, KX CTPOEHUE
n (pyHKMU. B3auMoCBs3b OTHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. CunHTe3
pacTBOpUMBIX OesikoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHyssipHbIii)
AHAOIUIA3MaTHYeCKUil peTuKkyinyMm. CekpeTropHas QpyHKUus anmnaparta [ onbaxKu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB B KiIETKE. Bakyoln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOWIbl  KJIETKA: MUTOXOHJPUH, IUIACTUBL.
Ilpoucxoocoenue  mumoxonwoputi  u  nracmuo.  Cumobuocenez  (K.C.
Mepeoickosckuu, JI. Mapeynuc). Ctpoenue u GyHKIMH MUTOXOHIAPHUIA U MJIACTU.
[lepBuuHbie, BTOPUYHBIE M CIOXKHBIC TUIACTHABI (OTOCHHTE3UPYIOIIUX
3YKapHOT. XJOPOIJIACThI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannbie opranounbl kieTku CTpoeHne u GyHKUIUA HEMEMOPAHHBIX
OpraHoMsioB  KieTku.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmol.
MukpodunaMeHTsl. AxmuHosvle Mukpoguiamenmsi. MbIIEUHbIE KIIETKU.
Axmumnogvle KoMnoHeHmyl Hemblueynblx Kiemok. Mukporpyoouku. Kinetounsrit
neHTp. CTpoeHHMEe U JBIKEHUE XIYTUKOB U pecHHUYEK. MUKpOTpyOOUKH
nuTomiasmel. Llentpuons. berku, accoyuupoeannvle ¢ Mukpopuiamenmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka sipa, XpOMaTHH, KApUOTUIa3Ma, SIIPHIIIKH, UX CTPOCHHUE U
byakuu. SnepHbiii OeNMKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacMoIOKeHUe
XpoMocoM B uHTep(daszHOM sizpe. Dyxpomamun u cemepoxpomamun. bemku



XpOMaTuHa — THUCTOHBI. JJuHamuxa s0epHot o0b6onouku 8 mumose. Aoephvii
MPAHCHOPM.

Knerounble BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA  KJIETOK
IYKapuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHON).

JlemoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUWNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpPENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlaboparopHasi pabGora «l3ydyeHue CTpPOEHMS KIETOK pPa3IudHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopHas pabdora «lccnemoanue miuazmMonmu3a U JEIUIa3MOJIA3a B
PACTUTENBbHBIX KIETKAX.

IlpakTuyeckass pabGora «lI3ydyeHue JBWXKEHHMsS LMUTOIUIA3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMWIALMS YW JIUCCUMIUIALIMS — JIBE CTOPOHBI MeTabosm3Mma. THuIibl
oOMeHa BeIECTB: aBTOTPO(MHBIA U TEeTepoTpodHBIN. YdacTue KuCIopoaa B
OOMEHHBIX Ipolieccax. JHEPreTHueckoe odecreyeHne KIIETKU: MpeBpalleHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapakKTep peakIui
KJIETOYHOrO0 MeTrabonn3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M
nevctBud. Kodepmentel. OTinuus  (QEepMEHTOB OT  HEOPraHUYECKHX
KaTanu3aTopoB. benku-akTuBaTopsl M OEIKU-UHTHOUTOPHL. 3aBHUCHUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3IUYHBIX (PAaKTOPOB.

IlepBuuHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB B KIETKE. POTOCUHTES.
AHOKcuceHHbIl U oKkcuceHHblll pomocunmes y obaxkmeputi. Ceemocobuparoujue
nueMeHmbl U NUSMEHMbL PeaKyuoHH020 yenmpa. Posb XJIOpOIIacTOB B pOLECCe
doTocunTe3a. CBeToBass u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-
munvl gpomocunmesa. IlpogykTuBHOCTh (hoTOCHHTE3a. BiusHue pazaMYHBIX
(akTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTEPHH, KeIe300aKTeprun, CepoOAKTEPHUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.



AnHaspoOHbIe opraHu3Mbl. Buaer Opokenus. [IpomykTel OpokeHUs U UX
HCIIOJIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHBIe OPTraHU3MBI. Oranbl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbI  3Tan. [7WMKOIU3 — OECKUCIOPOJHOE PpACIICTUICHUE
TJIFOKO3BI.

buonornueckoe OKHCIEHUE, WM KJIETOYHOE JbIXaHUE. Poib MUTOXOHIpUIA
B Ipolieccax Ouosiormueckoro  okucienus. luxnaudeckue — peaxuuu.
OxucnurensHoe GochopusiupoBaHue. OHepeuss MeMOpPaHHo20 2epaoduenma
npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmasvl. [IpenmyiecTra
a’poOHOro myTh oOOMEeHa BELIECTB IMepea aHa3pOOHBIM. DPPEKTHUBHOCTD
AHEPIreTUIECKOro OOMEHa.

JdemoHcTpanuu

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenprapar, 11. Mutgem, I'. A. 3aBap3uH.

Tabmumet u cxeMbl:  «DOTOCUHTE3», «DHEPTETHUECKUU OOMEHY,
«buocuntes 6enkay, «CtpoeHue GpepMeHTa», «XEeMOCHUHTE3).

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyA0BaHUE /1711 IPUTOTOBJIECHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEINapaToB.

JlabopaTopHass padora «l3ydyeHHe KaTAIMTUYECKOM AKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlaboparopnasi padora «l3ydyeHue (HepMEHTATUBHOTO paCHICIIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHHE TIpolleccOB (OTOCHHTE3a W
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MMPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peajin3anus eé B KiIeTKe

Peakuuu MmatpuuHoro cuntesa. [[pUHIIMT KOMITJIEMEHTAPHOCTH B PEAKIIUSIX
MaTpu4HOro  cuHTe3a.  Peanu3ainusi ~ HaclneACTBEHHOM — WHMOpMauu.
I'eneTnueckuit ko, ero ceorcrBa. Tpanckpunuus — Matpuunbiil cuate3 PHK.
[IpyHIMIOBI  TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTD,
acuMMeTpu4HOCTh. Cospeganue mampuunvlx PHK 6 sykapuomuueckou knemxe.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpaHcnoptHbix PHK B OuocunTese
oenka. YcnoBus OnocunTesa 6enka. Koguposanue amuHokuciot. Poib pubocom
B OMOcuHTE3€ OernKa.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. Opranuzanus reHoma y
IPOKApUOT U SYKApHUOT. Perymnsiius akTUBHOCTH T'€HOB y MPOKapuoT. ['unoresa



onepoHa (®@. XKako0, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y aykapuom. Ponv Xxpomamuna 6 pezyrayuu pabomwel 2enog. Perymsuus
O0OMEHHBIX MPOIECCOB B KJeTke. KileTouHbli roMeocTas.

Bupycel — HekjeTouHble (QOpPMBI JKU3HU M OOJIMTaTHBIE Iapa3HTHI.
CtpoeHHEe TPOCTBIX W CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwii yukn J[HK-cooepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpamuas mpaHcKpunyus, pedepmasa, UHmezpasa.

Bupycubie 3a00eBaHus yenoBeka, >kUBOTHbIX, pactenuii. CITN /I, COVID-
19, conrasibHbIe U MEAUIIMHCKUAE MTPOOIIEMBI.

Buoungopmamuxa.: unmeepayus u ananuz 6oabuux maccusos («bigdatar)
CMPYKMYPHLIX  Ouono2udeckux oanHvlx. Hanomexnonoeuu 6 oOuonocuu u
meouyute. Ilpoepammupyemvie pynxkyuu 6enxos. Cnocodvl 00cmasku 1ekapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabnuie! 1 cxemsl: «bruocunTes 6enkay, «['eneTnueckuit koa», «Bupycen»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOAEIIA BUPYCA.

Tema 8. ’Ku3HeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH MPOLECCOB, MpOTeKaromuX B uHTep(dasze. [loAroToBka KIETKH K
nenennto. IIpecunrternyeckuii  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI ) IEpUOAbl UHTEP(aA3hI.

Marpuunsiin cuate3 JIHK — perumkanus. [puanunel permmkanun JTHK:
KOMILJIEMEHTAPHOCTh, TOJIYyKOHCEPBATUBHBIA CHHTE3, AHTHUIAPAIIIEIbHOCTD.
Mexannsm permukaruu JJHK. Xpomocomsr. Ctpoenne xpomocoM. Temomepsl u

TeaoMepasza. XPOMOCOMHBIH Ha0Op KIETKM — KapUOTHUIL. JIAIITOMIHBIN U
raruiouHBIM  HAO0Ophl XpoMocoM. ['oMonoruunbie XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Jlenenue kiaeTkM — MuUTo3. CTaauud MHTO3a W MPOUCXOMASIINE B HHUX
npouecchl. Tumnel Muto3a. Kapruokunes u HUTOKUHE3. buonornyeckoe 3Ha4eHHUE
MHTO3A.

Perymnsmus METOTHYECKOTO IUKIIA KIETKH. [IporpamMmmupyemast KIIeToqHast
rudeb — arornTo3.

Krnerounoe sipo, XpoMocoMbl, (DYHKIIMOHANIbHAS TeHOMHKA. Mexanuszmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
K1emxay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuu



Tabmuupl 1 cxeMmbl: «KHU3HEHHBIM LMK KIETKW», «Mutosy», «CtpoeHue
xpomocom», «Perumkanus [JHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MuHTto3 B
KJIETKaX KOPEIIKa JTyKay.

JlabopaTropnass  pabora  «/3yueHne XpoMOCOM Ha  TOTOBBIX
MHKponpenaparax».

Jlabopatopnass pabdora «HaOmiogenue mmuTO3a B KIETKAX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u GQyHKINHM OPraHM3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHHUA UM KHU3HEACSITEIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakTtepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OTHOKJIETOYHBIC
BOJIOPOCIIU, APYrUe MPOTUCTHI. KONOHHAIBHBIE OPTAHU3MBI.

B3anmocCBsA3p 4YacTel MHOTOKIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opraHoB. Opranus3m Kak €IuHOE 1enoe. ['omeocTas.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEl: o0Opa3oBaTelbHas,
HOKPOBHAs1, MPOBOJAIIAS, OCHOBHAs, MexaHn4eckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMN 1 pacHOIOKEHUs TKAaHEH B OpraHax pacTeHUM.

TkaHU KUBOTHBIX U YEIIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEINATIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTPOCHUS, QYHKIHMA U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPTaHOB KUBOTHBIX U YENOBEKA. DYHKIIMU OPTaHOB M CUCTEM OPI'aHOB.

Onopa tena opranusmoB. Kapkac pactenuii. CkeneTrsl OJJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblid U1 BHYTpeHHUH ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBJKEHWE  OpraHu3MoOB. JIBM)KEHME OJHOKIJIETOYHBIX OPTraHU3MOB:
aMEOoMIHOE, )KTYTUKOBOE, PECHUYHOE. J[BUKEHNE MHOTOKJIETOUHBIX PACTEHU:
TPONU3MBl M HACTUHU. JIBUIKEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX W YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3zmoB. Iloryomenue BOAbI, YIVIEKMCIOIO ras3a |
MUHEPAIbHBIX BEIIECTB pacTeHUsAMHU. [[uTanue UBOTHBIX. BHyTpHUIOIOCTHOE 1
BHYTPUKJIETOUHOE MulIeBapeHue. [lutanne no3BOHOYHBIX KUBOTHBIX. OTIOEIbI
MHIIEBAPUTENBHOIO TpakTa. lIumeBapurenbHbie xenesbl. [IumeBapurenpHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opraHu3MoB. JIpIxaHue pacTeHuil. JIpIxaHue IKUBOTHBIX.
Huddy3us razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe abixanue. JlpixatenbHas



MoBepXHOCTh. JKabepHoe M JIEroyHoe bIxaHWe. J[pIXaHHe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLUMOHHOE YCIOXHEHUE CTPOCHHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cuUcTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perynsuusa abIXaHus.
JIpixatenbHble 00BEMBI.

TpaHCcnoOpT BEHIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHHIM.
TpaHcnopT BemeCTB y XKUBOTHBIX. KpOBEHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum kpoBooOpaimieHus. DBOIIOLHUOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX >KMUBOTHBIX.
Paborta cepana u e€ perymnsuus.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beiaenenue y
#KUBOTHbIX. CokpatutenbHble Bakyosid. Opranbl BeiaesieHus. DuibTpanus,
cekpenus 1 00paTHOE BCAChIBAHME KaK MEXAHU3MbI pa0OThI OPraHOB BBIACIECHUS.
CB43b MOJIOCTH TeJa C KPOBEHOCHOMW M BBIACIUTEIBHON cucTeMaMu. Beinenenne
y TIO3BOHOYHBIX JKMBOTHbIX H  4enoBeka. Ilouku. Crpoenune wu
dbyHkuronupoBanue Heppona. OOpa3zoBaHUE MOUYHU Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil W LMCTBl NPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUH.
Kyrukyna. Cpencrsa macCUBHOM M XUMAYECKOU 3aIUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranu3Ma ot 6ose3nel. UmmyHHas cucrema denoBeka. Kietounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpoXIE€HHBIN U TIPUOOPETEHHBIN crielnPUIeCKUit
UMMYHUTET. Teopus KIOHaIbHO-ceeKTUBHOrO nMmyHurera (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts u peryisiqusa y OpraHu3smoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxumMocTe W perynsnus y
pactenuid. PocToBbIC BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pediiekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cuUcTeMa U €€ OTIENbI. DBOJIIOLIMOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI
y XUBOTHBIX. OTAEINBI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u
peduexTopHas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DIICKCHI.

['ymopanbHas perysius U SHIOKPUHHASI CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runodusapHas
cucrema.

JdemoHcTpanuu



IToptpert: U. I1. I1aBnoB.

Tabmuupr 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOIOKIETOYHbBIE
Bojopocimy, «bakrepun», «lIpocreitmme», «Opranbl LIBETKOBBIX PACTCHUIN»,
«CuctemMpl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpOCHHE
HaceKoMbIx», « Tkanu pacrenui», «Kopaessie cucremby, «CTpoeHue cTeOs»,
«CTpoeHHE JIUCTOBOM IIACTUHKN», « TKaHH KUBOTHBIX», «CKEJET YEIOBEKa»,
«IIumeBapurenbHas cucreMa», «KpoBeHocHass cucrema», «/lpixaTenapHas
cucrema», «HepBHas cucrema», «Koxa», «MplmeyHas cucTeEMay,
«BprgenurenpHas cucremay, « QHIOKpPUHHAsA cucTemay, «CTpOEHHE MBIIIBDY,
«Ammynurer», «KumeyHonosoctHeie»y, «Cxema TNHUTaHUS  PACTCHUI»,
«KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX >KHBOTHBIX», «CTpOEHUE THUIPbI»,
«CTtpoeHune iaHapun», «BHyTpeHHee CTpOEHHUE T0KAEBOro 4epssi», «HepBHas
cuctema pbiO», «HepBHas cucrema sArymkmw», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MJIeKonuTamux», «HepBHas cucreMa yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpENaparbl TKAHEW, PAaKOBHHBI MOJUIIOCKOB, KOJUICKIIMH
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMILIIPhl KOMHATHBIX pacTEeHU, repoapuu
pacTEeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Ipenaparbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJOBEKa,
o0opynoBaHue JJsi JEMOHCTPAallMd TMOYBEHHOTO W BO3AYLIHOTO MUTaHUS
pacTeHul, pacileryieHus Kpaxmaia U OeNKOB TOoJ JeHCTBUEM (DEpMEHTOB,
o0opyioBaHue 7151 IEMOHCTPALIMHU ONBITOB 110 U3MEPEHMIO )KU3HEHHON EMKOCTH
NErKUX, MEXaHU3Ma JbIXaTelIbHBIX JBW)KEHHUI, MOJEIM TOJIOBHOTO MO3ra
Pa3IUYHBIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIXY.

JlabopaTopHas padora «/3ydyeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKIIIOYasi BEreTaTUBHOE) U
nosioBoe. Bunapl Oecrnonoro pa3MHOXKEHHUS: IOYKOBAHHME, CIOPYJISALIUA,
(dparmeHTalMsl, KIIOHUPOBAHHE.

[TonmoBoe pasmuoxenue. [lomoBbie KIeTKU, WK rameTel. Meio3. Ctaauu
meno3a. IloBenenne xpomocoM B Meno3e. KpoccuHrosep. buosormueckwii
CMBICJI MEHO03a U TTOJIOBOrO Ipouecca. Meno3 U €ero MeCTO B dKU3HEHHOM LIUKIIE
OpraHU3MOB.



IIpen3apoxnpimieBoe paszButue. ['amerorene3 y KuBOTHBIX. [losiOBBIE
xene3bl. O0pa3zoBaHue M PA3BUTHE MOJIOBBIX KJIETOK. CIiepMaTOreHe3 U OOTCHE3.
CrpoeHune noJoBbIX KIETOK.

OnonoTBOpeHHEe M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrHocoObI
OIUUIOJIOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

NHauBHyallbHOE pa3BUTUE OPraHU3MOB (OHTOrEHE3). OMOPHOJOTHA —
HayKa O Pa3BUTHHM OpPraHu3MOB. Mopdgocenes — 00Ha u3 2n1asHvIX npoodem
ambpuonocuu. Konyenyus mopghocenos u mooeru mopgoeenesa. Cranuu
SMOpHOTEeHE3a JKUBOTHBIX (Ha TmipuMepe Jsarymku). JpoOnenue. Twumsl
apobneHus. JemepMuHuposanHoe u HedepMuHuposanHoe opoonenue. bracmyna,
munsl Onacmyn. OCOOEHHOCTU APOOICHUS MIICKOMUTAIONIUX. 3apOJbIIICBbIC
JUCTKHU (TacTpyJisiius). 3aKiaika OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB.
B3anMHoe BiMsHHE YacTel pa3BHBAIOLIETOCS 3apojbliia (3MOpUOHATBHAS
MHIOYKIOMS). 3akjajka IUIaHa CTPOCHMS KMBOTHOTO Kak  pe3yJibTaT
MEepapXUUYECKUX B3aUMOJECHCTBUI reHOB. BiusiHue Ha SMOPHOHATIBHOE pa3BUTHE
pa3IMuHbBIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonanbHeiil niepuoa. IIpsamoe u
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX KABOTHBIX. bHOJIOTMYEeCcKOE 3HAYEHUE MPSIMOrO0 W HEMPSIMOTO
pa3BUTHUSI, UX PACIPOCTPaHEHUE B MpuUpojie. Tumel pocra KUBOTHBIX. DakTOpPHI
pPEryJsiliud pOCTa JKUBOTHBIX W uenoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leproabl oHToreHesa yenoeka. CtapeHue
U CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.

Pazmuoxenue u paszButue pacrenuil. 'ameropur u crnopodut. Meiio3 B
KU3HEHHOM IuKIJIe pacTeHuid. OOpa3zoBaHWe CIOp B TMpolecce Meio3sa.
l'amerorenes y pacrenuii. OIIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacteHuid. OOpazoBaHue
Y Pa3BUTUE CEMEHU.

MexaHu3MBbl PETYIISIIUA OHTOT€HE3a Y PACTEHUU U )KUBOTHBIX.

JlemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmumer 1 cxembl: «BereratuBHOe pasMHOXKEHHE», « THIBI GecIioaoro
pa3MHOXEHUAD», «Pa3sMHOXKEHUE XJIaMUIOMOHAIb», «Pa3MHOXKEHNE 3BIIICHBDY,
«Pa3MHO)eHUE Tuaipbl», «Meio3», «XpoMocoMbl», «I'amerorenesy», «CTpoeHue
SMIEKIIETKU U criepMaro3ousia», «OCHOBHBIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pas3Butue», «Pa3Burue Maiickoro xyka», «Pa3zButne capanum»,
«Pa3BuTHe NATymIKW», «/IBOMHOE OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTCHUN»,
«CtpoeHue ceMsiH OJTHOJIONbHBIX U JIBYI0JIbHBIX PACTCHUN, « KU3HEHHBIN LIMKJT



MOpPCKOM  KamycCTbl», <OKHM3HEHHBIM [MKI MXa», <«OKW3HEHHBIM UK
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpEnaparhl SUIIEKICTOK U
CIIEpPMATO30U/I0B, MOAENb «LIUKIT pa3BUTHSA JIATYILIKN.

JlaboparopHass padora «l3ydyeHne CTpOEHHsS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIsABICHUE MPU3HAKOB CXOACTBA 3apOJbIIICH
MIO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnasi padora «CrpoeHune OpraHoB pa3MHOXKEHUS BBICHINX
pacTeHum».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust cTaHoOBlIeHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Mengnens, I'. ne ®pusa, T. Moprana. Poiabs 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pabotel H. K. Konsiosa, H. . Basunoga, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TMOHATUS W CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJJIEIbHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
pELIECCUBHBIN TMPU3HAK, TOMO3UTOTa, FeTePO3UroTa, YUCTasl JIMHUS, THOPUJIBI,
reHoTun, (eHotun. OCHOBHbIE METOABl TEHETHKU: THOPUIOIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. @ununuenko, H. B.
Tumodee-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXeMbI CKPEITUBAHUS.

JlaGopaTopnasi paGora «JIpo3odumiaa Kak OOBEKT T'€HETHYECKHUX

HCCIIETOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Mengenss — 3aKoH

eAMHOO00pa3usi TUOPUIIOB TEPBOTO TOKoJeHus. [IpaBmiio JOMUHUPOBAHUS.
Bropoii 3akoH MeHzens — 3aKOH pacuienyieHusl Npu3HakoB. L{urtomornueckue
OCHOBBI MOHOTUOPHUIHOTO CKpeluBanus. [ umoTe3a 4ucToThl ramer.

AHanu3upymoliee CKpeIVBaHue. [TpomexxyTOuHBIN Xapaxkrep
HacyenoBaHus. Paciienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HurubpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKoH

HE3aBHUCUMOIO  HacjlelOBaHUsA  IpU3HAKOB.  lLluTtonmornueckme  OCHOBBI
TUTHOPUIHOTO CKPEILMBAHMUS.



CuerieHHOE HacnenoBaHue npu3HakoB. Pabotel T. Moprana. CuernieHHoe
HACJICIOBAHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAy TeHaMHd. XpOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTuka mona. XpoMOCOMHBIM MEXAHU3M OMNPEACICHHS T0da. AyTOCOMBI
Y IIOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIN U F€TEPOraMeTHBIN 1OJI. ['eHeTnuecKkas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBaHue NpU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

I'enoTun kak wenocTHasg cucrema. [lnedoTponuss — MHOXKECTBEHHOE
JNeUcTBUE reHa. MHOXECTBEHHBIN ajuienn3M. B3auMoneincTBue HealsleabHbIX
reHoB. KommuiementapHocTs. Onuctas. [lonumepus.

['eHeTMyeCKU KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
TakkKe (PU3NOJOTUYECKUX MPOLECCOB, MOBEICHUS U KOTHUTHBHBIX (DYHKIIMM.
['eHeTnyeckue MeXaHU3Mbl CHUMOMOIE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO3SIMH — Tapa3uT» U «XO35MH — MHKpOOHMOM». |'€éHeThyeckne acneKThl
KOHTPOJII U U3MEHEHHUSI HACJIeICTBEHHOW HH(POPMALIMK B TOKOJICHUSIX KIETOK U
OpPTaHU3MOB.

JdemoHcTpanuu

[Toptpertsr: I'. Mennens, T. Mopras.

Tabnuup! u cxemsl: «IlepBblii 1 BTOpOii 3akoHBI Menaens», « Tpetuii 3akoH
Menpaens», «AHAIM3UPYIONIEE CKpelMBaHue», «HemnomHnoe TOMUHUPOBAHUEY,
«CremnieHHOe Haclel0BaHUE NPU3HAKOB Yy Jpo3opuibl», «['eHeTuka monay,
«Kapuotun uyenosekay, «Kapuotun npozoduisy, «Kapuotunm nTHIBD,
«MHOX€ECTBEHHBIN aJlJIeIn3M», «B3auMoaeCcTBUE TEHOBY.

O6opynoBanue: MoOJeNb IJs JEMOHCTpAlMU 3aKOHOB €IUHOO0Opa3us
rMOpUJ0OB TMEPBOTO MOKOJEHUS W paCUICIUICHHS] MPU3HAKOB, MOJENb IS
JEMOHCTpALMA 3aKOHA HE3aBUCUMOI'O HACIJIEIOBAHUSA IIPU3HAKOB, MOJEIb JUIA
JEMOHCTPALUU CLIETUICHHOTO HACJIEA0BaHUs NIPU3HAKOB, CBETOBON MUKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIbD».

IIpakTuueckass padora «/I3ydeHuwe pe3ynbTaToOB  JUTHOPUIHOTO
CKpENIUBaHUs y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpeasl npu (GopmupoBaHuHd (HEHOTHUINA.
N3MeHnunBOCTh NpU3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE MPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

Monudpukanonsass u3MeH4YMBOCTh. Ponb cpeapl B (OpMHUpPOBaHUU
MOAU(PUKALMOHHON n3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHblit



psan u BapuanuoHnHas kpuBasg (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON
U3MEHYMBOCTH.

I'enoTunuueckas U3MCHYMBOCTB. CBoiicTBa T€HOTHUITUYECCKOM
HN3MCHYUBOCTHU. BI/I,IILI FCHOTUIIMYECKON H3MEHUYMBOCTH: KOM6I/IHaTI/IBHaH,
MyTaloluOHHasd.

KoMmOvHaTtiBHAas W3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHON HM3MEHYMBOCTH. Pojb KOMOMHATHUBHOM W3MEHYMBOCTH B
CO3JJaHUU TEeHETUYECKOro pa3Ho00pasus B IpejiesaXx OqHOTO BUA.

MyTanMoHHasT U3MEHYMBOCTh. BHIIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M WHAYUUPOBAaHHbIE MyTalMu. SnepHeie U
HUATOILIa3MaTHYECKUE MyTauu. COMaTU4YECKHUE U MOJOBbIE MyTauuu. [IpununHbI
BO3HUKHOBEHUs MyTalui. MyTareHsl M WX BIUSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTalMOHHOI'O IPOLECCA. 3aKOH T'OMOJIOTMYECKUX PSIOB B
HacneacTBeHHOM n3aMenunBocty (H.M. BaBuiioB). BHesnepHas U3MEHYMBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U INUSCHOMUKA, pPONb DdNULEHeMmUYecKux @akmopos 6
HACe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MO8.

JdemoHcTpanuu

IToptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuet uw  cxembl: «Buasl usmeHumBoctw», «MoaudukanronHas

W3MCHYHUBOCTHY, «KomOnHaTnBHas U3MEHYHUBOCTHY, «Meiiosy,
«OmnonorBopenue», «l'eHeTMUYeckue 3a0oyieBaHUS  4elloBeKa», «Bumsl
MyTaLumn.

O6opynoBaHue: KUBbIE U repOApHbIE SK3EMILUISIPhl KOMHATHBIX PAaCTEHUM,
pucyHku (dpoTtorpaduu) >KkMBOTHBIX C PA3IUYHBIMA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(UKAIIMOHHOW H3MEeHUMBOCTH. llocTpoeHue BapHallMOHHOTO psAga U
BApUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Mytauuum y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka 4yen0BeKka

Kaprorun uenoeka. Mex1yHapoHasi IporpaMMa UCCIEI0BAHHUS FEHOMA
yesnoBeka. MeroAbl HM3yYeHMs] TEHETHMKH YeJIOBEKAa: I'eHEeaJlOrH4ecKui,
OJIM3HEIIOBBIN, LIUTOTCHECTUYECKHUM, MOMYJIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHeTHnYecKuii.  COBpEeMEHHOE  ONpelesieHWE  TEeHOTHUINA:
ITOJIHOTEHOMHOE CEKBEHUPOBAHUE, TECHOTUITHPOBAHUE, B TOM YHUCJIE C TOMOILBIO
[MI1P-ananu3a. HacmencrBeHHnble 3a0ojieBaHUs — 4YelOBeKa. [ GHHBIE |
XpOMOCOMHBIE ~ OOJ€e3HH  4YeloBeka. bone3sHu ¢ HAcleACTBEHHOMH



MPEIPACIOIOKEHHOCTHIO. 3HaueHue MEIUIIMHCKON T€HETUKH B
MPEAOTBPALICHUHU U JICYEHUU F€HETHYECKUX 3a00JieBaHUM yenoBeka. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE. CTBOJIOBBIE KJICTKH. [TonsiTue
«TEHETHUYECKOT0 Tpy3a». ODTHUYECKHUE AacIeKThl HCCIEI0BaHUM B 00JacTH
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (HakTOphl TOBBIMIEHHOW YYBCTBUTECIBHOCTH 4YEIOBEKa K
bu3uYeCKOMY W XHMHYECKOMY  3arps3HCHHIO  OKPYXKaloIeH  Cpeibl.
I'eneTnyeckas npenpacnoioKEHHOCTh YEJIOBEKA K MaTOJIOTHSM.

JdeMoHCcTpanuu

Tabnuiet u cxembl: «Kapuotumn denoBekay, «MeToibl U3y4eHUsI TEHETUKU
yeJaoBeKay, «I eHeTnueckue 3a00eBaHUs YEIOBEKaY.

IIpakTuueckas padora «CocTaBjieHUE U aHAJIU3 POJOCIOBHOW.

Tema 15. Cenrekuiusi OpraHu3MoB

JloMecTukanust W CeNeKIus. 3apOKIACHUE CEICKIMU W JOMECTHKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS M MHOrooOpaszus
KYJIbTYPHBIX pacTeHUU. POJIb CeNeKIMU B CO3JaHUHA COPTOB PACTEHUU U MOPOJ,
KUBOTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacieacTBeHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHOM padoTHI.

Meroabl cenekuMOHHON paboThl. VMICKycCTBEHHBI OTOOP: MaccOBbIM U
UHIWBUAYAJIbHBIA.  JTanmbl  KOMOWMHAIIMOHHOW  celekuumu.  VcrplTanue
IPOM3BOJUTENICH TO TOTOMCTBY. OTOOp IO T'€HOTHITY C TIOMOIIBIO OIICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ  CEJEKIIMOHHOM  paloThI.
PamnanmoHHpli M XUMHUYECKHMH MyTareHe3 KaKk MCTOYHMK MyTaluud y
KYJIbTYPHBIX (h)OPM OpraHu3MoB. VIcIioap30BaHNe TEHOMHOTO PETaKTUPOBAHUS U
MeTon0B pekoMOnHaHTHBIX JIHK ns momydeHus MCXOTHOTO MaTepuana s
CEJICKIIUU.

[Tomyuyenue TTOJIUIIJIOU/IOB. BuyTtpuBnaoBas ruopuIn3aIus.
biuskopoAcTBeHHOE — CKpelMBaHue, WM  uHOpuauHT. HepoacTBeHHoe
CKpenuBanue, wim aytopuauur. ['ereposuc u ero nmpuunHbl. Mcnonas3oBanue
reTepo3uca B cenekuun. Otnanéunas rudpuamusanud. [Ipeomgonenue 6ecrioaus
MEXBHUJIOBBIX TUOPUIOB. JlOCTHMIXKEHMSI CENeKIMW pAacCTEHUW M KUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHue U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX pOAWMYEH JUIsI  CO3JaHHMSd HOBBIX COPTOB W THOPHJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. H3yuenue, coxpamnenue u ynpaeneuue
2CHEMUYECKUMU — Pecypcamu  CeNbCKOXO3AUCMBEHHVIX U NPOMbBICIOBLIX



HCUBOMHBIX 8 YETAX YIYUULEHUS CYUIeCNBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 6 moM uucie ¢ NpuUMeHeHuem COBPEMEHHbIX MemO008 HAYUHbIX
uccne0osanuil, nepeoosvix uoell U nepcneKmuGHbIX MexHoI02U.

JdeMoHCcTpanuu

IToprpets: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

TaOmumsr u cxeMmbl:  «LIeHTpbl TNPOUCXOXKIAEHUS U  MHOT00Opasus
KYJIBTYPHBIX PACTEHHID», «3aKOH TOMOJIOTMYECKUX DPSAOB B HACIEACTBEHHOU
U3MEHYMBOCTHY», «MeTtoapl cenekunn», «OtaanéHHas TruOpuaAM3aLMY,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COpPTOB KyJIbTYpHBIX DPAacCTEHUU H
IIOPOJ JOMAITHUX JKUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBnBKa pacTeHU.

Jrckypcusi «OCHOBHBIE METOJIBI M JOCTHMIKECHUS CEJICKIWH PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHLHWI0,  IUIEMEHHYI  (depMmy,
COPTOUCIIBITATEIbHBI YYacCTOK, B TEIUIMYHOE XO3SICTBO, B J1abOpaTOPHUIO
arpoOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHOI0rMs U CHHTETHYECKAas OMOJI0TUsl

OOBEKThI, UCIIOJIb3yeMble B OMOTEXHOJOTMHU, — KJIETOYHBIE U TKAHEBBIE
KyJIbTYpbl, = MMKpPOOPTaHHM3MBI, HX  XapakTepUCTHUKA.  TpagulMOHHasd
OMOTEXHOJIOTHS: XJIEOOMEUeHUE, TMOJyYeHUE KHUCIOMOJIOUYHBIX MPOAYKTOB,
BuHOAEne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHosiorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUI U MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBaHHsA T'€HOMOB C LEJbI0 TOJYy4EHUs OPraHu3MOB M HX
KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEUAIOLUECs B MPUPOAE OMOCUHTETUYECKUE
Iy TH.

Knerounas naxxenepus. MeTobl KyJIbTYpbI KJIETOK U TKAHEW PACTEHHUU U
#KUBOTHBIX. KpuoOanku. Comartuueckas TUOpUAM3aLMA W COMATHYECKUUN
smOpuoreHes. Vcnonp30BaHue ramionioB B CENEKIMHU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOJUKNIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKLMsT ~ SMLEKIETOK W KJIOHUPOBAaHUE  JKUBOTHBIX. Mertox
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300poéienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpoOMOCOMHass M T'€HHas HHXEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpyupoBanue  pexomOuHaHTHeIXx JHK.  Cosdanue  mpamnceennwvix



opeanuzmog. JIOCTHKEHUS U IEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHON HHKEHEPHH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIEMbI TeHHOM UHXKEHEPHUH.

Meauuunckue OuotexHosoruu. IloctreHomHas uM@poBas MeEAULMHA.
[TIIP-nuarHoctuka. MeTab0JIOMHBIA aHadu3, TEHOIICHTPUYECKUM aHau3
IIPOTEOMA YEJIOBEKA JUIA OLIEHKH COCTOSHMS €ro 310poBbi. Mcnomnbs3zoBanue
CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OumoumkeHepus mns
pa3paboTKu (yHIaMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTMH, CO3/IaHUs
KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHIA U
ckaddoanuHra s perieHus 3a1ad nepcoHaTN3UPOBAaHHON MEIULIUHBI.

Co3iaHre BEKTOPHBIX BAKLMH C LEJIbI0 00ecleueHnss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneii OPBU, ycTtaHoBIeHHE MOJIEKYJISIPHBIX MEXAHU3MOB
¢ynkmonuposanus PHK-conepskanmx BUpycoB, BbI3bIBAIOIINX 0COO0 OMIaCHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpauumn

Tabmuupr u  cxembl:  «/cHonap30BaHME  MUKPOOPraHU3MOB B
IIPOMBIIUICHHOM  NPOM3BOACTBE», «Kilerounas wuHxkeHepus», «l eHHas
UHKXECHEPUSI.

JlabopaTopuas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llonmyyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKeKypeuss «buorexHosmorus — BaxKHEMIIas NPOWU3BOAUTEIBHAS CHJIA
COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

OI'OC OOO ycranaBiauBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
OOyJaroIMMUCs TMPOTPaMM CpPETHEro o00Iero oOpa3oBaHMs: JMYHOCTHBIC,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHNE 00YUYaIOIUMHUCS
POCCUHCKON TPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOIPEIEICHUIO, Haluuyue momusayuu K OOy4YEHHIO
OMOJIOTHH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHNUN JIMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUN  Ppa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalolUXCs
PYKOBOJICTBOBaTbCA B CBOEH  JEATEIBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUuUe
npasoco3HaHus SKOJOTUYECKON KYJIbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHBIE ILJIAHBI.

JIn4HOCTHBIE  pE3yJIbTaTbl OCBOCHHS MIPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCHUTATEIBHOW JAESATEILHOCTH B
COOTBETCTBHUM C  TPAAUIUOHHBIMU  POCCUHUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, HPHUHSITHIMU B
oOIllecTBEe MpaBWJIaMH M HOPMaMH TOBEJEHUS U CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAaHUs, CAaMOBOCIIMUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPSIIKY,
YeJIOBEKY TpyJla U CTapllieMy IMOKOJICHHIO, B3aMMHOIO YBa)XXEHUs, OEpEKHOTO
OTHOILICHUS K KYJIbTYPHOMY HACJIEAUI0 U TPAJUIMSAM MHOTOHAIUOHAIBHOTO
Hapoa Poccutickoit denepanyu, Ipupoe U OKPYKAIOIIEH Cpeie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buosorus»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIIECTBa,
paclipeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIpoIllecce
peanu3alui OCHOBHBIX HANpaBJICHUN BOCHUTATEIBHOM NEATEIIbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS



c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTA TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIHHBIX 3a]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OINpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHUE YUUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMHU
U COIIMAJTIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBHIMTOJIHEHUS
Y4eOHBIX, IO3HABATEIbHBIX M MCCIEAOBATEILCKUX 3aJay, YBaXKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApO/y, YyBCTBa OTBETCTBEHHOCTH MEPE
Ponunou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYPY,
MPOIIJIOE ¥ HACTOSIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 M NaMITHUKAM
MpUPOIbI, TOCTHX)EHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUI0 U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHE HMOLMOHAIBHOTO BO3JCHUCTBUSL JKUBOM NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOU JIMUHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJyuns:

NOHUMaHUE W peaju3alus 30pOBOro M 0e30MacHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TUTMEHHMYECKMX TpPaBWJI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quzndeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acCHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U dKU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HEPUSITUSL BPEHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

6) Tpy10BOIr0 BOCIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON M COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

UHTEPEC K pa3IuvHbIM chepam npodhecCuoHaATBHOM AesTETbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymiell mnpodeccur W peanru30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0O U CaMOOOpa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUSI;

MOBBINICHUE YPOBHS JKOJOTHYECKON KyJNbTYphI: TPUOOPETCHHUE OIBITA
IJJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI Jid
OKpYXarouen cpepl;



OCO3HaHHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPoOJieM U MmyTeil ux
peLIeHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX HAa COXPAaHEHHWE PABHOBECHS B DKOCHUCTEMAX, OXPaHy BHIIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpYXKarolen
IPUPOAHON Cpejie, YMEHHE POTrHO3UPOBATh HEOIArONpUATHBIE SKOJIOTUYECKHE
MOCIIECACTBHSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOIO  MBIIUJIEHUS, HSKOJIOTHYECKON
KYJITYpbI, OIBbITa JEATEIbHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IT03HABATEIbHONW, KOMMYHHUKATUBHOM M COLIMATIBbHON
MIPaKTUKE, TOTOBHOCTM K YYacTUIO B TPAKTUYECKOH JIE€ATEIbHOCTH
AKOJIOTMYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIbTYpbl KaK CpeICTBa
B3aUMOJECHCTBUS MEXKAY JIIOIbMU 1 TO3HAHUS MUPA;

NOHMMaHuEe crneuu(ukud OUOJIOTUM KaK HayKH, OCO3HaHMs €€ poyid B
(OopMHpPOBAaHMK PALIMOHAIILHOTO HAYYHOTO MBIIIJIEHUS, CO3AAHUH LIETOCTHOTO
MIPEACTABICHUS 00 OKPYXaIOIEM MHUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud mnpodiem
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM LIUBUIIU3ALINHN:
oOecreyeHnss HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3JaHUE NMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEelIaTh PECYpCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXO/1a U3 TII00ATBHBIX HKOJIOTMUYECKUX MPodiieM
u oOecrieyeHHus] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALUOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OHMOJOTHYECKMX 3HAHUUW B LEISIX
MOBBILICHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIbHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmupyemoil mpu U3y4eHur OUOJIOTUY;



MOHMMAaHUE CYIIIHOCTH METOJIOB TIO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble 3HAHUS JJI aHaluu3a U
OOBSICHEHUS SIBIICHUI OKPY)KAIOIIETO MUPA U MPOUCXOSAIINX B HEM U3MEHEHHIH,
yMEHHUE JleNaTh OOOCHOBAaHHBIC 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOILIUXCS JAaHHBIX C HEbI0 TOTYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS JUIs
perieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HaHME IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
HMPOEKTHYIO M UCCIIE0BATENbCKYIO ACITEIbHOCTh HHANBUYATIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
camMo00pa3oBaHnI0, K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHHS YIeOHOTO TIpeaMeTa « bHoaorus
BKJTFOYAIOT: 3HAYWMBIE MJIs1 (OPMHPOBAHHUS MHPOBO33PCHUS OOYUAIONTUXCS
MEXTUCIUTUIMHAPHBIC (MeXIIpeIMETHBIC) oOlIeHayYHbIe MOHSTHS,
OTpaKarolue IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa U CIEeHU(PUKY METOJIOB
MO3HAHMS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, HHEPIHs,
SBJICHWE, TIPOIECC, CHCTeMa, HAy4YHBIA (akT, MTPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOpHsS, HCCIEAOBaHHE, HAONIOJCHHWE, H3MEpEHUE,
AKCIIEPUMEHT U JAPYTHue); yHUBEepCcalbHbIC yueOHbIC NelCTBUS (IT03HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PEryJIATHBHBIE), oOecrneunBaromue (HOpMHUPOBAHHE
(GYHKIIMOHATBHOW TPAMOTHOCTH M COIMAIBLHON KOMITETCHIIMH OOYYarOIIMXCS;
CIIOCOOHOCTh O0YYaIOIIMXCSl UCMOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWS W YHHBEPCAJIbHBIC Y4YCOHBIC JCHCTBUS B
II03HABATEIBbHOU U COLIMAJIbHON MPAKTUKE.

B pesynprate wu3ydeHuss OHWOJOTMM Ha YpPOBHE CPEIHETO OOIIero
oOpazoBaHusi y oOyuaromierocsi OyayT chOpMUPOBaHbI [O3HABATEIHHBIC
YHUBEpCAJIbHBIC YyUeOHBIC JEHCTBUSA, KOMMYHUKATHBHBIC YHHBEPCAIBHBIC
yueOHbIE JCHCTBUSA, PETYJISTUBHBIE yHUBEpCAIbHBIC Yy4eOHBIE JCHCTBUA,
COBMECTHAs JEATCIbHOCTD.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjajeHue  YHHBEPCAJbHBIMM  Y4eOHBIMH  NMO3HABATEIbHBLIMHU
AedCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:



CaMOCTOSATENIbHO  (pOopMyJIMpOBaTh H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIICIATH HMX XapakTEepHBbIC MPHU3HAKH,
YCTaHABJIMBAThH CBSI3U C APYTHUMH MOHITHSIMHU);

OMpeNeNsaTh 1LeNu JeITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JCSATENIBHOCTU C TOCTaBJICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (DAKTOB W
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTUBHBIC, ICAYKTHBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEICTBA  JJIs  TPEACTABICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHU B U3Y4aeMbIX OMOJIOTHUECKHX 00BEKTaX, a
TaKK€ MPOTHUBOPEUYUH  PA3HOTO  pPOJA, BBISIBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB IIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0OBATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
NeSATETLHOCTH, HABBIKAMH Pa3perieHus Mpo0IeM, CTOCOOHOCTHIO K TOTOBHOCTHIO
K CaMOCTOSITEILHOMY IIOMCKY METOJOB peIIeHUs TMPaKTUYSCKUX 3ajad,
MPUMEHEHHUIO Pa3INYHBIX METOJIOB MTO3HAHNS,

WCIIOJIB30BaTh PA3IUYHBbIC BUABI JEATCILHOCTH 1O TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE  HAYYHBIM  THN  MBIIIICHUS,  BIAAETh  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHA U METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aadyll B 00pa30BaTEIHHOU
NESTETbHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI VIS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHAJIN3UPOBAaTh TIOJYyYEHHbIE B XOJI€ PEIICHHs 3aJaud PpPe3yJIbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1EJICHANIPABICHHBINA MMOUCK MEePEeHOca CPEJICTB U CIIOCOO0B
JEUCTBUA B MPOPECCUOHAIBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTU
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OpUTHHAIBHBIC MTOAXObl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCSA B PA3NMYHBIX WMCTOYHWKAX HWHoOpMaruu (TEeKCTe
y4eOHOTO MOcOoOUsl, HAYYHO-TIOMYJIIPHOM JTUTEpaType, OUOTOTHYECKUX CIOBAPIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JIaHHbIX, B UHTEpHETE), aHATU3UPOBATh
nHQOpPMAITUIO pa3IMYHBIX BHAOB H (GOpM TMPEACTABICHUSA, KPUTHICCKU
OILICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMyIHpOBaTH 3aITPOCHI U IPUMEHSTH Pa3IUYHBIC METOIbI IIPU TTOUCKE U
otbope 6uonornueckoi HHGOpMAIHH, HEOOXOIUMOM JIJIsl BBITIOJTHEHUS YIECOHBIX
3ajay;

pruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANbHYIO (GOpMY TMpPEICTaBICHUS
ouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpeACTBa NIpu pabore ¢
Ouonornyeckor wHGOpPMAIUEH: TPUMEHSATh XUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYeCKUE 3HaKU U CUMBOJIBI, (pOpMYJIbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONb30BaTh M MPEoOpa3oOBBIBATh  3HAKOBO-CHUMBOJHMYECKHE  CpPEIICTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) o6menne:



OCYIIECTBJISATh KOMMYHHKAaIlMM BO BceX cdepax KU3HHU, AaKTUBHO
Y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIEHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3aJau, yYUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHI APYTUX YYACTHUKOB JIUANIOTA W TUCKYCCUN);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOICUCTBHS, TOHUMATh
HaMEpEeHUs JPYTuX JIOJel, TMPOSBIATh YBAXUTEIbHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MMOHKUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIMBUIYaIbHON
paboThl MpU  peuIieHUH  OUOJOTUYECKOW  mpoOjeMbl, 0OOCHOBBIBAThH
HEO0OXOIUMOCTb MTPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSI MPU PEIICHUU
yueOHOI 3a1auH;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUU ¢ y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOT0 WICHA KOJIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh Ka4€CTBO CBOETO BKJAJa M KaXKJIOr0 y4acTHUKA KOMAaH/bl B
oO1uit pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATErMYECKOE IOBEJICHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMY PEryJSITUBHBIMHU J€CTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKWE 3HAHWS JI BBISIBJICHHUS MPOOJIEM M HUX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JEHCTBUSIX M MOCTYNKAX [0 OTHOIICHUIO K KUBOU MPHUPOJIE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYKAOIINX;



CaMOCTOSITENIFHO OCYIIIECTBISTH TO3HABATEIBHYIO JESTEIIbHOCTD, BBISABIIATD
MPOOJIEMBI, CTABUTH U OPMYITHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEeIIbHON
NEeSTEIBHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHH;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHHMBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYAUIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYAI[UsIM, BHOCHUTb KOPPEKTHBHI B ACSITEILHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEMCTBUI U MBICIUTEIBHBIX IPOIECCOB, MX PE3YyIbTaTOB U
OCHOBaHUH, UCTIOIB30BaTh MPUEMBI pedIeKCHH ISl OIICHKU CUTYallld, BBIOOpa
BEPHOTO PEIICHUS;

yYMETh OIIEHWBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHIDKEHUIO;

OPUHUMATh MOTHBBI W apTyMEHTBHI JIPYTUX TMPU aHaJIN3e pPe3yIbTaToB
JeSTeNbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

NpPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JIPYTUX TMPU aHAJIN3€ PE3yJIbTaTOB
JeSTeNbHOCTH;

MpU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OMINOKH;

pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUP C TTO3UIMH JPYTOro YeIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yNbTaThl OCBOEHHUS COJECp)KaHUS y4eOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YpOBHE OpPHUEHTHUPOBAHBI Ha OOCCIICUCHHE
npodunabHOro oOyueHusi oOywatomuxcs Ouonorud. OHHU — BKIIIOYAIOT:
crienuduyeckue sl OMOJI0TUM HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIA
110 OCBOCHUIO, MHTEPIIPETALIUU U TTPEOOPa30BAHUIO 3HAHUH, BUIBI IEITEIILHOCTH
10 TTOJYYEHWI0 HOBBIX 3HAHWUW W WX NMPUMCHCHHUIO B PA3JIMYHBIX YYCOHBIX, a



TaK)K€ B pPEAIbHBIX JKU3HEHHBIX cHUTyauusix. [IpeameTHble pe3ysbTaThbl
MIPEACTABIICHBI IO TO1AM H3YUEHHUS.

IIpenmeTHbIe pe3yapTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 9
Klacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTHUHBI MUpPa, B
NO3HAHUM 3aKOHOB TPUPOJBl U PEUIEHUH MpoOJIeM palMOHAIbHOIO
PUPOJIONOIB30BAHUS, O BKIIAJE POCCUNCKUX U 3apyO€KHBIX YUEHBIX B pa3BUTUE
OHOJIOTHH,

BJIQJICHHE CHUCTEMOW OHOJIOTUYECKUX 3HAHHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralIIye OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, FOMEOCTa3, CaMOPETYJIALUs, CaMOBOCIPOU3BEACHUE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE), OUOJIOTMYECKUE TEOPUHU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas
Teopust HacnencTBeHHocT T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOTro0oOpa3usi M  TNPOUCXOXKACHUS  KYyJbTYPHBIX  pPAacCT€HU), 3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOI0O MOKOJIEHUS, PACUICINIEHUS, YUCTOThI TaMET,
HE3aBUCUMOro HacienoBanus 1. MeHnens, TOMOJIOTMYECKUX pAIOB B
HacieAcTBeHHOM — m3meHuumBocth  H. WM. BaBuioBa),  npuHUHUIBI
(KOMILIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIAMH HAy4HOI'O ITO3HAHMSI, UCIIOJIB3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (ONKCaHUE, H3MEpPEHUE,
HAOJII0/ICHHE, DKCTICPUMEHT);

YMEHUE BBIJEIAThH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuil, rpuOOB, pacTEHUH, *UBOTHBIX W YEJIOBEKAa, CTPOCHHUS OpPraHOB U
CUCTEM  OpraHOB  pAacTeHHH,  JKUBOTHBIX,  YEJIOBEKAa,  IPOIECCOB
KU3ZHENIEATEIIbHOCTH, MPOTEKAIOIUX B OpPraHM3Max pacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OHOJIOTUYECKUX TMPOIECCOB: OOMEHa BeIIeCTB (MeTaboJn3M),
MpEBpAIICHHS] SHEPTUU, OpPOKEHHUsI, aBTOTPO(HOIO U TeTepOTPO(HOro THUIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHes3a,
sMOpHoOreHesa, OCTAMOPHUOHAIBHOTO pa3BUTHS, pa3MHOXEHUS,
UHAMBUYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBHS T'€HOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOOpa;

YMEHHUE YCTaHaBIIMBAaTh B3aUMOCBSA3M MEXKIy OPraHOMAAMH KIETKH M UX
(YHKIMSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEH W UX (QYHKIUSMHU, MEXIY
OpraHaMy M CHCTEMaMH OpPTraHOB Y PAaCTECHHM, >KUBOTHBIX M YEJIOBEKAa M HX
GYHKUMAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIMSMHU, MEXAY STanaMu



oOMEHa BENIeCTB, J3TalamMd KJIETOYHOIO LHMKJIA M SKU3HEHHBIX LIMKJIOB
OpPraHMU3MOB, dTallaMd AMOPUOHATILHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
dbeHoTuroM u pakTopaMu cpeibl OOUTAHMS;

YMEHUE BBISBIISATh OTJIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHUE MCHOJb30BaTh COOTBETCTBYIOUIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS IOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBISIBISATH NPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY UCCIENYEMbIMU OHMOJIOTMYECKMMHU MPOLECCAMU U
SBIICHUSIMHU, JI€JaTh BBIBOJBI W TIPOTHO3bI HAa OCHOBAaHUH IOJYYEHHBIX
pe3yJIbTaToB;

YMEHHE BBINOJIHATH JJAOOPATOPHBIE U MPaKTUYECKHE pabOThI, COOMIOAATH
MpaBuJia Mpy padoTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIABUTATh THUIIOTE3bI, IMPOBEPITh HMX OKCICPUMEHTATHLHBIMU
cpencTBamu, (popmysupysl LElb MCCIEI0BaHUS, aHAIU3UPOBATh IOJTYYEHHBIE
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE Yy4acTBOBaTh B Y4EOHO-UCCIIEOBATEILCKOM paboTe o 6uosoruuy,
AKOJIOTMU M MEIUILIMHE, TPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, U
MyOJMYHO  MPEACTaBIATh IMOJYYEHHbIE pPE3yJbTaTbl Ha  YYEHUYECKUX
KOH(DEpEeHITUSX;

YMEHHE OLIEHWBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX HCCJIEIOBaHUI B
o0jacTh  OMOJOTMM M MEOUUUHBI  (KJIOHHMPOBAHHME, HMCKYCCTBEHHOE
OIJIOZAOTBOPEHHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuoHaaIbHOM
JEeSITeIbHOCTU B 00J1aCTH OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJBCKOTO XO034ICTBa, MALLEBOU IIPOMBIIUIEHHOCTH, yIayOnsTh
MO3HABATEJIbHBIA ~ MHTEPEC, HANpaBJICHHBIH HA  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPoA0IKEHNE OMOJIOrMYeCKOro 00pa3oBaHusl B
OpraHM3aIMsIX CpeaHEro NpoheCcCHOHAIBLHOTO U BBICILIEr0 00pa30BaHMs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHoro npeamera «buomorus» B 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpA, B MO3HAHWH 3aKOHOB TPHUPOABI U PEIICHUH SKOJOTUYECKUX
npo0yieM YeJoBEYeCTBa, a TAaKXKE€ B PEIICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOIIONB30BaAHNUSA, U B POPMUPOBAHUH IEHHOCTHOTO OTHOLIEHUS K TPUPOJE,



0O0IIECTBY, YEIOBEKY, O BKJIaJI€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOrOB B
pa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
onpeeieH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMHUHOB U TOHATUN (BUA, dKOCUCTeMa, Omocdepa), GMOTOTHUECKHE TEOPUU
(aBomtonionHast Teopust Y. JlapBuHa, CHUHTETHYECKash TEOPHUS SBOJIOLNH),
yuenust (A. H. CeepuoBa — 0 MyTsAX W HampaBieHUsX sBomonuu, B.U.
Bepuasckoro — o 6uocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau u
B. Baitn6epra, 3apoasimeBoro cxoactsa K. M. bapa), npaswmia (munumyma HO.
JInbrxa, 3KOJOTHYECKOW MHpPaMUIbI SHEPTHH), THIMOTE3bl (THIOTE3a «MHpa
PHK» V. I'mnGepra);

YMEHHUE  BJAJETh OCHOBHBIMHM  METOJIaMH  HAy4YHOTO  IIO3HAHUA,
UCIIOJIb3yeMbIMU B OWOJIOTHYECKUX HCCICIOBAHUSIX JKUBBIX OOBEKTOB U
AKOCHUCTEM (OMHUCaHuEe, W3MEpEeHHe, HAOI0ICHUE, DKCIEPUMEHT), CIocCo0aMU
BBISIBJICHUS U OIIEHKU aHTPOTOTEHHBIX U3BMEHEHUN B IPUPOJIE;

YMEHHE BBIICISTh CYIIECTBEHHbIE IPU3HAKU: BUIOB, OHOr€OIEHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJUIONAaTPUYECKOTO u CUMITATPUYECKOTO
BU1I000pa30BaHMsl, BIUSHUS JBIXKYIIMX CHJI DBOJIOIMM Ha TEHO(POH]
MOMYJISIIIUU, IPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUsI, YePEIOBAHUS
HaIpaBJICHU HBOJIOLIMHM, KPYrOBOPOTa BEIIECTB M TMOTOKA DSHEPrUU B
AKOCHCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBSI3M MEXK]Y MPOLECCAMU 3BOJIIOLUU,
JBIDKYIIAMU CUJIAMHM aHTPOIOT€HE3a, KOMIIOHEHTaAMHU Pa3UYHBbIX IKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHUE  BBISBIATh  OTJIWYUTEIbHBIC MPU3HAKU  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BUJIOB K cpejie 0OMTaHUs, aOMOTHYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB HDKOCHUCTEM, B3aUMOCBSI3€ OpPraHU3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHThI, OMOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl JOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKUX TPYMI, B3aWMOCBS3M OpPraHU3MOB U CpeAbl OOWTaHWS,
€MHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHHsSI MHOT000pasus
BUJIOB U SKOCUCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YEJIOBEUECTRA;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OMOJIOTHYECKUMHU MPOIECCaMU |
SBJICHUSMH, JIeJIaTh BBIBOABI W TMPOTHO3bI HA OCHOBAHUU IMOJYYEHHBIX
pE3yNbTaToB;



YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAAThH
npaBuia npu padbore ¢ y4eOHbIM U Ja0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBHTaTh THUIIOTE3bI, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpeacTBaMu, (GopMyIupys Leib HCCIESAOBaHMS, aHAIU3UPOBATh IOJIYYCHHBIC
pe3yNbTaThl U AENATh BHIBOBL;

yYMEHHE y4acTBOBAaTh B y4EOHO-UCCIIEIOBATEIBCKOM paboTe mo OHOIoTHH,
HKOJIOTUHM U MEIUIIMHE, IPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
MyOJIMYHO  MPEACTAaBIATh IOJYyYEHHBIE PE3ylbTaThl Ha  YYCHHYECKHX
KOH(EPEHITUSAX;

YMEHHE OLIEHUBAaTh THUIIOTE3bl M TEOPUH O MPOUCXOXKICHUU KHU3HHU,
YeloBeKa M YENOBEYECKUX pac, O NpHUYMHAX, TOCIEACTBUAX H CIocodax
IpeIOTBpaleHUs II100abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BhIOOp Oynyiiel npodeccuoHaIbHOU
AESITENbHOCTH B 00JAacTH OHWOJOTHH, OJKOJIOTHUH, MPHUPOAONOIB30BAHMUS,
MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO35IHUCTBa,
MUIIEBOM  MPOMBIIUIEHHOCTH,  YIIyONsTh  TMO3HABaTeIbHBIA  HMHTEpPEC,
HalpaBJICHHbIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OPOAOKEHHE OMOJOrMYecKoro oOpa3oBaHMsl B OpraHU3alUsSIX CPEJHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIACC
KoJuinyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl Kontpoabnbie | IpakTuyeckne (upposbic)
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypebi
1 | buonorus xak Hayka 1
2 | XXuBble cUCTEMBI U UX U3YUYCHHE 2
3 | buonorus kineTku 1
4 | XuMuueckas OpraHu3anus KICTKH 6 0.5
5 | Crpoenne u QyHKIIUH KICTKH 4 1.5
6 | OOMeH BelecTB U MpEeBpalleHrue YHEPTUH B KIIETKE 6
7 Hacnencreennas nundopmarnius u peanusanus e€ B 5 05
KJIETKE
8 | )Ku3HEHHBII UK KIIETKU 3
9 | CtpoeHue 1 QyHKIIMH OPraHU3MOB 12
10 | Pa3MHOXEHHE U Pa3BUTHE OPTaHU3MOB 7
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 1
M3MEHYHMBOCTH OPIaHU3MOB

12 | 3aKkOHOMEPHOCTH HACJIEACTBEHHOCTH 6
13 | 3aKkOHOMEPHOCTH U3MEHYHUBOCTH 6
14 | I'eHeTHKa yenoBeKa 2 0.5
15 | Cenexuusi OpraHu3mMoB 3 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66 0 7.5




ITOYPOYHOE IIVTAHUPOBAHUME

9 KVIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
1w/ Tema ypoka Beero Kourpoabnbie | Ilpakrnuyeckue ofpasoBaTETbHbIE
padoThI padoThI pecypebi
1 buonorus kak KOMIUIEKCHasI HAyKa U KaK 4acTb COBPEMEHHOT'O 1
o01mecTBa
2 | ’)KuBble cHCTEMBI U UX CBOWCTBA 1
3 | YpoBHEBas opraHu3aius )KUBBIX CUCTEM 1
4 | Uctopus OTKpHITUS M U3ydeHUs KieTku. KierouHast Teopust 1
5 | XuMuueckuit cocTaB KIETKU 1
6 | CpoiicTBa, KiaccupUKaIUs U GYHKIIMH OSIIKOB 1
7 | Opranuyeckue BellecTBa KIETKU — YIIIEBObI 1
8 | Opranuyeckue BelecTBa KIETKU — JIMITH/IbI 1
Hyxneunoseie kucnotel. JIHK u PHK. JIaGoparopnas padota
9 | «MccrnenoBanue HyKIEHHOBBIX KHCIIOT, BBIICICHHBIX U3 1 0.5
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY
10 Crpoenue u pynkunu AT®. [Ipyrue nHykieozuarpudocdats 1
(HT®)
11 | Tuns! knerok. [IpokaproTHueckas KieTka 1
12 CrpoeHnue sykapuotuyeckoil kinerku. [Ipaktuueckas pabora 1 05

«M3ydyeHue cBOMCTB KJIETOYHOI MeMOpaHbI»




OpnnomMeMOpaHHble opraHou bl KieTkd. [IpakTueckas padbora

13 | «M3yyeHne ABMKEHHS UTOILIA3MbI B PACTUTEIBHBIX 0.5
KIIETKaxX»
[TomyaBTOHOMHBIE OPTraHOUABI KJIIETKU: MUTOXOHJIPUH,

14 | mmactunasl. JlabopatopHas padora «MccnenoBanue 0.5
TUIa3MOJIN3a U JICTUIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

15 | HememOpaHHbBIE OpraHOM/IBI KJIETKH
ACCUMWISIIIAS U TUCCUMMIISLIUS — JBE CTOPOHBI

16 Mertabosm3ma. Tunsl oOMeHa BerecTB. JlaboparopHas padoTa
«M3yueHne KaTaTuTUYECKOM aKTUBHOCTU ()ePMEHTOB (Ha
MpUMepe aMuJIa3bl WK KaTajaas3bl)»

17 | benku-akTUBaTOPBI U OCIKU-UHTHOUTOPHI

18 | ABToTpo(HBII THIT 0OOMEHa BEUIECTB

19 Amnaspo6Hble oprauu3msl. Buasl 6posxenus. JlaboparopHas
pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUS»

20 | AspoOHble OpraHU3Mbl. DTaIbl JHEPreTHUECKOro 0OMeHa

21 DHeprusi MeMOpaHHOTro rpaaueHTa npoToHoB. Cunte3 ATD:
pabota npotoHHON AT®-crHTa3bI

22 | Peakuuu MaTpUYHOTO CHHTE3a

23 | Tpanckpunums — matpuunblii cuate3 PHK

24 | TpaHCcHsIIHA U €€ ATAITBI

o5 Konuposanue amuHokuciot. Posb pubocom B GuocunTese

Oenka




Bupycsl — BHeKs1eTOUHBIE (POPMBI )KU3HU U O0JIUraTHbIE

26 | mapasutsl. [IpakTuueckas padora «Co3nanue MoJenu 1 0.5
BUpYCa»

27 | JKusHeHHBIH UK KIIETKA

28 | Marpuunsiii cuate3 JJHK

29 | JleneHue KIETKH — MHTO3 1

30 Tkanu pacrenuii. JlJaboparopnas pabota «3yuenue Tkaneu 1 05
pacTeHuin» .

31 Txanu >KMBOTHBIX U 4yesnoBeka. JlabopatopHas padora 1 05
«3yueHne TKaHeH KUBOTHBIX» '

39 Opransl. Cuctemsl opranoB. JlaboparopHas pabota 1 05
«M3yyeHne opraHoB IIBETKOBOTO PACTEHH '

33 | JIBmxeHne opraHu3MoB

34 | Ilutanue opraHu3MoB 1

35 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. [IumeBapuTenpHas 1
cucTeMa yesloBeKa

36 | JlpixaHume OpraHu3MOB 1

37 | TpaHcmopT BeLIECTB y OPraHU3MOB 1

38 | Beigenenue y opranu3mMoB 1

39 | UMMyHHas cucTeMa YeoBeKa 1

40 | Pa3gpaXxuMOCTb U PEryJislus y OpraHu3MOB 1

41 ['ymopanbHast perysius 1 YHIOKPUHHAs CHCTEMa )KHBOTHBIX 1
Y YeJIOBeKa

42 | ®opMbl pa3MHOXKEHHS OPTaHU3MOB 1

43 | IlonoBoe pa3MHOKCHHE 1




44 | Meiio3 1
I'ameTorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

45 | JlabopatopHas pabora « 3ydeHune cTpOeHUs MOJIOBBIX KIETOK 1 0.5
Ha TOTOBBIX MUKPOIIPETapaTax»

46 | aauBuayallbHOE Pa3BUTHE OPraHU3MOB — OHTOIEHE3

47 | 3aknajaka OpraHoB M TKaHEH U3 3apO/bIIIEBbIX JIUCTKOB 1

48 PazmHosxeHue u pazputue pacreHuil. JlJaboparopnas pabora 1 05
«CTpoeHue OpraHoB pa3MHOKEHHSI BHICITUX PACTECHHI» '

49 | HMcropus CTAaHOBJIEHUS U PA3BUTUSA T'€HETHKHU KaK HayKH 1
3aKOHOMEPHOCTH HaCIIeI0OBAaHMsI TPH3HAKOB. MOHOTHOpHIHOE

50 | ckpemmBanwue. [IpakTudeckas padora "M3ydueHne pe3yabTaToB 1 0.5
MOHOTHOPUIAHOTO CKpEIIMBaHUs Y 1p030¢puIIbl"

51 | luromornvyeckre OCHOBBI MOHOTHOPHTHOTO CKPEIIHBAHUS

52 | Ananusupyrolee ckpemrBanue. HemonHoe foMuHupoBaHue 1
Jurubpuanoe ckpemubanue. [Ipaktudeckas padbora

53 | «M3yueHue pe3yabTaToB TUTMOPUIHOTO CKPEIIMBAHUS Y 1 0.5
Ip030(UITBD»

54 | Luronornyecknue OCHOBBI JUTHOPHUIHOTO CKPELIUBAHUS 1

55 | CuenyieHHOE HAcIe0BaHUE PU3HAKOB 1

56 | XpomocoMHasi TeOpHs HaCIEICTBEHHOCTH 1

57 | 'eneruka nona 1

58 | U3MeHUMBOCTh MPU3HAKOB. BUIBI N3MEHUNBOCTH 1

59 | MoaudukanuoHHas H3MEHINBOCTh 1

60 I'enotunuyeckas n3MeHUnBOCTh. KoMOMHAaTHBHAS 1

U3MCHYHNBOCTH




3aKOHOMEPHOCTH MYTAllMOHHOTI'O IpoLecca. DNUTCHETUKA U

61 1
SMUTeHOMUKA

62 I'enetuka LICJ'IOBeKa.UHpaKTI/I‘IeCKaﬂ pabota «CocTaBieHue u 1 05
aHaJIN3 POJIOCIOBHOI

63 | MeTonsl MEOUIIMHCKON T€HETUKHU 1
OcHoBHbIe NIOHATHS cenekiuu. JlaboparopHas paboTa

64 | «/3yueHne cOPTOB KyJIbTYpHBIX PACTEHUI U TIOPOA 1 0.5
JOMAITHUX KUBOTHBIX)»

65 Mertoapl cenekunoHHo#M padoTsl. JlabopaTopHas pabora 1 05
«V3y4yeHnne MeToI0B CEEeKIINH PACTECHHIN

66 JlocTuKeHusl CeJIeKIIUU PaCTEHUI U )KUBOTHBIX. 1
[IpaxTnueckas padora «IIpuBuBKa pacTeHU»
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYHEHUKA
buonorus, 9 xnacc/ CuBormazos B.U., Kamenckuit A.A., Kacniepckas E.K. u
npyrue, AkuunonepHoe oomectBo «M3aarensctBo «lIpocsemenney, 2022 r.
METOJMYECKHUE MATEPUAJIbBI JUUIA YUUTEJA

T.A.JloBkoBa, H.11.Conun. «buonorus. O61ue 3aKkOHOMEPHOCTH. 9 Ki1accy:
Meroaunueckoe nocodue k yueonuky C.I'.MamonToBa, B.b.3axaposa,
H.N.Conuna «buonorus. O6mmue 3akoHoMepHocTH. 9 kiace». — M.: lpoda,
2022. — 128c;

PabGouas nporpamMma He UCKIIFOYAET BO3MOKHOCTH UCTOJIb30BAHUSI IPYTOM
JUTEPATYyphl B paMKax TpeOoBaHuii ['ocygapcTBEHHOro cTaHaapTa 1o
OouoJsioruu

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

Meroauueckue pEeKOMEHJAlMW U MEepeYeHb CPEICTB  JUCTAHIMOHHBIX
KOMMYHUKaIlMii Ha oduuuaibHoM caite KanumHuHrpaackoro oOJacTHOTO
MHCTHUTYTA pa3BUTHS oOpa3oBaHHsl. URL:
https://koiro.edu.ru/distant/#pedagogam

[IpeameTHBIE PEKOMEHJIALMN WHCTUTYTa MO OpPraHU3alyy JUCTAaHLIMOHHOIO

oOydeHwus il yuutesnei ouonorun Ha opuimaibHoM caiite KanmHuHarpaackoro
00J1aCTHOTO MHCTUTYTA pa3BUTHS oOpa3oBaHuUs. URL:
https://koiro.edu.ru/distant/predmetnye-rekomendatsii-instituta/#bio
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