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COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMbl, BBIJIECICHHOE KYpcusoM, HE BXOAUT B IPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OMOJIOTHUH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszaHHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE PUPOJBI.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. T'apsei, I'. Mengaens, B. . Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykammu», «Cucrema
OMONIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mOpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allii KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJISIUUOHHO-BUIOBOM, BKOCUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak (opMa CyIIECCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KMBbI€ CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3alliH.

N3ydenune xuBBIX cucteM. MeToasl Ouonornyeckoil Hayku. Habmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOW mnepemeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKM U €€ TOCTOBEPHOCTE.
Pa3z6poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUSA pe3ysbTAaTOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn

Tabmumer u cxeMbl: «OCHOBHBIC TIPU3HAKH JKH3HM», «buomorundeckue
cucteMbl», «CBolCcTBa KHUBOWM MaTepun», «YPOBHM OpraHU3allid >KUBOU



npuponb», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4yejoBeueckoro opranusma», «buoreonenos», «buocdepa», «Meroabl
U3y4EHUs )KUBOU IPUPOIBD».

O06opynoBanue: 1ad0opaTopHOE 00OPYI0BAHUE JJIsi TPOBEACHUS HAOII0OICHHUI,
VU3MEPECHUH, SKCIIEPUMEHTOB.

IIpakTuueckas padora «lcrnonp30BaHUE pA3IUYHBIX METOHOB MpH
W3YUYCHUH KUBBIX CUCTEM)).

Tema 3. buoJsiorust KjieTku

Kimerka — cTpykTypHO-QYHKIIMOHAJIBHAS e€QWUHUIIA JKuBOro. Mcropus
oTKpbITUA KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUHU.

Metoapl  MOJIGKYISIPHOM W KJIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpomarorpadus, MeKTpodopes, METo MEYCHBIX aToMOB, auddepeHImaibHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DNEKTPOHHBI MHKPOCKOID,
«McTopust pa3BUTHSI METOJ0OB MUKPOCKOTTUI.

O0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuueckass padora «l3ydueHue METOAOB KJIETOYHOW OHUOJIOTUH
(xpomartorpadus, aekTpodope3, audpdepeHranbLHoe HeHTPUGYTUpOBaHUE,
[I1IP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKu

XUMHAUYECKUM COCTAB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posb kKak pacTBOPUTEIIS, pEareHTa, y4aCTUE B CTPYKTYPUPOBAHUHU KIIETKH,
Terioperysiuuu. MuHepaibHble BEIECTBA KIETKHU, UX Onosioruueckas pojb. Poib
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBAa KIETKU. buonornueckue mnoiauMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpYKTyphl O6enkoBoi Mojekyibl. [lepBuunas
CTPYKTypa Oenka, MeNnTHaHas CBA3b. BTopuyHas, TpeTUYHAs, 4YETBEPTUUHAS
cTpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kraccudukamuss  OenkoB.
buonornueckue pyHkuuu 6enkoB. /Ipuonsi.

YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U TOJIHCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue GyHKIMH YIII€BOIOB.



Jlunmuasl. ['mapodunsHo-ruapOdOOHBIE cBOMCTBA. Kitaccudukanus TUnumos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonoruueckue ¢QyHKUIUN
aunuaoB. OOume cBONCTBa OMOJIOTMYECKUMX MEMOpaH — TEKY4eCThb, CIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYIPOHULIAEMOCTb.

Hykneunosesie kucnotsl. JJHK um PHK. CtpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun xomruiementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxjaenue u ouonornueckue gpynkuun JTHK.
Buner PHK. ®yukuuu PHK B kietke.

Crpoenune Mmonekyibl AT®. Makpospruyeckue cBsi3u B MoJekyie ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBICHHBIE IEPEHOCUNKH, UX (PYHKITUU B
Kietke. /pyeue nykneozuompugpocgpamor (HT®). CexpenupoBanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHasi Ouojorusi: OMOXUMHYECKUEe U OMOo(U3NYECKUE UCCIEIOBAHUS
cocTaBa U MNPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposanue
CMPYKMypbl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
OpeanuyecKull CuHme3s OUOMOEKYN U UX HENPUPOOHBIX AHANO0208.

JdemMoHcTpanuu

[Toprpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Juarpammel: «Pacnipenenenne XuMHUUECKUX 3JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B KUBOUN MPUPOIE».

Tabmuupl u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX 3IIEMEHTOBY,
«CTtpoeHne MoJekyisl BoJb», «BemectBa B coctaBe opranusmMoB», «CTpoeHune
MoJIeKyJbl Oenka», «CTpyKTypbl O€IKOBOM MOJeKyJ b, «CTpoeHHe MOJEeKYIl
yriieBonoB», «CTpoeHne MoJieKyn JHUOuAoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekysl ATOy.

O6opynoBanue: XuMHYECKas ocyaa U 000pyA0BaHHE.

JlabopaTtopnas padora «OOHapykeHHE OCITKOB C TTOMOIIBI0 KAaY€CTBEHHBIX
peaKuii».

JlabopaTopHnasi padora «/ccienoBaHue HyKJIEMHOBBIX KUCIIOT, BbIIEIIEHHBIX
U3 KJIIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne U QyHKIUN KICTKH

Tunel KIETOK: »yKapuoTHYecKass W Ipokapuotuyeckad. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuieckoit kieTku. Kinerounas crenka 6aktepuil 1 apxen.
OCOOEHHOCTH CTPOEHUSI TeTEPOTPOPHON M aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MeCTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

CrpoeHnue 1 (yHKIMOHUPOBAHHE dyKapuOTHUECKOH KieTku. [lna3marnueckas
MeMOpana (miazmanemma). CTpykTypa ImiazMaTHdecko mMeMOpanbl. TpaHcmopT
BELIECTB Yepe3 IIIa3MaTHUeCKy0 MeEMOpaHy: NacCUBHbIN (Iuddy3usi, ooneryénnas
i dy3usi), akTHUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).



[Tonynponumaemocth MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIUTO3:
MUHOIMTO3, Qarouuto3. Jk3o1uTo3. Knertounas crenka. CTpykTypa U QyHKUUU
KJIETOUHOM CTEHKU PacTeHUM, rpuOoB.

Huronnasma. Lluto3ons. Llutockener. [[Buxenne nuromiazmbl. OpraHoubl
kietkn. OHOMEMOpaHHbBIE OPTaHOUIBI KIETKH: dHAoIIa3Marndeckas ceth (D11C),
anmapat [onbIKu, JNH30COMBI, HUX cTpoeHHMe U ¢yHKUUU. B3anMocBsa3b
OJITHOMEMOpPAHHBIX OPraHoOUJOB KJIETKH. CTpOCHHE T'paHyJISIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpanyJisipHbIi ) SHAO0IIIA3MATUYECKUN PETUKYITYM.
CexperopHast ¢yukmus anmnapara [onbmku. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX KiIeToK. Kietounslid cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABI  KJIETKW:  MHUTOXOHAPUM,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApPUN M TuiacTuia. llepBudHble,
BTOPUYHBIE U CIOXKHBIE MIACTUABI (POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIOPOILIACTHI,
XPOMOILUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUU.

HememOpanubie opranouasl kietkun CTpoeHrne W QyHKIINA HEMEMOpaHHBIX
OpraHouJI0B KJIETKHU. Pu6ocomsr. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBpbIlIEUHbIE  KIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. KneTouHbrit
neHtp. CTpoeHHMe U JABWKEHHE KIYTUKOB U pecHUYEeK. MHUKpOTpyOOUKH
nuToriasmel.  Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. O6onouka sigpa, XPOMATHH, KapUOILIa3Ma, SIAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
XpOMOCOM B HUHTEppazHOM dnpe. Iyxpomamun u cemepoxpomamun. benaxu
XpOMaTHHA — THUCTOHBL. /Jlunamuka s0epHol 00010uKu 6 mumose. Aoepnolil
mpancnopm.

Knerounsle BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKApHUOT
(pacTUTeIbHOM, )KUBOTHOM, TPUOHON).

JdemoncTpanumn

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KJeTKW», «CTpoeHHMEe  pacTUTEIbHOM  KieTku», «CTpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne MpOKapUOTUUECKON KIETKI.

O0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepUaaIbHbIX KJIETOK.

JlabopaTtopnass padora «M3ydyeHne CTpOEHHsS KIETOK Pa3IMYHbIX
OpraHUu3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpPaHBI».



JlaGopaTopnas padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuuyeckas padora «/3yueHue IBHKEHUS IUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCcTB M NPeBpallleHUe JHEPTUH B KJIETKe

AcCUMMITALINS ¥ TUCCUMIIISIINS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W reTepoTpodHBIM. YyacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe obOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHbIX Tmpoueccax. @OepMEeHTaTUBHBIA XapakTep peakUuid KIETOYHOTO
Metabonmzma. DepMEeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHH3M JICHCTBUSI.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTaHMYECKHX KaTaau3aTtopoB. benku-
aKTUBATOPbl U OENKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHWYECKHX BelIeCTB B KieTke. DorocunHTes.
AnokcueenHbvlll U OKcueeHHbl omocunmes y obaxkmepuil. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOILIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas gasbl. Pomoovixanue, Cs., C,. u CAM-munol
gdomocunmesa. llponykTuBHOCTH (poTOCHMHTE3a. BiusHue pa3auaHbIXx PakTopoB Ha
CKOpocTh (hoTocuHTe3a. 3HaUeHUE (DOTOCHHTE3A.

XeMOCHHTE3. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIME OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HAUYEHUE XEMOCUHTE3a.

AHa’poOHbIe oprau3Mbl. Buaesr Opoxxenus. [IpomykTel OposkeHHs W HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHUu3MBI. Oransl JHEPreTUYECKOr0 oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKuCIEHHE, WK KIETOYHOE JAbIXaHUe. POap MUTOXOHIpUI B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Suepaus memoparnHo2o epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaswl. TlpenmyiiecTBa a’poOHOro myTH oOOMEHa
BEIIECTB Tepe aHadpoOHBIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Muruem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTudeckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa, « XeMOCHHTE3Y.

OO6opymoBaHKe: CBETOBOM MHKPOCKOI, OOOpYJOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopHasi pa6ora «/3yueHre KaTaTuTUUeCKO aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl)».



Jlabopatopnas pabGora «M3ydeHue (HEepMEHTATUBHOTO pACIICTIIICHUS
NIEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U KUBOTHBIX KIETKaX).

JladbopaTtopnass pabdora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaeacrBennass muHpopmManus u peajausanus eé B KJIeTKe

Peakuun matpuuHoro cuHtesa. [IpHHIMI KOMIIJIEMEHTAPHOCTU B PEAKITUAX
MaTPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHON MHpopManuu. ['eHeTnueckuii
KOJI, ero cBoucrBa. TpaHckpunuusa — wmarpuunbsli cuHTe3 PHK. IlpmHummsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcaous Ouocunre3a Oenka. KogupoBanwe amuHokucior. Ponb pubocoMm B
OuocuHTese Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
IIPOKApUOT U 3YKapuOT. Peryisinus akTUBHOCTM T€HOB y IpoOKapuoT. ['umorte3a
onepona (d. XKako0, XK. Mano). MonexynsapHvie mexanuzmvl IKCNpeCcUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius 0OMEHHbBIX
IPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — Hekietounbie OpMbI )KU3HU U 00IHUraTHblie rnapa3utbl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHblli Yuki
JHK-coodepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnasa mpauckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3aboneBanus denoBeka, KUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie ¥ MEAUIIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyume.
IIpoepammupyemole pyukyuu 6enxos. Cnocobvl 00cmagKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsi: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuntes Oenkay, «l'eHeTu4eckuit Koy, «Bupyce»,
«bakrepuodarmy».

IIpakTnueckas padora «Co3iaHre MOJIECIIA BUPYCA».

Tema 8. ’KuzHeHHBIH HUKJ KJIETKH

Knerounsi 1wk, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH MPOIECCOB, MpPOTEKaOMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTUUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Matrpuunsiii cunte3 JIHK — permuxauus. [Ipunnunsr permkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AaHTUIAPAJIIEIBHOCTb.
Mexannsm perukanun JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u



TeaoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUIJIOWIHBIA W
raruiouJHbeli  HaboOpel  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

J[enenue knetkn — muto3. CTalii MUTO3a U TPOUCXOASIIME B HUX MPOLIECCHI.
Tunsl MuTo3a. KaprokrnHe3 U HIUTOKUHE3. BUOJIOrnYecKkoe 3HaYeHHE MUTO3A.

Perynsuuss muroTtmyeckoro uukina kietku. [Iporpammupyemasi KieTO4Has
rudeb — anornTo3.

Knerounoe snpo, XpoMocombl, (yHKIMOHAIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oupdepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM IUMKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Pemmkamus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KJIeTKax
KOpEUIKA JTyKa».

JlabopaTtopnass  pabora  «M3ydyeHne  XpoOMOCOM  Ha  TOTOBBIX
MHUKpOIIpENapaTax».

JladbopaTopHnas pa6ora «HabntoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u GQyHKIIUM OPraHN3MOB

buonornueckoe pazHooOpaszue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHUS U )KU3HEICSITEIbHOCTH OJTHOKJIETOUYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PUOBI, OAHOKJIETOYHBIC BOJOPOCIH, IPYyrue
npoTucThl. KoJIoHHaNbHbIE OPTraHU3MBI.

B3auMocBsA3p 4acTel MHOIOKJIETOYHOIO OpraHu3ma. TkKaHu, Oprasbl M
cucreMsl opranoB. OpranusM Kak eInHoe nenoe. I'omeocras.

Txanu pactenuii. TUTIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeIbHAas, TOKPOBHAS,
POBOJAIIASl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOeHHs, (YHKIUNA U
PaCIONIO0KEHUS TKAaHEN B OpraHaxX pPacTEHU.

TkaHW >KUBOTHBIX W 4elOBeKa. TWUIMbI KUBOTHBIX TKaHEW: AMUTENUAbHAs,
COCMHUTENbHAS, MbllIeyHass, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKUUNA U
pacIoIOKEeHUsI TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB KUBOTHBIX M YeJIoBeKa. DYHKIUU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pactenuid. CKeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbll U BHyTpeHHUM ckeneT. CTpOeHUE U TUTIbI
COCAUHEHHUs KOCTEN.

JIB>keHre  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, PECHHYHOE. [[BM)KEHME MHOTOKJIETOUHBIX PACTCHUM:



TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Intanue opraun3mos. [lorionenre Boapl, yriaeKUCIOro raza i MUHEpalbHbIX
BEIIECTB  pacTeHuWsMu.  [lutanme  KuBOTHBIX.  BHyTrpumomoctHoe m
BHYTPHUKIIETOUHOE NUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHbie kenesbl. [luieBapuTenbHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3mMoB. JIpixanue pacteHuid. Jlpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[prxarenbHas HOBEPXHOCTD.
Kabepnoe u nérounoe apixanue. J{pIxanue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX MO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cHCTEMaA YeloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NOTUL H
MieKkonuTaromux. Perymnsmus apixanus. JprxatenbHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. T[pPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopr BewecTB y JKMBOTHBIX. KpoOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. DBOJIIOLUOHHbBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHON CHUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. PaboTta
CepAlA U €€ peryJisiuus.

Brinenenue y oprann3aMoB. Beienenue y pacteHuil. Beienenre y ’)KUBOTHBIX.
CokpartutenbHble Bakyosd. Opranbl BblaeneHusa. @DuibTpanus, CEKpeuus u
oOpaTHOE BCAaChIBAHME KaK MEXaHU3Mbl paldOThl OpraHoB BblaeieHUS. CBA3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBIJICIUTEIIBHOM CUCTeMaMH. Brwinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OaKTEpHl M UCTHI MPOCTEHIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMHUYECKOM 3a1TUThl. OUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpOBBI M KX NPOU3BOJHEIE.
3amura opranu3ma oT Oojnesneil. IMmyHHas cuctema yenoBeka. KieTouHbli u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA U NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnutera (II. Opmux, @. M.
bepuner, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte W perynsuums y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMoCTh U peryisauns y pacCTEHUN.
PocTtoBble BemecTBa 1 UX 3HAYEHUE.

HepBHas cucrema u pednaekTopHas peryidinus Yy XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeJbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrnekc u
pednexTopHas ayra. be3ycinoBHbIE U YCIOBHbBIE PE(DIICKCHI.



I'ymopanbHas peryisauus M 3HAOKPHUHHAs CUCTEMA >KMBOTHBIX U UYEJIOBEKA.
JKenesbl 59HIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[eficTBHEe TOpPMOHOB. B3anMocBs3b
HEPBHOW M SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptper: W. 11. [1aBnos.

Tabmumsr 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocnm», «bakrepumn», «lIpocreiimue», «Oprasbl LBETKOBBIX PACTEHHI»,
«CucremMbl  OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBblie cuctembly, «CTpoeHue cTediis,
«CTpoeHHe NUCTOBOM IUTACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKa»,
«IInmeBapurensHas  cucreMa», «KpoBeHocHas cucreMa», «/lpIxarenpHas

CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpIreyHast CHCTEMAY,
«BplgenurenbHas CHCTEMa», «DHAOKPUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbDY,
«AmmyHurer»,  «KuieuyHononoctHeie», «CxemMa  NOUTaHUA  PACTECHHI»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Crtpoenue nnanapum», «BHyTpeHHee cTpoeHHe O0XKAeBOro 4epBs», «HepBHas
cuctemMa poeio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONUTaOIX», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMpENnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIUHU
HAaCEKOMBIX, UITIOKOXHUX, KUBbIE SK3E€MIUISIPhl KOMHATHBIX PAacTeHUM, repdapuu
pacTeHUM pa3HbIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHuE JJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKoB Mo AelcTBUEM (epMEHTOB, 000PYyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKHUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUM, MOJIETIN TOJIOBHOIO MO3ra Pa3jIuyHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEW pacTeHUI.

JlaGopaTopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazMmHOkeHHe M pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buasl  Oecronoro  pa3MHOXKEHHUSA:  TOYKOBaHUE,  CIOPYJISIUS,
dbparMeHTaius, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, wiau rameTtel. Meino3. Craanun
Mmeno3sa. [loBegenune xpomocoM B menose. Kpoccnarosep. buomorndecknii CMbICI
M€l03a M TIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.



[IpenzaponpiieBoe passurue. ['amerorenes y xuBoTHbIX. [10J10BBIE KeEe3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMarorene3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHAIBLHOE pa3BUTHE KUBOTHBIX. CrnocoOsb
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHUS — HAayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenme. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepMuHuposarnoe Opobnenue. brnacmyna, munei
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JTUCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHATbHAS WMHAYKIUA).
3aknagka IUIaHA CTPOCHUSI KUBOTHOIO KaK  PE3yibTaT HEpapXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha >MOpUOHANIBHOE pPAa3BUTHE PaA3IUYHBIX
(bhakTOpOB OKpY:KaroUIEH Cpeibl.

Poct u pasButue xuBOoTHBIX. [locTamMOpuoHaneHbI nepuon. Ilpsmoe u
HempsMoe pasBuTHe. PaszButne ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pa3BUTHS, UX PACIPOCTPAHEHUE B MpPUPOAE. THIBI pOocTa KUBOTHBIX. DaKTOPHI
pEryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaiuu MoCTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHTorenesa uenoseka. CTapeHue U CMepTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenne u passButue pacrenuid. ['ametopur u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpazoBaHue Crop B mpoiecce Meiiosa. ['ameTtorenes
y pacteHnil. OII0IOTBOPEHHUE U PA3BUTHE PACTUTENBHBIX OpraHW3MOB. /[BOWHOE
OIUIOZAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl PETYJISILIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [Inemas.

Tabmuupr u cxembl: «BereratnBHoe pasMHoxeHue», «Tumbl Oecrnonoro
pa3MHOXeHUs», «Pa3zMHOXKEHHE XJIaMHJIOMOHAJb, «Pa3MHOMXEHHE SBIIICHBIY,
«Pa3MHOXeHHEe TUAPBD, «Meio3», «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue
AWIEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsamoe u
HEenpsiMoe pas3Butue», «Pa3Burhe wmalickoro xyka», «Pa3Butue capaHum»,
«Pa3zButue narymku», «JIBoilHOE OIJIOJAOTBOPEHHE Y IIBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJHOJIONIBHBIX U JIBYJIOJIBHBIX pacTeHUN», « KU3HEHHBINA ITUKII
MOPCKOM KamycCTbl», «  KU3HEHHBIN UK MXa», «  KU3HEHHBIN LIUKJI IATOPOTHUKAY,
«OKM3HEHHBIN TUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpPMATO30U10B, MOJIETb «I MK pa3BUTHS JISTYIIKI.



JlabopaTopHasi padora «/3yueHre cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuueckass padora «BbigBICHUE MPU3HAKOB CXOJICTBA 3apPOJbIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUS BBICIINUX
pacCTEHUI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JWYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHNWE OOYyYalOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  OOydeHWI0  OHOJOTHhH,
yeneHanpaesienHnoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYJIbTYPHI,
cnocobrocmu cmagums eI U CTPOUTH )KM3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIAaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMUA JMYHOCTH, NATPUOTH3MA U
YBAXKEHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACICIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>Karolen cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHOro mpeamera «buomorus»
JOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM/, TIO3UTUBHBIX BHYTPEHHHMX  yOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA M OMNbITA JECITEIBHOCTH B MPOIECCE pPeal3ali OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MPHU CO3/IaHUH yUeOHBIX
IPOEKTOB, PEIICHUH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJILHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBaKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAXKIAHCKON UICHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOKO PoIuHY, CBOM fA3BIK U KYJBTYpPY, HPOLUIOE U HACTOsALIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHM, TMOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEIIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWE IyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TPHUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOI MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;



5) ¢pusnyeckoro BocnuTAHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOIMOHATIBHOIO 0JIaronoJay4Yns:

MOHUMAaHME U peain3alus 3J0pOBOro u 0€30mMacHOro o0pasa )KU3HH (310POBOE
NUTaHUE, COOJIIOIEHHE THTUEHNYECKHUX IMPABUIT U HOPM, COaJTaHCUPOBAHHBIN PEKUM
3aHATUA W OTHbIXa, pEryjsipHas (Qu3nyeckas aKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 370pPOBBIO;

NOHUMAHUE LEHHOCTH MNPAaBWJ HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YNOTpeOsIeHus
AJIKOTOJIs, HAPKOTHUKOB, KYpEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CaMOCTOSTEIbHO
BBIITOJIHATD TaKyI0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cpepaM NnpodhecCUuOHANbHOW JEATENbHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun ©  peanu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JI0TrN4eCKOTr0 BOCIIUTAHMSA:

HKOJIOTMYECKH 1IeTIeCO00pa3HOe OTHOILIECHUE K IPUPO/JIE KaK HCTOYHUKY SKU3HH
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX ITOCHEACTBUNA IS
OKpYXKarolen Cpebl;

OCO3HaHUE TJI00ANIBHOIO XapakTepa SKOJIOIMYECKHUX MpoOJieM U MyTed X
peleHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBIE MTPU N3YUEHUU OMOJIOTUN 3HAHUS
M yMEHUS T[pU pEHIeHHuH NpoOsieM, CBSA3aHHBIX C  pPalUMOHAIbHBIM
IPUPOJIOTIONB30BAaHNEM  (COONMIOJICHNE  TMpaBuUi  TOBEICHUS B MPHUPOJE,
HAIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENIPUATHUE NIEUCTBUM, IPUHOCAILIUX BPE OKPYIKAOLIEH IIPUPOTHOU
cpene, yMEHHE MPOTHO3MPOBATh HEOJIArONPUATHBIE IKOJIOTMYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;

HAJIMYHE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
onbITa NEATENbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHOM



IIPAKTUKE, TOTOBHOCTU K YYaCTHIO B IIPAKTHUYECKOMN NEATEIBHOCTH DKOJIOIMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c()OpPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha TUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUIEHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KYyJNbTYpbl KaK CpeICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMH U IIO3HAHUS MUDA;

NOHUMaHuEe creuu(uK OHONOTHMH Kak HayKH, OCO3HaHUS €€ poilu B
(opMUPOBaHMN PAIMOHATIBHOIO HAYYHOIO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IPEICTaBICHU 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJIOBEKA U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuIeHUuu MpodieM
COXpPaHEHMS IPUPOTHOIO PAaBHOBECHS,

yOexXAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JAJISi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh  PECypCHble  NPOOJEMBbl  PAa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeN BBIXOJAA U3 II100aJIbHBIX AKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  pPAalMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUM B IEJsIX
NOBBIIIEHUS OOIIel KyJbTYphbl, €CTECTBEHHO-HAayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (QyHKUMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, Gpopmupyemoi
IpU U3YYEHUH OMOJIOTUH;

NOHMMAaHUE CYLIHOCTH METOJOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHajliu3a U
OOBSACHEHHUSI SBJIICHUW OKPYXAIOLIEr0 MUpa U MPOUCXOAIIMX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4HbIX (AKTOB U
VMMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHMS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJIs
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYalLMIX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHANBUAYAIBHO U B IPYyIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEepbIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS y4ueOHOTo mpeameTa «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS



MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIC MOHSATHUS, OTPAXKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieIoBaHne, HabII0IeHe, N3MEPEHHUE, YKCIIEPUMEHT U JAPYTHE); YHUBEPCATbHBIS
y4yeOHble JeHCTBUA (MMO3HABATENbHbIE, KOMMYHHMKATHUBHBIE, PETYJISTHUBHBIC),
obecnieunBarone GopMupoBaHUe (PYyHKIIMOHAIBHOM IPaMOTHOCTH U COIMATILHOM
KOMIIETEHIIMA  OOYy4YaloIIMXCA; CHOCOOHOCTh  OO0yYaroUuXcsi HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTIIINHAPHBIC, MUPOBO33PCHUECKIE 3HAHUS ¥ YHUBEPCAITbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON M COLIUATILHOM MPaKTHKE.

B pesynbraTe nzydenusi OMOI0TruU Ha YPOBHE CPEJIHEr0 00I1Iero 00pa3zoBaHus
y oOyuaromierocs OyayT chOpMUpPOBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIC
ydeOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpPCAIbHBIC YyYeOHBIC IEHCTBUSA,
PETYJSTUBHBIC YHUBEPCAIbHBIE YUeOHBIC IEHCTBHSI, COBMECTHAS IEATCILHOCTD.

MeranpeaMeTHbIe PE3YIbTaThl OCBOCHHUS MPOTPAMMbI CPEIHETO OOIIETO
00pa30BaHUsl IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBeEpPCAIbHBIMHA yueOHBIMU MO3HABATEJIbLHBIMH
AefCTBUSIMM:

1) 6a30Bble JJOoruvecKue JaeicTBUsI:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3upoBaTh  MpolliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHWM 3HAHWKA TPHUEMBI JIOTHYSCKOTO MBIIUICHUS
(aHanm3a, CUHTE3a, CPaBHEHHUS, Ki1accu(UKaluu, 0000IIEHNs), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TMOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH);

OTpEeNeNATh IEeTH JeATeILHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
TOCTKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU TETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS JUIsl OOBsICHEHUS (DAKTOB W SIBJICHUI
YKUBOM ITPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHBAEMBIX
SIBJIICHHSIX, (DOPMYJIUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJIETTLHBIE CPEICTBA JUISI TPEICTABIICHUS CYIIIECTBEHHBIX
CBA3€H M OTHOIICHUW B U3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOTO pOJa, BBIABICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
WCTOYHHKAX;

pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHajdu3a MMEIOUIUXCS
MaTepPHAIbHBIX U HEMAaTepUaTIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OIIEHUBATh PUCKH TIOCJIEICTBUHN JEATEIbHOCTH,



KOOPJIMHUPOBATH M BBITIOJIHITH padOTy B YCIOBUSAX PEaIbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BUBAaTh KPEaTUBHOE MBIIIJICHUE TP PEIICHUY )KH3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIILCKON U MTPOSKTHOM JESITEIIbHOCTH,
HaBbIKAMHM  paspelieHus MpooOiieM, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB PEIICHUS MPAaKTUUECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3IUYHBIC BHUJBI JCSITCIBHOCTH 110 TMOJIYYEHHUIO HOBOTO
3HaHMS, €r0 MHTEPIpETali, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMIX, B TOM YHCJIE TIPU CO3IaHUH YYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMHpPOBATH HAYYHBIN THUI MBINIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMA U METO/IAMH;

CTaBUTh W (HOpMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTENHbHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ pelleHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIOCOOOB
JeMCcTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTh
KU3HEACITEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUA.

3) pabora ¢ nunpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX MH(MOpMAIUU (TEKCTE Yy4eOHOro
nocoOus, HAyYHO-TIOMYJISAPHOW JIUTEpaType, OHOJOTHYECKUX CIOBapsSIX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaTU3UpPOBATh
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OILICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GhOpMyIMpPOBATh 3aMpPOCHl U MPUMEHSITh PA3JIMYHBIE METOJbI MPU TIOUCKE H
otOope Oumosornmueckoir WHMOpPMAIUU, HEOOXOTUMOM 711 BBIMTOJTHEHUST YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIB30BaHUs Pa3IMIHbIX
TTOVICKOBBIX CHCTEM;



CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
ounosornueckor nHpopmaruu (CxeMbl, Tpapuku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouojornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYyJibl, abOpeBUATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACO3HaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU AeHCTBUAMM:

1) oO1ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(epax KM3HU, aKTUBHO y9IaCTBOBATh
B JMAJIOTE WM JUCKYCCUH TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJIHEHUS TpeJjiaraeMoun
3a/layd, YYUTHIBaATh UHTEPECHl U COTJIACOBAHHOCThH MO3UIMN JIPYTUX YYACTHUKOB
Janora Wik JUCKyCCUN);

pacmo3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOO0AMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHMMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPpPEKTHOU hopme HopMyTHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBUIYAITBHON
pabOTHI IPH peIIeHUH OMOJIOTHYECKO MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA;

NPUHUMATh IEJIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUS IO €€ JOCTHKEHUIO: COCTABJISITH IUJIaH JCUCTBUH,
pacmpenensaTh pojad ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAThH KAYECTBO CBOETO BKJIA/Ia M KAXKJAOT0 YIaCTHUKA KOMAaHIBI B OOIITHI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OIICHHBATh HJIEU C TO3UIIMH HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3WTHBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaIHIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHUIIMATHBHBIM.



OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBJICHUA NpoOJIeM U UX
pELICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHUM IIeJIeBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKMBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSATEIBHOCTD, BBISBIATH
po0IeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3aJja4l B 00pa30BaTEIIbHON
NEATENBHOCTH U XKU3HEHHBIX CUTYaLIHSX;

CaMOCTOSATENIbHO COCTABJIATH IJIaH PEHIeHUs MPOOIEMbI C YI4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTECHHMIA;

JieJlaTh OCO3HaHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO IIUPOKOW JPYyAULMU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BJa/JeTh  HABbIKAMU  MO3HABaTEJbHOM  pedrekcun Kak  OCO3HaHUs
COBEpLIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAaHMH, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLEHUBATh PUCKUM U CBOEBPEMEHHO IPUHHUMATHh PELIEHHA MO HX
CHIKEHMIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX IIPU aHajdu3€ pe3yJIbTaToB
NEATEIbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

IPUHUMATh Ce0sl, IOHNMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajdu3€e pe3yJIbTaToB
NEATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MIOHUMATh MUP € MO3ULIUU JPYTOro 4YeJ0BEKa.

HPEIMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaTbl OCBOCHHUS COJEPKAHHUS Y4yeOHOro mpeaMera
«buonorus» Ha yrayONEHHOM ypOBHE OpPUEHTUpOBaHbI Ha olecreueHue



npodunbHOoro  oOydenust  oOydvaromuxcst  Owonmoruu. OHHM — BKIIOYAIOT:
cnenuduueckue At OMOJIOrMM Hay4YHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIMM U MPeoOpa30BaHUI0 3HAHUM, BUJBI JE€ATEIbHOCTH I10
NOJIYYEHHUIO HOBBIX 3HAHUU U MX NIPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 10
Kjlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMW O MECTe€ W pOJIM OWOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUDA, B
NMO3HAHWM  3aKOHOB  TPHUPOABI M  PEUICHUH MpoOJeM  PaIMOHAIBLHOTO
IPUPOAOIIONB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oomooruu;

BJaJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJararouue OWOJIOrMYecKUe TEPMHUHbI M TOHSATUS (PKU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSAlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Ppa3BUTHUE), OMOJOTHYECKHE TEOpUU
(knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o wneHtpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHIN), 3aKOHBI (€MHOO0pa3us
MOTOMKOB TE€PBOT0 TOKOJEHUS, PACUICIUICHHs, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBanust ['. Mengensa, TOMOJOTMYECKMX PSAOB B  HACIEICTBEHHOU
n3menuuBoctu H. . BaBuiiosa), npuHIMNIbI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HM3MEpPEHUE,
HaO0JII0/ICHHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJOBEKa, IPOIECCOB >KU3HEACITEIBHOCTH,
IPOTEKAIOUIUX B OPraHU3Max pPacTEHUM, KUBOTHBIX M YeJIOBEKAa, OMOJOTHMYECKHUX
IPOIECCOB: 0OMEHA BelIeCTB (MeTabOIM3M), MPEBPALICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(MHOTO U TeTepOTPOGHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, MOpUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUs,  WHAMBUIYAIIbHOIO  pa3BUTHs ~ OpraHu3sMa  (OHTOIeHe3a),
B3aMMOJICHCTBHS T'€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXIY OpraHOMJIAaMH KJIETKH U HX
GYyHKIUSAMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M MX (QYHKIUSIMHU, MEXKIY
opraHaMM W CHUCTEMaMU OpPraHOB y pACTEHUMN, XUBOTHBIX W YeJIOBEKa M HX
GYHKIUSAMHA, MEXKJYy CHUCTEMaMH OpPraHOB W WX (QYHKIMSIMU, MEXKIY STaramu
oOMEHa BEIEeCTB, ATalaMu KJIETOYHOIO IIUKJIA U )KU3HEHHBIX LUKIOB OPTaHU3MOB,



TanamMu 3MOPUOHANBHOTO PA3BUTHS, TE€HOTUNIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOpaMu cpeibl OOUTAHUS;

YMEHHE BBISBISATH OTIWYUTENbHBIC TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, >KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEeMAaTUYECKUX TPYIIT;

yMEHUE pelaTb OMOJIOTMYECKUE 3a7a4t, BBISABISITH IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTHUYECKUMH MIPOLIECCAaMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpHBIE M MpakTU4YeCKue paboThl, COOI0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATBHBIMH
cpeactBamu, GOpMyJIHpys Ielb HCCIEeIOBaHUS, aHAJIW3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl U JAeNaTh BBIBOJBL;

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOoTruH,
9KOJIOTMU U MEIULIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYyYHBIX OOILIECTB, U
nyOJMYHO  TOPEACTaBNIATH  NOJIYYEHHbIE  pE3yJbTaTbl Ha  YYEHHYECKHUX
KOH(EPEHITUSX;

yMEHUE OLICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
00sacTu OMOJIOTUH ¥ MEAUIMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHambHOMI
JEesITeIbHOCTH B 00JIacTH OMOJIOTMH, MEAULMHBI, OMOTEXHOJOTUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBA, MUILEBONW MPOMBIIIEHHOCTH, YINIyOJISTh MMO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Ipodeccun u
OPOJOJDKEHUE OHMOJOrMYeckoro oOpa3oBaHMs B OpraHu3alUsX CpPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoaunuecTBo 4acoB

KonTposabnbie

KonTpoan

DJIEKTPOHHBIE
padoTbl (y120. 1 mpakT.
(uudpossbie)
Ne n/m | HaumeHoBaHue pa3iesioB M TeM NPOTrPaMMbl B (BxonHas, padoTsbl,
cero . . o0pa3oBaTe/bHbIE
BCEpPOCCHiiCKasl, | MOYPOYHBIN U
. pecypcsbl
NOJIyroAoBasi, | TeMaTHYeCKUH
HUTOr0Bast) KOHTPOJIb)
1 buonorus kak Hayka. JKuUBbIE CHUCTEMBI U UX 4 1 0.5
U3yYCHUE '
XuMu4eckasi OpraHu3anus KIeTKH 18 0 4.5
3 CtpoeHure U pyHKIMH KIETKH 15 0 4
4 OOMeH BellecTB M IpPEBpallCHUE SHEPIUU B 15 1 35
KJIIETKE
5 HacnenctBennass mHdopmanus u peamu3amus 7 0 1
€€ B KJIETKE
6 JKU3HEHHBIN IIUKI KIETKU 7 0 2
7 CtpoeHue u pyHKIIMH OpraHU3MOB 30 0 6
8 Pa3sMHOXkeHUE U pa3BUTHE OPraHU3MOB 6 1 3.5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 25




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
KonTposbHbie KonTpoasb
DJIEKTPOHHBIE
padoThI (;120. 1 mMpakT.
Ne Hara nugposbie
Tema ypoka (BxonHas, padoThl,
n/n Bcero N . u3ydeHusi | o0paszoBaTesbHbIe
BcepoccHuiickasi, | MOYPOYHBIH U
. pecypcsl
NMoJIyrooBasi, | TeMaTH4YeCKHil
UTOTroBast) KOHTPOJIb)
buonorus kak KOMIUIEKCHas HayKa U KakK 4acTb
1 COBPEMEHHOTO oOmecTna. CraproBas 1 1 0
JTUArHOCTHKA (TECT)
) [IpakTHyeckoe  3Ha4YeHHE  OHOIOTMYECKHX 1 0 0
3HAaHUHU
Mertoapl HayyHoro nmno3HaHus. [loypouHsrit
3 KOHTPOJb «broyiornsa kak KOMIUIEKCHas HayKa 1 0 0
U KaK 4acTb COBPEMEHHOI'0 OOIIECTBA»
JKuBble cucTeMBl M MX CBOWMCTBA. YpPOBHEBas
4 opraHusainus uBbIX cucrteM. [loypouHslii 1 0 0.5
KOHTPOJIb «MeTOoIbl HAayYHOTO TTO3HAHUSD)
5 XHUMHYECKUH COCTAB KIETKH 1 0 0
MuHepanpHble  BEMIECTBA  KJIETKH,  HX
6 Ouosnorudeckas poib. [loypouHblii KOHTpPOJb 1 0 0.5
«YPpOBHEBasi OpraHU3AIMS )KUBBIX CUCTEM»
7 Opranuyeckue  BelIeCTBA  KJIETKH,  HUX | 0 0
Ouosoruyeckas poib
8 benku. Knaccudukarus 6emxkoB 1 0 0
CgoiicTBa 1 GyHKIIUH OEITKOB 1 0 0
10 JlaboparopHas paborta «OOHapyKeHHE OSIKOB 1 0 0.5




C IIOMOIIIBIO KAYE€CTBCHHBIX peaKuHﬁ»

depMeHTbl — OHMOJIOTHYECKHE KaTalu3aTopbl.

11 . 0.5
IToypounslii KOHTpONIb «benkn»

12 OpraHuyecKkue BEIIECTBA KIETKH — YIJIEBObI 0

13 CBoiicTBa U QYHKLUU YIIIEBOJOB 0

14 Opranuyeckue BelecTBa KJIETKU — JUMHIBI. 0.5
IToypouHBIli KOHTPOJIb «YTIEBOABD»

15 CBoiicTBa U QYHKIUH JTUHIOB 0

16 Hyxnennoseie kucnorel. JHK. Iloypounsrii 0.5
KOHTPOJIb «JIUITHIBDY

17 Hyxneunosbsie kucnotel. PHK. Ilpaktuueckas 0.5
pabota «CocTaBiieHHE HYKJIEHHOBBIX KUCIOT»
Ctpoenne u  ¢yHkuuun ATO. [pyrue

18 HYKJICOTH/IBI. [Toypounsrii KOHTPOJIb 0.5
«Hyxnennosie kuciotsl. JJTHK u PHK»

19 Buramunbl 0

20 I'opMoOHBI 0

71 O06o0manmuil ypok mo TteMe «XUMHUYECKHA 0
COCTaB KJIETKH»

2 TemaTtnyeckuii  KOHTpPOJIb  «XUMUYECKHU 1
COCTaB KIJIETKHU»

73 Hcropuss OTKpBITUS W M3YyYEHUS KIETKU. 0
Kinerounas teopus
OO0rmmiee CcTpoeHHE SYKAPUOTHUYECKOW KIIETKH.

24 JlaGopatopnass  pabora  «IIpuroromieHue 0.5
BPEMEHHBIX MUKPOIIPENIAPATOB)

25 IToBepxHOCTHBIN amrapar KIIETKH. 0.5

JlabopaTopHas pabota «HccnenoBanue




Ij1asMoJin3a U ACIIa3sMOJin3a B paCTUTCIBbHBIX
KJICTKax>»

26 OnHoMeMOpaHHbIE OPTaHOUIBI KIETKU 0

27 [ToryaBTOHOMHBIE OpraHoubI KJIeTKU: 0
MUTOXOHJIPUH, TIaCTUIBI

28 HememOpanHbIe OpraHou/ bl KJIETKH 0

29 Crpoenue u (QyHKIUU sapa. TeMaTHdecKuid 0.5
KOHTPOJIb «OpraHou bl KIETKI» ’

30 Knerounsie BkiatoueHust 0
CpaBHUTENbHAas  XapaKTEpUCTHKA  KJIETOK

31 sykapuot. JlabopartopHass pabota «l3ydeHue 0.5
CTPOEHUS KJIETOK PA3IMYHBIX OPTaHU3MOBY»

32 [IpokapuoTrueckas KieTka 0

33 3a0osieBaHus, BbI3BaHHBIE OaKTEPUSIMHU 0
Bupycel — HekieTouHble (OPMBI KH3HU U

34 o0JUraTHbIC MIapa3uThlI. PerpoBupycsl. 0.5
[Ipuonsl. IToypounslii KOHTPOJb '
«IIpokaproTuueckas KieTKa»
Bupycnbie 3a00eBaHus 4esloBeKa, >KUBOTHBIX,

35 pactenuii. [IpakTudeckas pabora «Co3gaHue 0.5
MOJIETIH BUpPYyCa»

36 O6o6marmuit  ypok 1o Teme «CTpoeHwme 0
KIIETKI»

37 Temaruueckuii KOHTPOJIb «CTPOEHUE KIETKI 1
AccuMUISIIMS U AUCCUMUJISILIUS — JIBE CTOPOHBI
mertabonu3ma. Tumbl  oOMEHa  BEIIECTB.

38 JlabopaTopHas paborta «3yuyenue 0.5

KaTaJIMTHYECKOM aKTUBHOCTH ()epMEHTOB (Ha
IpUMEepe aMUJIa3bl WM KaTanaas3bl)»




DepMeHTaTUBHbBIN XapakTep peakuuii
KJIeTOYHOTOo  Metabonu3ma. JlaGopaTopHas

39 pabora «3yuyeHune (hepMEeHTaTHUBHOTO 0.5
paciierieHuss — MEepoKcuaa  BoJopoaa B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)

40 Karabomm3m n anabomam3m OenkoB 0

41 Karabonnsm u aHaOOJIM3M JIUINI0B 0

42 Karabonusm u anaboamu3M yrieBooB 0
ABTOTpOHBIII  TUIT ~ OOMEHa  BEIIECTB.

43 TemMaTuyecknii KOHTPOJb «KAaTabONM3M H 0
aHab0113M OEJIKOB, )KUPOB, YTIEBOIOBY

44 ®orocunres. CreroBas dasza 0

45 ®dotocunres. TemHoBas daza 0
XeMOCHHTE3. IIpaxTrueckas pabota

46 «CpaBHenne mporeccoB  (oTocuHTe’a | 0.5
XEMOCHHTE3a»
AHa3poOHBIE OpraHu3Mbl. Bumbl OpoxkeHUs.

47 [TpakTuueckas pabora «CpaBHEHHE MTPOIIECCOB 0.5
OpO’KEeHUS U ABIXaHUD»

43 [IpomexxyTouHass MoIyrojoBas — aTTecTalUs 0
(Tect)

48 AdpoOHBIE  OpraHu3Mbl.  DHEPreTHYECKHUI 0
obmeH. beckucmopoaHbIit 3Tam
Ounepreruyeckuii ooMeH. Kucmopoauslit stam.

49 OHeprus MeMOpaHHOrO TpaJMeHTa MPOTOHOB. 0
Cunre3 AT®: pabora mnporoHHoii ATO-
CHUHTa3bl

50 O06001manmui ypok Mo TeMe «aCCUMUIISIUS U 0.5

JUCCUMMIIALIUA KIICTOK». TemaTuueckui




KOHTPOJIb « JHEPTETUUECCKUN 0OMEH)

TeMaTuyeckrii KOHTPOJIb «ACCUMWISLUUS U

31 JUCCUMUIISLIUAS KIETOK) !
52 Peakuyn MaTpuyHOTO CUHTE3a 0
53 Tpanckpunuus — MaTpuuHslii cuaTe3 PHK 0
54 Tpancnsauus u e€ Tamnbl 0
55 KomupoBanue amunokucnor. Ponp pubocom B 0
O6uocuHTese OenKa
Opranu3zaniys reHoma y NpoKapuoT U 3yKapHoT.
56 MonekyJisipHble MEXaHU3MBbI YKCIIPECCUU TEHOB 0
y 3YKapHoT
57 Hanotexnomorun B OWONOTHM W MEAHIIUHE. 0
O6o6marmuii ypok «CuHTe3 OemKa
58 Tematnueckuil KOHTposIb «CHUHTE3 OenKa» 1
JKu3HeHHbI UK KIeTKU. MaTpu4Hblid CUHTE3
59 0
JTHK
XPpOMOCOMBEI. JlabopaTopHas pabota
60 «3yuenue XPOMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
61 JleneHue KJIETKH — MUTO3 0
62 JleneHne KIETKH — MEN03 0
Tunel knerok. KapuokuHe3 U UUTOKUHE3.
Perynsiiust  JKM3HEHHOTO  LHMKJIA  KJIETOK.
63 JlaGopatopHas pabora «Habmonenue Muros3a B 0.5
KJIETKaX KOHYMKa KOpeIlKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
64 O6o0matromuii ypok «JleneHue KiaeTkm» 0
65 Tematuyeckuii KOHTPOIIb «JleneHue KIeTKn» 1




66 OpraHusM Kak eIMHOE 11eJI0e 0

67 Txanu pactenuit. JlabGoparopHast pabota 0.5
«3y4yeHune TkaHEeH paCTCHUN» '

68 Tkanu KMBOTHBIX W 4YesoBeka. JlabopaTopHas 0.5
pabota «/3yueHre TKaHeH >KUBOTHBIX) '

69 Opranpel. Cucrembl opraHoB. [loypouHslii 0.5
KOHTPOJIb «TkaHm» '

70 Oprasbl pacTeHHI: KOPEHb, TOOET 0

71 OpraHsl pacTeHUH: IBETOK, IO, CEMS 0

7 JlaGopatopnast pabota «M3ydeHue opraHoB 0.5
LIBETKOBOT'O PACTCHU»

73 Tematnuecknii KOHTposIb «OpraHsl pacTEHUN» 1

74 OnopHO-aBUTATEHHAS CUCTEMA KUBOTHBIX 0

75 OnopHo-aBUTaTENbHAs CUCTEMA YEJIOBEKA 0

76 JBm>xenue opranu3moB. [1oypoyHbIi KOHTPOJIb 0
«OnopHO-ABUTaTeIbHASI CUCTEMAY

77 [TumeBapuTenpHas cucteMa 0eCrO3BOHOYHBIX 0
YKUBOTHBIX

73 [TumeBapuTenbHas CUCTEMa  IO3BOHOYHBIX 0
YKUBOTHBIX

79 [InmeBapuresnbHas cucTeMa 4eaoBeKa 0
JpixaTenpHass ~ cucreMa  0eCrO3BOHOYHBIX

80 JKUBOTHBIX. IToypounsIii KOHTpPOJIb 0.5
«[IumeBapuTenpHas CUCTEMa»

31 JbixaTenpHas cucrema II03BOHOYHBIX 0
JKUBOTHBIX U YEJIOBEKA

20 Tpaucnopt BEIIECTB y OpraHU3MOB. 0.5

BrayTtpenHnsas cpena opranmsmoB. [loypouHsrit




KOHTPOJIb «AbIXaTCIIbHAA CUCTEMA»

KpoBeHnocnass  cuctema  0eCrO3BOHOYHBIX

83 1 0 0
YKUBOTHBIX

24 KpoBeHocHas cucreMa IT03BOHOYHBIX 1 0 0
KUBOTHBIX U YEJIOBEKA

85 Beinenenue y  kuBOTHBIX.  IloypouHsblil 1 0 0.5
KOHTpoub «KpoBeHOCHas cucTeMay '

86 Brinenenue y yenoBeka 1 0 0

87 3amuTa y OpraHu3MoB 1 0 0

88 NmMmmyHHasa cructeMa yeaoBeKa 1 0 0
PaznpaxxumocTe M peryssuus y OpraHu3MOB.

89 I'ymopanbHas perymsauus U DHAOKPUHHAS 1 0 0
CUCTEMA YEJIOBEKA

90 HepBHas cuctema 0eCrio3BOHOYHBIX KHUBOTHBIX 1 0 0

91 HepBHas cucTteMa no3BOHOYHBIX JKMBOTHBIX 1 0 0

92 Tematnyeckuil KoHTposb «HepBHas cucremay 1 0 0.5

93 Ob6o6maromuit ypok «Opranuzm» 1 0 0

94 Tematnueckuit KOHTposIb «OpraHu3M» 1 0 1

95 ®opMbl pa3MHOKEHHSI OPTaHU3MOB 1 0 0
IToypounsrit KOHTPOJIb «Pa3mMHOXkeHNE

96 OpPTaHU3MOBY. [IpakTrueckas pabora 1 0 1
«OKu3HEeHHbIE IIUKIIBI pAaCTEHUI»
['amerorene3. OOpa3oBaHHe ©  pa3BUTHE

97 noJoBbIX  KieTok. JlaGoparopHas pabota 1 0 0.5
«M3yueHne CTpOEHMs TMOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

08 WnauBuayanbHOE pa3BUTUE OpPraHU3MOB — | 0 0.5

OHTOT'€HE3. [Toypounslii KOHTPOJIb




«["ameTorenesy»

3akazika OpraHoB M TKaHEH M3 3apOJIbIIIEBBIX

99 . 1 0.5
aucTKOB. [loypouHBIif KOHTPOIb « OHTOrEHE3)
Poct u pa3Butue xuBOTHBIX. [IpakTuueckas

100 | paGota «BbIsIBICHWE TPU3HAKOB CXOJCTBA 1 0.5
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)
PasMHOXEHHME W pasBUTHE  paCTCHUM.

101 JlaboparopHas pabora «CTpoeHHE OpraHoB 1 0.5
Pa3MHOXKEHHUS BBICIIUX PACTEHUID)

102 HroroBasi mpomMexyTodHasi aTTecTarus (TecT) 1 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 25




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS YUEHUKA

IMaceunuk B.B., Cymatoxun C.B., I'anontok 3.I'. u npyrue; non penakuueid Ilaceunuka B.B.

Bbuonorus: 10 knacc: yriay6i€HHBIN YpOBEHb: YUEOHHK.

METOANYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIS
Bubnuorexa POIII

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

but6mmoreka [{OK



