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COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosnorus kak Hayka.

buonorust kak Hayka. CBA3p OWOJIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMH U JPYTUMU
€CTeCTBEHHBIMH HayKamH, ¢uinocopuel, 3THKOH, 3CTeTUKOW W mpaBoM. Pomb Ouomoruu B
(hopMHPOBaHUN COBPEMEHHOM Hay4dHOI KapTUHbBI MUpa. CuctemMa OMOJIOTMYECKUX HayK.

MeTtoabl TO3HAHUS KUBOM HpUPOABl (HAOIIOAEHUE, OSKCIEPHUMEHT, OIMCAHUE, H3MEpeHue,
KJ1accuuKaIys, MOJEITUPOBaHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX).

JdeMoHncTpanum:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u @. Kpuk.

Tabnuib! u cxembl: «MeTo1bI TO3HAHUS KUBOU IPUPOJIBI.

JlabGopaTopHble U IpaKTHYeCKUe padoThbI:

[paktuyeckast padora Ne 1. «Vcronp30BaHue pa3IMUHBIX METOAOB MPH U3YYEHUU OMOJIOTHUYECKUX
O00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHHU3ALHA.

XKussle cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Omonoruu. OTIMYue KHUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOIBIL.

CpoifcTBa O6MOCcHCTEM M HMX pa3HOOOpaszue. YPOBHH OpraHu3alMd OMOCHUCTEM: MOJEKYISIPHBIH,

KJICTOYHBIH, TKaHEBEIH, OpraHU3MEHHBIH, MOMYJISIHIMOHHO-BUA0BOM, 3KOCHUCTEMHBIHN
(6roreoneHOTUYECKHI ), OMOCEPHBIH.
JdemMoHncTpanum:

Tabnuie! u cxembl: «OCHOBHBIE PU3HAKY JKU3HIY, «YPOBHU OpraHU3ALUHU )KUBON TIPUPOJIBI».
Oo6opynoBanwue: Mojens MoJiekyibl JJHK.

Tema 3. XuMu4ecKuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KIETKU. XUMHUYECKHUE JIEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Boia u
MHUHEpaJbHbIE BEIIECTBA.

OyHKIMH BOIBI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [logmep:kanue ocMOTHUECKOTO OaaHca.
benku. CoctaB u crpoeHue OenKkOB. AMHUHOKHCIOTHI — MOHOMEphl OenkoB. HesameHumbie u
3aMEHUMBIE AMHHOKHUCIIOTHI. AMHHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPHI OCIKOBON MOJIEKYIIBI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHASI CTPYKTypa). XUMHUYECKHUE CBONCTBA OEIKOB.
buonoruueckue pyHkum 0€IKOB.

depMeHThI — OuoJornueckue Karanuzaropsl. CTpoeHue GpepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cneupuunoctb. Kodepmentsl. Butamusbl. Otianuus (QepMEHTOB OT  HEOPraHMYECKHX
KaTaJnu3aTopoB.

VYrieBopl: MOHOCaXapuabl (TIOK03a, pudo3a 1 1e30Kkcuprbo03a), aucaxapuibl (caxaposa, JIaKkTo3a)
U ToNMcaxapuibl (Kpaxmall, IIIMKOTeH, 1eJUTi0s103a). bruonornyeckue GyHKINU YriIeBOIOB.
Jlununel: tpurnuuepuasl, Gochonunuasl, crepouabl. [ uapodpunbHO-TUAPO(OOHBIE CBOMCTBA.
buonorunueckue QpyHkimu JunuaoB. CpaBHEHHUE YTIIEBOJOB, OCJIKOB M JIMIHUIOB KaK MCTOYHHUKOB
SHEPIUH.

Hyxnennossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KUCIIOT. CTpoeHHE
u pyaxkuun JJHK. Ctpoenne u pynkmuu PHK. Bugst PHK. AT®: ctpoenue u GyHKIHH.
[utonorus — Hayka o kierke. Kierounas teopust — nmpumep B3auMmojeiicTBus uaeil u (HakroB B
Hay4HOM ITO3HaHUH. MeToAbl N3yUeHUs KIETKH.

KneTtka kak nenoctHas xuBas cuctema. O01ine npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast MeMOpaHa,
mosnekyinbl JIHK kak reHeTndeckuit anmapar, cuctemMa CHHTe3a Oelika.

Ture! KIeTOK: 3yKapuoTHdeckas U nmpokapuorudeckas. OcoOEHHOCTH CTPOCHHUS POKAPUOTHIECKOM
kietku. Knerounas crenka Oaktepuil. CTpoeHHE dYKapHOTHUECKOW KIETKH. OCHOBHBIC OTIIMYHS
PacTUTENbHOM, )KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIJIETOYHAs CTE€HKa, TIJIMKOKAJIUKC, WX (QYHKIHH.
[nazmaTudeckass memOpana, e€ cBoiictBa u (QyHkuuu. llurommasma u €€ OpraHOWIBL
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Onnomem6pannble opranounsl kietku: OIIC, anmapat [ombmxku, nuzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, MiacTuabl. [Ipoucxoxnenne MUTOXOHIPUIM U TutacTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMAbI KIETKH: PHOOCOMBI, KJIETOYHBIH LIEHTpP, LEHTPUOIIH,
PECHUYKH, KTyTUKU. DYHKIIUU OPTaHOUI0B KIETKU. BKitoueHus.

Snpo — peryasTopHblii IeHTp kieTku. CTpoeHue sapa: sijaepHas 0007109Ka, KaproIuia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, k. Yorcon, @. Kpuk, M.
Yunkunc, P. ®panknun, K. M. bap.

Hunarpammsl: «PacrpeqiesieHie XMMHYECKHUX JJIEMEHTOB B HEXKUBOW mHpuUpoae», «Pacnpenenenue
XUMHUYECKHX HJIEMEHTOB B )KUBOW MTPUPOIEY.

Tabnuupr u cxemsl: «llepuoauueckas Tabiuna XUMUYECKHX 3JIEMEHTOB», «CTPOCHHE MOJIEKYIIBI
BO/B», «bruocunTes 6enkay, «CtpoeHue Mosiekyinbl 6enkay, «Ctpoenue hepmenTay, «HykienHoBbie
kucnothl. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3ykapuoTH4YEeCKON KIETKNY, «CTpoeHne
KUBOTHOM KIIETKN», «CTpOEHHE pAaCTUTEIbHOUN KIIETKNY, «CTpOoeHHE MPOKAPUOTHUECKON KIIETKUY,
«CTpoeHue sazipa KIeTKH», «YTIeBOAb», «JIMmuasn».

O6opynoBaHue: CBETOBOW MUKPOCKOI, 000pyAOBaHUE AJI MPOBEACHUS HAOMIOACHUN, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX M 0AKTEPUATBHBIX KIETOK.
JlabGopaTopHble U IpaKTUYeCcKUue padoThbl:

JlaGopatopnast padora Ne 1. «M3ydyeHue KaTaTUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTaaasbl)y.

JlaboparopHast pabota Ne 2. «/3y4ueHHe CTPOCHUS KJIETOK PACTCHHM, KHUBOTHBIX U OaKTEPHHA O]
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMHCAHUE.

Tema 4. /KusHe1eATEJIbHOCTh KIETKH.

OOMeH BeIecTB, WM MeTa0oNM3M. AcCCUMHIANMS (TUTACTHYECKHUH OOMEH) M JUCCUMMIISAIINS
(3HepreTuyeckuii OOMEH) — JBE CTOPOHBI €AMHOIO Ipolecca merabonu3ma. Poib 3akoHOB
COXPAaHEHHUS BEILECTB U SHEPTUU B IOHUMaHUHU MeTaboIn3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIid. Ponb hepmMeHTOB B 0OMEHE BEmecTB U
MIPEBPAICHUH SHEPTUU B KIIETKE.

®otocunres. CeroBas u TeMHOBasi (a3bl (poTocuHTe3a. Peakiuu ¢ortocunTesa. IhPpexkTuBHOCTD
¢dorocunTe3a. 3HadeHue (oTocuHTE3a A KM3HM Ha 3emue. BiusHue ycnoBuil cpeabl Ha
(hoTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.

XeMocuHTe3. XeMOCHHTE3Upyolie 0akTepuu. 3HaUeHHe XeMOCHHTE3a JIIsl )KU3HU Ha 3emIie.
DHepreTuyeckuii oOMeH B KieTKe. Paciieruienre BelecTs, BblIeJICHIE U aKKyMYJIUPOBaHNE SHEPTUU
B KJETKe. DTambl dHepreruueckoro oomena. I'nmukxonu3. bpoxenue u ero Buubl. Kucnoponnoe
OKHUCJIEHHE, WM KIeToyHoe nbixaHue. OxuciurensHoe ¢docopunupoBanue. IP(HEKTUBHOCTD
SHEPreTUIEeCKOro oOMeHa.

Peaknun marpuyHoro cuntesa. ['enernueckas mHpopmanus u JJHK. Peanuzammst renetudeckoit
uHpopManuu B KiIeTKe. ['eHeTHueckuilt Ko 1 ero cBoMCTBa. TpaHCKPUIIMS — MAaTPUYHBIA CUHTE3
PHK. Tpancmsiius — 6uocunte3 Oenka. Dtansl TpaHcisaiuu. KogupoBanne aMHHOKHUCIOT. Pob
pubocom B OMOCcHHTE3€e OelKa.

Heknerounsie ¢opmbr xu3Hum — Bupychl. Hctopuss otkpeitus BupycoB (/. WM. MBanoBckwuit).
OCOOEHHOCTH CTPOCHHSI M >KU3HEHHOIO IMKJIAa BUpycOB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunurta yenoseka (BUY) —
Bo30yaurens CIIWM/la. OOpatHas TpaHCKpHUNLHMs, peBepTaza W uHTerpasza. IIpodumaktuka
pacnpocTpaHeHus] BUPYCHBIX 3a00J1eBaHMil.

JdeMoHncTpanum:

[Toptpetsi: H. K. Konbiios, JI. . UBanoBckuii, K. A. Tumupsizes.



Tabmuubt u cxembl: «Tumel nutanusy, «Metadbonusm», «MUTOXOHAPHSY, «DHEPreTUYecKUn
oOMen», «Xiopormnacty, «Porocunresy, «Ctpoenne JHK», «CtpoeHune um (QpyHKIMOHUPOBaHUE
reHa», «Cunte3 Oenka», «['‘enernmueckuii kom», «Bupyce», «bakrepuodarm», «Crpoenue u
*)u3HeHHbIN 1k Bupyca CITM/]a, 6akrepuodaray, «Permmukanus JJHK».

Ob6opynoBanue: moaenu-anmiukanuu «Yasoenue IHK u Tpanckpumnus», «buocunTte3 Oenkay,
«CTpoeHne KIeTKu», Mozenb cTpykTypsl JIHK.

Tema S. PazMHOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHM3MOB.

Kietounsiii kI, WM )KM3HEHHBIN UK KieTku. MHTepdasza u muto3. [Iporiecchl, mpoTekaroriye B
untepdaze. Pernmkamuss — peakuuss wmatpuunHoro cuuTte3a JIHK. Ctpoenune xpomocowm.
XpOMOCOMHBIN Habop — KapuoTwm. JIUTJIOMIHBIA W TaIUIOWAHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatusl. LluTonornuyeckre 0OCHOBBI pa3MHOXKEHHUS U MHAUBUAYAIbHOI'O Pa3BUTHUSI OPraHU3MOB.
Henenue knetku — muto3. Cragum muto3a. [Iporeccel, mporcxoasuiue Ha pa3HbIX CTaIUsAX MUTO3A.
buoniornueckuii cCMbICII MUTO3A.

[IporpamMmmupyemasi rubesnb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHSI OPraHU3MOB: OECII0JI0€ U 110JI0BOE. Buibl 0€conoro pa3MHOXKEHHUS : I€JIEHUE
HaJ[BOE, TOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHNE, BETETATUBHOE Pa3MHOXKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJIs CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOIOrO.

Meiios. Craauu meiio3a. [Ipoieccsl, mpoucxoasimue Ha cTaausx Meiosza. [loBenenre xpomocom B
Mmeiose. Kpoccunrosep. bruomornueckuii CMbICI U 3HaYE€HHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE JK€T1€3b1: CEMEHHUKH
u suuHukd. OOpa3oBaHUE M pPa3BUTHE TMOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj, sIeKieTka) —
cnepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHHUs SAWIEKIETOK U CHEPMaTO30MJIOB.
OmnonorBopenue. [TapreHorexes.

WupuBuayanpHOe pasBuTHe (OHTOreHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
SMOPHUOHANIBHOTO Pa3BUTHsI Y MO3BOHOYHBIX XMUBOTHBIX: JPOOJICHHE, TacTPYJSAIusl, OPraHOTEeHE3.
[ToctamOpuoHanbHOE pa3BUTHE. TUIBI MOCT3MOPHOHAIBHOIO PAa3BUTHUSA: MPSIMOE, HEMpPSIMOE
(mununHOYHOE). BnusiHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (AKTOPBI, CIHOCOOHBIE BBHI3BIBATH
BPOKIEHHBIE YPOACTBA.

Poct u pasButue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAIMH PA3BUTHSL.
JdemoncTpaumuu:

TaGnuwbl u cxembl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «/{BOIHOE OMI0JIOTBOPEHHUE Y LIBETKOBBIX
pacTeHuit», «BereraTuBHOEe pa3MHOKEHUE pacTeHUil», «/leneHue kiuetku Oakrepuity, «CtpoeHue
IIOJIOBBIX KIIETOK», «CTpoeHue Xxpomocomsl», «Knetounsiii nuki», «Pemmukanus JJHK», «Muto3»,
«Meiio3y, «lIpsmoe m Hempsmoe pa3BuUTHE», «l'aMeTOreHe3 y MIIEKONMTAKONIUX M YEJIOBEKa»,
«OCHOBHBIE CTaJIM OHTOTEHE3A.

O6opynoBaHue:  MHKPOCKOM,  MHKpompenapatel  «CrepMaTro3ouabl  MIIEKOIHMTAIOIIETO,
«SlilnexneTrka MieKONUTAOWETro», «KapnokuHes B KIeTKax KOpPELIKa JyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens metadaznoit XpoMoCOMBEI.

JlabopaTopHbIe U IPaKTHYeCKHE PadOThI:

JlabopaTtopHnas paborta Ne 3. «HabmroneHne MuTO3a B KJIE€TKaX KOHUYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax».

JlaGopaTtopHas pabota Ne 4. «3ydyeHune cTpoeHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOITpErapaTaxy.
Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum renetuku. Mcropust pazsutusi reHetukd. Ponb nuTosoruum u sMOpUOJIOTHH B
CTaHOBJICHUH I'€HETUKHU. BKiiag poccuiickux u 3apyOexHbIX yYEHBIX B Pa3BUTHE T€HETUKU. MeTO b
T€HETUKH (THOPHUIIONIOTHYECKUN, ITUTOTEHETUYECKHUH, MOJEKYISIpHO-TeHEeTHYeCKn). OCHOBHBIC
IreHETUYECKHE NOHATHUS. | 'eHeTHuecKast CHUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIMBaHUM.



3aKOHOMEPHOCTH HACJIEJOBAaHUS NPU3HAKOB, YyCTaHOBIeHHble . MenneneM. MoHoruOpuaHoe
CKpelllMBaHHe. 3aKOH €IMHO-00pa3usi ruOpuAO0B mepBoro noxosjeHus. [IpaBuino 1OMUHUpPOBaHUS.
3aKoH pacllenIeHUs NPU3HaKoB. I umoresa unctorel rameT. [1ojiHOE U HEMOJIHOE TOMUHUPOBAHUE.
JurubpuaHoe ckpenBaHue. 3aKOH HE3aBUCUMOTO HACJEIOBaHUS MpU3HAKOB. LluTorenernueckue
OCHOBBI ~ TUTHOPUIHOTO CKpeIIMBaHUs. AHamu3upylomee ckpemmBanue. lcmonb3oBaHue
aQHAIM3UPYIOIIET0 CKPEIIMBaHUsI JIJIsl ONIpeIeJIeHHsI TEHOTUIIA OCOOH.

CuenuieHHOe HacliefoBaHue pu3HaKoB. Pabora T. Moprana 1o cuersieHHOMY HacJieI0BaHUIO T€HOB.
Hapyiienune cuemnsieHns reHOB B pe3ylbTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOpUs HACJIEICTBEHHOCTHU. | eHETHUECKHE KapThl.

l'enernka mona. XpoOMOCOMHOE OMpeeSieHHe TMoJia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'oMorameTHsbIe U reTeporaMeTHbIE OpraHu3Mbl. HacinenoBanue npru3HaKoB, CLHEIUIEHHBIX C IOJIOM.
N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACHEACTBEHHas M HacleAcTBeHHas. Ponb cpensl B
HEHACNIEICTBCHHOH  M3MEHUYMBOCTH. XapakTepUCTUKAa  MOAU(DUKAMOHHOW  HM3MEHYHMBOCTH.
Bapuanuonsslii psinx v BapuanmoHHas kpuBas. Hopma peakumu npusHaka. KojindecTBeHHbIE U
Ka4yeCTBEHHBIC TIPU3HAKU M UX HOpMa peakiun. CBoiicTBa MOIU(PHUKAITMOHHON H3MEHYHBOCTH.
Hacnencreennasi, uimu reHOTUNIMYECKasi, ©3MEHUYNBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTh. Melo3 u
MOJIOBOIM TpOIIECC — OCHOBa KOMOWHATHBHOM WM3MEHYMBOCTH. MYyTallMOHHAs W3MEHYHBOCTb.
Knaccudukanus Myranuii: TeHHbIE, XPOMOCOMHbBIE, T€éHOMHbIE. YacToTa M MPUYMHBI MYTalHUi.
MyTtareHnssie (akTopbl. 3aKOH TOMOJIOTHYECKUX PsIOB B HACIEICTBEHHOM m3MmeHunBoctH H. .
Basuunoga.

BHesiepHast HacI€1CTBEHHOCTh U N3MEHUMBOCTb.

I'enetuka uyenoBexka. Kapuotun dyemoBeka. (OCHOBHBIE METOJAbl TIE€HETUKH  YEJIOBEKa!
TE€HEAJOTHYCCKU,  OJM3HELOBBbIN,  ITUTOTEHETUYECKHM,  OUOXUMHUYECKHUU,  MOJICKYJSPHO-
reHeTudeckuid. COBpPEMEHHOE OIpENCIICHHE TE€HOTUIIA: [OJHOT€HOMHOE CEKBEHHUPOBAaHHUE,
TeHOTHNHpPOBaHWe, B ToM uucie ¢ nomoursio [II[P-ananuza. HacnencrtBennsie 3a0osieBaHUs
4elioBeKa: TeHHbIE 00s1e3HU, O0JIe3HH ¢ HACJIEICTBEHHOM MPEeapacioloKEHHOCThIO, XpPOMOCOMHbBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpMHIUIBI 310pOBOTO
o0Opa3a »HW3HHU, AMATHOCTUKH, MPOPWIAKTHKHA U JI€UEHUs TeHeTHYecKux Oomne3Hei. Menauko-
IF€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUCHHE MEIUIMHCKON T'€HETHKH B IPEJOTBPAILEHUU H
JICYCHUU TeHEeTUYECKUX 3a00IeBaHMIi YeIOBEKa.

JdemoncTpaumuu:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Peconckuii,
H. 1. BaBuiios.

TabGnuubl u cxembl: «MOHOTHOPUIHOE CKpEIMBAHUE U €r0 LUTOI€HETHYECKash OCHOBA», «3aKOH
pacuiernieHus] ¥ €ro LUTOTE€HETHYecKas OCHOBa», «3aKOH YHMCTOTBHI Tamer», «JurudbpumaHoe
ckpeuBanue»,  «lluTomormueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpELIMBaHUsA»,  «Meio3y,
«B3aumoselicTBrE allIeNIbHBIX TE€HOBY, «I €eHeTHUeCKHe KapThl paCTEHUH, )KUBOTHBIX U YEJIOBEKa»,
«l'enetuka mnona», «3aKOHOMEPHOCTH HACIEAOBaHHUA, CLEIUIEHHOTO ¢ IosioM», «Kapuotumsl
YyelloBeKa U IKUBOTHBIX», «Buuael wusmeHunBoctu», «Moau(pUKaMOHHAS H3MEHYUBOCTHY,
«Hacnenosanue pesyc-gpakropa», «I'eHeTrka rpymi KpoBu», «MyTallmoHHAs ©K3MEHUUBOCTDY.
Ob6opynoBanue:  Mojenu-ammiukauuu — «MoHorubpuaHoe — ckpemmBanue»,  «Hemonnoe
JOMUHHpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3zoduna» (Hopma, MyTaruu (GOpMBI KPBUIBEB U OKpacKH Tena), repOapuit
«I"'opox 1moceBHON».

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

JlaGopatopnass pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHUIHOTO
CKpEIIMBAaHUA Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaboparopHass pabora Ne 6. «M3ydeHue MOAMPUKAIIMOHHON M3MEHUYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psiia M BAPUALIMOHHON KPUBO».

JIaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpPOTpEnapaTax.
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Ipaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIN3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekius Kak Hayka U mpoiiecc. 3apoKIeHue ceseKIuu u joMectukanus. Yuenue H. 1. BaBunosa
0 IIEHTpax MPOUCXOXKJEHHUS M MHOrooOpas3usi KyJIbTYpHBIX pacTeHui. LleHTpbl mpoucxoxaeHus
JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNleKIIMU. MaccoBbIi U MHANBUAYAIbHBIN OTOOPHI B CENEKIIUN PACTECHUN U
KHUBOTHBIX. OLlIeHKa 3KcTepbepa. bIM3KopoACTBEeHHOE CKPEIMBaHuEe — MHOPUAMHT. YucTas JTUHUS.
CkpemmBaHue YUCTHIX TUHUN. ['eTeposuc, niam rudpuaHas cuia. HeponcTBeHHOE CKpelMBaHUe —
ayropununr. OtnanéHnas rudpuansanus U e€ ycnexu. VICKycCTBEHHBII MyTareHes M IOJy4eHHe
MOJIMIUIOUAOB. JJOCTHKEHUS CENEKIINNA PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosmorust Kak OTpaciab IPOMU3BOJACTBA. ['€HHas MHXKEHEepusd. OTalbl CO3JaHus
pekomOunantHoit JIHK wu Tpancrenneix opranum3moB. Kierounas wumxkeHepus. KieTounbie
KYJIbTypbl. MUKpPOKIOHAJIbBHOE DPa3MHOXEHHE pacTeHuil. KIIOHMpOBaHME BBICOKOIPOIYKTUBHBIX
CEITCKOXO035MCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE U dTHUYeCKHe TpooemMbl. [ MO — reneTnueckun
MOJIU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTparuu:

Iloptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. BaHoB.

Tabnuuel u cxeMbl: kapta «L{eHTpbl MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PacCTCHHID,
«[Topoapl TOMANIHKX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHHi», «OTaanéHHas ruopuan3anusy,
«Pabotel akagnemuka M. ®@. BanoBay, «ITomumionausay, «O0BEKTE OMOTEXHOJIOTrUNY, «KieTounbie
KYJIbTYpPbI U KIIOHUpOBaHUE», «KOHCTpynpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJsKH TUIOJAOB UM KOPHEIUIOAOB JUKHX (POPM U KYJIBTYPHBIX COPTOB PACTEHHIA,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IPOI'PAMMBLI 110 BHOJIOI'MM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao @I'OC COO, ycraHaBIMBarOTCS TPeOOBAaHHS K pe3ybTaTaM OCBOSHHUS OO0YJarOUUMUCS
[IpOrpamMMm CpeaHero oouiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS INpeameTa «bHOoJorus» BBIAEIEHBI CIEIYIOIINE
COCTaBIISIOIIME: OCO3HAHHE 00YUYAIOIUMHUCS POCCUMCKON TpakIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOONPEAETCHHUI0, HaJMYUe MOTHUBALMH K OOYYCHHIO
OMOJI0TUY, LIeJICHANPAaBICHHOE Pa3BUTUE BHYTPEHHHUX YOEXKJACHWH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEW U MCTOPUUECKUX TPATUIMNA Pa3BUTUS OMOJIIOTHYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOyyaronuxcsi pyKOBOJICTBOBAaTbCS B CBOEH NI€ATEIHLHOCTH I[EHHOCTHO-CMBICIOBBIMU yCTaHOBKAMU,
MNPUCYLIUIMH CHCTEME OMOJIOTUYECKOTO OOpa30BaHMs, HAJMYUE HKOJOTHUECKOrO IPABOCO3HAHHMS,
CIIOCOOHOCTH CTaBUTH LEJH U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMs INpeaMmeTa «bHoJorus» NOCTUraloTCs B €AMHCTBE y4eOHOW U
BOCIIUTATEIBbHOM  JEATEIBHOCTH B COOTBETCTBMM  C  TPAJAMIMOHHBIMH  POCCHUHCKUMH
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKUMHM M JIyXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMHU, IPUHATHIMU B
oOmiecTBe MpaBWJIaMd M HOPMaMH I[IOBEJACHHUS U CIOCOOCTBYIOT TMpoOIlEcCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CAMOPA3BUTHSL, pa3BUTHUS BHYTPEHHEN MMO3ULIUN IUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K 3aKOHYy M IpaBONOPAJNIKY, YEJIOBEKY TpyJa M CTapUIEMy ITOKOJEHHUIO, B3aUMHOIO YBa)XKCHMUS,
OepeXKHOrO0 OTHOWICHHWS K KYyJIbTYPHOMY HACIEIUI0 M TPAIUIMSIM MHOTOHAIIMOHAJIBHOTO HapoJa
Poccuiickoit denepanyu, Npupoae U OKpYyKarolen cpee.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS y4eOHOTro IpenMera «bruonorus» T0JKHbI OTpaXkaTb TOTOBHOCTH U
CIIOCOOHOCTH 00YUAIOUINXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JINYHOCTH,
CUCTEMON IIEHHOCTHBIX OpUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHX YOEKAEHHH, COOTBETCTBYIOILHX
TPaJAMLIMOHHBIM IIEHHOCTSAM POCCHUHCKOTrO OOIIeCTBa, PACIIMPEHHE KU3HEHHOT'O OMbITA M OIbITa
JESATENBHOCTH B IPOLIECCE PEATTU3ALINY OCHOBHBIX HAIIPABJIEHUH BOCIIUTATENIbHOM A€ TENbHOCTH, B TOM
YHUCJIE B YAaCTHU:

1) rpak1aHCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YyYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O UJieHA
POCCHUICKOT0 00111eCTBA;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABOMOPSIKA;
TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATENIBHOCTH MPH CO3AAHUM yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MTO3HABATEIbHBIX 3314, BHIITOJTHEHUN OMOJIOTMUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K SBJICHUSM COBPEMEHHOM JKU3HU U
OOBICHATH €¢;

YMEHHE YYUTHIBATh B CBOUX JCHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJIEUCTBUS JIIOJIEH C
pa3HbIMU YOEXKICHUSAMH, KYJIbTYPHBIMHU LICHHOCTSIMU M COLIMATBHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHMSI Y4€OHBIX, TO3HABATENIbHBIX U
HCCIIEIOBATENIbCKUX 33/1a4, YBAXXUTEJIBHOTO OTHOLICHHS K MHEHHIO OIMOHEHTOB NPHU OOCYKICHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOr0 COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCTINTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKON T'Pa)KTaHCKOM HMJIEHTHMYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapOo/y, YyBCTBa OTBETCTBEHHOCTH nepea PoanHoM, ropaoCTH 3a CBOM Kpail, cBO0 PosinHy, CBOM SI3bIK
U KyJIbTYpY, IPOLIIIOE ¥ HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOILLIEHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOJIbI, JOCTHXKEHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OILIEHMBATh BKJIAJ] POCCUNCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAaHUS
3HAa4YeHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOT'O 0OIIECTBA;



uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammure OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HAHUE AYXOBHBIX [IEHHOCTEW pOCCHIICKOr0 HApPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O MPUHSTHS
LIEHHOCTEN CeMEHOM )KM3HU B COOTBETCTBUU C TpaAUulLIMSIMU HapoaoB Poccuu;

4) 3cTEeTUYEeCKOr0 BOCIMTAHMS:

ACTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA,
CriopTa, Tpy/a, OOIIEeCTBEHHBIX OTHOIICHUH;

MOHMMAaHKE SYMOLIMOHAIBHOTO BO3AEHCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE MPOSBISTH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usnueckoro BocnuTAHHMS, (OPMHUPOBAHMS KYJIbTYPbI 310POBbSI M 3MOLHMOHAJIBHOIO
0J1aronoJyyus:

MMOHMMAHKE W peai3allysi 37[0pOBOT0 B 0€30macHOro 00pasa KU3HHU (3I0pOBOE MUTAHUE, COOTIOCHHE
TUTHUEHUYECKUX TMpaBWJI W HOPM, COANaHCHPOBAHHBIM pEXHUM 3aHATHH W OTIbIXa, pEryispHas
(du3nUecKast akTUBHOCTD), OEPEIKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY
(bu3nYecKOMy U IICUXUYECKOMY 37]0POBbBIO;

MOHUMAHUE IIEHHOCTH MpPaBWJI HWHIWBUIYAIBHOTO W KOJJIEKTUBHOTO O€30MAaCHOr0 TOBEACHUS B
CUTYAIUSX, YTPOXKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TIOCJICJICTBUN U HENPHUATHS BPEIHBIX MPUBBIYEK (YHNOTPEOICHUS aJIKOTOsl, HAPKOTHKOB,
KYpeHUs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHBHOW JIEATEIIbHOCTH TEXHOJOTMYECKOW U COLMAIBbHON HAmNpaBJIICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHITH TAKYIO AESTEIbHOCTD;
WHTEPEC K pa3IMuHbIM cepaM MpoPecCHOHATEHON ACSITSIEHOCTH, YMCHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynyiieit mpodeccuu 1 peann30BbIBaTH COOCTBEHHBIC )KU3HEHHBIE TIIAHBI,

TOTOBHOCTB ¥ CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HHU;

7) 3KOJI0THY€CKOr0 BOCIIUTAHHUS:

9KOJIOTUYECKH IIEJIECO00pa3HOE OTHONICHHE K MPUPOJIC KaK UCTOYHUKY JKU3HHU Ha 3eMjie, OCHOBE e&
CYILIECTBOBAHMS;

TIOBBIIICHUE YPOBHS AKOJIOTHYECKON KYJIBTYPBI: MPUOOPETEHHUE OMBITA TUIAHUPOBAHUS TMOCTYNKOB U
OLICHKU UX BO3MOXKHBIX MOCIEICTBUN JJIs1 OKPYXKAIOLIEH Cpeabl;

OCO3HAHUE TJI00ATBPHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHHS;

CIIOCOOHOCTH MCTIONH30BATh IPHOOpETaeMbIe TIPU U3YUCHUU OMOJIOTUH 3HAHUS U YMEHHUS TIPU PEIICHUN
po0JieM, CBA3aHHBIX C PAIMOHAIBLHBIM MPUPOIOIIOIH30BaHUEM (COOIIOICHHE TPaBUJI MOBEICHUS B
MPUPOJIC, HANPABJICHHBIX HAa COXPAHEHUE PABHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHJIOB, KOCHUCTEM,
ouocdepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MPUHOCAIIMX BPEL OKPYXKAIOLIEW NPUPOJHOU Cpeae, yMEHUe
MIPOrHO3UPOBATh HEOJArONpPUATHBIE 3KOJOTUYECKUE MOCIEACTBUS MNPEANPUHUMACMBIX ACHCTBUN U
MpeI0TBpALATh UX;

HaJM4Yue Pa3BUTOTO SKOJIOIMUYECKOTO MBIIUICHHS, YKOJIOTUYECKON KYJIbTYpHhI, OIbITa AESITEIbHOCTU
SKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHsSI PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIIbHOM,
KOMMYHHUKATHUBHOW M COLIMAJIbHON MPAKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUECKON AESITENIbHOCTU
9KOJIOTUYECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:



c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
oOLIeCTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeECTa B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3bIKOBOW M YMUTATEIbCKOM KYJIBTYpbl KaK CpPEACTBA B3aUMOICHCTBHUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

MMOHUMaHue CriennPuKU OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ poyin B (POPMUPOBAHUHU PAITMOHATIBHOTO
HAYYHOTO MBINUICHHS], CO3IaHUU IIEIOCTHOTO MPEACTAaBICHUS 00 OKPY)KAIOIIEM MHPE KaK O €TUHCTBE
MIPUPOJIbI, YeJIOBEKa U O0IIeCTBa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEW M pEHIeHUU IpodiieM
COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 3HAYMMOCTH OMOJIOTHY U1 COBPEMEHHOW IMBUIIN3ALIUU: 00€CTIeYeHHsI HOBOT'O YPOBHS
pPa3BUTHUSL MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX pEIIaTh PECYpPCHBIE
MpoOGJIeMBI pa3BUTHSI YEIOBEYECTBA, MOMCKA MYyTeHl BBIX0/1a U3 TTI00ATBHBIX SKOJOTHYECKUX MPOOIIeM U
obecreyeHns IMepexoaa K YCTOMYMBOMY Pa3BUTHIO, PAIMOHATLHOMY HCIIOIH30BAHUIO MPHUPOIHBIX
pecypcoB U (OPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OUMOJIOTMYECKUX 3HAHUN B IIENISAX MOBBIMICHUS OOIIEH KYIbTYpHI,
€CTECTBCHHO-HAyYHON TPAMOTHOCTH, KaK COCTaBHOW dYacTh (YHKIIMOHAIBHOW TPaMOTHOCTH
oOyuatomuxcsi, GopMHpPyeMOi TIPY U3YICHUN OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
WCIIOIB30BaTh TOJIy4aeMble 3HAHUS Uil aHAIU3a U OOBSICHEHHUS SIBJICHUNM OKPYXKAIOIIETO MUpa M
MIPOUCXOAIINX B HEM U3MEHEHUN, yMEHUE JienaTh 000CHOBAHHBIE 3aKIIIOYEHHS] HA OCHOBE HayUHBIX
(haKTOB M HIMEIOIIUXCS JTAHHBIX C TEIBIO MTOJIYUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMONOrMYECKHe 3HaHHs /AJis pelieHus MpolsieM B
peaTbHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JI€ATeJIbHOCTH, TOTOBHOCTh OCYHIECTBIATH MPOEKTHYIO U
HCCIIE0BATENIbCKYIO ICSITEIbHOCTh MHIWBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MTOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HCHHBIMU TIOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YIeOHOTO mpeaMeTa «BbroIoTHs» BKIIFOUAIOT: 3HAYUMBIC TS
(GbopMUpOBaHHS  MHPOBO33PEHHS]  OOYYAIOUIMXCA  MEKIUCHUILUTUHAPHBIE  (MEXKIIPEIMETHBIC)
OOIICHAYYHBIC MMOHATHUS, OTPAKAIONIUE IISIOCTHOCTh HAYYHONW KapTHHBI MUPA U CTHCIHU(PUKY METOIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHs, BICHUE, POIECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBAaHUE, HAOIIOICHHUE,
U3MEpEeHHUe, OJKCIEPUMEHT U JPYTHX), YHHUBEpCalbHbIE Yy4eOHBbIC JeWCTBUs (ITO3HABATENBHEIC,
KOMMYHUKATHUBHBIE,  pETryJsATHBHBIC), oOecrmeunBarone  QGopMupoBaHue  (YHKIHOHATBHOMN
TPaMOTHOCTH M COI[MAIBHON KOMITIETEHIIMU 00 y4YaIoUINXCs, CIOCOOHOCTh 00YYaIOIIUXCS UCIIOJIb30BaTh
OCBOCHHBIC MEKIUCIMILTHHAPHBIC, MUPOBO33PCHUCCKIE 3HAHUS U YHUBEPCATbHBIC YICOHBIC ISHCTBUS
B MTO3HABATEIHHOMN M COIIMAILHOM MPaKTUKE.

MeTtanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOINero 0Opa30oBaHHS JTOJKHBI
OTpaXkatTh:

Ogi1aieHNe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JOruvecKkue JAeiicTBUsM:

CaMOCTOSITENIbHO (POPMYIUPOBATh U aKTYaJIU3UPOBATh IPOOIIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;
WCIIOJIb30BaTh MPU OCBOSHUH 3HAHHM MPUEMBI IOTUYECKOTO MBIIIIJICHHS (aHAIN3a, CHHTE3a, CPABHCHHSI,
KiIaccupuKanuy, OOOOIIEeHHsI), PACKPhIBAaTh CMBICI OHMOJOTHYCCKUX TOHATUNA (BBIICIATH HX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATE CBSA3U C IPYTHUMHU MTOHITHIMH);

OINpeAeATh LEIN ACSTeNIbHOCTH, 3aJaBasl MapamMeTpbl U KPUTEPUU HUX JOCTUIKEHUS, COOTHOCUTH
PE3YIBTaThI ACSATEIBHOCTH C TTOCTABIICHHBIMU IICJISIMH,

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl 00bsICHEHUSI (PAKTOB U SIBJICHUM KUBOU MPUPOIBL;



CTPOUTH JIOTHYECKHUE PpACCYXJEHHUs (MHIYKTHBHbIC, JAEIyKTUBHbIC, IO AaHAJOTHH), BBIIBIATDH
3aKOHOMEPHOCTH H TIPOTHBOPEYHS B pPACCMATPUBACMBIX SBICHUSIX, (DOPMYyTHpOBATH BBIBOABI M
3aKIIIOYCHHUS;

MIPUMEHSITh CXEMHO-MO/IeJIbHBIE CPEJCTBA JJISl IPEICTABIICHUS CYILIECTBEHHBIX CBA3EH M OTHOILIEHUH B
U3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKXKe NPOTUBOPEUYMH pa3HOTO pOJA, BBIBICHHBIX B
pa3IMYHBIX THPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pEHICHUS MpoOJeMbl ¢ y4ETOM aHalu3a HUMEIOIIMXCS MaTepHUajbHbIX U
HEMaTePHUAJILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B IEATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YIILTATOB IIEJISIM, OLIEHUBATh PUCKU
MOCIIEJICTBUI 1€ATEeIHHOCTH;

KOOPAMHUPOBATh U BBIOJIHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYATBHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEI0OBATEILCKHE IeHCTBUS:

BJIaJIeTh HABBIKAMU Y4e€OHO-UCCIIET0BATEIBCKONW M TIPOCKTHOM AESITeIbHOCTH, HABBIKAMH Pa3peIICHUs
mpo6sieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEIIeHHUs
MPAaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJO0B TIO3HAHUS;

UCIIOJIb30BaTh Pa3IMyYHbIE BUJBI JACSITEIBHOCTU MO MOTYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAlNUH,
npeoOpa3oBaHMI0 W NMPUMEHEHUIO B yYEOHBIX CHTYalUsAX, B TOM YHCIE TPHU CO3JAHUH YUEOHBIX U
COLIMAJILHBIX MPOEKTOB;

(bopMHpOBATh HAYUHBIN THUIT MBIIUICHHUS, BIaIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MTOHATUIMHU
1 METOJIaMU;

CTaBUTh M (POpMyTUpPOBaTH COOCTBEHHBIE 33/7a4ll B 00pa30BaTEIbHON JESATEIBHOCTH U JKU3HEHHBIX
CUTYaIsIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a/ady, BBIIBHTATh THUIOTE3y €&
pelIeHns, HaXOAUTh apryMEHTHI U JTOKa3aTeIbCTBA CBOUX YTBEP)KICHUI, 3aJaBaTh MapameTphbl U
KPUTEPHH PEIICHHS;

aHAM3MPOBATh TOJYYCHHBIE B XOJE€ PEIICHUS 3aJadll pPe3ylbTaThl, KPUTUYECKU OLIEHHWBATh HUX
JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh ~ IEJICHATIPABICHHBI TOMCK TEPEHOCa CPEeICTB W CIIOCOOOB  JCHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh TIEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MMPAKTHYECKYIO 00JIaCTH )KU3HE IS TETbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, TPEIJIaraTh OPUTHHAJIBHBIC MOIXOABI W PEIICHUS, CTABHTH MPOOJIEMBI U
3aJauu, TOMyCKAIOIUe aJbTePHATUBHBIC PELICHHUS.

3) pabora c unpopmaiueii:

OpPHEHTUPOBATbCA B PA3IMUYHBIX HCTOYHUKAX HHPoOpManuu (TEKCTe y4yeOHOro Mmocodus, Hay4yHO-
MOITYJISIPHOM JTUTEpaType, OMOIIOTHIECKHUX CIIOBAPSAX W CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX,
B MHTEepHeTE), aHAIM3UPOBAaTh HHPOPMALIMIO Pa3IMYHBIX BHJIOB U (JOPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTH M HEMPOTHBOPECUHBOCTH;

(dbopMyIMpOBaThH 3aMpOChl U NMPUMEHATH Pa3IMYHbIE METOJbI MPH MOUCKE M OTOOpE OHOIOrHYecKOi
nH(popManuu, HeOOXOAUMOM JIJIsl BEIIOJHEHUS YICOHBIX 3a/1a4;

npuoOpeTate  ONBIT  MCIOJIB30BAaHUS  HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpaTh ONTUMANbHYIO (OpPMY MpPEACTaBICHUs OHOIOTHYEcKOl HH(OopMaIUK
(cxemsbl, TpaduKu, JUArpaMMBbl, TAOJIUIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KAayeCTBE CPEJCTBA MpHU pabore ¢ OHONOTHYecKOM MH(OpManueil:
MIPUMEHATHh XUMHUYECKHE, PU3NUECKUE U MAaTEMAaTHIECKHUE 3HAKU U CUMBOJIBI, OpMYIIbl, aO0OpeBHUaTypy,
HOMEHKJIATYpY, UCTIOJIb30BaTh U MPEe0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;
BJIQJICTh HAaBBIKAMU pACIO3HABaHMA M 3allUThl HH(pOpManuu, WHPOPMAIMOHHOHN Oe30macHOCTH
JMYHOCTH.
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OBnagenne yHMBepCaJIbHBIMH KOMMYHHKATHBHBIMH NeHCTBHAMM:

1) odmeHue:

OCYILIECTBISATh KOMMYHHMKAIlUM BO BceX c(epax >KHU3HM, AKTHBHO y4acTBOBaTb B JMAJOre MWIIH
IUCKYCCHH TI0 CYLIECTBY OOCYKAaeMoil TeMbl (YyMEHME 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXJIECHUS
OTHOCHTEJILHO BBINOJIHEHMS IIPEIJIaraéMoi 3a/1aul, Y4 ThIBaTh HHTEPECHI U COINIACOBAHHOCTD IMO3ULIUN
JIPYTUX YYaCTHUKOB JUAJIOra WU TIUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpPEJACTBa OOIEHHs, MOHMUMATh 3HAYCHHE COLMAJbHBIX 3HAKOB,
IPEINOCHIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyallMd, yMeTb CMsArdaTb KOH(DIUKTBI U BECTH
IIEPETOBOPHI;

BJIAJI€Th PA3JIMYHBIMU CIIOCOOAMM OOLIEHUS U B3aUMOJCHCTBUSA, IOHUMATh HAMEPEHUS IPYTUX JIOACH,
MIPOSIBIISATH YBAXKUTEIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOU popme popmynupoBaTh cBOU
BO3pa’KCHHUS,

Pa3BEPHYTO U JJOTUYHO M3J1araTh CBOK TOUYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEACTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

MOHUMaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUBHUIYaJbHON pabOTHI MpH pEIICHUU
OMOJIOTHYECKOW TpoOJieMbl, OOOCHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUs TPYIIOBBIX (GopM
B3aMMOJICHCTBHSI IIPH PEIICHUH y4eOHOM 3aauu;

BbIOMPATh TEMaTUKY U METOJIbl COBMECTHBIX JAEUCTBHUI C yu€TOM OOLIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJI0OTO WICHA KOJIJIEKTHBA;

IIPUHUMATH LEIH COBMECTHOW AESTEIBbHOCTH, OPTaHU30BbIBATH M KOOPAMHUPOBATH NECUCTBHA IO €€
JNOCTHKCHMIO: COCTABJIATH IUIAH JEWCTBUM, pacHpenciATb pOJIM ¢ Y4ETOM MHEHHHM YYaCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAa4yeCTBO CBOEr0 BKJIA/Ja W KaXKJOTO YYaCTHHKAa KOMaHIbI B OOLIMI pe3yabTarT o
pa3paboTaHHBIM KPUTEPUSIM;

Ipearath HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMI
3HAYUMOCTH;

OCYIIECTBIATh MO3UTHUBHOE CTPATETMUYECKOE IIOBEACHHME B PA3IUYHBIX CUTYalUsSX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgBiageHne yHMBePCAJIbHBIMHU Pery/JIsiTHBHBIMY /ICHCTBUSIMU::

1) camoopranu3anus:

WCTIOJIh30BaTh OMOJIOTUYECKHE 3HAHWS IS BBIBJICHUS TPOOJIEM M WX PEIICHHS B JKU3HEHHBIX U
y4EOHBIX CUTYyalUsX;

BbIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX JCHCTBUSIX U
MIOCTYIKAX 10 OTHOILIEHUIO K JKUBOU IIPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYXKAIOIINX;
CaMOCTOSITENIbHO OCYILIECTBIISITh MMO3HABATEIbHYIO NE€ATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(bopmMynHupoBaTh COOCTBEHHBIE 3a71aUl B 00pa30BaTEIbHON NEATEIbHOCTH U )KU3HEHHBIX CUTYaIHAX;
CaMOCTOSITENIbHO COCTABIIATH IJIaH PEIICHUS TPOOJIEMBI C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTCHUM;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupATh paMK1 y4eOHOTI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUN;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh ()OPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW IPYIUIMU B Pa3HBIX 00JacTAX 3HAHMH,
MIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yJBTaTOB LIEISIM;

BJaJIeTh HABBIKAMH I103HABATENbHONH pe(ICKCMH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICIMTENbHBIX IPOLIECCOB, UX PE3YIbTaTOB MU OCHOBAHWM, MCIIOJIB30BaTh NMPUEMBI peQuIeKCUU IS
OLIEHKU CHTYalluH, BHIOOpA BEPHOTO PEILICHMUS;

YMETb OLICHUBATbh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEILICHHUS 10 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAIU3E PE3yJIbTaTOB JIEATEIbHOCTH;
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3) npuHsATHE cedsl U APYTHX:

MIPUHUMATD ce0sl, TOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApI'yMEHTBI APYTUX IIPU aHAJIU3E PE3yJIbTaTOB EATEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OILINOKY;

pa3BUBaTh CIIOCOOHOCTH HOHUMATh MUP C IMO3UIUH JPYroro YeloBeKa.

INPEIMETHBIE PE3YJIbTATbHI

[IpeametHsie pe3ynbrarsl ocBoeHUs mporpaMmbel COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIJIIOYAIOT
cnenuduueckue s yaueOHoro npeamera «bruonorusy Hay4dHble 3HAHUSI, YMEHUS U CIIOCOOBI 1eCTBUI
110 OCBOCHUIO, MHTEPIPETAINHU U TPEOOPA30BAHUIO 3HAHUH, BUJIbI IEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HAHUA U MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUEOHBIX CUTYallUsX, a TAKXKE B peajbHbIX KU3HEHHBIX
CUTYyallUsIX, CBI3aHHBIX ¢ Onosorueil. B mporpamMe npeaMeTHble pe3yabTaThl IPEACTaBICHBI 110 FoaM
oOyJeHwUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs yueOHoro npenmeta «buonorus» ¢ 10 knacce NOIKHBI OTPAXKATH!
c(OpMHUPOBAHHOCTh 3HAHUN O MECTE W POJIK OMOJIOTMU B CHUCTEME Hay4HOr'O 3HAHHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTUHBI MHpa W HAyYHOTO
MHPOBO33PEHHUSA, O BKJIAJl€ POCCUUCKUX MU 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHATHHON IPaMOTHOCTH YeJIOBEKa JJISl PELICHHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEpKaHUE OMONOTUYECKUX TEPMUHOB U MOHITHH: JKU3Hb, KJIETKA, OPraHU3M,
MeTaboau3M (0OMEH BEIIECTB M MPEBpAIEHUE JHEPTHHU), TOMEOCTa3 (CaMOperylsnus), YpOBHEBas
OpraHM3alusl JKUBBIX CHUCTEM, CaMOBOCIIPOW3BEACHHE (PEHpPOAYKIMS), HACIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHME Hu3Jaratb OUOJIOrMYecKHe TeOpHH (KJIETOYHAas, XPOMOCOMHas, MyTAallMOHHAs, IEHTpaJibHas
JorMa MoJeKyasipHoi O6uonoruu), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[IEHTpax MHOroo0Opasus M MPOUCXOXKACHHUS KyIbTypHbIX pactenudt H. WM. Basunosa), ompenensts
TPaHUIIBI UX IPIMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAAMH HAyYHOT'O TIO3HAHUS B OMOJIOTUH: HAOJI0ICHNE U OTIHCAHUE KUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHWH, OpPTraHU3alMs M NPOBEJCHHE OMOJOTMYECKOTO SKCIEPUMEHTA, BBIIBUKCHUE
TUMOTE3b], BBISIBICHNUE 3aBUCUMOCTU MEXIY HCCIEAYeMbIMU BETUYMHAMU, OOBSICHEHUE TMOIY4YEeHHBIX
pe3ysIbTaTOB, MCIOIB30BaHHBIX HAYYHBIX MOHATHH, TEOPUH W 3aKOHOB, YMEHHE JIeaTh BBIBOJBI Ha
OCHOBaHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBIICTISTH CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT B DYKAPHOT, OJHOKIETOYHBIX
Y MHOT'OKJIETOYHBIX OPraHU3MOB, 0OCOOEHHOCTH ITPOLIECCOB: OOMEHA BELIECTB U MPEBPAIICHUS YHEPTUU
B KJIIETKE, (POTOCHMHTE3a, TUIACTHYECKOTO W YHEPreTUIEeCKOT0 OOMEHa, XEMOCHHTE3a, MUTO3a, Mei03a,
OIJIOZIOTBOPEHHMSI, PA3MHOKEHUS, UHIANBHYaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YMEHHE TIPUMEHSITH MOyYeHHBIC 3HAHUS [T OOBICHEHHST OMOJIOTMIECKIX TPOIIECCOB U SIBJICHUH, JIJIS
NPUHATUS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM XH3HHM C LENbl0 oOecredeHus: 0e30MacHOCTH
CBOETO 3IIOPOBBSI M 3J0POBBSI OKPYKAIOMIMX JIIOJEH, COOMIOACHUS HOPM TPaMOTHOTO TMOBEICHUS B
OKpy’Kalolled MpUpPOJHONW cpene, IOHMMaHHE HEOOXOIUMOCTH UCIOJIb30BAaHUS JOCTHXKEHUI
COBPEMEHHOW OMOJIOTHH ¥ OMOTEXHOJIOTHIA TSI PAIMOHAIBHOTO MPHPOIOTIOB30BaHMS,

YMEHHE pelaTh 3JeMEHTapHble T€HETHUYECKHE 3a7aud Ha MOHO- W JUTHMOPUIHOE CKpellUMBaHHE,
CLEIUICHHOE HAaclieJI0BaHUE, COCTaBISATh CXEMbl MOHOTMOPHIIHOTO CKPEIIMBAHUA JUIsl MpeACcKa3aHus
HaCJIeZIOBAaHUs IPU3HAKOB Y OPTaHU3MOB,;

YMEHHE BBITIOJHATE JIAOOPATOPHBIE M TMPAKTHUYECKHE PabOThI, COONIOAAaTh MpaBwiia NMpu padoTe ¢
y4eOHBIM U JJaOOPaTOPHBIM 000PYIOBAHUEM;

yYMEHHE KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATh MH(OPMALNIO OHMOJIOTMYECKOTO COJCpKaHUS,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIEC 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpElICTBA MACCOBOM MH(OPMALIUH,
HAy4YHO-TIOMYJISIPHbIE MAaTepHallbl), ITUUECKHE ACHEKThl COBPEMEHHBIX HCCIIEJOBaHUNH B OHMOJIOTHH,
MeaHIHE, OMOTEXHOIOTHH;

YMEHHUE CO3/7aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHUs, 00001mas OHOJOTHYECKYIO
MHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIOJIH30BATh MOHATHHHBINA anmapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KVTIACC

KoaudecTBo 4acoB JJIeKTPOHHbIE
No HaunMeHoBaHue (uadposEIe)
2 Pa3iesioB U TeM Kontpoan | Ipakrtu u@p
n/n Bcero HbI€ YecKue 06pa30BaTeJIbeIe
NPorpamMMmbl
padoTsbI padoTsl pecypchl
bu6mmoreka [JOK
1 Buosorus kak Hayka 2 0.5 | https://m.edsoo.ru/7f41
€292
K but6mmoreka [IOK
2 MBDIC CUCTEMBI 11X 1 https://m.edsoo.ru/7f41
OopraHu3aIus 292
XUMHYECKHUH COCTaB U bubmmorexa LIOK
3 9 1 1 https://m.edsoo.ru/7f41
CTPOCHHE KIIETKU
c292
K but6mmoreka [IOK
4 MSHEACATEILHOCTD 5 https://m.edsoo.ru/7f41
KJIETKU
c292
Paszmuoxenue u but6mmoreka [JOK
5 UHIUBUIYaIbHOE 5 1 1 https://m.edsoo.ru/7f41
pa3BUTHE OPTaHU3MOB c292
HacnencrseHHOCTE U but6mmoreka [IOK
6 A3MEHYUBOCTD 8 1 2.5 | https://m.edsoo.ru/7f41
OpraHW3MOB €292
CeJex1ysi OpraHu3MoOB Eubmiorexa LJOK
7 1A op ) 3 https://m.edsoo.ru/7f41
OCHOBEI OMOTEXHOJIOTHUH
c292
but6mmoreka [IOK
8 PesepBHoe Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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KAJIEHJAHO- TEMATHUYECKOE INIAHMPOBAHUE YPOKOB BHUOJIOT'MHA 10 KITACCA

Ko Dopmbl JlaTa usydyenus
PP NpoBeIeHus!
eK 00s13aT. BUI0B
Ne 10 Tema ypoka Koa- padot ITo ITo JJIeKTPOHHbBIE HU(PPOBbIE
n/n | o BO JIaHy dakty o0pa3oBaTe/ibHbIE pecypchbl
Ne 4acoB
yp
OK
a
bubmuorexa [IOK
1 Buomorus B cuctemMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPUPOIBI. [TpakTryeckas
5 [TpaxkTrueckas padora Ne 1 1 pabota bubnnoreka [IOK
«Mcmonb30BaHNE Pa3IMYHBIX METOIOB MIPH https://m.edso0.ru/863e6122
W3y4EHUU OMOJIOTUYECKUX 0OHEKTOBY
3 buosiornyeckue cucTemsl, MpoOLECChl U UX 1 bu6nmoreka [IOK
U3y4eHHe https://m.edso0.ru/863e6564
4 XUMHYECKUH coCcTaB KIeTKU. Boma u 1 bu6nmorexa [IOK
MHHEPaJIbHBIC COJIU https://m.edso0.ru/863e674e
5 Bbenku. Coctas u cTpoeHue 0enkoB 1 ]F?tl/tISJST'I;I/(r)T:eeIZIZ(Ef)OrILf/863e 6b72
®depMeHThI — OUOTOTHYECKHE JlaGopaTopHas
Katanuzaropsl. JlaboparopHas padota Ne 1 pabota Bubmorexa [OK
6 «M3yueHne KaTaIMTUYECKOW aKTUBHOCTH 1 hitps://m.eds00.ru/863e6h72
¢dbepMeHTOB (Ha mpuUMepe aMIJIa3bl WK — '
KaTaJia3bl)»
bubmuorexa [IOK
! A ! https://m.edso0.ru/863e6870
8 Hyxnennossie kucnoter. ATO 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c¢
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH U MCTOABI NU3YUYCHUS KIICTKH.

bubmuorexa [IOK

9 Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KiteTka kak meyocTHas )KuBasi CHCTEMa
CrpoeHue 3yKapruOTUYECKON KIIETKH. JlaboparopHas
Jlaboparopnas pabota Ne 2 «M3yueHue pabota
N bubnmoreka [JOK
11 ETp%eHHH (I;( JICTOK PACTCHHH, JKUBOTHBIX, https://m.edso0.ru/863e6ff0
PHOOB | DAKTCPHH TO/L MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
12 KonTtponbHas paboTa mo teme Pa3noypoBHeBbIE
«XUMHUYECKUN COCTAB U CTPOCHHUE KIETKIDY 3aJ]aHuUs.
bubmuorexa [IOK
13 OOMEH BEIIECTB WM META00JIN3M https://m.eds00.ru/863e766¢
®oTocuHTE3. XEMOCUHTE3 bubmuorexa [IOK
https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 JmepreTuHeckuii oomen https://m.edsg).ru/863e7aae
JKu3HEeHHBIN HUKII KIETKH. [lenenne JlaboparopHas
s ||y Moo Tbpmoparpionate || o Bumores 110K
https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEeIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»
16 buocunres 6enka. Peaknus MaTpuaHOTO bu6nmorexa [IOK
CHHTE3a https://m.edso0.ru/863e796e
bu6nmmoreka [IOK
17 Tpancnauus — Guocuntes benxa https://m.edso0.ru/863e796e
18 HexneTounsie poOpMbI )KU3HU — BUPYCHI bubmmorexa [IOK
https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 ®DopMBbI Pa3MHOKEHHUST OPTaHIU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bubmuorexa [IOK

https://m.edso0.ru/863e7f4a
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https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX JlaGopaTopHas
kieTok. OmiogorBopenue. JlaboparopHas pabora bubnmoreka [JOK

21 pabota Ne 4 «M3yueHue cTpoeHus https://m.edso0.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX bu6mmoreka [IOK
MUKponpenapatax» UuauBuayanbHoe https://m.edso0.ru/863e8436
pa3BUTHE OPTraHU3MOB
KonTponbHas paborta no temam Pa3HOypOBHEBBIE

29 «Ku3HenesTeTbHOCTh KIETKH» U 3a/IaHMs.

«Pa3MHOXEHUE ¥ UHIUBUAYATbHOE
pa3BUTHE OPTAaHU3MOB)

23 I'eneTnKka — HayKka 0 HaCJIEACTBEHHOCTH U bu6numorexa LIOK
M3MEHYUBOCTH https://m.edso0.ru/863e86f2

w || e e Busorea 101

' https://m.edso0.ru/863e8878
CKpEIINBaHHe

o5 JurnbpumHoe ckpermuBaHue. 3aKoH bubnnoreka [IOK
HE3aBHCHMOT'0 HACJICIOBAHUS MPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HaclieI0BaHHE TPU3HAKOB. JlaGopaTopHas
JlaGopatopHas pabota Ne 5 «M3yueHue pabota

26 Pe3yIIBTaTOB MOHOTUOPHUTHOTO H bubmuotexa [IOK
JTUTHOPHUHOTO CKPEIIMBAHUS https://m.eds00.ru/863e8c60
Jp030(¢UIIBI HA TOTOBBIX
MUKpOIpenapaTaxj»

27 I'enetuka nosa. HacnenoBanue bubmnorexa [IOK
NPU3HAKOB, CHEIUIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
MsmenunBocTh. HenacneacteeHHas JlaboparopHas
U3MeH4nBOCTh. JITabopaTopHas pabota Ne paboTa

28 6. Uzyuenne moaupukamoHHON bubmuotexa [IOK
U3MEHYMBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIMOHHOTO PsiJia ¥ BAPUAITHOHHOM
KpHUBOW»

29 HacnencrBeHHast U3SMEHYHBOCTb. JlaboparopHas bubnmoreka [JOK
JlabopaTopHast paborta Ne 7. «AHanu3 pabota https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MyTalui y Jpo30(QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax»

['enetnka yenoBeka [IpakTuueckas pabota

bubmuorexa [IOK

30 Ne 2. «CocTaBiieHHE U aHAIIA3 1 https://m.eds0o.ru/863e8d78
POJIOCIIOBHBIX UETIOBEKAY.
KoHnTponbHas pabora 1o Teme PazHOypOBHEBEIC
31 «HacnencrBeHHOCTS U U3MEHUUBOCTH 1 3aaHus.
OpPTaHU3MOBY
32 Cenexkuys Kak HayKa U IpoLecc 1 bubmmorexa [IOK
https://m.edsoo.ru/863e9214
33 MeToObl U TOCTH)KEHUS CEJIEKIINU 1 bu6nuoreka [IOK
pacTeHUH W KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHomorus kak oTpacib 1 bubmuoreka [JOK
IPOM3BOJICTBA https://m.edso0.ru/863e9214
OBIIEE KOJIMYECTBO YACOB I10 34 8

[NPOI'PAMME
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