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PaGouast mporpaMma y4eOHOH JTUCHHILIHHDI pa3paboTaHa Ha OCHOBE:

- denepa’lbHOro rocyaapCTBEHHOIO oOpa3zoBaTejabHOr0 CTaHaapTa (nanee -®PI'OC) 1o
CIIENMATPHOCTH  CpeHero  npogeccHoHanbHoro  0Opa3’oBaHuMs (nanee CIIO) 09.02.01
KOMIBIOTEPHBIE CHCTEMBI M KOMIIJIEKChI YTBEPIKACHHOTO TIPHUKA3OM Muno6puayk# PoccHiickon

denepanuu ot 15.11. 2023 N°863 (3aperucTpupoBaHHbIM B Munoctunnu Poccun 15.12.2023
N°76433);

-dejiepalbHOrO  rOCYJapCcTBEHHOro  00pasoBarejibHOro - CTanaaptd cpeaHero  OOLIEro
0Opa3oBaHus, YTBEPXKICHHOTO MPUKa30M MHHHUCTEPCTBOM ob6pa3oBaHHs U HAyKH Poccuiickon
denepanun ot 12 mast 2019 r. N° 413 (¢ M3MEHCHUSIMH U OTOJTHEHHAMH OT 27 JieKkadps 2023

r.):

-OenepanbHO 00pa3oBaTEIbHON MPOrpaMMbl CPEHETO ob1ero obpazoBaHus, yTBEP)KIEHHOH

npukazoM MuHIpocsBemenust Poccun  OT 18.05.2023 r. N°371 pemor 19.03.2024)
3aperucTpupoBaHHoro B Muniocre Poccun 12.07.2023 N°724238

- ITpumepHOl pabodel MporpaMMbl 061e06pazoBaTebHOM yueOHOH TUCIMILTHHEI «buosorus»
18 Mpo(heCCHOHANBHBIX 00pa30oBaTEIbHbIX opranuzanuii (yTBepiaeHa Ha 3ace/laini CoBeTa 110
OIICHKE COJEp)XaHWsi W KauyecTBa IPUMEPHBIX pabouux IporpaMm 0011e00pa3oBaTe/IbHOro M

COLMAILHO-TYMAHUTAPHOT'O IIUKIIOB CPEIHETO npohecCHOHAIBHOTr0 00pa3oBaHUA dI'bOY A0
MPIIO IIpotokon N°6 ot «18» anpens 2025 .

O6cyxaeHa 1 0100peHa Ha 3ace/IaHuH
[IpeIMETHO-IIHKJIOBOH KOMHCCHH

001meoOpa3oBaTeIbHBIX TACIHUIUIMH

PazpaboTasia IpenoaaBarTe

Axtsmona P.P.

[TpoToxos N° 1
s L 2025r.

[Tpencenatens LK __@ H.C. ITopriBaeBa
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COJIEP)KAHUE

1. Obmas XapaKTepUCTUKA IIPUMEPHOMN paboueit IIPOTrPaMMBbI
00111e00pa30BaTeIbHON TUCITUIUTMHBI « BHOIOTHS ............ Owwnbka! 3aKnaaKa He onpeaeneHa.

2. CTpyKTypa U coJiep:KaHue 00111e00pa30BaATEIbHON JUCITUTITHHBL ......veenveeeveenerennnenne.

3. YcnoBus peanusaiiii nporpaMMmbl 00111e00pa3oBaTeIbHON AUCITUTUTMHBI OwnbKa!
3aKnap,Ka He onpeaeneHa.

4. KOHTpOJIB N OLCHKA PC3YJIbTATOB OCBOCHUA O6me06paBOBaTeHBHOﬁ JAUCIHHUITIIINHBI
OwunbKa! 3aknagKa He onpegeneHa.

..............................................................................................



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJINHBI «BHOJOT US»

1.1. MecTo IMCHUILVIMHBI B CTPYKType 00pa30BaTeJIbHOM NPOrpaMMbl
CI10

O6meobpazoBarenbHas AuciuiinHa «buonorus» sBisercs oOs3aTenbHON
4acThi0 00Ie00pa30BaTENFHOTO IUKIA 001e00pa3oBaTeIbHOM MPOrpaMMbI B
cootBercTBUM ¢ PI'OC CIIO no cnennansHocTH «OnepauoHHast JEATEIbHOCTD
B JIOTUCTHUKE)

1.2. Ileqiu ¥ UIAaHMPYeMble Pe3yJIbTAThI OCBOCHHUSI TUCHUILIUHBI:
1.2.1. Heab AucUMIIAHBI

ConepxaHue mporpaMmbl  00111€00pa3oBaTeIbHON AUCHUIUIUHBL  «buomorus»
HampaBJICHO Ha JIOCTIDKEHHE pe3yJbTaTOB €€ U3YYEHUS] B COOTBETCTBUU C
tpeboBanusiMu ®I'OC COO c¢ yuetom mpodeccuonanbHoi HampaBieHHOocTH DI'OC
CIIO. Uens u3ydeHus: TuCUUIUIMHBI «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
O0OyYaromMUMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHu3aluu >KUBBIX
CHUCTEM pPA3HOTO paHra U MNPUOOPETEeHHE YMEHHM HCIOJIb30BaTh OTH 3HAHUS IS
IPaMOTHBIX JIEUCTBUM B OTHOIIEHUU OOBEKTOB KUBOW MPUPOBI U PEIICHUS PA3TUYHBIX
KU3HCHHBIX MPOOIICM.
JlocTikeHne 1enu u3ydeHus AuciuIuimHbl «buomorus» Ha 06a30BOM  ypoBHE
o0ecrieunBaeTCs peIICHUEM CIEAYIONIUX 3a/1ay:
o OCBOCHHE O0YYAOIIMMHUCS CUCTEMBI 3HAHUN 0 OMOJIOTHIECKUX TEOPHUSX, YUCHUSX,
3aKOHAxX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBWIAX, CIyXalluX OCHOBOW Jid
(dhopMHUpOBaHUS MPEACTABICHUHN O €CTECTBEHHO-HAYYHON KapTHHE MHUpa,
0 METO/JaX HAyYHOIro MO3HAHUS, CTPOEHUH, MHOT0OOpa3uhd M OCOOCHHOCTAX >KUBBIX
CHUCTEM pA3HOTO YPOBHS OpraHW3alWH{, BBIJAIONIUXCS OTKPBITUSX W COBPEMEHHBIX
HCCJICIOBAaHMAX B OMOJIOTHH,
o (dbopmupoBaHne y 00yYarOIINXCS MO3HABATENbHBIX, HHTEIJICKTYaIbHBIX

U TBOPUCCKHUX CIIOCOOHOCTEH B IIPpOoLCCCC aHAJIN3a JAHHBIX O IIYTAX PAa3BUTHUA



B OMOJIOTMY HAYUYHBIX B3IJISIIOB, UAEH U MOAXO/I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OPraHU3aLUH;

o CTaHOBJIEHME Yy oOyvaroummxcsd oOmeld  KyJabTypbl, (PYHKIMOHAJIbHON
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHSITH U OLICHUBATH SIBJIICHUS OKPYKAIOLIEro MUpa
KUBOM TPHUPOABl HAa OCHOBAaHWUM 3HAHWI M OIbITA, MOJYYEHHBIX MpPU H3YyYEHUU
OHOJIOTHH;

o dbopMupoBaHHEe y OOy4YarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTMYECKUX 3HAHWM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

o BOCIUTAaHUE YOEXKAEHHOCTH B BO3MOXXHOCTHU MIO3HAHMSI YEJIOBEKOM KUBOU
MPHUPOIBI, HEOOXOAMMOCTH OEpEKHOT0 OTHOLICHHS K HEW, COOMIOACHUS ITHUYECKUX
HOPM IIPU MTPOBEICHUU OMOJIOTUYECKUX UCCIIEI0BAaHUM;

o OCO3HAaHUE IICHHOCTUM OWOJIOTMYECKUX 3HAHWM [UIs TIOBBIIMIEHUS YpPOBHS
HKOJIOTMYECKOM KYIBTYPHI, 111 (GOPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

o MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B TOBCEHEBHOM )KU3HU

JUISL OLIEHKH TIOCJIEICTBUNA CBOEH JEATEIBLHOCTH IO OTHOLICHUIO K OKPYKaIOIIEeH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME U COOJIOACHHE Mep MNPOPHIAKTUKH

3200JIEBaHUH.

1.2.2. [lnanupyemMble pe3yJbTAThl OCBOEHHS 00111e00Pa30BATEILHON JUCHUILUIUHBI
B cootBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

O6mme xommnereniu (qanee — OK) u mpodeccuonanbupie komiereHnmn (nanee — [1K)
@I'OC CIIO B COOTHECEHUN € TMYHOCTHBIMH, METAIIPEAMETHBIMH

U TIPEIMETHBIMU pe3yJibTaTaMu 00yudeHust 6a3oBoro ypoBHs (znanee — [1PO)

®I'OC COO npexacraBiieHbl B Ta0IHIIE:



1.2.2. Ilimanupyemble pe3yJabTaThbl 0CBOeHHS 0011e00pa3oBaTe/ibHOM AUCHUILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO un Ha

ocHoe PI'OC COO
Kon u IInanupyemble pe3yabTaTbl 0OCBOCHHS THCHUTIIHHBI

HAUMEHOBaHHe

q’OPM“pyeM"'yX Oo6umme!- JucuuMnInHapHbie?

KOMIIeTeHI U
OK 01. BeiOupars | JInuHOCTHBIE pe3ynbTaThl AOJDKHBI oTpaxarh B dYactu: | [IPG 1. ChopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH
CHOCOObI  pElIEHUs | TPYAOBOI'O BOCIIMTAHUSA: B CHUCTEME Hay4yHOTO 3HaHUsS; (YHKIMOHAIHHOH TPaAMOTHOCTH
3a/1a4y - TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH MACTEPCTBa, | YEJIOBEKA JJISl PEUICHUS KU3HEHHBIX MTPOOIIEeM.
npodecCHOHATBHON | TpyAoIooue; I1P6 2. CdhopMUpPOBAaHHOCTE YMEHHsS PACKPBIBATh COJCp)KaHHE
JESITEIIbHOCTH - TOTOBHOCTH K aKTUBHOM JIESTENILHOCTH TEXHOJIOTHYECKON OCHOBOMOJAraomux OHOJIOTHYECKUX TEPMUHOB U TOHSTHI:
IPUMEHUTEIHHO U COLIMAJILHOM HaIpPaBJIEHHOCTH, CTIIOCOOHOCTH | KH3Hb, KIETKA, TKaHb, OpraH, OpPraHMW3M, BHUJ, MOIYJISIUS,
K pa3IMYHbIM | UHULIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO BBINOIHSTH | SKOCUCTEMa, OMOLIeHO03, Onocdepa; Metabonn3M (0OMEH BEIECTB
KOHTEKCTaM TaKylo JesITeIbHOCTb; U TpeBpallleHue DSHEepruu), Tromeocra3 (camoperyisuus),

- MHTEpeC K pa3auuHbIM cdepaM podeccHoHATbHON
JeSITeTbHOCTH.

MertarnpeMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OnnajieHne YHUBEPCAIBHBIMHA y4EOHBIMU TTO3HABATEIbHBIMA
IEUCTBUSIMU:

a) 6a30BbIC JJOTHUECKUE ICHCTBHUS:

- CaMOCTOSITENbHO (OpMyIUpOBaTh M aKTyalU3HpPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIM MPHU3HAK WIM OCHOBAHUS
JUTSL CpaBHEHMSI, KJIacCu(UKAIUN U 0000IICHUS;

- ONPEAETATH LIENN AATeNbHOCTH, 33/1aBaTh IapaMeTphl

U KPUTEPUH UX JIOCTHKCHHUS;

OuocuHTe3 Oelika, CTPYKTYpHas OpraHHu3alUsl XHUBBIX CHUCTEM,
JTUCKPETHOCT, camMOperyJIsILus, CaMOBOCITPOU3BE/ICHUE
(penmpoayKIus), HACJIEJICTBEHHOCTD, W3MEHYUBOCTb,
SHEPTO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAsSI OPraHU3aLIUsL.

ITP6 3. CdopMHUPOBAaHHOCTh YMEHHsI PACKPBIBATH COJCP)KAHUE

OCHOBOTIOJIATAIOMIUX  OWOJIOTHYECKUX TCOPHH ©  THUIIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTallMOHHOHM, SBOJIIOIMOHHOM,
MIPOUCXOXKIACHUS )KMU3HU U YEJIOBEKa.

I1P6 4, CdopmMupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIaralIre OUOJOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Menpens, T. Moprana, H.I1. BaBunosa, 3. I'ekkens,
®. Mrwomrepa, K. bapa), rpaauiibl ux NpUMEHUMOCTH K JKHBBIM

! Vka3bIBaloTCs TMUHOCTHBIE M METANpPeMETHBIE pe3yibTathl u3 ®I'OC COO, B opMUPOBAHMH KOTOPBIX Y4aCTBYeT 0011e00pasoBaTesbHas UCIUILIHHA.
2 JlucuuruiMHapHbie (peaMETHBIE) PE3YIbTAThl YKA3bIBAIOTCA B COOTBETCTBUHU ¢ MX NMOJHBIM nepedneM Bo ®I'OC COO. IpeamertHsie pesynbrarsl 6azoBoro yposus (ITP6) HymepyroTcs
B cootBercTBHE PI'OC COO (IIpmka3 MunoOpuayku Poccnu ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.).
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- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI
B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHBBI B
COOTBETCTBUE PE3yJIbTaTOB
HOCJICICTBHI JCSITEIBHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIaJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIbCKOM

U TPOCKTHOW JIEATEIHPHOCTH, HABBIKAMHU pa3peiieHus
npo0Jem;

- BBISIBIISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U

U aKTyaJIM3UPOBaTh 3a/1a4y, BbIJBUIaTh TUIIOTE3Y

€¢ pelICHHs, HaXOIUTh AapPTyMEHTHI IS JO0Ka3aTelIbCTBA
CBOMX YTBEPXKJICHUH, 3alaBaTh IMapamMeTpbl U KPHUTEPUU
pelICHNUS;

- AHAJIM3UpPOBATh TIOJYYCHHBIC B XOJC pCIICHUS 3aJadd
pe3yNbTaThl, KPUTUYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabarbIBaTh IUTAH PEIICHHS TPOOJIEMBI C YIETOM aHAIIN3a
UMCIOIINXCS MAaTePHAIIbHBIX U HEMaTEPUATBbHBIX PECYpPCOB;
-- YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATCILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITECIbHOCTH,

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBUIBUTaTh HOBBIE HJIEH, Mpeajarath OPUTHHAJILHBIC
TIOJTXO/IbI U PEIICHUS

ACATCIIBHOCTh, OILCHHMBATDHb
neisiM, OLNCHUBATb  PUCKHU

CHCTEMaM.

ITP6 5. IlpuoOpeTeHME OMBITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOT'O TIO3HAHUSI, UCTIOJIB3YEMBIX B OMOJIOTHH: HAOJIFOICHUS

Y ONHCaHUS KUBBIX CHCTEM, MTPOIIECCOB U SIBIICHHI; OpTaHU3aIIH
U TPOBEJCHUS OUOJIOTUYECKOTO AKCIEPUMEHTA, BBIIBHIKCHHUSI
THIIOTE3, BBISBICHUS 3aBHCHMOCTH MEXAY HCCIEeIyEeMbIMH
BEJIMYMHAMU, OOBSICHEHHS TTOJYYCHHBIX PE3YJIbTATOB

u  (QopMynupoOBaHHS BBIBOJOB C HCIOJIb30BAHUEM HAYYHBIX
MOHSATUIN, TEOPUN U 3aKOHOB.

I1P6 6. CchopMuUpOBaHHOCTh YMEHHS BBLICIATH CYIIECTBCHHBIC
NPU3HAKK  BUPYCOB, KJIETOK  NPOKApUOT W  3YKApHUOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHHW3MOB, BHJIOB,
OMOTEOIICHO30B U JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHA
BEIIECTB M TPEBpALllCHHS JHEPTUU B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIIOJOTBOPEHHS, Pa3BUTHUS M PA3MHOXKEHUS,
WHJIMBHIyaIbHOTO Pa3BUTHUS opraHu3Ma (OHTOreHesa), 00prObI 3a
CYIIECTBOBaHHE, €CTECTBEHHOTO O0TOOpa, BHI000pa3OBaHMS,
MPUCIIOCOOJICHHOCTH OpPraHM3MOB K cpele OOWTaHWs, BIUSHHS
KOMITIOHEHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHUN

B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MPEBpAIllEHUE SHEPTHH B brocdepe.

I[IP6 7. CdopMupoBaHHOCTh YMEHUS MPHUMEHSATH IOJTYYECHHbBIE
3HAHUS Ui OOBSCHEHUs] OMOJIOTMYECKHX IMPOIECCOB M SIBICHUH,
JUTSL IPUHSITHSI TPAKTHYCCKUX PEIICHUH B MOBCEIHEBHOW JKU3HU

C Ienplo olecriedyeHHs OE€30MacHOCTH CBOErO 370POBbI U
3JI0POBbsI OKPYKAIOUIMX JIFOJICH, COOIOIACHUS 370pOBOro odpasa
KU3HH, HOPM TPAMOTHOTO TIOBEJICHHS B OKPY)KAIOILEH TPUPOIHOM
cpejie; MOHMMaHUue HEOOXOAMMOCTH WCIOJIb30BAHUS JTOCTHIKCHHN
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJIOTUH Ui PallMOHAIBLHOTO
MPUPOJIOTIOIE30BAHHSI.

I[TP6 8. CdhopMHpPOBAaHHOCTH YMEHUS peliaTh OHOJIOTUYCCKUE
3aJ]auu, COCTABJISATh TCHOTHIIMYCCKHE CXEMbI CKPCIIIUBAHHS

JUIL pasHbIX THUIIOB HACJEIOBAHMS IPH3HAKOB Y OPIraHU3MOB,




COCTABJIAATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMax
(uenu MUTaHWS, TUIIEBBIC CETH).

I1P6 9. CdopMUPOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATH
uHpOpPMALMI0 OHMOJIOTUYECKOTO  COJEP)KaHHs, BKIOYAOUIYIO
IICEB/IOHAYYHbIC 3HAHMUS M3 PA3JIMYHBIX HCTOYHHMKOB (CpeaCcTBa
MaccoBO HMH(POPMALMU, HAYYHO-TIONYJISIPHBIE MaTepUabl);
MHTEPIPETUPOBATH THYECKUE aCIIEKThI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOIMH, MEIMIMHE, OHOTEXHOJOIHU;
paccMaTpuBaTh  INI00AJbHBIE  SKOJIOTMYECKHE  IPOOIEMbI
COBPEMEHHOCTH, (opMHUpOBaTH IO OTHONICHHUIO K HHM
COOCTBEHHYIO MO3ULIMIO.

ITP6 10. CopmMupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMalMM W3  HECKOJbKUX  HCTOYHHUKOB,  T'PAaMOTHO
MCIOJIb30BATh MOHATHHHBIN annapar GM0JI0THU

OK 02.
Hcnonp3oBaTh
COBPEMEHHEIC
CpeIcTBa  IIOMCKAa,
aHaJIM3a

U UHTepIpeTaruu
uHpOpMaLIUU

U UHPOpPMAIMOHHBIE
TEXHOJIOTHH TUTSI
BBIMIOJTHEHHST 33724
po(hecCHOHATLHOM
JESITEIIbBHOCTH

JIM9HOCTHBIE pPe3yJbTaThl JIOJDKHBI OTpakaTb B YaCTH:
[ICHHOCTH HAYYHOTO IMO3HAHMS:

-C)OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BHUTHSI HAyKH U OOLICCTBEHHOU
MIPAKTHUKH, OCHOBAHHOTO Ha  Juajore KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa

B TIOJIUKYJIBTYPHOM MHpE.

MertarnpenMeTHbIe pe3yiIbTaThl JOKHBI OTPAKATh:
OBnajseHre YHUBEPCAITBHBIMU YYCOHBIMY ITO3HABATEIHHBIMU
NEUCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJICTh HABBIKAMHU TOJTy4eHUS HHOOpMAIHH

U3  HWCTOYHWKOB  pa3HbIX  THIIOB,  CaMOCTOSITEIHHO
OCYILECTBIISATh MIOUCK, aHAIN3, CHCTEMATH3AIHIO

U UHTEPIPETANNIO THPOPMAIIUU PA3IMYHBIX BUIOB U (HOpM
IPEJICTaBJICHHS,

- OIIEHUBATH JIOCTOBEPHOCTD, JISTUTUMHOCTH HH(POPMAITUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIBHO-3THYCCKUM HOpMam

ITP6 1. ChopmupoBaHHOCTH 3HAHUIN O MECTE M PO OUOJIOTHH

B CHUCTEME HAy4YyHOTO 3HaHUsS; (YHKIHOHAJIBHOH TIPAMOTHOCTH
YeJI0BeKa JUIsl PEUICHHUS )KU3HEHHBIX POOJIEM.

IIP6 7. CdopMupoBaHHOCTh YMEHUS MPHUMEHSATH IOJTYYECHHbBIE
3HAHUS U1 OOBSACHEHHsS] OMOJIOTMYECKHX IMPOIECCOB U SIBICHUM,
JUTSL IPUHSTHS TPAKTUYCCKUX PEIICHUH B MIOBCEIHEBHOW JKU3HU

C Ienplo o0ecredeHHs OE€30MacHOCTH CBOErO 370POBbI U
3JI0POBbsI OKPYKAIOLIMX JIFOJICH, COOIOACHUS 370pOBOro oOpasa
KU3HH, HOPM TPAMOTHOTO TIOBEJICHHUS B OKPY)KAIOIIEH PUPOIHOM
cpejie; MOHMMaHUEe HEOOXOAMMOCTH WCIOJIb30BAHUS JTOCTHIKCHHN
COBPEMEHHOW OMOJIOTMH M OWOTEXHOJIOTUH Ui pPallMOHAIBLHOTO
MPUPOJIOTIOE30BAHHSI.

ITP6 10. CdopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIC
MUCHbMCHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE OMOJIOTHYECKOM
uHbOpMaMM W3  HECKOJbKUX  HCTOYHHUKOB,  T'PAaMOTHO
UCIIO0JIb30BATh MOHSATHIHBIN anmnapar OHOJI0THA




OK 04. DddexTrBHO

JIMgHOCTHEIC PE3YyIbTaTbl OOJDKHBI OTpaXaTb B YaCTH!:

I1P6 5. IlpuoOpereHue OIbITa MPUMEHEHHS OCHOBHBIX METOOB

B3aMMOJICHICTBOBATh | LIEHHOCTH HAYYHOTO TIIO3HAHHS: OCO3HAaHWE IEHHOCTH | HAYYHOTO MO3HAHMSA, MCIIOIb3YeMbIX B OMOJIOTUN: HAOMIONEHUS U
U paboTathb HAy4YHOH  JIEATENBHOCTH, TOTOBHOCTh  OCYIIECTBJIATH | ONMUCAHUS JKUBBIX CUCTEM, ITPOIECCOB U SIBIICHUI, OpPraHU3aIllul U
B KOJUICKTHBE POEKTHYIO " UCCIIEIOBATEIBCKYIO JESTEeNbHOCTh | IPOBENEHUSI  OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIIBUIKCHUS
U KOMaHjie WHJIMBUJYQJIBHO U B TPYIIIIE. THIIOTE3, BBISBICHUS 3aBHCHMOCTH MEXKAY HCCICIyCMbIMH

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh: BEJIMYMHAMU, OOBSICHEHHS TTOYYCHHBIX PE3YJIbTaTOB

Ognanenue YHHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMH | U (DOpPMYyJIUpOBaHMS BBIBOJOB C HCIOJIB30BAHUEM HAYYHBIX

JIEUCTBUSIMU: MOHSTUH, TEOPUI U 3aKOHOB

0) coBMeCTHas e TEIbHOCTb:

- IOHUMATh U UCTIOJIH30BAThH MPEUMYIIECTBA KOMAaHIHOH

Y MHMBHUYyaJIbHOU paOOThI;

- [pUHAMATh  [EIW  COBMECTHOH  JESATEIhHOCTH,

OpraHU30BBIBATh U KOOPJAUHUPOBATH JICHCTBUS

M0 €€ JOCTIDKCHHIO: COCTaBIIATh IUIAaH  JICHCTBHIA,

pacrpeneNiaTh poJId € Y4eTOM MHEHHH  Yy4acTHHKOB

00CYKJIaTh Pe3yJIbTaThl COBMECTHOUN PaOOTHI
OK 07. | JIugyHOCTHBIC pe3yJabTaThl JOJDKHBI OTpakath B 4yactu: | [IPO 5. IIproOpeTeHue ombITa MPUMEHEHHS OCHOBHBIX METO/OB
CopneiicTBOBaThH OKOJIOTHYECKOTO  BOCHHUTAHUSA: -  C(OPMHPOBAHHOCTH | HAYYHOTO MMO3HAHMS, UCIIOJIb3YEMBIX B OMOJIIOTHH: HAOIIOICHUS
COXPaHCHHIO 9KOJIOTUYECKOM KYJIbTYpPbI, TOHUMAHUE BIMSHUS COLUAIBHO- | M OMMCAHMSI )KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHUI; OpraHU3aIuu
OKpYy Karomien HIKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U TPOBEIACHUS OWOJIIOTUYECKOTO HKCHEPUMEHTA, BBIIBIKCHHS
cpepbl, U COLMAJIBHON Cpelbl, OCO3HAHWE MIOOATBHOTO XapaKTepa | TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY HCCICAYSeMbIMHU
pecypcocOepexeHn | 9KOJOTHYECKHX MpoliIeM; BEJIMYMHAMU, OOBSICHEHHS TTOyYCHHBIX PE3YJIbTaTOB
10, NPUMEHSTh | -  IUIAHUPOBAaHWE W OCYIICCTBJICHWE  JCUCTBUH B | M (OPMYJIHMPOBAHUS BBIBOJIOB C HCIIOJB30BAaHHEM HAayYHBIX
3HAHUS OKPY’KAaIOILIeW Cpelle Ha OCHOBE 3HAHUSA LEJIEH yCTOWYUBOIO | IMOHATHUN, TEOPUN U 3aKOHOB.
00 W3MEHCHHUH | Pa3BHUTHS YEIOBEYCCTRA; I[1P6 6. CchopMUPOBAaHHOCTh YMCHHS BBLICISTH CYIICCTBCHHBIC
KJIMMaTa, OPUHIUINGI | - AKTUBHOE HENpPUATHE JCHCTBHHA, TPHHOCSIIUX BpeHd | IPU3HAKM  BUPYCOB, KJIETOK  TNPOKAPHOT M  DYKApHOT;
OEpEeIKITHBOTO OKpYIKarolien cpee; OJTHOKJICTOYHBIX M MHOTOKJCTOYHBIX OpPraHU3MOB, BHJIOB,
IPOM3BO/JICTBA, - yMEHUe IPOTHO3UPOBATH HeOJIaronpusITHbIE | OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
3¢ PEeKTUBHO 9KOJIOTUYECKUE TIOCIICCTBHS MPEIIPUHUMACMBIX JICUCTBUH, | BEIIECTB M TPEBPAICHUS DSHEPrUM B KIETKe, (OTOCHHTE3a,
JIeiCTBOBATH pe0TBPALIATh UX; IUTACTUYECKOTO W JHEPreTH4eckoro oOMeHa, XEeMOCHHTE3a,
B Ype3BbIUANHBIX | - PACHIMPEHHE OMbITa JICATEIILHOCTH  3KOJOTMYECKOW | MUTO3a, MEi03a, OIUIOJOTBOPCHUS, Pa3BUTHI U Pa3MHOXKCHUS,
CUTYaIHsIx HaIpaBJICHHOCTH. WH/IMBUAYATBHOTO Pa3BUTHsI OpraHn3Ma (OHTOTeHe3a), 00phObI

MertarnpenMeTHbIe Pe3yiIbTaThl JOKHBI OTPAKATh: 3a CylIeCTBOBaHHE, €CTECTBEHHOrO O0TOOpa, BUA000pa3oBaHUs,

Ognagenne YHHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMH | TPUCIOCOOICHHOCTH OPTaHM3MOB K cpelie OOWTaHWs, BIUSHHS




JEUCTBUSIMU:

0) COBMECTHasl I€SITEIIbHOCTD:

- MIOHUMAaTh U UCIIOJIb30BATh MTPEUMYIIIECTBA KOMaHTHOM
Y MH/IUBHTyaJIbHON pabOTHI;

- TOpUHUMATh  IeId  COBMECTHOH  JESTEeNbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH ICUCTBUS

M0 €€ JIOCTIDKEHHUIO: COCTAaBJIATh IUIaH  JCHCTBHIA,
pacmpeneniarb pPodd € YYETOM MHEHHUM Y4YaCTHUKOB

O6CY)KI(EITI> PE3YyJIbTAThI COBMECTHOM pa6OTBI

KOMITOHEHTOB 9KOCHCTEM, aHTPOIOT'€HHbIX U3MEHEHUI

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U IIPEBpAlllEHUE SHEPTHU B buochepe.

I[1P6 7. CdopMHpPOBaHHOCTH YMEHUS NPUMEHSTH MOJYYCHHBIC
3HaHUS U1 OOBSCHEHUs] OMOJIOTMYECKHX IMPOLECCOB M SIBICHUH,
JUIS IPUHSTHS IPAKTUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HU

C 1enblo0 olecrneyeHus O€30MaCHOCTH CBOEro 370pOBbi U
3JI0POBbSI OKPY’KAIOUIMX JIFOJICH, COOMIOACHUS 30pOBOro o0pasa
KHM3HHU, HOPM TPaAaMOTHOI'O TIOBEJICHUS B OKPY)KAIOILEH MPUPOAHOM
cpele; NOHMMaHWe HeOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTUKEHUIN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH Ui palMOHAIbHOIO
IPUPOIOIOIB30BAHUS

IK
Ocy1iecTBIsITh
JIOKYMEHTAJIBHOE
COIIPOBOKIICHHE
CKJIaJICKUX
onepauuin

1.3

B o6mactu  JOyXOBHO-HPAaBCTBEHHOTO  BOCHHUTAHHS: -
OCO3HAHUE [IYXOBHBIX LEHHOCTEH POCCUHUCKOTO HapoJa;
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA, ATHUECKOTO
MOBEJICHUS; - CIOCOOHOCTh OIICHMBAaTh CHUTYyallMl0O W
OPUHUMATh OCO3HAHHBIE pEUICHHs, OPHEHTHUPYSACHh Ha
MOpPaJIbHOHPABCTBEHHBIE HOPMBI W IIEHHOCTH; B oOiactu
ACTETHYECKOTO BOCHUTAHMS: - ICTETHUECKOE OTHOLICHHE K
MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CHOPTA, TPyJa, OOIIECTBEHHBIX OTHOUICHHIA; -
MOHUMaHKE YMOIIMOHATILHOTO BO3/ICHCTBUS KUBOU TTPUPOIBI
U e€ IEHHOCTH; - TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX
BHUJIaX HCKYCCTBA, CTPEMJICHUE TIPOSIBIATh  KayecTBa
TBOpUYECKOH  JuuHOCTH B 0o0mactu  9KOJOTHYECKOro
BOCIIUTAHMS: - SKOJOTHYECKH eIecO00pa3Hoe OTHOIICHUE K
NpUPOJE KAK HCTOYHMKY KU3HM Ha 3emile, OCHOBE €€
CyIIECTBOBAHUS; - TOBBIIIEHWE YPOBHS OSKOJOTHMUECKOU
KYJIBTYpPbI: TPHOOPETEHUE OIbITA IIAHUPOBAHUS MTOCTYIIKOB
M OIEHKH MX BO3MOXKHBIX IMOCJIEACTBUHI ISl OKPYXKaIOIIen
Cpelibl; - 0CO3HAHUE TTI00ATBLHOTO XapaKTepa SKOJOTHIECKUX
mpoOJIeM U MyTeW UX PEIICHHUs; - CTIOCOOHOCTD UCIIOIb30BAThH
npuoOpeTacMble IPU U3YUYEHUU OMOJIOTHH 3HAHUS U YMEHUS
NPy pEeHICHUU NPoO0JIeM, CBSI3aHHBIX C palMOHAIBHBIM

- chopMUpOBaTh YMEHHUS NIPOrHO3UPOBATH MOCIEACTBUS CBOEH
NESITeIbHOCTH [0  OTHOLIEHUIO K  OKpy)Karwolled  cpene,
COOCTBEHHOMY 3/I0POBBIO; - Ppa3BUTh YMEHHS HCIOJIb30BaTh
uHbOpMaLKI0  OHOJOTMYECKOTO  XapakTepa W3  pa3IMyHbIX
HMCTOYHUKOB U X IPUMEHEHHUE;




IPUPOJIONIONB30BAHIEM (COOJIIOZICHNE MPABUII MOBEACHUS B
IIPUPOJE, HAIPABICHHBIX HA COXPAaHEHUE pPABHOBECHUS B
9KOCHCTEMAax, OXpaHy BHUJOB, 3KOCHUCTEM, Ouocdepsl); -
AKTMBHOE  HENPUATHE  JCHUCTBUN, IPUHOCAIIMX  BpEX
OKpY’Kalolled IPUPOIHON cpele, YMEHUE INPOTrHO3UPOBAThH
HeOJIaronpusITHbIE DKOJIOTUYECKHE ITOCJIEICTBHS
IpEeIIIPUHUMAEMBIX JEMCTBUM U IPEOTBpalaTh UX;

B  oOmactu  1EHHOCTM  HAy4HOrO  IO3HaHUA: -
c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHM U OOLIECTBEHHOMH
IIPAKTHUKH, OCHOBAHHOTO Ha  Jauasuore KYJIBTYD,
CIOCOOCTBYIOLIETO ~ OCO3HAaHHUIO  CBOEro  MecTa B
IIOJIUKYJIBTYPHOM MHPE; - COBEPLICHCTBOBAHUE A3BIKOBOM U
YUTATENbCKOM KyJIbTYpbl KaK CpEACTBa B3aWMOJIECHCTBHUS
MEXy JIIOIABMHU W TO3HAHHUSA MHpPA; - OCO3HAHME LIEHHOCTU
HAay4YHOM  JIEATEIIBHOCTH, TOTOBHOCTh  OCYIIECTBIATH
IIPOEKTHYIO U HCCIIEIOBATEIIBCKYIO JESTEIbHOCTD
MHAMBUAYaJIbHO U B TPYIIIE; - TOTOBHOCTh U CIIOCOOHOCTH K
HENpepbIBHOMY 00pa30BaHUI0O M €aMOOOpa3oBaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAaHMWA IO OWOJOTHH B
COOTBETCTBUM C )KM3HEHHBIMU OTPEOHOCTIIMU




2. CTpyKTYypa 1 cojep:xaHue 001eodpa3oBaTeIbHOH IUCIUILIMHBI

Bup yueGHoii padoThl

O0beM B yacax

O0beM 00pa3zoBaTeIbHOM IPOrPAMMBI AUCHUIIIMHBI 72
B T.Y.

TEOPETUYECKUE 3aHATUSI 38
MIPAKTUYECKHE 3aHITHsI/ Ta0opaTOpHbIE 3aHATHUS 34
IIpome:xkyTounasi arrecTanust (qudpepeHIIMPOBAHHBIN 3a4ET) 2

2.1. O0beM JUCUUIJIMHBI U BUJBI Y4e0OHO# padoThl
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2.2. TemaTuyeckuid IJIAH M COAEPKAHUE U CIIATIIIMHBI

HanMeHoBAHMe CouepmaHSHe yueOHOro MmaTepuaJia (OCHOBHOE U npmbeccnona.ﬂbnou O6nem dopmupyemble
OPHEHTHPOBAaHHOE)’, 1a00paTOPHbIe M NPAKTHYECKHE 3aAHATHS, NIPUKJIATHOH MOIY.J1b KOMIIeTEeHI[UH
pa3aesioB U TeM 4acoB
(IpU HAJITMYMH)
1 2 3 4
OCcHOBHOE cO/Iep:KaHue
Paspnen 1. buoJsiorus kak Hayka. ZKuBbIe CHCTeMbI H MX OPTraHU3AIUA
Tema 1.1. CojneprxkaHne y94eOHOTro MaTepuaia 1
buonorus buonorus — nayka o xuBoii npupoze. Csizu OMOJIOTUH C 0OIIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMHU HayKaMu, Quiiocodueid, peauruei, STUKON, SCTETUKON U MPaBOM.
Oobmas Ponms Omomornn B (opMHpPOBaHMM COBpPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTEPUCTUKA OMOJIOTMYECKUX HAYK.
KU3HU MeToapl MO3HAHUA KUBOM IpUpObl (HAONIOAEHUE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpPEHUE, OK-02
KiaccuduKanus, MOJEIUPOBaHNE, CTaTHCTUYECKass 00paboTKa JaHHBIX).
JXKussie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTaudne )KUBBIX CUCTEM
OT Heopranuueckoil mpuposl. CBoiicTBa OUOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3anuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJIAIMOHHO-BUOBOW, HSKOCUCTEMHBIH (OMO - TEOIEHOTUYECKUil),
ouocdepHblit
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHUE KJIETKH
Tema 2.1. Copep:xanue yueOHOro MaTepuana 1
XUMHUYECKHH cOCTaB | XMMHUYECKUI COCTAaB KICTKH. XHMHUYECKHE JJIEMEHTBI: MAaKpPOAJIEMEHThI, MUKPOIJIEMEHTHI.
kjeTku. Bona Bona u muHepanbHble BeniecTBa. DyHKIMM BOAbI U MUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJbHbIC [Tonnep>kaHue OCMOTHYECKOTO OaaHca
BCIICCTBA [IpakTHyeckoe 3aHsTue 2
Ne 1 «buonoruyeckasi pojb MUHEPAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HENEATEIbHOCTH
OpPraHu3MOB, IPOSIBICHUS nucbananca MUHEPAIbHBIX 3JICMECHTOB) OK-01, OK-02,
Tema 2.2. CojneprkaHue y9eOHOTro MaTepuaia 1 OK-04

3 O6pa30BaTeJ’IBHa$[ OpraHm3anus BIIPpaBC CaMOCTOATCIIBHO ONPCACIIATL MOCICA0BATCIbHOCTh U3YUYCHUA PA3ACIIOB U TCM, BXOIAIINX B HUX, @ TAKKC IEpepacupeaAcIsaTb KOJINICCTBO
qaCcoB Ji1 OCBOCHUSA O6y‘IaIOH.[I/IMI/IC$[ yqe6H0r0 Marepuajia, C y4Y€TOM JIOTHKH (I)OpMI/IpOBaHI/Iﬂ OpeAMETHBIX PE3YJIbTATOB, O6H.[I/IX u HpO(I)eCCI/IOHaHLHLIX KOMHGTCHHHﬁ,
MCKIPECAMCTHBIX CBsI3CH C APYTUMHA JUCHUTUIMHAMU 06H.[eO6paSOBaTCHBH01"O u 06H.lerO(1)eCCI/IOHaJIBHOFO IIHUKJIOB yqe6H0r0 mrada OIl.

11



buonornuecku
BAKHBIE XUMHUYECKUE
COETUHEHUSA

benkxu. CoctaB u cTpoeHne 0enKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie n
3aMEHUMBIC AMHHOKUCIOTH. AMHHOKHCIOTHBIN COCTaB. YPOBHH CTPYKTYpbl OEIKOBOU
MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAs, TPETUUYHAA M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢yHkuun OenkoB. DEpMEHTHI — OHOJOTHYCCKHE
karanu3aropel. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTP, CyOcTpaTHas CHenu(UYHOCTb.
KodepmenTtsl. Buramunsl. OTiinuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.
VYraeBoasl: MOHOCaxapuabl (IVIIOK03a, pubo3a U Je30kcupubo3a), Aucaxapuibl (caxaposa,
JAKTO3a) M ToJHcaxapubel (Kpaxmal, TIHKOTeH, HEeJUIono3a). buonorndeckue (yHKIMN
yraeBofoB. Jlumuael:  TpuriaMuepuisl, Qgochomunuisl, crepounsl. ['uapoduiabHo-
runpodoOHbIe cBoiicTBa. buonormveckne QyHKuM sunuaoB. CpaBHEHHE YTIIIEBOOB,
OEeNKOB M NUNUAOB Kak HUCTOUYHUKOB »Hepruu. Hykneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MoHOMepHI HYKJIeHHOBBIX KuCI0T. Ctpoenue u ¢pynkunu JJHK. Ctpoenue n
¢byaknun PHK. AT®: ctpoenne u pyHKIIUN

JlaGopaTopHsble 3aHATHS (HA BEIOOD MPETIO1aBaTeNs)

Ne 1 «Onpenenenne ButamuHa C B IpOAYKTaX MUTAHUS

win «Omnpeenenrne HaATUYUs KpaxMana B MPOIyKTaxX MUTaHUS)

i «['uapopunbHO-THIPOGOOHBIE CBOWCTBA JIUITH OB

win «M3ydueHrne KaTaluTUYECKOW aKTHMBHOCTH ()epMEHTOB (Ha NIpUMEpEe amuiia3bl WIIH
KaTajasbl)»

Tema 2.3.

CrtpyKTypHO-
byHKIIMOHATbHAS
OpTraHU3aIHs KICTOK

Coneprxanue ydeOHOTro MaTepuaia

I{uTonorus — Hayka o kierke. Kiierounast Teopusi — npumep B3auMoJieiicTBUs uaen u pakToB
B HayYHOM II03HaHUU. METO/IbI U3yUeHUs KIETKH.

Krnerka kak nenoctHast xuBasg cucrema. OOuiue npU3HaKW KIETOK: 3aMKHYyTas Hapy)KHas
memOpaHna, monekyibl JJHK kak renetnueckuii anmapar, cucteMa CUHTe3a OeJka.

Tumer  kJeTok: dJykapuoTHyeckass W NpokapuoTHueckas. (OCOOCHHOCTH  CTpPOCHUS
npokapuoTuyeckoil kierku. Kierounas crtenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
kieTkr. OCHOBHBIE OTIIMYMUS PACTUTENILHOM, )KUBOTHOW U TpuOHON KiieTKu. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHas CTEHKAa, INIMKOKalIWKc, MX G(yHkuouu. IlnazmaTuueckas
MeMOpaHa, ¢ CBOMCTBA M (PYHKIIHH.

IMutoruiasma u ee opraHouabl. OpgHomemOpanHble opraHoujsl kietku: OIIC, ammapar
l'onbmxu, mu3zocoMsbl. [losyaBTOHOMHBIE OpraHOWIbl KJIETKU: MHUTOXOHIPUH, IIACTHJBI.
IIpoucxoxxaeHne MUTOXOHApUM M TwiacTuA. Buael miactun. HememOpaHHBIE OpraHou[bl
KJICTKH: PUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUONM, PECHHYKH, JXXIYTHKH. DyHKIHH
OpPraHOUJOB KJIETKH. Brirtouenus.

12



SAnpo — perynsropubiii neHTp kieTku. CTpoeHue sipa: siiepHas 000J04Ka, KapHoluiazMma,
XPOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHble 3aHITHS (Ha BBIOOp MPENo aBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPHOBI) U KJICTOYHBIE BKIFOUEHUS (Kpaxmad,
KapOTHUHOUIbI, XJIOPOIIJIACThI, XPOMOILIACTHI )»

wm «/3ydeHne cTpoeHus KJIETOK pacTeHUH, KUBOTHBIX U OAKTEPH MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U ux Oln1caHue»

win «IIpoHunaeMocTs MeMOpaHsbl (IJ1a3MOJIU3, AETIIIA3MOJIN3)»

Pazgen 3. KuzueaeaTeJbHOCTDb KJIETKH

Tema 3.1.
OO0OMeH BelEeCTB
Y TIpEeBpAaIICHHC

SHEPTrUHU

B KIIETKE

Copep:xanue yueOHOro MaTepuana

OOMeH BemiecTs, WM METa00IM3M. ACCUMUIIALNS (TUTACTHYECKUN 0OMEH) M AUCCUMMIISALIUS
(oHepreTHyecKkuii OOMEH) — JIBE€ CTOPOHBI €IWHOTO Tporecca MeTabonuszMa. Poib 3aKkoHOB
COXpaHEHMS BEIIECTBA W SHEPrUM B TOHUMAaHMU MeTabomm3ma. Turmel oOMeHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. Poib GepMeHTOB B OOMEHE BEUICCTB M IPEBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass W TeMHOBas (as3wl (orocuHTe3a. Peakumn
¢dorocunTesa. dpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a [T )KU3HH Ha 3eMIIe.
Bnusiaue ycioBuii cpeapl Ha (OTOCHHTE3 W CIIOCOOBI MOBBIMICHUS! €r0 MPOIYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHHid. XEeMOCHHTE3. XEMOCHHTEe3Uupyrolue Oakrepuu. 3HAYCHHE
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMuie.

DHepreTryeckuii 0OMeH B KieTke. Paciieruienue BeniecTB, BBIICICHUE U aKKyMYJIUPOBaHUE
SHEPTUU B KIIETKE. DTambl dHEPreTHYecKkoro oomeHa. [nmkonms. bpokeHue u ero BHIBL
Kucnoponnoe okucinenue, uiM KIeTo4HOe JbixaHue. OKHUCIUTENbHOE (OCHOpUIHPOBAHHE.
D) PEKTUBHOCTD YHEPTETHIESCKOT0 0OMEHa

Tema 3.2.
Buocunres Oenka

Copep:xanue yueOHOro MaTepuana

Peaknium wmarpuunoro cuHrte3a. [enermueckas wuHpopmamus u JHK. Peammszaunms
reHeTndeckoi nudopmaum B kierke. ['eHeTnueckuil Kog 1 ero cBoicTBa. TpaHckpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TPaHCISIHH.
KoaupoBanue amuHokucioT. Posib pubocom B GuocuHTe3e Oeka

[IpakTHueckoe 3aHsATHE

Ne 2 «Pemienue 3a1a4 Ha OIMPCACICHHUC IMMOCIICA0BATCIbHOCTU HYKJICOTHIOB»

Tema 3.3.
Bupycsl

Coneprxkanue yaueOHOro Matepuasia

Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpbeiTHs BupycoB (/. U. MBanoBckwuii).
OcoOEHHOCTH CTPOCHHS M JKU3HEHHOTO IHKIa BUpycoB. bakrepuodaru. bonesnu pacteHui,

OK-01, OK-02,
OK-04
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’KMBOTHBIX M YEJIOBEKa, BbI3bIBaEMbIC BUpycamMu. Bupyc nmmyHoaedunura yenoseka (BIY)
— Bo30Oynutens CIIM/a. ITpodunakTrka pacipocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3nen 4. PazMHoXkeHHe M HHIUBHIYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKW3HEHHBIN [TUKIT
KJIETKHU

Copep:xanue yueOHOro MaTepuana

Knerounblif 1uKi, Wid SKM3HEHHBIH 1uKiI Kietku. MHtepdasza u muto3. Ilpomeccsl,
npotekaromue B nHTepdase. Permukanusa — peakuus marpuusoro cunreza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapuoTuIl. IMIIIOWIHBIN U TalIOnHBIN XPOMOCOMHBIE
HaOopbl. XpomaTuibl. LluTONMOrMUecKMe OCHOBBI Pa3MHOXKEHHS M HMHIUBUAYaJIbHOIO
pazButus opraHuzMoB. Jlenenue knetku — wmuro3. Cramgum wmuto3a. Ilporeccsl,
IPOUCXOJAIIME HA pa3HbIX CTagusAX MUTO3a. DBHOJOrMYECKUH CMBICI  MHUTO3a.
[IporpamMmMupyemas rudespb KIETKH - allonTo3

Tema 4.2.
®opMbl pa3MHOKEHUS
OpraHu3MOB

Coneprxanue ydeOHOTro MaTepuaia

@DopMbl pa3MHOKEHUSI OPraHU3MOB: 0ecroyioe U MoyioBoe. Bubl 0ecronoro pa3MHOKEHHUS:
JielieHre Ha/IBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BETreTATUBHOE
pa3MHOXkeHue. VIckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JIJIS CEJIEKLINU.
[TonoBoe pa3MHOkeHUE, ero oTnuyusi oT Oecmoioro. Meiio3. Ctaguu meiiosa. IIporeccsl,
MpOUCXOAsUIME Ha cTaguax wmeno3a. IloBenenwe xpomocom B Menose. KpoccuHrosep.
buonoruueckuii cMbIci 1 3HaUeHHE Meiio3a. ['ameTorenes — npoiecc 00pa3oBaHUsl OJOBBIX
KJICTOK Yy KMBOTHBIX. IlonoBrle kene3bl; CEMEHHUKHA U SIMUHUKU. O6p330BaHI/I€ " pa3sBUTUC
MOJIOBBIX KIJIETOK — TaMeT (CHepMaro30Hj, SHIIeKIeTKa) — CHepMaToreHe3 M OOTeHe3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK M criepMaTo3ouaoB. Omnogoropenue. IlapreHorenes

Tema 4.3.
NupuBunyansHoe
pa3BUTHE OPraHU3MOB

Coneprxkanue yaueOHOro MaTtepuasia

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOpPUOHAIILHOTO PAa3BHTHS Yy IMO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPyJIsAIus,
opranoreres. I[locTaomOpuoHanbHOE pa3BuTHE. THIBI MOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYuHOYHOE). BiMsHHMe cpeipl Ha pa3BUTHE OPTaHU3MOB; (HaKTOPHI,
CHOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE ypojacTBa. Poct u pasutue pacteHuid. OHTOreHes3
I[BETKOBOT'O PACTEHUS: JIBOWHOE OTUIOOTBOPEHUE, CTPOCHHE CEMEHU, CTAIINHN PA3BUTHS

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 3 «HdexnonHble 3a001€BaHUs U SIHJIEMHH B HCTOPUU YETIOBEUECTBAY.
Ne 4 «Bakuunanwmst Kak npoduiIakTKa HHPEKITMOHHBIX 3a00JIeBaHMIN

OK-01, OK-02,
OK-04

Paszgea S. HacjieiCTBEHHOCTh 1 M3MEHYMBOCTh OPraHU3MOB

Tema 5.1.

| Conepxanne yueGHOro MaTeprana

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJeJOBaHHS

[Ipeamer u 3agaun reHeTHKUA. Poib IUTOIOTHHU M AYMOPHUOJOTHU B CTAHOBJICHUU T€HETUKH.
Bxnag poccuiickux W 3apyOeXHBIX Y4YEHBIX B pPa3BUTHE TE€HETUKH. METOIbl TE€HETHUKH
(ruOpUIONOTUYECKUI, LUTOTEHETUYECKHH, MOJIEKyJIspHO-reHeTHueckuil). OCHOBHBIE
TeHETUYECKHE NMOHATHUS. [ 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIUBaHUH.

3aKOHOMEPHOCTH  HAcJIeJOBaHWs  NPU3HAKOB,  ycTaHoBieHHble [.  Mengenem.
MoHOrHOpUIHOE CKpelMBaHue. 3aKOH €IUHO00pasus THUOPUIOB IEPBOTO IOKOJICHHUS.
[IpaBuno noMUHHpOBaHUS. 3aKOH paCUICIUICHHMs] MPU3HAKOB. ['MmoTe3a 4YUCTOTHI TaMerT.
[TotHOE M HEmoJHOE JOMHUHWpOBaHHE. J[UTMOPUAHOE CKpeIMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMUs MpHU3HAKOB. LluToreHeTHueckre OCHOBBI JIUTHOPUAHOTO CKpEIIMBaHUS.
AHanuzupyrolee ckpemuBaHue. lcnonb3oBaHHe aHATUM3HUPYIOIIETO CKPELIMBAaHUSA U
omnpeeNeHusl TeHOTHIIA 0CO0U

[IpakTHueckoe 3aHsATHE

Ne 5 Pemenne 3amau Ha OIpENEICHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
IPU3HAKOB MPU MOHO-, JHU-, MOJUTHOPUAHOM U AHAIM3UPYIOIIEM CKpPELIUBAaHUMU,
COCTABJICHUE N'€HOTUIIMYECKUX CXEM CKpEIMBaHUs

Tema 5.2.
CueruieHHOE
HACJICOBaHUE
MIPU3HAKOB

Copep:xanue yueOHOro MaTepuana

CuernieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana 1o cuHEIIEHHOMY
Haclle/IoBaHUIO TeHOB. HapylieHue cuemieHns TIeHOB B pPe3ylbTaTe KPOCCHHIOBEPA.
XpoMOCOMHasi TEOpUsL HAaclIeACTBEHHOCTH. | eHeTHuecKkue KapThl.

I'enetuka moma. XpoMOCOMHOE OmpeneseHue 1ojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporaMeTHble opraHu3Mbl. HacienoBaHue NMpU3HAKOB, CLEIUIEHHBIX C
10JIOM

[IpakTHueckoe 3aHsATHE

Ne 6 Pemrenune 3a/lad Ha OIpCACICHUC BCPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IMpHU CHCIUICHHOM HACJICAOBAHWUH, COCTABJICHHUC TCHOTUIIMYCCKHUX CXCM
CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Coneprxkanue yaueOHOro Matepuasia

N3meHunBOCTh. BUbl N13MEHUYMBOCTU: HEHACIIEICTBEHHAs U HaclleCTBEHHAsl. Poiib cpenbl B
HEHACJICICTBEHHONH HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(DHUKAIMOHHON HM3MEHYHBOCTH.
BapuanuoHnHslii psa v BapuanvoHHas kpusas. Hopma peaknuu npusHaka. KonudecTBeHHbIE
M KauyeCTBEHHbIE TPHU3HAKM M HX HopMma peakuuu. CBoiicTBa MOIUGPUKAITMOHHON
U3MEHYUBOCTH.

HacnencrBenHasi, wiM TreHOTUNMYECKass M3MEHUYMBOCTh. KoMOMHAaTHBHAs WM3MEHUUBOCTD.
Meiio3 ¥ 1oJIOBOM mpolecc — OCHOBa KOMOMHAaTHMBHOM HM3MEHYMBOCTU. MyTalMoOHHAs
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n3MeH4nBOCTh. Kitaccubukanuss MyTranuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa u
OpUYMHBI MyTanuid. MyrtareHHble  (QakTOpbl. 3aKOH T'OMOJIOTHYECKHX pPSIOB B
HacJIeICTBEHHON M3MEHUYHNBOCTH

H. 1. BaBuioBa

HpaKTI/I‘leCKOG 3aHATHUC

No 7 Pemenne 3agad Ha OINpEIEICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACIIEICTBEHHBIX
MPU3HAKOB MPU PA3NIUYHBIX THUIAX B3aUMOJAEWCTBUSI '€HOB, COCTABICHUE N€HOTUITUYECKUX
CXCM CKpCUIMBAHUWA

Tema 5.4.
I'e”eTnka denoBeka

Coneprxanue y4eOHOTro MaTepuaia

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TEHETHKH YEIOBEKa:
IeHEAJIOTUYECKUM, OJIM3HEIOBbIM, LUTOreHETUYECKUH, OMOXMMHUYECKUN, MOJIEKYISIPHO-
reHeTnyeckuil. CoBpeMEHHOE OIpeAeSieHUe T'€HOTHIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM umcie ¢ nomoulsto I11[P-ananu3a. Hacnencreennsle 3aboseBanus
4eJoBeKa: TeHHbIe OO0Je3HH, OOJe3HHM C HACIEeICTBEHHON MpPEapacloiI0KEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruyeckue M TeHepaTHBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[Mpunmuner  3m0poBoro  o0Opas3a  JKWM3HM, JHATHOCTHKH, TNPOPHUIAKTHKH U JICUCHUS
reHEeTHYecKuX  Oosie3Hel.  MeOuKO-reHeTHYeCKOe  KOHCYJIbTHUPOBaHME.  3HAYCHHE
MEIUIUHCKOW TeHETUKA B TPEAOTBPAIICHUH U JICUCHHHM TeHETUYECKUX 3a00JeBaHUN
4eJI0BeKa

HpaKTI/I‘leCKOG 3aHATUC

Ne 8 «CocraBiieHue 1 aHalIu3 pOAOCIOBHBIX YEJIOBEKay

Pasznea 6. DBoaromuon

Has OHoJIOrus

Tema 6.1.
DBOJIIOIIMOHHAS
TEeOpHs
H €€ MECTO
B OMOJIOTHH

Copep:xanue yueOHOro MaTepuana

[IpeanochuIKu BOZBHUKHOBEHHUS YBOJIIOIIMOHHON TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Owonoruu. BrusHue SBOMIONMOHHONW TEOPHHM HA pPa3BUTHE OHOJOTHHM W JAPYTHX HayK.
CupzerenscTBa 3Bontonuu. [laneoHTonornueckue: Mocie 0BaTeIbHOCTD MOSBICHNS BUAOB B
MAJICOHTOJIOTUYECKOHN JIETOMUCH, TepexoaHble (GopMmbl. buoreorpaduueckue: cXoacTBo u
pasnuune ¢ayH U GJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUuUs
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHBIC, PYIUMEHTApHbIE OpraHbl, AaTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXAaHHM3MOB HACIJIEJICTBEHHOCTH M OCHOBHBIX METabOJIMYECKHX MyTeH y Bcex
YKUBBIX OPTaHU3MOB.

OpomonmonHass  teopusi Y. JlapBuna. Ilpeanochbulkd BO3HUKHOBEHHUS JApBUHHU3MA.

OK-01, OK-02,
OK-04
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JIBWOKyIIMEe CHJIBI JBOJIONMK BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OTPaHUYEHHOCTH PECYpCOB, HEOINpenelnéHHas M3MEHYMBOCTh, OOphOa 3a CyIIecTBOBAaHWE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKkpo3BOIIOIHUA

Coneprxkanue yueOHOro Marepuasia

Cunrernueckas teopust sBomonuu (CTD) u e€ ocHOBHbIE MOJOKEHUS. MUKPOIBOIIOLIHSL.
[Tonynsuus kak eIMHULIA BUIA U SBOJIOLIUU.

JIBmkymue cuibl ((hakTOpbI)IBOJIONUN BHUIOB B Mpupoje. MyTalMOHHBIA Mpoiecc Hu
KOMOMHATHBHAST W3MEHUYUBOCTH. [lomyisimroHHBIE BOJIHBI M Apeid TeHoB. M3omsius u
murpanus. EctecTBeHHbIE 0TOOp — HampaBistoumii  ¢akrtop 3Bomouud. DopMbl
€CTeCTBEHHOTO 0TOOpa. I[IpucrocoOIeHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOIHH.
[Tpumepsl npucnocobneHuii y opranu3zmMoB. Apomopdo3bl U UAHOAAANTAUUU. Bug wu
BunooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI000pa30BaHuUs: reorpapuuecKkoe,
9KOJIOTHYECKOE

Tema 6.3.
MakposBontorus

Copep:xanue yueOHOro MaTepuana

MakpoosBomirorust. PopMbl  3BOMONMHK:  (UIETHYECKAsi, JWBEPreHTHAas, KOHBEPTEHTHAs,
napauienpHasi. HeoOpatuMocTs 3BOIOIHN

[TpakTrueckoe 3aHsTHE (Ha BBIOOP MPENOaaBaTENsl)

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIOH
i «Onucanne NpUCcIocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKkTepay

Paznen 7. Bo3HMKHOBeHUE M pa3BUTHE KU3HHU Ha 3emJie

Tema 7.1.
3apokieHue
Y Pa3BUTHE KU3HU

Coneprxkanue yueOHOro Matepuasia

JloHay4yHbI€ TPENCTABICHUS O 3apOXACHUU KU3HU. HaydHble TUIOTE3bl BO3ZHUKHOBEHUS
KU3HHU Ha 3emJyie: aOMoreHe3 M MaHCIepMus. XUMUUYecKasi IBOJIIOIUSA. AOMOTEHHBIH CUHTE3
OpraHMYEeCKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIHEPUMEHTAIbHOE MOATBEPKICHUE
XAMHAYECKON 3BOJIIONMKA. HavanpHble 3Tambsl Onosiormyeckoi ssosrormu. ['mmoresa PHK-
Mupa. PopMupoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH M UX HBOIOIMSA. DOPpMUPOBAHNE OCHOBHBIX TPYIII )KHUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxeiickas u npoTepo30icKas
opbl. Ilanmeosoiickas spa u €€ mepUOAbl: KEMOPHICKHIA, OPIOBHKCKHH, CHIYPHUHCKHIA,
J€BOHCKHI, KAMEHHOYTOJIbHBIN, IepMCKUA. Me3030iickas 3pa U €€ Mepuoibl: TPUACOBBIM,
IOpCKUii, MenoBoM. KaitHo3oMckass »pa U €€ NepuoAbl: MaJCOre€HOBBIA, HEOTCHOBBI,
AHTPOIIOT'€HOBBIM.

Tema 7.2.

Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04
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Cucrema
OPraHU4eCcKOro Mupa.
[IpoucxoxaeHnue
YeJIOBEKA —
AHTPONOTECHE3

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe 3BOJOLMU. OCHOBHBIE CHCTEMaTHYECKHE
rpynnbl OpraHu3MoB. XapaKTepUCTUKAa KIMMAaTa U IeoJorudeckux mpoueccoB. OCHOBHBIE
ATambl HBOJIIOIHMHM PACTUTENIBHOTO U KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid H
KUBOTHBIX. [losiBIeHNE, paclBET U BBIMUPAHHUE IPYII )KUBBIX OPraHU3MOB.

DBoNIOIMS  4YeJIoBeKa. AHTpPOMOJOrus Kak Hayka. Pa3BuTue mpeicTaBIeHUN o
IIPOUCXOXACHUN 4YeloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. CXoJCTBa U pazIuyMs
YyelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IMOJNIOKEHHE 4YelloBeKa. JIBMXKyIIHe CHIIBI
(paxtoper) anTpomnoreneza. HacnencTBeHHass HM3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD.
OOburecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAHI TPy, MBIIILICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIMY YEJIOBEKA

Coneprxkanue yueOHOro Marepuasia

OCHOBHBIE CTaZMM W BETBH DBOJIOLUHM YEJIOBEKAa: aBCTPAJONUTEKH, UENOBEK yMEbIi,
Yenosek npsamMoxonsauui, YenoBek HeaHAepTanbCKUi, UeloBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku uckonaembIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JIaCTh paclpoCTpaHeHus,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUAHAs (eBpasuiickas), HErpo-
aBcTpasionjHas (dKBaTOpHaibHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UYeprtsl
IPUCHOCOOJIEHHOCTH MPEICTaBUTENEH YeOBEUECKUX pac K YCJIOBHSM CYIIECTBOBAHHUS.
EnuncTBO "yenoBeyeckux pac. Kpuruka pacusma

[IpakTrueckoe 3ansTre (Ha BEIOOP MPEo1aBaTeIs)

Ne 10 «Bpemst v yTH paccesieHus YeJIOBeKa 10 TUIAaHETEe)
i «IIprucrocoOIeHHOCTh YeI0BEKa K pa3HbIM YCIOBUSAM Cpelibl. BinsHue reorpaduueckoi
cpensl Ha MOP(hOJIOTHIO B (DH3HOJIOTHIO YEIIOBEKAY)

Paznen 8. Oprann3mMbl H OKpY’KawInas cpeaa

Tema 8.1.

| Coneprkanne yae6HOro MaTepuania

OK-01, OK-02,
OK-04, OK-07
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DKoJIOTHs
Kak Hayka. Cpesbl
KHU3HH.
DKOJIOTHYECKUE
(hakTophI

DKOJIOTHSI KaK HayKa. 3a/1auyd U pa3JiesIbl 9KOJIOTHH. MeTO bl 9KOJIOTMUYECKUX HCCIICTOBAHUMA.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTO uesoBeka. Cpenpl OOMTaHUST OPraHU3MOB:
BOJHAs, HA3€MHO-BO3JYILHAs, IIOYBEHHAs, BHYTPHUOPTaHU3MEHHAA. KOJOTHYECKHE
dakropel. Krnaccudukamus 3KOJIOTHYECKUX (HAKTOPOB: aOMOTHYCCKUE, OMOTHUYECKHE W
anTpornioreHHnle. JlelicTBue SKOJIOrMYeCKHX (HAKTOPOB Ha OpraHu3Mbl. AOMOTHYECKHE
(bakTOpHI: CBET, TeMIEpaTypa, BIaKHOCTh. Dortonepuoau3m. [IpucrocobdieHuss opranu3MoB
K JelicTBui0 abuotuueckux (QaxtopoB. buonornueckue putmbl. buotuueckue (akTopsbl.
Bunet OWOTHMYECKMX B3aUMOJCWCTBUIN: KOHKYPCHIIMS, XHITHUYECTBO. I[lapasuTusm,
MyTyanu3M, KOMMEHCANu3M (KBapTUPAHCTBO, HAXJIEOHHMUECTBO), aMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTUYECKHX B3aMMOJICHCTBHUI JJISI CYIICCTBOBAHHSI OPTaHU3MOB B IPUPOIHBIX
co0011IeECTBAX

Tema 8.2.

Coneprxkanue yaeOHOro Marepuasia

DKOJIOTUYECKHE
XapaKTEPUCTUKU
HOMYJISIIIUH

OKOJIOTHYECKHE XAPAKTCPUCTHUKU  TIOIYJIAIHU. OCHOBHBIE  ITOKa3aTelIN MOIYJIAIUN:
YUCJICHHOCTb, IINIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTb, IIPHUPOCT, MUIPALIUA. I[I/IHaMI/IKa
YKUCJICHHOCTHU IMOIIYJIAIWH U eé PeryJjisinusig

HpaKTI/I‘leCKOG 3aHATHUC

Ne 11 «Iloycy€r na0THOCTH MONYJISIMI pa3HbIX BUJIOB PACTECHUID

Paznen 9. CoodmiecTBa

H 3KOJIOIrH4YeCKue CUCTEMbI

Tema 9.1. Copep:xanue yueOHOro MaTepuana
CoobmiecTBa Coo0OmiectBo  opramm3mMoB  —  OwonieHo3.  CTpykTypel ~ OuWoIleHO3a:  BHIOBasd,
OpPraHHU3MOB, IIPOCTpaHCTBEHHas1, Tpoduueckas (nuuiesas). Bunbl-noMuHanTel. CBs31 B OMOLIEHO3E.
KOCHUCTEMBI Okonorndyeckue cucrteMbl (d9Kocucremsbl). [loHstne 00 »KocucTeMe W OHOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOJYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB U MOTOK HEPTUU B dKOcHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTENM SKOCUCTEMBI: OHoMacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL: MPOMYKIMH, YHCICHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTD, caMoperyisinusi, pazsutue. Cykieccus
Tema 9.2. Coneprxkanue yaueOHOro Matepuasia
[Ipupoxansie [Ipuponnbie 3PKOCHCTEMBI. DKOCHUCTEMBI peK U 03€p. ODKOcUCTeMa XBOWHOIO I
HKOCUCTEMBbI [IMPOKOJIMCTBEHHOTO neca. AHTpPOIIOTE€HHBIE HKOCHCTEMBI. ATrpO3KOCHCTEMBI.
Ypbookocuctembl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOo3kocucteM. buopaznooOpasue kak (GakTop YCTOMYMBOCTH 3SKocucTeM. CoxpaHeHUe
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emie
Tema 9.3. Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04, OK-07
K 1.3
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buocdepa —
riodampHas
IKOCHUCTEMA 3eMITH

VYuenue B. U. Bepranckoro o 6uoctepe. ['panuibl, coctaB u cTpykTypa duocdepst. Kusoe
BemiectBO M ero (Qynkmun. OcobeHHOCcTH OMOC(heEpbl Kak TI00aJbHOW 3KOCHUCTEMBI.
JlunamMudeckoe paBHOBecHEe M oOOpaTHas cBs3b B Oumocdepe. KpyroBopoTsl BemectB u
OMOTCOXMMHUYSCKAE IHKIBI 3JEMEHTOB (yrjiepojaa, a3oTa). 3O0HAIBHOCTH OHOC]EpHI.
OcHOBHBIE OMOMBI CYIIIN

Tema 9.4. IIpodeccuoHaIbLHO OpPHEHTHPOBAHHOE cojep:kKaHUe (CoAepKaHUE TPHUKJIATHOTO
Brnusaaue MO/1YJISA)
AHTPOTIOTEHHBIX YenosedecTBo B Ouochepe 3emiau. AHTpOIOreHHbIC U3MEHEHUsT B Onocdepe. ['mobanbHbIe
(bakTopoB Ha sKosiornueckue mpodnembl. CocyliecTBOBaHHE MNPUPOAbI U uenoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3HooOpa3msi Kak OCHOBa ycroHumBocTH Ouocdepsl. OcCHOBa palMoOHAILHOTO
yIOpaBleHUs MPUPOTHBIMU pecypcaMd M HX HCIOJb30BaHME. JlocTikeHuss OWOIOTHH U
OXpaHa MPHUPOJIBI
[IpakTrueckoe 3ansTHe (Ha BEHIOOP MPENo1aBaTeIs)
Ne 12 «OTx0/1b1 TPOU3BOICTBA»
Wi «IKOJIOTHYECKHE aCIIEKThI MPOPECCUOHANBHOMN 1eATeIbHOCTIY
i «[IpodpunakTuka mpoheCCUOHATLHBIX 3a00ICBaHUIN
K «BiusiHue Npou3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEJIOBEKa»
Tema 9.5. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJep:kaHue (coaeprKaHue MPHUKJIIATHOIO
Bnusiaue counanbHO- | MOAYJIsT)
9KOJIOTHYECKUX 310poBbe U ero coctapisomue. GakTophl, MOJTOKUTEILHO U OTPULIATEIHHO BIUSIONIUME HA

¢dakTopoB Ha
3JI0POBBE YEJIOBEKA

opraHusM denoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3/I0pPOBbE UEIOBEKA
(37eKTpOMarHUTHBIE 10JI, OBITOBAs XHMHSA, H30BITOYHBIC NIyMBbl, paguanus M T.IL.).
Ananrtanus opraHu3Ma deloBeKa K (akTopaM OKpykaromed cpensl. [IpuHIMTIBI
¢dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Guzndeckas akTUBHOCTb U 3/I0POBbE.
brnoxnmMmueckue actekThl PAlUMOHAJIbHOI'O NUTAHHWA

JlaboparopHble 3aHATHS

Ne 3 «YMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusiHue abnotudecknx (pakTopoB Ha YeIOBEKa» (B KaueCTBE TPUTTEPOB, CHIKAIOIINX
paboTOCTIOCOOHOCTh,  WCMOJB30BATh  YCIOBUS  OCYIIECTBICHHS  MPO(ECCHOHATIBLHOU
JESTEeNbHOCTH: IIIyM, TEMIIEpaTypa, pu3ndecKast Harpy3ka u T.1.)

Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Ceneknus

Coneprxkanue yaueOHOro Marepuasia

Cenekiusi Kak HayKa W mpolecc. 3apokKJICHHE CeJeKIMU M aoMmecTukanus. Yduenue H. U.

OK-01, OK-02,
OK-04, OK-07
IIK 1.3
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KaK HayKa M IIpOIecC

BaBuioBa o 1meHTpax MHOrooOpasvsi M TMPOHUCXOXKIEHHUS KyJIbTYPHBIX pacTeHuid. LleHTps
MIPOUCXOXACHNUS JIOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMMm. COBpEMEHHbBIE METO]IbI
cesiekMu. MaccoBblit

U WUHIUBUIYaJIbHBIH OTOOpBHI B CEJNEKIUU PACTEHUH M >KUBOTHBIX. OLIEHKAa 3KCTepbepa.
bauskoponcTBeHHOE CKpeluBaHue — MHOpUIUHr. Yuctass nauHusA. CKpelMBaHUE YHCTBIX
muand. [ereposuc, ninm ruOpugHas cwia. HepoicTBeHHOE CKpeulMBaHHE — ayTOPHIMHT.
Otnanénnas rubpuamsauus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4eHue
ITOJIMILIONAOB. JIOCTH>XKEHUS CEJIEKIIMN PACTEHUH, J)KUBOTHBIX M MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTUU

buorexHonoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3AAHMS
pexomOunanTHOU JIHK m Tpancrennbix opranm3moB. Kierounas umxenepus. Kierounsie
KYJIBTYPBI. MuKpoKJIOHaJIbEHOE pa3MHOXKEHHE pacTeHM. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE U ITUYECKHE
npo6aembl. 'MO — reHeTnuecku MOAM(PULIIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
buorexnonorun
B )KM3HHU U npodeccun

HpO(l)eCCI/IOHaJ'[bHO OPUEHTHPOBAHHOE€ COIECPKAHUEC (conepmaﬂne NPUKJIATHOI'O

MO/1YJIfA)

OCHOBHBIE HaNpaBICHUSI COBPEMEHHONW OMOTEXHOJIOTHH B MPOGECCHOHATBHON ACITEIbHOCTH
yeoBeKa. Merto bl OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa
OHMOTEXHOJIOTHYECKUX

M TEHETHYSCKHUX OJKCIEpUMEHTOB. IIpaBuia moWcka W aHaiM3a OHMOIKOJIOTHYCCKOM
uHpOpMauu

U3 Pa3IMUYHBIX UCTOYHMKOB (HayyHass U yueOHO-Hay4Has JIMTEpaTypa, CpeACTBa MacCOBOH
uHpopManuu, cetb IHTEpHET U ApyTHe)

[IpakTHyecKoe 3aHsITHE

Ne 13 Keiicel Ha aHanu3 UHQOPMAIMK O HAYYHBIX JOCTH)KEHHUAX B 00JACTH T€HETHUYECKHUX
TEXHOJIOT U, KJIETOYHON MH)XCHEPUHU, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeAcTaBleHUE PE3YIbTAaTOB pEIICHUS KEWCOB (BBICTYILICHUE C
MIPE3CHTALINECH )

Pa3zgen 11. Pemienue k

eiicoB B 00J1aCTH OMOTEXHOJIOTHIA

Tema 11.1.1.
buorexnonoruun
B MMPOMBIIIJIEHHOCTH

IIpodeccuonaibHO OpHEHTHPOBAHHOE cojep:KaHue (coAep:KaHUe TPHUKJIATHOIO
MO/1YJIfA)

Pa3BuTHe nMpoMBIIUIEHHON OMOTEXHOJIOTHI U €€ MPUMEHEHUE B JKU3HU UYEIOBEKa, MOUCK U
aHanu3 UH(POPMALIMK U3 PA3IMYHBIX UCTOYHUKOB (HaydHas U yuyeOHO-Hay4yHas JIUTEparypa,
CpeacTBa MaccoBoil HH(popMalu, cetb IHTepHeT u apyrue)

OK-01, OK-02,
OK-04, OK-07
K 1.3
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[IpakTrueckue 3aHATUS 2
Neo 15 Keiicel Ha aHanu3 wHQOpPMAIMK O PA3BUTHHU MPOMBIIUIEHHON OHOTEXHONOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBleHUE pPE3YJIbTAaTOB pEIIEHUs KEWCOB (BBICTYIUIEHUE C
MIPE3EHTALINECH )
Tema 11.1.2. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAep:KaHHe (coaep:KaHHe MPHUKJIATHOTO 2
CornuanbHo- MO/1YJISA)
OTUYECKUE aCIEKThl | DTHUYECKUE aCIIEKThI Pa3BUTHSI OMOTEXHOJOTUM U IPUMEHEHUE UX B )KM3HU YEJIOBEKA, TTOUCK
OMOTEXHOIOTHH U aHanu3 wWHQOpPMAMM W3 pa3IMYHBIX HCTOYHMKOB (HAaydHas MW YydeOHO-HaydHas
JIUTEpaTypa, CpelcTBa MaccoBoi mHpopMaiu, cetb HTepHET U 1pyrue)
[TpakTuueckue 3aHsATHs 2
Ne 15 Keiicel Ha aHanmu3 HHPOPMALIUU 00 STUIECKUX ACMIEKTaX PA3BUTHSA OMOTEXHOJIOTHH (10
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBleHUE pPE3YyJIbTAaTOB pEIIEHUs KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALINECH )
Tema 11.1.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHe (coaep:KaHHe MPHUKJIATHOTO 2
buortexnonoruu MO/1YJIs1)
U TEXHUYECKHUE PazButne OMOTEXHONOTMH C TPUMEHEHHEM TEXHHUYECKUX CHCTeM (OMOMHKEHEepHs,
CUCTEMBI OouonH(popMaTuka, OMOHMKA) W WX NPUMEHEHHUE B JKU3HU YeNOBEKa, MOWCK U aHalu3
uHpOpMAMM W3 PpaA3IMYHBIX HCTOYHHKOB (HAaydyHass W ydeOHO-HAaydHas JIMTepaTypa,
CpeacTBa MaccoBoil nH(popMalyu, cetb HTepHeT u apyrue)
IIpomeskyTouHasi arTecTanus (1uddepeHIMPOBAHHBINA 3a4€T) 2
Bcero: 72
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3. YciaoBus peajn3anuu NporpaMMbl 0011e00pa3oBaTeIbHON JUCHUILIHHbBI

3.1. [Ins peanu3anvud MNPOrpaMMbl JUCHUIUVIMHBI [TOJKHBI OBITh
NpeayCMOTPEHbI CeAyIINe criequalbHbIe OMEIeHHS

Kabuner «buonocuu», ocHalleHHbI 00OpyJq0oBaHUEM: MeOemb, J0CKa, ME,
HaIJSIIHBIE TIOCOOMS (KOMIUICKTHI YYCOHBIX TaOJMIl, IUIAKATOB), TEXHUYCCKUMU
cpeacTBaMu OOYYEHHS: KOMIBIOTEp C YCTPOWCTBAMHU BOCIPOW3BENEHHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-IIPOEKTOP € IKPAHOM, YKa3Ka-MPE3eHTEP ISl PE3EHTALHIA.

JlaGopartopusi, OCHaIIeHHass OOOPYIOBaHMEM I TPOBEACHUS 3aHATHI:
MUKpPOCKOIIBI, CEKYHJIOMEp, TOHOMETp, JaboparopHas mocyaa (TpoOupKH,
MOJICTaBKU JIJIsi MPOOUPOK, MUHIIETHI, IECOK, CTYNKU C MECTUKaMU, MPEIMETHbIE U
MOKPOBHBIE  CTEKJA,  CTEKJSIHHbIE  TAJOYKH,  MPEenapoBajbHbIE  HWIJIbI,
¢dbunpTpoBasibHas Oymara (candeTku), CTaKkaHbl) THUIEPTOHUYECKHN pacTBOP
xjopuna Hatpus, 3%-HbId pacTBOp MEPOKCHJA BOJOPOJAA, pacTBOp Hoaa B
HOAMCTOM KallMH, TJIMIEPHUH, KIyOHU KapToQens, JHUCT 3J0€U KaHAJCKOH, IO
psOMHBI OOBIKHOBEHHOH (PSOMHBI WIIM TOMATa), IyK PEemyaThlid, pa3BeICHHBIE B BOJIE
TIPOMKAKH);

3.2. UapopMmaniuoHHOEe 0OecniedeHre peaTu3auu NporpaMmbl

1. Jns peanmusanu mporpamMmbl OMONIMOTEYHBIM (GOHI 00pa3oBaTEIbHON
OpraHU3alMHA JTOJDKCH MMETh TMeYaTHBIC W/WIIM 3JIEKTPOHHBIC 00pa3oBaTEIbHBIC H
WH)OPMAITMOHHBIC  PECypChl, PEKOMEHAOBAHHBIC [IJI1  HWCIIONB30BAaHUS B
o0pa3oBaTeNpHOM IMpoIIecce, HE CTapIiie MATH JIET C MOMEHTA U3/IaHMUA.

2. Pexomennyemsbie nevyaTHbIe W3JIaHUs 1o peanu3anuu
o01reo0pa3oBaTebHON  JUCHUIUIMHBI ~ TMPEJACTAaBICHBI B METOJUYECKUX
PEKOMEHIAIUSX TI0 OpPTraHu3aIui O0yUeHHUS.
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4. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOCHUSA 0011e00pa3oBaTeIbHOIM
AMCUMILTMHBI

KOHTpOJIb H OI€HKa PC3YyJIbTaTOB OCBOCHUS 06H1€06pa30BaTGHBHOﬁ JUCTTHNITIINHBI

PACKpBIBAKOTCS

qyepe3

AUCHUILIMHAPHBIC

PE3YJIbTATHI, HaIIpaBJICHHLIC Ha

dbopmupoBaHre 00X U MPO(HECCHOHATBHBIX KOMIETEHITUHN 1O pa3aesiaM U TeMaM

coJiepKaHusl y4eOHOTro MaTepuara.

Oo0wmas Pa3nen/Tema Tun oleHOYHBIX MepONPUATHIA
KOMIIETEH
uus
Pa3znen 1. buosorus kak KonTponbhas pabota “MonexkynsipHbIil ypOBEHb
HayKa. 7KuBbIe CHCTEMBI H | opraHM3alliy )KHBOTO”
HX OpraHu3anus
OK 02 Tema 1.1. 3arnonHeHne TaOIHIIBI C OTMCAaHUEM METO/I0B
buonorus MUKPOCKOIIUPOBAHUSA C UX JIOCTOMHCTBAMU U
B cucTeMe Hayk. O0mas HEIOCTATKAMH.
XapAKTCPUCTHKA AUSHI 3anonHenue Tabnuiel «Bkiaa yueHbIX B
pa3BUTHE OHOJIOTUI
OK 02 Paznen 2 Xumunuecknid 3anoJIHeHUE CPaBHUTEIILHOM TaOJIUIIBI CXOCTBA
COCTAB U CTPOEHUE KJIeTKH | ¥ Pa3Iu4Mii )KUBOTO U HE )KUBOTO
OK 01 Tewma 2.1. ®poHTaIBHBIN OITPOC
OK 02 XUMHUYECKHUI COCTaB KIETKH. ([[oarotoBKa YCTHBIX COOOIICHHI ¢ Ipe3eHTanen
OK 04 Boza BrlnonHenuye U 3amura 1a00opaTopHbIX padoT:
1 MUHCPAJILHBIC BEILCCTEA «Onpenenenue Butamuaa C B IpoIyKTax
MUTaAHUS,
«unpodpunpHO-rHAPOHOOHBIE CBOWICTBA
JTUTUI0BY»
OK 01 Tema 2.2. OuenuBaemas IMCKycCus 10 BOIIPOCaM JIEKIIUU
OK 02 buonoruyeckn BaxxHbIe Pa3paboTka MeHTanbHON KapThl IO
OK 04 XUMHHCCKUC COCAMHCHNA |k paconduKanny KIETOK M UX CTPOSHHIO Ha PO- U
AYKapUOTHYECKUX U IO I[apCTBaM B MUHU TPYIIaX
Boinonnenue u 3amura JiabopaTOpHBIX padoT:
«CTpoeHue KJIeTKH (pacTeHus, 5)KUBOTHBIE, TPUObI)
Y KJICTOYHBIC BKITFOUCHUS (Kpaxmall,
KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIACTHI ),
«[IponunraeMocTb MEMOpPaHBHI (I1JIA3MOJIN3,
JIETIa3MOJIU3)»
OK 01 Tewma 2.3. OpOHTANBHBIN OMPOC
OK 02 CrpykrypHO- Pazpabortka rioccapus
bynximonanbHas Penienve 3a1a4 Ha ONPENEICHUE

OpraHu3anus KJICTOK

MMoCJICA0BATCIIbHOCTU HYKJICOTU OB
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OK 01 Paznean 3. OpoHTaIBHBIN OMPOC
OK 02 KuzHenessTeJJbHOCTD Tect «IIpomeccsl MATpUYHOTO CUHTE3a»
KJIETKH Pemrenue 3amay Ha onpeneneHue
MOCJIEI0BATETLHOCTH aMUHOKUCIIOT B MOJIEKYJIE
Oenka
Pemenue 3aa4 Ha onpeneneHue
MOCIIEI0BATEILHOCTH AMUHOKHUCIIOT B MOJIEKYJIE
Oenka B Cilydae M3MEHEHHs ITOCIIEeI0BATEIbHOCTH
Hykaeotuaos JJHK
OK 02 Tewma 3.1. OpoHTaNIBHBIN OIIPOC
OK 04 OG6MeH BellecTB [ToarotoBka yCTHBIX COOOIIEHUN C
1 IIPEBPALLCHUC SHEPTUH | ipesenTanueit (BUpYCHBIE M GaKTEpUATbLHbIE
B KJICTKE 3abosieBanus. OOIIME TPUHIIUTIBI UCITOJIB30BAHUS
JIEKapCTBEHHBIX BemiecTB. OCOOCHHOCTH
MPUMCHCHHS aHTUOMOTUKOB)
OK 02 Tewma 3.2. ®poHTaIBHBIN OMPOC
buocunres Oenka 3anonHeHe CPaBHUTEILHOM TaOIHIb]
XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
OK 02 Tema 3.3. OO6cy:xneHre o BOmpocam JISKIHH
OK 04 Bupycer Pa3paboTka 1eHTHl BpeMEHU KU3HEHHOTO 1IMKJIa
Pa3nea 4. PazmHoxkxeHune u KouTtponbHas pabora "Ctpoenue u GyHKIHA
HHAUBHUIYaJbLHOE Pa3BUTHE | OpraHu3mMa”
OPraHu3MOB
OK 02 Tema 4.1. OneHuBaemast TUCKyCCHS
OK 04 JKM3HEHHBII LKII KICTKA | Pa3paboTKa MEHTAIbHOI KapThl TKAHEH, OPraHOB
Y CHCTEM OpraHOB OPraHU3MOB (pacTeHus,
KUBOTHBIE, YEJIOBEK) C KPaTKOM
XapaKTePUCTUKON UX QYHKIIMI
[ToarotroBka u MpeaCTaBICHUE YCTHBIX
COOOIICHUH C Mpe3eHTanue (MMMyHHTET,
MH(EKIIMOHHBIC 3a00JIeBaHUs, ITHIEMUH,
BaKIMHALIMSI)
OK 02 Tema 4.2. OpoHTANIBHBIN OIIPOC
DopMbl pa3MHOKCHHUS 3amoHeHne TabIUIBI C KPATKOM
OprafusmMoB XapaKkTEPUCTHKON U puMepaMu hopm
Pa3MHOXKEHHUS OPTaHU3MOB
OK 02 Tewma 4.3. Pa3paboTka J1IeHThI BpeMEHU C XapaKTepHUCTUKOM
OK 04 WNunuBuyanbHOE PasBUTHE  (3TarioB OHTOTEHE3a OTICTBHOMN CpyIIOn
OpraHU3MOB

KHBOTHBIX U YEJIOBEKa 110 MUKPOTPYIIIIaM
Tect/onpoc
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OK 02
OK 04

Pa3pea 5.
HacJaeacTBeHHOCTDL U
U3MEHYMBOCTH OPraHU3MOB

CocraBneHue KU3HEHHBIX ITUKIIOB PACTCHH 110
otnenaM (MOXOBUIHBIEC, XBOIIEBUIHBIC,
MManoOpPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02

Tema 5.1.
3aKOHOMEPHOCTH
HACJIEJOBAHUS

Pa3pabotka rioccapust
Tecr

OK 02
OK 04

Tema 5.2.
CrerieHHO€e HACIEIOBAHNE
MIPU3HAKOB

@pOoHTaIBHBIN OIPOC

TecT o Bompocam JieKuuu

Pewrenue 3aiau Ha onpeneneHue BEpOATHOCTU
BO3HUKHOBEHMUSI HACJIC/ICTBEHHBIX MPU3HAKOB
IIPU MOHO-, JIU-, IIOJTUTUOPUTHOM U
AHATM3UPYIOIIEM CKPEIIMBAHUU, COCTABICHUE
TEHOTUITMYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Tect

Pazpabotka rimoccapus

Pemenue 3a1a4 Ha onpeeneHne BEpOSATHOCTH
BO3HHKHOBEHUS HACJIC/ICTBEHHBIX ITPU3HAKOB
IIPY pa3IMnYHBIX TUIAX B3aMMOJICHCTBHS T'€HOB,
COCTaBJICHUE T€HOTUIIMYECKHUX CXEM
CKpELIMBaHUS

OK 01
OK 02
K 3.1

Tema 5.4.
T'eneTuka uesoBeka

Tect

Pazpabotka rimoccapus

Peienue 3a1a4 Ha onpe/esieHne BEPOSATHOCTH
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB
IIPY CLETUICHHOM HAcJeJJ0BaHUH, COCTABJICHHE
TeHOTUIMYECKUX CXEM CKPEIBAHUS

OK 01
OK 02

Pa3zagen 6. DBoronmuoHHAasA
omoJsiorus

Tect

Pazpabortka rioccapus

Pemenue 3aga4u Ha onpeiesieHre BEPOSTHOCTU
BO3HUKHOBEHMS HACJIEJCTBEHHBIX MPU3HAKOB,
CIICIUIEHHBIX C ITOJIOM, COCTaBJICHUE
FEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema 6.1.
OBOJIOLMOHHAS TEOPUS
U €€ MECTO
B OHOJI0TUN

Tect

Pazpabortka rioccapus

Pemenue 3agau Ha onpeienieHre BEpOSITHOCTH
BO3HUKHOBEHHMS HACIEICTBEHHBIX MPU3HAKOB,
KCIOJIb3YsI METObl TCHETUKH YEJIOBEKA,

COCTAaBJICHHUC I'CHOTHUIINYCCKUX CXEM CKPCIIHBAHUA

[ToaroroBka yCTHBIX COOOIICHHI ¢ Ipe3eHTalUen

O HaCICACTBCHHBIX 3a00J1€BaHUIX YETOBEKA

OK 01

Tema 6.2.

Tect
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OK 02 MukposBoronus Pemenue 3aiay Ha onpeeneHre TuIa MyTaluu
OK 04 IIpU [Iepeiaye HACIEICTBEHHbBIX IPU3HAKOB,
COCTaBJICHUE TEHOTUITUYECKUX CXEM CKPEIIMBAHUS
OK 01 Tema 6.3. Tecr
OK 02 Maxkpo3Bontonus Pa3pabotka rioccapust
Pemenue 3ana4 Ha onpeseneHne BO3MOKHOTO
BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB 10
CEJIEKIIMH, COCTABIICHUE T€HOTUITUYECKUX CXEM
CKpEIIMBAaHUS
Pa3nen 7. BosnukHoBenune u | KontponbsHas padora “TeopeTrnueckue acieKThI
pa3BuUTHE )KM3HU HA 3emJie | HBOJIFOLMU KU3HU Ha 3emuie”
OK 02 Tema 7.1. OpOHTANBHBIN OMPOC
OK 04 3apoxeHne Pa3paboTtka neHTBI BpeMEHU pa3BUTHUS
H PasBUTHC XKHUSHH SBOJIIOLIMOHHOTO YYEHHS
OK 02 Tema 7.2. OpOHTANBHBIN OMPOC
Cucrema OpraHuYecKOro Mupa. Pa3zpabortka rioccapus TEepMHUHOB
[IpoucxoxaeHue yenoBeka —
AHTPOIOTEHE3
OK 02 Tema 7.3. OueHuBaemasi JUCKyCCUs
OCHOBHBIE CTaJJMM 3BOJIIOLUH Pa3zpabortka rioccapust TepMHUHOB
YyeJioBeKa
OK 02 Pasnen 8. Opranusmsel u OpOHTANBHBIN OMPOC
OK 04 OKpY:Kalolas cpeaa [loaroroBka u npeacTaBiIeHUE YCTHOTO
COOOIIIEHUS U JIEHThl BpEMEHH BOSHUKHOBEHHUS U
Pa3BUTHSA KUBOTHOTO M PACTUTEIHLHOTO MHUPA
OK 02 Tema 8.1. ®poHTaTIBHBINA OITPOC
OK 04 Okonorust Pa3zpaboTka neHT BpeMeHU 1 MEHTaJIbHBIX KapT Ha
Kak Hayka. Cpesbl KU3HH. BBIGOD:
Dkonorudeckue GaKkTopsl «y » g
BOJTIOIIMSI COBPEMEHHOT0 yenoBeka”, “Bpems u
IyTH pacceleHus YeaoBeKa 1o Iianere”,
“Bnusiaue reorpaduuecKkon cpepl Ha
Mopdooruro u GU3NOIOTHIO YeITOBEKA ™,
“UeoBeyeckue pacel”, 00CyKIeHUE
OK 01 Tema 8.2. KonTponbHast pabota “TeopeTnyeckue acreKkThl
OK 07 DKOJIOTHYECKHUE SKOJOTHI
K 3.1 XapaKTEPUCTUKU MOMYJISLN
Pa3nen 9. CoobmecrBa u Tect 1o 3xoI0rU4YecKUM PaKkTopam U cpeaam
IKOJOTHYECKHEe CHCTEeMbI KU3HU OPTaHU3MOB
OK 01 Tema 9.1. CocTaBiieHue cxeM KpyroBopoTa BEIIECTB,
OK 02 CooO1mecTBa OpraHu3MoB, HCIOJIB3YS MaTepHallbl JEKIUU
OK 07 KOCHUCTEMBI Penrenue nmpakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX
IIK 3.1 3a[aHUi TI0 IEPEHOCY BEIeCTBA U SHEPTUU B

9KOCHUCTEMAax C COCTAaBJICHHUC TpO(I)I/ILIGCKI/IX Lerei u
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nupamMul 6MOMacchl U SHEPTUU

OK 01 Tema 9.2. OuenuBaemas 1MCKyccus

OK 02 [IpupomHbIE 2KOCUCTEMBI  |Tect

OK 07 Perenue nmpakTuKo-opueHTUPOBAHHBIX

TIK 3.1 pacyeTHBIX 3a/1a4 Ha OINpeJieSICHUE TUIoIA N
HaCaXJICHUM JJII CHIDKCHHSI KOHIICHTPAITMH
YIJIEKUCIIOTO ra3a B aTMoc(epe CBOero peruoHa
MIPOKUBAHUS

OK 01 Tema 9.3. OueHnBaemasi JUCKYCCHUs

OK 02 Brocgepa —

OK 07 riodanpHas

K 3.1 IKOCHUCTEMA 3eMIIH

OK 01 Tema 9.4. Tect

OK 02 BrustHue aHTpONOTreHHBIX

OK 07 dakTopoB Ha Ouochepy

IIK 3.1

OK 01 Tema 9.5. Pemenue npakTuKo-OpueHTUPOBAHHBIX

OK 02 Biusinue conmanbHo- pacyeTHBIX 3a/1a4

OK 07 HKOJIOTHYECKUX (DaKTOPOB HA

K 3.1 3JI0POBBE YETIOBEKA

Paznea 10. Cenexnns KontponbHas pabota
OPraHu3MoOB, OCHOBBI
OMOTEXHOJIOTHH

OK 01 Tema 10.1. OueHnBaemasi JUCKYCCHUs

OK 02 Cenexist Tect

OK 07 Kak HayKa H Ipolecc PelieHre NpakTUKO-OPHEHTUPOBAHHBIX

K 3.1 pacyeTHBIX 3a/1a4

OK 01 Tema 10.2. OuenuBaemas 1MCKyccus

OK 02 OCHOBBI OMOTEXHOJIOTHH | Tect

OK 07 Pemenue npakTuko-opueHTUPOBAHHBIX

TIK 3.1 pacyeTHBIX 3a/1a4

OK 01 Tema 10.3. OuenuBaemas 1MCKyccus

OK 02 buorexnonoruu TecT

OK 07 B JKM3HU U IpOGeccun Pelenne MpakTHKO-OPUEHTHPOBAHHBIX

TIK 3.1 pacyeTHbBIX 3a/1a4

Pa3nen 11. Pemenue keiicoB |[KoHTposbHas pabora
B 00J1acTH OMOTEXHOJIOT M

OK 01 Tema 11.1.1. buotexnonorun |OueHnBaeMasi JUCKYCCHS

OK 02 B ITPOMBIIIIJICHHOCTH TecT

OK 07 Pemenue npakTuko-opueHTUPOBAHHBIX

TIK 3.1 pacyeTHBIX 3a/1a4

OK 01 Tema 11.1.2. OueHuBaemasi JUCKYCCHUs
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OK 02 ConuanbHO-3TUYECKHUE Tect

OK 07 aCIeKTbl OMOTCXHOJIOTUN | PereHue pakTHKO-OPHEHTHPOBAHHBIX
K 3.1 pacyeTHBIX 3a/1a4

OK 01 Tema 11.1.3. buorexnonorun |OueHnBaeMasi JUCKYCCHS

OK 02 U TEXHUYECKUE CUCTEMbl  |Tect

OK 07 Pelenue nmpakTuKo-OpuEHTUPOBAHHBIX
TIK 3.1 pacyeTHbBIX 3a/1a4
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