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PaGouas nporpamma yuenoro npeamera «buoiorus» paspaboTaHa Ha OCHOBAHUM;

— ®epepanbHOIO roCcyapcTBEHHOTO 00pa30BaTEeILHOTO CTaHaapra cpeaHero
IPO(ECcCHOHATLHOTO  00Pa3soBAHHS,  YTBEPXKASHHOTO NpuKa3oM MHUHHCTEPCTBA  MPOCBEILECHUS
Poccniickoit @eneparnn «24» despans 2025 r. Ne 138 no crenmamsrocta 09.02.11 Paspabomxa u
Ynpaeienue npozpammHubim obecneyenuem,

— @DexepalbHOrO  rocyJapCTBEHHONO — 06pa30BaTENbHOTO CTaHJgapTa CpeaHero oOLEro
obpazosanus (PI'OC COO), yTBepKHEHHOTO Munobpuayku Poccun 17 mas 2012 roma Ne 413
(mocnenHss penakums);

— QenepanbHOl 06pa3oBaTenbHON TPOrpaMMb cpenrero obmero obpazoBanus (OOII COO),
YTBEPXKACHHONM MuHHCTEpcTBOM IpocBemmenust Poccuiickoit Oenepanuu 18 mast 2023 roma Ne 371 (¢
UBMEHeHUAMU,); )

— YuebHoro nnana ouHo# (Gopmel o6yuenus no crnemmansaoctd 0902 1] Paspabomrxa u
ynpasnenue npoepammHeim obecneyenuem, yTBEPKICHHOTO « ﬁ » 24 2026T.

— Paboue#t nporpamMmer BocmuTaHUS 10 CHEUHANBHOCTH 09.02.11 Paspabomka u ynpasneHue
Npo2pamMmHsim obecneveHues, yTBEPIKACHHOM « & » ©2 2026 ’

C yuemom:

—IIpumepHo#t paGoueil mporpammer obmeobpasosaTensHOi  aucuuIaEEl  «Bronormsay s
IPO(ECCHOHATLHBIX 00PA30BaTENBHEIX OPraHH3aIKEH (paccMoTpeHa Ha 3acenanuu Ilefaroruyeckoro
cosera @PI'BOY AIIO UPIIO mporoxon Ne 13 oT «29y ceHTs0psa 2022 r.; yIBepKaeHa Ha 3acelaHUU
CoBeTa Mo OIIEHKE COMEPKAHHUS M KAUeCTBA TIPUMEPHBIX pabo4uX mporpamMMm 0611e06pa3OBATENBHOTO 1
COLANBLHO-TYMaHHTAPHOT0 IIMKJIOB CPEHETO MPOGECCHOHATBHOIO 06pa3soBaHus OT «30 HOs10pst 2022 1.
ITpotokomn Ne 14).

PazpaboTunk:
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KaHJ. 5KOH. HayK A.A. Bnagpikuy
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1ITACHOPT PABOYEM ITPOI'PAMMBI
YYEBHOI'O IPEJIMETA «bUOJIOI'US»

1.1 ObaacTp npuMeHeHHs1 pado4eil NPOrpaMMbl

[Iporpamma yueOHOro mpenmera «buonoeus» SBISETCS 4YacTbio 0011e00pa30BaTEILHOTO
y4eOHOro IMKJIa MporpaMMbl MOATOTOBKH CHEIHATUCTOB CPEIHEr0 3BEHA M0 CHEIMAIbHOCTH CPEIHEro
npodeccuonansHoro obpaszoBanusi: 09.02.11 Paspabomka u ynpasnenue npocpammubiM obecnedenuem

mexHono2uyecko2o npoduis mpodhecCHoHaTHFHOr0 00pa3oBaHUs.

1.2 MecTto y4eOHOro npeamMera B CTPYKType OCHOBHOM npogeccnoHaJbHOi 00pa3oBaTeIbHOM
NpPOrpaMmbl
«buonorusi» dABnAeTcs y4eOHBIM MpEeAMETOM M3 00s3aTeabHOW NpeaMeTHOH olnactu
«EctectBenHo-Hayunble npeamers» GI'OC cpennero obuiero o6pazoBaHusl.
VYpoBeHb ocBoeHus yueOHoro npeamera B coorBercTBuu ¢ GI'OC cpennero obmero o0pa3oBaHus
0a30BbIN.
Ocoboe 3HaueHune yueOHbIH mpeamer numeet npu ¢popmupoBannu u pazsutiu OK 01, OK 02, OK

04, OK 07, IIK 1.2.

1.3 Hean n 3aga4yu y4eOHOro mpeaMera — Tpe0OBaHUSI K pe3y/JbTaTaM OCBOECHHS Yy4eOHOIo
npeaMera
Heab yuyeOHOro mnpeaMera — OBJIAJEHHE OOYYAIOUIUMHCS 3HAaHUSAMH O CTPYKTYpHO-
(GYHKIMOHATBHON OpraHU3alMM *KHUBBIX CUCTEM PAa3HOIO paHra M MpUoOpEeTeHHE YMEHUH HCII0JIb30BaTh
OTHU 3HAHUA JIA I'PaMOTHBIX I[GI\/JICTBI/II\/'I B OTHOIIEHUHU OOBHEKTOB KUBOU npupoAbl U PCIICHUA PA3JIMYHBIX

KU3HEHHBIX TIPOOIIEM.

3agauu yueOHOro npeamera:

— 0CBOEHHE 00YUaIOIMIMMUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUsX, YUCHHUSX,

— 3aKOHaxX, 3aKOHOMEpHOCTAX, TMIOoTe3ax, MpaBUjaX, CIYKallUX OCHOBOW A (OPMUPOBAHUS
IIPEJICTABICHU O €CTECTBEHHO-HAyYHOH KapTHHE MHpa, O METOJaX HAay4yHOIO IMO3HAHMsS, CTPOCHHH,
MHOT000pa3uy U 0COOEHHOCTSIX KHUBBIX CUCTEM PAa3HOTO

— YPOBHS OPTaHU3ALIMH, BBIIAIOIIMXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

— ¢dopMupoBaHre y OOYyYalOIIMXCS TI103HABATEIbHBIX, HMHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipollecce aHajau3a JAaHHBIX O MyTSAX pa3BUTHS B OMOJOTMH HAay4YHBIX B3TJISIOB, UICH U

MOAXOJ0B K M3YYCHHIO KMBBIX CUCTEM pPa3HOro ypOBHS OpraHu3anuu,



— CTaHOBJICHHE Yy OOydJarommuxcs oOmel KyiabTypbl, (PYHKIMOHATFHOW T'PAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSICHATH U OLICHUBATh SBJICHUS OKPYKAIOIIET0 MUPA KUBOW IPUPO/IHI HA OCHOBAHUH 3HAHUN U
OTIBITA, MOJTYYEHHBIX NTPH U3YUYEHUH OMOJIOTHH;

— ¢opmupoBanue y 00y4aronuxcsi yMEHHH HWIUTIOCTPUPOBATH 3HAaYEHHE OMOJIOTMYECKUX 3HAHUI
B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH W

arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHHUC Y6€)KﬂéHHOCTI/I B BO3MOXKHOCTH IIO3HAHUS YEIIOBEKOM KUBOM

IIpUpOAbI, HCO6XO,Z[I/IMOCTI/I 6epe>KHor0 OTHOLICHHUSA K Heﬁ, CO6J'IIOI[€HI/I${ 9THUYCCKUX HOPM

IIpHu IMMPpOBCACHUHU OMOJOrMYECKUX HCCHCHOB&HHﬁ;

OCO3HAaHHE I[EHHOCTH OHMOJOTHYECKUX 3HAHWM [JIs TOBBIIICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;
— MpUMEHEHHEe  NPUOOPETEHHBIX  3HAHUH W yMEHMA B TOBCEIHEBHOM  KHU3HU

JUIS OLICHKU TIOCJIEICTBUN CBOEH EATEIILHOCTH 110 OTHOILIEHUIO K OKpYXaIoLIel cpee,

— c0OCTBEHHOMY 3/I0POBBIO0, 000CHOBAaHUE U COOIOIeHNE Mep MTPODUTAKTUKY 3a00JIeBaHU .



2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA

«BHOJIOT' US»

Koa n naumenoBanue popmupyemMsbix
KOMIIeTeHIN

Hna}mpyeMbIe pe3yJbTaThbl

Oo0mme JucnuninHapHblie
OK 01 Hanuuue  momusayuu  k  obyuenuro  u | [IP6 1. ChopMupoBaHHOCTh 3HAHUH O MeECTE U
Buvioupamv cnocodvr pewenua 3a0ay | TUYHOCMHOMY PA36UMUIO poiu OHOJIOTMM B CHCTEME HAay4yHOTO 3HAHWS,
npogeccuonanvnoi deamenvnocmu | [ omosnocmo K camopazeumuio, | QyHKIMOHAIBHON TIpaMOTHOCTH YeNOBEeKa s
npUMEHUMENbHO K PA3IUUHBIM | CAMOCMOAMENLHOCIU U CAMOONPEOENEeHUI0 pelieHus ’KU3HEHHBIX TIPOOJIEM.
KOHmeKcmam Osnaoenue HABbIKAMU yuebno- | IIP6 2.CPopMuUpOBaHHOCTh YMEHUSI PACKPHIBATH

uccneo008amenbCkou, NPOeKmHoOU U COYUATbHOLUL
oesimenbHOCmU.

B yacT Tpy/10BOr0 BOCIUTAHUS:

— TOTOBHOCTh K TpPYAY, OCO3HaHUE IICHHOCTH
MacTepcTBa, TPYA0II00uE;

— TOTOBHOCTh K AaKTHUBHOM JIEATEIHHOCTH
TEXHOJOTHYECKOM u COITMaJIbHOM
HaIMpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,
IUIAHUPOBATh W CAMOCTOSITENIbHO  BBITIONHSTH
TaKyIo JAeSITeTbHOCTD;

— HHTEepec K pa3InYHBIM cepam
npo¢eCCuOHAIBHON NeATETHHOCTH,
OBnagenne yHHBEPCAIbHBIMH  Y4YeOHBIMH
NMO3HABATEJIbHbIMHU JAeliCTBUAMM:
a) bazosvie no2uveckue Oetcmeust.
— CaMOCTOATEIIBHO ¢dbopMynupoBaTh u

aKTyaJM3UpOBaTh MPOoOIEMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

— }’CTaHaBJ'II/IBaTB CymeCTBeHHLIﬁ HpI/ISHaK N
OCHOBAHUA IJId CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I nu
0000I1IeHHS;

— ONpeaensTh IEIH IeATEILHOCTH, 3a/1aBaTh
HapaMeTpI)I nu KpI/ITepHI/I UX JOCTHUXKCHUS,

coepKaHue OCHOBOIIOJIAraroIuXx
OMOJIOTHYECKUX TEPMHHOB W TIOHATHHA: XHU3Hb,
KJIIETKa, TKaHb, OpraH, OpraHu3M, BHJ,

HOMYJNALNS, SKOCUCTeMa, OuolieHo3, Omocdepa;
MmeTabonn3M (0OMEH BELIECTB U IpeBpallleHue
SHEPTHH), roMeocras (camoperynsuus),
OuocuHTe3 Oenka, CTPYKTypHash OpraHu3anus
KHUBBIX CHUCTEM, JAMCKPETHOCTb, CaMOPETYJISIHNS,
CaMOBOCIIPOU3BEICHUE (penpomyKuus),
HACJIe/ICTBEHHOCTb, M3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs
OpTaHu3aIsl.

ITP6 3.ChopMuUpoBaHHOCTb YMEHHUSI PACKPBIBATH

coJiepKaHue OCHOBOIIOJIAT AFOIIUX
OMOJIOTUYECKUX TEOPUN M THUIOTE3: KIETOYHOH,
XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIOIMOHHOM,

MIPOUCXOXKACHUS )KM3HU U YEJIOBEKa.

P66 4.ChopMUpPOBAaHHOCTh YMEHHUS PacKpbIBaTh
OCHOBOTOJararnue OWOIIOTUYECKHUE 3aKOHBI U
3akoHomepHocTH (I'. Menaens, T. Moprana, H..
Basunora, 3. I'ekkens, ®@. Mrwoumnepa, K. bapa),
TPAHMIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM.
IIP6 S.0IpuoOpereHue ombiTa TPUMEHEHUS
OCHOBHBIX ~ METOJIOB  HAy4yHOro  IIO3HaHUS,




Kon u HaumeHoBanue GopMupyeMbIX
KOMIIETEHIIH i

IInanupyemble pe3yJbTaThl

O01mue

JAucuaunimHapHbie

— BBIABJIATH 3aKOHOMCPHOCTHU W IMMPOTHBOPCUUA
B paCcCMAaTpUBACMBIX SABJICHUAX

— BHOCHTDH KOPPCKTHBLI B JACATCIIBHOCTD,
OIICHUBATh COOTBCTCTBUEC PE3YJIbTATOB LCIIAM,
OIICHUBATHL PUCKU HOCJICIICTBI/Iﬁ JACATCIIBHOCTH,

— pa3BUBaTh KpEaTHMBHOE MBIIUICHHE IPU
pELICHUH KU3HEHHBIX MPoOIeM

0) bazosvie uccredosamenbekue OeUcmsusl:

— BIAJETh HaBbIKAMU y4eOHO-
HCCIIEI0BATEIbCKOM u MPOEKTHOM
JEeSATCILHOCTH, HaBBIKaMU pasperieHus
npobem;

— BBIABIIATH HpI/IqI/IHHO-CJIeI[CTBeHHI)IC CBA3U U
aKTyaJH/ISI/IpOBaTB 3a11aqy, BbIIBUT'AThb FI/IHOT€3y
€e pelIeHMs, HaxOJUThb AapryMEHTBhl  JUIs
JTOKa3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
napaMmeTpsl U KPUTEPUU PEIICHHUS,;

— aHaJII/ISHpOBaTB HOJ'IyLIeHHI)Ie B X0JI€ peHIeHI/H[
3a/la4dl pe3yabTaThl, KPUTUYECKU OIEHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHUSX;

— yYMETh MIEPEHOCUTH 3HAHHS B
MO3HABATEIFHYI0O W MPAKTUYECKYH) 00JIaCTH
JKU3HEICATCIIbHOCTH;

— yMeTI) I/IHTel"pI/IpOBaTI) 3HAHUS U3 pa3HI)IX
MpeIMETHBIX o0acTei;

— BBIIBUTaTh  HOBBIC  MJICH,
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
— CIOCOOHOCTh HX HCIIOIL30BaHUSA B
MO3HABATENHHON M COIUAILHOM MPAKTHKE

npeajiaratb

UCTOJBb3yeMBIX B OWONOTHUH: HAOMIONEHHUS U
OIMCAHUS )KUBBIX CHUCTEM, IPOIECCOB U SBJICHUM;
OpraHu3alliil W TPOBEICHHS OHOJIOTMYECKOTO
9KCIIEPUMEHTA, BbIIBU)KEHUS TUIIOTE3, BBISIBIICHUS
3aBHUCUMOCTH MEXTY UCCIIETyeMBIMH
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEHHBIX
pe3yabTaToB M (OPMYIMPOBAHUS BBIBOJOB C
UCIIOJIb30BAaHUEM HAyYHBIX MOHSTHHA, TEOpHH U
3aKOHOB.

IIP6 6. CHopMUpOBaHHOCTH YMEHUS BBIACIATH
CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KIETOK
OPOKAPUOTH  DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPTraHU3MOB, BUJIOB,
OHOreoleHO30B M JKOCHCTEM; OCOOEHHOCTHU
IpoIeccoB OOMEHa BEHIECTB M IPEBpAIICHUS
9HEpPIruu B KJETKe, (POTOCHMHTE3a, MIIACTHYECKOTO
W DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOAOTBOPEHHMS, pPa3BUTHUS U
pPasMHOXKEHUS,  HMHIUBHIYaJbHOTO  pPa3BUTHUSA
opraHusma (oHTOTEHE3A), 60pBOBI 3a
CYIIECTBOBAHUE, €CTECTBEHHOT'O orbopa,
BHUJI000pa30BaHus, PUCTIOCOOTIEHHOCTH
OpPraHu3MOB K cpele OOWTaHus, BIMSIHUA
KOMIIOHEHTOB ~ JKOCHCTEM, AHTPOITOTEHHBIX
M3MEHEHHH B HKOCUCTEMaX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBPAIICHHE SHEPTHH B
6uocdepe.

P6 7.ChopMupOBaHHOCTh yYMEHHS MPUMEHATH
MOJTyYeHHbIE 3HaHUS ISt 00BSICHEHUS
OMOJIOTUYECKUX TPOIECCOB M SIBICHWH, IS
TIPUHSTHS MPAKTUYECKUX peleHuit B
MTOBCETHEBHON JKU3HU C TIIENBI0 OOECIIeUCHUs
0€30MaCHOCTH CBOETO 3/I0pOBbSI M 370POBBS
OKPYKAIOIIMUX JIIOCH, COOMIOACHHS 30pPOBOTO
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o0pa3a XH3HH, HOPM T'PaMOTHOTO TOBEICHHUS B
OKpYXKaloIlled IPUPOAHON Cpele; IOHMMAaHHE
HEOOXOAMMOCTH  HUCHOJIb30BaHUS  JOCTHKCHUN
COBPEMEHHOM Ouojoruu U OUOTEXHOJIOTHH is
paLMOHAIBHOTO IPUPOAOIOIB30BaHUS.

IMP6 8. CdopmMupoBaHHOCTH YMEHHS peIIaTh
OHoJI0rn4ecKue 3aJ1a4H, COCTaBJISITh
TEHOTUIIMYECKUE CXEMBI CKPEIIMBAHUS

JUIsL pa3HBIX TUIIOB HAcJEJOBAaHUSA HPU3HAKOB Y
OpPraHM3MOB, COCTaBIISITb  CXEMBl  IE€peHoca
BEIIECTB U DJHEPruM B DHKOCUCTEMax (Lenu
IUTaHUS, TUIIEBbIE CETH).

I1P6 9. ChopMUpPOBAaHHOCTD YMEHHN KPUTHIECKU
olleHUBaThb  HMH(OpManuil  OGHOIOTHYECKOTrO
COJIEp’KaHusl, BKIIOYAIOUIYI0  IICEBJOHAYYHbIE
3HaHUS M3 PaA3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBoi MH(pOpMalMM, HAay4YHO-TIONYJIspHbIE
MaTepHuaibl);  MHTEPIPETUPOBATb  ITHUECKUE
aCIeKThl ~ COBPEMEHHBIX  MCCIEAOBAaHHN B
ouoioruu, MEIUINHE, OMOTEXHOJIOTHH;
paccmMaTpuBaTh  IVIOOAJbHBIE  JKOJIOTHYECKHE
MpoOJIeMbl COBPEMEHHOCTH, (OPMUPOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIHIO.

IIP6 10. ChopMHUpOBaHHOCTh YMEHHH CO3/1aBaTh
COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE Ouoyiornyeckoil uHbopMaluu u3
HECKOJIBKUX HCTOYHUKOB, IPaMOTHO
WCIOJIb30BATh MOHSITUIHHBIN anmapar OuoJoruu




OK 02

Hcnonvzoeams cospemennvle cpedocmea
noucka, aHalU3a U UHmMeEpnpemauuu
ungopmayuu, u uHgopmayuonnvle
mexHonocuu 01 6bINOJIHEHUA  3a0ay
npogheccuonanvnoil desasmenbHocmu

T'omoenocms K camopazeumuio,
CAMOCMOSAMENbHOCIU U CAMOONPEDETIeHUIO

Oceoenubie 00YYAIOWUMUCT MeACnpeOMemible
NOHAMUSL U YHUBEPCAbHbIE YUeOHble OelticmBUs.

(pecynisamusnole, no3nasameinbtvle,
KOMMYHUKAMUBHDBLE).

Cnocobrnocmp ux UCNONB308AHUS 8
NO3HABAMENbHOU U  COYUANbHOU  NPAKMuKe,
20MOBHOCIb K CamocmosimenbHOMy
NAAHUPOBAHUIO U  OCYWECMBIEeHUI0  Y4eOHOU
dessmenbHoCmu, opeanuzayuu YuebHo20
compyoHuyecmeda c neoazo2uyecKuMu

PAbOMHUKAMU U CEEPCMHUKAMU, K YYACMUIO 8
nocmpoeruy UHOUBUAYAIbHOU 0OPA308amMeNbHOl
mpaexmopuu.

Osnaoenue HABbIKAMU YuebHo-
uccne008amenbeKou, NPOeKmHol U COYUATbHOLL
oesmenbHOCmU.

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

— cOopMHUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH ¥ OOIICCTBEHHON IPAKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MHPE;

— COBEPIICHCTBOBAaHUE SA3BIKOBOM 51
YUTATeICKOM  KYJIbTYpbl ~ Kak  CpeAcTBa
B3aMMOJICHCTBUS MEXAY IIOJbMU M TO3HAHUS
MUpa;

— OCO3HAHUE [IEHHOCTH HAyYHOU NeATeThbHOCTH,

TOTOBHOCTb  OCYILECTBJIATH  IIPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JeATEIbHOCTh
VMHJUBUIYaAJILHO U B IPYIIIIE;

OBiaieHHe YHHMBEPCAJIBbHBIMM  Y4eOHBIMHU

NO3HABATEJIbLHBIMH J€iiCTBUSIMH:

IP6 1. ChopmMupoBaHHOCTH 3HAHUH O MeECTE U
poiu OHOJIOTMM B CHCTEME HAay4YHOTO 3HAHWS,
(YHKIMOHATBHOW T'PaMOTHOCTH 4EJOBEKa JIJIs
pEelIeHUSs KU3HEHHBIX POOIIEM.

IP6 7.ChopMHUPOBAHHOCTh YMEHHSI TPUMEHSTH

HOJTy4YeHHbIE 3HAHUS TUTSE 00BSICHEHHUS
OMOJIOTUYECKUX TMPOIECCOB W SBICHUM, IS
OPUHSITUS MPAKTUYECKHUX pelieHui B

IIOBCEIHEBHOM JKM3HHM C I€IbI0 00eCIeueHHs
0€30IacCHOCTH CBOET0 370pPOBbSI W 3J0POBBS
OKPY’KaIOIIUX JIIOJIeH, COOJIOIEHUS 3/I0pPOBOTO
o0Opasa >KM3HU, HOPM TPaMOTHOTO IOBEIACHUS B
OKpYKalolllel MPUPOAHON CpeAe; MNOHUMaHHUE
HEOOXOIMMOCTA MCIIOJIB30BaHUS  JOCTHIKEHUH
COBPEMEHHON OHOJIOTMH U OWOTEXHOJOTHUW JIf
paIrMOHAIIBHOTO MPUPOJIONOIb30BaAHUS.

I1P6 10. ChopMHUpOBaHHOCTh YMEHHMH CO3/1aBaTh
cOOCTBEHHBIEC MTUCHbMEHHBIE U YCTHBIE COOOIICHUS
HA OCHOBE OHWoNorMyeckoil HHPOpPMAIMH U3
HECKOJIbKUX HCTOYHUKOB, TPaMOTHO
UCIIONIb30BaTh OHATUIHBIN amnmapar OHoJIoTuu




8) paboma ¢ ungpopmayuei:

— BJAJIETh HABBIKAMH TOJyYeHUs MHPOPMAIUU
W3 HUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIHEHO
OCYIIECTBIISITh MIOUCK, aHAIH3, CUCTEMAaTH3AIHIO
U UHTEpIpeTanuio WHGOPMAIUU PA3IAIHBIX
BUJIOB U ()OPM IPEICTABIICHHS,

— CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (opMaTax C
y4eTOM Ha3HA4YCHUS HHPOpPMAIMK M IIeJIEBOI
ayJMTOpUH, BBIOUpas ONTHMAaIbHYIO (HopmMy
MIPEJICTABJICHHS U BU3YyaTH3aIiH;

— OIEHHMBATh JOCTOBEPHOCTh, JICTHTUMHOCTH
uHpOpMAIIMY, €€ COOTBETCTBUE NPAaBOBBIM U
MOPAaJTbHO-3TUICCKHM HOPMaM;

— HCIIOJIb30BaTh CPEIICTBA WH(POPMAIMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B PEIICHUU

KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3allMOHHBIX  3a7ady ¢  COOJI0EHUEM
TpeOoBaHUI 9PrOHOMMKH, TEXHUKH

0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NMPaBOBBIX M JTUYECKHX  HOPM,  HOPM
nH(OPMAaIIMOHHON 6E30MaCHOCTH;

— BIIQIETh HABBIKAMHU PACIIO3HABAHMS W 3aIUTHI
uHpopManuy, THPOPMALMOHHON Oe30macHOCTH
JMYHOCTH

OK 04
Ipgexmusno  e3aumoodeiicmeosams
padomams 6 KonneKkmuge u KOManoe

u

T'omosHocms K camopazeumuio,
CAMOCMOAMENbHOCMU U CAMOONPEOeNeHUIO;
Ognaodenue HasvlKamu yuebHo-
uccne008amenbekoll, NPOeKmHol U COYUATbHOLL
oesmenbHOCmu

Osianenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) cosmecmHuas 0esmelbHOCMb.

— TMOHUMaTh W WCIOJB30BATh MPEHUMYIIECTBA
KOMaHHOW ¥ WHIMBUYaTbHOU paboTHI;

— TPUHUMATH LEIH COBMECTHOMN NEATEIbHOCTH,
OpPraHW30BBIBATh M KOOPAMHHUPOBATH JCUCTBUS

IIP6 S. IlpuoOpereHue ombiTa NPUMEHEHHUS
OCHOBHBIX  METOJIOB  HAy4yHOro  I1O3HaHUS,
UCTOJb3yeMBbIX B OWONOTUH: HAOMIOJNEHUS U
OIMCAHUS )KUBBIX CHUCTEM, IPOLIECCOB U SBJICHUM;
OpraHu3allil W TPOBEJICHHUS OHOJIOTMYECKOTrOo
9KCIIEPUMEHTA, BbIIBUKEHUS TUIIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXIY UCCIIEyEMbIMU
BEJTMYUHAMU, 00BsICHEHUS MOJTy4YEHHBIX
pe3yabTaToB M (OPMYJIMPOBAHUS BBIBOJOB C
WCIIOIb30BAHUEM HAyYHBIX IOHSTHM, TEOpPHUU W
3aKOHOB




10 €€ JIOCTUKEHUIO: COCTaBIIATh IUIAH JIEUCTBUM,
pacnpenenarb poiad € Y4ETOM  MHEHUU
YYaCTHUKOB o0cyXJaTh pe3ynbTaThl
COBMECTHOH paboThI;

— KOOPJIMHUPOBAaTH M BBINOJIHATH paboOTy B
YCIOBHUSIX  pEaJbHOTO0,  BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— OCYLIECTBJISITh IMO3UTHUBHOE CTPATErHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSIBIATh

TBOPYECTBO u BOOOpaxxeHue, ObITh
MHULMATUBHBIM
Osaanenne YHHUBepPCAJbHBIMHU

PeryJISiITHBHBIMH I CTBUSIMH:

2) npunsimue ceds u Opyaux J1ooel.

— TpPUHUMATh MOTHBBI W apryMEHTBHI JPYIHX
JOZICH TIPU aHAJIN3e PE3YJIbTaTOB JICATEILHOCTH;
— TMpU3HABaTh CBOC IPaBO M TMPABO IPYTUX
JII0/Iel Ha OIIMOKHU;

— pa3BHBaTh CIOCOOHOCTH MMOHUMAaTh MHp C
TTO3UIUH JIPYTOr0 YEJIOBEKA

OK 07

Cooeiicmeosamp COXPaHeHuo
OKpyHcarowent cpeow,
pecypcocoepercenuro, nPUMEHAMb 3HAHUA
00 u3mMeneHuu KaumMama, HNPUHYUNDL
oeperciueozo npouszeoocmaea,
ahpekmueno delicmeosamp 6

upe38bmaﬁubtx cumyayuix

Llenenanpasnennoe  pazeumue  6HymMpeHHell
no3uyuu  AUYHOCMU HA  OCHOBE  OYXOBHO-
HPABCMBEHHLIX YeHHoCmell Hapo0oe Poccuiickoil
Deodepayuu, UCMOpuyecKUx U HAYUOHANbHO-
KYJIbMYPHBIX mpaouyuil, ¢opmuposarue
cucmembl  3HAYUMBIX  YEHHOCIHO-CMbICIIOBLIX
YCMAaHOBOK, AHMUKOPPYNYUOHHO20
MUPOBO33DEHUSL, NPABOCOZHAHUSA, IKOIOSUYECKOLL
KYIbMypsl, CHOCOOHOCMU CMABUMb Yelu U
CMPOUMb HCU3HEHHbIE NIIAHDL.

Osnaoenue HABbIKAMU YyuebHo-
uccne008amenbekoll, NPOeKmHoOU U COYUATbHOU
oesimenbHOCmL.

B yacTH 3K0,10rH4ecKOro BOCIIUTAHUS

— chOopMUPOBAHHOCTH 9KOJIOTHYECKOU
KYJIbTYphl, TOHMMAHHE BIHUSHUS COLUATHHO-

IIP6 S. IlpuoOpereHue omblTa NPUMEHEHHUS
OCHOBHBIX ~ METOJIOB  HAy4yHOro  I1O3HaHUS,
UCTIONb3YeMbIX B OHOJOrMM: HaOMIOJEHUS U
OINMCAHUS )KUBBIX CHUCTEM, IPOLIECCOB U SBJICHUM;
OpraHu3alli W TPOBEJICHHUsS OHOJIOIMYECKOTro
9KCIIEPUMEHTA, BbIIBUYKEHUS TUIIOTE3, BHISIBIICHUS
3aBUCHUMOCTH MEXIY UCCIIEyEMbIMU
BEJTMYMHAMU, 00BsICHEHUS MOJTy4YE€HHBIX
pe3yabTaToB M (OPMYIMPOBAHUS BBIBOJOB C
WCIIOIB30BAHUEM HAyYHBIX TIOHSATHM, TEOpPHUH W
3aKOHOB.

P66 6.ChopMupoBaHHOCTh yMEHHUS BBIICTATH
CYLIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK
MPOKApUOTH  JYKapUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHHU3MOB, BH/IOB,
OMOreollEHO30B M  JKOCHUCTEM; OCOOEHHOCTH




HSKOHOMUYECKHX TIPOLIECCOB HA  COCTOSHHE
NPUPOJHONH M COLMAIBHOM Cpeabl, OCO3HAHUE
r7100aIbHOTO Xapakrepa 9KOJIOTMYECKUX
npobiuewm;

— IUTaHUPOBAHME M OCYIIECTBIICHUE IEUCTBUN B
OKpYy)Xarollled cpele Ha OCHOBE 3HAHMS Lejei
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

— aKTUBHOE HENpUATHE NEHCTBUM, TPUHOCSIINX
BpeJ OKpYXKarouieil cpene;

— yMEHHE MPOrHO3UPOBATh HEOIATONPHUATHHIC
9KOJIOTUYECKUE MOCJICICTBHS
MpeANpPUHIMAEMbIX JIEHCTBUI, MpEeAOTBpallaTh
UX;

— pacupeHue OTIbITa
9KOJIOTHUECKOH HAMpaBICHHOCTH;

ACATCIIBHOCTH

IpoIlecCCOB OOMEHa BEHIECTB W  IPEBpAIICHUS
SHEPruM B KJIETKE, (POTOCUHTE3a, TIACTUYCCKOTO
M DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3BUTHI H
pPa3sMHOXCHHS,  WHIUBUAYAIBHOTO  Pa3BUTHS
Opranm3Ma (oHTOTEHE3A), 00pBOBI 3a
CYIIECTBOBAHHE, €CTECTBEHHOTO orbopa,
BUJ1000pa3oBaHus, pUCIOCO0TEHHOCTH
OpraHu3MOB K Cpele OOWTaHus, BIHSIHUS
KOMIIOHEHTOB ~ 9KOCHCTEM,  aHTPOIIOTCHHBIX
U3MEHCHHH B 93KOCHUCTEMax CBOCH MECTHOCTH,
KPYrOBOPOTa BEIIECTB M MPEBpAIllCHHE YHEPTUH B
ouocdepe.

IIP6 7. ChopmupoBaHHOCTH YMEHUS NPUMECHSTH

HOJTy4YeHHbIE 3HAHUS TUTST O0BSICHEHHSI
OMOJIOTMUECKUX TIPOLIECCOB U  SIBJICHUM, IS
IPUHSATUS MPAKTHYECKUX peleHui B

IIOBCENHEBHON JKM3HH C IEIbI0 00eCIeueHus
0€30MMaCHOCTH CBOETO 3J0POBBSI M 3J0OPOBBS
OKPYKAIOIIUX JIOACH, COOMIOACHUS 30POBOTO
oOpa3a >KH3HH, HOPM TPAaMOTHOTO TIOBEJCHUS B
OKpYXarolle MpUPOJAHON cpele; TOHUMaHUe
HEOOXOIMMOCTH HCIIOJNB30BAHUS  JOCTHKEHNM
COBpEMEHHOW OMONOTMH W OMOTEXHOJOTHHA st
PaIMOHATIBLHOTO MTPUPOJIOTIOIB30BAHUS

IIK 1.2*

Pazpabamvieams 00vekmuvl 6a3 0aHHbIX 6
coomeemcmeuu ¢ pe3yibmamamu anaiu3a
npeomemmoil oonacmu.

3nanusa:

—  o0mmit MOJIXOJT K OpraHu3aIu
MPEJICTABIICHUMA, TAaOJUIl, WHICKCOB U
KJIACTEPOB;

*NuaTencuBHas oOmieo0pa3oBarenbHas MOJATOTOBKA OOYYAIOMIMXCS C BKIIIOUEHHEM KOMITOHEHTa TUCIUIUIMHAPHOW YacTh MpodecCHOHATbHON KOMIETEHIINH, COOTBETCTBYIOMIECH

npodeccuoHaTLHOM HAIIPaBICHHOCTH.




3CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
«BHOJIOT' US»

3.1 O0béM yueOHOTr0 mpeaMeTa U BUAbI y4eOHOH padoThI

Buowt yueonoit pabomot Oovem

uacoe
O0Bbem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOr0 MpeaMeTa 72
B T.4. B (JopMe NPAKTHYECKOIi MOATOTOBKH 38

8 Mom uucne:

meopemuueckoe ooyuenue (YpOKH, JIEKIUH) 34
1abopamopHvle 3aHAMUs 10
npakmudecxue 3aHamust 28
[IpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 12

6 mom qucie.

meopemuyeckoe ooyyerue (YpOKH, JIEKIINH)

4
npakmu4ecKue 3aniamusl 2
6

JnabopamopHbvle 3aHAmusl

KoncyabTanuun -

CamocTosiTesbHasi padora -

[IpoMeskyTouHasi atTecTanusi B popme 1uddepeHIHPOBAHHOIO 3a4eTa B 2 -
cemecTpe




3.2 TemaTu4eckui IVIaH U cofepkaHue y4deOHOro npeamera «buosorus»

HaumenoBanue Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHMu3anMH 1esITeIbHOCTH YpoBenn O0bém B ®opmupyemble
pa3/iesioB M TeM ol0yuyawmmxcs OCBOCHMS yacax KOMIIeTeHIIUH
1 2 3 4 S)
PA3EJI 1 BUOJIOI'USA KAK HAYKA. ’KUBBIE CUCTEMBbBI U UX OPITAHU3ALIUA 1
Tema 1.1 Conep:kanue y4eOHOT0 MaTepuaJia 1
buoJorus B TOM 4HC/Ie TEOPEeTHYECKOT0 00yUeHHus (YPOKU, 1eKyUU) 1
B CHCTEME HayK. Buonorus — Hayka o kuBoi npupoae. CBs3u OHOJOTHH C OOIIECTBEHHBIMH, OK 02
Obmast TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMM HayKamH, Quiocoduei,
XapaKTepHCTHKA penuruei, STUKOU, SCTETUKON W mpaBoM. Ponp Ouomornu B hopMupoBaHun
KU3HH COBPEMEHHOM Hay4HOH KapTHUHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK.
MeTto/1bl TO3HAHUS KUBOW MPHUPOABI (HaOIIOI€HNE, SKCIIEPUMEHT, OIIUCaHUE,
W3MEpeHHEe, KiaacCHU(UKAIUsA, MOJICIMPOBAHUE, CTAaTHCTHYECKas oOpaboTKa 1 1
naHHbIX). JKuBbIe cucTeMbl (OMOCHCTEMBI) KaK MPEeIMET U3ydeHHs] OMOJIOTHH.
OT1nnune XKUBBIX CUCTEM OT HeopraHuyeckoi mpupozsl. CBoiicTBa 6GuocucreM
U uX paszHooOpasue. YpPOBHM OpraHu3aldd OHOCUCTEM: MOJEKYJSIPHO-
TEHETUYECKNHN, KIETOYHBIM, OpPraHU3MEHHBIM, IONYJISUOHHO-BUIOBOM,
HKOCHCTEMHBIH (0MO - re0IIeHOTHYECKHIT ), OrochepHbIi
PA3/IEJI 2 XUMUUYECKHUH COCTAB U CTPOEHUE KJETKH 7
Tema 2.1 Copepxanue yueOHOro Mmarepmuasa

XHMH1ECKHil COCTAB | B 1oy yncite TEOPETHUECKOT0 00y deHus (ypoKU, 1eKyuL)

kJerku. Boga

XVWMHYECKUN COCTaB KIJIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKPOJIEMEHTHI, OK-01
U MHHepaJibHbIe
BelecTBa MHUKpOJIeMeHThl. Boma w MuHepanbHble BemecTBa. DOyHKIMM BOABI M 1 1 OK-02
MHUHEpaJIbHBIX BelecTB B KieTke. [lonaep)kanue oCMOTHYECKOro OasiaHca
Tema 2.2 Conep:xanue yueOHOro MaTepuaJia 3
buosoruyecku B ToM unciie TeOpeTHYecKoro ooyueHus (Ypoku, 1eKyuu) 1
BajKHbIE
benku. CocraB u cTpoeHne O0enKOB. AMHHOKHCIOTHI — MOHOMEpBI OEJIKOB. OK-01
XHMHYeCKHe .
He3ameHuMble M 3aMEHUMBIE AMUHOKHCIOTBHL. AMWHOKHCIOTHBIM COCTaB. OK-02
coeJUHEeHHU .
YPOBHU CTPYKTYpbI O€IKOBON MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, TPETUUHAS OK-04

¥ YeTBEPTUYHAS CTPYKTypa). XUMHYECKUE CBOMCTBA OenkoB. buomornueckue
¢ynkuun OenxoB. DepMeHTH — OMoOJOrHMUecKue KaTaimu3aTopbl. CTpoeHue
dbepmMeHTa: aKTUBHBIM LIEHTP, cyOcTpaTHas crnenududHocTh. KodepMeHThI.
Buramunbl. Otinnaus GepMEHTOB OT HEOPTraHMYECKUX KaTalu3aTOPOB.

YrieBobl: MOHOCAXapuasl (TIIFOKO03a, prb03a U Ae30KCupru003a), Tucaxapuabl




(caxaposa, JaKkTO3a) M MOJHMCaxXapuabl (Kpaxmaj, TJIMKOTEH, IeJIII0JI03a).
buonornueckne  QyHkumm  yrineBojgoB.  JIMmMabl:  TPUTIIMILIEPHIIBI,
dbochommnu b, CTEPOU/IBI. I'uppodunsHO-TUAPOPOOHEIE  CBOKCTBA.
buonornueckne ¢yHkmuu smmuaoB. CpaBHEHHE YIJIEBOJOB, OEITKOB H
JUIKAIO0B KaK UCTOYHMKOB 3Hepruu. Hykmeunoswie kucinotsl: JJHK u PHK.
Hyxneotuapl — MOHOMEpHl HYKIEMHOBBIX KHUCIOT. CTpoeHHE W (YHKIHH
JIHK. Ctpoenue u pynkmun PHK. AT®: crpoenne u pyHKImn

B ToM umciie npakTHYeCcKUX U J1a00PATOPHBIX 3aHATHH

JladoparopHnoe 3ansTue Ne 1
«Omnpenesienue Butamuia C B IPOYKTaX NUTAHUS)

Tema 2.3
CrpykTypHO-
¢yHKuuoHaNbHASA
opraHu3zanms
KJIETOK

Coaep:xanue yueOHOro MaTepuaJia

B ToM unciie TeopeTHUECKOro o0yueHus (ypoKu, JjeKyuu)

R lwW NN

[{uronorus — Hayka o kinerke. Kietounas teopus — npumep B3auMOACHCTBUSA
uzel u GpakToB B HAYYHOM NO3HAHUHU. MeTO/Ibl U3YUEeHHUs KIETKH.

Knetka kak nenoctHas xuBas cuctema. OOLIMe NpU3HaKy KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHa, monekyinbl JIHK kak reHernueckuii ammapar, cucrema
cuHTe3a Oenka. Tumbel KIETOK: SyKapuOTHYECKas U TPOKapUOTHYECKasl.
OcOoOeHHOCTH CTpOeHHsI NpOKapuoTH4Yeckod KieTku. KierouHas creHka
Oaktepuii. CrTpoeHHE JSYKapUOTHYECKOW KIETKH. OCHOBHBIE OTIUYHS
pacTUTENbHON, KUBOTHOW M TpUOHOM KieTkH. IloBepXHOCTHBIE CTPYKTYpHI
KJIETOK— KJIETOYHAas CTEHKa, TJMKOKaIMKC, MX ¢yHKiuu. Ilnazmaruueckas
meMmOpaHa, ee cBoiictBa M (yHkiuu. [luTomnasma u ee OpraHoubI
OnnomemOpannbie opranousl kieTku: JIIC, anmapart ['oabKu, JTU30COMBI.
[TomyaBTOHOMHBIE ~ OpraHOWJBl  KJIETKM:  MUTOXOHJPHMM,  IIJIACTHU]BI.
[IpoucxoxaeHrne MATOXOHIpUN W tuiactua. Buael mmactun. HememOpanHbie
OpPraHOM[Ibl KJIETKU: PUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. OYyHKIIMHA OPraHOWUIOB KJIETKU. BiroueHus. SIapo — peryiaTropHslii
neHTp kietku. CTpoeHue sijpa: siaepHas 000J04YKa, KaproIuia3Ma, XpoMaTuH,
AJIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

B ToM 4nciie NpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIH

JlaGopaTopHoe 3ansitue Ne 2

«CTpoeHue KJIETKW)

CtpoeHue 3yKapMOTHYECKOW M MPOKapUOTUUYECKOM KileTKU. CpaBHUTEIbHBIN
ananu3. CTpoeHHWE KIETKH (pacTeHHs, >KUBOTHBIE, T'PHOBI) W KJIETOYHBIE
BKJIIOYEHUS (KpaxMas, KApOTUHOUIBI, XJIOPOIIJIACTHI, XPOMOILJIACTHI)

OK 01
OK 02
OK 04




PA3AEJ 3 KKUSHEAEATEJBHOCTDb KJIETKHA

Tema 3.1

OO0OMeH BelecTB "
npeBpaiieHue
JHEPIruHd B KJIETKe

Conep:kaHue y4eOHOT0 MaTepuaJia

B TOM 4HC/Ie TEOPETHYECKOT0 00yUeHus (YPOKU, IeKUUlU)

OOMeH BemiecTB, WU MeTaboIM3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIALIUS (SHEPreTH4ecKUii 0OMEeH) — JBE CTOPOHBI €UHOrO Ipolecca
MeTaboau3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTBA U SHEPIHH B IOHUMAaHUU
Mmetabonu3ma. Tumel oOMeHa BemeCTB: aBTOTPO(MHBIA W TeTepOTPOdHBIN.
Ponp ¢depMeHTOB B 0OMEHE BELIECTB M NPEBPALCHUHM SHEPIUU B KIIETKE.
@®orocunTe3. CBeroBas u TemHOBas (a3sl  (doTtocuHTe3a. Peakuuum
dorocunTe3a. DddhekTuBHOCTh ¢poTocuHTe3a. 3HaueHue (GOTOCUHTE3a s
KU3HM Ha 3emute. BnusiHue ycnoBuid cpelnbl Ha (OTOCHHTE3 M CIIOCOOBI
HOBBIILIEHUS] €r0 MPOJYKTUBHOCTH Y KYJBTYpPHBIX PacTeHUH. XEeMOCHHTE3.
XeMmocuHTE3Upyone OakTepun. 3HAYCHHE XEMOCHHTE3a JUIS JKM3HU Ha
3emuie.

DHepreTuyecknii OOMEH B KIIETKe. PaciierniieHue BeIIecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPrMM B KIETKE. DTambl 3HEPreTMYeCKoro OOMEeHa.
['muxonu3. Bpoxxenne u ero Buasl. KuciopoaHoe oKucIIeHHe, WK KIETOYHOE
JIbIXaHUE. OxucnurensHoe bochopunupoBanue. D¢ dexkTrBHOCT
HHEPreTHYECKOro oOMeHa

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI

IIpakTyeckoe 3ansaTue Ne 1
«O0MeH BelecTB U NMpeBpallleHUH IJHEPrumn»

OK 01
0K 02
OK 04

Tema 3.2
BuocunTes 0esika

Conep:xanue yueOHOro MaTepuaJia

B TOM 4Hc/Ie TEOPEeTHYECKOTO 00yUeHHus (YPOKU, eKyUU)

RlwWw NN

Peakumu wMatpuuHoro cunreza. ['‘enermueckas wuHpopmamms u JHK.
Peanuzanus renernyeckoil nHdopmanuu B kietke. ['eHeTHyeckuil KoJ U ero
cBoiictBa. Tpanckpunuusa — Marpuunblii cuHre3 PHK. Tpancmamus —
O6uocunTe3 Oenka. Otanbl TpaHchsuuu. KoaupoBanue amMuHOKHCTOT. Poib
pubocom B OmocuHTe3€e Oenka

B ToM Yuc/ie NpakTHYeCKUX U J1a00paTOPHBIX 3aHATHI

IIpakTnyeckoe 3ansiTue Ne 2

«Pemenne 3anay Ha ompeaeseHHe MOCTAEA0BATEIbLHOCTH HYKJIEOTHI0B,
AMUHOKHCJIOT B HOpPME M B CJy4ae H3MEHEHHUS] TOCJIeI0BATEJbHOCTH
HykJaeoTuaoB JTHK»

OK 01
0K 02
OK 04




Tema 3.3
Bupycol

Conep:xanue yueOHOro MaTepuaJia

B TOM 4HC/Ie TEOPETHYECKOT0 00yUeHus (YPOKU, IeKUUU)

Hexknerounsie popmel sxu3Hu — BUpYyChl. McTtopust oTkpeiTus Bupycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOSHHSI M IKM3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacreHuil, >KMBOTHBIX U YEJIOBEKAa, BHI3HIBAEMbIC
Bupycamu. Bupyc wummyHonedunmra uenoeka (BUY) — Bo3Oynutens
CIIWda. [TpodunakTuka pacrpoCTpaHSHHs] BUPYCHBIX 3a00JI€BaHUIMA

OK 01
0K 02

PA3JIEJ 4 PASMHOKXEHUE U UHAUBU Y AJIBHOE PAZBUTHUE OPI'TAHU3MOB

Tema 4.1
Ku3HeHHBIN UK
KJIEeTKH

Coaep:xxanue yueOHOIro MaTepuaJia

B ToM unciie TeopeTHUEeCKOro o0yueHus (ypoKu, jekyuu)

Kierounslii 1MKJI, WIA >KASHEHHBIM IUKI KieTku. WMuTepdaza u mutos.
[Tpoueccel, mpotekaromre B uHTephase. Perukanus — peakuus MaTpUIHOTO
cunte3a JJHK. Crpoenune xpomocom. XpoMOCOMHBIM HaboOp — KapHOTHI.
JIMmIonaHbIE W TalIOMJIHBIM  XPOMOCOMHBIE  HAaOOpbBl.  XpOMaTHUBIL.
[{uronornyeckne OCHOBBI PAa3MHOKEHUS W HHIMBUAYAJIBHOTO pPA3BUTHS
oprauu3moB. Jlenenue knetkn — wmuro3. Cramum wmwurosa. [Ipoueccsl,
IIPOUCXOASAIINE HAa PAa3HBIX CTAAUAX MUTO3a. bHONOrMYeCKnii CMBICT MUTO3a.
ITporpammupyemasi rubesb KJIETKH - alloITO3

OK 01
OK 02

Tema 4.2
DopMbl
Pa3sMHOKeHM s
OpPraHu3sMoB

Conep:xanue yueOHOIro MaTepuaJia

B TOM 4HC/Ie TEOPEeTHYECKOT0 00yUeHus (YPOKU, eKyUl)

@®opMBbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe U 1mosnoBoe. Buael 6ecnonoro
pPa3MHOXKEHUS: JI€JICHHE HAJIBOE W IOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE
KJIOHUPOBaHUE OPraHU3MOB, €70 3HAUEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, ero oTau4us oT Oecrosioro. Meito3. Ctaauu meiosa.
[Tpoueccel, mpoucxoasiue Ha cragusx Meinosza. [loBexpeHue xpomocom B
Mmenoze. Kpoccunrosep. buonornueckuii cMmbICi M 3HAUY€HHE MeEH03a.
['ameTorenes — mpormecc 0O0pa3oBaHUS TOJOBBIX KIETOK Y >KHBOTHBIX.
[TonoBble kene3bl: CeMEHHMKM W sSUUHUKUA. OOpa3oBaHMEe W pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CriepMaTo3ouj, SHleKJIeTKa) — CIepMaToreHes u
ooreHe3. OcoOEHHOCTHM CTpPOCHHMsS  SHIEKJIETOK W  CIIEPMAaTO30HUIOB.
OmnonorBopenue. [TapreHorenes

OK 01
OK 02

Tema 4.3
HNuauBuayanbHoe

Conep:kanue y4eOHOT0 MaTepuaJa

B ToM 4Hc/Ie TEOPEeTHYECKOTO0 00yUeHHus (YPOKU, 1eKYUU)




pa3sBUTHUEC
OpranusmoB

WuauBuayaibHoe  pa3BuTHE  (OHTOreHe3). OMOpPHUOHAILHOE  Pa3BUTHE
(oMOpuorenes). Jrambl AMOPUOHAIBLHOTO PA3BUTHS Y  IMO3BOHOYHBIX
JKUBOTHBIX: JIpoOJIeHHe, TacTpyisiuus, opraHoreHe3. lloctamOpuonampHOE
pazButue. TUMBl TOCTAIMOPUOHAILHOTO PAa3BUTHS: TPSIMOE, HENPSIMOe
(imunHOYHOE). BnusHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKJICHHBIE YPOJCTBA. POCT M pa3BuUTHE pacTeHUM.
OHTOreHe3 IIBETKOBOTO pPACTEHUS: [BOMHOE OIUIOJOTBOPEHHE, CTPOCHHE
CEMEHH, CTaJNH Pa3BUTHUS

B ToM yuncae MPAKTUYIECCKUX U J'IaﬁOpaTOprIX 3aHSATHH

IpakTnyeckoe 3ansiTue Ne 3
«NHpexnuonHbIe 3200/1€BAHUA M INIUIEMHUU B HCTOPUH YeJIOBeYeCTBA.
Baknunanmns kak npopuiaakTuka HHQEKIMUOHHBIX 3200/1eBAaHMNID)

IpakTnueckoe 3ansitue Ne 4
KonrTposbnass paGora Ne 1 «MonekymsipHblii ypoBeHb OpraHu3aluu
KUBOTO»

OK 01
0K 02
OK 04

PA3JIEJ S HACJEACTBEHHOCTb U UBMEHYUBOCTHb OPI'AHU3MOB

12

Tema 5.1
3aKkoHOMepHOCTH
HacJIeJ0OBaHUsA

Conep:xanue yueOHOIro MaTepuaJia

B ToM unciie TeopeTHYEeCKOro o0yueHusi (ypoxu, jexuuu)

[IpenMer W 3amayu TeHETUKH. Poilb LUTOMOTMM U HSMOPHOJIOTHH B
CTAaHOBJICHUM TCHETHKH. BKIIaJ POCCHHCKHX W 3apyOeKHBIX YYCHBIX B
pa3BuUTHE T€HETHUKH. MeTtoasl T€HETUKHU (TMOpPUIOTOTUYECKHA,
IUTOTEHETHYECKUN, MOJICKYJSIPHO-TeHeTHYeCKHii). OCHOBHBIC T€HETHUECKUE
noHsTHs. [ eHeTnYeckass CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.
3aKOHOMEPHOCTH HACJeAOBaHUS MPU3HAKOB, YCTaHOBJICHHBIE . MeHmenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH eIWHOOOpa3usi THOPHIOB MEPBOTO
nokoJieHus. [IpaBHio JOMHHHpOBaHHS. 3aKOH paCIICIUICHHS ITPU3HAKOB.
['umore3a uucToThl TameT. llomHOE W HEMONHOE JOMHHHPOBAHHE.
JluruOpuiHoe cKpenuBaHue. 3aKOH HE3aBUCUMOTO HACTICIOBAHUS TTPH3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUs. AHAIM3HPYIOIIEe
cKkpemmBaHue. Vcmonp30BaHWE — AHATM3UPYIOMIETO  CKPEUTUBAHUS  JUIS
OTpeieNIeHUs] TeHOTHIIA 0COOU

B ToM umciie npakTHYeCcKUX U J1a00PATOPHBIX 3aHATHIA

IIpakTnyeckoe 3ausitue Ne 5
«Pemienne 3agay  Ha onpeaeeHHe BePOSITHOCTH BO3HMKHOBEHHS
HACJIe/ICTBEHHBIX MNPH3HAKOB NPH MOHO-, M-, NOJUTHOPHIHOM U

OK 01
0K 02
OK 04




AHAJIM3UPYIOIIEM CKpPCIIMBAHUH, COCTABJICHHEC TI'€CHOTHIIHUYECCKHUX CXEM
CKpeluBaHUsI»

Tema 5.2 Copaepxxanue yuyeOHOro MaTepuasa

Cuennennoe B ToM 4mciIe TeopeTH4ecKoro ooyuenus (Ypoku, 1eKyuu)

ﬁ;;tfi::;lﬂne CueruieHHOE HacleaoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY OK 01
HAaCJIeIOBAHMIO TEHOB. HapylieHune cuemsieHuss TE€HOB B pe3ysbTaTe OK 02
KpOCCHHTOBEpa. XPOMOCOMHAsi TEOpHsSl HACIEIACTBEHHOCTH. | 'eHeTnueckue OK 04
KapTBhl.
['eneruka mosa. XpoMoCOMHOE OmpeieNieHue Moja. AyTOCOMBI U MOJIOBbIE
XpoMocoMbl. ['oMorameTHbIe U rereporameTHble opranu3Mbl. HacnenoBanue
MPU3HAKOB, CLICTIJICHHBIX C MTOJIOM
B ToM 4nc/ie NPaKTHYECKUX U JIA00PATOPHBIX 3aHATHIA
IIpakTuyeckoe 3ansaTue Ne 6
«Pemienue 3agay  Ha omnpeaeleHHe BePOSITHOCTH BO3ZHUKHOBEHUS
HACJIEJACTBEHHBIX MPH3HAKOB NPH  CHEIUVIEHHOM  HacJeJOBaHWH,
COCTABJICHHE TEHOTHINMYECKHUX CXeM CKpPeIMBaHUI»

Tema 5.3 Conep:xanue yueOHOro MaTepuaJia

3axonomepnocTH B ToM unciie TeopeTHYecKoro ooyueHust (Ypoku, 1eKyuu)

H3MEHYUBOCTH
W3meHunBOCTh. Bubl M13MEHYMBOCTU: HEHACIEACTBEHHAs U HACJIEICTBEHHAS. OK 01
Ponp cpenbl B HEHACIHEACTBEHHOM W3MEHUMBOCTH. XapaKTEpUCTHKaA OK 02
MOJIM(UKAIIMOHHON KM3MEHYMBOCTH. BapuanuoHHBIN ps M BapualMOHHAs OK 04

kpuBas. Hopma peakuum npusHaka. KonnuecTBeHHbIE M KayeCTBEHHBIE
Opu3HaKu M uX Hopma peakuuu. CBolicTBa  MOAM(UKALMOHHON
W3MEHUYHBOCTH.

HacnenctBennas, wiM TeHOTHNHYECKas W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Mel03 M TMOJOBOM MpOIeCC — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTaliuoHHass HW3MEHYMBOCTh. Kiaccudukanms wmyTtammii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa M NPUYUHBI MYTALUK.
Myrarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX pSJOB B HacleACTBEHHOU
n3MeHunBocty H. M. BaBuiosa

B ToM umciie MpakTHYeCKUX U JIA00PATOPHBIX 3aHATHH

IpakTnyeckoe 3ausitue Ne 7

«Pemienne 3agay Ha omnpegejleHHe THNA MYTAallMid TpU TNepeaaye
HACJIeICTBEHHBIX TPU3HAKOB, COCTaBJIeHHEe TeHOTHIHMYECKHX CXeM
CKpPelIMBAHUD)




Tema 5.4
I'eneTuka 4yesr0BeKa

Conep:xanue yueOHOro MaTepuaJia

B TOM 4HC/Ie TEOPETHYECKOT0 00yUeHus (YPOKU, IeKUUlU)

I'enetuka dyenoBeka. Kapuworunm uenoBeka. OCHOBHBIE METOJbI T€HETUKH
YeJI0BEKa: T€HCAIOTUYCCKHI, OJIM3HEIOBBIH, IIUTOTCHETUUCCKU,
OMOXMMHYCCKHH, MOJCKYJIIpHO-TeHeTHUecKuii. COBpPEMEHHOE OmpeaeeHre
TEHOTHIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHCIIE
¢ nomompio ITI[P-ananu3a. HaciencrBeHHbIe 3a00/1€BaHMS YeIOBEKA: TCHHBIC
001e3HH, 0oJie3HU c HaCJIECTBCHHOMN MIPEAPACIION0KEHHOCTHIO,
XpoMocoMHbIe  Oone3Hu. ComaThyeckue ¢ TIeHepaTUBHbIE MYyTallUu.
CrtBosioBbie KJE€TKU. [IpuHIUIIBI 370pOBOTO 00pasza KWU3HHU, IUArHOCTHKH,
NPOPUIAKTUKA U JICYCHUS T€HETHYECKUX Oosie3Hed. MeInKo-reHeTHYECKoe
KOHCYJIbTHPOBaHME. 3HAUCHUE METUIIMHCKON T€HETUKU B MIPEAOTBPALICHUU U
JICUEHUH IT'eHETUYECKHX 3a00I€BaHNH YeT0BEKa

B ToM yncae MPAKTUYIECCKUX U J'IaﬁOpaTOprIX 3aHSATHH

IIpakTyeckoe 3ansaTue Ne 8
«CocraBiieHHe H AHAJIN3 POJOCIOBHBIX YeJT10BEKA»

OK 01
0K 02
OK 04

PA3EJI 6 9BOJIOLHUOHHASA BUOJIOT UL

Tema 6.1
IBOMIOIMOHHAA
TeopHusi M ee MeCTO
B OmoJiorum

Conep:xanue yueOHOro MaTepuaJa

B TOM 4HC/Ie TEOPETHYECKOT0 00yUeHus (YPOKU, 1eKyUl)

NN N DN

[TpennocbuiKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPHH. BOIIOLMOHHAS
Teopuss U e€ MecTo B OHOJOrMM. BinsHuE >BOJIIOINUMOHHONW TEOpUH Ha
pazButHe OuWojOrMM W Apyrux Hayk. CBUIETEeNbCTBAa  3BOJIOLUU.
[TaneoHTONOrMYECKNE:  TOCIENOBATEIbHOCTh  IOSBIECHUS  BHJIOB B
MaJCOHTOJOTUYECKON JIETOMHCH, Tepexoanbie (Gopmel. buoreorpaduueckue:
CXOACTBO M paziuuue GayH u  (QIop MaTepUKOB M  OCTPOBOB.
OMOpHOJIOTHYECKHE: CXOJCTBa U pa3iuuus SMOPHUOHOB pa3HBIX BHUIOB
MI03BOHOYHBIX. CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTWYHBIE, PYIUMEHTapHblE  OpraHbl, araBU3Mbl.  MoJeKyIsapHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHH3MOB HACIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKUX MYyTeH Y BCEX KUBBIX OPraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceliiku BO3HUKHOBEHHUS
JapBUHU3Ma. [IBHOKYIIME CUIIBI BOJIIOLIMU BUIOB 110 JapBuHY (M30BITOYHOE
pa3MHOKEHUE IIPU OTPAaHUUEHHOCTH PECYPCOB, HEOIIPEIETIEHHAS
W3MEHYHBOCTH, 00pH0a 3a CYIIECTBOBAHNE, ECTECTBEHHBINH 0TOOD)

OK 01
OK 02

Tema 6.2

Conep:xaHue yueOHOIro MaTepuasa




MuxposBoJronus

B ToM unciie TeopeTHYECKOro o0yueHus (ypoKu, jeKyuu)

Cunrerndeckass teopust HBomoid (CTD) um e€ OCHOBHBIC IOJIOKCHUSI.
MuxkposBostonus. [Tomynsiius kak eAMHUIA BUAA U SBOJIOLNH.

JBuxymye cuibl ((akToOpbl)3BONIONUN BUJIOB B MpUpoAe. MyTallMOHHBIH
MPOIECC U KOMOMHATUBHAS U3MEHYUBOCTD. [[OMyNIAIIMOHHBIC BOJTHBI U Jperd
reHoB. M3omsamus u murpanus. EcrecTBeHHBIM OTOOp — HaNpaBIISIOIIHMA
daxTop sBomrormu. Popmbl ectecTBeHHOro otbopa. IlpucnocobneHHOCTH
OpraHM3MOB KaK pe3yibTarT 3BodOIUH. [Ipumepsl npucrnocoOneHuit y
opraau3MoB. Apomopd03bl M HIMOANaNTauu. Bua u BUAo0OpazoBaHUE.
Kputepun Buma. OcHoBHbIE (GOpMBI BHUI000pa3oBaHUA: Teorpaduyeckoe,
9KOJIOTUYECKOE

OK 01
0K 02

Tema 6.3
Maxkpo3Bosouust

Coaep:xxanue yueOHOro MaTepuaJia

B ToM unciie TeOpeTHYEeCKOro o0yueHus (ypoxu, jekuuu)

MakposBomorusi.  Dopmbl  3BoIIOUMU:  (UTIETHYECKas, AUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpatumMocTs 3BoIOUMN

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI

N P [P W

IIpakTyeckoe 3ansaTue Ne 9
«OnucaHue MNPHUCHOCOOTEHHOCTH OPraHM3Ma M ee OTHOCHTEJIbHOIo
XapaKkTepa»

OK 01
0K 02
OK 04

PA3JIEJI 7 BOBHUKHOBEHHUE U PAZBUTHUE KU3HU HA 3EMJIE

Tema 7.1
3apoxnenue
" Pa3BUTHE )KU3HU

Conep:xanue yueOHOro MaTepuaJia

B TOM 4HC/Ie TEOPEeTHYECKOT0 00yUeHus (YPOKU, 1eKyUl)

JloHayuHble TIPENCTABICHUSI O 3apOXKIACHUW KU3HW. HaydHble THIOTE3BI
BO3HUKHOBEHHUS JKU3HH Ha 3emuie: abMoreHe3 W MaHCIepMUs. XHUMHUYECKas
ABOJTIONNSI. AOMOTEHHBIN CHUHTE3 OPTaHNYECKUX BEIIECTB U3 HEOPTaHMUECKHX.
DKCIEPUMEHTAIBHOE TOJATBEPKACHUE XUMUYECKOM 3Boitounu. HauanbHbie
stanbl Ouonornyeckoit sBomonuu. ['mnoresa PHK - mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYP U BOSHHKHOBEHHE MPOTOKIETKH. [lepBhle KIETKH U HX
sBoTonHsI. DOPMUPOBAHHE OCHOBHBIX TPYIIIT )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o spam M nepuojaM. Karapxeit. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickas spa u €€ TNEPHOIBI: KEMOPHICKHUM,
OPIOBUKCKHM, CHIIYPUHUCKUN, JEBOHCKHW, KaMEHHOYIOJIbHBIM, MNEPMCKUM.
Meso3olickags 3pa © €€ TMepHoAbl: TPUACOBBIA, FOPCKHUI, MEIOBOM.
KaitHo3oiickass 3spa W €€ mNepuoaspl: MNalC€OrCHOBBIA, HEOTCHOBBIH,
AHTPOINOT€HOBBIN

OK 01
0K 02




Tema 7.2
Cucrema
OPraHuYecKoro
Mupa.
IIpoucxoxnenue
yeJji0BeKa —
aHTponorexHe3

Conep:xanue yueOHOro MaTepuaJia

B TOM 4HC/Ie TEOPETHYECKOT0 00yUeHus (YPOKU, IeKUUlU)

Cucrema OpraHM4eckoro Mupa Kak oTpaxkeHue »3Bostonud. OCHOBHbIE
CUCTEMATUYECKUE TPYIIbl OpraHU3MOB. XapaKTepUCTHKa KJIMMara H
reoJIOrMYeCKUX IpoueccoB. OCHOBHBIE ATallbl 3BOJIOLUM PACTUTEIBHOIO U
XKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid u >KUBOTHBIX. [losiBieHwme,
pacuBeT ¥ BBIMUpPaHUE TPYII KUBBIX OPraHU3MOB.

OBoIOIMS YeIoBeKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butue npeacTaBieHUui o
IIPOMCXOXKICHUN 4YesloBeKa. Meroabl u3ydeHus aHTtponoreHesa. Cxoacrsa u
pa3nuuMs yeloBeKa M KUBOTHBIX. CHCTEMAaTHMUECKOE MOJIOKEHUE 4eIOBEKa.
JBmxyuue cuibl (pakTopsl) aHTponoreHesa. HaciencrsenHas ”3MEHUMBOCTh
U €CTEeCTBEHHBII 0TOOp. OO1mECTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPY Ui
TPYy/a, MbIIIIJICHHUE, peyb

B ToM yncae MPAKTUYIECCKUX U J'IaﬁOpaTOprIX 3aHSATHH

IMpakTuyeckoe 3ansaTue Ne 10
«IIpucnocod/IeHHOCTh YeI0BeKa K Pa3sHbIM YCJIOBHAAIM cpelbl. Biausinue
reorpaguuyeckoi cpeabl Ha MOP(OJIOTHI0O U (PM3HOJIOTHI0 YeJT0BEKa)

OK 01
0K 02
OK 04

PA3EJI 8 OPTAHU3MbI U OKPYXXAIOIIASA CPEJA

Tema 8.1
KoJ0rus

KakKk

HayKa. Cpensl

JKM3HH.
IKoJ0rHIecKue
(axrTops!

Conep:xxanue yueOHOro MaTepuaJia

B ToM unciie TeopeTHYEeCKOro o0yueHus (ypoxu, jexuuu)

DKOJIOTUS KaK HayKa. 3aJjaud U pa3/iesbl SKOJOTUH. MeToAbl SKOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOrMYEeCKO€ MHPOBO33PEHHE COBPEMEHHOIO YelIOBEKa.
Cpenpl 0oOWTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAS, [MOYBEHHAs,
BHYTPH OpraHu3MeHHas. Okojormueckue ¢aktopel. Kraccudukarms
DKOJIOTMUECKUX (DaKTOpOB: aOMOTHUYECKHE, OMOTUYECKHUE U AHTPOIIOTCHHBIE.
JeiictBue 5SKoMOrMYECKUX (PAKTOPOB HA OpraHu3Mbl. AOUOTHYECKHE
bakTopsI: CBET, TeMIiepaTypa, BIIQXKHOCTb. doTonepuon3m.
[TpucniocoOnenust OpraHu3MoB K JACWCTBUIO aOMOTHYECKUX (PaKTOPOB.
buonornueckne putmbel. buotuyeckue (¢daktopel. Buasl OMOTHUYECKHUX
B3aWMOJICUCTBUN: KOHKYPEHIIMS, XHUIIHUYEeCTBO. [lapazutusm, MyTyanuswm,
KOMMEHCAaJIN3M (KBapTUPaAHCTBO, HaxJICOHUYECTBO), aMEHCaJIu3M,
HeUTpanu3M. 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUHN JUIsl CYIIECTBOBAHMS
OpPTaHU3MOB B MPUPOJTHBIX COOOIIECTBAX

OK 01
0K 02
OK 07

Tema 8.2

Conep:kanue y4eOHOT0 MaTepHuaJa




IKOJ0rHYecKne B ToM unciie TeopeTHYEeCKOro o0yueHus (ypoKu, jekyuu) 1

XapaKkTepUCTHKH DKOJIOTHYECKHE  XapPAKTEPUCTHKH  momyiasuud. OCHOBHBIE — IIOKa3aTelu OK 01

nomyJsiyun HOMYJISIIAN: YUCICHHOCTD, IIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTD, PHUPOCT, 1 OK 02
Murpanus. JJuHaMuka 4ucIeHHOCTH MOMYJISIIUM U €€ peryssiius OK 04
B TOM 4Hc/Ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 2 OK 07
IIpakTyeckoe 3ansaTue Ne 11 2
«IloacYéT MIOTHOCTH MONYJISIMIA PA3HBIX BUA0B PACTEHUIN»

PA3EJ 9 COOBHIECTBA U OKOJOI'MYECKHUE CUCTEMbI 14

Tema 9.1 Coaep:xanue yueOHOro MaTepuaJia 1

Coodmectpa B TOM 4KciIe TEOPETHYECKOro 00yYeHust (YpoKu, ieKyuu)

OpPraHu3MoB

31Ic) OCI/ICTeMbI, Coo0miecTBo opranu3MoB — OuoneHo3. CTpyKTypsl OHWOIIEHO3a: BHIOBas, OK 01
MPOCTpPAaHCTBEHHAs, Tpoduueckas (muieBas). Buabl-nomuHanThl. CBSA3M B OK 02
OuoreHO3€e. JKOJOTUYECKHe CUCTeMbI (9KocucTeMsl). [Tonarue 06 axocucteme OK 07
u OuoreoneHoze. OYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MTPOYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB W TIOTOK JHEPrHd B 1
skocucteme. Tpodudeckue (muuieBble) ypoBHU 3KocucTeMbl. [TumeBsie nenu
u cern. OCHOBHBIE TIOKa3aTeNd dSKOCHCTEMBI: OHOMAacca, MPOAYKIIHS.
DKOJIOrHYecKre MUpaMHIbl: TPOAYKIIMH, YUCIEHHOCTH, 6bnomaccel. CBolicTBa
HKOCHUCTEM: YCTOMUMBOCTD, CAMOPETyJisiius, pazsutue. CyKieccus

Tema 9.2 Copepxanue yueOHOro Mmarepmuasa 1

Ipupoanbre B TOM umcIie TeopeTuuecKoro o0yuenust (YPoKu, 1eKyuu)

IKOCHCTEMBbI
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue OK 01
IIpupoaHbIE 3KOCUCTEMBI. DKOCHCTEMBI PEK U 03€p. DKOCUCTEMA XBOMHOTO OK 02
WIN IIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTeHHBIE 9KOCHUCTEMBI. OK 07
ArposkocucTeMbl. YpOodkocucTeMbl. buonormueckoe ©  XO035SHWCTBEHHOE 1 IIK 1.2*
3HaYeHHE arpo’KOCUCTeM U ypOoskocucTeM. bruopaznooOpasue kak (akTop
ycroiunBocTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOro pa3zHoOoOpas3us Ha
3emie

Tema 9.3 Conep:xanue yueOHOro MaTepuaJia

buocgepa — B TOM 4HciIe TEOpETHYECKOro 00yYeH st (ypoKu, 1eKyuu) 1

rjo0ajabHas
VYuenue B. U. Bepnaackoro o Ouocdepe. I'panurpsl, coctaB U CTpyKTypa OK 01

IKkocucTemMa 3emiuin
ouochepsl. XKuoe BemecTBo U ero GpyHkimu. OcoOeHHOCTH Onocdepsl Kak 1 OK 02
rio0anbHOM AKOCUCTeMBl. JlnHaAMHuYeckoe paBHOBecMEe M oOpaTHasi CBA3b B OK 07

ouochepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE LUKl AJIEMEHTOB




(yrmepona, azota). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

Tema 9.4 Conep:kaHue y4eOHOT0 MaTepuaJia
Biusinue B ToM umciIe TeopeTH4ecKoro ooyuenus (Ypoxu, 1eKyuu)
ngg(())rll)(());enﬂmx Ha Ilpogheccuonanvno-opuenmuposanmnoe cooeprcanue OK 01
dHochepy UYenoseuecTBo B Onoctepe 3emin. AHTpONIOTeHHbIE U3MEHEHUs B Ouocdepe. OK 02
['moGasibHBIe 2KONMOTHYEecKHe TpoOsiembl. CoOCyIIEeCTBOBAaHUE MPHUPOALI U OK 04
yenoBeuecTBa. CoxpaHeHne OHOpPa3HOOOpa3usi Kak OCHOBA YCTOMYMBOCTH OK 07
o6uochepsl. OcHOBa PALMOHAIBHOTO YIPABICHUS MPHUPOJHBIMH pecypcaMu U IIK 1.2%*
WX HUCIOJIb30BaHMe. J[OCTHKEHUsT OMOJIOTHH M OXpaHa MPUPOIBI
B TOoM unciie NpaKkTHYeCKUX U J1a00PATOPHBIX 3aHATHI
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
JladopaTopHoe 3ansiTue Ne 3
«OTXx011bI IPOU3BOJACTBAY
Tema 9.5 Coaep:xanue yueOHOro MaTepuaJia
Biusinue B ToM umciie TEOpEeTHUECKOro 00yUYeHust (YpoKu, J1eKuun)
COLUATBHO-
N — 310poBBe U ero cocTapistomue. OakTopsl, MOJOKUTETLHO U OTPHLATENLHO OK 01
(baKTOpOB Ha BIUSIONINE HA OpraHu3M uejoBeka. [IpobieMa TeXHOTEHHBIX BO3/ICHCTBUN Ha OK 02
T — 37I0POBBE YeTOBEKA (JIIEKTPOMATHUTHEIE TOJIs, OBITOBAsT XUMHSI, U30BITOYHBIC OK 07
IIYMBI, paauanus W T.M.). AJantanus opraHu3Ma uejoBeka K QakTropam
OoKpykarotiei cpenbl. [IpuHIUnel GOpMHPOBaHUS 3T0POBbECOEPETAIOIIETO
noBeneHus. dusnyeckas akTUBHOCTh U 37I0pOBbE. bHoXMMHUYECKHE aCTIeKTHI
PaIMOHATILHOTO IMUTAHUS
B ToM 4nc/Ie NPaKTHYECKUX U JJa00PATOPHBIX 3aHATHIA
Ilpogheccuonanvro-opuenmuposannoe cooeprcanue OK 01
JlaGoparopHoe 3ansaTHe Ne 4 OK 02
«YMcTBeHHas paloTOCOCOOHOCThY OK 04
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue OK 07
JlaboparopHoe 3ansaTHe Ne 5 IIK 1.2%*
«BimnsiHue a0MOTHYECKHX (PAKTOPOB HA 310pOBbe 4Yel0BeKa (HU3KHE M
BBICOKHE TeMIIepaTyphl)
IIpakTnyeckoe 3ansiTue Ne 12 OK 01
KonTpoabsnas padora Ne 2 «Teoperrnueckne aCEeKThl SKOJIOTUI) OK 02
OK 04

OK 07




PA3EJI 10 CEJIEKIIUSA OPTAHU3MOB, OCHOBBI BUOTEXHOJIOTI' N

Tema 10.1
Cejeknus Kak
HayKa U nmpouecc

Conep:kaHue y4eOHOT0 MaTepuaJia

B TOM 4HC/Ie TEOPETHYECKOT0 00yUeHus (YPOKU, IeKUUlU)

Cenekuusi Kak Hayka U TMPONECC. 3apOkKACHUE CEIEKIIMU U JOMECTUKAIIMS. OK 01
Yuyenne H. W. BaBuioBa o 1eHTpax MHOrooOpasuss M MPOUCXOKICHUS OK 02
KYJbTYPHBIX pacTeHuil. LIeHTpbl NPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. OK 07
Coprt, nopona, mramm.COBpeMEHHbIE METOJbI CEJIEKUUU. MaccoBblii U
WHAUBUAYAIbHBI OTOOpHI B CENEKIMH pPACTEHUH U SKUBOTHBIX. OlleHKa
AKCTEpbepa. bIM3KOpoACTBEHHOE CKpelMBaHUE — MHOpUAUHT. YncTas JuHus.
CkpeuuBanue 4YHCTHIX JuHUN. ['erepo3uc, wunu rHOpUAHAs  cuia.
Hepoacreennoe ckpemuBanue — ayrOpunuar. OtaanéHnas ruOpuan3anus u
e€ ycmexu. VICKyCCTBEHHBII MyTareHe3 U TIOJXYYEHHE IOJUIUIOUIOB.
JlocTrxkeHus ceneKInn pacTeHU, )KUBOTHBIX U MUKPOOPTaHHU3MOB

Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia

OcHoBbl B TOM 4HcIIe TEOpPeTHYECKOro 00yYeHust (YPoKu, 1eKyuL)

OMOTEXHOJIOTHH -
Ilpogpeccuonanvno-opuenmuposannoii cooeprcanue OK 01
OcHOBHbIE HaIIPABJIEHUSI COBPEMEHHON OMOTEXHOJIOTMH B MPO(eCcCHOHATBHOM OK 02
NesITeIbHOCTH YenoBeka. MeToibl 0MoTexHOIoruu. OObEeKThl OMOTEXHOIOTHH. OK 07
OTrKa OWMOTEXHOJIOTMYECKUX U T'€HETHYeCKHUX OHKcrepuMeHToB. [lpaBuiia IIK 1.2%
NOWCKa W aHalu3a OMOIKOJIOTHYECKOM HH(OpMamuu U3  pasiIuyHbIX
UCTOYHUKOB (Hay4yHas M yduyeOHO-HayyHas JIUTEparypa, CpeAcTBa MaccOBOMU
uHopManuu, cetb IHTEepHET U Apyrue)

Tema 10.3 Conep:xanue yueOHOro MaTepuaJia

BHOTeXHOIOTHM B | B 1oy unciie TeOpeTHUECKOro 00yUeHus (JPOKU, JeKUUL)

sKM3HHU U npodeccun >
B ToM Yuc/ie NpakTHYeCKUX U J1a00paTOPHBIX 3aHATHI
IIpakTyeckoe 3ansaTue Ne 13 OK 01
Keiic «bHOTEXHOJOIrMH B ;KU3HH KAKI0I0» OK 02

OK 04
OK 07

Ilpogheccuonanvno-opuenmupoeannoii cooeprcanue OK 01
IIpakTnyeckoe 3ansitue Ne 14 OK 02
Keiic «PazBuTHE NPOMBIIIJICHHBIX 0MOTEXHOJIOTHI U UX IPMMEHEeHUe B OK 04
JKM3HM YeJI0BEKA M MPOU3BOJACTBEHHOM cpeae» OK 07

IIK 1.2*




KoncyabTanuu

IIpome:kyTOUHAs aTTeCTANMS

BCEI'O

ﬂﬂ}l XapakmepucmuKku YpOo6Hsi 0CB0EHUS yll€6H020 mamepuana UCnoib3yronmcs Cﬂebyiomue 0003HaveHus:
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1. o3naxkomumenvhvill (Y3HABAHUE PaHee U3YUEHHBIX 00bEKMOo8, CEOUCMS);
2. penpodykmueHbiill (bINOAHEHUE OesIMENbHOCTU N0 00PA3YY, UHCMPYKYUU UTU OO PYKOBOOCMBOM,)
3. npodykmueHslil (WIAHUPOBANUE U CAMOCMOSIMENLHOE BLINOIHEHUE 0esIMENbHOCIMU, PeuleHue NPoOIeMHbIX 3a0ay)




4 YCJIOBMSA PEAJIM3AIIMN YYEBHOI'O ITIPEJIMETA

«BHOJIOT' USI»

TpeOoBaHMsi K MHHUMAJIBHOMY MH(POPMAIMOHHOMY MW MAaTEePUAJbHO-TEXHHUYECKOMY

o0ecIeYeHHIo:

4.1 CnennaJn3upoBaHHbIe JJA00OPATOPUH M KJIACCHI

Iomewmenus KoaunuectBoO
Ne .
HasBanmne Homep ayauropun MOCAJ0YHBIX MeCT
Kabunem 0bweobpazosamenbHblx
1 eoop 309 C 42
OUCYuUnIuH

4.2 OcHoBHOe y4eOHOe 00OpynOBaHHE

— Pabouee MecTo npernoaaBaTciisd

— Jlocka aynuTopHas JiJIsl HAallMCaHUs MEJIOM;

— KommnbroTep ¢ aHIeH3MOHHBIM TPOTPAMMHBIM 00eCTICYeHHEM

— OkpaH
— IIpoektop

— BrITsoxHOM mkad

— VYcranoBka TutpoBanbHas 3.1.0630;

— Becsl Vibra HTR-220 CE;

— Habop TepMOMETPOB CTEKIISIHHBIX JIA0OPATOPHBIX;

— Ilocyna creknsHHas naboparopHas (OOpEeTKH, MHUIETKH,

MIPOOUPKH)

— Harnsanaeie nocoous (KOMIUICKTHI Y4eOHBIX TaOJIHII, MTAKATOB)

4.3 UndopmanuonHoe odecriedeHne o0yueHust

CTaKaHEI,

KOJIOBI, MEH3YpKH,

Ilepeyens pexoMeHnayembIxX Y4yeOHbIX H3aHMii, VHTepHeTr-pecypcoB, I0MOJHHUTEIbHOM

JINTEPaTyphl

ITeuaTHble N31aHUA
OCHOBHBIE UCTOYHUKM:

He UCnolb3yromcs

I_[OHOJIHI/ITQ.]II)HBIC HCTOYHUKMU:

1 KonecnukoB, C.M.O0mas Oumonorus [Tekcr]: yuel. mocobue s CTYH. YUPESKICHUH Cpe.

npo¢. obpazosanust / Konecuukos C.U. - 6-e u3z., crep. - Mocksa: KHOPVYC, 2018. - 288 c.: mi. -

(Cpennee npodeccronaabHOe 00pa3oBaHUE).




2 Konecnukos, C.M. O6mas 6uonorust [Tekcr]: yueOHOEe TOCOOME NIl CTYACHTOB YUPEKICHUMA
CIIO / C.M. KonecuukoB. - 6-¢ wu3m., crep. - M.: KHOPYC, 2016. - 288 c.: un. - (Cpennee

npodeccuoHanbHOe 00pa3oBaHUE).

Iepuoanyeckue u3IaHus

He ucnonvzyromces

DJIEKTPOHHBbIE PecypChl

JlonoJIHUTeIbHbIE HCTOYHUKMH

1 I'pomieBa, JI. B. buonorus: yuebnoe nocodue / JI. B. I'pomeBa. — Boponex: BIYUT, 2020. —
119 c. — Pexxum nmoctyna: https://e.lanbook.com/book/171023, aBTOpru30BaHHBII

2 buonorus: cObopHuk TectoB: yueOHOe mocodme / P. K. CabGamosa, A. 1O. Ilapuros, I'. X.
Kupxunos, T. X. ToryzokoB. — Hampuuk: KBI'Y, 2018. — 84 c¢.— Pexum pgocryna:

https://e.lanbook.com/book/170830 ,aBTopH30BaHHbII

HNHTepHert - pecypcesl
1 Ilopran uHGOPMALMOHHOW MOAJNEPKKU E€AMHOTO TIOCYAAPCTBEHHOIO »HK3aMeHa. — Pexum

nocTymna: Www.ege.edu.ru, cBoOOoTHbIN

2 ®depnepanbHBId LEHTP JJEKTPOHHBIX OOpa3oBaTeNbHBIX pecypcoB. - Pexum goctyna:

http://fcior.edu.ru, cBo60THBII

3 Poccwuiickas rocymapctBenHas Oubmmoreka (PI'B) - Pexxum pocrtyma: https://www.rsl.ru/,

CBOOOIHBIM

4 Poccwuiickas 2JIeKTpOHHas IIKoa - Pexxum poctyma: https://resh.edu.ru, ceobomubIit

5 TTnomraaka ObpaszoBarenbHoro 1enTpa «Cupuycey. - Pexxum mocryma: https://edu.sirius.online,

CBOOOIHBIM

6 ITmarpopma «Lludpooit kommemx». - Pexxum mocryma: https://e-learning.tspk-mo.ru/mck/,
CBOOOIHBII
[Topran pucraHuuoHHOTO 00ydeHus. VIHTepakTuBHbIE Kypcbl. - Pexum  jgocryna:

https://do2.rcokoit.ru, ceo0oHbII

IIporpammHoe obecnieuenune
1 OC Windows 10

2 Microsoft Office IIpodeccronanbhsrii mmoc 2007

Ba3bl JAAHHbIX, I/IH(l)OpMaHHOHHO-CHpaBO'leIe H ITOUCKOBbIC CUCTEMBbI

He mpebyromcs


https://e.lanbook.com/book/171023
https://e.lanbook.com/book/170830
http://www.ege.edu.ru/
http://fcior.edu.ru/
https://www.rsl.ru/
https://resh.edu.ru/
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://do2.rcokoit.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOI'O IIPEJIMETA

«BHOJIOT'US»

KOHTpOJ’[L U OICHKA PACKPBIBAIOTCA 4YCPE3 AUCHUIINIMHAPHBIC PC3YJIbTAaThl, YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble  00yJYaroIUMUCS

npodeccnoHaNbHBIX KOMIIETEHIIUH.

YMEHHS],

HaITpaBJICHHBIC Ha

dbopmupoBaHne  OOIUX |

Kox n HaumeHnoBanue
(popMupyemMbIX KOMIIETEHUHI

Pazgen/Tema

THnbl OLEHOYHBIX
MeponpUATHIH

OK 01

Buvioupamw cnocoowvl pewienusn
3a0ay npogheccuonanvbHoi
oesamenbHOCmuU NPUMEHUMENbHO K
PAa31UYHbIM KOHMEKCMam

P2: Temr 2.1, 2.2, 2.3

P 3: Temnr 3.1, 3.2, 3.3

P 4: Temr1 4.1,4.2,4.3

P5: Temnr 5.1,5.2,5.3,5.4

P 6: Temnr1 6.1, 6.2, 6.3
P7:Temnr 7.1,7.2

P 8: Temsr1 8.1, 8.2

P9: Temr1 9.1,9.2,9.3,9.4,9.5
P 10 Temsr 10.1, 10.2, 10.3

Yemmuwiti onpoc
Koumponvnas paboma
Tecmuposanue
Habnmooenue u  ouyenxa
pe3yibmamos
APAKMUYECKUX 3AHIMULL
Habnooenue u  ouyenxa

pe3yibmamos

OK 02

Hcnonvzosams cospemennvle
cpeocmea noucKa, aHanu3a u
uHmepnpemauuu ungopmayuu, u
uHgopmauyuonnvle mexnonocuu
0/151 6bINOJIHEHUA 3A0aY

P1:Temal.l

P2: Temrr2.1,2.2,2.3

P 3: Temn1 3.1, 3.2, 3.3

P 4: Temr1 4.1,4.2,4.3

P5: Temnr 5.1,5.2,5.3,5.4
P 6: Temn1 6.1, 6.2, 6.3

1abopamopHbIX 3aHAMUL
OKkcnepmuas — oyeHka  Nno
pesyrbmamam  HaOI00eHUs
3a 0esimebHOCbIO

06)/1[61}01/{46200}1 6 npoyecce

npogheccuonanvhoi P7: Temwr 7.1, 7.2 0CB0eHUs yuebH020
deamenbHOCMU P 8: Temnr 8.1, 8.2 npeomema
P9: Temr1 9.1,9.2,9.3,9.4,9.5 Jludpepenyuposantviii
P 10 Temsr 10.1, 10.2, 10.3 s3auem
OK 04 P2: Temrr 2.2,2.3
Ippexkmueno P 3: Temn1 3.1, 3.2

ezaumodeiicmeosamsy u pabomams
6 Koniekmuee u KOmanoe

P4: Tema4.3

P5: Temnr 5.1,5.2,5.3,54
P 6: Tema 6.3

P7:Tema 7.2

P 8: Tema 8.2

P9: Temr1 9.4, 9.5

P 10 Tema 10.3

OK 07 Cooeiicmeosambs
COXPAHEHUI0 OKpYHcaroueil cpeobl,
pecypcocoepercenuro, npuMeHamd
3HaAHUA 00 UIMEHEeHUuU Kiumama,
NPUHUUNBL 0EPEIHCTUBO20
npouszeoocmaea, Ihghexmusno
oeilicmeosamn 6 Upe3euluailHblX
cumyayuax

P 8: Temrr1 8.1, 8.2
P9: Temr 9.1,9.2,9.3,9.4,9.5
P 10 Temsr 10.1, 10.2, 10.3

IIK 1.2*

Pazpadbamvieamsv 00vexkmot 6a3
OAHHbBIX 6 COOMEEMCMEUU C
pe3yiomamamnu aHanu3a
npeomemHtoil oonacmu.

I1-0/P 9: Tems1 9.2, 9.4, 9.5
I1-0/P 10 Temsr 10.2, 10.3

Yemuwiu onpoc
Tecmuposanue
Habniooenue u  oyenxa
pe3yibmamos
NPAKMUYECKUX 3aHAMUL

Habniooenue u  oyenka




pe3yibmamos
J1a60paAmMopHbIX 3aHAMUL
Oxcnepmuas  oyeHka  no
pesyrbmamam  HaOI0O0eHUs
3a 0esAmenbHOCmbIO
obyyaiowjeeocs 8 npoyecce

0c80€eHUs YuebHo20
npeomema
Jlugpepenyuposarnuiii
3auem

Oyenounvle mamepuanvl yuebHo2o npeomema «buonozua» npusedenvt omoenbHbIM OOKYMEHMOM.




6 METOIUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCA 11O U3YYEHUIO
YYEBHOI'O IPEJIMETA «bHOJIOI'US»
N3yuenne yuebHOTO npenmera «bHonorusy ocymecTBiIsieTcsi B TEYeHHE OJJHOT'O CEMECTpa.
[Tpu n3yyernn o0y4aromuM 1eIeco00pa3HO BHIOIHATH CIEAYIOUINE PEKOMEH/IAUH:

l. usydeHue Kypca IOJDKHO BECTHCh CHCTEMATHYECKM W CONPOBOXKIATHCS COCTABICHUEM
MOJIPOOHOT0 KOHCIIEKTA. B KOHCIIEKT peKOMEH1yeTCsl BKJIIOUaTh BCE BUABI yUEOHOM pabOThI: MaTepuabl
MPAKTUYECKHUX U JTa00OPATOPHBIX 3aHATHH, CAMOCTOATEIBHYIO IPOPAOOTKY YIEOHMKOB M PEKOMEHTyEMBIX
HCTOYHUKOB;

2. mocie W3y4ueHHUs Kakoro-imbo paszzena Mo y4yeOHUKY WIM MaTepuajaM IpPaKTHYECKUX HU
71a00paTOPHBIX 3aHATHH PEKOMEHYeTCsl M0 MaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMMHBI, ONpE/eICHus,
MIOHSTHS,

3. ocoboe BHHUMAaHHUE CIEAYeT YJCIUTh BBHIMOJHEHHUIO MPAKTUYECKUX M JTAOOPATOPHBIX 3aHSITHH,
IIOCKOJIBKY 3TO CIIOCOOCTBYET JIydllleMy IOHHMMAHUIO M 3aKPEIUICHUIO TEOPETHUECKUX 3HAHUU; Iepej
BBIMIOJIHEHUEM IPAKTHUECKUX U JA0OpaTOPHBIX 3aJaHUi HEOOXOAMMO U3YyYUTh HEOOXOJUMBII
TEOPETUYECKUI MaTepHall;

4. BCA TeMaTHKa BOIIPOCOB, U3y4aE€MbIX CaMOCTOSATEIbHO, 3a/1a€TCs MpernojaBaTesieM Ha JIEKLHUsX,

UM K€ JAarOTCA UCTOYHHUKU IJIA Oonee ACTAJIbHOI'O NIOHMMAaHUs BOIIPOCOB, O3BYUCHHBIX Ha JICKIHAX.

O0pa3oBaTe/ibHbIE TEXHOJIOTHH, MCIIOJIb3YyeMble IPH U3Y4YeHHH Y4eOHOr0 npeaMeTa

[IpoBeneHne NEKIMOHHBIX 3aHATHH 10 yIE€OHOMY TIpeIMeTy «BHOIOTHS» OCHOBBIBAETCS] HA aKTHBHOM
U MHTEPaKTHUBHOM METO/aX OOYy4eHHs, IpernojaaBaTeib B y4eOHOM Mpolecce MCHOIb3YeT MPE3EHTALUI0
JIEKLIHOHHOTO MaTepuaa, IJe 0OyJarolHecs: He HaCCUBHBIE CITYLIATENH, a aKTUBHbIE YYaCTHUKH 3aHATHSL.

WurepaktuBHOE 00ydeHHe - 3T0 0oO0ydeHHe, MorpykeHHoe B obOuienue. OOydarompecs 3amaroT
BOIIPOCHI M OTBEYAIOT HA BOIPOCHI IpenojaBarensd. Takoe MpernojaBaHUE HAIEIEHO Ha AKTUBH3ALMIO
MPOLIECCOB YCBOGHUS MaTepHalla U CTUMYJIUPYET acCOLIMAaTUBHOE MBIIIJIEHHE 00yJaroIuxcst 1 0osee MoHoe
YCBOEHHE TEOPETUYECKOTr0 MaTepuara.

IIpoBeneHne mNpPaKTUIECKUX U J1a0OpaTOpHBIX 3aHATUH OCHOBHIBAETCS HA AaKTUBHOM U
MHTEPAKTUBHOM MeETOJIe OOYy4eHHs, NpU KOTOpOM OOydYaroliuecs  B3aUMOICUCTBYIOT HE TOJBKO C
nperoiaBaTesieM, HO W APYyr ¢ APYroM. MecTo mpernojaaBarelisi B HHTEPAKTUBHBIX 3aHSATUSX CBOAWTCS K

HaIpaBJICHUIO ACATCIIBHOCTH O6yanOH_II/IXCH Ha BBINIOJIHCHHUC IPAKTHYICCKOTO U na6opaT0pHor 0 3aJIaHUM.



JUCT PETUCTPAIIUY U3SMEHEHHWM na Y4eOHBIi roj

Jlara,
Ne HOMep NMPOTOKOJIA
Conep:xanue u3MeHeHU s
ILII. 3aceqanus IIK
HMoxnuck npeacenarens INIK
1

Ne

[Ipencenarens LK T/

/JL.H. I'ycenbHUKOBa




