®enepasibHOE TOCYJApPCTBEHHOE OI0IKETHOE 00pa3oBaTeIbHOE
yUpexACHUE BBICILIEr0 00pa30BaHUs
«CapaToBCKull rOCYITapCTBEHHBIN TEXHUUYECKUI YHUBEPCUTET UMEHH ['arapuna 0. A.»

Ounnan denepaibHOr0 rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO
YUpEeXKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKuli rOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET UMEHHM [ arapuna 0. A.»
B I. [IeTpoBcke

VYTBEPXJIAIO
Hupextop ounana CI'TY

PABOYAS TIPOI'PAMMA

10 TUCIUTLINHE
OV ]1.09 «buomorus»

CHCTIMATIEHOCTH
13.02.07 «DnexkrpocHaO)KEeHUE)

Pabouas nporpamma paccMOTpeHa

Ha 3aceJaHUH MpeAMEeTHOH (LIMKIOBOM) KOMHCCHU
o01e06pa3oBaTenbHbIX, COIMATBHO-TYMaHHUTapPHBIX
U eCTeCTBEHHOHAYYHBIX TUCIUIIIHH

«16» urons 2025 roaa, mporokon Nel3

ITpencenarens [TIK /i gé A /0.B. Mensenesa/

[Terposck 2025



PabGouast mnporpamma yuyeOHOW mucuuruiuHbl «buonorus» paspaboraHa B
cootBerctBuu ¢ TpeboBanmsimu  DPI'OC  CIIO mno cmemmampHOcTH  13.02.07
«INEKTPOCHAOKEHUE», YTBEPKIAEHHOTO TMpUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®enepanun ot 16 ampenss 2024 r. Ne 255, pekoMeHAAIUSIMU
MunuctepctBa npocpenieHus PO no peanuzanuu cpeaHero oOiiero oopa3zoBaHUs B
npenenax OCBOSHHS 00pa3oBaTeIbHOM MPOTpamMMbl CPETHET0 MPOQPECCHOHATBHOTO
obpazoanust ot 01.03.2023 r. Ne 05-592 wu mnpumepHOil mporpaMmMmon
00111e00pa3oBaTebHON yueOHOM TUCHUIUIMHBL «buonorus» s npodeccuoHaIbHBIX
00pa3oBaTeNbHbIX OpraHu3alui, peKOMEHI0BaHHbIX DeepaabHbIM IOCY1apCTBEHHBIM
OIOPKETHBIM 00pa30BaTEIbHBIM YUPEKIACHUEM JIOMOJHUTEIHLHOTO MPOGECCHOHATBHOTO
obpazoBanus «HCTUTYT pa3BuTus npodeccuonaibHoro oobpazopanus» (GI'bOY IO
«UPIIO») B KadyecTBE MPUMEPHOW MPOTPaMMbl IS peaju3aldd OCHOBHOM
npodeccuonanbHoit oOpa3zoBarenbHOil nporpamMmbl CIIO Ha 6aze OCHOBHOTO OOIIETO

00pa3oBaHusl ¢ MOIyYEeHHUEM cpenHero oomiero oopazoanus (IIpotoxon Ne 6/2025 ot
18 ampenst 2025 1.)

Pazpabotuuk: Kazanmea O.H. — mpenopaBarenb BbICIICH KBadu(UKAIIMOHHON
kareropuu @unuana CI'TY umenu ['arapuna IO.A. B 1. [leTpoBcke

Penten3eHTHI:
Buemnuii penensent: KOmmua U.B. — npenogaBatens BbICIIEH KBaIM(PUKATMOHHOM
kareropuu [IpodeccuonansHo-nenarorunyeckoro komiemxa CI'TY umenu 'arapuna 10.A.



1. MACHOPT PABOYEHN NPOI'PAMMBI YYEBHOM JUCIHUATIIJINHBI
OV .09 buoaorust

1.1. O6s1acTH NIpUMEHEHHS TPOrPAMMBI

PaGouas mporpamma ydeOHOW AuCUUIUIMHBI «buonorus» sBIsSETCS YacTbiO
[IporpamMMbl MOATOTOBKM CHEUAIMCTOB cpenHero 3BeHa (nmanee — I[IIICC3) B
cootBeTcTBHM ¢ PI'OC CIIO no cnenuansaoctu 13.02.07 «DnekTpocHaOXEeHUEY.

1.2. MecTo y4yeOHoii nucuumimnbl B ctpykrype IHIICC3
VYyebnas aucuumuinHa «buonorus» BXomauT B 0O0II€00pa30BaTEIbHBIN UK
[IICC3.

1.3. IIeJIl/I H TpCﬁOBaHI/Iﬂ K pe3yjgbTaTaM 0CBOCHUSI NUCHUIIJIUHBI

ConepsxaHue mporpaMMbl yuyeOHOM IUCHUIUIMHBI «buosorus» HarpaBieHO Ha
JTOCTUKEHUE CIEAYIONTUX IIEJICH:

OBJIAJICHHE OOYyYalOUMMHUCA 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHU3allMU )KUBBIX CUCTEM PA3HOTO paHra U MpUOOPETeHHE YMEHUHN HUCIIOIb30BaTh
ATU 3HAHUS JJISI TPAMOTHBIX JEHCTBUN B OTHOILICHUM OOBEKTOB JKMBOW MPUPOIBI U
pelIeHUs pa3INYHbIX KU3HEHHBIX MPOOIIEM.

3agauu:

* OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OUOJOTUUECKUX TEOPHUSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3ax, MpaBWJIax, CIYy>KallluX OCHOBOM
1u1st GOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYUYHOU KapTHHE MUPA,

0 METOJ]aX HAay4YHOTO MO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPraHMU3allUM, BBIJAIOMIMXCS OTKPBITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

*  (opMupoBanue y 00ydaronuxcs no3HaBaTeIbHbIX, MHTEIUIEKTYaTbHBIX

¥ TBOPUYECKHUX CITOCOOHOCTEH B MpoIlecce aHaIN3a JaHHBIX O MyTSAX pa3BUTHUS

B OMOJIOTMHM HAYYHBIX B3TJIAJI0B, UACH M TMOIXOJ0B K HM3YyUYECHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

* CTaHOBJEHHWE Yy oOOydammmxcs oOmeld  KyJIbTypbl, (QYHKIIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBICHITH W OLCHHUBAThH SIBICHHS OKPY>KAIOIIETO
MHpa KUBOU MPUPObl HA OCHOBAHUM 3HAHUM U OMBITA, MOJYYEHHBIX MPU U3YyUYECHUU
Oonojoruu;

* ¢opmupoBaHue Yy O0OydYarOUIUXCS YMEHHMH WJUTIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TNPAKTUUECKON JCSATEILHOCTH YEJIOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

*  BOCIHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHHS K HEH, COONIOCHUS STHYCCKUX
HOPM TIPHY TIPOBEICHUH OMOJIOTHYECKUX UCCIIECIOBAaHUMN;

* OCO3HAHHWE I[ICHHOCTH OWOJOTUYECKHX 3HAHWUW JUIsI TIOBBIIICHUS YPOBHSA
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

*  MpPUMEHEHUE MPUOOPETEHHBIX 3HAHUM 1 YMEHUH B MOBCEHEBHOMN KU3HU

JUI OLIEHKW MOCJEACTBUM CBOEU AECATEIIBHOCTU MO OTHOLICHHUIO K OKPYXaroleu
cpene, COOCTBEHHOMY 3/10POBBIO, 0OOCHOBAaHUE M COOJIIOIEHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

N3yyenne aucUUIUIMHBI — HampaBieHO Ha  (GOpMHUpPOBaHHE  OOMIIMX



KOMIIETECHIINN:

OK 01. Beibupats croco0sl perienus 3a1a4 npodeccuoHanbHOM 1eATeIbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02.Mcnonws3oBaTh COBpPEMEHHBIE CpEICTBa IIOMCKAa, aHalh3a W
uHTepnpeTanuu uHGOpPMAIMU W WHOOPMAIIMOHHBIC TEXHOJOTHUU JIsi BBHITIOJHEHUS
3a/1a4 npodecCuoHaIbHOU IeITeTbHOCTH.

OK 04. Db dhexTnBHO B3aMMOICHCTBOBATh U pab0OTaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. CopeiicTBOBaThH COXPaHEHUIO OKpYXKarolen Cpenbl,
pecypcocOepeKeHr0, MPUMEHSATh 3HaHUS 00 W3MEHEHUHM KIMMara, MPUHIHUIIbI
OepeXJIMBOTO  MPOW3BOJCTBA, A((EKTUBHO JEHCTBOBaTH B  UYPE3BbIYAMHBIX
CUTYaIIHsIX.

B pe3ynbpTare ocBOEHUS JUCHUIUIUHBI O0y4aIOIIUICS JOJKEH 3HATD:

— O MecCTe M poJii OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS;

— OCHOBOIOJAraroume OWoNOrMuecKkue 3akoHbl U 3akoHomepHocTH (I
Menpens, T. Moprana, H.W. BaBunoga, 3. I'ekkens, @. Mrosuiepa, K. bapa), rpanutibt
WX TIPUMEHUMOCTH K KUBBIM CHCTEMaM.

B pe3ynbrare 0CBOCHHS TUCHUIIITUHBI 00yYarOIIUICS JOJKEH YMETh:

— PpacKpbIBaTh COJEP>KAHHE OCHOBOIOJIATAOMUX OUOJIOTMYECKUX TEPMHUHOB U
MOHSATUH: KW3HB, KJIETKA, TKaHb, OpraH, OPraHW3M, BHJ, IOIYJISIHSA, YKOCUCTEMA,
ouolieHo3, Ouocdepa; Meraboau3Mm (OOMEH BEIIECTB M MPEBpaIleHUE HSHEPTUH),
roMeocTas (caMoperyJisiius), OMocuHTe3 OeiKa, CTPYKTypHasi OpraHU3alus KUBBIX
CUCTEM, JIUCKPETHOCTh, CaMOPETYJIAIMsS, CaMOBOCIIPOU3BENEHUE (PETpOpyKIus),
HACJIEICTBEHHOCTh, HW3MEHYMBOCTb, JSHEPrO3aBUCUMOCTh, POCT U  PpPa3BUTHE,
ypOBHEBasi OpraHu3aIus;

— pacKpbIBaTh COAEpPKAHWE OCHOBOIOJATAIOIMIMX OHOJIOTMUECKUX TEOpUM H
TUIIOTE3: KIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, NPOUCXOXKACHUE KU3HU U
YEJIOBEKa,;

— BBIIETATh CYIIECTBEHHbIC TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT H
AYKapHOT; OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTraHU3MOB, BUJIOB, OMOTEOIIEHO30B
U 9KOCUCTEM; 0COOEHHOCTH MPOIECCOB OOMEHa BEIIECTB U MPEBPAIlCHUsI SHEPTUU B
KJIETKEe, (POTOCHMHTE3a, IJIACTUYECKOTO U SHEPreTHUEeCKOoro oOMEHa, XEMOCHHTE3a,
MUTO3a, MEW03a, OIUIOJOTBOPEHHUS, PA3BUTHS U PA3MHOKEHHS, WHIUMBUYAIBHOIO
pa3BUTUSI OpraHu3Ma (OHTOTreHe3a), OOpbObI 3a CYIIECTBOBAHHE, €CTECTBEHHOIO
oTOOpa, BUA000pa3OBaHUs, MPUCIOCOOJEHHOCTH OPTraHU3MOB K cpeie OOuTaHus,
BIUSHUS KOMIIOHCHTOB JKOCHUCTEM, AHTPOIOTCHHBIX HM3MEHEHHWH B DKOCHCTEMax
CBOEI MECTHOCTH, KpPyTOBOPOTA BEILIECTB W MpEBpallleHue SHEepruu B Onocdepe;

— pewaTh OHWOJOTMYECKUE 337auyM, COCTABJIATh T'€HOTUIMYECKHE CXEMBI
CKpCILIUBAHUs JJI1 PpPa3HbIX THUIOB HAcJEAOBaHUSA TMPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMbI MEPEHOCA BEIIECTB M AHEPIUU B IKOCUCTEMax (LeNH MUTaHUS,
MUILEBBIE CETH);

— TMPOTHO3UPOBATH  HEONArONMpHUSTHBIE  DKOJOTMYECKUE  MOCHENCTBHUS,
MpeI0TBpaiaTh uX.

1.4. Konu4yecTBO 4YacoB Ha OCBOEHHE MPOrpaMMbl JTHCIHUILIHHBI
MaxkcumanbpHON yueOHON Harpys3ku oOydaromierocs — 72 yaca, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 72 yaca.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM y4eOHO# TMCUMIINHBI U BUIbI Y4€0H0ii padoThl

Bup yueOHol padoThI Obnem
4acoB

O0bem 00pazoBaTeIbHON MPOTPAMMBI 72

B TOM YHCIIE:

TEOPETUUECKOE O0yUeHUE 56

MPAKTUIECKUEC 3aHSTH, B TOM YUCie B hOpME MPAKTUUECKON 16

IIOITOTOBKH

caMOCTOsITeNIbHAs paboTa 0

KOHCYJIbTaIlN! 0

MPOMEKyTOUHas aTTecTalus B hopme mudpepeHnnpoBaHHOTO 3a4eTa




2.2. TemaTH4ecKuii IJIaH U cojiepKaHue y4eOHOH TUCHMILTHHBI «bHoT0orHsm»

HaumenoBanue pa3jaeiioB Conep:xaHue y4eOHOr0 MaTepuaJia, japoparopunie padorei u | O0bém B Konwl Y4ebdHo-
U TeM NpPaKTHYeCKHe 3aHATHSI, CAMOCTOSITeIbHAsA padoTa yacax KOMIIETeHIIUH, | MeToaHYecKoe
o0yyaomuxcs, Kypcosasi pabora (IpoeKT) ¢popmMupoBanuio | obecrneyeHue
KOTOPBIX
CImocoo0cTByeT
3J1eMEeHT
NpPOrpaMMbl
1 2 3 4 )
Pa3nea 1. Buosnorus kak 2
Hayka. ZKuBble cucTeMbI
W MX OpPraHu3anus
Tema 1.1. Conep:xanue yueOHOro MmaTepuajia 2 1
Buosorus buonorus — Hayka o >xuBOoil mnpupone. CBsi3u OHOJIOTMH C
B cucTeMe HayK. O6masi | OOLICCTBEHHBIMH, TEXHUYECKUMH W JPYTUMH €CTCCTBEHHBIMU
XapaKTePHCTHKA ;KM3HM | HAYKaMH, ¢bunocoduel, penurueil, STUKON, ICTETUKON U MPABOM.
Ponp 6uonoruu B GopMHpoBaHUM COBPEMEHHOW HAYYHON KapTHUHBI
Mupa. CucreMa OMOJIOTrMUYECKUX HayK. OK 02
MeTtoapl TO3HaHMSI KUBOW MPUPOJBI (HaONIOEHNE, IKCIIEPUMEHT,
ONMCaHWEe, M3MEpeHue,  Kilaccuukamus,  MOJAEIUPOBAHUE,
cTaTucThyeckas o0padoTKa JaHHBIX).
JXusble cuctembl (OMOCUCTEMBI) KaK IPEIMET U3YYEHUs] OMOIOTHH.
OTiinune KMBBIX CHCTEM OT HEOpraHMUYecKoH mpupozsl. CBoicTBa
ouocucTeM U UX pazHooOpasue.
VYpoBHM OpraHuzanuu OHOCHCTEM: MOJEKYIAPHO-TEHETUYECKUA,
KJIETOYHBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BO1,
9KOCHUCTEMHBIH (OHO - Te0lIeHOTHYEeCKH i), OnochepHbIii
Pasznea 2. XumMnueckuid 10 OK 01
COCTaB U CTPOEHHE OK 02
KJIEeTKHU OK 04
Tema 2.1. Coaeprxanue y4eO0HOro Mmarepuaja 2 1

XuMHYECKHUI cOCTAB
KkJeTKkHu. Boga
U MHHepaJibHbIE BelllecTBa

XHUMHUYECKHH COCTaB KIETKU. XUMHUYECKHE DIIEMEHTEI:
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTBL. Boia 1 MUHEpaIbHBIE BEIECTBA.
OyYHKIIMY BOJIbI U MUHEPAJIbHBIX BElIECTB B KieTke. [lognepxanue
OCMOTHYECKOr0 Oajlanca




IIpakTuyeckoe 3aHsATHE

«bnomornueckas POJIb MUHCPAJIbHBIX BCIICCTB B O6€CH€‘-I€HI/II/I
KHU3HEICATeIIbHOCTH OPraHU3MOB, MPOSIBICHU qrcOananca
MHHCPAJIBHBIX 3JICMCHTOB»

Tema 2.2.
BuoJjiornyecku BasKHbIe
XHMHYECKHE COeIMHEeHUS

Conep:xkanue y4eOHOro MaTepuaJjia

benku. CoctaB u cTrpoeHHne O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI
O6enkoB.  He3ameHumble M 3aMEHMMbIE  AMHUHOKHCIIOTBHI.
AMUHOKUCJIOTHBI ~ COCTaB. YPOBHU CTPYKTYpPBI ~ OCIKOBOM
MOJIEKYJbl (MepBUYHAS, BTOpPUYHAs, TPETUYHAs M 4YETBEPTUUHAs
CTpyKTypa). XuMHYecKHe CcBoilcTBa OenkoB. buonoruueckue
¢bynkuuu OenkoB. PepMEHTbl — OHOJOTMYECKUE KaTaln3aTopBl.
Crpoenne  ¢epmeHTa: aKTUBHBI  LIEHTp,  cyOcTparHas
cneunpuynocts. Kodepmentsl. Buramunsl. Otiinuus pepMeHTOB
OT HEOPraHMYECKUX KaTalu3aToOpOB.

YrieBoapl: MOHOCaxapuabl (TIHOKO03a, prd03a U JIe30KCHprU003a),
aucaxapuibl (caxaposa, JaKkTo3a) W IoJHcaxapuibl (Kpaxmad,
[JIMKOTEH, LeJIoi03a). buonornyeckue ¢GyHKUMH YIIE€BOJOB.
Jlunu et TPUTIULEPUIDI, bochoaunusl, CTEpOUIBI.
I'unpodunsHO-rHAPOPOOHBIE cBOMCTBA. buonornyeckue GpyHKIUU
munuaoB. CpaBHeHHE YITIEBOJOB, O€IKOB UM JIMIMIOB Kak
ncToyHuKoB 3Heprun. Hyxnewmnosesle kucnorel: JHK w PHK.
Hyxneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KUCIOT. CTpoeHHe U
¢ynkuuun JITHK. Crpoenue u ¢pynkuuun PHK. AT®: crpoenue u
byHKIUM

1,2

Tema 2.3.
CrpykrypHo-
(pyHxkuuoHaIbHASA
OpraHu3anms KJeTOK

Conep:xanue yueOHOro MmaTepuajia

Huronoruss — Hayka o kjierke. Kierounas Tteopuss — mpumep
B3aUMOJICUCTBUS UJCH M (PAKTOB B HAYYHOM IO3HAHHWH. MeTOMbI
M3Yy4YEHUs KIIETKH.

Krerka kak menoctHas xuBas cuctema. OOmme nmpu3Hak KIETOK:
3aMKHyTass HapyxkHas MeMmOpana, wmonekynsl JIHK  kax
T€HETUYECKUH aIapar, CHCTeMa CHHTe3a OeJKa.

Tumbl  KJIETOK:  AyKapuOTHYeCKass M IPOKApUOTHUYECKas.
OCo0EHHOCTH CTPOEHHUS MPOKAPUOTHYECKON KieTku. Kierounas
cTeHka Oakrepuii. CTpoeHHe 2yKapruoTH4decKoi KieTku. OCHOBHBIE
OTIINYUS ~ PACTUTEIBHOM, JKMBOTHOM © TPUOHOM  KIIETKH.
[loBepXHOCTHBIE  CTPYKTYpPhl ~ KJIETOK— KJIETOYHas  CTEHKa,
rUKOKanuke, ux ¢yaknun. [lmasmatudeckas memOpaHa, ee
CBOWCTBA M (DYHKITHH.

[{utonnmazma u ee opraHounbl. OgHOMEMOpaHHBIE OPTraHOMJbI

1,2




knetku: OIIC, anmapar 'onbixu, au3zocoMsl. ITomyaBToHOMHBIE
OpraHoubl KJIETKM: MUTOXOHIpHHM, IiacTuibl. IIpoucxoxnenue
MUTOXOHApHA ¥ miactud. Buael mmactun. HememOpanubie
OpPraHOM[Ibl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, LEHTPHOIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KIIETKHU. BKiroueHus.
SAnpo — perynsatopHslii LeHTp KiueTku. CTpoeHue snpa: saepHas
000JI0YKa, KapHOIUIa3Ma, XPOMATUH, SAPBIIKO. XPOMOCOMBIL.
TpaHcIOpT BElIECTB B KIETKE

Pasznea 3. OK 01
KusHeneaTeIbHOCTH OK 02
KJIETKH OK 04

Tema 3.1. Conep:xanue y4eOHOro MmaTepuajia

OO0MeH BelllecTB
U MpeBpalieHue YHEPruu
B KJIETKE

OOMeH BellecTB, WIK METa00aM3M. AcCUMIIALNA (IUIaCTUYECKUI
0OMEH) ¥ JTUCCUMUJIIALINS (SHEPTETUUYECKUN OOMEH) — JIBE CTOPOHBI
eIMHOrO Tporecca Merabonmsma. Ponb 3aKOHOB COXpaHEHUs
BEIIeCTBA W PHEPrHMHM B MOHMMAaHUU MeTa0onu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbid. Ponb (epmeHTOB B
oOMEHe BEIECTB U MPEBPAIIEHUH YHEPTUU B KieTke. DOTOCHHTE3.
CseroBas u TeMHOBas ¢a3bl porocunresa. Peakunu ¢orocunTesa.
OddextuBHOCTh hoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A ISl )KU3HU
Ha 3emie. BnusHue ycnoBuit cpenpl Ha (HOTOCHHTE3 U CIIOCOOBI
MOBBIIICHUSI €r0 TMPOAYKTUBHOCTH Yy KYJIbTYPHBIX pacTEHUI.
XeMocuHTe3.  XEMOCUHTE3upylomue  OakTepun.  3HAUYCHUE
XEMOCHHTe3a JJISl )KU3HU Ha 3eMIIe.

DHepreTUyeckuidi OOMEH B KieTKe. PacmiersieHue BeIecTs,
BBIICTICHHNE M AaKKyMyJWpPOBAaHHWE JHEPrUU B KIETKE. Tarlbl
9HepreTuveckoro odOmena. [nmkomms. BpokeHwe u ero BUJBIL.
Kucnopognoe  okucieHue,  WIM  KIETOYHOE  JIbIXaHHE.
OxucnuTenpHoe (dhocopunupoBanue. O dexTuBHOCTDH
DHEPreTUYECKOro 0OMeHa

Tema 3.2.
BuocunTes 0eka

Conep:xanue yueOHOro MmarepuaJjia

Peakuuu matpuunoro cunrtesa. I'enerudeckas nadopmarnus u JJHK.
Peanuzanus renerndeckoit nHpopManuu B kietke. ['eHeTnueckuit
KOJ U ero cBoiicTBa. TpaHckpunuusa — matpuusblil cuare3 PHK.
Tpancnsanus — GmocuHTe3 Oenka. Iramnbl Tpancisainuu. Kogupopanue
aMUHOKHCIIOT. Posib pbocoM B OmocuHTe3e Oenka




I[IpakTHyeckoe 3aHsATHE
«Pelenue 3a1a4 Ha onpeIeleHUE OCIEA0BATENbHOCTH
HYKJICOTHIOB»

Tema 3.3.
Bupycbi

Coaep:xkaHue y4eOHOro MaTepuasia

Heknerounsie Qopmbl XKU3HH — BUPYCBHL. MCTOpUS OTKPBITUS
BupycoB (JI. WM. VBanoBckuit). OCOOEGHHOCTH CTPOCHHS U
JKU3HEHHOr0 IMKJIa BHpPYcOB. bakrepunodaru. bone3nu pacreHuii,
KUBOTHBIX W  UEJIOBEKa, BBI3bIBACMBIE BHpycamH. Bupyc
ummyHogepuimuta uenoseka (BHUY) — BoszOymutens CIIN/da.
ITpodunakTrka pacnpocTpaHeHUS] BAPYCHBIX 3a00JICBaHHIA

1,2

Pazgen 4. PazMHoxeHue 1
HHIUBHAYAJbHOE Pa3BUTHE
OpPraHu3MoB

Tema 4.1.
KM3HEeHHBIN MUK KJIeTKH

Conep:xanue y4eOHOro MmaTepuajia

KieTounslii UK, WM KU3HEHHBIA UK KIeTku. WHTepdasza u
muto3. [Ipoueccel, mpotekatome B uHTepdaze. Permkamus —
peakuusi wmatpuunoro cuHre3a JHK. Crpoenue xpomocom.
XpOMOCOMHBIM HabOp — KapuOTHUIl. JUIUIOMIHBIA M TarjIonIHBIN
XpoMOcOMHbIe HaOopbl. Xpomatuibl. lluTonornyeckue OCHOBBI
Pa3MHOXKEHHS W HHIUBUAYAIBHOIO Pa3BUTUS  OPraHU3MOB.
Henenne wierkn — wMuto3. Cramgum wmurosa. [lpouecchl,
IIPOUCXOJAIINE Ha PasHBIX CTaAuAX MHUTO3a. buonorunueckuii
cMbIca MuTO3a. [IporpamMmmupyemasi rubenb KJIETKU - arolTo3

Tema 4.2.
@DopMbI pa3MHOKEHUSA
OpPraHu3MoOB

Conep:xanue yueOHOro MmaTepuajia

@®opMbl pa3MHOXKEHUSI OpPraHU3MOB: O€crojioe U MosioBoe. Bumbl
0ecronoro pa3sMHOXKEHHUS: JeJICHUE HA/IBOE U MMOYKOBAaHHE OJHO U
MHOTOKJIETOYHBIX, criopoobpa3oBaHue, BEreTaTuBHOE
pa3MHOKeHHe. VCKycCTBEHHOE KIOHMpPOBAaHHE OPraHU3MOB, €r0
3HAYEHUE JUISl CENIEKLIUU.

[TonoBoe pa3mMHOXKEHHE, €ro OTiauuYus OT Oecmoznoro. Meiios.
Craguu Mmeiiosa. [Iponecchl, mpoOUCXOasIINE HA CTAaUAX Meio3a.
IToBenenne xpoMmocoM B Meno3e. Kpoccunrosep. buonornueckuit
CMBICI M 3HauU€HUE Melo3a. ['ameToreHe3 — npouecc o0pa3zoBaHUs
IMOJIOBBIX KIJICTOK Y JXKUBOTHBIX. ITomoBBIE KeJe3bl: CEMEHHHUKU U
anyHukd. OOpa3oBaHMEe W Pa3BUTHE IOJOBBIX KIETOK — TaMeT
(cmepmaro3ouj, SUILEKIETKA) — CHEpPMATOreHe3 M OOreHe3.
OCOOCHHOCTH ~ CTPOCHHS  SHIEKIETOK W CIEepMaTO30HJIOB.
OmnonorBopenue. [lapreHorenes

OK 01
OK 02
OK 04




Tema 4.3.
NuauBuayajibHoe pa3BUTHE
OPraHu3MoB

Conep:xaHue yueGHOr0 MaTepuaJia

WunuBunyansHoe  pa3BuTHe  (OHTOTreHE3).  OMOpHOHAJIbHOE
pa3BuTHe (dMOpHOreHe3). JTambl 3MOPUOHATIBHOTO DPA3BUTUSA Y
MO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TracTPyJISAIHs, OPraHOTEHE3.
[ToctamOpronansHOoe  pa3BuTHe. THIBI  MOCTIMOPHUOHATBHOTO
pa3BUTHS: NpsIMOE, HEmpsAMoe (JMYMHOYHOE). Bnmsuue cpexpl Ha
pa3BUTHE  OpPraHU3MOB;  (aKTOPBI, CIIOCOOHBIE  BBI3BIBATH
BPOXKJCHHBIE ypoJcTBa. Poct u pasButme pactenuii. OHTOreHes3
I[BETKOBOI'O pacTeHHs: JABOHHOE OIJIOAOTBOPEHHE, CTPOCHUE
CEMEHH, CTa/INU Pa3BUTHUS

IIpakTH4yeckoe 3aHsITHE

«udexnuonnple 3a00J€BaHUS U OSHOUAEMHM B  HUCTOPUU
YeJI0BEUYECTBA.

Bakmunarms kak npoduiakTika HHPEKIHOHHBIX 3200 ICBaHHIT»

Pa3nea S.
HaciaeacTBeHHOCTE U
H3MEHYMBOCTH OPraHU3MOB

14

Tema 5.1.
3aKoHOMepHOCTH
HacJIe/I0BaHUSs

Conep:xanue yueOHOro MmaTepuajia

[Ipeamet u 3amauu reHEeTUKH. Pollb UTOIOTUH U YMOPUOJIOTHH B
CTAaHOBIICHUU TEHETUKU. BKIag poccHiickux U 3apyO0emHBIX
VUEHBIX B pa3BUTHE  TEHETHMKH.  MeToIbl  TeHETUKH
(rubpuI0IOTHYECK U, LATOT€HETUYECKUH, MOJIEKYIISIPHO-
reHeTuueckui). OCHOBHBIE T€HETUYECKUE TOHATUA. [ eHeTnueckas
CHUMBOJIMKA, UCIIOJIB3yEMasd B CXEMax CKpGHII/IBaHI/II\/'I.
3aKOHOMEPHOCTH HACJICIOBAaHUS TPU3HAKOB, YCTAHOBJICHHBIE [ .
Mengenem. MoHOTUOPHIHOE CKpEUTUBAaHUE. 3aKOH €IUHOOO0Pa3Us
rudpuaoB nepBoro nokosneHus. [lpaBuno goMuHupoBaHus. 3aKOH
paCci€iJICHHUA ITPU3HAKOB. T'unore3a uucrorel ramer. IlonHoe u
HETOJHOE JOMUHHUpOBaHUE. J[UrHOpUIHOE CKpeluBaHHe. 3aKOH
HE3aBHCHMOTO HACJICJIOBaHHWS TPHU3HAKOB. llUTOreHeTHYecKue
OCHOBBI TUTUOPUIHOTO CKpEIIBaHus. AHanu3upyrouee
ckpemuBanue. Vcrmonb30BaHHE aHATU3UPYIOMIETO CKpEIIUBaHUS
JUTSL OTIPEIENICHUs] TEHOTHUIIA 0COOH

IIpakTHYeckoe 3aHATHE

Pemenne 3amad Ha ONpeNENEHHE BEPOSITHOCTH BO3HUKHOBEHUS
HaCJICACTBCHHBIX NPHU3HAKOB IIPpU MOHO-, OU-, HOJII/IFI/I6pI/I,Z[HOM u
AQHAJIM3UPYIOIIEM CKPEIIMBAHUH, COCTaBICHHE TI'€HOTHUIIMYECKHUX
CXEM CKpEIMBaHUs

OK 01
OK 02
OK 04




Tema 5.2.
CuenieHHOe HacJIe0BaHHUe
NPU3HAKOB

Conep:xanue yueOHOro MaTepuajia

CueruieHHOe HacienoBaHHWe NMpu3HakoB. Pabora T. Moprana mo
CLEIJICHHOMY HaclieJJoBaHUIO TeHOB. HapyieHnue cuermieHus
T€HOB B PE3yJIbTaTe KPOCCHHTOBEpA. XPOMOCOMHAs TEOpHs
HACJIEJACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneTtuka mosa. XpoMOCOMHOE OIpEIETICHUE Moja. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOrameTHble U  TeTepOoramMeTHBIC
opranu3mbl. HacienoBanue npu3HakoB, CIETIEHHBIX € TTOJIOM

HpaKaneCKoe 3aHATHE

Pemenue 3amau Ha OIIpCACIICHUC BCPOATHOCTH BO3HUKHOBCHMHA
HACJICACTBCHHBIX IIPHU3HAKOB IIpHW CHCIUICHHOM HACJICAOBAaHHU,
COCTAaBJICHUC I'CHOTHUIIMYCCKUX CXCM CKPCIIMBAHUA

1,2

Tema 5.3.
3akoHOMepHOCTH
H3MEHYNBOCTH

Conep:xanue yueOHOro MmaTepuajia

WN3menunBocTb. Buapl W3MEHYMBOCTHU: HEHACHEACTBEHHas U
HacJleICTBEHHAas. Poib cpenbl B HEHACIEACTBEHHON N3MEHUMBOCTH.
XapaKTepucTukKa MOIU(PUKAIIMOHHON MU3MEHYUBOCTH.
BaprnannonHbli psax ¥ BapuanuvoHHas KpuBas. Hopma peaknumn
npu3Haka. KolM4ecTBEHHbIE M KadeCTBEHHBIE IPU3HAKU M UX
HopMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBennas, W TeHOTUITHYECKast U3MEHYUBOCTD.
KoMbOuHaTtiBHasT M3MEHUYMBOCTh. Meii03 W TOJOBOW MPOIECC —
OCHOBa KOMOMHATUBHOMN W3MEHYHBOCTH. MyTtanuonHast

n3MeHuuBoCTh. Kiaccuduxamus MyTauuii: reHHble, XpOMOCOMHBIE,
reHoMHbIe. YacToTa U MpU4YrHBI MyTaluid. MyTareHHsie (hakTopbl.
3aKOH TOMOJIOTUYECKHX PSAIOB B HACIIEICTBEHHOW H3MEHUYMBOCTHU
H. . BaBuiiosa

Tema 5.4.
I'eneTnka 4yesioBeKa

Conep:xanue yueOHOro MmarepuaJjia
I'enetnka uenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOMbI

T'C€HETHUKH yeJIoBeKa: reHeaJJOTHYeCKUM, OJIM3HELOBLIH,
IIATOTeHETUUECKHI, OMOXUMHYECKUH, MOJIEKYJIIPHO-
reHeTHYECKHUH. CoBpemeHHOE OITpeJIeIICHUE T€HOTHIIA:

MOJITHOTEHOMHOE CEKBEHHPOBaHUE, TEHOTUITUPOBAHUE, B TOM UUCIIE
¢ momompro [IlIP-anamm3a. HacnencrBeHHble 3a0o0ieBaHUS
YelIoBeKa: TIeHHble 0oJIe3HH, OOJIe3HM ¢  HACIEICTBEHHOMU
MPEAPACTIONOKEHHOCTRI0, XPOMOCOMHBIE OoJie3HH. ComMaTHYeCcKue
U TCHCPATHUBHLIC MYTallUU. CTBOJIOBBIC KIJICTKHU. HpI/IHLII/IHBI
3I0pOBOTO 00pa3a KU3HH, TUarHOCTUKH, TPODHUIAKTHKY U JICUCHUS
TCHETUYECKUX 0OJIC3HEH. Menuko-reHeTUYecKoe
KOHCYJbTUPOBaHUE. 3HAUYEHUE  MEIMIIMHCKOM TEHETUKH B
OpCaAOTBpalliCHUH W JICUCHUH I'CHCTUYCCKUX 3a60JIeBaHI/Iﬁ YCJIOBCKaA




Pa3gen 6. DBoJIONUOHHASA

ounoJiorus
Tema 6.1. Coaep:xanue y4eOHOro Mmarepuajia

dBooUHOHHAs Teopus | [Ipeanochuiku BO3HMKHOBEHUS SBOJIIOLIMOHHOU TEOPHH.
U ee MecTo OBOIIOLMOHHAs Teopus M €€ MecTo B Ouosornu. BiusHue

B OMOJIOTHU

HBOJIIOIMOHHON TEOPUHM Ha pPa3BUTUE OHMOJOTMU U JIPYTUX HayK.
CBunerenscrBa IBOJIIOLIUH. [TaneonTonornyeckue:
[IOCJIEZI0BATENbHOCTh TOSBIIEHUS BUJOB B IaJCOHTOJIOIMYECKOM
JeTONMCH, nepexoHble popmbl. buoreorpaduueckue: cxoiacTBo U
paznmuune  QgayH u  ¢uOp  MaTepUKOB U OCTPOBOB.
OMOpHOJIOTHUECKUE: CXOACTBA M Ppa3Iuuus 3MOPHOHOB PAa3HbIX
BU/JIOB [T03BOHOYHBIX. CpaBHUTENbHO-AaHATOMHYECKUE:
FOMOJIOTMYHBIE,  AHAJIOTUYHBIC,  PYIUMEHTapHbIE  OpraHsl,
aTaBU3Mbl. MOJIEKYJISIpHO-OMOXUMUYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIC/ICTBEHHOCTH M OCHOBHBIX METaOOJIMYeCKUX MyTed y Bcex
JKUBBIX OPraHU3MOB.

OBOIIOLMOHHASA Teopus 4. JapBuHa. [Ipeanoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. [[BUIKyIMe CHIIbI 3BOJIOLUU BHUJIOB
no JlapBuHy (M30BITOYHOE pa3MHOXEHHE INPU OTrPaHUYEHHOCTHU
pecypcoB,  Heompenel€HHass  W3MEHUMBOCTb, Oopbba  3a
CYIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

Tema 6.2.
MuxposBoonus

Conep:xaHnue y4ueOHOro MaTepuajia

Cunrerndeckas Tteopusi sBomonuu (CTD) u e€ OCHOBHBIE
nosiockeHus. Mukpospomoonus. [lonynsauus kak eAuHHIIa BHJA U
IBOJIIOLIHH.

JBuxyme cuibl  (akTOpbI)IBONIONMM  BUAOB B IPHUPOJIE.
MyTanMoHHBIH TpollecC W KOMOWHATHBHAas HM3MEHYHBOCTD.
[TonmynsiiioHHBIE BOJIHBI U Jipeiid reHoB. M3omsiusa U Murpamus.
EcrecTBeHHbI 0TOOp — HampaBisAlOMUNA  (HAKTOp IBOIIOLUH.
®opmbl ectecTBEHHOro 0TOOpa. [IprucnocodbieHHOCTh OpraHU3MOB
Kak pe3ynpTar 3Bomoouuu. Ilpumepsl mnpucnocoGienHuit y
opranu3moB. Apomopdo3sl W uauoamanTanuu. Bug u
BugooOpasoBanue. Kpurepun Buma. OcHOBHbIE  (HOPMBI
BHJ1000pa30BaHMs: Teorpaduieckoe, IKOJOTHIECKOE

OK 01
OK 02
OK 04




Tema 6.3. Coaeprxanue yueOHOro Mmarepuaja
MaKpo3BoIIOnHUs MaxponsBosrorust. ©opMbl 3BOJIIOLUU: QUIIETHYECKas],
JMBEpreHTHast, KOHBEpreHTHas, napasuienbHas. HeoOparumocts
9BOJIIOLIMH
IIpakTnyeckoe 3aHsiTHE
«CpaBHEHHE BUI0B 10 MOP(OIOrHYECKOMY KPUTEPHUIO
Pa3zmen 7. OK 01
Bo3HMKHOBEHHE U pa3BUTHE OK 02
JKH3HHM Ha 3emuie OK 04

Tema 7.1.
3apo:kaeHue
U pa3BUTHE )KU3HHU

Conep:xanue yueOHOro MmaTepuajia

JloHaydHBIE NpPENCTABICHUA O 3apOXKACHUM >KU3HU. HayuHble
TUIOTE3bl BO3HHMKHOBEHHUS JKM3HM Ha 3emje: a0uoreHes u
naHcrepMus. XHUMHYECKas SBOJIIOLUA. AOHMOreHHBIH CHHTE3
OpraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
OKCHEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKON HBOJIIOLIHH.
HavanbHble 3tanbel Ouonornuyeckoil 3somouuu. I'mnoresa PHK-
mupa. PopmupoBaHre MEMOPAHHBIX CTPYKTYpP U BO3ZHUKHOBEHUE
nporokyieTku. [lepBble kneTkn U ux 3Bosronus. PopMupoBaHue
OCHOBHBIX I'DYIII )KUBBIX OPTraHU3MOB.

Pa3Butre xn3HM Ha 3emse mo spaMm M nepuonaM. Karapxen.
Apxelickas U mporepo3oiickas dpbl. [lameosoiickas 3pa u eé
[IEPUOLBI: KeMOpHICKHIA, OpPIOBUKCKHU, CUITYpUHICKH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIN, IepMCKUi. Me3030icKas spa U
e€ mepuobl: TPUACOBBIN, IOPCKUH, MenoBoil. KaliHo3olickas apa
1 €€ IepHO/Ibl: NAJIEOr€HOBBINM, HEOT€HOBBIN, aHTPOITOT€HOBBIN.

Tema 7.2.
Cucrema opranu4eckoro
mupa. [lpoucxoxnenne
YeJIOBEKAa — AHTPOIIOreHe3

Conep:xanue yueOHOro MmarepuaJjia

Cucrema OpraHMY4ecKOro MHUpa Kak OTPaKEHHUE SBOJIOLHUH.
OcHOBHBIE CHUCTEMATUYECKHE TPYIITIBI OpPTaHW3MOB.
XapakTepucTuka KJIMMara W  TEOJOTUYECKHX  IMPOIIECCOB.
OCHOBHBIE 3Talbl 3BOJIOIUN PACTUTEIHLHOTO M XUBOTHOTO MHpA.
Apomopdo3bl y pacTeHH U KUBOTHBIX. llosBIeHue, pacuBeTr U
BBIMHPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

DBoJIOIMSL  uYeloBeKa. AHTpPOMOJOTUS Kak Hayka. Pa3Butue
MPEJICTAaBICHUM O MPOUCXOKICHUH 4esoBeka. MeToapl n3ydeHus
anTponioreHe3a. CXOACTBa M pa3iWuvs YEJIOBEKAa U JKUBOTHBIX.
CucremaTH4ecKkoe TIOJIOKEHUE 4YeJloBeKa. JIBMXKyIue CHIIb
(pakroper) antpomoreHesa. HacnmencTBeHHas W3MEHYHMBOCTH U
€CTEeCTBeHHBIH  0oTOOp.  OOIIeCTBEHHBIH  00pa3  KU3HH,
W3TOTOBJICHHUE OPYAUN TPY/a, MBIIUICHHUE, PEUb




Tema 7.3. Coaeprxanue yueOHOro Mmarepuaja 2
OCHOBHBIE CTANHI OCHOBHbBIE CTaJMM M BETBU SBOJIIOIMH YEJIOBEKA: aBCTPAIOMHUTEKH,
IBOJIIOIIUY YeJI0BEeKA Yenosek YMETBIH, Yenosek MPAMOXOISAILIUI, Yenosex
HeaHAepTalbckuii, YeaoBeK pasyMHBIH  COBPEMEHHOTO  THIIA.
Haxonku HMCKOMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHHUSA, 00IACTh
pacrpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHUS.
Yenoeueckne pacsl. OCHOBHBIE OOJIBIINE PACKHL: €BPONCOUIHAS
(eBpasuiickas), HETpO-aBCTpAONAHAS (IKBATOpHAIIbHAS ),
MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCcKast). YepTol
MPUCTIOCOOJICHHOCTH MPEACTaBUTENICH YEIOBEYECKUX pac K
YCIIOBHSIM CyliecTBOBaHMs. EnnHCTBO yenoBeyeckux pac. Kputuka
pacu3Ma
Pa3nen 8. Opranusmsl u 2 OK 01
OKpy:Kalolasi cpeaa OK 02
OK 04
Tema 8.1. Coaep:xanue y4eOHOro MaTepuaJia 1 OK 07
JKOJIOTUS DKOJOTHSl KaKk HaykKa. 3aJadyd U pasfenbl SKOJOrHu. MeTomsl
KaK HayKa. Cpeapl Ku3HH, | YKONOTHUCCKHX  HCCIICIOBAHMIA. DKOJIOTUYECKOE MHUPOBO33PEHUE
Jxosorudeckne gpakropp | COBPEMEHHOrO HeloBeKa. Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAs,
Ha3eMHO-BO3/IyIIIHAS, NIOYBEHHAS, BHYTPHOPTaHU3MEHHAS.
Okonorndyeckue  Qaxtoppl.  Kiaccupukamuss — 3KOJIOTHUECKUX
(dakTopoB: aOWOTHYECKHE, OWOTHYECKHE U aHTPOIOTCHHEIE.
JlelicTBUE SKOIOTUYECKUX (PaKTOPOB HAa OPraHU3Mbl. AOMOTHYECKUE
(bakTopbl: CBET, TeMIleparypa, BIaXHOCTb. doTonepuoausm.
[Ipucnocobnenuss OpraHM3MOB K  JCHCTBUIO aOMOTHYECKHX
¢dakropoB. buonorunueckue putmel. buorndeckue pakropsl. Bus
OMOTMYECKMX B3aUMOJEHCTBUNA: KOHKYPEHLUs, XUIIHUYECTBO.
[MapazutuszM, MyTyanu3M, KOMMEHCAIN3M  (KBapTHPAHCTBO,
HaxJIeOHUYECTBO), aMeHCalIn3M, HEUTpanu3M. 3HavyeHue
OMOTHYECKUX B3aUMOJICHCTBUH IUISI CYIIECTBOBAHHS OPTaHU3MOB B
PUPOJHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue y4eOHOro Mmarepuajia 1
JKOJOTHYCCKHE DKOJIOTHYECKHE XapaKTePUCTUKU oMy . OCHOBHBIE
XapaKTepHCTHKH MOKa3aTeIH MOIYJISAIUN: YUCIEHHOCTD, IFIOTHOCTh, POXKIAEMOCTb,
Tonyasiun CMEpPTHOCTB, PUPOCT, MUTPALs. JIMHAMHKA YHCICHHOCTH
MOMYJISIUK U €€ PeryJsiius
Pazgen 9. CoobecTBa 8 OK 01
IKOJIOTHYECKHE CHCTEMbI OK 02
OK 04
Tema 9.1. Coaeprxanue y4e0HOro MaTepuaja 1 OK 07
CoobmecTBa opranu3mos, [COOOIIECTBO OpraHu3MoB — OuoueHo3. CTpyKTypbl OHOLEHO3a:
BUJIOBAasi, TNPOCTPAHCTBEHHAsA, Tpoduueckass (mumieBas). Bunsi-




IKOCUCTEMBbI

momuHaHTEL. CBs31 B OHOLIEHO3E.
Okosornyeckue cucreMsl (3kocucremsl). [lonsTue 06 s3kocucreme u
ouoreoreHo3e. OYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI:
IIPOAYLIEHThI, KOHCYMEHTBI, peyleHTbl. KpyroBopoT BelecTs u
MIOTOK PHEPruM B dKocucteme. Tpoduueckue (MHUIEBbIE) YPOBHH
skocuctemsl. [lumesslie nenu u cet. OCHOBHBIE MIOKA3aTENN
9KOCUCTEMBI: OroMacca, MPOIyKIHs. DKOJIOTUYECKUE TUPaMUIbI:
IPOAYKIUH, YUCIEHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTh, CaMOperyJisiuus, passutue. Cykueccus

Tema 9.2.
IIpupoanbie 3IKOCUCTEMBI

Conep:xanue y4eOHOro MmaTepuajia

[Ipupoanblie 3xocucTEMBI. DKOCUCTEMBI PEK U 03€p. DKOCHCTEMA
XBOMHOI'O WIX HIMPOKOJMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE
HKOCHUCTEMBI. ATPO3IKOCUCTEMBI. Y pbodKocucTeMbl. bronorndyeckoe
1 XO35HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.
bropasznoobpasue kak GpakTop yCTOHUNBOCTH IKOCHUCTEM.
CoxpaHeHue 6M0JI0rMYECKOro pazHooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
rjaodajabHas

IKOCHCTEMA 3eMJIH

Conep:xanue yueOHOro MmaTepuajia

Yuenue B. W. Bepuaackoro o 6uocdepe. ['panutisl, coctas u
CTpyKTypa 6uocdepsl. JKrBoe BEIECTBO U €r0 (PYHKIIUH.
OcoGenHoctu 6rocheps! Kak ri100albHON SKOCUCTEMBI.
Jlunamuyeckoe paBHOBECHE U oOpaTHas CBA3b B Omocdepe.
KpyroBopoTs! BemiecTB U OHOTreOXMMHYECKHUE [IUKITBI AJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI
CYIIN

Tema 9.4.
Binsinne aHTPONOTreHHbIX
(¢axkTopoB Ha 6uochepy

Conep:xaHnue y4ueOHOro MaTepuajia

YenoeuecTBo B 6nochepe 3eMinn. AHTPOIIOTeHHbIE H3MEHEHUS B
ouocdepe. ['modanbHBIE IKOJTOTUYECKHUE TPOOIIEMBI.
CocyiecTBoBaHUE MPUPOJIBI U yenoBedecTBa. CoxpaHeHue
Omopa3Ho00pa3us Kak OCHOBA ycTorunBocT Onochepsl. OcCHOBA
paIMoOHAIBFHOTO YIIPABIEHUS MPUPOTHBIMU PECYPCaMU U HX
UCIoJib30BaHue. JIocTHyKeHUs1 OMOJIOTHH U OXPaHa MIPUPOJIbI

IIpakTH4Yeckoe 3aHATHE
«OTX0/1bI TPOU3BOJICTBAY

Tema 9.5.
Bausinue couuaibHo-
JKOJIOTHYECKUX (PAaKTOPOB
HA 3/10POBbeE Ye10BeKa

Conep:xanue y4eOHOro MaTepuajia

310pOBKE U €r0 cocTaBisione. @aKkTopbl, TOJIOKUTEIBHO U
OTPHUIATENILHO BIUSIOIINE HA OpraHU3M denoBeka. [Ipobiema
TEXHOTE€HHBIX BO3JICHCTBHI Ha 3I0POBHE YETIOBEKA
(3MEeKTPOMAarHUTHBIE TOJIsI, OBITOBASI XUMHUS, U30BITOYHBIE IITyMBI,
paauanyd v T.11.). AanTaius opraHu3Ma 4eioBeka K pakropam
okpy»katoreit cpeabl. [IpuHuuns hopmMupoBaHus

310poBhecOeperaronero nopeneHus. Pu3nveckas akTHBHOCTh U

1,2

1,2




300pPOBLE. buoxuMmuueckue acreKThbl paluoOHaJIbHOI'O NUTAHUA

Pa3gen 10. Ceaexkuus
OPraHu3MOB, OCHOBBI
OMOTEeXHOJIOTHH

Tema 10.1.
Ceekuus
KaK HayKa M Mpoliecc

Conep:xkanue yueOHOro MmaTepuaJjia
Cenekius Kak HayKa v MPOLECC. 3apOKICHUE CEJIEKIINH U

nomectukanus. Yuenue H. 1. BaBuiioBa o neHTpax MHOTO0OOpa3us U

IIPOUCXOXKACHUS KYIbTYPHBIX pacTeHUH. L{eHTpbI mporcxoxaeHus
JOMalIHUX XUBOTHBIX. CopT, nopona, mramMmM. COBpEMEHHBIE
METOABI CeNeKIUH. MaccoBbIi

Y MHIUBUAYaAJIbHBIA OTOOPHI B CEJIEKLIUU PACTEHUH U KUBOTHBIX.
Onenka 3xcTepbepa. bin3kopoacTBEHHOE CKpELIMBaHUE —
uHOpuAuHT. Yucras nunus. CKpelBaHie YUCThIX JTUHUH.
I'ereposuc, nnu rubpuaHas cuna. HepojacTBeHHOe ckpeniBaHue —
ayTOpuauHr. OTnanéHHas rudpuanzanus 1 e€ ycrexu.
HcKyccTBEHHBINM MyTareHes3 ! MOJy4YeHUE TOJIUIIIIONI0B.
JlocTrKeHMsI CEEKIUN PacTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2.
OcHOBBI OHOTEXHOJIOTHHU

Conep:xanue yueOHOro MmaTepuajia

buorexHonorus kak orpaciib Mponu3BOJACTBA. [ eHHAs MHKEHEPHSL.
Oranbl co3nanusi pekomOouHanTHOM JJHK 1 TpancrenHbIx
opranusmoB. Kitlerounas nn>xenepus. Kierounsle KyiabTypBbl.
MUuKpOKIIOHAIBHOE pa3MHOKEHNE pacTeHui. KioHnpoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OpPraHU3MOB.
Dkojorudeckue u stndeckue npoodsnemsl. 'MO — renernyecku
MOJIU(UIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BuorexHojgoruu
B ’KH3HM U npodeccuu

Conep:xanue yueOHOro MmarepuaJjia

OcHOBHbIE HAMPaBJICHHS COBPEMEHHON OMOTEXHOJIIOTHH B
npodeccnoHanbHOM e TeIbHOCTH YesloBeka. MeTo bl
ouorexHonoruu. OObEKThl OMOTEXHOJIOTHH. JTHKA
OMOTEXHOJIOTHIECKUX

Y TeHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u ananusa
O1OsKOIOrHYecKoil MHpOpMaLuK

W3 pa3IMYHbIX UCTOYHUKOB (Hay4dHas U y4eOHO-HaydHAs
TuTepaTypa, Cpe/icTBa MaccoBor nHpopmaiuu, ceth UHTEepHET 1

Apyrue)

OK 01
OK 02
OK 04
OK 07

Pa3pen 11. Pemenue xkeiicoB
B 00J1aCTH OHOTEXHOJIOTHIi

OK 01
OK 02




Tema 11.1.
Buorexnosgorun
M TeXHHYECKHE CHCTEMBbI

Conep:xaHue yueGHOr0 MaTepuaJia

Pa3BuTHe OMOTEXHONOTHII ¢ MPUMEHCHUEM TEXHHYECKUX CUCTEM
(Omounxenepus, ouonHpopmaTika, OMOHUKA) U UX IPUMEHEHUE B
’KM3HHU YEJIOBEKA, MIOMCK U aHAIN3 MH(OPMALIUH U3 PA3TMIHBIX
MCTOYHMKOB (Hay4yHast U ydyeOHO-Hay4YHasl JUTEpaTypa, CPeCTBa
MaccoBoil nHpopMaryy, ceTb VIHTepHET 1 apyrue)

IIpakTuyeckoe 3aHsTHE
«Keiicbl Ha aHanmu3 HHPOpPMAIMU O PA3BUTUU OMOTEXHOJOTHH C
MPUMEHEHUEM TEXHUYECKUX CUCTEM (110 MUHHU-TPYIIIaM).
3aiuTa Kelca: NpeCTaBlIeHNE Pe3yIbTaTOB PELIEHUs KEHCOB

(BBICTYILICHUE C MPE3EHTAINEH )»

OK 04
OK 07

1,2

IIpome:xyTouyHast arrecTanus B gopMe 1uppepeHIUPOBAHHOIO 3a4eTa

Bcero
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3. YCJOBUS PEAJIM3AILIMA PABOYEN ITPOT PAMMBbBI

3.1. TpeboBaHus K MUHMMAJIbHOMY MATE€PHAJIbLHO-TEXHUYECKOMY
o0ecreyeHH 0 00y4eHHUs M0 JUCHHUILINHE
Peanuzanust paboueit mporpaMMbl y4eOHON TUCHMIUIMHBI «buonorus» TpedyeT
HaJu4us yueOHoro kabunera «buomorusy.

ObopynoBanue y4eOHOro KabuHera:

MynsTUMEIHIHBIN KoMITIeKC. KoMmproTep WMeeT AOCTynm B DIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIbHYI0O  Cpely  OpTraHM3alud, K  DJIEKTPOHHO-
OMOMMOTEYHBIM CHCTEMaM, BBIXOJ B TJIOOANBHYIO ceThb VHTepHET, OCHaIICH
JUIEH3UOHHBIM IPOrPAMMHBIM 00ECTICUEHHUEM.

PaGouyee mecto mpemomaBarens, paboune Mecta oOydarommxcs (25 wmecr),
KOMITIEKT Y4eOHO-METOMYECKONW TOKYMEHTAIINU, HATJISTHBIE TTOCOOHS (KOMIUICKTHI
TaOJINII, TIAKATOB)

3.2. HudpopmanuoHHoe odecnevyeHue 00ydeHunst

3.2.1 IleyaTHbI€e M 3JIEKTPOHHbIE U3TAHUS
OcHoBHbBIe y4eOHbIe U3TaHMSI

1. Mamonros, C. I'., O6mas 6uosnorus : yueonuk / C. I'. MamonToB, B. b. 3axapoB. —
MockBa : KnoPyc, 2025. — 323 c¢. — ISBN 978-5-406-14516-6. — URL:
https://book.ru/book/957430

I[OHOJ'IHI/ITGJIBHBIB y‘lﬁﬁHbIe H3JaHUA

2.Konecnukos, C. ., O6mas Ouonorus : yaebnoe nmocodue / C. U. KonecHukoB. —
MockBa : KwnoPyc, 2023. — 287 c¢. — ISBN 978-5-406-11707-1. — URL.:
https://book.ru/book/949522

3.2.2. UuTepHeT pecypcebl

3www.shio.info (Bcs Ouosorus. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH,0M0IMOTEKA).
4. www.school-collection.edu.ru (Enunas koyuteknuu g poBbIX 00pa3oBaTeIbHBIX

pecypcoB).

JJIEKTPOHHO-0MOJIMOTEYHASI CHCTEMA:

5. OBC «Znaniumy
6. ObC «PROFo6pa3zoBanue»
7. OBC «Book.ru»


https://book.ru/book/957430
https://book.ru/book/949522
http://www.sbio.info/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCLHUIIJIMHBI

KonTposns M OLEHKa pe3yabTaTOB OCBOEHUS JTUCUUILIAHBI OCYIIECTBIISIETCS
MperojiaBaTesieM B MPOIIECCe MPOBEACHUS MPAKTUUECKUX 3aHITUN, TECTUPOBAHUS, a
TaK)K€ BBINIOJIHEHUS OOYYalOIIUMUCS HMHAWBUIYAIbHBIX 3aJlaHUM, MPOEKTOB,
HWCCIIeOBaHM.

4.1. @opMbl M1 METOABI KOHTPOJISAA M OLIEHKH Pe3yJ1bTaTOB 00yYeHUs!

Pe3yabTaThbl 00yueHus @opMbI U METOBI

(ocBOEHHbBIE YMEHUS, YCBOCHHbIE 3HAHMS) KOHTPOJIS U

OLICHKH Pe3yJIbTATOB
00y4eHus
B pe3ynbTate nzydeHus: yaueOHON AUCIUTUIUHbI * UHIMBUIyaJIbHbIC U
«buonorusy» 06yqafoumﬁc;l OJDKEH 00J1a1aTh CprHTaHBHBIC
KOMIIETCHIMSIMU : OMPOCHI;
¢ OMOJIOTUYECKUI

OK 01. BriOupaTh criocoObl perieHus 3a1au JIMKTAHT; _
MpoheCCUOHAIBHON IEATEIIbHOCTH IPUMEHUTEIIBHO K * CaMoTpoBepKa,
[Pa3JIMYHBIM KOHTEKCTAM. ¢ B3aMOTIPOBCPKA,

OK 02. Ucnons30BaTh COBPEMEHHEIE CPEACTBA ¢ TCCTHPOBAHUC,
MOMCKa, aHATM3a U HHTEPIIPETAlu HHHOPMAITHH 1 * IpaKTHIECKas paboTa.
MH(OpPMAIMOHHBIC TEXHOJIOTUH ISl BBITIOJIHEHUS 33124
poheCCUOHATIBHON JIEATEIIbHOCTH.

OK 04. D¢ dhexTnBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJUICKTUBE U KOMaHJIE.

OK 07. ConericTBOBaTh COXPAHEHUIO OKPYKAOIIEN
Cpelibl, pecypcocOEpeKeHUI0, MPUMEHSTh 3HAaHUS 00
M3MEHEHUH KJIMMaTa, MPUHIIUIEI 0€PEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO EHCTBOBATH B
UpE3BbIYANHBIX CUTYAIUSX.

B pe3ynbrare ocBOEHUS AUCHUTUIMHBI 00yYaroIuics
JOJIKEH 3HATh:
— O MECTE ¥ pOJii OMOJIOTUU B CUCTEME ® VHIMBUAYaJbHBIC U
HAay4YHOT'O 3HAHUS; (GpOoHTaJIbHBIE ONPOCHI;
— OCHOBOTIOJIAraroNe OMOJIOTHIECKIE e OHMOJIOTUYECKUI
3aKoHbI ¥ 3akoHOMepHOCTH (I'. Menaens, T. JIAKTAHT;
Moprana, H.1. BaBuiiosa, JO. I'ekkens, O. ® CaMOIIPOBEPKA;
Miromnepa, K. bapa), rpanuiibl ux npuMeHUMOCTH ® B3aUMOIIPOBEPKA;
K ) KMBBIM CHCTCMAaM. ® TECTHUPOBAHUE,
® TpaKkTUYECKas padoTa.




B pesynbTaTe ocBO€HUS AUCIUTUIMHBI 00 yJaIOIIUICs
JOJDKEH YMETh:

— pacKphIBaTh COJICpPIKAHUE
OCHOBOITOJIATAIOMINX OHUOJOTHYECKUX TEPMUHOB U
MOHSTUH: )KU3Hb, KJIETKA, TKAaHb, OPTaH, OPTaHU3M,
BU/I, TIOMYJISIIIMSA, SKOCHCTEMA, OMOIIeH03, Onocdepa;
MeTab0I13M (0OMEH BEIIECTB U MPEBpaIlCHUE
AHEPI'HH), TOMEOCTa3 (CaMOpEeTryIIsIys), ONOCUHTE3
Oenka, CTPYKTypHAasi OpTaHU3aIUsI KUBBIX CHUCTEM,
JUCKPETHOCTh, CAMOPETYJISIINA,
CaMOBOCHPOU3BEACHHE (PENPOTYKINSA),
HACJIEICTBEHHOCTh, U3MEHYNBOCTb,
HHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS
OpraHu3aIns;

— pacKphIBaTh COJIEpKAHUE
OCHOBOITOJIATAIOIINX OMOJOTHYECKUX TEOPUI U
TUIIOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTAIIMOHHOM,
MIPOUCXOXKJICHUE KU3HU U YEJIOBEKA;

— BBIJICJIATH CYIIECTBCHHBIC IPU3HAKH
BHUPYCOB, KJICTOK MMPOKAPHOT U DYKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOT'€OIIEHO30B U SKOCUCTEM; OCOOCHHOCTHU
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS
HHEPTUU B KJIETKE, POTOCHHTE3A, MJIACTUIECKOTO U
HHEPreTUYECKOro 0OMeHa, XeMOCUHTE3a, MUTO3a,
Mel03a, OTIOA0TBOPEHUS, pa3BUTHS U
Pa3MHOXEHUS, UHANBUIYATEHOTO Pa3BUTHS
opraHu3Ma (OHTOreHe3a), O0pbObI 3a
CYIIIECTBOBAaHHE, ECTECTBEHHOT'O O0TOOPA,
BU1000pa30BaHMsl, MPUCTIOCOOJIEHHOCTH OPTaHU3MOB
K cpezic OOMTaHus, BIUSHUS KOMIIOHEHTOB
HKOCUCTEM, aHTPOIIOTCHHBIX H3MECHCHUI B
HKOCUCTEMAX CBOCH MECTHOCTH, KPyrOBOPOTa
BEILICCTB W MIPEBpaIllcHUEe YHEPTUH B Onocdepe;

— pemaTh OMOJOTHYCCKUE 3a/1a4H, COCTABIIATh
TeHOTUITMYECKHUE CXEMbI CKPEIIMBAHUS JJISI PA3HBIX
TUTIOB HACJICIOBAHMS MPU3HAKOB Y OPTAHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIECTB U YHEPTUU B
AKOCHUCTEMAaX (L€ MUTAHUS, TUIIEBBIE CETH);

— TMPOTHO3HPOBATH HEOJIATOTIPUSITHBIC
HKOJIOTUYECKUE TTOCIICICTBUS, IPEAOTBPAIATh UX.

® VHIMBUYaJIbHBIC
(bpOHTANEHBIE ONPOCHI;
® OMOJIOTHYECKHM
JIAKTAHT;

® CaMOIIPOBEPKA;

® B3aMMOIIPOBEPKA;

® TCCTHPOBAHUC;

e MpakTuyeckas padbora.
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4.2. DoHA OLIEHOYHBIX CPEACTB AJisl MPOBeAeHUS TeKYLero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTauuu 00yYaroIUXCs 110 JUCHUIITTHHE

4.2.1. Cucrema OIleHUBAaHUSI  Pe3YyJbTATOB  BBINOJHEHUs]  3aJaHUI
OnenuBanue pe3yJabTaTOB BBINOJHEHUS 33JaHUNA TMPOMEXKYTOYHOW AaTTECTaIlH
OCYIIECTBJISIETCSI HA OCHOBE CJICYIOIIUX MTPUHIUIIOB:

—JI0OCTOBEPHOCTH OIICHKH — OIICHMBAETCA YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHHM, TMPAKTUYECKOTO OIbITa, OOMUX U TNPOPECCHOHANBHBIX KOMIIETECHIIUH,
IPOJEMOHCTPUPOBAHHBIX 00YUAIOIIUMUCS B XO/1€ BHIIOTHEHUS 3a/IaHUS;

—aJICKBaTHOCTU OLIEHKH — OIICHKA BBIMOJHEHUS 3aJaHUil JOJIKHA MPOBOJUTHCS B
OTHOUIEHUU TE€X KOMIETEHIMH, KOTOpble HEOOXOauMbl sl  3(h(HEKTUBHOTO
BBITIOJIHEHUS 3a/IaHUsl; HAJIEKHOCTH OILEHKH — CHUCTEMa OLICHMBAHUS BBIMOJIHEHUS
3aJjaHuil JOJKHA 00Ja/aTh BBICOKOM CTENEHBIO YCTOMYMBOCTH MPHU HEOTHOKPATHBIX
OLICHKaX YPOBHA CGHOPMUPOBAHHOCTH 3HAHWW, YMEHHH, MPAKTUYECKOTO OIIbITa,
001X 1 MPOPeCcCUOHATBHBIX KOMIETEHIINI 00y4YaroInXCs;

—KOMIUIEKCHOCTH OIICHKH — CHCTEMa OIEHUBAHUS BHITIOJHEHUS 3aJaHUil JOJKHA
MO3BOJIATh MHTETPATUBHO OIIEHMBATh OOIIME M NPO(ECCHOHATBHBIE KOMIIETEHUIUU
oOyyJarommxcs;

—00OBEKTUBHOCTH OLICHKM — OIICHKAa BBIIOJIHEHUS KOHKYPCHBIX 3aJaHUil JOJKHA
ObITh HE3aBUCUMOM OT OCOOEHHOCTEM MNpOQPecCUOHANBbHON OpUEHTAMU WU
MpeIoYTEeHUH MpernoaBaTeseil, OCYIIECTBIAIOMNUX KOHTPOIb WIH aTTECTAIHIO.

[Ipy BBIONHEHWH TPOLEAYpP OICHKH 3aJaHUNl HUCHOIB3YIOTCS CIEAYIOIIHE
OCHOBHBIE METO/IbI:

— METOJ] pacyeTa MepBUYHBIX OAIIOB,;

— METO/J] pacyeTa CBOJIHBIX OaJIOB.

Pe3ynbrarel  BBINOJHEHWsS]  3aJaHUl  OLICHMBAIOTCSI B COOTBETCTBHM  C
pa3paOOTaHHBIMU KPUTEPUSIMU OLEHKU. VMcmomnb3yercs nsaTuOAIbHAs IIKajga JJis
OLICHHWBAHUS PE3yJbTAaTOB 00YUECHHUS.

[TepeBoa mATHOAIBHON LKAl YU€Ta PE3yJIbTaTOB B MATHOAIIBHYIO OIICHOYHYIO
HIKATY:

Ouenka KonuyectBo 0amioB, HaOpaHHBIX 3a
BBITIOJIHEHUE TEOPETUYECKOTO U
MPAKTUYECKOTO 3aJ]aHusl, CPETHHM OaIi
10 UTOTaM aTTECTAIlUU

Or1eHka 5 «OTIMYHO» 4.6-5
Onenka 4 «xopoIioy» 3,6-4,5
Onenka 3 «yI0BJIECTBOPUTEITHEHOY 3-35

OreHka 2 «HEYIOBICTBOPUTEITHLHOY <29




IToxka3zaTe/id M KPUTEPUU OLCHUBAHUSA KOMIIETCHI[U A
[Toka3zaTenu u KpUTEPUU OLICHUBAHUS KOMIIETCHIIMMA OTPAKCHbI B KOMILICKTE
KOHTPOJIbHO-OIIEHOUHBIX cpenactB ([Ipwiokenne 1) w XpaHATCS B IPEIMETHO-
[AKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE U TECTOBBIE 3aJaHNS
[lepeyeHb BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOIUMBIC IJIs
OLICHKM PE3YJIbTATOB OOYYEHUs XapaKTEpHU3YIOHIMX (OopMUpOBaHHE KOMIIETECHIIUN
IPE/ICTaBlICHbl B KOMIUIEKTE KOHTPOJIbHO-OIIeHOUHBbIX cpeAcTB (IIpunoxenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToanueckue MaTepUuaJIbl
Meroauueckue  MaTepuanbl, ONPEACIAIONINEe  MOPOLUEIypbl  OLICHUBAHUS
pe3yJabTaToB  OOYyYEHHUS  XapaKTepu3ylolmux  (OpMUPOBAHUE  KOMIIETCHIIUI
MPEJCTaBICHbl B METOJWYECKUX PEKOMEHJAIMSIX IO BBIMOJIHEHUIO MPAKTUYECKUX
pa6ot (ITpunoskenue 2) u XpaHATCS B MPEAMETHO-ITUKIOBOW KOMHCCHH.



