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1. MACIHOPT PABOYEM [IPOI'PAMMBbI YYEBHOM JUCHUILIMHBI
«BHOJIOT'US»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTesibHOI IPOrpaMMbl

Oo6meoOpazoBarenpHas AUCHUIUIMHA «buonorus» wuszydaercs Ha 0a30BOM
ypoBHE B  00mIe00pa3oBaTeIbHOM  IHMKJIE y4eOHOro IJlaHa  OCHOBHOM
npodeccuoHabHONU 00pa30BaTeIbHON MPOTPAMMBbI CHEIIMATUCTOB CPEHETO 3BE€HA
B cootBercTBUU ¢ P®I'OC CIIO mo cnenmansHoctu 13.02.13 Dkcmyaramus u
OOCTy)KUBaHHUE JJICKTPUUECKOTO M D3JICKTPOMEXaHMYECKOTo 00opymoBaHus (110
OTpaCIIsM).

1.2 Mecro y4eOHOM AMCUMILNIMHBI B CTPYKType NMPOrpaMMbl NMOATOTOBKH
CIeIMAJTMCTOB CPEIHEro 3BeHa:
YyebHas TUCIUIUIMHA BXOAUT B 00111€00pa30BaTEIbHBINA YU€OHBIN MK

1.3. Heau u mu1aHupyemMble pe3yJbTaThbl 0CBOEHUS TUCIUIJIMHBI:

Heanb: QopMupoBanre y CTYJICHTOB TMPEACTABICHUS O CTPYKTYpHO-
(GYHKIIMOHATBHOW OpraHU3allMM JKUBBIX CHCTEM pPa3HOTO paHra Kak OCHOBBI
OPUHATUS  PEIICHUH B  OTHOIICHUH OOBEKTOB IKUBOM TNPUPOIBI U B
MIPOU3BOJICTBEHHBIX CUTYAITUSIX.

3anayu:

1) chopmupoBaTh MNOHMMaHUE CTPOCHUS, MHOTOOOpa3usi M OCOOCHHOCTEH
JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3aIlMH, 3aKOHOMEPHOCTEH MpOTEKaHUS
OMOJIOTMYECKUX MPOIECCOB U SIBICHUM B OKPYXAIOIIEH cpejie, IeT0CTHON HayuYHOU
KapTUHBI MAPA, B3AaMMOCBSI3H U B3aNMO3aBHUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUThb yMEHHS OIPEACNATh JKUBBIE OOBEKTHI B TIPHUPOJES; IMPOBOIUTH
HaAOJIIOZICHUS 32 IKOCUCTEMAaMHU JJIS BBISIBICHHUS] €CTECTBEHHBIX W aHTPOTIOTEHHBIX
W3MEHEHHM, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOMIOECHUH,

3) cdopmupoBaTh OHOJOTHYECKUX OSKCICPUMEHTAIBHBIX HCCIENOBAHUN C
coOroIeHreM TpaBUil 6€30MacHOro 0OpaIeHus: ¢ 00bEKTaMU U 000PYIOBAHUEM;

4) pa3BUTh YMEHUS UCTIONH30BATh MHPOPMAITHIO OMOJIOTHYECKOTO XapaKTepa u3
Pa3TUYHBIX UICTOYHHUKOB;

5) chopMupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOCH NEATEILHOCTH
110 OTHOIICHHIO K OKPYXAIOIIeH cpesie, COOCTBEHHOMY 3/10POBbI0; 0OOCHOBHIBATH U
cobmofaTh Mephl MPOMUIAKTUKY 3a00JICBaHUM.

6) chopMupoBaTH TOHUMAHKUE 3HAUUMOCTH JOCTHKEHUN OMOJIOrMYECKON HAyKH
U TEXHOJIOTHH B MPAKTUUYCCKON NESITEIIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIUITUHCKUX TEXHOJIOTHH M arpoOHOTEXHOJIOTHA.

B pesynsrare ocBoeHUs y4eOHOW AMCIUILUIMHBI Kypca y OOy4aromerocs Io
cneruaibHOoCcTH 13.02.13 DOkcrutyaranusi ¥ OOCTY)KMBaHUE DJICKTPUYECKOTO |
AIIEKTPOMEXaHUUYECKOTO 000pya0BaHus (110 OTpacisiM) (GOPMUPYIOTCS CIAEAYIOIINE
o01IMe KOMIETeHIUMN:



OK 01. Bri6upars cioco0s! perienus 3a1a4 npoheccuoHaNbHOM AeITeIbHOCTH
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IOWCKA, aHajau3a U
UMHTEpHpeTanuu uHGopMauu 1 HHPOPMAIMOHHBIE TEXHOJIOTUHU JJIS BBHITOJIHEHHUS
3aJ1a4 Mpo¢eCCUOHATBHOU IEATETbHOCTH;

OK 03. IlnanupoBaTh M peaJM30BBIBATb COOCTBEHHOE MPO(ECCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, PeANPUHUMATENIBCKYIO JeSATETbHOCTh B
npodeccuoHabHON cdepe, MCIOIBb30BaTh 3HAHMS IO MPABOBON M (YMHAHCOBOM
TPaMOTHOCTH B Pa3JINYHBIX )KU3HEHHBIX CUTYAIHIX;

OK 04. DddexTuBHO B3auUMOEHCTBOBATh U pPabOTATh B KOJJIEKTUBE M KOMAH/IE;

OK 05. OcymectBiiATh YCTHY0O M NHCBbMEHHYI0 KOMMYHHUKALMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoii ®Denepanuum ¢ y4eToM OCOOEHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTa;

OK 06. [IposiBIsTh rpa’kJaHCKO-NAaTPUOTUYECKYIO TO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE T[IOBEJCHHE Ha OCHOBE TPAJULIUOHHBIX POCCUHUCKHUX JIyXOBHO-
HPABCTBEHHBIX ILIEHHOCTEH, B TOM 4YHClI€ C YYE€TOM TrapMOHU3aLUU
MEXHALMOHAIBHBIX M MEXPEJIUTHO3HbIX OTHOLICHUM, NPUMEHSATh CTaHAapThl
AHTUKOPPYILIUOHHOTO MOBEICHMS;

OK 07. ConeiicTBOBaThH COXPaHEHHIO OKpY>Karomien Cpenbl,
pecypcocOepeKeHnto, MPUMEHATh 3HAHHUA OO0 W3MEHEHUHU KIIMMaTa, MPUHLUIIBI
OEpEeXIIMBOTO  MPOU3BOJACTBA, A(OPEKTUBHO JEUCTBOBAaTH B  YPE3BBIUAMHBIX
CUTYaIHsIX.

1.4 Pekomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOIrPaAMMbIYy4eOHOM
AUCHMIIMHBI:

MakcumanbHas yueOHast Harpy3ka oOydatoiierocst 48 4acoB, B TOM YHUCIIE:

OO6s13aTenbHas ayquTOpHas Harpy3ka 48 4acos;

[Ipaktuyeckue padotsl 10 yacos;

Hrorosas arrecrauus B popMe 3a4era.

OO6s13aTenbHast ayIuTOpHAas Harpy3ka ooydaromierocs 48 4acoB, BKJIFOUAET B ce0s
38 4acoB JIEKIIMOHHBIX 3aHATHH, B TOM YUCIE TPOQPECCHOHATHHO-OPUEHTUPOBAHHOE
conepxkanue U 10 4acoB NpaKTUYECKUX 3aHATHI.

[Ipn yTeHWM JNEKIMMOHHOTO Kypca TEKYIIUHA KOHTPOJb YCBOCHHS Yy4eOHOTO
Marepuansa OCHOBHOW Maccoi 00ydaromuxcs OCyIecTBIseTCs B GopMe TECTOBOTO
KOHTPOJISI 3HAHUH, TUCBMEHHOTO ¥ MHIUBHIYAIBHOTO YCTHOTO OIpOca.



2. CTPYKTYPA U COJAEPKAHMUE OBILIEOBPA3ZOBATEJILHOM
JUCHUIIIAHBI

2.1. O0beM JUCUHUIJIMHBI U BUbI Y4e0HOI padoThI

Bup yueOHoi1 padoThI O0beM B yacax
O0beM o0pa3oBaTe/IbHON NPOrpaMMBbl M CUHUIIIMHBI 48

B T.4.

TeopeThuuecKkoe o0yueHue 38

B T.4. HpO(beCCHOHaHI)HO-OpHGHTHpOBaHHOG COOCPIKAHUC

MMPAKTUYCCKHUC 3aHATHA 10

IIpomexyTouHnas arrecranus (3a4er)




2.2 TemaTuyeCcKuil IVIAH U COAEPKAHUE TUCITUTIIHHBI

HaumeHoBanue Coneprxanue y4eOHOro marepuasia (0CHOBHOE U Po(heCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | PopmupyemMbie
pa3xejioB M1 TeM naﬁopaTopHLIe U NIPAKTUYCCKUE 3aHATUA, npmcnam{oii MOAYJb (l'IpI/I Ha.]'[I/I‘{I/II/I) qacoB KOMIICTCHIINHN
1 2 3 4
Pasnea 1. KileTka — CTPYKTYpPHO-(p)YHKIMOHAJIbHAS €INHULIA JKMBOTO 16
Tema 1.1. OcHOBHOE coep:xaHue
buosorus xkak Teopernueckoe odyueHnue:
Hayka. O0masn CoBpeMeHHbIE 0Tpaciii OMOJIOTHYeCKUX 3HaHUU. CBsI3b OMOJIOTHU C APYTUMHU OK 2
XapaKTepPUCTHKA  HayKaMu: OMoxumus, Onodusnka, OnoHuKa, renoreorpadus u ap. Poias u mecto OK 5
JKU3HU ouosoruu B GOPMUPOBAHUN COBPEMEHHOM Hay4YHOUN KapTUHBI MUpa. OCHOBHbBIE o) OK 7

CBOMCTBA KUBOTO. ypOBHI/I OopraHu3anuuun YKMBOU MAaTCpHu. O6n1a51 XaApaKTCPUCTUKA
KHU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHIN COCTaB KJICTOK.

Tema 1.2. OcCHOBHOE cojlep:KaHuE
CTpyKTypHO- Teopernueckoe odyueHmne:
¢pynxkumonanabHas | Knerounas teopus (T. [lBann, M. lllnetinen, P. BupxoB). OcHOBHBIE MOJIOXKEHUS OK 2
OpraHu3anus COBPEMEHHOW KJIETOYHOU TEOPUU. THIIBI KIIETOYHOW OpraHU3aLlUN: OK 5
KJIETOK POKAPUOTHYECKHUIN U 3yKapHOTUUECKUA. OJTHOKIIETOUHbIE U MHOTOKJIETOYHBIE 2 OK 7
opranu3mbl. CTpO€HHUE MTPOKAPUOTHUECKON KIETKU. CTpOEHUE 3yKapUOTHUYECKOU
KJIETKH.




OOMeH BelecTB U MPEeBpaIlleHUe SHEPTUU B KJIIETKE — OCHOBA BCEX MPOSBIICHUN €€
KUZHENEATETbHOCTU. ABTOTPO(HBIEC U reTepOoTpOdHbIE OpraHU3MBI, MIIACTUYECKUI
U DHEpreTUYeCKuil 00OMeH. DTarnbl sHEpreTudeckoro oomena. dorocunres.
XeMOCHUHTE3.

Hexnerounsie hopmbl s)ku3uu (BUpycChl, OakTeprodaru). bakrepranbHas KieTka,
0COOEHHOCTH pa3BUTHA. BUpyChl — BHEKIIETOUHBIE (POPMBI KU3HHU, MEXAaHU3M
3apakeHus. Bupycupie u 6akTepraibabie 3a00eBanns. OOue TPUHITUIIBI
WCTIOIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS
AHTUOMOTHKOB. DyKapuOTHUYECKAsl KIIETKA: PACTUTEIIbHAS U )KHBOTHASI, CXOJICTBO H
pasnuune. OCHOBHBIC OPTaHOWIBI KJIETKH.

IIpakTnyeckas padora Ne 1

CpaBHEHUE CTPOCHUS PACTUTEIBHON U )KUBOTHOU KJIETKHU. OK 1-7
Tema 1.3. OcHOBHOE coep:xaHue
CrpyKTypHO- Teopernueckoe odyuenue:
(ynxkuuonajabHble | Xpomocomuas Teopus T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBIN HabOp
dakTopsl KJIETOK, TOMOJIOTUYHBIE Y HETOMOJIOTUYHBIE XPOMOCOMBI, TallJIOUAHbIN U
HACJeACTBEHHOCTH | muronaHbii Habop. Hyknennossie kuciorel: JJHK, PHK naxoxxnaeHue B kieTke,
WX CTpoeHue U GyHKIMU. MaTpuyHbIie MPOIECCH B KIETKE: PETUTUKAIIHS, OK 1-7
OmocuHTe3 OelKa, permapanus. | eHeTHIeCKuil Ko U €ro CBOKMCTBA
Pemenue 3ama4 Ha onpeAeneHrne NoCaeA0BaTEIbHOCTH HYKJIEOTH/IOB,
AMHHOKHCJIOT B HOPME U B CJIy4ae U3MEHEHHUS MOCIIEI0BATEIbHOCTA HYKJICOTHIOB
JIHK
Tema 1.4. OcHOBHOE coep:xaHue OK 2
OOMeH BelecTB 1 OK 5

Teopernueckoe odyuenmue:




npeBpanieHue [TonsiTne MeTabonn3M. ACCUMUIISLINSA U JUCCUMUIISIUS — JIBE CTOPOHBI
JHEPTHM B KJIeTKe | MeTabonu3Ma. Tumbl 0OMeHa BeIecTB: aBTOTPOQHBIN U reTepoTpOodHbIH,
a’poOHbIN 1 aHadpoOHBIN. [InacTuueckuit oOMeH. doTocuHTE3. XEMOCHUHTE3 2
Tema 1.5. OcHOBHOE coepxaHue
Kuznennniii uuka | Teopernuyeckoe o0yueHue: OK 2
KJIeTKkH. MuTo3. Kietounslii ki, ero nepuosibl. MuTo3, €ro cTajiuy U MPOUCXOASIINE POLIECCHI. OK 5
Meiio3 buonornueckoe 3HayeHne Muto3a. Meiio3 u ero craguu. [loBenenre xpomocom B 2 OK 7
Meito3e. KpoccunroBep. buonorndyeckuii cMbICT Meio3a
KonTtponbHas pabota. MonekyIsspHbIi YpOBEHb OpraHU3allUU KUBOTO
Pasznen 2. Ctpoenue u (pyHKIIUM OPraHU3Ma 12
Tema 2.1. OcHOBHOE coiep:xaHue
Crpoenne Teopernueckoe o0yuenme:
OpraHm3ma, MHOTOKJIETOYHBIE OpraHu3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMBI OPTaHOB B OK 2
dopmbI MHOTOKJIETOYHOM OpraHu3me. ['omMmeocTas opranusma U €ro MnojaJIepKaHue B 1 OK 5
Pa3MHOKeHHS. MPOLIECCE KUHEAECATEIbHOCTH OK 7
dopmbl pa3MHOXKEHHUS OPraHu3MOB. becrnosnoe u moyioBoe pasMHokeHue. Busl
6ecnonoro pasmHoxkeHus. [looBoe pasmHoxkeHue. ['ameTorenes y >k MBOTHBIX. 1
Cnepmarorenes u oorene3. CTpoeHHEe NOJIOBBIX KIETOK. OMmIOJ0TBOPEHUE
Tema 2.2. OcHOBHOE colep:KaHue
OnTorenes Teopernueckoe o0yueHue: OK 2
pacTeHui, NunuBuyanbHOe pa3BUTHE OPTaHU3MOB. DMOPHOTEHE3 U €r0 CTaIHH. OK 5
’KUBOTHBIX U [TocTomOpronanbubIil epuoa. CTaiuu MoCTIMOPHUOHAIILHOTO PAa3BUTHUS Y 5 OK 7
YyeJi0BeKa KUBOTHBIX U uenioBeka. [Ipsimoe u Henpsimoe pazButue. buonornueckoe crapeHue
1 cMepTb. OHTOreHe3 pacTeHUI
Tema 2.3. OcHOBHOE coiep:xaHue OK 2
3akonomepHoct | Teopernueckoe o0yuenue: OK 5




HacJIeaoBaHusA

OCHOBHBIE MMOHSTHUS TCHETUKH. 3aKOHOMEPHOCTH 00pa30BaHuUs raMeT. 3aKOHBI [ .
Mennens (MOHOTHOPUIHOE U TTOMUTHOPUIHOE CKpeluBaHue). BzauMoeiicteue
T€HOB

Pemenue 3a1a4 Ha ONpCaACICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACICACTBCHHBIX
ITPU3HAKOB IIpHU MOHO-, IHU-, HOJ'II/IFI/I6pI/II[HOM N aHAJIM3UPYIOIMICM CKPCIIIUBAHNH,
COCTAaBJICHUC I'CHOTHUITMIYCCKNX CXCM CKPCHIMBAHMA

OK 7

Tema 2.4.
CuenJjieHHoe
HacJIeJ0BaHHe
NMPU3HAKOB

OcHoBHOE coep:KaHue

TeopeTquCKoe oﬁyqune:

3akonsl T. Moprana. CuenyiieHHOe Haclel0BaHHE T€HOB, HAPYIIEHHUE CLETIIICHUS.
HacnenoBaHue Npu3HAKOB, CHEIIJIEHHBIX C TIOJIOM.

Pemenue 3a/1a4 Ha OIpCACICHUC BCPOATHOCTH BOSHUKHOBCHUA HACICACTBCHHBIX
IMPU3HAKOB IIPHU CHOCINNICHHOM HACJICAOBAHUH, COCTABJICHHUC I'CHOTUIIMYCCKHUX CXCM
CKpCIINBAaHU].

OK 1
OK 2
OK 5
OK 7

Tema 2.5.
3aKoHOMepHOCTH
U3MEHYMBOCTH

OcHOBHoOE coep:KaHue

Teopernueckoe o0yuenme:

N3mMeHunBOCTh NPU3HAKOB. BUbI N3MEHUYNBOCTH: HACIIEACTBEHHAS U
HEHACJIEICTBEHHAs. 3aKOH T'OMOJIOTMYECKHX PSAIOB B HACIEICTBEHHON
m3menurnBocty (H.W. BaBuiio). MyTtanunonHas Teopust U3MEHUMBOCTH. Buabl
MyTallli U IPUYHUHBI NX BOBHUKHOBEeHUS. Kaprnorum yenoseka. Haciencreennsie
3a0o0seBaHMs YesnoBeKka. | eHHbIe U XpOMOCOMHBIE 00s1e3HU YenoBeka. bonesnu ¢
HACJIEICTBEHHOMN MTPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKON T€HETUKH B
PEJOTBPAICHUH U JICYEHUH T€HETUYECKUX 3a00JIeBaHNi YeoBeKa

Pemenue 3amad Ha onpe/eeHre TUIA MyTallUuy MIPH TIepeiadue HACIEICTBEHHBIX
IPU3HAKOB, COCTABJICHHE TEHOTUITMYECKUX CXEM CKPEIIMBaHUS
K/p ctpoenue u GpyHKIIMN opranu3ma.

OK 2
OK 5
OK 7

IpakTnueckas padora Ne2
N3MeH4YNBOCTh OPTaHU3MOB, PE3YJIbTAaT HCKYCCTBEHHOTO 0TOOpa, MOCTPOEHUE
BapUALMOHHOIO psiia U BApUALMOHHOW KPUBOM.

OK 1-7
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Paznen 3. Teopusi 3Bosironun

Tema 3.1. UcTopus

OcHOBHOE coiep:KaHUE

IBOJIIOLIHOHHOTO Teopernueckoe odyuenue:

Y4YeHHUH. ITepssie apommononnsie koHuenmuu (K.b. Jlamapk, XK.JI. broddon).

Mukpossoyronus | OpomonuonHas teopus Y. lapsuna. CuHTETHYECKAs TEOPHSI BOIIOLUHU U €€
OCHOBHBIE TI0JIOKEHUS. OK -2
MukposBosonus. ITonmynsnus Kak sJIeMeHTapHas eIMHHIA SBOJIOLKH. OK -4
['eneTryeckre OCHOBBI BOIIOIUH. DIIeMEHTapHbIE (PAKTOPHI IBOIOIUH.
EcTtectBennbIit 0TOOp — HampaBsroOmui GaxTop BomonuH. Bugoobpa3oBanue kak
pe3yapTaT MUKPO3BOIIOLUN

Tema 3.2. OcHoOBHOE coepKaHue

Maxpossosronust. | Teoperuueckoe o0ydyenue:

Bo3nukHoBenue 1 | MaxkposBomtouus. PopMbl 1 OCHOBHBIE HalIpaBieHHUs] Makpo3Boatonuu (A.H.

pa3BUTHE KU3HU CeepiioB). [lytu gnoctuxkenus ouonoruyeckoro nporpecca. CoxpaneHue OK -2

Ha 3emJie OuopazHooOpa3us Ha 3eMJie. OK - 4
['unoTe3pl 1 TEOpUM BO3HUKHOBEHHUS KU3HU Ha 3emiie. [losBiieHne nepBbIX KIETOK
1 ux 3Bomronus. [IpokaproTel u sykapuoTsl. [IporcxoxaeHne MHOTOKIIETOUHBIX
OpraHu3MoB. BO3HMKHOBEHNE OCHOBHBIX IAPCTB 3YKAPUOT

Tema 3.3. OcHOBHoOE coep:KaHue

IIpoucxoxkaenue Teoperuueckoe o0yuenme:

YyeJIOBeKa —

aHTpONIOreHe3 AHTponosnorus — Hayka o yejaoBeke. CHCTEMaTH4ECKOE MOJIOKEHHUE YETIOBEKA. OK - 2
CXOACTBO M OTIIMYMS YEJIOBEKA C KUBOTHBIMA. OCHOBHBIE CTaJIMM AaHTPOIIOTEHE3A. OK - 4

3BOJ’IIOI_II/I$I COBPCMCHHOI'O YCJIOBCKA.
YenoBeueckue PacChl U UX CAWHCTBO. BpeMﬂ " IIYTHU pACCCIICHUA YCIIOBCKA 110
IIJIaHCTC. HpI/ICHOCO6J'I€HHOCTI) YCJIOBCKA K PA3HBIM YCJIIOBUSAM CPCAbI
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Paznea 4. Ixoaorusa 14

Tema 4.1. OcHOBHOE coep:xaHue

IKOJIOrH1eCcKHe Teopernueckoe o0yuenme:

(axTopbI M cpeabl | Cpenpl OOMTAHMS OPTAHU3MOB: BOJHAS, HA3eMHO-BO3IYIIIHAS, TOYBEHHAS, OK - 1

KH3HH BHyTpuopranuzmMeHHas. u3nKo-XUMHUYeCKUe 0COOCHHOCTH Cpell OOMTaHUS OK -2
opranu3moB. [IpucnocobiaeHnst OpraHu3MOB K KM3HH B pa3HbIX cpenax. [lonstue 1 OK -7
sKosoruueckoro gaxrtopa. Knaccudukarus sxonornueckux ¢paxkropos. [IpaBuso
muanmyMa tO. JInbuxa. 3akon Tonepantoctu B. Illendopaa

Tema 4.2. OcHOBHOE coiep:xaHue

buocdepa - Teopernyeckoe odyueHue:

o0 AL Has buocdepa — xuBast obonouka 3emiu. Pa3Butue npencrapinenuit o ouocdepe B

JKOJIOTHHCCKA Tpynax B.W. Bepnanckoro. Obmnactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBoe OK - 1

cucrema BellecTBO Orocdephl U ero QyHKIUH. OK -2
3aKOHOMEPHOCTH CylIecTBOBaHUS Onocdepsl. OcodeHHocT Onochepsl Kak 1 OK -7
100anbHOM 3KocucTeMBl. JlnHaMuueckoe paBHOBecHe B Ouochepe. KpyroBopotsl
BEIIECTB M OMOTEOXUMHUYECKHUE IUKIBI. [ 7100anbHbIE KOIOTHYECKHE TTPOOIEMBI
COBPEMEHHOCTH

Tema 4.2. OcHOBHOE coiep:KaHue

Honyasinus, Teopernueckoe o0yuenme:

coo01ecTna, DKoJOTHYeCcKasi XapakTepUCTUKA BUA U TMOMYJISALUN. DKOJOTHYECKas HAIA BU/A.

IKOCHCTEMBI DKOJIOTUYECKUE XapaKTepUCTUKU nomymsiiiuu. Coo0IIecTBa U 9KOCHCTEMBI. OK -1
buornieHos u ero ctpykrypa. CBsi3u MEXly OpraHu3MaMu B OMOIIEHO3E. OK -2
CTpyKTypHBIE KOMITOHEHTBI IKOCHUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI. 2 OK -7

KpyroBopoT BemiecTB U MOTOK SHEPTUU B dIKOcucTteMe. Tpopuueckue ypoBHU
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IIpakTuueckasi padbora Ne 3

Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTelld SKOCUCTEMBI. briomacca u
NPOAYKIIUS. DKOJIOTUYECKUE TUPAMUIBI YKcell, bnoMacchl v suepruu. [IpaBuso
NUPaMUJIbl SHEPTUH.

Perienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33aHUM 10 IEPEHOCY
BEIIECTBA U HHEPTUU B IKOCUCTEMAX C COCTABIECHUE TPOPHUUECKUX HeTeil U
nupaMui OMOMacChl U SHEPTUH

OK 1-7

Tema 4.4. Bausaaue
AHTPONMOreHHBIX
(paxkTopos Ha

ouocdepy

OcHOBHOE coiep:KaHUE

Teopernueckoe o0yueHue:

AHTpONOreHHbIe BO3IEUCTBHS Ha Onocdepy. 3arpsa3HeHus: Kak BUA
AHTPOTIOTEHHOTO BO3/ICHCTBUSI. AHTPOIIOTEHHBIE BO3ICHCTBUS HAa aTMOC]epy.
Bo3znelictBus Ha rugpocdepy. Bo3aeiicTBus Ha autocdepy. AHTPOIIOTEHHbIE
BO3JICHCTBUS Ha OMOTUYECKHUE COO0IIECTBA. YIIIyOIEHHO U3YYatOTCsl OTXObI,
CBSI3aHHBIC C ONPEICIICHHON npodeccrel/cnenuantbHOCThIO

IIpakTnueckoe 3ansaTue Ne4 (B ToM 4nciie npogecCuoHaIbHO-
OPHEHTHPOBAHHOE COAEPKAHHE MPAKTHYECKOT0 3aHITHS)

«OTXx01BI TPOU3BOJCTBA»

[TpakTrueckoe 3ausTie «OTXOIBI TPOU3BOACTBaY. Ha ocHOBE (enepanbHOTO
KJIACCU(UKAITMOHHOTO KaTajiora OTXOIOB OIMPENEsITh KJIacC OMTACHOCTH OTXO/IOB;
arperarHoe COCTOsIHHE U (pu3nyeckyro (hopmMy OTX00B, 00Opa3yrOMIMXCS Ha
paboueM MecTe / Ha dTamax MpPOU3BOACTBA, CBI3aHHBIE C OMPECIICHHOM
npodeccueil/crnenuanbHOCThIO

OK -1
OK -2
OK -4
OK -7

Tema 4.5. Bausinue
COIHUAJILHO-
IKOJIOTHYECKHX
(¢axkTopos Ha
310POBbe
yeJioBeKa

OcHoBHOE coep:KaHue

Teopernueckoe o0yuenme:

310pOBbE U €ro cocTapisitomue. @aKTOphl, MOJTOKUTEIBHO U OTPHUIIATEIIHBHO
BIIMSIOIIME HAa OpraHu3M 4esoBeka. [IpobiieMa TeXHOTEeHHBIX BO3ACHCTBHM Ha
3JI0POBBE YEIOBEKA (AIEKTPOMArHUTHBIC TOJIs, OBITOBAS XMMHUS, N30BITOUHBIC
IITyMBI, pajidalvs 1 T.I1.). AJanTtanys opraHu3Ma JejoBeka K gaxkrtopam

OK-2
OK -4
OK -7
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okpyxatouiei cpenpl. [IpuHLUIbl hopMUpOBaHUS 370POBbECOEPEratOLIETO
noBeaeHus. Guznveckas akTUBHOCTH U 3JI0pPOBbE. bUOXMMHUUYECKUEe aCeKThI
palMOHAIBHOTO MUTAHUS

IIpakTnueckoe 3ansaTue NeS (B Tom 4nciie npogecCHOHAIbHO-
OPHMEHTHUPOBAHHOE Co/lepP:KaHue JJa00OPATOPHOTO 3aAHATHS)
«YMCTBEHHasi pab0TOCIIOCOOHOCTHY

OBnazeHre MeToaMu ONPECIICHUS TTOKa3aTesieil yMCTBEHHOM 2 OK1-7
paboToCcrnocoOHOCTH, 00BICHEHUE MOYYSHHBIX PE3YIIBTATOB U (POPMYITUPOBAHHE
BBIBOJIOB (ITMCHMEHHO) C MCTIOJIb30BAaHUEM HAyYHBIX MOHITHIA, TECOPUIl U 3aKOHOB.
Paszpnes S. Bnosorusi B :KU3HU 2
Tema S.1. OcHoBHOE coepKaHue
buorexnosoruu B | Teopernueckoe coaep:kaHue:
JKM3HHU Ka’KA0ro U | bUOTEeXHONOTUs Kak HayKa v Mpou3BoACTBO. OCHOBHBIE HApaBICHUS
B COBpEeMEHHOM OnotrexHosoruu. Metojipl 6norexHonoruu. OObEeKThI 1 OK1-7
MPOMBILIVIEHHOCTH | OMOTEXHOJOTUHU. DTHKA OMOTEXHOJIOTMUYECKUX U T€HETUUYECKUX HKCIIEPUMEHTOB.
Pa3BuTHe npoMbIIITIEHHON OMOTEXHOJIOTUHN U €€ TPUMEHEHUE B )KU3HU YEJIOBEKa,
MOMCK W aHaJN3 WH(OpMAITNKN U3 PA3IMYHBIX UICTOYHUKOB 1
BricTymuienue ¢ npe3eHTauuen.
IIpome:kyTOUHAS aTTeCTANMS MO TUCIUILINHE 3auer
Bcero: 48
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3. yCiaoBus PEAJIM3ALIMN MNPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCLHUIIJIMH

3.1. J].]'lﬂ peaqu3anum MnporpamMmmbl  JUCHUIVIMHBI  TO0J7KHbBI ObITh
NPpEeAYCMOTPEHDI CJICAYIOIINE CIICIIUAIBHBIC TIOMCIIICHUA

Peanuzanusi mporpamMmsbl TUCHMIUTMHBI TpeOyeT Haluuyus ydeOHOro kabuHeTa
o0111e00pa3zoBaTeIbHBIX 0a30BBIX JTUCIUILIAH.

O06opynoBaHue yueOHOro KaOMHETA:

MOCAJIOYHBIC MECTA M0 KOJIMUECTBY 00YUaIOIINXCS,

pabouee MeCTO MpenoaaBaTes;

JIOCKa;

MeEJT;

KOMIUIEKT Y9€OHO-METOUICCKUX TTOCOOUH TT0 TUCIUIUTNHE «bromorusy;

HarJIsAIHbIE TTOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJuII, MIJIaKaTOB).

TexHuyeckue cpeacTBa OOyYeHUS:

WHTEPAKTUBHAS T0CKA;

KOMIBIOTED C YCTPOMCTBAMHM BOCIIPOM3BEACHUSA 3BYKa, MYJIbBTUMEINA-
IIPOEKTOP C DKPAHOM.

3.2. MupopmanmnoHHoe obecnevyeHue peajn3anun NporpaMmsl

[lepeuenb pexoMeHIyeMbIX y4eOHbIX u3laHul, HHTepHET-pecypcos,
JIOTIOJTHUTEJIbHON JTUTEPATYPHI.

OCHOBHbBIE HCTOYHUKH:

1. benses J.K., bopomun IIL.M. «O6mas Ouonorus» 10-11 kmacc, M.:
[Ipocsemenue, 2014.

2. Kyamenko B.C. Orenka xauecTBa MOJATOTOBKH BBITYCKHHKOB CpPEIHEH
(mosHoM) 1IKOJIBI 0 Ononoruu. «Jpoda» 2016r.

3. [lumenor A.B. Ypoku 6uonoruu B 10 -11 xmacce. SpocnaBnb. Akanemus,
2015.

JlonoJiHUTEIbHbIE HCTOYHUKMH:

1. boiin V. «Pacel u Hapoasl. [eH, MyTanus U SBOJIOIUS YeJOBeKa», M.:
HenTp nomurpad, 2015.

2. Beiconkas JI.B., Jdemvmun I'M. «O6mas ounomorus: YueOnuk mist 10-11
KJIACCOB C YIIIyOJIEHHBIM U3ydeHrneM Ouosioruu B mkosie». M.: IIpoceemienue, 2015.

3. T'uranu O.b., Cnepanckas O.H. «O0Omas Ouonorus», yuedbHoe nocoove —
M.: IIpomaryp, 2016.

4. Topkun Al  «buonorua.  CoBpeMeHHass  WJUTFOCTPUPOBAHHAS
SHIUMKIoneaus», 2016.

5. Kanunosa I.C., MsrkoBa A.H. «buomorus. IloaroroBka k sk3amMeHy»,
peKkoMeHaanuu u 3aganus — M.: Actpens, 2017.
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2015.

6. Hukumos A.U., IlerpocoBa P.A. «buonorust B tabnuuax» M.: Wnekca,

HNuTepHeT-pecypesbl:

1. https://infourok.ru/

2. https://bio.1sept.ru/urok/

3. https://www.yaklass.ru/

4. https://biouroki.ru/material/
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4. KOHTPOJIb M OHLEHKA PE3YJIbBTATOB OCBOEHHA
OBHIEOBPA3ZOBATEJIBHOU JUCLHUIIJINHBI

KoHTposb W omeHka pe3yabTaToB OCBOEHUS 00IIe00pa3oBaTesbHON
JTUCHUTIUIMHBI PACKPBIBAIOTCS YEPE3 NUCIMILIMHAPHBIC PE3yIbTaThl, HAIIPABICHHbIE
Ha (popmupoBaHue OOMIMX U MPO(ECCHOHATBHBIX KOMIETEHIUH IO pasieiaMm |
TEMaM coJiepKaHusl yueOHOTO MaTrepuaa.

OO0mass KoMneTeHIus

3HaHUA U yMeHUS

Tun oeHoOYHBIX
MEpPONPUATHH

OK 01. Beibupars
CHOCOOBI peIlIeHusT 3aaad
npoheCcCHOHATBHOM
TS TEIbHOCTH
IPUMEHUTEIIHHO K
Pa3TNIHBIM KOHTEKCTaM;

OK 02. Ucnonas3oBarb
COBPEMEHHBIC  CpE/CTBa

MTOMCKa, aHam3a u
WHTEPIPETAINH
uH(popmanu 151
uH(OPMAIIMOHHbIE
TEXHOJIOTUHU TUTST
BBITIOJTHEHUS 3aaq
mpodeCCHOHAITBHOM
JeSITeIbHOCTH;

OK 03. [InanupoBath
peaTn30BbIBAThH
COOCTBEHHOE
npodecCuoHaTBLHOE u
JUYHOCTHOE  Pa3BHTHE,
MIPEANPUHAMATETHCKY IO
JeSATETLHOCTh B
npodeccCuoHaIbHOM
ctepe, HCIIOIb30BaTh

3HaHHWS 110 TPAaBOBOW U
(bMHAHCOBOI TPaMOTHOCTH
B PAa3IMYHBIX >KU3HEHHBIX

CUTYyalUsIX;
OK 04. DddexTuBHO
B3aMMOCHCTBOBATH u

paboTaTh B KOJIJIGKTHBE H
KOMaH/7IC;

1.  OcHoBHBIE
MIOJIOKEHUS
OMOJIOTUYECKUX TEOpUU U
3aKOHOMEPHOCTEM:
KJIETOYHOM TEOpUH,
ABOJTFOITMOHHOTO  yUCHUS,
yuenus B.W. Bepnanckoro
o Owuocdepe, 3akoHbl [
Menpens,

3aKOHOMEPHOCTH
W3MEHYUBOCTH 51
HACJIEICTBEHHOCTH;

2.  CrpocHue u
(GYyHKITMOHUPOBAHUE
OMOJIOTHYECKUX OOBEKTOB:
KJICTKH, T€HOB n
XPOMOCOM, CTPYKTYphI

BUJIA U DKOCUCTEM;
3.  CymHocTh
OMOJIOTUYECKUX
IPOIIECCOB:
Pa3MHOKEHUS,
OTUTO0OTBOPEHMUS,
NEHUCTBUS UCKYCCTBEHHOTO
U €CTEeCTBEHHOTO O0TOOpa,
dbopmupoBaHUs
PUCTIOCOOJICHHOCTH,
IIPOUCXOXKJICHUS  BHJIOB,
KPYyrOBOPOT BEIIECTB U
IpPEeBpAIlICHUE SHEPTHH B
KJIETKEe, OpraHu3Me, B
IKOCHCTEMAX U orocdepe;
4.  Bknag
BBIJAlOIUXCS (B TOM
YuClI€  OTEYECTBEHHBIX)

— peleHue 3a/1a4;
— odopmieHue

OTYeTa O BBIOJIHEHUHU

MPAKTHIECKON paboTHI;

— THMCHbMEHHBIN
OITpOC;

— COCTaBJICHHUEC
CPaBHUTEJIbHBIX
TaOINII;

— odopmieHue
OTYEeTa O BHIITOJIHEHUU
MPaKTHYECKOM padOThI;

— TECTUPOBAHUE.

— MHUCHhMEHHBIN
OITpoC;
— TECTHUpPOBAaHUE.

— COCTaBIICHUE
CPaBHHUTEIBHBIX TaOJIHMIL;

— TECTUPOBAHMUE;

— odopmieHue oTyeTa
O BBITIOJTHEHUH
IPaKTUYECKOU PabOTHI.
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OK 05. OcymiecTBisTh
YCTHYIO U THCBMEHHYIO
KOMMYHUKAITHIO Ha
roCy1apCTBEHHOM SI3BIKE
Poccuiickonn ®@enepanun ¢
Y4ETOM 0COOCHHOCTEH
COIIMAJILHOTO 5
KYJITYPHOTO KOHTEKCTA,;

OK 06. IIposBisiTsh
IrPakIaHCKO-
MaTPUOTUYECKYIO TTO3UIIMIO,
JEMOHCTPHUPOBAThH
OCO3HAaHHOE IIOBEJICHHE Ha
OCHOBE TPaJULIMOHHBIX
POCCUHCKUX JTYXOBHO-
HPABCTBEHHBIX LIEHHOCTEH,
B TOM YHUCIE C Y4ETOM
rapMOHM3ALIUU
MEKHALIMOHAJIBHBIX U
MEKPETUTUO3HBIX
OTHOILEHHUM, IIPUMEHSATH
CTaHJapThI
AHTUKOPPYILIHOHHOTO
ITOBEJICHUS,

OK 07. ConeiicTBOBaThH
COXPAHEHHUIO OKpYKaroImen

Ccperpl,
pecypcocOepekeHHIO,

OPUMEHSTh  3HAHUSA 00
U3MCEHEHUH KJIUMara,

OPUHIUIBL  OEpeKIIMBOTO
MPOU3BOJICTBA, 3(PPEKTUBHO
JICUCTBOBAaTh B
YPE3BBIYANHBIX CUTYAITUSX.

YUCHLBIX B pa3BUTHC

OMOJIOTUYECKON HAYKU;

5.  buonoruueckyio

TCPMHUHOJIOTHUIO
CUMBOJIUKY.

)51

— NHMCBMEHHBIN ONpPOC;

— TECTUPOBAHUE;

— odopmMIieHHEe OTYeTa
O BBINIOJIHEHUH
MPaKTUYECKOU PaOOTHI.

— MNHUCbMEHHBIN OIIpOC;
— TCCTHUPOBAHUC,
COCTAaBJICHHUC
CPaBHUTCIIbHBIX Ta6JII/II_I.

— IHUCBMEHHBIN OIPOC;
— COCTaBJICHUE
CpPaBHUTEIHHBIX TAOJHIIL;
— TECTHUPOBAHMUC,
oopMIIEHUE OTYETA O
BBITIOJTHCHUN
MPAKTUYECKOU PaOOTHI.
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