MUHHUCTEPCTBO OBPA30BAHMSI U HAYKH CAMAPCKOM OBJIACTH
T'OCYJAPCTBEHHOE BIO I KETHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YYPEKJIEHUE CAMAPCKOM OBJIACTH

«TOJBATTUHCKHUI COLTUAJIBHO-3KOHOMWYECKHN KOJLIE K

YTBEPXJIEHO
rerioy [Tpuka3 qupekTopa
M TCOK ['BITOY «TCOK»
2024-04-2 ot «15» ampens 2024r
410:41: Ne 08-01/79

47

PABOYAS ITIPOTPAMMA OBIIEOBPA3OBATEJIBHOM JUCIUIIJIAHBI
BHUOJIOI'UA

00111e00pa30BaATEJIBLHOI0 IIUKJIA
0o0pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero nNpodeccuoHaAJIbHOr0 00pa3oBaHUs
15.02.06 MoHTaXK, TEXHHYECKAS IKCIIYaTAIUA U PEMOHT XO0J0AWIbHO-
KOMIIPECCOPHBIX H TENVIOHACOCHBIX MAIIIMH M YCTAHOBOK (110 OTPACJISIM)

npoghunb o0yueHun: TEXHOJIOTUUECKUN MPOoPIIh

ToabsarTu, 2024



PACCMOTPEHO HA 3ACEJAHUN*
MeTtoanueckoro o0beInHEeHUs
110 HAIIPABJICHUIO

«XonoauIbHAsE TEXHUKA U KOHJAUIIMOHUPOBAHUE)
[Ipencenarens

T.JI. XynonocoBa

7 anpens 2024

OJOBPEHO
MeToaucToM OTAEIECHUS
TEXHUYECKUX CHEIHAIBLHOCTEN

A.®. Bepuinnuna
10 anpens 2024r

COI'JTACOBAHO**
MertoauueckuM 0ObEIMHEHUEM 10
HaIPaBJICHUIO

« O61eobpazoBaTeIbHBIC TUCIUTIIHBI »
[Ipencenarens

IO.M. ITuBkuHa

12 anpens 2024

CocraButens: ['o3aeBa .M.M., npenogaBatens ['BIIOY «TCOK»

CoxmepkaHne TPOTpaMMBI peau3yeTcsl B MPOLIECCE OCBOCHHS CTYyJIEHTaMU
o0pa3oBaTeIbHOM MpPOrpaMMbl € TIOJyYEHHUEM CpeAHero oOiiero oOpa3oBaHuUs,

pa3zpaboranHoi B cooTBercTBUM ¢ TpeboBanusiMu ®I'OC COO, a takxe ¢ yuéTom
tpeboBanuit PI'OC CIIO mo cnemuansHoctr 15.02.06 MoHTax, TexHUYECKas

OKCILTyaTaluAa 1 PCMOHT XOJOAUJIbHO-KOMIIPCCCOPHBIX W TCINIOHACOCHBIX MAIllMH H

YCTaHOBOK (T10 OTpaciisim).



COILEPKAHHUE

1. IOACHUTEJIBHAS BAIIMCKA......coie i 4
2. OFbEM OBIIEOBPA3OBATEJIbBHOU JUCLMITJIMHLI ¥ BUJIbI YYEBHOU PABOTEIL . 26
3. COJAEPXXAHME U TEMATHUYECKOE INTAHUPOBAHUE OBLIEOBPA30BATEJILHOM

D107 (0011700010705 15 SOOI 17
4. VCJIOBUS PEAJIU3ALIM TTPOTPAMMBI OBII[EOBPA30BATEJILHOW JUCIIATUINHEI
............................................................................................................................................................ 46

5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOEPA3OBATEJILHOM
JIACHUTIITIFIHBI ...ttt et e ennr e 49
[Ipunoxenue 1. IlpeemctBeHHOCTH 0Opa3zoBarenbHbIX pe3ynbTatoB ®I'OC COO (mpeaMeTHBIX) C

obpazoBatebHBIME PE3YIBTATAMU DIOC CIIO ....ovviiiiiiiiiiiie s 53



1. MOACHUTEJIBHASA 3AIINCKA

[Tporpamma 00111€00pa30BaTEIBPHON JAUCIMIUIMHBI «bHonorus» paspaboTaHa
Ha OCHOBE:.

benepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTCIBHOIO CTaHAApPTa CPEIHETO
obmero oopazopanus (nanee — PI'OC COO);,

dbenepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEBHOTO CTAaHIApPTa CPEIHETO

npodeccuonanbHoro obpaszoBanms (mamee — PI'OC CIIO) mo crenuaabHOCTH
15.02.06 MoHTaxx, TEXHHYECKass OSKCIUyaTalus U PEMOHT  XOJOAWUIBHO-
KOMITPECCOPHBIX U TEIJIOHACOCHBIX MAILIMH U YCTAHOBOK (II0 OTPACIIsiM);

dbenepasibHOM  OCHOBHOUM  00111€00pa30BaTENLHON  MPOTPaMMBbl  CPEIHETO
oO1ero 0opa3oBaHus

npuMepHO pabodeil mnporpaMMmbl  0OIIE00Pa30BATENBLHON  TUCIUILTAHBI
«buonorusy 1y npodeccuoHaIbHBIX 00pa30BaTENIbHBIX OPTaHU3aAIUH;

ydueObHoro 1utaHa 1o cnenuanbHocTH 15.02.06 MoHTax, TexXxHUYECKas
AKCIUTyaTalusi 1 PEMOHT XOJIOIUILHO-KOMIIPECCOPHBIX U TEIJIOHACOCHBIX MAIIWH U
YCTaHOBOK (TI0 OTPaCIIsIM);

paboueil mporpamMmbl BocmuTaHusi mo crnenuaibHocTd 15.02.06 MonTax,
TEXHUYECKass  JKCIUTyaTallusi UM PEMOHT  XOJOAWJIbHO-KOMIIPECCOPHBIX U
TEIUIOHACOCHBIX MAIIIMH U YCTAaHOBOK (ITO OTPACIIsAM);

[Iporpamma o0111€00pa30BaTENHHON AUCIUILINHEI «buonorus» pazpadboTraHa B
cootBeTcTBUM ¢ KoHuenmuei npemnogaBanus o011eo0pa3oBaTEIbHbIX JTUCIUIUINH C
y4eToM npodeccruoHanbHON HaIpaBJICHHOCTU IporpamMm CpeIHero
npodeccroHanbHOTO 00pa3oBaHus, peau3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsi, YTBEPXKICHHOW pacmopsikeHHeM MUHHUCTEPCTBA  MPOCBEUICHUS
Poccuiickoit ®enepanuun ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlemaprameHTa rocyJapCcTBEHHOU MOJUTHKU B cepe cpenHero npodheccuoHaIbHOTO
oOpazoBanusi W mpodecCUOHATBHOTO OO0ydeHus: MUHHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®@eneparuun ot 30.08.2021 No 05-1136 «O HampaBi€eHUH METOIUK
MpernojaBaHus», HAa OCHOBaHUU MUCbMa JlemapTameHTa rocyJapCTBEHHOW MOJUTUKHI
B cdepe cpeaHero mnpodeccuoHaIbHOrO 00pa3oBaHus U MPOdEeCCUOHATBHOTO
o0yuenuss MunuctepcerBa npocseiienus: Poccuiickoit denepanmu ot 01.03.2023 Ne
05-592 «O HamnpaBieHUU PEKOMEHAALININ.

Conepxxanue paboyeidt mporpamMMbl 1Mo 0011€00pa30BaTEIHLHON JTUCIUILIUHE
«buonorusy pa3paboTaHO HA OCHOBE:

CUHXpOHU3amu oOpazoBarenbHbIX pe3yiabTaToB OPI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 @I'OC CITIO (OK, IIK) ¢ yuerom mpoduibHOMA
HaIPaBJIECHHOCTH CIICIIMAIBHOCTH;

WHTETPallUd W TIPEEMCTBEHHOCTH COJIepKaHusi 1o 001eo0pa3oBaTenbHOM

aucuuiinHe «bruonorus» u copepkaHus y4eOHbBIX JUCIUILINH, MPo(eccrnoHaIbHbBIX
moayneirt @I'OC CIIO.



1.1. Mecto 00mEe00pa30BaTENIbHOIl JUCHUILVIMHBI B  CTPYKType
OCHOBHOI 00pa3oBaTeJIbHON MPOrpaMMbI:

OO6meoOpazoBaTenbHas  AUCHUIUIMHA «bUONOTUS» ABISIETCS 00513aTE€NBHOM
4acThi0 00I1Ie00pa30BaTENBLHOTO IHUKIAa 00pa30oBaTEIbHOM MPOTrpaMMBbl CPEIHETO
npodeccuonansHoro odpazosanus (nanee — OOII CIIO) o cnenuanbroctu 15.02.06
MoHnTaxX, TeXHHYecKas JKCIUTyaTallds U PEMOHT XOJIOJIUIbHO-KOMIIPECCOPHBIX U
TEIUIOHACOCHBIX MAIIMH W YCTaHOBOK (IO OTpacisiM Ha 0a3e OCHOBHOIO OOIIETro
00pa3oBaHUsI C MOTYYCHUEM CPETHETO 00IIET0 00pa30BaHUA.

Ha wu3ydenme o0meoOpa3oBaTeIbHOM  JUCHUIUIMHBI — «buonorus» 1o
cnequaibHocT  15.02.06 MoHTax, TEXHUYECKas OKCIULyaTalus W  PEMOHT
XOJIOAMIBHO-KOMITPECCOPHBIX U TEIIOHACOCHBIX MAIIIMH M YCTAHOBOK (TI0 OTPAcCIIsiM)
OTBOJIUTCS 72 9aca B COOTBETCTBHH C YICOHBIM TLITAHOM.

B mnporpamMme TeopeTHUEeCKHE CBEJICHUS JIOMOJIHAIOTCS JaOOpaTOPHBIMH U
NPAKTUYECKUMU 3aHATUAMH B COOTBETCTBMM C YYE€OHBIM IIJJAaHOM TIO TIO
cnennasnibHOocTH  15.02.06 MoHTaX, TEXHUYECKass OSKCIUTyaTallds MW  PEMOHT
XOJIOIUIIBHO-KOMIIPECCOPHBIX M TEIUIOHACOCHBIX MAIllMH U YCTaHOBOK (TIO0
OTpACIIAM).

[Iporpamma coAep>KUT TEMATUYECKUM TIJIaH, OTPAXKAIOIIUNA KOJTUYECTBO YaCOB,
BBIICNIIEMOE Ha H3yYCHHE pa3esioB U TeM B paMKax o01ieo0pa3oBaTeIbHOM
TUCITUTUINHBI « bHOIOTHS»

Kontponr  kauectBa OCBOEHHs  00II€00pa3oBaTEIbLHON  AUCHUILIMHBI
«buonorus» MPOBOAMTCS B TPOIECCE TEKYIIETO KOHTPOJS W TMPOMEKYTOTHOU
aTTeCTalluu.

Texymmuii KOHTPOJIb TPOBOIUTCS B MpEeIax yaeOHOTO BpEeMEHU, OTBEACHHOTO
Ha JUCITUIUINHY, KaK TPAJIUIIMOHHBIMH, TAK 1 MHHOBAITMOHHBIMHA METOJIaMH, BKITFOYAS
KOMITBIOTEPHOE  TECTUpOBaHWE. Pe3ynbTaThl  KOHTPOJIS  yUWUTHIBAIOTCS  TIPH
MOJIBEICHUH UTOTOB IO 00111€00pa30BaTeIbHON UCIUILINHE.

[IpomexxyTouHas arrecranus npoBoauTcs B Gopme nud@epeHImpoBaHHOTO
3auera Mo UTOraM U3y4YeHUs TUCIUILIAHBI.

1.2. eau u 3aaa4u 0011e00pa3oBaATEIbHON JUCHMILTHHBI

Peanuzanust nporpamMmel 00111e00pa3oBaTebHON TUCHUIUIMHEI «buosorus» B
ctpykrype OOIlI CIIO HampaBieHa Ha JOCTWKEHHE LEIM 10 OCBOCHHIO
oOyJaromuMucs cojepkaHust 0011eo0pa3oBaTeibHON IUCHUIUIMHBL «buonorus» u
JOCTUKEHUIO PEe3yJbTaTOB €€ M3Y4YeHHUs B COOTBETCTBHM ¢ TpeboaHusiMu PI'OC
COO c yuerom npodeccuonanbHoit HanpasieHHoctu GI'OC CIIO.

CopeprkaHue MporpaMMbl HANMPAaBIEHO Ha TOCTHXKEHHUE CIICAYIONINX 3a/1ay:

1) cdhopmupoBaTh MOHMMAHHUE CTPOEHUS, MHOTO0Opa3Wsi U OCOOCHHOCTEU

KUBBIX CHCTEM pPa3HOrO0 YPOBHS OpPraHHU3aLNH, 3aKOHOMEPHOCTEH NPOTEKAHUS
OMOJOTMYECKHUX MPOLIECCOB U SBJICHUM B OKpYXarolle cpeze, eTOCTHON HaydHOU
KapTUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh yMEHHs OINPEACNATh >KUBbIe OOBEKTHl B MPUPOJE; MPOBOIUTH
HAOJIIOICHUS 32 YKOCHCTEMaMH JIJIsl BBISIBJICHHUS €CTECTBEHHBIX M AHTPOMOTE€HHBIX
U3MEHEHHI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) cdopMupoBaTh HaBBIKM TPOBEICHUA MPOCTEHIINX  OHUOJOTHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUM C COONMIOJEHHMEM TpaBHJI  0€30MacHOro
oOparnieHus ¢ 00bEKTaMHu U 000PYIOBaHUEM;

4) pa3BUTh YMEHUS UCIIOIB30BATh HHPOPMAINIO OMOJIOTUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5) copMupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEJACTBUS CBOCH JESATEIHHOCTU
[0 OTHONICHUIO K OKpYyXaroleh cpeae, COOCTBEHHOMY 3710pOBbIO; 0OOCHOBBIBAThH U
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBaHU.

6) chopmMupoBaTh NOHUMAHUE 3HAUUMOCTH JOCTUXKEHUM OMOJIOTHYECKON HAYKU
¥ TEXHOJOTHI B MPAaKTUYECKON IESITEIbHOCTH UYEJIOBEKAa, Pa3sBUTHUH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTUH.

B mporiecce ocBoeHust o011e00pa3zoBaTenbHON NUCHUIUIMHBL «buosorusy y
oOyuaroluxcs 1ejieHanpaBIeHHO (OPMUPYIOTCSI YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
(mamee — VYVY]), Bwimodas (opMupoBaHHe KOMIIETEHIMA B 00JlacTd y4eOHO-
UCCIIEZIOBATEILCKON U MPOEKTHOM JESATENIbHOCTH, KOTOPbIE B CBOIO OuY€pellb
00€ecreynBaOT MPEEMCTBEHHOCTh (popMupoBaHuss obOmmx komneteHmin OI'OC
CIIO.

dopmMHUpOBaHUE YV OPUEHTHUPOBAHO Ha npodeccuoHabHOE
CaMOOTIpEIEICHHE O0YYaIOIUXCsl, pa3BUTUE 0a30BbIX YNPABICHUYECKUX YMEHUH IO
IUTAaHWPOBAHUIO U MTPOEKTUPOBAHUIO CBOETO MPO(ECCHOHATILHOTO Oy IYILETO.

1.3. OO0masi xapakTepuCcTHKA 0011€00pa30BaTEeIbHOM TUCIIUIIUHBI

O6meobpa3oBaTeabHas JTUCIUIIIIMHA «buonorus» MMeEeT
MEXKIUCIUIUIMHAPHYIO  CBSI3b  C  JUCHUIUIMHAMU  00IIe00pa3oBaTEIbHOIO U
001enpoecCHOHANBHOTO IHUKIOB XHUMHS, a  TakKKe MEKIUCIUIUIMHAPHBIMU
kypcamu (manee - MJIK) npodeccuonansnoro mmkna: MJK.01.01 VYnpasnenue
TEXHUYECKOW OJKCIUTyaTallieii W 0OCTy)KMBAaHUEM XOJIOAMJIBHOTO 000PYI0BaHUS;
MJIK.02.01 YpagiieHue MOHTaKOM XOJIOJUJIBHOT'O 000pyTIOBaHU,
npodeccuoHasibHbiMu - MoaysisiMu  (nanee — IIM), TIM.O1 Benenue mnpoueccoB 1o
TEXHUUYECKON IKCIUTyaTaIiiu, OOCITy>KUBAaHUIO U PEMOHTY XOJIOAUIBHOTO 00OPY/IOBAHUS,
[IM.02 BeneHnue mMpoIEeCCOB MO MOHTaXY, ITyCKOHAIAAKE, MPOTPaMMHUPOBAHUIO U
WCTIBITAHUSIM XOJIOAUIBHOTO 000PYIOBAHHS

OomeobpazoBaTenbHas AUCIUILTIHA «BHONOTHS) WMEET MEXIUCIUILIHHAPHYIO
CBI3b C Yy4eOHOM  auciummHOM  «OOmue  KOMIIETCHIIMH — MPOECCHOHANIA
o0menpodecCHOHaIbHOTO  ITUKJIA B YaCTHM pAa3BUTUA ©CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, a Takxke (OPMHPOBaHUS OONMX KoMMeTeHImid B cdepe padoThl ¢
UH(POPMAITUEH, CaMOOPTraHU3aIMU U CaMOYTIPABJICHUS, KOMMYHHKAIIHH.



Conepxanre 00111e00pa30BaTeIbHON NUCIMIUIMHLI HAMPABJICHO HA JOCTHKCHUE
001X u npodeccnoHanbHbIx KomnereHui B coorserctBuu ¢ @I'OC CIIO, Ha ocHOBe
(GbopMHUpOBaHUS JIMYHOCTHBIX, METANIPEAMETHBIX U MIPEAMETHBIX PE3YJIbTATOB O0YUEHUS,
pernamenTupoBaHHbix OI'OC COO.

B npoduiibHy0 cOCTaBIISIIONIYIO 10 0011Ie00pa30BaTENbHON JUCIUTUIMHE BXOIUT
po(eCCHOHAILHO OPUEHTUPOBAHHOE COJIEpKaHUE, HEOOXoAUMOoe 1j1sl GOPMHUPOBAHUS Y
o0yyJaromuxcst 001X 1 MPOPECCUOHATBHBIX KOMIETEHITUH.

B mporpamme o o61ieo6pa3oBarenbHON AUCHUTIINHE «brHOIOTHSY, peann3yeMon mpu
MOJIOTOBKE OOYYAIOIIMXCS 10 CHIEIUATBHOCTAM, TPO(QUILHO-OPUEHTUPOBAHHOE
coJiepKaHUE HAXOAUT OTPAKEHHUE B TEMAX:

Tema 4.4. BnusiHrie aHTPONOT€HHBIX (PakTOpoB Ha Ouochepy

Tema 4.5. BrusiHre COnpaibHO-IKOJIOTHYECKIX (PaKTOPOB Ha 3I0POBHE UEITOBEKA

Tema 5.1. bUOTEXHOJIOTHH B )KU3HU KaXJA0TO

Tema 5.2. BUOTEXHOIOTHH B IPOMBIIUIEHHOCTH



1.4. Ilnanupyemble pe3yJibTaThl OCBOCHHUS 0011e00pa3oBaTeIbHOM IMCHMILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO
1 Ha ocHoBe ®PI'OC COO

B pamkax mporpammbl o0mieoOpa3oBaTenbHON AUCHUIUIMHBL «buonorus» o0ydaromMMHUCS OCBAaWBAIOTCS JIMYHOCTHBIE
(JIP) u meranpenmetHsie (MP) (o6mue) u npenmetHsie (I1P) (quctiumiunapHbie) pe3yibTaThl B COOTBETCTBUHU C TPEOOBAHUSIMHU
®I'OC cpennero obmero obpazoBanusi. Oco0oe 3HAYEHHE NUCHUILUIMHA UMEET NpU (POPMUPOBAHUM U PA3BUTHH OOMIMX U
npodeccoHaNbHBIX KOMITIETSHIIUH 110 CIIEIUaTbHOCTH.

I[lnanupyemsble pe3yabTaThbl 00y4eHH s

O0nme KoMNeTeHIINN

O6ume’ ,Z[ﬂcuﬂn.lmﬂapHble2
OK 01. BeiOupats cioco6sl B yacTu TPYJ10BOT0 BOCIIMTAHUSI: - CopMupOBaHHOCTH 3HAHUI O MECTE M POJIH OHOJIOTHHU B
PEIICHUA 3a/1a9 - TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH CHCTEME Hay4YHOTO 3HaHUs; (YHKIMOHAIBHON IPaMOTHOCTH
npogeccuoranbHoH MacTepCTBa, TPYAOIIO0HE; UEOBEKA IS PEIIEHUS KM3HEHHBIX ITPOOIIEM;
NesITeIbHOCTH TPUMEHHUTEIBHO .
- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU C(OPMHPOBAHHOCTh YMEHHSI PACKpPbIBATh COJIEPKAHNE

K Pa3JIMYHBIM KOHTCKCTaM o o o
TCXHOJIOTHYCCKOU U COOHUAIIBHOU HAITPABIICHHOCTH, [OCHOBOIIOJAratOminux OMOJIOTHYECKUX TCPMHUHOB U IMOHATHUH!

CIIOCOOHOCTh MHUIIUMPOBATH, INIAHUPOBATH U PKU3Hb, KJIETKA, TKaHb, OPI'aH, OPraHu3M, BUJI, TOMYJISAIUS,
CaMOCTOSITENILHO BBINOJIHATH TaKYIO I€ATENIBHOCT; PKOCHUCTEMA, OHMOoIeH03, Orocdepa; MeTaboan3M (0OMEH BEleCTB
- HHTEpEeC K pa3Iu4HbIM cepam 11 IpeBpAaIlleHUE YHEPTUH ), TOMEOCTa3 (CaMOperyJsius),
podeccnoHanbHOM e TeIbHOCTH, OrocuHTE3 Oeka, CTPYKTypHasi OpraHU3alusl )KUBbIX CUCTEM,
OBazicHre YHUBEPCATBHBIMH y4eOHBIMA ITUCKPETHOCTh, CAMOPETYJISIUS, CAMOBOCIIPOU3BEICHHE
MMO03HABATEIBHBIMH JCHCTBUSIMH: (penpoXyKIHsi), HACIEICTBEHHOCTh, H3MEHUHUBOCTD,

a) 0a30Bble JIOTHYECKHe JeliCTBUA: YHEpPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aIlNs;
- CAMOCTOATENBHO (POPMYITUPOBATH U - c(hOPMUPOBAHHOCTh YMEHUS PaCKPBIBAaTh CO/IEpIKaHHE
AKTyaJIM3HpOBaTh NpoOIeMy, paccMaTpUBaTh €€ OCHOBOIIOJIArAIONIMX OMOJIOTMUECKUX TEOPUIA U TUIIOTES:

! VKka3pIBAIOTCS TMYHOCTHBIE M MeTanpeaMeTHbIe pe3yabTatsl n3 PTOC COO (B mocneaneit pegaximn ot 12.08.2022) B oTriaronsHOi popme, GopMupyeMbie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JucupnunHapHsie (IPeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHE C HX MOTHBIM nepedreM Bo PI'OC COO (8 nocneaneii pegakmun ot 12.08.2022



BCECTOPOHHE;
- YCTaHaBJ'II/IBaTb CYH_ICCTBCHHBII;'I HpI/I3HaK NN
OCHOBAHUA OJI4 CpaBHeHI/ISI, KJIaCCI/I(i)I/IKaLII/II/I nu
0000IIECHHS;

- OIIPEJICIIATh LIEIH ICATEIBHOCTH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
[paccMaTpUBaEeMbIX SBJICHUSIX;

- BHOCUTH KOppeKTI/IBI)I B ICATCIIbHOCTDh, OIICHUBATh
COOTBETCTBHUE PE3YJITATOB IICIISIM, OIICHUBATH
pI/ICKI/I HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,

- pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHHUC HpI/I peHICHI/II/I
PKU3HEHHBIX TIPO0OJIeM

0) 0a30BbIE HCCJIeI0BATEIbLCKHE TeHCTBHS:

- BJIJICTh HABBIKAMH YUYE€OHO-HCCIICI0BATEIIBCKON U
[IPOEKTHOM 1eATeIbHOCTH, HABBIKAMU Pa3peleHus
rpoOiem;

- BBIAABJIATH HpI/IT-II/IHHO-CJ'ICI[CTBeHHI)IC CBA3HU U
aKTyaJ'II/I3I/IpOBaTI) 33}13‘1}’, BBIABHUTAaThb FI/IHOTe3y cec
peHIeHI/ISI, HaXOIUTb apF}’MeHTI)I JJISL
TOKa3aTEeNbCTBA CBOMX YTBEPKACHUIM, 3a/1aBATh
MapaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PELICHUS
3a/1audl Pe3yNbTaThl, KPUTUIECKH OIEHUBAThH MX
TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B
[HOBBIX YCJ'IOBI/IHX;

- yMeTB HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ'II)HYIO 158
HpaKTI/IquKYIO O6.]'IaCTI/I KHU3HCACATCIIBHOCTH,

- yMeTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX

[peIMETHBIX 00IacTei;

KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, SBOJIOLIMOHHOM,
[IPOUCXOXKACHUS KU3HU U YEIIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUS PACKPHIBATH OCHOBOIIOJIATAIOIITHE
Ouosiornyeckue 3akoHbl ¥ 3akonomepHocTH (I'. Menaens, T.
Moprana, H.W. BaBuiiosa, O. ['exkenst, . Mromiepa, K. bapa),
TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

MpUOOPETEHUE OIBITA TPUMEHEHHUSI OCHOBHBIX METO/I0B HAYYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS U OTIUCAHUS
PKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUH; OpTraHU3alNH 1
MPOBEICHHS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUKECHUS
TUTIOTE3, BBISIBIICHUS 3aBUCUMOCTH MEXKIY UCCIIETYyEMbIMU
BETMYMHAMU, OOBSICHCHHS TTOJIYICHHBIX PE3yIbTaTOB U
(hopMyIIHpOBaHUSI BBIBOJOB C UCIOIb30BAHUEM HAYUYHBIX
[MOHATHI, TCOPUM U 3aKOHOB;

- ¢hopMHPOBAaHHOCTH YMEHHUS BBIACIATH CYLIECTBEHHBIC
MIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, BUJIOB,
OHOTEOIIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOIECCOB OOMEHA
BEILIECTB U MPEBPAIICHUS YHEPTUU B KJIETKe, (POTOCUHTE3A,
MJIACTUYECKOTO U IHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a, MEH03a, OTUIOJOTBOPEHUS, PA3BUTHS U Pa3MHOXKEHHS,
WHIMBHUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHes3a), 00pbObI 3a
CYILIIECTBOBaHHE, ECTECTBEHHOT'0 0TOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpesie 0OUTaHusl, BIUSHUS
KOMIIOHEHTOB SKOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B
PKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
[peBpaIieHne YHepruu B Onocdepe;

- COPMHUPOBAHHOCTH YMEHUS PEIIaTh OMOJIOTHYECKUE 3a1a4H,
COCTABJISITH TCHOTUITUYECKHUE CXEMBI CKPEIIMBAHUS JTSI pa3HBIX

TUIIOB HACJICAOBAaHUA IIPU3HAKOB Y OPraHu3MOB, COCTABJIATH




- BbIIBUT'aTh HOBBIC UJICH, IIPpCAJIaraTb
OPHUT'MHAJIBHBIC MTOAXOAbI U PCUHICHU S,

- CHOCOOHOCTB MX UCIIOJIb30BaHUS B
[T03HABATEJIILHOW U COLMAIbHOM IPAKTUKE

CXCMBI IIEPCHOCA BCUICCTB U SHCPIUU B SKOCUCTCMAX (I.[GHI/I
MU TAHUA, ITUIICBBIC CeTI/I)

OK 02. Mcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[MoMCKa, aHaJIn3a U
MHTEpIpeTauu HHHOpMaIUN
1 nH)OPMAIMOHHBIC
TEXHOJIOTHH JIJIS BBIIOIHEHUS
3ajad mpodeccroHambHOM
1esITEILHOCTH

B 001acTH HEHHOCTH HAYYHOT'O O3HAHMSA:

- chopMHPOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKH,
OCHOBAHHOT'O Ha JIUAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
[MOJIMKYJIBTYPHOM MHDE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJIbTYpbI KaK CPEJICTBAa B3aUMOJCHCTBUS MEKITY
ITF0IBMU U TTIO3HAHUS MUDPA;

- OCO3HAHME LICHHOCTU HAy4YHOU JEesATEIbHOCTH,
FOTOBHOCTbH OCYIIECTBIISATh MPOEKTHYIO U
MCCIIEA0BATENIbCKYIO AESTENbHOCTh MHANBUAYAIbHO
1 B TPYyIIIE;

OBnajzieHue YHUBEPCAIbHBIMUA YI€OHBIMU
[MO3HABATEIHbHBIMH JIEHCTBUSIMU:

B) padora ¢ uHgopmanmeii:

- BIIaJICTh HaBBIKaMU MOTy4eHUs: HHPOpMaIuu U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBJISATH MOUCK, aHAIN3, CUCTEMATU3ALINIO U
WHTEPIPETAINIO HHPOPMAIIMK Pa3IHYHbIX BUIOB U
(hopM Tpe/ICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
YI€TOM Ha3HAYeHUS WH(OOPMAIUHU U TIEJICBOM

Ay TUTOPUH, BBIOMpas ONTUMaJIbHYIO (popmy
MPEACTABICHUS U BU3YyaTU3aIlHH;

- chopMHPOBAHHOCTH YMEHUI KPUTHYECKH OI[CHUBATH
nH)OpMaIH0 OMOJIOTHYECKOTO COJIEPIKaHMS, BKIFOUAOIITYIO
[CEBIOHAYYHBIC 3HAHUSI U3 PA3JIMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOM MHGOPMAITUH, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIbI );
MHTEPIPETHPOBATH STUYCCKUE aCTIEKThl COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTHY, MEIUIIMHE, OMOTEXHOJIOTUH;
[paccMaTpuBaTh r100aIbHBIE IKOJIOTHUECKUE TTPOOIEMBI
COBPEMEHHOCTH, POPMUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

- chopMHpPOBAHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHbBIE
MUChbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOTUYECKOM
MH(GOpPMaIIMU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCTIONTb30BaTh IOHATUHHBIN amnmapar OMoJI0oTuu
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- OLICHUBATH I[OCTOBCpHOCTL, JICTUTUMHOCTBb
MH(pOpMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIb30BATh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHKAI[HOHHBIX TEXHOJIOTHI B PELICHUN
KOIHUTHBHBIX, KOMMYHHKATHBHBIX H
OpPraHU3aIMOHHBIX 3314 C COOII0AEHUEM
TpebOBaHUIl SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
CUTHEHBI, peECypcocOepeKeH s, IPaBOBbIX U
PTUYECKUX HOPM, HOPM HH(OPMaLIMOHHOM
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
nHbopManuy, HHHOPMAIIMOHHON 0€30MacHOCTH
ITMYHOCTH

OK 04. Db dexTuBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJUIEKTHBE U
KOMAaHIe

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH
11 CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHE HaBbIKaMHU y4eOHO-HMCCIIEA0BaTEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBJjaiecHHe YHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU AeHCTBUSAMM:

0) COBMeCTHas1 AeSITeJIbHOCThD!

- IOHUMATh U UCIIOJIb30BaTh IIPEUMYIIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU pabOThI;

- IPUHAMATH LIEJIM COBMECTHOM JEATENBHOCTH,
OpraHU30BBIBATH U KOOPAVMHUPOBATH JIEHCTBHS 110
ee TOCTIDKEHNIO: COCTABIIATE IJIaH IEHCTBUM,
[pacIpenesaTh poJIik C y4€TOM MHEHHM YYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM paboOTHI;

- KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBHSIX

[PCAJIbHOI'0, BUPTYAJIbHOT'O U KOM6I/IHI/IpOBaHHOI‘O

[IproOpeTeHne onbITa MPUMEHEHHSI OCHOBHBIX METOIOB HAYYHOTO
[MO3HAHMS, UCTIOJIB3YEMbIX B OMOJIOTHUN: HAOIIOJICHUS U OTICAHUS
PKUBBIX CHCTEM, ITPOIIECCOB U SBJIEHUI; OpraHu3aluu U
[MPOBEACHUST OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBHIKCHHS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXY UCCIEAYEMBIMU
BEIMUMHAMU, OOBSICHEHHS MTOJIYYeHHBIX Pe3yIbTaTOB U
(hopMyIMpOBaHUS BHIBOJIOB C UCTIOJIH30BAHUEM HAYUHBIX
[MOHATHM, TEOPUI U 3aKOHOB
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B3aMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM
OBJ1aJleHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHA
nelcTBUSIMU:

I') MPUHSATHE Ce0sI M APYTUuX JK/Ieid:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JTOACH
[IpU aHAIM3E PE3YJIbTATOB JAEATEILHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIOJIEH Ha
OIOKU;

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MU C MO3ULIH
NIPyroro 4ejaoBeKa

OK 07. ConelicTBoBaTh
COXPAHEHUIO OKPYKArOIIeH
Cpelibl, pecypcocOepekeHHIO,
[IPUMEHSITh 3HAHUSI 00
M3MCHCHHUU KIIMMAaTa,
[IPUHIIUITBI OEPEKITMBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
1EICTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B 00/1acTH 3K0JI0rHYECKOT0 BOCIIUTAHMSA

- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPHI,
[TOHMMAaHHE BIUSHUSA COLUATBHO-D)KOHOMUYECKUX
[TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBbHON
Cpelbl, 0OCO3HaHUE TTI00aIbHOTO XapaKkTepa
PKOJIOTUYECKHUX MTPOOIIeM;

- INITAHUPOBAHNE U OCYLIECTBIECHUE JCHCTBUN B
OKpY>KaloIleH Cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCAIUX BPEN
OKpY>Karollel Cpere;

- YMEHUE MPOTrHO3UPOBATH HEOIArONPUATHBIE
PKOJIOTMUYECKHE MTOCIEACTBHSI IPEATIPUHUMAEMBIX
NENCTBUN, TPEAOTBPALATh UX;

- paciiipeHe ONbITa ACSITEIbHOCTH SKOJIOTMUECKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHUEC HaBbIKaMU y‘-IC6H0-

CdopMUpOBaHHOCTH YMEHHUS IPUMEHSTH MMOJTY4YCHHbIC 3HAHUS
U1t 00bACHEHHUST OMOJOTHYECKUX MPOIECCOB U SBJICHUM, IS
[PUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHON )KU3HHU C
[eJIbI0 00ecreyeHns 6e30MaCHOCTH CBOETO 3/I0POBbsS U 37I0POBbS
OKPY>KaIOIIUX JTFOJIEH, COOTIOICHUS 3[I0POBOTO 00pasa KU3HH,
HOPM IPaMOTHOTO MOBEACHUS B OKPYKAKOUIEH IPUPOIHOMN CPEAE;
MOHUMaHKE HEOOXOMMOCTH HCITOJIb30BAHHS JOCTHKEHHH
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUM JISl PAllMOHAIILHOTO
[PUPOAONOIB30BAHUS
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K CCIIEI0BATENILCKOM, MPOEKTHON U COIMAIIbHOM
eITeTbHOCTH

[1K 1.3. BeINOJHATH KOHTPOJIb,
QHAJIN3 ¥ ONTUMHU3ALUIO
PEKUMOB PabOTHI
XO0JIOAUIBHOTO 000PYAOBaHUS

3HaHuA:

OCHOBHBIE TIYyTH U CPEICTBA TOBBIIICHHS
T0JITOBEYHOCTH XOJIOMIILHOTO 000PYI0BaHUS;
HACTPOWKAa MEXaHHYECKUX, DICKTPUYECKUX U
PIIEKTPOHHBIX pEryasTopoB TEMIIepaTyphl,
aBJICHMsI, YaCTOTHl BpAIllEHHs, pacxoja W YpPOBHS
I ONITUMAITLHOTO ()YHKIIMOHHPOBAHUS CHCTEMBI;
YMeHus:

- aHaJIM3MPOBATh W OIICHUBATh PEXKHUMBI PAOOTHI
XOJOAMIBHOTO 000PYAOBaHUS;

OLICHUBATh MPABHILHOCTh PA0OTBI  CHUCTEMBI
ABTOMATH3AIMU XOJIOIMIBHOTO 000PY/IOBAHHUS;

- OIICHUBATh MPABUIBHOCTH PA0OTHI AIEKTPHUCCKUX
KOMITOHEHTOB CHCTEM;

I[IpakTu4ecKkunii ONbIT:

y4acTHs B TIPOBEACHHUU DPA3JIMYHBIX BHUJIOB
MCTIBITAHUN XOJIOMJIBHOTO 000pYIOBaHHUS;

- ChopMUPOBAHHOCTH 3HAHHI O MECTE U POJIH OMOJIOTHH B
CHCTEME HAy4HOTO 3HAHUS; () YHKIIMOHATHLHOU IPaMOTHOCTH
YeIIOBEKA JJIsl PEIICHUS )KIU3HEHHBIX MPOOIIeMm;
c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOTOJIAraloux ONOJIOrHYeCKUX TEPMUHOB U TIOHATHUH:
PKU3HB, KJIETKa, TKaHb, OpPTaH, OpraHu3M, BUJI, TOMYJIALINS,
bKOocHucTeMa, OMoIeHO03, Onocepa; MeTaboM3M (0OOMEH BEIIECTB
Y TIPEBPAILICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETYIISINA),
OHOCHHTE3 OelKa, CTPYKTYpHasi OpraHu3alysl )KUBbIX CUCTEM,
ITUCKPETHOCTh, CAMOPETYJISIINSI, CAMOBOCITPOU3BEICHUE
(perpoIyKITHs ), HACIEICTBEHHOCTh, U3MEHINBOCTb,
HHEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aIus;
- chopMHPOBAHHOCTH YMEHHUSI PACKPBIBATH COJIEPIKaHUE
OCHOBOTOJIAraloux ONOIOTHYECKUX TEOPUN U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, BOJIFOLIMOHHOM,

[1K 2.1. IIpoBoauTh
[MOTOTOBKY K MOHTaXYy y3JIOB,
OJIOKOB U 3JIEMEHTOB CUCTEM
ABTOMATH3AIMH XOJOAUILHOTO
000pyI0BaHUS

3HaHu.

TUIBI XJAJareHTOB, CBOMCTBA XJAJareHTOB U
XJ1aJOHOCUTEIIEH, 1704 9KOJIOTHYECKYIO
0C30IMaCHOCTD;

- TpeOOBaHMS OXpPaHbl TPy/a, MPOTHBOIIOKAPHOM
BalUThI, AJIEKTPOOC30MACHOCTH M HIKOJIOTHYECKOM
0€30I1aCHOCTH;

-  TEXHUYECKHE  pErVIAMEHTbl 1O  MOHTAXY]
000pyI0BaHUS U TPYOOTIPOBOIOB;

YMmenus.

- HJ'IaHI/IpOBaTI) 158 OpFaHI/ISOBBIBaTI) pa60Ty

CTPYKTYpPHOTO TOJpa3AeNeHUs] IO MOHTaXy CHCTEM
XOJIOAMJIBHOTO 000PYI0BaHMS;

IIpakTHYeCKHI ONBIT:

- IIOATOTOBKH 06opy)1013aH1/1;1 1 CUCTEM K MOHTa)Ky;

[POUCXOXKACHUS KU3HU U YEIIOBEKa;
c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAIOIIIHE
Oroornueckue 3aKoHbl ¥ 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBuiosa, O. ['ekkenst, . Mromnepa, K. bapa),
TPAHUIIBI UX TPUMEHUMOCTH K )KMUBBIM CHCTEMaM;

MpPUOOpPETEHNE OMBITa TPUMEHEHHUSI OCHOBHBIX METOJIOB HAYYHOTO
[MO3HAHUS, UCTIOIB3yEeMbIX B OMOJIOTHH: HAOTIOCHHS 1 OITUCAHUS
PKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUI; OpraHU3allH U
[IPOBEICHUS] OMOIOTHUECKOTO YKCIIEPUMEHTA, BHIJIBUKCHHS
TUTIOTE3, BBISIBIICHUS 3aBUCUMOCTH MEXKTY UCCIIETyEMbIMU
BeTMYNHAMHU, OOBSICHEHHS TIOJTYICHHBIX PE3yJIbTAaTOB U
(hopMynupOBaHUS BEIBOJOB C UCIIOJIB30BAHIEM HAYIHBIX
[MOHSITUH, TEOPUI U 3aKOHOB;
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- I[UIAHUPOBAHUA W OpraHU3allun pa6OTBI

IIPOBCACHUIO MOHTAXa,

10

- chopMHPOBAaHHOCTH YMEHHUS BBIACISAThH CYIIECTBEHHBIC
[PU3HAKHA BUPYCOB, KJIIETOK MTPOKAPUOT U FYKAPHUOT;
OTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OHOTEO1IEHO30B U YKOCUCTEM; 0COOEHHOCTH MPOIECCOB OOMEHa
BEIIECTB U MIPEBPAICHHS SHEPTUU B KIIETKE, POTOCHHTE3A,
[IACTUYECKOTO U SHEPreTHUECKOro 0OMeHa, XEMOCHUHTE3a,
MUTO3a, MEH03a, OIJIOJJOTBOPEHHUS, PA3BUTHUS U Pa3MHOKECHHUSI,
WHAMBHUIYaJIbHOTO Pa3BUTHsI OpraHu3mMa (OHTOoreHes3a), 00pbOsbI 3a
CYyILIECTBOBaHHUE, €CTECTBEHHOTO 0TOOpPA, BU1000pa30BaHMs,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS, BIIUSHUS
KOMIIOHCHTOB YKOCHCTEM, aHTPOIIOTCHHBIX U3MCHECHUN B
HPKOCHCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB H
peBpalleHre YHEPTuu B Ouocdepe;

- c()OPMHUPOBAHHOCTh YMEHHUS pelIaTh OMOJIOTMYECKHE 3aJ]1ayH,
COCTaBJISITh T€HOTUIIUYECKUE CXEMBbl CKPEIIMBAHUSA AJIS Pa3HbBIX
TUIIOB HACJICIOBAaHUS TPU3HAKOB Y OPTaHHU3MOB, COCTaBIISTH
CXEMBI TEepeHOoca BELIECTB W DJHEPTUM B HKOcHcTeMax (Iemu
MMATAHUS, TUIIEBHIC CETH )

- chopMHPOBAHHOCTH YMEHHI KPUTHICCKH OI[CHUBATH

MH(OPMAIIHIO OMOJIOTUIECKOTO COICPIKAHMSI, BKITFOUAIOIITYTO
HCGB)IOHay‘-IHI)Ie 3HAHUA U3 pa3J'II/I‘-IHI>IX NCTOYHUKOB (CpeI[CTBa
MaccoBOi MHGOpMAIUH, HAYYHO-TIOMYJISPHBIE MaTepUasbl);
MHTEPIPETUPOBATH STUYECKHUE ACTIEKTHI COBPEMEHHBIX
MCCIEI0BAHNN B OMOJIOTHN, MEAUIIMHE, OMOTEXHOIOTHH;
[paccMaTpuBaTh T00aTbHBIE IKOIOTUYECKUE TIPOOTIEMBI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

- cpOpMHPOBAaHHOCTh  yMEHUH  cO3/aBaThb  COOCTBEHHBIE
[MCbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE OMOJIOTHYECKOU
MHbOpMAlMM ~ HU3  HECKOJIBKMX  HCTOYHHMKOB,  I'PaMOTHO
MCTI0JIb30BaTh MOHATUHHBIN anmnapar OMoJ0Tuu
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HpI/IO6pCT€HI/Ie OIlbITa IPUMCHCHHUA OCHOBHBIX METOA0B HAYYHOI'O
ITO3HAHW, UCIIOJIb3YCMbBIX B OHOJIOTUH: Ha6JIIOI[eHI/I$I 1 OIIMCaHMH4
DKUBBIX CHCTEM, IIPpOLECCOB U HBHeHI/II;'I; OopraHu3aluu  H
IIPOBCACHUA OHOJIOTHYECKOrO SKCIICPUMCHTA,  BBIIABUIKCHUA
TAIIOTE3, BBIABJICHHUA 3aBUCHUMOCTH MEXKAY HUCCICAYEMBIMU
BCJIMYMHaAMU, 00BICHCHUS MOJIYYCHHBIX PE3YyJIbTATOB nu
(bOpMYJ'II/IPOBaHI/ISI BBIBOOB C HCIIOJIb30OBAHHUEM  HAYYHBIX

[TOHSATUI, TCOPUN U 3aKOHOB
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2. OBBEM OBIIIEOBPA30OBATEJILHOM TUCIUILINHBI M BUbI

YUYEBHOU PABOTDBI
Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl 00111€00pa30BaTeIbHOM 79
AU CHHMILTHHBI
BT. Y..
OcHoBHOe coJep:kaHue 72
BT. Y..
TEOpeTUIeCcKoe 00ydeHne 40
B T.4. MPO(ECCHOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
MPAKTUYECKHUE 3aHITUS 20
B T.4. IPO(eCCHOHAIbHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 8
nabopaTOpPHBIE 3aHATHS 4
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
KontposbHnas padora 6
NHauBUAyaJIbHBI POEKT (0a/mem)™™ .
Ipomexyrounas arrectauus (IuddepeHunpoBanHblii 3a4eT) 2
72




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIUHBI

O/J1. «buoJiorus»
Copnepxanue yueOHOro marepuasia (0OCHOBHOE H NpodeccuoHa/IbHO- Hanpasiienus
HaumenoBanue P y P ( pod . O0bem ®opmupyemMble P .
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON BOCIIUTATEIbHON
pa3/iesioB U TeM 4acoB KOMIIETCHIIUH
MOAYJIb (IPY HAJTUYMH) padoTsbI
1 2 3 4
Paznes 1. Kiterka — cTpyKTYpPHO-(QYHKIIHOHAJIbHAS ¢JMHUIIA sKHBOTO 18
Tema 1.1. OcHOBHOe coiep:KaHue 2 OK 2 HosHasatenbHoe
ITaTpuoTtnueckoe
buojorus xak Teoperuueckoe o0yueHnue: 2 Tpynooe
Hayka. Oomas CoBpeMEHHBIE OTPACIH OMOJIOrMYECKHX 3HaHMM. CBsI3b OMOIOTUH C APYTHMH OkoloruiecKoe
XapaKTepPHCTHKA 6 6 6 P OcTeTuyeckoe
HaykaMu: Onoxumusi, 6no¢pusuka, OnoHuka, resoreorpadus u ap. Posib u mecro Tpascrancioe
KM3HHU Ouonoruv B pOpMUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUpa. Y POBHU
opraHu3ainum xxuBoi Mmarepuu. OO1Ias XxapaKTepUCTHKA KU3HHU, CBOMCTBA )KHUBBIX
cucTeM. XMMHUYECKHM COCTaB KIIETOK
Tema 1.2. OcHoBHoOE coepKaHue 6 OK-1 HosxasatenbHoe
OK -2 ITarpuoTHyeckoe
CrpykrypHo- Teoperuueckoe od0yueHnue: 2 - Tpynooe
¢ynxunonanbHasi | Kierounas teopus (T. IlIsaun, M. Illneiinen, P. Bupxos). OCHOBHBIE TIOJOKEHHS OK -4 OKonoruteckoe
OpraHusanus % % T i . OcreTnyeckoe
COBPEMEHHOM KJIeTOUHOM Teopuu. THUIIBI KIETOYHON OpraHU3aluu: T'pasknarickoe
RJIETOK MIPOKAPUOTUYECKUHN U 3yKapHOTUUECKH. OJHOKJIETOUHbIE U MHOTOKJIETOYHbIE
oprau3mel. CTpoeHHE IPOKApUOTUYECKON KIIeTKH. CTpOEHUE 3yKapuOTUYECKOU
kieTku. Heknerounsie popmbl KU3HU (BUPYCHI, OakTepuodaru)
JlabopaTopHble 3aHSITHS: 2

[TproOperenue onbiTa MPUMEHEHHSI TEXHUKU MUKPOCKOIIUPOBAHUS MTPH
BBITIOJTHEHHUH JTA0OPATOPHBIX padoOT:
JlaGopatopHas
1. JlaboparopHas paboTa «CTpoeHue KIeTKH (pacTeHUs, KUBOTHbIE, TPUOBI) 1
KJIETOYHBIE BKITIOUEHUS (KpaxMai, KapOTHHOUBI, XJIOPOILIACTHI,
XPOMOILIIACTHI)»
[ToaroroBka MUKponpenapaToB, HAOIIOIEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE
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pa3anuui MeXJly U3y4aeMbIMU 00BbEKTaMu, OPMYIHMPOBAHKE BBIBOJIOB

I[IpakTuyeckne 3aHATHSA: 2
Bupychbie u 6akrepuansubie 3a00seBanus. O01IKe TPUHLIHUIIBI UCIIOJIB30BAHUS
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUS! aHTUOMOTHUKOB.
[IpencraBiaeHne yCTHBIX COOOLICHMI C MPE3EHTALUEH, TOITOTOBICHHBIX 110
MIEPEYHI0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPENOAaBaTEIEM
Tema 1.3. OcHOBHOe coiep:kaHue 6 OK-1 HosnasatenbHoe
OK — 2 ITaTpuoTHueckoe
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 - Tpynosoe
¢ynkuuonaabubie | XpomocomHas teopust T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHBIH HA0Op Okonoruyeckoe
~ OcTeTuyeckoe
(¢axTopsl KJIETOK, FTOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIIOUHBINA U T'paatckoe
HaCJeICTBEHHOCTH | nuruionanbii Haoop. Hyxneunossie kucnotel: JJHK, PHK naxoxnenue B kietke,
UX CTpoeHue U PyHKIHMU. MaTpudHbIe MPOIECCHI B KIETKE: perIuKaIus, OnOCUHTE3
Oeinka, perapanus. ['eHeTHUeCKuit KO ¥ €r0 CBOMCTBA
IIpakTH4eckne 3aHATHA: 2
Pewenue 3aau Ha onpeeneHye nocaeaoBaTelIbHOCTH HYKJICOTHIOB B HOPME U B 2
CJlydae U3MEHEHUsI OCIIeI0BATENbHOCTH HyKJIeoTH10B JTHK
Pemenue 3aay Ha onpeaeneHne nocaeoBaTeIbHOCTH aMUHOKHUCIIOT B HOPME U B
clly4yae U3MEHEHHs MocieoBaTebHOCTU HykIeoTuaoB JJHK
Tema 1.4. OcHoBHoOe coep:kaHue 2 OK -2 Tlosnaparenboe
OGMeH BellecTR U T 6 . ) [TaTtpuoTtnueckoe
1 eopeTuyeckoe o0yueHme: Tpynosoe
npespanicHue [TonsiTe MeTab0aM3M. ACCUMUIISALIUS U TUCCUMMIISILINS — BE CTOPOHBI Oxonormyeckoe
. o o DcTeTndeckoe
JHEPruu B KJIETKe | merabonu3ma. Turbsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIHN, a9pOOHBIH T'paanckoe
U aHa’poOHBbIN. [TnacTuueckuit oOMeH. PoTrocuHTe3. XeMOCHHTE3
Tema 1.5. OcHoBHoOE coiepxaHue 2 OK -2 IlosnasarenbHoe
» [TaTpuoTnueckoe
Ku3HeHHBIH LMK | [IpakTHYeCKHe 3aHATHS: 2 OK -4 Tpyzosoe
KJIeTKH. MUTO3. | KjieTounbIii UKL, €10 nepuoibl. MUTO3, €r0 CTa UK U MIPOUCXOSIIINE MTPOIECCHI. DKOIOTAIECKOE
Meiios o DcTeTndeckoe
buonornueckoe 3HaueHne MuTo3a. Meios u ero craguu. [loBenenne XxpoMocoMm B Tpaanckoe
merose. Kpoccunrosep. bruosnornueckuii cmbici Melo3a
Kourposbnasn MonexkynsapHblii ypOBEHb OPraHU3AIMH KUBOTO 2
padora
Pa3nea 2. Ctpoenue u GyHKIMHM OPraHu3Ma 20
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Tema 2.1. OcHOBHOe coiep:kaHue 2 OK-2 HosnasatenbHoe
C T 6 X ) OK — 4 [TaTpuoTnueckoe
TpOeHHe eopeTnyeckoe o0y4yeHue: Tpynosoe
OpraHmu3ma MHorokieTouHble Opranu3mMbl. B3auMocBsI3b OpraHoB U CUCTEMBI OPTaHOB B Oxonoruyeckoe
OcTeruyeckoe
MHOT'OKJIETOYHOM OpranusMe. I'oMeocTas opranusma u €ero nojajepKaHue B Tpaanckoe
Mpoliecce KU3HEACATEIbHOCTH
Tema 2.2. OcHoBHOe coJep:kaHue 2 OK-2 [losnasarenbHoe
D oPMBI T 6 X ) [TaTtpuoTnueckoe
p eopeTHYecKoe 00yUeHue: TpyaoBoe
Pa3MHOKCHUA DopMbl pa3MHOKEHHUSI OPraHU3MOB. becIoioe u mojaoBoe pa3MHOKEHUE. Buibl Oxonorudeckoe
DcTeTndeckoe
OpPraHusMoB Oecrionoro pazmHokeHus. [lonoBoe pazmHoxenue. ['ameroreHes y >kUBOTHBIX. I'pasnatckoe
Cnepmarorenes3 u ooreHes. CTpoeHue MoyoBbIX Ki1eToK. OmiIog0oTBOpEeHue
Tema 2.3. OcHoBHOe coJep:kaHue 2 OK-2 HosnasarensHoe
OHTOrenes Il X ) OK — 4 [TaTtpuoTnueckoe
PaKkTHYeCKUe 3aHATHS: Tpynosoe
pacrenunu, WuauBuayalbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €T0 CTaIuH. Oxonorudeckoe
o DcTeTndeckoe
JKMBOTHBIX M
[ToctamOpuoHanbHbI nepuoa. CTaauy MOCTIMOPUOHAIBHOTO PA3BUTHS Y Tpaanckoe
Y€JI0BEKA JKMBOTHBIX U 4esoBeka. [IpsiMmoe u HenpsiMoe pa3BuTre. bruomornueckoe crapeHue u
cMepTh. OHTOTEHE3 pacTeHUM
Tema 2.4. OcHoBHoOE coepKkaHue 6 OK-2 HosHasatenbHoe
3aKOHOMEpPHOCTH : 2 OK -4 Harpromiiecioe
p Teoperuueckoe od0yueHnue: Tpynosoe
HacJIe10BaHUHA OCHOBHBIE TOHATHS TCHETUKU. 3aKOHOMEPHOCTH 00pa30BaHUsI TaMeT. Okonoruyeckoe
II . 4 OcTeTuyeckoe
PaKkTHYeCKUe 3aHATHS: T'pascackoe
Pemenue 3anay Ha 3akonsl I'. Mennenst (MOHOTHOpUIHOE U MOJIUTUOPUTHOE 2
CKpeluBaHue). BzanMoeiicTBrue reHoB
Peienue 3aau Ha onpeeneHye BEpOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX 2
MIPU3HAKOB TIPU MOHO-, JT-, TIOJUTHOPUTHOM M aHAJTU3UPYIOIIEM CKPEIIBaHHH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIINBAHUS
Tema 2.5. OcHoBHOe coaep:kaHue 4 OK-1 [losnasarenbHoe
CleILIeHHOoe ] . 2 OK —2 [TaTpuotnueckoe
I PaKTHYECKHUE 3aHSATHUS: Tpyaosoe
HacJIe10BaHue Pemenue 3anau Ha 3akoHbl T. Moprana. CueneHHOe Hacae10BaHueE T€HOB, 2 Okonoruyeckoe
NPH3HAKOB HapyIIeHne cueruieHns. HacenoBanne MpU3HAKOB, CIETUICHHBIX C MOJIOM dereTieckoe
pym ) . A p , Cl I'paxnanckoe
Pemienue 3a1au Ha onpeeneHne BEPOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX 2

IMMPU3HAKOB NIPpH CUCIIVICHHOM HACJICAOBAHUHU, COCTABJICHUC I'CHOTHIIMYCCKUX CXEM
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CKpCIIUBAHUA

Tema 2.6. OcHOBHOe coiep:KaHue 4 OK-1 Ho3snaBarenbHoe
3aKoHOMEpPHOCTH | [IpakTHYECKOE 3aHATHE 2 OK -2 Ha?g;;?:(fim
U3MCHYUBOCTH Pemenue 3a1ay Ha ”3MEHYUBOCTD NMPU3HAKOB. BUIbI H3MEHUYNBOCTH: OK-4 OKonoruueckoe
HACIIC/ICTBEHHAs U HEHACJIEJCTBEHHAs. 3aKOH TOMOJIOTHUECKUX PSIIOB B ?;;;T;::g:g:
HACJICICTBEHHON M3MEHYHBOCTH.
IIpakTHYeckune 3aHATHSA: 2
Pemenue 3a1a4 Ha onpeaesieHNe TUIIA MyTallUH MIPH Nepeade HaclaeICTBEHHbBIX
NPU3HAKOB, COCTABJICHHE TEHOTUITUYECKUX CXEM CKPCIIUBAHHMSI
KonTpoabnas 2
CrpoeHre U GyHKIIUU OpraHu3Ma
pabora
Paznen 3. Teopusi 3BoJIonNHA 6
Tema 3.1. Uctopusi | OCHOBHOe coep:kaHue 2 OK -2 gg;HEE:;Zﬂ;igee
3BOJIONMOHHOr0 | Teoperuueckoe odyuyeHue: 2 OK -4 %’pyﬂome
YUYeHHsl. ITepsrie sBomonmonnasie kounenmuu (OK.b. Jlamapk, XK.JI. Brodgdon). OKonoruyeckoe
Muxkpossomonusi | Dpomonnonnas teopus U. Jlapsuna. CHHTETHYECKAS TEOPHS SBOJIOLMH U €€ ?;;;T;I:Ifs}fg:
OCHOBHBIE ITOJIOKEHHUSL.
MuxkposBomtonus. [lonmynsuus Kak 3j1eMeHTapHas €IMHULA SBOJIIOIUH.
['eHeTHYEeCKHE OCHOBBI ABOIOLINU. DJIeMEHTapHbIe ()aKTOPHI IBOJIOIUH.
EctecTBenHsbIit 0TOOp — HampasJsttomuid paktop sBomonuu. BumooOpazoBanue kak
pe3ynbTaT MUKPOIBOIIOINH
Tema 3.2. OcHOBHoOe cojiep:KaHHe 2 OK -2 Tosnaparenbioe
MaxkposBomonns. | TeopeTuueckoe o0yueHue: 2 OK-4 Ha?;}?;z:ggme
Bo3nukHoBenue u | Makpossodtorus. DopMbl 1 OCHOBHBIE HampaBiieHHs MakposBorormu (A.H. Okorornyeckoe
passutue xu3nu | CeeprioB). [lyTu qocTikeHust OMoIornyeckoro nporpecca. CoxpaHeHue ?;;;T;::;':g:
Ha 3emue O6uopazHooOpa3us Ha 3emiie.
['unoTe3sl U TEOPUU BO3HUKHOBEHUS KU3HH Ha 3emie. [losBIeHNE MePBhIX KIETOK
1 ux 3Boonus. [Ipokapuotsr u 3ykapuoTsl. [IponcxokaeHrne MHOTOKIETOYHBIX
Oopranu3MoB. BO3HHKHOBEHHE OCHOBHBIX I[apPCTB dYKapUOT
Tema 3.3. OcHoBHOe coJiep:KkaHue 2 OK-2 TlosnaparenbrHoe
Tpoucxoxnenneue | TeopeTnyeckoe oGyueHne: 2 OK -4 Harpomiriecioe
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JIOBEKA —

AHTpOl'IOJ'IOFI/IH — HayKa O 4Y€JIOBCKCE. CucremMaTnyecKkoe I0JI0KEHHE YeJIOBEKa.

TpynoBoe

AHTPOIOreHe3 CX0JICTBO ¥ OTJINYHS Y€IOBEKA C KUBOTHBIMU. OCHOBHBIC CTAJIMH aHTPOIIOTEHE3A. 3;;’;2;113’;?
DBOJIOIUS COBPEMEHHOTO YeJIOBEKa. [pakiaHckoe
UenoBedeckue pachl M MX €AMHCTBO. BpeMst 1 yTH pacceneHus YenoBeKa 1mo
anere. [Iprucnoco0IeHHOCTh YeoBeKa K Pa3HBIM YCIIOBUSIM CPEJIbI
Paszngea 4. Dxojiorus 18
Tema 4.1. OcHOBHOe coiep:kaHue 2 OK-1 HosnasatenbHoe
Jxosornyeckue | Teopernueckoe odydenue: 2 OK -2 HaT}’g;;g:ggKoe
(axTopel 1 cpeant | Cpezpl OOMTAHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO31YIIIHAS, [IOYBEHHAS, OK -7 Okonoruyeckoe
JKH3HHU BHyTpUOpranu3MeHHas. OU3NKO-XUMHUIECKHEe OCOOCHHOCTH Cpell OOMTaHHUS ?;Z;T;I:Ifgx:
opraau3MoB. [IpucriocobaeHuss OpraHu3MOB K KU3HU B Pa3HbIX cpeaax. [lonarue
skosoruueckoro dakropa. Knaccuduxamus sxonoruueckux akropos. [IpaBuio
muaumyma 1O, JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcHOBHOe coiep:KaHue 4 OK-1
Honyasuus, Teopernueckoe o0yueHue: 2 OK -2
coo01ecTBa, DKOJIOTHYECKAs XapakTepUCTUKA BU/Ia U MOIIYJISLNH. DKOJIOTHYECKas HUIIIA BU/A. OK -7
IKOCHCTEMbI DKOJOTUYECKHE XapaKTepUCTUKHU nonynsnuu. CoolIIecTBa U 9KOCUCTEMBI.
brorneHos u ero cTpykrypa. CBS3u MEXKIy OpraHu3MaMu B OUOIICHO3E.
CTpyKTYpHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOAYIIEHTHI, KOHCYMEHTHI, PETYIICHTHI.
KpyroBopoT BelecTB 1 MOTOK HEPTUU B dKOocHcTeMe. Tpoduueckre ypoBHU
IMpakTHyeckue 3aHATHS: 2
Tpoduyeckue nenu u cetu. OCHOBHBIE TTOKa3aTeNN IKOCHCTeMbI. briomacca u
MPOAYKIHSI. DKOIOTHYECKUE MUPaMUIbI unces, OnoMaccel u sHeprun. [IpaBuio
MTUPAMHUTBI SHEPTUH.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUI 110 TIEPEHOCY BEIIEeCTBA
Y DHEPTHH B SKOCUCTEMAaX C COCTABJIICHHUE TPOYUICCKUX IIETIECH ¥ IMUPaMUT
OMOMACCHI U PHEPT U
Tema 4.3. OcHoBHOe coJiep:kaHue 2 OK-1 TTosnasarenbHoe
Buocdepa - Teopernueckoe oby4enue: 2 OK -2 naT}’;;;g:ggme
rjodajabHas buocdepa — xxuBast o6o10uka 3emnu. Pazsutue npeacrasnenuit o 6uocdepe B OK -7 Okonoruyeckoe
skoJoruveckas | Tpyznax B.W. Bepuanackoro. O6nactu 6uocepsl v ee KOMIOHEHTEL. JKnuBoe ?;Z:;:gg;‘g:
cucremMa BellecTBO Orochepsl U ero GyHKIIHH.
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3aKOHOMEPHOCTH cyiecTBoBaHUs Onochepsl. OcodbeHHOCTH Onochephl Kak
rio0anbpHO# SKocucTeMbl. JluHaMudyeckoe paBHOBecue B Onocgepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMUYECKUE IIUKIIBL. [ T00anbHbIe KOIOTHYeCKHe TPOOIeMbI
COBPEMEHHOCTH

Tema 4.4. OcHOBHOe coiep:KaHue 4 OK-1 HosHasarenbHOe
Binsinue IIpakTHYyecKkue 3aHATHA: 2 OK -2 HaT%;;;E:gEKOG
aHTponmoreHHbIX | [IpakTHyeckoe 3aHATHE « AHTPOIIOT€HHbBIE BO3ACHCTBUS Ha Ouochepy. 3arpsa3HeHHs OK -4 OKonormneckoe
¢akTopoB Ha KaK BUJI aHTPOIIOT€HHOTO BO3ACHCTBUA. AHTPOIIOTEHHBIE BO3ACHCTBUS Ha OK -7 ?CE;T;I:;CCII:S:
ounochepy atMocdepy. Bo3aeiicteus Ha runpocdepy. Bo3aeictus Ha murochepy. IIK'1.3 ’
AHTpPOIIOTEHHBIE BO3/ICHCTBUS HA OMOTHYECKHE COOOIIECTBAY 1K 2.1.
IIpakTHYeckue 3aHATHSA: 2
[TpakTrueckoe 3ansTHE «OTXOBI IPOU3BOJICTBAY
*B Tom yHcie npogecCHOHATBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHne 2
NPaKTHYeCKOr0 3aHATHS
[TpakTuyeckoe 3ansTue «OTXOABI MPOU3BOACTBa». Ha ocHOBE deneparbHOro
KJIacCU()MKAMOHHOTO KaTaJIOTa OTXO0B ONPENENATh KIacC OMACHOCTH OTXO/IOB;
arperaTHOe COCTOsTHME U (PU3UYECKYIO (POPMY OTXOI0B, OOpa3yIOUIUXCs Ha pabodeM
MecTe / Ha 3Tanax NpOU3BOJCTBA, CBA3AHHBIE C ONPEIEICHHOMN
npodeccueit/cnennanbHOCThIO
Tema 4.5. OcHoBHOe coJep:kaHue 4 OK -2 Tlosnaparensioe
Biusinue Teopernueckoe o0yueHmue: 2 OK-4 “aT‘;;"y’;E;’SE""e
COLMAIBHO- 3710poBbE U €ro cocTaBisomue. @akTopbl, MOJ0KUTEIHHO U OTPULIATEIHHO 2 OK -7 Oxonoruyeckoe
IKOJIOTHYECKMX | BIMSIOIIME Ha OpraHu3M uesnoBeka. [IpobiieMa TeXHOTeHHBIX BO3/IEHCTBUI Ha [K'1.3 ?C;;m:;;fgj
¢dakTopoB Ha 37I0pOBbE YeNIOBEKA (INIEKTPOMATHUTHBIE 1107151, OBITOBAst XUMUSI, N30BITOYHBIE MK 2.1. P
30pOBbe HIyMBI, paJidays 1 T.11.). AJanTaius opranu3Ma yejaoBeka K (hakropam
yeJIOBEeKa OoKpy>karotiei cpeasl. [IpuHnume! hopMupoBaHUs 3H0POBHECOEPETAIOIIETO
nosesneHus. Pusnyeckas akTUBHOCTD U 3J0pOBbE. BHOXMMHUUECKHE aCTIEKTHI
paloHaIbHOIO MUTAHUS
JlabopaTopHble 3aHATHS: 2

JlaGopaTopHas paboTa Ha BEIOOP:
1. JlaGoparopHas paboTa «YMCTBEHHAas pabOTOCTIOCOOHOCTHY
OBajileHre MEeTOIaMu OIpeJIeNIEHUs I0Ka3aTesiell YMCTBEHHOM
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paboTOCIIOCOOHOCTH, OOBSICHEHHUE MOJTYYSHHBIX PE3YJIbTATOB U (JOPMYIIUPOBAHUE
BBIBOJIOB (MMMCHMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX IMOHSATUH, TEOPU U 3aKOHOB
2JIaboparopHas padota «BiusiHue abrnornuecknx (GpakTopoB HA YeIOBEKa (HU3KUE U
BBICOKHE TEMIICPATYPhI)»

W3ydeHre MEeXaHH3MOB aJaNTallii OpraHu3Ma YeJI0OBeKa K HU3KUM U BBICOKHM
TeMIIepaTypaM 1 00bsSCHEHHE TIOJTYYCHHBIX PE3yIbTaTOB U (POpMyTHpOBaHHE
BBIBOZIOB (IIMCHMEHHO) C UCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TCOPHIA U 3aKOHOB

*B ToM 4ucie npogeccHOHATbHO-OPUEHTHPOBAHHOE CO/IEePKAHHE
J1a00paTOPHOro 3aHATHS

B kadecTBe TpUTTEPOB CHIKAIONINX PAOOTOCIIOCOOHOCTH UCTIONH30BATh YCIOBHUS
OCYIIECTBIICHUS TIPO(ECCUOHATLHON NEATSIILHOCTH: IITyM, TEMIIepaTypa,
dbuznyeckas Harpy3Ka  T.1.

KonTtpoibHasn
pabora

TeOpeTI/I‘leCKI/IC ACIICKTHI OKOJIOTHH

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COlep:KaHue (COIep:KaAHNe MPUKJIATHOTO MOTYJIs)

Pasnea 5. buojsiorus B :KU3HU

Tema 5.1.
Bbuorexnosoruu B
JKH3HHU KAKI0T0

OcHoBHOE CoAEpKaHuE

Teopernyeckoe coaepkanue:

buoTtexHonorus kak Hayka u mpou3BoACcTBO. OCHOBHBIE HANPABJIEHUSI COBPEMEHHOMN
O6uoTexHoI0ruU. MeTo bl 6M0TeXHOIOTHH. OOBEKTH OMOTEXHOIOTUU. DTHKA
OMOTEXHOJOTMYECKMX M TeHETHYECKUX dKCIIepUMeHTOB. [IpaBuiia nmoucka u aHamu3a
OMO03KOIOrMYECcKOl HHPOPMAIK U3 Pa3IUYHbIX HCTOYHUKOB (Hay4Has U y4yeOHO-
Hay4Has JIUTepaTypa, CpeJICTBa MacCOBOM nHpopmanuu, cetb IHTEpHET U ApyTrHe)

NN | &[0

IIpakTHyeckne 3aHATHA:

Keticbl Ha aHanu3 HHQOpPMALMK O HAYYHBIX TOCTHXKEHUSIX B 00JIACTH T€HETHYECKUX
TEXHOJIOTUH, KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOI M. 3amuTa Keiica:
IpeJICTaBICHNE PE3YJIbTAaTOB PEIICHUs KeMCOB (BBICTYINIEHUE C TPE3EHTAIUEH )

*B Tom uncie npog)ecCHOHATBHO-OPHMEHTHPOBAHHOE COJlep:KaHNe
MPaKTHYECKOI0 3aHATHS

buoTexHonoruu B JXKU3HU KaXKIOTO

OK-2
OK -4
OK -7
IIK 1.3

IIK 2.1.

Ilo3HaBaTenbpHOE
[TarpuoTnueckoe
Tpynosoe
DKOJIOTUYECKOe
DcTeTruecKoe
I'paxnanckoe

Tema 5.2. BUOTEeXHO/10rUM B IPOMBILIJIEHHOCTH

Tema 5.2.

OcHoBHOE coaepKaHue

OK -2
OK -4
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buorexnosorun B | [IpakTudeckue 3aHATHS: 4 OK-7

NPOMBIILIEHHOCTH | Pa3BuTHE NPOMBIIUICHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHE B )KU3HU YeIOBeKa, 2 1K 1.3
MOWCK U aHaIM3 UH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB (Hay4Hasi U y4eOHO- IIK 2.1.
HayyHas JIMTepaTypa, CpeICTBA MaccOBOI HH(popMaIuu, ceTh IHTepHeT u npyrue)
Keificpl Ha aHan3 HHGOPMALIUK O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110
rpyIIam)
3amura keiica: [IpencraBienne pe3yabTaTOB pelICHUs KEHCOB (BBICTYIUICHUE C 2
MIPE3CHTAIINECH )

IIpomexyTouHas 2
arrecranus mo JAunddepenuupoBannblii 3auet
AUCHUILINHE
Bcero: 72
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4. YCJIOBUA PEAJTU3AIIAHN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

4.1. TpeGoBaHusi K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecre4eHnIo

Kabuner «buonorum», ocHalleHHbIH 0OOpyAOBaHHEM: MeOelb, J0CKa, MeT,
HarJIsiAHbIE MMOCOOMs (KOMIUIEKTHI Y4eOHBIX TaOJWIl, IJIaKaTOB), TEXHUYECKUMHU
CpeACTBaMH OOYYCHHS: KOMIIBIOTEpP C YCTPOHCTBaAMU BOCIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIUH.

JlaGopaTopus, ocHamieHHas OOOpyJAOBaHUEM IS TPOBEACHUS 3aHITHIM:
MUKPOCKOIIBI, CEKYHI0MEpP, TOHOMETD, JIabopaTopHas nocyaa (mpoOupKu, MoJACTaBKU
JUTsI TIPOOUPOK, MUHIIETHI, MECOK, CTYNKH C NMECTUKAMH, TIPEIMETHbIE U MTOKPOBHBIC
CTEKJIa, CTEKJSIHHBbIC MAaJOYKH, MpernapoBajbHbIEe WIJbl, (UIbTpOBaJIbHAsS Oymara
(caneTkun), cTakaHbl) TUIEPTOHMYECKHN pacTBOp XJyopuaa HaTpus, 3%-HbI
pacTBOp MEPOKCHUIA BOJIOPO/Ia, pacTBOP Ho/la B HOAUCTOM KaJIUM, TJIUIIEPUH, KITyOHU
KapTodessi, JTUCT 3J0/1eU KaHAACKOM, M0 PSAOMHBI OOBIKHOBEHHOU (pSOMHBI WM
TOMAaTa), JIyK pen4aTblid, pa3BeJICHHBIC B BOJIC JPOKKHU);
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4.2. MudopmanuoHHoe odecredeHne 00y4eHust

OcHOBHBIE HCTOYHHKH
Jlig mpenogaBarenei

1. Koncrantunos B.M., Ps3anoB A.I'., ®ageesa E.O. OOmas Ouonorust. — M.,
2019.

2. benses JI.K., Ipimmun .M., PyBumckuii A.O. O6mas 6uosnorus. — M., 2000.

3. 3axapos B.b., MamontoB C.I'., CusornazoB B.W. buonorus. OoOmmume
3aKOHOMEpHOCTH. — M., 2018

g ctyneHToB

1.3axapoB B.b., MamontoB C.I'., Connn H.W. O6mas 6uonorus. 10 k1. PaGouas
Terpans. — M., 2019

2. Kamenckuii A.A., Kpukcynos E.A., [Taceunuk B.B. O6mas 6uonorus.10 — 11
k1. — M., 2019.

HNurepHer-pecypc

1. http://bio.1september.ru - razera «buosorus» u caliT s yaurens « 5 uy
Ha YpPOK OMOJIOTHI.

2. http://'www.college.ru/biology - 6nonorus B OTKpBITOM KOJIISIKE.

3. http://lwww.biodat.ru - BioDat: uapopManinoHHO-aHATUTUYECKUN CANT O
npupozae Poccuu u 3kosioruu.

4. http://www.floranimal.ru - FlorAnimal: mopTan o pacTeHUSX U KHUBOTHBIX.

5. http://www.forest.ru - Forest.ru: Bce 0 poCHIiiCKHX Jiecax.

6. http://www.eco.nw.ru - BHemkoyibHas 3kojorus: nmporpamma «lllkonsHas
9KOJIOTUYECKAsT HHUIINATUBAY.

7. http://www.livt.net - sxuBbIe CyliecTBa: 3JIEKTPOHHAS UILTIOCTPUPOBAHHAS
sHuukIoneaus. 8. http://plant.geoman.ru - 3anumMarensHo o 6otanuke. Ku3Hpb
pacTeHUM.

9. http://learnbiology.narod.ru - uzyyaem 6uoJI0THIO.

10. http://www.nature.ok.ru - penkue u ucuesaromue XxuBoTHbIE Poccun.
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5. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

4. KoHTpPOJIb ¥ OlleHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTeIbHOM

AUCHUIIIMHBI

KOHTpO.]Ib H OIE€HKa pPC3yJIbTaTOB OCBOCHUA O6IH€O6pa30BaTeHBHOﬁ JUCITHUITIINHBI

PACKPBIBAKOTC:A

yepes

AUCHUIITIMHAPHBIC

pe3ynbTaThl,

HaIIPpaBJICHHBIC Ha

dbopmupoBaHre OOMMX U MPO(HEeCCUOHATBHBIX KOMMETEHIMI M0 pa3ziesiaM U TeMaMm

COACPKaHUA y‘{€6HOFO Matcpualia.

Oomasi/npodecc
HOHAJIbHAS
KOMIIeTEeHIUsI

Paszngen/Tema

Tun oueHOYHBIX MEPONPUATHSA

Pa3pgen 1. Kiierka —
CTPYKTYPHO-
(GyHKIHMOHAJILHAS eIUHUIIA
KHBOI0

KoHntposnbHas padota
«MouekyIsIpHBIA YPOBEHD
OpraHU3aLMH KUBOTO»

OK 02

buonorus kak nHayka. O61mas
XapaKTePUCTUKA KU3HU

3anosgHeHue TabJIUIIbI C
ONMCAaHUEM METOJOB
MUKPOCKOIIMPOBAHUS C UX
JIOCTOMHCTBAMH U
HEJIOCTaTKAMMU.

3amnosiHenue Tadauibl «Briaang
YUEHBIX B pa3BUTUE OMOJIOTUM»
3anoJIHEHUE CPaBHUTEIIBHOU
TaOJIUIBI CXOJICTBA U
pa3Iuyui )KUBOTO U HE
YKUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-GYHKIIMOHATBHAS
OpraHu3aIs KIETOK

OueHnBaeMasi AUCKYCCHS IO
BOIIPOCaM JIEKIIUHU

Pa3zpaboTka MeHTaIbHOM KapThl
1o KJacCU(pUKAINK KIETOK U
WX CTPOCHHIO Ha MPO- U
AYKapUOTUYECKUX U 10
1IapCcTBaM B MUHM Tpymax
Brimonnenue u 3amura
J1a00paTOPHBIX PadoT:
«CtpoeHnue KiIeTKu (pacTeHus,
KUBOTHBIE, TPUOBI) U
KJICTOYHBIE BKJIFOUCHUS
(kpaxmaJ, KapOTUHOUIBI,
XJIOPOIIACThI, XPOMOILIACTHI )
ITpakTHyeckoe 3aHsTHE.
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IIpencraBiieHue yCTHBIX
COOOIIIEHHH C Mpe3eHTaINEH,
MOJATOTOBJICHHBIX IO TIEPEYHIO
HCTOYHHKOB,
PEKOMEH1I0BaHHBIX
MperojiaBaTeeM

OK 01
OK 02

CtpykTypHO-(YHKIIMOHATBHBIC
(baKTOpBI HACTIEACTBEHHOCTH

@pPOHTAIBHBINA OITPOC
Pa3paboTtka rioccapus
Pemenue 3amau Ha
OmpeieJICHHE
MOCJIEI0BaTEILHOCTH
HYKJICOTHUI0B, aMUHOKHCJIOT B
HOpPME U B CTy4ae U3MEHEHUS
MOCJIeIOBATEIHLHOCTH
Hykseotu0B JJHK

OK 02

OOMeH BelecTB U
IIPEBpAIllCHUE SHEPTHH B
KJIETKE

@pOoHTAJIBHBIN ONPOC
3anoJIHEHUE CPaBHUTEIIBHOU
TaOJIHIIBI XapaKTEPUCTUK
TUIIOB OOMEHA BEIIECTB

OK 02
OK 04

JKu3HEHHBIN IIUKII KJIESTKH.
Muto3. Meiio3

OO6cyxeHue mo Bompocam
JIEKIIUU

Pa3paboTka j1eHThl BpeMeH!
’KH3HCHHOTO ITUKJIa

Paznen 2. Ctpoenue u
(pyHKIuM opranuszma

KontponbHas paborta
“Ctpoenue v PyHKITUU
opraHuzma’

OK 02
OK 04

CrpoeHune oprannzma

OueHnBaeMast TUCKYCCHUS
PazpaboTka MeHTaIBHOM
KapThl TKAHEN, OPTraHOB U
CUCTEM OpPraHOB OPTaHU3MOB
(pacteHwusi, ’KUBOTHBIE,
YEJI0BEK) C KPaTKOU
XapaKTEPUCTUKON UX

byHKIINN

OK 02

®opMbI Pa3MHOKEHHUS
OpraHu3MOB

@pOoHTAJIBHBIN ONPOC
3amnosiHeHrEe Ta0INUIIBI C
KPAaTKOW XapaKTEPUCTUKOU U
npumepamu Gopm
pPa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHui,
YKUBOTHBIX U YeJIOBEKa

Pa3paboTka j1eHTbl BpEMEHU ¢
XapaKTEPUCTUKOMN ITAIOB
OHTOTEeHE3a OTACIBLHOMN
rPyNIoN KUBOTHBIX U
YEJIOBEKA 10 MUKPOrpynnam
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Tect/ompoc

CocraBieHne KU3HEHHBIX
LIUKJIOB PACTEHUH 110 OTAEIaM
(MOXOBHIHBIE, XBOLIEBUIHBIC,
NarOpPOTHUKOBU/IHBIE,
rOJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEpPHOCTHU
HACJIEIOBAHUS

Pa3paboTtka rioccapus
@pPOHTAIBHBINA OITPOC

Tect mo Bompocam JeKuun
Pemenue 3amay Ha
ONPEIEICHUE BEPOATHOCTH
BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB
IpY MOHO-, TU-,
HOJUTUOPUIHOM U
AHAIU3UPYIOIIEM
CKpELIMBaHNHU, COCTABJICHHE
T€HOTUITHYECKUX CXEM
CKpEelIMBaHus

OK 01
OK 02

ClenieHHOE HACJIENOBAaHUE
MPU3HAKOB

Tect

Pa3paboTtka rnoccapus
Pemenne 3agaq Ha
oTpesiesieHue BEPOSITHOCTU
BO3HUKHOBEHUS
HaCJIEJICTBEHHBIX MPU3HAKOB
IPU CLUEIICHHOM
HacCJIeJOBaHUU, COCTABIICHHUE
TFeHOTUITMYECKHUX CXEM
CKpEIIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
U3MEHYUBOCTU

Tect.Penrenue 3amad Ha
OTpe/ieJICHUE TUTIA MyTalluu
pu niepeaayde
HACJIEJICTBEHHBIX MTPU3HAKOB,
COCTaBJICHUE T€HOTUIITMYECKUX
CXEM CKpEeIIMBaHUS

Paznen 3. Teopusi 3BoJIIoIMH

Kontponbhas pabota
“TeopeTndeckue acreKThl
SBOJIIOINH KU3HU Ha 3emiie”

OK 02
OK 04

Hcropust 5BOIIOLMOHHOTO
y4eHUs1. MUKpOIBOIIOIMSA

@poHTAIBHBIN ONPOC
Pa3paboTtka rioccapus
TEPMHUHOB

Pa3paboTka j1eHThl BpeMeHU
Pa3BUTHS YBOJIIOIIMOHHOTO
y4EHUs
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OK 02

MaxkposBoronus.

OHCHI/IBaeMa}I AUCKYCCUSL:

OK 04 Bo3HMKHOBEHHE U pa3BUTHE MCII0JIb30BAHUE apTyYMEHTOB,
KU3HU Ha 3emMIie OMOJIOTUYECKON TEPMUHOJIOTUH

U CUMBOJIMKH JJIs
JI0Ka3aTeNIbCTBA POJICTBA
OpraHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPYIII
Pa3paboTka 1eHThI BpeMeHn
BO3HUKHOBEHUS U PA3BUTHUS
KU3HH Ha 3eMJie

OK 02 [Ipoucxox1eHne yemoBeKa — @pPOHTAIBHBINA OITPOC

OK 04 AHTPOIIOTECHE3 Pa3paboTka jeHThI BpeMEHH
POUCXOKJCHHUS YEJIOBEKa

Pasnea 4. Ikojiorus

OK 01 OkoJoruyeckue GakTopsl U TecT Mo 3K0I0TUYECKUM

OK 02 Cpelbl )KU3HU dakTopam u cpesam KU3HU

OK 07 OpPraHU3MOB

OK 01 [Tomynsiius, cooOiecTBa, CocTaBiieHHE CXEM

OK 02 DKOCUCTEMBI KpPYroBOpOTa BEILIECTB,

OK 07 UCIIOJIB3YSl MAaTEPHUAIIBI JIEKIUH.
Pemenne npakruko-
OPHUEHTUPOBAHHBIX
pacUYETHBIX 3aJJaHH 110
NIEPEHOCY BEUIECTBA U
SHEPIUH B HIKOCHUCTEMAX C
COCTaBJICHHE TPOPUIECKUX
Hernen u mupamu; 6MomMacchl
U DHEPTUU

OK 01 buocdepa - rnobanbHas OueHnBaeMasi AUCKYCCHUS

OK 02 DKOJIOTHYECKAsA CHCTEMA Tect

OK 07

OK 01 Bimsinue aHTpONOTEHHBIX Tect

OK 02 dbakTopoB Ha Ouochepy [IpakTuueckas pabora

OK 04 “OTx0AbI MPOU3BOACTBA”

OK 07

OK 02 Brnusaue comuaibHO- OueHnBaeMasi IUCKYCCHUS

OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Brinonaenue nabopatopHoi

OK 07 3I0pPOBBE YETIOBEKA paboThI Ha BBIOOD:

"YMcTBEHHAs
paboTOCTIOCOOHOCTR",
"BnusiHue aOUOTHYECKUX
(akTOpOB Ha YeIOBEeKa
(HU3KHE U BBICOKHE
TeMneparypsl)"
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Pa3znea S. buoJiorus B :KU3HU

3ammra Kerica:
IPEACTABICHUE PE3YJIbTATOB
pELIEHNS KEWCOB
(BBICTYIUICHHE C
TIpe3CHTaIe )

OK 01 buorexHonoruu B )KU3HU Brimonnenue keiica Ha aHaIU3

OK 02 KaXJI0TO UH(OpMAIUU O HAYYHBIX

OK 04 TOCTIDKCHUSIX B 00J1acTH
T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHON MHXEHEPUH,
MTUIIEBBIX OMOTEXHOJIOTHH (10
rpynmnam), IpeacTaBiecHue
pEe3yJIbTaTOB PEUICHUS KEMCOB

OK 01 [IpomsbllIeHHAs Brinonnenue keiica Ha aHaIU3

OK 02 OMOTEXHOJIOTUS uH(GOpMAIUHU O Pa3BUTHH

OK 04 IIPOMBILIJIEHHOU
OMOTEXHOJIOTHH (T10
rpynmnam), IpeacTaBieHue
pE3yJIbTATOB PEIIEHUS KEMCOB

OK 01 ConuanpHO-3THYECKHE aclleKThl | BBIITOMHEHME Kelica Ha aHaInu3

OK 02 OMOTEXHOJIOTHI uH(popMauu 00 ITUIECKUX

OK 04 aCIIeKTax pa3BUTHS
OMOTEXHOJIOTHI (T10
rpyIam), NpeICTaBICHUE
pE3yJbTaTOB PEIICHUS KEMCOB

OK 01 buorexHonornu u Texuuueckue | BpImoaHEHHE Keica Ha aHaIu3

OK 02 CHUCTEMBI uH(OPMAITUHU O Pa3BUTHS

OK 04 OMOTEXHOJIOTHI C
MPUMEHEHUEM TEXHUYECKHUX
cucteM (1o rpyImmam),
MpeACTaBICHUE PE3yJIbTaTOB
pelIeHust KeHCOB

IIK 1.3 Tema 4.4. Bausinue KOHTpOJIbHAsI paboTa

IK 2.1. AHTPOTIOTEHHBIX (PaKTOPOB HA i GepeHIUPOBaHHBIN 3a4eT

ouochepy
Tema 4.5. Bnustaue coipaibHO-

HKOJIOTHYECKUX (haKTOPOB HA
3I0pPOBBE YETIOBEKA

Tema 5.1. buorexHosoruu B
JKU3HU KaXK10T0

Tema 5.2. buorexHooruu B
MIPOMBIIICHHOCTH
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IIpunoxenue 1
IIpumepHasi TeMaTHKA HHAMBHYAJIbHBIX IIPOEKTOB 10 MpPeIMeTy
Krnerounas Teopust CTpOE€HUSI OPTaHU3MOB.

Hcropust 1 COBpEMEHHOE COCTOSHHUE.

Hacnencrennas nHpopmanus 1 rnepeiaya €€ u3 noKoJICHUs B IOKOJICHUE.
JlpamaTryecKue CTpaHULbl B UICTOPUU PA3BUTHUS T€HETUKH.

VYcnexn cOBpeMEHHOM TEHETUKH B MEULIMHE U 3APABOOXPAHECHHH.
Hcrtopus pa3Butrs 3BOIIONMOHHBIX uaen 1o Y. apsuHa.

«Cucrema nipupoasn» K. JInHHes u ee 3HaueHue AJi pa3BUTHs OUOJIOTUH.

© NGk WNRE

CoBpeMeHHbIE NPEACTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSX 3BOJIIOLUU.

CoBpeMeHHbIE NPEACTABICHUS O 3apOKICHUH KU3HU. PacCMOTpeHMe 1 OLIeHKa pa3IN4HbIX TUIOTE3 IPOUCXOKICHUS
10.CoBpeMeHHbI 3Tan pa3BUTHs yenoBeyecTBa. Yenoeueckue pacsl. OMacHOCTh pacu3Ma.

11.Bo3naeiicTBre YenoBeKa Ha IPUPOTy Ha Pa3IMUHBIX 3Talax Pa3BUTHUS YEIOBEYECKOTO OOIIECTRA.

12.BaustHue OKpy Karomieil cpeibl U ee 3arpsi3HEHUs Ha pa3BUTHE OPTaHU3MOB.

13.Baustaue KypeHusi, ynoTpeOaeHus alkoroisi © HAPKOTUKOB POJIUTENSIMUA Ha SMOPHOHAIILHOE pa3BUTHE peOeHKA.

14. Butamunbl, (hepMEHTHI, TOPMOHBI U UX pOJb B Opranu3Me. HapyieHnus npu ux HeJoCTaTKe U U30BITKE.

15.T1pu4nHbBI ¥ TPAHULIBI YCTOMYUBOCTH OMOCGhEphI K BO3ACHCTBUIO NEATETLHOCTH JIFOICH.

16.buorieH03b! (3KOCHCTEMBI) pa3HOTO YPOBHS U MX COMOTYMHEHHOCTH B TNI00ABHON dKOCHCTEMe — Ouocdepe.
17.BunoBoe 1 3K0JIOTHYECKOe pa3HooOpasue OUOIeH03a Kak OCHOBA €r0 YCTOMYHUBOCTH.

18.11oBbleHrE MPOIYKTHBHOCTH (POTOCHHTE3a B HCKYCCTBEHHBIX DKOJIOTHUECKUX CHCTEMAaX.

19.Paznu4HbIe 9KOJOTHYECKHIE MUPAMUIBI K COOTHOIIICHHUSI OPTAHU3MOB Ha KaXKJOW WX CTYTICHH.

20.ITyTu oBBIIIIEHUS] OMOIOTUYECKOM MPOTYKTUBHOCTH B MCKYCCTBEHHBIX KOCHCTEMAX.

21.Posib TpaBUTENLCTBEHHBIX M OOIIECTBEHHBIX IKOJIOTUYECKUX OpTraHU3aIluii B COBPEMEHHBIX PAa3BUTHIX CTPAHAX.

22 .PaninoHanbHOE HUCIIOJIb30BAHNE U OXpaHa HEBO300OHOBISIEMBIX MPUPOAHBIX PECYPCOB (Ha KOHKPETHBIX MIPUMEPAX )
23.0macHOCTh TII00ABHBIX HapylIeHu B Onochepe. O30HOBBIE «IBIPBD), KUCIOTHBIC JOXKIU, CMOTH U X MPEAOTBPaIEHHUE.

24.9K0OTUYeCKUe KPU3HUCHI U dKOJIoTHUeckue katacTpodsl. [IpegoTBparieHne nx BOSHUKHOBEHUS.
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Ipuioxenue 2

IIpeemcTBeHHOCTH 00pa3oBaTebHBIX pe3yabTaToB @PI'OC COO (mpeameTHbIX) ¢ 00pa30BaTeIbHBIMH PE3yJIbTATAMHA

eorocC C11o

(mpodeccroHanbHO-OPUESHTHPOBAHHAS B3aHMOCBSI3b 00111€00pa30BaTeILHON TUCITUTUINHEI C
npodeccueit/crennaIbHOCTBIO)

HaumenoBanue
o01menpogeccHoOHAIbHBIX
AUCUHMILINH C
oOpa3oBaTeJbHLIMH
pe3yJbTaTamu,
HMEKIIMMH B3aMMOCBSA3b
¢ npeamMeTHoimu OP

HaumenoBanue
npogeccuoHaAIbHBIX MOAYJI€i
(MAK) ¢ odpa3oBaTeibHBIMHU

pe3yJbTaTaMu, UMEIOIIMMHI
B3aMMOCBSI3b C NIPeMeTHBIMU
op

HanmeHoBaHMe npeIMeTHBIX Pe3y/JbTATOB
dPI'OC COO, nmerouux B3anMocBa3s ¢ OP
drocC Ccio

HaumenoBanue
pa3aesioB/TeM B padoueit
nporpamMme 1o npeamery

IIM.01 Benenue npoieccoB 1o
TeXHHYECKOH IKCITyaTalH,
00CJIy’)KMBAHHMIO U PEMOHTY
X0JIOANJILHOTO 000pY/10BaAHHUA
M/IK.01.01 YnpasJienune
TeXHUYECKOH IKCIIyaTanuei u
o0ciIy’KNBaHHEM X0JI0IHIbHOIO
o0opynoBanusi

IIK 1.3. BEINOAHATS KOHTPOIIB,
aHaJIW3 U ONTUMM3ALNIO PEKUMOB
paboThI XOJIOIMIBHOTO
o0opyoBaHUs

3HaHus:

- OCHOBHBIE ITYTH U CPEACTBa
MOBBIIIEHUS 10JITOBEYHOCTH
XOJIOIUIIBHOTO 000PY/I0BaHUS;

- HaCTpOMKa MEXaHUUYECKHUX,
ANEKTPUYECKUX U ANEKTPOHHBIX
PEryJIATOPOB TEMIIEPATYPHI,
JIaBJICHUS, YaCTOTHI BpallleHus,

ChopMupoBaHHOCTH 3HAHUH O MECTE U POIH
OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS;
(GYHKIMOHATIBHON IPAMOTHOCTH Y€JIOBEKa JJIs
PECIICHUS ) KU3HCHHBIX np06neM;
c(OPMHUPOBAHHOCTb YMEHUS PAaCKPHIBATh
coJiepKaHKue OCHOBOMOJIArarouX ONOJIOTHYECKUX
TEPMUHOB U TIOHATHH: KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BUJ, MOMYJISIM, YKOCUCTEMA,
ouoreHos, ouocdepa; metadboauzm (0oOMeH
BEIIECTB M MPEBpaIlleHNe YHEPTHH ), TOMEOCTa3
(camoperynsius), OnocuHTe3 Oenka, CTpyKTypHas
opraHu3anu )XUBbIX CUCTEM, TUCKPETHOCTD,
CaMOpEryJIsIIus, CAMOBOCIIPOU3BEICHHE
(penpoyKIus), HaCIECTBEHHOCTh, H3MEHYMBOCTD,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsS
OpraHu3aLus;

- ¢(hOpMHPOBAHHOCTh YMEHHUS PACKPHIBATh
COJIepKaHWEe OCHOBOMIOJIATAIOIINX ONOIOTHYECKUX

Tewma 4.4. Biimsanue
AHTPOIOTE€HHBIX (PAaKTOPOB HA
ouochepy

Tema 4.5. Biustaue
COIIUAIIEHO-3KOJIOTHYCCKHX
($haKkTOpOB Ha 37I0POBHE
YyeJoBeKa

Tema 5.1. buorexHonaoruu B
JKU3HU KaXKI0ro

Tema 5.2. bruotexHoaoruu B
MPOMBIIIJICHHOCTH
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pacxoza v ypoBHS AJist
ONTUMAJIBHOTO
(YHKIIMOHUPOBAHUS CUCTEMBI;
YmeHus:

- aHaJIM3UPOBAThH U OLICHUBATH
PEKUMBI PAOOTHI XOJIOAUIBHOTO
000opyI0BaHUS;

IIpakTHYecKHii ONIBIT:

- y4acTus B IPOBEICHUU
Pa3ITMYHBIX BUJIOB HCIIBITAHHMA
XOJIOIUIBHOTO 000PYIOBaHUS;
IIM.02 Benenne npoueccon 1no
MOHTA:KY, IyCKOHAJIA/IKe,
NPOrpaMMHUPOBAHUIO U
UCNBITAHUSAM XO0JIOJWILHOIO
o0opynoBanusi

MJK.02.01 YnpasieHue MOHTaKOM
X0JIOAUJIBHOI0 000PYAOBAHMS

[IK 2.1. ITpoBOANTE NOATOTOBKY K
MOHTaXYy y3JI0B, OJIOKOB 1
AJIEMEHTOB CHCTEM aBTOMATH3aI[U1
XOJIOIUJIBHOTO 000pyI0BaHUS
3HaHus:

- TUTIBI XJIaJIaT€HTOB, CBOMCTBA
XJIaIar€HTOB U XJIAJJOHOCUTENEH,
UX DKOJIOTHYECKYI0 0€30TIaCHOCTb;
- TpeOOBaHUs OXPaHBI TPY/Ia,
MIPOTUBONOKAPHOM 3aIUTHI,
ANEKTPOOE30MaCHOCTH U
9KOJIOTMUYECKOI 0€30MacHOCTH;

- TEXHUYECKHE PETrJIAMEHTHI 110
MOHTaKy 000pYyJIOBaHUS U
TpyOOIPOBOIOB;

YmeHnus:

- IJITAHUPOBATh M OPTaHU30BLIBATh

TEOPUM U TUIIOTE3: KIIETOYHOU, XPOMOCOMHOM,
MYTalMOHHOM, 3BOJIFOLUOHHON, TPOUCXOKICHUS
JKU3HU U YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOIIOJIATraoIIe OMOIOrHYECKHUEe 3aKOHBI U
3akoHoMmepHoctH (I'. Menpens, T. Moprana, H.W.
Basunosa, D. I'ekkens, . Mrwounepa, K. bapa),
IPaHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;
npuoOpeTeHne OMbITa TPUMEHEHHUSI OCHOBHBIX
METO/IOB HAYYHOTO MO3HAHUS, UCTIOJIb3YEMBIX B
Ouonoruu: HaOIIOICHUS U OITUCAHUS KUBBIX
CHCTEM, IIPOLIECCOB U SIBJIICHUI; OPTaHU3alUU U
MPOBEJCHUS OUOJIOTMYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH
MEXy UCCIEAYEMbIMHA BETUYMHAMHU, O0BICHEHUS
MOJTyYEHHBIX PE3yIbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAYUYHBIX MMOHSATUH,
TEOPUI U 3aKOHOB;

- cpOpMUPOBAHHOCTH YMEHHUS BBIICIATH
CYIIIECTBEHHBIE MMPU3HAKUA BUPYCOB, KIIETOK
MIPOKAPHUOT U AYKAPHUOT; OJHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOreoIeHO30B 1 IKOCUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS
SHEPTrUM B KJIEeTKe, (DOTOCUHTE3a, TUTACTUYECKOTO U
HHEPTEeTUYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a,
MeH03a, OTUIOJOTBOPEHHUS, PA3BUTHUA U
Pa3MHOKEHUSI, UHIMBUIYaTbHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3a), 00phObI 32
CYIIIECTBOBaHHE, ECTECTBEHHOTO 0TOOpA,

34




paboTy CTPYKTYpHOTO
MOIPA3/ICIICHUS [0 MOHTAXKY
CHCTEM XOJIOIUITBHOTO
o0opynoBaHUS;

IIpakTu4eckunii ONbIT:

- IOATOTOBKHU 00OPYIOBAHUS H
CHCTEM K MOHTaXY;

- IJITAHUPOBAHUS M OPraHU3alNN
paboTBhI 10 MPOBEJCHUIO MOHTAXKA;

BUI000pa30BaHUs, TPUCIIOCOOJICHHOCTH
OpPraHU3MOB K Cpe/ie 0OUTaHusl, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOITOIE€HHBIX
N3MEHEHHH B DKOCHCTEMAaX CBOCH MECTHOCTH,
KpYroBOpOTAa BEIIECTB M MIPEBPAIICHUE SHEPTUH B
ounocdepe;

- ¢hOpMHPOBAHHOCTh YMEHUS PEIIATh
OMOJOrHYeCKUe 3a1a4M, COCTABIIATE
TEHOTUITMYECKUE CXEMbI CKPEILMBAHMS ISl PA3HBIX
TUIIOB HACJIEAOBaHUs IPU3HAKOB y OPTraHU3MOB,
COCTaBJIATh CXEMBI IEPEHOCA BEIIECTB U SHEPTUU B
sKOocHcTeMax (eI MUTaHMs, TTUIIEBbIC CETH)

- ¢hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH

OLIEHUBATh HH(OPMALHIO OHOIOTUYECKOTO
COJEpKAHNUs, BKIIOYAIOUIYIO IICEBIOHAyYHbIE
3HAHUSA U3 Pa3IMYHbIX UICTOYHHUKOB (CpercTBa
MaccoBO HH(GOpPMaIUH, HAYYHO-TIONYJISPHbIE
MaTepuaibl); HHTEPIPETUPOBATh STUUECKHE
aCIeKThl COBPEMEHHBIX UCCIIEOBaHUM B OMOJIOTHH,
MeuIHe, OMOTEXHOJIOTUH; pPacCMaTpUBAaTh
r1100aJIbHBIE HKOJIOTHUECKUE TPOOIIEMBbI
COBPEMEHHOCTH, (JOPMHUPOBATH 1O OTHOILIEHHUIO K
HUM COOCTBEHHYIO MO3UIHIO;

- ¢(OpMHUPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIEC MUCHbMEHHBIE U YCTHBIE COOOIIICHUSI
Ha OCHOBE OMOJIOTHYECKOM HH(pOopMaLuU U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCITIOJIb30BATh
MOHATUIHBIN annapaT GHOJI0THH

[Ipuobperenre onbpITa MPUMEHEHUSI OCHOBHBIX
METOJI0B HAYYHOI'O IIO3HAHUS, UCIIOJIb3yEMBIX B
Ouosorun: HaOIIOICHUS U OTTUCAHUS KUBBIX
CHUCTEM, ITPOLIECCOB U SIBJICHUI; OPraHU3allH U
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MIPOBEJICHUS OUOIOrMYECKOT0 KCIIEPUMEHTA,
BBIJIBU)KEHUS TUIIOTE3, BBISIBIICHUS 3aBUCUMOCTH
MEX1y UCCIIEAYyEeMbIMHU BeTMYMHAMHU, O0BSICHEHUS
MOJTYYEHHBIX PE3yIbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAYUYHBIX IMOHATHH,
TEOpPUI U 3aKOHOB
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