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Pabouass mporpamma paspaboraHa Ha oOcHoBe TpeOoBaHuii denepaabHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOTO  CTAaHJIApTa CpeIHero oO0mmero oOpa3oBaHUs  YTBEPXKICHHOTO  MPUKA30M
MunucrepcTBa o0pa3oBaHus u Haykum Poccuiickoir ®enepammu ot 17 mas 2012r.Ne 413 (B
nercTBytomerd pepakuuu), DenaepanbHON  00pa3oBaTENbHOM MPOrpaMMBl  CPEAHETO  00IIero
oOpa3oBaHus, YTBEpXKICHHOW mpukazoM MunmnpocBenieHuss Poccun ot 18 mas 2023r. Ne 371, ¢
yueToM TpeboBanuii DenepasbHOr0 TOCYAApCTBEHHOTO O0pa3oBAaTEIbHOTO CTaHAAPTa CPETHETO
npodeccnonansHOro obpazoBanus mo npodeccun 23.01.17 Macrep Mo peMOHTY U OOCITY>KHBAHHIO
aBTOMOOWJICH, yTBEP)KACHHOro mpukazoM MwunoOpuayku Poccum ot 09.12.2016 Ne 1581 (pen. ot
01.09.2022), nmpumepHO# mporpaMMmbl 001Ie00pa3oBaTebHON Y4eOHOH TUCIUIIIUHBI «buosorusy,
pexomMeH10BaHHOM DeiepalibHbIM FOCYAapCTBEHHBIM OIOKETHBIM 00pa30BaTENIbHBIM YUPEXKICHUEM
JIOTIOJIHUTENBHOTO MPOodecCHoHanbHOro o0pazoBaHuss «MHCTUTYT pa3BUTUS TPO(HECCHOHATHLHOTO
obpazoBanus» (OI'BOY IO «MUPIIO») B KavyecTBe MNPUMEPHOH NPOrpaMMbl C yYETOM
npoeCCHOHATPHON  HANpPaBJIIEHHOCTH TPOTPaMM  CpPEIHEro Npo(ecCHOHATBHOTO 00pa3OBaHMA,
peaim3dyeMbIX Ha 0a3e OCHOBHOrO o0Omero oOpa3oBaHUs C IIOJIYYEHHEM CPEIHEro O0O0mIero
o0Opa3oBaHUsl.

Opranuzanus-pa3padoTyHuK: roCyJapCTBEHHOE OIOJKETHOE NpodeccuoHanbHOe 00pa30BaTelIbHOE
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Pazpabotunk: Tpummuna O.1O., npenogaBarens Beiciiel kBanudukanuonHou kareropuu ['BIIOY
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1. O6mas xapakTrepucTHKa padoueil NporpaMmMbl 00111€00pa30BaTeIbHON JMCHUTIMHBI
«buoJiorus»

1.1. MecTo 1MCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

OO6meobpa3oBaTenbHas TUCIUIUTMHA «buonorus» u3ydaeTcs B 001e00pa3oBaTEIbHOM ITUKIIE
y4eOHOro miaHa oOpa3oBareidbHON mporpammbl mo mpodeccun 23.01.17 Mactep mo peMoHTY U
0o0CITy’)KMBaHUIO aBTOMOOWJIEH Ha 0a3e OCHOBHOI'O 0OIIEro oOpa3oBaHUsS C IMOJYyYEHHUEM CPEIHETO
obmero oopazoanus (COO).

1.2. He.]'ll/l H IINIAHUPYEMBIC PE3YJIbTATbI OCBOCHUSA NUCHUILIMHDBI:

Copep:xanue MporpaMMmbl 00II€00pa3oBaTeNbHON AUCHUILIMHBL «bHOJOTHS» HampaBlIeHO Ha
JOCTMDKEHUE DPE3yJbTaTOB ee u3ydeHus B cooTBeTcTBUM c TpeboBanusmu PI'OC COO c yderom
npodeccuonanshoit HampasieHHoctn PI'OC CIIO. Llenp uzyuyenus aucuuiuinesl «buonorus» Ha
0a30BOM ypOBHE — OBJIaJICHHE 00YYAIOIIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBLHOM OpraHu3aluu
JKUBBIX CHCTEM pPAa3HOTO paHTa W MPUOOPETEHHE YMEHHH HCIOJIb30BAaTh ITH 3HAHUS JJII TPAMOTHBIX
JIEHCTBUM B OTHOIIICHUH OOBEKTOB KUBOW MIPUPOIbI U PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHHME TeNIM W3y4eHUsl TUCHUIUTMHBI «buonorus» Ha 0a30BOM ypOBHE 00ECIICUYUBACTCS
peLIeHNUEM CIIENYIOIUX 3aau:

- OCBOeHHE OOYYaIOIIMMHUCS CHUCTEMBbl 3HAHUN O OMOJOTHMYECKUX TEOpHUSIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHIIaX, CIY>KalIMX OCHOBOU JIsi ()OPMUPOBAHUS MPEACTABICHUHN O
€CTECTBEHHO-HAYYHOMI KapTHUHE Mupa,
0 METOJaxX HAay4YHOTO IMO3HAHU$, CTPOSHUH, MHOTO00pa3uu U OCOOEHHOCTSX >KUBBIX CHCTEM Pa3HOTO
YPOBHSI OPTaHU3aIIUH, BBIJAIONTUXCS OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUSIX B OUOJIOTHH;

- (popmupoBanue y oOyuaroumxcs MO3HABATEIIbHBIX, HMHTEJUICKTyaJIbHBIX
U TBOPYECKMX  CIIOCOOHOCTEH B  Npolecce  aHalau3a JAaHHbBIX O  MOYTIX  pa3BUTHUA
B OHMOJIOTMM HAy4YHBIX B3TJIAJIOB, MAEH W TMOIXOJO0B K HM3YUYCHUIO >KHUBBIX CHCTEM DPa3HOTO YpPOBHS
OpraHu3aluy;

- CTaHOBJICHHE Yy OOydaromuxcsi oOmiel KynbTypbl, (GYHKIIMOHATHHOW TPaMOTHOCTH, Pa3BUTHE
yYMEHHH OOBSACHATH U OIICHUBAThH SBICHUS OKPYXKAIOUIETO MUpPA KUBOM MPUPOABI HA OCHOBAHUU 3HAHHI
U OTIBITA, MOJIYYEHHBIX TIPU U3YYCHUU OMOJIOTHUH;

- ¢popMupOBaHUE Y OOYYAIOMINXCS YMEHUN WILUTFOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKUX 3HAHUU B
MPaKTUYECKOW JEATETHPHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHM W
arpoOMOTEXHOJIOTHA;

- BOCINHTAaHWE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM KHUBOW TIPHUPOJIBI,
HEOOXOAMMOCTH OEpEeKHOTO0 OTHOIIECHHUS K HEW, COOJIOMEHUS ASTHYECKUX HOPM MPU TPOBEICHUH
OMOJIOTUYECKHX UCCIICIOBAHMIA;

- OCO3HAaHUE IICHHOCTH OWOJOTMYECKHX 3HAHWW JUIS TIOBBIMICHUS YPOBHS HKOJIOTHYECKON
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- IpUMEHEHHEe  MPUOOPETEHHBIX  3HAHMUW W yMEHUW B TOBCEJAHEBHOW  KH3HU
JUISL OLIEHKH TOCJE/ICTBUN CBOEH JEATEeIbHOCTH M0 OTHOIICHUIO K OKpYXarollie cpeae, cOOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a00IeBaHUH.



1.2.2. Ilnanupyemble Ppe3yJbTAThl OCBOEHHSI 0011e00pPa30BaATEJbHON IUCHHUILUIMHBI B
cootBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oo6mue komnerennuu (nanee — OK) u npodeccuonansubie komrereHmn (natee — [IK) ®IOC

CIIO B COOTHECEHHMHU C JIMYHOCTHBIMH, METANPEAMETHBIMU W TPEJAMETHBIMHU pe3yJbTaTaMu OOYYCHUS
6a3oBoro ypoBHs (nanee — [IP6) ®I'OC COO npencraBieHbl B TaOJIUIIE:



Koa n I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

HAaMMEHOBaHUe

(l)OpMprEMbIUX Oo6ume- JMCcHUNIMHAPHbIE

KOMIIeTeHI i
OK O01. BsiOupats | JIuduHOCTHBIE pe3yiabTaThl JOJDKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBAaHHOCTH 3HAHMK O MECTE W POJIM OHOJIOTHH
CIOCOOBI  pEIIeHUs | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YyHOTO 3HaHUS; (YHKIMOHAJIHHOH TIPaAMOTHOCTH
3aza4 - TOTOBHOCTb K TpPYyAY, OCO3HaHHE IIEHHOCTH MAacTEepCTBA, | UeJIOBEKa JUIsl pEHICHUS )KU3HEHHBIX TPOOIIeM.
npoeCCHOHATBHON | TpyHOIIo0ue; [IP6 2. CdopMUpPOBAaHHOCTb YMEHMsSI PacKpbIBaTh COJCpKAHUE
JeSITeNIbHOCTH - TOTOBHOCTh K AKTUBHOH JAEATEIbHOCTU TEXHOJOTMUYECKOH | OCHOBOIONAralouMX OWOIIOTUYECKUX TEPMUHOB U  TIOHSTHM:
[IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKM3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, MOMYJALHUSA,
K pa3INYHBIM | HHULUKUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBIOIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JA€SITeIbHOCTD; U TpeBpallleHue HHEpruM), Tromeocras (caMoperyssnus),

- HWHTEpeC K pasnmmuHbiM chepam npodeccuoHanTbHON
JIeSITCIILHOCTH.

MeTtanpeaMeTHbIE pe3ynbTaThl IOJKHBI OTPAXKAaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (OPMYIHUPOBATh U aAKTyaJIU3UpPOBATh
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYHIECTBEHHBIH MpPU3HAK WM OCHOBAHUS
JUTISL CpaBHEHUS, KilacCu(UKAIUU U 0000IICHHUS;

- OTIIPENENATh LEeH e TENbLHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHUS

B pacCMaTPUBAEMBIX SBICHUSIX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCIICACTBHUI JEITEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATETHCKOM

U TIPOCKTHOW JEeATEIBHOCTH, HaBBIKAMH pa3pelieHus
npobiewm;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U

ACATCIIBHOCTb, OICHHUBATH
acjiaaM, OLCHHMBATb PHCKU

OuocuHTe3 Oelika, CTPYKTYpHAash OpraHU3allUsl >KUBBIX CUCTEM,
JUCKPETHOCT, caMOperyJsLus, CaMOBOCIIPOU3BEICHHE
(penponykuus), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLUs.

I1P6 3. CdopMUpOBaHHOCTb YMEHMsI PACKpBIBATh COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPHUH W THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKACHUSA )KU3HU U YEJIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATaloIIKe OUOJIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTHU
(I Mengensa, T. Moprana, H.W. BasumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHHUMOCTH K YKHUBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpereHne ompITa MPUMEHEHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MMO3HAHUS, UCTIONIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OTHCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH
U TPOBEACHHS OHOJOTUYECKOTO OKCIIEPUMEHTa, BBIIBHKCHUS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMBbIMU
BEJIMYMHAMHU, 00BsICHEHUS MOJIYYeHHBIX pEe3yNbTAaTOB
u (opmynupoBaHUsS BBIBOJOB C HCIOJIB30BAaHUEM HAYUYHBIX
MIOHSATUN, TCOPUN U 3aKOHOB.

I[TP6 6. ChopMupOBaHHOCTh YMEHHS BBIJCISTH CYIIECTBEHHBIC

6




U aKTyaJU3UPOBATh 33J1a4y, BBIBUTATh TUIIOTE3Y
€c peUICHHs, HAXOJIUTh AapryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJIEHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘ICHHBIG B XO0I€ peH_IeHI/IH 3a1a4u
pe3yJbTaThl, KPUTHYECKH OILEHUBAaTh HX JOCTOBEPHOCTb,
HpOI‘HO?;I/IpOBaTb N3MCHCHHUEC B HOBBIX yCJ'IOBI/HIX;
pa3palaThIBaTh IUIAH PEIICHUS MPOOJEMBI C YIYSTOM aHAIU3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;
-- YMETh MIEPEHOCUTH 3HAHHMSI B TO3HABATEIIbHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- BBUIBMraTh HOBBIC HJCH, IIpejjiaraTh OpPHTHHAIbHBIC
MOJIXOJbI U PELICHUS

NOpU3HAKK  BHUPYCOB, KJIETOK  IMPOKAPHOT M  DYKAPHOT;
OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, BH/IOB,
OMOTeOIIEeHO30B U DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHA
BEIIECTB W TPEBpAIEHHUS OSHEPTUH B KJETKe, (POTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTHYEeCKOro oOMeHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OIUIOAOTBOPCHHS, PA3BUTHS WU PA3MHOKCHHS,
WHAMBUIYAIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHesa), OOphrObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHUI000pa30BaHMs,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K CpeAe OOHWTaHUs, BIMSHUS
KOMIIOHEHTOB ~ 3KOCHUCTEM, AQHTPOIIOTEHHBIX  W3MEHEHMH

B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MPEBpaIlleHUe SHEprun B Ouocdepe.

[IP6 7. ChopMUPOBAHHOCTb YMEHHUSI HMPHUMEHSTH I[OJIYYEHHbIE
3HAHUS Ui OOBSICHEHUS OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUTSI IPUHATHS MPAKTUICCKUX PEIICHU B TIOBCETHEBHOM JKU3HU

Cc 1enplo obecrieueHHss OE30MACHOCTH CBOETO 3JI0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 30pOBOTO 00Opaza
YKU3HU, HOPM TPaMOTHOTO TTOBEICHUS B OKPYKaOIIel MPUPOTHON
cpelie; TOHUMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS JTOCTHKCHHM
COBPEMEHHOW OHOJOTHH M OMOTEXHOJOTHH i palMOHAIBLHOTO
MIPUPOIOTIOIBE30BAHUS.

I[MP6 8. CdopmHupOBaHHOCTH YMEHHUS peuiaTh OHUOIOTUYECKUE
3aJ1a4y¥, COCTABIISATh TCHOTUITUYECKHE CXEMbI CKPEIINBAHUS

JUIS. pa3HBIX THIIOB HACTEJOBaHUS MPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M YHEPTHH B IKOCHCTEMAaX
(uenu muTaHus, MUIIEBLIE CETH).

I[IP6 9. CdopMupOBaHHOCTP YMEHHH KPUTHYECKU OICHUBATH
nH(pOpPMALIUIO OUMOIOTUYECKOTO  COAEPKAHMS, BKIFOYAIOIIYIO
TICEBJIOHAYYHbBIC 3HAHWUS W3 Pa3IUYHBIX HCTOYHHKOB (CpeacTBa
MaccoBoi WHGOpPMAIlMU, HAYYHO-TIOMYISPHBIE MaTepuabl);
WHTEPIPETUPOBATH THYCCKUE ACTICKTBI COBPEMEHHBIX
WCCIIEIOBaHUM B OWOJNOTMH, MEIUIIMHE, OWOTEXHOJOTHH;
paccMaTpuBaTh  TJIOOAJBbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATh 1O OTHONICHHID K HHUM
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COOCTBEHHYIO MO3UIIUIO.

I[TP6 10. ChopMHupOBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKOU
uHbOpMallMl M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh NOHIATUIMHBIN annapar OMoJIoruu

OK 02.
Hcnonb3oBars
COBpEMEHHBIC
CpeIcTBa  IIOMCKAa,
aHaJM3a

U HUHTEpHpeTanuu
uHpOopMauu

1 uHGOPMaAIMOHHbBIE
TEXHOJIOTUU TUTS
BBITIOTHEHUS  3a/1a4
npodeccHnoHATEHOM
NesITeNbHOCTH

JIMYHOCTHBIE PE3YJIbTAThl JIOJDKHBI
[ICHHOCTH HAYYHOTO ITO3HAHMS:
-c(hopMHPOBAHHOCTE MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOMN
NPAKTUKH,  OCHOBAaHHOIO  HA  JWaliore  KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yiIbTaThl JOJDKHBI OTPAKATh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NEeNCTBUSIMU:

B) pabota ¢ napopmarmei:

OTpa)XaTb B 4YaCTH:

- BJIaACTH HaBbIKaMH MMOJIYYCHHA I/IHCI)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYIICCTBJIATDH TIOHCK, aHaJIn3, CHUCTEMaTU3alunro

U MHTEpIpETALnI0 HHPOPMALUU PA3INYHBIX BUAOB U (hopMm
IpEeJICTaBICHHUS;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpMAIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHUCTEME HAy4YHOIO 3HaHUs; (YHKUMOHAIBHOM TIPaMOTHOCTHU
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

I[1P6 7. CdhopMHpPOBaHHOCTE yMEHHUS NPUMEHATh IOJIY4YEHHBIE
3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKHX IPOIECCOB M SIBICHUH,
JUIS IPUHATHS IPAKTUYECKHUX PEIICHUH B TOBCETHEBHOM JKU3HU

c uenbto oOecriedeHHs O€30MIACHOCTH CBOErO 3/J0pPOBbSl U
3JI0pOBbsI OKPY)KAIOLIMX JIFOJIEH, COOI0eHUs 310pOBOro odpasa
YKU3HU, HOPM I'PaMOTHOTI'O [TOBEICHUS B OKPYKaOILEel MPUPOAHON
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUSA AOCTHKEHUN
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOIONOIB30BAHUS.

I[TP6 10. ChopMHupOBaHHOCTHL YMEHUU CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOrMYECcKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUHHBIN arnmapar 6MoJ0ruu

OK 04. OdpdexTrBHO
B3aMMOJIEHCTBOBATh
1 paboraTth

B KOJIJICKTHBE

Y KOMaHJIe

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAy4yHOM  JESATEIbHOCTH, TOTOBHOCTHh  OCYILECTBJISATH
MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeameTHbIe PE3YAbTATHI JOJKHBI OTPAXKATh:
OsmageHne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHasI IEITEIbHOCTb:
- IOHUMAThb U UCIIOJIL30BaTh NPCUMYIICCTBA KOMaHHHOﬁ
Y MHIMBUIYaIHbHON pabOTHI;

[TP6 5. IlpuobOpereHue ornpiTa MPUMEHEHHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO TO3HAHUS, UCTIONB3YEMbIX B OMOJIOTUH: HAOMIONCHUS U
OTIMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHU3aIluu U
MpOBeJIeHUs]  OMOJIOTUYECKOTO  AKCIIEPUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAY HCCICTyeMBbIMU
BEITMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3YIbTAaTOB

u (opmynupoBaHUsS BBIBOJOB C HCIOJB30BAaHUEM HAYUYHBIX
TOHSTUHI, TEOPUHN U 3aKOHOB




- MIPUHUMATh J1(S0) 0% COBMECTHOM JIeSITeIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTHXKCHHIO: COCTaBIATh IIaH  JICHCTBHIA,
pacnpenensiatb poJiM € y4ETOM MHEHUHA Y4YaCTHUKOB

00CYyXJaTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
ConelicTBOBaThH
COXPaHEHUIO
OKpY’Karoleu

CpeIbl,
pecypcocOepexeHu
10, MPUMCHSITH
3HAHUA

00 U3MEHEHUU
KJIUMAaTa, TPUHIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JICIICTBOBATh

B Ype3BhIYAITHBIX
CUTYaITUSX

JInyHoCTHBIE pe3ynapTaTbl JOJDKHBI OTPAXaTb B YACTH:
9KOJIOTUYECKOTO  BOCIUTAHMA: -  C(HOPMUPOBAHHOCTb
HKOJIOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIMSHUSA COLUAIBHO-
9KOHOMMUECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLUAIbHON Cpefbl, OCO3HAHUE IJI00AJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHME  JIEUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMA LI€JIeH yCTOMYHMBOIO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKarloIleH cpese;

- yMeHue IIPOrHO3UPOBAThH HeOJIaronpusTHoIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX IEHCTBHM,
IpeoTBpallaTh UX;

- paclUpeHHE OIbITa
HaIIPaBJIECHHOCTH.
MetanpeaMeTHbIE pe3yNbTaThl JOJKHBI OTPaXkKaTh:
OBnanenue YHUBEPCAIbHBIMHU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMH:

0) cCOBMECTHasI IeITEIbHOCTb:

- MOHMMaThb W HCIOJB30BaTh IPEUMYIIECTBA KOMAaHIHOMN
Y MHIUBHIyaJIbHOM paboTHI;

MNPpUHOCAIIUX BPCA

JIEITEILHOCTH  DKOJOTHYECKOM

- IIPUHUMATh e COBMECTHOM JIeATEIILHOCTH,
OpFaHI/ISOBLIBaTI) nu KOOp)II/IHI/IpOBaTI) JlefICTBHSI
M0 e¢ JOCTIDKEHUIO: COCTaBiATh IUIaH  JICUCTBUI,
pacnpenensiatb pPoOJM € YYETOM MHEHUW Y4YaCTHUKOB

00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI

I1P6 5. IlpuobpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTHUN: HAOIIOICHUS

Y ONHCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHUIA; OpraHU3aIiu
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
THIIOTE3, BBUIIBICHUS 3aBHCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMUMHAMU, OOBSICHEHUS MTOJIyYEHHBIX PE3yIbTaTOB

U (opMynMpoBaHHS BBIBOAOB C HCIIOJIB30BAaHUEM HAaYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

[TP6 6. ChopMupOBAaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  TMPOKAPHOT U  DYKApHOT;
OHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHIOB,
OMOTeo1IeHO30B U 3KOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBpAILllCHWs] HPHEPTUM B KIETKe, (OTOCHHTE3A,
IJIaCTUYECKOTO M DHEPreTMYeCKOro OoOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTUS U PA3MHOKEHHS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA000pa30BaHMUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTAHWS, BIUSHHS
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOT€HHBIX W3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPeBpallleHHe SHEPTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUSI MPUMEHSITHh MOJYyYEHHbIE
3HaHUS JUIA OOBSICHEHHUS OMOJIOTMYECKHX IPOLECCOB U SIBICHUH,
JUTST TIPUHSTHS TIPAKTHYECKUX PEIICHWH B IOBCEIHEBHOW YKH3HU
c 1enblo oOecreyeHus O€30MAaCHOCTH CBOEr0 370POBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 370pOBOTO 00Opaza
KHU3HH, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPYKAIOIEH MPUPOIHOM
cpelie; NTOHUMaHUe HeOOXOUMOCTH HCIOJIb30BAHUS JOCTUKEHHUM
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMH Ui palOHAJILHOTO
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IMPpUPOIOITIOJIb30BAHUA

K 2.1.
OcCylIecTBIATh
TEXHUYECKOE
o0cyKuBaHue
ABTOMOOMJIBHBIX
JIBUTATEIIEH

- OCYILIECTBIISITh MOMCK, aHAJU3 M OLIEHKY WH(pOpMaIHNH,
HE00X0IuMOMn I E: IIOCTAaHOBKH u pelieHus
npodecCHOHATIBHBIX 33/ay;

- MpHOOpPETEeHHE ONbITAa MPUMEHEHHUSI OCHOBHBIX METOJ/IOB
Hay4YHOTO TIO3HaHUS, MHCIOJb3YEMbIX B  OHOJOIMH:
HaOJIOZCHUS. U ONHUCAHMS JKMBBIX CHCTEM, IPOLECCOB U
SBJICHUH; OpraHU3aliM U IPOBEICHUS OUOJIOTHYECKOro

OKCIICPUMCHTA, BBIIBMKCHUA THIIOTC3, BBIABJICHUA
3aBUCHUMOCTH MCKOAY HCCICAYCMBIMHU BCINYHNHaAMMH,
00BACHEHHS MMOJIYYCHHBIX pE3yIbTAaTOB n

dbopMynupoOBaHUs BBIBOJOB C HCIOJIb30BAHUEM HAYYHBIX

MOHSITUIA, TEOPHI U 3aKOHOB;

- yMEHHE€  KPUTHUYECKH  OLIEHUBATh

OMOJIOTMYECKOTO COJIEpKaHMU,
BKJIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUSA U3 PA3IUUHBIX

HMCTOYHHMKOB (CpelicTBa MAaccoBOW WH(MOpMAIMU, HAYYHO-

MOMYJISIPHBIE MaTEPHUAIIBI).

nHpopmaIuio

-cOpMHUPOBAHHOCTH YMEHHS MPUMEHSATH MOJyYECHHBIC 3HAHUS
JUIsl 00BbsCHEHUS! OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, IS
NPUHATHUS MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKHU3HU C
nenbto  obecriedeHuss 0O€30MACHOCTH  CBOErO  3/10pPOBbSl U
3I0pPOBbSl  OKPYXAIOUIMX JIIOJEH, COOMIOIEHUsT 310pOBOTO
o0Opa3a >KM3HU, HOPM T'PaMOTHOTO MOBEIEHHUS B OKpYXKarollen
MIPUPOIHON cperie;

-c(hopMHUPOBAHHOCTH YMEHUs packpbIBaTh
OCHOBOTOJIAraro1ue OHOJIOrHYecKue 3aKOHBI u
3aKOHOMEPHOCTH, TPaHUIBl HUX MNPUMEHUMOCTH K IKUBBIM
cucTeMawm;

-  HMHTEPIPETHPOBATH JTHYSCKHUE AaCMEKTHl COBPEMEHHBIX
HCCIIEIOBaHUII B OWMOJOTHHM, MEIAUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  TJI00ANBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBATh IO OTHOIICHHIO K HHUM
COOCTBEHHYIO TIO3UIIUIO;

-cOpMHUPOBAaHHOCTE  YMEHHS  aHAJIM3HPOBATH  OCHOBHBIC

CBOICTBa, KJIacCU(PUKAIUIO U XapaKTEPUCTUKU NPUMEHSEMBIX B
npodeccun 23.01.17Mactep mo peMOHTY M OOCIYKHBAHUIO
aBTOMOOMJIE MaTepuajoB M HX BIUSHUS Ha 370pOBbE

4eJI0BEKA;

-c(hOPMUPOBAHHOCTh YMEHHS aHAJTU3UPOBATh KPYTrOBOPOTHI
BEIIECTB W  OHMOreOXMMHUYECKHE LUKIBI B CBA3U C

TEXHOTE€HHBIM 3arps3HeHueM OHochephl.
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2. CTpyKkTypa U cojepxkaHue 0011e00pa3oBaTeIbHON TUCIUTLIHHBI

2.1. O0beM TUCHUNJIMHBI U BUIbI Y4eOHOMH padoThI

Bup yueOHoii padoThl

0O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHHUILINHBI 72
OcHoBHOE coJep:KaHue 60
TEOPETHYECKOE 00yUeHre 40
MPAKTHYECKHUE 3aHATUS 16
nabopaTopHbIC 3aHATHUS 4
IIpodeccnoHabHO OPUEHTUPOBAHHOE COEPKAHUE 12
TeopeTuyeckoe o0ydeHue 2
MPAKTUYCCKHUE 3aHATHSI 8
nabopaTopHBIC 3aHATHS 2

IMpomexyTounas atrectanus (1uddepeHHPOBAHHDII 3a4eT)
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2.2. TemaTu4ecKHii NJIAH U COAePKAHUE TUCIUTLINHBI

®opmupyemMble
HaumeHoBaHue Conep:kanue yuye0HOro Mmarepuasa (0CHOBHOE M PO(ecCHOHAJIBLHO OPHUEeHTHPOBaHHOe), | O0beM
pa3iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) yacop | OMHETEHIHH
1 2 3 4
OcHoOBHOe coJepKaHue
Pasznen 1. buosorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHU3anus 2
Tema 1.1. Copepxanne yaeOHOro MaTepuana 2
buonorus buonorus — Hayka o xuBoit npupose. CBsa3u 6MONIOTUU C 0OLECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMHU HayKamu, pumocodueld, penuruei, STUKON, SCTETUKON U MPaBOM.
OOmas Ponp Ouonorun B (QOpMHPOBAHUM COBPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK.
KU3HU Metoabl MO3HAaHUS >KUBOM MpHUpOAbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHUE, OK-02
Kiaccu(uKanus, MOICTMPOBAHNE, CTATHCTUIECKAsk 00pabOTKa JaHHBIX ).
JKusble cucteMsl (6MOCHCTEMBI) KaK MIPeaMeT n3ydeHus ouonoruu. OTanune )KUBbIX CUCTEM
0T HeopraHuueckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHM3alyx ouocucrem: MOJIEKYJISIPHO-T€HETHYECKHH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - T€OLEHOTHYECKUN),
o6uocdepHblit
Pasjnen 2 Xumudecknii COCTaB M CTPOEHUE KJIETKH 10
Tema 2.1. Coneprkanne y4eOHOro MaTtepuasia 1
XUMHUYECKUH cOCTaB | XUMUYECKUH COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MAaKpO3JEMEHThl, MUKPOAJIEMEHTHI.
KkJeTku. Bona Bonga um muHepanpHble BemiecTBa. @YHKIMM BOJbI U MHUHEPAJIBHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BCIICCTBA [IpakTrueckoe 3aHsTue 2
Ne 1 «buonormnyeckas pojb MUHEPAJIbHBIX BEIIECTB B OOECHEUYECHUU >KU3HENEATEIbHOCTH
OpPraHU3MOB, MIPOSIBJICHUS IUcOaTaHCa MUHEPAIbHBIX 3JIEMEHTOB)
Tema 2.2. Conepxanue yueOHOro MaTepuasa 1
buonornueckn benku. CoctaB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HesameHnmbie 1
Ba)KHBIE XUMHYECKUE | 3aMEHHUMBIE AMUHOKHCIOTBL. AMWHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMH
COETMHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUUHAS M 4YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue ¢yHkuun OenkoB. DepMeHTbHI — OHOJIOTHYECKHE
katanuzaTopbl. CTpoeHne QepMeHTa: aKTHBHBIM IEHTpP, cyOcTpaTHas CHenupuIHOCTb. OK-01, OK-02,
KodepmenTtsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHWYECKUX KaTaIu3aTopoOB. OK-04
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VYrneBonbl: MOHOCaxapuasl (IJTFOKO3a, pubo03a M JI€30KCHpHO03a), nucaxapuabl (caxaposa,
JIAKTO3a) M TOJHMCaxapuIbl (Kpaxmall, TJIMKOTCH, IeJUII0JI03a). buonmorndeckue QyHKIUH
yraeBonoB. Jlunuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunsHo-
runpopoOHbIe cBoiicTBa. buonormueckne ¢ynkuun smnuaoB. CpaBHEHHE YIJIEBOAOB,
OCJIKOB W JIMMUJOB Kak HMCTOYHWUKOB sSHepruu. Hykmeumnoseie kucnotel: JJHK um PHK.
Hykneotuasl — MOHOMEpHI HYKIIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢byaxkuun PHK. AT®: crpoenne u GyHKIIUN

JIaboparopHbie 3aHsTHs (Ha BRIOOP TIPETIOaBaTeIs)

No 1 «Onpenenenue Butamuda C B IpOJyKTaX MUTAHUS

Tema 2.3.

CtpyKTypHO-
byHKIIMOHATbHAS
OpTaHHU3aIHs KICTOK

Copep:xanue yueOHOro MaTepuana

Hurtonorus — Hayka o kierke. Kinerounas Teopust — mpuMep B3auMOJACUCTBUS UeH U (aKToB
B HayYHOM II03HAaHUU. MeTO/bI U3yueHUs KICTKU.

Knerka kak menmoctHas >kuBas cucrema. OOIIue MpU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMmOpaHna, monekynsl JJHK kak reneTnueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl KJIETOK: JSykapuoTHYecKass M Ipokapuoruuyeckas. (OCOOEHHOCTH CTPOECHMS
npokapuoTuueckoi kierku. Kierounass crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOIl
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOU U IrpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KJIETOYHas CTEHKa, MIMKOKAIMKC, MX (QyHKuuu. IlmazmaTnueckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utonnasma u ee opraHouabl. OgHomemOpaHHble opraHoujsl kietku: OIIC, ammapar
l'onpmxu, musocombl. [1oayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBIL.
[Tpoucxoxxaenne MUTOXOHApPUN M macTul. Buasl mnactun. HememOpaHHbIE OpraHou[IbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUONIM, PECHUUYKH, KIYTHUKU. DYHKIMU
OpraHOMIOB KJIETKU. BKiltoueHus.

SAnpo — perynsrtopubslii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIla3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHbIe 3aHATHS

Ne 2 «Ctpoenue kieTku (pacTeHUs, )KUBOTHBIE, TPUOBI) M KJIETOYHBIE BKIIOUEHHUS (Kpaxmall,
KapOTHHOUIbI, XJIOPOIIJIACTHI, XPOMOILIACTHI)»

Pa3gen 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.
OOMeH BellecTB
U TIpEBpaIlleHne

SHEPIUU

B KJIETKE

Conepkanrie yaeOHOro MaTepuana

OOmMeH BeliecTB, WIM MeTa00IM3M. ACCUMMIIALUS (TUIACTHYECKUI OOMEH) U IUCCUMMIISIIHS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca Meradoau3Ma. Poib 3akoHOB
COXpPAaHCHUSA BCIICCTBA W DHCPruvu B IMOHUMAHHUU MCTaGOHI/I3Ma. Tunsr 06M€Ha BCIICCTB:
aBTOTpOo(HBI U TeTepoTpodHbIid. Poib (pepMEeHTOB B OOMEHE BEIIECTB M MPEBpAICHUN

OK-01, OK-02,
OK-04
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sHeprun B KieTke. DorocuHTe3. CBeroBas W TemMHOBas (a3bl (doTocuHTe3a. Peakiuun
¢dorocunresa. dpdexruBHOCTH PoTOCHHTE3A. 3HAUEHHE (POTOCUHTE3a I KU3HHU Ha 3eMiie.
Bnusinue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €TI0 MPOJIYKTUBHOCTU Y
KyJIbTYpHBIX ~pacTeHHid. XeMOCHHTE3. XEMOCHHTE3UpyloIue OakTepuu. 3HaYCHUE
XEMOCUHTE3a JJIs KU3HU Ha 3emIie.

DHepreTuyeckuii 0OMeH B KJeTKe. Paciienienre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHNE
SHEPruu B KIIETKE. DTambl SHEpreTHueckoro oomena. I'mukonus. bpoxkeHue u ero BHIIBI.
Kucnopoanoe okucnenue, win kietoyHoe asixanue. OxucnurensHoe (pocopunupoBanue.
O hEeKTUBHOCTH YPHEPTrETHIECKOTO OOMEHA

Tema 3.2.
Buocunres Oenka

Coneprxkanue y4eOHOro Marepuana

Peakiiun marpuuHoro cuHre3a. [enermueckas wuHpopMamms wu JHK. Peammzanus
TeHETHYECKOW MH(pOpMaIuu B KIeTKe. [ eHeTHYecKuid KO M ero CBOMCTBA. TpaHCKPUIIHAS —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpPaHCIALMM.
KoaupoBanue amuaokuciot. Posb pubocoM B buocuHTe3€ O€nka

[IpakTHueckoe 3aHsTHE

Ne 2 «Pentenue 3a1a4 Ha OIIPCACIICHHUC ITOCIICAOBATCIbHOCTU HYKJICOTUOB»

Tema 3.3.
Bupycsl

Coneprxkanne y4eOHOro Marepuasia

Hexnerounsle Gpopmbl u3HU — BUpYCHl. Mcropust oTkpbiTus BupycoB (/1. U. MBanoBckwuil).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMH. Bupyc nMmyHozaedunuta yenosexa (BUY)
— Bo3oyaurens CIIN1a. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUM

Pa3nea 4. PazMHoXkeHHe M HHIMBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKU

Copep:xanne yueOHOT0 MaTepuana

Knerounelii 1MKI, WIM KU3HEHHBIW LUK KieTku. MHtepdaza m muto3. Ilpouecchl,
npoTekaromue B uHTepdasze. Perummkanusa — peakuus marpuunoro cunreza JJHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBII Ha0op — KapuOTHUI. JIMITONIHBIN U TalUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTtunapl. lLluTonmormueckue OCHOBBI Pa3sMHOXKEHHUS M HMHIUBHUIYaJIHHOTO
pa3Butusi opraHu3MoB. Jlenenume knetkm — wMuto3. Cragum wmutosa. Ilpomeccsl,
MPOUCXOAAIIME HAa PpasHBIX CTaAMsAX MUTO3a. DHOJIOrMYECKMH  CMBICI  MHTO3A.
[IporpamMmmupyemast ru0esb KIETKH - alloNTo3

Tema 4.2.
®opMBbI pa3MHOKEHUS
OpraHu3MoOB

Copep:xanne yueOHOT0 MaTepuana

@DopMBbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe U moJioBoe. Buapl 6ecrmonoro pa3sMHOKEHUS:
JIeTICHNE HAJIBOE M TIOUKOBAHKE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BETETATHBHOE
pa3mHokeHue. cKkyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE JIJIs1 CEICKIIUH.

ITonoBoe pa3MHOXeHHUE, ero OTau4usl oT Oecrnosoro. Meito3. Ctagum meiiosa. [Iporeccsr,

OK-01, OK-02,
OK-04
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MpoucxoAsuMe Ha craguax wmeno3a. [loBemenwe xpomocom B meiose. KpoccuHrosep.
buonorudeckuii cMbICHT U 3HaYeHHE Meiio3a. ['ameTrorenes — mpoiecc 00pa3oBaHMsI TIOJIOBBIX
KJIETOK Y UBOTHBIX. [10IOBBIE *kKene3bl: CEeMEHHUKU U ssnuHukH. OOpa3oBaHKWe M Pa3BUTHE
MOJIOBBIX KIIETOK — TaMmeT (CrepmaTo3ouj, SHIEKJIeTKa) — CIepMaToreHe3 U OOTeHE3.
Oco0EHHOCTH CTPOCHHMS SHIEKIICTOK U criepMaTo3om1oB. OmnogorBopeHue. [lapreHorenes

Tema 4.3.
NunuBuayanbHOe
pa3BUTHE OPraHU3MOB

Cojnepkanue y4eOHOro MaTepuaia

NunuBuayanpHOE pa3BUTHE (OHTOreHE3). DOMOpPHOHAIBHOE pa3BUTHE (AMOPHOTEHE3). ITaIlbl
SMOpPUOHAIILHOTO PAa3BUTHUS y T[O3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIIHS,
opranoreres. [locToMOpuoHanbHOE pa3BUTHE. THIBI MOCTAIMOPUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsHUE cpeipl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE yponacTBa. Poct u pa3Butue pacteHuil. OHTOreHe3
I[BETKOBOT'O PAaCTEHUS: JIBOWHOE OIUIOJOTBOPEHUE, CTPOCHHUE CEMEHH, CTAINH PA3BUTHS

[IpakTrueckue 3aHATUS

Ne 3 «Mudexnmonnbie 3a00ICBaHMS U SITUACMHAH B ICTOPUHU YETIOBEUSCTBAY.
No 4 «BaknuHanus kak npopuiakTika HHGEKIIMOHHBIX 3a00JICBaHMI

Paszpnen S. HaciieAcTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

10

Tewma 5.1.
3aKOHOMEPHOCTH
HacleI0BaHUs

Copep:xanue yueOHOro MaTepuana

[IpenmMer u 3amaun reHeTUKH. Poib HUTONOrMU M SMOPHOJIOTUN B CTAHOBJIEHUU T€HETHKH.
Bkiag poccuiickux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. MeTonbl T'€HETHUKHU
(rubpuoOTNYeCKuil, LUTOT€HETHYECKUH, MOJEKyJIsIpHO-reHeThueckuil). OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKpEIIMBaHHUM.
3aKOHOMEPHOCTH  HAcJelOBaHMs  IPU3HAKOB,  YCTaHOBIEHHble I.  Menzaenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH €IWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHMS.
[IpaBmwiio nomMuHMpOBaHUS. 3aKOH paclIEIUIeHHs NpU3HAKoB. ['MIoTe3a 4YMCTOTHI Tramer.
[TonHOE M HemonHOe NOMUHUpOBaHHE. JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBHCHUMOIO
HacJIeOBaHUsl MpHU3HAKOB. LluToreHeTnueckue OCHOBBI JTUTHMOPHAHOTO CKpEIIMBAHMS.
AHanuzupyrolee ckpemuBaHue. lcrnonb3oBaHME aHANU3HUPYIOLIETO CKPELUIMBAHUS IS
orpesiesIeHUs] TEHOTHUIIa 0COON

HpaKTI/I‘-ICCKOC 3aHATUC

No 5 Pemenne 3amad Ha ONpeaeleHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TPHU MOHO-, [H-, TMOJUTHOPUAHOM U AHAIU3UPYIONIEM CKpPEUIUBaHUH,
COCTABJICHUC TCHOTUIINYCCKHUX CXEM CerHII/IBaHI/IS[

Tema 5.2.
CrerieHHOoe
HacJIEIOBaHUE

Copep:xanne yueOHOTo MaTepuana

CueruieHHoe HacnenoBaHue mnpu3HakoB. PabGora T. Moprana 1o CHEIJICHHOMY
HACJICJOBAaHMIO TeHOB. HapylieHue cCHEIUIEHHS T€HOB B PE3yIbTaTe KPOCCHHIOBEPA.

OK-01, OK-02,
OK-04
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MIPU3HAKOB

XpOoMOCOMHasi TEOpHS HACIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.

I'eneruka nosna. XpoMOCOMHOE oOIpezeseHue Moia. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'oMorameTHble U reTeporaMeTHble OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETIEHHBIX C
10JIOM

HpaKTI/ILIeCKOC 3aHATUC

No 6 Pemenue 3amad Ha oOmpeaeieHUE BEPOSITHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
IIPU3HAKOB IIPU  CLEIUICHHOM HAcCJIE€AOBAaHUM, COCTABJIECHHUE TIE€HOTUIIMYECKUX CXEM
CKpEIIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Conepkanue y4eOHOro MaTepuania

N3MenunBOCTh. BUIbl HK3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacliecTBeHHasl. Poib cpenbl B
HEHACJICJICTBEHHOW HW3MEHUYUBOCTH. XapaKTEPUCTUKA MOJU(PHUKAIMOHHON H3MEHYHBOCTH.
Bapuanuonnslii psg v BapuarmonHas kpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE
M Ka4yeCTBEHHbIE TIPU3HAKM U HUX HopMa peaknuu. CBoiicTBa MOAMPUKAITMOHHON
H3MEHYUBOCTH.

HacnencrBennas, WiaM Te€HOTHIHYECKas HM3MEHYMBOCTHL. KOMOMHATHBHAs H3MEHYMBOCTD.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOWHAaTHBHOM H3MEHYMBOCTH. MyTanmoHHas
M3MEHUYUBOCTh. Kilaccupukanus MyTanuii: TeHHbIC, XPOMOCOMHBIE, TeéHOMHBIE. YacToTa u
NpUYMHBI  MyTanuil. MytareHHele (akTopbl. 3aKOH TOMOJIOTMUECKHX DSIOB B
HaclnencTBeHHo# m3MenunBocty H. M. BaBuosa

HpaKTI/I‘leCKOC 3aHATUC

No 7 Pemenne 3amad Ha ONpEIETICHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB NPHU PA3JIMYHBIX TUIAX B3aHUMOJICWCTBHS T'€HOB, COCTABICHHE T'€HOTUITMYECKHUX
CXEeM CKpGHII/IBaHI/Iﬂ

Neo 8 «CocraBrieHre U aHaIu3 poJOCIOBHBIX YEJIOBEKA»

Tema 5.4.
I'eHeTnka yenoBeka

Coneprxkanne y4eOHOro Marepuasia

I'enetnka uenoBeka. Kapuorun denmoBeka. (OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKa:
TeHEATOTHYECKUN, OJNWU3HEIOBBIA, ITUTOTEHETUYCCKUN, OMOXUMUYECKUM, MOJIEKYISIPHO-
reHeTudyeckuii. COBpPEMEHHOE OIpEACNICHUE TEeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHNHUPOBaHKE, B TOM unciie ¢ nomonisto [11P-anann3a. HacnencrBennbie 3a00meBanmst
YeloBeKa: TeHHble Oo0Je3HH, OONEe3HW ¢ HACIeACTBEHHOW MPeapacroiioKeHHOCTHIO,
XpoMocomHbIe Oose3Hu. ComaThdeckue W reHepaTuBHbIE MyTamuu. CTBOJOBBIE KIIETKH.
[MpuHIMIBL  310pOBOTO 00paza JKU3HHM, JAUATHOCTUKH, TNPOPWIAKTHKH U JICYCHHUS
TEHETUYECKUX  OoJne3Hel.  MeauKO-TeHETHYEeCKOe  KOHCYJIbTUpPOBAaHWE.  3HAYCHHE
MEIUIIMHCKOW TEHETUKH B TMPENOTBPAICHUH W JICYCHUHM TEHETHYECKHX 3a00JIeBaHMIA
YyeJoBeKa
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Pazpen 6. DBosronoHHAs 0MOJIOTUSA

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpHsi
H €€ MECTO
B OMOJIOTHH

Conepkanue y4eOHOro MaTepuania

IIpennocslIku BOSHUKHOBEHMS SBOJIIOLIMOHHON TEOPUH. DBOJIOLUOHHAA TEOPUSI U €€ MECTO
B Ouonoruu. BimsHue 5BOMIONMOHHONW TEOpHM Ha pa3BUTHE OMOJOTHH W APYTHX HayK.
CupzerenbcrBa 3Bomonuy. [laneoHTonornueckue: Mocaea0BaTenbHOCTh MOSIBICHNS BUIOB B
MAJICOHTOJIOTHYECKOM JieTonucH, nepexoansie (Gopmbl. buoreorpaduueckue: cxoacTBo u
pasnuune ¢ayH U GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOIMUECKUE: CXOACTBA U PA3INUMS
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTENBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, PYAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IyTeH Yy BCeX
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopus Y. Jlapuna. Ilpennochliku BO3HUKHOBEHHUS JapBUHU3MA.
JIBIDKyIIIME CHUJIBl HBOJIOLUM BUAOB 10 JlapBuHy (M30BITOYHOE pPA3MHOXKEHUE IIpU
OIPaHUYECHHOCTH PECYPCOB, HEONpenenéHHas H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHUE,

€CTECTBEHHBIH 0TOOD) OK-01, %E_OZ’
Tema 6.2. Copep:xanue yueOHOro MaTepuana OK-
MukposBoronus Cunrernueckas Teopust 3Boonu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOIIOIHS.
[Tomymnsanus Kak equHUIA BUJIA U 3BOJIIOLUH.
JBuwxymue cuibl ((akTOpbl)3BOJIIONUU BHUJIOB B mpupoje. MyTalMOHHBIA Mpolecc U
KOMOMHATHBHAs M3MEHUUBOCTh. llomynsuuoHHble BOJdHBI MU Jpeid renoB. M3zomsanus u
murpanus. EctecTBeHHbIE 0TOOp — Hampasisomui — (axktop sBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucroco6ieHHOCTh OpraHU3MOB Kak pPe3ylbTaT 3SBOJIIOLUU.
[Ipumepsl npucnocobsieHuit y opranu3sMoB. Apomopdo3bl U uavoagantauuud. Bug wu
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (OpPMBI BUA00OPa30BaHUs: Teorpaduueckoe,
9KOJIOTHYECKOE
Tema 6.3. Conepxanue yueOHOro MaTepuasa
MakposBonronus Maxkpospomtorusi. DopMmbl IBOJIOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napajuenpHas. HeoOpatuMocTh 3BOTIONNN
[IpakTHueckoe 3aHsTHE
Ne 9 «CpaBHeHue BHIOB 10 MOP(OIOTHIECKOMY KPUTEPHIO»
Pasnen 7. Bo3HHKHOBEHHE H pa3BUTHE *KU3HHM Ha 3emuie
Tema 7.1. Coneprxanne y4eOHOT0 MaTepuasa OK-01. OK-02
3apoxxaeHue JloHay4HbIE NPEACTABIEHUS O 3apOKAECHUHU XU3HU. HaydHble rumorespl BOZHMKHOBEHHS OI’<-O 4 ’

" pa3BUTHC )KU3HU

KU3HHM Ha 3emyie: aOMoreHe3 M MaHCIepMus. XUMUYeCKas dBOJIONHSI. AOMOTEHHBIN CHHTE3
OpFaHI/I‘-I€CKI/IX BCIICCTB n3 HeopraHqucxnx. 9KCHepI/IM€HTa.HBHOC HOHTBep)KI[eHI/Ie
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XUMHUYECKON HBOJIONMH. HadanpHple 3Tanbl OMOJIOTHYEcKOil »Boirormu. I mnoresa PHK-
mupa. PopMUpoBaHHE MEMOpPAaHHBIX CTPYKTYp M BO3HHKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM u nepuojam. Karapxeit. Apxeiickas U npoTepo30oicKas
apel. Ilaneosoiickas spa m €€ mepuoabl: KEMOPHMCKWN, OPIOBUKCKHH, CHITYPUHCKHMH,
JICBOHCKHM, KAMEHHOYTOJIbHBINA, NIEPMCKH. Me3030icKas 3pa U €€ IepUuoibl: TPUACOBBIM,
IOpcKkuii, MenoBou. KaitHo3oMckas 3pa M €€ Nepuojbl: MajJeOreHOBbIN, HEOTCHOBBIMH,
AHTPONOT€HOBBII.

Tema 7.2. Coneprxkanue y4eOHOro MaTepuasia 2
Cucrema Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJoLUU. OCHOBHBIE CUCTEMATUUYECKHE
OpPraHu4eCcKOro MUpa. | IpyHibl OPraHU3MOB. XapaKTEPUCTUKA KIMMAaTa M IeoJIOTMYecKuX IporeccoB. OCHOBHbIE
[Ipoucxoxnenue 3Tanbl SBOJIIONMU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopho3sl y pacTeHUd u
YeJI0BEKa — KUBOTHBIX. [losiBNIEHME, paclBET U BBIMUPAHUE IPYIII KHUBBIX OPraHU3MOB.
aHTPOIIOTeHE3 OBontonusl  4ejnoBeKa. AHTpPONOJOrus Kak Hayka. PasButhe mnpeacraBieHuil o
IIPOUCXOXKACHUU 4ejoBeka. Meroabl u3ydeHMsl aHTponoreHesa. CxojacTBa M paziuyuus
YyelloBeKa W KUBOTHBIX. CHCTEMaTHYeCKOE IIO0JIOKEHHE uYeloBeKa. JIBuKyliue Cuiibl
(paxropsr) anTpomnoreneza. HacnencTBeHHas HM3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61iecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUI TPYJla, MBIIJIEHUE, pEYb
Tema 7.3. Conepxanue yueOHOro MaTepuasa 2
OcHoBnble cTaguu | OCHOBHBIC CTaJWM W BETBH DBOJIOIMU YEJOBEKA: aBCTPATIONHUTEKH, UelIOBEeK yMebli,
SBOJIIOLIMHU YelIOBeKa | YenmoBek mpsmoxoasammii, YenoBek HeaHIepTaIbCKU, YemoBeK pa3yMHBIM COBPEMEHHOI'O
tuna. Haxonku uckomnaemMbIx OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JIaCTh paclpoCTpaHeHUs,
00BEM roJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.
Yenoseueckne packl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOHIHAs (eBpas3uiickas), Herpo-
aBCTpajouHas (9KBaTOpHalibHAs), MOHIOJIOHWJHAsA (a3uaTcKko-aMepuKaHckas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEJICTABUTENECH YEIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBAHHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
ITpakTHyeckoe 3aHsTHE 1
Ne 10 «IIpucnocoOieHHOCT, 4eIOBEKa K pa3HbIM YyCIOBHSM cpeabl. BiusHue
reorpauueckoi cpeapl Ha MOp(hOJIOTHIO M (PU3HOJIOTHIO YETOBEKa»
Pazjen 8. OpranusMel u OKpy Kaonias cpeaa 4 OK-01, OK-02,
Tema 8.1. | Conepranne yue6HOro MaTepuana 2 OK-04, OK-07
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Okonorus
Kak Hayka. Cpenbl

DKOJIOTHs KaK HayKa. 3a7a4yd ¥ pas/elibl 3KOJIOTUU. MeTOIbl SKOJOTMYECKUX UCCIIEA0BAHUM.
DKOJOTUYECKOEe MHUPOBO33PCHHE COBPEMEHHOTO 4elioBeka. Cpeapl OOMTaHHS OpPTraHU3MOB:

KU3HU. BOJHAs, HA3eMHO-BO3JyIlHAas, IIOYBEHHAs, BHYTPUOPraHM3MEHHAasA. OKOJOTHYECKHE
DKOJIOTHYECKUE dakropel. Krnaccudukamuss sKoIOTHYeCKUX (HaKTOPOB: a0MOTHYECKUE, OWOTHYECKHE U
(bakTopbl aHTpornioreHHble. JlelicTBUE SKOJOrMYecKHX (PaKTOpOB Ha OpraHu3Mbl. AOHOTHYECKHE
(bakTopsl: CBeT, TeMIieparypa, BiaxkHocTs. Doronepuoausm. [Ipucrnocobiaenus opranu3MoB
K JAeiicTBuio abuotudeckux (QaxtopoB. buonornyeckue putrmbl. buotnueckue QaxTopsl.
Buabsl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYpEHLHUs, XHIIHU4YeCTBO. Ilapasutusm,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIU3M, HEUTPAIIU3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHIA Il CYIIECTBOBAHUS OPraHW3MOB B TPUPOIHBIX
co00I11IeECTBAX
Tema 8.2. Coneprxkanne y4eOHOro Marepuana 1
DKOJOTHYECKHe DKOJIOTHYECKHE XapaKTEepUCTUKU monynsuuu. OCHOBHBbIE TMOKa3aTelnd MOMYJSLIUU:
XapaKTePUCTHKH YHCJICHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MHTpanus. JlmHamMuKa
MOMYJISIIIUH YHCIEHHOCTHU MOMYJISIINU U €€ PeryIsiius
[IpakTuueckoe 3aHaTue 1
Ne 11 «ITozncy€T nnoTHOCTH NONYJISAIUI pa3HbIX BUJIOB PACTEHUI
Paznen 9. Coob0miecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 10 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 OK-04, OK-07
CoobmiectBa Coo0miecTBO  OprammsmMoB  —  OuoneHo3.  CTpyKTypsl ~ OMOIEHO3a:  BHUJOBad, IK 2.1
OpPraHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (rnumiesas). Bunbl-noMuHanThsl. CBsi3U B OHOLIEHO3E.
9KOCHCTEMBI Dkojorudeckue cuctemMsl (3kocucreMsl). lloHsatne 00 »sKocucTeMe U OHMOreoneHo3e.
@DyHKIIMOHANIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BelecTB M MOTOK 3HEPrHMM B dKocucTeme. Tpodudeckue (MULIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNd 3KOCHUCTEMBI: OHMoOMacca,
MPOAYKIUS. DKOJOTHUECKUE MHUPAMHUIBI: TPOIYKINH, YHCICHHOCTH, OnoMacchl. CBolicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAaMOperyJisiiius, pazsutue. Cykneccus
Tema 9.2. Coneprxanne y4eOHOT0 MaTepurasa 2
IIpuponusie IIpuponHble SKOCHCTEMBI. ODKOCHCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WM
9KOCHCTEMBI [IUPOKOTMCTBEHHOTO jeca. AHTpOTIOTeHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe W XO3SHCTBEHHOE 3HAUYEHUE arpoOdKOCHCTEM U
ypboskocucteM. buopaznoobpaszme kak (axTop ycToWuumBOCTH 3KOcucTeM. CoXpaHEeHHE
OMO0JIOTMYECKOT0 pa3HooOpa3us Ha 3emiie
Tema 9.3. Coneprxanne y4eOHOT0 MaTepuasia 2
buocdepa — VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u crpykrypa 6mocdepsl. Kupoe
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riio0agpHas
3KOCHCTEMA 3EMITHA

BemectBO M ero ¢yakuun. OcobeHHOCTH Omocdepsl Kak TI00aTbHONW HIKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHE M oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiectB u
OMOTreOXMMHYECKUE IHKJIBI 3JeMEHTOB (yriaepoja, aszora). 30HAIbHOCTH Ouochepsl.
OcHOBHbIE OMOMBI CYIIN

Tema 9.4. IIpodeccoHaibHO OpPHEHTHPOBAHHOE COjAep:KaHHe (coaeprkaHHe TPHUKJIATHOTO
Biusguue MOLYJIs1)
AHTPOIOTEHHBIX YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHbIE U3MEHEeHHs B Onocdepe. [1obanbHbIe
(hakTopoB Ha sKosiornueckue mpobiembl. CoCyliecTBOBaHHE NPUPOALI M uenoBedecTBa. CoxpaHEHHE
ouochepy Onopa3HOOOpa3usi Kak OCHOBa ycToWuMBOCTH Owochepbl. OCHOBAa pPAIMOHAIBHOTO
VIpaBIeHUS] TMPUPOTHBIMU pPECypcaMu M WX HUCHOJb30BaHUE. J[OCTHMKCHHS OWOJIOTHH H
OXpaHa MPHUPOJIbI
[IpakTuueckoe 3aHaTue
Ne 12 Otxonbl npousBojcTea B mpodeccun 23.01.17 Mactep 1o peMOHTY B 00CITY>KHBAHHIO
aBToMOOMIIeH
Tema 9.5. IIpodeccuoHaIbLHO OpPHEHTHPOBAHHOE cojiep:kaHue (COAepPIKAHUE MPHUKJIATHOTO
BnusiHue counanbHo- | MOIYJIst)
IKOJIOTHIECKUX 310poBbe U ero coctaBisromue. OaKTopsl, MOJIOKHUTEILHO W OTPUILIATEIIFHO BIUSIONINE HA

(akTOopoB Ha
3JI0POBBE YETIOBEKA

opraHusM denoBeka. [IpoGiiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370pOBbE 4YelOBeKa
(37eKTpOMarHUTHbIE I10JI, OBITOBas XHUMHS, W30BITOYHBIE IIYMbI, paguanus U T.IL.).
Apanrtanst  opraHu3sMma yenoBeka K - (akropam okpykatomed cpensl. [IpuHImmnsI
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. duszndeckas aKTUBHOCTh M 3JJ0POBBE.
broxumuueckne acieKThl pallMOHAIBHOIO TUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 Bnusaue abuotnueckux (akTopoB Ha yenoBeka B mpodeccun 23.01.17 Macrep no
PEMOHTY U OOCHIYXHBaHUIO aBTOMOOWJIEH (B KauecTBE TPUITEPOB, CHIDKAIOIINUX
paboTOCIOCOOHOCTh, ~ WCHOJB30BATH  YCJIOBUS  OCYLIECTBIEHHS  NMPO(EeCCHOHATBLHON
JIeSITeNIbHOCTH: IITyM, TeMIepaTypa, pusndeckasi Harpy3ka 1 T.1.)

Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBBI O0MOTEXHOJIOT UM

Tema 10.1.
Cenexmus
KaK HayKa U mpoIiecc

Copep:xanne yueOHOT0 MaTepuana

Cenekiusi Kak Hayka W Ipoliecc. 3apoKIeHHe CeleKUuu U aomectukauus. Yuenue H. U.
BaBuioBa 0 1meHTpax MHOT00Opa3vs W MPOUCXOXKACHHUS KYJIbTYPHBIX pacTeHuiu. LleHTpsI
MPOUCXOXKACHUS JTOMAIIHUX >KUBOTHBIX. CopT, mopoja, mrtaMM. COBpEMEHHBIE METOJbI
CEJICKIINH. MaccoBblit
U WHIUBUIYalbHBIH OTOOPHI B CEJNEKIIMM PACTeHUH M >KUBOTHBIX. OIEHKAa JKCTephepa.
bruskoponcTBeHHOe ckpenuBanne — MHOpuaWHT. Yncras auHusa. CKpemuBaHUE YHCTHIX

OK-01, OK-02,
OK-04, OK-07
IIK 2.1
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nuuui. ['ereposuc, mnm rubpuaHas cwia. HepoacTBeHHOE CKpelmMBaHUE — ayTOPHJIMHT.
Otnanénnas tubpuamsanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IIOJyYeHHE
OJIMILIIONJO0B. JIOCTHMKEHMSI CEIEKIIMU PaCTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOIOTUHN

buorexHonorust kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl CO3JAHUA
pekomOunanTtHoi JIHK u TpaHcrennsix opranuszMoB. Kierounas wmxeHepus. Kierounsie
KYJIbTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHE pacTeHui. KitonupoBanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U ITHYECKHUE
npo6aemsbl. MO — reHeTH4ecKH MOAU(PHUIMPOBAHHBIE OPraHU3MBI

Tema 10.3.
buorexunonoruun
B )KU3HH M PO eccuu

IIpodeccnonanibHO OPHEHTHPOBAHHOE coJepkaHue (coleprKaHue MPHKJIATHOIO
MO/1YJIfA)

OCHOBHBIE HANPaBJICHUS] COBPEMEHHON OMOTEXHOJIOTHUU B IPOPECCHOHATBHON e TETLHOCTH
YeJI0BEKA. MeTtoel OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTHYECKNX M TE€HETHYECKUX OKCIICPUMCHTOB. HpaBI/ma IIOMCKa MW aHaJInu3a
OMO’KOJIOrMYECKOH HHPOPMALIMU U3 PA3JIMYHBIX MCTOUYHUKOB (HaydHas M y4yeOHO-HaydHas
JUTEepaTypa, CpeAcTBa MaccoBor nHGopmanuu, cetb IHTEpHET U apyrue)

HpaKTI/I‘leCKOC 3aHATUC

Ne 13 Keiicel Ha aHanu3 uH(GOpPMAIMKA O HAYYHBIX JOCTHIKCHUSX B OOJIACTH TCHETUYCCKUX
TEXHOJIOTUH, KIIETOYHOI MHKEHEPHH, THILEBbIX OMOTEXHOJIOTHII.

Ne 14 3ammra keiica: mpeicTaBlieHUE pe3yJbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTaInen)

Pazgen 11. Peurenue KeiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 11.1.3.
buorexnonoruun
1 TEXHUYECKIE
CHCTEMBI

IIpodeccuonaibHO  OpHMEHTHPOBAHHOE CO/iep:KaHUe (COAep:KaHHe NPHUKJIAJAHOIO
MO/LYJIst)

Pa3Butne OMOTEXHONOTMH C TPUMEHEHUEM TEXHUYECKUX cucteM (OMOMHXKEeHepHs,
O6uonHdopmaTika, OMOHHMKA) U UX MPUMEHEHHUE B )KU3HM uesnoBeka U npodeccun 23.01.17
Macrep 1Mo peMOHTY W OOCTY>KMBAHHIO aBTOMOOWJIEH, MOUCK W aHAIW3 WH(POPMAIMH W3
pa3NUYHBIX HCTOYHUKOB (Hay4yHas W YydeOHO-HaydHas JMTEpaTypa, CPeACTBa MacCOBOH
nHpopmanuu, cetb IHTEpHET U Apyrue)

HpaKTI/I‘-ICCKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 HHQOpPMALMK O Pa3BUTHM OHOTEXHOJIOTUH C NPUMEHEHUEM
TEXHUYECKUX CUCTEM (110 MUHHU-TPYIIIIAM).

Ne 16 3ammra keiica: mpeicTaBlieHHUE pe3yJIbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
MIPE3EHTALNEH )

OK-01, OK-02,
OK-04, OK-07
IIK 2.1

Bcero:

72
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3. Ycj0Bus peajin3anui NporpaMMbl 00111e00pa3oBaTebHOI THCIUILIMH
3.1. Jlng peanu3auuud NpPoOrpaMMbl JHCHHUIUIMHBI TPeTyCMOTpeH KaOuHer «buomorumy,

OCHAIICHHBIA 000pPYIOBAaHUEM: CTOJ JIEMOHCTPAIIMOHHBIN (C paKOBHHOM, MOJABOJIKON M OTBEJICHUEM BOJIBI,
CAaHTEXHUKOH, DJIEKTPUUECKUMHU PO3ETKaMH, aBTOMATaMU aBAPHMHOTO OTKIIOYEHHUsS TOKa), Ja00paTOPHBIMA
OCTPOBHOM CTOJI (IBYXCTOPOHHHH, C 3aLIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM MOKPBITUEM, HAJICTOJILEM,
C IOJACBETKOW M 3JIEKTPUUECKHMHU PO3ETKAMM, MOJBOJKOW M OTBEJAECHHMEM BOJbl U CAHTEXHHUKOI), CTYyI
71a060paTOPHBIN MOBOPOTHBIN, PETYIUPYEMBIN IO BHICOTE.

[lepeueHb 1€MOHCTPAIMOHHOTO U JIaOOPAaTOPHOTO 000PYAOBaHUS.

JleMoHCTpalnoHHOE 000pyA0BaHKE U PUOOPHI:

—KOMIUIEKT BJIXKHBIX IIPENapaToB IEMOHCTPALIMOHHbIN

—KOMILJICKT repOapueB 10 CUCTEMAaTHKE PACTCHUH C ONPEACTUTEIbHBIMI KAPTOUKAMHU

—KOMIUIEKT KOJUIEKLIIMHA IEMOHCTPALIMOHHBIN

—1u(pOBOH MUKPOCKON OMHOKYJISPHBIN (C KaMepoil)

JlaGopaTopHO-TeXHOJOTHYECKOE 000pyAoBaHue (J1abopaTopHOE 00OpyAOBaHHUE, MPUOOPHI, HAOOPHI
JUISL OKCIIEPUMEHTA, UHCTPYMEHTHI):

—MOJIENH, MYJISKH, allIlJIMKalun

—KOMIUIEKT MOJIEIEe-aNIuIMKAalui JEMOHCTPAlHOHHBII

—KOMIUIEKT aHATOMUYECKUX MOJEJIEH IEMOHCTPAlMOHHBIN

—Ha0op MaJICOHTONIOTUYECKUX MYISDKEH

—KOMIUIEKT OOTAaHUYECKUX MOJIEIIEH 1IEMOHCTPALIMOHHBIN

—KOMIUIEKT 300JI0TMYECKUX MOJENIEH TEMOHCTPALIMOHHbBIN

—KOMIUIEKT MYJISKEH J€MOHCTPAllMOHHBII

—CKeJIeT YelloBeKa

—TOpC yeIoBeKa pa30opHBIi

—KOMIUIEKT MOJIeeit

—KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB KUBOTHBIX

—TabauIel penbedHbIe

—JIEMOHCTpPALlMOHHBIE y4eOHO-HaTJIsAHbIe TOCoOus

—KOMILJIEKT MOPTPETOB Ui 0hopMIIeHUsI KabUHEeTa

—nabopaHTcKas Jj1sl KaOnHeTa OMOJIOTUH U SKOJIOTUU

—CTOJI C ALUKaMU JJIs XpaHEeHUs/TyMOoi

—Kpecio oducHoe

—CTOJI 1JabOpaTOpHBIN MOECUHBIN

—CYUIWIbHAS MaHeNb JUJIs TOCY/ b

—1mKkad 11 XpaHeHus: yaeOHbIX TocoOuit

—1mkad A XpaHEHUS BIXXHBIX MPENapaToB, 3aUPAIONIUNACS Ha KITFOY

—1kad 71 XpaHeHust 1abopaTOPHON MOCY/IbI/TIPHOOPOB

—1a00paHTCKUIA CTOM

—CTYJI 1abOpaTOpPHBIA

—KOMIUIEKT €pIIeH I MBIThS 1a00paTOPHOI MOCY/IbI.

3.2. UaopMannoHHOe o0ecniedeHne pean3aliu MporpaMmbl
Jns peanm3anyd  MpOrpaMMbl  TUCHUIUIMHBI  OMOMMOTEYHBIM (OHA 0O0pa3oBaTeIbHON HMEET



MeYaTHBIC U/UITU JIEKTPOHHBIC YICOHUKH.

OcHOBHbIE eYaTHBIE H3TAHUS
1. buonorus. 10-11 kmacc (yriyOneHHBI ypOBEHB): YIYCOHUK /Il CpeHero odmiero oopazoBanus /

B. H. Speirun [u gp.]; mox o6mieit penakumeit B. H. SIpeirmaa. — 2-¢ m3n. — Mocksa: M3narenscTtBo
Opaiit, 2022.

2. O0yxoB, /. K. buosorus: KJIeTKH ¥ TKaHU: y4eOHOE MOCOOHE IS CPETHETO MPO(hEeCCHOHATBEHOTO
obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-¢ u3j., nepepad. u non. — Mocksa: M3gaTenbcTBo
FOpaiir, 2022. — 358 c.

3. buonorus: y4eOHMK M TpPaKTUKyM JUIs cpeqHero mnpodeccruoHanpsHoro odpasoBanus / B. H.
Speirus [u np.]; mox penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa: M3natensctBo FOpaiit, 2022. —
378 c.

DJIEeKTPOHHbIE HU3TaHUS
1. buonorus. 10-11 xmacce (yrinyOneHHBIH ypOBEHB): YUCOHHK ISl CPEIHET0 001ero oopazoBanus /

B. H. fApeirun [u gp.]; mon obmeit penakiueit B. H. fApeiruna. — 2-e uzng. — MockBa: U3naTenscTBo
Opaiit, 2022. — 357 c¢. — (Hapomnoe mnpocsemenue). — ISBN 978-5-534-15630-0. — Tekcr:
asieKTpoHHbIHN // O6pazoBatenbHast miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buonorus: ki1eTku U TKaHU: yueOHOE ocodue i cpeiHero npohecCuoHaIbHOTO
obpazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3., nepepad. u non. — Mocksa: M3naTenbcTBo
HOpaiit, 2022. — 358 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aNeKTpOHHBIH // ObpaszoBarenbHas miardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494034

3. buonorus: y4eOHMK W TpPAaKTUKyM JUIS cpegHero mpodeccuoHamsHOro odpazoBanus / B. H.
Speirus [u np.]; mox penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa: M3narensctBo FOpaiit, 2022. —
378 ¢. — (Ilpodeccuonanproe obpazopanme). — ISBN 978-5-534-09603-3. — Tekcr: 21eKTpOHHBIN //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489661

JlonoTHUTEeIbHbIE HCTOYHUKH
1. Te#inop A. buonorusi: B 3 1. T. 1/ . Teitnop, H. I'pun, V. Crayrt; nox pen.P. Conepa ; nep. 3-ro

aHri. u3n. — 14-e uzn. —M. : Jlabopatopus 3Hanui, 2022 — 454 c.

2. [TanoBa, E. M. Dkonorusi: y4eOHMK ¥ TPAKTUKYM IS CPEIHEro MpodecCHOHAITBHOTO
obpazosanus / E. U. [1aBnosa, B. K. HoBukoB. — Mocksa: M3natensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: ydenue o Owuocdepe: ydeOHOe mocoOHMe i CpPETHETO
npodeccuonansHoro obpazosanust / O. 3. Epemuenko. — 3-e u3a., mepepab. u gom. — Mocksa:
W3narensctBo FOpaiit, 2022. — 236 c.

4. bnunos, JI. H. Dkonorust: yueOHoe mocobue isi CpeAHEro MpoQecCHOHANBHOTO 00pa3oBaHus /
JI. H. bnunos, B. B. IlonskoBa, A. B. Cemenua ; mox obmeit pegakiueit JI. H. bnunoBa. — Mockaa:
N3parensctBo FOpaiit, 2022. — 208 c.

5. bproxans, @. @. IlpombinuienHas sxosnorusi: yueOnuk / @.®. bproxans, M.B. I'padkuna, E.E.
Cno6nsaxoBa. — MockBa: DOPYM: UHD®PA-M, 2022. — 208 c.

6. HecmenoBa, H. H. DKoJorusi 4ejoBeKa: Y4YeOHMK U NPAKTUKYM [UIS  CPEIHEro
npodeccuonanbHoro oopazosanus / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022. — 157 c.

7. buonorust g npodeccuid M CHEIHUATbHOCTEH TEXHUYECKOTO0 M eCTECTBEHHO-HAYyYHOT'O
npoduieil: ydeOHUK A CTyHN. yupexaeHuil cpen.npod. obpazoBanus / B. M. Koncrantunos, A. T.
Pe3anos, O. E. ®aneesa; nmoxa pen. B. M. KoncrantunoBa. — M.: U3natensckuii neHTp «Akanemus», 2023
—336.c.


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHON N CHUIITHHBI
KoHTposb 1 oneHKa pe3ynbTaTOB OCBOEHHUS 00I1e00pa30BaTeIbHON JUCIHUILIUHBI PACKPBIBAIOTCS
yepe3 JUCHUILUIMHAPHBIE PE3yNIbTaThl, HANpaBlIEHHbIE HAa (OPMUPOBAHUE OOIIMX U MPO(HECCHOHATBHBIX

KOMITIETEHIIHH 10 pa3JieliaM U TeEMaM COACpk aHus y4eOHOTO MaTepHraia.

Oo6masi/npodeccuonanbHast
KOMIIeTeH U

Pasznen/Tema

Tun OLl€HOYHBIX

MeponpusTHs

OK 01. Bribupars cmocoObl
pelieHus 3aa4

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,

OO6cyxeHue 1mo Borpocam
JCKLUH

npodecCHoHABLHOM 81 8.2 9.1-9.3. | Paspabotka rioccapust
10.2, 10.3IT-o/c, 11.1I1-0/c TecTupoBanme

VYerHbli onpoc

JIuKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBinenue  pe3ynbTaTOB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT

3amnra WHIMBUIYaIbHBIX
MIPOCKTOB
Brinonuenue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTeCTallnuun

OK 02. UcnonwszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKYCCHUS 110
COBpPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocam JE€KIHN
IIOHCKa, aHaJIu3a 7.1_7.31 8.1, 8.2, 9.1_9.3’ Pa3pa60TKa MEHTaIbHON
u b MHTEPIIPETALMH | g A1 /0 9 5[T-0fc, 10.1, gapTLI B MUHH TpyIIax
uH(pOpMaInHy, BIMIOJTHCHHE U 3aIUTa
" MH(pOPMaIOHHbIE 10.2,10.311-0/c, 11.11I-0/c 71a00paTOpHBIX paboOT
TEXHOJIOTHH IS BBITOJIHCHUS [IpencraBieHne  pe3ysbTaTOB
3a/1a4y npodeccuoHaNbHOM MPAKTUYECKHUX padoT
JESITEIIBHOCTH [TpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTalue,
MTOJITOTOBJICHHBIX 110 IIEPEUHIO
HUCTOYHUKOB,
PEKOMEHTIOBAaHHBIX
MpenoaaBaTeneM
OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHME IO BOIIPOCaM
B3aHMO/ICHCTBOBATh U | 43 5.1-54,6.1-6.3, 7.1-7.3, | JIeKUuH
paboTtatb B KOJUICKTHBE | 8.1, 8.2, 9.1-9.3, [IpencraBnenue pe3ynbTaTOB
KOMaH/Ie 9 4M-0/c. 9.5M-0/c. 10.1 | MPAKTHYECKHX pabot
; ' " | amuTa TBOPUECKUX paboT
10.2, 10.3IT-o/c, 11.111-0/c Sammura BBy ATBHBIX
MTPOCKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | Ob6cyxeHue mo Bompocam
COXpaHEHHIO OKpyxaromen | 4,1-4.3, 5.1-5.4, 6.1-6.3, | IeKuuu
Cpefbl, pecypcocOepeskeHHIo, Paspabotka rioccapus




MPUMCHSITh 3HAHUS
00 M3MEHEHMH  KJIMMarTa,
TIPUHITUTIBI OCpEIKITUBOTO
MPOU3BOJCTBA,  APPEKTUBHO
JIECTBOBATE

B YPE3BBIYAMHBIX CUTYALUAX

7.1-7.3, 81, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

3anoJyiHeHHe
TaOJIAILL
TectupoBanue
VYerHbli onpoc
JIMKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocrosiTelbHas paboTa
[IpencraBinenue  pe3ynbTaTOB
MPAKTUYECKUX paboT
KoHTponbHbIE paOboThI

3amuTa TBOPUYECKHUX padoT
3amura VH]IMBUTyaJIbHBIX
MIPOEKTOB

Brimonnenune 3amanuit
MIPOMEKYTOUHOM aTTeCTaluu

CpPaBHHUTCIIbHBIX

K 2.1

9.411-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxenue o Bompocam
JEKLHNH

PaspaboTtka rioccapus
3anoJIHEHUE  CPAaBHUTEIIbHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIuKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX paboT
KonTponbHble paboThl

3amuTa TBOpUYECKHUX padoT
3ammra WHJIMBUTYQJTBHBIX
MIPOEKTOB

Brinosnnenue 3aganuit
MIPOMEKYTOUHOMN aTTECTalluu




