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Pabouas nporpamma yuebHoro npeamera YII.13 buonorus paspaborana
B COOTBETCTBHUU CO CIEAYIOIMMMHU HOPMATUBHBIMU JOKYMEHTaMMU:

- Oepaepanbhblil 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit denepanum» OT
29.12.2012 N 273-03;

- Ilpuka3z MunuctepctBa obpazoBanus u Hayku Poccuiickoit denepannn
ot 17 mast 2012 1. Ne 413 «O06 yTBepxkaeHnn (heaepabHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHapTa CPEAHEro 001Iero 00pa3oBaHUs» C U3MEHEHUSIMU
U JonoNHeHUsIMU oT: 29 nexabps 2014; 31 mexabps 2015 r., 29 urons 2017 r.,
11 nexadbps 2020 r., 12 aBrycra 2022 r.;

- IluceMo MunuctepctBa o6pazoBanusi u Hayku Poccun ot 17.03.2015
N 06-259 «O nampaBnenuu AOpaOOTaHHBIX PEKOMEHIAIUN IO OpTaHU3alNN
NOJlydYEeHUsI CpeaHero obOmero oOpa3oBaHUs B MpeAesiax  OCBOCHMS
00pa3oBaTEIbHBIX MPOrPAMM CPEIHET0 MpodecCuoHaIbHOTO O0pa3oBaHUS Ha
0a3e OCHOBHOro 00mero oOpa3oBaHMs C y4eTOM TpeOOBaHUN (enepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TMoOJydaemou mpodeccun
WJIH CIIELMAIIBHOCTU CPEIHETO NMPO(EeCCHOHATBHOTO 00pa30BaHUs»;

- [Tucemo MunucrepctBa npocsetnienust Poccuu ot 20.07.2020 Ne 05-772
«O HamnpaBlIEHUN UHCTPYKTUBHO-METOIMYECKOTO MUCHMaY;

- IIpukaz MununcrepcrBa npocsemenuss Poccun ot 22.03.2021 Ne 115
«O0 ytBepxkaenuu [lopsinka opraHu3ainuu U OCYIIECTBICHHS 00pa30BaTEIbHON
NEeATEIbHOCTH 10 OCHOBHBIM  0OIIEOOpa30BaTENbHBIM  IIpOorpaMmaM -
oOpa3oBaTeNbHBIM IpOrpaMMaM HayallbHOTO OOILEro, OCHOBHOTO OOILEro H
cpenHero obmiero oOpa3oBaHus» (3apeructpupoBaH B Muntocte Poccun
20.04.2021, peructparmonnsiit Ne 63180);

- IIpuka3z MunuctepctBa npocserieHus PO ot 24.08.2022 Ne 762 «O6
yTBepxkaeHun llopsiaka opraHuzanumyd M OCYIIECTBICHHS 0Opa3oBaTEIbHOM
NeATETbHOCTH 1o o0Opa3oBaTeIbHbIM nporpaMmmam CpEIHEro
npo(hecCHOHATBHOTO 00pa30BaHUsY;

- [Ipuxa3 MunucrepcrBa npocsenieHus PO or 18 mas 2023 r. N 371



"O6 ytBepxkeHuu (enepanbHO 00pa30BaTENbHON MPOTrpaMMBbl CPETHETO
oOmrero oopazoBaHus";

- Ilpuka3z MunucrepcrBa npocsenienuss Poccun ot 27.12.2023 Ne 1028
«O BHECEHUHU U3MEHEHUHN B HEKOTOPBIE MPpUKa3bl MUHUCTEPCTBA OOpa30BaHUs U
Hayku Poccuiickon @enepanmn m MunucrepcrBa npocsemenus Poccuiickoi
®enepanuu, kacaromuecs (QpenepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB OCHOBHOTO  oO0miero oOpa3oBaHHUsT M  CpEJHEro  oOIIero
oOpa3zoBanusi»  (3apeructpupoBan B  Muntocre Poccum  02.02.2024,
peructpannonubiii Ne 77121, Berynaet B cuity ¢ 01.09.2024);

- IIpuka3 MunucrepctBa npocsenieHus Poccun ot 01.02.2024 Ne 62 «O
BHECEHHH HW3MEHEHUN B HEKOTOphIE MpHKa3bl MHHHUCTEPCTBA MPOCBEILICHUS
Poccuiickoii  ®@enepanum, Kacaromuecs (eaepadbHbIX  00pa30BaTEIbHBIX
MporpaMM OCHOBHOT'O OOIIIET0 0Opa3oBaHUs U CPEIHETO O0IIero 00pa3oBaHU
(3apeructpupoBan B Muniocte Poccun 29.02.2024, peructpanuroHHbiii No
773780, crynaet B cuity ¢ 01.09.2024);

- ITpuka3z Munucrepcrsa npocsenienus Poccun ot 19.03.2024 Ne 171 «O
BHECECHMHM H3MEHEHUI B HEKOTOpBIE MpHUKa3bl MUHHCTEPCTBA IPOCBEILICHUS
Poccuiickoit  ®enepauuu, kacaromuecs (enepaibHbIXx 00pa30BaTeNbHbBIX
MporpaMM HaudyaJIbHOTO O0IIero oopa3oBaHuUsi, OCHOBHOIO 00IIero oOpa3oBaHuUs
U cpeAHero oouiero oOpasoBaHus» (3apeructpupoBaH B Muniocte Poccuu
11.04.2024, peructpaunonnsiii Ne 77830, Bctynaet B cuity ¢ 01.09.2024);

- @®I'oC CIIO Ilo mnpodeccun 19.01.19 Anmnaparuuk-omnepaTop
IIPOU3BOJACTBA IPOAYKTOB IHUTAaHHUS M3 JKUBOTHOTO  IPOMCXOXKICHHS,
yTrBepkieHHbIN [Ipukazom MunucrepcTsa npocsemienust Poccuun Ne 958 ot 10
HOs10ps 2022 ropa;

- OcHoBHas mpodeccuoHainbHas oOpa3oBaTeiabHas MporpaMma 1o
npodeccun 19.01.19 Annaparunk-oneparop Npou3BOJICTBA MPOAYKTOB MUTAHUS
U3 )KMBOTHOTO MPOUCXOXKACHUS, YTBEpKIAEHHAsI pukazom aupekropa [AIIOY

HCO «HKIIITull» ot 29.08.2025 r Ne 290:;



- Pabouas nporpamma Bocniutanus I'AIIOY HCO «HKIITull» x OIIOIT
no npodeccun 19.01.19 AnmapaTymk-ornepaTtop MNPOU3BOJACTBA IPOJTYKTOB
MTUTAHUS U3 )KUBOTHOTO TIPOUCXOKICHUS,;

- [lpumepHas pabouasi mporpamMma oO1Ie00pa30BaTeIbHON JUCIUTUTMHBI

«buonorus» AnAg  mpodeccHOHANbHBIX  00pa30BaTENbHBIX  OpraHU3aIUH,

yTBEpKIeHHAs! MPoToKoJIoM Ne 14 ot 30.11.2022 r. ®T'BOY AI10 UPIIO;

Opranuzanus pa3paboOTUHK: ['ocynapcTtBeHHOE ABTOHOMHOE
npodeccuoHanpHoe o0pas3oBaTenbHOE yupekaenne Hoocubupckoin obmacTtu

«HoBocuOupcKuii KoUK MUIIEBOM MPOMBIIIJIEHHOCTH U MEPEPadOTKID)

CocraBurenu: TpopumoBa Huna AnekcannpoBHa, IpenojaBaTeslb IEPBOM
KBaIM(pUKaMOHHON Kateropuu; Bepuna Hpuna CepreeBHa, mnpernoaaBaTeib
BBICILICH KaTErOpuu

CoryiacoBaHo

Meroauct / /

Paccmorpeno na 3acemanmm IILK 001meobpa3oBaTenbHbIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO HANIPABIICHUS U COLIMAJIbHO-TYMAHUTAPHBIX JUCHUIUINH

npotokos Ne 1 o1 29.08.2025 1.

[Ipencenarens KOMUCCUU /FO.A .EBTiO1I1€HKO/
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHA ITPOT'PAMMBbBI
YUYEBHOI'O IPEJIMETA VII. 13 BUOJIOTUA

1.1. Mecto yueOHOro mpeaMera B CTPYKType OCHOBHOW
00pa3oBaTe/IbHOI MPOTrPAMMBI

VYueOusiii npeaqmer YII. 13 buonorus sBisercs o0s3aTenbHON YaCThIO
00111e00pa30BaTeILHOrO UKIA Y4eOHOTO MIaHa OCHOBHOW MpodeccnoHaNbHOM
obpazoBarensHoil porpammel CI1IO (OIIOIT CIIO) B cootBerctBUu ¢ GI'OC
CIIO mo nmpodeccun 19.01.18 AnmapaTduk-oneparop MpoU3BOACTBA MPOTYKTOB
HNUTAHUSI U3 PACTUTEIBHOTO ChIPbSI

1.2. Hean u nuianupyembie pe3yibTaThl 0CBOCHHS MpeAMeTa

1.2.1. Heaun npeamera

Copepxanne mporpamMmbel ydyeOHoro mnpeamera YII. 13 buonorus
HAIpPaBIIEHO HA JOCTI)KCHUE CIEIYIOIINX IIeTeH:

- dopMupoBaHrHe y CTYIOEHTOB IMPEACTaBICHUS O CTPYKTYpHO-
(YHKIIMOHAJIBHOW OpraHU3alluy >KUBBIX CHUCTEM PA3HOIO paHra Kak OCHOBBI
NPUHATHAA PEHICHWA B OTHOIIEHWH OOBEKTOB KUBOW TMPUPOABI U B
IIPOU3BOJICTBEHHBIX CUTYALHUIX;

- (opMHpOBaHME TOHMMAHUS CTPOEHUS, MHOIrooOpasusi u
0COOEHHOCTEH KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3AINH, 3aKOHOMEPHOCTEH
IpOTEKaHusi OMOJIOTMYECKUX MPOLECCOB U SBJIECHUN B OKpYyXKarollew cpene,
[EJOCTHOW HAyYHOW KapTUHBI MHpa, B3aUMOCBSI3M W B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

- pa3BUTUE YMEHHUS ONPEIENATh JKUBbIE OOBEKTHI B MPUPOJE;
IPOBOANTH HAOMIOJEHUS 3a SKOCHCTEMaMH [JIsl BBISBICHUS €CTECTBEHHBIX H
aHTPOTOTeHHBIX U3MEHEHUN, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUI;

- dopmupoBanue HaBBIKOB IPOBEACHHUS IPOCTEHIINX
OMOIOTHYECKHUX AKCIIEPUMEHTAIBHBIX UCCIICOBAHUA C COOIIOJCHUEM MPaBUII
Oe3omacHoro obparieHust ¢ 00beKTaMu U 000pyI0BaHUEM;

- pa3BUTHE YMEHHUs HCIOJIb30BaTh HHQPOPMAIMIO OHUOJIOTHYECKOTO

XapakTepa U3 pa3INIHbIX HCTOYHUKOB;



- dbopMHpOBaHHWE YMEHUS TPOTHO3UPOBATH IMOCIEACTBUS CBOEH
NEATEIbHOCTH TI0 OTHOUIEHUIO K OKpY)Kawllel cpene, COOCTBEHHOMY
3JI0pPOBBIO; 0OOCHOBBIBATH U COOIIOAATH MEPHI MPOGUITAKTHKY 3a00ICBaHUII;

- dbopmHpoBaHue MTOHUMAHUS 3HAYMMOCTH TOCTUKEHUN
OMOJOrMYECKON HayKH M TEXHOJOTUWA B MPAKTUYECKON EATEIbHOCTH YEJIOBEKa,
Pa3BUTHS COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH.

1.2.2. IlnanupyemMblie pe3yJbTATbl OCBOEHHSI Y4eOHOI0 NpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

PesynpraTom ocBoeHust yueOHoro mpeamera YII. 13 buomorus Ha
YpOBHE CpenHero obmiero oOpa3oBaHMs B COOTBETCTBHUM C TpeOOBaHUSMU
®I'OC CIIO sBnsieTcst GOpMUPOBAHUE U PA3BUTHE COOTBETCTBYIOIIMX OOIIMX

komriereHnuit (qanee OK) u npodeccuonanbubix komnereHui (nanee [1K).






Konx u HammeHoBaHue
bopmMupyeMbIX
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl OCBOCHHS y4eOHOTO MpeaMeTa

O06mmme

[IpenmeTtHbie

OK 01. Beibupats crocoobt

perieHus 3a1a4
npohecCHOHATBLHOM
JeSTEIbHOCTH
MMPUMCHHUTCIIbHO K

pa3JIN4YHbIM KOHTCKCTaM

JIngHOCTHEIE PE3YIbTAThI TPYAOBOI'O BOCIIUTAHUA:

FOTOBHOCTh K  TPYyIdYy, OCO3HAHHUE  I[IEHHOCTH
MacTepCTBa, TPYIOII00UE;
TOTOBHOCTb K aKTHBHOM JESATSILHOCTH

TEXHOJIOTUYECKOW M COLHMAJIBHOM HaIPaBICHHOCTH,
CIHOCOOHOCTH WHUIIMUPOBATh, MJIAHUPOBATH u
CaMOCTOSITEJIbHO BBIMOJIHATH TAKYIO A€ATEIIBHOCTD;

ChopMupoBaHHOCTh 3HAHUN O MECTE€ U POJIM OMOJOTHH B CHUCTEME
HAYYHOTO 3HaHUS; (PYHKIMOHAIBHOW TPAMOTHOCTH YEIOBEKa JUISI
peleHHs )KU3HEHHBIX TPOOIIeM.

CdhopMupoBaHHOCTH YMEHUS pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATAIONIMX OMOJOTUYECKHX TEPMUHOB M TIOHSTHIA: JKU3HB,
KJIeTKa, TKaHb, OpraH, OpPraHW3M, BHUJ, MOIYJALHUSA, 3KOCUCTEMA,
ouoneHo3, ornochepa; MeTaboIM3M (OOMEH BEIIECTB M MIPEBPALICHIE

MertanpeameTHble pe3ysbTaThl 0a30BBIX JOTMYECKHUX | DHEPTHHM), TromeocTad  (caMoperyssmus), OuocuHTe3  Oelka,
JICUCTBU: CTPYKTypHasi  OpraHM3alusi JKUBBIX  CHCTEM, JIHCKPETHOCT,
BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBATH | CAMOPETYJIALIMA, CaMOBOCHPOU3BEICHUE (pertpoykius),
COOTBETCTBUE PE3YJIbTATOB IIEJISAM, OLICHUBATH PUCKHU | HACIEACTBEHHOCTh, HW3MEHYHMBOCTH, JHEPrO3aBUCUMOCTb, POCT U
IMOCIICACTBUI JCITEIALHOCTH. pa3BUTHE, YPOBHEBAsI OpraHU3aIus.
MeranpeameTHbie pe3yJIbTaThl 6a30BbIX | ChopMUpOBaHHOCTH YMEHHUS pacKpbIBaTh coaepKaHue
HUCCIENOBATENBCKUAX ICMCTBUI: OCHOBOTOJIAraloiux OMOJIOTHUYEeCKUX TEOPUN U TUIIOTE3: KIETOUHOM,
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY | XpOMOCOMHOM, MYTAIlMOHHOM, 9SBOJIIOIMOHHOW, MPOUCXOKIACHUS
IIOUCKY METOJOB PELIEHUs MPAKTUYECKUX 3alad, | )KU3HU U YeIOBeKa.
MIPUMEHEHUIO PA3JIMYHbIX METOJAO0B O3HAHUSL.
OK 02. Hcnonbs3oBath | JINUHOCTHBIE pe3yabTaThl TPYAOBOTO BOCIIUTAHUS: ChopMHpOBaHHOCTh yYMEHHUS PACKPHIBATH  OCHOBOIIOJIATAIOIIHE
COBpPEMEHHBIE CpelIcTBa | TOTOBHOCTh M CIIOCOOHOCTP K OOpa3oBaHHUIO U | OMojoruueckne 3akoHbl W 3akoHoMepHocTH (I. Mennens, T.
MOKMCKa, a”HaJm3a U | caM0oOOpa3oBaHHI0O Ha TMPOTSHKEHUU Beed ku3Hu; | Moprana, H.W. BasumoBa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
WHTEpIpeTauu HWHTEpEC K pa3uuHbIM chepaM MnpodecCHOHATBHOM | TPAHUIIBI UX PUMEHUMOCTH K KUBBIM CHCTEMaM.
uH(pOopMaIuu U | ACITENbHOCTH, YMEHHE CcOBepllarh OcOo3HaHHBIHN | [IpuoOpeTeHne ompiTa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO
uH(pOpMallMOHHbIE BbIOOp Oyaymied mnpodeccum U peaqu30BbIBATh | MO3HAHUS, MCIOJIb3YyEeMbIX B OHOJOTMU: HAOIIOACHHUS U OMHCAHUSA
TEXHOJIOTUH JUISL | COOCTBEHHBIC KU3HEHHBIC IJIaHBI. JKHUBBIX CHCTEM, IIPOLIECCOB U SIBJIEHUW; OpPraHU3alUd U MPOBEACHUS
BBITIOJTHEHHS 3aga4 | MeranpeameTHbIe pe3yJIbTaThI paboTsl C | OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS THIIOTE3, BBISIBICHUS
npodecCHoHaNBHOM nH(popMaIueH: 3aBUCHUMOCTH MEXKIYy HCCICAYeMbIMA BEITUYUHAMU, OOBSCHEHHS
JIeSITeTbHOCTH BJIQJIETh HABBIKAMH TIOJYYCHHS WH(OOpPMAIMU U3 | TIOJYYCHHBIX PEe3ylIbTaTOB W (OPMYJHMPOBAHUS BBIBOJIOB C
HCTOYHHUKOB  PpAa3HbIX  THUIIOB,  CaMOCTOSITEJIBHO | MCIIOJb30BAHUEM HAYUYHBIX IIOHITUH, TEOPUN U 3AKOHOB.

OCYHICCTBIIATL IMOMCK, aHAJINW3, CHUCTECMATU3aAlUI0 U
HHTCPpIPCTALUTIO I/IH(i)OpMaI_II/II/I Pa3JIMIHbIX BUIOB U

C(l)OpMPIpOBaHHOCTI) YMCHHA BBIACIATE CYHICCTBCHHLIC ITPU3HAKU
BUPYCOB, KIJICTOK TIIPOKAPUOT U SYKAPHUOT, OAHOKJICTOYHBIX WU




(dhopM mpeIcTaBICHHUS,

UCIIOJIB30BAaTh  CPeACTBa  MHGOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pCeIICHUHN
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpTraHU3aIMOHHBIX 33734 C COONI0IEHNEeM TpeOOBaHMHA
OPrOHOMHUKH, TEXHUKH 0€30IIaCHOCTH, TUTHCHHBI,
pecypcocOepekeHusl, MPaBOBBIX W ITUYECKUX HOPM,
HOPM MH(pOPMALMOHHOW 0€301aCHOCTH;

MHOTOKJICTOYHBIX OPTaHW3MOB, BU0B, OMOTEOIIEHO30B U 3KOCHCTEM;
0COOEHHOCTH TPOIIECCOB 0OMEHA BEIIECTB U MPEBPALICHUS YHEPTUN
B KJIETKE, (DOTOCHHTE3a, IUIACTUYECKOTO M YHEPTETUIECKOTO 0OOMEHa,
XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIOJJOTBOPEHUS, pa3BUTHI U
pa3MHOXKEHHUS, VH/IUBUYAIEHOTO pa3BUTHSA opranusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO OTOOpa,
BUJ000pa3oBaHusi, MNPUCHOCOOJICHHOCTH OPraHU3MOB K cpele
OOWTaHUs, BIUSHHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOTCHHBIX

BJIaJIETh HABBIKAMU  pAacClO3HABaHMsSI M 3aAIIUTHI | K3MEHEHUHN B DKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB
nHpopManuyu,  HMHPOPMAIMOHHON  OE30MACHOCTH | M IIPEBpaIllCHHE SHEPTHH B Onochepe.
JIMYHOCTH. CdopMHpOBaHHOCTh YMEHUS MPUMEHATH MOJTYUYEHHbIE 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JUIS MPUHITUS
IIPAKTUYECKUX PpEIICHWH B IIOBCEJAHEBHOM JKU3HM C LENIbIO
obOecrieueHrss 0€30MaCHOCTH  CBOETO  370POBbsI U 3/10pPOBbA
OKPY>KaIOIIUX JIFOJCH, COOIIOACHUS 30pOBOTO 00pa3a KU3HU, HOPM
IPaMOTHOTO TIOBEICHUS B OKpYXKawoIled MPUPOAHON cpere;
MMOHUMaHWE  HEOOXOAMMOCTH  HCIOJB30BAaHUS  JIOCTHXKEHUI
COBPEMEHHOM OHOJOrMM M OHOTEXHOJOTHH Uil pPaLUOHAIBHOTO
MIPUPOIONOJIB30BAHUS.
OK 04. O¢ddextuBHo | JInuyHOCTHBIE  pe3ynapTaThl  LEeHHOCTH  HayyHoro | C(hopMUpPOBAaHHOCT YMEHMsI pellaTh OHOJOTMYECKHE 3aJauH,
B3aMMOJIEIICTBOBATH U | IO3HAHUS: COCTABJIATh T€HOTUIIMYECKHE CXEMbl CKPEUIMBAHUS JUIS Pa3HBIX
paboTaTh B KOJUIEKTHBE M | OCO3HAHME  LIEHHOCTH  HAy4YHOM  JeSTENIbHOCTH, | TUIIOB HACJEJA0BAaHUS NMPU3HAKOB Y OPraHU3MOB, COCTaBISTh CXEMbI
KOMaHze TOTOBHOCTB OCYILIECTBIIATh IIPOEKTHYIO U | IEpeHoca BEIECTB M DHEPIUM B DJKOCHCTEMax (LEnu IHTaHusf,
HCCIIEIOBATENbCKYIO JI€ATE€IbHOCTh UHIMBUYaJIbHO U | MUIIEBBIE CETH).
B IpyIIIe.
MeTtanpeamMeTHble pe3yIbTaThl OOIICHUS:
OCYILIECTBISATh KOMMYHHUKallMM BO BceX cdepax
KH3HH,
BIAJIeTh  PAa3MUYHBIMU  CIIOCOOaMU  OOUIEHHS H
B3aHMOJCHCTBUS;

PA3BCPHYTO U JIOTUYHO HU3JIaraTb CBOK TOYKY 3pCHHUA C
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HCII0JIb30BAHHUECM A3BIKOBBLIX CPCACTB.

OK 07. CogeicTtBoBaTh
COXPaHEHHUIO OKpYKarolei
Cpenpl,

pecypcocOepereHuIo,

OpUMEHATh  3HaHUSA 00
U3MCHCHUU KIIUMaTa,
TIPUHITUITBI OEpEIKITMBOTO
IPOM3BOJICTBA, IPPEKTUBHO
efcTBOBATH B

LIpG?)BI)ILIEII;'IHI)IX CUTyalusax

JInaHoCTHBIE pe3yNbTaTh HKOJIOTMYECKOTO
BOCIIUTAHUA:

cOPMUPOBAHHOCTh ~ 3KOJOTUYECKOW  KYJIBTYDHI,
IIOHUMAaHHUEC BIIUSHUA CONUAJIBHO-O3KOHOMHNYCCKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOMN
Cpelpl, OCO3HaHUE r7100aIbHOTO Xapakrepa
HKOJIOTHUECKUX MPOOIIEM;
IUIAHUPOBAaHUE U OCYLIECTBIICHUE
OKpy)XamlIlel cpere Ha OCHOBE
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;
aKTUBHOE HENpUATUE ACUCTBUI, MPUHOCAIINX BpEJ]
OKpY>Karollen cpere;

yMEHHE POTHO3UPOBATh
9KOJIOTMUECKHUE  TIOCIIEICTBUS
NEHCTBUI, IPEIOTBpALLATh UX;
paciiup€HUE OIbITa ACATCIbHOCTU DKOJIOTHUECKOH
HaIpaBJIE€HHOCTH.

JNEUCTBUII B
3HAHUI Leneu

HeOJ1aronpusTHhIE
IIPEANPUHUMAEMBIX

ChopMupOBaHHOCTh YMEHHUI KPUTUYECKH OLICHHBATh MH(OpMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIOUIYIO0 IICEBJOHAYYHBIE
3HaHUSI W3  Pa3IUYHBIX  HWCTOYHHUKOB  (CpeACTBa  MacCOBOH
nH(pOpMaINY, HAYYHO-TIOMYIJISIPHBIE MaTePHaIbl); UHTEPIPETHPOBATH
ATHYECKUE aCTEKThl COBPEMEHHBIX WCCICIOBAaHHA B OHOJIOTHH,
MCAUIIUHE, 61/IOTCXHOJIOI‘I/II/I; paccMaTpuBaThb FJIO6EUIBHLI€
AKOJIOTUYECKUE MPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH I10
OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO.

CdopmMupoBaHHOCTh YMEHUN CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE
U YCTHBIC COOOIICHHSI Ha OCHOBE OMoOJorudeckoil mHpopmamuu u3
HECKOJIPKUX HCTOYHHMKOB, TPAMOTHO HCIOJb30BaTh MOHATUHHBIN
anmnapaT OMOJIOTHH.

[NIK  1.1.  Ilpou3BoguTh | FOTOBHOCTH K  TpPydy, OCO3HaHHE ILIEHHOCTH | CQOPMUPOBAHHOCTh 3HAHMM O MECTE€ U POJM OUOJIOTMH B CHCTEME
TEXHUYECKOoe 00CTyKMBaHUE | MAacTepPCTBa, TPYIOIO0HE; HAY4YHOTO 3HaHUS; (PYHKIMOHAIBHOW TPaMOTHOCTH YEIOBEKa JUIs
TEXHOJIOTHYECKOTO pelIeHNs KU3HEHHBIX Po0JIeM;

o0opymoBaHus npu

IIPOU3BOJACTBE  NPOAYKTOB

NUTaHWs U3 MOJIOKa

B COOTBETCTBUU c

JKCIUTyaTalluOHHOU

JIOKYMEHTAIUEH.

[IK 1.2. BbInonHATE | OBNasieHue HaBBIKAMU — y4eOHO-MCCIIE0BATENbCKOM, | COPMUPOBAHHOCTh YMEHUS MPUMEHSTH IMOJyYeHHbIE 3HAHUS IS
TEXHOJIOTMYECKHUE OIepaluy | MPOEKTHOM U COLNUAIBHOMN IESTEIbHOCTH. 00BsICHEHUS! OMOJIOTUYECKUX IMPOLIECCOB U SBICHUH, JUIS MPUHITUS
IIPOU3BOJACTBA  NPOAYKTOB | OCO3HAHUE  LIEHHOCTM  HAy4HOW  JCATENBHOCTH, | IPAKTUYECKUX PEIIEHUHA B IOBCEAHEBHOM JKU3HM C LENbIO
NUTaHUS W3  MOJIOYHOTO | TOTOBHOCTh OCYUIIECTBJIATh MTPOEKTHYIO u | obecrieyeHUs OE30MACHOCTH  CBOETO  3JI0pPOBbS M 3J0POBbS

ChIpbd B COOTBCTCTBHUU C

HCCICAOBATCIILCKYO ACATCIbHOCTh MHAWBUAYAJIBHO U

OKPY’KaIOIIKX JII0AeH, cOOII0eHHUs 310pOBOr0 00pa3a KU3HU, HOPM
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TEXHOJIOTHYECKUMU
UHCTPYKLHUSMHU.

B IpYIIIIE.

rpaMOTHOTO TMOBEJACHUS B OKPYKAIOWIEH NPUPOJHON CpEIE;
NOHUMAaHUE  HEOOXOAMMOCTH  WCIIOJIB30BAHUS  JOCTHIKCHUM
COBPEMEHHOW OHOJOrMM M OMOTEXHOJOTHH [UIi PAaLMOHAIBHOTO
IPUPOIOTIONIF30BAHUS
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2. CTPYKTYPA U COAEP/) KAHUE YYEBHOT' O IPEJMETA
2.1. O0bem yueOHOro nmpeaMeTa M BUbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bbem B yacax

O06nem oOpa3zoBaTebHON TPOrpaMMBbl Y4€OHOTO MpeaMeTa 200
B T.U.

1. OcHoBHOe conepkaHue 133
BT. U..
TeopeTuiecKkoe o0ydeHue 66
MIPaKTUYECKHUE 3aHATHS 53
1a00paTOPHBIE 3aHATHS 14
[TpodeccnonambHO-OPHEHTUPOBAHHOE COJIEPIKaHKE (COIepIKaHuEe 16
MPUKJIIATHOTO MOJTYJISA)
B T.U.
TEeOopeTu4ecKoe o0ydyeHue 4
MPAKTUYECKHUE 3aHSITUS 10
1a00paTOPHBIE 3aHATHS 2

2. CamocrosiTenpHas paboTa 00ydJaronierocs 67
[TpomexyTouHas aTTectanus B popme sK3aMeHa 18
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2.2. TemaTuveckuii J1aH U coAepkanue yueoHoro npeamera YII. 13 buosnorus

OGBbeM 9acoB Kozt
HaunmenoBanue Copneprxanue yueOHOT0o MaTepuaa, 1abopaTopHbIe M MTPAKTUYECKHIE 3aHATHS, KOMITETEHIIHIA,
pas3ziesnoB U TeM KOHTPOJIbHBIE pabOThI, CAMOCTOSATENIbHBIE PAOOTHI pe3yabTaToB
I OCBOCHUS
T3 CP
3
1 2 3141|565 6
Paznen 1. Kiierka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA KUBOTO 16 | 12 | 12
Tema 1.1. OcHoBHOE co/lep:KaHue 2
buoJjiorus kak Teopernueckoe o0yueHue: 2
HayKa. buonorus kxak nHayka. CBs3p OMONOTMM C APYTMMU HayKaMu: Ouoxumusi, Ouodusuka, OUOHHKA, OK 02
redHoreorpadus u ap. Ponp u mecro Ouonoruun B (HOpMHpPOBAaHMM COBPEMEHHOW HAyYHOW KapTHUHBI
Mupa. 3HayeHue OMoJorMuecKux 3HaHWi. Mctopus Ouonoruu. 3HadeHHWE LUTOJOTMM JJIsl Pa3BUTHUSA
OMOJIOTWUY U TO3HAHHS TPUPOABI. MEeTOAbI MUTOJOTHH: MHUKPOCKOIHUS, XpoMartorpadus, anekrpodopes,
METOJ MEUEHHBIX aTOMOB, U (depeHnalIbHOe HEHTPUPYTUPOBAHUE, KYJIbTypa KIETOK.
Tema 1.2. OcHoBHOE coaep:xaHue 2
Oobmas Teoperuuyeckoe o0yueHue: 2
XapaKTePUCTHK _ OK 02
Pa3nooOpazue O6uocucrem. Opranuzanys OMOJOTMUYECKUX CHUCTEM. YPOBHH OpPraHU3aldyd OMOCUCTEM:
4 JKU3HH MOJICKYJISIPHO-TEHETUYECKUH, OPraHOMJAHO-KJIETOYHBIN, OpraHW3MEHHBIH, MOMYJIAUOHHO-BUIOBO,
9KOCUCTeMHBIN, Ounochepusiii. Hayku, usydaromue Ouoirnueckue OOBEKThI Ha Pa3HBIX YPOBHSIX
opranuzanuu >ku3HU. OOmas XapakTepUCTHKAa JKHM3HM, CBOMCTBAa KHUBBIX cHcTeM. Ilpomecchsl,
MIPOUCXOAIINE B OMocucTeMax
Tema 1.3. OcHOBHOE cojiep:KaHHe 6
buosornyeckn T - . OK 01, OK
eopeTHyecKoe 00yuyeHue: 2




BasKHbIE XWMHYECKUH COCTaB KJIETOK. HeopraHwdyeckue BeIIeCTBAa KIETOK, HMX OHMOJOTHYECKas pOJib. 02, OK 04

XHMHYCCKHE Opranuyeckue BelecTBa KJICTKU. buonornueckue noiauMepsl. benku, cTpykTypa 1 GyHKIUU OETKOBOM

COeTMHeH ST MOIIEKYJIbL. @DepMeHThI, NPUHLIUI UX JCHCTBUS. YTJIEBOJIbI, HX U6I/IOJ'IOFI/I‘I€CKI/IC bysukun. Jlunuael,
obmmii  TaH crpoeHus. [uapodunsHO-THApodOoOHBIE cBoiicTBa. Krnaccudukamuss IUIHIOB.
buonornueckue ¢pynkimu munuaos. AT®. Crpoenue monekyast AT®. buonornueckue Gpynkiun ATO.
IIpakTuyeckue 3aHATHS:
IIpakTnueckoe 3ausaTue Nel Ponpb GenkoB, yriaeBoI0B U )KUPOB B OpraHU3MeE YeJIOBEKa. OK 01, OK
BurtaMuHbl 1 OMOJOTHYECKH aKTUBHbBIE J00aBKU, UX 3HAYEHHUE B KU3HU OpraHu3Ma uyesnoBeka. [ uno- u 02. OK 04
aBUTAMUHO3Bl W WX mocienctBus. IIpemocraBieHne YCTHBIX COOOHICHWM C Mpe3eHTaIuei, ’
[IO/ITOTOBJIEHHBIX [0 MEPEYHIO HCTOUHUKOB, PEKOMEH/JOBAHHBIX [IPENOJaBaTelIeM
JlaGopaTopHble 3aHATHSA:
JlabopaTopnas padora Nel «Onpenenenne Butamuaa C B IPOAYKTaxX MUTAHUS
[TonrotoBka BapHaHTOB OIbITa, HAOMIOJEHUE 32 KAYECTBEHHBIMU pEaKIMSIMH, 3aMOJIHEHUE padoueii OK 01. OK
TaOJUIIBI, HHTEPIIPETAIHSI HAOII0JaeMBIX SIBJICHUH, (HOPMYyITUPOBaHHE BHIBOJOB ’
JlaGopatopHnas padora Ne2 «'napoduibHO-THAPOPOOHBIE CBONCTBA JIUITUIOB) 02, OK 04
[TonroroBka BapHaHTOB OIbITa, HAOMIOJEHHE 3a KaYECTBEHHBIMU pEaKLMSIMHM, 3aloJIHeHUE padoueit
Ta0JIUIIbI, UHTEPIPETAIHs Ha0II0JaeMbIX BIEHUH, POpMYIHpPOBAHUE BHIBOJOB

Tema 1.4. OcHoBHOeE coaep:xaHue

CrpykTypHO-

GyHKIHOHATLH Teoperuueckoe od0yueHue:

asl Oprauu3anmst | Kperouynas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHbBIE MOJOKEHHS COBPEMEHHOM

KJIETOK KJIETOYHOW Teopuu. THMbl KIETOUYHOM OpraHu3aluu: NPOKAPUOTUYECKUH U IYKAPUOTUUYECKUM. OK 01. OK

v v o 9
CpaBHuTeNbHAsA XapaKTEPUCTUKA KIIETOK dYKapHOT (paCTUTENbHOM, KUBOTHOM, rpubHOi). CrpoeHue 02. OK 04
5

npoKapuoTHYeckod  KiIeTKu. OcCOOeHHOCTH  CTpoeHHs  TreTepoTpodHOil M aBTOTpOHON
MPOKAPUOTHYECKUX KIeTOK. CTpoeHHe Iia3mMaTuyeckod MemOpaHbl. TpaHCIOPT BeIIeCTB yepes
I1a3MaTHYECKyl0 MeMOpaHy: NAacCHUBHBIA M aKTHBHBIA. OHAONMUTO3: MUHOLMTO3, (aroiuros.
Ox3ouuTo3. O0om0uKa UM KiIeTouHas cTeHKa. CTpyKTypa U (QYHKIUHU KJIETOYHON CTEHKU pacTeHUil,
rpuboB.
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Huronnasma. [{utozoins, [{utockener. OnqHoMeMOpaHHbIe OPraHOWABI KICTKU: SHAOIUIa3MaTH4YeCKast
cetb (DIIC), anmapat ["'onbmKu, TM30COMBI, TEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KIeTOK. CTpoeHue
1 GYHKIIUU OJJTHOMEMOpPaHHBIX OpraHouI0B KieTku, Kinetounslii cok. Typrop.

HOHyaBTOHOMHble opraHouabl KJICTKH: MUTOXOHIAPHH, ILJIACTUABLI: XJIOPOIUIACTBI, XPOMOIIJIACTHI,
JIENKOIUIACThI, UX CTPOEHUE U PYHKIUU. SIEpHBII anmnapar KJIeTKH, CTpoeHue U QyHKIUU.
HememOpanHbie opraHoupl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIM LeHTp. OpraHousl
JBYDKEHUS: PECHUYKH M KTyTUKHA. CTpoeHHe M (PyHKIIMH HEMEeMOPaHHBIX OPTaHOUI0B KIETKU

JlabGopaTropHble 3aHATHSA:

JlabopaTopuasi padora Ne3 «CrpoeHue KJIETKH (pacTeHUs, >XUBOTHbIE, T'PUOBI) U KIETOYHBIE
BKJIFOUCHUS (KpaxMall, KApOTHUHOMIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

[IproGpereHue omnbiTa MPUMEHEHUSI TEXHUKH MHUKPOCKOMUPOBAHUS MPH BBIOJIHEHUHU J1a00paTOPHBIX
pabot. [ToaroroBka MUKpOIpenapaToB, HAOIIOICHHUE C TOMOIIBI0 MHKPOCKOIIA, BBISIBIICHUE PA3TUIHMA
MEXAYy H3y4yaeMbIMH OOBEKTaMU, HHTEpIpeTanus HaOMI0JaeMbIX SBJICHUN, (OPMYyIUpPOBAHUE
BEIBOJIOB

JlaGopaTtopHas padota «IIpoHuIaeMocTh MeMOpaHBbI (IJ1a3MOJIU3, JIETIIIa3MOIH3))

[TproGperenue ompiTa MPUMEHEHUS TEXHUKH MHUKPOCKOITMPOBAHUS MPH BBIMOJIHEHUN J1a00paTOPHBIX
pabot. [TonaroroBka MUKpOIpenapaToB, HAOIIOIEHHE C TOMOIILI0 MUKPOCKOTIA, BBISIBICHUE PAa3TUUMA
MEXITYy H3ydaeMbIMH OOBEKTaMH, WHTEPIpETalds HAOIIOIaeMbIX SBJICHHUN, (OPMYIUPOBAHHE
BBIBOJIOB

Tema 1.5. OcHOBHOE cogepKaHHe
CrpykTypHO- Teopernueckoe o0yueHnue: 2
GyHKUHMOHANLH | Crpocnne xpoMocoM. XPOMOCOMHDIi HAGOP KIETOK, FOMONOTHYHBIE X HETOMOTIOTHYHBIE XPOMOCOMBDI,
bI¢ (PaKTOPBI TaIuIONIHBIN 1 aurutonaHbi Habop. Hyknennoeie kucinotel. JITHK u PHK. Ctpoenune HyKIEHHOBBIX
HACJIENCTBEHHOC | yycii0r, Hykneoruasl. KomiieMeHTapHble a30TUCThIE ocHOBaHus. IIpasuno Yapradpda. Ctpykrypa OK 01, OK 02
™ JHK - nBoiinas cnimpans, Mectonaxoxaenue u ouonornueckue pynkmuu JJHK. JJHK-skcneprusa.
Bunel PHK. @yuxkunn PHK B knetke
IIpakTHYecKkue 3aHATHSA:
IpakTuueckoe 3ansitne Ne2 Pemenne 3a1a4 Ha onpe/esieHNe MOCIeI0BaTeIbHOCTH HYKJICOTH/IOB
Tema 1.6. | OcHOoBHOE coaepxaHue
Ipoueccsl Teopernueckoe o0yueHnue: 2 ‘ OK 01, OK 02
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MaAaTpHUYHOI'O
CHHTE3a

Marpuunsiii cunte3 [IHK - perumkanus. Ilpunnuner perumkanun JIHK. Mexanusm perumkanuu
JHK. Penapamus JIHK (mopemnsexartuBHasi, mocTperuiekaThBHas). Peakiiuu MaTpUYHOTO CHHTE3a.
[IpuHIMIT KOMIUIEMEHTAPHOCTH B peakiusax MarpuuHoro cuHreza. JJHK u rensl. ['eHeTnueckuil koj,
ero cpoucrBa. TpaHckpunius - Marpuunsld cuHTe3 PHK. Tpancmsimus m e€ osranbl. YcnoBus
ouocunte3a Oenka. Ctpoenne TPHK um komupoBanme amuHOKHCIOT, Poias pubGocom B OMOCHHTE3e
Oenka

HpaRTn'{ecmle 3aHATHUSA:

IpakTnyeckoe 3ansaTHe Ne3 PemieHue 3a/1a4 Ha ONpEIEICHUE MOCISIOBATEILHOCTH aMHHOKHUCIIOT B
MOJIeKYyJIe OelKa.

Permrenrie 3ama4 Ha OmpejeieHUE MOCICI0BATEIbHOCTH aMUHOKHCIIOT B MOJIEKysie Oelka B Cilydae
H3MEHEHUsI [TOCIe0BaTeIbHOCTH HyKIeoTH 108 JJTHK

Tema 1.7.
HexkJeTounnie
¢GopmMBI KM3HA

OcHoBHOE€ CoacCpKaHuEC

TeopeaneCKoe oﬁyqe}me:

Bupycsl - HeknerouHble (GOpMBI XKH3HM U OOMratHele nmapazuThl. CTpOEHHE MPOCTBIX M CIOXKHBIX
BHPYCOB, peTpoBHpYycoB, Oakrtepuodaros. XKm3uenuwsri mukn JIHK-conmepxammx supycoB, PHK-
coJiepKalux BUpycoB, Oaktepuodaros, BUY, rematut yenoseka.

bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupychl u 6akTepun: cX0ACTBa U pa3InyMs OK 01, OK 02
IIpakTHYecKHe 3aHATHSA:
IIpakTnueckoe 3ansaTue Ne4 BupycHble u GakTepralibHble 3a001€BaHMUS.
OOuiye NpPUHIMIIBI  HMCIOJIb30BAaHUS  JIGKAPCTBEHHBIX  BewlecTB. (OCOOEHHOCTH NPUMEHEHUs
aHTHOUOTHKOB.
[IpencraBieHure yCTHBIX COOOIIEHUIN C Mpe3eHTaluel, MOJTOTOBJIECHHBIX MO MEPEeYHI0 UCTOYHHKOB,
PEKOMEHIOBAaHHBIX NIPENOAABATEIIEM
Tema 1.8. | OcHoBHOE conep:xaHue
Oo0men BemectB | Teopernueckoe o0yueHue:
U IpeBpalleHue | [lepBuuHBIA CHHTE3 OPraHUYECKUX BemIeCTB B KieTke. [lmactuueckuit oOmeH, PDoTocHHTE3,
JHEPrum B | XeMOCHHTE3. OK 02
KJIETKe AHa’poOHBI dHepreTHyeckuii oOMeH, AHa’poOHBIE oOpraHu3Mbl. bposkeHue, aBTOTPOQHBIN U

reTepoTpoHbINA TUIT TUTaHUSI. AHA3POOHbIE MUKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOIOTHH. JTaIbl
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OHCPICTUYCCKOI'O oOmena. I'mukoaus. buonornueckoe OKHCJICHHUEC, HJIU KJIICTOYHOC AbIXaHHEC

Tema 1.9. | OcHoBHOE coaepxaHue 1

AKu3HeHHBbIH Teopernueckoe o0yueHue: 1

IUKJI  KJICTKH. | KiieTouHbId I[HMKJI, €ro nepuoabl W peryisauus. llepuoasr uwHTEpdasbl uX 0COOEHHOCTH,

Mmuto3. Meiio3 HuddepeHunarus KIETKA U apecT KIETOYHOro nukia. Jlenenue xietku - muto3. Ctaaun MUTO3a U
npoucxosaure mpouecchl. Kapuoknnes m uutokune3. buosnormyeckoe 3HaueHue mutosza. Meio3 - OK 02, OK 04
penykuuoHHoe peneHue kietku. Craguum Meio3a. Meilo3 - OCHOBAa IIOJIOBOTO Pa3MHOMKEHHS.
[ToBenenne xpomocom B Mero3e. Kpoccunrosep. buonornueckuii cmpicn Meiioza. D dextsr Meiiosa.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB

CamocrosiTesibHast pabora Nel 12

MoneKkyapHbId YPOBEHb OpraHu3alyy )KUBOTO

Paznesn 2. Ctpoenue u pyHKIMH OpraHusmMa 14 1 22 | 20

Tema 2.1. | OcHOBHOE coiepKaHue 4

Crtpoenue
IIpodeccuonanbHO-0pHEeHTHPOBAHHOE CO/IeP:KAHNE TEOPEeTHYECKOro 00y4eHHs 2

OpranmIMa OpHokseTounple  opraHu3Mbl. KosoHManpHBIE  OpraHW3Mbl, MHOTOKJIETOYHBIE  OPIaHU3MBI,
B3aumocBsi3p yacTeil MHOTrokieTo4Horo opraHuzMa. @yHkiuss. OpraHbl U CHUCTEMBI OPraHOB. OK 02, OK
Amnmapatsl opraHoB. ['omeocTa3 opranusma U ero nojaJep>kaHue B Mporecce KU3HEACSITETbHOCTH. 04, TIK 1.1
@OyHKIMOHAIbHAS CUCTEMa OpraHoB. TkaHW pacTeHuid. TkaHW >KMBOTHBIX U 4YeloBeka. OpraHbl IIK 1.2
pacteHuii. OpraHbl MU CHUCTEMbl OpPraHOB JXMBOTHBIX M YEJIOBEKA. 3HAYEHHUE OINOpPbI, JBHKEHUS,
MUTaHUS, [JbIXaHUS, TPAHCIOPTa BEIIECTB, BbIIEICHUS, 3alllUThl. 3HAYCHHE MPOSBIICHUS
pa3IpaXUMOCTH U PETYJISLUN
IIpakTHYeckune 3aHATHSA: 2
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IpakTuyeckoe 3ansiTue NeS MHpekunonnble 3a007€BaHUs U SMTUAECMUSI.
Teopust KIOHAIBHO-CEIEKTUBHOTO UMMyHHUTETa [1. Dpnuxa, NU.1. MeunukoBa. Baxkueiimue snuieMun OK 02, OK
B UCTOpHUU YejoBeuecTBa. BakiuHanus kak npoduaakTuka nHGEKIMOHHBIX 3a00JIeBaHUII. 04.TIK 1.1
[IpencraBnenne yCTHBIX COOOIIEHWH C MpEe3eHTAIMEH, MOJrOTOBICHHBIX IO MEPEYHIO MCTOYHHKOB, ﬁK 12
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM ’
Tema 2.2. OcHoBHOE coep:KkaHue
DopmMbI IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE TEOPETHYECKOTr0 00yUYeHUs 2 OK 02. TIK
Pa3MHOKCHHU A @®opmbl  pa3MHOXKEHHS OpraHu3MoB, becrnonoe u nonoBoe pa3mMHOXKeHHE. Buasl Oecrosoro ’
OpPraHu3MoB Pa3MHOKEHHs: IPOCTOE JEJIEHUE HAJABOE, II0YKOBAHME, PA3MHOXKEHHE CIIOPAMM, BEre€TaTUBHOE LLIIK 1.2
pa3MHOXKeHue, pparmeHTans, kioHupoBanue. [lonoBoe pazMHOXKEHUE.
Tema 2.3. OcHoOBHOE co/lep:KaHue
Omnrorenes TeopeTnueckoe odyueHnue: 2
KMBOTHBIX U | ['amerorenes y )kuBOTHbIX. CriepMarorenes u ooree3. CTpoeHHUE MOJOBBIX KIETOK. OII0I0TBOPEHHE
YyeJIOBEKa 1 5MOpHOHANTbHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha mpuMepe JAHIIETHUKA).
Crasuu >MOpuOreHesa OK 02, OK 04
Poct u pa3Burue xuBoTHbIX. [locTamMOpruonanbsHblil nepuos. [Ipsimoe u Henpsimoe pazButue. Passutue
¢ meramop(o30M y O€ClO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX, CTaJuu MOCTIMOPHUOHAIBHOTO
pa3BuUTHS y KMBOTHBIX M 4esoBeka. [lepmoasl OHTOreHesa 4yenoBeka. buosornueckoe crapeHue u
cMepTh. ['epoHTOnorus
Tema 2.4. | OcHOBHOE coep/KaHHe
Omnrorenes TeopeTnueckoe odyueHue: 2
pacreHui I'amerodut u ciopodut, PasmHo)KeHue 1 pa3BUTHE BOIOpOciel. Pa3MHOXKEHNE U pa3BUTHE CIIOPOBBIX OK 02, OK 04
pactenuii, PasMHOXKeHME U pa3BUTHE CEMEHHBIX pacTeHUi. Poct. Ileproabsl OHTOreHe3a pacTeHuit
CamocrosiTesbHast padora Ne2 10
Ctpoenue u GyHKIIMH OpraHu3Ma
Tema 2.5. | OcHOBHOE colep:KaHue OK 02
OcHoBHBIE Teopernueckoe o0yueHue: 2 ‘
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NOHATHUS I'eneTnka Kak Hayka O HAacCJIEICTBEHHOCTH M M3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE I'€HETUUYECKUE

reHeTHKH noHATHS. U cuMBOJblL, ['eH, ['enotun, ®eHotun, AJuleTbHBIE TEHbI, AJbTepHATHBHbIC MPU3HAKH,
JIOMMHAHTHBIA M PELECCUBHBIM MpU3HAKU. ['oMo3urora u rereposurora. Yucras nauHUA. [ HOpUIBL.
OCHOBHBIE METO/Ibl TCHETUKU: TUOPUIO0TOTUYECKHA, IIUTOJIOTUIECKUE, MOJICKYJIIPHO-TEHETHUECKUE

Tema 2.6. | OcHOBHOe coJepKaHue

3akonomepHocT | Teopernueckoe o0yueHme:

H HacJIeaA0BaHus

3akoHOMEpHOCTH o0Opa3oBaHusi TameT, 3akoHbl [. Mennens: MOHOTHOPUAHOE CKpEIIMBaHUE.
[IpaBuino pOMHUHHMpPOBaHUS. 3aKOH eIWHOOOpasWs TIEpPBOrO TIOKOJIEHUS. 3aKOH pacCIIeIUICHUS
npu3HaKoB. L{uTonornueckre OCHOBBI MOHOTMOPHIIHOTO CKpEUIMBAaHUS. [ MIIOT€3a YUCTOTHI TaMerT.

OK 02, OK
AHanusupyrouiee 04. TIK 1.1
ckperuBanue. JluruOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO HAacJIeIOBaHUS IPU3HAKOB. ’ T
[TonurnbpuaHOEe HacIeAOBaHUE U €T0 3aKOHOMEPHOCTH 1K 1.2
IMpodeccnoHabHO-OPUEHTHPOBAHHOE COAECPKAHNE IPAKTHYECKOI0 3aHATHSA:
IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3amau Ha oOmpeneneHUEe BEPOSITHOCTH BO3HUKHOBEHUS
HACJEJACTBEHHBIX MPHU3HAKOB IMMPU MOHO-, JTU-, TMOJUTHOPUIHOM U AHAIM3UPYIOIIEM CKPEIIMBAHUU,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEIIMBaHUSA
Tema 2.7. | OcHOBHOE coaepKaHHe
B3aumopneiicteu | TeopeTnueckoe o0yueHue:
¢ 'CHOB I'enoTun kak nenocrHas cucrema. MHOKECTBEHHOE JIeCTBUE IeHOB, [lneitoTponus, MHOXeCTBEHHBIN
alenusM. B3aumopeiictBue amnenbHbIX reHoB. KomoMuHupoBanue. B3anmojelicTBre HealelbHbIX
reHoB. Kommementapaocts. Onuctas. [loaumepus OK 01, OK 02
IMpodeccnoHaNbHO-OPUEHTHPOBAHHOE COJePKAHNE NPAKTHYECKOT0 3aHATHS:
IIpakTuyeckoe 3anstue Ne7 PemenHue 3agau Ha ONpENENeHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX I[IPU3HAKOB IIPM PA3JIMYHBIX THUMNAX B3aUMOJCHCTBUS TIE€HOB, COCTAaBJICHHE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8. | OcHOBHOE coaepKaHHe
CuenJieHHoOe IIpakTuyeckue 3aHATHS: OK 02, OK
HacJie[l0BaHHue 04, IIK 1.2
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NPU3HAKOB IIpakTnueckoe 3ansatue Ne8 3axonsl T. Moprana. CuenieHHoe Hacjael0BaHUE T€HOB, HapyIlIEHHE 2
CIeTUIeHUsl. XPOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH. ['€eHeTHdyeckoe KapTUPOBAHHUE XPOMOCOM.
Hcnonb30BaHne KpOCCUHIOBEpA JJIsi COCTABICHHS T€HETHUYECKUX KapT XpPOMOCOM
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA: 2
IIpakTuyeckoe 3ansTHe Ne9 PemieHue 3agad Ha OMNPENCIICHUE BEPOATHOCTH BO3HUKHOBEHMS 2
HACJIEICTBEHHBIX MPU3HAKOB MPHU CUEIUICHHOM HACJIEOBAaHHH, COCTABIIEHWE T'€HOTUIHYECKHX CXEM
CKPEIIMBAHUS
Tema 2.9. | OcHOBHOE cO/Iep:KaHUe 4
3akonomepHocT | [IpakTHYecKHe 3aHATHA: 2
U U3MeHYHMBOCTH | [IpakTHyeckoe 3ansaTre Nel0 CocraBieHue reHOTUIIMYECKUX CXEM CKPEIUBaHUS 2
OK 01, OK
IIpakTHYecKkne 3aHATHS: 2 02, OK 04
IIpakTnueckoe 3ansitue Nell ['emHble uW XpoMocoMHble 00j€3HM 4yesloBeka. bonesHu c¢ 2
HACJIEICTBEHHOW MPEAPACIOI0KEHHOCThIO. 3HAaUEHNE MEAUIIMHCKOW M€HETUKH B IPEJOTBPAIICHUN U
JICUEHUH F'€HETUYECKUX 3a00IeBaHU YeIoBeKa
Tema 2.10. | OcHOBHOE coep:KaHUE 4
I'enernka IIpakTnyeckue 3aHATHA: 2
4Y€JI0BEKA IIpakTnueckoe 3ansitue Nel2 Pemenue 3amad Ha ompesesieHUE BEPOSTHOCTH BO3HMKHOBEHMS 2 OK 01. OK 02
HACJIEICTBEHHBIX MPU3HAKOB, UCIIOJb3Ysl METO/bl T€HETUKU YeJIOBEKa, COCTaBICHUE T€HOTUITNYECKUX ’
CXEM CKpEIIUBAHMUS.
[IpencraBieHne yCTHBIX COOOIIEHUI ¢ IPE3EHTALMEN O HACIEICTBEHHBIX 3a00I€BaHUIX YEJIOBEKa
Tema 2.11. | OcHOBHOE coep:KaAHUE 4
3axonomepHoct | JlabopaTopHbie 3aHATHN: 2
u m3menunBoctu | JIaboparopuas padora Ned BzamMonelcTBUEe IeHOTHIA M Cpeabl Opd (GopMHpOBaHUM (HEHOTUIIA. 2 OK 01, OK
N3meHunBOCTh NpH3HAKOB. KadecTBEHHbIE M KOJIMYECTBEHHBbIE NpPHU3HAKU. Buasl M3MEHYMBOCTH: 02, OK 04
HaCJIE/ICTBEHHAs! 1 HEHACJIeICTBEHHAI.
IpakTHYeCKHe 3aHITHS: 2
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IpakTuyeckoe 3anaTue Nel3 Pemienue 3amau Ha ompeneneHUe TUMA MYTallMU TMpU Tepeaaue
HACJIEICTBEHHBIX MPU3HAKOB, COCTABJICHUE T€HOTUITMUECKUX CXEM CKPEIMBaHUs

Tema 2.12. | OcHOBHOe coep:kaHue 2
Cenexnus IIpakTuyeckue 3aHATHS: 2
OpraHu3MoOB IIpakTuuyeckoe 3ansitue Nel4 Mertoabl celneKIMOHHON paboTel, ['erepo3uc W €ro NpUYMHBEL. 2 OK 01. OK 02
HckyccTBeHHBIM OTOOP: MAacCOBBIM M MHIWBHIYaJIbHBIA. DTallbl KOMOMHAIIMOHHON cenekiuu. Copr, ’
opoja, ITaMM AJITOPUTMBI pEUIeHHE 3a/Jad Ha ONpEeleleHHEe BO3MOXHOIO BO3HUKHOBEHHUS
HAaCJIEACTBEHHBIX MPU3HAKOB IO CEJIEKIINHU, COCTABIICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
CamocrosiTesibHas padora Ne3 10
['eneruka. HacrnencTBeHHOCTh M M3MEHYHBOCTH
Pa3nen 3. Teopusi 3BoJIIOUMH 121 4 | 10
Tema 3.1. | OcHoBHOE cO/Iep:KaHue 4
Hcropus TeopeTnueckoe odydeHune:
IBOJIIOLIMOHHOTO
—— [TepBbie sBOMIOIIMOHHBIE KOHIIEINY, [ pagyanucTuueckas sBomtoimonnas konuenuus XK.b. Jlamapka.
JBwxymme cuibl sBomonnd. Kpeammonusm u tpancopmusm. Cucrematnka K. Jlunnes un e€ | 2
3Ha4YeHHE N1 GOPMHUPOBAHUS HJIEU SBOJIOLIUN
[Ipenmnochiiki  BO3HMKHOBEHMsI JapBUHM3MA. OBONIOLMS BUIAOB B mpupoae. bopeba 3a| 2 OK 02, OK 04
cymectBoBanue. EcrecTBeHHBIM 0TOOp. JlMBepreHIys MPU3HAKOB M BUA000pa3oBaHue. OCHOBHBIC
MOJIOKEHUS cuHTeTHdeckor Teopun sBomonuu  (CTD). Pomp  sBomonuoHHON Teopun B
(hopMUPOBaHUM HAYYHOU KapTUHBI MUPa
Tema 3.2. OcHoBHOE coep:kaHue 2
MuxkposBosouu | Teopernyeckoe odydyeHue: 2
s MUKpO3BOMIONKS ¥ MaKpPOIBOJIOIMS KaK dTaIlbl SBOJIOIMOHHOTO Tpoliecca. [ eHeTuuecKkne OCHOBBI
HBOJIIONMU. MyTar 1 KOMOWHAIIMH KaK dJ€MEHTapHBINA 3BOJTIOIMOHHBIN MaTepuan. [Tomymsmus kak OK 02

3JIEMEHTapHAasl €AMHULA 3BOJIIOLUH.
JBuxymye cuiibl ((pakTophl) SBONIONMHM, MyTallMOHHBIM Mpoliecc 1 KOMOWHATUBHAS W3MEHUYUBOCTbD,
Murpauus. M3omsuus — nomynsinuii;  reorpaduyeckas — (IPOCTPAHCTBEHHAsA), OHOJOTHYECKast
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(penponykTtuBHas). EcrecTBeHHBII 0TOOp - HampaBisioumii  ¢aktop HBoitonuu. boprba 3a
CYIIECTBOBaHHME KaK MEXaHU3M JIeMCTBUS €CTECTBEHHOr0 0TOOpa B MONyisiuuax. Bua u ero xpurepuun
(mpu3Haku). BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLMH
Tema 3.3. | OcHOBHOE coJepKaHHe
MaxkposBoawonn | Teopernueckoe o0yueHue: 2
s, Makpossomonus. DOopMbl ¥ OCHOBHBIE HampasieHus Mmakpossomoun (A.H. Cesepuos). Ilytu OK 02
JOCTHKEHHS] OMOJIOTHYECKOTO Mporpecca: apoMopgo3, uanoananTanus, oomas gereuepanus. MeTos
M3yYeHHUs] MaKpO3BOJIIOLMHU. 3aKkoH 3apoablimeBoro cxojcrtsa (3akoH K. bapa). buorenernueckuit
3akoH (J. I'ekkenb, @. Mrosuiep). O0miye 3aKkOHOMEPHOCTH (IIpaBuIia) ABOJIIOLUN
Tema 3.4. | OcHOBHOE coiepKaHue
Bosuuknosenne | Teopermueckoe o0yueHme: 2
U pa3BuUTHE | [UMOTE3p] M TEOPUU BO3HUKHOBEHHMS IJKM3HM Ha 3emiie: KpEealnOHHW3M, CaMOIpPOU3BOJIBHOE
JKH3HH Ha 3eMJle | (CIIOHTaHHOE) 3apOXKIEHUE, CTALIMOHAPHOE COCTOSIHKE, MaHCIepMusi, 61onos3. Hauano opranudyeckoii
sBomonuK. [losiBlIeHue NepBBIX KIETOK. OBONOLUSA MeTaboau3Ma. OBOJIOLUS IEPBBIX KIETOK.
[TpokapuoTel W >yKapuoThl. [IpOMCXOXIEHHE MHOTOKJIETOYHBIX OpraHUu3MOB. BO3HUKHOBEHHE OK 02. OK 04
OCHOBHBIX IIapCTB 3YKapHOT, OCHOBHBIE Y€PThl IBOJIIOLUU PACTUTEIBHOrO MHUpa. OCHOBHBIE YEPThI ’
HBOJIIOLIUH KUBOTHOT'O MHUpa
IIpakTHyeckue 3aHATHA:
IIpakTnuyeckoe 3ansaTue NelS [IpencraBieHre yCTHOro cOOOLIEHNS U JIEHThI BPEMEHHU 110 OCHOBHBIM
JTariaM BO3HUKHOBEHHSI W Pa3BUTHS JKUBOTHOTO W PACTUTENFHOTO MHpPA, IOATOTOBJICHHBIX TIO
MIEPEYHIO NCTOYHUKOB, PEKOMEH/IOBAHHBIX IPETIO/IaBaTeNIeM
Tema 3.5. | OcHOBHOE coaepKaHHe
IIpoucxoxnenne | Teoperuyeckoe odyueHnue: 2 ‘ OK 02, OK 04
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YeJ10BCKa -

AHTPOIIOreHe3

AHTpormonorus - Hayka o 4esoBeke. CucreMaTH4ecKoe NoJIoKeHUe denoBeka. CXO0/ICTBO YEI0OBEKaA C
KUBOTHBIMU. OTJIMYUS YelOBeKa OT >KMBOTHBIX. [IpsAMOXOKIIeHME U KOMIUIEKC CBSI3aHHBIX C HUM
npu3HakoB. Pa3BuTHe TroOIOBHOTO MO3ra M BTOpPOW CHUTHaJIBbHON cuctembl. (COOTHOIIEHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OcHoBHbIE CTaJUU AHTPOIIOreHe3a. J[puonuTeku - MpeaKu YelIOBeKa M YeIO0BEKOOOpPa3HbIX 00E3bsH.
[IpoToanTpon - mpenlecTBEHHUK 4YeJIOBEKa. ApXaHTpon - JpeBHeHIui dvenoBek. [lameoantpon -
IpeBHUN yenoBek. HeoaHTpon - 4esoBEeK COBPEMEHHOIO THUIA. DBOJIIOLMS COBPEMEHHOIO UYEJIOBEKA.
Yenoseueckue packl. OCHOBHBIEC OOJIBIINE PAChI: €BpOMEOUIHAs (€Bpa3uiicKasi), HErpo-aBCTPAIOUHASL
(3xBaTOpHANIbHASA), MOHIOJIOMJHAs (a3UaTCKO-aMEepUKaHCKas). Bpems U MecTO BO3HHUKHOBEHUS
4esoBe4YecKuX pac. EAMHCTBO uenoBeueckux pac

IIpakTnyeckue 3aHATHA: 2
IIpakTnyeckoe 3anaTue Nel6 Bpemst u myTu pacceneHus 4eaoBeKa 10 IUIaHETE. 2
[TprucnocoOIeHHOCTh YenoBeKa K pa3HbIM YCIOBHSAM cpelbl. BrnusHue reorpaduueckol cpeibl Ha
MOp(oIOruio U (HU3HOIOTHIO YeTIOBEKa
3amuMra JIGHT BPEMEHM U MEHTAlbHbIX KapT B (opMmare yCTHOIO COOOLIEHMS, HMOJATrOTOBJIECHHBIX 110
MIEPEYHIO HCTOYHUKOB, PEKOMEHOBAHHBIX MIpenoaaBaTeneM
CamocrosiTeabHasi padota Ne3 10
TeopeTnueckne aCeKThl SBOJIIOLIMM KU3HU Ha 3€MIIE
Pazpnen 4. Jxosorus 12 | 11 ‘ 10
Tema 4.1. | OcHOBHOE coaepKaHHE 2
Ixosornvyeckne | Teopernueckoe odoyueHue: 2
(baxTopsI U | Cpenpl OOMTaHUS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[YIIHAas, MOYBEHHAas, BHYTPHOPTaHU3MEHHAs. OK 01. OK 02
Cpeabl dKM3HHU OU3NKO-XUMUYECKHE OCOOEHHOCTH cpesl oOuTaHMs opraHu3MoB. llpucmocoOiieHus OopraHu3sMoB K ’
KU3HU B pasHbIX cpenax. [lonstue skomornyeckoro ¢akropa. Kiaccupukanus 3K0IOTHYECKUX
¢axTopos. [IpaBuno munumyma FO. JInOuxa. 3akon TonepantHocT B. Hlendopaa
Tema 4.2. | OcHOBHOE co/iepKaHHue 4
Monyasiuus, Teoperuueckoe oGydenue: 2 OK 01, OK 02
coodmecTBa, DKojoru4eckas XapakTepuCTHKa BUJA M NOMYJALMHU. DKOJOTMUYECKas HUIIA BHJA. DKOJIOTMYECKHE OK 07
IKOCHUCTEMBI XxapakTepucTHkyu nonyisinuu. CooOuiecTBa U s3kocuctembl. brorenos3 u ero crpykrypa. CBs3u Mexay
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opranm3mMamu B OuorieHoze. CTPyKTYpHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B 3KocucTeMe. Tpoduueckrue ypoBHU

IIpakTuyeckue 3aHATHS:

IIpakTuuyeckoe 3ansiTue Nel7 Tpoduueckue nenu U CeTH.

OcHOBHBIE TIOKa3aTENM JKOCUCTEMBbI. buomacca M HMpOLyKIMsA. DKOJIOTMYECKHE MUPAMMIBI YUCEIL,
O6uomaccel u 3Hepruu. [IpaBuio nupaMuabl SHEPTHH.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM IO IIEPEHOCY BEIECTBA W DHEPIUU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LTIl U MUpaMul OMoMacchl U SHEPTUU

Tema 4.3. | OcHOBHOE coiepKaHue
buocgepa - | TeopeTuueckoe odyuenne:
riaodajbHas buochepa — xuBas obomouka 3emnu. PasButne mnpencraBienuii o Ouochepe B Tpynmax B.U.
KkoJioruyeckasi | Bepuaackoro. O6mactu 6mocheps! U ee KOMIOHEHTHI. JKuBOe BeniecTBO Onocepsl ¥ ero (pyHKIHH.
cHcTeMAa 3aKOHOMEPHOCTH cylecTBoBaHus 6rochepsl. OcobeHHocTH Orochepsl Kak ri100albHOI 3KOCUCTEMBI.
JluHaMHU4ecKoe paBHOBeCHE B 6uocdepe. PuTMudnOCTh siBIeHUI B Ouochepe. KpyroBopoTsl BelecTs OK 01, OK 02
u OuoreoxuMuyeckue LUKIbIL, [7100ambHBIE SKONIOrHMYecKUe MpoOIeMbl COBPEMEHHOCTH M IYTH MX OK 07
peleHus
IIpakTHYecKHe 3aHATHA:
IIpakTnueckoe 3ansatue Nel8 PemieHue nNpakTUKO-OPUEHTUPOBAHHBIX pAcUETHBIX 3a7ad Ha
oIpeJieJIeHUe TUIOIAAN HACAKICHUN JUIsl CHUXKEHMS KOHLEHTpalMK YTJIEKHCIOro rasa B arMocdepe
CBOETO PErvoHa MPOKUBAHUS
Tema 4.4. | OcHOBHOE co/iepKaHue
Biausinue Teopernueckoe o0yueHnue:
AHTPONOTreHHBIX | AHTpONOreHHbIE BO3/AEUCTBUA Ha Ouocdepy. 3arps3HeHHs] KaK BHJI aHTPOIIOI€HHOT'O BO3JEHCTBUS OK 01. OK
(akTopoB Ha | (xuMuyeckoe, (hpuznyeckoe, GMOJIOrMUECKOe, OTXO/IbI TPOU3BOACTBA U MOTPeOIeHNUs ), AHTPOIIOT€HHbIE 02 OI& 04
onocdepy BO37eHcTBUS Ha aTMocdepy. BozneiicTBus Ha runpocdepy (3arps3HeHust U UX UCTOYHUKH, UCTOIICHUS ’ ’
Boa) BosneiictBus Ha nutocdepy (aerpaganusi MouBbl, BO3JEWCTBHE Ha TOpPHBIE MOpOJA, HEIpPA). l(_)IE (1)72’

AHTpONOTreHHbIE BO3ACUCTBUS HAa OMOTHUYECKHE cOOOIIecTBa (leca M pPacTUTENbHbIE COOOIIECTBa,
YKUBOTHBIN MHD)

IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA:
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IpakTuyeckoe 3anaTue Nel9 PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl 10 2
COXPaHEHUIO MPUPOJIHBIX PECYPCOB CBOErO PErMOHA MPOKUBAHUS
Tema 4.5. | OcHOBHOE co/iepKaHue 11
Bausinue Teoperuueckoe o0yueHue: 4
COLMAJIbHO- 3110poBbE U €ro coctapistomue. akTopbl, MOJOKHUTEIBHO U OTPUIATEIHHO BIUSIONIME HA OPraHu3M | 2
JKOJIOTHYECKHX | YelioBeKa. BpemHble TNPUBBIYKU: TMOCHEACTBUS © npodwmiakThka. I[IpodiieMa TEeXHOTEHHBIX
(¢axrTopos Ha | BO3/CHCTBUIA HA 3J0POBbE UEIOBEKA (IJIEKTPOMArHUTHBIE MOJISA, OBITOBAS XUMHUSI, U30BITOUHBIE IIYMBI,
3/10pOBbe pagmanus W T.IL.). AlanTaius OpraHu3Ma 4YejoBeKa K (akTopaM OKPYXKAromiel cpeipl. 3amuTHBIC
YeJIoBeKa MEXaHH3MBbl OpraHi3Ma 4ejoBeKa. 310pOBbe U PAOOTOCIIOCOOHOCTb.
[Mpuanmmer  GopmMupoBaHUsS 3J0poBbecOeperaroniero moBeacHus. @dusndeckas aKTUBHOCTh U
3nopoBbe. ['pynmbl 310poBba. OCHOBBI 3akanuBaHusA. BHOXMMHYECKHE AacleKThl palMoHaIbHOIO | 2
nutanus. [IpaBusia 6€30macHOr0 MCNOJIb30BAHUSI OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
IpakTHYeCKHE 3aHATHS: 3 OK 02, OK
IIpakTnyeckoe 3ansTue Ne2( OnpenencHue CyTOYHOrO PallMOHA ITMTaHUs 1 04, OK 07,
IMpakTuyeckoe 3ansaTue Ne21 Co3nanue UHIMBUAYATHHOM MAMSATKH MO OPraHU3AIMK PALIMOHATIBHOMN 2 MK 1.2
(bu3nyecKoil aKTUBHOCTH
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlePKaHUE JIa00PATOPHOI0 3aHATHS: 2
JlabopaTopuasi pabora Ne4 «BnusHue abuoTnueckux (akTOpOB HA YeNOBEKa (HU3KUE M BBICOKHE 2
TEMIIEpPaTypbl)»
N3yueHne MexaHW3MOB aJanTallMi OpraHU3Ma 4YeJIOBEKa K HHU3KMM M BBICOKMM TeMIIEpaTrypam M
00BsICHEHHE TTOTYYCHHBIX PE3yIbTaTOB U (OPMYITHUPOBAHNE BBIBOJIOB (MMMCHMEHHO) C UCIOJIb30BAHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB
*B ToM 4uncie npogecCHOHAIbHO-OPUEHTHPOBAHHOE CO/lepKaHue J1a00PATOPHOI0 3aHATHS
B kauecTBe TpUTITEPOB CHIDKAIOIIMX PabOTOCIOCOOHOCTh MCHOJB30BaTh YCIOBUSI OCYIIECTBICHUS
npo¢eCCHOHAIBHON JeATENHHOCTH: IIIYM, TEMIIEpaTypa, puznyueckast Harpy3ka u T.1.
CamocrositesbHast padora Ned 10
TeopeTnyeckue acrieKThl YKOJIOTUH
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pa3nen 5. buoJsiorus B :Ku3Hu 6 | 10 | 10
Tema 5.1. | OcHOBHOe coepKkaHue 4 OK 01, 0K
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buorexnosornu | Teoperuyeckoe coaepxanue: 02, OK 04,
B JKM3HM | broTexHoorusa Kak Hayka U mpou3BoAcTBO. OCHOBHbIE HAIIPABIIEHUSI COBPEMEHHONW OMOTEXHOJIOTUU. K 1.2
KaXK/10r0 Mertoabl OuorexHosnorud. OObEKTHl OMOTEXHOJIOTUU. DTHKA OMOTEXHOJOIMYECKHMX M TI€HETHYECKHX
skcnepuMeHToB. [IpaBuna moumcka W aHanuM3a OMOAKOJOTMYECKOW HMH(OpPMAUM W3 Pa3TUUHBIX
UCTOYHHUKOB (HayyHas M YydeOHO-HaydHas JMTeparypa, CpeAcTBa MaccOBOM HH(OpManuu, ceTh
WuTepHeT u apyrue)
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJIeP:KAHNE TPAKTHYECKOI0 3aHATHSA: 2
IIpakTnueckoe 3ansaTue Ne22 Keiicel Ha aHanu3 WHGOPMALIUK O HAYYHBIX JOCTHKEHHUSX B 00JacTu 2
TFEeHETUYECKUX TEXHOJIOTU, KIIETOUHON MHKEHEPUH, UILEBbIX OMOTEXHOIOT .
3amura Keiica: IpeCTaBICHUE PEe3YIbTaTOB PELICHHsI KeHCOB (BBICTYIUICHUE C MTPE3eHTAINe)
Tema 5.2.1. | OcHoBHOe€ coepkaHue 4
buorexnouaorun | IIlpakruyeckue 3aHATHA: 4
M SKUBOTHBIC IpakTuyeckoe 3anaTue Ne23 Pa3putre OMOTEXHOJIOTUHN C UCTIOJIB30BAHUEM KUBOTHBIX, TPUMEHEHUE 2 OK 01, OK
IIPOJYKTOB OMOTEXHOJIOTHH B KU3HU YEJIOBEKA. 02. OK 04
ITouck m aHanu3 uHGOpPMAIMK U3 PA3TUYHBIX UCTOUYHUKOB (HaydHas M yueOHO-HaydHas JIMTepaTypa, ’ ’
cpeacTBa MaccoBod uH(popmauuu, cetb MHTepHer u npyrue) Keiicel Ha aHanu3 uHQOpMAIUU O IK 1.2
pa3BUTHUH OMOTEXHOJIOTHM C MCIIOJIB30BaHUEM )KMBOTHBIX (10 TPYIIIaM)
IIpakTnyeckoe 3anmaTme Ne24 3ammra keiica: I[lpencraBieHue pe3ynbTaTOB pELICHUS KEHCOB 2
(BBICTYILJIEHUE C MTPE3EHTAIUEH )
Tema 5.2.2. | OcHOBHOE coaep/KaHHe 4
buorexnouaorun | IIpakTuyeckue 3aHATHSA: 4
¥ pacTeHust IpakTuyeckoe 3ausitue Ne25 Pa3Butrue OMOTEXHOJIOTHI ¢ UCIIOJIb30BAHUEM PACTEHUM, TPUMEHEHUE 2
MPOAYKTOB OMOTEXHOJOTHH B KH3HU YEJIOBEKA. OK 01, OK
[Touck n aHanu3 uHGOpMaUU U3 PA3IMYHBIX UCTOUYHUKOB (Hay4yHasl U yueOHO-Hay4dHas JUTepaTypa, 02. OK 04
CpeacTBa MaccoBoil MHpopmanuu, cetb IHTepHeT u npyrue) ’ ’
Kelicel Ha aHanu3 uHpOpMAIMM O Pa3BUTUM OMOTEXHOJOTHI C HCHOJB30BAHHEM pacTeHuil (1o IK 1.2
rpymmnam)
IIpakTnueckoe 3anaTue Ne26 3amuta keiica: [IpencraBieHue pe3yabTaTOB p OpELICHHS KeicOB 2
(BBICTYILIEHUE C NIPE3ECHTALUEN)
Tema 5.2.3. | OcHOoBHOE coaep:kaHue 4
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Bbuorexnojsornu

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

B
NMPOMBIIIJICHHOC
TH

Pa3Butue npoMpllluIeHHON OMOTEXHOJIOTUI U €€ IPUMEHEHHUE B KHU3HH YelIOBeKa.
ITouck n aHanu3 uHpOPMALMU U3 PA3IMYHBIX UCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JUTepaTypa,
cpezacTBa MaccoBor MHPOpMaIUH, ceTh IHTEpHET U Apyrue)

Keticpl Ha ananu3 nHGOpPMALIUK O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)

CamocrosiTesbHast padora NeS 10

buosnorus B Ku3HU

Paszaen 6. Buojskosiornyeckue uccjie10BaHNA 8 5

Tema 6.1. | OcHoBHOE coepxKaHue 4

OcHoBHbIE Teopernueckoe o0ydeHue:

METOAbI Hayunpiif meton. Mertoasl OHMOIKOJIOTHYECKMX  HMCCIEAOBAaHUM: IOJIEBBIE, J1aOOpaTOpHBIE,

61OIKOIOTHYECK | 5y crepumenTanbHble. MOHUTOPUHT OKPYXKAOLIEH CPEbL: JOKATIbHbI, PErHOHAIBHDINA H I06aTbHbI

nx . Merto bl oMcKa, aHalu3a 1 00paboTKH HH(GOPMAIIMU O IPOCKTE B PA3JIMYHBIX HCTOUHUKAX

HCCTEN0BAaHNH JlaGopaTopHbIe 3aHATHA: 2 OK 01. OK

9

JlabopaTopuasi padora NeS IlocraHoBka 1enu, 3a7ad, BBIABI)KEHHE THUIIOTE3bl, MPOBEACHHE 2 02. OK 04
HKCIIEPUMEHTA TI0 OMPEACNICHUI0 ONTUMATBHBIX YCIOBUH ISl pocTa M (PU3HOJIOTHYECKONH aKTHBHOCTH ’ ’
JPOXOKEBBIX KIIETOK. BhIsBIIeHNE 3aKOHOMEPHOCTEH, (POPMYITHPOBAHKE BEIBOJIOB U TIPOTHO30B. IK 1.2
JIaGopatopHblie pabOThI HA BBIOODP [0 MUHU TPYIIIAM:
1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOJIOTHUECKYIO0 aKTUBHOCTh IPOKIKEBBIX KIETOK
2. BriusiHMe yriieBoJ0B Ha pocTa B (PH3UOIOTHIESCKYI0 aKTHBHOCTD JAPOXIKEBBIX KIETOK
3. CoueraHHOE BIMSHHE TEMIIEPATypbl W YIJIEBOJIOB Ha pPOCTa M (PU3MOIOTUYECKYI) AKTUBHOCTH
JPOXOKEBBIX KIIETOK

6.2. OCHOBHOE coepKaHne 10

buoskosorndec | JlaboparopHbie 3aHATHS: 6 OK 01, OK

KHii JlabopaTopnasi padora Ne6 Bropoii sTan BeINOIHEHHS IPOEKTa: MOATOTOBKA HEOOXOIUMOM MOCY bl 2 02, OK 04,

IKCIIEPUMEHT W Marepuana g JKCIEPUMEHTa, MPOBEACHHUE IKCIEPUMEHTa, MEepUoandecKkas MpPOBEpKa TEUCHUS K 1.2

JKCIIepUMeHTa/ cOop MaTepuasia B BBIOpaHHBIX TOUKax 0TOopa mpod
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JlaGoparopnass paGora Ne7 Tperuid 53Tanm BBINOJHEHUS NPOCKTA: IMOJIYyYECHHE MEPBUYHBIX 2
IKCIIEPUMEHTAIBHBIX JTAHHBIX, POBEJACHUE CTATHCTUYECKOW 00paOOTKH MOTYUECHHBIX JAHHBIX

Teoperuueckoe od0yueHue: 4
UYeTBepThii Tan BBHITOJHEHHS MMPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH, (hOpPMYIUPOBAHKUE BHIBOJOB H 2
MIPOTHO30B

OreHKa Ka4yecTBa UCCIIEAYEMOT0 00BbEKTa 10 pe3yabTaTaM OMOIKOJIOTHUUYECKOTO aHaIN3a 2
IpakTHYeCKHE 3aHATHS: 2
IIpakTuyeckoe 3ansitue Ne27 3ammra npoekra. [IpencraBnenue pe3yabTaToB BBIOJHEHUS y4eOHO- 2
UCCIIEIOBATENLCKUX POEKTOB (BBICTYIUICHHE C IPE3CHTALIUEH )

CamocrosiTesibHast pabora Ne6 S
Buoskonorunueckue uccineaoBaHus

IIpome:xyTouHas arrecTauus B popmMe 3K3amMeHa 18

Beero: | 66 | 67 | 67

HUTOIO: 200




3. YCJIOBUSA PEAJIN3AIIUU PABOUYEM TPOT'PAMMBI YUEBHOI'O

IHPEIMETA

3.1.MaTepl/laﬂLHO-TeXHH‘IeCKHe yYciaoBusd peajin3alinun y‘l€6HOI‘O npeamerTa

I[JISI peajin3annun y‘l€6H01’0 nmpeaMeTa B HAJIW4YHUU KaOMHET OHOJOTUH W

9KOJIOTHYCCKUX OCHOB IIPUPOAOIIOJIB30BAHUA JId IIPOBCACHUA 3aHSATHUM BCEX BUOOB,

NPEeyCMOTPEHHBIX 00pa30BaTEIbHON MPOTpaMMoOi, B TOM YHCIE TPYIIOBBIX H

HWHAUBUAYAJIBHBIX KOHCYHBT&HHﬁ, TCKYILICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTcCraluu,

a TaKoKe U1 CaMOCTOSITEIbHON M BOCITUTATENIbHOM PabOTHI.

MaTepI/IaHBHO-TeXHI/I‘IeCKaﬂ 0aza kaOuHETa COOTBCTCTBYCT I[CﬁCTBYI-OHlPIM

CAHHUTAPHBIM U IIPOTHUBOIIOKAPHBIM HOPMAaM.

MarepranbHO-TEXHUYECKOE OCHAIleHHe KaOWHeTa OWOJIOTHHU, SKOJIOTHYECKHX

OCHOB IIPpUPOAOIIOJIB30BAHUA

VTI1.13 Buosnorus

Kabuner 0M0I0THHU, SKOJOTHYECKUX OCHOB
IIPUPOJIOIIOIB30BaAHUS

O6opynoBanue:

Croxn pabounii - 1

Cryn koMIbIOTEpHBbIN- 1

Cron yuennyeckwuii - 14

Cryn yuennveckui - 27

Cryn markuit (u€pHsii) - 1

Tymba s noxymeHnTos - 1

Knacchas nocka — 1

KommnbroTep ¢ IuIeH3MOHHBIM TPOTPAMMHBIM
obecnieyenueM — 1

Komnouku — 1 Ipunrep - 1

CereBoit ¢punbTp - 1

MynsTumeana npoexrop - 1

DOKpaH Ui MyJIbTUMEANA IpoekTopa - 1
Konmummonep — 1 Crenn « udopmarus» - 2
Harnsanele mnakatsel - 4

Maker monekyn - 4 Maker JIHK - 1

Ckener - 1 XKamo3u - 3

WNHCTpYKIIMOHHBIE TEXHOJIOTUIECKHAE KaPTHI,
JIeMOHCTpAIlMOHHbBIE YUeOHO - HarJIsAHbIe TocooOus,
KapTBhl, IJTAKaThI, TOCTEPHI, TUIAKTHICCKAN 1
pa3aaToOuHbIA MaTepHAIIbL.

B namuuuu crenyronuid MepedyeHbh KOMIUICKTA JIMIEH3WOHHOTO M CBOOOJHO

PacIpoCTPaHsAEMOro MPOrPaAaMMHOI0 00CCIICUSHHUS

No HaumeHoBaHMe THIIEH3MOHHOTO ¥ CBOOOTHO PacipoCTPaHsIeMOro MporpaMMHOIO
n/m oOecrnievyeHus, B TOM YHCJIe OT€YECTBEHHOI'O TPOU3BOJICTBA




Oducuoe I1O u3 cocrasa makera Microsoft Office 2019

Omnepanvonnas cucrema Microsoft Windows 10 mist 06pa3oBaTeibHBIX OpraHU3anuii

3 | AHTHBHpYCHOE MporpaMMHoe obecniedenne Kacnepckuit

3.2. TpeOoBaHMS K KaJAPOBbIM YCJOBUAM peau3auuu

Peanuzanus oOpa3zoBaTeabHOM NpOrpaMMbl OOECTIEUMBAECTCS TMEIArOrH4eCKuMU
pabOTHUKaAMHU KOJUIEIKA, a TakXKe JUIaMH, TMPUBIEKAEMBIMA K peaTu3aliu
o0pa3oBaTeNnbHON MPOTrpaMMBbl, B TOM YHUCJIE W3 YUCIIA PYKOBOJUTENEH U paOOTHUKOB
OpraHu3alliii, HampaBJiCHUE JCATEIbHOCTH KOTOPBIX COOTBETCTBYET  OOJACTH
npodeCCUOHAIBHOW ~ JICATEIbHOCTH M HMMEIOIMX CTaX paboThl B JIaHHOU

podeCCHOHAIBHOM 001aCTH HE MEHee 3 JIeT.

[leparornueckue paOOTHUKH, TMPUBIEKAEMbIE K pead3alid IPOrpaMMBbl,
MOJIy4aroT JIOTIOJIHUTEIbHOE NpOo(decCHOoHaNbHOE 00pa3oBaHUE IO IporpaMMaM
NOBBILICHUS KBaTU(pHUKAIUU HE pexxe | pa3za B 3 roja, ¢ yueToM pacIIUpEHHs CIIEKTpa
NpOQECCUOHANIBHBIX ~KOMIIETEHLIMM, B TOM 4Yuciae B (QopMe CTaXHUPOBKH B
OpraHM3alysX, HaNpaBJIEHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET O0JIaCcTH

MPO(ECCUOHATIBHOM IESITEIbHOCTH.

Honst MeJJarOTHUCCKUX pabOTHUKOB, 00eCIeuynBarOIINX OCBOCHHE
oOyJarommuMucs TPO(PECCHOHATBHBIX MOYJICH, WMEIOIIUX ONBIT ACATCIBHOCTH HE
MEHEEe TPEeX JIET B OpraHU3aIlMsIX, HANPABJICHHUE JACATEILHOCTH KOTOPBIX COOTBETCTBYET
obmactn TpodeCcCHOHATILHONM  JICSITEIBHOCTH B OOIIEM 4YHCJIE IeIarOorMYecKuX
PabOTHUKOB, peanu3yImx IIPOTPaMMBbI po¢eCcCHOHATbHBIX MoOyJIer

00pa3oBaTeIbLHON MPOTrPaMMBbl, COCTABIIIET HE MeHEee 25 MPOIEHTOB.
3. 3. UndopmanuonHoe odecrniedyeHue 00y4eHus.

Jns peanuzanu mporpaMMbl  y4eOHOTO TpeaMeTa, KaKAbld 00ydaroniuics
oOecrieueH JOCTYyNnoM K 0a3aM JaHHbIX W OuOIMoTedHOMY (DOHIY 00pazoBaTesbHON
OpraHU3aLMH.

bubnuoreunsiit (hOHI UMEET MeYaTHBIC U/WIIH JIEKTPOHHBIE 00pa30BaTE/IbHBIC U

UH(GOPMAILIMOHHBIE PECYPChI, PEKOMEHIOBaHHBIE JJIs1 UCTIOJIB30BaHUS B

06pa30BaTeHBHOM IIponeccce, HE CTApPLIC ILATH JICT C MOMCHTA U3 aHUs].
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[lepeueHb y4eOHBIX U3TAHUN:

1. 3axapos B.B20.

2. ITonomapesa M.H., Kopaunosa O.A., Jlomununa E.H. O6mas Ouonorus. 10
k1. YueOHuk. — M.: Bentana-I'pad, 2020.

3. 'onuapos O.B. I'eneruka. 3agaun. — Capatos: Jluuei, 2020.

4. 3axapoB B.b, Mycradpuna A.I'. O6m1ast 6MoIOTHsI: TeCThI, BOPOCHI, 3aaHUs. —
M.: ITpocsemenue, 2020.

5. Nuxapes C.[l. 'eneruka: Coopuuk 3amad. — M.: U3a-Bo «IlepBoe ceHTIOps»,
2020.

6. mutpueBa T.A., Cymaroxun C.B., I'ymenkoB C.U., Mensenera A.A.
buonorus. Yenonek., 2020.

JononHuTENbHAS TUTEPATYpA:

1. bormanoBa T.JI., ComnomoBa E.A. buonoruda. CrpaBouyHUK A

CTapUIEKIIACCHUKOB U NocTynaromux B By3bl. — M.: ACT-npecc, 2011.

2. ITonomapeBa U.H., Kopaunora O.A., Jlommmnaa E.H. O6mas Ouonorus. 11
K. YueOHuk. — M., Benrtana-I'pad, 2015.

3. [ImmenoB U.H. Jlekuu o obmieit 6uonoruu. — Caparos: Jlumneit, 2016.

4. Kamenckuit A.A., KpukcynoB E.A., [Taceunuk B.B. O6mas 6uonorus. 10—11
k1. — M., 2015.

5. Koncrautunos B.M., Ps3zanoBa A.Il. O6mas Ouosorus. Yueo.mocobue miist
CIIO. - M., 2015.

6. CupornazoB B.U., Aradonosa 1.b., 3axaposa E.T. O6mas 6uonorus 10-11. -
M.: lpoda, 2016

7. UeoniieB H.B. buonorus. Yue6nuk ais Ccy3os. — M., 2016.

8. JlopkoBa T.A., Conun H.U. buonorus. OOmue 3aKOHOMEPHOCTH. 9 Kjacc.
Mertoaunueckoe nmocooue. — M., 2013.

9. MeanukoB b.M. buonorus: ¢popmbel u ypoBHu xu3Hu. — M.: [IpocBemienue,
2011.

10. Mummuna H.B. 3aganus ajisi caMoCTOATENIbHONU paboThl MO 0011Ie OHOJIOTHH.
11 xnacc. — M.: IIpocBemenue, 2012.
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11. MsarkoBa A.H., KammnoBa I'.C., Pe3nukoBa B.3. 3auernl mo OuoJioruu:
O6mas 6uonorusd. — M.: JIuct, 2016.

12. O6mas 6uonorus. 8-11 kmacc: Bompocel. 3amanms. 3agaun. — M.: [poda,
2016.

13. ITumenos W.H. Jlekuu no o6meii 6uonorun. — Caparos: Jlumeit, 2013.

14. IlyroBkun A.Il, ITyroBkmna H.A., MuxeeB B.C. Ilpaktukym mno oOmiei
ouosioruu. 10-11 knacc. — M.: IIpoceemienue, 2012.

15. PsazanoBa JI.A. Ilpaktukym 1o reHetuke B mkoisie. — Yemssounck: UITIN,
2011.

16. PeneBa H.b., Counn H.M. buonorus. Yenosek. 8 kiaacc. MeToaudeckoe
rmocobue. — M., 2011

17. CuBornazoB B.U., Cyxosa T.C., KosnoBa T.A. O6mras 6uonorus. 10 xacc:
nocobue s yuurend. — M.: Aitpuc-tipecc, 2012.

18. Cusornazos B.U., CyxoBa T.C., Ko3nosa T.A. O6mias 6uonorusi. 11 xnacc:
nocobue g yuurens. — M.: Alipuc-tipecc, 2011.

19. Copokuna JI.B. Tematuueckue 3a4yetsl o Ouonoruu. 10-11 kmacc. — M.: TI]
«Cdepar, 2011

HNHTepHeT- pecypcehl:

www. sbio. info (Bcs OGuonorus. CoBpemeHHass OMOJOTHSI, CTaTbU, HOBOCTH,
OuoOMoTeKa).

www. window. edu. ru (EauHoe okHO nocTyma K oOpa3oBaTelbHBIM pecypcam
NuTtepHeTa mo 6uosorun).

www.5ballov. ru/test (Tect misi aOUTYpHEHTOB 1O BCEMY IIKOJBHOMY KypCY
Ounoaorun).

WWW. Vspu. ac. ru/deold/bio/bio. htm (TemexkoMMyHUKAIIMOHHBIE BUKTOPHHBI T10
OMOJIOTHU — DKOJIOTHH Ha cepBepe BOpoHEKCKOro yHUBEPCUTETA).

www.biology.ru (buosmoruss B OTtkpbiToM Kojiemke. CalT  CcOAepKUT
AIIEKTPOHHBIN yueOHUK 110 6uonoruu, On-line TecTsr).

www.informika.ru (OnekTpoHHbI y4eOHHMK, OOJNBIION CHHCOK HHTEPHET-

pECypcoB).
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www.nrc.edu.ru (buomorndeckass kapTuHa Mmupa. Paznen KOMITBIOTEPHOTO
yuyeOHHMKa, pa3paboTaHHOTO B MOCKOBCKOM  TOCYIapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

www. nature. ok. ru (Pemkue m wmcueszaromme >XUBOTHBbIE Poccmm — TpoekT
Okosornueckoro nenrpa MI'Y um. M. B. JIomoHOCOBa).

www. kozlenkoa. narod. ru (st Tex, KTO y4HTCS caM U YYUT JIPYTHX; OYHO H
JTUCTAaHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM MIPEIMETaM).

www. schoolcity. by (buonorus B Borpocax u 0TBETax).

www. bril2002. narod. ru (buonorus ns mkojapHUKOB. KpaTkas, komnakTHasi, HO
JIOCTaTOYHO MOJpOoOHas uHpopManus no pasaenam: «Oomas ouonorus», «boraHukay,

«3o050orusy, «HYemoBek»).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O
IHPEIMETA

KonTponb u omieHKa OCBOCHHS MPOTpaMMbl YIEOHOTO MPEAMETa PaCKpPBIBAIOTCS

4Cepe3 YCBOCHHBLIC 3HAHUA U HpI/IO6p€T€HHLIC O6y‘IaIOHII/IMI/ICH YMCHHA W HaBBIKH,

HalpaBJeHHbIE Ha (QopMupoBaHuEe OOMMX © MPOGECCHOHATBHBIX KOMIETEHITUH,

KOTOPBIE

CUHXPOHU3UPYIOTCS  C

JIMYHOCTHBIMH PC3YyJIbTaTaMH BOCIIMTAHUA.

MMpCaAMCTHBIMHA

pe3ynbTaTaMu  OOy4deHUs |

JIJis KOHTPOJISt ¥ OLIEHKH Pe3yNbTaToB 00ydeHHUs MPEeaycMOTpeH BeIOOp hopm u

METOJIOB C y4eTOM Mpo(deCcCUOHATBHOM HANpPaBICHHOCTH OOY4YEHHUs MO Mporpamme

y4eOHOTro MpeMeTa.

Kon n
HAaUMCHOBAHHUE .
Paznen/Tema Tur OLleHOYHBIX MEPONPHUATHI

dbopMupyeMbIX

KOMIIETEHIINI
OK 01 Bsibupars | Paznen 1. Tema 1.3-1.9 3anonHenne TabIULbI
criocobbl  pemenus | Pasmen 2. Tema 2.1-2.12 OpoHTaTBHBIN OIPOC
3aza4 Paznen 3. Tema 3.1-3.5 [ToarotoBka  yCTHBIX  COOOINEHUM ¢
npodeccuonansHoi | Pasnmen 4. Tema 4.1-4.5 npe3eHTanuein
JESITENLHOCTH Pasnen 5. Tema 5.1,5.2.1-5.2.3 | OuenmBaemas OMCKyccusl II0  BOIIPOCAM
npuMeHuTenbHo K | Pasmen 6. Tema 6.1-6.2 JEKIUN
pa3IMYHbIM Pa3paboTka MEHTaIbHON KapThl
KOHTEKCTaM Pa3paboTka rioccapus

Pemenne 3anau
OK 02 Hcnons3oBats| Paznen 1. Tema 1.1-1.9 3anosHeHue TaOIHILIbI
COBpEMEHHBIE Paznen 2. Tema 2.1-2.12 @poHTaNBHBIN 0IIpOC
cpencTBa moucka,| Paznen 3. Tema 3.1-3.5 [ToxrotoBka  YCTHBIX CcOOOIIeHU I C
aHam3a u| Paznen 4. Tema 4.1-4.5 npe3eHTaIen
UHTEPIIPETALIMH Pasnen 5. Tema 5.1,5.2.1-5.2.3 | OuenmBaemas JMCKyccusl II0  BOIPOCAM
uHpOpMAaIIN u| Paznmen 6. Tema 6.1-6.2 JEKIUN
nH(pOpMaLIMOHHBIE Pa3paboTka MEHTaIBHON KapTh
TEXHOJIOTUU VTS Pa3paboTka rioccapus
BBITIOTHEHUS 3314 Pemenwue 3amaq
npo¢eCCHOHATBHON
NeSITeIbHOCTH
OK 04 Dddextuno| Pazmen 1. Tema 1.3, 1.4, 1.9 3anonHeHne TaOIUIbI
B3aumozeiictBoBarh u| Paznen 2. Tema 2.1, 2.4, 2.6, | ®poHTaNbHBINA OIIPOC
paboTtath B| 2.8,2.9, 2.11 IToAroToBKa  YCTHBIX  COOOIIEHWH  C
KOJIJIEKTUBE u| Paznen 3. Tema 3.1,3.4, 3.5 npe3eHTaluen
KOMaHJIEe Paznen 4. Tema 4.4, 4.5 OneHuBaemasi JUCKyCCHsI IO BOIPOCaM
Paznen 5. Tema 5.1, 5.2.1,5.2.2 | nekmuu
Pasnen 6. Tema 6.1-6.2 Pa3paboTKa MEHTAILHON KapThl

Pazpabotka rioccapus
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Pemenue 3amau
Tect

OK
ConelicTBOBaThH
COXPAaHEHUIO
OKpY>Kalollel Cpepl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00
W3MECHECHUU KIIMMATa,
TIPUHIIMUIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaIUAX

07

Pasgen 4. Tema 4.2-4.5

OnenuBaemass AMCKycCHUs IO
JEKIIUU

PazpaboTka MEHTaTbHON KapThI
Pa3paboTka rioccapus
Pewenne 3anau

Tect

BOIIPOCAaM

[IK 1.1. TIpousBoauTh
TEXHUYECKOE
oOciTyXKMBaHUE
TEXHOJIOTMYSCKOTO
o0opynoBaHusi  Ipu
MIPOU3BOJICTBE
MPOJAYKTOB  MHUTAHUS
M3 Msca M KOJI0ACHBIX
5631 (205051

B COOTBETCTBHHM C
IKCILTyaTalMOHHON
JTOKYMEHTAIUEH.

Pazgen 2. Tema 2.1, 2.2

3arnosHeHue TaOIHILIbI
@pPOHTAIBHBIN OIIPOC

[lonroroBka  yCTHBIX  COOOIIEHMH ¢
Mpe3eHTalue

OnenuBaemast JAMCKycCUs 10 BOIpoOcam
JEKIUU

Pa3paboTka MeHTaNbHOM KapThbl

Pa3paboTtka rioccapus

Pemenue 3agau

Tect

Pemenue MPAKTUKO-OPHEHTUPOBAHHBIX
pacueTHBIX 3aJaHUI

IIK 1.2. BuImoaHSTH
TEXHOJIOTHYECKHE
onepanuu
MIPOU3BOJICTBA
MPOJAYKTOB  MHUTAHUS
W3 MSICHOTO CHIpbSl B
COOTBETCTBUH c
TEXHOJIOTHYECKUMH
WHCTPYKIUSIMH.

Pazmen 2. Tema 2.1, 2.2, 2.6, 2.8
Paznen 4. Tema 4.4, 4.5
Pazgen 5. Tema 5.1, 5.2.1 - 5.2.3
Paszgen 6. Tema 6.1, 6.2

3anosHeHHe TaOIHIIbI
@pOHTAIBHBIN ONPOC

[lonroroBka  yCTHBIX  COOOIIEHMH ¢
IIpE3EeHTalUEN

OneHuBaemasi JTUCKyCCHsl IO  BOIIpOCam
JEKIUU

Pa3paboTka MeHTaIbHON KapThl

Pa3pabotka rnoccapus

Pentenue 3amau

Tecr

Pemenne MIPAKTUKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUI
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