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Pabouas mporpamma VYI1.13 buonoruss paspaboTraHa B COOTBETCTBHHU CO
CJIEIYIOUIMMU HOPMATUBHBIMH IOKYMEHTAMU:

- ®enepanpabiii 3ak0H «O0 oOpazoBanmm B Poccuiickort deneparum» OT
29.12.2012 N 273-03;

- Ilpuka3z MunuctepcTBa obpazoBanus U Hayku Poccuiickoit denepanuu ot
17 mast 2012 1. Ne 413 «O6 ytBepxkaeHun ¢eaepaabHOTO TOCYAapCTBEHHOTO
00pa30BaTeIbLHOTO CTAHAAPTA CPEIHEro o0Iero o0pa3oBaHus» ¢ U3MEHEHUSIMU U
nononHeHusMu oT: 29 nexadpst 2014; 31 nekabps 2015 r., 29 utons 2017 r., 11
nekabps 2020 r., 12 aBrycra 2022 r.;

- Ilucemo MunuctepctBa oO6pazoBanusi U Hayku Poccun ot 17.03.2015 N
06-259 «O HampaBneHurn AOpaOOTaHHBIX PEKOMEHIAIMH TI0 OpTraHU3aINH
NOJly4YEeHUs  CpeaHero  odmero oOpa3oBaHMsi B Ipeleidax  OCBOEHUS
00pa3zoBaTeILHBIX IPOTPaMM CPeIHETO MPodheCCHOHATIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOIO 00mero oOpa3oBaHHs C Y4YETOM TpeOoBaHuil (enepanbHbIX
rOCy/IapCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB M MOJYyYaeMOW MpOopeccuu Hiu
CIEUAIBHOCTH CPEIHETO MPOPECCHOHATIEHOTO 00pa30BaAHUS»;

- [lucemo MunuctepcrBa npocsenieHus Poccun ot 20.07.2020 Ne 05-772
«O HampaBJIeHUH UHCTPYKTUBHO-METOANYECKOTO TTHChMaY;

- [Ipuka3z MunucrepcrBa npocsemienus Poccun ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsiaka opraHu3amum U OCYLIECTBJICHHS 00pa3oBaTeIbHOU
NEeATEIbHOCTH MO  OCHOBHBIM  00Ie0Opa3oBaTelbHBIM  MpOrpaMMaM -
oOpa3oBaTeNbHBIM MpOTpaMMaM Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEr0 |
cpenHero oo6mero oOpa3oBaHus» (3apeructpupoBaH B Munrocte Poccun
20.04.2021, peructpaunonHubiii Ne 63180);

- IIpuka3z Munuctepcta npocsemieHusi PO ot 24.08.2022 Ne 762 «O06
yrBepxacHun llopsaka opraHw3alM W OCYIIECTBIGHHS 00pa3oBaTeNbHON
JESTEIILHOCTH 10 00pa30BaTeNbHBIM MPOTPaMMaM CPEAHETO MPOPECCHOHATHHOTO

o0pa3oBaHUs;



- [Ipuka3z MunuctepctBa npocsemieHuss PO or 18 mas 2023 r. N 371 "O6
yTBEpKJIeHUn (denepaibHOM 00pa30BaTEIbHON MPOTPAMMBI CPETHEro OOLIEro
oOpazoBanus";

- IIpuxa3 MunucrepcrBa npocsenieHus Poccun ot 27.12.2023 Ne 1028 «O
BHECEHUU WM3MEHEHUN B HEKOTOphbIEe NpUKa3bl MUHHCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickon ®@epepanum u MunHucTepcTtBa mnpocsenieHns Poccuiickon
®denepanuu, Kacarouecs (enepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTeNIbHbBIX
CTaHJIaPTOB OCHOBHOT'O OOIIEro 0O0pa30BaHUs U CPEIHEr0 OOIIEro oOpa3oBaHUsI»
(3apeructpupoBad B Muntocte Poccun 02.02.2024, peructpanuonssiii Ne 77121,
BcTynaet B cuity ¢ 01.09.2024);

- IIpukaz Munucrepcta npocsemenuss Poccum ot 01.02.2024 Ne 62 «O
BHECEHUM W3MEHEHHU B HEKOTOpbIE IMpUKa3bl MUHHCTEpCTBA MPOCBEMICHUS
Poccuiickoii  @epepauun, Kacatomecs —(enepanbHbIX — 00pa3oBaTEIbHBIX
porpaMM OCHOBHOTO OOIIEro o0pa3oBaHUsi U CPEIHETO OOIIEro OOpa30BaHUS
(3apeructpupoBan B MuHnrocte Poccun 29.02.2024, peructpannronssiii Ne 773780,
crynaeT B cuiry ¢ 01.09.2024);

- [Ipukaz MununcrepcrBa npocsenieHusi Poccun ot 19.03.2024 Ne 171 «O
BHECEHUM HU3MEHEHMM B HEKOTOpbIe TMpuKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii  @epepauun, Kacatoumecs —(enepanbHbIX — 00pa3oBaTeIbHBIX
porpaMM HavaJIbHOTo 001ero oOpa3oBaHus, OCHOBHOT'O 0O0Iero oOpa3oBaHus 1
cpeaHero oo6miero o6OpazoBaHus» (3apeructpupoBaH B MuHtocte Poccum
11.04.2024, peructparmonnsiit Ne 77830, Bcrymaer B cuiy ¢ 01.09.2024);

- ®I'OC CIIO mno mnpodeccun 19.01.18 AmnmapaTuuk-orneparop
MPOU3BOJICTBA MPOJYKTOB MUTAHUS M3 PACTUTEIBLHOIO ChIPhS, YTBEPKICHHBIN
[Tpukaszom MunucrepctBa npocsemieHus Poccun Ne 973 or 11 HosiOpst 2022
roja;

- OcHoBHass mnpodeccuoHalibHasi oOpa3oBareibHas IporpaMma 1o
npodeccun 19.01.18 AnmapaTumk-onepaTop MPOU3BOJCTBA MPOIYKTOB MUTAHUS
U3 PACTUTENBHOTO ChIPbS, yTBEpXkAEHHas npukazom aupekropa ['AIIOY HCO

«HKIITTulD» ot 29.08.2025 r Ne 290;



- PaGouas nporpamma Bocniutanus ['AIIOY HCO «HKIIIull» k OITOII no
npodeccun 19.01.18 AnmapaTymk-ornepaTop MPOM3BOJCTBA MPOAYKTOB MUTAHUS
U3 PACTUTEIHHOTO CHIPHS;

- Ilpumepnas pabouasi mporpamMmma oO1IC00pPa30BATENBHON JTUCHUTIIIMHBI

«buonorus»  mns  mpodeccHoHANBHBIX — 00pa30BaTENBbHBIX  OpraHU3alu,

yTBepKIeHHAas MpoToKoJoM Ne 14 ot 30.11.2022 r. ®I'BOY AI10 UPIIO;
Opranu3zarus pa3pabOTUYHK: I'ocynapcTBeHHOE ABTOHOMHOE
npodeccuonanbHoe oOpaszoBarenbHOe yupexaeHue HoocuOupckoi obnactu

«HoBocuOupcKuii KoUK MUIIEBOM MPOMBIIIJIEHHOCTH U MEPEPadOTKID)

CocraButens_Huna AJ'ICKCEIHI[DOBHEI TDOd)I/IMOBa, IpEnoaaBaTeib BbICHICH

KBaHHd)HKaHHOHHOﬁ KaTcropuu

CoryiacoBaHo

Meroauct / /

PaccmoTtpeno Ha 3acenanuu [11K o61ieodpa3oBaTenbHbIX TPEAMETOB,
€CTECTBEHHOHAYYHOTO HAIIPABJICHUS M COIMATBLHO-TYMAaHUTAPHBIX JTUCIIUILIAH
npotokos Ne 1 ot 29.08.2025 r.

[Ipencenarens KOMUCCUU /1O.A . EBTiO11€HKO/
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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
YUEBHOI'O TIPEJIMETA VII. 13 BUOJIOT'UA

1.1. Mecto y4eOHOro mpeaMeTa B CTPYKTYpe OCHOBHOIi
00pa3oBaTe/IbHOI MPOrPaMMBbI

VYueonsii npeamer YII. 13 buonorus ssusercs o0g3aTENbHOW YacThIO
00111e00pa30BaTeNbHOIO LHUKIA y4eOHOro IJJaHa OCHOBHOW Mpo(deccroHaTbHOM
oOpazoBarensHoil mporpammbl CITO (OIIOIT CIIO) B cootBerctBuM ¢ DI'OC
CIIO mo mpodeccun 19.01.18 Amnmaparuuk-onepaTop MPOU3BOACTBA MPOAYKTOB
MUTAHMS U3 PACTUTEIHLHOTO CHIPHSL.

1.2. lleqin ¥ muIaHUpyeMble Pe3yJibTAThl OCBOCHHS MpeAMeTa

1.2.1. Heaun npeamera

Copepxxanne mnporpammbl yueOHoro mnpeamera YII. 13 buonorus
HAIpPaBIIEHO HA JOCTI)KCHUE CIEIYIOIINX IIeTeH:

- popMuUpOBaHWE Yy  CTYJCHTOB  TMPEACTABICHUS O  CTPYKTYPHO-
(YHKIIMOHAJIBHOW OpraHM3allMi XUBBIX CHCTEM pA3HOTO pPAaHra Kak OCHOBBI
OPUHATHAA PEIICHWH B OTHOIIGHHH OOBEKTOB IKUBOM TPHUPOIBI U B
IPOU3BOJICTBEHHBIX CUTYALHSIX;

-opMHUpOBaHUE MOHMMAHUS CTPOCHUS, MHOrooOpasusi U OCOOCHHOCTEH
KHUBBIX CHCTEM pPa3HOTO YPOBHsI OpraHH3aIlMH, 3aKOHOMEPHOCTEH MpPOTEKaHUS
OMOJIOTMUECKUX TMPOLIECCOB M SIBICHUH B OKpYXKalIIeH cpeae, LeI0CTHOU
HAyYHOW KapTHHBI MHUpPA, B3aUMOCBSI3M W B3aWMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

- pa3BUTHE YMEHMsI OIpEAeNsATh KHUBbIE OOBEKTHl B IMPUPOIE;
NPOBOANTH HAOMIOACHHUS 32 SKOCHUCTEMAaMH JJIsS BBIABICHUS €CTECTBEHHBIX U
AHTPONOTeHHBIX U3MEHEHUN, THTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHU;

- dbopMUpOBaHHE HABBIKOB MPOBEICHHS MPOCTEHINX OMOIOTHYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIIOJICHUEM TpaBUil  O€30MacHOro
oOpareHusi ¢ 00beKTaMH U 000pyI0BaHUEM;

- pa3BUTHE YMEHHUS WCIONb30BaTh HWH(GOPMALUIO OHOJIOTHIECKOTO

XapakTepa U3 pa3INIHbIX HCTOYHUKOB;



- dbopMHpOoBaHHE YMEHHUS MPOTHO3UPOBATH IMOCJEJICTBHUS  CBOEH
NEATEIbHOCTH TI0 OTHOIIEHUIO K OKPY’Kalollew cpene, COOCTBEHHOMY 3/I0POBBIO;
00OCHOBBIBaTh M COOMIOATH MEPHI MPO(PHUIAKTUKH 3a00ICBaHUIA;

- dbopmupoBaHue MTOHUMAHUS 3HAYUMOCTH JOCTUKEHUN
OMOJIOTMYECKOM HAyKH M TEXHOJIOTMH B MPAKTUYECKOW JEATEIIbHOCTH 4YEJIOBEKA,
Pa3BUTHS COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTHM U arpoOMOTEXHOIOTHUA.

1.2.2. Ilnanupyemble pe3yJbTAaThbl OCBOEHHMSI Y4eOHOI0 IpeaMeTa B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

PesynbraTom ocBoenus yueOHoro npeavera YII. 13 buonorust Ha ypoBHe
cpeaHero obmiero obpasoBaHus B cooTBeTcTBUM ¢ TpeboBanmsmu OI'OC CIIO
ABJsIeTCA (POPMHUPOBAHUE W PA3BUTUE COOTBETCTBYIONIUX OOIIMX KOMIETEHIUN

(manee OK) u npodeccronansubix komnerenuuit (nanee [1K).



Konx u HanmeHoBauue
bopmMupyeMbIxX
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl OCBOCHHS y4eOHOTO MpeaMeTa

OO6mmme

[IpenmeTtHbie

OK 01. Beibupats croco0bt

perieHus 3a1a4
po(hecCHOHATTLHOM
JIeSATEIbHOCTH
IMPUMCHUTCIIbHO K

pa3JIN4YHbIM KOHTCKCTaM

TPYJIOBOTO BOCIIUTAHHUS:

FOTOBHOCTh K  TPYyIdYy, OCO3HAHHE  IIEHHOCTH
MacTepCTBa, TPYIOIIO0UE;
TOTOBHOCTD K AKTHBHOM JESTeILHOCTH

TEXHOJIOTUYECKOW M COLHMAJIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBaTh,  IUIAHHPOBAaTH U
CaMOCTOSITEJIbHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
0a30BbBIX JJOTMYECKUX JIEHCTBUIL:

BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISAM, OLEHUBATH PUCKU
MOCJIEACTBUN NEITEILHOCTH.

0a30BBIX HCCIEN0BATENLCKUX JEHCTBUI:

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOUCKY METOJIOB PELIECHUs MPAKTHYECKUX 3a/ad,
MPUMEHEHUIO PA3JIMYHBIX METOJOB MTO3HAHUS.

CdopmupoBaHHOCT 3HAHHMI O MECT€ M POJU OHMOJOTHH B
CUCTeME HAy4YHOIrO 3HaHUS; (PYHKUHMOHAIBHON I'pPaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

ChopMHpOBaHHOCTh yYMEHHSI  PACKPBIBATh  COJEp)KaAHUE
OCHOBOIIOJIAraloMIMX OMOJIOTUYECKUX TEPMUHOB U TIOHSITHIA:
KU3Hb, KJIE€TKa, TKaHb, OpPTraH, OPTaHW3M, BUJ, MOMYJISAIHS,

IKOCUCTeMa, OwmoreHo3, Omocdepa; merabomusm (oOMeH
BEILIECTB u IIPEeBpAICHHUE SHEPTHUH), rOMEO0CTa3
(camoperymsnus), OMoCUHTE3 Oeka, CTPYKTYpHas

OpraHM3aIMs )KUBBIX CHCTEM, JUCKPETHOCTb, CAMOPETYIISIIHS,
CaMOBOCIIpOU3BeIeHNE (PENpOayKIHs), HACIEACTBEHHOCTD,

WU3MEHUYMBOCTb, DJHEPro3aBUCUMOCTb, pPOCT U DPa3BUTHE,
yYpOBHEBAsi OpraHu3aIusl.
ChopMUpOBaHHOCTb ~ YMEHHUS  PacKphIBaTh  COJEp)KaHUE

OCHOBOIIOJIATAOMINX OWOJIOTHYECKUX TEOpUM H THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLIMOHHOW,
MPOUCXOKAECHUS )KU3HU U YEJIOBEKA.

OK 02. Hcnosnb3oBarb
COBpPEMEHHBIC CpeacTBa
MIOUCKa, aHaIn3a U
UHTEPIpETauN
UHpOpMaLIUU u
uH(pOpMallMOHHbIE
TEXHOJIOTHH JUIs
BBITTOJTHEHHSI 3a1a4
npodecCuOHaNBHOM
JeSITeIbHOCTH

TPYAOBOTO BOCIIUTAHUS:
TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO U
caM0oOOpa30BaHUIO Ha MPOTSDKEHUM BCEH JKU3HU;
WHTEpeC K pa3nuuHbIM chepam mpodeccrnoHaTbHON
NeSITeNbHOCTH, YMEHHE COBEpLIaThb OCO3HAHHBIN
BeIOOp Oyaymedd mpodeccun W peaTu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIAHbI.

paboTel ¢ nHGOpMaIuei:

BIIQJICTh HABBIKAMU TONy4YeHHUS HHPOpPMAIUN U3
WUCTOYHHKOB  pa3HBIX  THIIOB,  CAaMOCTOSITEIHHO
OCYILIECTBIATh TIOUCK, AaHaIN3, CHCTEMAaTHU3alHUI0 U
WHTEpIpETani0 HHGOPMAIMKA PA3INYHBIX BUIOB W
(dhopM mpeIcTaBICHHUS,

CdopmupoBaHHOCTH YMEHHUS pacKkpbIBaTh
OCHOBOIIOJIAraroIre OMOJIOTHYECKHE 3aKOHBI u
3akonomepHocTH (I'. Mennens, T. Moprana, H.W. Basuioga,
3. Texkkens, @®. Mirmnepa, K. Bbopa), rpanuns ux

IIPUMEHUMOCTH K KUBBIM CUCTEMAM.

[IpnoGpereHne omnbITa NPUMEHEHHS OCHOBHBIX METOJIOB
HAay4yHOTO  [O3HAHMSA,  HCHOJB3YEeMBIX B  OMOJIOTHU:
HaOJIIOJIEHNsI W OINMCAaHUS JKUBBIX CHUCTEM, IPOLIECCOB U

HBHCHHﬁ; opranuzanu MW IMPOBCACHUA OMOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU A THUIIOTE3, BBISABJICHUS
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU BCIMYMWHaAMU,

OOBSICHEHUS TOJIYYEHHBIX PE3YylbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJb30BAHMEM HAYYHBIX TMOHSATUM, TEOpUU U




UCIOJNB30BaTh  CPEACTBa  HWH(MOPMAIMOHHBIX U
KOMMYHHUKAI[MOHHBIX ~ TEXHOJOTMH B  pELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3334 ¢ COOII0/IeHNEM TpeOOBaHUM
OpPrOHOMMKH, TCXHUKHU 6C3OHaCHOCTI/I, TUT'UCHBI,
pecypcocOepeKeHns, MPaBOBbIX U ATUYECKHX HOPM,
HOpM HMH(OPMAIIMOHHON OE30MMaCHOCTH;

BJaJleTh ~HaBbIKAMM  pAcllO3HaBaHHUA U  3aILUTHI
uHpopManuy,  WHPOPMALMOHHON  OE30MaCHOCTH
JIMYHOCTH.

3aKOHOB.
ChopMHpOBaHHOCTD  YMEHMSI  BBIACNATH  CYIIECTBEHHBIC
NPU3HAKU BHUPYCOB, KIETOK IPOKApUOT U  IYKapuoT;

OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB, BHJIOB,
OMOTeOIEHO30B M JIKOCHUCTEM; OCOOCHHOCTH MPOIECCOB
oOMeHa BEIIECTB M TMPEBpallleHUsT HHEPruM B KJIIETKE,
(doToCHHTE3a, IIACTHYECKOTO M JHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MUT03a, Mel03a, OIUIOAOTBOPEHHUS, PA3BUTHS U
Pa3MHOXXCHHS, WHAUBHIYAJILHOTO PAa3BHTHS OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO
oT0opa, BHI000pa30BaHHUSI, IPUCITOCOOJICHHOCTH OPTaHU3MOB
K cpeae OOWTaHUSA, BIUSHUS KOMIIOHEHTOB SKOCHUCTEM,
AQHTPOTIOTEHHBIX ~ M3MEHEHWH B  JKOCHUCTEMaxX  CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBpaIlleHNne YHEPTUH B
ouocdepe.

ChopMHpOBaHHOCTH ~ yMEHHUSI  MPUMEHSTh  IOJTYYECHHBIE
3HaHUS JUISI OOBSICHEHUS OHOJIOTHYECKUX TMPOIECCOB U
SBIIGHUW, JJISl TPUHATHS TMPAKTUYECKUX  PElIeHUH B
TOBCETHEBHOW KU3HM C IIeJIbI0 obecrieueHrs 0e301acHOCTH
CBOETO 37I0POBbSI U  3JIOPOBbS  OKPYXKAIOUIMX  JIOJEH,
coOMIoeHHs 37J0pOBOr0 00pasza >KU3HHM, HOPM TPaMOTHOTO
MOBEICHHUS B OKpYXKAIOIIEeH MPUPOTHON Cpee; MOHUMaHUE
HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUN COBPEMEHHOMN
Owojoru M OMOTEXHOJNOTMHA ISl  PalMOHAIBHOTO
TIPUPOTOTIONIE30BAHUS.

OK 04. D¢ dexTrBHO
B3aMMOJICHCTBOBATH u
paboTaTh B KOJUIEKTHBE H
KOMaH/Ie

[EHHOCTH HAyYHOTO MO3HAHUS:

OCO3HAHWE IICHHOCTH  HAyYHOW  JIeATEIHHOCTH,
TOTOBHOCTE OCYIIIECTBISATh MIPOEKTHYIO 51
I/ICCJ'Ie)IOBaTeJ'IBCKYIO OCATCIIBHOCTD I/IHJIHBPIJIyaHBHO n
B IpyIIIE.

oO01IeHus:

OCYIIECTBISITh KOMMYHHUKAIlMM BO BceX cdepax

CdopmupoBaHHOCTH YMEHUS peliaTh OMOJIOTHYECKHE 3a/1a4H,
COCTAaBJISITh TEHOTHUIIMYECKHE CXEMbl CKPEIIMBAHUS IS
pPa3HBIX THUIIOB HACJEJAOBAHUS MPU3HAKOB y OPraHU3MOB,
COCTAaBJISITh CXEMBbl TIEpeHOCAa BEMIECTB H DHEPTUHM B
3KocucTeMax (LIeNU MUTaHUsl, TUIIEBbIE CETH).




JKU3HU,
BJIAJIETh  Pa3JIMYHBIMU
B3aHMOJCHCTBUS;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

cnocobamMu  0oOlIeHUus |

OK 07. CopgeicTBOBaThH
COXPaHCHHIO OKpYXKaroleh
CpeIibl,

pecypcocOepexeHuto,

OpUMEHATh ~ 3HaHUSA 00
U3MEHEHUU KJIMMara,
IIPUHIUIIB OepeKIIMBOTO
POU3BOJICTBA, IPPEKTUBHO
JIEHCTBOBATH B

HPGSBLIqaﬁHBIX CUTyalusax

9KOJIOTHUYECKOI0 BOCIIUTAHMUS:
c(OpMHPOBAHHOCTh HKOJIOTHUECKON KYJIBTYDBI,
IIOHUMAaHHUE  BJIMSAHUSA  COLHMAIBHO-DKOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSHUE NPUPOAHOM U COLMAIBHON
Cpensl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0IIeM;

IJJAHUPOBAaHUE M OCYILIECTBICHHWE JCHUCTBUH B

OKpYXKarolllel Cpelle Ha OCHOBE 3HAHUA Leled
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ACUCTBUMN, MPUHOCAIIMX BpEX
OKpY>Kalolleu cpere;

yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE  IOCIEACTBUSA
JNENCTBUMN, IPEAOTBPALLATD UX;
pacuIMpeHre ONBITa JCSATENBHOCTH HKOJIOTHYECKON
HaIlPaBJIECHHOCTH.

HeOJaronpusTHhIE
MPEANPUHAMAEMBIX

CpopMHUpPOBAaHHOCT, ~ YMEHUW  KPUTUYECKH  OLICHUBATh
uHGOPMaIIMI0 OUMOJIOTUYECKOTO COJCP>KAHUS, BKIIOYAIOUIYIO
NICEB/IOHAYYHbIE  3HAHUS M3  PAJIMUYHBIX  HCTOYHHUKOB
(cpeactBa MaccoBoil HMH(pOpPMAIUHM, HAYYHO-TIOMYJISPHbBIE
MaTepHayibl);  MHTEPIPETUPOBATH  ATUYECKUE  ACTHEKTHI
COBPEMEHHBIX HCCIIEJJOBaHU B OHOJIOTHUH, MEIHUIIMHE,
OMOTEXHOJIOIMH; PacCCMaTPUBaTh INI00AIbHBIE 3KOJIOTHYECKHE
npoOJieMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K
HUM COOCTBEHHYIO TTO3HUIIHIO.

CdopmupoBaHHOCTh  yMEHHUW  CO3AaBaTh  COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE  COOOIIEHHS HA  OCHOBE
Ounosnorndyeckod WH(GOpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OUOJIOTHH.

IIK 1.1. [IposepsTs
UCIIPABHOCTh
TEXHOJOTUIECKOTO
o0opymoBaHus, CUCTEM
0e30MmacHOCTH u

CUTHAJIM3ALUU, KOHTPOJIBHO-
U3MEPUTENIbHBIX TPUOOPOB U

aBTOMAaTHUKH Ha
ABTOMAaTHU3UPOBAHHBIX
TCXHOJIOTHYCCKHNX JIMHHUAX

FOTOBHOCTh K  TpPYyAYy, OCO3HaHUE
MacTepcTBa, TPYA0I00HE;

OBJIaJICHHE HABBIKAMH Y4EOHO-HCCIIeJ0BATENBCKOM,
HPOCKTHON U COLIMAIBHOM JIEITEIbHOCTH.

OCO3HAaHHWE IIEHHOCTM  HAay4HOHW  JI€ATEIbHOCTH,
TOTOBHOCTh OCYILIECTBIISATh MIPOEKTHYIO u

HCCIEA0BATENIbCKYIO JIEATEIbHOCTh MHAUBUAYAIbHO U
B IpymIie.

OEHHOCTH

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ M POJIM OHWOJOTUU B
CHCTEME HAay4YHOTo 3HaHUs; (YHKIHOHAJIHHOM I'PaMOTHOCTH
YyesioBeKa JJIs PeleHus )KU3HEHHBIX MPo0eMm;

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHSATH MOJyYSHHbIE 3HAHUS
JJIsL 00BsICHEHHST OMOJIOTHYECKUX IMponeccoB u HBJ'IGHI/IfI, JJIsL
MPUHATUS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOM KHU3HHU C
Lenblo obecriedeHHsi Oe30MacHOCTH CBOErO 3/0POBbSl U
30POBbSl OKPYXKAIOLIUX JIOJCH, COONIOJEHUS 370pPOBOrO
o0pa3a >KN3HU, HOPM TPAMOTHOT'O TIOBE/ICHHSI B OKPY’KaIOIIEH
MIPUPOIHOMN cpene; IIOHUMAaHUE HE00X0IMMOCTH
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MpPOU3BOJACTBA  MPOAYKTOB
MUTAaHUS W3 PACTUTEIHHOTO
CBIpbSI B COOTBETCTBHUHU C
JKCIUTyaTaIlMOHHOM
JOKYMEHTAUECH.

IIK 1.2. BrImonHaTh
TEXHOJIOTHYECKHUE Olepaluu
o yCTpaHEHUIO
HEHCIIPaBHOCTEW B pabore
TEXHOJIOTHYECKOTO
o0opyoBaHus, CHUCTEM
0€e301MacHOCTH u
CUTHAJIM3AIIMH, KOHTPOJBHO-
U3MEPUTENbHBIX TPUOOPOB U
aBTOMATHKH Ha
ABTOMATHU3HPOBAHHBIX
TEXHOJIOTHYECKUX  JIMHUAX
MPOU3BOACTBA  MPOAYKTOB
MUTAaHUSA W3 PACTUTEIHHOTO
ChIpbsi B  COOTBETCTBUH
AKCIUTyaTallMOHHOU
JIOKYMEHTAIUEH.

WCIOJIB30BAHUS JTOCTH)KEHUI COBPEMEHHOW OWOIOTHH |
OMOTEXHOJIOTUH AJIS PALlMOHAIILHOTO IPUPOOINOIb30BAHUS
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0bem yueOHOro npeaMeTa M BU/bI Y4eOHOM padoThl

Bun yae6HO# paboThI O0mbem B yacax

O06beM 00pa3oBaTeNbHON MPOTrpaMMBbl y4EOHOTO TIpeIMEeTa 200
B T.4.

1. OcHoBHOE conepKaHue 133
BT. U..
TEOpPETHYECKOE 00yUeHre 66
MPAKTUYECKHUE 3aHATHS 53
nabopaTopHbIE 3aHATHUS 14
[TpodeccroHambHO-OPUEHTUPOBAHHOE COJICPIKaHue (COJepKaHNE 16
MPUKIIATHOTO MOJIYJIs)
B T.U.
TEOopeTHYecKoe 00yJIeHne 4
MIPaKTUYECKHUE 3aHITUS 10
J1ab0paTOPHBIE 3aHATHS 2

2. CamocrosTenbHas paboTa 00yJaromerocs 67
[TpomesxyTouHas arrecranus B popMe dIK3aMeHa 18




2.2. TemaTu4eckuii 1aH U coAepkanue ydeoHoro npeamera YII. 13 buosiorus

O0BeM 4acoB Kozt .
HaumenoBanue Copneprxanue yueOHOro MaTepuaia, J1abopaTopHble U IPAKTUYECKHUE 3aHATHS, KOMIIETEHIIUH,
pas3ziesnoB U TeM KOHTPOJIbHBIE pabOTHI, CAMOCTOATEIbHbBIE PA0OTHI pe3yabTaToB
I OCBOCHHUS
T3 CP
3
1 2 3]14]|5 6
Pa3nea 1. KileTka — cTpyKTYPHO-(QYHKIIHOHAJILHAS €IMHUIIA KUBOTO 16 ‘ 12 ‘ 12
Tema 1.1. OcHOBHOe coiep:KaHue 2
buoJjorus kak Teopernueckoe o0yueHue: 2
HayKxa. buonorus xak Hayka. CBsi3pb OHOJIOTMM C JAPYTMMH HayKamMHu: OMOXHMMs, Ouopu3uka, OHMOHUKa, OK 02
resoreorpadus u ap. Poiap u mMecro O6uonoruun B (OPMHPOBAHUM COBPEMEHHOM Hay4yHOM KapTHHBI
Mupa. 3HaueHHe OMOJOTHMYECKMX 3HaHWW. VcTopust Omonornu. 3HaYeHWE LUTOJOTHH IS Pa3BUTHS
OMOJIOTMH U MO3HAHUS NPUPOABI. MeTo/bl IUTOIOTUN: MUKPOCKOIIUS, XpoMaTorpadus, 3yekTpodopes,
METOJ MEYECHHBIX aTOMOB, MU (hepeHInaIbHOE IEHTPUPYTUPOBAaHUE, KYJIbTypa KIETOK.
Tema 1.2. OcHoBHOE coep:kaHue 2
Oobmas TeopeTuueckoe 00y4eHue: 2
XapaKTePUCTHK OK 02
Pa3znoobpazue O6uocucrem. Opranuzanys OMOJIOTMUECKUX CHCTEM. YPOBHH OpraHU3alluud OMOCHCTEM:
a4 JKH3HH MOJICKYJISIPHO-TEHETUYECKUH, OPraHOMJAHO-KJIETOYHbIN, OpraHW3MEHHBIH, MOMyIAIUOHHO-BUIOBOM,
9KOCUCTeMHBIN, OunochepHsiii. Hayku, msydaromue Ouoirmueckre OOBEKTHI Ha pPa3HBIX YpPOBHAX
opranuzanuu Sku3HU. OOmas XapakTepUCTHKa J>KU3HHU, CBOWCTBA KMBBIX cucTeM. Ilporeccsl,
MIPOUCXOAIINE B OnocucTeMax
Tema 1.3. OcHoBHOeE coep:xaHue 6
b OK 01, OK
HOJOTHYIECKH | Tegpernyeckoe 00ydeHHe: 2




BaKHbIE
XMMHYECKHE
coeTHMHEHHUs

XUMHUYECKUH COCTaB KJIETOK. Heopranmdeckue BemiecTBa KIETOK, HX OHONOTHYECKas pOJb.
Opranuueckue BellecTBa KIeTKH. buonornyeckue nonumepsl. benku, cTpykrypa u QyHKunu O0enKoBon
MoJIeKyibl. DEPMEHTHI, TPUHIUIT UX JIEHCTBHUS. YTIEBOIbI, WX Ouosorndeckue GpyHKuuu. Jlumumsl,
obmuii miaH crpoeHus. [uapodunbHO-THApOdOOHBIE cBoiicTBa. Kiaccudukanus IUMUmIoB.
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkunu ATO.

02, OK 04

IIpakTuyeckue 3aHATHS:

IpakTuyeckoe 3ansaTue Nel Posib G€1KOB, YIII€BOJAOB U )KUPOB B OpraHU3ME YEIOBEKA.

ButaMuHbI 1 OMOJOTUYECKH aKTUBHBIC J00ABKU, UX 3HAYCHHE B )KU3HU OpraHuU3Ma uyeioBeka. [ umo- u
aBUTAMUHO3Bl W WX mocienctBus. IIpemocraBieHne YCTHBIX COOOHICHWM C Tpe3eHTaIuei,
MOATOTOBJICHHBIX 10 MEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX MIPETO/IaBaTeIeM

OK 01, OK
02, OK 04

JlaGopaTopHble 3aHATHSA:

JlabopaTopnas padora Nel «Omnpenenenne Butamuaa C B IPOAYKTaxX MUTAHUS
[TonroroBka BapuaHTOB OIbITA, HAOJIOJACHUE 32 KAa4eCTBEHHBIMH PEAKIMSIMH, 3allOJIHEHHE padovei
TaOJUIIBI, HHTEPIIPETAIMS HAOII0JaeMbIX SIBICHUH, (POpPMyITUpOBaHHE BHIBOJOB

JlabopaTopnas padora Ne2 «['uapodunsHO-THAPOPOOHBIE CBONCTBA JTUITUIOBY
[ToaroToBka BapHaHTOB OIbITa, HAOMIOJEHUE 32 KaYECTBEHHBIMU pPEaKIMSIMH, 3aMoJIHeHUuEe paboueit
Ta0JINILIbI, UHTEpIpEeTaIHsl HaOII0AaeMbIX ABJIEHUH, (OPMYIMPOBAHUE BHIBOJOB

OK 01, OK
02, OK 04

Tema 1.4.
CrpykTypHO-
NIV EN S
asi OpraHu3anus
KJIETOK

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4uenue:

Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE NOJOKEHUS COBPEMEHHOMU
KJIETOYHOW TeopuH. THIIBI KIETOYHOW OpraHu3aluu: INPOKAPUOTHYECKHMM M DYKApUOTHUYECKUU.
CpaBHMTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PacTUTENbHOU, )KUBOTHOM, rpuOHON). CTpoeHue
MPOKAPUOTUYECKOW  KJIeTKH. OCOOEHHOCTH  CTpPOC€HHMsI  TeTepoTpodHONM W aBTOTPOdHOU
IPOKapUOTHYECKHX KIeToK. CTpoeHue miazmaruyeckoid MemOpanbl. TpaHCIOpT BelIecTB uepes
IUIa3MaTHYECKyl0 MeMOpaHy: MAacCUBHBIM M AKTUBHBIA. ODHJOLMUTO3: IHHOIMTO3, (HaroiuTos.
Ox3o01mTo3. O60104YKa WK KIeToyHas creHka. CTpykTypa U GYHKLIHU KJIETOYHOW CTEHKU PacTeHHI,
rpuboB.

[uromnasma. [{uto3onb, [{uTockener. OqnomMeMOpaHHBIE OPTaHOU Bl KJIETKHU: DHIIOIIIa3MaTHYeCKast
cetb (OI1C), anmapat I"'onbkH, TU30COMBI, TEPOKCUCOMBI, BaKYOJIU PACTUTEIbHBIX KiIeToK. CTpoeHue
U QYHKIIUU OTHOMEMOpPAaHHBIX OpraHoMA0B KieTku, Kierounstit cok. Typrop.

HOJIyaBTOHOMHLIe OopraHOUAbI KJIICTKHU: MUTOXOHAPHH, IJACTUABL: XJIOPOIJIACTBHI, XPOMOIIIACTHI,

OK 01, OK
02, OK 04
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JIEUKOIUIACTHI, X CTPOEHHE U GYHKUMU. SepHbli annapaT KJIeTKH, CTPOCHUE U (PYHKITUH.
HememOpanHble OpraHoubl KJIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIA HEHTp. OpraHousi
JBYDKEHUS: PECHUUYKU M KT'YyTUKH. CTpoeHHe U PyHKIMK HEMEMOPAHHBIX OPraHOUA0B KIETKU

JlabopaTopHble 3aHATHS:

Jladoparopnasi padora Ne3 «CrtpoeHue KIETKH (pacTeHHUs, >XHUBOTHBIC, TPUOBI) M KICTOYHBIC
BKITIOUCHUS (KpaxMall, KAPOTUHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI )

[Tprobperenue onbITa MPUMEHEHUS! TEXHUKH MHUKPOCKOMUPOBAHUS MPH BBINOJIHEHUU J1a00paTOPHBIX
pabot. ITonroroBka MEKpOIpenapaToB, HAOIIOACHUE C TOMOIIHI0 MHUKPOCKOIIA, BEISIBJICHUE Pa3TAIHiA
MEXIy H3ydyaeMbIMU OOBEKTaMHU, HHTEpHpeTanus HaOM0JaeMbIX SBICHUN, (GOpMyTUpOBaHUE
BEIBOJIOB

JlaGopaTtopHnas padora «I[IponuiiaeMmocTh MeMOpaHbI (T1a3MOJIN3, IETIIIA3MOJIN3)»

[TproOpeTeHue OmbITa MPUMEHEHUSI TEXHUKH MHKPOCKOITUPOBAHUS TIPH BBITOJIHCHHH JTA0OPATOPHBIX
pabot. [loaroroBka MUKpOMpenapaToB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOTIA, BBISBICHUE Pa3Inunid
MEXIYy H3ydaeMbIMU OOBEKTaMH, HHTEpPHpETalus HaOMI0JaeMbIX SIBJICHUN, (OPMYyITUPOBAHUC
BBIBOJIOB

Tema 1.5. OcHoBHOE co/iep:KaHue
CrpykTypHO- Teopernueckoe o0yueHnune:
GYHKUMOHANLH | Crpoenne xpoMocoM. XpOMOCOMHBIIi HAGOP KIETOK, FOMONOIHYHBIE H HETOMOJIOTHYHBIE XPOMOCOMBI,
ble (haKTOPbI raruIonIHBIN U aurutonaneiid Habop. Hykmennossie kucnotsl. JJHK 1 PHK. Ctpoenne HYKIEHMHOBBIX
HACJIE[ICTBEHHOC OK 01, OK
A kucioT. Hykneorunsl. Kommnementapasie azoructeie ocHoBaHusA. [IpaBmiio Yapradda. Ctpyktypa >
™ JHK - nBoiinas cnupanb, Mecronaxoxaenue u o6uonornuyeckue ¢pynkuun JHK. THK-skcneptusa. 02
Bunet PHK. ®@ynkuuu PHK B knetke
IIpakTHYeckue 3aHATHSA:
IIpakTyeckoe 3ansaTue Ne2 PernieHue 3a/1a4 Ha ONPEEIICHUE TI0CIEN0BATEIBHOCTH HYKIEOTHUIOB
Tema 1.6. OcHoBHoOe coepxxaHue
IIponeccnl
pon Teopernueckoe odyueHnune:
MATPHYHOTO =
Marpuunsiii cunte3 JIHK - permmumkanus. Ilpuanunsr perumkanuu JIHK. Mexanusm perummkanuu
CHHTe3a
JHK. Penmapauus [IHK (moperuiekaTtuBHasi, MocTperieKaTHBHAs). Peakiuu MaTpUuHOTO CHHTE3a. OK 01, OK
[TpyHIMIT KOMIIJIEMEHTAPHOCTH B peakiusx MatpuuHoro cunresa. JIHK u rensl. I'enernyeckuit xon, 02

ero cpoicrBa. Tpanckpunius - Marpuunbeli cuHTe3 PHK. Tpancmsimus m e€ osrtambl. YcnoBus
6uocunresa 6enka. Crpoenune TPHK u koqupoBanne amuHokucinoT, Pons pubocom

IIpakTHYeckHe 3aHATHA:
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IIpakTyeckoe 3anaTue Ne3 Penienue 3a1a4 Ha ONpeiesIEHNE TIOCIEN0BAaTENBHOCTH AMUHOKHCIIOT B
MOJIEKYJie OerKa.

Pemienue 3a1au Ha onpeziesIeHUe OCIEI0BATEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe Oelka B ciiydyae
WU3MEHEHUS II0CIIEI0BAaTEIbHOCTU HyKiIeoTua0B JJHK

Tema 1.7.
Hekaerounnie
¢opmbI KU3HU

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me:

Bupycsl - Heknerounble (OpMBbI XKM3HM U OOJMraTHele mapa3uTbl. CTPOEHUE MPOCTBIX U CIIOKHBIX
BUPYCOB, peTpoBHpYycoB, Oaktepuodaros. XKusuenuwsii nmkn JIHK-comepkammx supycoB, PHK-
coJiepKalx BUpycoB, Oakrepuodaros, BUY, renatut yenoseka.

bakrepuu. O0mias xapaktepuctuka. [lonstue mramMMm. Bupychl u 6akTepun: cX0JICTBA U pa3TUUUs OK 01, OK
IIpakTH4yeckue 3aHATHS: 02
IIpakTnyeckoe 3ansaTue Ned BupycHble u 6akTepranbHble 3a00J1€BaHUS.
OO0mue NpUHIUNB UCMIOJIb30BAHUS  JIEKAPCTBEHHBIX  BemlecTB. (COOEHHOCTH TPUMEHEHUs
AHTUOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUI C Mpe3eHTaluel, MOArOTOBJIEHHBIX IO MEPEYHI0 MCTOYHUKOB,
PEKOMEHIOBAaHHBIX IIPENOAABATEIIEM
Tema 1.8. OcHoBHOe coaep:xaHue
Oo0men BemectB | Teoperuueckoe o0yueHnue:
U npeBpamienue | [lepBuuHbIi CHUHTE3 OpPraHMYECKHX BEIIECTB B KieTke. [lmactuueckuit oOmeH, dDoTocuHTE3,
JHEPruu B XEeMOCHUHTES. OK 02, JIP
KJIeTKe AHas’poOHBIN 3HepreTHyeckuii oOMeH, AHa’poOHbIe OpraHu3Mbl. bposkeHue, aBTOTPOQHBIA Hu 01
reTepoTpoHBIN TUI MUTaHUSA. AHAYPOOHBIE MUKPOOPTaHU3MBbI KaK 0OBEKThl OMOTEXHOIOTUU. DTalbl
sHepreTudeckoro ooMena. ['nmukonus. buonornueckoe okuciaeHue, Wi KIETOYHOE JbIXaHUE
Tema 1.9. OcHoBHOe coep:kaHue
AKn3HeHHBbIH Teoperuueckoe od0yuenue:
UK KJICTKH. Knerounsnii 1uki, ero mnepuoabsl u  peryiasanus. Ilepuonsl uHTepdaspl UX OCOOEHHOCTH,
Murto3. Meiio3 Huddepennmanus KISTKH U apecT KJIETOYHOro Iukia. Jlenenue kiaeTku - Muto3. CTaauu MuTO3a U OK 02, OK
npoucxoasmue npoueccbl. Kapuoknues m nuToKnMHE3. bronormdeckoe 3HadyeHWe MHUTO3a. Menos - 04

peaykimoHHoe peneHue kietkd. Craguum Meio3a. Meilo3 - OCHOBa TMOJIOBOTO Pa3MHOMKEHHS.
[ToBenenue xpomocom B meito3e. Kpoccunrosep. buonorndeckuii cMbici Meio3a. DhdexTsl Meiiosa.
Meiio3 B )KU3HEHHOM IIMKJIE OPTaHU3MOB
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CamocrosiTesbHast pabora Nel

MonexkyJspHbII ypOBEHb OPraHU3aLUU KUBOTO 12
Pasznea 2. Ctpoenue u GpyHKIIUU OPraHU3Ma 14 | 22 | 20
Tema 2.1. OcHOBHOE coiep:KaHHe 4
Crtpoenue
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJIeP/KAHME TEOPETHYECKOro 00y4eHus: 2
OPTAHHIMA Opnokiierounble  opraHu3Mbl.  KosloHManpHble  OpraHu3Mbl, MHOIOKIETOYHBIE  OpPraHU3MBI,
B3aumocBs3p uyacTeil MHOrokieToyHoro opraHuzma. @yHknus. OpraHbl M CHUCTEMBl OpPraHOB. OK 02, OK
Anmnapatbl opraHoB. ['omeocTa3 opranusma U ero noaJep>KaHue B MPOLecce KU3HEACSITEIbHOCTH. 04, TIK 1.1
@DyHKIMOHAIbHASL CHCTeMa OpraHoB. TkaHu pacteHuil. TkaHM XKUMBOTHBIX M 4YenoBeka. OpraHsl I[IK 1.2
pactenuii. OpraHbl M CHUCTEMbl OpPraHOB >KMBOTHBIX M YEJIOBEKA. 3HAYEHUE OIOPbI, JBUKEHUS,
NUTaHUs, JbIXaHWsS, TPAHCIIOPTa BEUIECTB, BbIICICHUS, 3alllUThl. 3HAYCHHE MPOSBIICHUS
pa3apaXuMOCTHU U PEryJIsLUU
IIpakTHYeckue 3aHATHSA: 2
IIpakTnyeckoe 3ansaTue NeS MHpekunoHHbIe 320071€BaHUS U STTUIEMUSL.
Teopus kinoHanbHO-cenekTUBHOro nMMyHurera 1. Dpnnxa, .M. MeunnkoBa. BaxHeiimume snuaeMun OK 02, OK
B UCTOPUU YeoBedecTBa. BakunHaus kak npoduiakTuka HHPEKIMOHHBIX 3a001€BaHHH. 2 04.TIK 1.1
[IpencraBieHne yCTHBIX COOOIIEHUI C Mpe3eHTaluel, MOArOTOBIEHHBIX IO MEPEYHI0 MCTOYHUKOB, ’ '
PEKOMEHI0BaHHBIX IPENOIaBaTENIEM IIK 1.2
Tema 2.2. OcHoBHOe coJep:kaHue 2
DopMbl IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COCP/KAHNE TEOPETHYECKOI0 00y4eHust 2 OK 02. TIK
Pa3MHOKeHUA @®opMbl  pa3sMHOXKEHHUS OpraHu3MoB, becrnonoe u 1mosioBoe pa3MHOXeHue. Bunel Oecnornoro ’
OPraHu3MoB Pa3MHOXKEHHUsA: IIPOCTOE [EJICHUE HAABOE, II0YKOBAHWE, DPA3MHOXKECHHE CIIOPAMM, BErE€TaTUBHOE LLIIK 1.2
pasMHOXKeHUe, pparmMeHTanus, KioHuposanue. [lonoBoe pa3MHOKEHHE.
Tema 2.3. OcHoBHOE coaepKaHue 2
Omnrorenes TeopeTnueckoe odyueHue: 2 OK 02. OK
KUBOTHBIX U ["amerorenes y »kuBoTHbIX. Criepmarorenes u ooreHes. CTpoeHHE NMONOBBIX KJIETOK. OII0J0TBOPEHNE ’
YyesioBeKa U HSMOpPHOHAIBHOE pPa3BUTHE KUBOTHBIX. [lapTeHoreHe3. DOMOpuorenes (Ha NpUMepe JIAHIETHUKA). 04

Cranuu smMOproreHesa

17




Poct u pa3Butue xuBoTHBIX. [TocTamMOproHansHbIi iepuo. [Ipsimoe u Henpsimoe pazButue. Pazsutue
¢ meramopdo30oM y OECrO3BOHOYHBIX M TO3BOHOYHBIX KHMBOTHBIX, CTaJuu MOCTIMOPUOHAIHLHOTO
pa3sBUTHs Yy JKUBOTHBIX M uenoBeka. llepuozabl oHTOreHesa uenoBeka. buosornmyeckoe crapeHue u
cMepTh. I'epoHTONI0TNA
Tema 2.4. OcHoBHOe coJep:kaHue
OHnrorene3 Teopernueckoe o0yueHue: 2 OK 02, OK
pacreHui ['ametoduT u cnopodut, PasmMuoxenue u paputue Bogopocieil. Pa3sMHOXXeHUE U pa3BUTHE CIIOPOBBIX 04
pactenuii, Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuonasl oHTOreHe3a pacTeHUI
CamocrosiTesibHasA padoTa Ne2 10
Crpoenue u pyHKIUHN OpraHu3Ma
Tema 2.5. OcHOBHOe coiep:KaHue
OcHoBHBIE Teopernueckoe odyueHue: 2
TOHATHUSA ['eHeTnKa Kak HayKa O HACJIEICTBEHHOCTH M M3MEHYMBOCTH OpPraHu3MoB. OCHOBHBIE N€HETHUYECKHE OK 02
T€HeTUKH NOoHATUS W cuMBOJIBI, [eH, ['enotun, deHorun, AienbHbIE T'eHBbI, AJBTEPHATUBHBIC IMPU3HAKH,
JIOMUHAHTHBIM M pELECCUBHBIM Mpu3HaKu. ['oMo3urora u rereposurota. Yucras nuHUSA. ['uOpuabL.
OCHOBHBIE METO/Ibl TeHETUKU: THOPUI0TOIHYECKHUH, IIUTOIOTUYECKHE, MOJIEKYJIIPHO-TEHETUYECKHE
Tema 2.6. OcHoBHOe coaep:xaHue
3axonomepHocT | Teoperuueckoe o0y4yeHue: 2
U HaCJIeI0BaHUs | 3aKOHOMEPHOCTH 00pa3oBaHMs TraMmeT, 3akoHbl [. Menzaens: MoHoruOpugHOE CKpeIIMBaHUE.
[IpaBuiio 1OMUHUpPOBaHUS. 3aKOH €AMHOOOpasusi NEPBOrO IMOKOJEHUS. 3aKOH pacUIerICHUs
npusHakoB. L{uronornyeckue OCHOBBI MOHOTMOPHAHOIO CKpelIMBaHUA. ['Mnore3a YUCTOTHI raMer. OK 02. OK
AHanusupyrouiee ’
ckpenuBanue. JluruOpuaHoe CcKpemuBaHUEe. 3aKOH HE3aBUCHUMOTO HACJIEIOBaHUS TPU3HAKOB. 04, IIK 1.1,
[TonmuruOpuaHoe HacIEAOBaHUE U €TO 3aKOHOMEPHOCTH 1K 1.2,
IIpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE IPAKTHYECKOr0 3AHATHSA
IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3amad Ha OINpENENEHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX MPU3HAKOB MPU MOHO-, JM-, HOJUTHOPUIHOM M aHAJM3UPYIOIIEM CKPELIMBaHHH,
COCTaBJICHUE T€HOTUITHYECKUX CXEM CKPEIIMBAHUS
Tema 2.7. OcHoBHOe coep:kaHue OK 01. OK
B3zaumopneiicreu | Teoperndeckoe o0yueHue: 2 \ ’
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€ '¢cHOB

I'enoTun kak HenoctHas cucrema. MHOKECTBEHHOE AeiCTBUE Te€HOB, [lieiioTponus, MHOKECTBEHHBIN
ajuienu3M. B3anmoneiictBue amnenbHbIX reHoB. KomoMuHupoBaHue. B3anmoneicTBre HEAIEIbHbBIX
reHoB. KommneMmentapHocts. Onuctas. [lonmumepus

IpodeccunoHaTBLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

IIpakTuyeckoe 3anaTue Ne7 Pemenue 3amad Ha OIpPENCIICHHE BEPOATHOCTH BO3HUKHOBEHUS
HACJIEACTBECHHBIX IIPU3HAKOB IIPM PA3JIMYHBIX TUIAX B3aUMOJECHCTBUS TI'E€HOB, COCTABJICHUE
TEHOTUIIMYECKUX CXEM CKpELIVBaHU

02

Tema 2.8.
CuemieHHoe
HaCJIe0BaHHe
NMPU3HAKOB

OcHoBHOe coaepkaHue

IIpakTH4yeckue 3aHATHS:

IIpakTuueckoe 3ansaTue Ne8 3axonsl T. Moprana. CuerieHHOEe HAclIeOBaHNUE T'€HOB, HapyIIeHHE
CLEMJIeHUs. XpPOMOCOMHAas TEOpHsl HACIEICTBEHHOCTHU. ['eHeTHueckoe KapTHPOBAHHE XPOMOCOM.
Mcnonb30BaHue KPOCCUHIOBEPA AJIsl COCTABIICHHS T HETUYECKUX KapT XpOMOCOM

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

IIpakTnyeckoe 3ansitie Ne9 Pemienue 3amad Ha ONpeieieHWE BEPOSTHOCTH BO3HUKHOBEHUS
HACJICJICTBECHHBIX IPU3HAKOB IPU CLEIJIECHHOM HACJIEIOBAaHHUM, COCTABIECHHUE IN€HOTHUIIMYECKUX CXEM
CKpELIVBAHUS

OK 02, OK
04, TIK 1.2

Tema 2.9.
3akoHOMepHOCT
U U3BMEHYHUBOCTH

OcHOBHOE coaepKaHue

IIpakTHyeckue 3aHATHA:

IpakTnyeckoe 3ansaTue Nel0 CocraBieHrne reHOTUITHYECKUX CXEM CKPEUTHBAHMUS

IIpakTHyeckne 3aHATHA:

NN N>

IIpakTnyeckoe 3ansitue Nell I'enHble UM XpoMocOoMHble Oone3HH 4enoBeka. bonesHu c¢
HACJIEJICTBEHHOW MPEApacHoI0KEHHOCThI0. 3HaUeHnEe MEAUIIMHCKONW T€HETUKH B MPEJOTBPAIICHUN U
JICYCHUH TeHETHUECKUX 3a00JIeBaHUH UYeloBeKa

OK 01, OK
02, OK 04

Tema 2.10.
I'eneTnka
YyeJIoBEKa

OcHoBHOe coaep:xaHue

IIpakTHyeckue 3aHATHA:

IMpakTnyeckoe 3ansitue Nel2 Pemenne 3amad Ha oOmpeielieHHE BEPOATHOCTH BO3HHUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB, MCIOJb3Yysl METOAbl TEHETUKH YEIOBEKA, COCTABICHHE T€HOTUIUYECKUX
CXEM CKpEIVBaHUS.

ITpencraBiaeHne yCTHBIX COOOLICHUHN ¢ MPe3eHTaluel 0 HACIEeICTBEHHbIX 3a00JIEBaHUIX YEIOBEKA

OK 01, OK
02

Tema 2.11.

OcHOBHOe coiep:KaHue

OK 01, OK
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3akonomepHocT | JlabopaTopHbIe 3aHATHSA: 2 02, OK 04
u u3mMeHunBoctH | JlabopaTtopnasi pa6ora Ned BzaumojeiicTBue reHoTHna M cpensl npu (GopMUpOBaHUM (EHOTHUIIA.
N3menunBocTh mpu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHBIE NpPHU3HAKU. BuUIbl HM3MEHYMBOCTH: 2
HACJIEICTBEHHAsI U HEHACJIEICTBEHHAS!.
IIpakTHYeckue 3aHATHSA: 2
IIpakTnyeckoe 3ansaTHe Nel3 Pemenue 3amay Ha omnpefeneHHE THIA MYTAallMd TpPU Tepegayde 5
HACJIEICTBEHHBIX MPU3HAKOB, COCTABIICHUE T€HOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.12. OcHoBHOe coJep:kaHue 2
Cenexnus IIpakTHYecKkue 3aHATHS: 2
OpPraHu3MoB I[IpakTuyeckoe 3ansaTue Neld Metonbl cenekIMOHHON paboThl, ['eTepo3nc W €ero NPUYMUHBIL. OK 01, OK
HckyccTBeHHBI OTOOP: MAacCOBBIM M MHAWBHUYAJIbHBIN. DTanbl KOMOWHAIIMOHHON cenekiuu. Copr, 5 02
nopoja, IITaMM AJTOpPUTMBbI pELIEHHE 3a/ad Ha ONPEJCIIEHHE BO3MOXXKHOI'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKLIUH, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS
CamocroniTesibHast padoTa Ne3 10
['eneruka. HacriencTBeHHOCTh M MI3MEHYHBOCTH
Pa3nen 3. Teopusi 3BoJIIOUMH 12| 4 | 10
Tema 3.1. OcHoBHOe coaep:xaHue 4
Heropus Teoperuueckoe ofyuenue:
3BOJIIOLINOHHOT 0
— [lepBble »BONMIOIIMOHHBIE KOHLENUNH, ['panyanuctuueckas sBontonnonHas konuenuus JK.b. Jlamapka. 9
Hewxymue cuibl sBomtonuu. Kpeamwonusm u tpanchopmusm. Cucrematuka K. Jlunnes u eé
3HaueHue JUIst GOPMUPOBAHUS UJIEU IBOIFOIMH OK 02, OK
[IpenmochbUIKM  BO3HMKHOBEHMS JapBUHM3MA. OBOIIOLMS BUIAOB B mpupoae. boprda 3a 04
cymecTtBoBaHue. EctecTBeHHBIM 0TOOp. JlMBepreHuus Mpu3HAKOB W BUA000pa3zoBaHue. OCHOBHBIE
TONOXKEHHs CHHTeTHYeckoil Teopum opomonmu (CTD). Pomp  5BomONMOHHOH Teopunm B | 2
dbopMUPOBaHNUY HAYYHOU KaPTUHBI MUPA
Tema 3.2. OcHoBHOe coep:kaHue 2
MuxkposBosaionn | Teoperuueckoe odydeHue: 2
1 OK 02

Mukpo3BONIONUSA U MaKpOIBOJIIOIMS KaK 3Tallbl HBOJIIOLIMOHHOIO Ipouecca. I'eHeTndeckne OCHOBBI
HBOJIONMH. MyTalluu 1 KOMOMHAIIMHN KaK 3JIEMEHTAPHBIN ABOJIIOIMOHHBIN MaTepuan. [Tomynsmus kak
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9JICMCHTAapHasA ¢IUHUILA 3BOJIIOLINH.

JBmwxynme cuibl (akTopsl) 3BONONMHM, MyTallMOHHBIN Hporecc 1 KOMOMHATUBHAS W3MEHYHUBOCTb,
Murpauus.  M3omsuus  nonynsuuil;  reorpaguyeckas  (IPOCTpaHCTBEHHAas), OMOJOrHMYEcKas
(penponyktuBHasi). EcrecTBeHHBI 0TOOp - HampaBisommii ¢akTop sBoionuH. boprba 3a
CYILLECTBOBaHHE KaK MEXaHU3M JEUCTBUS €CTECTBEHHOI0 0TOOpa B nomyssuusx. Bua u ero kpurepun
(mpu3Haku). BunooOpa3oBaHue Kak pe3yiabTaT MUKPO3BOIIOLUU

Tema 3.3. OcHoBHOe cogepkaHue
MaxkposBoawonn | Teoperudeckoe o0yueHue:
o, Makpossomonus. ®opMbl ¥ OCHOBHBIE Hampasienus Mmakpodsomoiuu (A.H. Cesepuos). Ilytu OK 02
JOCTI>KEHUS] OMOJIOTHYECKOTO Mporpecca: apoMopdo3, nanoasanTanys, oomas aerenepanus. MeTos
M3YYEHHS MaKpOdBOIIOLMU. 3aKoH 3apojsimieBoro cxojacta (3akon K. bospa). buorenernueckuit
3akoH (3. ['ekkenb, ®@. Miomiep). O61ne 3aKOHOMEPHOCTH (IIPaBHIIa) 3BOJIIOIUU
Tema 3.4. OcHoBHOe coJep:kaHue
Bosuuknosenne | Teopermueckoe o0yueHue:
U pa3BUTHE ['mrore3pl W TEOpHMM BO3HUKHOBEHHWS JKM3HM Ha 3emile: KpEalMOHH3M, CaMOIPOHM3BOJIHHOE
’KH3HH Ha 3eMJle | (CIIOHTaHHOE) 3apOXKIEHHE, CTAIIMOHAPHOE COCTOSIHKE, MaHCIepMust, 61onod3. Hauano opranudyeckoi
sBotolMM. [losiBlieHHEe MepBBIX KJIETOK. ODBOJIOLUS MeTaboiau3Ma. OBOJIOLMS TMEPBBIX KIETOK.
[TpokapuoTel M 3yKapuoTHl. I[IpOMCXOXKIEHHE MHOTOKJIETOYHBIX OpraHW3MOB. BO3HUKHOBEHHE OK 02, OK
OCHOBHBIX L[APCTB 3yKapHOT, OCHOBHBIE Y€PThl BOJIIOLUHU PACTUTENLHOrO MHpa. OCHOBHBIE YEPThI 04
HBOJIIOLMH KHUBOTHOT'O MHpa
IIpakTHyeckue 3aHATHA:
IIpakTnueckoe 3ansitue Nel5 [IpencraBneHne yCTHOrO COOOILIEHUS U JISHThI BPEMEHH 10 OCHOBHBIM
JTaraM BO3HUKHOBEHHWS W Pa3BUTHs JKUBOTHOTO W PACTUTEIFHOTO MHpA, IOATOTOBICHHBIX I10
NIEPEYHIO NCTOYHUKOB, PEKOMEHIOBAHHBIX ITPETIOIaBaTeNIeM
Tema 3.5. OcHoBHOE coaepKaHue
IIpoucxoxnenne | Teoperuueckoe odyueHue:
YyeJ0oBeKa — AHTpoTIONOTHs - HayKa 0 YenoBeke. CHCTeMaTHYeCKoe MOJIoKeHHe YenmoBeka. CXOCTBO YeIoBeKa C
aHTponoreHe3s KHUBOTHBIMU. OTINYMS YeNOBEKa OT >KUBOTHBIX. [IpAMOXOXkIEHHE M KOMIUIEKC CBSI3aHHBIX C HHUM OK %i’ OK

Npu3HakoB. PasBuTHe TONOBHOrO MoO3ra M BTOPOM CUTHAJIBHOM cHcTeMbl. (COOTHOLIEHUE
OMOJOTUYECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTeHE3e
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OcHOBHBIC CTaJMH AHTPOINOTeHe3a. J[pUONHUTEKH - TPEKU YeIOBEKAa M YEeIIOBEKOOOPa3HBIX 00€3bsIH.
[IpoToanTpon - MpealIeCTBEHHUK YeJIOBeKa. ApXaHTpon - JpeBHemui 4venosek. Ilameoantpon -
JIpeBHUM 4yenoBek. HeoaHTpoIl - yenoBek COBPEMEHHOrO THIA. DBOJIIOLHS COBPEMEHHOIO UYEJIOBEKA.
UYenoeueckue pacsl. OCHOBHBIE OOJIBIIINE Pachl: €BpOIICOUHAs (€Bpa3uiicKas), HErpo-aBCTpaIOU IHaAs
(9KBaTOpHalibHAsA), MOHIOJOMJHAs (a3MaTCKO-aMEpHKaHCKas). BpemMs M MecTOo BO3HUKHOBEHUS
4eJI0BeUYeCKHUX pac. ENMHCTBO UenoBeuecKkux pac

IIpakTnyeckne 3aHATHS:

IIpakTuyeckoe 3ansaTue Nel6 Bpems u myTu pacceneHus 4yeinoBeKa o IiaHeTe.
[Tprcoco0ICHHOCTh YeI0BEeKa K pa3HbIM YCIOBHSIM cpeibl. Bimsiaue reorpaduyueckoit cpeapl Ha
MOP(}OIOTHIO ¥ (PU3UOJIOTHIO YEeIIOBEKA
3amuTa JIEHT BpeMEHU U MEHTaJIbHBIX KapT B (hopMare yCTHOTO COOOIIEHHS, TOATOTOBICHHBIX 110
MEePEYHIO0 UCTOUYHUKOB, PEKOMEHI0BAaHHBIX MPEIOAaBaTeIeM

CamocrositesibHas padora Ne3
TeopeTnueckre acieKThl HIBOJIIOIMU KU3HU Ha 3eMIIe

10

Pazgea 4. dkojorus

12

11 |

10

Tema 4.1.
IKoj0ornyecKue
(axTopsI 1
cpebl JKU3HH

OcHoBHOE cogepKaHue

TeopeTuquKoe oﬁyqelme:

Cpenpl 0OMTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3TylIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHasL.
OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucrnoco6iieHust opraHu3MoB K
JKU3HU B pa3HbIX cpenax. [lonsarue sxonornyeckoro axropa. Kimaccupukanms 3K010rnueckux
¢axropos. [IpaBuno munumyma 0. JInOuxa. 3akon TonepantHocTH B. Hlendopaa

OK 01, OK
02

Tema 4.2.

Honyasuus,
coo0miecTBa,
IKOCHUCTEMBI

OcHoBHOE CoAECpKaHuE

Teoperuueckoe o0yueHue:

DKoJ0ru4ecKasi XapakTepUCTUKA BUJA U MOMYJISALUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHIECKUE
xapaktepucTuku nomnynsauuu. CooOmiecTBa u s3KocucTeMbl. brorieHos u ero cTpykrypa. CBsi3u MexXy
opranusmMamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB ¥ NOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

IIpakTHYeckne 3aHATHSA:

IIpakTunuyeckoe 3ansitue Nel7 Tpoduueckue enu U CeTH.
OcHoBHBIE TIOKa3aTENIN IKOCUCTEMBI. broMacca 1 npoayKius. DKOJIOrMUECKUe TUPAMU/Ib] YU CEl,
Oounomaccel u 3Hepruu. [IpaBuno nupamMuabl SHEPIUH.

OK 01, OK
02 OK 07
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Pemienne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 IIEPEHOCY BEIECTBA U SHEPTUU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIETIeH U MUpaMu OMOMacChl U YDHEPTUU

Tema 4.3. OcHoOBHOe coiep:KaHue 2
buocdepa - TeopeTnueckoe o0yueHue:
rjaobajabHas buocepa — xuBas obOosouka 3emuu. PasButue mnpencraBieHuid o Omocdepe B Tpymax B.M.
IKoJoruvyeckasi | Bepuaackoro. O6mactu 6uocdepsl U ee KOMIOHEHTHI. JKrBOe BemecTBo Ouocdepsl U ero PyHKIIHH.
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHMs Orocgepbl. OcobeHHOCTH Ouochephl Kak I100aTbHOM SKOCUCTEMBI.
JluHamuueckoe paBHOBecue B Ouocdepe. PurMuunocTs siBienuil B 6uocgepe. KpyroBopotsl BeriecTB OK 01, OK
U OMOTreOXUMHUYECKHE IMKIBI, [100aTpHBIe KOIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH U IYTH X 02 OK 07
pelieHus
IIpakTHYeckune 3aHATHA: 2
IIpakTnyeckoe 3ansaTue Nel8 Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX pACUYETHBIX 3a7ad  Ha
oTpeneNieHne TUIOIAAN HACAKICHUHA ISl CHIDKEHHSI KOHLIEHTPAIMH YIJIEKUCIIOTO Ta3a B atMocdepe 2
CBOETO PErMOHa MPOKUBAHMS
Tema 4.4. OcHOBHOe coep:KkaHue 4
Biausinue Teopernueckoe o0yueHnune:
AHTPONOTeHHBIX | AHTPONOreHHbIE BO3AECUCTBUS Ha Ouocdepy. 3arps3HEHHs] KaK BHJ aHTPOIIOI€HHOI'O BO3JEHUCTBUS
(¢axkTopos Ha (xumuyeckoe, pu3NIeCcKoe, OMOIOTNYECKOEe, OTXO/IbI TPOU3BOJICTBA U MOTPEOICHUS ), AHTPOIIOT€HHbIE OK 01. OK
onocdepy BO3/1eHCTBUS Ha aTMochepy. BozaelicTBus Ha runpocdepy (3arps3HEeHUs U UX UCTOYHUKH, UCTOILEHUS ’
Bo/) BosgeiictBus Ha nutocdepy (aerpaganus MOYBHI, BO3JEHCTBHUE HAa TOpPHBbIE MOPOJA, HEIAPA). 02, OK 04,
AHTpOTIOTEHHBIE BO3JICUCTBHS Ha OMOTHYECKHE cooOImiecTBa (Jieca M pPAacTUTENbHBIE COOOIIECTBA, OK 07,
KUBOTHBIN MHP) IK' 1.2
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHSA: 2
IMpakTnyeckoe 3ansaTHe Nel9 PemeHne NpakTHKO-OPUEHTHPOBAHHBIX DPACUYETHBIX 3aJaHHd TI0 5
COXPaHEHMIO MPUPOIHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHUS
Tema 4.5. OcHOBHOe coep:kaHue 11
Buansinue Teopernueckoe o0yueHnue:
COIHAJIBHO- 3710poBbe U €ro cocrapistonye. OakTopsl, MOJTOKUTEIBHO U OTPULIATEIBHO BIMSIOIINE HA OpPraHU3M OK 02, OK
JKOJIOTHYECKHX | yeloBeKa. BpelnHble NPUBBIYKU: TOCHEACTBUS U mpodumnaktuka. I[IpobiemMa TeXHOrEeHHBIX 04, OK 07,
(¢axTopos Ha BO3/ICUCTBUI Ha 3710pOBbE UeIOBEKa (JEKTPOMArHUTHBIE MO, OBITOBAs XUMHUS, U30BITOUHBIE IIIYMBI, I[IK 1.2
3/10POBbE pamuanus M T.1.). AjanTanus OpraHM3Ma 4YeJoBeKa K (akTopaM OKpyXKarollell cpenbl. 3alluTHbIE

MEXaHHU3MbI OpraHU3Ma YeI0BeKa. 310POBbE U pa0OTOCTIOCOOHOCTD.
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YeJI0BCKA

[Tpunmuns!l  GopMupoBaHus 370poBbecOeperaromero moseaeHus. @usnueckass aKTUBHOCTh U
3n0poBbe. ['pynmel 310poBbsi. OCHOBBI 3aKkajvBaHMs. BHOXMMHUYECKHE acCHEKThl PallMOHATIBHOTO
nutanus. [IpaBuia 6€30MacHOr0 MCHOIH30BAHMUS OBITOBBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB

IIpakTnyeckne 3aHsATHSA:

IIpakTnyeckoe 3ansaTue Ne20 OnpeneneHrne CyTOYHOTO palliOHa MUTAHUS

IIpakTuyeckoe 3ansaTue Ne2l Co3nanue MHIMBUIYATHHOW MAMSATKH IO OpraHU3AIMK PAIIMOHATIEHOMN
¢$u3nUecKoil aKTUBHOCTH

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME JIA0OPATOPHOIO 3AHATHSA:

N N |[kPW

JlaGopaTopnasi pa6ora Ned «BnusHue abuoTmueckux (akTOPOB HA YEOBEKA (HU3KUE M BBICOKHE
TEMIIEPATYPHI)»

W3ydyeHre MexaHM3MOB aJalTallii OpraHM3Ma 4YelOoBeKa K HU3KUM U BBICOKMM TeMIEpaTypaM Hu
00BsICHEHUE TMOJTYYCHHBIX PE3yJIbTaTOB U (POPMYIHUPOBAHNE BBIBOIOB (IIMCHbMEHHO) C UCIIOJIb30BAHUEM
HAay4YHBIX [OHATHI, TEOPUM U 3aKOHOB

*B ToM uncie npodeccHoOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHUEe JJA00PATOPHOTO 3aHATHS

B kauecTBe TpUITEPOB CHMXKAOIUX PAOOTOCIIOCOOHOCTh MCIOJB30BaTh YCIOBHS OCYILIECTBICHMS
npodeCCHOHATILHOM e TENFHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T.1.

CamocrositesbHast padora Ned
TeopeTnyeckune aclieKThl SKOJIOTUH

10

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEepPKAHUE MPUKJIATHOTO MOIYJIA)

Pa3nea 5. Buojiorus B :Ku3Hu

10

10

Tema 5.1.
buorexHogoruu
B JKH3HH
KaKJI0ro

OcHoBHOE CoAEpKaHuE

Teopernueckoe coaepkanue:

buoTtexHonorus kak Hayka U Ipou3BoACTBO. OCHOBHbIE HAIIPABJIEHUSI COBPEMEHHON OMOTEXHOJIOTHH.
Metoapl OuorexHonoruu. OOBEKTHl OMOTEXHONOTUU. DTHKA OMOTEXHOJOTHMUECKUX U T€HETHUYECKHX
skcniepuMeHToB. IIpaBuia moucka M aHaim3a OWO’KOJIOrMYECKOM HMH(OpPMAIMM U3 Pa3TUUYHBIX
UCTOYHUKOB (HayyHas M YydyeOHO-HAay4Has JHUTepaTrypa, CpeAcTBa MaccOBOM HHQOpMAaINH, CETb
WNurtepHeT u npyrue)

IpodeccunoHATLHO-OPHMEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

IpakTnyeckoe 3ansaTue Ne22 Keiicel Ha aHaTM3 UHPOPMALIMU O HAYYHBIX JIOCTHKECHHUSAX B 0071aCTH
TeHETUYECKUX TEXHOJIOTUH, KIIETOYHON WHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.
3ammra Keica: IpeICTaBICHHE Pe3yIbTaTOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3EHTAIEH )

OK 01, OK
02, OK 04,
TK 1.2

Tema 5.2.1.

OcHoBHOe coaepkaHue

IIpakTnyeckne 3aHATHSA:

EENIESN

OK 01, OK
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Buorexnonorun | Ilpakruyeckoe 3ansitue Ne23 PazButrie OMOTEXHOJIOTHH C UCIIOJIb30BAHUEM YKHUBOTHBIX, IPUMEHEHUE 02, OK 04,
U JKUBOTHBIE IPOJYKTOB OMOTEXHOJOTHH B KH3HH YEJIOBEKA. K 1.2
[Touck u aHanu3 uHGOPMAIMN U3 PA3IUYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-HayudHas JUTepaTypa,
cpencTBa mMaccoBod mH(popmanuu, ceth WMuTepHeT M apyrue) Keiicel Ha aHanu3 wHGOpMAIMU O
pPa3BUTHH OMOTEXHOJIOTHIA C UCIIOJIb30BAaHUEM )KUBOTHBIX (TI0 TPYIIIIaMm)
IIpakTuyeckoe 3ansitme Ne24 3ammra keiica: IlpencraBieHne pe3yabTaTOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C MTPE3ECHTALIUEN )
Tema 5.2.2. OcHOBHOe coiep:KaHue
Buorexnonornn | [lpakTuyeckue 3ansTus:
H pacTeHust IIpakTnyeckoe 3ansitue Ne25 Pa3Butue GMOTEXHOJIOTUI ¢ MCIIONB30BAHUEM PACTEHUN, IPUMEHEHNE
MPOJYKTOB OMOTEXHOJIOTHH B KU3HU YEIIOBEKA.
[Touck m ananu3 uHpOPMAIMK U3 PA3TMYHBIX UCTOYHUKOB (Hay4Has M y4eOHO-HaydHas JIMTepaTypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CeTh VIHTEpHET U ApyTHe)
Keilicel Ha ananu3 uHGOpMalMU O Pa3BUTHM OMOTEXHOJOTHI € MCHOJIb30BAaHUEM pacTeHHil (1O OK 01, OK
rpynmam) 02, OK 04,
IMpakTuyeckoe 3ansaTue Ne26 3ammura keiica: [IperncraBieHune pe3yabTaTOB P OpPEHICHHUS KEHCOB K 1.2
(BBICTYIIEHHE C TIPE3eHTalNEN ) '
Tema 5.2.3. OcHoBHoOe coJepkaHue
buorexHosoruu | Teoperuyeckoe o0ydeHue:
B PazButne npombIIeHHOW OMOTEXHOJIOTHI 1 €€ TPUMEHEHHUE B KU3HH YEJIOBEKA.
NPOMBIILICHHOC
™ [Touck m aHanu3 uH(pOpMAIMK U3 PA3TUYHBIX UCTOUYHUKOB (HaydHas M y4eOHO-HAay4dHas JIMTepaTypa,
CpelcTBa MaccoBOM HH(popMaIuu, cetb IHTepHeT u apyrue)
Keiicpl Ha aHaM3 HHGOPMALIUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOTUH (110 TpyIIaMm)
CamocrositesbHast padora NeS 10
buosiorus B )ku3HH
Pa3nes 6. Bnoskosornyeckue uccae10BaHus 5
Tema 6.1. OcHoBHOe coaep:xaHue
OcnosBubie Teopernueckoe o0ydenue: OK 01. OK
METOMbI Hayunpiii meron. Mertoasl OMO3KOJOTHYECKMX  MCCIEIOBAaHUM: TMOJIEBblE, J1abOpaTOpHBIE, 02 OI& 04
610IKOIOTHECK | 5y crepumenTatbHble. MOHHTOPHHT OKDY/KAIOIIEH CPEMbI: JTOKaIbHbIH, PErMOHAIBHbI 1 T106aIbHbI ’ ’
ux . Mertoap! moucka, aHau3a 1 00paboTku HH(POPMALIUU O IPOCKTE B PA3IUUYHBIX HCTOUHUKAX 1K 1.2
HCCJIeJOBAHMM

JlaGopaTopHble 3aHATHSA:
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JlabopaTtopnass padora NeS IlocraHoBka 1enu, 3ahay, BBUIBM)KEHHWE THUIIOTE3bl, INPOBEACHUE
9KCHEPUMEHTA M0 ONPEIEICHUIO ONTUMANIBHBIX YCIOBUH IS pocTa U (PU3HOJIOTNYECKON aKTUBHOCTH
JPOKEBBIX KJIECTOK. BhIsABIECHIE 3aKOHOMEPHOCTEH, (POPMYITHPOBAHNE BHIBOJIOB M ITPOTHO30B.
JlaGopatopHbie pabOThI Ha BBIOOD [0 MUHU TPYIIIIAM:

1. BnusHue TeMnepaTypsl Ha pocTa U (U3MOJOTHUECKYI0 aKTUBHOCTb APOMKEBBIX KIETOK

2. BiausiHUE yrieBOOB Ha pocTa M (PU3HOIOTUYECKYIO aKTHBHOCTD IPOXKIKEBBIX KIETOK

3. CoderaHHOE BIHMSIHHE TEMIIEPATYphl U YIJICBOJOB HAa pOCTa M (PU3HUOJOTUYCCKYIO AKTUBHOCTH
JPOXIKEBBIX KIETOK

6.2.
buolkosoruuec
KHH
IKCIEPUMEHT

OcHoBHOE COoICPKaHuE

10

JlaGopaTopHble 3aHATHSA:

JladopaTopnas pa6ora Ne6 BTopoii sTamn BeINMOJHEHUS MPOEKTA: MOATOTOBKA HEOOXOAMMOM TTOCY/IbI
U MaTepuaya JUIsl SKCIEPUMEHTa, MPOBEICHHE DKCICPUMEHTA, MEPUOANYECKas IPOBEPKA TCUCHHS
JKCIiepuMenTa/ cOop Marepuaia B BEIOPaHHBIX TOUKAaX 0TOOpa mpod

Jladboparopuasi paGora Ne7 Tperuit 5Tanm BBIIOJHEHHUS TPOEKTA: TMOJYYEHUE TEPBUYHBIX
9KCIIEPUMEHTANBHBIX JAHHBIX, TPOBEACHUE CTATUCTUYECKON 00paOOTKH MOTYYSHHBIX TAaHHBIX

Teopernueckoe o0yuenune:

UeTBepThlii ATal BBINOJIHEHUS IMPOEKTA: BBISIBIEHUE 3aKOHOMEPHOCTEH, (OpMyIUpOBaHNE BBIBOJAOB U
IIPOTHO30B

OrieHKa KayecTBa UCCIIEAYEMOro 00bEKTa M0 pe3yIbTaTaM OMOIKOJIOTMUECKOT0 aHAIn3a

HpaKanecm[e 3aHATHUA:

IIpakTnueckoe 3anaTue Ne27 3amura npoekra. [IpeacraBienne pe3yabTaToB BHIIOIHEHUS y4eOHO-
HCCJIEIOBATEIbCKUX MPOEKTOB (BBICTYIJICHHE C IPE3EHTALIUEH )

OK 01, OK
02, OK 04,
IIK 1.2

CamocrositesibHast pabora Ne6
broskosornueckune uccie0BaHNs

IIpome:xkyTouHas arrecranus B gopMe 3K3aMeHa

18

Bcero:

66 | 67 | 67

HUTOI'O:

200
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3. YCJIOBUS PEAJIM3AIIMU PABOYEHN IMTPOI'PAMMBbI
YUYEBHOI'O IPEIMETA
3.1. Marepua/ibHO-TeXHUYECKHE YCJIOBUS Peain3auuu yueOHOro
npeaMera

Jns peanuzauuu ydyeOHOro MpeaMeTra B HaJIWMYMM KaOWHET OWOJIOTHH,
HKOJIOTMYECKUX OCHOB IPUPOJIONOIB30BAHUSL I TMPOBEICHUS 3aHITHUH BCEX
BUJIOB, TMPEAYCMOTPEHHBIX 00pa30BaTE€IbHON MPOrpaMMoil, B TOM YHCIE
TPYNNOBBIX W UWHIWBHUAYAJIbHBIX KOHCYJbTallMi, TEKYIIEro KOHTPOIS U
MIPOMEKYTOUYHON aTTECTALMU, a TAKXKE ISl CAMOCTOSITENIbHOM W BOCIUTATEIIBHON
paboTHI.

MarepuanbHO-TeXHHUYECKasi 0a3a KaOMHETa COOTBETCTBYET JECUCTBYIOIIUM
CAHWUTAPHBIM U MTPOTUBOIIOKAPHBIM HOPMAaM.

MarepuaibHO-TEXHUUYECKOE OCHAIIEHUE KaOuHeTa ouoJioruu,

9KOJIOTHUYCCKUX OCHOB IIPUPOAOITIOJIB30BAHHA

VII1.13 buonorus KabuHeT 6M0JIOTUH, IKOJOTUUECKUX
OCHOB IIPUPOJONO0JIb30BAHUSA
O6opyoBaHueE:

Ctos1 pabouuii - 1

CTyJs1 KOMIIBIOTEPHBIN- 1

Ctos1 yueHnyeckui - 14

Ctyn yueHnueckui - 27

Cty/1 MATKU# (4€PHBIN) - 1

Tym6a a/151 JOKyMeHTOB - 1

KnaccHas gocka - 1

KoMnbroTep ¢ TN eH3UOHHBIM
NporpaMMHbIM obecnieyeHueM — 1
Kosionku - 1 [IpunTep - 1

CeteBol puabTp - 1

MysabTHMeaua npoekTop - 1

JKpaH AJ19 MyJbTUMeAMa poeKTopa - 1
Kougunuonep - 1 Creny «Mapopmanusa» -
2

HarsasaHble niaakaThl - 4

MakeT moJuiekya - 4 Maket IHK - 1
Ckeustet - 1 Xasro3su - 3
WHCTPYKIIMOHHbIE TEXHOJIOTUYECKHE
KapThl, J€EMOHCTPALMOHHbIE yYeOHO -
HarJsiiHble T0CO0MS, KapThl, 1J1aKaThl,
NOCTEPHI, AUJAKTUIECKUHN U
pa3faTO4YHbIM MaTepHUasbl.




B Hanuuuu crnenyroumii nepedyeHb KOMILIEKTa JTUIEH3MOHHOTO U CBOOOHO
pacnpocTpaHseMOro NporpaMMHOro o0ecrneyeHus

Ne HanmenoBanme JIMIOEH3MOHHOI'O U CBO60,I[HO PacpoCcTpaHAaACMoOro NporpaMMHoOIo
n/m O6CCHC‘ICHI/I${, B TOM YHCJIE€ OTCUCCTBCHHOI'O IIPOU3BOJACTBA

1 | Oducnoe ITO u3 cocraBa makera Microsoft Office 2019

2 | Onepannonnas cucrema Microsoft Windows 10 mis o6pa3oBaTenbHBIX OpraHu3amnuii

3 | AHTHBHpYCHOE ITpOrpaMMHOe oOecrieueHne Kacnepckmii

3.2. TpeOboBaHusi K KAAPOBbIM YCJIOBUAM pPeaTu3anuu

Peanuzanus o0Opa3zoBaTeIbHON MPOrpaMMBbI oOecrnieunBaeTcs
MeJarornuecKuMM pabOTHUKAMU KOJUIE/KA, a TaK)Ke JIIAMU, TIPUBIIEKAEMBIMU K
peanuzanuu 00pa3oBaTENIbHON MPOTPAMMBI, B TOM YKCIIE€ U3 YHCIIa PyKOBOAUTEINEH
1 paOOTHUKOB OPTraHU3allMii, HAIIPABJICHUE AEATEILHOCTH KOTOPBIX COOTBETCTBYET
00JacTu MpOQPECCUOHAILHON JIEATETLHOCTH U UMEIOIIMX CTaXK pabOThl B JAHHOM

npodecCHOHAIBHOM 001aCTH HE MEHee 3 JIeT.

[lenarornyeckue paOOTHUKHU, NMPUBIEKAEMBIE K pead3alMy MPOTrPaMMBI,
HOJIy4aroT JIONOJHUTENbHOE NpOo(ecCHOHAIBbHOE O00pa3oBaHME IO Mporpammam
MOBBIIICHUS KBaNIM(pUKaLIMU HE pexe 1 pasa B 3 roja, ¢ y4yeToM pacUIMpEHHS
crekTpa npoecCuoHaNbHBIX KOMIETEHIIMH, B TOM YHCie B ()OPME CTAKUPOBKU B
OpraHM3alMsIX, HalpaBJICHUE MAEITEIbHOCTH KOTOPBIX COOTBETCTBYET OOJACTH

npoeCCUOHATIBHON JIEATEIIbHOCTH.

Honsg  memarornyeckux  pabOOTHUKOB,  OOECHEUYMBAIOIIUX  OCBOCHHE
oOy4JaromuMucs mpohecCuOHATBHBIX MOYJIEH, UMEIONTUX OTBIT JAESITEIIbHOCTH HE
MEHEe Tpex JIeT B OpraHu3aIusaX, HalpaBiICHUE IEATECIBHOCTH KOTOPBIX
COOTBETCTBYET 0O0OJIacTH TpodecCHoOHaATbHON ACATEILHOCTH B OOIIEM 4HCIIE
MEJarorMIecKuX PaOOTHUKOB, PEANM3YIOIIMX MPOrpaMMbl MPOQECCHOHATBHBIX

MOyJIeil 00pa30BaTeIbHOM MPOTPAMMBI, COCTABIISIET HE MEHEee 25 MPOIICHTOB.

3. 3. UndopmannonHoe odecrnieyeHne 00ydeHusl.
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Jlnis peanuzanyy IporpaMMbl YI€OHOTO MPeAMETa KaKIbI 00ydaronuiics
obOecriedeH J0CTynoM K 0a3aM JaHHBIX U OMOIHOTeYHOMY (hOHTY

00pa30BaTENbHON OpraHU3aAIIH.

bubnuoTeunsiit GoHA UMEET MeYaTHbIE U/ WK JIEKTPOHHbBIE
oOpa3zoBatenbHbIe U HHGOPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBaHHBIE AJIs
UCITOJIb30BaHUs B 00pa30BaTEIbHOM MPOLIECCE, HE CTapIlIe MATH JIET C MOMEHTA
U3JIaHUA.
[lepedyeHb yueOHbBIX U3TaHUM:
1. 3axapos B.B20.
2. [Tonomapena 1.H., Kopuunosa O.A., Jlomununa E.H. O6mas 6uonorus. 10 ki
VYyebnuk. — M.: Benrana-I"pad, 2020.
3. I'onuapos O.B. I'enetuka. 3agauu. — Capatos: JIuueii, 2020.
4. 3axapoB B.b, Mycradhuna A.I'. O0mias OM0I0THs: TECThI, BOPOCHI, 3aJaHUs. —
M.: IIpocBemenue, 2020.
5. Hukapes C.J1. 'enetuxa: COopuuk 3ana4. — M.: U3n-Bo «IlepBoe ceHTAOPs»,
2020.
6. IImutpuena T.A., Cymaroxun C.B., I'ynenkoB C.U., Measenena A.A.
buonorus. Yenosek., 2020.
JononHuTeNnbHAs TUTEPATYpa:
1. bormanoBa T.JI., ConomoBa E.A. buonorus. ChnpaBoyHUK A
CTapIIEKJIACCHUKOB U nocTynarmux B By3bl. — M.: ACT-npecc, 2011.
2. ITonomapesa 1.H., Kopuunosa O.A., Jlomununa E.H. O6mas 6uonorus. 11 .
VYuebnuk. — M., Benrana-I'pad, 2015.
3. [lumenoB U.H. Jlexuuu o o6mieit ouonoruu. — Caparos: Jluneit, 2016.
4. Kamenckuit A.A., KpukcynoB E.A., [laceunuk B.B. O6mas 6uonorus. 10—11
k1. — M., 2015.
5. Koncrantuaos B.M., Psa3anoBa A.Il. O0mas Owuomorus. Yue0.mocodue s

CIIO. - M., 2015.
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6. Cupornazos B.W., Aradonosa I.b., 3axaposa E.T. O6mas 6uonorus 10-11. -
M.: Ipoda, 2016

7. Yeonier H.B. buonorus. Yueonuk nis Ccy3oB. — M., 2016.

8. JloBkoBa T.A., Conun H.UM. buonorus. OOmme 3akoHOMEpHOCTH. 9 Kiacc.
Metoanueckoe nocooune. — M., 2013.

9. MeanukoB b.M. buomnorus: ¢opmsl 1 ypoBHHM ku3Hu. — M.: IIpocBenienue,
2011.

10. Mumna H.B. 3aganust qjst caMmocTosSTeNbHOM paboThI 10 001Iel OMOoJIOTHH.
11 kmacc. — M.: [IpocBemenue, 2012.

11. Markosa A.H., Kamunosa I'.C., Pe3ankosa B.3. 3adeTsl mo 6uomorun: O0mas
ouomorus. — M.: Jlucr, 2016.

12. O6mas Ouonorusi. 8-11 kmacc: Bompocsl. 3aganus. 3agauu. — M.: Jpoda,
2016.

13. ITumenos U.H. Jlekmuu no obmieit 6uonoruu. — Caparos: Jlumneit, 2013.

14. Ilyroskun A.Il., IlyroBkuna H.A., MuxeeB B.C. Ilpaktukym mo oOmiei
ounonoruu. 10-11 knacc. — M.: [Ipocsemienue, 2012.

15. Ps3zanoBa JI.A. [IpakTtukym o reneruke B mkojie. — Yensounck: YI'TIN, 2011.
16. PeneBa H.b., Connn H.M. buonorus. Uenosek. 8 kmacc. Meroauyeckoe
rmocooue. — M., 2011

17. Cusornazo B.U., CyxoBa T.C., KoznoBa T.A. O6mas Ouomnorus. 10 kimacc:
nocobue Ay yuurtens. — M.: Aipuc-tipecc, 2012.

18. CuBornazoB B.U., Cyxopa T.C., Koznosa T.A. O6mas 6uomnorus. 11 kmacc:
nocobue s yuutens. — M.: Aitpuc-nipecc, 2011.

19. Copokuna JI.B. Temaruueckue 3auetsl no 6monoruu. 10-11 xmacc. — M.: TIL]

«Cdepar, 2011

HNuTepHeT- pecypcesl:
www. sbio. info (Bcs Ouonorus. CoBpeMeHHass OMOJIOTHSI, CTaTbU, HOBOCTH,

OoubmuoTexa).
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www. window. edu. ru (EnuHoe okHO nocTyna K oOpa3oBaTeIbHBIM pecypcam
HNHTtepHeTa mo GuoIorun).

www.5Sballov. ru/test (Tect mis aOUTYpHEHTOB MO BCEMY UIKOJIBHOMY KypCy
OMOJIOTHH).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKAIIMOHHBIE BUKTOPUHBI TIO
OMOJIOTMU — SKOJIOTMH Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).
www.biology.ru  (buomoruss B  OtkpbiToM Kosuiemxke. CalT  coOmep>KUT
AJIEKTPOHHBIN yueOHUK 110 6uonoruu, On-line TecTsr).

www.informika.ru (O7€KTpOHHBIH Yy4yeOHUK, OOJBIIOW CHUCOK WHTEPHET-
pecypcoB).

www.nrc.edu.ru (buomornueckas kaptuHa Mupa. Pazgen  KOMITBIOTEPHOTO
ydyeOHUKa, pa3pab0oTaHHOTO B MOCKOBCKOM TOCYAapPCTBEHHOM OTKPBHITOM
YHUBEPCUTETE).

www. nature. ok. ru (Penkue u wucyesaromue XUBOTHble Poccum — mpoekT
Oxonoruyeckoro 1exrpa MI'Y um. M. B. JlomoHocoBa).

www. kozlenkoa. narod. ru (i Tex, KTO y4yuTca caM U yYUT APYTUX; OYHO H
JUCTAaHITMOHHO, OMOJIOTUH, XUMUH, IPYTUM MPEAMETaM).

www. schoolcity. by (buosiorust B Borpocax u oTBeTax).

www. bril2002. narod. ru (buosiorust s mkoiasHUKOB. KpaTkasi, KoMnakTHasi, HO
JIOCTATOYHO ToApoOHas wuHopMamuss 1o pasaenaMm: «OOmas OHOIOTHMY,

«boTanukay, «3o0orusn», «UenoBex»).
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IIPEMETA

KOHTpOJIL N OICHKAa OCBOCHHUA IIPOrpaMMBbI y‘I€6H01“O mpcamMeTa

pPacKpBIBAIOTCS 4Y€pe3 YCBOCHHBbIE 3HAHHUA W MPUOOPETEHHBbIE O0YyYarOIUMUCS
YyMEHHMsI W  HaBBIKM, HalpaBlIeHHbIE Ha  (OpPMHUpPOBaHME OOMMX U
poecCUOHANBbHBIX KOMIIETEHIIUH, KOTOPhIE CHHXPOHUZUPYIOTCS C MPEIMETHBIMU
pe3ynbTaTaMy OOyYEHHUs U TMYHOCTHBIMU PE3yJbTaTaMU BOCITUTAHUS.

JIJIsi KOHTPOJIE U OUEHKH PEe3yJbTaTOB OOY4YEHUs MPETyCMOTPEH BBHIOOD
GopM U METOMOB C y4eToM Npo(eCcCHOHAIBLHOW HANpaBICHHOCTH OOy4YEHHUS IO

porpaMme y4eOHOro npeaMera.

Kon u
HAaUMEHOBAaHHE .
Pasnen/Tema Tun oleHOYHBIX MEPOTTPUITHI
(hopMupyeMBbIX
KOMIIETCHIU I
OK 01 Bsibupars | Pazmen 1. Tema 1.3-1.9 3anogHeHre TaOIUIIbI
criocoObl  pemenus | Pazgen 2. Tema 2.1-2.12 DpoHTATBHBIN OIPOC
3ama4 Paspgen 3. Tema 3.1-3.5 [ToaroToBKa YCTHBIX COOOIICHHUIA C
npodeccuonanshoit | Paznen 4. Tema 4.1-4.5 npeseHTanuen
eI TENLHOCTH Paznen 5. Tema 5.1, 5.2.1-5.2.3 | OuenuBaemas AucKyccus 1o
npumeHuTenbHo K | Pazgen 6. Tema 6.1-6.2 BOIIPOCAM JIEKIIMU
Ppa3JIMYHBIM Pa3paboTka MeHTanbHON KapThl
KOHTEKCTaM Pa3pabotka rioccapus
Pemenue 3agau
OK 02 Hcmons3oBats| Pazmen 1. Tema 1.1-1.9 3anonHeHne TabIuIbl
COBPEMEHHBIE Paznen 2. Tema 2.1-2.12 @poHTANIBHBIN 0IIPOC
CpencTBa roucka, | Pasmen 3. Tema 3.1-3.5 [ToaroToBka yCTHBIX COOOIICHUI C
a”HaJm3a u| Paznen 4. Tema 4.1-4.5 npe3eHTauen
WHTEPIpETaInN Paznen 5. Tema 5.1, 5.2.1-5.2.3 | OuenuBaemas AucKyccus 1o
uHhopManuu u| Paznen 6. Tema 6.1-6.2 BOIIPOCAM JIEKIIUH
nH()OPMAIIMOHHBIC Pa3paboTka MEHTaNbHOMN KapThl
TEXHOJIOTHH TUIs Pa3pabotka rioccapus
BBIIOJTHECHUS 3a/1a4 Pemienue 3agau
npodeccnoHaTbHOMI
NESATEIIEHOCTH
OK 04 DddexruBno| Pazmen 1. Tema 1.3, 1.4, 1.9 3anonHeHne TabIUIbI
B3aumojeiictBoBarh u| Paznen 2. Tema 2.1, 2.4, 2.6, OpoHTaIBHBIN OIIPOC
paboTtath B| 2.8,2.9, 211 [ToaroroBka yCTHBIX COOOIIEHUN €
KOJIJIEKTUBE u| Pazgen 3. Tema 3.1,3.4, 3.5 npe3eHTaluen
KOMaHJie Paznen 4. Tema 4.4, 4.5 OuenuBaemasi IUCKyCCus MO
Paspmen 5. Tema 5.1, 5.2.1,5.2.2 | Bonpocam Jiekiun
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Pasznen 6. Tema 6.1-6.2

PazpaboTka MEHTabHON KapThI
Pa3zpaboTka rioccapus
Pewenune 3anau

Tect

OK 07
ConeiicTBOBaThH
COXpaHEHUIO
OKpY>Karolleu Cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUS 00
W3MEHEHUHU KIIMMarTa,

Pazgen 4. Tema 4.2-4.5

OuenuBaemas IUCKyccus 10
BOIIPOCAM JICKIIUH

PazpaboTka MEHTaTbHON KapThl
Pa3paboTka rioccapus
Pewenne 3anau

Tect

TPUHIIUTIBI
OepexKIMBOTO

MPOU3BOCTBA,

3pPEKTUBHO

JIENCTBOBATH B

YpE3BBIYANHBIX

CUTYalUsSIX

I[IK 1.1 IIposepsits|Pa3znen 2. Tema 2.1, 2.2 3anonaHeHne TaOIULIBI
HCIIPABHOCTH @poHTAIBHBINA ONIPOC
TEXHOJIOTHISCKOTO [ToaroToBKa YCTHBIX COOOIICHUN C
obopynoBaHus, Mpe3eHTalue

cucTteM 0e30MacHOCTH OrnenrBaemasi MCKYCCHS IO

i CHTHAJIU3allHH, BOIIpOCaM JICKITUU
KOHTPOJIBHO- Pa3zpaboTka MEeHTaNbHOM KapThl
WU3MEPUTEIIBHBIX Pa3paboTtka rioccapus
puOOpOB u Pemenue 3amau

aBTOMATHKH Ha Tect

ABTOMATU3UPOBAHHBIX Pemenue mpaktuko-
TEXHOJIOTUYCCKUX OPUEHTHUPOBAHHBIX PACYETHBIX
JIMHUAX 3aaHuN

MIPOU3BOJICTBA

MPOAYKTOB  IUTaHUS

u3 pacTUTEIHLHOTO

CBIpbS B

COOTBETCTBUU c

JKCIUTyaTalMOHHOM

JIOKYMEHTaIuen

IIK 1.2 BrImoiaHsaTh
TEXHOJIOTHYECKHE
oreparuu o
YCTpaHEHUIO
HEUCIPaBHOCTEN B
pabore
TEXHOJOTHYECKOI0
o0opyIoBaHU,
cucTteM 0e30MacHOCTH
51 CHUTHAJIN3AIlHH,
KOHTPOJIBHO-
M3MEPHUTEITBHBIX

Pasmen 2. Tema 2.1, 2.2, 2.6, 2.8

Paznen 4. Tema 4.4, 4.5

Pazngen 5. Tema 5.1, 5.2.1 -5.2.3

Paznen 6. Tema 6.1, 6.2

3anonHeHue TaOIHIIbI
@pOHTAIBHBIN OIPOC
[ToaroToBka ycTHBIX cOOOIIEHUI ¢
Mpe3eHTalnen

OnenuBaemast TUCKYCCHS T10
BOIIPOCaM JIEKIIUU

Pa3paboTka MeHTaIbHOM KapThbl
Pazpabotka rimoccapus
Penrtenue 3anau

Tect

Pemrenne npaktuko-
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pudopoB u

ABTOMATHKU Ha
ABTOMATU3HPOBAHHBIX
TEXHOJIOTMYECKUX
JIMHUSX

MIPOU3BOICTBA
MPOAYKTOB  MUTAHUS
H3 PacCTUTEIHHOTO
CBIPbS B
COOTBETCTBUU
3KCIUTyaTallMOHHOM
JTIOKYMEHTAIUECH.

OPUEHTUPOBAHHBIX PACYETHBIX
3aJIaHUN
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