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Pabouas nporpamma yueoHoro npeamera YI1.13 buonorus paspaborana
B COOTBETCTBHUU CO CIEAYIOIIMMHU HOPMATUBHBIMU JJOKYMEHTaMMU:

- ®enepanbubiii 3akoH «O6 obpazoBanuu B Poccuiickoit deneparumy oT
29.12.2012 N 273-03;

- [Ipuka3z MunuctepcTBa o0pasoBanusi U Hayku Poccuiickoit denepanuun
ot 17 mas 2012 r. Ne 413 «O06 yTBepxkaeHUN (PenepalbHOTO FOCyAapCTBEHHOTO
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.;

- [TuceMo MuHnuctepcTBa oopazoBanus u Hayku Poccun ot 17.03.2015 N
06-259 «O mnHampaBieHHH IOpaOOTAHHBIX PEKOMEHIAIMI IO OpraHU3aIiH
NOJlydYEeHUsI CpeaHero obOmero oOpa3oBaHUs B MpeAesiax  OCBOCHMS
0o0pa3zoBaTeIbHBIX MPOTPAMM CPEHETO MPO(ECCHOHATHLHOTO O00pa3oBaHUs Ha
0a3ze OCHOBHOro oOHIEro 00pa3oBaHMUS C y4E€TOM TpeOOBaHMU (eAepanbHbIX
rOCyJIapCTBEHHBIX OOpPa30BaTENbHBIX CTAaHAAPTOB M IOJy4yaeMo mpodeccuu
WJIH CIIELMAIIBHOCTU CPEIHETO NMPO(EeCCHOHATBHOTO 00pa30BaHUs»;

- [Tucekmo 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
«O6 ytBepxkaenun [lopsnka opranuzav U OCYLIECTBICHUS 00pa30BaTeIbHOM
NEeATEIbHOCTH 10 OCHOBHBIM  0OIIEOOpa30BaTENbHBIM  MpOTpaMMaM -
oOpa3oBaTeNbHBIM IpOrpaMMaM HayaJbHOI'O OOILEro, OCHOBHOTO OOILEro H
cpenHero obmiero oOpa3oBaHus» (3apeructpupoBaH B Muntocte Poccun
20.04.2021, peructpanuonnsiii Ne 63180);

- IIpuka3z MunuctepctBa npocsenieHus PO ot 24.08.2022 Ne 762 «O6
yrBepkaeHun llopsaka opraHuzauMd M OCYIIECTBJICHHS 00pa3oBaTesbHOMN
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
oO1rero oOpazoBaHus';

- IIpuka3z MunucrepctBa npocsemenuss Poccun ot 27.12.2023 Ne 1028
«O BHECEHUHU U3MEHEHUHN B HEKOTOPBIE MPpUKa3bl MUHUCTEPCTBA OOpa30BaHUs U
Hayku Poccuiickon @enepanmn m MunucrepcrBa npocsemenus Poccuiickoi
®enepanmu, Kacaromuecs QpenepanbHbIX TOCYJAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB OCHOBHOTO  00miero oOpa3oBaHUs U  CpEJHEro  oOIIero
oOpa3zoBanusi»  (3apeructpupoBan B  Muntocre Poccum  02.02.2024,
peructpannonubiii Ne 77121, Berynaet B cuity ¢ 01.09.2024);

- IIpuka3 Munucrepcta npocsenieHuss Poccun ot 01.02.2024 Ne 62 «O
BHECEHHHM H3MEHEHUN B HEKOTOpbIE MpUKa3bl MUHHCTEPCTBA NPOCBEIICHUS
Poccuiickoii  ®@enepanum, Kacaromuecs (eaepadbHbIX  00pa30BaTEIbHBIX
MporpaMM OCHOBHOT'O OOIIIET0 0Opa3oBaHUs U CPEIHETO O0IIero 00pa3oBaHU
(3apeructpupoBan B Muniocte Poccun 29.02.2024, peructpanimoHHbI Ne
773780, crynaet B cuity ¢ 01.09.2024);

- ITpuka3z Munucrepcrsa npocsenienus Poccun ot 19.03.2024 Ne 171 «O
BHECCHMHM H3MEHEHUI B HEKOTOpBIE IMpHUKa3bl MUHHCTEPCTBA IPOCBEILICHHUS
Poccuiickoit  ®enepauuu, kacaromuecs (enepaibHbIXx 00pa30BaTeNbHbBIX
MpOrpaMM HaudaJIbHOT'O OO0IIEero 00pa3oBaHus, OCHOBHOIO OOIIEro 00pa3oBaHUs
U cpeAHero oouiero oOpasoBaHus» (3apeructpupoBaH B Muniocte Poccuu
11.04.2024, peructpaunonnsiii Ne 77830, Bctynaet B cuity ¢ 01.09.2024);

- OIoC CIIO mno mnpodeccun 19.01.18 Anmaparuuk-omnepaTop
IIPOU3BOJICTBA MPOAYKTOB NUTAHUSA W3 PACTUTEIBHOIO CBIPBS, YTBEPKICHHBIM
[Tpuka3zom MwunuctepcrBa npocemenus Poccum Ne 973 ot 11 HosiOpst 2022
roja;

- OcHoBHas mpodeccuoHainbHas oOpa3oBaTeiabHas MporpaMma 1o
npodeccun 19.01.18 AnmapaTyrk-oneparop NpOU3BOCTBA MPOAYKTOB MUTAHUS

U3 PacTUTEIBHOIO ChIPbs, yTBEpkKAeHHas npukazom aupekropa 'AIIOY HCO

«HKTIIITulD» ot 29.08.2025 r Ne 290;



- Pabouas nporpamma Bocniutanus I'AIIOY HCO «HKIITull» x OIIOIT
no npodeccun 19.01.18 AnmapaTdyuk-orneparop MNPOU3BOACTBA IPOTYKTOB
MUATAHUS U3 PACTUTEIIBHOTO CHIPHSI;

- IlpumepHas pabouasi mporpamMma o01Ie00pa30BaTEILHON AUCIIUILIUHBI

«buonorus» ans  npodeccHOHANbHBIX  00pa30BaTENbHBIX  OpraHU3aIUi,

yTBepKIeHHAast MpoTokoJaoM Ne 14 ot 30.11.2022 r. ®I'6OY AI10 UPIIO;
Opranuzanus pa3paboOTUHK: ['ocynapcTtBeHHOE ABTOHOMHOE
npogeccuoHanpHOE 00pa3oBarenabHOE yupexiaeHue HoocubOupckoil obiacTu

«HoBocuOupcKuii KoUK MUIIEBOM MPOMBIIIJIEHHOCTH U MEPEPadOTKID)

CocraButens__ Huna AHGKC&HI{DOBH& TDOd)I/IMOBa, IpCroaaBaTcib

BBICIIEN KBATU(DUKAIIMOHHON KAaTErOpUH

CoryiacoBaHo

Meroauct / /

Paccmotpeno Ha 3acenanuu [1IK oOmeo0pa3oBaTenbHbIX NPEAMETOB,
€CTECTBEHHO-HAYYHOTO HANPABIIECHUS M COITUAIBHO-TYMAHUTAPHBIX JTUCIUTUINH
npotokos Ne 1 ot 29.08.2025 1.

[Ipencenarens koMuccuu /1O.A.EBTIOmIEHKO/
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
YYEBHOI'O IPEJMETA VII. 13 BUOJIOT'UA

1.1. Mecro yuyeOHOro mpeaMeTa B CTPYKType OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMBbI

VYueOusiii npeamer YII. 13 buonorus sBisercs o0s3aTenbHON YaCThIO
0011e00pa30BaTENBLHOTO UKIIA Y4eOHOTO MIaHa OCHOBHOM MpodeccroHaNbHON
obpazoBarensHO# mporpammbel CITO (OITOIT CIIO) B cootBerctBuu ¢ ®I'OC
CIIO no npodeccuu 19.01.18 AnnapaTdyuk-onepaTrop MpOU3BOJCTBA MPOAYKTOB
MATAHUS U3 PACTUTEIILHOTO ChIPbS

1.2. lean u mu1aHupyemble pe3yJibTaThl 0CBOCHUS IpeAMeTa

1.2.1. lean npeamera

Conepxanue mnporpammbl yudeOHoro mnpenmera YII. 13  buonorus
HaIlpaBJIE€HO Ha JOCTHKEHUE CIEAYIOMIMX LEeeH:

- popMHpOBaHHWE Y CTYJEHTOB TMPEJCTABICHUS O CTPYKTYpHO-
(GYHKIIMOHATBHON OpraHW3allui >KUBBIX CHCTEM DPAa3HOrO0 paHTra KaK OCHOBBI
OPUHATUS PpEHICHUH B OTHOIICHUHM OOBEKTOB KUBOM TMPUPOJIBI U B
MIPOU3BOJICTBEHHBIX CUTYAIIUSX;

- dbopMupoBaHHEe TIOHUMaHUSI CTPOEHUS, MHOrooopasus u
0COOEHHOCTEM JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNK, 3aKOHOMEPHOCTEN
MpOTeKaHUsl OMOJIOTMUECKUX TMPOILECCOB U SIBJICHUN B OKpYXKalIIeH cpene,
LEJTOCTHON Hay4YHOM KapTUHBI MHpPA, B3aUMOCBSI3U M B3aUMO3aBHUCHUMOCTH
€CTECTBEHHBIX HAYK;

- pa3BUTHE YyMEHHUS ONpPEACNsATh KUBbIE OOBEKTHI B MPHUPOJE;
MPOBOJIUTH HAOJIONCHUS 32 DKOCHUCTEMaMU I BBISBICHUS €CTECTBEHHBIX H
AHTPONOTEHHBIX U3MEHEHUN, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUMH;

- dbopmupoBaHue HaBBIKOB MIPOBEICHUS MPOCTEHIITNX
OMOJOTUYECKUX DKCTICPUMEHTABHBIX HCCIIEIOBAHUN C COOJIIOJICHHEM MPaBUII

0e3omacHOro oopaileHus ¢ 00beKTaMu U 000PyAOBaHUEM;



- pa3BUTHE YMEHHMsI MCIOJIb30BaThb WH(OpPMAIMIO OMOJIOTHYECKOrO
XapakTepa U3 pa3IudHbIX UCTOYHUKOB;

- dbopMHpOBaHUEe YMEHHSI TIPOTHO3UPOBATH TOCIEACTBUS CBOCH
NEATEIPHOCTH TI0 OTHOIICHUI0 K OKpYXKalwlled cpene, COOCTBEHHOMY
3I0POBHI0; 00OCHOBBIBATH M COOJIIOATH MEPHI MPOPIIIAKTHKY 3a00ICBaHUN;

- dbopmupoBaHue MOHUMAHHUS 3HAYMMOCTH JOCTUKEHUN
OMOJOTMYECKON HayKU M TEXHOJIOTUN B MIPAKTUYECKOMN JEATEILHOCTH YETIOBEKA,
Pa3BUTHUS COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHN U arpoOMOTEXHOIOTHUMA.

1.2.2. IlnanupyemMblie pe3yJbTATbl OCBOEHHSI Y4e0OHOI0 IpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

PesynbraTom ocBoeHusi yueOHoro mpeamera YII. 13 buosorus Ha
YpOBHE CpenHero o061mero o0pa3oBaHHs B COOTBETCTBUU C TPEOOBAHHUSIMU
®I'OC CIIO sBnsiercsi GOpMUPOBAHUE U PA3BUTHE COOTBETCTBYIOIIMX OOIIMX

xoMmriereHuui (ganee OK) u npodeccnonanbubix komnereHuui (nanee I1K).



Konx u HaumeHoBaHue
bopmMupyeMbIX
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa

O06mmme

[IpenmeTtHbie

OK 01. Beibupats crocoobt

perieHus 3a1a4
pohecCHOHATTLHOM
JIeSTEIbHOCTH
MMPUMCHHUTCIIbHO K

pa3JIN4YHbIM KOHTCKCTaM

TPYIOBOTO BOCIIUTAHUS:

FOTOBHOCTh K  TPYyIdYy, OCO3HAHHUE  IIEHHOCTH
MacTepCTBa, TPYIOIIO0HE;
TOTOBHOCTb K AKTHBHOM JESATeILHOCTH

TEXHOJIOTUYECKOW M COLHMAJIBHOM HaIPaBICHHOCTH,
CIHOCOOHOCTH WHUIIMUPOBATh, MJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;

ChopMupoBaHHOCTh 3HAHUN O MECTE€ U POJIM OMOJOTHH B CHUCTEME
HAyYHOTO 3HaHUA;, (PYHKIMOHAIBLHOM T'PaMOTHOCTH 4YeJIOBEKa s
pEIICHUS KU3HEHHBIX TIPOOIIEM.

CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh CoJiep>KaHue
OCHOBOTIOJIATAIOMIUX OHOJIOTHYESCKUX TEPMHHOB M TIOHSTUMN: JKU3Hb,
KJIETKa, TKaHb, OpPraH, OPraHU3M, BHJ, MOIMYIALHSI, SKOCHUCTEMA,
ouoneHo3, ornochepa; MeTaboIM3M (OOMEH BEIIECTB M MIPEBPALICHIE

0a30BbIX JJOTUYECKHUX JCHCTBUMA: SHEpPTruH), ToMeocTa3 (camoperyisanus), OHOCHMHTE3  Oelka,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OIEHWUBATH | CTPYKTYpHAsi  OpPraHM3alds O KUBBIX  CHCTEM, JHCKPETHOCTD,
COOTBETCTBUE PE3YJIbTATOB LEJISAM, OLEHUBATH PUCKH | CAMOPErYJIsALHUs, CaMOBOCIIPOU3BEICHUE (penmpomyKuus),
MOCJIEICTBH IESITEIIBHOCTH. HACIEACTBEHHOCTh, W3MEHYMBOCTb, JHEPrO3aBUCHMOCTh, POCT H
0a30BBIX HCCIIEI0BATENBCKUX JEHCTBHIA: pa3BUTHE, YPOBHEBAsI OpraHU3aIusl.
CIIOCOOHOCTh M TOTOBHOCTH K camocTosiTenbHOMY | ChopmMupoBaHHOCTH yMEHUs pacKpbIBaTh coJiep)KaHue
MOWCKY METO/JOB pEIICHUS TMPAKTUYECKUX 3a/ay, | OCHOBOMOJIATalOMIUX OMOIOTHYECKUX TEOPUN U TUIIOTE3: KIETOYHOM,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS. XPOMOCOMHOM, MYTallMOHHOW, SBOJIONUOHHON, TPOUCXOXKICHUS
YKU3HH U 4€JIOBEKa.
OK 02. Hcnonp3oBaTh | TPYJOBOTO BOCIIUTAHUS: ChopMHUpPOBAaHHOCT, yYMEHHS PACKPBIBATh OCHOBOIIOJIATAIOIINE
COBPEMEHHBIE CpEICTBa | TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHI0 U | OWojormdeckne 3akoHbl U 3akoHoMepHoctd (I Menmens, T.
TOMcCKa, aHaJm3a U | caMo0Opa30BaHUI0 Ha TPOTSHKEHMH Bced ku3HM; | Moprana, H.M. BaBwmioBa, 3. I'ekkens, ®@. Mriomnepa, K. bapa),
WHTEpIpPETALNU WHTEpPEC K pasNu4HbIM cdepaM MpodecCHOHANBHON | TPAHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM.
uHpopmaruu U | NeATeTbHOCTH, YMEHHE COBepImIaTh oOco3HaHHBIN | [[proOpereHne ombpITa MPUMEHEHUS OCHOBHBIX METOJIOB HAayYHOTO
uH(pOpPMaIMOHHBIE BEIOOp Oyaymied mpodeccud W peaqu30BBIBAThH | MO3HAHUS, MCIOJNBb3yeMbIX B OHOJOTHU: HAOMIOACHHUS U OMHCAHUS
TEXHOJIOTHH JUIsl | COOCTBEHHBIC )KU3HEHHBIE TUIAHBI. JKUBBIX CHCTEM, MPOIECCOB M SBJICHUMN; OpraHU3aIliu U TPOBEICHUS
BBITIOJIHEHUS 3a1a4 | paboThl ¢ HH(MOPMALIHEH: OHMOJIOTUYECKOTO IKCIEPUMEHTA, BBIIBUKCHHS TUTIOTE3, BHISBICHUS
npodeccuoHanbHOM BJIaJIETh HABbIKAMHU TIOJy4YeHUS HMHGPOpPMAIMM U3 | 3aBUCUMOCTH MEXIy HCCIeIyeMbIMU BEIMYUHAMHU, OOBSCHEHHS
JeATETbHOCTH UCTOYHUKOB  Pa3HBIX  THUIOB,  CAMOCTOSITENILHO | IONYUYEHHBIX PE3yJIbTaTOB U  (HOPMYJIHPOBAHHS BBIBOJOB C

OCYLIECTBJIATh IIOHUCK, aHaIM3, CHUCTEMATU3alUI0 U
MHTEpPOpPETalri0 MHGOpMAMK Pa3NWYHbIX BHUJOB U

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TCO];)I/II;'I " 3aKOHOB.
C(I)OpMHpOBaHHOCTB YMCHHA BBIACIATL CYHICCTBCHHLIC TMPU3HAKU




(dhopM mpeIcTaBICHHUS,

UCIIOJIB30BATh  CPEACTBa  MHGOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pCeIICHUHN
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpTraHU3aIMOHHBIX 33734 C COONI0IEHNEeM TpeOOBaHMHA
OPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUCHBI,
pecypcocOepekeHtsi, TPABOBBIX M ATUYECKUX HOPM,

HOpPM HH(OPMAITMOHHON 0€3011aCHOCTH;

BIIQJICTh HABBIKAMU  PACIO3HABAHWS W 3aIIUTHI
nHpopManuu,  HMHPOPMAIMOHHON  OE30MACHOCTH
JUYHOCTH.

BUPYCOB, KIJIETOK MPOKApUOT M JYKAPHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUI0B, OMOT€OIIEHO30B M 3KOCHCTEM;
0COOEHHOCTH TPOLIECCOB 0OMEHA BEIIECTB U MPEBPALICHUS YHEPTUN
B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U SHEPTeTHUECKOro 0OMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, pPa3BUTHI U
Pa3MHOKEHHS, WHIUBHTyaTbHOTO pa3BHUTHUSA OpraHusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO OTOODA,
BU/I000pa30BaHMs, MPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpefe
O6I/ITaHI/I$I, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOTCHHBIX
M3MEHEHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILIECTB
U TIpeBpalleHre YHeprun B ouocdepe.

ChopMHPOBAaHHOCTh YMEHHS NPHUMEHSATH IOJYyYCHHBIC 3HAHHS JUIS
00BsICHEHUS! OMOJIOTUYECKUX IPOLIECCOB U SIBICHUH, /U MPUHSITUS
NPaKTUYECKUX pELIeHHH B IOBCEJHEBHOM JKM3HM C LEJIbIO
oOecnieueHrs 0O€30MAaCHOCTH  CBOETO  370POBbSI U 370POBbS
OKpY’KaloIIMX JoAeH, cOOII0AeHUs 310pOBOrO 00pa3a KU3HU, HOPM
rpaMOTHOTO TOBEJACHHUS B OKPYKAIOUIEH NPUPOJHONM CpEIE;
NOHMMaHWEe  HEOOXOAWMOCTHM  MCIIOJIb30BAaHUS  JIOCTHXKEHUH
COBpPEMEHHOM OHOJIOTMM U OMOTEXHOJIOTUH Uil PalUOHAJIbLHOTO
IPUPOJONOIb30BAHHUS.

OK 04. OpdexTuBHO
B3aUMO/ICHICTBOBATh u
paboTtath B KOJUICKTHBE U
KOMaHJ1e

ICHHOCTH HAYy4YHOT'O IO3HAHM S

OCO3HaHUE IIEHHOCTHM  HAay4YHOW  JESTENbHOCTH,
TOTOBHOCTE OCYIIIECTBIISTh MIPOEKTHYIO Hu
HCCIEA0BATENIbCKYIO JIEATENIbHOCTh UHAUBUAYAIbHO U
B TpYIIIIE.

0OIIIeHUS

OCYIIECTBJISITh KOMMYHHKAIIMM BO Bcex cdepax
JKU3HHU;

BIAJIETh  PA3IUYHBIMA  CIIOCOOAMH  OOIICHHUS |
B3aHMOJCUCTBUS;

Pa3BepHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3pEHUS C
WCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

ChopMHUpOBAaHHOCT, YMEHMsI peliaTh OWOJIOTHYECKHE 3aJayH,
COCTABJISITh TE€HOTHUIIUYECKUE CXEMbl CKPEIIMBAaHUA M1 pPa3HbIX
TUTIOB HACJICIOBAHUS MPHU3HAKOB y OPraHU3MOB, COCTaBIIATH CXEMBI
MepeHoca BEIIeCTB M DSHEPrud B JKOCUCTEMax (LIENM MUTAHUS,
MUIIEBHIC CETH).




OK 07. CogzeiicrBoBath
COXPAHEHHIO OKpYXKarolieu
cpenpl,
pecypcocOepeKeHHUIO,
OpUMEHSATh ~ 3HaHUA 00
U3MEHEHUU KJIUMaTa,
IIPUHIMUIIBI OepeKIIMBOTO
MPOU3BOACTBA, 3PPEKTHUBHO
JIECTBOBATH B

tlpeBBI>I‘laI‘/'IH]E>IX CUTyaluAax

9KOJIOTUYECKOIO BOCIIUTAHHUS:
c(OpMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYDBI,
[IOHUMAaHHUE  BJIMSAHUSA  COLHMAIBHO-DKOHOMHUYECKUX
IIPOLIECCOB Ha COCTOSHUE NMPUPOAHOM MU COLUAIBHON
cpensl, OCO3HaHue r7100aIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0IieMm;
IJJAHUPOBAaHUE W OCYIIECTBIICHUE
OKpY)KaloIllel Ccpelne Ha OCHOBE
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;
aKTUBHOE HENpUATUE ACUCTBUH, NMPUHOCALIMX BpEJ]
OKpY>Kalollen cpere;

YMEHHE IIPOrHO3UPOBATh
9KOJIOTUYECKHE  IOCIEACTBUSA
JNENCTBUMN, IPEAOTBPALLATD UX;
pacUIMpeHre ONBITa JACSATENBHOCTH HKOJIOTHYECKON
HaIlpaBJIECHHOCTH.

JNEUCTBUII B
3HaHUA IeJIen

HeOJ1aronpusTHhIE
IIPEANPUHUMAEMBIX

ChopMupoBaHHOCTH YMEHUI KPUTUYECKH OLIEHHBATh HMH(DOPMAIUIO
OMOJIOTMYECKOTO  COZIEPXKAaHUS, BKIIOYAIONIYIO IICEBIOHAYYHBIC
3HaHUS U3  Pa3IMUHBIX MCTOYHHUKOB  (CpeIACTBa  MacCOBOM
nH(pOopManny, HayYHO-TIOMYJISIPHBIC MaTepUaIIbl); HHTEPIPETHPOBATh
STHYECKUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHW B OHOJOTHH,
MEUIIHHE, OMOTEXHOJIOTHH; paccMaTpuBaTh r700aIbHbIe
HKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH TI0
OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIHIO.

CpopMHUpOBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC
¥ YCTHBIC COOOLICHUS HAa OCHOBE OHMOJIOTMYECKOW HH(MOpMALUH U3
HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh IMOHATHHHBIN
armapaT OMOJIOTHH.

[IK 1.1. IIposepsTs
UCIIPABHOCTh
TEXHOJIOTUIECKOTO
o0opynoBaHus, CUCTEM
0€30MacHOCTH u

CUTHAJIM3alluU, KOHTPOJIbHO-
U3MEPUTENIbHBIX TPUOOPOB U
aBTOMATHUKH Ha
ABTOMATHU3HPOBAHHBIX
TEXHOJOTMYECKUX  JIMHUSAX
IIPOU3BOJCTBA  NPOAYKTOB
NUTaHWs W3 PACTUTEIBHOIO
CBIpbSi B COOTBETCTBUHU C
JKCIUTyaTalMOHHOU
JIOKYMEHTAIUEH.

TIK 1.2. BrinonaHAaTh

TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYA0I00HE;

OBJIA/ICHNE HaBBIKAMU y4eOHO-HCCIIEJ0BATEIbCKON,
IMPOCKTHOU U COITMAJIbHOU J€ATCIbHOCTH.

OCO3HaHUE [IEHHOCTH HAYYHOU JIEATEIBbHOCTH,
TOTOBHOCTB OCYIIECTBIATH IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESITENbHOCTh HHIUBUAYAIBHO U
B IpYIIIIE.

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE W POJU OUOJIOTHMH B CHUCTEME
HAyYHOTO 3HaHUA;, (DYHKIMOHAIBLHOW TPaMOTHOCTH 4YeJIOBEKa s
pelieHus KU3HEHHBIX TPoOIIeM;

c(OPMHPOBAHHOCTh YMEHUS NPUMEHATh MOJYUYECHHbIE 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKUX IMPOLIECCOB U SBICHUH, JUIS MPUHITUS
NPAKTUYECKHX pPELIIeHUH B TOBCEJIHEBHOW KH3HH C IEJIbIO
oOecnieueHuss 0€30MaCHOCTH  CBOETO  370POBbSI U 370POBbS
OKpY’KaIOIIMX JI0AeH, cOOII0eHUs 310pOBOr0 00pa3a KU3HU, HOPM
rpaMOTHOTO TOBEJACHUS B OKPYKAIOWIEH NPUPOIHOU CpEIE;
IIOHMMAaHUC HCOGXOI[I/IMOCTI/I HCII0JIb30BaHUA ,Z[OCTI/I)KCHI/Iﬁ
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TEXHOJIOTHYECKHUE Olepanuu
o YCTpaHEHUIO
HEHCIIPaBHOCTEW B pabore
TEXHOJIOTHYECKOT0
00opyI0BaHU, CUCTEM
0e30MacHOCTH u
CUTHAJIM3AIIMU, KOHTPOJIBHO-
U3MEPUTENIbHBIX TPUOOPOB U
ABTOMATUKH Ha
ABTOMATHU3UPOBAHHBIX
TEXHOJIOTHYECKUX  JIMHUAX
MPOU3BOJCTBA  MPOJYKTOB
MUTAaHUA W3 PACTUTEIBHOTO
ChIpbsi B COOTBETCTBUH
AKCIUTyaTallMOHHOU
JIOKYMEHTALUEH.

COBPEMEHHOM OHOJOrMM M OMOTEXHOJOTHH [UIi PAaLMOHAIBHOTO
HPUPOJIOTIOIH30BAHHS
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA
2.1. O0bem yueOHOro nmpeamMera u BUAbI y4eOHOH padoThl

Bun yuebHoi paboTbl

O0BeM B yacax

O06Bem o0pa3zoBaTebHON TPOrpaMMBbl Y4€OHOTO MpeaMeTa 200
B T.U.
1. OcnoBHOE conepkanue 133
BT. 4..
TEOpETHUECKOe 00yUueHue 66
MIPaKTUYECKHUE 3aHATHS 53
n1abopaTOpHBIE 3aHATUS 14
[IpodeccrnonansHO-OpUEHTHPOBAHHOE COIEpPIKaHue (CoJepKaHne 16
MPUKJIIATHOTO MOJTYJIA)
B T.4.
TEOpeTUIEeCKoe 00yueHue 4
IPAKTUYECKHUE 3aHSITUS 10
n1abopaTOpHBIE 3aHATUS 2
2. CamocrosTenbHas paboTa 00y4Jaromerocs 67
[IpomexyTounas aTrectanus B popMe IK3aMeHa 18




2.2. TemaTu4eckuii Iu1aH U coaepxxkanue yueOHoro npeamera YII. 13 buonorus

OGBbEM 9acoB Kozt
HaumenoBanue Copneprxanue yueOHOTO MaTepuaia, 1abopaTopHbIe M MPAKTHUYECKHIE 3aHATHS, KOMITETEHITHIA,
pa3zesnoB U TeM KOHTPOJIbHbIE pabOThI, CAMOCTOSATENIbHbBIE PAOOTHI pe3ysbTaToB
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
buonorust kak | Teopernyeckoe o0yueHue: 2
HayKa. buonoruss xak Hayka. CBs3b OHMOJOTMM € JPYrUMH HaykamMH: OHOXMMHS, OMOoU3MKa, OMOHHKA, OK 02
redHoreorpadus u ap. Ponp u mecro Ouonoruun B (HOpMHpPOBAaHMM COBPEMEHHOW HAyYHOW KapTHUHBI
Mupa. 3HayeHue OMoJorMuecKux 3HaHWi. Mctopus Ouonoruu. 3HadeHHWE LUTOJOTMM JJIsl Pa3BUTHUSA
OMOJIOTHY W TO3HAHHS NPUPOABI. MeTObI MUTOIOTUN: MUKPOCKOIIHS, XpoMaTorpadus, ayekTpodopes,
METOJ MEUEHHBIX aTOMOB, U (depeHnalIbHOe HEHTPUPYTUPOBAHUE, KYJIbTypa KIETOK.
Tema 1.2. |OcHOBHOE coep:kaHue 2
O6mas Teopernueckoe o0y4eHue: 2
XapaKTePUCTHK ) OK 02
Pa3noobpazue O6uocucrem. Opranuzanys OMOJIOTHUECKUX CHCTEM. YPOBHH OpraHU3alluud OHOCHCTEM:
4 JKU3HH MOJICKYJISIPHO-TEHETUUECKUH, OPraHOMJAHO-KJIETOYHbIN, OpraHW3MEHHBIH, MOMyIAIUOHHO-BUIOBOM,
9KOCUCTeMHBIN, Ounochepusiii. Hayku, msydaromue Ouoirmyeckue OOBEKTHI Ha pPa3HBIX YpPOBHAX
opranuzanuu Sku3HU. OOmas XapakTepUCTHKa >KU3HU, CBOWCTBA KMBBIX cucTeM. Ilporeccsl,
MIPOUCXOAIINE B OMocucTeMax
Tema 1.3. {OcHOBHOE coaep:xaHue 6
buonornyeckn | ; . OK 01, OK
eopeTHyecKoe o0ydyeHue: 2




BasKHbIE XUMHYECKUH CcOCTaB KJEeTOoK. Heopranwmdeckue BemecTBa KIETOK, HMX OHOJIOTHYECKAs POJib. 02, OK 04
XHMUYecKHe Opranuveckre BEMIeCTBA KICTKH. bruomorndeckue nomumepsl. benku, cTpykrypa u QyHKuu 0eIKoBon
COeTMHeH ST MOIIEKYJIbL. @DepMeHThI, NPUHLIUI UX JCHCTBUS. YTJIEBOJIbI, HX V6I/IOJ'IOFI/I‘ICCKI/I6 bysukun. Jlunuael,
obmmii  1uan crpoeHus. [uapodunsHO-THApodoOHBIE cBoiicTBa. Kiaccudukamuss aummumos.
buonornueckue ¢pynkimu munuaos. AT®. Crpoenue monekyast AT®. buonornueckue Gpynkiun ATO.
IIpakTuyeckue 3aHATHSA:
IIpakTnueckoe 3ansaTue Nel Ponpb GenkoB, yriaeBoI0B U )KUPOB B OpraHU3Me 4eJIOBEKa. OK 01, OK
Butamunbl 1 OMOJIOTMYECKH aKTUBHBIE JT00ABKM, MX 3HAYCHUE B )KM3HU OpPraHU3Ma YesioBeka. [ uro- u 02. OK 04
aBUTAMUHO3bl W WX mocienctBus. IIpemocraBieHne YCTHBIX COOOHICHWM C Mpe3eHTaluei, ’
MOATOTOBJICHHBIX 110 MEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX MIPETO/IaBaTeIeM
JlaGopaTopHble 3aHATHSA:
JlabopaTopuas padora Nel «Onpenenennie Butamuna C B IpOAyKTaxX MUTAHUS
[ToaroToBka BapHaHTOB OMbITa, HAOMIOJEHUE 32 KaYECTBEHHBIMU pPEaKIMSIMH, 3aMojIHeHUuEe paboueit OK 01. OK
TaOJIUIIBI, UHTEPITPETAINS HAOII01aeMbIX SIBICHUH, (POPMYITUPOBAHKE BHIBOJIOB ’
- 02, OK 04
JlabopaTopnas padora Ne2 «['uapodunsHO-THIPOPOOHBIE CBONCTBA JTUITUIOBY
[ToarotoBka BapHaHTOB OIbITa, HAOMIOJEHUE 3a KAYECTBEHHBIMU pPEaKIMSIMH, 3arojIHeHUuEe pabodeii
TaOJIUIIBI, UHTEPIIPETAINS HAOII01aeMbIX SIBIEHUH, (DOPMYITUPOBAHUE BHIBOIOB
Tema 1.4. o
CHOBHOE CO/IepKaHue
CrpykTypHO- acp
$yHKUMOHANLH | Teopernueckoe oGydenmue:
asl Opranusanms | Kperouynas teopus (T. Illsann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOK KJIETOYHOW Teopuu. THMbl KIETOUYHON OpraHu3aluu: NPOKAPUOTUYECKUW U DYKAPUOTHUECKUH. OK 01. OK
v v o 9
CpaBHHTENIbHASI XapaKTEPUCTUKA KIIETOK dYKApHOT (PacTUTEIIbHOMN, )KUBOTHOU, TpuOHOI). CTpoeHHe 02. OK 04
5

MpoKapuoTHYeckod  KiIeTKH. OCOOEHHOCTH  CTpOeHHs  rerepoTpodHoil U aBTOTpOHON
MPOKAPUOTHUYECKUX KIeTOK. CTpoeHue miazMaTuyeckod MemOpaHbl. TpaHCIIOPT BeIIECTB 4Yepe3
TUTa3MAaTHYECKYI0 MeMOpaHy: ITacCHBHBIH W aKTUBHBIA. ODHIONWTO3: MHHOIMTO3, (Haromuros.
Ox3ouuTo3. O0om0uKa MM KiIeToyHast cTeHka. CTpyKTypa U (YHKIMH KJIETOYHOW CTEHKH PACTCHHUH,
rpuooB.
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Huromnnasma. [{utozoinb, [{utockener. OnqHnomMeMOpaHHble OPraHOUIBI KJIETKHU: 3HAOIIa3MaTHYeCKast
cetb (DIIC), anmapat ["'onbmKu, TM30COMBI, TEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KIeTOK. CTpoeHue
1 (GYHKIIUU OJJHOMEMOpPaHHBIX OpraHou 0B KieTku, Knetounsiii cok. Typrop.

HOHyaBTOHOMHble opraHouabl KJICTKH: MUTOXOHIAPHH, IUJIACTUABLI: XJIOPOIUIACTBI, XPOMOIIJIACTHI,
JIENKOIUIACThI, UX CTPOEHUE U PYHKIUU. SIEpHBII anmnapar KJIeTKH, CTpoeHue U QyHKIUU.
HememOpanHbie opraHoubpl KIETKU: PUOOCOMBI, MHUKPOTPYOOUYKH, KJIETOUHBINH LEHTp. OpraHouisl
JBYDKEHUS: PECHUYKH ¥ KTyTUKH. CTpoeHre M (PyHKIIMH HEMEeMOPaHHBIX OPTaHOUI0B KIETKU

JlabGopaTropHble 3aHATHSA:

JlabopaTopuasi padora Ne3 «Crpoenue KJIETKH (pacTeHHUs, >KUBOTHbIE, T'PUOBI) U KIETOYHBIE
BKJIFOUCHUS (KpaxMall, KApOTHUHOMIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

[IproGpereHue onbiTa MPUMEHEHUSI TEXHUKH MHUKPOCKOMUPOBAHUS MPHU BBIMOIHEHUH JTaOOPATOPHBIX
pabot. [ToaroroBka MUKpOIpenapaToB, HAOIIOICHUE C TOMOIIBI0 MHKPOCKOTIA, BBISIBJICHUE PA3TUIHMA
MEXAYy H3y4yaeMbIMH OOBEKTaMU, HHTEpIpeTanus HaOMI0JaeMbIX SBJICHUN, (OPMYyIUpPOBAHUE
BEIBOJIOB

JIaboparopHas pabdota «IIpoHuriaeMmocts MeMOpaHsbI (TUIa3MOJIHN3, ACTIIA3MOIIN3 ))»

[TproGperenue ompiTa MPUMEHEHUST TEXHUKH MHKPOCKOITUPOBAHUS MPH BBITOJIHEHUU 1a00paTOPHBIX
pabot. [TonaroroBka MUKpOIpenapaToB, HAOIIOIEHHE C TOMOIILI0 MUKPOCKOTIA, BBISIBICHUE PAa3TUUMA
MEXIYy W3y4aeMbIMH OOBEKTaMH, HWHTEPIIPETAllUs HAOIIOIaeMbIX SBJICHHHA, (HOPMYIHpPOBAHUE
BBIBOJIOB

Tema 1.5. | OcHoBHOE conep:xaHue
CrpykrypHo- Teopernueckoe o0ydenune: 2
GYHKUHOHAILH | Crnoenpe xpoMocoM. XPOMOCOMHBIH HAGOP KJIETOK, FOMOJIOTMUHBIE M HEFOMOJOTHYHBIE XPOMOCOMEI,
ble  (QaKTOPBI | ropyopnppii u aumwIonansli Ha6op. Hykiennosbie kuciotst. JIHK u PHK. CTpoeHne HyK/IEHHOBBIX
HACIEACTBEHHOC | 1yronor, Hykneotwasl. KoMmmemeHTapHBIe a30THCThIE ocHOBaHHMA. IIpasumo Uapradda. CtpykTypa OK 01, OK 02
™ JIHK - nBoiinas cnupanb, Mectonaxoxaenue u Ouonornyeckue Gynkuuu JIHK. JTHK-skcneptusa.
Buast PHK. ®ynkuuu PHK B kneTke
IIpakTHYecKkHe 3aHATHA:
IpaxkTuyeckoe 3ansaTue Ne2 Peimenue 3a1a4 Ha onpeieIeHHE MOCIEI0BATENLHOCTH HYKIEOTHIOB
Tema 1.6. | OcHOBHOE coep:kaHue
Ipoueccsl TeopeTnueckoe o0yueHue: 2 ‘ OK 01, OK 02
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MaAaTpHUYHOI'O
CHHTE3a

Marpuunsiii cunte3 [IHK - perumkanus. Ilpunnuner perumkanuun JIHK. Mexanusm perumkanuu
JHK. Penapamus JIHK (mopemnnexkatuBHasi, MmocTperuieKaTHBHAs). Peakiuy MaTpUYHOTO CHHTE3A.
[IpuHIMIT KOMIUIEMEHTAPHOCTH B peakiusax MarpuuHoro cuHreza. JJHK u rensl. ['eHeTnueckuil koj,
ero cpoucrBa. TpaHckpunius - Marpuunblidi cuHTe3 PHK. Tpancisauus m e€ srambl. YciloBHs
ouocunte3a Oenka. Ctpoenne TPHK m komupoBanme amuHOKHCIOT, Ponb pubocom B OMOcHHTE3E
Oenka

HpaKaneCKne 3aHATHUSA:

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

Perienrie 3ama4 Ha ONpeAEICHUE MOCICI0BATEILHOCTH aMHHOKHCIOT B MOJIEKyse Oejka B ciydae
H3MEHEHUsI [TOCIe0BaTeIbHOCTH HyKIeoTH 108 JJTHK

Tema 1.7.
HexkseTounnie
(opmbl KHU3HHU

OcHoBHOE€ CoacpKaHuEC

TeopeaneCKoe oﬁyqeﬂue:

Bupycsl - HekneTouHble (GOpMBI KH3HH U OOJMraTtHele mapa3uThl. CTpPOEHHE MPOCTBIX M CIOXKHBIX
BUPYCOB, peTpoBHpYycoB, Oaktepuodaros. JKusznenuwli nukn JIHK-conmepxammx supycoB, PHK-
coJiepKalux BUpycoB, Oakteprodaros, BUY, rematur uenosexa.

bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupycel n 6akTepun: cX0ACTBa U pa3Indus OK 01, OK 02
IIpakTHYecKHe 3aHATHSA:
IIpakTnueckoe 3ansaTue Ne4 BupycHble u GakTepralibHble 3a001€BaHMUS.
OOmuye NpPUHIMIBI  HMCIOJIb30BAaHUS  JIGKAPCTBEHHBIX  BemlecTB. (OCOOEHHOCTH  NPUMEHEHUS
aAHTUOMOTHKOB.
[IpencraBieHue yCTHBIX COOOIIEHUM C Mpe3eHTaluel, MOArOTOBIEHHBIX MO MEPEYHI0 MCTOYHMKOB,
PEKOMEHI0BAaHHBIX MPEINOIaBATEIEM
Tema 1.8. | OcHOoBHOE coep:kanne
Oomen BewecTB | TeopeTnueckoe odyueHmne:
U TnpeBpamieHue | [[epBuuHBIA CHHTE3 OPraHUYECKUX BemecTB B KieTke. I[lmactuueckuit obmen, DoTocuHTE3,
JHEpPruu B | XEMOCHHTE3. OK 02
KJIeTKe AHa’poOHBIH BHepreTHyecknii oOMeH, AHa’poOHBIE oOpraHu3Mbl. bposkeHue, aBTOTPOQHBIN U

reTepoTpodHBIA TUTT TUTaHUS. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUH. DTaIlbl
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OHCPICTUYCCKOI'O oOmena. I'mukoaus. buonornueckoe OKHCJICHHUC, NN KJIICTOYHOC ObIXaHUC

Tema 1.9. | OcHoBHOe coep:kanmne 1

KusneHHbIH Teopernueckoe o0ydyenune: 1

OHUKJI  KICTKH. | KneTounslii 1uki, ero mnepuoAsl u perynsiuus. Ilepuogst uHTepdassl UX 0COOEHHOCTH,

Mmuto3. Meiio3 Juddeperunarus KIETKA U apecT KIeTOYHOoro nukia. [lenenue kietku - muto3. CTaauu MUTO3a U
npoucxosure mpouecchl. Kapuoknnes m uutokune3. buosnormyeckoe 3HaueHue mutosza. Meio3 - OK 02, OK 04
penykunoHHoe JneneHue kiuetku. Craamm Meno3a. Meio3 - OCHOBa IIOJIOBOTO PAa3MHOMKEHUS.
[ToBenenne xpomocom B Mmerio3e. Kpoccunrosep. buonornyeckuii cmbicn Meiioza. Dddexrsr meiiosa.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB

CamocrosiTesbHast pabora Nel 12

MonekyapHbId YPOBEHb OpraHU3alyy )KUBOTO

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

Tema 2.1. | Ocuosnoe conepsanue 4

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

opratisma OpHokyeTounple  opraHu3Mbl. KosoHManpHBIE  OpraHW3Mbl, MHOTOKJIETOYHBIE  OPIaHU3MBI,
B3anMocBsA3p 4YacTed MHOTOKJIETOYHOro opranusma. @DyHknua. OpraHbl M CHUCTEMBI OpPraHOB. OK 02, OK
Amnmapatsl opranoB. ['omeocTa3 opranusma u ero nojajaep>kaHue B Mporecce KU3HEACSI TENbHOCTH. 04, IIK 1.1
@OyHKIMOHANbHAS cHUcTeMa OpraHoB. TkaHW pacTeHWil. TkaHM XUBOTHBIX M 4YenoBeKka. Opransl K 1.2
pactennii. Opranbl U CHUCTEMBl OpPraHOB >XUBOTHBIX M 4YEJIOBEKAa. 3HAYCHHE OMOpPBI, JBUKECHHUS,
MUTaHUsS, [JbIXaHUS, TPAHCIOPTa BEUIECTB, BbIACNEHUS, 3allUThl. 3HAYEHUE TMPOSIBICHUS
pa3apaKUMOCTHU U PETYIISALUN
IIpakTnyeckue 3aHATHA: 2
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IpakTuyeckoe 3anaTue NeS lMHpekmonHsie 3a001€BaHUS U STTUICMUSL.
Teopus kinoHanbHO-cesneKkTUBHOrO NMMyHHTeTa 1. Dpnuxa, .M. MeunukoBa. Baxueliue snuaeMun OK 02, OK
B UCTOpHUU YejoBeuecTBa. BakiuHanus kak npoduaakTuka nHGEKIMOHHBIX 3a00IeBaHUII. 04, IIK 1.1
[IpencraBieHure YCTHBIX COOOIIEHUIN C Mpe3eHTaluel, MOArOTOBIEHHBIX MO MEPEYHI0 MCTOYHHMKOB, K 1.2
PEKOMEHIOBAaHHBIX MIPENOAABATEIIEM
Tema 2.2. OcHoBHOE coep:kaHue
DopmMbI IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE TEOPETHYECKOTr0 00yUYeHUs 2 OK 02. TIK
PA3MHOKCHUS @®opmbl  pa3MHOXKEHHUS OpraHu3MoB, becmonoe u monoBoe pasmMHOXkeHHe. Buael Oecronoro ’
OpraHu3MoB Pa3MHOXEHHUSA: MPOCTOE [EJICHUE HAaABOE, IIOYKOBAHWE, DPA3MHOKEHUE CIIOPAMHU, BETETATHBHOE LI TIK 1.2
pa3MHOXKeHue, pparmeHTans, kioHupoBanue. [lonoBoe pazMHOXKEHUE.
Tema 2.3. OcHoOBHOE co/lep:KaHue
Omnrorenes TeopeTnueckoe odyueHnue: 2
KMBOTHBIX " | ["'amerorenes y >kuBoTHBIX. CriepmaToreHe3 u ooreHes. CTpoeHHE NOJOBBIX KIETOK. OIION0TBOpEHUE
YyeJIOBEKA U SMOpPHOHAIBHOE pa3BUTHE XHUBOTHBIX. [lapTeHoreHe3. OMOpuoreHes (Ha NMpUMepe JIaHLETHHUKA).
Crasuu >MOpuOreHesa OK 02, OK 04
Poct u paszsurtue xxuBoTHbIX. [TocTamMOproHanbHbIN epuoa. [Ipsmoe u Hempsimoe pa3Butue. Pa3Butue
¢ MeTaMop(o30M y OECIO3BOHOUYHBIX M IMO3BOHOYHBIX >KUBOTHBIX, CTajuu MOCTIMOPHOHAIBHOIO
pa3BUTUA y JKMBOTHBIX M 4YesoBeka. Ilepuoasl oHTOreHesa 4yenoBeka. buomornueckoe crapeHue u
cMepTh. ['epoHTOnOrns
Tema 2.4. | OcHOBHOE coiepKaHHue
Omnrorenes Teoperuueckoe od0yueHue: 2 OK 02. OK 04
pacTeHmi I'amerodut u ciopodut, PasmHo)keHue 1 pa3BuTre Bojopocieid. PasMHOXeHHE U pa3BUTHE CIIOPOBBIX ’
pactenuii, PasMHOXKEHHE U pa3BUTUE CEMEHHBIX pacTeHui. Poct. [leprnoapl OHTOreHe3a pacTeHHit
CamocrositesbHast padora Ne2 10
Ctpoenue u GyHKIIMH OpraHu3Ma
Tema 2.5. | OcHOBHOE colep:KaHue OK 02
OcHoOBHBIE Teoperuueckoe od0yueHue: 2 ‘
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MOHATHUSA

I'enetnka Kax HayKa O HaCJICACTBEHHOCTH M M3MCHYHMBOCTH OPraHHU3MOB. OCHOBHBIEC TEHETHYCCKHE

TeHeTHKH
MOHATUS W CUMBOJIbI, I'eH, I'eHotun, ®deHorumn, AJUIETbHBbIE T€HbI, AJIbTEPHATUBHBIC IMPU3HAKH,
JIOMUHAHTHBIM M pelecCUBHBIA Npu3Haku. ['omo3urora u rereposurora. Yucras nunus. ['mOpuabl.
OcHOBHBIE METObI T€HETUKH: THOPUIOIOTHUECKHUM, IUTOIOTUUECKIE, MOJIEKYIISIPHO-TE€HETHYECKHE

Tema 2.6. | OcHOBHOE coJepKaHHe

3akonomepHocT | Teopermueckoe odyueHme:

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
ckpenuBanue. JuUruOpuaHOE CKpelMBaHWe. 3aKOH HE3aBUCUMOTO HAClIeJOBAaHUSA IPU3HAKOB. ’ T
[TonuruGpuaHOE HAaCAEAOBAaHUE M €T0 3aKOHOMEPHOCTH K 1.2
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aHATHSA:
IIpakTuyeckoe 3ansTue Ne6 Pemenue 3amau Ha oONpeneneHUEe BEPOSITHOCTH BO3HUKHOBEHUS
HACJEJACTBEHHBIX MPHU3HAKOB MMPU MOHO-, JTU-, TMOJUTHOPUIHOM U AHAIM3UPYIOIIEM CKPEIIMBAHUU,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEIIMBaHUSA
Tema 2.7. | OcHOBHOE coaepKaHHe
B3aumopneiicteu | TeopeTnueckoe o0yueHue:
€ I'CHOB I'enoTun kak nenocrHas cucrema. MHOXECTBEHHOE JelCcTBUE TeHOoB, [lieiioTponust, MHOXKECTBEHHBIN
ajuienu3M. B3aumoneiicTBue aminenbHbIX reHoB. KomoMuHupoBanue. B3anmoneiicTBue HealsIeIbHBIX
reHoB. Kommnementapuocts. Onuctas. [lonumepus OK 01, OK 02
IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COACPKAHNE NIPAKTHYECKOI0 3aHATHSA:
IIpakTuyeckoe 3ansitue Ne7 PemeHue 3a7au Ha ONpENENCHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX I[IPU3HAKOB IIPM PA3JIMYHBIX THUMNAX B3aUMOJCHCTBUS TIE€HOB, COCTAaBJICHHE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8. | OcHOBHOE coiepKkaHue
CuemnieHHoe . OK 02, OK
HACTET0BAHME IIpakTu4yeckue 3aHATHSA: 04,1IK 1.2
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NMPpU3HAKOB

IpakTnyeckoe 3ansitue Ne8 3akonsl T. Moprana. CuemieHHOE Hacjie0BaHUE T'€HOB, HapyIlICHUE
CLEIUIEHUsI. XPOMOCOMHas TEOpUsI HACIEACTBEHHOCTH. ['€HEeTMdYecKoe KapTUPOBAHHUE XPOMOCOM.
Hcnonb30BaHne KPOCCUHIOBEPA JIJIsl COCTABICHUS T€HETHYECKUX KapT XPOMOCOM

IpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

IIpakTuyeckoe 3ansTHe Ne9 PemieHue 3agad Ha OMNPENCIICHUE BEPOATHOCTH BO3HUKHOBEHMS
HACJICACTBEHHBIX MPU3HAKOB IMPH CHEIJIEHHOM HACJICJIOBAHHMH, COCTABJICHUE TEHOTHUITUYCCKUX CXEM
CKpelluBaHus

Tema 2.9.
3akoHoOMepHOCT
U U3MEHYHUBOCTH

OcHoOBHOE co/lep:KaHue

IIpakTH4yecKkue 3aHATHS:

IIpakTnueckoe 3ansaTue Nel0 CocraBieHue reHOTUIIMYECKUX CXEM CKPELUBAHUS

OK 01, OK

IIpakTHYecKHe 3aHATHSA: 02, OK 04
IIpakTuyeckoe 3ausitue Nell T'ennbie W XpomMocoMHbIe Oo0e3HH denoBeka. bojesHu ¢
HAaCJIEJACTBEHHOM MPEAPaCOIOKEHHOCTHIO. 3HAUCHUE MEAUIIMHCKONW T€HETUKHU B TIPEIOTBPAIICHUN U
JICYeHUU TeHETUYECKUX 3a00JIeBaHUI YeTOBEKa

Tema 2.10. | OcHOBHOE coep:KaHUE

I'enernka IIpakTnyeckue 3aHATHA:

4Y€JI0BEKA IIpakTnueckoe 3ansitue Nel2 Pemenue 3amad Ha ompesesieHUE BEPOSTHOCTH BO3HMKHOBEHMS OK 01. OK 02
HACJIEACTBEHHBIX MPU3HAKOB, UCTIOIB3YsI METOIbI T€HETUKN YEJIOBEKA, COCTABIEHUE TEHOTHUITUYECKHAX ’
CXEM CKpEIUBaHUsI.
[IpencraBneHne yCTHBIX COOOIIEHHM C MMPE3eHTAIMEN O HACIeACTBEHHBIX 3a00I€BaHUAX YEIIOBEKa

Tema 2.11. | OcHOBHOE coaepkaHue

3akonomepHoct | JlaboparopHbie 3aHATHS:

H M3MEHYHMBOCTH | JlagopaTopHasi padora Ned BzaumojeiicTBue TeHOTHNA M Cpelbl Mpu (HOPMUPOBAHUM (PEHOTHUIIA. OK 01, OK
MN3MeHunBOCTh TNpU3HAKOB. KadecTBEHHbIE M KOJIMYECTBEHHBIE MNPU3HAKA. BUIBI M3MEHYMBOCTHU: 02, OK 04

HaCJICACTBCHHAA 1 HCHACJICACTBCHHAA.

IIpakTHYecKkHe 3aHATHSA:
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IIpakTuyeckoe 3anaTue Nel3 Pemienue 3amau Ha ompeneeHHe THUMA MYTallMd TPU Meperaye
HAaCJEACTBEHHBIX IPU3HAKOB, COCTABIIEHUE F€HOTUITMYECKUX CXEM CKPELMBAHUS

TeMma 2.12. | OcHOBHOE coepKAHUE

Ceaexkuus IIpakTHYeckue 3aHATHSA:

OpPraHu3MoB IIpakTnueckoe 3ansTHe Nel4 MeToapl ceneKUMOHHON paboThl, ['eTepo3uc U ero NPUYUHBIL. OK 01. OK 02
HckyccTBeHHBIH OTOOP: MAacCOBBIA M MHAMBHUIYaJIbHBIN. DTanbsl kKoMOWHAIIMOHHON cenekiuu. Copr, ’
nopoja, ITaMM AJTOPUTMBI pEUICHHWE 3a/Jad Ha OMNpeAesieHHe BO3MOXKHOTO BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 10 CENEKIIUU, COCTABICHNE T€HOTUITNYECKUX CXEM CKpEIIBaHUS

CamocrosiTesibHas padora Ne3 10

['eneruka. HacrnencTBeHHOCTh M M3MEHYHBOCTH

Pa3nen 3. Teopusi 3BoJIIOUMH 12 10

Tema 3.1. | OcHoBHoOe conepskanue

Ucropus Teopernueckoe o0yuenue:

IBOJIIOLIMOHHOTO P y

— [IepBbIe 3BOMIOLIMOHHBIE KOHLENINH, [ panyanucTruueckas sBontounonHas koHuenuus JK.b. Jlamapka. 5
JBwxymue cwibl sBomtonud. Kpeamwonusm u tpanchopmusm. Cucremaruka K. Jlunnes u eé
3Ha4YeHHE N1 GOPMHUPOBAHUS HJIEU SBOJIOLIUN OK 02, OK 04
[Ipeanoceiiki  BO3HMKHOBEHHWS JapBUHU3MA. OBOJIONHUS BUIAOB B Tmpupone. boppba 3a
cyuiectBoBanue. EctecTBeHHBI 0TOOp. JlMBepreHmus MpuU3HAKOB U BHUpooOpa3oBaHue. OCHOBHbBIE | 2
MOJIOKEHUS  cuHTeTHdeckod Teopun sBomonuu  (CTD). Pomnp  sBomonuoHHOM Teopun B
(hopMUPOBAHUH HAYYHOW KapTHUHBI MUPa

Tema 3.2. OcHoBHOE coep:xaHue

MuxkposBosouu | Teopernyeckoe odydyeHue: 2

s MUKpOIBOMIONKS ¥ MAKpPOIBOJIIOIUS KaK dTaIlbl SBOJIOIMOHHOTO Tpoliecca. [ eHeThueckrue OCHOBBI
HBOJIIONMU. MyTar 1 KOMOWHAIIMH KaK dJ€MEHTapHBINA 3BOJTIOIMOHHBIN MaTepuan. [Tomymsmus kak OK 02

AJIeMEHTapHasl €UHUIIA 3BOJIIOLINH.
JBroxymue cwibl ((hakTopbl) SBOMIONUH, MyTallMOHHBINA MPOIECC U KOMOMHATHBHAS M3MEHUYHUBOCTb,
Murpauus.  M3onsuus — momynsiiuii;  reorpaduyeckas  (IPOCTPAHCTBEHHAsA), OHMOJOTHYECKast
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(penponykTtuBHas). EcrecTBeHHBII 0TOOp - HampaBisioumii  ¢aktop HBoitonuu. boprba 3a
CYIIECTBOBAaHHME KaK MEXaHU3M JEMCTBUS €CTECTBEHHOIo 0TOOpa B momyisuusax. Bun u ero kpurepuun
(mpu3Haku). BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLMH
Tema 3.3. | OcHOBHOE coJepKaHHe
MaxkposBoawonn | Teopernueckoe o0yueHue: 2
A, Makpossomonus. ®opMbl ¥ OCHOBHbIE Hampasienuss Mmakpodsomoiuu (A.H. Cesepuog). Ilytu OK 02
TOCTIKEHHS] OMOJIOTHYECKOTO Mporpecca: apoMopgo3, uanoaanTanys, oomas aerenepanus. MeTosi
M3yYeHHUs] MaKpO3BOJIIOLMHU. 3aKkoH 3apoablimeBoro cxojcrtsa (3akoH K. bapa). buorenernueckuit
3akoH (. I'ekkens, @. Miosutep). O0mmume 3aKOHOMEPHOCTH (ITPaBHIIA) ABOIIOIIH
Tema 3.4. | OcHOBHOE coiepKaHue
Bosuuknosenne | Teopermueckoe o0yueHme: 2
U pa3BuUTHE | [UMOTE3p] M TEOPUU BO3HUKHOBEHHMS IJKM3HM Ha 3emiie: KpEealnOHHW3M, CaMOIpPOU3BOJIBHOE
JKH3HH Ha 3eMJle | (CIOHTaHHOE) 3apOXKIEHUE, CTAIMOHAPHOE COCTOSHUE, TaHCIepMus, O6uornos3. Hauano opranudyeckoi
sBomonuK. [losiBleHMEe NepBBIX KIETOK. ODBONOLUSA MeTaboau3Ma. OBOJIONUS MEPBBIX KIETOK.
[TpokapuoTel W DyKapuoTHl. [IpOMCXOXIEHHE MHOTOKJIETOYHBIX OpraHW3MOB. BO3HUKHOBEHHE OK 02. OK 04
OCHOBHBIX IIapCTB 3yKapHOT, OCHOBHBIE Y€PThI IBOJIOLUHN PACTUTENBLHOrO MHpa. OCHOBHbBIE YepThI ’
HBOJIIOLIUH KUBOTHOT'O MHUpa
IIpakTHyeckue 3aHATHA:
IIpakTnuyeckoe 3ansaTue NelS [IpencraBieHre yCTHOro cOOOLIEHNS U JIEHThI BPEMEHHU 110 OCHOBHBIM
JTariaM BO3HUKHOBEHHS W PA3BUTHS JKUBOTHOTO W PACTUTEIFHOTO MHpPA, IMOATOTOBJICHHBIX TI0
MIEPEYHIO NCTOYHUKOB, PEKOMEH/IOBAHHBIX TPETIOaBaTEIeM
Tema 3.5. | OcHOBHOE coaepKaHHe
IIpoucxoxnenune | Teoperuueckoe odyueHnme: 2 ‘ OK 02, OK 04
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YeJ10BCKa -

AHTPOIIOreHe3

AnTponosiorus - Hayka o 4enoBeke. CucremaTudeckoe IoJoKeHue 4enoBeka. CXOICTBO YeloBeKa ¢
KUBOTHBIMU. OTIMUYMS 4eNOBEKa OT >KMBOTHBIX. [IpAMOXOKIeHME M KOMIUIEKC CBSI3aHHBIX C HUM
IpU3HaKoB. Pa3BuTHE TOJIOBHOrO MO3ra M BTOPOW CHUTHaJIbHON cuctembl. (COOTHOIIEHHE
OMOJIOTMYECKUX U COLUAIBHBIX (PAKTOPOB B AaHTPOIIOICHE3E

OCHOBHBIE CTalUU aHTPOIIOreHe3a. JIpMONUTEKH - MPeIKHU YelloBeKa M 4eI0BEKOOOpPa3HbIX 00€3bsH.
[IpoToanTpon - NpeAIIECTBEHHHUK YEIOBEKAa. APXaHTpoN - ApeBHEHIMM 4enosek. [laneoanTpomn -
IpeBHUN 4enoBeK. HeoaHTpom - 4esnoBeK COBPEMEHHOIO THIIA. DBOJIIOLUS COBPEMEHHOIO UYEJIOBEKA.
Yenoeueckue pacbl. OCHOBHbIE OOJIbIINE PACKL: €BPOIICOUIHAS (€Bpa3HUiiCKast), HErPO-aBCTPAJIOUIHAS
(3xBaTOpHaNIbHASA), MOHIOJIOMJIHAs (a3UaTCKO-aMEpUKaHCKas). Bpems U MecTo BO3HHKHOBEHUS
4eJI0BEYECKHUX pac. ENMHCTBO UenoBeueckux pac

IIpakTHYecKkHe 3aHATHSA: 2
IIpakTnyeckoe 3anaTue Nel6 Bpemst u myTu pacceneHus 4eaoBeKa 10 IUIaHETE.
[IpucnocoOaeHHOCTh 4YenoBEeKa K pa3HbIM YCIOBUSIM cpefbl. BnusHue reorpaduyeckoil cpenbl Ha
MOPGOJIOTHIO U (PU3HOJIOTHUIO YeTTOBEKA 2
3ammra JEeHT BPEMEHH U MEHTaJbHBIX KapT B (hopMaTe YCTHOIO COOOIIEHMsSI, MOJArOTOBJIEHHBIX 10
IIEPEYHIO0 UCTOYHHUKOB, PEKOMEHI0BAHHBIX MPENOAaBaTEIEM
CamocrosiTesabHast padora Ne3 10
TeopeTrnueckue acleKThl dBOIOLMY KU3HU Ha 3eMJIe
Paznen 4. Jxonorus 12 | 11 ‘ 10
Tema 4.1. | OcHOBHOE coaepKaHHe 2
Ikogornyeckue | TeopeTuueckoe odyueHue: 2
(baxTopsI U | Cpenbl OOMTaHUS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3YIIHAs, MOYBEHHAs, BHYTPHOPTaHU3MEHHas. OK 01. OK 02
Cpeabl KM3HU OU3NKO-XUMUYECKHE OCOOEHHOCTH cpesl oOuTaHMs OpraHu3MoB. llpucmocoOiieHus OpraHu3MoOB K ’
XKU3HU B pa3HbIX cpenax. [lonstue skonornyeckoro ¢akropa. Kiaccupukanus 3K0I0THYECKUX
¢axTopos. [IpaBuno munumyma FO. JInOuxa. 3akon TonepantHocT B. Hlendopaa
Tema 4.2. | OcHOBHOE co/iepKaHHue 4
Monyasiuus, Teoperuueckoe oGydenue: 2 OK 01, OK 02
cooduiecTBa, DKoJIOTHYeCcKasi XapakKTepUCTUKA BUJA W TOMYJSIIUU. DKOJIOTMYECKas HHUIA BUAA. DKOJOTMUECKHE OK 07
IKOCHCTEMBI xapakTepucTuku nomyisaiuu. CooOmiecTBa U SKocucTeMbl. bruorieHo3 u ero ctpykrypa. CBs3u MEXITy
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opranm3mMamu B OuorieHoze. CTpyKTYpHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYICHTH, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B 3kocucteMe. Tpoduueckrue ypoBHI

IIpakTuyeckue 3aHATHS:

IIpakTuuyeckoe 3ansiTue Nel7 Tpoduueckue nenu U CeTH.

OcHOBHBIE TIOKa3aTENM JKOCUCTEMBbI. buomacca M HMpOLyKIMsA. DKOJIOTMYECKHE MUPAMMIBI YUCEIL,
O6uomaccel u sHepruu. [IpaBuIo mupaMuabl SHEPTHH.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM IO IIEPEHOCY BEIECTBA M JHEPIUU 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.
IKoJoruyeckasi | Bepuazackoro. O6mactu 6mochepsl U ee KOMIIOHEHTHI. JKHBOE BEnecTBO OHOChepsl U ero PyHKITHH.
cucTemMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcobeHHOCTH Orochephl Kak I100aTbHON IKOCUCTEMBI.
JluHamuueckoe paBHoBecHe B Ouocdepe. PutmMuunocts siBieHuit B 6nocdepe. KpyroBopots! BerecTs OK 01, OK 02
n OumoreoxuMuyeckue LUKIbI, [J100ampHBIE KOJIOrHYECKHE MPOOJEMbl COBPEMEHHOCTU M IYTH HX OK 07
peleHus
IIpakTHYecKHe 3aHATHA:
IIpakTnueckoe 3ansitue Nel8 PemieHune nNpPakTUKO-OPUEHTUPOBAHHBIX pAcUETHBIX 3a7ad Ha
oIpeJieJIeHUe TUIOIAAN HACAKICHUN JUIsl CHUXKEHMS KOHLEHTpalMK YTJIEKHCIOro rasa B arMocdepe
CBOETO PErvoHa MPOKUBAHUS
Tema 4.4. | OcHOBHOE coiepKaHue
Buansinue Teopernueckoe o0yueHue:
AHTPONOTreHHBIX | AHTpONOreHHbIe BO3/AEUCTBUA Ha Ouocdepy. 3arps3HeHHs] KaK BHJI aHTPOIIOT€HHOTO BO3JEHUCTBUS OK 01. OK
¢bakropos Ha | (xuMuueckoe, hpuznyeckoe, OMOJIOrHUECKOe, OTXO/IbI IPOU3BOACTBA U MOTPEeOIeHNs ), AHTPOIIOT€HHbIE 02 OI& 04
onocdepy BO37eHcTBUS Ha aTMochepy. BozneiicTBus Ha runpocdepy (3arps3HeHUst U UX UCTOYHHUKH, UCTOIICHUS ’ ’
Boa) BosneiictBus Ha nutocdepy (aerpaganusi MouBbl, BO3JEWCTBHE Ha TOpPHBIE MOpOJA, HEIpPA). l(_)IE (1)72’

AHTpONOTreHHbIe BO3ACUCTBUS HAa OMOTHUYECKME cOOOIecCTBa (jieca M pPacTUTENbHBIE COOOIIECTBA,
KUBOTHBIN MHp)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:
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IIpakTuyeckoe 3ansaTe Nel9 PemieHue NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN IO 5
COXPAHEHHUIO NIPUPOAHBIX PECYPCOB CBOETO PErMOHA IIPOKUBAHUS
Tema 4.5. | OcHOBHOE co/iepKaHue 11
Bausinue Teoperuueckoe odyueHue: 4
COLMAJIbHO- 310poBBE U €ro cocTapistomue. akTopsl, MOJOKUTEIBHO U OTPULIATEIBHO BIMSIOIIME HA OPraHU3M
JKOJIOTHYECKHX | YeloBeKa. BpemHble MPHUBBIUKH: TOCIEACTBUS W mpodmnaktuka. I[lpobrema TeXHOTEHHBIX
paxTopos Ha | BO3JCHCTBUI Ha 3J0POBBE YeIOBEKA (IJEKTPOMArHUTHBIC TIOJIS, OBITOBAsE XUMUs, U30BITOUHBIC IIyMBI, | 2
3/10pOBbe pamuanys u T.a1.). AjanTanus OpraHM3Ma 4eloBeKa K (hakTopaMm OKpYXKaroled cpeapl. 3aliuTHBIC
YeJIoBeKa MEXaHH3MBbl OpraHi3Ma 4ejoBeKa. 310pOBbe U PA0OTOCIOCOOHOCTD.
[Mpunmunsl  GopMupoBanust 370poBbecOeperaromiero moBeaeHus. @Pu3nyueckass aKTUBHOCTh U
3nopoBbe. ['pynmbl 310poBbsi. OCHOBBI 3akaluBaHUs. BHOXMMHYECKHE AacleKThl palMoHaIbHOIrO | 2
nutanus. [IpaBuia 6€300aCHOr0 MCIOJIB30BAaHUS OBITOBBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
IpakTHYeCKHE 3aHATHS: 3 OK 02, OK
IpakTuyeckoe 3ansitue Ne20 OnpenesieHue CyTOYHOIO palliOHa MUTAHUS 1 04, OK 07,
IIpakTnueckoe 3ansitue Ne21 CoznaHue MHAWBUYaIbHOM MaMSTKU MO OPraHU3allvy palioHaIbHON 2 K 1.2
¢u3n4ecKoil aKTUBHOCTHU
IIpogdeccnonaibHO-OpMEHTHPOBAHHOE COJlePKaHUE JIa00PATOPHOI0 3aHATHS: 2
JlaGopaTtopHas paGora Ned4 «BnusHue abnoThueckux (paKTOPOB Ha 4eJoBeKa (HM3KHE U BBICOKHE
TEMIIEpPaTypbl)»
N3ydyeHne MexaHW3MOB aJanTallii OpPraHu3Ma 4YeJIOBEKAa K HU3KUM M BBICOKMM TEMIIEpaTypaMm MU 2
00BsICHEHHUE TOJIyYEHHBIX Pe3yIbTaTOB U (HOPMYITUPOBAHHUE BBIBOOB (ITMCbMEHHO) C UCIOIb30BAHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB
*B Tom 4yuncie npodecCHOHATBHO-OPHMEHTHPOBAHHOE COep/KaHMe JIa0OPaTOPHOIO 3aHATHS
B kadecTBe TpUITEPOB CHUXAIOMIMX PabOTOCIIOCOOHOCTh HCIOJIb30BATH YCIIOBUSI OCYLIECTBIICHUS
npodeccnoHaNbHOM IeATEIbHOCTH: IIIyM, TEMIIEpaTypa, Gpu3nyeckas Harpy3Ka u T..I.
CamocrositesbHast padora Ned 10
TeopeTnyeckue acrieKThl YKOJIOTUH
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pa3nea 5. BuoJsorus B sKu3HH 6 | 10| 10
Tema 5.1. | OcHOBHOE coepKaHue 4 OK 01, OK
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buorexnosornu | Teoperuyeckoe coaepxanue: 02, OK 04,
B JKM3HM | broTexHoorusa Kak Hayka U mpou3BoAcTBO. OCHOBHbIE HAIIPABIIEHUSI COBPEMEHHONW OMOTEXHOJIOTUU. K 1.2
KaKA0r0 Metoasl OGuorexHosoruu. OOBEKTbl OMOTEXHOJIIOTUU. DTHUKA OMOTEXHOJOTHYECKHX M T€HETHYECKUX
skcnepuMeHToB. [IpaBuna moumcka W aHanuM3a OMOAKOJOTMYECKOW HMH(OpPMAUM W3 Pa3TUUHBIX
UCTOYHUKOB (HayyHas M Yy4yeOHO-HAay4Has JMUTEparypa, CpeACcTBa MaccoBOM HH(OpMaluH, CeTh
WuTepHer u apyrue)
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/IeP:KAHNE PAKTHYECKOT0 3aHATHS:
IIpakTnueckoe 3ansaTue Ne22 Keiicel Ha aHanu3 WHGOPMALIUK O HAYYHBIX JOCTHKEHHUSX B 00JacTu
TFEeHETUYECKUX TEXHOJIOTU, KIIETOUHON MHKEHEPUH, UILEBbIX OMOTEXHOIOT .
3amuTa Keiica: npeAcTaBlIeHUE Pe3yIbTaTOB PEUICHUS KeHCOB (BBICTYIUICHHE C TPE3CHTALNEH )
Tema 5.2.1. | OcHoBHOe€ coepkaHue
Buorexnonorun | IIpakrnyeckue 3aHATHA:
M SKUBOTHBIC IpakTuyeckoe 3anaTue Ne23 Pa3zpurre OMOTEXHOJIOTUHN C UCIIOJIB30BAHUEM KUBOTHBIX, TPUMEHEHUE OK 01, OK
MIPOJIYKTOB OMOTEXHOJIOTHH B JKU3HU YEJIOBEKA. 02. OK 04
ITouck n ananu3 uHGOPMAIMK U3 PA3TUYHBIX UCTOYHUKOB (HaydHas M yueOHO-HaydHas JIMTepaTypa, ’ ’
cpeacTBa mMaccoBod uH(popMmaiuu, cetb MHTepHer u npyrue) Keiicbl Ha aHanu3 uHpoOpManuu o IK 1.2
pa3BUTHH OMOTEXHOJIOTHH C UCIIOJIB30BAaHUEM JKUBOTHBIX (10 TPYIIIaM)
IIpakTnyeckoe 3anmaTme Ne24 3ammra keiica: I[lpencraBieHue pe3ynbTaTOB pELICHUS KEHCOB
(BBICTYILJIEHUE C MTPE3EHTAIUEH )
Tema 5.2.2. | OcHOBHOE coep/KaHHe
buorexnouaorun | [IpakTuyeckue 3aHAITUSA:
1 pacTeHust IIpakTuyeckoe 3ausitue Ne25 Pa3Burrue OMOTEXHOJIOTHIT ¢ UCIIOJIB30BAHUEM PACTEHUM, TPUMEHEHUE
MPOAYKTOB OMOTEXHOJOTHH B KH3HU YEJIOBEKA. OK 01, OK
[Touck n aHanu3 uHbOpMaIUU U3 PA3IMYHBIX UCTOUYHUKOB (Hay4yHas M yueOHO-HaydHas JUTepaTypa, 02. OK 04
CpeacTBa MaccoBoil HHpopmanuu, cetb IHTepHeT u npyrue) liIK 12 ’

Kelicel Ha aHanu3 uHpOpMAIMM O Pa3BUTUM OMOTEXHOJOTHI C HCHOJB30BAHHEM pacTeHuil (1o
rpymmnam)

IIpakTuyeckoe 3ansitue Ne26 3ammra keiica: IlpeacraBiieHue pe3ynbTaTOB P OPEIICHUS KEHCOB
(BBICTYILIEHUE C NTPE3EHTALUEN)

Tema 5.2.3.

OcHoOBHOe coiep:KaHue
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Bbuorexnojsornu

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

B
NMPOMBIIIJICHHOC
TH

Pa3BuTHe npoMbIIeHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHE B KU3HU YeJIOBEKa.
[Touck n aHanu3 uHGOPMAIIUU U3 PANTUYHBIX UCTOYHHUKOB (Hay4dHas W y4eOHO-HAaydHas JUTEpaTypa,
CpeacTBa MaccoBoil uHpopmaiuu, ceth IHTepHeT u apyrue)

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

CamocrosiTesbHast padora NeS

buonorus B ku3HH 10

Pa3nes 6. Bnoskosornyeckue ucciae10BaHust 8 | 5

Tema 6.1. | OcHOBHOe coepKaHue 4

OcHoBHbIE TeopeTnueckoe odyueHnue:

METObI Hayunpiii wmeton. Metoasl OMOIKOJNOTMYECKUX — HMCCIEAOBAHUN: TMOJEBblE, J1abOpaTOpHEIE,

610IKOIOTHYECK | 5y crepumenTatbHble. MOHHTOPHHT OKDYIKAIOIIEH CPEMbL: JOKaIbHbI, PErnOHAIbHBI 1 T100abHbII

ux . MeTtopl oMCKa, aHaIu3a U 00pabOTKH UHPOPMALIMH O MPOEKTE B PA3IUYHBIX HCTOYHUKAX

uccacrobatmu JlaGopaTopHbIe 3aHATHSA: 2 OK 01. OK

5

JlabopaTopuasi padora NeS IlocraHoBka 1enu, 3a7ad, BBIABI)KEHHE TUIIOTE3bl, MPOBEACHHE 02. OK 04
SKCIIEPUMEHTA TI0 ONPEAETCHUIO ONTUMANBHBIX YCIOBHH ISl pocTa U (PU3HOTIOTHUECKON aKTUBHOCTHU ’ ’
JPOXOKEBBIX KIIETOK. BhIsBIIeHNE 3aKOHOMEPHOCTEH, (POPMYITHPOBAHKE BEIBOJIOB U TIPOTHO30B. IIK 1.2
JIaGopatopHble pabOThI Ha BBIOOP IO MUHU TPYIIIIaM: 9
1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOIOTHUECKYI0 aKTUBHOCTH IPOYKIKEBBIX KIETOK
2. Bnustaue yriaeBooB Ha pocTa U (PU3UOTOTHIECKYIO aKTHBHOCTH IPOXIKEBBIX KIETOK
3. CoueTaHHOe BIMSIHHE TEMIIEPATypbl W YIJIEBOJIOB Ha pOCTa M (PU3MOIOTUYECKYI) AKTUBHOCTH
JPOKEBBIX KIIETOK

6.2. OcHOBHOE coJiepKaHue 10

buoskosorndec | JlaboparopHblie 3aHsTHS: 6

KHii JlabopaTopHasi pa6ora Ne6 Bropoii sTam BeIMOTHEHUS TPOEKTA: MOATOTOBKA HEOOXOMMOU TIOCY/IBI OK 01, OK

IKCIIEPUMEHT W Martepuana I JKCIEPUMEHTa, MPOBEACHHE DKCIEPUMEHTa, MEepUoaNYecKas MpOBEpKa TEUCHHS 2 02, OK 04,
JKCIIEpUMEeHTa/ cOOp MaTepuasia B BBIOpaHHBIX TOUYKaxX 0TOopa nmpod K 1.2
JlaGoparopnass paGora Ne7 Tperudd H3Tanm BBINOJHEHUS NPOEKTA: TMOJIYYECHHE TEPBUYHBIX 5

OKCIICPUMCHTAJIbHBIX JaHHBIX, IIPOBCACHUC CTATUCTUUECKOM 06p3.60TKI/I MOJTYYCHHBIX TaHHBIX
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TGOPGTI/I‘IeCKOQ oﬁyqe}me:

UeTBepThlii 3Tall BHINOJIHEHUS MPOEKTA: BBISBICHUE 3aKOHOMEPHOCTEH, (OpMYyTUpPOBaHUE BHIBOJOB U 2
IIPOTHO30B
Onenka KayecTBa UCCIelyeMoro 00beKTa Mo pe3ynbrataM OMOIKOJIOTHYECKOT0 aHaIN3a 2
IIpakTu4yeckue 3aHATHSA: 2
IIpakTuyeckoe 3ansaTue Ne27 3ammra npoekra. [IpencraBicHue pe3yabTaTOB BHIMOTHCHHS y4eOHO- 2
UCCIIEIOBATENLCKUX POEKTOB (BBICTYIUICHHE C IPE3CHTALIUEH )
CamocrosiTesibHas paboTa Ne6 5
buoskosornueckue uccie10BaHus
IIpome:xxyTouHast arrecranus B GopMe 3IK3aMeHa 18
Beero: | 66 | 67 | 67
HUTOIO: 200
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3. YCJIOBUSA PEAJIU3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOI'O

IHPEIMETA

3.1. MaTepl/laﬂbHO-TeXHl/I‘leCKI/Ie YCiaoBuUs peajin3alun yqeﬁﬂoro npeamerTra

I[JISI peajin3annun y‘l€6H01’0 npecaMeTa B HaAJINYUU KaOMHET OWOJIOTUH U

9KOJIOTHYCCKUX OCHOB IIPHUPOAOIIOJIB30BAHUA JIA IIPOBCIACHUA 3aHATUM BCEX BUOOB,

MPEAYCMOTPEHHBIX 00pa30BaTeIbHON MNpPOrpaMMOM, B TOM YHCIE TPYNIOBBIX U

HWHAWBUAYAJIBHBIX KOHCYHBT&HHﬁ, TCKYILICTO KOHTPOJIA U HpOMG)KYTO‘IHOﬁ aTTcCTraluu,

a TaKoKe U CaMOCTOSITEIbHON M BOCITUTATENIbHOM pabOTHI.

MaTepI/IaHBHO-TGXHI/I‘ICCKaﬂ 0aza kaOuHETa COOTBCTCTBYCT I[GﬁCTBYIOHII/IM

CAHHUTAPHBIM U IIPOTHUBOIIOKAPHBIM HOPMAaM.

MarepuanbHO-TEXHUYECKOE OCHAIleHHe KaOWHeTa OHOJIOTHH, SKOJOTHYECKHUX

OCHOB IIPpUPOAOIIOJIB30BAHUA

VII.13 buonorus Kabuner OnoJiorun, 3K0J0ri4eCKuX OCHOB

IPUPOAONOIB30BAHUS
O6opynoBanue:

Croun pabountii - 1

Cryn koMIbIOTEpHBIN- 1

Cron yuennueckuit - 14

Cryn yuennveckuii - 27

Cryn msarkuit (u€pusiif) - 1

Tym0a s noxymeHTos - 1

Knacchas nocka — 1

KomnbroTep ¢ IUIeH3nOHHBIM TPOTPaMMHBIM
obecnieyenueM — 1

Komnouku — 1 Ipunrep - 1

CereBoit ¢punbTp - 1

MynsTumeaua npoexrop - 1

OKpaH Ui MyJIbTUMEANA IpoeKkTopa - 1
Konautmonep — 1 Crenn « udopmarus» - 2
Harnsianele nnakatsel - 4

Maker monekyn - 4 Maker JIHK - 1

Ckener - 1 XKamo3u - 3

WHCTpyKIIMOHHBIE TEXHOJIOTUIECKNE KapPTHI,
JIEeMOHCTpaIMOHHbIE Y4€OHO - HarJIsAHbIe Tocoous,
KapThl, TJIAKAThI, TOCTEPHI, TUTAKTUICCKAN 1
pa3gaTouHbI MaTepHAIIbL.

B namuuuu crenyronuid MepedyeHbh KOMIUICKTA JIMIEH3WOHHOTO M CBOOOJHO

pacIpoCTpaHsIeMOro MporpaMMHOI0 00SCIICUCHHS

Ne
/o

HaumeHoBaHMe THIIEH3MOHHOTO ¥ CBOOOTHO PacipoCTPaHsIeMOro MporpaMMHOIO
obecrieueHusi, B TOM YHCJIE OTEYECTBEHHOTO TPOU3BOICTBA




Oducuoe I1O u3 cocraa makera Microsoft Office 2019

Omnepanuonnas cucrema Microsoft Windows 10 mist 06pa3oBaTebHBIX OpraHU3anuii

3 | AHTHBHpYCHOE MporpaMMHoe obecniedenne Kacnepckuit

3.2. TpeOoBaHMS K KaJAPOBbIM YCJOBUAM peau3auuu

Peanuzanus oOpa3zoBaTeabHOM NpOrpaMMmbl OOECTIEUMBAECTCS MEJAroru4ecKuMu
pabOTHUKaAMHU KOJUICIKAa, a TakKe JIUIaMH, TIPUBJICKAEMBIMH K peaM3aIiuu
o0pa3oBaTenbHON MPOTrpaMMbl, B TOM YHUCJE W3 YUCIa PYKOBOJUTENEH U pabOTHUKOB
OpraHu3alliii, HaMpaBJICHUE JEATEIbHOCTU KOTOPBIX COOTBETCTBYET 00JacTH
MpOoPECCHOHAIEHON ~ NIEATEIbHOCTH H  HMEIOIMMX CTaX paboThl B JaHHOU

npodeccuoHalIbHON 00J1aCTH HE MEHee 3 JIeT.

[leparornueckue paOOTHUKH, TMPUBIEKAEMbIE K pead3alid IPOrpaMMBbl,
HOJy4YaroT JOIOJIHUTENbHOE THpodecCHoHaIbHOEe 0o0pa3oBaHUE [0 Iporpammam
HOBBIIIEHNS KBaNU(UKAIMK He pexxe | pa3a B 3 roja, ¢ yueTOM pacIIUpeHHsl CIIEKTpa
NpOQECCHOHANIBHBIX ~KOMIIETEHLIMM, B TOM 4uciae B (QopMe CTaXHUPOBKH B
OpraHM3alysIX, HaNpaBJIEHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET 00JacTU

PO ECCUOHATIBHOM €SI TEIbHOCTH.

Hons IIeJJarOTHYCCKUX pabOTHHUKOB, 00eCIeuynBarOIIIX OCBOCHHE
oOyJarommuMucs TPO(PECCHOHATBHBIX MOYJICH, HUMEIOIIUX ONBIT ACATCIBHOCTH HE
MEHEEe TPEeX JIET B OpraHU3aIMsIX, HANPABJICHHUE ACATEILHOCTH KOTOPBIX COOTBETCTBYET
obmactn TPOoQeCCUOHAILHONW JIECATEILHOCTH B OOIIEM dYHCJIE IeIaroru4ecKux
PabOTHHUKOB, peaTu3yIIMX IpOrpaMMBbl po¢eCcCHOHATBHBIX MoayJen

00pa3oBaTeIbHON MPOTPAMMBI, COCTABJISIET HE MEHEee 25 MPOIIEHTOB.
3. 3. UndopmanmonHoe odecriedeHne 00ydeHusl.

Jns peanuzanuu mporpaMMbl  Y4€OHOTO MpeaMeTa, KaKIblid 00ydaromuiics
oOecrieyeH IOCTYyNoOM K 0a3aM AaHHBIX U OMOIMOTEYHOMY (DOHIY 00pa3oBaTesIbHON

OpraHu3aluu.
bubmmoreunsiit OHI UMEET MeYaTHBIC U/ WK SJIEKTPOHHBIE 00pa30BaTEIbHBIC U
nH(OpPMAITMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIE JIJIsl UCTIOJIb30BAHUS B

o0pa30BaTebHOM IpolIecce, HE CTapIlie MATH JIET C MOMEHTA U3/1aHuUs.
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[Tepeuenp yueOHBIX U3AHUN:

1. 3axapos B.B20.

2. Ilonomapea M.H., Kopuumosa O.A., Jlomununa E.H. O6mas Ouonorus. 10 xi.
VYyeonuk. — M.: Bearana-I'pad, 2020.

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

4. 3axapoB B.b, Mycrapun A.I'. O6mias 6uo0oTHsI: TECThI, BOMPOCHI, 3a1aHusl. — M.:

IIpocsemenne, 2020.
5. HukapeB C./I. I'enetuka: COopHuk 3anau. — M.: U3n-Bo «IlepBoe centsiops», 2020.

6. JImutpueBa T.A., Cymaroxun C.B., I'ynenxoB C.U., MenBenea A.A. buosnorusi.
Yemnosexk., 2020.

JlonoJIHUTENIbHAS JTUTEpaTypa:

1. borganosa T.JI., CononoBa E.A. buonorus. CnpaBOYHHK ISl CTAPIICKIACCHUKOB U

nocrymnarmomux B By3sl. — M.: ACT-ipecc, 2011.

2. Ilonomapea U.H., Kopuunoa O.A., Jlomununa E.H. O6mas ouosorus. 11 k.
VYyebnuk. — M., Benrana-I'pad, 2015.

3. ITumenoB U.H. Jlekiuu no o6meit 6uonoruu. — Capartos: Jlurei, 2016.

4. Kamenckuii A.A., Kpukcynos E.A., [Taceunuk B.B. O6mas 6uonorus. 10—11 xi. —
M., 2015.

5. KoncrantuaoB B.M., Pa3anoBa A.Il. O6masa ouosorus. Yueo.mocooue misg CITIO. —
M., 2015.

6. CuBornazo B.W., Aradponosa U.b., 3axaposa E.T. O6mas 6uonorus 10-11. - M.:
Hpoda, 2016

7. YeOnimeB H.B. buonorus. Yue6nuk nis Cey3os. — M., 2016.

8. JloBkoBa T.A., Commn H.W. buonorms. OOmme 3aKOHOMEPHOCTH. 9 KJacc.

Mertoaunueckoe nmocooue. — M., 2013.
9. MennukoB b.M. buosnorusi: opmsl 1 ypoBHU xu3Hu. — M.: [Ipocsemienue, 2011.

10. Mummnaa H.B. 3amanus mis camocToATenbHON paboThl 1Mo oOrmieit ouosnoruu. 11

kiacc. — M.: [IpocBenienue, 2012.
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11. MsarkoBa A.H., Kanunosa I'.C., Pe3nnkoBa B.3. 3auetsl o Ouomorum: OOmmas
ouonorusa. — M.: JIuct, 2016.

12. Obmas 6uonorus. 8-11 knacc: Bonpocsl. 3aganus. 3agaun. — M.: JIpoda, 2016.

13. ITumenor W.H. Jlexkuuu no o6mieit 6monoruu. — Caparos: Jlunei, 2013.

14. Ilyroskun A.Il., [TyroBkuna H.A., MuxeeB B.C. IIpaktukym no oOieit Ouonoruu.
10-11 xmacc. — M.: IIpocBemenue, 2012.

15. PsazanoBa JI.A. [IpakTukym no resetuke B mkoiie. — Yensounck: UI'TIN, 2011.

16. PeneBa H.b., Connn H.W. buonorus. Yenosek. 8 kiacc. MeToandeckoe rmocooue. —
M., 2011

17. CuormazoB B.UM., Cyxoa T.C., KoznoBa T.A. O6mas Ouonorus. 10 xmacc:
nocobue s yuutend. — M.: Aitpuc-tipecc, 2012.

18. CusornazoB B.M., CyxoBa T.C., KoznoBa T.A. OOmas Ouomnorus. 11 xmacc:
nocobwue aisa yuutens. — M.: Alipuc-tipecc, 2011.

19. Copokuna JI.B. Tematuueckue 3auersl mo Ouonoruu. 10-11 xmacc. — M.: TII
«Cdepar, 2011

HNuTepHeT- pecypcesr:

www. sbio. info (Bcs Owuomorus. CoBpemMeHHas OWOJIOTHs, CTaThbH, HOBOCTH,
OoubMoTeKa).

www. window. edu. ru (EnuHoe okHO nocTyma K 0Opa3oBaTelbHBIM pecypcam
NuTtepHeTa mo 6uonorun).

www.Sballov. ru/test (Tect s aOUTYpUEHTOB MO BCEMY IIKOJIBHOMY KYypCY
ouomnorun).

www. Vvspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHHKAIIMOHHBIC BHUKTOPHHBI 10
OMOJIOTUU — DKOJIOTHU Ha cepBepe BOpOHEKCKOro yHUBEPCUTETA).

www.biology.ru (buonorus B OtkpbiToM Kosuiemke. CalT COAEPKHUT SICKTPOHHBIN
yueOHUK no 6uosiorun, On-line TecTsl).

www.informika.ru (31eKTpoHHBIN yueOHUK, OOJIBILION CITUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buomornueckass kaptuHa mupa. Paszmen KOMIBIOTEPHOTO ydeOHUKA,

pa3paboTaHHOrO0 B MOCKOBCKOM rOCYJIJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
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www. nature. ok. ru (Pemkme u wucdeszaromme KUBOTHbIe Poccuum — TIpOEKT
Oxonoruyeckoro 1rearpa MI'Y um. M. B. JlomoHocOBa).
www. kozlenkoa. narod. ru ([ns Tex, KTO yduTcs caM M y4YUT JPYTHX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM MIPEIMETaM).
www. schoolcity. by (buomorust B Bompocax u 0TBeTax).
www. bril2002. narod. ru (buonorus mis mkoJbHUKOB. KpaTkas, KOMIakTHas, HO
J0CTaTOYHO MOApoOHast MHpopMaIus mo pasznenam: «O0mas ouonorus», «boranukay,

«3o050rUDY, «HenoBeK»).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

IHPEIMETA

KouTponb u omieHKa OCBOCHHS MPOTpaMMbl YIeOHOTO MpEAMETa PaCKpPHIBAIOTCS

4Cpe3 YCBOCHHBIC 3HAHUA U HpI/IO6p€TeHHLI€ O6y‘IaIOHII/IMI/ICH YMCHHA W HAaBBIKH,

HarpaBJeHHbIE Ha (QopMupoBaHue OOMUX © MPOGECCHOHATBHBIX KOMIIETEHITUH,

KOTOpBIE

CUHXPOHU3UPYIOTCS  C

JIMYHOCTHBIMH PC3yJIbTaTaMH BOCIIMTAHHA.

npcaAMCTHBIMUA

pesynbTaTaMu  OOy4YeHUs |

JIJis KOHTPOJISL ¥ OLIEHKH pPe3yNbTaToB 0OyUeHHUsl MPEeayCcMOTpeH BhIOOp (hopM u

METOJIOB C y4eToM Mpo(dheCCUOHATBHOM HANpPaBICHHOCTH OOY4YEHHUs MO Mporpamme

y4eOHOTO MpeIMeTa.

Konmn
HaMMEHOBaHHE
popmup yehfmx Paznen/Tema Tur OLEHOYHBIX MEPONIPUATHIA
KOMIICTEHIIMH, KO/
JIMYHOCTHBIX
pe3yNIbTaToB
OK 01 Bsibupars | Pazgen 1. Tema 1.3-1.9 3anonaHeHne TaOIULIBI
criocoObl  pemenus | Pasmen 2. Tema 2.1-2.12 OpOoHTATBHBIN OMPOC
3a1a4 Paspgen 3. Tema 3.1-3.5 [ToaroToBKa YCTHBIX COOOIICHUN C
npodeccuonansHoi | Pasnmen 4. Tema 4.1-4.5 npe3eHTanuen
ESITELHOCTH Pasnen 5. Tema 5.1, 5.2.1-5.2.3 OueHrBaemast JUCKYCCHSI 10
npuMeHnTenbHO K | Pasmen 6. Tema 6.1-6.2 BOIIPOCAM JIEKITHH
pa3IUYHbIM Pa3zpaboTka MEHTaIbHON KapThl
KOHTEKCTaM Pa3paboTka rnoccapus
Pentenue 3anau
OK 02 HUcnons3osars| Paznen 1. Tema 1.1-1.9 3anonaHeHne TaOIUIBI
COBPEMEHHBIE Paznmen 2. Tema 2.1-2.12 ®pOHTATBHBIN OMPOC
cpeacTaa moucka,| Pasnen 3. Tema 3.1-3.5 [ToaroroBka yCTHBIX COOOIIEHUM C
agajns3a u| Paznen 4. Tema 4.1-4.5 npe3eHTaImein
UHTEPIIPETALIMH Paznen 5. Tema 5.1, 5.2.1-5.2.3 OueHrBaemast JUCKYCCHSI 10
nH(pOpMaTAN u| Paznen 6. Tema 6.1-6.2 BOIIPOCAM JIEKITHH
nH(pOpMaIOHHBIE Pa3paboTka MEeHTaIBHOHN KapThl
TEXHOJIOTHH JUIST Pa3pabotka rnoccapus
BBIIIOJTHEHHUST  3a/]ad Pemenue 3amau
npo¢eCcCuOHATBHON
JEATEIIbHOCTH
OK 04 DddexruBno| Pazmen 1. Tema 1.3, 1.4, 1.9 3anoaHeHHe TaOIUIIbI
B3aumojercTBoBaTh | Pazgenm 2. Tema 2.1, 2.4, 2.6, 2.8, 2.9, @poHTATBHBINA OIIPOC
paboTtath B| 2.11 [TonrotoBka yCTHBIX COOOIIEHUH C
KOJIJIEKTUBE u| Paznen 3. Tema 3.1,3.4, 3.5 npe3eHTaIuen
KOMaH/e Paznen 4. Tema 4.4, 4.5 OuenuBaemasi TUCKyCCHS 11O
Paznen 5. Tema 5.1, 5.2.1,5.2.2 BOIIPOCAM JIEKLIIUU
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Pasznen 6. Tema 6.1-6.2

Pa3zpaboTka MEHTaIbHON KapThI
Pa3paboTtka rioccapus
Pemenue 3anau

Tect

OK 07
CopelicTBOBaThH
COXpaHEHUIO
OKpY>Kalolle Cpepl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUS 00
W3MECHECHUU KIIMMATa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3G PEeKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

Pa3nen 4. Tema 4.2-4.5

OnenuBaemast TUCKYCCHS T10
BOIIPOCAM JICKLIUU

Pa3paboTka MEeHTaIbHON KapThl
Pazpabotka rinoccapus
Pemenue 3anau

Tect

I[IK 1.1 IIpoBepsThb

Pazgen 2. Tema 2.1, 2.2

3anonaHeHne TaOIULIBI

HCTIIPABHOCTH @poHTAIBHBINA ONIPOC
TEXHOJIOTHYECKOTO [ToaroToBKa YCTHBIX COOOIICHUN C
o0opynoBaHus, npe3eHTaluen

cucTeM 0e30MacHOCTH OrnenrBaemasi IUCKYCCHS IO

u CUTHAJIM3AIINH, BOMpPOCaM JIEKIIUU
KOHTPOJIBHO- Pa3zpaOoTka MEHTaIbHON KapThl
HU3MEPUTEIIbHBIX Pa3pabotka rioccapus
pudopoB u Pemenue 3anau

ABTOMATUKH Ha Tect

aBTOMATU3HPOBAHHBIX Pemenue mpaktuko-
TEXHOJIOTHYECKUX OpPUEHTUPOBAHHBIX PACUETHHIX
JIMHUAX 3aJaHuN

IIPOM3BOJICTBA

MPOJYKTOB  MHUTAHUS

u3 PacTUTEIBHOTO

CBIpbS B

COOTBETCTBUU c

JKCIUTyaTalMOHHOM

JTOKYMEHTalMen

IIK 1.2 Bemonasats|Pa3gen 2. Tema 2.1, 2.2, 2.6, 2.8 3aroJIHeHHE Ta0IUIIBI
TEXHOJIOTUYECKHUE Paznen 4. Tema 4.4, 4.5 @poHTATBHBINA ONIPOC
oTepaluu no|Pa3men 5. Tema 5.1, 5.2.1 -5.2.3 [ToaroroBka yCTHBIX COOOIIEHUH C
YCTPaHEHHIO Pa3znen 6. Tema 6.1, 6.2 npe3eHTaImei
HEUCTIPAaBHOCTEH B OrnenrBaemasi TUCKYCCHS IO
pabote BOMpPOCaM JIEKIIUU
TEXHOJIOTHYECKOT 0 Pa3paboTka MEeHTaIbHOM KapThl
o0opyoBaHus, Pa3pabotka rioccapus

cucTeM 0e30MacHOCTH Pemenue 3anau

u CUTHAJIM3ALUH, Tect

KOHTPOJIbHO- Pemrenue npaktuko-
MU3MEPUTENbHBIX OPUEHTUPOBAHHBIX PACUCTHBIX
npudopoB "
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aBTOMAaTUKU Ha
aBTOMATHU3UPOBAHHBIX
TEXHOJIOTHYECKUX
JTUHUSX
MIPOU3BO/ICTBA
MPOJAYKTOB  IHUTaHUS
u3 pacTUTEIBLHOTO
CBIPbSI B
COOTBETCTBUU
JKCILTyaTalMOHHON
JOKYMEHTAIUEH.

3aJIaHUN
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