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Pabouas nporpamma yue6Horo npeamera YI1.13 buonorust paszpabotana
B COOTBETCTBHUU CO CIEAYIOIIMMHU HOPMATUBHBIMU JJOKYMEHTaMMU:

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

- Ilpuka3z MunuctepctBa obpazoBanus u Hayku Poccuiickoit denepannn
ot 17 mast 2012 r. Ne 413 «O6 ytBepxkaeHnn ¢GeaepaibHOro rocyaapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHapTa CPEAHEro 001Iero 00pa3oBaHUs» C U3MEHEHUSIMU
U JonoNHeHUsIMU oT: 29 nexabps 2014; 31 mexabps 2015 r., 29 urons 2017 r.,
11 nexadbps 2020 r., 12 aBrycra 2022 r.;

- IluceMo MunuctepctBa o6pazoBanus u Hayku Poccum ot 17.03.2015
N 06-259 «O nampaBnenuu AOpaOOTaHHBIX PEKOMEHIAIUN IO OpTaHU3alNN
NOJlydYEeHUsI CpeaHero obOmero oOpa3oBaHUs B MpeAesiax  OCBOCHMS
00pa3oBaTEIbHBIX MPOrPAMM CPEIHET0 MpodecCuoHaIbHOTO O0pa3oBaHUS Ha
0a3e OCHOBHOro 001mero oOpa3oBaHHs C Y4eTOM TpeOOBaHUI (eaepabHbIX
rOCyJIapCTBEHHBIX OOpPa30BaTENbHBIX CTAaHAAPTOB M IOJy4yaeMo mpodeccuu
WJIH CIIELMAIIBHOCTU CPEIHETO NMPO(EeCCHOHATBHOTO 00pa30BaHUs»;

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

- IIpukaz MununcrepcrBa npocsemenuss Poccun ot 22.03.2021 Ne 115
«O6 ytBepxkaenun [lopsnka opranuzav U OCYLIECTBICHUS 00pa30BaTeIbHOM
NEeATEIbHOCTH 10 OCHOBHBIM  00IIE0OOpa30BaTENbHBIM  IpOorpaMmaM -
oOpa3oBaTeNbHBIM MpOrpaMMaM HayallbHOTO OOILEro, OCHOBHOIO OOIIEro 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
yTBepxkaeHun llopsiaka opraHuzanumyd M OCYIIECTBICHHS 0Opa3oBaTEIbHOM
NeATETbHOCTH 1o 00pazoBaTenbHbIM nporpamMmam CPEIHETO
npo(hecCHOHATBHOTO 00pa30BaHUsY;

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



"O6 ytBepxkeHuu (enepanbHO 00pa30BaTENbHON MPOTrpaMMBbl CPETHETO
oO1rero oOpazoBaHus';

- IIpuka3z MunuctepctBa npocsemenuss Poccun ot 27.12.2023 Ne 1028
«O BHECEHUHU U3MEHEHUHN B HEKOTOPBIE MPpUKa3bl MUHUCTEPCTBA OOpa30BaHUs U
Hayku Poccuiickon @enepanmn m MunucrepcrBa npocsemenus Poccuiickoi
®enepanuu, kacaromuecs (QpenepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB OCHOBHOTO  00miero oOpa3oBaHMsi H  CpPEOHEro  OOIero
oOpa3zoBanusi»  (3apeructpupoBan B  Muntocre Poccum  02.02.2024,
peructpannonubiii Ne 77121, Berynaet B cuity ¢ 01.09.2024);

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

- [Ipuka3z Munucrepcrsa npocsemenns Poccnn ot 19.03.2024 Ne 171 «O
BHECCHMHM H3MEHEHUI B HEKOTOpBIE IMpHUKa3bl MUHHCTEPCTBA IPOCBEILICHHUS
Poccuiickoit ®enepauun, Kacaroumecs ¢eaepaibHbIX  00pa3oBaTEIbHBIX
MpOrpaMM HAudaJIbHOTO OOIIEro o0pa3oBaHuUsi, OCHOBHOIO 00IIero oOpa3oBaHuUs
U cpeaHero oouiero oOpazoBaHMs» (3apeructpupoBaH B Muniocte Poccun
11.04.2024, peructparmonnsiit Ne 77830, Bctymnaet B cuiy ¢ 01.09.2024);

- @I'OC CIIO no cnemmansHocTd 19.02.12 TexHOJMOTHS MPOAYKTOB
MUTAaHUST U3 KUBOTHOTO TMPOUCXOXKIEHHMs, yTBepkAeHHbIM [Ipukazom
MunucrepctBa nmpocBemennst Poccun Ne 343 ot 18 mast 2022 rona;

- OcHoBHas mnpodeccuoHandbHas o0OpazoBareibHas MporpaMma o
cnenrasibHOCTH 19.02.12 TexHonoruss mpoayKTOB NHUTAaHUS W3 KUBOTHOTO
MIPOUCXOKICHHUSI, YTBEp)KICHHas mnpukazom gaupekropa ['AIIOY HCO

«HKIITulD» ot 29.08.2025 r Ne 290;



- Pabouas nporpamma Bocniutanus I'AIIOY HCO «HKIITull» x OIIOIT
no cnenuanbHOCTU 19.02.12 TexHosiorMs NpOAYKTOB MUTAHUS U3 JKUBOTHOTO
MPOUCXOK/ICHHUS;

- ITpumepHas pabouas mporpamma o011e00pa30BaTEILHON TUCITUILTMHBI

«buonorus» Ang  mpodeccHOHANbHBIX  00pa30BAaTENbHBIX  OpraHU3aLUH,

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

Opranuzanus pa3paboOTUHK: ['ocynapcTtBeHHOE ABTOHOMHOE
npodeccuoHanbHoe o0pa3oBaTesnbHOE yupexaenne Hoocubupckoil obmactu

«HoBocuOupcKuii KoUK MUIIEBOM MPOMBIIIJIEHHOCTH U MEPEPadOTKID)

CocraButenu: Tpodumoa Hwuna AnekcannpoBHa, NpenoiaBaTeib
nepBoil  kBanupukanumoHHoW karteropuu; Bepuna Hpuna CepreeHa,

npernogaBaTciib BBICIIICH KaTCropuu

CornacoBaHo

Mertoauct / /

Paccmotpeno Ha 3acenanuu 1K oOmieoOpa3zoBaTenbHbIX MPEAMETOB U
€CTECTBEHHO-HAYUHbIX TUCIUILIUH

rpotokos Ne 1 ot 29.08.2025 1.

[Ipencenarens KOMUCCUT /1O.A . EBTrOTIIEHKO/
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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
YUYEBHOT'O IPEIMETA VII. 13 BUOJIOT'USA

1.1. MecTro Yy4eOHOro mpeaMera B CTPYKType OCHOBHOIi
00pa3oBaTe/IbHOI MPOTrPAMMBI

VYueOusiii npeaqmer YII. 13 buonorus sBisercs o0s3aTenbHON YaCThIO
00111e00pa30BaTEIHHOIO KA Y4eOHOTO IIaHAa OCHOBHOW MPO(ecCHOHATbHOM
obpazoBarensHoil nporpammel CIIO (OIIOIT CITIO) B cootBerctBuu ¢ ®I'OC
CIIO mno cneumansHoctd 19.02.12 TexHonmoruss NPOAYKTOB NHUTAHUS U3
’KUBOTHOTO MPOUCXOKICHUS

1.2. Hean u muianupyembie pe3yibTaThl 0CBOCHHUS NMpeaMeTa

1.2.1. Heaun npeamera

Copepxanne mporpamMmbel ydyeOHoro mnpeamera YII. 13 buonorus
HaIlpaBJIEHO Ha JOCTH)KEHUE CIAEAYIOIINX LEe:

- popMuUpoOBaHWE y  CTYIOEHTOB TPEACTABICHHUS O CTPYKTYpHO-
(YHKIIMOHAJIBHOW OpraHU3alluy >KUBBIX CHUCTEM PA3HOIO paHra Kak OCHOBBI
OPUHATHA PEHICHWA B OTHOIICHWH OOBEKTOB IKUBOW TPUPOABI H B
IPOU3BOJICTBEHHBIX CUTYALHSIX;

- dbopMupoBaHHE€ TIOHUMAHUSI CTPOEHUS, MHOTO00pa3us U
0COOEHHOCTEH KUBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3AINH, 3aKOHOMEPHOCTEH
IpOTEKaHusi OMOJIOTMYECKUX MPOLECCOB U SBJICHUN B OKpYyXarollel cpene,
[EJOCTHOW HAyYHOW KapTUHBI MHpa, B3aUMOCBSI3M W B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

- pa3BUTUE YMEHHsS ONPEAENATh JKUBbIE OOBEKTHl B TMPUPOIE;
POBOJNTH HAOMIOJEHUS 3a SKOCHCTEMaMH [JIsl BBISBICHUS €CTECTBEHHBIX H
AHTPONOT€HHBIX U3MEHEHUN, HTHTEPIPETUPOBATH PE3YIbTaThl HAOII0ICHU;

- dbopmupoBanue HaBBIKOB IPOBEICHHSI MPOCTEHIINX
OMOIOTHYECKHUX AKCIIEPUMEHTAIBHBIX UCCIICOBAHUA C COOIIOJCHUEM MPaBUII
Oe3omacHoro obparieHust ¢ 00beKTaMu U 000pyI0BaHUEM;

- pa3BUTHE YMEHHUS HCIOIb30BaTh HHQPOpPMAIMIO OHWOJIOTHYECKOTO

XapakTepa U3 pa3INIHbIX HCTOYHUKOB;



- dbopMHpoBaHHE YMEHHUSI TMPOrHO3UPOBATH MOCHEACTBUS CBOEU
NEATEIbHOCTH TI0 OTHOUIEHUIO K OKpY)KawIlel cpene, COOCTBEHHOMY
3JI0pPOBBIO; 0OOCHOBBIBATH U COOIOAATH MEPHI MPOPUITAKTHKY 3a00ICBaHU;

- dbopmupoBaHue MOHUMAaHHUS 3HAYMMOCTH JOCTUKEHUN
OMOJOTMYECKON HayKH M TEXHOJOTUH B IPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKA,
Pa3BUTHS COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOEHHSI Y4eOHOr0 mpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

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

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






Konx u HammeHoBaHue
bopmMupyeMbIX
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl OCBOCHHS y4eOHOTO MpeaMeTa

O06mmme

[IpenmeTtHbie

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
pohecCHOHATLHOM
JIeSTEIbHOCTH
HPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIngHOCTHEIE PE3YIbTAThI TPYAOBOI'O BOCIIUTAHUA:

TOTOBHOCTh K  TPYyAy, OCO3HAaHHE  I[EHHOCTH
MacTepCTBa, TPYIOIIO0HE;
TOTOBHOCTb K AKTHBHOM JESATeILHOCTH

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

ChopMupoBaHHOCTh 3HAHUN O MECTE€ U POJIM OMOJOTHH B CHUCTEME
HAy4YHOTO 3HaHUA; (PYHKUHOHAJIBHOM TI'PaMOTHOCTH 4YeJlOBeKa IJif
pEIICHUS KU3HEHHBIX TIPOOIIEM.

CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh coJiep>kaHue
OCHOBOTIOJIATAIOMIUX OHOJIOTHYESCKUX TEPMHHOB M TIOHSTUMN: JKU3Hb,
KJIETKa, TKaHb, OpPraH, OPraHU3M, BHJ, MOIMYIALHSI, SKOCHUCTEMA,
ouoneHo3, onochepa; MetadboIM3M (OOMEH BEIIECTB M MIPEBPAIICHHE

MertanpeameTHble pe3ysbTaThl 0a30BBIX JOTMYECKHUX | DHEPTHUHM), TroMeocTad  (caMoperyssmus), OuocuHTe3  Oelka,
JEACTBUI: CTPYKTypHasi  OpraHM3alusi JKUBBIX  CHCTEM, JIUCKPETHOCTb,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBATH | CAMOPETYIIALIMS, CaMOBOCIIPOU3BEICHUE (penmpomyKuus),
COOTBETCTBUE PE3YJIbTATOB IEJSAM, OLICHUBATh PUCKHU | HACIEIACTBEHHOCTh, HW3MEHYHMBOCTH, 3HEPrO3aBUCHUMOCTb, POCT U
MOCIIEACTBUM AEATEIBHOCTH. pa3BUTHE, YPOBHEBAs OpraHU3alus.
MeranpeameTHbie pe3yJIbTaThI 6a30BbIX | CHhopMUPOBAaHHOCTH YMEHHUS pacKkpbIBaTh coaepKaHue
HCCIIEIOBATENILCKUX IEUCTBUN: OCHOBOTOJIAraloiux OMOJIOTHUYEeCKUX TEOPUN U TUIIOTE3: KIETOUHOM,
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY | XpPOMOCOMHOM, MYTAI[MOHHOM, 9SBOJIIOIMOHHOW, MPOUCXOKIACHUS
IIOMCKY METOJOB PELIEHUs MPAKTUYECKUX 3a/]ad, | )KU3HU U YeloBeKa.
MPUMEHEHUIO PA3JIMYHbIX METOJAO0B TO3HAHUS.

OK 02. Ucnonb30oBaTh JInyHOCTHBIE PE3YNBTATHI TPYIOBOTO BOCIIUTAHUS: ChopMHUpPOBAaHHOCT, yYMEHHS PACKPBIBATh OCHOBOIIOJIATAOIINE

COBpPEMEHHBIE CPEZICTBA
TIOVCKa, aHAJIN3a U
UHTEpIpeTaluu
uH(pOopMaluu U
UH(POPMAaILIMOHHbIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4
npodecCHOHATbHON
JeSITeIbHOCTH

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHIO U
caMo00pa30BaHUI0 Ha MPOTSHKEHUH BCEHl IKU3HMU;
MHTEpeC K pa3iu4HbiM cdepaM mpodeccroHanbHON
JEATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymied mpodeccun U pearu30BHIBATh
COOCTBCHHBIC )KU3HCHHBIC TJIAHBI.

MeTtanpeameTHbie pE3YNIbTATHI paboThI c
nH(pOpMaIueH:

BJIAACTb HABBIKAMH IIOJIYYCHUA I/IH(bOpMaI_[I/II/I nu3
WUCTOYHUKOB  pasHBIX  THIIOB,  CaMOCTOSITEILHO

OCYHICCTBJIATL TOHUCK, aHAJIMU3, CHCTCMATHU3ALUI0 U

Oumosnorudeckne 3akoHbl W 3akoHoMepHoctd (I Mengens, T.
Moprana, H.M. BaBunosa, O. I'ekkens, ®. Mromepa, K. bapa),
TPAHUIIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM.

[IpnoGpereHue omnpiTa TPUMEHEHHUS OCHOBHBIX METOJOB HAy4yHOTO
MO3HAHUS, HCIONb3yeMbIX B OMONOTHHU: HAOMIOJACHHS W OMHCAHUS
JKHUBBIX CUCTEM, IPOLCCCOB U SIBJIeHI/IfI; opraHu3alv U MPOBEACHUA
OHMOJIOTUYECKOTO IKCIEPUMEHTA, BBIIBUIKCHHSI TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIy HCCIeNyeMbIMA BEIUYUHAMHU, OOBSCHEHHS
MOJyYCHHBIX  pPe3ylbTaToB M  (OPMYyTUpOBaHHS  BBIBOJIOB  C
HCMOJIb30BAHUEM HAaYYHBIX MOHATUN, TEOPUH U 3aKOHOB.
CchopMupoBaHHOCTh YMEHHSI BBIICNATH CYIIECTBEHHBIC MPHU3HAKU




MHTEpPHpETanni0 HHGOPMAIMK PAa3NIUYHBIX BUIOB U
(dbopM npencTaBieHS,

UCIIONIb30BaTh  CpeAcTBa  WH(MOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMA B  PEIICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 33/1a4 C COOJII0ICHUEM TPeOOBaHUI
OpPrOHOMMKH, TCXHUKN 6630HaCHOCTI/I, TUT'MCHBI,
pecypcocOepeKeHus, MPaBOBBIX U ITUYCCKHX HOPM,
HOpM HMH(OPMAIMOHHON 0€30MTaCHOCTH;

BUPYCOB, KIJIETOK MPOKApUOT M JYKAPHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUI0B, OMOT€OIIEHO30B M 3KOCHCTEM;
0COOEHHOCTH TPOLECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU
B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U SHEPTeTHUECKOro 0OMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHS, DPAa3BUTUA U
Pa3MHOKEHHS, WHIUBHTyaTbHOTO pa3BHUTHUSA OpraHusma
(oHTOTEeHE3a), OOPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOI'O OTOOpA,
BU/I000pa30BaHMs, MPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpefe
O6I/ITaHI/I$I, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOTCHHBIX

BJaJleTh HABBIKAMM  pAcllO3HaBaHMA W  3AIIUTHI | U3MEHEHHUH B H9KOCHCTEMAaxX CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB
uHpopmanuy,  WHPOPMALMOHHON  OE30MACHOCTH | M IpEBpalleHHe YHEPTUU B Ouochepe.
JIMYHOCTH. CchopMupoBaHHOCTb YMEHHSI NPUMEHATh IOJIYYEHHBIE 3HAHMS IS
00BsICHEHUS! OMOJIOTHUYECKUX TPOLIECCOB M SBICHHUM, ISl IPUHATHUS
NPaKTUYECKUX pEUIeHHH B TOBCEJHEBHOM KH3HH C IEJIbIO
oOecnieueHrs 0O€30MAaCHOCTH  CBOETO  370POBbSI U 370POBbS
OKpY’KaloIIMX JoAeH, cOOII0AeHUs 310pOBOrO 00pa3a KU3HU, HOPM
rpaMOTHOTO TOBEJACHHUS B OKPYXKAIOWIEW NPUPOJHOU CpEJE;
NOHMMaHWEe  HEOOXOAWMOCTHM  MCIIOJIb30BAaHUS  JIOCTHXKEHUH
COBPEMEHHOM OHOJIOTMM W OMOTEXHOJIOTMH [UIsl PalMOHaIbHOTO
HIPUPOJONOIb30BAHHUS.
OK 04. O¢ddextuBHO | JIMUHOCTHBIE  pe3yabTaThl  LEHHOCTH  Hay4yHoro | CopMHUpOBAaHHOCTh YMEHHs pelaTb OWOJOTHMYECKHe —3a7auH,
B3aNMO/ICHICTBOBATH W | TIO3HAHUS: COCTABIIATh TEHOTHIWYECKHE CXEMBl CKPEUIMBAHHS JUISI pPa3sHBIX
paboTaTh B KOJUIGKTMBE W | OCO3HAHHE  LIEHHOCTH  HAy4YHOW  JEsATEIbHOCTH, | TUIIOB HACJIEJOBAHUS MPU3HAKOB Y OPraHU3MOB, COCTABISATH CXEMBI
KOMaH/ie TOTOBHOCTB OCYIIECTBIISITh MIPOEKTHYIO W | IepeHoca BEMIECTB M HDHEPrHMH B OSKOCHCTeMax (Lenmd MUTaHus,

HUCCICAOBATCIILCKYIO ACATCIBbHOCT MHAWBUAYAJIbBHO U

B IpYIIIIE.
MertarnpeaMeTHbIe pe3yIbTaThl OOIICHHUS:

OCYIIIECTBIATh KOMMYHUKAIIMA BO Bcex cdepax
JKHM3HH;

BIAJETh PA3IUYHBIMA  CIIOCOOAMH  OOIICHHUS |
B3aHMOJCHCTBUS;

MUIIEBBIE CETH).
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PA3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHHUA C
HCIIOJIb30BAHHUEM SA3BIKOBEIX CPCACTB.

OK 07. ConelicTBOBaThL
COXPAHECHHIO OKPYKAIOIICH
cpenpl,
pecypcocOepereHuIo,
MIPUMEHSATH 3HAHUSA 00
M3MEHEHHUH KJIMMarTa,
MIPUHITUITEI OEPEKITMBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
eficTBOBAaTh B
Ype3BBIYANHBIX CHTYAIUSIX

JInuHOCTHBIE
BOCIIUTaHHUS:
c(OpMHUPOBAHHOCTh JKOJIOTMYECKON KYJBTYPBI,
IIOHUMAHHUE  BJIMSAHUSA  COLHMAIBHO-D)KOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSHUE NPUPOAHOM U COLUAIBHON
cpensl, OCO3HaHUE J100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOo0IieM;
IJJAHUPOBAaHUE W OCYIIECTBIICHUE
OKpY)KaloIllel Ccpelne Ha OCHOBE
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;
aKTUBHOE HENPUATUE ACUCTBUH, NPUHOCALIMX BpEJ
OKpY>Karollen cpere;

yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE  IOCIEACTBUSA
JNEUCTBUMN, IPEAOTBPALLATD UX;
pacuIMpeHre ONBITa JACSATENBHOCTH HKOJIOTHYECKON
HaIPaBJIEHHOCTH.

PE3YJIbTAaThl 9KOJIOTHYCCKOTI'O

JIEUCTBUU B

3HAHUI Leneu

HeOJaronpusTHhIE
MpEATPUHIMAEMBIX

ChopMupoBaHHOCTh YMEHUI KPUTUYECCKH OLICHHBATHh MH(OpMAITUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIOUIYIO IICEBJOHAYYHBIE
3HaHUS W3  Pa3IUYHBIX HWCTOYHHUKOB  (CpEICTBa  MacCOBOMU
UH(POPMAaLINHU, HAYIHO-TIOMYJISIPHBIE MaTePHaJIbl); MHTEPIPETHPOBATH
ATHYECKUE aCTEKThl COBPEMEHHBIX WCCICIOBAaHHA B OHOJIOTHH,
MCEOUILINHE, 6I/IOTCXHOHOFI/II/I; paccMaTpuBaThb FJIO63JII)HBI€
AKOJIOTUYECKUE MPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH I10
OTHOIICHHIO K HUM COOCTBEHHYIO TTO3HIIHIO.

CdopmMupoBaHHOCTh YMEHUN CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIE
U YCTHBIC COOOIICHHSI Ha OCHOBE OHMOJOrM4eckoil mHpopmamuu u3
HECKOJIbKUX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh IMOHSITUHHBIN
anmapat OMOJIOTHH.

[IK 2.3. IIpousBoauTh
nabopaTopHbIe
UCCIICIOBAaHHUS KadecTBa U
0€e301acHOCTH
nory(aOpruKaToB U TOTOBBIX
OPOAYKTOB B  Ipoliecce
NPOM3BOJICTBA  MPOAYKIIUU
U3 MSICHOTO CBHIpPBS.

OBJIaJICHHUEC HaBbIKAMH y‘Ie6HO'HCCHCI{OB&TCHBCKOﬁ,
HpOGKTHOﬁ n COHHaHBHOﬁ ACATCIIBbHOCTH.

OCO3HaHNE LIEHHOCTU HAY4YHOH AESATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITENBHOCTh NHANBUAYAIBHO U

B IpYIIIIE.

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSTH TOJYYCHHBIC 3HAHUS IS
00BsICHEHUSI OMOJIOTUYECKUX TMPOLIECCOB U SBICHUH, JUIS MPHHSITHS
MPAaKTUYECKUX PEIICHHWA B IOBCEAHEBHOM JKM3HH C LEJBIO
obOecrieueHuss 0€30MAaCHOCTH  CBOETO  37I0POBbSI U 3I0POBBSA
OKPY’KaIOIIHX JIFOJCH, COOIFOCHUS 30POBOTO 00pa3a )XKU3HU, HOPM
rPAMOTHOTO TOBEJIEHUS B OKpYXalolled TMPUPOJHOM CpeJe;
ITOHHMaHHe HEOOXOIMMOCTH HCTIOJIb30BAHMS JOCTHIKCHHAHN
COBpPEMEHHOW OWOJIOTUM W OWOTEXHOJOTHHA [UIsi PalMOHATBLHOTO
MIPUPOJIOTIONE30BAHUS
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I[NIK 3.3. Opranu3oBbiBaTh
padoty TPYJIOBOTO
KOJUIEKTHUBA.

TOTOBHOCTD K TPYY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYI0II00uE;

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE W POJIM OWOJOTHH B CHCTEME
HAYYHOTO 3HaHUS; (PYHKIMOHAIBHOW TPAMOTHOCTH YEIOBEKa JUIsI
pENICHUS KU3HEHHBIX TIPOOIIEM;

12
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2. CTPYKTYPA U COAEP KAHHUE YYEBHOI'O ITPEJMETA

2.1. O0bem yueOHOTro npeamMera U BUAbI y4eOHOo# padoThl

Bun yaeOHO# paboThI

O0BeM B yacax

O06Bem oOpa3zoBaTebHON TPOrpaMMBbl YI€OHOTO MpeaMeTa 200
B T.U.
1. OcHoBHOe conepkaHue 133
BT. 4..
TEOpEeTUIEeCKOe 00ydeHne 66
MIPaKTUYECKHUE 3aHATHS 53
1a00paTOPHBIE 3aHATHS 14
[IpodeccronabHO-OPUEHTHPOBAHHOE COJIEpIKaHUE (COIepIKaHHE 16
MPUKJIIATHOTO MOJTYJIA)
B T.U.
TEOpEeTUIECKoe 00yueHune 4
MPAKTUYECKHUE 3aHSITUS 10
n1abopaTOpHBIE 3aHATUS 2
2. CamoctosiTenpHas paboTa 00yJaronierocs 67
[TpomexxyTouHas aTTectanus B popme sK3aMeHa 18
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2.2. TemaTu4eckuii U1aH U cofepkanme yueOHoro npeavera YII. 13 buosaorus

Konpl
HaumenoBanue Copneprkanue yueOHOro MaTepuaia, 1abopaTopHble U IPAKTUYECKHUE 3aHATHS, O6mnem vacoB KOMIIETEHIIHH,
pas3ziesnoB U TeM KOHTPOJIbHbIE pabOThI, CAMOCTOSATENIbHBIE PA0OTHI ™| m | cp pe3yiIbTaToB
OCBOCHHSA
1 2 3 4 S) 6

Paznen 1. KiieTka — cTpyKTYpHO-()YHKIIMOHAJIBLHAS €IMHULA KUBOTO 16 | 12 | 12
Tema 1.1. OcHoOBHOE co/lep:KaHue 2 OK 02
buosorna kak | Teopernueckoe o0yueHnme: 2
HayKa. buonorus xak nHayka. CBs3b OHONOTMM C JAPYTMMHU HayKamu: Ouoxumwus, Ouodusvka, OHMOHUKA,

reroreorpadus u ap. Poiap u mMecro Omonoruu B (OPMHPOBAHUM COBPEMEHHOH HAYYHOW KapTHUHBI

Mupa. 3HayeHue OMOoJoruuecKkux 3HaHWi. Mctopust Ouosnornu. 3HadeHHE LUTOJIOTMM JJIsl Pa3BUTHUSA

OMOJIOTUY W TO3HAHHS TPUPOABI. METOIbI MUTOJIOTHN: MUKPOCKOIHS, XpoMaTorpadus, aekTpodopes,

METOJ MEUEHHBIX aTOMOB, U (depeHnalIbHOe HEHTPUPYTUPOBAHUE, KYJIbTypa KIETOK.
Tema 1.2. |OcHOBHOe cofep:KaHue 2 OK 02
Oobmas TeopeTuueckoe o0yueHue: 2
XapaKTepUCTHK )

Pa3nooOpazue O6uocucrem. Opranuzanus OMOJIOTMUECKUX CHCTEM. YPOBHH OpraHU3alluud OMOCHCTEM:
4 JKU3HH MOJICKYJISIPHO-TEHETUYECKUH, OPraHOMJAHO-KJIETOYHBIN, OpraHW3MEHHBIH, MOMYJIAUOHHO-BUIOBO,

9KOCUCTEMHBIN, Ouochepusiii. Hayku, umsydaromue OuoIrMueckue OOBEKThl HAa Pa3HBIX YPOBHAX

opranuzanuu Sku3HUH. OOmas XapakTepUCTHKa >KU3HU, CBOWCTBA KMBBIX cucTeM. Ilporeccsl,

MIPOUCXOAIINE B OMocucTeMax
Tema 1.3. |OcHOBHOE coep:kaHue 6 OK 01, OK
Buosioruieckn | Tegpernueckoe oGyuenmue: 2 02, OK 04
BaKHbIE o

XUMHUECKUH CcOCTaB KIETOK. HeopraHwueckue BemiecTBa KJIETOK, WX OWOJIOTHYECKas POJIb.
XHMHECKHE Opranuyeckue BellecTBa KJIETKU. buonornueckue noiauMepsl. benku, cTpykTypa 1 GyHKIUU OETKOBOM
COCAMHEHUA MoJieKyibl. DepMEHThI, TPUHLUI UX JEHCTBUS. YTIeBoIbl, UX Ouosornyeckue (GyHkuuu. Jlumumel,

obmuit 1aH crpoenus. [uapodunbHO-rHapodoOHBIe cBolicTBa. Kilaccudukanms aumumos.

buonornueckue ¢pynkimu munuaos. AT®. Crpoenue monekynst AT®. buonornueckue Gpynkiun ATO.

IIpakTHyeckue 3aHATHA: 2 OK 01, OK




IIpakTuyeckoe 3ansaTue Nel Posib Ge1KOB, YII€BOJIOB M )KUPOB B OpraHU3ME UEIOBEKA.

ButaMuHbI 1 OMOJOTUYECKH aKTUBHBIC J00aBKH, UX 3HAYCHHUE B KU3HU OpPraHuW3Ma uenoBeka. [ umo- u
aBUTAaMUHO3bl W WX mocienctBus. IlpenocraBieHne yCTHBIX COOOHICHWM C Mpe3eHTaluei,
MOATOTOBJICHHBIX MO MEPEYHIO HCTOYHUKOB, PEKOMEH/I0BAHHBIX IIPEMo/IaBaTesieM

02, OK 04

JlabopaTopHble 3aHATHSA:

JlabopaTopuas padora Nel «Onpenenennie Butamuna C B IpOAyKTaxX MUTAHUS
[TonroroBka BapuaHTOB OIbITA, HAOJIOJACHUE 32 KAa4eCTBEHHBIMH PEAKIMSIMH, 3allOJIHEHHE padovei
TaOJUIIBI, HHTEPIIPETAIHSI HAOII0JaeMBbIX SIBICHUH, (OpMyTUpOBaHHE BHIBOIOB

JlabopaTopuasi padota Ne2 «['uapodmibHO-THIPO(HOOHBIE CBOWCTBA JIMITHIOBY
[TonroroBka BapuaHTOB OIbITA, HAOJIOJACHUE 32 KAa4eCTBEHHBIMH PEAKIIMSIMH, 3aIllOJIHEHHE padovei
TaOJUIIBI, HHTEPIIPETAIHSI HAOII0AaeMBbIX SIBICHUH, (HOPMYIHPOBaHNE BHIBOJOB

OK 01, OK
02, OK 04

Tema 1.4.
CrpyKTypHO-
NIV EN S
asi OpraHu3anus
KJIETOK

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yueHnue:

Knerounas teopust (T. IIBann, M. llneiinen, P. BupxoB). OcHOBHbIE MOJOKEHUS COBPEMEHHOMN
KJIETOYHOW TeopuH. THIBI KIETOYHOM OpraHM3alMM: NPOKAPUOTUYECKUN U DYKapUOTHYECKHI.
CpaBHuTeNbHAsA XapaKTEPUCTHUKA KJIETOK 3YKapHOT (paCTUTENbHOM, KUBOTHOM, rpubHOit). CrpoeHue
MPOKAapUOTUUECKOW  KJIeTKH. OCOOEHHOCTH  CTpOeHMsI  rerepoTpodHON W aBTOTPOdHOMU
MPOKAPUOTHYECKUX KIETOK. CTpoeHHe IIa3MaTHueckod MemOpaHbl. TpaHCIOPT BeIIeCTB dYepes
I1a3MaTHYECKyl0 MeMOpaHy: NAacCHUBHBIA M aKTHBHBIA. OHAONMUTO3: MUHOLMTO3, (aroiuros.
Ok3o1uTo3. O600YKa WK KieToyHast creHka. CTpyKTypa U (YHKIIMH KJIETOYHOM CTEHKU PAacTEHUH,
rpuboB.

Huromnasma. [{uto3ons, [{uTtockener. OnHOMEeMOpaHHBIE OPTaHOWABI KJICTKU: AHAOIIa3MaTHYeCKas
ceth (DIIC), anmmapar ["onbmKu, TU30COMBI, IEPOKCHUCOMBI, BAKYOJIN PACTUTEIBHBIX KIeTOK. CTpoeHwHe
1 (YHKIIUU OJJHOMEMOpPAaHHBIX OpraHouI0B KieTku, Knetounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWBI KJIETKWA: MHUTOXOHJIIPHUH, TUTACTHIBI: XJIOPOILJIACTBI, XPOMOILIACTHI,
JIENKOIUIACThl, UX CTPOEHUE U PYHKIMU. SEpHBII annapar KJIeTKH, CTpoeHue U QyHKIHH.
HemeMOpaHHbIe OpraHOUIBI KIETKU: PUOOCOMBI, MHKPOTPYOOUKH, KIETOUHBIM IEeHTp. OpraHousl

OK 01, OK
02, OK 04
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JBYDKEHUS: pECHUYKH M KTYyTUKH. CTpoeHHe U PyHKIIMH HeMeMOPaHHbBIX OPTaHOU OB KIIETKH

JlabGoparopHble 3aHATHSA:

JlabopaTtopnasi padora Ne3 «CrpoeHue KiIETKH (pacTeHHUs, XKUBOTHbIC, TPUOBI) M KIETOUYHBIC
BKJIIOUEHUS (KpaxMmall, KaApOTUHOMIBI, XJIOPOILIACThI, XPOMOILIACTHI)»

[TpuoGperenue ompiTa MPUMEHEHUSI TEXHUKH MHUKPOCKOITUPOBAHUS MPHU BHIMOTHCHUH JTa0OPATOPHBIX
pabot. [TonroroBka MUKpoOIpenapaToB, HAOIIOJEHHE C TOMOIILI0 MUKPOCKOIA, BBISIBICHUE PAa3TUUMiA
MEXIYy H3ydaeMbIMH OOBEKTaMH, WHTEPIpETallds HAOIIOAeMbIX SBJICHHUN, (OPMYIUPOBAHHE
BBIBOJIOB

JlaGopaTopHas pabota «IIpoHumaeMmocTh MeMOpaHBbI (IJ1a3MOJIN3, ICTIIIA3MOJIN3)»

[TproGperenune ompiTa MPUMEHEHUSI TEXHUKH MHUKPOCKOITUPOBAHUS MPH BBITOJHEHUN 1a00paTOPHBIX
pabot. [TonaroroBka MUKpoOIpenapaToB, HAOIIOJEHHE C TOMOIILI0 MUKPOCKOIA, BBISIBICHUE PAa3TUUMA
MEXIy W3y4aeMbIMH OOBEKTaMH, HWHTEPIPETAlds HAOIOMaeMbIX SBICHHHA, (HOPMYITHpPOBAHUE
BBIBOJIOB

Tema 1.5. | OcHoBHOE coepKaHue 4 OK 01, OK 02
CrpykTypHO- Teopernueckoe o0yueHnue:
GYHKUMOHANLH | CrpocHme XpoMocoM. XPOMOCOMHBIA HAG0P KJIETOK, FOMOJIOTHYHBIE M HETOMOIOTHYHBIE XPOMOCOMEI,
bIC GAKTOPDI | rnyouaHbIl M AUIIOMTHBIH Habop. Hyknennosbie kuciotel. JJHK u PHK. Ctpoenne HyKI€HHOBBIX
HACJIENACTBEHHOC | yycii0r, Hykneoruasl. KomiieMeHTapHble a30TUCThIE ocHOBaHus. IIpasuno Yapradpda. CtpykTypa
™ JIHK - nBoiiHas cnupanb, Mectonaxoxaenue u Ouonornyeckue @ynkuuu JIHK. JTHK-skcnepTusa.
Bunel PHK. @yukunu PHK B knetke
IpakTHYeCKHe 3aHITHS: 2
IIpakTnyeckoe 3anaTne Ne2 Penienne 3a1a4 Ha ONpEENICHNE TIOCIEN0BATENBHOCTH HYKIEOTHIOB 2
Tema 1.6. | OcnoBHOE coep:Kanue 4 OK 01, OK 02
Ipoueccnl Teopernueckoe o0yueHue:
MaTpPUYHOI'O Marpuunsiidi cunte3 [JHK - perumkanus. Ilpuamuner perumkanun JIHK. Mexanusm perumkanuu
CHHTE3a JHK. Penapauus JHK (mopennexaTtuBHas, mocTperuiekaTuBHas). Peakiuu MaTpU4YHOIO CHHTE3A.

[IpyHIMIT KOMIUIEMEHTAPHOCTH B peakunax MarpuuyHoro cuHresa. JIHK m rensl. ['eHeTnueckuii kof,
ero cpoWcrBa. TpaHckpunius - Marpuunbslid cuHTe3 PHK. Tpancmsums m e€ srtambl. YciioBHs
o6uocunresa Oenka. Crpoenne TPHK u komaupoBanme ammuuokucior, Ponbp pubocom B OmocuHTe3e
Oenka
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HpaRTn'{ecmle 3aHATHUSA:

IIpakTuyeckoe 3ansitue Ne3 PereHue 3a7a4 Ha ONPEACIICHUE MTOCIECIOBATEIILHOCTH aMHUHOKHUCIIOT B
MOJIeKYyJe Oernka.

Pemenue 3amau Ha ompenereHUE IMOCIEI0BATEILHOCTH aMUHOKHCIOT B MOJIEKYJIe OelKa B Cirydyae
W3MEHEHUS MocaeoBaTebHOCTH HykieoTuaoB JJHK

Tema 1.7. | OcHOBHOE coep:KaHue OK 01, OK 02
Hexaerounbre Teopernueckoe o0yueHue:
hopMbI KU3HH Bupychl - HekiieTouHble (pOpPMBI KH3HU U OONUraTHbie MapasuTbl. CTPOEHHE MPOCTHIX M CIIOKHBIX
BHPYCOB, peTpoBHpYycoB, Oakrtepmodaros. XKm3uenuwsi mukn JIHK-conmepxammx supycoB, PHK-
CoJIepIKaIux BUPYCcoB, Oakrepuodaros, BUY, renaTut yenoBeka.
baktepun. Obmas xapakrepuctuka. [lonstue mramMm. Bupychl u 6akTepun: cX0CTBA U pa3IUIUS
IIpakTH4yeckue 3aHATHS:
IIpakTnueckoe 3ansaTue Ned BupycHble u GakTepraibHble 3a001€BaHUS.
OO0mme NpUHLOUINBI HUCTOJB30BAaHUS JICKAPCTBEHHBIX  BemecTB. (OCOOEHHOCTH MPUMEHEHHS
AHTHOUOTHKOB.
[IpencraBineHne yCTHBIX COOOIIEHUN C MPE3CHTAIMEH, MOATOTOBIEHHBIX MO MEPEYHI0 HCTOYHHKOB,
PEKOMEHIOBaHHBIX MPEToAaBaTeIeM
Tema 1.8. | OcHoBHOE conep:xanue
Oo0men BemecTB | Teopernueckoe o0yueHue: 0OK 02

U npeBpalleHue

[lepBuuHbIl CUHTE3 OpraHMYECKUX BelIeCTB B KieTke. Ilmactuueckuit oOmeH, PoTocHHTE3,

JHEPrum B | XE€MOCHUHTES.

KJIETKe AHa’poOHBI dHepreTHyeckuii oOMeH, AHa’poOHBIE oOpraHu3Mbl. bposkeHue, aBTOTPOQHBIN U
reTepoTpoHbIN TUIT TUTaHUSI. AHA3POOHbIE MUKPOOPTraHU3Mbl KaK O0BEKThl OMOTEXHOJIOTHH. DTaIbl
sHepreTudeckoro oomMena. [ mukonus. buongoruueckoe okucIeHUE, MU KIETOYHOE JIbIXaHHE

Tema 1.9. | OcHoBHOE conep:xaHue

Ku3HeHHBbIH Teopernueckoe o0yueHue:
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HMKJI  KJeTkH. | Kiletounslii nwmkn, ero mnepuonasl W perymsauus. Ilepwoasl wuHTepda3sl HX 0COOEHHOCTH, OK 02, OK 04
Murto3. Meiio3 Huddepennnans KIETKU U apecT KIETOYHOro nukia. Jlenenue kiaetku - Muto3. CTtaguu MHUTO3a U
npoucxogsaume npoueccbl. Kapuoknnes m nurokuHes. buonormyeckoe 3HaueHne murosza. Meios -
penykuumoHHoe penenue kietku. Craguum Meiio3a. Meilo3 - OCHOBa TIOJIOBOTO Pa3MHOMKEHHUS.
[ToBenenue xpomocom B meio3e. KpoccunroBep. buonornyeckuii cMpici mMeiio3a. IddexTo meitosa.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB
CamocrosiTesibHas padora Nel 12
MonekynsipHbIi ypOBEHb OpraHU3aluu KUBOTO
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 14| 22 | 20
Tema 2.1. | OcHoOBHOE cO/Iep:KaHue 4 OK 02, OK
Crpoenue IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COECPKAHUE TEOPETHYECKOT0 00yYeHUs1 2 04, 11K 2.3
OpranmmMa OpHokyeTounsle  opraHu3Mbl. KojoHManbHBIE  OpraHu3Mbl, MHOTOKJIETOYHbIE OPIaHU3MBI, IIK 3.3.
B3aumocBs3p yacTe MHOTOKJIETOYHOro opranuzMa. @yHknus. OpraHel M CHCTEMBI OpPraHOB.
Amnmapatsl opraHoB. ['omeocTas opranusma M ero noaJepKaHue B POLECcCe KUZHEACITEIbHOCTH.
OyHKIMOHANbHAS cHUcTeMa OpraHoB. TkaHu pacTeHuil. TkaHM XUBOTHBIX W dYenoBeka. Oprasl
pacteHuil. Opranbl U CHCTEMbl OpPraHOB XUBOTHBIX M YEJIOBEKAa. 3HAUYEHHE OIOPbI, JBUKEHUS,
MUTaHUSI, [JbIXaHWs, TPAHCIOPTA BEIIECTB, BBIACICHUS, 3alUThl. 3HAYEHUE MPOSBICHHS
pa3IpaXuMOCTH U PETyJISLHAN
IIpakTHYecKkHe 3aHATHSA:
IpakTuyeckoe 3ansaTue NeS MupekuronHbie 3a0071€BaHUs U IMTHIEMUSL. OK 02, OK
Teopus knoHanpHO-ceeKTUBHOrO nMMyHHUTeTa [1. Opnuxa, M.11. MeunnkoBa. Baxunennume snugeMun 04, TIK 2.3
B UCTOpUU YesoBeyecTBa. BakiuHanus kak npodunakTuka nH(EKIMOHHBIX 3a00IeBaHUI. K 3.3.
IIpencraBneHne ycTHBIX COOOIIEHUH C Mpe3eHTaluel, MOJrOTOBICHHBIX MO MEPEYHIO MCTOYHHMKOB,
PEKOMEHIOBaHHBIX MPENOAABATEIIEM
Tema 2.2. OcHoBHOe coepkaHue 2 OK 02, IIK
DopmMbI IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETUIECKOT0 00yUeHUus 2 ‘
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Pa3sMHOKeHHUs @opMmBl pa3MHOXKEHUS OpraHu3MoB, becrnomoe u monoBoe pa3MHOXeHue. Buasl Oecrosnoro 1.1, IIK 3.3
OpPraHu3MOB Pa3MHOXEHHUS: MPOCTOE JIEJICHUE HAJBOE, IIOYKOBAHHME, PA3MHOXEHHE CIIOPAMH, BETE€TaTUBHOE
pa3MHOXXeHue, pparmeHTalus, kiioHupoBanue. [lonoBoe pazMHOXKeHUE.
Tema 2.3. OCHOBHOE CO/IepIKaAHHe 2 OK 02, OK 04
OnTorenes TeopeTnueckoe o0yueHue: 2
KMBOTHBIX U | ['amerorenes y )kuBoTHbIX. CriepMarorenes u ooree3. CTpoeHHUE MOJOBBIX KIETOK. OII0I0TBOPEHHE
YyeJIOBEKa 1 5MOpHOHANIbHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha mpuMepe JAHIIETHUKA).
Cranuu sMOproreHesa
Poct u paszsurue xxuBoTHbIX. [TocTamMOpronanbHbIi nepuoa. [Ipsimoe u Henpsimoe pa3Butue. Pazputue
¢ meramopdo30M y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX, CTaluu MOCTIMOPHOHAIBHOTO
pa3BUTHS Yy JKUBOTHBIX U uesoBeka. Ilepuoasl oHTOreHesza uenoBeka. buosornueckoe crapeHue u
cMepThb. ['epoHTonorus
TeMma 2.4. | OcHOBHOE coiepKaHHue 2 OK 02, OK 04
Omnrorenes TeopeTnueckoe odyueHue: 2
pacreHuit I'amerodut u ciopodput, PasmHokeHue U pa3BuTHEe Bogopocield. PasaMHOXKEHHE U pa3BUTHE CIIOPOBBIX
pactenuii, PasMHOXeHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ileproabl OHTOreHe3a pacTeHuit
CamocrositesbHast padora Ne2 10
Crtpoenue u GyHKIIMM OpraHu3Ma
Tema 2.5. | OcHOBHOE coepkaHHue 2 OK 02
OcHoBHBIE Teopernueckoe o0yueHue: 2
TMOHATHSA 'eneTnka Kak Hayka O HACIEIACTBEHHOCTH M M3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE T€HETHUECKHUE
TeHEeTUKH NMOHATUA W cuMBOJbL, ['eH, I'enotun, denorun, AnnenabHble TeHbl, AJbTEPHATHUBHBIC MPU3HAKH,
JIOMUHAHTHBIM W PELeCCUBHBIA MpU3HAKU. ['oMo3urora u rereposurora. Yucras juHUSA. [ MOpUIbL.
OCHOBHBIE METO/bI T€HETUKH: THOPUIOIOTHUECKHUM, IUTOTOTUYECKUE, MOJIEKYIISIPHO-TEHETHUECKHE
Tema 2.6. | OcHOBHOE COIeP/KAHUE 4 OK 02, OK
3akonomepuoct | Teopernyeckoe odyueHue: 2 \ \
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U HacJIeoBaHusl | 3aKOHOMEPHOCTH oOpa3oBaHHsl rameT, 3akoHbl [. Mennens: MoOHOTHOpHUIHOE CKpelIMBaHUE. 04, 1K 2.3
[IpaBuno JgOMHUHHMpPOBaHUS. 3aKOH €IWHOOOpasusi TEPBOTO TOKOJICHHS. 3aKOH pacUISIICHUS IIK 3.3.
MPpU3HAKOB. [luTONMOTMYECKHE OCHOBBI MOHOTHOPHIHOTO CKpeniuBaHus. [ WIore3a YMCTOTHI raMer.
Amnanuzupyroiiee
ckpenmuBanue. JluruOpuaHOE CKpelMBaHWE. 3aKOH HE3aBHCUMOTO HACJICIOBAaHUS IPU3HAKOB.
[TonuruGpuaHOE HAaCAEAOBAaHUE M €T0 3aKOHOMEPHOCTH
IMpodeccnoHabHO-0PUEHTHPOBAHHOE COAEPKAHNE IPAKTHYECKOI0 3aHATHSA:
IIpakTuyeckoe 3ansTHue Ne6 Pemienue 3agay Ha ONpENEICHUE BEPOATHOCTH BO3HUKHOBEHMS
HACJIEACTBEHHBIX MPHU3HAKOB IMPU MOHO-, JTU-, MOJUTHOPUIAHOM U AHAIM3UPYIOIIEM CKPEIIMBAHUU,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEelIMBaHUS
Tema 2.7. | OcHOBHOE cO/lep:KaHue OK 01, OK 02
B3aumopneiicteu | Teopernueckoe o0yueHue:
€ '¢HOB I'enoTun kak nenocrHas cucrema. MHOXKECTBEHHOE JIeUCTBUE IeHOB, [lneitoTponus, MHOXeCTBEHHBIN
ajuienn3M. B3anmoneiicTBue aminenbHbIX reHoB. KomoMuHupoBanue. B3anMoielicTBre HealsIeabHbIX
reHoB. Kommementapaocts. Onuctas. [loaumepus
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aHATHS:
IIpakTuyeckoe 3anstue Ne7 Pemenue 3agau Ha ONpENENICHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX I[IPU3HAKOB IIPM PA3JMYHBIX THUMNAX B3aUMOJECHCTBUS TIE€HOB, COCTaBJICHHE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.8. | OcHOBHOE coepkaHue OK 02, OK
CuenjieHHoe IIpakTuyeckue 3aHATHS: 04, TIK 2.3
HacJief0BaHue
NMPU3HAKOB IpakTuyeckoe 3ansitue Ne§ 3axonsl T. Moprana. CuenjieHHOE HacleOBaHUE T'€HOB, HapYyIICHUE

CHCIIICHUS. XpOMOCOMHaSI TEOpHsA HACJICACTBCHHOCTH. I'emetmueckoe KapTUPOBaHHUEC XPOMOCOM.
Hcnonn3oBanme KPOCCHHTOBEpPAa AJid COCTABJIICHHUA '’CHETUICCKUX KapT XPOMOCOM

IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/leP:KAHME TPAKTHYECKOT0 3aHATHSA:

IIpakTuyeckoe 3ansaTHe Ne9 Pemenue 3amad Ha ONpENEIeHUE BEPOSITHOCTH BO3HWKHOBEHUS
HACJIC/ICTBEHHBIX MPHU3HAKOB IMPH CLEIUIEHHOM HAacJeJI0BaHUM, COCTaBIEHUE N€HOTUIIMUYECKUX CXEM
CKpelluBaHus

22




Tema 2.9. | OcHOBHOE cOepKAHHE 4 OK 01, OK
3akonomepHocT | [IpakTHYecKHe 3aHATHUS: 2 02, OK 04
U M3MeHYHMBOCTH | [IpakTnyeckoe 3ansaTHe Nel0 CocraBieHue reHOTUIIMYECKUX CXEM CKPELUBAHUS 2

IIpakTHyeckue 3aHATHA: 2

IIpaktnueckoe 3ansitue Nell ['eHHble M XpomMocoMHble OoJjie3HM desnoBeka. bonesHu c¢ 2

HACJIEJICTBEHHON NPEApPaCIIONOKEHHOCTHI0. 3HAYeHNE MEIUIIMHCKON I'eHEeTHKH B MPEJOTBPAIICHUN U

JICYEHNHU TeHETUYECKUX 3a00JIeBaHUN Yell0BeKa
Tema 2.10. | OcHOBHOe coepKaHue 4 OK 01, OK 02
I'enernka IIpakTHYeckHe 3aHATHSA: 2
yeJioBeKa IIpakTnueckoe 3anatue Nel2 Pemenue 3amau Ha onpezeneHHE BEPOSITHOCTH BO3HUKHOBEHHUS 2

HaCJIeICTBEHHBIX MPU3HAKOB, UCIIOIb3YsI METObl TEHETUKH YeJIOBEKA, COCTABICHHE T'€HOTUITNYECKUX

CXEM CKpeIINBaHUsI.

IIpencraBneHne yCTHBIX COOONICHHH ¢ Mpe3eHTalnel 0 HacaeICTBEHHbIX 3a00JIEBaHUIX YETIOBEKA
Tema 2.11. | OcHOBHOe cofiep:kaHue 4 OK 01, OK
3axonomepHoct | JlabopaTopHbie 3aHATHA: 2 02, OK 04
u u3menuyusoctu | Jlaboparopuas padora Ne4d BzaumojeiicTBue reHOTHIIa W Cpenbl TIpu (HOPMUPOBAHUHN (HEHOTHIIA. 2

W3MeHunBOCTh TpH3HAKOB. KauecTBeHHBIE W KOJWYECTBEHHBIC TNPHU3HAKH. BHIBI M3MEHUYMBOCTH:

HacJle/ICTBEHHAs 1 HEHACJIeICTBEHHA.

IpakTHYECKHE 3aHSITHS: 2

IIpakTnuyeckoe 3ansaTue Nel3 Pemenue 3a7ay Ha ompezeNieHHE THUIA MYyTallUM TpU Ieperade 2

HACJIEICTBEHHBIX ITPU3HAKOB, COCTABICHHE TEHOTUITNYECKUX CXEM CKPEIIUBAHHS
Tema 2.12. | OcHOBHOE coepKaHue 2 OK 01, OK 02
Cenexnus IIpakTHYeckune 3aHATHSA: 2
OpraHu3MoB IIpakTnueckoe 3ansitue Nel4 Meroabl celneKIMOHHOM paboThl, ['erepo3uc M €ro MNpPUYMHBL. 2

HckyccTBeHHBIM OTOOP: MAacCOBBIM M MHIWBHAYaTbHBIA. JTalbl KOMOMHAIIMOHHOW cenekiuu. Copr,
nopojaa, ImTamMM AJITOPUTMBI pEIICHHE 3aJad Ha OMNpPEACICHUE BO3MOKHOTO BO3HHMKHOBEHHMS
HACJIEICTBEHHBIX TPU3HAKOB 10 CEJIEKLUH, COCTABICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
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CamocrosiTesbHast padora Ne3
I'enetuka. HacnencTBeHHOCTh U M3MEHUMBOCTh

10

Pa3nen 3. Teopusi 3BoJIIONNH 12 10
Tema 3.1. | OcHOBHOE coiepKaHHue OK 02, OK 04
Hcropus Teopernyeckoe odyueHne:
IBOJIIOIHOHHOTO
— [TepBbie sBOMIOIIMOHHBIE KOHIIETINHY, [ pagyanucTuueckas sBomtonmonnas konuenuus XK.b. Jlamapka.
JBwxymme cunbsl sBomoiuu. Kpeaunonusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ | 2
3Ha4YeHue 7151 POPMUPOBAHUS HJIEH SBOIIOLUT
[Ipennoceiiki  BO3HMKHOBEHMsI JapBUHM3MA. OBOIOLMS BUIOB B mpupoae. boppba 3a| 2
cymectBoBanue. EctecTBeHHBIH 0TOOp. J[MBepreHuus mpu3HakoB W BUmooOpazoBanue. OCHOBHEIC
MOJIOKEHUs cuHTeTHdeckod Teopun sBomonuu  (CTD). Ponp  sBomronuMoHHOM Teopun B
(GhopMUPOBaHUY HAYYHOU KapTUHBI MUpa
Tema 3.2. OcHoBHoOe coJepkaHue OK 02
MuxkposBosouu | Teopernuyeckoe odydeHue: 2
s MUKPOIBOIIONHST ¥ MAaKPOIBOJIOIUS KaK ATAIbl BOJIOIMOHHOTO Tporecca. | eHeTHdeckne OCHOBBI
HBOJIIONMU. MyTary 1 KOMOWHAIIMH KaK 3J€MEHTapHBINA 3BOJTIOIMOHHBIN MaTepuan. [Tomymsmus kak
3JIEMEHTapHasl €AMHULA 3BOJTIOLIUH.
JBuxymue cuiibl ((pakTophl) S3BONMIONMHM, MyTallMOHHBIM Mpoliecc U KOMOMHATUBHAS M3MEHUYUBOCTbD,
Murpanus.  Wzonsuus  nmonynsiuii;  reorpaduueckas  (IpOCTpaHCTBEHHAas), OWOIOTHYECKas
(penponykTtuBHasi). EcrecTBeHHbII 0TOOp - HampaBisoumii ¢aktop sBomtonuu. boprba 3a
CYIIECTBOBAaHHE KaK MEXaHU3M JICHCTBUS €CTECTBEHHOTO O0TOOpa B MONMYISANHAX. Bua u ero kpurepuun
(mpu3Haku). BumooOpa3oBaHue Kak pe3yabTaT MUKPOIBOJIIOIMH
Tema 3.3. | OcHOBHOE coepkaHue OK 02
MaxkposBoawoun | Teopernueckoe o0yueHue: 2
1. MaxkpoosBomonus. PopMbl U OCHOBHBbIE HampaBieHus: makpospomonnu (A.H. Cesepuos). Ilytu

JOCTUXKEHHS] OMOJIOTMYECKOT0 Mporpecca: apoMopdo3, uanoananTaius, oomas gerenepanns. MeTo sl
M3y4YeHUsT MaKpO3BOJIONHMH. 3aKO0H 3apojbimieBoro cxojactBa (3axon K. bapa). buorenernueckwuit

24




3akoH (3. ['ekkenb, @. Mroiep). O0mme 3aKOHOMEPHOCTH (IIPaBUIIA) IBOJIIOLIUN

Tema 3.4. | OcHOBHOE co/iepKaHue OK 02, OK 04
Bosnuknosenue | Teopernueckoe o0yueHue:
| pa3BuTHe | ['unore3sl W TEOPUM BO3HUKHOBEHHS JKM3HM Ha 3emie: KpealuoOHH3M, CaMOIIPOU3BOJIBHOE
JKU3HU Ha 3eMJIe | (CIIOHTaHHOE) 3apOKIEHHE, CTAMOHAPHOE COCTOSIHUE, MAaHCIepMus, 61omos3. Hauano opranndeckoi
sBomonnu. [losiBeHHE MEpBBIX KIETOK. ODBONIOLMS MeTadosM3Ma. DBOJIONMS TEPBBIX KIIETOK.
[Ipokapuotrel u sykapuoThl. [IpoHcxokaeHHE MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBeHUHE
OCHOBHBIX HApPCTB 3YKapHoOT, OcCHOBHEIE YCPTHI 3BOJIIOLIMUH PACTUTCIILHOI'O MHpA. OCHOBHEBIE YCPThI
SBOJIIOIIMH KUBOTHOTO MUPA
IIpakTH4yeckue 3aHATHS:
IpakTuyeckoe 3ausitue NelS IlpencraBienne yCTHOTO COOOIIEHHS U JIEHTHI BPEMEHHU 10 OCHOBHBIM
JTamaM BO3HUKHOBEHHUS M DPAa3BUTHS JKUBOTHOIO M PACTUTENBHOTO MHpPA, MOATOTOBICHHBIX IO
MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPENOAaBaTeIeM
Tema 3.5. | OcHOBHOE coepkaHue OK 02, OK 04
Ipoucxoxnenne | Teopernueckoe odyueHue:
YyeJIOBEKA — | AHTpomoJIOTHsI - HayKa O 4yenoBeke. CHUCTeMaTHYeCKOe MOJI0KeHHE desoBeka. CXOACTBO UeoBeKa ¢
aHTpomnorexHe3 KUBOTHBIMU. OTINYMUS 4YEJIOBEKAa OT KUBOTHBIX. lIpsIMOXOXkIeHHE W KOMIUIEKC CBA3aHHBIX C HHUM

IIpU3HaKoB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOW CHTHaJIBHOM cucTeMbl. (COOTHOIIEHHE
OMOJIOTMYECKHUX U COLMANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJIUU AHTPOIIOTeHe3a. J[pHONMUTEKH - MPEeJKHU YelloBeKa M 4eI0BEKOOOpPa3HbIX 00€3bsH.
[IporoanTpon - NpeAlIECTBEHHUK Ye€lOBEeKa. ApXaHTpon - JApeBHeHmMi 4denosek. [laneoanTpon -
ApeBHUIl yenoBek. HeoaHTpon - 4esoBeK COBPEMEHHOIO THIA. DBOJIIOLUSA COBPEMEHHOIO YEJIOBEKA.
Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE PACKL: €BpOIICOUHAS (€Bpa3HiicKast), HErPO-aBCTPATIOUTHAS
(9KBaTOpuanbHas), MOHIOJOWAHAsA (a3MaTCKO-aMepHUKaHCKas). Bpems M MecTo BO3HHUKHOBEHUS
4eJI0BeYeCKHX pac. EAMHCTBO YenoBeyecKux pac

IIpakTHYeckHne 3aHATHSA:
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IIpakTunyeckoe 3ansiTue Nel6 Bpems u myTH pacceneHus 4eaoBeka o IUIaHeTe. 2

ITpucnocoOaeHHOCTh 4YelnoBeKa K pa3HbIM YCIOBUAM cpelbl. BiusHue reorpaduueckoi cpenbl Ha

MOP(OJIOTHIO U (PU3HOJIOTHIO YeTIOBEKA

3amyTa JIEHT BPEMEHH U MEHTaJbHBIX KapT B (hopMaTre yCTHOTO COOOILICHHS, MOATOTOBJICHHBIX II0

IIEPEYHIO UCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENIOAABATEIEM
CamocrositesibHas padora Ne3 10
TeopeTnueckre acieKThl FBOJIIOLIMM KU3HU Ha 3eMIIe
Pasznen 4. Dxojiorus 12| 11 | 10
Tema 4.1. | OcHOBHOE coiepKaHue 2 OK 01, OK 02
Ixosornvyeckne | Teopernueckoe odoydyeHue: 2
(haxTophI U | Cpenbl OOMTaHUS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[YIIHAs, MOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
Cpeabl KU3HH OU3NKO-XMUMUYECKHE OCOOEHHOCTH cpel oOuTaHWs OpraHu3MoB. llpucmocoOiieHus OpraHu3MOB K

KHU3HM B paszHbIX cpenax. IlonsTue skomoruyeckoro c¢akropa. Kiaccudukamus 3KOIOTHUECKUX

¢axrtopos. [IpaBuno munumyma 0. JInOuxa. 3akoH TonepantHocT B. Hlendopaa
Tema 4.2. | OcHOBHOE coiepKaHue 4 OK 01, OK 02
Honynsuus, Teopernuyeckoe o0yueHnue: 2 OK 07
coo01ecTBa, DKkoJiornyeckas XapaKTCpUCTHKA BHJA W TIOMYJISIINH. DKOJIOTHYECKAs] HUINA BHUAA. JKOJOTHUYECKHE
IKOCUCTEMBI xapakTepucTuku nonyisuuu. CooOuiecTBa U 3kocuctemsl. brorienos u ero crpykrypa. CBs3u Mexay

opraHuzMamu B OuoneHosze. CTpYKTYpHblE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLIEHTbl, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B 3KocucTeMe. Tpoduueckne ypoBHU

IpaKTHYeCKHe 3aHITHS: 2

IIpakTuuyeckoe 3ansitue Nel7 Tpoduueckue nenu U CeTH. 2

OcHOBHbBIE TIOKa3aTeNM 3KOCUCTeMbl. buomacca M MpoayKIHs. DKOJIOTMYECKHE MUPaMHJIbl YHCEll,

O6uomaccel u 3Hepruu. [IpaBuIo mupaMuabl SHEPTHH.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUIl 110 MEPEHOCY BEIIECTBA M DHEPIMM B

HKOCHCTEMAaX C COCTaBJIEHHE TPOPUUECKUX Leneil U Mupamu OMOMacchl U SHEPTUH
Tema 4.3. | OcHOBHOE coiepKaHue 2 OK 01, OK 02
buocgepa - | TeopeTnyeckoe o0yueHue: 2 ‘
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rjodajabHas buochepa — xuBas obOomouka 3emiu. PasButwe mpencraBienmii o Omochepe B Tpymax B.U. OK 07
koJiorudeckasi | Bepuaackoro. O6mactu 6uochepsl u ee KOMIOHEHTHI. JKuBoe BemniecTBo Ouochepsl u ero PyHKITUU.
cucreMa 3aKOHOMEPHOCTH CyIecTBoBaHUs 6nocdepsl. OcobeHHOCTH OMochephl Kak TII00ATBHON SKOCHCTEMEI.

Junamuueckoe paBHoBecue B Onochepe. PurmudnocTs siBnenuit B 6uocdepe. KpyroBopoTs! BemecTs

1 OuoreoxuMuyeckue IUKIbIL, [T100ambHbIe SKOIOrHYecKue MpoOIeMbl COBPEMEHHOCTH U MYTH HX

pelieHus

IIpakTuyeckue 3aHATHSA: 2

IIpakTnyeckoe 3ansaTtue Nel8 PemieHune NpPakTUKO-OPUEHTUPOBAHHBIX pACUETHBIX 3a7ad Ha 2

OIpeieNIeHUe TUIOIAAN HACAKICHUN JUIsl CHIDKEHHMS KOHIIEHTPAIMK YTJIICKHCIIOro raza B arMocdepe

CBOETO PEerruoHa MpoKUBAHUS
Tema 4.4. | OcHOBHOE cO/Iep:KaHUe 4 OK 01, OK
Bausinue TeopeTnueckoe odyueHnue:
AHTPONMOTeHHBIX | AHTPONOIeHHbIE BO3JCicTBUA Ha Ouocdepy. 3arps3HeHUs Kak BHJ] aHTPOIIOTEHHOI'O BO3JEHCTBHUSA 0021’(85 04
daxToposn Ha | (xuMuyeckoe, hpuznyeckoe, GMOJOrMUECKOe, OTXO/IbI TPOU3BOACTBA U MOTPeOIeHNUs ), AHTPOIIOT€HHbIE IIK 2 3:
onochepy BO3JIEHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpocdepy (3arpsi3HEHUS U UX UCTOYHUKH, UCTOIIECHUS '

Boa) BosneiictBus Ha nutocdepy (merpaganusi MOYBHI, BO3JCHCTBHE HAa TOpPHBIE MOPOJA, HEIPA).

AHTpONOreHHble BO3/EHCTBHsS Ha OMOTHYECKHE cooOliecTBa (Jieca M pacTUTENIbHbIE COOOIIECTBa,

KUBOTHBIN MUP)

IIpodeccuonaabHO-OpMEHTHPOBAHHOE CO/IeP:KAHNE MPAKTHYECKOT0 3aHATHSA:

IIpakTnyeckoe 3ansaTue Nel9 PemieHne NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHHUM IO 2

COXPAHEHHUIO MPUPOJIHBIX PECYPCOB CBOETO PErHOHA TIPOKUBAHUS
Tema 4.5. | OcHOBHOE coiepKaHue 11 OK 02, OK
Baunsinue Teopernyeckoe odyueHue: 04, OK 07,
COMAaJIbHO- 310poBBE U €ro cocTapisomue. akTopsl, MOJOKATEIFHO U OTPULATEIBHO BIMSIONME HA OPTaHU3M K 2.3
IKOJIOTHYECKHUX | YelloBeKa. BpeaHble MNPUBBIUKK: TMOCIEACTBUS W mnpodunaktuka. [Ipobrema TEXHOTEHHBIX
¢akropos HA | BO3JICUCTBHUI Ha 3JJ0POBBE UEIOBEKA (JICKTPOMArHUTHBIE OIS, OBITOBASs XUMHSI, M30BITOUHBIE TITyMBI,
3/10pOBbe paauanus ¥ T.M.). AJanTaius OopraHu3Ma 4YeloBeKa K (akTopaM OKpYXKarolied cpeipl. 3alluTHBIC

MEXaHU3MBbI OpPraHU3Ma YEeJIOBEKa. 30POBbE H PA0OTOCIIOCOOHOCTb.
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YeJ10BCKa

[Mpuntunsl  GopMupoBanust 370poBbecOeperaromero moeneHus. @Dusnueckass aKTUBHOCTh U
3nopoBbe. ['pynmnbl 310poBbsi. OCHOBBI 3aKaiMBaHWS. BHOXMMHMUYECKHE aCIEKThbl PALMOHAIBLHOTO
nuTanus. [IpaBuiia 6€300acHOT0 MCIOIH30BAHUS OBITOBBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB

IIpakTuyeckue 3aHATHS:

IIpakTnueckoe 3ansaTue Ne20 OnpeneneHue CyTOUHOr0O pallMoHa MUTaHUS

[EEN

IIpakTuyeckoe 3ansaTue Ne21 Co3naHue UHIMBUAYAIbHOM NAMSATKHU IO OPraHU3alMK PALIMOHAIBHOMN
(bu3NYeCKOil aAKTUBHOCTH

IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIePKAHNE JTAGOPATOPHOTO 3aHSITHA:

JlabopaTopunasi paGora Ne4 «BnusHue aOuoTHuecKUX (PaKTOPOB HA YEJOBEKA (HU3KUE U BBICOKHE
TEMIIEPATYPHI)»

M3yueHne MeXaHHW3MOB aJalTalliy OpraHW3Ma 4YeJOBeKa K HHU3KMM M BBICOKMM TeMIepaTypaMm M
00BSICHEHHUE TTOYUYEHHBIX PE3yIbTaTOB M (DOPMYITUPOBAHHE BBIBOJOB (ITMCbEMEHHO) C HCIIOJIb30BAHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

*B Tom unciie mpogeccnoHATbHO-OPHEHTHPOBAHHOE COAepP:KaHNe JJa00paTOPHOro 3aHATHS

B kadecTBe TpUITEPOB CHMXKAIOMIMX PabOTOCIIOCOOHOCTh HCIONb30BaTh YCIOBUS OCYILECTBICHHS
npoeCCHOHATILHOM IeATENFHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpyska u T.11.

CamocrosiTesbHast padora Ned
TeopeTnyeckune aclieKThl SKOJIOTUH
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IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)

Pa3nea 5. Buojiorus B :KuU3HU

10

10

OK 01, OK
02, OK 04,
[1IK 2.3

Tema 5.1.
buorexHoaornu
B KM3HU
KaKJI0ro

OcHoBHOE coaepxaHue

Teopeanecxoe CoAcpKaHue:

buoTtexHonorust kak Hayka u mpou3BoJACTBO. OCHOBHBIE HAIMPABIICHUS COBPEMEHHONW OMOTEXHOJIOTHH.
Metonsl O0noTeXHOJIOTHA. OOBEKTHI OMOTEXHOJIOTHA. JTHKA OMOTEXHOJIOTHYECKNX W T'E€HETUYECKUX
JKCIepuMeHTOB. [lpaBuna moucka W aHamu3a OMOIKOJIOTHMYECKON HH(OpMAIMHM W3 Pa3IHYHBIX
WUCTOYHUKOB (HayyHass W Yy4eOHO-HAy4Has JMTEparypa, CpeAcTBa MaccoBOW HHQOpMamuu, ceTh
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WNutepuer u apyrue)

IpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

IIpakTuyeckoe 3ansiTue Ne22 Keiicel Ha aHanM3 WHPOPMALIMK O HAYYHBIX JOCTHKEHUAX B 00JacTH
TeHETUYECKUX TEXHOJOTHH, KJIETOUHOW MH)KEHEPUH, ITUILEBbIX ONOTEXHOIOTUH.
3amuMTa Keica: IpeCTaBICHUE Pe3yJIbTaTOB PEIICHHs KEHCOB (BBICTYIUJICHUE C IPE3eHTaIMen )

Tema 5.2.1.
Bbuorexnojgornn
M ’KUBOTHEIE

OcHoOBHOE co/lep:KaHue

HpaRanecmle 3aHATHUSA:

N

IIpakTnueckoe 3ansaTHe Ne23 Pazpurre OMOTEXHOJIOTUN C UCTIOJIb30BaHUEM KUBOTHBIX, IPUMEHEHHE
IPOAYKTOB OMOTEXHOJOTHH B KHU3HU YEJIOBEKA.

[Touck m ananu3 uHGOPMAIMK U3 PA3TUYHBIX HCTOYHUKOB (HaydHas W y4eOHO-HaydHas JINTEpaTypa,
cpeactBa maccoBoil mH(popmanmu, cetb VuTepHer m apyrue) Keiicel Ha aHanu3 wHpOpMamuu o
pa3BUTHH OMOTEXHOJIOIMH C MCII0JIb30BAaHUEM KUBOTHBIX (110 TPYIIIIaMm)

IIpakTuyeckoe 3anaTue Ne24 3ammra keiica: [lpeacraBieHue pe3yabTaTOB PEIICHUS KEHCOB
(BBICTYILJIEHUE C MTPE3EHTAIUEH )

OK 01, OK
02, OK 04,
TK 2.3

Tema 5.2.2.
Buorexnojsiornu
U pacTeHust

OcHoBHOE cogepkaHue

HpaKaneCKne 3aHATHUA:

N

IIpakTnyeckoe 3ansitue Ne25 Pa3Butue OMOTEXHOJOTUH C HCIOIB30BAaHHEM PACTEHUH, IPHUMEHEHUE
MIPOJYKTOB OMOTEXHOJIOTHH B JKU3HU YEJIOBEKA.

[Touck n aHanu3 uHGOpMaUU U3 Pa3IMYHBIX UCTOUYHUKOB (Hay4yHasl U yueOHO-Hay4dHas JUTepaTypa,
cpezAcTBa MaccoBoi MH(pOpMaluy, ceTb IHTepHeT u Apyrue)

Keiicbl Ha ananmu3 uH(pOpMalUUKU O PA3BUTUU OMOTEXHOJOTUH C HUCIOJIB30BaHWEM pacTeHHi (10

rpymmnam)

IIpakTnueckoe 3ansaTHe Ne26 3ammura keiica: IlpencraBieHue pe3ynbTaToB p OpEIICHUS KeHCOB
(BBICTYIIJIEHUE C MTPE3EHTAIINEH )

Tema 5.2.3.
buorexHogoruu
B
NMPOMBILICHHOC
™

OcHOBHOe coepkaHue

Teopernueckoe o0yueHue:

PazButne npomeIIieHHOM OMOTEXHOJIOTHUN U €€ IPUMEHEHHUE B )KU3HU YETOBEKa.
[Touck n ananu3 uHGOPMAIIUU U3 PA3IUYHBIX UCTOYHUKOB (Hay4YHas U yuyeOHO-HaydHas JUTEpaTypa,
cpezacTBa MaccoBoi MH(pOpMaIuH, ceTh IHTEpHET U Apyrue)

OK 01, OK
02, OK 04,
IIK 2.3
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Keticpl Ha ananu3 nHGOpPMALIUK O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)

CamocrosiTesbHast padora NeS 10
buonorus B )xu3Hu
Pa3nes 6. Buoskosornyeckue ucciae10BaHus 8 5
Tema 6.1. | OcHOBHOe coepKaHue 4 OK 01, OK
OcHoBHbIE TeopeTnueckoe odyueHnue:
MeTObl Hayunpiif meton. Mertoasl OHMOIKOJIOTHYECKMX  MCCIEAOBAaHUM:  TOJIEBBIE, JIaOOpaTOpHBIE, 19121% 21; 04
OHOIKOMOTHYECK | 5y crepumenTabHble. MOHUTOPUHT OKPYKAIOLIEH CPEbL: JOKAIbHbIH, PErMOHANBHDIA H [06ANbHbI '
ux . Mertop! morcka, aHanu3a 1 00paboTKi HH(POPMAIIUK O IPOSKTE B PA3IIMYHBIX HCTOUHUKAX
uccacrobatmu JlaGopaTopHbIe 3aHATHA: 2
JlabopaTtopnasi padora NeS I[loctaHoBka 1enHM, 3aJad, BBIIBIDKCHHE THUIIOTE3bI, IPOBEICHUE 2
SKCIIEPUMEHTA TI0 OMPEACNICHUIO ONTUMAIBHBIX YCIOBUH ISl pocTa U (PU3HOJIOTMYECKONH aKTUBHOCTH
JPOKEBBIX KIETOK. BhIABICHNE 3aKOHOMEpHOCTEH, (POPMYNHpPOBaHUE BHIBOJIOB U IPOTHO30B.
JlaGoparopHble pabOThl Ha BEIOOP IO MUHHU IPYIIIaM:
1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOJIOTHUECKYIO0 aKTUBHOCTh APOXKIKEBBIX KIETOK
2. BausiHue yriieBoJI0B Ha pocTa U (PU3UOJIOTMYECKYIO0 aKTUBHOCTh JIPOACKEBBIX KIETOK
3. CoueraHHOe BIUSHHE TEMIIEPATypbl M YTJIEBOJOB Ha pocTa W (PU3MOJOTHYECKYIO aKTHBHOCTBH
JPOXOKEBBIX KIIETOK
6.2. OCHOBHOE cOjiepKaHue 10 OK 01, OK
Buoskosoruyec | JlabopaTropHblie 3aHATHA: 6 02, OK 04,
KHii JlabopaTopHasi pa6ora Ne6 Bropoii sTam BeIMOTHEHUS TPOEKTA: MOATOTOBKAa HEOOXOMMOU TIOCY/IBI 2 K 2.3
IKCIIEPUMEHT U Marepuana Jajs SKCIEepPUMEHTa, MPOBEICHHE SKCIEPHUMEHTa, MEepUoanYecKas MpOBEpKa TEUCHMS
JKCIIEpUMEHTa/ cOOp MaTepuaa B BHIOpaHHBIX TOUKaX 0TOOpa nmpod
JlaGoparopnass paGora Ne7 Tperudd H3Tanm BBINOJHEHUS NPOEKTA: IMOIYYECHHE MEPBUYHBIX 2
AKCIIEPUMEHTAIBHBIX JTaHHBIX, IPOBEJACHUE CTATHCTUYECKON 00paOOTKH MOTYUYEHHBIX JaHHBIX
Teopernueckoe o0y4eHue: 4

UeTBepThlii 3Tall BBHINOJIHEHUS MPOEKTA: BBISIBIEHUE 3aKOHOMEPHOCTEH, (OpMYyITUPOBaHUE BHIBOJOB U
IIPOTHO30B

OrieHKa KayecTBa MCCIIeNyeMOro 0ObEKTa 10 pe3ysibTaTaM OMO3KOJIOTHYECKOTO aHATN3a
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IpakTHYeCKHE 3aHATHS: 2
IIpakTuyeckoe 3auaTue Ne27 3ammra npoekra. [IpencraBienne pe3yabTaToB BHIIOIHEHUS YI€OHO- 2
UCCIIEI0BATEIBCKUX IIPOEKTOB (BBICTYIUIEHUE C IIPE3EHTALEH)

CamocrosiTesibHas padoTa Ne6 S

broskosornueckue uccien0BaHus

IIpome:xyTouHas arTrecTauus B popmMe 3K3aMeHa 18

Beero: | 66 | 67 | 67 |
UTOIO: 200

31




3. YCJIOBUSA PEAJIN3AIIMU PABOUYEM TPOT'PAMMBI YUEBHOI'O

IHPEIMETA

3.1.MaTepHaJILHO-TeXHI/I‘leCKI/Ie YciaoBus peajn3alun y‘l€6HOFO npeamerTra

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

9KOJIOTHYCCKUX OCHOB IIPHUPOAOIIOJIB30BAHUA JIA IIPOBCIACHUA 3aHATUM BCEX BUOOB,

MIPEAYCMOTPEHHBIX 00pa30BaTeIbHON MNPOrpaMMOM, B TOM YHCIE TPYHIOBBIX U

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

a TaKoKe JUI CaMOCTOSITEIbHON M BOCIIUTATENIbHOM 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 yuenuueckuit - 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 IpoekTopa - 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, TJTAKAThI, TOCTEPHI, TUIAKTHICCKAN 1
pa3gaTouHbI MaTepHAIIbL.

B namuuuu crenyronuid MepedyeHbh KOMIUICKTA JIMIEH3WOHHOTO M CBOOOJHO

PacIpoCTPaHAEMOro MPOrPaMMHOI0 00SCIICUSHHUS

Ne
/o

HaumeHoBaHMe THIIEH3MOHHOTO ¥ CBOOOTHO PacipoCTPaHsIeMOro MporpaMMHOIO
obecrieueHusi, B TOM YHCJI€ OTEYECTBEHHOTO MTPOU3BOCTBA




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
pabOTHUKaMU KOJUIEIKAa, a TakKe JHUIaMH, TMPUBIEKAEMBIMA K peau3aliu
o0pa3oBaTenbHON MPOTrpaMMbl, B TOM YHUCJE W3 YUCIa PYKOBOJUTENEH U pabOTHUKOB
OpraHW3allhii, HAMPAaBIICHUE JEATCILHOCTH KOTOPBIX COOTBETCTBYET OO0JAaCTH
MpOoPECCHOHAIEHON ~ NIEATEIbHOCTH H  HMEIOIMMX CTaX paboThl B JaHHOU

npodeccruoHaIbHON 00JIaCTH HE MeHee 3 JIeT.

[leparornueckue paOOTHUKH, TMPUBIEKAEMbIE K pead3alid IPOrpaMMBbl,
HOJy4YaroT JOIOJIHUTENbHOE THpodecCHoHaIbHOEe 0o0pa3oBaHUE [0 Iporpammam
HOBBIIEHUS KBaNU(UKAMK HE pexxe | pa3a B 3 roja, ¢ yueToM pacIIUpEeHHs CIIEKTpa
NpO(QECCUOHANIBHBIX ~KOMIIETEHIIM, B TOM 4uciae B (QopMe CTaXUPOBKH B
OpraHM3alysIX, HaNpaBJIEHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET 00JacTU

PO ECCUOHATIBHOM €SI TEIbHOCTH.

Hons IIeJJarOTHYCCKUX PabOTHHKOB, 00eCIIeYnBarOIINX OCBOCHHE
oOyJarommuMucs TPO(PECCHOHATBHBIX MOYJICH, HUMEIOIIUX ONBIT ACATCIBHOCTH HE
MEHEEe TPEeX JIET B OpraHU3alMsIX, HANPABJICHHUE JACATEILHOCTH KOTOPBIX COOTBETCTBYET
obmactn TPOoQeCCUOHAILHONW JIECATEILHOCTH B OOIIEM dYHCJIE IeIaroru4ecKux
PabOTHHUKOB, peanu3yIImX IPOTPaMMBbI po¢eCcCHOHATbHBIX MoayJen

00pa3oBaTeIbLHON MPOTPaMMBbl, COCTABIIIET HE MeHEee 25 MPOIEHTOB.
3. 3. UndopmanuoHHoe odecnieueHre 00ydeHusl.

Jns peanuzanyu mporpaMMbl  y4EOHOTO TpeAMeTa, KaXAbld 00ydaroniuics
oOecrieyeH JOCTYyNnoM K 0a3aM JaHHbIX W OuOIMOTeYHOMY (hoHIYy 00pazoBaTesbHON
OpraHH3alIiHy.

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

UH(GOPMAILIMOHHBIE PECYPChI, PEKOMEHIOBaHHBIE JJIs1 UCTIOJIB30BaHUS B

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

1. 3axapos B.B20.

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

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

4. 3axapoB B.b, Mycradpuna A.I'. O6miast 6MoIOTHSI: TECThI, BOIIPOCHI, 3aaHUS. —
M.: ITpocsemenue, 2020.

5. Mukapes C.[. I'enetuka: Coopuuk 3amau. — M.: U3a-Bo «IlepBoe ceHTIOps»,
2020.

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

JononHuTENbHAS TUTEPATYpA:

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

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

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

3. [lumenoB U.H. Jlexuuu no oGuieit 6uonoruu. — Caparos: Jluneit, 2016.

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

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

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

7. UeoniieB H.B. buonorusi. Yueonuk nist Ccy3oB. — M., 2016.

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

9. MeanukoB b.M. buonorus: ¢popmbl 1 ypoBHH *u3Hu. — M.: [IpocBemienue,
2011.

10. Mummuna H.B. 3aganus ajisi caMoCTOATENIbHONU paboThl MO 0011Ie OHOJIOTHH.
11 knacc. — M.: IIpocseenue, 2012.
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11. MsarkoBa A.H., KammnoBa I'.C., Pe3nukoBa B.3. 3auernl mo OuoJioruu:
O6m1as 6uonorus. — M.: JIuct, 2016.

12. O6mas 6uonorus. 8-11 kmacc: Bompocwl. 3amanus. 3agaun. — M.: [Ipoda,
2016.

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

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

15. PsazanoBa JI.A. IlpakTukym mo reHetuke B mkoisie. — Yemssounack: UITIN,
2011.

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

17. CuBornazoB B.U., Cyxosa T.C., KosnoBa T.A. O6mras 6uonorus. 10 xacc:
nocobue s yunrens. — M.: Aipuc-nipecc, 2012.

18. Cusornazos B.U., CyxoBa T.C., Ko3nosa T.A. O6mias 6uonorusi. 11 xnacc:
nocobwue aisa yuutens. — M.: Alipuc-tipecc, 2011.

19. Copokuna JI.B. Tematuueckue 3adetsl o O6uonoruu. 10-11 kmacc. — M.: TII
«Cdepar, 2011

HNHTepHeT- pecypcehl:

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

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

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

WWW. Vspu. ac. ru/deold/bio/bio. htm (TenekomMmmyHHUKAITMOHHBIE BUKTOPUHBI TIO
OMOJIOTUU — DKOJIOTHH Ha cepBepe BOpoHEKCKOro yHUBEPCUTETA).

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

www.informika.ru (OneKTpOHHBI y4eOHHK, OOJBIION CIMCOK HWHTEPHET-

peCypcoB).
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www.nrc.edu.ru (buomorndeckass kapTuHa Mmupa. Paznen KOMITBIOTEPHOTO
yuyeOHHMKa, pa3pabOoTaHHOTO B  MOCKOBCKOM  TOCYIapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

www. nature. ok. ru (Pemkue m wmcuesaromme >XMBOTHBbIE Poccmm — TpoekT
Okosornueckoro nenrpa MI'Y um. M. B. JlIomoHOCOBa).

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

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

www. bril2002. narod. ru (buonorus as mkoapHUKOB. KpaTkas, koMnakTHas, HO
IOCTaTOYHO MOJpOoOHas uHGopManus no pasaenam: «O6mas ouonorus», «boraHukay,

«3o050rusy, «HYemoBek»).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O

IHPEIMETA

KonTponb u omieHKa OCBOCHHS MPOTpaMMBbl YIEOHOTO MpEAMETa PAaCKpPBIBAIOTCS

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

HarpaBJeHHbIE Ha (QopMupoBaHue OOMUX © MPOGECCHOHATBHBIX KOMIIETEHITUH,

KOTOpBIE

CUHXPOHU3UPYIOTCS  C

JIMYHOCTHBIMH PC3YyJIbTaTaMH BOCIIMTAHUA.

npcaAMCTHBIMUA

pesynbTaTaMu  OOy4YeHUs |

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

METOJIOB C y4eToM Mpo(dheCCUOHATBHOM HANpPaBICHHOCTH OOY4YEHHUs MO Mporpamme

y4eOHOTO MpeIMeTa.

Konmn
HAaMEHOBAaHHC
dbopMupyeMbIX
KOMIICTCHITUIH

Paszgen/Tema

Tun OLleHOYHBIX MEPONPHUATHI

OK 01 Bei6bupats
CTIOCOOBI PEIICHUS
3a1a4
npodeccnoHaTBEHOM
JeSITEeIIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

Pasnen 1. Tema 1.3-1.9

Pasnen 2. Tema 2.1-2.12
Pasznen 3. Tema 3.1-3.5

Pasnen 4. Tema 4.1-4.5

Pasnen 5. Tema 5.1, 5.2.1-5.2.3
Paznen 6. Tema 6.1-6.2

3anosHeHUEe TaOIULIbI

@pOHTAIBHBIN OIIPOC

[ToaroroBka yCTHBIX COOOIIEHUN C
Mpe3eHTauen

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTaNbHOM KapThl
Pazpabotka rioccapus

Pemenne 3anau

OK 02 Hcnonp30BaTh
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHaIM3a u
WHTEpIpeTau
nH(popManuu u
nH(pOpMaIOHHBIE
TEXHOJIOTUU JIJIs
BBIIIOJIHCHUS 337134

Pasznen 1. Tema 1.1-1.9

Pasgen 2. Tema 2.1-2.12
Pasnen 3. Tema 3.1-3.5

Pasnen 4. Tema 4.1-4.5

Pazgen 5. Tema 5.1, 5.2.1-5.2.3
Paznen 6. Tema 6.1-6.2

3anosHeHue TaOIHILIbI

@pOHTAIBHBIN OIPOC

[ToaroroBka yCTHBIX COOOIIEHUH €
Ipe3eHTalnen

OuenuBaemasi IMCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTanbHON KapThl
Pazpabotka rioccapus

Pemenne 3anau

npo¢ecCuOHAIBHON

JEATeIbHOCTH

OK 04 ODddextuBno | Pazmen 1. Tema 1.3, 1.4,1.9 3anonHeHne TaOIUIbI
B3aumoercTBoBaTh u | Pazgen 2. Tema 2.1, 2.4, 2.6, OpoHTaTBHBIN OIIPOC

pabotath B 28,29 211 IToAroTOBKa YCTHBIX COOOIIEHUH ¢
KOJUIEKTUBE U Pazgen 3. Tema 3.1, 3.4, 3.5 npe3eHTaluen

KOMaH/E Paznen 4. Tema 4.4, 4.5 OuenuBaemasi TMCKYCCHUSI IO BOIPOCAM

Pazgen 5. Tema 5.1, 5.2.1,5.2.2
Paznen 6. Tema 6.1-6.2

JEKIUH
Pa3paboTka MeHTanbHOMN KapThl
Pazpabotka rioccapus
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Pemenue 3amau
Tect

OK 07
ConelicTBOBaThH
COXPAaHEHUIO
OKpY>Kalolleu cpebl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMUIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUAX

Pasnen 4. Tema 4.2-4.5

OnenuBaemasi TMCKYCCHS TI0 BOIIpOcam
JIEKIUN

PazpaboTka MEHTaTbHON KapThI
Pa3pabotka riioccapus

Pemenue 3amau

Tect

I1K 2.3. IIpousBoauTh
nabopaTopHbIe
HCCIIEIOBAHUS
Ka4yecTBa U
0e30IacHOCTH
noiry(habpuKaToB u
TOTOBBIX MTPOJYKTOB B
mporecce
IIPOU3BOJICTBA
MIPOYKIIMH U3
MSICHOTO CBIPbS.

Pazgen 2. Tema 2.1, 2.2, 2.6, 2.8

Paznen 4. Tema 4.4, 4.5

Pasznen 5. Tema 5.1, 5.2.1 -5.2.3

Pazgen 6. Tema 6.1, 6.2

3arnosHeHue TaOIHILIbI

@pPOHTAIBHBIN OIIPOC

[ToaroToBKa yCTHBIX COOOIIEHUI €
Mpe3eHTalue

OneHuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTaIbHOMN KapThbl
Pazpabotka rioccapus

Pemenne 3anau

Tect

Pemenue npakTuko-opueHTUPOBAHHBIX
pacyeTHBIX 3aJJlaHUN

IK 3.3
Opranu3oBbIBaThH
paboTy Tpya0BOTO
KOJIJIEKTHBA.

Pasznen 2. Tema 2.1, 2.2

3anogHeHre TaOIHIIbI

@pOHTAIBHBIN ONPOC

[ToaroroBka yCTHBIX COOOIIEHUN €
Mpe3eHTalnen

OrneHuBaemasi JUCKYCCHSI IO BOTIpOcaM
JCKITUU

Pa3paboTka MeHTanbHOM KapThl
Pa3zpaboTtka rioccapus

Pemenue 3agau

Tect

Pemienne npakTHKO-OpUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUI

38




