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Pabouas nporpamma yuebHoro npeamera YII.13 buonorus pazpaborana
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 mas 2012 r. Ne 413 «O06 yTBepxkaeHUN (PenepalbHOTO FOCyAapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHapTa CPEAHEro 001Iero 00pa3oBaHUs» C U3MEHEHUSIMU
U JononHeHusIMHU oT: 29 nmexabps 2014; 31 mexabps 2015 r., 29 utons 2017 r.,
11 nexadbps 2020 r., 12 aBrycra 2022 r.;

- IluceMo MunuctepctBa o6pazoBanusi u Hayku Poccun ot 17.03.2015
N 06-259 «O nampaBnenuu AOpaOOTaHHBIX PEKOMEHIAIUN IO OpTaHU3alNN
NOJlydYEeHUsI CpeaHero obOmero oOpa3oBaHUs B MpeAesiax  OCBOCHMS
00pa3oBaTENbHBIX MPOrPAMM CPEIHEr0 MpodecCuoHaIbLHOTO O0pa3oBaHUs Ha
0a3ze OCHOBHOro 00mero oOpa3oBaHHs C y4eToM TpeOoBaHUU (enepaabHbIX
rOCyJIapCTBEHHBIX OOpPa30BaTENbHBIX CTAaHAAPTOB M IOJy4yaeMo mpodeccuu
WJIH CIIELMAIIBHOCTU CPEIHETO NMPO(EeCCHOHATBHOTO 00pa30BaHUs»;

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

- IIpukaz MununcrepcrBa npocsemenuss Poccun ot 22.03.2021 Ne 115
«O6 ytBepxkaenun [lopsnka opranuzav U OCYLIECTBICHUS 00pa30BaTeIbHOM
NEeATEIbHOCTH 10 OCHOBHBIM  00IIEOOpAa30BaTENbHBIM  IpOrpaMMaM -
oOpa3oBaTeNbHBIM IpOrpaMMaM HayaJbHOI'O OOILEro, OCHOBHOTO OOILEro H
cpenHero obmiero oOpa3oBaHus» (3apeructpupoBaH B Muntocte Poccun
20.04.2021, peructpanuonnsiii Ne 63180);

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

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



"O0 ytBepxkeHuu (penepanbHO 00pa30BaTEIBLHOM MPOTPAMMBI 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
®enepanuu, kKacaromuecs (QpenepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
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 MunucrepctBa npocsemienus Poccuu 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 Muntocte Poccuu 29.02.2024, peructpannoHHbiii No
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, Kacarouecs deaepaibHbIX  00pa30BaTeNbHBIX
MpOrpaMM HAudaJIbHOTO OOIIEro o0pa3oBaHuUsi, OCHOBHOIO 00IIero oOpa3oBaHuUs
U cpeAHero oouiero oOpasoBaHus» (3apeructpupoBaH B Muniocte Poccuu
11.04.2024, peructparmonnsiit Ne 77830, Bctymnaet B cuiy ¢ 01.09.2024);

- @I'OoC CIIO no cnemuansHoctd 19.02.11 TexHosorusi nMpoayKTOB
IIUTaHUs U3 PACTUTEIIBHOTO CHIPbs, YTBEPKIACHHBIN [Ipukazom MuHucrepcrBa
npocseniennst Poccun Ne 341 ot 18 mast 2022 rona;

- OcHoBHas mnpodeccuoHandbHas o0Opa3zoBareibHas MporpaMma 1o
cnenrasibHOCTH 19.02.11 TexHOMOTHS NPOAYKTOB MUTAHUSA W3 PACTUTEIIBHOTO
ChIpbsi, yTBepkAeHHas npukazoM nupekropa ['AIIOY HCO «HKIIIull» ot
29.08.2025 r Ne 290;



- Pabouas nporpamma Bocniutanus I'AIIOY HCO «HKIITull» x OIIOIT
no cnemuanbHoctu  19.02.11 TexHonoruss NOPOAYKTOB MNUTAHUS U3
PACTUTENIBHOTO ChIPhS,;

- ITpumepHas pabGouasi mporpamma o0I11e00pa30BaTEILHON JTUCITUILTMHBI

«buonorus» AnA  nmpodeccHOHANbHBIX  00pa30BATENbHBIX  OpraHHU3aIHi,

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

Opranuzanus pa3paboOTUHK: ['ocynapcTtBeHHOE ABTOHOMHOE
npodeccuoHanpHoe 00pas3oBaTesbHOE yupekaeHne HoBocubupckoit obmactu
«HoBocuOupckuil Koye1K NUILEeBON MPOMBIIUIEHHOCTH U IEPEPabOTKI»

Cocrasurens Hwna AnexcanapoBHa TpodumoBa, IpenoaaBaTelb

BBICIICH KBaJII/Id)I/IKaHI/IOHHOﬁ KaTCropun

CornacoBaHo

Mertoauct / /

Paccmotpeno na 3acenanuu [11K 006111e00pa3oBaTebHbIX PEIMETOB,

€CTECTBEHHO-HAYYHOTO HAMPABICHUS W  CONHMAIBbHO-TYMaHUTAPHBIX
TTCITUTITAH

npotokoi Ne 1 ot 29.08.2025 r.

[Ipencenarens KOMUCCUU /FO.A .EBTiO1I1€HKO/
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
YYEBHOI'O IPEJMETA VII. 13 BUOJIOT'UA

1.1. Mecro yuyeOHOro mpeaMera B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI

VYueOusiii npenqmer 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 NpOU3BOJCTBA MPOIYKTOB
MATAHUS U3 PACTUTEIILHOTO ChIPbS

1.2. Hean u muiaHupyemble pe3yJibTaThl OCBOCHUS MpeMeTa

1.2.1. lean npeamera

Conepxanue mnporpammbl  yudeOHoro mnpenmera YII. 13  buonorus
HaIIpaBJIEHO Ha JOCTHKEHUE CIEAYIOIINX 1IEJIEH:

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

- dbopMupoBaHHEe TIOHUMAHHUS CTPOEHHUS, MHOrooopasus u
0COOEHHOCTEM JKUBBIX CUCTEM PA3HOTO YPOBHS OPTaHU3AIMHU, 3aKOHOMEPHOCTEH
MpOTeKaHUsl OMOJIOTMUECKUX TMPOILECCOB U SIBJICHUN B OKpYXKalIIeH cpene,
LEJTOCTHON Hay4YHOM KapTUHBI MHpPA, B3aUMOCBSI3U M B3aUMO3aBHUCHUMOCTH
€CTECTBEHHBIX HAYK;

- pa3BUTHE YyMEHHUS ONpPEACNSATh >XUBbIE OOBEKTBI B TMPHUPOJIE;
MPOBOJIUTh HAOJIIONCHUS 32 DKOCHUCTEMAaMH IS BBISBICHUS €CTECTBEHHBIX H
AHTPONOTEHHBIX U3MEHEHUN, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUMH;

- dbopmupoBaHue HaBBIKOB MIPOBEICHUS MPOCTEHIITNX
OMOJOTUYECKUX SKCIEPUMEHTAIBHBIX HCCIEIOBAHUNA C COOJIOJEHUEM TMPaBHII

0e3omacHoOro odpaieHus ¢ 00beKTaMu U 000pyAOBaHUEM;



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

- dbopMHpOBaHUEe YMEHHSI TIPOTHO3UPOBATH TOCIEACTBUS CBOCH
NEATEIPHOCTH TI0 OTHOUIEHUIO K OKpYXKawIled cpene, COOCTBEHHOMY
3JI0POBHIO; 00OCHOBBIBATH M COOJIIOATh MEPHI MPOPUITAKTUKH 3a00IEBaHUNT;

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

1.2.2. IlnanupyeMblie pe3yJbTAaTbl OCBOEHHSI Y4eOHOr0 mNpeaMeTra 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:

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

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

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,
BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh, OICHUBATH | CTPYKTypHAsi  OpraHW3alusi KUBBIX  CHCTEM, JIHCKPETHOCTD,
COOTBETCTBHE DPE3yJIbTATOB IIEJNSIM, OILEHUBATh PUCKH | CAMOPETYIISALHUSA, CaMOBOCITPOU3BE/ICHNE (penmpomyKuus),
MOCJIEACTBUM JI€ATEIbHOCTH. HACJICJICTBEHHOCTh, W3MEHYUBOCTh, JHEPrO3aBUCHUMOCTh, POCT H
0a30BBIX HCCIEI0BATENbCKUX JCHCTBHIA: pa3BUTHE, YPOBHEBAs OpraHU3aIlK.
CIIOCOOHOCTh M TOTOBHOCTH K camocTosiTenbHOMY | ChopmMupoBaHHOCTH YMCHHS pacKpbIBaTh coJIepKaHue
MOWCKY METO/JOB pEIICHUS TMPAKTUYECKUX 3a/ay, | OCHOBOMOJIATalOMIUX OMOIOTHYECKUX TEOPUN U TUIIOTE3: KIETOYHOM,
MPUMEHECHHIO PA3TUYHBIX METOJIOB TIO3HAHHUS. XPOMOCOMHOM, MYTAIlMOHHOM, DBOJIIOIMOHHOMW, IMPOUCXOKICHHS
YKU3HU U YeTIOBEKa.
OK 02. Hcnonb3oBaTh | TPYJOBOTO BOCITUTAHUS: ChopMHUpPOBAaHHOCT, yYMEHHS PACKPBIBATH OCHOBOIIOJIATAIOIINE
COBPEMEHHBIE CpEICTBAa | TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHI0 U | OWojormdeckue 3akoHbl U 3akoHoMepHoctd (I Mennens, T.
TIOWCKa, aHanusa U | caMo0Opa30BaHUI0 Ha TPOTSHKEHMH Bced ku3HM; | Moprana, H.M. BaBwmioBa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
WHTEPIIPETAUN WHTEpPEC K pasNu4HbIM cdepaMm MpodecCHOHANBHON | TPAHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM.
uH(pOpMaITUN U | ICATEILHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIN | [IproOpereHne OIbITa MPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO
uH(pOpPMaIMOHHBIE BEIOOp Oyaymied mpodeccud W pearu30BHIBAThH | MO3HAHUS, MCIOJB3yeMbIX B OHOJOTHU: HAOMIOACHHUS U OMHCAHUS
TEXHOJIOTHH JUTSL | COOCTBCHHBIC )KH3HCHHBIC TUTAHBI. JKUBBIX CHUCTEM, IIPOIECCOB W SBJICHUI; OPTaHU3AINHA U TIPOBEIACHHUS
BBITIOJTHEHUS 3a1a4 | paboThl ¢ HH(MOPMALIUEH: OHMOJIOTUYECKOTO IKCIEPUMEHTA, BBIIBUKCHHS TUIIOTE3, BHISBICHHUS
po(hecCHOHATTEHOM BJIQJICTh HABBIKAMHU TIOJY4YeHHUS WHQPOPMAIUH W3 | 3aBUCHMOCTH MEXIy HCCICIYEeMBIMA BEIUYMHAMHU, OOBSICHCHHS
e TEIbHOCTH UCTOYHUKOB  Pa3HBIX  THUIOB,  CAaMOCTOSITENILHO | IONYUYEHHBIX PE3yIbTaTOB U  (HOPMYIHPOBAHHS BBIBOJOB C

OCYIIECTBIISITh TIOWUCK, aHAN3, CHCTEMATH3alUI0 U
MHTEpPHpETanio HHGOPMAIMK Pa3IUYHBIX BUIOB U
dhopm mpecTaBiIeHNUs,

UCIOJb30BAaTh  CPEACTBA  HMH(OPMAIMOHHBIX U

HCMOJIb30BAHUEM HAaYYHBIX MOHITUN, TEOPUH U 3aKOHOB.

ChopMupOBaHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBIC MPHU3HAKU
BUPYCOB, KIJIETOK MPOKAPHUOT M OSYKApUOT; OIHOKIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BIJIOB, OMOTEOIIEHO30B U SKOCUCTEM,;




KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 33734 C COOMI0IEHNEeM TpeOOBaHMHA
OPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepekeHns, MPaBOBBIX M ATUYECKHX HOPM,
HOpPM HH(OPMAITMOHHON 0€30IaCHOCTH;

BJAJIETh HABBIKAMHM  PACIIO3HABAHHUA W  3aIIUTHI
nHpopManuu,  HMHPOPMAIMOHHON  OE30MaCHOCTH
JMYHOCTH.

0COOEHHOCTH TPOLIECCOB 0OOMEHA BEIIECTB U MPEBPALICHUS YHEPTUN
B KJIETKE, (POTOCHMHTE3a, INITACTUYECKOTO U YHEPTETHUECKOro 0OMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHS, DPAa3BUTUA U
Pa3MHOKECHHS, WHIUBHTyaTbHOTO pa3BUTHUSA OpraHmsmMa
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpa,
BU/I000pa30BaHMs, MPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpefe
O6I/ITaHI/I$I, BJIMAHUSA KOMIIOHCHTOB 3KOCHUCTEM, aAHTPOIOICHHBIX
M3MEHEHH B 9KOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEILIECTB
W TIpeBpalleHre YHeprun B ouocdepe.

ChopMHPOBAaHHOCTh YMEHHS NPHUMEHSATH IOJyYCHHBIC 3HAHHS JUIS
00BsICHEHUS! OMOJIOTUYECKUX IPOLIECCOB U SIBICHUH, /U MPUHSITUS
NPAaKTHYECKUX PEIICHWH B TIOBCEJHEBHOW JKM3HM C LENbIO
oOecnieueHus  O€30MaCHOCTH  CBOErO  370POBbsi U 370POBbS
OKpY’KaloIIMX JHoAeH, cOOII0IeHUS 310pOBOrO 00pa3a KU3HU, HOPM

rPpaMOTHOTO TOBEJACHHUS B OKPYKAIOWIEH NPUPOJHONW CpEIE;
NOHUMaHWEe  HEOOXOAMMOCTH  MCIIOJIb30BAaHUS  JIOCTHIXKEHUMH
COBpPEMEHHOM OHOJIOTMM W OMOTEXHOJIOTMH [UIsl palUOHaJIbHOTO
IPUPOIONOIB30BAHUS.
OK 04. O} PexTUBHO | IEHHOCTH HAYYHOT'O TO3HAHMUSL: CdopmMupoBaHHOCTh YMEHHUS peliaTh OWOJIOTHUYECKHE 3a/ayH,
B3aMMOJIEMICTBOBATH U | OCO3HAHME  I[IEHHOCTM  HAy4YHOW  JI€ATEIbHOCTH, | COCTABIATh TIE€HOTUIIMYECKUE CXEMBl CKPEUIMBAaHUSA JUIsl Pa3HBIX
paboTaTh B KOJUIEKTHBE M | TOTOBHOCTh OCYILIECTBIISATh MIPOEKTHYIO U | TUIIOB HACJIEJOBaHMs NMPU3HAKOB y OPraHU3MOB, COCTABIISATH CXEMBI
KOMaHze HCCIIEIOBATENbCKYIO I€ATEIbHOCTh UHIMBUIYaIbHO U | IEPEHOCA BELIECTB M DJHEPrUM B OSKOocucTemax (Lenu MNUTaHus,
B IpYIIIIE. MUIIEBBIE CETH).
OOIIEHHUS:
OCYILIECTBISATh KOMMYHUKAllUM BO Bcex cdepax
KU3HU;
BIAJIETh  PA3IUYHBIMA  CIIOCOOaMHM  OOIICHHS |
B3alMO/JIEICTBUS;

PA3BEPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHHUA C
HCIIOJIb30BAHHUCM A3BIKOBLIX CPCACTB.




OK 07. CogneiicTBoBarh
COXPAHEHUIO OKpY)KaromIen
cpenpl,
pecypcocOepeKeHHUIO,
OpUMEHSATh ~ 3HaHUA 00
U3MEHEHUU KJIUMaTa,
IIPUHIMUIIBI OepeKIIMBOTO
MPOU3BOACTBA, 3PPEKTHUBHO
JIECTBOBATH B

qpeSBLIqaﬁHBIX CUTyaluAax

9KOJIOTUYECKOIO BOCIIUTAHHUS:
C()OPMHUPOBAHHOCTb  SKOJIOTMYECKOM  KYJIbTYpBHI,
[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 YEJIOBEYECTBA,
aKTUBHOE HENpUATUE ACUCTBUH, NMPUHOCALIMX BpEJ]
OKpY>Kalollen cpere;

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

JNEUCTBUII B
3HAHUI Leneu

HeOJ1aronpusTHhIE
IPEANPUHUMAEMBIX

ChopMupoBaHHOCTH YMEHUIH KPUTUYECKH OLIEHMBATh MH(DOPMAIIUIO
OMOJIOTMYECKOTO  COZIEPXKAaHUS, BKIIOYAIONIYIO IICEBIOHAYYHBIC
3HaHUS U3  Pa3IMUHBIX MCTOYHHUKOB  (CpeIACTBa  MacCOBOM
nH(pOopManny, HayYHO-TIOMYJISIPHBIC MaTepUaIIbl); HHTEPIPETHPOBATh
STHYECKUE aCTEKTHl COBPEMEHHBIX HCCIEIOBaHU B OHOJOTHH,
MEUIIHHE, OMOTEXHOJIOTHH; paccMaTpuBaTh rio0anbHbIe
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 IMOHATUHHBIN
armapaT OMOJIOTHH.

[NK 1.1.  OcyuecTBusTh
TEXHUUYECKOE 00CITyKUBaHHE
TEXHOJIOTUIECKOTO
o0opymoBaHus JUTSI
MPOM3BOJICTBA  MPOJIYKTOB
NUTaHUS U3 PACTUTEIHHOTO
CBIPbSI B COOTBETCTBHUH C
IKCIITyaTaIMOHHON
JIOKYMEHTaUen

IK 1.2. BrimosHsaTe
TEXHOJIOTHYECKHE OIepaIiu
Mo TMPOU3BOJACTBY XJieba,
x71€000yI0YHBIX,
MaKapOHHBIX U
KOHIUTEPCKUX HU3JETUil B
COOTBETCTBUU C

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH
MacTepcTBa, TPYA0I00ue;

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

OCO3HaHUE [IEHHOCTH HAYYHOU JIEATEIBbHOCTH,
TOTOBHOCTB OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESITENbHOCTh HHIUBUAYAIBHO U
B IpYIIIIE.

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

Cc(OPMHPOBAHHOCTh YMEHUS NPUMEHSATh MOJYYECHHBIE 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 JIIOAEH, COOTI0AEHHUS 310pOBOr0 00pa3a KU3HU, HOPM
rpaMOTHOTO TOBEJACHUS B OKPYXKAIOUIEH MPUPOJHOU CpEIE;
IIOHMMAaHUC HCOGXOI[I/IMOCTI/I HCII0JIb30BaHUA ,Z[OCTI/I)KCHI/Iﬁ
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TEXHOJIOTHYECKUMU
UHCTPYKLHUSMHU.

COBPEMEHHOM OHOJOrMM M OMOTEXHOJOTHH [UIi PAaLMOHAIBHOTO
HPUPOJIOTIOIH30BAHHS
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2. CTPYKTYPA U COAEP/) KAHUE YYEBHOT O TIPEJAMETA
2.1. O0bem yueOHOro mpeaMeTa ¥ BUbI Y4eOHOH padoThl

Bug yaebHoit paboThl

O0BeM B yacax

O0beM 00pa3oBaTEeILHOM MPOTPaMMBbI y4eOHOTO TIpeIMEeTa 200
B T.U.
1. OcHoBHOE conepKaHue 133
BT. U.:
TEOpETHUECKOe 00yUueHue 66
NPaKTUYECKUE 3aHATHS 53
1ab0paTOPHBIE 3aHATUS 14
[TpodeccnonambHO-OPHEHTUPOBAHHOE COJIEPIKaHKE (COIepIKaHue 16
NPUKJIQTHOTO MOJTYJIs )
B T.4.
TEeOopeTu4ecKoe o0ydyeHue 4
IPAKTUYECKHUE 3aHSITUS 10
1a00paTOPHBIE 3aHATHS 2
2. CamocrosTenbHas padoTa oOy4aromerocs 67
[Ipomexxyrounas arrectanus B opMe SK3aMeHa 18




2.2. TemaTu4ecknii V1aH U coAepkanue yueOHoro npeamera YII. 13 buosorus

O6beM 4acoB Komet
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 coaepKaHHe 2
Oobmas TeopeTuuyeckoe o0yueHue: 2
XapaKTePUCTHK ) OK 02
PaznooOpazue 6mocucrem. Opranuzanusi OMOJTOTHYECKUX CHUCTEM. YPOBHU OpraHU3AIMH OWOCUCTEM:
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

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

COeTMHeH ST MOIIEKYJIbL. @DepMeHThI, NPUHLIUI UX JCHCTBUS. YTJIEBOJIbI, HX V6I/IOJ'IOFI/I‘ICCKI/IG bysukun. Jlunuael,
obmmii  1uan crpoeHus. [uapodunsHO-THApodoOHBIE cBoiicTBa. Kiaccudukamuss aummumos.
buonornueckue ¢pynkimu munuaos. AT®. Crpoenue monekyast AT®. buonornueckue Gpynkiun ATO.
IIpakTH4yecKkue 3aHATHS:
IIpakTnueckoe 3ausaTue Nel Ponpb GenkoB, yriaeBoI0B U )KUPOB B OpraHU3MeE YeJIOBEKa. OK 01, OK
Butamunbl u OMOJIOTHYECKH aKTUBHBIE JT00ABKM, MX 3HAYEHUE B )KM3HU OpPraHU3Ma YesioBeka. [ uro- u 02. OK 04
aBUTAMUHO3Bl W WX mocienctBus. IIpemocraBieHne YCTHBIX COOOHICHWM C Mpe3eHTaIuei, ’
[IO/ITOTOBJIEHHBIX I10 MEPEYHIO HCTOUHUKOB, PEKOMEHI0BAaHHBIX IPEI0/1aBaTEIEM
JlaGopaTopHble 3aHATHSA:
JlabopaTopuas padora Nel «Onpenenennie Butamuna C B IpOAyKTaxX MUTAHUS
[ToaroToBka BapHaHTOB OMbITa, HAOMIOJEHUE 32 KaYECTBEHHBIMU pPEaKIMSIMH, 3aMojIHeHUuEe paboueit OK 01. OK
Ta0JINILIbI, UHTEpIpEeTalysl Ha0II0AaeMbIX BJIEHUH, POPMYIMpPOBAHUE BHIBOJOB ’
JlaGopatopnas padora Ne2 «'nuapoguinbHO-TUaApOoPOOHBIE CBONHCTBA JIUITHUIOB) 02, OK 04
[TonroroBka BapHaHTOB OIbITa, HAOMIOJEHHE 3a KaYECTBEHHBIMU pEaKLMSIMHM, 3aloJIHeHUE padoueit
Ta0JIUIIbI, UHTEPIPETAIHs HA0MI0JaeMbIX SABIEHUHN, POPMYITUPOBAHUE BHIBOJOB

Tema 1.4. OcHoBHOeE coaep:xaHue

CrpykTypHO-

byHKIMOHAILH Teoperuueckoe od0yueHue:

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
CpaBHuTeNbHAsA XapaKTEPUCTUKA KIIETOK dYKapHOT (paCTUTENbHOM, KUBOTHOM, rpubHOi). CrpoeHue 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 opraHouIbpl KIETKU: pUOOCOMBI, MHUKPOTPYOOUKH, KJIETOUHBIM LEeHTp. OpraHousl
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
CTpyKTYypHO- Teopernueckoe ody4eHue: 2
$yHKIHMOHANLH | Crpocnne xpoMocoM. XpOMOCOMHDI HAG0P KIETOK, FOMONOTHYHBIE X HETOMOTIOTHIHBIE XPOMOCOMBbI,
ble  GaKTOPbI | rayopnpbli u gumIONaHBIA HaGop. Hyknentossie kucnotsl. JJHK u PHK. CTpoeHue HyKICHHOBBIX
HACJHEACTBEHHOC | wycor, Hykineotuasl. KomiuieMeHnTapHbie a3oTucthie ocHoBanus. [IpaBuio Yapradda. Ctpykrypa OK 01, OK 02
™ JIHK - nBoiinas cnupanb, Mectonaxoxaenue u Ouonornyeckue @ynkuuu JIHK. JTHK-skcneptusa.
Bunel PHK. @yuxkunn PHK B knetke
IIpakTHYecKkHe 3aHATHA:
IpakTuueckoe 3ansaTue Ne2 Penienue 3a1a4 Ha ONpeeIeHUE TTOCIEN0BATEILHOCTH HYKIEOTHI0B
Tema 1.6. | OcHOBHOE coaepxaHue
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€ CoacCpKaHuEC

TeopeaneCKoe oﬁyqeﬂue:

Bupycsl - HekneTouHble (OpMBI KHU3HH U OOJMraTtHele mapa3uThl. CTpPOEHHE MPOCTHIX U CIOXKHBIX
BUPYCOB, peTpoBUpYycoB, Oakrtepuodaron. Kusznennsii nmkin JIHK-conepxkammx supycos, PHK-
coJiepKalux BUpycoB, Oaktepuodaros, BUY, rematut yenoseka.

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 IPENOIaBATEIEM
Tema 1.8. | OcHoBHOE coep:kaHue
Oomen BemectB | Teopernueckoe o0y4uenne:
U MpeBpalleHue | [lepBuuHBIA CHHTE3 OPraHUYECKUX BemecTB B KieTke. I[lmactuueckuit obmen, dDoTocuHTE3,
JHEPrum B | XeMOCHHTE3. OK 02
KJIeTKe AHa’poOHBIH BHepreTHyecknii oOMeH, AHa’poOHBIE oOpraHu3Mbl. bposkeHue, aBTOTPOQHBIN U

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

Tema 1.9. | OcHOoBHOE coepKaHue 1

Ku3HeHHbIH Teoperuueckoe od0yueHue: 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
npoucxoasume npoueccobl. KapuoknHes u nUUTOKMHE3. buosiormdyeckoe 3HauyeHWe Murto3a. Menos - OK 02, OK 04
penykuuoHHoe peneHue kietku. Craguum Meioza. Meilo3 - OCHOBa IIOJIOBOTO Pa3MHOMKEHHS.
[ToBenenne xpomocom B Mmerio3e. Kpoccunrosep. buonornyeckuii cmbicn Meiioza. Dddexrsr meiiosa.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB

CamocrosiTesbHast pabora Nel 12

MouteKyIsIpHBI YpPOBEHb OpraHU3aliH )KUBOTO

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 14 1 22 | 20

Tema 2.1. | OcHOBHOE€ coJepKaHue 4

Crtpoenne
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COICPKAHNE TEOPETHYECKOTr0 00y4eHHs 2

OpranmmMa OpHokseTounple  opraHu3Mbl. KosoHManpHBIE  OpraHW3Mbl, MHOTOKJIETOYHBIE OPIaHU3MBI,
B3aumocBsi3p yacTel MHOTOKJIETO4YHOro opraHuzMa. @yHknus. OpraHbl MU CHCTEMbBl OpPraHOB. OK 02, OK
Anmnapatsl OprasoB. ['omeocTas opranusma 1 €ro nojaJaep:KaHue B MPOIECcCe KUZHEAECSITEIbHOCTH. 04, TIK 1.1
OyHKIMOHANbHAS cHUcTeMa OpraHoB. TkaHW pacTeHuil. TkaHM XUBOTHBIX W 4YenoBeKka. Opransl K 1.2
pactennii. OpraHbl U CHUCTEMBl OpPraHOB JXUBOTHBIX M 4YEJIOBEKAa. 3HAYCHHE OMOpHI, JBUKECHMUS,
NIUTaHUsS, [JbIXaHUS, TPAHCIOPTA BEUIECTB, BBIACICHUS, 3allUUThl. 3HAUEHUE IPOSIBICHHUSA
pa3apaKUMOCTHU U PETYIISALIUN
IIpakTHYeckHne 3aHATHSA: 2
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IpakTuyeckoe 3ansiTue NeS MHpekunonnble 3a007€BaHUs U SMTUAECMUSI.
Teopus knoHanpHO-ceneKTUBHOrO nMMyHuTeTa I1. Dpnuxa, .M. MeunukoBa. Baxueilmme snuaeMun OK 02, OK
B UCTOpHUU YejoBeuecTBa. BakiuHanus kak npoduaakTuka nHGEKIMOHHBIX 3a00JIeBaHUII. 04, TIK 1.1
[IpencraBnenne yCTHBIX COOOIIEHWH C MpEe3eHTAIMEH, MOJrOTOBICHHBIX IO MEPEYHIO MCTOYHHKOB, K 1.2
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM
Tema 2.2. OcHoBHOeE coep:kaHue
DopmMbI IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJECPKAHUE TEOPETHYECKOIr0 00yUYeHUs 2 OK 02. TIK
Pa3MHOKECHHU A @opmbl  pa3MHOXKEHHS OpraHu3MoB, becrnonoe u mnosoBoe pa3smMHOXkeHHe. Buael Oecnonoro ’
OPraHu3MoB Pa3MHOMKEHHs: IPOCTOE JEJIEHUE HAABOE, IOYKOBAHUE, DPA3MHOXKEHUE CIIOpaMH, BETE€TaTUBHOE LLIIK 1.2
pa3MHOXXeHue, pparmeHTals, kioHupoBanue. [lonoBoe pazMHOXKEHUE.
Tema 2.3. OcHoOBHOE co/lep:KaHue
Omnrorenes TeopeTnueckoe odyueHnue: 2
KMBOTHBIX U | ['amerorenes y »kuBoTHbIX. CriepmaToreHe3 u oorexnes. CTpoeHHe NOJ0BbIX KIeTOK. OmIo10TBOpEeHNE
YyeJIOBEKA 1 SMOpHOHAIBbHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha mpUMepe JAHIIETHHUKA).
Crasuu >MOpuOreHesa OK 02, OK 04
Poct u paszsurtue xxuBoTHbIX. [TocTamMOproHanbHbIN iepuoa. [Ipsmoe u Henpsimoe paszsutue. Pa3Butne
¢ meramop(o3oM y O€ClIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX, CTaJuu MOCTIMOPHUOHAIBHOTO
pa3BuUTHS y KMBOTHBIX M 4YesoBeka. [lepmoasl OHTOreHesa 4yenoBeka. buosornueckoe crapeHue u
cMepTh. ['epoHTONOTNA
Tema 2.4. | OcHOBHOE coiepKaHHue
OnTorenes Teopernueckoe odydeHue: 2
pacreHuit I'amerodut u ciopodut, PasmHo)keHue 1 pa3BuTHe Bojopocield. Pa3MHOXeHNE U pa3BUTHE CIIOPOBBIX OK 02, OK 04
pactenuii, PasMHOXKEHHE U pa3BUTUE CEMEHHBIX pacTeHui. Poct. [leproapl OHTOreHe3a pacTeHHt
CamocrosiTesbHast padora Ne2 10
Ctpoenue u GyHKIIMH OpraHu3Ma
Tema 2.5. | OcHOBHOE colep:KaHUe OK 02
OcHoBHBIE TeopeTnueckoe o0yueHue: 2 ‘
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NOHATHUS I'eneTnka Kak Hayka O HAacCJIEICTBEHHOCTH M M3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE I'€HETUUYECKUE

reHeTHKH noHsATHs. W cuMBOJblL, ['eH, ['enotun, ®eHotun, AJuieabHbIE TEHbI, AJIbTepHATHBHBIC NPU3HAKH,
JIOMMHAHTHBIA M PELECCUBHBIM MpU3HAKU. ['oMo3urora u rereposurora. Yucras nauHUA. [ HOpUIBL.
OCHOBHBIE METO/Ibl TCHETUKU: TUOPUIO0TOTUYECKHA, IIUTOJIOTUIECKUE, MOJICKYJIIPHO-TEHETHUECKUE

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
ckperuBanue. JluruOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO HAacJIeIOBaHUS IPU3HAKOB. ’ T
[TonurnbpuaHOEe HacIeAOBaHUE U €T0 3aKOHOMEPHOCTH 1K 1.2
IMpodeccnoHaNbHO-0PUEHTHPOBAHHOE COAEPKAHNE IPAKTHYECKOI0 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:
¢ 'CHOB I'enoTun kak nenocrHas cucrema. MHOXECTBEHHOE AelCTBUE TeHOoB, [lieiioTponust, MHOXKECTBEHHBIN
ajenusM. B3aumopeiictBue amnenbHbIX reHoB. KomoMunupoBanue. B3anmojelicTBre HeaulelbHbIX
reHoB. Kommiementapaocts. Onucras. [lonmmmepus OK 01, OK 02
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHNE IPAKTHYECKOT0 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 coaepKaHHe
CueIiennoe IpakTHyecKne 3aHATHS: OK 02, OK
HacJieJ0BaHHe 04, IIK 1.2
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NMPU3HAKOB IIpakTuyeckoe 3ansitue Ne§ 3axonnl T. Moprana. CuerjieHHOE HacleJJOBaHUE T'€HOB, HapyIICHUE
CIeTUIeHUsl. XPOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH. ['€eHeTHdyeckoe KapTUPOBAHHUE XPOMOCOM. 2
Hcnonb30BaHne KPOCCUHIOBEPA JIJIsl COCTABICHUS T€HETHYECKUX KapT XPOMOCOM
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA: 2
IIpakTuyeckoe 3ansaTHe Ne9 Pemenue 3amauy Ha ONpENENIeHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MPHU CHEIUICHHOM HACleOBAHUU, COCTABICHUE T€HOTHIIMYECKUX CXEM 2
CKpEIIMBaHUS
Tema 2.9. | OcHOBHOE cO/Iep:KaHUe 4
3akonomepHocT | [IpakTHYecKHe 3aHATHA: 2
U U3MeHYHMBOCTH | [IpakTHyeckoe 3ansaTre Nel0 CocraBieHue reHOTUIIMYECKUX CXEM CKPEIUBaHUS 2
OK 01, OK
IIpakTHYeckne 3aHATHSA: 2 02. OK 04
IIpakTnueckoe 3ansitue Nell ['emnble W XpoMocoMHble Oo0je3HH 4YeloBeka. bonesnu ¢ ’
HAaCJEACTBEHHON MPeApacioloKEeHHOCThIO. 3HAUCHUE MEAUIIMHCKON F€HETUKHU B IIPEIOTBPAIICHUN U 2
JIEYCHU U TeHETHYECKUX 3a00JI€BaHU YeI0BeKa
Tema 2.10. | OcHOBHOE coaepKaHue 4
I'enernka IIpakTHyeckue 3aHATHA: 2
YyeJIOBEKA IIpakTuyeckoe 3ausitue Nel2 Pemienune 3amau Ha ompeneieHHE BEPOATHOCTH BO3HUKHOBEHUS OK 01. OK 02
HAaCJEACTBEHHBIX NMPU3HAKOB, UCMOJb3Yys METO/Abl T€HETUKH YEIOBEKA, COCTABIEHUE F€HOTUITNYECKUX 5 ’
CXEM CKpEeIIUBaHUSI.
[IpencraBneHne yCTHBIX COOOIIEHHH C MMPE3eHTAIMEN O HACIeACTBEHHBIX 3a00I€BaHUAX YEIIOBEKA
Tema 2.11. | OcHOBHOE coep:KaHue 4
3akonomepHoct | JlabopaTopHbie 3aHATHS: 2
u u3MenuyuBoctu | JIaGoparopuas padora Ned BzaumopeiicTBue reHoTuna u cpeabl mpu (opMUpOBaHUU (DEHOTHIIA.
N3menunBocTh mpu3HakoB. KadecTBeHHBIE W KOJWYECTBEHHBIE NpPHU3HAKH. BUABI M3MEHYMBOCTH: 2 OK 01, OK
HacCJEeACTBEHHAsl U HEHACJIEICTBEHHASI. 02, OK 04
IpakTHYECKHE 3aHSITHS: 2
IIpakTuyeckoe 3ansaiTue Nel3 Pemenue 3agady Ha ompenesieHHE TUINA MYyTallMM TpU Tepeaadye 5

HaCJICACTBCHHBIX NPHU3HAKOB, COCTABJICHUC I'CHOTUIINICCKUX CXCM CKPCIINBAHUA
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Tema 2.12. | OcHOBHOe coflep:kaHue

Cenexnus IIpakTH4yeckue 3aHATHA:

OpraHu3MoOB IIpakTuuyeckoe 3ansitue Nel4 Mertoapl ceneKIMOHHONH paboThl, ['erepo3uc M €ro NpPUYMHBL. OK 01. OK 02
HckyccTBeHHBIM OTOOP: MAacCOBBIM M MHIWBHIYaJIbHBIA. JTallbl KOMOMHAIIMOHHOW cenekiuu. Copr, ’
nopoja, LTaMM AJTOPUTMBI pELIEHHE 33Jad Ha OIpEJeIeHUE BO3MOXKHOIO BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKLIUH, COCTABJICHNE T€HOTUITNYECKUX CXEM CKpPELIMBaHUS

CamocrosiTesibHas padora Ne3 10

I'enetuka. HacnencTBeHHOCTh U M3MEHUMBOCTh

Pa3nen 3. Teopusi 3BoJIIOLMH 12 10

Tema 3.1. | OcHoBHOE coaepKaHHe

Hcropus TeopeTnueckoe odydeHHe:

3BOJIIOLIIOHHOT 0

— IlepBble 3BONMIOLIMOHHBIE KOHLENIMH, ['panyanucTudeckas sBoonnonHas konuenuus JX.b. Jlamapka.

JBmwxkynwe cuibl sBomonmd. Kpeammonusm u tpancopmmsm. Cucrematnka K. Jlunnes m e€ | 2

3HaYeHue NIl POPMUPOBAHUS UAEH FBOJIIOLIUU

[Ipennoceliku  BO3HMKHOBEHHUS JapBUHM3Ma. OBOJIONMS BUIOB B npupoge. bopbba 3a OK 02, OK 04
cyuiectBoBanue. EctecTBeHHbI 0TOOp. JlMBepreHuus NpU3HAKOB U BHUpo0oOpa3oBaHue. OCHOBHbIE

TMONOJKEHHsT CHHTeTHMdecKkoit Teopun oBomoruu (CTD). Poms  »BomomuMOHHOH Teopuu B | 2

(GbopMHpPOBAHNUN HAYYHOU KapTUHBI MUPA

Tema 3.2. OcHoBHOE coaep:xaHue

MuxkposBosouu | Teopernyeckoe odydeHue: 2

s MuKpo3BOIIONUS U MAaKpPOIBOJIOIMS KaK 3Tallbl SBOJIIOIMOHHOTO Ipoliecca. ['eHeTnyeckue OCHOBBI
HBOJIIOIMH. MyTaluu 1 KOMOMHAIIMHM KaK 3JIEMEHTAPHbIM 3BOIIOIMOHHBIN MaTepuai. [lomynsmus kak
3JIEMEHTApHas €INHMUIIA 3BOJIIOIIUH. OK 02

JBmxymue cuiibl (pakTopsl) 3BoNOLMHM, MyTallMOHHBIN Npoliecc U KOMOMHATHBHAs W3MEHUUBOCTbD,
Murpauus. M3onsauus — nomynsiuuii; reorpaduyeckas  (IPOCTPAHCTBEHHAsA), OHOJOTHYECKast
(penponykTtuBHas). EcrecTBeHHBII 0TOOp - HampaBisoumii ¢aktop sBoitonuu. boprba 3a
CYIIECTBOBAHHME KaK MEXaHU3M JEHCTBUS €CTECTBEHHOro 0TOOpa B momyssuusax. Bun u ero kpurepun
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(mpusHakm). BumooOpa3oBaHue Kak pe3yabTaT MEKPOIBOIIOIHH

Tema 3.3. | OcHoBHOE colep:KaHue
Makpossomonu | Teoperuueckoe ooyuyeHue: 2
A. Makpossoutonust. PopMbl M OCHOBHBIC HarpasieHuss Makpossosonuu (A.H. Cesepuos). [lytu OK 02
JOCTHKEHHsI OMOJIOTMUYECKOro Iporpecca: apoMopdo3, uanoasanTanus, oomas aeresepanus. Metosl
U3Y4YEHHs] MaKpOAIBOJIIOLMU. 3aKOoH 3apojsliieBoro cxoxacrsa (3akoH K. bapa). buorenernueckuit
3akoH (3. I'ekkenb, @. Mrosiep). O0miye 3aKk0OHOMEPHOCTH (IIpaBUIIa) 3BOJIIOLUN
Tema 3.4. | OcHOBHOE cO/lep:KaHUe
Bosuuknosenune | Teoperuueckoe o0yueHnmue: 2
U pa3sBUTHe | ['UnoTe3s] M TEOPUU BO3HUKHOBEHMs JKM3HM Ha 3emile: KpealHMOHM3M, CaMOIPOU3BOJIBHOE
KHM3HM HA 3eMJle | (CLIOHTaHHOE) 3apOXKICHHE, CTAMOHAPHOE COCTOSTHKE, MaHCIepMus, 61omo33. Havano opranudeckoi
sBostolMy. [losiBeHHE NepBBIX KIIETOK. OBOJIIOLMS MeTadosin3Ma. DBOJIIOLMS NEPBBIX KIIETOK.
IIpokapuorsl n dykapuoTsl. [IpoMcX0KaeHHE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHHe OK 02. OK 04
OCHOBHBIX LIapCTB 3YKapuoT, OCHOBHBIE YEPTHI BOJIIOIMM PACTUTEIBHOrO Mupa. OCHOBHBIE YEPTHI ’
9BOJIIOLUHA ) KUBOTHOI'O MHUpa
IIpakTHYecKHe 3aHATHSA:
IpakTuyeckoe 3ausitue NelS IlpencraBienne yCTHOTO COOOIIEHHS U JIEHTHI BPEMEHHU 10 OCHOBHBIM
oTalaM BO3HUKHOBCHUSA W PA3BUTHUA KUBOTHOIO M PACTUTCIBHOIO MHpa, IOATOTOBJICHHBLIX IIO
MIEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX MIPENOAaBaTeIeM
Tema 3.5. | OcHOBHOE coepkaHue OK 02. OK 04
IIpoucxoxnenne | Teopernyeckoe odyueHnue: 2 \ ’
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YeJ10BCKa -

AHTPOIIOreHe3

AHTponoiorus - Hayka o 4ejgoBeke. CuCTeMaTH4ecKoe MoJIoKeHHe yenoBeka. CXOJICTBO YeJIoBeKa ¢
KHUBOTHBIMU. OTJIUYMS YEIIOBEKa OT JKUBOTHBIX. [IpSIMOXOXKIEHHE M KOMILICKC CBSI3aHHBIX C HUM
NPHU3HAKOB. Pa3BuUTHE TOJOBHOTO MO3ra M BTOPOW CHUTHaJIbHOU cucreMbl. (COOTHOIICHUE
OMOJIOTMYECKHX U COITUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIC CTaJIMU AHTPOIIOTeHe3a. JIPHONUTEKH - MPEIKHU YelIOBeKa M YeI0BEKOOOPa3HBIX 00E3bsH.
[TpoToanTpomn - NpeAIIECTBEHHUK YeIOBeKa. ApPXaHTpOI - JpeBHeWIwid uenoBek. [lameoantpon -
IpeBHUI YenoBek. HeoaHTpom - YeloBEeK COBPEMEHHOTO THIIA. DBOJIONHUS COBPEMEHHOTO YEJIOBEKA.
Yenoseueckue packl. OCHOBHBIEC OOJIBIINE PACchl: €BpONEOUIHAs (€Bpa3uiickasi), HErpo-aBCTPAIOUHASL
(9KBaTOpUaNIbHAs), MOHIOJIOWIHAS (a3UMATCKO-aMEPHKAHCKas). BpemMss M MecTO BO3HHUKHOBEHUS
YeJI0BeYeCKHX pac. EAMHCTBO 4eIoBEeYECKUX 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 OmoreoxuMuyeckue LUKIbI, [J100ampHBIE KOJIOrHYECKHe MPOOJEeMbl COBPEMEHHOCTH 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 3aHATHS:
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IpakTuyeckoe 3anaTue Nel9 PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl 10
COXPaHEHUIO MPUPOJIHBIX PECYPCOB CBOErO PErMOHA MPOKUBAHUS 2
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
(¢axrTopos 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: IlpeacraBiieHHe pe3ynbTaTOB P OpPELICHHS KEMCOB
(BBICTYILIEHUE C NTPE3EHTALUEN)

Tema 5.2.3.

OcHoOBHOe coiep:KaHue
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Bbuorexnojsornu

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

B
NMPOMBIIIJICHHOC
TH

Pa3BuTHe npoMbIIIIEHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHUE B KU3HM YeIOBEKa.
[Touck n aHanu3 uHGOPMAIUU U3 PA3IMIHBIX UCTOUYHUKOB (HaydHast U y4eOHO-HaydHas 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 Hayunpiif meton. MeTtonbl  OMOSKOJIOTHMUECKHUX — HCCIIEIOBaHHWI:  MOJIEBBIE, J1a0OpaTOpHBIE,

610IKOIOTHECK | 5 crepumenTatbHble. MOHHTOPHHT OKPYKAIOLIEH CPe/Ibl: JOKANbHBIH, PerHOHANBHBIA H [I06AIbHbI

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

uecaeaopatuu JlabopaTopHble 3aHATHSA: 2 OK 01. OK

5

JlaGopatopnas paGora NeS IlocraHoBka 1enu, 3aday, BBIIBUKEHUE THIOTE3bl, IPOBEACHUE 02. OK 04
AKCIIEPUMEHTA TI0 OTPEICNIEHUI0 ONTUMAIBHBIX YCIOBUHN AJSl pocTa U (U3UOIOTHUUYECKON aKTUBHOCTH ’ ’
JPOKKEBBIX KIETOK. BBIBICHHE 3aKOHOMEPHOCTEH, (pOpMyIHpOBaHUE BHIBOJIOB H TPOTHO30B. IIK 1.2
JIaGopatopHbie pabOThI Ha BBIOODP 10 MUHU TPYIIIAM: 9
1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOIOTHUECKYI0 aKTUBHOCTH IPOYKIKEBBIX KIETOK
2. Bnustaue yriaeBooB Ha pocTa U (PU3UOTOTHIECKYIO aKTHBHOCTH IPOXIKEBBIX KIETOK
3. CoueraHHOE BIIMSHHUE TEMIIEpaTypbl U YIJIEBOJOB Ha pocTa M (PU3HOJIIOTHYECKYIO aKTHBHOCTb
JPOKEBBIX KIIETOK

6.2. OcHOBHOE coJiepKaHue 10

buoskosorndec | JlaboparopHblie 3aHsTHS: 6

KHii JlabopaTopHas padora Ne6 BTopoiil sTam BBITOJHEHHS MPOEKTA: MOATOTOBKA HEOOXOIUMOM MOCYIbI OK 01, OK

IKCIIEPUMEHT U Marepuaia JUIl SKCIEpUMEHTa, MpOBEIEHHE SKCIEPUMEHTa, MEpUOJUYEcKasi MpOBEpKa TEUEHHs 2 02, OK 04,
JKCIIEpUMEeHTa/ cOOp MaTepuasia B BBIOpaHHBIX TOUYKaxX 0TOopa nmpod K 1.2
JlaGoparopnass padora Ne7 Tperuid dTanm BBINOJHEHUS MPOEKTA: TMOJYYEHUE MEPBUYHBIX 5

OKCIICPUMCHTAJIbHBIX JJaHHBIX, IIPOBCACHUC CTaTUCTUYCSCKOM 06pa60T1<1/1 MOJIYYCHHBIX JaHHBIX

27




TGOPGTI/I‘IGCKOQ oﬁyqe}me:

UYeTBepThlii ATal BHINOJHEHHUS MPOEKTA: BBIABICHUE 3aKOHOMEpPHOCTEH, POpPMYIMpPOBAaHUE BHIBOJOB U 5
IIPOTHO30B
OrneHka KayecTBa UcciaeyeMoro 00beKTa o pe3ysibrataM OMOIKOJIOTHYECKOro aHaIu3a 2
IIpakTu4yeckue 3aHATHSA: 2
IpakTunyeckoe 3ansaTue Ne27 3ammra npoekrta. [IpeacraBienne pe3yinbTaToB BHIMOIHCHHS YIeOHO- 2
UCCIIEIOBATENLCKUX POEKTOB (BBICTYIUICHHE C IPE3CHTALIUEH )
CamocrosiTesibHas paboTa Ne6 5
buoskosornueckue uccie10BaHus
IIpome:xxyTouHast arTrecranusi B GopMe 3K3aMeHa 18
Bceero: | 66 | 67 | 67
UTOIoO: 200
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3. YCJIOBUA PEAJIM3AIINA PABOYEW MPOTPAMMBI YYEBHOT' O
IMPEJIMETA
3.1. MaTepuajibHO-TeXHUYECKHE YCJIOBHS peaju3auuu yueOHOro npeamera
Jns peanmuzanuu  yuyeOHOro TIpeJAMeTa B HalWYMU KaOWHET OHOJIOTHU H
AKOJIOTMYECKUX OCHOB MPUPOONOJIb30BAHUS 11 MPOBEJACHUS 3aHSATUM BCEX BUJIOB,
MPEIYCMOTPEHHBIX 00pa30BaTENIbHOM MpOrpaMMol, B TOM 4YHCIE TPYNNOBBIX U
WHJIMBUIyaJIbHBIX KOHCYJIbTAIlUM, TEKYIIEr0 KOHTPOJSI U MPOMEKYTOUYHON aTTeCTalllH,
a TaKoKe JUI CaMOCTOSITEIbHON M BOCIIUTATENIbHOM pabOTHI.
MarepuanbHO-TexHUYecKass ©0a3a KaOWHETa COOTBETCTBYET JEHCTBYIOIIUM
CaHUTAPHBIM U MPOTUBOIOXKAPHBIM HOPMaM.
MarepuanbHO-TEXHUYECKOE OCHAIleHHe KaOWHeTa OHOJIOTHH, SKOJOTHYECKHUX

OCHOB IIPpUPOIOIIOJIB30BAHUA

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 namuuuum crenyronuid mnepeueHbh KOMIUICKTA JIUIIEH3MOHHOTO M CBOOOJIHO

PacIpoCTPaHAEMOro MPOrPaMMHOI0 00SCIICUSHHUS

No HaumeHoBaHMe THIIEH3MOHHOTO ¥ CBOOOTHO PacipoCTPaHsIeMOro MporpaMMHOIO
n/m oOecrnie4yeHus, B TOM 4YHCJie OT€YECTBEHHOIO TPOU3BO/ICTBA




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
OpraHu3alliii, HaMpaBJICHUE JEATEIbHOCTU KOTOPBIX COOTBETCTBYET 00JacTH
MpoECCUOHAIEHON ~ NEATETbHOCTH W WMEIOIMX CTaX paboThl B JTaHHOM

npodeccruoHaIbHON 00JIaCTH HE MeHee 3 JIeT.

[leparornueckue paOOTHUKH, TMPUBIEKAEMbIE K pead3alid IPOrpaMMBbl,
HOJy4YaroT JOIOJIHUTENbHOE THpodecCHoHaIbHOEe 0o0pa3oBaHUE [0 Iporpammam
HOBBIIIEHNS KBaNU(UKAIMK HE pexke | pa3a B 3 rofa, ¢ y4eTOM pacIIUpeHHs] CIIEKTpa
NpO(QECCUOHANIBHBIX ~KOMIIETEHIIM, B TOM 4uciae B (QopMe CTaXUPOBKH B
OpraHM3alysIX, HaNpaBJIEHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET 00JacTU

PO ECCUOHATIBHOM €SI TEIbHOCTH.

Hons IIeJJarOTHYCCKUX pabOTHHUKOB, 00eCIeuynBarOIIIX OCBOCHHE
oOyJarommMMucs TPOQPECCHOHATBHBIX MOJYJICH, HWMEIONIUX OIBIT JEATCIbHOCTH HE
MEHEEe TPEeX JIET B OpraHU3alMsIX, HANPABJICHHUE JACATEILHOCTH KOTOPBIX COOTBETCTBYET
obmactn TPOoQeCCUOHAILHONW JIECATEILHOCTH B OOIIEM dYHCJIE IeIaroru4ecKux
PabOTHHUKOB, peaTu3yIIMX IpOrpaMMBbl po¢eCcCHOHATBHBIX MoayJen

00pa3oBaTeIbLHON MPOTPAMMBI, COCTABIISIET HE MEHEe 25 MPOLIEHTOB.
3. 3. UndopmaumnonHoe odecneyenne 00yueHusl.

Jns peanuzanuu mporpaMMbl  Y4EOHOTO MpeaMeTa, KaxAbli oO0ydaromuics
oOecrieyeH IOCTYyNoOM K 0a3aM JaHHbIX U OuOIMoTeuHoMy (oHIy 00pazoBaTesbHOMN

OpraHu3aluu.
bubmmoreunsiit HOHI UMEET MeYaTHbIC W/ WK DJIEKTPOHHBIE 00Pa30BaTE/IbHBIC U
nH(OpPMAITMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIE JIJIsl UCTIOJIb30BAHUS B

o0pa30BaTebHOM IpolIecce, HE CTapIlie MATH JIET C MOMEHTA U3/1aHuUs.
30



[TepeueHp yueOHBIX U3AHUN:

1. 3axapos B.B20.

2. ITonomapesa U.H., Kopaunosa O.A., Jlomununa E.H. O6mmas 6uonorus. 10 k.
VYyeonuk. — M.: Bearana-I'pad, 2020.
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2. ITonomapesa U.H., Kopuunosa O.A., Jlomununa E.H. O6mas 6uonorus. 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., [laceunuk B.B. O6mas 6uonorus. 10—11 k. —
M., 2015.

5. KorcraatuaoB B.M., Ps3anosa A.Il. O6mas 6uonorus. Yued.nmocooue mis CIIO. —
M., 2015.

6. CuBornazoB B.I., Aradonona 1.b., 3axaposa E.T. O6mas 6uonorus 10-11. - M.
Hpoda, 2016

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

8. JloekoBa T.A., Conun H.U. buonorus. O6uiue 3akoHoMepHOCTH. 9 Kiacc.

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

10. Mummna H.B. 3aganus mjist camocToATensHOM paboThl o 0011ei ononoruu. 11

kiacc. — M.: [IpocBenienue, 2012.
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11. Msarkosa A.H., Kaaunosa I'.C., Pe3uukosa B.3. 3aueTsl no 6uosoruu: OOmias
ouonorusa. — M.: JIuct, 2016.

12. O6mas 6uonorus. 8-11 knacc: Bonpocsl. 3aganus. 3anaun. — M.: Ipoda, 2016.
13. [TumenoB U.H. Jlekiuu o oOmieit 6uonoruu. — Caparos: Jlumeit, 2013.

14. ITyroskun A.I1., ITyroBkuna H.A., Muxees B.C. [IpakTuky™m 1o o61ieit OMoaorum.
10-11 xmacc. — M.: IIpocBemenue, 2012.

15. PsazanoBa JI.A. [IpakTukym no resetuke B mkoiie. — Yensounck: UI'TIN, 2011.
16. Penesa H.b., Connn H.M. buonorus. Yenosek. 8 kiaacc. Meroguueckoe nocooue. —
M., 2011

17. CuBornazoB B.U., Cyxopa T.C., Ko3znopa T.A. O6mas 6uonorus. 10 kmacc:
nocobue s yuutend. — M.: Aitpuc-tipecc, 2012.

18. Cusornazos B.U., Cyxoa T.C., Koznopa T.A. O6mas 6uonorus. 11 knacc:
nocobwue aisa yuutens. — M.: Alipuc-tipecc, 2011.

19. Copokuna JI.B. Tematuueckue 3auets 1o omosioruu. 10-11 kmace. — M.: T1]
«Cdepar, 2011

HNuTepHeT- pecypcesr:

www. sbio. info (Bcst nonorusi. CoBpeMeHHasi OMOJIOTHs, CTaTbH, HOBOCTH,
OoubMoTeKa).

www. window. edu. ru (EquHoe okHO gocTyna Kk 00pa3oBaTesbHBIM pecypcam
NuTtepHeTa mo 6uonorun).

www.Sballov. ru/test (Tect 7151 aOUTYpHUEHTOB IO BCEMY IITKOJIBHOMY KYpCy
ouomnorun).

WWW. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHUKAIIMOHHBIE BUKTOPUHBI TI0
OMOJIOTUU — DKOJIOTHU Ha cepBepe BOpOHEKCKOro yHUBEPCUTETA).

www.biology.ru (buonorust B OTkpbiToM KoJiemke. CalT COIep>KUT IEKTPOHHBIN
yueOHUK no 6uosiorun, On-line TecTsl).

www.informika.ru (31eKTpoHHBIN yueOHUK, OOJIBIIION CIMCOK UHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorudeckas kapTuna Mmupa. Pazien KoMIbIOTEpHOTO yueOHUKA,

pa3paboTaHHOrO0 B MOCKOBCKOM rOCYJIJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
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www. nature. ok. ru (Penkue n ucuesaromme )uBOTHbIE Poccun — mpoekT
Dkosorudeckoro meaTpa MI'Y um. M. B. JlomoHocoBa).

www. kozlenkoa. narod. ru (J{ms1 TeX, KTO yU4UTCSl cCaM M YUUT APYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM MIPEIMETaM).

www. schoolcity. by (buomorust B Bompocax u 0TBeTax).

www. bril2002. narod. ru (buosorus ans mkoapHUKOB. KpaTkasi, KoMmakTHas, HO
J0CcTaTOuHO MmoaApoOHas nHpopMalus mo pazaenam: «O0rmas ouonorus», «botanmka

«3o050rUDY, «HenoBeK»).

b
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

IHPEIMETA

KonTponb u omieHKa OCBOCHHS MPOTpaMMbl YIEOHOTO MPEAMETa PaCKpPBIBAIOTCS

4cpe3 YCBOCHHBIC 3HAHHA H HpI/IO6peT€HHBIe 06y‘-IaIOHII/IMI/ICSI YMCHHUA W HABBIKH,

HarpaBJeHHbIE Ha (QopMupoBaHue OOMUX © MPOGECCHOHATBHBIX KOMIIETEHITUH,

KOTOpBIE

CUHXPOHU3UPYIOTCS  C

JIMYHOCTHBIMH PC3YyJIbTaTaMH BOCIIMTAHUA.

npcaAMCTHBIMUA

pesynbTaTaMu  OOy4YeHUs |

JIJiss KOHTPOJISL ¥ OLIEHKH Pe3ybTaTOB OOy4eHHUs MPEIyCMOTpPEH BHIOOP GopM U

METOJIOB C y4eToM Mpo(dheCCUOHATBHOM HANpPaBICHHOCTH OOY4YEHHUs MO Mporpamme

y4eOHOTO MpeIMeTa.

Konn Paznen/Tema Tun OLleHOYHBIX MEPONPHUATHI

HaNMEHOBAHHE

dbopMupyeMbIX

KOMITETCHIIUI
OK 01 Bsibupats | Pazgen 1. Tema 1.3-1.9 3anonHenne TabIULbI
criocoObl  pemenus | Pasmen 2. Tema 2.1-2.12 OpoHTaTBHBIN OIPOC
3a1ay Pasznen 3. Tema 3.1-3.5 [ToaroroBka yCTHBIX COOOIIEHUH C
npodeccuonanbHoi | Pasnmen 4. Tema 4.1-4.5 npe3eHTanuein
EATEIBHOCTH Pasnen 5. Tema 5.1, 5.2.1-5.2.3 | OuenuBaemas qucKyccusi o BOIIpocam
npuMeHnTenbHO K | Pasnmen 6. Tema 6.1-6.2 JIEKLIMU
pa3IM4HbIM Pa3zpa®oTka MEHTaIbHON KapThl
KOHTEKCTaM Pazpabotka rioccapus

Pemenne 3anau
OK 02 Hcnons3oBats| Paznen 1. Tema 1.1-1.9 3anosHeHue TaOIHILIbI
COBpEMEHHBIE Paznen 2. Tema 2.1-2.12 @poHTaNBHBIN 0IIpOC
CpelncTBa noucka,| Paznen 3. Tema 3.1-3.5 [ToaroroBka yCTHBIX COOOIIEHUH €
aHagmsa u| Paznen 4. Tema 4.1-4.5 npe3eHTaIen
UHTEPIIPETALIMH Pasnen 5. Tema 5.1, 5.2.1-5.2.3 | OuenuBaemast qucKyccusi o BOIIPOCaM
uHpOpMAaIIN u| Paznmen 6. Tema 6.1-6.2 JEKIUN
MH(pOPMalMOHHbIE PazpaboTka MEHTabHOW KapThI
TEXHOJIOTUT TSt Pazpabotka rioccapus
BBIMOJIHEHUS  3a7a4 Pemrenue 3amau
npo¢ecCuOHAIBHON
JeSTeNbHOCTH
OK 04 Dddextuno| Pazmen 1. Tema 1.3, 1.4, 1.9 3anonHeHne TaOIUIbI
B3aumozeiictBoBark u| Paznen 2. Tema 2.1, 2.4, 2.6, OpoHTaTBHBIN OIIPOC
paboTtath B| 2.8,2.9,2.11 IToAroTOBKa YCTHBIX COOOIIEHUH ¢
KOJIJIEKTUBE u| Paznen 3. Tema 3.1,3.4, 3.5 npe3eHTaluen
KOMaHJie Paznen 4. Tema 4.4, 4.5 OneHnBaemasi JUCKyCCHS IO BOIIPOCaM
Paznen 5. Tema 5.1, 5.2.1,5.2.2 | nekmuu
Paznien 6. Tema 6.1-6.2 Pa3paboTKa MEHTAILHON KapThl

Pazpabotka rioccapus
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Pemenue 3amau
Tect

OK 07
ConelicTBOBaThH
COXpaHEHUIO
OKpY>Kalollel Cpepl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00
W3MECHECHUU KIIMMATa,

Pasnen 4. Tema 4.2-4.5

OnenuBaemasi TMCKYCCHS TI0 BOIIpOcam
JIEKIUN

PazpaboTka MEHTaTbHON KapThI
Pa3pabotka riioccapus

Pemenue 3amau

Tect

TIPUHIIMUIIBI
OCpPEIKITUBOTO

MIPOU3BOJICTBA,

3¢ pexTUBHO

JIECTBOBATH B

Ype3BbIYANHBIX

CUTYaIHSIX

I[IK 1.1 IIposepsitb|Pa3znen 2. Tema 2.1, 2.2 3anonaHeHne TaOIULbI

HCIIPABHOCTH @poHTATBHBINA OIIPOC
TEXHOJIOTHYECKOT0 [ToAroToBKa YCTHBIX COOOIICHUN C
obopymoBaHus, npe3eHTaluen

cucTeM 0€30MacHOCTH OrnenrBaemasi IUCKYCCHS IO BOTIpOCaM
u CUTHAJIM3AIINH, JCKIIUU

KOHTPOJIBHO- Pa3paboTka MEHTaNbHOM KapThl
HU3MEPUTEIIBHBIX Pa3pabotka rioccapus

puOOpPOB u Pemenue 3amau

ABTOMATHUKH Ha Tect

aBTOMATHU3HPOBAHHBIX Pemenre mpakTUKo-OpUEHTUPOBAHHBIX
TEXHOJIOTHYECKUX pacueTHBIX 3aJaHUM

TUHUSX

MIPOU3BOJICTBA

MPOJYKTOB  MHUTAHUS

u3 pacTUTEIHLHOTO

CBIpbS B

COOTBETCTBUU c

JKCILTyaTalMOHHOM

JTOKYMEHTalueu

IIK 1.2 Bemonasats|Pa3gen 2. Tema 2.1, 2.2, 2.6, 2.8 |3amoaHeHue TaOIUIBI
TEXHOJIOTUYECKHUE Paznen 4. Tema 4.4, 4.5 @poHTATBHBINA OIIPOC

oTieparyu no|Paszmen 5. Tema 5.1, 5.2.1 - 5.2.3 |Tloaroroska ycTHBIX COOOLIEHHIA C
YCTPaHEHUIO Paznen 6. Tema 6.1, 6.2 Mpe3eHTaIen

HEUCIIPaBHOCTEN B OueHnBaemasi JUCKyCCHs IO BOIIpOcaM
pabote JCKITUU

TEXHOJIOTHYECKOTO Pa3paboTka MEHTaIbHOM KapThl
obopynoBaHus, Pa3zpaboTtka rioccapus

cUCTEM 0€30IMMacHOCTH Pemenue 3anau

u CUTHAN3allnH, Tect

KOHTPOJIBHO- Pemenne npakTHKO-OPUEHTHPOBAHHBIX
MU3MEPUTENbHBIX pacUeTHBIX 3aJaHuI

prudopoB "

aBTOMATUKH Ha
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aBTOMATU3HPOBAHHBIX
TEXHOIOTHYECKHX
JIMHUSX

MIPOM3BOICTBA
MPOAYKTOB  MUTAHUS
u3 pacTUTEIBLHOTO
CBIPbS B
COOTBETCTBUH
AKCIUTyaTallMOHHOM
JOKYMEHTAIUEH.
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