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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
0011e00pa30BaTEIbHBIX, «17__» _wmas__ 2025r.
COLMATIBLHO-TYMAHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JTUCLMILINH

[TpoTtokomn Ne_6

« 15 »  mas 2025 1.

[IporpamMma y4eOHOW aUCHUIUIMHBI «bHOIOTHS pazpaboTaHa B COOTBETCTBHH C
TpeboBanusMu DenepaabHOrO TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHJApTa CPEeJHEro OOIIEero
oOpa3zoBanus (yTBepKIeH mpukazoM MunHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoii denepanuu
or 17.05.2012 r. Ne 413, B neiictByromeld penakuuu), DenepanbHOr0 TOCyIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAapTa CpeaHero npodeccHoHaIbHOrO obOpasoBanus 1o npodeccun 15.01.38
Omneparop-HallaAYuK METAUI000pa0aThIBAIOIINX CTAaHKOB (YyTBEpXKIEH NpHUKa3oM MUHHCTEpCTBA
oOpazoBanust u Hayku P® or 15 HosOps 2023 r. N 862), pekoMeHIAUsSMU MO OpTraHU3ALUU
MOJIy4eHHUsl CpelHero oOlmiero oOpa3oBaHUs B Ipeleiax OCBOEHHUs 00pa3oBaTeNbHBIX MPOrpaMm
cpenHero mpogeCCHOHAIBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOMIEro OOpa3oBaHHS C YYETOM
TpeOoBaHUi (penepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTENBbHBIX CTAaHAAPTOB H  IOJTY4YaeMOid
CHEIHATLHOCTH CPEIHEro MpodeccuOHANIbHOrO 00pa3oBaHUs, MPUMEPHON MpOrpaMMoil yueOHOH
IUCHUIUTMHBL ~ «buomorus» s NpoQecCHOHANbHBIX  00pa30BaTEeNbHBIX  OpTaHHU3aIHii,
pexomMeH10BaHHOW DeepanbHbBIM TOCYAapCTBEHHBIM OIO/KETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JIOTIOJIHUTEIBHOTO MpodecCHOHaIbHOr0 o0pazoBaHus «MHCTUTYT pa3BuUTUS NPOoEeCcCHOHATIBLHOIO
obpazoBanus» (nanee — ®bI'OY JIO «MPIIO») B kauecTBe MPUMEPHOI MPOrpaMMBbl Uil peasin3aluu
OCHOBHOH mpogeccruoHanbHOW oOpa3zoBaTenbHON mporpamMmbl CIIO Ha 6a3e OCHOBHOro OOIIEro
o0Opa3oBaHMs C MOJTy4YeHHEM cpeqHero odmiero odpaszoBanus, (IIpotokom Ne6/2025 ot «18» ampens

2025 rona).

Opranuzanus-pa3padoTuuK:
l'ocynapcTBeHHOE OFOKETHOE TPOQecCHOHATbHOE 00pa30BaTeNIbHOE YUpEKIeHHEe MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3pabOTUHK:

Cunuipina U.H. - npenogaBarens ['BIIOY MO «Ceprueso-Ilocanckuit komemx»
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCIHUILJIMHBI « BUOJIOT UST»

1.1. MecTo ucuMinHbl B CTPYKTYpe o0pa3oBaTtenbHoii nporpammbl CIIO

OO6meobOpa3oBaTenbHass  nucCHUIUIMHA — «buonorus»  sBiIseTcss  00S3aTENBHON  YacThIO
o01eo0pa3oBaTeIpbHOr0 IUKIAa oOpa3oBareiabHONW Tporpammbl B cootBercTBUu ¢ ®I'OC CIIO mo
npodeccun 15.01.38 Oneparop — HATAIUUK METAITIOO0PAOATHIBAIOIIMX CTAHKOB

1.2. Heau U miIaHupyeMblie pe3yJabTAThl 0CBOCHUS IMCIUILINHbI:

Cogepxanue mporpamMMmbl 00IIe00pa30BaTeIbHON JUCHUILIMHBL «brosorus» HampaBieHO Ha
JOCTHUKECHHUE PE3yJbTATOB €€ M3y4deHHs B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO ¢ yuerom
npodeccnonansroi HanpapieHHocTH OI'OC CIIO. lens m3ydyeHHs TUCHUIUIMHBI «buojorus» Ha
0a30BOM YpOBHE — OBJaJCHHE OOYYAIONIMMHCS 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHM3alfK KUBBIX CUCTEM PA3HOTO paHTa U MPUOOPETeHHE YMEHUI UCIOJIb30BaTh STH 3HAHUS IJIs
TPaMOTHBIX JICHCTBUH B OTHONICHHHA OOBEKTOB KHBOW MPUPOABI U PEIICHHS PA3TUYHBIX KU3HEHHBIX
npooeMm.

JlocTukeHre MLenu U3y4eHUs IucHUIuMHbl «buosjorus» Ha 0a30BOM ypoBHE oOOecHeunBaeTcs
pelIeHreM CIIeAYONMUX 3a/1ay:

. OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBbI 3HAHHN O OMOJIOTHYECKUX TEOPHUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBUiax, CIyXKAIIUX OCHOBOU Jisi GOpPMHUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAyUYHOU KapTHUHE MHpa,
0 METOJIaX HAy4YHOT'O MO3HAHUs, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKMBBIX CUCTEM PA3HOTO
YPOBHS OpraHU3AINH, BEIIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

o (dbopMupoBaHue y 00y4aromuxcs MMO3HABATEJIbHBIX, WHTEJUIEKTYJIbHBIX
U TBOPYECKHX CIOCOOHOCTeM B  TpoIecce aHamu3a JaHHBIX O MyTAX  Pa3BUTHUSA
B OMOJIOTMHM HAy4HBIX B3IJISJIOB, MJACH W TOAXOJOB K M3YUYEHHUIO XUBBIX CHUCTEM pPa3HOTO YPOBHS
OpraHu3allNy;

o CTAaHOBJICHHE Yy OOydYaromuxcsi o0Iel KynabTyphl, (QYHKIIMOHAIIBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUU OOBSCHATh M OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpa XUBOW MPUPOJBI HA OCHOBAaHUU
3HAHUU U OIBITA, TONYYEHHBIX MPU U3YYEHUU OMOJIOTHH;

o (dbopMupoBaHHE y 00YYAIOIINXCS YMEHUN MIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUI
B NpPaKTUYECKOW JAESITENIbHOCTH YENOBEKA, PA3BUTHUM COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUH M
arpoOMOTEXHOJIOTHI;

L4 BOCIIUTAaHHUEC Y6e)I(HéHHOCTI/I B BO3MOXKHOCTH ITO3HAHUS YEIIOBEKOM >KUBOU



MPUPOABI, HEOOXOOUMOCTH OEpeKHOTO OTHOILICHHS K Hell, COOMIOAeHMsS] ATHYECKUX HOPM IMpHU
MPOBEICHUH OMOJIOTHUYECKUX UCCIIEIOBaHUA;

o OCO3HAHHE LEHHOCTU OMOJOTMYECKMX 3HAHWW JUIsl TOBBINIEHUS YPOBHS SKOJIOIMYECKOMN
KYJbTYPBL, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

o MpUMEHEHHE  NPUOOPETEHHBIX  3HAHMM M yMEHUH B TIOBCEJIHEBHOM  KHU3HU
JUIS OLIEHKU ITOCJIEACTBUM CBOEH JESTENbHOCTH 110 OTHOIIEHUIO K OKPYXKaroIllel cpesie, COOCTBEHHOMY

3J10pOBbI0, 000CHOBAaHKE U COOIIOIEHNE Mep MTPODUIAKTUKY 3a00JIeBaHUH.



1.2.2. Ilnanupyemblie pe3yjbTaThbl OCBOEHHS 001Ie00pa3oBaTeJbHOH IUCHUILUIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Koa n ILi1anupyemMsle pe3yabTaThl OCBOCHHS THCIHMILIHHBI

HaHMeHOBaHHe

‘l’OPM“PyeM“uX Oo6urne JMcuunIMHAPHbIE

KOMIIeTeHIU i
OK O01. Bseibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxkate B yactu: | [IP6 1. ChopMupoBaHHOCTh 3HAHWUN O MECTE M POJIHM OHOIOTUH
CIIOCOOBI  pEIICHHUs | TPYZAOBOTO BOCIIUTAHUS: B CHCTEME HAy4YHOrO 3HaHHs;, (YHKIMOHAIBHOH TI'PaMOTHOCTH
3a7a4 - TOTOBHOCTh K TPYZAY, OCO3HAHHE IIEHHOCTH MAaCTEPCTBA, | YEIOBEKA Ui PEUICHHUS )KU3HEHHBIX MPOOIIEM.
npodeccuoHaIbHON | Tpyaomooue; I1P6 2. CdopMHPOBAaHHOCTE YMEHMsI PACKpBIBATh COJEpIKaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOW JESATEIHLHOCTH TEXHOJIOTUYECKOH | OCHOBOIIOJIATAIOMMX OHOJIOTMYECKHX TEPMHUHOB U TIOHSTHIA:
PUMEHUTEIBHO u COIMATBHOM HAaIpaBJICHHOCTH, CIIOCOOHOCTD | )KM3HBb, KIETKa, TKaHb, OpTraH, OPTraHW3M, BHJ, IOy,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATH | 9KOCHCTEMa, OMOIIeH03, Onocdepa; MmeTabonn3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JAeATeIbHOCTD; U TpeBpalieHue SHEpPruu), TomeocTa3  (caMOperyJisiius),

- HWHTEpeC K paIMuHbIM cdepaM MpoPecCHOHATBHON
JIEATEeTLHOCTH.

MeTtanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnasieHre YHUBEPCAIbHBIMU YYeOHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTYAIH3HPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH 1EIH JISATSIIbHOCTH, 33]1aBaTh apaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SIBICHUSX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE  PE3YyJbTaTOB

JCATCIIBHOCTh, OIICHUBATh
nejisiM, OLNCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTypHAasi OpraHW3allUsl >KUBBIX CHCTEM,
JMCKPETHOCTB, caMOpeTyJIALHS, CaMOBOCITPOU3BEICHNE
(penpomykuus), HaCJIEICTBEHHOCTb, M3MEHYUBOCTb,
HHEPro3aBUCUMOCTD, POCT U Pa3BUTUE, YPOBHEBAsI OPraHU3aLUs.

ITP6 3. CdopMUPOBAHHOCTb YMEHHMsSI PAacKpbIBaTh COAEpKaHHUE

OCHOBOTIONIATAIOMINX ~ OWOJIOTMYECKUX TEOPHUH U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAaIMOHHOM, 3BOJIIOLIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YETIOBEKA.

I1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

OCHOBOTIOJIATa0IIMe OMONIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mennpensa, T. Moprana, H.W. BaBwioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuipl uX NpUMEHUMOCTH K YKHUBBIM
CHCTEMaM.

[1P6 5. IlpuoOpeTeHne ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO ITO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTUN: HAOTIOICHUS

Y OIMCAHHUS )KUBBIX CUCTEM, IPOLIECCOB U SBICHUMN; OPraHU3aLNU




MMOCJICACTBUI NCATCILHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIaJICTh HaBbIKAMU y4eOHO-UCCIIEI0BATEIbCKOM

U TPOCKTHOH JIEATENHHOCTH, HaBBIKAMH Pa3pelICHUS
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJlu3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y

€¢ peUICHHs, HAXOAWTh apryMEHTHl HJs JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3aJaBaTh MapamMeTpbl U KPUTEPUU
pelICHHUS;

- aHAJIM3UPOBATh IMOJYYCHHbIE B XOJE pELICHUs 3aJauu
pe3yNbTaThl, KPUTUYCCKU OIICHUBATh HX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUTAH PEIICHHS IPOOJIEMBI C YUETOM aHAIN3a
UMEIOLTNXCSA MaTEepUaTIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
oOuacrei;

- BBUIBHTaTh HOBBIC WJICH,
MOJIXO/IBI U PEIICHUS

npeajaratb OpUTrHHAJIbHBIC

U TIPOBEACHHS OMOJOTUYECKOTO OKCIEPUMEHTA, BBIIBUKCHHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIy HCCIEAYEMbIMU
BEJIMYUHAMU, 00BsICHEHUS MOJTY9€HHBIX pe3yNIbTaToB
u (GOpMyIUPOBAHUSA BBIBOJOB C HCIOJB30BAHUEM HayYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

I[TIP6 6. CdhopMHPOBAaHHOCTL YMEHHsI BBIICIATH CYIIECTBCHHBIC
NpU3HAKA  BHPYCOB, KIETOK  TPOKAPHOT U  DYKApHOT,
OJIHOKJICTOYHBIX U  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1eH030B M IKOCHCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEIIECTB W TNIPEBpAIICHHs] SHEPruu B KIETKe, (OTOCHHTE3a,
IUTACTHYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHUS, Pa3BUTHUS U Pa3MHOKCHUS,
MHAMBUAYAIBHOIO Pa3BUTHsI OpraHu3Ma (OHTOreHesa), 0opbObI 3a

CYIIECTBOBAaHHE, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMA,
NPUCIIOCOOJICHHOCTH OpPTaHW3MOB K CpeAe OOHWTaHUs, BIMSHUS
KOMITOHEHTOB  9KOCHUCTEM, aHTPONIOTEHHBIX  HM3MEHEHUH

B DKOCHCTEMaxX CBOCIl MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB M MPEeBpaIleHHe YHeprun B buocdepe.

ITP6 7. CdopMHpPOBAHHOCTh YMEHHUS NPUMEHSATh IOJIYy4YEHHBIE
3HAHUS U OOBSACHEHHs] OMOJIOTUYECKUX MPOIECCOB U SIBICHUM,
JUTSI IPUHSATHUS MPAKTUYECKUX PEIIeHU B TIOBCETHEBHOM KU3HU

C uenblo obecriedyeHHs OE30MaCHOCTH CBOErO 3J0POBbSl U
3JI0POBbsI OKPY’KAIOLIMX JIFOAEH, COOIIOACHUS 310pOBOro oOpasa
’KM3HH, HOPM TPAMOTHOTO TIOBEZICHUS B OKPYKAIOIIEH MPUPOTHON
cpefie; MOHMMaHue HEOOXOAMMOCTH UCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTHH Il palMOHAIBHOTO
IPUPOJIOTIOIB30BAHMUA.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS peniaTh OMOJOTUYECKHE
3aJ]auu, COCTABJIATh TEHOTUINYECKHE CXEMBbI CKPEIIUBAHUS

JUIS pa3HBIX THIIOB HACJEIOBaHWS TPHU3HAKOB Y OPIraHWU3MOB,
COCTaBJIATh CXEMBI MEPEHOCA BEIIECTB M SHEPTHH B dKOCHCTEMax
(mernu MUTaHYSL, TUIIEBIC CETH).

ITP6 9. CdopMupOBaHHOCTH YMEHHH KPUTHYECKH OLEHUBAThH
uHbOpMANHI0  OHMOJIOTUYECKOTO  COJIEPXKAHMsSI, BKIIOYAIOUIYIO




TICEB/IOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOoM  MHGOpMaNUKM, HAyYHO-TIOMYJSAPHBIE MaTepHalibl);
MHTEPIPETHPOBATH THYECKHE aCTIEKTHI COBPEMEHHBIX
UCCIeIOBaHUM B OWOJIOTMM, MEAHUIMHE, OHOTEXHOJIOTHH,
paccMaTpuBaTh  INIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOIEMBI
COBpPEMEHHOCTH, (OpMHpPOBaTHL IO OTHONICHUIO K HHUM
COOCTBEHHYIO TIO3HIIHIO.

ITP6 10. ChopMupoBaHHOCTH yMEHHUH CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKON
uH(pOpMallMd U3  HECKOJIBKUX  HCTOYHHUKOB,  T'PaAaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpelIcTBa  IIOMCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U MH(POpPMAIMOHHbIE
TEXHOJIOTHH TUIS
BBIMIOJTHEHUST  3a/1a4
npodeccnoHaIbHON
JeSITEIbBHOCTH

JIMYHOCTHBIE PE3YNbTAThl JOJKHBI
[EHHOCTH HAYYHOTO ITO3HAHHS:
-c(hOpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOMN
NOPaKTUKH,  OCHOBAaHHOIO  Ha  JUaJore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO mecTa
B IIOJIMKYJIBTYPHOM MHUDE.

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajieHne YHUBEPCAIbHBIMU y4eOHBIMU TO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

OTpaXaTb B YaCTH:

- BJaJeTh  HaBBIKAMU  TMOJYy4YeHHUS  HUHPOpMAIUU
U3  WCTOYHUKOB  Pa3sHbIX  THUIIOB,  CaMOCTOSATEIBHO
OCYUIECTBIIATH MIOKCK, aHaJIn3, CUCTEMATU3ALINIO

U MHTEPIpPETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIGHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh WH(pOpMAIUH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIILHO-3TUYECKUM HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUIM O MECTE U POJIM OHUOJIOTUN

B CHUCTEME HAY4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTHU
YeJI0BEKa JJISl PeIIeHNUs )KU3HEHHBIX ITPOo0IIeM.

[1P6 7. CdopMHpPOBAaHHOCTH YMEHHUS TNPUMEHSATH IOJIYYCHHBIC
3HaHUS U1 OObACHEHMs] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM,
JUISI IPUHATHUS IPAKTUYECKUX PEIICHUHN B IOBCETHEBHOM KU3HU

Cc 1uenplo oOecrieyeHHs O€30MaCHOCTH CBOEro 370pOBbi U
3I0POBBSI OKPYKAIOIIUX JIIOACH, COOJIIOICHHs 30pOBOTO o0pasza
’KU3HU, HOPM I'PaMOTHOTI'O NTOBEACHUSI B OKPYKAIOIIEH TPUPOAHON
cpelie; MOHMMaHUE HEOOXOUMOCTH HCIOJIb30BAHUS JOCTUKEHUM
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MPUPOIONOIB30BAHUS.

ITP6 10. CdopMupoBaHHOCTb YMEHHMH CO3/1aBaTh COOCTBEHHBIE
MIMCbMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE OMOJIOTMYECKOU
uHpOpMAallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. DddexTrBHO
B3aUMOJIEMCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaHjie

JIM4YHOCTHBIE PE3YJIbTATBl JOJIKHBI OTpPA’XaTb B YaCTH:

OECHHOCTH HAY4YHOro II03HaHHA: OCO3HAaHWC LEHHOCTHU
HaquOﬁ JACATCIIBHOCTH, T'OTOBHOCTD OCYHICCTBJIATDH
IMPOCKTHYIO n HCCICI0BATCIIBCKY IO JCATCIIBHOCTD

WHIUBUAYAJBHO U B T'PYIIIIC.

[TP6 5. IlpuoOpeTreHue ombiTa MPUMEHEHHUS OCHOBHBIX METOOB
HAay4YHOTO MO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUN: HAOTIOIEHUS U
OIMCAHMS )KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHu3aluu U
MPOBEACHUST  OMOJOTUYECKOTO  DKCIIEPUMEHTA,  BBIABUKCHUS
TUIIOTE3, BBIABJICHUS 3aBUCUMOCTH MEXKIY HCCIEITYEMbIMHU




MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXaTh:
OgnageHue YHUBEPCaTbHBIMHU KOMMYHHUKATUBHBIMU
JECUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaH/HON

Y UHIUBUTyJIBHOU PaOOTHI;

- IIPUHUMATH Leau COBMECTHOU JEATECIIBHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIKCHHMIO. COCTaBIATh IJIaH  JICMCTBHIA,
pacupenensaTb poiad € YYETOM MHEHUW YYacCTHUKOB

00CyK/J1aTh pe3yJIbTaThl COBMECTHOM pabOThI

BEJIMYMHAMU, OOBSICHEHUSI IT0JIyYEHHBIX PE3YJIbTATOB
U (QopMyIupoBaHMs BBIBOJAOB C HCIIOJIB30BAaHUEM Hay4HbIX
IIOHATUM, TEOPUI U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHCHHIO
OKpYXaroIein
cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUU
KJIMMaTa, TPUHIUITBI
OepexINBOTO
IIPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JluyHOCTHBIE pe3yNbTaThl JOJKHBI OTpPa)kaTb B YAaCTHU:
OKOJIOTUYECKOTO  BOCHHUTAaHUSA: -  CHOPMHPOBAHHOCTH
3KOJIOTUYECKOU KYJIbTYpPbl, IOHUMaHUE BIMSHUSA COLMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOIHOM

U COLMATbHON Cpeibl, OCO3HAHUE III0OATBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUJIJAHUPOBaHUE M  OCYLIECTBIECHHE  JIEUCTBUH B
OKpYXAaIOIIEe Cpelie Ha OCHOBE 3HAHUSA €€ YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKaroIleH Cpeae;

- yMEHHE IPOrHO3UPOBATh HeOJIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUH,
IpeoTBpallaTh UX;

- pacllMpeHHe OIbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- NOHMMaTh U MCHOJB30BaTh MPEUMYILIECTBA KOMaHIHOMN
Y MHIUBHIyaJIbHOM paboThI;
-  OpUHUMATh  1IelU

IMPUHOCAIINX BpPECA

JEATEIbHOCTH  AKOJIOTHYECKOM

COBMECTHOM ACATCIIBHOCTH,

ITP6 5. IIpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HaHUS, UCIIOJIb3YEMbIX B OMOJIOTUN: HAOJIIOIEHUS

1 OIHMCAHMS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3alun
U TPOBEJCHUS OWOJIOTHYECKOTO JKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXKJIY HUCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHUSI ITOJIyYEHHBIX PE3YJIbTaTOB

u (GOpMYyIUPOBAHUSA BBIBOJIOB C HCIOJIB30BAHHEM HaYYHBIX
MIOHATUI, TEOPUI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIJCNATH CYIIECTBEHHBIE
NpU3HAKW  BHUPYCOB, KJIETOK TMPOKApHOT U  DYKapHuoT;
O/JIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoleHO30B U 3KOCHCTEM; OCOOEHHOCTH IpPOLECCOB OOMEHa
BEIIECTB M TPEBpaLIeHHUs OHHEPrUU B KIETKe, (POTOCHHTE3a,
IUIACTUYECKOTO Y DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, M€H03a, OIUIOAOTBOPEHUS, Pa3BUTHUS U Pa3MHOXKCHMUS,
MHAUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CYLIECTBOBaHHME, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBaHMUS,
MPUCTIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOMTaHMsI, BIMSHHS
KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX W3MEHEHUH!
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB M MIpeBpallleHle YHeprun B buocdepe.

I1P6 7. CdopMupOBaHHOCTb YMEHHUS MPHUMEHSATH IOJTYy4YEHHbIE
3HaHUS Uil O0bACHEHHsI OMOJIOTMYECKUX MPOLIECCOB U SIBICHHM,




OpraHU30BBIBAThH u KOOPJIUHUPOBATH NEeNCTBUA
0 €€ JOCTIKEHHUIO: COCTaBJIAThH IUIaH JCWCTBUIA,
pacupenensiaTb poiad € YYETOM MHEHUW YYaCTHUKOB

00CyXJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI

IJId NPUHATUA TMPAKTUYCCKUX peH_IeHI/Iﬁ B HOBCCHHGBHOﬁ KU3HU
C 1menbto obecreyeHuss OE30MACHOCTH CBOETO 370POBbS U
3JI0POBbSI OKPYKAIOIIUX JFOJEH, COOMIOCHUS 3I0pOBOTO 00pasa
’KU3HH, HOPM TPaMOTHOT'O TOBEICHHS B OKPYIKAIOIICH TPUPOTHON
cpezie; MOHMMaHHuEe HEOOXOIMMOCTH MCIOJIb30BAHUS JAOCTHIKCHHIMA
COBPEMEHHOM OHOJIOTMH M OHUOTEXHOJIOTHH IS PallMOHAIBHOTO
IPUPOJIOTIOIB30BAHHUS

[K 1.2.
Ocy1iecTBISITh
HOJITOTOBKY K
UCTIOJIb30BaHUIO
UHCTPYMEHTA u
OCHACTKH TUTSI
paboThI Ha
TOKapHBIX CTaHKaX C
POTPaMMHBIM
yIpaBlIeHUEM B
COOTBETCTBUU c
MOJTy9eHHBIM
3alaHueM (BKIIOYast
W3TOTOBJICHHE

npoOHON JeTanu |
KOHTPOITh
apaMeTpoB)

TOTOBHOCTh K TpPYAY,
Tpynoiooue;

- TOTOBHOCTh K aKTUBHOU JESATECIHLHOCTH TEXHOJIOTHICCKON U
COLIMAJIBHOM HAIpaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,

OCO3HAHUE ILECHHOCTH MAaCTCPCTBA,

IUTAHUPOBATh W CAMOCTOSITEIPHO  BBINOJIHATH  TaKyHO
JESITCIIbHOCTD;

- HWHTEpeC K pa3muHbiM cdepam npodeccnoHaTBHON
JESITCIIbHOCTH,
BJIAJCTh  HABBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOW U
MPOCKTHOM JIEATEIIbHOCTH, HABBIKAMHU Pa3peIICHUs MPooIIeM;
- BBIBIATH  NPUYMHHO-CIECACTBEHHBIE  CBSI3U U
AKTyaJIM3UpPOBaTh 3a/1ady, BBIBUTATh TUIIOTE3y €€ PEIlIeHus,
HAXOJWTh JUTST

YTBEPKJICHHM, 3aaBaTh NapaMeTPbl U KPUTEPUU PEILCHNUS;

apTyMEHTBI IOKa3aTelIbCTBA  CBOMX
- aHaJ'II/ISI/IpOBaTB HOJ'IY'-ICHHI)IG B XOoae peHIeHI/IH 3a1a4u
pGSYJ'II)TaTLI, KpHTquCKH OIICHUBATh HUX I[OCTOBepHOCTI),
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTb TIEPEHOCHTh 3HaHUS B T[IO3HABATEIbHYIO U
MPAKTHUYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeTb WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0Jacrei;

- BbIABUI'aTb HOBBIC MHJECH, Hpe)maraTb OpI/IFI/IHaJ'IBHI)Ie

MoAXOJbl U PCHICHU A,

c(hOpMUPOBAHHOCTH YMEHHI KPUTHUYECKH
nH(pOpMaLIKIO0 OMOIOTUYECKOTO COJIEPKAHUS,

OLICHUBATh

puoOpeTeHne OIbITa MPUMEHEHHUS] OCHOBHBIX METOJI0B HAyUYHOT'O
MTO3HAHMSI, UCIIOIb3YEMbIX B OMOJIOTHH: HAOIIOICHUS U OTTUCAHUS
JKUBBIX CHCTEM, MPOLIECCOB M SBICHUN; OpraHu3aluud U
MPOBEACHUS ~ OMOJOTHYECKOTO  DKCIIEPUMEHTA,  BBIABUKCHUS
TUIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXKIY HCCIEILYEMbIMU
BEIMYMHAMHU, OOBSICHCHHMS  TIOJYYCHHBIX  PE3yJIbTaTOB U
dbopMmynupoBaHUsi BBIBOJAOB C  HCIIOJIB30BAHMEM  HAYYHBIX
MOHSITUM, TEOPUN U 3aKOHOB
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- TOTOBHOCTh K CaMOpa3BUTHIO, CAaMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIQJICHUE HaBBbIKAMH yueOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM JIEATEIIbHOCTH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOMN JUCIATIIIMHBI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Bun yueOHo# padoThI O0bem B yacax
O06beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 80
B T.4. B (hopMe NPAKTHYECKO# MOATOTOBKH 12
OcHoBHoOE coJep:kaHne 60
BT. U..

TEOPETHYECKOE 00yUeHHe 42
MPAKTUYECKHUE 3aHATUS 16
nabopaTopHbIE 3aHATHS 2
OcHoBHOE coepKaHue 60
IIpodeccuonanbHO OPpEHTHPOBAHHOE cojlep:KaHMe (CO/lep:KaHue 12
NMPUKJIATHOTO MOYJIAA)

Kouncyabranumn 4
IIpoMe:kyTouHasI aTTeCTALMS - IK3aMeH 4




2.2. TemaTn4yecKuii IJIaH U COJePKAHHUE TUCHUILINHBI

dopmMupyembie
HaumeHoBaHue Conep:kanue y4yeOHOro Marepuasia (0CHOBHOE M IPO(ecCHOHAJILHO OPUEHTUPOBaHHOEe) | O0bem KOMIIETCHIMH
pa3aesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB
1 2 3 4
OcHoBHOE coJepKaHue
Pa3znei 1. buosiorus kak Hayka. 7KuBble cCHCTeMbl U MX OPTraHU3alMs 2
Tema 1.1. Copepxanne yueOHOro Marepuasa
buonorus buonorus — Hayka o »xuBoi npupoze. CBsi3u OMOJIOrMU ¢ OOIECTBEHHBIMU, TEXHUUECKUMH U
B CUCTEME HayK. JPYTUMHU €CTECTBEHHBIMU HayKamH, QHIOCOPHEH, pEIUTHEN, STUKON, SCTETUKON U TPaBOM. 1
OOmas Ponp Ouonorun B (QOpMHUPOBAHMM COBPEMEHHOW HayyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKUX HayK.
KU3HU Mertonbl Mo3HaHUS KUBOM NMpHUPOIbI (HAOIIOAECHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).
JXussle cucteMsl (GMOCHCTEMBI) KaK MpeaMeT u3ydeHus 6uonoruu. OTanyuue >KUBbIX CUCTEM 1
OT HeOpraHu4eckou nmpupoipl. CBOMCTBa OMOCUCTEM U UX Pa3HOOOpa3ue.
YpoBHu OpraHu3aluu ouocucrem: MOJIEKYJISIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - TI'€OLEHOTUYECKUN),
O6uochepHbIi
Pa3znen 2 Xumuyeckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. Copneprkanue yueOHOro MaTepuaa 1
XUMHUYECKUH cOCTaB | XUMHUYECKUN COCTaB KJIETKH. XMUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIIEMEHTHI.
KJeTku. Bona Bonga um muHepanbpHble BemecTBa. DYHKIIMM BOJBI U MHUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [TonnepkaHue 0cMOTHUYECKOTO OanaHca
BeIICCTBA [IpakTHueckoe 3aHsaTHe 1
Ne 1 «buonormyeckass pojb MHUHEPAIbHBIX BELIECTB B OOECHEUEHUHU >KU3HEIEATEIBHOCTH
OpPraHU3MOB, MTPOSIBICHUS AUcOaIaHCa MUHEPAIbHBIX 3JIEMEHTOB)»
Tema 2.2. Copneprkanne yaeOHOro MaTepuana
buonornuecku benku. CoctaB u ctpoeHne 0eaKoB. AMUHOKHCIOTE — MOHOMEpPHI OenkoB. HesameHumble u
Ba)KHBIE XMMUYECKHE | 3aMEHUMbIE AMUHOKHMCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM 1
COCIMHEHMUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHASA M YETBEPTHYHAsI CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buonormyeckue ¢yHkuun OenkoB. DepMeHTHl — OHOJOTHYECKHE
Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunbl. Otanunst pepMEeHTOB OT HEOPraHUYECKHX KaTaalu3aTOpPOB. OK-04
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VYrneBoasl: MOHOCaxapuabl (TIIIOK03a, pubo3a U Je30Kkcuprbdo3a), aucaxapuabl (caxaposa,
JaKTO3a) M MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJUitoiio3a). buonorndeckue QyHKIUH
yraeBofoB. Jlumuael:  Tpuriamuepunsl, Qoconunuasl, crepouasl. [uapoduibHO-
ruapogoOHbie cBoiicTBa. buonornyeckue ¢ynkuuu nunuao. CpaBHEHHE YTIJIEBOJIOB,
OENKOB W JIMIUAOB Kak MCTOYHUMKOB »Hepruu. Hyxneunosbie kuciotsl: JJHK nm PHK.
Hyxneotuapl — MoHOMEpHI HYKJIEMHOBBIX KHCIOT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenne u
¢ynkuuu PHK. AT®: ctpoenne U QyHKIUU

JlaboparopHble 3aHATHS

No 1 «Onpenenenue Butamuaa C B MPOYyKTaX MUTAHUSDY
«Onpenenenre HaJIUYKs KpaxMalia B MPOAYKTaX MUTAHUS

Tema 2.3.
CtpyKTypHO-
(byHKLIMOHATIbHAS
OpraHu3aius KIeToK

Cogepxanue yueOHOro Marepuasa

[{uTonorus — Hayka o kiietke. KiietouHas Teopusi — mpuMep B3aUMOACHCTBUS UeH 1 (PakToB
B HAyYHOM I1I03HAaHUU. MeTObI U3yUEHUs KIETKH.

Knerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHyTas Hapy>KHas
memOpaHna, mosiekynbl JIHK kak reneruueckuil anmnapar, cucteMa CUHTe3a Oelka.

Tumbl  KIETOK: JyKapHOTHYECKass W  MpokapuoTudeckas. (OCOOCHHOCTH  CTPOCHUS
npokapuoTuyeckoi kierku. Kierounass crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOU U IrpuOHON Ki1eTku. [loBepXHOCTHBIE
CTPYKTYpPbl KIJIETOK— KJIETOYHAs CTEHKa, IJIMKOKalIMKC, MX (yHKuuu. Ilnazmatnueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKIIUH.

[utoniasma u ee opraHounasl. OpgHomemOpaHHble opraHoujsl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1omyaBTOHOMHBIE OPraHOWBI KJIETKH: MHUTOXOHJPHUM, IUIACTHJIBIL.
[Tponcxoxaenne MUTOXOHApUM M TwiacTHl. Buael mimactun. HememOpaHHBIE OpraHOW[IbI
KJIETKUA: pPUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KIYTHUKU. DyHKIUU
OpPraHoOuJOB KJIETKH. BrirtoueHus.

Anpo — perynstopHblil 1IeHTp KieTku. CTpoeHue sapa: siaepHas o0ojiouKa, KapuoIlia3Ma,
XpOMAaTHH, SAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE

JlaGopaTopHble 3aHITHS

Ne 2 «Ctpoenue kieTku (pacTeHusl, )KMUBOTHbIE, TPUObI) U KJIETOYHbIE BKJIIOUEHUS (Kpaxmal,
KapOTHHOM/IBI, XJIOPOILIACTBI, XPOMOILIACTHI)»

«/3yueHue CTpoeHUsl KJIETOK pacTeHHH, )KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U UX ONMCAHUE»

Paznen 3. ZKuznenesteJIbHOCTD KJIETKH

Tema 3.1.

\ Copepxanue yueOHOTro MaTepuaa

OK-01, OK-02,
OK-04
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OOMeH BellecTB
U TIpEBpaIleHNE
SHEPIUU
B KJIETKE

OOMeH BemIecTB, WM METa00au3M. AcCUMMIIALHS (TUIACTHYCCKUH OOMEH) M JTUCCUMUISIINS
(9HEepreTUdecKnii 0OMEH) — JIBE€ CTOPOHBI €IUHOTrO Tpollecca Meradboiau3Ma. Poib 3aKoHOB
COXpaHEHHUs BeUIeCTBa U HHEPrUM B MOHMUMAaHMM MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOHBIA U TeTepoTpodHbIA. Poib (epMEHTOB B OOMEHE BEIIECTB M MPEBPAICHUH
sHepruu B KieTke. DorocuHte3. CBeroBas u TemHOBas (a3wel (orocuHTeza. Peakium
dotocunTe3a. IpPexkTuBHOCTL hoTOCHHTE3a. 3HAYCHHE (POTOCHHTE3a JUIsl KU3HHU Ha 3emIie.
BnusiHue ycnoBwmii cpenasl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0 MPOAYKTHBHOCTH Y
KyJIbTYPHBIX pacTeHHH. XeMOCHUHTE3. XEMOCHHTE3UpylIlue OakTepuu. 3HadeHHE
XEMOCHHTE3a JJIs KHU3HU Ha 3emiie.

DHepreTHdecKkuii 0OMEH B KJIeTKe. PaciericHre BEnecTB, BBIICICHUE U aKKYMYJTHPOBAHHE
SHEPruu B KIJIETKE. JTambl SHEpreTudyeckoro oomena. ['nukonu3. bpokeHue u ero BUBIL.
Kucnoponnoe okucienue, wim kieTodHoe apixanue. OxucnurensHoe (pocoprmupoBaHue.
O} PexkTUBHOCTD SHEPreTHIECKOro oOMeHa

Tema 3.2.
Buocunres Oenka

Cojepkanne ydeOHOro Marepuana

Peakiun matpuuHoro cuHre3a. [eHermueckas wuHpopmamms wu JHK. Peammzanus
FeHETUYECKON MH(OpPMAIHU B KIIETKE.

I'enernueckuii koa u ero cpoiictBa. Tpanckpunius — matpudHblil cunte3 PHK. Tpancisuus
— OwmocuHTe3 Oenka. Dtambl TpaHCsanuud. KomupoBaHue aMHUHOKHCIOT. Poie pubocom B
ouocuHTese OeKa

[IpakTHueckoe 3aHsTHe

No 2 «Pemenne 3aa4 Ha ONpeACIICHUEC ITOCIICAOBATCIbHOCTHU HYKJIICOTHIOB»

Tema 3.3.
Bupycsl

Cojneprkanne yueOHOro Marepuana

Hexknerounsie ¢popmbl xxu3uu — BUpychl. Mcropus otkpbsiTus Bupycos (. 1. VBaHnoBckuit).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOTO 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX U YeJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmmyHonedunnra yenoseka (BIY)
— Bo30yautenp CIIM/a. [TpoduiiakTuka pacnpocTpaHeHusi BUPYCHBIX 3a00eBaHUI

Pasznen 4. Pa3MHOKeHHE U HHAUBUAYAJIBLHOC PAa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKHA

Cojepkanne y4eOHOro Matepuana

KneTounslii 1WKI, WM KU3HEHHBIA WK KiIeTku. MHTtepdaza u wmuto3. [lIporecchr,
nporekaronue B uurepdaze. Pernkanus — peakuus matpuunoro cunrteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHUII. [IUTUIONAHBIN U TalJIOUIHBIA XPOMOCOMHEIE
HaOOpbl. XpOMaTHIbI.

HI/ITOHOFI/I'—IGCKI/IG OCHOBBI PAa3SMHOXCHUA W HWHIAWBUIAYAJIBHOI'O PAa3BUTHUA OpPraHMU3MOB.

OK-01, OK-02,
OK-04
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Jenenune knerku — muto3. Craguu murtosa. IIponeccsl, npoucxoasdiue Ha pa3HbIX CTaauAX
MUTO3a. bronornueckuii cmpicn MuTo3a. IIporpaMMupyemast ru0enpb KISTKH - allonTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpTaHU3MOB

Conepkanue yueOHOro MaTepraia

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojosoe. Buasl 6ecronoro pa3MHOXKEHUS:
JieJIeHHE HAJBOE U MIOYKOBAHUE OJHO U MHOTOKJIETOYHBIX, CIOPOOOPA30BaHUE, BETCTaTUBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYCHUE JUIs CEIECKLUH.
[TonmoBoe pa3mHOXeHHE, ero oTIHyHs oT Oecnonoro. Meio3. Craaun meiiosa. Ilpomeccsr,
IIPOUCXOAIINE Ha CTaausAX Mero3a. [loBenenne XxpoMocoM B Melo3e.

Kpoccunrosep. buonornueckuii CMbICI M 3HAadyeHHE MeHo3a. l'ameroreHe3 — mpouecc
00pa30BaHUs IOJOBBIX KJIETOK Yy >KUBOTHBIX. II0JIOBBIE Kene3bl: CEMEHHUKH U SUYHUKH.
OOpa3zoBaHrue M pa3BUTHE IIOJOBBIX KIETOK — ramer (CHepMaro30uj, SHIEKIeTKa) —
cnepmaroreHe3 M ooreHe3. OCOOEHHOCTM CTPOEHHUS SAHLEKIETOK U CIIEPMAaTO30UI0B.
OmonorBopenue. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Cogepxanue yueOHOro MaTrepuasa

NuauBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTreHe3). DTambl
SMOpPHOHAIILHOTO PAa3BUTHUS Yy IMMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TaCTPYIISIIHS,
opranoreHe3. [locToMOpuoHanIbHOE pa3BuTHE. THIBI TOCTIMOPUOHAIBHOTO Pa3BHUTHS:
psiMOe, HENPSAMOE (JIMYUHOYHOE).

Bnusinue cpeibl Ha pa3BUTHE OpPraHU3MOB; (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
ypoxactBa. Poct u pasButHe pacteHuid. OHTOreHe3 LBETKOBOI'O pAcCTeHHUs: JABOHHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaJIMU PAa3BUTHUS

IIpakTrueckue 3aHATHS

Ne 3 «Mudexnmonnsle 3a0601€BaHus U SMUAEMHUH B HCTOPUU YETIOBEUECTBAY.
Ne 4 «BakuuHanys Kak mpouiIakTuka HHPEKIMOHHbBIX 32001eBaHUI»

Paszpnen 5. HaciiencTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
Haclle/I0BaHUs

Copepxanne yueOHOro MaTepuana

[Ipenmer u 3agaum reHeTUKH. Posib UTONIOTMK U 3MOPHOJIOTMH B CTAaHOBJIEHUU T€HETHKH.
Bkiag poccuiickux M 3apyOeKHBIX YUY€HBIX B Pa3BUTHE TE€HETHKH. METOJbl T'€HETHKHU
(ruOpUIONOTUYECKUH, UTOTEHETUYECKUH, MOJEKyJIsIpHO-rTeHeTHuueckuil). OCHOBHBIE
TE€HETUYECKUE MOHATHUSA. [ eHeThUecKas CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKPEILMBaHUM.
3aKOHOMEPHOCTH HACJIENOBAaHUS IPU3HAKOB, YCTAaHOBICHHBIE I'. Mennenem.
MoHorubpuaHoe CcKpeluBaHue. 3aKoH €AMHO00pa3uss THOPUIOB MEPBOTO IOKOJICHHS.
[TpaBmiio noMuHHMpOBaHMS. 3aKOH paclIEIUIeHUs NpuU3HaKoB. ['MIOTe3a YMCTOTHI ramer.
[TonHOE M HenonHOe NOMUHUpOBaHME. JurnbpuaHoe ckpeluBaHHe. 3aKOH HE3aBUCHUMOIO
HacJIeJOBaHMsl Ipu3HaKoB. lluToreHeTnueckre OCHOBBI JTUTHOPHAHOTO CKpPEUIMBaHUSI.

OK-01, OK-02,
OK-04
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AHanuzupyolee ckpelmuBaHue. lcrnonb3oBaHME aHATU3HUPYIOIIETO CKPELIUBAHUSA IS
OIpeJIeNIeHUs] TEHOTUIIa 0CoOU

HpaKTI/I‘IeCKOG 3aHATUC

No 5 Pemenue 3amad Ha OINpeJeCeHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACJEACTBEHHBIX
NOPU3HAKOB TIPU MOHO-, JHW-, MOJUTHOPUIHOM M AHAIM3HUPYIOUIEM CKPEIIMBaHHH,
COCTaBJICHUE TEHOTUITHYECKUX CXEM CKPEIIMBAHUS
Ne 5 Pemenne 3amady Ha OIpenereHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB TIPU MOHO-, [JIH-, TMOJUTHOPUIHOM H aHAIM3UPYIONIEM CKpPEIIMBAaHUH,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2. Cojeprkanne y4eOHOro Matepuaa
Cuemiennoe CueruienHoe HacienoBanue TmpuszHakoB. PaGora T. Moprana 1o cuenjgeHHOMY
HacJe/I0BaHHE HAacJelI0BaHUIO TIeHOB. HapylieHue cuenjeHuss TeHOB B pe3yJbTaTe KpPOCCHUHIOBEpA.
IPU3HAKOB XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.
I'enetnka moma. XpoMOCOMHOE OMNpEeeiIeHUE MoJia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTrHble U rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpU3HAKOB, CLEIJIEHHBIX C
10JIOM
[IpakTrueckoe 3aHsTHE
Ne 6 Pemenue 3amau Ha ompeelieHUE BEPOATHOCTH BO3HUKHOBEHHS HAcE€ICTBEHHBIX
IPU3HAKOB TMPU CLEIUICHHOM HACJIEJOBAaHUHU, COCTABIICHHE TE€HOTHUIIMYECKUX CXEM
CKpEIIMBAHUS
Tema 5.3. Copneprkanue yueOHOro MaTepuaa
3aKOHOMEPHOCTH N3menunBocTh. Bupl N13MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpesbl B
U3MEHUYUBOCTH HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEepUCTHKAa MOAM(PUKALMOHHOW H3MEHYHMBOCTH.

BapuauunonHsslil pax v BapuannoHHas Kpuas. Hopma peaknuu npusHaka. KonndecTBeHHbIE
U KauyeCTBEHHblE MpPHU3HAKM M HX HopMa peakuud. CBoiicTBa MOIUPHUKAIIMOHHON
U3MEHYHUBOCTH.

HacnencrBeHHas, WM TEHOTUNUYECKas W3MEHYMBOCTb. KoMmMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u 1MoNoOBOM mpolecc — OCHOBa KOMOMHATHBHON HW3MEHYMBOCTU. MyTalvoHHast
u3MeH4nBOCTh. Kitaccudukamuss MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTra u
OpUYMHBL  MyTanuil. MyTareHnble  ¢akTopbl. 3aKOH TOMOJIOTMYECKHUX pSIOB B
HACJIEACTBEHHON U3MEHYUBOCTH
H. . BaBuiiosa

HpaKTI/ILIeCKOC 3aHATUC

No 7 Pemenne 3amad Ha ONpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MIPU3HAKOB NPU PA3JIMYHBIX TUIAX B3aMMOJICHCTBHSI T'€HOB, COCTABJICHHE T'€HOTUIIMYECKUX
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CXCM CKPCIIHMBAHUSA

Tema 5.4.
T'eneTuka uenoBeka

Copepxanue yueOHOro Marepuasia

I'enetuka wyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIBI TEHETUKH YEJIOBEKa:
FeHEAJIOTHYCCKUM, OJIM3HEIOBBIA, ITUTOTCHETUYECKHH, OMOXMMHUYECKHH, MOJICKYJISIPHO-
reHetuyeckuii. COBpEeMEHHOE OIpEEICHHE TEHOTHUIIA: MOJHOTEHOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIIMPOBaHKE, B TOM unciie ¢ momompto [11[P-ananu3a. HacinencTBennbie 3a0oeBanms
YelOBeKa: TeHHbIe OO0Je3HU, OONE3HW ¢ HACIEACTBCHHOH MPEApaciooKEHHOCTHIO,
XpOMOcOMHBIe 0osie3HH. CoMaTHYECKHE U TreHepaTUBHbIC MyTalui. CTBOJIOBBIE KIIETKH.

[Tpunuunel  310poBOrO  00pa3za JKWU3HHM, JAWArHOCTUKH, MNPOPHIAKTUKUA U  JICYCHHS
FEHETUYECKUX  OoJne3He.  MeIUKO-TeHEeTHYeCKOe  KOHCYJbTHPOBAHME.  3HAYCHHUE
MEAMIMHCKOW TEHETUKHM B MPEIOTBPALICHUH W JIEYCHHH TEeHETHYECKHX 3a00JIeBaHMiA
YyeJioBeKa

HpaKTI/IqCCKOG 3aHATUC

Ne 8 «CocraBieHue 1 aHalIu3 POAOCIOBHbIX YEJIOBEKa»

Pa3znea 6. DBoaronuon

Has OHO0JIOru s

Tema 6.1.
DBOIIOIMOHHAS
TEOpHs
U €€ MECTO
B OMooruu

Cogepxanue yueOHOro Marepuasa

[IpeanochlIku BOSHUKHOBEHHUS BOJIIOIIMOHHON TEOpUU. DBOJIIOIMOHHAS TEOPUs U €€ MECTO
B Ouonoruu. BriusHHE SBONIOIMOHHON TEOpUM HA pPa3BUTHE OWOJIIOTUM U APYTUX HAYK.
CauzerenbcTBa 3BoIOIMH. [laeoHTONOrHUECKHE: 1TOCIIEIOBATEILHOCTD MOSBJICHHS BUOB B
MAJIEOHTOJOTUYECKON JIETOMUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue dayH u Gprop MaTEpUKOB U OCTPOBOB. IMOPHOIOTUUECKHE: CXOACTBA U PA3TUIHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJOTUYHBIC, PYJIUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPTaHU3MOB.

OpomrormonHas Tteopus Y. Jlapeuna. Ilpenmochiikd BO3HUKHOBEHHUS JapBHHU3MA.
JBmKymye Cuiabl HBOMIOIMU BUAOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHUE TIPH
OTPAaHMYEHHOCTH PECYpPCOB, HeomlpeaeneéHHas H3MEHYMBOCTh, O0ph0Oa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copepxanne yueOHOro MaTepuaa

Cunrernueckas teopus 3Boitonuu (CTD) u e€ ocHOBHbBIE MOJOKEHUSA. MUKPOIBOIIOLHS.
[Tonynsauus Kak equHUIA BUIA ¥ 3BOJIIOLUY.
JBuwxkyume cuibl ((hakTOpbl)3BOJIIOLMMU BHJIOB B MpHponae. MyTalMOHHBIA mpolecc U

OK-01, OK-02,
OK-04
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KOMOWHATUBHAsE HM3MEHUYMBOCTh. [lomynsimoHHbIe BOJHBI W Jpeld reHoB. M3omsauus u
MUTpaLus.

EcrecTBeHHBI 0TOOp — HANpaBISIOMUN (aKTOp IBOIOIHUA. DPOPMBI €CTECTBEHHOTO 0TOOPA.
[TprcnocoOaeHHOCTh OPraHu3MOB Kak pe3yJsbTaT 3Bosouuu. [IpuMeps! npucnocoOneHuit y
opranu3MoB. Apomopdo3bl U uauoanantanuu. Bux u Bugoobpasosanue. Kpurepuu Buaa.
OcHoBHBIE (OpMBI BH1000pa30BaHMsl: reorpaguueckoe, 3K0JI0rHYECcKoe

Tema 6.3.
Makpo3BoJronust

Conepkanue yueOHOro MaTepraia

MakposBomonus. Dopmbl  3BoMOLMU:  PHUIIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napajuienapHasi. HeoOpaTuMocCTh 3BONIIOLIMU

ITpakTrueckoe 3aHsATHE (Ha BBIOOP MPENOo aBaTelis)

Ne 9 «CpaBHeHue BHIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHION
win «Onuca"ye Npucnoco0IEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOI'O XapaKTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie

Tema 7.1.
3apoxeHue
Y pa3BUTHE KU3HU

Cojepkanne ydeOHOro Marepuana

JloHay4HbBIE NpEACTaBIEHUSA O 3apOXKIECHUU XU3HU. HaydHble T'MIIOTE3bl BO3HMKHOBEHMS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckas 3BOIoLuUsA. AOMOreHHbIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XuMHueckoi sBoitouuu. HawanbHble 3Tanbl Ouosormyeckoil sBosouuu. I'mnoresa PHK-
mupa. dopmupoBaHre MEMOpPaHHBIX CTPYKTYp W BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBble
KJIETKH 1 UX dBOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM M nepuogam. Karapxei. Apxeiickas U NpoTepo30iicKas
apbl. [laneosolickas spa u e€ mnepuojbpl: KeMOPHICKUM, OPIOBUKCKHM, CHIIYyPUUCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NepMCKH. Me30301cKas opa U €€ NEepUoAbl: TPUACOBBIN,
IOpCcKUii, MenoBoW. KaitHo30Mckass 3pa W €€ mNepuoibl: NaJCOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4e€CcKoro Mupa.

IIpoucxoxnenue
4eJI0BEKa —
AHTPOIIOrCHES

Cojnepkanne yueOHOro Matepuana

CucremMa OpraHM4YecKOro MHpa Kak OTpakeHHe HBoNolMHU. OCHOBHBIE CHCTEMATHUYECKHE
TpyNIbl OPraHU3MOB. XapaKTePUCTHKA KIMMaTa M TeoJIOTHIeCKUX mporeccoB. OCHOBHEIC
ATambl HBOJIOIHMHM PACTUTEILHOTO U KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHU H
JKUBOTHBIX. HOHBJ’IeHI/Ie, pacuBET U BEBIMUPAHUEC I'PYIIIT )KUBBIX OPTraHU3MOB.

DOBONIOIMS  YeloBeKa. AHTPOMOJOTUST Kak Hayka. Pa3BuTHe mNpeAcTaBIeHUNA O
MIPOUCXOXJICHUN dYeJloBeka. MeToabl W3ydeHHsl aHTporioreHe3a. CXOJCTBA W pa3IUIHs
YeloBeKa W KUBOTHBIX. CHCTEMaTHYeCKOe TMOJIOKEHHE 4YeloBeKa. JIBMXKYIIUEe CHIIBI
(dakTops) anTpomoreHe3a. HacnencrBeHHass W3MEHUYMBOCTh M E€CTECTBEHHBIH OTOOP.
OO6mecTBeHHBIH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYAQ, MBIIUICHHUE, PeUb

OK-01, OK-02,
OK-04

19



Tema 7.3.
OCHOBHBIE CTAIUU

Copepxanne yueOHOro Marepuasa

OcCHOBHBIE CTauud KW BETBH DJOBOJIOIHWH YCJIOBCKA: aBCTPAJIOIIUTEKH, YemoBek YMCHBIﬁ,

OBOJIIOIMH YenoBeKka | Yenoek npsaMoxoasuui, YenoBek HeaHIepTalbCKuil, YenoBEeK pa3yMHbI COBPEMEHHOIO 1
tuna. Haxolku nckomaemMbIX OCTaHKOB, BpeMs CYIIECTBOBAHMSI, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.
Yenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: €BpoIeouaHas (eBpasuiickas), HErpo-
aBcTpajioujiHas (dKBaTopuajbHasi), MOHTOJIOMJHAs (a3UaTCKo-aMepuKaHCKas). YepTsl 1
MPUCTIOCOOTICHHOCTH MPEICTaBUTENICH YEIOBEYECKUX pPAaC K YCIOBUSAM CYLIECTBOBAHMUS.
EnuHcTBO uenoBeueckux pac. Kpuruka pacuzma
ITpakTrueckoe 3aHsATHE (Ha BBIOOP MPENoaaBaTelis) 1
Ne 10 «Bpems u myTu paccesieHus 4eoBeKa 1o IIaHeTe»
win «[Iprcnoco01eHHOCTh YeoBeKa K pa3HbIM yCIIOBUSM cpebl. BiusHue reorpaduyeckoit
cpeapl Ha MOPGOJIOTHIO M (DU3HOJIOTHIO YEIOBEKA
Pa3zpnen 8. Opranusmsel M OKpykawuias cpeaa 4
Tewma 8.1. Cojepkanne ydeOHOro Marepuana
Okonorus DKoJorus Kak Hayka. 3alaqd ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJOTHUYECKUX UCCIIEJOBAHUM.
kak Hayka. Cpenbl DKOJOTUYECKOEe MUPOBO33PEHHE COBPEMEHHOro uesnoBeka. Cpenpl OOMTaHMSI OpPraHU3MOB: 1
KU3HU. BOJHAs, HA3€MHO-BO3/YyIlHAas, IIOYBEHHAs, BHYTPUOPIaHMW3MEHHAs. OKOJOTMYECKHE
DKOJIOTHYECKHUE dakropel. Krnaccuduxarus skonoruyeckux ¢(akTopoB: abMOTUYECKHE, OUOTHYECKHE H
(bhakTopbI aHTpoOTOTeHHbIe. J[eCTBHE HKOJOTHYECKUX (PAKTOPOB Ha OpraHuU3Mbl. AOMOTHYECKHE
(bakTOphl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust opraHu3mMoB K JeWCTBUIO abuoThyeckux (axtopoB. buonormueckue OK-01, OK-02,
put™bl. buotnueckue dakropel. Buasl OMOTHMUYECKMX B3aMMOJEHCTBHUNA: KOHKYpPEHIIHS, 1 OK-04, OK-07
XHUIIHUYECTBO. [TapasuTusm, MYTyaJu3M, KOMMEHCAJIU3M (KBapTHpPAHCTBO,
HaxJeOHMYECTBO), aMeHCAIN3M, HeUTpaau3M. 3HaueHne OMOTHYECKUX B3aUMOJIEHCTBUN AT
CYULIECTBOBaHMsI OPIraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tema 8.2. Copneprkanue yueOHOro MaTepuaa 1
DKOJIOrH4ecKHe OKOJIOTUYECKHE XapaKTEePUCTUKH momyasauud. OCHOBHBbIE IOKa3aTelad  IOMYJISIHU:
XapaKTEPUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, INPUPOCT, MUrpauus. JnHamuka
HOMYJISIIUI YHUCJIEHHOCTH MOMYJISIUK U €€ peryJsius
[IpakTnueckoe 3aHsATHE 1
No 11 «ITocu€Tt MIOTHOCTH MOMYJISIIAN pa3HbIX BUJIOB PACTEHHIN
Pa3nen 9. Coo0mecTBa H 3K0JOrH4eCKHe CHCTEMbBI 10 OK-01, OK-02,
Tema 9.1. ‘ Copneprkanue yueOHOro MaTepuasa OK-04, OK-07
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Coo0mecTBa
OpPraHU3MOB,
3KOCUCTEMBI

CoobmectBo  opranu3smMoB  —  Ouomeno3.  CrTpykTypel  OuoleHo3a:  BUIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E.
Dxosiorudeckue cucteMol (9kocuctembl). llonstue 00 »skocucreme u OHUOreOLIEHO3E.
@DyHKUMOHANbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEIYyLIEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBble nenu v cetd. OCHOBHBIE IIOKa3aTelNM HKOCHUCTEMbI: Omomacca,
OPOAYKIMS. DKOJIOTUYECKUE MUPAMUJbL: MPOLYKIUH, YUCIEHHOCTH, OMoMaccel. CBolicTBa
9KOCHUCTEM: YCTOHUMBOCTb, caMoperyJisinus, pazputue. Cykueccus

Tema 9.2.
[Ipupoansie
9KOCHUCTEMBI

Conepkanue yueOHOro MaTepraia

[IpuponHble HKOCHCTEMBI. DJKOCHUCTEMBI peKk U 03&p. OKOCUCTeMa XBOWHOTO WIH
IIHUPOKOJIMCTBCHHOTI'O Jeca. AHTpOHOFeHHI)IC OKOCHUCTEMBI. AFpO3KOCI/ICTCMI>I.
YpboskocucteMbl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM H
ypOo3kocucteM. buopa3zHooOpa3ue kak (GakTop YCTOMUMBOCTH 3KocucTeM. CoxpaHeHUe
OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riiodanbHast

IKOCHUCTEMA 3eMITH

Cojnepkanne y4eOHOro Matepuana

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouochepsl. XKusoe
BeuiectBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak TIJI00aJbHOM HSKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizsb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKHE IHKIBI D3JIEMEHTOB (yrjepoaa, a3oTa). 30HaJIbHOCTH OHOC]EpHI.
OcHOBHBIE OMOMBI CYIIIU

Tema 9.4. IIpodeccnonanbHO OpHEHTHPOBAHHOE co/lep:kaHHe (coAepKaHUe TPHUKJIATHOIO
Bnusiaue MOIYJIs1)
AQHTPOIOTEHHBIX YenoseuecTBo B Ouoctepe 3emin. AHTponoreHHsle u3MeHeHust B 6uocgepe. ['mobanbHble
¢bakTOopoB Ha sKosiornyeckue mpobnembl. CocyliecTBOBaHME MNpUPOAbl U yeroBeuecTBa. CoxpaHeHHE
ouochepy O0ropa3zHo00pa3us Kak OCHOBA YCTOMUMBOCTH OUOC]epHI.
OcHOBa panMOHAIBHOIO YIPABIECHUS MPUPOAHBIMH PECYpCaMU M HUX HCIIOIb30BaHUE.
Joctuxennst OMOJIOTUH U OXpaHa IPUPO/IbI
[IpakTHueckoe 3aHsTHe
Ne 12 «OTtxoas! npon3BoOACTBa»
«IKOJIOrMYeCcKHe aCleKThl MpodeccuoHabHOM e TENbHOCTH
Tema 9.5. IIpodeccnoHanbHO OpHMEHTHPOBAHHOE COJep:KaHHe (CoAepKaHHe NPHKJIATHOIO
Bnusinue conunanbHO- | MOYJIAA)
9KOJIOTMYECKUX 3710poBbe U €ro cocrasisomue. OakTopsl, MOJIOKUTEIBHO U OTPULIATENBHO BIUSIOLIME HA

(bakToOpoB Ha
3JI0pOBbE YEIOBEKA

opranu3M uesjoBeka. [IpoOsema TEXHOTEHHBIX BO3JCHCTBUH Ha 3/J0POBbE YEIOBEKa
(o7IeKTpOMAarHUTHHIE TIOJsl, OBITOBAsE XUMHS, W30BITOYHBIE IIYMBI, paguanus W T.IL.).

IIK 2.1
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Apanranus  opraHu3Ma uenoBeka K (akrtopam okpyskatomiei cpensl. [IpuHIMIBI
(dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. dGuznyeckas akTUBHOCTb U 3/I0POBbE.
buoxumuueckne acieKThl paliMOHaIbHOIO TUTaHUS

HpaKTI/I‘ICCKOC 3aHATHUC

Ne 3 «YMcTBeHHas: pabOTOCIIOCOOHOCTHY

«Bnusane abuotmueckux (paKTOPOB Ha YENIOBEKa» (B KauyeCTBE TPHUITEPOB, CHUXKAIOLIMX
pabOTOCIIOCOOHOCTh,  WCIIOJIB30BAaTh  YCIOBUS ~ OCYIIECTBJICHUS  MPOGECCHOHATBHON
JeSITeIBbHOCTH: LIyM, TeMIepaTypa, pu3ndeckas Harpy3ka u T.1.)

Pasnen 10. Cesiekuusi OpraHn3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexims
KaK HayKa U MPOILecC

Copepxanne yueOHOro Marepuasa

Cenekiusi Kak Hayka U Tpoliecc. 3apoKIeHHe CeNeKInu U gomectukanusa. Yuenue H. U.
BaBuioBa o neHTpax MHOroo0pasus U NPOUCXOXKICHHS KyJIbTYPHBIX pacTeHui. LIeHTpsl
IPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMMm. COBpPEMEHHBIE METO[IbI
CEJIEKIIMH.

MaccoBblii U UHAMBHUAYAJIbHBI OTOOpPBl B CEJIEKLUUU PACTEHUH M KUBOTHBIX. OIlleHKa
JKcTephepa. bim3kopoacTBeHHOE CKpelBaHue — MHOpUAKHT. YucTas aunus. CKpeluBaHue
yucThIX JUHUA. [ereposuc, wiam TuOpuaHas cuia. HepoacTBeHHOE CKpelIMBaHHE —
ayrOpuaunr. OtpanénHas rubpuauszanus U e€ ycrnexu. VICKycCTBEHHbBI MyTareHes Hu
[IOJIy4YEHUE  NOJHUILIONAOB.  JIOCTM)KEHHsSI  CEJNeKIMM  pPACTEHMM, JKUBOTHBIX U
MUKPOOPraHU3MOB

Tema 10.2. buortexHonoruss kak oTpacip NpPOU3BOACTBA. ['€HHas WHXKEHepus. OTallbl CO3/JaHUA
OcHoBBI pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounass unnxkeHnepus. Kierounsle
OMOTEXHOJIOTHH KYJbTYpBI. MukpoxiIoHaJIbHOE pa3MHOXXEHHE pacTeHwuil. Knonuposanue
BBICOKOITPOJYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKHUE M ITHUYECKHE
npobsieMbl. 'MO — reHeTndecki MOAU(PHUIIMPOBAHHBIE OPTraHU3MBI
Tema 10.3. IIpodeccnoHanbHO OpHMEHTHPOBAHHOE COJAep:KaHHe (CoAepKaHHe NPHKJIATHOIO
buorexnosnoruu MO/1YJIf1)

B )KM3HHU U npodeccuu

OcHOBHBIE HaNpaBIEeHUSI COBPEMEHHOM OMOTEXHOJOTHH B TPO(HECCHOHATLHON e TEIbHOCTH
qeJIoBEKA. Metonabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX ¥ T€HETHYECKUX IKCIIEPUMEHTOB.

[IpaBuna mowcka W aHanM3a OMOIKOJIOTHYECKOM MH(POPMAIUHM U3 PA3TMYHBIX HUCTOYHUKOB
(Hay4Has u yueOHO-Hay4YHas JUTepaTypa, CpeJcTBa MaccoBoi nHpopmanmu, ceth MHTEpHET
U JIpyTue)

HpaKTI/ILIeCKOC 3aHATUC

OK-01, OK-02,
OK-04, OK-07
IIK 2.1
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Ne 13 Keiicol Ha aHanu3 WHGOpPMAIMK O HAYYHBIX JOCTH)KEHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTUH, KJIETOYHOM WHXKEHEPUH, MUILIEBBIX OMOTEXHOIOT M.

Ne 14 3ammra keiica: npeacTaBieHUE pe3yJIbTATOB DPELIEHUS KEHCOB (BBICTYIUIEHUE C 1
MIPE3CHTAINEH )

Pasnea 11. Pemienne keiicoB B 00;1acTH OMOTEXHOJIOT il 6

Tema 11.1.1. IIpodeccnonanbHO OpHEHTHPOBAHHOE co/ep:kaHUe (coAep:KaHUe NPHKJIATHOIO
buorexnonornu MO/1YJIfA)

B IIPOMBIIIJICHHOCTH | Pa3BUTHE IPOMBIIITIEHHON OMOTEXHOIOTHH. 1
Ee npumeHnenue B JKM3HM 4YEJNOBEKA, IMOUCK W aHanu3 HWHGOPMAlUU U3 Pa3IUYHbIX
UCTOYHUKOB (Hay4yHas M y4yeOHO-Hay4yHas JHUTepaTrypa, CpelcTBa MacCcOBOl MH(popMaIu, 1
cetb MHTEpHET 1 THe
HpaKTI/Iqe(I:)KI/Ie 3a$1)¥m1 : OK-01, OK-0,

= ” v OK-04, OK-07

Ne 15 Keiicbl Ha aHanu3 uHGOpPMALMM O PA3BUTHUU MPOMBIIUIEHHOW OMOTEXHOJIOTHUH (110 1 TIK 2.1
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pPE3YyJIbTATOB pEIICHUS KEWCOB (BBICTYIUICHUE C 1
MIPE3CHTALINECH )
No 15 Keiicel Ha aHanu3 wHGOpPMAIMM O Pa3BUTUU OWOTEXHOJOTHH C MIPUMEHEHHUEM 1
TEXHUYECKUX CHCTEM (TI0 MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3yJIbTaTOB pELIEHUS KEWCOB (BBICTYIIEHUE C 1
pe3eHTAIHeH)

KoncynbTanun 4

IIpomexyTouyHas aTTecTALMSA IK3AMEH 4

Bcero: 80
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3. YCJIOBUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JTUCIATLIAH

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJBHO-TEXHHYECKOMY 00ecreYeHHI0

Jns  peanuzanuu MpOrpaMMbl  TUCHUIUIMHBI TIPEIYCMOTPEHBI CIIEAYIOMINE CIEIUaTIbHbIE
MOMEIICHHS: yIeOHbIN KaOMHET « XUMHUHU U OMOJIOTHI.

Kabuner «Xumun u OHOJIOTHH», OCHAIIEGHHBIH B COOTBETCTBUU C Ilpmnoxkenuem 3
o0OpasoBarenbHON MPOTPaMMBbI o npodeccuun 15.01.38 Oneparop-Hajnagquk
METAITI0O00padaThIBAIONINX CTAHKOB

3.2. UnpopMmannoHHoOe obecrnedeHne peajn3alui NPorpaMmMbl

Jnst peanmzanuu mporpammbl OuOimoTednsiii poHa 0Opa3oBaTENbHON OpraHU3aluu UMEEeT
IICYaTHbBIE U 3JIEKTPOHHBIE 00pa3oBaTebHble U HH(OPMALIMOHHBIE PECYPChI, PEKOMEHA0BAaHHbIE IS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCEe, HE CTaplle MATH JIET ¢ MOMEHTA U3JJaHHUs.

OcHOBHBIE HCTOYHUKH

1. Tlapmrytuna JI.A. EctectBo3nanue. buonorus. (2-e usz., crep.) yueouunk 2024

2. Koncrantunos B.M., Pe3anos A. I'., ®aneeBa E. O. buonorus, yueOHuUK s npodeccuii u
CHEIMAIbHOCTEH TEXHMYECKOT0 M €CTEeCTBEHHO-HayuyHoro mnpodmis. — M.: W3natenbckuii
HEeHTp «AKkanemus», 2024.

I[OHO.TIHI/ITCJII)HI)IC HCTOYHHUKH.

1. benses . K., Apmvmur I'.M., Ky3nenosa JI.H. u ap. buonorus (6a3oBsiii ypoBens). 10 kmacc.
—M., 2019.

2. benses . K., AeiMiui .M., Bopoaun I[1.M. u np. buonorus (6a3oBbiit ypoBens). 11 kmacc.
—M., 2018.

3. Enkuna JI. B. buonorus. Bech mikonbHblit Kype B Tabmuax. — M., 2020.

HNurepHer-pecypcnl:

1. www. sbio. info (Bcst 6uonorus. CoBpemenHasi OMOI0THS, CTaThU, HOBOCTH, OMOIHOTEKA).

2. www. window. edu. ru (EauHoe okHO mocTyma k oOpa3oBaTenbHbIM pecypcam MHTepHeTa 1o
Ouosorum).

3. www.5ballov. ru/test (TecT 1y aOUTYpUEHTOB 1O BCEMY LIKOJILHOMY KypCy OUOJIOTHH).

4. www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHUKalIMOHHBIE BUKTOPUHBI IO OMOJIOTUU
—DBKOJIOTUH Ha cepBepe BopoHekckoro yHuBepcUTeTa).

5. www. biology. ru (buonorus B OTtkpbiToM koimemke. CalT COACPKUT IIIEKTPOHHBIN
yueOHUK 1o Ouonoruu, On-line TecTsl).

6. www. informika. ru (QneKTpoHHBIH Y4eOHUK, OOJBIIION CITMCOK HHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buonornyeckas kaptuHa Mmupa. Pa3nen KoMmmbloTepHOro y4yeOHHKA,
pa3paboTaHHOro B MOCKOBCKOM TOCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www. nature. ok. ru (Peakue u ucuesarorue XUBoTHbIe Poccun — IpoeKkT JKOIOrn4eckoro
nentpa MI'Y um. M. B. JlomoHocoBa).

9. www. kozlenkoa. narod. ru (Iist TeX, KTO Y4UTCS caM ¥ YYUT IPYTUX; OYHO U JUCTAHIIMOHHO,
OHOJIOTUH, XUMUH, IPYTHM IIPEIMETaM ).

10. www. schoolcity. by (brosnorus B Bonpocax u oTBeTax).

11. www. bril2002. narod. ru (buomormss s mKoJbHUKOB. KpaTkas, KOMMakTHas, HO
JIOCTaTO4YHO NOApoOHas uHpopMmauus mo paznenam: «OOmas Ouonorus», «boTaHUKay,
«3oonorusny, «YemoBex»).
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no

IIporpammHoe obecnevyenune

Onepanuonnas cuctema Microsoft Windows 10

IMTaket mporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBobomHoe mporpamMmHOe oOecreueHHue, He
OTpaHUYEHO, OECCPOYHO);

Wurepuer Opay3ep Google Chrome (6ecruiatHoe mporpaMMmHoe oOecreueHue, He
OTpaHUYEHO, OECCPOUHO);

K-Lite Codec Pack — yauBepcanbHbIii HA00Op KOACKOB (KOIMPOBIIUKOB-IECKOIUPOBIIMKOB) U
YTHINT JJIS TIPOCMOTpa U 00pabOTKU ayauo- W Bujaeo(dailyioB (OecriaTHOE MPOrpaMMHOE
obecrnieueHne, He OrpaHUICHO, OECCPOYHO);

WinDjView — mporpamma aias npocmotpa (aiiioB B ¢opmare DIV u DjVu (cBoboanoe
nporpaMmmMHoe o0ecriedeHue, He OrpaHudeHO, OECCPOUHO);

Foxit Reader — mpukiagHoe HporpaMMHOE oOecredeHHe I MPOCMOTpPa 3JICKTPOHHBIX
nokyMeHTOB B craHmapre PDF (OecruiatHoe mporpaMMHOe oOecriedeHue, He OTpaHHueHO,
OecCcpovHo).
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

KOHTpOJIL H OIICHKAa

TACIATITAHBI

pe3yJabTaTOB  OCBOEHUSA

0011eo0pa3oBaTeIbLHOM

HpO(l)eCCI/IOHaJ'II)HI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Horo Mmarepuala.

Oobmasi/mpodeccnoHanbHas
KOMIIeTeHII U

Pa3zpgen/Tema

Tun OLICHOYHBIX

MeponpusiTUs

OK 01. Bsibupare cnocoObl
pelieHus 3aj1a4
npoecCHOHATBLHOM
JeSATEIbHOCTH MPUMEHHUTEIILHO
K Pa3JIMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c 9.5II-o/c, 10.1,
10.2, 10.3I1-o0/c, 11.11T-0/c

OO6cyxaeHue 1o Borpocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHue  CPaBHUTEIbHBIX
Ta0JInIL

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHMOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHast
camocTosTeNnbHas paboTa
[IpencraBnenue pe3ynbTaTOB
MPAKTUYECKUX padoT
KonTtponsHbie paboThI

3aiuTa TBOPUECKUX paboT

3amura WHIMBUIYaJIbHBIX
MIPOCKTOB
Brimonaenue 3aJIaHUN

HpOMC)KyTO‘IHOﬁ aTTeCTallnun

OK 02. Ucnone3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnicanBaemast TUCKYCCHS TI0

COBpPEMEHHBIE cpeacta | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOcam JIEKIHU

IIOHCKa, aHaJIn3a 7_1_7_3, 8.1, 8.2, 9.1_9_3’ Pa3pa60TI<a MEHTAJILHOU

U 5 MHTEPIPETALMH | g 417 /o 9 5TT-0/c, 10.1, EapTBI B MHUHHU TpyTax

uHpOpMaInH, BITTOJIHEHHE U 3aIINTA

" UH(POPMAaLIMOHHbIE 10.2, 10.311-0/c, 11.11T-0/c 71a00paTOpHBIX paboT

TEXHOJIOTUU JUIS BBITOTHEHHS [IpencraBnenne pe3ynbTaTOB

3a1a4 npogeccuoHaIbHON NpaKTUYECKUX padoT

JeSITeTbHOCTH [IpencraBnenne yCTHBIX
coOOLIeHUH C Mpe3eHTaluei,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
UCTOYHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTesieM

OK 04. OddexruBro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxIeHIE IO BOIPOCaM

B3aHMO/IEHiCTBOBATh v | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | leKkuuu

pabotatb B KOJUIEKTUBE U |g 1, 8.2, 9.1-9.3, [IpencraBinenue pe3ynbTaTOB

KOMaH/1e 9.4TT-ofc, 9.5M-ofc, 10.1, l;paKTI/I‘{eCKI/IX pabot ;

aluTa TBOPYECKUX paboT
102, 10.3M-ofc, 11.1T-o/c | 50 ot pHHHHBHZYaHLHHX

MIPOEKTOB

JACLIUTUTUHBI
PacKpBIBAIOTCS 4Yepe3 NUCIUIUTMHAPHBIC PE3yNIbTaThl, HAMpaBICHHBbIE Ha (QopMHupoBaHUE OOMMX W
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OK 07. CopgetictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
COXpaHCHHIO OKpyXaromen | 4.1-4.3, 5.1-54, 6.1-6.3,
CPelIbl,  PEcypcocOepeKeHHIO, 7.1-7.3, 8.1, 8.2, 9.1-9.3,
“g“MeH"T" SHAHUA | g ATT-0/c, 9.5IT-0/c, 10.1,
o H3MEHEHUU KJIMMarta,

[IpUHIATIB GepENITUBOrO 10.2, 10.3I1-0/c, 11.1IT-0/c
MPOU3BOJCTBA,  IPPEKTUBHO

JIENUCTBOBATE

B YPE3BBIYANHBIX CUTYAIHIX

[IK 1.2. OcymectBiarey | Pazmen 9 I1-o/c

MOJIFOTOBKY K HCIOJIb30BaHHUIO
UHCTPYMEHTa U OCHACTKHU JUIS
paboThl Ha TOKapHBIX CTaHKaX
C MMpOorpaMMHBIM YIIPaBJICHUCM
B COOTBCTCTBHHU C IMOJTYYCHHBIM
3aJaHUEM (BKITIOUAs
M3TOTOBJICHHE TTPOOHON JeTanu

¥ KOHTPOJIb TapaMeTPOB)

Pasznen 10 IT-o/c
Pasnen 11 IT-o/c

Ob6cysxaeHue o Borpocam
JEKIUU

Pa3pabotka rioccapus
3amnonHeHue  CPaBHUTEIBHBIX
Ta0JINIL

TectupoBanue

VYeTHbII onpoc

JIUKTaHT Ha HCIOJIb30BaHUE
apryMEHTOB, OHMOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyansHast
camocTosTeNnbHas padboTa
[IpencraBnenue pe3ynbTaTOB
MPaKTHYECKUX padoT
KonTtponbHbie paboTh

3aiuTa TBOPUECKUX paboT
3amura WHIUBUIYTBHBIX
IPOEKTOB

Brinonnenue 3aganuit
IPOMEKYTOUYHOW aTTECTAIlNU
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