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MOSCHUTEJBbHASA 3AIINCKA

Pabouas mporpamma o01ieo0pazoBaresbHON yueOHOW auctuiinabl OV ]
buonorus pazpaboTtana Ha ocHOBe TpeOoBaHmii DeaeparbHOr0 TOCYIaPCTBEHHOTO
00pa30BaTENHLHOTO CTAaHAAPTA CPEAHETO MPOPECCHOHATBHOTO 00Pa30BAHMS
(®I'OC CIIO), yTBepxAAEHHOTO MMPUKa30M MHUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii @eneparuu ot 9 nexadps 2016 r. Ne 1554 "O6 yTBepxaeHUH
denepanbHOro roCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJaPTa CPETHETO
npodeccruonansHoTo 00pazoBanms 1o crenuaabHocT 18.02.12 Texnomorus
AHAJIMTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUN (3aperucTpupoBaH 22
nekadps 2016 r. Ne44899).

Pabouass mporpamma OVY]l buonorus cocrtaBieHa Ha OCHOBE MPUMEPHOU

paboueii mporpaMMbl 00111€00pa3oBaTeIbHON YUeOHON NUCUHUILTUHBI «brosorusy»
Ui mpodecCUOHANbHBIX — 00pa30BaTENbHBIX OpraHU3alMi, pa3paboTaHHON
OI'bOY IO «MHCTUTYT pa3BUTHA TPO(ECCHOHATHLHOTO 00pa3oBaHUS», HA
ocHoBe DenepajibHON 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro oo0uero
o0pa3oBaHus, YTBepP:KIEHHOM npuKka3oM MuHucrepcTBa npocseienust P@ or
18.05.2023 r., Ne371, Konuenuuu mnpenogaBanus 0011e00pa3oBaTEIbHBIX
JUCHUIUIMH ¢ Y4€TOM MPO(EeCCUOHAIIBHOM HAMPaBICHHOCTH MPOrpamMM CPETHEro
poecCHOHANBHOTO 00pa30BaHUs, peaM3yeMbIX Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBanus, MunuctepctBoM rmpocBenieHuss Poccuiickoit ®enepanuu ot 30
anpensa 2021 r., NeP-98; ¢ yuérom Paboueii mporpammsl Bocniutanusi O ATIOY
«ITIIT» u ¢ yuérom npoduiid nosydaeMoro npoheccuoHaaIbHOro 00pa30BaHHUS.

[TpodHanpaBIeHHOCTH B IpOrpaMMe PEATU3yeTCs Yepe3 MEXKTUCITUTUTMHAPHBIC
cBsi3M ¢ pabounmu niporpammamu  [IM.02 [IpoBenenne kaueCTBEHHBIX U
KOJIMYECTBEHHBIX aHAITM30B MIPUPOIHBIX M MPOMBIILIIEHHBIX MaTEPUATIOB C
MPUMEHEHUEM XUMHUYECKUX U (PUZNKO-XUMUYECKUX METOJIOB aHAJIH3A!

-BbisiBIeHHEe MyTareHOB B OKPY:KalOLIeH cpeAe U aHTPOIIOTEHHBIE BO3/IEVCTBUSA
Ha Ouocdepy;

-OTX0/bI M UX KIacCCU(PUKALIHSL.

-Pemienne npakTuKo-OpuEeHTUPOBAHHBIX PACUETHBIX 3aIaHUH 110 IIEPEHOCY
BELIECTBA U SHEPTUH B SKOCUCTEMAX C COCTaBJICHHE TPOPUUECKUX LIeTIeH U
nupamuj OMOMacChl U SHEPTUH

-AHTPOTIOT€HHBIE BO3JICHCTBUS Ha Ouocdepy. 3arpsa3HeHHs Kak BU]I
AHTPOITIOTEHHOT'O BO3/IEHUCTBUA.

-IIpoGieMa TEXHOTCHHBIX BO3JICHCTBHI Ha 3JI0POBbE UEIOBEKA
(37IEKTPOMArHUTHBIC TIOJISI, OBITOBASI XMMUSI, H30BITOYHBIC ITYMBI, paHalis 1
T.IL.).

-Mcnonp30Banye OMOTEXHOJIOTHH YEJIOBEKOM



[Ipy HEBO3MOXKHOCTH HCIOJHEHHUS MPOrpaMMbl B OYHOM (Qopme (MU CETEeBOM),
IpeIyCMOTpEHA €€ peanu3anus ¢ IPUMEHEHUEM 3JIEKTPOHHBIX (hopM 0OyuyeHus Ha
OCHOBE HCIOJIb30BaHUS JUCTAHIIMOHHBIX OOPAa30BATENIbHBIX TEXHOJIOTMH IyTEM
OpraHu3alnuy o0pa3oBaTEeNbHON AESITEIBHOCTH B 3JIEKTPOHHOM MH(POPMALIMOHHO-
oOpa3oBaTelbHOM cpene, K KOTOPOM  MpEeNoCTaBIA€TCA JOCTYyN  4epes3
MH(POPMaLMOHHO-TEIEKOMMYHHUKAIIUOHHYIO CeTh «HTEpHET».

1.MACHOPT PABOYEM ITPOTPAMMBI OV «BHOJIOTUSI»

O0mas xapaxkrepucTuka padouyeil mnporpamMmsbl 00HIe00pa30BaTEJIbHOM
AUCUMILIUHBI OMO0JIOT M.

1.1. MecTo IUCHUILIMHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammel CITIO

[Tporpamma OV ]l «buonorus» pazpadborana Ha OcHOBE: (eepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CpeHEro o0Iero 0opa3oBaHus
(manee - ®I'OC COO);

- IPUMEPHON OCHOBHOM 00pa30BaTEIBHOM MPOTrpaMMBbI CPETHETO 00IIEr0o
obpazoBanus (nanee - [IOOIT COO);

- pezepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOIO CTAHAAPTA CPETHETO
npodeccuoHanbHoro oopazopanus (gaiee - GI'OC CIIO) o cnenuanbHOCTH
18.02.12 TexHoNOTHS aHATTUTHYECKOTO KOHTPOJII XUMUYECKUX COCUHEHUN,

- MpUMEpPHOU paboueil mporpammsbl obiieoopazoBarenbHOoro OY /[ «buonorusy mno
npouIIo;

- yueOHoro 1yaHa no crneuraibHocT 18.02.12 TexHomorust aHaTMTHYECKOTO
KOHTPOJISI XUMUYECKUX COECITUHEHU;

-paboyeii mporpaMMbl BOCIMTaHUs 10 crienuanbHOCcTH 18.02.12 TexHomorus
AHAJIMTUYECKOTO KOHTPOJISI XUMUYECKUX COEIUHEHHUI.

Conepxxanue padoueit mporpammbl mo OY ]l «buonorusy» pazpaboTaHo Ha OCHOBE:
-cUHXpoHM3a1uu oopaszoBarenbHbiX pe3yibTaToB ®I'OC COO (MMYHOCTHBIX,
npeaMmeTHbix, MetanpeameTHbix) 1 @I'OC CIIO (OK, 1K) ¢ yueTtom npoduiabHOMA
HaIpaBJIEHHOCTH MPOPECCUU CIENUATbHOCTH;

— MHTETpalyuy U MPEEeMCTBEHHOCTH conepxkanus no OY /[ «buonorus» u

coJiep KaHus yueOHBIX— TUCIUILINH, podeccrnonHanbHbix Moaynet ®I'OC CIIO.

OV ] «buonorus» uzydaercs B 0011eo0pa3oBaTeIbHOM IIUKJIE OCHOBHOM
o0pazoBaTeILHON TPOrpaMMbl CpeHEro MPodEeCCHOHATBFHOTO 00pa30BaHMUS
(manee - OOII CIIO) no cnermansHocTy 18.02.12 TexHONIOTHS aHATUTHYECKOTO
KOHTPOJISI XMMUYECKUX COSIMHEHMI; Ha 6a3e OCHOBHOT'O OOIIEro 00pa3oBaHus €
MOJTy4Y€HHUEM CPEJIHETo 00111ero 00pa3oBaHusl.

1.2. Heau n nu1anupyemblie pe3ybTarbl ocBoeHust OY /1:

1.2.1. Hea» OY ]l buosaorus:



[enp n3y4eHus: AUCLMILUIMHBI IPEICTABISAET COOON CO3HATENBHO IUIAHUPYEMBIN
o0pa3 0XKUAAEMBIX PE3YJIbTATOB 00YUEHUs! (M3MEHEHNU, KOTOPbIE TOKHBI
IPOU30MTH y 00yUaromxcs B X0/1€ 00yYeHUs1) U BBIIOJIHSAET
CUCTEMOOOPa3yIoIIyIO U YIPaBJISIONIYI0 (PyHKIINK KO Bcell cucteMe o0yueHus, a
TaK)Ke CIIy>)KUT OPUEHTUPOM JIJIs ONIPEAEIICHUS COAEepKaHUs 00yUeHMsI, BBIOOpa
(GopM U METO0B UX TOCTHKEHUS U OLEHKU. Takum 00pa3oM, Iesib U3YYECHHUS
JUCHMIUIMHBL (hOPMUPOBAHKE Y OOYUAIOIINXCSl CUCTEMBI 3HAaHUM O PA3IUYHBIX
YPOBHSIX HW3HH CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUI O )KUBOUN NPUPOJIE,
HABBIKOB I10 IPOBEJICHUIO OMOJIOTMYECKUX HUCCIIEOBAHUM C COOMIOEHUEM
ATUYECKUX HOPM, APTYMEHTUPOBAHHON JIMYHOCTHOM MO3UILIMH 110 OEPEKHOMY
OTHOUIEHHUIO K OKPYKAIOIIEH Cpee.

1.2.2. Ilnanupyembie pe3yiabTathl ocBoenuss OY ]l B cootBercTBUU ¢ PI'OC
CIIO u Ha ocaoBe ®I'OC COOQO Pe3ynbrarsl 00y4eHUs IO OMOJIOTHH
npenacrasiensl @I'OC COO Ha 6a30BoM ypoBHe. Ocoboe 3HaueHHEe JUCITUTIIMHA
umeet nipu popmupoBanuu u pazButuu OK u [IK. TIporpamma OV ]l «buomnorus»
npennasnadyeHa ais uzydeHus: B OIAIIOY «llleGekuHCKU TEXHUKYM
MIPOMBIIIUIEHHOCTH U TPAHCIIOPTa», Peal3yIoNIeM 00pa30oBaTeIbHYIO MPOrpaMmy
CpeaHero ooiiero oopa3oBaHus B IIpeJIesiax OCBOSHUS OCHOBHOM
npodeccuonansHoit oopazoBarensHoM nmporpammel CITO (OITOII CIIO) Ha 6a3e
OCHOBHOTI'0 0011Ier0 00pa30BaHus IPU MOATOTOBKE CIIELIMAIUCTOB CPETHETO 3BEHA
o cnenuabHOCTH 18.02.12 TexHOm0THS aHATUTUYECKOTO KOHTPOJISI XUMUYECKHAX
COeIMHEHNH

OcBoeHue nporpammbl o OHOJOTMK OOECHEYMBAET OBJAJCHHE OCHOBAMH
y4eOHO-UCCIEeI0BATENbCKOM  JEATENbHOCTH, HAYYHBIMA METOAAMH  PELICHUS
Pa3TUYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

O6beM paboThl OOyYAIOMIUXCS BO B3aMMOJICHCTBUHU C IMPEIOJaBaTeieM IO
BUJIaM YYEOHBIX 3aHATHI (YPOK, MPAKTUYECKOE 3aHATHUS, JaOOPATOPHOE 3aHSTHS,
KOHCYJIbTAIMS, JICKITHS, CEMHHAp) 10 y9eOHOH aucrurinHe bronorus cocrapiser
72 qaca.

[IpomexyTouHass aTTecTalusi OCYILIECTBISIETCA B paMKaX OCBOCHMS
JUCUUIUIMHBI B cOOTBETCTBUU € pazpadoTanHbiMu OI'ATIOY «IUTIIT» gonnamu
OLIEHOYHBIX CPEACTB, MO3BOJIOIIMMU OLEHHUTHh JOCTHKECHHUE 3aINTAaHUPOBAHHBIX
pe3yNbTaTOB O0YUYECHHUS.

[IporpaMma y4YUTBIBAET BO3MOXKHOCTH TMOJIYYEHUS 3HAHUKW B TOM YHCIIE
yepe3 MPaKTUYECKYI0 [JEATENbHOCTh. B  mporpaMme COOEpKUTCA IEpEUYEHb
IPAKTHUYECKUX pPabOT, KOTOphle HEOOXOIWMBI JUJIsl JTOCTHIKEHHUS MPEeIMETHBIX
pEe3yIbTaTOB.



Nzyuenne OY ]l «buonorusy» 3aBepiuaercs HOJBEICHHUEM UTOTOB B (hopMe
nuddepeHIIMPOBaHHOTO B paMKaX MPOMEKYTOUHOU aTTeCTAIluU CTYACHTOB
crienianbHOCTH 18.02.12 TexHonorrs aHaTUTUYECKOTO KOHTPOJII XUMUYECKUX
COeJIMHEHUM.

I[To OVl «buomorus» (6a30BbIii ypoBeHb) TpeOOBaHMS K MPEAMETHBIM pe3yibTaTam
OCBOCHHS Kypca OMOJIOTMH JTOJKHBI BKJIIOYATh TPEOOBAaHUS K PE3ylbTaTaM OCBOCHHs 0a30BOTO
kypca (ITP6).

TpeboBaHMs K IPEIMETHBIM pe3yiIbTaTaM OCBOCHUS 0a30BOr0 Kypca:

ITP1 - copMupOBaHHOCTH 3HAHWH O MECTE M POJM OMOJOTHM B CHCTEME HAYYHOTO 3HAHUS;
(YHKUMOHAIBHOW TPAMOTHOCTH YeNIOBEKa ISl pellieHHs )KU3HEHHBIX IPo0IieM;

I[IP2 - chopMUpOBaHHOCT, YMEHHS PACKPBIBAaTh  COJEpPKAHWUE  OCHOBOIIOJATaIOIINX
OMOJIOTMYECKUX TEPMHUHOB W TOHATHH: >KW3Hb, KJIETKa, TKaHb, OpraH, OPraHW3M, BH[, MOMYJALUS,
sKOcHCcTEMa, OMOoIIeH03, Onocdepa; MeTabomu3M (0OOMEH BEUIeCTB W MPEBPAIICHNE YHEPTUHN ), TOMEOCTa3
(camoperynsimusi), OWocHMHTE3 O€nKa, CTPYKTYpHAas OpTraHHW3alisl JKUBBIX CHCTEM, IHCKPETHOCTH,
CaMOperyJsilius,  CaMOBOCIpOM3BeAeHHE  (PEenpoAayKUHWs),  HACIEICTBEHHOCTb,  HM3MEHYHBOCTH,
SHEPr0o3aBHCUMOCTB, POCT M Pa3BUTHE, YPOBHEBAS OpraHU3ALNS;

IMP3 - chopMupOBaHHOCTH YMEHHUS  PACKpPhIBATh  COACPKAHME  OCHOBOIIOJIATAOIIMX
OMOJIOTMYECKUX TEOPH M THUIOTE3: KJICTOYHOM, XPOMOCOMHOW, MYTAI[MOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKJICHUS KU3HU U YEIIOBEKA;

I1P4 - chopMHUPOBaHHOCTh YMEHHS PACKPHIBATH OCHOBOIIOJIATAIOIINE OMOJIOTMYSCKUE 3aKOHBI U
3akoHomepHoctd (I. Mennens, T. Moprana, H.W. BaBunosa, 3. I'exkens, ®@. Mromrepa, K. bapa),
TPaHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAM;

IIP5 - mnpuoOpereHme ombITa TPUMEHEHHWS OCHOBHBIX METOIOB HAYYHOTO TIO3HAHUS,
UCIIOJIb3YeMbIX B OWOJOrMU: HAONIOJEHHS M OINMCAaHMS JKMBBIX CHCTEM, IPOLIECCOB M SIBJICHUII;
opraHu3aniui MW MPOBCIACHUA OHMOJIOTHYECKOr0 OKCIICpUMCEHTA, BBIJABWIXCHUSA THUIIOTE3, BbLIABICHUA
3aBUCUMOCTH MCXKIY HUCCICAYEMBIMHU BCIWMYHNHAMMU, 00bACHEHUS IMMOJIYYCHHBIX PE3YJIbTAaTOB H
(bopMyIupoBaHHs BBIBOIOB C MCIIOJIB30BAHUEM HAYUYHBIX IIOHITUH, TCOPUH 1 3aKOHOB,;

[TP6 -chopMHPOBAaHHOCTh YMEHHS BBIIENATH CYNICCTBEHHBIC NPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT U JYKAPHOT; OJHOKJICTOYHBIX M MHOTOKIJIETOYHBIX OPraHHU3MOB, BUJIOB, OMOTEOICHO30B U
9KOCUCTEM; OCOOECHHOCTH MPOIIECCOB 0OMEHA BEIISCTB M IPEBPAIlCHUS SHEPTHH B KJICTKE, (POTOCHHTE3A,
TUTACTHYECKOTO U SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIJIOJOTBOPCHUS, Pa3BUTHUS
U pa3sMHOXKCHUS, WHIUBUIYaJbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHes3a), OOphOBI 3a CYIECTBOBAHME,
€CTECTBEHHOT0 O0TOOpa, BHI000OpPA30BaHUs, MPHUCIOCOOICHHOCTH OPraHU3MOB K Cpejle OOUTaHus,
BJIUAHUA KOMIIOHCHTOB 3KOCUCTEM, AHTPOIIOI'CHHBIX W3MEHEHHH B JKOCHCTEMaX CBOEU MECTHOCTH,
KpPYroBOpOTa BELIECTB U MPEBpallcHre SHEPTHU B Onocdepe;

IMP7 - chopMUPOBAHHOCTH yMEHHsI TPUMEHSATH MOJYYEHHBbIE 3HAHUs JJsl OOBSICHEHHS
OHMOJIOTMUECKUX MPOLIECCOB U SBJICHUM, I MPUHATHS IPAKTUYECKUX PEIIEHUI B TOBCEIHEBHOM KU3HU C
LEeNbI0 o0ecreyeHus] O0e30MaCHOCTH CBOETO 3A0POBbSI U 370POBBSI OKPYKAIOLUIMX JIIOACH, COOIIOAEHUS
3I0pOBOTO 00pa3a >KM3HH, HOPM IPaMOTHOTO ITOBEICHHUS B OKPY>KAIOIIEeH MPHUPOJHON cpejie; MOHIMAaHNe
HEOOXOJMMOCTH HCIIONB30BaHUS JOCTH)KEHHH COBPEMEHHOW OHOJOTHM ¥ OWOTEXHOJOTHH Ais
PaLMOHAIBHOTO ITPUPOAOIIOIIB30BAHUS;

I1P8 - chopMHUPOBaHHOCTH YMEHHUS pPeliaTh OUOJIOTHYECKHE 3a/1a4H, COCTABIATh T€HOTHITUYECKHE
CXEMBbI CKpELIMBAHUA JJIS Pa3HbIX TUIIOB HACJIEAOBAHUSA NMPU3HAKOB y OPraHU3MOB, COCTABIIATH CXEMBI
MEPEeHOCa BEUIECTB U DHEPTUU B IKOCUCTEMAaX (IIETIH MTUTAHWUS, IIUIIEBIC CETH);

ITP9 - cdopMUpOBaHHOCTh YMEHHUH KPUTUYECKH OICHHBATh WH(POPMALUIO OHOIOTHYECKOrO
coJepKaHusl, BKIIOYAIOMIYIO IICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX UCTOYHHKOB (CpPENCTBa MacCOBOM



UHQOPMAITUY, HAYYHO-TIONMYJISIPHBIE MaTepHalibl); HHTEPIPETUPOBATh ATUIECKHE ACTICKTHI COBPEMEHHBIX

VICCIIEIOBAHHI B GHOIOTHH, MEMINHE, GHOTEXHOTOTHH; paccMaTpuBaTh TJIO0AIBHBIE 5KOIOrHYecKHe
MPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO.



1.2.2 Tlnanupyemble pe3yabTaThl 0CBOEHHUsI 00111e00pa3oBaTeIbHOI JucHUIIUHBI B c0oTBeTcTBMU ¢ PI'OC CIIO u Ha
ocHose PI'OC COO

O0mue koMneTeHUN

Ilnanupyemble pe3yabTaThl 00y4eHHA

Oo0mmue

JAucunnimHapHbie

OK 01 BriOupath criocoOsl
pelIeHus 3a1aq
npodecCuoOHabHON
JeSITEIIbHOCTH
NPUMEHUTEIBHO K
Pa3TMYHBIM KOHTEKCTaM

- TOTOBHOCTbD K TPY/ly, OCO3HAHUE [IEHHOCTU
MacTepcTBa, TPYAOI00ue;

- TOTOBHOCTH K aKTUBHOU JEITEIHLHOCTHU
TEXHOJIOTMYECKOM M COILIMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh
MHULIMUPOBATh, INITAHUPOBATH U
CaMOCTOSTEIBHO BBINIOJIHATH TAKyIO
JICATEIILHOCTD;

- UHTEPEC K pa3Iu4HbIM cepam
1po(hecCUOHATIBHON e TENIbHOCTH,

OBnazieHNe YHUBEPCATHLHBIMU YUSOHBIMU
MMO3HABATEIbHBIMU JACHCTBUSAMMU:

a) 6a30BbIE JIOTUYECKUE ACHCTBHUS:

- CaMOCTOSITENBHO (POPMYIIUPOBATH U
aKTyaJIM3upoBaTh NpoOIIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABIUBATDH CYIIECTBEHHBIN MPU3HAK
WJIM OCHOBAHUS JIJIsl CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

- OIIPCACIIATh HCIIN ACATCIBbHOCTH, 3a/1aBATh

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU
OMOJIOTMU B CUCTEME HAYYHOIO 3HAHUS;
(GYHKIIMOHATBLHON TPAMOTHOCTH Y€JIOBEKa IS
pelIeHus KU3HEHHBIX MPOoOJeMm;

c(OPMHPOBAHHOCTb YMEHUS PACKPHIBATh
COJIep’KaHUE OCHOBOIIOJIAralOINX OMOIOTMUECKUX
TEPMUHOB U TIOHSTHI: )KU3Hb, KJIETKA, TKaHb, OPTaH,
OpTaHu3M, BH/I, TOMYJISIIINA, YKOCUCTEMa, OUOIIEHO3,
ouocdepa; Metaboau3M (0OOMEH BEIIECTB U
IpeBpaLICHUE SHEPTUH ), TOMEOCTa3
(camoperynsiuus), OMOCUHTE3 O€NKa, CTPYKTYpHas
OpTaHU3aIus JKUBBIX CHCTEM, TUCKPETHOCTD,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BECHHE
(penpoayKIsi), HACJIEeACTBEHHOCTh, H3MEHYUBOCTD,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs
OpTaHu3aIs;

c(hOpMHPOBAHHOCTh YMEHHS PACKPHIBATH

coJiep >KaHre OCHOBOTIOJIAralONUX OMOJIOTHYECKUX
TEOPUH U THUIOTE3: KJICTOYHOM, XPOMOCOMHOM,
MYTallMOHHOW, SBOJIFOLIMOHHOM, TPOUCXOKICHUS
JKU3HH U YEIIOBEKA;




napaMEeTpbl U KPUTCPUU UX JOCTHIKCHUAA,

- BBIABJITH 3dKOHOMCPHOCTH U
MMPpOTUBOPCUYHUA B paCCMATPHUBACMBIX
SABJICHUAX

- BHOCUTbH KOPPEKTHUBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIIEICTBUI
JIeSITCIIbHOCTH;

- pa3BUBATh KPCATUBHOC MBIIIJICHHUC IIPpU
PCIICHUHN JKU3HCHHBIX npo6neM

0) 0a30BBIC HCCIICAOBATEIBCKUE ICHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCJIEI0BATEIILCKOM U MPOCKTHOM
JIESTEIIbHOCTH, HABBIKAMU Pa3pELICHUS
npoOJieM;

- BBIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBS3U
U aKTyaJM3upoBaTh 3a7a4y, BbIIBUTATh
TUIOTE3Y €€ PEIIeHHs], HAXOJAUTh APTYMEHThI
JUISL JOKA3aTENbCTBA CBOMX YTBEPIKICHHUM,
3aJ1aBaTh APaMETPbl U KPUTEPUU PEILCHUS;

- AHAJIM3UPOBATH MOJYUYEHHBIE B XO/I€
pEIIeHMs 3a]]a49H Pe3yIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATH
OCHOBOITOJIAraloIIre OMOJIOTUYECKHUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.H.
Basunoga, O. I'ekkens, @. Mroiepa, K. bapa),
IPAHUIBI UX IPUMEHUMOCTH K KMUBBIM CUCTEMAM;

MpUOOPETEHHUE OIbITa MPUMEHEHHS OCHOBHBIX
METO/I0B HAYYHOTO ITO3HAHUS, HCTIOIB3YEMBIX B
OHMOJIOTHH: HAOIIOIEHUS 1 OIIUCAHUS JKUBBIX CHCTEM,
MIPOIIECCOB U SBJICHUI; OPTaHU3AIIMN U TIPOBEICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA, BBIIBIYKCHUS
TUIIOTE3, BBISBICHHS 3aBUCUMOCTH MEXTY
HCCIIeTyEMbIMU BEJIMUMHAMU, OO BSICHEHUS
MTOJTYYEHHBIX PEe3yIbTaTOB U (DOPMYIHpPOBAHUS
BBIBOJIOB C HCITOJIb30BAHUEM HAyUHBIX TTOHSATHH,
TEOPHUI U 3aKOHOB;

c(hOpMHPOBAHHOCTh YMCHHSI BBIICIISATH
CYIIIECTBEHHBIC TTPU3HAKH BUPYCOB, KJIETOK
MIPOKAPHOT U DYKAPHUOT; OTHOKIIETOUHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB,
OMOTCOIIEHO30B 1 SKOCHUCTEM; OCOOEHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U IIPEBPAICHUS SHEPTUU
B KJIETKE, (POTOCHHTE3a, TIIACTUYCCKOTO U
AHEPreTUICCKOro 0OOMEHa, XeMOCHHTE3a, MUTO34,
Mei03a, OIUIOAOTBOPCHUS, PA3BUTHS U PA3MHOKCHHUS,
WHUBUTyaJIbHOTO Pa3BUTHsI OPTaHU3Ma
(oHTOTEHE3a), 00PHOBI 32 CYIIECTBOBAHHUE,
€CTECTBEHHOTO 0TOOpa, BU1000pa30BaHMsI,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpeJie OOUTaHus,




-- YMCTb IICPCHOCUTDH 3HAHUS B
IMO3HABATCJIbHYIO H ITPAKTUYICCKYIO o0iacTu
KU3HCACATCIIBbHOCTH,

- YMETh MHTEIPUPOBATh 3HAHUS W3 Pa3HbIX
MpeAMETHBIX 00JIacTei;

- BBIABUI'aTb HOBBLIC UACH, ITPCJIaraTb
OPUTHMHAJIBHBIC ITOAXOAbI U PCIICHUA

U CIOCOOHOCTH UX MCIIOJIb30BaHMUSI B
ITO3HABATEJILHON U COLMAIIBHON MPAKTUKE

BJIMSTHUSL KOMITOHEHTOB SKOCUCTEM, aHTPOIOTEHHBIX
U3MCHCHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH,
KPYTOBOPOTA BEIICCTB U MPEBPAIICHUE SHEPTUU B
ounocdepe;

c(hOpMHPOBAHHOCTh YMEHHUS PEIIaTh OMOIOTHUECKHE
3a7]a4M, COCTABJISATh TEHOTUITUYECKUE CXEMBI
CKPEIIMBAHUSA JIJI1 PA3HBIX TUIIOB HACIIECIOBAHUS
MPU3HAKOB Y OPTAaHU3MOB, COCTABIIATh CXEMBI
MepeHOca BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LIeTH
MUTAHUs, TUIIEBBIE CETH)

OK 02 Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOUCKa, aHaJIu3a 1
UHTEpIpeTaluu
uH(popmaIuu, u
nH(pOpMaIIMOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHUS 3a7a4
npodeccuoHaIbHON
NEATeIIbHOCTH

B o6macT IEHHOCTH HAYYHOTO MTO3HAHUSA:

-c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha JUAJIOTE KYJIBTYD,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOU U
YUTATEIIbCKOU KYJBTYPhI KaK CPEJCTBA
B3aUMOJICUCTBUS MEXKIY JIFOJbMU U
MMO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTU HAYYHOU
JESITETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO
JESITEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMU

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKHU OLICHUBATh
uH(MOpMAIUIO0 OMOJIOTHYECKOTO COEPKaHuUs,
BKJIIOUYAIOIIYIO TICEB/IOHAYYHBIE 3HAHUS U3
Pa3JIMYHBIX UICTOYHUKOB (CpPEACTBAa MaCCOBOI
nH(popMaIu, HAy4YHO-TIOMYJISIPHBIE MaTEPHUAIIbI);
HMHTEPIPETUPOBATH STUUECKUE ACTICKThI
COBPEMEHHBIX UCCIEOBAHUM B OMOJIOTHH, METUIIUHE,
OMOTEXHOJIOTUH; pacCCMaTPUBATh TJI00AIHHBIC
AKOJIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH,
(GhopMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

c(hopMHUPOBAHHOCTHh YMEHHH CO371aBaTh COOCTBEHHBIC
MMMCEMEHHBIC ¥ YCTHBIE COOOIICHHSI HA OCHOBE
Ouosornyeckoi HHGOPMAITMH M3 HECKOJIBKHIX
HMCTOYHHUKOB, TPAMOTHO HCITOJI30BATh TOHATUHHBIN
anmapat OMOJIOTHH




NI03HABATEIbHBIMH JICHCTBUSMHU:
B) paboTa ¢ HHpOPMAITHECA:

- BJIQJIETh HABBIKAMU ITOJYYEHHUS
uHGOpMaIMU U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIBHO OCYILIECTBIIATH ITOUCK,
aHaJu3, CHCTEMATHU3ALUI0O U UHTEPIIPETALIUIO
uHGOpPMAIIUU PA3INYHBIX BUIOB U POpPM
IIPEJCTABIICHHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax
C Y4€TOM Ha3zHaueHUs UH(OPMALIUU U
LIEJIEBOM ayTUTOPUH, BbIOMpast
ONTUMAJIbHYIO (POpMY MpEACTaBICHUS U
BU3YyaJIU3alNH;

- OOCHUBATBL JOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(bOpMaI_[HH, €C COOTBCTCTBHC IIPABOBBIM U
MOPAJIbHO-OTUYCCKHUM HOPMAaM;

- ICTI0JIB30BAaTh CpeJICTBA MH(OPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B
pEIICHIHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX
¥ OpTaHU3aIMOHHBIX 33]1a4 C COOTI0CHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKU
0€301acCHOCTH, TUTHUCHBI,
pecypcocOepekeHus1, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(DOPMAITMOHHOU
0e301acHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHU 1




3alUThl THGOpMaAIUH, UHHOPMALIMOHHON
0€30MacHOCTH JUYHOCTH

OK 04 Db dextuBHO
B3aNMOJICICTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaHJ1e

TOTOBHOCTbH K CaMOPAa3BUTHIO,
CaMOCTOATCIBbHOCTH U CaMOOIIPCACIICHUTO,

-OBJIaJICHUE HAaBbIKaMH y4e€OHO-
HCCJIE0BATEIILCKOM, IIPOCKTHON U
COIIMAJIbHOM JICATCIILHOCTH;

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU
KOMMYHHKATUBHBIMHU IIGﬁCTBHHMHZ

0) coBMecTHas JIeITeIIbHOCTD:

- [IOHUMATh U HCII0JIb30BaTh IIPEUMYILIECTBA
KOMaH/JIHOM ¥ MHJIMBUIyaIbHOU padOThI;

- IPUHUMATH LIEJIA COBMECTHOMN
NEATEIIbHOCTH, OPTAHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUSA 110 €€
JIOCTHKCHHMIO: COCTABIISTH IJIaH JCHCTBUM,
pacnpenensTh pojau ¢ y4eTOM MHEHUM
YYaCTHUKOB O0CYKIAaTh PE3yIbTaThl
COBMECTHOM padoThI;

- KOOPJAMHHUPOBATH U BHITIOJHATH PadOTy B
YCJIOBHUSIX PEATBHOI0, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYHICCTBJISITL ITIO3BUTUBHOC

MpUOOPETEHHUE OIbITa MPUMEHEHHSI OCHOBHBIX
METO/I0B HAYYHOTO ITO3HAHUS, HCTIOJIB3YEMBIX B
OMOJIOTHH: HAOIIOACHUS 1 OIMMCAHMS JKUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHUI; OPTaHU3AINHN U TIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BEIIBMYKCHUS
TUIIOTE3, BBISBICHHS 3aBUCUMOCTH MEXTY
HCCIIeTyeMbIMU BEJIMUMHAMU, 0O BSICHEHUS
MTOJTYYEHHBIX PEe3yIhbTaTOB U (DOPMYITHpPOBAHUS
BBIBOJIOB C HCITOJIb30BaHUEM HAYUYHBIX TTOHATHUH,
TEOPUI U 3aKOHOB




CTPaTETUYECKOE TIOBEICHUE B PA3TMYHBIX
CUTYaIUsIX, TPOSIBIISATH TBOPUYECTBO U
BOOOpaxxeHue, ObITh MHUITUATHBHBIM.

OBJ'I&I[GHI/IG YHUBCPCAJIbHBIMU
PETYJEITHBHBIMU I{GI\/’ICTBI/IHMI/I:

I') IpUHITHE ce0s U IPYTUX JFOJIEH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTHUX
JIIOJICH TIpY aHAJIM3€ PE3yJIbTAaTOB
JIeSITCIIbHOCTH;

- MPU3HABAThH CBOE MPABO U MIPABO JIPYTUX
JIIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3ULIKU JPYrOro 4eJoBeKa

OK 07 CopneiicTBoBaTh
COXPAHEHUIO OKPYKAIOLIEH
cpensl,
pecypcocOepekeHHIO,
IPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
NPUHIUIIBI OEPEKITUBOTO
POU3BOICTBA, 3PPEKTUBHO
JEHCTBOBATH B
Ype3BBIYANHBIX CUTYAITHSIX

- HE IPUHUMATD JICUCTBUS, IPUHOCSAIINE
BpEJl OKPYIKAIOLIEN CpeLE;

- YM€Th NPOTHO3UPOBATH HEOIATONIPUATHbBIC
9KOJIOTMUYECKHUE TTOCIIC/ICTBUS
MPEANTPUHUMAECMBIX JICUCTBUN,
MPEIOTBpAIATh UX;

- paCIupPUTL OIBIT ACATCIbHOCTHU
AKOJIOTUYECKOM HaIIpaBJICHHOCTH,

- pa3pabaThIBaTh TUIAH pEUIeHUS] TPOOIEMbl
C YYETOM aHAJIN3a UMEIOIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSITh MOJTyYEHHBIE
3HaHUSA JJ1s1 00BSICHEHUSI OMOJIOTUUECKUX TTPOIIECCOB
U SIBJICHUH, U1 MPUHSTHUS MPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HH C IEJIBI0 00ECIICUCHMS
0€30MaCHOCTH CBOETO 3/I0POBBS U 37I0POBbSI
OKPY’KAIOUIUX JIFOJIeH, COOJIFOACHUS 3I0POBOTO
o0Opa3za >KHM3HH, HOPM I'PaMOTHOTO TTOBEJICHUSI B
OKPY’KAIOIIEH NPUPOIHON CPEEC; MOHUMAHUE
HEOOXOIMMOCTH HUCIIOIB30BaHNS JOCTHKCHHI
COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTHI IS
palMOHAILHOTO TPUPOAONOJIH30BAHUS




pecypcoB;

- OCYIIECTBJIATH IEJICHANIPABICHHBIIN TOUCK
TIEpEeHOCa CPEICTB U CIIOCOOOB JICHCTBUS B
poeCCUOHANIBHYIO CPENY;

- YMETh NIEPEHOCUTH 3HAHUS B
MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH
KU3HEIESITEIbHOCTH;

- IpeiJIaraTh HOBBIE TPOEKTHI, OLICHUBATH
UJIEU C TTO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsM,
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEeJIsIM

B xo1e moaroroBku o0yvaromuxcs K mpodecCruoHaabHOM AesATebHOCTH B nporiecce n3ydenus OV [l buonorus B pamkax
peanusanuu OOII CIIO no cnenuansHocTr 18.02.12 TexHONMOrMs aHANTUTUYECKOTO KOHTPOJISI XUMHYECKUX COCTUHEHUI
3aKJaJpIBaeTCsl OCHOBaA i popmupoBanust mpodeccuoHanbubix komnetreHui (ITK) u ocHoBa nocTrKeHUsT TMYHOCTHBIX

pesyabtaros (JIP) .

[Ipodeccnonanbubie komnereHunu B coorBeTcTBUU ¢ @I'OC CIIO cneunansroctu 18.02.12 TexHOIOTHS aHATUTUYECKOTO
KOHTPOJISI XUMUYECKUX COCTMHEHUMN!
[1K 2.3. BeinoauaTh TpeOOBaHMS TPOMBIIIJIEHHON U AKOJIOTUYECKON O€30MacHOCTU U OXPaHbl TPYa.

I1IK 2.5. CoOmronath HOpMaTUBBI 00pa30BaHUs Ta30BbIX BHIOPOCOB, CTOUHBIX BOJ U OTXO0JI0B MPOU3BOACTBA. TPOMBIIILICHHOTO
000py10BaHUSI.




JIP 4 TlposBisrOmMiA U JEMOHCTPUPYIOIINI YBAXKEHHE K JIFOISIM TPYAd, OCO3HAIOIIUN HEHHOCTh COOCTBEHHOIO TPY/a.
Crpemsimuiics K GOpMHPOBAHHUIO B CETEBOM Cpe/ie JIMYHOCTHO U MPO(HECCHOHATEHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEA

JIP 5 JleMoHCTpHUPYIOITUI TPUBEPKEHHOCTh K POJTHON KYJIbTYpe, HCTOPHUECKON ITaMsITH Ha OCHOBE JIF0OBU K Pogune, pogHOMY
Hapoay, Majoil poJuHE, MPUHATHIO TPAAULMOHHBIX LIECHHOCTEN MHOTOHAIIMOHAIBHOTO Hapoaa Poccun

JIP 6 HpO}IBJ'IHIOHII/If/'I YBAKCHHC K JTIOOAM CTApHICTO ITOKOJICHHUA U TOTOBHOCTD K Y4AaCTHUIO B COHH&HLHOﬁ IMOAACPIKKEC U
BOJOHTCPCKUX ABUKCHUAX

JIP 8 IlposBisrommi 1 JEMOHCTPUPYIOIINN YBAKEHHUE K MPEACTABUTEISIM PA3JIMYHbIX 3THOKYJIBTYPHBIX, COLUAIIBHBIX,
KOH()EeCCHOHANBbHBIX U MHBIX IpyIil. COMPUYACTHBINA K COXPAaHEHUIO, IPEYMHOKEHHUIO Y TPAHCISLUUU KyJIbTYPHBIX TPAJAULIMMI U
LIEHHOCTEN MHOTOHAIMOHAJIBHOI'O POCCUMCKOTO TOCY1apCTBa

JIP 9 Cobumroaarouuii 1 nponaraHInpyromnifil mpaBuiia 310pOBOro U 6€30nacHoro odpasa *KU3HH, CIIOPTA; MPEAYTPERKAAOITUI
100 MPEOI0JIEBAIOIIUI 3aBUCUMOCTH OT aJIKOT0JIsl, Ta0aKa, ICUXOAKTUBHBIX BEIIECTB, a3apTHHIX Urp U T.1. COXpaHAIOMUn
IICUXOJIOTHYECKYIO YCTOMYUBOCTh B CHTYaTUBHO CJIOXKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYaLHsIX

JIP 10 3aGoTsmmiicst 0 3amuTe OKpyKaroiiei cpeibl, COOCTBEHHON U 4y»O0i 0€30MacHOCTH, B TOM YHcIIe ITU(POBOIA
JIP 12 ITpunumaronuii ceMeHble [IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU U BOCIIUTAHUIO JACTEH; 1EMOHCTPUPYIOIINN HENPUSTHE

HACWJIHS B CEMbE, YX0JIa OT POAUTEIHLCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUH CO CBOMMH JIETHbMH B X (PMHAHCOBOTO
COJICpKAHUS



2. CTpyKTYypa M cojep:kaHue 0011e00pa30BaTeIbHOM JUCITUNITIHHBI

2.1. O6beM TUCHUILIMHBI U BUABI YU4eOHOIi padoThI

Bup yueOHOM padoThI

O0BeM B yacax

O0bemM 00pa3oBaTesIbHOI MPOTrPaAaMMBbI THCITATIIHHBI 72
B T.4.

OcHOBHoOe coJep:xaHue 12
BT. U..

TEOpeTUIECKoe 00yueHne 40
B T.4. IPO(ECCUOHATTLHO-OPUEHTUPOBAHHOE CO/ICPKAHHE 4

MPAKTUYECKUE 3aHATHUS 24
B T.4. IPOo(eCcCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHKE 8

7ab0paTOpHBIEC 3aHITHUS -

B T.4. IPO(ECCUOHATTLHO-OPUEHTUPOBAHHOE CO/ICPKAHHE -

KounTpoJsbnasi padora 6

IIpomexyrounast arrecrauus (AudgepeHupoBaHHbIN 5

3a4er)




2.2. TemaTu4eckuii MJIaH U co/iePKAHUE TUCIUIINHBI

@®opmup |JIMYHOCTH
Coaep:xxanue yueOHOro marepuaja (0OCHOBHOe M podeccuoHaIbLHO-
HaumeHnoBanue O0bem | yemble ble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKUE 3aHATHS,
pa3aesioB U TeM . YacoB | KOMIIeTe |(pe3yJbTaT
NPUKJIATHON MOYJIb (MPH HAJIMYMH)
HIIUH bl
1 2 3 4
Pazgea 1. KiieTka — cTpyKTYpHO-PYHKIMOHAJIBHAS €UHULA KUBOT0
Tema 1.1. OcHOBHOE coep:KaHue 2 OK 2 JIP
1,4,9,10
buoJsorus kak
nayka. Odmas Teoperuueckoe o0y4enne: 2
XapaKTepuCcTHKA
KM3HH CoBpeMeHHbIe oTpaciu Ononornyeckux 3HaHui. CBsi3b OMOJIOTUH C JPYTUMU
Haykamu: Ouoxumus, ouodusuka, OuoHuka, reHoreorpadus u ap. Posib u mecto
Oouosoruv B popMUpPOBaHUU COBPEMEHHOM HAyYHOM KAPTUHBI MUpA. Y POBHU
opraHu3aluy *kuBoi mMarepuu. OO1Ias XxapaKTepUCTUKA )KU3HU, CBOMCTBA
KUBBIX CHCTEM.
Tema 1.2. OcHOBHOe coJiepxkaHmne 6 OK-1 JIP
1,4,9,10
CrTpykTypHO- OK -2 P
(PYHKUMOHANBHAN | Tegperyyeckoe 0byuenue: 4




OK -4

OpraHu3anus -Xumuueckuit coctas kieTok. Knerounas teopus (T. lIBann, M. lIneitnen, P.
KJIETOK BupxoB). OCHOBHBIE TIOJIOKEHUS] COBPEMEHHOM KJIETOUHON Teopuu. THIIbI

KJIETOYHOM OpraHu3alluu: MPOKAPUOTUUECKHUI U 3YKapUOTHUECKUH.

OnHOKIETOYHBIE U MHOTOKJIETOYHBIE OPTaHU3MBI.

-CTpoeHue MpOKapHOTUYECKON KIIETKH. CTpOEHUE DYKapHOTUYECKOM KIIETKH.

Hexnerounsie popMmbl xKu3HU (BUPYCHI, OakTeprodaru)

IpakTnueckas padora Nel CpaBHeHHE IPOKAPUOTUYECKUX U JIP

AYKAPUOTUYECKUX KIETOK 1,4,9,10
Tema 1.3. OcHOBHOE coep:KaHue OK -2 JIP

1,4,9,10

Oo0meH BewiecTsB U T
npeBpaitiienne Teopernueckoe o0yueHmue: JIP 4,9,10
JHEPIrUM B KJIeTKe

[TonsiTHe MeTabOMM3M. ACCUMIUTSIIAS ¥ TUCCUMIISAIINAS — IBE CTOPOHBI

MeTrabonn3ma. Tumbl 0OMeHa BeleCTB: aBTOTPOHBIN U reTepOTPOPHBI,

a’poOHbIi U aHadpoOHbIN. [InacTuyeckuii oomeH. doTocuHTe3. XEMOCHHTE3
Tema 1.4. OcHOBHOe cojiep:KaHue OK -2 JIP
Ku3HeHHBIH UK OK - 4 1,4,9,10

KJIeTKH. MuUTo3.
Meiio3s

Teopernueckoe o0y4enue:

Knerounslit nuki, ero nepuoasl. MUTO3, €ro CTaiuii U MPOUCXOSIINE
nporuecchl. buomornueckoe 3HayeHue MUTO3a. MENO03 U €ro CTaguu.
[ToBenenue xpomocom B Meito3e. KpoccrnHarosep. brosmornuecknii cMbICi
Meio3a




Konrpouabnas
padora

Knerka — CTPYKTYpPHas CAWHUIA JKUBOT'O

Paznen 2. CtpoeHue 1 PyHKIMH OPraHU3Ma

Tema 2.1. OcHoBHOe coaepxkaHue OK -2 JIP
1,4,9,10
DopMblI P
PasMHOKCHMS Teoperuueckoe o0y4enue:
OPraHu3MoB
@opMbI pa3MHOKEHHS OPraHU3MOB. becrosioe u mojIoBoe pa3MHOKEHUE.
Bunbl 6ecnionoro pasmuosxenus. [lonoBoe pazMHoxkeHue. ['amerorenes y
#KUBOTHBIX. CriepmaTorenes u oorene3. CTpoeHUE MOJOBBIX KIETOK.
O11010TBOpEHUE
Tema 2.2. OcHOBHOe coJiepKaHne OK-2 |JIP 49,10
Onutorenes Teoperuueckoe o0y4enue: OK-4
pacTeHui,
‘KUBOTHBIX U NunuBuyanbHOE pa3BUTHE OPTaHU3MOB. OMOPHOTEHE3 U €r0 CTauH.
YcjI0BCKaA [TocTamOpronanbHbIN niepuo 1. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS Y
KUBOTHBIX U yenoBeka. [Ipsmoe u Henpsimoe pazputue. buosornueckoe
cTapeHue U cMepTb. OHTOreHe3 pacTeHn
IIpakTnyeckas padora Ne2 BrisiBneHre n onrMcanue NpU3HAKOB CXOJICTBA
3apoAbILIEH YeT0BeKa U Jp. MO3BOHOYHBIX KaK JI0KA3aTENbCTBA UX
3BOJIFOLIMOHHOTO POJICTBA
Tema 2.3. OcHOBHOe coiepkaHmne OK-2 JIP




3aKOHOMEPHOCTH OK-4 1,4,9,10
HacCJIeJ0BAHUS

Teopernueckoe o0yueHue:

OCHOBHBIE OHATHS TEHETUKH. 3AKOHOMEPHOCTU 00pPa30BaHUSI raMeT. 3aKOHbI

I'. Menpaens (MOHOTHOPHUIHOE M TIOJIUTHUOPUIHOE CKPEITUBAHUE

IMpakTuuyeckoe 3ausaTue Ne 3. Penienue 3a1a4 o TeHETUKE
Tema 2.4. OcHOBHOe coepxkanmne OK-1 |JIP4,9,10
CuenjienHoe OK - 2
Hac/JIe0BaHue Teopernueckoe o0yueHue:
NMPU3HAKOB

3akonbl T. Moprana. CueneHHoe HacaeA0BaHue TEHOB, HapyIICHUE

cuerieHus. HacnenoBanue nmpu3HaKkoB, CLHETUICHHBIX C MTOJIOM).

BzaunMonerictBue reHoB. [ 'eHeTrka mnosna.
Tema 2.5. OcHOBHOE coiep:KaHue OK-1 JIP
3aKOHOMEpPHOCTH OK - 2 1,4,9,10
H3MEHYHBOCTH

Teopernueckoe o0yueHue: OK -4

N3MeHYnBOCTh IPU3HAKOB. BUIbI N3MEHUMBOCTH: HACJIEACTBEHHAS U
HEHACJIEICTBEHHAs. 3AKOH T'OMOJIOTUYECKHUX PAIOB B HACIEACTBEHHOU
n3menunBoctu (H.W. BaBuiio). MyTtannoHnHas Teopusi '3MEHUYMBOCTH. Bubl
MyTalll¥ ¥ IPUYHAHBI MX BOBHUKHOBEHUS. Kaprotun yenoBeka.
HacnezncrBennbie 3a001eBaHus YenoBeKa. | 'eHHbIE 1 XPOMOCOMHBIE 00JIE3HU
yesnoBeka. boyie3Hr ¢ HacleICTBEHHOM PEAPACTION0KEHHOCTRIO. 3HAUCHHE
MEIMLIUHCKOM T€HETUKH B MIPEAOTBPALICHUY U JIEYEHUU TEHETUYECKUX
3a00JIeBaHUI YeTI0BEKA




HpaKTI/I‘leCKHe 3aHATHNA:

JlabopaTopHoe 3ansitue Ne 4. [ToctpoeHre BapualluOHHOTO Psi/ia U KPUBOM.

JIP
1,4,9,10

IIpodeccuoHaTBLHO-OPUEHTUPOBAHHOE COACPKAHME 3AHATHS

I[IpakTuueckoe 3ansitue Ne 5. BbIABICHHE MyTarecHOB B OKPYXAaKOLIEH Cpeie
Y KOCBEHHAs OLICHKA UX BJIUSHHS HA OPTaHU3M

JIP 4,9,10

KounrpoubHas
padora

Crpoenue 1 pyHKIMU OpraHu3Ma

Pa3znen 3. Teopus 3B

0JII0IIMMN

Tema 3.1. UcTopusi
IBOJTIOLMOHHOTO
yUeHusl.

OcHOBHOe coaepxkaHue

Teopernueckoe o0y4enue:

-IIepBrie aBomonnonnbie kouueniuu (OK.b. Jlamapk, K.Jlunueii).

OpomonuonHas Teopus Y. J[apsuHa. OcHOBHBIE MOJI0KEHUS Teopuu JlapBuHa.

OK -2
OK -4

JIP
1,4,9,10

-MckyccTBennslit or6op. EctecTBennsbIit or60p. boprba 3a cyiiecTBoBaHue.
Bun, ero xpurepuu.

IIpakTHYeckHne 3aHATHA:

IIpakTnueckoe 3ansaTue Ne 6

[Tpucnoco6nerrocts. CriocoOb! MPUCTIOCOOICHN Y PACTEHUM U dKUBOTHBIX.

JIP
1,4,9,10




Tema 3.2. OcHoBHoOe coJep:kaHue OK -2 JIP
MHuKpO3BOJIIOIUSA 1,4,9,10
MaxkposBoJironus.

Teoperuueckoe o0ydyenue: OK -4

Muxpossosronus. [lomynsauus kak 3jieMeHTapHas €AMHALIA 3BOJIIOLUN.

['eHeTHUEeCKUE OCHOBBI 3BOJIIOIMU. DJIeMEHTapHbIE (PaKTOPBI SBOTIOLUN.

Bunoo6pazosanre MakposBomitonus. PopMbl 1 OCHOBHBIE HAIPABIICHHUS

makpoaBosironuu (A.H. Cesepiios). [lyTu noctuxenust 6M0I0TUYECKOro

nporpecca. Coxpanenue 6uopaznooOpasusi Ha 3emIie.

IIpakTuyeckoe 3ansarue Ne 7

Bun v ero kpurepuu u CTpykTypa
Tema 3.3 OcHOBHOe cojiep:KaHue OK-2 [JIP4,9,10
Bo3nunkHoBeHHe 1 OK -
pa3sBUTHE KU3HU HpaKTI/IquKI/Ie 3aHATHUA:
Ha 3emue

IIpakTnuyeckoe 3ansaTue Ne 8

['unore3sl U TeOpUM BOBHUKHOBEHUS KU3HU Ha 3eMII€.
Tema 3.4. OcHOBHOe coepxkanmne OK -2 JIP
IIpoucxo:kaenune OK - 4 1,4,9,10
YeJIOBEKa —
AHTPOIIOTeHE3 Teoperuueckoe o0ydyenue:

-AHTpOHOJ'IOFI/IH — HayKa O 4YCJIOBCKC. CucremaTnueckoe IMoJI0KeHHE YSJIOBEKa.

CXOI[CTBO W OTJINYHMS YeJI0BEeKa C )KUBOTHBIMU. OCHOBHBIC craguu




AHTPOMOTeHE3a.

DBOJIIOLIMS COBPEMEHHOTO YenoBeKa. YenoBeyeckne pacsl M UX €AUHCTBO.
Bpewms u myTu paccenenus yenoBeka no miasere. [lpucnocodieHHoCTh
YeJIOBEKA K Pa3HbIM YCIOBUSAM CpEbI

HpaKTuqecxne 3aHATHUA:

IIpakTnuyeckoe 3anaTue Ne9

I'unore3sl IMPOUCXOKIACHUA YCIIOBCKA.

Pa3pea 4. Ixoaorus

Tema 4.1. OcHOBHOE coep:KaHue OK-1 |JIP 4,910
JKOJIOTHYECKH e OK - 2
dakrTops! u cpexpr | 1€opeTHyeckoe 0dyuenue:
JKU3HU OK-7

Cpenbl 0OUTaHMS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3IyIIIHAS, IOYBEHHAS,

BHYTpHUOpTaHu3MeHHas. ODU3NKO-XUMUUYECKHE OCOOCHHOCTHU Cpell OOUTaHMUS

opranu3mMoB. [Ipucnoco6eHus: opraHu3MoB K KU3HHU B Pa3HBIX Cpeiax.

[Toustue sxonornueckoro dakropa. Kimaccuduxanus 3Kk010ru4ecKux

dakTopos. [IpaBuino munumyma FO. JIuOuxa. 3akoH TonepanTHOCTH B.

[endopna
Tema 4.2. OcHOBHOE coiep:KaHue OK-1 | JIP4,9,10
Honynsinus,

T 0 : OK-2
co00LIeCTBA, eopeTuYecKoe o0yyeHue:
IKOCHUCTEMBI OK-7

DKOJIOTHYECKasl XapaKTePUCTUKA BUJIA U MOMYJISIUNA. DKOJOTUYeCKas HUIIIA
BUJIa. DKOJIOTUYECKUE XapaKTEePUCTUKHU TomyJsiiuu. CoobiecTsa u




sKocucTeMbl. buoiieHo3 u ero ctpykrypa. CBsi3u MEX]ly OpraHu3MaMHu B
ouorienose. CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI: ITPOTYIICHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BelIeCTB U MOTOK YHEPTUHU B
skocucreMe. Tpoduueckre ypoBHH

IIpakTH4eckue 3aHATHA:

Pemenne npakTMKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUMU 110 IEPEHOCY
BEIIECTBA U SHEPTUH B SKOCUCTEMAX C COCTaBJICHHE TPOYUUECKUX LIECTIEH U
nupamuj; OMOMacChl U SHEPTUH

IIpakTuyeckoe 3ansitue Ne 10. CocTaBieHue nuieBsIx 1eneit. Pemenue
JKOJIOTUYECKHUX 3aa4.

Tema 4.3. OcHOBHOe coJepkaHmne OK-1 |JIP,4,9,10
buocdepa -
r106aILHAS Teopernyeckoe o0y4yenue: OK-2
IKOJIOTHYECKasA = OK-7
ceTeMa buocdepa — xuBas obonouka 3emin. Pazsutue npeacrasiennii o brnocdepe B

tpynax B.W. Bepuanackoro. O6mactu 6unocdepsl 1 €€ KOMIOHEHTHI. JKuBoe

BelecTBO Onocdepsl U ero GyHKIIUH.

3akoHOMEpPHOCTH cyliecTBOBaHUs Onocheprsl. OcobeHHOCTH OUochephl Kak

r100agbHOM PKOCHCTEMBI. /[[MHaMu4eckoe paBHOBecHE B Oruocdepe.

KpyroBopoTs! BeliecTB 1 OMOre0OXUMHUYECKHUE UKIIBIL. [ T00ambHbIe

9KOJIOTHYCCKHE TTPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue | OCHOBHOE coJiepKaHue OK-1 JIP
AHTPONOreHHBIX 1,49,10




(¢axkrTopoB Ha

Teopernyeckoe o0ydyenue:

OK -2

ouocde
bepy *B ToM unciie npogeccCuoHATbHO-OPUEHTHPOBAHHOE COIEePKAHNE 3aHSITHSA OK -4
- AHTPOTIOT€HHBIE BO3/IEUCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ OK -7
aHTPOTNOTEHHOT'O BO3/ICHCTBHUS. AHTPOIIOT€HHBIE BO3/ICHCTBUS Ha aTMOCchepy. IIK -3.2
Bo3zaeiictBus Ha runipocdepy. Bozneictust Ha mutocdepy. AHTPOIOTeHHbIE
BO3/IEHCTBUS HA OMOTHYECKUE COO0IIeCTBa. YTIIyOIeHHO U3y4atoTCsl OTXO/IbI,
CBSI3aHHBIC C OIIPEIeTICHHON Mpodeccreil/cCennaIbHOCTHIO
B Tom unciie npogeccMoOHANTBHO-OPUEHTHPOBAHHOE CO/IePKAHUE 3aAHATHUS
IpakTnueckoe 3ansaTue Ne 11 Otxoas! u ux kiaccupukanus. Y THIA3ALUS
OTXOJIOB.
Tema 4.5. Bausinue | OcHOBHOe coepxkanmne OK -2 JIP
COLHMATBHO- OK - 4 549,10
IKOJOTMYECKUX
dakTopoB Ha Teopernyeckoe o0y4yenue: OK -7
310POBbeE YeJI0BeKa K -2.3

310pOBBE U €ro cocTapistonme. MaKTOphl, MOJIOKUTEIHLHO U OTPULIATEIHLHO
BIIMSIOIIME HA OpTaHu3M 4eioBeka. [IpobaeMa TeXHOTeHHBIX BO3SHCTBUI Ha
3I0POBbE UeI0BeKa (AJIEKTPOMATrHUTHBIC OIS, OBITOBAS XMUMHUS, N30BITOYHBIC
IIyMBI, paJydalus 1 T.10.). AJantaiusi oprannu3Ma yejoBeka K gpakropam
okpyxatouien cpespl. [IpunHIune GopMupoBaHus 310pOBbECOCPETAIOIIETO
noBeneHus. du3nueckas akTUBHOCTh U 3/I0POBbE. BUOXUMHUUYECKUE aCTIeKThI
palMOHAIBLHOTO TTUTAHUS

KonTpoJsbHasn
padora

TeOpeTI/I‘-IeCKI/Ie ACIICKThI DKOJIOI'H




IpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COAEPKAHME (COAePKAHNE MPUKJIATHOTO MOTYJIA)

Paznea 5. buoJiorus B ;KU3HH

Tema 5.1.
BuorexHosioruu B
JKM3HHU KAXKI0I0

OcHOBHOE coiep:KaHue

TeopeaneCKoe coaecpKaHue.

-Cenexuus opranu3mMoB. O10MalTHUBAHKUE KUBOTHBIX U BhIPAILIMBAHHE
KYJbTYPHBIX PACTCHHI — HayaJbHbIE ATAlbI cenekunu. Yuenune H.W.
BasuoBa o nieHTpax MHOroo0pasusi ¥ MpOUCXOKIEHUS KyIbTYPHBIX
pacteHuii. OCHOBHBIE METObI CEJEKIIUN: THOPUTU3AIIHS U HCKYCCTBEHHBIH
0T00p. OCHOBHBIE JOCTUKEHUSI COBPEMEHHOM CEJIEKIIUU KYJIbTYPHBIX
pPacTeHHI1, TOMAIIHUX KUBOTHBIX U MUKPOOPTAaHU3MOB

-bruoTtexHonorus Kak Hayka v mpou3BoIcTBO. OCHOBHBIC HAIIPABICHUS
COBPEMEHHOM OMOTEXHOJIOTHU. MeTo bl OMOoTeXHOJIOTHH. OOBEKTHI
OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTHUYECKUX U T€HETHYECKUX
skcrniepuMeHToB. [IpaBuia morncka u aHam3a OMOIKOIOTHYECKOM HHPOPMAITUN
U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas M yu4eOHO-Hay4Has JUTepaTypa,
cpeacTBa MaccoBoi uHdopmanuu, cetb IHTepHeT u apyrue)

OK-1
OK -2
OK -4
I1IK -2.3,
IK -2,5

JIP
5,4,9,10

IIpodeccuoHaANTBLHO-OPUEHTUPOBAHHOE COACPKAHME 3AHATHS

JIP
5,4,9,10

IpakTuyeckoe 3ansitue Ne 12

Hcronp30BaHue OMOTEXHOJIOTHN YE€JIOBEKOM




OK-1 JIP
OK -2 5,4,9,10
OK - 4
Tema 5.2. OcHoBHOE coep:KaHue 2 MK -2.3
buorexHosoruu B MK-2,5
npoMbluLIeHHOCTH | Pa3BUTHC OMOTEXHOJIOTHIA C TPUMEHEHNEM TEXHUYECKUX CHCTEM
(OnomnxeHepusi, OMoMHPoOpMaTHKa, OMOHUKA) U UX IPUMEHEHHE B )KU3HU
YeJioBeKa
ITIpomeskyTOUHAaSK o 2
POMEIY TN ®DPEPEHIIMPOBAHHBIN 3AYET
aTrecTanus
Bcero: 72




3. YciaoBus peajiu3anuu NporpaMMbl 0011eo00pa3oBaTe/IbHOM JUCHUIIIMHbBI

3.1. I[.]'lﬂ peanu3anuu nMporpamMmbl TUCHUIIIIMHBI JOJIKHBI ObITh
NPEAYCMOTPEHDI CJICAYIOIINE CIICHHAIBHBIC IOMCIICHUSA

Peanu3zanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HAMYUsl y4eOHOTO KaOuHeTa
MaTeMaTUKH.

O6opynoBanne yueOHOTO KaOUHETA:

- I0Ca/I0YHBIE MECTA MO KOJIMYECTBY 00YUaAIOLIUXCS;

- paboyee MecTO MpenoaaBaTeis;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHuUs JJI1 KOHTPOJIBHBIX paboT;

- mpo(peccruoHaIbHO OPUEHTUPOBAHHBIC 33/ 1aHNUS;

- MaTepHalibl K3aMeHa.

TexHuyeckue cpeacTBa 00yUSHUS:

- IEPCOHATBHBINA KOMITBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP € SKPAHOM.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

Cnncok pekoMeHayeMbIX, HHTEPHET-PeCcypcoB U NPOrPaMMHOI0 o0ecreYeHust

DJIeKTPOHHbIE Y4eOHUKU:
1. Axmenosa, T. W. buonorus : yae6roe mocodue / T. . Axmenosa. - Mocksa : PI'YII, 2020.

OcHoBHas IMTEepaTypa:

Buonorus: yueonuk u npakrukm s CIIO/ B.H.Spbirun u ap, nox pen. B.H.SIpeirun — 2-e u3n. — M.KOpaiir, 2020

1.buonorus. 10 kmacc : yue0. s o0meoOpa3oBar. opranu3anuii : 0a3oBbIil yposeHs / mox pen. B.B. INaceunnka — 3-¢ u3n. —
M. : Ilpocsemienue, 2021.
2.buosorust. 11 xmacc : yue6. st 06mieodpa3oBar. opranusanuii : 6a30BbIi ypoBeHs / o pea. B.B. Ilaceunuka — 3-¢ u3m. —
M. : Tlpocremmienue, 2021.

3.buonorus. 10 kirace: yueOHUK U1t 001Ie00pa3oBar. opranuzanuii: 6a3zosslit yposens / J[.K.benses, I'.M. Apimmmu, JI.H. Ky3nenosa u ap.
- 4-e uzn.- M.: TIpocsemnienue, 2019

4 buomnorus. 11 kmace: yueOHUK a5 001ieo0pazoBar. opranusanuii: 6a3ossiid yposeHs / JI. K. benses, .M. Ipimmut JI.H. Ky3uernosa u ap
.- 4-e w31.- M.: Ilpoceemenne, 2019



JonoHuTeIbHAS JIMTEpaTypa:

1. buonorust: yae6nuk u npaktukym juist CI10 / B. H. SIpeirun u ap.; nox pea. B. H fApeiruna. — 2-e 3. — M.: FOpaiir, 2016
2. Koncrantunos B. M. O6mas 6uonorus: yueo. a1 CIIO. - M.: Akanemust, 2010

HNHTepHeT-pecypcesl:

1. Enunas komuekuust nudpoBbIX 00pa3oBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru/ (nara oopamenus: 08.07.2022). - Tekcr:
AJICKTPOHHBIMN.

2.Mudopmammonnas cucrema «EquHoe OKHO M0CcTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ (nata oOpamenus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

3.MunucrepcTBo oOpa3zoBanus U Hayku Poccuiickoit @enepanun. - URL:
https://minobrnauki.gov.ru/ (nata obpamenus: 01.07.2022). - TekcT:
DJIEKTPOHHBIM.

4.Hayunas snexrponHas ouomuoreka (HOb). - URL: http://www.elibrary.ru (nata
oOpamenusi: 12.07.2022). - TekcT: 31€KTPOHHBIH.

5.01kpbIThIN KOIIEMK. MaTtematuka. - URL: https://mathematics.ru/ (nata
obpamienusi: 08.06.2022). - TekcT: IeKTPOHHBIH.

6.DenepanbhbIil mopran «Poccuiickoe oopazoBanuey. - URL: http://www.edu.ru/
(mata oopamenusi: 02.07.2022). - TekcT: 31€KTPOHHBIH.

4 KOHTPOJIb M OlLIEHKA Pe3yJbTATOB OCBOEHUs 00111e00pa3oBaTe/IbHOM
TUCUMILTHHBI

KoHTpo.b U onieHKa pe3ylbTaToB OCBOSHUS 00111e00pa30BaTeIbHOMN JUCIIUILINHBI
PaCKpBIBAIOTCS Yepe3 AUCITUTUTMHAPHBIE Pe3yJIbTaThl, HAMPABIEHHBIE HA
dbopmupoBanue 00mKX U MPOoheCcCHOHATBHBIX KOMIIETEHIIUHN TI0 pasienaM u
TEeMaM COJIepKaHus y4eOHOTO MaTepuania.

Oomas/npode Paznen/Tema THun oeHOYHBIX MEePONIPUATHS
CCHOHAJIbHASA
KOMIIeTeH Ul

Tema buonorus kak Hayka | 3amoJIHEHHE TaOJIUITBI C ONTUCAHUEM METO/IOB
MHUKPOCKOIIMPOBaHHA C UX TOCTOMHCTBAMH N
OK 02 HEOOCTaTKaMM.

— 3amnosiHeHue Tabauibl «Bxinan yueHbIX B pa3BUTHE—
OHOIOT U

Tema CTpyKTYypHO- OneHnBaemasi JUCKYCCHS IO BOTIPOCaM JICKITUU

OK 01 OK 02
(GyHKIMOHATIbHAS




OK 04

opraHu3anus KJICTOK

Pa3paboTka MEHTaIbHON KapThI 1O KiIaccuPuKauu—
KJICTOK ¥ UX CTPOSHHIO Ha MPO- ¥ SYKAPUOTUICCKHUX H
I10 11apCTBaM B MUHU IpyIIIax

BrimonHeHue u 3amuTa 1a00paTopHbIX padoT:—
«CtpoeHue KJIeTKHU (pacTeHusl, ’)KUBOTHBIE, TPUOBI) H—
KJICTOYHbIE BKIIIOYEHUS (KpaxMai, KapOTHHOUBI,
XJIOPOILIACTBI, XPOMOTLIIACTHI )»

Tema CTpyKkTypHO- OpoHTaNTBHBIN OIIPOC
(byHKIMOHATBHBIE Pasnab
azpaboTka rioccapus
OK 01 OK 02 | daxropsr p p
HACJICACTBCHHOCTH — Pemenue 3agau Ha onpeneneHne
MOCIIE0BATEIHLHOCTH HYKJICOTH]IOB
OK 02 OK 04 Tema Heksierounbie OpoHTaNTBHBIN OIIPOC
(bopMBI )KU3HU . .
— IloaroroBka yCcTHBIX COOOIIEHUH C Tpe3eHTauei—
(BupycHble U OakTepuanbHbie 3a0oneBanus. O0mue
IIPUHLIMIIBI UCTIOIb30BaHUSI JIEKAPCTBEHHBIX BEILLIECTB.
Oco0eHHOCTH TPUMEHEHUS aHTUOUOTHKOB)
OK 02 Tema OOMeH BelecTB U OpoHTaIBHBIN OMPOC
MpeBpalleHHe YHEPTUU B .
KITeTKe — 3anojHeHne CPaBHUTEIBHOM TaOIUIIBI
XapaKTEpUCTHK THUIIOB OOMEHA BEIIECTB
OK 02 OK 04 Tema JKu3HEeHHBIN TUKIT OOcyxenue 1o Bonpocam jJekuun Pazpaborka
KIeTKd. Muto3. Meiio3 JICHTBl BPEMEHHU KU3HEHHOTO 1IHKJIa
OK 02 OK 04 Tema Ctpoenue opranuszma | OueHuBaeMasi JTUCKYCCUS
Pa3paboTka MeHTaIbHOM KapThl TKaHEH, OpraHoB U—
CUCTEM OpraHOB OPraHU3MOB (pacTeHUs, )KUBOTHbIE,
YeJIOBEK) C KPAaTKOW XapaKTepUCTUKON UX (YHKIUIT
[ToaroroBka u mpeCcTaBICHUE YCTHBIX COOOIIEHUMN
C— mpe3eHTanuen (MMMYHUTET, WH()EKIINH)
OKO02 Tema @opMmsbl @poHTaIBHBIN OIIPOC
Pa3MHOXXEHUSI OPraHU3MOB . .
3anonHeHue TabauIbl ¢ KPaTKOM XapaKTepUCTUKON—
U puMepamu (HopM pa3MHOKEHHs OpraHU3MOB
OK 02 OK 04 Tema OHTOrEHE3 Pa3pa0oTka JeHThl BpEMEHU C XapaKTePUCTHKON
JKUBOTHBIX U YeJIOBEKa ATaroB OHTOI'€HE3a OTAENbHOM rpyNoi KUBOTHBIX U
4eJI0BEKA 110 MUKPOTPYIIIaM
Tect/ompoc—
OK 02 OK 04 Tema OnTorenes pacrennii | CocTaBiIeHHE )KU3HEHHBIX IUKJIOB PACTEHUH 110

oTaciam (MOXOBI/I,Z[HBIC, XBOIIIECBUIHBIC,
MarnopoOTHUKOBUIAHBIC, TOJIOCEMCHHBIC,
HOKpLITOCCMCHHLIC)




OKO02 Tema. OcHoBHbIe oHATHs | Pa3zpaboTka rioccapus
TE€HETUKU
— Tect
0K02,04 Tema 3aKkOHOMEPHOCTH OpoHTaNTBHBIN OIIPOC
HaCJIEJOBAHMUS
— Tect o Bompocam Jiekiuu
— Pemienue 3a1a4 Ha ornpeieIeHUE BEPOSITHOCTU
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MIPU
MOHO-, TU-, IOJINTHOPUIHOM U aHATTU3UPYIOLIEM—
CKpEIMBAHUU, COCTABICHUE F€HOTUITNYECKUX CXEM
CKpEIIMBAaHUS
OKO01,02 Tema Cuenniennoe Tect
HACJIeJOBaHHE MTPU3HAKOB
— PazpaboTtka rioccapus
— Pemienue 3a1a4 Ha onpeieieHUe BEPOSITHOCTH
BO3HUKHOBEHHUSI HACIIEJICTBEHHBIX MPU3HAKOB MIPH
CIICTUICHHOM HACJIeIOBaHUU, COCTaBJICHUE
TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
OK 01 OK 02 Tema 3akoHOMEpPHOCTH Tect
OK 04 U3MEHYMBOCTH
— Pemienue 3a1a4 Ha onpeaeneHUe TUIIa MyTaluu
IpH— Mepeiaye HacaeACTBEHHbBIX TPU3HAKOB,
COCTaBIICHUE T€HOTUITHUYECKUX CXEM CKPEIUBAHUS
OKO01,02 Tema Cenexkuus Tect
OpraHU3MOB
Paspabotka rioccapus
— Pemenue 3a1a4 Ha ornpesieJIeHHEe BO3MOXKHOTO
BO3HUKHOBEHHUSI HACIIEJICTBEHHBIX PU3HAKOB 10
CEJIEKIINH, COCTABJIEHUE T€HOTUITMYECKUX CXEM
CKpELIMBAHUS
0KO02,04 Tema Hcropus @pOoHTaIBHBIN OIIPOC
HBOJIFOLIMOHHOTO YYEHUs
— Pa3paboTka JIeHThl BpeMEHH pa3BUTHS
HBOJIFOLIMOHHOTO YYEHHUS
OKO02 Mukpo u Makposomorusi | OrieHuBaeMast TUCKyCCHst
Pa3pabotka rioccapusi TEpMHUHOB
0KO02,04 Tema Bo3HUKHOBEHME U @pOHTAIBHBIN OITPOC

Pa3BUTHC )XU3HU HA 3emite

HOI[I‘OTOBKa " OpCACTABJIICHUC YCTHOT'O COO6H_ICHI/IH
H— JICHTBI BPpEMCHU BO3SHUKHOBCHHUSA U PA3BUTHA
JKUBOTHOT'O U PACTUTCIIBHOTO MUPA




0KO02,04

Tema Ilpoucxoxnenue
YeJIoBEeKa — aHTPOTIOTEHE3

OpoHTaNTBHBIN OIIPOC

— Pa3paboTka JIeHT BpeMEeHH U MEHTAIIbHBIX KapT Ha—
BBIOOp: “DBOJIIONKS COBPEMEHHOTO YeIOBeKa ™,
“Bpems 1 IyTH paccesieHus YeJI0BeKa 110 IIaHeTe”,
“Bnusaue reorpaduueckoit cpeibl Ha MOPQOJIOTHIO U
busnonoruo— genaoBeka”, “Yenopeueckue pacel”,
00cyxIeHre

OKO01,07 Tema Dxonoruyeckue Tect 10 3KOJIOTHUECKUM (PAKTOpaM U cpelam KU3HU
(bakTOpbI U CpeNIbl )KU3HU. | OPraHU3MOB
0OKO01,02,07 Tema Ilonmynsius, CocTaBieHHUE CXEM KPYrOBOpPOTa BEIIECTB,
CO001IECTBA, IKOCHCTEMBI HCIIOJIb3YsI— MaT€pHraibl JICKIUH
Pemennie npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX—
3aJJaHUH 10 EPEHOCY BEIIECTBA U YHEPTHH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTeH 1
nupaMu]i GMOMacChl U SHEPTUU
OKO01,02,07 Tema buocdepa - OueHnBaemasi JUCKYCCHUS
riio0anbHast YKOJIOTHUECKas
cuctema Tecr
— Pemmenue npakTUKO-OpHEHTUPOBAHHBIX
pacueTHBIX— 3aJa4 Ha OIpe/ieJIeHUE IIOAAH
HACAXKJICHUH JISl CHHKEHUSI KOHIICHTPAIIUN
YIIJIEKHUCIIOTO Ta3a B aTMOC(epe CBOETO pernoHa
MPOXKUBAHUS
OK 01 OK 02 Tema BnusnHue Tect
OK 04 OK 07 AQHTPOIIOTEHHBIX (PaKTOPOB
Ha Grochepy PemerIe MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX—
3aJJaHUH 110 COXPAHEHUIO TPUPOAHBIX PECYPCOB
CBOET0 peruoHa MpoKUBaHUs
OK 02 OK 04 Tema Bnusgnue counansHo | OueHnBaeMasi JUCKYCCUS
OK 07 HKOJIOTUYECKUX (PAKTOPOB .
HA 3/I0POBbE UETOBEKA ?LlnonHeHI/m MPaKTUYECKUX 3a1aHUM: §
Omnpenenenye CyTOYHOIO pallMoHa MUTAHUS
— “Co3ganue HHOUBUAYAIbHON NAMATKHU I10
OpraHM3aIy paloHaIbHON (PU3HUECKOI
AKTUBHOCTH
— BrimonHenue nabopatopHoii paboThl Ha BEIOOP:—
"VMcTBeHHas paboTocnoco6HoCTh",— "BausHue
abuoTudeckux (hakTOpPOB Ha YeJIOBeKa— (HU3KUE U
BBICOKHE TeMIIepaTypbl)"
OK 01 OK 02 Tema brorexHosoruu B Brimonnenue keiica Ha aHaNU3 UHPOPMAIUH O
OK 04 JKA3HU KaXJ0ro HAYYHBIX JOCTI)KCHUSX B 00JIACTH T€HETUYECKUX

TEXHOJIOTH, KJIETOYHON MHKEHEPUH, MUIIEBBIX
OMOTEXHOIOTUH (110 TpyMIaM), MpeaCTaBICHUE
pPEe3yJbTATOB PEIICHUS KEHCOB







