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Pabouas nporpamma yueOHoM aucuuminabl EcrecTBo3Hanue pazpaboraHa B
COOTBETCTBHUH C PEKOMEHAAIMSAMHU IO OpTraHU3AlMK MOTYYEHUsI CPEIHEr0 00IIero
oOpa3oBaHUsl B Tpejeiax OCBOCHMSI O0O0pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccHOHAIbHOTO o0pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHUS C
ydgeToM TpeOoBaHuUU  (eaepallbHBIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
crangaptoB (OI'OC) u nosyyaeMoil cHenuanibHOCTA WM NMPO(ECCUU CPETHErOo
podecCuoHaTEHOTO o0pa3zoBaHus (CITO) (muceMo JlenapTaMeHnTa
TOCYy/IapCTBEHHOW TMOJHUTUKH B cepe moaAroroBku pabdouux kaapoB u JI1O
Muno6puayku Poccum ot 17.03.2015 Ne 06-259), mpumepHOil mnporpammbl
y4ueOHOI TUCLUIUTHHBI EcrtecTBO3HaHUE JUTSI PO EeCCUOHATBHBIX
00pa3oBaTEeIbHBIX OpraHu3anuu, PEKOMEH0BAaHHON denepanbHbIM
rOCyJIapCTBEHHBIM  aBTOHOMHBIM  yupexjacHuem «DenepanbHblii  HMHCTUTYT
pazButusi oopazoBanus» (PI'AY «DOUPOy») B kauecTBe MpUMEPHON MPOTPaAMMBI
JUIs peall3allid OCHOBHOM MpogdeccroHalbHOM 00pa3oBaTeNbHONM MNPOrpamMMbl
CIIO Ha 6a3e OCHOBHOTO 00IIET0 0O0pa30BaHUs C MOJYyYEHUEM CPEIHEro oOLIero
oOpazoBanus, mpotokod Ne 3 ot 21 wurona 2015 1., perucTpalliOHHBIM HOMEp
peuensun Ne374 or 23 wuronsgs 2015 1. OI'AY «DOUPO» yTOYHEHHBIMU
pEKOMEHJAUsIMA 00 YTOUHEHMHM PEKOMEHJAUWW IO OpraHu3aluy MOJIyYeHHS
cpeaHero ob6mero oOpa3oBaHus B Ipelesiax OCBOCHHUSI 00pa30BaTeNbHBIX
nporpaMMm cpeaHero mnpodeccuoHanbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmero oOpa3oBaHHsl C y4eTOM TpeOOBaHMM (enepaabHbIX TOCYJapCTBEHHBIX
0o0pa30BaTeNbHBIX CTAHIAPTOB M MOJIy4aeMol MNpoecCHyd WU CHEUUATBbHOCTH
cpeaHero  mpodeccuoHalbHOTO  OoOpa3oBanus  (muchMo  JlemaprameHTa
rOCyAapCTBEHHOW TOJUTUKH B cdepe NoArotoBku padoumx kaapoB u IO
MunooOpHayku Poccun ot 17.03.2015 Ne06-259) u IlpumepHBIX mporpamMm
oOmieo0pa3oBaTeNbHbIX ~ yU4E€OHBIX  JAWCHUIUIMH Ui TPO(PECCHOHAIBHBIX
oOpazoBarenbHbIX opranu3anuii (20151.), mpotoxon Ne3 ot 25 mas 2017 r.
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1. MACIHOPT PABOYEM MNPOT'PAMMBI YUEBHOM JUCHUIJIAHBI

1.1. OobsacTh NpuMeHeHHUs pado4yeil MPOrpaMMbl

Pabouas mporpamma yueOHOW AMCUUILIINHBI SIBISIETCS YacThIO MPOTPAMMBI
noAroToBKM — crnenuanuctoB  cpexnero 3BeHa (IIIICC3) paspaboranHas B
cootBercTBUM ¢ PI'OC CIIO, pekoMeHIauMsIMH IO OPraHU3alUU MOJYyYEHHUS
cpemHero obOmero oOpa3oBaHHWS B Tpeaerlax OCBOCHHS 00pa30BaTEIbHBIX
nporpaMM cpeaHero mpodeccuoHanbHOro o0pa3oBaHHs Ha 0a3e OCHOBHOTO
o0mero 0o0pazoBaHUsl C y4eToM TpeOoBaHUM (eaepanbHbIX TOCYIapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB M IOJY4aeMON CHEIHATIbHOCTH WIU Tpodeccuu
cpenHero  mpodeccuoHampHOro  oOpa3oBaHus — (muckMo  JlemaprameHTa
rOCy/lapCTBEHHOM IMOJUTUKU B cdepe NOAroToBKUM padbounx kaapoB u IO
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

1.2 MecTo y4eOHOH JUCHUNIIMHBI B CTPYKTYpPe OCHOBHOM
npo¢ecCHOHATBHOI 00pa30BaTeJbHOI MPOrPaAMMBbI
VYueOnass  gucnmmuimHa — EcTecTBO3HaHWMe — sABISETCS  AUCIHUILTAHOW
obureodpazosatenbHoro nukia [IMICC3 no cnenuansroctu 43.02.04 [puknagnas
ACTETHKA COLIMATIbHO-IKOHOMUYECKOTO npodus po(heCcCUOHATBFHOTO
oOpa3zoBaHus.
Pabouas nporpamma yueOHOU nucuuiuimabl EcTtecTBO3HaHuEe pa3paboTaHa
Ha ocHoBe TpeboBanuii ®I'OC cpeanero od1ero ooOpazoBaHus, NPEAbIBIIEMbIX K
CTPYKTYpE, COJIEPKaHHUIO U pe3ylbTaTaM OCBOCHHS Yy4eOHOW JMCUUIIIHHBI
EcrecTBO3HaHuE.

1.2. Pe3yabTaThl 0CBOCHUA YUEOHOM M CIIUTIIIMHBI

OcBoeHUE  cojJiepKaHusA yueOHOM  aucnmiuimHbl  EcTecTBo3HaHUe

o0ecrnieunBaeT JOCTHKEHUE

JIMYHOCTHBIX Pe3yJibTATOB:

— YCTOWYMBBIA HWHTEpPEC K HCTOPHUM M JOCTHXKEHUSM B o00nacTu
€CTECTBO3HAHUS,

— TOTOBHOCTH K NMPOJOHKEHUI0 00pa30BaHMsl, MOBBIIIEHUIO KBATHU(PUKALIMH
B U30paHHOM NpOQeCcCHOHATBHOMN AEATeIbHOCTH, UCTIOJIb3YsI MOTYUSHHbIE 3HAHUS,

— OOBEKTMBHOE OCO3HAHME 3HAYUMOCTH KOMIIETEHLUH B oOjactu
€CTECTBO3HAHUS JIJIsl UEJIOBEKA U 0OIIEeCTBa,

— YMEHMS  [POAHAJM3UPOBATh  TEXHOTEHHBIE  TOCIEACTBUSA IS
OKpYyXarolen cpesibl, ObITOBOM U MPOU3BOACTBEHHOM JI€ATEIbHOCTH YEJIOBEKA,

— TOTOBHOCTb CaMOCTOATENLHO J100bIBaTh HOBBIE /JI C€0Sl €CTECTBEHHO-
HAy4YHbIE€ 3HAHUA, UCTIOJB3Ys JISl 3TOTO JOCTYIHbIE HCTOYHUKU WH(OpMaLUH,

— YMEHME YNpPAaBJIATh CBOCH ITO3HABATEIBHOM JEATEIBHOCTBIO, IPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHUS,
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— yMEHHUE BBICTpauBaTh KOHCTPYKTHMBHbIE B3aUMOOTHOUIECHUS B KOMaHJE
M0 pEUICHUI0 O0IIKX 3a7]a4 B 00JaCTH €CTECTBO3HAHUS;

MeTanpeaMeTHBIX Pe3yJabTATOB:

— OBJAJCHHC YMCHHSIMHU W HAaBBIKAMH PA3IMYHBIX BUIOB MO3HABATEIHHOU
JESTEIILHOCTH JISI U3YYCHHSI Pa3HBIX CTOPOH OKPY>KAIOIIEr0 €CTECTBEHHOI'O MUDA,

— TPUMEHEHHWE OCHOBHBIX METOJIOB TMO3HAHUs (OmMHCaHUs, HAOIIOICHUS,
HKCIIEPUMEHTA) JIsl U3YUCHUS PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, C  KOTOPHIMHM  BO3HHUKAeT  HEOOXOJUMOCTh  CTAJIKUBAaThCI B
npodeccuoHanbHOU cepe,

— yMEHHUE ONpeNessaTh LEIN U 3a7a4u JIeITeIbHOCTH, BRIOUpATh CpeIcTBa
WX JIOCTH)KCHUS Ha TIPAKTHKE,

— yYMEHHE WCIIOIh30BaTh PA3INIHBIC HCTOYHUKH JIJISI TIOJTYYEHUS CBEACHHM
€CTECTBEHHO-HAYYHOW HANpaBJIEHHOCTH U OIICHUBATh €€ JIOCTOBEPHOCTH JIs
JIOCTHKEHUSI TIOCTABIICHHBIX LIeTIeH U 3aj1a4;

npeIMeTHBIX Pe3yJbTATOB:

- c(hOPMHUPOBAHHOCTh TPEACTABICHUA O LETOCTHOW COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHE MHUpa, IPUPOJE KaK €IUHOU IEJIOCTHOM CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJBI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmrTabax Bcemennoi;

—  BJIQJICHHE 3HAHUSMH O HanbOoJee BAXKHBIX OTKPBITHUSAX U JOCTIKCHHSIX B
00J1acTy eCTeCTBO3HAHUS, MTOBIUSIBIINX HA SBOJIIOIHIO MIPEICTABICHHI O IPUPOJIE,
Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

—  copMHUPOBAHHOCTh YMEHHS TPHUMCHSITh €CTECTBCHHO-HAYUYHBIC 3HAHMSI
JUIE OOBSICHEHHUST OKPY’KAIOIIUX SIBICHHUM, COXpAaHEHHS 30pPOBBS, OOeCredyeHus
0€30MacHOCTH  KM3HENCATEIBbHOCTH, OEpEeKHOTO OTHOMIEHHS K TPUPO/IE,
PaAIMOHAIBHOTO TPUPOJIOIIOIB30BAHUS, & TAKXKE BBITTOJHEHUS] POJU TPAMOTHOTO
noTpeouTeNIs;

- c(OPMHUPOBAHHOCTh TMPEACTABICHUM O HAyYHOM METOJIe TO3HAHUS
MPUPOBI U CPEJICTBAX M3YUYCHHS] MEraMHUpa, MaKpOMHUpa U MUKPOMHPA; BIIaJICHUE
prUeMaMi €CTeCTBEHHO-HAYUHBIX HAOJI0IEHUI, ONIBITOB, UCCIICIOBAHUIN U OIICHKU
JIOCTOBEPHOCTH TOJYUYEHHBIX PE3yIbTaTOB;

—  BIIQJICHUE TMOHATHWHBIM ammapaToM €CTECTBEHHBIX HAYK, MO3BOJISIONIAM
M03HABAaTh MHUP, YIaCTBOBATh B IUCKYCCHSX 0 €CTECTBCHHO-HAYYHBIM BOIIPOCAM,
UCIIOJIB30BaTh  PA3JIMYHbIE  HWCTOYHUKA  WHOOpPMAIMU IS TOJATOTOBKH
COOCTBEHHBIX pabOT, KPUTHUECKU OTHOCUTHLCS K coobmmenussMm CMU, conepxamiym
Hay4HYI0 HH(OpMaIHIO;

- c()OPMHUPOBAHHOCTh YMEHUH IMOHUMATh 3HAYMMOCTH €CTECTBEHHO-
HAyYHOTO 3HAHUS ISl KOKIIOTO YeJIOBEKa HE3aBUCUMO OT ero MpodecCHOHaTbHON
NeSATEITbHOCTH, pa3inyaTh (DAKThI W OILICHKH, CPAaBHUBATH OIIEHOYHBIC BHIBOJIPI,
BUJICTh WX CBSI3b C KPUTEPHSIMHU OIICHOK M CBSI3b KPUTEPUEB C OIPEACIICHHOMN
CUCTEMOU LIECHHOCTEM.

OcBoenue  coaepkanus  yueOHOM — mucuumiauHsl  EcTecTBo3HaHMe
obecrieunBaeT (OPMUPOBAHUE U PA3BUTHE YHUBEPCAIBHBIX YUEOHBIX JNEHCTBUI B
KOHTEKCTE MPEEeMCTBEHHOCTH (DOPMUPOBAHHS OOITMX KOMITETCHITHN.
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Bunpl yHUBEpCAIbHBIX YUEOHBIX IEUCTBUS

OO01Me KOMIETEHIINN

(B cootrBercTBHU ¢ PI'OC CITIO
O CIIEUATBHOCTH/TIPOdECCUn)

[IposiBNISITh  YCTOWYMBBIM HMHTEpPEC K HCTOPUH U
JIOCTH>KEHHUSIM B 00JIaCTH €CTECTBO3HAHMSL.

[oToBUTBCS K  NPOJODKCHHIO  OOpa3oBaHMUS,
MOBBILIEHUIO KBaJTH(pHUKAIUN B n30paHHON
npodecCUOHAIBHON  JEATEIbHOCTH, UCTIONB3Ys

MOJIyYCHHBIC 3HAHU.
OOBEKTUBHO OCO3HABATH 3HAYUMOCTHL KOMIIETEHIINI B
00J1aCTH €CTECTBO3HAHUSA [UIA YeJIOBEKA M O0IIeCTBa.

OK 1.

[TonnMaTth CyHIHOCTb U COIUATIBHYIO
3HAYMMOCTb CBOCH OymyIeit
npodeccuu, IposSBIATH K HEH

YCTOWYMBBIN HHTEPEC.

YMeTh aHaIM3UPOBATh TEXHOTEHHBIC IOCIICICTBHS
TSt OKpYy>Karolen cpenpl, OBITOBOI u
MIPOM3BOJICTBEHHON JCSITCIIbHOCTH YEJIOBEKa.

VYMeTh CcaMOCTOSITEILHO JT0OBIBATH HOBBIC ISl CeOs
€CTECTBEHHO-HAY4YHbIC 3HAHUS, UCHOIB3Ys ISl 3TOTO
JOCTYITHBIC UCTOYHUKH HH(POPMAITUH.

OK 2.
OpraHu30BbIBaTH COOCTBEHHYIO
JeSITebHOCTb, ONPENENISTh METOIbI
Y CIIOCOOBI BBHIITOJIHEHUS
npogeccuoHaIbHbIX 3ajad,
OLICHUBATH UX 3()(HEKTUBHOCTH U
Ka4yecTBO.

YMeTh ynpasisaTh CBOEH IT03HABATEIBHON
JEATEIIBHOCTBIO, IPOBOIUTH CAMOOLICHKY YPOBHS
COOCTBEHHOI'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHSI.
CdopmupoBaTh npescTaBIeHHE O HAYYHOM METO/Ie
IIO3HAHHUSI IPUPOJIBI U CPEIACTBAX U3YUECHHUS MEramupa,
MakpoMupa 1 MUKpomupa. OBianeTs npueMaMu
€CTECTBEHHO-HAYYHbIX HAaOJIOI€HUH, OTBITOB,
UCCJIEIOBAHUM U OLIEHKHU JTOCTOBEPHOCTH IOITYYEHHBIX
pe3yJbTATOB.

OK 3.

Pemats npobnemsl, OlIeHUBATH
PHUCKH ¥ IPUHUMATh PEIICHUS B
HECTaH/IAPTHBIX CUTYAIIHSIX.

OK 4.
Ocy1iecTBISTh NOUCK, aHAIHU3 U
OIICHKY HH(pOpPMAIINH, HEOOXOTUMO
JUTSl TOCTAHOBKY M PEILIEHUS
npodeCcCHOHANBHBIX 33]1a4,
npo(hecCHOHATBFHOTO U JMYHOCTHOTO
pa3BUTHA.

OBnajgerb yMEHUSIMHM M HAaBBIKAMHU PA3JIMYHBIX BHUJOB
MMO3HaBaTEIILHOM ACATCIIBHOCTH IJIA U3YUCHUSA pPa3HBIX
CTOPOH OKPY’KAIOIIEro €CTECTBEHHOT0 MUDA.
HpI/IMCHflTB OCHOBHBIC METOABI ITO3HAHUA (OHHC&HI/ISI,
HaOJIONEHUs,  DKCIEPUMEHTa) Ul  M3y4YeHHS
Pa3IMYHBIX CTOPOH CCTGCTBCHHO-HaquOfI KapTUHBI
MHpa, C KOTOPbIMH BO3HHMKAaeT HEOOXOIUMOCTb
CTaJIKMBAThCs B MPOPECCHOHATBHOMI cdepe.

OK 5.

Hcnonb3oBath nHMOpMALIOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTHH
JUTS. COBEPILIEHCTBOBAHUS
npodecCHOHANBEHOM NeTENbHOCTH.
OK 6.

PaboTtaTh B KOJIIEKTHBE U KOMaHJIE,
oOecreunBaTh € CIIOUCHHUE,
a¢(heKTHUBHO 00IIATHCS ¢ KOJUIEraMH,
PYKOBOJICTBOM, MTOTPEOUTEIISIMHU.

YMeTp HCHOJIb30BaTh PA3JIMYHbIE HWCTOYHUKH IS
MOJTYYEHHUS CBEJCHUN €CTECTBEHHO-HAYYHOU
HaIIPABJIEHHOCTU U OLICHUBATh €€ JOCTOBEPHOCTH IS
JOCTHIKEHHS IIOCTABJIEHHBIX IIeNIeH 1 3a1a4.
CdopmupoBaTh yMeHUsI TPUMEHSTh €CTECTBEHHO-
Hay4YHbIC 3HAHUS U1 OOBSICHEHUST OKPYKAIOIIIHNX
SIBIIGHUH, COXpaHEHUS 370POBbsI, 00eCIIeUeHHUSI
0€30MacHOCTH KH3HEAEATEITLHOCTH, OEPEKHOTO
OTHOUIEHUS K IPUPOJIE, PALIUOHAIIBHOTO
MIPUPOAOTIOIH30BAHMS, @ TAK)KE BBITIOJIHEHUS POJIU

OK 7.

CTaBUTH 11€JI, MOTHBHPOBATH
JeSITeIbHOCTD MOTYMHEHHBIX,
OpPTraHU30BBIBATH H KOHTPOJIMPOBATH
ux paboTy ¢ IpUHATHEM Ha cebs
OTBETCTBEHHOCTH 3a PE3yJbTaT
BBITTOJIHEHUS 3a/IaHUH.

OK 8.
CaMoCTOATEeNbHO ONPEACTATh 3a/1aun
po¢eCcCHOHATIBHOTO U IMYHOCTHOTO




TocynapcTBeHHOE OrOIKETHOE PO eCcCHOHANBHOE 00pa3oBaTelibHOe yupexkaeHrne Camapckoil 001actu
«Camapckuii rocyAapCTBEHHBIN KOJUIEIK CEPBUCHBIX TEXHOJIOTHIl U JU3aiiHa

TPaMOTHOTO MOTPEOUTEIIS. pa3BUTHS, 3aHUMATHCS
camoo0pazoBaHHEM, OCO3HAHHO
IJIAHUPOBATH MOBBIIICHUE
KB (HKAIINY.
YMerb BBICTPaUBaTh KOHCTPYKTHUBHBIC OK 6.
B3aMMOOTHOIICHUSI B KOMaHJE IO PEIICHHI0 00Iux | Paborars B KOIEKTHBE 1 KOMaHIE,
3a1a4 B 06IACTH €CTECTBO3HAHUS obecrieunBath ee cruroueHue, 3PpPeKTuBHO
0011aTECS C KOJJIEraMy, PYKOBOICTBOM,
CdopmupoBaTh yMEHHUSI TOHUMATh 3HAYUMOCTh H PYKOBOZA
MTOTPEOUTEIISIMH.
€CTECTBEHHO-HAYYHOT'O 3HAHMS JJIsI KaXKJI0TO OK 2
YeI0BeKa HE3aBUCHUMO OT €ro MPOoeCCHOHATBHON OpraHH30BHIBAT COBCTBEHHYIO
ACATCIIBHOCTH, pa3jindaThb (baKTI)I Hn OLCHKH, JCATEIIBHOCTD, ONPCACIIATE METOIBI K
CpaBHHUBATh OLICHOYHBIC BBIBOAbI, BUJACTDH UX CBA3b C CI0COOBI BBINIOIHEHHS PO(YECCHOHATBHBIX
KPUTEPHSIMH OLIEHOK M CBSI3b KPUTEPHEB C 3ajiat, OLEHHBATE HX Y)PEKTHBHOCTE U
o o o Ka4eCTBO.
OMPEIETICHHON CUCTEMOM IIEHHOCTEH.
CdopmupoBaTh NpeaCTaBlIeHUE O HEIOCTHON OK 4.
COBPEMEHHOI €CTECTBEHHO-HAYYHOUN KapTHHE MUPA, OcCymIecTBIATS NOMCK, aHATH3 U OLEHKY
IPHUPOJIC KaK €IUHOM IEJIOCTHOM CUCTEME, uHbOPMAIIH, HEOOXOMMOH 11151
MOCTAHOBKH U PCHICHUA HpO(I)eCCI/IOHaHLHLIX
B3aUMOCBSI3H YEJIOBEKA, MPUPOJIBI U OOIIECTBA,
3aJa4, HpO(I)CCCI/IOHaJ'ILHOFO N JIXWYHOCTHOT'O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIlTadax Pa3BHTHSL.
Bcemennoii.
YMeTh omnpenensaTh LENW W 33Ja4d JIeSITeIbHOCTH, OK 6.
BBIOMPATH CPEJICTBA UX JIOCTHKEHUS HA TTPAKTHUKE. PaboTath B KOJUIEKTHBE U KOMAHJIE,
OBnageTh NOHATUHHBIM aNmapaToM €CTECTBEHHBIX obecrieunBarh ee cruioueHnue, 3QekTuBHO
06H.[aTLC$[ C KOJUICTaMH, PYKOBOACTBOM,
HayK, O3BOJISIONIMM [103HABaTh MUP, Y4aCTBOBATh B
MOTPEOUTEIISIMH.
JIUCKYCCHUAX 10 €CTECTBEHHO-HAYYHBIM BOIPOCAM, OK 2
HCIIOJIb30BaTh PA3IMYHBIC UCTOYHUKH UHPOPMAITUU OpraHH30BHIBAT COGCTBEHHYIO
JJI1 TIOATOTOBKU COOCTBEHHBIX pa60T, KPpUTHYCCKU JCATENILHOCTD, ONPEACIIATE METOABI K
OTHOCHUTBHCH K COO6HI€HI/I$IM CMI/L coﬂep)xamp[M CIOCOOBI BBITTOJTHEHHUS HpO(I)eCCI/IOHaJ'IbHLIX
3aaa4, OI€CHHUBATh UX 3(1)(1)€KTI/IBHOCTL nu
Hay4YHYIO HH(POPMAIIHIO.
YUHYIO HHGOP Ka4eCTBO.
OBnazeTs 3HAHUSMU 0 HaOO0JIee BAXKHBIX OTKPBITHAX OK 9.
1 TOCTHIKEHHUAX B 00JIACTH €CTECTBO3HAHUS, BEITE TOTOBBIM K CMEHE TEXHOJIOTHI
MOBJIUSIBIIMX HA DBOJIIOIMIO TIPEJICTABICHHH O B po¢eCCHOHATBHOM JIeATeTbHOCTH
MPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJOTHM.

OcBoeHue COAEpKAHUS y4eOHOM JTVCIIUTIIMHBI obecrieynBaeT
dbopmMupoBaHUE OOIIUX KOMITETCHIIUH.

OO111e KOMIETEHIH
(B cootBetcTBUM ¢ PI'OC CIIO mo crienuanasHOCTH)

OK 1.IloHnMaTh CYyIIHOCTh U COLMATbHYIO 3HAYUMOCTh CBOEH Oynyiei mpodeccun,
IIPOSIBJIATH K HEW YCTOMYMBBINA UHTEPEC.

OK 2.0Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD, OMPENEISATh METOABI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTD U Ka4ECTBO.
OK 3. Pemats npo0iemMsbl, OLIEHUBATh PUCKU U IPUHUMATh PEIICHUS B HECTaHAaPTHBIX
CUTYalLUsX.

OK 4. OcymiecTBiATh MOUCK, aHAIU3 M OLIEHKY WH(POpMaIIUK, HEOOXOAUMOM JIJIsi TOCTAHOBKHU U
peteHus mpoecCUOHANBHBIX 3314, TPO(PECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS.
OK 5.Mcnonb3oBaTh HHPOPMALIMOHHO-KOMMYHHUKAIIUOHHbIE TEXHOJIOTUU /IS
COBEpPILEHCTBOBAHUS NMPO(ECCHOHATBHON AEATEIbHOCTH.

OK 6. PaGoTaTh B KOJUIEKTHBE U KOMaH/Ie, 00eCIeunBaTh ee cruioueHue, 3hHEeKTHBHO
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001aThCs ¢ KOJIJIETaMH, PYKOBOJICTBOM, MTOTPEOUTEIISIMH.

OK 7. CraBuThb 11€J11, MOTUBUPOBATH JEATEIBHOCTD MOJYMHEHHBIX, OPraHU30BbIBAThH U
KOHTPOJIMPOBATh UX PabOTy ¢ MPUHITHEM Ha ce0s OTBETCTBEHHOCTH 32 PE3Y/IbTAT BBHIOTHEHUS
3a1aHUM.

OK 8. CamocTosITensHO ONpeaeNsTh 3a1a4l MPOPECCUOHANBHOTO U JINYHOCTHOTO Pa3BUTHUA,
3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHMPOBATH MOBHINICHNUE KBATU(UKAIINH.

OK 9. BBITh TOTOBBIM K CMEHE TEXHOJIOTHI B PO(ECCHOHATBHOM JCSITEIIBHOCTH.

1.4. KosinyecTBO 4acOB HA OCBOEHHUE MPOTrPAMMBbI Y4eOHOI
AUCIHUANIMHBI

MakcumainbHas yueOHas Harpy3ka ooyJarorierocs - 162 yaca, B TOM yucie:

— oOs3arenpHas aynuTOpHas y4yeOHasi Harpy3ka oOyuwatomerocs — 108
4acoB,

— camocTosTelbHasg paboTa oOyyaromierocs - 54 yaca.

B Tom uucne yacoB BapuatuBHOM 4yactu yueOHbIx 1ukioB I[IIICC3: He
IPETYCMOTPEHO.
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2. CTPYKTYPA U COJAEP)XKAHUE YYEBHOM JUCIUILIUHBI

2.1. O0beM yueOHOM QMCIUILUIMHBI M BUAbI Y4eOHOH padoThI

Buj yueOHoit padoThl O0bem
4acoB

MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 162
Oo0s13aTeIbHAA ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 108
B TOM YHCJIE:
MPAKTUYECKUX 3aHATUN 24
CamocrosiTesibHasi paboTa o0yyariuerocs (Bcero) o4
B TOM YHCJIE:
MOATOTOBKA pedepaToB, JOKIAT0B, KPOCCBOPIOB 50
WHIUBUTyaJIbHOTO MIPOEKTA C UCIOJIb30BaHUEM MH(GOPMAIIMOHHBIX 4
TEXHOJIOTUH.

HpOMC}KYTO‘IHaSI aTTeccranusa B (1)0pMe OK3aMCHa

[IpodunbHoe wu3yueHue o00I1Ic00pa3oBaTEILHON YyUeOHONM AUCIUTIIMHBI
AKOJIOTHS OCYIIECTBIISETCS YaCTHUHBIM IIepepaciipeieieHueM Y4eOHBIX 4acoB U
oTOOPOM JUIAKTHYCCKMX CIUHHUI[I B 3aBUCUMOCTH OT BaXHOCTH TeM s

cnennasnibHOCTH: 43.02.04 IlpuknagHas dCTETHKA.
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2.2. TemaTu4ecKuii IVIAH U cOlepP:KaHMe Y4eOHOM qucuumiinabl EcTecTBO3HAHUE

HaumenoBanmue pas3nesioB u tem | Cogep:xanue yueOHOro MmatepuaJa, jJadopaTopHbie padoThbl U O0bem yacon YpoBeHb
NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 00yuyarommxcs, OCBOCHHS
KypcoBasi padora (poekr)
2 3 4
BJIOK ®U3UKA 72
Pa3nes 1. Mexanuka 18
Tema 1.1. ®u3zuka — | Coaepkanue y4eOHOro MaTepuajia 2
(pynrameHnranbHasi HayKa o 1 | ®usuka — pyHaaMeHTaIbHAs HayKa O MPUPOJIE 1
npupoje. 2 | EctecTBeHHO-Hay4YHBIA METO]] TIO3HAHMUSI, €MO BO3MOKHOCTH U I'PaHUIIBI 1
IPUMEHUMOCTH.
3 | EnuHCTBO 3aKOHOB MPHUPOJIBI U COCTaBA BellecTBa BO BeeneHHOM. 1
4 | OTkpbITHS B PU3UKE — OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU 1
IIPOU3BO/JICTBA.
Coaep:xanue yueOHOro MaTepHaJia 2
Tema 1.2. 1 | Mexannueckoe nBruxenue. Cucrema orcyeTa. 2
Kunemarnka. Mexannieckoe 2 | Tpaexropus asuxenus. Ilyts. Ilepemermenue. PapHomepHoe 2
JABUKEHHE. IPSIMOJIMHEHHOE JIBHKEHUE.
CamocrosiTeibHas padora o0y4yarommxcs Ne 1 1
Bunp! nBrxenus. [lpumeneHne 1BUKEHUS B TEXHUKE.
Coaep:xanue yue0HOro MaTepHaJia 2
Tema 1.3. CkopocTb. 1 | Cxopoctb. OTHOCHUTENBHOCTh MEXAHUYECKOTO BHKEHUS. 3aKOH 2
cioxeHus ckopocrell. CpeiHsAs CKOPOCTh IPU HEPABHOMEPHOM
JIBUKCHHH.
2 | MraoBeHHasi CKOPOCTh. PaBHOYCKOpEHHOE MPSIMOJIHHEHHOE 1
JIBUKECHHE.
3 | Yckopenne. CBOOOTHOE MTAJICHHUE TEJ. 1
CamocrosiTeibHas padora o0y4yarommxcst Ne 2 1
Martepusi, GopMbl €e ABUKEHHSI U CYIIECTBOBAHMSI.
Coaep:xanue yueOHOro MaTepuaJia 4
Tema 1.4.. Junamuka. 1 \ Macca u cuia. Bzaumopeiictsue Teil. 3aKOHbBI JUHAMHUKH. 1

11
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Macca u cujia

2 | Cuutsl B ipuposie. 3aKOH BCEMHUPHOTO TATOTEHHSL.

IIpakTHyeckoe 3ansaTue Ne 1
HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHS OT MAaccChl Tella

CamocrosiTeibHast padota odyuyarommxcest Ne 3
Pemienue 3a1a4 1o teme.

Tema 1.5.
3aKOHBI COXpaHEHHS B
MeXaHHKe.

Coaep:xanue yueOHOTo MaTepHaJia

1 | Umnynbce Tena. 3akoH COXpaHEHUs UMITYJIbCa.

2 | Pabora u sHeprus. 3aKOH COXpaHEHUs SHEPTUH.

CamocrosiTeibHas padora odyuarommxcesi Ne 4
[IpumeHeHne 3aKOHOB COXPAaHEHUs B MEXaHHUKE.

KonTposbnas padora Ne 1
MexaHuka.

Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM

(1)I/I3I/IKI/I U TEPMOAUHAMMKH.

14

Tema 2.1.
MouJiekyasipuas pusznka

Coaep:xxanue yue0HOro MaTepHaJia

1 | Aromucruueckas Teopusi CTpoeHus BemecTBa. HabmoneHus v OnbITHI,
MOATBEPIKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BellecTBa. Maccol
Y pa3Mepsl MOJIEKYJI. TemIoBoe IBUKEHNE YaCTHI] BEIECTBA.
bpoynosckoe nBuxxenue. Mneansubiii ra3. TemnepaTtypa kak mepa
CpeHEW KMHETUYECKON YHEPTUU YacTUL. Y PaBHEHUE COCTOSHUS
uJeanbHoro raza. Mozaens xuakocty. [IoBepXHOCTHOE HATSKEHUE U
CMauyMBaHUE.

CamocrositeibHas padora o0y4yarommxest Ne 5 Kpucraummueckue u
aMop(QHBIE BEIIECTBA.

Tema 2.2.
Tepmogunamuka

Conep:xanue yueOHOTo MaTepuaJia

1 | Buyrpenssis sHeprus. PaboTa u Terniaoorada Kak criocoObl M3MEHEHHUs
BHYTpEHHEN 3Hepruu. I1epBrlil 3aKOH TEPMOJIMHAMHUKH.

CamocrositeibHas padora o0y4yarommxcs Ne 6 TeruoBsle
MalllHbI 1 UX TPUMCHCHHUC.

Pa3nes 3. OCHOBBI 2JICKTPOANHAMHUKH.

20

Tema 3.1.
JIEeKTPOCTATHKA

Conep:kaHue y4eGHOr0 MaTepuaja

1 | B3aumoneicTBHE 3apsKEHHBIX TN DJIEKTPUUECKUH 3aps. 3aKoH
COXpaHEHHUsI AJIEKTPUUYECKOro 3apsiia. 3akoH Kynona.

12
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DIEeKTPOCTaTHUECKOE T10JIE€, €r0 OCHOBHBIE XapAKTEPUCTUKU U CBSI3b
MEXy HUMH.

2 | IIpoBOAHUKH U U30JIATOPBI B JIEKTPOCTATUYECKOM I10JIE.
DneKTpuuecKas EMKOCTh KOHAEHCATOpa. DHEPTus
3JIEKTPOCTATUYECKOT0 MOJIsl.

CamocrosiTeibHas padora o0yuyarommxcs Ne 7
OeKTpUYECKU TOK B Pa3JIMUHBIX Cpesiax.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuaJa

IlocTOSIHHBII TOK 1 | [TocTostHHBIM snekTpuyecKuii TOK. Cuila TOKa, HalpsHKEHHE,
AIIEKTpUYECKOe compoTuBieHue. 3akoH Oma Il ydacTka ey U
MTOJTHOM DJIEKTPUYECKOM 1EIH.

2 | Pabora 1 MOITHOCTH NOCTOSIHHOTO ToKa. 3akoH J[xoyns—Jlenna.
3 | JleliCTBHS DIIEKTPHUYECKOTO TOKA.

IIpakTuyeckoe 3ansiTue Ne 2
COopKa 2JICKTPUUYECKO [T U I3MEPEHHUE CHITBI TOKA U HAIIPSDKEHUS Ha e¢
pa3IMYHBIX y4acTKax.

CamocrosiTeibHas padora odyuarommxcs Ne 8.
Bo3zaelicTBUE 371€KTPUUECKOr0 TOKa Ha OPraHU3M YelloBeKa. DIIEKTPOTaBMA.

Tema 3.3. Conep:xanue yueOHOIro MaTepuaJia

MarnutHoe moJie 1 | MarnuTHOE T0JIe M €T0 OCHOBHBIE XapaKTepUcTUku. JlelicTBre
MarHUTHOTO TIOJIS Ha MPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
Onexrpoasurarens. Cuia JlopeHna.

2 | SIBneHue 2IEKTPOMArHUTHOW MHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu. ITpasuiio Jlenna. DHeprust MarHUTHOTO MOJIS.

CamocrosiTeibHas padora odyuarommxcs Ne 9.
Camounaykuusi. UHIYKTHBHOCTB.

KonTpoJubnas pa6ora Ne 2
DJIEKTPUYECKUE SIBJIICHUSI.

Pa3gen 4. Kosie0anus ¥ BOJIHBI.

Conep:kaHue y4eGHOr0 MaTepuajia

1 | CBoGoanslie konebanus. [lepuon, yacToTa n aMIIUTYAA KOJIEOAHUH.
["apmonnueckue konebaHus. MareMaTH4eCKU U IPYKUHHBIN
Tema 4.1. MasTHUKHU.
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Mexannyeckue KoJIeOaHUA 1
BOJIHBI

2 | IIpeBparieHuie SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.
MexaHnueckue BOJHbI U UX BUJIbl. 3BYKOBbBIE BOJIHBI. Y IJIbTPa3BYKOBBIE
BOJIHBI.

IIpakTHyeckoe 3ansaTHe Ne 3
N3yueHne kosebaHuii MaTeMaTUYECKOI0 MasiTHUKA.

CamocrosiTeibHas padora odyuyarommxcest Ne 10. VYapTpa3Byk u
€ro UCIOJIb30BaHUE B MEIUIIMHE U TEXHHUKE.

Tema 4.2.
DJIeKTPOMATHUTHBIE KOJIeOaHUs
¥ BOJIHBI

Coaep:xxanue yueOHOro MaTepuaJia

1 | CBoGonHbIe eKTpOoMarHuTHele koseOanus. KonebarenpHblil KOHTYP.
®opmyna TomcoHa. BeHyXIEHHBIE 2I€KTPOMAarHUTHBIE KOJICOAHUS.
["apMoHMYECKHE STIEKTPOMArHUTHBIE KOJICOaHUs. DIIEKTPHUECKHUI
pPE30HaHC

2 | [lepemennslit TOK. Dnekrporereparop. [lonydenne u nepenava
AIIEKTPOIHEPTUH.

3 BJ'ICKTpOMaFHI/ITHOG I10JIC. BHCKTpOMaFHI/ITHLIC BOJIHBI. CKOpOCTB
SJICKTPOMArduTHBIX BOJIH.

CamocrosiTeibHas padora odyuarommxces Ne 11

[Tpobnems! sHeprocoepexenus. [IpUHINIIBI PaJUOCBA3U U
TCICBUACHUS.

CamocrosiTesibHas padora o0y4yarommxcs Ne 12

Hcnoap3oBanne OJICKTPOMArdMuTHBIX BOJIH PA3JIMYHOIO JUalla30Ha B
TEXHUYECKHUX CPEJICTBAX CBSA3U, MEIUIIMHE, IPU U3YYEHUU CBOMCTB
BEILIECTBA.

TeMma 4.3.
CBeToBbI€ BOJIHBI. JINH3BI.

Conep:xanue yueOHOro MaTepuaJia

1. | Pa3BuTHe npeacTaBiIeHU O IPUPOE CBETa. 3aKOHBI OTPAKEHHS U
IPEJIOMIIEHUS CBETA.

2. | JIunzpl. @opmynia TOHKOM JIMH3BI.

IpakTnueckoe 3ausitue Ne 4
W3yuenue untepdepeHnu u qudpakiiui CBeTa.

CamocrositeibHas padora odyuyarommxcest Ne 13. OnTuueckue
puOOpHI.
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Pa3zgea S. DiieMeHTHI KBAHTOBOW QU3MKH. 6
Tema 5.1. Copaepxxanue yueOHOTro MaTepuasa 1
KBaHTOBEIE CBONCTBA CBETA. 1 ‘ KBanToBas runotesa [1nanka. ®oTosnekrpuueckuii 3¢ dhexr.
Tema 5.2. Conep:kanue y4eOHOT0 MaTepuaJia 2
®usuka aToMa 1 aTOMHOro siApa | 1 | Mogenu crpoenus aroma. OnbitT Pezepdopra.
PaanoakTHBHOCT.
2 | ®usKKa aTOMHOTO fApa U 31eMeHTapHbIX yacTull. COCTaB U CTPOCHUE
aTOMHOTO si/ipa.
CamocrosiTeibHas padoTa odyuyarommxces: Ne 14. 1
PaanoakTHBHbIE H3]Ty4EHHs U UX BO3/IEHCTBHE HA KUBbIE OPraHU3MBI.
KontpoabHnas padora Ne3 1
TKP no 610oky ®PU3NKA
baoxk XUMMUSL. 45
Paznen 1. O01mas u HeopraHuvyeckasi XUMHUS. 26
Tema 1.1. OcHoBHbIe IOHATHA U | Coep:kaHue yueOHOT0 MaTepuaJia 4
3aKOHbI XUMHH 1 | Ilpenmer xumuu. BemectBo. ATom. Monekyna. XUMHYECKUHN JIEMEHT U 2
(opMBI ero CynecTBOBaHUS
2 | IlpocThle u ClOKHBIE BEIIECTBA. AJJIOTPONUS U €€ IPUUUHBIL.
3 | U3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHU. Macca aTOMOB U
MoOJIeKYJ. ATOMHas equHuIa Maccbl. OTHOCUTEIbHBIE AaTOMHAS U
MoJeKyisipHas maccsl. KonnuectBo BeniectBa. [loctossHHas ABorampo.
Mousipaast macca. 3akoH ABoraapo. MoJsipHbIi 00bEM Tra30B.
4 | PacueTsl IO XUMUYECKUM (opMysIaM. 3aKOH COXPAHEHUS MaCChl
BEIECTBA.
CamocrositenbHas padora odyuyarommxcest Ne 15. 2
Pemenue 3a1a4 Ha nepBOHAaYaJIbHbIE XUMUYECKHE MTOHSITHS U 3aKOHBI.
Tema 1.2. [lepuoguyecknii 3akon | CoaepxxaHue y4eOHOIo MaTepuasa 4
u llepuoauyeckas cucrema 1 | Otkpeitue Ilepuoguueckoro 3akoHa. [lepuonuueckas cucrema 2

xuMudecknx iementon 1. U.
MenpeneeBa

xumudeckux 3yemenToB J. . Menaeneena.

2 | 3nauenue [leproanueckoro 3akoHa u Ilepuoanueckoii cucteMsl
XUMHUecKHX aemMeHToB . . MenaeneeBa s pa3BUTHS HAYKH U
ITOHUMAaHUsl XUMUYECKON KapTUHBI MUPA.
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CamocrosiTesbHasi padora o0Oyuarommxcs Ne 16.
. . MenneneeB 00 00pa30oBaHUU U TOCYJapCTBEHHOM MOJIUTHKE.

Tema 1.3. CTpoeHue BenecTBa

Coaep:xanue yueOHOTo MaTepHaJia

1 KoBaneHTHas CBI3b: HCIIOJISIPHAsA U ITOJIAPHAA. Honnas cBsa3s. KatnoHb!
1 aHUOHBEI.

2 | Metaymyeckas cBsi3b. BomopoHas cBs3b

Tema 1.4. Bona. PacTBopbl.

Coaep:xanue yueOHOIro MaTepHaJia

1 Bona B Ipupoac, 6BITy, TCXHUKE U Ha ITPOU3BOJICTBEC. dusznyeckue u
XUMHYSCKHE CBOMCTBA BOBI. OHpeCHCHI/Ie BOJbI. AFpeFaTHI)Ie
COCTOSAHUA BOAbBI U €€ ICPEXOAbl U3 OJHOT'O arp€raTHoro COCTOSAHHA B

JpyToe.

2 | Xumudeckue peaknud. [ToHsITHE 0 XUMUYECKON peakiuu. TUIbI
XUMUYECKUX peakiuii. CKOpoCTh peakuu U (aKTOphl, OT KOTOPBIX OHA
3aBHCHT.

CamocrosiTesbHas padora o0yuarommuxcs Ne 17.
O‘-II/ICTKa BOJBI pa3JIMUHBIMU METOJaMMU.
CamocrositeibHas padora o0y4yarommxcest Ne 18.
Pemienne pacyeTHBIX 3a/1a4 HA paCTBOPHI.

Tema 1.5. Heopranuyeckue
coeIMHEeHUs

Coaep:xanue yueOHOro MaTepuaJia

10

1 | Knaccudukarusi HEOpraHUYECKUX COCTUHEHUI U UX cBOMCTBA. OKCHUJIBI,
KHCJIOTBI, OCHOBAHUS, COJIU.

2 | [Monstue o ruaponm3e coseit. Cpeaa BOJHBIX paCTBOPOB COJICH: KUCITAS,
HEWTpasbHas, 1e04Has. Boropoausiii mokasarens pH pactsopa.

w

MeTtamisl. O6H_[I/Ie (I)I/I3I/IIIGCKI/IG U XMMHYECKHE CBOMCTBA METAJJIOB.

4 | Hemeramnsl. O611as XxapaKTepUCTHKA TJIaBHBIX TOATPYIIIT HEMETAIIJIOB
Ha IIpUMEPE rajgoreHoB.

IIpakTnyeckoe 3ansaTue Ne 5

Onpenenennie pH pactBopa colieid.

IIpakTyeckoe 3ansaTHe Ne 6

B3anmoneiicTBre METaIOB C paCTBOPaMU KUCIIOT U COJICH.

CamocrositeibHas padora odyuyarommxcest Ne 19.
Baxxneimme COCAMHCHU MCTAJIJIOB U HEMETAJIJIOB B IIPUPOJIC U

16
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XO3HCTBEHHOM JACATCIIBHOCTH YCJIOBCKA.

KonTposbnas padora Ne 4. 1
Heopranuueckas xumusi.
Pa3nes 2. Opranuyeckasi XuMusi. 19
Tema 2.1. Oprannueckue Copaepxxanue yueOHOIro MaTepuasa 11
COCIMHCHUSI 1 | OcHOBHBIE TTOJIOKEHUS TEOPUH CTPOCHUS OPTaHUIECKUX COCTMHECHUM. 8
MHuoroo6pasue opranndyeckux coennuenuid. [lonsitue nzomepun.
2 | YraeBopopoasl. [IpenenbHblie U HeMpeaelibHbIE YIIIEBOI0POIbl. Peakiiust
nosuMepuszanuu. [IpupoaHble HCTOYHUKH YTITIEBOAOPO/IOB.
VYrieBonopoasl Kak OCHOBA MEXAYHAPOJHOIO COTPYIHUYECTBA U
BO)XKHEHIINN UCTOYHUK (hopMupoBaHus Oromxera PO.
3 | Kucnopoaconepskamue oprannueckue seniectsa. [lpeacraBurenu
KHCJIOPOJICOAEPKALUX OPraHMYECKUX COCIUHEHNI: METUIIOBBIN U
STUJIOBBINM CIIUPTHI, MIULEPUH, YKCYCHAsI KUCIIOTa. JKUpPBI Kak CII0KHbIE
3(hUpHI.
4 | YrneBoJpl: INII0OK03a, KpaxmaJl, IEeJITI0I03a.
5 | AzoTcozepikaliyue OpraHuuecKue coelMHEeHs. AMUHbBI, aMUHOKHCIIOTHI,
6enku. CtpoeHue u Ouosiornyeckast GyHKIUS OEIKOB.
6 | [lmacTtmacce! u BojokHa. [ToHsATHE O TUTacTMaccaX U XUMHUYECKUX
BOJIOKHax. HarypanbHble, CHHTETUYECKHE U HCKYCCTBEHHBIE BOJIOKHA.
CamocrosiTesibHas padoTa odyuarommuxcs Ne 20. 3
[TpuMeHeHnEe TOIUMEDPOB.
CamocrosiTeibHas padoTa odyuyarommxest Ne 21.
AJIKOT0JIb U QJIKOT0JIU3M.
Tema 2.2. Xumus u Ku3Hb Coaepxxanue yueOHOIro MaTepuasa 8
1 | XuMmus u opranusm yesnoBeka. XMMHUYECKHE 3JIEMEHThI B OpraHu3Me 5)

yenoBeka. OpraHnyeckue U Heopranuueckue BemiectBa. OCHOBHBIE
KU3HECHHO HEOOXOMMBIC COSAMHEHUS: OCIIKH, YIIICBOIBI, JKUPHI,
BUTAaMUHBI. YTIIE€BOJbI — TJIaBHBIA UCTOYHHUK YHEPTHH OpraHu3Ma. Poib
KUPOB B OpraHu3Me. XO0JIECTEPUH U €ro PoJib B 310POBbE YETIOBEKA.
MuHepanbHbIC BEIIECTBA B MPOIYKTaX MUTAHUS, MUIIEBBIC JOOABKH.
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C6aﬂaHCI/Ip0BaHHOG IIUTaHUC.

2 | Xumus B 661Ty. Boga. KagectBo Boabl. Moromniue 1 YUCTAIINE CPEACTBA.
[IpaBuiia 6e30macHoOil paboThI CO CpeACTBAMH OBITOBOM XUMUH.
CamocrosiTesibHasi padora o0Oyuarommxcst Ne 22, 2
Posib XUMUYECKHX 3IEMEHTOB B )KU3HU PACTCHHUN. Y T0OpeHusl. XUMUYECKUE
CpEeJICTBA 3aIIUTHI PACTECHUM.
KouTpoJbHas padora Ne 5 1
TKP no 6aoxky XMUMU L.
baoxk BUOJIOI' A 45
Pa3nen 1. buoJiorusi - COBOKYIHOCTh HAYK O KMBOI IpUpoe.
Tema 1.1 ’KuBasi npupoga kak | Cogep:xaHue yueOHOro MaTepuaJia
00LeKT H3YueHUs OHOMOTMH. ™1 | NMeronp Hoce0BaHNs KIBOi MPHPOB! B GHOTOMMH. ONpPEICICHHE
JKU3HU (C MPUBJICUEHUEM MaTepuaia u3 pa3aesioB GU3UKH U XUMHUH).
2 | YpOBHM OpraHu3aliy KU3HHU.
Pa3nea 2. Knerka. 10
Tema 2.1 CTpoeHue KJIeTKH Conep:xxanue yueOHOro MaTepuaJia 4

1

Ucropus nzydenus kiaeTku. OCHOBHBIE TOJIOKEHUS KJIETOUHON TEOPHUU.
Kierka — cTpykTypHO-PyHKITMOHAIBHAS (2JIEMEHTapHAs) €ANHUIIA
JKU3HHU.

Crpoenue kietku. [IpokapruoTsl U 3yKapuOThl — HU3IINUE U BBHICIINE
KJIETOUYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH
HYKapuoT.

[ToBepxHOCTHBIH anmapar. CXxeMaTHYHOE ONHUCAHHUE KHUJIKOCTHO-
MO3aMYHON MOJIENTH KJIETOYHBIX MeMOpaH. L{uTormasma — BHyTpeHHSS
cpefa KIeTKH, opraHou sl (opraneuisl). Kinerounoe sapo. @yHkuus
Apa: XpaHeHHe, BOCIPOMU3BEICHNE 1 TIepeada HacIeICTBEHHON
uHpopManuu,

pETyJSIHs] XAMHYECKOW aKTHBHOCTH KIICTKH.
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CamocrosiTesibHasi padora o0Oyuarommxcst Ne 23,
CrpykTypa 1 GyHKIIMA XPOMOCOM. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.

IIpakTHyeckoe 3ansitue Ne 7
HaOnroneHue ki1eTok pacTeHUH U )KMBOTHBIX II0J MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax 1 ux ONUCaHUe.

Tema 2.2 XUMHYECKHH COCTAB
KJIETKH.

Conep:kanue y4eOHOT0 MaTepuaJia

1 | MatepuanbHOE €IMHCTBO OKPYKAIOIIET0 MUPA U XUMHUYECKUN COCTaB
JKHUBBIX OpraHU3MOB. brojornyeckoe 3HaueHNe XUMUYECKUX
anemeHTOB. Heopranudeckue BenecTBa B COCTaBe KJIETKU. PoJib BOJIBI
KaK pacTBOPUTEISI © OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH cpeibl
opraau3MoB. Heopranmdeckre HOHBI. YTJICBOIbI U JIUIHIBI B KIIETKE.
Crtpyktypa u 6uonorndyeckue QyHKIUHA OEIKOB. AMUHOKUCIOTHI —
MOHOMEpPHI 6eNKoB. CTPOEHHE HYKIICOTHIOB U CTPYKTYypa
nonuaykieotuaHbx neneid JJHK u PHK, ATO.

2 | Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue, ;KU3HEHHBIA UK U
€ro 3aBUCUMOCTb OT KJIETOYHBIX (popM ku3HU. Bupycsl — Bo30yuTenu
WH(EKITMOHHBIX 3a001€BaHUI; TOHATHE 00 OHKOBHUpYCAaX.

CamocrositeibHas padora o0yuyarommxcest Ne 24,
Bupyc nmmynonedpunura yenoseka (BIUY). [Ipodunakruka BIY-
UH(EKIHH.

Pa3nea 3. Opranusm.

10

Tema 3.1 Opranusm — emHoe
neJjoe.

Conep:xxanue yueOHOro MaTepuaJia

1 | Muoroo6pa3ue opranuzMoB. OOMeH BEIIECTBOM U SHEPTUEH C
OKPY’KaIOIIEeH cpesioi Kak HEOOX0IMMOE YCIIOBUE CYIIECTBOBAHUS
KUBBIX cucTeM. CIocoOOHOCTh K CaMOBOCTIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX 0COOEHHOCTEHN KUBBIX OpPTraHHU3MOB.

2 | JleneHue KJIETKU — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOKEHHUS
oprann3moB. becnionoe pazmuoxenue. [1omoBoit mporecce 1 noysoBoe
pasMHOkeHue. OII0A0TBOPEHHE, €r0 OMOIOTHYECKOe 3HAUCHHE.

3 | [NonaTne 06 MHAMBHUYATHHOM (OHTOTEHE3), SMOPHOHAITTLHOM
(sMOpuoOreHes) u MoCTIMOPUOHATBHOM pa3BUTHH. HIMBUAYabHOE
pa3BUTHE YEJIOBEKA M €r0 BO3MOKHbIE HAPYILICHUS.
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Tema 3.2 HacjieACTBEHHOCTEL U
U3MEHYMBOCTH OPraHU3MOB.

Conep:kanue y4eOHOT0 MaTepuaJia

1

OO01mue npeaCcTaBIeHHs O HACTIEACTBEHHOCTH U U3MEHUHUBOCTH.
['eHeTH4ecKass TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. HacienoBanue npusHakoB y yenoBeka. [lonoBeie
xpomocombl. CIIEIJICHHOE ¢ TTOJIOM HacjenaoBaHue. HaciencrBeHHbie
00JIe3HU YeI0BeKa, UX MPUUMHBI U nnpodunakTuka. CoBpeMeHHbIE
MIPEICTABJICHHS O T€HE U TCHOME.

['eHeTHYeCKUE 3aKOHOMEPHOCTH M3MeHYNBOCTH. Knaccudukarus hopm
W3MEHUYMBOCTH. BilMsiHuE MyTareéHOB Ha OpraHu3M YeJIOBEKaA.

[Tpenmer, 3a1a4u U METO/BI CENEKIMU. | eHeTHYeCKre 3aKOHOMEPHOCTH
cesnekuuu. Yuenue H. . BaBuiioBa o nenTpax MHOroodpasus u
IPOMCXOXKACHUS KYIbTYPHBIX pacTeHUH. buorexnomorus, ee
JOCTHIKCHUSA, ICPCIICKTUBLI PA3BUTH.

CamocrosiTesbHast padora o0yuarommuxcs Ne 25.
buorexHoiorus u reHHas nHxxeHepus — texnosnoruu XXI Beka.

IIpakTHyeckoe 3ansitue Ne 8
Pemenne aneMeHTapHbIX T€HETUYECKUX 3a7ad.

Paznea 4. Bun.

10

Tema 4.1
JBOJIOLHOHHAS TEOPHSI.

Conep:xxanue yueOHOro MaTepuaJia

10

1

OBOJIIOLMOHHAS TEOPUs U €€ POJib B GOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAay4YHOU KapTuHBI Mupa. Bun, ero kpurepun. [lomymsmms
KaK CTPYKTYpHasi €IMHUIA BU/1A U 3BooLMU. CUHTETHYECKask TEOpUs

sBomtornu (CTD). JIBuKyIue CUIlbl SBOIOIUH B cO-0TBeTCTBUU ¢ CTD.

Pesynbratel aBomtonuu. CoxpaHeHne MHOTrooOpasus BUIOB Kak OCHOBA
ycToiunBoro pa3zButus 6mochepsl. [IpuunHbl BRIMUpaHUS BUOB.
bronornuecknii mporpecc u OMOJIOTHUECKHI perpecc.

['unoTte3sl MPOUCXOKACHUS KU3HU. Y CII0KHEHUE KUBBIX OPTraHU3MOB
Ha 3emMJie B MPOLIECCE IBOTIONNU. AHTPONOTEHE3 U €Tr0
3aKOHOMEpPHOCTH. J[oKa3zaTenbCTBa POJCTBA

YCJIOBEKA C MIICKOIINTAOIINMHU ) KUBOTHBIMU. DKOJIOTHYECKUe q)aKTOpI)I
AQHTPOIIOT€HE3a: YCIOKHEHUE MONYISIMOHHON CTPYKTYpPBI BUJIA,
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M3TOTOBJICHHE OPYAUM TPyAa, MEPEeXoa OT
PACTUTENBHOTO K CMEUIAHHOMY THUITY TUTaHUsI, UCIIOJIb30BAHUE OTHS.
[TosiBNIeHNE MBICTTUTENILHOM 1€ATEIbHOCTH M YWICHOPA3AeIbHOM peyn.

CamocrosiTeibHast padoTa odyuyarommxcest Ne 26.
[TpouncxoskaeHne yenoBeyecKux pac.

IIpakTnyeckoe 3ansiTue Ne 9.
Ornucanue ocoOelt Buaa o MOppoIornIecKoMy KPUTEPHIO.

IpakTnyeckoe 3ansitue Ne 10.
Ananus u OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOXKACHUS KU3HU.

IIpakTuyeckoe 3ansaTue Ne 11.
AHaJIu3 U OlLIEHKA pa3IMYHbIX TMIIOTE3 IPOUCXOXKICHHUS YETIOBEKa.

Pa3zned 5. DxkocucTreMel.

13

Tema 5.1 IKoJorus

Coaep:xxanue yueOHOro MaTepuaJia

1

[Ipeamer u 3a1a4K SKOJIOTUH: YUEHUE 00 IKOJIOTHUECKUX (pakTopax,
yUeHHE 0 COO0IIeCTBaX OPTaHU3MOB, yUeHUE 0 orocdepe.
Dkonorudeckre pakTopbl, 0COOEHHOCTH UX BO3IACHCTBHUS.
DKoJIoruYecKast XapakTepucTrka Buja. [ToHsTHe 00 IKOITOTHIECKUX
cuctemax. llenn nuranus, Tpoduueckue ypoBHHU. broreorenos kak
HKOCHCTEMA.

CamocrositeibHas padora o0y4yarommxcest Ne 27.
[Tomymnsiiust Kak eAMHHUIIA OMOJIOTUYECKON IBOJIOLINH.

IIpakTHyeckoe 3ansaTue Ne 12.
CpaBHuTENbHASA XapaKTEPUCTUKA IPUPOJHBIX 3KOCUCTEM U arpO3KOCHCTEM
CBOEY MECTHOCTH.

IIpakT4eckoe 3ansaTue Ne 13.
Pemenne 5K0JIOTHUECKHX 3a/1a4.

Tema 5.2
buocdepa

Coaep:xanue yueOHOro MaTepHaJia

1

buocdepa — rnodanpHas sxocucreMa. Yuenue B. . Bepnaackoro o
ouocdepe. Poinb )xuBBIX OpraHu3MoB B 6nocgepe. bruomacca.
buonornueckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa yriaeposa).
OcHOBHBIE HalpaBJIeHUs BO3/ICHCTBHS YeJoBeKa Ha Ouocdepy.
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TocynapcTBeHHOE OrOKETHOE PO ECCHOHATBHOE 00pa3oBaTeNbHOE yupexaeHue CaMmapckoil oomactu
«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

Tpancdopmanust eCTeCTBEHHBIX IKOJOTHUECKUX cructeM. OcOOEHHOCTH
arpo’KOCUCTEM (arporeHO30B).

CamocrosiTesibHas padoTa odyuarommuxcs Ne 28. 3
3anoBeaanku CamMapcKoi 00I1acTH.
IIpakTuyeckoe 3ansaTue Ne 14, 2
AHanu3 ¥ OlleHKa MOCIeACTBUN COOCTBEHHOM JIEATEILHOCTH B OKPYXKarolen
cpeje, TII00ATBHBIX AKOJIOTHYSCKUX MPOOJIEM U IyTEH UX peIICHUsI.
JAudpepeHuipoBaHHbIN 3a4eT 2
Hroro 162
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TocymapcTBeHHOE O10KETHOE TTpopeccHoHaTbHOE 00pa3oBaTebHOe yupexacHue Camapckoit o0actu
«CamapcKuii TOCyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJIOTUH M TN3aiiHa»
N3menenue Ne « » 20 T.

2.3. Conep:xkanue npopuIbHON cOCTaBJISIIOLIEH

2.3.1. s cneunaabHocTh: 43.02.04 [TpuknaaHas scTeTuka

[TpodunpHoit cocTaBmstomie s 6oka 1 Ou3nka ABIAIOTCS CIEAYIONINE
TUIAKTUYECKUE €IMHULIBI:

Mexanuueckoe nBmxkenue. (CpoOomHoe majaeHwe Ten. Macca u cuia.
B3aumopneiicteue ten. Cunbl B OpUpoOAE. 3aKOH BCEMHPHOIO TATOTCHUS.
Mexanuueckass pabora. MoiHocTs. Mexanudeckasi sHeprusi. TemriepaTypa Kak
Mepa CpeJHEd KHHETUYECKOM DSHEPruy  YacTHII. Mogenb  KUAKOCTH.
[ToBepxHOCTHOE HATsDKEHHME M cMmaduBaHue. Kpucramimueckue u amopdHbIe
BEILECTBA.

B3anmonencTBue  3apsyKEHHBIX — TEIL. DIIEKTPOCTATUYECKOE  IIOJIE.
[ToctostHHBIN 3nekTpuuecknil TOK. Cuhila TOKa, HaNpsSHKEHUE, JJIEKTPUYECKOE
COMPOTHUBJIEHUE. DIIEKTPOJBUTATEINb.

CBoOonubie kosieOanus. llepuon, wactota M aMmIUIUTyAa KOJIeOaHUM.
["apMonunyeckue konedanus. MexaHn4ecKne BOJIHBI U UX BUJBI.
3BYKOBbIE€ BOJHBL. YJIbTPa3BYKOBbI€ BOJIHBIL. YJbTpa3Byk . (CBoOoaHbIe
AIIEKTPOMATHUTHBIE KOJICOAHUS.

[IpodunbHOI cocTaBstoneit 1y 010ka 2 XUMHUSA SBISIOTCS CIEIYIOIIHNE
JTUJAKTUYECKAE €TUHUIIBI:

Bona B mpupone, ObITy, TeXxHHMKEe M Ha Tpou3BojcTBe. Duzmyeckue u
XUMHUUYECKUE CBOMCTBA BOJbI. ATrperaTHbIE COCTOSIHUSI BOJIBI M €€ MEPEXOJbl U3
OJIHOTO arperaTHoro cocrosinusa. KauectBo Boabl. Morolue 1 YUCTSIIME CPENCTBA.
[IpaBuiia 6e3omacHO# pabOThI CO CpeIcTBaMU OBITOBOM XUMUU

OKcuipl, KUCIOThI, OCHOBAHUS, COJIH.

XUMHUYECKHUE DJIEMEHTHI B OpraHu3me uenoBeka. OpraHu4eckue 1 HEOpraHuYeCcKue
BemiecTBa. OCHOBHBIE KU3HEHHO HEOOXOAUMBIE COCIUHEHUS:0€IKU, YTJIEBOIbI,
YKUPbI, BATAMUHBI.

[IpodgunbHOil cocTtaBnstomend g Onoka 3  buosorus sSBistOTCA
CJIeIyIOLME JUTAKTUYECKUE SAUHUIIBI

Crpoenue kineTku. bronormueckoe 3HAYEHUE XWMHUYECKHX HIIEMEHTOB.
Heopranuyeckue BelecTBa B COCTaBE KIETKU. Poib BOJBI KaK pPacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEHl cpeasl opraHusmoB. CTpykTypa U
ouonornyeckue (QyHkiuu OenkoB. CTpoeHHE HYKJICOTUIOB U  CTPYKTypa
nonunykiaeotTuanbx ueneit JJHK u PHK, AT®.

Bupycwel u Gaktepuodaru. Heknerounoe cTpoeHwue, >KU3HEHHBIA MUK U
€ro 3aBUCUMOCTh OT KJIETOYHBIX (opm ku3HU. Bupycel — Bo3Oyaurenu
WHPEKIMOHHBIX  3a00JIEBaHMIA; noHsITUE 00  OHKOBHUpYCax. Bupyc
ummyHoaeduimta yenoseka (BIY). Ilpodunakruka BUY-undexumm.

[TonoBolt mpouecc M moOJIOBOE pazMHOXKeHHE. OII0JA0TBOPEHHUE, €ro
ouosiornyeckoe 3HaueHue. I[lonsTue 00 UWHAUBHAYaJbHOM (OHTOTEHE3),

23
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IMOPUOHATIEHOM (sMOpuorenes) U OCTAMOPHOHAIEHOM Pa3BUTHH.
WNunuBuayanbHOe pa3BUTHE YeNOBEKAa W €ro  BO3MOXKHBIE — HapyIIEHUS.
HacnenoBanue npusHakoB y uernoBeka. [lomoBeie xpomocombl. HaciencTBeHHbIe
00J1e3HHU YesloBeKa, UX NMPUYUHBI U npoduiiakTuka. COBpEMEHHBIE MTPEICTABICHMUS
o rede. OCHOBHbIE HalpaBJICHUS BO3ACUCTBUS YEJIOBEKA Ha buochepy.
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3. YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCIUIIJIAHBI

3.1. TpebGoBanusi K MATEPUAJIBLHO-TEXHHYECKOMY 00eCIedeHUI0
Peanuzanus yuyeOHON AMCHMIUIMHBI OCYIIECTBIISIETCS B KaOUHETe «XUMUS U
buonorus».
O6GopynoBaHue yueOHOro KaOMHETa: KOMIUIEKT yuyeOHON MeOemnu, KiaccHas
nocka, komruiekT meoenu s [1K, yueOHo-HarIsIAHBIX TOCOOU O TUCIIUIUINHE.
Texauueckue cpeacTra 00ydeHUs: KOMITBIOTED, TPOCKTOP, SKPaH,IPUHTED.

3.2. UudopmannoHHoe odecneyeHme
JlJist cTy1IeHTOB

1. I'abpuenssa O.C. u np. EcrectBo3Hanue. Xumusi: y4eOHUK [Jisl CTYJIECHTOB
npodeCCUOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3aliii, OCBAUBAIOIINX Npodeccuu u
crnenmanpHocTu CI1O0. — M., 2017
2. [Tapmytuna JILA. EcrtectBo3nanue. buomnorus: ydeOHUK [JIsi CTYIEHTOB
poecCUOHANIbHBIX 00pa30BaTENbHBIX OPraHU3allii, OCBAUBAIOIINX MPOPECCUU U
crnenmanpHoctu CI1O. — M., 2017
3. Camorinenko II.M. EcrecrBo3nanme. ®usuka: y4yeOHUK [JI1 CTYJACHTOB
podecCHOHaNBbHBIX 00pa30BaTEIbHBIX OPraHU3alliii, OCBAUBAIOIINX MPOodeccruu u
cneumanpHocTu CI1O. — M., 2017
4. Camoitnienko I1.1. EctecTtBo3nanue. @usnuka. COOpHUK 3adad: yueO. mocodue
Ui CTYJACHTOB  MNpOo(ecCHOHAIBHBIX  00pa30BaTENIbHBIX  OpraHU3allUi,
OCBaMBaIOIINUX
5. benses 1. K., demmmun .M., Ky3unernosa JI.LH. u np. buonoruss (6a3oBbrit
ypoBenb) [Tekcr]: 10 knmace. — M., 2014. — 367 c.
6. benses JI. K., Hemmmmn I''M., bopoaun II.M. u np. buomorus (6a3oBbrit
ypoBenb) [Tekcer]: 11 kmacc. — M., 2014. — 366 c.
7. T'abpuensu O. C., OctpoymoB U. I'. Xumus ans npodeccuii 1 crienuaibHOCTEH
COIMAJIbHO-?)KOHOMHYECKOTO U TyMaHUTapHOTO npoduieit| TekcT]: ydeOHuk s
CTYJI. YUpEXKJICHHH cpe. mpod. obpazoanus. — M., 2014. — 205 c.
8. lN'abpuensu O.C. Xumus. [Ipaktuxkym [Tekct]: yue6. mocobue. — M., 2014. —
120 c.
9. ladpuensn O.C. u ap. Xumus. TecTsl, 3a1a4uu U ynpaxkHeHusi[ TekcT]: yueo.
rmocooue. — M., 2014. — 120 c.
10. I'abpuensn O.C. Xumus. Ilocobue mist moaroroBku k EI'D[Tekcr]: yueO.
rmocooue. — M., 2014. — 150 c.
11. Enxuna JI. B. buonorus. Bech mikosbHbIN Kypce B Tabiaunax [Tekct]: — M.,
2010. -98 c.
12. Epoxun O.M. Xumus: 3anauu u ynpaxuaenus [Tekcr]: yueb. mocobue ms
CTYI. yupexaenuii cpea.nmpod. oopazoBanus. — M., 2014. — 300 c.
13. Epoxun KO.M. COopHHK TeCTOBBIX 3amanuii mo xumuu|[ Tekcr]: yded. mocobue
TUTst CTY. Yupexkaenuit cpes. npod. oopaszoBanus. — M., 2014. — 200 c.
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14. KoncrantunoB B.M., PezanoB A. I'., ®aneeBa E. O. buonorus [Tekcr]:
Y4eOHUK I CTyA. YUpexaeHuid cpea. mpod. obpazoBanust / mox pexa. B. M.
KoncrantunoBa. — M., 2014. — 255 c.

15. Hemuenko K. O. ®usuka B cxemax u tabiunax|Teker]: — M., 2014. — 100 c.
16. Camoitnenko I1. M. ®usuka mis npodeccuii U CrelralbHOCTEH COIMaIbHO-
HPKOHOMHUYECKOTO W TyMaHWTapHoro mnpodwuieit [Tekcr]: y4eOHHMK ISl CTY/I.
yupexJIeHu cpe. mpod. odpazoBanus. — M.,2014. — 290 c.

17. Camoirinenxko II. M. COoprumk 3amad 1o ¢usuke i npodeccuit u
CHEIUATBHOCTEH COIMATBHO-P)KOHOMHYECKOTO u T'YMaHHTAPHOTO
npoduteii| Texcr]: yae0. Tmocobue g CTyA. YYPEKISCHUH  Cpe.
npo¢.oOpazoBanus. — M., 2014. — 175 c.

18. Xumusi: DIEKTPOHHBIA y4eOHO-METOIUYECKUN KOMIUICKC [DJIEKTPOHHBIHN
pecypc]. — M., 2014.

Jois npenoagaBareJien
1.06 o6pazoBanun B Poccuiickoit ~®eneparuu:  denep. 3aKoH  OT
29.12. 2012 Ne 273-®3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11 -®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Neo 148-D3, ¢ u3m.,
BHeCeHHbIMU DenepanbHbiM 3ak0HOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
2. [Ipukaz MunuctepctBa obpa3zoBanus u Hayku P® ot 31 mexabpst 2015 r. N
1578 "O BHeceHMM U3MEHEHHMH B  (denepanbHbIA  TOCYAAPCTBEHHBIN
o0pa3oBaTeNbHbI CTaHAAPT CpEeAHEro oOIero oOpa3oBaHUs, YTBEP>KICHHBIM
npuka3oM MuHuctepcTBa oOpa3zoBaHus W Hayku Poccuiickoit @enepauu ot 17
Mmast 2012 r. N413"
3. [IpumepHasi ocHOBHasi o0Opa3oBaTelbHAsl MporpaMMa CpPEIHEro  OOIIero
oOpa3zoBaHus, OAOOpEHHasl pelieHueM (enepaTbHOro Y4eOHO-METOANYECKOTO
o0beIMHEHUS 110 00IeMy oOpa3oBaHHIO (TPOTOKOJ OT 28 uroHs 2016 r. Ne 2/16-
3).
4. @enepanbublii  3ak0oH OoT  29.12.2012 No 273-03 «OO0 o0pa3oBaHuu B
Poccutickon @enepanum» [Tekcr].
5. [Ipuka3z MunucrepctBa oOpa3zoBanust U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKACHUHU (PeepabHOTO TOCYAApCTBEHHOTO 00pPa30BaTEIbHOTO CTaHJApTa
cpennero (moyiHoro) obmero oopazoBanus» [ Tekcr].
6. [Ipukaz MunncrepctBa oOpa3zoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn w3MeHeHuid B [lpukaz MwunHuctepctBa oOpa3oBaHus € HAyKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 “O06 yTrBepxkaeHnu (penepaibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJAApPTa CpeaHero (TOJHOTO) OOIIero
obOpazoBanus’» [Tekcr].
7. Ilucemo JlemapraMeHTa TOCYJApCTBEHHOM TOJUTUKH B cdepe MOArOTOBKU
pabounx kaapos u JIIO MunucrepctBa o6pa3zoBanus u Hayku PO ot 17.03.2015
No 06-259 «PexoMeHmanyu 10 OpraHu3aluy TOJYYEHHUs CPEIHEro OOIIero
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oOpa3oBaHusI B TIpeeax OCBOCHHS OOpa30BATEIBHBIX MPOTPAMM CPEIHETO
npodecCHOHAIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111er0 00pa3oBaHus ¢
ydyeToM TpeOoBaHUM  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHJApTOB M TMOJy4yaeMoM mpodeccur WM CHEIUATbHOCTA  CPEIHETO
npodeccruonanbHoro oopazopanus» [ Tekcr].

8. Unwun B. A., Kynpsisies B. B. Uctopust u metononorus ¢uszuku [Teker]: —
M., 2014. - 190 c.

9. I'abpuensu O. C., JIsicoBa [". I'. Xumus: kHUTA IS TipenionaBarens [Tekcr]:
yue0.-meToa. nocodue. M., 2014. - 195 c.

10. buomorust [Tekcr]: B 2 1./ mox pexa. H. B. Apsiruna. — M., 2010. — 390 c.

HNuTepHer-pecypcesnl
1. Poccuiickas rocynapcTBeHHasi Oubnuoreka [DnekTpoHHslid pecype] / Llentp
uHpopm. Texnonoruit PI'b; pen. Biaacenko T.B.; Web — macrep Kosnosa H.B. -
Onektpon. Jlan. — M.: Poc. I'oc. B-ka, 1997 — . — Pexxum noctyma: http: //
WWW.rsl.ru, ceoboaHbIi. — 3ari. ¢ skpana — SI3. pycc., aHri.
2. UccnenoBano B Poccun [DnekTpoHHBIH pecypc]: MHOTONpEAMET. HayyH.
KypH. / Mock. ¢wu3.-tex. uH-T. — InekTpoH. XKypH. — Joaronpyausiii: MOTH,
1998 — . — PeskxuM pocTyna K xypH.: http: // www.zhurnal.mipt.rssi/ru
3. www. class-fizika. nard. ru («Kiacc!Hast mocka 1yist 110003HATEIBHBIX» ).
4. www. physiks. nad/ ru («®u3uka B aHUMAITUAX»).
5. www. interneturok. ru («Buzmeoypoku mo mnpeaMeraM — IIKOJbHOM
IPOrPAMMBID» ).
6. www. pvg. mK. ru (onmummuazna «ITokopu BopoObeBBI TOPBI»).
7. www. hemi. wallst. ru («Xumus. O6pa3zoBaTeIbHBIA CAUT JIs1 HIKOJIbHUKOB
8. www. alhimikov. net (O6pa3zoBaTenbHbIN CAUT I MIKOJIEHUKOB).
9. www. chem. msu. su (QnekTpoHHas OUOJINOTEKA 10 XUMHUH).
10. www. hvsh. ru (xypHan « XuMust B IIKOJIE» ).
11. www. hij. ru (kypHan «XuMHS U )KU3HBY).
12. www. biology. asvu. ru (Bcs Oumomorus. CoBpemeHHasi OMOJIOTHS, CTAaThH,
HOBOCTH, OMOJIMOTEKA)
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA

JANCHUITJINHBI

KonTposb M omeHka pe3ylbTaTOB OCBOCHUS YYEOHON JUCHUILIAHBI
OCYLIECTBJISIETCS MPENOJABaTeIeM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJHEHUSI O0yJAFOIIMMUCS HHIUBHUIYaTbHBIX
3aJIaHul, TPOEKTOB, UCCIEAOBAHMIA.

Pe3yabTaThl 00yyeHus

®opmupyembie 001IHE

DopMBbI U METObI
KOHTPOJISI U

(ocHOBHBIE BUBI Y4eOHOM OIlCHKH
KOMIICTCHIINHA
HeSITeJIbHOCTH) pe3yJbTaToB
00y4eHus
Pa3Butre crmocoOHOCTEN SICHO U OK 1.
TOYHO M3JIaraTh CBOU MBICIIH, [TorrMaTh CyIIHOCTD U TectupoBanwue.
JIOTMYECKH 00OCHOBBIBATH CBOIO COIMANIbHYIO 3HAYMMOCTD O11eHKa BBIIOIHEHHOMH
TOYKY 3pEHUS, BOCIIPUHUMATD U cBOCi Oymymieit mpodeccum, CaMOCTOSITEIILHON
AHAIM3UPOBATH MHCHHUS MPOSIBIIATD K HEH paldoThLI.
c00€eCeTHUKOB. yYCTONYMBBIN UHTEPEC.
O3zHakomyieHHE co criocodaMu OK 2. TectupoBanue.
OIMMCAHM MEXAaHUIECKOTO OpraHu3oBbIBaTH COOCTBEHHYIO O11eHKa BBIOIHEHHOMN
IBY)KEHUs, OCHOBHOM 3a1ayeil ACATCILHOCTD, ONIPEICIIATE METOAB CaMOCTOSITEJILHOU
nu CHOCO6LI BBIITIOJIHCHUA

MeXaHUKH. M3y4eHne OCHOBHBIX palboTHLI.

(UBHUYECKUX BETMYUH KHHEMATUKH:
nepeMeNIeHus, CKOpOCTH,

npohecCHOHANBHBIX 3314,
OILICHUBAThH UX YPPEKTHBHOCTH U
Ka4eCcTBO

Or1eHka MpaKTHIECKOM
paboThl, BHIMOTHEHHON

YCKOPEHHSI. Ha MPaKTHYECKOM
3aHSTHUH.
[ToHnmaHue cMbIciia TaKUX OK 2. TectupoBanue.
bU3NIEeCKUX MOJIETICH, KaK OpraHu30BBIBaTH COOCTBEHHYIO O11eHKa BBIMIOJTHEHHON
MaTepuagbHas TOYKa, ACATENBHOCTD, ONIPEICTIATE METO/B! CaMOCTOSITeITLHOM
M CHOCOOBI BBIINIOJHEHUS
WHEpIHalibHAs CHCTEMa OTCYETA. paboTHI.

N3mepenne maccsl Tena
pa3IMYHBIMU criocobaMu. Y MeHue
pa3yinyaTh CUITY TSKECTU U BEC
tena. [IpuMeHeHre OCHOBHBIX
MOHATHM, (POPMYIT U 3aKOHOB
JUHAMHUKU K PEIICHUIO 33184

npoecCHOHANBHBIX 33714,
OILICHUBAThH UX YPPEKTHBHOCTH U
Ka4eCcTBO

OObsicHEHHE PEaKTUBHOTO
JIBIDKEHUS] HA OCHOBE 3aKOHA
COXpaHEHHS UMITYJTbCa.
Brruucnenue paboTsl cui u

OK 2.

OpraHn3oBBIBaTE  COOCTBEHHYIO
JeSITeIbHOCTD, ONPEACIISTh METOIBI
u CIIOCOOBI BBITMIOTHEHUS
PO eCcCHOHANBHBIX 3ajad,

OueHka NpakTUYECKOM
paboThI, BBITIOJTHEHHOMN
Ha MPaKTUYECKOM

M3MCHCHUSI KHHCTUYECKOM SHEPTHH | orepmpars ux s(dekTHBHOCTS 1 3aHSATHH.

TCia. Ka4y€CTBO

DOopMyIMpPOBAHNE OCHOBHBIX OK 4.

MI0JIO’KEHUI MOJIEKYJISIPHO- Ocy1ecTBIATh MOUCK, TectupoBanue.
KMHETUYECKOW TEOpHUH. aHaJIU3 U OLIEHKY OrneHka BBIMOJTHEHHOMN
HaGmonenne OpoyHOBCKOTO uHpopMaInU, HEOOXOJUMO CaMOCTOSITEIIbHOU
JIBUKCHUS U BJICHUS TUPPY3HH. JUISl IOCTAHOBKY M PEIIECHUs paboThlI.
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Onpenenenre napameTpoB
BelIECTBa B ra3000pa3HOM
COCTOSTHUM Ha OCHOBAHUU
YpaBHCHUA COCTOAHUA UACAIIBHOTO
rasa

npodeCcCHOHANTBHBIX 33]1a4,
pohecCHOHATLHOTO U
JMYHOCTHOTO PAa3BUTHSI.

OreHka NpakTUYECKOM
paboThI, BBITIOJTHEHHOW
Ha TPaKTHYECKOM
3aHSTHUH.

OKCepUMEHTAJIbHOE
HCCIIEJ0BaHUE TEMIOBBIX CBONCTB
BelecTa. PacueT konuuecTBa
TEII0ThI, HEOOXOAUMOTO IS
OCYIIECTBJICHUS IpoIiecca

OK 6.

PaboTaTh B KOJUIEKTUBE U
KOMaHg, 00CCIICUnBaTh ¢¢
cruioueHue, 3¢ HEKTUBHO
00111aThCs ¢ KOJIJIETaMH,

O1LIeHKA BBLITOJIHEHHON
CaMOCTOSITEILHOMN
paboTHI.

MIPEBPAIICHHS BEIICCTBA U3 OJHOTO | PYKOBOJICTBOM,
arperaTHOroO COCTOSIHUS B APYTOE. MOTPEOUTEIISIMHU.

Pacuer n3ameHeHust BHyTpeHHEH

SHEPTUHU TeJl.

Brraucnenue cun B3aumonencteua | OK 3. O11eHKa BBITOJIHEHHOH

TOYEUHBIX JIEKTPUUECKUX 3aPSJIOB.
Brruncnenue HanpsKeHHOCTH U
NOTEHLIMaNa 3IEKTPUUECKOTO MO,
[TpuBenenve npuMepoB
MIPOBOJIHUKOB, TUAJIEKTPUKOB U
KOHJICHCATOPOB.

Pemrates npo0aemsl,
OLICHUBATh PUCKH U
MPUHUMATh PEIICHHS B
HECTaHJAPTHBIX CUTYaIHsX.

CaMOCTOATEIILHON
paboTHI.
TectupoBanue.

N3mepenne MOIHOCTH
anekTpuueckoro Toka. Coop u
UCIBITaHUE 3JIEKTPUUECKUX IIeTIeH.

OK 3.

Pemats npobnemsl,
OIICHUBATh PUCKU U
MIPUHUMATD PEIICHUS B
HECTaHJIAPTHBIX CUTYaIIHSIX.

Or1eHKa BBIMTOJTHEHHOM
CaMOCTOSITETTbHOM
paboTHLI.
TectupoBanue.

HaOmronenue nericTBus
MAarHUTHOTO TIOJISl HA TPOBOJAHUK C
TOKOM. POpMyIMpPOBAaHUE IIPaBUIIA
JIEBOW PYKH JJIA ONPECTICHUS
HaIlpaBJIE€HUs CUJIbl AMIiepa.
Breruncienue cui, AeHCTBYIOIIUX
Ha MPOBOJHUK C TOKOM B
MAarHUTHOM IT10Jie, OOBICHCHHE
NpUHIUIA AEHCTBUA
AIEKTPOJBUTATEIIS.

OK 4. OcymiecTBisATh MOUCK
Y MICTIOJIb30BaHHE
nHpopManuu, He0OXOAUMOMN
11 3 PEeKTUBHOTO
BBITIOJTHEHUS
npo¢eCcCHOHANBHBIX 33]1a4,
npoeccHnoHaNTBEHOTO U
JTUIHOCTHOTO Pa3BUTHS

OreHka MpakTHIECKOM
paboThl, BHIMOTHEHHON
Ha TPaKTHYECKOM
3aHSATHU.

[IpuBenenue npumMepoB
K01€0aTeIbHBIX IBUKECHUH.
HccnenoBanue 3aBUCUMOCTH
nepuo/ia KojieoaHui
MaTEMAaTHYECKOI0 MasTHHUKA OT €TO
JUTMHBI, MaCChl M aMIUTHTY/IBI
kosiebanuil. [IpuBenenue 3HadeHus
CKOPOCTH PacrpoCTpaHEHHUS 3ByKa
B Pa3NIMYHBIX Cpelax. Y MEHue
00BACHATH UCIOJIL30BAHHE
YIIbTPa3ByKa B MEJIUIIMHE

OK 4.

Ocy1iecTBIATh MOUCK,
aHaJI3 U OLICHKY
nHpopmanuu, HeoOXOAUMOMN
U1l IOCTAHOBKU U pEIICHUS
npodeccroHalbHbIX 3a]1a4,
npoeccHoHATBEHOTO U
JMYHOCTHOTO Pa3BUTHS.

OueHka NpakTHYeCKOM
paboThl, BBITIOJHEHHOMN
Ha MPaKTUYECKOM
3aHATHH.

O1eHKa BHIIOJTHEHHON
CaMOCTOSTEILHON
paboTHI.

Hab6nronenue ocpumorpamMmm

OK 3.

O1eHKa BHIIOJTHEHHON

rapMOHUYECKUX KoJeOaHui cuinbl | PemaTth npoGiiemsl, CaMOCTOATEIILHON
ToKa B nenu. [IpuBenenne OLICHUBATh PUCKH U paboThlI.
IIPUMEPOB BUOB PaUOCBS3H. IIPUHUMATDH PELICHUS B TectupoBanue.
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HCCTAaHJAPTHBIX CUTYyallHAX.

IIpumenenue Ha npakTuke 3akoHoB | OK 5. TectupoBanue.
OTPaXKEHHUS U MPETOMJICHHUS CBETA Hcnonb3oBath OreHKa BBIMOJTHEHHOMN
npu pemienuu 3anad. Habmonenue | uHpopmamonHo- CaMOCTOSITETIbHOM
SIBIICHUS] TUPPAKIMH U JUCTIEPCUN | KOMMYHUKAIIHOHHBIC paboTHL.

CBeTa. TEXHOJIOTHH IS OneHka npakTHYeCcKOi
COBEPILICHCTBOBAHUS paboThI, BHITIOTHEHHON
npodeccroHanbHOM Ha MPaKTUYECKOM
JeSTEIbHOCTH. 3aHITHU.

Hab6nronenue doroanekrpuyueckoro | OK 3. O1LleHKA BBLIITOJIHEHHON

addekra. Pemats mpobnemsl, CaMOCTOSITETTLHOM
OLICHUBATh PUCKU U paboThI
MIPUHUMATD PEIICHUS B
HECTaH/IAPTHBIX CUTYalIHsIX.

DopMynMpPOBAHKE MTOCTYIIATOB OK 4. TectupoBanue

bopa. PacueT 4acTOThI M IJIMHBI
BOJIHBI MCITYCKa€MOI'0 CBETA.
OOBsicHEeHHE TPUHITUTIA JCHCTBUS
jaszepa

Ocy11ecTBIATh TIOUCK,
aHAJIN3 U OIICHKY
nHpopMaIuu, He0OX0MMON
JUTSI TIOCTAHOBKY U PEIICHUS
nmpodeccroHaIbHBIX 33/1a4,
podeccCHOHATLHOTO |
JUYHOCTHOTO PA3BUTHS.

HaGronenne TpekoB anbga-gacTuil
B Kamepe Bunbcona. [Tonumanue
[IEHHOCTH HAyYHOTO TTO3HAHUS
MHpa, IEHHOCTH OBJIAJICHUS
METOJIOM Hay4YHOTO MO3HAHUS I
JOCTHIKEHUS ycIiexa B JJI000M BUJIE
MPaKTUYECKON JeATETbHOCTH

OK 4.

OcCyIecTBIATh MOUCK,
aHAJIN3 U OIICHKY
nHpopManuu, He0OXOAUMOMN
JUTSI TIOCTAHOBKH M PEIICHUS
npodeccroHaNbHbIX 3a/1a4,
po¢peCCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

Or1eHKa BBIMTOJTHEHHOM
CaMOCTOSITETTbHOM
paboTHL.
TectupoBanue.

OO0BsicHeHHE MOJIENH
pacmupsrouerics BeeneHnom

OK 5.

Hcnonp3oBath
MH(}OPMALIMOHHO-
KOMMYHHUKAIlMOHHBIE
TEXHOJIOTHH IS
COBEPILIEHCTBOBAHUS
npogecCuoHaIbHON
JeSTEIbHOCTH.

O1eHKA BBITTOJIHEHHON
CaMOCTOSTEIILHON
paboThI

PackpeiTre Bki1aga XuMHIECKON

OK 6.

OI_ICHKa BBIIIOJIHEHHOM

KApTHUHBI MUpPa B €IMHYIO PaGorath B KOIIEKTHBE U CaMOCTOATEIILHON
€CTECTBEHHO-HAY4YHYIO KapTUHY KOMaHJie, obecreunBaTh ee paboThI.
MUpa. cruioueHue, 3pGeKTUBHO

00IIaThCSA C KOJJICTaMH,

PYKOBOJCTBOM,

MOTPEOUTEISIMU.
YMeHue 1aTh onpeneneHue u OK 7. TectupoBanue

ONeprupoBaTh CJICAYOIINUMU
XUMHWYCECKUMU ITIOHATUAMU:
«BCIICCTBO», «XUMHUYECKUMN
SJIEMEHT», «aTOM», «MOJICKYJIa»,
«OTHOCHUTCJIbHBIC aTOMHas U

CTaBHTE LIEH,
MOTHBUPOBATH JIEATEITHHOCTD
MOTYMHEHHBIX,
OpPTraHU30BBIBATH U
KOHTPOJIMPOBATH UX PabOTY C
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MOJIEKYJIIpHAs: MACChI», KHOHY,
«QITIOTPONUS, «U30TOIBI,
«XMMHYECKas CBA3bY,
«QJIEKTPOOTPULIATEIBHOCTDY,
«BAJICHTHOCTbY, «CTEIICHb
OKHUCIICHUSD, «MOJIbY, «MOJIIpHas
Maccay, «MOJIIPHBIH 00beM
ra3000pa3HbIX BEIICCTBY,
«BEUIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSD,
«pacTBOPBIY, «AJIEKTPOJIUT

Y HEBJIEKTPOJIUTY,
«QIIEKTPOIUTHYECKAs
JIACCOLMAIUA», KOKUCIUTEIb U
BOCCTAHOBUTEJbY», OKUCICHUE U
BOCCTaHOBJICHUEY», «CKOPOCTh
XUMHYECKON PEaKun»,
«XHMHUYECKOE PaBHOBECUEY,
«YIJIEpOAHBINA CKEJIETY,
«(pyHKIMOHATBHAS TPYIIIAY,
«H30MEPHS

MIPUHATHEM Ha ce0s
OTBETCTBEHHOCTH 32
PE3yNbTaT BBINOJIHEHUS
3aJaHUM.

OK 8.

CaMOCTOSITEIbHO ONPEICIIATh
3aa4n MpodeccuoHaILHOTO
Y JIMYHOCTHOTO PA3BUTHS,
3aHUMAThbCA
caMo00pa3oBaHKeEM,
OCO3HaHHO IIAHUPOBATh
MOBBIIICHNE KBATH(DUKAIHH.

DopmyIHpOBaHUE 3aKOHOB
COXpaHEHHUs MAacChl BEUIECTB U
IIOCTOSIHCTBA COCTAaBa BELIECTBA.

OK 7.

CTaBHTb LICH,
MOTHBHUPOBATH JESATEIHHOCTD
MOJYNHCHHBIX,
OpraHU30BBIBATH U
KOHTPOJIHPOBATH X PabOTy C
MIPUHATHEM Ha ce0s
OTBETCTBEHHOCTH 3a
pe3ybTaT BHIMIOTHEHUS
3aJaHuM.

TectupoBanue

PackpeiTre pusndeckoro cmpicia OK 5. OneHka npakTHYecKoi
cuMBOJIMKH [lepuoanueckon Hcnonp3oBath paboThl, BHIMOTHEHHON
TaOIHUITBI XUMUYECKUX DJIEMEHTOB | HH(OpMAIIMOHHO- Ha MPaKTUYECKOM
. . MenneneeBa (HoMepoB KOMMYHHUKAIlMOHHBIE 3aHATHUU.
AJIEMEHTa, IepUoa, TPYIIIbI) TEXHOJIOTHH IS
XapaKkTepucTrUKa 3JIEMEHTOB COBEPILIEHCTBOBAHUS
MaJIbIX TIEPHOJIOB npogecCuoHaIbHON

JIeSTEIbHOCTH.
YcraHOBIEHNE 3aBUCUMOCTH OK 4. TectupoBanue.
CBOMCTB XMMUYECKHX BEILIECTB OT Ocy1ecTBIATh MOUCK, O1eHKa BBIMOJTHEHHOM
CTPOCHHUSI aTOMOB 00Opa3yIOIIMX UX | aHAIHU3 U OIICHKY CaMOCTOSITEIIbHOM
XUMUYECKUX AIIEMEHTOB. nHpopManuu, He0OXOAUMOMH paboThL.

XapakTeprucTHKa BaXKHEUIIINX
TUTIOB XUMUYECKUX CBA3EH .
DopmMyIHPOBaHUE OCHOBHBIX
MOJIOKEHUHN TEOpUU

BHGKTPOHI/ITH‘IGCKOI;'I JUCCOoTranu.

DopMyIMPOBAHNE OCHOBHBIX
MTOJIOKEHUH TEOPUH XUMHUYIECKOTO
CTPOEHHUSI OPraHUYECKUX

JUTSI TIOCTAHOBKH M PEIICHUS
npodeccroHaNbHBIX 3a/1a4,
PO eCCUOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHSL.

OueHka NpakTUYECKOM
paboTHI, BBITIOTHEHHOM
Ha MPaKTUYECKOM
3aHATHH.
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COCTUHEHUN.

Xapakrepuctuka crpoenust atomoB | OK 5. TectupoBanue.

Y KPUCTAJUIOB U HA 9TOU OCHOBE Hcnons3oBath OneHka BBIIOJIHEHHON
001X (HU3NYECKUX U XUMHUYECKUX | HHPOPMAIIMOHHO- CaMOCTOATENIbHON
CBOICTB METaJVIOB U HEMETAJUIOB. | KOMMYHUKAIIUOHHBIE paboTHI.
XapakTepucTrka cocTaBa, TEXHOJIOTHH JIJIS

CTPOEHMUS, CBOMCTB, MOJIYUYEHUS U COBEpPIIIEHCTBOBAHUS OneHka npakTHYeCcKOi
IIPUMEHEHNE BAKHEUILINX npodeccroHanbHOM paboThl, BBIMOIHEHHON
HEMETAJJIOB. XapaKTepUCTUKA JESITEIbHOCTH. Ha IPaKTUYECKOM
COCTaBa, CTPOCHUS U OOLIUX 3aHATHU.
CBOMCTB BOJKHEUIIINX KJIACCOB

HEOPraHWYECKUX COETUHECHHUI.

Onucanue coctaBa U CBOMCTB

BAKHEUILNX MPEICTaBUTENEH

OPraHNYEeCKUX COCTMHECHUM.

Hcnonb3oBanue B yueOHOH U OK 9. TectupoBanue.
poPECCUOHAIBHON JEATENHHOCTH | BBITh TOTOBBIM K CMEHE Or1eHKa BBIMTOJTHEHHOM
XUMUYECKUX TEPMUHOB U TEXHOJIOTH B CaMOCTOATENIbHON
CHUMBOJIMKH. npodeccHOHATbHON paboTHI.
Ha3biBaHue M3y4eHHBIX BELIECTB JEeSATEIbHOCTH.

110 TPUBUAIBHOMN WK OK 8.

MEKTYHApOAHOW HOMEHKJIAType U
OTpa)KEHHE COCTaBa ATHX
COEIMHEHUH C TIOMOUIBIO
XumMuueckux popmyi. OTpaxeHue
XMMHYECKHX TPOIECCOB C
TIOMOIIBIO0 YPAaBHEHUH XUMUYECKUX
peaxkuuii

CaMoCTOSATENBHO ONPEACIIATh
3a1a4n MpodecCuoHATEHOTO
Y JINYHOCTHOTO PA3BUTHS,
3aHUMAThbCA
caMo00pa3oBaHKeEM,
OCO3HAHHO IJIAHUPOBATh
MTOBBIIICHUE KBATN(UKAIUH.

OObsicHEHHE CYLTHOCTU

OK 9.

O1eHKA BBITTOJIHEHHON

XUMHYECKHX IIPOLECCOB. BeITb  TOTOBEIM K CMEHE CaMOCTOSITEIILHOU
Knaccudukanus XuMHuueckux TEXHOJIOTHN B paboThI
peaxkuuii Mo pa3IMYHbIM npogeccuoHaIbHON

IIPU3HAKaM. JeSITEJIbHOCTH.

BrinosHeHne XMuMHAYECKOTO OK 6. OueHka NpakTHYeCKOM

BKCHGI)I/IMGHTa B IIOJIHOM
COOTBETCTBUU C IIPaBUIAMHU
TEXHUKHA OE€30MMaCHOCTH.

PaGorate B KOIIEKTHBE U
KOMaHJie, obecreunBaTh ee
CIuIo4YeHue, 3pQPeKTUBHO
00I1IaThCs ¢ KOJIJIeTaMH,
PYKOBOJICTBOM,
OTPeOUTEINSIMU.

paboThI, BBITIOJHEHHOMN
Ha MPaKTUYECKOM
3aHSATUU

HpOBeHeHI/Ie CaMOCTOATCIIBHOI'O

OK 6.

O1eHKa BLIIOJHEHHON

NOMCKa XUMHU4ecKoil nHpopmanuu | PaboraTh B KOJJIEKTUBE U CaMOCTOSITETILHOU
C UCTOJIb30BAaHUEM PA3TUYHBIX KoMaHje, obecreunBarh ee paboThI
HCTOYHUKOB. crutoueHue, 3PPeKTUBHO

00IIaThCSA C KOJJICTaMH,

PYKOBOJCTBOM,

MOTPEOUTEISIMU.
OOBsicHEHNE XUMUYECKUX OK 4. TectupoBanue

SIBJICHU, IPOUCXOASAIIUX B
npupojie, OBITY U Ha IPOU3BOJICTBE.
Co0roieHre mpaBuil

OcymiecTBIATh MOUCK,
aHaJlu3 U OIICHKY
nHpopManuu, He0OXOAMMOMN
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9KOJIOTHYECKH IPaMOTHOIO
MOBEJICHUS B OKPYXKAIOUIEN CpeE.
OueHka BIUSHUS XUMUYECKOTO
3arps3HEHUsT OKPYKaIOIIEeH cpeibl
Ha OpPTraHu3M YeJIOBEKa U Apyrue
JKMBBIC OPTaHHU3MbI

ISl TOCTaHOBKH U PELICHUS
npoecCHOHATBHBIX 3a]1ad,
npo(heCCHOHATIBHOTO U
JIMYHOCTHOTI'O pa3BUTHUA.

Cobmonenue mpasui 6e3omacaoro | OK 9. O1LIeHKA BBLITOJIHEHHON
oOpaleHus ¢ TOpIOYUMHU U BeITE TOTOBBIM K CMCHE CaMOCTOSITCIIbHOU
TOKCHYHEIMH BEILIECTBAMHU, TEXHOJIOTHI B paboThl
71a60paTOPHBIM 000PYTOBAHUEM. npodeccrnoHaIbHOM

JIEeITEIbHOCTH.
3HAKOMCTBO ¢ 00bEKTaAMHU OK 6. O1cHKA BBIIOJIHCHHOMN

u3y4deHus Ouosoruu. BeisiBieHue
oI OMOJIOTHH

PaGoratp B KOIIEKTHUBE U
KOMaH/e, 00SCIIeunBaTh ¢¢
cruioueHue, 3G HEKTUBHO
00IIAThCS C KOJJICTaMH,
PYKOBOJICTBOM,
IOTPEOUTEISIMHU.

CaMOCTOSITEIILHOM
paboThI

3HAKOMCTBO C KJIETOUHOM Teopuen
cTpoeHust opranu3mMoB. [lonyuenue
MPEJICTABICHUS O POJIU

OK 6.
PaGorarh B KOJUIEKTUBE U
KOMaH/ie, 00€CIIeunBaTh €€

OueHka NpakTH4eCcKOi
paboThl, BBIMIOJIHEHHOMN
Ha MPaKTUYECKOM

OpPraHUYeCKUX U HEOPTaHMUYECKUX | CIUIOYeHHuE, 3P (HEKTUBHO 3aHSATHH.
BELIECTB B KJIETKE. 3HAHUE 00I11aThCs ¢ KOJIJIeraMH,

CTPOEHHS KJIETOK I10 pe3ysibTaTaM | pyKOBOJICTBOM,

paboThI CO CBETOBBIM OTPEOUTENAMHU.

MHUKPOCKOIIOM. Y MEHHE ONUCHIBATh

MUKpOIIpEnapaThl KJIETOK

pacTeHUM.

3HaHuE OCHOBHBIX CIIOCOOOB OK 4. TectupoBanue

Pa3MHOKEHUsSI OPTAHU3MOB, CTaIUM
OHTOI€HE3a Ha MPUMEpPE YEIIOBEKA.
3HaHue MPUYUH, BHI3BIBAIOIINX
HapylLIEHUs B pa3BUTUU
OPraHu3MOB. Y MEHHE
MOJIb30BAaThCS TCHETHYCCKOM
TEPMHHOJIOTUEN U CUMBOJIUKOM,
pemarb NpOCTEHIINE T€HETUYECKHE
3aJaun. 3HaHHE 0COOCHHOCTEN
HACJICACTBCHHOMN U
HEHAaCJIeCTBEHHOU N3MEHUYNBOCTH
U UX OMOJIOTHYECKON POJIH B
9BOJIFOLIMH KABOTO

Ocy1iecTBISTh MOUCK,
aHaJIu3 U OIICHKY
nH(popManuu, He0OXOAMMON
JUTS IOCTAHOBKH U PEIICHUs
npo¢eCCHOHANBHBIX 3a]1a4,
npoeccHoHaNTBEHOTO U
JMYHOCTHOTO PAa3BUTHS.

OK 8.

CaMoCTOSATENBHO ONPEIEINATh
3a7a4u Mpo(ecCUOHATBHOTO
Y JIMYHOCTHOTO Pa3BUTHS,
3aHUMATHCS
caM000pa30BaHUEM,
OCO3HAHHO IIAHUPOBATH
TTOBBIINICHUE KBATH(DUKAIIH.

YMeHue aHaTU3upoBaTh U
OIICHUBATH paSJ'II/I‘—IHI)Ie TUIIOTEC3bI
MIPOMCXOXKICHUS )KU3HU Ha 3eMIIe.
YMCHI/Ie HpOBOI[I/ITB OIIhuCaHUueC
oco0eit 0THOr0 BH/IA 10
MOP(}OIOrHYECKOMY KPUTEPHIO.
Pa3BuTne crmocoOHOCTEH SICHO U

OK 9.

BEITE TOTOBEIM K CMEHE
TEXHOJIOTHUH B
npodecCuoHATBHON
JIeSITEIbHOCTH.

OK 8.

CaMoCTOSITENBHO ONPEACIIATh

OueHka NpakTHYEeCKOM
paboThI, BBITIOJTHEHHOMN
Ha MPaKTUYECKOM
3aHATHH.
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TOYHO M3JIaraTh CBOM MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3pEHHS. YMCHHE J0KA3bIBATh
POJICTBO YEJIOBEKA U
MJIEKOITUTAOIINX, OOLHOCTH U
PaBEHCTBO YEJIOBEUYCCKUX Pac

3a/1a4u PO ECCHOHATBHOTO
1 JIMYHOCTHOI'O pa3BUTHA,
3aHUMAThCS
caM000pa30BaHUEM,
OCO3HAHHO IUIAHUPOBAThH
IIOBBIIIICHUEC KBaJII/I(bI/IKaI_II/II/I.

3HaHUE OCHOBHBIX 3KOJIOTHYECKUX
(aKTOpOB M MX BIMSHUS HA
OpraHu3Mbl. 3HaHUE
OTJIMYUTEIIBHBIX IPU3HAKOB
UCKYCCTBEHHBIX COOOLIECTB -
arposkocucreM. [lonyyenue
IPECTaBICHUS O CXEME
HKOCHCTEMBI Ha IIpUMepe
ouocdepsl.

JleMoHCTpanust yMEeHHs
IIOCTaHOBKH LieJIeH 1eTeIbHOCTH,
MJIaHUPOBAHUE COOCTBEHHOM
JESITEIbHOCTH JUIs JOCTHKEHHUS
NOCTaBJICHHBIXIIEJIEH, TPEABUACHUS
BO3MOXHBIX PE3YyJIbTaTOB ITHX
JIEHCTBHM, OPraHU3aluu
CaMOKOHTPOJISI U OLIEHKU
MIOJIyYEHHBIX PE3yJIbTATOB.
OO0yuenne coOIIOICHUIO TPABUIT
MOBEJICHUS B IPUPOJIE, OEPEKHOMY
OTHOILEHHIO K OMOJIOTMYECKUM
00BeKTaM (pacTeHHSIM U
KMUBOTHBIM M UX COOOILECTBAM) U
UX OXpaHe

OK 1. IloHumMarth CylmHOCTh U
COLIMAIbHYIO 3HAYMMOCTD
cBoOeH Oyaymei npodeccuu,
MPOSIBIIATE K HEU
YCTONYMBBIA UHTEPEC

OK 7.

CraBuTh 1IEIH,
MOTHBHUPOBATH JEATEIHHOCTD
MOTYNHEHHBIX,
OpraHU30BBIBATH U
KOHTPOJIHPOBATH UX PaboOTy C
MIPUHATHEM Ha ce0sl
OTBETCTBEHHOCTH 32
pe3yibTaT BHIMOTHEHUS
3aJaHUM.

O1LIeHKA BBLITOJIHEHHON
CaMOCTOSITEILHOMN
paboThl
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INPUJIOKEHHUE 1

I[InanupoBaHue yueOHBIX 3aHATHIA € UCIOJIb30BAHHEM AKTHUBHBIX
HHTEPAKTUBHBIX ()OPM U MeTOA0B 00ydeHuUs (010K PU3NKa)

Ne Kou- Kon
AKTHBHbIE M1 HHTE€PAKTHBHbIE
n/n | Tema y4eOHOro 3aHATUA BO ¢dopmupyembIx
¢opmMbI U MeTOABI O0YUEHHS .
4acoB KOMIIeTeH Uil
1. | Bugsl cui. 3akoH 4 Juckyccus, 3BpucTudecKas 0K 4,5,10
BCEMHUPHOT'O TATOTEHUS. Oecenia, METOJ1 ITPOEKTOB,
o0cyxeHnue Bu1eo(puIbLMoB,
rpynmnoBasi padbora ¢
WJUTIOCTPATHBHBIM MaTePUATIOM.
OBpucTHYecKas 6ecena, MeTo
MIPOEKTOB, OOCYXICHUE
BUJICO(pUIEMOB, TpyIIoBas pabora
C WIITIOCTPATUBHBIM MaTEpPHAIIOM.
2. | OCHOBHBIE MTOJIOKCHHUS JlelicTBUA O UHCTPYKIMHU WUITA OK 4,5,10
MKT. Macca u pa3mepsbl anroputMmy, pabora ¢
MoJIeKy1. AOcoioTHas 4 BUJICOYPOKAMH,
TeMreparypa. ucclienoBareabckas padoTa,
YHuBepcanbHbIi ra30BbIN UTPOBBIC CUTYAIUH, AHATTU3
3aKOH. KOHKpeTHbIX cutyanuii (AKC),
JENCTBUS IO MHCTPYKIIUU WIIH
AITOPUTMY.
Merto poeKTOoB,
uccienaoBarenbekas padoTa,
UTPOBBIC CUTYAIUH,
IBpHUCTHYECKas Oecena.
3. | IlocrostHHBII JIeficTBHS 110 MHCTPYKIUU UIH 0K 4,5,10
anekTpudeckuit Tok. Cumna anroputmy, pabota ¢
TOKa, JIEKTPUIECKOe BUJICOYPOKAMU,
COMPOTUBIIEHHUE. 3aKOHBI | 6 uccieaoBarenbckas padoTa,
Owma 11 ygacTka u UTPOBBIC CUTYAITUH, AaHATTU3
3aMKHYTOU IIEMH. KoHKpeTHBIX cutyanuid (AKC).
MarautHoe noie. Cuia DBpucTHYECKas Oecena, 1eHCcTBHe
Awmmnepa. Cuia Jlopenua. 110 UHCPYKIIMU UJTU aJITOPUTMY,
o0cyxeHue Bu1e0(pUIbLMOB,
ucclenoBarensckas pabota
4, OnTHKa. 4 OBpucTuieckas decena, 0K 4,5,10
KopnyckynspHo- obcyxaeHue BuaAeo(UIbMOB,
BOJIHOBOM JTyaJIM3M. UccnenoBarenbckas pabora,
aHaJIN3 KOHKPETHBIX CUTYaIHi.
5. | Ctpoenus atoma. DBpHCcTHYECKas Oecena, MeTo OK 5,10
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‘ IIPOEKTOB.

HJIaHHPOBaHl/Ie y‘leﬁHle 3aHATHH C HCN0JIL30BAHUEM AKTUBHBIX U

HHTEPAKTUBHBIX (hOpM U MeTOA0B 00y4eHus (010K Xumusi u buoJiorus)

Ne Kou- Koa
n/n AKTHBHbIE 1 HHTEPAKTHBHbIE | ()OPMHUPYEMBIX
TeMa y4eOHOr0 3aHATHUA BO N
4ACOB (opMBI U MeTO/ILI O0YYeHHsT | KOMIETEeHIHit
(OK)
1. OcHOBHBIE ~ TOHATHS U | 2 [Ipezenranus. Ananus OK 4,5
3aKOHBI XUMHUH. KOHKPETHBIX CHUTYaIIH.
2. [Tepuonuueckuii  3aKkoH U | 2 [TpobneMHuas nexmus 0K 4,59
Ilepnonnueckas cucreMma
XUMHUYECKHX 2JIEMEHTOB
JI.N. Menneneena.
3. Bona. PacTBopbl. 2 Jleknms ¢ 3ammanupoBannbiMu | OK 4,5,7,9
OImMOKaMH.
4, MeTtauibl 1 HeMeTalIbl 2 Ypok-copeBHOBaHHE OK 1-6
5. OcCHOBHEBIE [OJIOKEHU | 2 TemaTuueckuii ceMuHap 0K 4,5,7,8
TEOPUH CTPOCHUS
OPraHNYEeCKUX COCTMHECHUM.
6. YTreBo10pos 2 [IpezenTanus. [Ipob6nemuas | OK 4,5,
JICKITHSL.
7. Xumust u Oopranmsm | 2 Ypok-koH(bepeHIus OK 1-6
YyeJI0BeKa.
8. Knetka - cTpykTypHO — |2 Jlexuus-Bu3zyanuzanus OK 3,5,7,9
(GyHKIIMOHATBHAS  €IMHHIIA
JKU3HH.
9. HacnencTBeHHOCTD u|2 AHanu3 KoHKpeTHbIX cutyauuid, | OK 2,4,7,8.9
U3MEHYHUBOCTH POOJIEMHBIN CeMUHAP
10. | ['mmoTe3bl MPOUCXOXKIECHUsA | 2 Muckyccus OK 4,5

JKW3HU Ha 3eMiIe.
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