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Pabouas nporpamma yueOHoM aucuuminabl EcrecTBo3Hanue pazpaboraHa B
COOTBETCTBHH C PEKOMEHAAIMSMHU 10 OpTraHU3AlMK MOIYUYEHUsI CPEIHEr0 00I1Iero
oOpa3oBaHUsl B Tpejeax OCBOCHMSI O0O0pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHUS C
ydyeToM TpeOoBaHUU  (enepalibHbIX  TOCYJApCTBEHHBIX  00pa30BaTENIbHBIX
crangaptoB (OI'OC) u nosnyyaeMoi cHenuanibHOCTA WM NMPO(ECCUN CPETHErOo
podecCuoHaTEHOTO oOpa3oBaHUs (CITO) (mucrmMo JlemaptamenTa
TOCYy/IapCTBEHHOW TMOJUTUKH B cepe moArotoBku pabdouux kaapoB u JI1O
Muno6puaayku Poccum ot 17.03.2015 Ne 06-259), mpumepHO#l mporpammbl
y4eOHOMI TUCIUIUTHHBI EcrecTBO3HaHUE JUTSI po(ecCHOHATTBHBIX
o0pa3oBaTeIbHBIX OpraHM3alNN, PEKOMEHOBAHHOU denepanbHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM  yupexJaeHueMm «PDenepaibHblii HHCTUTYT
pazButusi oopazoBanus» (OPI'AY «DHMPO») B kauecTBe MPUMEPHON MPOTPaAMMBI
JUISL peaju3allii OCHOBHOM MpodecCHOHAIbHOW 00pa3oBaTesIbHON MPOrpaMMbl
CIIO Ha 6a3e OCHOBHOTO O0IIETO0 00pa30BaHUs C MOJYYEHUEM CPETHEro OOUIEro
oOpazoBanus, mpotokod Ne 3 ot 21 wurona 2015 1., perucTpalliOHHBIM HOMEp
peuen3uu Ne374 ot 23 urons 2015 r. ®I'AY «OUPO».
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1. MACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUIJIAHBI

1.1. OobsacTh NpUMeHeHHUs pado4eil MPOrpaMMbl

Pabouast nmporpamMmma yuyeOHOW MUCHUILUIMHBI SIBIISETCS YACThIO MPOTPAMMBI
noAroToBku cnenuanuctoB cpennero 3BeHa (IIIICC3) paspaboranHas B
cootBercTBUM ¢ PI'OC CIIO, pekoMeHIauMsIMH IO OPraHU3alUU TOJYyYEHHUS
cpemHero obOmero oOpa3oBaHHWS B TpeAeiIax OCBOCHHUS 00pa30BaTENbHBIX
nporpaMM cpeaHero mpodeccuoHanbHOro o0Opa3oBaHHs Ha 0a3e OCHOBHOTO
oOmero oOpa3oBaHHsI C Y4ETOM TpeOOBAaHUWM (enepaabHbIX TOCYAapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB M TMOJTYYaeMOW CHEIHATIbHOCTH WIU TpOodeccuu
cpeaHero  mpodeccuoHalbHOrO  0Opa3oBanus  (muchMoO  JlemapTtameHTa
rOCy/lapCTBEHHOM IOJUTUKU B cdepe NOAroToBKHM padbounx kaapoB u IO
MunooOpHayku Poccuu ot 17.03.2015 Ne 06-259).

1.2 Mecro y4eOHOWi JAUCHUIIMHBI B  CTPYKType OCHOBHOI
npo¢ecCHOHATBHOI 00pa30BaTebHOI MPOrPaAMMBbI

VYuyeOnass  gucummimHa — EcrecTBo3HaHue — sBIsSETCS  AUCLMILIMHOW
obmreoopazosatenpHoro nukia [MIICC3 no cnenmansHocTH 54.02.01 J{uzaiin (mo
OTpaciisiM) TYMaHUTAPHOTO MPoduiist MpodecCHOHATBLHOTO 00pa30BaHMUS.

Pabouas nmporpamma yueOHOU qucuuruinHbl EcTecTBO3HaHME pa3paboTaHa
Ha ocHoBe TpeboBanuii ®I'OC cpenHero oO1ero oOpazoBaHus, MPEABIBISIEMBIX K
CTPYKTYpE, COIEPKaHHUIO U pe3ylbTaTaM OCBOCHHS Yy4eOHOW JMCUUIIIMHBI
EcrecTBO3HaHHUE.

1.3 Pe3yabTaTbl 0CBOCHUSI YUeOHOH TUCHMILIHHBI

OcBoeHue  couepkaHus  ydeOHOM — mucnuIuimHbl  EcTtecTBO3HaHHWE
oOecrieuynBaeT JOCTIKEHNE

JIMYHOCTHBIX Pe3yJabTATOB:

— YCTOWYMBBIA WHTEpPEC K HWCTOPHUH U JIOCTHXKEHUSM B o001acTu
€CTECTBO3HAHMS,

— TOTOBHOCTH K MPOJIOHKCHUIO 00pa30BaHMSI, IIOBBIIICHUIO KBATH(UKAIIH
B n30paHHO# podhecCuOHATBHON NeATeTbHOCTH, UCTIOB3YS TIOJIYYCHHBIC 3HAHMUS,

— OOBEKTUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIMM B  0OO0JacTH
€CTECTBO3HAHUS JIJIsl UeTIOBEKA U 00IIeCTBa,

— yMEHHUS  TPOAHAIM3UPOBATH  TEXHOTCHHBIE  TIOCHEACTBUS  JUIA
OKpY>Karolen cpejibl, ObITOBOM M MPOU3BOJCTBEHHOM IEATEILHOCTH YEJIOBEKA,

— TOTOBHOCTb CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE JJIA c€0Sl €CTECTBEHHO-
HAy4YHBIE 3HAHUS, UCTIONB3YS IS OTOTO JOCTYITHBIC NCTOYHUKU UH(HOPMAIIHH,

— yMEHHUE yMPaBIIATh CBOCH MO3HABATEIHHOUN JESITEIBHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO WHTEJUICKTYaIbHOTO PA3BUTHS,

— yMEHHUE BBICTpanBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIICHHUS B KOMAaHJE
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M0 pELICHUI0 O0IIKX 3a7]a4 B 00JaCTH €CTECTBO3HAHUS;

MeTanpeAMeTHBIX Pe3yJabTATOB:

— OBJAJICHHE YMEHMSIMHU U HAaBBIKAMH PA3JIMYHBIX BUIOB MO3HABATEIHLHOM
NEATETLHOCTH VISl U3YYCHHSI Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MHUPAa,

— TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS (OmMHCaHUs, HAOIIOICHUS,
AKCIIEPUMEHTA) JIsl U3YUYCHUS PA3IUIHBIX CTOPOH €CTECTBEHHO-HAYYHOW KApPTHHBI
MHpa, C  KOTOPHIMH  BO3HHMKAeT  HEOOXOIMMOCTh  CTAJKHUBATBhCS B
npodeccuoHanbHOU cepe,

— yMEHHUE ONpeNeNaTh e U 3a7aul JIeITeIbHOCTH, BIOMpaTh CPECTBA
UX JIOCTH)KCHUS Ha TIPAKTUKE,

— yYMEHHE KCIOJIb30BaTh PA3IMYHbIE HICTOYHUKHU JIJISl TIOJTYUYEHUS CBEACHUM
CCTECTBEHHO-HAYYHOW HAMPaBICHHOCTH W OIEHWBAaTh €€ JOCTOBEPHOCTH JIJIS
JOCTIDKCHHMSI TIOCTABJICHHBIX TIeJIeH U 3a71a4,

NnpeJIMeTHBIX Pe3yJbTaTOB:

—  ¢c(OpMHUPOBAHHOCTH MPECTABICHUIN O IMEJOCTHOM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, IPUPOAE KaK €JUHOU IIEJIOCTHON CUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOJBI U OOIIECTBA, NMPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

— BIIQJICHUE 3HAHUAMH O HauOO0JIee BAXKHBIX OTKPBITUSX U JIOCTIXKCHHSIX B
00JIaCTH €CTECTBO3HAHMUSI, MIOBJIMSBIINX HA SBOJIOINIO TPEICTABIICHUN O TIPUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

— c(opMUPOBAaHHOCTh YMEHHS MPUMEHSITh €CTCCTBCHHO-HAYYHBIC 3HAHMSI
JUIsT OOBSCHEHHSI OKPYXKAIOIIUX SIBJICHUM, COXPAHEHHS 3JI0POBbs, 00ECIeUeHUs
0€30MacHOCTH  KU3HENEATCIHOCTH, OEpEeKHOTO0 OTHOIICHUS K MPHUPOJIE,
PaIMOHAIBHOTO MPUPOJIONOJIb30BAHUS, @ TAKKE BBITIOJHEHUS POJH TPaMOTHOTO
noTpeOuTeNS;

— c(opMupOBaHHOCTh TMPEACTABICHUI O HAYYHOM METO/E TO3HAHUS
MPUPOBI U CPEJICTBAX M3YUYCHHS] METaMHpa, MAKPOMHpPA U MUKPOMHPA; BIIaJCHHUEC
preMaMH €CTeCTBEHHO-HAYYHBIX HAOJIOICHUH, OTIBITOB, UCCICAOBAHUN M OIICHKH
JIOCTOBEPHOCTH TIOJTyUYCHHBIX PE3yIbTaTOB;

— BIIQJICHUE MOHATHHHBIM allapaToM €CTECTBEHHBIX HAyK, ITO3BOJISIOIIAM
MO3HABAaTh MUP, YYaCTBOBATh B IUCKYCCHSIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCIIOJIb30BAaTh  pPA3IMYHbIE  WCTOYHUKM  WH(OpMAnuu  Jis  MOATOTOBKH
COOCTBEHHBIX PabOT, KPUTHYECKHA OTHOCUTHCS K coobmenussMm CMU, conepxarimum
HAY4YHYI0 HH()OpMAIHIO;

— c(opMUPOBaHHOCTh YMEHHH IMOHUMAaTh 3HAYMMOCTh ECTECTBEHHO-
HAyYHOTO 3HAHUS U KKIOTO YeJOBEKa HE3aBHUCHUMO OT €ro IMpodecCHOHaIbHOM
NEeATEIbHOCTH, pa3inyaTh (DAKThl U OLIEHKH, CPABHUBATH OIEHOYHBIE BBIBOJBI,
BUJIETh WX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OMpPE/ETIECHHOU
CHUCTEMOM LIECHHOCTEMN.

Buibl yHUBEpCATBHBIX YICOHBIX ACHCTBHS OOmmue KOMIeTeHIINN
(B cootBercTBHn ¢ I'OC CITIO
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0 CrelUaIbHOCTH/TIpodeccri)

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

[oToBUTBCS K  NPOJODKCHHIO  OOpa3oBaHMUS,
MOBBILIEHUIO KBaJH(pHUKAIUN B n30paHHON
npodecCHOHANBHOW  JeATEIBHOCTH, UCTIONB3YS

MOJIYYCHHBIC 3HAaHUA.
OOBEKTUBHO OCO3HABATL 3HAYMMOCTD KOMHGTCHHI/Iﬁ B
00J1aCTH €CTCCTBO3HAHUS JJI1 4YCJIOBEKA U 06H.[CCTBEL

OK 1. IlonuMath CymHOCTh U
COLMAJIbHYIO 3HAYUMOCTh CBOEH
Oynyiei npodeccuu, TPOSBISITh K
HEW yCTOWYMBBINA UHTEPEC

YMeTh aHaIM3UPOBATh TEXHOTEHHBIC TOCICICTBUS
TUTSt OKpY>KaroIeu Cpenbl, OBITOBOM u
MIPOM3BOJICTBEHHON JICSITCIIBHOCTH YEJIOBEKA.

VYMeTh CcaMOCTOSITEIBLHO JOOBIBATH HOBBIC ISl CeOs
€CTECTBEHHO-HAYYHbIC 3HAHUS, UCHOIB3Ys ISl 3TOTO
JOCTYITHBIC UCTOYHUKH MH(POPMAITUH.

OK 2. Oprann3oBbiBaTh
COOCTBEHHYIO JI€SITEIILHOCTb,
BbIOHpATh TUIIOBBIE METO/IbI U
CIOCOOBI BBITTOJTHEHUS
npoecCuOHaNBHBIX 3a7ad,
OLIEHUBATh UX IPPEKTUBHOCTH U
Ka4yeCcTBO

YMeTb ynpasisaTh CBOEH IT03HABATEIBHON
JEATEIIBHOCTBIO, IPOBOIUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS.
CdopmupoBaTh npescTaBieHIe O HAYYHOM METO/1e
IIO3HAHMUSI IPUPOJIBI U CPEIACTBAX U3YUCHHUS MEramupa,
MakpoMupa 1 MUKpomupa. OBiaseTs npueMaMu
€CTECTBEHHO-HAYYHbIX HAaOJIOI€HUH, OIIBITOB,
UCCJIEIOBAHUM U OLIEHKHU JTOCTOBEPHOCTH IOTYYEHHBIX
PE3YJIBTATOB.

OK 3. [Ipunumars perieHus B
CTaH/IapPTHBIX U HECTAaHIaPTHBIX
CUTYalUsAX ¥ HECTH 33 HUX
OTBETCTBEHHOCTh

OBnajgerb yMEHUSIMHM M HAaBBIKAMH PA3JIMYHBIX BHUJOB
MMO3HaBaTEIILHOM ACATCIIBHOCTU JIA U3YUCHUA Pa3HbIX
CTOPOH OKPYXKAIOIEro €CTECTBEHHOT0 MUA.
HpI/IMCHflTB OCHOBHBIC METOABI ITO3HAHU (OHHC&HI/ISI,
HaOJIOEHUs,  DKCIEPUMEHTa) Ul HM3y4YeHHs
Pa3IMYHBIX CTOPOH CCTGCTBCHHO-HaquOfI KapTUHBI
MHpa, C KOTOPbIMH BO3HHMKAaeT HEOOXOIUMOCTb
CTaJIKMBATHCS B MPOPECCHOHATBHOMN cepe.

OK 4. OcymiecTBiaTh MOUCK U
UCIIOJIb30BaHUE HH(pOpPMAIIHH,
HeoOxonumon a1 3¢pekTrBHOrO
BBITOJIHEHUS! TPO(HECCHOHAIBHBIX
3aja4, Npo(ecCUOHANBHOTO U
JMYHOCTHOTO PAa3BUTHUS

VYMeTp HCHoNIb30BaTh Pa3IMYHbICE HWCTOYHUKH JJISI
MOJTYy4YECHUS CBEJICHUI €CTECTBEHHO-HAYYHOHI
HAaIpPaBJIEHHOCTH U OLICHUBATH €€ JOCTOBEPHOCTH IS
JIOCTUKEHMS TTOCTABJICHHBIX LIEJIEH U 3a1a4.
CdopmupoBaTh yMEHUS IPUMEHSATH €CTECTBEHHO-
HAy4YHBIC 3HAHUSA I O0BSICHEHUS OKPYKAIOIIUX
SIBJICHHM, COXPAHEHHSI 37I0POBbsI, 00€CTICUCHUS
0€30MacHOCTH KH3HEAEATEITLHOCTH, OEPEKHOTO
OTHOLIEHUS K IPUPOJIE, PALIUOHAIIBHOTO
MPUPOAOTIOIB30BaHMS, @ TAKKE BHITIOJIHEHUS POJIH
TPaMOTHOTO MTOTPEOUTEIISI.

OK 5. Ucnonb3oBarb
HH(pOpPMAIIMOHHO-
KOMMYHHUKAI[IOHHBIE TEXHOJIOTUU B
npoecCUOHATLHON 1EATEIbHOCTH.

Ymertb BBICTPauBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHUS] B KOMaHJE MO PELICHUIO OOIIHUX
3aa4 B 00JIACTH €CTECTBO3HAHMUSL.

CdopmupoBaTh yMeHUSI TOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOI'0 3HAHMSI IS KaXKJI0TO
YyeJIoBeKa HE3aBUCHMO OT €ro npodeccroHanbHON

OK 6. PaGoTraTth B KOJUIEKTUBE,
3¢ PeKTUBHO 00IIATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMU
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JESTENIbHOCTH, pa3inyaTh (GaKkThl U OIICHKH,
CpaBHHUBATL OUCHOYHBIC BBIBO/bI, BUACTb UX CBA3b C
KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C
ONPENECIEHHON CUCTEMOM LIEHHOCTEM.

CdopmupoBaTh MpeACTaBICHUE O IEIOCTHON OK 7. bpatb Ha cebs

COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE MUPA, OTBETCTBEHHOCTH 32 pabOTy WICHOB
MPUPOJE KaK €UHOMN LIETOCTHON CUCTEME, KOMaH/IbI (MMOYMHEHHBIX ), 32
B3aUMOCBSI3H Y€JI0OBEKA, MPUPOJIbI U OOIIECTBA, pe3yJbTaT BHINOJHEHUS 3aJaHUI
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIiITadax

Bcenennoii.

YMerp omnpenensaTe unenu M 3anauu  gesrenbHocTH, | OK 8. CamocrosiTenbHO OnpeaearTh
BI)I6I/IpaTI) CpeacTBa UX JOCTUKCHHA HaA IIPAKTUKE. 3a1a4u HpO(beCCI/IOHaHBHOFO u

OgiaieTh MOHATHHHBIM aIIAPaTOM €CTECTBEHHBIX
HayK, TO3BOJISOIINM [TO3HABATH MHp, YIaCTBOBATH B
JMCKYCCHSIX TI0 €CTECTBEHHO-HAYYHBIM BOITPOCAM,
UCITIOJIb30BATh PA3JIMYHbIC HCTOYHUKH HH(POPMAIIUH
JUISL IOJTOTOBKH COOCTBEHHBIX pabOT, KPUTHUYCCKH KBaTM (UKL
OTHOCUTBCS K coobenussm CMU, copepxatium
Hay4HYI0 HH(OpMAIIHIO.

JJUMYHOCTHOI'O pa3BUTHUA, 3AHUMATbLCA
CaMOO6paSOBaHI/IeM, OCO3HAaHHO
IIJIAHUPOBATh IMOBLINICHUC

OBnaners 3HaHUAMHU O Hanbosee BakHbIX OTKpbITHAX | OK 9. OpueHTHpoBaThCS B YCIOBUAX
U JIOCTUXKEHHUAX B 00JaCTH €CTECTBO3HAHMUS, 4acTOW CMEHbI TEXHOJIOTUH B
MOBJIMSABILNX HA YBOJIIOLMIO NPEACTABIEHUH O npodeccuoHaNbHON AEATEIPHOCTH
IIPUPOJIE, HA PA3BUTHE TEXHUKHU M TEXHOJIOT .

OcBoeHue COAEpKAHUS y4eOHOM JTVCIIUTIIMHBI obOecrnieunBaeT
dhopMUpOBaHUE OOITUX KOMITCTCHITUH.

OO61re KOMIETEHITUN
(B cootBercTBUU ¢ PI'OC CITO 1o cnenuaabHOCTH)

OK 1. IloHumMarh CyHIHOCTh W COIMAJIbHYIO 3HAYUMOCTh CBOEW Oymyliein
npodeccuu, NposIBISATh K HEW YCTOMUMBBIA HHTEPEC

OK 2. Opranu3oBsIBaTh COOCTBEHHYIO JI€STEIbHOCTh, BHIOMPATH TUIIOBBIE METOIbI U
CHOCOOBI BBIMOJHEHUS TPO(EeCCUOHATBHBIX 3a/a4, OLIEHUBATh UX d3(PPEKTUBHOCTD U
Ka4yeCTBO.

OK 3. [TpyHuMarth penieHust B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaAllUSIX U HECTHU
3a HUX OTBETCTBEHHOCTH

OK 4. OcymiecTBisITh MOUCK U HCTIOJIB30BaHUE WHGOPMAINKN, HEOOXOIUMOMN IS
7 (HEKTUBHOTO BBITIOIHEHHSI TPO(ECCUOHATBHBIX 3a/1ad, NPOo(EeCcCHOHATBLHOTO U
JUYHOCTHOTO PA3BUTHUSI.

OK 5. Hcnonb3zoBaTh HHPOPMAUOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH B
poheCCUOHATIBHON JIEATEIIBHOCTH.

OK 6. PaGoratb B KOJIJIECKTHBE 9 €KTHUBHO O6H_I3.TBC$I C KoOJlIeraMu
2 2
PYKOBOACTBOM, HOTpe6I/ITeJIHMI/I.

OK 7. bparp Ha ce0d OTBETCTBEHHOCTh 3a pabOTy UJICHOB KOMAaHJbI
(TTOAYMHEHHBIX ), 32 PE3YJIbTAT BHIMOJIHEHHBIX 3a/laHUH.
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OK 8. CamocTosTeIbHO ONMpEeNeNsaTh 3a7a4l MPOo(ecCHOHATLHOIO U JTUYHOCTHOTO
pa3BUTHS, 3aHUMAThCSA CaMOOOpPa30BaHUEM, OCO3HAHHO IIAHUPOBATh ITOBBIIICHHE
KBaJTU(DUKAIIUH.

OK 9. OpueHTHpPOBAaTbCS B YCIOBHSAX YacTOH CMEHBI TEXHOJOTHH B
poeCcCHOHANTEHOM NESITEIIBHOCTH.

1.4. KosinyecTBO 4acOB HA OCBOEHHUE MPOTrPAMMBbI Y4eOHOI
AUCIHUANIMHBI

MakcumanbHas y4deOHas Harpy3ka oOywaromerocss - 108 uacos, B Tom
17 (o) (<

— oOs3arenpHas ayIuTOpHas yueOHasi Harpy3ka oOydaromierocs: — 72 yaca;

— camocTosTenbHas paboTa oOyyaroiierocs — 36 4acos.

B Tom uucne yacoB BapuatuBHOM 4yactu yueOHbIx nukioB IIICC3: He
IPETYCMOTPEHO.
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2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM NMCIUILVIMHBI M BUAbI Y4eOHOH padoThI

TEXHOJIOTUMU.

Buj yueOHoii padoTnl Oo0bem
4acoB

MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 108
Oo0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 72
B TOM YHCJIE:
NPAKTHYECKUX 3aHATUN 16
CamocrosiTesibHasg padoTa o0yuawinerocs (Bcero) 36
B TOM YHCJIE:
MOATOTOBKA pedepaToB, JOKIaJA0B, KPOCCBOPIOB 32
MHIMBHUIYaJIbHOTO MPOEKTa C UCIOIb30BaHUEM HMH(OPMaLMOHHBIX 4

[IpomexxyTounas arrecrauus B popme auddepeHImpoBaHHOTO 3a4eTa

[IpodunbHOEe wu3yueHune o001Ic00pa3oBaTEILHON YyUeOHOM AUCIUTIIMHBI
HKOJIOTHUSl OCYIIECTBIISICTCS YaCTUYHBIM TIEpepaclpesiciCHueM Y4eOHBIX 4acoB U
OoTOOpPOM JTUJAKTUYECKUX €IUHUII B 3aBUCUMOCTH OT BaXXHOCTH TEM JIJIst
cnermanbHocT  54.02.01 [uzaitH (o oTpacisiM) B MPOMBINIJIEHHOCTH

TYMaHUTAPHOTO Tpoduiis mpoPecCHOHATLHOTO 00pa30BaHMS.
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2.2. TeMmaTn4ecKuii NJIaH U cojiep;kaHne yuyeOHoi mucuumiinasl EcrecTrBo3Hanue

HaumenoBanmue pasnesioB u teM | Cogep:xanue yueOHOro marepuaJa, jadopaTopHubie padoTbl U O0bem yacon YpoBeHb
NpaKTHYecKUe 3aHATHS, CAMOCTOSITe/IbHAsI padoTa o0y4yalommxcs, OCBOCHHS
KypcoBasi padora (IpoeKT)
2 3 4
BJIOK ®U3UKA 50
Pasznea 1. MexaHuka 14
Tema 1.1. ®uznka — Coaep:xanue yue0HOro MaTepHuaJia 2
(¢pyHraMeHTAIbHAS HAYKa O 1 | ®usuka — dyHmaMeHTanbHAast HayKa O IPUPOJIe 1
npupoje. 2 | EcrecTBeHHO-HAay4YHBIH METOJI TIO3HAHUS, €0 BO3MOXHOCTH U TPAHHUIIBI 1
MPUMEHUMOCTH.
3 | EquHCTBO 3aKOHOB IPHUPOJIBI M COCTABA BeleCTBa BO BeeneHHOM. 1
4 | OTkpbITHS B PU3UKE — OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU 1
IIPOU3BOJICTBA.
Coaep:xanue yue0HOro MaTepHuaJia 2
Tema 1.2. Kunemaruka. 1 | Mexanuueckoe nBuxenue. Cucrema orcyeTa. 2
MexaHn4eckoe 1BUKEHHE. 2 | Tpaexropus apmwxkenus. [1yts. [lepemenienne. PaBHoMepHOe 2
NpSMOJIMHEHHOE TBM)KEHUE.
CamocrosiTesibHas padora odyuarommxcs Ne 1 1
Bunp! nBrxenus. IlpumeHeHne 1BUKEHUs B TEXHUKE.
Coaep:xanue yueOHOTro MaTepHaJia 1
Tema 1.3. Ckopocts. 1 | CxopocTb. OTHOCUTENBHOCTh MEXaHMUECKOTO JBMKEHUS. 3aKOH 2
cinoxeHus ckopocteit. CpeiHss CKOPOCTh IPU HEPABHOMEPHOM
JIBUOKEHUU.
2 | MrHoBeHHasi CKOPOCTh. PaBHOYCKOpEHHOE MPSIMOJIHMHEHHOE 1
JIBIDKEHUE.
3 | Yckopernne. CBOOOIHOE TTAJICHHUE TEJ. 1
CamocrosiTeibHas padora o0y4yarommxcst Ne 2 1
Marepusi, GOpMBI €€ TBIKEHUS B CYyIIECTBOBAHMSL.
Conep:xanue yueOHOIro MaTepuaJia 2
Tema 1.4. lunamuka. Maccau |1 | Macca u cuna. BzanmoseiicTsue Tel. 3aKOHbI THHAMUKH. 1

11
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CcuJjia

2 | Cuutsl B ipuposie. 3aKOH BCEMHPHOTO TATOTEHHSL.

IIpakTyeckoe 3ansaTue Ne 1
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT MaccChl Tella

CamocrosiTeibHas padora odyuarommxcst Ne 3
Pemenue 3aa4 o teme.

Tema 1.5. 3akoHBbI cOXpaHeHHs B
MexXaHHKe.

Conep:xanue yueOHOTo MaTepHaJia

1 | Umnynsc Tena. 3aKoH COXpaHEHUsl UMITYJbCa.

2 | Pabora u sHeprus. 3aKOH COXpaHEHUsI SHEPTUH.

[EEN

CamocrosiTeibHas padora odyuarommxcs Ne 4
[IpumeHeHne 3aKOHOB COXPaHEHHsI B MEXaHUKE.

KonTposbnas padora Ne 1
MexaHuka.

Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM

q)I/I3I/IKI/I U TEPMOAUHAMMKH.

Tema 2.1.
MouJiekyasipHas pusznka

Coaep:xanue yue0HOro MaTepHuaJia

1 | Aromucruueckas Teopusi CTpoeHus BemecTBa. HabmoneHus u onbIThI,
MOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BellecTBa. Macchl
Y pa3Mepsl MOJIEKYJI. TemIoBoe IBUKEHNUE YaCTHI] BELIECTBA.
bpoynosckoe nBuxxenue. MneansHbiii ras. Temneparypa kak mepa
CpeHEel KHHETUYECKON SHEPTUY YacCTHUIl. Y paBHEHUE COCTOSHUS
uJeanbHoro raza. Mozaens xKuakoctu. [IoBepXHOCTHOE HATSKEHUE U
CMAauyMBaHUE.

CamocrositeibHas padora o0y4yarommxcst Ne 5
Kpucrannnueckue u amop(HbIe BeleCTBa.

Tema 2.2.
Tepmoaunamuka

Coaep:xanue yue0HOro MaTepHaJia

1 | Buyrpenssis sHeprus. PaboTa u Teninootada Kak criocoobl U3MEHEHUs
BHYTpEHHEN dHepruu. I1epBrlil 3aKOH TEPMOIMHAMHUKHU.

CamocrosiTesibHas padora o0y4yarommxcs Ne 6
TemnmnoBrle MAaTUHBI U X IMPUMCHCHUC.

Pa3nes 3. OCHOBBI 2JICKTPOANHAMHUKH.

Tema 3.1.
JIEKTPOCTATHKA

Conep:kanue y4eOHOTro MaTepuaJia

1 | B3aumopneicTBHE 3apsKEHHBIX TN DIEKTPUUECKUH 3aps. 3aKoH
COXpaHEHHUsI AJIEKTPUUYECKOro 3apsiia. 3akoH Kynona.

12
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DIEeKTPOCTaTHUECKOE T10JI€, €r0 OCHOBHBIE XapAKTEPUCTUKU U CBSI3b
MEXy HUMH.

2 | IIpoBOAHUKH U U30JATOPBI B AJIEKTPOCTATUYECKOM I0JIE.
DneKTpuuecKas EMKOCTh KOHAEHCATOpa. DHEPTus
3JIEKTPOCTATUYECKOT0 MOJIsl.

CamocrosiTeibHas paGora odyuarommxcs Ne 7
ONeKTpUYeCKUl TOK B Pa3JIMUHBIX Cpesiax.

Tema 3.2. Coaeprxanue yueOHOro MaTepuasa
IlocTosiHHBIN TOK 1 | IlocrostHHBIN AnekTpudeckuii Tok. Cuia ToKa, HanmpshKeHHe,
ANEKTPUUECKOE COMPOTHUBICHHE. 3aKkoH OMa ISl y4acTKa LETH U
IIOJIHOM JIEKTPUYECKOM LIEIH.
2 | Pabora 1 MOITHOCTH NOCTOSIHHOTO ToKa. 3akoH J[xoyns—IJlenna.
3 | JIeficTBHS DIIEKTPHUYECKOTO TOKA.

IIpakTuyeckoe 3ansitue Ne 2
COopKa 2JICKTPHUYECKOH [T U U3MEPEHHUE CUITBI TOKA U HATIPSDKECHUS Ha e
pa3InYHBIX y4acTKaX.

CamocrosiTesibHas paGora odyuarommxcs Ne 8.
Bo3zaelicTBue 371€KTPUUECKOr0 TOKa Ha OPraHU3M YelIoBeKa. DJIEKTPOTaBMa.

Tema 3.3. Coaep:xanue yueOHOTro MaTepuaJia
MarbauTHoe 1moJie 1 | MarnuTHOE ToJie ¥ €T0 OCHOBHBIE XapaKTepucTuku. JlelicTBre
MarHUTHOTO TIOJIS Ha MPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
Onekrpoasurareins. Cuia Jlopenna.
2 | SIBneHue 2IEKTPOMArHUTHOW MHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHON
naaykuuu. [pasumno Jlenna. DHeprust MarHuTHOro MOJSI.

CamocrosiTesibHas padora odyuarommxcs Ne 9.
Camounaykuus. IHIyKTHBHOCTB.

KontpoabHnas padora Ne 2
DNEKTPUYECKUE SBJICHUSI.

Pa3gen 4. Kosie0anus v BOJIHBI.

Conep:kaHue y4eGHOro MaTepuasia

Tema 4.1. 1 | CBoGoanslie konebanus. [lepuon, yacToTa u aMIIUTYAA KOJIeOaHUH.
MexaHnuyeckue KoJ1e0aHus u ["apmonnueckue konebanusi. MareMaTH4eCKHI U PYKUHHBIN
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BOJIHBI

MasTHHKH.

2 | IIpeBparienue 3HEpruy Mpu rapMOHUYECKUX KOJICOaHHSIX.
MexaHn4ecKue BOJHBI M MX BHJIbI. 3BYKOBBIC BOJIHBI. Y JIbTPa3BYKOBBIC
BOJIHBI.

IIpakTnyeckoe 3ansiTue Ne 3
W3ydeHne koneOaHU MAaTEeMaTHYECKOT0 MasSTHUKA.

CamocrosiTesbHasi padora o0yuarommxcs Ne 10. VabTpa3Byk u
€ro UCIOJIb30BAHUE B TEXHUKE.

CamocrosiTeibHas padora odyuarommxcest Ne 11.
VYIIbTpa3ByK U €ro UCHOJIb30BAHNUE B MEUIIMHE.

Tema 4.2.
DJIeKTPOMATHUTHBIE KoJIeOaHusl
¥ BOJIHBI

Coaep:xanue yueOHOro MaTepuaJia

1 | CBoGonHbIe neKTpOMarHuTHele koseOanus. KonebarenbHblil KOHTYP.
®opmyna Tomcona. BeHyXIeHHBIE 2I€KTPOMAarHUTHBIE KOJIEOAHUS.
["apMoHMYECKHE STEKTPOMArHUTHBIEC KOJICOaHUs. DIIEKTPHUECKHUI
pPE30HaHC

2 | [lepemennslit TOk. Dnekrporeneparop. [lonydenne u nepenava
AIEKTPOIHEPIUH.

3 3J'IeKTpOMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHLIC BOJIHEI. CKOpOCTB
SJICKTPOMArduTHBIX BOJIH.

CamocrosiTeibHas padora odyuyarommxcest Ne 12,
[Tpobnems! sHeprocoepexenus. [IpUHINIIBI PaJUOCBA3U U
TCICBUACHUS.

CamocrosiTesibHas padoTa odyuarommuxcst Ne 13.

Hcnonp30BaHue 2IEKTPOMAarHUTHBIX BOJH Pa3IMYHOTO JAHUAana3oHa B
TEXHUYCCKHUX CPCACTBAX CBA3HU, MCIAUIINHE, IIPU U3YYCHHUU CBOICTB
BEIIIECTBA.

Tema 4.3.
CBeTOBble BOJIHBI. .]II/IH?.I)I.

Coaep:xanue yueOHOro MaTepuaJia

1. | Pa3BuTHe npeacTaBiIeHU O IPUPOE CBETa. 3aKOHBI OTPAYKEHHS U
IPEJIOMIIEHUS CBETA.
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2. | JIunzel. @opmysa TOHKOM JIMH3HI.
IIpakTnyeckoe 3ansaTue Ne 4 1
Wzyuenue nuntepdepeHuu u qudpakiuu cBeTa.
CamocrosiTesbHasi padora o0yuarommxcs Ne 14, Onrtuueckue 1
puOOpBI.
Pa3zgea S. diieMeHTHI KBAHTOBOW QU3MKH. 7
Tema 5.1. Conep:xanue yueOHOTro MaTepHaJia 2
KBaHTOBEIe CBOJCTBA CBETA. 1 | KsanroBas runotesa [Inanka. @orosnekrpudeckuii 3hdexr.
Tema 5.2. Conep:xxanue yueOHOTro MaTepuaJia 2
®u3uka aroMa 1 aTOMHOIO0 sigpa | 1 | Monenu ctpoenus atoma. OnsiT Pesepdopaa.
PannoakTuBHOCTSE.
2 | ®usnKa aTOMHOTO spa M 3IeMeHTapHbIX yacTull. COCTaB U CTPOCHUE
ATOMHOTO Si7pa.
CamocrositeibHas padora o0y4yarommxcest Ne 15. 1
PangnoakTHBHBIE H3ITy4eHHS U MX BO3JICHCTBHE HA KUBBIE OPTaHU3MBI.
CamocrosiTeibHas padora odyuarommxcest Ne 16. 1
3HavyeHue paboT YUEHBIX B 00JIACTH PaJUOAKTUBHOCTH.
KonTpoubnas padora Ne3 1
TKP no 610xy ®U3NKA
baoxk XUMMUSA 25
Pa3nes 1. O0mas 1 Heoprann4yeckass XuMms. 14
Tema 1.1. OcHoBHbIe noHsiTHA U | Copep:kanne y4eOHOT0 MaTepuaJia 1

3aKOHbI XMMHUH

1 | [Ipenmer xumuu. BemectBo. AToM. Monekyna. XUMHUECKU AIEMEHT U
(hOpMBI €ro CyIIeCTBOBAHUS
2 | [IpocThie U CIOXKHBIC BEMIECTBA. AJUTOTPOIIHS M €€ TPHIHHBI.

15
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3 | U3smepenue BemectBa. OCHOBHBIC 3aKOHBI XUMHH. Macca aTOMOB H
MOJICKYJIL. ATtoMmHas CAUHUIIa MACChI. OtHOCUTENbHBIE AaTOMHAS 1
MoJekysipHas macchl. Komnuecto Bemniectsa. [locrosiHHas ABoraapo.
Mounsipaasi macca. 3akoH ABoraapo. MossipHbIif 00bEeM T'a30B.

4 | PacdeTsl IO XUMUYECKUM (opMyiiaM. 3aKOH COXPaHEHUS] MaCChl

BCIICCTBA.

CamocrosiTeibHas padora odyuyarommxest Ne 17.
Pemenue 3a1a4 Ha nepBOHavaIbHbIE XUMUUYECKUE TOHATHUS U 3aKOHBI.

Tema 1.2. Ilepuoanyeckuii 3aK0H
u [lepunoanyeckasi cucrema
XUMH4YeCKHuX 3j1eMeHToB /1. H.
MenpeneeBa

Coaep:xanue yueOHOro MaTepuaJia

1 | Orkpeitue Ilepuoanueckoro 3akoHa. [lepuonnyeckas cucrema
xumuueckux anemMeHToB J[. . Menpaeneesa.
2 | 3nauenue [leprogmueckoro 3akoHa u Ileprnoamaeckoil CUCTEMBI

XUMHNYCCKHX 3JICMCHTOB I[ n. MeHz[eJleeBa IJId pa3BUTHUS HAYKU U
IMOHUMAaHHUS XUMHYICCKOM KapTUHBI MUpa.

Tema 1.3. CTpoenne BemecTBa

Coaep:xanue yue0HOro MaTepHuaJia

1 | KoBaneHnrtHas cBs3b: HeNojsipHas U nojsipHas. Monnast cBsi3b. KaTHoHbI
Y QHUOHBI.
2 | Metannmnueckas cBsi3b. BomopoaHas cBsi3b

Tema 1.4. Bona. PacTBopbl.

Conep:xxanue yueOHOro MaTepuaJia

1 | Boxa B mpupoze, ObITy, TEXHUKE W Ha TPOU3BOJCTBE. Duznueckue u
XUMUYECKHE CBOMCTBA BO/IbI. OTIpeCHEHNE BO/IBI. ATperaTHbIe
COCTOSIHUS BOZBI U €€ MIEPEXO/IBI U3 OJJHOI'O arperaTHOro COCTOSIHUSA B
JIPyToe.

2 | Xumuueckue peakuuu. [Tonstre o xumudeckoi peakiuu. TUIbI

XUMHUYECKHX peakiuii. CKopocTh peakuu 1 pakTopsl, OT KOTOPBIX OHA
3aBUCHT.

CamocrosiTeibHas padora odyuarommxcst Ne 18.
OuncTKa BOJBI PA3TUYHBIMUA METOIAMHU.

CamocrositeibHas padora odyuyarommxcest Ne 19.
Pemenuie pacueTHbIX 3a7ja4 Ha pacTBOPHI.
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Tema 1.5. Heoprannieckue
coeIMHEeHUs

Conep:kanue y4eOHOT0 MaTepHuaJia

1 | Knaccudukanus HECOPraHMUECKUX COSAMHCHUN U X CBOMCTBAa. OKCHIBI,
KHCJIOTBI, OCHOBaHUS, COJIU.

2 | Ilonstue o ruaponuse coseid. Cpesa BOAHBIX PACTBOPOB COJICH: KUCITas,
HeWTpasibHas, mienouHas. Bogopoaueiil nmokasarens pH pactopa.

3 | Metamnbl. O6mue pu3ndeckrne 1 XMMUYECKHE CBOMCTBAa METAJLIOB.

4 | Hemeramnsl. O611as xapaKTepUCTHKA TJIaBHBIX IOATPYIIIT HEMETAIIJIOB
Ha NpUMepe rajJoreHoB.

IIpakTnyeckoe 3ansitue Ne 5
Onpenenenne pH pacTBopa coseil.

IIpakTnyeckoe 3ansaTue Ne 6
BzaumopeiicTBre METayuIOB ¢ paCTBOPAMH KUCIIOT U COJICH.

CamocrositeibHas padora o0y4yarommxces: Ne 20.
Baxnelive coeMHEHUS METAINIOB K HEMETAIJIOB B PUPOJIE U
XO35MCTBEHHOU JNEATEIbHOCTH YEI0BEKA.

KonTposbnas padora Ne 4.
Heoprannueckas Xumusi.

Paznen 2. Opranuyeckasi XuMusi.

11

Tema 2.1.
Oprannyeckue coeMHEeHHUs

Conep:xxanue yueOHOro MaTepuaJia

1 | OcHOBHBIE OJOKEHUSI TEOPHH CTPOCHUSI OPTAHUYECKUX COETMHEHUN.
MHuoroob6pasue opranndeckux coennuenuid. [Tonsitue nzomepun.

2 | YraeBogopoasl. [IpenenbHbie U HETIpeIeIbHBIC YTIIEBOIOPOIbL. Peakiust
nosmMepusanuu. [IpupoaHble HCTOYHUKH YTIIIEBOAOPOIOB.
Yri1eBoAOpOaBI KAK OCHOBA MEKIYHAPOIHOTO COTPYAHUYECTBA U
Ba)XKHEHIINN UCTOUYHUK (hopMHUpoBaHUs OrokeTa PO.

3 | Kucmopoacoaepxarue opranndeckue Bemiectsa. [IpencraBurenn
KHUCIIOPOJICOACPKAIINX OPTraHUYECKUX COSAMHEHUIN: METUIIOBBINA U
STUJIOBBIUPTHI, TIMIIEPUH, YKCYCHAs KUCTOTA. JKUPBI KaK CIIOXKHBIC

3(UPBHL.
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4 er’IeBOI[BIZ INIFOKO034, KpaxmaJl, HEJIJII0JI103a.

5 | A3zoTcoaepxalire OpraHMuecKue CoOeIMHeHNsI. AMUHBI, aMUHOKHCIIOTHI,
oenku. CtpoeHue u Ouosiornueckas GyHKIHs OCITKOB.

6 IInactmaccel u BojokHa. IloHATHE 0 IIacTMaccax U XUMHYICCKHUX
BOJIOKHAax. HaTypaJ'IBHBIC, CUHTCTHUYCCKHUE N UCKYCCTBCHHBIC BOJIOKHA.

CamocrosiTesbHasi padora o0yuarommxcs Ne 21, 2
AJIKOTO0JIb U aJTKOT0JIU3M.
CamocrosiTeibHast padoTa odyuyarommxcest Ne 22. 2
[TpuMeHeHHne NOaMMEpPOB.
Tema 2.2. XuMus v ’Ku3Hb Coaep:xanue yueOHOro MaTepuaJia 2
1 | Xumus u opranusm yesoBeka. XMMUYECKHE 3JIEMEHTHI B OpPraHu3Me
yenoBeka. OpraHnyeckue U Heopranudeckue BeriecTa. OCHOBHbIE
KU3HEHHO HEOOXOMMbIE COCTMHEHUS: OCTIKH, YTIIEBOIBI, JKUPHI,
BUTaMMHBI. YTJIEBObl — IJIaBHBIM UCTOYHUK SHEpIruu opranusma. Posp
JKUPOB B opranu3Me. X0JIECTEPUH U €ro pojb B 3J0POBbE YEIIOBEKA.
MuHepanbHble BEIECTBA B MPOAYKTaX MUTAHUS, TUIIEBbIE JOOaBKH.
CoOanancupoBaHHOE MMUTAHUE.
2 | Xumus B 061Ty. Boga. KagectBo Bogbl. Moromiue 1 YUCTSIINE CPEACTBA.
[TpaBuna 6e3omacHOi pabOThI CO CPeACTBAMHU OBITOBOW XMMUHU.
CamocrosiTeibHas padora odyuyarommxces: Ne 23. 2
Posib XUMHUECKUX 3JIEMEHTOB B JKU3HU pacTeHU. Y 100peHus. XuMuieckue
CpeJICTBA 3aIUThl PACTEHUM.
KouTpoJsbHas padora Ne 5 1
TKP no 6moky XUMMUAL.
baoxk BUOJIOI'S 31

Pa3nen 1. buoJiorusi - COBOKYMHOCTh HAYK O KHBOIl IpUpoe.

Tema 1.1 )KuBas npupona kaxk
00beKT U3yYeHHsl OMOJIOTHM.

Conep:xanue yueOHOro MaTepuaJia

1 | Merojsl uccnenoBaHus KUBOK MPUPOAbI B Onosoruu. Onpenenenue
KU3HU (C MPHUBJIEYEHUEM MaTepHala U3 pa3aeaoB PU3NKU U XUMHUH).
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2 | YpoBHM OpraHU3alUy KU3HHU.

Pazpen 2. Kierka.

Tema 2.1 CTpoeHne KJIeTKH Coaepxxanue yueOHOIro MaTepuasa

1 | Ucropus usydyenus kiaetkd. OCHOBHBIE MOJI0KEHUS KIETOUYHON TEOpUH.
Knerka — cTpykTypHO-(pyHKIIMOHAIBHAS (JIEMEHTapHAast) eANHUIA
AKHU3HU.

Crpoenue knetku. IIpokaproThl 1 3yKapuOThl — HU3LIME U BHICIINE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIIETKU
9YKapuoT.

2 | IloBepxHOCTHBIN anmapar. CxeMaTHYHOE ONMCaHUE )KUKOCTHO-
MO3au4YHOM MOJIENH KJIETOYHBIX MeMOpaH. L{uromiasma — BHYTpEHHSS
cpefa KIeTKH, opraHou sl (opraneuisl). Kinerounoe sapo. @yHkuus
A]Ipa: XpaHEeHHe, BOCIIPOU3BEACHHE U NIepejauya HaclIeICTBEHHOM
uHpopmanuu,

peryysins XuMHU4eCKONH aKTUBHOCTH KJIETKH.

IpakTnyeckoe 3ansitue Ne 7
H36J'IIOI[CHI/IG KIJIETOK paCTCHI/II\/'I H )KMBOTHBIX 1O MUKPOCKOIIOM Ha I'OTOBBIX
MUKpOIpenaparax u ux OlUCaHue.

IIpakTyeckoe 3ansaTue Ne 8
CpaBHEHHE CTPOEHUS KJIETOK PACTEHUN U KUBOTHBIX.

CamocrositeibHas padora o0y4yarommxcest Ne 24,
Crpykrypa ¥ QyHKIHUH XPOMOCOM. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.

Tema 2.2 Xumuuecknii cocra | Cojgep:kanue yueOHOro MaTepuaJia

KJIETKH. 1 | MatepuanbHOE €IMHCTBO OKPYKAIOIIEro MUPA U XUMUUYECKUN COCTaB
JKHUBBIX OPraHu3MOB. Buonornyeckoe 3HaueHe XUMUYECKHIX
aneMeHTOB. Heopranudeckue BemecTBa B COCTaBe KIETKU. Polib BOMIbI
KaK paCTBOPUTEIA U OCHOBHOI'O KOMIIOHCHTA BHYTpeHHeﬁ CpEabl
oprann3MoB. Heopranudeckrie HOHBI. YTIEBOBI U UMKl B KIETKE.
CrpykTypa
u 6uonornueckre QYHKIUU 0€TKOB. AMHHOKHUCIOTH — MOHOMEPBI
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6enkoB. CTpoeHue HyKJICOTUIOB U CTPYKTYpa MOJIUHYKICOTHIHBIX
neneit JJHK u PHK, ATO.

2 | Bupycsl u 6akrepuodaru. Hexnerounoe crpoenue, U3HEHHbIH UK U
ero 3aBUCHMOCTH OT KJIETOYHBIX (OpM XKHU3HU. Bupycst — Bo3Oyaurenn
WH()EKIIMOHHBIX 3200JICBAHMIA; MOHATHE 00 OHKOBUPYCaX.

CamocrosiTesbHasi padora o0yuarommxcs Ne 25,
Bupyc nmmynoaedunuta yenoseka (BUY). [Ipodunaxtuka BUY-

WH}EKIUH.
Pazjnen 3. Opranusm.
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJia
Opranusm — equHoe 1eJoe. 1 | Muoroo6pasue opranu3mMoB. OOMEH BEIECTBOM U 3HEPTHEH ¢

OKpY’Karollen cpeioi Kak He0OX0IMMOE YCIIOBUE CYIIECTBOBAHUS
KUBBIX cucTeM. CriocoOHOCTH K CAMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OPraHH3MOB.

2 | JleneHue KIETKH — OCHOBA POCTa, Pa3BUTHUS M PA3MHOKCHHUS
opranu3mMoB. becrionoe pasmuosxenue. [1omoBoit nmporecc U moja0BoE
pasMmHokeHue. OTI010TBOPEHHE, €r0 OMOJIOTHYECKOE 3HAYCHUE.

3 | [lonsTre 00 MHAUBUYaTEHOM (OHTOT€HE3), SMOPHOHATEHOM
(3MOpuoOreHes) u NocTAIMOPUOHAIBHOM pa3BUTUU. MIHAMBHUIyabHOE
pa3BUTHE YEJIOBEKA U €r0 BO3MOKHbIE HAPYIICHHUS.

Tema 3.2 HaciaencrBennocts 1 | Coneprxanue y4eOHOro Mmarepuasa
U3MEHYUBOCTH OPTraHU3MOB.

1 | OOmue npeacTaBiIeHUs O HACAEACTBEHHOCTH U U3MEHUUBOCTH.
['eHeTnyeckass TEpPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH
Hacsenosanus. HaciienoBanue pu3HaKkoB y yenoseka. I1omoBbie
xpomocoMsl. ClierieHHoe ¢ ojIoM HacienoBanue. HacnenctBeHHble
0o0JIe3HU YeJIoBeKa, UX MPUUMHBI U npodunakTuka. CoBpeMeHHbIe
IIPEICTABJICHNS O TEHE U T€HOME.

['eneTnyeckue 3akOHOMEPHOCTH M3MeHYnBOCTU. Knaccudukanus popm
U3MEHYMBOCTH. BiMisiHue MyTareHoB Ha OpraHu3M 4YeJI0BEKA.

2 | [Ipenmer, 3agaun ¥ METOBI CeJICKIMH. | eHeTHYECKUE 3aKOHOMEPHOCTH
cenexuuu. Yuenue H. M. BaBunosa o nieHTpax MHOrooOpasus u
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IMPOUCXOKACHUA KYJIIBTYPHBIX paCTeHHﬁ. BI/IOTGXHOHOFI/IH, cC
JOCTHIKCHUSA, ICPCIICKTUBLI PA3BUTHA.

IIpakTnyeckoe 3ansaTue Ne 9
Perienue sneMeHTapHbIX FTEHETUYECKUX 3a/1ay.

IMpakTnyeckoe 3ansiTue Ne 10
Ananus u OICHKA 3THUYCCKHUX ACIICKTOB Pa3BUTUA HCKOTOPBIX I/ICCHGILOBaHI/If/’I
B OMOTEXHOJIOTHH.

CamocrosiTeibHast padoTa odyuarommxcst Ne 26.
buorexnonorus u reHHas HH>XXeHepusi — TexHoJorun XXI Beka.

Pa3nen 4. Bun.

Tema 4.1
IBOJIOIHOHHAS TEOPHS.

Conep:xanue yueOHOTro MaTepHaJia

1

DBOJIIOLIMOHHAS TEOpUs U €€ poJib B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAy4YHON KapTUHBI Mupa. Bun, ero kpurepuu. Iomymsanus
KaK CTPYKTYpHas €IMHULA BUAA U 3BOMOLNU. CHHTETHYECKas TeOpus
sBosronuu (CTD). JIBrKyiue CUitbl 3BOJIOLMH B cO-0TBeTcTBUM ¢ CTD.
PesynpTatsl sBonmonnu. CoxpaHeHre MHOroo0pasus BUJOB Kak OCHOBA
ycToiuuBoro pazsutus 6uochepsl. [IpuunHbl BBIMUpaHUs BUOB.
buonoruueckuit mporpecc 1 GMOIOTUYECKHIA perpecc.

['unoTe3bl NPOUCXOXKICHUS )KU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB
Ha 3eMJIe B IIPOLIECCE IBOJIOLNUN. AHTPOIIOIEHES U €T0
3aKOHOMEpHOCTH. Jloka3aTenbcTBa poACcTBa

YeJI0BEKa C MJICKOMUTAIOIIMMU )KUBOTHBIMH. DKOJIIOTHYEeCKHE (PaKTOPHI
AHTPOIOreHe3a: YCI0KHEHUE MOMYISIUOHHON CTPYKTYphI BUJIA,
W3TOTOBJIEHHE OPYAMN TPyAA, IEPEXOM OT

PacTUTEIBHOTO K CMELIAaHHOMY TUITYy MUTAHUs, UCIIOJIb30BaHUE OTHSI.
ITostBlIEHNME MBICTUTENIBHON 1E€ATEIBHOCTH M YWIEHOPA3AEIbHON PEYH.

IIpakTyeckoe 3ansaTue Ne 11.
Ornucanne ocobeit Buaa mo Mop@oaoruiaeckoMy KpUTEPHIO.

IIpakTyeckoe 3ansaTue Ne 12.
ABamm3 u OIICHKA PA3JIMYHBIX T'UIIOTE3 IPOUCXOXKIACHUSA KU3HU 1 YCJIIOBCKA.

21



T'ocynapcTBeHHOE OrojKETHOE ITpodeccroHanbHoe 00pa3oBarenbHoe yupexaenne Camapckoi 061acTu

Usmenenne Neo « » 20

«Camapckuil rocyapCTBEHHBIN KOJUIEK CEPBUCHBIX TEXHOJOTUHN U TU3aliHa»

CamocrosiTesbHasi padora o0yuarommxcst Ne 27,
[TpoucxoxaeHne 4eI0BeYeCKUX pac.

Pa3gen 5. DxkocucreMal.

Tema 5.1 IKkoJorus

Conep:kanue y4eOHOT0 MaTepHuaJa

1 | [Ipeamert u 3a1a4u SKOJIOTHH: YUCHHE 00 IKOJOrHIECKUX (HaKTOpax,
yUeHHE 0 COO0IIeCTBaX OPTaHU3MOB, yueHue 0 orocdepe.
Dkostoruueckre GakTopbl, 0COOCHHOCTH UX BO3ICHCTBUSL.
DKoJIoruYecKas XxapakTepuctrka Buja. [ToHsTue 00 3KOIOrHYeCcKux
cucremax. llenu nutanus, Tpopuyeckue ypoBHU. broreorieHo3 kak
IKOCUCTEMA.

IMpakTnyeckoe 3ansitue Ne 13.
CocraBieHHe CXeM Iepeiauy BEIEeCTB U 3HEPTUH (Lienei nuTaHus).

IpakTnyeckoe 3ansitue Ne 14,
CpaBHI/ITeJIBHaﬂ XaPaKTCPUCTHKA NPHUPOAHBIX S3KOCUCTEM U aIrpOSKOCHUCTEM
CBOEH MECTHOCTH.

IMpakTnyeckoe 3ansitue Ne 15.
Pemenue sko10ruueckux 3ajau.

CamocrositeibHas padora o0y4yarommxcest Ne 28.
[Tomymnsiiust Kak eAMHHUIIA OMOJIOTUYECKON IBOJIOLINH.

Tema 5.2
buocgepa

Conep:xxanue yueOHOro MaTepuaJia

1 | buocdepa — rnobanbHast skocucrema. Yuenue B. . Bepnanackoro o
ounocdepe. Ponsb sxuBbIX opranu3moB B 6nocdepe. bruomacca.
buonorudeckuit KpyroBoport (Ha mpumepe KpyroBopoTa yrieposa).
OcCHOBHBIE HaIIPaBJICHUS BO3/ICHCTBUS YeTIOBEKa Ha Ouocdepy.
Tpancdopmaius ecTeCTBEHHBIX IKOJOTHUECKuX cucteM. OcoOeHHOCTH
arpo’KOCUCTEM (arpoIrieHO30B).

CamocrosiTeibHasi padoTa o0yuarommxes Ne 29.
3anoBenHuku Camapckoii 001acTH.
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Usmenenne Ne « » 20 T.
IIpakTuyeckoe 3ansaTue Ne 16. 1
AHanu3 1 OlleHKa MOCIEACTBUN COOCTBEHHOM JIEATEILHOCTH B OKPYXKarolen
cpejie, rI100aJIbHBIX SKOJIOTHYECKUX MPOOJIEM U MyTeH WX PEHICHHUS.
JudpepennupoBaHHbIN 3a4eT 2
Hroro 108
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2.3. Conep:xkanue npopuIbHON cOCTABJISAIOLIEH

2.3.1. Insa cnennanasHocT 54.02.01 [u3aiin (1o oTpacisim)

[TpodunpsHoit cocTaBistomiei s 61oka 1 @u3nka ABIAIOTCS CIEAYIONINE
TUIAKTUYECKUE CTMHUTIBL:

Mexanuueckoe nBmxkenue. (CpoOomHoe majaeHwe Ten. Macca u cuia.
Bzaumopeiicteue Ten. Cuibl B TpHpoAE. 3aKOH BCEMUPHOTO TITOTEHUS.
Mexanudeckass pabora. MoiHocTs. Mexanudeckasi sHeprusi. TemmnepaTypa Kak
Mepa CpeqHed KWHETUYECKOW DHEPruu  YaCTHIL. Mopenb  KUAKOCTH.
[ToBepxHOCTHOE HATsHKEHHME W cMmadyuBaHue. Kpucrammueckue U aMopQHbIe
BEILECTBA.

B3anmonenictBue  3apsDKEHHBIX  T€l.  OJJEKTPOCTATHYECKOE  MOJIE.
[TocTtostHHBIA 3nekTpuuecknil TOK. Cuhila TOKa, HaNpsHKEHUE, JJIEKTPUYECKOE
CONPOTHUBJIEHUE. DIIEKTPOJBUTATENb.

CBoOonubie kosieOanus. llepumon, wactota W amIUIUTyAa KOJIeOaHUM.
["apMonmdeckre koaedanus. MexaHn4eCKUe BOJTHBI U UX BUJIBI.
3BYKOBbIE€  BOJIHBI.  YJbTPa3BYKOBbI€ BOJHBL.  YJIbTpa3ByK. (CBoOOAHBIE
AIIEKTPOMArHUTHBIC KOJICOAHUS.

[TpodunbHOIt cocTaBstomnieit s 010ka 2 XUMHUSA SBISIOTCS CIEIYIOIINE
TUIAKTAYECKUE €TMHUTIBI:

Bona B mpupone, ObITy, TeXxHHMKE M Ha Tpou3BojcTBe. Dusmveckue u
XUMUYECKHUE CBOWCTBA BOJBI. ATperaTHble COCTOSHHUS BOJBbI U €€ TEPEeXO/bl U3
OJIHOTO arperaTHoro coctosinusa. KadectBo Bojibl. Motolue u 4uCTsIImIe CpeacTBa.
[IpaBuna 6e3omacHol pabOTHI CO CpecTBaMU OBITOBOM XUMHUU

OKcuipl, KUCJIOThI, OCHOBAHUS, COJIH.

XWMHYECKHUE DJIEMEHTHI B OpraHn3Me desioBeka. OpraHu4ecKkrue U HeOpPTraHUIECKUe
BemiecTBa. OCHOBHBIE KM3HEHHO HEOOXOAMMBIE COCAUHEHUS:0CNKHU, YIJICBOJbI,
YKUPBI, BUTAMUHEI.

[IpodunbHOil coctaBnstomerd st Onoka 3  buosorus  sBistoTCs
CIICIYIONTUE UTAKTUICCKIC SIUHUIIBI:

CrtpocHHE KIETKH. bHonormdeckoe 3HAYCHHUE XWMHUYECKHX DIIEMCHTOB.
Heoprannyeckue BemiecTBa B COCTaBe KIETKH. Pojib BOJBI Kak pacTBOPHUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW cpenabl opranu3smoB. CTpykTypa u
ouonornyeckue (QyHkiuu OenkoB. CTpoeHHE HYKJICOTHIOB U CTPYKTypa
nonuHykiaeotTuanbx teneit JJHK u PHK, AT®.

Bupycel u Oakrepuodaru. Heknerounoe cTpoeHue, KU3HEHHBIA UK U
€ro 3aBUCUMOCTh OT KJIETOYHBIX (opMm ku3HU. Bupycel — Bo3Oyautenu
WHDEKIMOHHBIX  3a0ojeBaHui;  TOHATHE 00  OHKOBUpycax.  Bupyc
uMmmyHoeuiuta yenopeka (BUY). [Ipodunaktuka BUY-undeximu.

[TonoBoit mpouecc U moyoBOe pazMHOKeHHE. OIIOA0TBOPEHHUE, €ro
ouosiornyeckoe 3HadyeHue. IloHarne 00 UWHAMBUAYAJIbHOM (OHTOI€HE3),
AMOPHUOHATBEHOM (amOpuoreHes) u MOCTAMOPHUOHATHFHOM Pa3BUTHH.
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NHnuBuayanbHOE pa3BUTHE 4YEJIOBEKA W €r0  BO3MOXKHBIC HapyUICHUS.
HacnenoBanue npusHakoB y denoBeka. [lonoBeie xpoMmocomsl. HacnencrBeHHble
00JIe3HU YeNloOBeKa, UX MPUYMHBI U MpoduiakTuka. CoBpeMeHHbIE MPEeCTaBICHUS
o reHe. OCHOBHbBIE HallpaBJIEHUsI BO3/IEUCTBUS YeJIOBEKa Ha Oruocdepy.
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3. YCJOBUSI PEAJIM3AIIMA YUYEBHOM JTUCIUIIJIAHBI

3.1. TpebGoBannsi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus yueOHON NUCIMIUIMHBI OCYIIECTBIISAECTCS B KaOuHeTe «XUMUS U
buonorusy.
O6GopynoBaHue yueOHOro KaOMHETa: KOMIUIEKT yuyeOHON MeOemu, KiaccHas
nocka, KoMruiekT medenu i [1K, yueOHo-HarmsaHpIX TocoOui o TUCHUILIIUHE.
Texauueckue cpeacTra 00ydeHUs: KOMITBIOTED, TPOCKTOP, IKPaH, MPUHTED.

3.2. UudopmannoHHoe odecnevyeHme
ISl CTY/ACHTOB

1. benses 1. K., Aemmmun .M., Ky3uenosa JI.H. u np. buonorust (6a3oBbiit
ypoBenb) [Teker]: 10 kimace. — M., 2014. — 367 c.

2. bense JI. K., Apmvmiun I'"M., bopoaun I1.M. u ap. buonorus (6a30Bbiii
ypoBenb) [Teker]: 11 kmacec. — M., 2014. — 366 c.

3. T'abpuenssn O. C., OctpoymoB W. I'. Xumus s npodeccuit u
creruaIbHOCTE! COIIMAIBHO-PKOHOMHYECKOTO u T'YMaHUTApHOTO
npoduieii[ Tekct]: y4eOHHK /Uil CTY. YUpexXIeHui cpel. mpod. oOpa3oBaHus. —
M., 2014. — 205 c.

4. Tabpuensu O.C. Xumus. [lpaktukym [Tekcr]: yue6. mocobue. — M.,
2014. - 120 c.

5. Tl'abpuensn O.C. u np. Xumus. Tectbl, 3anaun U ynpaxHeHusi[ Tekcr]:
yue0. nocobue. — M., 2014. — 120 c.

6. Mabpuensu O.C. Xumus. [Tocodue mst moaroroBku k EI'D[Tekcr]: yueo.
rmocoone. — M., 2014. — 150 c.

7. Enkuna JI. B. buonorus. Bech mkonbHbIi Kypc B Tabnunax [Tekcrt]: —
M., 2010.-98 c.

8. Epoxun HO.M. Xumus: 3amaun u ynpaxkaenus [Tekcr]: ydeb. mocoOue
JUTSL CTYJL. YUpexaeHui cpea.npod. oopazoanus. — M., 2014. — 300 c.

9. Epoxun FO.M. COopHHK TecTOBbIX 3afaHuil mo xumuu|[Tekcr]: yueo.
nocoOue i cTyA. YupexkaeHuii cpea. nmpod. obpazosanus. — M., 2014. — 200 c.

10. Koncrantuao B.M., PezanoB A. I'., ®aneeBa E. O. buonorus [Tekcr]:
y4eOHUK HJIsi CTyN. YYpexXIeHuid cped. mpod. odOpasomanus / mox pea. B. M.
Koncrantnnosa. — M., 2014. — 255 c.

11. Hemuenko K. D. ®usnka B cxemax u tabmunax[Tekct]: — M., 2014. —
100 c.

12. Camotinenko II. WM. ®usumka 18 npodeccuii U CHENUATBHOCTEH
COLIMAJIbHO-D)KOHOMHYECKOTO U r'yMaHUTapHoro npoduieil [Tekcr]: yuyeOHUK amns
CTY.I. YUpEXKJIeHHM cpe. mpod. obpazoanus. — M.,2014. — 290 c.

13. Cawmoiinenko II. . COopHuk 3amau mo ¢usuke mias mnpodeccuii u
CHEIUaTbHOCTEH COIMATBHO-PKOHOMHYECKOTO u T'YMaHUTAPHOTO
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npoduteii| Texcr]: yueb. mocobue 1 CTyHd. YYPEXKICHHM  cpes.
npod.obpazoanus. — M., 2014. — 175 c.

14. Xumus: >7IeKTPOHHBIN Yy4eOHO-METOUUYECKUN KOMIUIEKC [DJIEeKTPOHHBIN
pecypc]. — M., 2014.

st npenogaBaresien

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B
Poccuiickoit @enepanun» [Tekct].

2. Ilpuka3z MunuctepctBa obpazoBanus U Hayku P® ot 17.05.2012 No 413
«O0  yrBepxaeHUM (enepanbHOr0 TOCYJAPCTBEHHOIO  00pa3oBaTEIbHOrO
CTaHJapTa cpeaHero (ImoyiHoro) odmiero oopazoBanus» [Tekcr].

3. I[Ipuka3 MunucrepctBa oOpazoBanus U Hayku PO ot 29.12.2014 Ne 1645
«O BHecenuun wusMmeHeHuil B Ilpuka3 MunHuctepcrBa oOpa3oBaHHUS M HAYKH
Poccuiickoit @eneparnuu ot 17.05.2012 No 413 “O6 yrBepxkaeHuu (denepaabHOro
roCcyJapCTBEHHOIr0 00pa30oBaTEIbHOIO CTAaHAApTa CpeaHEro (IOJHOro) oOIIero
obpazoBanus’”» [TekcT].

4. TTucemo [lenmapTameHTa rocy1apCTBEHHON MOJIMTUKH B cepe MOrOTOBKH
pabouunx kaapoB u 1O MunuctepcrBa obpazoanust u Hayku P® ot 17.03.2015
No 06-259 «PexoMeHmanuu 10 OpraHu3alluyd TMOJYYEHHUS CPEIHEro OOIIero
oOpa3oBaHMsI B THpelenax OCBOCHHUS 0O0pa30BaTENbHBIX MPOTPAMM CPEIHETrO
npodeccruonanbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00I1Iero 00pa3oBaHUs C

y4eToM TpeOOoBaHUN (eAepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAAPTOB M MOJy4yaeMoM mpodeccur WM CHEHUAIbHOCTA CPEIHETrO
npodeccuoHanbHOro oOpazoBaHus» [Tekcr].

5. Camoitnenko II. . Teopus u mMeroauka oOyuenus Qusuke [Tekcr]:
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4. KOHTPOJIb U OLIEHKA PE3YJIbBTATOB OCBOEHUA

JUCHUATIIMHBI

KonTposb M omeHka pe3yiabTaTOB OCBOCHUS Y4YE€OHOW JIUCIMIUIMHBI
OCYIIIECTBIISIETCS MIPENojaBaTeeM B IPOLECCE MPOBEACHUS IMPAKTUYECKHUX
3aHSATUN, TECTUPOBAHUS, & TAK)KE BBIMOJHEHUS 00YUYAOIUMHUCS WHINBUYTHHBIX
3aJJaHu M, MIPOECKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00y4yeHus
(ocHOBHbBIEC BHIBI YUeOHOI

DopMupyembie

(I)OprI H METOAbI
KOHTPOJIA U OICHKH

JIOTHYECKH 00OCHOBBIBATH CBOIO
TOYKY 3pEHUSsI, BOCIIPUHIUMATH U
aHATM3UPOBATH MHCHHSI
CcOOECEIHUKOB.

3HAYUMOCTb CBOEH
Oynayuieit nmpodeccuu,
MPOSIBIIATH K HEU
YCTOWYMBBIA HHTEPEC

00IIMe KOMIIeTeHIINH pe3yJibTaToOB
HeSAITeJILHOCTH)
00y4eHus
PasButne ciocoOHOCTEN SICHO U OK 1. ITorumars
TOYHO U3JIaraTh CBOM MBICIIH, CYIIHOCTb U COI[HAIIBHYIO TectupoBanue.

O1eHKA BBITIOJIHEHHON
CaMOCTOSITEIILHOM paOOThI.

O3HaKOMIIEHHE CO CIIOCOOAMH
OIMMCAaHUS MEXaHNIECKOTO
JIBHDKEHHSI, OCHOBHOM 3aauei
MEXaHUKH. M3ydeHrne 0OCHOBHBIX

NepeMelIeHHs], CKOPOCTH,

(I)I/I3I/ILICCKI/IX BCJINMYMH KMHCMATHUKM

OK 2. OpranuszoBsiBaTh
COOCTBEHHYIO
NesITeNIbHOCTh, BRHIOMPATh
THUTIOBBIC METOJTBI U
CHIOCOOBI BHITIOTHEHHUS
po¢eCcCHOHATBHBIX

TectupoBanue.
OreHka BBIMOJTHEHHOM
CaMOCTOSITENIbHOM pabOTHI.
OreHka MpaKTHIECKOM
paboThI, BHIMOJTHEHHON Ha
MIPAKTUIECKOM 3aHSTHH.

MarepuaiabHas TOYKa,
HMHEepLUanbHas CUCTEMA OTCUETA.
N3mepenune maccel Tena
pa3IUYHBIMU cIIocOO6aMu. Y MeHHe
pa3InyaTh CUILYy TSKECTH U BEC
tena. [IpuMeHeHre OCHOBHBIX
MOHATHH, (GOPMYIT U 3aKOHOB
JUHAMUKH K PEILICHUIO 3a]a4

NeSITeNIbHOCTh, BHIOMPATh
TUTIOBBIE METOIBI U
CHOCOOBI BHITTOTHEHUS
npodeccnoHamTbHBIX
3aja4, OIEHUBATh X

3¢ (HEeKTHBHOCT U
Ka4eCcTBO

YCKOpEHHUS. 3a/1a4, OLICHUBATh UX
3 PEeKTUBHOCTD U
KaueCTBO
[ToHnMaHue cMbICIa TAKUX OK 2. Opranu3oBbIBaTh TectupoBanue.
¢bu3nvecKux Mojesen, KaK COOCTBEHHYIO OneHKa BBIITOJHEHHON

CaMOCTOSITENIbHOM pabOTHI.

OObscHEHNE PEaKTUBHOTO
JIBMDKEHUS] Ha OCHOBE 3aKOHA
COXpaHEHHS UMITYIIbCA.
Brruucnenue paboTel cui u
W3MEHEHHSI KHHETHYECKOW YHEPTUN
Telna.

OK 2. Opranu3oBbsIBaTh

COOCTBEHHYIO
NEesTeTbHOCTh, BBIOUPATH
THUIIOBBIC METO/IbI u
CIIOCOOBI BBIIIOJTHEHUS
npodeccnoHaTbHBIX
3a7a4, OIEHUBATh  HUX
3¢ EKTUBHOCTD u
Ka4eCTBO

OrneHka npakTH4YEeCKOM
paboTHI, BRIMTOJTHEHHON Ha
MPaKTUYECKOM 3aHSTUH.
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DopMyJIMPOBAHUE OCHOBHBIX
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU.
Hab6mronenne 6poyHOBCKOTO
JBUKCHUSI U siBIICHUS T Py3um.
Onpenenenre napaMeTpoB
BEIIECTBA B ra3000pa3HOM
COCTOSTHUM Ha OCHOBAaHUU
yYpaBHEHHS COCTOSIHUS U/I€AITBHOTO
rasa

OK 4. OcymiecTBiATh
MOKCK U MCIIOJIb30BaHHE
uHpOpMaIuy,
HEe00X0IUMOM IS

3¢ PEeKTUBHOTO
BBITTOJTHEHUS
npodeccnoHaTbHBIX
3ajad,
npodeccCHoHATBLHOTO U
JUYHOCTHOTO Pa3BUTHS

TectupoBanue.
O11eHKa BBINOJIHEHHOMN
CaMOCTOSITEIIbHOW PabOTHI.

OneHka MpakTUYECKOM
paboThI, BHIMOTHEHHON Ha
MPAKTUYECKOM 3aHATHUH.

DKCIEPUMEHTAIILHOE
HUCCJIEJOBAHNE TEILUIOBBLIX CBOICTB
BelllecTBa. Pacyer KojimuecTBa

OK 6. Paboratrp B
KOJJIEKTHBE, 3((HEKTUBHO
o0Imarbess € KOJJIETaMHy,

O1eHKA BBITIOJIHEHHON
CaMOCTOSITEIILHOM paOOThI.

TEII0ThI, HEOOXOIUMOTO JIst PYKOBOJICTBOM,
OCYILIECTBIIEHUS Tpolecca MOTPEOUTENSMHU.
IIPEBPALCHUS BEILIECTBA U3 OJHOTO
arperaTHoro COCTOSIHUS B IpYyToe.
Pacuer nusmMeHeHus BHYTpEHHEN
SHEPrUH TEJl.
Boruncnenue cun Bzanmopeiicteust | OK 3. [IpuHuMate OrneHka BBIOJIHEHHON
TOUYEYHBIX JIEKTPUUYECKUX 3apsAJI0B. | PELICHUS B CTAHAAPTHBIX U | CAMOCTOSATEIILHOM pabOTHI.
Boruncnenue Hanps»KeHHOCTH U HECTaHIapTHBIX TectupoBanue.
MIOTEHIIAAJIA dJIEKTPUUECKOTO MOJI. | CUTyalUsiX ¥ HECTH 3a HUX
[IpuBenenue npumMepoB OTBETCTBEHHOCTb.
ITPOBOJHUKOB, TUIEKTPUKOB U
KOHJICHCATOPOB.
N3mepenne MOLHOCTH OK 3. [IpuHuMats OneHKa BBIIOIHEHHON
anekTpuyeckoro Toka. Coop u pEeIIeHNs B CTAaHAAPTHBIX U | CAMOCTOSITENIHOM paOOTHI.
UCIBITaHNE DJIEKTPUYECKUX LENEH. | HECTaHIApPTHBIX TectupoBanue.
CUTYalUsIX U HECTH 33 HUX
OTBETCTBEHHOCTb.

HaGmonenune neiicTBus
MAarHUTHOTO IOJIS1 HA IPOBOJHUK C
TOKOM. POpMyIMpOBaHHE NTPABUIIA
JIEBOW PYKH JJIsI ONIPEIEIICHUS
HaMpaBJI€HUs CHJIbI AMIIEpa.
Brruncienue cui, 1eMCTBYIOIINX
Ha MPOBOJIHUK C TOKOM B
MarHUTHOM I10JI€, OOBICHEHHE
MPUHIMIA JEHCTBUS
AJIEKTPOJIBUTATEIS.

OK 4. OcymiecTBisTh
TOKMCK M UCTIOJIb30BaHKE
nHpopmanuu,
HE0OXOTUMOM ISt

3¢ heKTUBHOTO
BBITIOTTHEHUS
npodeCcCHOHATBHBIX
3amad,

PO eCCUOHAITBHOTO U
JTUYHOCTHOTO Pa3BUTHUS

OneHka NpakTUYECKOM
paboThI, BRIMOJTHEHHON Ha
MPaKTUYECKOM 3aHSTUH.

[IpuBenenne npumMepoB
K0JIeOATENIbHBIX JBHKCHUM.
HccnegoBanne 3aBUCUMOCTH
nepuoja Konebanui
MaTEeMaTHYECKOTO0 MasITHHKA OT €ro
JUTMHBI, MAaCChl U aMIUIUTYbI
konebanuii. [IpuBeneHune 3naueHUs
CKOPOCTHU pacnpoCTpaHEHUs 3ByKa
B PAa3JIMYHBIX Cpellax. Y MEHUE

OK 4. Ocy1iecTBasATh
MOKMCK ¥ UCTIOJIb30BAHHE
nHpopmanumu,
HEO0OXOTUMOM ISt

3¢ pexTuBHOTO
BBITIOJTHEHUS
npo¢eCCUOHATBHBIX
3amad,

PO ECCUOHAITBHOTO U

OneHka MpakTUYECKON
paboThI, BHIMOTHEHHON Ha
MPAKTUYECKOM 3aHSITUH.

O1eHKa BBLIITOJIHEHHON
CaMOCTOSITENIbHOM PabOTHI.
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00BSACHATH UCIIOJIB30BAHUE
YIIBTPa3ByKa B MEIHUIMHE

JIMYHOCTHOTI'O pa3BUTUMA

Hab6mronenue ocumumorpamMm OK 3. [Ipunumath O1nieHKa BBIMOJHEHHOM
rapMOHUYECKUX KOJEOAHHI CHIIBI | PEHICHUS B CTAHAAPTHBIX U | CAMOCTOSATEIILHOW PabOTHI.
ToKa B enu. [Ipuenenue HECTaHJIapTHBIX TectupoBanue.
IIPUMEPOB BUI0B PAIUOCBSI3H. CUTYyalUsIX U HECTH 32 HHUX

OTBETCTBEHHOCT.
IIpumenenue Ha npaktuke 3akoHoB | OK 5. HMcnoabs3oBaTh TectupoBanue.
OTpaXCHUS U IPEJIOMJICHUS CBeTa | HHPOPMAIIOHHO- OneHka BBIIOJIHEHHON
npu peuieHnu 3aaa4d. Habmogenne | KOMMyHHMKallMOHHBIE CaMOCTOSITENIbHOM paOOTHI.
SBJICHUS AUPPAKIUH U JUCTIEPCUN | TEXHOJIOTHH B | OueHka npakTUYECKOU
CBETa. npodeccnoHaTbHOM paboThI, BHIMOJTHEHHON HA

JeSTEIbHOCTH. MIPAKTUYECKOM 3aHSTUH.
Ha6monenue goroannekrpudeckoro | OK 3. [Mpuammate | OreHKa BBITIOJTHEHHON
addekra. pEIIeHUs B CTAaHAAPTHBIX M | CaMOCTOSTEIbHON PabOThI

HECTaHIapTHBIX

CUTYyalUsIX U HECTH 33 HUX

OTBETCTBEHHOCTb.

dopmynupoBaHKe NOCTYJIaTOB
bopa. PacueT 4acToTsl U IIIMHBI
BOJIHBI HCITYCKAa€MOI'O CBETA.
OObscHEeHNEe IPUHLIUIIA 1EUCTBUS
naszepa

OK 4. OcymuecTBisTh
MOMCK U MCIIOJIb30BaHHE
nHpopManuu,
HEOOXOAUMOM ISt

3¢ (EeKTUBHOTO
BBITTOJTHEHUS
npodeccnoHambHbBIX
3ajad,
npoeccHoHaNBEHOTO U
JMYHOCTHOTO Pa3BUTHS

TectupoBanue

Habmtonenue TpexoB anb(a-gacTuiy
B Kamepe Bunbcona. [lonnmanne
LIEHHOCTH HAyYHOT'O MO3HAHUS
MUpAa, IIEHHOCTH OBJIa/ICHHSI
METOIOM Hay4HOT'0 MO3HAHUS IS
TOCTIDKEHHS yCIiexa B JTI000M BUIE
MPAKTUYECKOHN eATEIIbHOCTH

OK 4. OcymiecTBiATh
MOMCK U MCTIOJIb30BaHHE
uHpopManuy,
HE00XO0IMMOM st

3¢ EeKTUBHOTO
BBITTOJTHEHUS
npodeccnoHamTbHBIX
3ajad,
npodeccHoHaNBEHOTO U
JIMYHOCTHOTO Pa3BUTHSI

OneHKa BBIIOIHEHHON
CaMOCTOSITENIbHOM pabOTHI.
TectupoBanue.

OOBbscHeHne MOJIeNH
pacumupsromerics Beenennoit

OK 5. MHcnons3oBarhb
nH(}OPMALIMOHHO-
KOMMYHHKAITHOHHBIE
TEXHOJIOTHH B
npodeccroHanbHOM
NESATCIILHOCTH.

OneHka BBIOJIHEHHON
CaMOCTOSITENIbHOM pabOoThI

PackpsITHE BKIa1a XUMHYECKOU
KApTUHBI MUDPA B €UHYIO
€CTECTBEHHO-HAYUHYIO KapTHHY
MUpA.

OK 6. Paborarp B
KOJUIEKTHBE, 3(PHEKTHBHO
0o0IIaThCA C KOJUIETaMH,
PYKOBOJICTBOM,
OTPeOUTENSIMU.

O11eHKa BBINOJHEHHOMN
CaMOCTOSITEIbHON PabOTHI.

YMeHue nath onpeeacHue u

OK 7. bparp Ha cebs

TectupoBanue
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OIIEPUPOBATH CIEAYIOIIUMHU
XMUMHYECKUMHU TOHSITUSMH:
«BEUIECTBOY, «XUMUYECKHHA
AIIEMEHTY, «aTOM», «MOJICKYIIay,
«OTHOCHTEJbHbBIC aTOMHAS U
MOJIEKYJISIPHAS! MAaCChI», KHOHY,
«QJTOTPOIHUSY, «U30TOIBI»,
«XMMHUYECKast CBA3bY,
«QIEKTPOOTPULIATEIHHOCTD,
«BAJICHTHOCTB», «CTEIICHb
OKHCIICHUS», «MOJIbY», «MOJIIpHAst
Maccay, «MOJIIPHBIH 00beM
ra3000pa3HbIX BEUIECTBY,
«BEIIECTBA MOJIEKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUS,
«PaCTBOPBI», «IJTEKTPOJIUT

Y HEIJIEKTPOIIHUTY,
«QIIEKTPOIUTUYECKAS
TMCCOLMAIUS, KOKHCITUTEb 1
BOCCTaHOBHTEIIb)», OKHCICHUE U
BOCCTAaHOBJICHHE», «CKOPOCTb
XMMHYECKON peaKium,
«XMMHYECKOE paBHOBECHEY,
«yTJEPOJHBIN CKENeT,
«(yHKIIMOHANbHAS TPYIIIaY,
«U30MepUs»

OTBETCTBEHHOCTh 3a
paboTy YJIEHOB KOMAaH/IbI
(OTYMHEHHBIX ), 3a
pe3ysibTaT  BBIMOJIHEHUS
3a/laHUM.

OK 8. CaMmoCTOSTEIIEHO
OIpeeIIATh 3aa9n
npodeccCHoHATBLHOTO U
JIUYHOCTHOTO Pa3BHUTHS,
3aHUMATLCS
caMo00pa3oBaHuEM,
OCO3HAHHO IJIAHKPOBATH
[TOBBIIIEHUE
KBaTA(DUKAITIH

dopMynHpOBaHHE 3aKOHOB OK 7. bparp Ha cebs TectupoBanue
COXPAaHEHHUs MacChl BELIECTB U OTBETCTBEHHOCTb 3a
MTOCTOSIHCTBA COCTaBa BELIECTBA. paboTy YJIEHOB KOMAaH/IbI

(MOYMHEHHBIX), 3a

pe3ysibTaT  BBINOJIHEHUS

3aJlaHUM.
PackpeiTue ¢usnueckoro cmpicia OK 5. MHcnonwp3zoBath | OlLeHKa MpaKTHYECKON
cumBosukH [leproanueckoit UH(pOPMAIMOHHO- paloTBhI, BBIMOJIHEHHON Ha
Ta0JIUIIBI XUMUYECKUX JIEMEHTOB | KOMMYHHMKAI[MOHHBIE MPAKTUYECKOM 3aHATHH.
. . MenneneeBa (HOMepoB TEXHOJIOTUH B
3JIEMEHTA, MIepUo/ia, TPYIIIIbI) npodeccroHanbHOM
XapakTepHuCcTHKa 3JIEMEHTOB JESTEIBHOCTH.

MaJbIX TIEPUOJIOB

VYcraHoBIEHNE 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX BELIECTB OT
CTPOEHHS aTOMOB 00pa3yIOIIUX UX
XUMHUYECKHUX 3JIEMEHTOB.
XapaKkTeprUCTUKA BAXKHEHIITNX
TUIIOB XUMUYECKUX CBA3EH .
@opMyIHpPOBaHUE OCHOBHBIX
IIOJIOKEHUN TEOPUH
3IEKTPOJIUTUYECKON JUCCOLMALINH.
@opMyIHpPOBaHUE OCHOBHBIX
10JIO)KEHUH TEOPUU XUMUYECKOTO

OK 4. Ocy1iecTBasATh
MOKMCK ¥ UCTIOJIb30BAHHE
nHpopmanumu,
HE0OXOTUMOM ISt

3¢ heKTUBHOTO
BBITIOJTHEHUS
npo¢eCCuOHATBHBIX
3amad,
poeCCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUS

TectupoBanue.
OneHka BBIOJIHEHHON
CaMOCTOSITENIbHOM pabOTHI.

OueHka MpakTUYECKON
paboThI, BHIMIOTHEHHON Ha
MPAKTUYECKOM 3aHATHH.
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CTPOCHHUS OPTAaHUYECKUX
COCTUHEHUH.

XapakTepucTrUKa CTPOSHHUS aTOMOB
Y KPUCTAJUIOB U HA 9TOM OCHOBE
00muXx GU3NIECKUX U XUMUYECKUX
CBOICTB METAJVIOB ¥ HEMETAILIIOB.
XapakTepucTrKa COCTaBa,
CTPOEHHsI, CBOWCTB, ITOJIy4YEHUS U
MIPUMEHECHHUE BOXKHEUIIINX
HEMETaJUIOB. XapaKTepUCTUKA
COCTaBa, CTPOEHUS U OOIINX
CBOMCTB BaKHEHIIINX KJIaCCOB
HEOPraHUYECKHX COCAMHCHHH.
Omnucanue cocTaBa U CBOMCTB
BAKHEUIIINX IIPEICTaBUTENIEH
OpPraHUYECKUX COCTUHCHUM.

OK 5. MHcnons3osartb
nH(pOPMAIIMOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTHH B
npodecCuoHAIbHON
NeSTEILHOCTH.

TectupoBanue.
O1eHKa BBINOJIHEHHOMN
CaMOCTOSITEIIbHOW PabOTHI.

OneHka NpakTUYECKOM
paboThI, BHIMOTHECHHON Ha
MPAKTUYECKOM 3aHATHUH.

Hcnons3oBanue B yueOHOU U
npodeccCHOHATEHOM IeATEIIBHOCTH
XUMHUYECKUX TEPMHUHOB U
CUMBOJIUKH.

Ha3piBanue n3y4eHHbIX BEUIECTB
[0 TPUBHAIIBHON WU
MEXIyHapOAHOM HOMEHKIIATYPE U
OTpakeHHE COCTaBA ITUX
COCIMHEHU C IIOMOIIBIO
XuMHUecKux ¢popmyi. OTpaxeHue
XUMHUYECKUX MTPOLIECCOB C
MTOMOIIIbIO YPABHEHHIN XUMHUUYECKUX
peakuui

OK 9. OpuentupoBarbcs B
YCJIOBUAX YaCTOW CMEHBI
TEXHOJIOTHUI B
npodeccnoHaTbHOM
JeSITeIbHOCTH.

OK 8. CamocrosiTensHO
OTIpEeIETISATh 3a7a4n

PO eCCUOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHSA,
3aHUMATHCS
camoo0pazoBaHuEM,
OCO3HAHHO IJIAHUPOBATH
MOBBILIICHHE
KBaTH(UKAITII

TectupoBanue.
OreHka BBIMOJTHEHHOM
CaMOCTOSITENIbHOM pabOTHI.

OOBsicHEeHHE CYIIHOCTH
XUMHUYECKUX MPOIIECCOB.

OK 9. OpuenrupoBarscs B
YCJIOBUSIX YacTOM CMEHBI

OneHKa BBIITOJHEHHON
CaMOCTOSITENIbHOM pabOThI

OKCIICPUMCHTA B ITOJIHOM
COOTBCTCTBHH C IIpaBUJIaMH

KOJJIEKTHBE, 3((HEKTUBHO
o0maTeCsT ¢  KOJIIETaMH,

Krnaccudukanus XumMuueckux TEXHOJIOTUH B

peakuil Mo pa3InyHbIM npodeccroHanbHOM

MPHU3HAKaM. JEeSATEIbHOCTH.

BrinosHeHNE XMMUYECKOTO OK 6. Paborats B OneHka MpakTUYECKON

paGOTLI, BBLITTOJTHEHHOM Ha
MMPAKTUYCCKOM 3aHATHHU

MOKMCKa XUMUYECKOH nH(popMaluu
C UCIOJIb30BAaHUEM Pa3IUYHBIX
HMCTOYHHKOB.

KoJuIeKTHBe, 3((EeKTUBHO
o0IIaThCs € KOJUIETaMH,
PYKOBOJICTBOM,
OTPeOUTENSIMU.

TEXHHUKHU 0€30MacHOCTH. PYKOBOJICTBOM,
MOTPEOUTEIIMH.
[IpoBenenune caMOCTOATEIBHOTO OK 6. Paborarp B OrneHKa BBIMOJIHEHHOMN

CaMOCTOSITENIbHOM pabOoThI

OO0BsACHEHNE XUMHUUECKUX
SIBJIEHUM, IPOUCXOASALIUX B

Cobroienue mpaBui
HKOJIOTHYECKU IPAMOTHOT'O

pHUpoe, ObITY U Ha IPOU3BOJICTBE.

OK 4. Ocy1iecTBasATh
MOKMCK Y MCIIOJIb30BAHHE
nHpopManuu,
HEO0OXOTUMOM ISt

3¢ pexTUBHOTO

TectupoBanue
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MOBEJICHUS B OKPYKAOLIEH Cpele.
OneHka BAUSHUS XUMUYECKOTO
3arpsAA3HEHUS OKPYXKAIOLEH Cpebl
Ha OpPraHU3M YeJIOBeKa U JApyrue
JKMBBIC OPraHNU3MbI

BBITIOJTHEHUS
npodeccnoHanbHbIX
3azad,
npoeccuoHanIbHOTO U
JUYHOCTHOTO Pa3BUTHS

Cobmoienue mpasui 0€30MacHOTO
0OpaIIeHus C TOPIOYUMU H

OK 9. OpuenrupoBarbcs B
YCIIOBUSIX YAacTOM CMEHBI

O1eHKA BBITTOJTHEHHON
CaMOCTOSITEIIEHOM pa0OThI

W3y4eHHs OMO0JIOTHUH. BhIsiBIICHNE
poJIi OUOJIOTHH

KOJJIEKTHBE, 3((EKTUBHO
o0IIaThCS € KOJUICTaMH,
PYKOBOJICTBOM,
MMOTPEOUTEIISIMH.

TOKCHYHBIMU BEILIECTBAMH, TEXHOJIOTHI1 B
J1a00paTOPHBIM 000PYTIOBAHUEM. npodecCuoHAIbHON
JEeSITECIILHOCTH.
3HaKOMCTBO C O0OBEKTaMHU OK 6. Paboratr B O1eHKa BBIIOJTHEHHOM

CaMOCTOSITENIbHON paOOThI

3HaKOMCTBO C KJIETOYHOM TEOpHe
CTpOeHHUs opranu3MoB. [lonyuenue
MIPEJICTaBICHUSI O POJIU
OpraHUYECKUX U HEOPTraHUYECKUX
BELIECTB B KJIETKE. 3HAHUE
CTPOEHHUS KJIETOK 10 PE3yJIbTaTam
paboThI CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHUE OMUCHIBATh
MUKpOTMpernaparhbl KIeTOK
pacTeHUN.

OK 6. Paborarp B
KOJUICKTHBE, 3(P(HEKTHBHO
0o0IaThCA C KOJUIETaMH,
PYKOBOJICTBOM,
MOTPEOUTENSMHU.

OreHka MpakTUYECKOM
paboThI, BBIMOJIHEHHON HA
MIPAKTUICCKOM 3aHSTHH.

3HaHUE OCHOBHBIX CIIOCOOOB
Pa3MHOKEHHUSI OPTaHU3MOB, CTAIUN
OHTOTEHE3a Ha MPUMEpPE YETIOBEKA.
3HaHUE NPUYHH, BbI3BIBAIOIIUX
HapyIlIEHUS B Pa3BUTUU
OpraHU3MOB. Y MEHUE
MOJIB30BaTHCI TEHETHUECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM,
pemaTh IpOCTEUINe TCHETHIECKIE
3a7a4M. 3HaHHE 0COOCHHOCTEH
HaCJICICTBEHHON 1
HEHAacJeJICTBEHHOH M3MEHYNBOCTH
1 UX OMOJIOTUYECKOHN PO B
9BOJIOLMU KHBOTO

OK 4. OcymiecTBrisaTh
TIOKMCK M UCTIOJIb30BAHUE
nHpopmanuu,
HE0OXOTUMOM ISt

3¢ deKTUBHOTO
BBITTOJTHEHUS
po¢eCcCHOHATHHBIX
3ajad,

PO eCCUOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHUS
OK 8. CamocrosTensHO
OTIpeETISATh 3a7a9u

PO eCCUOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHSA,
3aHUMAThCS
camMoo0pazoBaHUEM,
OCO3HAHHO IUIAHUPOBAThH
MOBBILIICHHE
KBaJIM(DUKALMU

TecTtupoBanue

YMeHue aHanu3upoBaTh U
OLICHUBATh Pa3JIMYHbIE TUIIOTE3bI
MIPOUCXOKACHUS )KU3HU Ha 3emIie.
YMeHue npoBOIUTh ONKUCAHUE
oco0eit oHOTO BHIA 110
MOP(OJIOTHIECKOMY KPUTEPHUIO.

OK 9. OpuenrupoBarbcs B
YCJIOBUAX YaCTOW CMEHBI
TEXHOJIOTHI B
npodecCuoHATBHON
NEeSTEIbHOCTH.

OK 8. CamocrosiTensHO

Onenka npakTHYECKOi
paboThI, BRIMTOJTHEHHON Ha
MPAKTUYECKOM 3aHATHH.
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Pa3ButHe criocoOOHOCTEH SICHO U
TOYHO H3JIaraTh CBOM MBICIIH,
JIOTHYECKH 00OCHOBBIBATH CBOIO
TOYKY 3peHUs. Y MEHHE JOKa3bIBATh
POJICTBO YeJIOBEKA U
MJIEKOIIUTAIOIIUX, OOIIHOCTE U
PaBEHCTBO YEIIOBEUECKUX Pac

OTIpECTISATh 337291
podhecCHOHATLHOTO
JUYHOCTHOTO Pa3BUTHS,
3aHUMAaThLCS
caM000pa30BaHUEM,
OCO3HAHHO IJIAHUPOBATh
[TOBBIILICHUE
KBaJTM(UKAITUU

3HaHME OCHOBHBIX YKOJIOITMUECKUX
(akTOpOB M MX BIMSHUS HA
OpPraHMU3Mbl. 3HaHUE
OTJIMYUTEIIbHBIX IPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB -
arposkocucreM. Iloryuenue
MIPEJICTABICHUS O CXEME
9KOCHCTEMBI Ha IIPUMEPE
ounochepsl.

JleMOHCTpanus yMeHus
IIOCTAaHOBKH LI€JI€H NeSATEIbHOCTH,
IUTAHUPOBaHUE COOCTBEHHOM
JESITEIbHOCTH JUISl TOCTUKEHUS
IIOCTABJICHHBIXLEJIEH, TIPEABUIACHMUS
BO3MOXKHBIX P€3YJIbTaTOB 3TUX
JEUCTBUI, OPraHU3aLuU
CaMOKOHTPOJISI U OLIEHKU
IIOJIyYE€HHBIX PE3YyJIbTaTOB.
OO0yuenue coOIIOCHUIO PABUIT
MOBEJICHUSI B IPUPOJIE, OEPEIKHOMY
OTHOIIEHUIO K OMOJIOTUYECKUM
00bEeKTaM (pacTeHUsIM U
KUBOTHBIM M UX COOOIIECTBaM) U
UX OXpaHe

OK 1. ITonumats
CYLIHOCTb U COLUAIbHYIO
3HAYUMOCTb CBOEH
Oynymeii npodeccuu,
MPOSIBJISITH K HEM
YCTOWUYMBBIN NHTEPEC

OK 7. bparp Ha cebs
OTBETCTBEHHOCTb 3a
paboTy YJICHOB KOMAaH/]IbI
(OTYMHEHHBIX ), 3a
pe3yabTaT  BBIIOJHEHUS
3aJaHUM.

O1leHKa BBLIITOJIHEHHON
CaMOCTOSITENILHOM pa0OThI
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INPUJIIOKEHHUE 1

I[InanupoBaHue yueOHBIX 3aHATHI € UCIOJIb30BAHHEM AKTUBHBIX H
HHTEPAKTUBHBIX ()OPM U MeTOA0B 00ydeHuUs (010K PU3NKa)

Ne Kou- Kon
AKTHBHbIE 1 HHTEPAKTHUBHbIE
n/n | Tema y4eOHOro 3aHATUSA BO (popmupyembix
(opMbI 1 MeTOBI 00yUeHUA .
4acoB KOMIIeTeH il
1. | Bunsl cwi. 3akoH 4 Juckyccus, 3BpucTUdecKas OK 4,5
BCEMHUPHOI'O TATOTEHUSI. Oecena, METO/I TPOEKTOB,

o0cyxeHnue Bu1eo(puIbLMoB,
rpynmnosas padoTa ¢
HJUTIOCTPATHBHBIM MAaTCpHUaIOM.

2. | OCHOBHBIE MOJIOKCHHUS JlelcTBUA 0 UHCTPYKIMHU WUITA OK 4,5
MKT. Macca u pazmepsl anroputmy, pabdora ¢
MoJieKyl1. AOGconroTHas 4 BUJIEOYPOKAMH,
TeMIeparypa. uccienoBarenbckas padoTa,
YHuBepcanbHbIN Ta30BbIid UTPOBBIE CUTYAlLINH, aHAJIU3
3aKOH. KoHKpeTHbIX cutyauuit (AKC),

3. | Tocrosuusbrii DBpucTHUEcKas becena, OK 4,5
anexkTpuyeckuil Tok. Cuma JIEHCTBHE 110 UHCPYKIUU WIH
TOKA, 3JIEKTPUIECKOE ITOPUTMY, 00CYXKAEeHUE
COIIPOTHUBJIEHUE. 3aKOHBI 6 BUJICO(PHUIEMOB,
Oma miis yyacTtka u uccienoBareabekas padboTa

3aMKHYTOMU LIETIH.
MaruutHoe none. Cuna
Awmmnepa. Cuna Jlopenta.

4, OnTHKa. 4 DBpucTHUEcKas becena, OK 4,5
KopnyckynsipHo-BOTHOBOM obcyxaeHue BUIe0hUIbMOB,
Tyanu3M. aHaAJIU3 KOHKPETHBIX CUTYyaIuil.
5. | Ctpoenus atoma. OBpuctrueckas o6ecena, meronq | OK 5
MIPOEKTOB.

IlnaHupoBaHue y4eOHBIX 3aHATHH C HCNOJIb30BAHHEM AKTHBHBIX H
HHTEPAKTHUBHBIX GOpM U MeT010B 00y4eHns (0710k Xumus u buosorus)

Ne Kox Kon
n/n AKTHBHbIE H HHTEPAKTUBHBbIE | GopMUPYEeMBIX
Tema yueOHOro 3aHATHUSA BO N
¢opMbI U MeTOABI O0YUYEHHS] | KOMIIeTEHUH
4acoB
(OK)
1. OcHOBHEBIE IOHSATHS u|2 [Ipeszenranus. Ananm3 OK 4,5
3aKOHbI XUMHH. KOHerTHBIX CI/ITyaI_[I/II\/JI.
2. [lepuognueckuit  3akoH U | 2 [TpobneMHuas nexims OK 4,5
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IIepnonnueckas cucrema
XUMHYECKHX 3JIEMEHTOB
JI.. Menneneena.

3. Bopa. PactBopsl. 2 Jlexuus c¢ 3amnaHupoBaHHbiMH | OK 4,5

omnOKamu.

4, Mertasuibl 1 HEMEeTaJUIbI 2 Ypok-copeBHOBaHME OK 4,5

5. OcHOBHBIE MTOJIOXKEHUS | 2 Temarndeckuii ceMuHap OK 4,5
TEOpUU CTPOCHUS
OpPraHMYECKUX COCAMHEHUN.

6. YrineBoaopoast 2 [Ipe3enTarus. [Ipo6nemnuas | OK 4,5

JIEKIIUS.

1. Xumus u opranusm | 2 VYpox-koHpepeHuus OK 4,5
YeloBeKa.

8. Knerka - crpykrypHo — |2 Jlexuus-Bu3yanusanus OK 4,5
GyHKIIMOHATbHAS ~ EAMHHIIA
KU3HU.

9. HacnencrBeHHOCTE ul|?2 AHanu3 KOHKpeTHbIX curyauuil, | OK 4,5
W3MEHYMBOCTh MIPOOJICMHBIN CEMHHAP

10. | ['mmoTe3pl TMPOUCXOXKICHUS | 2 Huckyccus OK 4,5
KU3HU Ha 3eMIIe.
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