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1. IACHOPT NPOI'PAMMBbI YYEBHOM JUCIHUITJIMHBI
1.1. O6saacTh NPUMEHEHUs NPOrPaMMbl Y4eOHOM TUCUHUILIMHBI
[Tporpamma yueoHoit qucuuminasl O/1.01.04 EctecTBO3HaHuE
SBJISIETCSL 4aCThIO 00I11€00pa30BaTENbHOIO 1UKJIA oOpa3oBarenbHOM nporpammsl CITO
IporpaMMbl MOATOTOBKM CHENMANUCTOB cpeanero 3BeHa (manee — [IIICC3) mo
CHEIUAIBHOCTSIM CPEAHETO MPO(EeCcCHOHATIBHOTO 00pa30BaHUS:
53.02.06 XopoBoe AMPHKUPOBAHKE

1.2. Mecro y4yeOHoi qucuuiuiuibl B crpykrype HIICC3

YyebHas JUCUUIUIMHA  SBJISIETCS  JAUCIHUIUIMHOM — 0O0IIeo0pa3oBaTeIbHOTO
y4eOHOro IMKJIa B COOTBETCTBHMU C T'yMaHUTApHBIM NMpouiIeM MPoPeCcCHOHATIBHOTO
oOpaszoBaHWMs.

Y4eOHasi MUCHUILIMHA OTHOCUTCA K mpeameTHor obOmactu PI'OC cpemnero
o0rmiero oOpazoBaHusl B KauecTBe OOIIEH U3 00s13aTENbHBIX IPEIMETHBIX 00JIacTei.

YpoBeHb OCBOCHUS YUeOHOW AUCIUIUIMHBI B cOOTBeTCTBUU ¢ DPI'OC cpemuero
obmero oopazoBaHus 0a30BBI.

Peanuzanus copep:kaHusi yueOHON MUCIUIUIMHBI MPEAnoaraet coOIoeHue
NPUHLUNA CTPOrOM NPEEMCTBEHHOCTH IO OTHOLIEHHIO K COJEPkKAHUIO Kypca
Maremartrka u UHQOpMATUKA Ha CTYIIEHH OCHOBHOTO OOIIEro o0pa3oBaHuUs.

B T10 )e Bpems yueOnas paucrumiumHa OJ[.01.04 EcrectBo3nanme s
npoeccuoHaNbHBIX o0pa3oBaTenbHbIX OpraHHu3alnii obnanaet
CaMOCTOSITEJIBHOCTBIO U LIETbHOCTHIO.

PabGouas mporpamma yueOnoit nucuumauael OJ[.01.04 EctecTBo3HaHue umMeer
MEXIIPEIMETHBIE CBS3M C O00IMIe00pa3oBaTeIbHBIMUA yUCOHBIMH JTHUCHIUTIMHAMUA U
npoecCHOHATLHBIMU TUCIIMTUIMHAMH:

OJ1.01.05 T'eorpadus

Wzyuenne yuebHou aguctmmauabl OJ1.01.04 EcrtecTBo3HaHme 3aBepiiaeTcs
MIPOMEKYTOUHOHN arrectanmeid B hopme nuddepeHIIMpPOBaHHOTO 3a4éTa B paMKax
ocBoerwus [IIICC3 Ha 6a3e 0CHOBHOTO 00IIEr0 0Opa30BaHUAI.

1.3. Ilnanupyembie pe3yJabTaThl OCBOCHHUS Y4eOHOM JUCHMILUIUHBI:
JIUYHOCMHDbIE PE3YIbMAMmbl:
— YCTOWYMBBIN MHTEPEC K UCTOPUHU U JOCTHKEHUSM B 00JIACTH €CTECTBCHHBIX HAYK,
YyBCTBO T'OPJIOCTH 32 POCCUNCKUE ECTECTBEHHBIE HAYKH;
— TOTOBHOCTh K TPOJOJDKEHHIO OO0pa30BaHUs, TMOBBIIIEHUIO KBaIU(pUKAIMU B
n30paHHOM MPOQPECCHOHAILHOMN JIEATETLHOCTH C UCIIOJIBb30BaHUEM 3HAHUHN B 00JIacTH
€CTECTBEHHBIX HAYK;

— OOBEKTHUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMH B OOJIACTH €CTECTBEHHBIX
HAayK i1 4YeJoBeKa W OOIIEeCTBa, YMEHHWE WCIOJIb30BaTh TEXHOJOTHUCCKHUEC
JTOCTIDKCHHS B 0071acTH (DU3UKH, XUMHH, OMOJIOTUN JIJISl TIOBBIIIIEHUSI COOCTBEHHOTO
HWHTEJJICKTYaJbHOTO PA3BUTHS B BEIOpAHHOM MPO(ECCHOHAIIBHOM IeITEIbHOCTH;

— YMEHHE MPOAHAIU3UPOBATh TEXHOTCHHBIC MOCIECICTBUS UISI OKPYKAKOIIEH CPEIbI,
OBITOBOM M MTPOU3BOICTBEHHOM JEATEILHOCTU YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEJILHO JOOBIBaTh HOBBIE JIJIsi Ce0s €CTeCTBEHHO-HAyYHBIC
3HAHUS C UCIIOJIB30BAHUEM JIJISI TOTO JOCTYITHBIX HCTOYHUKOB HH(MOPMAIIUH;

—— YMCHHUC YIIPABJIATH CBOCH MO3HaABaTCIbHOM ACATCIBbHOCTBIO, HpOBOI[I/I;FB



CaMOOICHKY YPOBH:A COOCTBEHHOT'O HHTCIUICKTYAJIBbHOI'O Pa3BUTHUA,
— YMCHHC BbLICTpaMBATb KOHCTPYKTHBHBIC B3dMMOOTHOIICHHUA B KOMAaHAC IIO
PCUICHUIO O6HII/IX 3aJ1a4 B 00J1aCTH €CTECTBO3HAHMS

MemanpeOMemele:

— OBJIaACHUC YMCHUAMHM UM HaBbIKaMHW PAa3JIMYHBIX BH/I0B MMO3HAaBaTeIHLHOMN
ACATCIIBHOCTHU VI U3YUYCHUA PA3HBIX CTOPOH OKPYKAIOMICTO CCTCCTBCHHOT'O MHPA,

- IIPUMCHCHHUC OCHOBHBIX MCTOIOB ITIO3HAaHUA (Ha6JHOII€HI/I}I, Hay4HOI'O
BKCHepI/IMCHTa) ML U3YUCHUA PA3JIMYHBIX CTOPOH CCTGCTBGHHO-HaquOﬁ KapTHUHBI
MHpPa, C KOTOPBIMHU BO3HHUKACT H€O6XOIII/IMOCTB CTAJIKNBAaTbCi B HpO(bGCCHOHEUIBHOﬁ

cthepe;
— YMCHHE OINPEACIIATH LU U 3aa4H JeATCIbHOCTH, BRIOUPATh CPEACTBA JIJIS UX
JOCTIDKCHHMS Ha TIPAKTHUKE, —— YMEHHE HCIOJb30BaTh Pa3INYHbIC UCTOUYHHUKH JIJIS

IMOJIYy4YCHUA CCTCCTBCHHO- HaquOﬁ I/IH(bOpMaI_[I/II/I N OICHHUBATL €€ JOCTOBCPHOCTD JIA
JOCTHXKCHMS I1OCTAaB-JICHHBIX I_IGJ'IGI\/'I H 3a1a4,

npeomemuuwle:

—— c(OpMHUPOBAHHOCTHh MPEJCTABICHUN O IETOCTHOW COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KApTUHE MUpA, NPUPOJE KAaK €OUHOM LEJIIOCTHOM CHCTEME, B3aWMOCBS-3U
YelioBeKa, MPHUPOABI W OOIIeCTBa, MIPOCTPAHCTBEHHO-BPEMEHHBI X MacmTabax
Bcenennoi;

—— BJIaJICHUE 3HAHUSIMHU O HauOoJee BaXKHBIX OTKPBITUSAX U JOCTHXKEHUSX B 00JaCTH
€CTECTBO3HAHHUA, IOBIMABIIMX HA SBOJIOLUIO MPEICTAaBICHUNM O IMpUPOJE, Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTU;

— c(OpPMHUPOBAHHOCTh YMEHHUS MPHUMEHITh €CTECTBEHHO-HAayUHbIE 3HAHUS IS
OOBSICHEHUS]  OKPY)KAIOIIMX  SIBJICHUH, COXpaHEHUs 3/I0pOBbs, O0OECIECUEHUS
0€30MacCHOCTH  KU3HEJCATENIbHOCTH, OEpeKHOr0  OTHOIIEHUS K  IMPUPOJE,
pPalMOHAIBHOTO TPHUPOAOINOIb30BaHUS, @ TAaK)KE BBIIOJHEHHUS POJU TPaMOTHOIO
noTpeouTeNs;

— ¢(hOpMUPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJE IMO3HAHWS MPHUPOIBI H
CpencTBax H3y4Y€HUs MeraMmmpa, MakpoMupa U MHUKPOMHUpA; BJIaJCHHE MNpHUEeMaMHu
€CTECTBEHHO-HAYYHBIX  HAOJIFOJICHUM,  ONBITOB, HWCCIEAOBAHMM U  OLEHKH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB;

— BJIQJCHUE MOHITUNHBIM aNnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIINM [103HABATH
MUp, Y4aCTBOBAaTh B JUCKYCCHUAX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BATh
pa3iauyHble HUCTOYHUKUA HHQOpMAIMK JUId TOATOTOBKM COOCTBEHHBIX pPaloT,
KPUTHYECKH OTHOCUTBhCS K coobmenusm CMMU, coxepxamuMm  HayyHYIO
uH(dOpMaIHIO;

— c(opMHpPOBAaHHOCTP YMEHHI TOHHMMATh 3HAYUMOCTb €CTECTBEHHO-HAyYHOTO
3HaHWS JUIS KaXJIOr0 YeNOBeKa HE3aBHCHUMO OT €ro mnpodeccruoHalbHOM
NeSTeIbHOCTH, pa3iuyarh (akThl M OLEHKH, CPaBHUBATH OIICHOYHBIC BBIBOJIBI,
BUJIETh HUX CBSI3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB C OIPEACIICHHON
CHUCTEMOW LIECHHOCTEMN.

OcBoeHue coaepkanust y4eOHOM AUCHUIUIMHBI oOecreynBaeT (HopMHupoBaHHUE
U pa3BUTUE YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBUUA B KOHTEKCTE IMPEEMCTBEHHOCTHU
dbopMupOBaHUS OOIIUX KOMITCTCHITHI.



Buabl yHuBepcaJbHbIX YUeOHBIX J1eiicTBHI

O0mue KoMNeTeHIUH
(B coorBeTcTBUM ¢ PT'OC CIIO
10 crnenuaJbHoOCcTH/IIpodeccun)

Pa3ButHe cr1ocoOHOCTEN SCHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYEeCKH 00OCHOBBIBATH CBOKO TOUKY 3PEHUSI, BOCIIPHHUMATH H
aHAIIM3UPOBATh MHEHHS COOECETHUKOB, PU3HABAS TIPABO IPYTOTr0
YyeJoBeKa Ha HHOE MHCHHE.

[IpuBeneHne MpUMEpPOB BIUSHUS OTKPHITHH B (PU3HUKE HA MPOTPECC
B TCXHHUKEC U TCXHOJIOTNU HpOI/ISBOI[CTBa

O3HaKOMJICHHE CO CTIOCOOaMU ONKMCAHKS MEXaHHUECKOTO
JIBMKEHHS, OCHOBHOM 3a/1auel MEXaHHUKH.

N3ydenrie OCHOBHBIX (DU3MYECKUX BEIMUYMH KHHEMATHKU:
MEePEMEILEHUSA, CKOPOCTH, YCKOPEHHUSI.

HaOmroaenre 0THOCUTEIIBHOCTH MEXaHUYECKOTO JBKCHUSL.
DopMyJIMPOBAHUE 3aAKOHA CII0KEHUS CKOPOCTEM.
HccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO
IBIDKEHUS (Ha puMepe CBOOOIHOTO MACHHS TEM) U
PAaBHOMEPHOTO JABUKEHUS Tea [0 OKPYKHOCTH.
[Tornmanme CMBICTIa OCHOBHBIX (PU3NYCCKUX BEITUYHH,
XapaKTEPU3YIOLIUX PABHOMEPHOE IBH)KEHHUE Tella 10
OKPYXHOCTH

[ToHnManme cMpIciia TaKUX (PU3HMUECKUX MOAETEH, KaK
MarepuaibHas TOYKa, HHEPLUAIbHAS CUCTEMA OTCYETA.
N3mepenue Macchl Tea pa3auvHbIME CIIOCOOAMHU.
N3smepenne cuit B3auMoaencTBus Tei. Beruncienue
3HAQUYEHMS] YCKOPEHHUSI TeJl 10 U3BECTHBIM 3HAYEHUAM
JEUCTBYIOIMX CHJI U MACC TEJl.

YMeHue paznuydarh CHILy TSHXKECTH U Bec Tena. OObsicHEeHue U
IIPUBEJICHNUE IPUMEPOB SIBICHUS HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHITHIA, (POPMYII U 3aKOHOB
JUHAMUKH K PELICHUIO 3a]a4

OOBsICHEHNE PeaKTHBHOTO JBUKCHHSI HA OCHOBE 3aKOHA
COXpaHeHus umnyJibca. [ [puMeHeHne 3aKkoHa COXpaHEHUs
MMITYJIbCA JJI BBIYMCIICHUS] U3MEHEHHUI CKOPOCTEH Tel Mpu
HUX B3aNMOJICHCTBHAX.

Brruucienue paboThl CHIT 1 U3BMEHEHUS! KHHETHYECKOM
SHEpIruu Tena.

Brrunciienue noTeHIManbHOM SHEPTUY TEN B
rPaBUTALMOHHOM TIOJIE.

XapakTepucThKa MPOU3BOAUTEILHOCTH MAILIMH U ABUTATENCH
C MCTOJIB30BAHNEM MMOHITHSI MOIITHOCTH

@OopMyIMPOBAHUE OCHOBHBIX ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOpHUH. BBITOTHEHNE SKCIIEPUMEHTOB,
CIIy>Kalux 000CHOBaHHEM MOJIEKYJISIPHO-KHHETHYECKON
teopun. Habmronenne OpoyHOBCKOTO JIBUSKEHHS U SIBJICHUS
muddys3un.

Ormpezenenue nmapaMmeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM

Ha OCHOBaHWU YPABHEHHS COCTOSHUS UJ1€aJTLHOTO Ta3a.
[IpencraBienue B BUje rpaduka U30XOpHOT0, H300apHOTO U

OK 10. Hcnonp3oBare ymeHUS U

3HAHHUA  YY4E€OHBIX  TUCIHUIUTHH
deaepanbHOrO0 TOCYIapCTBEHHOTO
00pa3oBaTeIbHOrO cTaHjapra
cpemHero oOmiero oOpa3oBaHHS B
npodeccHoHaIbHOM
JEATEIbHOCTH.




M30TEPMUYECKOTrO IIpoLeccoB. Beruncnenue cpennen
KMHETUYECKOW YHEPTUH TEIJIOBOTO IBHKEHUS MOJIEKYJI 10
M3BECTHOU TeMIepaType BEUIECTBA.

N3mepenue BIaXHOCTH BO3/1yXa

DKCrepuMEHTAILHOE UCCIIEI0BAaHUE TEIIOBBIX CBOMCTB
BELICCTBA.

Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOIO AJIs
OCYILIECTBJICHUS MPOLIECCA TPEBPALLEHUS BEIIECTBA U3
OJIHOT'O arperaTHOro COCTOSTHUSA

B JIPYyTOE.

Pacuer n3meHeHus BHyTpeHHEN SHEPTUH T€J, paboThl U
IIEPEITaHHOT0 KOJIUYECTBA TEIUIOTHI HA OCHOBAaHUU IIEPBOTO
3aKOHA TEPMOJAVMHAMUKH.

OOBsicHeHHE IPUHLIMIIOB ACHCTBUS TEIUIOBBIX MAIIUH

Brraucnenne cui B3aUMOIEHCTBHS TOUCUHBIX
AJIEKTPUYECKUX 3apsI/IOB.

BrrunciieHue HanpsyKeHHOCTH U TOTEHIHAIIA
AJIEKTPUYECKOTO MOJIS OJJHOT'O U HECKOJIBKUX TOUCUHBIX
3apsa0B.

N3MepeHne pa3HOCTH TOTEHIIUAJIOB.

[IpuBeneHre npuMepoB NPOBOAHUKOB, THUIICKTPUKOB
HWKOHJIEHCATOPOB.

HaGuroieHue sSBICHMS 3JICKTPOCTATHUCCKON MHIYKIIUN U
SIBJICHUSI OJISIPU3ALIMK TUDJICKTPUKA, HAXOISIIIETOCs B
3JIEKTPUYECKOM ITOJIE

H3mepenne MOIIHOCTH 3IEKTPUYECKOTo ToKa. M3mepenue
O/1C 1 BHY-TpEeHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
COop ¥ ucrbITaHKUE NIEKTPUIECKUX IETNeH ¢ pa3TuYHbIM
COCIMHEHHEM MPOBOAHUKOB, PACUET UX MapaMeTPOB

Habmtoienue neiicTBUsS MarHUTHOTO TOJISI HA IIPOBOJIHUK C
TOKOM,

KapTUHOK MarHUTHBIX MTOJIEH.

DopmyJIMPOBAHUE TPABUJIA JIEBOM PYKH JUISl ONPEICIICHUS
HaIlpaBJI€HUs CUJIbl AMIiepa.

Brrunciienue cui, 1eMCTBYIOIMX HA MPOBOJHUK C TOKOM B
MarHMTHOM M0Jjie, 00bICHEHUE MPUHIUTIA 1eHCTBUS
3JIEKTPOIBUTATEIS.

HccnenoBanue siBIeHUS 3J€KTPOMAarHUTHOM UHIYKIIUU
Konebanus u BoJIHBI

IIpuBenenne npumMepoB KoedaTeabHbIX ABUKCHHMH.
HccnenoBanue

3aBUCUMOCTH I1€pHO/1a KOJIEOAHNI MaTeMaTUYeCKOTro
MassTHUKA OT CTAJIMHBI, MaCChl U aMIIJIUTY bl KoJe0aHuii.
Onpenenenne ycKOpeHus

CBOOO/IHOIO Ma/IEHUs C MOMOIIBI0 MAaTEMATUYECKOTO
MasiTHUKA.

Habmronenune xonebanuii 3Byqamiero tena. [lpusenenue
3HAa4EeHUs1 CKOPOCTH PACIIPOCTPAHEHHUS 3ByKa B PA3IUYHBIX
cpeaax.

YMeHue 00bACHATh UCIOJIb30BAHUE YIBTPa3ByKa B
MCEAUIIMHE

Ha6J’II-OI[eHI/Ie oCHUJIIIOTpaMM I'apMOHHUYCCKHUX KoJIEOaHHI
CHJIBI TOKA B IICITH.
OObscHeHHE MMpEBpalICHUA S9HCPIruu B UACaJIbHOM




KOJIeOaTeIbHOM KOHTYPE.

W3yuenue ycTpoiCTBa U PUHITUITA JCHCTBUS
Tparcdopmaropa.

AHaM3 CXeMBbI IepeIauu JCKTPOIHEPTHH Ha OOJIbIIHE
PacCTOSHHUSI.

[IpuBeneHre MPUMEPOB BUIOB PAIHOCBI3U. SHAKOMCTBO C
YCTpOI\/JICTBaMI/I, BXOOAIIUMHU B CUCTEMY paJuOCBA3H.
OO6cyxieHrne 0COOCHHOCTEH PacIPOCTPAHCHHSI PAJIHOBOIIH

[IpumeneHne Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U
MpEIOMJICHHUS CBETA MPH pellieHuH 3aaa4d. Habmronenue
SIBIICHUST TU(PPAKIAH U JUCIICPCUU CBETA.

YMeHHE CTPOUTh U300paKCHHS MPEIMETOB, TaBacMbIC
JMH3aMU. PacueT onmTHYecKO# CHITBI JIMH3BI

Hab6mronenue dotoanexkrpuyeckoro addekra. Pacuer
MAaKCUMaJIbHOW KHHETUYECKON YHEPTUHU NIEKTPOHOB IIPU
dotordpdekre

dopmynupoBanue noctyiaatoB bopa. Habmonenue
JIMHENYaTOro U HEMpPEPBHIBHOI'O CIIEKTPOB.

Pacyet 4yacTOTBI U ATUHBI BOJIHBI UCITYCKAEMOTO CBETA IIPU
[Iepexo0/ie aTOMa U3 OJTHOTO CTAllMOHAPHOT'O COCTOSIHUS B
Ipyroe.

OOBsicHEeHHE IPUHIINTIA JICHCTBUS Jla3epa

Habmronenune TpekoB anbda-vyactui B kamepe BuibcoHa.
Peructpanus siiepHbIX U3MTy4YEHUN C TOMOIIBIO CUETYHKA
[efirepa.

Pacuet sHeprum cBsi3u aTOMHBIX S7EP.

[TonnmaHMe IEHHOCTH HAYYHOT'O TIO3HAHMSI MUpa HE BOOOI1e
JUIS YeJIOBEUECTBA B LIEJIOM, a JIJISl KaXI0T0 00y4aronierocs
JIMYHO, LIEHHOCTH OBJIAJIEHUSI METOJIOM Hay4YHOT'O MO3HAHUS
JUIS TOCTUIKEHHSI ycTiexa B TI000M BUJE MPAKTUYECKON
JesITeNIbHOCTH

OOBsicHEHHEe MOJIeTu paciupstoielics BeenenHoi
HaGimonenue 38e311, JIyHBI ¥ IJTAHET B TEJIECKOIL.
Hab6mronenne cOMHEYHBIX IATEH ¢ IIOMOIIBIO TEIECKOIIA

PaCKpBITHe BKJIaga XHMHqGCKOﬁ KapTI/IHI)I MI/Ipa B elII/IHy}O
€CTECTBEHHO-HAYYHYIO KAPTHHY MHpa.

XapaKkTeprCcTHKa XUMHUH KaK IPOU3BOIUTEIBHON CHIIBI
oOmecTBa

YMeHue 1aTh Onpe/esieHHe U ONEPUPOBATh CIICTYOIIUMHI
XUMHNYCCKUMMU ITOHATUAMU . «BCIICCTBO», «XI/IMI/I‘-IGCKI/II\/JI
AIIEMEHTY, «aTOM», «MOJIEKYJIa», «\OTHOCHUTEIIbHBIC AaTOMHAS 1
MOJICKYJISIPHAS MACChD», KHOHY, «AJJIOTPOIHS, KA30TOIBIY,
«XMMHYECKAs CBA3bY, «IJIEKTPOOTPUIIATEIBHOCTEY,
«BaJICHTHOCTBY, «CTEIIEHb OKUCIIEHUS, «MOJIbY, MOJISpHAs
Maccay», «MOJISIPHBIA 00bEM Ta3000pa3HbBIX BEIIECTBY,
«BEIIECTBA MOJIEKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHUSI,
«PacTBOPBI», «IICKTPOJIUT U HEITCKTPOIUT,
«QIIEKTPOJUTHYECKAS JTUCCOLUAIUSIY, KOKHCIUTED

U BOCCTAHOBUTENDY, KOKUCIECHUE U BOCCTAHOBIIEHUEY,
«CKOPOCTh XUMHUYECKOH PEAKIIUN, «XUMUYECKOE
PaBHOBECHEY, KYTJIEPOIHBIN CKEIETY,

«(byHKIMOHAIbHAS TPYIIIA», KU30MEPHS»
dopmMyTHpOBaHHE 3aKOHOB COXPAHEHHS MACChl BEIIECTB U
MTOCTOSIHCTBA COCTaBa BEIECTB. Y CTAHOBJICHHE IPHUYHUHHO-




CIICICTBEHHOM CBSI3H MCKAY COACPIKAaHHUEM 3TUX 3aKOHOB
HalmMCaHUEM XUMHUYCCKUX (1)OpMy.]'I n ypaBHeHPIfI.

PackpeiTre (M3HUECKOTO CMBICIIA CHUMBOJIUKH
Ilepuonuyeckoil TaGIUIBI XUMHUYECKUX HJIEMEHTOB
J.1.MenneneeBa (HOMEpOB JIEMEHTA,

[epuo/ia, TPYMIbl) U YCTAHOBJIEHUE IPUUYNHHO-CIIEACTBEHHON
CBA3H MCXKY CTPOCHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHMS CBOWCTB 3JIEMEHTOB U 00pa30BaHHBIX UMHU
BCIICCTB B IICPUOJAX U I'PYIIIax.

XapakTepuCTUKA 3JIEMEHTOB MaJbIX IEPUOJIOB 110 UX
nostoxkeHuto B [lepuoanueckoit cucreme J1.11.Menneneesa

VYcraHoBiIeHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB
OT CTPOCHHS aTOMOB 00Pa3yIOIINX UX XUMHUECKUX
3JIEMEHTOB.

XapakTepruCcTUKA BaXKHEUILINX TUIIOB XUMUYECKUX CBS3EH U
OTHOCHUTENLHOCTH 3TOU TUNoJaoruu. O0bsiCHEHHE
3aBUCUMOCTH CBOWCTB

BEILIECTB OT UX COCTaBa U CTPOCHUS KPUCTAIUNIMYECKUX
PELIETOK.

@opMyIHPOBAHNE OCHOBHBIX MOJIOKEHUN TEOPUH
3JIEKTPOJIUTUYECKOMN TUCCOLIMALMN U XapaKTEPUCTUKA B CBETE
3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEMHEHHUIA.

@opMyIHPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUH
XUMHYECKOIO CTPOCHHS OPTaHUYECKUX COCIUHEHUN U
XapaKTEPUCTUKA B CBETE ITOM TEOPUH CBOMCTB BaXKHEUILINX
MPEICTaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX
COETUHEHUN

XapakTeprucTUKa CTPOEHUSI AaTOMOB M KPUCTAJJIOB M HA 3TOU
OCHOBE — O0IMX (PU3UYECKUX U XUMHUECKUX CBOWCTB
METAJIJIOB U HEMETAJIJIOB.

XapakTepucTUKa cOCTaBa, CTPOCHHUSI, CBOMCTB, ITOJIYYEHUS U
MIPUMEHEHNE BAKHEUIIINX HEMETAIIOB.

XapakTepHucTrKa COCTaBa, CTPOSHUS U OOIINX CBOMCTB
BOKHEUIINX

KJIACCOB HEOPTaHUYECKUX COECUHEHUN.

Onucanue cocTaBa U CBOMCTB BaXKHEUIINX MIPEJICTaBUTENIEH
OpPraHUYEeCKUX COCIUHEHUI: METaHOJa U 3TAHOJIA, CIIOAKHBIX
3(UPOB, )KUPOB, MBI, KAPOOHOBBIX KUCIIOT (YKCYCHOMH
KHCIIOTHI), MOHOCAXapUA0B(TJIFOKO3bI), IUCAXAPUIIOB
(caxapo3bl), morcaxapuaoB (Kpaxmasia

U 1eJUTI0JI03bl), aAMUHOKHUCIIOT, OETKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX TTOJIMMEPOB

Hcnonp3oBanue B yueOHOM 1 nmpodeccuoHanbHOMI
AEATEIbHOCTH XMMUUECKUX TEPMUHOB U CHMBOJIHKH.
HasbiBaHKe H3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM HITH
MEKIYHAPOIHOW HOMEHKIIATYPE M OTPAKEHUE COCTaBa ITUX
COCTMHCHUH C MOMOLIBI0 XUMUYECKHUX (POPMYIL.

OTtpaxxeHre XMMHUYECKHUX MPOIIECCOB C IOMOIIBIO YPaBHEHU I
XUMHYECKUX PEaKLuii

OOBsiCHEHHE CYIITHOCTH XUMHYECKUX IPOLIECCOB.
Knaccudukanus XuMu4ecKux peakiuii o pa3indyHbIM
IIpU3HAKAM

Brmonaeane XuMH4IecKoro SKCIICPUMCHTA B ITOJIHOM
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COOTBCTCTBHH C IIpaBUJIaMHU TEXHHUKHU 0€30I1aCHOCTH.
Ha6J’II-OI[eHI/Ie, (1)I/IKCI/IpOBaHI/Ie " OIIMCAHUC PE3YJIbTATOB
IMPOBCACHHOT'O SKCIICPUMECHTA

[IpoBeneHne caMOCTOSITENEHOTO MOMCKA XUMUYECKON
nH(POPMAIINY C UCTIOJIB30BAHUEM PA3IHMYHBIX HCTOYHHKOB
(Hay4HO-TIOYJISIPHBIX U3AaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETA); NCTIOIH30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTUH /U1l 00pabOTKU U IIepelauil XUMHYECKOH
nH(OPMALIUY U €€ TPEICTABICHHUS B Pa3IMUHBIX (hopMax
OOBbsicHEHHE XUMUYECKUX SBJICHUN, TPOUCXOSAIIUX B
npupoje, OBITY U Ha TPOU3BO/ICTBE.

CoO:roieHue npaBuil 3K0JI0IrMYECKH IPaMOTHOTO MOBEICHHS
B OKpYXarouen cpeae.

OreHka BAMSHUSA XUMUYECKOT'0 3arpsi3HEHUSI OKPY Karolei
Cpebl Ha OPraHu3M YellOBeKa U APYTHE )KUBBIE OPTaHU3MBbI.

CoburoieHue rpaBul 6€30MacHOr0 00palleHUs C TOPIOYNMU
1 TOKCUYHBIMH BEIIECTBAMH, JTAOOPATOPHBIM
00opyI0BaHUEM.

Kputnueckas ornieHka J0CTOBEPHOCTH XMMUYECKOM
uH(pOpMaIIKH, TOCTYMAOIIEH U3 Pa3HbIX HCTOYHUKOB

3HAKOMCTBO C 00bEKTAMH U3YYICHHS OUOJIOTHH.

BersBiienue poau 6uoaoruu B GopMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA U IPAKTUYECKON
NeITEeIbHOCTH JIIOIEN

3HAKOMCTBO C KJIETOUHOM Teopuel CTpOEHUsI OpraHU3MOB.
IlosrydyeHne npeacTaBiieHus O POIU OPraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB B KIIETKE.

3HaHue CTPOEHHUS KJIETOK 110 pe3yibTaTaM paboThl CO
CBETOBBIM MUKPOCKOIIOM.

YMeHue onucsiBaTh MUKPOIIpENapaThl KIETOK PACTECHUM.
YMeHHe cpaBHUBATh CTPOCHUE KIIETOK PACTEHUN U
YKUBOTHBIX 110 TOTOBBIM MUKpOIIpENapaTam

3HaHNE OCHOBHBIX CIIOCOOOB pa3MHOKEHHS OPTaHU3MOB,
CTaJMii OHTOTEHE3a Ha MPUMEpE YeIOBEKa.

3HaHWe MIPUYKH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTUU
OpraHU3MOB.

YMeHHe 110JIb30BaThCsA FEHETUYECKOM TEPMUHOJIOTHUEN 1
CHMBOJINKOM,

pemaTh MpOoCTEHIITNE TeHETUYECKUE 3a/1a4H.

3HaHKEe 0COOCHHOCTEH HACIIEICTBCHHOM U HEHACIICICTBCHHOM
W3MEHYMBOCTH U UX OMOJIOTUYECKON POJIU B IBOJIIOIIUU
YKUBOT'O

yMeHI/Ie aHa.HI/IBI/IpOBaTB 1 OLICHHUBATHb paBJII/I‘-IHI)IG THUITOTEC3bI
MPOUCXOXKICHUS KU3HU Ha 3emIie.

YMeHue mpoBOIUTh ONUCAHKE 0COOEH OJTHOTO BUJIA TIO
MOp(}OIOrHUecKOMy KPUTEPHUIO.

Pa3BuTHe ciocOOHOCTEH SICHO U TOYHO M3JIaraTh CBOU
MBICITH, JIOTUYECKU OOOCHOBBIBAThH CBOIO TOUKY 3pEHUS,
BOCHpI/IHI/IMaTB nu aHaJII/I?;I/IpOBaTI) MHCHUS CO6€C€HHI/IKOB,
MpU3HABas MPaBO JAPYroro YeJoBeKa Ha HHOE MHEHHE.
yMeHI/Ie JOKAa3bIBATH pOI[CTBO YCJIOBCKA U MJICKOIIUTAIOIIUX,
OOIIIHOCTh ¥ PABEHCTBO YEJIOBEUYECKUX pac

3HaHUE OCHOBHBIX IKOJIIOTHICCKUX (PAKTOPOB U MX BIUSHUS
HA OPTaHU3MBI.
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3HaHME OTIUYUTEIbHBIX IPU3HAKOB UCKYCCTBEHHBIX
COOOIIIECTB —AarpodKOCUCTEM.

[TonydyeHnne npeacTaBiIeHUs O CXEME SKOCUCTEMBI Ha
npumepedrochepsl.

JleMOHCTpauys yMEeHUs IOCTAaHOBKHU LieJIel 1eATeIbHOCTH,
IUTAHUPOBaHKUE COOCTBEHHOM IEATENbHOCTH JIJISl TOCTHKEHUS
[IOCTABJICHHBIX 1I€JIeH, IPEABUACHNUS BOZMOKHBIX
PE3yNbTATOB 3TUX JIEHCTBUMN, OPraHU3alud CAMOKOHTPOJIS U
OLIEHKH IOJIyYE€HHBIX PE3YJIbTaTOB.

OOyuenue coOTIOACHUIO TPABUIT TOBEACHUS B IPUPO/IE,
Oepe)KHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHUsIM U )KUBOTHBIM U UX COOOIIECTBAM) U UX OXpaHe

B mpomecce ocBoeHWs MUCHUIUIMHBI y OOyYarOMIMXCS JOJDKHBI (POPMHUPOBATHCS

o6mme kommereHuu (OK):

OK 10. Hcrmomp3oBaTh yMEHHSI W 3HaHUSA YYEOHBIX JUCHUIUIUH (eaepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApPTa CpEeAHero ooOmero oOpa3oBaHHs B
npodeccCHoHaATbHOM JeSATEIBHOCTH.

1.4. KosimuecTBO 4aCOB HA OCBOEHHE NIPOrPaMMbl YUeOHOM JUCHUTITIMHBI
MaxkcuManbHas yueOHast Harpy3ka oOyudatoierocst 83 4ac, B ToMm uucie:
- o0s13aTenbHas ayIuTOpHas yueOHast Harpy3ka oOydaromierocss 56 yaca;
- caMocTosATeIbHAs paboTa o0yyaromierocs 27 4acos.
B ToM umcrme dwacoB BapuaTHUBHOW 4YacTum yueOHBIX 1ukiIoB [IIICC3: we
npeoycmMompeHo.
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2. COJEPKAHUE YYEBHOU JUCHMILJIUHBI U
TEMATHUYECKOE IINTAHUPOBAHHUE

2.1. O0bem yueOHOM JMCHUILIMHBI M BUbI Y4eOHO# padoThI

Bup yyeOHoM padoThI Oovem uacos
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 83
Oobs13aTeIbHAA AyIUTOPHAs Y4eOHAsA HATPy3Ka (Bcero) 56
B TOM YHCJIE:
1abopaToOpHbIC 3aHITHS He npenycmoTpeno
MPAKTUYECKUE 3aHATUSA 1
KOHTPOJIbHBIE pa0OThI 3
KypcoBasi paboTa (IpOeKT) He npexycmoTpeno
CamocrosiTeibHas padoTa o0yuaronierocs (Bcero) 27

B TOM 4HUCJIC:

camocToATeNnbHas paboTra HajJ KypcoBoil  pabortoit | He mpemycmorpeno
(mMpoeKkToM)

BBIITOJIHCHUC pe(bepaTa N HHANBUAYAJIbHOTI'O IIPOCKTA

pabota ¢ yueOHOM U CITPaBOYHOM JIUTEpATypOi

COCTaBJICHUE TAOJINIL

Co| K| Co|

MOATOTOBKA COOOIIEHUM ¢ Mpe3eHTalluen

HUmoezosas ammecmayus 8 hopme ougppepenyuposarnno2o 3auema

[IpodumnbHoe wu3ydeHue oOIMIE00pa30BATENIbHON  YyU4EOHOM  JTUCHIUILTUHBI
O.01.04 EcrecTBo3HaHHME OCYIIECTBISIETCS YACTHUYHBIM IE€pepacrpeacicHueM
y49eOHBIX 4acOB M OTOOPOM JMIAKTUYCCKUX CIWHHI] B 3aBUCHUMOCTH OT BaXKHOCTH
TeM it cnenuairHocTel CIIO:

52.02.04 AKTepcKoe UCKYCCTBO

53.02.02 My3bIKaJIbBHOE UCKYCCTBO 3CTPAJIbI

53.02.03 HMHcTpyMEHTAIBbHOE UCIIOTHUTEIBCTBO

53.02.04 BokaibHOE UCKYCCTBO

53.02.05 ConpHOE 1 XOPOBOE HAPOJHOE TIEHUE

53.02.06 Teopust My3bIKH

53.02.07 XopoBoe AUPHKUPOBAHUE

54.02.02 JlexopaTUBHO-NIPUKIAJHOE HCKYCCTBO U HAPOIHBIE IIPOMBICIIBI
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2.2. TemaTu4ecKuil IVIaH U coAep:kaHue yueOHou qucuuiuiuabl 0/1.01.04 EcrecTrBo3HaHue

HaumenoBanne Coaepxanue yaedOHOT0o MaTepHuasia, JIaGopaToOpHble U MPAKTHYECKHEe PA0OThHI, CAMOCTOATEIbHAS O0bem yacos YpoBenn
pa3iesioB U TeM padoTa obyuarouuxcs, KypcoBasi padoT (IpoeKT) (ecau npedycmompenst) OCBOCHMS
1 2 3 44
Pasnea 1. Beenenune Bsenenue. 1
Paspea 2. Ousnka 20
Tema 2.1. Copeprxanne yueOHOTO MaTepraa 8
Mexanuka 1 | MexaHn4yeckoe IBIKEHUE, €T0 OTHOCUTEIBHOCTh. 3aKOHBI TuHaMuki HetoTona. Cuiibl B Ipupoe: 2
yIpYyrocTb, TPEHUE, CHJIA TSHKECTH. 3aKOH BCEMUPHOTO TATOTEHUSL.
2 | PeaktuBHOe gBmwkeHue. [loTeHnmanpHas W KHHETHYECKas DOHEPrus. 3aKOH COXPaHEHUs 3
MeXaHHMYeCKOH dHepruu. PaboTa u MOIIHOCTb.
3 | MexaHn4ecKue BOJIHBI, 3BYK. 3
JlabopaTopHbie paOOTHI: 1
«M3yueHne 0COOCHHOCTEH CHIIBI TPSHUS (CKOJIBKEHUS )».
IIpakTHYecKkue 3aHATHS: 1
I/ICCJICI[OBaHI/Ie 3aBHUCUMOCTHU CUJIbI TDCHUS OT MACChI TEJIA.
KonTtponbHbie paboTh 1
CamocrosiTenbHasi padoTa o0yuaronuxcs - Pabora ¢ yueOHoit mureparypoit. KoncnekT mo teme 1
«3akoH cnoxeHust ckopocTei» n «CBobogHOE maneHue Tem». Paborta Hag pedeparamu mo Teme
«Martepust, GOpMBI €€ TBHKEHHSI U CYILICCTBOBAHHUSD)
Copeprxanne yueOHOTO MaTepraa 4
Tema 2.2 1 | AToMsl 1 MONIeKyIBL. J{HCKpeTHOE (AaTOMHO-MOJIEKYJISIPHOE) CTPOCHHE BEMIeCcTBa. TeruioBoe 3
TenJioBble siBAEHUS JBIDKEHHE aTOMOB M MOJIEKYJI, TEMIIepaTypa.
2 | ArperatHble COCTOSHUSI BEIECTBA C TOYKH 3PEHHS ATOMHO-MOJICKYJISIDHBIX IIPEACTaBICHHU. 3
B3anMHbIe Iepexoapl MEXIy arperaTHbIMH COCTOSIHUSIMH.
3 | 3akoH cOXpaHEHUs YHEPTUH B TEIUIOBBIX Mporeccax. HeoOpaTUMbIil XxapakTep TeIIOBbIX MPOIECCOB. 3
TennoBble MamIMHBI, UX HPUMEHEHHE. DKOJOTHYECKHE MPOOJEMbl, CBSI3aHHbIE C NPUMEHEHHEM
TEIUIOBBIX MAIlIMH, U IpobJemMa sHeprocOepekeHNsI.
JlaGopaTopHbie paGoThI: He
H3mepenus TeMrieparypbl BEIIECTBA PU U3MEHEHUHN arperaTHOrO COCTOSIHUSA npeoycMompeHo
IMpakTHyeckne 3aHATHS: 1

Nzy4denune konebaHUil MATEMaTHYECKOTO MasSTHUKA.
Uzyuenne naTEpPEepeHINN U qU(PAKIINU CBETA.

KonTtponbHbie paboTh

CamocTosiTeibHAs padoTa 00y4aloIMXCcsl — BRIMOJTHEHUE TOMAITHUX 3aJJaHIi, OCBOCHHE
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JICKIMOHHOI'O MaTe€puajia.

Tema 2.3 Copeprxanre yueOHOTO MaTeprata 3
DJIeKTPOMATHUTHbIE 1 | DnekTpudeckre 3apsiibl U UX B3aUMOACHCTBHE. DIIEKTpUiecKoe nose. [IpOBOIHUKY 1 H30IATOPHI.
SIBJIEHUS = "
2 | TloctosHHBIM dneKkTpudeckuii ToK. CHila TOKa, HapsbKEeHHe, SJIEKTPUIECKOe COMTPOTHBIICHNE. 3aKOH
Owma st ydacTKa [end. TennoBoe NeHCTBHE MIEKTPHIECKOro ToKa B 3akoH J[xoyisa-JIeHna.
3 | OnexrpomarautHas uHIyKnus. [lepemennsiii Tok. [lonydyeHue u nepenaya 31eKTPOIHEPTUH.
DJeKTpOMarHuTHBIE BOJIHBL. PaguocBs3b U TeIeBHICHHUE.
JlabopaTopHbie pabOThI; He
HUccnenoBanue sBICHUS 3JI€KTPOMarHUTHOM MHIYKLIUI npeoycMompeHo
IpakTHyecKue 3aHATHS 1
CO0pKa 3IEKTPUUIECKOI! LIeIH ¥ N3MEPEHHE CUIIBI TOKA U HANPSDKEHHS HA €€ PAa3IMYHbIX YIacTKax.
KontposbHbie paboTh 1
CamocrosiTe/ibHAsi padoTa 00y4aromXxcs: 4
Pabota ¢ yuebHOi1 TuTepaTypoil, KOHCIEKT MO TeMe « DIEKTPOABUraTEIb» U «SIBnenue
3JIEKTPOMArHUTHON HHAYKLIUH)
Pazpgen 3. Xumus ¢ 371eMEeHTAMH 3KO0JIOTHH. 10
Copeprxanre yqeOHOTo MaTepraia 3
Tema 3.1. 1 | Bona Bokpyr Hac. Pu3nuecKue U XUMUYECKUE CBOMCTBA BOAbL. PacTBOpeHHe TBEpAbIX BELIECTB U
Bona, pacTBopsl ra3oB. MaccoBast 0J1s1 BEIIECTBa B paCTBOPE KaK crioco0 BBIPAKEHHUS COCTaBa PacTBOpA.
2 | Bonnble pecypcsl 3emun. KauecTBo BozbL. 3arpsi3sHUTENN BOJBI U CIIOCOOBI 04MCTKH. JKecTkast Boia
u ee ymsrdenue. OnpecHeHUe BOJIBI.
JlabopaTopHbie padoThI: 1
.OuncTKa 3arpsA3HEHHON BOJIbl. Y CTpaHEHUE )KECTKOCTH BOJIbI
IIpakTHYecKue 3aHATHSA
KonTpoJbHbIe padoThI He
npeodycmMompeHo
CamocrosiTe/ibHAsi padoTa 00y4aromXxcs: 2
Pedepar «CoBpemMeHHBIE METOBI 00€33apaXKUBAHUS BOJIBDY
Tema 3.2 CopnepxaHue yueOHOTo MaTepraia 3
Xumuyeckue 1 | Xumuueckuii coctaB Bo3ayxa. AtMocdepa u knumar. O30HOBBIE BIPBIL. 3arps3HeHne aTMochepsl 1
NMpoueccsHl B €ro UCTOYHUKHU. O30HOBBIC JBIPHIL.
aTtMocgepe 2 | Kucnornsle noxxau. Kucnots! u menoun. [lokasatens KucaIoTHOCTH pacTBOpoB pH
JlaGopaTopHbie pabOThI He
npeodycmMompeHo
IIpakTHYecKue 3aHATHSA: 2

3aBHCHUMOCTb CKOPOCTH XMMUYECKON PEakIMy OT Pa3IHYHbBIX (PAKTOPOB (TEMIEpaTypsl, KOHIIEHTPauu
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BEILIECTB, JEHCTBHsI KaTallu3aTOpPOB).

Peaxnuu oOMeHa B BOJHBIX pacTBOpax mmeKTpoinToB. Onpenenenne pH
pactBopa coneil.

BritecuHenue xsmopom 6poma u fiofa U3 pacTBOpPOB UX coiell. Bzaumoneiicteue
METaJJIOB C PACTBOPAMH KHUCIIOT U COJICH

O3HakoMIIeHHE C CUHTETUYECKUMU U UCKYCCTBEHHBIMU IOIUMEPAMH.
OHpeI[eHeHI/IC Pa3IMYHbIX BUJOB XUMHUYECKUX BOJIOKOH.

KonTtponbHbie paboTh

He
npeodycmMompeHo

CamocTrosiTeqibHAsi pad0Ta 00y4aIOLIUXCH:
Hanucanue pedeparoB «3ammra 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS

1

Tema 3.3

XuMust 4 OpraHusm

4Y€J0BCKaA

Copeprkanne yueOHOTO MaTepraa

4

1 | XuMudeckue 3JIeMEHTHI B Opranu3Me yesnoBeka. OpraHndyeckre U HeOpraHM4ecKue BeIecTBa.
OCHOBHBIE KU3HEHHO HEOOXOJMMbIEC COCIMHEHHS: OCIIKH, YIIIEBOIBI, JKUPbI, BUTaMUHBI. CTpoeHHE
OEIIKOBBIX MOJIEKYJI. YTJICBObI — [TIABHBIA HCTOYHHUK SHEPTUH opraHu3Ma. Poib KupoB B
OpraHu3Me, XOJECTEPUH.

2 | MuHepanbHbIe BEIIeCTBa B MMPOIyKTaxX MUTAHUS, TUAIIEeBbIe M00aBku. COaaHCUPOBAaHHOE MMATAHHE.

JlabopaTopHble padoThI:
.Onpenenenune coaepkanusi XMMUYECKUX JIEMEHTOB B IPOAYKTAX MUTAHUSA

IIpakTH4ecKkue 3aHATHS

KonTposbHbie padoTsl

He
npeodycmMompeHo

CamocTrosiTenbHasi padoTa 00y4aroLUXcH — BHITOJHEHNE JOMAITHAX 33/1aHUH, OCBOSHUE
JIEKIIMOHHOTO MaTepuaa.

1

Paznen 4 buoJsorus ¢ 3jieMeHTaAMH DKOJIOTHH

11

Tema 4.1
Hawub6o.1ee oouue
NpeACTABIEHUS O
JKU3HH

Copeprxanne yueOHOTO MaTepraa

1 | ITonsitue «ku3Hby. OCHOBHBIC TIPU3HAKH KHUBOTO. [IUTaHKE, NbIXaHUE, BBIICICHUE, PA3IPAXKUMOCTD,
MTOJIBIYKHOCTE, PA3MHOXKEHHE, POCT U pazputre. [loHsaTHe «oprannzmy. PasHooOpasue KUBBIX
OpPTraHU3MOB, PUHIIMITBI UX KIIACCU(PHUKAIUH.

2 | Knetka — eiMHHMIIA CTPOCHUS M J)KU3HECATSILHOCTH oprann3Ma. OOMEH BELIECTB U MPEBpaIICHHE
sHepruu B kietke. Monekyna JJHK — Hocutens HacnencTBeHHONW HHPOPMAIIHH.

3 | YpOoBHH OpraHu3anyd J>KUBOW MPHPOJBL KJIETOYHBIM, OpPraHU3MEHHBIH, HaJOPraHU3MCHHBIMH.
9BOHIOHI/I$I JKHBOTO. IIBI/I)KYHII/IG CHJIBI 3BOJIFOIIMH: HACJICACTBCHHOCTDh, H3MCHYHNBOCTD, €CTECTBEHHBIN
otOop.

JlabopaTopHble padoThI:
CpaBHeHHE CTPOCHUS KJIETOK paCTeHUM U KUBOTHBIX. CpaBHEHHE TPOKAPHUOTUYECKHUX U

He
npeodycmMompeHo
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OYKAPUTHUYICCKUX KIICTOK.

HpaKTI/I‘lCCKI/Ie 3aHATHUHA:

Ha6moneHHe KJICTOK paCTeHI/Iﬁ 1 )KUBOTHBIX IO MUKPOCKOIIOM Ha IT'OTOBBIX MUKPO-IIpEIIapaTax u ux
OITMCAaHHC.

CpaBHeHI/Ie CTPOCHHUS KIICTOK paCTeHI/Iﬁ " J)KUBOTHBIX.

KonTtponbHbie paboTh

He
npeodycmMompeHo

CamocTrosiTeqibHasi pad0Ta 00y4aroLIUXCH - BRIITOJIHEHUE TOMAITHIX 33JaHUN, OCBOCHHUE JIEKIIHOHHOTO
Marepuaia.

3

Tema 4.2

OpranusM 4yejoBeka
U OCHOBHbIE
NPOSIBJICHUS €ro
JKM3HeAeATeJbHOCTH

Copeprxanne yueOHOTO MaTepraa

1 TkaHu, Oprasbl 1 CUCTEMbI OPraHoB 4yesioBeka. Iluranue. 3HaueHne NUTAaHUS IJ1s1 pOCTa, Pa3BUTHUS
W JKU3HEIEATENFHOCTH opranu3ma. [IuieBapenue Kak mnporecc GU3NIeCKOd B XHMUIECKOH
00paboTku numy. CucremMa NuIeBapuTeIbHbIX OpraHoB. [IpenynpexaeHue TUIeBbIX
oTpaBiieHU — OproIHOro TH(a, TU3EHTEPHUH, X0JIepbl. ['acTpUT 1 MPPO3 MEUEHU KaK pe3ybTaT
BJIMSIHUS AJIKOTOJIs1 U HUKOTHHA HA OPraHU3M.

2 JpIxanue opraHu3MoB Kak crioco0 nmoiy4eHus sHepruu. OpraHsl Isixanus. JKu3HeHHas eMKOCTh
nerkux. TpeHnpoBka opraHoB JbixaHusi. bose3Hu opraHoB JbIXaHUs U UX NPO(UIAKTHKA.
Kypenue kak ¢axtop pucka. JIBmwkenune. KocTu, MBI, CYyX0XUINS — KOMIIOHEHTHI OTIOPHO-
JBUTATEIBHON CUCTEMBI. MBIIICYHBIE IBIKEHHS U UX PETYIALMS. Y TOMJIEHHAE MBI TPH
CTaTUYECKOW M JUHAMHUYECKOW paboTe. MI3MeHeH e MBIl TP TPEHUPOBKE, MOCIIEACTBHS
runojrHaMuu. ITpudrHbI HApYIIEHHs] OCAHKH U Pa3BUTUS IUIOCKOCTOINMSL.

3 BryTpeHHss cpena opraHu3Ma: KpoBb, TKaHEBasl KUAKOCTh, TuMba. OCHOBHBIE (PYHKIIMH KPOBH.
Kposenochas cucrema. UMMyHHTET 1 HMMYHHAas cucTeMa. bakrepun u BUpychl Kak IpUYHHA
nH(EKINOHHBIX 3a0oneBanmil. UHnnBryanpHOE pa3BuTre opranusMa. [lomoBoe co3peBanue.
Memncrpyanus u nmomtorus. Omnogorsopenne. O6pa3oBaHue U Pa3BUTHE 3apOIBIIIA U II0/A.
BepemeHnHOCTh M pojibl. BiusiHne HAPKOTEHHBIX BEIECTB (Tabaka, aJIkoToJisl, HAPKOTHKOB) Ha
pa3BUTHE U 310pOBbe uesioBeka. HaciaencrseHHbIe U BpOXKACHHBIE 3a00JIeBaHMS, TIepeIatoIuecs
nosioBeiM iytem: CITH/I, cudmnuc u np.

7

JlabopaTopHble padoThI:

HeticTBue ciroHbl Ha KpaxMmai. COCTaBlIeHHE CXEMbl PACHICTUICHHS TUTATEIIbHBIX BEIIECTB.
OyHKIIMOHATbHBIE MPOOBI NP JABIXaHUH.

YTomiieHue npu cTaTUYeCKON U TMHAMU4ecKoi padoTe

Omnpenenenre rapMOHUYHOCTH (PU3MUECKOTO pa3BUTHUS. BrisgBieHne HapylIeHU OCaHKH U
HAJIMYUS TIOCKOCTOIMS.

IIpakTHYecKkue 3aHATHS:
Pemenne 3JIEMCHTAPHBIX TCHETUYCCKUX 3a1a4.
Anamms u OL€HKA OTUYCCKUX ACIICKTOB Pa3dBUTHUA HCKOTOPBIX I/ICCJ'IGI[OB&HI/II\/'I B OMO-TEXHOJIOTHH.
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KonTtpobHbie paboTh He
npeodycmMompeHo
CamocTrosiTeqibHasi padoTa 00y4aroIUXCA - BBIITOJIHEHUE JOMAITHUX 33aHUH, OCBOCHHUE JIEKIIHOHHOTO 1
MaTepHaia.
Tema 4.3 Copeprxanne yueOHOro matepuana 4
YesoBek u 1 | INousTHa 6HOreoLeH03a, SKOCUCTEMBI U OHOC(hEphI. Y CTOWYHBOCTD 3KOCHCTEM.
OKpYy:xawmasi cpeaa 2 | BozzaelcTBre SKOJIOTHUECKHUX (DAaKTOPOB Ha OPTaHW3M YeJIOBEKa U BIHMSIHUE ACATEIBHOCTH YeIOBEKa
Ha OKPY’KaIOUIYIO cpely (SI0XUMHUKATHI, IPOMBIIIJICHHBIE OTXO/IbI, paJAUalHs U JPyTHE
3arpsi3HeHus). PanpioHanbHOe MPUPOAONIONIbE30BaHHE.
JlaGopaTopHblie padoThI He
npeodycmMompeHo
IIpakTH4Yeckue 3aHATHS: 4
Onucanue ocoOeil Bua Mo MOPQOIOTHYECKOMY KPUTEPUIO. AHATIN3 U OIICHKA
PAa3JIMYHBIX TUNIOTE3 MIPOUCXOKICHUA ) KU3HU. Ananus u OILICHKA Pa3INYHbIX T'MIIOTE3
MPOUCXOXKICHHS YETIOBEKA.
KonTpoJabHbIe padoThI He
npeodycmMompeHo
CamocTrosiTeJibHAasi padoTa 00y4aroIMXCs - BHIIOJIHEHUE JOMALIHNUX 3aJaHUH, OCBOCHUE JICKIIMOHHOTO 3
Marepuaia.
Bcero: 83
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2.3. Conep:xanue npoQuiIbHOI COCTABJIAIOIIECH

Hns cnenuanbHocTen CIIO:

52.02.04 AxTepckoe HCKYCCTBO

53.02.02 My3bIKaabHOE UCKYCCTBO 3CTPAIbI

53.02.03 HMHcTpyMEHTAIBbHOE UCIIOTHUTEIBCTBO

53.02.04 BokaibHOE UCKYCCTBO

53.02.05 CoapHOE U XOPOBOE HAPOIHOE TICHUE

53.02.06 Teopust My3bIKH

53.02.07 XopoBoe AUPHKUPOBAHUE

54.02.02 JlexopaTUBHO-IIPUKIIATHOE UCKYCCTBO U HAPOAHBIE IIPOMBICIIBI
[TpodmIbHOM COCTABISIIONIEH SBISIFOTCS CICAYIONMNE TUTAKTHICCKUAC SAMHUIIBI:

Tema 3.3XuMus 1 OPraHU3M 4YEIIOBEKA
Tema 4.2 Opranusm 4ea0BEKa U OCHOBHBIE MTPOSIBIICHUS €T0 )KU3HEACATEIbHOCTH
Tema 4.3 YenoBek u oOKpyxkaromias cpena

3. YCJOBHSA PEAJIN3AIIMA YYEFHOM U CHOUATIIMHBI
3.1. TpeOoBanusi K MHHMMAJIBHOMY MATEPHAJIbHO-TEXHUYECCKOMY
o0ecrneyeHn 1o

® HariAJHble MMOcoOUs (KOMIUIEKTHI Yy4ueOHBbIX Tabnul, creHapl «Ddusnyeckue
BETUYMHBI M (DyHIaMEHTaIbHBIE KOHCTAHTHIY, «MEXIyHapoaHAs CHCTEMa €IMHUI]
CH», «lllkama 5SJIEKTpOMArHUTHBIX U3JIydeHul», «llepmommueckas cucrema
XxuMu4deckux sneMeHToB 1. Y. MeHeneeBay,
¢ uH(}OpPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA,;
® DKpPaHHO-3BYKOBBIC MOCOOWS (AJICKTPOHHBIE YPOKH M TeCThl. DU3MKa B MIKOJC,
«OtkpeiTass ¢u3uka B JIBYX dYacTsix. PU3MKOH;, BUpTyalibHas mkona Kupumia u
Mudonus. Ypoxku ¢usuku 10-11 knacc; Jlaboparopusie padotsl mo ¢gusuke 10-11
KJ1acc. DnekTpoHHoe nocobue «Apoda» 2006 ron);
® KOMIUJIEKT TEXHUYECKON TOKYMEHTAIlMU, B TOM YHUCJIE MacrnopTa Ha CpPeCcTBa
00y4eHMs, MHCTPYKIIUU IO WX MCTIOJIB30BAHUIO U TEXHUKE 0€30MMaCHOCTH;
e OUOIMOTEYHBIN POH/.
® UHCTPYKIUS MO MpaBuUiiaM 0€30MacCHOCTH Tpya i 00Y4arOmUXCs U )KypHaI
pEerucTpaluyi MHCTPYKTaXa 1o paBuiiaM 0€30MacHOCTH Tpyaa

B coctaB marepuanbHO-TEXHUYECKOrO0 OO€CleUeHUs MporpaMMbl  yueOHOM
TUCITUTUINHBI « DU3HKAY, BXOJISAT:
e paboyee MECTO MPETO1aBaTEeIs;
® [10CaJI0YHBIE MECTA [0 KOJIMYECTBY OOyHArOIINXCS;
® KOMILJIEKT dJIEKTPOCHA0KeHUs KabuHeTa PU3uKH;
e pabouast MarHUTHAs JOCKa
® IEMOHCTPAIIMOHHOE 000pyT0BaHKE (OOIETO HA3HAYEHUS M TEMATHIECKHEC
HaOOPBHI);
e jj7abopaTopHOe 000pyIoBaHuE (0OIIEro Ha3HAYEHUS U TeMAaTHYeCKUe HabOPhI);
® CTaTHYECKHE, TMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3/1aTOYHbIC MOJICIIN;
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® TEXHUYECKHUE CPEACTBA OOYUCHHUS:
- KOMIIBIOTEP C JIMLUEH3UOHHBIM TPOrPAMMHBIM 00€CTIEUEHHEM;
- MYJIbTUMEIUAIIPOEKTOD;
B kabunere «®Pu3nka» UMeEETCs anTeyka ¢ HabOpOM MEPEBSI30UHBIX CPEJCTB U
MEJINKaMEHTOB.

3.2. UupopmaunonHoe odecnevyeHue

Nudopmanuonnoe obOecniedyeHue OO0y4YeHUS] COHAEPKUT  TepevYeHb
peKoOMeHAyeMbIX Y4eOHbIX wu3aaHuii, NHTepHeT-pecypcoB, I0NMOJHHUTEILHOM
JIUTEPATYPHI.

Jast o0yyaromuxcs

1. Hemuenko K. O. ®usuka B cxemax u tadiaumax. — M., 2014.

2. Camoitnenko I1. . ®usuka ais nmpodeccuii U CIeruanbHOCTeH COIUaTbHO-
HSKOHOMHUYECKOTO U TYMaHUTAPHOTO NMpoduiield: y4eOHUK IJIs CTY. YUpPEKICHUN
cpen. mpod. obpazoanus. — M.,2014.

3. Camoiinenko I1. M. CoopHuk 3amau o pusuke st mpodeccuii u crnenranabHOCTEN
COIMAIBHO-D)KOHOMHUYECKOTO ¥ TyMaHUTapHOro npodusieil: yueo. mocodue s
CTYy[. YUpeXaeHu# cpen. mpod.odbpasoBanus. — M., 2014.

Jiis npenoxaBaresei

1. @denepalibHble TOCYAapCTBEHHBIE 00pa3oBaTeNIbHBIE CTAaHAAPTHI CPEIHETO
npodeccuonansaoro oopazoanus (PI'OC CIIO) mo mpodeccusim/criennaibHOCTIM
MOATOTOBKHU.

2. [Tpukaz MunuctepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUU (PEACPATbHOTO TOCYAapCTBEHHOTO 00pa30oBaTEeNbHOTO CTaHAapTa
cpeaHero (IoIHOro) o0IIero oopa3oBaHus».

3. [Ipuka3z MunuctepctBa oOpazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHnn n3MeHennit B Ilpukaz MunuctepcTBa oOpazoBanusi U Hayku Poccuiickoi
@®enepaniun = oT  17.05.2012 Ne 413 «0O06 yrBepxkaeHuu GdeaeparbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CpeAHero (MOJHOTO) OOIMIEeTo
00pa3oBaHUsI.

4. [Tucemo [lemaprameHTa TOCYAapCTBEHHOW MOJUTUKA B c(epe MOATOTOBKH
pabounx kanpoB u IO MunucrepcTBa o6pazoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexoMeHganuu 1Mo OpraHU3alMy MOJYyYEeHHs CPETHEr0 00IIero 0opa3oBaHus
B IIpelielax OCBOEHHUs 00pa3oBaTeNIbHBIX IMPOrpaMM CpeIHEro npoheccuoHaIbHOTO
oOpazoBanusi Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C Y4yeTOM TpeOoBaHUM
(denepanbHbIX TOCYIAapCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB U IMOIy4YaeMoOu
npo¢eccuu Ui CIEelUaIbHOCTU CPETHETO MPOPECCUOHATBHOIO 00pa30BaHU.

5. CrnoBapb-CIpaBOYHUK ~ COBPEMEHHOTO  POCCHUICKOro  Mpo¢eCCHOHAIBLHOTO
obpazoBanusi. PexomenmoBan ®I'Y OUPO (mportokon 3acemanusi I[Ipesummyma
DKcHnepTHOro coBeTa 1o mpodeccuonambHoMy obpazoBanuto mpu OI'Y ®UPO ot
11.12. 2009 Ne 10; per. Homep peuensuu 638 ot 15.12. 2009 r.). U3nanue nepgoe.
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6. [Tonoxxenue 0 paboueit MporpaMmme y4ueOHOM JTUCUUTUIAHBL,
MEXIUCIUTUIMHAPHOTO  Kypca, TPO(ECCHOHATBLHOTO  MOJYJA, YTBEPXKIECHHOE
npukazom '’”AOY MO CIIO «MonIIK» ot 29.06.2015 Ne 120-0.
HNuTepHer- pecypcesl
. www. class-fizika. nard. ru («Kmacc!Has mocka miis 10003HATEIBHBIXY ).
. www. physiks. nad/ ru («®u3nka B aHUMAIUAX).
. www. interneturok. ru («Buaeoypoku mo mpeaMeram mKOJILHOU IPOTPaMMBbD»).
. www. pvg. mk. ru (o;mmnuana «Iloxkopu BopoObeBsI TOPEI»).
. www. alhimikov. net (O6pa3oBaTebHBINA CAaUT JIJIs1 IKOJILHUKOB).
. www. window. edu. ru/ window (ExmHOe 0KHO mocTyma Kk 00pa3oBaTeIbHBIM
pecypcam MHTEpHETA

QN N AW -
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOH
JANCHUITVINHBI

KoHTpoi, ¥  oOmeHKa  pe3ylbTaTOB  OCBOCHMSI  YYEOHOM  AMCLMILIMHBI
OCYIIECTBJISIETCSL IPENOAaBaTesieM B IpPOLECCe MPOBEACHUS IMPAKTUYECKUX padoT,
TECTUPOBAHUS, @ TAK)KE BBIMOJIHEHHUS OOydYalOLMMUCS WHJMBUIYaJbHBIX 3a/1aHUH,
IIPOEKTOB, UCCIICIOBAHUM.

PesynbpTaTtel 00ydeHHsI pacKphIBAlOTCSA Yepe3 YCBOCHHBIC 3HAHUS U MPUOOpPETCHHBIC
YMEHUS, HAIIPABJIICHHBIE HA IPHUOOPETEHHE OOIINX KOMITETEHIIUN.

Pe3yabTaThl 00y4yeHus (nmpeaMeTHbIe) DopMbI M METOAbI KOHTPOJIA U
Ha YpOBHE YUEOHBIX ICUCTBUIN OLIEHKH pe3yJIbTATOB
00y4eHuUs

— ¢(hOpMHUPOBAHHOCTH MPEJCTABIICHUH O IIETOCTHOM HaGurotenue, 3KCIepuMEHTBI, OIICHKA
COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTUHE MHPA, PE3yNbTATOB AEATEIbHOCTH
MPUPOJIE KaK €MHOM EJIOCTHON CHCTEME, B3aUMOCBS3H | O0YJAIOIIUXCs B TIPOIIECCE OCBOCHUS
YeNoBeKa, IPUPOIbI U OOIIECTBA, MPOCTPAHCTBEHHO- o0pa3oBaTeNnbHOI MPOrpaMMbl IpU
BpEeMEHHBI X MaciTabax BcenenHoii, paboTe B rpyIire, BBITOJTHCHHE
— BJIaJICHUE 3HAHUSMU O HanboJiee BXKHBIX OTKPBITUSAX | HHAWBUYaIbHBIX MPOEKTOB.
1 JIOCTY)KCHUSX B 00JIACTH €CTECTBO3HAHUS, Ananu3z pe3yJbTaToOB CBOEH
MOBJIMSIBIIMX Ha 3BOJIOHUIO MIPEJICTABICHUI O TPUPOJIE, | MPAKTUYECKOU JeSITENbHOCTH IO
HA Pa3-BUTHUE TEXHUKU U TEXHOJIOTHIA; M3YYCHHBIM TeMaM (pediiekcus
— ¢()OpMUPOBAHHOCTh YMEHUSI TPUMEHSTh NeSITeIbHOCTH).

€CTECTBEHHO-HAyYHBIC 3HAHUSI JIs1 OOBSICHEHUS
OKPY’KaIOIIMX SIBICHUH, COXpaHEHUS 3/I0POBbS,
obecnieueHus 0€30IIaCHOCTH JKM3HEIEITEIILHOCTH,
Oepe’KHOro OTHOILIECHMS K IPUPOJE, PAllMOHAILHOTO
MPUPOJIOTIONB30BAHMS, & TAKXKE BBITIOJTHEHUS POJIU
IpaMOTHOIO OTPEOUTENS;

— c(OPMHPOBAHHOCTH MPEACTABICHU O HAYIHOM
METO/ie O3HAHUS IPUPOABI U CPEACTBAX U3YUECHUS
MeraMupa, MaKpOMHpPa U MUKPOMHUPA; BIIAJICHUE
IIpUEeMaMH €CTECTBEHHO-HAYUHBIX HAOII0IEHUH,
OTIBITOB, UCCJICOBAHUH U OLIEHKU JIOCTOBEP-HOCTH
MOJIy4EHHBIX Pe3yJIbTaTOB;

— BIIQJICHUE MTOHATUHHBIM allapaToOM €CTECTBEHHBIX
HayK, [TO3BOJISIOIIMM [IO3HABATh MUP, Y4aCTBOBATh B
JMCKYCCHSIX TI0 €CTECTBEHHO-HAyYHBIM BOIIPOCAM,
MCIOJIb30BATh PA3JIMUHbIE HCTOUHUKN MH(DOPMALIUU JIs
MIOJITOTOBKU COOCTBEHHBIX PabOT, KPUTHUECKH
OTHOCUThCS K coobmenusiMm CMU, coneprkarmum
HAYYHYIO0 HHPOPMALHUIO;

—— c(hopMHpPOBAaHHOCTH YMEHHIA TOHUMATh 3HAYUMOCTH
€CTECTBEHHO-HAYyYHOI'O 3HaHUs JJI KaXK10r0 YEJIOBEKa
HE3aBUCHMO OT €r0 PO eCCHOHATIBLHOMN 1 TeTbHOCTH,
paznuyath (HaKThl U OIICHKH, CPABHUBAThH OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U
CBA3b KPUTEPHUEB C ONPENEIECHHON CUCTEMOU LIEHHOCTEN
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[Tpunoxenue 1

IJIAHUPOBAHUE YYEBHBIX 3AHSATHUMN C HCITIOJIb30BAHUEM
AKTUBHbBIX U UTHTEPAKTUBHbBIX ®OPM U METOJ1OB OBYYHEHUA

Ne Koua
AKTHBHBIE H
n/ | Tema yueOHOrO -BO dbopMupyembie yHUBEpCaIbHbIC
HHTEPAKTUBHBbIE (POPMBI 1 N
I 3aHATUA qaco y‘I€6HI)Ie JACUCTBUA
B MeTOo/bl 00y4eHus!
1. Pasnen 1. Beenenue 2 YeranoBoyHast JIEKIHA JIMYHOCTHBIE
PerynstuBHble
[To3HaBaTenbHEIE
KoMMmyHHKaTHBHBIE
2. Pagﬂen 2. ®dusuka 10 PabGorac 3JICKTPOHHBIMHU JIn4yHOCTHBIC
Tema 2.1. SHIMKJIONCIHIMU PerynstuBHble
Mexauuka ITo3naBarensuble
KomMMmyHHKaTHBHBIE
3. Tema 2.2 42 paboTa B MalbIX rpyImax JIM4HOCTHBIE
TerioBble SABICHUS PerynsiTuHbIe
Ilo3HaBarenbHbIE
KommyHMKaTHBHBIE
4. Tema 2.3 12 pabora B  ManpIx Tpymmax | JINWHOCTHEIE
DIeKTpOMarHUTHEIE KommeroTepHoe TecTupoBanne PerynsituBHbie
SIBJICHUS [To3HaBaTenbHEIE
KomMMmyHUKaTHBHBIE
5. Paznen 3. Xumus ¢ 4 paboTa B MaJbIX TpyINax JIMYHOCTHBIE
3JIEMEHTAMU 3KOJIOTHH. PerynsatuBHbIE
Tema 3.1. [o3HaBaTenbHbBIC
Bopna, pactBopsl KomMyHMKaTHBHBIE
6. Tema 3.2 14 BeicTymienne ¢ onopoii Ha JIN4HOCTHBIE
XUMHUYECKUE TIPOIIECCHI B MYJIBTHMEIUA PE3CHTAIIIO PerynsruBabie
armocdepe paboTa B MaNbIX TPyIIax Io3HaBaTenbHEBIE
KomMMmyHUKaTHBHBIE
7. Tema 3.3 8 TPYIIIOBOE OOCYKICHHE JlmgHOCTHEBIE
XuMUsI ¥ OpraHu3M paboTa B MaJIbIX TpyIIax PerynsaruBHbie
4eJI0BEKa Merton keiicoB KomnbrotepHoe Ilo3HaBaTenbHBIC
TECTUPOBAHHE KoMMyHHKaTHBHBIC
8. Pasnen 4 buosorus ¢ 8 Brictynnienue ¢ onopoii Ha JlnunocTHBIE
SJIEMEHTAMH YKOJIOTHH MYJIbTUMEINA TIPE3CHTALNIO PerynsaruBHbie
Tema 4.1 ITo3HaBaTenpHBIE
HaubGonee o6mme KommyHUKaTHBHBIC
NPEACTABICHNUS O JKU3HU
9. Tema 4.2 24 TPYIIOBOE OOCYKICHNE JIN4HOCTHBIE
OpraHu3M yesioBeKa u paboTa B MaJIbIX TpyIIax PerynsaruBHbie
OCHOBHBIC IIPOSIBJICHUS €r0 Merox keticos ITosnaBaTenbHbIE
KH3HEIEATETbHOCTH KommyHukaTnBHbIe
10. | Tema 4.3 22 KommnbrotepHoe TecTupoBaHue JInaHOCTHBIC
UenoBek U OKpy Xaromiast PerynstuBHbIE
cpena [To3HaBaTenbHEIE
KoMMmyHUKaTHBHBIE
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