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1. TIACTIOPT ITPOI' PAMMBI YUEBHOM JUCLIMUITJINHBI
ECTECTBO3HAHUE

1.1. O6aacTh NpUMeHEHUs MPOTPAMMBI
[Iporpamma  y4yeOHON  aucuMIUiMHBI  EcTecTBO3HAaHME  SIBISIETCS  4acTbl0  OCHOBHOM
npodeccnoHaIbHON 0Opa3oBarenbHONW mporpaMMmbl B cootBerctBur ¢ PI'OC CIIO mo
cnernuansHocTu CITO 38.02.04 KomMmepius (110 oTpaciisam).
1.2. Mecto yuyeOHOIi MCUMIUIMHBI B CTPYKType o00pa3oBaTejbHON HNPOrpaMMbI:
TMCUMUIUIAHA SIBJISIETCS] 0a30BOM JUCIMILIMHON 00111€00pa3oBaTeIbHOM MOATOTOBKH U M3y4acTCst
B 1,2 cemectpax
1.3. Heau u 3a7auym y4yeOHOH AMCUUILUIMHBI — TPeOGOBAHMSI K pe3yJbTaTaM OCBOEHUS
Y4eOHOM JUCHUIIIHHBI.

B pe3ynbpTaTe ocBoeHUs y4eOHOM NUCIUIUIMHBI O0YYaIOIIUNUCS TOJKCH 3HATh!
® CMbIC] MNOHATHH: €CTECTBEHHOHAYYHbIH METOJ IMO3HAHMS, JJIEKTPOMAarHuTHOE ToOJe,
AJIEKTPOMArHUTHbIE BOJIHBI, KBaHT, 53BOJIOLUs BceneHnHoil, Oonbmioil B3pbiB, CoaHeuHas
CUCTeMa, TalaKTHKa, [EepUOJNYECKHII 3aKOH, XHMMHYEcKas CBfA3b, XHMHYECKas peaKius,
MaKpoMoOJieKysia, OeloK, KaramuzaTop, (epmeHt, kierka, auddepenimanus kietox, IHK,
BHpYC, OHOJIOTHYECKash JBOJIOIMS, OWopazHooOpaszue, OpraHusM, IMOMYJSAINs, SKOCHCTEMA,
ounocdepa, SHTPOIHS, CAMOOPTaHU3aITHUS;
e BKJIQJ BeJUKHX Y4YeHbIX B (OpMHUpOBaHHE COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI
MUpa;

B pesynbpTaTe ocBOeHUS y4eOHOW MTUCIMIUIMHBI O0YYaIOMIUNACS T0DKCH YMETh:

® NPUBOAUTHL MNPUMEPbl 3KCIEPUMEHTOB M(WIH) HAO/II0AeHUl, 000CHOBbIBAKOIIMX:
ATOMHO-MOJIEKYJIIDHOE CTPOCHHME BEMIECTBA, CYIIECTBOBAHUE SJIECKTPOMArHUTHOTO TOJSI U
B3aMMOCBSI3b JJIEKTPHUYECKOTO M MAarHUTHOTO TOJIEH, BOJHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPATUMOCTH TEIUIOBBIX IPOIECCOB, pa3OeraHne TalaKTHK, 3aBUCHMOCTh CBOMCTB
BEIIECTBA OT CTPYKTYPbl MOJIEKYJ, 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOW pEaKUUH OT
TeMIepaTypbl M KaTaJlu3aTOpOB, KJIETOYHOE CTPOCHHUE JKUBBIX OpraHu3MoB, poiab JJHK kak
HOCHUTEJISl HACJICACTBEHHOW MH(POPMAIIMH, 3BOJIIOLUIO YKUBOW TPHUPOIBI, IPEBPAIICHHUS YHEPTUN
U BEpPOATHOCTHBIM XapakTep IPOIECCOB B KUBOW W HEKUBOW NPUPOJIC, B3aUMOCBSI3b
KOMITOHEHTOB SKOCHCTEMBI, BIUSIHHE JCITCIILHOCTH YeJIOBeKa Ha DKOCHCTEMBI;

® O0BSACHATH NMPUKJIAJHOE 3HAYEHHE BAKHENIIUX JTOCTHKEHUI B 00J1aCTH €CTEeCTBEHHbIX
HAYK JUIS: Pa3BUTHUSL SHEPreTHKU, TPAHCIIOPTA U CPEICTB CBSI3U, MOJYYEHUS CUHTETUUYECKUX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMH, CO3JIaHUS OMOTEXHOJIOTHH, JICUeHUS WHOEKIIMOHHBIX
3a00JIeBaHUI, OXPaHbI OKPYXKAIOIIEH CPE/Ibl;

e BBIIBUI'aTh THIIOTE3bl M MNpelIararb IMyTH MX NPOBEPKH, /1eJaTh BBIBOAbI HA OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, MPEJICTABJICHHBIX B BUC rpadrka, TaOIUIbI WK JUarPaMMBbI;

e pa0oTaTh C eCTECTBEHHO - HAY4YHOIl nH(opMauueii, coaepxaieiics B coobmenusx CMU,
HMHTEPHET - pecypcax, Hay4YHO-TIOMYJISIPHOM JIuTepaType: BIAJETh METOAAMH TOMCKA, BBIIETAThH
CMBICTIOBYIO OCHOBY M OLIEHUBATh JOCTOBEPHOCTh HH(OpMAIINH;

HCNO0Jb30BATh TNPUHOOPETEHHbIC 3HAHUSI W YMEHHS B NPAKTHYECKOH JeATEeJbHOCTH H
NOBCEIHEBHOM KU3HM JJIS:

® OIEHKHM BIIMSHUS HAa OpPraHU3M YEJOBEKA JJIIEKTPOMArHUTHBIX BOJH M PaJUOAKTUBHBIX
U3JIy4CHHUI;

e 3HeprocOepeKeHus;

e 0€30IMaCHOTO HCIOIH30BAHUSI MATEPUAIOB M XUMUYECKHIX BEIIECTB B OBITY;

¢ TpoUITAKTUKY WH(DEKIIMOHHBIX 3a00I€BaHII, HUKOTUHOBOM, QJIKOTOJBHOM U HAPKOTUYECKOM
3aBHCHUMOCTE;

® OCO3HAHHBIX JUYHBIX ACUCTBUHN MO OXpaHE OKPYKAIOIIEH CpeIbl.



2. CTPYKTYPA ¥ COJAEP)KAHUE YYEFHOM JUCHUTIIMHBI
OO0mast TpyI0eMKOCTh UCIHUTIINHBI COCTABIISCT:

157 akameMUYeCKHUX YacoB, U3 HUX:

108 akamemMHUECKUX 4acOB — ayAUTOPHBIC 3aHSATHS,
49 aka/IeMUYECKHX 9aCOB — CAMOCTOSITeNIbHAs paboTa.

2.1. Y4eOHO-TeMaTHYECKUIl MJIAH Y4eOHOH TUCHUTITHHBI

Buabl yuedHoit

padoTsl,
BKJIIOYAst DopmbI
CaMOCTOSITEJILHYI0 TEKyHIET'0
padoTy CTYy/1eHTOB KOHTPOJIA
HaumeHnoBaHue pa3aesioB, TeM = 1 TPYAOEMKOCTD yenesaemocTH
Ne Sroil 9 6 uacax (no pazoenam
n/n yreoHou z OUCYUNIUHbL)
MUCHUTLTAHBI &) o 2 ®opma
< =
S| 85|27 O | TMPOMeEKyTOUHOI
3| £ E 58 & ATTeCTAIIMH
= % 3 § & © (no cemecmpam)
e <
= =
Pa3nen 1. ®usuka 1 Tecruposanie,
20 6 12 pedepar
1 | Tema 1.1 MexaHuka. 1 4 4
2 Tema 1.2 OCHOBBI MOJEKYISIPHOU 1 4 4
(bYBUKH U TEPMOTUHAMUKH. 4
3 Tema 1.3. OCHOBBI 1 4
AJIEKTPOIMHAMHUKH.
4 Tema 1.4 KonebaHnuss W BOJHBL 1 2
DJIEMEHTHI KBAaHTOBOU (DU3UKH 4
5 Tema 1.5 Bcenennas u ee 3BoJO- 1 4
ysl. 4
TectupoBanue,
Pa3£[e.]] 2. Xumus. 1 KOHTPOJIbHAS
OO0uasi 1 HeOpraHu4veckKass XuMmsl. 14 12 8 pabota
Tema 2.1 OOwas u
HEOpPraHuYecKasi XUMHS. 4
6 OCHOBHBIE TIOHSTHS ¥ 3aKOHBI 1 2
XUMUHU
Tema 2.2 [lepuoanyeckuii 3aKOoH U
[Tepuoanueckas cucTema
7| XuMUYECKMX  DIEMEHTOB . N 1 4 4 4
MenneneeBa. CTpoeHue BeliecTBa
Tema 2.3 Boxa. PacTBopbI.
8 XUMUYECKUE peaKIuu 1 4 2 2
Tema 2.4 Knaccuduxarmms
9 HEOPraHU4eCKUX COCTUHEHUN U UX | 1 4 2
CBOMcCTBa. MeTauibl U HEMETAJLIbI




Hroro 3a 1 cem. 34 18 20 KonTpoubHasn
padora
Pazgen 3. Xumus. 5 KontponsHas
Oprannyeckasi Xumus. 24 16 14 | pabora, pedepar
Tema 3.1 OcCHOBHBIC TIOHATHUS
10 OpraHM4ecKOM XUMHH U TEOpHUs | 2 4 2 2
CTPOCHUS OPTAHUICCKUX COCTUHEHUN
Tema 3.2 VYrieBomopoasl U HX
11 [IPUPOTHBIC HCTOYHUKH ? 4 7 2
Tema 3.3 Kucnopoaconepxarue
12 OPraHUYECKHE COEAMHEHUS 2 4 2 2
Tema 3.4 Aszotcojnepxarniue
13 |opranudeckue COCIIMHEHUS. | 2 4 4 2
[Tomumepsl
14 Tema 3.5 Xumus u ku3Hb. XUMHUSA U 5 5 5
OPraHu3M 4YeJIOBEeKa 4
15 | Tema 3.6 Xumus B ObITy 2 4 4 4
Paznen 4. buosaorus. 5 TectupoBanue,
10 6 15 pedepar
Tema 4.1 buonorns —
16 (COBOKYNHOCTb  Hayk O KUBOUN
MPUPOJIE. Merto bt Hay4YHOTO
Mo3HaHusl B OMOJIOTHHU 2 2 2 4
17 | Tema 4.2 Kietka 2 2 2 3
18 | Tema 4.3 Opranuszm 2 2 4
19 | Tema 4.4 Bun 2 2 2
20 | Tema 4.5 DxocucreMbl 2 2 2 2
HTroro 3a 2 cem. I[n(p(pePeHunpo-
BaHHBIH 3a4€T,
34 22 29 | MHAMBHUAYAJIbLHBIN
MPOEKT
UTOroO: 68 40 49 | Kourposbnasi pabota,
audpepenuupo-
BaAHHBIH 3a4e€T,
I/lHIll/lBl/lZ[yaﬂl)HLlﬁ
MPOEKT
2.2. HaumeHoBaHKe U KPaTKOe CojiepKaHue JeKIMii
HUcnonb3oBanue
No | HaMMeHOBaHHE Pa3/e/IOB H TeM y4eOHOi AHCUMILIHHEI, HX AKTHUBHBIX U Yackr
KpaTKoe co/iep:Kanue HHTEPAKTUBHBIX
dopm
1 | Pasnen 1. dusuka. neKuusi-oecena
Tema 1.1 MexaHuka.
1. [IpuBenenue MpPUMEPOB BIMSIHUS OTKPBHITUN B (DU3HKE Ha
mporpecc B TEXHHKE U  TEXHOJOTUU TMPOMU3BOJCTBA. 2
O3HakoMJIeHHE €O CHOcOO0aMM ONHCAHHUS MEXaHHYECKOTO
JIBUKEHHS, OCHOBHOM 3a7aueii MEXaHUKHU.
2. V3yyeHne OCHOBHBIX (PM3UYECKHX BEIUYHH KHHEMATHUKH:
MepeMeIeHusi, CKOpOCTH, ycKopeHwus. [loHuMaHHe CMEBICTa 2
Takux (U3MYECKUX MOJIENe, Kak MarephalbHas TOYKa,
WHEepIHalbHas CUCTEMa OTCUeTa.
2 | Tema 1.2 OcCHOBBI

MOJICKYJIAPHONl  QU3MKH M




TePMOAUHAMUKH.

1. ®opmynupoBaHHE OCHOBHBIX TMOJIOKEHUN MOJEKYISIPHO-
KUHETHUYECKON TEOPUHU.

2. ©opMynUpOBaHUE OCHOBHBIX IOJIOKCHHNA MOJIEKYISIPUO-
KUHETHUYECKON TEOPHHU.

Tema 1.3 OCHOBBI 2JIEKTPOAMHAMHUKH.

1. Brraucnenue CHII B3aHUMOJICHCTBUS TOYEYHBIX
AJIEKTPUUECKHX 3apsa0B. N3mepenne MOIITHOCTH
3JIEKTPUYECKOTO TOKA.

2. HaOmoieHne MeiCTBUST MAarHUTHOTO TTOJISI HA TIPOBOJIHUK C
TOKOM, KAPTHUHOK MAarHUTHBIX HOJICH.

Tema 1.4 Koaedanuss ¥ BOJHBI. JjJeMEeHTbI KBAHTOBOM
busukmn.

1. 3aBucuMocCTh TIEpHOJIa KOJEOAHUN MaTEeMaTHYECKOTO
MasiTHUKa OT €ro JUIMHBI, MacChl U aMIUIUTYIbl KoJieOaHUH.
KBaHTOBBIC CBOMCTBA CBETA.

2. ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX YaCTHUIT

Tema 1.5 Bcesnennasi u ee 3BoJIIOLMS.
1. CtpoeHue u pazputue BeeneHHON.
2. [Tpoucxoxaenne COTHEYHON CHCTEMBI

JICKIIUA-
BU3yaJI3anus

Paznen 2. Xumusi. OOmass ¥ HeOPraHM4yeckass XUMUS.
Tema 2.1 OO6masi u Heopranmveckasi xumusi. OCHOBHbBIE
MOHSATHSA U 3aKOHbI XMMHH.

1. XapakrepucTuka XUMHM Kak HPOU3BOJUTEIBHOM CHIIBI
oOmiecTBa. BaxkHeine XuMUYECKHE OHSTHUS.

2. @opMyIUpOBaHUE 3aKOHOB COXPAaHEHMsI MAaCcChl BELIECTB U
IIOCTOSIHCTBA COCTAaBa BELIECTB.

Tema 2.2 TIlepuoauueckuii 3axkon u Ilepuoguyeckasi
cucrteMa xuMuueckux 3jaemeHToB JI. . MenaeneeBa.
CrtpoeHue BemecTBa.

1. PackpeiTHe (PHU3UYECKOTO CMBICIa HOMEPOB 3JIEMEHTA,
nepuoaa, rpymmbl [lepuogudeckoit TaOMMIBI XUMHYECKHX
anemenToB JI. . Menpeneena.

2. VYcraHoBneHHe 3aBUCHMOCTH  CBOMCTB  XMMHYECKHX
BCHICCTB OT CTPOCHUA aTOMOB O6p213y}OH_II/IX X XHUMHUYCCKHUX
QJICMCHTOB.

Tema 2.3 Boaa. PacTtBopbl. XuMHuYecKHe peaKiu.

1. Boga kak cnaOblii aM(OTEPHBIA JJICKTPOJUT, HOHHOE
MIPOU3BEICHHE BO/IBI, BOJIOPOJTHBIN 1OKa3areb,
uHauKaTophl. KoHIIEHTpalus pacTBOPOB.

2. @opMynUpOBaHHE OCHOBHBIX IOJIO)KEHHUH TEOpHH
NEKTPOIUTUYECKON JMCCOLINAIINH. Knaccudukanms
XUMUYECKUX peaKIHii.

Tema 2.4 Knaccupukanusi HeOPraHM4ecKHX coeMHe-
HUIi "W uUXx cBoiictrBa. MeTalibl M HeMeTAJIbI.
XapakTepucTuka B CBETE TEOPUH AJIEKTPOIUTHUYECKOU
JUCCOIIMAIIMU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coenuHeHui. OCHOBHBIC CBOMCTBA METAJIOB 1 HEMETAIIIIOB.

10

Pasnea 3. Xumus. Oprannyeckasi XMMHsl.

JICKIIUA-




Tema 3.1 OcHOBHbIE NMOHATUS OPraHUYECKOH XUMHUHM H
TeOpHUs CTPOCHUS OPraHMUYEeCKUX COeIMHEHHUH.

1. @opmynupoBaHHE€ OCHOBHBIX IOJIOKEHUH  TEOpUHU
XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX COCIMHECHUN U
XapaKTepUCTUKA B CBETE ATOM TEOPHUM CBOWMCTB BaXKHEWILMX
MpeCTaBUTENEH OCHOBHBIX KJIACCOB OPraHuYeCKUX
COCIMHEHU M.

2. @opmynHpOBaHWE OCHOBHBIX TIOJIOKEHUH  TEeopHu
XUMHUYECKOTO CTPOCHHS OpPraHUYECKUX COCIMHECHUN U
XapaKTepUCTUKA B CBETE ATOM TEOPHUH CBOMCTB Ba)KHEWIIMX
MpeCTaBUTENEH OCHOBHBIX KJIACCOB OPraHuYeCKUX
COCIMHEHU M.

BU3YyaJIM3allus

11

Tema 3.2 Yr/ieBogopoabl M X NPUPOJAHbIE HCTOYHUKH.

1. TlpenenvHble W HENpeENbHBIE YIIEBOAOPOAbL. M3omepwusi.
Homenknarypa. Xumuueckue. [lonyuenue.

2.IlpupoHble MCTOYHHWKH YTJIIEBOJOPOJIOB M CIIOCOOBI HX
rnepepaboTKHU.

12

Tema 3.3 Kucnopoacoaep:xxamme opraHuveckKue
COCIUHCHMUS.

1.0nucanne coctaBa U CBOMCTB BOKHEUITUX MPEACTaBUTEICH

OpPraHWYECKUX COCAMHCHHI: METAHOJIA W STaHOJA, CIOMXKHBIX
P(UPOB, KUPOB, MbUI, KapOOHOBBIX KHUCIOT, MOHOCAXapHIOB
(TJIIOKO3BI),  aUCaXxapuioB  (caxapo3bl),  IMOJUCAXapUJIOB
(Kpaxmasia ¥ 1eJUTFOI03HI).

2.0mnucanue cocTaBa U CBOWCTB BaXKHEUINIMX TPEICTAaBUTEICH

OpraHUYeCKUX COCIUHEHMI: METaHOJIa W 3TaHOJa, CIO0XKHBIX
P(UPOB, KUPOB, MbUI, KapOOHOBBIX KHUCIOT, MOHOCAXapHIOB
(TJIIOKO3bI),  aUcaxapuloB  (caxaposbl),  IOJUCAaXapHJIOB
(Kkpaxmasia U EeJUTFOI03bI).

13

Tema 3.4 A3oTcoaep:kaiiue OpraHuYecKue coeIMHEeHHs.
IosmMmephbI.

1.0nucanne coctaBa U CBOMCTB BOKHEUIITUX MPEACTaBUTEICH
OpraHUYeCKUX COCIMHEHUN: aMHHOKHCIIOT, 0€JIKOB,
MCKYCCTBEHHBIX U CHHTETHUECKHX MOJIUMEPOB.

2.0mnucanue cocTaBa M CBOWCTB BaXKHEHINIMX IPEICTABUTEIICH
OpraHUYeCKUX COCIMHEHUN: aMHHOKHCIIOT, 0€JIKOB,
MCKYCCTBEHHBIX M CHHTETHYECKHX TOJIMMEPOB

14

Tema 3.5 Xumus U ku3Hb. XUMHUS ¥ OPraHU3M 4YeJI0BEKA.
1.Cobnrogenne  mpaBWJI  DKOJIOTMYECKH  I'PaMOTHOTO
[OBEACHUS B OKPYKAIOLIEH Cpelie.

2. O1eHKa BIMSHUS XMMHUYECKOTO 3arpsi3HEHUS OKPYKaIoLIeH
Cpezbl Ha OpraHKU3M YeJIOBEKa U JIpYTue >KUBbIE OPraHU3MBI.

15

Tema 3.6 Xumus B ObITY.

1. OObsicHeHHE XUMUYECKHX SIBICHUN, TMPOUCXOISAIINX B
Mpupoie, OBITY U Ha MPOU3BOJICTBE.

2. OObsicHEeHHE XMMHYECKUX SIBICHUI, NPOUCXOAAIIUX B




npupoje, ObITY U Ha TIPOU3BO/ICTBE.

16 | Paznen 4. Buosorus.

Tema 4.1 Buonoruss — COBOKYNHOCTb HAYK O KHBOIl
npupoje. Meroabl HAy4YHOr0 IO3HAHUSA B OMOJIOTHH.
3HAKOMCTBO C OOBEKTaMH W3ydeHHsI OHOJOTHH. BhisBreHue
poiu Ouonorun B GOpMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-
HAay4HOW KapTHHBl MHUpa M IPAKTHYECKOW JEATEIbHOCTH
aroniedl.  3HAKOMCTBO C OOBEKTaMU M3y4eHHs OHOJIOTHH.
BrisiBnienue ponu O6uosioruu B GOPMUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAy4YHOM KapTUHbl MHpa M IHPAKTUYECKOU
JESTEIbHOCTH JIFOJIEH.

17 | Tema 4.2 Knerka.

3HAKOMCTBO C KIJIETOUYHON Teopuel CTPOEHHUS OpPraHU3MOB.
[lonmyueHue mpenCTaBICHHUST O PO  OPraHUYECKUX U
HEOPraHMYECKHUX BEIIECTB B KJIETKE. 3HaHWE CTPOEHUS KIETOK
[0 pe3ysibTaTaM pabOThl CO CBETOBBIM MUKPOCKOIIOM. YMEHHE
CpaBHMBAaTh CTPOEHHE KJIETOK pAacCTeHUHW U IKUBOTHBIX II0
rOTOBBIM MUKpOTpenapaTam

18 | Tema 4.3 Opranusm. MYJIbTHMEINAIICK
s

3HaHHE OCHOBHBIX CIOCOOOB pa3MHOKEHHSI OPraHu3MOB,

CTaJWii OHTOT€HE3a Ha TMpUMEpEe 4YesoOBeKa. 3HAHWE TMPUYHH,
BBI3BIBAIOIIUX HAPYIIEHUS B Pa3BUTHH OPTraHU3MOB. YMEHHE
MOJIb30BAaThCSl T€HETUYECKOW TEPMHUHOJIOTUEH M CHUMBOJIMKOM,
pemarth  MNPOCTEHINME  TE€HETUYECKHME  3aJadyd.  3HaHHUE
0COOEHHOCTEN HACJIEICTBEHHON M HEHACJIEICTBEHHON W3MEH-
YUBOCTH U UX OMOJIOTHYECKOMN POJIM B IBOJIIOIIUH KUBOTO

19 | Tema 4.4 Bun.

Vmenune AHAJIIM3UPOBATh U OLCHHMBATH PA3JIMYHBIC T'MIIOTE3bI
MPOUCXOXKACHUA JKU3HU HaA 3emie. YmeHue IMPOBOJAUTD
OIMMCaHHe oco0el OJHOro BHIa IIO MOp(l)OJ'IOFI/I‘IeCKOMy
KPUTCPHUIO. VYmenune AOKa3bIBaTb pOACTBO YCJIOBEKa H
MJICKOITUTAIOIIUX, O6I_HHOCTB H paB€HCTBO YE€JIOBCYCCKUX pac

20 | Tema 4.5 DKocucTEMBDI.

3HaHKE OCHOBHBIX YKOJIOTHUSCKHUX (1)aKTOpOB N UX BJIMAHUA Ha
OPraHru3MhbI. 3HaHue OTIIMYUTCIIbHBIX IIPU3HAKOB
IMCKYCCTBCHHBIX COO6IJ_ICCTB — aI'pO3KOCUCTCM. HOJ'Iy‘leHI/IC
MpEACTAaBJICHUA O CXCME OKOCUCTCMBI HA IIPUMEPC 61/100(1)6[)]51.

Hroro:
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2.3. HammeHoBaHMe H KPATKoOe coJepkaHue JadopaTopHbIX padoT
Jannwii 610 pabomol He npedycmMompeHr yueOHbIM NIAHOM

2.4.HaumeHOBaHHE H KPAaTKOe CO/Iep:KaHNe NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Hcnoab3oBanue
Ne HaumeHoBaHue pa3ae/ioB U TeM AU CUUILIMHBI, X AKTHUBHBIX U
h KpaTKoe coAepKaHue HHTEPAKTUBHBIX

dhopm

Yacobl




Pazpnen 1. @usuka.

Tema 1.2 OcHOBBI  MOJICKYJSIDHOW  (U3MKH H
TePMOJAMHAMMKH.

1.OxcnepuMeHTaIbHOE HCCIIEI0BAHUE TEIUIOBBIX CBOMCTB
BELIECTBA.

2. DKCIEPHUMEHTAIHOE HCCIICOBAHUE TEIUIOBBIX CBOMCTB
BEIIECTBA.

peleHue
pPa3HOYPOBHEBBIX U
poOJIEMHBIX 3aJa4

Tema 1.4 Kosaedanusi 1 BOJHBI. JjIeMeHTbI KBAHTOBOM
usukn.

1. 3aBuUCHMMOCTH TIepHOJA KOJICOAHWA MAaTEMaTHYEeCKOTO
MasITHUKa OT €T0 JUTMHBI, MAacChl U aMIUIUTY/IbI KOJICOAaHUH.
3HaYeHUs] CKOPOCTH PACHpPOCTPAHEHUU 3ByKa B Pa3TUUHBIX
cpenax.

CemuHap-
00CyXIeHIE
MUCHMEHHBIX

pedepaToB

Paznen 2. Xumusi. OOmass M HeopraHuveckasi XMMMHS.
Tema 2.1 OO6mas u Heopranudeckast Xumusi. OCHOBHBbIE
NOHATHA ¥ 3aKOHBI XMMHH. PacyeTsl ¢ y4eTOM 3aKOHOB
COXpaHEHUsT MacChl BEUIECTB M IIOCTOSTHCTBA COCTaBa
BEIIECTB.

Tema 2.2 Ilepuonuyeckuii 3axkoH u Ilepmoamyeckas
cucreMa xumudeckux 3jemeHtoB JI. . Menaeneena.
Crtpoenue BemecTna.

1. CrpoeHre »5IEKTPOHHBIX O0OO0JIOYEK AaTOMOB 3JIEMEHTOB
MEPBBIX TPEX MEPHOJOB. XapaKTEPHUCTHUKA DJIEMEHTA U €ro
COCIMHEHUI Ha OCHOBE TOJIOKEHHS B MEPUOJUYECKOMN
CHUCTEME M CTPOCHUSI aToMa.

2. YCTaHOBJIEHHE 3aBUCHUMOCTHA CBOWCTB XHMHYECKUX
BEIIIECTB OT CTPOCHHS aTOMOB 00Pa3yIOIMINX UX XUMUYECKUX
3JIEMEHTOB.

Tema 2.3 Bopga. PactBopbl. XuMHYeCKHEe PeaKIHH.
Pacder KOHIIEHTpAIK PaCTBOPOB.

Tema 2.4 Kiaccupukanusi HEOPraHMYeCKUX coenHe-
HUH ¥ HUX cBoMcrBa. MeTa/sIbl M HEMETAJLIbI.
1. XapakTtepucTuka B CBETE€ TEOPHUHU DIICKTPOJUTHYCCKOU
JUCCOITUAIIMN CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUUYECKHUX
COEIMHEHUI.

2. OCHOBHBIE CBOMCTBA METAJUIOB M HEMETAJIJIOB.

Pasznea 3. Xumusi. Opranudeckasi XuMus.

Tema 3.1 OcHOBHbIE MOHATHS OPraHUYECKON XMMHUM H
TEOpUsl CTPOCHUS] OPraHMYecKHX coelMHeHMH. Teopus
xumuueckoro  crpoenuss A.M.bymiepoBa. I'omomnorus;
YIJIEPOAHBIN CKEJIET, CTPYKTypHas W IPOCTPAaHCTBEHHAas
M30MEpHsl, U30MEPBI U TOMOJIOTH.

Tema 3.2 ¥YrieBoaopoabl M MX NPHPOIHbIC HCTOYHUKH.
[IpenenbHple W HENpeneNbHbIE  YIIIEBOJIOPOABL M3omepus.
Homenknarypa. Xumudeckue ceoiictsa. Ilomyuenue.

Tema 3.3 Kucjopoacoaep:kamue OpraHuvecKue
coenuHeHusi. CBoilcTBa BaXHEMIIMX  MpeJCcTaBUTENEH




OpPraHMYECKUX COCAMHCHMIA: METaHOJA M ITAHOJA, CIOMXKHBIX
P(UPOB, KUPOB, MbLI, KAPOOHOBBIX KHCIOT, MOHOCAXapHI0B
(TJIIOKO3bI),  AMcaxapuaoB  (caxaposbl), MOJIHCaXapuIoB
(Kpaxmasia U HEeJUTI0I03bI).

10

Tema 3.4 A3oTcojaep:kaiue opraHnyecKue coeJNHEHHS.
Iloumepsnl.

1. CpoiicTBa BaXHEMIIMX MpEACTABUTENEH OPraHUYECKUX
COCIMHEHMI: aMUHOKUCIIOT, OCIIKOB.

2. CpoiicTBa HNCKYCCTBCHHBIX U CUHTCTUYCCKUX ITOJIUMCPOB

11

Tema 3.5 Xumus W Ku3Hb. XUMHS M OPraHu3M
yesioBeKa. [IpaBuia 3K0JIOrM4ecKky TpaMOTHOTO TMOBEACHUS B
okpyxkatomier cpeae. OLeHKa BIMSHUS  XUMHYECKOTO
3arps3HEHUsT OKPYXKAIOLIEH Cpeabl Ha OpraHU3M 4YeJlOBEKa U
NPYT'UE )KUBBIE OPraHU3MBI.

12

Tema 3.6 Xumus B ObITY.
1. XumMudeckue sIBICHUS, TPOUCXOISIINE B IPUPOJIE.

2. XuMHYecKue SBJICHUS B ObITY U Ha IPOU3BO/JICTBE.

13

Pa3nen 4. buoJsiorus.
Tema 4.1 bBuosiorusi — COBOKYNHOCTb HAYK O KMBOH
npupoae. MeToabl HAYYHOr0 TMO3HAHUA B OHOJIOTHM.
3HAKOMCTBO C  OOBEKTAMHU  HM3YyYCHHs]  OHOJIOTHH.
I'eneTnueckass TEPMHHOJIOTUS W CUMBOJIMKOM, pELICHUE
TeHEeTUYECKUX 3a/1ay.

Cemunap- 2
00CyXIeHIE
MUCHMEHHBIX
pedepaToB

14

Tema 4.2 Kaerka. Knerounas teopusi CcTpoCHHS
opraHu3MoB. Poib  OpraHMYeCKMX W  HEOPraHWYECKUX
BEIICCTB B KJICTKE. YMCHHE OIMCHIBATH MHKpOIIpENapaThl
KJICTOK pPACTCHHUH. YMEHHE CpaBHHMBATh CTPOCHHE KIIETOK
[paCTEHUl 1 YKMBOTHBIX 110 TOTOBBIM MUKPOIIpEIapaTaMm.

15

Tema 45 IkocucreMsbl. JleMoHCTpamusi yMEHUS
MOCTaHOBKH nenein NeSITeIIbHOCTH, TUIAHUPOBAHUE
COOCTBCHHOU NIESATEIBLHOCTH JUTSl JIOCTUKCHHUSI TIOCTABJICHHBIX
1esied, TMPENBUICHUS  BO3MOXHBIX  PE3YJIbTAaTOB  ATHX
NCCTBUH,  OpPraHM3allMd  CAMOKOHTpOJII U OLCHKHU
MOJIy4CHHBIX pe3yibTaToB. OOyueHHE COOJIOJACHUIO MPABHII
MOBEJICHUSI B  MPHUPOJE, OCPSKHOMY OTHOIICHUID K
OMOJIOTUYECKUM OOBEKTaM (PACTCHHSIM W JKUBOTHBIM M UX
COOOLIeCTBAM) M UX OXpaHEe

perieHue 2
Pa3sHOYPOBHEBBIX U
pOOJIEMHBIX 337124

Hrtoro

40

2.5. Bujbl U cojiepxaHie cCaMOCTOSITEILHOI PaGoThl CTy/IeHTa; ()OPMbI KOHTPOJISI

HaumenoBaHue pa3jiejioB U TeM JHUCUHUIIHHBI, HX

3adeTHbBIE

KpaTKoe COoJlep:KaHue; ®opma KOHTPOJISA eIUHULbI

BHJI CAMOCTOSITEIbHOH PadoThI

(yacnbl)

1 cemecTp

Pa3zpnen 1. ®usuka.
Tema 1.1 Mexanuka. [IpuBenenne npuMepoB

BIIMAHUA OTKpBITI/II\/'I B (I)I/ISI/IKC Ha TIporpecc B

Pedepar 4




TEXHUKE U TEXHOJIOTUU Tpou3BojacTBa. CMbICT
¢busnueckux ~ MoJeNeH:  MarepwalbHas — TOYKa,
MHEPLUAIbHAS CUCTEMA OTCUYETA.
Bun  camocrosiTensHOM ~ pa0OTHI:  HAIMMCaHHE
pedepara; caMOCTOSTENbHOE U3YYCHHE JIUTEPATYPHI;
KOHCIIEKTUPOBAHHE MCTOYHUKOB

Tema 1.2 OcHOBBI MOJIEKYJSAPHOIi (GHU3UKH M
TepMoAUHAMUKH.  [lojokeHUsT ~ MOJEKYJISPHO-
KUHETHUYECKON TEOPHHU.

Bux  camocrositenpHOM — paboOThI:  HamUcaHUE
pedepara; caMOCTOSATEIBHOE U3YyUCHHUE JTUTEPATYPHI,
KOHCIIEKTUPOBAHHE HWCTOYHUKOB, TIOATOTOBKA K
TECTHPOBAHHIO

Pedepar /
TECTUPOBAHUE

Tema 1.5 Bcesiennas u ee 3BoJionus. «boibmmoit
B3pBIB» M 3Tambl BoJtonun BeenenHoit. CTpykTypa
Bceenennoii. I'eHe3uc v 3BOTIONUS 3BE3/I.

Bua camocrosTensHONM pabOTHI: HamucaHue pedepara;
CaMOCTOSTEIbHOE H3y4eHue JUTEPaTyphI,
KOHCIICKTUPOBAHNE NCTOYHUKOB

Pedepar

Paznen 2. Xumusa. OOwmasi 1 HeopraHu4yeckas
XUMMUSL.

Tema 2.2 Ilepuonuyeckuii 3akon u Ilepuoauue-
cKasi cucremMa xumu4yeckux 3jiaemenros /. W.
MenaeneeBa. Crtpoenue BemecrBa. lcropus
OTKpeITUs [lepuonnueckoro 3akoHa M CO3JaHMS
[Tepuoaudeckoit TaOMUIIBI XUMHUUYECKHX DSJIEMEHTOB
. Y. Menneneena.

Buxg camocrosrensHOi  paOOThI: TOATOTOBKA K
TECTUPOBAHUIO, KOHTPOJIbHOI paboTe

KonTponbhas pabdora,
TECTHPOBAHNE

Tema 2.3 Bona. PactBopbl. XumMuueckue
peaknuu. PacTtBopsl B mnpupoje, OBITY U Ha
npousBojicTBe. [loAroToBKa pacTBOPOB 3aJaHHOMN
KOHIICHTPAILIMU B OBITY ¥ HA MPOU3BOJICTBE.

Bu caMmocTOsATEIBHOM pabOThI: MOArOTOBKA K
KOHTPOJIbHOU paboTe

KonTponbnas pabora

Tema 2.4 Knaccupukauuss HeOpraHUYeCKHX
CoeJUHEeHUM M HuUX cBoiictTBa. MeTalabl WU
HEMETAJLJIbI. Hcnoap3oBanue METAJIIOB,
HEMETAIJIOB U UX COCAWHEHMH B  OBITY U Ha
MIPOM3BO/ICTBE.

Bun camocrositenbHON pabOTHL: MOATOTOBKA K
KOHTPOJILHON paboTe

KonTpomnbnas padbora

Pazgen 3. Xumus. Opranudeckasi XuMusl.

Tema 3.1 OcHoOBHBbIe NOHATHS OPraHUYeCKOi
XMMHMH W TeOpHUsl CTPOEHHMA OPraHU4YeCKHX
coequHeHuil. Teopuss XMMHMYECKOTO  CTPOCHHS
A.M.BbyrnepoBa M XapakTepucTHKa B CBETE ATOU
TEOPUU CBOWCTB BAXKHEWIIHUX IPEICTAaBUTEICH
OCHOBHBIX KJIaCCOB OPraHUYECKUX COCIUHEHUN

Bug camocrositenbHON  pabOThI: MOJATOTOBKA K

KonTtponsHas pabota




KOHTPOJILHOH paboTe

Tema 3.2 VYrueBoaopoabl M HUX NPHPOIHBIE
HCTOYHUKHU. [IpenenbHble U HelpeaesbHble
yriieBogopoabl. Ilomydenue. IlpupoaHble MCTOYHMKH
YTJIEBOAOPOJIOB U CLIOCOOBI MX EPEPAOOTKH.

Bux camocrosarensHoit paOOThI: TMOATOTOBKA K
KOHTPOJILHOH paboTe

KonrponsHas padora

Tema 3.3 Kuciaopoacoaep:kamiyue opraHudecKue
coeqMHeHusl. BaxHeillmue mnpencraBuTesne OpraHu-
YECKUX COCIUMHEHUN: METAHOJI M 3TaHOJI, CIOKHbIE
3Qupbl, KUPHI, MblIa, KapOOHOBBIE KHCIOTHI,
MOHOcCaxapuabl (TJII0K03a), Aucaxapubl (caxapo3a),
noJmcaxapuabl (Kpaxmall U eJUTr0I03a).

O 3Ha4YeHHUH 37I0POBbSI YEIIOBEKA U 3I0POBOTO 00pasa
JKU3HU. bBuHOJIOTMYecKoe [ENCTBUE CIHUPTOB M HX
pou3BOAHBIX. [lociencTBust BIMSHHS — aKOTOJIS,
HUKOTHHA, HApPKOTHYECKUX BEIIECTB Ha pa3BUTHE
YeJIOBEKa.

Bux camocrosTensHO# paOOThI: TOATOTOBKA K
KOHTPOJILHOU paboTe.

KonTponbhas padora

10

Tema 3.4  A3oTcoaep:kaliue OpraHHYecKHe
coeINHEeHUsI. IMommepbl. Baxwnerimue
Mpe/cTaBUTeNe OpraHUYeCcKUX COEIMHEHUM:
3aMEHHMMbIE M HE3aMEHHMMbIE aMUHOKHUCIIOTHI, OeKH,
MCKYCCTBEHHbIE M  CHHTETHYECKHE  IOJUMEpHI.
Vcnonp30BaHME B MMIIEBOM IMPOMBIIUIEHHOCTH H
MeIUIIHE

Bun camocrosiTenbHOl  paboOThI:  MOATOTOBKA K
KOHTPOJIBLHOU paboTe.

KonTponbnas pabora

11

Tema 3.5 Xumus 4 Ku3Hb. XMMHUSI H OPraHU3M
yeaoBeka. CoONIOfEHUE TMPaBWI  AKOJOTHYECKH
rpaMOTHOTO TIOBEIICHHS B OKpYJXKaloliehd cpeje.
OneHKa  BIUSHUS ~ XUMHYECKOTO  3arps3HEHUS
OKpYIKaroIllel Cpeibl Ha OPraHU3M YEJIOBEKA U JIPyTUe
PKHBBIC OPTaHU3MBI.

Bun  camoctosiTenbHOM  paOOTHI:  HANKMCaHHE
pedepara; caMOCTOATEIILHOE HM3YYCHHUE JIUTEPATYPHI;
KOHCIICKTUPOBAHUE HCTOYHHKOB

Pedepar

12

Tema 3.6 Xumuss B ObITy. OOBsICHEHUE
XUMUYECKUX SBJICHUH, NMPOUCXOAALINX B MpPUPOJE,
OBITY M Ha IPOU3BO/ICTBE.

Bung CaMOCTOSATEIbHOM pa6OTBII HalTMCaHHuEC
pe(bepaTa; CaMOCTOATCIIBHOC HU3YUCHUC JIUTCPATYPHI,
KOHCIICKTUPOBAHNEC HCTOYHUKOB

Pedepat

13

Pazgen 4. Buosaorus.
Tema 4.1 Buojioruss — COBOKYNHOCTH HAyK O
’KUBOM npupoae. Meroabl HAYYHOI0 NMO3HAHUA B

ouosiornu. Ponp Ouonormu B (HOpMHUPOBAHUU

Pedepar




COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA
U PAKTUYECKOM ACATEIbHOCTH JIFOACH
Bun  camocrositTensHONM — pa0OThI:  HaIMMCaHHE

pedepara

14| Tema 4.2 Knerka. Kinerounas Teopus CTpOEHHS 3
OpPraHu3MOB. Pedepar

Bung  camocTosiTensHOW  pa®OTHI:  HamMCaHWe
pedeparta; camocToATENbHOE U3y4YEHHE JUTEPATYpPHI;
KOHCIIEKTUPOBAHUE UCTOYHUKOB

15| Tema 43 Opranusm. OCHOBHBIE CHOCOOBI P 4
[PA3MHOXCHHSI OPTraHU3MOB, CTaJIMM OHTOTEHE3a Ha edepar
MpUMepe YeoBeKa.

Bun  camocrositensHOW — paboOThl:  HalMCaHHE
pedepara; caMOCTOSATENILHOE HU3YYEHHE JIUTEPaTyphl;
KOHCIIEKTUPOBAHUE UCTOYHUKOB

16 | Tema 4.4 Bua. Tumoress MPOUCXOKIAECHUS KU3HU 2
Ha 3emue. JlokaszaTenbCcTBa POJICTBA 4YEIOBEKa U Pedepar
MJIEKOITHUTAIOIINX, 0O0IIHOCTH U PaBEHCTBO
YEIIOBEUYECKUX pac

Bux  camocrosiTenpHOW ~— paboOTHI:  HaNMCaHUE
pedepara; caMOCTOSITEIbHOE U3y4eHHUE JUTEepaTyphl;
KOHCIIEKTUPOBAHUE UCTOUYHUKOB

17| Tema 45 Dxocucrembl. 3HaHHE OCHOBHBIX 2
DKOJIOTHYECKHX DAKTOPOB W MX BJMSHHS HA opra- | | CCTHPOBAHHE
HU3MBL.  3HaHWE  OTJIIMYUTEIBHBIX  IPH3HAKOB
MCKYCCTBEHHBIX  COOOIIECTB —  arpodKOCHUCTEM.
PKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe

BI/II[ CaMOCTOSATEIBHOMN pa60TbI: HoAroToBKa K
TCCTUPOBAHUIO

18 | MoaroroBka HHIMBHIYAJIbHOI0 MPOEKTA

Hroro 49

3. POPMA ITIPOMEXYTOYHOM ATTECTAIIMA
1 cemecTp - KOHTpOJIbHAs paboTa
2 cemecTp — AudpepeHInPOBAHHBIN 3a4€T, UHAWBUIYAIbHBINA TIPOEKT

4. YYEBHO-METOAUYECKOE U HUH®OPMAIIMOHHOE OBECIIEYEHHE
JAUCHUIIINHBI
4.1. Pexomenayemas qureparypa
4.1.1. OcHoBHas JIMTEpaTYypa:
1. Xapuenko, JI.LH. CoBpeMeHHasi KOHIIENIIHs ecTecTBO3HaHus: Kypc nekuuii / JI.H. Xapuenko. -
M.; bepaun: Qupekr-Menua, 2016. - 329 c.: un. - bubnuorp.: ¢. 302-307. - ISBN 978-5-4475-
4817-9; To xe [DnexTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 55C
2. Topocsn, B.I'. Konuenimu coBpeMeHHOTO eCTeCTBO3HAHUS : yuebHoe mocodue / B.I.
TopocsH. - M.; bepnun: upext-Menua, 2016. - 282 c. - bubnuorp.: c. 266-270. - ISBN 978-5-
4475-2561-3; To xe [DnexTpoHHbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=363008;
3.CraponyoueB B.A. EcrectBo3nanue. CoBpeMeHHbIE KOHIENUMH [DIEKTPOHHBIH pecypc]:
yuebnoe mocodbue mia CIIO / B.A. CrapoayOueB. — ODJIEKTpOH. TEKCTOBBIE TaHHbIE. —



http://biblioclub.ru/index.php?page=book&id=375323
http://biblioclub.ru/index.php?page=book&id=363008

Caparos: Ilpodobpazosanue, 2017. — 332 c. — 978-5-4488-0014-6. — Pexum nmoctyna:
http://www.iprbookshop.ru/66386.html

4.1.2. JlonoJHUTEJIbHASA JINTEpaTypa:

1. MamkoBa C.B. EcrectBo3nanue (boranmka. 3oonorus) [DnekTpoHHBIN pecypc]: ydeOHOe
noco6ue / C.B. Mamkosa, E.W. Pynasnckas. — DIeKTpoH. TeKCcToBbIE JaHHBIe. — (CapaToB:
BysoBckoe oOpaszoBanme, 2016. — 134 c¢. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/29301.htm

2. Pei6anos, JI.b. KoHmenuy cOBpeMEHHOTO €CTECTBO3HAHHUS | YUeOHOEe mocooue /

JL.B. Pei6anos, A.Il. Cagoxun. - M.: FOuutu-/lana, 2016. - 415 c. - ISBN 978-5-238-01688-7;
3.UxonnukoBa, H.M. Konnemuu coBpeMeHHOTO ecTecTBO3HaHHS: ydyeOHoe mocobue / H.U.
Hkonnukosa. - M.: FOuutu-lana, 2016. - 287 c¢. - ISBN 978-5-238-01421-0;

4.1.3. Metoauueckasi Jiureparypa:
1. Metomyeckue yka3aHus JUIsl IPAaKTUYECKUX 3aHITHI.
2. MeTomuieckre yKa3aHus ISl CAMOCTOSTeITLHBIX 3aHSITHH.

4.1.4. UuTepHeT-pecypcehl:

www.elementy.ru — caiit «37eMeHTBI OOJIBIION HAYKH. DHIIUKIOEIN
http://ru.wikipedia.org/wiki - MatepueT-3HIMKIONEANS testpilot.
http://www.nkj.ru — caiit sxypaana «Hayka u sKu3Hb».
http://www.znanie-sila.su — caiit xypHana «3HaHUE — CHIIa».
http:/technicamolodezhi.ru — caiit s ypHana « TeXHUKa — MOJIOICHKID).
http://www.popmech.ru — caiit xypuana «I[lomynspHas MeXaHHUKa.

. http://ihst.ru — caiit MHCcTHTYTa MCTOpUH ecTECTBO3HAHUS W TexHuku um. C.U.
Basunosa PAH (MUET PAH)

8.  http:/ivivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bomnpocsl
HUCTOPHHU €CTECCTBO3HAHUSA N TCXHUKU.

9. http://naturalscience.ru — caiit «EcrecTBo3Hanue. CIPaBOYHUK €CTECTBEHHBIX HAYK.

NoookwhE

4.2. IlporpaMMHOe o0ecrieyeHue:

. Microsoft Windows IIpodeccuonanpnas — (JoroBop Ne 01-sa/13 ot 25.02.2013.).
beccpounas nunensus. [{ata okoHuanus cpoka moanepkku (oonosmenus) 10.01.2023r.

. Microsoft Office Standard 2013— (J{loroBop Ne 01-3a/13 ot 25.02.2013.). Beccpounast
nuneH3us. Jlara okoHuaHus cpoka nouepkku (ooHoBneHus) 11.04.2023 r.

4.3. MatepuajibHO-TeXHHYECKOe o0ecredeHne TUCIHTIITHHbBI
AynuTtopus Ui IPOBEICHUS JIGKIIMOHHBIX U MPAKTUYECKUX 3aHATUN
[TapThl, cTyNbA, JOCKa, HATJSAHBIE TOCOOUS
MynbsTUMeauiiHOe 000pyI0BaHUE:
e Kowmmetotep B coope B coctaBe Pentium G620\4096\500\DVD-RWGT- 1.
e Cron MyabTUMEIUNUHBIN- 11T
e IIpoexrop Epson EB-X12+ notonounoe kpennenue- 1 mr
e DkpaH HacteHHbIN ScreenMedia Goldview-11T.

5. KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHUSI YYUEBHOM
TUCIHUATLITAHBI
KOHTpOHL U OICHKa PE3YJIbTATOB OCBOCHMUIA y‘{C6HOI>'I JAUCHUIUIMHBL  OCYIICCTBIISICTCH
npenoaaBaTejicM B IIPOHCCCC MPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI, TCCTUPOBAHHA, a TAKXKC
BBITTIOJIHCHU S 06y‘IaIOIJ_II/IMI/IC}I pe(l)epaTOB, WHAUBUAYAJIIBHBIX ITPOCKTOB, KOHTPOJIbLHBIX pa60T.


http://www.iprbookshop.ru/66386.html
http://www.iprbookshop.ru/29301.htm
http://www.elementy.ru/
http://ru.wikipedia.org/wiki/
http://www.nkj.ru/
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PesynbTaTsl 00yyeHus
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHMA)

DopMbI U METO/IbI
KOHTPOJISl U OIleHKH
pe3yJ1bTaToB
00yueHus

Ilepeyenn
MOATBEPK
JAaeMbIX
KOMIIEeTEH
197071

B pesynbrare ocBoeHus Y4EOHOM TUCHUTIIMHBI
00yJaronIuiics JT0KEH 3HATD!
® CMBICJ TMOHATHH: ECTECTBEHHOHAYYHbId METOJ
TTO3HAHMS, AIIEKTPOMArHUTHOE noJie,
AJIEKTPOMArHUTHBIE  BOJIHBI,  KBAaHT,  OJBOJIIOIUS
Bcenennoii, Oousbmioit B3pbiB, CoJiHEYHAsT CHUCTEMA,
raJlaKTUKa, TMEPUOJUUYCCKUN 3aKOH, XUMHUYECKasi CBS3b,
XUMUYECKash  PEakius, MaKpOMOJIeKynaa,  OeJoK,
Karaiau3aTop, (GepMeHT, KieTka, auddepeHunanus
kinerok, JIHK, Bupyc, Ouomoruueckas >BOIOIMS,
OropazHooOpa3ue, OpraHu3M, MOMYJISIIUS, IKOCUCTEMA,
o6uocdepa, SHTPOIMHS, CAMOOPTaHU3AITHUS;
e BKJAJ BeJMKHMX Y4YeHbIX B (opmupoBaHue
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MUPA;

B pesynbpTaTe ocBOeHUs yueOHOM AUCITUTUIMHBI
00yJaroIIUIiCs JOJDKEH YMeTh:

® NPUBOIUTL TPHUMEPHI IKCHEPUMEHTOB H(WJIN)

Ha0JII0/IeHU, 000CHOBBLIBAIOIIMX: aTOMHO-
MOJIEKYJIIPHOE CTPOCHHE BEIIECTBa, CYIIECTBOBAHUE
ANIEKTPOMArHUTHOTO OJISt 51 B3aUMOCBS3b

ANEKTPUYECKOTO M MAarHUTHOTO TMOJIE€H, BOJHOBBIE U
KOPIYCKYJIIpHbIE CBONCTBAa CBETa, HEOOPaTUMOCTD
TETIOBBIX IIPOLIECCOB, pa3beranue TaJaKTHUK,
3aBUCHMOCTh  CBOMCTB  BEIIECTBA OT CTPYKTYphI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON PEaKIuu
OT TEMIIEPATYPHI U KATAJIU3aTOPOB, KJIETOYHOE CTPOEHUE
KUBBIX opranu3moB, posb JHK kak HocuTens
HACJIEICTBEHHON HWH(OpPMAalUK, 3BOJIOLUIO KUBOI
MPUPOJIbI, IMPEBPALICHUS HSHEPIUM U BEPOSITHOCTHBIN
XapakTep MpPOILECCOB B KUBOM M HEXHUBOU NpUPOIE,
B3aMMOCBSI3b KOMIIOHEHTOB  3KOCUCTEMBI, BIIHMSHUE
JESATEIbHOCTH YEJIOBEKA Ha SKOCUCTEMBI;

e O0BSACHATH NPHKJIAJHOE 3HAYeHHEe BAaKHEHIIMX
AOCTHKEHMHA B 00J1aCTHM eCTeCTBEHHbIX HayK JUIS:
pa3BUTHUSL PHEPreTUKH, TPAHCIOPTAa U CPEACTB CBS3H,
MOJIYYEHUS] CUHTETUYECKUX MAaTE€pPUaATIOB C 3a/laHHBIMU
CBOMCTBaMH, CO3JaHHsI OWMOTEXHOJOTHH, JIEUeHUs
MH(DEKIMOHHBIX 3a00JIeBaHUii, OXpaHbl OKpYKaroIen
Cpelibl;

e BBIIBUIaTh THNOTE3bl W MNpeAIaratb MyTH HX
NPOBEPKH, AeJIaTh BbIBO/IbI Ha OCHOBE
AKCIIEPUMEHTANIbHBIX JIAHHBIX, MPEJICTABICHHBIX B BUJIE
rpaduka, TaOIUIIBI UITU TUATPAMMBI;

e paloTaThb ¢ eCTECTBEHHO-HAY4YHOIl MH(pOpManmei,
cojepxamieiics B coobmenusax CMU, wunTepHer -
pecypcax, Hay4HO-TOMYJISIPHOW JIUTEpaType: BIIAJIETh

KonTponsnast  pabora
pedepar,
TECTUPOBAHUE,
VHIUBU Ty AJIbHBII
POEKT




METOJaMU IIOMCKA, BBIJEIATH CMBICIOBYIO OCHOBY U
OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;
HCNO0Jb30BATh NMPUOOPEeTEeHHbIE 3HAHUS W YMEHHUS B
NPAKTUYECKON [esiTeJIbHOCTH W TOBCEIHEBHOI
JKM3HHU JUIS:

® OLEHKM BIMSHMS  HAa  OpPraHu3M  4eJOBEKa
AJIEKTPOMAarHUTHBIX BOJIH u paauoOaKTUBHBIX
W3JIy4CHHU;

® SHEprocOepeKeHUs;

e 0€30MaCHOTO  HUCIOJIb30BAaHUS  MAaTepUalloB U
XUMHUYECKUX BEIIECTB B OBITY;

e npodUIaKTUKM  HMH(QEKIMOHHBIX  3a00JIeBaHUH,
HUKOTMHOBOW,  aQJKOTOJIBHOM W HApPKOTHUYECKOMU
3aBUCHUMOCTEIA;

® OCO3HAaHHBIX JIMYHBIX JICUCTBHM 1O  OXpaHe
OKpYKarolEen CpeJibl.
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