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1. TIACTIOPT ITPOI' PAMMBI YUEBHOM JTUCIIUTTIVHBI



ECTECTBO3HAHUE

1.1. O6snacTh NpUMeEHEHHs MPOrPAMMBI
[Iporpamma  ydeOHOW  aucuumianHbl  EcTecTBO3HaHWME — ABNSETCS  YacThbl0  OCHOBHOM
npodeccnoHaIbHON 0Opa3oBarenbHON TmporpamMMmbl B cooTBercTBUM ¢ DI'OC CIIO mo
cnenuanbHocTd CIIO 38.02.01 DxoHOMUKA U OyXTalnTepCKUi y4eT (110 OTpacisM).
1.2. Mecto y4eOHOIi IUCHMILUIMHBI B CTPYKType 00pa3oBaTe/IbHOI INPOrpamMmbI:
TMCUMUIUIAHA SIBJISIETCS] 0a30BOM JUCIMILTMHON 00111e00pa30BaTeIbHOM MOJATOTOBKH U M3y4acTcst
B 1,2 cemecTpax
1.3. Hean m 3axaum y4yeOHOHl IMCHUILIMHBI — TPe0OBAaHMA K pe3yJbTaTaM OCBOCHHA
y4eOHOii THCIUTIIMHBI.

B pesynbTaTe ocBoeHUs y4eOHOM NUCIMIUIMHBI O0YYaIOIUNACS TOJKEH 3HATh!
® CMBICJ MOHATHIl: ECTECTBEHHOHAYYHBIH METOJ TIO3HAHMS, D3JCKTPOMAarHUTHOE TIOJIE,
AIIEKTPOMArHUTHBIE BOJIHBI, KBAaHT, SBOJIONUS BceneHHoi, Oomnbimoil B3peB, CoHEYHas
cHcTeMa, TaJaKTUKa, TEePHOAMYECKH 3aKOH, XUMHUYECKas CBs3b, XUMHUYECKas peakIus,
MaKpoMoOJieKysia, Oelok, KaramuzaTtop, (epmeHt, kietka, auddepeHumnanus kierok, JHK,
BHpYC, OHOJIOTHYECKas HBOJIONUSA, OWopazHooOpaszuwe, OpraHWU3M, MOMYJISAIUA, DKOCHUCTEMA,
ounocdepa, SHTPOIHS, CAMOOPTaHU3AITHUS;
e BKJAJ BeJMKHX YYeHBIX B (pOpMHUpOBaHHE COBPEMEHHOHW €CTECTBEHHO-HAYYHON KapTHHBI
MUDpa;

B pesynbpTaTe ocBoeHUS yIeOHOW MUCIMILIMHBI OOYYAIOIIHICS JOJIKEH YMETh:

® NPUBOAUTH MNPUMeEPbl 3KCIEPUMEHTOB HM(WIN) HAOJM0JeHUd, O000CHOBBHIBAIOIIUX:
ATOMHO-MOJIEKYJIIDHOE CTPOCHHME BEMIECTBA, CYIIECTBOBAHUE SJIECKTPOMArHUTHOTO TOJS U
B3aMMOCBSI3b 3JIEKTPHUYECKOTO M MAarHUTHOIO TOJI€H, BOJHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPATUMOCTh TEIUIOBBIX IPOIECCOB, pa3beraHne TaJaKTHK, 3aBUCUMOCTH CBOWMCTB
BEIIECTBA OT CTPYKTYPbl MOJIEKYJ, 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKIUH OT
TeMIepaTypbl M KaTaJlu3aToOpOB, KJIETOYHOE CTPOCHUE JKUBBIX OpraHu3MoB, poiab JJHK kak
HOCHUTEJISl HACJICACTBEHHOW MHGOPMAIIMH, SBOJIIOHIO KUBOW MPHUPOJIBI, IPEBPAICHUS YHEPTUN
U BEPOATHOCTHBIM XapakTep IPOIECCOB B KUBOW U HEKUBOW NPHUPOJIC, B3aUMOCBSI3b
KOMITOHEHTOB SKOCHCTEMBI, BIUSIHHE JICITECIILHOCTH YeJIOBeKa Ha DKOCHCTEMBI;

e O0BSICHATH NMPUKJIAJHOE 3HAYEHHE BAKHEHIIUX JTOCTHKEHUI B 00JIaCTH eCTeCTBEHHBIX
HAYK JUIA: Pa3BUTHUS DHEPreTHKU, TPAHCIOPTa U CPEACTB CBS3H, MOJYYECHHS CHHTETHYECKUX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMH, CO3JIaHUS OMOTEXHOJIOTHH, JICUeHUS WHOEKIIMOHHBIX
3a00JIeBaHUI, OXPaHbI OKPYXKAIOIIEH CPE/Ibl;

e BBIIBUI'aTh THIIOTE3bl M MNpelIararb IMyTH UX NMPOBEPKH, Je1aTh BBIBOAbI HA OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, PEJCTABICHHBIX B BHJIC IpaduKa, TAOIHIIBl WM JUArPaMMBI;

e pa0oTaTh C eCTECTBEHHO - HAY4YHOII nH(opMauueii, coaepxaieiics B coobmenusx CMU,
MHTEPHET - pecypcax, HaydHO-TIOMYJISIPHOM JIuTepaType: BJIAJETh METOAAMH IIOMCKA, BBIIEIATH
CMBICTIOBYIO OCHOBY M OLIEHUBATh JIOCTOBEPHOCTH MH(POPMAIUY;

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

® OIEHKHM BIIMSAHUS HAa OpPraHU3M YEJOBEKA JJIIEKTPOMArHUTHBIX BOJH M PaJUOAKTUBHBIX
U3IIy4CHHUI;

e HSHeprocOepeKeHHS;

e (e30MMacHOTO HCIOIH30BAHUS MAaTEPHAIOB M XUMUUECKUX BEIIECTB B OBITY;

¢ TpoUITAKTUKN WH(EKIIMOHHBIX 3200I€BaHI, HUKOTUHOBOM, AJIKOTOJIBHOM U HAPKOTUYECKOM
3aBHCHUMOCTEI;

® OCO3HAHHBIX JUYHBIX ACUCTBUHN MO OXpaHE OKPYKAIOIIEH CpeIbl.

2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCITATLIAHBI



OO0mast TpyI0eMKOCTh IUCIUTIINHBI COCTABIISET:

110 akaieMHUYECKHX YaCOB, U3 HHUX:

110 akameMHUECKUX YacOB — ayJUTOPHBIC 3aHSATHSL.

2.1. Y4yeOHO-TeMATHYECKUIl MJIAH Y4eOHOH TUCHUTITHHBI

Buabl yueoHoii

padoTkI,
BKJIIOYasi DopmbI
CaMOCTOSTEIbLHYI0 TEKyHIET'o
padoTy CTy/1eHTOB KOHTPOJIA
HaumeHnoBanue pas3jaeaos, TeM = 1 TPYL0EMKOCTD yenepaemoctu
Ne Sroil 9 6 uacax (no pazoenam
n/n yreonou Z OUCYUnIUHbL)
AUCHUTLTAHBI &) o 2 ®opma
4 =
= é E S 3 | 1mpoMeKyTouHOi
% = = g & 5 aTTecTalMu
= 288 & (no cemecmpam)
e <
SRS
Pa3znen 1. ®usuka 1 Tecruposanie,
20 6 pedepar
1 | Tema 1.1 MexaHuka. 1 4
2 Tema 1.2 OCHOBBI MOJEKYISIPHOU 1 4
(bYBUKH U TEPMOTUHAMUKH. 4
3 Tema 1.3 OcHOBBI 1 4
AJIEKTPOAUHAMUKH.
4 Tema 1.4 KonebaHusi W BOJHBL 1 5
DJIeMEHTHI KBAaHTOBOM (PH3UKH 4
5 Tema 1.5 Bcenennas u ee »3BoJIIO- 1
1S 4
TectupoBanue,
Pa3[[e.]1 2. Xumus. 1 KOHTPOJIbHAS
OO0uiasi 1 Heopranu4veckasi XuMHmsl. 14 12 pabota
Tema 2.1 O0mas u
HEOpraHu4ecKas XUMHUSI. 4
6 OcHOBHBIE TIOHATHUSA U 3aKOHBI 1 2
XUMHH
Tema 2.2 Ilepuoawdeckuii 3aK0H U
[Tepuoanueckas cuctema
7| Xummueckux  3meMeHTOB P 1 4 4
MenpneneeBa. CTpoeHue BeniecTBa
Tema 2.3 Bona. PacTBopbl.
8 XUMUYECKUE peaKluu 1 4 2
Tema 2.4 Knaccudukanus
9 HEOPraHU4eCKUX COCTUHEHUN U UX | 1 4
CBOMCTBA. MeTailibl 1 HEMETAJLIIbI
Hroro 3a 1 cem. KonTpoubHasn
34 18 padora
Pazgen 3. Xumusi. 2 KoHTposbHast




Oprannyeckasi Xumus. 24 16 pabota, pedepar
Tema 3.1 OcHOBHbIE TOHSTHUS
10 [OpraHMY4ecKOM XUMHM M TEOpHs | 2 4 2
CTPOEHUS OPTAaHUYCCKUX COCTMHEHUN
Tema 3.2 VYrieBomopoasl U HX
11 [IPUPOTHBIC HCTOYHUKH 2 4 2
Tema 3.3 Kucnopoaconepxamue
12 OPraHU4YECKUE COEAMHEHUS 2 4 2
Tema 3.4 Azotcoaeprkamiue
13 |opranuveckuie COeIMHCHUS. 2 4 4
[Tomumepsl
14 Tema 3.5 Xwumwus v Ku3Hb. XUMHUS 5 5
M1 OPTaHN3M YeJIOBEKa 4
15 | Tema 3.6 Xumwus B ObITy 2 4 4
Pa3nea 4. buoJjiorus. 5 TectupoBanue,
12 6 pedepar
Tema 4.1 buomorus —
16 COBOKYIHOCTb HayK o KUBOUN
rpupoie. MeToapl Hay4HOTO
IMO3HAHUS B OMOJIOTUH 2 2 2
17 | Tema 4.2 Knerka 2 2 2
18 | Tema 4.3 Opranuzm 2 2
19 | Tema 4.4 Bun 2 2
20 | Tema 4.5 DxocucTembl 2 4 2
Hroro 3a 2 cem. JAundPepenuupo-
36 BAaHHBII 324eT,
22 HHANBUIYATbHBII
MPOEKT
HUTOI'O: 70 40 KonTtpoabHasn
padora,
auddepenunpo-
BaHHbII 3a4eT,
UHIMBHUAYAIbHBIH
MPOEKT
2.2. HanmeHoBaHHe M KPaTKoe Co/iepKaHue JIeKIMii
HUcnonb3oBanue
No | HaMMeHOBaHHE Pa3/e/IOB H TeM y4eOHOi AHCUMILIHHEI, HX AKTHUBHBIX U Yackr
KpaTKoe co/iep:Kanue HHTEPAKTUBHBIX
Gopm
1 neKiusi-oecena

Pa3pen 1. ®usuka.

Tema 1.1 Mexanuka.

1. [IpuBenenue MpUMEPOB BIMSHUS OTKPBHITUN B (DU3HKE Ha
Mporpecc B TEXHUKE M TEXHOJOIMU MPOU3BOJICTBA.
O3HaKOMJIEHHE CO CIIOCOOAMH OINMCAHHS MEXaHHUYECKOTO
JIBMJKEHH S, OCHOBHOM 3a7auel MEXaHUKH.

2. V3yyeHne OCHOBHBIX (PU3UYECKHX BETUYMH KUHEMATHKU:
nepeMeneHus, CKOpOCTH, yckopeHus. [loHumMaHue cmbicia
Takux (U3MYECKUX MOJIENe, Kak MarephalbHas TOYKa,
WHEeplIHUaIbHas CUCTEMa OTCYETA.




Tema 1.2 OcHoBBbI MoOJIeKyJasipHON (QU3UKH H
TEePMOAUHAMMKH.

1. ®opMynupoBaHHE OCHOBHBIX MOJIOKEHUH MOJIEKYJISPHO-
KUHETUUYECKOU TCOPUH.

2. ®opMynUpOBaHHWE OCHOBHBIX IOJIOKEHUI MOJIEKYISPHO-
KUHETHUYECKON TEOPHH.

Tema 1.3 OcCHOBBI 3JIEKTPOAMHAMHKH.

1. Brraucnenue CHII B3aHUMOJICHCTBUS TOYEYHBIX
BIEKTPUYECKUX 3apsa0B. N3mepenne MOIITHOCTH
3JIEKTPHUUECKOTO TOKA.

2. HaOmoienne NeiCTBUST MAarHUTHOTO TTOJISI HA TIPOBOJIHUK C
TOKOM, KAPTHHOK MAarHUTHBIX HOJIEH.

Tema 1.4 Koaedanuss ¥ BOJHBI. JjJeMeHTbl KBAHTOBOM
buzukn.

1. 3aBucumMocTh mepuoja KoJeOaHWH MaTeMaTUYECKOTO
MasiTHUKa OT €ro JUIMHBI, MacChl M aMIUIUTYIbl KOJIeOaHUH.
KBaHTOBBIC CBOMCTBA CBETA.

2. ®u3nKa aTOMHOTO spa U 3JIEMEHTAPHBIX YaCTHUIT

Tema 1.5 Bcesnennasi u ee 3BOJIIOLMS.
1. CtpoeHue u pazsutue BceneHHOMN.
2. [Tpoucxoxaenne COTHEYHON CHCTEMBI

JICKIIUA-
BU3yaJI3anus

Paznen 2. Xumusi. OOmass ¥ HeOPraHM4yecKast XUMM.
Tema 2.1 OO6masi u Heopranuyeckasi xumusi. OCHOBHbIE
MOHSITUS U 3aKOHBI XMMMH.

1. XapakrepucTuka XUMHUU KaKk MPOU3BOAUTEIHHOW CHIIbI
obuecTBa. BakHelrie XuMU4eCcKre MOHATHS.

2. ®opMynupoBaHHe 3aKOHOB COXPAaHEHUS! MacChl BELECTB U
MTOCTOSIHCTBA COCTaBa BEIIECTB.

Tema 2.2 Ilepuoauveckuii 3axkon u Ilepuoguyeckasi
cucrteMa xuMuuyeckux 3jaemeHToB JI. M. MenpaeneeBa.
CrtpoeHue BemecTBa.

1. PackpeiTHe (PHU3UYECKOTO CMBICIa HOMEPOB 3JIEMEHTA,
nepuoaa, rpymnmbl [lepuogudyeckoit TaOMMIBI XUMHYECKHX
anemenToB JI. . Menaeneena.

2. VYcraHoBieHHe 3aBUCMMOCTH  CBOMCTB  XHMHYECKHX
BCHICCTB OT CTPOCHHUA aTOMOB O6p213y}OH_II/IX X XHUMHUYCCKHUX
3JICMCHTOB.

Tema 2.3 Boaa. PacTtBopbl. XuMHuYecKHe peaKkiu.

1. Boga kak cnaOblii aM(OTEPHBIA JJICKTPOJUT, HOHHOE
MIPOU3BEICHUE BOJIbI, BOJOPOIHBIN noKasareb,
uHauKaTophl. KOoHIIEHTpalus pacTBOPOB.

2. @opMynUpOBaHHE OCHOBHBIX IOJIO)KEHHUH TEOpHH
IEKTPOJIUTUYECKON JMCCOLINAINH. Knaccudukanms
XUMUYECKHUX peaKIHii.

Tema 2.4 Knaccnpukanusi HeOpraHm4ecKux coeJuHeHu i
U UX cBOMCcTBa. MeTa/uibl 1 HeMeTaLIbl. XapaKTepruCcTHUKa
B CBETE TEOPUU AIIEKTPOJUTUUYECKON NHUCCOLUALUU CBOICTB
OCHOBHEBIX KJIaCcCOB HEOPraHUYECKHUX COCIMHEHHH.
OcHOBHBIE CBOMCTBA METAJJIOB 1 HEMETAJLIOB.




10

Paznea 3. Xumus. Oprannyeckasi XuMHs.

Tema 3.1 OcHOBHbIE NMOHATUS OPraHUYECKOW XUMHUHM H
TeOpHUs CTPOCHUS] OPraHMYEeCKUX COeIMHEHHH.

1. @opmynupoBaHHE OCHOBHBIX IOJIOKEHUH  TEOpUHU
XMMHUYECKOTO  CTPOCHMS OPraHUYECKUX COCOUHEHUH U
XapaKTepUCTUKA B CBETE ATOM TEOPHUH CBOWMCTB Ba)KHEWIIMX
IpeACTaBUTENEN OCHOBHBIX  KJIAaCCOB OPraHUYeCKUX
COCIMHEHU M.

2. @opmynHpOBaHHWE OCHOBHBIX TIOJIOKEHUH  TeopHu
XMMHUYECKOTO  CTPOCHMS OPraHUYECKUX COCOVUHEHUH U
XapaKTepUCTUKA B CBETE ATOM TEOPHUH CBOMCTB BaXKHEWIIMX
MpeACTaBUTENEHN OCHOBHBIX  KJIaCCOB OPraHNYeCKUX
COCIMHEHU M.

JICKIIUA-
BU3YyaJI3allus

11

Tema 3.2 Yri1eBoA0pPOabI M X NPUPOIHBIE HUCTOYHUKH.

1. TlpenenvHble W HENpeneNbHBIE YIIEBOAOPOAbL. M3omepusi.
Homenknarypa. Xumuueckue. [lonyuenue.

2.IlpupoHble WCTOYHWKH YTJIEBOJOPOJIOB W CIIOCOOBI HX
nepepaboTKHU.

12

Tema 3.3 Kucnopoacoaep:xkamme opraHuvecKue
COCIUHCHMUS.

1.0nucanne cocTaBa U CBOMCTB BOKHEUITUX MPEACTaBUTEICH

OpraHMYECKUX COEIMHEHMI: METaHOJIa U 3TaHOja, CIOXKHBIX
P(UPOB, KUPOB, MbUI, KapOOHOBBIX KHUCIOT, MOHOCAXapHIOB
(TJIIOKO3BI),  aUCaXapuioB  (caxapo3bl),  IOJUCAXapUJIOB
(Kpaxmasia ¥ 1eJUTFOI03bI).

2.0mnucaHue cocTaBa M CBOMCTB BaKHEHUINIMX MPEICTABUTEICH

OpraHUYeCKUX COCIUHEHHI: METaHOJIa W 3TaHOJa, CIOKHBIX
PGUPOB, KUPOB, MbLI, KapOOHOBBIX KHCJIOT, MOHOCAXapuioOB
(TJIIOKO3bI),  aUcaxapuloB  (caxaposbl),  IOJUCAXapHJIOB
(Kpaxmasia U EeJUTFOIO03bI).

13

Tema 3.4 A3zoTcoaep:kaiiue OpraHMYecKHe COeTMHEHHS.
IosmmMmephbI.

1.0mucanne cocTaBa U CBOMCTB Ba)KHEHMIIIHX HpeI[CTaBHTCHeﬁ
OPraHu4CCKUX COCJIMHEHUH AMHUHOKHCJIOT, 66HKOB,
MCKYCCTBCHHBIX U CUHTCTUYCCKHUX ITOJIUMCPOB.

2.0nucaHue cocraBa M CBOKMCTB Ba)KHEHMIIINX HpeI[CTaBHTCHeﬁ
OPraHu4CCKUX COGﬂHHeHHﬁZ AMHUHOKMHMCJIOT, 6CJ'IKOB,
MCKYCCTBCHHBIX U CUHTCTUYCCKUX ITOJIUMCPOB

14

Tema 3.5 Xumus U ku3Hb. XUMHUS ¥ OPraHU3M 4YeJI0BeKA.
1.Cobnrogenne  mpaBWJI  DKOJIOTHYECKH  I'PaMOTHOTO
[OBEACHUS B OKPYKAIOLIEH Cpelie.

2. O1eHKa BIMSHUS XMMUYECKOTO 3arpsi3HEHUS OKpYXKaroIein
Cpezbl Ha OpraHKU3M YeJIOBEKa U JIpYTrue >KUBbIE OPraHU3MBI.

15

Tema 3.6 Xumus B ObITY.

1. OObsicHEHHE XUMUYECKUX SIBICHUN, TMPOUCXOJSIIINX B
Mpupoe, OBITY U Ha MPOU3BOJICTBE.

2. OObscHEeHHE XMMHUYECKUX SIBICHHUI, NPOUCXOAANIUX B




pupoje, OBITY U Ha IPOU3BOJICTBE.

16 | Paznen 4. Buosorus.

Tema 4.1 buoJOrusi — COBOKYNHOCTb HAYK O KHUBOM
npupoje. Meroabl HAy4YHOr0 IO3HAHUSA B OMOJIOTHH.
3HAKOMCTBO C OOBEKTaMHU M3ydeHHs] OMOJOoruH. BeisBieHue 2
poiu Ouonorun B GOpMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-
HAay4HOW KapTHHBl MHUpa M IPAKTHYECKOW JEATEIbHOCTH
aroniedl.  3HAKOMCTBO C OOBEKTaMU M3y4eHHs OHOJIOTHH.
BrisiBnienue ponu O6uosioruu B GOPMUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAy4YHOM KapTUHbl MHpa M IPaKTUYECKOU
JESTEIbHOCTH JIFOJIEH.

17 | Tema 4.2 Knerka.

3HAKOMCTBO C KIJIETOUYHON Teopuel CTPOEHHUS OpPraHU3MOB. 2
[lomydeHne TpEeACTaBICHUS O POJM  OPraHUYECKUX U
HEOPraHUYECKUX BEIIECTB B KIIETKE. 3HAHHE CTPOCHHS KIIETOK
Mo pe3yinbTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM. YMEHHE
CpaBHHUBATb CTPOCHHUE KIICTOK paCTeHI/Iﬁ N JXUBOTHBIX IIO
TOTOBBIM MUKpOIIpenapaTam

18 | Tema 4.3 Opranmsm. MYJTBTHMETHATIEK
oy

3HaHHE OCHOBHBIX CIOCOOOB pa3MHOKEHHSI OPraHu3MOB, 2
CTaJWii OHTOT€HE3a Ha TMpUMEpEe 4YesoOBeKa. 3HAHWE TMPUYHH,
BBI3BIBAIOIUX HAPYIICHUS B Pa3BUTHH OPTaHU3MOB. YMEHHE
[MOJIb30BAThCSl T€HETUYECKOW TEPMHUHOJIOTHEN M CHMBOJIMKOM,
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 W OLCHHMBATH PA3JIMYHBIC T'MIIOTE3BI 2
MPOUCXOXKACHUA JKU3HU HaA 3emie. YmeHue IMPOBOJAUTD
OIMMCaHHe oco0el OJHOro BHIa IIO MOp(l)OJ'IOFI/I‘IeCKOMy
KPUTCPHUIO. VYmenune AOKa3bIBaTb pOACTBO YCJIOBEKa H
MJICKOITUTAIOIIUX, O6IJ.[HOCTB " PAaBCHCTBO YCJIOBCUYCCKUX pacC

20 | Tema 4.5 DKocucTEMBDI.

1.3HaHKE OCHOBHBIX JKOJOTMYECKHX (1)aKTOpOB H UX BJIIMAHUA 2
Ha OpraHUu3MblI. 3HaHue OTINYHUTCIIbHBIX IIPpHU3HAKOB
IMCKYCCTBCHHBIX COO6IJ_ICCTB — aI'POIKOCHUCTEM.

Z.HOHy‘IeHI/Ie npeacTaBjCHusaA O CXCMEC OKOCHCTCMBI Ha

2
npuMepe 6rocgepsl.
HTroro: 70
2.3. HammeHoBaHMe H KPATKoe coJepikaHue JadopaTopHbIX padoT
Lannwiii 6u0 pabomul He npedycmompeH y4eOHbIM HAAHOM
2.4.HaumeHOBaHHE H KPAaTKOe CO/Iep:KaHNe NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
No HaumeHoBaHue pa3/iejioB M TeM JMCUMIIMHBI, HX Hcnoab3oBanue | . o
B KpaTKoe co/iepKaHne AKTHUBHBIX H




HHTEPAKTUBHBIX
dopm

Pazpnen 1. @usuka.

Tema 1.2 OcHoOBbI MOJIeKYJSIpHOH  (GU3MKH W
TePMOJAMHAMMKH.

1.OkcnepuMeHTaIbHOE MCCIIEIOBAHNE TEIUIOBBIX CBOMCTB
BELIECTBA.

2.DKCTIEpUMEHTAILHOE HCCIICZIOBAHNE TEIUIOBBIX CBOWCTB
BELIECTBA.

peleHue
Pa3HOYPOBHEBBIX U
poOJIEMHBIX 3aJa4

Tema 1. 4 Kosedanusi 1 BOJHBI. DjJleMeHTbI KBAHTOBOM
buzukn.

1. 3aBucumocTh mnepuoAa KoJieOaHMM MaTeMaTH4YeCKOIro
MasITHUKA OT €T0 JITHHBI, MACChl U aMIUIATY/bI KOJICOaHNH.
3Ha4YeHUs] CKOPOCTH PACIPOCTPAHEHUM 3BYKA B Pa3IMUHBIX
cpenax.

CemuHap-
00CyXIeHIE
MUCHMEHHBIX

pedepaToB

Paznen 2. Xumusa. OOmasi 1 HeopraHu4eckass XUMHS.
Tema 2.1 O6umas u Heopranuueckasi Xumusi. OCHOBHBIE
NMOHATHUS U 3aKOHbI XMMHH. PacyeTbl ¢ y4eToM 3aKOHOB
COXpaHEHUsT MacChl BEHIECTB M IIOCTOSTHCTBA COCTaBa
BEIIECTB.

Tema 2.2 Ilepuoauveckuii 3axkon u Ilepuoamueckas
cucreMa xumudeckux 3jemeHtoB JI. W. MenaeneeBa.
Crtpoenue BemecTna.

1. CrpoeHHe »5IEKTPOHHBIX O0OO0JIOYEK AaTOMOB 3JIEMEHTOB
MIEPBBIX TPEX MEPHOJOB. XaPAKTEPHUCTHUKA DJIEMEHTA U €ro
COCIMHEHU Ha OCHOBE TOJIOKEHHS B MEPUOJUYECKOMN
CHCTEME M CTPOCHHUSI aToMa.

2. VYCTaHOBJIEHHE 3aBHCUMOCTH CBOWMCTB XHMHYECKHX
BCHICCTB OT CTPOCHUA aTOMOB O6p33y10HlI/IX X XUMHUYCCKUX
JJICMCHTOB.

Tema 2.3 Bopga. PacrBopbl. XuUMHYeCKHE PeaKIHH.
Pacder KoHIIEHTpaIK PaCTBOPOB.

Tema 2.4 Kiaccupukanusi HeOPraHUYeCKUX CoeTHHe-
HAH ¥ WX cBoMcrBa. MeTa/ibl MW HEMETAJLIbI.
1. XapakTtepucTuka B CBETE€ TEOPHUHU DIICKTPOJUTHUYCCKOU
JUCCOITMAIIMN CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHUI.

2. OCHOBHBIE CBOMCTBA METAJUIOB M HEMETAIIJIOB.

Pazgen 3. Xumus. Opranndeckasi XuMusl.

Tema 3.1 OcHOBHbIC MOHATHS OPraHMYeCKOil XMMHM H
TEOpUs] CTPOCHUS] OPraHMYecKUX coelMHeHMH. Teopus
xumuueckoro  crpoenuss  A.M.bymiepoBa. I'omomnorus;
YIJIEPOAHBINA CKEJIET, CTPYKTypHas MW TNPOCTPAHCTBEHHAs
M30MepHsl, U30MEPbI U TOMOJIOTH.

Tema 3.2 YrieBoaopoasl U MX NPUPOAHbIE HCTOYHUKH.
[IpenenbHple W HENpeneNbHbIE  YIVIEBOJOPOABL M3omepus.
Homenknarypa. Xumudeckue ceoiictsa. [lomydenue.




Tema 3.3 Kuciaopoacoaep:kanme opraHuyeckKue
coenquHeHusi. CBoiicTBa  BaXXHEMIIMX  MpeACTaBUTENEH
OpraHMYECKUX COCAMHEHMI: METaHOJa U ITaHOJA, CIOMKHBIX
P(UPOB, KUPOB, MbLI, KAPOOHOBBIX KHCIOT, MOHOCAXapHI0B
(TJIIOKO3bI),  AMcaxapuaoB  (caxaposbl), IOJIHCaXapuI0B
(Kpaxmaiia u HeJTI0I03bl).

10

Tema 3.4 A3orcoaep:kaiie opraHuvecKkue coeIUHEHHS.
Iloumepsl.

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

2. CBoiicTBa UCKYCCTBEHHBIX U CHHTETHYECKHUX IIOJTUMEPOB

11

Tema 3.5 Xumus W Ku3Hb. XUMHS M OPraHu3M
yesioBeKa. [IpaBuia 3K0JIOrM4ecKy TpaMOTHOTO TOBEACHUS B
okpyxkatomied 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. XuMH4ecKue SBJICHUS B ObITY U Ha IPOU3BOJICTBE.

13

Paznen 4. buosaorus.
Tema 4.1 Buojiorusi — COBOKYNHOCTh HAYK O KUBOWM
npupoae. MeToabl HAYYHOr0 MO3HAHUA B OHOJIOTHM.
3HAKOMCTBO C  OOBEKTAMHU  HM3YyYCHHs]  OHOJIOTHH.
I'eneTnueckass TEPMHHOJIOTUS W CUMBOJIMKOM, pELICHUE
TeHEeTUYECKUX 3a/1ay.

CemuHnap-
00CyXIcHUE
MUCHbMEHHBIX
pedepaToB

14

Tema 4.2 Knerka. Kierounas Teopusi CTpOEHUS
opraHu3MoB. Poiib  OpraHMYeCKMX H  HEOPraHWYECKUX
BEIICCTB B KJICTKE. YMCHHE OIMCHIBATH MHKPOIIpEIapaThl
KJICTOK pPAcTCHHUH. YMCHHE CpaBHHBATh CTPOCHHE KIIETOK
[paCTEHU 1 )KMBOTHBIX 110 TOTOBBIM MHUKPOIIpEIapaTaMm.

15

Tema 45 Dkocucrembl. JlemoHCTpanust yMeHUs
[TOCTAHOBKH LeJen JIEATENBHOCTH, IJTAHHPOBAHKE
COOCTBEHHOH JEATEILHOCTH ISl JOCTHIKEHHUS ITOCTaBJICHHBIX
lesied, TMPENBUICHUS  BO3MOXKHBIX  PE3YJIbTAaTOB  ATHX
NMCHCTBHUI,  OpraHu3alldd  CaMOKOHTPOJIS U OIICHKH
MOJIy4CHHBIX pe3yibTaToB. OOydeHHE COOJIOJCHUIO MPABHI
MOBEACHUS B TMpHpPojAe, OEpekHOMY OTHOIICHHIO K
OMOJIOTHYECKUM O0BEKTaM (PAacTEHHSIM W JKUBOTHBIM M HUX
COOOIIeCTBAM) U UX OXpaHe

PCUICHUC
Pa3HOYPOBHCBBIX U
HpO6J'I€MHBIX 3aJa4

Hroro

40

2.5. Bujbl U cojiepxaHie cCaMOCTOSITEILHOI PpadoThl cTy1eHTa; (OPMbI KOHTPOJIS

Jannwiii 6u0 pabomul He npedycmompeH y4eOHbIM HAAHOM

3. POPMA IIPOMEXYTOYHOM ATTECTAIIUA
1 cemecTp - KOHTpoOJIbHAs paboTa
2 cemectp — auddepeHnpoBaHHbIN 3aU€T, NHAUBUIYAIbHBIM TPOEKT




4. YYEBHO-METOAUYECKOE U HUH®OPMAILHWOHHOE OBECIHEYEHUE
JUCHUIIJIMHBI
4.1. Pexomenayemasi iureparypa
4.1.1. OcHoBHas JIMTEpaTypa:
1. Xapuenko, JI.H. CoBpemeHHas KoHIENIUs ecTecTBO3HaHU: Kypc nekuuii / JIL.H. Xapuenko. -
M.; Bepnun: upekr-Menua, 2016. - 329 c.: un. - bubmuorp.: ¢. 302-307. - ISBN 978-5-4475-
4817-9; To xe [DnexTpoHHsIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=375323 55C
2. Topocsn, B.I'. KoHuenmmu cOBpeMEHHOTO €CTeCTBO3HAHMS : yueOHoe mocooue / B.T'.
TopocsiH. - M.; bepnun: [{upekr-Menua, 2016. - 282 c. - bubmmorp.: ¢. 266-270. - ISBN 978-5-
4475-2561-3; To xe [DnexTporHbIN pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=363008;
3.CraponybneB B.A. EcrectBo3znanue. CoBpeMEHHBIC KOHIICIIIMU [DJIEKTPOHHBIA pecypc]:
yuebnoe mocobue mis CIIO / B.A. CrapoayOueB. — DJEKTPOH. TEKCTOBBIE JaHHBIE. —
Caparos: IIpodobpazosanme, 2017. — 332 c. — 978-5-4488-0014-6. — Pexum nmoctyna:
http://www.iprbookshop.ru/66386.html

4.1.2. lonoJTHUTEILHAS JIUTEPATypa:

1. MamkoBa C.B. EcrectBo3nanne (bortanmka. 30050orusi) [DneKTpOHHBIN pecypc] : ydeOHOe
nocobue / C.B. MamikoBa, E.W. PynusHckas. — DneKkTpoH. TeKCTOBbIe JaHHbIe. — CapaToB:
BysoBckoe oOpazoanme, 2016. — 134 c. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/29301.htm

2. Pri6anos, JI.b. KoHuenuuu coBpeMeHHOT0 ecTecTBO3HaHUs: yueOHoe nocodue /

JLB. Pei6amos, A.Il. Cagoxun. - M.: FOuutu-/lana, 2016. - 415 c¢. - ISBN 978-5-238-01688-7;

4.1.3. MeToanueckas Jjureparypa:
1. MeToandeckue ykazaHus ISl IPAKTUYECKUX 3aHITHH.
2. Meroanieckue ykazaHusl 11 CAMOCTOSITEIHHBIX 3aHATHM.

4.1.4. UnTepHeT-pecypcehl:

www.elementy.ru — caiit «3eMeHThI OOJIBIION HAYKH. DHIIUKIONCINS
http://ru.wikipedia.org/wiki - UatepueT-sHIMKIONEIH testpilot.
http://www.nkj.ru — caiit sxypHana «Hayka u :KH3HBY.
http://www.znanie-sila.su — caiit »xypHaia «3HaHUE — CHIIa».
http://technicamolodezhi.ru — caiit xypHana «TexHHKa — MOJIOACKNY.
http://www.popmech.ru — caiit sxypraina «[lonynspHas MEXaHUKa.

NoakrwdE

. http://ihst.ru — caiir MucTuTyTa McTtopun ectecTBO3HAHUS U TexHUkd uM. C.U.
Basunosa PAH (MMET PAH)

8.  http:/Ivivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caiir xypHana «Bompockl
HCTOPUH €CTECTBO3HAHUS M TEXHHUKI.

9.  http://naturalscience.ru — caiit «EctecTBo3zHanue. CpaBOYHUK €CTECTBEHHBIX HAYK.

4.2. IlporpaMmMHoe o0ecrnieyeHune:

. Microsoft Windows IIpodeccnonansnas — ([oroop Ne 01-3a/13 ot 25.02.2013.).
Bbeccpounas nuiiensus. [lata okoH4aHus cpoka noaaepxku (oonosmenus) 10.01.2023r.

. Microsoft Office Standard 2013- (doroBop Ne 01-3a/13 ot 25.02.2013.). Beccpounas

munensus. Jlata okoHuaHUs cpoka nojiepkku (o6nosnenus) 11.04.2023 r.

4.3. MaTepua/iIbHO-TeXHHYeCKOe of0ecnedeHne TUCIUITHHbI
Aynutopust sl MPOBEACHUS JEKIIUOHHBIX U MPAKTUYECKUX 3aHATUN
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. [apTsl, CTYNBS, JOCKA, HATJSAHBIC TOCOOUS

. Cron myabTUMETUNUHBIN- 1 11T

MyneTumMeanitHoe 000py10BaHUE:

. Kommerorep B coope B cocrae Pentium G620\4096\500\DVD-RWGT-11ur.
. [Tpoextop Epson EB-X12+ notonoyHoe kpemienue- 1 mr

. Okpan HacTeHHbIH ScreenMedia Goldview-1miT.

5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YYEFHON
JAUCHUIIVINHBI
KoHTposib M oOmeHka pe3ylbTaTOB OCBOEHUS Y4YEOHON JUCLMIUIMHBI OCYILECTBISETCS
IIPENOAABATENIEM B IIPOLECCE IPOBEICHUs IPAKTUYECKUX 3aHATUH, TECTHUPOBAHUA, a TaKKe
BBINIOJIHEHUS 00yJaromuMucs pedeparoB, UHAUBUIYAIbHBIX IPOEKTOB, KOHTPOJBHBIX padoT.

Ilepeyenn
®opMBbI M METOABI
MOATBEPK
Pe3ynbTaTsl 00yyeHus KOHTPOJISI M OLIEHKHU ACMBIX
(oCBOCHHBIEC YMEHUS1, YCBOCHHBIC 3HAHNS) pe3yabTaToB
KOMIIETEH
o0y4eHust 9
M
B pesynbrare ocBoeHuss yueOHOW aucuuiuiMHbl | KonTponbHas pabora,
oOyuarouuiics 10KEeH 3HATh! pedepar,
® CMBICJ TOHSTHH: €CTECTBEHHOHAyYHbId METOJ | TECTUPOBAHUE,
ITO3HAHMS, AJIEKTPOMATHUTHOE noJje, | MHAMBUYaIbHbIH
JJIEKTPOMAarHUTHBIE  BOJIHBI,  KBAaHT,  DBOJIIOIUSA | POEKT.

Bcenennoii, Oouspmioit B3pbIB, CoJIHEYHAsT CHUCTEMA,
rajlakThKa, MEepUOIMYECKUI 3aKOH, XUMUYecKasl CBS3b,
XMUMHYECKass  peakUus, MaKpoMoJieKyna,  OeJoK,
KaranuzaTop, (epMeHT, KieTka, auddepeHIaus
kinerok, JIHK, Bupyc, Ouomoruueckas >BOIONHUS,
OropazHooOpa3ue, OpraHu3M, MOMYJSIUsSA, YIKOCUCTEMA,
6uocdepa, SHTPONUS, CAMOOPraHU3AIIHS;

e BKJAQA BeJIUKHUX Y4YeHbIX B (¢dopMUpOBaHUE
COBPEMEHHOM €CTeCTBEHHO-HAayYHOU KapTUHBI MUPA;

B pesynbraTe ocBoeHus yd4eOHON AUCIUITIIMHBI
00y4arouIuiics 10KEH YMeTh:

® NPHUBOAUTL NPHUMEPbI JIKCIEPUMEHTOB H(HMJIH)

Ha0JII0IeHHuH, 000CHOBBIBAIOLIMX: aTOMHO-
MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA, CYIIECTBOBAHUE
ANEKTPOMArHUTHOT'O [OJIS U B3aUMOCBS3b

3JIEKTPUYECKOIO0 M MArHUTHOTO TIOJEH, BOJIHOBBIE U
KOPIIYCKYJIIpHBbIE ~CBOMCTBA CBETa, HEOOPaTUMOCTb
TEIUIOBBIX  IIPOIIECCOB, pasberaHue  TaJaKTHUK,
3aBUCHUMOCTb  CBOWCTB  BEIIECTBA OT  CTPYKTYpBI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTU XUMUYECKOW PEAKLIUU
OT TEMIIEPATYPBI U KaTaJIU3aTOPOB, KIIETOYHOE CTPOCHUE
KHUBBIX opraHu3moB, poiabr JIHK kak Hocurens
HACJIe/ICTBEHHOW MH(OpPManuy, 53BOJIOLHUIO KUBOU
IIPUPOJBI, MPEBPALLEHUS SHEPTUH U BEPOSTHOCTHBIN
XapakTep IpOLECCOB B XMBOW M HEXHMBOW INPUPOJE,
B3aUMOCBSI3b KOMIIOHEHTOB OJKOCHUCTEMBI, BIIMSIHUE
JESITEILHOCTH YEJIOBEKA HA DKOCUCTEMBI;

e O0BSICHATH NPHKJIAIHOC 3HAYEHHE BaKHEHIINX




AOCTHKEHMH B 00J1aCTHM €CTeCTBEHHBIX HayK JUIs:
pa3BUTHUS DHEPrETUKH, TPAaHCIOpPTAa U CPEACTB CBS3H,
MOJYYCHUS! CUHTETUYECKUX MAaTE€pPUAIOB C 3aJIaHHBIMU
CBOICTBAMH, CO3JJaHUS OHUOTECXHOJIOTUHM, JICUCHHS
MHQEKIIMOHHBIX 3a00JeBaHUi, OXpaHbl OKpYKaroUleH
Cpelbl;

¢ BBIIBUTaTh THNOTE3bl M NpeAIaraTb NYTH HX
NPoBePKH, neJ1aTh BBIBO/IbI Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, MPEJICTABICHHBIX B BUJIC
rpaduka, TaOJIUIBI HITU THATPaMMBI;

e pa0oTaTh ¢ ecTeCTBEHHO-HAY4YHOIl MH{pOpManmeii,
conepxamieiics B coobmenusx CMU, wunTepHer -
pecypcax, Hay4dHO-IIOMYJSPHOM JUTepaType: BIAIETh
METO/IaMU TOMCKA, BBIJACNATH CMBICIOBYIO OCHOBY U
OIIEHUBATh JJOCTOBEPHOCTh MHPOPMAIIIH;
HCMOJb30BATH NMPUOOPEeTEeHHbIE 3HAHUS U YMEHHUS B
NPAKTHYECKONl /IeATeJJbHOCTH W  TOBCEAHEBHOM
JKU3HU TS

® OIGHKH  BJIHWSHUS  HAa  OpPraHu3M  YeJoBeKa
ANIEKTPOMArHUTHBIX BOJTH u PaIHMOAKTHBHBIX
W3IIy4EHHI;

® HSHEprocOepexeHs;

e 0€30MacHOTO  HUCIOJIb30BAaHUS  MaTepHalioB U
XMMHYECKUX BEIIECTB B OBITY;

e TpodUIAKTUKK  HMHPEKIUOHHBIX  3a00JICBaHUM,
HUKOTMHOBOW,  aQJKOTOJIBHOM W HApPKOTHUYECKOMU
3aBHCHUMOCTEI;

® OCO3HaHHBIX JIMYHBIX JCWCTBUH MO  OXpaHe
OKPY’KaIoIel CpeJibl.
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