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1. HACHOOPT IPOI'PAMMBbI YYEBHOM JAUCIHUAITJINHBI
«XHUMMUS»

1.1.001acTh NPUMEHEHHUS] IPOTPAMMBbI

[Iporpamma y4eOHON IUCIUIUIMHBI OOIIEOOPA30BATEIBHOTO ITUKIIA «XUMUSD»
npeaHa3HayeHa aJs peanu3auuu TpeOoBaHuil denepanbHOr0 rocyIapCTBEHHOTO
00pa30BaTEeNbHOTO CTaHAApTa CPEeIHEro o0Iero o0pa3oBaHMs U SBISETCS YacThIO
00pa30BaTeNbHOM MPOTPAMMBI  CPEJHET0 MPOPECCHOHATBHOTO 00pa3oBaHUs
TEXHUYECKOTO MPOIIS - TPOTPaMMBI MOATOTOBKH CIICIIMATUCTOB CPEIHETO 3BCHA,
peanmzyeMoil Ha 6a3e OCHOBHOTO O0IIero 0O0pa3oBaHUsl, C MOIYYCHHEM CPEIHETO
o011iero oOpa3oBaHusl.

CocrtaBneHa B cOOTBeTCTBUM ¢ «PexomenmanusMu 1o peanu3anuu
oOpa3oBaTeILHON MporpaMMbl CpeaHero (IoJIHoro) oobmero oOpa3oBaHUS B
00pa30BaTeNbHBIX YUPEKICHUSIX HAYAIBHOTO NPO(ECCHOHATBLHOTO U CPEIHETO
npo¢eCCUOHAIBHOTO 00pa3oBaHUs B COOTBETCTBUM C (heliepaabHbIM Oa3uCHBIM
y4eOHBIM IIJITAHOM U MPUMEPHBIMH YYEOHBIMH TUTAHAMH JJIT 00pa30BaTEIbHBIX
yupexaennii Poccuiickoit ®enepanuu, pearu3yroldx MpPOrpaMMbl  OOIIEro
oOpa3oBaHus» (mucbMo MuHucTepcTBa 00pa3oBanus U Hayku PO ot 29.05.2007
03-1180); [Tpuka3a MunuctepcTBa o0Opa3oBaHus U Hayku Poccuiickoit deaepariyu
ot 20.08.08 r. Ne 241 «O BHeceHHM U3MEHEHH B peiepabHbIi Oa3UCHBIN yUeOHBIH
IIaH W TpPUMEpPHBIE YyueOHBbIE IUTAHBI [T OOpPa30BATENBHBIX YUPEIKICHUI
Poccuiickoit ®enepanuu, peaqu3yrOUUX TporpaMMbl OOIIEro 0O0pa3oBaHUs»;
PexoMeHanusiMu 10 OpraHu3aliy MOJIYyUYEeHUs] CpeHero o0IIero oopa3oBaHus B
npeaesiax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEr0 MPo(heCcCHOHATBLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0o0pa3oBaHMsI C YYETOM TPeOOBaHMIA
dbenepanbHbIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U IMOJy4aeMOM
npodeccu WM CHEMUATIbHOCTH CPEAHEro MNpodhecCHOHATBHOTO 00pa3oBaHUs
(mucemo JlemapraMeHnTa rocy1IapCTBEHHOM MOJIUTUKH B chepe MOATOTOBKU PaboUunX
kaapoB u JIT1O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

1.2. MecTO IMCHUILTAHBI B CTPYKTYpPe NPOrpaMMbl OAT0TOBKH
CIEeNUAJIMCTOB CPeHEro 3BeHa:

VYyeOHass nOuCHUIUIMHA «XUMHUSD» SBIseTCS 001eo0Opa3oBaTebHOM  yueOHOH
JTUCITUTIIMHOM 110 BBIOOPY, U3 00s13aTeNbHOM IpenMeTHON obnactu «EctecTBeHHBIS
Haykm» OI'OC cpennero obmiero oOpa3zoBaHus, JUIsl BCeX Mpodeccuil CpeaHero
npodeCCUOHAIBHOTO 00pa30BaHUs TEXHUUECKOTO MPOUIIS.



1.3. Hesan v 3a1a4u IMCHUATIMHBI — TPEOOBAHUS K Pe3yJbTaTaM OCBOCHUSA
TUCUMILUTAHBI:
Conepxanue NporpaMmbl « XMMUSD» HAIIPABICHO HA JJOCTUKEHUE

CIICAYIOIIUX LICJICH:

- (hoopMHpOBaHUE y 00YyYAIOIIUXCSl YMEHUSI OLEHUBATH 3HAYMMOCTh XHMHYECKOTO
3HAHMS 111 K&KJIOTO YEJIOBEKa;
- (opMupoBaHuEe y OOydaroOIUXCS IETOCTHOTO MPEICTaBICHHUS O MHUpPE U POJIH
XUMHUHU ®* B CO3JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KApPTHUHBI MUPA;
YMEHHSI OOBSCHATh OOBEKTHl M TMPOILECCHl OKPYKAIOIIEH JeHCTBUTEIHLHOCTH:
IIPUPOIHON, COUMAIBHOU, KyJIBTYPHOM, TEXHUYECKOW CPENbl, — HUCIONb3Ys IS
3TOr0 XMMHUYECKHUE 3HAHUS;
- pa3BUTHE Yy OOydYaromMxcs yMEHUH pa3nuyaTh (DakThl U OLEHKH, CPABHHUBATh
OLICHOYHBIE BBIBOJIbI, BUAECTh UX CBSI3b C KPUTEPUSAMHU OLEHOK U CBSI3b KPUTEPUEB C
ONpENENICHHOW CHUCTEeMOM IIEHHOCTeH, (GopMynupoBaTb U  OOOCHOBBIBAThH
COOCTBEHHYIO MO3HUIINIO;
- IpuodpeTeHre 00yUYaroIMMUCS ONbITa Pa3HOOOPA3HON J1EATENbHOCTH, TO3HAHMS
*M CAMOIIO3HAHHUSI; KIIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIILHOE 3HAYEHUE JJIS
pa3NUYHBIX BHUAOB JIEATEIBHOCTH (HAaBBIKOB pEUIEHUS NpoOJieM, MNPUHATUSA
pelIeHM, TOouCKa, aHaiau3a M o0paboTku HH(POpPMALUU, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEPEHHI, COTPYIHHUYECTBA, OE€30MAaCHOr0 OOpallleHUs C
BEILECTBAMH B IMOBCEIHEBHOMN KU3HU)

OcBoeHMe cojepKaHusl Y4eOHOW JUCHUIUIUHBI «XHUMHS», 00ECleurnBaeT
JTOCTHKEHUE CTYyJIeHTaMH CJIEIYIOLUX pe3yIbTaTOB: JMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX.

JInuHOCTHBIE pe3yabTaThI

- YyBCTBO TOPJOCTH M YB@KECHHSI K HUCTOPUH M JOCTHKEHUSM OTEYECTBEHHOM
XUMUYECKON HAayKH; XHMHUYECKH T'PAMOTHOE TMOBeAeHHE B MpodecCHOHATbHON
NEATETbHOCTH W B OBITY MpU OOpalleHUuH C XUMHUYECKHMMH BEIeCTBAMH,
MaTepuaIaMH U MPOLeCCaMu;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa30BaHUS M TIOBBIMICHUS KBaTW(HUKAIUU B
n30paHHON TPO(decCHOHATEHON AESITETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETEHITUH B ATOM;

- YMEHHE WCIIOb30BaTh JOCTIKCHHUS COBPEMCHHOW XHUMHUYCCKONH HAyKu U
XUMUYECKAX TEXHOJOTUH ISl TIOBBIMICHUS COOCTBEHHOTO HWHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTBHOM eATeTbHOCTH,

METalpeIMETHBIX® :

- WCTIOJIb30BaHUE PA3TMYHBIX BUOB MO3HABATEIHLHON JESTEIHPHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Ofepalnuii (MTOCTaHOBKM 3a1aud, (popMyJIUpOBaHUS THUIIOTE3,
aHaNMW3a W CUHTE3a, CpPaBHEHUS, OOOOIICHMS, CHUCTEMAaTHU3allUH, BBISBICHUS
MPUYUHHO-CJICICTBEHHBIX CBS3€H, MOWCKA aHAJIOTOB, ()OPMYIHPOBAHUS BHIBOJIOB)
JUTSl PEIIeHUs TIOCTABJICHHOMW 3a/1au, MPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS
(HaOmroIeHNsI, HAYYHOTO ADKCIIEPUMEHTA) TSI U3YUYCHHS Pa3IUYHBIX CTOPOH XH-




MHUYECKUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTall-
KHBAThCS B MPOPECCUOHAIBHOM cdepe;

- HCHOJIb30BAaHWE PA3JIMYHBIX HMCTOYHMKOB [JISl TOJIYYEHUS XUMHUYECKOM
uH(OpMAIMU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH IS JTOCTHKEHUS XOPOIIHX
pe3ynbpTaToOB B MpodeccnoHanbHOU chepe;

MeTtanpeameTHble pe3yJibTaThl

- WCTIOJIH30BAHKE PA3IUYHBIX BHUJIOB MMO3HABATEIBHON JCSITEILHOCTH U OCHOBHBIX
WHTEIJICKTYaIbHBIX OTepaluii (MOCTaHOBKH 3a7add, (pOpMyIHUpOBaHUS THUIIOTE3,
aHallM3a W CHHTE3a, CpPaBHCHHs, OOOOINEHWsS, CUCTEMATHU3AIlMH, BBISBICHHUS
MPUYUHHO-CJICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (OPMYIMPOBAHUS BBHIBOJIOB)
JUTSL pEIICHHsI TIOCTaBJICHHOHN 3a7a4d, MPUMEHEHHE OCHOBHBIX METO/OB IO3HAHUS
(HaOnroIeHNsl, HAy4YHOTO SKCIIEPUMEHTA) Ul M3YYEHUS Pa3IMYHBIX CTOPOH XHU-
MHUYECKUX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTal-
KHBAThCS B MPOPECCUOHAIBHOM cepe;

- WUCTOJB30BAHUE PA3IMYHBIX HMCTOYHHUKOB JJISI TONYYCHHS XUMHUYECKOU
uHpOpMaIlMK, YMEHHE OIICHUTHh €€ JOCTOBEPHOCTH JUIS JTOCTHKEHHUS XOPOIIMX
pe3yibTaToB B mpodeccuonanbHol chepe;

IIpeameTHbIE pe3yJIbTATHI

OCBOEHHMsI 0a30BOT0 Kypca XUMHUU JIOJDKHBI OTPAXKATh:

1) chopmMupoBaHHOCTH MIPEACTABICHHUN O MECTE XMMHUHU B COBPEMEHHOU HayYHOU
KapTUHE MUpa; TOHUMaHUE POJIM XUMHUHU B (POPMUPOBAHUH KPYTro30pa U
GyHKIIMOHATIBFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;
2) BlaIcHUE OCHOBOMOJIAralOIIMMU XUMUYECKUMU MMOHATUSIMU, TEOPHUSIMU,
3aKOHAMH W 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAaHUE XUMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BlIaJiecHHE OCHOBHBIMHU METOJ[aMU HAYyYHOTO MMO3HAHUS, UCIIOIb3YEMbIMU B
XUMUU: HAOJIIOZIeHNEe, ONTMCAaHNEe, U3MEPEHUE, DKCIIEPUMEHT; YMEHUE
00pabaThIBaTh, 0OBSICHATH PE3YJIHTAThl POBEICHHBIX OMBITOB U JI€JIaTh BHIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTh MPUMEHSITh METO/IbI TTO3HAHUS TIPU PEIICHUU
MPaKTUYECKUX 3a]1a4;

4) chopMUPOBAHHOCTH YMEHUSI J1aBaTh KOJWYECTBEHHBIE OLICHKU U MPOBOIUTH
pacyeTsl 0 XUMUYECKUM (OpMYJiaM U YPaBHEHUSM;

5) BnazieHUE MpaBHWIIAMH TEXHUKH 0€30MMaCHOCTH TIPU UCTIOIH30BAHUN XUMUYECKUX
BEILIECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOM MO3HMITUHU IO OTHOIIEHHUIO K XUMHYECKON
uH(pOpMaIUH, OTy4aeMOr U3 Pa3HbIX HCTOYHUKOB.

1.4. Kosiu4yecTBO 4acoB HA 0CBOEHHE MPOrPaMMBbI 1M CHUIJIMHBI:
Y4eOHbIM IIJIaHOM JUISl JaHHOM AUCITUTIIIMHBI OTIPEIeNICHO:
MaKcuMalibHas yueOHas Harpy3ka oOy4arolierocsi yctaHaBiauBaerca B 00béme 117
4acoB, B TOM YHUCJIE:
oOs3aTeNnbHas ayIMTOpHAs HArpy3Kka 00y4arouierocs cocTaBisieT 78 4acos;



camocTodATeNbHas pabora oOyyatomerocs - 39 yacos.
HUTOroBelii KOHTPOJb 3HAHWMM NPOBOAUTCS IO 3aBEPILICHUI0 Kypca
TUCITUTUINHBL B popme auddepeHmpoBaHHOTO 3a4ETa.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILIAHBI

2.1. O0bém y4yeOHOM TMCHMILIMHBI M BUAbI Y4eOHO padoThI

Buna yue0Hoii padoThI O0bém yacos

MakcuMmasibHasi yueOHasi HArpy3Ka (Bcero) 117
Oo0s3aTesbHAsA ayIUTOPHAs y4eOHAsi HATPY3Ka (Bcero) /8
B TOM YUCJIE:!

71a00paTOpPHBIEC 3aHATUS 16

MPAKTUYECKUE 3aHATHSI: 12
CamocrosiTesibHasi padoTa o0yyarnerocsi (Bcero) 39
B TOM YHCJIE!
OJITOTOBKA pedepaToB U JOKIAIOB 39
HUToroBpiii KOHTPOJb 3HAHUN NPOBOAUTCH MO 3aBEPIICHUI0O KYypca
AMCHHUILIMHBI B hopMe U PepeHIHPOBAHHOIO 3a4ETa




2.2. TemaTu4ecKUH IJIAH M COAEPKAHNE YUeOHOM AUCHUIIUHBI «XHUMHA»

1. Hanomexuonozus xax npuopumemuoe HanpasieHue pazgumusi HayKu u
npouszeoocmea 8 Poccutickoti @edepayuu.

2. CospemeHnnble Memoovl 00e33apaiCusaHus 00bl.

3. Annomponus memannos

HaumenoBanue Coaep:xxanue yueOHOro MaTepuaJia, 1adopaTopHbie padoThl M MPaAKTHYECKHE O0bem | Ypose
pa3iejioB M TeM 3aHATHS, CAMOCTOSITE/JbHAsA padoTa o0y4yaroumerocs 4acoB Hb
O0CBOCH
us
1 2 3 4
BBenenne HayuHnble MeToabl MO3HAHUA BEIIECTB U XUMHUUYECKUX SIBJICHUM. POJIb 3KCIIEpuMEHTa U 1 2
TEOpUHU B XUMUU. MoJieTupoBaHue XUMHUYECKUX IIPOLIECCOB
Paznen 1. O01as u HeopraHu4veckas XumMusi 108
Tema 1.1. Coaep:kanue yueOHOTro marepuaJia 5 2
OcCHOBHBIE IOHATHS U 1 | OcHoBHbIe moHsATHS XUMHHU. BeniectBo. AToM. Monekyna. XuMUYECKUN 37IEMEHT. 4 2
3aKOHbI XUMHH Amnnotponus. [IpocTeie U ciokHbIE BelecTBa. KauecTBEHHbIN U KOJIMYECTBEHHBIN
COCTaB BEIIECTB. XUMUYECKHE 3HAKU U (HopMyJibl. OTHOCUTENIbHBIE aTOMHAS U
MoJIeKyJIsipHas Macchl. KonnuecTBo BemecTa
2 | OcHOBHbBIE 3aKOHBbI XUMUM. CTEXHMOMETpHsI. 3aKOH COXPAHEHHSI MacChl BEIIIECTB. 5 2
3aKOH MOCTOSTHCTBA COCTAaBa BEUIECTB MOJIEKYJISIPHON CTPYKTYpPhI. 3aKOH ABOTaipo
Y CJIEICTBHS UX HETO
IIpakTuyeckas padora Nel 5
«Pernienne pacyeTHbIX 3a]1a4 Ha OINpeiesIeHne OTHOCUTEIBHON MOJIEKYISIPHOM MacChl,
MacCOBOH J10JIM XUMHYECKHUX 3JIEMEHTOB B CIIOKHOM BEILIECTBE»
Camocmoamenvnasn padoma odyuarouwjuxcs 3




Tema 1.2.
Ilepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema
XHUMHUYECKHX JIEMEHTOB
JI.A. MenaesieeBa u
CTPOECHHE aTOMa

Copep:xanue y4eOHOI0 MaTepuajia

D

1

Iepuoguveckmii 3akon .M. Menaenesa. Otkpeitue [{.1. MenneneeBbiM
[Tepuonuueckoro 3akona. [lepronuueckuii 3akon B popmynuponke J[.1.
Menneneesa. [lepuonnyeckas TabauIa XMAMHUYECKUX JIEMEHTOB — rpaduyecKoe
0TOOpakeHHE MEePUOANIECKOro 3akoHa. CTpyKTypa NEpUOANUECKON TaOIHIIbI:
nepuo/ibl (Majible ¥ 00JIbIINE), TPYIIIHI (TJIaBHAs U TOOOYHAs)

Crtpoenne atoma u nepuoandeckuii 3axkon J[.A. MenaeneBa. CtpoeHue
3JIEKTPOHHBIX 000J1049€eK ATOMOB. ATOM — CJIO)KHAsI YacThIia. Sapo (MpOoTOHBI U
HEUTPOHBI) U IEKTpOHHAS 00010uKa. M30T0ombl. CTpoeHHE AIEKTPOHHBIX 000JI0UEK
aTOMOB AJICMEHTOB MaJIbIX Mepr010B. OCOOCHHOCTH CTPOCHHMS IJICKTPOHHBIX
000J104€K aTOMOB AJIEMEHTOB OOJIBIINX MEPUOJIOB (IIEPEXOIHBIX DJIEMEHTOR).
CoBpemenHas GpopmyaupoBKa nepuoanueckoro 3akona JI.1. Mennenesa. 3HaueHue
MIEPUOIUYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI XUMHUYECKHUX 3J1eMeHTOB J[. 1.
MeneneeBa Uil pa3BUTHS HAYKU U IOHUMAaHUsI XUMUYECKON KapTHUHBI MUPA.

JlabopaTopnas padoraNel
«MopenupoBanue noctpoenus [lepuoandeckoi TaOIUIbI XUMHUYECKUX FJIEMEHTOBY

CamocmoamenvHnasn paboma odyuarouwuxcs

1. JKuznuv u oesmenvrnocmo [[. 1. Menoeneesa
2. Ucnonvzosanue paouoakxmueuvix U30monos 6 mexHu4ecKux yeusix
3. Cunme3s 114-20 snemenma — mpuymgh poccuickux puzukos8-10epujuxos

Tema 1.3.
Crtpoenue BemecTna

Copep:xanue y4eOHOIro MaTepuaJia

1

HNonnasi xumu4veckas cBsizb. KaTHOHBI, MX 00pa30BaHUE W3 aTOMOB B pe3yJIbTaTe
nporecca OKUCICHHs. AHMOHBI, IX 00pa30BaHKE U3 aTOMOB B Pe3yJIbTaTe MpoIiecca
BOCCTaHOBJICHUS. MIOHHAs CBSI3b, KaK CBSI3b MEXIY KATHOHAMU U aHUOHAMU 32 CYET
AIEKTPOCTATUYECKOTO NMpUTsKeHus. Knaccudukaius HOHOB: 10 COCTaBY, 3HAKY
3apsiia, Haauyuro 2uopamuou 060a0yku. IOHHbIE KPUCTAILNTMYECKUE PEIIETKU.
CBoiicTBa BEMIECTB C HOHHBIM THIIOM KPHCTATMYECKON PEIIETKU




2 | KoBajieHTHasi cBsA3b. MexaHu3M 00pa30BaHUsI KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATETLHOCTh. KOBaneHTHBIE NOJISIpHAS U
HemnoJsipHas cBsizu. KpaTHOCTh KOoBajieHTHOM cBsA3U. CBOICTBA BEMIECTB C
MOJIEKYJIIPHBIMU U aTOMHBIMU KPUCTAUIMYECKUMH PEIIETKAMH .

3 MeTtauim4eckas ¢Bsi3b. MeTaummueckas KpUCTATININYCCKAaA pCUICTKA U
METaJJINYeCKasi XUMHUYecKas CBsA3b. OU3NUECKUE CBOMCTBA METAJLJIOB.

4 | ArperaTHoe COCTOSIHUE BeLleCTB M BOAOPOAHAsS CBA3b 1Bepoe, KUIKOE U
razoo0pas3Hoe cocTosiHUs BellecTB. Ilepexos BemecTBa n3 0AHOTO arperaTHoro
COCTOSIHUSA B Jipyroe. BonopoHas cBsI3b.

5 | Yncrple BemecTBa U cMmecH. [lonarue o cmecu BeniecTB. |'oMOreHHbIe U
reTeporennbie cMecu. CocTaB cmeceid: 00beMHasi 1 MacCoBast 1071 KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.

6 | JIlucnepcHble cuctembl. [loHsTHe 0 AUcniepcHOM cucteMe. {ucnepcrHas dasza u
nucriepcronHas cpena. Knmaccudukanus qucnepcHsix cucteM. [lonstue o
KOJUIOMIHBIX CHCTEMAaX.

JlabopaTopHas padora Ne2

«lToyyeHne KOJJIOMIHBIX PACTBOPOBY

[Tonydenue cycnien3uu mena B Bojie. [lomyuenue ruipo3oneit cepbl U kaHU)OJIH.
[TonydeHnue 3MyJIbCUM MOICOTHEYHOTO MACIA .

Camocmoamenvnasn paboma odyuarouuxcs
1. Amopguvie sewyecmsa 6 npupooe, mexruke, ovimy
2. Ilpumenenue meepoozo u 2azoo0opasnoco oxcuoa yaiepooa (1V)
3. 3Hauenue oucnepcHwvix cucmem 6 HCUBOU U HEHCUBOL NPUPOO
4. Ilpumenenue CycneH3ull u SMYIbCULL 8 CIPOUMebCmae.

10




Tema 1.4.

Bona. PacTBopsl.
DJIeKTPOJTUTHYECKASA
AMCCOIMALHS

Copep:xanue y4eOHOI0 MaTepuajia

1

Boxaa. PacrBopsl. PacTtBopenue Bona xak pactBopurtens. PaCTBOPUMOCTD BEIIECTB.
HacpiienHble, HEHACBIILIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3ABUCUMOCTD
PacTBOPUMOCTH T'a30B, KHUAKOCTEH U TBEPABIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.
MaccoBast 10J11 paCTBOPEHHOIO BEILIECTBA.

-

DJIEKTPOJTUTHYECKAS TUCCONMALUA DIEKTPOIUTHI U HEJIEKTPOJIUTHI.
DNeKTpoIUTHYECKAs TUCcCOLUsA. MexaHU3MBbl JIEKTPOIMTHYECKON TUCCOUaluu
JUI BELLIECTB C pa3IMYHbIMHU TUIIAMU XUMUYECKOM CBsI3U. [ mapaTupoBaHHBIE U
HETUIpaTUPOBaHHbIC MOHBI. CTENEHB 3JIEKTPOIIMTHYECKON qucconuranu. CUibHbIE
U cialble 3NIeKTPOAUThl. OCHOBHBIE MOJ0KEHUS TEOPUH IEKTPOIUTUUECKON
aucconuanyu. Kucinorel, OCHOBaHUSA U COJIA KaK AJIEKTPOIUT

IIpakTnyeckass padora Ne2
«IIpuroroBsieHne pacTBOpa 3aAaHHON KOHLEHTPALIM

CamocmoamenvHnasn paboma odyuarouwuxcs

1. Booa xax peazenm u kax cpeoda 0jisi XUMU4ecko2o npoyecca
2. Kuzuwv u oesmenvnocmo C. Appenuyca

Tema 1.5.
Knaccupuxauus
HEOPraHUYeCKHX
coeIMHEeHUN U UX
CBOliCTBA

Conep:xanue y4e0HOIr0 MaTepuaJjia

1

Kucaorsl u ux cBoiictBa. KuciaoTel Kak 3J€KTPOJIUTHI, UX KIAcCU(UKAIUS IO
Pa3JIMYHBIM NPU3HAKaM. XMMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU
ANEKTPOIUTHYECKOM nucconuanuu. OcOOEHHOCTH B3aUMOICUCTBUS
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT ¢ MeTasiaMu. OCHOBHBIE CIIOCOOBI
noJiydeHusi KuciaoT. OCHOBHBIE cIOCOOBI MOJIYYEHUS] KUCIIOT

OcHoBaHus 1 UX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJUTHI, X KiIacCU(pUKAIIS 1O
PA3JIMYHBIM NPU3HAKAM. XUMHAYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
INEKTPOIMTUYECKON AUCCOMAalU. Pa3iioxkeHrne HepacTBOPUMBIX B BOJIE
ocHoBaHU. OCHOBHBIE CITIOCOOBI MOJYUYEHHUsI OCHOBAHU I
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3 | Conu u ux cBoiicTBa. Conu Kak MeKTponuThl. Colu cpeiHre, KUCTbIE U
OCHOBHBIE. XMMHUUYECKHU CBOMCTBA COJIEH B CBETE TEOPUU AIEKTPOIUTUIECKON
mucconuanuu. CriocoOsI momydeHus coneit. [ mapomms conei

4 | Oxcuasbl U Ux cBoiicTBa. Cosneobpasyromniue 1 HecoIeo0pas3yIoIe OKCH/IbI.
OcHoBHBIE, aMPOTEpPHBIE U KUCIOTHBIE OKCHIbl. 3aBUCUMOCTh XapaKTepa OKCUAa OT
CTEIIEHU OKHUCJICHHS 00pa3yIolIero ero Merauia. XuMHUIeCKIe CBOMCTBA OKCUIOB.
[TonydeHune OKCHUIOB

IIpakTuyeckas pad6ora Ne 3

«XHAMHYECKHE CBOMCTBA KUCIIOT»

B3aumoneiicTBre KHMCIOT ¢ MeTajuIaMi. B3anMoieicTBHE KUCIOT ¢ OCHOBAHUSIMU.
B3aumoneiicTBrEe KHUCIIOT C COJIIMH

Camocmoamenvhaa padoma odyuarowuxcs
1. Cepnas xucroma — «xned xumuueckou npoMbIULLEHHOCTIUY
2. OKcuobl u conu KaKk CmpoumenbHble Mamepuavl
3. llosapennas conv Kak Xxumuyeckoe cbipbe
4. Muoeonuxuu kapoonam Kaivyus. 8 npupooe, 8 NPOMbIULIEHHOCIU, 8 ObLMY

Tema 1.6.
XumMHn4yecKkue peakumu

Copepxanue yueOHOro MmarepuaJjia

1 | Knaccupukanus XuMHYECKHUX peakuuid. Peakiiuy coequHenus, pa3ioKeHus,
3amenienus, oomena. Katanutuueckue peaknuu. OdpaTtuMbie 1 HEOOpaTUMbIE
peakuuu. ['OoMOreHHbIE U FETEePOreHHbIE PEAKIIMU. DK30TEPMUUECKUE U
SHAOTEPMUYECKUE peakluu. TernaoBon 3hPEeKT XUMUUECKUX pPEeaKIIHil.
Tepmoxumuyeckre ypaBHEHUS

2 | OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakunu. CTerneHb OKUCIICHNUS.
Oxucnurens ¥ BOCCTAaHOBIIEHHE. BoccTaHOBUTEND M OKUCIIEHHE. MeTon
AJIEKTPOHHOTO OajlaHca JIJIsl COCTaBJICHHS YPABHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUN. DIEKTPOIIN3
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3 | CxopocTh xXuMH4eckux peakuuid. [ToHsTre 0 CKOPOCTH XUMHUYECKUX PEAKIIUN.
3aBHCHUMOCTbH CKOPOCTH XUMHUECKHUX PEAKIHNNA OT Pa3InuHbIX (PaKTOPOB: IPUPOIBI
pearupyromux BeeCTB, UX KOHUEHTPALUHU, TEMIIEPATYPbI, TOBEPXHOCTH
COTIPUKOCHOBEHHUS U HCIIONIb30BAHM KaTaIn3aTopoB. OOpaTUMOCTb XUMHUECKHUX
peakiuii. OOpaTUMbIE U HEOOpATUMBIE peaKIui. XUMUYECKOE PABHOBECUE U
CIOCOOBI €r0 CMEIIECHHUS

JlabopaTopHas padora Ne3
«Peakiuu, uayiue ¢ o0pa3oBaHUEM OCaJKa, ra3a WM BOJIbD»Y

JlaGopaTopnasi pabora Ne4

«CKOpOCTh XUMHUYECKHUX PEAKLIUI»

3aBUCUMOCTBH CKOPOCTH B3aUMOJICUCTBUS LIUHKA C COJITHON KHCIIOTOU OT €€
KOHIIEHTpalu. 3aBUCUMOCTb CKOPOCTH B3auMoercTBus okcuaa Mmeau(1l) ¢ cepuoit
KHMCJIOTOM OT TEMITEpATypPhl

Camocmoamenvhaa padoma ooyuarouuxcs
1. Bupmyanvhoe moodenupogaHnue XuMuyeckux npoyeccos
2. Dnekmpoau3s pacniagos 31eKmpoaumos.
3. Ilpakxmuueckoe npumeneHue 21eKmpoIu3a. paguHuposanue, 2aib8aHONIACMUKA,
2a1b8aAHOCMeCUs.

Tema 1.7.
MeTajIbl 1 HEMETAJLIbI

Copnep:xanue yuye0HOro MaTepuajia

1 | Meranibl, ux kiaccupukanus, pusnueckue U Xummuieckue CBOMCTBA.
Oco0eHHOCTH CTPOCHHS ATOMOB U KpUCTAILIOB. PU3NYECKUE CBOWCTBA METAILJIOB.
Knaccudukanus MeTanioB 1Mo pa3IndHbIM pU3HaKaM. XUMHUYECKHE CBONCTBA
METaJUIOB. DJIEKTPOXUMHUYECKUH PsI/T HAIIPSKEHUH METaNIoB. MeTammoTepmust.
Koppo3ust meTamios.
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2 | O0mmue cnocodbl MoaydeHuss MeTaioB. [loHATHS 0 MeTaLTypruu.
[TupomeTamyprusi, THIPOMETALTYPIHs U dJIeKTpoMeTauryprus. CruiaBbl YEpHbIE U
LIBETHBIE.

3 | Hemetayuibl. OcOOEHHOCTH CTPOEHUs aTOMOB. HeMeTaisl — mpocThie BELECTBA.
3aBUCUMOCTh CBOMCTB I'aJIOTEHOB OT MX MoJIokeHUs B [leprnonnueckoit cucteme
OxucCIIUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX
IIOJIOXKEHHUS B PAAY DJIEKTPOOTPULIATEIILHOCTH.

4 | CoequHeHNS HEMETAJJIOB

IIpakTnueckas padora Ne4
«ITonyyenue, cobupaHue U paclio3HaBaHUE ra30By

IIpakTnuyeckas padora Ne 5
«Penienne 3KkCIepUMEHTAIBHBIX 33029

Camocmoamenvnaa padoma ooyuarouguxcs
1. Ucmopus nonyyenus u npouzeo0cmea antoMuHus.
2. Kopposust memannos u cnocoowl 3auumol om KOppo3uu
3. Poav 6000pooa 6 scusoil u Heducusol npupooe
4. Pooicoarouue conu — 2ano2embl

Paznea 2. Oprannveckass XuMus

68

Tema 2.1. Copepxanue yueOHOro MmaTepuaJjia

OcHOBHbIC IOHATHUA 1 | IIpeamer opranuveckoi xumuu. [IpupoHbie, HCKYCCTBEHHBIE U CHHTETUYECKUE
OPraHNU4ecKOM XMMHUH U opraHnyeckue BeulectBa. CpaBHEHNE OPTAHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.
Teopus BaneHTHOCTh. XMMHUECKOE CTPOCHUE KAK MOPSIIOK COEAUHEHNS AaTOMOB B
CTPOCHHS OPraHUYECKUX MOJIEKYJIBI [0 BAJIEHTHOCTH

coeIMHeHU

-

2 | Teopusi cTpoeHus1 opranuveckux coeannenuii A. M. byriaepoa. OcHOBHBIC
TMIOJIOKEHUS] TEOPUU XUMHUYECKOT0 CTpoeHHus. M3omepus u nzomepol. XUMHUECKHE
(dbopMyIIBI 1 MO MOJIEKYJT B OPTaHUYECKON XHUMUH.
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Kanaccupuxanus oprannyeckux Beutects. Kitaccupukanus peakuuii B
oprannyeckoil xumuu. Knaccudukanus BemecTs N0 CTPOSHUIO YIJIEPOIHOTO
CKeJleTa U HAMUYHUIO (yHKIIMOHATBHBIX TpyIl. ['omonoru u romonorus. Hauamna
Homenknarypsl IUPAC. Peakiuu npucoeuHenust (THIpUPOBaHUs,
raJIOr€HUPOBAHHUS, TUAPOTAIOT€HUPOBAHNUSA, TUApPAaTalnn). Peakuuu oTHiernieHus
(mermapupoBaHus, JETHIPOraJOreHUpOBaHus, Aeruaparaiun). Peakuun
3amenieHus. Peakiuu nzoMepusanuu

Jlaboparopnasi pa6ota NeS

«H3roroBieHne MOI[GJ'IGfI MOJICKYJI YIJICBOOOPOIOB»

Camocmoamenvhasn paboma odoyuarouuxcs

1. Kpamxue ceedenus no ucmopuu 603HUKHOBEHUS U PA3BUMUSL OP2AHUYECKOU XUMUU
2. Kusuw u desmenvnocmo A.M. Bymaeposa

Tema 2.2.
YriaeBoaopoasl 4 UX
NPUPOIHbIE UCTOYHUKH

Coaep:kanue yueOHOTro0 marepuaJia

1

AJikanbl. ['oMONIOrnyecKuil psia, N30MepUsi U HOMEHKJIATypa AJIKAHOB

-

N

2

I[Hosyyenue, XuMHUYeCKHE CBOMCTBA M PUMEHEHHUE aJIKaHOB. [ opeHue,
3aMelleHUE, Pa3JIoKEeHUE, JeruapupoBanue. [I[puMeHeHe aatkaHoB Ha OCHOBE
CBOWCTB

AuikeHnsl. Ilosryyenne, Xumu4ecKkue CBOMCTBA M IPMMEHECHHUE AJIKEHOB.
I'omonoruueckuii psja, U30Meprs U HOMEHKJIATypa aJKEHOB. DTHIIEH, €r0 MOJIyYCHHUE
(meruapupoBaHUEM 3TaHa, ACTNOIUMEPHU3aALMEN TOIUATUIIEHA). XUMUYECKUE
CBOMCTBA ATUJICHA: TOPEHHE, KAUeCTBEHHbIEC peaklnu (oOeciBeunBaHue OPOMHOMN
BOJIbI M pACTBOpA NEpMaHTaHaTa Kajius), TUApaTalus, NoJIuMepru3alius.

[IpuMeHeHure FTHUIIEHa Ha OCHOBE CBOMCTB

JAvenbl 1 kayuyku. [IoHATHE O AMEHAX KaK YTJIEBOAOPOJAX C ABYMS JBOWHBIMU
cBs3siMu. CompspKeHHbIe TMeHbl. XUMUYECKHe CBoMcTBa OyTanueHa-1,3 u nuzonpeHa:
oOeciBeyrBaHre OPOMHOI BOJIbI M IOJUMeEpU3alMs B Kayuyku. HatypanbHbiil u
CUHTETHYECKHUE KayuyyKu. Pe3una
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AnkuHbl. AueTuiieH. XMMUYECKHUE CBOMCTBA alleTHIICHA: TOPEHUE, 00ECIBEUNBAHUE
OpOMHO¥ BOJIBI, MPUCOEAMHEHUE XJIOPOBOAOPOIa U TuapaTaius. [Ipumenenue
alleTUJIEHA HA OCHOBE CBOMCTB. MEXKIacCcoBast MU30MEPHUs C aIKaJINEHAMU

Apenbl. beH3on. Xumudeckrue cBOMCTBA O€H305a: TOPEHUE, PEAKIIMHY 3aMELICHUS
(ranorenupoBaHue, HUTpoBaHue). [I[pumeHeHre 6eH301a HA OCHOBE CBOWCTB

IIpupoausbie ucTouHMKH yriaesoaopoaos. Hegrs. [Ipupoansiii ras: cocras,

IMPUMCHCHHUC B KAYCCTBC TOILIIMBA. KamenHpIi YI'OJIb. CocraB 1 nepepa60TKa HG(I)TI/I.

[Teperonka Hedtu. HedrenpoayKTel

JlabopaTopHas padora Ne6
«O3HakoMJIeHHE ¢ KOJIJIEKITMEeH 00pa31ioB HEPTH U MPOJIYKTOB €€ MepepadOTKI»

Camocmoamenvnaa padoma ooyuarouguxcs

1.
2.

3.
4.

DKronoeuueckue acnekmol UCHOAb308AHUSL Y2TIe8000POOHO20 CbIPbsL
DKOHOMUYECKUE ACNEKMbl MENCOYHAPOOHO20 COMPYOHUUECMBAd NO UCHOIb308AHUIO
Y2ne8000POOHO20 CbIPbSL.

Peszunomexnuueckoe npouzeo0cmeo u e2o poib 8 HAYYHO-MEXHUYECKOM NPOcpecce
Apomamuueckue y2n1e8000p0odvl KaK cvipbe 0jis NPOU3800CMEa Necmuyuoos

Tema 2.3.
Kucaopoacoaepxkammue
OpraHuveckKue
coeNHEeHU A

Copnep:xanue y4e0HOIro MaTepuaJjia

10

1

Cumprsol ¢penoubl. [lonyueHnue sTaHosa OpoKEHUEM TIIOKO3bI U THApPATAlUEH
stuieHa. ['uapokcuiibHas rpyimna kak GyHKuroHagbHast. [loHsTHE 0 npeaenbHbIX
OZHOATOMHBIX CUPTAaX. XMMUUYECKUE CBOMCTBA 3TAHOJIA: B3aUMOJCUCTBUE C
HaTpHeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX A3(UPOB, OKUCICHUE B aJIbIACTH/I.
[IprMeHeHue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MTOCIEACTBUS U
npeaynpexacHue. [ mMuepuH Kak mpeacTaBUTENIb MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakuyss HA MHOIOaTOMHBbIE CIUPTHL. [[puMeHnenue rinuepruna
duznueckre U XuMUIECKUe CBOMCTBa (peHosa. BzaumHoe BIMsiHIE aTOMOB B
MoJieKyJe (peHoa: B3auMOICHCTBIE C THAPOKCUIOM HATPHUS U a30THOM KUCIOTOM.
[Tpumenenue eHosia HAa OCHOBE CBOWCTB.
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2 | Aabaeruasl. [lonstue 006 anpaeruaax. AnpAeruaHas rpymmna Kak (pyHKIHOHAIbHAS.
@opManbpIEerul ¥ €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY,
BOCCTaHOBJIEHHE B COOTBETCTBYIOIINI criupT. [lomydyeHne anpaerujioB OKUCIEHUEM
COOTBETCTBYIOIIUX cniupToB. [Ipumenenue dhopmMaabaeruaa Ha OCHOBE €r0 CBOWCTB

3 | Kap6onoBbie kucoThl. [loHsATHE 0 KapOOHOBBIX KUcHoTax. KapOookcunpHas
rpynna kak ¢yHKIuoHajabHas1. ['oMonoruueckuii psii npeieiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lomyueHne kapOOHOBBIX KUCIOT OKUCIECHUEM aJIbJIETU0B.
XHWMHYECKHE CBOMCTBA YKCYCHOM KHUCIIOTBI: O0IIME CBOMCTBA C MUHEPAIbHBIMU
KHCIIOTaMU U peakuus stepuukannu. [[puMeHeHrne ykcyCHOM KUCIOThI HA OCHOBE
CBOKWCTB. BpICcIInE KUPHBIE KACIIOTHI HA MPUMEPE NMAIBMUTUHOBOW U CTEAPUHOBOU

4 | Cnoxuble 3pupsbl 1 kupbl. [lonydeHue cioxHbIX 23PUPOB peakireit
srepudukanuu. CioxHbie 3QUphl B IpUpojie, X 3HadeHue. [[puMeHeHne cioxxHbIxX
7(UpOB Ha OCHOBE CBOMCTB. JKuphl Kak cioxubie 3dupbl. Kinaccudukarms >xupos.
XUMHUYECKHUE CBOWCTBA KUPOB: TUAPOJIN3 U TUIPUPOBAHUE KUJIKUX KUPOB.
[TpumeHeHne KUPoB Ha OCHOBE CBOMCTB. Con KapOOHOBBIX KUCIOT. Mbliia

5 | YraeBoabl. YrieBojwl, ux kiaccudukaius. MoHocaxapuasl (TJIFOKO3a,
bpykTo3a), mucaxapuabl (caxapos3a) W Mojucaxapuibl (Kpaxmall U LeJUTI0JI03a).
['mrok03a — BEHIECTBO ¢ JBOMHON PyHKIMEN — alTbAECTUAOCIUPT. XUMUUYECKUE
CBOWCTBA TTIOKO3bI: OKHUCIICHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B
copbur, cnuproBoe Opokerne. [[puMeHenne TIoKo36l Ha OCHOBE CBOMCTB. [loHsATHE
0 pEaKIusAX MOJUKOHSHCAIINH U THIPOJIN3a Ha MPUMEPE B3aNMOITPEBPAIIICHHIA:
TJII0KO3a — TIOJIHCcaxapul, 00pa3oBaHue CIIOKHBIX A(hHUPOB. 3HAUECHUE YTIIEBOAOB B
’KUBOM NIPUPOJIC U KU3HH YEJIOBEKA

JlaGopaTopnasi paGora Ne/
«CBoiicTBa CIUPTOBY
Oxkucnenue stunoBoro cnupra okcugoM Meau (II). OkucneHue STUIIOBOTO CHUPTS

AUXPOMATOM KaJIWA. HonyquHe rimmiecpara MCau
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JlabopaTopnas padora Ne8
«CBoiicTBa popmanbaeruaa»
Peaxrmus «cepeOpsiHoro 3epkanay. Oxucnenne Gopmanpaeruaa ruapokcuaom menu (11)

JlaGopaTopnasi paGora Ne9
«CBOICTBa YKCYCHOW KUCIOTBI»
CBoiicTBa YKCYCHOM KHUCIIOTHI, OOLIME CO CBOMCTBAMH MUHEPAJIbHBIX KHUCJIOT

JlaGopaTopnasi padora Nel(

«CBOWCTBA yTJIEBOJIOB»

JleficTBE aMMUaYHOTO pacTBOpPa OKCH/Ia cepedpa Ha ITroKo3y. B3anmoneicTBre TII0K03bI
¢ runipokcuaom menu (I1) mpu pasnuuHbiX TemnepaTtypax. [lelicTBue ioga Ha Kpaxmai

Camocmoamenvnaa paboma ooyuarouuxcs

1. Cnocobvl nonyuenuss 0OHOAMOMHBIX CHUPMOB U UX NPUMEHEHUe 8
NPOMBIUULLIEHHOCTU
Anvoecuovl u kemoHwvl 8 npupooe (IghupHvle macia, pepomonvl)
Mypasvunas kucioma 6 npupooe, Hayke u nPou3B00Cmee
Croorcrole 3¢hupsvl u ux sHaverue 8 npupooe, Oblmy U NPOU3800CMaEe
Cmpoenue 2110K03b1: UCTOPUSL PA36UMUSL NPEOCMABNEHUL U COBPEMEHHbLE
8033peHsL

gk w

Tema 2.4.
A3oTcoaep:kamue
OpraHuveckKue
coeanHeHus. Iloaumepsl

Copepxanue yueOHOro MmaTepuaJjia

1 | AmMunbl. AHMIMH. [ToHsTre 06 amuHax. AnudaTuyeckue aMUHbI, UX 2
KJIaccu(UKaIus 1 HOMEHKIATypa. AHWINH, KaK OpPraHuIecKoe OCHOBaHUE.
[Tonyuyenue anmnnHa u3 HUTpoOeH3ona. [I[puMeHeHre aHuaIMHa Ha OCHOBE CBOMCTB

2 | AMHMHOKHMCJIOTBI. AMUHOKHUCIIOTHI Kak aM(poTepHbIe TUDYHKIIMOHATBHBIC 2

OPraHUYECKUE COCAUHEHNS. XMMHUYECKHE CBOMCTBA aMUHOKHCIJIOT: B3aUMO/ICCTBHE
CO IIeJI0YaMH, KUCJIOTaMH U IPYT C IPYToM (peakiusi MOJUKOH ICHCAIUN ).
[lenTtuaHas cBsa3b ¥ nonunenTuasl. [[puMeHeHrne aMUHOKHCIIOT HA OCHOBE CBOMCTB
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3 | beaku. [lepBuunas, BTopudHasi, TPETUYHAS! CTPYKTYPhI OEIKOB. XUMUYECKHE 1 2
CBOMCTBa OEJIKOB: TOPEHUE, IEHATYPALIMS, THAPOIU3, [IBETHBIE PEAKIUH.
buonoruueckue QyHKIIMU OETKOB
4 | Ilosmmmepsl. benku u nonmcaxapuibl Kak OMONOJIMMEPHI. 1 2
[Imactmaccel. [lomydenue noJmMepoB peakuuen MoJIMMEpU3alun U
HNOJMKOHAEHCAUU. TepMOIIaCTUUHBIE U TEPMOPEAKTUBHBIE TIACTMACCHI.
[IpencraBuTenu miaacrmacc.
Bonokna ux knaccudukanus. [lonydyenne BosokoH. OTAeNbHbIE IPEACTaBUTEIH
XUMHUYECKUX BOJIOKOH
JlaGopaTopHnasi padora Nell 2
«CBolcTBa OEITKOBY
Henatypanusa 6enka. OcaxeHue Oelika COJIsIMU TsDKENbIX MeTasuloB. L[BeTHbIE peakiuu
OEJIKOB.
IIpakTuyeckune padora Ne6 2
« Mnentudukannsi OpraHMuecKuX COeAMHEHUIN
IIpakTnueckne padora Ne7 1
«Pacno3HaBaHMe M1aCTMacC U BOJIOKOH»
Camocmoamenvhasa paboma odyuarouie2oca 5
1. Ammuax u amunsl — beckuciopooHvle OCHOBAHUSL
2. Anununosvie Kpacumenu: UCMOPUs, NPOU380OCMBEO, NEPCHEKMUBHI
3. Amunoxuciromsl — amghomepHvle opeanHuieckue coeOUHeHus.
4. Cunmemuueckue 60J10KHA HA AMUHOKUCTIOMHOU OCHOBE
5. EOouncmeo Xxumuueckou 0p2anu3ayull HCUBbIX OP2AHUIMO8 HA 3eMle
JAnddepenurpoBaHHbIil 3a4eT. 1
144

HToro: 00s13aTe/1bHOI Ay IMTOPHOM Y4e0HOH HATPY3KHM MO JMCIUIJINHE
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3. YCJOBMUS PEAJIM3ALIMUA YUYEBHOM JJUCHUTIJIAHBI

3.1. MaTepuajibHO-TeXHUYECKOE oDecriedeHne TUCHUILTHHbI
JIist peanuzanuyl TMPOTpaMMbl TUCIUTIIMHBI « XHUMHS) HMEETCS y4eOHBIHA
KaOWHET XWMHUH M OWOJIOTHH, a TaK K€ XUMUYECKas T1abopaTopus.
O6opynoBanne yueOHOro KabuHeTa:
— crenp «llepmognueckas cucrema xumudeckux 3iemeHToB . 1. Menneneesa»
- cteHa «PacTBOpUMOCTB KHCIIOT, OCHOBAHUW U COJIEN B BOJIE»
- CTeHJ, «DJIEKTPOXUMHUYECKHUU psii HANPSHKEHUN METAIIIIOB
- MOJIEJIA MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.
TexHu4yeckue cpeacTBa 00y4eHUS
- MYJIbTUMEIUUHBIN MIPOEKTOP;
- KOMITBIOTED;
- DKpaH;
- ayJIMOBU3yaJIbHbIE CPEACTBA — CXEMbl U PUCYHKH K JICKIIUSM B BHUJE CIAiJIOB U
AIIEKTPOHHBIX NPE3EHTALINN;
Oo0opynoBanue jadopaTopuu U padoUnx MecT JJad0OpaToOpuu:
- TabopaTopHasi oCy/a;
- 1abopaTopHOe 000PYyA0BaHUE;
- PEaKTHUBBI;
- CHUPTOBKH;
- KOJUJIEKIIUU 00pa3IioB HEPTHU U MPOAYKTOB €€ repepadboTKH;
- METOJIMYECKHE MTOCOOUS MO MPOBEICHUIO TAOOPATOPHBIX PadoT.

3.2. YueOHO-MeTOANYeCcKOe U NMHPOpPMAIITHOHHOE o0ecniedeHrne JUCHUTINHbBI

IlepeyeHb y4eOHBIX U3IaAHU I
OcHOBHBIE HCTOYHHUKH:
1. Tabpuensn O.C., OctpoymoB N.I'. Xumus ang npodeccuii u cneruaibHOCTEN
TexHu4Ieckoro npoduist. M.: Axkanemus, 2018, - 256¢.
JlonmoJTHUTEIbHbIE HCTOUYHUKH:
1. EropoB A. C. Xumus s kojuiepxei. Yueonoe nocooue. PoctoB 1/ 1.
®denukc, 2016, - 559c.

MeTtoauueckue mocoousi U pa3padoTKu:

1. Tabpuensu O.C., Cnagko C. A. Xumusa 10 kmacc. Metoaudeckoe mocooue.
bazoBebiit ypoBens k yueOHuky O. C. ['abpuensna - M.: lpoda, 2016, - 192c.

2. Tapa H.H., 3yeBa M.B. KonTtposnbHbie 1 nmpoBepouHbie paboThl o Xumun 10-
11 kmacc: Meroaudeckoe ocodue. M.: Jlpoda, 2017, -144c.

3. KuceneBa E.B. DOkcmepumeHTanbHas XUMHS B CHUCTEME MpPOOJIEMHO —
pasBuBaroniero ooyuenus. M.: UznarensctBo Yuurens, 2015, - 107c.

HNuTepHer-pecypesl:
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- 9JIeKTpoHHas 6ubsmoreunas cuctema BOOK.RU

3.3. MeToanuecKkue peKoOMeHAAlMU 10 OPraHU3aANUN U3YUYEHUS TUCIUIINHBI
B nensx peanuzaiyy KOMIETEHTHOCTHOTO MOIX0/1a MPU MPETojaBaHUuU

JUCLMILIMHBI UCIIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTENIbHbBIE TEXHOJIOTUU:
MIPAKTUKO-OPUEHTHPOBAHHBIE TEXHOJOTUH (J1a00paTOpHBIE U
pakTHIecKue paboThl), MHPOPMAIIMOHHBIE TEXHOIOTHH (KOMIIBIOTEPHBIE
IPE3EHTALINN ), TEXHOJIOTUH Pa3BUBAIOIIETO 00YUYEHMsI, TEXHOJIOTH

npobseMHOro oOyueHus (mpoOJIeMHOE H3JIOKEHHE, HJBpPUCTHYECKas Oecena,
UCCJIEIOBATENLCKUI METO/T), TEXHOJIOTUN IBPUCTHUECKOTO 00yUeHUs (BBITIOJTHEHUE
TBOPYECKUX IMPOEKTOB, «MO3TOBasl aTakay, UTPOBBIC METOAWKH). B coderanmm ¢
BHEAYJAUTOPHON paboTod, nns1 (GOpMHpPOBAHHUS W pPa3BUTHUS OOIIKUX H
po(eCCHOHANTBHBIX KOMITETCHIIMA OOYYalOmUXCs MPUMEHSIIOTCS aKTUBHBIC M
WHTEPAKTUBHBIC (DOPMBI TTPOBEACHMS 3aHATHN (TPyINIIOBas KOHCYIbTAIHS, pa3oop
KOHKPETHBIX CUTYaIluH, ICJTOBBIC M POJICBBIC UTPHI, TPYTIIOBAS TUCKYCCHS).

Jlmst  TIpoBeleHMS TEKYIIETO KOHTPOJSI 3HAHWK TPOBOJSATCS YCTHBIE
(MHAUBUYadbHBIH W (DPOHTANbHBIA) M MHCHBMEHHBIC OMPOCH (TECTHPOBAHUE,
KOHTpPOJIbHAsA paboTa, TOKJIAJbI), a TAKKE IPOCMOTP U OIICHKA OTYETHBIX PabOT 10
Ja00paTOPHBIM U MPAKTHYECKUM 3aHITHSIM.

HUToroBbld KOHTPOJIb 3HAHWUKW MPOBOJAUTCA MO 3aBEPIICHUIO Kypca
JTUCIUTUINHBL B popme auddepeHmpoBaHHOTO 3a4ETa.
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1. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM

AEATEJBHOCTU CTYAEHTOB

Conep:xanue XapakTepuCcTHKAa OCHOBHbBIX BUJOB JAeATEJIbHOCTH
o0yueHust CTY/JACHTOB (Ha YPOBHE Y4eOHBbIX A CTBH)
Bakneiimme YMeHue naBath OnpeiesieHUE U ONEPUPOBAThH CIAETYIOIUMHU

XUMHUYECCKHUEC ITOHATHUSA

XUMUYECKUMHU MOHATUSIMU: BEUIECTBO, XUMUUECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJIsIpHAs
MAaccChl, HOH, aJNIOTPOIHMSL, U30TOIbI, XUMUYECKAs! CBSI3b,
ANEKTPOOTPHUIATENLHOCTD, BaJICHTHOCTD, CTENIEHb OKHCIICHUS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM ra3000pa3HbIX
BEIIECTB, BEILIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMSI, pACTBOPBL, MIEKTPOJIUT U HEIIEKTPOIIUT,
ANEKTPOIUTHYECKAS TUCCOIHALIHS, OKUCTUTENh U
BOCCTAaHOBUTEJb, OKUCIEHUE U BOCCTAHOBJIEHUE, TEIOBOM
3¢ (deKT peakiuu, CKOPOCTh XUMHUUECKON peaKIiu, KaTaaus,
XMMHUYECKOE paBHOBECHUE, YIIIEPOAHBIN CKEJIET,
(GyHKIIMOHATIbHAS TPYIINA, H30MEpHsi, TOMOJIOTHS.

OcHoBHBIE 32aKOHBI
XUMHUHU

@OopMyIMPOBAHNE 3aKOHOB COXPAHEHHUsI MACCHI BEILIECTB U
IIOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBKA IIPUYMHHO-
CJIEICTBEHHOM CBSI3M MEKy COJAEPKAHMEM 3THX 3aKOHOB U
HalMCaHUEeM XMMHYECKUX (GOPMYII U YpaBHEHUH. Y CTaHOBKa
SBOJIIOLMOHHOM CYIIHOCTH MEH/IEIIEEBCKON U COBPEMEHHOMU
(bopMyIHpoBOK Nepruoandeckoro 3akona J[.1M.Menzaeneena.
OOmpsicHeHHE (PU3NIECKOTO CMBICTA CUMBOJIMKH TIEPHOAMYECKON
TabnuIbl XuMudeckux anemeHToB [I.M1.MenaeneeBa (HomepoB
3JIEMEHTA, MIEpU0/ia, TPYIIbI) U YCTAHOBKA IPUUYUHHO-
CJIEICTBEHHOM CBSI3M MEXKy CTPOCHUEM aTOMa U
3aKOHOMEPHOCTSIMH U3MEHEHUsI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEILECTB B EPUOJIaX

U rpynnax. XapakTepuCTHKa 3JIEMEHTOB MalIbIX U OOJIBIINX
IIEpUOJIOB I10 UX NOJ0KEHUIO B [leprnoanueckon cucreme
J.M.Menneneena.

OcHoBHbIC TEeOpHHU
XHUMUH

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT
CTPOEHHUSI aTOMOB 00Pa3YIOIIMX X XUMHUECKUX JIEMEHTOB.
XapakTepUCTUKA BAXKHENUIIUX TUIIOB XUMUYECKUX CBA3EN U
OTHOCHUTEIBHOCTH dTOM TUIToJa0ruu. OO0BsICHESHHE 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOEHUS KPUCTAIIIMYECKUX
peterok. @opMyIMpOBKa OCHOBHBIX MOJIOKEHUN TEOPUHU
AJIEKTPOJIUTAYECKON JUCCOLMALIMMU U XapAKTEPUCTHUKA B CBETE
ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
coeuHeHn. POpMyYJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
XUMHYECKOT0 CTPOCHHSI OPTaHUYECKUX COETMHEHUHN U
XapaKTEpHUCTUKA B CBETE ITOU TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHWYECKHUX COETMHEHUI

BaxkHeilillIne BeliecTBa
)% MaTepnamﬂ

XapaKkTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, IIOJYyUEHUS U
npuMeHeHust BakHenmmx metauioB (IA u I A rpynn,
AIFOMUHUS, JKelle3a, a B €CTECTBEHHOHAYYHOM Npodue u
HEKOTOPBIX d-3JIEMEHTOB) U UX COeIMHEHUHN. XapaKTepuCTHKa
COCTaBa, CTPOECHMSI, CBOMCTB, NOITYUYEHHSI U IPUMEHECHHUSI
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BakHenmux HemetamioB (VI A, VIIA, VIA rpynn, a Takxke
azota u docdopa, yriaepoia 1 KpeMHHUS, BOJOPOA) U UX
COEMHEHHI. XapaKTEepUCTUKA COCTaBa, CTPOEHUs, CBOMCTB,
MOJIy4EeHHUS U IPUMEHEHUS BXKHEHIIINX KJIaCCOB YIIIEBOJAOPOIOB
(ayTkaHOB, IIMKJIOATKAHOB, aJIKEHOB, AIKWHOB, APEHOB) U UX
HauOoJee 3HAaUMMbIX B HAPOAHOXO3SHCTBEHHOM ILIaHe
IIpeicTaBUTENEH. AHAIOIMYHAs XapaKTEpPUCTUKA BaKHENIIINX
MpeICTaBUTENEeH JPYTUX KIacCOB OPraHUYECKUX COCAMHEHUMN:
METaHOJIa ¥ ATAHOJIA, CIIOKHBIX A(PUPOB, )KUPOB, MBLI,
anbJeru1oB (popMasibIEruI0B U alleTalbAeru1a), KETOHOB
(aeroHa), KapOOHOBBIX KUCIOT (YKCYCHOW KUCIIOTBI, JUIs
€CTECTBEHHOHAYYHOT0 NMPO(UIIs MpeICTaBUTENEH APYTUX
KJIACCOB KHCJIOT), MOHOCaXapu10B (TJIFOKO3bI), TMCaXapuJiOB
(caxapo3bl), oIMCaxapua0B (Kpaxmasa U IeJUTI0JI036),
aQHWINHA, aMHHOKHCIIOT, OEITKOB, NICKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH, KAy4yKOB, IJIACTMACC.

XuMUYeCKUN SA3bIK U Hcnonb3oBanue B yueOHON U POPECCHOHATBHON JAEITEILHOCTH
CHMBOJIMKA XUMHUYECKUX TEPMUHOB U CUMBOJIUKU. HazBaHue N3y4eHHBIX
BEILECTB 10 TPUBUAIBHOW WJIM MEXIYHAPOAHON HOMEHKIIATyPE
U OTPAKEHUE COCTaBa ITUX COCAUHEHUN C TOMOILBIO
XUMHUYECKUX popMyil. OTpakeHNEe XUMUYECKUX ITPOLIECCOB C
MIOMOIIIBKO YPAaBHEHUI XUMHUECKUX PEaKLIMil.

XHMHYeCKHEe peaKuu OObscHEHNE CYITHOCTH XUMUYECKUX MPOIIECCOB.
Knaccudukamms

XUMHUYECKHUX PEaKIMH [0 pa3IMdHbIM IPU3HAKAM: YUCIY U
COCTaBY IPOJYKTOB U pEareHTOB, TEIJI0BOMY 3P deKTy,
HaNpaBJICHUIO, (a3e, HATMYHIO KaTaJu3aTopa, H3MEHEHUIO
CTETIEHEH OKMCIIEHUS 3JIEMEHTOB, 00pa3yIOIIUX BELECTBA.
YcTaHOBKa MPU3HAKOB OOIIET0 M Pa3IMYHOIO B TUIIOJIOTUU
peakiuii Ui HeOpraHM4eckoi 1 OpraHuyecKoi XUuMHH.
Knaccudunukanus BenecTs U MpoeccoB ¢ TOUKH 3pEHUS
OKHCJIEHUSA-BOCCTaHOBJIEHMs. COCTaBICHNE YPaBHEHUIN PEAKIUM
C MIOMOILIBIO METO/1a AIEKTPOHHOTO OaiaHca.

OOBsicHEeHHE 3aBUCMMOCTH CKOPOCTH XUMHYECKOM peakiuu u
MI0JIOKEHHSI XMMHUECKOI0 PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB.

XuMHYecKui BrinonHenne XMMUYECKOT0O SKCIIEPUMEHTA B ITOJIHOM

JIKCIEPUMEHT COOTBETCTBHH C IpaBuwiiaMu 6e3omnacHocTi. Habmonenue,
(buKcalys 1 ONUCaHKe Pe3yJIbTaTOB MPOBEIEHHOIO
JKCIIEPUMEHTA.

XumMnyeckas IIpoBeneHne caMOCTOATEIBHOIO TOMCKA XUMUYECKON

uHopmanus nH(OpMAaILINY C UCTIOIb30BAaHUEM PA3IUYHBIX HCTOYHUKOB

(Hay4HO-TIOMYJIIPHBIX U3JJAHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa). Mcnonb3oBaHne KOMITBIOTEPHBIX
TEXHOJIOTUH 11 00pabOTKU U Mepeiaud XMMUYECKOH
nH(OpMAalLIUY U ee NMPEACTaBIEHUS B Pa3INYHBIX opMmax.

Pacuyers! no VYcraHOBKa 3aBUCUMOCTH MEK/y KAYECTBEHHON U
XUMHYecKUM (popmysiaM | KOJIMYECTBEHHOM CTOpOHAMHM XUMUYECKHX 0OBEKTOB 1
U YPABHEHHUAM IIPOLIECCOB.
Pemenne pacueTHbIX 3a7ja4 IO XUMHUYECKUM (popMysam U
YPaBHEHUSIM

OO0BsicHEeHNe XUMUYECKUX SIBJICHUN, TPOUCXOISIIIUX B IPUPOJIE,
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ObITY M Ha pou3BoacTBe. OnpeneneHrne BO3MOKHOCTEN
MPOTEKaHMSI XUMUUECKHX MTPEBPALICHUI B PA3THYHBIX
YCIIOBHSX.

CoOumoeHne mpaBuII HKOJIOTHIECKU TPAMOTHOTO TTOBEICHUS B
okpyxaroiie cpene. OueHka BIUSHUS XUMUYECKOTIO
3arpsi3HEHUS OKPY’KaIOIIEH cpe/bl Ha OPraHu3M YeIoBeKa U
Apyrue kuBble opranu3Mel. CoOroieHue npasui 6€301MacHOro
oOpaleHus ¢ TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMH,
naboparopHbIM o0opynoBaHueM. [ToaroroBka pacTBOpoB

3a/ITaHHOM KOHIIGHTPAIlUU B OBITY U Ha TPOU3BOJICTRBE.
Kpurtnueckas ornieHka 10CTOBEPHOCTH XUMUYECKOMN
rH(pOpMaIUU, MOCTYMAOIICH U3 Pa3HbIX HCTOYHUKOB.

2. KOHTPOJIb U OLHEHKA PE3YJIBTATOB OCBOEHUA
JAUCIHUIIVIMHBI «XUMMWUS»

KOHTpOJH) H OLI€EHKA PC3YJIbTAaTOB OCBOCHUA AUCHUINIMHBI OCYIICCTBIIACTCA

MpernogaBaTcCjicM B IIPOUCCCC IIPOBCACHUA ITPAKTUUICCKUX 3aHATUM U
Ha60paTOpHI)IX pa60T, TCCTUPOBAHMH:A, a TAKIKC BBIIIOJIHCHUA 06y‘-IaIOIHI/IMI/IC5I

VH/IMBUTYAJIbHBIX 33JJaHUIN TPOEKTOB UCCIICIOBAHUN.

Pe3syabrarbl 00yuyeHust
(mpeaMeTHBIE Pe3yJIbTAThI)

DopMbI U METObI
KOHTPOJIAA U OLEHKH

pe3yJIbTaTOB 00y4YeHUs

B pe3yabrare  0OCBOGHHSI  JIMCHUILIMHBI
o0yuarouuiicss 10J5KeH MPOJAeMOHCTPUPOBATH
NpeaIMeTHbIe pe3yabTAaThl OCBOCHHUSI Y4eOHOH
AMCHUIUIUHBI " Xumus'':

- c(hOpMUPOBAHHOCTb MPEACTABICHUN O MECTE
XVMMHH B COBPEMEHHON Hay4YHOU KapTUHE MUPA;
NOHUMAaHUE POJIU XUMUU B POPMUPOBAHUU
Kpyrosopa u pyHKIIMOHAIbHON IPaMOTHOCTH
YEJIOBEKA JUIS PELICHUS IPAKTUYECKUX 3a1ay;

- c(hopMUPOBaHHOCTH COOCTBEHHOM MO3UIUU 11O
OTHOIIICHUIO K XUMUYECKOW HH(OpMaLnH,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHUKOB.

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOU WJIN
MCbMEHHOU (hopme;

- TECTUPOBAHUE
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- BJIQICHUE OCHOBOIOJIATAIOIIMMU XUMAYECKUMU
IIOHATHSIMU, TEOPHUSIMU, 3AKOHAMHU U
3aKOHOMEPHOCTSMU; YBEPECHHOE MIOJIb30BAHUE
XUMHAYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOM WJIH
UCbMEHHOU (opMme;

- TECTUPOBAHUE;

- IPOCMOTP U OIIEHKA
OTYETOB IO MPAKTUYECKUM
3aHATUSAM U
J1a60paTOpHBIM paboTam

- BJIaJICHUE OCHOBHBIMHU METOJaMHU HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMBbIMH B XUMHH:
Ha0JIIO/ICHUE, ONIUCaHKE, U3MEPEHUE,
AKCIIEPUMEHT; YMEHUE 00padaThIBaTh,
OOBACHSTH PE3yJbTaThl IPOBEAEHHBIX OMBITOB U
JIeNaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
MPUMEHSATh METO/bI TO3HAHUS NIPU PELICHUN
NPaKTUYECKUX 3a/1a4;

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOU WJIH
NMCbMEHHOU (hopme;

- TECTUPOBAHUE;

- POCMOTP U OLIEHKA
OTU€TOB TIO MPAKTHYECKUM
3aHATHUSM U
1abopaTopHBIM paboTam

- ¢(hOpMHUPOBAHHOCTh YMEHUS 1aBaTh
KOJINYECTBEHHBIE OLIEHKH U MIPOBOJIUTH PACUEThI
0 XUMHUYECKUM (pOpMyJiaM U YPaBHEHUSM;

- BJIaJICHUE NTpaBUJIaMHU TEXHUKHU 0€30MacHOCTH
IIPU UCIIOJIb30BaHUN XUMHUYECKUX BEILECTB;

OnepaTuBHBIN KOHTPOJIb:

- B YCTHOU WJIH
NMCbMEHHOU (hopme;

- TECTUPOBAHUE;

- IPOCMOTP U OIICHKA
OTYETOB 10 MPAKTUYECKUM
3aHATUSAM U
1abopaTopHBIM paboTam

HTOroBsiii KOHTPOJIb —
ndepeHITnpOBaHHBIN
3a4eT
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