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Cemectp 1,2
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Pabouas mnporpamma mnpodeccroHanpHol gucrmmuigHel IIJ1.01 Xwumusd 1o crenuajbHOCTH
20.02.02, 3amuTa B Ype3BLIUAHEIX CATYAIMAK pa3paboTaHa HA OCHOBE TPeOOBaHUN:

- OepepanbHOro 3akona ot 29 .12.2012 r. Ne 273- ©3 06 obpasosanuy B PD;

MenmepanbHOTO  TOCYJTApCTBCHHOIO  00pa3oBaTeNbHOIO  CTaHIapTa CpeIHero  obLiero
00pa3oBaHus, YTBeP)XKJEHHOIo InpukazoM Munobprayku Poccum or 07.07.2022 N 535
(3apeructpuposano B8 Muntocte Poccun 08.08.2022 N 69570);

C YYETOM:
npoduis oIy4aeMoro o0pa3oBaHHus,
MPUMEPHON IIPOTrPaMMBI,
PexoMenmauuii mo opraHd3aldé MOJYYCHHS CpeNHEr0 oOIero oO0pa3oBaHWA B Ipenenax
0CBOeHHs 00pa30BaTeNBHBIX MPOrpaMM CPEIHEro MpodeccHoHAILHOro obpa3oBanus Ha Oase
OCHOBHOTo 00Iero obpa3oBaHHS ¢ yueToM TpeOOBaHHU (heAepaTbHBIX TI'OCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJydyaeMoil mpoeccud WM CIEMUAIbHOCTH CPEIHETro
npodeccHoOHANEHOTO  00pa3zoBaHMsa  (pa3paboraHbl JlemapTamMeHTOM  TroCyIapCTBEHHOM
MOJUTHKH B cepe moarotoBku padounx kanpoB u JII1O MunobGpnayku Poccun coBMECTHO €
®OIr'AY «®PenepanbHpli HWHCTUTYT pa3BuTHS oOpasoBanus» (mucemo [lemaprameHra
rocylapCTBeHHON HOJMHTHKU B cdepe moaroroBku paboumx kxazpoB u JII[1O MunoOprayku
Poccun ot 17.03.2015 Ne 06-259);
MeTomr4eckux peKOMEHJanui II0 pa3paboTke paboumx NporpaMMm oO0IIeoOpa3oBaTENBEHEIX
y4eOHBIX AMCIUILIMH B IIPEACax OCBOCHHSA OCHOBHOH IpO(ECCHOHAIBHON 00pa3oBaTesIbHON
oporpaMMel  cpefHero  mnpodeccHoHambHoro  obpaszomanus (IIIIKPC wu  TIICC3),
pa3paboranHbix OtzenoMm npodeccrnoHanbHOro oOpazoBanus MunucTepcTBa 00pa3oBaHus U
Hayku PecniyOnuku Jlarectan B COOTBETCTBHM C pabouuM y4eOHBIM IIAHOM 00pa3oBaTeIbHOH
opranuzanuu Ha 2023/2024 yueOHbIl 1o,

Paspabotunk: npenopasarens ['BIIOY PII«HIIK» % /‘ —_ Vmaposa M.B.

/
Penensent: Hcemannos V.C. C/ |
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1. IACIIOPT PABOYE# IIPOI'PAMMBI YUEBHOM JUCIATLJIMHLI XUMMUs1

1.1. O6aacTtr npuMeHeHHs] paboveil NPOrpaMmMbl
Pa6ouast mporpamma yueOno# pucrumiaabl [111.01 XuMusa  sBISETCs YACTBIO OCHOBHON

npoheccHOHANLHON  00pa3oBaTeNbHON IPOrpaMMEI ITOATOTOBKH CHEIHAICTOB CPE/IHETO 3BCHA B
coorserctay ¢ PI'OC TpeThero MOKOJNEHHS IIOC 10 crnenuarsHocTh 21.02.02. Bypenne HeQTAHBIX 1

Ta30BbIX CKBAXXHH.

1.2. Mecro y4eOnoit mucummaunsl [1/1.01 Xumus B cTpyKType OCHOBHOH mpodeccuoHaNbHON
00pa3oBaTe/LHOM nporpaMmMbl: YdeOHas JUCIHMIINEHA «XUMHS» BXOIMT B 00IIe00pa3oBaTeIbHbINA
[MKJI © OTHOCHUTCS K NMPO(eCCHOHANBHBIM AUCIHUILIIHAM.

1.3. llesn 1 327294 JUCIUILIMHEI - TPEOOBaHNUA K Pe3y/ibTaTaM OCBOCHMS JUCIHUILIHHbI:

Heapio ocsoenns qucunmmaabl IT.01 Xumus sSBiseTcs NOArOTOBKA CTYICHTOB (PU3KYJILTYPHO-
CIIOPTHBHBIX CIENHANBHOCTEH K 3((EKTHBHOMY HCIIONE30BaHMIO COBPEMEHHBIX 3HAHHM B 00JIACTH
00111l ¥ HEOpranuUecKoi XUMIHK B UX Oy IyInel npodecCHOHAIBHOH AeSTENBHOCTH.

3apaum QUCHUNIHHBI:

- JIaTh KOMIDIEKC TEOPETUUESCKHX U MPAKTUUECKUX 3HAHUH B 00JIaCTH XUMUH;

- copMHpPOBATH CLIOCOOHOCTH IIOHMMATh XMMHUYECKYIO CYTh IPOLECCOB U HCNONB30BaTh OCHOBHEIE

3aKOHBI XUMHH B IPOJEeCCHOHANBHOM NEATEIBHOCTH;

- 00y4YHUTh OCHOBHBIM METOAMKAM XUMUYECKOIO aHAJIM3a ¥ YMEHHUIO UCIIONB30BATh UX HA IIPAKTHKE,

- ¢opMUpPOBaTH HABBIKY XUMHUYECKOTO MBIIIJICHHS Y CTY AEHTOB.

B pesynprare uzyuenus yuednoit mucuuiumast [171.01. Xumust cTyieHT JODKEH 3HaTh:

- POJIb XHM¥H B CCTECTBO3HAHMH, €€ CBS3b C IPYTUMM €CTECTBEHHBIMHU HayKaMMy, 3HAYECHHE B J)KA3ZHU
COBPEMEHHOT0 OOIIECTBA;

- BaXKHEHINME XUMHYECKHe MOHSATHS: BEUIECTBO, XUMHUUYECKUN DIEMEHT, aToM, MOJeKyla, mMacca
aTOMOB M MOJIEKYJI, MOH, pajuKal, aUIOTPONHS, HYKJICOTHIObl M HM30TOMmBL, S-, p-, d-, f opburtamy,
XHMHYECKasd CBs3b, 3JICKTPOOTPULIATETLHOCTh, BAJCHTHOCTh, CTEIEHb OKHUCICHHUS, THOpHAM3aums
opOuTaneii, IpOCTPaHCTBEHHOE CTPOSHHE MOJIEKY I, MOJIb, MOJISIDHAs Macca, MOJIAPHBIN 00BEM, BEIeCTBA
MOJIEKYJISPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS, KOMILIEKCHBIE COEIWHEHUS, NHUCIEPCHBIC CHCTEMBI,
UCTHHHBIC DPACTBOPBL, DJJIEKTPOIUTHHUECKAs IHCCOIHAIMs, KHCJIOTHO-OCHOBHBIE PEAKIMM B BOHBIX
pacTBOpax, THAPOJIN3, OKHCICHHE H BOCCTAaHOBJICHHE, 3JIEKTPOJIN3, CKOPOCTh XHMHUYECKOH peakmnuw,
MEXaHU3M PeaKIIMy, KaTalu3, TeIIoBoi dp(PeKT peakun, SHTATBIINS, TeIUI0Ta 06pa3oBatusi, SHTPOIIH,
TerioTa 00pa3oBaHUs, SHTPONMS, XHMHYECKOS DPAaBHOBECHE, KOHCTAHTa, YTJIEPOMHBIH CKEJeT,
(yHKIHOHAJIBHAs IPyINa, TOMOJOIHs ,CTPYKTYPHAs M IIPOCTPAHCTBEHHAs M30MEPHs, OCHOBHBIE THIIbI
pEaKIuii B HEOPraHUUIECKOM 1 OpraHH4YeCKON XUMUU;

- OCHOBHBIC 3aKOHBI XHMHH: 3aKOH COXPaHEHUS MacChl BELIECTBA, NEPUOIMYECKUH 3aKOH, 3aKOH
IOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, 3akoH ['‘ecca, 3aKOH JeHCTBYIOMIMX MacC B KHHETHKE H
TEPMOINHAMUKCE;

- OCHOBHBIE TEODHH XHMMHH: CTPOCHHS aToMa, XUMWYECKOH CBs3HW, OJJICKTPOIHUTHUECKO
JTACCOITMALIMH, KUCJIOT M OCHOBAaHHH, CTPOCHHS OPTaHHUECKUX COCIHMHEHMI (BKIIOYAs CTEPEOXUMHUIO),
XUMHYECKYIO KHHETHKY U XMMUYECKYIO TEPMOIUHAMUKY

-Kyaccu(pUKanuo ¥ HOMEHKIIATypy HEOPTaHUYECKUX M OPraHUUECKUX COCTMHEHNH;

- IPUPOJIHBIE HCTOYHUKHU YTJIEBOJOPOIOB U CIIOCOOBI X MepepaboTKH;

- BEIeCTBAa M MaTepHaIbl, HIHPOKO KCIHOJB3YEMBIE B IPAKTHKE: OCHOBHBIC METAJIIBI U CIUIABEHI,
rpadut, KBapil, CTEKIO, UEMEHT, MUHEpPAIbHBIE YI00pEHHS, MUHEPAIGHBIC U OPraHUYECKHe KHCIIOTHI,
IIeJI0UM, aMMMaK, YIJIEBOJIOpOJbL, (EHOJ, aHHJIMH, METAaHON, STAHOJ, STWJICHITHKONb, ITHIEPHH,



(bopMaIbIIeTH A, alleTajlbIET U, alleTOH, NII0K03a, caxapo3a, Kpaxmall, KIeT4aTka, aMHHOKUCIIOThI, oenxu,
UCKYCCTBEHHBIE BOJIOKHA, KayJyKH, IUIACTMACCHI, JXUPBL, MBLJIa ¥ MOIOIIHE CPEACTBA.

B pesynsrare ocroeHust yueOHo# qucuunimaet [1/1.01. Xumusa o0ydatomuics TOKEH yMETh:

- Ha3pIBaTh M3y4YCHHBIE BEIECTRA IO "TPUBHAILHOR" ¥ MKy HApOJHOW HOMEHKIIATYPaM;

- ONpEIENATh: BaJCHTHOCTH U CTENECHBb OKMCIECHMS XUMHYECKHX DJIEMCHTOB, 3apsi HWOHA, THII
XHMHYECKOH CBS3H, IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI, TUH KPUCTAJUIMYECKOM PEILIETKH, XapakTep
Cpellbl B BOAHBIX PacTBOPaX, OKUCIMTEND ¥ BOCCTAHOBHUTENb, HANIPABICHHE CMEIICHHS PABHOBECHS ITON
BIIMSHACM pa3HYHBIX (PAKTOPOB, M30MEPHl M TOMOJIOTH, IPHUHANJIEKHOCTL BEINECTB K Pa3IHYHBIM
KJlaccaM OpPraHMYeCKAX COCAMHEHUM, XapaKTep B3aMMHOIO BIHSHHUS aTOMOB B MOJIEKyJax, THIIEI
peakiuii B HEOPraHU4eCKON U OpPraHuYeCKOd XHMHH;

- BBINOJHATHL XHMWUECKHH SKCIEPUMEHT I10: PACIO3HABAHHUIO BAKHEHNIMX HEOPraHHMYECKUX U
OPTaHMYECKNX BEIECTB; IOJYYEHHUIO KOHKPETHBIX BELIECTB, OTHOCAINMXCS K HM3YYEHHBIM KJlaccaM
COeUHEHHIA;

- IPOBOJMTH PACUETHI II0 XUMHUYESCKUM (HOPMYIaM M yPaBHCHYSIM PEaKITUii;

- OCYIICCTBIATH CaMOCTOSTENBHBI IMOMCK XAMHYECKOM WHGOpPMAIMM C HCIIOJIb30BaHHEM
pa3IMYHBIX UCTOYHHKOB (CIPAaBOYHBIX,  HAYYHBIX U HAY9HO-IOMYJISPHBIX N3JaHUl, KOMIIBIOTEPHBIX 0a3
JIAHHBIX, PECYpCOB HHTEPHETA);

-HCIOJH30BaTh KOMIBIOTEPHbIE TEXHOJOTHH i o0paboTKM H mepeiaud HMHQoOpMaluM U ee
HpPEICTABIICHHE B pa3AHUHBIX (opMax; HCIOJIb30BAHHE IPHOOPETCHHBIX 3HAHUH W yMEHWH B
IIPaKTUYECKON AEATCIbHOCTU U MOBCEAHEBHOM XKU3HH I

- TOHUMaHHUS IJIOOANBHBIX TPOONEM, COCTOSIIUX IIepell YeNIOBEYEeCTBOM: AKOJOTHYCCKHX,
OHEPICTUYECKUX U CBIPEBEIX;

- 00BSCHEHHS XUMUYECKUX ABIIEHUH, IPOUCXOAIINX B IPUPOIE, OBITY ¥ HA IIPOU3BOCTEE;

- DKOJOTHYECKU I'PAMOTHOTO IIOBEACHHUA B OKPYKaIOIEl cpee;

- OLIEHKY BJIMSIHUS XHMHYECKOTO 3arpsA3HEHUs OKPYXKAIOIIEH cpelbl Ha OpPraHu3M 4esIOBeKa U
JPYTHE KUBBIE OPraHU3MEI,

- 6e3nonacTHOH PabOTHI ¢ BEIeCTBaMH B Tab0opaToOpu, OBITY U HA IPOU3BOJICTBE;

- OIIPEJENIEHNs] BO3MOXHOCTU NPOTEKAHHMs XUMHYECKHUX NPEBpAllleHU B Pa3lIMUHBIX YCIOBHAX U
OIICHKH UX HOCTIeACTBUI;

- pacno3HaHue ¥ HACHTH(PHUKAITMY BaKHERIINX BENIECTB K MATEPHAJIOB,;

- OLEHKH Ka4eCcTBa MUTHEBON BOJBI H OTACJIBHBIX IUIUEBBIX IIPOAYKTOB;

- KpUTUYECKOH OIEHKM JOCTOBEPHOCTH XHUMHYECKOH HH(POpPMANWH, IOCTyHalomiel W3 pa3HBIX
HACTOYHHUKOB.



Crapmuaii TeXHHK-TEXHOJIOT JOIDKEH 061a1aTh OOIMMH KOMITETEHIUSIMHU, BKIIOYAIOUMMHA B ce0s
CIIOCOOHOCTD:

OK 1. TIoHHMATP CYLIHOCTh H COIMAIBHYIO 3HAYMMOCTE cBOCH OymyImel Ipodeccuu, IposBIATh K
HEH yCTOMYMBEIM HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTH, ONPENENATH CHOCOOBI, KOHTPONUPOBATH U
OLIEHHBATh PEIICHUE MPOPECCHOHANBHBIX 3a0a4.

OK 3. Pemats npoOGJIeMBbl, OIEHUBATH PUCKH U IPUHUMATD PELICHUs B HECTaHAAPTHHIX CHTYaIHAX.

OK 4. OcymmecTBISITh IOUCK, aHAIN3 U OIEHKY MHPOpPMAIVH, HEOOXOMMMOM NJis MOCTAaHOBKU H
petrerus npodecCHOBANBHBIX 3a1ad, TPO(ECCHOHANBHOIO 1 JINYHOCTHOIO Pa3BUTHA.

OK 5. Ucnons3oBath HHPOPMAHOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOIHH I COBEPUICHCTBOBAHMIS
podeCCHOHATHHON AEATEILHOCTH.

OK 6. PabGoTraTe B KO/UIEKTHBE H KOMaH/Ie, 00€CeYnBaTh €€ CIVIOYEHHUE, FPHEKTUBHO 0OIATHCS C
KOJIJIErdMH, PYKOBOJCTBOM, TIOCTPAIABIIMMK ¥ HAXOAALIAMHKCS B 30HAX UPE3BBIYAMHEIX CUTYaITUMA.

OK 7. CraButb ICIH, MOTHBHPOBATE JCATCIIBHOCTD TMOAYMHCHHBIX, OpPTraHHU30BBIBATL H
KOHTPOJIAPOBATE UX pa60Ty C IIPAHATHAEM Ha ce0s1 OTBETCTBEHHOCTH 3a PeE3YyJIbTAT BBITOJIHCHUA 3aJIaHHH.

OK 8. CamocrostennHO onpeacisiTh 3ala4n HpO(beCCI/IOHaI[LHOFO U JIAYHOCTHOI'O pasBUTHUSA,
3dHUMAaTbCA caM006pa3013aHHeM, OCO3HAHHO IINIAaHUPOBATD 11OBLIIICHHC KBaJII/I(I)I/IKaI_II/II/I.

OK 9. BBITh TOTOBBIM K CMEHE TEXHOJIOTHIH B TPOGECCUOHANBHON NeTEIbHOCTH.



Ko/4ecTBo 4acoB Ha ocBoeHHe nporpamMmbl yaeonoi mucmmnussl II.01 Xuvmst:

MakcHMaJIbHOH yueGHol Harpy3kd obyvaromerocs 117 9acos, B ToM uucrie:
00s13aTENBHON ay AMTOPHOH yueOHOM Harpy3xu odyyarouierocs 117 gacos;

nexknui-60;

HOpaKTHYECKUX 3aHATHH-57;



Bua yueoHoii padoThI

TpynoeMkocTs 4acoB

O6mas TpynoeMKocTh 10157
Icemectp 2ceMecTp
344gaca 83uaca
AyauTopHasi yde6Has HArpy3Ka (Bcero) B TOM 4HcJIe: 20 40
JlexuuoHHBIE 3aHATUA
[IpakTrueckue 3aHATHS 14 43
T depeHIMPOBaHHBIN

Bua nToroBoro KOHTpoJs (3a4eT, IK3aMeH,
KOHTPOJIbHAs pabora)

3a4CT




2.2. TemaTudeckuii IIaH U cogepxkanue yueOHoii quciumiaunbl 11/1.01 Xumnsa

HaumenoBanue pasnenoB u tem | Cogep:kanne y4e0HOro MaTepua.a, 1adopaTopHble U IpaKTUYecKHe padoThl, O6bem YposeHs
caMocTosiTeJIbHAsI paboTa obyuaromuxcsi, KypcoBasi padoTa (IpOEKT) 4acoB OCBOCHUS
Teopus xumuyecKOro Jlexnmus:
CTPOEHHS OPraHUYECKHX 1. Oprannueckas XUMHs- XUMUS COSIUHEHUH yraepona. 1 1
BeleCTB. | 2. Teopus XUMHYECKOT'O CTPOECHHS OPTaHHYECKHUX BEIIECTB. |
[IpakTHUecKkoe 3ausITHE:
1. Cemunap «Teopus XMMHYECKOTO CTPOEHUS OPTAHUYECKUX BELIECTBY 2 1
IIpenenbHbIE YII1eBOAOPOAbI Jlexnmns:
1. IIpenensHsle yrieBogopoasl. CTpoeHHe MeTaHa. 2 il
2. U3oMepus u HOMEHKIIaTypa alkaHoB. [lomyuenne n npUMEHEHHE aJIKaHOB. 2 1
3. XMMHYECKUE CBOMCTBA aJIKaHOB. 2 1
4. O6001mEeHne TEMBI «AJIKAHBD? . 2 1
5. Pelnenye 3a1a4 Ha HAX0XACHME MOJIEKYJISpHOH (popMyIIBI BEIECTBA 2 1
6 LluknonapaguHel. 2 |
IpakTuieckoe 3aHsATHE:
1.M3oMepus 1 HOMEHKIATYpa AJIKaHOB. 2 2
2.XuMHA4YeCKHe CBOMCTBA AJIKAHOB. 2 2
3.CeMuHAap O TEME «AJIKAHBD» 2 2
4 Penrenne 3agau )
HenpenensHble yraesoaopoael. | Jexnms:
1. Otunen. CtpoeHne, HOMEHKIIATYpa alIKEHOB. 1 1
2. IloxydveHue U MpUMEHEHHE ATIKEHOB. 1 1
3. Xumundeckre CBOHCTBA aJIKEHOB. 1 1
4. JlueHOBBIE YIJIEBOOOPOIEL. 2 1




5. Ilpuponuerii kay4dyk 1 1
6. ALIETHIIEHOBBIE YTJIEBOAOPOBI 2 1
IIpakTH4eckoe 3aHsATHE:
1. CeMuHap 10 TEMe «aTKEHBI» 2 1
2. CeMmuHap «IHCHOBBIE YTIEBOAOPOIBD) 2 1
3. CeMmuHap «aLlETUIEHOBBIE YIIIEBOAOPOIABD) 2 1
4. Penrenue 3a1au 2 1
ApomaTnueckne Jlexnust:
yIJIeBOJ0POAbI 1. benzon. CrtpoeHue, CBOMCTBA, IOJYUYEHHE U [IPUMEHECHUE. 1 1
2. T'omomoru 6en3oma 1 1
IlpaxTH4eckoe 3aHATHE:
1. CeMuHap 10 TEMe «apOMAaTUUYECKHE YTIIEBOJOPOABD) 2 1
2. Pemenue 3anad u ynpaxHeHUH 2 1
|
3.I'eneTryecKas CBsI3b NPEACIBHEIX, HEIPEIEIBHBIX 1 apOMaTHYECKUX 2
2

YIJIEBOZOPOJIOB
4. KouTtponbuas padbora




IIpupoaHbie HCTOYHHKH

Jlexkumn:

yIJIeBOJI0POAOB 1. Hpupoansie ucrounnku Y B. [Ipupoausie 1 MonyTHEIE HE(QTSIHBIE Ta3bL 2 1
2. Hedh. [leperonka nedtu. Kpekunr nedru. 2 1
Crouprel u eHOIBI Jlexnusn:
1. IlpenensHEIC OAHOATOMHBIE CIUPTHL. [loTy4YeHne u npUMeHeHHEe CIIIPTOB. 2 1
2. X¥M. CBOKWCTBA CITUPTOB. 2 1
3. MHOroaToOMHBIE CITUPTHI. 1 1
4. ®deHomNEL 2 1
IIpakTHYecKoe 3aHATHE: 2
1. Cemunap mo teme «CHHpPTBLI» 2 1
2.I'eHeTHYECKAS CBSI3b MEXAY YIVIEBOJOPOJAMU U COUPTaMHU
2
AJbaernabl 1 KapooHOBbIE Jexmus:
KHMCJIOTBIL. 1. Anpgerunti. Ketossl. 2 1
2. Kap6onorsie kucnoTsl. [lomyueHre KapOOHOBBIX KHCIOT. ) 1
3. XuM. cBOHCTBa KapOOHOBBIX KUCIIOT. I 1
IIpakTHyeckoe 3aHATHE:
1.CeMuHap 1o TeMe « AJTBAETAIbI» 2 2
2. CeMuHap 10 TeMe «KapOOHOBBIE KACIOTBD) . 2 2
3. TeHeTHUecKast CBSI3b MEX/Iy KJlacCaMU OPraHMYECKHX BEIIECTB. 2) 2
4.HenpenensHble KapOOHOBBIE KACIOTHI. 2 2




Caoxnseple 3¢upsbl. Kupbl.

Jlexnus:
1. Cnoxusie 3¢ upEL
2. Xuper. Cocra, cTpoeHHE, CBOMCTRA.

3. Ilepepabotka xupos. [Norsitie 0 CMC. 1
IIpakTHYeckoe 3aHaTHE:
1. Cemunap no teme «Kupsn» 2
2. Konrpoasnas pabora. 2
YraeBoaswl. Jlekuus:
1. IlonsiTue u knaccudukanus yrieBogoB. [mokosa. 1
2. @pyxkTo3a- u3oMep roKo3sl. Prubo3a u aezokcuprudosa 1
3. Caxapo3a u MaIbTO3a. 2
IIpakTH4YecKkoe 3aHsTHE:
1.Kpaxman 7
2.Ilemmonosa 2
A3zoTocoaepikanie Jlexknus:

OpraumvecKue COCAUHECHH.

1. Amunsl. CTpocHuEE, CBOHCTBRA.
2. AMHHOKHCIOTBI, XHM. CBOHCTBA.

HpaKTH‘leCKOC JAHATHC.




O6o06menne 3HAHNH 0 KHCIOPOACOAEPKAIMNX COeAHHEHHAX 2 2
besku 1 HyK/IeHHOBBIE Jlexknmus:
KHCJIOTBI. 1. Benmkn Kak BEICOKOMOJIEKYISIpHBIE coelnHeHNs. bronornyeckue pyHKIUHA 2 1
OenkoB. DEepMEHTHL.
2. IlpeBpairienre GENKOB B OpraHu3Me. Y CIIEXU B U3YYECHUU U B CUHTE3€E OENKOB. 1 1
3. HyxJIeHHOBBIE KHCIIOTHI. 2 1
CunreTHYeCKHE [Ipakrnyeckoe 3aHATHE:
BbICOKOMOJIEKYJIsIpHbIE 1. Ilorstne o BMC ) 1
COeTHHEHU . 2. ITnactmaccsl. Kayuyku. 2 1
3. CunTeTHYECKHE BOJIOKHA. Pelrenne 3anay. 2 1
5. CnoiicTBa opr. BemecTB. ' eHeTHUECKas! CBA3b OPI. BENIECTB. 2 1
XuMHYecKue peakmnun Jleknus:
1. OKHCIUTENBbHO- BOCCTAHOBUTEIIBHBIE PEAKIIUY
2. Peaknuu HOHHOTO oOMeHa. 2 2
2 )




PoJnL XUMHM B JKH3HH
obmiecTBa
3ager

Jlexuus:
1. BaxHeiInne MPOU3BOICTBA XUMUYESCKOU TPOMBINILIEHHOCTH
2. Ponp XUMUH B XHU3HU 00IIIeCTBA

DN =

Bcero
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3.YCJIOBUS PEAIMBALINA ITPOI'PAMMBI JTUCHHUILINHDBI

3.1. TpeGoBaHNsi K MUHEMAJILHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecrne eHUI0
Peanuszanys NporpaMMbl JUCIUIDIMHEI TpeOyeT Hanmmans yuyeOHoro kabunera « X AMUI» .

Ob6opyoosanue yuebnozo kabunema:

— II0CaOYHBLIC MECTA 11O KOJIHNYCCTBY O6yanOHII/IXC$I;
— pa60qee MECTO npenoaaBaTeisd,
— KOMILICKT y‘IeﬁHO-HaFHﬂIlHBIX nocobuii mo PYCCKOMY S3LIKY,

Texnuueckue cpeocmea obyuenusa:

— IepCOHANBHBIN KOMIIBIOTED;
—  MYJIBTEMEINHHOH IIPOEKTOP.
— IlpozpammHo-annapamubvlii KOMRIEKC y4umens

— lludporas naboparopus 110 XUMUHU

Ludposoit garuuk TemnepaTypsl -20 ... +110°C

[udporoii naTuuk temneparypsl Tepmonapssii (0 ... 1000°C)
IMudposoi marunk pH

[TudpoBO# HaTYUK IIEKTPOIPOBOTHOCTH PACTBOPOB
[{udporoit gaturk oObeMa raza ¢ KOHTPOJIEM TeMIIeparyphbl
[TudpoBoit gaTumK ONTUYECKOH HIOTHOCTH 525 HM (3€/IeHbIil)
[Tudporoii gaTuuk ontudeckoi miotHocTH 590 HM (KeNTHIN)
[ludpoBoii naTuuk TypOUINMETp

o O O 0 0 O O

—  Komnnekmuot 0na npoeepku 3nanuil yuaujuxcs

o [MA-naGoparopus 10 XUMHH ISl YISHUKA U JUIS yIUTENs
— Komnnexkm nabopamopuou xumu4eCKon nocyost

o Xumnocyoa ona yugposoii rabopamopuu

*  CoeaMHUTENb CTEKIISTHHBIN
»  [lepexon CTEKIISIHHBIN
»  KroBeTa Ijis JaTYMKa ONTHUECKOH ITIOTHOCTH
*  [IpoGupka AByXKOIEHHas
= JIpobupka Bropna
» KonbGa korudeckas 250 M 29/32
= lmpun 150 Mma
»  HaGop peakTHBOB JUIS IPOBEACHHUS JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB 10 XUMHH
=  Habop npobox pe3HHOBLIX
o Konba xonnueckas 1000 mi
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KOMIIIEKT CTEKISHHOM IOCY I Ha NITH(axX AeMOHCTPAlHOHHBIH
KOMIUTEKT MEPHBIX KOO

KoMIuiekT nuneTox

KoMruiekT MepHBIX IHIMHAPOB CTEKISHHBIX
KoMIieKT MEepHBIX ITUIHHAPOB MIaCTUKOBBIX
KommekT nmoxek ¢pappopoBIx

Komrext mmarenei (22 mit.)

KoMmmexT crakaHoB XUMHYECKUX

KoMIIIeXT cTakaHOB MIACTHKOBBIX

KOMILTEKT cTakaHYHUKOB AJIs B3BeIInBaHUs (OI0KC)
KoMmrutext n3menuit u3 kepaMukxu, papdopa u dasaca
KomrurexT cTynok ¢ nectamu (12 mr.)

[Tanouxa crexnsgHHAas

TpyOxa crexstHHas 5 MM (KOMILIEKT)

Jlozupyroinee yCTpoiCTBO (MEXaHUYIECKOE)

Ha6op durakonos 450 M

JKCUKaTOp

bropetka 50 M

—  Xumuueckoe nabopamoproe 060pydosanue oouie20 HASHaA4eHUA

o 0 0 0O 0o 0 0 0O 0o O o0 O O 0 O°

o

BrrtsxHoit mkad nabopaTopHblit
Juctunnsarop /194

Becnl anekTporHble ¢ USB-nepexonHukom
bans koMOHHUpOBaHHAs JIabopaTopHAas
Jocka juis cymKy mocy bl

brox nuranns 24 B peryiupyembrit
Onexrporumrrika 800 Bt

MarauTHas Meuaaka

[IInanT CHIIMKOHOBBIA 6 MM

[IInanr crmKOHOBEIH 8§ MM

3axum Mopa

3aX¥M BUHTOBOH

KoMTLIeKT epimeit 11t MBIThS. XUMUYIECKO# mocy b
KomutekT cpencts HHAMBUAYaIbHOM 3aIIATH
Habop uHCTpyMEHTOB 47151 00CILy )KHUBAHUSI
SIkopB I MATHUTHOMN MEIIaIK|

Obopyoosarnue u npudopsl 014 0eMOHCHPAUUOHHO20 IKCHEPUMEHMA

o 0O O O O O O

Konbonarpesarein

Yamra kprucTanu3anoHHas

JIoKa AJis C)KUraHuA BEelleCTB

CTolMK NOgBEMHBIH

[Tpubop Tt OKUCIIEHHS CITHPTA HaJ MEIHBIM KATalu3aToOpoM
[TpuGop A7 onpeAcNieHNsA cOCTaBa BO3AyXa

[TpuGop AJs OTBITOB IO XUMHUU C ACKTPAIECKHAM TOKOM 11X



O 0O 0O 0O O O

o

[TpuGop s MOMyYeHHs! Ta30B JEMOHCTPAIIHOHHEIH
Ipobupka I1X-21

HIraTve nEMOHCTPAIIMOHHBIA XUMUYECKUH
[{mmme! TUTENIBHBIE

CrnupToBKa

3axuM npoOHPOIHEIH

IToacTaBka noJx cyxoe roprouee

—  Konnexyuu ona ogpopmnenua kabunema xumuu

0O O O 0O 0O 0O 0 O 0 O O

O

Komneknus "AntoMuHIH"

Komnexkuus "Bonokna"

Kosexmus "KaMeHHBIA YToib ¥ IPOIYKTHI €0 IepepaboTku”
Konneknus "MeTtauts! 1 crijiassl”

Konnexkius "MuHepaisl 1 ropHbIe HOPOJIbL"
Kouteknus "MunepanbHable y1o0penus”
Komnexkuus "HedTs 1 npoaykre! ee nepepadboTku”
Komnexnus "Tlnactmaccer”

Komnexnus "Crexto u uzaenus u3 crekna”
Kosnexmus "Tommuso"

Konnexmus "UyryH u cTans"

Konnexkuus "llIxana TBeppoctu”

—  Mooenu demoncmpauuoHHble 01A 0POPMIEHUA KAOUHEMA XUMUU 8 WIKO1e

O
o

KoMIuiekt MozaeeH KPHUCTAINIHYIECKUX PEIIETOK
Kommnexr MoJeieil aTOMORB IS COCTaBIICHHS MOJICKYI CO CTCPKHAMU

— Ilepeuens obopyoosanua kabunema xumuu ona 1a6OpamopHsIx padbom

© 0 0O O 000 OO0 0 0 0 O O

0]

Ludposas madbopaTopus mo xuMun 6a30BOTO YPOBHS

Habop unauBuayansHoro 6a3oBoro 0060py1oBaHUsS

Ha6op vuHAnBHAYaTIFHOTO BCHOMOTATENFHOTO 000y A0BAHHES
Habop uaanBULYy alibHEIH 71 pabOoTHI ¢ ra3aMu

Becr1 anextponnbie naboparopusie 200r, rounocts 0,01
KoMriekT 3arracHoro CTeKna Ajs MHAUBHU Y AThHBIX HaOOpOB
ITpoGupka I1X-14

Ilitatus JIa60paToprn71 xumuyeckui 1LIJIX

[ITaTyB N5 IPOOHPOK

Craxan xumuueckuit 100 mi

Hab6op cxistHOK 30 M1 71 pacTBOPOB PEaKTUBOB

Ha6op 6aHok 15 M [7ist TBEpP/BIX BELIECTB

bropetka 25 MI ¢ KpaHOM

KomruteKT 3THKeTOK TS XUMHUUYECKO# HOCY bl Ta0opaTopHbLA
CnupTtoBka nmabopaTopHas

— Ilepeuens xumuueckux peaKkmueoe 04 UiKo bl



c 0 0 O O 0 0O O o

[Ipobupxka I1X-14

[ItatiB nabopatopusrii xumuaeckuid [TJIX

IltatuB ans npoOUpok

Crakan xumugeckuii 100 mi

Ha6op cxmstrok 30 Mt 1711 pacTBOPOB PEaKTHBOB

HaGop 6anok 15 My /17151 TBEpIBIX BEMIECTB

broperxa 25 M1t ¢ kpaHoMm

KoMmmnexT 3TukeTox 1t XUMHYECKOH OCY B Tab0paTOPHEIHA
CnuproBka nabopatopHast

— Ilepeuens xumuueckux peakmueoe 0a WKobl

0O 0 0O 00 o0 0O 0O O o0 0o o0 o0 o0 o0 o0 o o0 o0 o0 o0 o

HaGop Ne 1 B "Kucnotsr"

Ha6op Ne 1 C "Kucnoter"

Ha6op Ne 3 BC "Illenouu"

HaGop Ne 5 C "Opranudeckne BemecTsa"
Ha6op Ne 6 C "Opranuyeckue BemecTna"
Ha6op Ne 7 C "Musnepanbsasle yrobpenus"
Ha6op Ne 8 C "HouuTtsr"

HaGop Ne 9 BC "O6pa3ipl HeOpraHnyecKix coeinHeHHH"
Ha6op Ne 11 C "Conu 11t 1eMOHCTpAIIAU ONIBITOBR"
Ha6op Ne 12 BC "Heopraunueckue Berecrna"
Ha6op Ne 13 BC "T'anorennnsr"

Ha6op Ne 14 BC "Cynbdatsl, cyabputs"
Hab6op Ne 16 BC "Meraisl, okcuas!"

HaGop Ne 17 C "Hutpats!" 60nb110MH

Ha6op Ne 17 C "Hurparsr"

Ha6op Ne 18 C "Coenunenust xpoma"

Hab6op Ne 19 BC "Coenuaenns maprasmna'
Hatop Ne 20 BC "Kucnots!"

Habop Ne 21 BC "Heopranudeckue seuiecrsa”
Ha6op Ne 22 BC "Unaukatops!”

Habop MarepnajioB 1o XumMun

Cyxoe roproouee

o ITnakamei, cmenosl, yueHble unbmsl, 31eKMPOHHbBIE ROCOOUA

O O O

(e}

[TopTpeTsl XUMHUKOB (KOMILJIEKT)

Ta6muua "Ilepuoudeckas cucreMa XuMudeckux aneMeHToB JI. M. Menneneesa"
Tabnuna makar "PacTBOPUMOCTB KHCIIOT, CONICH M OCHOBaHHUIi B Boje"
Kommnext Buneodguibmos 1o xumuu Ha DVD-/Inckax

KoMiutekT TpancnapaHToB (1Ipo3pauHbiX IIJIEHOK) 10 XUMHUH



Jlurepatypa

OCHOBHBIE HCTOYHUKH:
Pymsutuc I'. E, @ensaman @.I" M, IIpocsermenue, 2019
2. Tabpuensu O.C, JIpicoBa I'.I', M, apoda, 2019

JlonomauTeNFHBIE HCTOYHUKH::

—

1. IlsetkoB JI. A Opramuueckas xumus. YueOumk g 10-11 xmaccoB, M. ['ymMaHuTapHbIH
m3garenbekuit nearpa BJIAJIOC, 2020r
2. Eropos A.C. Penetutop no xumun, Poctos- Ha —/{ony, ®enuxc, 2019

3. JlopouskuH B.H.Temarwueckuii TpeHHHT PocToB- Ha- JloHy, ®enukc 2023r.

HHTEpHET pecypcehl:
1.6onkImas coBeTcKas SHIMKIone aushttp://bse.sci-lib.com/
2. snekTporHas 6ubnuoreunas cucremahttp://www.book.ru/
3. nyumas yue6nas nmarepaprypahttp://st-books.ru/
4. https://11klasov.net/chemistry/
5. https://mybook.ru/sets/9096-luchshie-knigi-po-himii-interesnaya-literatura-dly/




4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TUCHUILIAHGI I1/1.01. Xumusa

PesynbTaTnl 06ydenus ®opMbI 1 METOXBI KOHTPOJISI H OLICHKH
(0cBOeHHbIE YMEHHS, YCBOCHHbIC 3HAHMSA) pe3yJbTaTOB 00yIeHHUs

1 2)
Ymenns /3HaHHS
- HA3bIBATh H3y4YeHHbIE BellecTBA 110 IpaKTAYECKHE 3aHSTHUS, CAMOCTOATEIIbHAS
«TPHBHAJLHOID HIH MEKAYHAPOAHOH pabota
HOMEHKJIATYPaM;

- OIPEeIIATh: BAICHTHOCTD U CTENICHD OKucieHus | Pemmenue 3amad,
XAMUYECKHX DJIEMEHTOB, 3apsiJl HOHA, THUII
XAMHYECKOU CBS3H, IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, THIT KPUCTAJUTHUECKON PEIETKH,

[IPAKTAYCCKHUE 3aHATHA, TCCTUPOBAHNE

XapakTep Cpelbl B BOJAHBIX PaCTBOpax, OKUCIUTEIDb
U BOCCTAaHOBHTEIIb, HAIIPABICHUE CMEIICHHUS
PaBHOBECHS IO/ BIMSIHUEM PA3IMUHBIX (PAKTOPOB,
M30MEPBI ¥ TOMOJIOTH, IIPUHAJIEHOCTD BEIIECTB K
pa3MuYHBIM KJIaccaM OpraHu4eCcKHX COCAUHEHMU,
XapakTep B3aMMHOIO BIMSHUS aTOMOB B
MOJIEKYJIaX, TUIIBl PEAKIUH B HEOPTaHUIECKOH U
OpraHUYECKON XUMUHY;

- XapakTepu30BaTh: s-, p-, d-, f- aeMeHTHI o ux TECTHPOBaHHE, KOHTPOJIbHAS paboTa U
MOJOKEHHIO B Tepuoandeckoit cucreme J1. 1. NIPaKTUUECKHUE 3aHATUS

Men,ieneeBa; o0IHe XUMHUYECKHE CBOHCTBA
METALIOB, HEMETAJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCUHEHHI; CTpOCHUE U
CBOIiCTBa OPraHUYECKUX COEIMHEHUM
(YrIeBomopo10B, CHHPTOB, (PEHOJIOB, AJIBACTHIOR U
KCTOHOB, Kap6OHOBBIX KHCJIOT, aMHHOB,
AMUHOKHCJIOT ¥ YIJIEBOJIOB);

-00BACHATD: 3aBUCHMOCTE CBOMCTB XUMUYECKOTO IpaKTUYECKUE 3aHS TS, CAMOCTOSITENIbHAS
3JIeMeHTa U 00pa30BaHHBIX UM BELIECTB OT pabota

oJIOXKeHus B meproandeckoi cucreme J1.H.
MeHzeneeBa; 3aBUCUMOCTE CBOICTB
HEOPraHWYeCKUX BEIIECTB OT UX COCTaBa
CTPOEHHS; IPHPOIY U CIIOCOOBI 00pa30BaHHS
XKAMHYECKOU CBSI3H; 3aBUCHMOCTH CKOPOCTH
XMMHAYECKOU Peakliu OT pa3inydHbIX (aKkTopos,
PEaKIHOHHON CHOCOOHOCTH OPraHUYeCcKUX
COEIMHEHUH OT CTPOEHUS KX MOJIEKYJ;




-BBIIOJHSTH XUMHYECKHUIT IKCIIEPUMEHT II0:
pacrno3HaBaHHUIO BaXKHeHINAX HECOPTraHHICCKHUX
U OPraHuYeCKHX BEeIECTB; MOJOY4YCHHIO
KOHKPCTHBIX BCIIECCTB, OTHOCAIIUXCH K
H3YYCHHBIM KJjiaccaM CoeIMHEHUH;

CaMOCTOATCIIbHAA pa60Ta, IPaKTHICCKUC
3aHATHA

- IPOBOUTD pacyeThl 10 XUMHYECKUM HopMyIam
U ypaBHEHUSAM PEaKIIHH;

Pemenune 3a/la4y, MPaKTHYCECKUEC 3aHATHS,
CaMOCTOATCIIbHAA pa60Ta

- OCYIIECTBIISITh CAMOCTOSITENIbHBIN ITOUCK
XHMHUYECKON HH(OPMAaIlUH ¢ HCIIOIB30BaHHEM
pa3NUYHBIX HCTOYHUKOB (CIPABOYHBIX, U HAYUIHBIX
W HAY9IHO-TIOMYJISIPHBIX H3/IaHUl, KOMIBIOTEPHBIX
0a3 IaHHBIX, PECYpPCOB HHTEPHETA);

TBOPUYCCKUEC 3aJaHUA

-HCIIOJIH30BATh KOMIBIOTEPHBIC TEXHOJOTHH JJIA
00paboTKK U mepeadd HHGOPMAIIHH U ee
[IpeICTaBNeHIEe B PA3IMYHBIX opMax;

TBOPYECCKHUE 3aJaHud

- HCIONB30BaHME MPUOOPETEHHBIX 3HAHHH W
yMeHHH B  TIPAKTHYECKOM  JEATCNBHOCTH W
TIOBCEIHEBHOH XU3HU IS

- TOHMMAHHS TJIOOAIBEHBIX HpO6JICM, COCTOAINNX
nepen YCJIOBCUCCTBOM: IKOJIOTUYCCKHAX,
OHCPIETHICCKUX U CHIPHEBLIX;

TBOPHUCCKHUC 3a/IaHUA

- 00LICHEHHS XUMHWYECKUX SIBJICHUH,
MIPOUCXOAAIINX B IpHpoe, OBITY U Ha
TIPOU3BOJICTBE;

MIPaKTHIECKUE 3aHATUS

- OLCHKHW BIUSHUS XUMHYECKOTO 3arpsI3HEHUS
OKpY’KaroIle# cpe/ipl Ha OpraHu3M YeJOoBeKa U
JPyTHE JKUBEIE OPraHU3ME];

YCTHBINA OIIpOC

- 6e3omacHoi paboTHI ¢ BEIECTBAMH B
naGopaTtopuu, OBITY U Ha IIPOU3BOJICTBE;

IIPAKTUUECKUE 3aHATHSI

- OllpefeNneHuss BO3MOXXHOCTH IIPOTECKaHUA
XUMHYECKHX IIPCBPAIICHUHI B Pa3IdYHBIX YCIOBHUIX
U OLICHKH UX [IOCHEACTBUIA;

YCTHBIH OIIpoC,
peLIcHHE 3a1ad,
caMocTosITelbHas paboTa




- PacIo3HAHKE ¥ UACHTA(GHUKAIMY BaXXHEHITHX
BEIIECTB U MATEPHAIIOB;

NPAKTHUYCCKHUE 3aHITHS,
TCCTHPOBaHUE

- OIIEHKH Ka4ecTBa ITUTHEBOM BOABI H OTAEILHBIX
MAIEBBIX TPOLYKTOB;

MIPaKTHYCCKUE 3aHATHA

- KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH
XUMHAYECKOU HHPOpMaIUH, NOCTYIAOIIEN U3
Pa3HEIX UCTOYHUKOB.

YCTHBIH OIIPOC

3narn:

- pOJIb XUMHH B €CTECTBO3HAHNH, €€ CBA3L C
APYTAMH €CTECTBCHHBIMHN HayKaMH, 3HA4YCHHUC B
XKHU3HU COBPCMCHHOI'O 06IIICCTBa

YCTHEI OIIpOC

- BaXKHEHIITHE XUMHYECKHE TTOHSATHS: BCIIECTBO,
XUMHYCCKHI 3JIEMEHT, aTOM, MOJICKyJia, Macca
aTOMOB U MOJIEKYJI, HOH, PalUKall, AJULIOTPOIHSL,
HYKJIEOTH/BI U M30TOIBL, S-, p-, d-, f- opOuTanu,
XHMHYECKas CBSI3b, IEKTPOOTPULATEIBHOCTD,
BaJIEHTHOCTD, CTEHEHb OKUCIICHUS, THOPH TU3aIHS
opOuTaieii, IpOCTPAHCTBEHHOE CTPOCHIE MOJIEKY I,
MOJ1b, MOJIIpHAS Macca, MOJISIPHEIA 00BeM,
BeIeCTBA MOJIEKYJISIPHOTO M HEMOJICKYJIIPHOTO
CTPOEHUS, KOMIUICKCHBIE COSIHHCHHS, TUCIIEPCHBIE
CHCTEMBI, ICTHHHBIE PACTBOPHI,
NIEKTPONUTHIECKAS TUCCOIMAINS, KHCIIOTHO-
OCHOBHBIEC PEaKITHH B BOJHLIX PacTBOPax,
THAPOJIN3, OKUCICHUE U BOCCTAHOBIICHHE,
3JIEKTPOJIA3, CKOPOCTh XUMHUYECKOH PEeaKIUH,
MEXaHH3M PEaKIHH, KaTaliu3, TeIUI0BOH d3QPeKT
peaxiuy, 3HTaNbIIus, Tennora oGpasoBanus,
SHTPOLHSI, TEIIOTa 0Opa3oBaHusl, SHTPOIIHS,
XMMHYECKOe PaBHOBECHE, KOHCTAHTA, YIJICPOIHbIN
ckeneT, GYHKIMOHATLHAS IPYIIITa, TOMOJIOTUs
,CTPYKTYpHasi 1 npocfpaHCTBeHHaa H30MEPUS,
OCHOBHBIE THITHI peaKliiif B HEOPraHMYECKOH U
OpraHUYeCKON XUMHU;

TeCTHpOBaHHE KOHTPOJIbHAS padoTa u
IIPaKTUYECKHE 3aHATHS

- OCHOBHBIC 3aKOHBI XHMHH: 3aKOH COXPAaHCHUS
MAacCCEhI BEIICCTBA, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, 3aKOH
IMOCTOAHCTBA COCTaBa, 3aKOH ABora/:[po, 3aKOH
T €Cca, 3aKOH HeﬁCTBYIOIHPIX MacC B KHHCTHKC H
TCPMOUHAMHUKE,

TECTAPOBAaHHUC KOHTPOJIbHAAL pa60Ta




-KJIaCCH(PUKAIHIO 17§ HOMEHKJIATypy
HEOPraHMYEeCKUX U OPraHUYECKUX COCIUHEHNUH;

YCTHBIH OIpOoC,
TeCTHPOBAHHE, CAMOCTOATENIbHAs paboTa,
KOHTPOJIbHAsA paboTa

- TIPHPOTHBIC HCTOYHHKH YITICBOJIOPOIOB H
crocoObl HX nepepaboTKy;

VcTHEIT OIIPpOC, TCCTUPOBAHUC

- BEIIECTBA U MAaTEPUANBI, IMIPOKO UCIIOIb3yeMBble
B IIPAKTHKE: OCHOBHBIC METAJUIEI U CILIABEI,
rpaduT, KBapIl, CTEKIIO, IEMEHT, MUHEPAJIbHbIE
y10OpeHUS, MUHEPAIbHEIE U OPTaHUUYECKHE
KHCJIOTHI, IIEJIOYH, aMMHUAK, YTJIEBOJAOPOEI,
(eHON, aHWINH, METAHOJI, ITAHOJ, ITUICHIIHKOJIb,
TIIALEPHH, GOpMaTbAETH]I, alleTaIbIETH, alleTOH,
[II0KO034a, caxapo3a, KpaxMall, KJIeTyarka,
AMHUHOKHUCIIOTBI, OJIKH, HCKYCCTBEHHBIE BOJIOKHA,
Kay4yKH, IJIaCTMACCHI, )KUPBL, MBUIA ¥ MOIOIIUE
CpezCcTBa.

VYCTHBIH olpoc, TECTUPOBAHUE




?,";
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