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PaGouas nporpamma obweobpazosareitbHoll y4eOHOH JHCLMIIIMHEL OVIL. 04 Xumua no

cneuvanbHocTH 08.02.01 «CTpoMTENbCTBO M 3KCTNYATalMA 3JaHHI M COOpYXKeHHil» paszpaboTaHa

Ha ocHoBe TpeboBaHui- MenepanbHOro 3akona ot 29.12.2012 r.Ne 273 —®3 06 obpasopaHun B

P®.

(PenepalbHOTO TOCYAPCTBEHHOTO 00pa30oBaTENLHOIO CTaHAapTa cpeAHero oduere oopa3oBaHus,

YTBEPMACHIIONO MpHKazoM MuHoOpnayku Pocchnu ot 10.01.2018 N 2(3apeructpuposBaHo B

Muntocte Poccun 26.01.2022 N 49797);¢c yyeTom:

— npoduna nonyuaemoro obpazosaHns,

—  Meroauuecknx pekomeHaauuii mo paspabotke paboumx nporpamm obueodpasosaTelbHbIX
yueOHBIX AMCUHMJIMH B MpeJesax OCBOSHHA OCHOBHOH npodeccuoHanbHOR 00pa3oBaTeNbHOH
nporpaMmel  cpeanero  npodeccnonansioro  obpasosaunst  (IIIKPC  u [ICC3),
paspabGotanHbiXx OtaenoMm npodeccHonanbHoro obpasosanus MuuucTepersa 00pa3oBaHns K
Haykd PecnyOnukn Jlarectan B cOOTBETCTBUH ¢ padounM y4yeOHBIM MUIaHOM 00pa30BaTENAbHOH
OpraHu3alHiM.

Paspabortuuk: npenoaaearens I'bBIIOY PJ «HUITK» W INamxuera H.A.

(//
PeuenszenTor:  Ucemanmor ¥Y.C. ,/;Zw/
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1. IACIIOPT PABOUYEHN ITPOI'PAMMBI YYEEHON JUCILIUTIJIMHBI XUMHASA

1.1. Obaacrtb npuMeHeHus padouei nporpaMMeI
PaGouas nporpamma yueGHOH aucuunmnuael OVIL.04 XuMus SBISETCA YacThIo

OCHOBHOH mpodhecCHOHANBHON 00pa3oBaTEeIbHOM MPOrpaMMEl OATOTOBKH
CIELHATIMCTOB CpeaHero 3eeHa B COOTBETCTBUU ¢ PI'OC TpeThero nokoaeHus mikwc mo

crenuansHOCTH 08.02.01 «CTpOUTENHCTBO U SKCILTYATAlUs 30aHHI U COOpPYKEHHIT»

1.2. Mecro y4ebunoin aucummiauubl OVYIL.0O4 Xumus B CTpyKType OCHOBHOH
npodecCHOHANILHOH 00pa30BaTENbHOI NIporpaMMpl: YueOHas JUCHUMINHA «XHUMUA»
BXOOUT B 0O0WEo0pa3oBaTeNbHBII LMKI W OTHOCHTCA K  NpOdheCcCHOHATBHBIM
OUCLIMILIMHAM.

1.3. Ilenn ¥u 3apa4¥ AUCUMILVIAHBI - TPeOOBAHHA K Pe3yabTaTaM OCBOE€HHA

AHCLHILINHDBI:

Heanio ocsoenns aucuumiunsl OYIL04 Xumusa SBAsSETCS IOATOTOBKA CTYAEHTOB
K 30deKTUBHOMY HCHOJL30BAHHIO COBPEMEHHBIX 3HaHUN B objsacTn oOwWEH wu
HEOPraHUYECKON XUMUH

3agauyy JAHCUHILIHHBI;

- IaTh KOMIUIEKC TEOPETUHECKHX U NIPAKTHYECKUX 3HAHUI B 00JIaCTH XHMUH;

- cthopmupoBaTh CNOCOOHOCTH NOHHMAaTh XMMHUYECKYK) CYTh TMPOLECCCOB H

UCNOJIb30BaTh OCHOBHBIE 3aKOHBI XUMUH .

- 00y4YMTH OCHOBHBIM METOIMKAM XMMHUYECKOTO aHAJIM3a U YMEHHUIO HCIO/IH30BATH HX

Ha MpaKTHKe;

- cpopMHUpPOBATE HABBIKY XMMHYECKOTO MBIIUICHUS Y CTYACHTOB.

B pesyabrare wusyyeHus yueOnHoH mucummumHbel OVIL. 04 Xumus cryaedr
JOJDKEH 3HATH:

- poib XUMHHM B €CTECTBO3HAHUHM, €€ CBA3L C APYTHMH €CTECTBCHHBIMH HAayKaMH,
3HAYCHUE B JKU3HH COBPEMEHHOI0 001IeCTBA;

- BaXKHEHIINE XHUMHYECKHUE [OHITHUS. BEINECTBO, XMMHYCCKHH 3JIeMEHT, aTOM,
MOJIEKYJla, Macca aTOMOB M MOJICKYJ, WOH, pPaIHKajl, aJUIOTPONHsA, HYKIEOTUABl U
M30TOIBI, XHMMHYECKAs CBA3b, DJICKTPOOTPHLATEIBHOCTb, BAJIEHTHOCTh, CTENCHD
OKHCIICHUs, THOpBan3anusa opOuTael, NPOCTPAaHCTBEHHOE CTPOEHHE MOJEKYJ, MOJb,
MOJApHas Macca, MOJApPHBIA 00beM, BelllecTBa MOJEKYJSPHOrO W HEMOJNEKYISAPHOTO
CTPOCHHS, KOMIUIEKCHBIC COCIHHECHHA, IUCIEPCHBIE CUCTEMBI, MCTHHHBIE PACTBOPEI,
3NMEKTPOIUTHYECKAd AUCCOUMAIINA, KUCIOTHO-OCHOBHEIE PEaKLHH B BOZHBEIX pacTBOpaXx,
TMAPOJIU3, OKUCIEHHE U BOCCTAHOBICHUE, NIEKTPOJIU3, CKOPOCTh XMMHUYECKON pPEaKLHH,
MEXAHHU3M peaKuud, KaTalin3, TEIIOBOH 3(QeKkT peakUWd, OSHTAIbOUA, TEMIOTA
oOpa3zoBaHHs, SHTPOMUS, TEMIoTa OOpa30BaHMSA, IHTPOINHSA, XMMHYECKOE€ paBHOBECUE,
KOHCTAHTa, YIVIEPOJAHBIN CKEJET, (PyHKUHOHAIbHAA TpYIIla, TOMOJIOTUA ,CTPYKTYpHAs U



NPOCTPAHCTBEHHAA M30MEDHUs, OCHOBHBIE THIIBI PEAKUMH B HEOPraHU4eCKOH |
OPraHUYECKON XUMHUH,

- OCHOBHBLIE 3aKOHBI XMMHH: 3aKOH COXPAaHCHH] MACCHl BEIUECTBA, NEPUOAUYECKUN
3aKOH, 3aKOH NOCTOSHCTBA COCTaRa, 3aKOH ABOraapo, 3akoH l'ecca, 3aKOH JEHCTBYIOLIHX
MacC B KHHETHKE ¥ TEPMOIHHAMUKE;

- OCHOBHBIE TEODHM  XHMHU: CTPOEHHUS  aTOMa, XHMMHYECKOM  CBs3H,
EKTPOAUTHYECKOH IUCCOLMANMY, KHCIOT W OCHOBAHWM, CTPOCHHUA OPraHHYECKUX
COCMHEHUH (BKIIOUYAg CTEPEOXMMHI)), XHUMHYECKYI0 KHHETHKY H XUMUUECKYO
TEPMOIHHAMHKY;

-KNacCH(hUKalUK U HOMEHK1aTypy HEOPraHUYECKHUX U OPTaHUYEeCKUX COSTUHEHUI;

- IPUPOAHBIE UCTOYHUKH YTIEBOAOPOAOB U CIOCOOB] UX nepepadoTKH;

- BELlIECTBA M MaTepHabl, LIMPOKO UCITOJIb3YEMBIE B MPAKTUKE: OCHOBHEIE METAJUIBI U
CIUIaBbl, TPadUT, KBAPI, CTEKJIO, LEMEHT, MUHEPAaJbHbiC YIOOPEHHS, MHHEPAILHBIE H
OpPraHH4eCKUEe KHCIOTHI, LIENOYH, aMMHAK, YII€BOAOPOJBI, (EHOS, aHUIUH, METAHOI,
3TAHOJ, ATHJCHTAUKONL, IJHULEPUH, dopManeierui, aueranbieru, aueToH, IUIHKo3a,
caxaposa, Kpaxmas, KJIETYaTKa, aMHHOKUCAOTHI, OENKH, HCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, IJIACTMACChI, )KUPbL, MbLIa U MOIOILIHE CPEACTBA.

B pesyasTate ocroenus yueOGHoH aucummiuHel OVIL.04 Xumus obydaromuiics
JOJIKEH YMETh:

- Ha3bIBaTh M3Y4YECHHBIC BELIECTBA [0 "TPUBMANBHOH' U MEeKIYHapOIHOH
HOMEHK/IaTypaM;

- ONpEeNENATh: BAJIEHTHOCTb W CTCNEHb OKUCICHUA XMMHUECKUX 3JIEMEHTOB, 3apsjl
MOHA, THI XMMHYECKOH CBfA3M, T[IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ, THII
KPUCTAIMYECKONR PpELIeTKH, XapakTep Cpeabl B BOJHBIX DPACTBOPaxX, OKUCIHMTENbL H
BOCCTAHOBUTENb, HAamNpaBJeHUE CMCLICHUS pPAaBHOBECHS 1101 BJIUSAHHEM pa3/iMYHBIX
(haKkTOpOB, H30MEpPHl U TOMOJOTH, IPHHALICKHOCTE BEIIECTB K PasIUYHBEIM KIaccaM
OpPraHUYeCKHUX COCIMHEHHH, XapaKTep B3aMMHOIO BIHAHHMA aTOMOB B MOJIEKYJaX, THIIBI
peakuuil B HEOpraHM4ecKoH H OPraHHYeCKOH XUMMUH,

- BBINOIHATH XHMHUYECKHH OSKCHNEPUMEHT [M0: paclo3HABAHMK) BAXKHEHIIUX
HEOPTaHMYECKMX M OPraHHYeCKHX BEILECTB; MOJYUEHUK KOHKPETHBIX BELIECTB,
OTHOCALINXCH K N3YYEeHHBIM KiaccaM COeANHEHH,

- IPOBOOUTH PACUEThI 10 XUMUUECKUM (OpMynaM U YpaBHEHHUAM PEaKLHM;

- OCYILECTBJIATh  CAMOCTOATENBHBI MOUCK XUMHUYECKOH HHpOpMALMHU ¢
HCIIOJMB30BAHHEM DPA3IHUHBIX MCTOYHHKOB (CIPaBOUHBIX, U HAYYHBIX W Hay4HO-
NONY/ISAPHBIX H3AaHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX, PECYPCOB MHTEPHETA);

-HCTIONB30BATh  KOMMBIOTEPHBIE TEXHOAOruM 11 o0paloOTKH U Tepeaaqy
uHDOpPMAllMH W €¢ T[peACTaBJeHHe B  pasIUyYHBIX  (OpPMax; HUCMNOIb30BAHUE
NpHOOPETEHHBIX 3HAHUA M YMEHMH B NPAaKTUYECKOH OEATENBHOCTH M ITOBCEIHCBHOM
KU3HHU 1A

- TNOHMMaHHd TJI00adbHBIX MOpoOJeM, COCTOAWIMX I[I€pe] UYelIOBEYECTBOM:
IKOJOTHUECKHUX, SHEPreTUYECKUX 1 CBIPBEBBIX;

- OODBACHEHHS XUMUUECKHX ABJICHHUH, NPOUCXOAAIMX B TpHpoAe, OBITY U Ha
MPOU3BOJCTBE;

- 3KOJIOTMYECKH TPAMOTHOTO NTOBEAEHUS B OKPYKAIOIICH Cpeae;



- OLEHKY BJIMSHUS XMMHYECKOrO 3arps3HEHHs OKPYXKAKUIEH CPEAbl HA OPraHHU3M
4es10BEKA U APYTUE KUBbIE OPraHHU3MBbIL;

- OezmonacTHOi pabGoTH ¢ BELIECTBaMH B 1a00paTopuy, ObITY U Ha2 TPOU3BOACTEE;

- O[peIeJICHUA BO3MOXKHOCTY NPOTEKAHUA XYMUYECKHX NPEBPALLCHUN B Pa3/IMYHbIX
VYCIOBUSAX U OLEHKH WX NOCIEACTBUH;

- pacro3HaHve U HACHTUUKALUY BAKHENIIUX BELECTB U MATEPUANOB;

- OILICHK#Y KaueCTBa MUTLEBOH BOIBI H OTAECIBHBIX MMUILEBBIX [IPOAYKTOB;
- KpPUTUHECKON OLIEHKU AOCTOBEPHOCTU XMMHUYECKON HH(OPMAalUH, NOCTYIAIOLIEH H3
pasHBIX  HCTOUHHKOB

TPEBOBAHMS K PE3YJbBTATAM OCBOEHHA
OBPA30BATEJBHOA MPOTPAMMBI

BeInyckHUK, OCBOMBLIMH 00pa30oBaTeNBHYID MpPOrpaMMy, IOOJDKEH 00J1a1aTh
CleNyIOMMMY 00UIMME KOMIeTeHUUAMME (anee - OK):

OK 01. BeiOupars crnoco0bl peleHHs 3amad Mpo(eCcCHOHAILHON e TENbHOCTH
IPUMEHHUTENBHO K Pa3/IMYHBIM KOHTEKCTaM,

OK 02. Ucnonp30oBaTh COBPEMEHHBIE CPEACTBA MOMCKA, AHAJIU3a U UHTEPIPETALKH
unpopMauuyd, ¥ WHOOPMALMOHHBIE  TEXHOJOTUM U1 BBINOJIHEHHS  3aja4
npodecCHOHATBHON AEATEIBHOCTH;

OK 03. IlnanupoBaTs U peajH30BBIBATE COOCTBEHHOE NPOPecCHOHABHOC H
NUYHOCTHOE pa3BUTHE, NPCANPHHUMATEILCKYIO JACATENLHOCTE B TPO(ECCHOHANIBHON
cdepe, UCIONB30BATE 3HAHUSA MO (QVMHAHCOBOH IPAMOTHOCTH B PAa3IMYHBIX JKH3HCHHBIX
CUTYalUsX;

OK 04. D¢ dexTHRHO B3aMMOACHCTROBATL M pabOTATh B KOJUIEKTHBE W KOMaHAE,

OK 05. OcylecTeiaTh YCTHYK U [HCBMEHHYKW  KOMMYHHKALMK — Ha
rocyJapcTBeHHOM si3bIke Poccuiickoit Deaepanyu ¢ y9eTOM OCOOEHHOCTEN COLHMAIBLHOTO
M KYJIbTYPHOTO KOHTEKCTA,;

OK 06. IIposBisTE IpamaaHCKO-NATPUOTHHYECKYIO TO3HMLHKD, JIEMOHCTPUPOBATH
QCO3HAHHOE NOBEJECHUE HA OCHOBE TPAAULMOHHBIX ODILEUYETOBEYECKUX LIEHHOCTEH, B TOM
Yyucae ¢ YyYETOM TaPMOHM3AUMM MEKHALWOHANBHBIX H MEXPEIUTHMO3HbIX OTHOUICHUH,
NPUMEHSTEH CTAHJapThl AHTHKOPPYITLHOHHOTO NOBEICHHA;

OK 07. CoaelcTBORATE COXPAHEHUIO OKPYXKAIOWIECH Cpelsl, pecypcocOepexenuio,
NPUMEHATh 3HAHUS 00 W3MEHEHMH KJIMMarta, NMPHHLHMIBI OepexIUBOr0 NMPOWU3BOICTBA,
3 (PeKTURHO JEHCTBOBATh B UPE3BBIYAMHBIX CUTYALIUAX;

OK 08. HcnonszoBark cpejcTBa (DU3NYECKON KYALTYPEl IS COXPAHEHUS U
YKpEIUIEHUs 3/I0POBbS B TIpollecce Npo(ecCHOHANBHON JESTeNbHOCTH U MOAACKAHMS
HeoOX0IUMOT0 YPOBHS (GH3UYECKOH NOATOTOBIECHHOCTH;

OK 09. Tlons3oBaThes MpOPECcCUOHANBEHON TOKYMEHTALUMEH HA rOCyJapCTBCHHOM H



Bua yueOHoil padoThbl

TpyaoeMKoCTL 4acoB

O61man TpyaoeMKOCTD 39
AyauTopHan yueOHaa HArpy3Ka (Bcero) B TOM HucIe:

JleKIHOHHEBIE 3aKATHA 14
[lpakTHYECKHE 3aHATHUA 24

Bua uToroBere KOHTpoas: AnddepeHUMPOBaHHBIA 3a4eT




2.2. TemaTHYeCKHA NJaH M conepkadue yuedonoi ancunniamusl OYIL04 Xumus

HanmenosaHne Pa3aeioB H TEM

Conep:xanne y4e4Horo matepraa, JadopaTopHeie H NPAKTHHECKHE PadoThl,
caMoCTOSTe/ILHAs padoTa ofyualoiinxcs, Kypeoeasa pabora (npoexT)

Qdnem
qAC0B

YpoBenb
OCBOEHHSA

Teopus xuMHYecKoro
CTPOSHHSl OPraHHYeCKHX
BEWECTER.

Jexkuna:
I. Opraryyeckas XUMHI- XUMHS COeTHHEHHH yraepoga. Teopus XUM. CTPOEHHA
Opr. BCUIECTB,

IIpakTHuecKoe 3aHATHE:
1. CeMuHap« TeOpNs XUM. CTPOEHUS OPTAHHYECKUX BEUIECTBY»

IipeaenbnHbIe YIII€BOAOPOZLI

Jlekuns:

1. IIpenenbHblie yrnesoaopoasl. ['oMonorndeckuil paja.  CTpoeHUE MeTaHa.
HM3omepus 1 HoMeHKIaTypa ankaHoB. [lonyueHUe H NPUMEHEHUE ANKaHOB.
XUMHUECcKHE CBOMCTEA a/1KaHOB.

IpakTH4eckoe 3aHATHE:
1.M30omepua 1 HOMEHKNaTypa ankaHoB. XUMHYECKHE CBOHCTBA AlKaHOB

HenpeneaLHble yrieBoaopoasl.

Jlekunun:
1. Dranen. CTpocHHUE, HOMEHKIATypa ankeHoB. [lonyuenue, CBOHCTBA H
NMPUMEHEHHWE AJTKEHOB.
2. Jquenosbie yraepoaopoasl. [ipupoansiil kayuyk
3 AuerunenoBbie yraesoaopoast. [loayuenne cBoiicTBa, MPUMEHEHE.

b b2

IMpaxTr4yecKoe 3aHATHE:
1. CemnHap no TeMe «aJIKEeHb»
2. CeMMHAap «aueTHICHOBBIE YIEBO0POAbI»

SRR




ApoMaTuueckue
YIaeBoIopoaBI

Jexkuun:
1. benzoa. CTpoeHHe, CBOMCTBA, NOKYYEHHE U [IPHMEHEHHE.
["'omonoru Gensona

TIpakTHYecKkoe 3aHATHE:
I. CemuHap no TeMe «apOMaTHYECKHE YIIEBOJOPOIBI»

2.I'eHeTnueckas cBA3b Npen. HENpEd. 1 apOMAaTHY. ¥B

IIpHpoanbie HCTOMHUKH YB.

Jekuua:
1. [Tpupoaxsle HeTouHUKK Y B. llpupoanele 1 nonyTHele HEQTAHBIE Ta36I.
Hedrts. [leperonka HedTh. Kpekunr nedry.

CnupThbl H PeHobI

Jlexkuunsa:

1. IlpenencHble OOHOATOMHBIE U MHOIOATOMHbIE CUpTHL. [lonyuenue
NPHMEHEHHE CIIHPTOB.

2. denonsl.

IlpaxkTHYeckoe 3aHATHE:
1. CemuHap no teme «CrnHpTEE
2. Pewenne 3anau 1 ynpaxuenuii no teme «Cnupthi»
3. T'eneTvueckas cBA3b MEXY YB. H CIUPTAMH

Anbaernael u KapboHoBble
KHCIOTEI.

IlpakTHdeckoe 3aHATHE:

1.CemuHap no TeMe «AnbIETUABIY

2. CemuHap no TeMe «kapOoHOBBIE KUCIOTHIY.

3. Tenernyeckan CBA3b MEXAY KJaccaMM OpraHUYeCKUX BELUECTB.
4. HenpeneneHble KapOOHOBBIE KUCAOTHI.




Caoxnpie 3¢upor. Kupoi,

Jlekunn:

1. Cnoxuele 3¢uprl. XKuper. Cocta, crpoenue, ceoiictsa. [lepepabotka xupos.

Mouatne o CMC.

IpakTuueckoe 3anATHE:
1. Cemunap no teme «<GKupel»
2. KoHrtponenas paboTa.

Yraesoaol. [lpakTHuecKoe 3aHATHE:
1. [lonaTHe 1 Knaccugmkanua yrinesogos. [ nwkosa. Opykrosa. i
AzoTocoaepikawue Jlexuun:

OPraHuYyecKHe COeIJHHEHHA.

1. AMuubl. CTpoeHue, cBoiicTBa. AMHHOKHCNOTHL. benku. CTpoenue ,cBoiCTBA.

CuHTeTHUYeCKHE MpakTHueckoe 3aHATHE:
BBICOKOMOJIEKY/IAPHEIE ]. ITonsite 0 BMC 2
COeUHEHHS, 2. [Tnactmacenr. Kayuyku.

3. Cunrerndecxue ponokya. Pennenve 3anau.
JAuddepeHUHPOBAHHIN 3a9eT 1
Beero: 39




ﬂJ’IH XapaKkTEPUCTHKH YPOBHA OCBOCHHA y‘]t‘ﬁHOT‘O MaTepHaJIa HCIIONE3YHOTCA CACAYOILHE 0603HaAYCHUS:

1. - o3nakomumenvrbitl (y3HaBaHWE paHHee U3YUEHHBIX OOBEKTOB, CBOJCTB);
2. —penpodykmueHbii (BEIIOJHEHNE AEITENBHOCTH 110 00pa3ily, MHCTPYKUNH WIN IO PYKOBOACTBOM);
3. — npodyxmuenuiii (INAHAPOBAHHE M CAMOCTOATENLHOE BBIMONHEHUE NEATENBHOCTH, PEIIEHHE MPOOIEMHBIX 3a/1a4).




3.YCHOBUA PEAVIMZALIUMU ITPOT'PAMMBbBI AUCHUIJINHBI

3.1. TpeGoBanua K MHHHMAALHOMY MATEPHAJNBHO-TEXHHUYECKOMY 00ecnedeHHI0
Peanuzauus nporpaMmMbl AMCUMIUIMHBI TpeOyeT HaIX4YUA y4eOHOro KabuHera « XUMHNY,

Qbopydosanue yuednozo kaburnema:

— MNOCaJ0YHBIE MECTA MO KOJTMYECTBY OOYYAKLIMXCS;
— padoyee MeCTO MpenogaBare’s;
—  KOMILIEKT Y4€OHO-HAIISIHBIX MOCOOHIl 110 pyCCKOMY A3bIKY;

Texnuueckue cpedcmea obyyeHus.;

— MNEPCOHANbHLIA KOMOBIOTED;
—  MYJbTUMEIUHHOH NMPOEKTOP.

— IHpozpammuo-annapamibiit KOMARIACKC Y4UMETA

— lndposas naGoparopus N0 XUMUHU

Hudposoii natuuk Temneparypsi -20 ... +110°C

Lngposoii natuuk reMmnepaTypsl TepmMonapusii (0 ... 1000°C)
Indposoii natunk pH

[{udbpopoii JaTUHK JAEKTPOTIPOBOAHOCTH PACTBOPOB
[{udpoBoii naTyuk oO6beMa rasza ¢ KOHTPOJIEM TEMIIEPATYPHI
LudpoBoi JaTYUK ONTHYECCKON IUIOTHOCTH 525 HM (3€NeHbBIi)
[{udporoii fJaTUMK ONTHYECKOH MIOTHOCTH 590 HM (GKENTHIH)
Lludporoit naTuuk TypOUMAUMETP

© ¢ O 0O 0 0

— Komniiexmpl 0713 nposepru 3HAHUIT YUALQUXCA

o T'MA-nabopatopus no XMMUH 118 YHEHHKA U IS YYHUTES

— Komniexm nabopamoproii xumuueckoit Rocyosl

o Xumnocyoa oaa yugposoi 1abopamopui

* COEOUHMUTEND CTEKIISTHHBIMA
* [lepexon crekJasHHBIN
* KroBeTa A JaTYMKA ONTHYECKOM MIOTHOCTH
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= [IpoOupka AByXKONEeHHas
s [IpoOupka Bropua
» Konba xoHnveckas 250 mn 29/32
= lnpun 150 M
* Habop peakTHBOB A/ NPOBEACHHUS IEMOHCTPAIHOHHBIX 3KCTIEPUMEHTOB
10 XUMHH
* Habop npoboK pe3nHOBBIX
Konba konuueckas 1000 mn
KoMIniekT cTekIAHHONA NOoCcy bl Ha WMU(ax AeMOHCTPALMOHHBIH
KoMIiekT MepHBIX K010
KomruiekT nunerok
KoMIIEKT MEPHBIX UHIHHAPOB CTEKIAHHBIX
KoMIIeKT MEPHBIX LUIMHAPOB [IIIACTHKOBBIX
Komnnext noxek hapdopoBbix
KomnnekT wmnarenei (22 wr.)
KoMniekT cTakaHOB XMMHYECKUX
KoMnigkT CTaKaHOB MITACTUKOBBIX
KoMmniekT cTakaHYMKOB 1711 B3BCLIMBAHMS (OHOKC)
KoMmiekt n3aenuii u3 kepamuky, gapdopa u dassca
KommiekT cTymok ¢ nectamu (12 wr.)
[Tanouka cTek/IssHHAs
TpyOka cTekasaHHas 5 MM (KOMILJIEKT)
Hosupytolliee yCTPOUCTBO (MEXAHUYECKOE)
Habop dnaxonos 450 mn
JKCUKATOp
Bropetka 50 mi

Obopyooearnue u npubopul 013 0eMOHCIMPAUUOHHO20 IKCREPUMEHMA

O 000 0C 0000000000 o0

Konbonarpesarens

Haura kpycTanauM3aluoHHas

Jloxka nst COKUTaHUS BEIICCTB

CToNMUK NOABEMHBIN

[Tpubop s OKHCIEHHA CIUPTA HaJl MEIHBIM KaTaIH3aTOPOM
ITpuGop s onpeneneHus cocTara BO3ayxa

[Tpubop 115 ONBITOB O XUMUH C dNEKTpUdecKuM TokoM [1X3
Hpubop 114 nonyyeHus ra3oB AeMOHCTPALIMOHHEI
[Tpobupka I1X-21

[IITaTUB AEMOHCTPALIMOHHBIN XUMUYECKHUH

L{HMnue! TUTEABHEBIE

CnupToBKa

3aKUM NpoOHPOYHBIH

IToacraBka nox cyxoe roprouee



— Modenu demoHcmpayuoHnble 013 OPopMACHUA KADUHEMA XUMILN 6 LHKO.1€e

Q
)

Komnniekt Moaenel KpUCTaUIMYECKUX peLIeTOK
Komnnekt Moaeneit aToMOB JU1s COCTABJIEHHUE MOJIEKYH CO CTEPAKHAMU

— Ilepeuenn obopyooeanusn Kabunema xumuu 0nsa 1a6OPAmMoOPHLIX pabom

OO0 0000000000 00O

Ludposas nabopatopus o XHMHUH 0a30BOTO YPOBHS

HaGop uHIuBHAYyanpHOrO Ga30BOTO 000PYIOBaAHUS

Halop UHAUBUAYANBEHOTO BCIOMOraTeNbHOrO 000pYy 10BaHUS
HaGop uHAMBUIYAABHBIH 17151 pabOTH ¢ Ta3aMu

Becrl anexTponHssle rabopatopHele 200r, Tounocts 0,01
KoMnieKkT 3amacHOro cTek/a A1 HHIMBUAYAIbHEIX HA0OpOR
[Mpobupxka I1X-14

[ratup naGopatopHblil xuMuueckuit LIJIX

Ltatus 07151 mpoOHpoK

CraxkaH xumuueckuit 100 ma

Habop cknaHox 30 M 18 pacTBOPOB PEAKTHBOB

HaGop 6aHok 15 M1 171 TBEPABIX BELLECTR

bropetka 25 M1 ¢ KkpaHOM

KOMNIEKT 3TUKETOK )11 XMMUYECKOH IOCY bl J1aG0paTOpPHEI
CnuproBka JabopaTopHas

- Hepeueub XUMUYECKHUX PEAKIMHBOB

OO0 O 0 OC 0 0 0 0 0

HaGop Ne 1 B "Kucnotst”

HaGop Ne 1 C "Kucnotsr"

Hadop Ne 3 BC "lenoun”

HaGop Ne 5 C "Opranudeckue Bewectna”
HaGop Ne 6 C "Opranuueckue Beuiectpa”
Habop Ne 7 C "MunepanbHble yaoOpeHus"”
Habop Ne 8 C "HMouuTh!"

Ha6op Ne 22 BC "Unagukatopsr”

Habop MaTepuanoB no XuMHH

Cyxoe roprouee

o [Ilnaxamer, cmenosl, yueonvie purbmol, I1eKmponHblie HOCOOUA

o IlopTpersl XUMHUKOB (KOMILJIEKT)



H BOCCTAHOBHTEIb, HANIPABJIEHHE CMELLIEHUS]
PaBHOBECHA NOJ BAWAHUEM PA3HUHBIX (AKTOPOB,
W30MEPBI H TOMOJIOTH, TPHHALIEKHOCTD BELIECTH K
PazIMMHAIM KAACCaM OPraHMYEcKUX COSHHEHHN,
XapaKkTep B3aUMHOI0 BIUAHHSA aTOMOB B
MOJIEKYJIaX, TUTIbl PCakUMid B HEOPraHUYeCKOH H
OpraHu4eckol XMMHY;

- XapaKTepU30BaTh: CTPOCHUE W CBOICTBA
OPTaHHYECKHX COSAMHEHUH (YTICBOAOPO/IOB,
CIpTOoB, $eHoN0B, ANBAEIMA0B H KETOHOB,
KapGOHOBBIX KHCIOT, AMUHOB, aMHUHOKHMCIIOT U
YIIICBOAOB);

TECTHUPOBAHMWE, KOHTPOIIbHAA paGOTa H
[MPaKTHYCCKHE 3aHATNA

-00LACHTTH: 3aBUCHMOCTE CBOHCTB XUMUYECKOTO
neMeHTa U 00pa3oBaHHLIX UM BEWECTB OT
NMONOKeHUs B nepuoinyeckoil cucreme J1.H.
Memnjeneesa; 3aBHCHMOCTE CBOHCTB
HEOPraHWYECKHX BELIECTB OT BX COCTABA M
CTPOEHMS; MPUPOAY U CLIOCOOLI 00pa30BaHM
XHMHYECKOI CBA3H; 3aBUCHMOCTb CKOPOCTH
XMMHMYECKOH PEAKLMH OT Pa3nMyuHBIX (HaAKTOPOR,
PEAKHHOHHOM CTIOCOOHOCTH OPraHHYECKUX
COCOMHEHUM OT CTPOCHHWS HX MOJIEKYN,

MPAKTUYECKHUE 3aHATHS, CAMOCTOSITEIbHAS
paboTta

-BbLITOJHATE XHMHYECKHEH IKCMEPIMEHT NG
pacno3HaBaHNuK} BaXKHeHmmx HEOpraHH4YeCcKHX
H OPraHHMECKHX BLCIHECTB, MOAYYCHHID
KOHKPETHbIX BEINECTB, OTHOCALLIHXCH K
HIYYCHHBIM KJIaccaM COQ}]HHCHHFI;

CaMOCTOATC/IEHAA paﬁm‘a, HPAKTUYCCKHE
3AHATHA

- MPOBOAMTE PAcUCThI MO XUMHYECKHM (BopMyaaM
M YpaBHEHUAM peaKituii;

Pewenue 3anay, npakTuueckue 3aHATHA,
caMocTodTensHasn padora

- OCYICCTBIATD CAMOCTOATENLHBIN [TOHUCK
XMMHYeCcKoi HHGOPMalUK ¢ HCNONB30BAHIEM
Pa3THYHBIX UCTOYHUKOB (CNPABOYHBIX, H HAYYHBIX
H HayUYHO-TIONYJIAPHBIX H3RAHHH, KOMIIBIOTEPHBIX
0a3 NaHABIX, PECYPCOB HHTEPHETA),

TBOPUHCCKHEC 3aHaHHA

-HCTIONB30BATh KOMITbIOTEPHBIC TEXHONIOTUM 115
06paboTku K nepeaadn HHGOPMALMH U e

TBOPUCCKHE 3allaHKs




NpeXCTaBlIeHHE B PA3NUYHLIX (hopMax;

- WCMONB30BaHUE MPHOOPETeHHBIX 3HaHUN W
YMEHHH B [pakTMHECKOH  JCATERbHOCIH H
NOBCEAHEBHOMN XU3HU 1)14;

- TMOHHMAaHKA TA0DANBHBIX npoﬁnem, COCTORAIINHX
nepea HENOBEYCCTBOM! IKOJOTHYCCKHX,
JHEPIETHYCCKHX H CBIPECBBIX,

TBOPYCCKHE 3d40aHKHA

- OOBACHEHHS XNMHUECKUX siBJICHUH,
NPOUCXOAAILNX B IIPUpOAE, OBITY U Ha
NPOU3BO/CTBE;

MPakTHYSCKHE 3aHATHA

- OUCHKHW BINHAHWA XHMHYCCKOTIO 3arpA3HCHH A
OKpy’KatolieH cpellbl Ha OPraHH3M HEI0BEKa U
APY¥THE KHUBbIC OpralHv3Mbl;

YCTHBIH OIpoc

- BGezonacHol paboThl ¢ BelLecTBaMH B
nabopatopuy, ObITY ¥ HA [IPOU3BOICTBE,

NMPAKTHYCCKHC 3aHATHA

- ONpEacacHNUAa BO3MOMNKUHOLTH IMPOTCKAHKUA
XHMHYCCKHX HPEBpaIU.eHI/Iﬁ B pa3JIM4HbIX YCIIOBHAX
H OLOCHKH UX HOCI]e,D,CTBlriﬁ;

YCTHBIU OfIpOC,
pelieHHre 3aaad,
caMocTosTe/bHas paboTta

- pacClio3HaHHE H H,[leHTI/Ili)Ir‘IKaLIHH BaKHEHIINX
BCHICCTE H MAaTEPHAJIORB,

TPaKTUYECKUE 3aHATUA,
TECTUPOBAHME

- DLI¢HKH KauecTBa MATHEROMH BOJEI H OTAENIBHBIX
ITHINEBBIX NPOAYVKTOB,

NPpakKTHYECKHUE 3aHATHA

- KPUTKHYECKOH OLIEHKH TOCTOBEPHOCTH
XMMHHECKOH HHDOPMALIMM, MOCTYNAIIEH U3
Pa3HbIX UCTOUHHUKOB.

YCTHBII1 OTIpoc

IHATE:

- POJIE XMMHH B ©CTCCTBO3HAHHH, €€ CEA3L €
ApYTHMH ECTECTBCHHBIMM HaYKaMHK, 3HAYCHHUE B
AKH3IHHU COBPEMCHHOTO obiecTra

YCTHBIi onpoc

- RAYKHEHIIIHE XUMHUYECKHE TTOHATHUSA . BEIUCCTRO,
XMMMHUECKUH 3EMEHT, ATOM, MOJICKYIa, Macca
4ATOMOB W MOJIEKYJ, HOH, paauKall, alioTponius,
HYKJIEOTH/Ibl U H3DTOTBI, IPOCTPAHCTBERHOC
CTPOEHKE MOJIEKYJI, MOIIb, MOJIIPHAA Macca,

TECTHPOBAHHC KOHTPOIBHAA pa60Ta H
NPAKTHUCCKHE 3aHATHA




MOJIAPHBIA 00BbEM, BEILECTBA MOIEKYJIAPHOTO U
HEMOJIEKYJIAPHOTO CTPOSHHUSA, KOMTIIEKCHBIC
COEXHHEHHA, NUCTIEPCHBIE CHCTEMbI, HCTHHHBIE
PacTBOPLI, 3NEKTPOIHUTHYECKAS TUCCOLLIMALINA,
KMC/IOTHO-OCHOBHbBIE PEAKIIHH B BOAHBIX
pPacTBOpax, ruapoJIK3, OKHCIIEHHE U
BOCCTAHOBJICHUE, YICKTPOJIN3, CKOPOCTD
XUMHYECKON peakluy, MEXaHU3M PeaKltH,
KaTaln3, TenI0Boi 3@ dekT peaklun, SHTanbIu,
TEMNIOTA 00pa3oBaHus, YHTPONNUA, TEMNOTA
00pa30BaHNA, JHTPONHA, XMMHHYECKOE PABHOBECHE,
KOHCTaHTa, YIJIEPOAHBIA CKeleT, PyHKLUHOHAIbHAS
TpyMNa, roMOJOTHA ,CTPYKTYPHAR U
NPOCTPAaHCTBEHHAS H3OMEPHS, OCHOBHBIE THITBI
peakLil B HEOpraHM4eCcKoH U opraHnu4ieckoi
XUMHH;

- OCHOBHBIE 3aKOHBI XMMHUH: 33KOH COXpPaHeHus
Macchl BElIecTBa, NEPHOAHUSCKHHA 3aK0H, 3aK0H
NOCTOSHCTBA COCTaBa, 3aKOH ABOraApo, 3aKOH
Iecca, 3aKoH ASHCTBYIOLLMX MAcC B KHHETHKE U
TEPMOAUHAMHKE;

TECTUPOBaHUE KOHTPO/IbHASA padoTa

-KJIacCUPHKALIMIO n HOMEHKNIATypy
HEOPTraHWYeCcKUX U OPraHUYecknX COeaUHEHHI;

YCTHBIN onpoc,
TeCTUPOBaHHKE, CAMOCTOATENBHAS paboTa,
KOHTPOJBHAs paboTa

- NPUPOAHBIC UCTOYHHKH YTVIEBOIOPOIOB U
crocodbl UX MepepaboTku;

YCTHBIM ONpoc, TECTHPOBaHHE

- BEILECTBA U MaTEpPHAIIb], IIHPOKO UCTIONB3YEMBIE
B MPAKTHKE: OCHOBHBIE METAIIB H CTIABHI,
rpauT, KBapl, CTEKJIO, UEMEHT, MHHEPATbHLIE
yI00pEeHHs, MUHEPAJIbHBIE X OpraHUUYECKUe
KUCIIOTBI, LEIOYH, aMMHaK, YIJIEBOIOPORHI,
deHON, aHMAKMH, METAHO, YTAHO, ITUIEHT IHKOIb,
IIHUEpHH, GOPMaibIeru, aueTalbIerud, AleTOH,
IJIHOK033, caxaposa, KpaxMal, K1eTyaTka,
AMMHOKHUCIOTHI, 0E/KH, UCKYCCTBEHHBIE BOOKHA,
Kay4yKH, 1acTMacchl, JKHPbl, MBII2 H MOIOUIHE
CpeiAcCTBa.

Y¢THBIN onpoc, TecTUpoBaHye
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