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1. OBIIASI XAPAKTEPUCTHUKA YYEBHOW JUCHUIIIMHBI XUMMUSI

1.1. MecTo AUCHHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl:

Hucnurnmuna «XuMus» BXOJHUT B 001meoopazoBaTenbHbiid yueOHb nuki [TITKPC kak
oOmras yueOHast AuCHHILTHHA (110 BBIOOPY M3 00s3aTEIIBHBIX MTPEIMETHBIX 001acTeil).

Pabouas nporpamma yueOHON TUCIUILIMHBI SIBJISIETCS YacThIO POrPaMMbI MOATOTOBKH
KBATM(HUIMPOBAHHBIX pabounx u cayxamux 1o npodeccun: 18.01.27 Mamumzucr
TEXHOJOTMYECKUX HACOCOB M KOMIIPECCOPOB.

1.2. Heapb u njiaHUpyeMble pe3yJibTAThI 0CBOEHUSI TN CIUIJINHBI

CogepxaHue MporpaMMbl HaIpaBJIeHO Ha TOCTHXKEHUE CIEAYIOLIUX LeJei:

- (hopMupoBaHue y 00y4arOmUXCs YMEHUS OLEHUBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS JUIS
Ka)KI0ro YeJIOBEeKa;

- popmMupoBaHUE y 00YJaAIONIMXCS [IEJTOCTHOTO MPEACTABICHUS O MUPE U PO XUMHUU B
CO31aHUU COBPEMEHHOW €CTECTBEHHO-HAY4YHON KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYKAIOLIEH  JEHCTBUTEIIBHOCTU: NPUPOJHON, COLMAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIONb3Ys ISl 5TOr0 XUMUYECKUE 3HAHUS;

- pasBuTHe y OOY4YaIOIIMUXCS YMEHUH pa3nuyarh (PakThl U OLEHKU, CPAaBHUBATH
OLICHOYHbIC BBIBOJIbI, BHJIETh HX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBA3b KPUTEPUEB C
OTpEeICICHHON CHUCTEeMOM IIeHHOCTeH, ¢GopMynupoBatb M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

- mpuoOpeTeHne OOYYAIOUIMMUCS OTBITa Pa3HOOOpa3HOW NEsTeIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOLIUX YHHUBEPCAJIbHOE 3HAYEHHUE JUIS Pa3IMYHbIX
BUJIOB JIESATEILHOCTH (HABBIKOB PEIICHHs MPOOJeM, TMPUHATHS PEUICHUH, MOUCKA, aHAIN3a |
o0paboTkn  wmHpOpMamHMHM,  KOMMYHHKATHBHBIX  HABBIKOB,  HABBIKOB  H3MEPCHUIA,
COTPYAHUYECTBA, 0€30MaCHOT0 OOPAIECHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HM).

OcBoenne copepkaHusi ydeOHOW TUCHUIUIMHBI «XUMHs» OOecleurBaeT JOCTH)KEHUE
00y4aroIUMUCS CIEIYIOINX PE3YyIbTaTOB!

JUYHOCIHBIX:

- YYBCTBO TOpPJOCTM M YBaKEHHUS K MCTOPUM M JOCTHKEHHSIM OTEUECTBEHHOU
XUMHUYECKON HAayKH; XUMHUYECKH TPaMOTHOE TOBEJIEHUE B MPOPECCUOHANBHOMN JESITENbHOCTH U
B OBITY P OOpaIlleHNH ¢ XMMHYECKUMHU BEIleCTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

- TOTOBHOCTh K TMPOJODKEHHI0 00pa3oBaHMsI W TOBBINICHHUS KBaNU(UKALUA B W3-
OpaHHOM NpodeccHoHANBHOW AEATEeNbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XUMHUECKUX
KOMIIETEHIIUH B 3TOM;

- YMEHHE UCTOJIb30BaTh JOCTUKECHHS COBPEMEHHOM XMMHUUYECKON HAyKU M XUMHUYECKUX
TEXHOJIOTHI [UIsl TOBBIILIEHUS COOCTBEHHOTO WHTEJIEKTYaJIbHOTO Pa3BUTHsSI B BBIOpaHHOM
MpoeCCHOHAIBHON JESATEIHHOCTH;

MemanpeomMemHublx.:

- HUCHOJb30BaHUE pAa3JIMYHBIX BHJIOB I103HABATEIbHON JEATEIBHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Omepanuil (IOCTaHOBKHU 3aJayd, (OpPMYIUPOBAaHUS TUIIOTE3, aHaIM3a U
CUHTE3a, CPaBHEHHs, OOOOINEHHS, CHUCTEMAaTH3allMH, BBISBICHUS NPUYUHHO-CIIEICTBEHHBIX
CBsI3€i, TIOMCKA aHAJIOroB, ()OPMYIMPOBAHUS BHIBOJOB) JJISl PEIICHUS TOCTaBICHHON 3a/1ayH,
IPUMEHEHHE OCHOBHBIX METOJOB IO3HaHMA (HAONIOJEHHs, HAYYHOTO SKCIIEPUMEHTa) s
U3YUYEHHs Pa3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB M IMPOLECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCA B IpodeccnoHaIbHol chepe;

- WCTIOJh30BAaHUE PA3IUMYHBIX UCTOYHUKOB ISl TIOTYYEHHUS XUMHUUYECKON HMH(pOpMAIUH,
YMEHHE OLIEHUTh €€ JIOCTOBEPHOCTh Il JOCTHXKEHHUS XOpOLIUMX pe3ylbTaToB B
npodeccuoHanbHOM chepe;

NPeoOMemHbIX.

- copMHUPOBAHHOCTH TPEICTABICHUM O MECTE€ XHMHH B COBPEMEHHOW Hay4dyHOM
KapTUHE MUpPA; NOHMMaHUE POJU XUMHH B (OPMUPOBAHUU KPYrozopa M (HyHKIHOHAIBHOM
rPaMOTHOCTH Y€JIOBEKa JIJISl peLICHHs MPAaKTUYECKUX 3a/1a4;

- BIIQJICHHE OCHOBOTOJATAIONUMU XUMUYCCKUMH TTOHATHIMH, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;



- BJAJICHHE OCHOBHBIMH METOJAMH HAY4YHOI'O IO3HAHMS, MCIOJIb3YEMBIMH B XMMMHU:
HaOJI0IeHuEM, OITMCAHNEM, H3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh, OOBACHITDH
pe3ybTaThl MPOBEICHHBIX OIBITOB M JI€JaTh BBIBOJIBI, TOTOBHOCTh M CLIOCOOHOCTH NMPHUMEHSTh
METO/Ibl TI03HAHUS IIPU PELIECHUU PAKTUYECKUX 33]1a4;

- cOpMHPOBAHHOCTh YMEHHUS JaBaTh KOJHYECTBEHHBIC OICHKHM M IPOU3BOIUTH
pacyeTsl 10 XUMHUYECKUM (popMyiaM U ypaBHEHHSM;

- BIIQJICHUE IIpaBUJIAMM TEXHUKH OE30IaCHOCTH IPHU HCIOJIb30BAHUM XUMHUYECKHX
BELICCTB;

- c(opMHUPOBAaHHOCTH COOCTBEHHOW IO3MLMU IO OTHOUIEHHUIO K XUMHYECKOH
UH(pOpMaLKY, N10JIy4aeMOM U3 pa3HbIX UCTOUYHHUKOB.

B  pesynprare ocBoeHus  y4yeOHOW  JUCHMIUIMHBI  OOYyYaroIMMCS  JOJIKEH
3HATh/IIOHUMATh:

- BA@XHEHIIME XUMHYECKHE IOHSTHUS: BELIECTBO, XUMHUYECKUH DIJIEMEHT, aroM,
MOJIEKYJIa, OTHOCHUTEJbHbIE aTOMHAs W MOJEKYJSpHas MacChl, MOH, aUIOTPONHS, HU30TOIIbI,
XUMHUYECKAsl CBS3b, 3JIEKTPOOTPULIATEIIBHOCTh, BAJEHTHOCTb, CTENEHb OKHUCICHHUS, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00bEM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS,
pacTBOPBI, DIEKTPOJUT M HEDJIEKTPOJIUT, IIEKTPOJIUTHYECKAs AMCCOLMALMS, OKUCIUTEIb U
BOCCTAHOBUTEIIb, OKHMCJIEHHE U BOCCTAaHOBJIEHHE, TEIUIOBOW 3((eKT peakLUuu, CKOPOCTb
XUMHYECKOM  peaklMH, KaTalu3, XHMHMUYECKOE pABHOBECHE, YIJICPOAHBIA  CKEJIET,
(GyHKLIMOHAIbHAS IPYIIA, U30MEPUsi, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBl XMMHH: COXPAHEHHMS MAacChbl BELIECTB, IIOCTOSHCTBA COCTAaBa,
MEPUOJNYECKUI 3aKOH;

- OCHOBHBIE TEOPUM XMMHMH: XMMHUYECKOH CBS3M, JEKTPOJUTHUECKON IUCCOLMALUY,
CTPOEHHS OPraHUYECKUX COEIMHEHU;

- BaKHEHIIME BEIIECTBA U MaTepUabl: OCHOBHbIE METAJIIbI U CILJIaBbl, CEpHAs, COJIsIHAs,
a30THAasl M YKCYCHash KHCJIOTHI; IIEJIOYH, aMMHAK, MUHEpAIbHbIE yJOOpeHUsl, METaH, 3TUJICH,
aleTusieH, OEH30J, 3TAaHOJ, JKUPbI, MbUIA, IIIIOKO3a, caxapo3a, Kpaxmal, KjeTdaTka, OeNKH,
HCKYCCTBEHHBIE M1 CHHTETUYECKHE BOJIOKHA, KAY4yKH, TUIACTMACCHI.

B pe3ynbrare ocBoeHUs yueOHON AUCHUILTUHBI 00Y4aIOLUIiCs JOKEH yMeTh!

- Ha3plBaThb H3yYEHHbIE BEIIECTBA 1O "TPUBHAIBHOW" WIM MEXIyHApOJIHOU
HOMEHKJIATypE;

- OMNpeAeNsATh: BAJIEHTHOCTb M CTENEHb OKUCJIEHMS XMMMUYECKHUX D3JIEMEHTOB, THUII
XUMHYECKON CBSI3M B COEIUHEHUSAX, 3apsj HMOHA, XapakTep Cpenbl B BOJHBIX PacTBOpPax
HEOPraHUYECKNX COEAVHEHHUH, OKUCIIUTENb U BOCCTAHOBUTEND, NMPUHAIICKHOCTD BEILECTB K
pa3IM4YHBIM KJIacCaM OPTaHUYECKUX COEAMHEHNUN;

- XapaKTepU30BaTh: JIEMEHTHI MAJIbIX IIEPUOJOB 10 UX MOJIOKEHUIO B Ilepnoanueckoit
cucreme /I.M1. MenneneeBa; o0uiie XMMUYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPTaHWYECKUX COEIMHEHUH; CTPOEHHE W XMMHUYECKHE CBOWMCTBA
M3YYEHHBIX OpPraHUYeCKUX COEIUHEHHUI;

- OOBSACHATH: 3aBUCHMOCTbH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; MPUPOIY
XUMUYECKOW CBSI3M (MOHHOW, KOBAJICHTHOW, METANIMYECKOM), 3aBHCUMOCTh CKOPOCTH
XUMHUYECKON peaKIMH U MOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JINYHBIX (PaKTOPOB;

- BBIIOJHATH XMMHMYECKHH OKCIEPUMEHT [0 PpacCHO3HABAaHUIO  BAXHEUIINX
HEOPraHMUYECKUX U OPraHUYECKUX BEIIECTB;

- IPOBOJUTH CAMOCTOSITENIbHBIA MOMCK XMMUYECKOH HMH(pOpMAIMU C UCIIOJIb30BaHUEM
pa3IMYHBIX HCTOYHUKOB (HAyYHO - TOMYJSAPHBIX M3JIaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHEeTa); UCIIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIIsl 00OpabOTKH U Iepeaun
XUMHUYECKON HHPOPMAIIUH U €€ IPEJICTABICHUS B pa3INuHbIX (opMax;

HCIOJIb30BaTh NMPUOOpPETEHHbIE 3HAHUS M YMEHHUS B NPAKTUYECKOW JESITENbHOCTH U
MOBCEIHEBHOM JKU3HU IS

- OOBSCHEHHs XUMHUYECKUX SBICHMH, NPOUCXOAAIIMX B Hpupoae, ObITy U Ha
IIPOU3BOJICTBE;

- OIpeneNeHUs] BO3MOXKHOCTH IPOTEKAHMS XUMHYECKHX INPEBPAILECHUN B Pa3INYHBIX
YCIIOBUSX U OLIEHKH MX IOCJIEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKalOLIeH cpene;



- OLEHKHU BIMSAHUA XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH CpeAbl Ha OpPraHu3M
YeJIOBEKA U APYTUE XKUBBIE OPTaHU3MBI,

- 0e3omacHOro OOpalIeHusl ¢ TOPIOUYUMH M TOKCUYHBIMH BEIECTBAMH, JJA0OPATOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

- KPUTUYECKON OIICHKH JOCTOBEPHOCTH XMMHUYECKOW MH(POPMALUH, TOCTYMAOMIEH U3
Pa3HBIX HCTOYHUKOB.

1.3. KouamnuyecTBO 4acoB HA OCBOEHHE MPOTrPAMMbI THCIUIIHHBI:
MaKCHUMaJbHOH y4eOHOW Harpy3ku oOydaromierocsi 163 uwaca B ToM umcie: 00s3aTeNbHOM
ayIUTOPHOM y4eOHOM Harpy3ku oOydaromierocs 163 gaca.



2.CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIATLIIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOM padoThl

Bun yue6HO# paboThI O0beM B yacax
MaxkcumanbHasi yaeOHas Harpyska (BCero) 163
B TOM YHCIIE:
TEOPETHUECKHUE 3aHATHSI (BCETO) 72
MIPaKTUYECKHE 3aHATHS (BCETO) 91




2.2. TemaTnuyeckuii IiIaH U cofep:kanue yyeOHou qucuuminasl OY/1.08 XUMUSA

HaunmeHoBaHMe pa3ieioB U

Cozlepmalme yqeﬁﬂoro mMartrepuaJa, naﬁopaTopnble H NMPAKTHYECCKUEC 3aHATUS

O0BbeM yacoB

TeM
1 2 3
Beengenue CopneprxaHne yaeOHOTO MaTepHaia. 1
1. Xumus B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMALMOHHBIX TEXHOJIOTUSIX ¥ MPAKTHYECKOH AeSTeIbHOCTH.
Pazgen 1. Oprannyeckass XuMus
Coneprxanne yaeOHOTO MaTepuaia 7
Tema 1.1. 11.1. IIpenmer oprannyeckoil xumuu. Teopusi CTpoeHHs OpraHuyeckux coeauHeHudl A.M.Bytneposa 1
Hpe}]MeT opra].]p]qec]qoﬁ Kﬂaccn(bnkaum[ OPraHn4YCCKuX COCIUHECHUI.
xuvun. Teopust crpoenns | 1-1.2. OCHOBBI HOMEHKIIATYPhl OPTaHUYECKUX BEIIECTB. 2
OPraHHYECKHX COCTHHCHHI THmbl XUMUYECKHX CBsi3eH B OPraHMMECKHX COCAMHEHMAX 1 CIIOCOOBI MX pa3phiBa.
Knaccudukarus peakiipii B OpraHHueCKOM XUMUH.
CoBpeMeHHBIE TIPEJICTABICHHUS 0 XUMHIECKOM CTPOSHUH OPTaHMYECKHUX BEIECTB.
1.1.3. JlabopaTopnoe 3ansaTHe Nel «M3roToBieHue Moaenaed MoJeKysI — MpeICTaBUTeNel pa3IuYHbIX KJIACCOB 2
OPraHMYECKUX COECTUHEHUI.
1.14. [Ipaxktnyeckoe 3ansatue Nel «OOHapyxeHHE yTiepojJa M BOAOPOJAa B OPTaHHMYECKOM COCAMHEHHH. 2
OOHapyxeHue rajnoreHoB (npoba beitnbiTelina).
Copepxanre yaeOHOTO MaTepHuaa 7
1.2.1. I'omomnoruyeckuii psii aTKaHOB. 2
Tema 1.2 XuMH4ecKne CBOWCTBA aJIKaHOB.
[TpumeHeHne 1 crIocoObI TOJTyYCHHUS] AJTKAHOB.
IIpeaeabHbie yrieBoaopoabI
1.2.2. HuknoankaHbt 1
1.2.3. [Ipaktuueckoe 3ansitue Ne2. «IlonydyeHue MeTaHa M U3y4YEHHE €r0 CBOWCTB: TOPEHHE, OTHOLIEHUE K 2
OpOMHOI1 BOJIe U pacTBOPY NEepMaHraHaTa KaJus.
1.2.4. [Mpaktryeckoe 3anstue Ne3 KonrposnsHas padora Nel 1o Teme «AJIKaHBI». 2
Tema 1.3 Coneprxanue yaeOHOr0 MaTepHuaia 7
JTuiieHOBBIE U AUeHoBble | 1.3.1. I'oMonoruueckuii psji anKeHOB. 2
YIJ1eBOJOPO/bI XuUMHUYECKHE CBOMCTBA aJIKEHOB.
[TpumeneHne 1 criocoObl MOJTyYSHHUS! AJTKSHOB.
1.3.2. AJKaJIHEeHEbl. 1
OCHOBHBIE MTOHATHSL XUMHH BBICOKOMOJIEKYIISIPHBIX COSANHEHUI
1.3.3. IIpakTueckoe 3aHATHE Ned., «IlomydyeHune OTWIEHA JerHApaTalield JTHIOBOTO  CIHPTA. 4
B3ammMopeiicTBue 3THiIeHa ¢ OPOMHOM BOMOW, pacTBOPOM INepMaHraHaTa Kaiws. CpaBHEHHE IIAMEHU
STHIICHA C IIJIAMEHEM IpeIeIIbHBIX YIIIEBO0POI0B (METaHa, IPonaH-0yTaHOBOM cMecH)».
Tema 1.4. Copepxanrie yaeOHOro Marepuaa 4
AlleTHJICHOBbIE 14.1. I'omooruyeckuii psaj aakuHOB. 2
[lonydeHue ankuHOB.
YIJ1€BOI0POABI v -
XuMHYecKne CBOWCTBA ¥ IPUMEHEHNE AITKWHOB.




1.4.2. JlaGoparoproe 3ansaTre No2 «M3roToBieHHe MOl MOJIEKYJT ATIKHHOB, HX H30MEPOBY. 2
CopneprxaHue yueOHOr0 MaTepuaia 4
Tema 1.5. 1.5.1. I'omonoruueckuii st apeHoB. 1
ApoMaTrHyecKue [IpuMeHeHHe U T0JyYeHHEe apeHOB.
VIIEBO0POIBI 15.2. XuUMHUYECKHE CBOCTBA apEHOB. 1
1.5.3. [Mpaktryeckoe 3ansitue NeS KonrponsHast padora Ne2 no reme «HenpenenpHble yriieBoI0pOIb». 2
Coneprxanue yaeOHOr0 MaTepuaia 6
1.6.1. HedTsb. 2
Tema 1.6. [pupoaHbIil ¥ TOMYTHBINA HETAHOM Ta3.
IpupoaHbIe HCTOYHUKH KamentHbiit yroms.
YIJIEBOI0PO/IOB 1.6.2. Jlaboparoproe 3aHsTne Ne3 «PacTBOPHMMOCTh pa3nMYHBIX HePTEnpoaykToB (OCH3WH, KEPOCHH, 2
JI3€JIbHOE TOIIMBO, Ba3elIUH, apaduH) IpyT B APYrey.
1.6.3. [paktnaeckoe 3amsatie Ne6 KourtponpHas padora Ne3 mo teme «llpemenbHBIC W HEmpeneibHEIC 2
YTIIEBOJOPOABD» (IMPOBOAWIOCHE C HCIHOJNB30BaHHEM nporpamMmbel it OBM «Cuctema mommepKKu
yueOHoro npouecca Educony).
Coneprxanne yaeOHOTO MaTepuaa 6
Tema 1.7. 1.7.1. CrpoeHue 1 KiaccuuKalys ClupToB. 2
I'uapoKcHIBHbIE CriocoOBbI MOJyYCHHUS CITUPTOB.
CoeTHHeHHS] XUMUYECKUE CBOUCTBA AJIKAHOJIOB.
1.7.2. OTenbHbIE IPEICTABUTENH aJTKAHOJIOB. 2
MHOTr0aTOMHBIE CITHPTHI.
deHoul.
1.7.3. [Mpaktnyeckoe 3ansitne Ne7 «M3ydeHme pacTBOPHMOCTH CHHMPTOB B Bojie. OKHCIEHHE CIHPTOB 2
Pa3IMuHOTrO CTPOEHHs XPOMOBOW cMechlo. [lomydeHue amaTmiioBoro adupa. Ilomydenue rimiepara
MEan».
Coneprxanne ydeOHOTO MaTepHaia 7
Tema 1.8. 1.8.1. T'OMOJIOTHYECKHE PSIBI aTbIETUIOB M KETOHOB. 3
A_]'[[,Her]/[n],[ " KeTOHBI XUMHYECKHE CBOMCTBA aJIbJIETHI0B U KETOHOB.
[Mpumenenne n nosrydeHne KapOOHMIIBHBIX COSJMHEHHH.
1.8.2. [Mpaktnyeckoe 3anarue Ne8 «l3ydeHme BOCCTAaHOBUTEIBHBIX CBOMCTB aJbJETHJIOB: pEaKIus 4
«cepeOpsIHOTO 3epKanay, BocctanoBieHue ruapokcuaa meau (11)».
Tema 1.9. Conepxanue y4eOHOTO MaTepHuaia 11
KapG6onosbie kucaorel u ux | 1.9.1. I'omosornyeckuit psist peaebHBIX 0THOOCHOBHBIX KapOOHOBBIX KHCIIOT. 3
NpPON3BOHbIE XumH4eckne cBOWCTBa KapOOHOBBIX KUCIOT. Conn KapOOHOBBIX KHCIIOT.
Cnoco0bl nosydeHus KapOoHOBBIX KUCIOT. OTebHBIE IPEJICTABUTENN M UX 3HAYCHHE.
19.2. Cnoxubie 3QUpBL. 2
Kupsr.
193. [Mpaktuyeckoe 3anstie No9 «PacTBOPMMOCTh Pa3IM4HBIX KapOOHOBBIX KHCJIOT B Bojlie. B3aumoseiicTeue 4
YKCYCHOM KHCIIOTHI ¢ Metaymiamu. [lomydeHwme m3oammioBoro 3¢upa yKCYCHOM KucinoTel. CpaBHEHHE




CTENICHHU HEHACBIILIEHHOCTY TBEPAOI0 U KUAKOTrO *kUpoB. OMbLIeHHE xupa. CpaBHEHHE CBOMCTBA MbLIa
U CHHTETHYECKHUX MOIOIIUX CPEJICTBY.
1.9.4. [Mpaktryeckoe 3ansitue NelO) KontponbHas pabora Ned mo teme «Anpaerujsl 1 KeToHbl. KapOoHOBBIE
KHCJIOTBDY.
Coneprxanne yaeOHOTO MaTepHaia
Tema 1.10. 1.10.1. [NonsTue 06 yrieBoaax.
VraeBoabl MoHocaxapunsl. J{ucaxapusl.
IMonucaxapusl (e0Bast Urpa).
Coneprxanne yaeOHOTO MaTepHaia
Tema 1.11. 1.11.1. Knaccudukarnus u u3oMepusi aMHHOB.
AMHHBI, AMHUHOKHUCJIOTHI, XuMHUUYECKHUE CBOMCTBA aMHUHOB.
GeaKn [IpuMeHeHHe U TOJyYeHHE aMHUHOB.
1.11.2. AMUHOKHUCIIOTHI.
benku.
1.11.3 IMpaktryeckoe 3anstue Ne 11 KonrpossHas padora Ne 5 o teme «AMHUHBI. AMHHOKHCIIOTHL. bemkm.
1.11.4. [paktuyeckoe 3anstTue Nel2 «OOpazoBanue coieil aHwianHa. bpomupoBanue anuiauna. OOpasoBaHue
conelt mmnmHa. [lomyuenne MeaHo# conu rannuHa. JJenatyparnus Oenka. [{BeTHbIe peaknnu OSIKOBY.
Tema 1.12. Coneprkanue y4eOHOrO MaTepuasa
A3oTcoaepikamniue 1.12.1. HyxkienHoBbIE KUCIOTHI.
reTepolUKJIHYecKHe
coenunenusi. Hykyiennosbie
KHCJIO0THI
Copneprxanue yaeOHOr0 MaTepHuaia
Tema 1.13. Buosornyeckn | 1.13.1. DepMEHTHI.
AKTHUBHbIEC COCIUHECHUS BuramuHEIL
1.13.2. TI'opmons!.
JlexapcTBa.
1.13.3. [paktnaeckoe 3amsaTre Nel3 «OOHapykeHWe BHTaMHHAa A B TOACONHEYHOM Macie. OOHapyxeHHe
putamuHa C B 510;109HOM coke. Omnpenenenne ButaMuHa D B peIObeM KUpPe WIH KYPHHOM KEITKEe».
1.13.4. [Mpaktnyeckoe 3anstue Neld KonrpombHast pabora Ne6 1o teme «A30Tconepikaline OpraHHYecKHe
COCTMHEHUS.
Tema 1.14. Copneprxanue yueOHOr0 MaTepuaia
XuMus — HaAyKa 0
BellecTBax 1.14.1 CocraB BemiectBa. M3mepeHue BeniecTna.
ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Cwmecu BemecTB. CIocOOBI OYMCTKU BEIIECTB.
1.14.2. [Ipaxtrueckoe 3aaaTue Nel5 «OdncTka BemecTB NepeKpUCTAIIH3AINCI.
1.14.3. IIpaktuaeckoe 3anarue Nel6 KonrponbsHas pabota Ne7 mo pazaeny «OpraHudeckast XUMU».
Pazgen 2. OO0mas ¥ Heopranm4eckasi XuMus
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Tema 2.1. Coneprxanue ydeOHOrO MaTepuaia 2
Ctpoenne atoma 2.1.1 ATOM — CJI0’KHAas YacTHIIA. 2
CocTaB aTOMHOTO A1pa
OnexTpoHHas 000JI09Ka aTOMOB.

Tema 2.2. Coneprxanue ydeOHOrO MaTepuaia 2
[epuonnyeckuii 3aKoH U 2.2.1 Otkpertre [lepuoauueckoro 3aKoHa. 2
I[epuoanyeckasi cucrema [epronuyeckuii 3aKOH U CTPOCHHE aTOMa.

XHMHYECKHX 3JIeMEeHTOB
J.. MenpgesieeBa
Coneprxanne yaeOHOr0 MaTepuaia 4
2.3.1. IMoHATHE O XUMHUYECKOH CBSA3U. 2
KoBasieHTHass XUMUYECKasi CBSI3b.
Tema 2.3. MoHHasg xumuyeckas CBs3b
Crpoenne semecTsa 2.3.2. MerTaindeckas XUMUYECKas CBA3b )
Bonoponnas xumuyeckasi CBA3b.
KomnnekcoobpazoBanue.
Coneprxanne yaeOHOTO MaTepHaia 6
24.1. Heoprannueckue moIuMepsI. 2

Tema 2.4. Opranudeckue MOIUMEpHI.

Moanmepb 242 INpaktrueckoe 3ansaTue Nel7 KonTtponbhas pabora Ne§ mo teme «Ilomumepsn». 2
2.4.3. JlaGoparopHoe 3ansaTue Ne4 «O3HakoMIieHHE ¢ 00pa3liaMy TIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB 2

1 TOPHBIX ITOPOJI».
Coneprxanne ydeOHOTO MaTepHuaia 3

Tema 2.5. 2.5.1. IToHsTHE O AUCTIEPCHBIX CUCTEMAX. 1

JIuciepcHbIe CHCTEMBI 3HaYeHNE TUCTICPCHBIX CHCTEM
25.2. [paktraeckoe 3ansaTie Nel8 «JlucmepcHble cHCTEMBD» (IIPOBOIUIOCH C UCIIONB30BAaHHEM IIPOTPAMMBI 2
st OBM «Cucrema noaepikku yaednoro npoiecca Educony).
Coneprxanne ydeOHOTO MaTepHaa 7
Tema 2.6.
XuMHUYeCcKHEe PeaKIuu 2.6.1. Knaccuukanus XUMHYSCKIX PEaKIiii B OPTaHUUECKOW U HEOPTaHUIECKON XUMIH. 2
BeposaTHOCTh MPOTEKaHU XUMUYECKAX PEAKIIHH.
2.6.2. CKOpOCTb XMMUYECKUX PEAKIIMH. 2
OO6paTIMOCTh XUMUYECKHX PEaKIUi. X UMHUYECKOE PABHOBECHE.
2.6.3 [paktnuyeckoe 3amsatue Nel9 «[lomydeHue KHCIOpPOAA pA3OKCHUEM MEPOKCHAA BOJIOpOJA U 3
TIepMaHTaHATa KaJIHs.
Tema 2.7. Copepxanre yaeOHOTO MaTepHraa 11
Pacreopni 2.7.1. ITonsarue o pacTBOpax. 2
Teopus 3IIEKTPONUTHYCCKON Arcconuanyn. [ uaponus
2.7.2. ITpaktuaeckoe 3ansaTue Ne2( KonrponbsHas padota Ne9 mo teme «JlucepcHbie CUCTEMBI. PacTBOPHI». 2
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2.7.3. JlabopaToproe 3anHsTHE Ne5 «XapakTep TUCCOMMAIINH PA3InIHBIX THAPOKCHIOBY. 3
2.7.4. [paxtraeckoe 3ararue Ne21 «I[IpuroToBieHHE pacTBOPOB PA3ITUYHBIX BUJOB KOHIICHTPAIIUI. 2
2.7.5. [paxtraeckoe 3ararue Ne22 KontponsHas padora Nel0 mo teme «CTpoeHHe BemecTBa. XMMHICCKHE 2
peaxmum».
Tema 2.8. CopneprxaHue yueOHOr0 MaTepuaia 5
OKucJINTEIBHO-
BOCCTAHOBHTEILHBIE 2.8.1. OKHUCINTETFHO-BOCCTAHOBUTEIIHHBIE PEAKITHH. ) 2
oT— Knaccudukarus OKuCIUTeTbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
JeKTPOXHMEECKHE XUMIYeCKHe HCTOYHUKH TOKA.
nponeccht DIeKTpou3
2.8.2. Jlaboparoproe 3ansTre Ne6 «B3anmopeiicTBie METaIUIOB ¢ HEMETAJUIAMH, a TAKXKE C paCTBOPAMHU Coei 3
1 pacTBOpaMu KUCJIOT. B3auMoaeicTBie cepHOM U a30THOM KUCHOT ¢ MeAbto. OKHUCIUTENbHbBIE CBONCTBA
MIepMaHTaHaTa KaJrs B Pa3IUNIHBIX CPEIaxy.
Tema 2.9. Coneprxanue y4eOHOrO MaTepraia 8
Kunaccudpuxanus semecrs. | 291 Krnaccudukarms HeopraHUIeCKAX BEIIEeCTB. 2
IIpocrtbie BemecTBa MeTanTbL.
Koppo3sus metannos.
Ooburre criocoOBI OTYYIESHUS METAILIOB.
2.9.2. Jlabopatoproe 3ausTre No7 «O3HaKOMIICHHE C 00pa3liaMH MpPEICTaBUTENCH KIacCOB HEOPTaHHMUYCCKUX 2
BEILIECTBY.
2.9.3. JlabopaTopnoe 3ansaTHe Ne8 «IlomydyeHne 1 cBOCTBa KUCIOPOIa. 2
2.9.4. Jlaboparoproe 3ansaTie Ne9 «IlomydeHre 1 CBOWCTBA BOAOPOIay. 2
Tema 2.10. Coneprxanne yaeOHOr0 MaTepHuaia 13
OcnoBHbIE KiIaCCEI 2.10.1. BonopoaHblie coeiMHEHUST HEMETAILIOB. 2
HeOpraHu4yeckux u OKcHUbI ¥ aHTUAPHUIBI KapOOHOBBIX KHCIOT.
OpraHUYECKUX COCANHEHNH KucnoTsl oprannyeckie 1 HeOpraHmIeCKue.
OCHOBaHUsI OpraHMYEeCKHe U HEOPraHMYECKHE.
Comu. AMQoTepHbIC OPraHUYECKUE U HEOPTaHUYCCKHE COCMHEHUS.
2.10.2. Ipaktuueckoe 3anstue Ne23 Konrponbhas padora Nell mo teme «OCHOBHBIC KJIACChl HEOPTAHHUECKUX 2
U OpraHMYEeCKUX COeIUHEHHi» (MPOBOIMIOCH C HCIOJIb30BaHHEM mporpamMmsbl st OBM «Cucrema
oJIepXKK yuebHoro mporiecca Educony).
2.10.3. I'eneTmueckast CBA3b MEXy KJIaCCaMH OPTAaHWIECKUX M HEOPTaHMYECKUX COSANHEHHH.
2.10.4. JlabopaToproe 3ansTHe Nel( «IlomydeHne W CBOWCTBA YrIIEKHCIOTo Tra3a. CBONCTBA COJISTHOW, CEPHOM 4
(pa30aBiIeHHO) M YKCYCHOM KHCIIOT».
2.10.5. IIpaktudeckoe 3ansaTHe Ne24 «[lomydeHuwe XJIOPOBOAOPOAAa W COJSTHOW KHCJIOTHI, HUX CBOMCTBA. 4
ITonyueHue aMmMmuaka, €ro CBOMCTBa.
Tema 2.11. Coneprxanue yueOHOr0 MaTepHuaia 12
XHMMHUA 3JICMEHTOB 2.11.1. Bogopo. 2
Bopa.
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OnemeHTs! | A-Tpymnisl.
Onementsl || A-rpymmeb.

ATOMUHU.
2.11.2. VYraepon u KpeMHHIA. 2
Tl'anorensr.
XanbKOTeHBI.
OneMeHTH VA-TPYIIIHL 2
Onements |V A-rpymnmsl.
2.11.3. [paxrraeckoe 3amarue Ne 25 KontponsHas padora Nel2 mo teme «XUMHS SIIEMEHTOBY. 2
2.11.4. [Ipaktnueckoe 3amsTre Ne26 «[lomydeHwe THAPOKCHOOB NHWHKA H allOMUHHA. [lomydeHwe w 4
HCCIICIOBAaHIE CBOWCTB OKCHIOB Cephl U Gocopay.
Coneprxanue y4eOHOrO MaTepraia
Tema 2.12. 2.12.1. XHUMHS ¥ IPOU3BOJICTBO. 1
XuMHuS B JKU3HHU 001IeCTBA. XuMHS B CEITBCKOM XO3SHCTBE.
XUMHS B 9KOJIOTHS.
XUMUs ¥ TIOBCETHEBHAS KHM3Hb YelOBEKa (aHaIu3 MPOU3BOJACTBEHHON CUTYAIINH).
2.12.2. JlabopaToproe 3ansTre Nell «O3HaKOMIICHHE ¢ KOJUIEKIHEH ymoOpeHuit i mecTuuaoB. O3HaKOMIICHHE 3
¢ o0pasnamu cpeacTB OBITOBOI XMMHH M JICKAPCTBCHHBIX IIPEIapaToOBY.
IIpomexyTouyHas arrecranusa: JuddepeHuMPOBaHHBII 3a4eT 2 cemecTp
Bcero 163
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2. YCJOBUSA PEAJIM3ALUU ITPOI'PAMMBI JUCHUITJIMHBI

B nensx peanuzanuyu KOMIETEHTHOCTHOTO MOAX0/a MpH n3ydeHun aucuurumael OY/1.08
XUMHsI MCIIOJIB3YIOTCS aKTUBHbIE (POPMBI MPOBEIEHHS 3aHATUH C NPUMEHEHHEM 3IIEKTPOHHBIX
00pa3oBaTEeNbHBIX PECYPCOB, JEOBBIX U POJIEBBIX UI'P, MHAWBUIYAIBHBIX U IPYIOBBIX IPOEKTOB,
aHaJIM3a MPOU3BOJCTBEHHBIX CUTYAIUH, TPEHUHIOB, I'PYINIIOBBIX JUCKYCCHUI.

[IpumeHenne Ha Y4eOHOM 3aHATHM MHTEPAKTUBHBIX (GOpPM paboTHI, CTUMYJIHPYET
II03HABATEIbHYI0 MOTHUBALIMIO 00YYaIOLIMXCsl, TIOMOTaeT MOJJEepKaTh MOTHBALIMIO 00yJaroIuXCcs
K IIOJIyYEHUIO 3HAHUH, HAJNAQXKMBAHWIO IMO3UTUBHBIX MEXIWYHOCTHBIX OTHOILUEHWI, IOMOraer
YCTAQHOBJICHHMIO  J0OposkesnaTenbHOW  atMocdepbl.  MHunumupoBaHue M HOJJEpKKa
MCCIIEI0OBATEIBCKON JESITEIBHOCTH 00yUYarOIIUXCsl B paMKax pealn3alii UM UHAWBUIYAIbHBIX U
IPYNIIOBBIX ~ MCCIENOBATENbCKMX  IPOEKTOB, JAaeT BO3MOYKHOCTb  IIPUOOPECTH  HABBIK
CaMOCTOSITENIHOTO PEIICHUs] MPOOJIEMbl, HaBBIK T'€HEPUPOBAHUS M O(OPMIICHHS COOCTBEHHBIX
u7el, HaBbIK YBO)KUTEIBHOTO OTHOLIEHUS K UYKUM HJEAM, HaBBIK MyOJIMYHOIO BBICTYIJICHUS
nepes ayuTOpUeil, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU 3PEHMUSL.

JUis  TO3UTUBHOrO  BOCHpHATHA  oOyyarollMMHUCS — TpeOOBaHUM  mpemnojaBaTens,
NpUBJICUYCHUS] WX BHHUMAHHUS K OOCYXJaeMoil Ha 3aHATHM WHPOpPMAlWHU, aKTUBU3AIUH UX
[IO3HABATEIbHOM  JEATENIbBHOCTH Ha  Y4eOHbIX 3aHATUAX MEXIYy [pernojaBaresieM U
00y4aroIMUMUCS YCTaHABIMBAIOTCS JIOBEPUTEILHBIC OTHOLICHHUS.

Ha yueOGHOM 3aHATUM COOMIONAIOTCS OOLIETIPUHSATHIE HOPMBI IOBEJIEHUs, IpaBUiIa
o0mmIeHusT €O CTapmuMHU (TIpenojaBaTeieM) W CBEPCTHUKAMHU (0OyYaroIIUMUCS), MPHHIUIIBI
y4eOHOM TUCHMILIMHBI U CAMOOPTaHU3AIMH.

3.1. MarepuajnbHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

Jl1a peanuzanuy TporpaMMbl y4eOHOM TUCITUIUIMHBI TPETYCMOTPEHO:

Kabuner Xumun st mpoBeACHUST TUCIUIUIMHAPHOMN MOATOTOBKH, JEKIIMOHHBIX (TEOPETUUECKUX )
Y MIPaKTUYECKUX 3aHSATHI

OcHalleHHOCTh 000PYOBaHUEM:

YyeOHast MeOemnb: CTOJIBI, CTY/bs, TOCKA MEIOBasl.

3.1.1. Mlepeyens yueOHO-HATJISIAHBIX MOCOOMIA:

Crenn «llepnognueckas cucrema snementoB /.M. Menneneesay»

Crenp «PacTBOpUMOCTbH COJIEH, KUCIOT U OCHOBAHHM B BOJE.

3.1.2. IIporpamMHoe o0ecnieyeHue:

Microsoft Windows;

Microsoft Office Professional Plus;

Enunas komnexius nudpoBbx 00pa3oBaTEIbHBIX PECYPCOB.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

Jnis peanusanuu MporpaMMbl y4eOHOM NUCHUIUTMHBI OMONMMOTEYHBIN (OHJ MMeEeT MeYaTHEHIE,
INEKTPOHHBIE 00pa30BaTeNbHbIE U HHPOPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHHKH
1. Tabpuensn, Oner CepreeBuu. Xumusa. 10 xknacc. ba3oBblif ypoBeHb: Yy4eOHHK IS

obmmeoOpa3zoBarenbHbIx yupexaenuit / O. C. I'abpuensn. - M.: [poda, 2019. — 191 c. - ISBN
978-5-358-21274-9. — TekcT: HEMOCPEICTBEHHBIMH.

2. TaOpuensn, Oner CepreeBuu. Xumus. 11 xkmacc. ba3oBblii ypoBeHb: y4eOHHK I
obmmeoOpa3zoBarenbHbIx yupexaenuit / O. C. I'abpuenss. - M.: Ipoda, 2020. - 223 c¢. — ISBN
978-5-358-16907-4. — TeKCT: HETIOCPEICTBEHHBIN.

JlonoIHUTeIbHbIe HCTOUHHKHI

1. Xumus: ydeOHMK [uis cpefHero mnpodeccuoHanbHoro oobpasosanus/ FO. A. Jlebenes,
I'. H. ®anees, A. M. I'omy6es, B. H. [llamoBan; mox o6mieit penakmueit I'. H. ®aneeBa. — 2-e
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u3 ., mepepad. u qom. — Mocksa: M3natensctBo FOpaiit, 2021. — 431 ¢. — (IIpodeccuonanbroe
obpazoBanmne). — ISBN 978-5-9916-7723-3. — Texkcr: anekrponusiii // ObC Opaiit [caiit]. —
URL.: https://urait.ru/bcode/470929 (nara obparenus: 21.06.2021).

2. Xumus. 3agadHuk: ydeOHOe MMOocoOMe sl CpefHero mpodeCcCHOHAIbHOro 00pa3oBaHus /
1O. A. JleGeneB [u ap.]; mom obOmieir pemakmueit I'. H. @ageeBa. — Mocksa : M3naTenbcTBo
IOpaiir, 2016. — 238 ¢. — (Ilpodeccronansuoe odpaszoBanue). — ISBN 978-5-9916-7786-8. —
Tekct: oanextponnsii / OBC IOpaiitr [caiit]. — URL: https://urait.ru/bcode/393015 (nata
obpamienus: 21.06.2021).

3.2.2. ba3bl JaHHBIX 1 HH(OPMALIMOHHBIE pecypchbl ceTu UHTEepHeT

1. DnekTpoHHO-O0MOIMOTEUHAs cucTeMa (obecreunBaronas J0CTyIl, B TOM YHCIIE K
npoeccHOHANBHBIM 6a3aM IaHHBIX) «IEKTPOHHOTo H3aTenscTa FOPAWTY. Anpec caiira -
www.urait.ru, https://www.biblio-online.ru

2. DNeKTPOHHO-0MOIMOoTeYHas crucTeMa (00eCIeUnBarOIast JOCTYII, B TOM YUCIE K
npodeccuoHabHBIM 0a3am naHHbIX) «3marensctBo JIAHBY. Anpec caiita -
https://e.lanbook.com/

3. Hayunas snektponnas 6ubnuoreka «eLIBRARY.RU» (oGecneunBaromas 10cTym K
npodeccnoHabHBIM 0a3aM JaHHBIX, MHHOPMAIIMOHHBIM CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM ).
Anpec caifta - http://elibrary.ru/

4. HauwmonansHas snekrponnas 6udanoreka (HOB). Anpec caiira - https://rusneb.ru/

5. DnexTpoHHO-OMOMMoOTEeyHass cucreMa (obOecreyuBaromias JOCTYI, B TOM YHCIE K
npodeccroHanbHbIM 0a3am naHHbIX) «BOOK.ru». Aapec caiita - https://www.book.ru

6. 'azera «Xumus». - Pexxum noctyna: http://him.1september.ru

7. «Anxumuk» - Pexxum nocryna: http://alhimik.ru/index.htm
8. denmepanbHBIA LEHTP HHODOPMAIMOHHO-00pPA30BATEILHBIX pecypcoB. — Pexum moctyma:
http://fcior.edu.ru
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOU JUCIHUATLIAHBI

Pesynbrarsl 00y4deHust

Kpurepuu oneHku

MeToabl OIIeHKH

3HaThb:

JKcnepTHOe OlleHUBAHHME B
dopme:

- BaXHEHIINE XWMHYECKHE HOHITHUS:
BEIIECTBO,  XMMHYECKHH  3JIEMEHT,
aToM, MOJEKyNla, OTHOCHTENbHBIC
aTOMHAsI U MOJIEKYJISIpHAsl MacChl, HOH,
QUIOTPONHMSA, W30TONBL, XUMHIECKast
CBSI3b, 3MEeKTPOOTPHULIATEIHOCTD,
BaJIEHTHOCTb, CTENEHb OKUCIICHUS,
MOJIb, MOJISIpHAasT Macca, MOJIIPHBIA
00beM, BeIIECTBA MOJICKYJIAPHOTO U

HEMOJIEKYJISIPHOTO CTpPOCHHS,
PacTBOPEL, SIIEKTPOJIUT u
HEAJICKTPOJIHT, JNIEKTPOITUTHYECKAS
JFCCOLIMAIINS, OKHCITUTEIb "
BOCCTaHOBHTEb, OKHUCIICHHE u
BOCCTaHOBJICHHE, TEIUIOBOH 3(]dekt
peaknuy,  CKOPOCTh  XHMHYECKOM
peakuu, KaTaus, XHUMHYECKOe

paBHOBecHE, YTJICPOIHBIH  CKelNerT,
(yHKIMOHATBHAS TpYIa, H30MEepHs,
TOMOJIOTHS;

-OCO3HAEeT BAKHEHIINE XUMHYCCKHE
NOHATHA: BEMIECTBO, XHMHYCCKHI
3JIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEIBHBIC aTOMHast u
MOJICKYIIsIpHast Macchbl, HOH,
IUIOTPOIHS, HM30TONbI, XUMHUYECKas
CBSI3b, INEKTPOOTPHLIATEIBHOCTD,
BJICHTHOCTh, CTENEHb OKHCICHUS,
MOJIb, MOJISIPHAsl Macca, MOJISAPHBIN
00beM, BeUIeCTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTpOCHHS,
PacTBOpBI, SNEKTPOIIUT u
HEJICKTPOJIUT,  3JICKTPOIUTHYCCKAS
JMCCOLIUALINS, OKHCITUTEIh u
BOCCTAQHOBHTENb,  OKHCICHHE U
BOCCTAaHOBJICHHE, TEIUIOBOH 3¢ ekt
peaKIuy, CKOPOCTb  XUMHYECKOU
peakuuu,  KaTaiu3, XHMHYECKOe
paBHOBeCHE, YIJIEPOJHBIH CKENeT,
(yHKIMOHAJIBHAS TPYIINa, U30MEpHsl,
TOMOJIOTHS;

BBIIOJIHEHUS ~ TPAKTHYECKUX
3aJlaHuM, 71a00paTOPHBIX
pabot

-OCHOBHBIC 3aKOHBI XUMUHU:
COXpaHeHI/Iﬂ MacCChbI BCHICCTB,
MOCTOSIHCTBA COCTaBa, MEPUOTHYECKUI
3aKOH;

-IIOHUMacT OCHOBHBIC 3aKOHBI
XUMHHU: COXpaHCHUA MacCChbl BEUICCTB,
IIOCTOSHCTBA cocCTaBa,

MepUOINYECKUI 3aKOH;

BBIMTOJIHCHUSA MMPAKTUYCCKUX
3aJlaHui, 1a60PaTOPHBIX
pabort

-OCHOBHBIC TEOpUHU XUMUH:
XHUMHYECKOM CBSI3H,
3JEKTPOJIUTUYECKOU JTUCCOIMAIIIH,

CTPOEHUS OPraHUYECKUX COEIMHEHU;

-IHOHUMAET OCHOBHBIC TCOPHUU XUMUU!

XUMHUYECKOM CBSI3H,
ANEKTPOJIUTUIECKON  JTMCCOIUAIIHH,
CTpOEHUS OpraHUYECKHUX
COCIMHCHU,

BBIMTOJTHCHUSA MPAKTUYCCKUX
3aJlaHui, 1Ta60PaTOPHBIX
pab6ot

- Ba)KHEHIIIMe BEelecTBA U MaTepHalbl:
OCHOBHbBIC METAJUIbI U CILIABbI, CEpHAasl,
COJIsiHAasl,  a30THasET W yKCyCHas
KHCJIOTEI, HIEJI0YH, aMMHaK,
MHUHEpaIbHbIE  yIOOpeHHs, MeETaH,
STHIICH, aleTHICH, OEH30JI, 3TaHOIL,
JKHpBI, MbUIA, TJIOKO3a, caxaposa,
Kpaxmar, KJIeTUaTKa, OenKu,
HUCKYCCTBEHHBIC M  CHHTETHUYCCKHUE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI.

-CO3HAeT BAXHOCTb BELICCTB U
MAaTepHalioB: OCHOBHBIC METalUIbl U
CIUIaBBI; CEepHasi, COJIsIHasl, a30THAs U
yKCycHast KHCIIOTBI; IICJIOYH,
aMMHaK, MHHEpaJbHbIe yIOOpeHHs,
METaH, JTHICH, aueTWIIeH, OeH30JI,
9TaHON, JKHPBI, MbUIA, TIIIIOKO3a,
caxapo3a, Kpaxmal,  KJIEeT4aTka,
6ernkwy, HCKYCCTBEHHBIC U
CHHTETHYECKHE BOJIOKHA, Kay4yKH,
IJIACTMACCHI

BBITIOJIHEHUS TIPAKTHYESCKUX
3aJlaHui, 1a60PaTOPHBIX
pabort

YMmerThb:

JKcnepTHOe OLleHUBAHHME B
dopme:

- Ha3BIBaTh HM3y4YCHHBIE BEUIECTBA IIO
"TpUBHANBHON" WM MEXIYHapOAHOU
HOMEHKJIATYpE;

- Ha3bIBaeT M3yUYCHHBIC BEIIECTBA II0
"TpUBHANBHON" WIIM MEXTyHAPOAHOU
HOMEHKJIATYPE;

BBITIOJTHEHUA MTPAKTHYCCKUX
3a1aHuH, 1a60PaTOPHBIX
pabor

- ONPCACIIATE. BAJICHTHOCTE U CTCIICHDb
OKHCJICHHSA XHMHYCCKHUX DJJIICMCHTOB,
THII XAMHYECKOM CBA3U B
COCIMHCHUAX, 3apsaJ HOHA, XapaKTep
Cpeabl B BOJIHBIX pacTBOpax

HCOPraHN4YCCKUX COGHHHCHHﬁ,
OKHUCJIUTCIIb u BOCCTAaHOBHUTCIIb,
MPUHAAJTICIKHOCTD BCIICCTB K

Pa3sIUYHBIM  KJlaccaM OPTaHUYECKUX
COCIUHCHUM;

-OnpeaACIACT: BAJICHTHOCTE U CTCTICHDB
OKHCJICHHUSI XHUMHYCCKHX DJJICMCHTOB,
THII XUMHUYCCKOM CBA3U B
COCAMHCHUAX, 3apsa/] MOHA, XapaKTep
Cpeabl B BOJIHBIX pacTBOpax

HCOPraHN4CCKNX COC,HI/IHCHI/If/'I,
OKHUCJIUTCIIb nu BOCCTaHOBUTCIIb,
MPUHAAJTICIKHOCTD BCLICCTB K

Pa3sIUYHBIM KJIacCaM OPTaHHYECKUX
COCIUHCHUIM;

BBITIOJTHEHUA MTPAKTHYCCKUX
3a1aHuH, 1a60PaTOPHBIX
pabor

- XapaKTEpPU30BaATh: DJICMCHTBI MaJbIX
IEpUoA0B IO HUX TIIOJIOKCHHUIO B

- XapakTepu3yeT: JJIEMEHTH MalbIX
MEpUOIOB IO WX TOJIOKCHUIO B

BBIMOJTHEHUSI MPAKTHYECKUX
3a/IaHuH, Ta00PATOPHBIX
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Tlepuoguueckoit cucreme AN
MenneneeBa; 0o0mue  XHMHYECKHUE
CBOMCTBA  METaJUIOB, HEMETAJLJIOB,
OCHOBHBIX KJIaCCOB HEOPTaHUYECKHX U
OpraHUYECKUX COEAMHEHUH; CTPOCHUE
W XUMHUYECKHE CBOICTBA H3YYEHHBIX
OpTraHUYECKHUX COCIUHECHHUIA;

[Tepuognueckoit  cucreme  J.U.
MenneneeBa; oOmme XUMHUYECKHE
CBOICTBAa METAJUIOB, HEMETAIJIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
u OpraHUYECKUX COeIMHEHUH;
CTPOEHUE U XHMHUYECKHE CBOMCTBa
M3Y4YE€HHBIX OpraHUYeCKHUX
COEJIMHEHN;

pabor

- OOBSCHATH: 3aBHCHMOCTHL CBOICTB
BEIIECTB OT HMX COCTaBa U CTPOCHUA,

- OOBSCHSET: 3aBUCHMOCTH CBOWMCTB
BEIIECTB OT MX COCTaBa WM CTPOCHUS,

BBINOJTHEHUSI IPAKTHYECKUX
3aJ[aHui, 1abopaTOpHBIX

MPUPOAY XUMHUYECKON CBS3H (MOHHOM, pupoay XUMHUYECKON CBA3HU 6
KOBAJIEHTHOM, METaNTHIECKOM), (MOHHOW, KOBAJIEHTHOM, pabot
3aBUCHMOCTh CKOPOCTH XHUMHYECKOH | METANTHIECKOMH), 3aBUCHMOCTD
pEeaKkIiu W TOJOXKEHHSI XUMHUYECKOTO CKOPOCTH XHMHYECKOM peakuuu Hu
PaBHOBECHS OT Pa3INIHBIX (PaKTOPOB; TIOJIO>KEHHUS XHMHYECKOTO
paBHOBECHs oT Pa3IuYHBIX
(axTopos;
-BbIIIOJIHATH XUMHYECKUHN -BbIIIOJIHACT XUMHUYECKUHN BBIMTOJIHCHHUSA MPAKTUYCCKUX
OKCHEPUMEHT MO PACTO3HABAHMIO OKCHEPUMEHT 10 PACTIO3HABAHMIO | s471akyif, 1aGOPATOPHBIX
BAXXHCUIIINX HCOPTraHUYCCKUX u BAXXHCUIIINX HCOPraHUYCCKUX )4

OPraHn4CCKUX BEIIECTB,

OPraHn4CeCKUX BECIIECTB,

pabot

- IPOBOJUTH CaMOCTOSTEIBHBINA MOUCK
XUMHYECKOM HHpOpMALIUU c
UCIIOJIb30BaHHEM Ppa3IuYHBIX
WCTOYHHMKOB (HAy4HO - MOMYJISPHBIX
W3/1aHUH, KOMIIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB MHTepHeTa); HCIIOIb30BATH
KOMIIBIOTEPHBIE ~ TEXHOJOTUH IS
00paboOTKH W TepeAaynl XUMHYECKOH
MHGOpPMAMK M e INPEICTABICHHUS B
pazIMYHBIX popmax;

- MPOBOJIUT CAMOCTOSTEIILHBIN MTOUCK
XUMHUYECKOH HHpOpPMALUU c
HCIIOIL30BaHUEM Pa3IMYHBIX
HCTOYHUKOB (HAyYHO - MOMYJISPHBIX
W3IaHui, KOMITBIOTEPHBIX 0a3
JAHHBIX, pecypcoB  MHTepHera);
HCIIONB30BATh KOMITBIOTEPHBIC
TEXHONIOTUH a1 o0paboTKH U
nepenavyd XuMHYECKO HH(pOpMAIn
M ee MpPEeJCTaBlICHUs B Pa3HYHBIX

hopmax;

BBITIOJTHEHHS TIPAKTUYECKUX
3aJaHHMil, 1Ta00paTOPHBIX
pabot

-UCIIO0JIb30BaTh pHOOpETEHHbIE
3HaHWSI U YMEHUS B IIPAKTUYECKOIL
JIEATENIBHOCTH U IIOBCEIHEBHOMN KM3HU
JUISL:

- OOBSACHEHHS XUMHUYECKUX SIBICHUM,
MPOUCXOAIUX B MIPUPOE, OBITY U Ha

MIPOM3BO/ICTBE;
-onpeiesIeHus BO3MOKHOCTH
MPOTEKaHUs XUMHYECKHX

NPEBpALICHHI B PAa3IMYHBIX YCIOBHSX
Y OLICHKH HX TOCJICACTBHI;
-9KOJIOTHYECKU IPaMOTHOTO MOBEICHUS
B OKpY’Kalollel cpene;

-OLIGHKM  BIUSHHUSA  XMMHYECKOTO
3arpsi3HEHUS] OKpYXKalollleil cpeipl Ha
OpraHM3M 4Ye€JIOBECKAa U JAPYTHUE KHUBBIC

OpraHu3MBbl;
-6e30macHOT0 00pameHust C TOPIOYUMH
u TOKCHUYHBIMHU BCIICCTBAMHU,

nmabopaTOpHEIM 000pyI0BaHUEM;
- MPUTOTOBJICHHSI PACTBOPOB 3aTaHHOM
KOHILEHTpalluh B  OBITY W  Ha

MPOU3BOJICTBE;
- KPUTUYECKOH OLIEHKU JOCTOBEPHOCTH
XUMHYECKOI nadopmauny,

HOCTyHaIOIIICﬁ 13 pa3HbIX UCTOYHUKOB.

-MCTOJIB3YET NPHOOPETCHHBIE 3HAHUS
u YMEHUsA B IPaKTUYECKON
JIEATENBHOCTY M IIOBCEIHEBHOH
KU3HU JUIS:

- O0BSCHEHUSI XUMHUYECKUX SBJICHUH,
MPOUCXOIAINX B TPHUPONE, OBITY U
Ha IIPOU3BOJCTBE;

- OIIpeIeTICHUs BO3MOXKHOCTH
MPOTEKaHUs XUMHUYECKUX
TpeBpAIICHAN B Pa3IMIHBIX
YCIIOBUSIX M OLIEHKH MX TTOCIIECTBHIA;
-3KOJIOTHYECKU TrpaMOTHOTO

MOBE/ICHUS B OKpY>Kalolleil cpene;

-OICHKH  BIUSHHUS  XHUMHUYECKOTO
3arpsI3HEHUsST OKPYKAIOIIeH Cpeabl Ha
OpraHU3M YeJIOBEKa U JIPYTHe KUBBIC

OpPraHu3MBbI;

-6e30macHOro oOpareHus c
TrOprOYNMHA u TOKCHUYHBIMHU
BELLECTBAMU, 1a00paTOPHBIM
000pyI0BaHUEM;

-TIIPUTOTOBJICHUS pacTBOpoB

3aJaHHOI KOHLEHTpAaMH B OBITY U
Ha NPOU3BOJICTBE;

-KPUTUYECKOU OLIEHKU
JIOCTOBEPHOCTH XUMHYECKOI
nHpOpPMALMH, TOCTyHamoomeil  u3
Pa3HBIX HCTOYHHUKOB.

BBITIOJIHEHUS TIPAKTHYESCKUX
3a1aHMil, 1TabOpaTOPHBIX
pab6ot
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