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PabGouast mporpamma ydeOHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), denepaabHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Munnpocsemenuss Poccun ot 18.05.2023 Neo 371(akTyanpHash pemakius), paclopsKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeanun Konnenmuu
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
cpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M NPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HampaBieHun pexomennaiuin»y ot 14 urons 2024 r. Ne 05-1971
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
o0pa3oBaTeNbHOIl MpPOrpaMMbl CPeAHEro MpogecCHOHANBHOIO 00pa3oBaHMs), METOIUKU
npernofaBaHus  00meo0pa3oBaTeIbHON  TUCIUIUIMHBL «XUMHS» U MPUMEpPHOU paboueit
nporpaMMbl  00I1€00pa30BaTeNbHON  JUCHMIUIMHBL  «XUMHUS» U1 [POo(decCHOHANBHBIX
o0pa3oBaTelbHBIX OpraHu3aIii 0J0OOpeHHBIX Ha 3acenanuu [lemarormueckoro copera ®I'bOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocymapcTBeHHOro oopa3oBarensHOro crapaapta (manee — ®I'OC) mo crenmanprOocTH 38.02.07

bankoBckoe Aeno, yTBepkIeHHOro mpukazoM MunnpocsenieHusi Poccun Ne 856 ot 14 Hosi6ps
2023 1.

Opranuzanus-pazpadoruuk:Caakr-IlerepOyprekoe rocyJIapCTBEHHOE OI0KETHOE
npodeccuoHalibHOEe  00pa3zoBaTenibHOe yupexnaeHue «Kostemxk
aBTOMaTU3aluu IIPOU3BOACTBA.

[Iporpammy cocrtaBmia AcadpseBa M.C., mnpenomaBatens CII6 T'BIIOY  «Kommemxk
aBTOMAaTHU3AIMU TIPOU3BOJICTBAY.

[Iporpamma paccmoTpeHa u ojoOpeHa Ha 3acelaHuu pabodeil Tpymmbl, MpPoTOKoN No§
ot 27.04.2026 1.



COOTEPXKXKAHME

1. ITACIIOPT PABOYEM ITPOI'PAMMBI YUEBHO! JIMCLIUTIJIMHBI «XUMUSI»
11.4

1.2. llenu u muaHupyemble pe3ysibTaTbl OCBOCHUS AUCITUTUIMHBI

1.2.1. Lenu qucuMIuiMHbl B COOTBETCTBUU ¢ coaepxkanueM ®OIT COO

4

1.2.2. [Inanupyemble pe3ysIbTaThl OCBOCHUS 00111€00pa30BaTeIbHON YUeOHOM AU CITUTIIIMHBI B

cootBetcTBUU ¢ TpeboBanusimu ®I'OC COO u ®I'OC CI1O

2. COAEPXXAHME YYEBHOH JUCLUATIINHBI «XUMMS»
2.1 O6beM yueOHOI AUCUUIUIMHBL U BUIBI y4eOHOM paboThI

2.2 TemMaTUYECKUH IIJIaH U COJIEPKaHUE YICOHOM TUCIIUTIITAHBI

3. YCJIOBUS PEAJIM3ALIAM ITPOT'PAMMBI YUEBHOM JUCIIUTIMHBI « XUMUS»
3.1 TpebGoBaHUs K MUHUMAIIbHOMY MaTepUAIbHO-TEXHUYECKOMY 00ECIIEYCHHIO

3.2 UndopmarrionHoe obecrieyeHre 00y4eHus

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA VYEBHOU JANCHUIIJINHBI
«XHNMUST»

©

10

14
14

14

15



4
1. TACHIOPT PABOYEM IMPOI'PAMMBI YYEBHOM JJUCHUIIJIUHBI «XUMUS»
MecTo y4eOHOM NTMCHUILUIMHBI B CTPYKTYpe o0pa3oBaresbHoii nporpammbl CIIO

O6meoOpa3oBaTenbHas yueOHas JUCIUTIIMHA « XUMUS» SBJISICTCS 00s13aT€ILHON YacThIO
0011e00pa3oBaTeIbHOTO IUKIA OCHOBHOW 00pa30BaTelbHOW MPOTPAaMMBI B COOTBETCTBUH C
®dI'OC o cnermansaocty 38.02.07 bankoBckoe neno.

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1. leau (CHUIUIMHBI B COOTBETCTBHH € coaepxannem ®OII COO

Copep:xanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha IOCTHKEHUE CIICAYIOIINX LIeTei:

- (QopMmHupoBaHUE CHCTEMBl XMMHYECKUX 3HAHUN Kak BaKHEUIICH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOM JiexaT KIIIOYeBbIe MOHSATHS,
(dbyHIaMeHTalIbHBIC 3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHUE M MOHUMaHUE
CYIITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHUpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB
U XMUMHUYECKHX PEaKIuil, HEOOXOAUMBIX ISl IPUOOPETEHUs YMEHUM OPUEHTUPOBATHCA B MHPE
BEIIECTB U XUMUYECKUX SIBICHUI, UMEIOLINX MECTO B IIPUPOJIC, B IPAKTUUECKON 1 TOBCETHEBHOMN
KU3HH;

- pa3BUTHME YMEHUH M CIOCOOOB JEATENBHOCTH, CBA3aHHBIX C HAOIIOJCHHEM U
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHHs 0011e00pa30BaTe/IbHOI Yy4eOHOH NUCHHUILUIMHBI B COOTBETCTBHH ¢ TPeOOBAHUSIMH
®I'OoC COO u ®1roC C1io

KOII U HAMMCHOBAHHUEC

HJIaHpreMbIe P€3yJabTATbl 0CBOCHHUA THCHMIIMHBI

(hopmupyembIx JIM4HOCTHBIE pe3yabTaThl MeTtanpeameTHbie pe3yJabTaThl IIpenmeTrHbIe pe3yabTaThl
KOMIICTeHI U
OK 01. Bsibupats cnoco6sr | JIP 01. I'paxknanckoe Bocrintanue: oco3Hanns | MP  01. Osnanenwme yruBepcamsHbiMu | ITP 01. ChopMHUpOBaHHOCTH MPEACTABICHUN: O
peLIeHUs 3a7a4 | OOyYalOIIMMHCS CBOMX KOHCTHUTYIHOHHBIX | Y4COHBIMH MO3HABATEJILHBIMHA | XUMHUYECKON COCTaBIITIOIICH
npodeccrnoHaNbHOM IpaB ¥ 00S3aHHOCTEH, YBaKCHUS K 3aKOHY WM | JEHCTBHSMU: 1) 6a30BbIC JIOTHYECKUE | €CTECTBEHHOHAYYHOW KapTHHBI MUpA, PO XHUMHUH B
JEATeIIBHOCTH MIPaBOMOPSIKY; JIEHCTBHS: TIO3HAHWN SIBICHUH TIPHPOABL, B (OPMHUPOBAHUU
HNPUMEHUTEIEHO K | TIpelCTaBIeHUs O COLMAIBHBIX HOPMax M | CaMOCTOATENBHO  (OPMyNMpOBaTh W | MBIIUICHUS U
pa3uYHBIM KOHTEKCTaM; NpaBWJiaX MEXKJINYHOCTHBIX OTHOIIGHHH B | aKTyalM3WpOBaTh NMPOOJIEMy, BCECTOPOHHE | KYJIBTYpbl  JIMYHOCTH, €€  (pyHKIMOHAJIBHOM
OK 02. Hcrons3oBaTh | KOJUIEKTHUBE; ee paccMaTpuBaTh; TpaMOTHOCTH,  HEOOXOAMMOW i1 pelleHus
COBpPEMEHHBIE CpeICTBa | TOTOBHOCTH K COBMECTHOM  TBOPUYECKOW | ONpeNesaTh LeNU AeSTeIbHOCTH, 3a/aBasl | MPaKTHYECKHX 3a/1ad U
TIOKCKa, aHanm3a U | JEATeNIbHOCTH TP CO3JaHWU  YYEOHBIX | MapaMeTpbl M KPUTEPHUH HX JOCTIIKEHHUS, | DKOJIOTHYECKH 00OOCHOBAHHOTO
UHTEpIpETALIH IIPOEKTOB, peIeHnH y4eOHBIX U | COOTHOCUTH pE3yJbTaThl NEATEIBHOCTH C | OTHOIIEHMS K CBOEMY 3JI0POBBIO U
uHpopManuH 1 | TTO3HABAaTEIbHBIX 3azad, BBITIOJTHEHUN | TTOCTAaBJICHHBIMH LEISIMH; TIPUPOJHOI cpene;
HHPOPMALMOHHBIC XUMHUUYECKUX KCIIEPUMEHTOB, ucnonp3oBate npu  ocBoeHuu 3HaHuid | IIP 02. Brnagenue cucreMoil XMMHYECKHUX 3HAHUU,
TEXHOJIOTHH JUI | CHOCOOHOCTM  MOHMMAaThb W INPUHAMATh | MPHEMBI  JIOTHYECKOTO  MBIIUICHHSA - | KOTOpas BKJIIOYACT: OCHOBOMOJATAIOIINE MOHSITHSL
BBITIOJTHEHHS MOTHBBI, HaMEPEHHUS, JIOTUKY W apryMEHTHI | BBIICIATH XapaKTepHBIC NPU3HAKK | (XMMHYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHAast 000J109Ka
npodeccHOHANBHBIX 33/1a4; | APYTUX IIpM AHAIM3€ pAa3NYHBIX BHIOB | MOHSATHH " yCTaHaBJIMBAaTh uX | aroma, s-, P-, d 3JIEKTPOHHBIC OPOHUTAIIN ATOMOB, HOH,
OK 04. DddextuBHO | yIeOHON AEATEIHHOCTH; B3aUMOCBSI3b, UCTIONIB30BaTh | MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIHLHOCTS,
B3aMMO/JICHCTBOBATH u | JIP 02. IlatpuoTmueckoe BOCIUTAHHE: | COOTBETCTBYIOIHE MTOHATHUS JUIA | CTETIEHb OKHCIICHUS,, XHUMHUYECKass CBA3b, MOJIb,
paboTath B KOJJIGKTUBE M | LEHHOCTHOTO OTHOLICHHS K HCTOPUYECKOMY U | OOBSICHEHHs  OTHENbHBIX  (DaKTOB M | MOJISIpHAas Macca, MOJISIPHBIH 00BbEM, YIIIEpOJHBIH
KOMaH/I¢e,; HAayYHOMY HAcJIeIUI0 OTCYECTBEHHON XUMHUH; | SBJICHUH; ckeneT, (YHKIMOHANbHas  TIpyNma,  pajukal,
OK 07. CopeiicTBOoBaTh | YBaXXCHHS K IPOIECCY TBOPYECTBA B 0OJACTH | BHIOMpAaTh OCHOBAaHWS M KPUTEPHHM [UIA | M30MEPHs, H30MEPHI,
COXPAaHEHMIO OKPY’KAIOIIeH | TEOPHH U MPAKTHYECKOTO MPUMEHEHHS XUMHUH, | KIacCU(HUKAIIMKM BEUIECTB M XMMUYECKHX | TOMOJIOTHYECKHIl s, TOMOJOTH,
cpepl, OCO3HAHMA TOTO, YTO JOCTIDKEHHS HAYKH €CTh | PEeaKIuid; YTJIIEBOAOPOMABI, KHUCIOPOA- U
pecypcocOepeskeHuto, pe3ynbTar JUTNTETBHBIX HaOIONICHUH, | yCTaHABIMBAaTh NPHUYMHHO-CIIEJICTBEHHbBIE | a30TcoepiKallne COSANHEHNS,
NPUMEHSATh  3HaHMS 00 | KPONOTJIMBBIX IKCIIEPUMEHTAIIBHBIX MOUCKOB, | CBSI3U MEXIY M3y4acMbIMH SBJICHUSIMU; OMOJIOTMYECKH AaKTHBHBIE BEUIECTBAa (YIJIEBOJIHI,
W3MEHEHHU KJIMMAaTa, | MOCTOSHHOTO TPYAA YYEHBIX U MPAKTHUKOB; CTPOUTH JIOTHYECKHe paccyXIeHHs | JKHPBI, OENKH), MOHOMEp, MHOJUMEp, CTPYKTYpHOE
NPUHOUIEL  OepeXIMBOrO | MHTepeca W II03HABATEIbHBIX MOTHBOB B | (MHAYKTHBHBIC, JIeTlyKTUBHBIE, 10 | 3BEHO,
NpOM3BOJCTBA, 3P(YEKTUBHO | MONyYEHHH ¥ TOCIEAYIOIIEM  aHaJIW3€ | aHAJOTWH), BBISIBISTH 3aKOHOMEPHOCTH U | BBHICOKOMOJIEKYJISIPHBIC COEIMHEHUS,
JIeHCTBOBATH B | MHGOpPMAIMM O TNEPelNOBhIX JOCTMKEHHAX | NPOTHUBOPEYMST B PAacCMaTPUBAGMBIX | KPUCTAJUIMUECKas peIeTKa, THIbl XHUMHUYECKHX
Ype3BBIYAHHBIX CUTYAIUIX COBPEMEHHOW OTEYECTBEHHON XUMMHU; ABJICHUAX, (OPMYTUpPOBATH BBIBOABI U | peakIi (OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC, YK30-
NK 1.1 OcymectBuars | JIP 03. lyxoBHO-HPaBCTBEHHOTO BOCIIUTAHMSA: | 3aKIIFOUCHUS,; u

pac4eTHO-KaccoBoe
0o0cy)KUBaHUE KITMEHTOB;

HPaBCTBEHHOTO CO3HaHMS, 3TUYECKOTO
OBEJICHUS,
crocoOHOCTH OIICHUBATh CUTYyallWH,

NPUMEHSATh B Mpolecce  MO3HaHHSA,
UCTIONIb3yeMble B XMMHH CHMBOJIHYECKHE
(3HAKOBBIC) MOJENH, TPeoOpPa3OBBIBATH

SH/IOTEPMHYECKHE, pEak[uH HOHHOTO OOMeHa),
pacTBop, JIIEKTPOJIUTHI, HE3JIEKTPOJIUTBI,
IEKTPOJIUTHYECKAs
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IIK 1.2. OcymecTBiaTh
Oe3HAIMYHBIE IUIATEXKU C
UCIIOJIB30BaHHEM

pasnuuHbIX (GopM pacueToB

B HallMOHAJIbHOM
WHOCTPaHHOM BaJIOTE.

u

CBSI3aHHBIE C XHMMHUYECKMMH SIBICHHUSMH, H
NIPUHUMATh OCO3HaHHbIE pemeHus,
OpPHEHTHPYSCh Ha MOpPaJbHO-HPAaBCTBEHHHIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBaTh CBOE IIOBEACHHE H
IIOCTYIIKH CBOUX TOBAapUIIEW ¢ MO3ULUN
HPaBCTBEHHBIX U IPAaBOBBIX HOPM U OCO3HAHHE
MOCJIEACTBUH 3THX IOCTYIIKOB;

JIP 04. ®usmueckoe BOCIUTAHUE: TOHUMAHUS
LEHHOCTEeH 3/10poBoTO M Oe3omacHOro o0pasa
KHM3HH, HEOOXOIMMOCTH  OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DM3HMYECKOMY M
MICUXUYECKOMY 3[I0POBbIO;

coOJTo/ieHHs MpaBuII 0e30MacHOro oOparieHus
C BEIECTBAMHU B OBITY, MOBCEJHEBHOM KU3HU
U B TPYAOBOH JNE€ATEIbHOCTH;

ITIOHUMaHHUA IOCHHOCTH paBuil
HWHAWBUAYAJIbHOTO n KOJJICKTHUBHOI'O
0e3011acHOTO IIOBCACHUA B CUTyalusX,

YTPOXKAIOIIUX 30POBBIO M )KU3HH JIFOJICH;
OCO3HAHHMS  IIOCHEICTBUH W HENPHUATHA
BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOT OIS,
HapKOTHKOB, KypeHHUs);

JIP 05. TpynoBoe BOCIIUTaHUE:

KOMMYHHUKaTHBHOMN KOMIIETEHTHOCTHU B
y4eOHO-HCCIIeZIOBATEIbCKOW  JIeSITeNbHOCTH,
OOIIIECTBEHHO  TOJIE3HOW, TBOPYECKOH M

JIPYTUX BUAAX IEATCIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUHU
MPAKTHYECKUX 3aj1a4 COLUANIBHOM
HAMpPaBIeHHOCTH (B paMKax CBOEro Kiacca,
TITKOJIBI )

HHTEpeca K MPAKTHYECKOMY  H3YYEHHIO
npodeccuil pa3IuyHOrO PoJsia, B TOM YHCIIE Ha
OCHOBE MPHUMEHEHHsI MPEIMETHBIX 3HAHHH 110
XMMUH;

YBOKEHUS K Tpyay, JIOAsIM Tpyaa H
pe3yabTataM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY

MOACJIbHBIC IPEACTABICHUA - XUMHUYECKUH

3HaK (CHMBOJI) DJEMEHTa, XUMHYECKas
¢dopmyina, ypaBHEHHE XMMUYECKOH
peakuuu - TpU  pelIeHHH Yy4eOHbBIX
MO3HABATENBHBIX M MPAaKTUYECKUX 3ajad,
TIPUMEHSTH Ha3BaHHEIC MOJICTEHBIC
TIPECTaBICHAS TS BELSIBIICHUS
XapakTepHBIX  IPHU3HAKOB  HM3YYaeMBIX

BEIIIECTB U XUMHUUYECKHX PEAKIIHIA.
2) 6a30BbIC UCCIIEIOBATEILCKHAE ICHCTBHS:
BIIAJICTh OCHOBAMH METOJOB HAy4YHOTO

IIO3HaHUA BCIIICCTB n XUMHYCCKUX
peaKuuii;

(dbopMmynHpoBaTh enu H  3amaud
HCCIIeIOBaHMS, HCIIOB30BAaTh
MOCTABJICHHBIC u CaMOCTOSITEIIFHO

cOpMyIHPOBaHHBIE BONPOCH B KaueCTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JUIS
(OpMHPOBAaHUS THUIOTE3Bl IO TIPOBEPKE

MPaBUIBHOCTH BBICKA3bIBAEMbIX
CYKIECHMUIA;

BIaJeTh HABBIKAMH  CAMOCTOSTEIHLHOTO
TUTAaHUPOBAHUA u MpOBEACHUA
YUYCHUYECCKUX OKCIICPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHsI HaOMIOaTh 3a
X0/I0M npotecca, CaMOCTOSITEIILHO
HPOTHO3UPOBATh ero pe3yJibTar,
(dhopMyIHpOBaTh OO0OOIICHHUSI W BBHIBOIBI
OTHOCHTEIILHO JIOCTOBEPHOCTH

PE3YJbTATOB HCCJICAOBAHUA, COCTABJIATH
00OCHOBaHHBIH OTYET O HpO,I[eJ'IaHHOﬁ

paborte;
mpuoOpeTaTh OIIBIT YYICHUICCKOH
HMCCIIEIOBATEILCKOU " TIPOEKTHOM

ACATCIIBHOCTH, NPOABIIATH CIIOCOOHOCTD U
TOTOBHOCTh K CaMOCTOATCIBHOMY IOHCKY
MCTOIOB PCIICHUA NPAKTHYCCKUX 3ajady,
MMPUMEHCHUTIO Pa3JINIHBIX METOO0B
IIO3HAaHUA.

JUCCOLMAIUs, OKUCITUTEb,
BOCCTAHOBUTEJNIb, CKOPOCTh XHMHUYECKOW peaxIuy,
XUMHUYECKOEe paBHOBECHE),

TEOPUH M 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEIECTB

A.M.bytneposa, Teopus

3JIEKTPOJINTUYECKON TUCCOLMALUH, NEPUOANYECKUI
3akoH J[.11.MeHnneneena,

3aKOH COXPaHEHUS MaCCHI),

3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK XUMHH,
(axkToNIOrMYECKUE CBEICHUSI O CBOWMCTBAX, COCTaBe,
NOJTy4eHHH W Oe30acHOM  MCHOJIb30BAHUU
BAKHEUILINX

HEOPraHUYEeCKHX U OPTraHUYEeCKUX

BEIIIECTB B OBITY U NPaKTHYECKON

JesITeIbHOCTH YEI0BEKa,;

OP 03. ChopMHpOBaHHOCTH YMEHHIA BBISBIATH
XapaKTepHbIE IPU3HAKN U B3aUMOCBSI3b

M3YYCHHBIX TTOHATHH, IPUMEHSTh

COOTBETCTBYIOIINE MOHATHS IIPH

OTIMCaHWH CTPOCHUS U CBOWCTB

HEOPTaHMYECKUX U OPTaHHYCCKIX

BEIIIECTB M UX MPEBPAILCHUH; BBIABIISTH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUH C

TMOHSITHSIMH " MpeCTaBICHUAMHI
€CTECTBEHHOHAYYHBIX NIPEIMETOB;

IIP 04. ChopMUpPOBAHHOCTh YMEHHI HCIIOIH30BAThH
HaMMEHOBAHUS XUMHYECKHIX COEIIMHEHUH
MEXITyHAPOJAHOTO COI03a TEOPETHUECKON

Y TIPUKITATHON XUMHH U TPUBHUAJIbHEIC

Ha3BaHUS BaXHEUIINX BEMICCTB (ITWICH, alleTHJICH,
rmnepud,  QeHon,  (GopManbIernn, — YKCyCcHas
KHCJIOTa, TJIHIWH, YrapHBIH ra3, YIJIEKHCIBIA Tas,
aMMFaK, TalleHas W3BECTh, HETAalleHas W3BECTb,
MMUTHEBAS COJA U APYTHX),

COCTaBIIAITh (bopmyIBI HEOPTraHMYECKIX u
OpPTraHUYECKUX BEIIECTB, YPAaBHEHUS

XAMHYECKUX pPEaKIuid, OOBACHATH MX CMBICT;
ITOJITBEPXK/IATh XapaKTepHbIE XHUMHUECKHE CBOICTBa

JIpYrux
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HHIUBHUYATbHON TPAaeKTOPUU OOpa3oBaHUS,
Oyaymed  mpodeccud M pealU3alUu
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C yYETOM
JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XMMUH, HHTEPECOB U TIOTPeOHOCTEH 00111eCTRa;
JIP 06. Dxonorudeckoe BOCIIUTAHUE:

9KOJIOTMYECKH 11E1eCO00Pa3HOr0 OTHOIICHHS K

NpUpOJIe, KaK MCTOYHUKY CYIIECTBOBAHHS
JKM3HH Ha 3eMIIe;

TTOHMUMAaHMS rJI00aIEHOTO xapakrepa
SKOJIOTHYECKHUX npooiem, BIIASIHUS

SKOHOMHMYECKUX TMPOIECCOB Ha COCTOSHHUE
TIPUPOJIHOM U COLIMAJIBHOU CpeIbl;

0CO3HAaHHI HEOOXOJUMOCTH WCIIOIb30BaHUS
JMOCTHKEHUN XUMUU JJIsl PEIIeHUs] BOTPOCOB
palMOHaIBLHOTO MPUPOAONOIB30BaAHUS;
aKTHBHOTO HETIPUATHS NeHCTBHH,
MPUHOCSALINX BPEJl OKPYKaloleHd NpUupogHON
cpene, YMEHUS MIPOTHO3UPOBATh
HeOIaronpusTHEIC JKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX AEUCTBUN U
MpeIOTBPALIATh UX;

HaITAYAS Pa3BUTOTO 9KOJIOTUYECKOTO
MBIIIJICHUS, 3KOHOFI/I‘I€CKOI>’I KyJ'H)TypI)I, OIIbITa
JIeATEIIbHOCTH IKOJIOTHYECKOH

HaTpaBJIEHHOCTH, YMEHU PYKOBOJICTBOBATHCS
MU B [103HABaTEIbHON, KOMMYHUKATUBHOMN U
COLIIMAIBHOW  TPaKTHKE, CIIOCOOHOCTH H
YMEHHSI aKTHBHO IPOTHBOCTOSTH HIEOJIOTHU
XeMo(poOHH;

JIP 07. lleHHOCTM Hay4yHOIrO IIO3HAHUSA:
c(hopMHpOBaHHOE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTHKH;
MIOHUMaHM CHEeUN(UKH XUMHH Kak HayKH,
OCO3HaHHWA e€e poidu B  (OPMHPOBAHUH
PpaIMoHaIFHOTO HAy9IHOTO MBIIUTCHUS,
CO3MaHUM MEJOCTHOTO TIPEACTaBICHUS 00
OKPY’KaIOIIeM MHpPE KaK O €JMHCTBE IPUPOJIBI

3) paborta ¢ uapopMaruei:
OPHEHTHUPOBATHCS B Pa3IHYHBIX
UCTOYHMKaX  MHpoOpManmuum  (Hay4HO-
MOMyJIApHasl  JIUTEpaTypa XHMHYECKOTO
COZIep)KaHUsl,  CIIPaBOYHBIE  MOCOOMS,
pecypcsl  VHTepHeTa), aHAJIM3HPOBATH
WHPOPMALIUIO PA3NUYHBIX BHIOB U (HopM
NPeNCTaBICHUS, KPUTHYESCKH OLICHUBATH €€
JOCTOBEPHOCTb U HEIIPOTUBOPEYHBOCTD;
(bopMyIMpOBaTE 3ampPOCHl U NPUMEHSTH
pas3MuHbIe METOJIBI NP MOUCKE U 0TOOpE

uHpOpMaIIUH, HEOOXOIUMOM IS
BBITOJIHEHUS YUEOHBIX 3a7a4
OMPEICIICHHOTO THUIIA,

puoOpeTaTh OIIBIT HCIOJIB30BAHUSA

HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHII W pa3NUYHBIX MOUCKOBBIX
CHUCTEM;

CaMOCTOSTENIbHO BBIOMPATH ONTHMAIBHYIO
dbopMmy  mpeacTaBaCHUS — MHPOPMAIMU
(cxemspl, TpaduKH, AMATpaMMEBI, TaOIHUIIEI,
PHUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAYUYHBIH SI3bIK B KA4eCTBE
cpenctBa mpu  paboTe C  XUMHYECKOH

uHpOpMAaIUCi: MIPUMEHSTh
MEXITPEIMETHBIC (pusnueckue u
MaTeMaTHYCCKUE) 3HAKA UM  CHMBOJIBI,

(bopmybl, a00peBHATYPbI, HOMEHKIIATYPY;
HCTIONIb30BATh u peoOpa3oBHIBATH
3HAKOBO-CUMBOJIMUECKHE cpezncTBa
HAarJIsIHOCTH.

MP 02. OsnaneHue yHUBEPCAIbLHBIMU
KOMMYHUKaTHBHBIMH AEHCTBUSIMH:
3amaBaTb ~ BOMPOCHI 1O  CYHIECTBY
00CyXXIaeMOM TEMBI B X0JI€ TUAJIOTA /WU
JUCKYCCHH, BBICKa3bIBaTh uzeu,
dbopMynmupoBaTh  CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHHS
TIpeJI0KEHHOH 3a/1auu;

BEIIECTB COOTBETCTBYIOLIUMHU HKCIIEPUMEHTaMU U
3aMUCSIMH YPaBHEHUH XUMHUUECKUX

peaxkuuii;

P 05. ChopMHUPOBAHHOCTh YMCHUI YCTAHABIMBATH
MIPUHAAJICKHOCTh HM3YYCHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMpeeICHHBIM

KJIaccaM ¥ TPyTIIiaM COeIWHEHHH,

XapaKTepU30BaTh UX COCTAB U BaXKHEHIINE CBOWCTBA;

OTIPEACHATh BHIBI XUMHUYECKUX cBsI3ei
(KoBayieHTHAs1, HOHHAS,

MeTallIndyecKas, BOJIOPOJIHAS), THIIBI
KPHUCTALTHUECKUX peIIeToK BEILECTB;

K1acCU(DUIMPOBATh XUMUYECKUE PEAKIIIH;
ITP 06. BraneHue OCHOBHBIMHM METOJAaMH Hay4HOTO

IIO3HAaHU BCIIICCTB u XUMHNYECCKUX SIBIICHUM
(mabmonenue, U3MepeHue, SKCIIEPUMEHT,
MO/JICITUPOBAHHUE);

OP 07. ChopMHPOBAaHHOCTh YMEHHH NPOBOIHTH
pacdeTsl 0 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM
XUMHUYECKHX

peaKknuil ¢ MCHONB30BaHNUEM (HU3MUYECKUX BEJIMYMNH,
XapaKTEpU3YIOUINX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: MacChI,

obbema (HOpMasbHbBIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIB30BATh CHCTEMHBIC XUMHUYECKHUE
3HAHUS JUIS

NPUHATHS PELICHUH B KOHKPETHBIX

JKU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C BEIIECTBAMHU U
1X IPUMEHEHUEM;

P 08. ChopMupOBaHHOCT YMEHHUH TUIAHUPOBATH U
BBINOJHATH XUMHUUECKUN

9KCTIEPUMEHT (IPEeBpAILCHUS

OPTaHWYECKUX BEIIECTB PU HAarpeBaHWM, OIyUCHHE
STHJICHa W HM3y4YeHHE €ro CBOICTB, KauyeCTBEHHBIE
peaxkuuu Ha

NBICTUABI,  Kpaxmall,  yKCYCHYIO  KHCIIOTY;
JIeHaTypanus OelKOB MpH HarpeBaHWH, IIBETHBIC
peaknuy OETKOB;, TPOBOAWTH PEAKIUH HOHHOTO
o0MeHa, OIPEAeTsITh
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W 4eloBEeKa, B IIO3HAHUM  IPUPOIHBIX
3aKOHOMEPHOCTEH W pEUIeHuH NpodieM
COXpaHEeHMs IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHHU
JUIL  COBPEMEHHOM IMBUIM3allUU: B €€
T'YMaHUCTUYECKON HAIIPABIEHHOCTH U BaKHOU
pOTH B CO3TaHWU HOBOW 0a3bl MaTepHaIbHOMH
KyJNbTYpHl, PEIICHHH TJIOOATBHEIX MpobiIeM

YCTOWYHMBOTO  Pa3BUTHS  YENOBEYECTBA -
CBIPbEBOM, DJHEPreTUYECKOW, MHUIIEBOW U
9KOJIOTUYECKOH Oe30MacHOCTH, B Pa3BUTHH
MEIUIUHEI, obecrieueHnn yCJIOBUHI
yCIEIIHOTO  TpyAa  H 9KOJIOTHYECKU
KOM(OpPTHOH  KHM3HM  KaXIOro  4ieHa
o0111ecTBa;

CCTCCTBCHHO-HaquOﬁ IpaMOTHOCTH:

MOHUMAaHHS CYIIHOCTH METOJOB IO3HAHUS,
UCMONI3yEeMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH  KCIOJB30BaTh  MOJTydYaceMbIe
3HAHMS [UIs aHAU3a U OOBSICHEHUS SBICHHN
OKPYXKAIOIIEro MUPa M MPOUCXO/SIIUX B HEM
W3MEHEHHH, YMEHHs JejaTh OOOCHOBaHHBIC
3aKJIIOYCHHSI Ha OCHOBE HAYYHBIX (DAKTOB W
UMCIONIUXCA JaHHBIX C HEJIbI0 TOJYYCHHUA
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh
XUMHUYECKHE 3HAHUS [Tl PEelieHus: mpoojieM B
PCANbHBIX )KU3HCHHBIX CUTYalluAX;

HHTEpeca K MO3HAHMIO U HCCIE0BATEIbCKOM
JIeSTeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY
00pa3oBaHUI® HM  €caMOOOpa3OBaHHIO, K
AKTHBHOMY T[OJYYEHHIO HOBBIX 3HAHHU MO
XHUMHHU B COOTBETCTBHH C JKHW3HCHHBIMU
MIOTPEOHOCTSAMHU;

HHTEpeca K 0COOCHHOCTSIM TPY/Ia B Pa3THIHBIX
chepax mpodeccnoHaTBEHON EATENHHOCTH.

BBICTYIIATH C npe3eHTauMe171 PE3YJIbTAaTOB

MO3HaBaTeIbHOM JACATCIBbHOCTH,
TOJTYYCHHBIX CaMOCTOATCIIBHO nim
COBMCCTHO co CBCPCTHUKAMU npu

BBINTOJTHEHMH XUMHYECKOTO IKCIIEPUMEHTA,
MIPAaKTHYECKOH PabOThHI MO MCCIECAOBAHUIO
CBOMCTB U3y4aeMbIX BEIIECTB, PEANTN3ANN
y4eOHOro Tmpoekta H (OpMyITHpOBATH
BBIBOJBI MO PE3yIbTaTaM IPOBEAECHHBIX
HCCIECIOBAaHWH  MyTEM  COIJIACOBAHUS
MO3UIMKA B X0o#e 00cykaeHHs ¥ oOMeHa
MHEHUSIMH.

MP 03. OsnageHue yHUBEpCaIbHBIMU
PETYJIATUBHBIMU JIEHCTBUSAMU:
CaMOCTOSATEIBHO TUIAaHUPOBATh u
OCYIIECTBIISATH CBOIO  ITO3HABATEIBHYIO
JEATeNIbHOCTh, ONpeNelsis ee LemH u
3a7a4d, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXO0ANMOCTH KOPPEKTHUPOBATH
NpeajgaraeMplii anropuTM JIEHUCTBUH NpuU
BBIITOJTHEHUH y4eOHBIX u
HCCIIEOBATEeIbCKUX  3ajad, BBIOMPATh
HanOosee 3(PdeKkTuBHbBIA  CMOCOO  HX
pELIeHUs] C YYeTOM TMOJYYECHUsS] HOBBIX
3HAHMH O BEUIECTBAX M XHUMHUYECKUX
peakuusix;

OCYIIECTBIISATh ~ CaMOKOHTPOJb  CBOEH
JeATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha
cynbgat-, kapOoHaT- u

XJIOpU/-aHUOHBI, HAa KaTHOH aMMOHHS;
SKCIEpUMEHTANbHBIE 3aJauH 110

temaM "Metamnsl" u "Hemeramis!") B
COOTBETCTBHHU C IPaBWIAMHU TEXHUKH O€30MAaCHOCTH
mpu oOpamieHNH C BEUIECTBAMU U J1a0OPaTOPHBIM
000pyI0BaHHEM; MIPEACTABIAT pE3yNbTaThI
XMMHYECKOTO HKCIIEPUMEHTa

B (hopMe 3amrcH ypaBHEHHH

COOTBETCTBYIOILINX peakuil u

(opMyIHpPOBaTh BBIBOJIBI HA OCHOBE ATHX
pE3yNbTaTOB;

ITP.09 ChopMHUPOBaHHOCTh YMEHUS

AHAJTM3UPOBATH XUMUYECKYIO

UH(OpMaLHIO, TIOJyYaeMyI0 M3 Pa3HbIX UCTOYHHKOB
(cpenctB maccoBoii nHpopmanuy, cets MHTEpHET M
Apyrue);

OP.10 CdopMupoBaHHOCTE YMEHHH COOIIOIATH
TIPaBHJIa SKOJIOTHYECKH [IEIeCO00Pa3HOT0 OBEACHHS
B OBITY M TPYIOBOH AEATEIHHOCTH B IEISIX
COXPaHEHHMS CBOETO 370POBbS 1

OKpY’Karouleil NpupoaHON Cpebl;

YUNTBIBATh OIMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpraHU3MBI ONIPEIeICHHBIX

BEIIIECTB, IMOHUMAs CMBICI ITOKa3aTeNs IpeaerabHOil
JIOIyCTUMOM KOHLEHTpALUY;

IIP.11 a5 06ydaromuxcst ¢ OrpaHNYEHHBIMU
BO3MOXKHOCTSIMH ~ 3710poBbsi:  COpMHUPOBaHHOCTH
yYMEHHS IPUMEHATH 3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MTO3HAHKS BENIECTB U XUMHUECKHX SIBIICHHH;

pemaThb




2. COAEPXKAHUE YYEBHOU JUCIHUATLIAHBI «XXUMMUSI»

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Odnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPaAMMbI Y4eOHOM TN CIUTIIHHbI 72
BT. U.:
1. OcHoBHOe cojJep:KaHue 68
BT. Y.
TEOPETHYECKOE 00yUCHUE 44
MIPAKTUYECKHUE 3aHATUS 24
2. IpodeccuoHaIbHO-OPHEHTHPOBAHHOE colep:KaHMe (Coiep:KaHue 4
MPUKJIAJTHOTO MOJ1YJIsA)
BT. Y.
TEOPETUYECKOE O0yUEHUE 2
MPAKTUYECKHUE 3aHSTUS 2

ITpomesxyrounas arrecranus B popme qudepeHIIpPOBAaHHOTO 3a4eTa
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2.2 TemaTnuyeckuii IVIaH U coepkaHue y4eOHOM TUCHUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia O0bem yacos, B T.4. dopmupye
pa3/iesioB M TeM (ocHOBHOE€ 1 NIPO(JecCHOHAIBLHO-OPUEHTHPOBAHHOE), TpaxTuy | [podeccion Mble
NpaKTHYeCKUe 3aHATHUS — ATBHO- KOMIIeTeH
Bcero | 3amsaTus | opueHTHpOBa n
HHOE
coJiep>KaHue
1 2 3 4 &) 6
Paznen 1. O01ias u Heopranuvdeckast XuMus
Tema 1.1 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIC NMOHATHS M 3aKOHbI XUMHH. KoluyecTBEHHbIE OTHOIIEHUS B OK 01
MOHSITHUS U xumur. OCHOBHBIC KOJHMYECTBEHHBIC 3aKOHBI B XUMHH W PacdeThl IO 9
3aKOHBI yYpaBHEHUSM XUMHUYECKUX peaKlui
PacuerHble 3a1a9n Ha HAXOXKICHUE MACCOBOM JTOJW XMMHUYECKUX JICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuasa 6 2 0
Iepuoanyeckmii Ilepuoauyecknii 3aKOH M NepUOAMYECKAs] CHCTEeMa XHMHYECKHX OK 01
3aAKOH M CHCTEMA | 5yemenToB JI.M.MenaeiieeBa 2 OK 02
XHMHYCCKHAX CTtpoeHre aTOMOB XHMHUYECKHX JIE€MEHTOB
JJIEMEHTOB OCo0EeHHOCTH CTPOEHHS JIEKTPOHHBIX 000J109€K ATOMOB JIEMEHTOB
A.M.MenneneeBa | gonpmmx nepuoaoB 5
H3meHeHue CBOMCTB COEAMHEHUN XUMUUYECKUX DJIEMEHTOB B MIEPUOAAX U
rpynmax
IIpakTnyeckoe 3ansaTue Nel 5 5
CocTaBieHHUI0 JIEKTPOHHBIX (HOPMYJTT aTOMOB XUMHUUYECKHUX JIEMEHTOB
Tema 1.3 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
Crpoenue OcHOBHBIE CBOIICTBA XMMUYeCKOH cBA3M. KoBanieHTHas CBA3b OK 01
BeLeCTBa Honnast xumu4deckast cBsi3b. Metayumueckas cBs3b. Kpucramnmmueckue 2 OK 02
PEIICeTKH.
Coaeprxanue yueOHOro MaTepuaJa 10 4 0




11

Tema 1.4. Bona. | Boxa, pacTBopsbl. 9 OK 01
PacTBopsbI. MaccoBasi 10151 paCTBOPEHHOI'O BEIIECTBA. OK 02
DJIEKTPOIMTHYEC | [[pakTHYeCKOe 3aHsATHEe Ne2 5 OK 04
Kas [IpuroroBneHnue pacTBopa 3aJJaHHOW KOHICHTPALIUKU OK 07
ARCCOmMHATIHA KucnoTsl, OCHOBaHUS U COJH — JEKTPOIUTHL. JJIeKTPOJIUTHYECKasI 4
aucconuanusa. Peaknum HOHHOro oOMeHa.
IIpakTnyeckoe 3ansaTue Ne 3
CocraBieHue peakiuii MFOHHOro 0OMEHa IyTeM COCTaBJIEHUS MX MOJIHbIX U 2
COKpAIICHHbIX MOHHBIX YPaBHEHUII.
Tema 1.5 Coaep:xxanue yueOHOro MaTepuaJia 16
Kanacenpukanus | Knaccudpukanusi HeopraHudeckux BemecTB. [IpocTeie U ClIOKHBIC OK 01
HEOPraHu4ecKux | BeuiecTBa. OCHOBHBIE KJIACChI CIOXKHBIX BEILECTB (OKCHJIbI, TUIAPOKCHUIbI, 2 OK 02
COCJMHEHHH M UX | KUCIOTHI, conun). Ha3BaHus Heopranndeckux BemiectB. OKCHUIBI,
CBOliCTBa XMMHYECKHE CBOMCTBA, MOJyYECHUE.
Mertanaabl. OO6mue ¢u3Myeckue M XUMHUYECKHE CBOICTBa METaJUIOB.
CrniocoObl monydeHusl. 3HAUEHHE METANIOB M HEMETAJIOB B IPHUPOAE U
KU3HEICATEIIbHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3usi MeTamioB: BHIBI
KOppO3H1H, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH. 2
Hemerannpl. O0mue ¢usznyeckrue U XUMHUYECKUE CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa HemerauioB [V— VII rpynn. Knaccuduxamus u
HOMEHKJIaTypa CO€IMHEHUH HeMeTalsioB. KpyroBopoTbl OHOTeHHBIX
AJIEMEHTOB B PUPOJIE
IIpakTnyeckoe 3ansaTne Ne 4 5
OnpeneneHye CBOMCTB METAJUIOB U HEMETAJLIOB.
XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB
(OKCHIOB, THAPOKCUIOB, KUCIIOT, coyiel U ap.). Okeuabl. 3aKOHOMEPHOCTH B 2
WU3MEHEHHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX
OKCHJIOB U THJIPOKCHJIOB
XuMHYecKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BellecTB.
(OKCHIIOB, THAPOKCHAOB, KHUCIOT, coied u Ap.). ['mapokcuabl. 5

3aKOHOMepHOCTI/I B HU3MEHEHHM CBOICTB MMPOCTBIX BCHICCTB, BOAOPOJHBIX
COGHHH@HHﬁ, BBICHIMX OKCUIOB U THAPOKCHUIOB
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XuMH4YecKHe CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BelleCcTB
(OKCHIOB, TUIPOKCUIOB, KUCIIOT, cosield U ap.). Kuejaorsl. 3akoHOMEpHOCTH

B U3MEHEHUU CBOMCTB HPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHUH, 2
BBICIIMX OKCHJIOB U THAPOKCH/IOB
XumMHu4ecKkHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHMX BellecTB
(OKCHAOB, TMJIPOKCUAOB, KUCIOT, conell u 1p.). Cosim. 3aKOHOMEPHOCTHU B 9
M3MEHEHHUHU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEAUHEHUN, BBICIINX
OKCHJIOB U THJJPOKCHJIOB
IIpakTHyeckoe 3ansaTHE NeS
[IpoBeeHne XUMHUECKUX PEeaKLnii, XapaKTepU3YIOIIHUX CBOICTBA 2
HEOpPraHMYECKUX BEILECTB
Tema 1.6 Coaep:xanue yueOHOro MaTepuaJia 6
Xumuyeckue Kunaccnpukanusi XMMHYECKHX PpeakuMid. YpaBHEHUS  OKHCIICHHUSA- 2 OK 01
peakuun BoccraHoBJIeHUs. CteneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTENb.
IIpakTuyeckoe 3ansaTue Ne 6
CocraBienue YPaBHeHHil OKHCJIMTEIbHO-BOCCTAHOBUTEJIbHBIX 2
peaKknui, OIpENeICHUE OKHUCIUTENS W BOCCTAHOBUTENS, OIPEAEICHUE
CTENEeHEW OKUCIIEHUSI SJIEMEHTOB.
IIpakTnyeckoe 3ansaTue Ne 7
Onpenenenne CKOPOCTH XUMHYECKUX PeaKIuii, CMellleHUs] PABHOBECHSI. 2
@DakKTopsbl, BAUIOIINE HA CKOPOCTh XUMUYECKOH peakuun. OOpaTuMocTh
peakuyil. XMMHUYECKOE paBHOBECHE.
Pasnen 2. Oprannyeckasi XumMmusi
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 6
OcHoBHBIC IIpeamer opraHn4ecKoi XUMHH. OK 01
NOHATHS OcHoOBHbBIE T10JI0KeHUS TEOPUU XUMHUYECKOT0 CTPOEHUSI. 2
oprann4yeckou | M3omepsl. Buasl nzomepun.
XUMHUH Oco0eHHOCTH COCTABJICHHSI HA3BAHUI OPraHMYeCKUX COCAUHEHHUM 2
IIpakTHyeckoe 3anaTHE Ne§
CocraBieHne CTPYKTYPHBIX (POPMYIT H30MEPOB 2
Tema 2.2. Coaep:xaHue yueOHOIro MaTepuaJia 18
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CaoiicTBa
OpPraHuYecKux
BeleCTB

[IpenenbHble yrieBoaopoabl. Akanbl. HenpenenbHblie yriaeBo10poabl.
Aukenbl. Pu3nueckue CBONCTBA
XHUMHUYECKUE CBOMCTBA U nosrydeHue. [lpumenenue

Ankunbl. JlueHoBbIe yrijieBoaopo/abl. ben3ol.
N3omepus. HomeHnknarypa. XuMudeckue CBOMCTBA.

IIpakTuyeckoe 3ansaTue Ne 9
CpaBHeHME CBOMCTB MPEJIETbHbBIX U HEMIPEACIbHBIX YTIIEBOIOPOIOB.

OK 01
OK 02
OK 04

IIpakTnyeckoe 3ansiTue Ne 10
Pemenue 3a1a4 Ha BBIBOJ (hOPMYJT YTIIEBOJOPOIOB.

CriupTsl, K1accupuKaiys, HOMEHKIATypa, pusmueckue cBoiictBa. Pemenne
3a/1ay.

XHUMUYECKUE CBOMCTBA CIUPTOB. [[pumenenune

AJibieru/ibl U KEeTOHBI.

Crpoenune. XUMHUYECKHE CBONCTBA

Kap6oHoBble KHCJI0TBHI. XMMUYECKUE CBOWCTBA.

Caoxuble 3¢gupsbl.

IIpakTnyeckoe 3anaTue Nell
OnpeneneHre CBOMCTB KApOOHOBBIX KUCIIOT

OK 01
OK 02
OK 04

Amunbl. Knaccugukaius, HOMEHKIaTypa. AMHHOKHCJIOTBI. XUMUYECKHE
coiictBa. beaku. Ctpykrypa. CBolicTBa

IMpakTuyeckoe 3ansaTue Ne 12

CocraBiieHue ypaBHeHMiIi XMMHYECKHX PpeaklUuil ¢ y4dacTuem
OPraHMYecKMX BeleCTB Ha OCHOBAHUU UX COCTaBa U CTPOCHHUS.
buooprannueckue coenunenus. IlpumeHeHne u OHOJOrHMYECKas pOJIb
yrieBo1oB. OKHCIEHUE YIIIEBOJOB — UCTOYHUK HEPTUU KUBBIX OPraHU3MOB.
Ob6nactn mnpuMeHeHUs aMHMHOKHUCIOT. llpeBpamieHus OenKkoB MNHUIIM B
opranusMme. buonornueckue ¢ynkuumu OenkoB. buonornyeckue (yHKIMH
KUpoB. Ponb opraHnueckod XUMHM B pEUIEHHH MpoOJjeM MHILEBOM
0e30macHOCTH

OK 01
OK 02
OK 04

Pa3nes 3. Xumusi B ObITY M IPOU3BOACTBEHHOM IeATEJIbHO

CTH YeJI0OBCKA

Tema 3.1 Xumus
B ObITY H

IIpodeccnona/ibHO-OPHEHTUPOBAHHOE  CO/AEPIKAHME yueOHOro

4

Marepuaja
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npousBoacTBeHH | HoBellme J0CTHKEHUs] XUMHYECKON HAYKH M XMMHUYECKOM OK 01
0il 1eATEeJbHOCTH | TeXHOJIOTMHU. Pos1b XMMHUHM B 00ecrie4yeHMH IKOHOMHYECKOM OK 02
YeJI0BeKa 0e3onacHocTH. [IpaBuna noucka u aHajin3a XMMUYECKON MH(POpMaALUHU U3 2 OK 04
Pa3IMYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTeparypa, CpeJcTBa OK 07
MaccoBoi uHpopmanuu, cetb MHTEpHET) K 1.1.
IIpakTnyeckoe 3ansaTue Ne 13 [IK 1.2.

Amnanu3 cocTaBa IEpBBIX MOHET U CIu1aBoB. Omnpenenenue cnoco00B OUUCTKU 2 2

MOHET OT KOPPO3UH B HAILIE BpEMsl.
JAudpepeHnpoBaHHbIN 3a4eT 2
Bcero 72 26
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3. YCJIOBUSA PEAJ/IM3BAIIAA TPOT'PAMMBI YUEBHOM JUCIHHUITJINHBI
«XHUMMUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus yaeOHON AMCHUIUIMHBI TPEOYeT HANUYHS y4eOHOTro KabuHeTa XuMHH.

OO6opyznoBanue y4eOHOro KaOMHETa: OCaJOYHbIE MECTa IO KOJIMYECTBY 00YUYarOIIUXCS;
pabouee MECTO IpernoiaBares, 10CKa.

Texnndeckue cpeacTBa 0OyueHHs: KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM
o0ecrieyeHrneM, SKpaH, MyJIbTHMEIHAIPOSKTOP.

3.2 UudopmannonHoe odecrneyeHue 00yueHus

OcHoBHasi IuTEparypa
1. Pym3utuc, I'.E. Xumus. ba3osiit ypoens : Yueonuk / I'.E. Pym3utuc, ®@.I". ®enpaman —
Mockga : [Ipocsemenune, 2025. — 336 c¢. — ISBN 978-5-09-124954-5.— URL:
https://book.ru/book/957973
2. Panmenxuii, A.M. Xumus. bazoBsiii ypoBeHb. TpeHUPOBOUHBIC M TPOBEPOYHBIE PAOOTHI :
Yyeobnoe mocodbue / A.M. Panenkuit — Mocksa : [Ipocsemenue, 2025. — 80 ¢. — ISBN 978-5-
09-124962-0. — URL.: https://book.ru/book/957994

JlonoJiHUTeIbHbIe HCTOYHUKHU
1. Xumus. 10 xnacc. ba3osblit yposens : YueOnuk / B.B. Epemun, H.E. Ky3pmenxo, B.1.
Tepenun [u ap.]; moxa. pen. B.B. Jlyauan — Mocksa : [IpocBemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysnenosa, H.E.. Xumust. ba3zossrit yposens. 11 knace : Yueonuk / H.E. Ky3nenosa, A.H.
JI€BkuH, M. A. [llatanoB — Mockaa : [IpocBemenne, 2022. — 242 c¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
3. Pymsutuc, I'.E.. Xumus. 11 knacc. ba3osebiit ypoBens : YueOnuk / I'.E. Pynsurtuc, ©.I'.
®enpaman — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL:
https://book.ru/book/952221
4. IMa6puensu, O.C.. Xumus. 10 kinacc. ba3osiit yposens : Yueonuk / O.C. ['abpuernsi,
N.I". Octpoymos, C.A. CiagkoB — Mocksa : [Ipocsemienue, 2023. — 128 ¢. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
S. I"abpuensn, O.C.. Xumus. 11 knacc. bazoBslit ypoBens : YueOnuk / O.C. 'abpuernsH,
N.I". Octpoymos, C.A. CagkoB — Mocksa : [IpocBemnienne, 2023. — 128 c¢. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNurepHer-pecypcnl

1. Poccuiickoe odpazoBanue — denepanbHbiii mopTan - http://www.edu.ru

2. Enunast  xomnmekuust  1udpoBbix  oOpa3oBatenbHbIX — pecypcoB-  http://school-
collection.edu.ru YuuBepcanbHas sHipkioneaus - http://www.krugosvet.ru

3. DnekTpoHHas OubaroTeka mo xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

4. [Toaroroska k EI'D mo xumuwu -http://chemistry.ru/


https://book.ru/book/957973
https://book.ru/book/957973
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCIUAIIJIMHBI « XUMMUS»

KonTpoa, u ouneHka

pE3yNbTaTOB

OCBOCHU

IpenoaaBaTesieM B IPOIEcCce IPOBEACHUS 3aHATUH.
OneHka JuuYHOCMHBIX PE3YJIbTATOB O0O0ECIIEUMBACTCS B XOJIe€ pealld3allMd BCeX
KOMITOHEHTOB 00pa30BaTeIbHOI0 MPOLecca, BKI0Yas BHEYPOUHYIO ACSITEIBHOCTD.
OneHka AOCTH)XCHUS MemanpeoMemHublX Pe3ylibTaToB MPOBOJUTHCS B XO/€ TEKYyIIeH U
MPOMEKYTOUHOM arrectanuu. OUEeHUBAETCs JOCTUKEHUE KOMMYHUKATUBHBIX U PETYISITUBHBIX
JNeiCTBUIl (HABBIKM COTPYAHMYECTBA, CAMOOPraHU3AllUM, CAMOCTOATEIBHOCTH OLIEHWBAaHUS

CUTyalldd W TPUHATUS PEIICHHS,
JIEATEITLHOCTH ).

JUCHUITIIMHBI

OCYIICCTBIIACTCA

CaMOCTOSITEILHOCTH ~ MH()OPMAIIMOHHO-TT03HABATEIILHON

O0beKT KOHTpOJISA

(I)OPMLI U ME€TObI

CHMBOJIUKOM;

€ YyueToM KOHTPOJISA M OLlEHKH
IIpeameTHbIE pe3ybTATHI
npogeccnoHaIbHO pe3yabTaToB
il HANPaBJIEHHOCTH o0yueHust
ITP 01. CopmuposannocTs npeacrasienui | OK 01,02,04, 07 VYcrHbll
0 MecTe XuMmHH B coBpemeHHou Haywno# | [TK 1.1.TIK 1.2. MUCbMEHHBINA OMPOC
KapTUHE MUpa; NMOHUMAHUE POJIM XUMHUHU B JuddepeHnnpoBaHHO
dbopMupoBaHUU Kpyrosopa u 1 3a4er
(YHKIMOHATIBLHOM TI'PaMOTHOCTH 4EJIOBEKa
JUISI pEIICHUS TPAKTHYECKHX 3a]1a4;
IIP 02. Brnamenme ocHoBonoaararonumu | OK 01,02,04, 07 VY CTHBIN U
XUMUYECKUMH  MOHATHAMH,  Teopusmu, | [TK 1.1. I[TIK 1.2. MUCbMEHHBINA ONPOC
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepeHnnpoBaHHO
MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEHN U 1 3a4er

ITP 03. CdopMHPOBaHHOCTH
BBISIBIISITD

XapaKkTepHble TPU3HAKM M  B3aUMOCBS3b
M3YYEHHBIX NOHITUH, IPUMEHSATh
COOTBETCTBYIOIIME IOHATUS NPU ONHMCAHUU
CTPOCHUS U CBOWMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB U UX NPEBPALLEHUM;
BBISIBIISITD

B3aMMOCBA3b  XMMMUYECKHX 3HAaHUH ¢
MNOHSTUSIMU U TIPEJICTABICHUSIMU IPYTHX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;

YMEHUI

OK 01,02,04, 07
K 1.1.TIK 1.2.

[IpakTnyeckue paboThI
HuddepenunpoBaHHo
1 3a4er

I[P 04. CdopMUPOBaHHOCTH
MCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHX COETUHEHUM
MEKIYHApPOJHOIO COK3a TEOPETUYECKOH H
MPUKIIATHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB

COCTaBIATh GOPMYJIbI HEOPTAaHUYECKUX U
OpraHMYECKHUX BELIECTB, COCTaBIIATh
ypaBHEHUS

XUMHUYECKHX peaKIyii, 00bSICHATh UX CMBICI;
MOJITBEPK/IaTh XapaKTEPHbIE

XUMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U

yYMEHUHN

0K 01,02,04, 07
MK 1.1. [IK 1.2.

TecroBble 3agaHus
JuddepenunpoBaHHo
U 3a4eT




17

3aIUCSMU YPABHEHUN XUMUYECKUX
peaKIuii;

I[P 05. CdopMUPOBaHHOCTH
YCTaHaBJIMBATh IIPUHAJIEKHOCTh
M3yYECHHBIX HEOPTraHUYECKUX U
OpraHWYECKUX BEUIECTB K ONpPEIEICHHBIM
KJIaccaM U IpyIIaM COEAUHECHU,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOICTBA; OIPEIEIATh BUIAbI XUMUYECKUX
CBSI3€H, THUI KPUCTALIMYECKHUX PEHIETOK
BEIECTB; KJIACCU(DUIIMPOBATh XUMUYCCKHE
peakuuy;

yMEHUHI

0K 01,02,04, 07
MK 1.1. [IK 1.2.

TecroBble 3a0aHUs
HuddepenumrpoBanHo
U 3a4eT

[IP 06. Bnagenue OCHOBHBIMA METOIAMU

0K 01,02,04, 07

[IpakTnueckue padboThI

Hay4HOTO 1Mo3HaHus BemecTB 1 xumudeckux | [1IK 1.1. I[TIK 1.2. HuddepenumrpoBanno
SBIICHUH (HaOII0/1eHHE, i 3aueT

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

I1P.07 CdopmupoBaHHOCTH ymenuit | OK 01,02,04, 07 Pemenue

npoBoAuTh  pacuetsl 1o  xumuueckuMm | ITIK 1.1. TIK 1.2. CUTYallMOHHBIX 3334
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX; HuddepenunpoBaHHO
UCII0JIb30BaTh 1 3auer

CUCTEMHBIC  XUMHUYECKME 3HAHMUA Ul
IIPUHATUS PELICHUN B KOHKPETHBIX
JKU3HCHHBIX  CUTyalUsX, CBA3aHHBIX C
BEILIECTBAMU M UX IPUMEHEHUEM;

I1P.08 c(hOpMUPOBAHHOCTH ymenuii | OK 01,02,04, 07 [IpakTuueckue paboTh
IJIAHUPOBATH U BBITOIHATh XUMUYECKHUI MK 1.1. TIK 1.2. JuddepeHnnpoBaHHO
9KCIIEPUMEHT 1 3a4eT

I1P.09 c(hOopMUPOBAHHOCTH ymenust | OK 01,02,04, 07 Pabota c Tabnuniamu u
aHaJTM3UPOBaTh XUMHUECKy0 nHpopmanmio, | IIK 1.1. TTK 1.2. UHTEPHET-
MOJIy4aeMyI0 U3 Pa3HbIX HMCTOYHUKAMHU
HCTOYHUKOB (CPEACTB MacCOBOU JuddepeHurpoBaHHO
uH(popmanuu, cetb UHTEpHET U Apyrue); i 3a4er

ITP  10. CdopmupoBanHocts  ymenwmii | OK 01,02,04, 07 YCTHBIN U

coOiroaaTh IpaBuia skonornuecku | IIK 1.1, TIK 1.2. MMACbMEHHBIA OIIPOC
1es1eco00pa3HOro IMoBeIeHUs] B OBITY H JuddepeHurpoBanHO
TPYIOBOM NEeATEIIbHOCTU B LeJsx i 3a4er

COXpaHEHHUs CBOETO 310pOBbS u

OKPY’KaroIllel MPUPOTHON CPENbL;

YUNTBHIBaThb ONACHOCTh BO3ACHCTBHS Ha

JKUBbIE OpraHU3Mbl OIIPEIETIEHHBIX

BEUIECTB, IIOHMMas CMBICI IIOKa3aTess

MPEJEIBbHON TONYCTUMON KOHIIEHTPALUH;

I1P.11. Jlst o0yJarmuxcs c | OK 01,02,04, 07 YCTHBIN B
OIPaHUYECHHBIMU K 1.1.TIK 1.2. MMACBMEHHBIA OIIPOC
BO3MO>KHOCTSIMU 3J10pOBBS: JuddepeHunpoBanHO
c(OpMUPOBAHHOCTh ~ YMEHMSI  IPUMEHSATH i 3auer

3HAHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOHAX
IIO3HAaHUA BENICCTB U XUMHNYCCKUX ﬂBJ’ICHHﬁ;




