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PabGouast mporpamma ydeOHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munmnpocsemenuss Poccun Ne 413 or 17.05.2012 (akrtyanbHas pemakmms), deaepanbHOM
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 (akTyanbHas penakius), paclopsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmnuu
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111ero 00pa3oBaHus»; NUchMa JlernapraMeHnTa rocy1apcTBeHHON MOJMTUKH B cdepe
CpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HampaBieHun pexomennaiuii»y ot 14 utons 2024 r. Ne 05-1971
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MpPOrpaMMbl CPEAHEro MPOQPEeCcCHOHANIBHOIO OOpa30BaHMsI), METOAUKHU
npernofaBaHus  00meo0pa3oBaTeIbHON  TUCIUIUIMHBL «XUMHS» U MPUMEpPHOU paboueit
nporpaMMbl  00I1€00pa30BaTeNbHON  JUCHMIUIMHBL  «XUMHUS» U1 [POo(decCHOHANBHBIX
00pa30BaTe/IbHBIX OpraHU3aliil yTBEPKICHHBIX Ha 3aceqaHnuu CoBeTa 110 OLIEHKE COEP KaHUs U
KayecTBa MPUMEPHBIX pabouux MporpaMm 00111e00pa30BaTENbHOTO U COLIMATbHO-TYMaHUTAPHOTO
IUKJIOB cpenHero npodeccnonanbHoro oopasosanus ®I'BOY JII1O UPIIO, npotokon Ne 14 ot
30.11.2022 r., ®eaepanbHOro roCcy1apcTBEHHOT0 o0pa3oBarensHOro cranaapra (naitee — ®I'OC)
no crneuuanbHoctH 27.02.04 «ABTOMAaTHYECKHE  CHUCTEMBI YIPABICHUS», YTBEPKIACHHOTO
npukazoM MunmnpocsemieHus: Poccun Ne 633 ot 29 urons 2022 r.

Opranuzanus-pazpadotunk:Cankr-IletepOyprekoe rocy/1apCTBEHHOE OIOIKETHOE
npodeccuoHambHOe 00Opa3zoBaTenbHOE yupexnaeHue «Kommemxk
AaBTOMATHU3AIMH [TPOU3BOJICTBAY.

[Iporpammy coctraBuna AcadpoeBa M.C., mpenomaBatens CII6 I'BIIOY  «Komnemx
aBTOMATHU3aIluU TIPOU3BOICTBAY.

[lporpamma paccMoTpeHa © Of00OpeHa Ha 3acelaHuu padoueil rpymmbl, MpoTokon Nel
ot 26.08.2024 .
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1. TACHIOPT PABOYEM IMPOI'PAMMbBI YYEBHOM JIJUCHUIIJIUHBI «XUMUS»
1.1. MecTo yueOHOI TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO# nporpammbl CITIO

OoOmieoOpa3oBartenbHast yueOHast TUCIUILTHHA « XUMHS» SBISIETCST 0053aTEbHON YacThIO
00111€00pa30BaTENILHOTO IIUKJIa OCHOBHOH 00pa3oBaTeNbHOW IMPOrpaMMbl B COOTBETCTBUHU C
®I'OC no cnermanbHocTH 27.02.04 «ABTOMAaTHYECKUE CUCTEMBI YIIPABICHUSY.

1.2. lleau 1 nJIaHUpyeMble Pe3yabTAThl 0CBOCHUSA IUCIUTIIUHbBI
1.2.1. leau (CHUIUIMHBI B COOTBETCTBHH € coaepxannem ®OII COO

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

- QopmupoBaHUE CHCTEMBl XMMHYECKUX 3HAHUN Kak BaKHEUIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOMl JIeKaT KIIOYEBbIE TOHATUS,
(dbyHIaMeHTalIbHBIC 3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHUE M MOHUMaHUE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHUpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEILIECTB
U XMUMHUYECKHX PEaKIuil, HEOOXOAUMBIX ISl IPUOOPETEHUs YMEHUM OPUEHTUPOBATHCA B MHPE
BEIIECTB U XUMUYECKUX SIBJICHHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON 1 MTOBCEIHEBHOM
KU3HH;

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



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTeIbHOI Y4eOHOH JUCHUIUIMHBI B COOTBETCTBHMU ¢ TPeOOBaHUSIMH
®I'OoC COO u ®1roC C1io

KOII U HAMMCHOBAHHUEC

HJIaHpreMbIe P€3yJabTATbl 0CBOCHHUA THCHMIIMHBI

(hopmupyembIx JIuuHOCTHBIE Pe3yabTaThl MertanpeameTHbie pe3yabTaThI IIpenmeTrHbIe pe3yabTaThI
KOMIICTeHI U
OK 01. Bsibupats cnoco6sr | JIP 01. I'paxknanckoe Bocrintanue: oco3Hanus | MP  01. Osnanenme yruBepcambHbiME | ITP 01. ChopMHUpOBaHHOCTH MPEACTABICHUN: O
peLIeHUs 3a7a4 | OOyYalOIIMMHCS CBOMX KOHCTHUTYIMOHHBIX | Y9COHBIMH MO3HABATEJILHBIMHA | XUMHUYECKON COCTaBIITIOIICH
npodeccrnoHaNbHOM IpaB ¥ 00S3aHHOCTEH, YBaKCHUS K 3aKOHY WM | JEHCTBHSMU: 1) 6a30BbIC JIOTHYECKUE | €CTECTBEHHOHAYYHOW KapTHHBI MUpA, POJIM XHMUH B
JEATeIIBHOCTH MIPaBOMOPSIKY; JIEHCTBHS: TIO3HAHWN SIBICHUH TIPHPOABL, B (OPMHUPOBAHUU
HNPUMEHUTEIEHO K | TIpelCTaBIeHUs O COLMAIBHBIX HOPMax M | CaMOCTOATENBHO  (OPMyNMpOBaTh W | MBILUICHUS 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 | ONpeNeNaTh LEeNU AeSITeIbHOCTH, 3ajaBas | MPaKTHYECKHX 3a/1ad U
TIOKCKa, aHanm3a U | JEATeNIbHOCTH TP CO3JJaHMU  YYEOHBIX | MapaMeTpbl M KPUTEPHUH HMX JOCTIIKEHHUS, | DKOJIOTHYECKH 00OOCHOBAHHOTO
UHTEpIpETALIH MIPOCKTOB, peueHuu y4eOHBIX U | COOTHOCUTH pE3yJbTaThl NEATEIBHOCTH C | OTHOIIEHMS K CBOEMY 3JI0POBBIO U
uHpopManuH 1 | TTO3HABaTENbHBIX 3azad, BBITIOJTHEHUN | TTOCTAaBJICHHBIMH LEISIMH; TIPUPOJHOI cpene;
HHPOPMALMOHHBIC XUMHUUYECKUX KCIIEPUMEHTOB, ucnonp3oBate npu  ocBoeHuu 3HaHui | IIP 02. Brnagenue cucreMoill XMMHUYECKHUX 3HAHMH,
TEXHOJIOTHH JUI | CHOCOOHOCTM  TMOHMMAaThb W INPUHAMATh | MPHEMBI  JIOTHYECKOTO  MBIIUICHHS - | KOTOpas BKJIIOYACT: OCHOBOMOJATAIOIINE MOHITHS
BBITIOJTHEHHS MOTHBBI, HaMEPEHHUS, JIOTUKY W apryMEHTHI | BBIICIATH XapaKTepHBIC NPU3HAKK | (XMMHYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHAast 000J109Ka
npodeccHOHANBHBIX 3a/1a4; | APYTMX IIpM AHAIM3€ pAa3MYHBIX 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 | JP 02. IlatpuoTmueckoe BOCIUTaHHE: | COOTBETCTBYIOIHE MIOHATHUS JUISL | CTETIeHb OKHCIJICHHs, XHMUYecKas CBsI3b, MOJb,
paboTath B KOJJIGKTUBE M | EHHOCTHOTO OTHOLICHHS K HCTOPUYECKOMY U | OOBSICHEHHS  OTHENbHBIX  (DAaKTOB M | MOJISIpHAas Macca, MOJSIPHBIH 00BbEM, YIIIEpOJHBIH
KOMaH/I¢e,; HAayYHOMY HAcJIeIUI0 OTCYECTBEHHON XUMHUH; | SBJICHUH; ckener, (QYHKIMOHAIbHAas  TpyMNa,  pajuKall,
OK 07. CopeiicTBOoBaTh | YBaXXCHHS K IPOIECCY TBOPYECTBA B 0OJACTH | BHIOMpAaTh OCHOBAaHWS M KPUTEPHHM [UIA | M30MEPHs, H30MEPHI,
COXpaHEHMIO OKpPYXKalollleil | TEOPHH M MPAKTUUECKOTO IPUMEHEHUSI XUMHUH, | KIacCU(PUKaMKM BEIIECTB U XUMHUYECKUX | TOMOJOTHYECKHH Psijl, TOMOJIOTH,
cpepl, OCO3HAHMA TOTO, YTO JOCTIDKEHHS HAYKH €CTh | PEeaKIuid; YTJIIEBOAOPOMABI, KHUCIOPOA- U
pecypcocOepeskeHuto, pe3ynbTar JUTNTETBHBIX HaOIONICHUH, | yCTaHABIMBAaTh NPHUYMHHO-CIIEJICTBEHHbBIE | a30TcoepiKallne COSANHEHNS,
NPUMEHSATh  3HaHMS 00 | KPONOTJIMBBIX HKCIIEPUMEHTAIIBHBIX ITOWUCKOB, | CBSI3U MEXXIY M3Y4acMbIMH SIBICHUSIMH; OMOJIOTMYECKH AaKTHBHBIE BEUIECTBAa (YIJIEBOJIHI,
W3MEHEHHU KJIMMaTa, | MTOCTOSHHOTO TPYZA YUEHBIX U IIPAKTUKOB; CTPOUTH JIOTHYECKHe paccyXIeHHs | JKHPBI, OENKH), MOHOMEp, MHOJUMEp, CTPYKTypHOE
NPUHOUIEL  OepeXIMBOrO | MHTepeca W II03HABATEIbHBIX MOTHBOB B | (MHAYKTHBHBIC, JeTyKTUBHBIE, 1O | 3BEHO,
NpOM3BOJCTBA, 3P(YEKTUBHO | MONyYEHHH ¥ TOCIEAYIOIIEM  aHaJIW3€ | aHAJOTWH), BBISIBISTH 3aKOHOMEPHOCTH U | BBHICOKOMOJIEKYJISIPHBIC COEIMHEHUS,
JIeWCTBOBATh B | MHpOpPMAIMM O TEPelNOBbIX JOCTMIKEHHAX | NPOTHUBOPEYUS] B PAacCMaTPUBAGMBIX | KPUCTAJUIMYECKas pelIeTKa, THIbl XHUMHUYECKHX

YpEe3BBIYANHBIX CUTYAIHSIX
MK 1.1. [IpoBoauth aHamu3
TEXHOJIOTHYECKUX OCPAIlHii
MPOU3BOJICTBA u
pa3pabaTeIBaTh

COBPEMEHHOM 0TEUE€CTBEHHOW XUMMUH;
JIP 03. JIyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:

HPaBCTBEHHOTO CO3HaHMS, 3TUYECKOTO
OBEJICHUS,
crocoOHOCTH OIICHUBATh CUTYAIWH,

SBJICHUSIX, (OPMYJIUPOBATh BBIBOJABI U
3aKJFOUYCHUS;

NPUMEHSATh B Mpolecce  MO3HaHHSA,
UCTIONIb3yeMble B XMMHH CHMBOJIHYECKHE
(3HAKOBBIE) MOJENH, TIPEoOpPa3OBBIBATH

peaknuii (OKHCIUTENbHO-BOCCTAHOBUTENBHEIE, JK30-
u

SH/IOTEPMHYECKHE, pEak[uH HOHHOTO OOMeHa),
pacTBop, JIIEKTPOJIUTHI, HE3JIEKTPOJIUTBI,
IEKTPOJIUTHYECKAs
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HpeII0KEHHS o
aBTOMAaTH3alUuU
MPOU3BOJICTBEHHBIX
IPOIIECCOB.

IIK 1.3 Pa3pabatbiBath
TEXHUYECKYIO
JOKYMEHTALHIO 110
9KCIUTyaTallid U PEMOHTY
3JIEKTPOHHOT'O
000pyIOBaHUS H CHCTEM
ABTOMATHYECKOTO
yIIpaBJIEHUsA
TCXHOJIOTHYCCKNMU
nporieccamMu, 6e30IacHOMY
BEJICHHIO pabOT NpH UX
0o0cmy>KUBaHUU.

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

TOTOBHOCTH OILICHMBaTh CBOE IIOBEACHHE H
NIOCTYIIKH CBOMX TOBApUILNEH C MO3ULMH
HPaBCTBEHHBIX U IPAaBOBBIX HOPM U OCO3HAHHE
MOCJIEAACTBUH 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 0e30MmacHoro oOparieHus
C BEUIECTBAMH B OBITY, IOBCEJHEBHON >KH3HU
U B TPYAOBOH JNE€ATEIbHOCTH;

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

YTPOXKAIOIIUX 30POBBIO M )KU3HH JIFOJICH;
OCO3HAHHMS  IIOCHEICTBUH W HETIPHUATHA
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 y4YacTHE B PEIICHUU
MPAKTHYECKUX 3aj1a4 COLUANIBHOM
HAMpaBIeHHOCTH (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
pe3yabTaTtaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K  OCO3HaHHOMY  BBIOOPY

MOACJIbHBIC IPEACTABICHUA - XUMUYECKUH

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

BEIIECTB U XUMHUUECKHUX PEAKI[HA.
2) 6a30BbIC UCCIIEIOBATEILCKHAE ICHCTBHS:
BIIAJICTh OCHOBAMH METOJOB HAy4YHOTO

IIO3HaHUA BCIIICCTB n XUMHYCCKUX
peaKuuii;

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

cOpMyIHPOBaHHBIE BONPOCH B KaueCTBE
WHCTPYMEHTa IIO3HAHUS W OCHOBBI [UIS
(OpMHPOBAaHUS THUIOTE3Bl IO TIPOBEPKE

MPaBUIBHOCTH BBICKA3bIBAEMbIX
CYKIECHMUIA;

BIaJeTh HABBIKAMH  CAMOCTOSTEIHLHOTO
TUTAaHUPOBAHUA u MpOBEACHUA
YUYCHUYECCKUX OKCIICPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHs HaOII0aTh 32
X0/I0M npotecca, CaMOCTOSITEIILHO
HPOTHO3UPOBATH ero pe3yJnbTar,
(dhopMyIHpOBaTh OO0OOIICHHUSI W BBHIBOIBI
OTHOCHTEIILHO JIOCTOBEPHOCTH

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

paborte;
mpuoOpeTaTh OIIBIT YYICHUICCKOH
HMCCIIEIOBATEILCKON " MIPOEKTHOM

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

JHUCCOLMAIUs, OKUCITUTEIb,

BOCCTAHOBUTEJNIb, CKOPOCTh XHMHUYECKOW peaxIuy,
XUMHUUYECKOE paBHOBECHE),

TEOPUH M 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEIECTB

A.M.bytneposa, Teopus

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

3aKOH COXpaHEHUS MaccCHl),

3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK XUMHH,
(baxTONIOTMYECKHE CBEICHUS O CBOMCTBAax, COCTaBe,
NOJTy4eHHH W Oe30acHOM  MCHOJIb30BAHUU
BAKHEUILINX

HEOPraHUYEeCKHX U OPTraHUYEeCKUX

BEIIIECTB B OBITY U NPaKTHYECKON

JesITeIbHOCTH YEI0BEKa,;

OP 03. ChopMHpPOBaHHOCTH YMEHHHA 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 HCIIOJIH30BAThH
HaMMEHOBAHUS XUMHYECKHIX COEIIMHEHUH
MEXITyHAPOJAHOTO COI03a TEOPETHUECKON

Y TIPUKITATHON XUMHH U TPUBHUAJIbHEIC

Ha3BaHUS BaXHEUIINX BEMICCTB (ITWICH, alleTHJICH,
rmnepud,  QeHon,  (GopManbIernn, — yKCycHas
KHCJIOTa, TJIHIWH, YrapHBIH Ta3, YTIICKUCIBIA Ta3,
aMMFaK, TalleHas W3BECTh, HETAalleHas W3BECTb,
MMUTHEBAS COJA U APYTHX),

COCTaBIIAITh (bopmyIBI HEOPTraHMYECKIX u
OpPTraHUYECKUX BEIIECTB, YPAaBHEHUS

XAMHYECKUX pPEaKIuid, OOBACHATH MX CMBICT;
ITOJITBEPXK/IaTh XapaKTepHbIE XMMUYECKHE CBOMCTBa

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 11E1eCO00Pa3HOro OTHOIIEHHUS K

NpUpOJIe, KaK MCTOYHUKY CYIIECTBOBAHHS
JKM3HH Ha 3eMIIe;

TTOHMUMAaHMS rJI00aIEHOTO xapakrepa
SKOJIOTHYECKHUX npooiem, BIIASIHUS

SKOHOMHMYECKUX TMPOIECCOB Ha COCTOSHHUE
TIPUPOJIHOM U COLIMAJIBHOU CpeIbl;

O0CO3HAaHMSI HEOOXOJMMOCTH UCIIOIb30BaHMUS
JOCTHKEHUN XUMUU JJIsl PelIeHUs] BOMPOCOB
palMOHaIBLHOTO MPUPOAONOIB30BaAHUS;
aKTHBHOTO HETIPUATHS NeHCTBHH,
MPUHOCSALINX BPEJl OKPYKaloleHd NpUupogHON
cpene, YMEHUS MIPOTHO3UPOBATh
HeOIaronpusTHEIC JKOJIOTHYECKUE
MOCJIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUM U
MpeIOTBPALIATh UX;

HaITAYAS Pa3BUTOTO JKOJIOTHYECKOTO
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 INPOTHBOCTOSTH HIEOJIOTUU
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 HAYYIHOTO MBIIUTCHUS,
CO3aHUM IEJOCTHOTO TIPEACTaBJICHUS 00
OKPY’KaIOIIeM MHpPE KaK O €JMHCTBE IPUPOJIBI

3) paborta ¢ uapopMaruei:
OPHEHTHUPOBATHCS B Pa3IHYHBIX
UCTOYHMKaX  MHpoOpManmuum  (Hay4HO-
NOMyJIApHasl  JIUTEpaTypa XHUMHUYECKOTO
COZIep)KaHUsl,  CIIPaBOYHBIE  MOCOOMS,
pecypcsl  VHTepHeTa), aHAJIM3HPOBATH
WHPOPMALIUIO PA3NUYHBIX BHIOB U (HopM
NPeNCTaBICHUS, KPUTHYESCKH OLICHUBATH €€
JOCTOBEPHOCTb U HEIIPOTUBOPEYHBOCTD;
(bopMyIMpOBaTE 3ampPOCHl U NPUMEHSTH
pas3yIMuHbIe METOJIBI TP MOUCKE U 0TOOpE

uHpOpMaIIUH, HEOOXOIUMOM IS
BBITOJIHEHUS yUeOHBIX 3a7a4
OMPEICIICHHOTO THUIIA,

puoOpeTaTh OIIBIT HCIOJIB30BAHUSA

HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHII W pa3NUYHBIX MOUCKOBBIX
CHUCTEM;

CaMOCTOSTENIbHO BBIOMPATH ONTHMAIBHYIO
¢dbopmy  mpexacrtaBieHuss — uHpoOpMaNUU
(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 COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU 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 BaKHEHUIINE CBONCTBA;

OTIPEACHATh BHIBI XUMHUYECKUX cBsI3ei
(KoBayieHTHAs1, HOHHAS,

MeTallIndyecKas, BOJIOPOJIHAS), THIIBI
KPHUCTALTHUECKUX peIIeToK BEILECTB;

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

IIO3HAHU BCIIICCTB u XUMHYCCKHUX SIBJICHUM
(mabmogenue, HU3MepeHue, 9KCIIEPUMEHT,
MO/JICITUPOBAHHUE);

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

peaKknuil ¢ MCHONB30BaHNUEM (HU3MUYECKUX BEJIMYMNH,
XapaKTEpU3YIOUINX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: MacChl,

obbemMa (HOpMaJIbHBIE YCJIOBHS) ra3oB, KOJIMYECTBA
BEIIIECTBA; MCIIOJIB30BATh CHCTEMHBIC XUMHUYECKHUE
3HAHUS JUIS

NPUHATHS PELICHUH B KOHKPETHBIX

JKU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C BEIIECTBAMHU U
1X IPUMEHEHUEM;

P 08. ChopMupOBaHHOCTE YMEHHUH TUTAHUPOBATD U
BBINOJHATH XUMHUUECKUN

9KCTIEPUMEHT (IPEBPAILCHUS

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, ONpeaeTsTh
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W 4eloBEeKa, B IIO3HAHUM  IPUPOIHBIX
3aKOHOMEPHOCTEH W pEUIeHuH NpodieM
COXpaHEeHMs IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHHU
JUIL  COBPEMEHHOH IMBUIM3allUUM: B €€
T'YMaHUCTUYECKON HaIPaBJIEHHOCTU U BaXKHOU
pOTH B CO3TaHWU HOBOW 0a3bl MaTepHaIbHOMH
KyJNbTYpHl, PEIICHHH TJIOOATBHEIX MpobiIeM

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

CCTCCTBCHHO-HaquOﬁ IpaMOTHOCTH:

MOHUMAaHHS CYIIHOCTH METOJOB IO3HAHUS,
UCMONI3yEeMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH  KCIOJB30BaTh  MOJTydYaceMbIe
3HAHMS [UIs aHAIU3a U OOBSICHEHUS SIBICHHIM
OKPYXKAIOIIEro MUPa M HPOUCXOSIIIUX 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 pellleHus: mpobieM B
PCANbHBIX )KU3HCHHBIX CUTYalluAX;

HHTEpeca K MO3HAHMIO U HCCIEeN0BATEIbCKOM
JIeSTeIbHOCTH;

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

HHTEpeca K 0COOCHHOCTSIM TPY/Ia B Pa3THIHBIX
chepax mpodeccnoHaTBEHOM EATETHHOCTH.

BBICTYIIATH C npe3eHTauneI71 PE3YJIbTATOB

MO3HaBaTeIbHOM JACATCIBbHOCTH,
TOJTYYCHHBIX CaMOCTOATCIIBHO nim
COBMCCTHO co CBCPCTHUKAMU npu

BBINTOJTHEHMH XUMHYECKOTO IKCIIEPUMEHTA,
MIPAaKTHYECKOH PabOThHI MO MCCIECAOBAHUIO
CBOMCTB U3y4aeMBbIX BEIIECTB, PEaTN3alnu
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
JEATeNIbHOCTb, ONpeNelsis ee Lenu 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 TIIOJy4eHHUsS] 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 NPaBHIAMHU TEXHUKH 0€30TTaCHOCTH
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(DOpMaLHIO, TI0JIyYaeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(cpenctB maccoBoii nHpopmanuy, cets MHTEpHET M
Apyrue);

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

OKpY’Karouleil NpupoaHON Cpebl;

YUNTHIBATh OMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpraHU3MBI ONIPEIeICHHBIX

BEIIIECTB, IMOHUMAs CMBICI ITOKa3aTeNs IpeaerabHOil
JIOIyCTUMOM KOHLEHTpALUY;

IIP.11 a5 06ydaromuxcst ¢ OrpaHNYEHHBIMU
BO3MOXKHOCTSIMH ~ 3710poBbsi:  COpMHUPOBaHHOCTD
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 60
BT. 4.
1. OcHoBHOe cojiep:KaHue 56
BT. Y.
TEOPETUIECKOe 00ydeHNe 32
MIPAKTUYECKHUE 3aHATUS 24
2. TIpodeccuoHaILHO-OPUEHTHPOBAHHOE COlePIKAHUE (COAepPIKAHUE 4
MPUKJIAJTHOTO MOJ1YJIsA)
BT. Y.
TEOPETUYECKOE 0O0yUEHNE 2
MPAKTUYECKHUE 3aHSTUS 2

ITpomesxyrounas arrecranus B popme qudQepeHIpoBaHHOTO 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 TIPO(eCcCHOHATBLHO-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. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XUMHH W PacCUeThl II0 9
3aKOHBI yYpaBHEHUSM XUMHUYECKUX peaKlui
PacyerHble 3a1aun Ha HAXOXKJCHUE MAaCCOBOU JIOJTU XUMUYCCKUX IJICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 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
H3meHeHne CBOMCTB COEIMHEHNN XUMUUYECKUX SJIEMEHTOB B TIEPUOAAX 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 XMMUYeCKO# cBA3M. KoBaneHTHas CBA3b OK 01
BeLeCTBa Honnast xumu4deckast cBsi3b. Metayumueckas cBs3b. Kpucramnmmueckue 2 OK 02
PEIICeTKH.
Coaeprxanue yueOHOro MaTepuaJa 8 4 0
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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 9
AUCCOLMALMSA.
IIpakTnyeckoe 3ansaTue Ne 3
CocraBieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBJIEHUS MX MOJIHBIX U 2
COKpAIICHHbIX MOHHBIX YPaBHEHUII.
Tema 1.5 Coaep:xxanue yueOHOro MaTepuaJia 10
Kanacenpukanus | Knaccudpukanusi HeopraHudeckux BemecTB. [IpocTeie U ClIOKHBIC OK 01
HEOPraHu4ecKux | BeuiecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEIIECTB (OKCH/IbI, THAPOKCUBI, 2 OK 02
COCJMHEHHH M UX | KUCIOTHI, conun). Ha3BaHus Heopranndeckux BemiectB. OKCHUIBI,
CBOliCTBa XMMHYECKHE CBOMCTBA, MOJyYECHUE.
Mertanaabl. OO6mue ¢u3Myeckue M XUMHUYECKHE CBOICTBa METaJUIOB.
CriocoObl monydeHusl. 3HAUEHHWE METAIOB U HEMETAJZIOB B IPHUPOJE U
KU3HEICATEIIbHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3usi MeTamioB: BHIBI
KOppO3H1H, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH. 2
Hemerannpl. O0mue ¢usznyeckrue U XUMHUYECKUE CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa HemeramuioB [V— VII rpynn. Knaccuduxamus wu
HOMEHKJIaTypa CO€IMHEHUH HeMeTalsioB. KpyroBopoTbl OHOTeHHBIX
AJIEMEHTOB B PUPOJIE
IIpakTnyeckoe 3ansaTne Ne 4 5
Onpenenenye CBOMCTB METAJUIOB U HEMETAJLIOB.
XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB
(OKCHIIOB, THUIPOKCHUIIOB, KHUCIOT, COJell U JAp.). 3aKOHOMEpPHOCTH B 9
WU3MEHEHHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX
OKCHJIOB U THJIPOKCHJIOB
IIpakTnyeckoe 3ansaTue NeS
[IpoBeneHnEe XUMHUYECKUX PEAKIMH, XapaKTepU3YIOINUX CBOMCTBA 2
HEOPraHMYECKUX BEILECTB
Tema 1.6 Conep:xaHue yueOHOro MaTepuasa 6
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XumMuuecKue
peakuumn

Kinaccupukanuss XMMHYECKHX PpeakuMid. YpaBHEHUS  OKHCIICHUSA-
BOCCTaHOBJICHMS. CTeneHb OKUCIeHNUss. OKUCIUTENb U BOCCTAHOBUTEIIb.

IIpakTnyeckoe 3ansaTue Ne 6

CocraBienue yYPaBHeHMit OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii, ONpeIeIeHUEe OKUCIUTEN M BOCCTAHOBUTENS, OIpPEICIICHHE
CTEINEHEeH OKUCIIEHUS 2JIEMEHTOB.

IIpakTuyeckoe 3ansaTue Ne 7

Onpenenenne CKOPOCTH XUMHYECKUX PeaKIUii, CMEIIeHUs PABHOBECHS.
@DaxTophl, BAUSIIOUINE Ha CKOPOCTh XUMUYECKON peakuu. OOpaTuMocCThb
peakiuii. XMMHUYECKOe paBHOBECHE.

OK 01

Paznen 2. Oprannyeckasi XumMusi

Tema 2.1.
OcHoBHbBIE
MOHATHUA
OpraHuyvecKoi
XUMHH

Coaep:xaHue yueOHOro MaTepuaJia

[Ipeamer oprann4eckoil XUMHH.
OcCHOBHBIE MOJI0KEHUS TEOPUH XUMHYECKOI0 CTPOCHMUS.
H3omepsnl. Buasl nzomepun.

IIpakTnueckoe 3ansaTne Ne8
CocraBieHue CTpYKTYPHBIX (POPMYIT H30MEPOB

OK 01

Tema 2.2.
CsBoiicTBa
OpPraHUYecKuxX
BeIeCTB

ConepxaHue y4eGHOro MaTepuaJjia

16

[Ipenenbuble yraeBoaopoasl. AJiIkaHnbl. HenpenenbHble yriaeBoA0POIbL.
AJakeHnbl. OU3nyecKkre CBOUCTBA
XUMHYECKUE CBOWCTBA U nojiydeHue. [Ipumenenue

Ankunbl. JlueHoBbIe yriieBoaopoabl. ben3olr.
N3omepus. HomeHnkiarypa. XuMHUECKHE CBOMCTBA.

IIpakTnueckoe 3ansaTue Ne 9
CpaBHeHHUE CBOMCTB MPEENIbHBIX U HEMPeAEIbHbBIX YIIIEBOIOPOJIOB.

OK 01
OK 02
OK 04

IIpakT4eckoe 3ansaTue Ne 10
Pemenne 3a1a4 Ha BBIBOJ ()OPMYJT YTIIEBOIOPOIOB.

CnupTsl, K1accudukanms, HOMEHKIATypa, GU3NYECKHUE CBOMCTRA.
Penrenue 3amau.

XUMHUYECKUE CBOMCTBA cIUPTOB. [[puMenenune

KapOoHoBbIe KHCI10TBI. XMMUYECKHE CBOKCTBA.

Caoxuble 3¢upsbl.

OK 01
OK 02
OK 04
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IIpakTnyeckoe 3ansaTue Nell
OnpeneneHye CBOUCTB KAPOOHOBBIX KMCIOT

Amunbl. Knaccudukanus, HOMEHKIATypa. AMHHOKHUCIOTBI. XUMUYECKHE
cBoiictBa. beaku. Ctpykrypa. CBoiicTBa

IIpakTuyeckoe 3ansaTue Ne 12

CocraBiieHue ypaBHeHMH XHMHYECKHX PpeakHMii ¢ ydacTueMm
OPraHM4YeCcKHX BelleCTB Ha OCHOBAHUU UX COCTABA U CTPOECHUS.
buooprannueckue coeauHenus. llpumenenue u OuoIOTHYECKas POJb
yrieBo1oB. OKHCIEHUE YIIIEBOJOB — UCTOYHUK HEPTUU JKUBBIX OPraHU3MOB.
Obnactn mpuMeHeHUs: aMUHOKHCIOT. [IpeBpameHust OeNKOB NHIIH B
opranusMe. buonornueckue ¢yHknuu OenkoB. buonornueckue (GpyHKIUH
XKHUpoB. Poib OpraHMYeckoil XMUMHHM B pPEUICHHH NpoOJIeM MHUIIEBOH
0e301acHOCTH

OK 01
OK 02
OK 04

Pasznen 3. Xumusa B 6blTy H Hp0H3BOZ[CTBeHHOﬁ HECATECJIbHO

CTH YCJI0OBCKA

Tema 3.1 Xumusa
B OBITY U
NPON3BOJACTBEHH
oM 1eATEeIbHOCTH
YeJI0BeKa

IIpodeccuoHaNTLHO-OPHEHTHPOBAHHOE  CO/Iep:KaHUe y4eOHOT0
MarepuaJja

4

Hogelimmue 10CTHKEHUS XUMUYECKOM HAYKH W XUMHYECKOI
TEXHOJIOTUH. ABTOMaTHYeCKHE CUCTEeMbI YIIPABJEHHUS HA XUMUYECKOM
npeanpuATuu. Poyib XUMUHU B 00€CTIEUEHUH YKOJIOTUUECKOMH,
SHEPTeTUYECKON U MHUIIEBON O€30MaCHOCTH, Pa3BUTHUU MeAUIMHEL. [IpaBua
MIOMCKA ¥ aHAJIM3a XMMHUYECKON HH(POPMAIIMK U3 PA3THIHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-Hay4YHas JTUTEpaTypa, CpeJCcTBa MacCOBOM MH(MOpMaIuH,
cetb MHTEpHET)

IIpakTnueckoe 3ansaTue Ne 13.

OmnpenesieHne 0CO0EHHOCTEH ABTOMATU3MPOBAHHOM CHCTEMBI
YupaBJICHUA HA XUMHUYECCKOM MPEANNPUATHHN, AaHAJIU3 BJINAHUA
XMMHYEeCKHMX NPOLECCOB.

OK 01
OK 02
OK 04
OK 07
IK 1.1.
IK 1.3.

JAudpepeHupoBaHHbIN 3a4eT

Bcero

60

26
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3. YCJIOBUSA PEAJ/IM3BAIIAA TPOT'PAMMBI YUYEBHOU JACIHHUIIINHBI
«XHUMMUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus yueOHON AUCIUIUIMHBI TPeOyeT HAIMYHs yueOHOTO KaObuHeTa XUMHH.

Ob6opynoBanue yueOHOro KaOMHETa: 0Cal0UHbIE MECTa 110 KOJUYECTBY 00yUaroIInuXCs;
pabouee MecTO IpenojaBares, J0CKa.

TexHuueckue cpesncTBa 00y4eHUs: KOMIIBIOTED C JIMLEH3MOHHBIM IIPOTrPAMMHBIM
o0OecnieueHneM, 3KpaH, MyJIbTUMEANAIPOEKTOP.

3.2 UudopmannonHoe odecrneyeHue 00yueHus

OcHoBHasi IuTEpaTypa
1. Pymsutuc, I'. E. Xumus. ba3oBsiil ypoBeHb: 2JIeKTpOHHAS opMa yaeOHOTO TOCOOHUS IS
CIIO /T. E. Pym3uruc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcr: snekrpounsii. - URL: https://book.ru/book/952389

JlonoIHUTeIbHbIEe HCTOYHUKH
1. Xumus. 10 xnacc. ba3oseiit yposens : Yuebnuk / B.B. Epemun, H.E. Ky3smenxo, B.J.
Tepenun [u ap.]; noxa. pea. B.B. Jlyuun — Mocksa : [IpocBemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysuenona, H.E.. Xumus. bazoseiit ypoBensb. 11 kiacc : Yue6nuk / H.E. Ky3nenosa, A.H.
JIéekun, M. A. lllatamoB — Mocksa : [Ipocsemenue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsuruc, I'.E.. Xumus. 11 xnacc. ba3oseiit ypoens : Yuebnuk / I'.E. Pyn3uruc, ®@.I.
®enpaman — Mockaa : [Ipocsemienue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. ["a6puensa, O.C.. Xumus. 10 knacc. ba3oseiit yposens : YueOnuk / O.C. 'abpuensH,
N.I". Octpoymos, C.A. CiagkoB — Mocksa : [IpocBemnienne, 2023. — 128 c¢. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. IMa6puensu, O.C.. Xumus. 11 kinacc. ba3osiit yposens : Yueonuk / O.C. ['abpuernsi,
N.I". Octpoymos, C.A. CiagkoB — Mocksa : [Ipocsemienue, 2023. — 128 ¢. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNurepHer-pecypcsl

1. Poccuiickoe odpazoBanue — denepanbhbiii moptan - http://www.edu.ru

2. Enunast  xomnmekuust  1udpoBbix  oOpa3oBarenbHbIX — pecypcoB-  http://school-
collection.edu.ru YuuBepcanbpHas sHIpKIoneaus - http://www.krugosvet.ru

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

4. [Moaroroska k EI'D mo xumuwu -http://chemistry.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMA YYEBHOU JUCHUIIJIMHBI « XUMMU S

KonTpoa, u ouneHka

pE3yNbTaTOB

OCBOCHU

IpenoaaBaTesieM B IPOIEcCce IPOBEACHUS 3aHATUH.

OHGHKa JIUYHOCMHBIX PE3YIIBTAaTOB oOecreynBaeTcsd B X04€ pfainusanun  BCEX

JUCHUITIIMHBI

KOMIIOHCHTOB O6pa30BaTeJIbHOI‘O nmpounecca, BKI4as BHCYPOUHYIO ACATCIbHOCTD.

O1eHKa JOCTHKEHUS MemanpeomMemupix pe3ylnbTaToB IPOBOIUTHCSA B XOJ€ TEKYyIIEH U
IIPOMEXYTOUHOM arrectauuu. OLEeHUBAETCs JOCTUKEHHE KOMMYHUKATUBHBIX U PErYJISITUBHBIX
JecTBUM (HaBBIKM COTPYIHUYECTBA, CAMOOPraHU3alMM, CaMOCTOSITEIbHOCTH OLEHUBAHUS
CaMOCTOSITENIFHOCTH  MH()OPMAIIMOHHO-TIO3HABATEILHON

CUTyalldd W TPUHATUS pPEUICHUS,
JIEATEITLHOCTH ).

HpellMeTHbIe pe3yJabTarTbl

OO0BeKT KOHTPOJIA ¢

q)Ole)l H METOAbI

PCIICHUS MMPAKTUICCKUX 3a1a1;

y4yeTom KOHTPOJISI U OLICHKH
npogeccuoHaNbHOMI pe3yJIbTaToOB
HANIPABJICHHOCTH o0y4eHus
ITP 01. ChopmupoBanHocTh mpeactaBieHuit o mecre | OK 01,02,04, 07 YCTHBINH U TUCHbMEHHBIN
XMMHUH B COBpeMEHHON HaydHoW kapTuHe wmwupa; | [IK 1.1, TIK 1.3 OIIpocC
MOHMMaHHE POJIM XUMHH B (POPMUPOBAHUH KPyro3opa HuddepennnpoanHoit
U (QYyHKOMOHATBHOM T'PaMOTHOCTH YeEJIOBEKa IS 3a4er

I1P 02. Bnanenue OCHOBOITIOJIArafOI MU
XUMHYECKIMA TOHATUSAMHE, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; yBepeHHOE MI0JIb30BaHHE
XUMHUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

0K 01,02,04, 07
NK1.1,I1IK 1.3

VCTHBIN 1 THCHMEHHBIHN
orpoc
HuddeperunpoBaHHO
3a4eT

ITP 03. ChopMupOBaHHOCTH YMCHHIA BBISBIISATH
XapakTepHble NMPHU3HAKH U B3aUMOCBSI3b H3Y4YEHHBIX
HNOHATUH, IPUMEHATh

COOTBETCTBYIOIINE TIOHATHUS TPH OMMCAHUU CTPOCHUS
Y CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIECTB
W MX NpEeBpaIlleHNUH; BBISIBISTD

B3aMMOCBS3b XHMHUYCCKUX 3HAHWUH C TOHATHSIMH U
MPEJCTaBICHUSIMH IPYTHX

€CTECTBEHHOHAYYHBIX IPEIMETOB;

0K 01,02,04, 07
K 1.1, IIK 1.3

[IpaxTryeckue paboThI
JuddepeHnnupoBaHHOH
3a4yeT

TP 04. ChopmMupoBaHHOCTF YMECHHH HCIIOIH30BAThH
HaNMEHOBAaHUS

XUMHUYECKUX COCANHEHUH

MEXIYHapOJHOTO  COI03a  TEOPETHYECKOW U
MPUKIIAHOW XUMUHU U TPUBHAJIEHBIE

Ha3BaHMS BAKHEHUIIINX BEIECTB

COCTaBJIATh POPMYJIbI HEOPTraHUUECKHX U
OpPraHHUYECKHX BEIIECTB, COCTABIIATh yPaBHEHUS
XMMUYECKUX peakuuid, OOBSICHATH HUX CMBICI;
MOATBEPXKIaTh XapaKTepHbIE

XMMHYECKHE CBOICTBA BEIIECTB

COOTBETCTBYIOIINMH SKCIIEPUMEHTAMH U

3alUCSIMU yPaBHEHUN XUMHUECKUX

peakuuit;

OK 01,02,04, 07
NK1.1,I1IK 1.3

TectoBble 3ananus
HduddeperunpoBaHHOI
3a4eT

ITP 05. ChopMupoBaHHOCT yMEHHH yCTaHABINBAaTh
MPUHAATIEKHOCTh

M3yYEHHBIX HEOPTAaHUYECKUX 1

OpPraHMYECKHX BEIIECTB K OINPEEeIEHHBIM KilaccaM U
rpynnam COeUHEHUH,

XapaKTepU30BaTh UX COCTAB U BAJKHEHMIIINE CBOMCTBA;
OTIPEeNIeNATh BUIbI XUMUYIECKUX

CBs3eH, THUI KPHUCTAJNIMUECKUX PEIIETOK BEIIECTB;
KJIacCHU(UIMPOBATh XUMHYECKHUE

OK 01,02,04, 07
MK 1.1, TIK 1.3

TecroBsle 3aanns
HduddepenunponanHoit
3a4eT

OCYIICCTBIIACTCA
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peaKiuu;

IIP 06. BnageHue OCHOBHBIMH METOJAaMH HAy4YHOTO

[O3HAHUS  BCINECTB M  XUMHYECKUX  SBJICHHUN
(HabmroaeHwMe,

U3MepeHue, IKCIIEPUMEHT,

MOJIEJIMPOBAHUE);

OK 01,02,04, 07
MK 1.1, 11K 1.3

[pakTryeckue paboThI
HuddepennmpoBanHoit
3a4eT

IMP.07 CdopMHUPOBAaHHOCT YMEHHHA MPOBOJIUTH
pacdeTsl 10 XMMHUYECKUM (GOpMYJIaM U ypaBHEHHSIM
XMUMHUYECKHX; UCTIOJIB30BATh

CHCTEMHBIE XUMUYECKHE 3HAHHs sl I[PUHITHSL
pelIeHn B KOHKPETHBIX

JKM3HEHHBIX CUTYAlHUsX, CBA3aHHBIX C BEIIECTBAMU H
UX IPUMEHEHUEM;

0K 01,02,04, 07
MK 1.1, 11K 1.3

Pemienne cutyaimoHHBIX
3a1a4
HuddeperunpoBaHHOit
3a4eT

I1P.08 chopmMupoBaHHOCTE YMEHHH ILIAHHPOBATh U
BBITIOJTHATh XUMHYECKUN
SKCHEPUMEHT

0K 01,02,04, 07
MK 1.1, 11K 1.3

[IpakTraeckue paboOTHI
HuddeperunpoBaHHOit
3a4eT

IP.09 chopMupoBaHHOCTE YMECHHS aHATU3UPOBATH

0K 01,02,04, 07

PaGora ¢ Tabnunamu u

XMMHUYECKYIO HH(pOpMaIHIo, mosrydaemyto u3 pasueix | [IK 1.1, TIK 1.3 WHTEPHET-UCTOYHUKAMU
UCTOYHUKOB (CPEJCTB MacCCOBOM HduddepennmpoBanHoit
undopmanun, cetb IHTEpHET U Npyrue); 3a4yeT
ITP 10. CdopmupoBanHocts ymenuii cobmonats | OK 01,02,04, 07 YCTHBIN U MUCEMEHHBIH
MpaBmJia dKOJOTHIeckH 1enecoobpasnoro moseaenus | 1K 1.1, [IK 1.3 oTpoc
B OBITYy W TpPyIOBOW JAEATEIBHOCTH B IEIX HduddepennnposanHoit
COXpaHEHHs CBOETO 3JI0POBbSI M OKpYXaromeh 3a4er

HOPUPOIHOM Cpeasl;

YYUTBIBATh ONACHOCTb BO3ACHCTBHS HAa JKUBBIE
OpraHU3MBI ONPEIEIEHHBIX

BEIIECTB, MOHUMAs CMBICHI IOKa3aTelsl MpeJebHON
JIOIYCTUMOW KOHIIEHTPaLUu;

ITP.11. [lns oOy4aromuxcs ¢ OrpaHUYeHHBIMH

BO3MOXXHOCTSIMH ~ 3/I0POBBbSi:  C()OPMHUPOBAHHOCTH
YMEHHS IPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX
METOJ1aX IMO3HAHUs BEIECTB M XUMHUYECKHX SIBIICHHH;

0K 01,02,04, 07
K 1.1, IIK 1.3

Y CTHBIN U MUCBMEHHBIN
omnpoc
JuddepenunpoBanHoii
3a4yeTr




