Cankrt-IlerepOyprckoe rocy1apcTBEHHOE OFOHKETHOE
npodeccnoHanbsHOEe 00pa30BaTEIBHOE YUPEKICHHE
«Komnemk aBToMaTu3anuy mpou3BOICTBEHHBIX IIPOIIECCOB
Y TIPUKJIATHBIX HH(POPMALIMOHHBIX CHCTEMY

Paccmorpena u npunsTa YTBEPX/IEHA
Ha 3aceqanuu [lemarornyeckoro coera [Tpukazom aupexTopa
[Tporokoin Ne 9 ot 15.05.2026 r. CII6 T'BIIOY «Komnemx

ABTOMATH3AIIMH ITPOU3BOJICTBAY
or 15.05.2026 r. Ne624

PABOYAS TIPOTPAMMA YYEBHOM JUCIATIIAHBI

OY .12 Xumust

OCHOBHOM npodeccrnoHanbHOi 00pa30BaTENbHON IPOTPAMMEI
cpenHero npoheccuoHaILHOTO 00pa30BaAHMS
no cnenuaganbHoct 42.02.02 U3nateanckoe 1e10

KBaJ'II/I(i)I/IKaI_II/IH cricnuajincra

dopma 00ydeHust

YpoBenb 006pazoBaHus,
HEOOXOIUMBIN /1711 TpreMa
Ha oO0yuenue no [II1ICC3

Cpox nomyuyenust CITO
no [ITICC3

I'ox Hayama mOArOTOBKHU

Canxkr-IlerepOypr — 2026

CIICIUAINCT U3JaTCIbCKOI'O
Jciia

OYHas

OCHOBHOE
oOrmiee obpazoBaHue

2 roga 10 mecsies

2026



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), deaepaibHON
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 Konmenmun
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus»; TUCchMa JlernapraMeHnTa rocy1apcTBEHHOM MOJUTUKH B cepe
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 MPOrpaMMbl CPEAHEr0 MPO(PECCHOHAIBHOIO O0pa30BaHUS), METOAUKHU
npernofaBaHus  00meo0pa3oBaTeIbHON  TUCIUIUIMHBL «XUMHS» U MPUMEpPHOU paboueit
nporpaMMbl  00I1€00pa30BaTeNbHON  JUCHMIUIMHBL  «XUMHUS» U1 [POo(decCHOHANBHBIX
00pa3oBaTesIbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganHuu [legarormueckoro coera ®I'bBOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocyIapcTBeHHOro oopa3oBarensHOro crapaapta (manee — ®I'OC) mo crienmanpHOcTH 42.02.02

Wz natenbckoe Aeno, yrBepKAeHHOTro mpukazoM MunmnpocsemieHus Poccun Ne 854 ot 14 Hosi6pst
2023 1.

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

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

[Iporpamma paccmoTpeHa U ojgo0OpeHa Ha 3acenaHuu pabodeil rpymmbl, MNpoTokon Ne8
ot 27.04.2026 1.
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4
1. TACIIOPT PABOYEM ITPOI'PAMMbBI YYUEBHOM JJUCIHUILIUHBI «XUMUS»
1.1. MecTo yueOHOI TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO# nporpammbl CITIO

O6meoOpa3oBaTenbHas yueOHas JUCIUTIIMHA « XUMUS» SBJISICTCS 00s13aT€ILHON YacThIO
0011e00pa3oBaTeIbHOrO IUKIAa OCHOBHOM 0O0pa3oBaTENbHOW MPOTpaMMbl B COOTBETCTBUU C
®OI'OC o conermanbaocty 42.02.02 U3narenbckoe Aeio.

1.2. lleau 1 niIaHupyeMble Pe3yJabTAThl 0CBOCHUS IHCIUIIIHHBI
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 MHpa, B OCHOBE KOTOpPOIl JIeKaT KIIOYEBbIE TMOHATHUSA,
(dbyHIaMeHTalIbHBIC 3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHUE M MOHUMaHUE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
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 pe3yabTaThl 0CBOEHHs 0011e00pa30BaTe/IbHON Y4eOHOH JUCHHUILUIMHBI B COOTBETCTBHH ¢ TPeOOBAHUSIMH
®I'OoC COO u ®1roC C1io

KOII U HAMMCHOBAHHUEC

HJIaHpreMbIe Pe€3yJabTaATbl 0CBOCHHUA THCHMIIMHBI

(hopmupyembIx JIM4HOCTHBIE Pe3ybTaThI MeTanpeaMeTHbIe pe3yabTaThl IIpeameTHbIe pe3yabTaThI
KOMIICTeHI U
OK 01. Bsibupats cnoco6sr | JIP 01. I'paxxnanckoe Bocriutanue: ocosHanuss | MP 01,  Osmagenme  yaumBepcanpHbiME | ITP 01. ChopMupoBaHHOCTE IpEICTABICHUI: O
peLIeHUs 3a7ad | OOyJalOIIMMHCS CBOWX KOHCTHTYIMOHHBIX | y4eOHBIMH MO3HABATCIBHBIMH  JEHCTBHSAMH: | XUMHUIECKONW COCTaBIISIOMICH
npodecCHOHATBHON mpaB u 00s3aHHOCTEH, yBakKeHHUS K 3aKoHY W | 1) 6a30BBIE JIOTHYECKUE IEHCTBHUS: €CTECTBEHHOHAYYHOM KapTUHbI MHUpA, POJIHU
JEATeIIBHOCTH MIPaBOMOPSIKY; CaMOCTOSATEIHHO (hopMyIHpOBaTH U | XHMUM B TIO3HAHWM SIBJICHWH TIPUPOJIBI, B
HNPUMEHUTEIEHO K | IpencTaBieHHs O COLMAIbHBIX HOPMax M | aKTyalM3HpOBaTh IMpoOJeMy, BCECTOPOHHE ee | (OpPMUPOBAHMU MBIIUICHUS U
pa3uYHBIM KOHTEKCTaM; NpaBWJiaX MEXKJIMYHOCTHBIX OTHOIIGHHH B | paccMaTpHBaTh; KyJbTYphl JIMYHOCTH, €€ (YHKUMOHAILHOM
OK 02. Hcnomp3oBaTh | KOJUIEKTHUBE; ONIPEACNATh UENH JACATECIbHOCTH, 3ajaBas | 'PaMOTHOCTH, HEOOXOMUMOH JUIss pelieHUs
COBpPEMEHHBIE CpeICTBa | TOTOBHOCTH K COBMECTHOM TBOpYECKON | MapaMeTpbl M KPUTEPUHM MX JOCTIDKEHUS, | MPAKTUYECKUX 3a/ad U
IIOuCKa, aHaJin3a u JCATCIIBHOCTH npu CO3JaHHUHU yLIe6HI)IX COOTHOCHUTDH PE3yabTaThI JACATCIBHOCTHU C 9KOJIOTHYCCKH 06OCHOBaHHOFO
HUHTEPpIIpCTallu ITPOCKTOB, peHICHUN y‘-Ie6HI)IX u IIOCTABJICHHBIMHU LCIIAMU, OTHOIICHUSA K CBOEMY 3/I0POBLIO U
uHpopManuH M | TO3HAaBATEIBHBIX 3ajad, BBITIOJTHEHUN | WCIIOJIB30BATh NPH OCBOCHWHU 3HAHUM NPHUEMBI | MPUPOIHOI cpexe;
MH()OpPMALMOHHBIE XMMHYECKHUX HKCIIEPUMEHTOB; JIOTHYECKOTO  MBIIIICHUS - Boenats | [P 02, Bragenwe cucTeMOW XHUMHYECKHX
TEXHOJIOTHH JUI | CHOCOOHOCTM  HOHMMaTb ¥ NPUHAMATH | XapaKTEpHBIE MIPU3HAKH TIOHATHH U | 3HAHWH, KOTOpast BKJTIOYAET:
BBITIOJTHEHHS MOTHBBI, HaMEPEHHUS, JIOTUKY W apryMEHTHl | YCTAHABIMBAaTh MX B3aWMOCBS3b, HCIIOJIB30BATh | OCHOBOIOJATAIONINE TIOHATHS (XUMHUYECKUH
npodeccHOoHaNBHBIX 3a/1a9; | APYTMX MpW aHAJIM3€ pPA3IWYHBIX BHUIOB | COOTBETCTBYIOIIME IOHATHSA U1 OOBSICHEHHS | 3JIEMEHT, aTOM, DJICKTPOHHAS 000J0YKa aToMa,
OK 04. DddexruBHO | yueOHOH NeATETHHOCTH, OTICNBHBIX ()aKTOB U SIBICHUIA; S-, p-, d PIEKTpOHHBIE OpOMTAIH aTOMOB, HOH,
B3alMOJIEIICTBOBATh u | JIP 02. IlarpuoTnuyeckoe BOCHHMTAHHUE: | BHIOMpATh OCHOBAaHMS UM  KPUTEPHUM A | MOJIEKYIa, BAJICHTHOCTb,
pa60TaTI) B KOJUICKTUBC H IEHHOCTHOI'O0 OTHOMICHHUSA K UCTOPUUICCKOMY U Knaccncbm(aupm BCIICCTB u XUMHYCCKUX QJICKTPOOTPULIATECIIBHOCTD, CTCIICHb OKHCJIICHUA,
KOMAaH/JEC, Hay4YHOMY HaCJICAUIO OTEUYECTBEHHOM XUMHH, peaKuHﬁ; XUMHUYECKad CBA3b, MOJIb, MOJISIpHAass Macca,
OK 07. CopeifctBoBaTh | yBaXEHHS K IPOILECCY TBOPUECTBA B 00JACTH | YCTaHABIMBATH MIPUIMHHO-CIECICTBEHHBIC CBA3M | MOJSIPHBIH ~ O00BEM,  YIJIEPOAHBIH  CKeEJET,
COXPAHEHHUIO OKPYKAOLIEH | TEOPUM U IPAKTUUECKOIO IPUMEHEHUS XUMUY, | MEXKIY U3Y4aeMbIMU SIBICHUAMY; (GbyHKIMOHATBHAS TPYIIA, paanukai, H30Mepus,
Cpeanl, OCO3HaHUA TOT'0, YTO JOCTUIKCHUA HAYKU €CTh CTpOUTH JIOTUYCCKHUC pacCyKJaCHuA HN30MEPHI,
pecypcocOepeskeHuto, pe3ynbTar JUTUTEIBHBIX HaOMoneHnH, | (MHOYKTUBHBIE, NEIyKTHUBHbIE, 110 aHAJOTWH), | TOMOJOTHYECKHH psijl, TOMOJIOTH,
NPUMEHSATh  3HaHMSA 00 | KPONOTJIMBBIX AKCIIEPUMEHTAJBHBIX MOMCKOB, | BBIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B | YIJIEBOIOPOMIbI, KHCIOPOA- U
W3MEHEHHU KJIMMaTa, | MMOCTOSHHOTO TPYZA YUEHBIX U IIPAKTUKOB; paccMaTpUBaeMbIX SABICHUSX, (OPMYJIMPOBATH | A30TCOAEPIKAINE COCIUHEHHS,
NPUHIOUIE  OEpeXIIMBOTO | MHTepeca W MO3HABATEJFHBIX MOTHBOB B | BBIBOJBI M 3aKIIIOUYCHUS, OMOJIOrMYECKN aKTHBHBIE BEIIECTBA (YIJICBOIDI,
NpOU3BOJCTBA, 3P(EKTHBHO | MONyYEHHH W TOCIEAYIOIEM  aHaJu3e | NPUMEHSTh B npouecce MIO3HAHMUSA, | XKUPBI, 6emnxn), MOHOMep, ToJmmep,
I[eﬁCTBOBaTL B I/IHq)OpMaL[I/II/I 0 TIEPEAOBBIX HOCTHIKCHHUAX HCTIOJIb3YEMBIC B XUMHH CHMBOJIMYCCKHE CTPYKTYPHOC 3B€HO,
YpE3BbIYANHBIX CUTYaLUsIX COBPEMEHHOH OTE€YECTBEHHON XUMUU; (3HaKOBEIC) MOJIEIIH, peoOpa3oBEIBATh | BEICOKOMOJICKYIISIPHEIC COEIMHEHUH,
NOK 2.2. Ocymecteuats | JIP 03. lyxoBHO-HpPaBCTBEHHOTO BOCTIUTAHMSA: | MOJEIBHBIC IPEACTABICHUS - XUMUUECKUH 3HAK | KPUCTAJUTMYECKasl PeIIeTKa, THITBI XUMHYECKUX
pa3paboTKy MakeTa | HPaBCTBEHHOTO CO3HaHUs, STHYECKOTO | (CHMBOJ) »3JIeMEHTa, XuMHudeckas (opmyna, | peakunii (OKHCIUTEIbHO-BOCCTAHOBHUTENBHEBIE,
M3JaTeIbCKOTO TPOAYKTa C | TIOBEACHUS; ypaBHEHHE XHMHYECKOH pEaknuu - TPU | IK30- U
Y4E€TOM crpoca 1 | CIOCOOHOCTH OLICHUBATh CUTyalluW, | peleHHH  y4eOHBIX  TO3HABATENBHBIX W | DHIOTEPMHUYECKHE, PEaKIMH MOHHOTO 0OMeHa),




KOHKPETHOMN LeNIeBOi
ayAUTOPHHU.

IIK 3.5. Co3naBath
pas3iuuHbIe THIIBI
MH(OPMALMOHHBIX PECYPCOB
(TexcroBele, TpaduUecKue,
MYJITUMEANA U JPYTHUe) UL
HpeCTaBICHUS B

U31aTEIHCKOM MPOIYKTE.

CBSI3aHHBIE C XWMHYECKUMH SIBICHUSMH, WU
NIPUHUMATh OCO3HAHHBIC peleHus,
OpPHEHTHPYSICh Ha MOpPaJbHO-HPABCTBEHHEIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBaTh CBOE MOBEACHHE U
IIOCTYIIKH CBOUX TOBapHILEeld ¢ MO3ULUI
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHE
MOCJIEAACTBUH 3THX IOCTYIIKOB;

JIP 04. ®m3mueckoe BOCIIUTAHHUE: TOHUMAHHS
LIEHHOCTEH 37J0pOBOTO M Oe30MacHoro odpasa
KHM3HH, HEOOXOIMMOCTH  OTBETCTBEHHOTO
OTHOUICHHS K COOCTBEHHOMY (DM3HYECKOMY U
NICUXUYECKOMY 370POBBIO;

coOJII0/IeHHS TPaBUIT 0E30MaCHOT0 00paIeHHs
C BELIECTBAMH B OBITY, TIOBCEJHEBHOM YXH3HU
U B TPYAOBOH JNE€ATEIbHOCTH;

ITIOHUMaHHUA IOCHHOCTH paBuil
HWHAWBUAYAJIbHOTO u KOJIJICKTUBHOI'O
0e301acHOTO IIOBCACHUA B CUTyalusXx,

YTPOXKAIOIIUX 30POBBIO M )KU3HH JIFOJICH;
OCO3HAHHUS  TOCIHEACTBHH W HENPUATHA
BPEIHBIX NPUBBIYEK (YIIOTPEOICHNUS aJIKOT OIS,
HapKOTHKOB, KypeHHUs);

JIP 05. TpynoBoe BOCIIUTaHUE:

KOMMYHHUKaTHBHOMN KOMIIETEHTHOCTH B
y4eOHO-HCCIIeIOBATEIbCKOW  AEATENIEHOCTH,
OOIIECTBEHHO  IOJIE3HOM, TBOPYECKOHW U

JIPYTUX BUAAX IEATCIbHOCTH;

YCTAHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUU
MPAKTHYECKUX 3a7a4 COLMANBLHON
HAMpPaBICHHOCTH (B paMKax CBOEro Kjacca,
TITKOJIBI )

HHTEpeca K MPAKTHYECKOMY  H3YUCHHIO
npodeccuil pa3nuvHOro pPoJia, B TOM YHCIE Ha
OCHOBE MPHUMEHEHHSI MPEIMETHBIX 3HAHHUN IO
XMMUH;

YBOKEHUS K TPydy, JIOAIM Tpyaa W
pe3yabTataM TPYAOBOM AESITEIbHOCTH;
TOTOBHOCTH K  OCO3HAHHOMY  BBIOOPY

MPaKTHYECKUX 3ajad, NPUMEHATh Ha3BaHHbIE
MOJIETIbHBIE TIPEJCTABICHUST IS BBISBICHHA
XapaKTepHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U
XMMHUUYECKHX PEaKLIUH.

2) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:
BIAZECTh  OCHOBAMH  METOJOB  HAYYHOTO
TIO3HAHMS BEUIECTB U XUMHIECKUX PEaKIni;
(hopMyIHpOBaTh IETH M 339N HCCIICTOBAHUS,
HCTIONH30BATh MIOCTABIICHHBIC "
CaMOCTOATENBHO C(HOPMYIHNPOBAHHBIE BOMPOCHI
B KauecTBE MHCTPYMEHTA IO3HAHMS M OCHOBBI
st (OPMHPOBAHUSI THIIOTE3bl II0 MPOBEPKE
MIPaBUJILHOCTHU BBICKA3bIBAEMBIX CYKICHUIL;
BJIAJICTh HaBBIKAMH CaMOCTOSITEIILHOTO
IUIAHUPOBAHUSI M TPOBEICHUS YYEHHYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS
Ha0monaTh 3a XOZ0M mporecca,
CaMOCTOSATEIHHO MIPOTHO3UPOBATH ero
pe3ynpTar, (OpMyIHpOBAaTH O0OOMICHUS W
BBIBOJIBI OTHOCHUTEJBEHO JIOCTOBEPHOCTH
pe3yIbTaToB HCCIIEIOBaHUS, COCTaBIIATh
00OCHOBaHHBII OTYET O MPOAETAHHOH padboTe;
npuoodperarb OTIBIT YYEHUYECKOU
UCCJIEI0BATEIbCKON u IIPOEKTHOI
JIeATeNIbHOCTH, MPOSBISITE  CIIOCOOHOCTh |
TFOTOBHOCTh K CaMOCTOSITEJIbHOMY  IOHMCKY
METOJIOB  peIleHMs] MPAaKTUYECKHX  3ajad,
NPUMEHEHHUIO Pa3JINuHbIX METOJIOB TO3HAHHUSL.
3) pabota ¢ uapOpMAIIEH:

OPHEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHKAX
nH}opManuy (HayqHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHYECKOTO  COJICp)KaHHs,  CIIPaBOYHbBIC
rocodwus, pecypcsl MHTEepHETa), aHAIN3UPOBATh
WHGOPMALINIO PA3IMYHBIX BHAOB U (opMm
NPE/ICTABICHUS,, KPUTHYECKH OLICHHUBATh e€e
JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;
dbopMynupoBaTh  3ampockl U NPUMEHSTH
pasiuuHble METO/ABl IPHU TOUCKE U O0TOOpe
nH(pOpMaNUK, HEOOXOTUMOM JIJISl BHITIOJTHEHHS

pacTBOp, QJICKTPOJIUTHI, HEDJICKTPOJIUTEI,
QJICKTPOJIUTHYICCKAA

Jucconuanusa, OKHCIUTCIIb,

BOCCTAaHOBHUTCIIb, CKOpPOCTH XUMHUYECKOM

peaxIuy, XUMHUECKOe PaBHOBECHE),

TEOPUH M 3aKOHBI (TEOpPHS XHMHUYECKOTO
CTPOEHHUS OPTaHUYECKUX BEILECTB
A.M.bytneposa, Teopust

JNEKTPONUTUIECKON JUCCOLMALUY,
nepuoanueckuii 3akox JI.M1.Menneneena,

3aKOH COXPAaHEHUs MaccChl),

3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3bIK XUMHUH,
(akTomOruYecKkue CBEIEHHUST O CBOWCTBax,
cocTase, MOJyYCHUU u 6e3omacHOM
HCIOJIb30BaHUU BaXXHEUIIINX

HEOPTaHMYECKUX U OPraHUYECKUX

BEIECTB B OBITY M MPAKTHIECCKOH
JIeSITENIbHOCTH YEI0BEKA;

IIP 03. ChopMHUpOBaHHOCTh YMEHUI1 BEIABIATH
XapaKTepHbIE PU3HAKU U B3aUMOCBA3b
U3yYEHHBIX TOHATHH, IPUMEHATH
COOTBETCTBYIOIUE MOHATHUS NIPU

OTIMCAaHUH CTPOCHUS U CBOMCTB
HEOPTaHMYECKUX M OPTaHMYECKHIX

BEIIECTB M HX NPEBPAllCHUN; BBIIBIATH
B3aMMOCBSI3b XUMHYECKHX 3HAHUH C

MOHATUSIMH WM TPEACTABICHUAMH  JAPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

p 04. CdopmupoBaHHOCTB yMeHUI
UCTIONIb30BaTh ~ HAWMEHOBAaHUS  XUMHYECKHX
COEIMHEHUH MEXIYHApOIHOTO coro3a
TEOPETUYECKON

W TIPUKIIAJHOM XUMHUH U TPUBUAJIbHBIC
Ha3BaHUS BAXHEHIINX  BEIIECTB  (ITHIIEH,

aleTWIeH, TaunepuH, ¢eron, Qopmanbaerus,
YKCyCHasl KHUCJIOTa, TJHWIWH, YTrapHBIA Tas,
YIIEKUCTBIA Ta3, aMMHUakK, TalieHas HW3BECTbh,
HeraieHast U3BeCTh, TUTheBas CoJa U JPYTHX),
COCTaBIISATh  (DOPMYJIBI  HEOPTAaHWYECKHUX |
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HHIUBHUYATbHON TPaeKTOPUH 0Opa30BaHMUs,
Oyaymedi  mpodeccurr W peanu3aluu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4YETOM
JIUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMUH, HHTEPECOB u  moTpebHOCTEH
o0111ecTBa;

JIP 06. Dxonornueckoe BOCIIMTaHUE:
9KOJIOTUYECKH LIEIECO00PA3HOTr0 OTHOILICHUS K

NpUpOAE, KaK HCTOYHHKY CYLICCTBOBAHHMS
JKM3HH Ha 3eMIIe;

TIOHUMaHHS rJ100aJIbHOTO Xapakrtepa
9KOJIOTHUECKUX npobiiem, BIIMSIHUSA

SKOHOMHMYECKUX TMPOIECCOB HA COCTOSHUE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

0CO3HAaHHS HEOOXOIMMOCTH HCIIOJIL30BaHUS
JOCTHIKEHUH XUMHUH JIJIsl PEIIeHUs] BOMPOCOB
PpalMOHAIBHOIO MPUPOAONIOIB30BAHUS;
aKTHBHOTO HENPUITHS NeHCTBHH,
MPUHOCALINX BPEl OKPYKaIoLeH MpUPOAHON
cpene, YMEHUS MIPOrHO3UPOBATh
HeOIaronpusTHEIC SKOJIOTHYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U
MpeIoTBpalaTh UX;

HaITAYAS pa3BUTOTO 9KOJIOTUYECKOTO
MBIIIJICHUS, 3KOHOFH‘ICCKOI>’I KyJ'H)TypI)I, OIIbITa
JIeATEIIbHOCTH JIKOJIOTHYECKOH

HaTpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MU B [I0O3HABATEJIbHON, KOMMYHUKAaTUBHOW U
COLMAJIBHOW  TPAKTHKE, CIOCOOHOCTH W
YMEHHSI aKTHBHO HPOTHBOCTOSITH HACOJOTHH
XeMo(poOHH;

JIP  07. lleHHOCTM Hay4yHOrO IIO3HAHUS:
c(hopMHpOBaHHOE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON TPaKTHKHY;
ITOHUMaHMs CIEeUU(PUKHA XUMHHA KakK HayKH,
OCO3HaHWA ee poiad B  (GOPMHPOBAHUH
PpaIMoHaIFHOTO HAy4YHOTO MBIIUTICHUS,
CO3JaHUM IEJOCTHOTO TIPEJCTAaBJICHUS 00

y4eOHBIX 3a/1a4 ONPE/ICIIEHHOTO THIIa;

npuodpeTaTh OTIBIT UCIIOJNIb30BaHHMS
nH(pOpPMaMOHHO-KOMMYHHUKAaTHBHBIX

TEXHOJIOTHH ¥ Pa3IMYHbBIX TIOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTHUMAIBHYIO
¢dopmy mpencraBieHUs HHPOPMAIMU (CXEMHI,
rpaduKy, AWArpaMMbl, TaOTUIBI, PUCYHKH W

Apyrue);

UCTIONB30BaTh HAYYHBIH S3BIK B KadeCTBE
cpeactBa mpu  paboTe € XHUMHYECKOH
nHopManuei: TPUMEHATH MEXIPEIMETHbIC
(pusnueckne u MaremMaTH4ecKue) 3HAKH H
CHMBOJIBI, dhopmyisl, ab0peBHaTypHI,
HOMEHKJIATYpY;

UCIIONIb30BaTh M MNpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEACTBA HATMIATHOCTH.

MP 02. OsnageHue  yHHUBEPCAJIbHBIMHU
KOMMYHUKaTHBHBIMH ACHCTBUSIMH:

3a7aBaTh BONIPOCHI 10 CYIIECTBY OOCYKAaeMOii
TeMbl B XOJA€ JHanora W/WIH IUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYITHUpPOBAaTh CBOH
NIPEATIOKEHUSI ~ OTHOCHTENBHO  BBINTOJIHEHHSA
MIPEAJIOKEHHOM 3aa4H;

BBICTYyIIaTh C  IIPE3CHTAlMell  pe3yabTaToB
MIO3HABATENFHON JESITEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIFHO WIH COBMECTHO co
CBEPCTHUKAMHU TIPH BBIOJHEHUH XMMHUYECKOTO

9KCIEpUMEHTa, TPaKTHUeCKod paboThl 1O
HCCIIEIOBAaHUIO CBOMCTB HM3Y4YaeMbIX BEIECTB,
peanuzanu yueOHOTO MpoeKTa "
(opMynMpoBaTh BBIBOJBI 110  pE3yJbTaTaM
MIPOBEJICHHBIX nccIe 0BaHuN ITyTeM

COTJIACOBAHUSI TIO3UIMI B XOJ€ OOCYKIACHUS U
0o0OMeHa MHEHUSIMH.

MP  03. Osgnazenune
PETYIATHBHBIMH JCHCTBUSMU:
CaMOCTOSTEIBHO IJIAHUPOBATh U OCYIIECTBIISATH
CBOIO MMO3HABATEIILHYIO JIEATENLHOCTD,
OMpeeIisis e eI U 3a1a4H, KOHTPOJIUPOBATh

YHUBEPCAIbHBIMU

OpPraHUYECKHX BELIECTB, YPaBHEHUS
XUMHYECKHX PEAKLUH, OOBACHATh MX CMBICI;
MOATBEPXKJIATh  XapaKTepHbIE  XUMHUUYECKUE
CBOMCTBa BEIIECTB COOTBETCTBYIOLIMHU
9KCIEPUMEHTaMH U

3aIMUCSIMH YPaBHEHUH XUMIYECKUX

peakuuit;

np 05.  CdopMupOBaHHOCTE  YMEHUH
YCTaHABIMBATh TPUHAUICKHOCTh HW3YyUCHHBIX
HEOPTaHMYECKUX W OPraHWYECKHX BEIIECTB K
OIpeieNIeHHBIM

KJIaccaM M rpymnnaM CO€IUHEHUH,
XapaKTepu30BaTh HX COCTaB M BakKHEHIIHe

CBOﬁCTBa; OINpCACIATh BH/bI XUMHUYCCKHUX
cBs3eil (KoBaJieHTHasI, MOHHAS,

MeTajIn4yeckKas, BOJIOPOJIHAS), THUIIBI
KPHUCTAJUTMYECKUX penIeTox BEIIIECTB;

KIIacCH(HUIIIPOBATH XUMHUUCCKUE PEAKIIHH;

IIP 06. Biagenue OCHOBHBIMH METOIAMHU
HAyJHOTO ITO3HAHHS BEUIECTB M XHUMHUYCCKHX
SIBJIEHHI (mabmoncHue, HU3MEpEeHHe,
SKCIEPUMEHT, MOJICTTHPOBAHUE);

IIP 07. ChopMHUPOBaHHOCTh YMEHH IIPOBOJAUTH
pacueThl 10 XHMHYeCKUM (dopMmyaaM U
YPaBHEHHSIM XUMHUYECKUX

peakmmMii C  HCHOJB30BaHHEM  (H3UUECKUX
BEJIMYHH, XapaKTEPHU3YIOIIHNX BEIICCTBA C
KOJINYECTBEHHOM CTOPOHBI: MAcCHI,

oO0bemMa  (HOpMaNbHBIE  YCJIOBHS)  Ta30B,
KOJIMYeCTBA BEIIECTBA; HCTIONB30BaTh
CHUCTEMHBIC XUMHUYCSCKUE 3HAHUS JIIIS

MIPHUHATHS PEIICHUN B KOHKPETHBIX

JKM3HEHHBIX  CHUTyallMsiX,  CBSI3aHHBIX  C
BEIIIECTBAMH U KX IIPUMECHECHHEM;
P 08. CdopMupoBaHHOCTD yMEHUI

IUTAHUPOBATD U BBITIOTHATH XUMHUYECKUH
9KCHEPUMEHT (IIPEBPAIICHHS

OpTaHMYECKHUX BEIIECTB MPH HArpeBaHWH,
MOJTyYCHHE 3THJICHA M W3yYCHUE €r0 CBOICTB,
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OKpPY’KaIOIIeM MUpPE KaK O €IMHCTBE MPUPOJIBI
W YeJOBEKAa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH W pEUIeHuH INpodieM
COXpaHEeHMs IPUPOIHOTO PaBHOBECHS,;

yOeXAeHHOCTH B 0CO00# 3HAYMMOCTH XUMHHU
JUIL  COBPEMCHHOM IMBWIM3aIMU: B €€
T'YMaHHUCTUYECKON HApaBJIEHHOCTU U BaXKHOMN
pOJIH B CO3TaHUU HOBOW 0a3bl MaTepHaIbHON
KYJNbTYpBl, PCHICHHH TJIO0ANBHBIX MpoOiIeM

YCTOWYMBOIO  pa3BUTUS  YEJIOBEUECTBA -
CBIPDbEBOM, DHEPreTUYECKOW, MHIIEBOH U
9KOJIOTUYECKON Oe30MacHOCTH, B Pa3BUTHU
MEIUIIUHBI, obecreueHn yCIOBUH
YCTEITHOTO Tpyna u JKOJIOTHYECKHU
KOMGOPTHOIA JKU3HU KaXKJ0T0 YyjIeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH:

MOHUMAHHS CYIIHOCTH METOJO0B IO3HAHUS,
HCMONb3YyEeMbIX B  ©CTECTBCHHBIX HAYyKaXx,
CHOCOOHOCTH ~ HCHOJB30BaTh  MOJyYaeMble
3HAHMS JUIS aHAU3a U OOBSICHEHUS SBICHHUN
OKPYXKAIOIIEro MUPa M TPOUCXOSIINX B HEM
U3MEHCHHU, YMCHHS JejaTh OOOCHOBAHHBIC
3aKJIIOYCHHST Ha OCHOBE HAYYHBIX (DAKTOB W
UMCIOOINXCA MOaHHBIX C MECJIbIO TIOJTYUCHUA
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh
XUMHUYECKHE 3HAHUS IS pelieHus mpodiieM B
PEabHBIX KHU3HEHHBIX CUTYAIUSIX;

HHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON
JIeSTeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY
00pa3oBaHUIO H  €amMoO0pa3oBaHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUHU IIO
XHUMHHU B COOTBETCTBHU C JKU3HCHHBIMU
MIOTPEOHOCTSAMHU;

HHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMIHBIX
chepax mpodeccnoHaTBEHOM e TENHHOCTH.

U 10 Mepe HeoOXOJMMOCTH KOPPEKTUPOBATH
NpEeAJaraeMblii  aaropuT™M  JIEHUCTBUH  IIpU
BBIIIOJTHEHUH YYEOHBIX W HCCIE0BATEIbCKUX
3aja4, BbIOMpaTh Hanbosiee dS(PGHEKTUBHBIA
CIoco0 WX pEUIeHUs C Y4YeTOM IOJIyYeHHs
HOBBIX 3HaHUIl O BEIIECTBAX M XUMHYECKHX

peaKnusx;

OCYIIECTBIISATH CaMOKOHTPOJIb CBOEH
JEATEIPHOCTH HAa OCHOBE CaMOaHalW3a M
CaMOOIICHKH.

Ka4ueCTBEHHbIC PEaKIUy Ha
ANBAETHIBI, Kpaxmal, YKCYCHYIO KHCIOTY;
JieHaTypalus OSJIKOB X HarpeBaHNH, IIBETHBIC
peakuuu OeNKOB; NPOBOAUTH PEAKIIMH HOHHOTO
o0OMeHa, OIpeaeNsiTh

cpemy BOIHBIX pacTBOPOB, KadeCTBEHHBIC
peaknuu Ha Cynbdat-, KapOoHaT- U
XJIOPHJ-aHUOHBI, HAa KaTHOH aMMOHMS; PEIIaTh
9KCTIEPUMEHTAIIBHBIC 33/1a4H 110

teMaM "Metamiel" 1 "Hemeramisr") B
COOTBETCTBMM  C  NpaBWJIaMH  TEXHHUKH
0e301acHOCTH PH 0OPAILEHNH C BEIECTBAMU U
N1ab0paTOpHBIM 000PYOBaHHEM; IIPEICTABIISAT
pe3yIbTaThl XMMUYECKOTO SKCIIEPUMEHTA

B (hopMe 3anucH ypaBHEHHIA

COOTBETCTBYIOIIMX PEAKLIMNA U

(hOpMyIHPOBaTH BEIBOJBI HA OCHOBE 3THX
PE3yNbTaTOB;

IIP.09 ChopMHpOBaHHOCTH YMECHHUS
AHATM3UPOBATh XUMUIECKYIO

nHpopManMio, TMOIy4aeMyl0 M3  PasHBIX
HCTOYHHMKOB (CPEICTB MAacCOBOW HMH(OpMAIHNH,
ceTs IHTEpHET U ApyTHE);

ITP.10 ChopMupOBaHHOCTH YMEHUH COOIIOAATH
MpaBUJa  JKOJOTMYECKH  IeJIecO00pa3HOro
MOBe/ICHHS B OBITY U TPYAOBOH JIESTEIBHOCTH B
LEeNIIX

COXPaHEHHS CBOETO 3I0POBBS U

OKpYXarouie NpupoaHON Cpebl;

YUUTBHIBATh ONACHOCTH BO3JICHCTBHUS Ha JKUBBIC
OPTaHHU3MBI OIPEACIEHHBIX

BEIIECTB, IIOHWUMAas  CMBICH  IOKa3aTess
Mpe/eNbHON TOMTyCTUMON KOHIIGHTPAINY;
MP.11 1151 00yJaromuXxcsi C OrpaHUICHHBIMHU
BO3MOKHOCTSIMH 3/I0pOBBS:
ChopMUPOBaHHOCTE  YMEHUS MIPUMEHSITD
3HaHHUS 00 OCHOBHBIX JOCTYNHBIX MeETOoJax
MO3HAHMUS BELIECTB U XUMUYECKHUX SIBJICHUI;




2. COAEP)KAHUE YYEBHOU JUCIHUATIIAHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Odnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPaAMMbI Y4eOHOM TN CIUTIIHHbI 72
BT. 4.
1. OcHoBHOe cojiep:KaHue 68
BT. Y.
TEOPETHUECKOE 00yUeHue o4
MIPAKTUYECKHUE 3aHATUS 14
2. TIpodeccuoHaILHO-OPUEHTHPOBAHHOE COlePIKAHUE (COAepPIKAHUE 4
MPUKJIAJTHOTO MOJ1YJIsA)
BT. Y.
TEOPETUYECKOE O0yUEHUE 2
MPAKTUYECKHUE 3aHSTUS 2

ITpomesxyrounas arrecranus B popme qudQepeHIpoBaHHOTO 3a4eTa
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2.2 TemaTnyeckuii IJIaH U co/iep:KaHNe Y4eOHOH TUCHUTLINHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia O0bem yacos, B T.4. dopmupye
pa3/1eJioB U TeM (ocHOBHOE€ 1 NIPO(JecCHOHAIBLHO-OPUEHTHPOBAHHOE), Tpaxtuy | [podeccron Mble
NpaKTHYeCKUe 3aHATHUS — ATBHO- KOMIIeTeH
Bcero | 3aHsaTus | OpHEHTHpOBa nuu
HHOE
coJIep>KaHue
1 2 3 4 &) 6
Pazgea 1. O0mas u Heopranuveckass XuMus
Tema 1.1 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIE MOHATHS M 3aKOHBbI XUMHH. KoJM4yecTBEHHbIE OTHOIICHUS B OK 01
MOHSITHUS U xumur. OCHOBHBIC KOJHMYECTBEHHBIC 3aKOHBI B XUMHUU W PacdeThl IO 5
3aKOHBI YpaBHEHUSAM XUMHUYECKUX PEaKIIUM.
PacuerHble 3a1a9n Ha HAXOXKICHUE MACCOBOM JTOJW XMMHUYECKUX JICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoanyeckuii 3aK0OH M NepUOAMYECKAsT CHCTEMAa XMMHUYECKHX OK 01
3aAKOH M CHCTEMA | 5yemenToB JI.M.MenaeiieeBa 2 OK 02
XHMHYCCKHAX CTpoeHHe aTOMOB XHMHYECKUX JIIEMEHTOB
JJIEMEHTOB OCOGEeHHOCTH CTPOEHHS YTEKTPOHHBIX 000JI09€K ATOMOB JIEMEHTOB
A.M.MenneneeBa | gopmmx NepHOI0B 2
W3meHeHne CBOMCTB COeAMHEHHI XUMUYECKUX IIEMEHTOB B TIEPHUOJIaX U
rpyImmax
IIpakTnueckoe 3ansaTue Nel 5 5
CocTaBjieHHE IEKTPOHHBIX (hOPMYIT aTOMOB XHMHUIECKHX JIEMEHTOB
Tema 1.3 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
Crpoenue OcHoBHbBIE CBOMCTBA XUMHYeCKOH cBsA3U. KOoBasieHTHAs CBA3h OK 01
BeLeCTBa NonHas xumnueckast cBsa3b. Metaiummdeckas cBsi3b. Kpucrannueckue OK 02
PEIIEeTKH. 2
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Tema 1.4. Bona.
PacTBopsbI.
DJIeKTpoJMTHYEC
Kast
AMCCOIHALIUS

Conep:xaHue yueOHOro MaTepuaJia

10

Boaa, pacTBopbl.
MaccoBasi 10/151 pACTBOPEHHOTI'0 BellleCTBA.

IIpakTHyeckoe 3ansitue Ne2.
[IpurorosneHue pacTBopa 3aJaHHOM KOHUEHTPALIMH

KucnoTbl, OCHOBaHUS M COJIM — DIIEKTPOJIUTHI. JJIeKTPOJIUTHYeCKAS
JUCCOINAIHS.

Peaxnyu nonnoro oomMena.

IIpakTHyeckoe 3ansaTHe Ne 3
Peaknuu nonHoro oomena. CocrapiieHHE pEeaKIil HOHHOTO OOMEHa IMyTeM
COCTABJICHHSI MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUM.

OK 01
OK 02
OK 04
OK 07

Tema 1.5
Knaccupurxanus
HEOPraHU4eCcKHX
COCIUHEHMIT U uX

CBOMCTBA

Coaep:xaHue yueOHOro MaTepuaJia

16

Kunaccndpukanusi Heopranmyeckux BemectB. [IpocTbie U ciioxkHbIE
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIBI,
KHCIIOTHI, conn). Ha3zBanus Heopranuyeckux BemiecTB. OKCUIbl,
XMMHYECKHE CBOMCTBA, MOJYyYECHUE.

Mertaaabl. OO0mue ¢u3Myeckue M XUMHYECKHE CBOMCTBa METasIOB.
CrocoObl moiy4yeHusl. 3HAUEHHE METaNIOB U HEMETAIJIOB B MPHUPOAE U
KHU3HEIEATeIbHOCTH YelloBeKa U opraHu3MoB. Koppo3ust MeTaymioB: BHUJIBI
KOPPO3HH, CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UH

Hemeranibl. OOume ¢pusnyeckue 1 XUMUUYECKUE CBOMCTBA HEMETAIIJIOB.
Tunuunsie cBoiictBa HemerawioB [V— VII rpynn. Knaccupukanuus un
HOMEHKJIaTypa COeIMHEeHHH HeMeTaioB. KpyroBopoTsl OMOTeHHBIX
2JIEMEHTOB B IPUPOJE

IIpakTnyeckas padora Ne 4.
Onpenenenre CBOMCTB METAJUIOB U HEMETAJIOB

XuMHuYecKkHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHMX BellecTB
(OKCHIIOB, THAPOKCUAOB, KUCIIOT, cosielt U 1p.). Okeuabl. 3aKOHOMEPHOCTH B
WU3MEHEHHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIUHEHUH, BBICILINX
OKCHUJIOB U THIAPOKCHUIOB

OK 01
OK 02
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XuMu4ecKkHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHHMYeCKHX BelIeCTB.
(OKCHIOB, THAPOKCHAOB, KHCIOT, cojeii u np.). ['mapoxkcuasbl.

3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB MPOCTHIX BELIECTB, BOJOPOIAHBIX 2
COEMHEHM, BBICIINX OKCHJIOB Y THAPOKCUIOB
XumMHuYecKkHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHM4YeCKHX BellecTB
(OKCHAOB, THAPOKCUIOB, KMCIIOT, cosel u ap.). Kueaorsl. 3akoHoMepHOCTH 5
B HU3MEHEHUU CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOAHBIX COEIWHEHUH,
BBICIIMX OKCHJIOB M TUAPOKCUIOB
XHMHYeCKHEe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHU4eCKUX BellecTB
(OKCHAOB, TUAPOKCUIOB, KUCIIOT, cojiel u ap.). Coau. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJAOPOJHBIX COCIUHEHHM, BBICILINX 2
OKCHJIOB U THIPOKCHIOB
Tema 1.6 Conep:xanue yueOHOro MaTepuaJa 6
Xumuyeckune Kinaccnpukanussi XMMHYECKHX PpeakUMH. YpaBHEHUS  OKHCIICHUSA- 5 OK 01
peakuuu BOoCCTaHOBJIEHMs. CTeneHb OKUCIeHNUss. OKUCIUTENb U BOCCTAHOBUTEIIb.
IIpakTHyeckoe 3ansaTHe Ne S.
Cocrasienue YPaBHEHHI1 OKHCJIHMTEJIbHO-BOCCTAHOBHUTEJIBHBIX 5
peakumii, OIpeneleHHe OKHUCIUTENsI U BOCCTAHOBUTENS, OIpeAesieHUe
CTETICHEH OKUCIICHHS QJIEMEHTOB.
CxopocTbh XUMHYeCKUX peakumii. DakTopsl, BIUSIOMINE HA CKOPOCTh 5
XMUMHYecKoH peakiuu. O6paTUMOCTh peakuuii. XMMH4YecKoe paBHOBeCHe.
Pa3nen 2. Oprannyeckasi Xumus
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 6
OcHoBHBIE IIpeamer opraHn4ecKoi XUMHH. OK 01
NOHSATHS OcHoOBHbIE 10JI0KeHHUS TEOPUH XMMHUYECKOT0 CTPOEHHUSI. 2
opranuveckou | M3omepsl. Buasl nsomepun.
XUMHUH Oco0eHHOCTH COCTaBJIeHMS HA3BAHUH OPraHUYeCKHUX COeIMHEHUI. 2
HomeHnkuarypa.
IIpakTnyeckoe 3ansitue Ne6
CocraBneHue CTpYKTYpHBIX (hopMyI1 H30MEpPOB 2
Tema 2.2. Copep:kaHue y4eOHOTr0 MaTepuaJa 18
IIpenenbHbie yrieBoaopoabl. Pru3ndeckue CBOMCTBA ATKaHOB 2 OK 01
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CsoiicTBa XHUMHUYECKUE CBOMCTBA U IIOJIy4eHHUE aJIKaHOB. [IpuMenenune OK 02
OPTaHUYECKUX | AjkeHbl. AJTKHHBI. M30oMmepus. HoMmenkinatypa OK 04
BEIIECTB XMMHUYECKUE CBOMCTBA AJIKEHOB, AJIKUHOB 2
)
JIneHoBbIe YIiIeBOAOPO/bI. 32241 HA BbIBOJ (GOPMYJIbI 5
ben3on. XuMuyeckue cBONCTBA
Cnuprsl, Ki1accuukanus, HOMEHKJIAaTypa, (pu3nyecKue CBOMCTBA. OK 01
Pemenue 3anay. 2 OK 02
XuMuyeckue cBorcTBa cnupToB. [IpuMenenune OK 04
Aabaernabl. Keronsl. Xumnyeckue u pusnyeckue cpoiicta. Ilpumenenue. 2
Kap6oHoBble Kucj0Thl. XMMHYECKHE CBOHCTBA. 2
CaoxHble 3Gupbl.
IIpakTHyeckoe 3ansaTHe Ne7 2
Onpenenenue CBOUCTB KAPOOHOBBIX KMCIOT
Amunbl. Knaccuduxkanys, HOMEHKIaTypa. AMHUHOKHCJIOTBI. XUMUYECKHE 2 OK 01
CBOMCTBa OK 02
Beaku. Ctpykrypa. CBoiicTBa OK 04
Buoopranuyeckue coequnenus. [Ipumenenue u 6uosornyeckas poJib
yraeBooB. OKUCIEHHE YTIeBOI0OB — HCTOYHUK SHEPTUU JKHUBbBIX
opranu3MoB. O61acTu NpUMeHeHNs: aMHUHOKUCIOT. [IpeBpaienns 6enkoB 5
MUK B opranu3Me. buonornyeckue pynkuuu 6enkos. buonoruueckue
¢byHKIMU XUpOB. Pojb OpraHndyeckoil XuMUM B peLICHUH pobieM
MUIIeBON O€30MMaCHOCTH
Pa3nes 3. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA
Tema 3.1 Xumus | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coaep:KaHue y4eOHOro 4
B ObITY U MaTepHuaJia
NPOM3BOACTBEHH | Hogeiinie 1ocT)EHNST XUMUYECKON HAYKA U XUMUYECKON TEXHOJIOTUH. OK 01
O 1eATeNbHOCTH | Posib XUMUM B 00ecniedeHUH IKOJOTMYEeCKOli 0€30MacHOCTH NPH 2 OK 02
YyeJIoBeKa H3rOTOBJICHUH M31ATeIbCKON NMPOAYKIHH. OK 04
IIpakTnyeckoe 3ansaTue Ne 8 1'(1)15 20;
AHaiu3 cocTaBa M MOAOOP KpPacoKk /A pa3padoTKH MakeTra ¢ 2 K 3:5:

eCTeCTBeHHO-Hay‘{HOﬁ TEMATHKOIA.
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JuddepeHuipoBaHHbIN 3a4eT

Bcero

16
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3. YCJIOBUSA PEAJ/IM3BAIIAA TPOT'PAMMBI YUEBHOM JUCIHHUITJINHBI
«XHUMMUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY odecneyeHn1o

Peanuzanus yueOHON AUCIUIUIMHBI TPeOyeT HAIMYHs yueOHOTO KaObuHeTa XUMHH.

Ob6opynoBanue yueOHOro KaOMHETa: 0Cal0UHbIE MECTa 110 KOJUYECTBY 00yUaroIInuXCs;
pabouee MeCTO mpenojaBares, 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. Pym3utuc, ®@. 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. Kysnenosa, H.E.. Xumus. ba3zossiit ypoens. 11 knace : 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 — Mockaa : [IpocBemnienne, 2023. — 128 c¢. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. IMa6puensu, O.C.. Xumus. 11 knacc. ba3osiit ypoBens : Yueouuk / O.C. ['abpuensH,
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

OCBOCHHA

IpenoaaBaTesieM B IPOIEcCce IPOBEACHUS 3aHATUH.
OneHka JuuYHOCMHBIX PE3YJIbTATOB O0O0ECIIEUMBACTCS B XOJIe€ pealld3allMd BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIecca, BKI0Yas BHEYPOUHYIO 1EATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHublX Pe3ylibTaToB MPOBOJUTHCS B XO/€ TEKYyIIeH U
MPOMEKYTOUHOM arrectannu. OUEHUBAETCS AOCTHXKEHUE KOMMYHUKATHUBHBIX M PETYISATHUBHBIX
JNeiCTBUIl (HABBIKM COTPYAHMYECTBA, CAMOOPraHU3AllUM, CAMOCTOATEIBHOCTH OLIEHWBAaHUS

CUTyalldd W TPUHATUS pPEUICHUS,
JIEATEITLHOCTH ).

JUCHUITIIMHBI

OCYIICCTBIIACTCA

CaMOCTOSITENIbHOCTH ~ MH(OPMAIMOHHO-TT03HABATEIILHON

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTpOJISA

(I)OPMLI U ME€TObI

CHMBOJIUKOM;

€ YyueToM KOHTPOJISA M OLlEHKH

npogeccuoOHAIbHO pe3yabTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CopmupoBanHocTs npeacrasienuii | OK 01,02,04, 07 VYcrHbll
0 MecTe XUMHH B coBpemeHHou Hayuno# | [1K 2.2., I1K 3.5. 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
XMUMHYECKUMHU  TOHATHSAMHU,  Teopusmu, | [TK 2.2, T1K 3.5. MUCbMEHHBINA ONPOC
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepeHnnpoBaHHO
MOJIb30BaHNE XUMUYECKOW TEPMUHOIIOTHEH U 1 3a4er

TP 03. CdopMUPOBAaHHOCTH
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 ¢
MOHITUSIMU U TIPEJICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;

yMEHUHI

OK 01,02,04, 07
K 2.2, 11K 3.5.

[IpakTnyeckue paboThI
HuddepenunpoBaHHo
1 3auer

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
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U

yYMEHUHN

0K 01,02,04, 07
K 2.2, IIK 3.5.

TecroBble 3agaHus
JuddepenunpoBaHHo
U 3a4eT
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3aIUCSMU YPABHEHUN XUMUYECKUX
peaKIuii;

I[P 05. CdopMUPOBaHHOCTH
YCTaHaBJIMBATh IIPUHAJIEKHOCTh
M3yYECHHBIX HEOPTraHUYECKUX U
OpraHWYECKUX BEUIECTB K ONpPEIEICHHBIM
KJIaccaM U IpyIIaM COEAUHEHH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOICTBA; OIPEIEIATh BUIAbI XUMUYECKUX
CBS3€H, THUI KPUCTALUIMYECKUX PEHIETOK
BEIECTB; KJIACCU(DUIIMPOBATh XUMUYCCKHE
peakuuy;

yMEHUHI

0K 01,02,04, 07
K 2.2, IIK 3.5.

TecroBble 3a0aHUs
HuddepenumrpoBanHo
U 3a4eT

[IP 06. Bnagenne OCHOBHBIMHA METOIAMU

0K 01,02,04, 07

[IpakTnueckue padboThI

Hay4YHOTO Mo3HaHus BemecTB U xumuueckux | [1K 2.2, T1K 3.5. HuddepenumrpoBanno
SBIICHUH (HaOII0/1eHHE, i 3aueT

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

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

OpoBOAMTH  pacueTbl 1o  xumuyeckum | [IK 2.2, 1K 3.5. CUTYallMOHHBIX 3334
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX; HuddepenunpoBaHHo
UCII0JIb30BaTh 1 3auer

CUCTEMHBIC  XUMHUYECKME 3HAHMUA Ul
IIPUHATHUS PEIICHUN 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 XMMUYECKUI K 2.2, 11K 3.5. JuddepeHurpoBanHO
9KCIIEPUMEHT 1 3a4eT

I1P.09 c(hOopMUPOBAHHOCTH ymenust | OK 01,02,04, 07 Pabota c Tabnuniamu u
aHaJTM3UpPOBaTh XUMHUECKyto HHpopmanuio, | [IK 2.2., TIK 3.5. 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 | [1IK 2.2., TIK 3.5. MMACbMEHHBIA OIIPOC
1es1ecoo0pa3Horo IMoBeNeHUs B OBITY U JuddepeHurpoBanHO
TPYIOBOM NEeATEIIbHOCTU B LeJsx i 3a4er

COXpaHEHHUs CBOETO 310pOBbS u

OKPY’KaroIllel MPUPOTHON CPENbL;

YUNTBHIBaThb ONACHOCTh BO3ACHCTBHUS Ha

JKUBbIE OpraHU3Mbl OIIPEIETIEHHBIX

BEUIECTB, IIOHMMas CMBICI IIOKa3aTess

MPEJEIBbHON TONYCTUMON KOHIIEHTPALUH;

I1P.11. Jlst o0yJarmuxcs c | OK 01,02,04, 07 YCTHBIN B
OIPaHUYECHHBIMU [IK 2.2, TIK 3.5. MMACBMEHHBIA OIIPOC
BO3MO>KHOCTSIMU 3J10pOBBS: JuddepeHunpoBanHO
c(OpMUPOBAHHOCTh ~ YMEHMSI  IPUMEHSATH i 3auer

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




