o0s1acTHOE rocy1apeTBeHHOE OO IKETHOE
npodeccHonanbHoe obpaszoBaTelibHOE yupesieHne
«KoCTpoMCKO# TOProBO-3KOHOMHUYECKHH KOJIEK»

PABOYAS ITPOI'PAMMA
OBIEOBPA30OBATEJBHOTI'O YYEBHOI'O IIPEJAMETA

PACCMOTPEHA

Merojmueckum coserom OI'BITOY
«KTDOK»

ITpotokon Ne 8 o1 12.05.2023 r.
[Tpeacenarens

MC 77 v [lerponasnosckas S.A.

OJIOBPEHA

[UKJIOBOM METOIMYECKON KOMMCCHEH
001eodpazoBaTe/IbHbIX JIMCIMITIHH
npotokost Ne 9 ot 19.05.2023 r.
[peacenarens: S 11lepounmuna M.B.

Astop: I'puropsesa T.H.

O/1.12 XUMUs

2023 r.

PACCMOTPEHA

[Tenarornueckum coeroM OI'BITOY «KTHK»
[Tporokon Ne 7 o1 19.05.2023 r.

[Tpukas OI'BITOY «KTDK» ot 24.05.2023 r.
No 186 /i

Pabouast mporpamma paspaboTana Ha OCHOBaHHMH
[Ipukaza MunucrepeTsa HPOCBEIICHHS
Poccuiickoit @enepanmu ot 18 mas 2023 roja
Ne371  «O6  yrBepkaeHun  eaepanbHoii
o0Opa3oBaTesIbHOH MPOrpaMMbl CpejIHero oduero
oOpa3oBaHus», IIPUMEPHOI POrpaMMBbl
001eo0pazoBaTesbHOI JUCHMIUTHHBI,
yTBepiKAeHHOH Ha 3acesanun CopeTa 110 OlEHKe
COJIepKaHMs M KayecTBa IMPUMEPHBIX paboumx
nporpaMM 001e00pa3zoBaTeIbHOO U COLHAIBHO-
rYMaHHTapHOIO LUKJIOB CpeJiHero
npodeccuonanbuoro  obpaszosanus, Ilporokosn
Ne 14 ot 30 nosiGpst 2022 rona

1o CHELHAIBHOCTSM cpesHero
npodeccHoHaNBLHOTO oOpazoBanus (CI10)
YKPYITHEHHOMH IpyMiibl

15.00.00 MaiuuHocTpoeHHe

15.02.05 Texuuueckas JKCILTyaTalms
000Opy/10BaHUst B TOPropjie M 0OOIIECTBEHHOM
MUTaHUH

3am. apektopal £ A.A. Cmuphosa




MuHUCTEPCTBO MPOCBEILEHUS Poccuiickoit ®denepaunn
ot 18 mas 2023 rona Ne 371 «O0 yrBepx)aeHun geneparbHoi 00pa3oBaTeIbHON IPOTPaMMBbI CPEIHETO
obmero  oOpa3oBaHUs», MPUMEPHON  MPOrpaMMBI  OOIIE0OpPA30BATEIBHON  JUCIUTUIMHBI,
yTBepkJACHHON Ha 3acemanuu CoBeTa MO OILIGHKE COJEPIKAaHWS M KadecTBa MPUMEPHBIX PabOYMX
nporpaMMm  00meoO0pa3oBaTeNbHOTO W COLMAIBHO-TYMAaHUTAPHOTO  LHUKIOB  CPEIHETO
npoeccrnonansHOro oopazoBanus, [Iporokon Ne 14 ot 30 Hos16ps 2022 rona

Opranuzanus-pa3paboTUHK:
OI'BIIOY «KocTpoMcKko# TOProBO-3KOHOMUYECKUM KOJITIEIK»
Astop: I'puropsesa T.H.
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1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM PABOYEN ITPOT' PAMMBI
OBIIIEOBPA3OBATEJIbHOM TV CHUILIMHBI «XUMMST»

1.1. MecTo AMCIMIUINHBI B CTPYKTYPe OCHOBHOI mMpog)eccCHOHAILHOI 00pa30BaTeIbHOI MPOrpaMMBbI

OOmeobpa3oBaTenbHasl AUCIUIUINHA «XUMUS» H3ydaeTcsi Ha 0a30BOM ypoBHE B 00IIe0oOpa3oBaTEIbHOM IUKIIE
y4eOHOro IJIaHa OCHOBHOW IpodeccroHanbHON 00pa30BaTeNbHOM MTPOrpaMMBbl YKPYITHEHHBIX TPYI CHIEIHAIBHOCTEH /
npodeccnit:  15.00.00 MammHoctpoenne/15.02.05 TexHuueckass OSKcIuTyaTtanus OOOpYIOBaHUsI B TOPrOBiIE U
0O0IIECTBEHHOM ITUTaHUU

«Xumus» Ha 6a30BOM YPOBHE COCTABJISICT 72 vaca, U3 KOTOPBIX 64 gaca — 6a30BBIA MOIYJIH (6 pa3ieiioB) U 8 yacoB
— TIpHUKJIaTHOM Moayib (1 pasen), BKIIIOYAIOMKi MPaKTHKO-OpUEHTHPOBAHHOE CO/IEpKaHNue KOHKPETHOM NMPOdeccHn HiTH
CHELUaIbHOCTH.

[puknagaolt MomysIp BKJIIOYAaeT ofuH paszzen. Paznen 7 «Xumus B OBITY M IPOM3BOACTBEHHON NESTEILHOCTH
YeJOBeKa» peann3yercs Uil BceX INpodecchil/crienuaibHOCTe Ha Marepualie KeCOB, CBSI3aHHBIX C JKOJIOTMYECcKON
0€30MaCHOCTBIO M OLIEHKOH IOCJEJCTBUI OBITOBOH M TPOM3BOJICTBEHHOH JEATENFHOCTH, IO OTpacisiM Oymaymiei
poeCCHOHANBHOM JIEITEILHOCTH 00YYarOIIMXCS.

[epron o0y4eHus U pacnpesielieHre Mo CeMecTpaM OrpezessieT 00pa3oBaTenbHasi OpraHu3anus CaMOCTOSTENBHO,
C y4eToM JIOTMKM (OPMHUPOBAHHS NPEIMETHBIX pE3yJbTaTOB, OOMMX M NPO(ECcCCHOHATBHBIX KOMIETEHIIUH,
MEXIPEIMETHBIX CBSI3el C JAPYTMMH JUCHUILUTMHAMH 00Ie00pa3oBaTeIbHOr0 M 00IIEeNpOheCCHOHAIBHOIO IIUKIIOB
y4eOHOr0 IJIaHa.

1.2. lesn 1 niiaHupyeMble pe3yJibTaThl 0CBOEHUS TUCIUNIUHBI

1.2.1. lean 4 3apaum AUCHUTLIMHBI

DOpMUPOBAHUE Y CTYACHTOB IPEACTABICHUS O XMMUUECKOM COCTABIISIOIIEH €CTECTBEHHO-HAYYHONW KapTUHBI MUpa
KaK OCHOBbBI TPHUHATHA pCH_IeHI/II‘/II B JKHM3HCHHBIX W TPOU3BOACTBECHHBIX CHUTYyallUAX, OTBETCTBCHHOI'O IIOBECACHUSA B
IIPUPOJHOMN cpene.

3agaun IMCHMIIMHBI:

1) copMupoBaTh HOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHU XUMHYECKUX MPOLIECCOB U SBICHUH B OKpY)Karomen
cpezne, LeTOCTHOM HaydHOH KapTHHBI MUPA, B3aUMOCBSI3U U B3aUMO03aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS COCTaBIATH (HOPMYIBI HEOPraHUYECKUX WU OPraHMYECKHX BEIIECTB, YPABHEHUS XMMHUYECKUX
peakiuii, OOBSCHATH UX CMBICII, HHTEPIIPETUPOBATH PE3yIbTaThl XUMUUECKUX IKCIICPHIMEHTOB,

3) cdopmMupoBaTh HAaBBIKM IPOBEACHMS MNPOCTCHINNX XHMHYECKHX OKCICPUMEHTAIbHBIX HCCICNOBAaHUN ¢
COOJTI0/IEHHEM TIPAaBHII OE30IIaCHOT0 OOPAILEHHS C BEIECTBAMH U JJA00OPATOPHBIM 000PY/I0BaHUEM;

4) pa3BUTbh YMEHHS HCIIOIB30BATh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IniHbIX HCTOYHUKOB;

5) cdopMupoBaTh yMEHHS IMPOrHO3HPOBATH ITOCJIEACTBUS CBOEH ACSATENBHOCTH W XUMHYECKHX IMPUPOIHBIX,
OBITOBBIX M IPOM3BOJICTBEHHBIX IPOLIECCOB,;

6) copMHpoBaTH MOHMMAaHWE 3HAYMMOCTH JOCTIDKEHHH XUMHYECKOH HAYKH M TEXHOJOTHMH Ui Pa3BUTHA
COLIMAJIBHOW M MTPOU3BOJICTBEHHO# cep.



1.2.2. Ilnanupyemblie pe3y/IbTaThl OCBOCHHS 001ec00pa30BaTeIbHONH AUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Kon n
HaMMeHOBaHHe
(popMupyembIx
KOMIIeTeHIM

ILnanupyeMble pe3yJIbTATBI OCBOCHUS IMCHUTIMHBI

O6mme’

JIMCIMIUIHHADPHbIC’

OK 01. Bribupats
CHOCOOBI pelIeHHs
3a1a4
npodeccroHanbHO
1 1eATeTbHOCTH
MIPUMEHUTENBHO K
Ppa3U4HBIM
KOHTEKCTaM

B yacT TPYI0BOro BOCIIUTAHMS:

- TOTOBHOCTh K TPYHdy, OCO3HaHHWE IIEHHOCTH MAacCTepCTBa,
TPYAOIIIO0HE;

- TOTOBHOCTh K AKTHBHOW JEITELHOCTH TEXHOJIOTHUECKON U
COIMAJIbHON HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH,
IUIAHUPOBATh M CAMOCTOSITEJIBHO — BBIITONHATH — TaKYIO
JIEATELHOCTD;

- HWHTEpEC K pa3n4HbIM cdepaM MpodeccHoHaTbHOR
JIeATELHOCTH,

OsnajneHue YHUBEPCATHLHBIMHI
M03HABATEJbHBIMH AEHCTBUSIMM:

a) 0a30BbIe JJOrHYecKHe JIeliCTBUA:

- CaMOCTOSITENBHO (OPMYNUPOBATh M  AKTYyaJIM3UPOBAThH
npobiieMy, paccMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBIIUBATH CYIIECTBEHHBIN MPU3HAK WX OCHOBAHUS JJIs
cpaBHEHUs, Kiaccu(UKaUU U 0000IICHHS;

- ONpeneNsiTh LENH NEeSITENbHOCTH, 33JaBaTh IapaMeTpbl U
KPUTEPUH UX JTOCTHKCHUS,

Y4eOHBIMH

- BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOpEYMsS B
paccMaTpuBaeMbIX SIBICHUSIX;

- BHOCHTb KOpPpPEKTHBBI B JI€SITENbHOCTb, OLIEHUBAThH
COOTBETCTBHE PE3yAbTAaTOB IEISIM, OLEHWBATh PHUCKU
TIOCJIEICTBUHN ESITENBbHOCTH;

- pa3BUBaTh KpEAaTHBHOC MBIIUICHWE IPH  PEIICHUU

JKU3HEHHBIX TPOOIIEM

0) 0a30BBIE HCCJIEA0BATEILCKHE NEHCTBHS:

- BIAQJECTh HABBHIKAMH  y4eOHO-MCCIEIOBATEIBCKOH U
MIPOEKTHOH eATETHLHOCTH, HABBIKAMH Pa3pEIIeHAs IPoOIeM;

- BJIaJIETh CUCTEMON XMMHUUECKHUX 3HAHM, KOTOpas BKIIIOUAET: OCHOBOIIOIAraloNINe MOHITHUS
(XMMHYECKHIi SIIEMEHT, aTOM, DJIEKTPOHHAS 000JI0YKa aTOMa, S-, P-, 0-3JIEKTPOHHbIE OpOUTAIIH
aTOMOB, HMOH, MOJIEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKash CBs3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA 00BEM, YIJICPOIMHBIA CKEIeT,
(hYHKIMOHATBHAS TPYIIA, PAJAUKAJ, U30MEPHs], U30MEPhI, TOMOJIOTHUCCKHI Psijl, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOJI- M a30TCOJCPIKAIINEC COCAMHCHHs, OMONIOTUYCCKH aKTHBHBIC
BellecTBa  (YriaeBOnbl, OJKHPBI, OEJKH), MOHOMEp, IIOJMMEp, CTPYKTYpHOE 3BEHO,
BI)ICOKOMOJ'[CKyHﬂprIC COCAUHCHUA, KpI/ICTaJ'IJ'II/I‘-ICCKaH pemeTKa, THUIIbI XUMHUYCCKUX peaKuMﬁ
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, IK30-U YHIOTEPMHUIECKUE, PEAKIIM HOHHOTO 0OMeHa),
PacTBOp, DJICKTPOIUTHI, HEIIEKTPOIUTHI, AJIEKTPOTUTHUECKAs] JUCCOLUAIUS, OKHCIUTENb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHYECKOH peaKkiuu, XUMUYECKOE pPaBHOBECHE), TEOPHH U
3aKOHBI (TEOpUsI XMMUYECKOTO CTpOeHMs opraHudyeckux BemiecTB A.M. Byrnepoa, Teopus
JJEKTPOJINTUYECKON JauccolManuy, nepuoauueckuil 3akon .M. MenneneeBa, 3akoH
COXpaHEHHs MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHUMHUH, (DAKTOJIOrHYECKUE
CBEJICHUSI O CBOWCTBAax, COCTAaBE, MOJYYCHUH M OE30IIACHOM HCIIOJIb30BAaHUU Ba)KHEWIIINX
HEOPTraHMYECKHX M OPTaHMYECKUX BEIECTB B OBITY U MPAKTHUECKOHN EeSTEILHOCTH YEIOBEKA;
- YMETh BBIABIISATH XapaKTePHbIC NPU3HAKU U B3aMMOCBSI3b U3YYCHHBIX MMOHATUH, IPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TP OIMCAHUU CTPOEHHA U CBOWCTB HEOPTaHHYECKUX M
OpPTaHMYECKUX BEIIECTB U MX MPEBPAIICHUIl;, BBIBIATH B3aUMOCBSI3b XUMHUUECKUX 3HAHUHI C
MOHATHSIMU U TIPEICTABICHISIMU APYIHX €CTECTBEHHOHAYYHBIX NPEIMETOB;

- YMETh HCIIOJIb30BaTh HAUMEHOBAaHMA XHUMHYECKHX COCTMHEHHUN MEXIYHApOIHOTO CO03a
TEOPETUYECKON W TPHUKIAAHOW XHMHH ¥ TPUBHAJIBHBIC HA3BaHUS BaKHEHUIINX BEIIECTB
(aTHneH, alleTHiIeH, MIMIepHH, GeHon, GopManbIerull, yKCyCHasi KHCIIOTa, TIUIHMH, YrapHbIi
ra3, yrIIeKUCIbIA Ta3, aMMHAK, TalleHas H3BECTb, HEralleHas HM3BECTh, NMUTHhEBas COla H
IPYTUX), COCTABIAATH (HDOPMYIBI HEOPTAHMYECKHX M OPTaHMYECKHX BEHIECTB, YPaBHEHUS
XUMHYECKHX PEaKLUi, OOBACHATh WX CMBICK; IOATBEPXKAATh XapaKTepPHBIE XUMHYECKHUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU OSKCIIEPUMEHTAMH U 3alHCAMH YpaBHEHHI
XUMUYECKHUX PEaKLH;

- YMETh YyCTaHaBIWBATh IMPHHAIICKHOCTh M3YyYCHHBIX HEOPTaHUYECKUX WM OPTaHHIECKUX

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronsHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKasblBalOTCA B COOTBETCTBUM C METOAMKON NPEnoAaBaHNsA AUCLUMNHbI




- BEIABIIATH TIPUYKUHHO-CIIE/ICTBEHHbIE CBSI3U u
aKTyaJIU3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Yy €€ PELICHUS,
HaxoJUTh  apryMeHTbl  JJsi  JIOKa3aTeIbCTBAa  CBOUX
YTBEPXKACHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

- aHaJM3UPOBATHh IIOJNYYEHHBIE B XOJ€ pEIIECHUs 3ajadu
pe3ynbTaThl, KPUTHUUYECKU OIEHHWBAaTh X JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSX;

- yMeThb TE€pPEHOCUTh 3HAaHUS B TIO3HABATEIBHYIO U
MPAaKTUYECKYIO 00JIaCTH JKU3HEACATEIbHOCTH;

- YMeThb HMHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
objacreit;

- BBIABUTaTh HOBEIE HJIEH,
TIOJIXOJIBI U PELICHMUS;

- COCOOHOCTH MX MCITOIL30BAHMS B [TO3HABATEILHON 1
COIMAIbHOM MpaKTHKE

npeajaratb OpHUI'MHAJIbHBIC

BEIIIECTB K OINpPEICIICHHBIM KJIaccaM U TPYIaM COCTUHECHUH, XapaKTepU30BaTh UX COCTaB H
BaKHCUIIIE CBOWCTBA; OMPENENATh BUIBl XUMHYCCKUX CBs3el (KOBaJCHTHAs, WOHHAS,
METaJUTMYECKasi,  BOJOPOJAHAS),  TUNBl  KPUCTALIMYCCKMX  PEIICTOK  BEIIECTB;
KJIaCCU(UIIMPOBATH XUMHUYUCCKHIE PEAKIINY;

- c(hopMHpPOBATh TPEICTABICHHUSA: O XWMHUYCCKONH COCTAaBJISIONICH €CTeCTBCHHOHAYUHOM
KapTHHBI MUPA, POJTU XUMHH B ITO3HAHUH SBJICHUIA PUPOIBI, B JOPMUPOBAHIH MBIIUICHHS U
KYJIbTYpBl JHYHOCTH, €¢ (DYHKIIMOHAJIHHOH TPaMOTHOCTH, HEOOXOMUMOM Ui PEIICHUS
MPAKTUYCCKUAX 3a]1a4 U 3KOJIOTHUYECKU OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cperie;

- YMETh POBONTE PACUYETHI IO XUMUICCKUM (POpMYJIaM U yPaBHEHUSAM XUMHUICCKUX PEAKITUIA
C WCIOJIb30BaHUEM (PH3MUCCKHUX BEIMUYUH, XapaKTEPU3YIONIUX BEIECTBA C KOIMYCCTBEHHOM
CTOpOHBI: Macchl, o00ObeMa (HOpMaJibHble YCJIOBHSI) Ta30B, KOJIMYECTBAa BEIECTBA;
HCIOJIb30BaTh CHCTEMHBIC XUMUYCCKHE 3HAHWS JUISI MPUHATHS PEHICHHH B KOHKPETHBIX
JKU3HCHHBIX cuTyaum[x, CBA3AaHHBIX C BEHIECCTBAMU U UX IMTPUMEHECHUEM

OK 02.
Hcnonbs3oBaTh
COBPEMEHHBIE
CpencTBa MOKCKa,
aHanu3a u
HHTEpIpeTaln
uHpopmanuu u
nH(popMalnOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHHS 337124
npodeccroHanbHO
1 IEATEIbHOCTH

B o0s1acTH IEHHOCTH HAYYHOI'0 MIO3HAHHUS:

- copMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HayKH M OOIIECTBEHHOI
HpPaKTHUKY, OCHOBaHHOI'0 Ha  JManore KyJIbTYp,
CIIOCOOCTBYIOLIIETO ~ OCO3HAHHMIO  CBOEr0O  MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpPILEHCTBOBAHUE SI3bIKOBOM U YUTATENbCKOU KYIbTYpPHI
KaK Cpe/ICTBa B3aMMOACHCTBUSI MEXIY JIIOJbMU U TO3HAHHS

MHUpa;
- OCO3HAHHWE IIEHHOCTU HAy4YHOU JeATEIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISThH MIPOEKTHYIO U HCCIEIOBAaTENbCKYIO

JEeATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE;
OsiageHue YHHBepCAIbHBIMH
MO3HABATEJbHBIMH AeCTBHSIMM:

B) padoTa ¢ nH(popManueii:

- BJIaJICTh HABBIKAMU ITOTY4eHU HHPOpPMALU U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIBPHO OCYIIECTBIATH IOWCK,
aHaNN3, CHCTEMAaTH3allMI0 M HMHTEPHPETanuio HH(POpMAIUH
Pa3IMYHBIX BUIOB U (OPM NpeCTaBIICHHS;

- CO37aBaTh TEKCTHl B pa3MYHBIX (opMaTax C Y4eToM
Ha3HAYCHUs] WHPOPMAIMN W IEJIEBOH ayauTOpPHH, BBHIOMpas
ONTHMAJIBHYIO (pOPMY MPENCTABICHHS M BU3YaIN3aINH;

- OLIEHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIHH, €€
COOTBETCTBHE MPABOBBIM M MOPATBHO-3THUECKUM HOpMaM;

Y4eOHBIMH

- YMETh IUTAHUPOBATh U BBIMOTHATH XUMHUECKH I SKCIIEPUMEHT (TIpeBpaIleHs] OpTaHUYeCKUX
BCIICCTB IIPW HArp€BaHWH, IMOITYUYCHUE DTHUICHA W H3YUCHUE €TI0 CBOﬁCTB, KauyCCTBCHHBIC
PEaKIMK Ha allbJIeTHIbL, KPaxMal, YKCYCHYIO KHCIIOTY; AeHaTypauus OeJIKoB IPH HarpEeBaHUH,
I[IBETHBIC PEAKLMH OCJIKOB; IPOBOAUTE PEAKIIMH HOHHOI'O OOMEHa, ONPEAEIIATh CPEAY BOIHBIX
PacTBOPOB, KaueCTBEHHBIE PEAKIMU Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha KaTHOH
aMMOHHUSI;, pemaTh KCIEepHUMEHTaNbHbBIe 3a1aud no teMaMm "Mertamisl" u "Hemeramisl") B
COOTBETCTBHU C INPAaBUJIAMH TEXHUKM OE30MaCHOCTH NpH OOpAIEHHM C BELIeCTBAMH U
71a00paTOpHBIM 000PYJOBaHUEM; NIPEACTABIIATE PE3YIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B
(dopme 3amucH ypaBHEHHIH COOTBETCTBYIOLIMX PEaKIMi U (POPMYIIUPOBATE BEIBOBI HA OCHOBE
9THX Pe3yIbTATOB;

- YMeThb aHaJHM3UPOBATh XUMHUYECKYI0 MH(OPMALUIO, NMOTYyYaeMyl0 U3 Pa3HBIX MCTOYHUKOB
(cpenctB MaccoBoi nHpOpMalyu, cetb HTepHET U Apyrue);

- BJIAJIETh OCHOBHBIMH METOAAMH HAyYHOTO IO3HAHUSA BEINECTB M XUMHYECKUX SIBICHUH
(mabmonieHre, M3MEpPEHKe, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

- YMETb [IPOBOJHTH PACUETHI 10 XUMHIECKHM (HOpMyJIaM 1 ypaBHEHHAM XUMUYECKUX PeaKIUit
C UCIOJIB30BAaHUEM (PH3UYECKUX BEIUYHMH, XapaKTEPHU3YIOIIUX BEIIECTBA ¢ KOIMYESCTBEHHON
CTOPOHBI: Macchl, o00ObeMa (HOpMajJbHBIE VCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIIONIB30BAaTh CHCTEMHBIE XMMHYECKHE 3HAHUS UL NMPUHATHS PELIeHHH B KOHKPETHBIX
JKM3HEHHBIX CHTYallUsX, CBS3aHHBIX C BELIECTBAMHU M HX IPHUMEHEHHEM




- WCMOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX |
KOMM YHUKAIIMOHHBIX TEXHOJOTUI B PENIEHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX 1  OpPraHM3allMOHHBIX  3a7a4 ¢
coOmroneHreM ~ TpeOOBaHWMM  JPrOHOMHKH,  TEXHUKH
0€30MacHOCTH, THTHEHBI, pPECypcoCOepeKeHH s, TIPABOBBIX U
STHYECKUX HOPM, HOPM MH(OPMALTMOHHON O€30I1aCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3ILIUTHI
uHpopManuu, HHHOPMAIIMOHHOM OE30MACHOCTH JIMYHOCTH,

OK 04.

S dexTuBHO
B3anMOJIeicTBOBAT
b ¥ paboTaTh B
KOJUIEKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH H
CaMOOMPE/IENICHHUIO;

-OBJIaJICHHE HaBBIKAMM y4eOHO-HCCIIeI0BATEIBCKOM,
MIPOEKTHOM U COLUATLHON JIESITENbHOCTH;

OmjlafiecHe  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMH
NEeHCTBUSIMU:

0) coBMeCTHAA AeATEeJILHOCTh.

- IIOHUMAThb U HCIIOJIB30BaTh HpeI/IMyH_ICCTBa KOMaH}IHOﬁ u
UHIUBUYaIbHOU PabOTHI;

- [IpUHUMATh eI COBMECTHOM IESATEIILHOCTH,
OpPTaHU30BHIBATH U KOOPAWHUPOBATH JACHCTBHA IO €€
JIOCTHMKEHUIO: COCTAaBJIATh IIaH JEMCTBUM, paclpelnessTh
pONHK C y4€TOM MHEHHWI y4aCTHUKOB OOCYKIATh PE3yJbTaTh
COBMECTHOH paboThI;

- KOOpPJMHHMPOBATH M BBINOJIHATH PabOTYy B YCIOBHSX
peayibHOr O, BHUPTYaJIBHOTO u KOMOMHHPOBaHHOTO
B3aNMO/ICHCTBHS,

- OCYUIECTBJIATH MO3UTHBHOE CTPAaTErMYecKoe MOBEICHUE B
Pa3IUYHBIX ~ CHUTyallUsiX, MPOSABIATH  TBOPYECTBO U
BOOOpakeHUe, ObITh HHUIIUATHBHBIM

OBinaaenue YHHUBEPCAJbHBIMHU peryasiTHBHbIMH
NelCTBUSIMMU:

I') NPUHATHE ce0s1 M APYTUX JIOJIEi:

- TPUHAMATh MOTHUBBI M apryMEHTHl OPYTUX JIOAEH Ipu
aHAJIN3€e Pe3yIbTATOB JIEATEIHHOCTH;

- IPU3HABATDH CBOE MIPABO U MPABO APYI'HX JIOACH Ha OMIHOKH;
- pa3BHUBATh CIIOCOOHOCTH IIOHUMATE MHP C TTO3HITUH JPYTOrO
YEeJI0BEKa,

- YMETh IUTAHAPOBATH U BBITOIHATH XUMHUUCCKH I SKCIICPUMEHT (TIPEBPAIICHHUS OPTaHUYECKUX
BELIECTB MPHU HArpeBaHWM, MOJYYEHUE STHJIEHA M W3YYEHUE €r0 CBOMCTB, KAaUeCTBEHHBIC
peaKiK Ha aJIbACTUIbL, Kpaxmall, YKCYCHYIO KHCIIOTY; IeHaTypalys OeJIKOB IIPH HarpEBaHHH,
I[BETHBIC PEAKIMU OCJIKOB; IPOBOAUTH PEAKI[MH HOHHOIO OOMEHA, ONPEICNATh CPENY BOIHBIX
pacTBOPOB, Ka4eCTBEHHbIE PEaKIMU Ha Cyab(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHMSI;, pellaTh dKCIepUMEHTabHbIe 3amaun mo temaM "Metamnsl" u "Hemeramis") B
COOTBETCTBHM C MPAaBMIAMH TEXHHKH O€30MaCHOCTH IMPH OOpAIICHUH C BEIISCTBAMH H
nabopaToOpHBIM 000pYJOBAaHHEM; TIPECTABISATh PE3YNILTATHI XMMUYECKOrO 3KCIIEPUMEHTa B
(hopme 3anucy ypaBHEHHH COOTBETCTBYIOLIMX PeaKkIni U (POPMYIHUPOBATH BBIBOJIBI HA OCHOBE
3THUX pe3yNbTaTOB

OK 07.
CopmeicTBoBaTh
COXPaHEHHIO

B o0s1acTH 3K0/10rH4eCKOro BOCIIMTAHUS:
- c(hOpMHUPOBAHHOCTD HKOJIOTMIECKON KyIbTYPHI, IOHNMAaHNE
BIMSHUS  COIMAIBbHO-DKOHOMHYECKMX  TIPOIECCOB  HA

- chopMHpOBATH TPENCTABICHUS: O XUMHUYECKOH COCTABISIONICH €CTeCTBEHHOHAYJHOU
KapTHUHBI MUPA, POJIM XUMHUH B TTO3HAHWUU SBJICHUH ITPUPOBI, B POPMUPOBAHUN MBIIUICHUS U
KyJAbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAWMOHN ISl pEIIeHUS




OKpYXarouleu COCTOSIHUE TPHUPOTHOH M COIMAIBHON Cpeibl, OCO3HAHWE | MPAKTHUYCCKUX 3a7ad M DKOJIOTMYECKA OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO H
cpensl, TII00ABHOTO XapaKTepa YKOIOTHICCKUX MPOOIIEM; IPUPOIHOIL cpene;

pecypcocOepekeH | - INIAaHUPOBAHUE U OCYLIECTBIICHHE JICHCTBUI B OKPY)KAIOIIEH | - yMeTh COONI0AaTh MPaBMIIa SKOJIOTMIECKH [ETIECO00Pa3HOro MIOBEACHUS B OBITY M TPY/IOBOH
W10, IPUMEHSATH Cpelle Ha OCHOBE 3HAHHUS IIeNiell YCTOMYMBOrO pPa3BUTHUA | JAEATEIBHOCTH B ILIENSAX COXPAHEHMS CBOETO 3JI0POBbSI U OKPY)KAIOIIeH MPUPOTHOU CPEIbI;
3HaHUSA 00 YEJI0BEYECTBA; YUUTHIBATh OTMIACHOCTh BO3JICHCTBHSI HAa dKUBbIE OPTaHU3MbI ONPEACTIEHHBIX BELIECTB, TOHUMAsI
HW3MEHEHUHU AKTUBHOE HEMNpUsATHE JEHUCTBUM, TNPUHOCAIIMX  Bpea | CMBICH MOKa3aTeNs MpeaebHON TOMYCTUMONW KOHIIEHTpAluU

KJIMMaTa, OKpYy>Karoliel cpene;

TIPUHLUTIBI - YMEHHUE MPOrHO3UPOBATH HEOIATONPHUATHBIC SKOIOTMICCKUE

OepexXIMBOro MOCTIEICTBUS MIPENIPUHUMAEMBIX JIEHCTBUIA, IPeOTBpaIIaTh

TIPOU3BOJICTBA, UX;

3¢ deKTHBHO - pacllupeHue OmbITa JEITENTbHOCTH  JKOJOTHYECKOM

JIeNiCTBOBATH B HaIlpaBJIEHHOCTH;

Ype3BbIUANHBIX - OBJIa/ICHNE HABBIKAMH Y4€OHO-HCCIIEI0BATEIbCKOM,

CUTYaIUAX MIPOEKTHOM U COLMAJIbHOMN AESITENbHOCTH;

IIK4

[1K 4.1. YuacTBOBaTh B INIAHUPOBAHUH W OpraHU3alWK PabOThl CTPYKTYPHOTO TO/IPa3/IelICHusI.
[1K 4.2. YuacTBOBaTh B PyKOBOJICTBE Pa0OTOM CTPYKTYPHOTO MOJIpa3eieHHsI.
I1K 4.3. YuacTBOBaTh B aHaJIN3€ poLiecca U Pe3yabTaTOB AESTEIbHOCTH NOAPa3eICHHUS.

JIP 1 OcoszHnaromnuii ce0st rpaskAaHHHOM M 3aIIIMTHUKOM BEITUKOW CTPAHBI.
JIP 2 TIposBistromuil akTHBHYIO TPakIaHCKYIO TO3UITHIO, IEMOHCTPHPYIOIINHA MPUBEP>KEHHOCTD MPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH aKTUBHBIN
U y4aCTBYIOLIHH B CTYICHYECKOM U TEPPUTOPHATILHOM CaMOYIPABIEHHHU, B TOM YHCIIE Ha YCIOBHAX JOOPOBOIBYECTBA, IPOIYKTHBHO B3aUMOACH CTBYIOIMH U yJacTBYIOIIHIT B
JEATEILHOCTH OOLIeCTBEHHBIX OpraHU3ali.
JIP 3 CoOnronaroniyii HOPMBI TIPABOIMOPSIKA, CICAYIOUIMN HeanaM TPa)KIaHCKOro oOIecTBa, obecredeHus] Oe30MacHOCTH, TpaB M cBoOON rpaxkaaH Poccuu. JlosnbHbIN K
yCTaHOBKaM
U TPOSBICHUAM INPEACTABHUTENEH CYOKYIbTYp, OTIMYAIONIMH MX OT TPYNI C MASCTPYKTHBHBIM M JICBUAHTHBIM IOBEIECHWEM. [IeMOHCTPUPYIONMH HENpUsITHE |
NIPENYTIP XK AAOIINN
COIIMAJIBHO OMACHOE TMOBEJICHUE OKPY/KAOIINX.
JIP 4 TlposiBnsitonuii ¥ IEMOHCTPUPYIOIINH yBaXKEHHE K JFOASIM TPYAa, OCO3HAMIIMN IEHHOCTh COOCTBEHHOTo Tpy/Aa. CTpemMsinuiics K HOpPMHUPOBAHUIO B CETEBOM Cpe/ie TNIHOCTHO
u
po¢heCcCHOHAIBHOIO KOHCTPYKTHBHOT'O «IH(POBOTO CIIeNa.
JIP 5 JleMOHCTpHPYIOMIKI PUBEPKEHHOCTH K POTHON KYIBTYype, HICTOPHIECKOHN MaMATH Ha OCHOBE JTF0OBU K PonyHe, pomHoMY Hapoy, Majiol poAWHE, MPUHATHIO TPaAAIIOHHBIX
LIEHHOCTEH MHOTOHALMOHAIIbHOrO Hapona Poccun.
JIP 6 IposBnsromuii yBa>keHHE K JFOISM CTapIIero MOKOJIEHUS W TOTOBHOCTD K YUACTHIO B COMAIBHON TOAIEPKKE U BOIOHTEPCKUX JABIDKCHUSX.
JIP 7 Oco3Haronuii IPHOPUTETHYIO IEHHOCTh IMYHOCTH YEJIOBEKA; YBAYKAIOIIMI COOCTBEHHYIO M TY)KYI0 YHHUKAJIBHOCT B Pa3IMYHBIX CHTYalllsX, BO BceX (hopMax M BUAax
JeATETbHOCTH.
JIP 8 TlposBistomuii 1 AEMOHCTPHUPYIONINH yBa)KEHNE K MPEACTABUTEISIM Pa3INIHBIX 3THOKYIBTYPHBIX, COIIHAIBHBIX, KOH()ECCHOHANBHBIX U HHBIX Tpyni. CONnpUYacTHBIN K
COXPaHEHHIO, TIPEYMHOXEHHIO ¥ TPAHCIISIIAN KYJIBTYPHBIX TPAIHIMHA M IEHHOCTEH MHOTOHAIIMOHATIBHOTO POCCHICKOTO TOCYIapCTBa.




JIP 9 Cobmromaromuii u nmponaraHIupyrOIIXi paBriIa 3I0POBOr0 U OE30IMacCHOTO 00pa3a KHU3HH, CIIOPTa; MPEIYIPESKIAFONIUA JTHOO MPEOIOICBAOIINI 3aBUCHIMOCTH OT aJIKOT OIS,

Tabaka, ICHXOAKTHBHBIX BEIIECTB, a3apTHBIX

urp U T.4. COXpaHSIOUINA ICUXOJOTUYECKYI0 YCTOWYMBOCTD B CUTYaTUBHO CIIOKHBIX WM CTPEMUTEIIBHO MEHSIOIINXCS] CUTYaIUSX.

JIP 10 3aborsimuiicst 0 3ammTe OKpYKaroleil cpeibl, COOCTBEHHOH 1 Yy)X0l 6€30MacHOCTH, B TOM YHCIIE IU(PPOBOM.

. JIP 11 IlposBisronuii yBaKCHHE K 3CTETUICCKUM IIEHHOCTSIM, 00JIaJaFOIIU OCHOBAMH SCTETHYCCKON KYIBTYPHI

JIP 12 [puHuMaromui ceMeiHble IIeHHOCTH, TOTOBBIN K CO3/IaHHIO0 CEMBU 1 BOCTIUTAHUIO JIETEH; IEMOHCTPUPYIONINI HETIPUATHE HACUIIMS B CEMBE, YXOIa OT POIUTENbCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUH CO CBOMMH JECTHMH M UX (DMHAHCOBOTO COICPIKAHUSL




2. CTPYKTYPA Y COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCHUILIMHBI «XUMMS»

2.1. O6beM QUCHMILIMHBI ¥ BHABI Y4e0HOH padoThl

Bun y4eOHoii padoThI

O0BeM B yacax

O0BeM 00pa3oBaTeIbHON NMPOrPaMMbl JHCIHMILTHHBI 72
B T.4

OcHOBHOE colep:kaHue 64
BT. 4.

TeopeTHYeckoe 00yueHue 30
MpaKTUYECKUE 3aHATHS 24
71200paTOPHBIC 3aHATHS 10
IIpodeccnonanbHO-OpHEHTUPOBAHHOE cOlepskaHue (codepKaHHe NMPUKIATHOTO 6

MOYJIS)

BT. 4..

TeopeTHyeckoe 00ydueHue 2

MIPAKTUIECKHUE 3aHATHA 4

IIpome:xyTouHasi aTTecTalus (3a4eT) 2
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2.2. TemaTn4yecKUil IJIaH U coepKaHUe TUCHMIINHBI

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJa (OCHOBHOE M IPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE 1 OBneM 4acoB DopMHupyeMble
pa3/iesioB U TeM NPAKTHYECKUE 3aHATUS, NPUKJIAJIHON MOLYIb KOMIIeTeHIIUH
1 2 3 4
OcHoBHOe cofep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA 6
Tema 1.1. OcHOBHOE coep:kanne 4 OK 01
CrtpoeHue aToMOB
XUMHYECKUX TeopeTnueckoe o0yueHue 2
3JIEMEHTOB U
IIPUPOJA XUMHUYECKOU . o
CBS3H COBpeMCHHaﬂ MO/JICJIb CTPOCHUA aToOMaA. CHMBOIHYECKHMH A3BIK XUMHUHM. XUMUYECKHUI DJIEMEHT. 3HeKTpOHHa$[ KOHq)HpraHI/IH
aroma. Knaccubukarms XuMHIECKAX SJIEMEHTOB (s-, P-, d-ameMeHTh). BasileHTHBIE 37eKTPOHBI. BaleHTHOCTD. DIleKTpOHHAS 2
NpUpPO/a XUMHUYECKON CBSI3U. DJIEKTPOOTPULATENLHOCTE. BHUIBI XUMIUECKOH CBA3M (KOBaJICHTHAsI, MOHHAsI, MEeTaJsTHUecKas,
BOJIOPOIHAsI) U CITOCOOBI e¢ 00pa30BaHMUs
IIpakTHyeckne 3aHATUS 2
Pemenue 3ananuii Ha UCIIOJIB30BAHUE XMMUYECKOW CUMBOJIMKY U HA3BAHUK COEAMHEHNUN 110 HOMEHKIIATYPE MEXIYHapOIHOI O
COI03a TEOPETUYECKON U IPUKIIAHON XUMUH M TPUBHAJIBHBIX Ha3BaHUH JUIS COCTaBICHMS XMMHYECKHX (OPMYI ABYXaTOMHBIX
CoeJMHEHUH (OKCHIOB, CyNb(HIO0B, THAPUAOB U T.II.) ¥ APYTHX HEOPraHMYECKUX COCANHEHHH OTACIBHBIX KIACCOB. 2
[IpakTHueckne 3afaHus Ha YCTAaHOBJICHHWE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U NEPHOIUYECKHM
HM3MEHEHHEM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M UX COCIMHEHHH B COOTBETCTBUH C TosIoxkeHueM Ilepronuueckoii cucTeMBl.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[epuomuueckuit OK 02
3aKOH M TabJuIa IpakTHyeckue 3aHATHSA 2
J.1. MenneneeBa
Ilepnoauueckas cucrema xumuueckux anemeHToB .M. Menneneesa. ®usnueckuii cmbicn Ilepuonuueckoro 3akona .M.
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHNUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX M CIOXKHBIX
BEIIIECTB B COOTBETCTBUH C ITOJIOXKEHUEM XHUMHUUECKOr0 31ieMeHTa B [lepnoandeckoii cucreme. MUpOBO33peHIECKOE U
Hay4yHOe 3HaueHne [leproamaeckoro 3akoHa /.M. Menneneesa. [Iporrossr [I.1. MenneneeBa. OTKPHITHE HOBBIX 2

XAMHUYECKHUX DJIEMEHTOB.
Perrenue nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETHICCKIX 3aJJaHII HA XapaKTEPH3AIHI0 XUMHIECKAX SJIEMEHTOB
«MeTtamyeckre / HEeMETaIUTMYECKHE CBOHCTBA, SIEKTPOOTPHUIIATETFHOCTh XUMHIECKHUX 3JIEMEHTOB B COOTBETCTBHH C FIX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B NIEPUOANYECKON cUcTeME XUMHUUecKuX aaemeHToB .M. MenzneneeBa»

11




Paznen 2. XuMu4yeckue peakuuu

10

Tema 2.1. Tunst OcHoOBHOe coep:kanne 4 OK 01
XUMHUYECKHUX PEaKIIi

TeopeTnueckoe odyueHue 2

Knaccudukanms v THITBI XUMHYECKUX PEAKIUI C yd4acTHeM HeopraHnieckux BemiecTB. CocTaBlieHne ypaBHEHHH peakii

COEIMHEHUSI, Pa3JIOKEHNs, 3aMeIlleHUs, OOMEHa, B T.4. PEeaKInii FOpeHH s, OKHCICHUSI-BOCCTAHOBIICHUSI.

YpaBHeHUs OKHCIIeHHs-BoccTaHOBIeHHs. Ctenenp okucienus. OKUCITUTENb 1 BOcCTaHOBUTENb. CocTaBiIeHHE U 2

ypaBHUBaHHE OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIUii METOIOM 3JIEKTPOHHOTO OanaHca. OKHUCIUTENBHO-

BOCCT@HOBUTENBHBIE PEAKIINK B IPUPOJIE, IPOM3BOACTBEHHBIX MTPOLIECCaX U KU3HEAEATEIbHOCTH OPraHN3MOB

IlpakTH4eckue 3aHATHS 2

KonnuectBennrie oTHOIIEHHS B XUMHUU. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHMHMH H pacyeTbel 1O YpaBHEHUIM

XMUMHUYECKHUX peakuuii. Molb Kak eMHUIA KOJTMYecTBa BeniecTBa. MonspHas Macca. 3aKOHbI COXPaHEHHUSI MacChl U SHEPTUH. 5

3akon ABoraipo. MossipHblii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTD ra30B. Pacyersl o ypaBHEHUSIM XUMHYECKHX PEAKIHNA

C UCIIONB30BaHUEM MaccChl, 00beMa (HOpMaIbHBIC YCIOBHS) Ta30B, KOJIMYECTBA BEIECTBA
Tema 2.2. OcHoBHOe cofep:kaHue 4 OK 01
ONeKTpOIUTHIECKAS OK 04
Auccouuanus u TeopeTnueckoe 00yueHue 2
HOHHBII 00MeH

Teopust anexTponauTuueckoil quccoryayy. MoHbel. D1eKTpoauTel, HEANEKTpoIuThL. Peakinu nonHoro oomena. CocraBieHue

peaknuii HIOHHOTO OOMEHa ITyTeM COCTAaBIECHHS WX IOJHBIX W COKPALIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE 2

peaxuuy. 3a7aHus Ha COCTABJIEHHE HOHHBIX PEaKIUi

JlaGopaTopHble 3aHATUS 2

JlabopatopHas pabora “THITEI XUMHYECKAX PEaKIHii”.

HccnenoBanre TUIOB (10 COCTaBY M KOJIMUYECTBY HCXOAHBIX M 00Pa3yIOIIMXCS BEIIECTB) M MPU3HAKOB XUMHIECKHX PEAKIIUH. 2

[IpoBenenne peakiyii HOHHOIO OOMEHa, OIpe/eNICHHE CPENbl BOAHBIX PACTBOPOB. 3alaHUsI HA COCTABIIEHUE HOHHBIX

peakuui
Kontpoasnas padora

CrpoeHmne BeniecTBa 1 XUMHIECKUE PEAKIINU 2

1
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Pazgen 3. CTpoeHne U CBOIICTBA HEOPTAHUYECKHUX BelIECTB 16
Tema 3.1. OcHoBHOe coep:kanue 4 OK 01
Knaccudukarus, OK 02
HOMEHKIIATypa 1 TeopeTnueckoe odyueHue 2 TIKA
CTPOCHUE
HEOpraHUYEeCKUX
BEIIIECTB [Ipenmer Heopranmueckoit xumun. Kitaccngukaiyst HeopraHn4ecKux BelecTB. [IpocTeie u cinoxkHble BemectBa. OCHOBHBIE

KJIaCChI CIIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KHCIOTHI, CONTM). B3aMMOCBsI3b HEOPraHMYECKUX BEIIECTB. ArperaTHble

cocTosiHus BenlecTBa. Kpucramnyeckue u aMmopgHbie BenecTBa. THIBI KPUCTAIUIMYECKUX PELIETOK (aToMHas, 5

MOJIEKYJIsIpHast, HOHHAsI, MeTauTHYecKast). 3aBUCUMOCTh (PU3NYECKIX CBOWCTB BEIIECTBA OT TUITA KPUCTAIIIMYECKON

pemeTky. 3aBUCHMOCTh XMMHUUECKOH aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOH CBSI3U M THIIA KPUCTAIUINYECKON PELIeTKH.

[Tpu4nHBI MHOTOOOpa3Usl BEIIECTB

IlpakTH4eckne 3aHATHS 2

HOMCHKHaTypa HECOPTraHNMYCCKUX BECUICCTB: HA3BAHHUC BEUICCTBA UCXOIA U3 UX XHUMHYECKOH (bOpMyHbI HJIN COCTaBJICHUC

XMUMHUYECKO# (hopMyITbl UCXO/1s U3 Ha3BaHUs BelecTBa 1o MexayHapoaHoit (MIOITAK) wim TpuBralibHOM HOMEHKIIATYpe.

Pemenue npakTuueckux 3aJaHui Mo KiIaccH(UKALWK, HOMEHKIATYpe M XUMUYECKUM (OpMyJaM HEOPraHWYECKHUX BEIIECTB

pa3nMYHBIX KJAccoB (YrapHblif Ta3, YIJIEKMCIBIA Ia3, aMMUakK, ralleHas H3BECTb, HETalllcHash U3BECThb, NMUTHEBas coga U 2

JPYTHUX): Ha3bIBaTh ¥ COCTABIATH (DOPMYIIBI XUMHUYECKHX BEIECTB, ONPEACIIATh IIPUHAIIEKHOCTD K KJIaccy.

Hcrounnku xumudeckoi nHpopMaiuu (CpefcTB MaccoBoi nHpopManuu, cetb MHuTepHeT u apyrue). [lonck nndpopmaiuu no

Ha3BaHUSM, UICHTH(DUKATOpAM, CTPYKTYPHBIM (opMyriaM
Tema 3.2. ®uzuko- OcHOBHOe cofiepxaHue 8 OK 01
XUMHYECKHE CBOMCTBA OK 02
HeOpFaHI/ILIeCKI/IX TeOpeTH‘leCKOB Oﬁy‘leﬂﬂe 6 HK‘4
BEIIIECTB

Meramnbr. Ob6umme pu3nIecKrue 1 XUMUIEeCKHe CBOMCTBa MeTayuioB. CriocoOB! MOTy4IeHNs. 3HaUCHHE METaJNIOB U HEMETAILIOB

B IIPUPOJIE U )KU3HEIEATEIIEHOCTH YeJIOBEKa M OpraHn3MoB. Kopposus MeTaioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAILIOB 2

OT KOPpO3UH

Hemeramnel. OOmmue pusuyueckue U XUMHYECKUE CBOWCTBAa HeMeTauioB. Tunuynele cBoiictBa HemerauioB [V— VII rpymm. 2

Knaccudukarms n HOMEHKIIaTypa COeTUHEHNH HeMeTauToB. KpyroBopoTsl OMOTeHHBIX AIIEMEHTOB B TIPUPOJIE
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XuUMHYECKHE CBOMCTBAa OCHOBHEIX KIIACCOB HCOPraHNYCCKHX BCUICCTB (OKCI/IJ_IOB, TUAPOKCHUIO0B, KHUCJIOT, cosent u I[p)

3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB ITPOCTHIX BEIIECTB, BOJIOPOIHBIX COSANHEHNH, BBICIINX OKCHJIOB M THIPOKCH/IOB 2

IIpakTnyeckne 3aHATHA 2

CocTaBneHue ypaBHEHUI XMMUYECKHX PEAKIMH C y9acTHEM TPOCTBIX M CIOXKHBIX HEOPraHMYECKHX BEUIECTB: METAJUIOB U

HEMETaJUIOB; OKCHJIOB METaIOB, HEMETAUIOB W aM(OTEPHBIX JJIEMEHTOB; HEOPTraHWYECKUX KHCJIOT, OCHOBaHWUH W

aM(OTEpHBIX THIPOKCHUJIOB; HEOPTaHMYECKHUX COJNEH, XapaKTepHU3YIOLIUX UX CBOMCTBA. 2

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMi Ha CBOMCTBa, COCTaB, IONydeHHEe U Oe3omacHoe

UCIIOJIb30BaHNE BYKHEHIIINX HEOPTaHWYECKHX BEUIECTB B OBITY M MPAKTHUECKOH JeATeTbHOCTH YelIOBEKa
Tema 3.3. OcHOBHOE coep:kanue 2 OK 01
Wnentudukanms OK 02
HEOPraHMYECKUX JlaGopaTopHble 3aHATUS 2 OK 04
BEILIECTB

JlabopatopHas pabora «neHTH(hUKAIINS HEOPTAHUUECKUX BEIISCTBY.

Penienue skcriepiMEHTANbHBIX 33124 TI0 XUMHUYECKUM CBOWCTBaM METAJIJIOB M HEMETAILIOB, M0 PACIIO3HABAHUIO U MOJTYUSHHIO

COCMHEHUI METAJUIOB U HEMETAJUIOB. 2

I/I}leHTI/I(I)I/IKaHI/Iﬂ HCOPTaHUYCCKUX BEHICCTB C HUCIOJIb30BAHHUEM UX q)HSI/IKO-XI/IMI/I‘{eCKI/IX CBOﬁCTB, XapaKTCPHBIX

Ka4ueCTBEHHBIX peakuuii. KauecTBeHHbIE peakiuuu Ha cyabdar-, KapOOHAT- U XJIOPH/-AHHOHBI, HA KATHOH aMMOHUSI
KonTpoJsibHasi padora N
5 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
Pazgen 4. CTpoeHne U CBOIICTBA OPraHUYeCKHX BellecTB 24
Tema 4.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukarnpms, ITK4
CTpOeHHE 1 TeopeTnueckoe o0yueHnue 2
HOMEHKJIaTypa N N N
OPraHMUeCKHX [losiBneHME U pa3BUTHE OPTraHUIECKON XUMIH KaK Hayku. [Ipenmer opranndeckoi xumMun. MecTo 1 3HaUueHHEe OpTraHnYeCcKOn
BeIIeCTB XMWY B CHCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHE KaK IMOPSIOK COSAMHEHHUs] aTOMOB B MOJIEKYJE COTIIAaCHO MX BalleHTHOCTH. OCHOBHBIE TONOXKEHUSI

TEOPUH XUMHUIECKOT0 CTPOSHUS OpraHndeckux coennuernid A.M. BytiepoBa. YTiiepoaHsIii CKeJeT OpraHMYeCKONH MOJIEKYIIBL.

3aBHCHMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOI'O CTPOCHUS MOJIEKYI. I3oMepus 1 H30MephI. 2

[onsTHe 0 pyHKIMOHANBHOMN rpymme. Pamukain. [IpuHIMNBI KiTaccHPUKAUN OpraHMYecKUX COeqUHEHUH. MexxayHapoaHas
HOMEHKJIaTypa W HPHUHIMIIEI HOMEHKIATYPhl OpraHudeckux coenuHeHui. IloHATHE 00 a3oTconepskalimx COETMHEHHSAX,
OMONTOTMYECKN aKTUBHBIX BEMIECTBaX (YIIIEBOMAX, JKUpaX, OeTKax M Ap.), BEICOKOMOJEKYISPHBIX COCAMHEHHUSIX (MOHOMED,
TTOJIIMEP, CTPYKTYPHOE 3BEHO)
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IIpakTnyeckne 3aHATHSA

Homenknatypa OpraHMYecKMX COEIMHEHHH OTIENbHBIX KJIacCOB (HACHIILICHHBIC, HEHACHIIIEHHbIE M apoMaTHYecKHe
YTIIEBOJOPO/IBI, CIIUPTHI, (PEHOJIBI, aJIbIETHIIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI H 1p.) CocTaBlieHHE MOIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB, HCHONB3YySd WX Ha3BaHHUS II0 CHCTEMaTHYECKOW W
TPUBUAJILHOW HOMEHKJIAType (3TWJIEH, aleTHIIeH, IIIHIEepPHH, (eHol, GopMalbaerui, YKCyCHass KUCIO0Ta, TIHIHH). PacyeTs
npocreiiiieii popMyibl OpraHMYECKOi MOJIEKYJIbI, HCXOS U3 3JIEMEHTHOro cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpPTaHHUYECKUX
COE€IMHEHNI

OcHoBHOe cofep:kaHHe

12

TeopeTtnueckoe o0yuenune

OU3UKO-XUMUYCCKUE CBONCTBA OPraHUYECKUX COCTUHCHHUH OTHEIBHBIX KIAcCOB (OCOOCHHOCTH KIAacCH(PHUKANUKA U
HOMEHKJIATYpPBl BHYTPH Kjlacca; TOMOJIOTHYCCKHMNA psia U o0mas (opMyra; uzoMepus; (pU3UUECKHE CBOMCTBA; XUMHUCCKUEC
CBOWCTBA; CIIOCOOBI MTOJTYYCHHUS):

— MpeZeNbHbIE YIIIEBOAOPO/bI (ANKaHBl M IMKJIOAJIKaHbl). ['OpeHHe MeTaHa Kak OIUH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B
NPOMBINIICHHOCTH 1 ObITYy. CBOWCTBA NPUPOJIHBIX YIIIEBOJOPO/IOB, HAXOXK/ICHUE B IPHUPOJE U MPUMEHEHNE aJIKaHOB;

— HeTpeJeNbHbIe (aJKEeHBI, aJIKUHBI M alKaJWeHbl) U apoOMaTHUYECKHe YIIeBoaoponbl. ['opeHue aleTuieHa Kak HCTOUHHK
BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJIsl CBAPKU M PE3KU METaINIOB

— KHUCJIOPOJCOAEepIKaIle COSAUMHEHU (CIUPTHL U (DEHONBI, KapOOHOBBIE KHUCIOTH M 3(UPBI, aNbAETUIbl M KETOHBI, )KUPBI,
yraeBozsl). [IpakTuueckoe mpuMeHeHe STUIICHITIMKONIS, TIINLIepHHa, GpeHomna. [Ipumenenne ¢popmanbaeruaa, aneTanabaeruaa,
YKCYCHOMW KHCJIOTBI. MbliIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MooIIHe CBOICTBA MbLIa

— a30TcoJepXKallne COeUHEHNs (aMUHBI M aMUHOKHUCIIOTHI, Oeku). BrIcokoMoneKy spHbIe COeNMHEHUs (CHHTETHYECKUE 1
OHoIOrn4ecKU-aKTHBHBIE). MOHOMEp, ONUMEp, CTPYKTypHOe 3BeHO. [lonmmepusanust 3TueHa Kak OCHOBHOE HallpaBJICHHE
€ro UCIIOJIb30BaHMUS.

I'eHeTnueckas CBsI3b MEXKLy KJIACCAMH OPTaHUIECKUX COCTUHEHUN

HpaKTl/l‘leCKPle 3aHATUA

CBOIiCTBa OpraHMYECKUX COCIMHEHHU OT/ICIBbHBIX KIIACCOB (TPUBHAIBHAS U MEXIyHApOAHAs HOMEHKIATYpa, XMMUYECKHE
CBOHCTBa, CIIOCOOBI TIOTYYEHNUS): TIPeAeIbHbIE (AIKaHBI M IMKIOATKAHBI), HETIpeAeNbHbIC (AIKCHBI, alIKWHBI U alTKaINeHBI) U
apOMaTHYECKUE YTIICBOAOPOIbI, CIUPTHl U (PEHOJBI, KapOOHOBBIE KHUCIOTHI M 3(UPBI, AIbACTUAbI U KETOHBI, aMHHBI U
AMHHOKHMCIIOTHI, BRICOKOMOJICKYJISIPHBIE COSANHEHUS. 3a/[aHus Ha COCTaBJICHUE YPABHCHUI XUMHUECKUX PEAKIHI C yIaCcTHEM
OpraHU4eCKUX BEUIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHUS

OK 01
OK 02
OK 04
IIK4
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CocraBlleHHE CXEeM peaKHI/Iﬁ (B TOM YHCJIC IO MPEAJIOKCHHBIM HECIMMOYKaM HpeBpaIHeHHﬁ), XapaKTCPpU3YIONUX XUMUYCCKUC
CBOMCTBa OpPraHN4CCKuX COC)II/IHCHI/Iﬁ OTACIBHBIX KJIaCCOB, CITOCOOBI MX MOJTYy4YCHHUSA U Ha3BAHUEC OPraHUYCCKUX COCI[I/IHGHI/Iﬁ
10 T‘pI/IBI/IaJIBHOﬁ nim Mexq:[yHapo,uHoﬁ CUCTEMaTH4YeCKOM HOMCHKJIATYypC.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX BaI[aHI/Ifl Ha CBOMCTBa OpPraHnv4CCKuxX CO€,HI/IH€HI/II71 OTACJIBHBIX KJIaCCOB

JlabopaTopHnasi paGoTa

JlabopaTopHas padota “TIpeBpaiieHust OpraHMIecKrX BEIIECTB MPU HarpeBaHUM'.
[onyuenue >THICHA U M3Yy4eHUE €T0 CBOMCTB. MozjenupoBaHue MOJIEKYI U XMMUYECKUX MPEBpalIeHHd Ha IpUMepe dTaHa,
9TUJICHA, AlleTUIEHA U Jp.

Tema 4.3.
Wnentudukanms
OpPTaHUYECKUX
BEIIECTB, UX 3HAYCHHE
U PUMCHEHHE B
OBITOBOM U
IIPOU3BOACTBEHHOU
JIEATEIILHOCTH
YyeJIoBeKa

OcHoBHOE coaepiKaHue

TeopeTn'{eCKoe Oﬁy‘leﬂl/le

buooprannueckue coenuHenus. [IpriMeHeHue u Ouonoruveckas poiib yrieBojnoB. OKHCIIEHHE YIJIEBOJOB — HCTOYHHK
SHEPrHM >KHMBBIX oOpraHu3MoB. OOJacTd TNpUMEHEHHs aMUHOKHUCIOT. [IpeBpaiieHus OEJIKOB IUIIM B OpraHuU3Me.
buonornueckue ¢yHkuun OenkoB. buonornueckue ¢GyHKIMM XKUpoB. Ponb opraHnveckod XUMHU B pelICHUH MpoliiemM
NHIIEBOH 0e30MacHOCTH

Ponb oprann4eckoil XMMHUHK B PEILICHUU NIPOOJIEM YHEPreTHYecKol 0e30MacHOCTH, B Pa3BUTHH MEAULMHBL, CO3MaHHU HOBBIX
MaTepHalioB, HOBBIX MCTOYHHUKOB JHEPIHH (aJIbTEPHATUBHBIC MCTOUYHHUKU 3Heprun). OmacHOCTh BO3IECHUCTBHS Ha XKHBbIE
OpraHM3MBl OPraHMYECKHX BEIIECTB OTAENBHBIX KJIAcCOB (YIVICBONOPOIBL, CIHMPTHI, (DEHONBI, XJIOpOpraHUYECKHe
IPOU3BOJHBIE, AJIbACTUABI U JIP.), CMBICI OKA3aTeNsl IPEAEIBHO TOMYyCTUMON KOHIICHTPAIUU

JlabopaTopHbIe 3aHATHA

JlabopaTopHas pabora: “UnenTrdukaiys OpraHuuecKUX COSMHEHUI OTeIbHBIX KIIAcCOB”

WnenTnuKanms opraHiueckux COSeIUHEHUH OTIENBHBIX KIaccoB (Ha MpUMeEpe albIerHaoB, KpaxMaia, YKCYCHONH KHCIIOTHI,
OCJIKOB | T.II.) C HCIIONB30BAaHUEM HX (DH3UKO-XHMMHYECKHX CBOWCTB M XapaKTEpPHBIX KaYeCTBEHHBIX peakimil. JeHaryparms
Oenka Tpu HarpeBaHuU. 1[BeTHBIE peakuny OelIKoB. BO3SHMKHOBEHHE aHAMTHYECKOTO CUTHAJIA C TOYKH 3PEHHUS] XUMUUECKHX
MPOLIECCOB NP NMPOTEKAHHH Ka4eCTBEHHOH peakIHH, ITO3BOJISIONICH HICHTH(OHIUPOBATH NPEIUIOKEHHBIE OpraHHYECKUE
BEILECTBA

Kontpoasnas padora

3

CrpyKTypa 1 CBOWCTBAa OPTaHNYECKHX BEIIECTB

OK 01
OK 02
OK 04

ITK4

Paznen 5.

Kuneruueckue 1 TepMOANHAMHIYeCKHe 3aKOHOMEPHOCTH NPOTEKAHNSA XMMUYECKUX peaKkuuii
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CKOpOCTh XUMUYECKUX
peaxIui.

Xumnueckoe
paBHOBeCHE

OcHoBHOe cofep:kaHue

TeopeTnueckoe o0yueHue

CKOpOCTh peakIMM, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PAKTOPOB: MPUPOIBI pPEardpyroluX BEIIECTB, KOHIIEHTPAIUU
pearupyromx BeIecTB, TEMIIEPATyPhl U TUIONIAJ PEAKIIMOHHOH MOBEPXHOCTH. TeruioBbie () (eKThl XUMHYECKHX PEAKIHH.
OK30- ¥ SHAOTEPMUYECKUE, PEAKIUH.

OOpatMocTh peaknuii. XMMUYEeCKOe PaBHOBECHE M €ro CMEIEHHE O]l ACHCTBUEM pa3lUuHbIX (HAKTOPOB (KOHIIEHTpAIUS
PE€arcHTOB WJIN MMPOAYKTOB p€aKIIMH, T1aBJICHHUEC, TeMHepaTypa) JJIA CO3JJaHUA ONITUMAJIbHBIX yCJ'IOBI/Iﬁ MPOTCKaHUA XUMHUYCCKUX
npoueccos. [Ipunnun Jle Illarense

OK 01
OK 02
ITIK4

Hpalcanecmle 3aHATUSA

Pemenue mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHMI Ha aHanu3 (JakTOPOB, BIMAIOIIMX HAa M3MEHEHHE CKOPOCTH XMMHYECKOH
peakiuy, B T.4. C HO3MLMH SKOJOTHYECKH LEIecOO0pa3sHOro MOBEAEHHS B ObITY M TPYIOBOH HEATENBHOCTH B LENAX
COXPAHEHHUS CBOETO 37I0POBbS U OKPY>KaIOIIEH MPUPOIHOI Cpebl.

PemieHne npakTHKO-OpHEHTUPOBAHHBIX 3aJaHUN Ha npuMmeHeHue npuHimna Jle-Illarense I HaxOXIEHWUS HANpaBICHUS
CMEILEHHUs PAaBHOBECHS XMMHUUYECKON peakIMy U aHaIu3 (JaKTOPOB, BIMAIONIMX Ha CMEIIEHHE XUMHUYECKOTO PaBHOBECHS

OK 01
OK 02
IIK4

Pasgea 6.

PacTBopsI

Tema 6.1.
ITonsiTue o pacTBopax

OcHoBHOe coaepikaHue

TeopeTuueckoe odyuyenne

PacTBOpeHue kak ¢pu3uKo-xuMudeckuii mpouecc. PactBoper. CriocoObI mpUTOTOBIEHNUS pacTBOpOB. PacTBopuMocTs. MaccoBast
JI0JISL PAaCTBOPEHHOTO BemecTBa. CMBICH ITOKa3aTeNsl MPeebHO JOIMTyCTUMON KOHIIEHTPAIMY U €T0 HCIIOIb30BaHNE B OLICHKE
9KOJIOTMYECKOI 6€30MacHOCTH.

[IpaBuia 5KOJOTMUECKH IIENECOOOPAa3HOTO IMOBEACHHA B OBITY M TPYHOBOH NEATENBPHOCTH B IIESIX COXPAHEHHS CBOETO
3/I0pPOBBSI M OKPY’KarOIIEeH IPHUPOIHON CPEJIbI; OMTACHOCTH BO3/ICHCTBHA HA KHMBbIE OPTaHU3MBI ONPE/ICIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aJaHUH Ha pacTBOPHI, UCIOIb3yeMbIe B OBITOBOM M POM3BOJCTBEHHON
JeATENFHOCTH YeTIOBEKa

OK 01

OK 02

OK 07
ITIK4

OcHoBHOe coep:kanue

OK 01
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Tema 6.2. JlaGopaTopHble 3aHATHS 2 OK 02
HUccnenoBanue OK 04
CBOUCTB paCTBOPOB JlabopaTopHas padota «IIpuroroBieHne pacTBOpPOB». ITIK4

[IpuroroBnenne pacTBOpOB 3alaHHON (MaccoBOHM, %) KOHLEHTpauuH (C NPaKTHKO-OPHEHTHPOBAHHBIMH BOIPOCAaMH) H 5

OlpezeNeHNE CPelbl BOAHBIX PACTBOPOB.

Pemenre 3ama4 Ha IPUTOTOBIIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COeP:KaHNe (Coaep:KaHne MPUKIAaTHOT0 MOXYJIs)
Pa3pen 7. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJIOBEKa 6 OK 01

OK 02
Xumnst B ObITy M OcHOBHOE cofiepsKaHue 6 OK 04
MIPOU3BOJICTBEHHOM OK 07
esITeTIbHOCTU

. TeopeTnueckoe 00yueHHe 2 ITK4
YeJIoBeKa

Hogeiimuye OOCTIXEHHS XUMUYECKOH HayKH M XUMHYECKOH TexHosnoruu. Ponb XuMMuM B 00€CIEUYEHHH 3KOIOTHYECKOH,

9HEPreTUYeCcKON U MUILEBOM 0Ee30MacHOCTH, Pa3BUTHU MeAWIMHbBIL. [IpaBuiia morcka 1 aHannM3a XUMUYECKOH MH(GOpMaIn 2

U3 pa3IMYHbIX UCTOYHUKOB (Hay4dHas ¥ yueOHO-Hay4YHas JIUTepaTypa, CpeACTBa MaccoBor MH(popmanuu, cetb MHTEpHeT)

IIpakTHyeckne 3aHATUS

Iouck W aHaiIM3 KeHCOB O NMPHUMEHEHWH XUMHYECKUX BELIECTB M TEXHOJOIMH C yderoM Oyayiiei npodeccrHoHaIbHON

JeATEILHOCTH [0 TeMaM: BayKHEHILINE CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKIIO, KEpaMUKa,

MaTepualibl JIs JIEKTPOHUKH, HAHOMATEPUaJIbl, TEKCTUIbHBIC BOJIOKHA, HICTOUHUKY YHEPTHH, OPTaHUUECKHE 1 MUHEPAJIbHbIC 4

yaoOpeHus, JeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMUSI.

3ammra: [IpeacTaBneHue pe3yabTaToB pEIIeHUs KeHCOB B (JopMe MUHHU-IOKIIAIA C IPe3eHTALUeH

IIpome:xyTouHas aTTecTanMs MO JUCUMILVINHE (324€eT) 2

Bcero 72
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3. YCJIOBUSI PEAJIU3AIIAU ITPOT PAMMBI OBIIIEOBPA3OBATEJIbHOM JUCIHUIIIAHBI

3.1. MaTepuajibHO-TeXHUYeCKOe of0ecneyeHue
Jnst peanmzan IpOrpaMMbl AUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIONINE CIICIHANIbHBIC ITOMEIICHUS: YIeOHBIN
KaOWHET XUMUH W/ YIeOHOW XUMUIECKOH J1abopaTopuu.

O6opynoBaHHe y4eOHOT0 KaOMHeTAa (HATJISTHBIE MOCOOMs): HAOOPHI MAPOCTEPKHEBBIX MOJCIICH MOJICKYII,
MOJIETH KPUCTAITMYECKUX PEIIETOK, KOIJIEKIIMU MPOCTHIX M CJIOKHBIX BEIIECTB H/WIIN KOJUIEKIIHH ITOJIMMEPOB; KOJUISKIIHS
TOpPHBIX IOPOJI ¥ MUHEPAJIOB, Tabnuiia MeHneneeBa, yaeOHble pUIbMBI, IU(PPOBEIE 00pa30BaTENbHBIE PECYPCEHI.

Texnnueckue cpeacTsa o00y4eHHsI: KOMIIBIOTEp C YCTPOMCTBAMM BOCIIPOM3BEIECHHUS 3ByKa, IPHUHTED,
MYJIbTUMEIUA-TIPOEKTOP C 3KPAHOM.

Oo0opynoBanue 1adopaTopuy U padounx MecT J1a00paTOPHM: MEH3YPKH, MUIIETKU-KAIEJIbHULIBL, TEPMOMETPHI,
MHKPOCKOII, JIYITbI, IPEIMETHBIE W MMOKPOBHBIE CTEKIIA, IUIAHIIETHI JUIs KaleJdbHBIX peakuuii, uisTpoBanbHas Oymara,
TIPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKHU, PE3MHOBBIE TPOOKH, (pOHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHBIC MTAJIOYKH, ITATHBHI
JUTsl TIPOOMPOK; MEPHBIE IMIIMH/PBI, BOPOHKH CTEKIISTHHBIE, BOPOHKH JleNUTeNbHbIe mmmHapuaeckue (50-100 mu), crynku
¢ mectukoM, (aphopoBble YallKH, NMUHLETHL, (UIBTPHI OyMa)kHbIE, BaTa, MapJjs, YacOBbIE CTEKIA, AJIEKTPOILUTUTKH,
71a00paTOpHBIE IITATHBBI, CHIMPTOBBIE TOPEIKH, CIIMYKH, IPUOOpP JUIs TOMy4eHHs ra30B (MM MpOoOUpKa C ra300TBOHOM
TpyOKOI1), ZiepKaTenu I NPOOUPOK, CKIISIHKH JUTS XPaHEHUs! pEaKTUBOB, pa3laTOuHbIe JIOTKH; XUMHUYeckue crakansl (50,
100 1 200 mut); mIMAaTeNN; TMHIETHI; TUTeJIbHBIE MBI, CEKYHIOMEPHI (TaliMepsl), MepHbIe ipoOupkH (Ha 10-20 M) u
MepHble Konobl (25, 50, 100 u 200 mut), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKHE KOJIOBI ISt
tutpoBanust (50 m 100 mi1); MHIMKATOpHBIE MOJOCKM IS omnpeaeneHuss pH M craHgapTHas WHIMKATOpHAs IIKaua,
YHUBEpCaJIbHBI MHAMKATOp; nunetkd Ha 1, 10, 50 mu (umu nozatopsl Ha 1, 5 u 10 M), OIOpEeTKH Uil TUTPOBAHUS,
MenuuuHckue mmpuisl Ha 100—150 Mo, taGopaTopHble W/HiIH aHATUTHYECKUE BEChl, pH-MeTpbl, CylmibHbIN mKad, u ap.
nabopaTopHOe 000py10BaHHE.

3.2. UnpopManuoHHOe 00ecnieyeHHE peaiu3allii NPorpaMmbl

1. J{ns peanu3aiuu IporpaMMbl OHONIHOTEUHbIH (OHT 00pa30BaTEILHON OpraHU3aIiK JODKEH HMETh IICUaTHBIC
U DIEKTPOHHBIE 00pa3oBaTeNbHbIE M HMH()OPMALMOHHBIE PECYPChl, PEKOMECHIOBAHHbIE IJIs HCIIOIb30BaHUA B
00pa30BaTeNnbHOM IIpoLecce, HE CTaplle 5 JIeT ¢ MOMEHTa W3/IaHusl.

2. PexomeHngyemble NeyaTHbIC U3AaHMS MO pPean3aluu 00IeoOpa3oBaTeIbHOM NUCHUILIMHBI IPEACTABICHb] B
METOANYECKHUX PEKOMEHJANMSX 110 OpraHU3aIluy 00yICHHUSL.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIbHOMN JACHUIIIMHbI

KoHTpons H oOlleHKa pe3yabTaToB OOYUYSHHS OCYLIECTBIIAETCS IIperojaBaTelieM B IPOLECCe NPOBENECHHS
NPaKTUYECKUX 3aHATHI U 1a00paTOPHBIX PAabOT, TECTUPOBAHMS, a TAK)KE BHIIIOIHEHHS 00y4YalOMUMUCA HHANBUIYaIbHBIX
3aJ]aHuH, IPOEKTOB, MCCIECAOBaHUN. Pe3ynbTaTsl 00y4eHus onpenersioT, YTo o0ydaromuecs 0KHBI 3HaTh, IOHUMATh U
JIEMOHCTPHPOBATS 110 3aBEPLICHUN U3Y4EHUS JUCLIUIIHHBL.

Jnst popMupoBaHuUs, KOHTPOJS M OLEHKH PE3yIbTaTOB OCBOCHHS y4eOHOW AMUCLUIUINHEI HCTIONB3YeTCs cHcTeMa
OLICHOYHBIX MEPONPHATHH, NPEICTaBIIAIONIas COOOH KOMIUIEKC Y4EOHBIX MEPONPHATHH, COTTIACOBAHHBIX C PE3YIbTaTaMU
o0ydenust u chopmynupoBanHbix ¢ yaerom ®I'OC COO (npenmernsie pe3yabTathl o auciuinie) 1 @T'OC CIIO0.

No OK/IIK Monyas/Paznen/Tema Pe3yabTaT 00yueHus

Tunsl OLeHOYHBIX MEPONPUSATHI

| OcHOBHOe cojiepKaHue

®opmyaupoBaTh 6a30BbIie
TOHSITHSI M 3aKOHBI XUMHUH

1 Pa3nea 1. OcHoBBI
CTPOEHHs BellecTBa

1.1 | OK 01

CtpoeHne aToMOB
XVMHUYECKHX JIEMEHTOB U
MPUPO/Ia XUMUYECKOH CBSI3H

CoCTaBIIATh XUMHUYECKUE
(hopmyiBI COeTMHEHNH B
COOTBETCTBHH CO CTEIICHBIO
OKHCIICHHSI XUMHYECKUX
3JIEMEHTOB, HCXOIS U3
BAJICHTHOCTH U
3JIEKTPOOTPHULIATENEHOCTH

1. Tect «CTpoeHNE aTOMOB XUMHUIECKUX
JJIEMEHTOB U MIPUPOJIA XUMHUUECKOM
CBSI3I.

2. 3a1auy Ha COCTABJIEHHE XUMHUYECKUX
(hopMys TBYXaTOMHBIX COCIMHEHUI
(oxcumoB, Cynb(GUAOB, TUAPUIOB H T.IL.).
3. 3aaHKs Ha KCIIONL30BAHKHE
XMMHUYECKOH CHMBOJIMKU U HAa3BaHUM
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

THuNbI OLEeHOYHBIX MEPONIPUATHI

COEIMHEHUH 110 HOMEHKJIAType
MEXIyHapOJHOI'O COI03a TEOPETUIECKOH
Y TIPUKJIaTHOM XUMHH U TPUBUAIIBHBIX
Ha3BaHUH JUISl COCTABIICHUS] XUMUYECKIX
(hopMyn IByXaTOMHBIX COETMHEHHUN
(okcu0B, Cynb(QUIOB, THIPUIOB U T.I1.)
W IPYTHX HEOPTaHUYECKUX COSIMHEHUI
OT/IETBHBIX KJIaCCOB

1.2

OK 01
OK 02

ITepnoauueckuii 3akoH u
tabnuna JI.11. MenneneeBa

XapaKkTepu30BaTh XUMUUCCKHE
3JIEMEHTHI B COOTBETCTBUH C UX
TIOJIOKCHUEM B TIEPHOIUICCKOM
CHUCTEME XUMHUYECKHUX
anementoB JI.U. MenpeneeBa

1. Tect «Meramnuueckue /
HEMETaJJIMYECKHEe CBOWCTBA,
AIEKTPOOTPUIIATENHHOCTh U CPOJICTBO K
ANIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHHUEM U MOJIOKEHUEM B
MIEPUOTMYCCKON CHCTEME XUMHUECKIX
anemeHToB [[.1. MenneneeBay.

2. [IpakTryeckue 3a1aHus Ha
YCTaHOBJICHHE CBSI3U MEXAY CTPOCHUEM
ATOMOB XUMHWYCCKUX BJICMCHTOB U
HepI/IOJII/I‘{eCKI/IM NU3MCHCHHUEM CBOﬁCTB
XUMHUYCCKUX DJICMCHTOB U UX
COCIMHCHUI B COOTBETCTBUH C
nonoxeHueM Ilepuoanueckoii cucreme.
3. [IpaKTHKO-OpUEHTHPOBAHHBIE
TeopeTHYeCcKHe 3aJaHns Ha
XapaKTepU3aLUI0 XUMHYECKIX
3JIEMEHTOB: «MeTamTnyeckue /
HEMETaJINUECKHE CBOMCTBA,
3JIEKTPOOTPHULIATENFHOCTE B CPOJICTBO K
3JIEKTPOHY XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX IIIEKTPOHHBIM
CTPOCHHUEM H TOJOKEHUEM B
MIEPUOTIMYECKON CHCTEME XUMHUUECKIX
anemenToB JI.. MenneneeBa»

Pazgen 2. Xumuueckue
peakuun

XapaKTepl/BOBaTb THIIBI
XHMHYICCKHUX peakunﬁ

KonTpoabnas padora
«CTpoeHHe BellecTBA U XUMHYeCKHe
peakuun»

2.1

OK 01
OK 04

TuIbl XUMUYECKUX pEeaKLUN

CocCTaBIATh peaKkuu
COEIMHEHUSI, PA3TIOKEHHUS,
oOMeHa, 3aMelleHNs,
OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU

1. 3amaun Ha cocTaBIICHHE YPaBHEHUH
peakuuii:

— COCIMHEHMS, 3aMeIIeHHs, Pa3TIOKCHHS,
oOMeHa;

— OKHCIIUTEIBHO-

BOCCTaHOBUTEIFHBIX PEAKIIHH C
WCIIOJIb30BAaHIEM METO/IA AIIEKTPOHHOT O
OajaHca.

2. 3amaun Ha pacyeT MacChl BEIIeCTBA
nin 00bEMa

Ta30B 10 U3BECTHOMY KOIUYECTBY
BEIIIECTBA, MACCE WA 00BbEMY OJTHOTO U3
YYACTBYIOIIHNX B PEaKINH BEIICCTB;
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

THuNbI OLEeHOYHBIX MEPONIPUATHI

pacy€Tnl

Macchl (00bEMa, KOITMYeCTBa BEIIECTBA)
MPOAYKTOB PEAKIIMHU, €CIIH OJHO U3
BEIIECTB MMEET MPUMECH

2.2

DIIEKTPOIUTUYECKAS
IHUCCOLIMALINSA U MOHHBII
oOMeH

CocTaBiiTh ypaBHEHUS
XMUMHYECKHX PEaKIUi HOHHOTO
00MEHa ¢ yJacTHeM
HEOpraHMYEeCKUX BEILECTB

1. 3ayjaHns Ha COCTaBJIEHUE
MOJICKYJISIPHBIX M MOHHBIX PEaKIU ¢
y4acTUeM KHUCJIOT, OCHOBaHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHUS KUCITOTHOCTH
cpeapl

2. JlaboparopHas padota "Tumsl
XUMHUYECKUX peakuuit”

Paznen 3. Ctpoenue u
CBOINCTBAa HEOPraHNYeCKHUX
BeIIEeCTB

HccnenoBats cTpoeHne n
CBOMCTBAa HEOPraHUYeCKHUX
BellleCTB

Kontposabshas pa6ora
«CBOMCTBA HEOPraHUYECKHUX BeIIEeCTB)

3.1

OK 01
[K.4

Krnaccudukanus,
HOMEHKJIaTypa U CTPOSHHUE
HECOPTaHUYCCKUX BECUICCTB

Krnaccudunmposarsb
HEOpPraHUYEeCKUE BENIeCTBA B
COOTBETCTBHH C UX CTPOCHUEM

1. Tecr «HomeHKknaTypa 1 Ha3BaHHE
HECOPTaHUYCCKUX BEUICCTB UCXOAA U3 UX
XMMHUYECKOH (DOPMYJIbI HIIH COCTABJICHHE
XUMHUUECKOH (POPMYJIIBI HCXOJIS U3
Ha3BaHMs BELLECTBA 110 MEXIYHAPOIHON
WM TPUBUAIBHON HOMEHKIIATYPe».

2. 3amauu Ha pacyeT MacCcOBOH OTH
(Macchl) XMMHUYECKOTO dJIEMEHTa
(coenuHenus) B MoJIeKyse (CMecH).

3. IIpaxkTryeckue 3aqaHus 1O
Ki1accu(uKalm, HOMEHKIIAType U
XMMUUYECKUM QopMyriaMm
HEOPraHMUYECKHX BEILECTB PAa3ITHMYHbIX
KJIaCCOB.

4. IIpakTHyeckue 3aJaHus Ha
OIpeIelIeHNe XUMHUYECKOH aKTHBHOCTH
BEILIECTB B 3aBUCMOCTH BUIA
XMMUYECKOI CBSI3U U THIIA
KPUCTAJIMYECKON PELIETKU

3.2

OK 01
OK 02
[1K4

DU3UKO-XUMUYECKUE
CBOICTBAa HEOPTaHUYECKHUX
BEIIIECTB

YcraHaBIMBaTH 3aBUCHMOCTD
(PM3UKO-XMMUYECKIX CBOWCTB
HEOPTaHWYECKHX BEIIECTB OT
CTPOCHHS aTOMOB U MOJIEKYII, a
TaKKe THUMA KPUCTATITHYCCKOH
pemeTkn

1. Tect «OCcOOEHHOCTH XUMHUYCCKHX
CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAHMH,
aM(OTEPHBIX THAPOKCHIOB U COINCHD.
2. 3amaHusg HA COCTaBJICHUE YpaBHEHHUN
XUMHYECKHX PEAKINN C yIacTHeM
MIPOCTHIX M CIOKHBIX HEOPTaHUIECKHAX
BEILIECTB: OKCHIOB METAJLJIOB,
HEMETAJUIOB U aM(OTEPHBIX IIEMEHTOB;
HEOPTaHMYECKIX KUCIIOT, OCHOBAHUHA U
aM(OTEPHBIX THAPOKCHIOB,
HEOPTaHMYECKIX COJEH,
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
XapaKTEepHU3YIOIINX UX CBOMCTBA U
CIOCOOBI TOTYYEHHSI.
3. IIpaKTHKO-OpUEHTHPOBAHHBIE
TEOPETHYECKUE 3a/JTaHNs HA CBOMCTBA U
MOJTy4eHNE HEOPTaHUYECKUX BEILIECTB
3.3 | OKO01 Wnenrnduxanus HccnenoBaTh KaueCTBEHHBIE 1. [IpaKTHKO-OpHUEHTUPOBAHHbIE 3aJaHUS
OK 02 HEOPraHUYECKHUX BEIIECTB peaky HeOpraHMIECKUX TI0 COCTaBJICHHIO XUMHYECKUX PEaknuii ¢
OK 04 BEILIECTB y4acTHeM HEOpraHW4YeCKHX BEIECTB,
UCTIONB3YEMBIX JUTS UX HIICHTH()UKAIHNH.
2.JIabopaTopHas paboTa:
“UnenTrduKanys HEOPraHUICCKUX
BEIECTB”
4 Pasnen 4. CTpoenne u HccaenoBaTh cTpoeHUEe U KonTtpoabshasi padora
CBOWCTBA OPraHMYECKNX CBOMCTBAa OPraHUYeCcKHX «CTpoeHHe H CBOHCTBA OPraHUYeCKHX
BeleCTB BelIeCTB BeIIECTB»
4.1 | OK 01 Knaccuduxkarms, crpoenue u |Knaccudunmponats 1. 3agaHus Ha COCTaBJICHUE HA3BaHUM
[1K4 HOMEHKJIaTypa OPraHM4YeCKUX |OpraHMYecKre BEIIeCTBa B OpPraHM4ecKUX COeTMHEHHUH 110
BEILIECTB COOTBETCTBUU C UX CTPOCHHUEM |TPUBHAJIBLHON WA MEXAYHAPOAHON
CHCTeMaTHYeCKO HOMEHKJIIaType.
2. 3agaHus Ha COCTaBJIECHHUE MOIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (GopMy:
OpPraHM4eCKUX BELIECTB OTJEIbHBIX
KJ1aCCOB.
3. 3amauu Ha onpeeNeHIe MPoCTeHIIei
(opMyIIBl OPraHMYeCKOH MOJICKYJIB,
HCXOJI U3 3JIEMEHTHOr 0 cocTaBa (B %)
4.2 [ OKO01 CBoiicTBa OpraHMYECKUX YcTranaBnuBaTh 3aBUCUMOCTh | 1. 3a7aHus Ha COCTaBlICHUE YPaBHEHUH
OK 02 COeMHEHHN (DU3UKO-XMMHUYECKHX CBOMCTB |XMMHUYECKHX PEaKIHUid C y4acTHEM
OK 04 OpPTaHUYECKUX BEIIECTB OT OpPTaHMYECKUX BEIIECTB HA OCHOBAHUU MX
[IK4 CTPOEHUS MOJIEKYIT COCTaBa M CTPOCHHUSL.

2. 3aaHus Ha COCTaBJICHUE YpaBHEHUN
XUMUYECKUX PEAKLIMM,
WUTIOCTPUPYIOUINX XUMUYECKHE
CBOICTBA C yUETOM MEXAHU3MOB
MPOTEKaHMUs TaHHBIX PEAKINi 1
TEHETHIECKON CBSI3M OPTaHWYECKUX
BEILIECTB Pa3HBIX KIIACCOB.

3. PacdeTHbIE 331241 TI0 YpaBHEHHAM
peaKIuii C yqacTHEM OpPTraHNYECKUX
BEIIECTB.

4. JlabopatopHas pabota “IIpeBpamenus
OpPraHWYECKUX BEIIECTB MPH
HarpeBaHun"
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI
4.3 [ OKO01 Wnenrnduxanus HccnenoBaTh KaueCTBEHHBIE 1.IIpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUSL
OK 02 OpTraHWYECKHX BEUIECTB, UX |pPEaKIHH OPTaHUIECKUX TI0 COCTaBJICHUIO XUMHYECKUX PEaknuii ¢
OK 04 3Ha4YeHHE ¥ NPUMEHEHHUE B COETMHEHUH OTAENBHBIX ydJacTHeM OpPTraHWYecKHX BEUIEeCTB, B T.U.
[1K4 OBITOBOH 1 KJIacCOB UCTIONBb3YEMBIX JUTSL X UIICHTH(UKAINN B
TIPON3BOJICTBEHHOM OBITY W IPOMBIIILIEHHOCTH.
JIeATETLHOCTH YeJIoBeKa 2.JIabopaTopHas padora:
“Unentrdukanys opraHMIECKuX
COEMHEHUM OTJIENBHBIX KJIACCOB™
5 Paznen S. Kuneruueckne n | XapakTepu3oBaTh BJIHsSIHHE
TepMOIUHAMUYECKHE pa3au4HbIX (aKkTOpPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTH
NPOTEKAHUS XMMHUYECKUX |XMMHUYECKUX peaKui
peaxiuii
5 OK 01 CKOpOCTh XUMHUYECKUX XapaKTepu3oBaTh BIUSHUE ITpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 peakuuii. XuMu4eckoe KOHLEHTPALMU PEarupyroIiuX |TEOPETUYECKUE 3aJaHUsl HAa aHAIU3
[1K4 paBHOBeCHE BEILIECTB U TEMIIEPATYPHI Ha (hakTOpOB, BIHUSIOIINX Ha U3MEHEHUE
CKOPOCTh XUMHYECKUX PEaKIMi |CKOPOCTH XUMHYECKOH PEeaKIHiu.
XapaKTepu3oBaTh BIUSHUE [TpakTHKO-OpHEHTUPOBAHHbIE 3aJaHUS Ha
N3MCHCHUA KOHIICHTPpAIIUN MNPUMCHEHUE ITPUHIHIIA Jle-1llaTenne JUIA
BEILIECTB, PEAKLIUU CPEIIbI U HaXO0XJICHUS HAIIPaBJICHUSI CMEILEHUS
TeMIIepaTypbl Ha CMELICHHIE paBHOBECHS XUMHUECKOM peakiiy 1
XMMUYECKOTO PaBHOBECHS aHanu3 (GakTopoB, BIMAIOLINX Ha
CMEIIEHHE XUMHYECKOIO0 PABHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znesn 6. PacTBopbl PaCTBOPBI C 32JAHHBIMH
XapaKTepUCTHKAMHA
6.1 | OK 01 IonsiTre o pactBOpax Pasnuate ucTrHHBIE pacTBOpHI | 1. 3aaun Ha IPUTOTOBIICHUE PACTBOPOB.
OK 02 2. ITpakTHKO-OpUEHTUPOBAHHBIE
IIK 4 pacdeTHbIE 3aJaHNs HA JUCIIEPCHBIE
CHCTEMBI, UCIIONb3yEMbIE B OBITOBOH U
MPON3BOJCTBEHHON AEATETHHOCTH
YyeJIoBeKa
6.2 | OK 01 HUccnenoBanne cBOWCTB HUccnenoBath pusuko- JlabopaTopHas paboTa
OK 04 pacTBOpoB XUMHIYECKHE CBOWCTBA “IIpuroToBICHNE PACTBOPOB”
IIK 4 HCTHHHBIX PACTBOPOB
Il | IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COdePKaHMe (CoAep:KaHue MPUKIATHOT0 MOTYJIs)
7 Pazgen 7. O1eHuBATEH NMOCJIEACTBUSA 3ammra Keiica (c yueTom Oyayieii

Xumus B ObITY U
NPOU3BOACTBEHHOM
AesITeIBHOCTH YeJI0OBeKa

OBITOBOI U
NPOU3BOACTBEHHOM
JEeATEILHOCTH YeJIOBEKA C
MO3UIHH YKOJIOrHYeCKOMH
0e30macHOCTH

npodeccHOHATBbHOM esiTeIbHOCTH)
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THuNbI OLEeHOYHBIX MEPONIPUATHI

OK 01 Xumus B ObITY U OueHuBaTh NOCIEICTBUS Keiic (¢ yaerom Oymymieit

OK 02 MIPOU3BOJCTBEHHOU OBITOBOI M IPOM3BOACTBEHHON |MPOdeCCHOHANBHON IESITENEHOCTH)

OK 04 JIEATEbHOCTH Y€JI0OBEKa JIEATEIbHOCTH YeIIOBEKa C Bo3MoxHBIE TEMBI KEHUCOB:

OK 07 MO3ULIUH 3KOJIOTHYECKOM 1. [lorennenue kuMara 1

IIK 4 Oe3omacHoCTH BBICBOOOXKJICHUE Ta30BBIX THAPATOB CO
JTHa OKEaHa.

2. Bynyue MaTepuaisl i aBua-,
MaIIMHO- ¥ IPUOOPOCTPOSHHSI.

Oarapeii.

npenaparos

JIUTEPATYPA
st ctyneHTOB
1. laopuensa O.C. Xumus 10 wmacc / 6a3oBbiii ypoBeHb/H3matenbctBo: Mocksa, «IlpocBerienue». [of
uznarenbcra: 2021
2. Taopuensn O.C. Xumus 11 xmace / 6a30Bblit ypoBens/M3natenpctBo: Mocksa, «IIpocBemenue». ['on
uznatenbcrBa; 2021
Jis npenogaBareist

1) ®enepanbHblii 3akoH 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparumy.

2) [Tpuka3z MunucrepcrBa oOpazoBanust 1 Hayku PO ot 17.05.2012 Ne 413 «OG6 yrBepxkaeHun (henepaibHOro
TOCYIapCTBEHHOI'0 00Pa30BaTEIBLHOIO CTaHAAPTa CPEAHErO (IOJHOr0) O0IIEro 00pa3oBaHuUsMY.

3) [Tpuka3z MunucrepcrBa obpaszoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUM MU3MEHEHUH B

[Ipukaz MunucrepcrBa oOpazoBanuss W Hayku PD or 17.05.2012 Ne 413 “O6 yrBepxaeHun QenepaibHOro
rOCyIapCTBEHHOI'0 00pa30BaTEIbHOIO CTAHAAPTA CPEIHEro (IIOJIHOT0) O0IEro 00pa3oBaHus .

4) IMucemo [lemaprameHTa rocyqapCTBEHHOW IMOJMTHUKU B cdepe moaroroBku padounx kaapos u JI1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnanuu 1o OpraHM3allM IMOJY4EHHsI CpeJHEro oOliero
0o0pa3oBaHusl B MpejiesiaX 0CBOeHHsI 00pa30oBaTellbHBIX MPOrpaMM CpeHero npodeccuoHabHOro0 o0Opa3oBaHus Ha Oase
OCHOBHOTI'0 00LIEr0 00pa3oBaHus ¢ y4eToM TpeOoBaHMUi (enepalbHbIX TOCYAapPCTBEHHBIX 00pa30BaTe/IbHBIX CTaHIAPTOB
U NIOJTy4aeMOM PO ECCHH WITH CIIELUATBLHOCTH CPEAHEro NPOeCCHOHAILHOTO 00pa30BaHUD).

5) Iadpuensiu O.C., JIbicoBa I'.I. Xumus: kHura st npernojaBatens: y4e0.-mMeToa. nocobue. ['abpuensH
O.C. u ap. Xumust uist npo)ecCuii U CennanbHOCTE TEXHUYECKOro PO uils (3JIEKTPOHHOE MPUIIOKEHHUE).

HuTepHeT-pecypebl

www. pvg. mK. ru (omummmana «ITokopu BopoObeBsI TOPED»).

www. hemi. wallst. ru (OOpa3oBateNbHbIi CAlT IS MIKOIBHUKOB « XUMUS).
www.alhimikov.net (OOpa3oBaTeNnbHbIi CAUT VIS IKOJIBHUKOB).

www. chem. msu. su (DyeKTpoHHas: OMOIMOTEKa 110 XUMUH).

www.enauki.ru (uHTepHET-U3MaHue Ui yanuTtenel «EcTecTBeHHbIE HAYKI).
www. 1september. ru (MeTogmaeckas razera «llepBoe ceHTIOPs).

www. hvsh. ru (xypran «Xumus B mKome»).

www.hij.ru (xypHan « XUMUS U )KU3HBY).

24

3. HoBbie MaTepuabl Iisi COJIHEYHBIX

4. JlexapcTBa Ha OCHOBE PACTUTENIBHBIX
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