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PACCMOTPEHO COT'JTACOBAHO
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COIMAJIbHO-TYMAaHHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JACIUTLINH

[Tporoxon Ne 5

«15» masg 2024 1.

[Iporpamma y4yeOHOW AMCHUIUIMHBI «XUMHUS»  pa3paboTaHa B COOTBETCTBUU C TpPeOOBaHUSIMHU
®enepallbHOTO TOCYJIaPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJApTa CpelHero olmero oOpa3oBaHUS
(yTBepkaeH npukazoM MuHucTepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
r. Ne 413, B neilicTByromieid penakuuu), PenepalbHOTO TOCYAAPCTBEHHOrO 00pa30BaTENBLHOTO
CTaHmapTa cpemHero mnpodeccHoHambHOTO o0OpazoBanus 1o mnpodeccun 15.01.38 Omneparop-
HATATIMK METAUI00padaThIBAIONINX CTAHKOB (YTBEPXKICH MpHUKa3oM MUHUCTEpCTBA 00pa30BaHUS U
Hayku Poccwuiickoit @enepanuu ot 15 HostOpst 2023 r. N 862), pekoMeHAAIMSIMH 10 OpraHU3alUuK
MOJTy4eHHUsl CpelHero ooiiero oOpa3oBaHHs B MIpeleiIax OCBOEHHUs 00pa30BaTENIbHBIX MPOTrPaMM
cpenHero npodeccrnoHabHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIEro oOpa3oBaHUS C YUETOM
TpeOoBaHUil (enepabHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IOJy9YaeMOM
CHEIHMAIBHOCTH CPEAHETO MPOQPECCHOHANBHOTO 00pa3oBaHMs, MPUMEPHON MporpamMmoi y4eOHO
JUCITUTLIAHBI «XUMHUD» TUTST npodeccnoHamTbHBIX 00pa3oBaTeIbHBIX OopraHu3anui,
pekomennoBanHon  DeneparbHBIM TOCYJIapCTBEHHBIM  OIOJDKETHBIM  00pa3oBaTeIbHBIM
YUPEKICHUEM JIOTIOJTHUTEIBHOTO  MpodecCHoHAIbHOTO obOpa3oBaHusi «UHCTUTYT pa3BUTHA

npodeccuonansHoro oopazosanus» (IIporokon Ne 14 ot «30» Hos6pst 2022 ).

Opranuszanus-pa3padoTIuK:
['ocynapcTBeHHOE OOKeTHOE MPO(GECCHOHAIBHOE 00pa3oBaTeNbHOE YupexkaeHHe MOCKOBCKOI

obmactu «CeprueBo-Ilocanckuii KoIeHK»

ABTOp-pa3zpabOTUHK:

Cunnneiaa U.H. - npenogaBarens ['BITIOY MO «Ceprueso-Ilocanckuit koymemx»
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUIJIUHBI «XUMUS»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoOHAIbHONH 00pa3oBaTeibLHOI
NMPOrpamMMblI

OOmeoOpa3oBarenbHas JUCHHUIUIMHA «XUMHs» H3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IlaHa OCHOBHOW MpOQecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammbl  CIIO B cootBerctBun ¢ PI'OC mo mpodeccun 15.01.38 Omneparop-Hamamgauk
METAITI000padaThIBAIOIINX CTAHKOB

1.2. Henu U ni1aHUpyeMble Pe3yJibTAThl 0CBOECHHS THCIIUNITHHbI

1.2.1. leau u 3a0a4u AUCUUIJIMHBI

®dopMUpOBaHUE y CTYJCHTOB MPEJCTABICHUS O XUMHUYECKOW COCTaBIISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa KaK OCHOBBI NPHHATHS PCIICHUH B KU3HECHHBIX M IPOM3BOACTBEHHBIX
CHUTYAIHsIX, OTBETCTBEHHOT'O TIOBE/ICHUS B TIPUPOJIHOM Cpeie.

3agauu AMCHMILIMHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKHUX IMPOIECCOB U
ABJICHUM B OKpY)KAalOLIEW cpene, LEJOCTHOW HAYYHOM KapTUHbI MHUpPA, B3aWMOCBS3U H
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIBI HEOPraHUYECKHMX W OpPraHMYeCKHX BEIIECTB,
YpaBHEHHUS XHMHUYECKHUX pEakUud, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3yIbTAThI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIACHHS MPOCTEHIINX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHM C COOJIIOACHNEM IpaBuil 0E€30IacHOTO OOpalIeHUsl ¢ BEHIeCTBaMH U J1ab0opaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HMH(OPMALMIO XMMHUYECKOTO XapakTepa M3 pazIudHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATETBHOCTH U XUMHUECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHHE 3HAYMMOCTH JOCTIDKEHUH XMMHYECKONW HAyKH M TEXHOJOTHH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 0011e00pa3oBaTe/bHOM JUCHMILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Kon u I[InanupyemMble pe3yjbTAaThl OCBOECHHS THCIHUILIAHBI
HAUMEHOBaHU
e

dopMupyemMbIX OO6mue JucuunimHapHbIe

KOMIIeTeHI U

OK 01. B yacTu TPy10BOIr0 BOCIIUTAHUS: - BIaJeTh  CHUCTEMOW  XHUMHUYECKUX  3HAHHWH,  KOTOpas  BKIIOYAeT:

Bri6upars - TOTOBHOCTH K TPYyAy, OCO3HAHWE IIEHHOCTH | OCHOBOIIOJATAIONINE TIOHATHS (XMMHUYECKHUH DIIEMEHT, aToM, O3JIEKTPOHHAS

CIoco0bI MacTepcTBa, TPy 10Ir00ue; obosiouka artoma, s-, p-, O-3JeKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYIa,

pelIeHus 3a1a4 | - TOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH | BAJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTD, CTCTICHh OKHCIICHUS, XUMUYECKas CBSI3b,

npodeccuoHan | TEXHOJOTHYECKON U COLMaIbHOW HANPABIEHHOCTH, | MOJIb, MOJISIpHASI Macca, MOJISIPHBINA 00beM, YIIIePOIHBIN CKelleT, (yHKIIMOHATbHAS

BHOM CIIOCOOHOCTh ~MHUIIMHPOBATh, IUIAHUPOBATH W | TPYIIA, PaJAUKAI, HW30MEPHUS, H30MEPhI, TOMOJIOTHYECKUU psA, TOMOJIOTH,

NESTENIbHOCTH | CAMOCTOSATEIHHO BHIMOIHATh TAKYIO I€ATEIbHOCTD; | YIJIEBOJAOPOIbl, KHCIOPOJA- W a30TCOJEpKallle COCTUHEHHS, OHOJIOrMYecKu

NPUMCHHUTEIBH | - HUHTEpEC K pa3IMIHBIM cdhepaM | akTUBHBIC BemiecTBa (YriIeBOIbI, XKUPHI, OCITKH), MOHOMED, MTOJIUMEP, CTPYKTYPHOE

0 K pa3NU4HbIM | IPoecCHOHANBHOM 1eATENbHOCTH, 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCIUHEHHS, KPHUCTAJUIMYECKash pEIIeTKa, THUIIbI

KOHTEKCTaM OgilaleHHe  YHUBEPCAJIbHBIMH  YYeOHBIMH | XHMHUYECKUX peaxiui (OKHCITUTEIIEHO-BOCCTAaHOBHUTEILHBIC, IK30-U
NMO3HABATEJIbHbIMHU 1eHCTBUSMM: SHAOTEPMUYECKUE, pEaKIHMH HMOHHOTO OOMEHa), pacTBOp, OSJIEKTPOIMTHI,
a) 6a30BbIe JIOTHYECKHUE IeiiCTBUA: HEDJICKTPOJIUTHI, AEKTPOJIUTHICCKAS JUCCOITHAITHS, OKHCITUTEITb,
- CaMOCTOSITENILHO (dhopMynupoBarthb U | BOCCTAHOBHUTEJb, CKOPOCTh XHMHUYECKON peakluH, XUMHUYECKOE paBHOBECHE),
aKTyaJIM3UpPOBaTh TMPOOJIEMY, pacCMaTpUBaTh €€ | TCOPUU U 3aKOHBI (TCOPHUS XMMHUYECKOTO CTPOCHHS OPTaHWYECKUX BemecTB A.M.
BCECTOPOHHE; bytnepoBa, Teopus 3IEKTPOTUTHYECKON MWUCCOLMAILINU, MEPUOJUYECKUIN 3aKOH

- YCTaHaBJ'H/IBaTI) Cym@CTBCHHBIﬁ HpI/I3HaK NN
OCHOBaHHUsl JJsl CpaBHEHHS, KIacCUPUKALUU H
00001IeHMS,

- ONpenessTh IeNd JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHA,
- BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

-  BHOCHUTh KOPPEKTUBBI B  JESTEIBLHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eiIaM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

3aJaBaThb

J.W1. MenneneeBa, 3aKOH COXPAHEHHS MaccChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XMMHH, (aKTOJOTMUYECKHE CBEJEHMS O CBOWCTBAaX, COCTaBe, MOJYyYEHHH U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX HEOPraHUYECKMX U OPraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH JIeTETbHOCTH YelIOBEKa;

- YMCTb BBIABJIATH XAapaKTCPHBIC IMPU3HAKKW U B3aWMOCBSA3b M3YUCHHBIX HOHSITHﬁ,
IIPUMEHSTh COOTBETCTBYIOIME IIOHATHSA IPU ONHCAHUU CTPOEHUS U CBOICTB
HCOPTaHUYCCKUX M OpPraHndYCCKUX BCIICCTB HU HUX npeBpameHI/Iﬁ; BBISBJIIATD
B3aMMOCBA3b XUMHUYECKMX 3HAHUI C MOHATUAMU U NPEIACTABICHUSMU JAPYTUX
CCTCCTBCHHOHAYYHEBIX IPECIAMETOB;

- YMeTh  WCNOJIb30BaTb  HAMMEHOBaHUS

XHUMHUYCCKUX COE€OUHEHUI
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- pa3BHBaTh KPEATHBHOE MBIIINICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCcIeI0BaTeILCKUE elCTBUA:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HMCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJISITH TPUYMHHO-CJICACTBEHHBIC CBS3H M
aKTyaJIM3UPOBATh 337a4y, BBIIIBUTATh THIIOTE3Y €€
perieHus, HaXOJHUTh apryMEHTBI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3aaBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJE PEIICHUS
3aJlauyd  Pe3yibTaThl, KPUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATECIBHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEIBHOCTH;

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npenaraTh

MEXIYHAPOJAHOTO COK3a TEOPETUYECKOM M MPHUKIAAHOW XUMHUU U TPUBUAJIbHBIC
HA3BaHMWSI BAKHEHUIIMX BEHICCTB (ITWICH, AaleTWICH, TIUIEpUH, (EHOI,
dbopManbaerua, yKCycHash KHUCIIOTa, TIUIUH, yrapHbld ra3, YIJIEKHCIIBIA Ta3,
aMMHaK, ramieHasi HM3BeCTb, HEralieHas H3BeCTb, MUThEBas COJA U JPYTHUX),
COCTaBIAATH (POPMYJIBI HEOPTaHUYECKUX U OPraHMYECKHX BEILECTB, YPaBHEHMS
XUMUYECKUX PEaKlHi, OOBSICHATb MX CMBICH; MOJATBEPXKAATh XapaKTEpPHbIE
XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCHEPUMEHTaMU U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKLINN;

- YMEThb YCTAHABJIMBATh IPUHAJIEKHOCTh M3YUYEHHBIX HEOPraHWUYECKUX U
OpraHWYECKUX BEIIECTB K OMNPEIEJICHHBIM KJlacCaM M TpPYIaM COECIUHEHUH,
XapaKTEepU30BaTh KX COCTAB M Ba)KHEWILIME CBOWCTBA; OIPEENIATh BHJIbI
XUMUYECKHUX CBSI3eM (KOBAJICHTHAs, MOHHAsS, METa/NIMUECcKasi, BOAOPOIHAS ), TUIIBI
KPUCTAIIMYECKHUX PELIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIINU;

- chopMupoBaTh MPEJICTABIICHUSA: 0 XUMHYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAy4YHOW KapTUHbl MHpaA, POJAM XUMHUHU B IIO3HAHUM SIBIICHUU
npupoabl, B  (HOPMHPOBAHMHM MBIIUICHUS W  KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIMMOI JIIsl peIeHUs TPAKTUYECKUX 33124
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM

cperne;
- yMeThb HpPOBOAMUTH pacueThl IO XUMHUYECKUM (opMylIaM U YpaBHEHUSIM
XMMUYECKUX  peakuui ¢  HCIOJIb30BaHMEM  (U3WYECKMX  BEJUYHH,

XapaKTEpU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBUS) Ta30B, KOJIMYECTBA BEIECTBA; MCIIOJIB30BaTh CHCTEMHbIE
XUMHYECKHE 3HAHWS Il TPUHSATHS pEIIeHWH B KOHKPETHBIX IKHU3HEHHBIX
CUTYyaIHsIX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnons3oBaTh
COBpPEMEHHBIC
cpencTBa
TIOWCKa,
aHalli3a u
UHTEPIIPETAIAN
UHpOpPMALIUU U

B o006Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Janore KyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKON

- YMETh TUJIAHUPOBATh M BBIMIOJHATH XMUMHYECKUN JKCIIEPUMEHT (TpeBpalieHus
OPraHUYECKUX BEIIECTB IPH HArpeBAaHUM, IMOJYYEHUE ITHIEHA U HU3YyUYEHHUE €ro
CBOICTB, KQUECTBEHHBIE PEAKIMM Ha aJIbJETUIbl, KpaxMall, YKCYCHYI KHCIIOTY;
JneHaTypanus OeJIKOB NMpHU HAarpeBaHWM, LBETHBIE PEaKIUU OENKOB; MPOBOIUTH
peakIy HOHHOTO 0OOMEHa, OTPENIETSATh CPEeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATHOH aMMOHUS; PelIaTh
OKCIIEpUMEHTANIbHBIE 3amadu 1o Temam "Meramisl" u  "Hemeramnsl") B
COOTBETCTBUU C TMpaBWJIaMH TEXHUKH OE30MaCHOCTH TIpH OOpalleHuu C
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nH(pOpMaInOHH
bI€ TEXHOJIOTHH
TUIst
BBITIOJTHEHUS
3aa4
npodeccuonan
BHOU
JeSITeIbHOCTH

KyJbTYpbl KaK CpEACTBAa B3aUMOJACUCTBUS MEXIY
JIOJIbMH U TTO3HAHUS MUDA;
- OCO3HAHHWE I[IEHHOCTH Hay4YHOW JesSTEeNbHOCTH,

FOTOBHOCTb  OCYILIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;

OBJiageHue  YHHUBEPCAJIbHBIMM  y4eOHBIMH

NMO3HABATEJILHBIMH AeHCTBUSMM:

B) padora ¢ nHpopmaumeii:

- BJIAACTb HAaBBIKAMH IIOJTYYCHUSA I/IH(i)OpMaIII/II/I nu3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENILHO
OCYLIECTBJIATh NOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO HHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m mpeacTaBIeHuUs;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opMarax ¢
y4€TOM Ha3HAueHus HHPOpMALMU U IeJIeBOI
ayJIMTOpUHU, BBIOMpas ONTHUMAIbHYIO  GdopMy
MNpEaACTaBJICHUA U BU3yaJIM3allhU,

- OICHMBATh JOCTOBEPHOCTHb, JIETUTUMHOCTH
uH(popMmaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIB30BaTh CpelICcTBa HHGOPMAIIMOHHBIX |
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI S)PrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAIIMOHHON
0e30IMacHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH;

BEUIECTBAMH U JIaDOpaTOpHBIM OOOpYIOBAaHUEM; MPEACTABIATh PE3yJIbTAaTh
XMUMHUYECKOTO JKCIIEPUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GOpMyIUPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHaJIM3HPOBATh XMUMHUYECKYI0 HH(OpPMAIHIO, MOTYyYyaeMyl0 U3 pa3HBIX
MCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHEe);

- BJAJ€Th OCHOBHBIMM METOJIaMU HAy4HOI'O IIO3HAHUS BEIIECTB U XHMHUYECKUX
ABIIeHUH (HaOMI0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIIMPOBAHNUE);

- yMeTh NPOBOJUTH pacyeTbl IO XUMHYECKUM (GOpMyIaM U YpPaBHEHUSIM
XUMHYECKMX  peakuuil ¢ HUCHOJb30BaHWEM  (U3MYECKUX  BEJIHMYUH,
XapaKTepU3YIOLUIMX BEIIECTBA C KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; MCIIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS Uil TPUHATUS PELIEHUN B KOHKPETHBIX IKU3HEHHBIX
CUTYyalUsiX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM




OK 04.

D¢ dexTuBHO
B3alUMOJICHCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpAa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4ebHo-
HCCIIEIOBATEIIbCKOM, IPOEKTHOM W COLUAIBHOU
JIeATEIbHOCTH;

OBanagenne YHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMH J1eHCTBUAMM:

0) coBMecTHasi 1eITeJIbHOCTD.

- MOHMMAaTb M MCHOJIb30BaTh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATh LEJIH COBMECTHOW JE€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
€€ JIOCTHKEHHUIO: COCTaBJATh IUIaH JCHCTBUM,
pacupenesaTh pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOODAMHUPOBaTb W BHINOJNHATH paboOTy B
YCIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYILECTBIIATH IIO3UTHBHOE CTPATErMUECKOE
MIOBEJICHUE B DPA3JIUYHBIX CUTyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM
OBJ1aieHHe YHHBEPCAJbHBIMH PeryJassTHBHBIMH
NEeHCTBUAMM:

') MPUHSATHE ce0si U IPYTHX JIIOei:

- IPUHAMATh MOTHUBBI U ApTYMEHTHI IPYTUX JIFOAEH
IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IIPU3HABATh CBOE IIPABO U IPaBO APYIUX JIIOACH
Ha OIIMOKM;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C
MO3UIIMH JIPYTOT0 YEJIOBEKa;

- yMeThb IJIaHUPOBATh U BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT (IpeBpalleHus
OpraHWYECKUX BEIIECTB IMPU HArPeBaHUU, MOJYyYEHUE STUJICHA U U3YUYCHHUE €ro
CBOICTB, KaueCTBEHHbIE PEaKIMU Ha ajJbJETHAbI, KpaxMal, YKCYCHYIO KHCIOTY;
JIeHaTypamnusi OCJTKOB NPH HAarpeBaHWM, I[BETHBIC PEaKIMU OCIIKOB; MPOBOIUTH
peaKuu HOHHOTO OOMEHa, ONpeNessaTh Cpeay BOIHBIX PACTBOPOB, KAUECTBEHHbIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATHOH aMMOHUST; PEIIaTh
IKCIIEpUMEHTANIbHBIE 3a7adl 1o TemaMm "Meramisl" u  "Hemeramnel") B
COOTBETCTBUU C TMpaBWIAMH TEXHUKH O€30MACHOCTH TIpH OOpalleHuu C
BEUIECTBAMH U JIaDOpaTOpHBIM OOOpYIOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO JKCIIEPUMEHTa B (OpME 3aliCH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
ConencTBoBaTh
COXpaHEHUIO

B 00s1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUS:
- c()OPMUPOBAHHOCTH 3KOJIOTUYECKON KYJIBTYpHI,
[IOHUMAHUE BJIUSAHUSA COLMAIBHO-DKOHOMUYECKHUX

- chopmMHpOBaTh  MPEIACTABICHHUA: O  XUMHUYECKOW  COCTaBIIAIOLICH
€CTECTBEHHOHAYyYHOW KapTHMHBl MHpa, POJIM XUMHM B TIO3HAHUM SIBJICHHM
Opupoasl, B (OPMHPOBAHMU  MBIIUICHUS W KYJbTYphl JHMYHOCTH, €€
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OKpYXKarolei MPOIIECCOB  HA  COCTOSHUE  NPHUPOAHOW M | PYHKIIMOHAIBHOM rPaMOTHOCTH, HEOOXOAMMOM ISl pEeIIEHUs MPAKTHYECKUX 3a/1a4
cpenbl, COLIMANILHOM  Cpelbl, OCO3HaHWE TJI0OATHLHOTO | U PKOJOTHYECKH O0OCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M TIPUPOTHOM
pecypcocOepex | XxapakTepa dKOJIOTHUYECKUX MPooIIeM; cpene;

CHMUI0, - TUTAHUPOBAHWE W OCYIIECTBICHHE JCUCTBHIA B | - yMETh COOIOATH MPaBUIIA YKOJIOTHUECKU IEJIeCO00Pa3HOrO MOBEICHUS B OBITY
MIPUMEHSTh OKpYXaloIllel cpele Ha OCHOBE 3HaHMS IEJed | U TPYJIOBOM JACSATEIbHOCTU B IEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIICH
3HaHUsA 00 YCTOMYMBOI'O Pa3BUTHS YEIOBEUYECTBA; MPUPOAHON CpENbl; YUUTHIBATH OIMACHOCTh BO3JCHCTBUSA HA JKUBBIE OpPraHU3MBbI
W3MEHEHUU AKTUBHOE HEMpUATHE JACHCTBUH, MPUHOCAIIMX | ONPEACICHHBIX BEIIECTB, MOHUMAsi CMBICI MOKa3aTelsl MPeAebHON JOMYCTUMOM
KJIMMara, BpEJl OKPYXKAIOIIEH CpEE; KOHLEHTPALHHU

MPUHIIUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIArONMPHUSATHBIC

OEpEKITUBOTO AKOJIOTMYECKHE TOCJIEACTBUS MPEATPHUHUMAECMBIX

MPOU3BOJACTBA, | ICUCTBUM, MPENOTBpPAILIATH UX;

3P PEeKTHBHO - paciiipeHue OmbITa JIeSITEJIbBHOCTH

JICUCTBOBATh B | DKOJIOTMUYECKON HAMPABICHHOCTH;

Ype3BbIUANHBIX | - OBJIaJICHHE HABBIKAMH Y4EOHO-UCCIIEI0BATENbCKOI,

CHUTYyaIHMsIX IIPOEKTHOU U COLIUAIIBHOU IEATEIBHOCTH;

[IK 2.5. | B yacT Tpy10BOr0 BOCIIUTAHUS: -BJIQ/IETh CHCTEMOW XMMHYECKMX 3HAaHWH, KOTOpas BKIIOYACT (PaKTOIOTHMYECKHE
Bemonnsars - TOTOBHOCTH K Tpyady, OCO3HAHHUE IICHHOCTH | CBEIEHUSI O CBOMCTBAaX, COCTaBE, IMOJYYECHUHM M OE30MaCHOM HCIOJIb30BAaHUHU
00paboTKy MacTepcTBa, TpyA0IIo0He; BOKHEUIIINX HEOPTAaHUYECKUX U OPTraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU
Jieranen Ha |- TOTOBHOCTH K aKTUBHOW JIESATEIHHOCTU .

bpe3epHbIX TEXHOJOTUYECKON U COLMAIbHON HAITPaBJICHHOCTH, ACATEIDHOCTI HETORERE:

CTaHKax C CHOCO6HOCTB WMHUIIMUPOBATh, NJIaHApOBaTb M | - YMETH IJIaHUPOBATH U BBIINIOJIHATD XUMHUYECKUN OKCIICPUMCHT

MPOTPAMMHBIM | CAMOCTOSITEIBHO BBITIOJIHATH TAKYIO AESTEIbHOCTD;

YIIPABJIECHUEM C | - HHTEpEC K pa3IUYHBIM chepam | -pelIaTh SKCICPUMEHTANBHbIC 33/[a4H 10 TEMaM "Metambl" u "Hemetambl'") B
cobmoieHreM | mpoecCHOHAIbHON AeSITEIHbHOCTH. COOTBETCTBUU C IIPABUJIAMH TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C
TpeboBanuii k | OBJaseHune YHHMBEPCAJIbHBIMHA Y4eOHbIMH | BEIIECTBAMU

Ka4yeCTBY, B | MO3HABATEJbHBIMU JIEHCTBUSAMU:

COOTBETCTBUU C | 2) 0a30BbIe JJOTHYECKHE JeHCTBHS: - YMETh COOII0IaTh TPaBUIIa SKOJIOTUYECKH 1IeTIECO00Pa3HOT0 TTOBEICHHUS B OBITY
3aJJaHUEM U C | - CaMOCTOSTEIILHO (bOpMYJ'H/IpOBaTL u|lu pr)IOBOﬁ ACATCIIBHOCTHU B LEIAX COXpPAaHCHUA CBOCTO 300POBbA U 0pr>1<a10n1e171

TEXHUYECKON
JIOKYMEHTalHe
71

aKTyaJM3UpoBaTh NpPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;
- YCTaHaBJMBATh CYINCCTBCHHBIH TNPU3HAK WA
OCHOBAHUA HJIA CpaBHeHI/IH, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

HpHpOI[HOfI CpCAbl; YUUTBIBATH OITACHOCTD BOBﬂCﬁCTBHH Ha JXUBBIC OPTraHU3MbI
OMpEACIICHHBIX BEIICCTB, IOHMUMas CMBICIT ITIOKAa3aTECIIA Hpe)IeHLHOfI HOHyCTHMOfI
KOHIICHTpAalunu




- ONpeleniaTb LEeIu JeATEIbHOCTH,
IapamMeTpbl U KPUTEPUHU UX JOCTHKCHUS;

3aJaBaTb
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJLHOM

JANCHOUITIJIMHBI «XUMUWUS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 80
B T.4. popMe NMPaKTHYECKOIi MOATOTOBKE 10
OcHoBHOe coJep:kaHue 62
BT. U..

TEOpETUIEeCKOe 00ydeHNE 48
PAKTUYECKHUE 3aHSITUS 10
nabopaTOpPHBIE 3aHATHS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/iep:KaHue (Colep:KaHue 10
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

MPAKTUYECKHUE 3aHSITUS 10
KoncyabTanuum 4
IIpomexyTouHas aTTecTanus (SK3aMEH) 4
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2.2. TemaTuvyecknii miaan u coaep:xkanne (ucuuiinabl YACHBI HE CXOIATCA C YII

B ToM uncie B

DopMuUpyeMbI
HaumenoBanue | Cojaep:kaHue yd4eOHOro Marepuasa (0CHOBHoe M MpodeccuoHAIbHO-OPUEHTHPOBAHHOE), Oo0bem dopme e
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAY.Ib 4acoB NMPaKTHYeCKOMI
KOMIIeTeHIIUH
NMOAr0TOBKH
1 2 3 4

OcHoBHOE coaep:xaHue 62
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
CTpoeHHe aTOMOB OK 02
XHMHUECKHIX Teopernueckoe odyueHue 4 OK 04
3JIEMEHTOB U - - OK 07
npupona CoBpeMeHHast MOZIeNIb CTpOeHHs aToMa. CUMBOJIUYECKUN S3bIK XUMUU. XUMUYECKUM JIEMEHT.
XHMU9ECKOi OnekTpoHHas KoHbuUrypauus atoma. Knaccudukamuss XMMHUYECKUX 3JIEMEHTOB (S-L p-, d-
CBSI3H 3JIeMEHThI). BajleHTHBIE 351eKTPOHbI. BaleHTHOCTh. DIEKTPOHHAs MPUPOAA XUMUYECKOM CBS3H. 4

DNEeKTPOOTPUIIATENILHOCTh. BUABI XUMHUECKOH CBS3M (KOBaJleHTHAs, HOHHAs, METAJUTMUECKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs

I[IpakTHYeckne 3aHATHSA 2

Pemenue 3aganuii Ha MCIOJIB30BAaHWE XMMHYECKOW CHUMBOJIMKH M Ha3BaHWN COEAUHEHHN 1O

HOMEHKJIaType MEXIYHAPOJIHOIO COI3a TEOPETUUECKOW U MPUKIAJHON XUMUU U TPUBHAIIBHBIX

Ha3BaHWUU JUIsl COCTABJICHUS XUMHUYECKMX (OPMYJT JABYXaTOMHBIX COEAUHEHUN (OKCHIOB,

Cynb(hUI0B, THAPUIOB U T.I1.) U IPYTHX HEOPTAHUYECKUX COCTUHEHUN OTJENbHBIX KIIACCOB. 2

[IpakTrueckue 3amaHus Ha YCTAaHOBJICHHE CBSI3M MEXIY CTPOSCHHEM aTOMOB XHMHYECKHX

3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX AJIEMEHTOB M UX COECIMHEHUN

B COOTBETCTBHHM C MOJIOXKEHHEM [lepnoauyeckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[Tepnonnueckuit OK 02

Teopernueckoe odyueHue 2
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3aKOH U Ta0iIuna
J.. MenneneeBa

[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoauueckoro 3akona J[.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU ITPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreme. MupoBo33peHueckoe u
HayuyHoe 3HadyeHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Iporno3sr JI.1. Menneneena.
OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemenue TeopeTnyeckux 3aJaHUil HA XapaKTEepU3alUI0 XUMUYECKUX 3JIEMEHTOB
«Merannudyeckue / HeMETaNIMYECKUE CBOWCTBA, JIEKTPOOTPHUIIATETHHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHHEM B MEPUOINYECKOMN
cucremMe Xxumuyeckux 3nemenToB [I.1. MenneneeBa»

OK 04
OK 07

Paznen 2. XumMmuyeckue peakuuu

10

Tema 2.1. Tumer
XAMHAYECKAX
peakiuii

OcHOBHOe coiep:KkaHue

Teoperuueckoe o0yueHue

Knaccn(;omcauml N TUIIbI XUMHWYCCKUX peaKuHﬁ C Y4aCTHUEM HCOPraHUYCCKHUX BCIICCTB.
Cocrasienne ypaBHCHI/Iﬁ peaKHI/Iﬁ COCIUMHCHUA, PA3JIOKCHUA, 3aMCIICHUA, 06MCH8., B T.4.
peakunﬁ rop€HHs, OKUCIICHUSA-BOCCTAHOBJIICHUA.

ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHM. CTeneHb okuclieHus. OKUCIUTENb 1 BOCCTAHOBUTENb.
CocraBienue u YpPaBHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOJ0M
QJICKTPOHHOT'O Oananca. OKUCIUTEIIEHO-BOCCTAaHOBUTEIIbHBIC pCaKkuuu B IIpupoae,
MPOU3BOJACTBCHHBIX ITPOLCCCax U KU3HCACATCIIbBHOCTU OPraHu3MOB

IIpakTH4eckne 3aHATHA

KonnuecTBeHHble OTHOWIEHUS B XUMHUHM. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU H
pacueTsl 10 ypaBHEHHUSIM XMMHUYECKUX peakuuid. Moib Kak eJuHMIIa KOJIMYEeCTBa BEIIECTBA.
ModsipHast Mmacca. 3aKOHBI COXPaHEHHsI MacChl U SHEPTHH. 3akoH ABoraapo. MossipHblil 00beM
razoB. OTHOcUTENbHAS IJIOTHOCTh ra30B. PacdeTsl MO ypaBHEHMSIM XUMUYECKUX PEaKIHH C
MCIOJIb30BAaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBUS ) Ia30B, KOJIMYECTBA BELECTBA

OK 01
OK 02
OK 04
OK 07

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

OK 01
OK 04
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s IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus snexkrpoiauTudeckoil auccouuanuu. MoHbl. DNEeKTPOIUTHI, HEAIEKTPOIUThL. Peakiuu
noHHOro oomeHa. CocraBieHue peakluil HOHHOrO OOMEHa IyTeM COCTaBJIEHUS UX IOJIHBIX U
COKpAIIICHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHusl Ha COCTaBJICHUE
MOHHBIX peaKuii

I[pakTuyeckune 3aHATHS
CrpoeHue BelecTBa U XMMHUYECKUE PEaKIIUU

Pa3pgea 3.

CTpoe}me H CBOMCTBA HEOPraHnveCKUuX BeUleCTB

16

Tema 3.1.
Kiaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHUE
HCOPTaHNUYCCKUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUuEC

Teoperuueckoe o0yueHue

[Ipenmer Heopranuueckoit xumuu. Kiaccuduxanus Heopranuueckux BeecTs. [IpocTsie u
ClI0KHbIE BellecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THIPOKCH/IbI, KUCIOTHI,
coiu). B3aumocBs3b HeoOpraHM4ecKux BelIecTB. ArperaTHble COCTOSIHUS BEILlECTBA.
Kpucrammnueckue u amopgHbIe BeIecTBa. THITBI KPUCTAIUTMYECKHX PEHIETOK (aTOMHas,
MOJIEKYJISipHas, HOHHAsI, MeTaJNIn4ecKasi). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BELIECTBA OT
THIA KPUCTAJUIMUECKOH perieTKy. 3aBUCUMOCTh XMMHUECKON aKTUBHOCTHU BEIIECTB OT BU/IA
XMMHUYECKOH CBSI3U M TUIMA KpUCTANTNYECKOH pemeTku. [IpuunHbel MHOroo0pasus BeIecTB

IIpakTHYecKkue 3aHATHA

Homenknarypa HeopraHMuecKrx BEIIeCTB: Ha3BaHME BELIECTBA UCXO/S U3 UX XUMUYECKOU
(bopMyJIBl MIIM COCTABICHHE XUMUYECKOH (POPMYIIbI UCXOSI U3 HA3BaHUS BEILECTBA MO
MexayHapoanoi (MIOITAK) wnu TpuBHanbHOM HOMEHKIATYpE.

Pemenne 3amanuii mo kijaccu(uKaluM, HOMEHKJIAType M XHMHUYECKHMM (opMmysam
HEOpPraHMYECKHUX BEIIECTB pa3JIUYHBIX KJIaccoB (yrapHblM ras, yTJEKUCHbIA Ta3, aMMHAK,
raiieHasl M3BECThb, HErallleHash U3BECTb, IUThEBAs COAA M JPYrMX): Ha3bplBaTb M COCTABIATH
(OopMyJIbI XUMHUYECKUX BEUIECTB, ONPEAENISTh MPUHAAIE)KHOCTh K Kiaccy.

HcTounnku xumMudeckoi nHdopMaiu (CpeacTB MaccoBoi HHPOpMaLnu, ceTb HTepHeT 1
npyrue). [louck nadopmanny no Ha3BaHUAM, UAECHTU(PUKATOPAM, CTPYKTYPHBIM (hopMysiaM

OK 01
OK 02
OK 04
OK 07

Tema 3.2. dusuko-

OcHoBHOe coaep:xaHue

OK 01
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XUMUYECKHE Teoperuueckoe o0yueHue OK 02
CBOICTBa OK 04
Heopranuueckux |Metamibl. O6mue (QU3MYECKHE M XMMUYECKUE CBOWCTBAa MeTaiioB. CrocoObl MOIy4YeHHS. OK 07
BEIIECTB 3Ha4YeHHE METAUIOB U HEMETAJUIOB B IPUPOJE U KUZHEACITEIBHOCTU YEJI0BEKAa U OPraHU3MOB. K 2.5
Koppo3sust MeTamios: BUabl KOPPO3UH, CIIOCOOBI 3aIUTHI METAIJIOB OT KOPPO3UU
Hemeramnel. O0mume gu3ndeckue U XUMAYECKUE CBOMCTBA HEMETAUIOB. THUIUYHBIC CBOWCTBA
HemerauioB [V— VII rpynn. Knmaccudukanus v HOMEHKIATypa COCIMHEHHH HEMETaJIJIOB.
KpyroBopoTsl OGMOT€HHBIX 3JIEMEHTOB B IPUPOIE
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIIOB,
KHUCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHM, BBICIIUX OKCUJIOB U TUAPOKCHJIOB
IIpodeccnoHaIbLHO-0PHEHTHPOBAHHOE COACPKAHNE
IIpakTHyeckue 3aHATHS
CocraBneHue ypaBHEHUM XHUMHUYECKUX PpEAKUUH C Yy4YyacTUEM MPOCTBIX M  CIIOXKHBIX
HEOPraHUYECKHX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAIJIOB U
aM(OTEepPHBIX AIIEMEHTOB; HEOPTaHUUECKUX KUCIOT, OCHOBAaHUN U aM(OTEPHBIX THAPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOKWCTBA.
PemieHne mnpakTUKO-OPMEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUM Ha CBOWCTBA, COCTaB,
notydyeHue u 0e30MacCHOe MCIOIb30BAHUE BAXXKHEUIIUX HEOPTaHWYECKUX BEIIECTB B OBITY H
MPAaKTUYECKOU IE€ATEIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOe coaep:xaHue OK 01
WUnentuduxamms OK 02
HeOpraHNYeCKHX Teopernyeckoe o0yueHue OK 04
BEILECTB .
Hl Nnentndukanus HEOPraHMYECKHWX BEIIECTB. PemieHwe 3amad Mo XUMHUYECKUM CBOMCTBaAM OK 07
IIK 2.5

METaJUIOB M HEMETAJUIOB, II0 PACIIO3HABAHUIO U IIOJIYYEHUIO COCIMHEHHM METalUIOB W
HEMETAJIJIOB.

Wnentudukanyss HEOpPraHMYECKHX BEIIECTB C HCIOJIb30BAHUEM HUX (PU3HKO-XUMHUYECKHX
CBOMCTB, XapaKTEpHbIX KaueCTBEHHBIX peakuuil. KauecTBeHHblE peakIMu Ha cCyibdart-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
I[IpakTuyeckue 3aHATHS
CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pa3nea 4.

CTpoe}me H CBOMCTBA OpPraHn4e€CKux BEIIECTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

OcHOBHOe coiep:KkaHue

TeopeTnyeckoe o0yueHue

[losiBneHue u pa3BUTHE OPTraHMYECKOW XUMUHU Kak HayKu. [Ipeamer oprannueckoi XuMuu.
MecTo 1 3HaueHNE OPraHU4eCKOM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK TOpAJOK COEOUHEHUsS AaTOMOB B MOJIEKYJIE COIVIACHO HX
BaJIEHTHOCTH. (OCHOBHBIE IMOJIOXKEHUSI TEOPUUM XHMHMUYECKOIO CTPOEHMSI OpraHuYecKuX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKeIeT OpraHM4ecKO MOJEKyJbl. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT XMMUYECKOT0 CTPOEHHUS MOJIeKy. M30MepHst 1 U30MEPBI.

[Tonsatne o QynkumonanbHOM Tpynme. Pagukan. [TpuHiuns! kiaccuuKauym OpraHUYECKUX
coelMHEHUI. MexayHapo/aHas HOMEHKIJIATypa W MPUHLMIBI HOMEHKJIATYpbhl OPraHUYECKUX
coenunenuil. llonstTue 00 a3oTcoAEpKAUX COCIUHECHHSX, OWOJOTHYECKH AKTHUBHBIX
BellecTBax (yrieBojax, xKupax, Oesnkax u Jp.), BHICOKOMOJIEKYJISIPHBIX COeIMHEHUX (MOHOMeED,
MIOJINMEP, CTPYKTYPHOE 3BEHO)

Homenknarypa  OpraHMYecKMX  COEJMHEHUH  OTHENbHBIX  KJIAaccoB  (HACBIIIEHHBIE,
HEHACBILICHHbIE U apOMAaTUYECKUE YIJIEBOAOPOAbI, CHUPTHI, (DEHOJIbI, AIbJETU]Ibl, KETOHBI,
KapOOHOBbIE KUCIOTHI U Jip.) CocTaBieHUE MONHBIX M COKPALIEHHBIX CTPYKTYPHBIX (OopMyI
OpPraHWYECKUX BELIECTB OTACIIBHBIX KJIACCOB, UCIOJIb3YS MX HA3BAHUS 110 CUCTEMAaTUYECKOU U
TPUBHAJILHON HOMEHKJIAType (STHJIEH, alleTUJICH, TIULEPHH, (PeHOoI, GopMabIerull, yKCyCcHas
KHMCIIOTa, TMIMH). Pacdersl mpocreiimieid ¢(opMyJibl OpraHMYEcKON MOJIEKYJbl, UCXOIS W3
AJIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04
OK 07
IIK 2.5

Tema 4.2.
CsoiicTBa

OcHoBHOE coaepkaHue

14

Teopernueckoe o0yueHue

10

OK 01
OK 02
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OpTraHUYECKHUX
COCTUHEHUN

®u3MKO-XMMHUYECKHE CBOMCTBA OPraHWYECKUX COCTMHEHHUH OTIENBHBIX KJIAcCOB (0COOEHHOCTH
KJaccu(UKaMU U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUN psia U oOuias Gopmyna;
n3oMepust; GU3NIECKrue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4YEHHS):

— IpellesIbHbIE YIUIEBOJOPO/bl (aJKaHbl M IMKJIOANKaHbl). ['opeHume MeTaHa Kak OAMH M3
OCHOBHBIX HCTOYHHMKOB TE€IUIa B TPOMBINUIEHHOCTH U ObiTy. CBOiicTBa NPHUPOTHBIX
YIJI€BOJOPOAOB, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHNE AJIKaHOB;

— HenpeAeabHble (AIKEHbI, AJIKUHBI U aJIKaIMEHbl) 1 apOMaTHYECKHUE yIIeBOI0OpoAbl. ['opeHue
alleTUJIeHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU JJISl CBAPKU M PE3KU METAJIOB

— KHUCIJIOPOJICOJIEpKAIIUE COSNUHEHHs (COUPTHI U (HEeHOJBbI, KapOOHOBBIE KUCIOTHI U 3(PHPHI,
albJETUABl W KETOHBI, JXHUPBI, yriaeBoibl). lIpakTHueckoe NpUMEHEHHE STUICHIIIHMKOJI,
rinunepuna, ¢pexona. [Ipumenenne popmanpaeruia, aneTanbaeruaa, yKCyCHON KUCIOTh. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Morolie cBOcTBa MbLIa

— a30Tco/epIKalllie COeIMHEHUs (aMUHBI U AMUHOKMCIOTHI, Oeliku). BricokomouekynspHble
COEUHEHMS (CUHTETUYECKUE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMED, MONUMEpP, CTPYKTYpPHOE
3BeHO. [lonumepu3anus dTuiIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHUA.
I'eneTndeckas CBsI3b MEXKIy KlacCaMu OPraHU4EeCKUX COCIMHEHHUN

Hp0(1)eCCI/IOHaﬂbHO-OpI/IeHTI/IpOBaHHOC coaepkanue
HpaKTuquKue 3aHATHUSA

OK 04
IIK 2.5

17




CBoiicTBa OpraHMYECKUX COECIUHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAs M MEXIyHApOJHAs
HOMEHKJIATYpa, XUMHUYECKHE CBOICTBA, CIOCOOBI TONYyYEHHs): IMpelesibHble (aJKaHbl |
LUKJIOAIKAHbI), HeNpeAeibHble (AJIKEHbl, AIKMHbI M alKaJUeHbl) U apoOMaTHYECKHe
YIJI€BOAOPOABI, CIUPTHI U (heHOINBbI, KapOOHOBBIE KHUCIOTHI U A(HPHI, AIBACTUABI U KETOHHI,
aMUHBl M AMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCAMHEHHA. 3aJaHusl Ha COCTABIICHUE
YPAaBHEHUN XMMHMYECKUX DPEAKUHUM C Y4aCTUEM OPraHMYECKHUX BEIIECTB HA OCHOBAaHUU MX
COCTaBa U CTPOCHUSA

CocraBiieHHE CXEM peakuuil (B TOM 4YHCIE [0 NPEUIOKEHHBIM LENOYKaM IpEeBpallEeHuil),
XapaKTEePU3YIOIUX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTACIBHBIX KIIACCOB,
CIOCOOBI HMX TIOJNYYEHHUs W Ha3BaHWE OPraHMYECKHX COCIWHEHHWH IO TPUBUAIBHOW WIIH
MEXyHapOJAHON CUCTEMAaTUYECKOM HOMEHKIIATYE.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHMYECKUX
COEMHEHUH OTAEIBHBIX KIaCCOB

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
IPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeITeIIbHOCTH
gyeJioBeKa

OcHoBHOE COoAEPKaAHUEC

Teopernyeckoe o0yueHue

buooprannueckue coequnenus. [IpuMmenenue u 6uonornyeckas posib yriieBojoB. OKucieHue
YIJIE€BOJIOB — UCTOYHUK 3HEPIMM KHUBBIX OpraHu3MoB. OOJacTH NMPUMEHEHHUsS] aMUHOKHUCIOT.
[TpeBpamenus 6enkoB nuIM B opranusme. buonornyeckue pyHkium 6enkoB. buongornueckue
GbyHKIUM XUpoB. Posb opraHryeckoil XMMUHU B PEeLIEHUH MPoOJIeM MUIEBON 0€30acHOCTH

Ponp oprannyueckolt XUMHUH B PEIICHUN TIPOOIEM SHEPTeTUUECKONW 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3/IaHUM HOBBIX MAaTE€pPHAlOB, HOBBIX MCTOYHHKOB JHEPTrUU (aJIbTEpHATHUBHbBIC
HMCTOYHHKY dHeprur ). OMacHOCTh BO3JACHCTBHUS HA )KUBBIC OPTaHU3Mbl OPTaHUYECKUX BEIIECTB
OTJICTBHBIX KJIACCOB (YIJIEBOJAOPOJbI, CHHUPTHI, (DEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOJIHEIE,
aJBACTUIBI U JIP.), CMBICIT IIOKAa3aTeNsl PEAEIbHO JTOMYCTUMOMN KOHIIEHTPAII

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
IIK 2.5
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JlabopaTtopHas pabora: “VneHTrdukamnms OpraHMIecKuX COeIUHEHNN OTACTbHBIX KIacCOB”
Wnentudukanst OpraHMYecKiuX COCAMHEHUI OTAENBbHBIX KIAcCOB (Ha MpUMeEpe allbJeTHIOB,
Kpaxmalia, YKCyCHOM KHUCIIOTHI, O€JKOB U T.Il.) C HCIOJIb30BAHUEM HX (PUIUKO-XMMHUYECKUX
CBOWCTB M XapaKTEPHbIX KayeCTBEHHBIX peakuuid. JlenaTypauus Oenka Npu HarpeBaHUMU.
IIBeTHble peakuuu OenkoB. BO3HUMKHOBEHHE AaHATUTHUYECKOIO CHUTHAJA C TOYKH 3PEHHUS
XMMHYECKUX IIPOLIECCOB IPU IPOTEKAHWM KAuEeCTBEHHOW peaklUMM, I103BOJISIOLIEH
UICHTU(PUIMPOBATH MPEATIOKEHHbIE OpraHNYeCKHEe BELIECTBa

I[IpakTnyeckue 3aHATHS
CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

Kunernueckue u TCPMOAUHAMHUYECCKUE 3aKOHOMECPHOCTH MPOTCKAHUA XHUMHUYCCKHUX

Paspean S. N
peaxkuuii
CxkopocTh OcHOBHOe coep:KaHue OK 01
XUMHUYECKUX OK 02
peakuuit. Teopernueckoe o0yueHue OK 04
XHUMHUYECKOE C } OK 07
KOPOCTh pEaKkluu, €€ 3aBUCHUMOCTb OT pAa3JIMYHBIX (DAKTOPOB: MPUPOJBl pPEarupyroux
PaBHOBECHE BEILIECTB, KOHIIEHTPALMK PEATUPYIOIIMX BEIIECTB, TEMIEPATYphl U IUIOUIAJAM PEAKLIUOHHOU IIK 2.5
MOBEPXHOCTU. TeroBeie APPEKThl XUMHUYECKUX peaknuidl. DK30- H DHIOTEPMHYECKUE,
peaxkuuu.
OO6patumocTh peakiuii. XMMHUYECKOE PABHOBECHUE U €r0 CMELICHHE MO/ AEUCTBUEM Pa3IMYHbIX
(bakTOpOB (KOHIEHTpAlLlUsl peareHTOB WM MPOJIYKTOB peakiUH, JaBJleHUE, TeMIepaTypa) Ui
CO3J]aHUsI ONTUMAJIbHBIX YCIIOBUN NMPOTEKAHN XUMUYECKHUX npoueccos. [Ipunnumn Jle Hlarense
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE OK 01
IIpakTH4eckne 3aHATHA OK 02
. OK 04
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha aHaiau3 (AaKTOpOB, BIUAIOUIMX Ha OK 07

M3MEHEHHE CKOPOCTH XMMHMUYECKOM peaKIiu, B T.4. C TO3UIMI KOJIOTHYECKH 1[eJIeCO00pa3HOro
MOBEICHUS B OBITY M TPYIOBOW JAEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBBS H
OKpY>Karollel MPUPOTHON CPEbI.

Pelrenne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUi Ha npuMeHenue npunHiuna Jle-llarenve mis
HaXOXIACHUA HaIlpaBJICHUA CMCIICHUA PaBHOBCCHUS XUMHUYECKOH PCaKi U aHajln3 (baKTOpOB,
BIIMAIOIINX HAa CMEUIEHUE XUMUYECKOTO PABHOBECHS
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Pa3ngea 6.

PacTBOpbI

Tema 6.1. OcHoBHOe coaepkaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe o0yueHune OK 04

PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBoprl. CrocoObl HPUTOTOBICHUS OK 07

pactBopoB. PactBopuMocTb. MaccoBasi 7051 pacTBOpEHHOro BemiecTBa. CMBICT IMOKa3aTens

MpeeabHO JIOMYCTUMOM KOHLIGHTPAlMM M €ro KCIOJb30BaHHE B OILIGHKE 3KOJIOTHYECKOM

0€30MaCHOCTH.

[IpaBuia 3KOJIOTHYECKH I11€1€CO00pPa3HOr0 MOBENCHUS B OBITY U TPYIOBOW NEATEIHHOCTH B

[ENAX COXPAaHEHHWS CBOETO 370pPOBbS M OKPYXKAIOWIEH NPUPOIHON Cpenbl; OMaCHOCTb

BO3JICHCTBUS HA KUBbIE OPraHU3MBI OIPEIeJICHHBIX BELIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUYCTHBIX 3aJIaHUN HA PACTBOPHI, UCIOIh3yeMbIC B

OBITOBOM U TIPOM3BOACTBEHHON I€ATEIHLHOCTH YeJIOBEeKa
Tema 6.2. OcHoBHOe coep:kaHue OK 01
HccnenoBanue OK 02
cBoiicTB pacTBopos |/IadopaTopHbie 3ansTHS OK 04

JlaboparopHas padota «lIpuroroBieHue pacTBOPOBY. OK 07

[IpuroroBnenne pacTBOpPOB 3ajaHHOM (MaccoBoil, %) KOHIEHTpamuu (C TMPAKTHUKO-

OpPUEHTHUPOBAHHBIMU BOIPOCAMH ) U OTIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
Paznen 7. Xumusi B ObITY U IIPOU3BOACTBEHHOI IeATEILHOCTH YeI10BeKa OK 01

OK 02

Xumust B ObITY U _|OcHoBHoe conepikanue OK 04
IPOM3BOICTBEHHOMN OK 07
AEATETTLHOCTH Teoperuyeckoe o0yueHue 11K 2.5
YenoBeKa .

Hoselimme nocTrkeHuss XMMUYECKOW HAyKM U XMUMUYECKOW TeXHONOTHH. Poinp Xumuu B
00€CTeueHN HSKOJIOTHYECKOM, HSHEPreTHYEeCKOW M THUIIEBON OE30MacHOCTH, pPa3BUTHUU
MeaunuHbl. [IpaBuia mMOWMCKa W aHanW3a XUMHYECKOM WHpOpManMu W3 Ppa3IMYHBIX
MCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa, CpeJicTBa MacCOBOM MHGOpMaIuu, CeTh
HuTepHer)
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HpaKaneCRne 3aHATHSA

[Tonck w aHanu3 KEHWCOB O NPUMEHEHUM XUMHUYECKUX BEUIECTB U TEXHOJOTHM C YyYETOM
Oynymed mnpodeccCHOHATbHON JAESITENIBHOCTH 10 TeMaM: BaXKHEWIIHNE CTPOUTEIIbHBIC
MarepHuayibl, KOHCTPYKLUMOHHBIE MaTEpUalbl, KPAaCKH, CTEKIO, KEpaMHKa, MaTepUAJIbl JJIs

AJICKTPOHHUKH, HAHOMATEPHAIIbI, TEKCTHJIbHBIE BOJIOKHA, UCTOYHUKH DYHEPTUU, OPTaHUYECKHE U 2

MUHEpaJIbHBIC yI00peHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMUSI.

3ammra: [IpencraBineHue pe3yjbTaTOB pEIICHUS KEeWMcoB B (opMe MHHH-AOKIAana C

npe3eHTauuen

Koncyabranumn 4
IIpoMe:xxyTouHasi aTTecTAlUSA M0 TUCHHUILIMHE (IK3AMEH) 4

Bcero 80 10
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3. YCJIOBUS PEAJTU3ALIMU TIPOTPAMMBI OBLIIEOBPA3OBATEJABHOM
JUCHUILIAHBI

3.1. TpeOoBaHMS K MUHMMAJIBLHOMY MAaTEePUAJIBLHO-TEXHUYECKOMY 00ecre4eHH IO
Jlns  peanuzanuy  OporpaMMbl  JUCHUILIMHBL  MPEAYCMOTPEHBI  CIEAYIOIIUE
CHeIMaIbHbIC TIOMEIICHUS: YIeOHbIN KaOMHET « XUMHUHN ¥ OUOJIOTHI.
Kabuner « XuMuu 1 OMOJIOTHIY, OCHAIICHHBIA B COOTBETCTBUH ¢ [IpuaoxkeHueM 3
OIIOII-IT mo mpodeccun 15.01.38 Omneparop-HaTaTIMK METALIOOPAOATHIBAIOIINX
CTaHKOB.

3.2. UndopManmoHHoOe odecnevyeHne peajn3auu MporpaMmmbl

OcHOBHBbIE HCTOYHUKH:

1. Iabpuensa O. C., OctpoymoB WM. I'. Xumus pus npodeccuid u
CIENUATBHOCTEN TEXHUYECKOT0 MPOoduIis: YUeOHUK JJIsI CTY/I. YUPEKICHUM cpell. mpod.
oOpazoBanus. — M.Akanemusi, 2024.

2. INabpuensa O. C., OctpoymoB U. I'., CnankoB C. A., Jlopodeera H.M.
[TpakTukym: yue6. [locobue ans crya. yupexneHuit cpea. npod. odpasoBanus. — M.,
2021.

3. INabpuensa O. C., JIpicoBa I'. I'. Xumus. Tectsl, 3a1aun U ynpa>KkHEHUS:
y4e0. mocodue st CTy 1. yupexaeHuit cpes. npod. oopazoBanus. — M., 2021.

I[OHOJIHHTGJ'II)HLIC HCTOYHHKMU:

1. INabpuensn O. C., OctpoymoB U. I'.; Cnaakos C. A. Xumus: nocodue s
noArotroBku k EI'D: yue6. mocobue yisi CTyA. yUpEKIeHHUM cpell. pod. oOpa3oBaHus.
— M., 2020

2. CnankoB C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpsinoBa H. H.
Xumust g npodeccuii U CHenualbHOCTeW TEXHUYECKOro npoduiisa. DIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE Y4eOHO€ W3AaHue) IS CTyH. YupexkAeHuu cped. npod.
obpazoBanus. — M., 2018.

HNuTepHeT-pecypcshl:

1. https://chemege.ru/

2. www. hemi. wallst. Ru
3. www. alhimikov. Net
4. www. chem. msu. su

IIporpammHoe odecnieyeHue
3. Omneparmonnas cuctema Microsoft Windows 10
4, [Taket mporpamm Microsoft Office Professional Plus
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5. 7-zip GNULesser General Public License (cBoGomHoe mporpammHoe
oOecrieueHre, He OTPAaHNYECHO, OECCPOIHO);

6. Nutepner Opay3ep Google Chrome (OecrmiaTHoe mMporpaMMHOE
obecrieueHue, He OrpaHUYeHO, OECCPOUHO);
7. K-Lite Codec Pack — yHmBepcaibHBI HaOOp KOAEKOB (KOAUPOBIIMKOB-

JNEKOJIMPOBIIMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKM aynuo- W BHjeodailion
(6ecrutaTHOE MpOrpaMMHOE 0OecTriedeHne, He OTPaHUYE€HO, OECCPOUHO);

8. WinDjView — nporpamma st mpocMoTpa (aiinos B opmate DIV u DjVu
(cBOOOIHOE MTpOTrpaMMHOE oOecTieueHre, He OTPaHUYEHO, OECCPOUHO);

9. Foxit Reader — mpukiagHoe mporpaMMHOE OOCCIIeUEHUE IS IIPOCMOTpa
AJIEKTPOHHBIX JOKYMEHTOB B ctannapte PDF (6ecmatHoe mporpammHoe oOecrieueHue,
HE OTPaHUYCHO, OECCPOUHO).
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JTUCIUILTAHBI

KoHTposb 1 olleHKa pe3yJbTaToB OOyYEHHUs OCYIIECTBIISICTCS IperogaBaTesieM
B IIpOIECCE€ TMPOBEICHHUS TMPAKTHUYECKUX 3aHATAA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUA OOYyYalOIMMUCA WHIWBUIYAJIbHBIX 3aJaHUMN,
MIPOCKTOB, HCCIIEeNOBAaHUN. Pe3ynbraThl 0OydeHHs OMPENeNsIIOT, YTO OO0ydaromuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHUS
JTHACIUTLIAHEL.

st popMupoBaHUS, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHHS YUEOHOM
JYCHUIUIMHBI UCIIONB3YeTCS CHUCTEMa OLICHOYHBIX MEPOINPHUSATHH, IPEACTaBIISIOIIas
c000M KOMILJIEKC YU4EOHBIX MEPOIPHUATHM, COTIaCOBAaHHBIX C pe3yJibTaTaMu 00YyUYeHHUsI
u chopmynupoBanHbix ¢ ydetoMm DPI'OC COO (mpeaMmeTHbIE pPe3yiabTaThl 110
nucuumuinae) u GI'OC CIIO0.

T
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus HIEL ORCHOTHEIX

MepOonpUATHH
| | OcHoBHOe coaepxaHue
1 dopmMyIHpoOBaTH
Pa3nes 1. OcHoBBI PMYyJIHP
0a30Bble NOHATHA U
CTPOEeHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OKO01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomMoB

XUMHUYCCKHUX 3JICMCHTOB q)OpMy.]'II)I COCIUHCHHI B XHUMHUYCCKUX 3JICMCHTOB U

" Iprupoaga XUMHYECKOM |COOTBETCTBHUHU CO Impupoga XUMHYECKOH CBSI3H».
CBA3HU CTCIICHBIO OKHUCIJICHUA 2. 3azlaq1/1 Ha COCTaBJICHHUEC
XHUMHUYCCKUX 3JICMCHTOB, XHUMHUYCCKUX q)OpMy.]'I

HUCXOJd U3 BAJICHTHOCTU U | IBYXAaTOMHBIX COEIMHEHUI

U T.IL).

3. 3agaHus Ha UCIIOJIB30BaHUE
XUMHYECKOH CHUMBOJIMKHU U
Ha3BaHUM COEAUHEHUN MO

COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHATBHBIX Ha3BaHHUN JIJIS
COCTaBIJICHUS] XUMHUECKUX
(hopmys ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUAOB U T.I.) U

AJIEKTPOOTPUIIATEIHLHOCTH |(OKCUIOB, CYIb()HUI0B, THAPUIOB

HOMCHKIJIATYPEC MCKAYHApPOJHOT'O
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHBIX
Meponpus THI

APYTUX HCOPraHUYICCKUX
CO@,Z[I/IHCHI/II\/'I OTACJIbHBIX KJIaCCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J{.U.
Meupeneena

XapakTepHu3oBaTh
XMMUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKUX 3JICMCHTOB
J.N. Menneneena

1. Tect «MeTamnuueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX DJIIEMEHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XHUMHYECKHUX deMeHTOB JI. 1.
Menneneesay.

2. IlpakTryeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COEJIUHEHHH B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTrKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUS HA
XapaKTEePU3AUI0 XUMHYECKUX
9JIEMEHTOB: «MeTainyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKOIN CUcCTEME
XUMHYECKHUX DIIEMEHTOB

J.. MenneneeBay

Paznen 2. Xumuueckue
peakuumn

XapakTepu3oBaTh THUIIbI
XUMHMYECKHUX peaKkuui

KouTpoJsbHas padora
«CTpoenue BemecTsa u
XMMHYEeCKHe peaknnn
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakiuii COCMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pEeaKIUid:
oOMeHa, 3aMEeIICHUs, — COCJIMHEHMS, 3aMEICHUS,
OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTaHOBUTEIBHBIE — OKUCJIUTENIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OaliaHca.
2. 3a/lauyu Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHUYECKUX PEeaKIHU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KHUCIIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MECHECHHUS
KHCJIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turbl
XUMHUYECKUX peakiuui"
3 Pa3nea 3. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora

CBOJCTBa
HEOPraHU4eCcKux
BellecTB

CBOJCTBa
HEOPraHu4YecKuX
BelleCTB

«CBOHCTBa HEOPraHHYECKHUX
BeIeCTB)
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHBIX
Meponpus THI

3.1

OK 01
IIK 2.5

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (GOPMYIIBI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyJTBI ICXOMIS U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalluu, HOMEHKJIaType 1
XUMHYECKUM (popmyram
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THIA KPUCTAIIMYECKON
pElIeTKH

3.2

OK 01
OK 02
I1IK 2.5

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUTIA
KPHUCTAIUTMYECKOMN
pemerku

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCHIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEaKIUi
C YYaCTHEM TMIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX IIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHU# M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTyUEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJyYEHUE
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUNA C y4aCTHUEM
HEOpPraHMYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’
4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIICTBA oOpranu4eckux («CTpoeHune u cBoiCTBA
OpPraHu4ecKux BellecTB OpPraHn4yecKHX BellecTB)
BellecTB
41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
[IK 2.5 |cTpoenue u OpraHMYEeCcKHe BEIIeCTBA B [HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJICNbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreimen Gopmyst
OpPraHUYECKOI MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUH XMMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4acTHUEM OPraHUYECKUX
[IK 2.5 OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHHUS.
2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEAKIINHA 1
TEHETUYECKOM CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPaBHEHUSIM PEAKIIMM C ydacTHeM
OpPraHMYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpaltieHus] OPraHUYECKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02  |opraHnuyeckux BELIECTB, |KAUECTBEHHBIE PEAKIIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XUMHYECKUX PEAKIUN C y4acCTUEM
I[IK 2.5 |nmpumMeHeHHE B OBITOBOM |COSAMHEHUMN OTIEIBHBIX |OpPraHMYECKHX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOM KJIacCOB UCIIOJIb3YEMBIX IS UX
JeSITEIbBHOCTH YEeJI0BEKa uacHTU()HUKAINH B OBITY H
MPOMBIITUICHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTIENbHBIX KJIACCOB”
5 Paznea 5. XapakTepu3oBaTh
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX Peakuuid
XHMHUYECKHX peakuunid
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TEOPETHUYECKUE 3aJaHus Ha
IIK2.5 |paBHOBecue pearvpyoIrx BeIecTB U |aHaNIu3 GaKTOPOB, BIUIIOIINX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEaKIui peakuuu. [Ipaktrko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxaeHUs
peaKIuu Cpeibl U HaIpaBJIeHUs] CMEUICHUS
TEeMIIepaTyphl Ha PaBHOBECHS] XUMHUECKOW peaKIuu
CMeIlleHnEe XUMUYECKOTO |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE

Paspnen 6. PacTBopbl

PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOPbI pacTBOPOB.
I1IK 2.5 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK 2.5 HWCTUHHBIX pacTBOPOB

Il | IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJepP:KaHMe (COoAep:KaHue MPUKIATHOTO MOIYJIs1)

7 Pazpen 7. OueHuBath nocjaeACTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
MPOU3BOJACTBEHHOMI NMPOU3BOJACTBEHHOM JesITeJIbHOCTH)
AeSITeIbHOCTH JAesiTeJIbHOCTH Ye10BeKa
Ye10BeKa ¢ MO3ULMH

JIKO0JIOTHYECKOMI
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
I1IK 2.5

XuMmus B ObITY U
MPOU3BOACTBEHHOMN
JESATEIIBHOCTH YEJIOBEKA

O11eHMBATh MTOCIEACTBUS
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIeSITENLHOCTH YeI0BeKa C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (c yuerom Oyayuieit
npodecCuoHaNTbHON
JESITEIIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. [loTennenune kaumara u
BBICBOOOK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKeaHa.

2. Bynymue matepuaisl i aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBsle maTepuansl A
COJTHEYHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
pPacCTUTENbHBIX TPENapaToB
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