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Pabouas mnporpamma yueOnHoil mucumrumHbel OJ/1.10 «Xumwus» pa3paboraHa Ha OCHOBE
PUMEPHO paboueil mporpaMmbl  0011€00pa30BATEILHOM JUCHUIUIMHBL  «XUMHS» IS
npodecCHOHATBHBIX ~ 00pa30BaTEIbHBIX OpraHu3aiuii, peKoMeHJ0BaHHbIX DenepaabHbBIM
rocy/1apCTBEHHBIM OIOIKETHBIM o0pa3oBaTenbHbIM YUpEKICHUEM JOTIOTHUTEILHOTO
npoeCCHOHATBLHOTO 00pa30BaHUs «MHCTUTYT pa3BUTHS NPO(ECCHOHATBHOTO 00pa30BAHUS»
(®I'bOY HAITIO HPIIO») B KavyecTBE NPHUMEPHOH MPOTPAMMBI JUIsl peaiu3alldd OCHOBHOM
npodeccnoHanbHON oOpazoBaTensHOU mporpammel CITO Ha 6a3e ocHOBHOTO 0011eT0 00pa30BaHU C
noydeHueM cpeaHero oOmiero obOpasoBanus (IIporoxom Nel3 ot 29 centsabps 2022r).
HopmatuBHY0 paBOBYIO OCHOBY peaM3allii CPEIHEr0 00IIero o0pa3oBaHus B MpeaesiaX OCBOSHUS
OCHOBHOI 00pa30BaTeNnbHOM MpOorpaMMbl CpelHero mnpodeccuoHalibHOro oOpa3oBaHHs Ha 0ase
OCHOBHOT'O 00IIIero 00pa3oBaHMs COCTABIISIOT:

» ®enepanbHbIi 3akoH OT 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanun» (B
pen. @enepanibHoro 3akoHa ot 24.09.2022 Ne 371-D3);

» I[Ipukas MunoOpuayku Poccum ot 17.05.2012 r. Ne 413 «O06 yrBepxaeHuu ¢eaepaibHOro
rOCyJapCTBEHHOTO 00pa3oBaTelIbHOrO CpeiHero odbmero obpasoBanus» (B pea. Ilpukasa
Munnpocsemenus Poccun ot 12.08.2022 Ne 732);

e [lpuka3 MunoOpnayku Poccun ot 14.06.2013 r. Ne 464 «O06 yrBepxkaenuun Ilopsanka
OpraHHU3aIH U OCYIIECTBIICHUS 00pa30BaTEeNbHO 1eATEIHHOCTH MO0 00pa30oBaTeNbHBIM IPOTrPaMMaM
cpenHero npodecCuoHaIbLHOro 00pazoBanus» (mpekpamaet aeicteue ¢ 01.03.2023 1.);

e [lIpuka3 MunucrepcrBa mnpoceuieHust Poccuiickoit ®enepaunn ot 24.08.2022 Ne 762 «O0
yrBepxkaeHun llopsiaka opraHM3allud W OCYIIECTBJICHHS OOpPa30BaTEIbHOM JAEATEIbHOCTH 10
00pa3oBaTeNbHBIM MPOrpaMMaM CpPeAHEro MpodhecCHOHATBLHOTO 00pa3oBaHuUs» (BCTYHAET B CUITY C
01.03.2023);

o ®depnepanbublil 3ak0H 0T 04.08.2023 Ne479-D3 «O BHeceHuM n3MeHeHul B DeepanbHbIi 3aKOH
«0O06 ob6pazoanuu B Poccuiickoit deneparun» (Berymnaet B cuiy ¢ 01. 09 2023).

e Ilpuka3 MunucrepctBa mnpocseuienus Poccuiickoit @enepanuun ot 18.05.2023 Ne371 «O6
yrBepxkaeHnn  OOIT COO» 3apeructpupoBannblii 12.07.2023 Ne74228, HoMep OnMyOJIMKOBaHUS:
0001202307130017 ot 13.07.2023.

Pa3zpadorumk: JlutoBuenko JI.1., k.1.H., npenoaasarens OCIIAO OTU (¢punman) CI'TY umenu
I"arapuna [0.A.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN TPOI'PAMMBI
OBIIEOBPA30BATEJBHOM JUCHUIJIMHBI «XUMUWS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM

NPOrpaMmblI

OOmeoOpa3oBaTenbHass  JUCHUIUIMHA  «XUMHUS»  SBISETCS  OOSI3aTEIBHONW  4YacThIO
0011eo0pa3oBaTeIbHOrO MHUKJIa oOpazoBarenbHON mporpammbl B coorBeTcTBUU ¢ PI'OC CIIO mo
cnenuanbHOCcTIM: 15.02.14 OcHamenue cpeiIcTBaMyu aBTOMATH3AIMH TEXHOJIOTHYECKUX MTPOIECCOB
MIPOU3BOICTB (TI0 OTPACIISM).

Tpy10eMKOCTh TUCIMIUIMHBI «XUMHS» Ha 0a30BOM YpPOBHE COCTaBIIsICT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOAYJIb (6 pa3nenoB) U 8 YaCOB — MPUKIIATHON MOy b (1 pa3aen), BKIIFOYarouit
MIPAKTUKO-OPHEHTUPOBAHHOE COICPKAHNE KOHKPETHOU Mpodeccruu Wiin CreUaIbHOCTH.

[TpuknagHOit MOIYIIH BKIIOYAET OAMH pa3fen. Pazmen 7 «Xumust B ObITY U IPOU3BOJICTBEHHOM
JESTEIILHOCTH YeJI0BEKa» pealln3yeTcs A Bcex mpodeccuii/crennanbHOCTe Ha MaTepralie KeicoB,
CBSA3aHHBIX C OKOJOTMYECKON 0e30MacHOCThIO M  OLEHKOW TMOCIEACTBHI  OBITOBOW H
MIPOM3BOJICTBEHHON JIEATEIIBHOCTH, 10 OTpacisaM Oynymed MnpoPecCHOHANBHON e TEIbHOCTH
oOyJaromuxcs.

[lepuon oOyueHWss ¥ pacmpeieleHHe [0 CEeMecTpaM OIpenenseT o0pa3oBaTenbHas
OpraHHU3aIMs CaMOCTOSTENBHO, C YY€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TpOodEeCCHOHATBHBIX KOMITCTECHIIMH, MEXIPEAMETHBIX CBS3€H C JAPYrUMH JIHCHUATLIMHAMH
0011eo0pa3oBaTeabHOro U 001EeNPOoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. e 1 MUIaHUPYeMBbIe Pe3yJbTAThI 0CBOCHHS THCITUTITHHBI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

DopMHUpPOBAHUE Y CTYJIEHTOB MPEACTABICHUS O XUMHYECKOM COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPHUHSATHS PEIICHUN B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO TIOBEJICHUS B IPUPOTHOM Ccpeie.

3agauu AUCHMILINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX IPOIECCOB U
ABICHUM B OKpYKalIIe cpene, UEIOCTHOW HAYYHOM KapTUHBI MHpA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsS COCTaBIATH (OPMYIbl HEOPTaHUYECKHMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIUi, OOBACHITH HMX CMBICI, HWHTEPIPETHUPOBATH PE3YJIbTAThI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEJACHUS MPOCTEUIIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
MCCJIEIOBAaHHUM C COOMIOCHHEM MpaBUi 0€30MacHOr0 OOpalleHHs C BEllecTBaMHU M J1a00paTOPHBIM
000pyI0BaHNEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIuyHBbIX
HMCTOYHHKOB;

5) copmupoBaTh YMEHHUsI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH JAEITETbHOCTH U XUMUYECKUX
MIPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIDKCHUNH XMMHYECKONW HAyKM M TEXHOJOTHH
JUTSL pa3BUTHSI COIMATILHOM M TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnannpyemble pe3yJbTaThbl 0CBOeHHUsI 001Ieo0pa3oBaTebHON JUCHUIVIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO m Ha ocHoBe ®I'OC

COO0
Kon n IlnanupyeMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAHMMEHOBaHHUe

(popmupyembIx Oo61mme JucuMnimHapHbIe

KOMIIETEHIIH i

OK 01. B yacTu Tpya0BOI0 BOCIUTAHMS: - BJIAJIETh CUCTEMOM XHMMHMYECKUX 3HAHUHM, KOTOpas BKIIIOYAET:
Bri6upats - TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTU MAacTepCTBa, | OCHOBOIMOJATAIONINE TMOHATUS  (XUMUYECKUM  DBJIEMEHT, aToM,
CHoco0bI TPYIOIO0ue; SNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, 0-3JIEKTPOHHBIE OpPOUTAIH
pelieHus 3aaa4y - TOTOBHOCTH K AKTUBHOM NEeSTEILHOCTH | aTOMOB, MOH, MOJIEKYJa, BaJ€HTHOCTH, AJIEKTPOOTPHUIIATEIIBHOCTD,
npodecCuoHaNbH | TEXHOJIOTMYECKOM M COLMANbHOM  HAMpPaBJIEHHOCTH, | CTENICHb OKHCIEHUS, XUMHUYecKas CBS3b, MOJIb, MOJISIpHAs Macca,
Ol IeITEIbHOCTH | CLIOCOOHOCTD WHULIMAPOBATH, IJIAHUPOBATH U | MOJISIPHBIM 00BEM, YIIEPOJHBIN CKEJIeT, (PYHKIIMOHAJIbHAS TPYIINa,
MPUMEHUTEIBHO | CAMOCTOSTEIBHO BBINOJIHATh TAKYIO 1€ATEIbHOCTB; paaukain, H30MEpHs, W30MEpbl, TOMOJOTUYECKHUI psAl, TOMOJIOTH,
K Pa3JInuHbIM - WHTEpeC K pa3myHbiM chepam mnpodeccrnoHAIBHON | YIIIeBOJOPObI, KHUCIOPOA- H  a30TCOJIEPKAIINEe COCAMHCHHUS,
KOHTEKCTam JIeATEIbHOCTH, OMOJIOTHMYECKH aKTHBHbIE BellecTBa (YIJIEBOJIBI, KUPBI, OCNIKH),

Orjaaaenue YHHUBepPCaJIbHbIMHU
N03HABATEJIbLHBIMH JeliCTBUSIMH:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyalU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

y4yeOHbIMH

- YCTaHaBIWBATh  CYIICCTBEHHBIH  MPH3HAK  WIU
OCHOBaHUs i1  CpaBHEHMs, KiaccupuKauuu U
00001IeHHS;

- ONpENeNsATh e JeATeILHOCTH, 3a/1aBaTh MapaMeTphI
Y KPUTEPUU UX JTOCTHKEHHUS;

- BBIBJSITh 3aKOHOMEPHOCTH M TMPOTHBOPEUUS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JCSATEIHHOCTH, OIICHWUBATH
COOTBETCTBUE pE3YyJIbTAaTOB LIEJIAM, OLICHHMBAaTh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHUBaTh KpPEATHMBHOE MBIIUICHUE NPU PEIICHUH
JKU3HEHHBIX TTPOOIIEM

0) 0a30BbIe HCCJIE0BATEILCKHE TeiiCTBHS:

- BJAQJETh HAaBBIKAMU Y4YEOHO-MCCIEAOBATEIBCKON |

MOHOMEp, NOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCIMHEHUS, KpUCTAUIMUECKass pelleTKa, THUIbl XUMHUYECKHX
peakuui (OKUCTUTENIbHO-BOCCTAHOBUTEIBHEIE, 9K30-U
SHAOTEPMUYECKHE,  PEaKIMd  HOHHOTO  oOMeHa), pacTBOp,
AIEKTPOJUTHI, HEAIEKTPOJIHTHI, 3JIECKTPOJUTAYECKAs TUCCOLHAIUA,
OKMCIIUTENDb, BOCCTAHOBUTEIbL, CKOPOCTH XWUMHMUYECKOM pPEaKIUH,
XHMHUYECKOE PABHOBECHE), TEOPUHU U 3aKOHBI (TEOPUS XUMUUYECKOTO
CTpoeHMsl opraHudeckux BemectB A.M. byrtnepoBa, Tteopus
ANEKTPOJUTUYECKON JuccouManuu, nepruoandeckuii 3akoH J[.U.
MenneneeBa, 3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, (DAKTOJIOTHUECKUE CBEIEHUS O
CBOICTBaX, COCTaBe, MOJIYYECHHUH U OE30MacHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX M OPTaHMUYECKHX BEIIECTB B OBITY U
MIPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

- yMETh BBISABIATH XapaKTepHbICE TMPHU3HAKA W B3aUMOCBS3b
W3YYECHHBIX IOHATUH, IPUMEHATh COOTBETCTBYIOLIME IMOHATUS IIPU
ONMCAHUU CTPOEHUSI U CBOWMCTB HEOPTraHUYECKUX M OPTraHUYECKUX
BEILIECTB M MX IMPEBPALLECHUI; BBIABISTh B3AUMOCBA3b XUMHUYECKUX
3HAHUU Cc MOHATHSIMUA U MPEJCTABICHUAMU  JOPYTUX




NPOCKTHON  JICATENbHOCTH, HABBIKAMU  pa3pelICHUs
npo0Jem;

- BBIBJIATh  NPUYUHHO-CJICICTBCHHBIC  CBS3M U
AKTyaJIM3UpOBAaTh 3a4da4dy, BbIABUI'aTb THUIIOTC3Yy CC

pEIIEHUs, HAaxXOIUThb apryMeHThl U1 J0Ka3aTelbCTBa
CBOMX YTBEPKICHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUU
peleHus;

- AHAJIM3UPOBATL IMOJYYCHHBIC B XOAC PCHICHUSA 3ada4dyu
pe3yJbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
IMPOrHO3UpPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- YMETb IEPEHOCUTH 3HAaHWsS B II03HABATEIBHYIO W
MMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb MHTEIPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUIaThb HOBBIE HJEH, IpeIaraTb OPUTMHAJIBHBIE
IIOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTH MX MCIIOJIb30BaHM B [103HABATEIbHOMN U
COLIMAIBHON MTPAKTHUKE

€CTECTBEHHOHAYYHbIX MPEIMETOB;

- YMETh HCIIOJIb30BaTh HAaWMEHOBAHMS XWMHUUYECKHX COCAMHEHUI
MEXIYHAPOAHOTO COK3a TEOPETUYECKOM M NPUKIAAHOW XUMHHU U
TPUBHUAJIbHBIE HA3BaHUS BAXXKHEHIIMX BEHIECTB (ITWIICH, alleTHJICH,
rnuuepus, ¢enoin, ¢GopManbIerui, yKCycHas KHUCIOTa, TIIUIMH,
yrapHblii ras3, YrJeKUCIbli Ta3, aMMHaK, TralieHas H3BECTb,
HeraimieHasi M3BECTb, IUThEBAs CoOJa U JAPYTUX), COCTaBIATH
(bOopMyIIbI HEOPTAaHUYECKUX U OPTaHMYECKHX BEIIECTB, ypaBHEHUS
XUMHUYECKUX pEaKIuii, OOBSICHATh HMX CMBICI; TOATBEPKAAThH
XapaKTEepPHbIE XMMUYECKHNE CBOMCTBA BEIIECTB COOTBETCTBYIOUIUMU
SKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEaKIIUil;

- YMETh yCTaHaBJIUBATh MPUHAIIICKHOCTh M3Y4YEHHBIX
HEOPraHWYeCKHMX M OPraHMYECKUX BEIIECTB K OINpPEAeSIEHHbIM
KJIaccaM W TpylnaM COEIWHEHUH, XapaKTepHU30BaThb MX COCTAB U
BAKHEWILIME CBOWCTBA; OMNPEAENSATh BUAbl XUMUYECKHUX CBSI3e
(koBajieHTHAsi, HWOHHAsA, METAJUIMYECKAsA, BOJOPOJHAs), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK  BELIECTB; KJIacCU(UIIUPOBATH
XUMUYECKHUE PEaKIINH;

- copmupoBaTh MPEACTABICHUSA: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUU B IO3HAHUHU
SBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAWMOM s
pelIeHus] MPaKTUYECKUX 3a7ad M DKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CpELIE;

- yMEThb TMPOBOAWTH pacueThl IO XWUMHUUYECKHUM (opmynam u
YpaBHEHUSM XMUMHUYECKUX PEAKUUN C MCIOIB30BaHUEM (PU3NUECKUX
BEIIMYMH, XapaKTepU3YIOIIMX BEIIECTBA C  KOJWYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMajbHBIE YCJOBHS) Ta30B,
KOJINYECTBA BEIIECTBA; HCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHUE
3HaHUS [Ji1 TPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYAIUIX, CBI3aHHBIX C BEMIECTBAMHU U UX MPUMECHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIC

B 00.1acTH HEHHOCTH HAYYHOI'O MO3HAHMS:
- c(OPMHPOBAHHOCTH MHUPOBO33PEHNU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS

- YMCTh IIJIAHUPOBATH W BBINIOJHATH XUMHYCCKHI OKCIICPUMCHT
(HpeBpaH_ICHI/IH OpraHU4YCCKUX BCIICCTB npu HarpeBaHuu,
MOJIYYCHHUEC OTHUJICHA W H3YYCHHE C€TO CBOfICTB, Ka4C€CTBCHHBIC




CpeICTBA MOUCKA,
aHanmm3a u
MHTEPIIpEeTaluu
UHPOpPMALIUU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUU
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIbH
Ol IeATEeIbHOCTH

HayKl U OOILECTBEHHOM IpaKTHKH, OCHOBAaHHOIO Ha
JMaJiore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa B OJIUKYJIBTYPHOM MUPE;

- COBEPIUICHCTBOBAHME S3BIKOBOM M  YHUTATEIBCKOMU
KyJbTYypbl Kak CpeJICTBa B3aUMOJEHCTBHUS  MEXIY
JOJIbMU U NT03HAHUS MUPA;

- OCO3HAaHWE IICHHOCTH HAy4yHOM  JEATeNbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JIESTEbHOCTh UHJIMBUAYAIBHO U B
rpymie;

OsJaagenue YHHBEPCAJIbHBIMHA
NMO3HABATEJIbHbIMH A€l CTBUAMMU:

B) padora ¢ ungopmanmeii:

- BIIQJIETh HABBIKAMU TIOJIy4eHHs HMHPOpPMAUu U3
UCTOYHHUKOB pasHbIX THUIIOB, CaMOCTOSTEJIBHO
OCYIIECTBIISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
UHTEpHpeTalnio HH(OpMALMK Pa3IuYHbIX BUJOB U (popm
IpeJICTaBICHMUS,

- CO3/1aBaTh TEKCTHl B PA3JIMYHBIX (hopMarax ¢ y4yeTom
HazHaueHus MHQOpMamuM M LEJNEeBOM  ayAuTOpuH,
BbIOMpass ONTHMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YaJIU3aluy;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
UH(pOpMalNU, €€ COOTBETCTBUE MPABOBBIM M MOPAJIbHO-
TUYECKUM HOpMaM;

- HCHOJb30BaTh  CPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIl B pelieHun
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3allMOHHBIX
3aja4 ¢ coOyoieHneM TpeOOBaHUW  APrOHOMUKH,
TEXHUKHA O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus,
MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMALMOHHOU
0e30I1acHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uHpopMannu, HHOPMAIIMOHHON 0€3011aCHOCTH

Y4eOHBIMH

PEaKLUK Ha aJIbJETU/IbI, KpaXMall, YKCYCHYIO KUCIIOTY; AeHATyparus
O€JKOB TpU HArPEeBaHMU, I[BETHHIC PEAKUUU OEIKOB; IMPOBOIUTH
pEaKIuy MOHHOTO OOMEHa, ONPEAENIATh CPeldy BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIC PEAKIIUU Ha CyIb(aT-, KapOoHAT- U XJIOPUA-aHUOHBL,
Ha KaTHOH aMMOHHSI; PEIIaTh SKCIEPHUMEHTAIbHBIC 33/1a4H 110 TEMaM
"Metamnsl" u "HemeTansl") B COOTBETCTBUHM € ITpaBUJIaMU TEXHUKHU
0e30MmacHOCTH TpU OOpAIlCHWH C BEIIECTBAMHU U J1a0OPAaTOPHBIM
000OpyIOBaHUEM;  TPEACTABIATH  PE3YJNbTAaThl  XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKCH YPaBHEHHUH COOTBETCTBYIOIUX
peakumii ¥ GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- YMETh aHAJIM3MPOBATh XMMHUYECKYI0 HH(OPMALHUIO, MOIYyIaeMyIo
U3 Pa3HBIX HCTOYHHUKOB (CpPEICTB MacCcOBOW HWH(OpPMALUHU, CETh
WurepHer u npyrue);

- BJIQJIETh OCHOBHBIMH METOJaMHU HAYYHOTO TO3HAHUS BEIIECTB H
XMMHUYECKHX SIBICHUH (HAOMIOJeHNE, W3MEpeHHE, SKCIECPHMEHT,
MOJICIIUPOBAHUE);

- yMEThb MPOBOIUTH PAacCUeThl IO XUMHYECKUM (GOpMylIaM U
YpaBHEHHSIM XUMHUYECKHUX PEAKIMNA C UCIIONBb30BaHUEM (U3NIECKUX
BEIMYMH, XapaKTepH3YIOUIMX BEHIeCTBA C  KOJUYECTBEHHOH
CTOPOHBI: Macchl, oOObeMa (HOpPMaJlbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIOJIH30BATh CHUCTEMHBIE XHUMHYECKHE
3HAHUS I8 TPUHATUSA pPELIeHUMH B KOHKPETHBIX JKM3HEHHBIX
CUTYAIIHsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM




JIMYHOCTH,

OK 04.
DddekTuBHO
B3aMMO/ICHICTBOB
aTh U paboTaTh B
KOJUICKTHUBE U

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTU M
CaMOOMPEICICHHIO;

-OBJIa/ICHUE  HAaBbIKAMU  y4e€OHO-UCCIIE0BATENbCKOM,
MIPOEKTHOM U COIMANILHOM e TEIIbHOCTH;

ORilajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

- yMETh IUUIAHUPOBAThb U BBINOJHATH XUMUYECKUU SKCHEPUMEHT
(mpeBpailleHusi  OPraHMYECKUX  BEIIECTB  IpPU  HArpeBaHUU,
MOJIydeHUE HSTHIIEHA W U3YYEHHE €ro CBOICTB, KauyeCTBEHHbIC
peaKkiuu Ha albJeru/bl, Kpaxmal, YKCYCHYIO KUCIIOTY; JeHaTypalus
OCNKOB MpU HArpeBaHWU, ILIBETHBIC PEAKIIMH OCIKOB; MPOBOJIUTH

KOMaHze AelcTBUAMMU: pEaKIMY MOHHOIO0 OOMEHa, ONpeNeNsITh Cpeay BOIHBIX PAacTBOPOB,
0) coBMecTHasl 1eSITeJIbHOCTh. Ka4eCTBEHHBIC PEAKINU Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBL,
- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON | HA KATMOH aMMOHHS; PELIaTh SKCIIEPUMEHTANIbHBIE 3a7a4y 110 TeMam
Y MH/IUBU1yaJIbHOM paboTHI; "Mertamnel" u "Hemeramibl'") B COOTBETCTBUM C NpaBUIaAMU TEXHUKU
- [pUHMMAThb LEJIM  COBMECTHOW  JESATEIbHOCTH, | OE30MaCHOCTH NpU OOpAIlEHUH C BEIIEeCTBAMHU M J1IaOOpaTOPHBIM
OpraHU30BBIBATH M KOOPAMHHPOBATH JEHCTBUS IO €€ | 000pYJAOBaHHWEM;  MPEACTaBIATh  PE3YJbTaTbl  XUMHUYECKOTO
JOCTH)KEHUIO: COCTABJISITh IUIaH JACUCTBUI, pacipeiessaTh | SKcliepuMeHTa B (opMe 3alKucHh ypaBHEHHUH COOTBETCTBYIOLIMX
pOIM ¢ yYeTOM MHEHUH YYaCTHHKOB OOCYXKIAaTh | peakuuii u (JOpMyIHpOBATH BBIBOABI HA OCHOBE STHUX PE3YJIbTAaTOB
pe3ysbTaThl COBMECTHON pabOThI;
- KOOPDJAMHUPOBATh W BBINOJIHATH PabOTy B YCIIOBHSX
peaJbHOro, BHUPTYQIBHOTO W KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;
- OCYUIECTBJIATh TO3UTHUBHOE CTPATErMUECKOE MOBEICHUE
B pPa3JM4YHBIX CUTYyalUsAX, HPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBiajeHHe  YHMBEPCAJIBHBIMM  PeryJisiTHBHBIMH
NeHCTBUAMM:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:
- IPUHUMATh MOTHUBBI U apryMEHTHI JPYTHX JIIOJEH MpHU
aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;
- MpU3HaBaTh CBOE MPaBO U MPaBO JAPYTuUxX Jojed Ha
OIINOKH;
- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUI
JPYTOro 4eJ0BEKa,;
OK 07. B o006s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS: - copMHpOBaTH MpPEICTABICHHUS: O XHMHYECKOH COCTaBIISIOLICH
CopeiicTBOBaThH - copMHpPOBAaHHOCTH  3KOJOTMYECKOM  KYJNbTYpbI, | €CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJM XMMHHM B TO3HAHUU
COXPaHEHHUIO OHMMAaHHE BIIUSIHUS COLIMAJIbHO-OKOHOMHYECKUX | SBICHUH OPUPOJbI, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYPbI




OKpY>Karoleu
CpeIbl,
pecypcocoepexe
HUIO, IPUMECHSTH
3HaHUA 00
W3MCHCHUU
KJIUMaTa,
TIPUHIIAIIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIEUCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

IIponecCcoB Ha COCTOSAHUC HpHpOI[HOfI U COIAIbHOM

cpelbl, OCO3HaHUE r7106a7IbHOTO Xapakrepa
9KOJIOTUYECKUX MPOodIIeM;

- IUIAHUPOBAaHUE M  OCYIIECTBICHHE JEHCTBUM B
OKpYXKarollled CpeJe Ha OCHOBE 3HaHUA  Ieled

YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

AKTUBHOE HENpUATHE JCHCTBHUIl, NPUHOCSIIIUX Bpel
OKpYXKaroIlEeH Cpese;

- yMEHUE POTHO3HPOBATh
9KOJIOTMUYECKHE MOCJIC/ICTBUSI
NENCTBUI, IPEIOTBPALATh UX;

- pacmupC€HUC OnbiTa ACATCIbBHOCTU 9KOJIOTHYECKOH
HAIPaBIEHHOCTH;

- OBJIaJIEHUE HaBbIKaMH Y4eOHO-HUCCIIE10BATEIbCKOM,
MPOEKTHOM U COIMANILHOM e TENIbHOCTH,

HeOJIaronpusTHbIe
pEATPUHUMAEMBIX

JMYHOCTH, €€ (PYHKIMOHAJIBHONW IPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHHs TMPAaKTHYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOLICHHMSI K CBOEMY 310POBBIO U IIPUPOAHOM CPEC;

- yMeTb coOirofaTh IpaBHiIa HKOJOTMYECKU LeJIeCO00pa3HOro
HOBEJCHMSI B OBITY U TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS
CBOETO 3JI0POBbSl U OKPYKAIOLICH NPUPOJHOM CpElbl; YUUTHIBATh
OIACHOCTb BO3ICHCTBUS Ha >KUBBIC OPraHU3MBbl OIPEIECICHHBIX
BCIICCTB, IIOHHMMAas CMBICJI IIOKa3aTCJId HpCI[GJIBHOﬁ I[OHyCTI/IMOﬁ
KOHLEHTpaluu




2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJBbHOM JUCIUILINHBI

«XHUMUSA»

2.1. O0beM JUCHUIIMHBI U BHbI Y4e0HOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 30
MIPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COepPKAHNE 8
MPUKJIAJTHOT0 MOYJIsA)

BT. 4..

TEOpeTU4ecKoe o0yueHue 2
NPaKTUYCCKUE 3aHATHS 6

IIpomexyTounas arrectauus (1udpdepeHIIMPOBaHHbBIN 3a4ET)

10




2.2. TemaTn4yecKuii IJIaH M coJep:KaHUe TUCIHUILJIMHBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE dopmMupyemble
pa3jiesioB U TeM JIaDOpaToOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIETeHIIH U
1 2 3 4
OCHOBHOE coJIepKaHue 64
Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBa 6
Tema 1.1. OCHOBHOE coJiep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTuueckoe 00yueHmne 2
XUMHYECKUX CoBpemeHHass Mojielib CTpoeHus aroMa. CHMBOJIMYECKHH S3bIK XUMHH. XUMHUYECKHUU HJIIEMEHT.
JJIEMECHTOB H DnekTpoHHas KOHUrypanus aroma. Kiaccudukanuss XUMHYECKUX JJIEMEHTOB (s-, P-, O-3JIEMEHTBI).
npupona Banentneie 3JICKTPOHBI. BanenTtHoCTb. DJIeKTpOHHAas npupoaa XUMHUYECKON CBs3H. 2
XUMHYECKON DNEeKTPOOTPULATENIbHOCTh. BuAbl XUMUYECKOW CBSI3W (KOBAaJICHTHasl, HWOHHAsA, MeETajInyecKas,
CBA3U BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHMs
IIpakTHYecKkne 3aHATHS 2
Pemienne 3amaHuMii Ha MCIOIB30BAaHME XHUMHUYECKOW CHMBOJIMKM W Ha3BaHWW COEAUHEHHH I10
HOMEHKJIaType MEKIYHApOJHOTO COK3a TEOPETHYECKOM M MPUKIAJHON XMUMHUM M TPUBHAIBHBIX
HAa3BaHWH JUISI COCTABIICHUS XUMHYECKUX (POPMYNT JBYXaTOMHBIX COCAMHCHHU (OKCHJIIOB, CYIb(HUIOB,
TUAPUAOB U T.I.) U IPYTHX HEOPTAHUYECKUX COCTMHEHUHN OTIENBbHBIX KIIACCOB. 2
[IpakTueckue 3a1aHusl Ha YCTAHOBIICHHE CBA3U MEXK]Y CTPOCHHUEM aTOMOB XHUMHUYECKHX AJIEMEHTOB U
MEPUONYECKUM U3MEHEHUEM CBOMCTB XMMHMYECKHMX JJIEMEHTOB M UX COCIMHEHHUW B COOTBETCTBUU C
nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KkaHue 2 OK 01
[epnonnuecknii | [IpakTHYecKHe 3aHATHS 2 OK 02
3aKOH U TabiauLa [Tepuonnueckas cucrema xumudeckux sneMeHToB .M. MenaeneeBa. ®u3nyueckuii CMbICIT
.. Menneneesa [Tepuoanueckoro 3akona /[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TTOJIOKEHUEM
XMMHUYECKOTro 3eMeHTa B [lepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonnueckoro 3akona .M. Menaeneesa. [Ipornossr [{.1. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHYECKUX IJIEMEHTOB.
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
2eMeHTOB «MeTalnn4eckie / HeMeTaUTHIECKIEe CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TOJIOKEHUEM B MIEPUOJIMUECKON CUCTEME
xuMmHu4deckux sneMeHToB J[.M. Menneneesa»
Paszpnen 2. XumMuyeckue peakuuu 10
Tema 2.1. Tuns! \ OcHoBHOE coep/kaHue 4 OK 01
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XUMHYECKHUX Teopernueckoe oGyuenue 2
peakuuit Knaccudukanus v THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHuyeckux BemecTB. CocTaBiieHHe
YpaBHEHUH peakluuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peaklil ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUS.
YpaBHEHMsI OKUCICHUI-BOCCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHrE U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOIO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOM3BOJICTBEHHBIX Ipolieccax U
KU3HEJESATEIIbHOCTH OPraHU3MOB
IlpakTHYecKkne 3aHATHS 2
KonunuectBenHble oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMUHU U PACUYETHI 110
YPAaBHEHUSIM XUMHUYECKMX peakuuil. Monb Kak eJuHuIla KOJMWYecTBa BellecTBa. MomsipHas Macca.
3aKOHBl COXPaHEHUsl Macchl M 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTENbHAS 2
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKMX PEAaKLUi C MCIIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJiep:KaHue 4 OK 01
Onektponutriecka| Teopernueckoe odyueHune 2 OK 04
s qucconranus M- (Teopust 3J€KTPOIUTHUECKON Jucconuanuu. MoHbl. DIIeKTpOINThI, HEINEKTPOIUThL. Peakium MOHHOTO
MOHHBI OOMEH obmeHna. CocTaBieHHe peaklUUid MOHHOTO OOMEHa MyTEeM COCTAaBJICHHUS MX TMOJHBIX M COKPAIIECHHBIX 2
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJJaHUsl HAa COCTaBJIEHUE HOHHBIX peaKuil
JlabopaTopHble 3aHATHS 2
JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U IPU3HAKOB 2
XUMHYecKHUX peakiuil. [IpoBenenue peakuuii HOHHOro 0OMeHa, OIpeIeIeHUe Cpe bl BOIHBIX
pacTBOpoB. 3a/1aHNsI HA COCTABJICHNE HOHHBIX peaKIMi
KonTpoubnas
CrpoeHue BemecTBa 1 XUMHYECKUE PEAKIIUU 2
padora 1
Pasnea 3. CTpoeHne ¥ CBOIICTBA HEOPTAaHMYECKHUX BELIeCTB 16
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0ydeHue 2 OK 02
HOMCHKJIATYpa 1 [Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTbie U croxHbIe
CTpocHHE BeniecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHUIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3aumMocBs3b
::EII)GI:FHBH%CKHX HEOpPraHMYECKUX BEIIeCTB. ATperatHble cocTosiHuA BeuecTBa. Kpucramnnyeckue u amopduoie 2

BelIecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHast, MOHHAs, METAJITMYECKast).
3aBUCUMOCTh (PM3MUYECKHUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIeTKU. 3aBUCHMOCTb
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XUMHUYECKON aKTUBHOCTHU BEUIECTB OT BH/1a XMMHUYECKOU CBSA3H U TUIA KPUCTAJUINYECKON PEIIETKH.
[IprurHbl MHOrOOOpa3us BEIIECTB

IIpakTuyeckune 3aHsATHS

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHE BEUIECTBA UCXOJIS U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYJIIBI UCXOS M3 Ha3BaHUs BEIIECTBA 10 MEXKTYHAPOIHOM
(MIOTTAK) niam TpuBHAIBHOM HOMEHKIIATYPE.

Pemenne mnpakTHYecKuX 3aJaHUN 1O KiIaccH(HUKAIMKM, HOMEHKJIATYPE M XUMHUYECKHM (opMmyIam
HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KJIAaccOB (YrapHbIM ras, yriaekucibld ra3, aMMHUak, ramieHas
W3BECTh, HETAIlICHAs W3BECTh, ITMTHEBAS CO/IA U APYTUX): HA3BIBATh U COCTABIATH (OPMYIIBI XUMUYCCKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuIecKoi nHpopMaIuu (CpeIcTB MacCOBOM MH(popMaIuu, ceth MHTepHET U IpyrHe).
[Touck nadopmarum o HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyrnam

Tema 3.2. Pusuko-
XAMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE COACPKAHUC

Teopernyeckoe o0yueHue

Mertannsl. O6H_II/IC q)HSH‘ICCKI/IC U XUMHYECKHE CBOiicTBa MeTauioB. CrocoObl MOJIYUCHUA. 3HadeHue
MCTAJUIOB M HEMCTAJZIOB B MPUPOAC W KUBHCACATCIBHOCTU YCJIOBCKA M OPraHU3MOB. KOppO3I/I$I
MCTAJIJIOB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIUThI MCTAJUIOB OT KOPPO3HUHN

Hemeramnpl. OOmme ¢u3nveckne W XUMUYECKHE CBOWCTBA HEMETAUIOB. THUNWYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccugukaiius 1 HOMEHKIaTypa COeJMHEHNH HeMeTalioB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUI,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

IIpakTuyeckue 3aHsATHS

CocraBneHrne ypaBHEHHM XUMHYECKHMX PEAKIHMA C Y4aCTHEM IPOCTBIX M CIIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: METAJIOB W HEMETAJJIOB; OKCHJOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpPHBIX T'HAPOKCHAOB, HEOPraHWYECKUX COJeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTaB, MOJYyYECHHE
0e30macHOe HCIOJIb30BaHME BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M INPaKTHUECKOU
JESITEIbHOCTH YEJIOBEKA

OK 01
OK 02
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Tema 3.3. OCHOBHOE cO/Iep:KaHue 2 OK 01
Upnenrndukanus | JlaGopaTropHble 3aHATHS 2 OK 02
HCOPraHU4YCCKUX | JlabopaTopHas padota «neHTruukaIys HeOPraHMIECKUX BEIIESCTBY. OK 04
BCIICCTB Pemienue skcnepuMEHTANBHBIX 3a7ady MO XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO

PacIO3HAaBaHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. 2

Wnentudukaniss HEOPraHUYECKUX BEUIECTB C HCIIOJIB30BAaHMEM HX (U3UKO-XUMHUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cyibdaT-, KapOoHAT- U XJIOpHUJ-

AQHUOHBI, HA KATUOH aMMOHUS
KoHnTpoabHasn N

CBolicTBa HEOPraHUYECKUX BELIECTB 2
pabora 2
Paznen 4. CTpoeHue 1 CBOIICTBA OPraHN4YeCKUX BellleCTB 24
Tema 4.1. OcHOBHOE cO/Iep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe o0ydenue 2
CTPOCHHUE U [losiBieHne M pa3BUTHE OPTaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. MecTto u
HOMCHKJIaTypa 3HAYECHHUE OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHn9CeCKUX XUMHUYECKOE CTPOCHHUE KaK IMOPAIOK COCAMHEHHsS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJIEHTHOCTH.
BCILIECTB OCHOBHBIE TOJIOKEHUSI TEOPUU XMMHUUYECKOTO CTPOEHHUsI OpraHudeckux coeanHeHuit A.M. Bytneposa.

VYriepoaHblid CKEJNET OPraHMYeCKOM MOJEKYJbl. 3aBUCHUMOCTH CBOWCTB BEHIECTB OT XMMHYECKOTO

CcTpoeHHus MoJeKy. M3omepus 1 u30Mepsl. 2

[TonsitTue o QynkunoHaneHoi rpynne. Pagukan. [lpuHnunsl knaccudukanuy OpraHUYECKHUX

coequHEHUl. MexnyHaponHas HOMEHKJIATypa M INPUHLUIBI HOMEHKIATyphl OpPraHMYECKHUX

coenunennii. IloHarue 00 a30TCOAEPKAMUX COCIUHEHUSIX, OMOJIOTMYECKH AaKTHUBHBIX BEIIECTBAX

(yrneBojax, upax, Oeidkax M Jp.), BBICOKOMOJEKYJSPHBIX COEJUHEHUSAX (MOHOMEp, MOJIHMED,

CTPYKTYpPHOE 3BEHO)

IIpakTnyeckne 3aHATHSA 2

Homenknatypa OpraHu4ecKuX COEIMHEHUH OTIEeNbHBIX KJIACCOB (HACBHIIICHHbIE, HEHACHIIICHHbIE U

apoOMaTUYeCKUe YIIeBOJOPO/bl, COUPTHI, (PEHOIBI, albJIeru/bl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)

CocraBiieHHe TOJHBIX U COKpALIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKHUX BEIIECTB OTAEIbHBIX 9

KJIACCOB, HCIIOJIb3Ys MX HAa3BaHUSA IO CUCTEMATHUYECKOM M TPUBUAIBHON HOMEHKJIAType (STHIIEH,

aneTuseH, rmiepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCIIOTa, TIUIWH). Pacdersl mpocteiieit

(opMyIIbl OpraHMYECKOM MOJIEKYJIbI, HCXOJISl U3 2JIEMEHTHOI0 cocTaBa (B %)
Tema 4.2. OcHOBHOE coJiep:KaHue 12 OK 01
CaoiicTBa Teopernyeckoe 00yueHue 6 OK 02
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OpraHUYECKUX
COETMHEHUN

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COEOUHEHUI OTAETbHBIX KJIaccoB (OCOOEHHOCTH
KJ1accu(UKALUU U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKU ps 1 o0mas hopMyia; H30Mepus;
(du3HUYeCKre CBOCTBA; XUMUYECKIE CBOMCTBA; CLIOCOOBI MOTYUCHHS):

— MpeJeNbHbIE YIIIEBOAOPOJIbI (AIKaHbI M LMKJIOANKaHbl). ['OpeHne mMeraHa Kak OJWH U3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIIICHHOCTH U ObITy. CBOHCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HempejenbHbIe (AJKEeHbl, AJIKWHBI W alKaJWCHbI) W apOMAaTHYECKHE YIJIeBOJOpOoibl. [opeHue
aleTUJICHa KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU JJISI CBAPKHU M PE3KU METAJUIOB

— KHUCIIOPOJICOIepKAIllue COeAUHEHUS (CIUPTHI U (PEHOIIBbI, KAPOOHOBBIE KUCIOTHI U 3(DUPBIL, aJbIACTUIbI
U KETOHBI, JKHUPBI, YIIeBoAbl). [IpakThyeckoe TPUMEHEHHWE STUICHIJIMKOJSA, DIIMIEPHHA, (EHOIA.
[Ipumenenue ¢Gopmanpaeruaa, aneTanbIeruia, YKCYCHOM KHUCIOTh. Mplla Kak COJM  BBICHIMX
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30Tcofep)Kallhe COeAMHEHUs (aMUHbBI M aMMHOKHUCIOTHI, Oenku). BeicokomoisekynspHble
COEUHEHUS (CHUHTETUYECKHE U OMOJOTMYEeCKH-aKTUBHBIE). MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys STHJIEHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eneTnyeckas CBsA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

HpaKanecmle 3aHATHUSA

CBoiicTBa OpPraHMYECKMX COEAMHEHUM OTHENbHBIX KJIaccoB (TpUBHAJIbHAS U MEXIyHapoaHas
HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJyUEHUs): MpeesibHbIe (QIKaHbl U UKIOAJIKAHBI),
HenpeaeabHble (AIKEHbI, aIKUHBI U aJIKaJAMEHbl) U apOMAaTHYECKUE YIIIEBOJIOPOJIbl, CIIUPTHI U (hEHOIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUPbI, aAIbJErHAbl W  KETOHbl, AaMHUHbBI W  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHMS. 3aJaHMsl Ha COCTABICHHE YPAaBHEHMHM XMMHUYECKMX pEeaKUuil ¢
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUH UX COCTaBa M CTPOEHUS

CocraBieHue cxeM peakuuid (B TOM 4YHCIe MO MPEUIOKEHHBIM IENoYKaM IpeBpalleHuit),
XapaKTepU3YIOMIUX XUMUYECKHE CBOMCTBA OPraHMYECKUX COEJUHEHHM OTIENbHBIX KJIACCOB, CIOCOObI
UX TIOJIy4eHHMs M HaA3BaHUE OPraHUYECKUX COCIMHEHMNM II0 TPUBHAIBHOW WM MEXAYHapOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOMCTBA OpPraHUYECKUX
COEJIMHEHUH OTJENbHBIX KJIACCOB

Jlaboparopuasi pabdora

JIaGoparophas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonyuyenue sTuneHa U U3y4eHHE €r0 CBOWCTB. MoienmpoBaHuE MOJIEKYJI 1 XUMUYECKHX MTPEBPAICHUI
Ha [IpUMeEpE dTaHA, TUIICHA, ALleTUIICHA U IP.

OK 04

Tema 4.3.

OcHOBHOE coepkaHue

OK 01
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Unentudukanus | Teoperuueckoe ooyuenune 4 OK 02
OpraHu4eCKUuX Bbuooprannueckue coenuHeHus. [lpuMeHeHHe ¥ OGHOIOTHYECKass poOib yriaeBogoB. OKHCIEHHE OK 04
BEILIECTB, UX YIJIEBOJIOB — MCTOYHHK OJHEPTrUHM JKUBBIX OpraHu3mMoB. OOIacTd NPUMEHEHHS aMHUHOKHCIIOT. 9
3HAYCHUE U [IpeBpamenust OenkoB MUIIM B opraHu3Me. buonormyeckue QyHkium OenkoB. buomormueckue
NpUMCHEHHE B ¢byHKIMH XUpoB. Postk OpraHnuecKoil XMMHHU B PEHICHUH ITPOOJIeM MUIIEBOH 0€30I1aCHOCTH
OBITOBOH 1 Ponp opranuyeckoll XMMHHM B PEUICHUU MPOOJIEM HHEPreTHYecKoil Oe30MacHOCTH, B Pa3BUTUHU
NPOM3BOJCTBEHHOM | MeIMIIMHBI, CO3IaHAM HOBBIX MAaTEPHaIOB, HOBBIX MCTOYHUKOB SHEPTHH (aJIbTepHATHBHBIE HCTOUHHKH
ACATCIIPHOCTH sHepruu). OnacHOCTh BO3JEHCTBUSA HAa JKUBbIE OpPraHU3Mbl OPraHMUYECKHUX BEIECTB OTAEJIBHBIX 2
YCIOBCKa KJIacCOB (YIJIEBOIOPOIbI, CHHUPTHI, (EHOJBI, XJIOPOPTraHWYECKUE MPOM3BOAHBIC, ATBICTUABI U Ip.),
CMBICJI TIOKA3aTeJsl IPEENIbHO JOMTYCTUMON KOHIICHTPAIHH
JlaGopaTopHble 3aHSITHSI 2
JIabopatophas pabora: “UnenTudukanysi opraHM4ecKuX COSAMHEHUN OTIEIBHBIX KIacCOB™
WnenTudukaiysi OpraHMuecKuX COeTMHEHUI OTICIBHBIX KJIAcCoB (Ha MPUMEpE ajbJACTHIOB, Kpaxmala,
YKCYCHOW KHCIJIOTBI, O€IKOB M T.II.) C HCHOJb30BAaHMEM HX (PU3NKO-XMMUYECKUX CBOHCTB |
XapaKTepHBIX KAYeCTBEHHBIX peakuuid. JleHartypamust Oenka mpu HarpeBaHud. L[BeTHBIE peaxiuu 2
OenkoB. BO3HMKHOBEHHE AHAJIMTUYECKOTO CUTHAJA C TOYKH 3PEHUS XMMHUYECKHX IPOIECCOB IpU
NPOTEKAaHUHM  KAa4eCTBEHHOW  pEaKlIWu, IO3BOJLIIONICH  MACHTU(UIUPOBATH  MPEUIOKEHHBIC
OpraHMYeCcKUe BEIIeCTBA
Kontpoasas CtpykTypa 1 CBOMCTBA OpraHMYECKHX BEILECTB 2
pa6ora 3
Paznea S. Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX pPeaKiui 4
CxopocTb OcHoBHOE coep:kaHue 4 OK 01
XUMHICCKIX TeopeTHueckoe o6yueHHne 2 OK 02
peakiuu. CKOpOCTb peakIMM, €€ 3aBUCHUMOCTb OT pa3IM4YHbIX (DAaKTOPOB: MPHUPOJBI PEarupyroIIUX BELIECTB,
Xumuieckoe KOHLIEHTPAIlWK PEarupyIOIIUX BELIECTB, TEMIEPATyphl M IUIONIAM PEAKIMOHHON MOBEPXHOCTH.
PaBHOBECHC Tennosbie 2QPEKThI XUMUUECKUX PEAKIHN. DK30- M SHIOTEPMUUYECKHE, PEAKIIUH. 5
OOpatuMocTh peaknuii. XUMHUYECKOEe PABHOBECHE M €ro CMEIICHWE TOJ JCHCTBHEM pa3IMIHBIX
(bakTOpOB (KOHIEHTpALMsl PEareHTOB WM MPOJYKTOB PEaKIMU, JaBJIE€HUE, TeMIepaTypa) Uil CO3JaHus
ONITUMAITLHBIX YCIIOBHU NPOTEKaHUsI XUMUIeckuX rporeccoB. [Ipuanun Jle [llarense
IIpakTnyeckue 3aHATHSA 2 OK 01
Pemenne npakTHKO-OPUCHTHPOBAHHBIX 3aJaHUWl Ha aHAIM3 (PAKTOPOB, BIHSIONIMX HA H3MEHEHUE OK 02
CKOpPOCTH XMMHYECKOW PEaKIMH, B T.4. C MO3UIMN IKOJIOTUIECKH IIeTIECO00Pa3HOTO MOBEICHHS B OBITY 5

U TPYAOBOM IEATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO 3I0POBbs U OKPYXKAIOLIEH IPUPOJHON Cpebl.
PemreHne npakTHKO-OPHMEHTHMPOBAHHBIX 3aJaHUM Ha npuMeHeHwe npuHuumna Jle-llatense nus
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HaXOXJCHHUS HaNpaBlI€HUS CMEUICHHS paBHOBECHsS] XHMHUYECKOM peakuuu M aHaliu3 (HaKTopoB,
BIIUSIIOIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

Pasnea 6. PacTBOpbI 4
Tema 6.1. OcCHOBHOE coJiep:KaHue 2 OK 01
[Tonsrtue o Teopernyeckoe o0yueHue 2 OK 02
pacTBopax PactBopenue kak Quauko-xumuueckuil mpouecc. PactBopbl. CrocoObl IPUTrOTOBICHHUS PAacTBOPOB. OK 07

PactBopumocTs. MaccoBass 1078 pacTBOpeHHOro BemiecTBa. (CMbICH TOKa3aTessd MPEAEIbHO

JOMYCTUMON KOHIICHTPAIIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.

[IpaBmia SKOJOTHYECKU I11€71€cO00pa3HOr0 MOBEJACHUS B OBITY W TPYAOBOH JAEATEIHLHOCTH B IENSX 2

COXpAHEHHUs CBOETO 3[0POBbsSI M OKPYXAIOLIEH MPUPOIHON Cpebl; ONACHOCTh BO3/IEUCTBUS HA KUBBIE

OpraHU3MbI ONIPEICTICHHBIX BEIIECTB.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HA PACTBOPHI, UCIIOIB3YEMbIE B OBITOBOM U

MIPON3BOJICTBEHHOM JESATEIHLHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE CO/Iep:KaHue 2 OK 01
Hccnenosanue JlaGopaTopuble 3aHATHSI 2 OK 02
CBOMCTB pacTBOPOB | JTabopaTopHast padoTa «IIpHrOTOBIEHHE PACTBOPOBY. OK 04

[IpuroToBneHue pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIEHTPALUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 2

BOIIPOCAMHM) U OIIPEICTICHUE CPEIbl BOAHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue TPUKJIATHOTO MOYJIsI)
Paspen 7. Xumusi B ObITY H IPOM3BOJACTBECHHON NeATEJIbHOCTH YeJ0BeKa 8 OK 01
Xumus B ObiTy 1 |OCHOBHOE COJEPIKAHNIE 8 OK 02
IPOU3BOJICTBEHHOM | TeopeTHueckoe 00y4yeHue 2 OK 04
ACATCIBHOCTH Hogeimme nocTrkeHuss XUMUYECKOW HAYKU M XUMHYECKOM TEXHOJIOruu. Ponb Xxumuu B o0ecrieueHnu OK 07
eJI0BCKa 9KOJIOTMUECKOH, SHEPreTUYECKON U MUIIEBON O€30MMacHOCTH, pa3BUTUN MeAULIMHBI. [IpaBuia noucka u 5

aHalM3a XUMHYECKOM uH(oOpManmuu U3 pa3IUYHBIX HCTOYHUKOB (HayyHas H yueOHO-Hay4dHas

JUTepaTypa, cpecTBa MaccoBoi nHGopmanuu, cetb HTepHer)

IIpakTuyeckue 3aHsATHSA

[Tonck u aHanmM3 KEeMCOB O MPUMEHEHWH XMMHUYECKHX BEIIECTB U TEXHOJOTHUH C ydeToM Oymymieit

NpopEeCCHOHAIBHOW  JEATEIbBHOCTH MO  TeMaM:  BaKHEHWIIME  CTPOUTEIbHBIE  MaTepHabl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHallbl JJig SJICKTPOHUKH, 6

HaHOMAaTepHaJIbl, TEKCTHUJIHHBIC BOJOKHA, HWCTOYHHKH DHEPTHUH, OPraHWYECKHEe W MHUHEPATbHBIE
yoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
amura: [IpencraBneHne pe3yabTaToOB penieHHs] KelcoB B (GopMe MHUHHU-JOKIAJa C Mpe3eHTaluel
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IIpome:kyTouHas arrectanus no pucuumimiae (nuddepeHIUPOBAHHBINA 3a4€T)

Bcero

72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBLHOM
JAUCHUIIJINHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
Jns peanuzanuu MmporpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITh MPEIyCMOTPEHBI CIEAYIONUe
CrelHaTbHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYECKOH 1TabopaTOpHH.

Oo6opynoBanue y4eOHOro kabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIA KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHnerneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C 3KPaHOM, MYJIbTHUMEIUNHAs JOCKA, yKa3Ka-TIPe3eHTEp It
Mpe3eHTalNM.

Oo0opynoBanue Jadopartopum U padoYux MecT JIa0OPATOPUM: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbl, IPEIMETHbIC U MMOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJIbHBIX peakiyii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKH, PE3UHOBBIC
npoOku, QoHapuKu, HAOOP PEaKTUBOB, CTEKISHHBIC MAJNIOUKH, MITATUBBI ISl MPOOUPOK; MEpPHBIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeIuTeNbHble nuauHapudeckue (50-100 mi), ctynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETH, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKH, CIHYKH, MPUOOP VIS TOIYydSHHS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHOM TPYOKOM), AepKaTenu sl IPOOUPOK, CKISIHKH AJIsl XpaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XUMHUeckue ctakanbl (50, 100 u 200 wmu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUIMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BogsiHAst OaHs (WJIM TEPMOCTAT), CTEKIISTHHBIC MAT0YKH; KOHUYECKHE KOJIOBI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCaIbHbIM UHAUKATOp; nuneTku Ha 1, 10, 50 mut (wnu no3atopsl Ha 1, 5
u 10 mi), OropeTKu JuIs TUTPOBAaHUS, MeAMLIMHCKUE mmpHibl Ha 100—150 mi1, nabopaTtopHble W/HUIH
aHaJIUTUYEeCKHe Bechl, pH-MeTphl, cymmibHbIN 1IKad, U Ip. TabopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl

OcHoBHbIE MeYaTHbIE U3TAHUS

1. Au¢punorenona, M. B. Xumus: ydeOHUK U MPaKTUKYM JUIsl CPEIHETO MpOodeccrnoHalIbHOTO
obOpazoBanus / . B. Audunorenona, A. B. ba6kos, B. A. [lonkoB. — 2-e u3a., ucnp. u aom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. Kypun, A. A. Xumus: 10-11 xmaccel: 6a30BbIl ypoBeHb : yueOHUK / A. A. Kypun. — 3-e
u3n. — Mocksa : IIpocBemenune, 2022. — 178 ¢. — ISBN 978-5-09-101654-3. — Texkcr :
ANEKTPOHHBIN // DNEKTPOHHBIN pecypc 1ubpoBoit odpazoBarensHoi cpeasl CIIO PROFob6pazoBanue
: [caiit]. — URL: https://profspo.ru/books/132375 (mara obOpamenus: 30.08.2023). — Pexum
JOCTyTA: JIJIsl aBTOPHU3UP. TOJIb30BaTeNeH

3.Tabpuensa, O. C. Xumus. 10 kmacce: 6a30Beiii ypoBeHb : yueOnuk / O. C. ['abpuensn. —
10-e m3a. — Mocksa : IIpocsemienue, 2022. — 194 ¢. — ISBN 978-5-09-101657-4. — Teker :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoi oopazoatenbpHOM cpeast CIIO PROFo6pa3zoBanue
: [caitit]. — URL: https://profspo.ru/books/132368 (nmara obOpamenus: 30.08.2023). — Pexum
JIOCTYTIA: TSl aBTOPU3UP. TIOTh30BaTENeH

4.Tabpuensn, O. C. Xumus: 11 kinacc: 6a30Bsiii ypoBeHsb : yueOHuk / O. C. 'abpuensn. — 9-
e m3a. — Mocksa : Ilpocsemenne, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Teker :
ANEKTPOHHBIN // DIEKTPOHHBIN pecypc 1uppoBoit odpazoBarensHoi cpeasl CIIO PROFob6pa3zoBanue
: [carit]. — URL: https://profspo.ru/books/132376 (mara ob6pamenus: 30.08.2023). — Pexum
JocTyna: s aBTopusup. noibizopareneiiKysnenosa H. E., JIEskun A. H., [llaranos M. A.

5.1leromuxuna, H. A. O6mas xumus: yueonuk mis CIIO / H. A. Ileronuxuna, JI. B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

6. Huxkonbckuit, A. b. Xumusi: yueOHUK M TPAKTUKYM JUIsI CpeaHEro mpodecCruoHaIbHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3z., nepepad. u gon. — Mocksa:
N3parensctBo FOpaiit, 2022. — 507 c.
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7. Xumust: y9eOHUK Ui cpeqHero npodeccuonansuoro oopazoBanus / FO. A. Jlebenes, I'. H.
®danee, A. M. T'ony6es, B. H. [llanoBan; mox ob6mei penakmueit I'. H. daneeBa. — 2-e¢ u3g.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

JlonoJIHUTeIbHbIEe HCTOYHUKH

1. Xwumusa. 10 xnacc. YrnyOnéunsiii yposens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
B.W. Tepenun, A.A. JIpoznos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: IlpocBemenne, 2022. —
446, [2] c.: un.

2. Xwumwus. 11 xmacc. Yraoyonéuueiii ypoBenb : yueOnunk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ui.

3. Xwumwus. YraoybneHubiii ypoBeHb. 10—11 kmaccel: pabouast mporpamma k jguHun Y MK
B.B. JlynuHa: y4e0HO-METOIUYECKOE nocooue / B.B. Epemum,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4. Meronuueckoe mocobue k yuebnuky B. B. Epemumna, H. E. Ky3bsmenko,
B.W. Tepenuna, A. A. JIpoznosa u np. «Xumus. YrinyoneHHsnd yposeHnb». 10 kinacc / B. B. Epemun,
AA. Hpo310B, N.B. Epemuna, B. . MaxoHuHa,
0. 10. Cumonosa, 3.1O. Kepumos. — M.: [Ipocda, 2018. — 339 c. : un.

5. Meroanueckoe nocodue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3aoBa
u ap. «Xumus. YriuyOneHHslil ypoenby». 11 knacc / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumor. — M.: lIpoda, 2018. — 423 c. : un.

6. T'ycema, E. B. Xumus ansa CIIO: yue6HO-MeToanyeckoe nocobue / E. B. I'yceBa, M. P.
3uranmmaa, . Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texcr:  amekTpoHHbli //  Jlamb :  2nekTpoHHO-OMOMoreunas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum pocTtyma: s
ABTOPU3. MOJIb30BATENCH.

7. UYepnuxosa, H. FO. Xumus B 1ocTynmHOM H3510KeHUU: yueOHoe mocobue s cro / H. 1O.
YepuukoBa. — 2-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Texkct: oanexTpoHHBIH // JlaHb: >nMeKTpoHHO-OMOMMoTewHass cucrema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum pgoctyma: ans
aBTOPH3. NIOJIb30BATEIICH.

8. IleBuunsbina, JI. B. Xumus: yueonoe nocobue / JI. B. [lleBuunpina, A. M. AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Tekcrt: anekTpoHHbIH // JlaHb:
JNeKTpoHHO-OnOMMoreynass cucreMa. — URL:  https://e.lanbook.com/book/118505  (mata
obparmenust: 14.10.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENEH.

9. bnunos, JI. H. Xumus: yuebnuk ans CIIO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CokonoBa. — 2-e¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texkct: »nekTpoHHbIH // JlaHb: 31eKTpoHHO-OmMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenusi: 14.10.2022). — Pexum pgoctyna: mis
aBTOPH3. MOJIb30BATENCH.

10. TadbpuensH, O. C., JIsicoBa, . I'. Xumus: kHUTa A7 TperogaBarels: ydeO.-MeToI.
mocobue. — M. Akamemus, 2012. - 332 c.

11. YepuuxoBa H. 1O., Memepskoa E. B. Pemaem 3amaun 1mo XUMHHM CaMOCTOSITENIBHO:
yuebHoe noco6ue / H. FO. Uepnukona, E. B. Memepskoa — Cankr-IlerepOypr: Jlans, 2022. — 328
c.

12. Pe3nukoB B. A. COOpHUK yHnpaXXHEHUH M 3a7ay MO OPraHUYECKOM XUMHHU: ydeOHOe
nocobue / B.A. PesuukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. O0mias u HeopraHuveckasi XuMusl.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIu6anoB — Cankr-IletepOypr: Jlans, 2020.
— 152 c.

14. Tabpuensu O.C. Xumus: yueb. aua crya. npod. yueb. 3aBenenmii /| O.C. [NabpuensH,
N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumust nast mpodeccuii U CHEIUaATbHOCTEH TEXHUYECKOTO MPOQHIIS:
y4eOHUK IS CTy. yupexaeHui cpen. npod. oopazosanus / O.C. I'abpuensn, U.I'. OctpoymoB. —
4-¢ u3n., crep. — M. : U3natensckuii neHTp «Akagemus», 2017. — 272 c.
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HNHTepHeT-pecypcesl

1. hvsh.ru — Xypuan «XuMus B IKOJIE».

2. https://postnauka.ru/themes/chemistry — nexkmum no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-nonynsipHblii PoeKT «JIeMeHTHl 0O0JbIIoi HayKu» ((U3KKa, XUMHSA, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O )KHU3HU, HAyKU 0 3emiie). HoBoCTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHbIE CTaThH,
JEKLMY, SHIUKIIOTIEIUY.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHo-nomynspHoro »xypHana «llorenumamn». Xypnan wusmaéres c¢ 2005r., ¢
2011 r. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayYHO-TIOMYJISIPHOTO JKypHasa «XuMus U ku3Hby. JKypHan uznaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpsITas 37eKTpOoHHAs OubIMoTeka XxuMuyeckoro nopraia «Chemnet», conepkut yueOHbIe
¥ MH()OPMAIIMOHHBIE MaTEePUANIbI U IIKOJBHUKOB M yuuTesed. B Hell MOKHO HaliTH yd4eOHUKH TIO
o0m1eil 1 HeOPraHMYECKOM XUMUU, OPTaHUYECKONH XUMHH, MyJIbTHMEIMaMaTepuabl, a TAKKe 3a/1a4u
XUMHUYECKHUX OJIUMIINAJ C PELIEHUSIMU, 33/1a4U BCTYIUTENbHBIX 3K3aMEHOB ISl a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNupopmannonHsle Marepraisl 00 onumnuanax: MockoBckoil ropojckoi, Beepoccuiickoil,
MenneneeBckoi, MexayHapoanou. [IpuBeneHbl 3agaud TEOPETHMUECKUMX U HKCIEPUMEHTABHBIX
TYpOB, IOJPOOHBIE PEUICHHUS, CIIUCKU U (PoTorpaduu modeuTeIeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JAUCTAaHIIMOHHOTO OOydYEHUs, HAlpaBJICHHAs B MEPBYIO OYepeb Ha TOATOTOBKY K
OJIMMIIMAZIAM BCEX YPOBHEW — OT ILIKOJBHBIX 10 MexayHapogHo. CalT COOEpKUT OTPOMHOE
KOJIMYECTBO 3ajay, CrpyNIUPOBAaHHBIX KaK IO TeMaM, Tak U Mo onumnuajgam. Ilo Bcem 0CHOBHBIM
paszenaM XMMUHU MPUBEAEH TEOPETUUECKUI MaTepral U pa3o0paHbl PELICHUs TUITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo nHaHoTexHonorusM. OCHOBHas Lenb — pa3BUTHE OOpa3oBaHMs B 001acTH
HAHOTEXHOJIOTUI U MOATOTOBKA K UHTEPHET-0JIMMITHAJIE 110 HAHOTEXHOJIOTHSIM.

Q. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnasa copaBouHas uHQOpMAUs O XHMHUYECKHMX JJIEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PycCcKOS3bIUHBIN CAT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMepueckuil  caiiT  onnaiiH-00pa3oBaHMs,  COAEPXKUT  MHOTO  MHTEPECHBIX
0o0pa30BaTeNbHbIX KYpCOB M BHJCOJCKUUN [UIs IIKOJbHUKOB, CTYAEHTOB U yuutened. EcTh
HECKOJIBKO KYPCOB 10 XMMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

CaiitT Chemical Abstract Service — camblif aBTOPUTETHBIN B MUPE XUMUH UH()OPMAIIMOHHBII
MHTEpHET-pecypc (CalT MIaTHbIN).

13.  http://www.organic-chemistry.org/

[TopTan mo opraHn4YecKOil XMMUW HA AHTJIUACKOM SI3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XMMHU: KJIaCCUYECKHE Y4YEOHMKH, CIPABOYHUKH, SHIUKIIONEIUH, TTOUCK
OpPraHMYECKUX Y HEOPraHMYECKHUX PEaKIMii, COCTaBIEHUE YPABHEHUN peaKuil.

15.  http://orgchemlab.com/

CaiiT, moCBAIEHHBIN MPaKTUYECKOH paboTe B 1abopaTopuun

DJIEKTPOHHO-0M0/IHOTEeYHasI CHCTeMA:

JocTyn aBTOpU3UpPOBAaHHBIX MOJIb30BaTeNnel yepe3 UuTepHeT

«9BC IPRbooksy», OO0 «Aii I[Tu Dp Menuax»

OBC «DnektponHas 6ubimoTeka Texuuueckoro Byzayn, OO0 «Ilomurexpecype»
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OBC «Jlaap», OO0 «M3marenncTBO JIaHbY»
«9BC elibrary», OO0 «PYHOb»

SBC «FOPAUT»

OBC «Book.rux»
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS
OBIIIEOBPA30OBATEJIBHOM JJUCIUIIJINHBI

KoHTposib 1 olLleHKa pe3ynbTaToB OOy4YEHHUS! OCYLIECTBIISIETCS IPENOAABATEIEM B IIPOLIECCE
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00yJarmUMUCS WHAUBUIYAIBHBIX 3aJaHUi, MPOEKTOB, HUCCICIOBaHWNA. Pe3ymbrarel 00y4deHHS
OTIPEACIISAIOT, YTO OOydYaromuecs IOJKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JTUCHUTUIUHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCTIONIB3YETCSI CHCTEMa OICHOYHBIX MEPONPHUSITHN, MPEICTABISIONIAasi COO0OW KOMILIEKC y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHus u chopmynupoBaHHbIXx ¢ yuerom OI'OC
COO (mpeamernsbie pe3ynbtarsl no aucuurune) u GI'OC CIIO.

Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust N
MeponpusiTHil
| | OcHoBHOe conep:kanue
L Pa3nes 1. OcHoBbI PopmyHpoBars,
0a3o0Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XUMUH
1.1 | OK 01 CrpoeHue aToMOB Cocransars xumuueckue |1. Tect «Ctpoenne aToMOB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUI B |XMMHUYECKUX SJICMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTENEHbIO OKHCIIEHUS 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKHX DJIEMEHTOB, |XMUMHUYECKUX QOpMyT
WCXO/IsI U3 BaJICHTHOCTU U |IBYXaTOMHBIX COSIUHEHUN
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIIOB, CYNb(UIOB, TUAPUIOB
U T.IL).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMUYECKON CUMBOJIMKU U
Ha3BaHUU COEIUHEHUM 110
HOMEHKJIaType MEX1yHapOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIIbHBIX Ha3BaHUM IS
COCTABJICHUS] XUMUYECKUX
(hopMyI ABYXaTOMHBIX
coeMHEeHU! (OKCUIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTrUX HEOPTAaHUUECKUX
COETMHEHM OTAENBHBIX KJIacCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 |raGmuma JI.W. XAUMHUYECKHE DJIEMECHTHI B |HEMETAJUIMYSCKHE CBOMCTBA,
Menpeneena COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U

MOJIO)KEHUEM B
NIEPUOAUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
.. Menneneea

CPOJICTBO K AJIEKTPOHY
XHMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
MEePUOINYECKON CUCTEME
XMMHYECKUX 31eMeHTOoB JI. 1.
Menneneesay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHHE CBSI3H MEXKTY
CTPOECHHUEM AaTOMOB XUMHUYECKUX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MepOonpUATHH

3JIEMEHTOB M IEPUOANYECKUM
H3MCHEHHEM CBOMCTB
XHMHYECKHX IJIEMEHTOB M UX
COCIUHCHHI B COOTBETCTBUHU C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOPETUUECKUE 3aJaHusI Ha
XapaKTePU3aALUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTamnyeckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJIO0KEHUEM B
IIEPUOINYECKON CUCTEME
XHUMHYECKHX IJICMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMunueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakuui

Konrtpoabsnas padora
«CTpoeHue BelecTBa H
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaKkuuit

CocTaBisITh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTEILHEIC
peakiuu

1. 3amaun Ha cocTaBieHUE
YpaBHEHUH pEaKIUM:

— COEJIMHEHM S, 3aMEIICHNUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

2. 3agauM Ha pacyeT MaccChl
BEIIECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEakIuu BEIIECTB; pACUETHI
Macchl (00bEMa, KoMIecTBa
BEIIECTBA) MIPOIYKTOB PEaKIuy,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIEKTPONUTHYECKAS
JVICCOIIMAIIMS U MOHHBIN
o0MeH

CocTaBisTh ypaBHCHHSI
XUMHUYCCKUX peaKHI/H/I
HOHHOI'0 0OMeHa ¢
y4acTHEM
HeOpFaHI/I‘-IGCKI/IX BCIICCTB

1. 3amanus Ha cocTaBlIEHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakiuii C yyacTHeM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEIIbI

2. JIaboparopnas padota "Tursl
XUMHYECKUX peakiui'
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MepOonpUATHH

Pazgea 3. Ctpoenne u
CBOMCTBA
HEOpPraHHu4ecKUuX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOpPraHu4YecKHuX
BellleCTB

KonTpoabHasi padora
«CBoiicTBa HEOPraHUYECKUX
BelleCTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKHX
BEILICCTB

Knaccudunuposars
HEOPraHU4ecKue
BEIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTABJICHUE XUMHUYECKOU
(hopMyIIbI HCXO/1S U3 Ha3BaHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3J71eMeHTa (COeTUHEHHUS ) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKalli1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
OIIpEACIEHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3M U TUIIA KPUCTAJUINYECKOM
pELIETKH

3.2

OK 01
OK 02

Du3nKOo-XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OcobGenHoctu
XUMHYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEIN.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOWCTBA U CIIOCOOBI MOJTYYESHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOICTBA U MOJYyYECHHUE
HEOpPraHUYECKUX BEILECTB
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THunnl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust N
MeponpusiTHl
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuyecKux Ka4eCTBCHHBIC PEAKIMM  |3aJaHMs 10 COCTaBJICHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTHUEM
HEOpPraHUYECKUX BEIIECTB,
UCIIONIB3YEMBIX ISl KX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPraHUYECKUX BELIECTB’

4 Paznea 4. Crpoenne u |UcciaenoBarh crpoenue u | KoHTposabHasa padora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHue u cBOICTBA
OPraHu4eCKux BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB

4.1 | OK01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIeHUE
CTpOEHHE U OpraHMYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEUHEHUI 110 TPUBUATIHLHON WIIH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEeMaTUYECKON HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amauu Ha onpeaeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOIS
13 DJIEMEHTHOTO cocTana (B %)
42 | OK01 |CgoiicTBa OpranHMYecKuX |Y CTAaHABIMBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHwmit 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPTraHUYECKHUX

OpraHNYCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

BEILECTB HA OCHOBAaHUU UX
COCTaBa M CTPOEHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEaKlHi U
T€HETHUYECKOMN CBSI3H
OpPraHUYECKUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4u MO
YpaBHEHUSIM PEAKIIHI C yIacTHEM
OpPraHUYECKUX BEIIECTB.

4. JIaboparopnas pabota
“IIpeBpaltieHusi OpraHUYECKUX
BEIIECTB MPU HarpeBaHuu"
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THunnl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust N
MeponpusiTHl
43 | OK01 Nnentudukanys Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIEC
OK 02 |opraHMYEeCKUX BEILECTB, [KAUECTBEHHBIE PEAKLUN  |3a/laHus [I0 COCTABIICHUIO
OK 04 |ux 3HaueHHE U OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IIPUMEHEHUE B OBITOBON |COEIUHEHUI OTAEIBHBIX |OPraHUYECKUX BEILIECTB, B T.4.
U TIPOU3BOACTBEHHOMN KJIACCOB UCIIONIB3YEMBIX ISl KX
JESTEIIbHOCTH YEJI0OBEKA UACHTU(UKAIY B OBITY U
POMBIIIIICHHOCTH.
2.JIabGoparopnas pabota:
“UnenTuduKanus opraHndecKux
COCIMHEHUI OTJEIbHBIX KJIACCOB™

3) Paspean S. XapakTepu3oBaThb
Kuneruyeckue u BJMSIHUE PA3JIHYHBIX
TepMOAMHAMMYecKHe |(aKkTOpPoOB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakuui
XHMHYECKHX peaKkuui

5 | OKO01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |peakumii. XuMHUYECKOE |BIMSHHE KOHIEHTPALlMU |TEOpETHYECKHUE 3a1aHUs Ha
paBHOBECHE pearvpymoux BeIecTB U |aHaIU3 GaKTOPOB, BIUAIOIIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKUX PEAKLUN peakuuu. [IpakTuko-
XapaxkTepus3oBaTh OpUEHTUPOBAHHBIC 3aJaHUS HA
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXACHUS
peaxkuuu cpeasl u HaIlpaBJIEHUs CMEIIECHUS
TEeMIIepaTypbl Ha paBHOBECHS XUMUUYECKOW PeaKLUu
CMeEIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBatb nCTHHHBIE

Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK01 IlonsaTue o pactBopax  |Pa3nuuyarh HCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpOB.
2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JEATENBHOCTH
YyelioBeKa
6.2 | OKO01 UccnenoBanue croiictB |UccnenoBats Gusnko- JlaGopaTtopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | IlpodeccuoHaNbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CopepKaHue MPUKIATHOTO MOYJIs1)

7 Pa3gen 7. OuenuBarth nociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynyuiei mpodgeccuoHaNbHOM
MPOU3BOACTBECHHOM NPOU3BOACTBECHHOM AesiTeJIbHOCTH)

AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
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Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust THNbL OUEHOMHEIX

MepOonpUATHH
yejJoBeKa ¢ MO3MIuH
3KO0JIOTNYeCKOM
0€30IaCHOCTH
OK 01 Xumusi B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |mpou3BOACTBEHHOM OBITOBOM 1 npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (ITPOU3BOICTBEHHOM JESATETLHOCTH)
OK 07 NeSITENILHOCTH YeaoBeKa ¢ |Bo3MoKkHBIE TEMBI KEHCOB:
no3unui dxonorudeckor | 1. IloTemienne kimMara u
0€e30macHOCTH BBICBOOOIKIEHHE Ta30BBIX

THJIPATOB CO JTHA OKEaHa.
2. Byaymme marepualibl IS aBua-
, MAIIIMHO- ¥ IPHOOPOCTPOCHHSL.
3. HoBble maTepuaibl ajis
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPEIapaToB

4.2 ®oHJ OLIEHOYHBIX CPeJICTB /A5 MPOBEIeHHsI IPOMEKYTOUHOI aTTecTAIIMH 00y4aA0IMXCS
0 AU CHUIINHE «XHMUA»
4.2.1. Cucrema OIICHHBAHUS PE3YJIbTATOB BBITOJHEHUS 33 JaHUI
OuenuBanue pe3yabTaTOB BBIOJIHEHUS 3aJlaHUN TPOMEXYTOUYHOM aTTeCTallud OCYLIECTBIIAECTCS HA
OCHOBE CJIEYIOIINUX IPUHIUIIOB!

® JIOCTOBEPHOCTH OLIEHKH — OLIEHUBAETCs YpPOBEHb CHPOPMHUPOBAHHOCTH 3HAHUM, yMEHUH,
NPAaKTUYECKOTO OMbITa, OOMUX M MNPOPECCHOHATBHBIX KOMIIETEHLUH, MPOJAEMOHCTPUPOBAHHBIX
00y4arouMuUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

® aJEKBATHOCTH OLIEHKU — OLIEHKA BBINIOJHEHUS 3aJaHUM JTOJKHA IPOBOJUTHLCS B OTHOILIECHNUN
TeX KOMIIETCHIIUH, KOTOpble HEOOXOAUMBI A 3((EKTUBHOTO BBIOJHEHUS 33/1aHUS; HAJAEKHOCTH
OLICHKM — CHCTEMa OLICHMBaHUS BBINOJHEHUS 3aJaHUN JOJDKHA 00JIafjaThb BBICOKOM CTENEHBIO
YCTOMYMBOCTU TPH HEOJHOKPATHBIX OLEHKaX YPOBHA C(OPMHUPOBAHHOCTH 3HAHUM, YMEHUH,
MPAKTHYECKOTO OMbITa, 00IIUX U TPO(HECCHOHATIBHBIX KOMIIETEHIINN 00y4aronuxcs;

® KOMIUIEKCHOCTH OLIEHKHM — CUCTEMA OLICHUBAHMSI BBITIOJHEHUS 3aJaHUM JTOJIKHA MTO3BOJIATH
MHTETPAaTUBHO OLIEHUBATh OOIIKE U MPO(heCCHOHATbHbBIE KOMIIETEHIINN 00YJatoIUXCs;

e OOBEKTHUBHOCTU OIIEHKHM — OLI€HKa BBINOJHEHUS KOHKYPCHBIX 3a/laHui JOJDKHA OBITh
HE3aBUCHMON OT ocoOeHHocTel  NpopecCHOHAIbHOW  OpPHUEHTAUMU WKW  MPEANOYTeHHH
npenoaaBaresneil, OCyIECTBIISIIOIINX KOHTPOJIb WA aTTECTALIUIO.

[Ipy BBINOMHEHUM TMPOLEAYpP OLEHKU 3aJaHUi HCHOJB3YIOTCS CIEAYIOIIME OCHOBHBIE
METO/BI:
® METO]I pacueTa NepBUYHBIX OAJIIOB;
® METOJ pacyeTa CBOJHBIX OaJIJIOB.
Pe3ynbTaThl BHIIOTHEHUS 3aJJaHUN OLIEHUBAIOTCS B COOTBETCTBHH C pa3pabOTaHHBIMU KPUTEPUIMU
orieHkH. Mcnonb3yercs naTHOauIbHAS IKaa sl OUEHUBAHUS Pe3yIbTaTOB O0yUEHUSI.
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IlepeBon nATHOANIHLHON IKAJIBI YYETA PE3YJIbTATOB B MATHOAIBHYIO OLEHOYHYIO IIKATY:
Onenka KonngecTBo 6aninoB, HAOpaHHBIX 3a
BBITIOJTHEHUE TEOPETHYECKOTO U
MIPAaKTUYECKOro 3aJJaHusl, CPEIHUIN OalT 1o
UTOTaM aTTEeCTALUH

OrueHka 5 «OTIIMYHOY 19-20

OrneHka 4 «XOpoIo 15-18

OrneHka 3 «yJTOBJIETBOPUTEIBHOY 11-14
OrneHka 2 «HEYyAOBIETBOPUTEIBHOY 10 u meubme 10

4.2.2 Tloka3aTeju M KPUTEPUHN OLlEHUBAHUS KOMIIeTEHIHIi

[Tokazarenu u KpUTEpPUU OLICHUBAHUS KOMITETEHIINI OTpa)K€HbI B KOMIUIEKTE KOHTPOJIbHO-

onieHouHbIX cpeAcTB (IIpuioxenue 1) u XpaHaTcs B MPeIMETHO-IIUKIOBON KOMUCCUU
4.2.3 KoHTpOJIbHBbIE H TECTOBbIE 3aJAHUS

[lepeyenr BOIPOCOB, KOHTPOJBHBIE M TECTOBBIC 3aJaHUsl, HEOOXOAMMBIC [JISI OICHKH
pe3ynbTaTOB OOYYEeHHS XapaKTepU3ylIIUX (OpMHUpOBAHUE KOMIIETEHIMI MpEACTaBICHBl B
KOMILJIEKTE KOHTPOJIbHO-0IIeHOUHBIX cpencTB ([Ipunoxkenue 1) u XpaHsATcs B MpeaMETHO-IIUKIOBOM
KOMUCCHH.

4.2.4 MeTtoauyeckue MaTepHaJIbl
MeTtoauyecke MaTepuabl, OMpeIessIoIIe MPOoIeyphl OLIEHUBAHUS PE3YIbTATOB O0yUEHUS
XapaKTepU3YIOIUX (POPMHPOBAHNE KOMIIETCHIIMNA MPEJICTABICHB B METOJUYECKUX PEKOMEHIAIMIX
10 BBIMTOJIHCHHIO MpakTudeckux padot (IIpunokenue 2) u nabopatopHbix padot (IIpunoxkenue 3)
XpaHATCS B IPEIMETHO-IIUKIIOBOI KOMUCCHH.
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