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Pabouas mnporpamma yueOnHoil mucumruiael O/1.10 «Xumwus» pa3zpaboraHa 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 [lpuka3 MunucrepcrBa mnpocseuieHust 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 n3MeHeHui B DeepanbHbli 3aKOH
«0O06 ob6pazoanuu B Poccuiickoit deneparun» (Berymnaet B cuiy ¢ 01. 09 2023).

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

Pa3zpadorumk: JIutoBuenko JI.1., npenogasarens OCIIAO O3TU (punnan) CI'TY umenu
I"arapuna [0.A.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEHN ITPOI'PAMMBI
OBIIEOBPA30BATEJBHOM JUCHUIJIMHBI «XUMUWS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM

NMPOrpamMMbl

OOmeoOpa3oBarenbHas ~ TUCHMIUIMHA  «XHUMHUS»  SBISETCS  O0s3aTENBHOW  YacThIO
0011eo0pa3oBaTeIbHOrO MHUKJIa oOpazoBarenbHON mporpammbl B coorBeTcTBUU ¢ PI'OC CIIO mo
cnenuanbHocTh: 09.02.07 MHpOpMalmoHHBIE CHCTEMBI U IPOTPaMMHUPOBAHHE.

TpynoeMKOCTh AMCUUITIMHBI «XUMHs» HAa 0a30BOM YpOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIi MOAYJH (6 pa3enoB) U 8 YaCcOB — MPUKIIATHON Moyl b (1 pa3zen), BKIIOYarOui
MPAKTUKO-OPUEHTUPOBAHHOE COJIepKAHNE KOHKPETHOM Mpodeccruu Win CrerualbHOCTH.

[TpuknaaHO MOAYNb BKIIOYAECT OAMH paszien. Pasnen 7 «Xumus B ObITY U IPOU3BOJICTBEHHOM
JESITEIbHOCTH YeJI0BEKa» pean3yeTcs A Bcex mpodeccuil/cnenualbHOCTel Ha MaTepuane Keicos,
CBS3aHHBIX C OKOJIOTMYECKON O€30MacHOCThIO M  OLEGHKOHW TMOCIEACTBHA  OBITOBOW W
MIPOU3BOJICTBEHHON JIEATEIbHOCTH, MO OTpacisM Oyaymed npopecCHOHANbHON eATEIbHOCTH
oOyyJarouuxcs.

[lepuon oOyueHuss u paclpeneieHHe IO CeMecTpaMm ompefenseT oOpa3oBarenbHas
OpraHu3aIys CaMOCTOSTENIEHO, C YIETOM JIOTUKHA (POPMHUPOBAHUS MTPEIMETHBIX PE3yIbTATOB, OOIINX
U TpodeCcCHOHATBHBIX KOMIIETEHIIUH, MEXNPEIMETHBIX CBSI3€d C APYrMMH AMCHUILTHHAMH
00m1e00pa3oBaTeIbHOr0 U 00MENPOEeCCHOHATBFHOTO IUKIIOB YIeOHOTO TUIaHa.

1.2. llesin 1 IaHMPYeMBble pe3y/abTaThl OCBOCHHS AUCHUIIIMHBI

1.2.1. leau u 3a1a4u AUCUUTJIMHBI

DopMHUpPOBAaHUE Yy CTYJIECHTOB MPEACTABICHUS O XMMHYECKON COCTaBIIIONICH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa KaK OCHOBBI IPUHSATHS PEIIEHUN B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaIUsAX, OTBETCTBEHHOI'0 MOBEICHUS B IPUPOJHOM cpefe.

3agauu AMCHMILIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMUYECKMX IPOLECCOB U
ABJICHUM B OKPYKAalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBSI3U H
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMs COCTaBJISATb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHHMsI XHMMUYECKHX pPEaKIUH, OOBSACHATh MX CMBICA, HMHTEPIPETHUPOBATh PE3yJbTaThl
XUMHYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM C COOIIOZACHMEM MpaBUil OE30MacHOrO OOpalleHUs C BELIECTBAMU M J1a0OpaTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HH(OPMALMIO XUMHYECKOIO XapakTepa U3 Ppa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH AESITENbHOCTH U XUMHYECKUX
IPUPOHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOLIECCOB;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHIKEHWH XUMHUYECKOW HAYKU W TEXHOJIOTHM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnannpyemble pe3yJbTaTbl 0CBOeHHUsI 001Ieo0pa3oBaTebHON AUCHUILVINHBI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

CO0

Koa n ILnanupyembie pe3yJibTAThl 0CBOCHHS TUCHHIIIUHBI
HaNMMeHOBaHMe
(l)OpMI/IpyeMLIuX Oo0mmue JucuunimHapHble
KOMIIeTeH Ui
OK 01. B yacTu Tpy10BOr0 BOCIIMTAHUS: - BJAJeTh CHUCTEMOM XHMHMYECKMX 3HAHHMH, KOTOpas BKIIIOYACT:
BriGupats - TOTOBHOCTB K TPY/Jy, OCO3HaHNE LIEHHOCTH MAacTePCTBA, | OCHOBONOJNATAIONINE MOHATHA (XMMHYECKHH  OJJIEMEHT, aToM,
CIOCOObI Tpyaoooue; JNIEKTPOHHAsl 000JIOYKa aToma, S-, p-, d-3JEKTPOHHBIC OpOUTAIH
penreHus 3a1a4y - TOTOBHOCTb K aKTHBHOU JEATeNLHOCTH | aTOMOB, MOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIHEHOCTD,
npoeCCHOHATIPH | TEXHOJIOTUYECKOH M COIMAIbHOW  HANpaBJIEHHOCTH, | CTENICHh OKUCJICHUS, XUMHUYECKasi CBS3b, MOJb, MOJISIpHAs Macca,
Ol IEATETTLHOCTU | CIIOCOOHOCTB MHHULMHPOBATD, IUIaHUPOBATh ¥ | MOJISIDHBI 00BEM, YIIIEpOIHBIN CKeneT, (yHKIMOHAIbHAS TPYIIA,
NPUMEHHUTEIBHO | CAMOCTOSATENBHO BBITIOIHSITH TAKYIO JESITeIHHOCTD; panukai, M30MEpHsi, H30MEpbl, TOMOJOTHYECKUI psiji, TOMOJIOTH,
K Pa3IMYHbIM - HMHTEpeC K pa3IM4yHbIM cepaM Tpo(ecCHOHANBHOW | yrIIeBOJOPOABI, KHUCIOPOA- M a30TCOJACp)KAIllMe COCTUHEHHUS,
KOHTEKCTaM NeSITeTbHOCTH, OMOJIOTUYECKH aKTHUBHBIC BemIeCTBa (YIJIEBOMBI, XHUPBI, OEIKH),

OBaagenue YHHBEPCAJIbHBIMHA
NMO3HABATEJLHLIMH IeHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITEILHO (POPMYJIIMPOBATH U AKTYaJTU3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHU S, Kiaccuukauu u 00001IeHNS;

- OTIPEACIIATH IENIN JIeATeTLHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPUU UX TOCTUKEHUS;

- BBIIBJISTH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCHTh KOPPEKTHBBI B JCSATEIBHOCTH, OIEHWBATH
COOTBETCTBUE pE3YyJbTATOB IENSIM, OLEHUBATH PHUCKU
MOCJIEACTBUN NeITEeITbHOCTH,

- pa3BUBaTh KpPEATMBHOE MBIIUICHUE MPU PEIICHUU
JKU3HEHHBIX TTPOOIIeM

0) 0a30BbIe HCCJIE0BATEILCKHE TeiiCTBHS:

- BJAQJECTh HABBIKAMH Yy4eOHO-HCCIIEIOBATEIBCKON U

Y4eOHBbIMH

MOHOMEp, TMOJHUMEDP,
COCIUHCHMS,

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
KpPUCTAJUIMYECKass pElIeTKa, THUIbl XUMHUYECKUX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHIOTEPMUYECKHE, pEaKIUuu HOHHOTO  OOMEHa),  pacTBOD,
AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, JICKTPOJIUTUYECKAST JAUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW pPEAKIIHH,
XMMHUYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI (TEOpUs XMMHYECKOTO
CTpoeHusl opraHuuyeckux BemecTB A.M. bytnepoBa, Teopus
ANEKTPOJIUTUYECKON JHCcCOLMaluy, nepuoaudeckuit 3axkon JI.M.
MenneneeBa, 3aKOH COXPAaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (PAKTONOTUYECKHE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJYYCHHU M OE€30MaCHOM HCIOJIb30BaHUHU
BXHEHININX HEOPTaHUYECKHX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM IESITETbHOCTH YEIOBEKA;

- YMETb BBISABJISATh XapakTEpHbIE TMPU3HAKHM U B3aUMOCBS3b
W3y4YEHHBIX TMOHSATHUN, MPUMEHSATH COOTBETCTBYIOIINE TOHSATHUS TIPH
OINMCAHUU CTPOEHHS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB U UX MPEBPAIICHUI; BBISIBISATh B3aUMOCBA3b XUMHUYECKUX




MPOSKTHON  JIeATENbHOCTH, HAaBBIKAMU  Pa3peLICHHUS
npo0Jem;

- BBISIBIATH  NPUYUHHO-CICICTBEHHBIC  CBSI3M |
aKTyaJlM3UpOBaTh 3aJady, BBUIBHTaTh THUIIOTE3Y €€

peIlleHus], HAXOJWUTh AapryMEHTBhI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KICHHUH, 3ajaBaTh HapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3HUPOBATH IMOJYYCHHBIC B XOJIC PCIICHUS 3aJIauM
pe3yNIbTaThl, KPUTHYECKHA OIICHWBATH WX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yYMETh TIEPCHOCUTHh 3HAHUS B I[I03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATCIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX NMPEIMETHBIX
obnacreii;

- BBUIBUTaTh HOBBIC HJICH, MpEAJIaraTb OPUTHHAIBHBIC
MOJIXOJIbI U PELICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATEILHOM U
COILIMANILHOM MPaKTUKE

3HAHUU c MOHATUSIMHA u
€CTECTBEHHOHAYYHbIX MPEIMETOB;
- YMETh HCHOJIb30BATh HAMMEHOBAHUSI XUMHUYECKUX COECIUHEHUN
MEXIYHAPOJAHOTO COK03a TEOPETHUYECKOW W IPUKIAJHON XUMHUHU U
TPUBUAIBHBIE HA3BAHMS BAKHEWIIUX BEIIECTB (STUJICH, ALIETUIIEH,
ruuepus, (enon, GopManabAeru, YKCyCHas KHUCIIOTa, TJIMIIMH,
yrapHblii Tra3, yIJIEKUMCIBIA Tra3, aMMHAK, TalleHas W3BECTb,
HeramieHasi W3BeCTb, IUThEBas COJAa U JIPYrHX), COCTaBIATH
(GopMyJibl HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX peakiuil, OOBSICHATHP HUX CMBICH;, MOJATBEPXKIATh
XapaKTEePHbIE XUMUYECKHE CBOKCTBA BEIIECTB COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEaAKIIUil;

- yMEThb yCTaHaBJIUBAaTh MIPUHAICKHOCTD HU3YYECHHBIX
HEOPraHWYeCKHMX U OpPraHMYEeCKHUX BEUIECTB K OIpPEAeSICHHbIM
KJIacCaM M TpYIIaM COCJUHEHUH, XapaKTEpU30BaTb UX COCTAaB H
BAKHEWILIME CBOWCTBA; ONPEIEHATh BHJBl XHUMHYECKHUX CBA3EH
(koBaJIeHTHAsi, HWOHHAs, METaJUIMYEeCKasi, BOJAOPOJHAs), THUIIbI
KPUCTAJUIMYECKUX  PELIETOK  BELIECTB; KJIacCU(UITUPOBATH
XAMHUYECKHE PEAKIINH;

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJM XHMHUU B TO3HAHUU
SBIIGHUW TIPUPOIBI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIbHOM TPaAaMOTHOCTH, HEOOXOIUMOM ISt
pellleHrs MPaKTUYECKUX 3aJad U HKOJOTMUYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM CpeLe;

- yMeTh MPOBOJIUTH pacueThl MO XUMHUYECKUM (opMmynaMm W
YpaBHEHHUSM XUMHUUYECKHX PEAKIMHA C MCIIOIh30BaHUEM (PU3NUYECKHUX
BEJIMYMH, XapaKTEpU3YIOIIMX BELIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMaJbHbIE YCIOBHS) Ta30B,
KOJINYECTBA BEILECTBA; MHCIOJIb30BATH CUCTEMHBIE XHMHUYECKHUE
3HaHUS JUIA TIPUHATHS PEIICHHH B KOHKPETHBIX IKU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

NPEACTABICHUSAMU  JPYIUX




OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOKUCKA,
aHajau3a u
UHTEPIIpETaluU
UHPOpPMALIUU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUHU
JUTSI BBITIOJTHEHUS
3a/1a4
npodeCCHOHAIIbH
Ol AeATENIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIISCTBEHHOW MPAKTHUKHU, OCHOBAHHOTO Ha
JMajgore KyJibTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJIMKYJILTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M  YHUTATEIbCKOU
KYJbTYPBI KaK CPEACTBA B3aUMOJACHCTBUS MEXKY JIFOJbMHU
Y MTO3HAHUS MUPA;

- OCO3HaHHWE LEHHOCTH HAay4YHOM JeATEeNbHOCTH,
FOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIeATEIbHOCTh MHAWBUIYAIBHO U B
rpymie;

Osiafenue YHHBEPCAJIbLHBIMH Y4eOHBbIMH

NMO3HABATEJIbHBIMU JeHCTBUAMM:

B) padora ¢ undgopmanmeii:

- BIAJCTh HABBIKAMHM NOJYYCHUs HHGOpMAIMH W3
HMCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSTENIbHO
OCYIIECTBIISATh TOHWCK, aHaJu3, CHCTEeMATH3allUI0 U
MHTEPIIPETANIO HHPOPMAIIUU PA3TMUHBIX BUIOB U (hopm
MIPEICTABJICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3jMYHBIX (opMmMaTax C y4eToM
Ha3HayeHus: UWHQPOpMalMu U IeJNeBOil  ayIuTopuw,
BbIOMpass oONTHUMalbHYIO (opMy TMpencTaBiIeHUS U
BHU3YyalIU3alluHu,

- OLICHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh
I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHC IMPABOBBIM W MOPAJIBHO-
ATUYECKUM HOpMaMm;

- HWCIOJB30BaTh  CpeACTBA  HMHGOPMAIIMOHHBIX |
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B perieHnun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPTraHU3allMOHHBIX
3aad ¢ CcOONMIOJieHUEM TpeOOBaHUN APTOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHEHbI, pecypcocOepekeHus,
MPABOBBIX U ATHUYECKHX HOPM, HOPM HH(POPMAIMOHHOMN

- YMETh IIJJaHUPOBaTh M BBINOJHATh XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpaleHusl OpraHMYeCKUX BEIIECTB IIPU HarpeBaHUU, MOJyYCHHUE
STWJIEHA M HU3YYE€HUE €ro CBOMCTB, KAaueCTBEHHBIE pEaKLHUM Ha
aJIbJIETU/IbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OeJIKOB Ipu
HarpeBaHWH, IIBETHBIE pEAKUUU OEJIKOB; MPOBOJIUTH PEAKIHH
MOHHOIO O0OMEHa, OIpeleNsiaTh CpeAy BOAHBIX PAacTBOPOB,
Ka4eCTBEHHBIE PEAKIUU Ha Cylb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTMOH aMMOHHS; PelIaTh SKCIIEPUMEHTAIbHbIE 33JauH 10 TeMaM
"Metannbt" 1 "Hemeramibl'") B COOTBETCTBUU € IPaBHJIaMU TEXHUKHU
0e30macHOCTH MpH OOpAIIEHUU C BEIIeCTBAMH M JIaOOpPaTOPHBIM
o0opysOBaHUEM;  MPEACTABIATh  PE3yJIbTaThl  XMUMHUYECKOTO
JKCIepUMEHTa B (opMe 3alMcCU YpPaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GopMyIMPOBATH BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMEThb aHAJU3HMPOBaTh XUMHUUYECKYI0O MH(OpPMAIHIO, M0JIy4aeMyIo
U3 pa3sHbIX HCTOYHHMKOB (CPEICTB MaccoBOW HH(GOpMAIHH, CETh
WuTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMH METOJaMU HAy4HOIO IO3HAHUS BEUIECTB U
XMMUYECKUX SIBJICHUN (HaOJIOJIeHHe, W3MEpPEHHUe, SKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeTb MPOBOAMTH pacyeTbl IO XUMHUYECKHUM (GopMylaM u
YPaBHEHUSM XMMHUYECKHUX PEaKIMH C UCHOIb30BAaHUEM (PU3UUECKHUX
BEIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C  KOJWYECTBEHHOHN
CTOPOHBI: Macchl, 00beMa (HOPMaJbHbIE YCIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh CHCTEMHBIE XHMHUYECKHE
3HaHUA JJI1 TPUHATUS PEUIeHUMH B KOHKPETHBIX IKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.
DddekTuBHO
B3aMMO/ICHICTBOBA
Th U paboOTaTh B
KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIQJICHUE  HaBBIKAMH  y4eOHO-HCCIIE0BATEIbCKOM,
MIPOEKTHOM U COLMATIbHOM ESITEIbHOCTH;

OBiajeHue YHUBEPCAJIbHLIMU KOMMYHUKATHBHBIMU
JelCTBUSIMU:

0) coBMeCTHasi 1eTeJIbHOCTbD!

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MH/IMBU1yaJIbHOM paboTHI;

- [PUHUMATh LEIM  COBMECTHOW  JE€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPJUHHUPOBATH JCHCTBUSA IO €€
JOCTH>KEHHIO: COCTABJISAITH IUIAH JACHCTBUM, paclpeaciaTh
poiM C y4eTOM MHEHUW YYaCTHHUKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATh W BBHITIOJNHATH PAOOTy B YCIOBHSIX
pealbHOTO,  BUPTYQIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEJICHUE
B Pa3IMYHBIX CHUTYalMsX, TMPOSBIATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBinaneHue  YHHBEpPCAJbLHBIMH
AEeMCTBUAMMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:
- IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOJEH MpU
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

- NpU3HABATh CBOE MPABO M MPABO JPYTUX JIOJEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIIH
JPYToro 4e0BeKa,

peryJsiTHBHbIMH

- YMETh IIJJaHUPOBaTh M BBIIOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpalleHusl OpraHMYeCKUX BEIIECTB IIPU HarpeBaHUU, MOJyYeHHUE
STWJIEHA M HU3YYE€HUE €ro CBOMCTB, KAaueCTBEHHBIE pEaKLMM Ha
aJlbJIeTU/Ibl, KpaxMaJl, YKCYCHYIO KHCIIOTY; JIeHaTypalus OeJIKOB Ipu
HarpeBaHuM, I[BETHbIE pEAKIUU OEJIKOB; NPOBOAUTH pEaKLUU
MOHHOTO OOMEHa, OIpeleNsiTh Cpeldy BOAHBIX PacTBOPOB,
KaueCTBEHHbIE peaKLUu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-AaHUOHBI,
Ha KaTMOH aMMOHHS; PelIaTh SKCIIEpUMEHTAIbHbIC 33]Jauy 110 TeMaM
"Metamnbt" 1 "Hemeransl'") B COOTBETCTBUY C IPaBUIIAMU TEXHUKH
0e30macHOCTH MpH OOpallleHUH C BEIIEeCTBAMM M JIaOOPaTOPHBIM
o0opysOBaHUEM;  MPEACTABIATh  PE3yJbTaThl  XMUMHUYECKOTO
JKCIepUMeHTa B (opMe 3alMcU YpaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMupOBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBISIONICH
CogeiicTBOBaThH - chOPMUPOBAHHOCTb  JIKOJIOTUYECKOM  KYJIBTYpHI, | CCTECTBEHHOHAYYHOW KAapTUHBI MHpa, POJIM XUMUU B TO3HAHUU
COXPaHEHHIO MMOHUMaHUE BITUSIHUS COIMATIbHO-OKOHOMHYECKHUX | SBIICHUH TPUPOIBLI, B (OPMUPOBAHWUU MBIIUICHUS U KYJIbTYPHI
OKpYyKarolen MPOLECCOB HAa COCTOSIHUE NPHUPOJHONM M COLUHUAIBHOHM | JUYHOCTH, €€ (PYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOIUMOU MIJis
Cpelibl, Cpelibl, OCO3HaHUE r1100aJIBHOTO XapakTepa | pelmIeHus] MPAKTUYECKUX 3a1ad M DIKOJIOTHMYECKH OOOCHOBAHHOTO
pecypcocOepexe | IKOJIOTHUECKUX Mpodiem; OTHOUICHUSI K CBOEMY 3I0POBbIO U PUPOJAHOMN CpEIe;
HUIO, IPUMCHATh | - I[UJIAHUPOBAHWE M  OCYIICCTBICHUE JIEHCTBUH B |- yMeTh COOMIOJATh TpaBUia SKOJOTHYECKH IIeJIECO00Pa3HOro
3HaHUA 00 OKpyXarolle cpele Ha OCHOBE 3HAHMs 1eJieil | MoBeACHUs B OBITY U TPYAOBOM JAEATEIbHOCTU B LENSIX COXPAHEHUS
W3MEHEHUU YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA; CBOETO 3JIOPOBBSl U OKPYXAIOLIEH MPUPOTHON Cpeibl, YUUTHIBATH
KJIUMaTa, AKTUBHOE HENpUsTHE JIeHCTBUM, NPHUHOCSIIIMX Bpel | OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBI OMPEICIEHHBIX
TIPUHITUTIBI OKpY>KaIoIIeH cpejie; BEILIECTB, MOHUMAsi CMBICII TOKa3aTesis MPEeAeIbHONW JOIMYCTUMOM
OepexIINBOrO - yMEHHE POTHO3UPOBATH HEOIAroNpUITHBIE | KOHLIEHTPALUU
IIPOU3BO/ICTBA, HKOJIOTUYECKUE MOCJIE/ICTBHS MpEeANPUHUMACMBIX
s dexTuBHO NENCTBUI, IPEIOTBPALLATh UX;
JIeHCTBOBATH B - pacIIMpeHUE OIbITa JEATCIBHOCTH 3KOJIOTHYECKOU
Ype3BhIYAITHBIX HAIPaBIEHHOCTH;
CUTYaIUsIX - OBJIQJICHUE HAaBbIKAMU Y4€OHO-UCCIIEI0BATEIbCKOM,

MIPOEKTHOM M COLMATIBLHOMN JESITENbHOCTH;
K 11.1. - 3HaTh METO/IbI ONTMCAHUs cXeM 0a3 TaHHBIX B - yMETb paboTaTh C JOKYMEHTaMU OTPacCJIE€BON HalPaBIE€HHOCTH;
Ocy1ecTBisTh coBpeMeHHbIX CYBJI, oOcHOBHBIE MONIOKEHUS Teopuu 6a3 | - coOuparh, 00padaThIBaTh U aHATU3UPOBATH HHPOPMAIIHIO Ha
c6op, 06paboTKy | JaHHBIX, XPaHUJIUI JaHHBIX, 0a3 3HAHMIA, MPEAIPOEKTHOM CTaNHN
1 aHATN3 - 3HaTh OCHOBHbBIE IPUHIUIIBI CTPYKTYPHU3ALUU U
uHdopMaryy st | HOPMATH3aIIH 0asbl JaHHbBIX;
npoextHpoBanys | - 3HaTh OCHOBHBIC NPHHIIHMIILI IOCTPOCHHS

0a3 JaHHBIX.

KOHUENTYaIbHOM, JIOTUYECKON U (pU3NUECKON MOJeNH
JTAHHBIX




2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJBbHOM JUCIUILINHBI

«XHUMUSA»

2.1. O0beM JUCHUIIMHBI U BHbI Y4e0HOH padoThI

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe cojiep:KaHue 64
BT. 4.:

TeopeTudeckoe o0ydeHue 30
[PaKTUYECKUE 3aHATUS 24
1abopaTOpPHBIE 3aHATHS 10
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 8
NPHUKJIATHOT0 MOAYJIfA)

BT. 4.:

TEOpeTHYecKoe 00yUeHne 2
NPAaKTUYECKUE 3aHATHS 6

ITpomexyTounas arrectamus (1uddepeHINpOBaHHBIN 3a4eT)
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2.2. TemaTn4yecKuil IJIaH M coJep:KaHUe TUCHHUILJIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O LeM YACOR dopMuUpyeMble
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKUE 3aHATHS, IPUKJIATHOI MOAYJIb KOMIIeTEeHI[UH
1 2 3 4
OcHoOBHOE coJepKaHue 64
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XUMHUECKHIX Teopernueckoe o0yuenune 2
3JIEMEHTOB U . .
mpEpoma CoBpeMeHHass Mopellb CTpoeHus atoma. CHMBOJMYECKHM S3bIK XUMHUU. XHUMHUYECKUU SJIEMEHT.
IMIICCKO DsexkTpoHHas KoH(urypanus atoma. Kiaccudukanus XMMAYECKHX 3JIEMEHTOB (S-, P-, O-3JeMeHTHI).
- BaneHTHbIE ~ 3JEKTPOHBI. BaneHnTHOCTB. DONEeKTpOHHAas  MpUpOJa  XHUMHUYECKOW  CBS3H. 2
DNIEeKTPOOTPULIATEILHOCTh. Buabpl XUMHUYECKON CBs3u (KOBaJEHTHAs, HMOHHAs, MeETaUIMYecKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTnyeckne 3aHATHA 2
Pemienne 3amaHnii Ha MCIONB30BAaHME XUMUYECKOW CHMBOJIMKM W Ha3BaHWW COEJAMHEHHH IO
HOMEHKJIAType MEKIYHApPOJHOTO COI03a TEOPETHUYECKOM M MPUKIAJHON XUMHUU M TPUBHAIBHBIX
Ha3BaHUU ISl COCTaBJICHUS XUMUYECKUX (DOPMYJ JABYXaTOMHBIX COEAMHEHUHN (OKCHIOB, CYJIb(HUIOB,
TUAPUIOB U T.I1.) U IPYTHX HEOPTAHUUYECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJICHHUE CBS3M MEXKY CTPOSHHEM aTOMOB XUMHUYECKHX SJIEMEHTOB H
MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCAUHEHUN B COOTBETCTBUHU C
nonoxkeHueM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOe coJep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKk0H ¥ Tabmuma | IIPAKTHYECKHE 3aHATHSE 2
J.N. Menneneera N
Ilepuoauueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. ®U3nuecKkuid CMbICI
[Tepunonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 2

9JICMCHTOB, O6p8.3yeMBIX HUMHU ITPOCTHIX U CIOXKHBIX BCUHICCTB B COOTBCTCTBUH C ITOJIOKCHHUEM

11




XUMHUYECKoro 3emenTa B [lepuonnueckoii cucreme. MUpPOBO33pEHUYECKOE U HAYUYHOE 3HAYCHUE
[Tepuoanueckoro 3akona /.M. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKHX DIIEMEHTOB.

Pemenre nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUN HA XapaKTePU3AIIUI0 XUMUUECKHUX
2JIeMeHTOB «MeTalTmdecKre / HEeMETANTMIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM H TIOJIO)KCHUEM B TIEPHOIUYECKON CUCTEME
XUMHYECKHX 31eMeHTOB J[.J1. MeHaeneeBa

Pa3nen 2. Xumndeckue peaknuu 10
Tema 2.1. Tumesl OcHoOBHOE coepKaHue 4 OK 01
XUMHAYECKUX
peaxiuit Teoperuueckoe o0yuenne 2

Knaccugukarus v THIIBI XUMHYECKUX PEAKIUN C yYaCTHEM HeopraHmdecKux BemecTB. CocTaBiieHUe

YpaBHEHMH peakluii COeAMHEHMs, PA3JI0KEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peaKl1il TOpeHHUs,

OKHCJIEHUS-BOCCTAHOBJICHMUS.

VYpaBHEHUsI OKUCIIEHUsI-BOCCTaHOBIIeHUs. CTeneHb OKucieHHs. OKUCINUTENb U BOCCTAHOBUTEIb. 2

CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUII METOI0M 3JIEKTPOHHOI'O

6anmanca. OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKLIUHU B IPUPOJIE, TPOU3BOICTBEHHBIX MTpOLeccax U

KHU3HEIEATEIIbHOCTH OPTaHU3MOB

IIpakTuyeckue 3aHATHA 2

KonmyectBeHHble oTHOMIEHNUS B XUMUHA. OCHOBHBIE KOJIHMYECTBEHHBIC 3aKOHBI B XUMHUH M PAcUeTHl 110

YPaBHEHMSIM XMUMHMYECKMX peakuuid. Moyib Kak eJMHMIA KOJMYecTBa BellecTBa. MoisipHas Macca.

3aKOHBI COXpaHEHUs! Macchl U HHEpruu. 3akoH ABorajapo. MosspHbiil 00beM ra3oB. OTHOcCUTEIbHAS 2

IUIOTHOCTh ra30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil ¢ MCIOIb30BaHUEM Macchl, 0ObemMa

(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOE coaep:xaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04
1 qucconmpanus u | 1€eopeTuyieckoe odyueHue 2
MOHHBINA 00OMeEH .

Teopust snekTpoauTHdeckoit auccouuanyu. VoHbl. DIEKTPOINTHI, HEAIEKTPOIUTHI. Peakiuy HOHHOTO

oOMeHa. CocTaBieHHE peaklUii MOHHOTO OoOMEHa MyTEeM COCTaBJICHMSI UX MOJHBIX U COKPAIlEHHBIX 2

HNOHHBIX ypaBHeHHfI. KucmoTrHo-0CHOBHBIC pCaKkIuu. BaﬂaHI/IH Ha COCTAaBJICHHUC MOHHBIX peaxuﬂﬁ
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JlabopaTropHble 3aHATHUS 2

JlaboparopHas padoTa “TUIBl XUMHUYECKHUX PEAKLIUNA .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5

XUMHUYECKHX peaknuid. [I[poBeneHne peakinii HOHHOTO 0OMEHa, ONIPEIEIICHUE CPEIbI BOIHBIX

pacTBOpOB. 3a/laHus HA COCTaBJICHUE HOHHBIX peaKlnui
KonTpoabnas C

TPOEHHUE BEIIECTBA U XUMUYECKUE PEAKIINH 2

padora 1
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHoBHOeE coep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa 1 Teoperuueckoe o0yueHue 2 MK 11.1
cTpochHe [Tpenmet Heopranndeckoit xumun. Kiiaccupukanus HeOpraHMIeCKUX BemecTB. [IpocThie U CIIOKHBIC
HCOPTaHHUCCKUX | b onecTBa. OCHOBHDIE KITACCHI CII0KHBIX BELECTB (OKCHU[IBI, THIPOKCHIBI, KUCTIOTHI, COJIN). B3auMocBs3b
Betects HEOPraHMYECKUX BEIIECTB. ATperaTHbie COCTOSHUSA BemecTBa. Kpucrammmdaeckue u amopdHbie

BelecTBa. TUIBI KPUCTAIITUYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHAsl, MOHHAS, METAIIINYeCcKas). 2

3aBUCHUMOCTH (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALUTHYECKON PEIIeTKH. 3aBUCUMOCTD

XUMHUYECKON aKTUBHOCTH BEIIECTB OT BUJA XUMUYECKOM CBS3U M TUIA KPUCTAJUTMUECKOMN pEeIIeTKH.

[TprunHBl MHOTOOOpa3usl BEIIECTB

IIpakTHYeckne 3aHATHS 2

Homenknatypa HEOpraHMueCKUX BEIIECTB: HA3BaHHUE BEUIECTBA UCXOJIS U3 UX XUMUYECKOU (HOPMYIIbI

WJIM COCTaBIICHUE XUMUYECKON (DOPMYITBI UCXOS U3 Ha3BAaHHUS BEIIECTBA 110 MEXKyHAPOIHOM

(MIOITAK) miu TpuBHalIbHOW HOMEHKIIATYpe.

Pemenne mnpakThueckux 3agaHUN MO KiacCU(PHUKAUM, HOMEHKJIATYpPE M XUMHUYECKUM (PopMysiam

HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KJIAcCOB (YrapHbIM ra3, YIIeKHUCIbId ra3, aMMHUakK, TamieHas 2

W3BECTh, HETAIlICHAs U3BECTh, MUTHEBAS COJIa U APYTHX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XUMUUECKHUX

BEILECTB, ONPEIENATh MPUHAIEKHOCTD K KJIaccy.

Hcrounnku xumudeckoi nHpopmaiuu (CpeacTB MaccoBoi nHpopmaruu, cetb HTEpHET 1 apyrue).

[Touck nHpOpPMAIIH 110 HA3BAaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIam
Tema 3.2. ®usuko-| OcHOBHOE co/iep:KaHNe 8 OK 01
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XUMHUYECKHE Teopernueckoe odyuenune OK 02
CBOMCTBA K 11.1
HeOpraHUYEeCKuX Mertamner. O0mue Gu3NYecKue W XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MONydeHUs. 3HAUYCHHE
BEIICCTB METAJJIOB U HEMETAJJIOB B NPUPOJIE U >KU3HENEATEIbHOCTH 4eloBeKa M opranu3moB. Kopposus

METAJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmue ¢usznyeckue M XUMUYECKHE CBOMCTBA HEMETAJUIOB. THUNHUYHBIE CBONCTBA

HemeraiwioB [V— VII rpynn. Knaccudukaius 1 HOMEHKIATypa COeAMHEHUH HeMeTauioB. KpyroBopoTsl

OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE

XYMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,

coJielt 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,

BBICIIIUX OKCHUJIOB M THAPOKCHIOB

IlpakTH4yeckue 3aHATUA

CocraBieHre YpaBHEHMH XMMHUYECKUX PEaKLMHA C y4yaCTHEM MPOCTBIX U CJIOXHBIX HEOPraHMYECKUX

BEIIECTB: METAUIOB U HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETA/NIOB M aM(OTEPHBIX SJIEMEHTOB;

HEOPTraHMYECKUX KHCIOT, OCHOBAaHMH U aM(OTEPHBIX THIPOKCHIOB; HEOPraHHMYECKUX COJICH,

XapaKTEepU3YIOLIUX UX CBOKCTBA.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM HA CBOWCTBA, COCTaB, IOJYYEHHE U

0e30MacHOe HCIOJB30BaHNWE BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM

JESITEIbHOCTH YeJI0BEKa
Tema 3.3. OcHoBHOE coep:kaHue OK 01
Wnentuduxanms OK 02
HEOPraHMYECKNX JlabopaTopHble 3aHATHSA OK 04
petects JlaboparopHas padota «neHTHdUKaus HEOPraHUYECKUX BELIECTB.

Pemienne skcnepUMEHTANBHBIX 3aJad MO XWMHUYECKUM CBOWCTBAM METAJJIOB M HEMETAJJIOB, IO

pacro3HaBaHMIO U MOJYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB.

WNnentudukanuss HEOPraHUYECKUX BEUIECTB C HCIOJB30BAHHEM HX (U3UKO-XUMHUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KayecTBeHHblEe peakiuu Ha cyib(par-, KapOoHAT- U XJIOPUI-

AQHUOHBI, HA KATUOH aMMOHUS
KonTpoabnas .

CBolicTBa HEOPTaHUYECKUX BELLIECTB
pabora 2
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Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 24
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudukanus, K 11.1
CTpoeHHE 1 Teopernyeckoe o0yuenue 2
HOMEHIITaTYpa [TosiBneHue u pa3BUTHE OpraHUYECKON XUMUM Kak Hayku. [Ipenqmer oprannyeckoil xumuu. Mecto u
OPTaHHHECKHX 3HaYeHHE OPTaHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
BOHIeCTB XUMHUYECKOE CTPOCHUE KaK MOPSIOK COCIMHEHHMs aTOMOB B MOJIEKYJE COIJIACHO UX BaJEHTHOCTH.

OCHOBHBIE TTOJIOKEHHSI TEOPUN XMMUYECKOTO CTPOCHHUSI OpraHuyeckux coequHenuit A.M. Bytneposa.

VYriaepoaHblii CKelleT OpraHMYecKOoW MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOTO

CTpOEHUS MOJIEKYJ. MI30Mepusi U U30MepHI. 2

[Tonsatue o (¢yHkuMoHanbHOM rpynne. Pagukan. I[IpuHuMnel KiaaccupUKauy OpPraHUYECKUX

coeauHeHWi. MeXayHapoaHash HOMEHKJIATypa W TPUHIMIBI  HOMEHKJIATYphl ~ OpPraHHYECKUX

coeauHeHuil. Ilonatue o0 a3oTcoiepXkallMX COEAMHEHUSX, OMOJOIMYECKH AaKTHUBHBIX BELIECTBAaX

(yrmeBomax, jkmpax, OelIKax W [p.), BBICOKOMOJEKYJSPHBIX COCIHMHEHUSX (MOHOMEp, TOJIHMED,

CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHA 2

HomeHnknatypa OpraHMYeCKMX COEIWHEHHWH OTAENBHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE M

apoMaTUYeCKHUe YIIeBOJIOPO/bl, COUPTHI, (PEHOIIBI, adbJAEru/bl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Ap.)

CocraBieHrne TOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpPraHMYECKHX BEHIECTB OTAEIHHBIX 9

KJIACCOB, WCIOJB3ySd WX HA3BaHUS IO CHCTEMATUYECKOH M TPUBHUAIBHOW HOMEHKJAType (STHIIEH,

alleTWIeH, TIMUEepuH, (eHoid, (GopMalbAerua, YKCyCHas KHCJIOoTa, TIUIMH). PacueTsl mpocteifmeit

(bopMyJibl OpraHu4YeCKON MOJIEKYJIbI, HCXO0/1A U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHOE coaep:xaHue 12 OK 01
CaoiicTBa OK 02
OpraHUYECKHX Teopernueckoe o0yuenue 6 OK 04
COC/MHCHIH OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENbHBIX KJIaccoB (0COOEHHOCTH HK 1L

KJaccu(UKaMy ¥ HOMEHKIIATYPhl BHYTPH KJIacca; TOMOJIOTHIECKHI Psit U o01miast (hopMyiia; H30MEpHS,;

¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUs):

— TIpeeNbHBIE YTIIEBOAOPOABI (adKaHbl W IUKJIOANKaHbI). ['opeHHe MeTaHa Kak OJMH W3 OCHOBHBIX )

HCTOYHHKOB TCIJIa B IIPOMBIINIJICHHOCTH U GBITy. CsoiicTBa MNPUPOAHBIX YIJICBOAOPOAOB, HAXOKIACHUC B
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MpUPOJIE U MPUMEHEHUE AJIKAaHOB;
— HempeneNnbHble (aJKEHbI, aJKUHBI M alKaJueHbl) U apoMaTHYecKue YriieBoAopojsl. ['opeHue
aleTUJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIs1 CBAPKU M PE3KU METAJIOB

— KHCJIOPOACOAEPIKaIINe COCTUHEHNS (CIUPTHI U (PEHOIbI, KApOOHOBBIE KUCIOTHI U 3(UPBI, AJIbJETUIBI
U KETOHBI, JXHUPBI, yriaeBoabl). [IpakThdeckoe NpUMEHEHHE OSTHIICHIVIMKOJS, TIWIEepUHa, (eHoa.
[Tpumenenue Gopmanbaeruaa, aneTalbIernia, YKCYCHOW KHUCIOTHL. Mpblla Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. MoroIe CBOMCTBA MbLIa

— a3oTcojepXkalllue COEIMHEHUs (aMHUHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokomonekyispHble
COEJMHEHUs (CUHTETUYECKHE U OMOJIOrMYeCKU-aKTHBHbIC). MOHOMEp, MOIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

['eneTnueckas cBA3b MEX/Y KJIaCCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTH4yeckue 3aHATUSA

CBoiicTBa OpraHMYeCKMX COEAMHEHUHM OTAENbHBIX KIaccoB (TpUBHAIbHAs U  MEXIyHapOAHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOMYyUYEHHS): MpeAebHbIE (AIKaHbl U IIUKIOAIKAHBI),
HernpeieabHbIe (AIKEHbI, aIKUHBI U aJIKaJAMEHbl) U apOMATUYECKUE YIIIEBOJIOPOJIbl, CIIUPTHI U (HEHOIBI,
KapOOHOBBIE  KHUCJIOTBI M J3(QHUPbI, aIbJEruJbl U KETOHbl, AaMHUHbBI U  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEOUHEHMS. 3aJaHMsl Ha COCTABICHHE YPABHEHMM XUMHUYECKHX pEakUui ¢
y4acTUEM OPTaHUYECKUX BEIECTB HA OCHOBAaHUH UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIE [0 MPEIJIOKEHHBIM IIETOoYKaM [PEeBPALIEHUIT),
XapaKTepU3YIOIUX XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUH OTNENbHBIX KJIACCOB, CIIOCOOBI
X TIOJy4EHHs] M Ha3BAHME OPraHUYECKUX COCIWHEHHH IO TPUBHAIBHOM WIM MEXIYHapOIHON
CHUCTEMAaTUYECKON HOMEHKIIATYPE.
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKMX 3aJaHUM Ha CBOMCTBA OPraHUYECKHX
COCIMHEHUH OTIENbHBIX KIIACCOB

Jlaboparopnasi pabora

JlaboparopHas pabota “IIpeBpaiieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[TonydyeHnue sTUIeHa U U3YYEHUE €r0 CBOUCTB. MoAETMpOBaHNE MOJIEKYST U XMMHYECKHX MpeBpalleHHiH
Ha [IpUMepe TaHa, ITHIICHA, AlleTHIIeHA U JIp.

Tema 4.3.

OcHoBHOE coaepxaHue

OK 01

16




Wnentudukanus | TeopeTruueckoe odyueHune OK 02
OPraHUYECKHUX OK 04
BEIIIECTB, HX buooprannueckue coenuHenus. llpumenenune u Ouojoruyeckas pojib yriaeBogoB. OxucieHue MK 11.1
SHATCHHE W YIJIEBOJOB — HCTOYHUK OHHEPruM KHUBBIX OpraHu3MoB. OO0JacTH NPUMEHEHHs] aMHUHOKHUCIOT.
NPUMEHEHHUE B [IpeBpamenuss OenkoB MHIIM B OpraHu3Mme. buonormuyeckue QyHKOuH OelkoB. buonormueckue
GLITOBOI U GbyHKIUY kUpoB. Posb oprannyeckoi XUMUM B pelieHUH Mpo0JieM MUIEeBO 0€30MacHOCTH
HMPOMSBOACTECHHON | b, OpPraHUYeCKOM XHMHUHU B PEHICHWH MpOoOJeM HHEPreTHUecKOor Oe30MacHOCTH, B pa3BUTHH
ACATCIRHOCTH MEIUIMHBI, CO3JaHUH HOBBIX MaT€pUAJIOB, HOBBIX HCTOUHHUKOB HEPIUU (JIbTEPHATUBHBIE UCTOYHUKHU
Hejopeka sHepruu). OMNacHOCTh BO3JEHUCTBHUS Ha >KUBBIE OPraHU3Mbl OPTraHUYECKHX BEILECTB OTACIIbHBIX

KJIAacCOB (YTJI€BOJIOPOABI, CIHUPTHI, (DEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbACTHABI U 1p.),

CMBICJI ITOKa3aTelsl IPEAeIbHO JOIYCTUMOM KOHIIEHTpaLUK

JlabopaTopHble 3aHATHS

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”™

Wnentudukanus opraHMuecKux COeTMHEHUI OTIENbHBIX KIacCOB (Ha MPUMEPE albJIETHI0B, Kpaxmana,

YKCYCHOM KHCIJIOThI, O€IKOB M T.M.) C MCIOJb30BAaHUEM HX (PU3UKO-XHUMHUUYECKHX CBOWCTB U

XapaKTepHBIX KayeCTBEHHBIX peakuuii. JleHarypanus Oenka mpu HarpeBaHuu. L[BeTHbIe peakuuu

0enkoB. BO3HUKHOBEHHE AHATUTHUYECKOIO CHTHAlda C TOYKM 3PEHMS] XMMHUYECKHUX IPOILIECCOB IpH

NPOTEKaHWW  KAUYeCTBEHHOM  peaklud, TMO3BOJAIOIIEH  HUASHTHPHUIHPOBATH  MPEITOKECHHBIE

OpraHMYEeCKHE BEIIeCTBa
Kourpoasuas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB
pabora 3
Pazneua 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHX pPeaKIuii
Ckopocts OcHoBHOE coaep:xaHue OK 01
XUMUYECKHUX OK 02
peaKuuii. Teopernyeckoe o0yueHue TIIK 11.1
XHUMHUYECKOE
paBHOBECHE CKopocTh peakiuu, €€ 3aBUCUMOCTh OT PA3IMYHBIX (DaKTOPOB: MPUPOABI PEArUPYIOLINX BEIIECTB,

KOHIEHTPALlUM pEarupyrolux BEIIECTB, TEMIIEpaTypbl M IUIOIIAJM PEAKLIMOHHON IOBEPXHOCTH.
TenoBbie 3¢ HEKThl XUMUYECKUX peakuuil. DK30- U S3HIOTEPMHUUECKHE, PEAKIIH.

OOpatuMocTh peakiuii. XUMHUECKOEe PaBHOBECHE M €ro CMEIIeHHWE MOJ JACWCTBUEM Ppa3IHMYHBIX
($akTOpoB (KOHIEHTpALMs PEareHTOB UM MPOIYKTOB pPeaklUy, 1aBjIeHUe, TeMIIepaTypa) s Co3qaHus
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ONTUMAJIbHBIX YCIOBUI MTPOTEKaHUs XUMUYECKUX IIpoueccoB. [Ipunnun Jle [llartense

IIpakTHYeckue 3aHATHA OK 01
OK 02
Pemenue npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHAIU3 (AKTOPOB, BIUSIOIIMX HAa HM3MEHEHHUE MK 11.1
CKOPOCTH XMMHYECKOW PEaKIH, B T.4. C MO3UIMNA SKOJIOTUYECKH 11eIeCO00Pa3HOro MOBEICHHUS B OBITY
U TPYZOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbS U OKPY>KaIOLIEH PUPOTHOM CpEIbl.
PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense mis
HAaXOXXJCHUs HAIIPABJICHUS CMELICHUsS paBHOBECUS XMMMYECKOH peakuuu M aHaiau3 (HakTopos,
BJIMSIOLIMX HA CMELLEHUE XUMUYECKOTO PaBHOBECHS
Pazneu 6. PacTBOpsI
Tema 6.1. OcHoBHOeE coep:kaHue OK 01
ITonsATHE O OK 02
pacTBopax Teoperuueckoe o0yyenune OK 07
PactBopenne kak ¢usuko-xumuueckuil npouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PAcTBOPOB. HK L1
PactBopumocTs. MaccoBass 1018 pacTBOpeHHOro BemiecTBa. CMbICH MOKaszaTels IpeneiabHO
JIOMTYCTUMON KOHILIEHTPALMH U €0 UCIOJIb30BAHUE B OI[EHKE IKOJIOTHYECKOI 0€30IacHOCTH.
[TpaBusia 3KOJIOTMYECKU L€1€CO00pa3HOro TMOBEACHHUS B OBITY M TPYNOBOHM NEATENbHOCTH B ILENAX
COXPAaHEHHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEW NMPUPOAHON CPEIbl; ONACHOCTh BO3JEHCTBUS HA >KUBbBIE
OpraHU3Mbl ONPEEIEHHBIX BEUIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA PaCTBOPHI, UCIIOJIb3yeMblE B OBITOBOM U
IIPOU3BOJICTBEHHON JESATEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenosanne OK 02
cBoiicTB pacTBopoB |/1a00paTOpHBIE 3aHATHS OK 04
MK 11.1

JlaGopaTtopHnast pabota «[IpuroroBieHue pacTBOPOB».

[TpurotoBneHne pacTBOPOB 3aJaHHON (MacCOBOM, %) KOHIIEHTPAIIUU (C MPAKTUKO-OPUEHTHUPOBAHHBIMU
BOTIPOCAMH) U OTPEJIeNIEHIE CPEIbI BOIHBIX PACTBOPOB.

Pemenue 3a1au Ha MPUTOTOBIIEHUE PACTBOPOB

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COAepKAHUE TPUKJIIATHOTO MOIYJIs1)
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Paznea 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa 8 OK 01
OK 02

Xumust B ObiTy 1 |OCHOBHOE COEpKAHHE 8 OK 04
IIPOU3BOJCTBEHHON OK 07
NeSATEIbHOCTH Teopernyeckoe o0yuenue 2 K 11.1
Hestoseka Hosgelilme 1ocTHKEeHNsT XMMUYECKON HAyKU U XUMHUYECKOW TeXHOIoruu. Poiabs XxuMuu B obecrieueHuu

HKOJIOTUYECKOM, YHEPreTUIECKOM 1 MUIIeBOI 0€30MacHOCTH, pa3BUTUN MeaUIMHEL. [IpaBuia moucka u 5

aHauM3a XUMHYECKOM MHGOpMAlMM M3 pa3IM4YHbIX HCTOYHUKOB (HayyHas M y4deOHO-HayyHas

JTUTepaTypa, CpeacTBa MaccoBoii nH(popmanuu, cetb UHTEpHET)

IIpakTnyeckue 3aHATHSA

[Touck u aHamu3 KecOB O MPUMEHEHHMM XMMHYECKUX BEIIECTB U TEXHOJOIMH C ydeToMm Oynymien

npo(eCCHOHANBHOM ~ JIEATENbHOCTH IO  TE€MaM:  BaKHEHIIME  CTPOUTEIbHBIE  MaTEpUaIbl,

KOHCTPYKLMOHHBIE ~MaTe€pHallbl, KpacKW, CTEKJIO, KEpaMUKa, MaTepuanbl I DJIEKTPOHUKH,

HaHOMAaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKU DSHEPruu, OpPraHUYECKHEe M MHUHEpaibHbIE 6

y10OpeHus, JIeKapCTBEHHbBIE BEILIECTBA, OBITOBAs XUMHUSI.

3ammra: [IpencraBieHne pe3ynbTaToB pELICHHs KEHCOB B (opMe MUHHU-AOKIANA C Mpe3eHTaruei

IIpomexyTouHas aTTecTANMA MO AUCHUILVIMHE (I depeHIINPOBAHHBIN 3a4eT)

Bcero 72
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JAUCHUIIJINHBI
3.1. TpeGoBaHUSI K MUHUMAJIBLHOMY MAaTEePUATIbHO-TEXHHYECKOMY 00ecredeHuIo
Jns peanuzanuu MporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIINE
CreManbHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYECKOH J1TabopaTOpHH.

Oo6opynoBanue y4eOHOro KabumHera (HarJsIHble MOCOOMs): HAOOpPHI IIAPOCTEP>KHEBBIX
MOJIeJIed MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUICKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJ W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHble (prIbMbI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTsa o0yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMHU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C 3KPaHOM, MYJIbTHUMEIUNHAs JOCKA, yKa3Ka-TIPe3eHTEp Uit
Mpe3eHTalUM.

Oo0opynoBanue Jadopartopum U padovyux MecT JIa0OPATOPUM: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHBIC U MOKPOBHbIE CTEKJIA, MIAHIIETHI TS
KaleJIbHBIX peakiii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKH, PE3UHOBBIC
npoOKku, QoHapuku, HAOOpP PEaKTUBOB, CTEKISHHBIC MAJIOUKH, MITATUBBI ISl MPOOUPOK; MEpPHBIC
HUAJIUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKU JIeTUTENbHbIe muiuHapuaeckue (50-100 M), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJA,
NEKTPOIUIUTKH, JTA0OPATOPHBIC IITATUBBI, CIHUPTOBBIC TOPENKH, CIHHYKU, HMPUOODP VIS TOIYydSHHS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHOM TPYOKOI), AepKaTenu g MPOOUPOK, CKIISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XUMHUeckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaliMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BoasiHast OaHs (WJIM TEPMOCTAT), CTCKJISIHHBIC TAIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM UHIUKATOp; numeTku Ha 1, 10, 50 mu1 (mnu no3aropsl Ha 1, 5
u 10 mi), OropeTKu Juis TUTPOBaHUS, MeAUIMHCKHE mmpuibl Ha 100—150 mi1, nabopaTtopHble W/HUIH
aHaJIUTUYEeCKUE Bechl, pH-MeTphl, cymmiibHBIN 1IKad, U Ip. T1abopaTopHOe 000pYyI0BAHUE.

3.2. UndopmanuonHoe odecreyeHne peaau3almu NporpaMmbl

OcHoBHbIE MeYaTHbIE U3TAHUS

1. Audunorenosa, U. B. Xumus: ydeOHUK U TIPaAKTUKYM JUIsl CpeHEro MpodhecCHOHATBHOTO
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 kmaccel: 6a30BbIl ypoBeHb : yueOHUK / A. A. XKypun. — 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
JOCTyMa: JIJIsl aBTOPHU3UP. TIOJb30BaTENeH

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 mudpoBoit oopazosatenpHOM cpenbl CIIO PROFob6pazoBanme
: [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 ypoBeHs : yuedbnuk / O. C. ['abpuensn. — 9-
e m3a. — Mocksa : Ilpocsemenne, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Teker :
AIIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoii oopazoBarensHoii cpenbl CITIO PROFobpa3oBanue
: [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. Meroaundeckoe nmocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. [Ipo3noBa
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'ycesa, E. B. Xumus ansa CIIO: yue6HO-MeTonnyeckoe 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 oOpamienus: 14.10.2022). — Pexum goctyna: 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: >neKTpoHHO-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: aneKkTpoHHbIH // JlaHb:
JNeKTpoHHO-OnOMMoreynass cucreMa. — URL:  https://e.lanbook.com/book/118505  (mata
obparmenust: 14.10.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENEH.

9. buunos, JI. H. Xumus: yae6nuk mis 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. lO., Memepskosa E. B. Pemaem 3amaun 1mo XMMHH CaMOCTOSITENBHO!
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. mia cryd. npod. yue6. 3aBenennii /| O.C. ['abpuensH,
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. : U3natenbckuii 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-nonysipHblii POeKT «IeMEeHTHl 0OJbIIoi Haykn» ((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 Hay4HO-TIOMYJIIPHOTO XXypHajia «XUMUs U KU3HbY. XKypHan uznaércs ¢ 1965 r.

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

OTkpbITas 3JeKTpOHHAsE OMbIMoTeKa XuMuyeckoro noprana «Chemnet», coaepKuT 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
XUMHYECKHUX OJMMITHAJI C PEIICHUSMH, 33]]a4l BCTYITUTEIBHBIX IK3aMEHOB JJIsl a0UTYPUEHTOB.

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

WNudpopmanmonnsie Marepuaisl 00 onuMinanax: MOCKOBCKOW TopoJickoid, Becepoccuiickoi,
MenneneeBckoi, MexayHaponHou. [IpuBeneHbl 3agaud TEOPETHUECKMX U HKCIIEPUMEHTAIIBHBIX
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
OJIUMIIMA/IAM BCEX YPOBHEH — OT WIKOJBHBIX 10 MexaynapoaHoil. CalT COOEPKUT OTrPOMHOE
KOJIMYECTBO 3ajay, CrpyNIUPOBAaHHBIX KaK IO TeMaM, Tak U Mo onumnuajgam. Ilo Bcem 0CHOBHBIM
paszenaM XMMUHU IPUBEAEH TEOPETUUECKUN MaTepral U pa300paHbl PELICHUs TUITOBBIX 3a/1ay.

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

[Topran mo nHaHoTexHOonorusM. OCHOBHas Lenb — pa3BUTHE OOpa3oBaHHs B 00JacTH
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
aHIJIMICKOM SI3BIKE).

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

PycCcKOS3bIUHBIN CAlT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.

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

HexomMepueckuil  caiiT  onnaiiH-00pa3oBaHMs,  COAEPXKUT  MHOTO  MHTEPECHBIX
00pa30oBaTeNbHbIX KypCOB M BHJCOJEKUUH [UIsl IIKOJBHUKOB, CTYIEHTOB M YyuuTened. EcTb
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 XMMUU HA AHTJIUMCKOM S3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XMMHH: KJIACCHYECKHEe Y4YeOHUKH, CIPaBOYHUKU, HHIUKIONEINH, TOUCK
OpPraHMYECKUX Y HEOPraHMYECKHUX PEaKIMii, COCTaBIEHUE YPABHEHUN peaKuil.

15.  http://orgchemlab.com/

CaiiT, moCBAIEHHBIN MPaKTUYECKOH paboTe B 1abopaTopuun

DJIEKTPOHHO-0M0/IHOTEeYHasI CHCTeMA:

JlocTyn aBTOpU3MPOBAaHHBIX MOJIb30BaTeNeil uepe3 HTepHeT

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

OBC «DnektpoHHas 6ubIMoTeKa TexHu4YecKoro By3an, 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 PE3YJIbTATOB OCBOEHUS
OBIIIEOBPA30OBATEJIBHOM JJUCIUIIJINHBI

KoHTposib 1 olLleHKa pe3ynbTaToB OOy4YEHHUS! OCYLIECTBIISIETCS IPENOAABATEIEM B IIPOLIECCE
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00yJaromMMUCsT WHAUBHIYAIBHBIX 3aJaHUi, MPOEKTOB, HCCIEAOBaHUU. Pe3ymbTaThl 00ydeHUS
OTIPECIISAIOT, YTO OOydYaromuecs OJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JTUCHUTUIUHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCTIONIBE3YETCSI CHCTEMa OICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTamMu 00yueHust u chopmynupoBaHHbx ¢ yuerom OI'OC
COO (mpeamernsbie pe3ynbtarsl no aucuurune) u GI'OC CIIO.

THnbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust N
MeponpusiTHi
| OcHOBHOe coiep:KaHue
L Pa3nes 1. OcHOBBI Popmy:upoBath
0a30Bble IOHATHA U
CTPOEHMS BellecTBa
3aKOHBI XUMHH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIbI COSMHEHUN B |XUMUYECKUX JIEMEHTOB U
U IIPUPOJA XUMUYECKOU |COOTBETCTBUH CO IpUPOJIa XUMUYECKOM CBSI3U.
CBSI3H CTETIEHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKUX 3JIEMEHTOB, |XMUMHUYECKUX QOpMyT
WCXOJIS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCUHEHHIA
ANEKTPOOTPHULATEILHOCTU |(OKCHUIIOB, CYJIb(PUIOB, THAPUIOB
U T.1L.).
3. 3aiaHus Ha UCMOJIb30BaHHE
XUMHYECKON CUMBOIUKU U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUU JJISI
COCTaBJICHUS] XUMUYECKUX
(hopmyn IByXaTOMHBIX
COEeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTHUX HEOPTAHHMYECKUX
COEIMHEHM OTAEIBHBIX KJIacCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmauma J{.U. XUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX AEKTPOOTPHUIIATENILHOCTD U

I0JIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKHX 3JIEMEHTOB
.. Menneneena

CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX JJICMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOCHHEM H TTOJI0KCHHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
MeHneneeBay.

2. [IpakTryeckue 3aJaHus Ha
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U IEPUOJUYECKUM
MU3MEHEHUEM CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COCIUHEHUI B COOTBETCTBHH C
nosnoxxenueM Ilepuonnueckon
CUCTEME.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
XapaKTEePU3aLUI0 XUMHUECKUX
anemeHToB: «MeTamtnueckue /
HeMeTaIJIndecKue CBOMCTBA,
AJIEKTPOOTPULIATEILHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOECHHEM H IIOJIOKEHHUEM B
NEPUOANYECKOHN CHUCTEME
XUMUYECKHUX JIEMEHTOB

.. MenneneeBa

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX Peakuuid

KonTtpoabsHnas pa6ora
«CTpoeHne BenecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peaxkuuii

CocTaBnsTh peakuuu
COEIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC
peakuuu

1. 3agaun Ha cocTaBlieHUE
YPaBHEHUH PEAKLUN:

— COCIMHEHMS, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

— OKUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUN C
WCIIOIB30BAaHUEM METO/Ia
ANEKTPOHHOTO OanaHca.

2. 3aaun Ha pacyeT MacChl
BeIeCTBa WK 00BEMA

ra30B 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB; PACUETHI
Macchl (00BEMa, KoTJecTBa
BEILIECTBA) MTPOJIYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIECTB UMEET
npuMecu

2.2

DIIEKTPOIUTHYECKAS
JQUCCOLMALINA U MOHHBIN
oOmeH

CocTaBisiTh ypaBHEHUS
XUMHUYCCKUX pCaAKIINN
HMOHHOTO OOMEHa ¢
y4acTHuEM
HEOPraHMYECKUX BEIIECTB

1. 3amaHus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX ¥ MOHHBIX
pEeaKIUii C y4aCTUEM KHUCIIOT,
OCHOBaHUI U COJIeH,
YCTaHOBJICHUE U3MEHECHUS
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

KHCIIOTHOCTH CPEJIbI
2. JlJabopaTtopHas padota "Tumsr
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue u
CBOliCTBa
HEOpPraHu4ecKux
BelecTB

Konrtpoabnas padora
«CBOMCTBa HEOPraHUYECKHUX
BeLeCTB)»

3.1

OK 01
IIK 11.1

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEILICCTB

Knaccudunuposarsb
HEOPraHu4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTABJICHUE XUMHYECKOU
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEIECTBA 10 MEXIYHAPOIHON
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUECKOTO
3JIeMeHTa (COSTMHEHHUS ) B
MoJIeKyJie (cMecH).

3. I[IpakTrueckue 3aaHus 1Mo
KJ1accu(UKalui, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckre 3alanus Ha
OIIpEAEIEHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3M U TUIIA KPUCTAJUINYECKOU
pELIEeTKH

3.2

OK 01
OK 02
IIK 11.1

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

YcraHnaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMUYECKHUX CBOHMCTB
HEOPTaHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJTMYECKOM
pereTku

1. Tect «OcobenHocTr
XUMHUYECKUX CBONCTB OKCH/IOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C YYaCTHUEM MPOCTHIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI TIOTYyYESHHUS.
3. [IpakTHKO-OpHEHTUPOBAHHBIEC
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MeponpusTHil
TEOPETUUECKHE 3a/1aHus Ha
CBOICTBA U MOJTyuYEHHUE
HEOpPraHMYECKUX BEIIECTB
3.3 | OK 01 Wnentuduxamms Hccnenosath 1. IIpakTHKO-OPUEHTHPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKI[MU  |3aJaHUs M0 COCTABICHUIO
OK 04 |BewectB HEOPraHUYECKHX BEILECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UJCHTU(UKAITIH.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
cBoOiicTBA cBoiicTBa oprannveckux («CTpoeHue u cBoOlicTBa
OPraHu4eCKuX BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB

4.1 |OKO01 Knaccudukanus, Knaccudumnuponars 1. 3agaHus Ha COCTaBJICHUE
I[IK 11.1 |cTpoenue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WITH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXTyHApOIHOM
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTaBJICHUE
TMIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreiiieit GopmMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OKO01 CBolicTBa OpraHMYECKUX | Y CTAaHABIIMBATh 1. 3amaHus Ha cocTaBiIeHUE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPaBHEHUI XUMHUYECKUX peaKLUi
OK 04 XUMHUYECKHUX CBOMCTB C y4aCTHEM OPraHUYECKUX
K 11.1 OPraHUYECKHUX BELIECTB OT |BELIECTB HA OCHOBAHUU UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3a7aHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHHUS TAHHBIX PEaKklHi U
TCHETHYCCKOM CBSI3U
OpPraHUYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHEIC 33241 1O
YpaBHEHUSIM PEAKIIUN C yHaCTHUEM
OpPraHUYECKUX BEIECTB.

4. Jlaboparopnas paboTa
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MeponpUATHH
“IIpeBpareHust OpraHu4eCKUX
BEILIECTB IIPX HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHnuyeckux BEIIECTB, |KAUECTBEHHBIE PEAKIIUN  |3aJaHUs IO COCTABIICHHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
I[IK 11.1 |mpumMeHeHue B OBITOBOM |COSAMHEHUMN OTIEIBHBIX |OPraHMYECKHX BEIIECTB, B T.4.
Y IIPOU3BOICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JIeATEIbHOCTH YeJIOBEKa uaeHTU(UKAINY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpPoB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peaKui
XHMHYECKHX peaKkuunid
5 [OKO0l CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHbIC
OK 02 |peakuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TEOPETHUYECKUE 3aJaHus Ha
I[IK 11.1 |paBHOBecue pearupyromux BeIecTB U |aHaau3 PakTOpOB, BIUSAIONIMX HA
TEMIEPAaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKHUX PEAKINH peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHbBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHuuna Jle-
KOHIEHTpauuu Beulects, |lllaTenbe mig HaxoXkACHUS
peaKIu Cpebl U HaIpPaBJICHUS CMEILECHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIuu
CMEIIeHNE XUMUYECKOTO |1 aHau3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 321aHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpbI pacTBOpPOB.
K 11.1 2. IIpakTHKO-OpUEHTHPOBAHHBIE

pacdeTHbIC 3a/1aHUs Ha
JTUCTIEPCHBIE CHCTEMBI,
WCIOJIb3yeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JEATEIHHOCTH
YyeJIoOBeKa

28




0€30I1aCHOCTH

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tuner OueHOqub X
MeponpusTHil
6.2 | OK 01 Hccnenoanue cBoiictB |MccnenoBarsh Gpu3nko- JlaboparopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK 11.1 HUCTHUHHBIX PacTBOPOB
Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lePKaHUe (COoIepKAHUE MPUKIATHOTO MOTYJIs1)
7 Paszgea 7. OuenuBarth nocjaeaAcTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY M OBITOBOM U Oynyuiei npodgeccuoHaNbHOM
NMPON3BOACTBEHHOI NPOM3BOACTBEHHOM AesiTeJIbHOCTH)
AesiTeJIbHOCTH HAesITeJIbHOCTH YeJIoBeKa
4eJI0BeKa ¢ MO3ULMH
JIKOJIOTHYECKOI
0€e301acHOCTH
OK 01 XuMmus B ObITY U OnenuBats nociencteus |Keiic (¢ yuetom Oynymieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccnoHaIbHON
OK 04 JIESITEIbHOCTH Y€JIOBEKA |IIPOU3BOJICTBEHHOU JEATETLHOCTH )
OK 07 NEeSATEeILHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
[IK 11.1 no3unui dxonoruueckoi |1. [Morennenue kiumara u

BBICBOOOK/ICHHE ra30BbIX
THIPATOB CO JIHA OKEaHa.

2. Bynymime matepuansl 171 aBHa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBble MaTepuasl 1is
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacCTUTENBHBIX MPENnapaToB

4.2 DoHJ OLIEHOYHBIX CpeaCTB 1Jisl MPOBEACHUA HpOMe)KyTOqHOﬁ aTrrecranmumn oﬁyqalomnxca

10 JMCHHUITHHE «XHMHUD)
4.2.1. Cucrema OIICHHBaHUS PE3yIbTATOB BBHITIOJHEHUS 33JaHUI
OueHuBaHue pe3yabTaTOB BBIOJIHEHUS 3a/laHUN TPOMEXYTOUYHOM aTTeCTalluu OCYLIECTBIIETCS Ha
OCHOBE CJIEYIOIINX IPUHIUIIOB!

® JIOCTOBEPHOCTH OILIEHKH — OILIEHUBAETCs YpPOBEHb C(POPMHUPOBAHHOCTH 3HAHUH, yMEHUH,
NPaKTUYECKOTO OIbITa, OOIMX M NPOPECCHOHATBHBIX KOMIIETEHIUH, MPOAEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

® aJEKBATHOCTH OLIEHKU — OLIEHKA BBINIOJHEHUS 3aJaHUM JT0JIKHA IIPOBOJIUTHCS B OTHOIIEHUN
Te€X KOMIIETEHIINH, KOTOpble HEOOXOAUMBI JUIsl 3(()EKTUBHOTO BBIMOJIHEHMS 3a/laHUs; HAJEKHOCTU
OLIGHKM — CHUCTEMa OILIEHUBAHMs BBITIOJIHEHUS 3a/JaHUil JIOJKHAa 001ajaTh BBICOKOM CTENEeHbIO
YCTOMYMBOCTU TIPU HEOJHOKPATHBIX OIEHKaX YpPOBHS CQHOPMUPOBAHHOCTH 3HAHWUW, YMEHUH,
NPaKTUYECKOT0 OMBITA, OOIIMX U MPO(PECCHOHATBHBIX KOMIIETEHINH 00yJyaromuxcs;

® KOMIUIEKCHOCTH OLIEHKH — CUCTeMa OLICHMBAHMSI BHITIOJHEHUS 3aJlaHUM JTOJIKHA MO3BOJIAThH
MHTETPaTUBHO OLIEHUBATh 00IKE U MPOPECCHOHAIbHBIE KOMIIETEHLIMN 00y4YaloIXcs;

e OOBEKTUBHOCTH OIICHKM — OLI€HKA BBIOJHEHHS KOHKYPCHBIX 3aJlaHHi JOJDKHA OBITH
HE3aBUCHUMOH 0T 0ocCOOeHHOCTEH  MpO(eCCHOHANBPHOW  OpPHEHTAllMd WM HPEANOYTEHHH
Ipenoaasareiei, OCyIECTBISIOINX KOHTPOJIb WIHA aTTECTALHNIO.

[Ipy BBINOJHEHUM MpOLENYpP OLEHKM 3aJaHUM HCIHOJB3YIOTCS CIEAYIOIUE OCHOBHBIE
METOJBI:
® METOJ pacyeTa NepBUYHBIX OAJUIOB;
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¢ MCTOJ pacucTa CBOAHBIX 0asIoB.

Pe3ynbTaThl BHIOTHEHUS 33JJaHUN OLIEHUBAIOTCS B COOTBETCTBHH C pa3pab0OTaHHBIMU KPUTEPUIMU
olLleHKHU. Vcronb3yercs naTuOaibHas MIKala JUlsl OLlEHUBAHUS Pe3yJbTaTOB O0YUYEeHHUS.
[lepeBon nATHOANIHLHON MIKAJIBI YY€Ta PE3yJIbTATOB B MATHOALIHHYIO OLEHOYHYIO IIKATY:

Orenka

KonuuecTBo 6amioB, HAOpaHHBIX 3a
BBIMTOJHEHUE TEOPETHUECKOTO U
MPaKTUYECKOTo 3aJ[aHusl, CPSIHUN OaILT 1o
UTOTaM aTTEeCTALUH

O1ueHKa 5 «OTIIMYHOY 19-20
OrneHka 4 «XOpoIo 15-18
OrneHKa 3 «yJTOBJIETBOPUTEILHOY 11-14

OneHka 2 «HEyAOBIETBOPUTEIBHOY

10 u meubie 10

4.2.2 Tloka3aTeJu U KPUTEPUH OLEHUBAHUS KOMIEeTeH Ui
[Toka3zarenu u KpUTEpPUU OLIEHUBAHUS KOMIIETEHIIMHA OTpa)keHbl B KOMILJIEKTE KOHTPOJIbHO-
onieHouHbIX cpencTB (IIpunoxkenue 1) u xpaHarcs B IpeIMETHO-LUKIOBOW KOMUCCUU
4.2.3 KoHTPOJIbHBbIE H TECTOBbIE 3aJAHUS
[lepeyeHbp BOMPOCOB, KOHTPOJIGHBIE W TECTOBBIC 3alaHUs, HEOOXOAMMBIC IS OLEHKU
pe3yibTaToB OOY4YeHMs XapaKTepU3yoUMX (OpMUpOBAaHME KOMIIETCHIMH Ipe/CTaBICHbI
KOMIUIEKTE KOHTPOJIbHO-0IEHOUHBbIX cpeacTB ([Ipunokenne 1) u XxpaHATCcs B NpeaMETHO-IIMKIOBOM

KOMHCCHU.

4.2.4 MeToanuyeckue MaTepUaJIbl

MeToaudeckie MaTepralibl, OMPEISIISIONIIE MPOICTyPhl OIIECHUBAHUS PE3yIbTATOB O0yUCHUS
XapaKTEPU3YIOIIUX (POPMHUPOBAHUE KOMIICTCHIIMN MPEICTABICHBI B METOJMYECKUX PEKOMEHIALUIX
MO BBITIOJIHEHHIO MpakTudeckux padot (IIpunoxkenue 2) u nabopatopubix padot ([Ipunoxkenue 3)

XPAHATCA B HpeI[MeTHO'HHKHOBOﬁ KOMHUCCHH.

B
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