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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O IIPEAMETA «XUMMUS»

1.1.MecTto mpenMera B CTPYKTYpe OCHOBHOI NpogeccHOHAIBLHOI 00pa3oBaTe/bHOI

AUCHMILINHBI
PaGouas mporpamma o0iieo0pa3oBaTensHOro npeameTa «XuMus» paspadoTaHa Ha OCHOBAHUU
tpeboBanuit ®I'OC CIIO 43.01.09 «IloBap, xougutep», ®I'OC COO u O®OOIl COO nnsa
peanmm3arnuu oopazoBarenbHON iporpammsel 43.01.09 «IToBap, kKoHAUTEP.

Y4eOHblii mpenqMeTr «XUMHS» BXOTUT B 00IIE0Opa30BAaTENbHBIN UK, TOJ ITUKI
o0s3aTenbHbIe YueOHbIC TPEIMETHI

1.2.llenu ¥ n1aHUpyeMble pe3yJIbTAaThl OCBOEHHS MpeAMeTa
1.2.1. Heau u 3a7a4yu nNpeaMera

B mpakTuke npernogaBaHusi XMMUU KaK HA YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUS TaK U
Ha YpPOBHE CpeaHero oO0mero o0pa3oBaHus, TpPU ONPEACICHUH  COAEpKaTEIbHON
XapaKTepUCTUKU LeNiel M3y4YeHHs IMpeJAMeTa HampaBlICHHUEM IEePBOCTENIEHHOW 3HAYUMOCTHU
TPaIULMOHHO Mpu3HAETcsl (GOPMUPOBAHHWE OCHOB XUMHUYECKOW HaykKM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATeIbHOCTH YEIOBEKa M KaK OJIHOTO W3
KOMITOHEHTOB MUPOBOM KYJIbTYPBI.
C meToMuYecKo TOYKU 3PEHHsS] TAKOW MOJXOJ K ONPECICHUIO LieJield U3yYeHUsl JUCUUILINHBI
SBJISIETCS BIIOJIHE ONPaBIaHHbBIM.

CoriacHO TaHHOW TOYKE 3PEHUS TJABHBIMU IEJISIMH M3yUEHHUs MpeaMera «XuMHus» Ha
YPOBHE CpeaHero 0011ero oopazoBaHus Ha 0a30BOM YPOBHE SIBIISTFOTCSI:

e (QopmMupoBaHHE CHCTEMBl XUMUYCCKUX 3HAHMNA KaK BaKHEUIICH COCTABIISFOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, B OCHOBE KOTOPOW JIekKaT KIIIOUEBBIC
MOHSTHS, PyHIAMEHTAbHBIC 3aKOHBl U TEOPUHU XUMHUH, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHE U MOHMMAHUE CYIIIHOCTH JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO
XapakTepa, O3HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHS U CTAHOBJICHHSI;

e (QopmupoBaHHME W pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOAAaX IO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIui, HEOOXOMMMBIX IS TPUOOPETCHHS] yMEHUI
OPUEHTHUPOBATHCS B MUPE BEIECTB M XUMHUYECKUX SIBICHUN, UMEIOIINX MECTO B
MPUPOJE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

® pa3BUTHEC YMEHHHA U CHOCOOOB JESTEILHOCTH, CBS3aHHBIX C HAOIIOICHUEM
U OODBSICHEHHMEM XHMMHUYECKOTO OSKCIIEPUMEHTa, COOIIOICHHEM  TpPaBUI
0e30macHOTO 00paIIeHUs C BEIICCTBAMMU.

Hapsiny ¢ aTum conepxkaTenbHasi XapaKTepUCTHKA IIeJIel 1 3a/1ay U3y4eHHs TIpeMeTa B
nporpamme o XUMUHU yTOYHEHA u CKOpPPEKTHUpOBaHa
B COOTBETCTBHH C HOBBIMH MPUOPUTETAMH B CUCTEME 00IIero cpeanero odpazoBanus. Ceromns
B TMpEnoJlaBaHUd XUMHUU B OOJbIIEH cTenmeHu OTAaéTcd NPEANoYTeHHE MPaKTHUYECKOM
KOMIIOHEHTE COJepKaHusi OOYy4YeHMs, OpPUEHTHUPOBAHHOW Ha MOJArOTOBKY OOydaroluxcs,
BJIJICIONIETO HE HAOOPOM 3HAHUMU, a (PYHKIIMOHAILHONW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU AKTUBHOT'O MOJYYEHHUS 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU JJIsSl PELCHUs
MPaKTUYECKUX 3a/1au.

B oTOlf cBA3M mpu  u3ydeHHH O00IIe00pazoBaTENbHOrO mpeameTra  «XUMHUS»
JTOMHUHUPYIOIIEE 3HAUCHNE MPUOOPETAIOT TaKUE IIENIH U 3aa49H, KaK:



e ajanTanus OOy4aroIIMXCA K YCJIOBUSM JHHAMUYHO pPa3BUBAIONIETOCS MHpa,
dbopMHpOBaHHE  MHTEJUICKTYaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOW K
camMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY TPUHITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CHTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHHUEM;

e (dopMupoBaHHEe y 00YJAIOUIMXCS KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETCHIINN),
UMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHE IS PA3IUYHBIX BHUJOB JAEATEIbHOCTU:
penieHus mpoosieM, MOMCKa, aHaM3a U 00paboTKu MH(OpMaIUy, HEOOXOIUMBIX
JUIST TIPUOOPETEHHST OIBITA JCSITEIBHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B
MO3HAHWU XHMUH, a TAK)Ke JJIS1 OIICHKH C TTO3UIIHIA SKOJIOTUIECKON Oe30MacHOCTH
XapakTepa BIMSHUS BELIECTB U XMMUYECKHX MPOIECCOB HA OPraHU3M YeJOBeKa U
IPUPOIHYIO Cpeay;

e Dpa3BUTHE I[IO3HABATEIBHBIX HWHTEPECOB, HMHTEIJICKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00y4aromuXxcs: CIOCOOHOCTH CaMOCTOSTENIbHO NpUOOpeTaTh
HOBBIC 3HAHUS TI0 XHMHUH B COOTBETCTBUU C YKM3HCHHBIMU TOTPEOHOCTSIMH,
UCTIOJB30BaTh COBPEMEHHBIE HWH(OPMAIMOHHBIC TEXHOJOTHH [UIS IOWCKA W
aHanmm3a y4eOHOW ¥ HAy4yHO-TIOMYJSIpHOH  HMHGOpMAIMM  XUMHYECKOTO
COJICPKAHMUS;

e (dopMupoBaHHE U pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBILIUIEHUs, HAOJIOATEIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE
0c00EHHO HEOOXOAMMBI, B YAaCTHOCTH, IPH IUIAHUPOBAaHWU U TPOBEICHUHU
XUMHYECKOTO IKCTIEPUMEHTA;

e BOCIHTaHHE Yy  OOy4armomuxcs  YOeXKIEHHOCTH B  T'yMaHUCTHYECKOU
HAIPABICHHOCTH XUMHH, €€ BaXXHOH pOJIM B PEIICHUH TIIOOATBHBIX HpoOIeM
PaIMOHATBFHOTO MTPUPOIOIIONB30BAHMS, MTOTIOTHEHHS SHEPTETUYECKUX PECYPCOB U
COXpaHCHHS TPUPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOJMMOCTH OEpeHOTO
OTHOUIICHUSI K TMPHPOJIE U CBOEMY 3JIOPOBBIO, a TaKXKe NMPUOOPETEHHS OIbITA
WCTIOJIB30BaHUS TIOJIyUYEHHBIX 3HAHUHA IS TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYallUsX, CBA3AHHBIX C XUMUYECKIMU SBICHUSMHU.

Ilenu u 3agaum M3ydeHUs O0OIIE0OPa30BAaTENBLHOIO NpeaMeTa «XHUMHUS» MOTYUYHIN
MOJIPOOHYI0O METOIMYECKYIO0 MHTepHpeTanuio B paszaene «Ilnanupyemble pe3yabTaTbl OCBOCHUS
MporpamMMbl TI0 XHUMHW», Oarojapss 4yemy OOecIied4eHO YETKOE TPEICTaBICHHUE O TOM, KaKHe
3HAHUS ¥ YMEHUS HMEIOT IPSMOE OTHOIICHHE K Peai3allii KOHKPETHOMN IIeITH.

B yueOGHOM mu1aHe cpenHero obuiero oopazoBaHus NpeamMeT «XuMHus» 0a30BOro ypOBHS
BXOJUT B  COCTaB  IpeIMeTHOM  obOmactu  «EcTeCTBEHHO-HAayuHblEe  IPEIMETBHD).



1.2.2.1lnanupyembie pe3yJbTAaThl OCBOeHHS 0011e00pa3oBaTeabHOro npeamera B coorsercTBuu ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Koa n IlnanupyemMsble pe3y/ibTaThl OCBOCHHS MpeIMeTa

HanMeHOBaHHe

opmupyembIX O6mmue IIpeamMeTHbIE
KOMIIeTeH Ml

OK 01. JIP 01.B yacTu TPy10BOT0 BOCIIMTAHMS: BIIaJIETh CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:

Bri6upats crioco0sl
penieHus 3a1a4d
po¢eCCHOHATTEHOM
JEATEIbHOCTH
NPUMEHUTEIHHO K
Pa3NUYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIYy, OCO3HAHHE IIEHHOCTH
MacTepCcTBa, TPYI0IIO0wHE;
- TOTOBHOCTH K

aKTUBHOM  JIESITEIHLHOCTH

TEXHOJOTMUECKOM u COIIMaIbHOM
HAMPAaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
HHaHHpOBaTI) N CaMOCTOATCIBbHO BBIIIOJHATH

TaKyl0 JCATCIIbHOCTD,

- HHTEpec K pa3IMYHBIM chepam
npodecCHOHANIBHON ~ NIeSTETbHOCTH,  YMEHHE
coBeplIaTh  OCO3HAaHHBIM  BBIOOp  Oyaymueit
npodeccu M peann3oBBIBATH COOCTBEHHBIE

KU3HEHHbIE [IUIaHBI;
- TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHHUIO U
caM000pa30BaHMIO HA IPOTSHKEHUH BCEH KU3HM;
MP 01. OBaanenne yHMBepCaJIbLHBIMH
Y4eOHBIMHU M03HABATEIbHBIMH A€ CTBUSIMU:
a) 0a3oBble JIOrHYecKHe JeiCTBUS:

- CaMOCTOSITEIbHO (hopmyaHpOBaTH u
aKTyaJIn3upoBaTh MpoOJieMy, pPaccMaTpHUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIH MpPHU3HAK WM
OCHOBaHUs Uil CPaBHEHMs, KJIACCU(DUKALUN U
000011IeHNS;

- OIpeneNnaTb LEIH JNeATeNbHOCTH, 3aaaBaTh

napaMeTpbl U KPUTCPUHN UX TOCTHIKCHUA

—IIP 01. ITP 02. ocHoBomoOJararmoIMe MOHATUS (XUMHUYCCKUN DJIEMEHT, aToM,
ANIEKTPOHHAS 000JI0YKa aToma, S-, P-, d-3JEeKTpOHHBIE OpOHMTAIM aTOMOB, HOH,
MOJIEKYJla, BaJICHTHOCTb, 3JIEKTPOOTPULATEIFHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi CBA3b, MOJb, MOJIIpHAs Macca, MOJIIPHBIM 00BEM, YriaepoIdHbIN
CKeseT,  (DyHKIMOHaJbHAs  TIpynma,  pajuKkal, H30MEpHs,  H30MEpHI,
TOMOJIOTHYECKHUH Psil, TOMOJIOTH, YIJIEBOIOPOIbI, KUCIOPOI- U a30TCOAEPIKaIINe
COEIMHEHHs, OMOJIOTMYECKH AaKTHBHBIE BeIlecTBa (YTJEBOIBI, >KUPHI, OEJKH),
MOHOMED, TOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYNSpPHBIE COEIMHEHUS,
KpUCTAJUIMYECKasl pelIeTKa, THUIbl XUMHYECKHX peakuuil (OKHUCIUTENbHO -
BOCCTaHOBHTENbHBIC, HK30- W HJHAOTEPMHUYECKUE, PEaKIUH HOHHOTO OOMeHa),
pacTBOp, DJEKTPOJIUTHI, HEIIEKTPOJUTHI, 3JIEKTPOIUTHYECKAs AUCCOLMAINS,
OKHCJIMTENIb, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW pEaKIHUH, XUMHYECKOE
paBHOBEcHE), TEOPHH M 3aKOHBI (TEOPHUS XMMHYECKOTO CTPOEHHS OPraHWYECKUX
BemectB  A.M. byTinepoBa, Teopusi 3IEKTPOJUTHUECKOU
3akoH J[.MI. Menneneena,

3aKOHOMCEPHOCTH, CHUMBOJIHNYCCKHUN SI3BIK XUMMHH, q)aKTOJIOI‘I/IT-IeCKI/Ie CBCACHHUA O

JMCCOLMAIINH,

MIEPUOTNTICCKUT 3aKOH COXpaHEHHWS MacChl),
CBOMCTBaX, COCTaBe, IMOJYICHHH ¥ O€301aCHOM HCIIOJB30BAHUH BAKHEHUIITUX

HEOPraHWYEeCKUX W OpPraHUYECKHX BEHIECTB B OBITY M MPaKTHYECKOH
JIeATENbHOCTU YEJIOBEKA,

—IIP 03. ymeTh BBISABISATH XapaKTepHble MPU3HAKW W B3aUMOCBA3b H3yYEHHBIX
MOHATUH, NPUMEHATH COOTBETCTBYIOILME IMOHSATUS IPH ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX M OpPraHUYEeCKUX BEIIECTB M HX [PEBPALICHU;
BBISBIIAITh B3aMMOCBSA3b XMMUYECKUX 3HAHUHM C IOHATHAMM U NPEICTaBICHUAMU
JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

—IIP 04. yMmerp wuCHONB30BaTh HAUMEHOBAHUS XMMHUYECKHUX COEIMHEHH




- BbIABJIITH 3aKOHOMEPHOCTHU U IMPOTHUBOPCUUA B
paccMaTpuBaACMBIX ABJICHUAX,

- BHOCHTD KOPPCKTHUBLL B ACATCIbHOCTD,
OIICHMUBATL COOTBETCTBHUC PC3YyJbTATOB MLCIIIM,
OICHUBATb PHUCKHU HOCJ'Ie,I[CTBPIfI JACATCIIBHOCTH,

- pas3sBUBaTb MBIIIJICHUEC

pelIeHu! JKU3HEHHBIX MPOOIeM;

KpeaTHBHOE pH

0) 0a3oBbIe HcCIeI0BATENIbCKHE AEHCTBUM:
- BJIAJICTh HABBIKAMU y4€OHO-HCCIIEA0BATEIHCKOM

nu HpOGKTHOﬁ JACATCIIBHOCTH, HaBbBIKAMH
paspelieHus npooeM;
- CIIOCOOHOCTH u TOTOBHOCTD K

CaMOCTOSITETbHOMY TIOMCKY METOAOB PELICHUS
NPaKTUYECKUX 3a/ad, NPUMEHEHHIO Pa3IUYHBIX
METOAOB IT03HAHNUS;

- OBJIQZICHHE BHUAAMH  [JEATEJBHOCTH IO
MOJTyYEHUIO HOBOTO 3HAHUS, €Tr0 WHTEPIPETAIINY,
MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3TUIHBIX
y4eOHBIX CUTyalMsIX, B TOM YHCJe IpU CO3AaHUN
YUeOHBIX B COUUATILHBIX IPOCKTOB;

- (opMHpOBaHHE HAyYHOTO THIA MBIIUICHUS,
BJIa/ICHUE HAYYHON TEPMUHOJIOTHEN, KITFOYEBBIMU
MOHATHAMHU U METO/IaMH;

- craBuTb H (OPMYIHPOBaTH COOCTBCHHBIC
3ajayd B O00pa3oBaTENbHON JESTEIBHOCTH U
KHU3HEHHBIX CUTYallUsX;

- BBUIBIIATH IIPUYMHHO-CIICACTBEHHbIE CBS3H U
aKTyaJU3UpOBaTh 3a/lady, BBIIBUraTh THIIOTE3Y
ee  pelIeHHsd, HaxXOAUTh apTyMEHTHl  JJIs
JIOKa3aTeNbCTBA CBOMX YTBEp)KIEHUI, 3a1aBarh
MapaMeTpbl U KpUTEPUU PELICHUS;

- AHAJIM3UPOBATH IMOJYUYCHHLIC B XOAC PCHICHUA

MEXKIYHAPOJAHOTO COI03a TEOPETUYECKOW M MPUKIAAHOW XUMUU U TPUBHUAJIbHbBIE
HA3BaHUS BAXHEHUIIUX BEMISCTB (ITUIICH, ¢enom,
(dopManbaeru, yKCycHas KHCJIOTA, TJMIMH, YTapHBIA Ta3, YTIIEKUCHBIN Tas,

AlETUWICH, TJIULEPUH,
aMMHaK, TallleHas W3BEeCTh, HeralieHas W3BECTh, NHThEBas COJla M JPYTHX),
COCTaBJISAITh (POPMYIBI HEOPTAaHWMYECKUX W OPTaHWYECKHX BEIIECTB, YpaBHEHHS
XAMWYECKUX peakluid, OOBSICHATH WX CMBICT; IOATBEPKIATh XapaKTepHBIC
XUMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMH OKCIEPUMEHTaMH U
3alUCSAMU YPAaBHEHUN XMMUYECKUX PEaKIUii;

—IIP 05. yMeTb ycTaHaBIMBaTh MPUHAAJIKHOCTh U3yUYEHHBIX HEOPTAHUYECKUX U
OpPraHMYECKHX BEILECTB K OINpPEJEICHHBIM KJlaccaM M TPYyIIaM COEIWHEHU,
XapaKTepnu3oBaTb HUX COCTaB H Ba)KHEHIIINE CBOﬁCTBa; OIpeACIATL BUIBI
XUMHMYECKUX CBsi3el (KOBaJECHTHAs, NOHHAs, METAIJIMUECKas, BOJOPOJIHAS), THUIIBI
KPUCTAJUIMICCKUX PEUICTOK BEIIECTB; KIAaCCH(PUIMPOBATh XUMUYECKUE PEAKIIHUM;
— copMHpOBaTh IpPEACTABICHHUSI: O MarepUaIbHOM EJWHCTBE MHpa,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTU SIBICHUN MPUPOJIBI; O MECTe U 3HAYCHUU
XUMUHN B CUCTEMC CCTCCTBCHHLIX HAYK U €€ POJIKM B 06CCH6‘16HI/II/I YCTOﬁHHBOFO
Pa3BUTHUS YEIOBEUECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHUECKOM, YHEPTETUIECKON U
MUIIEBON OE30IIaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/JaHMHA HOBBIX MaTepHAIIOB,
HOBBIX HCTOYHHKOB SHEPIuu, B obecrnieueHUN palMOHAIBHOT O
MIPUPOJIOTIONB30BAHNSA, B (POPMHUPOBAHUN MHUPOBO33PEHHUS M OOIIEH KYIbTYpHI
YelIoBeKa, a TaKXe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M TIPUPOJTHOM CpeEIE;

—  BIIAAETh  CHCTEMOHM  XHUMHYECKMX  3HAHHUMH,

KoTOopas BKJIFO4AcCT:

OCHOBOIIOJIATAIONTUE TTOHATHS (IOMOJHHUTEIFHO K CHCTEME IMOHATHH 0a30BOTO

YpOBHS)
- M30TOMBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMma, THOpHIu3auus

aTOMHBIX opOuTaneii, xumuueckas cBs3b ("O " u "", KpaTHbIE CBSI3M), MOJISIPHAs

CTPYKTypHast tdhopmyna, (cTpykTypHas,
reoMerpuyeckas (LMUC-TPAHCH30MEpUs), THIBI XUMHYECKHX peakuui (romo- u
reTeporeHHsle, 00paTuMble U HeoOpaTUMbIE), PaCTBOPHI (UCTHHHBIC, IUCTIEPCHBIE

KOHICHTpalus, HU30MCpuUs

CHUCTEMBI), KPUCTAUIOTUAPATHI, CTENEHb IWCCOUWAINH, JJIEKTPOIN3, KPEKHUHT,
puGOpPMUHT); TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKUE 3HAHMUS,




3aa4ur pe3yJibTaThbl, KPUTUYCCKU OLCHUBATHL HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh W3MEHCHHC B
HOBBIX YCJIOBUSIX;

- J1aBaTh OICHKY HOBBIM CHTYAIHSIM, OIICHUBAThH
NpUOOPETCHHBIN OMBIT;

- pa3pabaTeIBaTh IUIAH PEMICHUS MPOOJIEMBI C
YYETOM aHalli3a WUMCIONIUXCS MATePHATBHBIX U
HEMATEPUAIBHBIX PECYPCOB;

- OCYUICCTBJISATH IICJICHANPABJICHHBIH MOUCK
nepeHoca CpeacTB U CHOCOOOB JEHWCTBHS B
po(heCCHOHANBHYIO CPEay;

- YMETb MIEPEHOCHUTH 3HAHUS B [IO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MIPEIMETHBIX 00JIacTei;
HOBBIC

- BBIIBHraTh HJIEH,

OPUTHHAJIBHBIC IMMOAXOAbI U PECHICHUA,

TpemiaraTh

- CTaBHTHh MPOOJIEMBI W 3a/Ja4H, JOITyCKAOIINe
aTbTePHATUBHEIC PEIICHUS;

JIC)Kae B OCHOBC IMOHMMAHHWA NPUYUHHOCTH U CUCTCMHOCTU XHUMHUYCCKUX
SIBJICHUM, COBPEMEHHBIC NPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HA ATOMHOM,
MOJICKYJISIPHOM M HAJMOJICKYJISIPHOM YPOBHSX; IPEJCTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOIMHAMUYECKUX H KUHETHIECKHX 3aKOHOMEPHOCTSIX
WX TIPOTEKaHWs, O XHMHYECKOM paBHOBECHUHW, JUCIEPCHBIX CHCTEMax,
(hakTOIIOTHYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, MOJYYCHHH W Oe30MacHOM
WCTIOJIh30BAHUY BaXHEWIITNX HEOPTAHWYECKHX W OPTAaHUYECKHUX BEIIECTB B OBITY
u HpaKTquCKOﬁ JACATCIBPHOCTH YCJIOBCKA, O6IIII/IX Hay4YHBIX MTPHUHIUIIAX
XUMUYECKOTO TPOM3BOJACTBA (HA MpPUMEpEe IMPOU3BOJICTBA CEPHOM KHCIOTHI,
aMMuaKa, MeTaHoJa, nepepaboTku HeTH);

— IIP 07. yMeTs IpOBOANTH PacUeThl 0 XUMHUIECKUM (HopMyJiaM B YpaBHECHHUSIM
XMMHUYECKUX PeakiHii ¢ MCIOIb30BaHWEM (PU3NUECKUX BEIHMUYUH (MAcChl, 00bemMa
ra3oB, KOJIMYECTBA BEIECTBA), XapaKTCPU3YIOMUX BEINECTBA C KOJIMYECTBEHHOM
CTOPOHBI: PacyeThl 10 HAXOXKJICHUID XUMHUYECKON (DOPMYIIbI BEIIECTBA; PACUETHI
Maccel (0ObeMa, KOJHMYEeCTBa BEIIECTBA) MPOIYKTAa PEAKIMH, €CIH OJHO W3
WCXOJHBIX BEIECTB JaHO B BHUJE PacCTBOpa C ONPEIEIEHHOW MAacCOBOW JoJeit
PaCTBOPEHHOTO BEIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); PacdeTh
MaccoBOH MM 00BEMHOU JTOJM BBIXOJIA MPOIYKTa PEAKIUH; PACUEThl TEIIOBOTO
s dexra peakiuii, 00bEeMHBIX OTHOIICHUH T'a30B;

— YMETh BBISBJISTH XapaKTepHbIE MPU3HAKN U B3aUMOCBSI3b U3yUeHHBIX MOHATHH,
MPUMEHSATh COOTBETCTBYIOIINE IOHATHA TPHU OINHCAHWHM CTPOCHHS M CBOICTB
HCOPraHWYCCKUX MW OPraHNYCCKUX BCIICCTB U HX HpeBpameHHﬁ; BBISIBJISATH
B3aMMOCBSI3b XMMHWYECKUX 3HAHUU C TMOHITHIMU U MMpeACTAaBJICHUAMN OPYTUX
MPEeIMETOB JUis 00Jiee OCO3HAHHOTO TOHUMAHUS W OOBSICHEHHUS CYIIHOCTH
MaTepUaIbHOTO €IMHCTBAa MHPA; UCHOJIb30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS
JUist OOBSICHEHUSI Y TIPOTHO3UPOBAHHUS SBJICHUN, HMEIONIUX €CTECTBEHHOHAYUYHYIO
MIPHUPOTY;

—YMETb HCII0JIB30BAaTh HauMMCHOBAaHU L XUMHUYCCKHUX COGI[I/IHCHI/II\/'I

MCKAYHAPOAHOI'0 CORO3a TCOpeTI/I‘{eCKOﬁ nu HpHKJ’IaZ[HOﬁ XAMUHU U TPUBUAJIBHBIC
Ha3BaHUA BCHICCTB, OTHOCAIIUXCA K HU3YUYCHHBIM KJaCCaM OPraHUYCCKUX U
HEOPraHu4€CKUX COC,I[I/IHCHI/Ifl; HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIs

cocraBieHds GOpMyJ HEOPTaHNUECKHUX BEIIECTB, MOJIEKYISIPHBIX M CTPYKTYPHBIX




(pa3BepHYTHIX, COKPAILEHHBIX M CKEJIETHBIX) (OpPMYN OpraHMYECKHX BELIECTB;
COCTaBJISITh YpPaBHEHHMSI XMMUYECKHMX pEakIUil M pacKpblBaTb HMX CYIIHOCTb:
OKHUCIINTENIEHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  MOCPEACTBOM  COCTaBJIECHHSA
9JIEKTPOHHOro OajaHca OSTHX PpEeakUWid; peakuuid HOHHOro OOMEHa IIyTeM
COCTaBJIE€HHA WX TOJHBIX W COKpAllCHHBIX HWOHHBIX YPaBHEHHW; pPEAKIMH
THIIPONN3a, PeaKUi KOMIUIEKCOO0pa3oBaHus (Ha MpUMepe THAPOKCOKOMILIEKCOB
IMHKa ¥ aJIOMHMHUS); MHOATBEP)KIATh XapaKTEpPHble XHMHUYECKHE CBOWCTBa
BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH W 3alUCSIMH  ypaBHEHHM
XUMHUYECKUX PEaKLUi;

— yMeTh KJIACCHU()MIMPOBATh HEOPraHWYECKHE M OPraHWYEeCKHE BEIECTBA H
XMMHYECKHE PEeaKIui, CaMOCTOSTeIbHO BBHIOMpATh OCHOBAHUSA U KPUTEPHH IS
KJIacCU(PUKALUU U3yYaeMbIX XMMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTAaB M
BaYKHEWIIINE CBOMCTBA BEILECTB, NMPUHAUIEKAIIMX K ONPEIEICHHBIM KiaccaM H
rpynmnaM COEJUHEHHH (MpOoCThle BELIECTBa, OKCHIBL, THUAPOKCHIBI, COJIH;
YIJI€BOAOPONBI, TPOCTbIE AQUPBI, CHOHUPTHI, (EHONBI, aJIbJICTUAbI, KETOHHI,
KapOOHOBBIE ~ KHCJIOTBI, CJOXHBIE€ OS(QUPHL, JKUPBI, YIJIEBOABL, AMUHBI,
AMHHOKHCIIOTHI, O€JIKH); IPUMEHSTh 3HaHUs O COCTAaBE U CBOWCTBAX BEIIECTB IS
OKCHEPUMEHTAIILHOW MPOBEPKM THUIIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEM
MPOTEKAaHUsI XWMHUYECKHX pEeakuii W TPOTHOHMPOBAHHWA BO3MOXKHOCTEH WX
OCYILECTBIICHUS;

— YMeTb MOATBEP)KIaThb Ha KOHKPETHBIX MpPHMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CITOCOOHOCTH OPraHMYECKHX COCTUHEHHH OT KPaTHOCTH M THIIA
KoBajJieHTHOU cBs3u ("'c" m ""), B3aMMHOTO BIMSHHUS aTOMOB W TpyINI aTOMOB B
MOJIEKYyJIaX; a TaKke OT OCOOCHHOCTEHl peanu3aly pPa3IMYHBIX MEXaHH3MOB
MIPOTEKAHUsI peaKIluii;

— YMeThb XapaKTepHu30BaTh O3JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJCHHOM COCTOSHHM) W MOHOB XHMHYECKHX 3JEMEHTOB 1- 4 TeproaoB
Ilepuognueckoii cuctemsl (.M. MenneneeBa m uMX BaJICHTHbIE BO3MOKHOCTH,
UCIOJIb3Yysl MOHATHUA p", "d-smexTpoHHBIE" OpOWTANH, 3HEPTETUYECKHE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHUMHYECKHX

n.n n.n
b b

S

AJIEMEHTOB U 00pa3yeMBbIX MU COSIMHEHUH 110 TIEprUoIaM U TPYIIaMm;

OK 02.

JIP.02B

o0JacTH

IHEHHOCTH

HAY4YHOTO

—IIP 06. ITP 08. ymeTh mi1aHUPOBATH U BBITIOJHATh XUMUYECKUM SKCIIEPUMEHT




Hcnosb3oBath
COBpEMEHHBIC
CpEe/CTBa MOKCKa,
aHanm3a u
HMHTEPIpETaInn
nH)OPMAITIH, U
HH()OPMAITHOHHEIE
TEXHOJOTHHN AJIs1
BBIIIOJTHEHHUA 3a1a4
npodeccuoHanbHOM
JIESITeILHOCTH

MO3HAHMS:
-c()OpMUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

pasBUTHS HAayKd M OOIIECTBEHHOH MPaKTHKH,
KYyJIETYD,
CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MeECTa B
HOJIMKYJIbTYPHOM MHUDE;

OCHOBAHHOTO Ha JAHajiore

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKOU
KYyJIbTYPbl KaK CPEJCTBA B3aUMOACHCTBUS MEXKIY
JIIOIbMU Y TIO3HAHUS MUPA;

- OCO3HAHME LEHHOCTH HAyYHOW NESITEIbHOCTH,
TOTOBHOCTH

OCYILICCTBJIATH IMMPOCKTHYIO nu

HCCIICTOBATENBCKYHO JIESITENbHOCTh
WHIUBUYaJbHO U B TPYIIIIE.

MP 02.0By1aeHHe YHHBEPCAIbLHBIMH
Y4eOHBIMH NMO3HABATEJILHBIMY JICHCTBUSIMM
B) padoTa ¢ nndopmanueii:

— BJIQJICTh HABBIKAMH MOJYYCHHUS HHPOPMALUH
U3 NCTOYHUKOB pPa3HbIX TUIIOB, CAMOCTOATCIILHO
OCYILECTBIISITh TIOMCK, aHaIH3, CHCTEMAaTU3AIHIO
W UHTEpIpeTanuio HHOOPMAIMK  Pa3IMIHBIX
BUIOB 1 (hOPM TIPEICTaBICHUS;

— co37aBaTh TEKCTHl B Pa3NW4HBIX (opMaTax C
y4eToM Ha3zHaueHWs HWH(opManuu © IeleBOn
ayIUTOPUH, BBIOWpas ONTHUMaJbHYIO (Qopmy
MPEJICTABIICHUS W BU3YaIU3aIIHN;
— OICHUBATL JOCTOBEPHOCTH, JICTUTUMHOCTDH
WHpOpMAIMK, €€ COOTBETCTBHE NPABOBHIM U
MOpPAITbHO-3THYECKUM HOpMaM;

— HCIOJIb30BaTh CPEICTBA MH(OPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEHICHUH

KOI'HUTHUBHBIX, KOMMYHHKATUBHBIX nu

(mpeBpaleHrsl OpraHuuecKUX BELIECTB MPU HATPEBaHUH, MOIyYCHHE 3THUIICHA U
W3YYEeHHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIMU Ha albICTHABI, Kpaxmal,
YKCYCHYIO KHCJOTY; JEHATypamus OCNKOB NpU HArpeBaHWH, [BETHBIC PEAKIUH
0enKOB; TPOBOIWTL PEAKIUM HOHHOTO OOMEHA, OMPEeNeNATh CPEAYy BOJHBIX
pacTBOPOB, KAYECTBCHHBIC PEAKIMU Ha Cylb(ar-, KapOOHAT- U XJIOPHUI-AHUOHHBI,
Ha KaTHOH aMMOHHS; peIiaTh SKCIICPUMEHTANBHBIC 3a1adn 10 TeMaM "MeTaynsr”
n "Hemeramipl') B COOTBETCTBHH C TIPaBHUJIAMH TEXHHKH OE30MMaCHOCTH TIPH
oOpalieHun C BEIIECTBaMU W Ja0OpaTOpHBIM O0OpPYIOBaHUEM; IPENCTABITH
hopme
COOTBETCTBYIOIIMX peakuuii u (OpMYIMpPOBaTh BBIBOJABI Ha OCHOBE JTHX

pe3ynbTaTbl XMMHMUYECKOIO JKCIEpPHMEHTa B 3allUCH  ypaBHEHHU
pe3ynbTaToB;

—MP 09. yMeTh aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIIHIO, MOJYyYaeMyI U3
pasHbIX HMCTOYHHMKOB (CpeACTB MaccoBoil uH(popMmanuu, cerb HHTepHeT u
JIpyrue); BIaJeTh OCHOBHBIMH METOJaMH Hay4YyHOTO TIO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHUI (nabmonenue, HU3MEpEHNE, 9KCIEPUMEHT,
MOJICITUPOBAHUE );

—IIP 07. ymeTs IPOBOANTH pacueThl M0 XUMHYECKHM (OpMYJIaM U YpaBHEHHSIM
XUMAYECKUX  PEeakuuii ¢  HCHONb30BaHMEM  (U3MYECKUX  BEJIMYHH,
XapakTepU3YIOLUIMX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBL: Macchl, 00bema
(HOpMaJIbHBIE YCIIOBHSI) Ia30B, KOJMYECTBA BEILECTBA; MCIIOJIb30BaTh CUCTEMHBIE
XUMHWYECKHE 3HAHWA M TNPUHATHA PEIIEHUW B KOHKPETHBIX JKH3HEHHBIX
CUTYyalMsIX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

— YMETh CaMOCTOATENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKHN DKCIIEPUMEHT
(momydeHne W M3ydeHHE CBOMCTB HEOPTAaHWYECKUX M OPTaHHMYECKHX BEIIECTB,
KaueCTBEHHBIE KJIaCCOB u

peakimu YIIIEBOJOPOOB

KHCIIOPOACOALCPIKAIUX OPraHUYCCKUX BCIICCTB, PCHICHUC SKCICPUMCHTAJIBHBIX

Ppa3IMYHBIX

3aJa4 MO pAcMoO3HAaBaHMIO HEOPTraHWYECKWX M OPraHMYecKUX BEIIECTB) C
coOJroZiecHneM TpaBuil 0e30MacHOT0 0OpallleHHs ¢ BEIECTBAMH U J1aOOpaTOPHBIM
oOopynoBanueM, (OpMyIMpPOBaTh LEJIM HCCIEAOBaHMSA, IPENOCTaBISATH B
pasnuuHON (GopMe pe3yabTaThl SKCIEPUMEHTa, aHAIN3UPOBATh M OLIEHHBATH UX
JOCTOBEPHOCTE;

— YMCTb OCYUICCTBJIATH HCHCHaHpaBHCHHLIﬁ IIOMCK XUMHYECCKOHN I/IH(l)OpMa]_[I/II/I B




OpraHM3allMOHHBIX  33Ja4 ¢  COOJIOACHUEM
TpeOoBaHH TEXHHUKH

0€30IaCHOCTH, THIHMEHBI, PECypcocOepexeHus,

3PTOHOMUKH,

NPaBOBBIX M OTHYECKHMX  HOPM,  HOPM
nHPOPMAIOHHON 0€30TTaCHOCTH;

— BJIAJICTh HABBIKAMU PACIO3HABAHHS W 3aILUTHI
nHpopMaIu, WHOOPMAIMOHHON 0E30MacHOCTH

JIMYHOCTH;

pa3jMyYHBIX HUCTOYHMKAX (HAaydHas W ydeOHO-Hay4Has JIUTepaTypa, CpeICTBa
MaccoBoil nHpopmanuu, ceth HTEpHET U IpyrHe), KPUTHUISCKH aHAITH3UPOBAThH
XUMHYECKYI0 HH()OPMAINIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B COOTBETCTBHUU
C TIOCTaBIICHHOW y4eOHOH 3a/1aueii;

— BIIQJICTh CUCTEMOM 3HAHUI O METOJAaX HAYYHOTO MO3HAHUA SBICHUN MPUPOJIHI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUSMH NPUMEHSTh 3TH 3HAHUS NPU
SKCIIEPUMEHTAIIbHOM HWCCIIEIOBAHWU BEIIECTB M JUISI OOBSCHEHHS XUMHUYECKUX
SIBJICHUH, UMEIOIIIUX MECTO B MPUPOJIE MPAKTUUECKOU JESTEIbHOCTH YeJIOBEKa U B
IMOBCEIHECBHOM KU3HM;

OK 04.

D¢ dexTrBHO
B3aMMO/ICICTBOBATD
" paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

JIP 03 roTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIFHOCTH U CaMOOTIPEICIICHHO;

— OBJIaJIeHNEe HaBbIKAMHU Y4eOHO-
KCCJEeI0BAaTEIbCKOM, MPOEKTHON U COLMANIbHON
NIeSITeTEHOCTH;

MP 02. OBaaneHue YHUBePCATbHBIMHI
KOMMYHHKATHUBHBIMH JeCTBUSIMU

I) COBMECTHAS JIeSITeJILHOCTh. — TIOHUMATh U
WCTIOJIh30BATh MIPEUMYIIECTBA KOMaHIHOHN U
WHIUBHUY aIbHOW paOOThI; — MPUHUMATH IIETTH
COBMECTHOM JeSITETHHOCTH, OPTaHU30BBIBATh H
KOOPIMHHAPOBATH JAEUCTBHS 110 €€ JOCTIKEHHUIO:
COCTABJIATH IJIAH JAEUCTBUM, pacipeaeisiTh POIH
C yU4E€TOM MHEHHH YIaCTHUKOB OOCYKIaTh
pe3yIbTaThl COBMECTHON pabOThI; —
KOOPJIMHUPOBATH U BBIMOJHATH paOOTy B
YCJIOBUSIX PEAILHOTO, BUPTYaJIBHOTO U
KOMOMHHAPOBAHHOTO B3aUMOJIEHCTBUS; —
OCYIIECTBIISITh TO3UTHBHOE CTPATETUIECKOE
MOBEJCHHUE B PA3IMYHBIX CUTYAIUAX, IPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh
WHUIMATUBHBIM

MP 03. OBaageHue yHUBePCAJIbHbIMHI

—IIP 08. ymerp MIaHMPOBAaTh W BBHINOJHATH XUMHUUYECKUH HKCHEPUMEHT
(mpeBpareHusi OpraHUYeCKUX BEIECTB MPU HATPEBAHUU, MOIYUYCHHUE HTUIICHA U
U3Y4YEHHE €ro CBOWCTB, KAaYCCTBEHHBIC PEAKIMHM Ha albACTHABI, Kpaxmal,
YKCYCHYIO KHCJOTY; JEHATypamus OENKOB TpU HArpeBaHWH, [BETHBIC PEAKIUH
0eNmKoB; TPOBOJUTH PEaKIMA HOHHOTO OOMEHa, OIpeNeNiaTh CpeAay BOJIHBIX
PacTBOpOB,

— Ka4eCTBEHHBIC PEAKIMH Ha CYNb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH
aMMOHHUS; pellaTh OHKCIEPUMEHTANbHbIE 3aJauyd 1Mo TeMaM 'Mertamibl" U
"Hemeramibl") B COOTBETCTBHHM C IIpaBWJIaMH TEXHHKH O€30MAaCHOCTH IIPH
oOpareHn ¢ BEMIeCTBAaMU W JabOpaTOPHBIM O0OPYyIOBaHUEM; TNPEICTABIATH
pe3yIbTaThI dopme

COOTBETCTBYIOIINX peaknmuié W (OPMyJIMpOBaTh BBIBOJBI HAa OCHOBE 3THX

XUMHUYECKOTO OKCIIEPUMEHTA B 3allUCH  ypaBHEHMI
pe3ynbTaToB;

— YMETh CAMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUM 3KCIIEPUMEHT
(monydeHne M M3ydyeHHE CBONCTB HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB,
YIJIEBOJOPOIOB
KHCIOPOJCOAEPKAIUX OPTraHNYECKUX BEIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX

KaueCTBEHHbIE  pPEaKIUU Pa3IMYHBIX KJIACCOB u
3a/a4 TI0 PAclO3HABAaHWID HEOPTraHMYECKHX W OPraHWYeCKHX BEIIEeCTB) C
coOJIroIeHneM TIpaBuIl Oe30MacHOTo 00paIeHHs ¢ BEMIeCTBAMHU U J1a00paTOPHBIM
obopynoBanueM, (OPMYIUPOBaTh IENH WCCIENOBAaHUA, NPENOCTaBIATh B
pasamyHOU opMe pe3yNbTaThl HKCIEPUMEHTa, aHATU3UPOBAaTh W OLIEHHBATHh WX

JOCTOBEPHOCTE,
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peryJIiTHBHBIMH el CTBHSIMM

A) NpUHATHE ce0s M IPYTUX JIOAe:

— IIPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX
JIOIEH MIPY aHAJIN3€E PE3YIBTATOB AEATEIBHOCTH;
MIPU3HABATE CBOE MIPABO U MPABO IPYIHX JIIOJE HA
OIINOKH;

— pa3BHBaTh CIOCOOHOCTH OHUMATh MHP C
MO3HULUH APYTOr'0 YEIOBEKa,

OK 07.
ConeiicTBOBAThH
COXPaHEHUIO
OKpYKaroIlei cpepl,
pecypcocOepexeHuto,
MIPUMEHSATE 3HAHUS
00 U3MEHEHU U
KJINMATa, TIPHHIIATIBI
OCpEKITMBOTO
MIPOU3BO/ICTBA,

3¢ dEeKTHBHO
JICHCTBOBATh B
YpEe3BBIYAHBIX
CUTYAIHUSIX

JIP 04.B 006s1acTH 3K0JIOrHYE€CKOT0
BOCIIMTAHUA:

- c(OpMHUPOBAHHOCTh IKOJOTHYECKOH KYIBTYPBHI,
IIOHUMAaHHUEC BJINSAHUS COLIMAJIbHO-3KOHOMHNYECKUX
Ha COCTOSIHUC

MPOLIECCOB OPUPOAHOH U

CONMAJBbHON Cpenbl, OCO3HaHHE TII00aTBHOTO
XapakTepa SKOJIOTHYECKUX MPOOIeM;
-IUIAaHUPOBAHUE W OCYILIECTBJICHUE NECUCTBUU B
OKpY’>KaloIllel cpefe Ha OCHOBE 3HAHMS LeseH
YCTOMYHUBOTO PA3BUTHSI YEIIOBEUECTBA;

- AKTMBHOE€ HENpUSATHE NECUCTBHUM, NMPHHOCALIUX
BpEIl OKpYKalollen Cpeae;

-yMEHHE TMPOTHO3UPOBATh HEOJIATONPHUSITHHIC
SKOJIOTHYECKHUE TOCICACTBUS MPEANPUHUMAEMBIX
JIEUCTBUM, IPEIOTBPAILATE UX;

-pacupeHue

OIlbITa JCATCIBbHOCTH

JKOJIOTHYECKOU HalpaBJICHHOCTH,

— IIP 01. chopmMupoBaTh MPEICTABICHUS: O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIX XUMUU B IO3HAHUU SIBJICHUI
MPHUPOJIbI, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPbI JINYHOCTH, €€
(YHKIIMOHAJILHOM TPaMOTHOCTH, HEOOXOAUMOM JUIS PELICHHSI TIPAKTUICCKUX
3aJ1a4 ¥ 3KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOJHON Cpeae;

—IIP 10. ymeTs coOmoaaTh MpaBmiia YKOJIOTUIECKH IeIECO00Pa3HOTO MTOBEACHUS
B OBITY U TPYIOBOM JCSATEIBHOCTH B IEJISAX COXPAHSHHS CBOETO 370POBbS U
OKpY’Karolllei MpUPOAHON Cpelibl; YYUTHIBAThH ONMACHOCTh BO3JACHCTBUS HA KUBHIC
OpraHu3Mbl ONPEJEICHHBIX BEIECTB, IOHUMAsl CMBICI [TOKa3aTelis MpeaeabHON
JIOIIyCTUMOM KOHIIEHTpALlUU;

— YMETh MMPOTHO3UPOBATh, aHATU3UPOBATEH M OIICHUBATH C TTO3UITUH
HKOJIOTMIECKON OE30MTaCHOCTH MOCIIEACTBHS OBITOBOW U MPOU3BOICTBEHHOM
JIeSITEeTFHOCTH YeJI0BEKa, CBI3aHHON C MepepadOTKOH BEIIECTB; HCITOIE30BATh
TOJTyYeHHBIE 3HAHUS JUTS IPUHATHUS TPAMOTHBIX PEIIeHUi Mpo0IeM B CUTYaIHsIX,
CBSI3aHHBIX C XUMUEH;

— YMETh OCO3HABATh OMACHOCTH BO3JCUCTBUS HA KUBBIEC OPTaHU3MBI
OIPEJIECTICHHBIX BEIIECTB, IOHUMAsI CMBICII ITOKA3aTeNs IPEIEIbHOU JOMYCTUMOMN
KOHIICHTPAIIMHY, ¥ MOSICHATh HA IIPUMEPax CIOCOObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3ICUCTBHUS HA OpPraHU3M YeJIOBEKa

11



IIpodeccuonanbubie komnerenunu (coorsercTeuu ¢ ProC CII10)

[IK 1.1. IoaroraBnuBaTh pabodee MeCTO, OOOpPYIOBAHMUE, CHIPbE, HCXOJHBIE MaTepUajbl IS
00paboOTKU CBIPhS,, MPUTOTOBICHUS TMONYyPaOpPUKATOB B COOTBETCTBHH C WHCTPYKIUSMU U
periaMeHTaMH.

IIK 1.2. OcymecTBisath 00pabOTKy, MOATOTOBKY OBOIIEH, rpuOOB, peiObI, 10 HEPHIOHOTO BOAHOTO
CBIpBS, Msica, JOMAIIHEN NTULBI, TUYH, KPOJIHUKA.

[IK 2.1. IloaroraBnuBath pabouee MecTo, 00OpyIOBaHHE, CBHIPbE, UCXOJHBIE MaTepHalbl IS
MPUTOTOBIICHUS TOPSYMX OJIIOJI, KYJTMHAPHBIX M3AENHU, 3aKyCOK pa3HOOOpa3HOro acCOpTUMEHTA B
COOTBETCTBUH C MHCTPYKLHUSMHU U PErIaMEeHTaMHU.

I[IK 2.2. OcymiecTBasTh MNPUTOTOBICHHE, HEMPOIOJDKUTEIHLHOEC XpaHEHHE OYIhOHOB, OTBApOB
pa3zHo00pa3HOr0 aCCOPTUMEHTA.

IIK 2.4. OcymecTBiasiTe NPUTOTOBIEHUE, HENPOAOLKUTEIBHOE XPAHEHHE TOpSYMX COYCOB
Pa3HOO0Pa3HOTO aCCOPTUMEHTA.

IIK 3.1. TloaroraBnuBaTh pabodee MeCTO, OOOpPYIOBAaHHE, ChIPbE, MCXOJHBIC MaTepUasbl IS
MPUTOTOBJICHUS] XOJIOJHBIX OJIOJ, KYJIMHApHBIX M3AENUH, 3aKyCOK B COOTBETCTBHHM C
MHCTPYKLUSAMU U pErilaMEHTaMHU.

IIK 3.2. OcyumecTBisaTh HNPUTOTOBIEHUE, HENPOJOJKUTEIPHOE XPAHEHUE XOJOJHBIX COYCOB,
3ampaBoOK Pa3HOOOPA3HOIO aCCOPTHUMEHTA.

I[IK 4.1. TloaroraBnmBaTh pabodee MeCTO, OOOpPYIOBaHHME, CHIPbE, HCXOJHBIC MAaTEepUaJbl IS
MIPUTOTOBJICHUSI XOJIOAHBIX M TOPSYUX CIAIKUX OJI0J, JeCepTOB, HANUTKOB Pa3HOOOpPA3HOIo
aCCOPTUMEHTA B COOTBETCTBUU C MHCTPYKIMAMM U PETJIaMEHTaMHU.

I1IK 5.1. IloaroraBnuBate pabodyee MeCTO KOHAMUTEPA, 0OOPyIOBaHHE, MHBEHTaph, KOHAUTEPCKOE
CBIPbE, MCXOIHBIE MaTepuanbl K paboTe B COOTBETCTBHHM C HMHCTPYKIMSIMH W PErIaMEHTaMHU.
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2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJBLHOM IPEJIMETA

«XUMUS»
2.1.006beM npeaMeTa M BUbI Y4eOHOH padoThI

Buj yueonoii paboThl

O0BLeM B yacax

O0beM 00111€00pa3oBaTEIBLHOI POrPaMMBbI 144
B T.4

OcHoOBHOe coJep:kaHue 132
BT.4

TEOPETHUECKOE 00yUeHUE 116
[IpakTHueckue 3aHATUS 16
Koucyapranuu 6
1 cemectp 50
2 ceMecTp 94
IIpomexxyTouHas arrectaius (JK3aMeH) 6
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2.2. TemaTnuyecKuii IJIaH U coep:KaHUe NMpeaMeTa

HaumeHoBaHue Conepxanue y4eOHOro0 MaTepuaJia, JabopaTopHbie U MPAKTHYECKUE 3aHATUHSA, TPUKJIATHOM O6bem | ®opMupyemble
pa3aesioB U TeM MOAYJIb YacoB | KOMIETEHIIHH
1 2 3 4
1 cemecTp 50
Pa3pnen 1. OcHOBBI CTPOEHUS BelleCcTBA 9
Tema 1.1. OcHoOBHOe cofiep:kaHHe 7 OK 01
Ctpoenue aToMOB TeopeTruueckoe o0yueHue 5
XUMHUYCECKHX 3/IEMEHTOB | 1 BX0/HOH KOHTPOIb 1
M TIPUPOJIA XUMUIECKOR | 2_5 CoppemeHHas MOJICNb CTPOCHHS aTOMa. DICKTPOHHas KOH(Urypaius aroma. Kiaccnukarus 4
CBA3H XUMHUYECKHX DJIEMEHTOB (-, P-, d-21eMeHTHI). BaneHTHEIE 3)1eKTPOHEBI. BaJeHTHOCTE. DIeKTpOHHAS
MIPUPOIa XUMHICCKOH CBSI3H. DIEKTPOOTPHUIIATEILHOCTh. KOoBalleHTHAS CBS3B, €€ PAa3HOBHIHOCTH U
MEXaHU3MbI 00pazoBaHus (0OMEHHBIN 1 TOHOPHO-aKIeNTOPHBIH). MoHHas cBs3b. MeTtammaeckas
cBs13b. BojopoHas cBs3b. MeXMOJIEKYIIpHbIE B3aUMOJICHCTBHSL.
N30To11BI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, THOPHIU3aIUs aTOMHBIX OpOuTaseii.
IIpakTH4Yeckue 3aHATHS 2
1-2. Pemenne 3anaHuii Ha HCIIOJIb30BAHUE XMUMHUYECKONW CUMBOJIMKA M Ha3BaHUM COEAUHEHUM I10 2
HOMEHKJIAType MEXIyHapOJIHOTO COI03a TEOPETUYECKONW W TPUKIAJHON XVUMHH M TPUBHAIBHBIX
HA3BaHUU JUUIsI COCTABJICHUSI XUMHUECKUX (POPMYIT JBYXaTOMHBIX COSJAUHEHHI (OKCHIOB, CYJIb(HUIOB,
TUIPHUIOB ¥ T.II.) ¥ IPYTHX HEOPTaHMYECKUX COCTMHEHUH OTIEIbHBIX KIacCOB.
[pakTHueckue 3a1aHus Ha YCTAHOBJICHUE CBSI3U MEKIY CTPOCHUEM aTOMOB XUMHUECKUX 3JIEMEHTOB U
MEPUONICCKIM U3MEHEHUEM CBONCTB XUMHUYECKUX JIEMEHTOB U UX COCIUHCHUN B COOTBETCTBUU C
nosioskeHreM [leproguueckoit CucTeMsl.
Tema 1.2. OcHoBHOe coiep:kaHue 4 OK 01
Hepuonuyeckuii 3akoH ¥ | Teopernyeckoe oGydeHne 4 OK 02
Tabmmua JI.1. 6-9. Tleproanueckas cucTeMa XumMudeckux 3aeMeHToB JI. M. Menneneena. OHU3HUECKHUI CMBICIT 4
MenneneeBa [Iepuonuueckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS] CBOMCTB XUMUYECKUX

9JICMCHTOB, 06pa3yeM1>Ix MU MIPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUH C IMOJIOKCHUECM
XUMHYECKOTO AreMeHTa B [leproamueckoii cucteme. MEUpOBO33pEeHUYECKOE M HAYYHOE 3HAYCHHE
[Tepuonuueckoro 3akona JI.11. Menneneesa. [Iporuossr /.. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKUX DJIIEMEHTOB.
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Pemenne npakTHKO-OPUECHTUPOBAHHBIX TEOPETUUCCKUX 3aJAHUM Ha XapaKTePU3aIMI0 XUMHIECKUX
3JIeMEHTOB «MeTanieckue / HeMETaUTHIeCKIe CBOMCTBA, SJICKTPOOTPUIIATEIEHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHUHU C UX 3JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHHUEM B MEPUOIUYECKOMN CHUCTEME
xuMudeckux snementoB .M. MenneneeBa»

Pa3nen 2. Xumuueckue p

CcaKIuu

12

Tema 2.1. Turmsl

OcHOBHOe coJiepxKaHue

10

XUMHUYCCKHUX peaKHI/Iﬁ

TeopeTruyeckoe o0yueHune

8-11. Knaccudukaius 1 TUIIBI XUMAYECKUX PEaKIUN C y4aCTHEM HEOPTaHMYECKUX BEIIeCTB.
CocrapneHue ypaBHEHUN PeaKIuii COSTUHEHNUS, PA3JIOKEHU, 3aMEIICHISI, 0OMEHa, B T.4. peaKIui
TOPEHHS, OKUCIIEHHUS-BOCCTAHOBJICHHS.

ypaBHCHI/IH OKHcJIeHns-BoccTaHoBiIeHHA. CterneHb okucaeHust. OKUCIUTEIb H BOCCTAHOBHUTEND.

CocraBicHue u YpaBHUBAHUC OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOJOM JJICKTPOHHOT'O
6amanca. OKUCIUTENLHO-BOCCTAHOBUTEILHEIC peakuuru B MpupoaC, IpOU3BOJACTBCHHLIX IMMPOLECCaX U
FKUBHCACATCIBHOCTU OPTraHU3MOB

12-15. KonnvecTBeHHBIE OTHOIIEHHS B XUMHUH. OCHOBHBIC KOJIMYECTBCHHBIE 3aKOHBI B XUMHU
pacueTsl 0 ypaBHEHMSIM XUMHUYECKUX peakiuil. MoJb Kak eIMHUIa KOJMYECTBA BEIECTBRA.
MossipHast Macca. 3aKOHBI COXpaHEHUsI MACCHI M DHEPTrUH. 3aKoH ABoraapo. MossipHbIi 00beM Ta30B.
OTHOCUTENBHAs MJIOTHOCTh T'a30B.

Peaknuu KOMHJ’ICKCOO6paBOBaHI/I}I C Y4aCTUEM HCOPraHNYCCKUX BCHICCTB (Ha npumMepe
THAPOKCOKOMIUICKCOB ITMHKA 1 aJHOMI/IHI/IH).

HpaKanecmle 3aHATUSA

3-4.KonnuecTBeHHBIE OTHOIIECHHS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI
10 ypaBHEHUSIM XMMHUECKUX peakuidi. MoJib KaK eJUHUIA KOIWYecTBa BemecTsa. MosspHas Macca.
3aKOHBI COXpaHEHUST MacChl ¥ SHEPTHH. 3aKOH ABoraapo. MomsipHbIil 00beM razoB. OTHOCHTENBHAS
IUIOTHOCTH Ta30B. PacueTsl o ypaBHEHUSIM XMMHUYECKUX PEaKLUil C UCIOIb30BaHUEM MacChl, 00beMa
(HOpMasbHBIE YCIIOBUS) Ta30B, KOJIMIECTBA BEIISCTBA

OK 01

Tema 2.2.

OcHoOBHOe coiep:kaHHe

SHGKTpOJ'H/ITI/I‘lCCKaSI

TeopeTn‘leCKoe oﬁyqelme

N

IIUCCOLMALINA U UOHHBIN
o0OMeH

16-17.Teopust 3NCKTPOIMTHUECKOM ucconuarui. MIoHbL. DIEKTPOINTHI, HEJICKTPOIUTHL. Peakiuu
HOHHOTO 0OMeHa. CocTaBJIeHHEe peakinii HOHHOTO OOMEHa IyTeM COCTABIICHHS UX TIOJHBIX U
COKpAIIeHHBIX HOHHBIX YpaBHEHNH. KMCIIOTHO-OCHOBHBIE peakiini. 3alaHusl Ha COCTABICHHE HOHHBIX

peakuui

OK 01
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18-19. KonTpoasnasi 1 CTpoeHne BemecTBa 4 XMMUYECKUEe PeaKuH

Pa3nen 3 Ctpoenne u cBOHiCTBA HEOPraHMYECKUX BellleCTB 27
Tema 3.1. OcHoOBHOe coiep:kaHHe 6 OK 01
Knaccuduxkanms, Teoperuueckoe o0yueHue 4
HOMCHKJIaTypa u 20-23. [IpenMeT HeopraHuyecKkoi XuMun. B3anmocBsi3p Heopranumueckux BemiectB. Kinaccuduxkarms 4
CTpOCHHE HeopraHnieckux BemecTs. [IpocTbie u cinoxHble BemecTBa. OCHOBHBIE KIIACCHI CIOKHBIX BEILIECTB
HEOPraHUYeCKUuX (OKCHUIIBI, TUAPOKCHUIBI, KHCIOTHI, coiin). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHWYEeCKHUX BELIECTB
BEIIECTB WCXOMsI U3 UX XUMHUYECKOH (POPMYITBI HITH COCTABIIEHHE XUMHUYECKOW (DOPMYIIBI HCXOIS 3 Ha3BaHUS
BEIEeCTBa M0 MEXTyHAPOTHOW MIIM TPUBUAIBHON HOMEHKIIATYpeE.
MexmMonekymnapHbie B3anMoaeincTBus. Kprctamioruaparel. ArperatHsie COCTOSTHHS BEIIECTBA.
Kpucrammmaeckue n amop¢Hsie BemecTBa. THITBI KPUCTAIUIMIECKUX PEIIETOK (aTOMHas,
MOJIEKYJIIpHAs, HOHHAS, METAJUTNYecKas ). 3aBUCMMOCTh (PU3MUECKUX CBONCTB BEIIECTBA OT THIIA
KpUCTAIUTMYECKOH pemeTku. [I[puunHbl MHOTOOOpa3Hs BEIECTB.
CoBpeMeHHBIE IPEICTABICHUS O CTPOCHUH TBEPABIX, JKUAKHUX U Ta3000pa3HbIX BeulecTB. JKunkue
KpPHUCTAJLIBI.
IMpakTnyeckne 3aHATUS 2
5-6.Pemienne 3amau Ha pacyer MaccoBOM JoiM (Macchl) XMMHYECKOTO 3JeMEHTa (COSAMHEHHs) B 2
MOJIEKYJIE (CMEeCH).
Pemenne mpakTHYecKuX 3allaHUid MO KIACCU(PUKAIUN, HOMEHKIATYpe M XUMHYECKUM (HopMyliam
HEOPTaHWYECKHUX BEIIECTB DPA3IMYHBIX KJIAcCOB (HA3bIBaTh M COCTABIATH (OPMYIBI XUMHUYECKHX
BEIIECTB, OTPEAEIATh MPUHAIIEKHOCTH K KIacCy).
Tema 3.2. dusnko- OcHOBHOe coiep:kaHHe 14 OK 01
XMUMUYECKUE CBOWCTBA Teopernyeckoe o0yyeHne 12 OK 02
HEOPraHNYEeCKUX 24-27 Mertamnel. Obuime Gpusnyeckre 1 XMMUYeCKre cBOcTBa MeTaioB. CrocoObl MOTyYeHUs.. 4
BCIIIECTB 3HaueHne METAIUIOB U HEMETAIIOB B MPUPOJIC U KU3HEACITEILHOCTH YEIOBEKa U OPTaHU3MOB.
Kopposus metaninoB: BHIBI KOPPO3UH, CIOCOOHI 3aIUTHI METAJUIOB OT KOPPO3UH
28-31. Hemeramnbl. O01ue GU3NIeCKre U XUMUYECKHE CBOMCTBA HEMETaUIOB. TUITMUHBIC CBOCTBA 4
HemetaiuioB [V— VII rpynn. Kinaccudukanus 1 HOMEHKIIATypa COeIMHEHUH HEMETAJIIIOB.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IC
32-35. XuMuuecKue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKHX BEMECTB (OKCHIIOB, THIPOKCHIIOB, 4

KHCJIOT, COJIeH | 1p.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCTMHEHUH, BEICIIIMX OKCHUIOB M THAPOKCHIIOB
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IIpakTH4yeckue 3aHATHSA

7-8.CocraBneHne ypaBHEHMA XUMHYECKHX pEaKIUH C ydacTHeM TMPOCTBIX M CIOXKHBIX 2

HEOPTraHWYECKUX BEUIECTB: METAJUIOB M HEMETAJJIOB; OKCHIOB METAJLJIOB, HEMETAJUIOB M aM(OTEepHBIX

JJIEMEHTOB; HEOPTaHMYECKUX KHCJIOT, OCHOBAaHHH W aM(OTEPHBIX THAPOKCUIOB; HEOPTaHMUYECKHX

coJIel, XapaKTepU3YIOIINX X CBOHCTBA.

PenreHre mpakTHKO-OPUEHTUPOBAHHBIX TCOPETHUCCKHUX 3aJJAHUI HAa CBOWCTBA, COCTAB, MOJIyUYCHHE U

0e30macHOe HCIOIb30BaHUE BKHEHIIINX HEOPTaHWMIECKUX BEIIECTB B OBITY M PAKTHUECKON

JIeSITeIbHOCTH YeJIOBeKa
Tema 3.3. OcHOBHOe coJiepxaHue 2 OK 01
Wnentuduxanms Teoperuueckoe o0yueHue 2 OK 02
HEOPTaHUYECKUX 36-37. M nenTrdukanys HEOPTaHUIECKHUX BEIIECTB C HCIIOIB30BaHUEM UX (PU3UKO-XUMUIECKIX 2 OK 04
BEIIEeCTB CBOWCTB, XapaKTEePHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuy Ha cyibdar-, kapOoHaT- 1

XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS
Tema 3.4. OcHoOBHOe coiep:kaHHe 2 OK 01
[Tpou3BOCTBO Teoperudeckoe o0yueHnune 2 OK 02
HCOPraHMYSCKHUX 38-39.00mme mpencTaBiIeHUsS O MPOMBINUICHHBIX CHOCO0aX MOJNy4YEHHS XMMHUYECKUX BEIIeCTB (Ha 2
BELIECTB. 3HAYECHUE U nprMepe MPOU3BOJICTBA AMMHAKA, CEPHON KUCIIOTHI).
HNPUMEHEHHUE B OBITY U YepHas W IBeTHas MeTawtyprus. IIpakTHueckoe NPUMEHEHHE OSICKTPOJH3a Ui  TONTydeHHS
Ha IMPOU3BOJICTBE NIETIOYHBIX, MIETOYHO3EMEIBHBIX METAIUIOB U aMOMUHKS. CTEKIIO U CUIIMKATHAS TPOMBIIIIICHHOCTb.

[Ipo6ema 0TX00B 1 TOOOYHBIX MPOIYKTOB.
KonTposbnas padora 2 | 40-41.CBoiicTBa HEOPraHUYECKHUX BEIICCTB. 2

42.AKP no utory 1 cemectpa 1

Hroro 3a 1 cemectp nano 50 yacos, u3 HUX 42 yaca JeKIUH, 8§ TPAKTHYECKUX PadoT

2 cemecTp 94

Pa3znen 4 CTpoeHue u CBOIiCTBA OPraHUYECKHUX BelleCTB 18
Tema 4.1. OcHoOBHOe cofiep:kaHHe 6 OK 01
Knaccuduxanms, TeopeTruyeckoe o0yueHue 4
CTPOCHHUE U 43-46. TosiBneHye 1 pa3BUTHE OPraHUMYECKON XUMHM KaK HayKd. [IpeMeT opraHndecKoi XUMHH. 4
HOMEHKJIaTypa MecTo U 3HaYCHHE OPTrAaHUYECKOW XUMHUH B CCTEME €CTECTBEHHBIX HAYK.

OpTraHUYCCKUX BCUICCTB

XuMHUeCKoe CTPOSHHUE KaK MOPSI0K COSTUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
OCHOBHBIC ITOJIOYKEHHUS TEOPHH XMMHUECKOTO CTPOCHHS OPTaHUIECKUX coeanHeHnii A.M. ByTtieposa.
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YTIIepoaHbI CKENEeT OPraHuIeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUECKOTO
CTpOeHUs1 MoJeKyJ1. I3oMepust U u30MepHI.
[MonsiTe o ¢pyHKUMOHANBEHOHU rpynme. Pagukan. [IpuHIuNG KiaccupuKauu OpraHuuecKux

coeanHeHNH. MexxayHapoiHass HOMEHKJIATypa U MPUHIUIE HOMEHKIAaTyPhl OPraHuYeCKUX
coeaunenni. [Tonsitue 06 a3oTcoaepKaIMX COCTUHEHUSIX, OMOIOTMYECKH aKTUBHBIX BELIECTBAX
(yriaeBopax, xxupax, OejKax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3B€HO)

IIpakTH4eckne 3aHATHSA

9-10.HomeHkIaTypa OpraHUYecKUX COSTMHEHUH OTIENLHBIX KIIAcCOB (HACKHIIICHHBIC, HEHACKIIICHHBIC
W apoOMaTHYECKUE YIIIeBOAOPOIbI, CIIUPTHI, (DEHOIIBI, IbICTHIbI, KETOHBI, KapOOHOBBIE KHCIOTHI U
np.) CocTaBieHre IOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHNYECKHUX BEIIESCTB
OTZIENBHBIX KJIACCOB, MCIIOJIB3YS MX HAa3BaHUS 0 CUCTEMAaTHYECKOH U TPUBHAIHHON HOMEHKJIAType
(oTHneH, aneTuieH, TIUnepuH, GeHod, hopMmanbaerul, yKCycHast KUCIIoTa, TIUIHH). PacueTsl
mpocTeiieit popMysbpl OpraHudecKOi MOJICKYIIBI, UCXOJIs U3 3JIEMEHTHOTO cocTasa (B %)

Tema 4.2. CsoiicTBa
OpraHuYeCcKUX
COETMHEHN N

OcHoBHOE COICPKaHUE

10

TeopeTrudeckoe o0y4eHune

12

®Du3MKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCANHEHHUH OTIENBHBIX KJIACCOB (OCOOCHHOCTH
KJIacCU(HUKAIUU ¥ HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTUYECKU psiJi 1 o01ias popmyia;
n3oMepust; GU3NUECKUE CBOWCTBA; XMMUYECKUE CBOMCTBA; CIIOCOOKI MOIYUIEHUS):

47-50. — mpenenbHBIE YTIEBOMOPOABI (alKaHBl W IMKJIOANKAHBI). ['opeHre MeraHa Kak OJHWH W3
OCHOBHBIX MCTOYHHMKOB TEIIa B MPOMBIILICHHOCTA M ObITy. CBOWCTBA MPUPOHBIX YIIIEBOAOPOIOB,
HaXO0JIEHHE B IPUPOJIC U MPUMEHEHUE aJIKaHOB;

— HernpeebHble (aJIKeHBl, ATKWHBI U alKaJueHbl) U apoMaTHYecKue yriaeBoaopoasl. ['openne

AllCTUIICHA KaK UCTOYHUK BBICOKOTEMIICPATYPHOI'O INIAMCHU [JIA CBAPKU U PE3KHU MCTAJIJIOB

51-54. — xucnopocomepkanue CoeTUHEHUS (CITUPTHI B (PEHOIBI, KApOOHOBEIE KUCIOTHI B d(UPHI,
aNbJIETUIB U KETOHBL, )KUPHI, YIIIeBOAbI). [IpakTrdaeckoe mpruMeHeHHe STHIICHTITUKOIIS, TINIEPHHA,
¢enona. [Ipumenenne popmanbaernna, aneranbaeruaa, yKCyCHOM KHCIOTHL. MbIia KaK COJIM BBICIITHX
KapOOHOBBIX KUCIOT. MOIOIIHE CBOHCTBA MBI

55-58. — azorconmepxkamue coeauHEHUs (aMUHBI M1 aMHHOKHCIIOTHI, OelKH). BBICOKOMOIEKyIsIpHEIE
COCUHCHUS (CMHTETHUECKUE M OMOJIOTMUYCCKU-aKTUBHBIC). MOHOMED, MOMMEp, CTPYKTYPHOE 3BEHO.
[Tonmmepur3anust STHICHA KaKk OCHOBHOE HAIIPABJICHHUE €TI0 HCITOJIb30BaHMUS.

I'enernueckas cBsI3b MEXY KJIACCAMU OPraHUYECKUX COEAMHEHUN

IIpakTH4yeckne 3aHATUSA

OK 01
OK 02
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11-12. CocraBneHue cxeM peakuuid (B TOM YHCIE MO MPEAJIONKECHHBIM LENOYKaM MpeBpalleHHN), 2
XapaKTEepU3YIOIUX XUMUYECKHE CBOMCTBA OPIaHMYECKUX COCAMHEHHUN OTIENBHBIX KJIaCcCOB, CHOCOOBI
UX TOJyYeHHs W Ha3BaHHE OPraHWYECKUX COCAMHEHHWH [0 TPHUBHUANBHOW WIIM MEXIyHapOIHOU
CHCTEMaTHYECKOW HOMEHKIIAType.
Pemrenrie npakTHKO-OPHEHTHUPOBAHHBIX TEOPETHUECKHUX 3alaHUI Ha CBOWCTBA OPTaHUYECKUX
COCAMHEHHUH OTAEIBbHBIX KIacCOB
Tema 4.3. OcHoOBHOe coiep:kaHue 4 OK 01
Wnentudukanms TeopeTruueckoe o0yueHue 4 OK 02
OPraHMACCKUX BEINECTB, | 59-60. buooprannveckue coeaunenvs. [Ipumenenue u OHoIorndeckas poiib yriaeBoaoB. OKucieHne 2
UX 3HAYCHHUC U YIJI€BOIOB — UCTOYHHK YHEPTUH KUBBIX OpraHu3MoB. O0NacT NPUMEHEHHSI aM THOKHCIIOT.
TNPUMEHEHHE B OBITOBOH | [[pepparenns GelKkoB nuiLy B opranusme. bronornueckne GpyHkimu Genkos. buonornueckue
¥ [IPOM3BO/ICTBEHHOM ¢GyHKIMH KUPOB. PoJb opraHnyueckoil XMMHUHU B pelICHUH IPOOIeM MUILEBOi 6e301acHOCTH
ACATCIILHOCTH HCIIOBCKA | §1-62, Ponb OpraHM4ecKOi XUMHH B PEUICHUHU IPOOJIEM DHEPIETHYECKOM OE30IIaCHOCTH, B Pa3BUTHH 2
MEJIUIIMHBI, CO3JJAHUU HOBBIX MaTEPHAIOB, HOBBIX HCTOYHUKOB SHEPTHH (AITbTEPHATUBHBIC HCTOYHUKU
sHepruu). ONacHOCTh BO3/ICHCTBUS Ha )KUBBIE OPTaHM3Mbl OPraHUYECKUX BEIIECTB OTIEIbHBIX
KJaccoB (YriIeBOJOPOIbI, CIUPTHI, (DEHOJBI, XJIOPOPTaHUIECKHE POU3BOIHBIC, abJETUIBI U JIP.),
CMBICIT TIOKa3aTelIs MPeeNIbHO AOIMYCTUMON KOHLEHTPALUH
Tema 4.4. OcHOBHOe cojiep:KaHue 10 OK 01
Oprannueckue BemectBa | Teopernueckoe ofydenue 8 OK 02
B JKU3HENEATEIBHOCTH 63-66.bnoopranndeckue coenmHenus. [IpuMenenne n OGMoOJIOTHYEcKas poiib yriaeBoaoB. OKuCIeHHe 4
YeJoBeKa. VIJI€BOJIOB — WCTOYHHK OHEPTUU JKUBBIX OpraHm3mMoB. OOJIaCTH TNPUMEHEHHS aMHHOKHCIIOT.
[TpousBozaCTBO 1 [IpeBpamenuss OGenkoB mumy B opraHu3Mme. buosnormueckue ¢yHknum OenkoB. buonormueckne
MpUMEHEHHE ¢GyHKIUH KUPOB. PoJb oprannueckoil XUMHHY B pelIeHHH po0IIeM MUIIeBOi Oe30MacHOCTH.
OpraHNYCCKUX BCIICCTB HyxnenHoBbIe KUCIIOTHI: cOCTaB U cTpoeHue. CTpoeHne HykineoTH10B. CocTaB HyKJIEMHOBBIX KHCIOT
B IIPOMBIIIJICHHOCTH (JJHK, PHK). Ponp HyKJIEWHOBBIX KHCIIOT B )KH3HEIEATEIILHOCTH OPTaHU3MOB.
67-70.IIpou3BOACTBO OpraHMYECKHX BEIISCTB: IMPOM3BOJACTBO METaHOJa, MepepadoTKa HeTH. 4

[TonuaTrieH Kak KPYyNMHOTOHHAXKHBIM MPOAYKT XMMHYECKOTO MPOU3BOACTBA. IIpUMeHEeHHEe ATHIICHA.
[Ipon3BoACTBO M MPUMEHEHHNE KaydyKa U PEe3HUHBI.

CHUHTeTHYEeCKHE U MCKYCCTBEHHbIE BOJOKHA, UX CTpOeHMe, cBoiicTBa. IIpakTHdyeckoe MCOIb30BaHNE
BOJIOKOH. CHHTETHYECKHE IUICHKH: W30JISIHs Uil TPOBOJOB, MEMOpaHBI IJIs ONPECHEHHS BOJBI,
3alIUTHBIC TUICHKH IJIs aBTOMOOWIICH, IJIacTBIPH, XUpyprudeckue MoBs3KH. HoBele TexHOIOTHH
JaTbHEUIIEro COBEPIICHCTBOBAHUS MOJMMEPHBIX MATEPUAIIOB.
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Poine oprannveckoil XuMuM B pelIeHUH MPOOJIeM IHEPTreTHIECKOH OE30MacHOCTH, B Pa3BUTHH
MEIUIMHBL, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX HCTOUHUKOB SHEPTUH (aJIbTEPHATUBHBIC HCTOYHUKHI
SHEPTUH).

KonTtpoasnas padorta 3

71-72.CTpyKTypa 1 CBOWCTBA OPraHUUECKHUX BEIECTB.

Pa3nen 5 Kunernueckne

M TepMOJHHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKUX pPeaKIuid

Tema 5.1 CkopocTh
XUMHYECKUX PEaKITHA.
XUMHUECKOE

paBHOBecCHE

OcHoBHOE COICPKaAaHUE

Teopernyeckoe o0yyeHue

73-74.CkopocTh peakiyi, €€ 3aBUCHMOCTh OT Ppa3iMYHbIX (HAaKTOPOB: MPHPOABI pPEarupyroIIux
BEIIECTB, KOHIEHTPAIIMA pEarupyroliux BeIIeCTB, TeMIepaTypbl W IUIOMIATN pPEeaKIHOHHOMN
noBepxHOCTH. TermoBbie 3 (HEKTh XUMIUECKUX pEakInil. DK30-U SHAOTEPMHUUYECKHE, PEaKIIHH.
OO0patuMocTh peaknuii. XHMUYeCKOe PAaBHOBECHE U €T0 CMEIICHHE O] ICHCTBUEM Pa3IMIHBIX
(hakTOpOB (KOHIIEHTpAIHS PEareHTOB WM MPOAYKTOB PEaKly, JaBICHNE, TEMIIepaTypa) I
CO3JIaHMSI ONITUMAaJIbHBIX YCJIOBUM MPOTEKaHUsI XuMUudyeckux npoueccoB. [Ipunnun Jle [laTense

NN O

I[IpakTH4yeckue 3aHATHS

13-14.PemieHre NpakTHKO-OPHEHTUPOBAHHBIX 3aJaHWi Ha aHaau3 (aKTOPOB, BIMSAIONIUX Ha
W3MEHEHHE CKOPOCTH XMMHMYECKOH peakiuy, B T.4. C TMO3HMIHMHA 3KOJOTHYECKH IIeJIecO00pa3HOro
MOBEIEHUS B OBITY M TPYIOBOM JIESTENIHOCTH B IIEISAX COXPAHEHHS CBOETO 37I0POBbS U OKPYXKaroIeh
MIPUPOTHON CPENBI.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUil Ha puMeHeHue npuHiuna Jle-Illarense s
HaXO>KACHUSI HAIPaBJICHHUS CMEICHUsI PABHOBECHSI XUMUYECKOH peakuy U aHanu3 (haKkTopos,

BJIMAIOIINX HAa CMCIICHUC XUMUYCCKOT'O PABHOBCCHUS

OK 01
OK 02

Tema 5.2.
Kunernueckue
3aKOHOMEPHOCTHU
MIPOTEKAH
XUMUYECKUX peaKLnii

OcHOBHOe coJepxaHue

TeopeTruyeckoe o0y4yeHune

I

75-78. Xumnyeckne peaknun. Krnaccupuranms XUMHYECKHX peakiuii: 1o (a3oBOMy COCTaBy
(roMOTeHHBIE ¥ TETEePOTCHHBIE), II0 HCIOJB30BAHMIO Karamm3aropa (KaTaJuTHYECKHE U
HEKATATUTUICCKUE).

CKOpOCTh peakiluy, ee 3aBHCHMOCTh OT Pa3iIMYHBIX (DaKTOPOB: MPUPOJBI PEarHpYIOUIUX BEIIECTB,
KOHIICHTpAIIUM  pEarupyromuxX BEIIECTB, TemrepaTypbl (mpaBwio Banr-T'odda), mnomaam
pPEaKIMOHHOW TIOBEPXHOCTH, HaJIW4Msl Karanuzatopa. Ponb KaranM3aTopoB B MpUpoAe U
MPOMBIIIIEHHOM MPOU3BOJICTBE.

OHeprus akTUBALMK. AKTUBHPOBAaHHBIN KomIuieke. KaranuzaTops! u kartanu3. Ponbs kaTtanu3aTopos B
TIPUPOJIE M TPOMBIIIIIEHHOM ITPOH3BO/ICTBE.

OK 01
OK 02
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Tema 5.3. OcHoBHoOe coiepkaHue 4 OK 01
TepmonnHamuueckue TeopeTruyeckoe o0yueHue 4 OK 02
3aKOHOMEPHOCTHU 79-82 Knaccudukauust XUMHYECKHX peakUuid: MO TEeIIoBOMY J(PQeKTy (IK30TepMHUYECKHE, 4
MIPOTEKAHU SHIIOTEPMUYECKHE), MO0 oOparuMoctd (oOpatumble W HeoOpatumble). TeruoBble 3¢ dekThr
XUMHUYECKHUX PEAKIIUH. XMUMUYECKUX peakuuid. TepMoxumudeckue ypaBHeHHsA. OOpaTHMOCTh peakuuid. XHUMHUYECKOE
PasHoBecue paBHOBECHE M €ro CMELICHHE MO ACHCTBUEM pa3iIW4HBIX (aKTOPOB (KOHLEHTpALMs PEarcHTOB WM
XUMHUYECKHUX PEAKIUi NPOAYKTOB PEaKLUH, ABJICHHE, TEMIeparypa) IUIl CO3AaHUs ONTHMAJbHBIX YCIOBHH NPOTEKaHUSA

XUMHAYECKUX MPOLIECCOB.

[onsitie 00 sHTANBPIMK W 3HTponHU. DHeprus [ub6ca. 3akon ['ecca u ciencTBust U3 Hero. Pounb

CMEIICHHUS pABHOBECHSI B TEXHOJIOTHYECKUX MPOLECCaX.
KonTposbnas padora 4 | 83-84.CkopocTh XUMHYECKOH peakLIMi U XUMHYECKOE PaBHOBECHE. 2
Pasznen 6 lucnepcHbie cUCTEMBI 8
Tema 6.1. Tuctiepcabie | OcHOBHOe coiep:KaHue 8 OK 01
cucreMsl 1 GakTopel X | Teopernyeckoe o0y4enue 6 OK 02
YCTOWYUBOCTH 85-86./Iucnepcurie cucremsl. Komnonanaeie cuctemsl. FICTHHHBIE pacTBOPHI. 2

PactBopenne kak Qu3uKo-XuMHUYecKHi mporecc. PactBopsl. CrocoObl MPUTOTOBIEHHS PacTBOPOB.

PactBopumocTs. MaccoBasi 107151 pacTBOPEHHOTO BemiecTsa. [IpenensHo 1omycTuMble KOHIIEHTPAUH

U UX UCIOJIb30BaHKE B OLICHKE HKOJIOIMUYECKOH 0€30MacHOCTH.

Krnaccudukanusa aucnepcHsIx cucteM 1o coctaBy. CTpoeHne u (pakTopsl yCTOHYHUBOCTH AUCTIEPCHBIX

cucreM. PacnosHaBanne UCTHHHBIX PacTBOPOB, KOJUIOUIHBIX PACTBOPOB M IPyOOIUCTIEPCHBIX CHCTEM.

Crpoenne muieiuibl. PaccenBanue cBeTa TpW TPOXOXKICHHH CBETOBOI'O My4YKa 4epe3 ONTHYCCKU

HEOJTHOPOIHYIO cpeny (3¢ dexra Tunmans).

87-88. PacrBopenne kak ¢u3mKo-xuMuuyeckuid mpouecc. PactBopbl. CrmocoObl NPUTOTOBICHUS 4

pactBopoB. PactBOopuMocTe. MaccoBass [0ns pacTBOpeHHOro BemecTBa. CMBbICT —ITOKa3aTess

OpeAeiabHO JOMYCTUMOM KOHLEHTPAlMM W €ro HCHOJb30BaHHE B OLEHKE SKOJOTHYECKON

0€3011aCHOCTH.

[IpaBuna 3KOJOTHMYECKH LEIeCO00pa3HOro MOBEACHUS B OBITY W TPYOOBOM NESATEIBHOCTH B LIEISIX

COXPaHEHUsI CBOETO 37I0POBbS M OKPY’KaIOIIEH NPUPOAHON Cpelbl; ONTACHOCTh BO3AEHCTBUS HAa XKUBbIE

OpraHU3MBbl OIPECTICHHBIX BEIIECTB.

PenreHre npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUH Ha PAaCTBOPHI, UCIIOJIL3YEMbIC B OBITOBON

Y IPOU3BOJICTBEHHOHN ESTEILHOCTH YEIOBEKA
Tema 6.2 Nccnenoanne | OcHOBHOeE cofiep:KaHue 2 OK 01
CBOICTB PacTBOPOB TeopeTruyeckoe o0yyeHue 2

89-90. UccnenoBanue CBOWCTB pacTBOPOB. PelieHre 3a1ad Ha MPUTOTOBIICHHE PACTBOPOB 2
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KonTposshas padora 4 ‘ 91-92.lucniepcHbIC CHCTEMBI.

Pasznen 7 KauecTBeHHBIE peaKkuuuun oﬁﬂapymelmﬂ HECOPraHUYECKHUX U OPraHu4eCKUuX BEIICCTB

Tema 7.1. OGHapyxenue | OCHOBHOe coep:KaHue OK 01
HEOPraHUYeCKUuX Teopernyeckoe odyyenune
KaTHOHOB 1 aHHOHOB I[pakTHyeckue 3aHATHS
15-16 KauecTBeHHbIE XUMHUYCCKUE PEAKIIUH, XapaKTePHbIC 11 OOHAPYKEHHS HEOPTaHUIECKUX
BemiecTB (KaTHOHOB 1 aHHOHOB). CocTaBlieHNe ypaBHEHUH peakiuii oOHapykeHus KaTHoHOB [V
TpYII ¥ aHHOHOB, B T.4. B MOJICKYJIAPHOH U HOHHOH (popmax.
Peaxiuu oOHapyKeHUs] HEOPTaHMUECKHUX BEIECTB B PEATbHBIX 00BEKTAX OKPYKAIOIIEH Cpelibl.
IpodeccnonalibHO-OpHEeHTHPOBAHHOE COep:KaHue (Co/iep:Kanne NMPUKJIATHOTO MOIYJISA)
Pa3zpnen 8 Xumusi B ObITY U IPOM3BOACTBEHHOM AeATEJbHOCTH YeJ10BeKa
Tema 8.1. Xumus B | OcCHOBHOe coep:KaHHE OK 01
OBITY u | TeopeTuueckoe o0yyeHue K 1.1
MPOU3BOACTBEHHOM 93-95. Hogeiirive TOCTHXEHHS XUMUIECKOW HAYKHA M XMMUYIECKOM TEXHOIOTHH. POJTb XUMHH B K 1.2
ACSITCIIEHOCTH YEJIOBEKA | 00eCreYeHNH IKOJIOTHIECKON, SJHEPreTHYECKO 1 MUIIEBOM 0€30IaCHOCTH, Pa3BUTHU MEAULIHBL. IIK 2.1
[TpaBuia moKcKa U aHaJIM3a XMMUYECKOH HH(OPMALIK U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHas U 1K 2.2
yueOHO-Hay4Has IuTeparypa, CpeACcTBa MacCOBOM nHpOpMaluy, cets MHTepHeT) K 24
IIK 3.1
IIK 3.2
K 4.1
K 5.1
Pa3nen 9 UccinenoBanmne u XuMu4decKkuii aHajau3 00beKToB 0nocdepnl
Tema 9.1. Xumuueckuit OcHoOBHOe coiep:kaHHe OK 01
aHaJn3 npo0 BOJIBI TeopeTuueckoe o0yueHHe nK 1.1
96-98. Kiraccudukaiiust mpoo BOJBI O BUAY U HaA3HAUESHHIO, HCXO/IS M3 €€ XHMHYECKOTO COCTaBa. K 1.2
OpraHosienTH4ecKUe CBOMCTRA (3amax, Mpo3pavyHOCTb, IIBETHOCTh, MyTHOCTb) BOJbI. KucI0THOCTE 1 K 2.1
HIEeTIOYHOCTE BOBL. pH cperpl 1 MeToab! ee onpeneneHus. JKecTKOCTh BOABI U METOJIBI €¢ K 2.2
onpeneneHus. CyIIHOCTb METOIa TUTPOBAHUSL. K 2.4
Buapl s)xecTKOCTH BOJBI (BpeMeHHAs U MOcTostHHAS ). JKeCTKOCTh BOJBI KaK MPUYMHA BBITIAICHUS K 3.1
0CaZIKOB WJIM 00pa30BaHUs COJEOTIIOKEHNUH, UMEIOIUX MECTO B OBITY U Ha IPOU3BOCTBE. ’
CocraB coseil, BBI3BIBAIOIINX KECTKOCTh BOABI. XUMHUYECKUE MPOLECCHI, YCTPAHSIOLIUE KECTKOCTh gﬁ 3 i

BOJbl. YPaBHEHMSI XUMHUYECKUX PEAKIMMI, HIUTFOCTPUPYIOLIMX IPOLECCHI, IPOUCXOIAUINE NIPU
YCTpaHEHHH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM )KECTKOCTH OBITOBBIMU M XMMHUUECKUMHU CIOCO0aMHU.
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CriocoObl ycTpaHeHHUs IIOCTOSHHOM K 5.1
’KECTKOCTH.
99-101.Crioco0bl BbIpa)keHHUsI KOHIICHTPAIUH PACTBOPOB: MacCOBast 10JIs1 PACTBOPEHHOI'O BEIIIECTRA, 3
MOJISIpHAs U MOJISTIbHASI KOHIEHTpauuu. Tutp pactBopa. Pemenne npakTHko-oprueHTHPOBaHHBIX
TEOPETUYECKUX 33/IaHUI Ha pacyeT KOHIEHTPAINH 3arps3HsIONIMX BEIIECTB H UX CPAaBHEHHUE C
NpeAeIbHO OMYCTUMBIMUA KOHLEHTPALUSIMU
(ITAK).
Tema 9.2. OcHOBHOe coiep:kaHue 4 OK 01
XuMU4eCKui KOHTPOilb | Teopernueckoe odyueHune 4 OK 02
Ka4eCTBa NPOIYKTOB 102-103.KauecTBeHHBII XUMUYECKHUI COCTaB MPOAYKTOB MUTaHus. BemmecTtsa, Gpanscudumpyronme 2 OK 07
[IATaHNsA MPOJYKTHI IUTAHMSI, U BEIIECTBA, 3arpA3HAIONINE MPOAYKTHI MuTaHus. OnpeaeeHue 3arpsa3HsOnx OK 01
XMMHUYECKUX BEIIECTB B nK 1.1
NPOJYKTaxX MUTAHHMs, OTIPE/ICTICHIE BEIIECTB, HE 3asBICHHBIX B COCTABE NPOYKTOB ITUTAHUSI. K 1.2
104-105.0prannueckre 1 HEOPraHUIECKIE BEIIECTBA, BXOSIINE B COCTAB MPOTYKTOB MUTAHUS. 2 K 2.1
Onpenenenue coctapa 0JII0]] HA COJIEpP’KaHNE MAKPO U MUKPORJIEMEHTOB. V3ydeHue MpesIOKEHHBIX )
npernojasaresieM OJ0]] Ha IpeIMET XMMUIECKOTO COCTaBa, ONpeesieHHe I0JeH OT CyTOUHOW HOPMBI 1K 2.2
MaKpo ¥ MUKPO3JIEMEHTOB B YKa3aHHOM OJTozie. NK 2.4
Pemenune npakTuko-oprHEeHTHPOBAHHBIX 3a1a4 110 KyJIHHAPHOH TEMATHKE Pa3IUYHbBIX THUIIOB. MK 3.1
IIK 3.2
MK 4.1
MK 5.1
Tema 9.3. Xumnueckuii | OcHOBHOE coaep:KaHue 6 OK 01
aHayM3 TeXHUIECKUH Teopernyeckoe o0y4yenne 6 OK 02
BOABL 106-107.Haznauenne TexHUIecKoil BoAbl. TpeOoBaHMs K TEXHHYECKOH BOE IO TPYIIIaM 2 OK 07
noTpeOIeHHsI. OK 01
KagecTBO TEXHMYECKON BOABI Pa3HBIX BUAOB. XMMHUYECKHAHI aHAJIN3 U ITPOU3BOJICTBEHHBIN KOHTPOIIb K 1.1
cocTaBa TeXHMUYECKOH BOABI. CYyIIHOCTh METOAA TUTPOBAHHSI. K 1.2
AHaNM3 TEXHUYECKOI BOJIBI HA KECTKOCTh U PYyTHe IMoKa3aTean. KHCIOTHOCTD ¥ MIeT0OYHOCTD BOIBI. K 2.1
Onpeaenenue o01Iel 1 CBOOOJHOM MIETOYHOCTH (KUCIOTHOCTH) METOIOM TUTpoBaHus. pH cpenst u ’
METO[IBI €€ OTPEICITICHYS. 1K 2.2
2KecTkocTh BOJIBI M METOJIBI €€ OIIPEeICHHUSI. 1K 2.4
108-109.Cnioco0b! BblpakeHHs KOHLIEHTPALMK PaCTBOPOB: MaccoBasi JOJIsl pACTBOPEHHOTO BEILIECTBA, 2 1K 3.1
MOJISIpHAs U DK 3.2
MOJISUTbHAS KOHIEHTpauuu. TUTp pacTBopa. PemeHre npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX K 4.1

3aJaHui Ha
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110-111.T'urnenuueckast OlleHKa CTEIICHU 3arpsi3HEHUS BO3lyXa MOMEIICHHUS Ha OCHOBE 2 K 5.1
COMNOCTABJICHNS] KOHIIEHTPALMH AUOKCHU/IA YTIIEPOIa C COOTBETCTBYIOIINM I'MI'HEHHIECKUM
HOPMAaTHBOM.
PenreHrie mpakTHKO-OPHEHTUPOBAHHBIX TCOPETHUECKHUX 3aJ[AHUI HA pacdeT KOJMIECTBA BEIECTRA,
KOHIIEHTpalXi BpeJHBIX MPUMEceH B aTMOCc()epHOM BO3YX€ U BO3AYyXE TOMEIICHHUI.
Tema 9.4. Xumnueckuii | OCHOBHOe coiep:KaHHe OK 01
aHaJln3 BO3JyXa TeopeTruyeckoe o0yueHue OK 02
112-113. Xumudeckuii coctaB aTMOC(HEpHOTO BO3/IyXa, BO3/ayxa paboueii 30HbI. BpeaHbie BemecTa u OK 07
NPUMECH B BO3IyX€E KHJIBIX TIOMEIICHNH, B BO3ayXe pabodeii 30HbI. HopMaTHBHEIE TOKYMEHTEL. OK 01
[TocnencTBus Bo31eHCTBUS BRICOKOI KOHIIEHTPALMU YTIIEKUCIIOTO T'a3a Ha OPraHU3M YeJIOBEKa. K 1.1
MeponpHATHS IO CHIDKEHHUIO YPOBHS 3arpsI3HEHHOCTH K 1.2
BO3AyXa HCCIEAYeMOH KOMHATHI. MK 2.1
114-115.T'uruennueckas OlleHKa CTEIICHU 3arpsi3HEHUs BO3/lyXa MOMEIICHHSI HAa OCHOBE
CONOCTAaBJICHNS] KOHIIEHTPALMH AUOKCH/IA YTIIEPO/Ia C COOTBETCTBYIOIINM I'MI'MEHHIECKUM nK 2.2
HOPMAaTHUBOM. K 2.4
PenieHne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUCCKUX 3aaHHil Ha PAcYeT KOJMIECTBA BEIICCTBA, K 3.1
KOHIICHTpAINil BPEIHBIX IPUMeEcel B aTMOC()EpPHOM BO3IyXe M BO3yXE IIOMEIICHHIH. MK 3.2
MK 4.1
MK 5.1
116.AKP no utory 2 cemectpa 1
KoncyabTanmii 6
IIpomexyTouHas aTTecTanus (IK3aMeH) 6
Hroro 3a 1 cemecTp nano 94 yacoB, n3 HUX 74 yaca JeKIUH, 8 NpaKkTUYeCKHX padoT, 6
KOHCYJIbTaluii, 6 MPOME:KyTOUHBIX aTTeCTAINH
Bcero 144
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3. YCJIIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOTI'O ITIPE/IMETA
3.1. TpeGoBaHusi K MUHUMAJILHOMY MaTepPUAJIbLHO-TEXHMYECKOMY o0ecreyeHn o

Jis  peanuzanuM  mporpammbl - 00mIe00pa3oBaTeIbHOrO MpeAMeTa JOJDKHBI - OBITh
IPEIYCMOTPEHBl CJENYIOIME CHEUUalIbHble MOMENEHHs: Yy4eOHbI KaOMHET XHMHUHU W/MIu
y4eOHON XMMHUYECKOH JIabopaTopuu.

OO6opynoBanue y4eOHOro kabuHera (HarJsiiHble MOCOOUsI): HAOOPHI MAPOCTEPIKHEBBIX
MoOJIeJIell MOJIEKYJ, MOJAENIN KPUCTAIIMUECKUX PELIETOK, KOJUIEKIIMHM IPOCTBIX M CIOKHBIX
BEIIECTB W/WIM KOJUIEKIIMU TOJIMMEPOB; KOJUICKIUS TOPHBIX MOPOJ M MHHEpAJoB, TalHIa
Menpeneesa, yueOHble QpuiibMbl, HU(GPOBBIE 00pa30BaTENIbHBIE PECYPCHI.

TexHuueckue cpeacTBa 00yuYeHHMsi: KOMIBIOTEDP C YCTPOMCTBAMHU BOCIPOM3BEICHHUS
3ByKa, MPUHTEP, MYJIbTUMEAHA-TIPOEKTOP C OJKPaHOM, MYJIbTHUMEIUWHAs [OCKa, yKa3Ka-
IIpE3EHTEDP VISl MPE3CHTalU.

OOopynoBanue jadopaTopun W padoYMx MecT JA0OPaTOpPMU: MEH3YpPKU, IUIETKU-
KalleJbHUILbl, TEPMOMETPBI, MUKPOCKOII, JIYIbI, IPEAMETHBIE U IOKPOBHBIE CTEKJIA, IJIAHILETHI
JUISL KameNbHBIX peakiuil, (uiabTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOHUPKH,
pe3uHOBBIE MPOOKH, (HOHAPUKH, HAOOp pPEAKTHBOB, CTEKJSHHBIE IaJOYKH, IITATUBBI JJIs
poOUPOK; MEPHBIE LIWINHAPHI, BOPOHKH CTEKIISTHHBIE, BOPOHKHU JICIUTENIbHBIC IMIHMHIPHYECKUE
(50-100 mu), crynku ¢ mecTUKoM, (GappopoBble YaIKW, MUHIETHI, GHUIBTPHl OyMaKHbBIE, BaTa,
Mapiis, YacoBbl€ CTEKJA, DJEKTPOIUIMTKH, Ja0OpaTOpHBbIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp JIsl MOJydeHHUs Ta30B (WM MPOOUpPKa C Ta300TBOJHOM TPYOKOH), JAepiKaTenn
JUIsl IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 1 200 mu1); mmarenan; NUHLIETHI; TUTE€IbHBIC UL, CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mm) u MepHble kKonObl (25, 50, 100 u 200 mn), BoasiHas OaHsa (Win
TEPMOCTAT), CTCKJISHHBIC NaJIOYKH, KOHWYECKHE KOJIObI st TuTpoBanus (50 m 100 wmur);
WHAVKATOpHBIE TOJOCKM JJs onpeneneHus pH u crangapTtHas WHIUKATOpHAs IIKaja;
YHUBEpCaIbHBIN HHAMKATOP; nunetku Ha 1, 10, 50 mu (umm no3aropst Ha 1, 5 u 10 mur), GropeTku
JUIS TUTPOBaHMS, MeTUIMHCKHE mmpuibl Ha 100—-150 mut, nabopaTopHble W/HIN aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1adopaTopHOe 000pyIOBaHUE.

3.2. UudopmaumonHoe odecredeHue peaan3anuu NporpamMmbl

1. dna peanuzauuu mporpaMMbl 6ubinotreyHsiii (oHI 00pa30BaTENIbHON OpraHu3aluu
JIOJKEH UMETD MeYaTHBIC W/WIIH 3JIEKTPOHHBIE 00pa3oBaTesbHbIe M HH)OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE IS MCIIONB30BaHUS B 00pa3oBaTEILHOM Mpoliecce, HE CTaplle IMATH JIET C
MOMEHTa U3JIaHUsl.

2. PexoMeHmyemple TieuaTHbIE W3JaHUS TI0 peaju3aluu  00IIeo0pa3oBaTEIbHOM
JUCIUIUIMHBINPEACTABIEHBl B METOIMYECKUX PEKOMEH IALIUAX 110 OpraHU3alii 00ydeHusl.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUsI 00111€00Pa30BaTEJIbLHOIO NPeaMeTa

KoHTpoJib 1 o11eHKa pe3yIbTaTOB O0YUYEHHS OCYIIECTBIISETCS MPENoaaBaTeIeM B IIpoliecce
MIPOBEJICHUSI TPAKTUYECKUX 3aHATUH U JabOpaTOpHbIX paboT, TECTUPOBAHUS, a TaKKe
HUCCJIEJOBaHUM.

00y4JaromuMHUCs 3aJIaHuH,

Oo0y4YeHHs OIpeNesioT,

BBIITOJIHCHUA HWHAWBHUIYaJIbHBIX ITPOCKTOB,

Pe3ynbratel 910 OOyvarouiyecss JOJDKHBI 3HATh, MOHUMATh H
J€MOHCTPHUPOBATH [0 3aBEPIIECHUN U3YUEHUS JUCHUTIIUHBL.

Jns opmupoBaHus, KOHTPOJS M OLEHKU pPE3yJIbTaTOB OCBOEHHS Y4E€OHOro MpeamMera
HCTIONB3YETCSl CUCTEMa OIICHOYHBIX MEPOINPHUATHH, TIPEACTABIISAIONIAs COO0M KOMITTIEKC yI4EeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJabTaTaMu OOydeHUs W CHOPMYIHPOBAHHBIX C yYETOM

@I'OC COO (npeametnsie pe3ynbraThl o aucuuiuinye) u GI'OC CIIO.

Ne Monys. / Pasaen / PesyabTaT 00yueHus OueHo4YHbIe MEPONIPUATHS OK
Tema
I |OcHoBHO# MOOyJIB
1 (Pa3zgexn 1. OcHoBBI |@opMYyJIHPOBATH 0a30BbIE
CTPOEHHS NOHSITHS ¥ 3AKOHBI XHMHH
BelllecTBa

1.1 |Crpoenne atTomoB  |COCTaBISATH XUMHUECKHE 1. Tect «Ctpoenne aToMOB OK 01
XUMHNYCCKUX (1)OpMy.]'II)I COGZ[I/IHGHI/Iﬁ B XUMHUYCCKUX BJIEMECHTOB U IIPUPOJA
JJIEMEHTOB U COOTBETCTBHH CO CTETICHBIO | XMMHYECKOW CBSI3M».
mpupozaa OKHUCJICHUS] XUMHYECKHUX 2. 3agaum Ha COCTaBJICHUE
XUMHAYECKOU CBSI3U  |3JIEMEHTOB, UCXOS U3 XUMUYECKUX (HOpMyI

BaJICHTHOCTH U JIBYXaTOMHBIX COCIMHEHUH
ANEKTPOOTPUIIATETTHLHOCTH (oxcunoB, CynbGUIOB, TUAPUIOB U
T.IL).

1.2 |[lepuognueckuii XapakTepu3oBaTh IIpakTHKO-OpHEHTHPOBAHHbIE OK 01
3aKOH W Ta0wIa XUMIUYIECKUE JIEMEHTHI B TEOPETHUYECKUE 3aJaHns Ha OK 02
.M. MenneneeBa |COOTBETCTBUM C UX XapaKTEePHU3aLU0 XUMHUYECKUX

MOJI0KEHHEM B 9JIEMEHTOB: «MeTaumaeckue /
NepUOANYECKOI cucTemMe HEMETAUIMYECKHE CBOICTBA,
XUMU4ecKuX sseMenToB J[.U. |amekTpooTpuuarensHoCTh U
MenpgeneeBa CPOJZICTBO K JIEKTPOHY
XUMHYECKUX JJIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOEHHEM U TIOJIO)KEHUEM B
MEPUOJUUECKON CHCTEME
XUMHUYECKUX 3eMeHToB [[. 1.
MenneneeBay.
2 |Pa3pen 2. CocraBisate ypaBHeHusi H [ KonTposabHas padora
XumMuyeckune €XeMbI XHMHYECKHX «CTpoeHue BelecTBa u
peakuuu peakuui XHMHYeCKHEe peaKkum)
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Moayas / Pazned /
Tema

Pe3ynbTat 00yuenus

OueHoYHbIEe MEePONPUATHS

OK

2.1

Tunel XuMUYEeCKUX
peakuuit

CocTaBnsaTh peakuu
COCITMHEHMS, Pa3JIOKEHHS,
oOMeHa, 3aMelleHHS,
OKHCJIUTEIILHO-
BOCCTAaHOBUTENBHBIC PEAKIHH
U peaKiun
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THIPOKCOKOMILIIEKCOB
QTIOMUHUS U IUHKA) C
y4acTHEeM HeOpraHUYeCKHUX
BCIIICCTB

1. 3agauu Ha cocTaBieHUE
ypaBHEHUI peakiuil:

— COGIIMHEHUS, 3aMEeIISHIS,
pasokeHus, 0OOMEHa U peaKIThii C
ydacTHeM KOMIUIEKCHBIX
coenuHeHUH (Ha mpuMepe
TUAPOKCOKOMIIJICKCOB aJIIOMUHUA U
[IUHKA);

— OKHCIIUTEIHHO-
BOCCTaHOBHTEJIBHBIX PEAKIIHIA C
HCTIOJIH30BaHUEM METOJIa
AJIEKTPOHHOTO OallaHca;

— C y4acTHEeM KOMIUIEKCHBIX
COeMHEHNH (Ha mpuMepe
THUIPOKCOKOMIUIEKCOB IIMHKA U
ATFOMUHUA ).

2. 3agaum Ha pacyer
KOJIMYCCTBCHHBIX XapaKTCPUCTUK
MPOJIYKTa PEAKIIMU COCAUHCHUS;
MacCOBOM MM 00BEMHOM TOJIH
BBIX0/1a TIPOAYKTa PEaKIIUU
COEIUHEHHUS OT TEOPETHIECKU
BO3MOKHOTO; 00BEMHBIX
OTHOIIICHHI T'a30B;
KOJIMYCCTBECHHBIX XapaKTECPUCTUK
HNCXOOHBIX BCUICCTB U IIPOJYKTOB
peaxiuu; Maccol (00beM,
KOJIMYECTBO BEIIECTBA) ITPOYKTa
PeaKIuu, eCIIH OJTHO U3 BEIICCTB
JTAaHO B BUJIE PacTBOpa C
ONpEeIEIeHHON MacCOBOM JoJei
PacCTBOPEHHOTO BEIIIECTBA.

OK 01

2.2

DeKTpOoNIUTHYECKA
s JUCCOLMAI U
HOHHBIA 0OMEH

CocTaBiaTh ypaBHEHHUS
XUMHYECKUX PEaKIIH
HOHHOTO OOMEHA ¢ yJacTHeM
HCOPraHNM4YC€CKUX BCIICCTB

1. 3aganus Ha cocTaBICHUE
MOJIEKYJIIPHBIX W HOHHBIX PEaKINit
C y4acTHEM OKCHIOB, KHCIIOT,
OCHOBAHUM W COJIEH, HOHHBIX
peaxkuui TuApoIn3a CoJieH,
YCTaHOBJICHHUE U3MEHEHUS
KHUCIIOTHOCTHU CPEJbI.

2. JlabopatopHas paboTa «Peakim
TUIPOITU3aY.

OK 01

Pa3znen 3.
CtpoeHue u
CBOJiCTBa

HccaenoBare cTpoeHne u
CBOICTBA HEOPraHUYECKUX
BelIeCTB

KonTtpoansnas padora
«CBoliCTBa HEOPTAHMYECKHUX
BeIIeCTB
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Moayas / Pazned /
Tema

Pe3ynbTat 00yuenus

OueHoYHbIEe MEePONPUATHS

OK

HEOPraHNIeCKUuX
BEIIECTB

3.1

Knaccudukanus,
HOMEHKJIaTypa u
CTpOEHUE
HEOPTraHWYeCKUX
BEILECTB

Knaccupunuposatsb
HEOpPraHUYECKHEe BELICCTBA B
COOTBETCTBHH C X CTPOCHHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHMUECKUX
BEILIECTB UCXOJIS U3 UX
XUMHUYECKOU (popMyIIbI HiTH
COCTaBJICHUE XUMHYECKOH
(hopMyITBI KCXOMS U3 HA3BaHUS
BEIIECTBA 110 MEXTyHAPOTHOW WITH
TPUBHUAIBHON HOMEHKJIATYPE».
2. 3ajgaun Ha pacyeT MacCcoBOMU
Jtoyid (Macchl) XMMHYECKOTO
3J7eMeHTa (COeMHEHNs) B
MoOJIeKyJIe (cMecH).

3. [lpakTHueckue 3a1aHus MO
KJIacCU(UKaIMK, HOMEHKIIAType U
XUMHYECKUM (PopMyiamMm
HEOPTaHWYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTHYecKue 3a1aHNs Ha
ONpEACIICHNE XUMUUECKON
AKTHBHOCTH BEIECTB B
3aBUCHMOCTH BUJIa XUMHYECKON
CBSI3M U THIIA KPUCTAJLUTUIECKON
PEIIeTKH.

OK 01

3.2

dusnko-
XHUMHUYECKHE
CBOMCTBA
HEOPTaHUIECKUX
BEIIECTB

VYcTaHaBIMBaTh 3aBUCUMOCTD
(pU3UKO-XMMUYECKUX CBONCTB
HEOPTaHWYECKHX BEIIECTB OT
CTPOECHHSA aTOMOB M MOJIEKYIL,
a TaKXe TUIa
KPUCTAJNINYECKON pelIeTKU

1. Tect «OcobenHocTH
XUMHYECKUX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBaHWH, aM(pOTepHBIX
TUJPOKCUJIOB U COJIEI.

2. 3amaHus Ha COCTaBJICHUE
YPABHEHUI XUMUYECKUX PEAKIIMIL €
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKHUX BELIECTB:
OKCHJIOB METAJJIOB, HEMETAJIJIOB U
amM(OTEepHBIX SJIEMEHTOB;
HEOPTaHWYECKHUX KHUCIIOT,
OCHOBaHHMH 1 aM()OTEPHBIX
THUIPOKCHIOB, HEOPTAHNIECKUX
COJIEH, XapaKTEPU3YIOIUX UX
CBOICTBA U CIIOCOOBI MOTYUECHHS.
3. [IpakTHKO-OpHUEHTHPOBAHHBIE
TEOPETUUECKHUE 3aTJaHNs Ha
CBOICTBA U MOJIyYCHHE
HEOPraHMYECKHUX BELIECTB.

OK 01
OK 02
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Moayas / Pazned /

Ne Tema Pe3yabTat 00y4yeHus OueHovHbIe MEPONPUATHSA OK
4. JJaboparopHas paboTa
«CBolicTBa METAIIOB U
HEMETAJLIOBY.

3.3 |Unentnduxaums  |MccneposaTb 1. NpaKTMKo-0pueHTMpoBaHHble |OK 01
HCOPIaHMHMCCKUX | kqyecTBEHHbIE peaKLUm 3a4,aHUA NO COCTaBNEHUIO OK 02
BeHIecTs HEOPraHUYECKMX BELLECTB | XMMMUYECKUX PeaKLLUM C OK 04

yyacTmem HeopraHMYyecKux
BeLLeCTB, UCMONb3yeMblX ANA UX
NAEHTUPUKaLUMN.

3.4 |IIpousBoacTBO O00CHOBBIBATh 3HAYECHHE U IIpakTHKO-OpHEHTUPOBAaHHbIE OK 01
HEOPTaHUYECKUX NpUMEHEHHE HEOPTraHWYECKUX |3adaHusl IO COCTaBIICHHIO OK 02
BEIIEeCTB. 3HAYCHUE |BEUIECTB B OBITOBOW U XUMHYECKUX PEAKIUN C y4acTUEM
Y TIPUMEHEHNE B MIPOU3BOCTBEHHOM HEOPTaHWYECKHX BEIIECTB,

OBITY U Ha JIESITETFHOCTH YeJI0BeKa NX HCTIONIB3YEeMBIX IS UX
MIPOM3BOICTBE (hM3UKO-XUMUIECKUMU nAeHTU(UKALINT H
CBOWICTBaMU MPOMBIIUICHHBIX CIIOCOO0B
MOJTy4EHHUS.

4 [Pa3nmexn 4. HccaenoBath cTpoeHue U KontpoasHas padora
Crtpoenue u CBOIICTBA OPraHNYeCKHX «CTtpoeHue u cBOHCTBA
CBOMCTBA BelllecTB OPraHN4YecKHX BEIIeCTB)
OPraHnYecKuX
BelleCTB

4.1 |Knaccudukanms, Kaccudummponats 1. 3agaHus Ha COCTaBJICHHE OK 01
CTpOCHHE U OpraHHYecKHe BellecTBa B Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHUEM |COEIMHEHUH 110 TPUBUATBHOMN HITH
OpPraHUYECKNX MEXTyHAPOJIHOW CUCTEMAaTHYECKON
BEIIIECTB HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJICHUE
TIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (hopmyt
OpPraHMYECKHUX BEIIECTB OTACIbHBIX
KJIaCCOB.

3. 3amauu Ha ompeiesieHue
TpocTeneit GopMyIsl
OpPTaHUYECKOW MOJIEKYJIIBI, UCXO/IS
U3 3JIEMEHTHOTO cocTaBa (B %).

4.2 |CaolicTBa VYcTaHaBnuBaTh 3aBUCUMOCTH | 1. 3a1aHus Ha cocTaBlIeHHE OK 01
OpraHu4eCcKUuX (hU3UKO-XMMUYECKUX CBOMCTB |ypaBHEHHH XMMUUecKuX peakiuii ¢ [OK 02
COCAMHEHHN OpPraHUYECKHUX BEIECTB OT y4acTHEM OPTaHUYECKUX BEILECTB

CTPOCHUA MOJICKYJI

Ha OCHOBAaHHUH HUX COCTaBa U
CTpOCHMUH.
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Moayas / Pazned /

Ne Tema Pe3yabTat 00y4yeHus OueHovHbIe MEPONPUATHSA OK
2. 3afaHus Ha COCTaBIEHHE
YpaBHEHUI XUMHUECKUX PEAKIHM,
WLTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUsI JaHHBIX PEakuuil u
TeHEeTHYECKOH CBA3HM OPTaHMUECKUX
BEIIIECTB Pa3HBIX KJIACCOB.

3. Pacuernsie 3agaun no
YPaBHEHMSIM PEAKLU C yHacTUEM
OpPraHUYeCKHX BEIECTB.

4. JIaboparopHas paboTa
«IlosyueHue sTuneHa U U3y4eHUE
€ro CBOMCTBY.

4.3 |Opranudeckue OO00CHOBBIBATh 3HAYCHUE U IIpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEILIECTBA B NPUMEHEHHE OPTaHUYECKUX  |3aIaHusl 110 COCTaBIICHHIO OK 02
KU3HEAEATCIIPHOCT |BELIECTB B OBITOBOM U XMMUYECKUX PEaKLHUH ¢ yJacTHEM
1 YeJI0BeKa. MIPOU3BOCTBEHHON OpPTaHUYECKHUX BEIIECTB,

HpOI/I?:BOZ[CTBO u JACATCIBbHOCTH YCJIOBEKA UX HCHOJIB3YCMbBIX IS UX
NpUMEHEHHE (U3UKO-XUMUYECKUMHU uaeHTH(OUKAIK B OBITY U
OpTraHUYCCKUX CBOMCTBaMH IIPOMBIIIIJICHHOCTH.
BEIIIECTB B
HPOMBIIIIEHHOCTH

5 |Pa3gen 5. HccaenoBats paBHoBecue 1 | KontposabHasi padora
Kunernyeckne 1 |CKOPOCTb XHMHYECKHUX «CkopocTb XUMHYeCKOH
TePMOAUHAMHUYECK |peaKIui peaknuu U XuMHYecKoe
ue paBHOBecHe)
3aKOHOMEPHOCTH
NPOTEeKAHNS
XHMHYECKHX
peaxumii

5.1 |CkopocTb XapakrtepusoBatb BauAHMe |[pakTUKo-opueHTUpoBaHHble |OK 01
XMMHUYECKNX KOHUEeHTpauum TeopeTnyeckune 3afaHmA Ha OK 02
peakLumi. pearnpyroLLmx BeWecTB U |aHanu3 GakTopos, BAUAIOLLUX
Xnmunueckoe TemnepaTypbl HAa CKOPOCTb |Ha U3MEHEHUE CKOPOCTH
paBHoBecue XMMUYECKUX peakumni XMMWYECKON peakuuu.

XapaKkTepu3oBaTb BAUAHUE
N3MEHEHMA KOHLEHTPaLUnUn
BELLEeCTB, peakLumm cpeabl 1
TemnepaTypbl Ha
CMeELLLEHME XUMUYECKOTO
paBHOBeECKA

MPaKTUKO-OPMEHTUPOBAHHDbIE
334aHu1A HA NPMMeEHeHne
npuHumna Jle-lWatenve ana
HaXOXAEHUA HaNpaBAeHNA
CMeLLeHnA paBHoBecKA
XMMUYECKOM peakLMn U aHanuns
$aKTopOoB, BANAIOLWMX Ha
CMeLLeHNEe XMMNYECKOro
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Moayas / Pazned /

Ne Pe3yabTat 00y4yeHus OueHovHbIe MEPONPUATHSA OK
Tema
paBHOBECUA

5.2 |Kunernueckue WccnenoBate BiusiHIE 1. JlabopatopHast paboTa Ha BeIOOp: |OK 01
3aKOHOMEPHOCTH KOHIICHTPAIMH pearupyronux |— «OnpeneiacHue 3aBUCHMOCTH OK 02
MIPOTEKAHUSA BEIIIECTB U TEMIIEpPATypbl HA  |CKOPOCTH PEAKIHH OT
XUMHUYECKUX CKOPOCTH XUMHUYECKUX KOHIICHTPAIlUX PearupyroInx
peaxkuuii peaxkuui BEILIECTBY;

— «Ormpenienenue 3aBUCUMOCTH
CKOPOCTH PEAKIIMH OT
TeMIepaTyph».

2. IIpakTUKO-OPUEHTUPOBAHHbBIE
TEOPETUUECKHUE 3aJaHUs HA aHAJIN3
(hakTOpOB, BIMSIONINX Ha
HW3MEHEHUE CKOPOCTU XUMHUUYECKON
peaxIum.

5.3 |Tepmonunamuuecku | Mccnenopars BIUsHIE 1. 3agaun Ha pacueThl TETUIOBBIX OK 01
€ 3aKOHOMEPHOCTH |M3MEHEHUS KOHLICHTPalluU a¢dexToB xumuueckux peakuid 1 |OK 02
MIPOTEKAHUS BEILIECTB, PEAKLIUU CPEbl U omnpeeNieHne THIIA PpeaKkuu (1o
XUMHUYECKUX TEMIIEpaTyphl Ha CMELICHUE | TeroBoMy 3 dekTy: 3K30- U
peaKIui. XUMHUYECKOTO0 paBHOBECHUS 3HAOTEPMUYECKHE).

PaBHoBecue 2. IIpakTHUKO-OpHEHTUPOBAHHbIE

XUMUYECKUX 3aJaHus Ha IPUMEHEHNE NPUHINIIA

peakuui Jle IllaTenne mis HaXOKIECHUS
HaIpaBJICHUS CMEIIEHUS
paBHOBECHSI XMMHUYECKOM peaKIiu
U aHau3 GaKTOPOB, BIUSIONINX HA
CMEIEHNE XUMUUECKOTO
paBHOBecCHS.
3. JIJabopartopHas paboTa
«M3y4enne BNUSHUS pa3IUuHBIX
(hakTOpOB Ha CMELIECHUE
XMMHYECKOTO PABHOBECHUS.

6 |Pa3nen 6. HccnenoBats nucnepcusie  |KonTposbHas padota mo teme

JAucnepcHbie CHCTEMBI «JlucnepcHble CHCTEMbD)

CHCTEMBI

6.1 |/lucniepcHbie Paznuuate ucTuHHBIE 1. 3agaun Ha TPUTOTOBIICHUE OK 01
CUCTEMBI U PacTBOpPHI, KOJUIOUIHBIE pacTBOpPOB. OK 02

(baxTopbI HX
YCTOMYUBOCTH

pacTBOpHI U rpydoaucepCcHbIC
CHCTEMBI Ha OCHOBE
XMMHYECKOT0 SKCIIEPUMEHTa

2. [IpakTHKO-OpHUEHTUPOBAHHEIE
pacyeTHbIC 3a/1aHHS Ha
JHCIIEPCHBIE CUCTEMBI,
UCTIONIb3yEeMbIe B OBITOBOM M
HPOU3BOJCTBEHHOM NEeSITENbHOCTH
YeJoBeKa.
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Moayas / Pazned /

Ne Pe3yabTat 00y4yeHus OueHoyHbIe MEPONPUSATHS OK
Tema
6.2 |HccnemoBanue Uccnenoars Gusuko- JlabopatopHas paboTta (Ha BeIOOp): |OK 01
CBOICTB XUMHUYECKUE CBOMCTBA — I[IpuroroBneHue pacTBOpOB;
JHCIIEPCHBIX Pas3JIMYHBIX BUJOB — HccenenoBanne AUCHEPCHBIX
CHCTEM JHCHEPCHBIX CHCTEM CHCTEM.
7 |Pa3zpgen 7. HccaenoBath cBoiicTBa
KauecTBeHHBIE OpraHUYecKux u
peaknuu HEOPraHN4eCKMX BelecTB C
00HapYy:KeHus HCII0JIb30BaHUEM
OPraHUYecKHX H  |KauyeCTBEHHBIX peaKuuii
HEeOpPraHu4ecKux
BelllecTB
7.1 |OGHapyxeHue Uccnenosate xkauectBennsle | 1. JlaboparopHas pabota (Ha OK 01
HEOPraHWYeCKUX PeaKLUny HEOPraHUIECKUX BBIOOD):
KaTHOHOB U BEILECTB — AHaJINTHYECKHE PeaKL1H
QHUOHOB kaTuoHoB [-VI rpynm;
— AHAIUTUYECKUE PEAKIINU
AQHHOHOB.
2. IlpakTHyeckue 3a1aHus Ha
COCTABJICHUE YPAaBHEHUN peakIui
oOHapykeHus: KaTHoHOB [V
TPyl ¥ aHKOHOB, B T.4. B
MOJIEKYJISIPHOM W HOHHOH (hopMmax.
Il |IIpukjaagHoi Moxyab
8 |Pa3men 8. OueHuBaTH MOCHEICTBHUSA 3ammTa Keiica (¢ yueToM
Xumus B ObITY U |OBITOBOM U Oyayuieii mpodeccuoHATbHOI
NPOU3BOJACTBEHHO |MPOM3BOJACTBEHHOM JAesTeJIbHOCTH)
W 1eATeTbHOCTH  |AeATeIbHOCTH YeJI0BeKa C
YyeJi0BeKa MO3MIHIA IKO0JIOTHYeCKOM
0e30macHOCTH
Xumusi B ObITY U OneHuBaTh MOCIEICTBUS Keiic (¢ yaerom Oyayieit OK 01
TIPOM3BO/ICTBEHHOH |GBITOBOM M MPOM3BOACTBEHHO |MpodeccuonanbHoii gestensroctr) |OK 02
JESTEIbHOCTH JESITEeIbHOCTH YeJIOBEKa C Bo3MoKHBIE TEMBI KEHCOB: OK 04
YyenoBeKa MO3ULUH SKOJIOTMYECKON 1. TloTrennenue kiuMara u EE (1)71
0e301acHOCTH BBICBOOOJKICHHUE I'a30BbIX THAPATOB MK 1:2
CO JIHA OKEaHa. K 2.1
2. bynymme matepuanst s aBua-, |I1K 2.2
MAIIIHHO- U TIPUOOPOCTPOCHHSL. IIK 2.4
3. HoBsle maTepuaisl 1iis 1K 3.1
COJIHEUHBIX OaTapei. IIK 3.2
4. JlexapcTBa Ha OCHOBE 1K 4.1
IK 5.1
PacTUTEIBbHBIX MPETapaToB.
9. |Pa3zpmen 9. HNHuTepnpernpoBath 3amura yuyeOHO-

HccaenoBanue u
XHMHYECKH

XHMHYecKHe Mpouecchl u
siBJIeHus1 B Ouocdepe

HCCIIeI0BATEIBLCKOT0 MPoeKTa (¢

y4eToM Oynyuien
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Moayas / Pazned /

Ne Tema Pe3yabTat 00y4yeHus OueHovHbIe MEPONPUATHSA OK
aHaJIu3 00bEKTOB npo¢eccHOHAIbHOMI
Ouocdepsbl JAesITeJIbHOCTH)

9.1. |Xumunueckuii UccnenoBats XUMHYECKHI 1. Tect «CBoiicTBa 1 COCTaB OK 01

aHaJIu3 mpo0 BOJBI | COCTAB MPOO BOJIBI BO/JIBI». OK 02
2. 3aganne « Xumuueckuii cocta  |OK 07
BOJIBI, THII BOJBI U CIIOCOOEI €€ IIK 1.1
npuMeHeHus» (¢ ucrnons3osannem |[1K 1.2
HOPMATHBHBIX JOKYMEHTOB). EE ;é
3. ITpaKkTUKO-OPHUEHTUPOBAHHbIE K 2.4
TEOPETHYECKUE 3a/[aHUs HA COCTAB | 11p- 3 |
BOJIBI U CTIOCOOBI BEIPKCHUS MK 3.2
KOHIIEHTPAIIMIl U TIEpECUET TIK 4.1
KOHIeHTpanuii (¢ ucroap3oBanuem (11K 5.1
HOPMATHUBHBIX IOKyMEHTOB).

4. JIaboparopHast paboTa Ha BbIOOD:
— OuucTKa BOAbI OT 3arpsi3HEHUN;
— Onpenenenue pH Boasl u ee
KHCIIOTHOCTH;

— OnpeneneHne KeCTKOCTH BOIBI U
crocoObI ee yCTpaHeHHs..

9.2. | Xumuueckuit HccenenoBarh XUMHUYIECKAN 1. Tect «Opranudeckue u OK 01
KOHTPOJIb KAUECTBA |COCTaB NPOLYKTOB MUTAHUS HEOpPraHUYECKUE BEILECTBA, OK 02
MPOTYKTOB MUTAHUS BXOJISIIIIKME B COCTAB MPOAYKTOB OK 07

MIATaHUS. K 1.1
2. IIpakTUKO-OpUEHTUPOBAHHBIC 1K 1.2
3aJIaHus 110 KyJTUHAPHOW TeMAaTHKe. K 2.1
3. JlabopatopHast paboTa (Ha gi 3421
BBIOOD): K 3:1
— OOHapysKeHHe HUTPATOB B MK 3.2
NpOAYyKTax MUTaHUS, TIK 4.1
— HccnenoBanue MpoayKToB IK 5.1

MUTaHUS Ha HaJIMYHeE YTJIEBO/IOB
(MyKa, TBOpOT, MOJIOKO, HOTYPT) Ha
HaJIM4Ue YIIeBOAOB (Kpaxmal,
JII0K03a, Caxapo3a).

33




Moayas / Pazned /

Ne Tema Pe3ynbTat 00yuenus OueHovHbIe MEPONPUATHSA OK
9.3. | Xumuueckuit HccnenoBath XuMU4IeCKUH 1. 3agauu Ha ompeeneHue OK 01
aHanu3 mpoo COCTaB MPOO TEXHUYECKOH METaJJIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOI BOALI |BOJIBI AHUOHOB U opraHuueckux BeuectB |OK 07
B TEXHUYECKOU BOJIE pa3HOTO IK 1.1
Ha3Ha4YCHUSI. 1K 1.2
2. ITpakTUKO-OPHUEHTUPOBAHHbIE K 2.1
TEOpETHYECKHUE 3a/IaHNS Ha COCTAB EE ;i
BOJIBI ¥ CIOCOOBI BBIPayKEHHS K 3.1
KOHIIEHTpalui U epecyeT K 3.2
KOHILIEHTpauui (¢ ucnonp3oBanueM 1K 4.1
HOPMAaTUBHBIX JOKYMEHTOB). IK 5.1

3. 3apanne « XUMHUYECKUHA COCTaB
TEXHUYECKOH BOJBI, TUIT BOJEI U
crocoObI ee MpUMEHEHH» (C
HCITIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas pabota (Ha
BBIOOD):

— OnpeneneHuie XJIOPUIOB
METOJIOM TUTPOBAHUS B
TEXHUYECKOU BOJE;

— OnpeneneHne KeCTKOCTH
TEXHHYECKOH BOJBI METOIOM
THTPOBAHMS.

[TPOMEXYTOYHBI KOHTPOJIb (SK3AMEH)
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