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1. TACITIOPT PABOYEM ITPOTI'PAMMBbBI YYEBHOM JJUCITUILIJIAHBI
«XHUMMUSA»

1.1. MecTO0 IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccuoHAIbHOM
o0pa3oBaTe/IbHON MPOrpaMMblI

Oob1eo0Opa3oBaTenbHas AUCHUILTHHA « XUMUS» H3ydaeTcss Ha 0a30BOM YPOBHE B
oO1reoOpa3oBaTeIbHOM IIMKIJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
oOpazoBarensHOil mporpammbl it cnienuanbHocTH 08.02.05 «CtpoutensctBo u
HKCILTyaTaIisi aBTOMOOUIIBHBIX JOPOT U a3POIPOMOBY

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIIsIeT 72 yaca,
13 KOTOphIX 64 dyaca — 0a3oBbIi MOaynb (6 pasfaenoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 pasmen), BKIIOYAIOUIMK MPAKTUKO-OPUEHTHUPOBAHHOE COJIEpKaHUe MJis
cnenuanbHocTH 08.02.05 «CTpOUTENBCTBO M AKCILTyaTaIldsl aBTOMOOMIIBHBIX JOPOT M
a’pOAPOMOBY

[IpuknanHoii Momysb BKJIHOYAeT oauH pasnen. Pazgen 7 «Xumust B ObITY U

MIPOU3BOJICTBCHHON NIEATEIIFHOCTH UEJOBEKa» peaau3yeTcs I CIEeIHAIbHOCTH
08.02.05 «CTpouTenbcTBO U AKCILUTyaTalys aBTOMOOMIBHBIX IOPOT M a3pOIPOMOBY Ha
Marepuaje KeWCOB, CBS3aHHBIX C DJKOJOTHMYECKOM O€30MacHOCThI0 M  OILICHKOM
MOCTEACTBUM OBITOBOM M MPOU3BOACTBEHHOW NESTEIBHOCTH, MO OTpacisiM OymyIiei
podeccCuoHaNbHON JAEATETLHOCTH 00YYatOUXCs.

1.2. Ilesin ¥ uIaHUPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. leau u 3aga4y JTUCHUTLIMHBI

@opMUPOBaHUE Yy CTYACHTOB IPEIACTABICHUS O XHMHUYECKOW COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA KaK OCHOBBI MPUHATUS PELICHUN B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O NTOBEACHUS B IPUPOJHON Cpeae.

3axauyu AUCUMILIUHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYXKAIOLIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJbl HEOPraHMYECKUX W OPraHMYECKHX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKUUN, OOBSICHITh UX CMBICI, UHTEPIPETUPOBATH
PE3yNbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEMIINX  XUMHUYECKHX
HKCIEPUMEHTAIbHBIX ~ HCCIENOBAaHUM C  COOJIIOJIGHUEM TMpaBuWil  OE30MacHOTO
oOpalleHus ¢ BeIeCTBaMu 1 JIa0OpaTOPHBIM 000PYTI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(MOpPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIEATEIBHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHMM XMMUYECKOW HAyKd U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJabTAaThl 0CBOeHHMs 001Ie00pa3oBaTebHONH AUCHHUILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO un

Ha ocaose ®I'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAMMEHOBaHHU
e

¢popmupyembIx O0mmue JucuuninHapHblie

KOMIIeTeH N

OK 0I. B yacTu Tpy10BOr0 BOCIIMTAHUSI: - BJAJETh CHCTEMOHM XMMMYECKMX 3HaHUM, KOTOpas  BKJIIOYAET:

BI)I6I/IpaTI> - TOTOBHOCTbL K Tpyady, OCO3HAHHWC LCHHOCTH | OCHOBOIIOJIAraromue IOHATUA (XI/IMI/I‘-ICCKI/Iﬁ OJICMCHT, aTOM, OJJICKTpOHHAas

Croco0bl MacTepcTBa, TPYJO0I00UE; o0osiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, UOH, MOJICKYJIa,

peIICHUA 3ada4 - T'OTOBHOCTB K aKTHUBHOM ACATCIIBHOCTU | BAJICHTHOCTDL, JJICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHCJIICHHA, XUMHWYCCKasd

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA OObEM, YIJIEPOAHBIM CKeJeT,

BHOU CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh U | (QYHKUMOHAJIbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPbl, TOMOJOTNYECKUI

JESITEAbHOCTH | CAMOCTOSTENILHO BBIMOIHATE TAKYIO AEATEIBHOCTD; | ps, TOMOJOIH, YIJI€BOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSIUHEHMS,

NPUMEHUTENBH | - HHTEpeC K pa3IuYHBIM cdepam | OMONOTHYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JINYHbIM | IPO(PEeCcCHOHATBHOMN NesATEIbHOCTH, HOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  YYeOHBIMHU | KpUCTAJUIMYECKAs DPEUIeTKA, THUIBI XWMHYECKHUX PEaKIUi (OKUCIUTEIHHO-
NO03HABATEJIbHBIMM el CTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIMd HMOHHOIO OOMEeHa),
2) 0a3oBble JIOTHYeCKHUe 1eiiCTBHUS: pacTBOp, AIIEKTPOJIHUTHI, HEAIEKTPOIUTHI, HIMEKTPOIUTHIECKAsT TUCCOIHAIINS,
- CaMOCTOSITENIbHO (bopMynHMpoBaTh U | OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKkIuH, XUMUYECKOe
aKTyaJIH3MpoBaTh MNpPoOJIEeMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOPUU W 3aKOHBI (TEOPUS XHMMHUYECKOTO CTPOCHHS
BCECTOPOHHE; opranundeckux BemectB A.M. bBymiepoBa, Teopus 3JIEKTPOIUTHYECKOM

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- OmpeneisaTh el JesTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

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

3aJaBaThb

aucconyanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€30M1aCHOM HCIIOJIb30BAaHUU
BOXHEHIIMX HEOPraHMYeCKMX M OpraHWYeCKMX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aMMOCBSA3b HM3YyUEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OIMMCAHNUN CTPOCHHUA U
CBOICTB HEOPraHWYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;
BBISIBJIATH B3alMOCBS3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n
IIPEJICTaBICHUSIMH IPYTHX ECTECTBEHHOHAYYHBIX PEAMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJIICHHUC ITPHU PCHICHUA
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCEeI0BaTEIbCKUE TeHCTBHS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaMH
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CICACTBCHHLIC CBA3U U
aKTyaJIM3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APryMCHTEIL JJI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HUPOBATh MOJYYEHHBIE B XOJE PEIICHUs
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHUBATHL HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh HM3MEHCHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEJIbHYIO U
IMPAKTUYCCKYIO O6JIaCTI/I KHU3HECACATCIIbHOCTH,

- yYMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBUIBUTaTh  HOBBIE  HJIE€W, Mpeanararb

OpUTMHAJIBHBIE MOJXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

- yMETh HCIOJb30BAThb HAUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM MW NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, T[JHMIMH, YrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TallleHas U3BEeCThb, HEralleHas U3BECThb, TUTHEBAS
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUYECKUX
BCIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH UM 3alUCSIMH YPABHEHUN XUMHUYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKkTepU30BaTh MX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, WOHHAs, METa/lInyecKasi, BOJIOPOIHAA),
THUITBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIMPOBATH XHMHUCCKUC
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHUM SIBICHUU
npupoabl, B (OPMHUPOBAHUM MBINUICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEUICHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (POpMyJaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIuid ¢  HCIOJNIb30BaHMEM  (U3UYECKUX  BEJIHUUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS TPHUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeThb IUIAaHUPOBaTh M  BBHINOJHATH XUMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BELIECTB IIPM HArpeBaHUHU, IIOIY4YECHHE
ATHJIEHA U U3YyYEHHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH HA ajbJETHJbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
[BETHbIE pPEaKIUH OEJIKOB; MPOBOJAUTH pEaKIUM HOHHOro OOMeHa,




aHanmm3a u
UHTEPIpETANN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
ISt
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOErO0 MECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YWUTATEIIbCKOU
KYyJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHME LUEHHOCTHM HAyYHOM JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITebHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OsiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMH

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH MOJYyYCHHS MHPOPMALUHU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYILIECTBIISATh IOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO HHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m mpeacTaBIeHNUs;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opMarax c
y4€TOM Ha3HAueHUs: HMHPOpMAIMM U IeJIeBOI
ayIUTOpPUHU, BBIOUpas ONTHUMAIbHYIO  (dopMy
MNpEaACTaBJICHUA U BU3yaJIU3allluu,

- OICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOPMaM;

- HCTOJIb30BaTh CpelICcTBa HHGOPMAIIMOHHBIX |
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEIICHHH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAITMOHHON
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIIUU Ha Ccylbdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BelleCTBAMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 IKCIIepUMeHTa B (hopMe 3aMKCH YPaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYI0 HH(GOPMAIUIO, TOTYYaeMYIO U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(MOpMaIuu, cetb IHTEpHET U ApyTHUe);

- BIAJACTh OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHHS BEIIECTB U

XUMUYECKUX  sIBJeHUN  (HAONIOACHUE,  U3MEpEHHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl M0 XHUMHYECKUM (OpMyJIaM M YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEJIUYHH,

XapaKTEpU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

OBanagenne YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSiTeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATECIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMIKCHMIO: COCTABJIATH IUIAH [JEHUCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH pabOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaHMO,Z[efICTBI/ISI;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOICH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeThb IUIaHUPOBaTh M  BBHINOJHATH XUMUYECKHUH  OKCIEPUMEHT
(mpeBpallleHuss OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHHUM, IOIY4YEHUE
ATHJIEHA U M3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMU Ha ajJbICTUbI,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JACHaTypauus OCIIKOB IpH HarpeBaHUH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTH pEaKIUd HOHHOro oOMeHa,
OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha Ccylbdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
SKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamiel" u "Hemeramns") B
COOTBETCTBUU C IMpaBWIAMU TEXHUKU OE30MacCHOCTH MpHU OOpalIeHUH C
BEIIECTBAMH U J1a00paTOPHBIM OOOPYJIOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMUCH yPaBHEHUN COOTBETCTBYIOIINUX
peakuii ¥ GopMYITHPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIhTaTOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
CopeiicTBoBath | - cHOPMHPOBAHHOCTH SKOJIOTMYECKON KYJIBTYpPBI, | €CTECTBEHHOHAYYHOH KapTHHBI MHUpPa, POJM XHUMHHM B TO3HAHWM SIBICHUN
COXPAHEHHUIO MOHMMAHNUE BJIMSHHUS COIMATbHO-)KOHOMHYECKUX | IPUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYyJIbTYyphl JIMYHOCTH, €€
OKpYXKarollled | MpoleccoB  HAa  COCTOSHUE  MPHUPOAHON U | PyHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTHYECKUX
cpenbl, COIIMANILHOM  Cpe/bl, OCO3HaHWE TJIOOATBHOTO | 33]a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepex | XapakTepa SKOJIOITMUECKUX Mpodiem; MIPUPOJHON cpene;

€HHUIO, - TUTAHUPOBAHWE W OCYIISCTBJICHHUE JCUCTBHH B | - YMETh COONIOAATH MPaBUiIa YKOJIOTUYECKHU IEIecO00pa3HOro MOBEICHUS B
MIPUMEHSATH OKpYXarolle cpele Ha OCHOBE 3HaHMs LeJieil | ObITy U TPYJOBOW IEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 30POBBS U
3HaHUS 00 YCTOMUYMBOIO pa3BUTUS YEIIOBEUECTBA; OKPY’KaIOIlled NPUPOJHON CPEAbl; YUUTHIBATH OIIACHOCTH BO3ACUCTBUS Ha
U3MEHEHUU AKTUBHOE HENpPUITHE JEUCTBUM, NPHUHOCAIIUX | )KUBbIE OPraHU3Mbl OINPEJCICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEAEIbHON TONYCTUMON KOHIEHTPALUU

MPUHIHUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC

OepexIInBOro AKOJIOTMYECKHE TOCJIEACTBUS MPEATPHUHUMAEMBIX

MIPOU3BOJCTBA, | ACHCTBUM, IpeIOTBpalIaTh UX;

3¢ heKTHBHO - pacimpenue OTIbITa JIeATeTbHOCTH

JIEHCTBOBATh B | KOJIOTMUYECKOM HAIIPaBJICHHOCTH;

Ype3BbIUANHBIX | - OBJIaJIcHHE HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKOIH,

CUTyalUAX IMPOCKTHOU U COLHUAJIBHON AEATCIBHOCTHU,

IIKI1.1. pacIlIMpEeHUE OMbITA ACSITEILHOCTH SKOJIOTMYECKON | BIAJETh OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
[IpoBoauTh HaIpaBJIE€HHOCTH ABIIeHUH (HaOMI0IeHNe, U3MEPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHNUE);
reoe3NUECKre

paboThI B

nporecce

U3bICKaHUs

ABTOMOOMIIbHBI

X JOpOr U

a’3pOPOMOB;




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOEPA3OBATEJILHOM

AN CHOUIIJIMHBI « XUMMU S

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pad0ThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl THCHUIINHBI 72
B T.Y.

OcHoBHOe cojiep:KaHue 64
BT. U..

TEOpeTUIecKoe o0ydeHne 30
[PaKTUYECKUE 3aHATUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NPHUKJIATHOT0 MOTYJISA)

BT. U..

TEOpeTU4ecKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
[IpomexyTouHas aTTecTauus (3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumenoBanmue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(eCcCHOHATBLHO-OPHEHTHPOBAHHOE), OBLEM 19COB dopmMupyemble
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb KOMITETEHIHH
1 2 3 4
OCHOBHOE coJiep:KaHue 64
Pa3znes 1. OCHOBBI CTPOEHNSI BelIeCTBA 6
Tema 1.1. OcHOBHOe coJiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe 00yueHne 2
XAMHICCKIX CoBpeMenHass MoJelnb CTpoeHHs aroma. CHMBOJIMYECKHN S3BIK XMMHH. XUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(puUrypanus atoma. Knaccudukanus XMMHYECKHX JIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  MPUPOJA  XMMHYECKOM  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHYECKOH CBs3M (KOBQJCHTHAS, WOHHAS, METAJUTMYCCKAsI,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI
IlpaKkTHYecKne 3aHATHS 2
Pemienne 3amaHuii Ha UMCHIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COCIWHEHUH IO
HOMEHKJIATYpE MEXIYHApPOIHOIO CO3a TEOPETHYECKONM W NPHUKIATHOM XUMHH W TPUBHAIBLHBIX
Ha3BaHWH JUIA COCTABJIEHUS XUMHYECKHX (DOPMYJI ABYXATOMHBIX COEIMHEHMH (OKCHIOB, CYJIb(QHUIOB,
THIPHJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COCTUHEHHI OTIEIbHBIX KIIaCCOB. 2
[IpakTuyecKue 3a7anus Ha YCTAHOBIECHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHMYECKHX DJIEMEHTOB U
HIEPHOIMYECKAM U3MEHEHHEM CBOWCTB XMMHYECKHMX DJIEMEHTOB M MX COEJAWHEHHH B COOTBETCTBHHU C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe co/Jiep:KaHue 2 OK 01
Iepuonnueckuii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH 1 TabmIa [Meproanyeckas cucreMa XuMH9Ieckux siemMenToB J[. V. Menneneesa. OU3HYECKU CMBICIT
JA.1. Menneneesa [Meproanveckoro 3akona J[.M1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB X UMHUYECKUX
3JIEMEHTOB, 00Pa3yeMBIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM
XMMHYECKOTO 2j1eMenTa B [leproandeckoit cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUCHHUE
[Tepuonuueckoro 3akona /.M. Menneneesa. [Iporunoss JI.11. MenneneeBa. OTKpBITHE HOBBIX 5
XMMHYECKUX DJIEMEHTOB.
Pelienye MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJAHUM HA XapaKTEPU3AIMI0 XUMUYECKHX
3JIEMEHTOB «MeTaInyecKue / HEeMETaUIMYECKHE CBOMCTBA, DIEKTPOOTPHIIATEILHOCTh XUMUYECKHX
5JIEMEHTOB B COOTBETCTBHMH C MX DJIEKTPOHHBIM CTPOEHHEM U IOJIO0KEHHEM B IIEPUOIMIECKON CUCTEME
xumuueckux aneMenToB JI.1. Menneneesa»
Paszpnen 2. XumMuyeckue peakuuu 10
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Tema 2.1. Tunst OcCHOBHOe coJiep:KaHue 4 OK 01
XUMUYECKUX Teopernueckoe o0yyeHune 2
peakuui Knaccugukanus v TUIBI XUMHUECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUE
YpaBHEHUU peakluil COeAMHEHUS, PA3I0KEHHUS, 3aMEILICHUs], 0OMEHA, B T.4. PEaKLUil TOPeHHUs,
OKHCIICHUSI-BOCCTAaHOBJICHHUS.
VYpaBHeHUs OKHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 2
CocraBieHue 1 ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEaKLMi METOO0M 3JIEKTPOHHOI'O
Oananca. OKMCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPOJIE, IPOM3BOACTBEHHBIX IIpoLIEccax U
KHU3HEIEATEIIbHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHSA 2
KonuuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PAcyUeThl IO
YPaBHEHMSIM XUMMYECKMX peakuuid. Mosib Kak eJUMHMIA KOJIMYeCTBa BellecTBa. MoJisipHas Macca.
3aKOHBI COXpPAaHEHHS MacChl W PHEPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTENIbHAS 2
IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEAKLUil C MCIOJIb30BaHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPONUTHIECKA | TegpeTHeckoe 00yUeHHE 2 OK 04
s AMCCOLMaUs U =
4 oBMe Teopust ayeKTpoIUTHYECKON AUCCOLHALIH. Nonbl. DnexkTpoauTsl, HEANEKTPOIUThL. Peakuiun MOHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakluii MOHHOrO OOMEHa IyTeM COCTaBJIEHUS UX MOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PeaKIil
JlabopaTopHble 3aHATHS 2
JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3aaHMsI HA COCTABJIEHNE HOHHBIX pEeaKIMi
KouTtpoubHasn
CrtpoeHue BenecTBa 1 XMMUUYECKNE PEAKIINH 2
pab6ora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcCHOBHOe co/iep:KaHue 4 OK 01
Knaccupukaius, | TeopeTuueckoe ofyuenue 2 OK 02
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HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYeCKUX
BEIIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsiHUA BeulecTBa. Kpucrannuyeckue u amopduoie
BCIICCTBA. Tumsr KPpUCTAJNINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIdpHasi, MOHHAasd, MeTaJIJII/I‘ICCKaSI).
3aBUCUMOCTh (PU3UYECKUX CBOKMCTB BEIIECTBA OT TUIA KPUCTAIIMUYECKON PEeHIEeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAa XHUMHUYECKOHN CBSA3U U TUIIA KpHCTaHHquCKOﬁ PCHICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI
WM COCTaBJICHHE XUMHUYECKOH (hOPMYITBI HCXOJIS M3 HA3BAHMS BEIECTBA 10 MEKIYHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakTHyeckux 3agaHUil MO KiIacCU(HUKALUK, HOMEHKIATYpE M XHMHYECKHM (opmyliaMm
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB (YrapHBIH Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, rameHas
U3BECTh, HEralleHast U3BECTb, IIUTHEBAsI COAA U IPYTUX): Ha3bIBATh U COCTABIATH (POPMYJIBI XUMHYECKUX
BEILIECTB, OPEENIATh IPUHAATIECKHOCTD K KIIaccy.

Hcrouynnku XuMUUECKOH HH(pOpMaIiK (CpeCTB MaccoBOi nHpOpMalmu, cetb IHTepHeT u 1pyrue).
[Touck nHpOpManNK O HA3BaHUAM, HIICHTH(UKATOPAM, CTPYKTYPHBIM hopMyiam

K 1.1

Tema 3.2. dusmko-
XUMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcCHOBHOe co/Iep:KaHue

Teopernueckoe o0yueHue

Mertannel. O0uue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObl MojyuyeHus. 3HaueHHe
METaJUIOB M HEMETAVIOB B MPHPOJIE M KU3HENEATEIBHOCTH YeloBeKa M opraHu3moB. Koppozus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetayioB [V— VII rpynn. Knaccuduxanus n HomeHkIaTypa coeqMHEHU HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCIIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BCHIECTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIUMX OKCHUI0B U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

CocraBieHHe ypaBHEHMM XMMMUYECKHX PEAKIUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'HJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIUX UX CBOKCTBA.

PenieHre npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HAa CBOMCTBA, COCTAB, IOJIYYEHUE U

OK 01
OK 02
K 1.1
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0e30MacHOe HCIHOJb30BAaHNWE BAXKHEHIIMX HEOPraHMYECKHX BEIIeCTB B OBITY M MPaKTHYECKOU
JIESITEIbHOCTH YEJIOBEKa

Tema 3.3. OCHOBHOe co/Iep:KaHue 2 OK 01
Upnentndukanms | JlaGopaTopHble 3aHITHS 2 OK 02
HEOPraHWHCCKUX | JTaGopatopuas pabora «MieHTUUKALMSA HEOPIrAHUYECKUX BEIIECTBY. OK 04
BCLICCTB Penienye SKCIEPUMEHTANIBHBIX 3a4a4 110 XMMMYECKMM CBOMCTBAM METAUIOB M HEMETAIOB, IIO

PacrO3HAaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. 2

WNnentudukanuss HEOPTaHUYECKUX BEIIECTB C HUCIOIb30BaHUEM HX (PU3UKO-XUMUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AHUOHBI, HA KATHOH aMMOHUS
KounrpoabHnasn N

CBolicTBa HEOPTaHUYECKUX BELLIECTB 2
pabora 2
Paznean 4. CTpoeHue U CBOIICTBA OPraHMYECKUX BelleCTB 24
Tema 4.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGydyenune 2 IIK1.1
CTpoeHHnE " IlosiBneHue u pa3BUTHE OPraHUYECKOM XMMUHU Kak Hayku. [Ipeamer oprannyeckoi xumuu. Mecto u
HOMCHKJIATypa 3HA4YCHUE OPIraHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHn4CeCKUX XUMHUYECKOE CTPOCHUE KaK MOPSAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJICHTHOCTH.
BCILICCTB OcCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUsl opraHumdeckux coeauHenuid A.M. byrtieposa.

VriepoaHslid CKEJIET OpPraHUYeCKONl MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOeHHUsI MoJIeKy. M3omepust U n30MepBL. 2

[Tonstne o QynkuuoHanbHoit rpynmne. Panukan. IlpuHIunbel KiacCUPUKAMU  OPTaHUYECKUX

coequHeHUN. MexayHapoaHas HOMEHKJIAaTypa W IPUHLUIBI HOMEHKJIATYpbl OpPraHUYeCcKUX

coenuHeHuil. [loHsTHE 00 a30TComEpKalIUX COCTUHEHHUSX, OHMOJOTHYECKH AaKTHBHBIX BEIIECTBAX

(yrnmeBomax, Xupax, Oenkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHMSIX (MOHOMEp, IOJUMEp,

CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS 2

Homenknarypa opraHMyecKux COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBbIC, HEHACBILICHHBIE U

apoMaTHYECKHE YTIeBOIOPOMAbI, CIIUPTHI, (DEHONBI, anbJAeTHAbI, KETOHBI, KAPOOHOBHIE KHCIOTHI U JP.)

CocraBiieHHE TOJIHBIX U COKpPAIlEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BELIECTB OTIENIbHBIX 2

KJIACCOB, HCIIOJIb3Ysl MX Ha3BaHUS MO CHUCTEMAaTHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (ITHUJIEH,

aneTusieH, riauiepuH, (eHon, gopmManbierui, YKCyCHas KHCJIOTa, TIWIMH). PacdeTsl mpocTteuen

dbopMyITbl OpraHu4YeCcKOl MOJICKYIIbI, HCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHOe coep:xkaHue 12 OK 01
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CBoiicTBa
OpraHN4YeCKHUX
COEIUHEHUN

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCJAMHEHUN OTHENBbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas popmyrna; n3oMepus;
dbuznyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEeHHS]):

— IpeJesibHbIE YITIEBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBIIICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOI0OB, HAXOXKACHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpelenbHble (AJIKEHbl, aJKUHbl W QJIKaJWEHbl) U apOMATUYECKHUE YIIeBOAOpoAbl. l'opeHue
alleTUIIeHa KaK MICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KHCJIOPOCOAEPIKaIINe COeTMHEHHS (CITUPTHI M (PeHOBI, KapOOHOBBIE KHCIOTHI M A(HPHI, aTbIACTHU/IbI
U KETOHBI, JKUPBI, yriaeBozbl). [lpakTHueckoe NpUMEHEHHE STHICHIJIMKONA, TIHLepuHa, (eHona.
[Tpumenenne Qopmanpaeruaa, amneTaibJeTHaa, YKCYCHOH KHCIOTHl. MpUla Kak COJU  BBICIINX
KapOOHOBBIX KHCJIOT. MoroIue CBOWCTBA MbLIa

— a30Tcojepalllie CoeIMHEHUs (aMMHBI M aMMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEIMHEHUs (CUHTETHYEeCKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

["'eHeTHyeCKas CBS3b MEX/1y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJyUEHUs): TpEeNIbHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, AJIKUHBI U alKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, aNbJEruAbl W  KETOHbl, AaMHHbl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4acTUEM OPTaHUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE 10 TPEAJOKEHHBIM IIeToYKaM IpeBpaIleHuil),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4eHHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM 110 TPUBHAIBHOW WM MEXIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.
Pewmienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

Jlaboparopnasi pabora

JlaboparopHas padoTta “IIpeBpaiieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[TonydyeHnue sTUiIeHa U U3yYEHHE €ro CBOMCTB. MoenupoBaHie MOJIEKYJI U XUMHUECKUX MpeBpaIleHuit
Ha IpUMepe dTaHa, STHIICHA, AlleTHIICHA U JIp.

OK 02
OK 04
I[IK1.1
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Tema 4.3. OcHOBHOe coep:KaHue 6 OK 01
Vnentupurains | Teopermueckoe obyuenue 4 OK 02
OpraHN4YeCKHUX B I 6 O OK 04
nooprannyeckue coeauHeHus. I[lpumeHeHwe u Ouosormdeckas posib yriaeBoaoB. OkucieHue
BOILICCTB, MX JIJIEBOJOB — HWCTOYHUK OJHEPrHMHM >KUBBIX oOpranu3moB. OOjmacT NpUMEHEHUS aMHHOKUCIIOT. 5 K11
SHatetme u [IpeBpamenust OenKOB MUIIM B opranu3Me. buonornyeckue ¢ynkuuu OenkoB. buonornueckue
ngMer HHc B dbyHK1MM )kupoB. Posib oprannueckoil XuMuu B pelieHuH npo0sieM NuiieBoi 6€30nacHOCTH
HEISISI):;(I;I;CITBeHHoﬁ Posp opranuueckoll XUMHHM B PEIICHHHM TNPOOJIIEM SHEPreTUYeCcKOM Oe30MacHOCTH, B Pa3BUTHH
eSTENLHOCTH MELMHEL, CO3NAHUH HOBLIX MATEPUAIIOB, HOBBIX HCTOYHUKOB SHEPriU (apTepHATUBHBIE UCTOYHUKU
HeIOBCKA sHeprun). OmacHOCTh BO3JCHCTBHA Ha JKUBBIE OPraHWU3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX 2
KJIacCOB (YTJI€BOJOPOBI, CIUPTHI, (PEHOJBI, XJIOPOPraHUUECKHUE MPOU3BOJHBIC, ANBJICTUIBI U [Ip.),
CMBICJI ITOKa3aTellsl IpeIelbHO JONMYCTUMON KOHIIEHTPAIUU
JlabopaTropHbie 3aHATHSI 2
JlaboparopHas paboTa: “UnenTudukanys opraHUueCKUX COSAMHEHUI OT/ICIbHBIX KJIacCOB”
WnenTudukammsi OpraHmuecKuX COeTMHEHUI OT/ICBHBIX KJIACCOB (HA MpUMEpE allbJeTHA0B, KpaxMainia,
YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C HCIOJIb30BaHUEM HUX (U3UKO-XUMHYECKHX CBONCTB U
XapaKTEepHBIX Ka4eCTBEHHBIX peaknuid. JleHaTypamusi Oenka mHpu HarpeBaHuu. LI[BeTHBIe peakmuu 2
OenkoB. BO3HUKHOBEHHE aHAJIUTHUECKOTO CHTHAIA C TOYKM 3PEHHsS] XUMHYECKHX IPOIECCOB IPHU
NPOTEKAHUN KaYeCTBEHHOHN peaKIiy, MO3BOJISIONICH HISHTH()UIMPOBATH MPEI0KEHHBIE OPTaHUIECKHE
BEIIeCTBA
Kontpoasas CTpyKTypa 1 CBOWCTBA OPTaHMYECKUX BEIIECTB 2
pa6ora 3
Paznea 5. Kunernyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX PeaKuii 4
CxopocTb OcHoBHOe coJep:kaHue 4 OK 01
XAMITHCCIUX Teopernueckoe o0yueHue 2 OK 02
peaKkuuid. K 1.1
XUMIUecKoe CKOpOCTh peakIiM, €€ 3aBUCUMOCTb OT Pa3IUuYHBIX (PaKTOPOB: MPHUPOJbl PEArHpYIOLIMX BELIECTB,
paBHOBECHE KOHIICHTPAllMM PEarupyolX BENIeCTB, TEMIEepaTypbl W IUIONIATN PEAKIMOHHOW TTOBEPXHOCTH.
TennoBble 3¢ (eKThl XMMUYECKUX peakuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. 5
OO6patumocTh peakuuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IOoJ ACHCTBHEM pPa3InYHbIX
(akTOpOB (KOHIIEHTpALIMsl PEareHTOB WIM MPOJYKTOB PEaKIMM, JaBJeHUE, TeMIIepaTypa) A CO31aHus
ONITUMAITLHBIX YCIIOBHI MPOTEKaHMs XUMUIecKuX nporeccoB. [Tpuanmn Jle [larense
[MpakTnyeckue 3aHATHS 2 OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHMNA Ha aHaTU3 (PAKTOPOB, BIMSAIOLUIMX Ha H3MEHEHHE 5 1%15 321

CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3UIMHA IKOJIOTUYECKHU 11€JIECO00PA3HOT0 MOBEJCHHS B OBITY
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U TPYIOBOM JIESATEIBHOCTH B LIETISX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOILEeH IPUPOTHOM Cpebl.
Pemennie npakTHKO-OPUEHTUPOBAHHBIX 3ajaHuil Ha mnpuMeHenue npuHnuna Jle-Illarense s
HAXOXJICHUS HANpaBICHUS CMEIICHUS PaBHOBECHsS XHUMHUYECKOW peakuud M aHaimu3 (PaKTopos,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

Paznea 6. PacTBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
ITonsTue o TeopeTuueckoe o0yueHue OK 02
pacTBopax = OK 07
PactBopenne kak ¢usuko-xumudeckuit mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. K 1.1
PactBopuMocTb. MaccoBast 07 pacTBOPEHHOro BemiecTBa. CMBICH —IOKa3aTelss MPEIebHO '
JIOITYCTUMON KOHILIEHTPAIMH U €T0 UCIOJIh30BAHNE B OI[CHKE SKOJIOTHYECKOI 0€30MacHOCTH.
[IpaBuia SKOIOTHYECKU IIeNIeCOO0OPa3HOrO TOBEJACHUS B OBITY M TPYAOBOH NEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIECH NPUPOIHOU CPElbl; OMACHOCTh BO3JACHCTBUS HA JKUBBIC
OpraHU3MbI OTIPE/ICTICHHBIX BEIIIECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUK HA PACTBOPHI, UCIOIB3yeMbIC B OBITOBOW U
IPOM3BOJICTBEHHOH JIEATEILHOCTH YEIIOBEKA
Tema 6.2, OcHOBHOE colepKaHue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB PacTBOpPOB OK 04
JlaGopatopHas padota «IIpuroToBiIcHHE PACTBOPOBY. K 1.1
[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpalMHU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU '
BOINPOCAMU) U OIPEIeNIEHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHHUE PACTBOPOB
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE colep:KaHue (Co/lep:KaHie MPUKJIATHOT0 MOTYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM A€ATEIHLHOCTH YeJ0BEKA OK 01
OK 02
Xumusi B ObITY U [OcHOBHOE coaepikaHue OK 04
MPOU3BOJACTBEHHOMN
p a Teopernueckoe o0yueHue OK 07
JeSTeTbHOCTH = = =
yeroBeKa Hogeliime 1ocTHXeHUST XMMUYECKON HAYKU U XMMHUYECKON TeXHOJoruu. Ponb xumun B obecriedeHnu MK 1.1

HKOJIOTMYECKOM, SHEPreTUYEeCKON 1 MUIIEBON 0€30MacHOCTH, pa3BUTUU MeAUIMHBL. [IpaBuia noucka u
aHamM3a XUMHYeCKOW HHGQOpMAlMM M3 pa3IMYHBIX HMCTOYHUKOB (HayyHas W YydeOHO-Hay4yHas
JUTepaTypa, CpeicTBa MaccoBoi nHGopmaluu, cetb IHTepHeT)

IMpakTnyeckue 3aHATHS

[Touck u aHamu3 KeHCOB O NMPUMEHEHUH XMMHUYECKHX BELIECTB M TEXHOJIOTHI ¢ ydyeToM Oyayrei
npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMTENbHbIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepuasbl, KpPAaCKH, CTEKIO, KEpaMHMKa, MaTepUaJbl 1  DJJIEKTPOHHUKH,
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HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKUA DSHEPIUM, OPraHUYEeCKHEe U MUHEpaJbHBIC
ynoOpeHus, JieKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHS.
3amura: [IpencraBienue pe3yabTaToB pelieHUs] KeHCOB B JopMe MIHH-JIOKJIAIa C MPE3CHTaIueH

IIpomeskyTOoUHAs aTTecTAUMS O IMCHUIIMHE (3a4eT)

Bcero

72
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3. YCJIOBUS PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
T CIUTIIAHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Jns peanuzanuu mporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHNEe
CrelMaibHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJield MOJIEKYJI, MOJEIN KPUCTANIMUYECKUX PEIIETOK, KOJJIEKIIMU MPOCThIX U CJIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOA U MHUHEpaloB, Tabiuua MeHzeneesa,
yueOHbIe (prIbMbI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, TPSIMETHBIC U MMOKPOBHBIC CTEKJIA, TUTAHIICTHI IS
KalreJbHBIX peakluuid, GuibTpoBalbHAsg Oymara, MPOMBIBAJKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
pOOKH, HA0Op PEaKTHUBOB, CTCKJISIHHBIC MAaTOYKH, INTATHBBI JJIS MPOOHPOK; MEPHBIC IMIMHIPHI,
BOPOHKU CTEKJIIHHbIE, BOPOHKH JenuTenbHble munHapuueckue (50-100 mit), CTynKu ¢ MEeCTUKOM,
dapdopoBble  YamIkW, TMHHIETH, QWILTPHl OyMakHbIe, Bara, Mapiis, 4YacoBBIE CTEKJa,
ANEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIIHUPTOBBIC TOPENKH, CIIUYKU, MPHOOpP IJIs MOTydeHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOHON TPYOKOI), AepKATeIH I MPOOUPOK, CKIISTHKH IS XpaHEHUS
PEaKTUBOB, pa3JaTOYHBIC JIOTKU; XuMuuyeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
CeKyHJIOMepHI (Taiimepsl), MepHbIe TpoOupku (Ha 10-20 M) u mepHbie KoiObI (25, 50, 100 u 200
MJI), BoAsiHasi OaHsl, CTEKJISHHBIC IMaJIOYKH; KOHMYECKHEe KoJIObI st tutpoBanus (50 m 100 mur);
WHIUKATOPHBIE TOJOCKK s omnpeaenenus pH wu  cranmapTHas WHIUKATOpHas —IIIKaja;
yYHHUBEpCaIbHBIA WHAUKaTOp; munetku Ha 1, 10, 50 mn (umm mosaroper Ha 1, 5 u 10 wmi),
nabopatopHbie Becl, pH-MeTpsl, u ap. mabopaTopHOE 000pYIOBAHHE.

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

Jlureparypa
OcCHOBHBIEC HCTOYHUKHU:

1) Amn¢unorenosa 1.B., babkos A.B. Xumust.bazossiit ypoBens: 10-11 knaccsr.- I'pud YMO

CIIO, 2023.

2) Taopuensu O.C., OctpoymoB N.T"., CnagkoB C.A. Xumus. ba3oBslit ypoBens. 10 kimacc — M.,
2022.

3) Ta6puensa O.C., Octpoymos W.I'., Cnaakos C.A. Xumusi. Ba3ossiit yposens. 11 kimacc — M.,
2022.

4) MapreroBa T. B., Apramonosa E.B., T'ogynos E. b. Xumust — M., 2023.

JonoJiHUTEIbHbIE HCTOYHUKH:
1) Hukwurtuna H.I'., I'pebenbkoBa B.W. O6mas u Heopranuueckas xumust — M., 2023. 2016.
2) CyBopoB A.B., Hukonbckuit A.b. OOmmias u HeopraHudeckas XuMus. Bonpocsl u 3a1a4n. —
M., 2023

HNHuTepHer — pecypcbl
http://gu-unpk.ru/chair/chemistry/study ( I'ocyrnuBepcuter — YHIIK )
http://www.xumuk.ru/ ( cepucsl: Heopranmueckue peakuuu, Opranndeckue peakiuuu, MossipHbie
maccel, @opmarupoBanue popmyin, Penakrop hopmyn, YpaBHuBaHue peakuuil, JIEKTPOHHOE
cTpoeHue atoMoB, Mrpa « Tabnuna Menaeneesa » , Tepmoaunamudeckue cBoiictBa, Konseprep
Benu4uH, ['anpBanomnapa, EI'D)
http://www.chem.msu.su/rus/elibrary/ ( Caiit xumuueckoro dakynpreta MI'Y. )
OcuoBbl xumun. Uatepret-yueonux (http://www.hemi.nsu.ru/index.htm)
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIbHOMN
JAUCHUIIJINHBI
KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISICTCS MperoiaBaTesieM B IMPOIecce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00yJaromMMUCsT WHAUBHIYAIBHBIX 3aJaHUi, MPOEKTOB, HCCIEAOBaHUU. Pe3ymbTaThl 00ydeHUS
OTIPEACIISAIOT, YTO OOydYaromuecs IOJKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPUICHUH
W3Y4YEHUS JTUCHUTUIUHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCTIONIBE3YETCSI CHCTEMa OICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEpPONPUITHIA, COTIACOBAHHBIX C pe3yjibTaTaMHu O00y4eHHsS U cPopMyaupoBaHHBIX ¢ yuyetoM PI'OC
COO (mpeamernsbie pe3ynbtatsl no aucuuruie) u GI'OC CIIO.

Ne | OK/HIIK | Moayas/Pa3nen/Tema Pe3yabTat o0yuenus THNbI 0LIEHOYHBIX MePONPUATHI
| | OcHoBHOe conepkaHue
1 Pa3zaen 1. OcHOBBI ®opmyaupoBaTh 0a30BbIe
CTpOEHHs BelmecTBa NOHATHA M 3aKOHBbI XUMHH
1.1 | OK 01 Crpoenue aToMOB CocCTaBsATh XUMHUYECKUE 1. Tect «CtpoeHrE aTOMOB XUMHIECKHUX
XUMHYECKUX JIEMEHTOB U |(pOPMYIIBI COSTUHEHHUN B AJIEMEHTOB U MIPHUPOJIa XUMHUECKOI
MPUPOJA XUMHUIECKON COOTBETCTBHU CO CTEIICHBIO |CBS3M».
CBSI3H OKHCJIEHHS XUMHUYECKUX 2. 3a1a4M Ha COCTABJIEHUE XMMUYECKHX
3JIEMEHTOB, HCXOI U3 (hopMyIT IBYXaTOMHBIX COETMHEHHH
BaJICHTHOCTH U (okcumoB, Cynb(OUIO0B, THIPHUIIOB U T.IL.).
AIEKTPOOTPHUIIATEILHOCTH  |3. 3a/laHus Ha UCIIOJIb30BAHUE
XUMHYCECKON CHMBOJIMKH W Ha3BaHHI
COEJIMHEHUI 10 HOMEHKJIAType
MEXIYHApPOIHOTO COI03a TEOPETUIECKOM
Y IPUKIIATHON XUMUH U TPUBHATBHBIX
Ha3BaHMI JUIS1 COCTABICHHS XUMHYECKUX
(hopMyJT IBYXaTOMHBIX COCITUHCHUIA
(oxcumoB, Cynb(hUA0B, THAPUIOB U T.IL.) H
JIPYTUX HEOPTaHWUUECKUX COCINHEHHHA
OTJICJIbHBIX KJIACCOB
1.2 | OK 01 [Tepuonnueckuii 3aKoH U | XapaKTepU30BaTh 1. Tect «MeTamnyeckue /
OK 02 tabmuna J1.11. XHUMHYECKHUE DJIEMEHTEI B HEeMETaTMYEeCKHE CBOMCTBA,
Memneneena COOTBETCTBUU C UX 3JEKTPOOTPHUIIATEILHOCT U CPOJICTBO K

TTOJIOKEHUEM B
MIEPUOANYECKON cucTemMe
XUMHNYECKHX JJIEMCHTOB
H.N. MenneneeBa

ANEKTPOHY XUMUYECKHX IJIEMEHTOB B
COOTBETCTBHE C UX AIIEKTPOHHBIM
CTPOCHHUEM U TIOJIOKCHHUEM B
MEPUOTUIECKON CHCTEME XUMUIECKUX
anemenToB JI.J. MenpaenceBay.

2. IlpakTueckue 3agaHus Ha
YCTaHOBJICHHUE CBSI3U MEXKIY CTPOCHUEM
aTOMOB XMMHYECKHUX JJIEMEHTOB U
MIEPUOANYECKAM N3MEHEHHEM CBOWCTB
XUMHYECKHUX DJIEMEHTOB U X
COCIUHEHHI B COOTBETCTBHU C
nonoxenueM Ilepuoauyeckoit cucreme.
3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUECKHE 3aTaHHsI HA
XapaKTEPHU3ALUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTtauindyeckue /
HEMEeTaJUIMYECKHEe CBOICTBA,
3IEKTPOOTPULIATELHOCT U CPOJICTBO K
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OK/IIK

Mopyas/Pa3znen/Tema

PesyabTar 00yuennst

THNBI OEHOYHBIX MepPONPUATHI

AJIEKTPOHY XUMHUYECKHUX DJIICMECHTOB B
COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEPUOTUYECKON CUCTEME XUMUYECKUX
anemenToB .M. MennaeneeBa»

Pazgen 2. XuMu4ueckue
peakuun

XapakTepu30BaTh THIIbI
XHMHYECKHX peaKkuii

KonTtpoannas padota
«CTpoeHne BeIIeCTBA U XUMHNYECKHE
peaknum»

2.1

OK 01
OK 04

Turbl XUMUYECKUX
peaxkuui

CocTaBnaThk peakuuu
COCMHEHMSI, Pa3JI0KEHUs,
oOMeHa, 3aMeIIeHu,
OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIC
peaknuu

1. 3amauyn Ha cocTaBlEeHNE YpaBHEHUI
peaxKumii:

— COCIMHEHUS, 3aMEIICHHS, Pa3JIOKECHUS,
obMeHa;

— OKUCJIUTENBHO-

BOCCTaHOBHUTENBHBIX PEaKmuii ¢
UCTIONIb30BAaHUEM METO/Ia HIIEKTPOHHOTO
Oananca.

2. 3agauyn Ha pacdeT MacChl BEIIECTBa
i 00béMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi 00bEMY OJTHOTO U3
y4YacTBYIOIINX B PEAKIH BEIIECTB,;
pacuérsl

Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOIYKTOB PEaKINH, €CIIH OJJHO U3
BEILIECTB NMEET IPHMECH

2.2

OK 01
OK 04

DIEeKTPOIUTUYCCKAS
JTCCOIIMAIHS 1 MOHHBIH
oOMeH

CocTaBnATh ypaBHEHHUS
XUMHYECKUX PEaKInu
MOHHOTO OOMEHa C y4acTHeM
HEOPraHMYECKHUX BEUIECTB

1. 3amanus Ha cocTaBIeHHE
MOJICKYJISIPHBIX M HOHHBIX PEaKLHi C
y4acTHEM KHUCJIOT, OCHOBAaHUH U COJIEH,
YCTAHOBJICHWE U3MEHEHHSI KUCIIOTHOCTH
Cpelsl

2. JlaboparopHas padora "Tumsl
XUMHUYECKUX peaKiuii”

Paszpnen 3. Ctpoenue u
CBONiCTBA
HEOPTraHNYeCKUX
BeIIECTB

HccnegoBats cTpoeHne H
CBOICTBA HEOPraHUYEeCKUX
BeIIECTB

KonTtposnHas padora
«CBoiicTBa HEOPraHM4eCKHX BelecTB»
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OK/IIK

Mopyas/Pa3znen/Tema

PesyabTar 00yuennst

THNBI OEHOYHBIX MepPONPUATHI

3.1

OK 01
IIK1.1.

Kiaccuduxkarms,
HOMEHKJIATypa u
CTpOCHHE
HEOPTaHMYECKUX BEIICCTB

Kiraccudumuponats
HEOpraHWYeCKHe BEIecTBa B
COOTBETCTBHH C MX
CTpOCHUEM

1. Tect «HoMeHkaTypa 1 Ha3BaHHE
HEOPTaHWYECKUX BEIIECTB UCXOMS U3 UX
XUMHYECKOHN (POPMYIIBI HITH COCTABJICHUE
XUMHUECKOH (HOpMYIIBI HCXOS U3
Ha3BaHUSA BEIIECTBA MO0 MEXTYHAPOIHOM
WM TPUBHAILHOW HOMEHKIIATYPE».

2. 3agauyn Ha pacdyeT MacCOBOU 10JH
(MacchI) XMMHYECKOTO dJIEMEHTa
(coenmHeHMs) B MOJIEKYIE (CMeCH).

3. [IpakTrueckue 3aaaHus 1O
KJIacCU(pUKAIIH, HOMEHKIIATYpe U
XUMHYECKAM (HOopMyJIaM HEOPTaHHIECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB.

4. IpakTudeckue 3agaHus Ha
OTIpe/ieNIeHNe XUMHYECKOW aKTUBHOCTH
BEIIECTB B 3aBICHMOCTH BHZA
XUMHMUYECKOH CBS3U U TUIIA
KPUCTAIDIHYECKON PEeIIeTKN

3.2

OK 01
OK 02
[K1.1.

Dusuko-xuMuuecKue
CBOWCTBA
HEOPraHWYECKUX BEIIECTB

YcraHaBIuBaTh 3aBUCUMOCTD
(hM3UKO-XUMHUYIECKIX
CBOWCTB HEOPTaHUYECKUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, @ TaKXKe
THUIA KPUCTATNINYECKON
peleTku

1. Tect «OCOOCHHOCTH XMMHUYECKUX
CBOWCTB OKCHJIOB, KMCJIOT, OCHOBAHHIA,
aM(pOTEePHBIX THAPOKCHIIOB H COIIEI.
2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUI
XUMHUECKUX PEAKIUi ¢ yyacTHEeM
IIPOCTHIX M CIOHBIX HEOPTAHUIECKUX
BEIIECTB: OKCHIOB METAJLIOB,
HEMETAJUIOB U aM(OTEPHBIX 3JICMEHTOBR;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAaHUH U
amM(OTEepPHBIX THAPOKCH]IOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOIUX UX CBOICTBA U
CIIOCOOBI ITOTYYEHUSI.

3. IIpakTHKO-OpHUEHTHPOBAHHBIE
TEOPETHUUECKUE 3a1aHUs Ha CBONCTBA U
MIOJTy4YeHUE HEOPTaHNUECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnenruduxanms
HEOPraHMYECKUX BEIICCTB

HccnenoBats kauecTBEHHEIE
peaKHI/II/I HeOpI‘aHI/IT-IeCKI/IX
BEILECTB

1. [IpakTHKO-OPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJICHUIO XUMHUYECKUX PEaKIUH ¢
y4acTHEeM HEOPTaHHYECKUX BEIIECTB,
UCHOJIb3YyEeMBbIX I UX UACHTU(UKALINY.
2.JlaGoparopHas pabora:
“Unentudukaius HeOpraHMIECKUX
BEIIECTB”

Pa3nen 4. CtpoeHue u
CBOJCTBA OPraHNYeCKHUX
BeleCTB

HccaenoBars cTpoeHne U
CBOICTBA OPraHNYeCKHX
BelIeCTB

Kontpoannasi padota
«CTpoeHne N CBOMCTBA OPraHMYeCKUX
BelleCTB»
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Ne | OK/IIK | Mopnyas/Pa3nen/Tema PesyabTar 00yuennst THNBI OEHOYHBIX MepPONPUATHI
4.1 | OKO01 Kiaccuduxkarms, Kiraccudumuponats 1. 3aganus Ha cocTaBICHUE Ha3BaHUN
[IK1.1. CTpOEHUE U OpraHUYeCcKHE BEIIECTBa B |OPraHUYECKUX COSTUHEHH MO
HOMEHKJIaTypa COOTBETCTBHH C UX TPUBHAILHOW MIIM MEXIyHAPOTHOM
OpPraHUYECKHUX BEIIECTB |CTPOEHUEM CUCTEMAaTHYECKON HOMEHKJIaType.
2. 3agaHus Ha COCTABJICHUE MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHMYECKUX BEIIECTB OTIEIBHBIX
KJIaCCOB.
3. 3agaun Ha OMpECIICHHE MTPOCTEeHIIEH
(hopMyIBI OpraHUYecKOr MOJIEKYIIHI,
HCXOJIS M3 3JIEMEHTHOTO cocTasa (B %)
4.2 | OKO01 CBolicTBa OpraHMYecKUX |YCTaHaBJIMBATh 3aBUCUMOCTH| 1. 3aiaHus Ha COCTaBIEHNE YpaBHEHUH
OK 02 COCIMHEHUN (U3UKO-XUMHUYECKUX XUMUYECKUX PEAKIUHI C yUaCTHEM
OK 04 CBOMCTB OpraHUIECKUX OpTraHUYCCKUX BEIIECTB HA OCHOBAHUH HX
[IK1.1. BEIIECTB OT CTPOCHUS COCTaBa U CTPOCHHS.
MOJIEKY 2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUI
XUMUYECKUX PEAKIUi,
WUTIOCTPUPYIOLINX XUMHUYECKHE
CBOICTBA C yU€TOM MEXaHU3MOB
MIPOTEKaHUs TaHHBIX peakiuil u
TeHETHUYECKON CBSI3M OPraHMYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTrHsble 33124y 110 YpaBHEHUSM
peaKuii C yyacTHeM OpraHu4eCKUuX
BEILIECTB.
4.3 | OKO01 Unentnduxanus Uccnenosats kauectBeHHble |1.IIpakTHKO-OpHEeHTHPOBAHHBIE 3a1aHUS
OK 02 OpraHUYECKUX BEILECTB, |pPEaKUUU OpraHUYEeCKUX 10 COCTABIICHUIO XUMUYECKUX PEaKIUil C
OK 04 HX 3HAYCHUE U COEIMHEHUU OTAEIbHBIX Y4aCcTHEM OPraHUYECKUX BEIIECTB, B T.4.
IIK1.1. MpUMEHEHHE B OBITOBOM U |KJIaCCOB UCIIOJIb3YEMBIX JJIsl UX WACHTH()UKALIUY B
MPOM3BOJCTBEHHON OBITY M IPOMBIIUICHHOCTH.
JeSITeNIbHOCTH YeJIOBEKa
5 Paspeu 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PAa3THYHbIX
TepMOIMHAMHUYECKHe (haxTOpOB HAa paBHOBeCHE H
3aKOHOMEpPHOCTH CKOPOCTh XHMHYECKHUX
NPOTEKAHNA peaknmii
XHMHYECKHX peaKknuii
5 [OKO01 CkopocTs XuMu4eckux | XapakTepu3oBaTh BIUsHUE |[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOe KOHIEHTpaluu TEOPETUUYECKUE 3aJIaHUs HA aHAJIU3
[IK1.1. paBHOBECHE pearupyrouux BeuecTB u (hakTOpOB, BIUSAIOUINX HA U3MECHEHUE
TEMIIEPaTyphl HA CKOPOCTh  |CKOPOCTH XUMHYECKOH peakiny.
XUMHUYECKUX PEaKIUil IIpakTHKO-OpHEHTUPOBAHHBIE 3a/1aHUS HA
XapakTepu3oBaTh BIUsHUE |OpUMeHeHHe npuHuuna Jle-llarense nis
M3MEHEHUS KOHLIEHTPALUN  |HaXO0>KJIEHHs HaIlPABJICHUS CMELIEHMS
BEIIECTB, PEAKIMH CPEJIbl U | PaBHOBECUS XUMHUYECKON peakluu U
TEMIIepaTyphl Ha CMENCHNE |aHaU3 (PaKTOPOB, BIHSIONINX Ha
XUMHUYECKOTO PaBHOBECHS  [CMEILEHUE XUMHUYECKOTO PaBHOBECHS
6 HccaenoBaTh HCTUHHBIC

Pa3znen 6. PacTBopbl

PAacTBOPHI € 32JaHHBIMHU
XapaKTepUCTHKAMH
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Ne | OK/IIK | Mopnyas/Pa3nen/Tema PesyabTar 00yuennst THNBI OEHOYHBIX MepPONPUATHI
6.1 | OKO01 [TonsTHE O pacTBOpax Paznudate NCTHHHBIC 1. 3agaun Ha TPUTOTOBIICHUE PACTBOPOB.
OK 02 pacTBOPHI 2. IIpakTHKO-OpUEHTUPOBAHHEBIC
IIK1.1. pacyeTHbIC 33/1aHHs Ha IUCTICPCHBIC
CHCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM 1
MIPOM3BOCTBEHHOM JIeATENFHOCTH
YeNoBeKa
6.2 | OKO01 HccnenoBanwme cBotictB  |MccnenoBars Gusnko- JlaGopaTopnas pabora
OK 04 pacTBOpOB XUMHYICCKHE CBOMCTBA “IIpuroToBieHme pacTBOPOB”
IIK1.1. HCTUHHBIX PaCTBOPOB
Il | IIpodeccmoHaTbHO-OPHEHTHPOBAHHOE COlePKaHUE (CoAepsKaHNe MPUKIATHOTO MOTYJIs)
7 Pazpea 7. OueHuBaTH MOCHEACTBHSA |3ammMTa Keiica (C ydeTom OyayLieH
Xumus B ObITY 1 OBITOBOI 1 npogdeccHoOHATBLHON 1eSITeJIbHOCTH)
MPOU3BOJACTBEHHOM NPOU3BOJACTBEHHOM

ACATCJIBbHOCTH Y€JI0BCKA

JIeATEeJILHOCTH Ye10BeKAa ¢
MO3UILMI DKOJI0THYECKOM
0€e30macHOCTH

OK 01
OK 02
OK 04
OK 07
[IK1.1.

Xumus B ObITY U
MPOU3BOICTBEHHOU
NeATeTbHOCTH YeIOBEeKa

O11eHUBaTh MMOCIIEACTBUA
OBITOBOU U
MPOU3BOACTBEHHOU
JIeITEILHOCTH YeI0BEKa C
MO3UIINN DKOJIOTHUYECKON
0€3011aCHOCTH

Keiic (c yuerom Oymymieit
po(eCCUOHATBHON IEATEIILHOCTH)
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