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1. IACIIOPT TPOT'PAMMBI YYEBHOM JUCIHUATIIAHBI (Xumus)
1.1. O0JacTh NpUMEHEHHUsI NPOIPAMMBI

PaGouas mporpamma yueOHOUW TUCIUTIINHBI SBIISETCS] YACTHIO MPOTPaAMMBbI
MOATOTOBKM CIEMUAIUCTOB cpeaHero 3BeHa B cooTBercTBuu ¢ ®I'OC CIIO mo
cnequanbHocTh 21.02.15 OTKpbITBIE TOpPHBIE PadoThbl, BXOIALIEH B COCTaB
ykpynHeHHou rpynnel  21.00.00 IlpuxkiaagHast reosorusi, TrOpHOe [eJIo,
He(dTerazosoe Jes10 U reojae3usl.

PaGouas mporpamma paspaborana B coorBerctBuu ¢ ®I'OC COO nHa
ocHoBannn @®I'OC CIIO no cnemuansHOcTH 21.02.15 OTKpBITHIE TOpPHBIE
PadoTHI U C y4ETOM MIPUMEPHOM MPOrpaMMbl 00I€00pa30BATEILHON JUCHUILIUHBI
Xumus.

1.2. MecTo JMCHHUILUIMHBI B CTPYKTYpPe NPo(PecCHOHAIBHOM POIrPaMMbl
CI10

VYyebHas qucuuiuiiHa «XUMHUSD» BXOJIUT B 00I11€00pa30BaTEIbHBINA UK
y4eOHOTr0 IIaHa.

1.3. egun v miIaHUpPyeMble Pe3yabTAThl OCBOCHUS IUCIIUILIHHbI

Coneprkanve mporpaMMbl Y4eOHOW JWCHMIUIMHBI «XHMHS» HAIMPaBICHO
Ha JIOCTHMXKEHUE PE3YJIbTaTOB €€ M3YyYEHUS B COOTBETCTBUM C TPEOOBAHUSIMU
OI'OC COO c yuerom mnpodeccuonanbHoi HampasiaeHHoctn OI'OC CIIO no
crennanbHOCTH 21.02.15 OTKpBITHIE TOPHBIE PA0OTHI.



Ocoboe 3HaueHME TUCHUIUIMHA uUMeeT mnpu dopmupoBanun u pazButun obmmx (OK) m mpodeccronanbupix (I1K)

KOMITCTEHITUN
O6mme (OK) u Iliianupyembie pe3yJbTAThI 00yYeHUs

npogdeccuoHaIbHbIE

(ITK) KoMmeTeHuun O6mue JAucnuniimHapHbie (peaMeTHbIE)

OK 01. B yacTu TPYyA0OBOro BOCIMTAHMS: - BJIAIEThb CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpas

Breibupath  cnocoObl | - TOTOBHOCTh K TPyAy, OCO3HAHHE  I[IEHHOCTH | BKIIIOYAET: OCHOBOIIOJIATAIONINE TMOHATHS (XMMHYECKUN

pelieHus 3aja4 | MacTepcTBa, TPYAOII00HE; AJIEMEHT, aTOM, JJIEKTPOHHAas 00oJiouKa aToma, s-, p-, d-

npodeccroHaIbHOM - TOTOBHOCTH K  aKTHUBHOM NEeATETLHOCTH | DJICKTPOHHBIE  OpOWMTamyM  aTOMOB, HWOH, MOJIEKYJa,

JIeATeIIbHOCTH TEXHOJIOTUYECKOM M COIMAJIbHOW  HAIMpPaBJICHHOCTH, | BAJICHTHOCTbD, 3JEKTPOOTPHUIIATEIIHLHOCTD, CTETCHb

MIPUMEHHUTEIBHO K | CIIOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH U OKHUCJICHUSI, XUMHUYECKasi CBs3b, MOJb, MOJSIpHAs Macca,

pa3IUYHbBIM CaMOCTOSITENIHO BBITIOJIHATH TAKYIO IESITEIbHOCTD; MOJIIpHBIA 00BEM, YIIepOAHBIN CKeleT, (YyHKIMOHATbHAS

KOHTEKCTaM. - MHTEepeC K pa3nuyHbIM cdepam mpodeccHuoHaANbHON | TpyIa, paauKal, U30Mepus, U30Mepbl, TOMOJOTHYECKUIl
NEesSATeTbHOCTH, psn, TOMOJIOTH, YTI€BOJOPOIBI, KHCIIOPOJ- |
OBaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMU a30TCOJEpIKAIINE COSAUHCHHS, OWOIIOTMYECKH AKTHBHBIE
NMO3HABATEJIbHBIMU AeHCTBHAMM: BelecTBa (yrJIeBOJBI, KUPBI, OEIKH), MOHOMED, TOTUMED,
a) 6azoBble JIOTHYeCKHe AelCTBUS: CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIpPHBIE COEIUHEHUS,
- CaMOCTOSITeTLHO (OPMYIHUPOBATH U AKTYAIM3UPOBATH | KPUCTAIIMYECKAST PEIIETKA, THUIBI XUMHUYECKHX DPEaKIUi

npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE; | (OKUCIUTEIHHO- BOCCTAHOBUTEIBHEIE, 9K30-U

- YCTaHABIIMBATh CYIIECTBEHHBIM TMPHU3HAK WM OCHOBAaHUS | DHIOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
JUTST CpaBHEHHSI, KTacCU(PUKALIUU U O0OOIICHHS; | AIEKTPOJIUTHI, HERJIEKTPOIIUTHI, ANEKTPONUTHYECKAS
- ONpeleNsATh LENU JEATEIbHOCTH, 33/1aBaTh MapaMeTpbl M | AUCCOIMAIMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTbH
KPUTEPHUU UX TIOCTUKCHUS; XUMUYECKON PeaKINK, XUMHUECKOE PaBHOBECHE), TEOPUU U




- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHSI B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHE  pE3yJbTAaTOB UEISAX, OLEHUBATh PHUCKU
MTOCJIEICTBUI 1€STEIBHOCTH;

- pa3BHBaTh KpPEAaTHBHOEC MBIIUICHUE TP  PEIICHUH
JKU3HEHHBIX TPOOIIEM.

0) 0a30BbIE MCCIIEN0BATENbCKUE € CTBHS:

- BIQACTh HaBBIKAMU  y4eOHO-HCCIIEIOBATENbCKOH U
MIPOCKTHOM NESITEIPHOCTH, HABBIKAMH Pa3peIICHUs MPoOIIeM;

- BBISIBIIATH MPUYUHHO-CJICACTBEHHBIE CBSI3U u
aKTyaJM3UpoBaTh 3a7avy, BbIBUTaTh TMIIOTE3Yy €€ pEelICHUs,
HaxoJUTh  apryMeHTbl  JJis  JOKa3aTelbCTBA  CBOMX
YTBEPKICHUH, 3a]aBaTh [IapaMeTPbl U KPUTEPUU PEILLICHHUS;

- aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUS 3aJauu
pe3ynbTaThl, KPUTHYECKH OLIEHUBaTh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yYMEThb [E€PEHOCUTh 3HAHUA B IO3HABATEIBHYID U
MPAKTUYECKYIO0 00JIaCTH KU3HEACATETLHOCTH,

- YMETh HMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEAMETHBIX
oOJacTeit;

- BBIABUTaTh HOBBIE UJEH, IMpeiarartb OpPUTMHAJIbHBIC
MOAXOMbI U PEIICHUS;

- CHOCOOHOCTh WX WCIOJb30BaHMSI B TO3HABATEIBLHOU U
COLIMAJIBHOM ITPaKTHKE.

3aKOHBI (TGOpI/ISI XUMHYECKOT'0 CTPOCHHA OPTraHUYCCKUX
BeuiectB A.M. bBytiepoBa, Teopusi 3JIEKTPOJIUTHUECKON
Jucconuanny, nepuoandeckuii 3akon /[.M. Mennpeneesa,
3aKOH COXpaHCHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH, (AKTOJIOTUIECKHE CBEACHUS
O CBOWCTBaX, COCTaBe, TOJy4eHHUH U OE30MacHOM
HCIIOJIB30BAHUHN BaYKHEUIIINX HCOPTaHNUYCCKUX )41
OpraHMYeCKHX BEHIECTB B OBITY W  MNPaKTHUECKOH
JIeSITCILHOCTH YCIOBEKA;

- YMCTb BBIABJIATE XAPAKTCPHBLIC IMPU3HAKKW W B3aUMOCBA3b
HN3YUCHHBIX HOHSITI/Iﬁ, MNPUMCHATH COOTBCTCTBYIOIIINC
MOHATUS  OpPU  ONUCAHUM  CTPOCHHMS U CBOMCTB
HEOPraHMYECKUX M OpPraHWYECKMX BEIIECTB W HX
MPEBPAILCHUM;

- BBISABJIATH B3aNMOCBA3b XUMHUYCCKUX 3HAHUH C
IIOHATUSIMHA 148 npeaACTaBJICHUSIMU APyrux
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- yMETh WCHOJb30BaTh HAWNMEHOBAHUS XHUMHYECKUX
COCIMHEHUN MEXAYHAPOJHOTO COK03a TEOPETHYECKOU U
HpHKHaI[HOﬁ XVMMHHU U TPUBHUAJIBHBIC HAa3BaHUA BAKHEUIIINX
BElIECTB  (PTHWJIEH,  aleTWIEeH, T[JUIepuH, (EeHo,
dbopManbaeru, ykcycHas KHCIIOTa, TIUIMH, YrapHBIA Tas,
VIJICKUCHIBIA Ta3, aMMHUaK, TallleHas HW3BECThb, HETalllCHas
W3BECTh, IUTHEBAsI COMA WM JAPYIHX), COCTABIATH (HOPMYJIBI
HCOPraHNMYCCKUX H OpPraHUYCCKUX BCUICCTB, YpPaBHCHHA
XUMHUYECKUX peaxkuumii, 0OBSACHATD ux CMBICIT;




MIOATBEPKIATh  XapaKTEpHbIE  XUMHUYECKHE  CBOMCTBA
BEIIECTB  COOTBETCTBYIOLMMHU  OJKCIEPUMEHTaMHU U
3aIUCSIMU YPAaBHEHUM XUMHUUYECKUX PEaKIUi;

- YMETb YCTAaHABJIMBATH IPUHAMIECKHOCTb H3YyYEHHBIX
HEOPraHWYeCKUX W OPraHM4eCKHUX  BEIIECTB K
ONpENENeHHbIE  KJIaccaM M IpynmaM  COCAMHECHHH,
XapakTepU30BaTb HX COCTAB M BaXXHEHMILME CBOWCTBA;
ONpEeNeNATh BUABl XHMUYECKUX CBA3€H (KOBaJEHTHAs,
WOHHas, MeTajIn4yecKas, BOJIOPOJIHAS ), THUIIBI
KPUCTAJIMYECKUX PELIETOK BEIIECTB; KIacCU(PUIUPOBATH
XUMUYECKHE PEAKIINH;

- chopMupoBaTh  NpEACTAaBICHHUA: O  XUMHUYECKOH
COCTAaBJIAIOILEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POIU
XMMUU B TIO3HAHUS SIBIEHUH NPUPOJbl, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJBTYPHl JINYHOCTH, €€ (HYHKIMOHAIHLHOU
IPaMOTHOCTH, HEOOXOAMMOM Ui pemeHus MPaKTUYECKHX
3aJa4 M DKOJIOTHYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpEXE;

- YMETh MPOBOJAMUTH PACUETHI IO XUMHUYECKUM (opMysiaM U
YPAaBHEHUSIM XUMHYECKHX PEAKLIUNA C HCIOJb30BaHUEM
(Gu3NUeCKUX BEIUYMH, XapaKTEePU3YIOIIMX BeIIecTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpMaslbHbIE
yCIOBHSA) Ta30B, KOJMYECTBA BEILECTBA; MCIOIb30BAThH
CHCTEMHBIC XUMWYECKHUE 3HAHUSA I IIPUHATUS PEIICHUN B
KOHKPETHBIX KM3HCHHBIX CHUTYyallMsX, CBS3aHHBIX C
BEILLECTBAMU U UX IIPUMEHEHUEM.




OK 02.
Hcnonp3oBaTh
COBPEMEHHBIE
cpeacTBa
aHaiu3a u

TTOMCKa,

MHTEPIpETALNS
uHpOpMaun u
MH(POPMALIMOHHBIE
TEXHOJIOTUU ISt
BBIITOJTHEHHUST  33J]a4
npodeccroHaIbHOM

ACATCIBbHOCTHU

B o0nacTu LEHHOCTHU Hay4yHOTO MO3HAHUS:
c(OPMHPOBAHHOCTE MHPOBO33PEHUSI,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKU u

OOIIECTBEHHON IPAKTUKHU, OCHOBAHHOIO Ha Jyajore

KYJIBTYp, CTIOCOOCTBYIOIIETO OCO3HAHHE
MOJUKYTBTYPHOM MHUDPE;

CBOCTO ME€CTA B

- COBEPILUCHCTBOBAHUE SI3bIKOBOM M UYUTATEIBLCKOU KYJIBTYpPBI
KAaK CPEICTBA B3aMMOJEHUCTBHS MEXKIY JIOAbMHU U IO3HAHUSA
MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOM IEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIIATh IIPOEKTHYIO U HCCIIEI0BATEIIBCKYIO
NEeATEIIbHOCTh UHAUBUYAIBHO U B TPYIIIIE;
Osaanenne YHHBEpPCAJIbHBIMHU
MO3HABATEJIbHBIMHU AeHCTBUIMHU:

B) padora ¢ undopmanmeii:

y4eOHBIMH

- BJIaJCTDH HaBbIKaMU MOJIYUCHUA I/IHq)OpMaL[I/II/I n3
HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIIbHO
OCYHICCTBJIIATH ITOHCK, aHaJIus, cCHUCTEMAaTUu3alIo n

WHTEpIpeTaus WHOOPMAIMK PA3IUYHBIX BUAOB H (opM
[IpE/ICTaBICHUS;

- CcOo3/laBaTb TEKCTHl B pPa3NUYHBIX (opmarax ¢ ydeToMm
Ha3HaYeHUs MH(OpPMAIMKM U IEJIEBOM ayAUTOPUHU, BHIOUpAs
ONTUMAJIBHYIO (HOPMY MPEICTABICHUS U BU3YyaIH3aliH;

- OLICHUBATh JJOCTOBEPHOCTH, ISTHTUMHOCTh HH(POpPMAIIHH, €€
COOTBETCTBHUE

IIpaBOBbBIM H MOPaJIbHO-3TUYCCKUM

HOpMaw;

BBITIOTHATE  XUMHYECKHI

- YMETh
AKCTIIEPUMEHT (TPEeBpaIlEHUs] OPraHUYECKUX BEIIECTB IMPHU

IJIAaHUPOBATh |

HarpeBaHuN, MOIYYEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOWCTB,
KayeCTBEHHbIE  pEaKIUH
YKCYCHYIO KHCIIOTY; IeHaTypalusi OeJIKOB PU HarpeBaHuH,
LBETHBIE PEAKIMH OEJIKOB; MPOBOAMTH PEAKIIMU HMOHHOTO
cpeny
KayeCTBEHHBIC PEAKIMU Ha Cynb(at-, KapOOHAT- U XJIOPU-
pelaTh

Ha aJIbACTHUABI, Kpaxmal,

oOMEHa,  ONpeleIATh BOJAHBIX  PacTBOPOB,

AHHUOHBLI, Ha KaTHuOH AMMOHUA,

AKCTICpUMEHTAIbHBIE 3a/aud 1o TemaMm "Mertamnsl" u
"HemeTannpl") B COOTBETCTBUM C HpaBHJIAMU TEXHUKH
0e30MacCHOCTH MpH  OOpallleHuH C  BELIECTBAMU U
nabopaTopHble 000PYAOBAaHUEM; MPEACTABIIATh PE3YIbTAThI
XMMHUYECKOI'0 3KCIIEpUMEHTa B (popMe 3amucH ypaBHEHHUH
COOTBETCTBYIOIINX PEAKIMi U (POPMYITHUPOBATH BHIBOJBI HA
OCHOBE ITHX PE3YyJIbTATOB;

- yMeTh aHaJM3UpPOBATh XHMHUYECKYI0 HH(OpMAaLHIO,
MOJYy4aeMyl0 M3 Pa3HbIX MCTOYHHMKOB (CPEICTB MacCOBOH
uHpopMmanuu, cetb IHTEpHET U 1pyrue);

- BJAJIeTh OCHOBHBIMM METOJAaMU HAy4YHOTO IO3HAHUS
BEUIECTB M  XUMUYECKUX  SBJICHUH
U3MEpEHUe, SKCIIEPUMEHT, MOJICINPOBAHUE);
- YMETh MIPOBOJUTH PacueThl 10 XUMUYECKUM (OpMyIaM U

(mabmonenue,

YPABHEHUSIM XUMHUYECKHX PEAKLUUNA C HCHOJIb30BAaHUEM
¢u3NUeCKUX BENUYMH, XapaKTEePU3YIOIIMX BEIIeCTBAa C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpMalbHbIE




- CTIOJIb30BaTh CpeACTBa HH(POPMALMOHHBIX U

KOMMYHUKAaIUOHHBIX TEXHOJIOTUH B peicHUN
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPTraHU3aIMOHHBIX  33/a4 C coOrOIEHUEM
TpeOOBaHUMN IPrOHOMHUKHU, TEXHUKH OE30MTaCHOCTH,
TUTUEHBI, pecypcochepekeHus, [IPaBOBBIX u
OTUYECKUX HODM, HOpPM HH(pOPMAIMOHHOMN
0e30MacHOCTH;

- BJIAJeTh HABBIKAMM  DPACMO3HaBaHWUA M 3AIIUTHI
uHpopMalu, HHPOPMAIIMOHHON 6€301aCHOCTH JIMYHOCTH;

}’CHOBI/IH) ra3oB, KOJIHYECTBA BCUICCTBA, MHCIIOJIb30BATH
CUCTCMHBIC XUMHWYCCKHUEC 3HAHUA JJISA MMPUHATUSA peHIGHI/If/'I B
KOHKPCTHBIX  JKU3HCHHBIX  CUTYyallUiIX, CBJA3aHHBIX C
BC€HICCTBAMH U UX ITPUMCHCHUCM

OK 04.
DddexTruBHO

B3aWMO/I€HICTBOBATh U

paboTtath
KOJUICKTUBE
KOMaH/[Ie

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH U
CaMOOIPEEIEHUIO;

-OBJIa/ICHE HaBbIKaMU y4eOHO-HCCIIE0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JEATEIBbHOCTH;

OgBiagenne yHMBepCaJbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSAIMU:

I') COBMECTHAS 1eATEJIbHOCTh:

- IOHUMATh U HCIOJIB30BaTh IPEUMYIIECTBA
KOMaHJIHOW U UHJIMBUyaJIbHOU pabOThI;

- IPUHUMATD 1eu COBMECTHOH J1eATeIbHOCTH,
OpPraHM30BBIBATH U KOOPJAWHUPOBATH JEUCTBUS TIO €€
JNOCTH)KCHUSI:  COCTaBIIATHIUTAH JEWCTBHM, pacrpeneisTh

pOJIM C y4€TOM MHEHMH YYaCTHMKOB OOCYKIaTh PE3yJbTaThl
COBMECTHOH paboThI;

- KOOPJMHUPOBATH H BBINIOJIHATH pa00TYy B YCIOBHAX
peaspbHOTO, BUPTYAJbHOTO ¥ KOMOWHHUPOBAHHOTO

- yMeTh IUIAHUPOBaTh U  BBHIMOJHATH XUMHUYECKHUI
HKCIIEPUMEHT (MIPEeBpALCHUS] OPraHMYECKUX BEILECTB MPHU
HarpeBaHWU, TIOJYYCHHUE ITHUIICHA U U3y4EHHUE €TO

CBOWCTB, KaU€CTBEHHBIC PEAKIIMU HA AJIbJETHIIbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; AeHaTypaius OeTKOB IPU HarPeBaHUH,
[[BETHBIC PEAKIMH OENIKOB; MPOBOAMUTH PEAKIMU HOHHOTO
oOMeHa, OmpenessiTh  Cpely  BOJHBIX  PAacTBOPOB,
KayeCTBEHHBIC PEAKIMU Ha Cylb(at-, KapOOHAT- U XJIOPU-
aQHUOHBI, Ha KaTHOH aMMOHHUS, pemartpb
AKCIIEpUMEHTAIbHBIE 33/1auM 10 TeMaM "MeTasisl" u
"Hemertamnsl'") B COOTBETCTBHM C TpaBUJIAMU TEXHUKH
0€30MacHOCTH TMpU  OOpalieHuH ¢  BEHIECTBAMH U
nabopaTopHbie 000pyIOBaHUEM; MIPEACTABIATH PE3yAbTATHI
XUMHYECKOTO  JKCIepuMeHta B (Qopme  3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuuil U GopMyIHpOBaThH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB




B3aHMOJCHCTBUS;

- OCYIIECTBIISITh TTO3UTUBHOE CTpaTeruuecKoe
MOBEJICHUE B PA3JIMYHBIX CUTYAIUsX, MPOSIBISATH TBOPUYECTBO
1 BooOpakeHne, ObITh MHUIIUATUBHBIM

Osaanenue YHUBEPCAJIbHBIMHA peryJjasiTHBHbIMH
JeHCTBUSIMM

A) NPUHATHE Ce0s1 M IPYTUX JIIOJdeH:

- OpUHUMAaTh MOTHUBBI M apryMEHThl APYrUX JIOAEH Mpu
aHaJIU3€ PE3yJIbTATOB JEATEIbHOCTH;

- MPU3HABATH CBOE MIPABO U MPABO JAPYTHX JIOJCH HA OMIMOKH;
- pa3BUBaTh CMIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYrOro
YeJI0BeKa;

OK 07.
CopeticTBOBaThH
COXPAaHEHHUIO
OKpYXaroIIel Ccpensl,
pecypcocOepekeHHIO,
IPUMEHSTh 3HaHUS 00
W3MCHCHUHU KITUMaTa,
MIPUHLIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 PEeKTHBHO
JIEVICTBOBATH B
Ype3BBIYAITHBIX
CUTYaITUSIX

B 00/1acTH 3K010rH4€CKOro BOCIIUTAHMSA

- ¢()OPMHUPOBAHHOCTD HKOJIOTHUECKOM KYJIBbTYpbI, TOHUMaHHE
BIUSHUS  COLMAJIBbHO-DKOHOMMYECKHMX  IPOLIECCOB  HA
COCTOSIHE€ MPUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUE
JI00aJTFHOTO XapaKTepa HKOJIOTHIECKUX TIPOOIeM;

- IUITAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKpYKAIOLIEH
Cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pPA3BUTHUS
YeJI0BEUECTBA; aKTUBHOE HENPUIATHE JACHCTBUM, TPUHOCSIINX
BpEJl OKpYXKaIOIIEH cpeae;

- YMEHHE IPOTHO3UPOBATHh HEOJIArONPUATHBIE SKOJIOTHUYECKHE
MOCJIEACTBUSI NPEANPUHUMAEMBIX NEHCTBUH, MPEIOTBPALLATh
UXx;

- pacUIMpPEHHE OIbITA JAESTEIBbHOCTH S3KOJOTUYECKON
HAIPaBJIEHHOCTH;

- chopMupoBaTh  NPEIACTABICHHUS: O  XUMHUYECKOM
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XVUMHH B TO3HAHUU SIBICHUNA MPHUPOIBI, B (POPMUPOBAHUHI
MBIIUICHUST U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBLHOMI
IPaMOTHOCTH, HEOOXOAMMOMN IJisi PEIECHUs] MPAKTHUYECKUX
3aJad M OKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHUS K
CBOEMY 37J0POBBIO U IIPUPOJIHOM CPELIE;

- YMETh coOIroaaTh npaBuia 3KOJIOTUYECKHU
[IeJIeCO00pa3HOr0  TIOBENCHUS B OBITY W TPYIOBOH
JIEATEIBHOCTH B LEJIAX COXPAHEHUs CBOETO 3J10POBbS H
OKpY>Kalollle MPUPOAHON CpElbl; YYUTHIBATH OIMNACHOCTH
BO3JEHCTBUSI HA OJKUBBIE OPraHU3Mbl ONPEIEIICHHBIX
BEILIECTB, IOHMMAsi CMBICI IIOKa3arels MpenesibHON

JIOHYCTI/IMOI‘/’I KOHICHTpAaIun
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- OBJIaJICHME  HaBBIKAMH  y4eOHO-UCCIIEOBATENIbCKOMH,
MPOEKTHON U COLIMATIbHOM JEATEIBbHOCTH;

11



1.4. KoymnuyecTBO 4acOB HA OCBOEHUE MPOrPAMMBbI Y4eOHO# AUCHUIITUHBI
O06Bem 00pazoBaTeILHON MPOrpaMMbl_72 yaca, B TOM YHCIIEC:

- yueOHBIX 3aHATHI_70 4YacoB, B TOM YHCIE Ha MPaKTUUYECKHE
(;mabopartopHsbie) 3aHsATHS 34 Yyaca;

- Ha [IPOMEXYTOUYHYIO aTTECTALMIO_ 2 Yaca.
2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIHHUTILIUHBI

2.1. OObeM TUCUMILIMHBI U BUbI y4eOHOI padoThl

Buabl yueOHoi1 padoThI O0bem B
yacax
O0Bbem 00pa3oBaTe/IbHOM NPOrPaAMMBbI IMCHHILTHHbBI 72
B T.4.:

OcHoBHoOeE copep:xaHue 64

B T.4.:
TEOpeTUYECKoe 00ydeHUE 32
[IPAKTUYECKUE 3aHATUS 16
1abopaTopHBIC 3aHIATHUS 10
KOHTPOJIbHBIE PaOOTHI 6
IIpogeccuoHATBLHO-OPHEHTHPOBAHHOE COACPKAHUE 6

B T.4.:
TEOpETHUECKOe 00yUueHue 4
MPAKTUYECKUE 3AHATUSA 2
IIpome:xxyTouyHas arrecranus: Ju(pepeHUPOBAHHBIN 3a4eT 2

12



2.2. TemaTuyecKH IUIAH M COACPKAHUE U CHUTIHHBI

HaumeHoBanue pa3iesioB U TeM Homep Conep:xkanue yueOHOro Marepuasa (OCHOBHOE U Oo0bem Koabl koMneTeHumi,
yueOHOro npodeccnoHaIbLHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE U 4acos ¢popmupoBanuio
3aHATHS NMPaKTHYECKHe 3aHATUS, IPUKJIATHON MOLYJb (TIpH KOTOPBIX CIIOCOOCTBYET

HAJIUYNH) 3JIeMEHT MPOrpaMMbl
1 2 3 4 5
OcHoBHoOe coep:kaHue
Cemectp Ne 1 34
Paznen 1. OcHOBbI cTpOeHMS 6
BellecTBa
Tema 1.1. Crpoenne  aTtoMoB CopeprxaHue yaeOHOro MaTepuaia 4
XUMHUYECKUX D3JIEMEHTOB W TMpHUpoa 1 CoBpeMeHHasi MoJeJib cTPoeHUsI aToMAa. CUMBOJIMYECKUH SI3bIK 2
XUMUYECKOHN CBA3U XUMHH. XUMUYECKUI DIEMEHT. DJEeKTPOHHAs KOH(UTryparus
aroma. Kiaccudpukammss XUMHUYECKHUX IJIEeMEHTOB (s-, p-, d-
AIIeMEHTHI). BaeHTHbIC 21IeKTpOHBbI. BaneHTHOCTh. DNeKTpOHHAs
IpUpOJIa XUMHUYECKOHN CBA3U. DJIEKTPOOTPULATENILHOCTh. Buabl
XUMUYECKOM CBA3M (KOBaJECHTHasi, HMOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS) M CTIOCOOBI € 00pa30BaHMs OK 01
2 IIpakTuyeckoe 3ansaTme Nel. Pemenue 3amanuii  Ha 2 ’

HCIOIL30BAHHE  XMMHMYECKOH  CHMBOJIMKM W Ha3BaHHUH
COCIMHEHUH TI0 HOMEHKJIAType MEXKIYHApOJIHOTO COM03a
TEOPETUYECKON U MPHUKIAAHON XUMHUHU U TPUBUATIHHBIX HA3BAHHIMA
JUISL  COCTaBJICHHS  XUMHUYECKHMX  (OpPMyN  JBYXaTOMHBIX
coeMHeHUH (OKCUIOB, CyIb(UI0B, TUAPUIOB U T.II.) U IPYTUX
HEOPTaHWYECKUX COSAUHCHHIA OT/ICITBHBIX KJIACCOB.
[lpakTrueckne 3aJaHus Ha YCTAHOBJICHHE CBA3U  MEXKIY
CTPOCHUEM aTOMOB XUMHUYCCKUX JICMEHTOB U

NEePUOANYECKIM U3MEHEHHUEM CBOMCTB XUMUYECKUX IJIEMEHTOB H
MX COCAMHEHHI B COOTBETCTBHH C MOJ0KeHUEM [lepuoamyeckoil

13




CHCTCMBI.

Tema 1.2. Ilepuonnyeckuii 3aKOH U
tabauna JI.M. Menneneena

Coneprkanue yueOHOTO MaTepuaia

IpakTnueckoe 3anaTe Ne2. Ilepumoanueckas cucrema
xumuueckux 3yemMeHToB [[.1. Menneneea. @U3NUECKUN CMBICIT

Ilepuoguueckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX UMU
MPOCTBIX M CJOXKHBIX BEHIECTB B COOTBETCTBHM C IOJOKEHUEM
XUMUYEeCKoro  anemeHta B llepuoguyeckoit — cucrteme.
MupoBo33peHueckoe MW HayyHoe 3HaueHue llepmoamdeckoro
3akoHa JI.M1. Menneneesa. llpornossr JI.MI. MeHnneneesa.
OTKpBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. Perenue npakTuko-
OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha XapaKTepHU3aLUIO0
XUMUYECKHX DJIEMEHTOB «MeTauimyeckue / HeMeTaTHIeCKue
CBOMCTBA, 3JEKTPOOTPULATEIBHOCTh XUMUYECKHX 3JIEMEHTOB B
COOTBETCTBUHU C UX JJIEKTPOHHBIM CTPOCHUEM M TOJOKEHUEM B
MEPUOANYECKON  CUCTEME  XUMHUYECKUX 23yemeHtoB  J[.H.
Meunngeneesay

OK 01
OK 02

Paznen 2. Xumnuyeckne peakuuu

10

Tema 2.1. Tumel XUMHYECKHUX
peakuui

Copepxanue yueOHOro MaTepuaa

Kanaccndpukanus u TMIBI XHMMHYECKHX PeakUMi ¢ y4acTueMm
Heopranum4yecknx BemecTB. COCTaBIeHUE YPABHEHHN peakiui
COCIMHEHUS, Pa3NOKEHUs, 3aMeIIeHUsI, OOMEHa, B T.4. pEaKIIHii
TOpPEHUsl, OKUCIICHUS- BOCCTAHOBIICHUS.

ypaBHeHI/ISI OKHUCJIEHUA-BOCCTaHOBIeHNS. CTeleHb OKUCIEHUS.
Oxucnutens U BoccTaHOBUTENb. CoCTaBiI€HHE M ypaBHHBAaHUE
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Ifl METOAOM
ANEKTPOHHOrO  OanmaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
pcakuuu B mnmpuponae, MMPONU3BOACTBCHHBIX mnmponeccax u
KU3HEACSITEIIbHOCTH OPraHU3MOB

IpakTnueckoe 3ansitue Ne3. KonnyecTBeHHBIE OTHONIEHHUS B

OK 01
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xuMuu. OCHOBHBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMHUHU U PacuCThI
[I0 YPaBHEHMSAM XUMHUYECKMX peakuuil. Mosib Kak eauHMLa
KoJIn4ecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXpaHEHHUs
Macchl U 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM TIa30B.
OtHocuTeNnbHAsT IUIOTHOCTh Tra30oB. PacueTsl MO ypaBHEHUSM
XMMUYECKHX pEeaKLUUMd C HCIOJIb30BAaHUEM MAacchl, 00beMa
(HOpMaJIbHBIE YCJIOBHSI) ra30B, KOJIMYECTBA BEIlIECTBA

Tema 2.2 DIJIEKTPOIUTHYECKAS
aucconuanuvsa u HOHHBIN 06MCH

Coneprkanue yueOHOTO MaTepuaa

Teopus JIEKTPOJUTHYECKOM AUCCOLMALMH. Nownsl.
DNEeKTPONUTHI, HEAIEKTPONUTHL. Peakuum HOHHOrO oOMeHa.
CocraBlieHHE PeaKIMii HOHHOTO OOMEHa MyTEeM COCTABJICHHS WX
MOJIHBIX MW COKpPAIICHHBIX HOHHBIX ypaBHeHHﬁ. Kucnorno-
OCHOBHbBIE peaklru. 3aJJaHusl Ha COCTAaBJIEHHE HOHHBIX peaKIMii

Jladopatopnoe 3ansitue Nel. JlaGoparopHas pabora “Tumbl
XUMHUYeCKUX peaknuii”. MccienoBaHue THNOB (IO COCTaBy H
KOJINYECTBY MCXOJIHBIX U 00pa3yloIUXCsl BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakuuil. [IpoBenenne peakiuii HOHHOro oOMeEHa,
onpesieJIeHne  CpeAbl  BOJHBIX  pacTBOpPOB. 3aJaHusi  Ha
COCTaBJICHUE MOHHBIX PEAKLIUI

Kountpoabnas padora Ne 1. CtpoeHue BeniecTBa 1 XMMHUUECKUE
peaKiuu

OK 01
OK 04

Paznen 3. Crpoenme m cBoiicTBa
HEOPraHM4YeCKHX BellleCTB

16

Tema 3.1 Knaccugukanus,
HOMEHKJIaTypa u CTpOEHHE
HEOpPraHMYECKUX BEIIECTB

Conepxkanue yaeOHOro MaTepuaia

IIpeamer  Heopranmueckoir  xumum. Kaaccnduxanus
HEOPraHu4vecKux BemlecTB. [IpocThie W CJIOKHBIE BEIIECTBA.
OcCHOBHbBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUABI, TMIPOKCHIIBI,
KHCIJIOTBI, COJIM). B3auMoCBs3b HEOPraHMYECKUX BELIECTB.
ArperaTHble COCTOSIHMA  BemlecTBa. Kpucramnuueckue u
amMopdHble  BemecTBa. THUMBI  KPUCTAJUIMYECKHX  PELIETOK

OK 01
OK 02

15




(aTomHas, MOJIEKYJISIpHAs, WOHHas, MeTaJUIMYeCKast).
3aBucuMOCTh  (U3MYECKUX CBOWCTB BelleCTBA OT THIIA
KPUCTAJIMYECKOW ~ PEIIeTKH.  3aBUCHUMOCTh  XHUMHUYECKOU
AKTMBHOCTH BEILECTB OT BHUAA XHUMHYECKOM CBSA3M U THUIA
KpUCTAJIIMYECKON pemeTKu. [IpuunHbl MHOrooOpasust BelecTB

10

IpakTnueckoe 3ansaTue Ne 4. Homenkiarypa HeOpraHu4ecKux
BEUIECTB: HA3BaHME BEIIECTBA MCXOI M3 HUX XHUMHUYECKOU
(GopMynbl WM COCTaBICHHE XMMHUYECKOH (HOPMYJIbl UCXOAS M3
Ha3BaHMs BelecTBa Mo MexayHapogHoi (MIOITAK) winm
TPUBHAJIBHOM HOMEHKIIATYPE.

Pemenne  mpakTHYecKMX ~— 3aJaHUM MO KJIAcCHU(UKAIHH,
HOMEHKJIaType M XUMHYECKUM (QOopMysaM HEOpraHMYECKUX
BELIECTB PAa3JIMYHBIX KJIACCOB (YrapHbIM ra3, YIJIEKHCIBIM ras,
aMMUaK, raiieHas U3BeCTb, HETalleHas U3BECTh, IUThEBAs CONA U
OpYrux): Ha3blBaTh W COCTAaBIATH (POPMYNIBI XUMHYECKHX
BEIICCTB, ONPEIEIATh MIPUHAMIEKHOCTD K KIaccy.

Hcrounukn xXumu4yeckod uHpopManuu (CpPeacTB MacCOBOH
uHdopmarnuu, cetb UaTepueT u apyrue). [lonck uadopmaruu mo
Ha3BaHUIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMysaM

Tema 3.2. OPOuU3NKO- XUMHUYECKHE
CBOMCTBAa HEOPTAHMYECKUX BEIICCTB

CopeprxaHue yaeOHOTro MaTepuaa

11

Mertanabl. OOmme ¢Qusnueckue W XUMHYECKHE CBOMCTBA
uetauioB. CrnocoObl MOIy4YeHUs. 3HAuYE€HUE METalIoB U
HEMETAJJIOB B IMPHUPOJE M JKU3HEAEATEIbHOCTH YeJIOBEKa H
oprann3MoB. Koppo3ust MeTaqioB: BHJbl KOPPO3HMH, CIIOCOOBI
3alUThl METAJJIOB OT KOPPO3HHU

[\

12

Hemeranapl. OOmme ¢u3nueckne UM XHMHUYECKHE CBOWMCTBA
HeMmeTauioB. Tunuunele cBoiicTBa HeMeTanoB [V— VII rpymnm.
Knaccudukanmss u HOMEHKIAaTypa COCIWHEHMH HEMETaJJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B MPUPOJIE

13

XHMHYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNnIeCKUX

OK 01
OK 02

16




BelleCcTB (OKCHIOB, THAPOKCHIIOB, KHCIOT, COJIEM U Jp.).
3aKOHOMEPHOCTH B HU3MEHEHUM CBOMCTB MPOCTHIX BEIIECTB,
BO)IOpOJIHI)IX CO€I[I/IH€HI/II71, BBICIITUX OKCHUJI0B U FI/II[pOKCI/II[OB

14

IpakTnueckoe 3ansaTue Ne S. CocTtaBiieHHME ypaBHEHUM
XUMUYECKUX pEaKIUhd ¢ ydyacTHUEeM TNPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAJJIOB M HEMETAJUIOB; OKCHUIOB
METaJJIOB, HEMETATIOB M amM(OTEepHBIX  DIJIEMEHTOB;
HEOPraHMYeCKUX  KUCJIOT, OCHOBaHMH W  aM(OTEpHBIX
TUAPOKCUIOB;, HEOPraHWYECKUX COJIEH, XapaKTEepU3YIOLIUX HUX
CBOICTBA. Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHMl HAa CBOWCTBA, COCTaB, MOJYYCHUE U
0e30MacHOe  HCIOJIb30BAHME  BAXKHEHIIMX  HEOPTraHUYECKHX
BEIICCTB B OBITY M MPAKTUICCKOM JEATEITHHOCTH YEIOBEKA

Tema 3.3. Wnentnduxanms
HEOPraHW4YeCKUX BEIECTB

Copeprxanue yueOHOTO MaTepralia

15

JlabopaTtopnoe 3anmsitme  Ne2.  JlaGopatopHas  pabota
«Mnentudukanys HEOPraHNIECKUX BEILIECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3a71a4 [0 XUMHUYCCKUM CBOMCTBaAM
METAJJIOB M HEMETAJUIOB, MO pAaCIO3HABAHHIO W TIONyYEHUS
COEMHEHUI METaJUIOB U HEMETAJIIOB.

Wnentndukanys HEOPraHMYECKHX BEIIECTB C HCIOIb30BAaHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakumii. KauecTBeHHBIE peaknuu Ha cynbdar-, KapOoHAT- U
XJIOPpUA-aHMOHBI, HA KATUOH aMMOHUS

16

Kontpoabnas padora Ne 2. CBoiicTBa HEOpPraHUYECKUX
BEIIECTB

Paznen 4. CrpoeHue u CBOiCTBa
OpPraHuYecKuX BellecTB

24

Tema 4.1. Knaccuduxkanus, ctpoeHue
¥ HOMEHKIIaTypa
OpraHNMYCCKHX BCUICCTB

Conepxkanue y4eOHOro MaTepHasia

17

IlosiBjieHNe M pa3BUTHE OPraHMYeCcKO XMMHH KaK HAYKH.
IIpenmMer  opraHnyeckod xuMuH. MeCcTO M 3HAYCHHE

OK 01

17




OpraHUYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
XUMUYECKOE CTPOEHUE KaK MOPSIAOK COEJUHEHHS aTOMOB B
MOJIEKYJIE COTJIACHO UX BaJIeHTHOCTU. OCHOBHBIE

IIOJIOKEHUSI TEOPUHM XUMHYECKOIO0 CTPOEHHS OPraHM4eCcKUX
coequHenui A.M. bytnepoBa. YrnepoaHslii

CKEJIET OpraHUYECKOW MOJEKYJIbI. 3aBUCUMOCTb CBOMCTB
BELIECTB OT XUMUYECKOTO CTPOCHUSI MOJIEKYIL.

N3omepust u uzomepsl. [loHatue o (yHKIMOHAIBHOW TpymIe.
Panukan. [TpuHnMIBI KJ1accuuKanuu OpraHUYECKHUX
COCIMHECHUN.

MexnyHaponHas HOMEHKJIAaTypa W HPUHLHUIBI HOMEHKJIATYpPbl
opranndeckux coenuHeHui. IlonsTHe 00 a3o0TcoAepKalMX
COE/IMHEHUX, OMOJIOrMYECKH aKTHBHBIX BelIecTBaxX (yIriieBojax,
XKHUpax, Oelmkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHUSIX
(MOHOMeEp, OJIUMEDP, CTPYKTYPHOE 3BEHO)

Cemectp Ne 11

38

18

IpakTnueckoe 3ansitue Ne 6. HomeHnkiarypa opraHuyecKux
COEIMHEHUN  OTAENBHBIX KJIACCOB (HaCHIIIICHHEIE,
HEHACBILICHHbIE M apOMAaTUYECKUE YTJIEBOAOPOJbI, CIHPTHI,
(eHOITBI, aTbICTU/IBI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIP.)

CocraBiieHHE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (GopMyl
OpraHMYECKHX BEILECTB OTAEIBHBIX KIACCOB, HCIONb3Ys UX
Ha3BaHUS 1O CHUCTEMAaTHYECKOM M TPUBHAJIBLHOM HOMEHKJIAType
(3THIIEH, alleTUIICH, TIHUIEepUH, (heHo, popManbIeru, YKCycHas
KHCJIOTa,  TIOWIMH).  PacyeTsl  mpocrteimeid  Gopmysbl
OpraHUYECKON MOJIEKYJIbl, UCXOs U3 DJIIEMEHTHOro cocTana (B %)

OK 01

Tema 4.2. CpolicTBa OpraHMYECKHX
COE€IUHEHNN

Conepxanue yaeOHOTO MaTepuasa

10

19

DU3UKO-XMYNYECKUE CBOMCTBA OPraHUYECKUX COCOUHECHUI
OTJIENbHBIX  KJAaccoB  (O0COOCHHOCTH  Kilaccuukanmuu |
HOMEHKJIATYpbl BHYTPH KJacca; TOMOJOTUYECKHM psii U o0IIas

18




dopmyna; wuzomepus; (U3MUECKUE CBONCTBA; XHUMHUYECKHE
CBOWCTBA; CIIOCOOBI MOTY4EHUS):

— mpeleJibHbIe YIJIEBOAOPOAbI (aJKaHbl M LHKIOAJIKAHbI).
['openne MeraHa Kak OJMH M3 OCHOBHBIX MCTOYHHUKOB TeIlIa B
IIPOMBIIUICHHOCTH u OBITY. CaoiicTBa IIPUPOIHBIX
YIJIEBOJOPOAOB, HAXOXKIEHUE B MPUPOAE U IPUMEHEHHE
QJIKAHOB;

20

— HemnpejeJbHble (aJKeHbl, aJKUHBl U aJKaJUCHBI) M
apoMaTHYeCKHe yIrJjeBoAopoaAbl. ['opeHue aneTuieHa

KaK MCTOYHHMK BBICOKOTEMIIEPAaTypHOTO IUIAMEHU ISl CBapKH U
pPE3KU METAJIJIOB

21

— KHUCJOPOACOoep:KalIHe coeIuHeHUs: (CrupThl U (PEHOINBI,
KapOOHOBBIC KUCIOTHI U d(PUPHI, aTbICTHABl U KETOHBI, >KHPHI,
yraeBoabl).  IlpakTudeckoe  NPUMEHEHHE  ATWICHIVIMKOJS,
TJIMIEPHHA, denomna. [Tpumenenue dbopmanpaeruaa,
afcrajapJcruaa, yKCYCHOﬁ KHCJIOTHI. Mpruia kak COJIN BBICHINX
KapOOHOBBIX KUCIIOT. Moromue CBOWCTBA Mbljla

22

— a3zorcojep:kammue coeauHeHHsl (AaMUHBI U AMUHOKHCIIOTHI,
Oenku). BbicOokOMoJIeKyJIIpDHBIE COeIMHEHUs] (CUHTETUYECKHE
1 OMOJIOTMYECKH-aKTUBHBIE). MOHOMED, MOJMMED, CTPYKTYPHOE
3BeHO. [lonumepusanus 3TUiIeHa KAk OCHOBHOE HAIMPABIICHUE €T0
HCIIOIL30BaHUA.

I'eneTndeckass  CBsI3b  MEXIY  KJlacCaMd  OPraHUYECKUX
COE€IUHEHNN

23

IpakTnyeckoe 3ansitue Ne 7. CBolicTBa OpPraHUYECKUX
COCTMHEHU I OTHENBHBIX KJIaCCOB (TpuBHAIBHAS u
MEXIYHapOAHAas  HOMEHKJIAaTypa, XHWMHUYECKHE  CBOMCTBA,
CrocoObl TOJIy4eHHUs): TpejebHble (aTKaHbl M IHMKJIOAIKAHBI),
HempenenabHble  (JIKeHbl, AQJKUHBI W QlIKaJAHeHbl) H
apoOMaTHYECKHE YIIIEBOJIOPOJIbI, CIUPTHI U (PEeHOIIBI, KApOOHOBBIE

OK 01
OK 02
OK 04
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KUCIOTBI ¥ 3QUpbl, anblIeruabl H KETOHbl, aMUHBl U
AMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3a/laHus Ha
COCTaBJICHUE YPaBHEHHW XHUMHUYECKHX PpEAKUUH C Yy4aCTHEM
OpraHMYeCKHUX BEIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUS

24

JlabopaTtopnoe 3ansatue Ne 3. JlaGopatopHas pabota
“IIpeBpaliieHusi OpraHUYECKUX BEIIECTB PU HATPEBAHUM .
IlonyyeHue sTuneHa U U3y4EHUE €ro CBOMCTB. MonenupoBaHue
MOJIEKYJI M XUMHUYECKHX IIPEBpAllCHUN HAa NpUMEpPE ITaHa,
STWJIEHA, alleTUIIEHA U Jp.

Tema 4.3. WNnenruduxanms
OpPraHUYECKHX BEIIECTB, HX 3HAYCHUE
U TpUMEHEHHe B OBITOBOH U
MIPOU3BOICTBEHHON JIEeSITENHLHOCTH
YyeJIoBEKA

Copeprxanue yaeOHOT0O MaTepuaa

25

buoopranuveckue cOoeINHEeHu . [Ipumenenue u
Ouonornueckass poyib  yriaeBoaoB. OKHCIIEHHE  YTIJIEBOJIOB
WMCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OO0IacTu MPUMEHEHUS
aMUHOKHUCIOT. [IpeBpamieHuss O€NKOB MUIIM B OpraHu3Me.
buonornueckue ¢pynkiun 0enkoB. buonornyeckue pyHkunm
*KupoB. Ponb opraHMueckoil XUMUM B PELIEHUH MPOOJIEM
MUIIEeBON 0€30MaCHOCTH

26

Posib  opranmyeckoidi XMMHM B PCIICHHH  TPOOJIEM
HHEPreTHYecKoi  0e30IaCHOCTH, B  Pa3BUTUM  MEIULIUHBL,
CO3/IaHUM HOBBIX MAaTEepHAJIOB, HOBBIX HCTOYHUKOB HHEPIUU
(anmpTepHAaTUBHBIE HCTOYHUKH 3HEpruM). OnacHOCTh BO3JEHCTBUS
Ha OJKMBbIE€ OpPraHU3Mbl OPraHWYECKHX BEIIECTB OTIEJIBHBIX
KJaccoB (YIJIEBOOPOJIBI, CIUPTHI, (HDEHOJIBI, XJIOPOPTaHUYECKHE
IPOM3BOJIHBIE, ATIBAETH/IBI U JIP.), CMBICI ITOKa3aTes MpeaebHO
JIOITYCTUMON KOHIIEHTpAILu!

27

JlabopaTtopnoe 3ansitue Ne 4. Jlaboparopuas pabota:
“Unentudukanys OpPraHUYECKHMX COEAMHEHUH  OTIEIbHBIX
KJIaCcCOB”’ Unentuduxanus OpraHN4YeCKHX COCTUHEHNN
OTJEJIBHBIX KJIACCOB (Ha TMpHMepe ajbJerujioB, Kpaxmaia,

OK 01
OK 02
OK 04
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YKCYCHOM KHCIIOTBI, O€ITKOB H T..) C MCIOJb30BAaHUEM HX
(GU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakmuii. Jlenarypamus Oenka Tpu HarpeBaHuu. [[BeTHBbIE
peakuuu OenkoB. BO3HMKHOBEHHE aHAIUTUYECKOTO CHTHala C
TOYKM 3pPEHUS XUMHUYECKUX TPOIECCOB TMpPU MPOTCKAHUHU
KaueCTBEHHOW peaklMH, TMO3BOJISIONICH HICHTU(DUIIUPOBATH
MPEJIOKEHHBIC OPTAHNYECKUE BEIIECTBA

28

KonTpoabnas padora Ne 3. CtpykTypa 1 cBOCTBA
OpTraHNYCCKUX BCUICCTB

Pazgen 5. KuHeTrnueckume m
TePMOAUHAMHYECKHE
3aKOHOMEPHOCTH NPOTeKAHUS
XUMHYECKHX peaKIMid

CKOpOCTh XMMUYECKUX PEAKIINI
XUMHUYECKOE PaBHOBECHUE

Copepxanue yueOHOTO MaTepuaa

29

CkopocTh peaknuu, ee 3aBHCHMOCTb OT Pa3JIUYHbIX
(pakTOpPOB: TPUPOJBI pEarupyroIIUX BEHIECTB, KOHLEHTpPaLUu
pearupyronmx BeIecTB, TEMIIEPATYpPhl U IJIOMAAN PEaKIIMOHHOM
noBepxHOCTH. TeruoBbie 3(PpPEeKTh XUMHUECKUX peakuuii. DK30-
U DHJIOTEPMUYECKHUE, PEaKIIUH.

O6patumocTh peakiuii. XUMHUYECKOE pPaBHOBECHE U  €ro
CMEINICHHE MO/ IeWCTBUEM Pa3INuHbIX (PAaKTOPOB (KOHIEHTpALIUS
pEareHToB WJIM MPOAYKTOB DPEAKIMH, JaBJIE€HUE, TeMIlepaTypa)
JUTSL CO3JaHMSI ONTHUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMHUYECKUX
npoueccos. [Ipunnun Jle Ilarense

30

IIpakTHyeckoe 3ansitue Ne 8. Pemenne mnpaxkTuko-
OpPUEHTUPOBAHHBIX 33IaHHUI Ha aHAIU3 (PAKTOPOB, BIMSIONIMX HA
W3MEHEHUE CKOPOCTH XMMHUYECKOW pEaKuuu, B T.4. C MO3ULIHI
HKOJIOTMUYECKU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JESITEIbHOCTA B LEJIAX COXPAaHEHUS CBOEro 3JI0POBbI U
OKPYXKarOIIEeH TPUPOTHON CPEJIbL.

OK 01
OK 02
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Pemenne nmpakTHKO-OpHEHTHPOBAHHBIX 3aJaHUN HAa IPUMEHEHUE
npuniuna  Jle-Illarenbe e HaxXOXKIACHUSA  HAIPABICHUS
CMEIIEHNs PABHOBECUS XMMHWYECKOW pEakuuu U aHAIN3
(bakTOpOB, BIMAIOUIMX HA CMEIIEHHE XUMUYECKOI'0 PABHOBECHS

Pasnen 6. PacTBopsl

Tewma 6.1. [lonstue o pactBopax

Copeprxanue yaeOHOro MaTepuaia

(]

31

PacTBopenue kak (pu3NKO-XxUMHUYeCKHUil npouecc. PacTBopsbl.
CnocoObI MPUTOTOBIICHUS pacTBOPOB. PacTBoprMocTh. MaccoBas
JIOJIsI pacCTBOpPEHHOTO BemiecTBa. CMBICT MOKa3aTessi MpeaesbHO
JIOMTYCTUMOM KOHIEHTPAIIMM U €r0 HCIOJIb30BAaHUE B OIICHKE
SKOJIOTHYECKOI 0S30IaCHOCTH.

[TpaBuia SKOJOTHUYECKH I1€JIecO00pa3HOrO MOBEACHUS B OBITY M
TPYAOBOU AEATEIBHOCTH B LUESAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXalollel MpUPOJHON Cpedbl; OMACHOCTh BO3JCUCTBUA Ha
JKUBBIE OPTaHU3MBbI ONPEIECICHHBIX BEIIECTB.

PenieHne mpakTHUKO-OpUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha
pPacTBOPBI, HCIIOJIB3yeMble B OBITOBOM U TMPOHW3BOJICTBEHHOM
JIeATSIBbHOCTH YeJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. HccimemoBanue CBOICTB
pacTBOpOB

Copepxanue yueOHOT0 MaTepuaa

[

32

JlabopaTtopnoe 3ansatue Ne 5. JlaGopatopHas pabota
«IIpuroroByieHHE PACTBOPOBY.

[lpurotoBneHne  pacTBOpOB  3amaHHOW  (MmaccoBoH, %)
KOHIIEHTpaluu (C MPaKTHUKO-OPUEHTUPOBAHHBIMU BOIpPOCaMH) U
oTIpejiesIieHre CPebl BOJAHBIX PACTBOPOB.

Pemenwne 3a/1a4 Ha MPUTOTOBJICHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccuonanbHO-OpHMEHTHPOBAHHOE COleP:KAHME
(conepkaHMe MPUKJIATHOTO MOLYJIA)

Paznen 7. Xumuss B ObITY H
NPOM3BOACTBEHHON /1eSITEJIbHOCTH
4yeJIOBeKa
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XuMmus B ObITY U
IIPOU3BOJACTBEHHOW  JI€ATEIbHOCTU
4eJI0BEKa

Conepkanue yaeOHOro MaTepuasia

33

HoBeiilnne T0CTHKEHUS] XMMUYECKOH HAYKM M XUMHYECKOMH
TEeXHOJOruH. Poiap XuMuM B o00eCHCUeHHs DSKOJIOTHUYECKO,
SHEPreTUYECKOM W THUIIEBOM  O€30MacHOCTH,  pa3BUTHHU
MEULIMHBIL.

34

IIpaBuiia moucka M aHaJM3a XMMH4YeCKOil MHpopManuu U3
Pa3jIMYHBIX HMCTOYHHMKOB (HaydyHas W  y4eOHO-HaydHas
JaUTEepaTypa, cpecTBa MaccoBoi MH(pOpManuu, ceth MHTEpHET).
[lpuMeHeHne XMMHMYECKHUX BEIIECTB M TEXHOJIOTHH C y4eToM
Oyaymeil mnpodeccHOHANbHONW — ACATENbHOCTH  (Ba)KHEHIIHe
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKIMOHHBIE MaTEpHAIbL,
KpPacKd, CTEKJI0, KEepaMuKa, MaTepuayibl JJs 3JICKTPOHUKH,
HAaHOMAaTepHaJlbl, TEKCTUIbHBIE BOJIOKHA, MCTOYHUKU SHEPIHH,
OpraHWYeCKHe W MHHEPaJIbHbIE YIOOpEHUs, JIEKapCTBEHHBIC
BEIIIECTBA, OBITOBAS XMUMHSI).

35

IpakTnyeckoe 3ansaTue Ne 9. Ilowck u aHanu3 KEHCOB O
MNPUMCHCHUN XHUMHUUYCCKHUX BCIICCTB U TEXHOJIOTHH C Y4€TOM
Oynymell  nmpodecCHOHAJIBHOW  JEATENbHOCTH 10  TEeMe:
MaTepHalibl Ui DJEKTPOHWKH, HAHOMATEepHabl, HCTOYHUKU
SHEPIHH.

3amura: [IpencraBienue pe3ynbTaToOB pEICHUs! KEHCOB B popme
MUHM-I0KJIa/1a C Mpe3eHTanuei

OK 01
OK 02
OK 04
OK 07
IIK 2.3

JAnddepennupoBaHHbIii 3a4eT

Bcero:

72
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3. YCJOBUS PEAJU3ALIMU TPOTPAMMBI YYEBHOI
JTUCTUTIINHBI

3.1.TpeboBaHUsA K MUHUMAJIbHOMY MATEPHAIbHO-TEXHUYECKOMY
odecreyeHHu 10
Peanuzanus mporpamMmbl  y4eOHOM JTUCHMIUIMHBI TpeOyeT HalW4us
yueOHOro kabuHeTa XUMUU U /UK y4eOHON XUMUYECKOH 1abopaTopuu.
O6opynoBanue yueOHOTro KabuHeTa:
- TI0CaJIOYHBIC MECTA 10 KOJIMYECTBY 00 YJAFOIITNXCS,

pabouee MecTo MpernoaBaTels;

y‘—IC6HO-MCTOI[HLIeCKI/Iﬁ KOMIIJICKC I10 JTUCLHHUIIIIMHEC,

HaOOPBI 1apOCTEPIKHEBBIX Mojienen MOJIEKYI, MOJIENH
KPUCTAJUTMUECKUX PEIIETOK, KOJJIEKIMU MPOCTHIX M CIOXKHBIX BEIIECTB W/HIU
KOJUICKIIMM TIOJIMMEPOB, KOJUICKIIMM TOPHBIX TOPOJ M MHUHEpaJoB, TabiauIa
MenneneeBa, yueOHbIe (GUIBbMBI, IU(PPOBBIE 00pa30BaTEIIbHBIE PECYPCHI.

Texuuueckue cpeacTBa 00ydeHHUS:

- TEPCOHAJbHBI KOMIIBIOTEp C  JUIEH3UMOHHBIM IPOTPaAaMMHBIM
o0ecIICUCHHEM;

- TIPOEKTOP C IKPAHOM;

- TIPHUHTEP.

OGopynoBanue  J1abopaTopu:  MEH3YpKH,  IMHUMNETKHU-KaIeIbHUIIBI,
TEPMOMETPBI, MHUKPOCKOII, JYTIbI, TIPEIMETHbIE W TMOKPOBHBIE CTEKJA, TUIAHIICTHI
JUISL KamnelbHBIX peakiui, (uibTpoBajdbHas Oymara, MpOMbBIBAJIKH, CTEKJISHHbBIC
npoOUpKH, PE3UHOBBIE MPOOKHU, HAOOp PEAKTHUBOB, CTEKJISHHBIC MAJOYKH,
MITATUBBL JJI1 MPOOUPOK, MEPHBIC IMIMHJPHI, BOPOHKU CTEKIISIHHBIC, BOPOHKHU
nenurenbHble nuuHapudeckue(50-100 mut), cTynku ¢ nectukoM, (apdopoBbie
Yaliky, NUHIETH, (UIBTPel OyMakHbIe, BaTa, Mapiisg, 4YacoBbIE CTEKJIa,
AIIEKTPOIUTUTKH, TaOOPAaTOPHBIE MITATUBHI, CIUPTOBBIC TOPEIKH, CIIUYKH, TPHOOP
JUISL TIOJTy4E€HHUs Ta30B (WM mpoOupKa ¢ Ta300TBOJHON TPYOKOM), JAepKaTenu s
pPOOUPOK, CKIISIHKY JJII XpaHEHUsS] PEaKTUBOB, pa3AaTOYHbIC JIOTKU, XUMUYECKUE
CTaKaHbl, IMATENH, TUTEIbHbIEC IIHUMIBI, MEPHBbIE MPOOWPKH, MEPHBIC KOJIOBI,
CTEKOSHHBIE TAJO0YKH, KOHUYECKHUE KOJIOBI JUIsi TUTPOBAHUS, HWHIMKATOPHBIE
NOJOCKK Juisi  ompedeneHuss pH W crangapTHas WHAUKATOpHAs —IIKaua,
YHUBEPCAIbHBIA ~ WHANKATOpP, THWIETKH, OIOpPETKH, JabOpaTOPHBIM  BECHI,
CYLIWJIBHBINA KA U JIp.
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4. ”TH®OOPMALIMOHHOE OBECIHHEYEHUE OBYUYEHUA

4.1. IleyaTHble U3AAHUSA:

OcHoBHBIE:

O-1. Epoxun lO. M., Xumus pas mnpodeccuii U cnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAaydyHOro mnpoduieil: ydyeOHUK A CTYI.
yupexaeHuil cpen. npod. odpazoanus / KO.M.Epoxun, U.b.KoBane Ba. — 8-¢
u3 1., ctep. — M.: U3narensckuii neHTp «Akagemus», 2021. — 496 c.

JlonoiHUTENBHBIE:

-1 Tabpuensu O.C., OctpoymoB N.I'. Xumus. Y4eOHUK A CTYAEHTOB
00pa30BaTeIbHBIX YUPESKICHUNU CpeaHero mpodecCHOHATBHOTO 0Opa3oBaHUS. -
M.: «Axagemusy, 2014

J1-2. T'abpuensa O.C. Xumus. [TpakTukym 11t CTyA€HTOB 00pa30oBaTeNbHBIX
YUpEXKICHUIN cpenHero mnpodeccuoHanbHOro oOpa3zoBaHusi. - M.: «Akamemus,
2015

I-3. bapcykoB 3.A. Amnanutnueckas XUMHs: y4€OHUK IJisi CTYICHTOB
00pa3zoBaTeIbHBIX YUPEKACHUN cpeHero npodhecCuoHAIbHOTO 00pa3oBaHUs

/ 3.A. Bapcykos. - M.: Beicmias mkomna, 1990

-4. I'my6okoB FO.M. Ananutndeckas xumusi. COOpHUK 3a7a4 110 XUMUH
/ FO.M. I'nmy6okoB. - M.: Akagemusi, 20006.

I-5. TanmueBa O.C. COOpHHMK 3a/ady W YHOpaXHEHUH MO (HU3UYECKON H
xotongHor xumun / O.C. I'annesa -M.: Beicmasg mkona, 1974.

4.2. DJeKTpPOHHbIE U31aHUA (JIEKTPOHHBbIE PECYPChI):

1. Epoxun IO. M., Xumusa mua mnpodeccuii u  crenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOro rmnpoduieit: ydyeOHUK MAfisi  CTY.
yapexaenuit cpen. npod. oopazosanus / FO.M.Epoxun, 1.b.KoBane Ba. — 8-¢
u3l., crep. — M.: Usparenbckuit ueHtp «Akagemusi», 2021. — 496 c. ObC
AKAJIEMUA

2. hemi.wallst.ru - «Xumus. O6pa3zoBaTeabHbINA CAUT JIJIs1 IKOJLHUKOB)

3. www.alhimikov.net- OOpa3oBaTeibHBII CalT JUIsl MIKOJbHUKOB

4.chem.msu.su- DJeKTpoHHas1 OMOIMOTEKA 110 XUMUHU

5. www.enauki.ru- HMHTEepHET-U3AaHue I yuutened «EcTecTBeHHbBIE
HAYKW

6. Iseptember.ru- meTonuueckas razera "[lepoe ceHTs0ps"

7. hvsh.ru- xypHan «XUMHsI B IIKOJIE»

8. www.hij.ru/ -«XuMHUS U KU3Hb

9. chemistry-chemists.com/index.html- >mekTpoHHBIN XypHAT «XUMUKU U
XUMHUSI»
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHMS YUEBHOM
JANCHUIIINHBI
KoHTpons u oOIleHKa pe3yJabTaTOB OCBOCHUS Y4YEOHOW JUCHMILIMHBI
pPacKpbIBalOTCS  4epe3 JIUCLUUIUIMHAPHBIE pE3yJIbTaThl, HAIPaBJICHHBIE HAa
dbopMupoBanue 0oOMMX W TPO(YECCHOHATHHBIX KOMIIETEHIIMH IO pa3aeiaM Hu
TEMaM COJIepKaHusl y4eOHOT0 MaTepHaia.

Oo6mme/mpodec- Paznen/Tema Tun oueHOYHbIX MEPONPUATHIA
CHOHAJIbHBIE
KOMIIeTeHIIU T

Paznen 1. OcHOBBI cTpoeHUs
BEILIECTBA.

OK 01 Tema 1.1. Crpoenue atomoB | 1. Tect «CTtpoeHue aTOMOB
XUMHUYECKUX  3JIEMEHTOB U | XMMHMUYECKHUX DJIEMEHTOB U IpHpoOja
MIPUPOJA XUMUYECKOH CBS3U XUUUYECKOHN CBA3N».

2. 3a1ayn Ha COCTaBJIEHHE XUMHUUYECKUX
dbopuyn IBYXaTOMHBIX COCIMHECHHIA
(okcumoB, cynb(pUIOB, TUAPUIOB H
T.IL).

3. 3amaHusag Ha  HCIIOJB30BaHHUE
XHMHYECKOM CHMBOJMKHA W Ha3BaHHI
COCAMHEHUN o HOMEHKJIAType
MEXKIYHApOIHOTO Cor03a
TEOPETUYECKON U MPUKIAJHON XUMUHU U
TPUBHATBHBIX Ha3BaHHI JUISt
COCTAaBJICHUS  XHUMHYECKUX  (OpMYI
JIBYXaTOMHBIX COCJIMHEHUN (OKCHUIOB,
Cynb(GUAO0B, TUAPHUIOB U T.I.) U IPYTHX
HEOPraHUYECKUX COeIUHEHHI
OTJIEILHBIX KJIACCOB

OK 01 Tema 1.2. Ilepuoguueckwuii | 1. Tect «Meramnueckue /
OK 02 3akoH W Tabmuma /.M. | HeMeTammaeckue CBOICTBA,
Menneneena ANEKTPOOTPHULATETLHOCTD U CPOJCTBO K

OJICKTPOHY XHMHUYCCKHUX DJJICMCHTOB B
COOTBETCTBHE C WX BJIEKTPOHHBIM
CTPOCHHEM u MOJIOKEHUEM B
MEPUOINYECKON CUCTEME XUMHUUYECKHUX
anemeHnToB .. MenjeneeBay.

2. [IpakTueckue  3amaHus  Ha
YCTAHOBJICHUE CBSI3U MEXKIAY CTPOCHUEM
aTOMOB XMMHUYECKUX DJJEMEHTOB U
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HepI/IO,Z[I/I‘-IeCKI/IM NU3MCHCHUC U CBOI>'ICTB
XHUMHYECKHX 2JIEMEHTOB n 1704
COCIMHEHHH B  COOTBETCTBHHM C
nojoxxenueM llepronnueckon cucreme.

3. [IpakTUKO-OpUEHTHUPOBAHHBIE
TEOPETHUUECKUE 3a1aHus Ha
XapaKTepU3alnio XUMHUYECKUX
3JIEMEHTOB: «MeTann4eckue /
HEMETaJUTHIECKIE CBOICTBA,
3JIEKTPOOTPHUIIATENHLHOCTh U CPOJCTBO K
OJICKTPOHY XHMHUYCCKHUX JJICMCHTOB B
COOTBETCTBHE C WX BJIEKTPOHHBIM
CTPOCHHEM u MOJIOXKEHUEM B
MEPUOINYECKON CUCTEME XUMHUUYECKHUX
anemenToB .. MenaeneeBa»

Pazgen 2. XuMuyeckKue
peakuun

Kontponbnast  pa6ora  «CrtpoeHme
BCIICCTBA U XUMHNYCCKHUEC pCaKIINN»

OK 01 Tema 2.1. Tunel xumuyeckux | 1. 3agaum Ha cOCTaBJICHUE YpaBHEHUU
OK 04 peakuuii peaKLnii:
— COEIMHEHUS, 3aMelleHHS,
pasyoxeHusi, 0OMeHa,
— OKHCJINTENIHHO-
BOCCTaHOBHUTEILHBIX peakiuit c
KCIIOIB30BAHUEM METO/A 3JIEKTPOHHOTO
OaiaHca.
2. 3ajaun Ha pacyeT Macchl BEIIECTBa
i 00bEéMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WU
00BbEMY OIHOTO M3 Y4YacTBYIOIIMX B
peaKkIMu BEUIECTB; pPacyE€Thl MacChl
(00BéMma, KOJIMYECTBa BEIIIECTBA)
MPOJYKTOB PEaKIHH, €CIW OJHO U3
BEIIIECTB UMEET MPUMECH
OK 01 Tema 2.2. Dnektponutuueckas | 1. 3amanus Ha COCTAaBJICHHE
OK 04 JTUACCOLIAIIIS u VOHHBIN | MOJICKYJISIDHBIX M HOHHBIX pPEaKIHUil C

o0MeH

YYaCTHUEM KHCJIOT, OCHOBAHHUMN U COJIEH,
YCTAHOBJICHUC U3MCHCHUS KUCIIOTHOCTHU
Cpe.bl

2. JlaGopaTtopnas pabora "Tumbl
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XUMUYECKUX peakuui”

Pazgen 3.
CBOMICTBa

Crtpoenne wu
HEOPraHUYeCKUX
BellleCTB

Kontponbnast  pabora  «CBolicTBa

HCOPraHNMYCCKHX BCUICCTB»

OK 01

Tema 3.1.
HOMCHKJIaTypa U
HEOPraHMYECKHUX BEIIECTB

Knaccudukanus,
CTpOCHUE

1. Tect
Ha3BaHIeE

«Homenkiarypa 3l
HEOPraHUYECKUX BEILECTB
UCXO/AS M3 MX XUMHYECKOW (opMyIbl
WIH COCTaBJICHUE
(hopMyIibt
BEIIECTBA 110 MEXAYHApOJHOW WU
TPUBUAJILHOM HOMEHKIIATYPE».

XUMHYECKON

Hcxoas nus3 Ha3BaHUsA

2. 3agaun Ha pacyeT MaccOBOMU
JoNU (MacChl) XMMHUYECKOTO 3JIEMEHTa
(coenuHeHMsI) B MOJIEKYJE (CMECH).

3. [lpaktuyeckne  3amaHusi 10
Kinaccuukanuy, HOMEHKIAType U
XUMUYECKUM dhopmynam
HEOPTaHMYECKHX BEIISCTB Pa3IUYHBIX
KJIACCOB.

4, HpaKTI/I‘-ICCKI/IC 3aJaHusg Ha
OIIPCACIICHUC XUMHUUYECKON aKTHUBHOCTH
BCIICCTB B 3aBUCHMMOCTH BuJa
XHUMHYCCKOM CBs3HU u THIIA

KPUCTAJUIMYECKOMN PEIETKH

OK 01
OK 02

TeMma 3.2.
XUMHUNYCCKHUC

dusuko-
CBOWCTBA
HeOpFaHI/I‘{eCKI/IX BCIICCTB

1. Tect
XUMHYECKHX CBOMCTB OKCHJIOB, KHCJIOT,

«Ocobennoctn

OCHOBaHUH, aM(OTEPHBIX THAPOKCHIOB
U cojIei»

2. 3anaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX pEaKUUil
CJIOKHBIX

ydyacTuem IIPOCTBIX u

HEOPraHMYECKUX BEIIECTB: OKCHUIOB
METaJJIOB, HEMETaNIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYeCKUX KHUCIOT,
OCHOBaHMI u aMdoTepHBIX
TUJIPOKCHIOB, HEOPTraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX MX CBOMCTBA U

CHOCOOBI MOTYYEHHUS.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
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TCOPCTUUCCKHUC 3aJlaHUs Ha CBOMCTBA U
MOJIYYCHHUEC HCOPTraHNYCCKUX BCIICCTB

OK 01
OK 02
OK 04

Tema 3.3.
HEOPraHMYECKHUX BEIIECTB

Unentuduxanus

1. [IpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus 10 COCTABJIEHUI0 XUMHUYECKUX
peakiuii ¢ yd4acTHeM HEOpraHUYecKuX
BEIIECTB, HCIHOJBb3YyEWBIX U1  HX
UICHTH(DUKAIIY.

2.JIabopaTopHast paborta:

“Unentudukamnus HEOPTaHWYECKHX

BeIlecTB”

Pasznen 4. Crpoenne wu
CBOIiCTBA

BEIIECTB

OPraHuYCCKHUX

Kontponbnast pabora «CtpoeHue u
CBOMCTBA OPraHUYECKUX BEIIECTBY

OK 01

Tema 4.1.
CTpOCHHE U

Knaccudukanus,
HOMEHKJIATypa
OpPTaHUYECKHX BEIIECTB

1. 3aganns Ha COCTaBJICHUE
HAa3BAHUM OPraHUYECKUX COCIUHEHUN
10 TPUBHUAIBHON WM MEXIYHAPOIHOU

CUCTEeMaTHYECKON HOMEHKJIaType.

2. SamaHus Ha COCTaBJIEHHE

IIOJIHBIX ¥ COKPALIEHHBIX CTPYKTYPHBIX

hopmyx
OT/IENbHBIX KJIACCOB.

OpTraHU4YCCKUX BCIICCTB

3. 3anaun Ha
npocteiei (GopMyabsl opraHMYeCcKOn

OIpeIeTICHHE

MOJIEKYJIbI, HCXOJIS W3 3JEMEHTHOTO
cocrtana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OPraHNYEeCKUX COCTUHEHUHN

CaoiicTBa

1. 3amaHus Ha COCTaBJIEHHE
YpaBHEHUH XHUMHYECKUX PEaKIUi C
Y4acTHEM OPTaHUYECKUX BEIIEeCTB Ha

OCHOBAHHMHU UX COCTaBa U CTPOCHUA.

2. 3amanus Ha COCTaBJICHHUE
YPAaBHEHUN  XMUMHUYECKUX  PEAKLH,
WILTIOCTPUP YIOIIIHMX XHMHYECKUE
CBOWMCTBA C Yy4E€TOM MEXaHU3MOB
MPOTEKAaHUs  JAHHBIX  peakuuid |
F€HETUYECKOM CBSI3M  OPTraHUYECKUX

BCIICCTB PA3HBIX KJIACCOB.

3. PacuerHoe 3a7a4n o
YpaBHEHUSAM peakiuid ¢

OpPraHNM4Y€CKUX BEIICCTB.

yY4aCTUuCM
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4. JlabopaTtopnast pabora
“IIpeBpalieHysi OPraHUYECKUX BEIIECTB

IIPY HarpeBaHuu™

OK 01 Tema 4.3. Wpenrtuduxanus | 1.IlpakTko-opueHTHPOBAaHHBIE
OK 02 OpPraHMYEeCKMX BEUIECTB, WX | 3alaHUS MO COCTABICHUID XUMHYECKUX
OK 04 3HAYCHUE U IPUMEHEHHUE B | PCAKUUA C YYaCTHEM OpPraHUYECKUX
OBITOBOM U | BEIIECTB, B T.4. UCIOJb3YEMBIX U1 MX
IIPOU3BOACTBEHHOMN UACHTHUPUKATUT B OBITY u
NeSITEIIbHOCTH YEJI0BEKa IIPOMBIIIIIEHHOCTH.
2.JIaboparopHas pabora:
“Unentuduxanms OpPraHUYEeCKUX
COEIMHEHUH OTAEIBHBIX KIacCOB”
Pazpnen S. KuHermyeckue u
TePMOJAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTEeKAHUSA XHMHYECKHX
peakuuii
OK 01 CxkopocTh xuMHu4ueckux | [IpakTuko-oprueHTUPOBAHHbBIE
OK 02 peakui. XHWMHMUYECKOE | TEOPETUYECKHE 3aJaHUs Ha aHaIu3
paBHOBECHE (GakTOpOB, BIUSIOMIMX HA HW3MEHEHHE
CKOPOCTHM  XUMHUYECKOW  pPEaKIUH.
[IpakTuKO- OpUEHTHPOBAHHBIE 3aJAHUS
Ha  npuMeHeHue  npuHuuna  Jle-
IMTaTense ISt HaXO0XKIEHUS
HaIIpaBJICHUSl CMEIIEHUS pPaBHOBECHS
XMMHUYECKOM  peakuMM U  aHaJu3
(akTOpoB, BIUAIOIIMX HAa CMEILICHHUE
XUMHUYECKOT'0 PaBHOBECHS
Paznen 6. PacTtBopsl
OK 01 Tema  6.1. Ilomstue o | 1. 3ajaun  Ha  NPUTOTOBJIIEHUE
OK 02 pacTBopax pacTBOpPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacdyeTHOE 3aJaHHsi Ha JHUCIEPCHbIE
CHCTEMBI, MCIIOJIb3yeMbIE B OBITOBOW U
MIPOU3BOICTBEHHOM JIeSATEIbHOCTH
4eJloBeKa
OK 01 Tema  6.2. UccnenoBanue | JlabopaTopHas pabora
OK 04 CBOMCTB PacTBOpPOB “IIpuroroBieHue pacTBOPOB”

Paznen 7. Xumusi B ObITY H
NPOU3BOJACTBEHHOI
AeTeJIbHOCTH YeJIOBeKa

3ammra Keica
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OK 01
OK 02
OK 04
OK 07

Xumus B ObITY
IIPOU3BOJICTBEHHOM
JESATEIbHOCTH YeJI0OBeKa

u

Keiic (c y4ETOM Oymymieit
npodeccruoHanbHON NESATEeTLHOCTH )
Bo3MO0KHBIE TEMBI KEHCOB:

1. Bynymue maTepuansl 15 aBua-,
MAaIllMHO- U IPUOOPOCTPOCHUS.

2. HoBrie MaTepHabl ISt
COJIHEUHBIX OaTapeil.
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JUCT UBMEHEHUWHI U JONOJIHEHUH, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY

Ne n3menenns, 1aTa BHeceHHsl, N2 CTPaHUIbI C H3MEHEHHEM

BoLi1o Crajo

OcHoBanue:

HOIIHI/ICB JIUIAa, BHECHICIro U3BMCHCHHUA
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