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1. OBIIAA  XAPAKTEPUCTHUKA  PABOYENl NPOTPAMMBI  YYEBHOI
TACIUTIINHBI

1.1. O6aacTh npuMeHeHHUs1 padoyeii MporpaMmbl

OO0meobOpa3oBaTelibHass  TUCHUIUIMHA  «XWUMHS»  SBISIETCS  00S3aTENbHOW  YacThIO
0011e00pa3oBaTebHOTO IMKIa 00pa3oBaTenbHOM nporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO 1o
cneunanbHoctn 09.02.12 «TexHuueckass SKCIUTyaTallsi M COINPOBOXKIACHHWE WH(POPMAIMOHHBIX
CUCTEM.

1.2. lleab u JIaHMpPYyeMble pe3yJIbTAThl 0CBOEHHUS JTMCIUTLINHBI

Copneprkanue mporpammbl 001e00pa3oBaTeIbHON JAUCHUILTUHBI «XUMHsL» HAIpaBICHO Ha
JOCTHXKEHHE cieayronel meaum: (GopMHUpOBaHUE Y CTYIACHTOB MPEICTaBICHUS O XUMHUYECKOM
COCTABJISIIOLIEN €CTECTBEHHOHAYYHON KaPTUHBI MUPa KaK OCHOBBI IIPUHSTHS PELICHUH B )KU3HEHHBIX
Y MIPOU3BOJCTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IIOBEJACHUS B IPUPOJHOU cpee.

3agaun QM CHUIINHBI.

® C(bOpMI/IpOBaTB IIOHUMAaHUEC 3aKOHOM€pHOCT€I>'I HpOTeKaHI/Iﬂ XUMHUYCCKUX HpOHGCCOB u
SIBJICHHI B OKPYKAaIOUICH cpejie, LEJIOCTHOM HAy4YHOW KapTUHBI MHpA, B3aWMOCBS3H U
B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

* DPa3BUTh YMEHHsI COCTAaBJIATH (DOPMyJBI HEOPraHWYECKHMX W OPraHMYECKHX BEIIECTB,
YpaBHEHUSI XUMHUYECKHX PEAKIUIl, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThI
XUMHYECKHX IKCIICPUMEHTOR;

® C(bOpMI/IpOBaTB HaBBIKU HpOBeILCHI/Iﬂ HpOCTCfIHIHX XUMHUYCCKUX 3KCH€pI/IM€HTaJII)HI)IX
HCCIICIOBAaHUM C COOJIIOJICHUEM IIpaBMJI 0O€30I1acHOr0 OOpallleHHs C BEIeCTBAMH U
71a00paTOPHBIM 000PYI0BAaHUEM;

* pa3BUTh YMEHHsI HCIONH30BaTh HMH(POPMAIMIO XUMHUYECKOTO XapakTepa U3 pa3iMuHbIX
HCTOYHHKOB,

* chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIHHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

* chopmupoBaTh MOHUMAHKUE 3HAYMMOCTH JIOCTH)KEHUN XUMUYECKON HAYKU M TEXHOJIOTHIA s
Pa3BHUTHUS COIMAITLHOW U IPOU3BOJICTBEHHOU Cdep.

B pamkax nporpammbl y4eOHOM IUCHUIUIMHBI OOYYarOIIMMMCS OCBAaUBAIOTCA YMEHHS U
3HaHUs, GOPMUPYIOTCS 00LIHE KOMIETEHIMH:

OK 01. BeiOupats croco0bl penieHus 3aaad npopecCuoHaIbHON J1eSTeNbHOCTH MPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Vcnonb3oBaTh COBpeMEHHbIE CPECTBA MOKMCKA, aHAJIN3a U UHTEPIpETaluu HHPOpMAIIH,
1 MH(OpPMAIIMOHHBIE TEXHOJIOTUH JUIS BBIMOJHEHHS 3a7ad Npo(ecCHOHANIBHON JesITeTbHOCTH.
OK 04. DddexTnBHO B3aMMOICHCTBOBATh U PAbOTATh B KOJUICKTHBE W KOMAaHJIE.

OK 07. CopeiicTBoBaTh COXPAaHEHMIO OKpYXalolled Cpelbl, pecypcocOepexeHHto, MPUMEHSTh
3HaHUA 00 W3MEHEHUM KJIMMaTa, MPUHLUIB OepeXIMBOro MNPOU3BOACTBA, A(H(PEKTUBHO
JIEMCTBOBATH B UPE3BBIYAIHBIX CUTYALIMSIX.

1.2.1. Inanupyemble  pe3yabTaTbl OCBOeHUSI 0011€00pPa30BaTe/IbHON  JUCUMIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHEe AUCIUILINHA UMeeT Tpu popmupoBanuu u pa3Butun OK:



Koa n
HauMeHOBaHHE
¢dopmMupyembIx
KOMIIeTeHI Ui

I[InanupyeMble pe3yabTAThl OCBOECHUS AUCHUIITITUHBI

Oo01mue

I[I/ICIII/IHIII/IHapHBIe

OK 01. BeiOupats
CTIOCOOBI PEeLICHHS
3ajaq
npohecCHOHATBEHON
JeATEeTbHOCTH
NPUMEHUTEIBHO K
Pa3IHMYHBIM
KOHTEKCTaM

B yactu Tpy0BOro BOCIIUTaHUI:

- TOTOBHOCTB K TPYZly, OCO3HaHUE LIECHHOCTH
MacTepcTBa, TPYAOIIO0HE;

- TOTOBHOCTb K AKTMBHOM JAEATEIbHOCTH

TEXHOJIOTHYSCKOI Hu COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATD, IJIAHUPOBATh Hu
CaMOCTOATEILHO BBIITIOIHATE TaKyo
JIeSITEIIbHOCTD;

- HHTEpeC K pa3iuuyHbIM  cepam

npodecCHOHATEHOM JIeATEIIEHOCTH,
OBnazieHne YHHBEPCAIBHBIMH YYCOHBIMU
MO03HABATEIbHBIMH JCHCTBUSIMH:

a) 6a30BbIC JIOTHUYECKUE ACHCTBHUS:

- caMoCTOATeNbHO  (GOpMYIMpOBATh U
aKTyaJIU3UpOBaTh npo0Oiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK
TUTSt
KIaccupuKauy U 0000IIEHHS;

nim OCHOBAHHUEC CpaBHCHM,
- onpeaciATh LEIN ACATCIBbHOCTH, 3aaad

mapaMETPhI U KATCTOPUH U3 TOCTUKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH n
MIPOTHUBOPCUMNA B paccMaTpruBaCMbIX
SIBJICHUAX

- BJIJIETh CUCTEMOW XMMHYECKUX 3HAHUMN, KOTOPask BKIKOYAET:
OCHOBONOJIATAIOIINE TOHATHS (XUMHUYECKHH  DJIEMEHT, AJIEKTPOHHAS
obosouka atoma, S-, p-, O-3JIEKTPOHHBIE OpOWTANIM aTOMOB, HMOH, MOJICKYIIa,

aTom,

BAJICHTHOCTD, SJICKTPOOTPUIATCIIbHOCTD, CTCTICHb OKUCJICHUS, XUMHUYCCKAA
CBsA3b MOJIb
Q)YHKHI/IOHaHBHaH rpyia, paaukall, U3o0Mepus, N30MEphI, TOMOJIOTHYECKUH pAAa,

MOJISIpHAsi Macca, MOJIApDHBIH 0O0BEM, YIJIEpOJHBIA  CKEJeT,
TOMOJIOTH, YIJIEBOJIOPOJIbl, KUCIOPOJI- U @30TCOIEPrKAILUE COSTUHEHMS,
OMOJIOTMYECKH aKTHUBHbIE BEIIECTBA (YIII€BOAbI, XKHUPHI, OEIKH), MOHOMED,
HOJUMEp,  CTPYKTYpHOE BBICOKOMOJIEKYJISIPHBIE

3BCHO, COCIUHCHMUA,

KpUCTAJZIMYECKAsl pEIIeTKa, TUIBl XUMHUYECKMX peakuuid (OKHCIUTEIbHO-
BOCCTAHOBUTENIbHbBIE, 3K30-U SHAOTEPMHUYECKHE, pPEaKIUU HOHHOIO OOMEHa),
pacTBOp, DJIEKTPOJUTBI, HEIEKTPOJIUTHI, JJIEKTPOJMTHYECKAs IUCCOLUALN,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM pEaKIUU, XUMHUYECKOE
pPaBHOBECHE) TEOPUU U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHHS OPTaHUYECKUX

BeuiectB  A.M. bymiepoBa, Teopus 3IEKTPOIMTHUECKOMN

zakon J[.M. Menneneena,

AUCCOoMaInuu,

MIePUOIUYECKUI 3aKOH COXpaHEHUsl Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH, (DAKTOJIOTHUYECKUE CBECHUS O
CBOMCTBAxX, COCTaBe, MOJYYECHUH U O€30MaCHOM HCIOJIb30BAHWM BaKHEHIIIMX
HEOPTraHWYECKUX U OPTAHMYECKHUX BEIIECTB B OBITY U MPAKTHUECKOU IeATEITHHOCTH
YeJI0BEKa,;

- YMETh BBISBISTH XapaKTEPHBIC MPU3HAKH U B3aUMOCBSI3h U3YUYCHHBIX TMOHSATHUH,
MPUMEHATh COOTBETCTBYIOIIME TOHSATHS TMPH ONMHWCAHUU CTPOSHUS M CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB M UX MPEBPAILICHU; BBIABIISATh
B3aUMOCBSI3b XUMHUECKUX 3HAHUH C MOHATUSMHU U IPEICTABICHUSIMH JIPYTUX

CCTCCTBCHHOHAYYHBIX ITPEIMETOB,




-BHOCUTb KOPPCKTHBBI B ACATCIILHOCTD,

OLICHUBAThb COOTBETCTBHC

OLCHUBATbL PHUCKHU HOCJ'ICI[CTBI/Iﬁ

pe3yJIbTaTOB
TEIISIM,
NESITeIIbHOCTH;

- pasBuUBaTb KPCATHBHOC MBINUICHUC IIPpU
PCIICHUHN KU3HCHHBIX HpO6HeM

0) 0a30BbIC HCCIICIOBATEIBLCKHUC JICHCTBU:

- BJIAJIETh HaBbIKaMU yuebHo-
HCCIIEN0BATENBbCKON u IIPOEKTHOM
NESTEIbHOCTH, HABbIKAMU  pa3pelICHUs
npooeM;

- BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBSI3U
U aKTyaJlu3UpoBaTh 3aJayy, BbIJBUTATh
TMIIOTE3y €€  pelleHHs,  HaXOAUTh

apryMEHTBI
YTBEPKICHUM,
KPUTEPUU PELICHUS;

JUId  J10Ka3aTeabCTBa CBOMX
3aJaBaTh MapaMeTpbl U
- aHaJIM3UpOBATh IIOJyYEHHBIE B XOJI€
peleHust 3a7auu pe3yabTaThl, KPUTUUECKU

OILICHUBATH 150'¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B  HOBBIX
YCIOBHSIX;

- YMeThb  MEPEHOCUTh  3HAHUS B

MO3HABATENBHYIO U MIPAKTHUECKYIO 00TIacTH
KU3HENEITENHHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIJIBUI'aTb HOBBIC HJCH, Hpe)maraTb
OpI/IFI/IHaJ'II)HI)Ie IIoaAXoabl U peIHeHI/ISI;

- YMETh UCIOJIb30BaTh HANMEHOBAHMSI XUMUYECKUX COCTUHEHUIN
MEXTYHAPOJHOTO COI03a TCOPETHYCCKOMN M MPUKIIATHON XUMUHU M TPHUBUAIbHBIC
BEIIECTB (ITWJICH, allCTHJICH, (beno,
dbopManbaerua, yKCycHas KHCJIOTa, TJIMIIMH, YrapHBIM ra3, YrJIEKHCIbIA Tas,

Ha3BaHUS BaKHEHIINX TJIUIEPUH,
aMMUaK, raimicHas u3BC€CTh, HETalI€CHadA U3BCCTh, IIMTHCBAA COAa U I[pyI‘I/IX),
COCTAaBJIATH q)OpMyJILI HCOPraHN4YCCKUX U OPraHNYCCKHUX BCUICCTB, YPABHCHUA
XUMHYCCKUX peaKum”I, 06’b$ICHSITb HX CMBICJI; IOATBCPIKIATh XapaKTCPHLIC
XHUMHUYECKHUE CBOMCTBA BCIHICCTB COOTBCTCTBYIOIIUMU SKCIICPUMCHTAMHU U
3aMUCAMU YPABHEHUH XUMUYECKUX PEaKIUit;

- YMCTh YCTaHaBJIMBATh NPHUHAIJIIC)KHOCTh U3YYCHHBIX HCOPTAaHUYCCKUX U
OpPraHMYECKUX BEIIECTB K OMPEEICHHBIM KJIaccaM U TPpyIaM COeTUHEHHH,
XapaKkTepu30BaTh UX COCTaB U BAKHEUIIINE CBOWCTBA; ONPEACISATh BUIbI
XUMHUYECKUX CBsI3eH (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJIOPOIHAS),
TUTIBI KPUCTAJTINIMYCCKHUX PCIICTOK BCIICCTB, KJIaCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKUEC
‘peakuuu;

- chopMUPOBATH MPEJICTABICHHS: O XUMUYECKOW COCTABIISAIOLICH
CCTGCTBGHHOHay‘-IHOI\/'I KapTUHBI MUpa, POJIM XUMHHU B ITIO3HAHUN SIBJICHUH
PUPO/IbI, B POPMUPOBAHUH MBIIIEHUS U KYJIbTYPhI TUUYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAUMOM TSI pelIeHUs MPAKTUYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOAHOMU Cpelie;

- YMETb IIPOBOAUTH PacueThl IO XUMUUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHUYECKUX PeaKIUi ¢ UCTOIb30BaHNEM (PU3UUECKUX BEIHUHH,
XapaKTepU3YIOIINUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIE YCIOBHS) Ia30B, KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh
CHUCTEMHBIE XUMUUYECKHUE 3HAHUS I IPUHATHUS PEIIEHUN B KOHKPETHBIX
KN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIIECCTBAMU U UX IPUMCHCHUCM




-CIIOCOOHOCTh MX MCIOJBb30BAHUSA B
[I03HABATEIBHOMN U COLMAIBHOM MTPAKTUKE

OK.02. Ucnonb3oBath
COBPEMEHHBIC
Cpe/cTBa MOUCKa,
aHalM3a u
WHTEPIPETALNH,
nHpopManuu u
UHPOPMAIIOHHBIE
TEXHOJIOTUU JIJIS
BBHITIOJTHEHUS 3a/1a4
npodeccuoHaTbHON
JESITeITbHOCTH

B o6s1acTi IeHHOCTH Hay4yHOTO TIO3HAHMA:

- copMHPOBAaHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKH U OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAHHOTO — Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE  S3BIKOBOH U
YUTATENIbCKOM KyJIbTYpbl Kak CpeicTBa
B3aUMOJICHCTBUSL ~ MEXAY  JIIOABMH U
MO3HAHUS MHPA;

- OCO3HAaHUE LIEHHOCTHU Hay4HOU
JESTeTbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEI0BATEILCKYIO
JesTeIbHOCTh MHAMBUAYAILHO U B TPYIIIIE;
OBnazieHne YHHMBEpPCAIbHBIMU YUEOHBIMU
M03HABATEIbHBIMU JEUCTBUSIMMU:

B) pabota ¢ uHpopmanueii:

- BIAjeTb  HaBBIKAMH  TIOJIyYCHHS
uHbOpMAallUM W3 HMCTOYHUKOB  Pa3HbIX
TUIOB, CaMOCTOSITEIbHO  OCYIIECTBIATH
MOUCK,  AaHaju3, CHUCTEMAaTH3alMI0 U
MHTEPHpETalMi0 MH(POPMAIMK PA3IUYHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

- CO3/IaBaTh TEKCTHI B a3 IMYHBIX (hopMaTax
C Y4YeTOM Ha3Ha4YeHHs HHPOpMAIUU U

LIENIEBOM ayJUTOPHH, BbIOMpast

- YMETh IUIAHUPOBATh U BBINOJHATE XMUMUYECKUH IKCHEPUMEHT (TpeBpalleHUs
OpPraHMYECKUX BELIECTB IPU HArPEBAaHUM, IMOJTY4YEHUE STHIEHA U M3YyYEHHE €ro
CBOICTB, KaUECTBEHHbIE PEAKLUU Ha aJIbJETU]Ibl, KpaXMajl, YKCYCHYIO KHUCIIOTY:
JeHarypanus OelKOB NMpU HarpeBaHWM, LBETHBIE PEAKIHUU OCJIKOB; MPOBOAUTH
peaKIMyu HOHHOTO OOMEHA, ONPEIEISATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbgaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHUS; pelIaTh HKCIEPUMEHTalbHblE 3agaud no TemaMm "Mertamwisl" u
"Hemeramnbl") B COOTBETCTBUM C TPAaBWJIAMU TEXHUKU O€30IaCHOCTU NpHU
oOpallleHNnH C BelecTBaMu 1 Ja00paTOPHBIM 000py10BaHUEM; IIPEACTABIATh
pe3yJIbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B (hOpME 3aIlliCU ypaBHEHUI
COOTBETCTBYIOIINX peakuii U pOpPMyIUPOBATH BEIBOJIBI HA OCHOBE 3THX
pE3yIJbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO0 HHPOPMAIIUIO, ITOTydaeMyI0 U3 Pa3HbIX
HCTOYHHUKOB (CpelICTB MaccoBOl nH(popMaruu, cetb IHTepHeT u pyrue);

- BJIaIETh OCHOBHBIMH METOJIaM1 HAY4YHOT'O MI03HAHUS BEIIECTB U XUMUYECKUX
ABJICHU (HaOJIt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMeTh NIPOBOJIUTH PACUEThI 10 XUMUYECKUM (OpMYJIaM 1 ypaBHEHUIM
XUMHUYECKHUX PEAKIMH C UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUUMH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BELLIECTBA; UCIIOJIb30BATh

CHUCTEMHbIE XUMUYECKHUE 3HAHUS JJIs IPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM




ONTUMATBHYI0 (OPMYy TMPEACTABICHUS U
BU3YaJIN3allNH;

- OLICHUBATh JJOCTOBEPHOCTb, IETUTUMHOCTD
nH(OPMAIINHU, €€ COOTBETCTBUE IMPABOBBIM H
MOPaTbHO-ITHYECKHM HOPMaM;
- HCIIO0/Ib30BAaTh cpencrTaa
MH()OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OPIraHU3aIMOHHBIX
3ama4 = ¢ coOmrojeHueM — TpeOoBaHUM
3PrOHOMHUKH, TEXHUKH 0€30IaCHOCTH,
THTHUCHBI, PECypcoOCOEepPEeKEHUs, MPABOBBIX
Y 9TUYECKUX HOPM, HOPM UH(POPMAITMOHHOM
0€301acHOCTH;

- BJQJNCTh HaBBIKAMHM pACIIO3HAHUE U
3amuTel  “HGOpMayH, HHOOPMAIMOHHON

0C30IMaCHOCTH JTUYHOCTH;

OK.04. O¢pdexTnuBHO
B3aUMO/IEIICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITETbHOCTH U CaMOOTIPEIEICHUIO;
yuebHo-

MPOEKTHOMN u

- OBJIaJICHUE HaBEIKAMH
HCCIIeI0BATEIbCKOM
COITMAJIBHOM ACSITEIbHOCTH;
OBnanenue
KOMMYHUKATUBHBIMU JEHCTBUAMM:

0) coBMeCTHas JIeATCIIbHOCTD:

YHUBEPCATbHBIMA

- YMeTh IUTAHUPOBATh M BBIMOJIHATH XUMHYECKHH SKCIEpUMEHT (TIpeBpalleHus
OpraHMYECKUX BELIECTB NMpPHU HArpe€BaHUM, MOJYYEHUE STHIIEHA U U3YYCHHUE €ro
CBOMCTB, KaYECTBEHHbBIE PEAKIIMU HA albJCTH[IbI, KpaxMal, YKCYCHYIO KHUCIIOTY;
JieHaTypanusi OEJKOB MPU HArPEBaHHM, IBETHHIE PEAKIIUU OEJIKOB; MPOBOIUTH
peakIy HOHHOTO OOMEHa, OMPEIEIIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cyiab(dat-, kKapOoHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHUS;, PEIIaTh
SKCIIEpUMEHTANIbHbIE 3a7aun 1o Ttemam "Metaiel” u  "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIAMHU TEXHHUKH O€30MacHOCTH Tpu oOpamieHuu C

BEIIECTBAMH U J1aOOpPaTOPHBIM OOOpPYAOBAHHEM; TIPEJICTABIATH PE3YJIbTATHI




- IOHUMATh U UCIOJB30BaTh IPEUMYIIIECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- MIPUHUMATH HeNH COBMECTHOI
NeSITeNIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHUPOBATh  JIEUCTBUS MO €€
JOCTIDKCHHIO: COCTaB/IATh ILIAH JICHCTBHIA,
pacrpenenarb poJii € Yy4ETOM MHEHUU
YYaCTHHUKOB,  OOCYXIaThb  pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATh U BBIIUIOHATH paboTy B
YCIOBUSIX PEAIBbHOTO, BHUPTYaJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISITh MMO3UTUBHOE
CTPAaTETUYECKOE TOBEJACHUE B Pa3IMYHBIX
CUTyalusiX, TMPOSIBIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM
OBnanenue YHUBEPCATbHBIMU
PerysTUBHBIMU JIEHCTBUSIMU:

T) IpUHSITHE CeOS U APYTUX JFOJCH:

- IPUHUMAaTh MOTUBBI U APTYMEHTHI JIPYTUX
MOed  NpU  aHaIM3€  pPe3yJIbTaToOB
NESITENIbHOCTH;

- IPU3HABaTh CBOE MPABO W IMPABO JIPYTUX
JIFOJICH Ha OIIHUOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C
MTO3UIIMH JIPYTOTo YeI0BEeKa

XMMUYECKOTO 3KCIIepUMEHTa B (OpME 3alUCH YPAaBHEHHN COOTBETCTBYIOLIMX
peaxuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK.07.
CopnelicTBoBaTh
COXpaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHHIO,
MIPUMEHSITh 3HAaHUS 00
M3MEHEHUU KIIMMara,
MIPUHLIUTIBI
OCpEKITMBOTO
MIPOM3BOCTBA,

3P PEeKTUBHO

JIECTBOBATH B

Ype3BbIYANHBIX
CUTYAIHSIX

B o0nacTtu 5K010rMuecKoro BOCIUTAHUS:

- chOpPMUPOBAHHOCTh  JKOJOTUYECKOM
KYJIbTYpHI, IIOHUMaHHE BIIUSIHUS
COLIMAJIBHO-3KOHOMUYECKHUX IPOLIECCOB Ha
COCTOSIHUE€ TPUPOJHOM U  COLMAIBHOMN
Cpenbl, 0OCO3HAaHUE TI00ATBFHOI0 XapaKkTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAaHUE U  OCYLIECTBIICHUE
JEUCTBUN B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HaHUS LeJedl yCTOWYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIPUHSATUE JIEHCTBHI,
MPUHOCSIINX BPEA OKPYKAKOLIEH CPEE;

- YMEHHE IIPOrHO3UPOBATh
HeOIaronpusTHbIe JKOJIOTUYECKHE
MIOCIICICTBUS IIPEeAPUHUMAEMBIX

JNENCTBUMN, TPEAOTBPALATh UX;

- pacllMpeHue OomnbITa AEATEIbHOCTH
JKOJIOTMYECKOW HAIIPaBIECHHOCTH;

- OBJIaJicHUE HaBBIKAMH yueOHo-
HCCIIEI0BATEIHLCKOM MIPOEKTHOMN u
COITMAJIbHOM JeITeIIbHOCTH

- chopmupoBath mpencTaBicHus: © XUMUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIA XUMUU B [TIO3HAHUHU SIBJICHUI
IPUPOJBI, B POPMUPOBAHUH MBIIUICHUS U KYJIbTYPhI TUUYHOCTH, €€
(GyHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pellieHUs] MPAKTUYECKUX
3aj71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
MIPUPOJHON CpelIE;

- yMeTh COOJII0AaTh MPaBUIIa SKOJIOTUYECKH 11eTIeCO00Pa3HOTo MOBEICHUS B
OBITY U TPY/IOBOM JAESATEIBLHOCTH B LIEJIIX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKpYKaIOIIEeH MPUPOJHOM CPEbL; YYUTHIBATH ONTACHOCTh BO3/ICUCTBUS HA )KUBbBIC
OpraHU3Mbl OIIPEIEIEHHBIX BEIIECTB, IOHUMAsl CMBICH ITOKa3aTess IpeaeabHON
JIOIyCTUMOM KOHLIEHTpaluu
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2. CTPYKTYPA U COAEP KAHUE JUCIUIIVIMHBI

2.1. O0beM yueOHOIi TUCHUIIUHBI H BU/IbI y4e0HOH padoThI

Bup yueOHoii padoTbl O0bem yacos
MakcumaiibHas yueOHas Harpy3Ka (Bcero) 72
B T.U.
TEOpPETUIECKOe 00yIeHUE 40
MIPaKTUYECKHUE 3aHATUSL 32
IMpomesxyTounas arrectanusi B popMe HTOrOBOii OIIEHKH / 3a4€T ¢ OLEeHKOii
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2.2. TemaTHYecKHii IJIaH U COIePKAHUE TUCIIUTIHHBI

dDopmupyemMble
HaumeHoBaHue pa3aesioB U Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHblie U NPaKTHYECKUe O0bém o0ume u
TEeM padoThl, MHANBUAYAJIbHBIN MPOEKT (eCJIU MPeTyCMOTPEHbI) 4acoB npogeccuoHaIbLHbIE
KOMIIETeHIIUH
1 2 3 4
OcHoBHoOe coiep:kaHue
Pa3nesnt 1. OcHOBBI cTpOeHHS BelllecTBA
Teopernueckoe oOyueHnue
CoBpeMeHHass MoJenb CTpoeHus aroMa. CHMBOJMYECKUH $3bIK XHMUHU.
XUMHUECKUH IeMeHT. DNeKTpoHHas KoHpuryparus aroma. Kiaccudukarys
XMMHUYECKHX 3JIEMEHTOB (S-, P-, 0- aymemMeHThl). BaneHTHbBIC AJIEKTPOHBI. )
BanenTtHoCTb. DneKTpOHHas pupoa XUMHUYECKON CBSI3H.
DNeKTpOOTpULATENILHOCTh. Buibl XMMHUUYECKO CBSA3M (KOBaJIEHTHAsI, HIOHHAS,
Tema 1.1. CTpoenne aToM0B | METAJUIMYECKAs], BOJAOPO/IHAs) U CIIOCOOBI €€ 00pa3oBaHus
XMMHYECKHX dJ1eMeHToB u | [IpakTnyeckue 3anaTus OK 01
NpUpoaa XUMHYECKOM cBsi3u | Pellenne 3a1anuii Ha MCIIOIb30BAaHUE XMMUYECKOM CUMBOIMKM U Ha3BaHWM
COEMHEHHUI 10 HOMEHKJIAType MEXIYHapOAHOI'O COK3a TEOPETUYECKOW U
MPUKJIATHON XUMHUU U TPUBUAIIbHBIX HAa3BAaHUH JJIs1 COCTABIICHUSI XUMUYECKHUX
(dbopMyI 1ByXaTOMHBIX CO€JUHEHUH (OKCHIOB, CyNb(UA0B, THIPUIOB U T.I1.) 9

U JPYTUX HEOPTAaHUYECKUX COCMHEHUI OTIEIbHBIX KJIACCOB.

[IpakTHueckue 3a7aHusl Ha YCTaHOBJIEHUE CBSA3U MEXAY CTPOCHHUEM aTOMOB
XUMHAYECKUX  DJIEMEHTOB M  [EPUOJMYECKUM  HM3MEHEHUEM  CBOWCTB
XUMHUYECKUM DJIEMEHTOB M UX COCJIMHEHUM B COOTBETCTBUH C IMOJIOKECHHUEM
[Teproanueckoit CUCTEMBI.
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Tema 1.2. [lepuoauyeckuid
3aKkoH u Tadauna J.U.
MennesieeBa

Teopernueckoe oOyueHue

Ilepuonnueckas cucrema XxumMu4eckux d3ieMeHtoB J[M. Menneneesa.
@usnueckun  cmbicn  llepuogmyeckoro 3akona .M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX
HMH TPOCTBIX M CIIOXHBIX BEIIECTB B COOTBETCTBUM C IIOJOKCHUEM
XUMHYECKOro 3jeMeHTa B [lepuoandeckoi cucreme. MUpoBO33peHUYECKOE U
HayyHoe 3HaueHue [lepmoanueckoro 3axkona [[.M. MenneneeBa. IIporuossr
.. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKHUX d3JEMEHTOB. Pemienue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA XapaKTEPU3ALMIO
XAMHYECKHUX JJIEMEHTOB «MeTaumyeckue / HeMETa/UIMYeCKHE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTh XUMHUYECKHX 3JEMEHTOB B COOTBETCTBHUM C HX
3JIEKTPOHHBIM CTPOCHHEM M TIOJOKEHUEM B TNEPUOJAUYECKONM CHUCTEME
xuMudeckux aneMeHToB .M. MeHnnaeneeBa»

OK 01
OK 02

Pa3nen 2. XumuyecKkue peakuun

Tema 2.1. Tunsl XuMHYECKHAX
peakumi

Teopernueckoe oOyueHue

Knaccudukanys u THIBI XUMUYECKUX PEaKIUi C y9acTHEM HEOPTaHUYECKUX
BeulecTB. CocTaBlieHHE ypaBHEHHUI peakluil COEAMHEHHUS, Pa3sIoKEHus,
3aMeleHus, 0OMeHa, B T.4. peaKlMil TOpeHusi, OKUCICHHUSI-BOCCTAHOBJICHUS.
VYpaBHEHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINTEND
Y BOCCTAaHOBUTETb.

CocraBiieHnEe M ypaBHMBAHHE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLU
METOAOM  3JIEKTpOHHOro OamaHca. OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIE
peakuuu B IpUPOJIE, MPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH
OpraHu3MOB

OK 01
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[IpakTrueckue 3aHgaThs

KonunuectBennsie oTHOIIEHHS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XHMHUU M pacyeThl MO YPaBHEHUSM XHMHUECKUX peakiuil. Monb Kkak
€IMHMIIa KOJIMYECTBa BellecTBa. MousipHas Macca. 3aKOHBI COXpaHEHUs
Maccel ¥ DJHepruu. 3akoH ABoragapo. MomspHbeIE  00BEM  Ta30B.
OtHocuTENbHAS TUIOTHOCTH Ta30B. PacdeTsl MO ypaBHEHUSM XHUMHUYECKHX
peaKkiuii ¢ UCHOJIB30BaHUEM MacCChl, 00beMa (HOpMaJIbHBIE YCJIOBHS) ra30B,
KOJIMYECTBA BEIECTBA

Teopernueckoe oOyueHue

Teopus  2IEKTPOIUTHYECKON  gaucconuanuu. HoHBL.  DJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI. Peakinu nonHoro oomena, CoctaBieHUE peakiiuii HOHHOTO

Tema 2.2.
oOMeHa IyTeM COCTABJICHUS UX MOJHBIX U COKPAILICHHBIX MOHHBIX YPaBHEHUIA.
DJIEKTPOINTHYECKAS .
. Kucnotno-ocHOBHBIE peakIuu. 3aJaHus Ha COCTABIICHUE MOHHBIX PEAKITHI OK 01
AUCCONMAIMS U MOHHBIH
[IpakTrueckue 3aHATHSL OK 04
o0MeH | o
JlaboparopHas padota "Turnbl XuMHUYECKHX peakuuii'.
HccnenoBanue TUIOB (110 COCTAaBY U KOJMYECTBY UCXOHBIX U 00pa3yIOIIMXCS
BEIIECTB) M MPU3HAKOB XUMHUUYECKUX peakiuii. [[poBeneHne peakiiniit HOHHOTO
oOMeHa, ompe/ieNieHne Cpebl BOAHBIX PACTBOPOB. 3aJaHUs Ha COCTaBJICHUE
MOHHBIX PEaKIIHii
Pa3nen 3. CTpoeHne 1 CBOIMCTBA HEOPraHUYECKHX BEIIECTB
Teopernueckoe o0yueHue
Tema 3.1. Knacenduxauus IIpenmer Heopranmdeckodt xumuu. Kiaccuukanms HeOpraHMYECKHX
HOMEHKJIATYPA M CTPOCHME | perectB. [IpocThie W ciiokHbIe BemiecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX OK 01
HEOpPraHu4eCcKuX BeUeCTB BelleCTB  (OKCHABI, THUAPOKCHIBI, KHCIOTBL, COJHM). BzaumocBsi3b OK 02

HEOPraHMYECKUX  BELIECTB.  ArperatHble  COCTOSHUSI  BEIIECTBa.
Kpucrannmuueckrue 1 aMoOpQHbIE BEIIECTBA.
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Tunbel kpucTaIMYeCKUX pPEUIETOK (ATOMHas, MOJEKYJspHas, HWOHHas,
MeTajuIn4yeckas). 3aBUCUMOCTb (DM3MYECKMX CBOMCTB BellecTBA OT TUIIA
KPUCTAIJINYECKON pEeIETKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB
OT BUJA XMMHUYECKON CBS3M M TUIIA KPUCTAUIMYECKOW pelieTku. [IpuanHbl
MHOTr000pa3usi BEIIECTB

[IpakTrueckue 3aHaThs

Homenknarypa HeOpraHMuecKrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXO/S U3 UX
XUMHAYECKOH (POPMYJIBI MIIM COCTAaBIICHUE XMMUYECKOH (POpMYITBI UCXOns U3
HazBaHMs BemiectBa 1o MexayHaponHoi (MIOITAK) wnm TpuBHanbHON
HOMEHKJIaType.

Pemienne mnpakTHuecKux 3aJaHMi HO KiaccU(UKALMU, HOMEHKIAType M
XUMHUYECKMM (OpMyJiaM HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB
(yrapsblil ra3, yrjiaekucibelidi Tra3, aMMHaK, TraileHas M3BECTb, HeraleHas
W3BECTh, NMUTHhEBAs COJA M JAPYTUX): HA3bIBaTh M COCTABIATH (OPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTh K KJIACcCy.

HcTouHukn XMMU4eckoil mHpopmanuu (CpeacTB MaccoBO HH(pOpMaluy,
cetb Uutepuer wu apyrume). Ilomck wHpOpManuu 1O Ha3BaHUSM,
UJEHTHPUKATOpPaM, CTPYKTYPHBIM (opMyiaMm

Tema 3.2. dusuko-
XHMHYECKHEe CBOICTBA
Heopraﬂnqecmlx BCIIECCTB

Teopernueckoe oOyueHue

Mertansl. OOume pusndeckre u XuMU4eckue cBoMcTBa MeTauioB. CriocoObl
IIOJIyY€HUsl. 3HAYEHHE METAUIOB M HEMETAJUIOB B  INPUPOJE U
KHU3HEICATEIIBHOCTH 4Y€JIOBEKa M OpraHu3mMoB. Koppo3us MeTaiioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIUThl METAIIIOB OT KOPPO3HH

Hemeramnpl. OOmue Qu3nueckue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemetauioB [V- VII rpynn. Knaccuduxamus u
HOMEHKJIAaTypa COEIMHEHUN HeMmeTauioB. KpyroBopoTbl OHMOTE€HHBIX
3JIEMEHTOB B MPUPOJIE

XHWMHUYECKHNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB
(OKCHIIOB, THJIPOKCHJIOB, KHCJIOT, cCOJIed M Jp.). 3aKOHOMEPHOCTH B

OK 01
OK 02
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H3MEHEHHUH CBOMCTB IMPOCTBIX BEIIECTB, BOJOPOAHBIX COGHHHCHHﬁ, BBICIIHNX
OKCHUJIOB U THAPOKCHIOB

[IpakTnueckue 3aHATUA

CocraBiieHHE YpPaBHEHMM XMMHMUYECKHX PEAKLUI C Y4acTUEM IpOCTBIX U
CIIO)KHBIX HEOPraHMYECKMX BEIIECTB:METAIZIOB M HEMETAJUIOB; OKCHJIOB
METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AJIEMEHTOB; HEOPTAaHUYECKHUX KUCIIOT,
OCHOBaHMN U aM@OTEpHBIX THUJPOKCHUIOB; HEOPraHUUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKHUX 3aJaHUM  Ha
CBOICTBa, COCTaB, MOJIydeHHE W OE€30MIaCHOE HCIIOIb30BAHUE Ba)KHEWIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JEATEIbHOCTH YEJIOBEeKa

Teopetnueckoe o6ydenne. CBOHCTBAa HEOPTaHUYECKUX BEIIECTB

[IpakTHyeckue 3aHATUSA
JIaGopartopHas pabota «neHTudukanus HeOPraHM4eCKUX BEIIECTBY.
Pemenne skcriepuMeHTaNbHBIX 3a/1a4 110 XMMHUYECKUM CBOMCTBAM METAJIJIOB

Tema 3.3. . OK 01
¥ HEMETAJIOB, MO PACIIO3HABAHUIO M TOJTYYECHHUIO COCIMHEHUH METalIOB H
NnenTuduxanus > Hop i OK 02
HEMETaJJIOB.
HEOPraHU4YeCKHUX BeIeCTB OK 04
WnenTudukaniss HEOPraHMUECKUX BEIIECTB C UCTIOIB30BAHUEM UX (DU3HKO-
XMMHUYECKHX CBOMCTB, XapaKTepHBIX Kaue€CTBEHHBIX peakiuil. KauecTBeHHbIE
peaknuu Ha cynb(aT-, KapOOHAT- U XJIOPU/I-aHHOHBI, Ha KATHOH aMMOHHSI
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB
Tema 4.1. Teopernueckoe 00yueHne OK 01
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Knaccupukauus, crpoeHue u
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

[losiBneHne M pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. IIpenmer
OpPraHMYECKOM XUMUHU. MeCTO U 3HAYEHUE OPraHUYECKOW XMMHUU B CHCTEME
€CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHME KaK IOPAJOK COCIMHEHHsS aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJleHTHOCTU. OCHOBHbBIE IIOJIOKEHUS TEOPUU XMMHUYECKOTO
CTpOEHMs Oprannyeckux coenuHenuil A.M. bytnepoBa. YriepoaHslii ckener
OpPraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO
CTPOCHHMSI MOJIEKYI.

N3omepus 1 U30Mepsl.

[Tonsatue o pynkumoHansHOU rpymme. Paaukan. [Ipuanumne! knaccuduxanum
OpPraHMYECKUX COEAMHEHMH. MeXayHapoaHas HOMEHKJIATypa W HNPUHLIMIIBI
HOMEHKJIATypbl OpraHudeckux coeauHeHuil. Ilonstue o6 azoTcomeprkammx
COEJMHEHUSX, OMOJIOTMYECKH AKTUBHBIX BelIECTBaX (YIJIeBOAAX, JKUPAX,
0enKax M Jp.), BEHICOKOMOJICKYJISIPHBIX COEIMHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

[IpakTrueckue 3aHATHSA

HoMmeHnkiatypa ~ opraHMyYeckMX  COEIMHEHHMH  OTAENBbHBIX  KJIACCOB
(HachIIIIEHHBIE, HEHACHIIIICHHBIE U apOMATUYECKUE YTIEBOJOPOABI, CIIUPTHI,
(heHOoIIBI, aTbACTU/IBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)

CocrapneHure MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUIECKUX
BEILIECTB OT/IEIbHBIX KJIACCOB, UCIOJIb3YS UX HA3BaHUS IO CUCTEMATHUYECKOU
W TPUBHAIBHOW HOMEHKJAType (ITWJICH, aleTWeH, TJUIepuH, (eHon,
dbopManpaeru, YKCyCHas KHUCIOTa, TJHIHMH). PacdeTrsl mpocrteiiien
(bOopMyJTBI OPraHUIECKOM MOJIEKYJIbI, HCXO/Is M3 DIIEMEHTHOro coctasa (B %)

Tema 4.2.
CBoiicTBa OpraHn4ecKux
COeIUHEHUI

Teopernueckoe oOyueHue

OU3NKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COCIUHEHHH OTIEIhHBIX
KJIacCcOB (0COOEHHOCTH

OK 01
OK 02
OK 04
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KJaccupUKalUd ¥ HOMEHKIIATyphl BHYTPU KJacca; TOMOJIOTHYECKUI psia U
obmias popmyna; usomepusi; Gpu3NUECKUE CBOWCTBA; XMMHUECKHE CBOMCTBA;
CHOCOOBI TIOYyUYEHUS):

- Ipe/IeNIbHBIE YIIIEBOJOPO/IbI (AJIKaHbl U LIMKJIOAJIKaHbl). 'opeHne MeTaHa Kak
OJHH U3 OCHOBHBIX UCTOYHUKOB TCIIJIa B IPOMBINIJICHHOCTH 1 6LITy. CsolicTBa
IMPUPOAHBIX YTJICBOAOPOAOB, HAXOXIACHHUEC B IPUPOAC W TPHUMCHCHUC
aJIKaHOB,

- HempenesibHble (QJIKEHbI, alKUHBI M alKaJueHbl) M apoMaTH4YecKue
yriaeBoaoposl. ['openue aneruiaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHHU JUIS CBAPKU U PE3KU METAJIOB

- KHCJOPOJCOJEpKaie COoequHeHUS (CIUpThl M (DEHOJIBI, KapOOHOBBIC
KHUCJIOTHI U 3(UPBI, alIbJETUABI U KETOHBI, )KUPBI, YIIeBosl). [IpakTniyeckoe
MPUMEHCHHE  OTWJICHTIIMKONS,  rmnepuHa, (enoma.  [IpumeHeHwue
dopmanpaeruia, aneTaNbAeTHAA, YKCYCHOM KHCIOTHL. MpbUTa Kak COJU
BBICIIMX KapOOHOBBIX KHCIOT. MoroIye CBOCTBa MbLiIa

- a3oTcojepKallue COeNMHEHUs (aMUHBI M aMHUHOKHCIOTHI, OENKH).
BricokoMonekynsipHble COeIMHEHUs (CHHTETHYEeCKHEe M OHOJOTHYECKH-
aKTUBHBIE). MoOHOMEp, mnoJUMep, CTPYKTypHOe 3BeHO. [lonmmepuszanus
ATWJIEHAa KaK OCHOBHOE HaIlpaBJICHHWE €ro MCMojb3oBaHMs. ['eHeTnueckas
CBA3b MEXAY KJIAaCCaMU OPraHUYECKUX COETMHEHUIN

HpaKTI/I‘leCKI/IC 3aHATHUA

CBolicTBa OpraHMYECKUX COEIMHEHUHN OTIENbHBIX KIacCOB (TpUBHANbHAS U
MEXJIyHapoAHas  HOMEHKJIAaTypa, XHWMHYECKHE CBOWCTBA,  CIIOCOOBI
MOJTyYeHHUs1): TMpeJesibHble (AJKaHbl W LUKJIOAJIKAHbI), HENpeaeabHble
(anKkeHbl, AIKUHBI U AJIKQJAUEHBI) U apOMaTUYECKHE YIIIEBOAOPOAbI, CIUPTHI U
(eHobl, KapOOHOBBIE KUCIOTHI U 3(UPHI, albJACTHAbl U KETOHBI, aMUHbBI U
AMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIDHBIE ~ COEQUHEHUWs.  3aJaHus  Ha
COCTABJICHHE YPAaBHEHHM XMMHYECKHX PEaKIHU C y4acTHEM OPraHHYECKHUX
BEILIECTB HA OCHOBAHMM UX COCTaBa U CTpOeHMs COCTaBIEHUE CXEM PEAKIUI
(B TOM uuciae 1O OPEUIOKEHHBIM  LIENIOYKaM  IPEBpallEHHi),
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XapaKTepU3YIOIIUX XUMHYECKHE CBOWCTBA OPraHUYECKHX COEIMHECHUUN
OTIENbHBIX KJIACCOB, CIIOCOOBI MX IOJIyY€HHMs M Ha3BaHHE OPraHUYECKUX
COCIIMHEHUM 10 TPUBUAIBHOM WIA MEKIYHAPOAHOU CHCTEMATHYECKOU
HOMEHKJIaType. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3a/laHui Ha CBOMCTBA OPraHMYECKUX COCIUHEHUN OTIEIbHBIX KJIACCOB

[IpakTrueckue 3aHaThs

Jlaboparopnass pabora "IIpeBpamieHUs OpraHUYECKHX BEIISCTB TPU
HarpeBanuu'". [lonydyeHue s3TuiIeHa U MI3y4EHUE ero CBOMCTB. MoienupoBaHie
MOJIEKYJ1 W XHUMHYECKUX IMpEeBpalleHU Ha MpUMepe 53TaHa, STHIICHA,
arieTuIIeHa 1 JIp.

Tema 4.3.
HNpentudpuxanus
OpPraHuYecKUuX BelecTB, HX
3HaYeHHe U IPUMHUPEHUe B
OBITOBOI1 U MPOU3BOHOIM
JeSITEJIbHOCTH YeJI0OBEeKAa

TeOpeTI/I‘leCKOG 06yquI/Ie

buooprannueckue coenuHenus. IlpumeHenue u Ouojoruyeckas poib
yraeBooB. OKUCIEHHE YITIEBOAOB - HCTOYHHUK YHEPTHH JKUBBIX OPraHU3MOB.
OOsacTi TpUMEHEHUsT aMUHOKUCIOT. llpeBpamieHus OenKoB NUIIM B
opranusMme. buonormueckue ¢ynknum OenkoB. buomornyeckuwe QyHKINU
XKHUpoB. Poib oOpraHmyeckol XHUMUM B pEUIEHMHM MPOOJIEM MHILEBOU
0e3011acHOCTH

Pone opranmdeckoil XuUMHMM B pELICHMH NPOOJIEM SHEPreTHYecKoin
0€30IaCHOCTH, B pa3BUTHH MEAMLIMHBI, CO3JJaHUN HOBBIX MAaTEPUAJIOB, HOBBIX
HCTOYHHUKOB 3HEPruM (aJbTepHATHBHbIE MCTOYHHUKM 3Hepruu). OmacHOCTh
BO3JICHCTBUSl HA JKUBBIE OpPraHM3Mbl OpPraHMYECKHUX BEIECTB OTIEJIbHBIX
KJIaccoB  (yIVIEBOAOPOABI,  CHUPTBL,  (PEHONIBI,  XJOPOPTaHUYECKUE
IIPOU3BOJIHBIE, aIbAETHABI U JIP.), CMBICI IIOKA3aTeJsl IPEAEIbHO JOIMyCTUMON
KOHIIEHTpalluu

OK 01
OK 02
OK 04
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[IpakTrueckue 3aHgaThs

JlaGopaTopHass pabota: "HMnmeHTudukamuss OpraHUYECKUX COCIUHCHHUM
OTAEJIbHBIX KJIaCCOB"

Wnentudukanuss opraHM4ecKMX COEAMHEHUH OTAENbHBIX KJIaccoB (Ha
MpUMepe albJIETUAOB, KpaxMala, YKCYCHOM KHCIOTBI, OCJIKOB W T.I.) C
UCIOJIb30BaHUEM MX (DU3MKO-XMMHUYECKHX CBOWCTB U  XapaKTEPHBIX
KaueCTBEHHBIX peaknuid. JleHaryparnus Oenka mpu HarpeBaHuu. L[BeTHBIC
peakiuu 0enKkoB. BO3HUKHOBEHNE aHAIMTUYECKOTO CHTHAIA C TOYKU 3PEHUS
XUMUYECKUX IMPOLIECCOB IPU NPOTEKAaHUU KAueCTBEHHOM peakuuw,
MO3BOJISAIONIECH UACHTU(UIIUPOBATH MPEJIOKEHHBIE OPTraHUYECKHE BEIIECTBA

HpaKTI/IquKI/IC 3aHATHA

KonTponbnas padota 3. CTpyKTypa v CBOHCTBA OPTaHUYECKUX BEIICCTB

Pa3znen 5. KuneTuueckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECCKHUX peammifl

Teoperuueckoe oOyueHue

CKOpoCTh peakluu, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJIBI
pearupyroomux  BEIIECTB, KOHLEHTPALIMM  PEarupyrolux  BEIIECTB,
TeMIepaTypbl U IUIOIAAN PEAKIIMOHHOM MmoBepXHOCTU. TernoBsle 3P eKTs
XMMHUYECKHX peakuuil. DK30- U 3HAOTepMHUecKue, peakuu. OOpaTuMocTh
peakuuii. XWMHYECKOE€ pPABHOBECHME M €ro CMEIIEHUWE TNOoJa JCHCTBUEM
pa3nuYHbIX (aKkTOpOB (KOHIEHTpAIMS PEareHTOB WM MPOJYKTOB PEAKIIHH,
JaBJICHUE, TeMIIEpaTypa) UIsl CO3aHUs ONTUMANIbHBIX YCIOBUM NPOTEKAHUS
xuMuyeckux npoueccos. [Ipunnun Jle [Harense

[IpakTrueckue 3aHsITUS

Pemienne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaau3 (QakTOpOB,
BIIMAIOIINX HA U3MEHEHHE CKOPOCTU XUMUYECKON PEaKLUU, B T.4. C IIO3ULUI
9KOJIOTMUECKH  IIeJIeCO00pa3HOro TMOBeACHHsT B OBITY U TPYAOBOH
NEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKaroLIEh
MIPUPOHOMN CpENBbI.

OK 01
OK 02
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Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 33JaHUN HA MPUMEHEHUE MPUHLKIA
Jle [arenbe mAfii HAXOXKJIEHUS HANpaBICHHUS CMEIICHUS pPaBHOBECHUS
XUMHAYECKOH peakuud M aHaiu3 (AKTOPOB, BIMSIOIMIMX HA CMEIICHHE
XUMHUYECKOTO paBHOBECHS

Pa3nen 6. PacTtBopbl

Teopetuueckoe oOyueHue

PactBopenne kak Qusnko-xumuueckuii mponecc. PactBopel. CriocoObl
MIPUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 10J1s1 paCTBOPEHHOTO
BemiecTBa. CMBICI MOKa3aTess MPeAeIbHO TOMyCTUMOM KOHIIEHTPAIIMHU U €ro
WCIIONB30BAaHUE B OILIGHKE JKoJiorMueckoi Oe3omacHoctH. [lpaBuia
9KOJIOTUYECKH IE€JECO00pa3HOTO TMOBEIEHUS B OBITY W TPYHOBOU
NESTEIbHOCTH B LENSIX COXPAaHEHUS CBOETO 3/10pOBbS U OKpYKarollen
MPUPOJHON Cpenbl; OMAacHOCTh BO3JCWUCTBUA Ha KHUBBIE OPTaHU3MBI
OTpe/ieNICHHBIX BelecTB. Pelienne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aJlaHuil Ha PACTBOPBI, HCIOJb3yeMble B OBITOBOM U MPOU3BOJICTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA

HpaKTI/I‘leCKI/IC 3aHATHUA

JIaGoparopnass pabora «IIpuroroBnenue pactBopoB». Ilpuroroienue
pacTBOpOB  3aJaHHOM (MaccoBoi, %) KOHIEHTpauuu (C MPaKTUKO-
OPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONpEAETICHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHNE PACTBOPOB

OK 01
OK 02

Pa3nen 7. Xumus B ObITY ¥ IPO

H3BOACTBEHHOM JAeSITEJIbHOCTH YeJI0BEKA

TeopeTI/mecxoe 06yquI/Ie

Hogeitmme noCTHXEHUST XUMUYECKOW HAyKW W XMMHYECKOW TE€XHOJOTHH.
Ponp xumMun B obecrieueHUN IKOJIOTHYECKOM, YHEPTeTUYECKON M MUIIEBOM
0€30MacHOCTH, pa3BUTUM MenuIMHBL. [IpaBuia Tmoucka W aHaIM3a

21




XUMUYECKON MH(MOPMAITMU U3 Pa3TUYHBIX UCTOYHUKOB (Hay4YHas ¥ y4eOHO-
Hay4Has JINTEpaTypa, CPEeICTBa MAaCCOBOW MHPOpPMAIINH, ceTh IHTepHET)

[TpakTHueckue 3aHATHS
[Touck 1 aHATU3 KEHCOB O MPUMEHEHUH XMMHUYECKUX BEIICCTB M TEXHOJIOTUI
C yderoM Oynymed mnpopecCHOHANBHONW JAEATEIBPHOCTH IO TeMaM:

BAKHEUILIME CTPOMUTENbHBIE MaTEpHUAIbl, KOHCTPYKLIMOHHBIE MaTEpHUAaJIbI, SE 8;
KpackH, CTEKJIO, KepaMHKa, MaTepHajbl JJs 3JICKTPOHUKH, HAHOMATEPHAJIbI, 2 OK 04
TEKCTUJIbHBIC BOJIOKHA, UICTOYHUKH SHEPTUHU, OPraHUYECKUE U MUHEPAIbHBIC OK 07
yI00peHHs, JIEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3ammra: [lpencraBienne pe3ynbTaToB pelIeHHs KelcoB B (opme MHHU-
JOKJIajia ¢ pe3eHTaIneH

IIpomeskyTouHasi aTTecTanus B (popMe UTOrOBOI OLIEHKH / 3a4eT ¢ OLEeHKOI

Bcero: 72
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3. YCJIOBHUS PEAJIM3ALIUU ITPOT'PAMMBI IUCHUTITIMHBI

3.1. MaTepua/jibHO-TeXHHYECKOe 00ecreyeHmne

OcBoeHue nporpamMMmbl y4eOHOW TUCHHUIUIMHBI «XUMHS» MpeAycMaTpUBaeT Hajluuue B
npodeccuoHanbHOM  00pa30BaTENbHON  OpraHM3alllM, peaju3ylollei  00pa3oBaTENbHYIO
nporpaMMmy cpenHero oomero obpasoBanusi B mpenenax ocBoenuss OIIOII CIIO na 6aze
OCHOBHOTO 00111ero 00pa3oBaHus, y4eOHBIX KAOMHETOB 10 (PU3HKE, XUMHH, OMOJIOTHH, B KOTOPBIX
MUMEETCSl BO3MOXKHOCTh 00€CTIeYnTh CBOOOIHBIN AOCTYN B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS
U B IIEPHOJ BHEYYEOHOM eI TeIHbHOCTH 00yYarOIINUXCS.

[Tomemenuss KaOMHETOB  XUMHM  YAOBJIETBOpsAOT  TpeOoBanusM  CaHHMTapHO-
SMUEMUONIOTHYecKuX mpaBuia U HopMaTuBoB (CaunlluH 2.4.2 No 178-02),0cHaiieHbl TUITOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOALIMX TPeOOBAaHUSIX, B TOM YHUCIE CHEIUAIU3HUPOBAHHON
yueOHOM MeOenblo U cpeicTBaMu OOydeHHs, JOCTATOUHBIMH JUIsl BBIIOJIHEHUS TpeOOBaHHM K
YPOBHIO TMOATOTOBKM oOydaromuxcsi .B kaOuHeTax ecTb MyJIbTHMEIUHHOE 00O0pyIOBaHHE,
MOCPEJICTBOM KOTOPOTO YYaCTHHUKM 00pa30BaTENbHOTO TpoIecca MOTYT IPOCMAaTPUBAThH
BU3YaAJIbHYIO HH(POPMAIINIO, CO3/IaBaTh MPE3CHTAINH, BUACOMATEPHAIIBI  T.II.

B cocraB y4eOHO-METOAMYECKOTO H  MAaTEpUATBHO-TEXHUYECKOTO  OOecreueHHs
POrPaMMbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

¢ MHOTO()YHKIIMOHAIBHBIA KOMIUIEKC IPETOIaBaTes;

e HarAAHbIE TMOCOOMs (KOMIUIEKThI Y4YEeOHBIX TaONWI, TUIAKaTOB, IOPTPETHI
BBIJIAIOIINXCS] YUCHBIX B 00JIACTH €CTECTBO3HAHUS U T.11.);

¢ HH(pOPMAIIMOHHO-KOMMYHHKALIMOHHBIE CPEJICTBA;

® HKPaHHO-3BYKOBBIE TIOCOOMS,;

® KOMIUIEKT JIEKTPOCHA0KEHUS KAOMHETOB,;

® TEXHHUYECKHE CPE/ICTBA OOYyUEHHUS;

® JIEMOHCTpAallMOHHOE O00OopyAoBaHHe (OOIIEro Ha3HAuYeHUs M TeMaTUYeCKue
HaOopBbI);

e JjaboparopHoe 000pynoBaHue (00IIEro Ha3HAUYCHUS U TEMATUYECKHE HAOOPHI, B
TOM 4YHCIIE€ JJIi IIOCTAaHOBKH JEMOHCTPALIMOHHOTO M YYEHHYECKOIO HKCIEPUMEHTa,
PEaKTUBHI);

® CTaTHYeCKHe, JWHAMHYECKHE, JEMOHCTPALMOHHBIE M pa3/JIaTOYHbIE MOJEINH,
BKJIIOUasi HATYpalibHbIE 0OBEKTHI;

® BCIIOMOTaTelbHOE 000PYA0BAHUE;

® KOMIUIEKT TEXHHYECKOH [TOKyMEHTallid, B TOM YHCJIE MAacropTra Ha CpeacTBa
00y4YeHHsI, ”HCTPYKIIUH 110 WX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301TacHOCTH;

e OubmuoTeuHsbli GoH.

B Oubnuoteunsiii GoHa BXOAAT yuyeOHHMKH, yuyeOHO-MeToaudeckue KoMmiuiekTsl (YMK),
o0ecreynBaroIie OCBOEHHE Y4eOHON JUCHUIUIMHBI «XHUMHS», PEKOMEHJOBAHHBIE WM
JOTYIIIEHHBIE IS WCIOJB30BaHHUA B TMPOQPECCHOHATBHBIX 00pa30BaTENbHBIX OpTaHU3aIMIX,
peanu3yronmx 00pa3oBaTeNbHYI0 TPOrpamMMy CpeaHero obmero oOpa3oBaHHS B TIpeaesax
ocsoernust OITOIT CITO na 6a3ze 0oCHOBHOTO 00IIIero 00pa3oBaHusI.
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bubnnoreunsiit oHT MOKET OBITH JOTMOTHEH GU3NYECKUMHU SHIUKIIONEIUIMH, aTJIacaMH,
CIIOBapsIMH, CIPABOYHUKAMHU TI0 XHMHH, OWOJIOTHUH, OOINECTBO3HAHUIO HAYYHOW WM HAydHO-
MOMYJISIPHOM  JINTEPaTypod eCTECTBEHHO-HAYYHOTO CoOJiepKaHusA. B  mporecce OCBOCHHS
IPOrPaMMbl YI€OHOM TUCIMILIMHBI « XMMHSI» CTYJICHTBI JTOJDKHBI UMETh BO3MOXKHOCTD JIOCTYIA K
AJIGKTPOHHBIM YYEOHBIM MaTepHallaM I10 EeCTECTBO3HAHMIO, BKIIOYAs XHMHIO, OWOJIOTHIO,
00IIECTBO3HAHNE UMEIOIIIMMCS B CBOOOTHOM JOCTYIe B ceTd VHTepHET (3JIEKTPOHHBIM KHUTaM,
IIPaKTUKyMaM, TecTam, MaTtepuanam EI'D u np.).

3.2. UndopmannonHoe odecrieyeHue 00yueHus

Jns peanuzanuu mporpaMMmbl OUOIMOTEYHBINH (DOHA YKOMIUIEKTOBAH TMEYAaTHBIMU H
3IEKTPOHHBIMU 00pa30BaTeNbHBIMU U HH(OPMALIMOHHBIMU peCypcaMu, PEKOMEHI0BAaHHBIMHU IS
UCIIOJIb30BaHUs B 00pa30BaTeILHOM Ipoliecce.

OcCHOBHBIC HCTOYHHKH:

1. Taopuensn, O. C. Xumus: 10-i kinacc: 6a30Bblit ypoBeHb : yueonuk / O. C. 'adbpuensu, U. T'.
Octpoymos, C. A. CnagkoB. — 5-e u3ja., crep. — Mocksa : [IpocBenienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Tekct : anmekTpoHHbI# // JIaHb : 37eKTpOHHO-O0MOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/335039.

2. Tabpuensy, O. C. Xumus: 11-i knacc: 6a30Bbiii ypoBeHb : yueOnuk / O. C. Tabpuensin, U. T
Octpoymos, C. A. CnagkoB. — 5-e u3za., crep. — Mocksa : [Ipocsenienue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — TekcT : a5mekTpoHHbI# // JIaHb : 37eKTPOHHO-OMOIMOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/335036.

IlOHOJIHI/ITeJIBHLIe HUCTOYHHUKMU:

1. Kuszes, [I. A. Heopranuueckas xumus ans arpapueB. B 2 u. Yacte 1. Teopernueckue
OCHOBBI . yueOHHMK i cpenHero mnpodeccuonanpHoro ob6pasosanus / 1. A. Kuszes,
C. H. Cmapbirus. — 5-e u3n., nepepa0. u non. — Mocksa : U3garensctBo FOpaiit, 2024, —
253 c. — (ITpodeccuonanvuoe obOpazopanme). — ISBN 978-5-534-11760-8. — Tekcr :
eKTpoHHBIH  //  OOpasoBarenbHas  minardgopma  HOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/537977.

2. Kuszes, [I. A. Heopraunueckast xumus ais arpapueB. B 2 4. Yacte 2. Xumust 3J1eMEHTOB :
yaeOHMK s cpeaHero  mpodeccuonanmbHoro  obpaszomanusi/  JI. A. Kusses,
C. H. Cmapbirun. — 5-e u3n., nepepa0. u non. — Mocksa : U3garensctBo FOpaiit, 2024. —
357 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-11743-1. — Tekcr :
neKTpoHHBI  //  OOpasoBarenbHas  minardgopma  HOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/537978.

3. TD'munka, H. JI. O6mas xumus. 3a1aud U yIpakKHEHUS : yueOHO-TIPaKTHUECKOe MTOco0He s
cpennero  mpodeccroHansHOoro  obpasoBanusi / H.JI. I'muuka; mox — pemakmmeit
B. A. Ilonkosa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3natensctBo FOpaiit, 2024. —
236 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr :
neKTpoHHBIH  //  OOpasoBatenbHast  minatgopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNHuTepHeT-pecypcebl:

1. www.pvg.mk.ru (omummuaga «ITokopu BopoObeBBI TOPBI»).

2. www.hemi.wallst.ru (O0pa3oBarebHbIi CAIT 151 IIKOJBHUKOB «XUMHUS).
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https://e.lanbook.com/book/335036
https://urait.ru/bcode/537977
https://urait.ru/bcode/537978
https://urait.ru/bcode/537141
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/

O No bk w

www.alhimikov.net (O6pa3oBaTenbHbIi CAlT IS IIKOJTBHUKOB).
www.chem.msu.su (DnekTpoHHas OUOIHOTEKA TI0 XUMHH).

WWW.enauki.ru (MHTepHeT-u31aHue i yuuTeneid « ECTeCTBCHHbBIC HAYKN).
www.1september.ru (meroanueckast razera «llepBoe CeHTIOps»).

www.hvsh.ru (kypran « Xumust B IIKoje»). WWW.Nij.ru (kypHair «XUMHUS | KH3HDBY).
www.chemistry-chemists.com (3;eKTpoHHBIH KypHaI «XHUMHKH U XUMHS).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCHUIIJINHbI

KOHTpOJIB U OLCHKa pPE3yJIbTaTOB 06yquH51 OCYHICCTBIIACTCA MPCIIOAABATCICM B
mponecce NpoBCACHUA IIPaKTHYCCKUX 3aHATUH U J'Ia60paT0pHBIX pa60T, TECTUPOBaHUA, a TAKKE
BBITIOJTHEHU A O6y‘laI-OH_II/IMI/IC$I HMHAUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ. Pe3y.]'II)TaTBI
O6y‘leHI/IH OIpCACIIAOT, YTO o6yqa}oumec>1 JOJIDXKHBI 3HaTh, IOHUMAaTb U ACMOHCTPHUPOBATHE II0
3aBCPIICHNUU U3YUCHUA JUCHUIIIINHBI.

Jns hopmupoBaHusi, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS YU4E€OHOW AUCHIUILIMHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIONMIAs COO0M KOMIIEKC Y4eOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu OOyueHHUs U CHOPMYIHUPOBAHHBIX C yYETOM
®I'OC COO (nmpeamernbie pe3yabTathl o gucturiuae) 1 GI'OC CIIO.

Tunst
Cemectp OK Monayab/pa3aest/Tema Pe3yabTaT 00y4yeHus OI[€HOYHBIX
MeponpUATHH
1 OcHoBHoOE coaep:kaHue
1 Paznen 1. OcHoBbl ®dopmynupoBaTh 0a30BbIC
CTPOEHHUS BELECTBA HOHSITHS U 3aKOHBI XUMUU
CrpoeHue aToMOB CocraBnary xumuueckue | KontposnbHas
XUMHYECKUX COOTBETCTBUU co | pabora
OK 01 AIIEMEHTOB CTETICHBIO okucienus | TectupoBanue
u IpUpOJa | XUMUYECKUX JJIEMEHTOB,
XUMHUYECKOH CBSI3U UCXOZs U3 BaJCHTHOCTH U
ANIETKPOOTPHUILIATEIbHOCTH
Ilepnonnueckuil 3akoH | XapakTepru30BaTh KoHnTtponpHas
U XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHI B | paboTta
OK 01 tabmuy J[.1. COOTBETCTBUU ¢ wux | TectupoBanue
OK 02 MenneneeBa HIOJIOKEHUEM ) B
NEPUOANYECKON CHCTEME
XUMHYECKUX  3JIEMEHTOB
J.1. MenneneeBa
Paznen 2. Xumndeckne | XapakTepu3oBaTh — THITBI
1 peaxkuu XUMHYECKHUX PEAKIINN
Turbt xuMHuueckux | CocTaBIsATh peakiuu | KoHTposiabHas
peaxiui COEIMHEHMUS, pabora
OK 01 pa3ioxKeHus, obmeHa, | TectupoBanue
OK 04 3aMeIIeHus,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peaxuu
OK 01 ONEKTPOIUTHUYECKAS CocraBnate  ypaBHeHus | KoHTposbHas
OK 04 JUCCOIMALUS 1| XUMHUYECKUX peakuuu | pabota
HWOHHBIN 00MEH HOHHOTO obmeHa ¢ | TectupoBanue
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y4acTHEM
HEOPraHMYECKUX BEIIECTB

Paznen 3. Ctpoenne u

HCCJ’ICI{OB&TB CTPOCHHUE U

CBOMCTBA CBOMCTBA
HEOPraHNUYEeCKUX HEOpPraHMYECKUX BELIECTB
BEIIECTB
Knaccuduxanus, Knaccuduuuponarsb KoHnTponbsHas
HOMEHKJIaTypa U | HEOpPraHMYECKHe pabora
OK 01 CTpOeHHUE BEIIIECTBA B COOTBETCTBUHU | TecTupoBaHue
HEOPraHUYECKUX C UX CTPOEHUEM
BEIIECTB
DUBNKO-XUMHUYECKUE YcranaBiuBaTh KontposnbHas
CBOIICTBa 3aBHCHUMOCTh ¢duzuko- | pabora
HEOPraHUYECKUX XAMUYECKHAX cBorictB | TectupoBanue
OK 01 BEIIIECTB HEOPraHWYECKUX BEIECTB
OK 04 OT CTPOEHUSI aTOMOB U
MOJICKYJI, & TaKXe THUIIa
KPUCTAIITNYECKON
pelIeTKH
OK 01 Wnenrudukarms HccnenoBath KonTtponbsHas
OK 02 HEOPTaHMYECKUX KayecTBEHHbIE  peakiuu | pabora
OK 04 BEILIECTB HEopraHuyeckux Bemects | TectupoBaHue
Paznen 4. Ctpoenue u | Mccnenosars cTpoeHue u
CBOICTBa CBOMCTBAa OpPraHUYECKHUX
OpPraHMYECKUX BEUIECTB | BEIIECTB
Knaccuduxanus, Knaccuduuuponatb KonTtponbHas
OK 01 CTpOEHHUE W | OpraHMyYecKue BellecTBa | pabora
HOMEHKJIaTypa B COOTBETCTBUH C HX | TecTUpOBaHHE
OpPTaHMYECKUX BEIIECTB | CTPOCHUEM
CsoiicTBa YcranaBiuBaTh KonTtponsHas
OK 01 OpPTaHNYECKHUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COCIIMHCHU I XUMHYECKHUX cBoicTB | TectupoBanue
OK 04 OPTraHWYECKUX  BEIIECTB
OT CTPOEHUSI MOJIEKYJI
Wnentudukarms HccnenoBath KontponsHas
OpPTraHUIeCKUX KAUeCTBEHHBIE  PEaKIMM | paboTa
OK 01 BEIIIECTB, UX 3HAYECHHUE | OPraHMYECKUX TectupoBanue
OK 02 U TPUMEHEHHE B | COCIMHEHUN OTIENbHBIX
OK 04 OBITOBOM U | KJIACCOB
MIPOU3BOJICTBEHHOM
JIeSITEIbHOCTH
YeJioBeKa
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Paznen 5. Kunernueckue u tepmoguHamuueckue | KontpomnbHast
1 3aKOHOMEPHOCTH MPOTEKaHMsI XMMUYECKUX Peakiuii | padora
TectupoBanue
CKOopoCTh XUMUYECKUX | XapaKTepu30BaTh KoHnTponbsHas
peaKLyH BIMSHUE KOHIIEHTpaluu | pabota
XuMHU4ecKoe pearupyromux BemecTs U | TectupoBanue
paBHOBECHE TEMIIEpaTypbl Ha
CKOpOCTb  XUMHUECKHUX
OK 01 peakumit
OK 02 XapakTepu3oBaTh
BIIMSIHUE WU3MEHEHUS
KOHLIEHTPAllUu BEILECTB,
peaKIyu cpenbl "
TeMIIEpaTypbl Ha
CMEILEHUE XHMUYECKOTO
paBHOBECHS
1 Paznen 6. PactBopsl
OK 01 IlonsTue o pactBopax | Pasnmyars uctunHble | KoHTpOnbHas
OK 02 pacTBOpbI pabora
TectupoBanue
OK 01 UccnenoBanue coiictB | McciienoBath ¢usuko- | KonrponsHas
OK 04 pacTBOpoB XUMHYECKHE cBolicTBa | pabora
VCTHUHHBIX PaCTBOPOB TectupoBanue
) [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJIEPKaHKE (CO/IepKaHne TPUKIIAHOTO
MOTYJIsT)
Pazgen 7. Xummsa B | OuenuBaTth nocnenctBusi | KoHTposibHas
ObITY u | ObITOBOM u | pabora
IIPOU3BOJICTBEHHOU IIPOU3BOICTBEHHOU TectupoBanue
JESTETBHOCTH JIESTEIIBHOCTH YEJIOBEKA C
YeJI0BeKa MO3ULUN 3KOJOTUYECKOU
0€3011acHOCTH
Xumuss B ObiTty U | OuenuBath nocinenctsus | KontponbHas
OK 01 MIPOU3BO/ICTBEHHOM OBITOBOM u | pabora
OK 02 eI TEILHOCTU MIPOU3BOJCTBEHHOM TectupoBanue
OK 04 yeJI0BeKa NEITEILHOCTH YEJIOBEKA C
OK 07 MO3ULUI JKOJIOTUYECKON
0e30macHOCTH

5. BOITPOCHI IJISI MIPOMEXKYTOUYHOM ATTECTAITAM IO JJUCIUILINHE

DopMOli TPOMEKYTOUHOM aTTECTALMU MO JUCLUIUIMHE SIBISETCS UTOrOBas OLEHKA H

muddepeHIIMPOBaHHBIN 3a4eT.
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Bonpocsr:
| cemecTp O0masi xXummusi:

JlaTb onpenesieHue aromy.

JlaTpb onpeneneHrue MoJeKylie.

IIpoctroe BemectBo. Kakoe cTpoeHre HMEIOT POCThIE BELIECTBA (IIPUMEPHI).
OMmnupuyeckas U CTpyKTypHas ¢popmyssl. [IpuBectu npumepsl.

N3omeps! u romosiory. Ilpusectu nmpumepsl.

JlaTb onpenesieHne KOBAJIEHTHOM cBsA3U. [IpuBecTr mpuMepsl.

Jlatb onpeneseHne MOHHOM cBA3U. [IpuBecTr npumMepsl.

Jlate onpeneseHne BOJOPOAHOM cBsi3u. [IpuBecTu npumepsl.

©oNe R wNRE

JlaTh omnpezesieHre MeTaJuIn4eckoi cBs3u. [IpuBectu nmpumepsl.

[ERY
o

. Jdate onpenenenue 6 u m cBsA3u. [IpuBenuTe npumepsl.

[
[

. Uro Takoe BasieHTHOCTb? [IprMepsl 371eMEHTOB € IOCTOSIHHOW BaJIEHTHOCTBIO.

=
N

. Ctpoenue Tabnuipl Menzeneesa.

. CtpoeHnue snpa.

. CTtpoeHue 31eKTPOHHOM 000JI0YKH aToMa.

. Okxcunpl. Knaccugukanus 1 HOMEHK/IaTypa OKCHJIOB.

. 'mapoxcunel. Knaccudukanus 1 HOMEHKIATypa I'MIPOKCHIOB.

el e
~N o oA~ W

. Comu. Knaccudukanus 1 HOMEHKIIATypa CoJei.

=
[00]

. Kucnoter. Kitaccudukanus 1 HOMEHKIIaTypa KHCIIOT.

=
©

. Kimaccudukanus XuMA4eCKUX peaKiui.

N
o

. OBparumbie 1 HEOOPATUMBIE XUMHUECKUE PEAKIINH.

N
[y

. CKOpOCTb XMMHUECKOHN pEAKINH.
. Xumuueckoe pasHosecue. [Ipunnun Jle Ilarense.

N
N

Heopra}mqeucaﬂ XUMMUA:

I"anorensl: ciocoObl MOMYYEHUs, XHMUUECKUE CBOICTBA, IPUMEHEHUE.

Kucnopona: crioco0s! noinydeHus, XMMHUUECKHE CBOMCTBA, TPUMEHEHHE.

Bognopona u ero coequHeHus: ciocoObl MOTY4YEHUs, XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
Cepa u ee coeTMHEHMS: CIOCOOBI OTYUYEHUs, XUMUUECKHE CBOMCTBA, IPUMEHEHHE.
VYrnepoa 1 ero COeAMHEHUsI: CIIOoCOObI MOJIy4YEHUs, XUMUYECKHE CBONCTBA, IPUMEHEHHUE.
A30T U ero cCoeAMHEHU: CIOCOObI MOTyYeHUs, XUMUUECKUE CBOICTBA, MPUMEHEHHE.
[Ilenounble MeTaIBL: CIOCOOBI MOTYYEHHUs, XUMHUUECKUE CBOMCTBA, IPUMEHEHHE.
[IlenoyHo3eMeNnbHbIE ~ METAJUIBL:  CIOCOOBI  IMOJYYEHHs, XUMHMYECKHE CBOMCTBA,

NGO~ WDdRE

MIPUMEHEHHE.

9. AMIOMUHMA M €ro COEIMHEHHUS: CHOCOOBl TMOJYYEHHs, XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE.

10. XKene3o u ero coeJMHEHUs: CIIOCOOBI MOTY4YEHUs, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

Il cemecTp Opranuyeckass Xumms:

1. Ankasbl: cnocoObl TOJy4eHHUS, HOMEHKJIATypa, HW30Mepusi, XMMHUYECKHE CBOMCTBa,
MIPUMEHEHHE.
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2. AJKeHbBI: crocoObl TOJYYeHUs, HOMEHKJIATypa, HM30Mepus, XMMHUYECKHE CBOMCTBA,

IIPUMEHEHHE.

3. AJKHHBI: CIIOCOOBI IIOJIY4YCHHsA, HOMCHKJIaTypa, HU30MCpUA, XUMUUYCCKHUE CBOﬁCTBa,
IIPUMCHCHHUCE.

4. OpnHOATOMHBIE CIUPTHI: CHOCOOBI MOJTYYEHMS, HOMEHKIIATypa, U30MEpUsl, XUMUYECKUE

CBOﬁCTBa, IIPUMEHCHUC.

5. Aunpaerujpl U KETOHBI: CIIOCOOBI MOJIyYE€HHUsl, HOMEHKJIATypa, U30MEpHs, XUMHUYECKHE

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBbBIE KHCIOTBI: CIIOCOOBI MOJyYEHHs,, HOMEHKJIATypa, U30Mepus, XUMHUYECKHUE

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(UPHI:

CIIOCOOBI

MIPUMEHEHHE.
8. Kupsl, mpumMeHeHuHe.

9. Vruesonsl.

Knaccudukanms

IMOJTy4CHU,

YIJIEBOJIOB.

XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC.

HOMEHKJIATypa,

Croco0sI

MOJTYyYEHUS

10. AMMHOKHCIIOTBI: CIIOCOOBI ITOJTyYEHHsI, HA3BaHHsI, XUMHUYECKHE CBOMCTBA.
11. benku. X posib B )KU3HU KHUBOTO.

5.1. Onucanue MIKAJ OLeHUBAHUSA

XHUMHNYCCKUC CBOﬁCTBa,

MOHOCAXapu/I0B,

NupukaTopsl | Heyl10BJIeTBOPH | YAOBJIETBOPUTEJb
XOpo1Io OTJIMYHO
KOMIIeTeHIMHU TeJbHO HO
YpoBeHb 3HAHUU
YpoBeHb
. B o0BeMme, .
YpoBeHb 3HaHUU 3HAaHUU B
MuHUMaNbHO COOTBETCTBYIOLLIE
HIDKE . 00BeME,
JIOTTYCTUMBIN M MporpaMme
IHosHoTa MUHHUMAaJIBHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHHUU. | TOATOTOBKH.
3HAHUH TpeOOBaHUH. eM
JHonymeno wmHoro | [lomymeHo
Nmenn MECTO MporpaMme
HErpyOBIX OMMOKHU. | HECKOJIBKO
rpyOble OLITNOKH. MIOJITOTOBKH,
HerpyobIX
6e3 ommnooK.
(911150
IIponemoncrpupo | IlponemoncTpu
BaHbI BCE | pOBaHBI BCE
[IponeMoHCTPHPOB | OCHOBHBIE OCHOBHBIE
IIpu  pemenun
aHbI OCHOBHBIE | yMeHUs. PemieHsl | ymMeHus,
CTaH/IApPTHBIX
ymeHusi.  Pemiensl | Bce OCHOBHBIE | PEIICHBI BCE
3ajau HE
TUIIOBBIE 3aJa4d C | 3aJa4u C | OCHOBHBIE
Hamnume IIPOIEMOHCTPUPO
. HErpyobIMU HErpyObIMU 3a/1aun c
YMeHU i BaHbl OCHOBHBIE
OLIMOKaMH. OITMOKAMH. OTIENbHBIMU
YMEHHUS.
BrinonseHsl BCE | BhIMosMHEHBI BCE | HECYIIECTBEHH
Nmenn MECTO
3aJaHus, HO HE B | 3aJaHMUA, B | bIM
rpyOble OLTMOKH.
MIOJTHOM O00beMe. MOJIHOM 00beMe, | HeJIoUeTaMH,
HO HEKOTOpBIE C | BBIIIOJHEHBI BCE
He04eTaMH. 3aJJaHUs B
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ITIOJIHOM

obbeme.
CdhopmupoBaHHO
CTh KOMIIETCHIIUU
CdopmupoBanHOCT
B nenom | ChopmupoBanH
b KOMIETEHIIUU
COOTBETCTBYET OCTb
COOTBETCTBYET
Komnerennust B TpeOOBaHUSAM, HO | KOMIICTCHIIUH
. MUHUMAaJIbHBIM
MOJIHOM Mepe He €CTh  HEJIOYETHl. | MOJHOCTHIO
TpeOOBaAHUSIM.
chopmupoBaHa. Nmerommxcs COOTBETCTBYET
Nwmeronmuxcs . .
Nmeromuxcst . . | 3HAHM, yMeHHH, | TpeOOBaHUSIM.
. . | 3HAHWMH,  YMCHHIA,
3HAaHUU, YMEHHH, HABBIKOB u | Nmerormmxcs
HaBBIKOB B IEJIOM .
XapakTepucTH | HaBBIKOB MOTHUBAITUU B | 3HAHUH,
JOCTaTOYHO TUISt .
Ka copMu- | HETOCTATOYHO 1EeJIOM YMCHUH,
pereHus
POBAHHOCTH TUIst peleHHs JOCTAaTOYHO JUIS | HABBIKOB u
MIPAKTHYCCKHIX
KOMIIETEHIIMH | IPAKTHYECKUX pereHus MOTUBAllM B
(mpodeccroHaIbHBI .
(mpocteccronaib MIPAKTHYCCKHUX MOJIHOM ~ Mepe
X) 3aj7ad4, HO
HBIX) 3ajad. 5 (mpoeccuonanb | JOCTATOYHO JUIS
Tpebyercs
TpeOyercs peby HBIX) 3a7a4, HO | pEeIICHUs
JOTIOJTHUTEITHHAS
IIOBTOPHOE Tpebyercs CJIOKHBIX
MPaKTHKA 1o
o0OyuyeHue JOTIOJTHUTETIbHAS | TIPAKTUICCKUX
OOJIBIIMHCTBY
NpaKTHUKa no | (mpodeccronan
MIPAKTUYECKHUX
HEKOTOPBIM BHBIX) 3a7a4.
3aau.
npodeccuoHaIbH
BIM 3aJla4aM.
Yposennb
chopmu- . . .
(bop Huskuit Hwuxe cpennero Cpennnii Bricokuii
POBAHHOCTH
KOMIIeTeH Uit
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