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1.HOACHUTEJIBbHASA 3AIIMCKA

1.1. ObaacTh NpUMEHEHHUsI IPOrPAMMbI

Pabouas nmporpamma yueOHOTO IIpeaMeTa « XuMUsh TpeAHa3HaueHa ISl TIOATOTOBKH
KBaJTM(PHUUHMPOBaHHBIX pabouux a23.01.17 Macrtep no peMoHTYy

1 00CITy)KMBaHUIO  aBTOMOOMIIEH

OCHOBY NporpaMMbl COCTaBJISIET COJIEPKAHKUE, COINIACOBAHHOE C TPEOOBaHUSAMH (elepaabHOro
KOMITOHEHTa TOCYAapCTBEHHOTO CTaHIapTa CPEAHEro 00Iero oopa3zoBaHus 6a30BOTO yPOBHSL.

OT100p conepkaHus MPOBOAMIICS Ha OCHOBE CIIEIYIOIUX BEAYIIUX UICH:

— MarepuaibHOE €JMHCTBO BEUIECTB MPUPOIBI U UX TEHETUYECKas CBSI3b;

— TIPUYMHHO-CIICACTBEHHBIE CBS3M MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH U
IIPUMEHEHHUEM BEILECTB;

— TI03HABAEMOCTh MUPA U 3aKOHOMEPHOCTEH XMMHYECKUX TPOIIECCOB;

— OOBACHAIONIAE W TPOTHO3MPYIOWIAs  POJb  TEOPETHYECKHX  3HAHMHA IS
(aKTOJIOrHUECKOT0 MaTepHuaa;

— KOHKPETHOE XMMHYECKOE COCIMHEHHE MPEACTaBIsIET COO0il 3BEHO B HEMPEPHIBHOM
LEeNH TPeBpaIleHUIl BEIECTB, OHO Yy4YacTBYeT B KPYroBOpOTE€ XMMHUYECKHMX BEIIECTB M B
XHUMHYECKOU 3BOJIIOIH;

— 3aKOHBI TNPHPOJBl OOBEKTHBHBI M TIO3HABAEMBI; 3HAHUE 3aKOHOB XHUMHU JaeT
BO3MOYKHOCTh YIIPABIISITh TPEBPAIICHUSIMA BEIIECTB, HAXOJWUTh HSKOJOTHYECKH Oe30IMacHbIe
CIOCOOBI TIPOM3BOJICTBA BEIIECTB W MATEpPHajOB M OXPaHBl OKpPYKaloUIeH Cpeapl OT
XMUMUYECKOT0 3arpsi3HEHMS;

— HayKa M IPaKTHKAa B3aMMOCBS3aHbl: TpPeOOBaHMs MPAKTUKU — JBHXKYyIIas CHIa
Pa3BUTHS HAYKH, YCIIEXU MPAKTUKN 00YCIOBJICHBI JOCTH)KEHUSIMH HAYKH;

— pa3BHUTHE XMMUYECKON HAYKH M XUMU3AIHs HAPOTHOTO XO35HCTBa CIyKaT HHTEpecam
YyejroBeKa M oOmiectBa B LEJIOM, HUMEIOT T'yMaHUCTHYECKUH XapakTep U IpPU3BaHbI
CIOCOOCTBOBATh PEIICHUIO INT00aIBHBIX MPOOJIEM YeIOBEUECTBA.

— Ilpu CTpYKTYpHUpOBaHUM COAEPIKaHUS YU4EOHOTO MpeMeTa YUUThIBaIach OObEKTUBHAS
pearbHOCTh — HEOOJBIION 00BEM YacoB, OTHYLIEHHBIX HAa WM3y4YEHHE XUMHM, U CTpEMJICHHE
MaKCHUMaJIbHO COOTBETCTBOBATh HJESIM pa3BUBAlOIIEro oOydeHus. [loaTomy Teopermueckue
BOTIPOCHI MaKCUMAJIBHO CMEIIEHBI K Haualy M3Y4YeHHUs MpPEAMEeTa, C TeM, YTOOBI MOCIE Ty O
(bakTHuecKuil MaTepran paccMaTpUBAJICS HA OCHOBE U3YUYEHHBIX TEOPUH.

— Peanuzanmst JeIyKTHBHOTO IMOAXOJa K W3YYEHUIO XHMHH CHOCOOCTBYET pa3BUTHIO
TaKUX JIOTMYECKUX ONepaliii MBIIICHHS, KaK aHalIu3 U CUHTe3, 0000IIeHne U KOHKpeTH3allUs,
CpaBHEHHE U aHAJOTUs, CUCTEMaTH3alus U KJIacCUPUKaLUA U JIp.

— B mporpamme  TeopeTHdyecKHe ~ CBEIEHHUS  JOMOJHSIOTCS  JEMOHCTpAlMsSIMHU,
71a00paTOPHBIMM ONBITAMU M MIPAKTUYECKUMHU PabOTaMH.

[Ipu m3ydyeHUM XUMHUH 3HAYUTEITHHOE MECTO OTBOJUTCS XUMHYECKOMY SKCIIEPUMEHTY.
OH OTKpbIBaeT BO3MOXHOCTh (OPMHUPOBaTH y OOyYaroIMXcs CHEelMalIbHbIE IpEeIMETHbIE
yMeHHUs1 paboTaTh C BEIIECTBAMH, BBIMOJHATH POCThIE XUMHUYECKUE OTIBITHI, YIUT 0€30ITaCHOMY
Y 3KOJIOTHYECKH TPAMOTHOMY OOpallleHUIO ¢ BELECTBAMHU, MaTepralaMi U MIPOLECCaMU B OBITY
Y Ha IPOM3BO/JICTBE.

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType OCHOBHOH NMpodecCHOHAJIbHONH NMPOrpaMMBbI:
O6meo6pa3zoBaTeIbHBIN MPEeaMET « XUMUSD» SBISETCS 00s13aTEILHON YaCcThIO
00111e00pa30BaTeIbHOrO UKIa 00pa30BaTeIbHONM porpamMmMsl B cooTBeTcTBUU ¢ PI'OC

CIIO mo cnemmanpHOCTH «TeXHHWYECKOe OOCTYy)KMBaHWE M DPEMOHT JBUTATENEW, CHUCTEM U
arperaToB aBTOMOOMIIEI.

O01eoOpa3oBaTeNbHBIN peAMET «XHUMHUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
00111e00pa30BaTEILHOM UK€ Y4EeOHOTO IIaHa OCHOBHOM MpoeccuoHalbHON
00pa3zoBaTeNbHON MPOTPAMMBI YKPYITHEHHBIX TPYIIIT CIIEIIHATHLHOCTEH. .

Llesn u 3aga4m yuyeGHOTro npeaMeTa — Tpe0OBaHNUSA K pPe3yJIbTATAM OCBOEHUS MpeiMeTa



[IporpamMmma opreHTHpPOBAaHA HA JOCTHKEHHE CIETYIOIINX LIeTeH:

-OCBOCHHE 3HAHUN O XMMHUYECKOW COCTABIISIIOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
BaXKHEUIINX XUMUIECKHUX MOHATHAX, 3aKOHAX U TCOPUAX;

-bOpMHpOBaHHE Yy CTYJEHTOB XHMHYECKOW COCTaBIAIONICH €CTeCTBEHHO-HAYYHOU
KapTuHbl MHPA KaK OCHOBBI HNPUHATHUA peH_IeHI/Iﬁ B JKHM3HCHHBIX W TIPOHU3BOJACTBCHHBIX
CUTYalUsiX, OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM cpeie.

3apaum npeamera:

1) chopMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX

MPOLIECCOB M SIBJICHUI B OKPY)KAIOIIEH cpelie, eNOCTHON HayYHOW KapTHHBI MUpA,
B3aUMOCBSI3U U B3aMO3aBHCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTBH YMEHHUS TIPOBOJIUTH PACUETHI 10 XUMUYECKUM (HOPMYyIIaM B ypaBHEHHSIM
XMMHUUYECKHUX PEaKIni, INIAHUPOBATh U MHTEPIPETUPOBATH PE3yIbTaThl XUMHUYECKHUX
IKCIIEPUMEHTOB,

3) cpopMupOBATH HABBIKK POBEACHUS XMMUYECKUX IKCIIEPUMEHTATBHBIX
HCCIIEIOBAaHUI C COOIIIOICHNEeM MpaBMIl 0€30MacHOT0 00pPAIIEHNs ¢ BeNeCTBAMHU
1a00paTOPHBIM 000y I0BaHUEM;

4) pa3BUTH YMCHHUS aHAIN3UPOBATh, OIICHUBATh, IPOBEPATH HA JOCTOBEPHOCTH U
00001maTh MHHOPMAIHIO XUMHYECKOTO XapaKTepa U3 pa3IndHbIX HCTOYHUKOB,;

5) cpopMupoBaTH YMEHUS TPOTHO3UPOBATH OCIIEACTBHSI CBOCH NIESTEIBHOCTH U
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) copMupOBATH MIOHUMAHNE 3HAYUMOCTH JJOCTHKECHUI XMMUYECKON HAYKH U

TEXHOJIOTHH JIJIsl Pa3BUTHSI COLIMATILHON M MPOM3BOICTBEHHOU cep

1.4. O0bem y4eOHOro npeaMeTa u BUAbI Y4eOHOI padoThI

Bupj yueOHoii padoThI Kosmm4ectBo yacos
VYueOHas Harpy3Ka 68
O0s3aTenbHas ayIuTopHas ydeOHasi Harpy3ka 68
1 n/r 20/t
18 50
1. OcHoBHOe coep:kaHue: 68
B TOM 4HCJIE!
TeopeTH4YecKoe 00yueHue 45
NpaKTHYeCKHe 3aHATHS 23
2. B tom umcie nmpodeccHoHaIbHO-OPHEHTHPOBAHHOE 33(49%)
COACPIKAHUC
B TOM 4HCJIE!
TeopeTH4YeCKOe 00yueHue 20
NpaKTHYeCKHe 3aHATHS 13
CamocTrosiTesibHast padoTa -
IIpomexyrounas arrectanus (AuddepeHuMpoBaHHbII 2
3a4er)




2. IINTAHUPYEMBIE PE3VYJIBTATBI ObYYEHUASA

2.1.11nannpyembie

pe3yabTaThl
cootBercTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

0CBOCHUA

001meo0pa3oBaTeIbHOM  IUCHUNIHHBI

HanmenoBanuen KOZ [Inarupyemblie pe3yabTaThl

KOMITETEHITUH Ob6mue IIpenmerHbIe

OK 01. Bribupats | B yacTi Tpya10BOTro BOCIUTAHMS - BJIaJE€Th CUCTEMOM XUMHUECKUX 3HAHUH,

CIOCO6HI pemreHns 3ajgad | - FOTOBHOCTB K TPYAY, OCO3HAHHE KOTOpasi BKIIFOYAeT: OCHOBOIIOJIATAOIITHE

NpoheccHoHaTbHO LIEHHOCTH MaCTepCTBa,UT]C)YZ[OJI}O6I/IC; - | moHATHSA (XUMHYECKUH JIEMEHT, aTOM,

eATENBHOCTH TOTOBHOCTP K aKTUBHOH JIEATEIFHOCTH | 3IIEKTPOHHAS 000J0YKa aToMa, s-, p-, d-
TEXHOJIOTHYECKON M COIHATbHOM JIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,

MIPUMEHHUTEIHHO K

Pa3JIMYHBIM KOHTCKCTaAM

HaIpaBJIeHHOCTH, CIOCOOHOCTh
WHUIMAPOBATh, TUIAHUPOBATH U
CaMOCTOATEIbHO BBINIOJIHATh TAKYIO
ACATCIIBHOCTD, - UHTEPEC K
pa3nuIHBIM chepam

PO eCCHOHATIFHOM IS TETFHOCTH,
Osgiiaienne yHUBepCaJbHbIMH
Y4eOHBIMH MO3HABATEJILHBIMH

el CTBUSIMU:

a) 6a3oBble JJorMyYecKHe JeicTBUS: -
CaMOCTOSTENLHO (POPMYIINPOBATH U
aKTyaJIM3UpOBATH MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; -
yCTaHaBIMBATh CYIIECTBEHHBIH
TIPU3HAK WIH OCHOBAHUS JIJIS
CpaBHEHWSI, KIaCCUPUKAIIA U
00001IeHNS; - OTIPENEeNSTh LEIH
JESITeIBHOCTH, 33/1aBaTh MapaMeTpPhl U
KPUTEPUU UX TOCTHUIKEHUS; -
BBIABJIATH 3aKOHOMCPHOCTH U
MIPOTHBOPEYHS B PaCCMaTPHUBAEMBIX
SBJICHUSX; - BHOCUTH KOPPEKTHBEI B
NeSITeTbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISAM,
OLICHUBATh PUCKH IOCIIEACTBUH
JeATeNIbHOCTH; - pPa3BUBATh
KPE€AaTUBHOC MBIIIIJICHUE ITPU PEHICHUN
JKU3HCHHBIX TPOOIIEM

0) 6azoBbIe

HCcJIeI0BaTe/IbCKHe eiicTBHUS:

- BIIAJICTh HABBIKAMH y4eOHO-
HCCIEI0BATENBCKON U IPOEKTHOM
JeATeIbHOCTH, HaBBIKaMU
paspereHus mpooiem;

-BBISABJIATH NPUYIUMHHO-CJIICICTBCHHBIC
CBSI3M U aKTyaJIn3UpOBaTh 3a]auy,
BBIIBUTATh THIIOTE3Y €€ PEIICHNS,
HAXOJWUTh APTyMEHTHI JJIS
JIOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/aBaTh MapaMeTPhl U KPUTCPUHI
peleHus; - aHATM3UPOBaTh
TIOJTy4YEHHBIE B XOJI€ PEIICHHS 3a/1a41
pe3yJbTaThl, KPUTUYECKU OLICHUBATh
HX JOCTOBECPHOCTH, IPOrHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBUSX; -
YMETh TIEPEHOCHUTD 3HAHH B
ITO3HABATENBHYIO H MPAKTHICCKYIO
001aCTH KU3HENEATEIBHOCTH; - YMETh
HWHTErPUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH; - BBIIBUTATH
HOBBIC UJICH, IIpCjIaraTtb

MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIICHb
OKHCJICHHS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00BeM,
YTIIEPOIHBIH CKeseT, GyHKIMOHAIbHAS
rpyIna, paguKa, U30MEpHUs, H30MEPHI,
TOMOJIOTHYECKHH Psiji, TOMOJIOTH,
YTIIEBOJOPOIBI, KUCIOPOI-
a30TCOMEpIKaILUE COEIUHEHHUS,
OMONIOTMYECKN aKTUBHBIC BEIIECTBA
(yryieBOoIbl, )KUPBI, OCIIKK ), MOHOMED,
MOJIMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEANHEHUS,
KPHUCTAITNUECKas PEIIeTKa, TUIIBI
XUMHYECKHX PEaKIUH (OKUCIUTEIHHO-
BOCCTaHOBUTEIBHBIC, 9K30- U
9HJIOTEPMHUYECKUE, PEAKIIM HOHHOTO
o0OMeHa), pacTBOP, 3JICKTPOJIUTEI,
HEBJICKTPOIIUTHI, JEKTPOTUTHIECKAS
JUCCOITHALINS, OKUCIIUTEITb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKOH
peakuy, XUMUIECKOE PaBHOBECHUE),
TEOPHH W 3aKOHBI (TEOPUS] XUMUYECKOTO
CTPOCHHMS OPTraHNYECKHX BemecTs A.M.
BytnepoBa, Teopusi SIEKTPOITUTHIECKON
JIICCOLIMALINH, TIEPHOIMUECKUN 3aKOH
J.W. MeHnzeneesa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH SI3BIK XUMUH,
(haxTONIOTHUECKHE CBEACHHS O CBOICTBAX,
COCTaBe, ITOJY4YEHUH 1 O€30I1aCHOM
WCTIONIb30BAaHUN BaYKHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB B OBITY M MPAKTHYECKOH
JIESITETIbHOCTH YEJIOBEKa; - YMETh
UCIIOIb30BaTh HANMEHOBAHUS
XUMHYECKUX COCAMHEHUI
MEKAYHAPOIHOTO COI03a TEOPETHIECKON
Y MIPUKJIaJHOM XUMHUH Y TPUBHAJIbHBIE
Ha3BaHUS Ba)KHEHIINX BEIIECTB,
COCTaBJIATH POPMYJIbI HEOPTAaHUYECKHX U
OpPTraHUYECKUX BELIECTB, ypPaBHEHHMS
XUMHUYECKHUX PEaKIHii; - yMETh
OIIPEIETATh BUbl XUMUYECKUX CBS3EH
(xoBasleHTHasI, HOHHAS, METAIIIMYECKa,
BOJIOPO/IHAST), THUIIBI KPHUCTAJUTHMYECKHX
PELIETOK BEIIECTB; KIACCH(UINPOBATH
XMMHYECKHE PEaKyy; 3HaTh 00IIHe
HaY4YHBIX IPUHIUIIAX XUMHYECKOTO
MPOU3BOJICTBA (HA ITpUMepe MPOU3BOICTBA
CEpHOW KHCIIOTHI, aMMHAaKa, METaHOJIa,
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HaumenoBanueun KOJ
KOMIICTCHIINH

HHaHI/IpyeMLIe PE3yJIbTaThl

Oo6mme

IIpenmetHbie

OpUTHHAIIEHBIE TIOAXO/IBI ¥ PEIICHIIS; -
CIIOCOOHOCTH MX UCIIOIL30BAHUS B
MO3HaBaTEJILHOM M COIMAIBLHOMN
MIPAKTHKE

nepepaboTKu HeTH); - YMETh IPOBOTUTH
pacdeTsl 10 XMMUYECKUM (QOpMysIaM U
YPaBHEHUSIM XUMHYECKUX PEaKIuii ¢
HCIIOJIb30BAHUECM (1)1/131/1qu1<14>< BCJIIMYUH
(maccsl, 00beMa ra3oB, KOJIUYECTBA
BEIIECTBA). COCTABIATH yPABHECHUS
XUMHWYECCKUX peaKHI/II‘/’I: OKHCJINTCIIBHO-
BOCCTAQHOBHTENBHBIX PEaKIMi; peaKuuii
MOHHOTO 00OMEHa; peakuid THApONIn3a.

OK 02. Vcrnonb30Bath
COBpPEMCHHBIC CPEJICTBA
[TOKMCKA, aHaJIN3a U
HHTEPIPETALINN
nHdpopManum u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH ISt
BBITIOJTHEHHS 32134
npodeccHoHaNbHON
JIEATENBHOCTH

B 06s1acTH HEHHOCTH HAYYHOI0
MO3HAHMS:

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
00IIeCTBEHHON TIPAKTHKH,
OCHOBAHHOTO HA JTHAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJHMKYJIBTYPHOM MHUDE; -
COBEPIICHCTBOBAHUE S3BIKOBOH 1
YUTATEJIbCKON KYJIBTYpPbI KaK
CpeACTBa B3aUMOJICICTBUSA MEXKY
JIFOABMH ¥ TTO3HAHUS MHPA,; -
OCO3HAaHHE LICHHOCTU Hay4YHOH
JeSITeTbHOCTH, TOTOBHOCTD
OCYILECTBISTH MMPOSKTHYIO U
HCCIIeI0BATEIbCKYIO eI TEIbHOCTh
WHAWBHIYAITBHO U B TPYIIIIC;
OBgJjiaieHNe yHUBEPCATbHBIMH
y4eOHBIMM NMO3HABATEJbHBIMH
nelcTBUSIMHU:

a) pa6ora c uHopmaueii: -
BIIAJICTh HABBIKAMH MOy ICHUS
“H(POPMALINN 13 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh IOUCK, aHAJIN3,
CUCTEMATU3ALMIO U UHTCPIPETALIUIO
uH(popManuK; - yMeTh INIAHUPOBATh U
BBITIOJTHATh XUMHYECKIH
JKCIIEPUMEHT (TIPEeBPAIICHIS
OpPTraHUYECKUX BEIIECTB IPU
HATPEBaHUU, ITOJTyYCHIE YTHIICHA 1
H3y4YEHHUE €ro CBOWCTB, KaUeCTBEHHbIE
PeaKIy Ha ajbJICTHIIBI, Kpaxmal,
YKCYCHYIO KUCIIOTY; IeHAaTypauus
6eJ'IKOB IIpyu Harp€BaHuu, IBETHLIC
peaxknuy OeIKOB; MIPOBOIUTH PEAKIIHN
HOHHOTO 00OMEHa, OTIPENIeNIATE CPeLy
BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peaxmyu Ha cynbhaT-, KapOOHAT- U
XJIOPH/I-aHHOHBI, HA KATHOH aMMOHWUSI;
pemars 3KCHeprUMEHTAIBHBIE 3a1aYH
o TeMaM "Metael" 1
"Hemetannsl") B COOTBETCTBHHU C
TIpaBUJIAMH TEXHHKH 0€30MacHOCTH;
MIPEICTABIATH PE3YIbTATHI
XUMHYECKOTO 3KCIIEPUMEHTA B (hopMe
3alKiCH YPaBHEHUH peakuil U
(hopMyITUPOBATH BBIBOJIBL; - YMETh
AQHAIM3MPOBATH XUMUYECKYIO
uH(popMaluio, NoNyyaeMyo U3
Pa3HBIX HCTOYHHUKOB (CPENICTB
MaccoBOM MH(MOPMAIIHMH, CETh

YMETb IUIAHUPOBATh U BHITIOJIHATH
XUMHYECKHH 3KCIIEpPUMEHT (TIpeBpaIeHus
OpPraHn4eCKUX BCIIECTB ITPU HArpE€BaHUU,
MOJTy4eHHE STHIICHA U U3yUYCHHUE €T
CBOMCTB, KAYECTBEHHBIC PEAKIIUH HA
aNbACTH/IbI, KPAXMaJl, YKCYCHYIO KHCIIOTY;
JIeHATypalys OEIKOB [P HAPEBAHUH,
[[BETHBIE PEAKIIUK OCJIIKOB; MPOBOIUTH
peakuuy HOHHOTO 0OMEeHa, OIIPEAENIATh
cpeay BOJIHBIX paCTBOPOB, KAYECTBEHHBIE
peakuuu Ha cynbdar-, kKapOoHaT- 1
XJIOpUAaHUOHBbI, HA KATUOH aMMOHMUA;
peliath KCIePUMEHTAIIbHBIC 331a4H 110
teMaM "Metamiel" 1 "Hemeramsr") B
COOTBETCTBHH C [PABUIIAMU TEXHUKHU
0e30MacHOCTH TIPU OOpaIICHUH ¢
BEILECTBAMH U J1a00PaTOPHBIM
000py10BaHUEM; TIPEJICTABIATh
PE3YIbTAaThl XUMHUYECKOI'O OKCIICPUMEHTA
B (hopMe 3arucy ypaBHEeHUi
COOTBETCTBYIOIINX PEAKIH 1
(hopMyITUPOBATh BBIBOJIBI HA OCHOBE ATHX
PE3yJIbTATOB; - YMETh aHAJIU3UPOBATH
XUMHUYECKYIO HH(POPMAIHIO, TTOTyIaeMYI0
U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi nHdopmanuu, cetb VIHTEpHET 1
JIpyTHeE); - BIaJIeTh OCHOBHBIMUA METOJIaMHU
Hay4YHOI'O MO3HaHuA BEIICCTB U
XUMUYECKUX SBICHUH (HAOIII0IeHUE,
U3MEpeHHUE, IKCIIEPUMEHT,
MOJICTIMPOBAHUE); - YMETh IPOBOIUTH
pacyeTsl Mo XUMUUYECKUM (OpMyIIaM u
YPaBHEHUSIM XUMHYECKUX peaKiui ¢
UCTIONIb30BaHUEM (PU3NYECKUX BEITHYHH,
XapaKTepU3YOIIHUX BEIIECTBA C
KOJIMUECTBEHHOW CTOPOHBI: MaCCHhI,
00BpeMa (HOpMalbHBIC YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIOIb30BaTh
CHCTEMHbBIE XUMUYECKUE 3HAHUS IS
MPUHSTHUS PEHICHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsX, CBI3aHHBIX C
BEILECTBAMH M UX PUMEHEHUEM; - YMETh
CaMOCTOSTENLHO [UIAHUPOBATh U
MMpOBOAUTH XUMHYECKUI OKCIICPUMEHT
(mony4yeHue u u3yueHne CBOUCTB
HEOPraHUYECKHUX U OPraHUuECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIIUH
YIJIEBOJIOPO/IOB PA3IHYHBIX KIIACCOB U
KHCIJIOPOCOIEPIKAIINX OPraHUIECKUX
BEILIECTB, PEIICHNE HKCIIEPUMEHTAIIBHBIX
3a]a4 10 Pacro3HaBaHUIO
HCOPraHUYCCKUX U OPraHnvCCKux
BEIIECTB) C COOIIOACHUEM MTPABHII
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WHTepHeT U Opyrue); - BIaaeTh
OCHOBHBIMH METOJIaMU HAyYHOT'O
TIO3HAHMS BEIIECTB M - CO3/1aBaTh
TEKCTHI B Pa3IM4HBIX (hopMaTax ¢
y4eTOM Ha3Ha4yeHHs MH(popManuu u
LIeTIeBOH ay JUTOPUH, BEIOHpast
ONITUMAIILHYIO (POPMY TpEJICTABICHHS
Y BHU3yaJIM3alliH; - OLICHUBATh
JOCTOBEPHOCTb, JISTHTUMHOCTh
HH(OpPMAINH, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPAJIbHO-3THYECKUM
HOpMaM; - UCII0JIb30BaTh CPEACTBA
WH()OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELICHNH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3alOHHBIX 3a]1a4; - BIAJICTh
HABBIKAMH PAclO3HABAHMUS U 3aLIUTHI
nHpopMannu, HHGOPMAITHOHHOH
0€30MacCHOCTH JTUYHOCTH,

0e301acHOTO 0OpaIIeH s ¢ BEIIECTBAMA 1
71a00paTOpPHEIM 000pYyI0BAaHHEM,
(hopMyITHPOBATE IIETH UCCIICAOBAHIIS,
MPEIOCTaBISTh B pa3iniHON popme
Pe3yIbTAThI IKCIICPUMCHTA,
AQHATM3UPOBATH U OICHUBATH MX
JIOCTOBEPHOCTB; - YMETh OCYILIECTBISATh
IeJICHANTPABIICHHBIN TOMCK XUMHIECKOH
WHPOPMALINH B PA3INIHBIX HCTOUHUKAX,
KPUTHYCCKH aHATU3UPOBATh XUMUICCKYIO
HHPOPMALINIO, TepepadaThIBaTh €¢ 1
HCTIOJIb30BaTh B COOTBETCTBUH C
MOCTAaBJICHHON Y4eOHOM 3a1a4eii; -
BJAJIETh CUCTEMOM 3HAHUH O METOIaX
Hay4YHOI'0 MO3HaHUA SIBIICHUU TpUupoabl,
HCTIONIB3YEMBIX B €CTECTBECHHBIX HayKaX U
YMEHUSMH IPAMEHATH 3TH 3HAHUS TIPH
JKCIICPUMCHTAITBHOM HCCIICIOBAHUH
BEIIECTB U U OOBSICHEHHSI XUMIYCCKIX
SIBJICHUH, UMEIOILIUX MECTO B IPUPOAE U
MPAaKTUICCKOM JSSITEIPHOCTH YETI0BCKa

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJUICKTHUBE U
KOMaH ie

- TOTOBHOCTPH K CAaMOPAa3BHUTHIO,
CaMOCTOSITETEHOCTH U
CaMOOTIpeIeICHUIO-OBIaICHIE
HABBIKAMHU y4eOHO-
HCCIeI0BATENIbCKON, MPOEKTHON U
COLIMAIBHOM AESATEeIbHOCTH;
OByajieHne YHHBEPCATbHBIMH
KOMMYHHKATHBHBIMH JefCTBUSIMH:
0) coBMecTHasl 1eATeIbHOCTh:

- IOHUMATh U UCIIONIE30BATh
MIpEeUMyIIecTBa KOMaHIHOMN 1
WHMBUYaTBHON PabOTHI; -
MPUHUMATD L€ COBMECTHOU
JIeSITEIbHOCTH, OPTaHU30BBIBATh U
KOOPJMHHUPOBATH IEHCTBUS TIO ee
JOCTIDKEHHIO: COCTABIISITD TUIAH
JIEUCTBUI, pacrpenessiTh PO C
Y9eTOM MHEHUH YYaCTHHKOB
00CyX/IaTh pe3yIbTaThl COBMECTHON
paboThI; - KOOPIUHUPOBATH U
BEITIOJTHATE PA0OTY B YCIOBUSX
pEaNBHOTO, BUPTYaJLHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBUS;
- OCYIIECTBIIATH TIO3UTHBHOE
CTpaTerudecKoe MOBECHNE B
Pa3IHYHBIX CUTYAIHSX, IPOSBISTH
TBOPYECTBO U BOOOpakeHHE, OBITH
WHUIMATUBHBIM

OByajeHNe YHHBEPCATbHBIMH
peryJsiTUBHLIMU J1eiiCTBUSAMMU:

B) NPUHSATHE ce0sl U IPYTrUX JIIOIei:
- IPHHAMATh MOTHUBHI U ApTYMEHTHI
JIpYTUX JIOAEH IIPYU aHaIu3e
pe3yIBTaTOB NEATCIBHOCTH -
MIPU3HABATH CBOE IIPABO U MPABO
JPYTUX JFO/ICH Ha OMIHOKH; -
pa3BUBaTh CIIOCOOHOCTH TIOHUMATh
MHD C IIO3ULIHUHN APYTOro 4Y€JIOBEKA,

- YMETb IUIAHUPOBATb U BHIOIHATH
XUMHYECKHH 3KCIIEPUMEHT (TIpEeBpaIeHUs
OPTaHWYECKUX BEIIECTB NP HArPEBaHUH,
MOJyYeHHE STHIIEHA U U3yUYEHHE €T
CBOMCTB, KaUeCTBEHHBIC PEAKLIMH Ha
aJIBAETH/IbI, KPAXMaJl, YKCYCHYIO KHCIIOTY;
JIeHaTypalys OCJIKOB [P HarpeBaHUH,
[[BETHBIC PEAKIIUH OEIIKOB; IPOBOJHUTH
peakuy HOHHOTO 0OMEHa, OIIPEAEIATh
Cpeay BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE
peaknuy Ha cynbgaT-, KapOoHAT- 1
XJIOPUJAHUOHBI, HA KATHOH aMMOHHSI;
pemaTh SKCIepUMEHTANIBHBIE 331241 110
temaMm "Metaiel" u "Hemeramnst") B
COOTBETCTBHH C MPABUJIAMU TEXHUKH
0e301acHOCTH IIPH OOpaIIeHUH ¢
BEILIECTBAMH U 1a00PaTOPHBIM
000pyI0BaHUEM; TIPEJICTABIATh
PE3yNIBTaThl XUMHIECKOTO 3KCIIEPUMEHTA
B (hopMe 3arucy ypaBHEHU
COOTBETCTBYIOIINX PEAKIHH U
(hopMyIIUPOBATh BBIBOJIBI HA OCHOBE ATHX
PE3YJIBTAaTOB; -yMETh CAMOCTOSITEIEHO
IUIAHUPOBATh M IPOBOJUTH XUMHUIECKUI
9KCIIEPUMEHT (MOTy4eHHE U U3YICHHUE
CBOMCTB HEOPTaHMYECKUX U
OPTaHWYECKUX BEIIECTB, KAUECTBEHHbIC
peakuu yriieBOAOPOJOB Pa3INYHBIX
KJIaCCOB M KUCIIOPOACOIEPIKAIINX
OpPraHUYECKUX BELIECTB, PELICHHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4 110
pacro3HaBaHUIO HEOPTAaHUYECKHX 1
OpPTaHMYECKHX BEIIECTB) C COOIIOICHUEM
MpaBmI OE30IIACHOTO OOpaIeHHs C
BEIECTBAMH U JTa0OPaTOPHBIM
obopynoBanueM, GopMyIupoBaTh LEIN
WCCIIE0BaHMUs, IPEAOCTABIISATH B
pa3nu4dHoil popme pe3ysbTaThl
AKCIIEPUMEHTa aHAJIM3UPOBATh U
OLICHUBATh MX JIOCTOBEPHOCTD
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OK 07. CopelicTBOBaTh
COXpaHEHHIO
OKpYJKarolLIeil cpensl,
pecypcocOepeReHuto,
TIPUMEHSTH 3HAHHS 00
N3MEHEHHH KJINMaTa,
MPUHLIUIIBI OEPEKITUBOTO
MIPOM3BO/ICTBA,

3¢ PEKTHBHO NEHCTBOBATH
B YUPE3BBIYANHBIX
CUTYyaLusIxX

B o0J1acTH 3K0JIOTrHYECKOT0
BOCIIMTAHUSA:

- ¢(hOpPMHPOBAHHOCTH IKOJIOTUICCKOI
KyJ'II)TypI)I, IIOHUMAHUEC BJIUSHUS
COIUATbHO-3KOHOMHYECKHX
TPOIIECCOB HA COCTOSIHUE TIPUPOTHOM
¥ COITMANTBHOHN CPENIbl, 0CO3HAHKE
rII00ANBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIeM; -
IJIaHUPOBAHUE U OCYLIECTBIICHUE
JIECTBUI B OKpY’KarollleH cpe/ie Ha
OCHOBE 3HaHUS LieJIed yCTONYUBOIO
Pa3BUTHA YETIOBEUECTBA; AKTHBHOE
HETpUSTHE IEUCTBUHN, MPUHOCAILINX
BpEII OKpY’KaloMIel cpesie; - yMeHHE
MIPOTHO3UPOBATH HEOIATONIPHUATHBIC
3KOJIOTHYECKHUE TIOCIICICTBHSI
MpeANPUHUMAEMbIX JIEHCTBUH,
MPEeIOTBpAIaTh UX; - PACIIUPEHHE
OTBITA JICATECILHOCTH YKOJIOTHYCCKON
HAIPaBJICHHOCTH; - OBJIA/ICHHUE
HaBBIKAMHU y4eOHO-
HCCIEeI0BATENIbCKON, IPOEKTHON U
COIMAILHON NeSITEIbHOCTH,

c(OpMHUPOBATH MIPEACTABIICHUS: O
XUMHYECKON COCTABIISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA,
PO XUMHHU B TIO3HAHUN SIBIICHUM
HIpUPOJIBL, B GOPMUPOBAHUY MBIIUICHUS U
KyJIbTYpBI JITYHOCTH, €€ (PyHKINOHAIBHOH
TPaMOTHOCTH, HEOOXOIUMOM JJIst
peleHys IPaKTUYECKHX 3a1a4 U
9KOJIOT'MYEeCKH 000CHOBAHHOT'O
OTHOLLIEHHS K CBOEMY 3I0POBBIO U
MPUPOIHOIL cpelie; - yMeTh COOII0AaTh
MIPaBUJIa HKOJIOTHUECKH 11€71eC000pa3HOro
MOBEICHNS B OBITY U TPYIOBOH
JIESITEIBHOCTH B LENAX COXPAHEHHS
CBOETO 3JJ0POBbsSl U OKPY KAIOLIEH
MPUPOIHOI CPElbl; yUUTHIBATH OMMACHOCTh
BO3CUCTBUS Ha )KUBbIE OPraHU3MBI
OIpENIENEHHBIX BEIIECTB, TIOHUMAasi CMBICIT
[IOKa3arest IPEAEIbHON JOIyCTUMON
KOHILICHTPAIUH; - YMETh IIPOTHO3UPOBATH,
aHAIIM3UPOBATh U OLEHUBATH C MO3ULIMI
9KOJIOTN4IeCKON 0€30MaCHOCTH
TIOCJIE/ICTBHS OBITOBOM 1
MPOU3BOJICTBEHHON JEATENBHOCTU
4eJIoBeKa, CBSI3aHHOH ¢ IIepepadoTKOM
BEIIECTB; HCIIOIb30BaTh OIYUECHHBIE
SHaHUA U1 IPUHATUA T'PaAMOTHBIX
pelieHuii mpobyieM B CUTYalUsX,
CBSI3aHHBIX C XUMUEH; - yMETh OCO3HABATh
OIMaCHOCTh BO3/JEMCTBHUS HA KHUBBIE
OpraHU3MBI ONIPEJIEIICHHBIX BEIIECTB,
MOHUMas! CMBICH ITOKa3aTeNs MpeaenbHON
JIOITyCTUMOMN KOHLIEHTPAIUHU, U MOSICHATh
Ha PUMEpPax CHOCOObl yMEHBIICHUS U
MPEIOTBPALLEHUSA UX BPEIHOIO
BO3/ICMCTBUSI HA OpPraHU3M YeJIOBEKa




3. COAEPKAHUE YYEBHOI'O IPEAMETA «XUMMSD»

3.1.KosimuecTBO 4aCOB IO pa3jejiaM

HaumenoBaHnue pa3aesa

KoanuecTBo yacos

AyauTOpHBIE IMpaxkTny.
3aHATHSA 3aHATHSA

Pazgen 1. O0mas u HeopraHuveckass XuMus 21 11
(324)
B ToMm uncie npodeccuoHanbHoO- 7 5
OpUEHTHUPOBAHHOE COJIEP KAHHUE!
Pasnen 2. Oprannyeckas xumus (34 4) 22 12
B ToMm uncie nmpodeccrnoHambHO- 13 8
OpPUEHTHUPOBAHHOE COEPIKAHUE:
JAudpepeHupoBaHHBIN 3a4eT 2
Hroro 45 23




3.2. Conepxxanue y4eOHOro npeaMera « XuMHUsDH)

HaumenoBanue Coneprkanue yueOHOro MaTepuaa (OCHOBHOE U MPo(hecCHOHANTbHO-OPUEHTUPOBAHHOE) O6wvem | Dopmup.
pa3esnoB U TeM 4acoB | KOMIIET.
OcCHOBHOe co/iep:KaHue 68
1. OBIAS u HEOPTAHUYECKAS XUMMUSA 32
1.1. OcHoBHble mnoHATUS U | OCHOBHOE COePKAHUE 2 OK 01
3aKOHBI XUMUH Teopernueckoe o0yueHme 1 OK 02
CocraB BemiecTBa. XHUMHYECKHE JJIeMEHTHl. (CrocoOBbl CYIIECTBOBAHUS XUMHUYECKHX OK 04
3JIEMEHTOB: aTOMBI, IIPOCTBIE U CIOKHBIE BellecTBa. AuioTpomnus. BemecTsa nocTosHHOTO U OK 07

MEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BeIECTB. BeriecTBa MOJEKYISIPHOTO U
HEMOJIEKYJIsIpHOrO  cTpoeHusa. CrocoObl  OTOOpaKeHHsS MOJIEKYJ: MOJIEKYJSpHbIE U
CTPYKTypHBIE (OPMYJIbI; IApOCTEPKHEBBIE M MacliTaOHble MpocTpaHcTBeHHbIE (CTioapTa—
Bbpurneba)

MOJIETTH MOJIEKYJI.

N3mepenue Bemectsa. Macca aTOMOB M MOJIEKYJI. ATOMHas equHuIa Maccbl. OTHOCUTENbHbIE
aTOMHas U MoJieKyJsipHasi Macchl. KonnuecTBo BeliecTBa M €AMHULIBI €r0 U3MEPEHUS: MOJIb.
Yucno ABoraznpo. MomnsipHas mMacca.

ArperaTHblE COCTOSIHHSI BEIIECTBA. 1Bepaoe (KPUCTAUIMYECKOE W aMOpP(HOE), KHUIKOE H
ra3oo0pa3Hoe arperatHbleé COCTOSIHUSI BEIIECTBAa. 3aKOH ABOTagpo M €ro CJIEICTBHSL.
MoutsipHbIii 00bE€M BEIIECTB B Ta3000pa3HOM COCTOSHUU.

Cwmecu BeniecTB. Pasnuuus Mexay CMECSIMM M XMMHUYECKMMH COEAUMHEHMAMH. MaccoBas U
o0OBbeMHas! 10JI1 KOMIIOHEHTOB CMECH.

PacueTHpie 3amauM Ha HAxXO0XJAEHUE OTHOCHUTEJIBHOM MOJIEKYJIIPHOW MAacChl, OINPEAEIICHHE
MacCOBOM J0JIM XUMUYECKHX JIEMEHTOB B CJI0KHOM BEIIECTBE.

JlaGopaTopHble U MpaKkTH4YecKne padoThl

1. CocraBiieHre XUMHU4ECKUX (POPMYJI IO BAJICHTHOCTH.

2. Onpenenenre BaJIGHTHOCTH 1O (GopMyJiaM BEILECTB

3. OmpesiesieHne OTHOCUTENBHON U MOJIEKYJIIPHON MacChl

4. Pemenue 3a/1a4 ¢ UCIIOJIb30BAHUEM MOHSTHI MOJIb, YHCIIO ABOTaIpo, MOJISIpHAs Macca.

5. Pemenue 3a1a4 ¢ UCHOJIB30BAHUWEM IMOHATUH MaccoBas U 00bEMHasi TOJM KOMIIOHEHTOB
CMECH.
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3esioB U TeM 4acoB KOMIIET.

IpoduiabHbie U podeccCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COJeP:KAHUS.
AnnorponHbie MoAUUKAIIMHN yriepoa (anMas, rpadur), Kuciaopozaa (KUCIopo/1, 030H), OJI0Ba
(cepoe u Oemnoe omoBo). lloHATHE O XUMHUYECKOW TEXHOJOTHH, OHOTEXHOJIOTHUU U
HAHOTEXHOJIOTUH.
@opMbI ¥ METOAbI KOHTPOJS: TMPOBEpPKa NUCHMEHHBIX pPa0OT, OIEHKA M aHalu3 H
KOHCIIEKTOB.

1.2. Crpoenue atoma u OcHoBHOe coaep:xaHue 2

MepUONYECcKas CUCTEMA

XUMHUYECKHUX AJIEMEHTOB TeopeTnueckoe odyueHue 1

JI. 1. MeHnneneeBa OtkpeiTHenepuoaguyeckoro 3akona /.M. MenaeneeBbim.
[Tepuonnueckuit 3akoH U cTpoeHue atroma. M3oromsl. COBpeMEHHOE MOHITHE XUMHUYECKOTO
sanemenTta. CoBpemenHas opmynupoBka [leprognueckoro 3akona. [lepuoanueckas cucrema
U cTpoeHne atoma. OU3ndeckuii CMBICT TOPSIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYTIIIBI U
nepuona. llepuonnyeckoe H3MEHEHHE CBOMCTB DSJEMEHTOB: paguyca aroMma; JHEepPrHH
WOHM3AIMH;  AJICKTPOOTPHUIATEIFHOCTA.  [IpUYMHBI ~ M3MEHEHHS  METAJUTMYECKHUX |
HEMETAIJTNYEeCKUX CBOWMCTB AJIEMEHTOB B TpyNMNax M IMepHojax, B TOM YHCIE OOJBbIIUX H
cBepxOomnpimx. 3HaueHue [lepuoamueckoro 3akona u [leprogudeckoil CHCTEMBI XUMHUYECKIX
sanemenToB JI.M.MenneneeBa [isl pa3BUTHSI HAYKU U IOHUMAaHUSI XUMUYECKOM KapTUHBI MUPA.
JlabopaTopHbie M NpaKTHYeCKHE PAdOTHI 1
1. Pemienue 3a1a4 Ha MacCcoOBYIO JIOJIIO BEIIECTBA
2. Ilonoxxenwne snementa B [ICXD u cTpoeHne 2IEKTPOHHOM 000JIOYKH aTOMA.
@opMbI H METOIbI KOHTPOJIS: AaHATIU3 U OLIEHKA Ja00paTOpHOI pabOTHI.

IMpoduiabHbIe U NPOPECCHOHATBHO 3HAYUMbIE 3JIEMEHThI COAEPKAHUS

PamnoaktuBHOCTE. MCIONb30BaHWE pAMOAKTHBHBIX HW30TOIMOB B TEXHUYCCKUX IICIISX.
PeHTrenoBckoe M3iyd4eHHE U €ro MCMOJIb30BAaHHE B TEXHUKE W MeauiuHe. MonenrpoBaHue
KaK METOJI POTHO3UPOBAHUS CUTYAIIMH Ha MPOHU3BOJICTBE.

1.3. Ctpoenue BelecTBa OcHoBHOe cogepkaHue 3

TeopeaneCKoe oﬁyqefme

IlonssTHE O XHMMHYCCKOM CBS3H. Tunbl XUMHYECKMX CBS3EH: KOBaJICHTHas, HWOHHAai,
MCTAJUIMYCCKAsA U BOAOPOAHAA.

KoBanenTHass XxuMHUYecKas CBS3b. ,HBa MEXaHHu3Ma 06p330BaHI/IH 9TOH CBSA3U: OOMEHHBIH U
HOHOpHO-aKHGHTOpHBIfI. OCHOBHEIC mapaMCTphbl 3TOI'O THUIIA CBA3HM: JJIMHA, IIPOYHOCTH, YI'OJ
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HaumenoBaunue
pa3ziesioB U TEM

Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER)

0O0BeM
4acoB

dopmup.
KOMIIET.

CBS3M WJIM BAJEHTHBIM yros. OCHOBHbIE CBOMCTBA KOBAJEHTHOM CBSI3M: HACBIILIEHHOCTb,
HOJISIPU3YEMOCTh M NMPOYHOCTh. DJIEKTPOOTPULIATEIILHOCTh U KJacCU(UKALUS KOBAJICHTHBIX
CBA3EH 110 ATOMY IIPU3HAKY: MOJIIPHAS U HENOJIAPHAsl KOBAJIEHTHBIECBSA-3U. [10sIpHOCTD CBA3H
U TOJIIPHOCTH MOJIEKYJIbl. CrIoco0 MepeKphIBaHus 3JIEKTPOHHBIX opOuTaneil u kiaccudukanus
KOBAJICHTHBIX CBS3€M 110 ’TOMY IIPU3HAKY: G - U T -CBA3H.

KpaTHOCTh KOBaJIGHTHBIX CBsi3ed M KiacCU(UKAIMSA HUX MO ATOMY IPU3HAKY: OJAMHAPHBIE,
JBOMHBIE, TPOMHBIE, ITOIYTOPHBIE. TUIBI KPUCTAIIMYECKUX PEIIETOK Y BEMIECTB C ’TUM THIIOM
CBA3U: AaTOMHBIE U  MOJIEKYyJsApHble. @DuU3MYECKHME CBOWCTBA BEIIECTB C OTUMHU
KPUCTAJUIMYECKUMU PELIETKaMU.

Nonnast xumunyeckass cBs3b. KpaliHuil ciydail KOBaJIGHTHOW IOJIIPHOM CBsi3u. MexaHusm
oOpa3oBaHMsI MOHHOW CBs3U. VOHHBIE KPHUCTANIMYECKUE PEUIETKH M CBOICTBAa BEILECTB C
TaKUMU KPUCTAJUIAMM.

Mertannnueckass XxuMudeckasi cBsi3b. OcCOOBI TUI XMMHUYECKOW CBSI3M, CYLIECTBYIOIIUNA B
MeTajllax U cruiaBax. Ee oTiauuns M CXOACTBO C KOBAJIEHTHOW M MOHHOM cBs3siMu. CBoiicTBa
METAJUIMYECKON CBSI3U. MeTaulM4ecKue KpUCTAUINYECKHE PEHIETKH W CBOWCTBA BEIECTB C
TaKUMU KPUCTAJUIAMM.

Bonoponnas xumuueckast cBsizb. MexaHusm oOpa3zoBaHusi Takoi cBsa3u. Ee knaccuduxarus:
MEXMOJIEKYJIApHAass W BHYTPUMOJIEKYJISIpHAs  BOJOPOJHBIE  CBA3U.  MOJIEKyJIApHBIE
KPUCTAJUIMYECKUE PEIIETKH JUI 3TOro THIA CBs3U. DU3NYeCcKHe CBOWCTBA BEIIECTB C
BOJOPOAHON CBA3BI0. buonormyeckas poib BOJOPOIHBIX CBA3EH B OPraHU3alUU CTPYKTYD
o6uononumepoB. EnnHas npupona XUMHUECKHUX CBSI3€H: HAJIMUYUE PA3JIMYHBIX TUIIOB CBS3EH B
OJIHOM BEILECTBE, [IEPEX0/] OJHOIO TUIIA CBS3U B APYIOM U T.II.

KommiekcoobpazoBanue. [loHsATHE O KOMIUIEKCHBIX cOeAMHEHUIX. KooparHalmoHHOe Yncio
KoMILIeKcooOpa3oBarens. BHyTpenHsas u BHewHss cepa kommuiekcoB. Homenknarypa
KOMIUIEKCHBIX COeIMHEHH. VX 3HaueHue.

JlabopaTopHble U MpaKTHYeCKHE PAGOTHI
1. CocraBnenue Tabnuisl " EAMHCTBO IPUPOIBI XUMUUECKUX CBsA3EH"
2. KauecTBennsle peakiuu Ha noubl Fe’" u Fe''.

IIpoduiabHbIe U TPOPECCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COACPKAHUS

[lonsgpHOCTE CBA3M M mNoOJsIpHOCTH MouieKydbl. KonaeHcanus. Tekyuects. Bosronka.
Kpucrammmzanusa. CyOnumanus W aecyoauMmanus. AHOMaauu (U3HMYECKUX CBOWCTB BOJIBI.
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HaumenoBaunue
pa3ziesioB U TEM

Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER)

0O0BeM
4acoB

dopmup.
KOMIIET.

Kuokue kpucmannvi. MuHepanabl U TOpPHbIE MOPOJbI KaK HMPUPOJHBIE CMECH. DMYJIbCUU U
cycneH3uu.30iu (B ToM yucie a’dpo3onu) u renu. Koarymsamms. CuHepesuc(B TEXHOJIOTMU
MIOJTy4YEHHUs] PE3UHBI).

1.4. lucriepcHbIE CHCTEMBI

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Yuctoie BEIICCTBAa U CMCCH. Pemenue 3agad C HCIIOJIb30BaAaHHUCM HOHATUM MaccoBas U
o0ObeMHasi [OJMM KOMIIOHEHTOB cMecH. JlucmepcHble CHCTEMbl B MpHUpoae 3HayeHHe
JUCHIEPCHBIX CUCTEM B MPUPOJIE U MPAKTUUECKOM KM3HU YeJIOBEKa.

JlabopaTopHble M NpaKTHYeCKHE PAdOTHI

1.CocraBnenue Tabmauiel " JlucnepcHple CUCTEMBI B ipupoae”

2.Pemienue 3amad ¢ KCIOJIb30BAHUEM IOHSATUH MaccoBas W OObEMHAs JIOJH KOMIIOHEHTOB
cMecH

3.IlosiyyeHne AMyIbCUM MOTOPHOTO Macia

IMpodunbHbie 1 NPOoPecCHOHATBLHO 3HAYUMbIE JJIEMEHTHI COCPKAHUSA

FPY6OI[I/ICHepCHBIe CHUCTCMBbI, HX KHaCCI/Iq)I/IKaL[I/IH 1 HCIIOJIB30BAHUC B HpO(beCCHOHaHBHOﬁ
ACATCIIBHOCTU: CIIJIaBbl, KyHUAJIb
HonyquI/Ie OMYJILCUHU MOTOPHOI'O MacCJjia

1.5. PactBopbl.
ONEeKTpOTUTHYECKAS
JMCCOLALINS

OcHoBHOE coaecpkanue

Teopernueckoe o0yueHue

IlonsiTie 0 pacTBOpax. OU3MKO-XMMUYECKasl MPHUpPOJA PACTBOPEHUSI U PACTBOPOB.
B3anmMopeiicTBue pacTBOpUTENsI W PACTBOPEHHOTO BemIecTBAa. PacTBOPUMOCTH BEIIECTB.
CriocoObl BbIpayKEHUSI KOHIIGHTPAIIMM PAcTBOPOB: MAccoBasi JOJsI PACTBOPEHHOIO BELIECTBA
(mpoleHTHAas ), MOJISIpHASL.

Teopust 3AEKTPOJUTUYECKON JIMCCOUMALNH. MexaHu3M AUCCOLNMALIMM  BEIISCTB €
pasIMYHBIMM  TUMIAMH XUMHUYECKUX CBsi3e. Bkmag pycckux ydYeHBIX B pa3BUTHE
MpeICTaBiICHU 00 AJIEKTPONUTHYECKON auccoruanui. (OCHOBHBIC TIOJOKEHUS TEOPHH
ANEKTPOIUTHYECKON aucconnanu. CTENeHb AICKTPOIUTHICCKON TUCCONUAUA U (HAKTOPHI
ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE JIEKTPOJIUTHI.

Hucconmarust Boasl. Bomopomnsiii mokazarens. Cpefga BOAHBIX PAacTBOPOB DJICKTPOJIUTOB.
Peakunu oOMeHa B BOJHBIX PaCTBOpaXx AJIEKTPOJIUTOB.

I'uaponn3 kak  oOMeHHbIM mpouecc. HeoOpaTumblii  ruaposiu3  OpraHMYECKUX U
HEOPraHMYECKUX COEIMHEHMM M €ro 3HAayeHHE B IPAKTUYECKOM JESTEIBHOCTH YEJIOBEKa.
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OOpatumblii  rugponus cosedl. CryneHuarslii rugponus. IlpakTuueckoe mnpuUMEHEHHE
TUJIPOJIN3a.

I'unponu3 oprannyeckux BemecTB (O€IKOB, JKUPOB, YIIEBOI0B, MOIUHYKICOTUA0B, ATD) n
ero OMOJOrMYECKOe U MpakTHYecKoe 3HaueHue. OMblIIeHHE )KUPOB. Peakius sTepuuKaimm.
«PacTBOpBI. DyEeKTpOIUTHYECKAS AUCCOLMALIUS

JlabopaTopHBIil ONBIT
XapakTep JUCCOLMALUU Pa3InYHbIX THAPOKCUIOB.

B3auMozeiicTBre METaIOB ¢ HEMETAIIaMU, a TAK)XKE C paCTBOPaMU COJIEH U paCTBOPaMHU
KUCIO0T. B3auMoaencTBue CepHOM U a30THOM KUCIIOT C MEJIBIO.
OxkucnuTenpHbIE CBOMCTBA IEPMAHTaHATA KaJIKsl B Pa3JIMUYHBIX Cpeaax.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl
1. CocraBienre ypaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
2. CocTaBieHHE ypaBHEHUH 3JIEKTPOJIN3a

IIpakTyeckas pabdora
1. IlpurortoBieHue pacTBOPOB C Pa3IMYHON KOHIEHTpAIUEN

IIpoduiabHbIe U POPECCHOHATBHO 3HAYUMbIE 3JIeMEHThI COAePKAHUS

PactBopenne kak (u3uko-xuMU4ecKuid mporiecc. TemmoBbie 3(D(EKTh MPU PacTBOPCHHUH.
Kpucramnoruapatel. PemieHue 3amad Ha MacCOBYIO [IONIF0 PACTBOPEHHOTO BEIIECTBA.
[Ipumenenne BoAbl B TeXHUYECKUX LeEsIX. JKECTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.
MuHepaJIbHbIE BOJBL.

T
lo

1.6. BentecTBa U ux CBOWCTBA B
CBETE TEOPUH
ANEKTPOIUTHICCKON
JIHCCOLMAIINH,

OcHOBHOe co/iep:KaHue

Teoperuueckoe o0yueHue

Kanaccnduxanus Heopranmueckux BemectB. [Ipocteie u crnoxxnbie BemecTBa. OKCUABI, UX
knaccudukanus. ['mapokcuapl (OCHOBaHUS, KHCIOPOICOACPXKAIINE KHUCIOTHI, aM(oTepHbIe
rupokcubl). Kucnotel, ux xkinaccudukanus. OcHoBaHus, ux kiaccudukanus. Conu cpenHue,
KHUCJIbIe, OCHOBHBIE U KOMIIJIEKCHBIE.

Bonopoanbie coenuHennsi HemeTa10B, [lonyyeHue aMMuaka 1 XJIOpOBOJOPOIa CHHTE30M U
KocBeHHO. Dusnueckue cBoiicTBa. OTHOIIEHHE K BOJE: KHCIIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuabl. HeconeoOpazyromue u coyieoOpasyroniye OKCUAbl. KHUCIOTHBIE OKCHIBI, WX
cBoiictBa. OCHOOBHBIC OKCHJIbI, WX CBOMCTBA. AMQOTEpHBIC OKCHIBI, WX CBOWCTBA.
3aBUCHMOCTh CBOMCTB OKCHJIOB METAJUIOB OT CTENEHU OKHUCJICHHs. AHTHAPHUILI KapOOHOBBIX
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KUCJIOT KaK aHAJIOT KUCJIOTHBIX OKCHJIOB.
Kucaorel. Kucinorsl B cBeTe T€OpuHU SIEKTPOIUTHUECKOH nucconmanuu. Kmaccuduxamms.
OOmMe CBOWCTBA KHUCJIOT: B3aMMOJCHCTBHE KHCIOT C METaJUIaMH, OCHOBHBIMH U
aMmpOTEepHBIMU OKCHJaMHU M THAPOKCUAAMHU, COJSIMH, OOpa3oBaHHE CIOXHBIX S(UPOB.
Oco06eHHOCTH CBOMCTB KOHIICHTPUPOBAHHON CEPHOU M a30THOM KUCIIOT.

OcHoBanusi. OCHOBaHUS B CBETE TEOPUHU AIEKTPOIUTHUECKON aucconuanun. Kinaccupukanus
HEOPraHMYECKUX OCHOBAaHMM. XMMHYECKHUE CBOMCTBA IIEIOYEH U HEPACTBOPUMBIX OCHOBAHUM.
CBoiicTBa 6€CKHCIOPOIHBIX OCHOBAHUIN: aMMHaKa U aMHHOB.

AM@oTepHble HeOpraHuveckue coeIMHeHUsi. AMQPOTEPHOCTH OKCHIIOB M THIPOKCHIOB
MEePEXOJHBIX METAJUIOB: B3aUMOJICHCTBUE C KUCIOTAMU U IIeJI0YaMHU.

Coau. Kiaccudukanmsi 1 XuMUYeCKHE CBOMCTBA COJICH.

I'enernyeckass cBf3b MeEXKAY KJIACCaMM HEOPraHM4YecKHXx coeauHeHuu. Ilowartue o
TEHETUYECKON CBS3M W TEHETHYECKUX psgax. ['eHeTmueckue psapl MeTaa (Ha TpUMeEpe
KampllUsl U JKele3a), HeMmeTauia (Cepbl M KPEeMHHs), MEPeXOJHOro 3JeMeHTa (IMHKA).
EnuHCTBO MUpa BelecTs.

JlabopaTopHbIe ONBITHI

O3HakoMIICHHE C 00pa3IaMu MPEACTABUTENCH KIIaCCOB HEOPTAHMYECKUX BEIIECTB.
O3HakoMJIeHHE ¢ 00pa3IaMu MPEeCTaBUTENEH KITacCOB OPraHMYECKUX BEIECTB.
O3HaKOMJIEHUE C KOJUIEKIIUEHN PY/I.

B3anmonaeicTeue MeTanioB ¢ paCTBOPaMU KUCIIOT U COJIEH.

B3anmopeiicTBre IMHKA WK aTFOMUHUS ¢ PACTBOPAMH KHUCIIOT U LIEJI0YEH.
OxkpaiuBanue MmiIaMeHd KaTUOHAMM ILEJIOYHBIX U IEI0YHO3EMENbHBIX METAIJIOB.
[Tonydyenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa COISIHOM, cepHOM (pa30aBiIeHHON) U a30THOM KHCIIOT.

B3aunmopeiicTBue ruapokcuia HaTpus ¢ coiisimu (cynbdatom meau (II) u xmopuaom
aMMOHHUS).

Paznoxxenue rugpokcuia MeIu.

[Tomydenue u amQoTepHbIe CBOMCTBA THAPOKCHIA ATFOMUHUS.

[Tomyuyenue KecTKON BOJIBI U U3YUEHHUE €€ CBOWCTB.

YcrpaneHne BpeMEHHOM U ITOCTOSTHHOW KE€CTKOCTH

JlabGopaTopHble U NpaKkTHYecKHe padoThl

1. XumMuueckue cBOMCTBA KUCIOT"

2. "XuMHYECKHEe CBOMCTBA OCHOBAHUI"

15




HaumenoBaunue
pa3ziesioB U TEM
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3. "Xumuueckue cBoiicTa conen”
4. "XHUMHYECKHE CBOMCTBA OKCUIOB"
5. "HccnenoBanre pacTBOPOB COJIEH MHAMKATOpaMu'"
1. Pacuersl 10 ypaBHEHUAM peakLui
2. Pacuetsl 110 OIpeIeTICHUI0 MacCOBOM WM 00BEMHOMN JOJIM BBIX0JA MPOAYKTa PEAKIIUH
OT TEOPETHUYECKHU BO3MOXKHOTO.

IMpoduiabHbIe U NPOPECCHOHATBHO 3HAYUMbIE 3JIEMEHThI COAEPKAHUS

Ilpasuna paszdoasnenus ceprotl Kuciomsl. Mcnonv3osanue cepHoll KUCIOMbL 8 A8MOMOOUTLHBIX
AKKYMYIAMOPAX U 015 OYUCKU COTIAPKU.

Eoxue wenouu, ux ucnonvzosanue 6 npomviulieHHOCmu (akkymyaamopax).l awenas u
He2auieHas u3eecmnv, UX NpuMeHeHue 6 cmpoumenvcmee. I'urc u anedacTp, THICOBAHUE.
[Tonsitue o pH pactBopa. KucnortHas, menoynas, HeiTpajibHas cpeia paCTBOPOB.

2n

1.7. Xumuyeckue peakiuu.

OcHoOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Knaccuukanus XMMUYECKHX peakiyii B HEOPraHn4eckod xumuu. [loHATHE O XMMHUYECKOMH
peakuuu. Peakuuu, wuaynme ©0e3 M3MEHEHUS KAuyeCTBEHHOTO COCTaBa  BEILIECTB:
aJJIOTpONU3alMsl U u3oMepusanus. Peaknuu, uaymme ¢ U3MEHEHHEM COCTaBa BELIECTB: IO
YHCIy U XapakTepy pearupyrolmx U oO0pa3yoluXcs BEHIECTB (pasjoKEHUs, COeIUHEHUS,
3aMelIeHusi, OOMEHa); MO0 HM3MEHEHHUIO CTENEHEH OKUCICHUS AIIEMEHTOB (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE W HEOKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIUU); IO TEIJIOBOMY
addekty (9K30- M IHAOTEPMHUYECKUE); MO (a3e (rOMO- U TeTePOreHHBIE); 10 HAMPABICHUIO
(oOpaTumble W HEOOpaTHMBIC); IO MCIOJIb30BAHUIO KaTanu3aTopa (KaTaJUTUYECKHE W
HEKATAIUTUYECKHE); 10 MEXaHU3MY (paJuKalbHbIC, MOJICKYJISIPHBIC U HIOHHBIE).

TennoBoii 3pdexT XuMudeckux peakiuid. TepMOXUMHUYECKHE YPaBHEHUS.

Ckopocth xumuueckux peakuui. Ilondarue o ckopoctu peakuuil. CKOpOCTb T'OMO- H
reTEPOreHHOM peakIuu. JHeprus akTuBauuu. GaKkTOPBl, BIUAIONINE HA CKOPOCTh XUMUYECKON
peakuuu. Ilpupoma pearupyromux BemecTB. Temmeparypa (3akoH Bant—Todda).
Konuenrpanusa. Karanuzatopsl M Karaiau3: TOMO- M TI€TEPOT€HHBIM, HUX MEXaHU3MBbI.
@epMEeHThl, UX CPAaBHEHHE C HEOPraHMYECKHMHU KaTajau3aTopaMu. 3aBUCHUMOCTb CKOPOCTH
peakiuil OT MOBEPXHOCTU CONPUKOCHOBEHUS PEarupyronuX BEIIECTB.

OOpaTUMOCTh XUMHUYECKUX peakinuid, XuMU4eckoe paBHoBecue. [[oHATHE O XHMHYECKOM
paBHOBecHH. PaBHOBECHBIE KOHIIEHTpALMH. [[MHAMUYHOCTh XUMHYECKOTO PABHOBECHSI.
@DaxTophl, BAUIIOLINE Ha CMEIICHUE PABHOBECHS: KOHIIEHTpallUs, 1aBJIEHUE, TeMIIepaTrypa
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(npunnun Jlelllatensbe).

OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb okucieHus. BocctanHoBuTenu u
oxucautesm. OKHCIICHHE W BOCCTAHOBJICHHME. BakHelIne OKUCIHMTSIN W BOCCTAHOBHTCIIU.
BoccranoBuTenbHbIE CBOMCTBA METAILIIOB — mnpocThiX BemecTB. OKUCITUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBONCTBA HEMETAIJIOB — TMPOCTHIX BEIIECTB. BOCCTaHOBUTEIHHBIC
CBOMCTBAa BEIIECTB, OOpPA30BAaHHBIX DJIEMEHTAMH B HU3IIEH (OTPUIATENLHON) CTENEeHH
okucieHust. OKUCIUTETbHBIE CBOMCTBA BEIIECTB, 00PA30BAHHBIX DJIEMEHTAMH B BBICIIICH
(TOJIOKHMTENIbHOM) CcTereHn OKHUCIeHUS. OKHUCIUTEIIbHBIE M BOCCTAHOBUTEIBHBIC CBONCTBA
BEIIIECTB, 00Pa30BaHHBIX MIEMEHTAMHU B TPOMEKYTOUHBIX CTETICHIX OKUCIICHUS.
Knaccudukanus oKuCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHUI.

MeTtoabl COCTaBJICHHS YPAaBHEHHI OKHCIWUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuid. Meton
AIIEKTPOHHOTO OanaHca.

XUMHYECKHE MCTOYHHKHU TOKA. DJIEKTPOJIHBIC MOTCHIIMAIBI. P/l CTaHIapTHBIX 3JEKTPOIHBIX
MOTEHIIMAJIOB (JEKTPOXUMHUYECKUN Pl HANPsHKEHUH MeTaisoB). ['allbBaHUUYECKHE 2II€MEHThI
U npuHOUNbBl uUX padorel. CocraBieHHe TajlbBaHWYECKUX djieMeHToB. (OOpa3zoBaHue
raJlbBaHUYECKUX Tap NOpU XUMHYECKMX Mpoueccax. [ ajdbBaHUYECKHE  DJIEMEHTHI,
MIPUMEHSEMbIC B J)KH3HU: CBUHIIOBAsI aKKyMYJIITOpHasi OaTapesi, HUKeIb-KaJIMUEBbIe OaTapew,
TOILTMBHBIC JICMCHTHI.

DNEeKTpoJIN3 PacIyIaBOB M BOAHBIX PACTBOPOB AJIEKTPOJUTOB. [Iporieccrl, mpoucxoasiime Ha
KaToJe W aHojAe. YPaBHEHHUS HJIEKTPOXUMHUYECKHUX IMPOLIECCOB. OJIEKTPOJU3 BOJIHBIX
pPacTBOPOB C WHEPTHBIMH AJICKTPOJAMHU. DJIEKTPOJU3 BOJHBIX PACTBOPOB C PAaCTBOPHUMBIMU
anekTpojaamMu. [IpakTuueckoe MpuMEHEHUE ANEKTPOIU3A.

JlabopaTopHbie padoThI
1. "®akTopsl, BIHSIOMINE HA CKOPOCTh XUMHUYECKON peakiuu'
2. dakTophl, BIUSIONIME HA XUMUUECKOE PaBHOBECHE.

IIpoduiabHbIe U TPOPECCHOHATBHO 3HAYUMBbIE 3JIeMEHThI COACPKAHUS

[Tonatue 00  siexkTponm3e.  DJEKTPOIU3  paciylaBOB.  DJIEKTPOIM3  PACTBOPOB.
DIEKTPONIUTUYECKOE TMOJdydYeHHe amoMuHusa. [IpakTMueckoe NpPUMEHEHUE 3JIEKTPOJIN3a.
lanpBanoruiactuka. [anmpBaHOcTermsi. PadunupoBanme nBeTHBIX MeTawioB. Karamwms.
l'omorenHsie u TrTeTeporeHHble KaTtanu3atopbel. [Ipomoropsl. Karaiutudeckue — sbl.
Wuruburopsl. [Ipon3BoICTBO aMMHaKa: ChIpbe, allapaTypa, HAy4Hble TPUHIUIIHI

1.8. XyMUd DJIIEMEHTOB.

OcHoOBHOe co/iep:KaHue
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3esioB U TeM 9acoB | KOMIIET.
ITpocTeie BemecTBa Teopernueckoe o0yueHue 2

IIpocTeie BemecTBa.

Mertannsl, [lonoxxeHne MeTaloB B MEPUOJUYECKON cuCTeME U OCOOCHHOCTH CTPOEHHUS UX
atoMoB. [IpocTele BemiecTBAa — METAUIBI: CTPOCHHUE KPUCTALUIOB M METAIIMYECKas
XuMuueckas cBsa3b. OOmue (usnueckue CBOWCTBa METANIOB M UX BOCCTaHOBUTENbHBIE
CBOWCTBA: B3aWMOJICHICTBUE C HEMeTaulaMu (KUCIOpPOJOM, TajloTeHaMHU, CEpOH, a30ToM,
BOJIOPOJIOM), BOJOW, KHCIOTaMM, pacTBOpPaMU COJIEH, OPraHU4YeCKUMH BELIECTBAMHU
(ciupramu, rajoreHajJkaHamu, (peHoJIOM, KHUCIOTaMHM), menodaMu. OKCHIBl U THIPOKCHUIbBI
METaJJIOB. 3aBUCUMOCTb CBOMCTB 3THUX COEJIMHEHUH OT CTENEeHEeW OKUCIEHHSI METalIoB.
3HaueHUE METAJUIOB B IPUPOJIE U JKU3HHU OPraHU3MOB.

Kopposust metamnos. Ilonstue kxopposun. Xumuueckass KOPpPO3Hs. DJIEKTPOXUMHUYECKasS
Koppo3usa. CrocoObl 321U Thl METAJIIOB OT KOPPO3HUH.

OO0mue crnocoObl MONy4eHUs METauloB. MeTtamisl B npupoje. MeTtalmyprus U ee BUAbL:
IIUPO-, TUAPO- U DJIEKTPOMETAILIYpPIrus. DJIEKTPOIU3 PaclUlaBOB U PACTBOPOB COEIUHEHUI
METAJUIOB U €ro MPAaKTUYECKOE 3HAUCHUE.

Hemerannsl. [lonoxxenue nemeramioB B [lepuoanyeckoit cucteme, 0coOOEHHOCTH

CTPOEHHMSI X aTOMOB. DJIEKTPOOTPULIATENIbHOCTD. biiaropoiHpie ra3pl. DJI€KTPOHHOE CTPOCHHE
aTOMOB 0JIATOPO/HBIX Ta30B U OCOOCHHOCTH

X XUMUYECKUX U Qu3ndeckux cBorcTB. Hemeramnsl — mpocteie BemecTBa. Mx atomHOe u
MOJIEKYJSIDHOE ~ CTpO€HME HX. AJjuloTponus. XHUMHUYECKHME CBOMCTBA HEMETAJUIOB.
OxucnauTenpHble  CBOICTBAa:  B3aUMOJIEHCTBHE C  MeTaJUlaMH, BOJOPOJOM, MEHee
IEKTPOOTPULIATEIbHBIMUA HEMETAIIJIAMH, HEKOTOPBIMU

CJIOKHBIMU BelllecTBaMU. BoccTaHOBUTENbHBIE CBOWCTBAa HEMETAJUIOB B PEakUsaX ¢ (Topom,
KHCJIOPOJIOM, CJIO’KHBIMU BEIIECTBAMH — OKUCIMUTESAMU (a30THOM U CEPHOM KUCIOTaMU U

ap.).

JlabopaTopHbie padoThl
1.B3aumooeiicmeue memanios u HemMemanios (copenue MazHus, uoo U arrOMUHULL)
2.1lomydenue Kuciaopoaa

IIpopunibHbie U NPOPECCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COAEpPKaHUsA.

Kopposust MeTaioB: XuMu4ecKast U dIEKTPOXUMHAYECKAs. 3a6UCUMOCb CKOPOCMU KOPPO3UU
om ycnoseuti okpyscaroweli cpeosl. Kitaccupukanus Koppo3un METaJLUIOB 110 PA3IHUYHBIM
npu3HakaM. CrnocoOBbl 3alUThl METAJIIOB OT KOppo3uu. [Ipon3BoACTBO UyryHa M CTaJlu.
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3esioB U TeM 4acoB KOMIIET.
[Tomyyenne HemeTaioB (PAKIUOHHON NEPEroHKOW MKUAKOTO BO3AyXa M DJIEKTPOIU30M
pacTBOPOB WJIM PACIIaBOB 3JIEKTPOJUTOB. CHIIMKaTHash MPOMBILUIEHHOCTh. [Ipon3BoicTBO
CEpPHOM KHCJIOTBHI.
1.9. Xumus B xu3nu obmiectBa | Cemunap. Xumus B npodeccuu « CoBpeMeHHbIE MaTepraibl B aBTOMOOHIECTPOSHUID) 2
[Ipeanonaraer TBOpueckuit moxaxoid. IlocTtaHoBka mpoOIeMBI H  KIIOYEBOH  TEMBEI.
WNunuBuyanbHas OATOTOBKA JOKIIAIOB.
1.10. O6006mmenue u KoHTPob | KoHTposabHas padora: O0mas u HeoOpraHuyeckasi XuMms 1
MPONIEHHOTO
Pa3znen 2. Oprannyeckasi XuMus 36
2.1. OcHOBHBIE HOHATHUSA OcHoBHOe coep:KaHue 4 OK 01
OpraHUYeCKON XUMHUHU U TeopeTnyeckoe 00yueHme 2 OK 02
TCopus CTPOCHUA Ipeaver opranuveckoii xumuu. [IpupojaHbIe, HCKYCCTBEHHbIE W CHHTCTHYECKHE OK 04
OPraHUYECKUX COCIHHCHUN opranndeckue BerecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTAaHUIECKUMH. OK 07
BanentHocTh. XUMHUECKOE CTPOCHHME KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJIBI MO
BaJICHTHOCTH.
Teopusi crpoennsi opranundyeckux coequHeHuii A.M. BytiepoBa. OCHOBHbIE MOJOXKEHUS
TEOPUU XHUMHUYECKOTO CTpocHHs. M30Mepus M m30Mephl. XUMUYECKUE (OPMYIIBI U MOJICITH
MOJIEKYJI B OPraHU4E€CKOW XHUMHUH.
I'omosnorn u romosnorus. Hauana nomenknarypst [UPAC.
Kinaccnpukanusi peakumii B opranmyeckoil xumum. Peakuuu npucoeauHeHUs
(ruapupOBaHMs, TAJIOTCHUPOBAHMS, TUAPOTAIOT€HUPOBAHMS, THUAparauuu). Peakuuu
OTUICTUIEHUSI  (IEeTUAPUPOBAHUS, JETHAPOTalOreHUpPOBaHMs, Jeruaparanuu). Peakiun
3ameneHus. Peakiu nzomepusauu.
JlabopaTopHble U NpaKTHYeCKHe PadoThl 2
1.0npenenenre BaJl€HTHOCTH 3JIEMEHTOB
2. CocTaBjicHME XUMHYCCKUX (POPMYII U MOJCIICH MOJICKYJI
IpopuiabHbie U NpodecCHOHATBLHO 3HAYMMBIE 3JIEMEHThI CO/JeP:KAHUsA
[TonsTre o cyOcTtpaTe W peareHTe. Peaknny OKHCICHWS W BOCCTAaHOBIICHHUS OPTaHMYECKHX
BemiecTB. CpaBHeHHE KIacCH(PHUKAIMM COEIWHEHUH W KiIacCuUKAUKU peakuuid B
HEOPraHWYECKOW U OPraHUYECKON XMMUHU.
2.2. YrneBogopoabl U ux OcHoBHOe coaep:xaHue 12
TIPUPOMHBIC UCTMOUHUKU TeopeTnyeckoe ofy4enune 7
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3esioB U TeM 4acoB KOMIIET.
IIpenenbHbIe YTIeBOAOPOIBL:
AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUH psAJl, N30MEPUSI 1 HOMEHKIJIATypa aJIkaHOB. XUMUYECKUE
CBOMCTBa ajKaHOB (ME€TaHa, dTaHa): FOPEHHUE, 3aMEILEHUE, pa3IO0KEHUE, NETUIPUPOBAHUE.
[IpuMeHeHne alnKaHOB Ha OCHOBE CBOMCTB.
OTUJIEHOBBIE U JUEHOBbIE YIJIEBOAOPOIbI:
AJIKeHbl. JTWJIEH, €ro TMOoJy4YeHHe (OETHIPUpPOBAHMEM JTaHa, JemoJuMepu3anuen
MOJIMATUJIEHA). ['OMOJIOTMUECKUI psAll, U30MEpHUsi, HOMEHKJIATypa aJlKEHOB. XHMHUYECKHE
CBOWCTBa STWJIEHA: FOPEHME, KaueCTBEHHble peakiuu (oOecuBeurBaHHE OpPOMHOW BOJBI U
pacTBopa IepMaHraHaTa Kajus), TWapartauus, nonuMepusanus. [IpumeHenue sTuieHa Ha
OCHOBE CBOWCTB.
Juennl u kayuyku. [loHsiTHEe 0 IueHAX Kak yrieBOIOPOAAX C ABYMsI JBOMHBIMHU CBS3SMHU.
CornpsikeHHBIC AUEHBI. XUMUYECKHUE CBOMCTBA OyTaaueHa-1,3 u m3omnpeHa: oOecIBEUnBaHHE
OpOMHOH BOJABI M TMOJMMEpHU3alus B Kayuykd. HaTypalbHbBII M CHHTETHYECKHE KAay4yKH.
Pe3una.
ALIETUIIEHOBBIE YTIIEBOJAOPOABI:
AaxuHbl. AneruieH. XUMUYECKHE CBOMCTBA alleTUICHA: ropeHue, o0eciBeunBaHue OpOMHOM
BOJBI, IIPUCOEIMHEHUE XJIOPOBOAOPOAAa M ruaparauus. IIpuMeHnenue aneruieHa Ha OCHOBE
CBOMCTB. MexXKiaccoBasi N30Mepus ¢ aIKaIuECHAMH.
ApomMaTtuieckue yrieBoa0pobl
Apenbl. benzon. Xwumuyeckne CBOICTBa O€H3071a: TOpPEHHE, pEAKIUH 3aMELICHHS
(ranmorenupoBanue, HUTpoBaHue). [I[pumenenne 6eH30a Ha OCHOBE CBOWCTB.
IIpupoaHble HCTOYHUKH YI1€eBOAOPOAOB. [IpupoaHbIil ra3: cocTaB, MPUMEHEHHE B KAUYECTBE
TOTLIINBA.
Hedts. CoctaB u nepepadborka Hedtu. [leperonka nedru. Hedrenpomyxrs.
Yrons.
JlabopaTopHbIe U NpaKTHYeCKHe PadoThl 5
1.O3HaKkOMJIEHHE CO CBOMCTBAMH TBEPABIX apapuHOB
2. ObHapyXeHue HeMpeIeIbHBIX COeIMHEHUH B KEPOCHHE, CKUITHUape
3. IlonyyeHue aneTuieHa U U3y4eHHUE €ro CBOMCTB
4. CocraBnenue Tabnuupl: "CpaBHEHHE TEPMUYECKOTO U KaTAIMTHYECKOro KpeKuHra"
5.11o604HbBIE MPOAYKTHI CTOPAHUS TOIUIMBA U CIIOCOOBI YMEHbILIEHUSI TOKCHUYHOCTH BBIXJIONA
IIpodunbHbie M NpodeccHOHATBLHO 3HAYMMBbIE 3J1eMEeHTbI CO/iepPKAHUS It
[TpaBuno B. B. MapkoBuukoBa. Kinaccuduxanus u Ha3HaueHue kayuykoB. Knaccupukamus u | 2 i
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HaumenoBaunue
pa3ziesioB U TEM

Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER)

0O0BeM
4acoB

dopmup.
KOMIIET.

Ha3HaueHue pe3uH. Bynkanuszanus kaydyka. [lomydeHue aneruneHa NUPONIM30M METAaHA U
KapOuaHbIM criocoOoM. Peakuusi momumepu3anuy BUHHIXJIOpHAA. [OJMBHHUIXIOPUI U €ro
npuMeHeHue. Tpumepusanus aneTuaeHa B 0eH3011.

[TonsiTre 06 skcTpakiuu. BoccTaHoBIeHNE HUTPOOSH301a B aHWIMH. [ OMOJIOTHYECKHM PsifT
apeHoB. Tonyon. HurpoBanue tonyosna. Tporun. OcHOBHBIE HalIPaBJIEHUS IPOMBIILITIEHHON
nepepaboTku nmpupoaHoro ra3a. [lomyTHeIN HedTAHOM Ta3, ero nepepadoTka. [Ipomeccs
MIPOMBIIIICHHOH nepepaboTku He(TH: KpeKUHT, puopMuHr. OKTaHOBOE YNCIIO OEH3UHOB U
LIETAaHOBOE YKCJIO AU3eIbHOro TormBa. Macna. lllenoynoe uncno. [Ipucankmu.
Kokcoxnmuueckoe Mpou3BOJACTBO M €r0 NPOAYKLHUS

2.3. Kucnopoacoaepsxariue
OpraHUYECKUE COCAMHEHUS

OcHoBHOe coep:KaHue

Teoperuueckoe o0yueHue

['mnpokcunbHbIE COETMHEHHUS

Cnuptel. IlomydyeHue »STaHona OpokeHHMEM TJIIOKO3bl W TUApaTalued  3TUIIEHA.
I'uppokcunpHas Tpynna Kak (QyHKIOUOHanbHas. [loHSATHE O mnpenenbHbIX OJHOATOMHBIX
cnupTax. XUMHUYECKHE CBOICTBa 3TaHOJA: B3aMMOJAEHCTBHE C HaTpUeM, oOpa3oBaHUE
MPOCTBIX U CIIOXKHBIX A(UPOB, OKUCICHHE B ajbJAeruj. [IpuMeHeHHe STaHOola Ha OCHOBE
CBOMCTB. AJIKOT0JIN3M, €r0 NOCIEACTBHS U IPELyTIPEKICHUE.

I'mueprH  Kak mpeAcTaBUTENb MHOTOATOMHBIX CcHnupToB. KadyecTBeHHas peakuus Ha
MHOI0aTOMHbIe cupThl. [I[puMeHenne rmnepuHa.

®enon. Puzmueckue W XUMHUYECKHE CBoicTBa (heHona.B3ammHOE BIHMAHWE aTOMOB B
MoJieKyJie (heHoJa: B3aUMOJEHCTBME C THUIAPOKCHIOM HAaTpUsi U a30THOM KHCIOTOM.
[Ipumenenue (eHosia Ha OCHOBE CBOWCTB.

Anpaeruipl ¥ KETOHBI:

Aapaeruanl. [lonsatue 00 ampaerugax. AJpAeTHAHAS Tpynmna Kak (yHKIMOHATLHAS.
dopmalbIEru U €r0 CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCJIOTY,BOCCTAHOBIICHUE B
COOTBETCTBYIOIIMM criupT. [lonydeHne anbaernioB OKMCICHHEM COOTBETCTBYIOLIUX CIIUPTOB.
ITpumeHenue Gpopmanbaeriia Ha OCHOBE €ro CBOWCTB.

KapoOonoBbie kuciaoTbl. [ToHATHE 0 KapOOHOBBIX KHciOTax. KapOoKcwipHasi Tpymma Kak
¢byHKUMOHATIBbHASA. ["'OMONIOTHYECKUI DSl MPENEIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonyyenne kapOOHOBBIX KHUCIOT OKHCIEHHUEM ANIbJIETHAOB. XUMUYECKHNE CBOHCTBA YKCYCHOM
KHUCJIOTBI: OOLIMe CBOMCTBA C MHHEPAJbHBIMH KHUCIOTAaMM M peakuus >TepU(pUKaIUu.
[IpuMeHeHne yKCYCHOM KMCIIOThI HA OCHOBE CBOMCTB. BbICIINE KUPHBIE KUCIOTHI HA IPUMEPE
MaJbMUTUHOBOM U CTE€APUHOBOM.
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3feiioB U TEM 4acoB KOMIIET.
Caoxuble 3¢pupbl M xkupbl. [lomyueHue cinoxHbIX 3(QUpPOB peakuued 3TepuuUKaLIM.
Crnoxsble >Qupbsl B npupoie, UX 3HaueHue. llpumeHeHue clOXKHBIX 3(UPOB HAa OCHOBE
CBOMCTB.
Kupsr kak cioxsble 3¢upbl. Knaccupukamus xupoB. XUMHYECKUE CBOICTBA HKHUPOB:
TUJIPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IprMeHeHne ;xupoB Ha OCHOBE CBOMCTB. MbLia.
YriaeBoabl. VYrueBojbl, HX Kilaccu(uUKauus: MOHOcaxapuibl (TI0K03a, (pyKTo3a),
aycaxapHibl (caxapo3a) U Mmojimcaxapuabl (Kpaxmal U LeI0103a).
I'moko3a — BElecTBO ¢ ABOMCTBEHHOM (DyHKIMEN — anbAeruocuupT. XUMHUECKUE CBOMCTBA
IJIIOKO3bl: OKHUCJIEHHE B TIJIIOKOHOBYIO KHUCIJIOTY, BOCCTAQHOBJIEHHE B COpOUT, CIUPTOBOE
Opoxxenue. [IppumeHeHue ritoKo3bl HA OCHOBE CBOMCTB.
3HaueHue YIJIEBOJAOB B JKMBOW NpUpOJE M KU3HU uenoBeka. [loHsTHE 0 peakuusax
IIOJIMKOHACHCALIMU U THAPOJIM3a HAa IPUMEPE B3aUMONPEBPAIICHHIN: IVIIOKO03a - IIOJIMCAXapU.
JlaGopaTopHble U NpaKkTHYecKHe padoThl 3
1.13yuenue ceolicme smunoeoeo chupma Kax pacmeopumensi
2. Kauecmeennvie peakyuu Ha OOHOAMOMHbIE CRUPMbL HA NpUMepe SMAanoaa (¢ MeoHOU
npPOBOIOKO1)
3. Kauecmeenmvie peakyuu Ha MHO20AMOMHbIE CRUPMbL HA NpUMeEpe SMUNEH2IUKONA U
2nuyepuna
4. Peaknust «cepeOpsiHOTO 3epKaiay, BoccTaHoBIeHHE ruapokcuaa mean (1)
5. N3ydyeHne XuMHUYECKHUX CBOMCTB YKCYCHOHN KUCIIOTBI
6. CpaBHEHUE CBOMCTB MbUIA U CHHTETUYECKUX MOIOIIUX CPEJICTB
7. OOHapy>keHHe KpaxMaja B IPOAYKTaX MUTaHUS
IIpodunbHbie M NpodeccHOHANBLHO 3HAYMMBbIE 3J1eMEHTbI CO/iePKAHUS It
MeTHI0BBIM COUPT M €r0 HCHOJB30BAaHHWE B KAaueCTBE XMMMUYECKOTO ChIpbs. TOKCHUYHOCTBH | 2 mn

METaHOJia M IpaBWiIa TEXHUKH O€30MacHOCTU MpH paboTe ¢ HUM. DTUICHIVIMKOIb U €ro
npuMeHeHrne. TOKCHYHOCTh ITUIICHTIIUKOJISA U TpaBUjla TEXHUKU 0€30MacHOCTH MpU paboTte ¢
HuM. [lonyyenue penona u3 NpoyKTOB KOKCOXMMHUECKOTO IPOU3BOJCTBA U U3 OEH30J1a.

[Momukonaencanus Qopmanpaeruga ¢ ¢geHo’roM B (peHomohoOpMaTbACTHAHYIO CMOIY.
Aueranpaerun. [lonstue o ketoHax Ha npuMepe aretoHa. [IpuMenenue aneToHa B TEXHUKE U
MPOMBIIIICHHOCTH. MHOroo0pasue KapOOHOBBIX KHCIOT (IaBENEBOM KHCIOTHI KAk
JIBYXOCHOBHOHM, AaKpPWJIOBOM KHCIJIOTBI KaK HEMpeAeIbHOW, OCH30MHOM KHCJIOTHI Kak
apomaTtudeckoi). IlimeHkooOpasyromue wmacia. 3amMeHa >KHPOB B TEXHUKE HEMHIIEBBIM
ceipbeM. CHHTETHYEeCKHEe MOIoIHe cpeactBa. MosiouHOoKHca0e OpOKEHHE TIIIOKO3BI.
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3esioB U TeM 4acoB KOMIIET.
Kucnomonounsie nmpoaykrsl. CustocoBanue kopmoB. HurpoBanue nemtronossl. [Tupokcunna
1.M3yuenune cBOMCTB ATUIIOBOIO CIIUPTA KAK PACTBOPUTEIIS
2. KauecTBeHHBIE peaklMyd Ha OJHOATOMHbIE CHHPTHI Ha IpHUMeEpe 3TaHoua (C MeIHOM
IIPOBOJIOKO)
3. KadecTBeHHbIE peaklMd Ha MHOIOATOMHBIE CIHUPTHl Ha MpPUMEpPE OSTUICHIVIMKOISA HU
TIIMLEPUHA
2.4. Azotcoaepxaniue OcHoBHOe coaep:xaHue 4
OpPraHMYECKHUE COECTUHEHUS. Teopernueckoe o0yuenme P
Tommepsr Amumnbl [Tonstre 00 amuHax. AnngaTtuueckue aMUHbL, HX KIACCU(PUKAIIMSA 1 HOMCHKIIATYpA.
AHMITMH, KaK opraHuveckoe ocHoBanwue. [lomyuenne anunmHa u3 HUTpooeH3ona. [I[pumenenne
AHWJIMHA HAa OCHOBE CBOWCTB.
AMHUHOKHCJIOTHI. AMHHOKHCIOTH Kak aM(pOTepHble TU(PYHKIMOHATIbHBIC OpPTaHHYECKUE
COCIUHEHHSI. XHWMHYECKHE CBOMCTBA aMHHOKHCIOT. B3aHMOJCHCTBHE CO IISJIOYaMH,
KACIOTAMH H Jpyr ¢ JpyroMm (peakuus moiukoHneHcauuu). llentuanas cBA3b W
nonunenTuabl. [[pumeHeHrie aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
Beaxu. IlepBuunasi, BTOpHYHAas, TPETUYHAs CTPYKTYphl OenkoB. XHMMHUYECKHE CBOICTBa
OENKOB: TOpEHHUe, JeHaTypalus, TMIpOJu3, LBETHble peakuuu. buonornueckue QyHKIUH
OEJIKOB.
IMonumepsnl. benkn u monucaxapuasl kak OwomonumMmepsl. [lmactmaccel. [lomydenwue
IIOJIMMEPOB PEAKIUEHN MOTMMEPU3aLUU U TIOJTUKOHIEHCAIUH.
I'eHeTHYecKasi CBSI3b MeKIY KJIACCAMU OPraHUYeCKHUX COeTMHEHM i
JlabopaTopHble U NpaKTHYeCKHe PadoThl
1.AHunuHoBbIe Kpacutesau. [IoHsATHE 0 CHHTETHYECKUX BOJIOKHAX.
2.MccnenoBanue HaTYpaJbHbIX U CHHTETUYECKUX BOJIOKOH IO KOJUIEKIIUU
IIpodunbHbie 1 NpodeccHOHATBLHO 3HAYMMBbIE 3J1eMEeHThI COieP KAHUS
AMUHOKanpoHoBasi kucioTta. KampoH kak mpeacTaBUTENb IMOJIMAMUIHBIX  BOJOKOH.
Hcnons3oBanne  ruaponuza  OelIKOB B MpOMBIIUIEHHOCTH.  [lomuBuHUIXIOpUN, | [ m
nonurerpadropatuner (tednon). DeHonodopmanpaeruaHbie TUIacTMacchl.  Llemmymnoua. | In
[TpoMbIieHHOE TPOU3BOCTBO XMMHUECKHUX BOJIOKOH.
2.5.buonornuecku akTUBHBIE OcHoBHOe coaep:kaHue 2
COCAMHCHIS TeopeTnyeckoe ofy4enune 2
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HaumenoBanue Conepxanre yaeOHOro MaTepuala (OCHOBHOE M MPO(ECCHOHATBHO-OPUCHTHPOBAHHOER) O6bem | opmup.
pa3ziesioB U TeM YacoB | KOMIIET.
Butamunbl, pepMeHTHI, TOPMOHBI, JiekapcTBa. O01ee moHsTHe
2.6. O60061menue npoitnenHoro | Cemunap. JlopoxHas anrteuka 2
TBOp‘-IeCKI/Iﬁ nmoaAxoa, MHAWBUAYAJIBHBIC 3aaHUA 10 IMPOCTBIM MEAWINUWHCKHUM IIpf€raparaM U
WX JIEHCTBUIO HA OPTaHU3M.
HuddepennmpoBannbiii 3auetr | AuddepeHunpoBaHHblii 3aueT 2
Bcero 68
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4. TEMATUYECKOE NMJIAHMPOBAHUE

Y | Pazgen No | Tema ypoka Teopu | JIII3 | /3
s
Pa3nen 1. OBIHASI u HEOPTAHUYECKAS XUMMUS (48 u)
2 | Tema 1.1. OcHOBHBIE 1 | OcHOBHBIE NOHATHA XUMHUH. AJUIOTponHs. BalleHTHOCTS. 1 C.7-11
Egﬁ?;fﬂ 1 SAKOHBT 2 | I.p.: Pemenue 3aaay (BajaeTHOCTh, MOJIb, MOJISIpHAs Macca) I | C1I-15
2 | Tema 1.2. CtpoeHnue 3 | [lepuoanueckas cucrema JI.11. MeHnneneeBau cTpoeHue atoMa 1 C.19-23
aroma u IICX3 4 | ILp.: ITonoxxenue snementa B [ICXD u crpoeHue 351eKTPOHHON 000T0UKH 1 | C.24-30
J.M.MenneneeBa aToMma
3 | Tema 1.3. Ctpoenue 5 | NoHHas 1 KOBaJICHTHAsI XUMHYECKasl CBS3b 1 C.31-39
BEIIIECTBA 6 | Merammueckas ¥ BOJOPOAHAS XUMHUYECKas CBA3b. ATperaTHble COCTOSIHUE 1 C.39-48
BELIECTBA
7 | ILp.: OnpeneneHue TUIIOB XUMUYECKUX CBA3EM U KPUCTAIIIMUYECKUX PELIETOK 1 | C.43-48
3 | Tema 1.4. [lucniepcusle 8 | YucTele BeniecTBa U CMECU 1 C.49-53
CHUCTCMBI 9 | Ilpog.: 3nauenue oucnepchvix cucmem 6 npogheccuu agmomexanuxa 1 C.52-56,k0HCTIEKT
10 | Ilpogh..J1.p Ilonyuenue smynbcuu MOMOPHO20 U U3VUEHUE ee CBOUCE 1 https://physcolloid.ru
4 | Tema 1.5. PactBOpSI. 11 | PactBopsl. PactBopenue. Kpucramioruaparst 1 C.57-62
DNEKTPOIUTHIECKAs 12 | Teopus HNEKTPOTUTUYECKON TUCCOIIUALTUM 1 C.62-67
Aucconnanus 13 | Mpog.: *ecmrkocmo 80061 u ciocobbl ee ycmpaHeHUs. 1 C.67-71
14 | Ilpog.: JlLp.: Ilonyuenue scecmkoii 800bl U CHOCOOBL ee CMALHUEHUs. 1
8 | Tema 1.6. BemectBa n 15 | Ilpogh.: Kucnomwi. Hcnonv3oeanue cephoti KUCIOMbL 8 ABMOMOOUNLHBIX 1 C.72-77
UX CBOIWCTBA B CBETE AKKYMYAAMOPAx U 0Jisk OYUCMKU COJIAPKU.
Teopun 16 | Ilpogh.: JLp.: ceolicmea kucrom. [lpasuna pasbasnenus cepHOu KUCIOMbL. 1 | Omsrr 7-11, c. 240-
ANEKTPOJIUTUYECKON 241
auccouuanuu. 17 | Ilpog.: Ocnosanus. Hcnonvsosanue eokue wenouell 8 AkKyMyismopax 1 C.78-81
18 | KonTponbHas pabota 3a 1 n/r 1
2 moJqyrogue
19 | lpog.: JLp.: ceoticmsa wenoueti. Th npu pabome co wenouamu 1 | Omn. 12-14, 241
20 | Conu. Tabauna pacTBOPUMOCTH 1 C.82-84

25




Y | Pazgen Ne | Tema ypoka Teopu | JIII3 | [1/3
s
21 | JL.p.: B3auMoielicTBHE COJICH C METAJTIaMHU 1 | On.15,c.242
22 | JLp.: 'maponu3 coneit. MicnibiTanre pacTBOPOB COJIEW MHAMKATOPAMH 1 | On.17,c.242
23 | Okcupbl 1 C.92-97
4 | Tema 1.7. XumMnueckue 24 | Knaccudukamms XMMHUIECKUX peaKITHit 1 C.98-103
peaKinmn 25 | DIeKTpoM3 paciijlaBOB M PACTBOPOB AJICKTPOJIUTOB 1 C.104-107
26 | CKOpOCTh XMMUYECKUX PEAKIIHI 1 C.107-110
27 | JLp.: u3ydyeHue 3aBUCUMOCTHA CKOPOCTH X.pEaKIUK OT HAIMYUS KaTaJIn3aTopa 1 |C.I111-115
WM UHTUOUTOpa Ha MpUMEpPE MEePEKUCH BOIOPOIa
3 Tema 1.8. Xumus 28 | MeTayutbl ¥ HEMETAILIBI KaK MPOCTHIC BEIIECTBA. 1 C.116-120, C.127-
aneMeHToB. [IpocTeie 130
BENIECTBA 29 | Ilpogh..: Kopposus memannos. Cnocobwl 3auyumsl om KOppo3uu 1 C.121-124
30 | Ilpogh..J1.p.: 3asucumocms cxopocmu Koppo3uu 0m yclosutl OKpyscarouyelt 1
cpeoul.
2 | Tema 1.9. Xumus B 31 | Ilpogh.: Cemunap. Memannwt u cniagvl 8 agmomoouIecmpoeHuu 1
KHM3HH 00LIeCTBa 32 | Ilpog.: Cemunap. Memannwvl u cniagvi 8 agmomoourecmpoenuu 1
Paznen 2. OPTAHUYECKAS XUMMUSA
3 | Tema 2.1. OcHOBHBIE 33 | [IpenMet opranuyeckoil Xumuu. Teopusi CTpOEHUS OPraHUYECKUX 1 C.141-146
MOHATHS OPTaHUYECKON COEIMHEHHI
XUMHH U TEOpUs 34 | ILp.: OnpeneneHue BaI€HTHOCTH 3JIEMEHTOB 1
CTPOCHIS OPraHMHCCKUX | 35 | [1.p.: CocTaBieHne XUMUYECKHX (POPMYIT U MOJIENCH MOJIEKYJI 1 | C.147-153
COCANHCHHIN 36 | Knaccudukamus peakiuii B OpraHn4eckod Xumun'" 1 C.153-156
12 | Tema 2.2. 37 | llpogh.: Ankanvl 1 C.157-163
VYrineBoaopoasl U Ux 38 | llpogh.: Ankenvi 1 C.164-168
OPUPOAHBIC UCTOYHUKH | 39 | [Ipogh.: JLp.: ObHapysiceHue HenpedenbHbiX coOeOUHeHUll 8 KEPOCUHe, 1
cKunuoape
40 | Ilpogh.: Anxaouenvl. [lonumepuszayuu ankenos u arkaoueros. Kayuyxu. 1 169-173
Pezunwvi
41 | Ankunbl. ['omonornueckmii psa. XuMHUYECKHE CBOWCTBA 1 173-177
42 | JLp.: llonmy4yeHue aneTuiieHa U U3y4yeHHe ero CBOMCTB 1 | Yu.pwiem
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U | Pasgen Ne | Tema ypoxka Teopu | JIII3 | J1/3
s
43 | Ilpogh.: Apenwvi. benszon 1 178-181
44 | Heghpmo. Pexmugpuxayus. Kpexune 1 C.252
45 | Bensun. Cnocobwi nogvluieHuss OKMaHo8020 YUCAA 1 188,
46 | IIpog.: ILp.: Mapxu ouzenvnoco monauea. Llemanosoe uucio 1 188
47 | Ilpog.: Il.p.: Momopusie macna: cocmas, mapku. Illenounoe uucno. 1 Koncr.
Ilpucaoxu
48 | Ilpog.: I1p.: [lobounble npoOyKmul c2opanus MONIUBA U CNOCOOBL 1 | Koncm.
VMeHbUEeHUs. MOKCUYHOCIU 8bIXTONA
10 | Tema 2.3. 49 | Ilpog.: Cnupmul. Toxcuunocms memaHona u npasuia mexHuxKu 1 191-196
Kucnoponconepxamue bezonacnocmu npu pabome ¢ HUM.
OpraHu4eckue 50 | Ilpogh.: JLp.: uzyuenue ceoucmes 9mui08020 CRUpmMa KaKk pacmeopumers 1
COCMHEHU 51 | Ilpog.: Muocoamommusie cnupmoi. dmuneHenukonb. AHmugpu3sol 1 194-196
52 | ®enHom. 1 196-198
53 | Ilpogh.:Anvoezuowt u kemouwi. [lonuxkonoencayus, genorogopmanboecuoHast 1 199-202
cmona
54 | KapOoHOBBIE KHCIIOTHI. 1 203-206
55 | JL.p.: U3yueHne XuMHUYECKUX CBOMCTB YKCYCHOM KUCIOTHI I |c97
56 | Ilpog.: Cnoocnvie aghupsi, sncupol. Peaxyus smepugpuxayuu. I'uoponus 1 206-211
orcupos. Moina
57 | Ilpog.: JLp.: Cpasnenue c8oticme MblLia U CUHMEMUYECKUX MOIOUUX 1 | Om.16,c.242
cpeocma
58 | YrneBonpl. Knaccudukamnus. buonorndeckas posib 1 212-217
3 | Tema 2.12. AMHUHEL, 59 | AMuHBI. 1 218-221
AMUHOKHCIIOTHI, O€TKH 60 | Ilpogh.:Ilp.: Anununosvle Kpacumenu. 1 | xoHCH
61 | Ilpogh.:Amunokucnomet. Peaxyuu konoencayuu. [lonamue o cunmemuyeckux 1 221-225
B0JIOKHAX.
62 | Ilpogh..J1.p.: Hccredosanue HamypanvHbiX U CUHMEMUYeCKUX 80J10KOH NO 1
KOJLIeKYuu
1 | Tema 2.13. 63 | buosornuecku akTUBHBIE coeAMHEHUS: DEePMEHTHI, TOPMOHBI, BATAMHUHBI, 1
buonornyecku 64 | nexapcTBa 1
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Y | Pazgen Ne | Tema ypoka Teopu | JIII3 | [1/3
s
AKTUBHBIE COCTMHEHHSI
1 | Tema 2.14. O606menue | 65 | Ilpogh.: Cemunap: [Joposxcuas anmeyxa 1
POWJICHHOTO 66 1
2 | duddepenuupoBannbiii | 67 | AuddepenunpoBanHblii 3auet 1
3a49€T 68 | duddepermupoBanHbiii 3a4eT 1
24 12
36 | [lo BTOpOMY pa3zaeny N3 HUX poduIbHOE COAEPIKaHNE UMEIOT 13 8
68 Hroro no nBym pazaenam 45 23
W3 Hux npoduisHOE cofiepKaHue UMEIOT 20 13
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5. YCJIOBUSA PEAJIMZALIUA YYEBHOI'O INIPEAMETA

5.1. TpeGoBaHusi K MUHNMAJbLHOMY MaTepHaIbHO-TeXHUYECKOMY 00ecredeHUI0
Peanunzanus yueGHoro npeamera TpedyeT Halmuus yueOHOro kabuHeTa XuMum; 1adopaTopun
XUMUH.

Ob6opynoBanue yueOHOT0O KaOUHeTa:

- MOCAJIOYHBIE MECTA MO KOJMYECTBY O0YUArOIIUXCS;

- pabouee MeCTO TpernoaBaTers;

- BBITSDKHOU IKad);

- KOMIUIEKT 33/I1aHUH JUTsl TECTUPOBAHUS M KOHTPOJIBHBIX PadoT.

TexHuueckue cpeacTBa 00yUeHUs:

- KOMIIBIOTEP C JIMLEH3UOHHBIM IPOrPaMMHBIM 00€CTIeueHHEM;
- MyJIbTUMETUATIPOEKTOP;

- UHTEPAKTUBHAs 1OCKA.

O06opynoBaHue 1abOpaTOpUH:

- Ha0Op XMMUYECKOH MOCY/IBI M IPHHAIICKHOCTEH /IS TaOOPaTOPHBIX U MPAKTHIECKUX paboT —
M0 KOJIMYECTBY O0yYarOIIHXCs;

- Ha0OPBI PEAKTHBOB OPTAaHUYECKUX U HEOPTaHMUYECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HATISITHBIX TOCOOMH «XUMUS»;

- TEPMOCTAT;

- CYIIUIBHBIN mIKad.

5.2. UudopmanmonHoe odecneueHue 00y4eHust
[lepeuenp pekOMeHyeMbIX yueOHBIX U3AaHul, THTepHeT-pecypcoB, TONOIHUTEIbHON
JUTEPaTypBI

OcCHOBHbBIE HCTOYHUKH JJI51 00y4alOIIMXCH:

1. T'abpuensn O.C. Xumust: y9eOHHK I CTYIACHTOB 00pa30BaTENbHBIX YUPESKICHUN CPETHErO
npodeccuoHaabHOro oopazoBanus. -6-e uza./ O.C I'abpuensn, U.I'. Octpoymos. - M.:
Axanemus, 2016. -336¢.

2. I'abpuensan O.C. Xumus 11 npodeccuil ¥ CeruaaIbHOCTeH TEXHUYECKOTo MPOopuIIs:
yueonuk /O.C.I'abpuensH, U.I'OctpoymoB. — 8-e u3zf., crep. — M.: M3maTenbekuii eHTp
«Axanemus», 2014. — 256 c.

3. I'abpuensa O.C. Xumus. 10x1.: yueOHUK 0a30BOT0 ypOBHS IJIsi 00111€00pa30BaTEIbHBIX
yupexaenuit. - M.: JIpoda, 2005. - 192c.

4. I'abpuensn O.C. Xumust. 1 1ki1.: yaeOHUK 0a30BOT0 YpOBHS I 00111€00pa3oBaTeIbHBIX
yupexaeHui. - M., 2006.- 224c.

5. COopHUK 3a/1a4 110 OPraHWYeCKor XxumMun: YueOH. mocodue /Ilox pen. A.E.ArporHomoBa. —
M.: U3n-80o MI'Y, 2000 — 160 c.

OcHOBHbIe HCTOYHMKHU/JIS IpenogaBaTtesiei:

1. I'abpuensn O.C. Hacronbhas kuaura yuurens xumuu: 10 xinace / O.C I'abpuensn, NI
OctpoymoB - M, 2004.

2. I'abpuensan O.C. HactonbHas kaura yuuresst xumuu: 11 xnace: B 2 4. O.C. I'abpuensn, I'.T.
JIpicoBa, A.I'. BBeaenckas - M., 2004. — 284c.

3. XuMus B IIKOJIE: HAYYHO-METOIMYECKUH JKypHaIl yupex1eH MUHUCTEpCTBOM 00pa3oBaHUs U
Hayku PO.

29



4. Jlunuu P.A. TecroBble 3a1aHus 1O O0MIE U HEOPraHMUECKOW XUMHUU C PEILICHUSIMUA U
orBetamu / P.A Jlunun, E.B. CaBunkuna, H.C.Pyxkk, JI.FO.Anmuk6eposa. — M.: BUHOM.

JlaGopatopus 3Hanuii, 2014. — 230 c.

5. Anexcunckuii B.H. 3annmaTenbHbIe ONBITHI 0 XUMHUM: KHUTa 114 yuuTens. — 2-€ u3l., UCIp.

— M.: IIpocBemienue, 1995. — 96 c.

6. tpemmuep .M. Xumus Ha nocyre: JJomamnssg xum. JIa0.: Ku. ans yyammxcs. — M.:

IIpoceemenue, 1996. — 94 c.

HNHurepHer - pecypcesl:
www. pvg. mk. ru (omumnuazna «l[lokopu BopoObeBsI TOpEI»).

www. hemi. wallst. ru (OGpa3oBatenbHbIN CAUT TSI IIKOJIBHUKOB « XUMUS).
www. alhimikov. net (O6pa3oBaTenbHbIN CAaNT I NTKOJIHLHUKOB).

www. chem. msu. su (31exTpoHHast OMOINOTEKA O XUMHH).

www. enauki. ru (MHTepHeT-U3/1aHue A yuuTenel « EcTecTBeHHbIE HAyKn»).
www. Iseptember. ru (MeToauueckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (kypHam « XuMuUs B IIKOJIEY ).
www. hij. ru (kypHaI «XUMUS U )KU3HDY).

www. chemistry-chemists. com (3J€KTpOHHBIN KypHaI « XUMHUKU U XUMUS).

6. KOHTPOJ/Ib U OHEHKA PE3VYJIbTATOB OCBOEHUAA

YYEBHOI 'O ITPEAMETA

KoHTponb 1 o1eHKa pe3ynbTaToB OCBOSHUS YYEOHOTO TpeIMeETa OCYIIECTBISIETCS
MPETno/1aBaTesieM B MPOIECCE MPOBEICHUS MPAKTHUYECKUX 3aHATHN 1 1a00paTOPHBIX padoT,
TECTHUPOBAHUS, a TAK)KE BHITIOTHEHHS 00YYarOIIUMUCS WHANBUAYATBHBIX 3a/IaHUH, IPOCKTOB,

HUCCIIETOBAHUMN.

IIpenmeTHbIe pe3yabTaThl 00y4YeHUs

®opMbI M MeTO/IbI KOHTPOJISA U
OIleHKH Pe3y/JIbTATOB 00y4YeHHsI

C(OPMHPOBAHHOCTh  TPEJCTABICHHA O MeCTe XHMHUH B
COBPEMEHHOW Hay4HOH KapTHHE MUPA; TIOHUMAaHUE POJIU XUMUU B
dbopMHpOBaHUN Kpyrozopa U (YHKUIMOHAIBHOH TI'PaMOTHOCTU

YCJIOBCKA JIA pCIICHUS MPAKTUYICCKUX 3a4a4;

MUChMEHHAs CAaMOCTOSTEIbHAS
pabora
TECTUPOBAHHUE

BJIaACHHUC OCHOBOIIOJararomimMmu XHMHYCCKHMMHU ITOHATHAMMU,

INUCHbMCHHAsA CaMOCTOATCIIbHAA

TEOpHUSMH, 3aKOHAMH W  3aKOHOMEPHOCTSIMH;, yBEpeHHOe | pabora
MOJIb30BaHNE XUMHYECKOM TEPMUHOJIOTMEN U CUMBOJIMKOM; TECTUPOBAHUE
BJIAJICHUE  OCHOBHBIMM  METOJJAMM  HAYYHOIO  TO3HAHMS, | IPaKTHYECKasi IPOBEPKa

UCIIOJIb3YEMBIMU B XMUMHUU: HAOJIOJIEHUE, ONHUCAHKUE, U3MEPEHUE,
OKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBSICHATH PE3yIbTAaThI
IIPOBEICHHBIX OIBITOB UM [J€JaTh BBIBOJABI, TOTOBHOCTb U
CIIOCOOHOCTh TPHUMEHSATh METOJbI TO3HAHUS TIPH PEHICHUU
MPAKTUYECKUX 3a]1a4;

TECTUPOBAHUE

c(OpPMUPOBAHHOCTh YMEHHS /1aBaTh KOJIMYECTBEHHBIE OLIEHKH U
IIPOBOAMTD PacueThl [0 XUMUYECKUM (OpMYyJIaM U YpPaBHEHUSM;

NMUCHMEHHAs CaMOCTOSITEIIbHAS
pabora, TeCTUpPOBaHNE

BJIaACHHC IIpaBUuJIaMU TCXHHUKHU 0e30macHOCTH

HCITIOJIb30BaHUHN XUMHYCCKHX BCIICCTB,

npu

MUChbMEHHAs CaMOCTOSITEIIbHAS
paboTa, TeCTUpOBaHHUE
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c(OPMHPOBAHHOCTh COOCTBEHHOW TMO3MLMHU I10 OTHOIICHUIO K | MpaKTHYecKas MpOBepKa
XMUMUYECKON MH(OpMAIMH, TOTY4aeMOM U3 pa3HbIX UCTOYHUKOB. | TECTHPOBAHUE
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