MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUNCKOM ®EEPALIUNA
BPATCKHI HEJLTIOJI03HO-BYMAKHBIN KOJLIEK

OENEPAJIBHOI'O 'OCY JAPCTBEHHOI'O BIO/DKETHOI'O
OBPA3OBATEJIBHOI'O YUYPEXJIEHWA
BBICILIEI'O OBPA3OBAHUA
«BPATCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET»

PABOYAS ITIPOTPAMMA YYEFHOU JUCITATLIAHBI
Xumus
CroenuaibHOCTh
13.02.11 Texunyeckas IKCIIyaTAlUsl U 00CTY;KUBAHHE IEKTPUIECKOTO U

3JIEKTPOMEXaHHYECKOr0 000py10BaHus (110 OTPACIAM)

KBanuduxanys BbITyCKHUKA

Texnuk

bparck, 2021



Pabowas mnporpamma yueOHON pucuHMIUIMHBI pa3pabotaHa Ha ocHoBe PexepanbHOroO
rocyIapCTBEHHOr0 00pa30BaTEeIbHOrO CTaHJapTa CpeaHEro npodeccHoHanIbHOro 00pa3oBaHus 10
cnenuanpHocTH 13.02.11 «TexHuveckas 3kcruTyatauuss ¥ OOCITYy)KMBaHHUE JJIEKTPHYECKOIO U
ANIEKTpOMEXaHU4YeCcKoro obopyaosanus (1o otpaciasam)y ot 07.12.2017r. Ne 1196

Opranuzanus-paspadoryuk: BIIBK GI'EOY BO «bpl'V»

PazpaboTunk:
B.B. A6xpaxumoBa, mpenoxasareib Kapeapsl XAMUKO-MEXaHHYECKUX AUCLUILTHH

PaccMoTpeHa Ha 3acelaHuy Kadeaphl S3HEPreTHIECKHUX ¥ CTPOMTETBHEIX IHCIUILTHH
ot «7?*» _¢% 2021r. Tporokon Ne 7

YTBepik/ieHa 3aM.AMpeKTopa 1o yuebHoi pabore

W JI.M. Konosasniosa

OT « /,Z'» 2 2021 r.




COJEP)KAHUE

1. [TACIIOPT PABOYEN ITPOI'PAMMEBI YUEBHOW JIUMCIIATIIAHBL ..., 4
2. CTPYKTYPA U COAEPXKAHME YUEBHOUW JIUCIIATIIAHEL .........oocovvrireereeree e, 7
3. YCJIOBUS PEAJIU3ALIAM ITPOT'PAMMBI YUEBHOM JUCLIUIIIMHEL .................co....... 15

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCLIUIIJIMHEL........ 16



1. MACIHIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATLIMHBI
1.1 Ob6nacty npuMeHeHus: padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUIUHBI SIBISETCS YACThIO MPOTPAMMBI MOATOTOBKH
CIIEIUATIUCTOB cpenHero 3BeHa B cooTBercTBUH ¢ PI'OC mo cmemmanpHocTm CIIO 13.02.11
TexHuuyeckass dKCIUTyaTaldss H OOCIY)KMBAaHHE DJCKTPHUUYECKOTO U  SJICKTPOMEXAHHYECKOTO
obopyaoBanus (1o oTpaciisiM) (YpOBEHb IOATOTOBKH 0a30BbIi).

1.2 Mecro yuyeoHoi qucuuiuinabl B cTpykrype IIICC3: npoduibHas JUCHUNIMHA
00111€00pa30BaATEIBHOI0 HMKJIA.

1.3 Meau wu 3agayd AUCUMIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS
JUCHHUILTHHDI

B pe3ynbrare ocBoeHUs yueOHON AUCHUILIMHBI 00Y4atOLHUiics JOKEH YMeTh!

— OIEpUPOBATh CIACAYIOIIUMU XUMUUECKUMHU MMOHATHSAMU: BELIECTBO, XUMUUECKUN JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAs MaccChl, HOH, aJUIOTPOINHUsI, U30TOIIBI,
XUMHYECKAsl CBSA3b, IEKTPOOTPULIATEIBHOCTh, BAJIEGHTHOCTh, CTENIEHb OKUCJIEHMSI, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIH 00beM ra3000pa3HbIX BEUIECTB, BEIIECTBA MOJIEKYISPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHMUS, PACTBOPBIL, JIEKTPOIUT U HEINEKTPOIIUT, MIEKTPOIUTHYECKAS] JUCCOLMALINSL, OKUCIUTEID
U BOCCTAaHOBHTEJb, OKHCICHHE M BOCCTAaHOBIICHHE, TEIUIOBOW A(PQPEKT peakiuH, CKOPOCTh
XMMHUYECKON Peaklny, KaTajau3, XUMHUYECKOEe paBHOBECHE, YIJIEPOJHBIN CKeleT, PyHKIMOHAIbHAs
rpynmna, u30MepHsi, TOMOJIOTHS;

— YCTaHABJIMBAaTh IPUYMHHO-CJICACTBEHHYIO CBSI3b MEXIY COAEpPKAHUEM 3aKOHOB
COXpPaHEHHsI MACChI BEIIECTB U TIOCTOSHCTBA COCTAaBA BEIIECTB M HAIMCAHHEM XUMHYECKHX (OpMYIT
Y YPaBHEHUM;

— YCTaHABJIMBATh  HBOJIIOLIMOHHYIO  CYIIHOCTh  MEHJEJIEEBCKOM U  COBPEMEHHOM
dbopmyupoBOK nepuoauueckoro 3akona J[.M.Menneneena;

— OOBACHATH (PU3MUYECKUI CMBICT CHUMBOJMKM MEPHOAMYECKOW TaOMUIBl XMMHUYECKHX
snemenToB J[.M1.MeHeneeBa (HOMEpOB 3JIEMEHTa, NEpUoJia, TPYIIbl) U yCTaHABINBATh NPUUHMHHO-
CIIEICTBEHHYIO CBSI3b MEX]Yy CTPOCHMEM aToMa M 3aKOHOMEPHOCTSMHU W3MEHEHHsI CBOWCTB
3JIEMEHTOB M 00pa30BaHHBIX MU BEILECTB B IEPUOIAX U IPyIIax;

— YCTaHABJIMBATh 3aBUCHUMOCTb CBOMCTB XMMMYECKHX BELIECTB OT CTPOEHHS aTOMOB
00pa3yromux X XUMHUECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS KPUCTAIUTMYECKHX
PEILIETOK;

— HCIIOJIb30BaTh B y4eOHOW U MpOoeCcCHOHATbHON NEATEIbHOCTH XMMHUYECKUE TEPMHUHBI U
CUMBOJIUKY;

— OTpa)kaTh COCTaB OPraHUYECKUX COETMHEHUH C MTOMOIIBI0O XUMUYECKHX (GOPMYII;

— OTpaXkaThb XUMUYECKHE MPOLIECCHI C TOMOIIbIO YPaBHEHUN XUMUYECKUX PEAKIUH;

— 00BSCHATDH CYIIHOCTh XUMHUYECKHUX IPOLECCOB;

— YCTaHaBJIMBAaTh MpPHU3HAKW OOLIEro MW PAa3JIMYHOIO B THUIIOJIOTMHM peakuud A
HEOPraHWYECKON U OpPraHUYEeCKON XUMUH;

— COCTaBJIATh YPaBHEHHUS PEAKLUI C MOMOIIBIO METO/A AJIEKTPOHHOI0 OajaHca;

— OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH pEeaKIMHU M MOJOKEHHS XMMHUYECKOTrO
pPaBHOBECHSI OT Pa3IMYHbIX (DaKTOPOB,;

— BBINIOJIHATh XMMHMYECKUH HKCIEPUMEHT B IIOJIHOM COOTBETCTBMM C IpaBHJIaMU
0e30IMacHOCTH;

— Habmoath, (UKCHUpPOBaTH M OINHUCHIBaTh PE3YyJIbTaThl MPOBEJEHHOTO XUMHYECKOIO
HKCIIEPUMEHTA;

4



— IIPOBOJIUTH CAaMOCTOSITENIbHBIM TOUCK XUMHUYECKOW HH(OpMAIMM C HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJISPHBIX W3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WnTepHera);

— HCIIOJIb30BAaTh KOMIBIOTEPHBIX TEXHOJOTHI Ajii 00pabOTKM M Tepeladyd XUMUYECKOU
uH(pOpMaIlUU U €€ MPe/ICTaBICHHs] B pa3IUYHbIX (hopMax;

— YCTaHABIIMBAaTh 3aBUCHUMOCTh MEXIY KAa4eCTBEHHOW M KOJMYECTBEHHOW CTOPOHAMHU
XUMHUYECKHX O0BEKTOB H MPOIIECCOB;

— peliaTh pacyeTHbIE 33J]a41 110 XUMUYECKUM (opMysiaM U YpaBHEHHUSM;

— 00BACHATH XUMHUECKUE SIBJICHUS, IPOUCXOIAIINE B IPUPOJE, OBITY U HA POU3BOCTBE;

— OIPENENITh BO3MOXXHOCTH TPOTEKAHMSI XHUMHUYECKHUX TMPEBpAlllEHUH B Ppa3IUYHbIX
YCIIOBUSIX;

— co0JII01aTh MpaBUiIa 3KOJIOTMUYECKH ITPAMOTHOTO MTOBEACHUS B OKPYXAIOLIEH cpere;

— OLICHUBATh BIIMSHUE XHMHUYECKOTO 3arpsi3HEHUs OKpY)Kallled cpelpl Ha OpraHu3M
YeJIoBeKa U IPYTue KUBbIE OPTaHU3MBbIL;

— coOmoIaTh MpaBuiIa OE30MacCHOTO OOpAIICHHS ¢ TOPIOYUMHU U TOKCHYHBIMH BEIIICCTBAMH,
1a00paTOPHBIM 000PYIOBaHUEM;

— MOATOTABIIMBATH PACTBOPHI 3aJJaHHON KOHIIEHTPAIIMH B OBITY M Ha IPOU3BOJICTBE;

— KPUTUYECKH OIICHMBATh JIOCTOBEPHOCTh XMMHUYECKOW HMH(OpMAIMH, MOCTYHAOUIeH U3
pa3HbIX UCTOYHHUKOB.

B pesynbprare ocBoeHMs y4eOHOM MUCHUIUTMHBI O0y4YalOIIUIACs T0KEH 3HATh

— ONpEIENICHUS CIAeYIOMMNX XUMHUUECKUX TOHATUH: BEIIECTBO, XUMUYECKUI SJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTENbHbIE aTOMHAas M MOJEKYJISpHas Macchl, HOH, aJNIOTPOMNHS, H3OTOIBI,
XUMHYECKasi CBSI3b, AIEKTPOOTPUIIATEIBHOCTD, BAJICHTHOCTD, CTENICHh OKHCJICHHUS, MOJIb, MOJISIpHAs
Macca, MOJIIpHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOCHUSI, PACTBOPBI, SJCKTPOIUT U HEAIEKTPOIIUT, SJICKTPOTUTHUYECKAS TUCCOIUAIINS, OKHCIUTENh
U BOCCTAaHOBUTEIIb, OKHCIIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PGEKT peakiuu, CKOPOCTh
XUMHYECKON PEaKInH, KaTajn3, XUMHUUECKOE PaBHOBECHE, YIIEPOJHBIN CKeNeT, (YyHKIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXPaHEHHSI MACCHI BEIIECTB U TIOCTOSIHCTBA COCTABA BEIIECTB;

— XapakTepUCTHKY 3JIEMEHTOB MaJlbIX M OONBIIMX TMEPHOJOB IO MX IMOJOXKEHHIO B
ITepuonuueckoit cucreme J[.M.Menneneena;

— XapaKTEPUCTHKY BAKHEHIINX THIIOB XUMHUYECKHUX CBS3€H W OTHOCHUTEIHHOCTH ATOH
TUTIOJIOTHH;

— OCHOBHBIE TOJIOXKEHUSI TEOPUU AJIEKTPOIUTHYECKOM TUCCOIMAIMU U XapaKTEPUCTUKY B
CBETE ITOM TEOPUHU CBONCTB OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEIMHEHU;

— OCHOBHBIC TIOJIOKECHHS TEOPHH XUMHUYECKOTO CTPOSHHSI OPraHMYECKUX COCTUHEHUH W
XapaKTEPUCTHKY B CBETE ITOH TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPTaHMUYECKUX COCIMHEHUH,

— XapaKTepUCTHKY COCTaBa, CTPOEHMsS, CBOICTB, MOIYYEHHUS W NPUMEHEHUS BaXKHEUIIMX
metauioB (IA u Il A rpynmn, antoMuHus, keje3a 1 HEKOTOpbIX d-371EMEHTOB) U UX COCTUHEHUH;

— XapaKTEPUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, TOIYYECHUS W NPUMEHEHUS BaXKHEUIIHX
HemetauioB (VIII A, VIIA, VIA rpynn, a Takxke asora u ¢docdopa, yriaepoaa U KpeMHUS,
BOJIOPO/JIA) U UX COEAMHEHMUIA;

— XapaKTEPUCTHKY COCTaBa, CTPOCHHS, CBOMCTB, TOIYYCHUS W NPUMEHEHUS BaKHEUIIIHX
KJIACCOB YTJIEBOIOPO/IOB (AJIKAHOB, IMKJIOAJKAHOB, aJKEHOB, AJIKMHOB, apeHOB) M MX Hamboiee
3HAYMMBIX B HAPOJHOXO3AWCTBEHHOM IUIAHE MTPEICTABUTEIICH;

— XapaKTepUCTHKY COCTaBa, CTPOCHMS, CBOMCTB, MOJYYEHUS U NPUMEHEHUS BaXKHEUIIMX
IpeJCTaBUTENIeH KIIACCOB OPraHUYECKUX COEJMHEHUH: METaHOJIa W 3TaHoja, CIOXKHBIX 3(UpOB,
KHUPOB, MBI, albIerua10B (hopManbAEeTHAOB U alleTalbAeruaa), KETOHOB (aleToHa), KapOOHOBBIX
KACIOT (YKCYCHOM  KHCIIOTBI), MOHOCaxapuaoB (TJIIOKO3BI), JAMCAXapHIOB  (caxapo3bl),
MOJIMCAaXapuA0B (Kpaxmalia U IeJUTI0JIO3bl), aHWJIMHA, aMUHOKHCIIOT, O€JIKOB, MCKYCCTBEHHBIX M

CHUHTCTHUYCCKHX BOJIOKOH, Kay4yKOB, IJJACTMACC,
5



— Ha3BaHUS OPraHWYECKUX H3YUYEHHBIX BEIIECTB I10 TPUBHAIBHOW WM MEKIyHapOIHOU
HOMEHKJIAType;

— KIIacCCU()MKALUI0 XUMUYECKUX PEAKIMHA MO Pa3TUYHBIM MpPU3HAKAM: YHUCIY M COCTaBY
IPOJYKTOB M PEareHTOB, TEIUIOBOMY 3(QEeKTy, HampaBleHHIO, (a3e, HAIMUUIO KaTaau3aropa,
U3MEHEHUIO CTETEHEeH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIIUX BEIECTBa;

— KJIacCU()MKALIMIO BEIIECTB M MPOIIECCOB C TOYKHU 3PEHUS OKHCIICHUS-BOCCTAHOBIICHHUS.

OcBoeHue copepkaHus y4eOHOW AMCHMIUIMHBI «XUMHS» O00ECHeunBaeT JOCTHIKECHHUE
CTYACHTaMH CJIEIYIOLINX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO FOPAOCTH U YBAXECHHUS K UCTOPUH U JTOCTH)KEHUSM OTEUYECTBEHHON XMMUYECKOH
HAYKH; XMMHYECKH T'PaMOTHOE IOBEJCHHE B NMPO(GECCHOHAIBHON IEATEIBHOCTH M B OBITY IpHU
00palIeHny ¢ XUMHUUYECKIMH BEIIECTBAMH, MaTepHalaMH U IPOIIECCaMH;

— TOTOBHOCTh K IPOJOJDKEHUIO 00pa30BaHUS M MOBBINICHUS KBAIH(HUKAIUU B N30paHHOM
npoeCCHOHATIBHON JEATEIIbHOCTH U O0OBEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIETECHIUH B
3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XMMUYECKOH HAyKH M XMMHUYECKHX
TEXHOJOTUH JUIS TOBBIMICHUS COOCTBEHHOTO WHTEUICKTYAJIbHOTO Ppa3BUTHS BBIOpaHHOM
poeCCHOHAIIBHON JEATEIHbHOCTH;

MeTanpeaMeTHbIX:

— WCIIOJNIb30BaHUE PA3JIMYHBIX BHUJIOB TII03HABATEIBHON JEATEIBHOCTH W OCHOBHBIX
MHTEIUICKTYaJIbHBIX oOmepanuid (IOCTaHOBKM 3amayd, (OPMYJIMPOBAHUS THIIOTE3, aHANM3a |
CHHTE3a, CPaBHEHHUS, 0000IIEHHs], CHCTEMATH3aIllH, BBISIBICHUS TIPUYUHHO-CIICJICTBEHHBIX CBSI3CH,
IIOMCKa aHaJIOroB, (hOPMYJIMPOBAHUS BBHIBOJIOB) JUISl PEILICHUS TIOCTABICHHOH 3aJaul, IPUMEHCHHE
OCHOBHBIX METOOB TO3HaHUS (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) ISl H3YUCHHUST Pa3ITUIHBIX
CTOPOH XHMHYECKHX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh
CTaJIKUBATHCSI B PO eCCHOHAILHOMU cdepe;

— HCTOJIb30BaHME PA3IMYHBIX HMCTOYHUKOB JUIS IOJYYEHUS XMMHUYECKOH WHpopmanuy,
YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTH ISl JOCTIKEHHS XOPOIINX PE3yIbTaTOB B MPOPECCHOHATBLHON
ctepe;

NMpeAMeTHBIX:

— c(hopMHUPOBAHHOCTH MPEJCTABICHUNA O MECTe XMMUU B COBPEMEHHOM Hay4yHOM KapTuHE
MHUpa; MOHUMaHHUE POJHM XUMHH B (POpMUpPOBAaHMH Kpyro3opa W (hyHKIHOHAIEHOW TPaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTUUYECKUX 3a/1ay;

— BJIaJICHHE OCHOBOIIOJATAIONIMMU XHMHYECKUMHU TIOHATHSIMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAaHUE XUMUUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BIJIQJICHWE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHHUS, HWCIOJb3yeMBIMH B XHUMHHU:
HaOJroIeHueM, OIMCaHMEM, H3MEPEHUEM, SKCIEPUMEHTOM; yMeHHe o0pabaThIBaTh, OOBACHATH
pe3yabTaThl MPOBEACHHBIX ONBITOB W JIENaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTH
METO/bI MO3HAHUSI ITPU PELICHUN PAKTUUYECKUX 3a]1a4;

— c(OPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMUYECTBEHHBIC OIIEHKU U TIPOU3BOAUTH PACUYETHI 1O
XUMHUYECKUM (POpPMYIIaM U YPaBHEHHUSIM;

— BJIaJICHHE NIPAaBUIIAMU TEXHUKHU 0€301TaCHOCTH MPH UCIIOJIH30BAHUN XUMHYECKUX BEIIECTB;

— ¢(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOLICHHUIO K XMMUYECKOH MH(pOopMaIuy,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIHUILINHBI

Buna yueOHoii padoThI O0bem yacon
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 100
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 100
B TOM YHUCIJIE:
nabopaTtopHbIe paObOTHI 20

IMPAKTUYCCKHUEC 3aHATHA -

KOHTpOJIbHAast paboTa -

KYPCOBOM IPOEKT -

CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero) -

ITpomexyrounas arrecranus: B popme 1udepeHIIPOBAHHOTO 3a4eTa




2.1 TemaTuyeckuii IJIaH U Co/iepKaHNE Y4eOHOH JUCIUTLINHBI XUMHUS
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1 xkypc 1 cemecTp
Pazgen 1 O0masi 1 HeopraHm4eckasi XMMust 80 481+164p
Tema 1.1 Xumus — HayKa 0 BelecTBax 4 4T 3HaTh: ONpPEEeTCHUS XUMUYECKUX OHSATHH.
1 Brenenue. CocraB BemectBa. 3mepenue BemiecTna. 2 o VYMeTh: OnepupoBaTb XHUMUYECKHUMHU TOHATHUSIMU, 1
' ArperatHble cocTOssHMS BenecTBa. CMeCH BEIECTB. yCTaHaBIMBAaTh  MPUYMHHO-CIEICTBEHHYIO  CBS3b
MEXJy COJEp)KaHUEM 3aKOHOB COXPAHEHMS] MaccChl
BEUIECTB M IIOCTOSHCTBA COCTaBa BELIECTB U
HallMCaHUEM XUMHUYECKHX (GOpMyl M YpaBHEHMIA;
. UCIONb30BaTh B y4eOHOM M mpodeccHOHATbHON
PacuerHble 3a7aun Ha HAX0XKJIEHUE OTHOCUTEIHHON
. . NEeSTeIbBHOCTH XMMHUYECKUE TEPMUHBI U CUMBOJIHKY;
2. MOJIEKYJISIPHOM MacChl, ONIPEIEIEHUE MAaCCOBOM J0JIH 2 2T 1
pelaTe  pacyeTHbIE 3aJauyd 10  XUMHYECKHM
XUMHUYECKHX 3JIEMEHTOB B CJIO’KHOM BEILIECTBE. )
dbopMylnaM U ypaBHEHUSM, yCTaHaBIUBaTh
3aBUCUMOCTb MEXIY KaueCTBEHHOU U
KOJMYECTBEHHOW CTOPOHAMHU XUMHYECKHX OOBEKTOB
Y TIPOLIECCOB.
Tema 1.2 Ilepuoanyeckuii 3aK0H U MEPUOAUYECKAA CHCTEMA 8 41+ 3HaTh: XApPaKTEPUCTHUKY JJIEMEHTOB MAaJbIX H
xumn4ecknx 3jieMeHToB JI.M.Menaesaeesa. CTpoenue aroma. P | Gonpumx NIEPUOJIOB 10 HUX TOJIOXKEHHIO B
[Tepuonnueckuii 3akon [I.11. MenneneeBa. CtpoeHue nepuoanueckoit cucreme .M. Menaeneena.
3. atoma. CocTaBleHHE JIEKTPOHHBIX KOH(UTYpaIHii 2 2T YMeTh: ycTaHaBIMBaTh 3BOJIOLUOHHYIO CYLIHOCTH 1
ATOMOB XMMHUYECKHX 3JIEMEHTOB. MEHJIEJIEeBCKOH M COBPEMEHHOW (OpMYyITUPOBOK
4 CoBpemenHas (HOpMyIHPOBKA MEPHOAUUECKOTO 3aKOHA. 2 I nepuoanveckoro  3akona  JI.H. Menneneesa; 1
' 3HaveHHE MEPUOANICCKOTO 3aKOHA U TTEPUOMIECKOM OOBACHAT,  (DU3WYECKUN  CMBICT  CHMBOJIUKH




cucTeMbl XuMuueckux asementoB J[.U. Meneneena aiist
Pa3BUTHS HAYKU ¥ IOHUMAaHUS XUMUYECKON KapTUHBI
MUpa.

Jlabopamopnas paboma Ne 1. CpaBHEHUE CBOWCTB

MEePUOINIECKON TAOIUIBI XUMHUYECKUX SJICMCHTOB
J.1. MenneneeBa (HOMEPOB dJEMEHTa, NEPHOJA,
TPYIIIbI) U YCTAaHABIUBATH MPUUYUHHO-CIICACTBEHHYIO
CBSI3b MeXy CTpPOEHUEM aToma u
3aKOHOMEPHOCTSIMH M3MEHEHHUsI CBOMCTB 3JE€MEHTOB
U oOpa3oBaHHBIX MMM BELIECTB B MEpUOAaX U
rpymIax; yCTaHABJIMBATh 3aBUCUMOCTh CBOMCTB

2 IIPOCTBIX BEIIECTB, OKCUI0OB U THAPOKCHIOB 2JIEMEHTOB 3 41mp XUMHMYECKHX  BCIIECTB OT CTPOEHUS  aTOMOB
epuoaa. 00pa3yIONIMX X XUMHUYECKUX 3JIEMEHTOB; OTPAXaTh
XMMHMUYECKHE TMPOLECCHl C IIOMOULIbI YPaBHEHUU
XUMHUYECKUX  pEaKlUMi; OOBACHATH  CYHUIHOCTb

XUMHYECKHUX IPOLIECCOB.
Tema 1.3 CTpoenue BemecTBa 4t 3HaTh:  XApaKTEPUCTHKY  BAXKHEHIIMX  THUIIOB
7 [TonsiTue o xumudeckoi cBsa3u. KopaneHTHas ) XUMHMUYECKHX CBSI3¢d U OTHOCHUTEIBHOCTH 3TOU

' XUMHUYECKasl CBsI3b. IOHHAs XUMHUYECKas CBA3b. T TUIIOJIOTHH.

YMeTb: OOBACHATH 3aBHCUMOCTh CBOWCTB BEILECTB

Mertannnueckas XuMuieckas cBs3b. Bonopoanas

8. 2T OT HUX COCTaBa U CTPOCHUS KPUCTAIIMYECKHX
xXuMuueckas cBsi3b. KomruiekcooOpa3zoBanue.
PELIETOK.
Tema 1.4 [IucnepcHbie cHCTEMbI 21+2ap | 3Harh: Kiaccu(UKAIMIO JAHUCIEPCHBIX CHCTEM B
3aBUCHUMOCTH oT arperaTHoro COCTOSIHUSA
JMCTIIEPCUOHHOM CpeJibl U AUCTIEPCHON (ha3bl, a TaKKe
0 pa3Mepy MX YacTHL; 3HAYEHUE JUCIEPCHBIX
[TonsiTve 0 MUCHIEPCHBIX CUCTEMAX. 3HaUCHHE cUCTEeMax JKMBOM M  HEXHMBOM TIpUpOAE U
0. JUCIIEPCHBIX CUCTEM KUBOUM U HEXXUBOU IIPUPOLE U 2T IIPAKTUYECKOH )KU3HH YEJIOBEKA.

MPAKTUYECKOHN )KM3HH YEJIOBEKA. YMeTh: onepupoBaTh CIEAYIOIIMMU XUMHYECKUMHU
HNOHATHAMM:  JMcliepcHas (as3a, AuCHepCUOHHAas
cpena, TrpyOOJUCHEpCHbIE W TOHKOJHMCIIEPCHBIE
CUCTEMBI, KOAryJIsLus.

10. | Jlabopamopnas paboma Ne 2 JluciepCHbIE CUCTEMBI. 251p
Tema 1.5. Xumuyeckue peakuuu 4t 3HaTh:  ONpPENENIEHHA  XUMHYECKMX  IOHATHUH;
Knaccudukanusa xummuueckux peakunii CKopocTb KJIacCUPUKALMI0O  XUMHUYECKHX  peakuuid 1o
11. | xumuueckux peakuuit. OOpaTUMOCTh XUMUUYECKHX 21 Pa3IMYHbBIM IIPU3HAKAM.
peakiuii. XUMHYECKOE paBHOBECHE. YMeTh: omnepupoBaTh XUMHYECKMMH MOHSTHUSIMU;
12. Penrenue 3amau. 2T OOBSICHATh  CYIIHOCTh XHUMHYECKHX IPOIIECCOB;




OOBSICHSITh 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOU
PEaKLUH U IOJ0KEHUS XUMUYECKOTO PAaBHOBECUS OT
pa3nUYHBIX (AKTOPOB; OMPEICISITh BO3MOKHOCTH

IPOTEKaHUs XUMUYECKUX MIpEeBpaIICHUI B
pa3JIMYHBIX YCIOBUSIX; pEHIaTh pACUETHBIC 3aauH.
Tema 1.6. OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHUH 1 10 61+4ap 3HaTh: OCHOBHBIE  KJIACCHI ~ HEOPTraHUYECKHUX
HX CBOICTBA COCIMHEHUN W HX XapaKTePUCTUKY: CBOMCTBA,
13. Okcuppl 1 ux cBoiictBa. OCHOBaHUS U UX CBOMCTBA. 2 2T [IOJIyYEHUE U NPUMEHEHUE; T'E€HETUYECKYH CBS3b
14. | Kucnotsl 1 ux coiicrBa. CoJiM U X CBOMCTBA. 2 2T MEX]Ty KJIacCaMH HEOPTaHMYECKUX COCAUHEHHM.
15 I'eneTnyeckas CBA3b MEXKAY KJIaCCAMU HEOPIaHUYECKUX 2 2 YMerb:  OTpaxarb PEPIMH%CKI/IG IpOHECCHI UC
" | coeqMHEHUH. MOMOIIbI0  YPaBHEHUN  XMMHUYECKHX  PEaKIIUii;
OOBSICHATh  CYIIHOCTh XHUMHYECKHX IPOIIECCOB;
BBITIOJIHATh XUMUYECKHM SKCIEPUMEHT B IOJIHOM
COOTBETCTBMM  C  TMpaBujamMu  0€30MacHOCTH;
16. | Jlabopamopuas paboma Ne 3. CBOICTBa KJIaCCOB 4 An Ha0JI01aTh, (PUKCUPOBATh U OMKCHIBATH PE3YJIbTATHI
17. | HEOpraHMYECKUX COECIMHEHUN. p IIPOBEICHHOTO XUMHUYECKOTO AKCTICPUMCHTA;
coOmoaTh MpaBWia 0e30mMacHOro OOpameHus ¢
FOPIOYUMHU u TOKCHUYHBIMU BELLECTBAMHU,
71a60paTOPHBIM 000PYOBAHUEM.
1 kypc 2cemectp
Tema 1.7. PacTBOpbI. DJIeKTPOJUTHYECKAS TUCCOIHAIUS. 12 8t+4ap | 3Harh:  ompene’eHHs ~ XUMUYECKUX  IOHSTHIA;
18. | IlonsTue o pactBopax. KoHueHTpanus pacTBOpOB. 2 2T OCHOBHBIE TIOJOKEHUSI TEOPUHU DIIEKTPOIUTHUECKOMN
19 Pemienue 3a1au Ha HAX0XKASHUE MAacCOBOM JI0JH 5 5 JMCCOLMALMY M XapaKTEPUCTHKY B CBETE OTOM
" | paCTBOPEHHOIO BEIIECTBA. T TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
Teopus IAEKTPOTUTUYECKON AUCCOLUALINH. COCIMHEHHH.
20. | duccoumanus Boabl. Bogopoansliii mokaszarens. Cpena 2 2T YMeTh: ONEpUpOBaTh XUMHYCCKUMHU MOHITHIMH,
BOJHBIX PACTBOPOB AJIEKTPOJUTOB. pemaTth pacyeTHbIE 3aJadyd M TOATOTaBIMBATH
21 Peakiiun oOMeHa B BOJTHBIX pacTBOpax dJEKTPOJIUTOB. 2 2 pacTBOpBI 3aJaHHON KOHIIEHTpalMu B OBITY U Ha
’ FI/IIlpOJ'II/IS KaK OOMEeHHBIHN IpoLece. IIPOM3BOACTBE, OTpa)Xarb XMMHYCCKHC IIPOLICCCHI C
22. | Jlabopamopuas paboma Ne 4. Peakiinn HOHHOTO OOMEHa. 2 21p IOMOIIBIO  YPAaBHCHMH ~ XUMHYCCKMX  PCaKIUi;
OOBSCHATh CYNIHOCTh XHMHYECKHX IPOIIECCOB;
23. | MaGopamopnan patoma Ne 5. Tumponus coneii. 5 2mp BBIMIOJIHATh XUMHMUYECKUI SKCHEPUMEHT B TMOJIHOM

COOTBETCTBHHU C mpaBrujIaMu 6G3OHaCHOCTI/I;
HaGJIIO,Z[aTB, q)HKCHpOBaTB W OIMUCBIBATH PC3YJIbTATHI
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MIPOBEJICHHOTO XUMHYECKOTO IKCIIEPUMEHTA;
coOmo1aTh MpaBmiia 0OE30MaCHOTO OOpAaIlEHUs C
TOPIOYNMH u TOKCUYHBIMU BEIIIECTBAMH,
71a60paTOPHBIM 000PYIOBAHUEM.

Tema 1.8. OKMCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKINU 4 2T1+270p | 3HaTh: OHpPENENECHUS  CIEAYIOIIUX XHMHUYECKUX
24 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE Peakiu. MeTo 5 o HOHSTHM: 3JIEKTPOOTPHULIATEIILHOCTD, CTENeHb 1
" | anekTpoHHoOro HanaHca. OKHUCJIEHUS,  OKUCJIMTEIb U  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHME; KJIACCHU(PHUKAIUIO
BELIECTB M IPOLIECCOB C TOYKHU 3PEHMSI OKHUCICHMSI-
BOCCTAHOBJICHHSI.
YMeTh: onepupoBaTh CIEAYIOIIMMU XUMHYECKHUMHU
HOHSTUSMH:  AJIEKTPOOTPHUIATEILHOCTh,  CTENEHb
OKHUCJIEHUS,  OKUCJIMTEIb U  BOCCTAHOBUTEID,
OKHCJICHHE ¥  BOCCTaHOBJICHHE,  COCTaBIATH
Jlabopamopnas paboma Ne 6. OKUCTUTENBHO- o ’
25. 2 2mp ypaBHEHUsI  peakiuii ¢  TOMOIIbI0  METoJa 2
BOCCTAHOBUTEJIbHbBIE PEAKIIUH. . .
ANEKTPOHHOro OanaHca; BBIMOIHATE XUMHUYECKHIA
9KCIIEPUMEHT B IOJIHOM COOTBETCTBHM C IpPaBUJIAMU
Oe3zonmacHOCTH;  HaOmomath,  (QUKCUPOBATH W
ONMCHIBATh PE3YJbTAThl POBEJAECHHOIO XUMHUECKOIO
9KCHEpUMEHTa; coOMI0aTh NpaBuiia 0e30M1acHOTro
oOpamieHuss €  TOPIOYUMH H  TOKCHYHBIMHU
BEIIIECTBAMH, JIAOOPATOPHBIM 000PYJOBAHUEM.
Tema 1.9. XumMus 371eMEeHTOB 14 141 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOMCTB,
26 OOu1as xapakrepucTika MetauioB. O01ue crnocoos! 5 ’r NOJY4YEHHUsl U IPUMEHEeHUs1 BaxxHeHMx metamios (la 1
" | momy4yeHust MerauioB. Kopposust MeTamuios. u I a rpynm, antoMuHus, Kene3a U HEKOTOphIX d-
27. | lllenouHble U MIETOYHO3EMENIBHBIE METAJLIBI. 2 2T 3JIEMEHTOB) M MX COCJMHEHWH; XapaKkTEPHCTHKY 1
AnroMuHuii 1 ero coegunenus. JKemeso u ero COCTaBa, CTPOEHUS, CBOWCTB, MOJYYEHUS U
28. COEIMHEHMUS. 2 2r npuMeHeHus BakHedmx HemeramwioB (VIII a, Vlila, 1
29 O6mas xapakTepucTHKa HEMETAILIOB. Bogopo. ) - VlIa rpymnm, a takxe asora u (1)00(1)0}33, yriepoja u 1
" | braroposHble Ta3kL. KPEMHHUS, BOJIOPOJIA) U UX COCTUHEHHH.
30. | 'anorensr. Cepa u ee COeIMHEHHS. 2 2T YMeTh:  yCTaHaBIMBaTh  3aBUCUMOCTb  CBOMCTB 1
31. | Asor u pocdop. Yriaepon v KpeMHHIA. 2 2T XMMHUYECKHX  BEIIECTB OT CTPOCHHS  aTOMOB 1
. . o0pa3ylomux  MX  XUMHYECKUX  DJIEMEHTOB;
32. 3adeTHOE 3aHIATHE MO 00IIeH U HEOPraHUUECKOW XUMHUHU 2 21 1

UCHOJIb30BaTh B y4yeOHOM M mpodeccuoHaTbHON
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JESATEIbHOCTH XMMHUYECKUE TEPMUHBI U CUMBOJIUKY;
OTpakaTb XUMHYECKHE IIPOLIECCH C  IOMOIIBIO
YpaBHEHMH XHMHYECKHX peakuui; OOBSICHATH
CYIIHOCTh XHMMHYECKHUX IIPOLECCOB; COCTABIATH
YpaBHEHHA  peakuuid C  I[OMOIIBI0  METoja
JJIEKTPOHHOTO OanaHca; IIPOBOAMTH
CaMOCTOSITENIbHBIA TOUCK XMMHUYECKONH MH(POpPMALUU
C  HUCHOJBb30BAaHMEM  pPA3JIMYHBIX  HCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX M3JaHHN, KOMIBIOTEPHBIX 0a3
JAHHBIX, PECYpCOB HHTEpPHETa); HUCIOJIb30BATh
KOMITBIOTEPHBIX TEXHOJOTUH Ui O0OpaboTKH U
nepefayd  XUMHU4Yeckod — MHpopmamumum U ee
NPEACTaBICHUS B Pa3MYHBIX (hopMax; coOIr0aaTh
IIPaBWJIA HKOJIOTMYECKH TI'PAMOTHOIO IIOBEIECHUS B
OKpYy>Karoleu cpene; OLICHUBATh BIIMSIHUE
XUMHMYECKOIO 3arpsi3HEHUSI OKPY)KAIOILEH Cpelbl Ha
OpraHusM 4€JI0BCKa M IPYI'MC JKUBBIC OPraHU3MBIL
KPUTHYECKH OLICHUBATh JOCTOBEPHOCTb XUMUYECKOU

nHpopmanuu, MoCTynarouiei u3 pasHbIX
VICTOYHHUKOB.
Paznen 2. Oprannyeckasi XuMHs 36 321+4ap
Tema 2.1 OcHOBHBbIE IIOHATHS OPTAaHUYECKOil XUMHUH U Teopust 8 81 3HaTh:  OOpeAeNeHUs  XUMUYECKUX  IOHSATHUH;
CTPOEHMSI OPTaHMYEeCKHUX COeUHEeHHUIl OCHOBHBIE  TOJIOKEHHMSI TEOPUH  XUMHUYECKOIO
33 ITpenmer oprannyeckoil xumuu. Teopus cTpoeHus 5 ’r CTPOECHUS OpPraHUYECKUX COeIMHEHUI u
' opranndeckux coenquHennii A.M. byrieposa. XapaKTEpPUCTUKY B CBETE OSTOM TEOPUU CBOMCTB
34 Knaccugukarus oprannueckux coeiuHeHuil. OCHOBBI 5 7 OCHOBHBIX KJIaCCOB OPraHUYECKHUX COECIUHEHHMN.
" | HOMEHKJIaTypbl OPraHUUYECKUX BEIIECTB. YMeTh: omnepupoBaTh XUMHYECKMMH IOHSATHAMU;
THIBI XUMHUYECKUX CBSI3€H B OPraHMYECKHX COEANHEHUSIX UCTOJb30BaTh B y4yeOHOM M mpodeccuoHaTbHON
35. | u cnoco6b! ux paspsiBa. Kimaccuduxanus peakuuii B 2 2T NEATCIIBHOCTH XUMHYECKHE TEPMUHBI M CHMBOJIHKY;
OpPraHU4eCcKOi XUMHHU. OTpakaTb COCTaB OPraHUYECKUX COEOUHEHMH C
MOMOIIBI0 XMMHUYECKUX (OpMyN; yCTaHABIMBATH
36 PacuerHble 331241 110 XUMHYECKHM (hopMysIam U 5 7 NpPU3HAKK OOLIEr0 M pa3iMyHOIO B THUIOJOTUU

YPaBHEHUSM.

peakuuii 11 HEOPraHWYeCKOM M OpraHuYecKou
XAMHH; TPOBOAUTH  CAMOCTOATENIBHBIM  IOMCK
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XUMHAYECKOH HH(POpMAlMM C  HCIOJb30BAaHHEM
pa3MYHBIX ~ HUCTOYHMKOB  (HAYYHO-IIOMYJIAPHBIX
W3JIaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
UHTEpHETA); UCII0JIb30BaTh KOMIIBIOTEPHBIX
TEXHOJOTUM IS o0paboTku  ® nepegadn
XMMHUYECKOM HHGpOpMallUd U €€ IPEICTABICHHS B
pa3nuYHbIX (OpMax; YCTaHABIMBATH 3aBUCHMOCTH
MEXly KA4YECTBEHHON U KOJIMYECTBEHHON CTOPOHAMU
XUMAYECKHX OOBEKTOB M IMPOIECCOB; peIIaTh
pacyeTHble 3aJjauyd MO0 XUMHYECKUM (GopMylnaM Hu
YPaBHCHHAM; OOBSACHATH XHUMHYECKHUE SIBJICHUA,
OpoMCXoJdIlue B  IpUpoje, ObITY U Ha
IPOU3BOJICTBE; COOIIONATh NPaBHJIA 3KOJIOTHYECKH
IPaMOTHOIO IOBEICHUA B OKpYXaloUIeW cpexc;
OICHUBATh BJIMAHUC XHUMHYCCKOI'O0 3arpsA3HCHHUA
OKpYXKAIoIlle Cpelbl Ha OpraHu3M 4YeloBeKa U
APYTruec XKUBBIC OPraHU3Mbl; KPUTHUYCCKU OLCHHUBATDH
JIOCTOBEPHOCTD XUMHYECKON uHpopManuy,
MIOCTYTIAXOIIEN U3 Pa3HBIX HCTOYHUKOB.

Tema 2.2 YriieBoaopoabl H HX NPHPOAHBIC HCTOYHUKH 4 21+27p
37. | AnkaHbpl. ATKEHBI. AJTKWHBI. 2 2T
38. | Jlabopamopnas paboma Ne 7. YTiaeBOIOPOIBIL. 2 21p

3HaTh: XapaKTEPUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB,
MOJIYYCHUST W TIPUMEHEHHUS BaXKHEUIINX KIIACCOB
yIIEBOIOPOAOB (QJIKAHOB, aJKEHOB, aIKWHOB) U X
HanOojee 3HAYMMBIX B  HAPOJHOXO3AHCTBEHHOM
IUTaHE TpPEACTaBUTENeH; Ha3BaHUS OpPraHUYECKHX
W3YYCHHBIX  BCIIECTB 10 TPUBHAIBHOW  WIIH
MEXTYHApOJIHON HOMEHKIIATYpE;

YMeTh: OTpaxarhb XHMHUYECKHE TMPOIECCHl ¢
MOMOIIBI0  YPaBHEHUH  XUMHYECKHX  PEaKIIHii;
OOBSCHATH CYIIHOCTh XHUMHYECKHX IPOIIECCOB;
BBITIONTHATh XUMHUYECKHH OKCIEPUMEHT B TIOJHOM
COOTBETCTBUM  C  MpaBWIaMH  O€30IacHOCTH;
Ha001aTh, (UKCUPOBATh U OMHUCHIBATH PE3yIbTAThI
MIPOBEJICHHOTO XUMHYECKOTO IKCIIEPUMEHTA;
yCTaHABIMBATh 3aBUCHUMOCTh MEKy KaUeCTBEHHOU U
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KOJIMYECTBEHHON CTOPOHAMHM XHMHYECKUX OOBEKTOB
U TpOIEeccoB; cOOM0IaTh MpaBuiIa O€30MacHOro
oOpamieHuss €  TOPIOYUMH M TOKCHYHBIMHU
BEIIeCTBAMHU, J1a00PaTOPHBIM 000PYJOBAHHUEM.
Tema 2.3. 'mapoKcuJIbHbIE COCTUHEHHS 6 41+2ap | 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOICTB,
39 Crpoenue u knaccuduxanus cnuptos. [Ipenenvubie 5 o HOJy4YeHHUs u pUMEHEHUs BaKHEHIIINX 1
" | OTHOATOMHBIE CIIUPTHI. IpeACTaBUTENEeH KJIACCOB OpPraHUYECKHUX
40. MHoroaromusie ciupthbl. DeHoI. 2 2T COCIMHEHUI: METAaHOJa W 3TaHOJA, CIOXHBIX 1
41. | Jlabopamopnas paboma Ne 8. CuupTsL. 2 211p 5(HpPOB, JKUPOB, MBLI, ATBAETHIOB ((HOPMAIILIACTHIOB 2
Tema 2.4. Aabaeruabl 1 KETOHBI 2 2T M ALETaIbACIUIa), KapOOHOBBIX KUCIOT (YKCYCHOM
42 [TonsiTHe O KAPOOHUIIBLHBIX COCAMHEHUSIX. AJIbICTHIBI. 2 ) KHCIIOTBI), MOHOCAXapu/oB (TIIOKO3bI), AHCAXapHI0B 1
* | KeToHBI T (caxapo3sl), MO CaxapuI0B (kpaxmaiia u
Tema 2.5. Kap6oHoBbIe KHCJIOThI M X IPOM3BOJHbIE 6 6T LCIUTIOIO36);  AHWJIMHA, ~AMHHOKHCIOT, OCNKOB,
43. | IloHsTHE 0 KApOOHOBBIX KUCIOTAX M UX KJIACCU(PHKAIIHS. 2 2t MCKYCCTBCHHBIX W CHHTCTHYCCKHUX  BOJIOKOH, 1
44 [T OMOJIOrHYECKUi P/ TIPEAETBHBIX OJHOOCHOBHBIX 5 27 KayqyKos, miacTMacc. 1
" | KapOOHOBBIX KUCIOT. XMMHYECKUE CBOMCTBA. YMeTb:  OTpakaThb — XMMHYECKHE  NPOLECCH  C
45. | Cnoxuble 2¢upbl. Kupbl. Mpiia. 2 27 HgMOHH’IO YPaBHCHHM  XHMHYCCKHX  PCAKIMHM, 1
Tema 2.6. YraeBoan: 2 or OOBACHATL  CYIIHOCTb  XMMUYECKHX  IPOLIECCOB;
[TonsiTue 06 yrieBonax. Monocaxapuasl. J(ucaxapumsl. BBIIOMHATE - XMMUHCCKIH  SKCICPUMCHT B IIOJHOM
46. TosHcaxapH s 2 27 COOTBETCTBUM  C  MpaBWIaMH  0O€30MaCHOCTH; 1
: HaOII0AaTh, GUKCHUPOBATH U OMUCHIBATH PE3YNILTATHI
Tema 2.7. AMHHBI, AMMHOKHCJIOTBI, 0€JIKH. 8 8t Aar, ¢ p pesy.
IPOBEIEHHOTO XMUMHUYECKOTO HKCIEPUMEHTA;
47. [TonsiTrie 06 aMuHaxX U UX KJIacCU(UKAIINSL. 2 2T POBCA p L 1
= yCTaHABJIMBATh 3aBUCHMOCTb MEX/Ty KaYeCTBEHHOW 1
[omonornyeckuii psijt mpeaeTbHBIX aTu(paTHIecKuX -
48. - 2 21 KOJINYECTBEHHON CTOPOHAMM XUMHYECKUX OOBEKTOB 1
amMHHOB. ["'OMosIorn4ecKuit psiji apoMaTHYECKUX aMHUHOB
U TIPOIECCOB; COOJIOIATh TMpaBuUjiia OE30MacHOTO
49. | AmuHokucno0ThI. benku. 2 2T 1
oOpamieHuss €  TOPIOYUMHM M TOKCHYHBIMHU
50. | 3auerHoe 3aHATHE [0 OPraHUYECKOW XUMHUHU 2 2T BELLECTBAMH, J]AG0PATOPHBIM 060PY/I0BAHHEM. 1
100 (801+2011p)

* 171 XapaKTepUCTHKU YPOBHSI OCBOCHUS yU€OHOTO MaTepHala UCIOIb3YIOTCs CleAYIoLe 0003HaUEHUS:
1 — o3HakOMUTENBHBIN (y3HABaHUE paHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2 — PeTpOYKTUBHBIN (BBITIOJHEHUE ICATEIIEHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM);

3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIIOJHEHHE ACATEIbHOCTH, pellIeHUe TPOOJIEMHBIX 3aj1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIHUATLIAHBI
3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYeT HAMHYMS: yaeOHOro KabuHeTa
- XUMHUH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJarOIINXCS;
- pabouee MecTO IpenoaBaress;

- KJIaCCHAsl JI0CKa,;

- HaISAHbIC TOCOOMS (TIJIaKAThI, CTCHIBI, KOJICKIIHNN ),
- KOMILJIEKT y4eOHO-METOUIECKON JOKYMEHTAITHIH.

- naboparopun XuMHUU

ObopynoBanue 1a00paTOPUH:
- tabopaTopHasi ocyia 1 000py/I0BaHHUE;
- XUMHUYCCKNEC PCAKTHUBEI.

TexHnueckue cpeacTBa 00y4eHHUs:
- MyJIbTUMEI1a 000py10BaHHE

3.2. UndopmanuonHoe odecrieyenne o0yueHust

OCHOBHBIE HICTOYHUKH:

1. Axmeros, H. C. O0uias u Heopranuueckas Xxumus: yueOHuk st By30B / H. C. AxmeTos.
— 12-e m3x., crep. — Cankt-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Texkcr:  anextponHwld  //  JlaHb:  2yeKTpoHHO-OMOmmoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/153910.

2. IIpecc, U. A. Opranuueckas xumus: yueOHoe nocobue ans cro / U. A. Ilpecc. — CaHkr-
[TerepOypr: Jlanp, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — TexkcT: anekrpoHHbIi // JlaHs:
aNeKTpOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/154411.

JIonOTHUTENbHBIE HCTOYHUKH:

3. Kupumnos, B. B. Heoprannyeckass xumusi. Teoperndeckne OCHOBBI: yueOHuK / B. B.
Kupunnos. — Cankr-IlerepOypr: Jlanp, 2020. — 352 ¢. — ISBN 978-5-8114-4376-5. — Tekcr:
AIIEKTPOHHBIN /l Jlans: 3JEKTPOHHO-OMOIMOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/131011

4. O6mas xumus. Teopus u 3aaaun: yueoHoe nocooue / H. B. Koposun, H. B. Kynemios, O.
H. T'onuapyk [u ap.]; nox penakuueit H. B. Koposuna, H. B. KynemoBa. — 3-e u3a., crep. —
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yabTaTOB OCBOCHMSI Y4eOHOH AMCHMIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TIPOIECCe MPOBENCHUS MPAKTUYECKUX 3aHATUH W J1a00OpaTOPHBIX pPadoT,
TECTUPOBAHUS, a TaKKe BBINOJHEHUA OOYYalOIIMMHUCA WHIMBUIYaJIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

YMETh!

— OIICPUPOBATHL CICAYIOIIMMU XUMHUYCCKUMU TMOHATUAMU:

BC€IICCTBO, XUMHUYCCKUMN 3JICMCHT, aToM, MOJICKYJIA,
OTHOCHUTCJIBHBIE aTOMHad W MOJICKYJIApHasd MacChl, HOH,
AJUIOTPOIINA, H30TOIIbI, XUMHUYCCKaA CBA3b,
QJICKTPOOTPHULIATCIIBHOCTD, BaJICHTHOCTB, CTCIICHDb

OKHCJICHUS, MOJIb, MOJIIpHAs Macca, MOIISIPHBIM 00beM

ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYSPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PAaCTBOPBI, JJIEKTPOIUT U
HE3JIEKTPOJINT, EKTPOJIUTHYECKAS JIUCCOIUAITHS,
OKHCIIUTEINb u BOCCTaHOBHTEb, OKHCJICHUE u

BOCCTaHOBJICHUE, TEIUIOBOH 3((EKT peakuuu, CKOPOCTh
XAMHYECKOW peaKIMu, KaTajiu3, XMMHUYECKOe pPaBHOBECHE,
YIIICPOHBIA CKeNeT, (pyHKIHOHAIbHAS TPYIIa, H30MepHs,
TOMOJIOTHSL;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHWBUIYATbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a peIlicHHE 3a/1a.

— yCTaHaBJIMBAaTb IPUYUHHO-CJICACTBCHHYIO CBA3b MCKIY
CoJep)KaHUEeM 3aKOHOB COXPAaHEHUS MacChl BEUIECTB U
IIOCTOSAHCTBA COCTaBa BCIICCTB W HAIIMCAHUEM XHUMHNUYCCKHX
(dhopMyn 1 ypaBHEHUIA;

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
71a00paTOPHBIX PadoOT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHbBIX H TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PELICHHUE 3a/1a4.

— yCTaHaBIHMBAaTh IBOTIOLOHHYIO CYIIHOCTD | - OLICHKa 3a BBITIOJTHEHHE

MEH/IETIEEeBCKOM " COBPEMEHHOI (GOPMYIIMPOBOK | HHIMBUIYAJIbHBIX U TECTOBBIX 3a1aHHH,

neproauaeckoro 3akona /I.M1.Menneneesa; - OIICHKA 32 BBIITOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.

— O0BACHATH bu3nyeckuit CMBICIT CHMBOJIMKH | - OLICHKa 3a BBITIOJTHEHHE

HNEPHOJNYECKON  TAONMIBI ~ XMMHYECKUX  DJIEMEHTOB | MHIMBHIYaJbHBIX U TECTOBBIX 3aJaHUM;

.M. MenzneneeBa (HOMEpPOB 3JIEMEHTa, EPHOAA, TPYIIIBI) U
YCTaHOBJIMBATh MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXIY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB
3JIEMEHTOB M OOPa30BaHHBIX MMH BEIIECTB B MEPHOAAX U
rpynmnax;

- OLIEHKA 3a pellieHNe 3a/1a4;
- OIICHKA 32 BBITIOJIHEHNE BHEAYIMTOPHOU
CaMOCTOSITEIbHOM PabOTHI.

— yCTaHaBIMBAaTh  3aBHUCHUMOCTh  CBOIMCTB  XMMHYECKHX
BEIIECTB OT CTPOCHHUSI aTOMOB 00pa3yIONINX WX XUMHUYECCKHX
3JIEMEHTOB;

- OIICHKa 3a BBITIOJTHCHHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHﬁ.

— OOBSCHATH 3aBUCUMOCTH CBOICTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMYCCKUX PCHICTOK,

- OIICHKa 3a BBIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUM.

— UCTIONIB30BaTh B ydeOHOW u©  mpodeccrnoHaabHON
JIEATeNIbHOCTH XUMUYECKIE TEPMUHBI U CUMBOJIHKY

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
71abopaTopHBIX PadoT;

- OLIEHKa 3a BBITTOJIHEHHE
WH/IMBUIYAITBHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 3a peIIeHUE 33/1a4;

- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON pabOTHI.

— OTpaXkaTh COCTAB OPraHUYECKUX COCAUHEHUN C IMOMOIIbIO
XUMHUECKUX (PopMyIT;

- OIGHKa 32 BBHINOJIHEHHE W 3alIHuTy
71abopaTopHBIX PadoT;

- OLIEHKa 3a BBITIOJIHEHHE
WH/IMBUIYAITbHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 32 pelIeHUE 33/1a4;




Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHHsI, YCBOCHHbIE 3HAHWS)
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- OIICHKA 32 BBIMIOJIHEHUE BHEAY IUTOPHOU
CaMOCTOSATEITHLHON paObOTHI.

— OTpaXkaTb XMMHUYECKHUE MPOIECCHI C MIOMOIIBIO YPaBHEHUN
XHMHYECKUX PEeaKIIuii;

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
n1a00paTOPHBIX PadoT;

- OLICHKA 3a BBITIOJTHCHHE
WHIMBUAYATBHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 3a pellleHue 3a/1a4;

- OIICHKA 32 BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOM PadOTHI.

— OOBSCHSATH CYHIHOCTb XUMHUYECKUX MTPOLECCOB;

- OIICHKAa 3a BBINOJHCHHE U 3aIlUTy
n1ab0paTOPHBIX padoT;

- OLICHKA 3a BBIMOJTHEHHE
WHIMBH/IYAJIbHBIX W TECTOBBIX 3aJITaHUH.

— yCTaHaBIMBATh NpPHU3HAKK OOIIEr0o W pa3INdHOTO B
TUIOJIOTUN PEAKIUNA ISl HEOPTraHWUYECKOM U OpraHuYeCcKOu
XUMUM,;

- OIICHKAa 3a BBINOJIHCHHE U 3aIlUTy
n1ab0paTOPHBIX PadoT;

= OILICHKa 3a BBIITOJTHEHUEC
WHIUBHIyaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OIICHKA 3a PEIICHUE 3a/1a4.

— COCTaBIIATH YPaBHEHHs pEaKIMii ¢ MMOMONIBI0 METoMa
3JIEKTPOHHOTO OajaHca;

- OICHKAa 3a BBbIIIOJIJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OIICHKa 3a BBIIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUI.
— OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pPEaKIuu | - OLICHKA 3a BBITIOJTHEHHE

U TOJIOKCHHA XHWMHUYCCKOI'0O PaBHOBECUA OT Ppas3IMYHBIX
(hakTopOB;

WHIUBUAYAITBHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 3a pelllcHHe 3a/1a4;

- OLICHKA 3a BBINOJIHCHUE BHEAYTUTOPHOU
CaMOCTOSITEILHON PabOTHI.

— BBIIIOJIHATH XHUMHYECKAN SKCHECPUMEHT B IIOJITHOM

COOTBETCTBHU C IIpaBUJIaMU 6630HaCHOCTI/I;

- OLIEHKA 3a BBHIIOJIHEHHE M 3aIINUTY
NPaKTUIECKUX U 1ab0opaTopHBIX padoT;
- OLIEHKA 3a BBITIOJTHEHNE
WHAMBUAYAJIBHBIX U TECTOBBIX 3aJaHHH.

- Ha6J'IIOILaTI>, (1)I/IKCI/IpOBaTI: U OIHUCBIBATH PE3YyJIbTAThI
MMPOBCACHHOTO XUMHWYCCKOTO SKCIICPUMCHTA,

- OLIEHKa 3a BBHIOJIHEHHE M 3alINUTY
NPaKTUIECKUX U TabopaTopHBIX padoT.

— [IPpOBOAUTH CaMOCTOSTEIbHBIN IIOUCK XHMHYECKOH
I/IH(I)OpMaLIPII/I C HCHOJIb30BAHHWEM PA3JINYHBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJTHCHHUEC BHeay):[PITOpHOfI
CaMOCTOSTEIILHOU pa6OTI>I.

(HayqHO-TIOMYJISIPHBIX ~ W3JaHHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHeTa);
— MCIOJBb30BaTh  KOMIBIOTEPHBIX  TEXHOJOTHI ISl | - OLIEHKA 3a BBIIOJIHEHUE BHEAYAUTOPHON

00paboTKM M Iepefayd XUMHUYeCKOH HH(pOpMaluu H ee
IPE/ICTaBICHNS B Pa3IMUHbBIX GopMmax;

CaMOCTOSTEIILHOU pa6OTLI.

— YCTaHABIMBATh 3aBUCHMOCTh MEXKIY KAa4eCTBCHHOW U
KOJINUECTBCHHOW CTOPOHAMH XUMHUYECKUX OOBEKTOB U
MIPOIIECCOB;

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIYaJIbHBIX U TECTOBBIX 3a/IlaHUH.

— peliate pacyeTHbIE 3a7addl 0 XMMHYECKUM (GopMysiaM U
YpaBHEHUSM;

- OICHKa 3a BBIIOJIHEHUE W 3alIUTY
nmabopaTopHBIX PaboT;

- OIIeHKa 3a
WHIAVNBUIYATLHBIX 33aHHT,
- OIICHKA 3a pelIeHre 3aad.

BBITIOJTHCHHUEC

— OOBSICHAT XUMHYECKHE SIBICHUS,
npupoie, ObITY U Ha TIPOU3BOJICTBE;

MPOUCXOJIAIINE B

- OICHKa 3a BBbIIIOJIHCHUEC MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHEHHE
WHIAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHI>’I.
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— ONpEJNeNIATh BO3MOXKHOCTH MPOTEKaHUs XHMHUYECKHX | - OLCHKA 3a BBINOJHEHHEC U 3allUTy
NpEBpaLICHUH B Pa3IMYHBIX YCIOBUSX; 71a00paToOpHBIX PadoT;
- OLICHKA 3a BBITIOJTHEHHE
WHAMBUAYAITBHBIX U TECTOBBIX 3aJaHHH.
— coOMofaTh  MpaBWia  OKOJOTHMYECKM  IPAMOTHOTO | - OLIEHKA 32 BHIIOIHEHUE J1a00paTOPHBIX
HOBE/ICHUs B OKpYXKarollel cpese; pador;
- OLICHKA 32 BBHIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.
— OIICHMBATh  BIMSHWE  XHMHYECKOTO  3arpsA3HEHUS | - OLICHKA 3a BBITIOJTHEHHE

OKpy)KafoIiel cpefapl Ha OpraHu3M dYeloBeKa M JpyTHe
JKUBBIE OPTaHU3MEI;

MHIBHYaJIbHBIX M TECTOBBIX 3a/IaHHH;
- OLICHKA 32 BBIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITEIbHOM PadOTHI.

— coOmofaTh  mpaBwiia  OE30MAacHOrO  OOpalieHusT ¢
TOPIOYMMH M TOKCHYHBIMH BEIECTBAMH, JIaOOPATOPHBIM
o0opyioBaHUEM;

- OIICHKA 3a BBIIOJIHCHUE W 3alIUTY
MIPAKTHIECKHUX U JIAOOPATOPHBIX PadoT.

— TMOATOTABIMBATh PACTBOPHI 33/JIaHHOW KOHIIEHTPALMH B
OBITY ¥ Ha TPOU3BOJICTBE;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTYy
71a00paTOPHBIX PadoOT;

= OILICHKa 3a BBIITOJTHEHUEC
MHIIVBHYaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 3a pellleHue 3a/1a4;

- OIICHKA 32 BBIITOJHCHUE BHEAYIUTOPHOM
CaMOCTOSITETTHHON pabOTHI.

— KPUTUYECKU OLCHMBAaTh JOCTOBEPHOCTh XHUMHUYECKOH
MH(QOPMAIIH, TOCTYAIOLIEH U3 Pa3HBIX HCTOYHUKOB

- OIICHKA 3a BBITIOJIHCHUE BHEAYAUTOPHOMN
CaMOCTOSITETIbHOM PadOTHI.

3HATh:
— ONpENENEHUs]  CHEAYIOUIMX  XUMHUYECKMX  TOHATUM: | - OIICHKAa 3a BBINOJHCHHEC M 3aIlHUTY
BELIECTBO, XHMHYECKHMI OJIEMEHT, aroM, MOJIEKyJa, | 1a00paTOpHBIX paboT;

OTHOCUTEJIbHBIE aTOMHAsi M MOJIEKYyJIsIpHas Macchl, HOH, | - OLICHKA 3a BBIITOJIHEHUE
AIIOTPOIIHS, HU30TOIIbI, XUMHAYECKasA CBSI3b, | MHIMBH/YaJbHBIX M TECTOBBIX 3a/IAHHI,
3JIEKTPOOTPULIATEIILHOCTD, BaJICHTHOCTH, CTENEHb | - OIICHKA 3a PEeIICHUE 3a1a4,

OKHCJICHUS, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN 00BeM

FaBOO6paSHBIX BCHICCTB, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIIPHOTO CTPOCHUS, PpacCTBOPBI, JJCKTPOJIUT U
HEBJICKTPOJIUT, QJICKTPOJIUTUYCCKAsA Jucconuanys,
OKHCIIUTEIIb n BOCCTA@HOBHTCIIb, OKHCJICHHUEC n

BOCCTAHOBJICHHE, TEIUIOBOM 3¢ (EeKT peakmuu, CKOpPOCTb
XUMHUYECKON peaklnu, KaTaliu3, XUMHYECKOe DPaBHOBECHE,
YIJIEPOAHBIA CKeNeT, (pyHKIMOHANbHAS TPYINa, W30MEpHs,
TOMOJIOTHUS;

- OIICHKA 3a BBITIOJTHCHHUEC BHeay):[PITOpHOfI
CaMOCTOSTEIILHOU pa6OTI>I.

— 3aKOHBbI COXpaHCHHA MaCChbl
CoCTaBa BCIICCTB,

BCIICCTB M IIOCTOAHCTBaA

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

= OIICHKa 3a BBIITOJTHEHUC
WHIUBHIyaJIbHbBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 3a PELICHHUE 3a/1a4.

— XapaKTEPUCTUKY JICMEHTOB MaJIbIX M OOJIBIINX MEPHOI0B
Mo WX IMoJioKeHutro B IlepuoaMueckoil  cUCTEMe
J.N.Menneneera;

= OIICHKa 3a BBIITOJTHEHUC
MHAVBUAYAIBHBIX M TECTOBBIX 3aJaHUM;

- OIICHKA 3a pelIeHue 33/1a4;

- OLIEHKA 32 BBINMIOJTHEHNE BHEAYTUTOPHON
CaMOCTOSITETTHHON pabOTHI.

— XapaKTCPUCTUKY BaKHEHIIIMX THUIIOB XMMHYECKUX CBSI3EH 1
OTHOCHUTEIBHOCTD 3TOH THUITIOJIOTHUH;

- OIICHKa 3a BBITIOJTHCHUEC
UHAUBUAYAJIbHBIX U TCCTOBBIX 3a,[[aHPII7L
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— OCHOBHBIC  TIOJIOXKCHHSI TEOPUU  DICKTPOIUTUICCKOM
JIACCOIMAIIMN U XapaKTePUCTUKY B CBETE€ 3TOH Teopuu
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHU;

- OIICHKA 3a BBIIOJIHCHUE W 3allUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a pellicHHe 3a/1aY.

— OCHOBHBIE TIOJIOXKEHHSI TEOPHH XHMHUYECKOTO CTPOCHUS
OpraHUYECKUX COCAUHEHUM U XapaKTEpUCTUKY B CBETE 3TOM

- OIICHKA 3a BBINOJIHCHHE U 3aIUTy
n1a00paTOPHBIX padoT;

TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB  OPraHMYECKHX | - OLICHKA 3a BBITTOJIHCHHE
COCJIMHCHU; WHANBUAYATEHBIX M TECTOBBIX 33/ITaHUH.
— XapaKTEepPUCTUKY COCTaBa, CTPOCHHS, CBOMCTB, MOIYYEHHUS | - OLICHKA 3a BBITIOJTHCHHE

1 mpuMeHeHnsa BakHeWmmx metamuioB (IA w I A rpymm,
AIOMHHMS, JKele3a W HEKOTOPBIX d-2IIEMEHTOB) W uX
COCIUHCHUH;

WHANBUIYATFHBIX M TECTOBBIX 3aaHMA;
- OLICHKA 32 peIleHUE 3a/1a4.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, MMONYYCHUS
1 mpuMeHeHns Bakaermux HemetamioB (VIII A, VIIA, VIA
rpynm, a Takke asora u (Gocdopa, yriepoma U KPeMHHS,
BOJIOPOJIa) ¥ MX COCTMHECHHUIA;

- OLIEHKA 3a BBITIOJIHEHHUE
WHANBUIYATFHBIX M TECTOBBIX 3aJaHMA;
- OIIEHKa 3a peIleHue 3a/1ad.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHHUS, CBOMCTB, MOTYYCHUS
W TpUMEHEHHS Ba)XKHEHIINX KIACCOB  YTIIEBOAOPOJIOB
(ankaHOB, aIKCHOB, aJKHHOB) M WX HanOoJiee 3HAYNMEIX B
HapOJIHOXO3SIIICTBEHHOM ILIaHE IPEICTABUTENICH;

- OICHKAa 3a BBbIIIOJIJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 32 PEILICHUE 33/1a4;

- OLICHKA 32 BHINTOJHEHHE BHEAYAUTOPHON
CaMOCTOSITETIbHOMN PadOTHI.

— XapaKTepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHUS
W TPUMCHEHHS BaXHEUIIMX TMPEICTaBUTENCH KIaccoB
OPraHWYeCKNX COCAMHEHUI: METaHOJa M ATAHOJIA, CIOKHBIX
3$UpPOB, KHUPOB, MBUI, aTbACTHAOB ((POpMATBICTHAOB W
areTanpJeruia), KeTOHOB (ameToHa), KapOOHOBBIX KHCIIOT
(YyKCyCHOH  KHCIOTBI),  MOHOCAaxXapwujaoB  (TIIOKO3HI),
JMcaxapuioB (caxaposbl), TONMCAXapHIOB (Kpaxmama |
LEJUTFOJIO36), AHMJIMHA, AMHHOKHCIIOT, 0emKoB,
HNCKYCCTBCHHBIX W CHUHTCTHYCCKHUX BOJIOKOH, KaydyKOB,
I1acTMacc;

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUH;

- OLICHKA 3a peLIeHHE 3a/1a4.

— Ha3BaHMSA OPraHMYEeCKHX W3YyYCHHBIX  BEIIECTB
TPUBUAIBHOW MJIM MEXIyHAPOJAHOM HOMEHKIIATYPE;

Io

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHbBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 3a PEIICHUE 33/1a4;

- OIICHKA 3a BBIMTOJHEHNE BHEAYIUTOPHOM
CaMOCTOSTEIbHON pabOTHI.

— KJIACCH(DUKALMI0 XUMUYECKUX PEAKIUi MO0 pPa3nYHbIM
IpH3HAKaM: YHCIYy M COCTaBy MpPOIYKTOB M PEarcHTOB,
teroBoMy  3¢ddekry, HampasneHHo, (aze, HATHYUIO
KaTaJIM3aTopa, M3MEHEHHIO CTETICHEH OKUCIICHUS SJIEMEHTOB,
00pa3ymIrX BelIeCTBa,

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHbBIX H TECTOBBIX 3a/IaHHH;

- OIICHKA 3a PEIICHHUE 3a/1a4.

- KHaCCI/I(bI/IKaHI/IIO BCHICCTB U IMPOLECCOB C TOYKU 3PCHUA
OKHCJICHUA-BOCCTAHOBJIICHUA.

- OICHKa 3a BBbIIIOJIHCHUEC MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIVBUIYATLHBIX M TECTOBBIX 3aJ[aHUIA;

- OIICHKA 32 pellicHHe 3a/1aY.
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