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IIVIAHUPYEMBIE PE3YJIbTATbBI

W3ydyeHre XUMHUM B OCHOBHOW MIKOJE NAET BO3MOXKHOCTH JIOCTHYb CIICAYIOLIUX PE3yJIbTaTOB B
HaIpaBJICHUU JMYHOCTHOIO Pa3BHUTHS:
1) BocmuTaHHE POCCHUICKOM TpakIaHCKON HWACHTUYHOCTU: MaTPUOTU3Ma, JIOOBU U YBOKEHHUS K
OTeuecTBY, YyBCTBA TOPJOCTH 32 CBOIO PojiHHY, 32 POCCHIICKYI0 XUMUYECKYIO HAYKY;
2) dbopMUpOBaHHE IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIIECTBEHHOW MPAKTHKH, a TAK)KE COLUAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY H JYXOBHOMY
MHOT000pPa3ui0 COBPEMEHHOTO MUPA;
3) hopMupoBaHHE OTBETCTBEHHOT'O OTHOIIECHUS K YUEHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO
U caMoOOpa30BaHHIO HAa OCHOBE MOTHUBAlMM K OOYYEHHIO M TO3HAHMIO, BBIOOPY NPOGUIBHOTO
0o0pa3oBaHMsl Ha OCHOBE MH(OPMALUU O CYIIECTBYIOIIUX MPOPECCHAX U JMYHBIX MPOPECCHOHATBHBIX
MPEANOYTEeHNH, OCO3HAHHOMY MOCTPOCHUIO0 MHAMBHAYaIbHON 00pa30BaTeNbHON TPAEKTOPUU C YUETOM
YCTOMUYMBBIX TIO3HABATEILHBIX HHTEPECOB;
4) bopmupoBaHME KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOpa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATENBCKOM, TBOPUYECKON M JPYTUX BUAX JCATEIBHOCTH;
5) ¢opmupoBaHuEe MOHUMAHHS LIEHHOCTH 30POBOro U Oe3omacHoro oOpas3a >KU3HM; YCBOEHHUE MPaBUI
WHJWBUIYAIBHOTO ¥  KOJUICKTHBHOTO O€30MacHOrO TIOBEACHUS B UYPE3BBIYAWHBIX CHUTYAIMSIX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIIOICH;
6) ¢dbopmMupoBaHHE MO3HABATEIBHON M MH(OOPMAIIMOHHOW KYJIBTYpHI, B TOM YHCJE PAa3BUTHE HABHIKOB
CaMOCTOSITENILHOM paboThl C Y4eOHBIMH MOCOOMSIMHU, KHHTaMH, JIOCTYMHBIMA HWHCTPYMEHTaMU U
TEXHUYECKHMHU CPEACTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;
7) popmMupoBaHUE OCHOB SKOJIOTHUYECKOrO CO3HAHUS Ha OCHOBE MPU3HAHMS LIEHHOCTH XM3HU BO BCEX €€
MPOSIBJIICHUSAX U HEOOXOMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K OKPYXKAroIei cpere;
8) pa3BUTHE TOTOBHOCTH K PEIICHHUIO TBOPUECKMX 3ajad, YMEHUS HAXOJUTh aJIeKBAaTHBIE CIIOCOOBI IO
BEJCHUS ¥ B3aMMOJEHCTBHS C TMapTHEPaMH BO BpeMs Y4eOHOW W BHEYUEOHOH JesITeThbHOCTH,
CIOCOOHOCTH OLIEHHWBATh NMPOOJIEMHbIE CUTYallUU M ONEPaTUBHO NMPUHUMATh OTBETCTBEHHBIE PEIICHUS B
Pa3NMYHBIX TPOAYKTHBHBIX BHIAX JEATENBHOCTH (ydeOHas IMOMCKOBO-HMCCIENOBATENbCKast, KIyOHas,
MIPOEKTHasl, KPYXKKOBas U T. I1.).

MeTanpeaMeTHBIMH PE3yJIbTaTaMH OCBOCHHS OCHOBHON 00pa3oBaTEeIbHON MPOTrPaMMbl OCHOBHOT'O
o0111ero 00pa30BaHUS SABISIOTCS:
1) oBnameHWe HAaBBIKAMH CAMOCTOSTEIBHOTO NPUOOPETEHUS HOBBIX 3HAHW, OpraHU3alWd Y4eOHOMH
NesITeIbHOCTH, TIOUCKA CPEJICTB €€ OCYIIECTBICHUS;
2) yMEHHE IUIaHUPOBATh MYTH JOCTHIKEHHUS IIeJIed Ha OCHOBE CaMOCTOSTEIIbHOTO aHallh3a YCJIOBUU U
CPEACTB UX JAOCTHXKEHHUsI, BHIIEATh aJbTEepHATUBHBIE CITOCOOBI JOCTHXKEHMS 1IeTM M BBIOMpaTh HanboJee
3¢ (deKTUBHBIA C€HOCO0, OCYIIECTBIATH I103HABATENbHYIO PEQIEKCHI0 B OTHOLICHUM JEHCTBUN IO
pelIeHHI0 Y4eOHbIX U TTO3HABATENIbHBIX 3a/1a4;
3) yMeHHe MOHHMMAaTh TPOOJIEMy, CTaBHThb BOMPOCHI, BBIIBATATh THIIOTE3Y, [aBaTh ONpPEIACIICHHUS
MOHATUSAM,  KJIacCU(UIMPOBATH,  CTPYKTYpUPOBaTh  MaTepHal, MpPOBOJUTH  SKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO TIO3HIINIO, ()OPMYIIHPOBATEH BHIBOJIBI U 3aKITIOYCHUS;
4) yMeHHE COOTHOCHThH CBOM JACHUCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTh KOHTPOJb CBOCH
JESTeTBbHOCTH B TIPOIECCe AOCTIDKEHHSI pe3ysbTaTa, OMpPEIelNsiTh CHOCOOBI NIEHCTBHH B paMKax
NPE/UIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATH CBOM JICHCTBHA B COOTBETCTBHM C
M3MEHSIOIIENCS CUTYyalluen;
5) <¢opmupoBaHMe M pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH HCHOJIb30BaHUA MHCTPYMEHTOB H
TEXHUYECKUX CPEICTB MH(POPMAIIMOHHBIX TEXHOJIOTMH (KOMIBIOTEPOB U IMPOrpaMMHOr0 oOecreueHus)
KaK MHCTPYMEHTAJILHOW OCHOBBI DPa3BUTHS KOMMYHHMKATHBHBIX M I103HABaTEJIbHBIX YHUBEPCAIbHBIX
Y4eOHBIX ICUCTBHIA;
6) yMeHue co37aBaTh, IPUMEHSTh U Pe0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJICIH U CXEMBI JUI PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 3aa4;
7) yMmeHue Wu3BIEKaTh HH()OPMAIMIO W3 pa3IUYHBIX MCTOYHHKOB (BKJIIOYAs CpEACTBA MAacCCOBOM
nH(popManuy, KOMIAKT-TUCKH y4eOHOTO Ha3zHa4yeHUs, pecypcbl MHTEpHeTa), cBOOOAHO TOJIb30BATHCS
CIPAaBOYHOW JIUTEPATypoil, B TOM 4HCIE M Ha DJICKTPOHHBIX HOCUTENISAX, COOJIOAaTh HOPMBI
MH(POPMAITMOHHON U30MPATEITLHOCTH, ITHKH;



8) yMeHue Ha MpaKTHKE MOJb30BaTbC OCHOBHBIMU JIOTUYECKMMHU NMpHUEMAMU, METOJaMH HaOJIroAeHus,
MO/JIEJINPOBaHUs, 00BSICHEHUS, peIlIeH s TPo0JIeM, TPOrHO3UPOBAHMS U JIP.;

9) ymeHHe OpraHu3oBaTh CBOIO )XKM3Hb B COOTBETCTBHH C NPEICTABICHUSIMH O 3J0POBOM 00pa3e KU3HHU,
IpaBax U 00s3aHHOCTAX I'PaKJaHUHA, LIEHHOCTAX OBITHS, KYJIBTYPhl U COLIMAJIHOTO B3aUMOJICHCTBHUS;

10) ymeHue BBIIOTHATH [TO3HABATEIbHbIC U PAKTUYECKUE 33/1aHUS, B TOM YHCIIE IPOCKTHHIE;

11) ymeHHe caMOCTOSTEIBHO W apryMEHTHPOBAHHO OLIEHUBAaThb CBOM JCHCTBUS U JCHCTBUSA
OJTHOKJIACCHUKOB, COJIEpXKATeIbHO OOOCHOBBIBASI MPABHJIBHOCTh WJIM OIIMOOYHOCTH pe3yibTaTa |
criocoba JeicTBUA, alleKBaTHO OLIEHUBATb OOBEKTHBHYIO TPYIHOCTh Kak Mepy (AaKTHYECKOrO WM
MPEIoIaraeMoro pacxoaa pecypcoB Ha pELICHUE 3aaud, a TaKKe CBOM BO3MOXKHOCTU B JIOCTH)KEHUH
LIeJIN OTIPEIeJIEHHOMN CII0KHOCTH;

12) ymenue paborath B rpynne — 3((EeKTHUBHO COTpYAHMYATh M B3aMMOJEHCTBOBAaTH Ha OCHOBE
KOOpAMHAIMM PA3JIUYHBbIX MO3ULMHA NpPU BHIPAOOTKE OOLIEr0 pELIeHHs B COBMECTHOW J€ATENIbHOCTH;
ciymarh mapTaépa, (GOopMyIHpOBaTh U apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaMBATh CBOIO
MO3ULMI0O U KOOPAMHUPOBaTh €€ ¢ NO3MLIMEH NapTHEPOB, B TOM YHUCIE B CUTyallUH CTOJIKHOBEHUS
MHTEPECOB; MPOJYKTUBHO pa3pemaTh KOH(IMKTHI Ha OCHOBE Y4€Ta MHTEPECOB M IO3HMIMN BCEX €ro
YYaCTHUKOB, IOMCKA U OLIEHKHU aJIbTePHATUBHBIX CIIOCOOOB pa3perieHust KOH()IMKTOB.

IpeamerHbiMu pe3yabTaTamMu  ocBoeHHss OCHOBHOHM 00pa30BaTENbHOM MPOTPaMMbI OCHOBHOTO
o011ero 00pa3oBaHUs SABISIOTCA:

1)  ¢opmupoBaHue MepBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX TIPEACTABICHUH O BEIIECTBAX, HX
IIPEBpAILEHUSIX U NPAKTUYECKOM NPUMEHEHUH; OBJIAIEHUE MOHATHHHBIM aIlapaToM U CUMBOJIMYECKUM
SI3BIKOM XHMHU;

2) OoCO3HaHWE OOBCKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HayKh Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYECKUX TPEBPALICHUNH HEOPTaHMUECKUX M OPTaHWYECKHUX BEIIECTB KAaK OCHOBBI
MHOTHX SIBJIEHUH KUBOW M HEXXUBOM MPUPOJBI; YriyOleHue MpeICTaBIeH! 0 MaTeprualbHOM €IMHCTBE
MUDA;

3) oBiIageHME OCHOBAMU XUMHUYECKOW TIPaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBATH U OOBEKTHUBHO
OLICHUBATh JKM3HCHHBIC CHUTYallUd, CBS3aHHBIE C XWMHEH, HaBBIKAMH O€30MacHOTO OOpaIIeHUs C
BEIIECTBAMH, MHCIOJIb3YEeMbIMH B IIOBCEJHEBHOW >XU3HU; yYMEHHEM aHAJIM3UpPOBATh U IUIAHUPOBATh
HKOJIOTHYECKH Oe30IacHOe MOBEICHHE B IENAX COSPEKEHUS 3T0POBbS M OKPYKAIOIIEH CPEIbI;

4) <¢dopmMupoBaHME YMEHMH YCTaHABIMBATh CBSI3U MEXKIY pPEalTbHO HAOIIOAAEMBIMH XUMHYECKUMHU
SBIICHUSIMA ¥ TIPOILIECCAMH, TPOUCXOAANIMMA B MHKPOMHpPE, OOBSCHATH TPUYHHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa M CTPOEHUS, a TAK)KE 3aBUCHUMOCTb ITPUMEHEHHsI BEILIECTB
OT UX CBOICTB;

5) mpuoOpeTeHue OmbITa MCIOJIB30BAaHMUS PA3TUYHBIX METOJOB M3y4EHMs BEILECTB; HAOMIOACHHUS 3a UX
MpEeBpalleHUsIMA TP  TIPOBEACHUN HECIOXKHBIX XHUMHUYECKHUX OJKCIIEPHMEHTOB C HCIIOJIB30BAaHHEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

6) yMeHHe OKasbIBaTh IMEPBYIO MOMOINb MPH OTPABJICHUSIX, OKOTaX W APYIHX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMH U J1a00OpPaTOpHBIM 000pYyI0BAHUEM;

7) oBnageHue mpuémMamu padboThl ¢ HHMOpPMAIUEH XUMUYECKOTO COACpIKAHUS, IPEICTAaBIIEHHON B pa3HOU
¢dopme (B BuzE TeKCcTa, GOpMyIL, TpapUKOB, TAOIMYHBIX JaHHBIX, cXeM, ¢poTorpaduii u 1p.);

8) co3manue OCHOBBI ISl (HOPMUPOBAHHS MHTEPECA K PACIIMPEHHUIO U YIITYOJICHUI0 XUMHUECKUX 3HAHHUN
1 BbIOOpa XMMHUM Kak MPO(UIBLHOrO IpeaMeTa Mpu Nepexojie Ha CTYMEeHb CpPeIHEro (IOJHOro) o0Iero
oOpa3oBaHUsl, a B JaJIbHEHIIIEM U B KauecTBe cepbl cBoel MpodecCHOHaTbHON NesTeIbHOCTH;

9) ¢opmupoBaHHE TMpeICTaBICHUH O 3HAUYEHHMM XHMHUYECKOH HAyKH B PEIIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIIEM, B TOM YHCIIE B TIPEAOTBPANICHUN TEXHOTCHHBIX M SKOJIOTUIECKUAX KaTacTpod.

B u3yueHum kypca 3HauMTeNbHAs POJb OTBOJUTCA XMMHUYECKOMY SKCIIEPHUMEHTY: IPOBEIECHUIO
MPAKTUYECKUX M JTAa0OpaTOPHBIX PabOT M ONMUCAHWIO WX PE3yIbTAaTOB, COOJIOJACHUIO HOPM M TPaBUII
MOBEJICHHSI B XMMUYECKHX JIAOOPAaTOPHSIX.

BbInyCKHUK HAYYHUTCSH:

e ONHCHIBaTH CBOMCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HbIX BEIIECTB, BBIJACINSAS HUX CYILECTBEHHBIC
MIPU3HAKH;

e XapakTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBAM, yCTaHABIUBATh MPUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEX/1y JaHHBIMH XapaKTepPUCTHKAaMH BELIECTBA;

e PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHITUNA: aTOM, MOJIEKYJa, XUMUYECKHHI SJIEMEHT,
IIPOCTOE BEILECTBO, CI0XKHOE BELIECTBO, BAJICHTHOCTD, UCIIOJIb3YsI 3HAKOBYIO CUCTEMY XHMUM;



e m300paxkaTh COCTAaB MPOCTEHIIMX BEMIECTB C TMOMOIIBI0 XUMHYECKUX (OPMYT M CYIIHOCTH
XUMHUYECKHUX PEAKLIUN ¢ TOMOILBI0 XUMUYECKUX YPaBHEHHU;

e BBIYUCIATH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAKXKE MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUSX;

e CpaBHMBATH IO COCTABY OKCH/IbI, OCHOBAHHSI, KHUCIIOTHI, COJIU;

. KJIacCU(UIUPOBATH OKCHJIBI 1 OCHOBAHHUS 10 CBOMCTBAM, KUCJIOTHI U COJIU — IO COCTaBY;

e OMNUCHIBaTh COCTaB, CBOMCTBA U 3HAUYCHHE (B MPHUPOJE U MPAKTUUECKON JIEATETbHOCTH YEIOBEKA)
MIPOCTHIX BELIECTB — KHUCIOPOJA U BOJOPOJIA;

e JlaBaThb CPABHUTEIIbHYI0 XapPAaKTEPUCTUKY XMUMUYECKUX 3JIEMEHTOB M BAXXHEWUILHMX COEAUHECHUI
€CTECTBEHHBIX CEMEICTB LIEJIOYHBIX METAVIOB U TAJION€HOB;

e TIOJB30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU MOCYIOM;

e TPOBOJUTH HECIOKHBIE XUMHUUECKHUE ONBITHI M HAOIIOCHUS 32 U3MEHEHUSMU CBOWCTB BEIIECTB B
MPOIIECCE MX MPEBPAICHHI; COOJIF0IaTh IPABHIIA TEXHUKH 0€30MaCHOCTH NPU MPOBEICHUU HAOIIOICHUH
Y OIIBITOB;

e pa3IMYaTh SKCIECPUMEHTAIBHO KHUCIOTHI W IIEIOYM, IOJb3YSICh HHIAMKATOPAMH; OCO3HABAaTh
HEO00XO0UMOCTh COOIOZIeHHS Mep 0€30MacCHOCTH IIPU 0OpAIICHUN C KUCIOTaMH U [IEI0YaMHU.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS

e I'PaMOTHO OOpaIaThCs C BEIIECTBAMU B MOBCEIHEBHOM KU3HH,

e OCO3HABAaTh HEOOXOIAMMOCTH COOJIOJCHHS TPABHJ SKOJIOTMYECKH O€30MacHOr0 TOBEICHUS B
OKpY>Karolllel NpUpOIHOU cpene

e MOHUMATh CMBICI U HEOOXOAUMOCTh COOJIIOJCHUS MPEAITUCAHUMN, MPEIaraeMbIX B MHCTPYKIIUAX
0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBI/TIOBOM XUMUU H JIP. |

e HCIOJIb30BATh puoOpeTEHHbIE KJIFOUYEBbIE KOMIIETEHTHOCTH npu BBITIOJIHEHUU
HCCJIEIOBATENBLCKUX MPOEKTOB 110 U3YUEHUIO CBOMCTB, CIIOCOOOB MOTYYESHHS U PACIO3HABAHUS BEILIECTB;

e pa3BHBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, MCIOJIb3YSl CPEJICTBA YCTHOI'O M MHUCHBMEHHOTO
OOLIeHMs], MPOSABIATh TOTOBHOCTh K YBXKEHUIO MHOW TOYKU 3pPEHHS MPU OOCYXKACHUU DPE3YyIbTaTOB
BBINIOJTHEHHON paboThI;

e OOBEKTUBHO OILIEHUBAaTh HH(OPMAIMIO O BEIIECTBAX M XMMHUYECKUX IMPOIIECCaX, KPUTUYECKU
OTHOCHUTHCS K TCEBJOHAYYHOM HH(POPMAIINH, HETOOPOCOBECTHOM peKIamMe, Kacaromencst HCIOJIb30BaHUS
Pa3JIMYHBIX BEILECTB.

Iepuoauveckuii 3aK0OH M MepUOANYEcKasi cucTeMa XuMudeckux jeMenToB /[. U. MenaeneeBa.
CrtpoeHue BemecTna

BohinycKHUK HAy4YUTCS:

e KJaccU(PUIMPOBATh XMUMHUYECKHE DJIEMEHTHI Ha METaJUIbl, HEMETAIIbl, DJIEMEHTHI, OKCHUIBl H
TUAPOKCHIBI KOTOPBIX aM(OTEpHBI, W HHEPTHBIC DJIEMEHTHI (Ta3bl) IS OCO3HAHUS BAXXHOCTU
YIOPSAOYEHHOCTH HayYHBIX 3HAHWM;

e  pacKpbIBaTh CMBICI Iepuoauyeckoro 3akoHa /. . MenneneeBa

e OIKCHIBAaTh W XapaKTepU30BaTh TaAONUUYHYIO (OPMY MNEPHOIMYECKOH CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB;

e XapakTEPHU30BaATh COCTAB aTOMHBIX SJIEP U PACHPEIEICHUE YUCIa AJIEKTPOHOB MO JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKHX AJIEMEHTOB MAJIbIX MEPUOJ0B MEPUOIUYECKON CUCTEMBI, a TAK)KE KaJIHs U
KaJIbLIMS;

e pa3zIMyYaTh BHUJIBI XHUMHUYECKOW CBSI3U: HWOHHYIO, KOBAJIEHTHYIO TMOJIPHYI0, KOBAJCHTHYIO
HETIOJSIPHYIO U METAJUTMYECKYIO;

e U300pakaTh AIEKTPOHHBIE (OPMYIIBI BEUIECTB, OOPA30BAHHBIX XUMHUYECKUMH CBSI3SIMH Pa3HOTO
BUJIA;

e BBIBISITh 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT CTPOCHHS €ro KPUCTANIMYECKOW PpEIETKH
(MOHHOIA, aTOMHOH, MOJIEKYJISIPHOM, METATNTNYECKOM );

e XapaKTEPHU30BaTh XMMHYECKHUE DJIEMEHTHl U UX COCIMHEHMS HA OCHOBE MOJIOKEHUS SJIEMEHTOB B
MEPUOANYECKON CHCTeMe U OCOOCHHOCTEH CTPOSHUS X aTOMOB;

e ONHCHIBaTh OCHOBHBIE MPEANOChUIKK OTKpbITUA . . MenneneeBbiM NeprHOINYECKOro 3aKOHa U
MEPUOANYECKON CHCTEMbl XUMUYECKUX IEMEHTOB 1 MHOTO0Opa3HYI0 HAYUHYIO JESTEIILHOCTh YYEHOTO;

e XapaKTEpHU30BaTh HAYYHOE W MHPOBO33PEHYECKOE 3HAYEHHE IEPUOJMYECKOr0 3aKOHAa U
MEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHTOB [[. . Menaeneesa;



e 0CO3HABaTh HAYYHBIE OTKPBITUS KaK Pe3yabTaT JUIMTEIHHBIX HAONIOJCHUH, ONMBITOB, HAYYHOU
MOJIEMUKH, TPEOIOJICHHUS TPYJAHOCTE U COMHEHUM.

BpINyCKHUK NOJYYUT BO3MOKHOCTb HAYYUThCSH:

e 0CO3HAaBaTh 3HAYECHHE TEOPETHUUECKUX 3HAHUU ISl IPAKTUYECKOU 1€ATEIbHOCTH YEJIOBEKa’,

e OMNUCHIBATh U3YYECHHBIE OOBEKTHI KAK CHUCTEMBI, PUMEHSIS JIOTUKY CUCTEMHOTO aHaJIN3a;

e IIPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSX NEPHOJUYECKON CHCTEMbl XMMUYECKHX 3JIEMEHTOB IS
O0OBSICHEHUS U TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEILIECTB;

e pa3BUBaTh MH(YOPMAIMOHHYIO KOMIIETEHTHOCTb MOCPEACTBOM YIIIyOJieHUsI 3HAHUN 00 HMCTOpUU
CTAHOBJICHUSI XMMHYECKOM HAYKH, €€ OCHOBHBIX IOHATHH, NMEPUOAUYECKOTO 3aKOHA KaK OJHOIO W3
BAKHEUILMX 3aKOHOB ITPUPO/IbI, & TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHUKH.

MHuoroo0pa3ne XuMH4YeCKMX peaKkuunii

BbINyCKHUK HAYYUTCS:

e OOBSICHATH CYyTh XUMUYECKUX MPOIIECCOB;

e Ha3bIBaTh [IPU3HAKHU U YCIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLIUN;

. YCTaHABIIMBATh MPUHAIICKHOCTh XUMUUYECKON PEAKIIUU K OMPEACIEHHOMY THUITY TIO OJHOMY
U3 KiIacCU(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIy M COCTaBY MCXOIHBIX BEILIECTB U MPOJIYKTOB PEaKIIUU
(peakuu COeAMHEHUS, PA3TOKEHHUS, 3aMEIICHUS W OOMeHa); 2) MO BBIICJICHUIO WIH TOTJIOUICHUIO
TEIUIOTHl (peakluy SK30TePMHUYECKHE U IHAOTEPMUYECKHE); 3) MO HM3MEHEHHIO CTENEeHEH OKHCIIeHUs
XUMHYECKHUX 3JIEMEHTOB (OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKINK); 4) M0 OOpaTUMOCTH Ipolecca
(peakiuu oOpaTUMBbIE M HEOOPATHMBIC);

. Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKIIN;

. Ha3bIBaTh (PaKTOPHI, BIUSIOLIUE HA CMEIICHHE XMMHUECKOTO PABHOBECHS;

e COCTaBJISITb YPABHEHMS AJICKTPOJUTUUYECKON JTUCCOIMAIIMU KHUCIOT, IIEI0YeH, COJIEH; IMOJHBIE M
COKpalI€éHHbIE WOHHBbIC YpPaBHEHHS peaklMii OOMEeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEeaKuuii;

e IPOTHO3UPOBATH MPOJAYKTHl XMMHUYECKHX peakiuil mo Qopmyiam/Ha3BaHUSIM HMCXOJHBIX BEIIECTB;
OTIPEJIEISATh UCXOIHBIE BEIIECTBA M0 (popMysiamM/Ha3BaHUSIM MPOJAYKTOB PEAKIIHH;

¢ COCTABIIATh  yYPaBHEHHUS  pPEAKIMi, COOTBETCTBYIOIIHUX  IOCIEIOBATEILHOCTH  («IIETIOYKE))
MpEBpAIICHUIT HEOPTAaHUIECKUX BEIIECTB PA3TUYHBIX KIJIACCOB;

e BBISIBJISIT B MPOLECCE SKCIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOUIME O MPOTEKAaHUU XUMHUYECKOU
peaKIuy;

¢ TOTOBUTH PAaCTBOPHI § ONIPEAECIEHHON MacCCOBOM J10J1€l PAaCTBOPEHHOIO BEILIECTBA;

e OTIPEACIATh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCJIOT U IIEJIOYEH MO H3MEHEHHUI0 OKPaCKU
WHJIUKaTOPOB;

e MPOBOJNTH KAUYECTBEHHBIC PEAKIIMH, MOJTBEPKIAAIONINE HAJIMYME B BOJHBIX PACTBOpPAX BEIIECTB
OTJIETIbHBIX KATUOHOB U aHUOHOB.

BpInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

e COCTaBIIATb MOJIEKYJSIPHbIE W TIOJHBIE MOHHBIE YPaBHEHUS 10 COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

e TMPUBOJUTH NPHUMEPHI PEAKIMI, MOATBEPKIAAIOUIMX CYIIECTBOBAHUE B3aUMOCBS3U  MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTAHUYECKUX BEIICCTB;

e TMPOTHO3UPOBATH PE3yAbTATHl BO3JACHCTBHUS Pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOMN
peaKIuy;

e TMPOTHO3UPOBATH PE3YNbTATHl BO3JIEHCTBUS Pa3NUYHBIX (DAKTOPOB HA CMEIICHHE XHMHYECKOTO
paBHOBECHS.

MHoroo0pa3sue BeuecTs

BbInyCKHUK Hay4YuTCH:

e OIpenensaTh MPUHAIIC)KHOCTh HEOPTaHMUECKHUX BEUIECTB K OJTHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII:
METaJUIbl 1 HEMETAJIbI, OKCUbI, OCHOBaHUS, KUCIIOTHI, COJIU;

e COCTaBJIATH (POPMYJIIBI BEUIECTB 1O UX HA3BAHUSIM;

e ONPEIENATh BAJICHTHOCTh U CTENIEHb OKUCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

e COCTaBJIITH (HOPMYJIBI HEOPTAHMUECKUX COCAMHEHUUN MO BAJCHTHOCTSM U CTEMEHSM OKHCICHHS
AJIEMEHTOB, a TaK)Ke 3aps/iaM HMOHOB, yKa3aHHBIM B TaOJMIIE PacCTBOPUMOCTH KHCJIOT, OCHOBAHUU H
COJIEH;



e OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUs (PU3NYECKUX U XUMHYECKHX CBOWCTB IMPOCTHIX BEIICCTB
(METaJJTIOB M HEMETAJJIOB) M WX BBICIIMX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
MEPUOJIOB;

e Ha3bpIBaTh OOIIME XHUMHYECKHE CBOWCTBA, XapaKTEpPHBIC MJIs TPYII OKCHJIOB: KHCJIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

e Ha3pIBaTh OOIIME XUMHUYCCKUE CBOWCTBA, XapaKTEpHbIC JUIA KaXKIOrO0 M3  KIJIACCOB
HEOPraHUYECKHUX BEIIeCTB (KUCIOT, OCHOBAHHH, cOeil);

e IPUBOAUTH MHPUMEPHI PEAKIUM, MOATBEPKIAIONIUX XUMHUYECKUE CBONCTBA HEOPraHMYECKUX
BEILIECTB: OKCHOB, KMCIIOT, OCHOBAaHUM U COJICH;

e OIpENEsATh  BEIIECTBO-OKUCIMUTEIb W  BEIIECTBO-BOCCTAHOBUTEIb B  OKHUCIMTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX;

e COCTABJIITH DJEKTPOHHBIM OamaHC (IIsI WM3YyYEHHBIX pPEaKIMi) 10 MPEIIOKCHHBIM CXeMaM
peaKuuii;

e TIPOBOJIUTH JIAOOPATOPHBIC OMBITHI, MOATBEPIKIAFOIINE XMMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILIECTB;

e TPOBOJAUTH JAOOPATOPHBIE OMBITHI MO TMOJYYEHUIO M COOMPAHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KHCIIOPOJA, YIJEKUCIOro rasza, aMMHaka; COCTaBJISITh YPAaBHEHUS COOTBETCTBYIOIIUX
peaKuid.

BbhINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCS:

e TMIPOTHO3UPOBATH XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS ;

e TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISITH OKHCIUTEIBHBIE WM BOCCTAHOBUTEIHHBIC
CBOMCTBA C yUE€TOM CTENIEHEN OKUCIIEHUS AJIEMEHTOB, BXOSIIUX B €r0 COCTaB;

e BBISBIIATH CYIIECTBOBAHME T€HETUYECKOM CBSI3U MEXK/IY BEIIECTBAMU B PSAY: IPOCTOE BEMIECTBO—
OKCHUJI—KHCIIOTa/ TUAPOKCHT —COJIb',

e XapaKTepU30BaTh 0COObIE CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOW KHCIIOT,;

e TMPHUBOJUTH MPHUMEPHl YPaBHEHHH peaklMid, JEKallMX B OCHOBE MPOMBIIUICHHBIX CIIOCO00B
MOJYYECHUSI aMMHaKa, CEPHOM KUCIIOTHI, YyT'yHa U CTaJu;

e OMHCHIBATh (PU3UYECKHE M XUMHUECKHUE MPOIIECCHI, SBISIONINECS YaCThI0 KPYrOBOPOTA BEIIECTB B
MPUPOAE;

e OPraHHU30BBIBaTh U OCYUIECTBJATH MPOEKTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, MMEIOIIHNX
BOXKHOE MPAKTUYECKOE 3HAUCHUE.

COILEPKAHUE YYEBHOI'O INIPEJIMETA
BBenenue
XuMHUs U HaydyHO-TEXHUYECKHH mporpecc. Mcropuueckue sTanbl BOSHUKHOBEHUS U Pa3BUTHS XUMUHU.
OcHoBHbIE TOHATHS U TeopuH XuMuu. JlabopaTopHoe o6opyioBaHUE U IpUeMbl paboThl ¢ HUM. [IpaBuiia
TEXHUKU 0€30IaCHOCTU TP paboTe B KAOMHETE XUMHH.
JemoncTpanum. Tabnuiibl, crnaiiipl, MOKa3bIBAIOIINE HCTOPUUYECKHUM TyTh Pa3BUTHS, TOCTHIKEHUS XUMHU
U UX 3HaueHue; 1abopaTopHOoe 000pyL0BaHHE.
IIpakTuyeckoe 3anaTue. JlaboparopHoe 000pyI0BaHHE U PUEMBI paOOTHI C HUM.
Paspen 1. BemecTtBo 1 XMMHU4ecKHe IBJICHHUS € MO3ULUI AaTOMHO-MOJICKYJIAPHOI0 Y4eHHUSA
Tema 1. Xumuyeckue 3JieMeHThI U BellleCTBA
B CBeTe aTOMHO-MOJICKY/ISIPHOTO Y4YCeHUSI
[lonstue «BemecTtBo» B ¢Gu3uke M XuUMHUH. DPU3NYECKHe U XUMHUYecKue sBieHHs. V3MmeHsromeecs
BELIECTBO KaK MNpeAMeT H3ydeHHs xumuu. Pa3zoBble mnepexonapl. OnucaHue BEIIECTB. XUMHUYECKHE
AJIEMEHTHI: WX 3HAKU U CBEACHUS U3 UCTOPUH OTKpHITUS. COCTaB BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa,
xumudeckne (opmyiabl. DopMbl CyIIECTBOBAaHUS XMMHUYECKHMX JJIEMEHTOB. BerecTBa mnpocTbie |
cinoxuble. [IpocTeie BemecTBa: MeTaulbl W HeMeTawibl. OOmas xapakTepUCTHKAa METalIOB U
HeMmeTalioB. HekoTopble cBeleHHS O MeTallaX M HeMeTalllax, OOYCIIOBIMBAIOUIMX 3arps3HEHHOCTD
OKpyxarolen cpeabl. Onucanne HEKOTOPhIX HanboJiee pacpOCTPAHEHHBIX MPOCTHIX BEIIECTB. ATOMHO-
MoJiekyIisipHoe yueHue (AMY) B xumun. OTHOCHTENIbHBIE aTOMHBIE U MOJIEKYJIsipHbIe Macchl. Cuctema
xumuueckux snemeHTtoB . WM. MenneneeBa. OmnpenelieHHe Meproaa W TPpyHibl. XapakTepUCTHKA
I0JIOKEHUS XMMHUYECKHX 3JIEMEHTOB B IEPUOJNYECKON cUcTeEME. BaleHTHOCTS.



KonnuectBo BemiectBa. OmnpeneneHue BAJIEHTHOCTH 110 TOJOXKEHUIO 3JEMEHTa B IEPUOJUYECKOU
cucteme. Mouib - - eIMHMIA KOJTMYeCcTBa BenlecTBa. MossipHast Macca.

JdemoncTpanun. 1. ®usnueckue M XUMHUYECKHE sBICHUS. 2. M3MepeHHe MJIOTHOCTU KUAKOCTEH
apeoMetrpoMm. 3. [1naBnenue cepsl. 4. OnpeneneHue 3JIEKTPOIPOBOIHOCTH U TEIIONPOBOJIHOCTH BELECTB.
5. Onbitel ¢ kon yekuuen «lllkxama TBepmoctu». 6. Moxenu aromoB U Mojekyl. Kpucramimueckue
pemerku. 7. Komtekuus MetamioB U HemeTauioB. 8. [lonydeHune yriekuciioro rasa pa3HbIMH CIioco0amu.
9. DOnexktponu3 Boabl. 10. Bosronka wnoma. Kumsiuenue Boabl. HaxanuBanue kBapua. HarpeBanue
Hadramuua. 11. Oneitel o auddy3un. 12. Komtekius mpocThiX BEMIECTB, 00pa30BaHHBIX dJIEMEHTAMHU
1—111 mepuonos. 13. HaGop xomorpamMm: o0pa3ibl pemieHus pacueTHbIX 3a1ad. 14. Konnekius BemecTs
KoindecTBoM 1 monb. 15. Jlunamudeckoe nocodue: KOIMUeCTBEHHbIE OTHOIICHUS B XUMHH.
JlaGoparopubie onbIThl. 1, PaccMoTpeHue BemecTB € pa3siUYHBIMU (PU3MYECKHMMH CBOMCTBaMHU (MeIb,
&Kele3o, IHUHK, cepa, BoAa, XJopul Hatpus u Ap.) 2. [lpumepsl ¢usnyeckux sBIEHUM: crubaHue
CTEKJIIHHOW TPYOKH, KHUIISTY€HHE BOJBI, IUIaBleHHe mapaduua. 3. IIpuMepsl XUMHUYECKUX SBICHHIA:
rOpeHHe JPEeBECHHBI, B3aUMOCHCTBIE MpPaMoOpa C COJISIHON KUCIOoTol. 4. M3yuenune oOpa3ioB METalIOB
U HEMETAJJIOB (cCepbl, Keie3a, aaloMUHHs, Tpaduta, mMeau u ap.). 5. M3ydeHue CBONCTB BEIIECTB:
HarpeBaHue BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuernbie 3amaun. 1. Beraucienne OTHOCUTEIHHOM MOJIEKYJISIPHOM MacChl BEIIECTB, MAaCCOBOM 0JIU
AJIEMEHTOB MO XUMHYECKUM ¢opMynaM. BeruucieHue MoisspHOM Macchl BemiectBa. 2. OmpeneneHue
MAacchl BEUIECTBA 110 U3BECTHOMY €I'0 KOJINYECTBY U HA00OPOT.

Tema TBopueckoit paboTel. MtocTpupoBaHue NOJ0KEHUI aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Tema 2. XuMuyeckue siBJEHHsI B CBeTe aTOMHO-MOJIEKYJIAPHOro ydyeHusi CyIIHOCTb XUMHUYECKUX
SIBJICHUI B CBET€ AaTOMHO-MOJIEKYJSIpHOrO YydeHus. lIpu3Haku NpoTeKaHUs XUMHUYECKUX PpEaKIUil.
[IpyurHBl ¥ HampaBlieHUS MPOTEKAHUS XUMUYECKUX peakuuid. [loHsTHe 00 SHTpONUU W BHYTPEHHEU
sHepruu BemecTBa. OOpaTUMOCTh XMMHUYECKUX peakiuil. IlpeBparieHue >Heprud NpU XUMHYECKUX
peakuusx, yCciaoBHsI IPOTEKAaHUS XUMHUYECKMX PEaKLUH, 9K30- U SHAOTEPMUYECKUE PEAKIUU. 3aKOHbI
COXpaHEHUs MacChbl M DSHEPruU, UX B3aUMOCBS3b B 3aKOHE coxpaHeHus wmatepuu. CocTaBieHUE
YPaBHEHUI XUMHUYECKUX pEaKUHil. PacueTsl Mo ypaBHEHUSIM XUMHYECKUX PEAKUUUA. THIBI XUMHUYECKUX
peaKIMii: pa3sioKeHusl, COEMHEHNs, 3aMelieHns, oOMeHa. O0o01eHne 3HaHUN 0 XUMUYECKUX PEaKIHsIX.
Jemoncrpanuu. 1. Ilpu3Hakn npoTEeKaHUs XMMHYECKMX DPEaKLIHW: HarpeBaHUE MEIHOW IIPOBOJIOKH;
B3aMMOJICIICTBUE PAaCTBOPOB €IKOr0 HaTpa M XJIOPUAA MEIH; B3aUMOJACICTBHE pPAacTBOPOB YKCYCHOMU
KHUCJIOTHI U TUJIpOKAOOHATa HATPHs; B3aUMOJICHCTBHE PaCTBOPOB XJIOPHOTO JKeJie3a U KPaCHOM KPOBSHOM
COJIM; paCTHMpaHUE B CTYIIKE IMOPOILIKOB XJOPHJAa aMMOHHS U TalleHOW U3BECTH. 2. THIIBI XMMHUYECKHUX
peakuuii: pas3lioKeHHE MallaxuTa; B3auMOJeicTBUE kene3a ¢ pactBopoM xiyopuga meau (1),
B3alMOJIEICTBUE PACTBOPOB €IKOI'0 HATPa U XJIOPHOTO JKENe3a.

Pacuyernble 3amaum. BeluncieHne 1o XUMHUYECKMM YPaBHEHMSIM MacC, KOJMYECTB BEIIECTB: a)
BCTYIUBIINX B peakiyio, 6) 00pa30BaBIIMXCS B pe3yIbTaTe peaKIuH.

Tema 3. MeToabl XUMHH

[lonsTE O METONE KaK CpEACTBE HAYyYHOTO ITO3HAHUS JEHCTBUTEIBHOCTH. METOIbl, CBS3aHHBIE C
HEMOCPEJACTBEHHBIM U3yYEHHEM BELIECTB: HAOIIOICHNE, ONMCAaHNE, CPABHEHHE, SKCIIEPUMEHT. AHAINU3 U
CHHTE3 BEIIECTB — 3KCIIEPHUMEHTalIbHbIe MeToAbl XuMuH. [loHatue 06 muamkaropax. Teopernyeckoe
00BsICHEHHE, MOJICJIUPOBAHKE, IPOTHO3UPOBAHNE XUMHUECKHUX SBJICHUN. XUMUYECKHI S3bIK (TEPMHUHBI U
Ha3BaHUs, 3HAKH, (HOPMyJIbl, ypaBHEHHUs), €ro BaxHeWIne (QyHKIMM B XUMHUYeckod Hayke. CriocoOsbl
BBIPOKEHUS 3aKOHOMEPHOCTEH B XHMHM (KAaueCTBEHHBIM, KOJIMYECTBEHHBIH, MaTeMaTUYEeCKUH,
rpadudeckuii). XUMUYECKHE ONBITHl U U3MEPEHUS, UX TOYHOCTh. EMMHUIIEI H3MepeHuii, Hauboee 4acto
UCIOJIb3yeMbI€ B XUMHUH. PacueTsl B XUMHUH, KOJTUYECTBEHHbIE XUMUYECKUE 3a]auu.

JlaGopatopuble onbiThl. 1. Onucanue BEIIECTB MOJIEKYJISAPHOTO M HEMOJEKYISPHOTO CTPOCHMS. 2.
MonenrpoBaHue XUMUYECKHX OOBEKTOB C IOMOIIBIO MJIOCKOCTHBIX M 0ObEMHBIX MOJIENEH.
Jemoncrpauuu. 1. MccnenoBanue ¢pu3nyeckux U XMMUYECKUX CBOMCTB BeIIECTBA (BOABI, LIMHKA MU
ap.). 2. Habmronenne u onMcanre XUMHYECKOW peakiuu (B3aMMOJICHCTBUE IIMHKA C COJSTHOM KHUCIOTOM
Wy ap.).

Pacuernbie 3agaun. 1. Beruncienus, cBsizaHHbIE C MEPEBOJOM €IUHUIL B MEXKIyHAPOAHYIO CUCTEMY
enuann (CH). 2. TloctpoeHue rpadukoB U TAOJIUI[ MO0 UMEIOIIUMCS TaHHBIM O KOJMYECTBAX BEIIECTB,
PaCXOIYIOUIMXCS WM MOTYYAOIINUXCS B XUMUYECKUX PEAKLIUSX.

Tema 4. BemiecTBa B OKpYKalole HaC NPUPO/ie U TeXHUKe




BemiectBa B npupojie: OCHOBHBIE CBEICHUS O BEILIECTBEHHOM cocTaBe reocep u xocmoca. [lonsrue o
TexHocepe. Unctole BemecTBa U cMecd. CTeneHb YMCTOTHI M BUJBI 3arpsizHeHus BeuiecT. [loHsaTue o
TOMOTEHHBIX M TETePOreHHBbIX cMmecsx. Pasznmenenue cmeceil. OuucTka BemiecTB — (HIBTPOBAHHE,
IUCTWUIALMS, KpPUCTAIM3alMsl, HKCTparupoBaHue, XpomaTorpadusi, Bo3roHka. HMneHtudukanus
BELIECTB C [TIOMOLIBIO ONPEAEIECHUS TEMIIEPATYP IUIABJICHUS U KUIIEHHUS.
BemectBa B TexHuke. [lonydeHue BemecTB ¢ 3aJJaHHBIMM CBOMCTBAaMM — OCHOBHAsi Ipo0jeMa XUMMH.
[lonsiTe o BemecTBaX Kak O CbIpbE, MaTepuajgax M MpoAyKUuH. BellecTtBa opraHuyeckue Hu
Heopranudeckue. llepBoHadanbHble CBEACHMS O XMMUYECKOW TexHonoruu. Ilnmanerapuslii Xxapakrep
BIIMSIHUS TEXHUKU Ha OKpysKarolyto cpeny. [IpuponooxpanurenbHoe 3HaU€HUE OYMCTHBIX COOPYXEHUN U
9KOJIOTMYECKH YMCTBIX TEXHOIOTHUH.
[TonaTHE O pacTBOpax Kak TOMOT'€HHBIX (PU3UKO-XUMHUYECKHX CHCTeMaX. 3Ha4€HUE PACTBOPOB ISl )KU3HU
YEJIOBEKAa, CEJIbCKOXO3SMCTBEHHOIO M IPOMBIIUIEHHOIO INPOM3BOACTBA. PacTBOPUMOCTH BELIECTB.
Bnusinue TexHocdepbl Ha MPHUPOJHBIE NpPECHbIE W MOpCKUE BOJBL. DakTOphl, BIMAIONIME Ha
pacTBOPUMOCTb TBEPIBIX BEIIECTB M Tra3oB. V3MEHEHHE pacTBOPUMOCTH KHCJIOPOJA B CBS3H C
3arpsisHeHueM BoJ. Koadduument pactBopumoctrn. CriocoObl BBIpaKEHUSI KOHIICHTPAIMU PacTBOPOB:
MaccoBast 10JIs1, MOJIIpHasi KOHLICHTpaLUsl.
Hemoncrpauuu. 1. Paznenenue cmeceid pa3auyHbIMU METOJAMH: METOJOM OTCTAWBAHHUS; C MOMOIIBIO
JIeTUTEIbHOM BOPOHKH; METOAO0M KOJOHOYHOW XpomaTorpaduu. 2. Kosuiekuus pasindHbIX COPTOB
HedTH, KameHHoro yris. 3. Kosulekuusi mMpUpOJHBIX M CHHTETHUYECKUX OPraHMYeCKHUX BEIIeCTB. 4.
PacTBOpeHne BelIecTB C pPa3IMYHBIM KO3(DPHULHMEHTOM pacTBOPUMOCTH. 5. VYCIOBUS M3MEHEHUS
PacTBOPUMOCTHU TBEPJIbIX U I'a3000pa3HbIX
BemiecTB. 6. TerioBbie 3pPeKTh! IPU paCTBOPEHUH: PACTBOPEHUE CEPHOIM KUCIOThI, HUTpAaTa aMMOHHUS,
IpakTuyeckue 3ansTus. 1. OuucTKa BemeCcTB METOIaMH (PHIIBTPOBAHMS, KPUCTAIITU3AINH, TEPETOHKH,
BO3TOHKH, XpoMartorpaduu, skcTparupoBanus (2—3 q).

1. IlpuroroBieHue pacTBOPOB 3aJJaHHOW KOHIICHTPALUH.

2. U3ydeHue pacTBOPUMOCTHU BEILECTB.
Pacuyernsie 3axaumn. 1. [loctpoenue rpa¢ukoB pacTBOPUMOCTH BEUIECTB IIPU Pa3IMYHON TemIeparype.
2. Ucnonb3oBaHue rpaKkoB pacCTBOPUMOCTHU AJISl pacdyeToB KO3((UIIMEHTOB paCTBOPUMOCTH BEIIECTB.
3. BpluncieHue KOHIEHTpAIMU PAcTBOPOB (MAcCOBOM JIOJHM, MOJSPHOM) IO Macce PacTBOPEHHOTO
BellecTBAa M 00BeMy WIM Macce pacTBoputens. 4. Bbruncnenune wmaccbl, o0beMa, KOJIUYECTBa
PacTBOPEHHOTO BELIECTBA U PACTBOPHUTENIS IO ONPECIEHHON KOHIIEHTpAIlUK pacTBOpa.
Tema 5. Ilonsitue o razax. Bozayx. Kuciopoa. I'opennue.
[TonsTue o razax. 3akoH ABoraapo. Bo3nyx — cmech ra3oB. OTHOCHUTENbHAS IJIOTHOCTH Fa30B.
Kucimopon — XUMHUYECKHH 3JIEMEHT M IpOcToe BemecTBo. Mctopus OoTKpbITHS Kuciopoaa. Cxema
onbiToB 1. [lpuctiu u A. JI. JlaByasse.
Annorponus. O30H. 3HaueHHe 030HOBOro cios 3emiu. [IpoGiema HapylleHHs €ro IEelOCTHOCTH.
[ToBeIlIEHNE COEpKaHMSI 030HA B PU3EMHOM CJIO€ aTMOC(EPHI.
[Tomyyenue Kuciopoja B HPOMBIIUICHHOCTH M JjabopaTopuu. XHMHYECKHE CBOICTBAa KHCIOpPOJA.
[Ipoueccrl ropeHus 1 MeUIEHHOTO OKKcieHus. [I[pumenenue kuciopoaa.
ATtmocdepa — Bo3aymHas oOojouka 3emid. TeHAEHIMHM W3MEHEHHMs cocTaBa Bo3ayxa B XX B.
OcCHOBHbBIE MCTOYHUKH 3arpsi3HeHus atMocdepbl. TpaHCIOPTHBIN nepeHoc 3arps3HeHuil. Kpyroopor
Kuciaopoaa B npupoze. O BceMUpHOM 3akoHe 00 aTMochepe.
JMemoncrpanum. 1. Tlonydenune kucimopona. 2. Cxuranue B arMmocdepe KHCIOpOJAa, Cephl, I,
KpacHoro ¢ocdopa, HaTpus, xenes3a.3. OmbITh, MOATBEp)KIAIOIIME COCTaB Bo3Aayxa. 4. OMBITHL IO
BOCIUIAMEHEHUIO U TOPEHUIO.
Pacyernbie 3agaum. 1. OmpeneneHne OTHOCHUTENBHOM IUIOTHOCTH Ta30B IO 3HAYEHMSIM  UX
MOJIEKYJISIpHBIX Macc. 2. OmnpeieneHrne OTHOCUTENbHBIX MOJIEKYISIPHBIX Macc ra3000pa3HbIX BEUIECTB IO
3HAYEHUIO X OTHOCUTEJIBHOM INIOTHOCTH.
Tema TBopueckoi padoThl. VicTouHnKy 3arpsi3HeHUst aTMOC(hEPBI B CIIOCOOBI €ro MPE0I0ICHUSI.
Tema 6. Knaccpl HeOpraHM4ecKuX coeJUHEeHU
Oxcuznpl — cocTaB, HOMEHKJIarypa, kinaccupukanus. [loHsrue o ruapokcugax — KHCIOTax U
ocHoBaHHUsAX. Ha3Banusi m coctaB ocHoBaHui. ['mapokcorpynmna. Knaccudukanms kucior (B T. 4.
OpraHMYeCcKHe U HEOpraHudeckue), HUxX cocraB, Ha3BaHus. CocTaB, Ha3BaHMs COJIEH, IpaBUiIa
cocTaBlieHUs] POPMYII COJIEH.



XHUMHUYECKHE CBOWCTBAa OKCHIOB. BnMsiHME cocTaBa KHUCIOT Ha XapakTep MX CBOMCTB (Ha NpuMepax
COJITHOM | cepHOM KucyoT). O0mme XuMUYecKre CBOMCTBa KUcioT. PactBopumocts kucinot. Kucinoraeie
noxau. dusmdeckwe CBOWCTBA W CIOCOOBI TONYYCHHs Ienoueil. XWUMHYECKHe CBOWCTBA COJEH
(B3auMoielicTBHE PACTBOPOB COJIEH C pacTBOpamH Iejoueil 1 Metayuiamu). ['eHeTndeckas CBsi3b KJI1acCOB
HEOPraHWYECKUX coenuHeHui. AmdorepHocTh. OKCHIBI U THAPOKCHUBI, oOManaronme aMmpOoTepHbIMH
cBoiictBamu. Krnaccudukanus Heopranuyeckux BemecTB. llepuoguyeckoe HW3MEHEHHE CBOMCTB
XUMUYECKUX DJIEMEHTOB M HMX COCIMHEHMM (Ha TMpUMEpe OKCHAOB, THAPOKCHUIIOB M BOJOPOIHBIX
COCIMHCHH ).

Jemoncrpanun. 1. O06pa3ipl COeAMHEHUN — TMPEICTABUTENCH KIACCOB KUCIIOT, COJICH, HEPAaCTBOPUMBIX
OCHOBaHM; MIeao4eil; okcuaoB. 2,'ONbIThl, WUIIOCTPUPYIONIUE CYIIECTBOBAHUE T'€HETUYECKON CBSI3U
Mexay coequHeHusME Qocdopa, yriepona, HaTpus, Kanbius. 3. B3aumoneicTBre Kanblysl U HATPUS C
Bosior. 4. JleiicTBUe MHIUKATOPOB. 5. ONBITHI, WLIIOCTPUPYIONIME XHUMHUYECKHE CBOMCTBA OTACJIBHBIX
KJIACCOB HEOPraHWMYECKHX COeqUHEeHHM. 6. OOpa3ibl MPOCTHIX BEIISCTB M UX COCAMHCHHN (OKCHIIOB H
TUIPOKCHJIOB), 00pa30BaHHBIX 3JIEMEHTaMH OHOTO MEPHOa.

JlabopaTopubie onbIThL. 1. PaccMorpenue obOpasmoB okcumoB (yriepona (IV), Bomopoma, docdopa,
MeM, Kalblus, skene3a, kpeMHus). 2. HaOmromeHue pacTBOPUMOCTH OKCHIOB alIOMUHHUSA, HATpHS,
KaJIbIMS U Menu B Boje. 3. OmnpeneneHue cpeipl MOJYyUYSHHBIX PacTBOPOB C MOMOIIBIO UHAUKATOpA. 4.
Paccmotpenue o0pas3ioB coseld W ompeAeNeHHe HMX PAcTBOPUMOCTH. 5. BzaumMmopelicTBue OKCHAOB
Kanmeliuss U (ochopa ¢ BOJOW, oOmpeelieHHe Xapakrepa OoOpa3oBaBIIETOCS OKCHAA C IOMOIIBIO
uHaukaropa. 6. BzaumoneiictBue okcuaoB meau (II) m 1muHKa ¢ pacTBOPOM CEPHOM KHCIOTHL. 7.
[losnydyeHue yriekuciioro rasa U B3aMMOJEHCTBHE €ro ¢ U3BECTKOBOM BoJoi. 8. MccnenoBanue cBONCTB
COJITHOM U CEpPHOM KHUCJIOT C KCIOJIb30BaHHEM WHAMKATOpOoB. 9. B3aumMopelicTBue MeTalioB (Maraws,
LIMHKA, Xeye3a, Meau) ¢ pactBopamu KucioT. 10. M3MmeHenwe oKpacku HHAMKATOPOB B PacTBOpPax
menoyeil. 11. B3aumopneiicTBuE pacTBOPOB KHCIOT €O IienodaMu. 12. B3aumopaeilcTBue pacTBOpOB
KHUCJIOT C HEpaCTBOPUMBIMU OocHOBaHUAMH. 13. [lonyueHne HEpacTBOPUMBIX OCHOBAaHUM U MCCIIEIOBAHUE
UX CBOWCTB (Ha MpUMepe THUIPOKCHUIA IIIHKA).

IIpakTnueckue padorsl. 1. MccienoBanue cBONCTB OKCHIOB, KUCIOT, OCHOBAHMM.

Paspen I1. BemiecTBa 1 XuMHYecCKHe PeaKIUU B CBeTe JJIEKTPOHHOM TEOPpUH

Tema 7. Ctpoenue aToma. SinepHble peakuuu

Crpoenue atoma. [loctynatel bopa. CTpoeHune 351eKTpOHHBIX 000704YEK aTOMOB 3JIEMEHTOB: 3-, p-,
Jemoncrpauuu. 1. Moaenn aToMOB pa3iIMyYHBIX 3JIEMEHTOB.

Tema 8. llepuoanyeckuii 3aKoH

U MepruoAnYecKasi cucTeMa 3J1eMeHTOB

. . MenneneeBa

CBoiicTBa XMMHUYECKHMX OJJIEMEHTOB M UX u3MeHeHMs. Kiaccupukanus XUMHUYECKHUX 3JIEMEHTOB.
OTKpbITHE TEPUOIUYECKOro 3akoHa. CTpOEHHE aTOMOB AJIEMEHTOB MalbIX M OOJNBIIMX IEPHOJOB,
[JIaBHBIX M MOOOYHBIX moArpynn. @opmMyaupoBKa NEpUOANYECKOTO 3aKOHA B COBPEMEHHOM TPAaKTOBKE.
Ileproguueckast cucreMa B cBeTe CTpoeHUs aroma. PU3MUECKHH CMBICI HOMEpa NEpPHOAA W TPYIIIBL.
CemeiicTBa »5IeMEHTOB (Ha TMpuUMepax MIEJIOYHBIX META/UIOB, TaJlOTeHOB, WHEPTHBIX Ta30B).
XapaKkTepucTUKa XUMUUYECKUX CBOMCTB 3JIEMEHTOB TJIABHBIX MOATPYNII U NEPUOJUYHOCTDh UX U3MEHEHUS
B CBETE IJIEKTPOHHOTO CTPOEHUS aroma. DJIEMEHTHI, CO€AMHEHUS KOTOPBIX MPOSIBISIIOT aM(OTepHbIe
cBoiicTBa. OTHOCUTENBbHAST AIEKTPOOTPHUIATENbHOCT dieMeHToB (0D0). OOmas xapaKTepuCTHKa
3JIEMEHTAa HAa OCHOBE €ro IMoJjokeHus B mnepuoandeckoud cucreme [l M. Mengeneesa. 3HaueHue
MEPUOANYECKOI0 3aKOHA I Pa3BUTUS HAyKHM M TEXHUKU. POJIb MEpHOAMYECKOTO 3aKOHA B CO3JaHUU
Hay4YHOU KapTHHBI MUpa.

Jemoncrpanuu. 1. Habop crnaiinos, kogorpamm, tabmun «llepronndyeckuii 3akoH U cTpoeHHe aToma™. 2.
JlemoHCTpanusi 00pa3IioB MIEIOYHBIX METAUIOB U TaIOreHOB. 3. B3anMoeiicTBre MENOYHBIX METAJIOB U
raJIOTeHOB C MPOCTHIMU U CIOKHBIMU BellecTBaMu.4. VccienoBanue CBOWCTB aM(pOTEPHBIX THAPOKCHIOB
U IIEJIOYEH.

Tema 9. Xumu4eckasi CBSI3b U CTPOeHHE BelIECTB B CBeTe 3JIEKTPOHHOI TeOpUH

BaneHTHOE cOCTOSIHME aTOMOB B CBETE€ TEOPHM 3JIEKTPOHHOIO CTPOEHHUsA. BaneHTHBIE 3JIEKTPOHBI.
Xumuueckasi CBsi3b aTOMOB. KoBasieHTHas CBsI3b ¥ MEXaHHM3M ee oOpa3oBaHus. HenonspHas u noispHas
KOBAJICHTHAs
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cBs13b. CBOICTBA KOBAJICHTHOM CBSI3U. DIEKTPOHHBIC U CTPYKTYpHBIE (hopmyisl BerecTB. loHHAs CBS3b U
MexaHu3M ee oOpa3oBanus. CBoiicTBa HOHOB. CTENEHb OKUCICHUS.

[Ipupona xumMuyecko CBs3M U €€ TUMbl. OTHOCUTENBHOCTh TUIIOJIOTUM XUMUYECKON CBs3U. BriusiHue
TUIIA XUMUYECKOM CBA3U HA CBOMCTBA XMMUYECKOTO COCIMHEHMS.

Kpucrannnueckoe crpoenue BeecTB. Kpucraminueckue penieTky: aTOMHasi, MOHHas, MOJIEKYJIsIpHas —
U UX XapaKTEPUCTUKHU.

YPpoBHU XMMHYECKOW OPraHU3alMU BEIIeCTB. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHUSI.

Tema TBOpueckoii paboTbl. PaccMoTpenne u aHaiu3 B3aMMOOOYCIOBJIEHHOCTH COCTaBa, CTPOCHUS,
CBOMCTB BEILIECTBA U €r0 MPAKTUUYECKOTO 3HaYEHU (Ha JJI0OOM MpUMepe).

Tema 10. Xumuyeckne peakiuu B CBeTe JIEKTPOHHOM TeOpHH.
OxkucIuTeIbHO-BOCCTAHOBUTEILHBbIE peakunu (OBP)

®duznueckas CylHOCTbh XMMHUYECKOM pEeaKInu.

OnexktpoHHble ypaBHeHuUs JIptonca. Peakuuu, mporekaromuye ¢ M3MEHEHHUEM U 0€3 U3MEHEHHS CTereHen
okucnenus. OBP. Ilpoueccbl OKHCIIEHHS M BOCCTAHOBJICHHS; WX €IMHCTBO M IPOTHBOIOJIOKHOCTB.
Cocrasiienne ypaBHenuit OBP. PaccranoBka ko3 dummenroB 8 OBP MeTomom snexTponHoro Oamnanca.
O6mas xapakrepuctuka OBP.

Knaccugukanys XMMHUECKUX peaKLUi B CBETE 3JIEKTPOHHON TEOPHH.

JdemoncTpanuu. [Ipumepsl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN Pa3JIMYHBIX THUIIOB: TOPEHHE
BEIIECTB, B3aMMOCWCTBUE METAUIOB C TaJOr€HaMH, CEepOod, a30ToM (0Opa3oBaHWE HUTPUTA JUTHSA),
pacTBOpamMu KUCIIOT U COJEH.

Tema 11. Bonopoa u ero Ba:kHel1ue coeJHHEHUsI

Bonopon B kocmoce. SAnepusie peakiiuu Ha Connue. Bonopona B 3emHoit npupose. [loayuenue Bogopoaa
B naboparopun. Bogopoag — XUMHUYECKHid 3JIEMEHT W MPOCTOE BEHIECTBO. DHEPTHUs CBS3H B MOJIEKYJIE
BoJioposa. M3oromnbl Bomopoaa, Pusmyeckrue M XUMHYECKHE CBOWMCTBa Bojaopojga. Bomopox B OBP.
[Ipumenenne Bomopoaa. IIpomeinuieHHOE monydyeHue BOAOpOAA. Bomopox — 3KOJIOrMYECKH YHUCTOE
TOIUIMBO M IEPCHEKTHUBBI €ro MCIosib3oBaHus. OKCUI BOJOpoAa — BOJA: COCTaB, MPOCTPAHCTBEHHOE
CTPOEHUE, BOAOPOAHASA CBA3b. PUBHMKO-XMMHYECKHNE CBOKMCTBA BOJBI. M30TOMHBIN cocTaB BOAbI. Tskenas
BOJIa U OCOOEHHOCTH ee cBOWCTB. Ilepokcui BoJOpoja: cOCTaB, CTPOEHME, CBOMCTBA, MPHUMEHEHHE,
nepokcu Bogopozaa B OBP.

Jemoncrpauuu. 1. ITomydyenue Bogopona B naboparopuu. 2. 3apsaka anmnapata Kumnma. 3. Jlerkocth
Bojopoaa. 4. uddysus Bonopoaa. 5. 'openne Bogoponaa.6. BocctanoBiaeHue Meau U3 €€ OKCHJIa B TOKE
BOJOpOA. 7. OnbITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA BO-
1bl. 8. XUMUYECKHUE CBOMCTBA MEPOKCHIA BOAOPO/IA.

IIpakTuyeckune padorsl. 1. [lonmydyeHnne Bogoposa M M3ydeHUe €ro CBOWCTB. 2. BoccTaHOBUTEIbHBIE
CBOICTBA BOJIOPO/IA.

Tema 12. T'asioreHnl

XapakTepucTUKa TaJlOreéHOB KaK XMMMUYECKHX D3JEMEHTOB M MpOCThIX BemiecTB. CTpOEHHE aTOMOB
rasioreHoB. Haxoxnenue ranoreHoB B npupoae. Pusnyeckue M XHMHUYECKHE CBOMCTBA TaJOTE€HOB.
[Tony4yenue xyopa M XJIOPOBOAOPOAA B JaOOpAaTOPHM W NPOMBIIIJIEHHOCTH. buojoruueckoe 3HaueHUe
TaJIOT€HOB. ["aJlOreHbl M OTpaBIIAIOIINE BEIIECTBA.

Jemoncrpanuu. 1. IloxydyeHue XJ0poBOAOpoAa peakiyeid oOMeHa M pacTBOpEHHE ero B Boje. 2.
B3anMopeiicTBre pacTBopa noaa ¢ KpaxMajaoMm.

JlaGopaTopHble onbIThI. Pacrio3HaBaHue COJIIHONM KUCIOTHI, XJIOPUIO0B, OPOMUIOB, HOIUIOB.
IIpakTtuyeckne 3ansaTuda. 1. IlomydeHwe CoONsIHOM KHCIOTBI M ONBITBI C HeW. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «['anoreHsi.

PacuerHnble 3a1aun. Boruncienue o0bema ra3oB 10 KOJIHMYECTBY BEILIECTB.

O06001eHne 3HAHU 0 Han0oJIee BaKHBIX XapaKTEPUCTUKAX BelIeCTB U XUMHYECKHX MPOLECCOB
XapakTepucTuka XUMHYECKOTO 3JIEMEHTa (COCTaB, CTPOCHUE, MOJIOKEHUE B MEPUOJUUYECKON CHCTEME).
OU3MKO-XUMHUYECKHE CBOWCTBA BEIIECTB HA MIPUMeEpax BOJOPO/Ia, KUCIOPOa, XJI0pa.

OCHOBHBIE XapaKTEPUCTHKM XUMHUYECKHUX PEaKIUi: TUIBl peaklUui, BO3MOXXHOCTb W HaIpaBICHUS
MIPOTEKaHUS.

Hekotopeie  TpeOoBaHHMsI K  CBIPBIO XHMHUYECKOW  MPOMBIIUICHHOCTH  (paclmpOoCTPaHEHHOCTD,
SKOHOMHUYHOCTb, YJ0OCTBO TOOBIYM U TPAHCIIOPTUPOBKH) HA IPUMEPE BO3/1yXa, BOJIbI, CUIILBUHUTA.
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HeKOTOpBIe Tpe6OBaHI/I$I K IMPOU3BOACTBCHHBIM XUMHNYCCKUM

TEXHOJIOTHYECKHE, HKOJIOTMYECKUE) Ha TPUMepax MOIy4YeHUs BOAOPO/a, KUCIOPOAa, XJIOPOBOIOPOAA.

nporeccam

(3xOHOMHYECKHE,

YUEBHbBIN IJIAH
N3 Hux
HaumeHoBaHue pa3jie/ioB
8
s
=
g
2 ILREIE
1 BBenenne 3 1
Pasnen 1. BemecTBO M XMMH4YeCKHE SIBJICHHS € NO3UIUI ATOMHO-MOJICKYJISIPHOIO YYeHHS
2 XHWMHYECKHUE 3JICMCHTHI M BEIICCTBA 9 3
B CBETE aTOMHO-MOJIEKYJISIPHOTO YUEHUs
3 XVUMUYECKUE SIBJICHUS B CBETE aTOMHO-MOJICKYJIIPHOTO YUCHUS 6 1 1
4 Mertonpsl B XUMUHA 2
5 BemiectBa B okpyxaroieid Hac MpUpoJie U TEXHUKE 13 4 |1
6 Kiaccel HEOpraHMYECKUX COCTMHEHHIM 12 4 1 |1
Pasznea I1. BemmecTBa 1 XuMH4YecKne peakium B CBeTe YJIEKTPOHHOI TeOpUM
7 CtpoeHue aToMa. SlnepHble peakuu 4
8 [lepuoanueckuit 3aKoH 2
Y TICpUOAMYECKast CUCTEMA JICMCHTOB
. . MenneneeBa
9 XHUMHYECKasi CBS3b M CTPOCHME BEIIECTB B CBETE AIEKTPOHHOM | 4
TEOpUU
10 | XuMudeckre peakiiui B CBETE FIEKTPOHHOW TEOPHH. 5) 1
OxucanTensHO-BOoCcCTaHOBUTENbHBIE peakiu (OBP)
11 | Bomopos u ero BaxxHeHIne COeTuHEHUS 4 2 1
12 | l'anoreHsr 5 2 1
OGo0menne 3HaHmii 0 HaubGoJiee BaKHBIX XapaKTepPUCTHKAX | 3 1
BeleCTB U XUMUYECKHUX MPOI[ECCOB
UTOIO 72 12 8 |5

12




TEMATHYECKOE IINTAHUPOBAHME

No HasBanwue paznena u tem KonuuectBo | [Ipumeuanue

n/n 4acoB

1 [Ipenver u 3amaun xumuu. WHcTpykTax 1o TtexHuke | 1
0e30MacHOCTH

2 Metoabl XuMum. 1
XHUMHUYECKUH SA3BIK

3 [TpakTaeckas pabora Nel «Jlaboparoproe obopynoBanue | 1
U TIPUEMBI OOpaICHHS C HUM.

4 [TonsiTne «BemecTBO» B ¢u3uke U xumun. Ousuueckue u | 1
XUMHUYECKHE SBICHUSI.

JlaboparopHubie paboTs 1,2.

3) ATOoMBI M MOJEKyJbl. XUMHUYECKHE 3ieMeHThl. Popmel | 1
cymecTBoBaHus I[IpocTeie M CIOXKHBIE U BeIECTBA.
JlabGopaTtopHas pabora 3

6 CocTaB BeIlIeCTB. 1
3aKOH MOCTOSHCTBA COCTaBa, XUMHUYECKUE (POPMYIIBL.

7 ATOMHO —  MOJEKyJIspHOe  y4yeHHe B  XuUMHH. | 1
OTtHocuTeIbHAsE aTOMHAs Macca.

8 OTtHOcHUTENbHAs MOJEKYJspHas Macca. MaccoBble gomu | 1
DIIEMEHTOB B COCTMHEHHSIX.

9 [lepmonnueckass  cucreMa  XUMHUYECKUX  dJeMEHTOB | 1
(IICX3) MenneneeBa

10- | BajgeHTHOCTH XUMHUYECKUX JIIEMEHTOB. 2

11

12 KonugecTtBo BemecTBa. ModsipHas Macca 1

13 CymHOCTh XMMHUYECKHMX peakuuid U Tpu3Haku ux |1
npotekanus. TernoBoit a3 e peakuu

14 3aKOH COXpaHEHHMs Macchbl M OSHeprum YpaBHeHus | 1
XUMHUYECKHX PeaKIuii

15 Pemenue 3aa4: pacyeTsl M0 XMMUYECKUM YPaBHEHUSAM 1

16 Tumnbl xumuueckux peakuuit. JlJabopatopnas pabora 4 1

17 O6o0manmuil ypok 1o TeMe «XHUMHUYECKUE JJIEeMEHTHI, | 1
BEIIECTBA»

18 Konrponbnas pabora Nel mo Teme: «llepBoHauanbhbie | 1
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XUMUYCCKUC ITOHATHUSA)

19 MeTopbl, CBSI3aHHBIC C U3YYECHUEM BEIICCTB: HAOJIOICHHE,
OIKCaHKE, CPAaBHEHHE, XUMUYECKUH SKCIIEPUMEHT

20 Xumudeckui s3bIK. [loHATHE 00 MHAMKATOPAX.

21 UYucTble BElecTBa U CMECH.

22 [Tpaktuyeckas padora Ne2 o teme: «O4nCTKa BEIIECTBY

23 PactBopsI

24 [Ipaktryeckas padora Ne3 PacTBOpUMOCTH BELIeCTB

25 CnocoObl  BbIpaKEeHHsS]  KOHIIEHTPAllMd  PacTBOPOB.
Pewenne 3anau

26 [Tpaktueckass pabora Ne4 mno teme: «lIpuroroBnenue
pPacTBOPOB 3aJIaHHON KOHIICHTPAIHH

27 3akoH ['eii- JItoccaka 3akon ABoraapo
Pemenne 3agau.

28 Boznyx — cmech ra3os.

29 Kucnopon — XxumMudeckuil 31eMeHT U MPOCTOE BEIIECTBO.
ITony4yenue kucimopona.

30 [Mpaktudeckas pabora NeS «llomyueHwe Kucnopona u
U3y4EHHE €ro CBOHCTBY

31 XUMHUYECKUE CBOWCTBA U MPUMEHEHUE KUCIOPO1a

32 O6o061uenne 3Hanui no remam: «Metoabl xumuu [loHATHS
o razax. Bo3gyx.»

33 Konrtponbnas padora Ne2 o teme:
«CwMmecu. PactBopsl. ['azben»

34 Oxkcuppl: coCTaB, HOMEHKIATYpa, KJIacCUpUKaIus.

35 OCHOBaHMS-THIPOKCHIBI OCHOBHBIX OKCHJIOB

36 KucnoTsl: cocTaB 1 HOMEHKIIAaTypa

37 Counu: cocTaB 1 HOMEHKJIATypa

38 XuMuyeckue cBoiicTBa okcuaoB. JlaboparopHas padoTa 5.

39 Xumudeckue cBoicTBa KucioT. JlaboparopHas padota 6.

40 [Tonyuenne ©  XUMHYECKHME CBOWCTBA OCHOBAHUI.

AmdotepHbie Tupokcusl. JlabopaTopHas padora 7.
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41

XUMHUYECKUE CBOMCTBA COJIEH. ['eHeTnYECKas CBSA3b MEKIY
KJIacCaMd HEOPTraHMYeCKuX coeauHeHuid. JlaGopaTopHas
pabora 8.

42 O000menne 3Hauii 1o TeMe: «OCHOBHBIE KJIACCHI

43 HEOPTaHMYECKUX COCIMHCHUI

44 [IpakTtnueckas pabora Ne6 mo Teme: «MccnenoBanue
CBOMCTB OKCHUJIOB, KHCIIOT, OCHOBaHUI»

45 Kontponbhas padora Ne3 mo Teme «OCHOBHBIC KIIacChl
HEOPraHUYECKUX COCIMHEHUI

46 CocTaB ¥ BaXHEUIIINE XapaKTEPUCTHKU aTOMa

47 H3oTonbl. XUMUYECKUH TIEMEHT

48 CrtpoeHnue 3JIeKTPOHHBIX 000JI0YEK.

49 CBolicTBa XUMHUYECKHX 3JEMEHTOB U HMX IMEPUOTUYECKHE
WU3MCHCHHUSI.

50 Ilepuoanueckuii 3akoH u Ilepuogmueckas cucrema /.U
MenpeneeBa B CBETE TEOPUU CTPOSHUS aToMa

51 XapakTepuCTHKAa XUMUYECKOTO JIEMEHTA MO MOJIOKEHHS B
Ilepuonnueckoi cucreme

52 KoBajieHTHas CBSI3b, MEXaHU3M €€ BUIBI

53 HNonHas cBs3b.

54 CreneHb OKUCIEHUS

55 Kpucramindeckoe cTpoeHHE BEIIECTBA

56 Peakuuu, mporekaroniue ¢ M3MeHEeHueM U 06e3 M3MeHEeHUs
CTeTIeHH OKHCICHHS. OKHCIUTEIBHO- BOCCTAHOBUTEIILHBIC
peaxiuu

57- | PacctanoBka KOA((HUIMEHTOB METOJAOM DSJIEKTPOHHOTO

58 Oamanca

59 O6o6menne 3HaHuii 1o TemaMm: «CTpoeHHe aToma
«OKUCIIATETHHO- BOCCTAaHOBHUTEIIbHBIE peaKIum»
«PaccranoBka KO3(PPUIMEHTOB METOJOM AJIEKTPOHHOTO
OanaHca»

60 Konrponbnas pabora Ned mo temam: «CTpoeHue atoma.
Xumuyeckasi cBsi3b. OKHUCIUTENBHO BOCCTAHOBUTENIbHBIE
PEaKITum»

61 Bomopoa — xuMuueckuii 37€MEHT U TPOCTOE BEIIECTBO.

Ero nonyuyenue u npumenenue. JlabopatopHast padora 9.
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62

XUMUYECKUE CBOMCTBA M IPUMEHEHUE BOAOPOAA.
JlaGopaTtopHnas padora 10.

63 Bogna. [lepokcun Bogopona.

64 [TpakTrueckas padora No7
no teme: «llomydeHue BOJOpONA W UCCICIOBAHHE €rO
CBOMCTB»

65 ["anmoreHpl- XUMHYECKHE JIEMEHTHI IPOCTHIC BEIIECTBA

66 ®dusznueckue M XHMHUYECKHE CBOMCTBA TaJIOT€HOB.
JlaGopaTtopHnas padora 11.

67 XnopoBoI0pOI, CoJIsTHAs KHCIIOTA, XJIOPH/IBL.
JlaGopaTtopHas pabora 12.

68 [TpakTiaeckas pabdora Ne 8: «llomydyeHue cosTHON
KHCJIOTHI U OIBITHI C Hel» PelieHne sKcrepruMeHTaTbHBIX
3a7a4 no teme «l amoreHbi»

69- | O0o0Owmenue 3Haumii mo temMaM: «[ ajoredsy. BeranciaeHust
0o0BeMa ra3oB M0 KOJUYECTBY BEIICCTBA.

70- | [loBTOpeHue u 00OOIIEHNE 3HAHWHU 1O XUMHHU 32 Kypc 8

71- | xmacca

72 [TpomexyTouHasi aTTecTalus.

HTOroBoIil TECT MO XUMHH 3a KypC 8 Kkiacca.
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