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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMmma coctapiieHa B COOTBETCTBUHU C:

1. ®enepanpabiM 3akoHOM OT 29.12.2012 roma Ne 273-®3 «0O6 o6OpazoBanum B Poccuiickoii
Denepauuny.

2. [Ipukazom MunmcTepcTBa 00pazoBanus U Hayku Poccutickoit @eneparnuu ot 17.12.2010r. Ne 1897
«O06 yTBepkaeHNH (eAepaTbHOTO TOCYAaPCTBEHHOTO O0Pa30BATENBHOTO CTAHAAPTa OCHOBHOTO
o01rero oOpa3oBaHUs.

3.IIpukazom MunoOpHayku Poccun oT 31.12.2015 N1577
«O BHeceHUH W3MEHEHHH B (peepanbHblil TOCYapCTBEHHBI 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOTO
oOuiero oOpa3oBaHUsl, YTBEPKIECHHBINA MpuKa3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit
Oeneparun ot 17 nexadps 2010 r.N1897».

4. Tlpukazom Munnpocsemenus Poccum ot 22.03.2021 1. Nell5 «Ilopsgok opraHuzamuu |
OCYIIECTBIICHUSI 00pa30BaTEIBHON JEATEIHHOCTH TI0 OCHOBHBIM 00111€00pa30BaTEIBHBIM MTPOrpaMMaM
— o0pa3oBaTelbHBIM TIpOrpaMMaM HadalbHOTO OOIIEr0, OCHOBHOI'O OOIEro U CPEeAHEro oOIero
00pa3zoBaHUs.

5. [IpumepHOi mporpaMMoit OCHOBHOTO 0011Iero 00pa30BaHUs MO XUMHH.

6. PaGoueii mporpammoii mo xumui . ['apa H. H. IIpenmernas nunus yueonukos I'. E. Pymsutuca, @. I
®enpamana 8-9 kiacchl.

7. Tlpukazom Munnpocemenuss PO Ne 254 ot 20.05 2020 r. «O6 ytBepxaenuun denepaibHOro
nepeyHsi y4eOHHMKOB, PEKOMEHIYEeMbIM K HCIOJIB30BAHMIO TMPH  peald3allid  UMEIOIINX
TOCY/IapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTENbHBIX IMPOTrPaMM HA4YallbHOTO OOIIEro, OCHOBHOTO
o0m1ero, cpeTHero 00Iero 00pa3oBaHMSI.

8. OcHoBHOI1 0Opa3oBarensHOM porpaMmoil MKOY «PomaHOBCKasi OCHOBHAS IIIKOJIaY.

9.Vuebnbm m1anom MKOY «PomaHOBCKasi OCHOBHAS IIIKOJIA.

MecTo y4eOHOro npeamMera B y4eOHOM ILJIaHe

B ydyeOHOM MaHe Ha U3y4eHHE XUMUU B OCHOBHOM IIKOJI€ OTBOJIUTCS 2 yUeOHBIX yaca B HEJIEITIO
B TeUYCHUE JBYX JIeT - B 8 1 9 kiaccax (Bcero 140 yueOHBIX 3aHITHH).
Peanuzamus nanHoO# mporpaMMbl CIIOCOOCTBYET MCMOIB30BAHUIO pa3HOOOPa3HBIX (POPM OpraHu3alrn
y4eOHOTr0 TMpoIiecca, BHEAPEHUIO COBPEMEHHBIX METO/IOB O0YUYEHUS U MEeJarOTHYECKUX TEXHOIOTHH.
H3yuyenne yueOHOro npeamera peajausyercs Ha ocnose YMK:
I'.E. Pynzutuc, ®@.I'. ®enpaman 8 kiace, M., «IIpocsemenune» 2020;
I'.E. Pynsutuc, ®.I'. ®enpaman 9 kiace, M., «IIpocsemenne» 2020.



Pe3yabTaThl 0CBOCHHS Kypca XMMHHU

M3y4yeHne XMMUHM B OCHOBHOM ILKOJIE TaET BO3MOKHOCTb JOCTUYD CIEAYIOIUX PE3YJIHTaTOB B
HaIpPaBJICHUU JINYHOCTHOTO Pa3BUTHUS:

1) BocniuTaHue pOCCUNHCKOM IpaXkIaHCKOW UEHTUYHOCTH: MATPUOTU3MA, JIFOOBU U YBaKEHUS K
OteuecTBy, UyBCTBa rOPJIOCTH 3a CBOIO PoiMHYy, 3a pOCCUICKYI0O XUMUYECKYIO HAyKY;

2) dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKH, a TAKKE COLMATBHOMY, KyJIbTYPHOMY, SI3BIKOBOMY H
JYXOBHOMY MHOT000pPa3Hi0 COBPEMEHHOT'O MUPa;

3) dopmMupoBaHUE OTBETCTBEHHOT'O OTHOLIECHHS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBALIMK K 00Y4YEHUIO U [TO3HAHUIO, BEIOOPY
npo¢mIbHOro 00pa3oBaHUs HA OCHOBE HH(OPMAIIUU O CYLIECTBYIOIINX MPO(ECCHIX U TMYHBIX
npo¢eCCHOHATIBHBIX MIPEANOYTEHUH, 0CO3HAHHOMY IIOCTPOSHUIO MHANBUIYAJILHOM 00pa3oBaTeIbHON
TPAEKTOPHUH C YUETOM YCTOMUYUBBIX IO3HABATEIbHBIX HHTEPECOB;

4) bopmMHpoBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00pa30BaTe/IbHON, OOILECTBEHHO
M0JIE3HOH, Y4eOHO-HMCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUIAX JCATEIbHOCTH;

5) ¢popmupoBaHUE TOHUMAHUS LIEHHOCTH 370pOBOI0 ¥ 0e30macHOro o0pasa *HU3HH; YCBOSHHUE MTPaBHII
WH/IMBUYAIBHOTO U KOJUIEKTUBHOTO 0€3011acCHOTO TIOBEJICHHS B YPE3BbIYAIHBIX CUTYAIHSIX,
YTPOXKAIOLIUX KU3HU U 30POBBIO Jt0JIeH; 6) hopMupoBaHue NO3HABATEIbHON U MH(DOPMAITMOHHON
KYJITYpBI, B TOM YHUCJIE€ Pa3BUTHE HABBIKOB CAMOCTOSATEIILHOW PabOThI ¢ Y4EOHBIMHU MTOCOOHSIMH,
KHUT'aMH, IOCTYIIHBIMU HHCTPYMEHTAMU M TEXHUYECKUMU CPeACTBaMHU UH()OPMAIIMOHHBIX
TEXHOJIOTHIi;

7) popMHUpOBaHUE OCHOB KOJIOIMUYECKOT0 CO3HAHUS Ha OCHOBE NMPU3HAHUS LIEHHOCTHU KU3HU BO BCEX
e€ MPOSIBICHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOI0, OEPEKHOI0 OTHOIIEHUS K OKpY KaIoLIei cpene;
8) pa3BuTHE FOTOBHOCTHU K PELICHUIO TBOPUECKUX 33]a4, YMEHHsI HAXOAUTh aJIeKBaTHbIE CIIOCOOBI IO
BEJICHUS M B3aMMOJAEUCTBHS ¢ MapTHEPAMH BO BpeMs yueOHOI 1 BHEYUYEeOHOH 1 TebHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYallMU U ONEPATUBHO IPUHUMATh OTBETCTBEHHBIE PEILICHUS
B Pa3JIMYHBIX MPOJYKTUBHBIX BUIAX JEATEIHOCTH (yueOHas OMCKOBO-HCCIEI0BATENbCKAs, KITyOHas,
IPOEKTHasA, KPY>KKOBas U T. II.).

MeTanpeAMeTHBIMH pe3yJbTaTaMU OCBOEHHMSI OCHOBHOW 0O0pa3oBaTENbHON IMPOTPaMMBbI
OCHOBHOT'0 00111ero 00pa3oBaHUs ABISIOTCS:
1) oBiageHNe HaBBIKAMHM CaMOCTOSITENIBHOIO MPUOOPETEHUS! HOBBIX 3HAHWM, OpraHU3aluu y4eOHOI
NeSITeIbHOCTH, TIOUCKA CPEJICTB €€ OCYILEeCTBICHUS;
2) yMeHHue TUTaHUPOBATh MYyTH JOCTKEHHUS 1IeJiel Ha OCHOBE CaMOCTOSITEIbHOTO aHallu3a YCIOBUN U
CPEICTB WX JOCTIKEHUS, BBIIEIATH albTEPHATUBHBIE CHOCOOBI JOCTM)KEHUS LT U BBIOMpPATH
Haubosee 3 PeKTUBHBIN CI0C00, OCYIIECTBISTH MO3HABATENbHYIO pe(hJIeKCHIO B OTHOLICHUH IeUCTBUN
0 PEIICHUI0 YUeOHBIX U MMO3HABATEIHHBIX 33/1a4;
3) YMCHHUEC ITOHHUMATh np06neMy, CTaBUTh BOIIPOCHI, BBIJIBUIaTb THUIIOTE3Y, AaBaTb ONPECACICHUA
MOHITHUSIM,  KIACCUPUIIUPOBATh, CTPYKTYpUpOBaTh  MaTepuan, MPOBOJUTH  DKCIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, POPMYIUPOBATH BBIBOBI U 3aKIIIOUEHUS;
4) yMeHue COOTHOCHUTHb CBOU JEHCTBHUS C IUIAHHUPYEMBIMHU pPe3yJbTaTaMH, OCYIIECTBISATh KOHTPOJb
CBOCH JIEATENIFHOCTH B IPOIecCe TOCTHIKECHUS Pe3ysIbTaTa, ONMpeaelsiTh CIIOCOObI TEHCTBUI B paMKax
MPEUIOKEHHBIX yCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C
W3MEHSIOIIEHCS CUTYyalue;
5) ¢dopMupoBaHMEe W pPa3BUTHE KOMIETEHTHOCTH B OOJACTH WCMOJIB30BAaHUS HHCTPYMEHTOB U
TEXHHUUYECKHUX CPEJCTB MHPOPMAIIMOHHBIX TEXHOJIOTUH (KOMITBIOTEPOB U MPOrPAMMHOI0 00ECIICUSHHS )
KaK MHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTHs KOMMYHHKATHUBHBIX W TMO3HABATENBHBIX YHUBEPCAIbHBIX
y4eOHBIX JICHCTBHIA;
6) YMCHHUC CO3[1aBaThb, MPUMCHATH U HpCOGpaBOBbIBaTL 3HAaKl M CHMBOJIbI, MOJCIHN U CXCMBI IJId
pelieHus yueOHbIX U TO3HABATENIbHbIX 3a/1a4;
7) yMmMeHHe H3BIEKaTh HMH(OPMAIMIO W3 PA3IUYHBIX MCTOYHHUKOB (BKIIIOYAs CpPEACTBA MAacCOBOM
nH(popMaIu, KOMIAKT-TUCKH Y4eOHOTO Ha3HAUYeHUs, pecypchl IHTepHETa), CBOOOIHO MOJIB30BAThCS



CIPAaBOYHOW JIMTEpAaTypoi, B TOM YHCIE M Ha OHJIEKTPOHHBIX HOCHUTENAX, COOJII0AAaTh HOPMBI
nH(pOpPMAITMOHHOW H30MPATETLHOCTH, ITHKH;

8) yMeHHe Ha MIPAKTUKE MOJIb30BAaThCS OCHOBHBIMHU JIOTMUYECKUMH NPHUEMaMH, METOJIaAMH HAOIIIOICHUS,
MOJIEIUPOBaHMs, O0BSICHEHUS, pellIeHHsI TPO0JIeM, IPOrHO3UPOBAHUS U JIp.;

9) yMeHne OpraHu30BaTh CBOIO KU3Hb B COOTBETCTBUU C TIPEACTABICHUSMH O 3I0POBOM 00pa3e KU3HH,
npaBax U 0053aHHOCTSX I'PaKJaHUHA, LIEHHOCTSAX OBITHSL, KyJIBTYPhl U COLIMATIbHOIO B3aUMOECHCTBUS;
10) ymeHu€e BBINIOJIHATH [103HABATENIbHBIE U IPAKTUUECKUE 3a/1aHUsl, B TOM YHCIIE IPOEKTHBIE;

11) ymeHue caMOCTOSITEIBHO M apryMEHTUPOBAaHHO OLICHMBATh CBOM JEHCTBHS U JAEHCTBUS
OJIHOKJIACCHUKOB, COJIEP’KaTeIbHO OOOCHOBBIBasl INPAaBUIBHOCTb WJIM OIIMOOYHOCTHh pe3yibTaTa M
croco0a AEWCTBUS, a/IeKBATHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (aKkTHUECKOTO WU
IPENoIaraeMoro pacxo/ia pecypcoB Ha pelleHHe 3aJjaul, a TaKXKe CBOM BO3MOXHOCTH B JOCTH)KEHUHU
LEJIN ONPEAEIEHHON CI0KHOCTH;

12) ymenue pabotath B rpymne — 3((EeKTUBHO COTPYIHUYATh W B3aMMOJEHCTBOBAaTh Ha OCHOBE
KOOPJAMHAIMY PAa3IMYHBIX MO3UIMKA MPHU BBIPAOOTKE OOIIEr0 PELICHUS B COBMECTHOM N1EATEIBbHOCTH;
cilymaTh naptHépa, GopMyaupoBaTh U apryMEHTUPOBAaTh CBOE MHEHUE, KOPPEKTHO OTCTauBaTh CBOKO
HNO3ULHMI0 U KOOPAMHMPOBATh €€ C MO3ULMEH NapTHEPOB, B TOM YUCJIE B CUTYallUHU CTOJKHOBEHHUS
MHTEPECOB; NMPOJYKTUBHO pa3peliaTh KOH(MIMKTHI HA OCHOBE y4€Ta MHTEPECOB M MO3UIMHA BCEX HUX
Y4aCTHUKOB, TIOUCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB UX pa3peIIeHHUs.

IIpeaMeTHBIMH pe3yJIbTATAMH OCBOCHMSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl OCHOBHOT'O
00111ero 00pa3oBaHuUs SABJISIFOTCS:

1) ¢dopmupoBaHue mepBOHAYAIbHBIX CHUCTEMAaTU3UPOBAHHBIX IPEICTABIEHUH O BeLIeCTBAX, HX
IPEBPALICHUSIX U IPAKTUYECKOM PUMEHEHUH; OBJIa/ICHUE TOHATUINHBIM alapaToM U CUMBOJIMYECKUM
A3BIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAayKHM Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XUMHUECKUX MPEBPALLCHUN HEOPIraHUYECKUX U OPraHMYECKHX BELIECTB KaK OCHOBBI
MHOTUX SIBJIEHUH dUBOU 1 HEXXUBOW MPUPOJIbL; YIITyOJIeHNE NTPEACTaBICHUI 0 MaTeprUaIbHOM €/IMHCTBE
MUDA;

3) oBnaZeHUE OCHOBAMH XMUMHUYECKON T'PaMOTHOCTH: CITIOCOOHOCTBHIO aHAIM3UPOBATh U OOBEKTUBHO
OLICHUBATh J>KU3HEHHBbIE CHUTYyallMM, CBA3aHHBIE C XUMHEW, HaBbIKAMU O€30MacHOrO OOpalleHUs C
BEIIECTBAMM, UCIOJIb3YEMBbIMU B IOBCEJHEBHOM XU3HU; YMEHHUEM AaHAJU3UPOBaTh U IUIAHUPOBATh
HKOJIOTHUECKU 0€30MacHOe MOBECHHE B IIEIAX COePEKEHUS 3710POBbS U OKPYXKAIOILIEH cpelibl;

4) dbopmupoBaHHE yMEHUW YCTaHABJIMBATH CBSI3M MEXIY PEabHO HAOJ0/IaéMbIMH XUMHYECKUMU
SBJICHUSAMU W MpPOIecCaMH, MPOUCXOASIIIMMH B MHUKPOMHpPE, OOBACHATH NMPUYMHBI MHOT000pasus
BEIIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOEHUS, & TAKXKE 3aBUCUMOCTb IPUMEHEHMSI BEIIECTB
OT UX CBOICTB;

5) npuoOpeTeHne OmbiTa UCIOJIB30BaHUS PA3IMUYHbIX METO/I0B U3YUEHHS BEIIECTB; HAOIIOJEHUS 3a UX
IIPEBPALICHUSIMU TIPU TPOBEJACHUN HECIIOXKHBIX XUMHYECKMX HKCIEPUMEHTOB C HCIOJIb30BAHHUEM
1abopaTOPHOTO 000PYIOBaHMS M IPUOOPOB;

6) yMEHHE OKa3bIBaTh NEPBYIO IOMOIIL IIPU OTPABIEHUAX, 0’)KOTaX U JPYTUX TPaBMax, CBS3aHHBIX C
BelIeCTBaMHU U J1a00paTOPHBIM 000PYIOBaHUEM;

7) oBnaseHue mpuémMamu paboThl ¢ MH(pOpPMAIMEd XMMHYECKOTO COJAEpXaHMs, MPEICTaBICHHOHN B
pa3Hoil popme (B BUaE TeKcTa, hopmy1, rpaduKoB, TAOIUYHBIX TaHHBIX, cXeM, poTorpaduii u 1p.);

8) cozraHue OCHOBBI JUIs JOPMUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIITyOISHNI0 XUMUYECKIX 3HAHUH
U BbIOOpa XUMHH KaK MPO(UIBLHOTO MPEAMETa MIPH NMEePEX0ie Ha CTYNEHb CPeIHEro (II0JITHOr0) 00IIero
o0pa3oBaHus, a B JabHENIIEM U B KauecTBe c(epbl CBOEH MpodhecCHOHATbHON AeITEIbHOCTH;

9) ¢dopmupoBaHue NpeACTaBIEHUH O 3HAYEHUM XUMHYECKOW HAyKd B PEIIEHWU COBPEMEHHBIX
HKOJIOTHUECKUX MPO0IeM, B TOM YHUCIIE B IPEAOTBPAIIEHUN TEXHOTEHHBIX M AKOJIOTHUECKUX KaTacTpod.



IInanupyemsble pe3yJbTaThl 00y4eHHs

OcHOBHbIE IOHATHSI XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPeICTABJICHUI)

Buinycknux nayuumcs: ONUCHIBATb CBOMCTBA TBEPJBIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB, BBIIEIAA UX
CYLIECTBCHHBIC IPU3HAKU;  XAPAaKTEPHU30BaThb BELIECTBA II0 COCTaBY, CTPOCHUIO M CBOWCTBAM,
YCTaHABIIMBATh IPUYMHHO-CIEACTBEHHBIE CBA3M MEXIy AAHHBIMH XapaKTEPUCTHKAaMHU BELICCTBA,
pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX IOHATHUM: aTOM, MOJIEKYJ1a, XUMUYECKUN JIEMEHT, IIPOCTOE
BEIIIECTBO, CJIOXHOE BELIECTBO, BAJIEHTHOCTb, UCIOJb3Yys 3HAKOBYIO CHCTEMY XHUMHH; H300pakaTh
COCTaB MPOCTEUIIMX BEIIECTB C MOMOIIBIO XUMUYECKUX (GOPMYI M CYLITHOCTb XUMUYECKUX PeaKLuil ¢
MOMOUIbI0 XUMUYECKUX YPABHEHUM; BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl
BEUICCTB, a TAKKE MAaCCOBYIO JIOJII0 XUMHUYECKOTO IEMEHTA B COCIMHEHUAX; CPaBHUBATh 110 COCTABY
OKCH/Ibl, OCHOBAHUs1, KMCIIOTBI, COJIH;

KJIaccu(puIUpOBaTh OKCUABI U OCHOBAHHUS 110 CBOWCTBAM, KUCIOThI M COJIM — IO COCTaBY; OIUCHIBATh
COCTaB, CBOMCTBA U 3HAaYEHME (B IPUPOJE U IPAKTUUECKOM I€ATEIbHOCTHU Y€JI0BEKA) IPOCTHIX BEILIECTB
- KHCJIOpOJa M BOJOPOAA; J1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB U
BAKHEUILINX COCIMHEHHUN €CTECTBEHHBIX CEMEHCTB IIEJIOYHBIX METAJJIOB U T'AJIOT€HOB; I10JIb30BATHCS
1a00paTOpHBIM 000PYIOBAHUEM U XUMHUYECKOM OCY101; MPOBOANUTH HECJIOKHBIE XUMUYECKUE OIIBITHI
1 HaOJIFO/IEHUS 32 M3MEHEHUSIMH CBOMCTB BEIIIECTB B MPOLIECCE UX MPEBPAIICHUH; COOII0IATh MTpaBHia
TE€XHUKHA O€30MaCHOCTH NpPU MPOBEAECHUU HAONIOJCHUHA M OIBITOB; pa3ivyaTh 3KCIEPUMEHTAIBHO
KHACIOTHl W MIETOYH, IOJB3YSICh HHIUKATOPAMHU; OCO3HABaTh HEOOXOIUMOCTH COONIIOJCHHS Mep
0€30I1aCHOCTH ITPU OOPALIEHUHN C KMUCIOTaMH U I1IEI0YaMHU.

Buinycknuk nonyuum 603mMoxicHoCcmb HAY4Umvbcs: rpaMOTHO 00pallaThCs C BEIIECTBaMU B
IIOBCEHEBHOM KM3HU; OCO3HABaTh HEOOXOAMMOCTb COOJIIOICHHS TPABUII SKOJIOTHYECKH O€3011aCHOTrO
MOBEJICHHS B OKPY’KaIOUIeH IPUPOAHOH cpelie; MOHMMATh CMBICT M HEOOXOAUMOCTh COOITIOICHHS
HpeNnUCcaHuil, IpeularaéMblX B HHCTPYKIUAX 10 UCIIOIb30BaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU
U JIp.; UCIIOJIb30BaTh MPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH P BHIMOIHEHUH
UCCIIEI0BATEIbCKUX MPOEKTOB MO U3yUYEHHUIO CBOMCTB, CIOCOOOB MOJyYEHHsI U PACIIO3HABAHUS
BEILECTB; Pa3BUBAaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOIO U
NUCbMEHHOTO OOIIEHUS, TPOSBIATh TOTOBHOCTD K YBaKEHUIO MHOM TOUKU 3pEHHUS IIPU 00CYKIEHUH
Pe3yJIbTaTOB BBIMOJIHEHHOHN paboThl; 0OBEKTUBHO OLIEHWBATH MH(OPMALIMIO O BELIECTBAX U
XMUMHUYECKHX Mpolieccax, KpUTUUECKH OTHOCUTHCS K MICEBIOHAYYHOM HH(pOpMaIHH,
HeZI00POCOBECTHOM peKJIaMe, KacaroIIeCsl UCIIOJIb30BAHUS PA3IMYHBIX BEIIECTB.

Iepuoauyeckuil 3aK0H M NEPUOAMYECKAA cUcTeMa XuMu4Yeckux djieMeHToB JI. M. MennaeineeBa.
CTtpoeHue BenecTna.

Buinycknux _nayuumca: — kiaccUpUUUPOBAaTh XMMHUYECKHE 3JIEMEHTHl Ha MeETalUulbl, HEMETaJlJIbl,
AJIEMEHTBI, OKCHUJIbI U TUAPOKCUIBI KOTOPHIX aM(OTEPHBI, 1 HHEPTHBIE AJIEMEHTHI (Ta3bl) JJ11 OCO3HAHUS
BaXHOCTU YIIOPSJOYEHHOCTH HAYUYHBIX 3HAHWM; pPACKpbIBaTh CMBICI Nepuogudeckoro 3akona J[. .
MenneneeBa;  ONUCHIBAaTh U XapaKTepU30BaTh TaOIMUHYI0 (GOpMYy MEPUOJUYECKON CUCTEMBI
XUMHYECKHX JIEMEHTOB; XapaKT€pPU30BaTh COCTaB aTOMHBIX SIIEP U PACIIPEIEIIEHHUE YNCIIA DJIEKTPOHOB
10 AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX JIEMEHTOB MaJIbIX IIEPUOJ0B NEPHUOINYECKON CHCTEMBI,
a TaKKe KaJlus U KaJIbLUs; pa3iuyaTh BUAbl XUMUYECKOW CBSA3M: HOHHYIO, KOBAJEHTHYIO MOJIIPHYIO,
KOBAJEHTHYIO HEMOJSIPHYI0O M METANIMYECKYl0; H300paxaThb 3JIEKTpPOHHbIE (OPMYIbI BEIIECTB,
00pa30BaHHBIX XUMUYECKUMHU CBSI3IMH Pa3HOTO BHJIA; BBIABISATH 3aBUCUMOCThH CBOICTB BEIIECTBA OT
CTPOEHHUSl €ro KpHUCTAUINYECKOW peméTku (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METaJuIMYecKoil);
XapaKTepU30BaTh XMMUYECKUE DJIEMEHTHI U MX COECJUHEHHS HA OCHOBE IOJIO)KEHHS DJIEMEHTOB B
NEPUOANYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS X aTOMOB; OIKCHIBATh OCHOBHBIE MPEANOCHIIKU
otkpbiTus . . MenneneeBsIM NMEpUOJUYECKOIO 3aKOHA M NMEPUOJUYECKON CHUCTEMbBl XMMHUYECKUX
AIIEMEHTOB M MHOT0O0Opa3HyI0 Hay4HYIO JESITeIbHOCTh YYEHOIO; XapaKTepH30BaTh HAy4yHOE U
MHUPOBO33PEHUYECKOE 3HAYCHHUE IEPUOAMYECKOr0 3aKOHA U IEPUOAMYECKOM CHUCTEMBbl XMUMHUYECKUX
anemeHTtoB /JI. WM. MeHnneneeBa, 0CO3HaBaTh HAy4HBIC OTKPBITUS Kak pe3yibTaT JIMTEIbHBIX
HaOJI01eHUH, OTIBITOB, HAYYHOW MOJIEMHUKH, IPEOIOJICHUS TPYAHOCTEH 1 COMHEHUIA.

Buinycknuk nonyuum 603MoHCHOCHb HAYYUMbCA: OCO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUU JJIS
NPAaKTUYECKOH IeATEIFHOCTH YEJIOBEKa; OMMCHIBATH U3yUEHHBIE OOBEKThI KAK CUCTEMBbI, IPUMEHSIS
JIOTUKY CUCTEMHOTO aHAJIN3a; IPUMEHATH 3HAaHUSA O 3aKOHOMEPHOCTSAX MEPUOJUIECKON CUCTEMBbI




XUMHUYECKHX 3JIEMEHTOB I OOBSICHEHHUS M MPEJIBUACHUS CBOUCTB KOHKPETHBIX BEILIECTB; Pa3BUBATh
MH(POPMALMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YTIyOJIeHHs 3HAHUH 00 NCTOPUM CTAHOBJICHUS
XMMHYECKOW HAYKH, €€ OCHOBHBIX NOHATHM, IEPUONYECKOT0 3aKOHA KaK OJJHOI0 M3 BAXKHEHUIIUX
3aKOHOB IIPUPOJIBL, & TAKXKE O COBPEMEHHBIX TOCTHIKEHUAX HAYKU U TEXHUKH.

MHuoroo0pa3ne XuMH4eCKHX peakuui

Buinycknux nayuumcs: OOBIACHATH CyThb XMMUUYECKHX IPOLIECCOB; Ha3blBaTh IMPU3HAKU U YCIOBHS
IIPOTEKaHUsl XMMUUECKUX PEaKLUi; yCTaHAaBIMBATh PUHAIJIEHKHOCTh XUMUYECKON peakuu K
OIpeieIEHHOMY THUITY IO OJTHOMY M3 KJIACCU(DUKALIMOHHBIX MPU3HAKOB: 1) I10 YMCIy U COCTaBY
HCXOJIHBIX BELECTB U MPOILYKTOB PEAKLUU (PEaKIIMKU COSMHEHUS, pa3JIoKeHuUs, 3aMELICHNs U
00MeHa); 2) 10 BbIIECICHUIO WIN NOTJIOUIEHHUIO TEMJIOTHI (PEaKUU 3K30TEPMUYECKUE U
SH/I0TEPMHUECKUE); 3) IO UBMEHEHHUIO CTETIEHEH OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB (OKHCIUTEIbHO-
BOCCTaHOBUTEIIbHBIEC PEAKLINH); 4) IO 00paTUMOCTH mpolecca (peakiuy oopaTuMblie 1 HEOOpaTUMBIe);
Ha3bIBaTh (PaKTOPBI, BIUSAIONIME HA CKOPOCTh XMMUYECKUX peaKklil; Ha3blBaTh (aKTOPbI, BIUSAIOLINE
Ha CMELLEHUE XUMUYECKOT0 PAaBHOBECHSI; COCTABIISITh YPABHEHUS SIEKTPOJIUTUYECKON TUCCOLMALIUN
KUCIIOT, LIeJI0YeH, CoJIel; MOIHbIE U COKPAIEHHbIE HOHHBIE YPAaBHEHUS peakluii 0OMeHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI; IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX PEAKIIHUIL 110
(dopMyaM/Ha3BaHUAM MCXOHBIX BEIIECTB; ONPEALIIATh UCXOJHbIE BEeleCTBa M0 (hopMyiam/
HAa3BaHUSIM MIPOYKTOB PEAKIMU; COCTABJISATh YPaBHEHMsI peaKlii, COOTBETCTBYIOLINX
IOCJIEI0BATEIBHOCTH («IEMOYKe») MPEeBPaIlEHUIl HEOPraHNYECKUX BELIECTB PA3JINYHBIX KIACCOB;
BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOLIUE O IPOTEKAHUN XUMHUYECKOM
peakuuu; TOTOBUTBH PACTBOPHI C OIIPEAEIEHHON MacCOBOM J10JIel PACTBOPEHHOIO BELIECTBA;
OIPEAEIIATh XapaKTep CPe/ibl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0YEH 110 U3BMEHEHUIO OKPacKU
WHIWKATOPOB; MPOBOJUTHh KaUECTBEHHBIE PEAKLIMH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX
BELIECTB OT/I€JIbHBIX KATUOHOB U aHHOHOB.

Buinyckuux nonyuum 603mM0%CHOCHb HAYYUMbCA. COCTABIATH MOJIEKYJIIPHBIE U IIOJHBIE HOHHbBIE
YpaBHEHHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM; TPUBOJIUTH MPUMEPHI peaKLUid,
MOATBEPKTAIOIIUX CYIIECTBOBAaHUE B3aUMOCBSI3U MEX/ly OCHOBHBIMHU KJIaCCaMHM HEOPTraHUYECKHX
BEIIECTB; MPOTHO3UPOBATH PE3YJIbTAThl BO3EHCTBHS pa3InYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM
peaxkuuu.

MHoroo0pa3ue BemecTs

BBINyCKHUK HAYyYUTCS: ONPEIENATh NPUHAIIEKHOCTh HEOPTaHUYECKHUX BEIIECTB K OAHOMY M3
M3YYEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAJLJIbl, OKCH/IbI, OCHOBAHHUS, KUCJIOTHI, COJIU; COCTaBIATh
(opMyJIBI BELLIECTB M0 UX HAa3BAHUSAM; ONPEIENATh BAJICHTHOCTh U CTEIIEHb OKUCIECHHS YJIEMEHTOB B
BEIIECTBAX; COCTaBIATh (OPMYJIbI HEOPraHMUECKUX COETUHEHHH 110 BAJIECHTHOCTSM U CTEIIEHIM
OKHCIICHHSI SJIEMEHTOB, a TaKXKe 3apsi/iaM HOHOB, yKa3aHHBIM B TaOJIHUIIE pACTBOPUMOCTHU KHUCIIOT,
OCHOBaHUH U coyeil; 00BbACHATh 3aKOHOMEPHOCTU U3MEHEHUS! (PU3NYECKUX U XMMHUECKUX CBOWCTB
IPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICIIUX OKCHI0B, 00pa30BAHHBIX 3JIEMEHTaMH
BTOPOTO M TPETHETO MEPHUOJIOB; HA3bIBATH OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIJISl TPYIII
OKCHJIOB: KHCIJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX; Ha3bIBaTh OOIIME XMMUYECKHE CBOWCTBA,
XapaKTepHbIe JI KaXKJ0ro U3 KJIacCOB HEOPraHMYECKUX BElIeCTB (KUCIOT, OCHOBAaHUH, CONei);
IIPUBOJIUTH PUMEPBI PEAKIINH, TOATBEPKIAIOUINX XUMUUECKHAE CBOMCTBA HEOPraHMYECKUX BELIECTB!
OKCHJIOB, KUCJIOT, OCHOBaHHI U COJIeH; OIpeaeNsaTh BEIIeCTBO-OKUCINUTENb U BEIECTBO-
BOCCTaHOBHUTEIb B OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIINSAX; COCTABIIATH AIEKTPOHHBIN OanaHc
(17151 U3yUEHHBIX peaklnii) MO0 MPeIOKEHHBIM CXeMaM PEeaKIlfii; MPOBOIUTH TaOOPATOPHBIE OTIBITHI,
MOATBEPKIAOLINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHWUYECKUX BEILECTB; MPOBOJIUTH
71a00paTOPHBIE OMBITHI 110 TOTYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB: BOJOPOAA, KUCIOpO/a,
YTJIIEKNCIIOTrO ra3a, aMMHaKa; COCTAaBJIATh YPABHEHUSI COOTBETCTBYIOLINX PEAKIIUH.

Buinycknux nonyuum 803moicHocmb Hay4umspcs. TPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BELIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUs; MPOTHO3MPOBATH COCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIE
WJIM BOCCTAHOBUTEIIBHBIE CBOMCTBA C yYETOM CTEIICHEW OKUCIICHUS 2JIEMEHTOB, BXOSILHUX B €70 COCTAB;
BBISIBJISITH CYILIECTBOBAHUE FTEHETUYECKOM CBA3M MEX/1Y BEILIECTBAMU B PSIY: POCTOE BELIECTBO- OKCH]L
- KHMCJIOTa/TUJPOKCHU]l - COJIb; XapaKTepU30BaTh OCOObIC CBONCTBA KOHIIEHTPHUPOBAHHBIX CEPHOU U
A30THOW KHCIJIOT; IPUBOAUTH IPHUMEPHl YPAaBHEHMM pEaKLMii, JIEKAIIUX B OCHOBE IPOMBIIUIEHHBIX
Croco0OB TMONy4EHUs aMMMaKa, CEPHOH KHUCIIOTHI, YyryHa W CTaJd; ONMCHIBaTh (PU3MUECKUE U




XUMUYECKHE MPOLIECCHI, SABIISAIOMIMECS YAaCThIO KPYrOBOPOTA BELIECTB B IIPUPOLIE; OPraHU30BBIBATH U
OCYLIECTBIIATDH IIPOEKTHI 110 UCCIEAOBAHNIO CBOMCTB IPAKTHYECKN 3HAYUMBIX BEILECTB.

Conep:xanue yueOHOT0 npeamera

8 kaacc

Pazgen 1. OcHOBHbIE OHATUSA XMMUHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABJIECHUIT)

IIpeamer xumuu. XuMusg Kak 4acTh €CTECTBO3HaHMA. BemiectBa M ux cBoiicTBa. MeToabl
MO3HAHUS B XUMHHU: HaOoJeHne, sKcnepuMent. [Ipuémer OezomacHoii paboTsl ¢ 000pyI0BaHUEM U
BerecTBaMu. CTpOEHHUE MJIaMEHU.

Yucteie BemectBa U cMecH. CrocoObl OYMCTKM BEUIECTB: OTCTaWBaHUE, (DUIBTPOBAHUE,
BBIIIAPUBAHUE, KpUcTauIM3auus, AUcTIuinus]l . dusnyeckue u XMMUYECKUE SIBICHUSA. XUMHUUYECKUE
peakuuu. IIpu3HaKM XMMHYECKHX pEaKUUMAd W YCJIOBHS BO3HUKHOBEHHS M TEUYEHHUS XUMHUUYECKUX
pEaKIuu.

ATOMBI, MOJEKyJIbl W HOHBI. BemiecrBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS.
Kpucrannnueckue u amopdubie BemiecTBa. Kpucrtamnuueckwe peméTKd: HOHHAs, aTOMHAas U
MOJIEKYJIsIpHasi. 3aBUCHMOCTb CBOWCTB BEUIECTB OT THUIA KpUCTaIMueckod pewmérku. [Ipocteie u
CJIOKHBIE BELIECTBA. XUMHUYECKUU 3J€MEHT. MeTamibl U HeMeTaibl. ATOMHAs €AMHULA MAaccChl.
OTtHocuTenbHasE aTOMHAs Macca. SI3bIK XMMHMM. 3HaKM XMMHMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. Xumuueckue Gopmyibl. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. KauecTBeHHBIN U
KOJIMYECTBEHHBI COCTaB BEIIECTBA. BBIUMCIEHUS TO XUMHYECKHMM (Qopmynam. MaccoBas ois
XUMHUYECKOTO 3JIEMEHTA B CIIOKHOM BELIECTBE.

BanentHocTh XMMHUYECKHX 3JeMEHTOB. OmnpezeneHre BaJCHTHOCTH 3JIEMEHTOB IO (dopmyIie
OuHapHbIX coenuHeHuil. CocTaBieHue XUMUYECKUX (OpMYIT OMHAPHBIX COEIMHEHUHN MO BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YyU€HHE. 3aKOH COXPAaHEHHUs Macchl BeulecTB. JKu3Hb U JesTebHOCTh M.
B. JlomoHOcoBa. XuMH4Y€eCKH€E ypaBHEHUs. TUIIBI XUMUYECKUX PEaKIIHiA.

Kucnopon. Haxoxnenue B npupose. [lonyuenue kuciaopoaa B 1ab0paTopuu U MPOMBIIUIEHHOCTH.
®dusnueckue M XUMHUYECKHE cBoiicTBa kuciopoaa. ['openue. Okcuabl. llpumeHeHue kucimopopa.
KpyroBopot kucinopona B npupoae. O30H, ajuioTponusi kuciopoga. Bo3nyx u ero cocras. 3amura
aTMocgepHOro Bo3ayxa oT 3arpssHeHuil. Bogopos. Haxoxnaenue B npupone. Ilonyyenue Bogopoaa B
71ab0paToOpuy U MPOMBIIUIEHHOCTH. PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJOPO/IA.

Bonopon — BoccranoButens. Mepbl Oe3omacHOCTH Tpu pabdore ¢ BogopoaoM. Ilpumenenue
BOZIOpPOAA.

Bona. Meronsl onpenenenus cocraBa BOAbl — aHAIW3 U CUHTE3. DU3NYECKUE CBOKWCTBA BOJBI.
Bona B npuposie u criocoObl €€ ourcTK. Alpaius BoJbl. XMMHUECKHE CBoMcTBa Boabl. [IpuMenenune
BoAbl. Boma — pactBopu Tenb. PacTBOpUMOCTB BellecTB B Boje. MaccoBast [0Js1 pacTBOPEHHOTO
BellecTBa. KomuecTBEHHbIE OTHONIEHUS B XUMUH.

KonnuectBo BemectBa. Monb. Monsipaast Macca. 3akoH ABoraapo. MomnspHblii 00bEM razos.
OtHocuTenbHasE TUIOTHOCTh Ta30B. OOBEMHBIE OTHOLIEHHS Ta30B MPU XUMHUYECKHUX PEAKIIHSX.

Baxneiiimme kiacchl HEOpPTaHWYECKUX coeAuHeHwil. OKCHABL: COCTaB, KiIacCHU(UKAIIHSL.
OCHOBHBIE U KHUCJIOTHBIE OKcHIIbl. HOoMeHkaTtypa okcnaoB. @U3NYECKHEe M XMMUYECKUE CBOMCTBA,
MOJYYECHUE U IPUMEHEHUE OKCHUJIOB.

I'unpoxcunpl. Knaccudukanus ruapokcuaos. OcuoBanus. Cocras. 11l€noun u HepacTBOprMbIE
ocHoBaHMsA. Homenknarypa. @Pu3nyeckue M XUMHYECKHE CBOWCTBA OCHOBaHuW. Peaknms
HelTpanu3anuu. llogyueHne W npuMeHeHHE OCHOBaHHM. AMQOTEpHBIE OKCHIBI M THUIPOKCHIBI.

Kucnoter: cocraB, knaccudukanus U HOMeHKiIaTypa. dusmueckre U XUMHYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN psii METAJIOB.

Comnu: cocraB, kiaccuukanus 1 HoMeHKIatypa. Puszndeckre cBoicTBa conel. PactBopuMocts
coyieii B Boje. XWMH4YECKHe cBoicTBa coiyieid. CrocoObl momyueHusi cosieil. [IpuMeHnenue comei.

I'enernueckas CBsI3b MEKy OCHOBHBIMH KJIAaCCaMH HEOPTaHUYECKUX COCIUHECHUM.



Paznen 2. [lepuoanueckuii 3aK0H M NMEPUOANYECKA CHCTeMa XMMH4YecKHX jemeHToB [I. WU.
MenneneeBa. CTpoeHue aToma

[lepBoHaYaNbHBIC TMOMBITKH KIACCU(PUKAUKA XUMHUYECKUX JJIEeMEHTOB. lloHATHe O Tpymmax
CXOJIHBIX 3JIEMEHTOB. EcTecTBEHHBIE CEMENCTBA NIEIOYHBIX METAJJIOB U FAJION€HOB. biaropoiHble ra3sl.

ITepuonnueckuii 3axoH /. 1. Menaeneesa. Ilepuoguueckas cucteMa Kak €CTECTBEHHO-HAYYHAs
KJacCU(pUKallMsg XUMHUYECKHX JJeMEHTOB. Tabnuunas ¢opMa MpencTaBieHusl KiaccupuKauu
XUMHUYECKUX 31eMeHTOB. CTpykTypa Tabmunsl «Ilepuonnueckas cucreMa XMMUYECKUX AJIeMEHTOB /.
N. MenpaeneeBa» (kopotkas dopma): A- u b-rpynmsl, nepuoabl. U3UYECKnid CMBICIT MOPSIAKOBOTO
3JIeMeHTa, HOMepa Mepro/ia, HoMepa rpynisl (A5 3JIEMEHTOB A-TpyI).

CtpoeHue aToMa: iapo ¥ AIEKTpoHHas 00omouka. CoCTaB aTOMHBIX si/Iep: MPOTOHBI U HEHTPOHBHI.
W3otonbl. 3apsAx aTOMHOTO s/ipa, MAacCOBOE YHMCIIO, OTHOCUTEIbHAsl aroMHas Mmacca. CoBpeMeHHas
(hOopMyIIMPOBKA TOHATHUS «XUMUYECCKHI dJIECMEHT.

DnekTpoHHas 000JI0UKa aToMa: MOHSATHE 00 SHEPreTUYeCKOM YpPOBHE (AJIIEKTPOHHOM CIIOE), €ro
€MKOCTU. 3aloJHEHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB MEPBOrO—TPETHEr0 MEPHOJIOB.
CoBpemenHast pOpMyIHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle noctmkenus [. M. MenpaeneeBa: ucrpaBieHUe
OTHOCHUTEJIbHBIX ~aTOMHBIX MAacC, MHpeICKa3aHHe CYLIECTBOBAHUS HEOTKPBITBIX  3JEMEHTOB,
MEPECTAHOBKH XMMHUUYECKUX 3JIEMEHTOB B Iepuoguyeckoil cucreme. Kuszup u nesrensHocts . U.
Menneneena.

Pasnen 3. Ctpoenue BenecTBa

DJIEKTPOOTPULIATETILHOCTh XUMHUYECKUX 31€MEHTOB. (OCHOBHBIE BHJIbI XMUMHYECKON CBA3M:
KOBAJICHTHAsT HEMOJISIpHAsi, KOBAJCHTHAs TMOJspHasi, WOHHAas. BalleHTHOCTh 3JIEMEHTOB B CBETE
37eKTpoHHOU Teopun. CTeneHpb okucaeHus. [IpaBuia onpeaenenus CTeneHy OKUCICHHS JIEMEHTOB.

9 kjaacc

Pa3nes 1. MHOroo0pasne XuMHYECKHX pPeaKIui

Knaccudpukanus XMMHUYECKUX pEaKIMi: peakuuud COEAMHEHHUs, pa3JIoKEHUs, 3aMelleHus,
oOMeHa. OKHMCIMTEIbHO-BOCCTAHOBUTEbHBIE peaKUUU. OKUCIUTENb, BOCCTAHOBUTENb, IPOLECCHI
OKHCJIEHUS U BoccTaHOBIEeHUA. CocTaBlieHHEe YpaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX pEaKIIUN
C TIOMOUIBIO METO/1a 3JIEKTPOHHOTO OasiaHca.

TenoBele 3PPEKTHl XUMHUUECKUX peakUuid. DK30TEPMUUYECKUE U IHAOTEPMUUYECKUE PEaKLUU.
Tepmoxumuueckue ypaBHeHUsI. Pacu€Tbl M0 TEPMOXUMHYECKUM YPaBHEHUSIM.

CkopocTh XMMHYECKUX peakiuil. PakTopbl, BIUSIOUIME HA CKOPOCTh XMMHYECKHX PEaKIIHM.
ITepBOoHavYanbHOE NPEACTABIECHUE O KaTaIHU3E.

Oobpatumsble peakuuu. [IoHATHE 0 XUMUYECKOM paBHOBECHM. XHMMUYECKUE PEAKIIMU B BOJHBIX
pacTBOpax. ONEKTPOJUTHI U HEAEeKTponauThl. WMonbel. KaTnmonsl u aHuoHbl. I'mapatHas Teopus
PacTBOPOB. DJEKTPOJUTHUYECKAS IUCCOIMAIAS KUCIOT, OCHOBaHWUW W cosieir. CraOble W CHUIIbHBIE
ANIEeKTPOIUTHL. CTeneHb Juccolanu. Peakiimy HOHHOTro oOMeHa. Y CIIOBUS TeUEHUS PeaKkInii HOHHOTO
oOMeHa 710 KoHIa. XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHHH B CBETE
OpefCTaBIeHUH 00 DIEKTPOJUTHUYECKOW JUCCOIMALMM U OKUCIUTEbHO-BOCCTAaHOBHUTEIBHBIX
peakuusx. [lonsatre o rugponuse conen.

Pa3pnen 2. Muoroo0pasue BeuniecTs

Hewmerannsl. [Manorensl. IlonmokeHne B NEpUOAMYECKON CHUCTEME XUMHYECKHX 3JEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenue B mpupone. dusmueckne M XMMHUYECKHE CBONCTBA TI'aJIOTEHOB.
CpaBHuTeNbHAs XapakTepuUCTUKa TajoreHoB. [logyueHne W MpUMEHEHHE TajoreHoB. XJIOp.
dusnyeckue U XUMHUYECKHE cBoiicTBa xiopa. [Ipumenenue xiopa. Xnopoogopoxa. dusmueckue
cBorictBa. Ilomyuenme. ConsHas kuciora u e€ conu. KauecTBeHHas peakius Ha XJIOPUIAHOHBI.
Pacno3naBanue xiopuoB, OpOMHUI0B, HOAUIOB.

Kucnopon u cepa. [lonoxeHnne B IepuogN4eCKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX
atoMmoB. Cepa. Amnorponusi cepel. dusnueckre U xumMudeckue cBoiicrBa. HaxoxxneHnue B mpupoze.
IIpumenenue cepsl. CepoBogopoa. CepoBomopoaHasi KucioTa U €€ conu. KauecTBeHHas! peakiusi Ha
cynbdun-uonsl. Okcun cepri(IV). @usznueckne m xumudeckue coictBa. [Ipumenenue. CepHucras
kuciota u e€ conu. KauectBennas peakius Ha cyiabdur-uonbl. Oxcuna cepsi(VI). CepHas kuciora.



XUMHUECKUE CBOMCTBAa pa30aBieHHOW M KOHIIEHTPHPOBAHHOW CepHOM KHCIOThl. KauecTBeHHas
peaxius Ha cyJb(haT-uoHbl. XUMHYECKHE PEAKIIH, JIe)Kalllie B OCHOBE MOJIYYSHUs CEPHOM KUCIIOTHI B
IIPOMBILUIEHHOCTH. [IpuMeHeHne cepHOM KUCIIOTHI.

Aot u docdop. [TonoxeHne B mepruoUUeCcKOi CUCTEME XUMHUYECKHUX 3JIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, PU3NYECKUE U XUMUYECKHE CBOMCTBA, MOIy4YeHUE U puMeHeHne. KpyroBopor azora B
npupoge. AMMuak. @u3nyeckue U XUMUYECKHE CBOMCTBA aMMHUAKa, NOJIydeHue, npuMmeHenue. Comau
aMMOHUsA. A30THas KHCJIOTa U €€ cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOU KUCHOTHI. [lomyyenue
a30THOW KUCJIOTHI B jJaboparopuu. XMMHUYECKHE PEaKIMH, JeKallie B OCHOBE MOJyYeHHUs a30THOU
KHCJIOTBl B IPOMBILUIEHHOCTU. [IpuMeHeHne a30THOM KHUCIOThl. COJMM a30THOM KHUCIOTBI U HX
npuMeHeHue. A30THbIE YI00peHus.

®dochop. Amnorponusi ¢ocdopa. Puzmveckne M XuUMHUeckue cBorcTBa Gochopa. Oxcun
docdopa(V). Dochopnas kucnora u e€ conu. PochopHbie yI0OpSHHUS.

VYriepon n kpeMHuid. [lonoxeHue B IEpUOINYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE
UX aroMmoB. Yriepoi. AsuioTponus yriepojna. ®du3nueckue M XHMHUYECKHE CBOWCTBA YIJIEPOJA.
AncopOuumsi. YrapHbelii ra3, CBOMCTBA M (PU3HOJOTHYECKOE ACHCTBHE. YTIEKHCIBIA Ta3. YTroibHas
kucinoTa u e€ conu. KadecTBeHHas peakius Ha kapOoHaT-noHbl. KpyroBopor yriepona B Ipupoe.
Opranvyueckue COeIMHEHHUs YIIIepoaa.

Kpemnuii. Oxcun kpemuusa(1V). Kpemuuenas kucnora u e€ conu. Crexiio. LlemenT.

Mertamisbl. [TonoxeHue MeTamuioB B NIEPUOJINYECKON CUCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOEHUE
MX aroMoB. Meramnueckass CBs3b. DU3MUECKHE CBOMCTBA METAJUIOB. P aKTMBHOCTH METAJIOB
(9TEKTPOXUMHUYECKU PSAT HATPSDKEHUH MeTaoB). XUMHUYECKHEe CBOMCTBA MeTaiioB. Ob1ue crnocoobl
noJstyuyeHus: MetayioB. CrijiaBbl METaJIOB.

[lenounbie MeTamibl. [lonokeHHE MIENOYHBIX METAUIOB B MIEPUOJIMUYECKON CUCTEME, CTPOEHHUE
ux atoMmoB. Haxoxnenue B mpupoge. @u3nueckrue U XMMHYECKUE CBOMCTBA IIEIOYHBIX METAJLIOB.
[IpuMeHeHre MEeNnOYHbIX METAJUIOB U UX COEIMHEHUI.

[I{erouno3emenbHbIe MeTAUIBL. 110JI0KEHNE 1IETOYHO3EMENIBHBIX METAUIOB B NEPUOJINYECKON
CHCTEME, CTpPOCHME HX aromoB. Haxoxxnenue B mnpupoae. MarHud W KalbLUUl, UX BaKHEUILIUE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuii. IlonmokeHue aaOMUHUS B NEPUOAMYECKON CUCTEME, CTPOCHHME €ro aToMa.
Haxoxnenue B nmpupoae. Pu3nyecKknue U XuMUYECKHUE CBOMCTBA almfOMUHMS. [[puMeHeHne aatoMuHus.
AMdoTEpHOCTH OKCHIA ¥ TUAPOKCUIA ATFOMUHUSA.

Keneso. Ilonoxenue xkene3a B NEPUOANYECKON CUCTEME, CTPOCHHUE €ro aroMa. HaxoxaeHue B
npupone. Puznyeckue U XUMHUYECKNE CBOMCTBA Kele3a. BakHele coeAMHEHNs JKeme3a: OKCUIBbI,
ruapokcuabl 1 conu xenesza(ll) u sxeneza(Ill). KauectBennsie peakiuu Ha nons! Fe2+ u Fe3+.

Pa3nea 3. KpaTtkuii 0030p BaskHeHIIMX OPraHUYeCKUX BelecTB

IIpeamert oprannyeckoit xumun. Heopranmueckue u OpraHM4ecKue COeIMHEHUs. YTIIepoa —
OCHOBa *H13HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIJIepOoa B OPraHUYECKUX COeTUMHEHMSIX.

VYrneopopossl. [IpenenbHble (HachlEeHHBIE) YTIIEBO0OPOIbl. MeTaH, 3TaH, MPOoMaH —
IpoCTelIIne NpeACTaBUTENH MPEIENbHbIX YIIIeBO10po10B. CTPYKTypHBIE (OPMYIIBI YTIIIEBOJOPO/IOB.
I'omonoruyecknii psa nIpeleabHbIX yIieBoaopoaoB. ['omonorn. @u3nyeckue 1 XUMHYECKUE CBOMCTBA
MpeAeNbHbIX YIIIEBOIOPOA0B. Peakiuu ropeHus u 3amenienus. HaxoxaeHue B mpupojie mpeaeabHbIX
yrieBoopoaoB. [IpuMeHenne merana.

HenpenenbHble (HEHACHIIIEHHBIE) YTIIEBOIOPOIbI. DTUICHOBBIN PSl HEMPEIeIbHBIX
YIJIEBOAOPOAOB. DTHIEH. PHU3NYECKHEe U XMMUYECKHE CBOMCTBA dTUIIEHA. Peaknns npucoeuHeHns.
KauectBennsie peakunu Ha 3tuieH. Peakuus nonumepusauuu. [onustunen. [Ipumenenue stunena.

ATIETHIICHOBBIH Psi/T HETIPEACIBHBIX YTIEBOA0PO10B. AtieTuieH. CBOWCTBA alleTUIICHA.
[IpumeHeHue aneTusieHa.

[IpownsBoaHBIE yIiIeBO0pOa0B. KpaTkuii 0630p OpraHNYeCKUX COCTMHEHHUI: OTHOATOMHBIC
CIUPTHI (METAHOJI, 3TAHOI), MHOTOATOMHBIE CIIUPTHI (ITUIICHTIINKOIIb, TTUICPHH ), KAPOOHOBKIE
KHCJIOTHI (MypaBbHHAsA, YKCYCHAs), CIIOKHBIC 3(DUPHI, )KUPHI, YTIIEBOHI (TJIFOKO3a, caxapo3a, Kpaxmal,
EJUTI0NI03a), AaMUHOKHUCIIOTHI, Oenku. Posib GenkoB B opranusme.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa NOJIMMEpPOB: MOHOMEp, OJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb NoJinMepu3anuu. [lonusTuiex, noaunponusieH, NOJTUBUHWIXJIOPHUL.



TemaTuyeckoe IaHMPOBaHUE

8 ki1ace

(2 4 B Heneto, Beero 70 4, 5 4 -pe3epBHOE Bpemsi)

Tembl

OcHoBHoOe cogepkaHue

XapakTepucTHKA OCHOBHBIX BH/I0B /1eATeJIbHOCTH
Y4eHHKAa

Pa3nea 1. IlepBonayanbHblie XumMuieckue nousaTus (51 v)

[Ipenmer xumuu
MerToap! TO3HAHUS B XUMHUHA

Yucrele BEIEeCTBAa U CMECH.
OuncTKa BELIECTB

duznueckre 1 XUMHUUECKHE

sIBJIeHUS. XUMHYECKHE pCaKIuu.

I.Ilpeamer xumuu. XuMHs KakK 4YacTb
ecTeCTBO3HaHUs. BemiecTBa u Mx CBOHCTBA.
2. MeTo/1bI T03HAHUS B XUMUHU.

3. IIpakTuyeckass padora Nel. Ilpuemsl
Oe3omacHoil paboThl ¢ 00OpyIOBaHUEM U
BemiecTBamMu. CTpoeHHE TUIaMEHH.

4. Yucteie BemectBa M cMecu. CrocoObl
OYHUCTKH BEIIIECTB: OTCTaMBaHUE,
bunbTpoBaHUE, BhINIApUBaHUE,
KPUCTATU3AIMS, JTACTUIUISIIHSL.

5. Ilpaktuuyeckasi padora Ne2. Ouncrka
3arpsA3HEHHON ITOBAPEHHOM COJIN.

6. duznueckue M XUMHUYECKHE SIBICHMUS.
XUMUYECKUE PEAKIIUH.

JleMoHCTpanuu: O3HakomiieHHe C
mabopaTOpHBIM  000pY/IOBaHUE; IMPUEMBI
Oe3omacHoii paboTel ¢ HUM. CrHocoObl
OYHUCTKH BEIIECTB: KpHUCTaJTU3aIHS,
JTUCTHIISALINSA. HarpeBanue caxapa.
Harpesanue napaduna. ['openue napaduna.
B3aumoneiictBue pacTBOpoB: KapOoHaTa
HATPUS U COJITHOU KUCIIOTHI, Cylb(daTa MeIn
Il u rupokcuaa HaTpUS.

JlabopaTopHbIe ONBITBI: PAacCMOTPEHUE
BEIIECTB C pa3IMYHBIMH  (DU3HYECKUMHU
cBolMicTBaMU. Pa3niesreHrie cMeCH ¢ IOMOIIBIO
Marauta.  [lpumepsl  QU3WYECKUX U
XUMHUYECKHUX SBJICHHH.

PaznuuaTh mpeaMeTsl U3ydeHus: eCTeCTBEHHbIX HayK. HabmonaTs
CBOICTBA BEIIECTB U MX U3MEHEHHUS B X0/1€ XUMHUYECKUX PEAKIIUH.
VY4UThCS IPOBOANUTH XUMHUECKUH SKCIIEPUMEHT.

CobmroaTh npaBmiia TEXHUKU Oe3onacHocTU. OKa3bIBaTh MEPBYIO
[IOMOILlb TPU OTPABJICHUSX, 0KOTaXx M TPaBMax, CBA3aHHBIX C
peakTHBaMu M 1a00PaTOPHBIM 000PYIOBAHHEM.

W3yuyaTh cTpoeHHE IUIAMEHM, BBIJBUTAsi TUIIOTE3bl U MPOBEPSS UX
HKCIEPUMEHTAIBHO.

PaznuuaTh MOHATUS «YHCTOE BEIIECTBO» M «CMECHY.

YMeTh pa3enaT CMECH METOAaMU OTCTauBaHUs, QUIBTPOBAHUS U
BbIITApUBAHUS.

PaznmuaTh Qu3nyueckie 1 XUMUYECKUE SIBICHUSI.

OnpenensTe NPU3HAKM XMMUYECKUX PEaKIUil.

@ukcupoBaTh B TETPAAM HAONIONAEMBIE TPU3HAKA XUMHUYECKUX
peaKuuu.




[lepBoHavanibHbBIE XHUMHYECKHE
MOHATHA. ATOMBI M MOJICKYJIBI.
[IpocThle M CIOXXHBIE BEIIECTBA.
XUMUYECKUH 3JIeMEHT. MeTalibl 1
HEMETAJUIBI. 3HAaKh XHMHYECKHUX
9JIEMEHTOB. 3aKOH ITOCTOSHCTBA
CcoCTaBa BEHISCTB. XHUMHUYCCKHE
hopmyJbL. MaccoBas oJIA
XHUMHYECKOTr'0 DJIEMCHTA B
COEIMHEHUH.

BanentaocTh XUMHYECKUX
3JICMCHTOB.

ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
3aKOH COXpaHEHMs MACChI
BEIIECTB. XMMHYECKUE YPABHECHHUS.
Knaccudukanus XuMruueckux
peaKuuii: COeIMHEHUS, 3AMEILICHMUS,
pa3IoKEeHUS.

IIpocreiimune pacyeTsl 110
XUMUYECKUM (popMysiam

7. ATOMBI, MOJIEKYJIbI, HOHBI.

8. BemrecTBa MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHS.
Kpucrannuueckue pemerku.

9. IIpocThie U CIIOKHBIE BEIIECTBA.
XUMHUYECKHUE AIEMEHThl. MeTalibl U
HEMeETaJUIbL.

10. SA3bIk XUMUH. 3HAKU XUMUYECKUX
AJIEMEHTOB.

11. 3ak0oH NOCTOSIHCTBA COCTaBa BEILIECTB.
12. Xumuueckue GopMyIIbL.
OtHOcuTeNbHAs aTOMHAs Macca.
KauecTBEeHHBIN U KOJTMYECTBEHHBIN COCTaB
BEIIIECTBA.

13.MaccoBasi 10JIsI XAMUYECKOTO JJIEMEHTA
B COCTUHEHUH.

14. BaleHTHOCTh XUMHYCCKUX BJICMECHTOB,
orpezieNieHue BAJIGHTHOCTH AJIEMEHTOB 110
dbopmynaM OMHAPHBIX COCTUHEHUM.

15. CocTtaBneHne XMMHYECKHX (GOpPMYIT
OMHAPHBIX COCTMHEHUN IO BAJICHTHOCTH.
16. ATOMHO-MOJEKYJISIPHOE YUYECHHE.

17. 3aK0H COXpaHEHUSI MACChI BEIIECTB.

18. Xumnueckne ypaBHEHUS.

19. Tunbl XUMHUYECKUX pEaKIU.

20. KonTpoabHas padora
«llepBoHauaIbHBIE XUMUUECKUE TOHITHS.
JemoncTpanuu. [Ipumeps! TpoCThIX U
CJIO’KHBIX BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX. MOJIe KPUCTATITHIECKUX
PELIETOK pa3HOro THIA.

JlaGopaTtopHbie onbITbl. O3HAKOMIIEHUE C
oOpa3iiamu (MeTasibl 1 HEMETaILITbI)
MIPOCTHIX M CIIOKHBIX BEIIeCTB. PaznoxeHune
kapOonata menu |l.

Paznuuate NOHATHSA «aTOM», KMOJIEKYJIa», «XUMUYECKUI
JIIEMEHT», KMOH», «3JIEMEHTapHbIC YaCTULIb». Pa3inyars MoHATHA
«BEIIIECTBA MOJIEKYJIIPHOT'O CTPOEHUSD» U «BEIECTBA
HEMOJIEKYJISIPHOTO CTpOeHUsD». DOpMynIMpoBaTh ONPEIEICHNE
MOHATHUS «KPUCTAIITNYECKUE peméTKmy. OOBACHIT 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA €TI0 KPUCTAIUNINYECKON PEILETKH.
Onpenensarb OTHOCUTENIbHYIO0 aTOMHYIO Maccy 3JIEMEHTOB U
BaJICHTHOCTh 3JIEMEHTOB B OMHAPHBIX COeMHEHUAX. OnpenensaTs
COCTaB MPOCTEHIINX COEENMHEHUNA IO XUMUYECKUM (OpMYyTIaM.
CocraBisiath (hopMyJibl OMHAPHBIX COEAMHEHUH 110 U3BECTHOM
BAJICHTHOCTH 3JIEMEHTOB. M300paxarh mpocTenime XuMUIeCcKre
peaxKuuy C MOMOIIBI0 XMMUYECKHUX ypaBHEHUH. Pasinyars
MOHATHUS «UHICKC» U «KOIPUITMEHTY; «CXeMa XUMHYECKON
peaKuum» U «ypaBHEHHE XMMHUECKON peakuun». PaccunTsiBaTh
OTHOCHTEJIHYIO MOJICKYJISIPHYIO Maccy 1o (popMyliam BEemecTB.
PaccuuThIBaTh MaccoBYyIO JOJIK XUMHUUYECKOTO 2JIEMEHTA B
COEIMHEHUU. Y CTaHaBJIMBATh IpocTeliIe (popMyIbl BELIECTB 10
MacCOBBIM J0JIIM 3J1eMeHTOB. [losb30BaThest nHpOpManuei u3
JIPYTUX UCTOYHHUKAX.




PacuecTnbie 3agaun. Berucucienne
OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIEeCTB 110 popmyiie. Beruucienue
MacCOBOM J0JU 3JIEMEHTA B XUMHUUYECKOM
COCIMHEHUH. Y CTAHOBJICHUE MTPOCTEUILIEH
(dbopMyJIbI BellecTBa 0 MaCCOBBIM JOJISIM
JJIEMEHTOB.

Kucnopon

Bo3nyx u ero cocras.

21. Kucnopon, ero o0miasi XxapakTepuCTUKA.
[Tonydyenue  Kuciopoja. duznyeckue
CBOMCTBA KMCJIOPOJA.

22. XUMHUYECKHE CBOMCTBA U MPUMEHEHHE
kuciaopona.  Oxcuabl. Kpyroseptu
KHCIIOpOJia B IPUPO/IE.

23. lIpakTnyeckas padora 3. [lonyuenue u
CBOIICTBa KUCIOPOA.

24.030H . ATUIOTpOIIHS KUCTIOPO/a.
25.Bo3gyx um ero cocraB. 3ammura
aTMoc(epHOro Bo3/1yxa OT 3arpsi3HEHUH.
JleMoHCTpanus. dusnueckue 51
XAMUYECKHUE CBOICTBa KHCIIOPOJA.
[Tonyyenne u  cobupaHue KHCIOpOJA
METO/IOM BBITECHEHHUS BO3[yXa M METOJOM
BBITECHEHHUS BOJIbI. Y CJIOBUS BOSHUKHOBEHUS
U nipekparienus ropenuns [lomyuenne o30Ha.
Omnpenenenue cocraBa BO3ayXa.
JladopaTopubie onbIThbl. O3HAKOMJICHHE C
o0OpasiiaMu OKCHJIOB.

HccnenoBath cBOMCTBA N3y4aeMbIX BemlecTB. HaOmronath
¢du3nyeckre U XMMUYECKHE IPEBPAILCHHSI H3y4aeMbIX BEILIECTB
Pacrio3HaBaTh ONBITHBIM IYTEM KHCI0po. OnKCHIBaTh
XMMUYECKHE PeaKLnu, HabI0aeMble B X0/1€ AEMOHCTPALIMOHHOTO
1 J1ab0paTOPHOTO SKCIIEPUMEHTOB. JlenaTh BHIBOABI U3
pE3yJIbTaTOB MPOBEAEHHBIX XMMUYECKHX OIBITOB. Y4acTBOBATh B
COBMECTHOM OOCYKJIEHHH OTBITOB. OCTABIIATH (POPMYIIBI OKCUIOB
10 U3BECTHOM BAJIEHTHOCTH 3JIEMEHTOB. 3alIMCBIBATH IPOCTEHIIINE
ypaBHEHUs XUMUYECKUX peakuuil. [lonb3oBaTbesa nnpopmanmei
U3 APYTUX UCTOUHUKOB JUISl TOJTOTOBKH KPATKUX COOOIIEHUH.
I'oToBHTH Npe3eHTalMK 110 TEME

Bonopon

26. Bogopon, ero o6miast XxapakTepucTHKa 1
HaxoxJeHue B npupoje. [lomyuenune
BOJIOPOJIa U €ro (U3UYECKue CBOMCTBA.
Mepsi 6e301acHOCTH TIpH paboTe ¢
BOJIOPOJIOM.

27. XuMHA4Y€ECKHE CBOMCTBA BOJIOPO/IA U €TO
IpUMEHEHHE.

HccnenoBaTh cBOMCTBA M3ydaeMbIX BemlecTB. Habmonate
(l)I/ISI/I'-IeCKI/Ie U XUMHNYCCKUC HpeBpaI]_[eHI/ISI I/ISYI-IaeMI:IX BCIIICCTB.
OnuceiBaTh XUMHYECKUE PEAKIINH, HAOII0IaeMBbIE B XOJIE
JIEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO IKCIIEPUMEHTOB.
Pacrio3naBaTh OMBITHBIM ITYTEM BOJOPO.

CoburonaTh mpaBmiIa TEXHUKH 0€3011aCHOCTH.




28. IlpakTuuyeckasi padora 4. [lomydenue
BOJOPOJa M HCCIIEIOBAaHUE €r0 CBOMCTB.
Hemonctpauuu. Ilonydyenue Bomopona B
anmapare Kwunna, mpoBepka BOAOpoJa Ha
YUCTOTY, TOPEHHUE BOAOPO/Ia HA BO3/IYXE U B
KHCJIOpOJie, COOMpaHue BOJOPOAA METOJIOM
BBITECHEHUS BO3J1yXa u BO/IBI.
JlabopaTopHbie onbIThl. B3aumopeiicTBue
BoJi0poja ¢ okcuaoM meu ||

Jlenate BBIBOJIBI U3 PE3yJIbTATOB MPOBEACHHBIX XMMHUUECKHUX
OIIBITOB.

YyacTBOBaTh B COBMECTHOM OOCYKJIEHUH PE3YJIbTATOB OIBITOB.
3anuceIBaTh YPABHEHUS MPOCTEHIINX XUMUYECKUX PEaKIHii.

Bopa. PactBopsi.

29. Bopa. Metonapl ompenesieHUs COCTaBa
BOJIBI - aHAJIM3 U cuHTE3. Bona B npupoje u
CIocoObI €€ OYMCTKH. AdpaIus BOJIbI.

30. dusnyeckue U XHUMHYECKHE CBOMICTBA
BOJIbI. [[puMeHeHue BobI.

31. Boma - pacTtBOpHTENh. PacTBOpHL
HacpllieHHbIe 1 HEHACBIIIEHHBIE PACTBOPHI.
PacTBOpuMOCTH BEIIECTB B BOJIE.

32.MaccoBas JIOJISt PacTBOPEHHOTO
BEIIECTBA.

33.IIpakTHyeckas pabdora S.
[IpuroTroBneHne  pacTBOPOB  COJIEll  C
onpencnEéHHON MacCOBOM Joneun

pacTBOPEHHOTO BEMIECTBA.
34. TloBropeHue u 0O0OOIIEHHE MO TEeMaMm

«Kucnopony, «Bomopoay, «Bona.
PactBOpBD).
35. KoutponbHas pabota 1o Temam
«Kucnopony, «Bonopon», «Bona.
PacTtBOpBI».

JMemoncTpanun. Anamu3 Boabl. CuHTe3
BOJIbI. B3amMmopeicTBue BOJIBI C HATpUEM,
KaJIbIIUEM, MarHueM, OKCHUIOM KaJbIIUs,
okcunom yriepoaa (IV), okcuaom dochopa

HccnenoBath cBoiicTBa M3y4yaeMblx BemlecTB. HaGmronaTs
¢u3nyecKue U XMUMHUYECKHUE IMPEBPALLEHUS U3y4aeMbIX BEILIECTB.
OnuceiBaTh XMMHMYECKME pEaKlMM, HaOJIolaemMble B XOje
JEMOHCTPAIIMOHHOTO U Ja0OpaTOPHOTO AKCHEPUMEHTOB. Jlenath
BBIBOJIBI U3 PE3YJIbTATOB IPOBEIEHHBIX XUMHUYECKHX OIIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYXJIEHUH PE3yJIbTATOB OIBITOB.
3anuchIBaTh NPOCTEUIINE YPABHEHUS XUMUYECKUX PEAKIUI
BpiuncisTh MaccoByr JOJIO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, MacCy pacTBOPEHHOIO BEIECTBA W BOIABI  JUIA
IIPUTOTOBJICHUSI ~ PacTBOpa  ONPENEIEHHOM  KOHLEHTpALUU.
I'oToBUTE  pacTBOpBI C  ONPEACIIEHHOM MacCOBOM  JOJEH
PacTBOPEHHOTO BEIIECTBA.




(V) u ucnplTaHue MOJTYYEHHBIX PacTBOPOB

WHJIUKATOPOM.

PacuéTHble 3a1a4vMn. Haxoxnenne
MAacCOBOM J0JI1 paCTBOPEHHOTO BEIIECTBA B
pacTBope. Brruncnenue MaCChI

pPacTBOPEHHOIO BEIIECTBA U BOJBI  JUIA
IIPUTOTOBJICHUSL PAcTBOpPa ONPEAEIEHHON
KOHILIEHTPALUH.

KomnnyecTBeHHBIE OTHOIIEHHS B
XUMHHN

KommnuectBo Bemectsa. Monb

MousipHas macca U MOJIIPHBII
00BEM

IIpocreiimme pac4€Tsl 110
XUMUYECKAM YPaBHEHUSAM

OCHOBHBIE KJIACCHI
HEOPTaHMYECKUX COSIMHEHUIA
Oxcuasl

OcHoBaHUs

CBoiicTBa OCHOBaHHI
AmpoTepHOCTD

CBoiicTBa KHACJIOT

36. Moap — eauHHIA KOJIWYECTBA
BellecTBa. MonsipHas macca.

37. Breruucnenus o XUMHYECKUM
YpaBHEHUSIM.

38. 3akon AsBoraapo. MomspHblii 00BEM
ra3os.

39. OTHOCHUTENbHAS TUIOTHOCTh T'a30B.

40. OObBEMHBIE OTHOILEHUS Ta30B IpHU
XUMHUYECKUX PEaKIUsX.

JemoHcTpanun. XUMHUECKHE COCITUHECHUS
KOJIMYECTBOM BellecTBa | MOJIb.

Pacuérnble 3amaum. Brruucnenms ¢
HCIIOJIb30BaHUEM MMOHATHUH «Maccay,
«KOJIMYECTBO BEIIIECTBAY, «MOJISIpHAs
Macca», «MOJSIpHBIH 00BEM». OOBEMHBIE
OTHOUIEHUS  Tra30B NOpPU  XUMHUYECKHUX
peaKkuusx

41.0xcunsr: KJIACCU(PUKALINH.

HOMCHKJ'IaTypa, CBOﬁCTBa, TMOJIYUCHUC

42.I'uapoKCUabL. OcHoBaHus:
KJaccupukanus, HOMEHKJIATypa,
MOJIyYEHHE.

43, XuMHYECKHE CBOICTBA OCHOBAHHIA.

44. AmdoTtepHbIe OKCUABI U TUIPOKCUIBL.
45 Kucnotel:  cocTaB,  KiacCcUpUKAIUS,
HOMEHKJIaTypa, CIIOCOOBI TIOTyYECHHS.

46. X IMHYECKHE CBOMCTBA KUCIIOT.

Hcnonp30BaTh BHYTPU- U MEXIPEAMETHbIE CBsA3H. PaccunTsiBaTh
MOJIIDHYIO MacCy BEIIECTBA, OTHOCHTEIBHYIO IUIOTHOCTH Ia30B.
Bbuucnare mo  xumuyeckuMm  (GopMmMysiaM M XUMHUYECKUM
YpaBHEHHSIM MaccCy, KOJMYECTBO BEIIECTBA, MOJISIPHBIN 00BEM 11O
U3BECTHOM Macce, MOJSIPHOMY O0BEMY, KOJUYECTBY OJHOIO M3
BCTYIIAIOIIMX B PEAKIUI0 WM IOJYYalOLUXCs B PE3yJbTaTe
peakuuy BenecTB. BeuucaaTh 00bEMHBIE OTHOLLIEHUS ra30B MPU
XUMHUYECKUX peakuusax. Mcmonp3oBarh MNpUMEphl pELIEHUs
TUIIOBBIX 337a4, 3aJa4HUKH C IPUBEIEHHBIMU B HUX aJITOPUTMOM.
Hccenenosars CBOMCTBA M3y4aeMbIX BEILECTB.
HaOII0AaTh (PU3MUECKUE U XUMUYECKHUE MPEBPAICHUS U3YYaeMbIX
BEUICCTB.

OnuchiBaTh XUMHMYECKHE peakiuM, HaOIoJaeMble B XOfe
71a00paTOPHOTO U JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTOB.

Jlenatb BBIBOJBI. Y4acTBOBaTh B COBMECTHOM OOCYXICHHU
pEe3yabTaTOB OIBITA.

KnaccupunupoBarh n3ydaemble BellecTBA 10 COCTaBy U
cBoiictBaMm. CocTaBisaTh (HOpMysIbl OKCUIOB, OCHOBAHUN, KHUCIIOT,
couen.

3anuceIBaTh NPOCTENUIINE YPABHEHHS] XUMHUUECKUX PEAKIIMI.




Kuc10THO-0CHOBHBIE HHAUKATOPHI:
dbenondTanenH, 1aKmMyc,
METHUJIOBBIM OPaHKEBbII

Commn

47. Conu: cocTaB, Ki1accu(uKaius, CiocoOsl
MOJTyYeHUS, HOMEHKJIaTypa.

48. CBOICTBA COJICH.

49. I'eneTrueckas CBA3b MEXIYy OCHOBHBIMHU
KJIaCCaMU HEOPTaHUYECKUX COCAMHEHUH.

50. IlpakTuyeckas padora 6.

Penrenne 3kcnepuMeHTAIBHBIX 32/1a4

o Teme «Baxneinmue KJIACChI
HEOPraHUYECKUX COCIUHEHUI.

51. KoutpoabHas paGora 1o TeMme
«OCHOBHBIE ~ KJIacChl ~ HEOPTaHHUYECKUX
COEIMHEHUI.

JleMoHCcTpaIIUK. OO6pa3siibl OKCH/IOB,
KHCIIOT, OCHOBaHUi u coneil.
Hevtpanmzauuss ménouyn  KUCIOTOM B
MPUCYTCTBUHN UHIUKATOPA.

JlabopaTopHble ONBbITHI. OnbITHI,

HNOJATBEPXKIAIOIINE XHUMHUYECKHE CBOMCTBa
OKCHJIOB, KMCIIOT, OCHOBaHUMN, aM(OTEPHBIX
THJIPOKCHUJIOB U COJIEH.

Pasnen 2. [lepnoanyeckuii 3aK0H M NepuoANYecKas cucremMa xumudeckux djieMmeHToB Jl. U. MenaeneeBa. Ctpoenue aroma (7 )

[IepBoHavabHBIE IPEACTABICHUS O
€CTECTBEHHBIX CEMEHUCTBAX
XUMHYECKHUX DJIEMEHTOB
[Tepuonnueckuii 3aKOH U
MEpUOINYECKasl CUCTEMA
XHMHUYECKUX djieMeHToB /I, M.
MeHaeneeBa

Crpoenue atoma. CocTaB aTOMHBIX
sanep
DnexTpoHHas 000JI0UKa aToMa

52 Knaccuduxamms XUMHUYECKHX
3JICMCHTOB.

53.Ilepnonnueckuit 3aKOH JIRGH
Menneneena.

54 Ilepuonuueckass TaOnHWIAa XUMHUYECKUX
DIIEMEHTOB.
55. CtpoeHue aTOMOB.

56.Pactpenenenue AJIEKTPOHOB IO
SHEPTreTUYECKUM YPOBHSM.
57.3HadueHWEe  TEPUOIUYECKOTO  3aKOHA.,

HayuHble poctwkenus /. M. Menneneesa.
58. TloBTopenune u o0000ImIEHHE TIO TEeMe
«llepuonnyeckuil 3aKOH M IepUOIMYECKast

KnaccudunupoBats n3ydeHHbIE XUMHUYECKHE SJIEMEHTHI U UX
coenuHeHusi. CpaBHUBATh CBOMCTBA BEIIECTB, IPUHAIEKALINX K
pa3HbIM KJIacCaM, XUMUYECKUE 3JIEMEHTHI PA3HBIX TPYIII.
YcraHaBIMBaTh BHYTPHU- U MEXIIPEIMETHBIE CBA3U.
®opmynnposars nepuoandeckuit 3axoH . 1. Menneneesa u
PacKpbIBaTh €ro CMBICH. XapaKTepU30BaTh CTPYKTYPY
nepuoandeckoi Tabnuipl. Paznuuate nepuoasl, A- u b-rpynmsl.
OOBACHATH (PU3UIECKUIN CMBICI MTOPSAKOBOTO HOMEpPA
XUMHUYECKOTO AJIEMEHTA, HOMEPOB I'PYIIIBI U MIEPUOJIA, K KOTOPBIM
AJIEMEHT MPUHAJICKUT B Iiepuoauyeckoit cucrteme /1. 1.
Meneneesa.

@opMyIMpPOBATH ONPEAEIICHUS TOHATHNA: «XUMUYECKAN 2JIEMEHTY,
«HOPSIAKOBBIA HOMEPY, «MACCOBOE YUCIIO», KU30TOIbDY,




[Teproandeckast cuctema Kak
€CTECTBCHHOHAYYHas
KJIAaCCU(UKALIUS XUMHUECKUX
AJIEMEHTOB

cucTeMa XHMH4Yeckux »djaemeHTor J[. H.

Meuneneesna. Ctpoenue aToMay.
Hemonctpanuu.  dusnueckue  CBOMCTBA
IICJIOYHBIX METAIOB. B3aumonencTBue

OKCHUJIOB HaTpusi, Maraus, ¢ocdopa, cepsl ¢
BOJIOH, UCCIIETOBaHHE CBOMCTB MOMyUEHHBIX
MpOAYKTOB. B3aumopeicrtBue Hatpus U
Kanusa ¢ Bojmod. Pusnueckue CBOKCTBA
rajoreHoB. B3aumojeiicTBue allOMUHUSA C
XJIOpOM, OPOMOM . HOJIOM.

«OTHOCUTENbHASI aTOMHASI MacCay, « IIEKTPOHHAS 000JI0UKaY,
«DNEKTPOHHBINA CIION».

Onpenenars 4uciao NPOTOHOB, HEUTPOHOB. DJIEKTPOHOB Y aTOMOB
XUMHUYECKUX JJIEMEHTOB. Mcronb3ys NepuoauyHyro TaOmuiy.
CocTaBisATh CXEMbl CTPOEHHUS aTOMOB IMepBbiX 20 3JIEMEHTOB
NEepPUOANYECKON  CHUCTEMbl  DJIEMEHTOB.  XapaKTepU30BaTh
XUMUYECKHE DJIEMEHTBI Ha OCHOBE MX IIOJIO)KEHUS B
MEePUOANYECKON CHCTeME M OCOOEHHOCTEH CTPOCHUS UX aTOMOB.
Henatb yMO3akJIIOYEHHUSI O XapaKTepe HW3MEHEHHUsI CBOMCTB
XUMHUYECKUX JIEMEHTOB C YBEJIMYEHHEM 3aps0B aTOMHBIX SeEp.
UccnenoBats cBoiicTBa uW3ydaeMbIX BemecTB. HabGmromarsb
dbusznyecKue U XMMHYECKHUE MPEBPALCHUS U3Y4aeMbIX BEIIECTB.

OmnucelBaTh XUMHUYECKUE pcaKkuuu, Ha6JIIOI[aCMBI€ B Xo0A€
IKCIIEPUMECHTA.
Y4acTBOBAaTH B COBMECTHOM OOCYKJICHHH PE3YIIbTATOB.
Pa3nen 3. Ctpoenne BemecTBa. Xumuueckas cBsi3b (7 1)
XuUMHYECKas CBA3b 59. DneKTpOOTPUIATEILHOCTh XUMHUUYECKUX | DOpMYyIUpOBaTh  ONpEAENeHUS  TOHATUH  «KOBaJIGHTHas

Bunasl xumudeckoiul cBs3u

CreneHb OKUCIICHUS 3JIEMEHTOB

AJIEMEHTOB.
60.KoBanentnass  cBsa3p. llonmsgpHas wu
HETOJISIPHASI KOBAJICHTHAS CBSI3b.

61. Monnas cBs3b.

62.BaleHTHOCTh W CTENEHb OKHUCIICHHS.
[TpaBuia onpeneneHus cTeneHel OKUCIESHUS
AJIEMEHTOB.
63.OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE
peaKkIuu.

64.IloBropeHnne u 00001IeHUE 10 TeMe
«CtpoeHue BemecTBa. XUMUYECKAS! CBSI3bY.
65.KonTposbHass paGora 10 TemaM
«ITepnoamueckuii 3aKOH . n.
MenneneeBay, «Ctpoenue aToMay,
«CTpoeHHE BEIIeCcTBay.

JNemoncrpanuu. ConocraBineHue (HU3MUKO-
XUMHUYECKUX  CBOWCTB  COEOUHEHUU C
KOBAJICHTHBIMU M HOHHBIMU CBSI3SIMH

HCMOJISIpHAaA CBA3b», «KOBAJICHTHAA MOJdpHAasA CBA3b», «MOHHAA
CBSI3b», «CTENEHb OKHCICHHS», «IJIEKTPOOTPULATEIBHOCTHY.
OHpC}IGJ’IﬂTB THUN XUMHAYECKOH CBS3H B COCIMHCHUAX HAa OCHOBAHUU
XUMHUYecKOH  ¢opmyiabl. OmnpenensTb CTENEHb  OKUCIEHUS
AJIEMEHTOB B coenuHeHusiX. CocTaBidTh (OpMyJIbl BELIECTB IO
CTETIEHU OKHCICHHMsS DJEMEHTOB. YCTaHaBIMBAaTh BHYTpU- U
MCKIPCIMETHBIC CBA3U. CocTaBisTh CPaBHHUTCIIBHBIC n
00001aroIMe Ta0IUIIbI, CXEMBI.




9 kjaacce

(2 u B Heaemo, Beero 70 4, u3 HUX 3 4 - pe3epBHOE BpeMsi)

Tembl

OcHoOBHOe coiep:KkaHue

XapaKTepI/ICTHKa OCHOBHBIX BUA0B 1€ATCJIbHOCTH
YucHUuKa

Pazngea 1. MHorooopa3ue xumMmudeckux peaxkmuii (15 4)

Knaccuukanus XuMHUeCKUX peaKImid:

PeaKIuy COSUHCHHMS, Pa3I0KCHHUS,
3aMeIcHKs, 0OMEHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKuu

DK30- U SHIOTEPMUYECKUE pEeaKLIUU

CKOpOCTh XMMUYECKUX PEAKIUN

OOpatuMble U HEOOpaTUMBbIE PEAKLIUN

1-2. OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC
peakiuu. Peakuun COEIMHEHMS,
Pa3NoKEeHUs, 3aMEIICHUSI 1 0OMEHA C TOUKH
3peHus MIPOLIECCOB OKHCJICHUS u
BOCCTaHOBJICHUSI.

3. TeruoBo#t 3P heKT XUMUISCKUX PEAKIIHH.
OK30- U SHIOTEPMUYECKUE PEAKIIUH.

4. CkopocTb  XMMHUYECKHUX  pEaKIUH.
[TepBoHavasibHBIC MIPEICTABJICHUS 0
KaTtajiause.

5. lIpakTHyeckas padora 1.

W3yuyeHue BIUSAHUA YCIOBUM IPOBEACHUS
XUMHYECKON PEaKLIUH Ha €€ CKOPOCTh.

6. OOpatumble M HEOOpaTHUMbIE PEAKIIMH.
IlonsiTHE O XMMHYECKOM PpPaBHOBECHH.
Jdemoncrpauuun. Ilpumepsr  5k30- u
OHJIOTEPMUYECKUX peakiui.
B3auMopneincTteue LUMHKA C  COJIIHOM U
YKCYCHOM  KucioTamu. Bzaumopeictue
IPaHyJIUPOBAHHOI'O IIUHKA U IUHKOBOU IIBIIIN
C coagHOM KucaoTou. BzamMopelcTBue
okcuaa meau (II) ¢ cepHot KUCIIOTON pa3HON
KOHIIGHTPALlMX IIPU PA3HBIX TEMIIepaTypax.

I'openne yrig B KOHLEHTPUPOBAHHOMU
a3oTHOM  kucnore. lopenme yrns B
KOHLIEHTPUPOBAHHON  a30THOM  KHCIIOTE,

TOpPEHUE CEepbl B PACILUIABICHHOM CEIUTpE.

KnaccudunupoBars xumudeckne peakuuu. [IpuBoauTsb
IIpUMEpPBl  peakuui Kaxzaoro Ttuma. Pacno3HaBaTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE peakuuu.
Onpenenars OKHUCIUTENb, BOCCTAHOBUTEIb, IPOLECC
OKUCJIEHHUs, BoccTaHOBNIeHUs. HabmonaTh 1 onuckiBaTh
XMMHYECKHUE PEAKLIUU C TIOMOLIBIO €CTECTBEHHOTO SI3bIKA
U sA3bIKa Xxumuu. lccnenoBars yciaoBus, BIUAIOIIKAE HA
CKOPOCTb XMMHUYECKON peakuuu. ONUCHIBaTh yCIIOBUS,
BIMAIOIIME HA CKOPOCTb XHMMHMYECKOW PEaKIMH.
[TpoBoauTh rpynmnoBble HaAOMIOAEHUS BO  BpeMs
IIPOBEICHUS IEMOHCTPALIMOHHBIX ONBITOB. Y 4aCTBOBATH
B COBMECTHOM O0CY>XJICHUH PE3YIbTaTOB ONBITOB.
CocTaBiATh TEPMOXMMHUYECKUE YPABHEHUS PEAKIIU.
Bbruucnare  TemnoBolt  3ddext peaxuu no ee
TEPMOXHUMHYECKOMY YPABHEHUIO.




Pacuernbie 3amaun. Bruucienue 110
TEPMOXMMHYECKUM YPAaBHEHUSIM PEAKITUH.

XUMHUYECKUE PEAKIIUU B BOJIHBIX
pacTBopax

QHCKTpOHHTI/I‘ICCKaSI Jucconuanusa

Peakuyu noHHOro oOMeHa 1 yCIOBUS UX
MPOTEKAHUS

7.Cy1HOCTh Tpoliecca 3JEeKTPOITUTHIECKOM
JUCCOLIMAIIUY.

8. luccoumarnus KHUCIOT, OCHOBaHMH U
coJiei.
9.Cnabble M  CWIbHBIE  BJIEKTPOJIMTHI.

CreneHb qUCCOLUALIH.

10. Peakuy nOHHOTO OOMEHA U YCIOBUS UX
HIPOTEKAHHUS.

11-12.XumMuueckue CBOHCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKHX COEIMHEHHH B

cBeTe IIpe/ICTaBICHUM 00
ANEKTPOJIUTUYECKOW  JUCCOIMALMH U
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX
pEaKIusX.

13. T'unponus comnei.

O6o6menne mo Temam «Kiaccudukamms
XAMUYECKUX peakuuiny 51
«INEeKTPONUTHYECKAS TUCCOIHAIIHS.

14. IIpakTuyeckas paGora 2. Pemenue

JDKCIEPUMEHTAIBHBIX  3aJay [0  TeMeE
«CBoiicTBa KHCJIOT, OCHOBAaHUH M COJIEH KaK
AIEKTPOIUTOBY»

15. KonTpoabHas paGora 10 TeMaM
«Knaccuduxanms XuMHUUECKUX peakiuil» u
«ONEeKTpoIUTUYECKast JUCCOLIMALIUSY.
Hemonctpauuu. HMcnbiTaHue  pacTBOPOB
BEIIECTB Ha 3JIEKTPUUECKYIO TPOBOUMOCTb.
JIBUKEHNE HMOHOB B 3JIEKTPUYECKOM IIOJIE.
JlaGopaTopupie omnbIThl. Peakiuun oOmeHa
MEXY PaCTBOPAMH JIEKTPOIUTOB.

O6oOmare  3HaHust O  pactBopax. IIpoBoauTh
HaAOJIOJICHUS 32 MOBEJCHUEM BEILECTB B pacTBOpax, 3a
XUMAYECKMMU  PEAKIUSIMH,  MPOTEKAIOIMMH B
pactBopax. DOpMyJIUpOBaTH ONPEACICHUS IOHATHN
(OQICKTPOIHTY», «HEIEKTPOIUT», «IIICKTPOIUTUICCKAS
qucconuanus». KOHKpPETH3UpOBaTh IMOHATHE «HOHY.
O0001maTs MOHATHS «KaTHOHY», «aHHOoH». McciaemoBaTs
CBOMCTBAa  pPAacTBOPOB  3JCKTPOIUTOB.  OIHCHIBATH
CBOMCTBa BEIIECTB B XOJ€ JCMOHCTPAIIMOHHOTO U
naboparopHoro skcrnepumeHToB. CoOII0IaTh IIpPaBHIIA
TEXHUKU O€30MacHOCTH. XapaKTepU30BaTh YCIIOBHUS
TEUYCHHSI PEaKIuii B PACTBOPAX JIECKTPOJUTOB JI0 KOHIIA.

Onpenensatb BO3MOXKHOCTh — NMPOTEKAHUS  PEAKIIHA
WOHHOro oOMeHa.
[IpoBoAWTh TpYIIIOBBIC HAOJIOJCHUS BO  BpeMs

NPOBEJICHUS] JICMOHCTPAIIMOHHBIX H  J1a0OPaTOPHBIX
onbIToB. O0CYyk/1aTh B rpynmnax pe3yJjbTaTbl ONBITOB.
OOBACHATL CYIIHOCTh pEAKIMl HOHHOTO OOMEHa.
Pacnio3naBate peaknuu moHHOro oOMeHa. CoOCTaBISATH
HMOHHBIE ypaBHEHUS peaxiuii. CocTaBnarth
COKpalI€HHbIE HOHHBIE YPABHEHHS PEaKIUi.

Pa3znen 2. Muoroo6pasue Beumectn (43)




Hemertanmst (001mast XxapakTepUCTHKA TIO
UX MOJIOKCHHIO B IIEPUOINICCKON CUCTEME
XUMHYECKUX JIEMEHTOB).
3aKOHOMEPHOCTH U3MEHEHUS B TIEPUOIaX
U Tpynmax GU3NIECKUX U XUMHUECKUX
CBOMCTB MPOCTHIX BEIIECTB, BBHICIIIUX
OKCHJIOB U KUCJIOPOJICOIEPIKAIIHNX KUCIOT,
00pa30BaHHBIX HEMETAJJIAaMU BTOPOTO U
TPETHETO MEPUOJIOB

T"anorensl

16.1TonoxeHue rajioreHoB B NEPUOANUECKON
Tabyinie U cTpoeHue ux aromoB. CBoIiCTBa,
[I0JIy4YE€HUE U IPUMEHEHHUE TaJIOr€HOB.

17. Xnop. CBoiicTBa 1 IpUMEHEHHUE XJIOpa.
18. XnopoBoopoa: OJyYEHUE U CBOWCTBA.
19. Consinas kuciora u e€ coiu.

20. paxkTuyeckas padora 3. [lomyuenue
COJIIHOW KHCJIOTBI U M3y4Y€HUE €€ CBOMCTB.
JdemoncTpauuu. @u3nyecKUe CBOMCTBA
rajioreHoB. llomydenue xyiopoBojgopona u
pacTBOPEHHE €ro B BOJE.

JlaGopaTopHble onbIThl.  BrITecHeHHE
rajoreHaMu Jpyr Apyra U3 pacTBOPOB HX
COeIMHEHUN

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB
HEMETAJIJIOB B nepuoaax n A-rpymmax.
XapakTepu30BaTh raJOreHbl HA OCHOBE UX TOJIOKECHUS B
nepuoauueckot cucreme JI. M. MenneneeBa wu
0COOCHHOCTEH cTpoeHUss ux aroMmoB. OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB TaJOTCHOB IIO
nepuoay U B A-rpynmnax. OnucelBaTh CBOMCTBA BELIECTB
B XOJIe JEMOHCTPAallUOHHOTO M  JIaDOpaTOPHOIO
sKcrepuMeHTOB. CoO0roaTh TEXHUKY O€30I1aCHOCTH.
Pacrio3naBaTh ONBITHBIM MYyTEM COJISTHYIO KHCIIOTY U €€
COoJI1, OPOMMUIBI, HOJTUIBI.

Hcnonp3oBaTh MpHOOpETEHHBIE 3HAHUA U yMEHHS B
MPAKTUYECKOU AEATETbHOCTH U MMOBCEAHEBHOM KU3HU C
1eJabl0  0e30MacHOr0 OOpalieHuss ¢ BEHISCTBAMH U
MaTepuajiaMi M 3KOJIOTHYECKH TPAMOTHOTO MOBEICHUS
B OKpy’Karoleil cpene. BbraucisiTh MaccoByrO J10JIIO
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Kucnopon u cepa

21. TlonoxxeHue Kuciopoga U Cepbl B
NEpUOJIMYECKON  cHUCTeMe  XUMMYECKHX
JJIIEMEHTOB,  CTPOEHHME  HUX  aTOMOB.
AJnoTponus cepsl.

22. CBoiicTBa U IPUMEHEHUE CEPBI.

23. CepoBogopoa. Cynbhuisl.

24. Okcua cepoi(I1V). Cepaucras kuciora u
e€ comu.

25. Oxkcup cepoi(VI). Cepnas kuciora u e€
COJIN.

26.0OKuCIUTENBHBIE CBOICTBA
KOHIICHTPUPOBAHHON CEPHOU KUCIIOTHI.

27. TlpakTuyeckasi padora 4. Pemenwue
HKCHEPUMEHTANbHBIX  33aJad [0  TeMe
«Kucnopon u cepay.

28. Pelrenue pacu€THbIX 3aa4.

XapaxkTepu3oBarhb 31eMeHThI [VArpynns! (HOArpyHs!
KHCJIOPO/a) Ha OCHOBE UX IMOJIOKEHUS B
nepuoanyeckoit cucreme . 1. MenneneeBa u
0COOCHHOCTEH cTpoeHUs uX aToMOB. OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB
IVArpynns! no nepuoany u B A-rpynnax.
XapakTepu30BaTh aNIOTPOIHIO KUCIOPOJa U Cepbl KaKk
OJIHY U3 IPUYMH MHOroo0Opa3us BemiecTB. ONuChIBaTh
CBOIICTBa BEILIECTB B XOJ€ IEMOHCTPAI[MOHHOTO U
1a00paTOpHOTO FKcriepuMeHTOB. Co0II01aTh TEXHUKY
0€301MacHOCTH.

Oxa3bIBaTh NEPBYIO IOMOLIb IIPU OTPABJIECHMSIX, OKOTaX
U TpaBMax, CBSI3aHHBIX C pEaKTUBaMU U JIaOOPaTOPHBIM
obOopynoBanueM. OnpenensTh NPUHAIEKHOCTD
BEUIECTB K OINpeIeIEHHOMY KJIacCy COSAMHEHUH.
ComocTaBnsaTh cBOiicTBa pa30aBIeHHON U
KOHIICHTPUPOBAHHOMW CEpPHOM KHUCIIOTHI. 3alMChIBATh




JleMoHcTpanum. AnoTponHsie
MOIUGUKALMKU Ccepbl, 00pa3Lbl NPUPOIHBIX
CyIb(pHUI0B U CYTb(HaATOB.

JlaGopaTtopHbie onbIThl. O3HAKOMIICHHUE C
oOpa3Lamu cepbl U €€ IPUPOIHBIX
coeauHeHuil. KauecTBeHHbIE peakiuy Ha
Cynabpua-, cynbuTH Cyab(haT-nOHbI B
pactBope. PacuétHble 3ajaun. Beruncienus
110 XUMUYECKUM YPABHEHUSIM MaCCH,
00BbEMa U KOJIMUECTBA BELIECTBA OJJHOTO U3
IIPOJYKTOB PEAKIUU 10 MacCce UCXOHOTO
BEIIECTBA, 00BEMY WIIM KOJUYECTBY
BELIECTBA, COJIEPKALLETO ONPEAETEHHYIO
JIOJTIO TIpUMecei

yYpaBHEHUs peaklMii B MOHHOM BUJE C YKa3aHHUEM
nepexoa 3JIEKTPOHOB.

Pacrio3HaBaTh ONBITHBIM IYTEM PacTBOPHI KKCIIOT,
cynbduel, CynbGuThl, cynbdarel. Mcnonb30Barh
npUOOPETEHHBIC 3HAHHUS U YMEHHSI B TPAKTUYCCKON
JIESITEIIBHOCTH M TTOBCETHEBHOM JKU3HU C LETBIO
0e30macHOTo OOpalleHHs ¢ BEIECTBAMU U
MaTepuaIaMy U SKOJIOTHYECKU TPAMOTHOTO TIOBEICHUS
B OKpY’Karolien cpejie. BhIUUCIATE 0 XUMHUYECKUM
YPaBHEHHUSM Maccy, 00beM U KOJIHYECTBO BEIECTBA,
COJICPKAIIETO ONPEACIEHHYIO JIOJII0 IPUMEcer

A3zot u pochop

29.Ilonoxxenne azora wu ¢ocdhopa B
NEePUOANYECKON  CHUCTEME  XMMMUYECKUX
AIIEMEHTOB, CTPOCHHME WX aTOMOB. A3OT:
CBOMCTBA U IPUMEHEHHE.

30. AmMmuak. ®Pusznueckue M XUMHUYECKHE
cBoricTBa. [lonyuenue u npumeHeHune.

31. Ilpaktuueckas pabora 5. Ilomyuenue
aMMHaKa ¥ U3y4ECHHE €r0 CBOMCTB.

32. Conu aMMOHUS.

33. AzotHas kucnorta. CTpoeHue MOJIEKYJIbI.
CaotiicTBa pa30aBIeHHON a30THOM KUCIOTHI.
34. CBolicTBa KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTHI.

35.Comn  a30THOM  KHUCHOTBL.  A30THBIE
ya00peHusl.

36.Docdop. Amnnorponus docdopa.
CsoticTBa docdopa.

37.0xcua pocdopa(V). DochopHas Kkucimora
u e€ conmu. @ochopHbie yT0OpeHHS.

XapakTepu30BaTh 3JIEMEHTbl VArpynnsl (IIOArpYMIIbI
a30Ta) Ha OCHOBE HX IOJIOKEHHSI B MEPUOIUYECKON
cUcTeMeé U OCOOEHHOCTEH CTpOEHUS HX aTOMOB.
OOBACHATP 3aKOHOMEPHOCTU M3MEHEHHS] CBOMCTB
3JIeMEHTOB VATrpyniibl. XapakTepru30BaTh aJUIOTPOIHIO
docdopa Kak 0OHY U3 IPUIUH MHOTOOOPA3Ms BEIIECTB.
OnuceiBaTh CBOICTBa BEIIECTB B xoJe
JIEMOHCTPALIMOHHOTO U Ja00paTOPHOTO SKCIIEPUMEHTOB.
CoOmronate  TexHUKy Oe3omacHocTH. Oxa3bIBaTh
MIEPBYIO MOMOIIb TPU OTPABIICHUSX, 0KOTaX U TPaBMax,
CBS3aHHBIX €  peakTMBaMH M  JIaDOpPaTOPHBIM
0o0opyAOBaHHEM. YCTaHABIMBATh IMPUHAAJIECKHOCTD
BEUIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHHUM.
ComocTaBnsTh CBOMCTBA pa3baBieHHON u
KOHLEHTPUPOBAHHON a30THOM KHUCIOTHI. COCTaBIATH
YpaBHEHUs CTYNEHYaTOM MAHUCCOIMAlMM Ha MpUMepe
dochopHOIt KHCTOTHL. 3aMUCHIBATh YPAaBHEHUS PEaKIIUN
B MOHHOM BHUJE C yKa3aHHEM IIepexoja 3JIEKTPOHOB.
Pacrio3HaBaTh OMNBITHBIM MYyTEM aMMHaK, PaCTBOPHI
KHCIIOT, HUTpaT- U ¢ocdar-uoHbl, HOH aMMOHUS.
Vcnonb30BaTh NpuOOpeTEHHbIE 3HAHWS U YMEHHS B




JdemoncTpanum. [lomyyeHrne aMmmuaka u ero
pactBopeHue B Boje. OOpasubl MPUPOAHBIX
HUTPATOB U Pocharos.

JlaGopaTopHbie ombITH. B3aumopeicTBue
COJICH aMMOHHS CO 111eJI09aMHU

MPAKTUYECKOU AEATEIBHOCTH U IIOBCEAHEBHOM KU3HU C
1eJapl0  0e30MacHOro OOpalieHuss ¢ BEHIECTBAMH U
MaTepHAIAMHU U SKOJIOTUYECKH TPAMOTHOTO MOBEACHUS
B OKpyXaromeu cpene. BprUucisTe MaccoBylO 0O
pacTBOPEHHOIrO BELIECTBA B PACTBOPE.

Yraepona u KpeMHUMA

38. Ilonmoxkenue yriepoja U KpEeMHHUS B
MEPUOIUYECKON  CHUCTEME  XHUMHYECKUX
AIIEMEHTOB, CTpOEHHE  HUX  aTOMOB.
AmnoTponHbie MoIU(UKAIMK YTIEPOAA.
39.XuMuuyeckKue CBOMCTBA yriepoja.
AncopOuust.

40.YrapHslii ras: CBOICTBa,
($u3HO0IOruYecKoe JIeHCTBUE.

41. Yraekucnslid ra3. YToJapHas KUCI0Ta U €&
cosiu. KpyroBoport yriieposa B npupojie.

42. IlpakTuyeckasi padora 6. [lomyuenue
okcuna yriaepoga(IV) wm wusydenuwe ero
cBoiicTB. Pacrio3naBanue kapOOHATOB.

43. Kpemuuit u ero coeguHenus. CTeko.
LlemeHT.

44. O6o6menue no teme «HemeTanms.
45.KoHTponbHas pabota o TEME
«Hemerammp».

JdemoncTpanuu.Mojenu KpucTauInuecKuX
pemérok anma3za u rpadura. OOpasibl
MPUPOJHBIX KAPOOHATOB U CHUIIMKATOB.
JlaGopatopubie  ombiTel.  KauecTtBenHas
peaxiusl Ha yriaeKucnblil ra3. KauectBennas
peakius Ha KapOOHAT-UOH.

Pacuérnble 3agaum. Beluucinenus 1o
XUMUYECKUM YpaBHEHHUSM MacChl, 00bEMa
WM KOJIMYECTBA OJIHOTO M3 MPOIYKTOB
peakiuy 1O Macce HMCXOAHOTO BEIECTBA,
00BEéMYy  HMIM  KOJIHMYECTBY  BEIECTBA,
COJIEpKAIIETO oTpeIeEHHY IO JTOJTEO
IIPUMECEH.

Xapaktepu3oBaTh eMeHThl [VArpymmbl (OArpyIbI
yIJiepo/ia) Ha OCHOBE MX MOJIOKEHUSI B MEPUOTUIECKOM
CUCTEME U OCOOEHHOCTEH CTPOCHHS UX aTOMOB.
OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
anemeHTOB [V Arpynibl. XapakTepu30BaTh alNIOTPOIUIO
yriiepojia Kak OAHy U3 IPUYMH MHOTOOOpa3usl BEIIECTB.
OnuceiBaTh CBOMCTBa BEILIECTB B xoJie
JIEMOHCTPAIIMOHHOTO U TaO0PaTOPHOTO IKCIIEPUMEHTOB.
Cobmonath TexHHKY Oe3omacHOCTH. COMOCTaBISThH
CBOMCTBAa OKCHJIOB YIJIEpoAa U KPEMHHUS, OOBACHSTH
[PUYHHY ux pasnuuuii. VYcranaBnuBarh
MIPUHAJICKHOCTh BEIIECTB K OMPENETEHHOMY KJaccy
coennHeHUM. JlOoKa3plBaTh  KHUCJIOTHBIM  XapakTep
BBICIIMX OKCHJIOB YIJIEpOJa U KPEMHHS. 3alucChiBaTh
YpaBHEHHUs peaklMii B HOHHOM BHJIE€ C YKa3aHHEM
nepexoja 3JIEKTPOHOB. Ocy1ecTBisITh
B3aMMOIIpEeBpaIeHUs] KapOOHATOB U THAPOKApOOHATOB.
Pacrio3HaBaTh ONBITHBIM TYTEM  YTJICKUCTBIM Tas,
KapOoHaT-vOHBI.  Vcmonb3oBath — MpUOOpPETEHHBIE
3HaHUS M YMEHUS B TPAKTUYECKON NEATETbHOCTH U
MOBCEIHEBHOM  JKM3HM C  Leiblo  0e30MacHoro
oOpamieHuss € BEIIECTBAMH HM  MaTepuajaMu U
AKOJIOTUYECKU TPaAaMOTHOTO MOBEJICHUS B OKPYXKaIOIIEn
cpene. BeraucasaTe Mo XUMUYECKUM YPAaBHEHHSIM Maccy,
00BEM MM KOJTMYECTBO OJJHOTO U3 MPOJYKTOB PEAKIIUU
M0 Macce WCXOJHOTO BEIIECTBA, OO0bBEMY WA
KOJIMYECTBY BEIIECTBA, COJEPIKAIIETrO OINpeeICHHbIE
JIOJTU TIPUMECEH.




Mertasbl (0011as XapaKTEePUCTUKA)
[lenounsie Metaiutbl LE€n09HO3EMENBHBIE
Metasuibl AimroMunnii JKenes

46. I1oso)keHre METAIOB B IEPUOIAYECKOM
CHUCTeME XMMUYeCKuX 3yemeHToB [1. M.
MenneneeBa. Meranandeckas CBSI3b.
dusndeckue cBoiicTBa MeTauioB. CILIaBbI
METAJIIOB.

47. Haxox/ieHue METAI0OB B IPUPOAE U
o01re crocoObl UX MOTYUYEHUS.

48. XUMHUUYECKHE CBOICTBA METALIOB. Pan
AKTHBHOCTH (JIEKTPOXUMHYCCKUHN PsIJT
HaIpsDKEHUN ) METaJuIoB.

49. Illenmo4yHbIC METAJLIBI: HAXOXKICHHUE B
npupoe, GU3NIECKUE U XUMUICCKHE
CBOMCTBA.

50. Oxcuabl ¥ TUAPOKCUABI IIETOUHBIX
MeTasuioB. [IpuMeHeHne meI0uHbIX
METaJIJIOB.

51. IlénouHo3eMenbHbIE METAILIIbI.
Haxoxnenune B npupone. Kanpumii u ero
coeauHeHus. JKeCTKOCTh BOJIBI U CITOCOOBI
€€ yCTpaHEHHS.

52. Amomunuii. Haxoxxenue B npupoje.
CBolicTBa aTIOMUHUS.

53. AMQOTepHOCTh OKCHJIa U TUIPOKCHIA
ATFOMMHUS.

54. XKenezo. Haxoxnenue B npupoe.
CBoiicTBa xeje3a.

55. CoenuHEHMS JKele3a.

56. IIpakTuueckas padora 7. Permenne
AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME
«MeTasl ¥ UX COSTUHCHUS.

57. TloaroToBka K KOHTPOJIBHOH padoTe.
58. KonTposabHas padora 1o teme
«MeTaniby.

JemouncTpanuu. O0pasibpl BaXHEHIINX
COEIMHEHUI HaTpHUsl, KaJIMsl, IPUPOJIHBIX

XapakTepu30BaTh METAJUIbl HA OCHOBE MX MOJIOKEHHUS B
HNEPHOANYECKON CUCTEME M OCOOEHHOCTEH CTPOEHUS UX

aToMOB. OOBSICHATP 3aKOHOMEPHOCTH HW3MEHEHHUs
CBOMCTB META/NIOB MO TMEpUoaAy M B A-TpyIrax.
HccnenoBaTh ~ CBOWMCTBA ~ M3Y4aeMbIX  BEIIECTB.
OOBSCHATH  3aBUCHUMOCTh  (DM3MYECKMX  CBOMCTB

METAJJIOB OT BUAA XHMHYECKOM CBA3M MEXIY HX
aromamu. HalOmomaTh W ONMCHIBAaTh XMMHYECKHE
peaKuuy C INOMOUIbK) €CTECTBEHHOIO s3bIKA U SI3bIKA
XUMUU. Hab6monate JNEMOHCTPHUPYEMBIE u
CaMOCTOSITEJIBHO IIPOBOAMMBIE ONbITEL.  ONHCHIBATH
CBOICTBa M3y4YaeMbIX BELIECTB HA OCHOBE HAOJIIOICHUI
3a WX npeBpamieHusiMu. Jloka3piBaTh amM{QOTEpHBIN
XapakTep OKCUAOB U THAPOKCHIOB AIIOMUHUSA H
xkene3a(lll). CpaBHUBaTH OTHOIIEHUE HM3YyYaEMbBIX
METAJIJIOB U OKCUIOB MeTalioB K Boje. CpaBHHUBATh
OTHOLICHHE TMAPOKCUIOB HATPUS, KLU U ATFOMUHUS
K pacTBOpaM KHCJIOT U ulenodeid. Pacno3naBath
OMBITHBIM ITyTEM IMAPOKCUI-NOHBI, HOHBI Fe2+ u Fe3+
CobmroiaTh  TEXHHUKY 0€30IacHOro OOpalieHusl C

XUMHYECKON nocyaou u 1ab0paTOPHBIM
000pyTI0BaHUEM. OcymiecTBISITh peakiuu,
MOJATBEPXKIAIONIUE TEHETUYECKYI0  CBS3b  MEXIY
HCOPTraHNYCCKUMU COCOUHCHUSIMU. 3anuceIBaTh

YpaBHEHHUs peaklUMii B HMOHHOM BHJIE€ C YKa3aHHEM
nepexoja 3JIeKTpoHOB. OO000mIaTh 3HAHUS U JENaTh
BBIBOJbl O 3aKOHOMEPHOCTAX W3MEHEHUW CBOWCTB
METAJUIOB B MEpHOJax W A-Tpynmnax HNepUuOIUYECKOM
cucreMbl. [IporHo3upoBaTh CBONCTBa HEU3YUYEHHBIX
DJIEMEHTOB M WX COEJIWHEHWM Ha OCHOBE 3HAHUM O
MEePUOIUYECKOM 3aKOHE. Hcnons3oBarh
MpuoOpeTEéHHbIC 3HAHUS W YMEHHS B TPAKTHUUYECKOU
JIEeATCIbHOCTH M IIOBCEOHEBHON JKHU3HH C IIENBIO
0e30macHOT0 0OpaIeHUs C BEIIECTBAMH U MaTepHUalaMU
M OKOJIOTMYECKHM  TIPAMOTHOIO  TIOBEJCHHS B




COE€IUHEHUI MarHus, Kalblus, aJlOMUHHUS,
pyn xene3a. B3aumoaeicTBue METOYHBIX,
EN0YHO3EMENBHBIX METAJIJIOB U aJIIOMHUHHUS
¢ BoJIoM. CokuraHue xese3a B KUCIOPOoAe U

XJiope
JlaGopaTtopHbie ONbITHI. Nzyuenue
o0pasnioB  MmeTtayyioB.  BzaumonelictBue
METaJIJIOB c pacTBopamu coneil.
O3HakomieHUE co CBOMCTBaMHU u
MpeBpaLICHUSIMHI KapOOHATOB u
ruipokapOonaroB. [lomyuenue ruapokcuaa
ATIOMUHUST U B3aUMOJICCTBUE €ro ¢

KHACJIOTaMU M 1ienoyamu. KayecTBEeHHbBIE
peakiuu Ha noHbl Fe2+ u Fe3+. PacuétHbie
3aJa4yd. BplumcieHuss 0o XHUMHYECKHM
YpaBHEHUSAM MaccHI, 00BEMa HIIH
KOJIMYECTBA OJIHOTO M3 MPOJIYKTOB PEAKIINH
[0 Macce UCXOJAHOT0 BellecTBa, 00bEMY UITU
KOJMYECTBY  BEIIECTBA, COJIepIKaIIero
ONpeEeNEHHYIO OO pUMecen

OKpYyXarllen cpene. BpUUCIATE MO XUMHYECKUM
YpaBHEHUSM Maccy, 00bEM WM KOJIMYECTBO OJHOTO M3
IIPOJYKTOB PEaKkIMM [0 Macce HCXOJHOIO BEIECTBa,
00beMy WM KOJMYECTBY BEIECTBA, COJEpPKaIIero
ONPEAEIIEHHYIO JIOJI0 IPUMECEN.

Pa3nea 3. Kpatkuii 0030p BaskHeHIIMX OPraHu4ecKux Bemects (9 u)

59. Opranunueckasi XuUMHs.

60. Yrnesogoponsl. [IpenensHble
(HaChIILIEHHBIE) YTIEBOIOPO/IbI.

61. HenpenenbHbie (HEHACHIIIEHHBIE)
YTIIEBOAOPO/IBI.

62. IIpou3BosHbIe yrieBoa0po10B. CIIUPTHI.
63. Kap6onoBbie KHCIOTHI. CII0KHBIE
a¢upsl. XKupsl.

64. YrieBogrl.

65. AMuHOKHCIIOTHL. benku.

66. [Tonmmmepsr.

67. O6o0mIatOIIH YPOK MO TeMe
«BaxHenme opraHM4ecKre COeTUHEHUSI.
JemoHcTpanuu. Monienu MoJeKys

Hcnons30BaTe BHYTPU- U MEXIPEIMETHBIE CBS3H.
CocTaBiiATh MOJEKYJSIPHBIE M CTPYKTYpHbIE (hOPMYJIbI
YTIIEBOIOPOAOB. Omnpenenats MIPUHAJIEKHOCTD
BEIECTBA K OIPEACIEHHOMY KIJIACCYy OPraHMYECKHUX
COeMHEHUN.  3amnuchiBaTh  YpPaBHEHMS  peakluil
3aMEIeHUsT U INPUCOEAUHEHUs C  y4acTHEM
OpraHUYECKHUX BEUICCTB. Habmronate
JEMOHCTpUpyeMBbIe  ONBITBI. ONKCHIBaTH  CBOMCTBA
U3y4aeMbIX BEIIECTB HA OCHOBE HAONIOJCHMH 3a MX
[IPEBpAIlCHUAMU.  Y4YacTBOBATb B COBMECTHOM
0o0CYXJIeHUH  pe3yjibTaToB  ombITOB.  [IpoBOAUTH
KAueCTBEHHBIC PEAKLUU HAa HEKOTOPBIE OPraHUYECKHE
BEIICCTBA.




OpraHUYeCKUX COeNUHEHUH. ['openue
yIJI€BOAOPOAOB U OOHAPYKEHUE IPOLYKTOB
ux ropenus. llomydyenue stuineHa.
KauecTBeHHBIE peaKIIMM HA STUJICH.
PacTBOpeHune 3TUI0BOrO CIUpTa B BOJIE.
PacTBopeHue rauneprHa Boze

ITomyuyenue u CBOMCTBA YKCYCHOM KHUCIIOTBI.
HccenenoBanue CBOMCTB KUPOB:
pacTBOPUMOCTH B BOJIE U OPIraHUUYECKUX
pactBoputeisix. KauecTBeHHas peakius Ha
TJII0KO3Y U Kpaxmai. O0pa3ibl u3eauil u3
IIOJINITWIICHA, MOJIUIIPONMIICHA.
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