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HJIaHl/IpyeMble PE3YIbTATHI OCBOCHUS yqeﬁﬂoro nmpeamerTa

JIMUHOCTHBIMM pe3yJabTaTaMM U3YyUCHUA IIPCAMCETA «XuUMHUA» B 8 KJ1acce SBJISIOTCS cIeayromuc yMCHUS:

O0CO3HAaBAaTb CAWMHCTBO M LCJIOCTHOCTL OKPYKAOMICIO MHPA, BO3MOKXHOCTH €TI0 IIO3HABACMOCTHU U 00BSCHUMOCTH Ha
OCHOBC ,ZIOCTH}KGHI/II\/’I HAaYKH,

IMOCTCIICHHO BBLICTPAUBATDH COOCTBEHHOE HCIOCTHOC MHPOBO33PCHHUC. OCO3HABATH HOTpe6HOCTB U TOTOBHOCTH K
CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC U B paMKax CaMOCTOSITSIILHOM ACATCIBbHOCTH BHE IIIKOJIBI,;

OIICHHUBATDH JKU3HCHHBIC CUTyallul C TOYKH 3PpCHUSA 0e30I1acHOTO 06pa3a JKNU3HU U COXPAaHCHUA 3/10POBbA;

OLICHNBATDH AKOJIOTUYECKHUI PHUCK B3aMOOTHOIIICHUH Y€JI0BEKA U IIPUPOJHLI.

(bOpMI/IpOBaTB 9KOJIOTHYCCKOC MBIIIJICHUC: YMCHHUC OICHUBATL CBOIO ACATCILBHOCTD U ITIOCTYIIKH APYTHUX HIOH@ﬁ C TOYKH
3pCHUA COXPAaHCHUA Opr}KaI-OHleﬁ CpCALbI - TapaHTa ) XU3HU U Onar OIIOJIY4YHs JII-O,ZIGIZ Ha 3eMiie.

MeTanpeaMeTHbIMH pe3ybTaTaMU U3YUEHUS Kypca « XUMU» SIBIsIETCS ()OPMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX JI€HCTBHI

(YY)

Pecynamuenvie YV/I.

CaMOCTOATEILHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO IPOOJIEMY, OTIPEAEIATh 1IeJIb Y4eOHOMH A TEeIbHOCTH;
BBIJIBUTAaTh BEPCHUU pELICHMs MPOOJIEMbl, OCO3HABaTh KOHEUHBIM pe3yibTaT, BbIOMPATh U3 MPEIJIOKEHHBIX U HCKATh
CaMOCTOSITEJIFHO CPEJICTBA JOCTUKECHUS LIETIH;

COCTaBJISITh (MHAMBUIyAJIbHO WJIM B TPYMIIE) IJIAH PELICHUs TPOOIEMBI;

paboTasi 1o TUIaHy, CBEpSATh CBOM JEHCTBHS C LIETBIO U, TPU HEOOXOAUMOCTH, UCTIPABIISITh OIIMOKH CAMOCTOSITENIBHO;

B JMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENIbHO BHIPAOOTaHHBIE KPUTEPUH OLIEHKU.

[loznasamenvrvie YYVJI:

aHaIM3UpPOBaTh, CPaBHUBATH, KIAcCU(UIMPOBATH U 0000maTh (PAKThl W SBJACHUS. BBISABIAATH NMPUYUHBI U CIEACTBUS
IIPOCTHIX SIBJICHUM.

OCYUIECTBJISITh CpAaBHEHHUE, KJIAacCCU(UKAIMIO, CAaMOCTOSATEIbHO BBHIOMpasi OCHOBAHMS M KPUTEPUU JUISl YKa3aHHBIX
JIOTUYECKUX ONEPALIUN;

CTPOUTB JIOTHYECKOE PACCYKACHUE, BKIIFOYAIOIIEE YCTAHOBICHUE TPUUMHHO-CIIEACTBEHHBIX CBA3EH.



CO3/1aBaTh CXEMAaTHUYECKUE MOJIEIH C BbIIETICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

COCTaBJISITh TE3UCHI, PA3TUIHBIC BUJIBI TUNIAHOB (MPOCTHIX, CIIOKHBIX U T.I1.).

peoOpa3oBbIBaTh HHGOPMAITMIO W3 OJHOTO BUJIA B IpyToM (TaOIHIYy B TEKCT | TP.).

YMETh OMPEACIATh BO3MOKHBIC NICTOUHUKH HEOOXOUMBIX CBEJICHUMN, MPON3BOIUTH MMOMCK MH(GOPMAITNH, aHATU3UPOBATh
Y OLIEHUBATH €€ JOCTOBEPHOCTD.

Kommynuxamuenvie YV/I:
CaMOCTOSITETPHO OPraHW30BBIBATH YYCOHOE B3aWMOCHCTBHE B Tpymme (OMpenaensaTh OOIMMe IeNH, PaclpeaciisaTh pPOJIH,
JIOTOBAPUBATHCS IPYT C IPYTOM U T.1.).

IIpeameTHBIMM pe3yJbTaTaMM W3yYECHUS IPEAMETA ABIIOTCS CICIYIOMNE YMEHUS:
® OCO3HAHME POJIU BEILECTB:
- ONIPENIEIISATh POJIb PA3JIMUYHBIX BELIECTB B IPUPOJIEC U TEXHUKE;
- OOBSICHATH POJIb BEHIECTB B UX KPYTOBOPOTE.
® PACCMOTPEHNE XMMHUYECKUX IIPOLIECCOB:
- IPUBOJUTH MPUMEPHI XUMUYECKUX MTPOLECCOB B MPUPO/IE;
- HaXOJIUTh YEPThI, CBUAECTENCTBYIONINE 00 OOUIUX MPU3HAKAX XUMHUYECKHX MTPOLIECCOB U UX PA3INYHUSIX.
® UCII0JIb30BAHUE XUMHUUECKUX 3HAHUH B OBITY:
— OOBSICHATH 3HAYCHHE BEIIECTB B )KMU3HU U XO3SIICTBE YEIIOBEKA.
® 0OBACHITH MUP C TOUKH 3PEHUST XUMHHU:
— [IEPEUUCIIATh OTJINYNATENBHBIE CBOMCTBA XUMUYECKUX BEIIECTB;
— pa3aMyaTh OCHOBHBIE XUMHUYECKHUE MTPOLIECCHI;
- ONPEAENATh OCHOBHBIE KJIACCHI HEOPIraHUYECKUX BELIECTB;
- MIOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.
® OBJIAJICHME OCHOBAMH METOJOB IMO3HAHUS, XapaKTEPHBIX JIsI €CTECTBEHHBIX HAYK:
- XapaKTepHU30BaTh METOJbl XUMHUYECKON Hayku (HAOJIOJCHHE, CpaBHEHWE, DKCIEPUMEHT, M3MEPEHHE) U HUX POjb B
MMO3HAHUU TIPUPOBI,
- IPOBOJIUTH XUMUYECKUE OTBITHI M DKCIIEPUMEHTHI U OOBICHSITH X PE3YJIHTATHI.
® YMEHHUE OILICHUBATh MOBEACHUE YENOBEKA C TOYKM 3PEHUS XUMUYECKOM O€30MacHOCTH IO OTHOUIEHUIO K YENIOBEKY U
MIpUPOJIE:
- UCTI0JIb30BaTh 3HAHUSI XUMHUU TIPU COOJIIOICHUU TTPABUJI UCIIOIb30BaHUs OBITOBBIX XUMHUECKUX MIPENapaToB;
— pa3nuyaTh ONacHble U O€30IMacHbIe BEIIECTBA.



PabGouast mporpamMma MMOCTpO€HA Ha OCHOBE KOHIIEHTPHUYECKOTO TIOIXO0/a. OJTO JOCTUTACTCS IyTeM BBIUJICHEHUS
TUIAKTAYECKON EIUHUIIBI — XUMUYECKOTO 3JIEMEHTa - M JAJTbHEHIIEM YCIOXHEHUM W PACHIUPEHUH €€. 371eCh TaKOBBIMH
BBICTYMAOT (OPMBI CYIIECTBOBAHUS (CBOOOITHBIC aTOMBI, MPOCTHIE M CIIOKHBIC BEIIECTBA). B mporpamMme  yuuThIBaeTCs
peanu3anys MEXNPEIMETHBIX CBs3ed ¢ KypcoMm ¢m3ukm (7 kimacc) m Omomormm (6-7 Kiaccel), THE€ JAETCS 3HAKOMCTBO
CCTPOEHHEM aToOMa, XUMHUYECKOW OpTraHu3aIfeil KJISTKH U TIpolieccaMu 0OMeHa BEIICCTR.

OcHOBHO# (popMO¥ OopraHU3aUK yIeOHOTO TpoIlecca SBISICTCS KIAaCCHO-YpOUYHas chcTeMa. B KadecTBe MOMOIHUTETBHBIX
dbopM opraHuzanuu 00pa30BaTEIBHOTO IMPOIECCa HCIOJIB3YETCSl CHCTEMa KOHCYJIHTAI[MOHHON TOIICPKKU, WHINBUIYATHHBIX
3aHATUN, CAMOCTOSITETIbHAS pa00oTa yUaIuXcs C HCIOIh30BaHINEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA.

[IpeoGmanaromieit GopMoii KOHTPOJIS BHICTYIAIOT MUCHMEHHBIN (CaMOCTOATEIbHBIE W KOHTPOJIBbHBIE PAOOThI) M YCTHBIN
ompoc (cobecenoBanue).

Coaep:xanue y4eOHOI0 nmpeamera.
Pa3nen 1. HavyajibHble MOHATHSA U 3aKOHBI XHMHHU. (20 yacoB)

Tena u BemecTBa. CBOMCTBa BellecTB. DTaOHHBIE (PM3MYECKHE CBOMCTBA BellecTB. Marepuaina u MarepuaioBeieHue. Poib XUMHUK B )KU3HU
coBpeMeHHOro obmiecTBa. OTHOIIEHHE O0IIECTBA K XUMHH. : XeMOPHITUSI U XeMO(POOHS.

Mertoab! u3ydyenus xumun. Habmozaenue. DxcnepumenT. MonenupoBanue. Mojienu MarepuaibHble U 3HaKOBbIE MJIM CUMBOJIBHBIE.

I"a3p1. XKuakxoctu. TBepasie BenecTBa. B3aumMHubie nepexo/ibl MEXAY arperaTHbIMU COCTOSIHUSIMM BEILIECTBA: BO3TOHKA (CyOnumanus) u
necyOauManus, KOHJSHCAs U UCTIapeHne, KpUCTAJUTU3allKs U MJIaBJIeHUE.

dusznyeckue siBieHus. YucThle BelecTBa U cMecu. ['oMoreHHble U reteporeHHsle cmecu. Cmecu razoo0pasHsle, xKHKKe, TBepible. CiocoObl
paszeneHus cMeceil: IeperoHKa Uil JUCTUIUIALUS, OTCTauBaHue, GUIbTPOBaHKUE, KpUCTAIUIM3allM, BelapuBaHue. Xpomarorpadus. [Ipumenenue
3TUX CIIOCOOOB B JIAOOPATOPHOM MPAKTHKE, Ha MPOU3BOJICTBE U B OBITY.

XHUMHYECKHUE 3IIEMEHTBI. ATOM U MOJEKYJIbl. [IpocThie U cnoxHbIe BemecTBa. AJIOTpOnHs Ha IpuMepe Kucnopoaa. OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO yueHUs. MoHbI. BelecTsa MONEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHMUS.

3HakM (CMMBOJIbI) XMMUYECKUX 37eMeHTOB. THpopMalus, KOTOPYI0 HECYT 3HAKHU XUMHUECKUX JIEMEHTOB. DTUMOJIOTUS Ha3BaHUH HEKOTOPBIX
xumuyeckux eMmeHToB. [ICXD J[.W. MenzaeneeBa: KOpOTKOIEPUOAHBIN 1 JUIMHHOTIEPUOAHBINA BapuaHThl. [lepruoas! u rpynmsl. [1aBHas u moboyHas
noarpynnsl. OTHOCHTENBbHASI AaTOMHAsI Macca.

Xumnyeckue Gopmyisl. Maaexkce u koogduimentsl. OTHOCUTENbHAsS MOJIEKYIIpHas Macca. MaccoBast 10Jsi XMMHUYECKOTO 3JIEMEHTA B
coeauneHun. MHpopmanus, KOTOPYIO HECYT XUMUUECKUE (POPMYJIBI.

BanentHocTh. CTpyKTYypHBIE QOPMYJIBl. XUMUYECKHE 3JIEMEHTHI C TOCTOSHHOM U MEPEeMEHHOM BaJIEeHTHOCTHIO. BhIBOA (pOopMyIIbl coeTuHEHUS 1O
BaJIeHTHOCTH. Onpe/eneHre BaJeHTHOCTH XUMHUYECKOT0 3JleMeHTa 1o ¢opmyrie BemiectBa. CocTaBlieHHe Ha3BaHUN COEIMHEHHH, COCTOSAIIMX U3 IBYX
XUMHUYECKHX 3JIEMEHTOB, [0 BAJIEGHTHOCTU. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.

XuMHUeCKHE peakiuy. PeareHTsl ¥ mpoayKThl peakiuu. [Ipu3Haky XMMUUECKUX peakluid. Y CIIOBUS UX IPOTEKAaHUs U NpeKpalleHus. Peakunn
ropeHus. DK30TepPMUYECKHAE U SHAOTEPMUYECKHUE PEAKIIMH.

3aKOH COXpaHEHHUsI MacChl BellecTB. XUMU4eckre ypaBHeHHs. CocTaBlIeHne XUMHUECKUX ypaBHeHUN. MHopMarus, KOTOpyIo HeceT XUMHUUECKOe
ypaBHEHHUE.



Knaccugukanus XuMHUecKuX peakiuii o COCTaBy M YUCIY PEareHTOB U MPOAYKTOB. THIIBI XUMHUYECKUX peakuuil. Peakuuu coenuHeHus,
pasnoxxeHusi, oOMeHa, 3aMerieHus. Karanusaropsl u kaTanus.
JdemoHcTpanmu.
Komiekuuu MatepuanoB U U31€IUI U3 HUX.
Mopenu, UCroiib3yeMble Ha YpoKax (PU3UKH, OMOJIOTUH U TeoTpaduH.
OOBeMHBIE U MIAPOCTEPIKHEBBIE MOJICIM HEKOTOPBIX XUMHUECKUX BEIIECCTB.
Monenu KpUCTaNINYECKUX PEILIETOK.
Cobupanue npubdopa /AJ1s MoJIyudeHHs ra30B U MPOBEpPKa ero Ha TePMETHYHOCTb.
Bosronka cyxoro npfa, ioga nin HapTaauHa.
ArperaTHble COCTOSIHUSI BOJBI.
Pa3znenenue 1ByX HECMEIIMBAIOIIMXCS )KUIKOCTEN € TOMOLIBIO ACIUTEIBHON BOPOHKH.
VYcranoBka i1 pUIBTPOBaHUS U €ro paboTa.
YcraHoBKa J11s1 BRITApUBAHMS U €ro padora.
Paznenenue kpacsiero BeuecTsa omactepa ¢ IOMOLIbI0 OyMaKHON XpoMaTorpaguu.
Mojenu aJuIoTpONHbIX MOAU(UKALIKK YIIIepoia U Cepbl.
Hoprpers M.51. Bepuemuyca u J|.1. Menzeneesa.
Koportkonepuoausiii u jymaHonepuoAnsii Bapuantel [ICXD I.1. Menneneesa.
KoHncTpyupoBanue mapocTep:KkHEBbIX MOIETEH.
Arnmapar Kunna.
Paznosxenne 6uxpomara aMMOHHUSI.
B3anmopnencTere CoNsTHOM KUCIIOTHI C IIMHKOM.
[Tonmyuyenue rupokcuia Meau (2) U ero pas3iiokeHue pU HarpeBaHUU.

JlabopaTopHbIe ONBITHI.
1. OsHakomiieHHE C KOJUIEKIIMEH JaO0OpaTOPHOI MOCY/IbI.
[TpoBepka mpubopa A MOTydYeHHUs Ta30B HA TEPMETHYHOCTD.
[IpuroroBneHne reTepOreHHON CMECH MOPOIIKOB CEPhI U JKeJIe3a U UX pa3/ielICHHE.
B3aumoseiicTBue pacTBOPOB XJIOpUAA HATPUSI U HUTpaTa cepedpa.
[Tonyuenue runpokcuia Menu (2) 1 ero B3auMOJEHCTBUE C CEPHON KUCIOTOM.
B3anmopeiicTBrue pacTBOpa Cobl C KUCIOTOM.
[TpoBepka 3aK0HA COXpaHEHHST MACCHI BEIIECTB Ha MPUMEPE B3aUMOICHUCTBUS IICIIOYH M KUCIIOTHI.
Paznosxxenune nepokcuaa BOIOPOa C MOMOIIBIO OKCHIAa MapraHiua (4).
3amenieHue KeIe30M MeIM B METHOM KyIopoce.

©CoNoORWN

IIpakTH4eckune padoTHI.
1. 3nakomcTBO ¢ 1a00paTOpHBIM 0060pyRoBaHHEeM. [IpaBuiia TeXHUKN 0€301MacHOCTH MpH paboTe B kKabuHeTe XumMuu. HekoTopsie BUIbI padoT.
2. AHaIuM3 MOYBHL



Pa3znea 2. BaxkHelinue npeacTraBuTe/ il Heoprannveckux Bemnlects. KosimyecrBeHHble OTHOLIEHUsSI B XMMUM. (18 yacoB)

CocraB Bo3ayxa. [Tonstue 06 00beMHOI 10JIe KOMIIOHEHTA MPUPOJTHON ra30BOM cMecH — Bo3ayxa. PacueT oO0beMa KOMIIOHEHTa Ira30BOM CMECH
o ero 00bEMHOM J10JIe U HA00O0POT.

Kucnopon. O3omn. I[Tonyyenue kucnopona. Codupanue u pacrno3HaBaHHE KUCI0poia. XUMHUECKHUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
MeTaJulaMH, HEeMETaJJIaMU U CIOKHBIMU BellecTBaMu. [Ipumenenue kucinopoaa. KpyroBopor kuciiopoja B mpupoe.

Oxcuapl. ObpazoBanue Ha3BaHUM OKCHIOB O UX popmyrnam. CocraBienue Gopmys OKCUIOB 10 HazBaHUsM. [IpencTaBuTenu oKCHA0B: BOJA,
yFJIeKI/ICJIbe/'I ra3, HeranmicHasa U3BCCTh.

Bogopon B npuponie. duznueckne u XUMUYECKHE CBOMCTBA BOJAOPO/A, €r0 MOJIyYeHHUE U IPUMEHEHHE.

Kucnotsl, ux cocra u knaccudukanys. Maruouropsl. Tabnuna pactBopumoctu. CossiHas U cepHast KUCIOTHI, MX CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB 1 Ha3BaHus. PacTBopuMocCTh cosneld B Bojie. [IpencraButenu coneit: ximopu HaTpus, kKapOoHat HaTpus, pocdar KalbLus.

[Tocrosinnas ABoraapo. Konuyectso Bemectsa. Moinb. Mossipaas Macca. KpatHble eTUHUIIBI M3MEPEHMSI KOJIMYECTBA BELIECTBA — MUJUIUMOJIb U
KHJIOMOJIb, MUJUIUMOJISIPHAS. ¥ KWJIOMOJIIPHAs! MacChl BEIIECTB.

PacueTsl ¢ HCnOIB30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MACCa», KIIOCTOSTHHAS ABOTAIPOY.

3akoH ABoraapo. MospHbIil 00beM ra3o00pa3HbIX BemecTB. OTHOCUTENbHAS IUIOTHOCTh OJIHOTO Ta3a Mo JIPYroMy.

. KpaTHble equHUIIBI H3MEPEHNUs KOJTMUYECTBA BEIIECTBA —MIITUMOJISIPHBINA U KUJIOMOJISIPHBIA 00BEMBI T'a30B.

Pacuets! ¢ ucnoab30BaHNEM MOHITHI «KOJIWYECTBO BEHIECTBAY, KMOJISIPHASI MACcCay, «MOJIIPHBIN 00BEM T'a30B», «UUCIIO ABOTAIPO».

I'unpocdepa. KpyroBopot Bojsl B ipupojae. Pu3ndeckiue 1 XUMHUYECKHE CBONCTBA BOJIbI: B3aUMOJICHCTBUE C OKCHUAMHU.

OcHoBanus, ux coctaB. PacTBopuMocTh OCHOBaHUH B BOJie. MI3MeHEeHME OKpacKu MHAMKATOPOB B IIEIOYHOM cpene. [IpencraBurenu menoyei:
TUAPOKCH/IBI HATPHUSL, KU U KaJIbIU.

PacTBopuTens u pactBopeHHoe BeniectBo. PactBopsl. PacTBopenue. ['mapaTtel. MaccoBast 107151 paCTBOPEHHOTO BellleCTBa. PacueTsl, CBSI3aHHBIE C
WCIIO0JIb30BAaHUEM MOHATUS»MACCOBAS JI0JIsl pACTBOPEHHOTO BELLIECTBAY.

JdemMoHcTpanuu.

[Tonyuenue kuciopoa pa3noKEHUEM NepMaHraHaTa Kajausi U IepoKCuaa BoJI0Opoa.
Cobupanue METOJIOM BBITECHEHHS BO3/TyXa U BOJIBI.

Pacno3naBanue kuciopoaa.

['openune marnusi, xenesa, yris cepsl 1 pocdopa B KUCIOPO/IE.

Komeknust okcuaoB.

[Tonydenue, cobupanue, pacrio3HaBaHUE BOJOPO/IA.

I'openne Bogopoa.

BzaumopeiicTBue Bogopoa ¢ OKCUAOM MEIU.

Konnexkuust MUHEpanbHbBIX KUCIOT.

[TpaBuio pa3baBneHUs: CEpHON KUCIOTHI.

Konnexkuus coneit.

Tabnuua pacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIei B BOJIE.

Hekortopsie MeTasibl, HEMETaUIbl U COEITMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.



e KoeKknusa oCHOBaHUM.

JlaGopaTopHble ONBITHI.
10. ITomyTHeHHE U3BECTKOBOI BOJIbI IIPH MPOITYCKAHUN YTIICKUCIIOTO Ta3a.
11. TTomyyenue BoAOpOJa B3aUMOIEHCTBUEM IIUHKA U COSTHON KHUCIIOTHI.
12. Pacno3HaBaHHe KUCIOT WHANKATOPAMHU.
13. M3meHeHHe OKpacku MHIMKATOPOB B IIETIOYHOM cpejie.
14. O3znakomiieHHE C MpenaparamMu JOMalTHEH WK MIKOJbHON anTeuKy — pacTBOpaMu NEPOKCHAA BOJIOPOJIa, CHUPTOBOM HACTOMKHU Hoda U
HalIaTBIPHOTO CIUPTA.

IMpakTnyeckune padoThl.
3. Tomyuenwne, coOupaHue U pacrio3HaBaHUE KHCIOPOA.
4. Tlomyuenue, coOMpaHue U paclo3HaBaHUE BOJAOPOAA.
5. IlpuroroBieHue pacTBOPOB coOJIeH C UX 3aJJaHHOW MaccOBOM J0Jel

Pa3nen 3. OcHOBHBIE KJIACCHl HEOPraHUYecKuX coeauHennii. (10 yacon)

O06o0061IeHre CBeICHHI 00 OKCHIAX, MX KIIACCU(UKAIINN, Ha3BAaHUAX U CBOMCTBaX. CIIOCOOBI MOTyYeHHUsT OKCHJIOB.

OcHoBaHus, UX KiIaccuUKaIys, Ha3BaHUS U CBOMCTBA. B3auMoaeicTBUE C KUCIOTaMH, KHCJIOTHBIMU OKCHJIaMHU U COJIAMH. Pa3ioxkeHue
HEPacCTBOPUMBIX OCHOBaHHUH. CrTOCOOBI MOy4YEeHUsSI OCHOBAHUM.

Kucnotsl, ux xnaccuduxarus u HazBanus. OOIIMe XUMHUECKHUE CBOMCTBA KUCIOT. B3auMoielicTBHE KUCIOT C MeTallIaMU. DIeKTPOXUMHUYECKUN
A HaNpsHKEHUHA MEeTaJuIoB. B3auMoaencTBie KUCIOT ¢ OKCUAAMU METAILTIOB. B3anMoAeCTBHE KUCIIOT ¢ OCHOBAHUSIMH — PEAKIIHSI HEUTpaATU3aIUK.
BiaumoneiictBue kuciot ¢ consamu. [lomyuenue 6eCKUCIOPOIHBIX U KUCIOPOICOIEPKAIINX KUCTIOT.

Comm, ux kinaccudukanus u cBoricTBa. B3anmosencTue coneit ¢ MetamiamMu, 0COOEHHOCTH 3TUX peakiuid. BzauMoaeiicTBue cosieit ¢ CoMsIMH.

I'eneTnueckue psabl MeTauia U HeMeTaluia. ['eHeTnyeckas CBsi3b MEXK/y KjacCaMy HEOPTraHUYECKUX BELIECTB.

JlabopaTopHbIe ONBITHI.
15. B3aumoeiicTBiEe OKCHUIA KAIBIIHA C BOJOH.
16. [ToMmyTHEHHUE U3BECTKOBOW BOJIBI.
17. Peakuus HeWTpalu3alum.
18. ITonyuyenue ruapoxcuia Meau (2) 1 ero B3auMoJAeCTBHE C KUCIOTOM.
19. Paznoxenne rugpokcua Meau (2) Ipu HarpeBaHUH.
20. B3anmoelcTBIE KUCIOT C METaJUIaMHU.
21. B3anMmogelicTBrE KUCIOT C COISAIMH.
22. O3HaKOMIIEHHE C KOJUIEKIIUEH COel.
23. B3aumopaeiictBue cynbgara Meau (2) ¢ xKeae30M.
24. B3anMoaeicTBHIE CONEH ¢ COISIMHU.
25. 'eneTnueckas CBsI3b Ha IPUMEPE COCMHEHUIN MEIH.



IpakTuyeckue padoThl.
6. Pemenune skcriepuMEHTATBHBIX 3a]1a4.

Pasnen 4. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB (I13 u I[ICXI) /I.U. MenaeneeBa u crpoeHue aroma. (8
4acoB)

EctecTBeHHbIE ceMelicTBa XUMHUUECKUX 3JIEMEHTOB: IIEJIOYHbIE U IIEJI0YHO3EMEIbHbIE METAILJIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl. AM(OTEPHOCTD.
AmdoTepHbIe OKCHIIBI U THAPOKCHIBI. KOMITJIEKCHBIE COIH.

Otkpsitue .M. MenneneessiM 113 u cozganue um [ICXD.

ATOMBI KaK popMa CYIIECTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. J[0Ka3aTenbCTBa CI0KHOCTH CTPOCHUS
atoMoB. OmnbiThl Pesepdopaa. [lnanerapuas Mmosienb CTpOSHUS aTOMOB.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3anMoCBsI3b MOHATHI «ITPOTOH», KHEUTPOHY, KOTHOCUTEIIHHAS
aTOMHasi Maccay.

MukpoMup. IJIEKTPOHBL. CTPOEHUE HIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX JIEMEHTOB

NoNe 1-20. [1onsiTHEe 0 3aBEpUIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otomnbl. dusnueckuii cmbica cuMmBoauku [lepuoanueckoit cucrembl. CoBpemeHHas popmynuposka [13. Mi3MeHeHUs CBOWCTB JIEMEHTOB B
MepUOoIax U Ipynmnax, Kak QyHKIUS CTPOSHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucThKa dJIeMEHTa-MeTajla U 3JieMeHTa-HemeTasuia o ux nojoxenuto B [ICXD JI.1. Menneneena.

JdemMoHcTpanuu.
e Paznuunsle popmsl Tabmur T1C.
e Mopaenuposanue nocrpoenus I1C JI,1. Menneneesa.
e Mozenu aTOMOB XUMHUYECKUX JIIEMEHTOB.
e Monenu aToMOB 37eMeHTOB 1 — 3 mepuooB.

JlabopaTopHble ONBITHI.
26. TTonyyenune aM(pOTEpPHOTO TUAPOKCUIA U UCCIIEIOBAaHUE €TO CBOMCTB.

Pasnen 5. Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakiun. (10 yacos)

Honnas xumuueckas cBsi3b. FIoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HeMeTau10B. CxeMbl 00pa30BaHMs HIOHHOM CBSA3M Uil OMHAPHBIX
coequHeHni. IoHHBIE KpUCTAJUIMUECKHE PEIIETKU U (U3NYECKUE CBOWCTBA BEIIECTB C ATUM TUIIOM perieTku. [lonsTue o hopMynbHON ennHuIe
BEIIECTBA.

KoBanentHast xummueckast CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHBbIe (hopMyiibl. KoBanenTHas HenosipHas cBsA3b. CXxeMbl 00pa3oBaHusl KOBaJIEHTHOM
CBSI3U /17151 OMHAPHBIX COeTMHEHUN. MOJIeKyJIIpHbIE U aTOMHBIE KPUCTAUTMYECKHE PELIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

DNeKTpoOTpULATENIbHOCTD. Pst anekTpooTpuniarenbHocTy. KoBanenTHas nosisipHas XxumMudeckas cBsi3b. Cxembl 00pa30oBaHMs KOBAJICHTHON
MIOJISIPHOM CBSI3M U1l OMHAPHBIX COeMHEHHH. MOoeKyIsipHble M aTOMHBIE KPUCTANTNYECKUE PEIIeTKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.



MeTammqecxasI XUMHNUYCCKaA CBA3b U MCTAJIJIMYCCKAas KpI/ICTaJIJII/I‘{eCKaH pemeTKa. CBOP'ICTBa BC€IICCTB C OTUM TUIIOM peIJ_IeTOK. EI[I/IHaSI Hpnpozla
XUMHUYECKUX CBA3EH.

Crenens okucnenus. CpaBHECHHE CTETICHEW OKUCIICHHSI U BaJIeHTHOCTH. [IpaBuiia pacuera cTerneHr OKUCIICHUs 110 (popMyIaM XUMUYIECKIX
COETUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiiu. ONpeeseHue CTeeHe OKUCIICHHS IS 3JIEMEHTOB, 00pa3yOIIUX BEIIECTBA PA3HBIX KIIACCOB.
Peakiuu HOHHOTO 0OOMEHA U OKHUCIIUTEIIbHO-BOCCTAHOBUTE IbHBIC peakiinu. COCTaBIeHHE YPAaBHEHHI OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIInit
METOJIOM 3JICKTPOHHOTO OanaHca.

JdeMoHcTpanuu.
e Buneodpparments! u crnaiiipl «MloHHAsS XUMHYECKas CBSI3bY.
Kosneknus BemecTs ¢ HOHHOM CBA3BIO.
Mopenn HOHHBIX KPUCTAIUIMYECKUX PELIETOK.
Buneodparmentst u cnaiipl «KoBaeHTHass XUMUYECKasi CBSI3bY.
Kosneknus BemecTB MOJIEKYIIPHOTO M ATOMHOI'O CTPOCHMS. MOen MOJIEKYIISIPHBIX U aTOMHBIX KPUCTAJUINYECKHUX PEIIECTOK.
Crnaiinpl «MeTannuueckast XMMUYecKasi CBSI3bY.
Komnekuust «Metassl U crijaBeb»
B3aumoneiicTBue IMHKA C CEPHOM U COJISIHOM KHUCIOTOM, XJIOPUIOM MEIH.

KanennapHo-teMaTnyeckoe NJIaHUPOBaHNE YPOKOB XHMHUH B 8 Kiiacce.

Ne Tembl pa3aena, ypoka KoanuectB
n/n 0 4acoB

Pasjnen 1. HauajbHble NOHATHS M 3aKOHBI XUMHH. (20 yacoB)

1 BBoanslif nnctpykrax no Th npu pabdore B kabunere xumuu. IIpenmer xumuu. Posb XUMUU B )KU3HU 1
YEJIOBEKA.

2 MeTtoapl U3y4eHUsT XUMUN 1

w

ArperaTHbl€ COCTOSTHUS BELIECTB 1

4 Ipaxmuueckas paboma Nel.

«3HAKOMCMBO C /za60pam0prlM 060DV006’CIHI/£€M. Ipasuna mexnuxu bezonacrocmu npu pa60me 8
XUMUYECKOM Kabunemey.

dusnueckue SBICHUSI B XUMUU

Ipaxmuueckas paboma No2. Ananuz nousoi.

N[

5

6

7 ATOMHO-MOJIEKYJISIPHOE YUEHUE. XUMUYECKUE FTIEMEHTHI

8-9 3Haku XUMUYeCcKuX demMeHToB. [lepuonnueckas tadmmma [1.1. Menneneesa

10-11 | Xumuueckue GopMyJbl.

N

12-13 | BanenTHocTh 2




14

Xumnueckue peakuuu. [Ipu3Haku U ycioBus UX IPOTEKaHUS.

15-16 | 3akoH coxpaHEHHs] MAacChl BeleCTB. XUMHUECKHE PEaKIIUU.
17-18 | Tunbl XUMHUYECKUX pEaKIui
19 [ToBTOpenue u 06o61eHue Temol. [IoAroToBKa K KOHTPOJIbHOM padoTe.
20 KonTtpoJsbHas padora Nel «HayanbHble MOHSATHS XUMHI»
Pa3nen 2. BaxkHeiilne npeacTaBuTe Il HEOPraHUYecKux BeulecTs. KonuecrBeHHbIE
oTHouIeHHus: B xumum (18 yacos)
21 Boznyx u ero cocras.
22 Kucnopon.
23 Ipakmuueckas paboma No3. [lonyuenue, cobupanue u pacno3Haganue KUciopood.
24 OxcHapL.
25 Bonopon.
26 Ipaxmuueckasn paboma Ne 4. Ilonyuenue, cobupanue u pacno3nasanue 6000pood.
27 Kucmorsr
28 Comn
29-30 | Kommuects BemecTBa. MossipHas Macca BeIIecTsa.
31 Momnsipablit 00BEM Ta30B. 3aKOH ABOTaIpo
32-33 | Pemrenue 3a1a4 ¢ UCMOIB30BAHUEM MOHITHI «KOJTMYECTBO BEIIECTBAY», KMOJISIPHAS MACCay, «KMOJIIPHBINA 00BEMY,
«4HUCI0 ABOTAIpO».
34 Bopna. OcHoBanus.
35 PactBopbl. MaccoBas 1011 paCTBOPEHHOTO BEIIECTBA.
36 Ipaxmuueckasn paboma Ne5. Ilpucomosnenue pacmeopos coueli ¢ ux 3a0aHHOL MAcco8ol O0JIell.




37 O06o01IeHre U cucTeMaTr3als 3HaHu| 1Mo TeMe «BakHel e npeIcTaBuTeNId HEOPTaHUYECKUX BEIEeCTB. 1
KonnuecTBeHHbIE OTHOIIECHUS B XUMUK
38 Kontpoabnas padora Ne2. «BaxkHeiilue npeacTaBuTe/ii HeOpranmieckux BemiecTs. KosimuecrBeHHbIe 1
OTHOLIEHHMSI B XUMUM»
Pa3nen 3. OcHoBHBIE KJIacCchl HeOPpraHn4ieckux coeannenui (10 yacon)
39 Oxkcuapl. Knaccudukanus u cBoicTBa. 1
40 OcHoBanus. Mx knaccudukanus u CBOWCTBA. 1
41-42 | Kucnotsr: kinaccudukanus U CBOHCTBA 2
43-44 | Comu. Knaccudukamnus v CBOWCTBA. 2
45 ['enernueckas cBsi3b MEXAY KJIaCCaMU HEOPraHMUYECKHUX BEILLECTB. 1
46 Ipakmuueckas paboma Ne6. Pewienue 3KcnepumenmaibHulx 3a0a. 1
47 O06o001eHue 1 cucreMaTusalys 3HaHui o TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCTUHEHU 1
48 Kontpoabhas padora Ne3. «OcHOBHBIE KJIACCHI HEOPTaHUYECKHUX COeITMHEHUID) 1
Pasnen 4. llepuoanueckuii 3axkon u [lepuoauyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
.. MeHnaesieeBa u cTpoeHue aToma. (8 yacoB)
49 EcTecTBeHHBIE CEMeCTBa XMMUYECKUX AJIEMEHTOB. AM(POTEPHOCTb. 1
50 OTtkpbITHEe MeH1eneeBbIM IEPUOIUYECKOTO 3aKOHA. 1
51 OCHOBHBIE CBEICHUSI O CTPOEHUU aTOMOB 1
52 CtpoeHue 37IeKTPOHHBIX 000JI0YeK aTOMOB XUMHUUYECKUX neMeHToB 1-20 B Tabmuie [[.11. Menneneesa. 1
53 ITepuoamuecknii 3akoH /.M. MeHieneeBa u CTpoeHue aroMa 1
54-55 | XapakTeprucTuKka XUMHUYECKOTO 3JIEMEHTa Ha OCHOBAHUH €r0 TOJIOKCHHSI B IEPUOANIECKON CUCTEME. 2
56 3unauenue [lepuoanueckoro 3akoHa u Ilepuoandeckoit cucreMsl XumMuueckux aneMenTos /.M. Menneneesa. 1
Paznen 5. Xumnueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peakiuu. (8 yacoB)
57 HNonnas xuMudeckas CBs3b. 1




58 KoBaneuruasa xumuueckas CBA3b
KoBaJieHTHast HENnoJIIpHAasi CBSI3b.

59 KoBanienTHas moyisipHas CBs3b.

60 Merajumueckas XUuMAYECKas CBSI3b.

61-62 | CreneHb OKUCIICHHUS.
Pemenue ynpaxuenuit no remMe «CTeneHb OKUCICHUS

63-64 | OKUCINTENTHFHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.
pelICHUE YIPAKHEHHH.

65-66 | YnpakHeHHs B COCTaBJICHUN OKHCIUTEILHO- BOCCTAHOBHUTEIBHBIX PEAKIIH.

67-68 | UToroBasi koHTpoJibHasi padora Ned«I13 u [ICXD JI.1. MenneneeBa u ctpoeHune aroMa» u «CTpoeHHE
BelecTBa. OKUCITUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMI.




