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Pabouass mporpamma paspaboTaHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 0011IeT0 00pa30BaHMs C YUETOM MPOTPAMM,
BKITIOYCHHBIX B €€ CTPYKTYpY.

HnannpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamMera

ITo 3aBCPUICHUIO HU3YYCHUA XUMHUM Ha YPOBHE OCHOBHOI'O O6IH€FO 06p330BaHI/IH
BBIITYCKHUKH OCHOBHOM IIIKOJIBI OBJIAACIOT CICAYIOIIHNMU PE3YJIbTaTaMM:

1. JImyHOCTHBIE pe3yJbTaThl:
1)  BoCHHMTaHHE POCCHUICKON TPaKAAHCKOW WMICHTUYHOCTH: MATPHOTU3MA, YBAXKCHUS K
OteuecTBy, NMPOIIIOE M HACTOSIEE MHOTOHALIMOHAIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKON MPHUHAJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPhI CBOET0 Hapoja, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacjenus HapoloB Poccuu M uenoBeyecTBa; yCBOEHUE I'YMaHUCTHUECKHUX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHALMOHAILHOTO POCCUHCKOTO OOIIECTBA;
BOCIIMTAaHHUE YyBCTBAa OTBETCTBEHHOCTH U J10Jra nepes PonnHoi;

2)  QopMHpOBaHHE OTBETCTBEHHOIO OTHOLICHUS K YYCHHIO, FOTOBHOCTH M CIOCOOHOCTH,
00yJaomUXCsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
NO3HAHHIO, OCO3HAHHOMY BBIOOPY M HOCTPOCHHIO JajbHEHINEH WHAWBUIYaTbHOW TPACKTOPUH
o0Opa3oBaHus Ha Oa3e OPUEHTHPOBKH B MUPE Mpodeccuii U mpodecCuoHaTbHBIX TPEAIOYTEHUH ¢
y4eTOM YCTOHYMBBIX TO3HABATEIbHBIX HWHTEPECOB, a TakXkKe Ha OCHOBE (HOpMHpOBaHUS
YBAXKUTCIIbHOI'O OTHOLICHUS K TPYAY, Pa3BUTHUS ONIbITA yH4aCTHA B COUMAJILHO 3HAYMMOM TPYAC,

3)  dopmupoBaHKE 1ETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOM NPAKTUKH, YYHUTHIBAIOLIEIO COLMAIBHOE, KYJIbTYpPHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MUPA;

4)  ¢dopMHpOBaHHE OCO3HAHHOTO, YBKUTCIBHOTO U JIOOPOKEIATEIBHOTO OTHOUICHUS K
IPYrOMy 4YeJlOBEKY, €ro MHEHHIO, MHUPOBO33PEHHUIO, KYIbTYpE, S3BIKY, BEpe, Tpa)IaHCKON
MO3UIIMH, K UCTOPUH, KYJIbTYPE, PEITUTHH, TPATUIUSAM, sS3bIKaM, IIEHHOCTSIM HapojoB Poccuu u
HapOJOB MHpA; TOTOBHOCTH M CHOCOOHOCTH BECTH AHMAJIOT C JIPYTHUMH JIIOJAbMH M JOCTUTATh B
HEM B3aUMOTIOHUMAaHUSI;

5) OCBOCHHEC COLHAJIBHBIX HOPM, IpaBUJI IMOBCIACHUA, poneﬁ u (l)OpM COILIMAJIbHOM KH3HU B
rpynmnax u COO6HI€CTB3X, BKJIFO4asi B3pOCJIbIC U COOUATIbHBIC COO6III€CTBa; Y4aCTueC B IIKOJbHOM
CaMOYIIpaBJICHUU H O6IJ.ICCTB€HHOI>1 JKU3HU B IIPEACIaX BO3PACTHBIX KOMIETCHIUN C y4eToOM
PEruoOHaJIbHBIX, STHOKYJIBTYPHBIX, COMUAJIBHBIX 1 SKOHOMUYCCKHUX OCO6€HHOCTGI>'I;

6) pa3BHUTHE MOPATBHOTO CO3HAHMS M KOMIIETCHTHOCTH B PELICHHH MOpPAJbHBIX MPOOIEM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHUPOBAHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7)  dopMHpOBaHHE KOMMYHHMKATHBHOW KOMIICTEHTHOCTH B OOINEHHUH M COTPYIHHYECTBE CO
CBEpCTHMKAMM, JETbMM CTapuiero M MIAJIIEr0 BO3pacTa, B3pOCIBIMH B Ipolecce
o0pa3oBaTesbHOI, OOIIECTBEHHO IMOJIE3HOM, YueOHO-HUCCIIeI0BaTeIbCKOM, TBOPUECKOM U IPYruX
BUJIOB JIEATEIBHOCTH;

8)  dopmupoBaHHE IIEHHOCTH 3J0POBOrO W 0E30MacCHOr0 00pa3a >KU3HH, YCBOCHHE IPAaBHII
WHAWBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MAaCHOTO TMOBEICHHS B UYPE3BBIYAWHBIX CUTYaIIUAX,
YIpOXaromuXx XU3HU U 3JOPOBBIO HIOHefI, IMpaBUJI MOBECACHHUA HAa TPAHCIIOPTE U HA 10POrax;

9) ¢opmHpOBaHHE OCHOB D3KOJOTHYECKOW KYJIbTYpBl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUIEHUS, PA3BUTHE OIbITA SKOJIOTMYECKH OpPUEHTHUPOBAHHOU
pedIeKCUBHO-01IEHOYHOM 1 MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIHsX;

10) oco3HaHWe 3HAYEHHS CEMbH B KM3HM 4YeJOBEeKa W OOIIeCTBA, MPHHATHE [EHHOCTH
CEMEHOMN KHU3HU, YBAKHUTEIHLHOE U 3a00TIUBOE OTHOIIIEHUE K YJIeHAM CBOEH CEeMbH;
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11) Pa3BUTHUEC 3CTCTUUCCKOTO CO3HAHUA YCPC3 OCBOCHUC XYNOKCCTBCHHOI'O HACJICAUA HAPOIOB
Poccuu n Mupa, TBOPQ€CKOﬁ ACATCIIbBHOCTU 3CTCTUYCCKOI'O XapaKTEpa.

2. MeTal’lpeHMeTHbIe pe3yJbTarbl:

1)  yMeHHE caMOCTOSITEIBHO ONPEICISATh IeJIH CBOSro 00yYeHUs], CTaBUTh M (HOPMYIUPOBATH
Ui ceOsi HOBBIE 3aJaud B y4yeOe M TO3HABATEIBHOW NEATENBbHOCTH, pPa3BUBAaTh MOTHUBBI U
MHTEPECHl CBOEH MO3HABATEIBLHOM IS TEIBHOCTH;

2) yMEHHE CaMOCTOSITCNIbHO IUIAHUPOBATH IIyTH JOCTIDKCHUsS IIeJed, B TOM YHUCIE
aJIbTEPHATHBHBIC, OCO3HAHHO BhIOMpaTh Hanbosee 23 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMeHHE COOTHOCHTh CBOHM JCHCTBHS C IJIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYIIECTBISTH
KOHTpPOJIb CBOEH JESATENIbHOCTH B IPOLECCE JOCTHKEHUS PE3yJbTaTa, ONPENENIsATh CIOCOObI
NENCTBUI B paMKax MPeUIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUHU C UBMEHSIONIEHCS CUTYAITUCH;

4)  yMeHHE OIICHHBATh IPABHJIBHOCTh BBIMOJHEHUS Y4eOHOW 3amaud, COOCTBEHHBIC
BO3MO>XHOCTH €€ PEILCHUS;

5)  BnageHHWE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKHU, MIPUHATHS PEIICHHH M OCYIICCTBICHUS
OCO3HAHHOTO BBIOOpA B y4COHOM M ITO3HABATEILHON JIEATCIHHOCTH;

6) yMeHHe ONpeeisaTh T[OHATHS, CO3/aBaTh OOOOIICHKS, YCTaHABIMBATh AaHAJIOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITEIPHO BHIOMPATh OCHOBAHUS W KPUTEPUU Ui KIaCCU(PHUKAILIUH,
YCTaHABIMBAaTh IMPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUYECKOE paCCyXKICHHE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BbIBOIBL;

7)  yMeHHE CO3/aBaTh, IPUMEHSATh M MPEOOPA30BHIBATH 3HAKK U CHMBOJIBI, MOJICIIH M CXEMbI
JUTSL pelIeHUs1 y4eOHBIX M TO3HABATENbHBIX 33/1a4;

8)  CMBICIOBOE YTCHHE;

9) yMeHHME OpraHU30BBIBaTH YYeOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEIEeM U CBEpCTHUKAaMU; paboTaTh HHIMBUIYaJIbHO U B TPYIIE: HAXOAUTh O0IIee pelieHue u
paszpemnats KOH(QIUKTHI HA OCHOBE COTJIACOBAHUS TO3ULIUHI B yueTa HHTEPECOB; (POpPMyINpOBaTH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHE OCO3HAHHO HCIIOJIb30BAaTh PEUCBBIC CPEJCTBA B COOTBETCTBUU C 3ajaveit
KOMMYHHKAIIMM /ISl BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEH; MIaHUPOBAaHUS U
peryJsiluA CBOEH IEATENbHOCTH; BIAJEHUE YCTHOM M NMHCBMEHHOM PEYbI), MOHOJIOTMYECKOU
KOHTEKCTHOW PEYBIO;

11) ¢opmupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIB30BaHMS HHPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHoiorui (manmee - WKT kommeTeHuuu); pa3BUTHE MOTHUBALUHM K
OBJIAJICHUIO KYJIbTYpOH aKTHBHOIO IIOJIb30BAaHUS CJOBApsSIMU U JPYTUMH [OMCKOBBIMU
CUCTEMAaMHU;

12) ¢opmupoBaHHEe M pa3BUTHE SKOJOTHUYECKOTO MBINUICHHS, YMEHHE NPUMEHSITh €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM  MNpakTUKe U  NpodecCHOHATBHON
OpHUEHTAIINH.

3. IIpeameTHbIe pe3yabTaThl:

1)  dopmupoBaHuEe TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TPEICTABICHUI O BEIIECTBAX,
UX NPEBPALCHUAX M IPAKTUYECKOM IIPUMEHEHUHU; OBJIAJICHUE IIOHATUWHBIM allllaparoM u
CUMBOJIMYECKUM SI3BIKOM XHMHH;

2) oco3HaHWE OOBCKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HayKHm Kak oO0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKHUX MPEBPALICHUN HEOPTAHMYECKUX U OPraHUYECKHX
BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHHM JKMBOM M HEXUBOW MPHUPOIBI, yriyOieHue
IIPEACTABICHUI O MaTepUaAIbHOM €IMHCTBE MUDPA;

3) OBJIaICHHUEC OCHOBAaMH XUMHUYECKOH Ir'paMOTHOCTH: CIIOCOOHOCTBIO AHAJINU3UPOBATL U
00BEKTHBHO OLICHUBATH KU3HCHHBIC CUTYyallUH, CBA3AHHBIC C XHMHefI, HaBBEIKAMH 0€30I1aCHOTO
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06paH_[€HI/I}I C BCHICCTBAMHU, HUCIIOJIL3YCMbIMU B HOBCCIIHGBHOP'I JKU3HU, YMCHHUCM aHAJIM3UPOBATH
U TUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOe MOBEIEHHUE B IENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKarollEeH Cpeibl;

4)  ¢dopmupoBaHHE YMEHHMH YCTAHABJIMBATh CBSI3W MEXKIY peEalbHO HAOJII0IaeMbIMH
XUMHUYCCKUMMU SBJICHUAMU U IIPOLCCCAMU, ITPOUCXOAAIIMMU B MUKPOMHUPCE, 06’b$ICHSITb IMPUYIKNHBL
MHOT000Opa3usi BEIIECTB, 3aBHUCUMOCTh HMX CBOMCTB OT COCTaBa M CTPOCHMS, a TaKkKe
3aBUCUMOCTDb IPUMCHCHUS BCIICCTB OT UX CBOfICTB;

5) npuoOpeTeHHe OMbITa HCIOJAb30BAHHS PA3IUYHBIX METOJOB H3YYCHHsS BEIIECTB:
HaOJIOZICHUS 32 UX MPEBPALICHUSIMH MPU MPOBEICHUN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1aOOPATOPHOTrO 00OPYI0OBAaHUS U MPUOOPOB;

6)  JopmupoBaHUE MPEACTABICHUI O 3HAUCHUH XMMHYCCKON HAYKU B PELICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MPOOJIeM, B TOM YHUCIC B MPEAOTBPAICHUH TEXHOT'CHHBIX M JKOJOTHUSCKHX
Karactpod.



Conep:kanue y4eOHOro npeamera
8 KITACC
HavajibHble NOHSITHSI M 3aKOHbI XUMHUH (20 yacoB)

Tena um BemiecTBa. CBOICTBa BeEIIECTB. DTAJIOHHBIE (DU3UYECKHUE CBOWCTBA BEIIECTB.
Marepuansl u MmaTepuanoBeeHue. Poinb XUMUU B )KU3HU COBPEMEHHOTO 0011ecTBa. OTHOIIEHHE
o0rIecTBa K XUMHUH: XeMOpmIns 1 xeMo(poOusi.

Meroapl u3ydenus xumuu. HaOmomenwe. DkcnepumeHT MopaenupoBanue. Moaenu
MaTepHaIbHbIC U 3HAKOBBIC HJIM CUMBOJILHBIE.

I'azer. XKunpkoctu. TeEpabie BemecTtBa. B3auMHBIE Iepexoabl MEXKIAy arperaTHbIMHU
COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOnumanus) u gecyOnumanus, KOHJISHCalus U uCIapeHue,
KPUCTAJIIN3aLus U IUIABJICHUE.

®dusnueckue sBieHus. YucTele BeniecTBa U cMecH. [ 'OMOreHHbIe U FeTepOreHHbIE CMECH.
Cwmecu ra3zoo0pasneie, >xuakue u TBEpHbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
JUCTWIALMS,  OTCTauBaHWe, (UIBTpOBAHME,  KPUCTAUIM3AalMA WM BbIIApUBaHUE.
Xpomarorpadus. IIlpumMenenue 3Tux cnocodoB B 1a00PaTOPHON MTPAKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE D3JIEMEHTBl. ATOMBI U MoJIeKyJbl. [IpocTble W ClOXHBIE BellleCcTBa.
Annorponust Ha ipuMepe Kuciaopoaa. OCHOBHBIC MOJIOKEHUSI aTOMHO-MOJICKYJIIPHOTO YUYCHHS.
Nonsbl. BemecTBa MOJIEKYIAPHOTrO U1 HEMOJIEKYJISIPHOTO CTPOCHHUS.

3HakM (CHMMBOJIBI) XUMMUYECKHX 3JIeMEHTOB. MHdopmarus, KOTOpyH HECYT 3HAKH
XUMHUYECKMX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHMM HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB.
[Tepuonuueckas Tabnuua xumudeckux siemeHToB JI. M. MenneneeBa: KOPOTKOIEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. ['1aBHasg u mobo4Hast NOArpyNIsl, Uik A- U
b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnyeckue Qopmyinsl. Muaekcel n kodpdunueHTsl. OTHOCUTENbHAS MOJEKYJsSpHas
Macca. MaccoBast 10711 XUMMUYECKOT'O 3JIEMEHTa B coenHeHnH. VHpopmanus, KOTOpyr HecyT
XUMHYECKHE (HOPMYJIBI.

BanentHocts. CrpykrypHble GopMynbl. XHUMHUYECKHE 3JIEMEHTHl C IOCTOSSHHOW H
NEpEeMEHHOI BaJleHTHOCTHIO. BBIBOJ (opMynbl coenumHeHHs Mo BajleHTHOCTU. OmpenerneHue
BAJIEHTHOCTH XHMMHYECKOTO JJeMeHTa 1o ¢opmyne BemectBa. CocTaBleHUE Ha3BaHUMN
COCIMHEHUH, COCTOSIIIMX W3 JBYX XHMMHMUYECKMX DJJIEMEHTOB, II0 BaJEHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

XuMmHuueckue peakiuu. PeareHTsl M mpoaykTel peaknuu. [Ipu3HAKM XMMHYECKUX
peakuuii. YcloBUS MX NPOTEKaHUS U NpeKpalleHus. Peakiuy ropeHus. DK30TEPMHUYECKUE U
SHJOTEPMUYECKHUE PEAKIIUH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHYECKHe YypaBHeHHs. (CocTaBieHHE
XUMHUYECKHX ypaBHeHUI. HopMalus, KOTOpyro HECET XUMHUECKOE YpaBHEHHE.

Knaccudukanmss XuMHUYeCKUX PEAKIUH M0 COCTaBY M YHCIY PEareHTOB M TPOIYKTOB.
Tunel XUMUYECKUX peakuuid. Peakiuy coequHEHUs, Pa3IoKEeHHs, 3aMelIeHHs U OOMEeHa.
KaranuzaTops! u kaTanus.



IIpakTuyeckue padoThl

1. [IpaBuia TeXHUKU OE30MACHOCTH U HEKOTOPHIC BHJIBI pAOOT B XUMHUECKOW JTA0OpaTOPHH
(kabuHETE XUMHH).

2. HaGmroieHue 3a ropsiiiei cBevoi.
3. AHanu3 nouBkl (aHAIOT paboThl «OYHMCTKA TOBAPCHHOU COJTHY).
BaskHelilue npeacTaBuTe/ M HEOPraHMYECKUX BelEeCTB.
KoanuecrBenHble oTHOMIEHUs B xumuu (18 yacos)

CocraB Bo3ayxa. [Tonsitre 06 00bEMHOI 0I1e ((p) KOMITOHEHTA MIPUPOIHON Ta30BOM CMeCH
— Bo3ayxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM cMecH 10 ero 00bEMHOMN J0J1e U HA000POT.

Kucnopona. O3on. [Tonyduenne kuciaopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPO/Ia.
XUMHUYECKUE CBOMCTBA KHCIOPO/a: B3aUMOJICHCTBHE C METAJIAMH, HEMETAJIJIAMU U CIIOKHBIMHU
BeniecTBamu. [IpumeHenue kuciopona. KpyroBopoT Kuciopo/ia B pHpo/IE.

Oxkcunpl. O0pa3oBaHre Ha3BaHUN OKCUIOB MO ux Gpopmynam. CoctapneHue Gopmyin
OKCHJIOB 110 MX Ha3BaHUsM. [IpeacTaBuTeny OKCHIOB: BOJIa U YIIICKUCIBIN ra3, HerameéHas
W3BECTb.

BOI[OpO,I[ B IIpUpoxac. du3nyeckue U XMMHUYECKIE CBOMCTBA BOAOPOMAA, €TI0 IMOJIYYCHHUEC U
IMPUMCHCHHC.

Kucnotel, ux coctaB u umx knaccudukanus. Muamukaropel. Tabmuna pacTBOPUMOCTH.
CepHas u coysiHasi KUCJIOThI, UX CBOMCTBA M IPUMEHEHHE.

Comm, ux coctaB W Ha3BaHus. PacTtBopumocTh cojieit B Boze. llpencraButenu comeit:
XJIOpUJ HaTpusi, KapOoHAT HATpus, pocdar KaabIus.

IlocTrossHHAs ABoranpo. Konunuecto BCIIICCTBA. Moib. MOHHpHaH mMacca. KpaTHBIC
CAWHHIBI U3MEPCHHUA KOJIMYECTBA BCIICCTBA — MUJIJIMMOJIb U KHUJIOMOJIb, MUJUIUMOJIApHAA U
KHJIOMOJIApHAasA MacChbl BEIICCTBA.

Pac4dé€Thl ¢ HCIOIB30BaHUEM ITOHATHH «KOJIUYECTBO BCHICCTBaA», «MOJIIpHAs Maccay,
«I1O0CTOAHHAas ABoraz[po».

3akoH ABoragpo. MorsipHbiii  00b€M  Ta3000pa3HbIX  BemecTB. OTHOCUTENbHAS
TUTOTHOCTH T'a3a Mo JPyromy rasy.

KpatHbple enuHunpl H3MEpPEHHS — MUWUIMMOJSIPHBIM M KWJIOMOJSPHBI 00BEeMBI
ra3000pa3HbIX BEIIECTB.

Pacu€Tthl ¢ HCIOJIb30BaHUEM IIOHATHH «KOJIHMYECTBO BCIICCTBA», «MOJIAPpHAsA Maccay,
((MOJ'ISIpHBIﬁ 00BEM ra3oB», «4HCJIO ABOFa,Z[pO».

I'unpocdepa. KpyroBopot Boasl B mpupojie. Pu3nveckre 1 XuMHUYECKHe CBOWCTBA BOJDI:
B3alMOJICUCTBUE C OKCUIAMU.

OcHoBaHus, HMX cOCTaB. PacTBOpUMOCTh OCHOBAaHMH B Boje. V3MeHEHHE OKpacKu
VMHJIUKAaTOPOB B LIENOYHOU cpene. IlpencraBurenu menodei: TMAPOKCUIBI HATPHUsS, KAIUS U
KaJIbIIHs.



PactBoputens u pactBopéHHoe BemectBo. PactBopbel. PactBopenue. ['mapartsl.
MaccoBas nons pacTBOPEHHOTO BeHiecTBa. PacuéTel, CBSA3aHHBIE C UCIIOJIB30BAHUEM ITOHATHUS
«MaccoBast A0l pACTBOPEHHOIO BEILIECTBAY.

IIpakTuyeckune padoTsl

4. Ilonydenue, coOupanue U pacro3HaBaHUE KUCIOPOIa.

5. Ilomydenue, coOupaHue U pacro3HaBaHUE BOAOPOA.

6. IIpuroroBiieHre pacTBOpa ¢ 3aJJaHHOM MacCOBOM JI0JIEH paCTBOPEHHOIO BEIIECTBA.
OcHOBHBIE KJIACChI HeOPpranudeckux coequneHuii (10 yacon)

O6o0menne cBeaeHUd 00 OKCHAAX, MX KiIacCU(UKAlUHM, HA3BaHUAX M CBOWCTBAX.
CriocoObI MOTy4eHHS OKCHIIOB

OcHoBanusl, UX Ki1accuukaiys, Ha3BaHUS ¥ CBOWCTBA. B3anmMoeicTBHE ¢ KHCIOTAMU,
KHCIIOTHBIMH OKCHJAaMU M COJIIMH. Pa3jokeHHe HepacTBOPUMBIX OCHoBaHUH. CrocoObl
MOJIyYEHHUS] OCHOBAHMIA.

Kucnotsl, ux knaccudukanus u Ha3zBaHusa. OOlIMe XMMHYECKHE CBOMCTBA KHCIIOT.
B3aumoneicTBue KHUCIOT € MeTaulaMU. OJIEKTPOXMMUYECKUH PAll HaNpsHKEHUH METasuIoB.
B3aumojeiicTBue KMCIOT C OKCHIaMU METaloB. B3aumoaeiicTBie KUCIOT ¢ OCHOBaHUSIMH —
peakuus HeWTpanuzauuu. BzaumoneiictBue kucior ¢ comsiMu. IlomyueHne GecKUCIOPOIHBIX U
KHCJIOPOACOAEpKAILUX KUCIIOT.

Comu, wux xknaccudukamuss W CBoWcTBAa. B3amMmonelicTBHE coiieid C MeTaUlaMH,
0COOEHHOCTH 3THX peakuuil. B3aumoeiicTBue coeii ¢ coysiMu.

I'enetnueckue pAaabl METalllla WM HEMCETAJlJIA. I'eneTrmueckas CBA3b MCXKY KJlacCaMH
HCOPTaHNYCCKUX BCIICCTB.

IIpakTyeckue padoTnl

7. PemieHue 5SKCHEpUMEHTANbHBIX 3a1ad MO0 TeMe «OCHOBHBIE KITacChl HEOPTraHHMYECKHX
COEIMHEHUI.

IMepuoguyeckuii 3aK0H M EPUOAMYECKAS CHCTEMAa XUMMUYecKuX jiemeHnTos /1. U.
Menpeneesa. Ctpoenue atoma (8 4acoB)

EcTtecTBeHHbIE ceMEHCTBA XUMHUYECKHX D3JIEMEHTOB: IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE
METaJllbl, TaJIOreHbl, HHEPTHBIE (Os1aroponbie) rasel. AMdoTepHOCTh. AM(OTEpHBIE OKCUABI U
ruapokcuabl. KommiekcHele con.

Otkpertue J[. 1. MenaeneeBpM NEprOAMYECKOTO 3aKOHA U CO3/IaHUE UM ITEPUOANYECKOMN
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

ATOMBI Kak q)opMa CYmCCTBOBAHUA XUMHUUYCCKHUX JJICMCHTOB. OcHOBHBIE CBCIACHHUA O
CTPOCHUU AaTOMOB. I[OK&S&TCJ’ILCTB& CJIO)KHOCTU CTpPOCHHA AaTOMOB. OnbITeI Pe3ep(bopz[a.
HJIaHCTapHaSI MOZCIIb CTPOCHHUA aTOMA.

CocraB aTOMHBIX sA€p: NPOTOHBL, HEUTPOHBL. OTHOCHTENBHAs AaTOMHAas Macca.
B3anMocBA3p NOHATHIN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE DJJIEKTPOHHBIX YPOBHEM aTOMOB XHMHYECKHX
aneMeHToB 1—20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.



N3oronsl. @usnyeckuil cmbica cumBoiuku llepuonnueckoit cucremsl. CoBpeMeHHas
(GopMynHpOBKa NEPUOANYECKOrO 3aKOoHA. VI3MeHEeHMs CBOWCTB 3JEMEHTOB B IEpUOJIaX U
rpynnax Kak QyHKIUs CTPOEHHsI 3JIEKTPOHHBIX 000JI04€K aTOMOB.

XapakTepucTuKa DJIEMEHTa-MeTala M DSJEMEHTAa-HeMeTala 10 HX IIOJIOKEHUI0 B
MepUONYECKO cucteMe Xxumuieckux sneMentoB . 1. Menpeneena.

Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKkun. (8 4acoB)

Honnast xumuueckass cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB M HEMETAJUIOB.
Cxembl 00pa30BaHUS MOHHOW CBSI3U UIsi OMHAapHBIX coequHeHHi. MoHHbBIE KpHUCTaUIMYecKue
peméTkn M (U3HUECKUe CBOMCTBA BEIIECTB C ATUM TUIMOM peméTok. [lonarue o GopmynbHOI
€JIMHULIC BEIECTBA.

KoBasienTHass XuMH4ecKasi CBSA3b. DIEKTPOHHBIE U CTPYKTypHBIe popmyibl. [loHsiTHE O
BasieHTHOCTH. KoBasieHTHast HemossipHas cBsi3b. CxeMbl 00pa3oBaHMs KOBAJEHTHOM CBSI3U JUIA
OMHapHBIX coelMHEHUN. MoJeKyaspHble U aTOMHbIE KPUCTANIMYECKUE PELIETKH U CBOMCTBA
BEILECTB C TUM THUIIOM PEIIETOK.

OneKTpOOTpULATENBHOCTh. Psn  anektpoorpunarensbHoctu. KoBaneHTHas nossipHast
XuMHueckast cBs3b. Jumnonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOM MOJISIPHOM CBSI3U U1 OMHAPHBIX
COCIMHEHUN. MoOJIeKyIspHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKU U CBOMCTBA BEIIECTB C
3TUM THUIIOM PELIETOK.

Meramummueckass XMMHMYECKass CBSI3b M METaUIMYECKas KPUCTALIMYECKas pPEIIETKa.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€ToK. EnnHas npuposa XMMHUUECKHUX CBSI3EH.

Crenenp okucineHus. CpaBHEHUE CTENIEHU OKUCIIEHMsS U BaJleHTHOCTHU. [IpaBuia pacuéra
CTETICHEH OKMCIIEHUS 10 (opMysIaM XUMHYECKUX COCIMHEHUH.

OKHCINTENFHO-BOCCTAHOBUTEIbHBIE peakiuu. OnpeneneHue CTeneHeld OKUCICHUS IS
DIIEMEHTOB, O0Opa3yIoNIMX BEIIeCTBA pa3HBIX KiIaccoB. Peaknuu WOHHOTO oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBUTENb, OKHCICHUE U
BoccTaHoBJeHHE. COCTaBlIieHUE YpPaBHCHUU OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEaKIIHA
METO/IOM 3JIEKTPOHHOTO OajaHca.

9 KJIACC
IHoBTOpEeHue u 0000mIeHNe cBeleHui 10 Kypcy 8 kiacca (5 yacos)

bunapusie  coemunenus.  Okcuapl  cosjeoOpasylolue W HEcoJieoOpa3yroliue.
['unpokcunpl: ocHOBaHUS, aM(pOTEpHbIE TUIPOKCUIBI, KHUCIOPOACOACpKAIINE KHUCIOTHI.
Cpennue, KUcIble, OCHOBHBIC U KOMIUIEKCHBIE COJIH.

O06o01IeHne cBeleHui 0 XUMHYECKHX peakiusax. Kmaccudukanus XUMHUECKUX peakIuit
[0 Ppa3IWYHBIM MpPHU3HAKaM: COCTaBY W YHCIY pEarupyrolux M 00pa3yroIIMXCs BEIIECTB,
TermoBoMy 3D PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKUCIICHHS DJIEMEHTOB, 00pa3yIOIMnX
pearupyroiue BEellecTBa, arperaTHOMYy COCTOSIHUIO PEarupyrolluX BeIIEeCTB, MCHOJIb30BAHUIO
KaTajau3aTopa.

IlonsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. DakTopbl, BIMAIOIIKAE HAa CKOPOCTh
XUMUYECKUX PEAKLIUU: MPUPOJA PEArMpyrIIMX BEIIECTB, UX KOHIEHTpPALHMs, TEMIIeparypa,
IUIONIAIb CONPUKOCHOBEHMS, Hanuune Katanusaropa. Karamms.



XuMHUYeCKHe PeaKlMi B PAacTBOPax 1eKTpoauToB (10 yacos)

[TonsiTe 00 SIEKTPOIUTUYECKON AHCCOIUAIMH. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
MexaHu3M JHMCCOIMAIMN  DJIEKTPOJIUTOB C pPa3jM4HbBIM  XapakTepoM cBs3u. (CremneHpb
AIIEKTPOIUTUIECKOH qucconranui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE IIOJIOKEHHSI TEOPUU 3JIEKTPOJIUTHYECKOM nucconmanuu. Kiaccudukarus
MOHOB M UX cBoicTBa. KHCIIOTHI, OCHOBaHUS W CONMM KakK 3JEKTPONUTHL. VX kimaccupukamus u
JUCCOLMALU.

OOmue XMMHUYECKME CBOMCTBA  KHUCJIOT: H3MEHEHHE OKpPacKd MHIUKATOpOB,
B3aUMOJCUCTBUE C METaUIAMM, OKCHUAAMM M THAPOKCHIAMU METaUIOB M COJSIMHU.
MosekynsipHble ¥ HOHHBIE (TIOJIHBIE U COKpAILEHHBIE) YPaBHEHHsI peakyii. XUMHUUECKUI CMbICIT
COKpAIlICHHBIX YPAaBHCHUM. YCIIOBHs NPOTEKAHMS PEAKLUN MEXAY JJIEKTPOJIUTAMHU 10 KOHIA.
P akTUBHOCTH METAJLIOB.

OOmuMe XUMHYECKHE CBOMCTBA IINCIOYCH: B3aUMOJICHCTBUE C KHCJIOTaMH, OKCHIAMH
HeMeTauioB, cosiMu. OOmue XUMHUYECKHE CBOWMCTBA  HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMOJICHCTBUE C KUCIOTAMH, Pa3JIOKEHUE TIPH HarpeBaHHUU.

OO0mme XWMHUYECKHE CBOMCTBA CpPEIHUX COJIEH: B3aUMOJACHCTBHE C KHUCJIOTAMH,
[IeI09aMHu, COJISIMH 1 MeTaJutaMi. B3anMoneicTBre KUCIIBIX COJIEH CO IIeI0YaMH.

I'uaposn3 kak OOMEHHOE B3aMMOJCHUCTBHE COJICH ¢ BOJOW. ['MApPOIU3 COMM CHIBHOTO
OCHOBaHMSA M ciabo0i KHUCHOTHL. [HIpomus comu c1aboro OCHOBAaHUS M CHIJIBHOW KHCIIOTBI
Bonoponusriit mokazarens (pH).

CBoiicTBa KUCIIOT, OCHOBAHUM, OKCUAOB U COJIEH B CBETE TECOPHU DIIEKTPOIUTUYECKOM
JIVICCOIIMALINY M TIPECTABICHUN 00 OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.

IIpakTuyeckue paéoTsl
1. Pemienne skciepuMEHTANIBHBIX 3371a4 110 TeME «DIEKTPOTUTHUYECKAS TUCCOIUAIINS.
Hemeranbl 1 nx coequHenns (25 yacoB)

CtpoeHue aToMOB HEMETAUIOB M WX TOJIOKEHHE B TMEPUOIUYECKON cucteme. Psin
ANEKTPOOTpHULATENbHOCTU. KpHucTanmnyeckue pemeTku HEMETalIOB — MPOCTBIX BEIECTB.
®usnyeckue  cBoiicTBa HeMeTayuioB. OOmmpe  XMMUYECKHE CBOMCTBA  HEMETAJIOB:
OKHCIINTENHEHBIE 1 BOCCTAHOBUTEIILHEIE.

raJ'IOl"eHBI, CTPOCHUC HUX aTOMOB U MOJICKYIL. dusznueckue U XHUMHYECKHE CBOMCTBA
TaJIOIrCHOB. 3aKOHOM€pHOCTI/I HN3MCHCHHS CBOMCTB T'aJJOTCHOB B 3aBUCHMOCTH OT HX ITOJIOKCHUS
B HCpHOI[PI‘-ICCKOﬁ cuctremMe. HaxoxxaeHue TrallorT€HOB B npupoa€ "W HUX TMOJIYYCHHUC.
buonoruueckoe 3HaueHue u MNPHUMCHCHUC I'aJIOT'CHOB.

lNasioreHOBOJIOPOJIBI M COOTBETCTBYIOIIME UM KHUCIOTHI: IUIABUKOBAas, COJIAHAS,
OpoMoBoOAOpOIHAs, MoaoBOJopoAHas. ["amoreHuanl. KadecTBeHHbIE peakIMM Ha TaJOTCHHI-
noHbl. [IpuMeHeHne coeAMHEHNH TallOT€HOB.

OO6mas xapakrepuctuka siemeHToB VIA-rpynmel. Cepa B mpupoje u e€ MoiydyeHue.
AmnotponHbele MoaudUKalMK cepbl W UX CBONCTBAa. XHMMHMYECKHE CBOICTBa cephl U €€
IIPUMEHEHUE.

CepoBo10pOJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUE U XUMUYECKHUE CBOMCTBA, MOIyYeHUE U
3HayeHue. CepoBogopoanas kuciota. Cynbpuasl 1 ux 3HaueHue. JIroMuHODOpHI.
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Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KauecTBeHHast peakius Ha Cylb(uT-
HOH.

Oxkcun cepri( V), cepHas kuciora, cyabdarsl. Kpucramioruaparsl.

CepHasi KUCIIOTa KaK CHIIbHBIN 3JIeKTpoiauT. CBOWCTBA pa30aBICHHONW CEPHOW KHUCIIOTHI
KaK THUIMHWYHOW KHCJIOTHI: B3aUMOJCHCTBHE C METaUIaMH, OCHOBHBIMH U aM()OTEPHBIMHU
OKCHJIaMH, OCHOBaHHUSIMH ¥ aM(pOTECPHBIMH THIPOKCHIaMH, cojisiMu. KauecTBeHHas! peakius Ha
Cynb(haT-uoH.

OOmast XapakTEepHCTHKA JJIEeMEHTOB VA-rpynmbl. A30T, CTPOCHHE €ro aroMa
1 MoJieKyJibl. Du3nyueckne U XUMUUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro
Ouosioruueckas poib.

AMMHaK, CTpoeHHE MOJIEKYJIBI U (PU3nYecKre CBOMCcTBa. AMMUAYHas BOJIA, HAIIATBIPHBIN
CIMPT, TMApaT amMMmHaka. JIOHOPHO-aKUENTOPHBIH MEXaHU3M OOpa30BaHMs CBA3M B KAaTHOHE
amMMoHUs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiau aMMOHMST M UX IPUMEHEHHE.
KauecTBeHHas peakuus Ha KATHOH aMMOHUS.

OKCI/I,I[LI a30Ta. Heconeo6pa3y10u1ne M KHCJIOTHBIC. A30THCTast KHCJIOTa H HUTPHUTHIL.
A3zoTHas KHCJIOTA, eé INOJIy4YCHHUEC U CBOICTBA. HI/ITpaTbI.

®ocdop, crpoerne atoma u amtorporus. Dochuner. Pochun. Oxcun pochopa(V) u
docdopnas (opropocdopnas) kucinora. Pocharsl.

OOmiast xapakTepuCTHKa 3JeMEeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTpPOCHHUS aTOMOB,
MPOCTHIX BEIIECTB U COCIMHEHUN B 3aBHCHUMOCTH OT IOJIOKEHUS AJIEMEHTOB B MEPUOJAUYECKOM
cucteme. Yriepoa. AimorpornHble Moaudukanmu: anmMas, rpadgur. AMopdHBINA yriepoma: caxa,
AKTUBUPOBAHHBIA Yroib. AncopOuus. XuMudeckue cBOMCTBa yriepoaa. Kokcoxumuueckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcun yrinepona(Il): ctpoenue mosekynsl, moayuenue u cBovictBa. Oxcup yriepoaa(IV):
CTpPOEHHE MOJIEKYIbI, MOJYYeHHEe U CBOMCTBA. YTonbHas KucioTa. Coiu YroiabHOW KHCIOTHI:
KapOOHAThI U TUIPOKapOOHaThl. TexHudeckas v MuiieBas coja.

OpraHqucxaﬂ XHUMU. yl"J'IeBOJIOPOI[LI.

MertaH, 3TaH W IponaH Kak MpeJefbHble (HACBHIILIEHHBIE) YIJIEBOJAOPOIbl. DTHIEH U
aleTHJIEH Kak HemnpeaesbHble (HEHAChIUIEHHbIE) YriaeBoaopoAbl. CTpyKTypHBIE (HOPMYIIbI
BelecTB. ['opeHne yrieBonopo1oB. Peakiiun neruapupoBaHyst MpeaesIbHbIX YTI€BOAOPOIOB.

CHI/IpTBI. OTHUIIOBBIN CIIUPT, €ro MOJYy4YCHUC, TPUMCHCHUC U (I)I/I3I/IOJ'IOFI/I"ICCKO€ JIEHCTBHE.
TpéX&TOMHHfI CIIUPT TJIIULCPHUH. YKCYCHaSI KHCJIOTA KaK IIPEACTABUTCIIb Kap60HOBI>IX KHUCJIOT.

Kpemuuii: ctpoenne atoma M HaxoxaeHue B mnpupone. Cunmmuuasl U cuiaH. CBOWCTBa
kpemHus. Oxcua kpemuusi(IV). KpemuueBast kuciora u e€ coiu.

[IpousBoncTBo crekna u 1emeHTa. [Ipoaykuusi CHUIMKATHOW IMPOMBIIIJIEHHOCTH:
ONITUYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. Ontuueckoe BOIOKHO.

Hemeramnsl B mpupospe. dpakiyoHHas NEperoHKa S>KUAKOTO BO3AyXa Kak CIOco0
NOJY4YeHUs: KHUCIOpoAa, a3zora u aproHa. Ilomyuenue Qocdopa, KpemHHs, XJIopa, HOAA.
DIIEKTPOJIN3 PaCTBOPOB.
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Ilonyyenue CEpHOM KHCIOTBI: CBIPE, XMMHU3M, TEXHOJIOTMYECKas CXEMa, METOJ
KHUIIALIETO CJ0s1, IPUHIMIIBI TENJI000MeHa, TPOTUBOTOKA U IUpKysauu. Oneym. IIpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAS CXEMA.

IIpakTuyeckune padoTsl
2. VI3yyeHne CBONCTB COJITHOM KHCIIOTHI.
3. 3yueHune CBOMCTB CEpHON KUCIIOTHI.
4. ITonyyeHre aMMHaKa U U3y4€HUE €ro CBOMCTB.
5. lomyuenue yrinekucnoro raza. Kauecrsennas peaxiusi Ha KapOOHAT-HOHBI.
Meta/iibl 1 X coequHeHus (16 yacon)

[TonoxxeHue MeTaIOB B NEPUOAMYECKOM CHUCTeME XHUMHUYeckux anementoB [JI. U.
MenneneeBa, CTpOCHHME aTOMOB H KPUCTAUIOB METAUIOB. MeTajinyeckass CBA3b W
MeTaJUIMYecKas KpHCTaIndyeckas pemérka. Du3nueckue CBOHWCTBA METAJLIOB: DJJIEKTPO- H
TEIJIONPOBOHOCTD, OTPAKAIOIIAS CIIOCOOHOCTD, IJIACTUYHOCTh. UEPHBIE U IIBETHBIC METAJLIIBI.

MerTtaiabl Kak BOCCTAaHOBUTENIN. DJIEKTPOXUMUYECKUI psifi HanpsbkeHuil. B3aumopeiicTBue
METaJUIOB ¢ HEMETAJUIAMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJIFOMUHOTEPMUSL.

O6ma51 XApaKTECPpUCTHKA JJICMCHTOB |A-pr1'[l'ILI. OKCI/I,I[LI U THUAPOKCHUIABLI IMICJIOYHBIX
MCTAJIJIOB, UX IMOJIYYCHHC, CBOﬁCTBa, IMPUMCHCHUC. Baxueimue conu MICJIOYHBIX MCTAJIIIOB, UX
3HAYCHHUC B IIPUPOAC U KM3HU YCIIOBCKA.

O6mass  xapakrepuctuka  3i1eMeHToB  |lA-rpynmbl.  Oxcuabl ¥ TUIPOKCHUIIBI
I1€JI0YHO3EMENIbHBIX METAJUIOB, WX MOJYy4YE€HHE, CBOWCTBA W NpUMEHeHue. Baxueiue conu
IIEJIOYHO3EMENbHBIX METAJNIOB, WX 3HAUYE€HHWE B MPUPOJEC U KU3HU uenoBeka. KapOoHaTsl U
TUAPOKAapOOHATHI KaJIbIIMSL.

BpeMeHHaﬂ U MOCTOSIHHAS KECTKOCTH BOJBI. CnocoObl YCTpaHCHUA BpeMeHHOﬁ JKECTKOCTH.
CnocoObl YCTpaHCHUA MOCTOSIHHOM KECTKOCTH.

CoenuHeHus aglOMHUHHS B TMPUPOJE. XUMHUYECKHE CBOWCTBa amtoMuHHS. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(QOTEpHBIX coelUHEHUH. BakHel e conu amoMUHUs
(xnopun, cyabdar).

OcobeHHOCTH cTpoeHMs aToma kene3a. JKemezo B mpupojne. Baxueimue pyabl xkenesa.
[Tonryuenue uyryna u cranu. Oxcuasl u ruapokcuasl sxenesa(ll) u (II). Conu xeneza(Il) u (IID).
OOGHapykeHre KaTHOHOB KeJjle3a B pacTBOpe. 3HAUCHUE COCIMHEHHI JKeTe3a.

Koppo3us razoBast (Xumuueckas) U 3JEKTPOXMMHUUYECKas. 3allUTa METaJIOB OT KOPPO3HUU.
Meramer B npupozae. I[lonarne o werammyprun. UY€pHas u  LBETHas METaJUTyprusl.
[upomeraimyprusi,  THUAPOMETALIYPrUs,  DJJIEKTPOMETAIyprus.  JIOMEHHBIH  Ipolecc.
[TepepaboTka uyryHa B cTajb. DJIEKTPOJIN3 PACIIIABOB.

IIpakTyeckue padoThI
6. JKEcTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

7. Pemrenune OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME «MeTambsn.
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Xumus 4 OKpy:Kaomas cpeaa (2gaca)

Crpoenue 3emuu: A1po, MaHTHs, 3€MHas Kopa, JuTocdepa, ruapocdepa, armocdepa.
Xumnueckuit cocraB 3emuin. ['opHbie mopoasl. Munepansl. Pyabl. OcaouHbie TOPHBIE TOPOIBI.
[Tone3nsie UCKOMMaeMeIE.

VICTOYHUKHA XMMHYECKOTO 3arps3HEHUS OKpYyXKaroleh cpesbl. ['7100aabHbIe IKOJIOTHUSCKHE
npoOJIeMbl  YeJIOBEYECTBA: HAPYIICHHE OHOTCOXMMHYECKHX KPYTOBOPOTOB XHUMHYECKHX
3JICMEHTOB, MOTEIUICHUE KIIMMaTa, KUCIOTHBIC A0XIU U JAp. O30HOBBIC ABIPBI. MexXTyHapOIHOE
COTPYIHUYECTBO B OO0JACTH OXPAHBI OKPYXKAIOIICH CpeAbl OT XHUMHYECKOTO 3arps3HCHUS.
«3enénast XuMus».

O000menne 3HAaHUH 10 XMMHH KypPCa OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY roCy1apCcTBEHHOMY 3K3aMeHY (7 4acoB)

CTpOCHI/IC aToMa B COOTBCTCTBHHU C IMOJTOKCHHUEM XUMHYCCKOI'O 3JICMCHTA B HCpHOIIHHGCKOﬁ
CHUCTCMC. CTpoeHI/IC BCHICCTBA: XUMHNYCCKaAsA CBA3b U KPUCTAJIMYCCKAA peméTKa. 3aBHCUMOCTh
CBOICTB 06pa30BaHme 9JICMCHTAMM IPOCTHIX BCHICCTB (MeTaJIJIOB, HEMCTAJIJIOB, 6JIaFOpOIIHI>IX
I‘aSOB) OT ITIOJIOKCHHA OJJICMCHTOB B HepI/IO,I[I/I‘ICCKOﬁ cucteme. Tunomorus HCOPIraHUYCCKUX
BCIIECTB, Pa3ACJIICHUC X HA KJIACChI U I'PYIIIbL. Hpe,Z[CTaBI/ITCJII/I.

IIpu3Haky M ycioBUs NPOTEKAHUSI XUMHUYECKUX peaknuil. TUIIOIOrus XuMHUYECKUX peakLun
1o pa3IMYHbIM [IPU3HAKAM. Peaknuu UOHHOI'O oOMeHa. OxucnurensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIC XUMHUECKUE CBOMCTBA
COJIe00pa3yIOIIUX OKCHIOB, THIPOKCUIOB (OCHOBAaHUH, KHCIOPOACOACPKAIINX KHCIIOT 1
aM(pOTEPHBIX THIPOKCHJIOB), COJICH.
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TemaTn4eckoe nJaHupoBanme (8 kiacc)

Ne TeMbI

HaszBanwue pasnena, rnas

KomnmuectBo yacoB

Bcero

N3 Hux (Hhopmbl KOHTPOIIS)

KOHTPOJIbHBIX

pabor pabor

MPaKTUYECKUX

HauasnnHble moHATUS U
3aKOHEI XUMHUU

20

1 3

Baxxneiinie
MIPEJCTaBUTEIHN

HCOPTaHNYCCKUX BCIICCTB.

KomnuecTBeHHBIE
OTHOLICHUA B XUMHUHU

18

OCHOBHBIE KJIaCChI
HCOPTaHNYCCKUX BCIICCTB

10

[Tepuoanueckuii 3aK0H U
MepuoInYecKasi CHcTeMa
XUMHUYECKHUX 3JIEMEHTOB
J.N. Menneneesa.
Crpoenue aToma

18

XuMH4YEcKas CBA3L.
OKHUCHIUTEIBHO-
BOCCTAHOBHTEILHBIE
peaKmuu

12

HToroBbiii KOHTPOJIb 32
roJ

HUTOro

70
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TemaTnueckoe nmiiannposanue (9 kiaacce)

Ne ypokos HasBanue paznena, rinas KosmmuecTBo yacos
Bcero N3 Hux (hopmbl KOHTPOJIS)
KOHTPOJIBHBIX MPAKTUIECKUX
pabor pabor
[ToBTOpenue u 06o0IIEHNE 5
CBEIIEHUH 110 Kypcy 8
Kiacca. XMMUYECKHE PEeaKIn
1 XUMHYECKHE PEaKIUU B 10 1
pacTBopax
2 Hemeranmnsl u ux 25 1
COCITMHEHUS
3 MeTajuisl ¥ UX COSIUHEHUS 16 1
4 XUMHSI 1 OKpY Karomast 2
cpena
5 O0600meHne 3HaHMH 11O 7 1
XMMHH 32 KypC OCHOBHOM
wkoJibl. [Toaroroska k
OcHoBHOMY
rOCy/IapCTBEHHOMY
sk3ameny (OI'D)
6 W ToroBelii KOHTPOJIb 32 TOJT 2 1
| PesepBroe Bpemst — | uac
Hroro 68 5 |
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