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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA

JInyHOCTHBIE pe3y/IbTaThbl 0CBOEHUSI y4eOHOI0 mpemMera:
BOCIIUTAaHNE POCCHHCKON IPaskAaHCKON MICHTUYHOCTH: aTPUOTU3Ma, YBaKeHHsI K OTeuecTBy,
IPOIIUIOE M HACTOSIIEE MHOIOHALMOHAIBLHOIO Hapoja Poccuu; oco3HaHue cBOel ITHUYECKOH
NPUHAUISKHOCTH, 3HaHHE HCTOPUH, S3bIKA, KYJIBTYpPhl CBOETO Hapoja, CBOETrO Kpasi, OCHOB
KyJbTYpHOTO Hacieausi HapoaoB Poccum u 4yenoBedecTBa; YCBOCHHE T'yMaHUCTHYECKHX,
JIEMOKPAaTHYECKUX W TPAJUIMOHHBIX LEHHOCTEH MHOTOHAMOHAIBHOTO POCCHICKOTO
oOuiecTBa; BOCIIMTAaHUE YyBCTBA OTBETCTBEHHOCTHU U J10ra nepes PoauHol;
dopMupoBaHHE OTBETCTBEHHOTO OTHOMICHHS K YYEHHMIO, TOTOBHOCTH M CIOCOOHOCTH
00y4JaromMXcs K CaMOpPa3BUTHIO U caMOOOPa30BAHUIO HA OCHOBE MOTHBALIMU K OOYUCHHIO U
IIO3HAHMIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHUIO JAIbHEHIeH WHIMBUIAYAIBHON TPaeKTOPHU
oOpa3oBanusi Ha 0a3e OpPHUEHTHPOBKM B Mupe mnpodeccwii U MpodhecCHOHATBHBIX
HPEANOYTEHUH, ¢ Y4ETOM YCTOWYMBBIX IO3HABATENBHBIX HHTEPECOB, a TaK)Xe HAa OCHOBE
q)OpMHpOBaHI/Iﬂ YBAXKHUTCJIBbHOI'O OTHOIICHUA K TPYAY, Pa3BUTUA OIIbITa y4aCTHUA B COOHMAJIBHO
3HAYUMOM TPYIIE;
dopMupoBaHHEe IETOCTHOTO MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH W OOIIECTBEHHON NPAKTHKH, YYHUTHIBAIOIIETO COIMAJbHOE, KYJIbTYPHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3ue COBPEMEHHOT0 MHPA;
(dopMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKEIATEIFHOIO OTHOILIECHUS K APYrOMY
YeJ0BEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYIbTYpPE, S3BIKY, BEpe, IPAKIAHCKOW MO3UINH, K
UCTOPHH, KYJIbTYpE, PEIUTUH, TPAIULUAM,I3bIKaM, IIEHHOCTSIM HaponaoB Poccum u HaponoB
MHpa; 'OTOBHOCTU H CHOCOOHOCTH BECTHU auainor ¢ ApYyruMud JOAbMH W JOCTUraTbh B HEM
B3aUMOTIOHHMAHHS;
OCBOEHHUE COLMAIbHBIX HOpPM, IpaBWJI NOBEAEHUS, poyied U (OpM COLMAIBHOW >KU3HH B
rpynnax M cooOIIecTBax, BKIIOYas B3POCIBIE M COLMAIBHBIE COOOLIECTBA; ydyacTHUE B
IIKOJbHOM CaMOYIIPAaBJIICHUU U O6HI€CTB€HHOI>1 JKU3HU B IpcAciiax BO3pAaCTHBIX KOMHGTGHIII/Iﬁ C
y4€TOM pEerMoHaNbHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U IKOHOMUYECKHX 0COOEHHOCTEH;
Pa3sBUTUC MOPAJIBbHOIO CO3HAHUA W KOMIICTCHTHOCTH B PCHICHUNW MOPAJIbHBIX HpO6J’I€M Ha
OCHOBE JIMYHOCTHOT'O BBIOOpa, (OPMHPOBAHHWE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
INOBEACHHUS, OCO3HAHHOI'O U OTBETCTBCHHOI'O OTHOILICHUA K COOCTBEHHBLIM IIOCTYIIKaM;
(dopMHpOBaHHE KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOIIEHMU M COTPYAHHUYECTBE CO
CBEpCTHHKAMHM, JETbMH CTapuIero W MIAJIIEr0 BO3pacTa, B3POCIBIMH B IpoOIEcce
o0pa3oBaTeNbHON, OOIIECTBEHHO TOJE3HOM, Y4eOHO-MCCIIe0BaTEeNbCKOW, TBOPYECKOH WU
APYyrux BUJAOB ACATCIIBHOCTHU,
(dopMHpOBaHHE LIEHHOCTH 3/I0pOBOrO M Oe3omacHOro oOpas3a KHM3HHM; YCBOCHHME IpaBUII
HHIUBHUAYAJIBHOI'O W KOJUICKTHBHOT'O 0e30IacHoro IIOBECJACHUS B LIpG?:BI)I‘-IEH\/JIHI)IX CUTyaluix,
YTPOXKAIOLIUX KU3HU U 30POBBIO JIIOJIEH, PaBUII ITOBEICHHs HAa TPAHCIIOPTE U Ha JI0pOrax;
(dbopMUpPOBaHKE OCHOB 3KOJIOTMYECKON KYJIbTYPhl COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO0  MBIIUICHUS, pPa3BUTHE  OMNBITA  HKOJOTMYECKH  OPHEHTHUPOBAHHOM
pe(l)HeKCI/IBHO‘OHCHO'-IHOI\/’I n HpaKTI/ILIeCKOﬁ JACATCIIBHOCTH B ) XU3HCHHBIX CUTYallUAX;

10) OCO3HAaHUEC 3HAUYCHHUA CCMbH B XHU3HHU YCIOBCKa H O6IJ_ICCTBa, MMPUHATHUC LNCHHOCTU ceMeMHOM

KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K YWICHAM CBOCH CEMbH;

11) Pa3BUTHE S3CTCTUYCCKOI'0 CO3HAHUA YCPC3 OCBOCHHUC XYHOXKCCTBCHHOI'O HACJICAUA HApPOIAOB

1)

Poccun n Mupa, TBOpUECKOH ACATENBHOCTH 3CTETUIECKOTO XapaKTepa.

MertanpeamMeTHble pe3yJbTaThl 0CBOEHUS] Y4eOHOI'0 NpeaMeTa:
YMEHHUE CaMOCTOATENbHO OMPEAETATh LN CBOEro 00ydeHus, CTaBUTh U (POPMYITUPOBATh IS
ceOst HOBBIE 3aJ]aui B y4€0e U MO3HaBATEIbHON EATEIbHOCTH, pa3BUBaTh MOTUBBI M MHTEPECHI
CBOEH NM03HABATEIBHON JESTEIBHOCTH;



2) yMEHHE CaMOCTOSTENIbHO IUIAHMPOBaTh IyTH JIOCTH)KEHHSA LENeH, B TOM  4HCIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambosee 3PPeKTUBHBIC CITOCOOBI pelieHUs YIeOHbIX
Y TIO3HABaTEbHBIX 3a7ay;

3) yMeHHe COOTHOCUTH CBOM JCUCTBUS C INIAHUPYEMbBIMHU PE3YJIbTaTaAMH, OCYIIECTBIATH KOHTPOIIb
CBOEH N1€ATEIBHOCTU B IMPOLIECCE JOCTUKEHUS PE3yibTaTa, ONPEEsATh ClIOCOObl AEHCTBUN B
paMKax MpeUIoKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTUpOBaTb CBOM [JEHCTBUSA B
COOTBETCTBUU C U3MEHSIOILECHCS CUTYyallUEH;

4) yMeHHe OLICHHBATh IPABHIBHOCTD BBINOIHEHHS YU4eOHOH 3a/1a4ui, COOCTBEHHbBIE BO3MOXKHOCTH
€€ pellIeHus;

5) BIaJcHUE OCHOBAMH CaMOKOHTPOJIS, CaMOOILICHKH, MPUHSATHS PEIICHUH M OCYIIECTBICHHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U TIO3HABATEILHOU NEATCIILHOCTH,

6) ymeHue oOmIpeieNsATh IOHSTHS, CO3lIaBaTh OOOOINCHWS, YCTAHABIUBATH AHAJIOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHHU s Kiaccuukanuy,
yCTAQHAaBJIMBaTh IPUYMHHO-CIEICTBEHHBIE CBSA3HM, CTPOMTH JIOTMUECKOE pPAacCyKICHHUE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) yMeHHE cO3/1aBaTh, IPUMEHSITh U IPEOOPa30BbIBATh 3HAKH M CHMBOJIbI, MOJICIIH U CXEMBI JUIS
pelieHrs yueOHBIX U I03HABATEIbHBIX 3a/1a4;

8) cMBbICIIOBOE UTCHHUE;

9) yMeHue OpraHu30BBIBATH YyUeOHOE COTPYAHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTEICM
U CBEpCTHMKaMM; pabOTaTh WHIMBUAYAJBHO M B TIpYIIe: HAXOAUTh OOILEe pelIeHuEe U
paspemarb KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHUS TMO3WIMA W y4éra HMHTEPECOB;
(bopMynupoBaTh, ApryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

10) yMeHHE OCO3HAHHO KCIIOJB30BaTh pEUEBBIC CPEICTBA B COOTBETCTBHM C  3ajaveid
KOMMYHHKAIMM Il BBIPAKEHHsI CBOMX UYYBCTB, MbICIIEH M MOTpeOHOCTEH; MIaHUPOBAHUS U
peryJisiliA CBOEH JEATEIBHOCTH; BIAJICHUE YCTHOW M NMMCbMEHHOM PEe4bl0, MOHOJOTHYECKOU
KOHTEKCTHOU PeUblo;

11) popMupoBaHue M pPa3BUTHE KOMIICTEHTHOCTH B OOJACTH HCIIOJIb30BaHHUS HH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (nanee MKT— komnerenum);

12) popMupoBaHue ¥ pPa3BUTHE OSKOJOTHYSCKOTO MBIILICHUS, YMEHHE MPUMEHATh €ro B
MO3HABATENIbHOM, KOMMYHHKAaTHBHOM, COIMAJbHOM TNPAaKTUKE U  MNPO(ecCHOHATBHOM
OpHUEHTAIINH.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS Y4eOHOIr0 MpeaMera:

1) dopmupoBaHre EpBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHUH O BELECTBaX,
UX TpEeBpallleHUusIX M MPaKTUYECKOM IPUMEHEHUHU; OBJIAJICHUE TOHATUHHBIM amnmnapaTtoM u
CUMBOJINYECKUM SI3BIKOM XHMUU;

2) oOco3HaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHYECKOW HAyKM Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XUMUYECKUX IPEBPAIECHUN HEOPraHWYECKMX M OPraHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHUH JKMBON U HEXXUBOW MPHUPO/BI; YIIIyOJIeHHEe MpeACcTaBIeHUN
0 MaTepuaJIbHOM E€IMHCTBE MUPA;

3) oBnajeHWE OCHOBAMH XWMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3WPOBATh W
O00BEKTHBHO OLIEHMBATh XKM3HEHHBIE CUTYallUM, CBSI3aHHBIE C XMMHEH, HaBbIKAMH O€3011acHOTO
oOpallleHus ¢ BELECTBAMH, UCIOJIb3YEMbIMU B MOBCEAHEBHOM JKU3HHU;, YMEHUEM aHAIU3UPOBATh U
IUIAHUPOBATh JKOJIOTUYECKH Oe30macHoe IMOBeJeHHE B IENIAX COXPAHEHUS 3/0pOBbS H
OKpYKarloIleu cpeibl;

4) ¢dopMupoBaHHe YMEHMH YCTAHABIMBAaTh CBSI3M MEXKJYy peabHO HaOII0JaeMbIMU
XUMHUYECKUMH SIBICHUSMHU U MPOLECCAMU, MMPOUCXOAIIMMI B MUKPOMUPE, OOBSICHATh TPUUUHBI
MHOTr000pa3usi BEIIeCTB, 3aBUCMOCTh X CBOICTB OT COCTaBa U CTPOEHHS, a TAKXKe 3aBUCHMOCTb
MPUMEHEHHUS BELIECTB OT UX CBOMCTB;

5) mpuoOpeTeHHe OIbITa HWCHOJb30BAHUS PA3IUYHBIX METOJOB H3YYEHHUS BEIIECTB:
HaOJI0ACHNUS 32 MX IPEBPALICHUAMHU IPU IPOBEIECHUH HECI0KHBIX XUMUYECKUX SKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHUS U IPUOOPOB;

4



6) QopmupoBaHue NpPEACTABICHUNH O 3HAYCHUM XUMHYECKOM HAyKd B pPELICHUU
COBPEMEHHBIX JKOJIOTHYECKHX MPOOJeM, B TOM YHCIEC B MPEJAOTBPALICHUH TEXHOTCHHBIX M
IKOJIOTHYECKUX KaTacTpod.

2. COAEP)KAHUE YYEBHOI'O IIPEJIMETA

8 KVIACC

BBenenue

XuMHS — HayKa O BeIlleCTBaX, UX CBOWCTBaX M IpeBpalleHusX. [loHATHE 0 XMMHUYECKOM
aJIeMEHTE M (popMax ero CymieCTBOBAHHS: CBOOOTHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX

[IpeBpamenus BemecTB. OTANYNE XUMUYCCKUX PEaKIMi OT (PU3HUYECKUX sBIICHUH. Poib
XUMHU B )KU3HH YEJIOBEKA.

Kparkue cBeneHuss M3 UCTOpUM BO3HUKHOBEHMS M pa3BuTua XxuMud. [lepumon amxumumn.
[Torsite o ¢unocopckom kamue. Xumus B XVI B. PasButne xwmmm Ha Pycu. Poib
OTEUYECTBEHHBIX YUEHBIX B CTAHOBIICHUU XMMHYECKON Hayku - paboTel M. B. JlomoHOocOBa, A. M.
byrneposa, /1. 1. Menneneesa.

XuMHU€ecKasi CHMBOJIMKA. 3HAKM XUMUYECKUX 3JIEMEHTOB U MPOUCXOXKICHHE UX HA3BAHMM.
Xumuaeckue popmynsl. MHIEKCH 1 K03 ummerTs. OTHOCUTENBHBIC aTOMHASI U MOJICKYJISIpHASI
Macchl. Pacuet MaccoBoOi A0JIM XUMUYECKOTO 3JIeMEHTa o (popmyrie BellecTsa.

Ilepuonnueckas cucrema xumuueckux snemeHToB . M. MenpeneeBa, ee CTpykrypa:
Mayble U OOJBIIME MEPUOAbl, TPYNIBl U MOATrPYMMbl (rnaBHas U mobouHas). Ilepuoanueckas
cucTeMa KaK CIIpaBOYHOE MOCOOHME IS MOTYyUYEHUSI CBEICHUN O XUMUYECKUX IJIEMEHTAX.

PacuerHsble 3agaun

HaxoxneHne OTHOCUTENBHOM MOJEKYJISIPHOM MaccChl BEIIECTBA IO €ro XUMHYECKOMN
dbopmyne. Beruncienre MacCoBON AOIM XUMUYECKOTO JIEMEHTA B BEIIECTBE IO ero hopmye.

IIpakTnueckas padora Ne 1

[IpaBuna TexHUKH Oe30mMacHOCTH TMpu paboTe B XuMHU4YecKoM kabunere. [Ipuemsl
oOparieHus ¢ 1abopaToOpHBIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMU IPUOOpaMHU.

ATOMBI XUMHUYECKHX 3JIEMEHTOB

AToMBI Kak ¢opma CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEICHHUS O
CTPOCHMH aTOMOB. JloKa3zaTenbcTBa CIOXKHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopna.
[InanerapHas monens cTpoeHuss aromMa. CocTaB aTOMHBIX fAJ€p: NPOTOHBI U HEUTPOHBI.
OTtHocuTenbHasE aTOMHasi Macca. B3auMOCBSA3b MOHATUHN «IIPOTOHY», «HEUTPOH», «OTHOCUTEIbHAS
aToMHas Macca». MI3MeHeHne 4ucia MPOTOHOB B SiApe aToMa — 00pa30BaHUE HOBBIX XMMHUECKUX
AJIEMEHTOB.

N3meHeHne uncia HEUTPOHOB B sipe aroma — oOpa3oBaHHe HU30TOMOB. COBpEeMEHHOE
oTpe/ieJIeHuEe TOHATHSI «XUMHYECKH IeMeHT». M30Tombl Kak pa3HOBHIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTponbl. CTpoeHUE IIEKTPOHHBIX 000J0YCK aTOMOB XMMHUYECKHUX 31eMeHTOB Nel-20
nepuoguueckoir cucremsl . WM. MenneneeBa. llonsTHe O 3aBEepIIEHHOM W HE3aBEPLIEHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuoanueckas cucreMa XumMuueckux 3yemMenToB J[. . MeHnneneeBa u CTpoeHHE aTOMOB:
(GU3UYECKU CMBICIT TTOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMepa TPYIIIbI, HOMepa epuo/a.

N3meHeHne ymucia 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO
JeMeHTa — O00pa30oBaHUE TMOJIOKHUTEIBHBIX M OTPUIIATENIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMu METAJVIOB U HEMETAJUIOB. [IpUuMHBI M3MEHEHUS METAUNIMYECKUX U HEMETAJTMYECKUX
CBOICTB B mepuonax u rpynnax. OOpa3oBaHue OMHapHBIX coenuHeHui. [loHsTHe 00 HMOHHOU
cBsi3u. CxeMbl 00pa30BaHusi MOHHOU CBSI3H.

B3anMopeiicTBue aTOMOB XWUMHYECKHX DJIEMEHTOB-HEMETAJZIOB MEXKIy Cco0oOM —
o0Opa3oBaHME JIBYXaTOMHBIX MOJEKYJ MPOCTHIX BemlecTB. KoBalleHTHAsT HEMOISIpHAs XUMHYECKast
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CBSI3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.

B3auMoneiicTBie aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIZIOB MEXAYy CcoOol —
oOpa3oBaHue OHMHAPHBIX COECJUHEHHUH HEMETAJUIOB. OJIEKTPOOTPHULATENbHOCTh. lloHsATHE O
KOBAJICHTHOU IIOJIAPHOM CBSI3H.

B3aumMoneiicTBre aTOMOB XUMHUYECKUX JIEMEHTOB-METANIOB MEX 1y c000i — 0Opa3oBaHue
METAIIMYECKUX KpUCTAILIOB. [ToHsSITHE O METAaNINYECKOM CBSI3U.

JeMoHcTpanun. Mozaenu aToMOB XMMMYECKHX 3JeMeHTOB. Ilepuomuueckas cucrema
XuMHYeCcKuX 31eMeHToB J[. M. MeHnpaeneena.

IIpocThie BemecTBa

[Toso’keHNE METAUIOB M HEMETAJJIOB B IEPUOANUYECKON CHCTEME XMMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. Baxkneiinme npocTbie BEIIECTBA - METAIUIBI: JKeJe30, aJIOMUHUM, KAJIbIUH,
MarHui, HaTpuil, kanuii. Ooure puzndeckre CBOMCTBA METAIJIOB.

Baxwuelilmue mnpocTele BellecTBa — HEMeTalibl, 00Opa30BaHHbIE aTOMaMM KHCIOpOJa,
BOJIOpOJIA, a30Ta, cepbl, dochopa, yraepona. CrocoOHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB K
00pa30BaHUI0 HECKOJIBKUX IPOCTBIX BEIIECTB - aUIOTPONHUA. AJUIOTPOIIHBIE MOAM(PUKALUU
Kucinopoaa, pocdopa u onopa. Merauinueckue U HEMETATMUYECKUE CBOWCTBA MPOCTHIX BEIIESCTB.
OTHOCHTEIBHOCTD AEJIEHUS MPOCTHIX BEIECTB HA METAJIbI U HEMETAJIBIL.

[Tocrosinnas ABoranpo. KomumuectBo BemectBa. Monb. MonsipHas macca. MossipHbII
00beM Tra3000pa3HbIX BemlecTB. KpaTHble eAMHHIBI KOJIMYECTBA BELIECTBA — MUJUIUMOJIb MU
KUJIOMOJIb, MWJUIMMOJISIPHAsT W KWJOMOJISIPHAs MacCchl BELIECTBA, MWUIMMOJISIPHBIA U
KUJIOMOJISIPHBIA 00BEMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ wucnosnb30BaHMEM TMOHATUN «KOJMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOJISIpHBII 00BEM ra3zoBy, «IIOCTOSIHHAsE ABOTaJIpo».

PacyerHble 3a1a4n.

Beruucnenue MoJisipHOil Macchl BEILIECTB 110 XUMUUECKUM (HOpMYIaM.
Pacuertsl ¢ ncnonb30BaHUEM MOHSTUN «KOJUYECTBO BEIIECTBA», «MOJSPHAsI Maccay, «MOJSPHBII
00BEM I'a30B», «IIOCTOSTHHAsT ABOTaIpo.

JdemMoHcTpanuu. Hekoropble MeTalulbl U HEMETAJIbl KOJWYECTBOM BEUIECTBA | MOIb.
Mozens MossipHOro 00BbeMa ra3000pa3HbIX BEIIECTB.

CoeanHeHus XHMHUYECKHX YJICMEHTOB

Crenenp oxucinenus. OrnpeneneHUe CTENEHU OKUCIEHUSI 3JEMEHTOB 10 XMMHMYECKON
dopmyne coeaunenusi. CoctaBineHue (opMya OWHAPHBIX COETUHEHMH, OO crmocod ux
Ha3bIBaHUS. BUHapHbIE COENMHEHUs: OKCUABI, XJIOpHUAbl, cyinbdunbl u ap. CocTaBieHue HuX
dopmyn. [IpencraBureny OKCUAOB: BOJA, YIVIEKUCIBIN T'a3 M HerameHas u3BecTb. [IpencraBurenu
JIETY4UX BOAOPOJHBIX COCIUHEHUN: XJIOPOBOJIOPO M aMMHAK.

OcHoOBaHMsI, UX COCTaB M Ha3BaHMsi. PacTBopuMocTh oOcHOBaHMII B Boje. TaOnuua
PacTBOPUMOCTH THIPOKCHIIOB M coyied B Boje. lIpencraBurenu menodei: rUAPOKCHUIBI HATPUS,
Kanus U Kauplud. [loHsATHE O KadecTBEHHBIX peakuusx. MHaukaropbl. M3MeHeHue okpacku
WHJIUKAaTOPOB B LIETOYHOU Cperie.

Kucnotsl, ux cocraB u Ha3Bauus. Krnaccudpukamms kuciot. IlpencraButenu KHCHOT:
CepHasi, COJsiHasA U a30THas. MI3MeHeHne OKpacKu MHINKAaTOPOB B KMCIIOTHOM cpefe.

Conu Kak Npou3BOAHBIE KUCIOT M OCHOBaHMU. VX cocTtaB m Ha3BaHus. PacTBopuMOCTb
coneit B Bojie. [IpeacraButenu coseil: Xjaopua HaTpus, KapooHaT u pocdaT KanbIusl.

AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexmMonexkynsipHble B3aUMOJEHCTBUS. THMBI KPUCTANIMYECKUX PEIHIETOK: HOHHaf,
aTOMHas, MOJIEKYJSIpHas M METAJUIMYECKas. 3aBUCUMOCTb CBOMCTB BEUIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEIIETOK.

BemiectBa MONEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
JUISL BEILIECTB MOJIEKYJIIPHOTO CTPOEHUS.

YucTele BemecTBa U cMecH. lIpuMmepbl XKUAKHX, TBEPAbIX U Ta3000pa3HBIX CMeceil.
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CBoiicTBa 4YHCTBIX BellecTB M cMecer. Mx coctaB. MaccoBasg M oObeMHas TOIM KOMIIOHEHTA
cMmecu. PacdeTsl, cBI3aHHBIE C HCITOJIB30BAHUEM ITOHSTHS JOJIA.

PacueTHble 3agaun.

Pacuer MaccoBoi 1 00BEMHOI 107€H KOMIIOHEHTOB CMECH BEIIECTB.

Brruucnenue MaccoBoi 10y BEIIECTBA B PacTBOPE IO M3BECTHOM Macce pacTBOPEHHOTO
BEIIIECTBA U MACCE PACTBOPHUTEIIA.

Brerurcnenue Macchl pacTBOPSIEMOTO BEIIECTBA W PACTBOPUTENS, HEOOXOIUMBIX IS
MIPUTOTOBJICHUS OIPEEIEHHOW MacChl pacTBOpa C M3BECTHOW MAacCOBOHM J0JIE pacTBOPEHHOTO
BCIICCTBA.

JMemoncTpamuu. OOpa3ibl OKCHIOB, KHCJIOT, OCHOBAaHMW W coied. Mogjenu
KPUCTAJUIMYECKUX PEIIETOK XJIOpHUJa HaTpus, aiMasza, okcuna yriepoaa (IV). BspeiB cmecu
BOZIOpo/a ¢ BO3ayXxoM. CriocoOBI pa3iesieHus CMECeH, TUCTUIUISIINS BOJIBI.

JlaGopaTopHble onbIThl. 1. 3HAKOMCTBO ¢ OOpa3lamMu BEMISCTB PAa3HBIX KIIACCOB. 2.
Pa3nenenue cmecen.

IIpakTuyeckas padora Ne 2

OuucTka 3arps3HEHHON OBAPEHHON COJIH.

IIpakTnyeckas padora Ne 3

[IpuroToBieHre pacTBOpa BEMIECTBA U OINPEICTCHUE MACCOBOM JIOJIM €ro B pacTBOPE.

HN3MeHeHusI, MPOUCXOAsIIIUE C BeIECTBAMM

[ToHsTHE ABIEHUI KaK U3MEHEHH, TPOUCXOSIINX C BEIIECTBAMHU. SIBICHUS, CBA3AaHHBIE C
W3MEHEHUEM KPUCTAUIMYECKOTO CTPOCHHMS BEIIECTBA MPU MOCTOSHHOM €r0 COCTaBe, (PU3HUCCKUE
aBieHus. PU3NYECKHE SBJICHUS B XUMUU: JUCTUUISIUUSA, KPUCTAJUIA3ALMs, BBIIAPUBAHUE U
BO3TOHKA BEIECTB, IEHTPU(YTUPOBAHUE.

SIBiieHMs, CBSI3aHHBIE C H3MEHEHUEM COCTaBa BEIIECTBA, - XHMHUYECKHE PEaKIUU.
[Tpu3Haky 1 yciaoBUS NPOTEKaHUsI XUMUYECKUX peakuuid. [TonsTie 00 3K30- U SHAOTEPMHUECKUX
peakuusax. Peakuuy ropeHus Kak 4acTHBIM CIIy4ail 9K30TEpPMUYECKHX PEAKIMM, MPOTEKAIOMMX C
BBIZCIICHHIEM CBETA.

3aKOH COXPAHEHHS MAacChl BEIIECTB. XHWMHUYECKHE YpaBHEHUsS. 3HAYE€HUE WHJIEKCOB W
kodduimenToB. CocTaBieHHe ypaBHEHUH XUMUUYECKUX PEaKIUH.

PacyeTpl mo XuMHUYeCKMM ypaBHEHHSM. PelieHue 3amad Ha HaxXO0XKICHUE KOJUYECTBA
BEIIIeCTBa, MACChl WM 00beMa MPOAYKTa PeaklMy MO KOJMUYECTBY BEIIECTBA, Macce WIH 00BEMY
HCXOJHOTO BEIIECTBA. PacyeThl ¢ MCIIOIB30BAHUEM MOHSITHS «IO0JS», KOTJAAa MCXOIHOE BEIISCTBO
JJaHO B BHJIE pacTBOpA C 3aJaHHOM MAacCOBOW JOJIEW PAaCTBOPEHHOI'O BELIECTBA WIM COAECPKHUT
ONPEAEIICHHYIO JIOJII0 TPUMECEH.

Peakuuu paznoxenus. [IoHsTHE O CKOPOCTH XMMHUUYECKUX PEAKIIUH. Karanuzatopsi.
®epmenTsl. Peakiuu coenunenus. Katanutudyeckue u HeKatamuTuyeckue peakuun. OOpaTtumbie
¥ HeOOpaTUMBbIE PEaKIUu.

Peakuyu  3amenieHus. ODJEKTPOXMMHYECKUM  pAl  HAOPSOKEHUM  METauioB,  €ro
KCIIOJIb30BAaHME ISl IPOTHO3UPOBAHUS BO3MOKHOCTH NMPOTEKAHUS PEAKLIUN MEXAY METAJIIAMU U
pacTBOpaMH KHUCJIOT. Peaknnu BBITECHEHHS! OJHUX METAUIOB M3 PACTBOPOB HUX COJEH APYTrUMHU
METaJIaMH.

Peakiuun obmena. Peaknuu HedTpanmzanuu. YCIOBUS NMPOTEKAHUS PEaKIuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunbl XUMHUYECKHX peakiuuid (1m0 TMPU3HAKY «YHCIO M COCTAaB HMCXOJHBIX BEIIECTB W
MPOJIYKTOB PEaKIMU») HAa MpUMEpPEe CBOMCTB BOJIbI. Peakuus pa3ioKeHUs - AJIEKTPOJU3 BOBL.
Peaknum coemuHeHHs - B3aUMOJICHCTBHE BOJBI C OKCHIAMH META/UIOB M HeMmeTamioB. IlomsTue
«ruapokcuael». Peakuuu 3amemeHuss - B3aMMOJEHCTBME BOJBI C  WICJOYHBIMU U
HIeJIOYHO3EMENbHBIMU  MeTa/laMu. Peakuun oOMmeHa (Ha mnpumepe Truapoinsa cyiabhuaa
QATIOMUHUS 1 KapOuaa KalbIus).

PacueTHble 3aga4u.

Brrunciienne no XMuMUYECKUM YPAaBHEHHUSIM MACChI WIIM KOJIMYECTBA BELIECTBA MO
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M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYNAOIIUX B PEAKLINIO BELECTB WU
IPOAYKTOB PEAKIIMH.

Boruncnenue mMacchl (KOJIMYECTBA BELIECTBA, 00bEMA) MPOJYKTa PEaKLUu, €CIU U3BECTHA
Macca UCXOJIHOTO BEIIECTBA, COIEPIKAILETr0 ONPEIEJIEHHYIO A0 IPUMECEH.

Brrunciienue Maccol (KOJIMUECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEaKIH, €CIIM H3BECTHA
Macca pacTBOpa U MaccoBasi J10Js1 PACTBOPEHHOT'O BEILECTBaA.

JNemoncrpanuu. Ilpumepsl ¢usnueckux sBICHMIA; a) I[UIaBleHHe mnapaduna; 0)
pacTBOpeHHE IepMaHraHata Kajuus; B) AU(PQy3us AYIIUCTHIX BELIECTB C TOpsIIed JIaMIOYKH
HaKaJBaHUS.

[TpuMepbl XMMUYECKUX SIBICHHI: a) ropeHue MarHusi; 0) B3auMMOJEHCTBHE COJITHOM
KHCJIOTBI C MpaMOpOM WJIM MeJoMm; B) moiiyueHue rujpokcuga meau (II); r) pactBopenue
IOJIy4EHHOr'0 THAPOKCHIA B KUCIIOTaX; A) B3auMoneicTeue okcuaa meau (II) ¢ cepHoit kucinoroi
IpU HAarpeBaHUM; €) pa3lioKeHUE IEepPMaHTaHaTa Kajus;, ) B3auMOJEHCTBHE pa30aBICHHBIX
KHCIJIOT ¢ METaJUIaMHy; 3) Pa3jio’KEeHUE NIEPOKCUAA BOIOPOIaA.

JlabopaTopubie omnbITbl. 3. CpaBHEHHE CKOPOCTM HCHApeHUs BOAbI M CIHUpTa IO
HCUE3HOBEHHMIO MX Kameiab Ha (uiabTpoBaibHON Oymare. 4. OxucieHue Menud B IIaMEHU
CIIMPTOBKH WJIM IrOpenkH. 5. IloMyTHEHHE N3BECTKOBOM BOJIBI OT BBIIBIXAEMOIO YIVIEKMCIIOTO Tasa.
6. IlomyyeHue yriaekucioro raza B3aUMOJEHCTBHEM COJbl M KHUCIOTHL. 7. 3aMellleHue Melu B
pactBope xnopuaa meau (I1) sxemezom.

IIpakTuyeckas pabora Ne 4

CBo¥icTBa KMCIOT, OCHOBAaHUM, OKCHIOB U COJICH.

PacTrBopenne. PacTBopbl. CBolicTBa pacCTBOPOB 3J1€KTPOJIUTOB

PactBopenne kak  ¢usuko-xumuueckuii mpouecc. [loHstme o ruapatax U
Kpucrauioryaparax. PactBopumocts. KpuBble pacTBOPUMOCTM Kak MOJAEIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPABIX BEHIECTB OT Temmoeparypbl. HacelllleHHble, HEHACBILIEHHbIE U
MEPECHIIIEHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB JJISl IPUPOJIBI U CENBCKOTO XO35HCTBA.

[TonsiTue 00 SIEKTPOIUTUYECKON JUCCOIUAIMHU. ODIEKTPOIUTHI U HEIJIEKTPOIUTHI.
MexaHu3M JAUCCOLMALIMK AJIEKTPOJIIUTOB C PA3IMYHBIM THUIIOM XHUMHUYEeCKOW cBsi3u. (CreneHb
AIIEKTPONUTUYECKON Arccoruaiii. CHUIbHBIE U CIa0ble DIEKTPOIIUTHI.

OcCHOBHBIE TOJIOXKEHUSI TEOPUM DJIEKTPOIUTUUECKON Aucconuanyu. VoHHbIe ypaBHEHHUS
peakiuii. YCIOBUS TPOTEKAaHUs PEeakIuu OOMEeHa MEXIy OSJEKTPOJIUTaMH JI0 KOHIIA B CBETE
VMOHHBIX IIPEICTABJICHMI.

Knaccudukanus noHOB U X CBOICTBA.

Kucnotel, ux kmaccudukanus. Juccomumarus KHUCIOT U WX CBONCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON aucconuanvi. MONEKyIsIpHblE W HWOHHBIE YpPAaBHEHHUsI PEAKIMN KHUCIOT.
B3aumojeiicTBue KUCIOT C MeTaslaMu. OJEKTPOXUMUYECKUH psAJl HanpsyKeHUH MeTasuloB.
B3anmoneincTBue KHUCIOT € OKCHAAMU METAUIOB. B3auMOJEHCTBUE KHUCIOT C OCHOBAaHWUSMHU -
peaknus HeWTpanu3anuu. BzammonencTBHe KHCIOT ¢ coisiMu. Vcmonmp3oBaHue TaOmHIIBI
PaCTBOPUMOCTH JJISI XAPAKTEPUCTUKU XUMHUUECKUX CBOUCTB KHUCIIOT.

OcHoBaHus, ux Kinaccudukamnus. Jlucconuamuss OCHOBaHUN U UX CBOWCTBA B CBETE TECOPUU
ANEKTPOJIUTUYECKON AuccolMann. B3auMonencTBue OCHOBAaHMM C KHCIOTaMH, KHUCIOTHBIMU
OKCHJAaMH U coiisiMH. Mcronb3oBaHMe TaONMIBI  PAacTBOPUMOCTH JJISl  XapaKTEPUCTHKH
XMMHYECKUX CBOMCTB OCHOBAHUU. Pa3noxeHne HepaCTBOPUMBIX OCHOBAHUM MPU HATPEBAHUU.

Conu, ux kjaaccUUKAIUS ¥ TUCCOIHAIUS PAa3IMYHBIX TUIIOB cojiei. CBOMCTBa cojiel B
CBETE TEOPHUU DJIEKTPOJIIUTUYECKON aucconranui. B3anMoaencTerue coiuel ¢ MeTajljlaMu, YCIIOBUS
IIPOTEKAHUs ITUX peakiuil. Bzanmoelncreue coneit ¢



KHCJIOTaMH, OCHOBAHUSAMH U COJISIMH. Mcrionb30Banue TabIUIIBl paCTBOPUMOCTH JJISl XapaKTEPUCTUKU
XUMHUYECKHUX CBOMCTB COJICH.

O6o0061eHne cBeieHni 00 OKCHIaX, MX KiIacCu(UKAIUN U XUMUYECKHUX CBOMCTBAX.

['eneTnueckue psjibl METAIOB U HEMETAUIOB. I'eHeTHUecKas CBA3b MEXKIY KJIaCCAMU HEOPraHUYECKHX
BEIIECTB.

OKuUCIUTENBHO-BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAHOBMUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHUE.

Peakiun MOHHOro OOMEHa M OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. COoCTaBieHHE ypaBHEHHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM JIEKTPOHHOI'O OajlaHca.

CBoiicTBa MPOCTHIX BEIECTB - METAUIOB U HEMETAJIOB, KUCIOT U COJIeH B CBeTe NpeACTaBIeHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCAX.

JdemoHcTpanuu. lcnbiTaHue BeleCTB M MX PacTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCHUMOCTb
ANEKTPONPOBOJHOCTH YKCYCHOM KHUCJIOTBI OT KOHLIEHTpauuu. B3anmonencTBMe LHMHKA C CEpPOM, COJIIHOU
kucioTou, xjaopugaom menu (II). 'openue maraus.

JlabopaTopHble onbIThl. 8. Peakuuu, xapakTepHbie sl pACTBOPOB KUCIIOT (COJITHOM WIJIM CEpHOM). 9.
Peakuuu, XxapakTepHble Ui PacTBOPOB Ienodel (ruapokcuioB Hartpust win kanus). 10. Ilomydyenue wu
CBOICTBa HEPacTBOPUMOI'O OCHOBaHHUs, Hampumep, ruapokcuna meau (II). 11. Peakuuu, xapakrepHsle uis
pactBOopoB coieil (Hanpumep, A xiopuga meau (II)). 12. Peakuuu, xapakTepHble JUIsi OCHOBHBIX OKCHJIOB
(Hammpumep, ans okcuzaa Kaiblus). 13. Peakuum, xapakTepHble Uil KUCIOTHBIX OKCHJIOB (Hampumep, Ajs
YTJIEKHUCIIOTO Ta3a).

IIpakTnyeckas padora Ne S

YcnoBust MpOTeKaHUsE XMMUYECKUX pPeakLuil 10 KoHIa. Peakiuy noHHOro oOMeHa.

IIpakTHyeckas padora Ne6

Pemienue skcriepuMeHTaIbHBIX 33/1a4.

9 KJIACC

Beenenue.

O0masi XapakTepuMcTHKAa XHMHYEeCKHX 3JeMEHTOB M XMMH4YecKHX peakumii. Ilepuoamueckmii
3aKkoH M Ilepuoanyeckas cucrema xumu4yeckux jieMenToB /I. U. MenpaesieeBa

XapakTepruCTHKA 3JIEMEHTA MO €ro NoJIOKEeHHI0 B [leproanueckoil cucTeMe XUMUYECKHX JIEMEHTOB /JI.
N. MenneneeBa. CBOHCTBa OKCHUJIOB, KUCJIOT, OCHOBAHMI M COJIEM B CBETE€ TEOPUHU DIIEKTPOIUTHUECKOMN
JUCCOLMAIMM W OKUCJIEHMs- BoccTaHOBieHUsA. [loHsATHE O mepexoaHbIXx ayeMeHTaX. AMQOTEpPHOCTb.
I'enetnueckuil psan nepexonHoro snemenra. Ilepuoanueckunt 3akoH u Ilepuognueckas cucreMa XUMMHUYECKUX
anemeHToB J[. . MenneneeBa. XuMuueckass OpraHu3ans )KUBOW U HEXXUBOM MpUpObl. XUMUYECKUNA COCTaB
A1pa, MaHTUU W 3€MHOM KOpbl. XUMHYECKHE DJEMEHTHl B KIETKAaX MHUBBIX OpraHu3MoB. Makpo- u
MUKpo37eMeHTbl. O0001IeHrEe CBEACHUN 0 XUMUUeCKUX peakuusx. Knaccupukanus XUuMHUECKUX PEaKIHi 1Mo
Pa3JIMYHBIM MIPU3HAKAM: «UHUCIIO U COCTaB pEarupyromux U 00pa3yoIIUXCIBEIIECTBY, KTEIIOBOHIDHEKTY,
«HaIpaBJICHUE»,«U3MEHEHUE CTEeTNeHeW OKHCIEHHsI SJIEMEHTOB, OOpa3yIolUX pearupyrolue BellecTBay,
«haza», «ucrnonb3oBaHue KaraauzaTopa». [IoHATHE 0 CKOpOCTH XMMHYECKOW peakuuu. DakTopsl, BIUAIONINE
Ha CKOPOCTh XUMHUUYECKHX peakiuil. KaranuzaTops! u katanu3. IHrHOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCTpaLUK.

Paznuunsie gopmer Tabmumer JI. M. MenneneeBa. Mopjenu aTOMOB DIIEMEHTOB 1-3-TO TEpHOJIOB.
Mogenb CcTpoeHHs 3eMHOro Iapa (TonepedHbli pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakiuu OT
IPUPOJBl PEArHpPYIOIIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHWMHYECKOW pEaKUUU OT KOHLEHTPAU
pearupyromux BEHIECTB. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM pPEaKIMH OT IUIOMAAU COINPUKOCHOBEHHUS
pearupyomux BeulecTB («KUIMSIUNA coii»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaklMHu OT TeMIEepaTypbl
pearupyromux  BemecTB. ['OMOIeHHBIM M TETEpOreHHbIM  Katauu3bl. DEpMEHTAaTUBHBIM  KaTaJus.
HNurubuposanue.

JlabopaTopHbIie ONBITHI.

1. ITomy4yeHune TuIPpOKCHIA ITUHKA U UCCIEAOBAHUE €T0 CBOMCTB. 2. MoaeInpoBaHNue MOCTPOCHUS
Ilepronnueckoit cucremsl XuMuueckux anemMeHToB [[. . Menneneesa.

9



3. 3amenieHue xeae30M Meau B pactBope cynabdara meau (l1).

4. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakIuM OT HPUPOABI PEarMpyIOIIUX BELIECTB Ha IpHUMEpe
B3aMMOJEHCTBUS KHUCIOT C MeETalllaMM, OT KOHLEHTpAalMM pearupyrolux BELIECTB Ha I[pUMEpe
B3aUMOJICHCTBUS LIMHKA C COJSHOM KHCJIOTOM pa3iMyHOW KOHILIEHTpPALMH, OT IUIOIIAAN CONPUKOCHOBEHHUS
pearupyoIux BEUIECTB, OT TEMIIEPATYPbl pEarupyOIINX BELIECTB HA IPUMEPE B3aUMOJICHCTBUS OKCHIA MEIU
(IT) ¢ pacTBOpOM CcepHOI KUCTOTHI PA3IUYHON TEMITEpaTypHhI.

5. PaznoxxeHune nepokcuaa BoJopo/ia ¢ oMo okcraa mapradua (IV) u katanassl.

6. OOHapy’xeHue KaTanas3bl B HEKOTOPBIX MUIIEBbIX MPOIYKTaX.

Metasnbl

ITonoxenue meramnoB B Ilepumonmueckor cucreme xumuueckux sieMeHtoB J[. M. Menneneesa.
Mertannuueckass KpUCTAUIMYECKas pelleTka M MeTajindeckas Xumudeckas cBszb. OOmme Qusnueckue
cBoirictBa MertamnoB. CIulaBel, HMX CBOMCTBA M 3HadyeHHe. XMMHUYECKHE CBOMCTBA METAJLIOB Kak
BOCCTAHOBUTEJEH, a TaKkKe B CBETE UX IOJIOKEHUS B AJIEKTPOXMMHUYECKOM psIy HANpPsHKEHUM METaslioB.
Koppo3sust MeTaiioB u criocoObl 60ps0bI ¢ Heil. Metamnsl B ipupoae. O0mme crocoObl X MOTYYCHHUS.

O0masi XapakTepHCTHMKA IIEeJOYHBIX MeTaioB. Metauibl B npupone. OOmue crnocodbl HMX
nonyueHusi. Ctpoenue aromos. lllenounble MeTannsl — mpocThie BellecTBa. BakHelne coequHeHUs
HIENTIOYHBIX METAJIOB — OKCHJbI, TUAPOKCUIBl U CONMU (XJOpUAbI, KapOOHATHI, Cylb(aTbl, HUTPATHI), UX
CBOICTBa U IPUMEHEHHE B HApOAHOM X03siiicTBe. KanuiiHele yno0peHus.

OO0masi xapakTepuCTHKA 3J1eMEHTOB IJ1aBHOM nmoArpynns! 11 rpynmnel.

Crpoenue atomoB. lllenoyHo3emenbHbIE METaUlbl — IPOCThIE BelllecTBA. BaxHeiline coeauHeHUs
HIETIOYHO3EMENbHBIX METAJIOB — OKCHJIbI, TUIPOKCUIBI M COMU (XJIOpUIbI, KapOOHATHI, HUTPATHI, CyIb(aThI,
docdarsl), UX CBOKWCTBA U PUMEHEHUE B HAPOTHOM XO3SHCTBE.

AJIIOMUHHIA.

Crpoenne aroma, GU3NIECKHE U XUMUYECKHE CBOMCTBA TPOCTOro BemecTBa. COeMHEHNUS AIFOMUHUS —
OKCHJI ¥ THJIPOKCHI, UX aM(pOTepHbIN xapakTep. Baxkueiimume conu amomunus. [[puMeHenne anoMiUHUS U €ro
COEIMHECHMI.

Keaeso.

o +
CTpOeHI/Ie aTroma, (1)1/131/I‘ICCKI/IG U XUMHUYCCKHUE CBOMCTBA NPOCTOTO BEUICCTBA. I'enetnmueckue PAAbI Fe 2

" Fe+3.

Baxneiive conu xxene3a. 3HaUeHHE JKeJe3a U €ro COSAUHEHUN JUIsl IPUPOJIbI M HAPOJHOTO XO3sHCTBA.
JleMOHCTpaLHM.
OOpa3sipl MENOYHBIX U HIETOYHO3eMENbHBIX MeTaioB. OOpa3iisl criiaBoB. B3aumoseiicTBue HaTpus,
JUTHUS U Kbl C BOAOW. B3anmmoaencTBue HaTpus U MarHus C KUCIOPOAOM. B3aumonencTBue METaioB ¢
Hemetaiamu. [lonydenue runpokcunos sxenesa (I11) u (III).
JlabopaTopHble ONBITHI.
. Bzaumopencreue pacTBOPOB KUCIIOT U COJIEH ¢ METAJUIAMM.
. O3HaKOMJIEHHUE C pyJaMu Kejesa.
. OkpaiivBaHue MIaMEeHH COJISIMU HIEJIOYHBIX METAJIOB.
. BzaumonelcTBre Kaiablus ¢ BOJOU.
. [lonmydyeHue rugpoKcrIa Kaiblus U UCCIEA0BAHNUE €T0 CBOMCTB.
. [TomydyeHue ruipokcuia aJTrOMUHHS U UCCIIENOBAHHUE €T0 CBOWCTB.
. BzaumopencTaue xene3a ¢ COIIHONU KUCIOTOM.
. [onmyuenune ruapokcunos xenesa (II) u (1) u nuzyuenne ux cBoicTB.

CONOOT A WN B

HemeTtanbl

OO01mmas xapakTepucTUKa HEMETAJUIOB: ToJokeHue B [lepuoanueckoit cucteMe XMMHUYECKHX 2JIEMEHTOB
. W. MengeneeBa, OCOOCHHOCTH CTPOEHHS aTOMOB, OJJeKTpooTpumarenbHocTh (D0) Kak Mepa
«HeMeTaugHocTy, pan 0. Kpucranimyeckoe CTpoeHHE HEMETAITIOB — MPOCTHIX BEIIECTB. AJUIOTPOMUSI.
dusnyeckue cBOWCTBAa HeMeTaUT0B. OTHOCHUTEIBHOCTD TIOHATHH «METAJD) U «HEMETAIL.
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Boxopona.

[Tonoxxenue Bomopona B Ilepumoamdeckoi cucreme xumudeckux snemeHtoB JI. M. Menneneena.
Crpoenue aroma U Mojekyiabl. Dusnueckue M XUMHUYECKHE CBOMCTBa BOJOPOAA, €ro IOJIy4E€HUE H
IIPUMEHEHUE.

Bonaa.

Crpoenue Mmonekynsl. Bomopognas xummuueckass cBa3b. Du3nyeckue CBOWCTBA BOAbL. AHOMaIUH
CBOMCTB BOJBI. ['mapodunpHbie U ruApodoOHbBIe BemecTBa. XUMUUYECKHAE CBOMCTBA BOABL. KpyroBopoT BOMEI B
npupone. Bonoounctka. Aspauust Boasl. beitoBeie ¢huiabTpbl. MunepaabHble Bobl. JIUCTUIUIMPOBAHHAS BOAA,
ec MOoJIy4eHHE U IPUMEHEHUE.

O01masi XxapaKTepUCTUKA IaJIOTeHOB.

Crpoenue atoMoB. IIpocTblie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

KpaTtkue cBenenus o xsope, 6pome, ¢prope u Hoxae. IlpuMeHeHue rajaoreHOB M MX COCTUHEHHI B
HAapOJHOM XO351CTBE.

Cepa.

CrtpoeHue aToMa, aJlJIOTPOIIKA, CBOMCTBA U TpUMEHEeHHEe pomOnueckoit cepbl. Oxcunpl cepsl (IV) u (VI),
WX TOJIy4YeHHUE, CBOMCTBA U NpuMeHeHue. CepHasi KUCIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJIHOM XO3SHCTBE.
[Ipon3BOCTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aromMa M MOJEKYJIbl, CBOMCTBa HIPOCTOro BeliecTBa. AMMHAaK, CTPOEHHUE, CBOMICTBa,
nonyueHue u npumeHenune. Coinu aMMOHUS, UX cBoiicTBa U mpuMmenenue. Oxcuapl azora (1) u (IV).

A30THasi KHMCJIOTa, €€ CBOMCTBAa U NMpPUMEHEHHE. HUTpaThl MU HUTPUTHI, MpoOIeMa UX COJACPKAHUS B
CEJIbCKOXO03SUCTBEHHOU MPOAYKIIMH. A30THBIE y10OpEHUS.

Dochop.

CrtpoeHue aToMa, alIoTpoOmNus, CBOICTBa Oenoro u kpacHoro ¢ocdopa, nx npumenenue. OCHOBHBIC
coenuHeHus: okcua hocdopa (V) u oprodocdopHas kuciora, pocharel. DocopHbie ynoOpeHus.

Yraepon.

Crpoenue aroma, ajuIoTpoIus, CBoicTBa Moaudukamnuii, npumeHenue. Okcuasl yraepona (II) u (IV),
UX CBOMCTBa U nmpuMeHeHue. KapOoHaThI: KalbLUT, COAAa, MOTAIll, X 3HAYCHHUE B MIPUPO/IC U )KU3HU YETIOBEKa.

Kpemnuuii.

CtpoeHue aTroma, KpUCTAJUIMYECKUN KPEMHUH, ero cBoiicTBa u npuMeHenune. Okcup kpemuus (IV), ero
MPUPOJHBIE pa3sHOBUAHOCTU. CHIIMKaThl. 3HAYEHHE COCIWHEHUNM KPEMHHS B XMBOM M HEXKHUBOU IMPHUPOJIE.
[loHsiTHE O CUJIMKATHOW MPOMBILIIIEHHOCTH.

JdemMoHCcTpaumu.

OOpa3upl rajgoreHoB — MPOCTHIX BelIeCTB. B3amMonelcTBHE TajloreHOB C HAaTpPHEM, C aJIOMUHHUEM.
BriTecHenne xiopom Opoma WM HOAa W3 PACTBOPOB WX cojiell. BzammonelcTBue cepbl ¢ MeTaljlamu,
BOJIOPOJIOM U KHUCIOPOJOM. B3anmoelicTBie KOHUEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Mebto. [lornomnenue
yIJeM pacTBOPEHHBIX BEILECTB WM ra3oB. BoccraHoBieHne Menu u3 ee okcuaa yrieM. OOpasibl NPUpPOAHBIX
coenuHEHUH xyopa, cepbl, hocdopa, yrieponaa, kpemHus. OOpasibl BaKHEHIINX AT HApOJHOTO XO3siicTBa
cynbdaToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIA, KEPAMHUKHU, IIEMEHTA.

JlabopaTopHblie ONBITHI.

. [lonyuyenue u pacrno3HaBaHue BoJOpoa.

. PacTBOpeHune nepmanranara kKajaus WJIM MEAHOTO Kylopoca B BOJIE.
. I'maparanus o6e3BokeHHoOr0 cynbdara meau (11).

. O3HaKOMJIEHHE C COCTABOM MHUHEPATBLHON BOJIBI.

. KadecTtBeHHas peaxiys Ha rajJoreHu/1-UOHBI.

. [Toryuenue u pacrio3HaBaHUe KUCIOPOJA.

. 'openue cepsl Ha BO3AyX€E U B KHCIOPOJIE.

. CBoiicTBa pa30aBIeHHON CEpHOI KUCIIOTHI.

9.M3yueHue cBOICTB aMMHUaKa.

ONO OIS WDN -

10. Pacno3naBanwue cojieit aMMOHUSI.

11. CaoiictBa pa36aBieHHOM a30THOM KHCIOTHI.
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12. BsaumoseiicTBHE KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTBI ¢ MEIBIO.

13. Topenue yrus B kucnopoJe.

14. Tonydenue yronbHOM KUCIOTH M M3ydEHUE €€ CBOMCTB.

15. Ilepexon kapGOHATOB B THAPOKAPOOHATHL.

16. Pasnosxenue ruapokapOOHaTa HATPHSL.

Opranuyeckue BenecTBa

MHoroo0pa3ue OpraHMYECKMX  BEIIECTB. XUMHYECKOE CTPOEHUE OPraHUYECKUX  BEILECTB.
VYrneBomopoasl (MeTaH, 3TaH, STWJIEH, alETWICH) WX NpaKTHYecKoe 3HayeHue. [IpupoaHble HCTOUHUKH
yriaeBonopoaoB. Kuciaopoaconepskaiiye OpraHM4eCKHe COEIMHEHUs (3TUIIOBBIM CHUPT, METUIIOBBIA CHHPT,
YKCyCHasl KUCJIOTa, TUIUABI(KUPBI), TII0K03a, caxapo3a, KpaxMmain (kKieT4yatka) u ap.). HaxoxxaeHnue B mpupoje,
3HaueHue. PU3H0I0rMYecKoe IeHCTBUE CIMPTOB HA OpraHu3M. benku, Ux poJsib U 3HaYCHHE.

IIpakTnyeckoe 3ansiTHe

1.Pemenne skcnepuMeHTaIbHBIX 33]a4 [10 paClIO3HABaHUIO OPIraHUYECKUX BEILECTB.

O0o00menne 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOM IIKOJIBI.

IHoaroroBka k rocygapcreeHHoil urorosoi arrecranun (I'MA)

Ilepnonnueckuii 3akoH u lIlepuommueckas cucrema xumudeckux aeMmeHtoB J[. M. Menneneesa.
@u3nueckuil CMbICI TMOPSJIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IMepHoja U TIpyIIbl. 3aKOHOMEPHOCTU
WU3MEHEHHUsI CBOWCTB 3JIEMEHTOB U UX COCAMHEHMN B MEPHOJAaX U IPYIIAx B CBETE NPEICTaBICHUN O CTPOCHUU
aTOMOB 3JIEMEHTOB.

3HaueHUe MEPUOJUYECKOro 3aKoHa. Buabl XUMHUYECKUX CBSI3€M M TUIIBl KPUCTANIMYECKUX PEIIETOK.
B3aumMocBs3b cTpoeHus u cBoicTB BemecTB. Kiaccudukanus XMMUYECKUX peakiyii 0 pa3InyHbIM [IpU3HAKAM
(4UCII0 M COCTaB pearupyromx 1 00pa3yoIUXcsl BEECTB; HATUNYHE

rpaHulbl paszgena (as; TernaoBoil 3p¢eKT; n3MeHEeHHe CTEleHeH OKHMCIeHHsS aTOMOB; HCIOJb30BaHUE
KaTajau3aTopa; HarpaBieHHE NpoTekaHus). CKOpOCTh XMMUYECKUX PEaKUMi U (PAKTOpHI, BIUAIOIIME HA HEE.
OO0paTuMOCTh XMMUYECKUX PEaKIHii U CIIOCOOBI CMELIEHNSI XMMUYECKOTO paBHOBECHSI.

IIpocTeie M cioHBIE BemecTBa. Meramuisl 1 HeMeTauibl. [ eHeTudeckue psaapl MeTajlla, HeMeTaula |
nepexoaHoro meramia. OKCUIbl U TUAPOKCHIBI (OCHOBAHHUS, KUCIOTHI, aM(OTEepHbIE TUAPOKCHUIBI), conn. Mx
COCTaB, KJacCU(pUKalUs U 00IIMe XMMUYECKHE CBOIICTBA B CBETE TEOPUU IJIEKTPOJIUTHUECKON AUCCOIHAIINH.
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3. TEMATUYECKOE ILTAHUPOBAHHUE C YKASAHUEM KOJMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHME KAK/IOU TEMbI

TemaTn4eckoe IJIAHUPOBAHUEC YPOKOB XMMHUHU B 8 ki1acce

Ne KosmuecTBo
u/n HaunMeHoBaHue pa3jaejioB U TeM 4ACOB
BBenenue
1 | IlpaBuna Th u OT B kabuHere u Ha ypokax xumuu. [Ipeamer xumuu. 1
BemectBa
2 | IlpeBpamenue Bemects. Poiib X¥MuM B HaIlIeH KU3HU 1
3 | 3naku xummueckux 3nemenToB. Tabmuna /.M. Menneneesa 1
4 | Pacuetsl mo xumudeckoi hopmyiie. MaccoBas 1075l 2IeMEHTA B 1
COCJTUHCHHH.
ATOMBI XUMHYECKHUX 3JIEMEHTOB
5 | OcHoBHBIE CBeJIeHUS 0 CTpoeHHH aroMa. CocTaB aTOMHBIX sJIEp 1
6 | CtpocHmHE IIEKTPOHHBIX 000JI0YEK ATOMOB XMMHYECKHUX JJIEMEHTOB 1
7 | MeTtayuinyeckne U HEMETAJUTMYECKHUE CBOMCTBA AJIEMEHTOB 1
8 | Monnas xuMuyeckas CBsi3b 1
9 | KoBasieHTHas1 HEMOJISIpHAst XUMHYECKast CBSA3b 1
10 | KoBaneHTHas moyisipHast XUMAYECKas CBSA3b. DIEKTPOOTPUIIATEIHHOCTD 1
11 | Metamnnueckas cBsa3b. O000IEHIE U CHCTEMATU3ALMS 3HAHUI 10 TEME: 1
«ATOMBI XUMHUYECKHX DJIEMECHTOBY
12 | KontponbHas pabota Ne 1 mo reMe «ATOMBI XUMHUECKUX DJIEMEHTOBY 1
IIpocTsle BemecTsa
13 | Anayim3 koHTpOJBHOU paboTHL. [IpocThie BemecTBa — METAJLTHL. 1
14 | TIpocTble BemiecTBa- HEMETAUIBI. AJIOTPONUS 1
15 | KonnuecTBo BemectBa. MossipHas Macca 1
16 | MonsipHblii 00bEM ra3000pa3HbIX BELIECTB 1
17 | O6o6menue u cucreMaTu3anus 3Hanui no teme: «IIpocTeie BemecTBay 1
18 | KontposibHas pabora Ne 2 mo teme «IIpocThie BemecTBa 1
CoenuHeHHs] XHMHYECKHX YJIEMEHTOB
19 | Ananu3 KOHTPOJBEHOHU paboThl. CTeneHb OKucIeHus. biuHapHbie 1
COEJTMHEHUSI.
20 | Okcuael. Bogopoabie coeTuHEHUSI. 1
21 | OcHoBaHus 1
22 | OcHoBaHUS 1
23 | Kucnotsl 1
24 | Kucnotel 1
25 | Conm Kak MPOU3BOHBIE KHCIOT M OCHOBAHHH 1
26 | Conu KaK MpOU3BOJAHBIE KUCIOT M OCHOBAHMIA 1
27 | OGo01ienue U cucTeMaTH3alys 3HaHUH 0 KJIacCU(PUKAIUU CIIOKHBIX 1
BEIICCTB
28 | AMop(HBIe U KpUCTAIIIMYECKUE BELIECTBA 1
29 | YuncTele BeNecTBa U CMECH 1
30 | MaccoBas 1 00BEMHAS 10JISI KOMIIOHEHTOB B CMECH 1
31 | MaccoBast ons mpuMecei 1
32 | Pacuersl, CBsI3aHHBIE C TTOHATHEM IO 1
33 | O000mEeHue U cucTeMaTn3anus 3Haduii 1o reMe: «CoeqnHeHus
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XUMHNYCCKHUX 3JICMCHTOB»

34 | KourponpHas padora Ne 3 mo teme «CoeAMHEHHUSI XUMHUIECKHIX 1
AJIEMEHTOBY
H3meHeHus1, MPONCXOAAIINNE C BellleCTBAMM-
35 | AHanu3 KOHTPOJILHON paboThl. DU3UYECKUE SABICHUS 1
36 | XuMuyeckue siBlIeHUs. 3aKOH COXPaHEHHsI MacChl BELLIECTB 1
37 | Xumuyeckue ypaBHEHHUS 1
38 | Peaknuu pa3noskeHus 1
39 | Peaknuu coenMHeHUS 1
40 | Peaknuu 3aMereHus 1
41 | Peakuuu oOMeHa 1
42 | Turnbl XUMHYECKHX PEaKIMil Ha IpUMepe CBOMCTB BOJBI 1
43 | KonTpoabsHas padora Ne 4 o Teme «M3MeHeHHUsI, MPOUCXOIAIITUE C 1
BEIICCTBAMI
44 | AHanu3 KOHTPOJIbHOM paboThl. PacyeTsl Mo XMMHYECKUM ypaBHEHUSIM 1
45 | TIP1 IlpaBuna TeXHUKH O€30MACHOCTH MPU PabOTE B XUMHUYECKOM 1
KaOuHere.
46 | I1P2 HaGnromeHus 3a MI3MEHEHUSIMH, TIPOUCXOISAIIUMU C TOPSIIEH 1
CBEYOH, M UX OIHCAHUE.
47 | TIP3 AHanu3 1IOYBBI M BOJIBI 1
48 | I1P4 Ilpu3Haku XUMHUYECKUX PEaKITHi 1
49 | TIPS IlpuroToBiieHHE pacTBOpa caxapa M OINpeACIICHHEe MacCOBOM 1
JIOJIM €T0 B pacTBODE.
PacrBopenue. PactBopbl. CBOCTBAa PACTBOPOB 3JIeKTPOJMTOB
50 | PactBopenme kak pu3nKo-XxuMUYecKuil pouecc. PactBopumocTs. 1
Tunel pacTBOpPOB
51 | DnexTpoauTHYECKast TUCCOIMAIINS BEIIECTB 1
CreneHp NMEKTPOTUTHYECKON AUCCOIUAIINH
52 | Jluccorumanyst OCHOBaHHM, KHCIIOT, COJICH 1
53 | OcHoBHEbIe ToNn0XeHUS TD]] 1
54 | MoHHble ypaBHEHUS peakluil 1
55 | Kucnotsl, ux knaccuduxanms 1
56 | CsoiicTBa kuCIOT B cBeTe TO]] 1
57 | CBoiicTBa ocHOBaHHii B cBeTe TO/] 2
58 | Okcuppl, uX KJIacCUUKALAS 1
CBoiicTBa OKCcHAOB B cBeTe TOJ],
59 | CsoiictBa coueii B cBeTe TD/] 1
60 | 'eneTnyeckuii psii METAJIOB U HEMETAJIJIOB 1
61 | OGoOmeHne u cucTeMaTH3aIys 3HAHUH 110 TeMe 1
62 | KonTtponbHas padota Ne 5 mo reme «PactBopsl. CBOWCTBa pacTBOPOB 1
AIEKTPOIUTOBY
63 | AHaM3 KOHTPOJILHOU PaboThl. OKHUCIUTEIEHO-BOCCTAHOBUTEIHHBIC 1
peakuuu
64 | Ypoxk- yrpakHeHHE 1
65 | Knaccudukaiys XuMHUECKUX peakiui 1
66 | CocraBnenue ypasuenuit OBP u PO 1
67 | I1/p No 6. CBoiicTBa KHUCIIOT, OCHOBAHHH, OKCUIOB, COJICH. 1
68 | I1/p No 7. PenieHne SKCIIEpUMEHTAITBHBIX 3a71ad. 1
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TemaTn4eckoe NVIaHNPOBaHUE YPOKOB XMMHH B 9 Ki1acce

Ne KounyecTBo
u/n HaumeHoBaHMe pa3iesioB U TeM 4ACOB
IToBTOpPEeHUE OCHOBHBIX BONPOCOB Kypca 8 Kjacca
1 [Ieproarueckuii 3aKOH U NEPUOANYECKAs CUCTEMA XUMUYECKUX 1
snemeHToB J[.MI.MeHieneeBa B cBeTe Y4EHHUsI O CTPOEHUU aToMa.
2 XapaKkTepUCTUKA SJIEMEHTA 110 €T0 MOJIOKEHHUIO B IEPUOINIECKON 1
cucreMe xumudeckux aeMenToB [[.1.Menzaeneesa.
['eHeTHyUecKue psiibl METAJIOB M HEMETAIJIOB
3 XUMHYECKUE CBOWCTBA OKCUIOB, KUCIOT, OCHOBaHHH. 1
HoHHbIE ypaBHEHMSI peak Ui
4 ITepexoiHbIC 2JIEMEHTHI. 1
5 Pemenue ynpaxxneHuit 1
6 KoHnTtposbHas padora mo nosropenuro I1o reme 1 1
MeTtajuibl
7 [TonoxeHne MeTauIoB B IEPUOJUYECKON CUCTEME XUMUYECKUX 1
aneMeHToB JI.M1.MeHnaeneeBa, CTpoeHHE X aTOMOB
8 duznyeckue 1 XMuMUYECKHECBONCTBAMETAIIIOB. DIEKTPOXUMHUYECKUN 1
PSIT HAPSKEHUH METaIlJIOB.
9 Mertamisl B ipupojie. CiocoObl X MOTyUEHUS 1
10 | O6mue nousitus o koppo3un. CriiaBsl 1
11- | [lleno4HbIe METAIIBI U UX COCAUHCHMS. 2
12
13- | llenouno3emenbHbIE METAIUIBI U UX coequHeHus. CoeAMHEeHUS 2
14 | xanpuus..
15- | AJTIOMUHHI U €r0 COeJUHEHMUS. 2
16
17 | Pemenune 3amau 1
18- | XKene3o u ero coeMHEHHUS. 2
19
20 | O0oOmeHue u cucTeMaTu3alus 3HaAaHU 110 TeMe «MeTauIbIy. 1
21 | KonrtponbHas pabora Ne 1 o Teme: «MeTauibi» 1
22 | AHanu3 KOHTpoJbHOM paboTsl. [IpakTiueckas padora 1. 1
OcymiecTBiIeHNE IETIOYKH XUMUYECKHUX TPEBPAIICHUH METAJIIOB .
23 | IIpaktuueckas padota 2. [lonydyeHue u cBOWMCTBA COEAUHEHHH 1
METAaJUIOB.
24 | IIpaktuyeckas pabdota 3. PemeHune sKkCriepuMeHTaIbHbIX 337a4 Ha 1
pacrio3HaBaHME U MOJYYSHHUIO BEIECTB.
Hemeranibl
25 | OOmras XxapakTepUCTHKA HEMETAJIJIOB. 1
26 | Bomopo, ero ¢pusnyeckrue 1 XUMHUIECKUE CBOHCTBA. 1
27 | O6mas xapakTepuCTHUKa raJoreHoB. 1
28 | CoequHEeHHUs raJIOTEHOB. 1
29 | Kucnopop, ero ¢pusmueckie 1 XMUMHUYECKHE CBOMCTBA. 1
30- | Cepa, e€ pusndeckue u XuMHUIEeCKHe CBOHCTBA. OKCHUIBI CEPHI. 2
31
32 | Cepnast kucioTa 1 €€ CoIu. 1
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33 | A3zor, ero pu3nyecKkne U XUMHUIECKUE CBOKCTBA. 1
34 | AMMHaK U ero CBOMCTBA. 1
35 | Pemenue 3amau 1
36 | Conu amMmmMoOHUSI. 1
37 | A3otHas kucnoTa u e€ cBoiictBa. Conu a30THOM KUCIOTHI. 1
38 | ®ocdop, ero puzNUECKue U XUMUIECKHE CBONCTBA. 1
39 | Oxcun docdopa (V). OprodochopHas kuciora u e€ comu. 1
40 | Yrmepon, ero pu3nyecKue U XUMHUYECKHUE CBOKCTBA. 1
41 | Okcunasl yriepoja. 1
42 | YronbHas KUCIIOTA U €€ CONH. 1
43- | Kpemunii u ero coequHeHus. CHIIMKaTHAS IPOMBIIIIEHHOCTh 2
44
45 | O6o01IeHre U cucTeMaTu3aus 3HaHul 1o TeMe «HemeTtams. 1
46 | KontposbHas padota Ne 2 o teme: «Hemeramab» 1
47 | Ananu3 koHTpoabHOU paboThl. [IpakTueckas padbota Ne 4. Pemienue 1
IKCIEPUMEHTAIBHBIX 337a4 1o TeMe: «[loarpyrmmna kuciopoua.
48 | IlpakTtuueckas pabota Ne 5 DxcneprMeHTalIbHbIE 331a4U 10 TEME: 1
«[Tonrpymribl a30Ta U yriiepoaay.
49 | IpakTtuueckas pabota Ne 6. [Tomyuenue, cobupanue u pacmo- 1
3HaBaHUE ra30B.
Opranuyeckue coeJuHeHUs
50 | [IpeameT OpraHMYECKON XUMHH. 1
51 | [IpenenbHbIe YTIaEeBOAOPOABI (AIKAHBI) 1
52 | HenpenenbHble yraeBOAOPOIbI (AIKEHBI). 1
53 | Couprtsl. 1
54 | Anpaerunbl. KapOOHOBBIE KUCTIOTHI. 1
55 | Cnoxusie 3¢upsl. XKupbl 1
56 | AmuHOKHCIOTHI. benku 1
57 | YraeBosl 1
58 | [Nomumepsl 1
59 | O6o6maromuit ypok o teme: «OpraHu4eckue CoeAUHEHUS» 1
60 | Pemenue 3agau 1
61 | KontponbHas pabota Ne3 o teme: «OpraHuyeckie COeTUHEHUS 1
O0o00menue 3HAHUH
62 | Ilepmoanueckuii 3aKOH U MEPUOINICCKAS CHCTEMa XHMHUECKUX 1
anemeHToB J[.M1.MeHieneeBa B cBeTe yUeHHUS O CTPOCHUU aTOMA.
63 | CtpoeHue BelIeCTB. 1
64 | Knaccudukanms XuMUYECKHAX PEaKIIH. 1
65- | Kitaccudukanmst BemecTs. 2
66
67 | UtoroBas KOHTpOJIbHAS paboTa 1
68 | AHamm3 KOHTPOJIBHOU paboTHI. Penrenne 3amayq 1




	РАБОЧАЯ ПРОГРАММА ПО УЧЕБНОМУ ПРЕДМЕТУ
	«ХИМИЯ»
	ДЛЯ 8-9 КЛАССОВ
	1. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	2. СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	Расчетные задачи
	Практическая работа № 1
	Правила техники безопасности при работе в химическом кабинете. Приемы обращения  с  лабораторным  оборудованием  и  нагревательными приборами.
	Атомы химических элементов
	Простые вещества
	Расчетные задачи.
	Соединения химических элементов
	Расчетные задачи. (1)
	Практическая работа № 2
	Практическая работа № 3
	Изменения, происходящие с веществами
	Расчетные задачи. (2)
	Практическая работа № 4
	Практическая работа № 5
	Практическая работа №6
	9 КЛАСС
	Демонстрации.
	Лабораторные опыты.
	Металлы
	Общая характеристика элементов главной подгруппы II группы.
	Алюминий.
	Железо.
	Демонстрации. (1)
	Лабораторные опыты. (1)
	Неметаллы
	Водород.
	Вода.
	Общая характеристика галогенов.
	Сера.
	Азот.
	Фосфор.
	Углерод.
	Кремний.
	Демонстрации. (2)
	Лабораторные опыты. (2)
	Органические вещества
	Практическое занятие
	Обобщение знаний по химии за курс основной школы.
	3. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ С УКАЗАНИЕМ КОЛИЧЕСТВА ЧАСОВ, ОТВОДИМЫХ НА ОСВОЕНИЕ КАЖДОЙ ТЕМЫ

