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1. TIMosicHUTEIBHASA 3ANMNCKA

Pa6ouyas nporpamma no xumun 9 kiacc ®I'OC 0cHOBHOIO0 00111er0o 00Pa30BaHUA COOTBETCTBYET:

DdenepanbHoMy 3akoHy No273-D3 ot 29.12.2012 roxa «O6 obpazoBanuu B Poccuiickoit denepanuny;

denepanbHOMY TOCYIApPCTBEHHOMY 00pa3oBaTeIbHOMY CTAaHAAPTy OCHOBHOTO OOLIEr0 0Opa3oBaHUs, YTBEPXKAEHHOMY MpUKa3oM MUHH-
crepcTBa oOpazoBanus u Hayku PO Nel1897 ot 17.12.2010 roga;

[Ipuka3zy MunucrepcTBa oopa3zoBanus U Hayku PD Nel577 ot 31.12.2015 r. «O BHeceHUH U3MEHEHHH B efiepalibHBIN TOCY1apCTBEHHBIN
00pa3oBaTeNbHBIA CTAaHAAPT OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEPXKAEHHBIA NMpHKa3oM MMHHUCTEpCTBa 00pa3oBaHHs W Hayku POy
Nel1897 oT 17.12.2010 roga»

O6pazoBatenbHOI Tporpamme ocHOBHOro o0miero oopazoanus MKOY « AGpamoBckast ¢

VYyebnomy miany MKOYVY « AGpamoBckas ciin»

[Tpumepnoit paboueit mporpamme mo xumuum non penakuuedt O.C. TaOpuensina. Ilpenvernas mmuusi yaeOnukoB O.C.I'aGpuensina,
N.I".OctpoymoBa, C.A.Cnankosa 8-9 knaccsl.-M.: [Ipocemenue, 2019.

YueOnuky Xumus 8 kinacc O.C. I'abpuensn, U.I.Octpoymos, C.A. Crnagkos.- M.: [Ipocsemenue, 2020 r.

®denepanbHOMY NEepeyHio yueOHHKOB(puka3 Munmnpocsemnienus Poccun Ne345 ot 28.12.2018 r. u npuka3 Ne 249 ot 18.05.2020r.)

[Tonoxxenuto o paboueit mporpamme MKOY « AGpamoBckas cin»
@®OII OOO( npeaMeTHBIE PE3yIIbTATHI)



1.1 MecTo npeaMeTa B y4eOHOM ILIAHE.
B cootBercTBHM € Yy4eOHBIM IIJIAHOM LIKOJIBI, TOJIOBBIM KajleHAApHbIM yueOHbIM rpadgukom MKOVY « AGpamoBcKas Ci», HATUYUEM BbI-
XOIHBIX W Mpa3gHUYHBIX aHed B 2021-2022 ydueOHOM roay, paciucaHueM YYeOHBIX 3aHATUN B YCIOBUAX ISTHIHEBHON pabodel Hemenw Ha
2021-2022 yueOHbIii rog naHHas paboyasi mporpamMma 1o XuMuud B 9 kimacce paccunTtana Ha 70 4acos.

1.2. Ilnanupyembie pe3yJibTaThl H3yUYeHHs Y4€OHOT0 NpeaMeTa:

ITo 3aBepieHUIO Kypca XMMUU Ha 3TaHE OCHOBHOT'O 00ILero 0o0pa30BaHus BhIITYCKHUKH OCHOBHOM LIKOJIBI JOJDKHBI OBJIAJIETh CIACAYIOIIUMUI
pe3yabTaTaMu:
. Jluunocmmuwie pesynomamor:
1) oco3HaHHe CBOCH ITHUYECKON MPHHAIICIKHOCTH, 3HAHIUE UCTOPUH XUMHUH U BKJIa/Ia POCCHICKOM XUMHUYECKON HAyKH B MUPOBYIO XUMHIO;
2) ¢dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K MIO3HAHHIO XUMHHU; TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOLIMXCS K CAMOPA3BUTHIO U caMo00pa3o-
BaHUIO HA OCHOBE U3YyYEHHBIX (JAaKTOB, 3aKOHOB M TEOPUH XMMHHU; OCO3HAHHOTO BHIOOPA M MIOCTPOCHUE UHANBUAYAILHONW 00pa30BaTeIbHON TpaeK-
TOpPHH;
3) ¢opMupoBaHHUE LIEIOCTHON €CTECTBCHHO-HAYYHOW KapTUHBI MUPA, HEOTHEMIIEMO# YaCThIO KOTOPOIl SBJISIETCS XMMUYECKasi KapTHHA MUPA;
4) OBIa/ICHHE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, B TOM YHCIIC U XUMUYECKHM;
5) ocBOeHHE COIMATBHBIX HOPM, ITPABUII IOBEACHUSI, POJICH U (POPM COIMATIBHOM KU3HU B COLIMYME, IPUPOJIC M YaCTHOM KU3HU HAa OCHOBE IKOJIO-
TMYECKON KyJIbTYpHl U 0€301MacHOro oOpalieHts ¢ BeleCTBAMU 1 MaTepuallaMu;
6) dopMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMHU M B3POCIBIMU B TIpoOIiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO
M0JIE3HOHU, Y4eOHO-HCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJOB JESITEIbHOCTH, CBI3aHHBIX C XUMHEH.
Il. Memanpeomemmnuie pezynomamol:
1) ompexneneHue neneit COOCTBEHHOTO 00YUCHNUS, MOCTAHOBKA U (hOpMyITHpPOBaHHUE IS ceOs1 HOBBIX 3a71ad;
2) TUIAaHMPOBAHHME IyTEH JOCTHIKCHUS JKEJIAeMOTO Pe3ylibTaTa 00yueHHs XUMHUH KaK TEOPETHYECKOTO, TaK U KCIIEPUMEHTAIILHOTO XapaKTepa;
3) COOTHeceHHe CBOMX JCHCTBHUIl C ITAHUPYEMBbIMHU PE3yJIbTaTaMU, OCYIIECTBICHHE KOHTPOJISI CBOCH IEITEIbHOCTH B MPOLECCE TOCTHKECHHS pe-
3ynbTara, ONpe/esIeHne crioco00B AEHCTBUIM PU BBIOJIHEHNUHU JAOOPATOPHBIX M MPAKTHUECKUX pabOT B COOTBETCTBUH C MPaBUJIAMU TEXHUKU 0€3-
OIIaCHOCTH;
4) ompe/encHNEe NCTOYHUKOB XUMUUECKON MH(POPMAIHIH, TTOJyICHUE U aHAIN3 e€, CO37[aHue WH(POPMAIIMOHHOTO TIPOYKTa U €r0 MPE3eHTAIHS;
5) wucmonb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpAIlHii: aHAIN3a U CHHTE3a, CPABHEHHS M CHCTEMaTU3aliu, 0000IeHHS 1 KOHKPETU3allHH,
BBISIBJICHHE MPUYHMHHO-CIICJICTBEHHBIX CBS3€H M MOCTPOEHUE JIOTMUECKOTO PACcCY IECHUS U YMO3aKIIOUeHHUS (MHIYKTUBHOIO, I€IyKTUBHOTO U IO
aHaAJIOTUH) Ha MaTepHalle €CTECTBEHHO-HAYYHOI'O COJIEP/KaHUS;
6) yMeHHue CO3/1al0T, IPUMEHSTh U TIPE0OPA30BBIBATH 3HAKK M CUMBOJIBI, MOJICIIN M CXEMbI JUTS PEUICHHs yueOHBIX U MO3HABATEIBHBIX 3a/1a4;
7) ¢dopMupoBaHHE W Pa3BUTHE SKOJIOTHYECKOTO MBIIUICHUS, YMEHHE IPUMEHSTh €ro B NO3HABATEIbHONW, KOMMYHUKATHBHOM, COIIMAIBHON TpakK-
THKE U TPO(eCCHOHATILHOW OpUEHTAIUY;
8) reHepupoBaHHE UCH U ONPEACICHUE CPEACTB, HEOOXOIUMBIX JUIS UX peaTu3allty.



I11. IIpeameTHbBIE pe3yJabTaThI:

155.5.7.1. K konIy oO0yuenus B 9 kiacce y oOydaromierocss 0ymy chopMHpOBaHbI CIEIYIONINE TIPEIMETHBIEC PE3YIbTAThI
10 XUMUHU:

PACKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, AHUOH, PO-
CTOE BEILIECTBO, CII0KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKAsl PEAKLINS, XUMU-
YyecKkas CBsI3b, TEIIOBOM 3((PEKT peakiuu, MOJb, MOJIIPHBIN 00BEM, PaCTBOP, IICKTPOIUTHI, HEANEKTPOIUTHI, FJICKTPOIUTHYE-
CKasl JIMCCOLIMAIINS, PEaKIMd MOHHOTO OOMEHa, KaTaau3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMbIe U HEOOpAaTUMBIE PEaKIlvy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAHOBJICHHUE, AJUTOTpOmus, aMmpo-
TEPHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAsI, HIOHHAs, METaJUIMYECKas ), KpUCTaJUTMYecKasi peléTka, Koppo3us METalIOB, CILJIaBhI,
CKOPOCTh XMMHUUYECKOW PEAKLINH, IPEAEIBbHO nomyctumas konueHnTpauus 111K BewecTsa;

WJUTEOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITUI U MPUMEHSATH 3TU MOHITHUS MPU ONMKHCAHUU BEUIECTB U UX
MIpEBPALICHUM;

UCIOJIb30BATh XUMHYECKYI0 CUMBOJIMKY JIJISl COCTABJICHHS ()OPMYJT BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHIA;

OIPEAETATh BAJICHTHOCTh U CTENEHb OKHUCIIEHUSI XUMHYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOrO COCTaBa, IMPUHAJ-
JISKHOCTh BEIIECTB K OMPENEeAEHHOMY KJIACCy COCIMHEHHM Mo (hopMmysiaM, BUJI XUMUYECKON CBS3M (KOBAJICHTHAs, HIOHHASI, Me-
TaJUTMYeCcKasi) B HEOPTAaHMUECKUX COCTUHEHUSX, 3apsAJl UOHA M0 XUMHUYECKOH (opmysie, XapakTep Cpelibl B BOJIHBIX pacTBOpax
HEOPTaHWYECKUX COCTMHEHUH, TUIT KPUCTATUIMYECKOU PEMIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonuueckoro 3akona J[.M. MenneneeBa U JeMOHCTPUPOBATh €r0 MOHWMAaHUE: ONMUCHIBATh U Xa-



pakTepu3oBaTh TabIMYHyt0 popmy Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: PAa3InyaTh MOHATHUS «TJIaBHASI MOATPYIIA
(A-rpymma)» u «mobdounas nmoarpymnmna (b-rpymma)», Mansie U OoNbIIHe IEPUOIBI, COOTHOCUTH 0003HAYEHHSI, KOTOPBIEC NMEIOTCS
B MIEPUOJNYECKON TaOIMIIE, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] spa,
oO1iee 4uCiI0 3IEKTPOHOB U PACIpPENIEICHUE UX IO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHUU
CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B MPEEIax MaJbIX IEPUOAOB U TJIABHBIX MTOATPYIII C YIETOM CTPOCHHS UX ATOMOB;

KJIACCU(PHUIIMPOBATh XMMHUYECKUE SJIEMEHThI, HEOPraHUYECKUE BEUIECTBA, XUMHUYECKHE PEaKIUH (10 YUCIY U COCTaBY
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P (PEKTY, IO U3MEHEHHUIO CTENEHEN OKUCIICHUS XUMUYECKHUX DJIEMEHTOB);

XapaKTEepHU30BaTh (OMMUCHIBATh) OOLIUE U CIIEHIUPUUECKUE XUMUYECKHE CBOMCTBA MIPOCTHIX U CIOXHBIX BEIIECTB, MOJITBEP-
KJasl ONMCAaHNE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

COCTaBIIATh YPABHEHUS DJIEKTPOIUTUYECKON TUCCOLMAIMU KHUCIOT, IIEI0YEH U COJIEN, MTOJHBIE U COKPAIIEHHBIE YpaBHE-
HUS peakluii MOHHOrO OOMEHA, YpaBHEHUS PEaKUUi, MOATBEPKAAIOLIUX CYIIECTBOBAHUE T'€HETUYECKON CBA3M MEXIY Belle-
CTBAMM PA3JIUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOrO OanaHca
ATHUX PEAKIINIM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH ITPOTEKAHUS XMMUYECKUX ITPEBpAILe-
HUW B PAa3JIUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOIO JIEMEHTA 110
dbopMyIie coeTMHEHMs], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTDH PACUETHI MO YPABHEHUIO XUMUYECKOW PEaKIIH;

coOro1aTh MpaBujia MOJIb30BaHMS XUMHUECKOU MOCYI0M U JIa00paTOpPHBIM 000PYI0BAaHUEM, a TAKXKE MpaBuiIa OOpaIleHHs



C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJHEHHUIO Ja0OPATOPHBIX XUMHUUYECKUX OMBITOB MO MOJYYEHUIO U COOU-
paHuio ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIECKUCIOTO ra3a);

POBOJUTH PEAKIUU, MOATBEPKIAIOIINE KauyeCTBEHHBI COCTAaB Pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITYyTEM
XJIOpUAOPOMHUI-, MOAUI-, KapOoHaT-, pocdat-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB,;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIHHON IESITEILHOCTH - aHAJM3 U CUHTE3, CpaBHEHUE, 0000IIeHrEe, CUCTEMAaTH-
3aI[110, BBISIBJICHWE MPUYUHHO-CIEACTBEHHBIX CBSI3€U - ISl U3YUYEHHUSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUM, €CTECTBEHHO-

Hay4YHBbIC MCTObI ITIO3HAHUA - Ha6J'IIOI[eHI/IC, N3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaJ'IBHI-Jﬁ n MBICHCHHBIﬁ).



2. Cogep:xanue y4eOHOI0 mpeaMmera:

IToBTOpEeHMe M 00001IeHHE CBeIeHUI M0 Kypcy 8 kiacca

bunapubie coequnenus. OKCUIBI coneoOpasyronme U Hecosieodpasyrome. ['uapokcuapl: ocHOBaHUs, aMm(oTepHble, KUCIOTH. CpenHue,
KHCIIbIe, OCHOBHBIE COJIU.

O06o001IeHre CBEJICHUN 0 XUMHYECKHUX peakiusax. Kiaccupukanus XMMHYeCKUX PEaKIUil MO pa3InyHbIM OCHOBAHHSIM: COCTaBY M YUCITY pea-
TUPYIOIIMX M 00pa3yIOIIMXCs BEIIECTB, TEIIOBOMY 3(h(EKTy, HallPaBICHHUIO, U3MEHEHHUIO CTENICHEeH OKHCIIEHHUS 3JIEMEHTOB, 00Pa3yIoIIUX pearupy-
IOIIME BEIIECTBa, (haze, HCIIOIB30BAHHUIO KaTaIu3aTopa.

[TonsiTHE O CKOPOCTH XUMHYECKON peakii. DakTopbl, BIUAIONINE HA CKOPOCTh XUMUYECKHUX PEAKIIHil: MPUpoa pearupyrIiux BEmecTs, ux
KOHIICHTpAIIUsI, TeMIIepaTypa, 0N b COMPUKOCHOBEHMSI, HATMYME KaTtanu3aTopa. Karamus.

JlemoHcTparuu

O3HAaKOMJICHHE C KOJUICKIIUSIMHA METAJJIOB M HEMETAJLJIOB.

O3HakoOMJIEHHE C KOJUIEKIIUSIMH OKCUIOB, KUCIIOT U COJIEH.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIH OT MPUPOJIBI PEATUPYIONINX BEIICCTB.
3aBUCHUMOCTh CKOPOCTH XUMUYECKON PEAKIMH OT KOHIIEHTPAIIMK Pearupyronux BemecTs.
3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKITHH OT ILIOMIAIH

COTIPUKOCHOBEHHUSI PEarupyroIuX BEIIECTB («KUTISIIUN CII0I).
3aBUCHMOCTh CKOPOCTH XUMHYECKON PEaKIMK OT TEMITEPATYPhl pearupyrOIINX BEIICCTB.

JlabopaTopHbIE OMBITHI
BzaunmopeiicTBre aMMHuaka v XJa0poBOIOPOA.
Peakuus HeliTpanuzauuu.
Habmonenue TemnoBoro sddexra peakiinyu HeUTpanu3aiim.
B3aumoneiictBue cepHoii kucnotsl ¢ okcugom mMeau (II).
PaznoxxeHue nepokcua BOJOPO/Ia ¢ MOMOIIBIO KaTanasbl KapTodens
3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT MPUPOJIBI PEarupyroINX BEUIECTB HA MTPUMEPE B3aUMOICHCTBHSI paCTBOPOB THOCYIb(haTa
HATpUS U XJIOpUa Oapwusi, THOCYJIb(aTa HATPUS U COJTHOW KHCIIOTHI.
7.  3aBHCHMMOCTH CKOPOCTH XUMUUYECKOU PEAKIIMHU OT IPUPOILI METAIUIOB IIPH MX B3aMMOJEHCTBUM C CONHON KMCIIOTOM.
8.  3aBMCHMMOCTH CKOPOCTH XHUMHUYECKON PEAKIIMHU OT MPUPOIBI KMCIOT MPU B3aMMOIEHCTBUH UX C KETE30M.
9.  3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUH OT TEMIIEPATYPEL.
10. 3aBucHMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.
11. 3aBHCHMOCTBH CKOPOCTHM XMMHUYECKON PEAKIIUM OT MIIOMIAIU COPUKOCHOBEHHS PEaTUPYIONIHNX BELIECTB.

ook wbE



12 3aBUCHUMOCTh CKOpPOCTH XHUMHYECKOH pC€aKluu OT KaTaJlku3aTopa.

XumMuueckue P€AKIIMH B pacTBopax 3JJCKTPOJHUTOB

[TonsiTrie 00 ANEKTPOIUTUUECKON TUCCOLMALNU. DIECKTPOIUTH U HEINEKTPOIUTHI. MeXaHU3M JTMCCOLMALIUU SJIEKTPOIUTOB C Pa3inyHbIM Xa-
paktepoM cBsa3u. CTerneHb AIEKTPOIUTUYECKON quccourani. CUiabHbIe U CIa0ble AIEKTPOIUTHI.

OcHOBHBIE TTOJIOXKEHUS TEOPUHU DJIEKTPOIUTHYECKOI aucconuanuu. Knaccudukanust HoHOB U ux cBoiicTBa. KHCIOTHI, OCHOBAaHUS U COJIU KaK
NIEKTPONUTHL. VX KitaccuuKamnus U AUCCOIUAITHS.

OO01mre XMMUYECKHE CBOMCTBA KHUCIOT: U3MEHEHUE OKPACKH MHIUKATOPOB, B3aUMOJIEHCTBUE C METaJUIaMU, OKCHIaMU U TUIAPOKCHUIAMH Me-
TaJUIOB U COJISIMU. MOJNIEKYIISIpHBIE U MOHHBIE (ITOJIHBIEC U COKPAIIEHHBIC) YPABHEHUSI PEAKITUH.
XUMUYECKUN CMBICIT COKPAILIEHHBIX YPABHCHUI. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXY SJIEKTPOJIUTAMU O KOHUA. Psii akTHBHOCTH METAJIOB.

OO01mure XuMHYecKre CBOMCTBA IIeTIoueii: B3aUMOJICICTBIE C KUCIOTaMH, OKCUaMU HEMETAJUIOB, colisiMU. O0IIMe XMMHYECKUe CBOMCTBA He-
pacTBOPUMBIX OCHOBaHUM: B3AUMOAECHCTBHUE C KUCIOTAMH, Pa3JI0KEHUE TP HArPEBAHUU.

OO6mue XxuMUYecKre CBOMCTBAa CPeTHUX COJIeH: B3aMMOACHCTBHE C KUCIOTaMU, IIeIoYaMu, COJIIMU M MeTalljlaMu. B3anuMozeiicTBre KUCibIX
COJIEH CO ILIEJI0YaAMM.

['unponus, kak 0OMEHHOE B3aUMOJEHCTBHE coyiel ¢ BOAOW. [ MIpOan3 CoM CHIIBHOTO OCHOBAaHUA U ¢1a00il KucioTel. ['naponus conu crnabo-
0 OCHOBaHUS U cuibHOM KucioTsl. [lkama pH.

CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEM B CBETE TEOPUHU DJIEKTPOJIUTHUUECKOW TUCCOIUAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEeaKIHnii.

JeMoHcTpanuu.

. HcnpiTanne BemecTB U X pacTBOPOB HA JIEKTPONPOBOJIHOCTD.

. 3aBUCUMOCTB JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALIUH.
. JIBM>KeHHE OKpAllIEHHBIX MOHOB B 3JIEKTPUUECKOM I0JI€.

. Omnpenenenue xapakrepa cpelbl B paCTBOPax COJEH.

JlaGopaTOpHBIE OTBITHI.

13. JMuccoumarms cnabbix SIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHL.

14. W3menenue OKpacku MHIMKATOPOB B KUCIOTHOM CpEJIE.

15. Peaknus HefTpanM3anum pacTBOpa IEIOYH Pa3INYHBIMU KHCIOTAMH.

16. Tlomyuenue ruapoxcuna Meau (11).1 ero BzanMoaeNCTBUE C Pa3IMYHBIMHA KHCIOTAMH.

17. BsaumoneiicTBre cubHBIX KMCIOT ¢ okcugoM meau (11).
18-20. BzauMonelicTBHE KUCIOT C METAJIJIAMHU.

21. KauecTBeHHas peakuys Ha KapOOHAT-HOH.
22. Tlony4eHue cTyaHS KDEMHUEBOW KUCIOTHL.



23. KauecTBeHHas peakuys Ha XJIOPUJ - MU CYIb(aT-HOHbI

24. W3meHeHne OKpacKy MHAMKATOPOB B IIEJIOYHON Cpefe.

25. B3zauMOAEHCTBUE IENOUEH C YITIEKUCIBIM Fa30M.

26. KauecTBeHHAs peaKuyus Ha KATHOH AMMOHMSI.

27. Tlomyuenne ruapokcuna meau (1) u ero pasnoxenue.

28. BsaumopeiicTBuE KapOOHATOB ¢ KMCIOTAMM.

29. Tlomyuenne ruapoxcuna xenesa(lll).

30. BsaumopeiicTBre *xene3a ¢ pactBopoM cyiabdara meau (11)

[IpakTuueckue padboThl

1. Pemenue sxcriepuMEHTAIBHBIX 33714 110 TEME «DIEKTPOIMTHIECKAs JUCCOLUALMS

HemeTaiabl 1 uX COCAUMHCHUA

CtpoeHue aTOMOB HEMETaUIOB M MX ToJsioxkeHue B Ilepumonnueckoii cucrteme. Psig snexrpoorpunarensHoct. Kpucrammueckue peméTku
HEMETAJIOB — MPOCTBIX BEIIECTB. AJUIOTponus U e€ npuuuHbl. Ousznyeckue cBoicTBa HemeTauioB. O0nMe XMMUYECKHEe CBOWCTBA HEMETAIIOB:
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.

["asiorensl, cTpoeHHE UX aTOMOB U MOJeKysl. PU3nyeckue U XUMUUECKHE CBOMCTBA FAJION€HOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB rajore-
HOB B 3aBHCHMOCTH OT WX nosioxeHus B [lepuoanueckoit cucreme. HaxoxxeHue rajioreHoB B MPUPOJE U UX MOJydeHHE. 3HaYEeHUE U IMPUMEHEHUE
raJIOT€HOB.

["anoreHoBOOPO/IbI U COOTBETCTBYIOIIME UM KHCIOTHI: IUIABUKOBAsl, COJIsIHAs, OpOMOBOJOpO/HAsA, nonoBonopoaHas. ["amorenuasl. Kave-
CTBEHHBIE PEAaKIIUU Ha raJloreHU I-MOoHbL. [IpuMeHenne coelMHeHNH TaJoreHoB U X OMoJoruyeckast poib.

O6mas xapakrepuctuka saemeHToB VIA-rpynmel. Cepa B mpupoje U e€ noixydeHue. AJUIoTporHble MOIU(UKAIIMN CePhl M UX CBONCTBA. XU-
MHUYECKHE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoB0oJ0pO/I: CTpOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOoTy4YeHue U 3HaueHue. CepoBoaopoaHas kuciora. Cynbdusl u
uXx 3Ha4yeHue. JlroMuHOpOpBHI.

Oxkcup cepsl (1V), cepaucras kucnora, cyiabputhl. KauecTBeHHast peakius Ha CylIb(QUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauecTBeHHas peakiius Ha Cyib(aT-uoH.

CepHast KUCJI0Ta - CUJIBHBIN 3J1eKTponT. CBOMCTBA pa30aBICHHON CEPHON KHUCIIOTHI, KAK TUITMYHON KUCIOTHI: B3aUMOJICHCTBHE C METaJNIAMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHJIAMH, OCHOBAHUSAMH U aM(OTEPHBIMU THIPOKCUIaMH, colisiMu. KauecTBeHHas peakiiys Ha cynbdaT-uoH.

OO61mmas xapakTepucTuka 3neMeHToB VA-rpynmbl. A30T, CTpOGHHE aToMa U MOJIEKYJIbl. Pu3nueckue U XUMUYECKUE CBOMCTBA U IPUMEHEHHE
a3oTa. A30T B IPUPOJIE U €r0 OUOJIOTHYECKast POJIb.

AMMHUaK, CTpOEHHE MOJIEKYJIbI U (U3NYECKUE CBOMCTBA. AMMUAYHas BOJA, HAIIATBIPHBIA CIIUPT, THIpaT aMMHuaKka. JJOHOpHO -aKIEeNTOPHBIN
MeXaHU3M 00pa30BaHUs KaTHOHAa aMMOHMs. BoccTanoBHTeIbHBIE CBOMCTBa aMMuaka. Col aMMOHUS M X puMeHeHne. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSI.



Oxkcuppl a30Ta: HECOIe00pa3yrolue U KUCIOTHbIE. A30THCTask KUCI0Ta U HUTPUTHL. A30THAsI KMCIIOTa, €€ MoTy4YeHue u cBoiictBa. Hutparsl.

®ocdop, crpoerne aroma u amworponus. Pochunsl. Pochun. Okeun docdopa(V) u oprodochopnas kuciora. Pocdarsl. PochopHbie
ynoopenus. IHCEeKTUIIUBI.

OO0mast XxapakTepucTUKa 31eMeHTOB [V A-rpynmbsl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, IIPOCTHIX BEIIECTB U COCAMHEHUH B 3aBUCUMOCTH OT IO-
J0XeHus 31eMeHToB B [lepuoanueckoit cucreme. Yraepoa. AoTponHbie Moaudukanuu: anmas, rpadhut. AMop(dHBIN yriaepoa u ero copra: caxa,
AKTUBHPOBAHHBIN Yroib. AcopOrusa. XUMHUYECKUE CBOMCTBA yriepoaa. KokcoxuMuueckoe Mpou3BOJICTBO U €ro mpoayKius. KapOoumsr.

Oxkcua yraepona(ll): ctpoenue mosekyssl, mosrydeHue u ero cBoiicta. Oxcun yriepoaa(lV): ctpoeHre MOJIEKYJIbI, TOJTYYEeHHUE U €r0 CBOM-
cTBa. YronpHas kucinora. Conu yroJbHON KUCIOTHI: KapOOHATHI U TUAPOKapOoHaThl. TeXHUUecKas: U MUIIeBas Co/a.

Heopranuueckue u opraHM4ecKHe BellecTBa. YTIEBOAOPOAbl. XUMHUUYECKOE CTPOECHHUE OPraHMYECKUX BEIIECTB, KaK MOPAIOK COCAMHECHHUS
aTOMOB B MOJIEKYJIE 10 BaJIECHTHOCTHU.

Mertan, 3TaH, Kak MpeaeiabHble YIIEeBOAOPOIbl. DTUIICH U alleTUIICH, KaK HellpeaebHble (HEHACBIIEHHBIE) YIIIeBOJ0pOabl. 'opeHue yrieBo-
nopozioB. KauecTBeHHbIE peaklly Ha HETIPEAEIbHbIE COCTUHEHUS.

DOTUJIOBBIN CIIUPT, €r0 MOJydeHue, MpUMeHeHne U (pusnonaoruueckoe neictaue. TpéxaToMHbIN cnupT raunepuH. KadecTBeHHast peakiius Ha
MHOI0aTOMHBIE CIUPTHI. YKCYCHAs - IPEICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenne ero atoma u cpoiictsa. Kpemuuit B mpupoae. Cunumuasl ¥ cunad. Oxeun kpemuus(1Y). Kpemuuesas kucnora u e€ co-
.

[TpousBoacTBO cTekia U HeMeHnTa. [IpoayKius CHIMKaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIIOKHO, KepaMuKa, dhapdop, dasuc. Onrtuue-
CKO€ BOJIOKHO.

Hewmertannsl B mpupoe. @pakioHHas IEpEeroHKa )KUAKOTO BO3AyXa Kak crocod MmoixydeHus KUCiaopoa, a3oTa, aprona. [lomyuenue docdo-
pa, KpeMHUs, XJIopa, ioJa. DIEeKTPOIn3 pacTBOPOB.

[TomryueHue cepHOM KUCIOTHI: CBIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXeMa, METOJ] KUIISIIETO CIO0sI, TPUHIIUITBI TeTJI000MEeHa, IPOTUBOTOKA U
nupkyasauu. Oneym. [Ipon3BoacTBO aMMuaka: ChbIpb€, XMMHU3M, TEXHOJIOTHUECKas CXema.

JleMoHCTpan U

o Komnekius HEMETaIlJIOB.

e Mojenu KpUCTAIUTMYECKUX PEIETOK HEMETANIOB: aTOMHBIE i MOJIEKYJISIPHBIC.
e (O30HATOP ¥ MPUHIIUTIBI €70 PAOOTHI.
e ['OopeHre HEMETAIIJIOB - MPOCTHIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YTIIs.

OO0pa31pl TaJIOreHOB - MPOCTHIX BEIIECTB.

B3anMopencTere rajloreHoB ¢ MeTaJlJIaMu.

BriTecHenue xyopa OpoMoM wi iojja U3 pacTBOPOB UX CoJiei
Komnekuus npupoaHbIX coeIMHEHUH XI10pa.

B3anmopencTeue cepsl ¢ MeTauIaMH.

I'openue cepsl B KHUCIOpOJE



Konnekuus cynbsGuaHbx py.
KauectBennast peakuus Ha CylIbQUA-HOH
OO6eclBeunBaHrEe OKPALICHHBIX TKAHEH U IBETOB CEPHUCTHIM T'a30M.
B3aumoneiicTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEBIO.
OO0yriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CoctaB BO3ayxay.
Buneodparmentst u cnaiiap! «lItuusu 6azaps.
[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.
Paznoxxenue Guxpomara aMMOHUS.
B3anmopnencTere KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTBI C MEJIBIO.
I'openue uyepnHoro nopoxa
Pa3znoxxenue HuTpaTa Kaaus U TOPEHUE APEBECHOTO YrojibKa B HEM
OO0pa3ibl TpUpOIHBIX coequHeHH (ocdopa.
I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.
[Tonyuenue 6enoro pocdopa u UCHBITAHHE €TO CBOMCTB
Komnekuus «O06pa3iibl NpUpOJHBIX COEAUHEHUN YTIepoia»
[Toptper H. JI. 3enunckoro. Ilornomnienne akTHBUPOBAHHBIM YITIEM pacTBOPEHHBIX BEILECTB MJIM T'a30B.
VY eTpoicTBO MPOTUBOTA3A.
Monenu MoeKya MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.
B3aumoneiicTBue aTHiIeHa ¢ OpOMHOMN BOJIONM M pacTBOPOM MEepMaHraHaTa Kajus.
OOu1re XMMUYeCKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakiiis HA MHOTOAaTOMHBIE CITUPTHI.
Komnexmus «O0pa3ibl NPUPOAHBIX COEANHEHUH KPEMHHUS».
Komnekuus crekia, KEpaMUKH, HEMEHTA U U3JIE€IUN U3 HUX.
Komnekuust npoiyKIuy CUIIMKAaTHOM IPOMBIIIIJIEHHOCTH.
Buneodparmentst u cnaiiasr « [ Ipou3BOACTBO CTEKIA M IIEMEHTA.
Komnexknns «IIpupogHeie coequHEHNS HEMETAILIOB.
Buneodparments! u cnaiiabl «PpakMOHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparments! u cnaiiasl «llonydenne Bogopoa, KUCIOpoAa U TaIOr€HOB 3JIEKTPOIUTHUECKUM CIIOCOOOMY.
Monenu anmnapatoB Uil IPOU3BOJICTBA CEPHOI KUCIIOTHI.
Mopaens KUISIero Ciaosl.



Mosenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCIOTHIY.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBo aMmmuaKa.
Komnexkuust «Cripb€ A1l MOMTyUEHUS! CEPHOM KUCIOTBI».

JlaGopaTopHbI€ OMBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacro3HaBaH#e rajJoreHu/1-HOHOB.

KauectBeHnHbIe peakiiuy Ha Cynb(aT-HOHBI.

KauecTBeHHast peakiisi Ha KATHOH aMMOHHUSL.

XUMHUYECKHE CBOWCTBA a30THON KHCIOTHI, KAK JICKTPOJIUTA.
KauecTBennsie peakiuu Ha GocdaT-HoH.

[TonyueHue ¥ CBOWCTBA yrOJIbHOM KHUCIIOTHI.

KauecTBeHHast peakiusi Ha KapOOHAT-HOH.

[IpomyckaHue yriieKuciioro ra3a uepe3 pacTBOp CHIIMKATa HaTPusl.

IIpakTnyeckne padoThl

2.

3.
4.
5

N3yueHne cBOMCTB CONSTHOM KUCIIOTBHI.

N3yueHne CBOMCTB CEpHOMN KHUCIIOTBHI.

[TosryueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenue yrnexucnoro raza. KauectBeHHas peakuust Ha KapOOHAT-HOHBI.

MeTaajabl 1 UX COeUHEHHUSA
IlonoxxeHne MeTaLIIOB B Hepnonﬂqecxoﬁ CUCTCEMEC XUMHNUYCCKUX DJICMCHTOB I[ . MeHL[eneeBa, CTPOCHHUEC UX AaTOMOB M KPUCTAJIJIOB. Mertan-

JMYECKas CBSA3b U METAJUIMYECKash KpUCTAJUIMYECKas permeTka. Pu3ndecKkue CBONCTBA METAJLIOB: JIEKTPO- U TEIIONPOBOAHOCTD, OTpaXKarolas CIo-
COOHOCTD, MIACTUYHOCTh. CIIaBbl YEPHBIE U I[BETHHIE.

Mertauibl KaKk BOCCTAHOBUTEINIH. DJIEKTPOXUMUYECKUH psi/i HANIPSHKEHUH. B3auMoencTBue METAIOB ¢ HEMETaNIaMU, OKCUJIAMH, KUCIIOTaAMH, COJIS-
MU. ATIOMUHOTEPMUSL.

CtpoeHune aTOMOB M MPOCTHIX BEIIECTB IMIETOYHBIX METAJIJIOB. 3aBUCUMOCTh (PM3UYECKUX U XMMHUYECKUX CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsiOB
siiep ux aTroMoB. OKCHUJIBI M THAPOKCU/IBI IIETTOYHBIX METAJIOB, UX MOJIyY€HHUE, CBOMCTBA, IpUMEHEHNEe. BaskHellne conu MeToYHbIX METaIOB, UX
3HAYEHUE B )KMBOW U HEKUBOM MIPUPOJIE U B 5KU3HU YEIIOBEKA.

CTpoeHre aTOMOB U MPOCTHIX BEIIECTB MIEJIOYHO3EMETbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKUX H XUMUYECKUX CBOWMCTB IIEIOYHO3EMETbHBIX Me-
TAJJIOB OT 3apANIOB sAep UX aTOMOB. OKCHIBI M TUAPOKCHIBI IIETOYHO3EMENIbHBIX METAJIJIOB, UX MOJIy4Y€HHE, CBOMCTBA U MPUMEHEeHNE. BaxuHenme
COJTU IIEJIOYHO - 3€MENIbHBIX METAJNIOB, MX 3HAYCHHUE B MIPUPOJIC U )KU3HH yesoBeka. KapOoHaThl U THAPOKApOOHATHI KATbITHSI.



KéctkocTh BoAbI: BpeMeHHasi U nocTtosiHHas. CriocoObl ycTpaHeHHs] BpeMeHHOM skE€cTkocTu. Croco0bl ycTpaHeHHs TOCTOSTHHOM sk€écTkocTu. oHu-
Thl. COSIMHEHUS AIFOMHUHHUS B TIPUPOJIe. XUMHUYECKUE CBOMCTBA amoMuHUsS. OCOOEHHOCTH OKCHJIA M THIPOKCH]IA AIFOMUHUS KaK aM()OTEPHBIX CO-
eauHeHni. BaykHenme coy aTroMUHNS (XJI0pUI, Cyabdar).

Ocobennoctu cTpoeHust atoMa kenesa. XKenezo B npupojie. Baxueiimue pyast sxene3a. Oxcuasl 1 ruapokcunl xenesa(ll) u xeneza(lll). Conm xe-
ne3a(ll) u xenesa(lll). O6Hapy)keHHUE HOHOB KATHOHOB JK€JI€3a B pacTBOPE. 3HaUCHUE COCTMHCHUH JKele3a.

Kopposus xumudeckas U 2JIEKTPOXUMUYECKas. 3alIuTa METAIJIOB OT KOppo3uu. MeTallisl B IpUpo/ie: B CBOOOTHOM BUJC U B BUJE coeanHeHuid. [1o-
HATUE 0 MeTaITypruu. YépHas u uBetHas Metayutyprus. [lupomeraninyprus, ruipoMeTatyprus, siaeKkTpoMmeTanyprus. Jlomennslii mpouecc. I[lepe-
paboTKa 4yryHa B CTajb. DJIEKTPOJIU3 PACILIABOB.

JlemoHcTparuu

B3anmoneiicTBre HATpUs, TUTHS U KAJIBLIUS C BOJOM.

['openue HaTpus, MarHus u xemne3a B KUCIOPOJE.

Bcenbinika TepMUTHOM CMECH.

B3anmoneiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BianmojeiicTBre alIfTOMHHMS C KHCIIOTaMH, IIIeJI0YaMU U BOJIOMN.

B3aumoseiicTBue xene3a u MeIu C XJIOPOM.

B3aumMozeiicTBre Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCIOTOH (pa30aBIeHHON U KOHLIEHTPUPOBAHHOM).
Oxkpacka miaMeHH COeUHEHUSIMH IIEeJTOYHBIX METAJIIOB.

Oxkpacka mIaMeHH COEUHEHUAMH IIETOUYHO3EMENIbHBIX METAILIIOB .

T"amenue n3BecTH BOIOH.

[Tonydyenue xECTKOM BOABI B3AMMOJICHCTBUEM YIIEKUCIIOTO ra3a € U3BECTKOBOW BOJIOM.
YcTpaneHue BpeMEHHO KECTKOCTH KHUIISTYEHHUEM U T00aBKOM COJIBI.

VYcrpaHneHue moCTOSHHON KECTKOCTU JOOABKOM COIBI.

WonuTs! 1 npuHIMN UX AelcTBUA (BUIEO(DpPAarMeHT).

Konnexkuust npupoIHbIX COEANHEHUIN aTFOMUHUS.

Buneodparments! u cnaiiapl «OKCHT aTFOMUHUS U €70 MOAU(DUKAITII.

[Tonyuenue ampoTepHOTO THAPOKCUIA ATTFOMUHUS U UCCIIEIOBAHNUE €TO0 CBOMCTB.
Konnexus «XuMudecKrue HCTOYHUKHA TOKA.

Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTAIBHBIX U3AEJUI B 3aBUCUMOCTH OT YCIIOBHI MTPOIIECCOB.
Boccranosnenue menu u3 okcuaa meau(ll) Bogopogom.

Buneodparments! u cnaiiasl «[I[por3BOACTBO UyTyHA U CTATH.

Buneodparments! u cnaiiasl «M3nemnus U3 4yryHa v CTaiamny».



. BuneodparmenTst u craiiabl «I[[pOM3BOICTBO aTIOMHHUS.
JIaGopaTOpHBIE OIBITHI

39. BsaumoseiicTsue xenesa ¢ pactBopoM cynbdara meau(ll).
40. TlomydeHue N3BECTKOBOM BOBI M ONBITHI C HEHA.

41. Tlonyuenue ruapoxcunos xenesa(ll) u (111).

42. KauecTBEHHBIE PEAKIIUK Ha KATHOHBI JKeJe3a
[IpakTryeckue paboThI

6.7KECTKOCTL BOJBI M CIIOCOOBI €€ YCTPAHEHHMS.

7.Pelenue 3KCEpUMEHTAIBHBIX 3aa4 110 TeMe «MeTaiby».

XuMusl ¥ OKPY:Ka0IIasa cpeaa
CrpoeHue 3eMiu: sSApo, MAaHTHS, 3eMHas KOpa, X XUMAYECKUH cocTtaB. JIutocdepa u e€ xumudeckuii cocraB. Munepansl. Pyner. Ocamou-
Hble opoabl. [Tone3Hble uckonaemble. XUMUYECKUN COCTaB ruapochepbl. XUMHUECKUI cocTaB aTMOC(EPHI.
HcTOYHMKY XMMHUYECKOTO 3arpsi3HEHHs OKPY>Kaloliel cpepl. [ 1odanpHbIe SK0IornYeckne mpo0aeMbl Ye0BeUeCTBa: MApHUKOBBINA dPQEKT, KNCIOT-
HbIE JI0’KI1, 030HOBBIE JIBIPBI. MeX1yHapOIHOE COTPYAHUYECTBO B 00J1aCTH OXpaHbl OKPYXKAIOIIEH Cpe/ibl OT XUMHUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUS.
JdemoncTpanuu

. Buneodparments! u cnaiasl «CtpoeHue 3eMild U €€ XUMUYECKHUI COCTaB.
. Komnekuyst MUHEpaJIOB ¥ TOPHBIX TIOPOI.

* Komnexnus «Pynapl MeTamiosy.

Buneodparments! u cnaiasl «l'106anbHble 3KOI0rMUECKUE TPOOIEMbI UETI0BEYECTBAY.
JlaGopaTopHBbI€ OIBITHI
43. W3ydeHue rpanura.
44, W3y4yeHne MapKHUPOBOK Pa3IMYHBIX BUIOB IIPOMBIILIEHHBIX U TPOJIOBOJILCTBEHHBIX TOBAPOB.
O06001IeHMe 3HAHUI IO XUMHHM 32 KYPC OCHOBHOM IKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHHEM XMMHUECKOro aneMeHTa B [lepuonnueckoii cucreme. CTpoeHHe BELIECTBA: XUMUYECKas CBSA3b U
KPUCTANTNYECKUE PEIIETKU. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BELIECTB (METAIJIOB, HEMETAIIJIOB, OJ1arOPOAHBIX T'a30B) OT
MOJIO’KEHUs y1eMeHTOB B [lepuonnueckoii cucreme. TUonorus HeOpraHMUECKUX BEIIECTB, JAeJIeHNe UX Ha Kiacchl U rpymnnsl. [IpeacraBureny.
[Tpu3Haku 1 yCIOBUS MPOTEKAHUS XUMHUECKUX peakinil. TUIOIOrusl XMMUYECKUX PeakIfii o pa3InyHbIM OCHOBAaHHIM. Peakiiuy HOHHOTO oOMeHa.
OKHCTUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.



XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIC XUMHUECKUE CBOMCTBA COICO0Pa3yIONUMX OKCHIIOB, THIPOKCHIOB (OCHOBAHHIA, KUCIIOT U
aM(pOTEPHBIX THIPOKCHUJIOB), COJICH.



3.Y4e0Ho- TeMaTH4YeCKOe IVIAHMPOBAHNE

Ne Tema KonnuecTBo yacoB
1 [ToBTOpeHME 1 0000IIEHNE CBEICHUH 10 KypCey 8 Kiacca. XUMHUYe- 7 4yacoB
CKHE peaKInu
2 XUMHUYECKUE PEAKIIUU B paCTBOPAX 10 vacos
3 HeMmeTanisl 1 UX cOeTUHECHUSI 25 4yacoB
4 Mertamisl 1 BX COSTUHECHUS 17 yacoB
5 XUMUS U OKPYIKaroIas cpeia 2 4Jaca
6 O060011eH1e 3HaHU) IO XMMHH 32 KypC OCHOBHOM IIKOJIBI. 7 4acoB
[Toaroroska k OCHOBHOMY rocyapcTBEHHOMY dk3aMeny (OI'D)
Hroro: 70 gacoB
4. KaneHaapHoO-TeMaTH4YeCKoe IVIAHNPOBAHUE M0 XMMHUH 9 KJjace
Ha 2021-2022 yu.rop,
Ne ypoxka HaunmenoBanue pasniena, TEMbI Komnmue- Jlata [Tpumeuanusi, usmMeHe-
CTBO YacoB HUs1, BHOCUMBIE B pa-
604yI0 MporpaMmMy
IToBTOpeHune n 0000mIeHNe cBeleHNH 10 Kypcy 8 kiacca. Xumudeckue peakuuu (7 1)
1 Knaccudukanys HeopraHnueckrx BeIIeCTB U UX HOMEHKIAaTypa 1
2-3 Knaccudukanus XMMHUECKUX peaklUi M0 pa3IMYHbIM OCHOBAHUSIM 2




4-5 [ToHsITHE O CKOPOCTH XMMHYECKOM PEaKIIHH. 2
6. Karanu3 1
7 Bxoanas nuarnoctudeckas pabora 1

Xumuyeckue peakuuu B pacrpopax (10 u)
8. DIIEKTPOIUTHYECKAS 1
JTUCCOITHAITUS
9. OcHOBHBIE TIOJIOKEHUS TEOPHUH dJIeKTpoauTuueckon nuccounanuu (TD]]) 1
10.-11 | Xumuueckue CBOMCTBA KHCIOT KaK AJIEKTPOJIUTOB 2

12. XUMHUYECKUE CBOWCTBA OCHOBAHUMN KaK JICKTPOIUTOB 1
13 XUMHYECKUE CBOMCTBA COJIEH KaK AJIEKTPOJIUTOB 1
14 [TonsiTue 0 rugponu3e coneit 1
15 IL.p. No 1. Pemienne skciepuMEeHTAIBHBIX 33]1a4 110 TeME «DIEKTPOIUTH- 1

qyecKas IUCCOIMAIIHS

16 O06o01IeHre U cucTeMaTu3alys 3HaHUN 10 TeMe « X UMUYECKUE PeaKINH 1

B PACTBOPAX JICKTPOIUTOBY
17 K.p.Ne 1 mo reme «XuMHUUYECKHE PEAKIIH B PACTBOPAX IIEKTPOIUTOBY 1
HemeTanabl U ux coeanHenus (25 4)
18 OO01mas xapakTepucTHKa 1
HEMETAJIIOB
19 O6mas xapakrepuctuka 3aemeHToB VIIA rpynmnsl — ranoreHon 1
20 CoequHeHns rajIoreHoB 1




21

I[Lp.Ne 2. «M3ydueHue CBOMCTB COJISTHOM KUCIOThI»

22 O61as xapakrepucTtuka 3aemMeHToB VI A - xanbkorenos. Cepa
23 CepoBo10pOT U CYIIb(HIBI
24 KucnopoaHbie coetuHEHHSI Cepbl
25 [Lp. No 3. «3yueHue CBOMCTB CEPHOU KUCIOTHI»
26 OO01as xapakTepUCTHKa XUMUYECKUX 1eMEHTOB VA rpymibl. A30T
27 Ammuak. Conu aMMOHUS
28 [1.p.Ne 4 «IlonyueHne aMMHaKa U U3y4€HHE €r0 CBOMCTBY»
29-30 KucnoponHelie coenHeHUs a30Ta
31 docdop u ero coenHEHUS
32 O6mras xapakrepucTika 3iaeMeHToB [V A- rpynnsl. Yriepoa
33 KucnoponHelie coenHeHus yriepoaa
34 YTI1eBOA0POIBI
35 IT.p. Ne 5. «IlomyueHue yriaekuciaoro raza 1 U3y4eHUE €ro CBONCTBY
36 Kucnopoacoaepxaiine opraHuueCKue COeJUHEHMS




37

Kpemuuii u ero coeiuHeHust

38 CwimkaTHass TPOMBIITUICHHOCTD
39 [ToydeHue HEMETAIIOB
40 [Tomyuenue BaXXHEUIIUX XUMHUYECKUX COCTUHEHHM HEMETallIOB
41 O0600mmenue no teme «HeMeramisl 1 UX COEJUHEHUS
42 K.p. Ne2 mo teme: «HemeTanssl U X COETUHEHUSD)
MeTanibl u ux coequHeHus (17 4)
43 OO11ast XapakTepUCTHKA METAJIJIOB
44 XUMUYECKUE CBOKCTBA METAJIJIOB
45-46 OOm1ast xapakTepucTiKa 37eMeHToB | A- rpymnmsl
47-48 O61as xapaktepuctuka 3aemMeHToB [ A- rpymnmnbl
49-50 OO01mas XxapakTepuCcTHKA MIET0YHO3eMENbHBIX
METaJIJIOB
51 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHUs




52 IT.p.Ne 6. «JK&cTKOCTh BOJIBI M CTIOCOOBI €€ YCTPAHCHHS 1
53 ATIOMUHUH ¥ €T0 COSTUHEHUS 1
54 Keneso 1
55 CoennHeHHns xejesa 1
56 IL.p. No 7 «Pemienue 1
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTabhy
S7 Koppo3zus MeTauioB u criocoObl 3alIUThl OT Hee 1
58 MerTauisl B IpUpoOIC. 1
59 [TonsiTve 0 MeTamuTypruu 1
60 O0o00uIeHNe 3HaHUH TI0 TeMe «MeTalTb) 1
61 KonTponbHas padot 3 no reme «Metamib» 1
Xumus 4 OKpyskawmas cpeaa (2 4)
62 X MMHYECKUI COCTAB IJIAHETHI 3eMJIsl 1
63 OxpaHa OKpYyKarolei cpebl 0T XUMUIECKOTO 3arpsi3HEHUS 1

O0001eHNE 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM LIKOJIbI.
IToaroroBka k OcHOBHOMY rocyaapcrseHHOMY 3k3ameny (OI'9) (7 v)




64 Bemecta 1
65 XUMHUECKUE PEaKIINU 1
66 OCHOBBI HEOPTaHMYECKOW XUMHUU 1
67 [ToBTopenue u o6o0mmenue mo reme. [ToaroToBKa K KOHTPOIBHOMN padboTe 1
68 KontposbHas padbotaNed «lToropast mo Kypcy OCHOBHOM IIKOJIbI) 1

Hroro: 68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 9xnaccy
1. Tabpuensu O. C. Xumus. 8 knacc: yueOHHK 17151 001eoopazoBatenbHbix opranusanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos.
— M.: [Ipocsemienne, 2021
2. T'abpuensu O. C. Xumusa. Meroanueckoe mocodue st § kiacca yueOHoe mocodue i oomeoopazoBarenbabix opranmszanuii / O. C. ['abpue-
nsiH, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2020

Hugpopmayuonnwie cpeocmea
1. http://www.alhimik.ru. IlpencraBneHbl pyOpHKH: COBEThI a0UTYPUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (OUeHb 0OJIbINas TOAO0pKa TaOIHIl U
CIPAaBOYHBIX MAaTEPUAIIOB), BECEIasi XUMHUSI, HOBOCTH, OJMMITHAIbI, KYHCTKamepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEIICHHIA).

2. http://www.hij.ru. Xypran «XuMus 1 )KHU3Hb» MOHATHO U 3aHUMATEIBHO PacCKa3bIBacT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B
MHpE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBIi )ypHAT «XUMHKH U XHMHUs», B KOTOPOM TPEICTABICHO MHOXECTBO

OIBITOB TI0 XUMHH, 3aHUMATEIILHON HH(OPMAIUH, TI03BOJISIOIICH YBICUh YUCHHKOB 3KCIIEPUMEHTAILHOM YacThIO MPEIMETa.
4. http://c-books.narod.ru. BceBo3moxkHas TuTepaTypa no XuMHH.

5. http://www.drofa-ventana.ru. M3BectHoe u31aTenbCcTBO y4eOHOM IUTEepaTypbl. HOBUHKHM HAy4HO-TIOMYISPHBIX U 3aHUMATENbHBIX KHUT TI0
XUMUH.

6. http://1september.ru. >Kypnan muist yunTenei u He TONBKO. bonbioe KoaumyecTBO paboOT YUSHHKOB, B TOM YHCIIE U HCCIIEI0BATEIBCKOTO Xa-
pakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIBHBII MOPTAT CO CChUTKAMK Ha 00pa30oBaTelIbHbIC CANThI [0 XUMUH.
8. www.periodictable.ru. COopHHUK cTaTell 0 XUMHUYECKHUX JIEMEHTaX, HIUTFOCTPUPOBAHHBIH IKCIIEPUMEHTOM
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