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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHMHM Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIEro
oOpazoBanus, npenacrabieHHbix B @PI'OC OO0, a takke Ha OCHOBE (efepalbHON paboyeil mporpamMmbl
BOCIIUTAHMUS M C Y4ETOM KOHIETIIMU MPENoJaBaHus y4eOHOro mpeamera «XHMHUS» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOWIei cTpaTernu oOydeHus, BOCIIUTAHUS U
pa3BUTHA OOydYalOIIUXCS CPEACTBAMU Y4e€OHOro IMpeAMeTa, YCTaHaBIMBAaeT 00sA3aTelIbHOE IMPEIMETHOE
CoJiep’KaHue, MpeaycMaTpUBaeT paclpeieiieHue €ro Io KilaccaM U CTPYKTypUpOBaHHE IO pas3fjeiiaM U
TeMaM [porpaMMbl IO XUMHH, OIPEAENAECT KOJIMYECTBEHHbIE M KAUYECTBEHHBIE XapaKTEPUCTUKHU
COJIEp/KaHUs, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4e€OHOIro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
OIIpeieNIIeT BO3MOXKHOCTH MpeaMeTa JUIsl peanu3anuu TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynprataM OOyudeHUs XUMHUM Ha YPOBHE LEJ€H H3ydyeHus IpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIETrocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XHMMHHU CIY)KAT OCHOBOW s (OPMHUPOBAHHMS MHPOBO33PEHHS OOYYAIOLIETOCS, €ro
MPEJICTABJICHU O MaTepuaJbHOM EAMHCTBE MHUPA, BAXHYIO pOJIb HWrPalOT (opMHUpyEeMble XUMHEH
MPEJCTABICHUS O B3aMMONIPEBPALICHUAX SHEPTUH U 00 IBOJIOIHMH BEIIECTB B MPUPOJE, O MYTAX PEIICHHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET pean3alui BO3MOKHOCTEH JJIsi CAMOPA3BUTHUSL M (POPMHUPOBAHUS KYJIbTYPBI INYHOCTH,
e€ o01elt U GyHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs, HaBbIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOM  JesTETbHOCTH, SKCIIEPUMEHTAIBHBIX UM  HCCIEAOBAaTENbCKUX YMEHHI,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATIBHON e TENbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIaJbIBAC€T OCHOBBI ILI€JOCTHOTO B3IJIAJa Ha
€IMHCTBO IIPUPO/IbI M YEJTIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarloM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH 00Y4YarOLINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrHMYECKOe 00pazoBaHue 00yUYaroIUXCsl.

JlanHble HampaBlieHUs B OOyYEHHWHM XHUMHUHU OOECIEeUMBAIOTCS CHEIU(UKON COAepKaHUS Y4eOHOTO
npeaMeTa, KOTOPBIA SBJSETCS MeJarorndeckd afanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HayKM XMMHU Ha
OIPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO oOmero oOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOCHHE
00y4aloIMMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHU, OCHOB HEOPTaHMYECKON XMMHUH U HEKOTOPBIX
OTJEJIbHBIX 3HAUMMBIX TIOHATUI OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus IPOrpaMMbl 0 XUMUK c(pOPpMHUpPOBaHA HA OCHOBE CUCTEMHOT0 MOJX0/1a K €€
n3ydyeHuo. CopaepaHue CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYecKol peakiuu. O6Ge 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl MO MPUHIUITY
IIOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHNI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE HIMIIMPHUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJAHOTO YPOBHS K APYTrOMY, BBIOJHSASA (PYHKIIMHM OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTUYECKOIO0 NPHUMEHEHUS W IOIy4YEHUs
U3Y4aeMbIX BEILECTB.

OcBoeHHE MpOrpaMMbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOU
COCTABJISIOLIEH HAay4YHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOABI, LIEHHOCTHOIO OTHOLICHUS K
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HAyYHOMY 3HaHMIO U METOJaM IO3HaHUs B HayKe. M3yueHne XUMUU MPOUCXOIUT C MPHUBIICUEHUEM 3HAHUM
W3 paHee M3yYeHHBIX YYeOHBIX MpeaMeToB: «Okpyxarouuid Mupy», «buomorus. 5—7 kmaccei» u «Pusnka. 7
KJIacC».

[Ipu u3yyeHUU XUMHUU MPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak 0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JESATENbHOCTH YE€lIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOHM KyJbTYpHl. 3afadya y4eOHOTO MpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XUMHUECKUX 3HAHUUN
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, NOCTYMHBIX 0000IIeHUI
MHPOBO33PEHYECKOT0 XapakTepa, fA3blka HAayKd, B MPUOOMICHMHM K HAyYHBIM METOJaM IO3HAHUSA MpU
M3YyYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEILHBIX YMEHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-HCCIIEeOBATENCKON /1eATeIbHOCTH, OCBOCHUH IMPaBUII
0€e301MacHOT0 O0pAIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipn u3yyeHMM XMMHUU Ha YPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMs BaKHOE 3HAUECHUE MPHOOpEH
TaKHe LENH, KaK:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/IHUYECTBY, CaMOCTOSTEIHHOMY NPHUHATHIO PEIICHWH, CIIOCOOHOH ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJICHHOCTh OOyYEHUS Ha CHUCTEMaTHYECKOE MPUOOIIEHNE 00yJaIolUXCsl K CaMOCTOSATEbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— o0ecriedeHre yclIoBHi, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYaIOIIMMUCS OMbITa Pa3HOOOpa3HOI
NESTeIbHOCTH, TO3HAHMSI U CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHILIM), MMEIOLIUX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIESTEIBHOCTH;

— (opmupoBanue o0me (HyHKIMOHATFHOW M €CTEeCTBEHHO-HAyYHONW TPAMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATH M OLICHUBATH SIBICHUS OKPYXKAIOLIETO MUPA, MCIOIb3ysd 3HAHUS W OIBIT, MOJTy4YCHHBIC
NpU HW3YyYCHWH XUMHH, TMPUMEHSATh WX TPH PEUICHWH MPOOJIeM B TOBCEIHEBHOW JKM3HU U TPYHAOBOM
NESITENIbHOCTH;

— (¢opMupoBaHHe Yy O0OyYaromMXCS TYMAHHUCTHMUECKUX OTHOIIEHUN, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIs BBIPAOOTKHM HKOJIOTHUECKH 11€JeCO00pa3HOro IMOBENEHUs B OBITY U TPYIOBOMH
NeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBBS M OKPY’KAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTUBAIMH K O0YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpodmis U
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHU .

OO111ee uncI0 YacoB, OTBEAEHHBIX JJIS U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero oopa3oBaHusl,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B JKM3HHM 4Ye€JIOBEKAa. XHMMHUSA B CHUCTEME HayK. Tella M BEIIECTBA.
®duznuecKkue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [IoHATHE 0 METO1ax MMO3HAHUS B XUMHUH.
UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [Ipocteie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHass Macca. OTHOCHUTENbHAas MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Moisib. MousipHass macca. B3anMoOCBA3b KOJIMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BerlecTBa. Pacy€rel mo hopMysiaMm XMMHUUYECKUX COSTUHEHHIA.

dusznueckue M XMMHUUYECKHE SBJICHHUS. XUMHUYECKas peakuus W e€ MPU3HAKU. 3aKOH COXPAHCHHS
Macchl BemIecTB. XHUMHUYecKHWe ypaBHeHHsA. Kiaccudukamuss XUMHUYECKMX peakuuid (CoeIuHeHus,
pa3NoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAON, MpaBWIaMH padOTHI B JJA0OpaTOpuu U mpuéMamMu OOpallieHus ¢
1abopaTopHBIM 000PYIOBaHHEM, HU3yUYEHUE U ONHUCAaHUE (PU3NYECKHX CBOWCTB 00pa3lloB HEOPTraHMYECKHUX
BEILIECTB, HaOmtojeHne (u3ndyeckux (TUTABJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHEe M KOHJEHCAlUs BOJbI) M XMMHUYECKUX (TOpPEHHE CBEUYH, MPOKAIMBAHHUE MEIHOIN MPOBOJIOKH,
B3aMMOJICIICTBME MeJla € KHCJIOTOM) SBJICHMH, HAOJIOJIEHUE U ONHCAaHME IPU3HAKOB IPOTEKAHMS
XUMHUYECKUX peakuui (pa3iokKeHHe caxapa, B3aUMOACHCTBHE CEpHOM KHUCIOTHI C XJIOPHAOM Oapus,
pasznokenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMo/IeiicTBIE Kese3a ¢ pactBopoM comu meau (11),
U3y4YeHHE CMOCOOOB pa3[elieHus CMecel: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BhIMAPUBAHUE,
JTUCTUJUIANMS, XpoMmaTtorpadus, NpPOBEIECHWE OYUCTKM TIOBApPEHHOW COJM, HAOIIOJCHHE W OIHCAaHHE
pe3yabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHWS MAacChl, CO3JaHuE MOoJenei
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucmopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxknenue
KHCIIOpO/ia B TIpHpoje, pu3nuveckre U XUMHUECKHe cBoiicTBa (peakiuu ropeHus). Okcunsl. [IpuMenenue
kucinoposia. CrnocoObl OTyYeHUs! KUCI0po/ia B JIa0OpAaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucioposaa
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TennoBoi >hPexkT XUMUIECKON peakiui, TEPMOXUMHUECKHE YPAaBHEHHUsI, 9K30- U IHAOTCPMUUECKUE
peakiuu. TormBo: yroias U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIEHUE MapHUKOBOTO A deKTa, pa3pylieHne
030HOBOTO CJIOSI.

Bogopon — snemeHT W mpocroe BemlecTBo. HaxokaeHue Bojopoga B mpupone, (usmueckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CITIOCOObI oydeHusi. Kuciaotsr u comm.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusunyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PacTBophl. HackilieHHbIE M HEHACKIIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBasi 10751 BEIIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
BoJibl. OcHOBaHus. Poib pacTBOPOB B MPUPOJE M B JKM3HHM 4YelIOBeKAa. KpyroBopoT BOIBI B MpPHUPOJE.
3arpsi3HeHuEe IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukamms HEOPTaHUYECKUX COETUHEHUN. OKcHUIEL. Knaccuduxanus OKCHJIOB:
coneoOpa3ymoiue (OCHOBHBIC, KHCIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yromme. HoMeHKIaTypa OKCHUIOB.
DU3NYECKUE U XMMUYECKUE CBOMCTBA OKCUAOB. [TomyueHne okCcuioB.

OcnoBanust. Krnaccudukaiuss ocHOBaHMIA: IIENOYM M HEpAaCcTBOPUMBIE OCHOBaHMs. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnotsl. Knaccudukarmms kuciaor. Homenknatypa kucinoT. Ou3nyeckue M XUMHUYECKHE CBOMCTBA
kucinot. Psang aktuBHoctu metaiuioB H. H. bekerosa. I[lonyyenue Kucior.

Comu. Homenkinarypa coneil. @uznueckue 1 XuMudeckue cBoicTsa coseil. [lonydyenue coneil.
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I'eneTnueckas CBsI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KAueCTBEHHOE OMNpPEICICHHE COACpXKAHUS KHCIOpoJa B BO3AyXe, TMOJy4YeHHE, CcOoOHMpaHue,
pacro3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAa, HAOIIOIEHUE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUsSI BO3HUKHOBEHHUS W TPEKpAIlIEeHUS TOpeHus (mokapa), O3HaAKOMIIEHHE C 00pa3lamMu OKCHUIOB U
OIHMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAaHUE, PACIIO3HABAHUE U M3yYE€HUE CBOMCTB BOAOpOAa (FOpeHHE),
B3auMojeiictBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCMONB30BaHHME BUIECOMATEPUATIOB),
HaboieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCiieIoBaHHE 0OCOOEHHOCTEH pacTBOPEHHUs BELIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOWM MACCOBOM  JTOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HATpUEM U KalblueM) (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPHATIOB), HUCCIIECIOBAaHUE OOpPAa3OB HEOPraHUYECKHX BEUIECTB Pa3IMIHBIX
KJIACCOB, HAONIOICHUE WM3MEHEHMsI OKPAaCKU HMHIUKATOPOB B pPAcTBOpaxX KHUCJIOT W WIENIOYed, M3ydeHue
B3aumozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMU, pEeaKIUil
HEWTpalu3aluy, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJIHOIO MeETajla APYrUM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/ad Mo Teme «BaxHelime Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

I[epuoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeiieeBa.
Crtpoenue aToMoB. XuUMu4ecKas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBbie TONBITKM KJIacCU(PUKAIIUKM XUMUYECKUX dJeMeHTOB. [loHATHEe O Tpymnmax CXOJIHBIX
AJIEMEHTOB (IIIEJIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, TAIOT€HbI, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpPhIE
00pa3yroT aM(pOTEpHBIC OKCHJIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux syemeHToB . M. Menpaeneesa.
Kopotkomnepuonnas u mmuaHONIeproaHas Gopmel [lepnonnveckoil cucreMbl XUMU4ecKux dyeMeHToB . U.
MenpaeneeBa. [lepuonbl u rpymnmnbsl. @U3HUECKUI CMBICI HOPSAIKOBOIO HOMEpPA, HOMEPOB NIEPUOJIAa U TPYIIIIbI
AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M30Tombl. DnekTpoHbl. CTpOoeHUE AIEKTPOHHBIX 000I0UYeK
aToMOB niepBbIX 20 xuMuueckux 3neMeHToB [lepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOI0 2JIEMEHTA 10 €r0 MojoxeHuto B [lepuoauueckoit cucreme . . Menaeneesa.

3aKOHOMEPHOCTH UW3MEHEHHUS pajguyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIaM U EPUOIAM.

3nauenne Ilepuogmyeckoro 3akoHa u IlepuognMveckoil CHCTEMBbl XUMHUYECKHUX OJJIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. . Mennenees — yu4€HbIN U Tpak1aHNH.

Xumnueckasi cBs3b. KoBaneHTHas (MOJsipHAs W HEMOJSAPHAsi) CBS3b. ODJEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp okucieHus. OKHCIUTEIHLHO-BOCCTAHOBHUTENbHBIE peakiuu. [Ipomecchl OKucIeHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA ITMHKA C
pacTBOpaMH KHUCJIOT M MIENOYeH, MPOBEIACHUE OMBITOB, WJUIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (TOpEeHUE, PeaKluy Pa3ioKeHHs, COETUHEHNUS ).

Meostcnpeomemnuwie ceasu

Peanuzamusi MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHH XMMHU B 8 Kilacce OCYIIECTBISIETCS 4epe3
WCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSTHH, SBISTIONAXCS CHCTEMHBIMH
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MOHATHS: HAYYHBIA (pakKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3, CHHTE3,
KIacCUPUKALUs, TEPUOAUYHOCTh, HAOIIOJEHUE, SKCICPUMEHT, MOJACIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHHE.

®dusnka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHUJ, W30TOMbI, PaJlOaKTUBHOCTD,
MOJIEKYJa, DSJEKTPUYECKU 3apsijl, BEIIEeCTBO, Tello, O0BbEM, arperatHoe COCTOSIHHME BellecTBa, Tas,
(bu3nUYecKre BeTMYMHBI, €MHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COITHIIE.

buonorust: porocuntes, npixanue, ouocdepa.



I'eorpadus: armocdepa, runpocdepa, MUHEpAIbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuusi

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux ssemeHToB J[. M. Menpgeneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOWCTB XUMHUYECKMX JJIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KAJIMs, KaJblUs U UX COEAMHEHUN B COOTBETCTBUHU C MOJI0KEHUEM 3IeMEHTOB B [lepuonnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABl XMMUYECKOM CBA3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKJIATypa HEOPraHHMYECKHX BEIIECTB. XHUMHUYECKHE CBOICTBa BEIIECTB,
OTHOCSIIMXCS K PAa3JIMYHBIM KJlacCaM HEOPraHMYECKUX COECIUHEHMM, FeHETUYECKasl CBS3b HEOPraHMYECKHUX
BELLECTB.

Knaccupukanysa XuUMHUECKHX peakUMid 10 pa3auyHbIM [pU3HAaKaM (II0 4YHUCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEMIOBOMY 3(PeKTy, M0 H3MEHEHUIO CTENeHEH OKUCICHUS
XUMHYECKHX JJEMEHTOB, IO OOpPAaTUMOCTH, IO YYACTHUIO KaTaM3aTtopa). DK30- H DHIAOTCPMUUYCCKUE
peakLuu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonaTne 0 cKopocTH XUMHUECKOW peakiuu. [loHsTHE 00 0OPATUMBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHsATHE O TOMOIEHHBIX W TeTeporeHHbIX peakuusx. [lonstue o karanuze. Ilonarue o
XUMHUYECKOM paBHOBecUU. DakTOpbl, BIUSIOLUIME HAa CKOPOCTb XMUMHMUYECKOH pEAaKIUM U IOJO0XKEHHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN Oananc OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBI€HUE YpPAaBHEHUN OKHUCIWUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMI C
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALMUA. DJIEKTPOJMTHI M HEIIEKTPOJINTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMAIMN BELIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW CBsi3U. CTeNeHb AMCCOIMAIUH.
CunbHble U crabble AIEeKTPOIUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBUS NpPOTEKaHHWsS peakUuid HOHHOTO OOMeHa, MOJHbIE U
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHHUM U COJIEH B CBETE MPEACTaBICHUMN
00 3JIeKTpOIUTHYECKON Auccoranyy. KauecTBeHHbIe peakiiuy Ha HOHBI. [IoHsATHE 0 THApONIH3E CONeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB H
HeMeTalioB (rpaduta M anMasa), CIOXKHBIX BEIIECTB (XJOpHJa HATpHs), HCCIIEAOBAaHHE 3aBUCHUMOCTH
CKOPOCTH  XMMHYECKOH  peakuuMd OT  BO3JEHCTBUS  pa3iMYHbIX  (DAKTOpOB,  HCCIEI0BaHUE
ANIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MPOLECCA JUCCOLMALUN KUCIIOT, EI04YeN U cosiel (BO3MOKHO
HCIOJIb30BaHUE BHJIEO MATE€pPUANIOB), MPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKKA IMPOTEKAHUS
peakimii MOHHOro oOmeHa (oOpa3oBaHMe OcajKa, BBIJEIEHHE Ta3a, OOpa3oBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKuil  (FOpeHHe, peakHu
pa3IoXKEeHUs, COEAUHEHM ), paCIIO3HABaHNE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMN
Ha MOHBI, pellIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl u MX coeJMHHEHUSA

OO6mass xapakTtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEeHU
okucneHus. CTpoeHue U pU3NUecKue CBOMCTBA MPOCTHIX BEUIECTB — raJJOTeHOB. XMMHUYECKUE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJEICTBHE C MeTajlllaMH, HeMeTajulaMu, mienodamu). XisopoBoaopon. CosnsHas
KHCJIOTA, XUMHYECKHME CBOMCTBA, IIOJydCHHE, INpUMEHEHHE. JleHcTBHE XJIOpa M XJIOPOBOAOpOAA Ha
OpraHu3M uesoBeKka. BakHelne XJI0puasl U UX HAX0XKIEHHUE B IPUPOJIE.

OOmast xapakrepucTtuka 3yeMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHHe U (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTporHbeie MOTUGHUKAIIMKM KHCIOPOoJa U cepbl. XUMUYECKHe cBOMcTBa cepbl. CepoBOIOpO, CTPOCHUE,
¢busnueckue U xumMmuueckue corcTBa. OKCHUIBI Cephbl KakK MPEACTAaBUTEIN KUCIOTHBIX OKcuAoB. CepHas
KHUCIOTa, (U3MYECKHEe M XHMHYECKHe CBoiicTBa (0oOmiMe Kak MpeACTaBUTENs Kjacca KHUCIOT |
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cnennpuyeckne). XUMHUUECKUE PEAKLUH, JISKAIMe B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMyYeHUs CEPHOM
KUCIOTHI. [Ipumenenne cepHoit kuciaoTel. Colli CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIUs Ha CyJIb(aT-uoH.
Haxoxnenune ceppl M €€ COCOUHEHHH B INpupoae. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeisbl
COCUHEHUSIMH cepbl (KUCIOTHBIE TOXKIW, 3arps3HeHHe BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCJICHUS. A30T, paclpoCTpaHEHHE B TMPHUPOAC, (PHU3MUECKHE M XMMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupose. AMmuak, ero (u3HuecKhue M XUMHYECKHE CBOMCTBa, NOIy4YeHHE U
npuMeHerne. Conu aMMOHHMA, WX (U3MYECKHE M XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakius Ha HWOHBI aMMOHHMsS. A30THAas KHUCIOTa, €€ MoJydyeHHe, (U3MYecKue M XUMHUYECKUE CBOMCTBa
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W cnenupuyeckue). Vcrmonp3oBaHHE HUTPATOB U COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yH0OpeHuil. XuMHYeCKOe 3arpsi3HEHUE OKpYKarollel cpeabl
COCTMHEHUSMHU a30Ta (KHUCIOTHBIC JOXIW, 3arps3HEHHE BO3JayXa, NOYBBEI M BomoEMOB). Docdop,
annotponnble Mogudukanuu (ocdopa, dbuznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kuciora, (HU3MUESCKHE M XUMHUYECKHE CBOWCTBA, moiiydeHue. Mcnoms3oBanue (ocdatoB B
KauecTBE MHUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEPOJ, aNIOTPONHbIE MOAU(PUKAIIMY, pACIPOCTpaHEHUE B MPUpPOJE, pusnueckue u
XHUMHYECKHe cBOMCTBa. Ancopouus. KpyroBopot yriepona B npuponae. OKcuapl yriepoaa, ux Gu3ndeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIC OPraHU3MbI, MOJTYYEHHE M MPUMEHEHHE. DKOJIOTHYeCKUe
npoOJieMbl, cBsi3aHHBIE ¢ OkcuaoM yriepoaa (IV), rumoresa mIoOaTbHOTO TOTEIUICHHUS KIIMMATa,
MapHUKOBBIN AP (PeKT. YTonbHas KUCIOTa U €€ COJIU, X (PU3NYEeCKHe U XUMUYECKHE CBOMCTBA, MOJIyYeHHE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHAT-HOHBI. Vconp3oBanue KapOOHATOB B OBITY, MEIHIIMHE,
MIPOMBIIIIJICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayasbHbIE TOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEIMHEHMSX yriiepoja (MeTaH, 3TaH,
STUJICH, alleTHJIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKH YIII€BOAOPOAOB (Yrodib,
NPUPOJAHBIN ra3, He(Th), MPOAYKTHl UX IMepepaboTKu (OEH3MH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUPaX, OCNKaxX, YriIeBoJax — M UX POJIM B KU3HU YEIOBEKa.
MatepuranbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COESAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBa, MoJydyeHHEe U mnpuMeHeHue. CoenuHeHUs
kpemHus B ipupose. O0mue npencrasieHus o6 okcuae kpemuus (IV) u kpemaueBoit kucinore. CUIMKATHI,
UX MCIIOJIb30BaHME B OBbITY, B NPOMBIIIJICHHOCTH. BaxxHellne cTpouTenbHble MaTepHalibl: KepamHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [Ipobiembl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJISTHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI H HAOIIOICHNE IPU3HAKOB UX MPOTEKAHMS, OTIBITHI, OTPAXKAIOIINE
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HUX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), 0O3HAKOMJICHHE C oOpasmamMu XJOPHAOB (TajJOTeHUIOB), O3HAKOMJIEHHWE C oOpa3laMu
ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJb30BAHUE BHJEOMATEpHaloB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa NOJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI, M3yY€HHE XHUMHUYECKHX
CBOMCTB pa30aBICHHOW CEpPHOIM KHUCIIOTHI, MPOBEJCHHE KAuyeCTBEHHOW peakiuu Ha CcyabpaT-uoH |
HaOIo/IeHne MpU3HaKa e€ MpPOTeKaHus, O3HAaKOMIIEHHE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocdopa U ux
COeIMHEHUI (BO3MOXKHO HCIIOJNIb30BAaHUE BHJICOMATepHANIOB), 0Opa3llaMu a30THBIX U (OChHOPHBIX
ynoOpeHui, mnojlyueHue, CcOOUpaHHe, paclo3HaBaHWE U M3y4EHHE CBOMCTB aMMHaka, HpPOBEIACHHE
KayeCTBEHHBIX pPEaKUWi Ha HMOH aMMOHMA M ¢ochaT-MOH W H3YyYEeHHUE NPU3HAKOB HX MPOTEKAHUS,
B3aMMOJICIICTBIE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAblo (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENeld KpPUCTAUNIMYECKUX PpEmETOK anmasa, rpadura, ¢ysuiepeHa,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOTra3a, MoJyuyeHne, coOupaHue, paclo3HaBaHUEe U U3yYE€HUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAaT M CHIMKAT-MOHBI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,



O03HAKOMJICHHE C MPOAYKIHEH CUIUKATHOW MPOMBIILUIEHHOCTH, PEIICHUE SKCIEPUMEHTAbHBIX 3a/Jad IO
TeMe «BakHele HeMeTauIbl U UX COCAUHEHUSD.

MeTtaJuibl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX IOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux sneMmeHtoB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. Merayuindeckasl CBsI3b U METAJUIMYECKass KPUCTAIIMYECKAs: PEIIETKA. DIEKTPOXUMUYECKUHN Pl
HanpsDKeHUH MeTayuioB. Pu3nyeckue M XMMHUYECKHE CBOicTBa MeTamioB. OOmme crocoObl MOMyYeHHS
MeTaisioB. [loHsTHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
9YT'yH, TIOPATIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[llenounble MeTaybl: mnonoxkeHue B llepuommueckoit cucreme xumuyeckux syementos I, H.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoXkJaeHue B mpupoze. dDusnueckue u XMMHUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIIbl U TUAPOKCUIBI HATpUs U Kanud. [IpuMeHeHune 1mea0yHbIX METaluioB U
HX COCOUHEHMI.

[IlenouyHO3eMeNnbHBIE METAJUIBI MAarHUW M KanbUui: mosnoxkeHue B llepuogumyeckoit cucreme
xuMuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJICHHUE B npupoae. dusznueckue u
XMMHUYECKHE CBOWCTBAa MarHusl U Kanbliug. BaxHeiilue coelnHeHUs: Kalblus (OKCUI, TUIPOKCUI, COIH).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B Ilepunonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKICHHE B mpupoze. Ou3ndeckne U XMMHUICCKHE CBOWCTBA aIFOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoint cucreme xumuyeckux anemeHtoB . M. Menaeneesa,
CTPOEHHUE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE CBOMcTBa kene3a. OKCUbl,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U mostyueHue.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C O00pa3llaMd METaUIOB M CIUIABOB, MX (PU3WYECKUMH CBOMCTBAMHU, H3y4YEHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KaJbI[Ms M HATPUS C BOJON (BO3MOYKHO HCIOJIb30BAaHHUE BHUICOMATEPUATIOB),
HCCIIeIOBaHKNE CBOMCTB MKECTKOM BOJIBI, MTPOIIECCa TOPEHUS Kene3a B KUCI0Po/ie (BO3MOXKHO HCIONIb30BaHHE
BHUJICOMATEPHAJIOB), TMPU3HAKOB TMPOTEKAHMUSI KAYECTBEHHBIX pPEAKIUi Ha WOHBI: MAarHus, KaJblus,
amomuHus, 1uHKa, skene3a (1) w xemeza (Il), memm (ll), HaOmromeHue M omucaHUE TPOIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpUs, KaJlus U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THIPOKCHIA aTIOMHUHUS W THAPOKCHUAA IIMHKA, pEIICHHE
AKCTIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHeHIe MeTalljibl U UX COCTUHEHHS.

XuMus H OKpy:Kamowas cpeaa

BemectBa 1 Marepuanbsl B MOBCEIHEBHOM XKM3HU YeJoBeKa. be3omacHoe Mcnoib30BaHue BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeabl (MpeaenbHas TOmycTUMas KOHIICHTPAIHs BEIIeCTB,
nanee — [1J1K). Poib XuMuu B pelieHH# SKOJIOTHYECKUX TMPoOIem.

Xumuueckuii IKCnepumenm:

H3y4eHne 00pa3iioB MaTepUuaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MAaTEpUaJIbl).

Meostcnpeomemnuwie ceasu

Peanuzamusi MeXnpeAMETHBIX CBSI3€M NMpH M3YYEHHMM XMMHUU B 9 Kiacce OCYIIECTBISIETCS uepe3
WCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSTHH, SBISTIONAXCS CHCTEMHBIMH
JUISL OTJI€BHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAY4YHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHHTE3,
KIacCUPUKALUs, TEPUOAUYHOCTh, HAOIIOJEHUE, SKCICPUMEHT, MOJACIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTepUaJIbl.

dusnka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOMbI, pPaJuOaKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUM 3apsij, MPOBOJIHUKH, MTOTYIPOBOJAHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
Teno, 00BhEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIINYECKas peniéTka,
CIUIaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEpPEHUsl, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
Comnnue.



buonorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMa, MHUHEpalbHbIe  YHZOOpeHwUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOTIAEMbIE, TOILUINBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJbTATDI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHUS JOCTUTAIOTCS B
Xo7e OOy4YeHHs XUMHUU B CIUHCTBE Yy4eOHOW M BOCIUTATEIBHOW JESATEIBHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMU POCCUHUCKUMU COIMOKYIIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMU, TPHHSITHIMU
B 00IIeCcTBE MPaBUJIAMUA U HOPMAaMH MOBEICHUS M CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
Y COLMATN3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE pE3yAbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHCTEMOMU
MO3UTUBHBIX [ICHHOCTHBIX OPUCHTAIUN U PACHIMPEHUE OMBITA JACATEILHOCTH HA €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

[IEHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIE/IHUIO,
MOHVMAHHUS 3HAYCHUS XWMHUYCCKOW HAyKH B JKU3HH COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIAJICTh
JOCTOBEPHOH MH(pOpMAIMEl O MEePEIOBhIX JOCTHKCHHSIX U OTKPBITUSIX MHUPOBOW M OTEYECTBCHHON XMMMHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJICTABJICHHUSI O COINMAIBLHBIX HOPMAaX M TPaBHJIAX MEKINIHOCTHBIX OTHOIICHHH B KOJIJICKTHUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOILECTBCHHO TOJIC3HOM, Y4eOHOUCCIIEI0BATEIILCKOM, TBOPYECKON U
JIPYTUX BUIAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JIESATEIBHOCTH TPU BBITIOJTHCHHH
y4eOHBIX, TTO3HABATCIbHBIX 3a/1a4, BBIMOJHEHHH XHUMHYECKHX JKCIICPUMEHTOB, CO3JIaHUM YYCOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aWMOTIOMOIIX B MPOIECCE ITOW YICOHOU e TEIHHOCTH,
TOTOBHOCTH OIICHHUBaTh CBOE TOBEJACHHWE W TIOCTYNKHA CBOHMX TOBApHIICH C IMO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICJICTBUH MOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEIIECTBE M XHMHYECKOW pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBISIOLINE OCHOBY JJI MOHUMAHHS CYIIHOCTH HAay4YHOMN
KapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI TPHPOJBI, B3aMMOCBS3SIX
YeNoBeKa ¢ MPUPOTHOM CPeloil, O pOoJi XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MMO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHBIC HA IMMOJYYCHHE HOBBIX 3HAHWH [0 XUMHUHU, HEOOXOIUMBEIC
s 0OBbsSCHEHUS HAOMIOAAeMBIX TMPOLECCOB U SBICHHM, MO3HABaTeNbHOM, WH(OOPMAIMOHHONW W
YUTATEIBCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHOW pabOThl ¢ Y4eOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHHI0O W TIO3HAHWIO, JIFOOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caMo00pa30BaHUIO, TPOEKTHOH U HCCIEAOBATEIbCKOW JIEATENHHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TaIbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pPOBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KWU3HU, OCO3HAHWE TMOCIEACTBHA M HEMPHITHE BPEAHBIX MPUBBIUEK (YIMOTpeOICHUS
QJIKOTOJIs, HAPKOTHKOB, KYPEHHS ), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBW OE30MAaCHOCTH MPU OOpaIEHUU C
XUMHYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

HMHTEPEC K MPAKTHYECKOMY H3yUeHHUI0 Mpodeccuil U TpyAa pa3lIuyHOrO poja, YBAKEHHE K TPYAY U
pe3ylibTaTaM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHCHHS IMPEJAMETHBIX 3HAHWU I10
XUMHH, OCO3HAHHBIA BHIOOp WHIWBUAYaTbHOW TPACKTOPUU TPOAODKEHUsS O0O0pa3oBaHus C Yy4ETOM
JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICITHOM
npodecCHOHATLHON JEATeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aTalTHPOBATHCS B
npoeCCHOHATILHOM cpeie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHONICHUE K MPHUPOJE KaK UCTOYHHKY JKU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHHSI, IMOHMMAaHHE IIEHHOCTH 3JI0POBOTO M 0Oe3omacHOro obpa3a KH3HU, OTBETCTBEHHOE
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OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHUS
paBui 0€30MaCHOrO MOBEACHMS ITPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYALUSIX, YTPOXKAIOIIUX 310POBbIO
M KM3HHU JIFOJICH;

CIIOCOOHOCTH MPHUMEHATh 3HAHUs, IOJIydaeMble IpU HU3yYEeHMHM XUMHHU, I pELIeHus 3ajad,
CBA3AHHBIX C OKpPYXKAlOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX PEelIeHUs MOCPEACTBOM METOJI0B
XUMHUHU, OKOJOTMYECKOIO  MBILIUICHUS, YMEHUS  PYKOBOACTBOBATbCA MM B  II03HABATEIIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeqMeTHbIX pe3yabTaTOB BBIIEISAIOT 3HAYUMbIe 1S (POPMUPOBAHMS MUPOBO33PEHHUS
oOIIeHayYHbIE TIOHATHUS (3aKOH, TEOpHs, MPUHIMII, THIIOTe3a, (PaKT, cUCTeMa, MpPOoIecC, HKCIECPUMEHT H
JpYyTroe.), KOTOpbIE UCMOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMEeTax U IMO3BOJISIIOT Ha OCHOBE
3HaHUH W3 ATUX MpPeIMETOB (OPMHUPOBATH NPEACTABICHHWE O IEJIOCTHOW HAyYHOW KapTHHE MHpa, U
YHUBEpCaJbHbIE YyueOHble JIeWcTBUS (IIO3HABAaTENbHbIE, KOMMYHHMKATHBHBIC, PEryJIATUBHBIE), KOTOpbIE
o0ecreynBaOT (OPMHPOBAHHWE TOTOBHOCTH K CAMOCTOSTEIFHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHHIO
y4eOHOI IesTeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHUS UCIIOJIb30BaTh IIPUEMBI JJOTUYECKOTIO MBIIICHUS [IPU OCBOCHHUH 3HAHWM: PACKpPBIBATh CMBICII
XUMUYECKUX TMOHATUH (BBIIEIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C APYTUMH
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHSA 111 OOBSICHEHUS! OT/ACIBHBIX (DaKTOB U SBJICHUHN, BHIOMPATh OCHOBAHHS
U KpUTEpUH Ui KJIAacCU(PHUKAIMM XUMHYECKUX BEIIECTB U XUMHUECKUMX peakUui, yCTaHaBIMBAaTh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXJy OOBEKTaMU H3YUYEHMs, CTPOMUTH JIOTMUECKHUE PaCCYXIACHUS
(MHOYKTUBHBIE, IeAYKTUBHbBIE, 10 AaHAJIIOTUN), JIeJIaTh BHIBO/IbI U 3aKIIOUEHMS;

YyMEHHE TPUMEHATh B TpPOLECCe T[O3HAHUA TMOHATUS (IpeaIMETHblE U  MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHH, ITPe0Opa30BbIBATh HIMPOKO NMPUMEHSEMBIE B
XUMHHM MOJIEJIbHbIE MPEACTAaBICHUS — XUMHUYECKHH 3HaK (CMMBOJ 3JIEMEHTa), XUMHuYecKas (opmyrna u
ypaBHEHHE XUMHUECKOW peakIUy — TpU pPELIeHHH YueOHO-TO3HABaTEIbHBIX 33734, C Y4YETOM ATHUX
MOJIETIbHBIX MPEICTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB M XHUMMUYECKHX pEaKIHi, BBIABIATH OOLIMEe 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEJICTBEHHBIE CBSI3U U ITPOTUBOPEYUS B U3y4aEMBIX IPOLECCAX U SABJICHUSIX.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

YMEHHE MWCHOJb30BaTh ITOCTaBJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUA, a TaKXKeE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHU;

NpUOOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpraHU3allid M TPOBEACHUIO  YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHME HAOII0JaTh 3a XOJI0M MPOLECcCca, CAMOCTOSATENIBHO MPOTHO3UPOBATh €r0 Pe3ysbTar,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI 110 Pe3ysbTaTaM MPOBEAEHHOTO OMbITA, HCCIIEIOBAHUS, COCTABISATh
OT4ET O MpoAeTIaHHo pabdorTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPHIPETHUPOBATh MHPOPMALHUIO PA3IMYHBIX BUJIOB U (popm
MIPE/ICTaBJICHMS], TOTYyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB (HAy4YHO-TIOMYJSpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpaBOUHBbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHUBATh MPOTHBOPEUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TPHUMEHATh pa3IUYHble METOABl M 3alpochl NpU TOUCKE M 0TOOpe HHOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3adad
ONpeNeIEHHOIO  TUMA, MNPHOOpeTeHHe OmblTa B OONACTH  HUCMOJNb30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOH aKTUBHOI'O MCIOIb30BaHUS PA3JINYHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TpEACTaBICHUS HMHPOPMALUU H
WITIOCTPUPOBATh pelllaeMble 3a7a4l HECTOKHBIMU CXEMaMH, AMarpaMMaMH, APYruMH (popMamu rpapuku 1
AX KOMOMHAILIUSAMIU;
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YMEHHUE HCIIOJIb30BaTh U aHAJTU3UPOBATh B Mpolecce yueOHOM M MCCIEeT0BATEIbCKON JIEeATETbHOCTH
MHGOPMALMIO O BIMSHUM IPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHHUE
OKpY>Karollel MPUPOJHON CPEIBL.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiicCTBUSA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0/1€ auanora u (Min) JUCKYCCHH) MO CYIIECTBY 00CYX/IaeMOW TEMBI,
(GbopMyIMpOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHUS MPEICTaBIATh IIOJYYECHHBIC pe3YyJbTaTbl IIO3HABATEIBHON JEATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTAxX; JAeJaTh IPE3CHTALUI0 DPE3yJbTaTOB BBIIOJHEHUS XUMUYECKOIO JSKCIEPUMEHTa
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOIM PabOTHI MO UCCIETOBAHNIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHHUS Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I1O3HAaBaTelIbHOM U
MCCIIEIOBATENLCKON JIEATENPHOCTH TPU PELICHUH BO3HUKAIOMIMX Npo0JeM Ha OCHOBE yuéra OOIMIMX
HMHTEPECOB U COIIACOBaHMsI MO3ULMH (00CYXIeHHs, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALMS
COBMECTHBIX JICHCTBUI, OTIpe/IelIeHnEe KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHIIIOJTHEHHOW PaOOTHI U IpyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITENIBHO  ONPEACNATh LENNU  JEATEIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATH,
KOHTPOJIMPOBAaTh M HPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOKO JESATEIbHOCTb, BBIOMpaTh HauOosee
3¢ deKTUBHBIE CIIOCOOBI PEHICHUsT yYEOHBIX M TO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIIEHO COCTABIATH WIIH
KOPPEKTUPOBaTh IPEIJIOKEHHBIA AITOPUTM JCHCTBUM IIPU BBHINOJHEHMM 3aJaHUM C Y4ETOM IOJY4YCHHS
HOBBIX 3HaHUM 00 M3yyaeMbIX 00bEKTaX — BELIECTBAX U PEAKILUSAX, OLIEHUBATh COOTBETCTBHE MOJyUYEHHOTO
pe3ysibTaTa 3asBICHHOM LM, YMEHHE HCIIOJIb30BAaTh W aHAJIM3UPOBATh KOHTEKCTHI, NPEIJIaracMblC B
YCJIOBUH 3aJJaHHI.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COAEpPMaHHS, YCTAaHOBIEHHOTO
JaHHOM (enepanbHON pabodel MporpaMMoM, BBIJEISAIOT: OCBOEHHBbIE OOYYaroIlMMUCS Hay4dHble 3HAHUS,
YMEHHS U CIOCOObI JeHCTBUi, cienuduueckre sl TpeaMeTHOW o0nacTu «XUMHUs», BUIBI JESTEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTalud, NpeoOpa3oBaHUIO M NPUMEHEHUIO B pa3IMYHBIX
y4€OHBIX M HOBBIX CUTYalLlUsX.

K koHiy oOy4yeHus B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHM:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IOHATHHA: aTOM, MOJIEKYJIA, XUMHUYECKHI DJIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAs), BAJIEHTHOCTH,
OTHOCHTEJIbHAsA aTOMHAsl U MOJIEKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0Jsl XUMHMUYECKOrO 3JI€MEHTa B COEIMHEHUH, MOJPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBAaHHWE, COJIb, JJEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus,
KJaccu(uKalus peakuuil: peakiuy COCTUHEHUs, PEaKkIMH pa3ioKeHUs, PeaKkIMH 3aMellleHus,
peakuuu oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKUu, TeIIOBOU 3(PPeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CIIOW aToma, aTOMHasi OpOUTalb, pajuyc aTromMa, XMMHUYecKasl CBs3b, MOJSpHAS U
HETOJISIpPHAsT KOBAJICHTHAsI CBSI3b, HOHHAs CBS3b, MOH, KaTHOH, aHWOH, PAcTBOp, MaccoBas OIS
BellecTBa (MPOLEHTHAs! KOHLIEHTPAILHs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS MIPH
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

® UCMOJb30BAaTh XHUMHUYECKYIO CHUMBOJIMKY [UIS COCTaBJIE€HUS (OPMYN BELIECTB M YpaBHEHHI
XUMHUYECKHUX PEAKIIM;

® ONpeleNsTh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAMJIEKHOCTh BELIECTB K ONPEAeNEHHOMY KIAccy
coeiMHeHui Mo (Gopmynam, BUJ XUMHUECKON CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTraHUYECKHUX
COCIMHEHUSX;

e packpsiBaThk cMmbIch [lepuonuyeckoro 3akoHa J[. M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
[IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT UX IIOJIOXKCHUSA B
Ileproguyeckoit cCUCTEME, 3aKOHOB COXPAHEHMsI MACCHI BEILECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOIaJipo;
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ONUCBHIBaTh M XapaKTepu3oBaTh TaOnuyHyro (opmy Ileproandeckoit cHUCTEMbl XUMHYECKHX
AJIEMEHTOB: PA3JIN4aTh MOHATHUS «TJaBHas moArpynmna (A-rpynmna)» u «nodouyHas nmoarpynmna (b-
IpyIIa)», Mauble U OOJIbLINE EPUO/Ibl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaliuLe
«Ilepuoanyeckas cucrema xumuueckux siemMeHToB [[. WM. Mengeneesa» ¢ 4YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sapa, odiuee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UUUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE pEeaKIUU
(1O YmMCIly U COCTAaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, 10 TEINIOBOMY 3D (DEKTy);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEUIECTB PA3JIMYHBIX KJIAcCOB,
MOATBEP:K/1asi OMMCAHNE IIPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMUYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHNN B PA3JIMYHBIX YCIOBHAX;

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILECTB, MacCOBYIO JOJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLUY;

IIPUMEHSTh OCHOBHBIE ONEpPAlMU MbBICIUTEIbHON NEATEIbHOCTU — aHAU3 U CHUHTE3, CPaBHEHUE,
00001IeHNEe, CHCTEMAaTU3AINI0, KIACCU(PHUKAIINIO, BBISIBICHNE PUYMHHO-CIICICTBEHHBIX CBS3EH —
JUIS U3y4EHUs CBOMCTB BELIECTB M XUMHYECKMX pEaKUui, €CTECTBEHHO-HAy4YHbIE METOJbI
MIO3HAHUS — HA0JII0JIeHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);
ClIeZIoBaTh NpaBUJIaM I10JIb30BAaHUSI XUMHUECKOW MOCYIONW U J1abopaToOpHBIM O00OpYJOBaHUEM, a
TaKXe MpaBuwiiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSMH 110 BBIIOJIHEHHIO
71a00paTOPHBIX XMUMHYECKHX OIBITOB IO TOJIYYEHHIO W COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(BomopoAa M KHCIOPOJA), HPUTOTOBIEHHUIO PACTBOPOB C OIpPEAeTEHHOW MaccoBOM josei
pacTBOPEHHOIO  BEILIECTBA, IJIAHUPOBAaTh M IMPOBOJUTh XHMHUYECKHE DSKCIEPUMEHTHI IO
pacro3HaBaHMIO PpPAcTBOPOB IIeoYedl M  KUCJIOT C IOMOLIbI0 HHAWKATOPOB (JaKMyc,
¢denondranen, METUIOPAHK U IPYTHE).

K koHIy oOy4yeHus B 9 Kjacce mpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: XMMHUUYECKHM AJIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, AaHWOH, IIPOCTOE€  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas peakius, XUMUYecKas CBS3b,
TEIUIOBOM 2(PQEKT peakiiu, MOJb, MOJSPHBIA 00BEM, PacTBOP, IMEKTPOIUTHI, HEIJIEKTPOIUTHI,
AJEKTPOJIUTAYECKAST JTUCCOIMAIIUAS, PEaKIM HMOHHOTO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIUU, OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIC PEAKIIUH,
OKHCITUTEh, BOCCTAHOBUTEIh, OKHUCIEHHWE ¥ BOCCTAHOBJICHUE, AJUIOTPOMHS, aM(OTEPHOCTH,
XUMHYECKas CBA3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKast ), KpUCTAININYECKasi pemIETKa, KOPPO3Hs
METAJIOB, CIUIaBbI, CKOPOCTh XMMUYECKOUW peakivu, MpeaeabHo qonyctuMas kKonmneHnTpanus [TIJK
BEILIECTBA;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUH W MPUMEHATHh 3TU MOHATHUS MPHU
ONMCAaHNM BEIIECTB U UX MPEBPALIECHUI;

WCIOJIb30BaTh XMUMHUYECKYI0 CHUMBOIMKY I COCTaBleHUS (OPMYyNl BEUIECTB M YpaBHEHHA
XUMHUYECKUX PEAKIUH;

ONpPEACNSITh BAJIGHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJJIEMEHTOB B COCIUHEHUAX
pPa3IMYHOrO COCTaBa, IMPUHAMIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHHM I10
dbopMynaM, BUJ XUMHUYECKOM CBA3M (KOBAJICHTHAs, HOHHAs, METAJJINYECKasl) B HEOPraHM4YEeCKUX
COCIMHEHMSX, 3aps] MOHA MO XUMHUYECKOW (opmyre, XxapakTep Cpeasl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona [[. M. MeHneneeBa W JAEMOHCTPUPOBATH €r0
MOHMMAHKUE: ONHUCHIBATh W XapaKTepu3oBaTh TaOMMuHyl ¢opmy I[lepuoanyeckoil cHUCTEMBI
XUMHUYECKHUX B3JIEMEHTOB: pa3fnyaTh MOHATUSA «TJIaBHasg MOArpymmna (A-rpymnmna)» U «11ododyHast
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noarpynna (b-rpynma)», Manble u OonbIIMe MEPUOABI, COOTHOCUTH OOO3HAYEHHS, KOTOpHIC
UMEIOTCSI B TEPUOJMYECKOW TaliMIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsik sAApa, 00IIee YUCIO IEKTPOHOB U PaclpeaeIeHUE UX T10
JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX
COC[[I/IHeHI/Iﬁ B ITpCACiIax MaJIbIX IEPHUOAO0B U INTaBHBIX MOATrPYIII C y‘-IéTOM CTPOCHUA UX aTOMOB,
KJ1accu(UUUpPOBaTh XUMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE pEeaKIUU
(10 YMCITy ¥ COCTaBY y4acCTBYIOLIMX B PEAKIMM BELIECTB, IO TEIUIOBOMY 3(pdeKTy, 10 U3MEHEHUIO
CTCIICHEH OKHUCICHUS XMMHUUCCKIX BHGMCHTOB);

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U cHeuu(UYECKHEe XHMHUYECKHE CBOICTBAa MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEP)KJasl OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUMH
COOTBCTCTBYIOIIUX XUMHNYCCKUX peaxunﬁ;

COCTABJIATh YPABHEHUS HJIEKTPOJIMTUYECKOM TUCCOLMALMN KUCIIOT, LIeJ0Yed U Cojel, MOoJIHbIE U
COKpaIllEHHbIE YpAaBHEHMsI PeakLUid HMOHHOTO OOMEHA, YPaBHEHUS PEAKLMH, MMOATBEPKAAIOLIUX
CYIICCTBOBAHUC TE€HETHYCSCKOM CBSI3H MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi MOCPEICTBOM COCTABIICHUS
JIEKTPOHHOIO 0ajaHca 3TUX PEAKLIMMI;

IIPOrHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENBbHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILECTB, MacCOBYIO JOJIIO
XMMHYECKOrO 3JIEMEHTa MO0 (OpMyle COECIUHEHHUs, MACCOBYIO JOJIO BELIECTBA B PACTBOPE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKInu;

co0MIoIaTh MpaBHiIa IOJIB30BAHUS XUMHUYECKOH MOCYHOi M 1a00paTOpHBIM 00OpYIOBaHHEM, a
TAKXKC IIpaBuJIa O6paHI€HI/I$I C BCHICCTBAMH B COOTBCTCTBUU C MHCTPYKHUAMU IIO BBIITOJIHCHUIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TOJIYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOAUTHh  pPEaKLMH, MOATBEPKIAIOIIME KAYECTBEHHBI COCTaB  pPa3jIMYHBIX  BELIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, HOAWA-, KapOoHaT-, ¢ocdar-, cCUIMKaT-,
cym,(baT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHUS U MOHBI U3YYCHHBIX METAJIJIOB, IIPHUCYTCTBYIOIIUC
B BOJHBIX PaCTBOpaxX HEOPraHUUECKUX BEILECTB;

MNPHUMCHATH OCHOBHBLIC OIICpalnn MBICITUTEITbHOMN ACATCIIBHOCTH — aHAJIM3 WU CHHTC3, CPaBHCHUC,
O606HI€HI/IC, CUCTCMATHU3alluI0, BBIABICHHUC MNMPUYWMHHO-CICACTBCHHBIX CBSI3EH — AJIL U3YUCHUA
CBOMCTB BEUIECTB U XHMHUYECKHUX PEAKLUI, E€CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHMUS —
HabIt0/IeHne, U3MEPEHNE, MOJICIIUPOBaHKE, SKCIIEPUMEHT (pealbHbId U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMbI B KownTp. Ipakr. dyeKkTpoHHbIE (LM (POBbLIE)
n/n cero padoThI padoThI o0pa3oBaTejibHbIE PeCypPChI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 XuMusT — BaKHast 00J1aCTh €CTECTBO3HAHUS U TPAKTUUYECKON 5 2 bubmuorexa [JOK
' NIEATENHHOCTH YEI0BEKA https://m.edso0.ru/7f41837¢c
1.2 BemiecTBa 1 XUMHYECKHE PEaKITUN 15 1 Eﬁ?ﬁ%ﬁiiﬂﬁ/? £41837¢
Wtoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
2.1 Boznyx. Kucnopoa. [Tonsarue 06 okcumax 6 Eggg?/ﬁeezicﬁ)orﬁﬂ £41837¢
2.2 Bonopon. [TonsiTHe 0 KMCIIOTaX M COAX 8 1 ﬁgg;?;;ﬁeezzcﬁﬁ,ﬁﬂ £41837¢
2.3 Boga. PactBopsl. [lonsiTHE 00 OCHOBaHUSIX 5 1 1 ]r?tptlgg'l;/?nTe;:jas(])_})OrI:Hf 41837¢
. bu6nmorexa LIOK
2.4 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COEAMHEHUN 11 1 1 hitps://m.eds00.ru/7f41837¢
Hroro no pasneny 30

Pazpnen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 31eMeHTOB /1.

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€akuumn

N. MenneneeBa. CTpoeHue aToMOB. XMMH4YeCKas

31 Ilepuonnueckuii 3akoH u [leprnoanyeckas cucTeMa XUMUYECKHX 7 bubmuoreka [IOK
' anemenToB JI. V1. MengeneeBa. CTpoeHue atoma https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
3.2 XuMmuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 8 2 hitps://m.edsoo.ru/7f41837¢
but6mmorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmorexa LIOK
p P https://m.eds00.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
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9 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIE)
1w/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero Kontp. pakr. 06PA30BATETLHBIE PECYPChI
padoThI padoThI
Pa3zneu 1. BenrecTBO U XUMHYeCKHE PeaKIUun
11 [ToBTOpEHME 1 yriIyOJIeHHE 3HAHUH OCHOBHBIX Pa3feiioB Kypca 8 Kiacca 5 1 bubmorexa LIOK
' P yry pasa P https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIUM 4 bubmmorexa HOK
' https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
13 DNEKTPOIUTHYECKAs JUCCoLUanusi. XUMHUUECKUE PEAKIIUU B pacTBOPax 8 1 1 hitps://m.eds00.ru/7f41a636
Htoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO61mas xapakTepucThKa XUMU4YecKuX deMeHToB VIIA-rpymnmsbr. 4 1 bubnnorexa [JOK
' l"anorensr https://m.edsoo.ru/7f41a636
29 OO61mas xapakTepucTika XuMudeckux 3neMeHToB VIA-rpynmnel. Cepa u eé 6 bubnmnoreka HOK
' COCTMHEHHS https://m.edsoo.ru/7f41a636
23 OO0m1as xapakTepucTUKa XUMHYECKUX J1eMeHTOB V A-Tpynibl. A30T, 7 1 bubmuoreka [IOK
' dochop 1 UX coeTMHEHHUS https://m.edsoo.ru/7f41a636
OO01mmas xapakTepucTHKa XUMUYEeCKUX dyeMeHToB |V A-rpynmsl. Yriaepon bubnnoreka [JOK
24 - 8 1 2 .
U KPEMHUH U UX COCTMHCHHSI https://m.edsoo.ru/7f41a636
Hroro mo pazneny 25
Pa3pnen 3. MeTauiibl U MX COeIMHEHUS
. bubmmoreka [JOK
3.1 (Obmpte CROACTEA METalIOoB 4 https://m.edsoo.ru/7f41a636
. bubnuoteka [JOK
3.2 BaxkHel1me Metamisl 1 UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro o pazneny 20

Paznean 4. Xumus 4 OKpysKamomas cpeaa
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but6mmoreka [IOK

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 hitps://m.eds00.ru/7f41a636
Hroro mo pazueny 3
pS://mM.edsoo0.ru a
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KounuecTBo 4acos
Ne ara JJIeKTPOHHBbIE UM (PPOBBIE
n/n Tewa ypoka Bceero Konrp. - Ilpaxr. fll3y‘lel-ll/lﬂ 06pa30[:3aTeﬂLHI:>le(b[l))ecypcbl
padorel  padoTHI
1 IIpenmer xumuun. Ponb xuMuu B xKu3HU YyenoBeka. Tena u 1 bubmuorexa [JOK
BEICCTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeToAax MO3HAHMS B XUMUU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
3 f:%a;(;;zfﬁﬂupigggig 9025[;2_1[1?:}?;14:11 2(1: IJ)IE;%(());I;IszHLIM 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa U cMecu. CriocoObl pa3aenieHus: cMecei 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha 1 bubnmnoreka [JOK
pUMepe OYNCTKU TIOBAPSHHOM COJIM)» https://m.edsoo.ru/ff0d28c8
bubnuoteka [JOK
6 ATOMBI 1 MOIIRKY Tkl . https://m.edsg).ru/fdeZaGc
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUUECKUX 1 bubnnorexka [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClOXKHBIE BEIIECTBA 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 BH6H_HOTCKa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas bubnmnoreka [JOK
10 1 .
dbopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHasg aToMHas Macca. OTHOCUTEbHAS 1 bubnmuorexa [JOK
MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYIECKOTO DJIEMEHTA B COSINHEHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. Monsipaast Mmacca 1 Eubmorexa LIOK

https://m.edsoo.ru/ff0d5230
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bu6mmoreka [IOK

14 Du3nyecKue 1 XUMHAYECKUE ABIEHUA. XUMUYECKasl peaKus 1 https://m.edso0.ru/ff0d37fa
15 [Tpu3Haky U yClnoOBUA MPOTEKAHUS XUMHUECKUX PEaKIIUii 1 bubmorexa LOK
https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MACChl BEHIECTB. XUMUYECKUE 1 bubnmoreka [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Brluncienns KoauuecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM 1 bubmuorexa [JOK
XHUMHUYECKUX PeaKIMi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XUuMIUYeCKUX peakiuii (COeTMHECHHSI, 1 bubnmoreka [JOK
pasIoKEHus, 3aMeIIeHUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yuéHblIi-sHIIMKIONEAUCT. O0001IIeHE 1 bu6mmoreka [IOK
U CHCTEMAaTH3allusl 3HAaHUH https://m.edsoo.ru/ff0d40c4
20 KonTtponpsHas padora Nel mo reme «Bemiecta u 1 bubnnorexa [HOK
XUMHYECKHE PEAKIIAIY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopox — 1 bu6mmoreka [IOK
3JIEMEHT U MPOCTOE BeliecTBo. O30H https://m.edsoo.ru/ff0d448e
29 Ou3nyecKue U XUMHUYECKHE CBOMCTBA KUCIOpoAa (peakiun 1 bubnmnoreka [JOK
okucieHus, roperne). [lonsTre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 Crioco0bI MoTydeHus: KUCIIOpo/ia B 1abopaTopuu u 1 bubnuoteka [JOK
npoMbInuieHHOCTH. [IpuMeHenne kucmoposaa https://m.edsoo.ru/ff0d497a
2 repuonmmacton ypasnenm. S0 outorepuccan 1 Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4790
peaKIusax
o5 TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, 1 bubnuoreka [IOK
CIIOCOOBI €ro Mpe0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[TpaxTrueckas padota Ne 3 o reme «llonydyenue u bubnnoreka [JOK
26 : 1 .
coOupaHHe KHCIOPO/Ia, U3YUYEeHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — snemeHT 1 npocrtoe BemecTBo. HaxoxaeHue B 1 bu6mmorexa [IOK
npupoe https://m.edsoo.ru/ff0d4dd0
o8 dusnuecKkue 1 XUMUIECKUE CBOMCTBA BOAOPOIA. 1 bubnuoreka [IOK
[IpumeHeHue BOJOpOIa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCITOTAX M COJISIX 1 bubmiorexa LHOK
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bu6mmoreka [IOK

30 Crioco0bI oTydeHus BOAOPO/a B JIaDopaTOpuu 1 hitps://m.edsoo.ru/ff0d4ddo
31 [IpakTuueckas padora Ne 4 o teme «llomydenue u 1 bubmumorexa [IOK
coOMpaHue BOAOPO/Ia, H3YIEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Monsipablii 00bEM ra30B. 3aK0H ABOTaAPO 1 ﬁggg:jl/(;;?elcdasi(i’ﬁlfm 45426
33 Brrunciaenus o0néMa, KOJIMYECTBA BEIIECTBA ra3a 10 €ro 1 bu6mmoreka [IOK
U3BECTHOMY KOJIMYECTBY BELIECTBA WIIK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brraucnenust 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIMH Ha 1 bubmumoreka [IOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIIEHUI ra30B https://m.edsoo.ru/ff0d5708
35 dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 1 bubmiorexa [JOK
https://m.edsoo.ru/ff0d587a
. bubmnoreka [JOK
36 CocraB ocHoBanui. [ToHsTHE 00 MHIUKATOpAX 1 hitps://m.e dS(I)_E).ru 1605962
37 Bona kak pactBoputens. HacklleHHbIe 1 HEHACHIIIICHHbBIE 1 bubnmnoreka [JOK
pacTBOpbl. MaccoBasi 10Jis BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
e Busmorea 101
PACTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopos. 1 bubnuoreka [IOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, kaccupuKaius, HOMEHKIaTypa 1 EESSJ,I:I;I/OrTT].CeI(dz(I)_f)?’IS/ffO d664e
a1 [TomyueHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX 1 bubnmnorexa [JOK
U aM(pOTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHMsI: COCTaB, Kiaccu(uKaIysi, HOMEHKIATypa 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XUMHUYECKUE CBOMCTBA OCHOBAaHUH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kaccudukanus, HOMEHKIATypa 1 ﬁgg;l:l;l/?;éelcdasi?rﬁlffo dfee?
45 ITony4yenue n XMUMHUYECKHE CBOMCTBA KUCIIOT 1 bubmorexa HOK

20

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHHUS], 1 bubmuorexa [JOK
XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ad9474
q | Do pon o6 Penems wemspmernnn | Busorea 101
9 https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN»
48 ['eneTnueckas CBs3b MEXKY KJIACCAMH HEOPTaHMYECKHUX 1 bubmuorexa [JOK
COCTMHEHUI https://m.edso0.ru/00ad9a50
. bubnmoreka [JOK
49 O0o01IeHre U CUCTeMaTU3alus 3HAaHUN 1 https://m.eds0o.ru/00ad9ch?
Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIACCHI bubnnoreka [JOK
50 . 1 )
HEOPraHUYECKUX COCTUHCHUIT" https://m.edsoo.ru/00ad9ela
[lepBbIie MOMBITKU KIACCU(PUKAIIMA XUMAYECKUX SJIEMEHTOB. bubnnorexa [HOK
51 1 .
[ToHsiTHE O TPyMIaX CXOTHBIX MJICMEHTOB https://m.edso0.ru/00ad9ffa
52 Ilepuonnueckuii 3akoH u [lepronnueckas cucrteMa 1 bu6mmoreka [IOK
xuMH4eckux 3nemenToB JI. . Menzaencea https://m.edsoo.ru/00ada52¢
53 [Tepuompl, TPyYIIIbI, MOATPYIIIBI 1 bubmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
o4 Crpoenue atoMoB. CoctaB aTOMHBIX siziep. M3oTombl 1 https://m.eds00.ru/00ada342
55 CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB 1 bubnmnorexa [JOK
[Mepuoaunueckoii cucremsl J. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepHucTuKa XUMHUYECKOI 0 3JIEMEHTA 110 €ro 1 bubnnorexka [JOK
nonoxenuto B [lepuomnueckoii cucreme /1. 1. Menneneena https://m.edsoo.ru/00ada824
ST npacmn JU I Memtencen — yuematt nesarors 1 uGmoresa LIOK
O ’ https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 PesepBHblit ypok. O00011I€HNE U CUCTeMaTH3aIMsI 3HAHUH / 1 bubnuorexa [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb33c
59 KonTtpomnpHas padora Ne4 mo teme «CTpoeHue aToma. 1 bubnmoreka [JOK
Xumudeckas cBs3b» / Beepoccuiickas mposepouHas paboTta https://m.edso0.ru/00adb486
60 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB 1 bubmiorexa LHOK
https://m.edsoo.ru/00adaab8
61 HonHas xumudeckas CBI3b 1 bu6nmorexa [JOK
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https://m.edsoo.ru/00adac34

62 KoBanenTHast nosnsipHasi XMMHYECKasi CBA3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
63 KoBasienTHas HemosipHas XUMUYECKasl CBA3b 1 Bubmorexa IOK
p https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CTeneHE OKHCICHNAS 1 https://m.edsoo.ru/00adae28
65 OKHUCIATEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 1 Bubmorexa IOK
peaxi https://m.eds00.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 https://m.eds00.ru/00adb076
67 PesepBHblit ypok. O60011IeHE U CUCTeMATU3AIHs] 3SHAHH M 1 bu6mmoreka [IOK
1o TeMe «CTpoeHre atoma. XMMHUYECKast CBSA3b) https://m.edso0.ru/00ad9cb?2
. . bubnuorexa [JOK
68 PesepBHblit ypok. O60011IeHHE U CUCTEMATHU3AIHs] 3HAHHH 1 https://m.eds00.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne TeMa ypoka K I Aara o0pa3oBaTeJIbHbIE
/i yp Beero OHTPOJIbHbIE paKkTHYecKue W3y deHHS p
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMu4eckux 3nementos . U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 ]

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunan XuMu4yeckoil CBA3U U THIEI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE u yrnyonaeHue 1 1
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 k1acca»

Knaccudukanus XumMuaeckux bu6nmoreka [JOK

6 b 1 )
peakiuii Mo pa3aIMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsTue 0 CKOPOCTH XUMHYECKOU

7 €aKINU HOHHI?[I/IC 0 TOMOT€HHEBIX U 1 bubmorexa LIOK
peaKituy. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
TlousTue 0 XUMHYECKOM

aBHOBecuU. DaKTOPHI, BIIUIIOIINE
8 Ea CKOPOCTE XHMHHECK’OIZ eaKmnH 1 bubmmorexa LIOK
p peaxi https://m.edsoo.ru/00adc28c
U TIOJIOKEHUE XUMHUUECKOTO
paBHOBECHS
9 OKHCIUTEIBHO- 1 bu6mmoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/00adcade
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Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edso00.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOJTUTHUECKON https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
5| e cokers ok B LOK
. https://m.edso0.ru/00add8b?2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTe o rupponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTHueckas Ta Ne 1.
16 «Il’)eameHI/Ieecaljcnpe;l)?/I(:v[:HJIaanmx bubmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padora Ne2 o teme
17 «QJIEKTpOIUTHYECKAs 1 bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPaAX»
18| Xeimoaime coniorna rpmrepe Buamoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| xamconms oaofiora. nomyacmie Bumoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTnueckas pa60T;a Ne 2 mo Teme Bubnmorexa [IOK
20 «[lony4yenue coTHON KUCIIOTHI,

n3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH hitps://m.eds00.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE — :

29 OO6m1ast XxapakTepruCcTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI

| pTomomepon omoemme Buorera LOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
| e, Cpuut o, Bucorera LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIMH, JIEIKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienune MaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpymmt. Asor, Bu6morexa [JOK

28 PAaclpOCTPAHCHHUE B HPHPOZE, https://m.edso0.ru/00adeeab
¢busnyeckue 1 XUMHUECKUE — '

CBOICTBA
| e BuGorera LOK
CCKHC CBOUCTRA, TIOJyHCHHIC https://m.edso0.ru/00adf004
Y TIpUMEHEHNE
30 [TpakTuueckas padora Ne 3 mo Teme bubmuorexa [JOK
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«ITonyuenne ammuaka, u3y4eHue
€r0 CBOICTB»

A3oTHas KUCIOTa, e€ pusnueckue u

https://m.edso0.ru/00adf180

bubmuorexa [JOK

31 XMMHYECKHE CBONCTBA https://m.edso0.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEN
p | domas e g B LOK
' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIOLIEN cpebl
COCTMHEHUSIMH a30Ta
3 dosopmuncrom. et uGmiorexa LIOK
o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [HOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperpl hochaTamu
| oeeron benpocmeme: B LOK
’ 9 https://m.edsoo.ru/00adfd9c
XMMHUYECKHE CBOICTBA
Oxcunpl yriaepoaa, ux pusnyeckue
Y XHMHYECKHE CBOMCTBA.
36 31(0)101"1/1?1(;@(;2 H(;Z)OC6J'I:MLI bubmorexa LHOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJepo/ia
(V)
37 VYronbpHas KUCIIOTa U €€ CONH bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "IlosrydeHne yrieKucioro rasa. bubmuorexa [IOK
KauecTBeHHas peakiusi Ha https://m.edsoo.ru/00ae027e
kapOoHat-uon"
39 IlepBoHayanbHBIE TOHATHUS 00 bubnuorexa [IOK

OpPraHn4€CKuUX BEIIECCTBAX KaK O

https://m.edso0.ru/00ae054e
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COCAUHCHUAX YIiIepoaa

40 Kpemuwuii u ero coequHeHus bubmorexa LIOK
https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3aja4 1o Teme «BakHeiinne https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCITUHEHUS

o
2 it neveramn ) buGmorexa LIOK
https://m.edsoo.ru/00ae0el8
COEJIMHEHU S
OO01as xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —

43 METaJLUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
METaJIMYeCKast KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckue CBOMCTBA
METaJIJIOB

N https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO1u11e criocoObl MOTyYEHHS
MeT B. CrutaBbl. Beruucnenus
45 ns ;;I::B.OHeHCI/IﬂJ;/IaXI/IMI/IIIeCK(I:/IJ;e bubmorexa LHOK
N https://m.edso00.ru/00ae1156
peakIuii, eclii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIIOB bubmorexa [IOK
https://m.edso00.ru/00ae1278
bu6mmorexa [IOK

47 IHenotrbe Meramis! https://m.edsoo.ru/00ae14b2

48 Oxkcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTusI https://m.edsoo.ru/00ae14b2

49 [[lenoyHo3eMeNbHBIE METAILIBI — bubnmnoreka [JOK

KabIINM U Maraui

https://m.edso0.ru/00ae15e8
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bu6mmoreka [IOK

>0 BaxHEHIUHE COCAMHCHHS KAIIb LKA https://m.edso0.ru/00ae15e8
51 O06o001IeHne U cUCTeMaTU3AIUS
3HAHUU
50 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEeHUS https://m.edso0.ru/00ae1886
o | Do oG e B LOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoreka [IOK
>4 AJTOMHHHT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edso00.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0011eHne U cucTeMaTU3aIus
3HAHUU
[IpakTnueckas padora Ne 7.
59 Pemrenne skciepuMEHTAIBHBIX bubnuoreka [IOK
3aa4 1o Teme «Bakueiine https://m.edsoo.ru/00ae3de8
METAJIIbl U UX COCTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
60 U3 pEareHToB JlaH B U30BITKE WU bubnnorexka [JOK
COJZIEPKUT pUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIX0JIa TIPOTyKTa
peakuuu
61 O06o0011eHne U cuCTeMaTU3aIUs
3HAHUU
62 KonTpomnbHas padota Ne4 mo Teme 1
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«Baxuennme MeTayibl U UX
COEITUHEHUSI

63 BemecrBa u marepuassl B 1 bubmumoreka [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmumoreka [IOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eH1E 1 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHWM https://m.edso0.ru/00ae0dOa
67 PesepBHrlit ypok. O60011eH1E 1 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHWM https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiemble NpeMeTHbIE Pe3YJILTAThI 0CBOCHHS OCHOBHOI
pesyabTaTa 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUYECKUE TIOHITHU
pacKpbeIBaTh CMBICII OCHOBHBIX XHMMHYECKHX TIOHSATHH: aTroM, MOJIEKyJa,
XUMHUYECKMH DJIEMEHT, IPOCTOE BEIECTBO, CJOXHOE BEUIECTBO, CMECh
(omHOpOMHAs W HEOAHOPOIHAs), BAJICHTHOCTb, OTHOCUTENbHAas AaTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
1.1 JOJsT XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHWH, MOJSIPHBIH OO0BEM, XMMHUYECKast
peakiusl, KiaccuuKanus peakiyii: peakuy COeAMHEHMs], peaKLMM pa3ioKeHus,
peaKkuy 3aMelIeHHs, pPEeakuu OOMEHa, HK30- W SHAOTEPMHUYECKHE PEaKIIHH,
TEIUIOBOH 3 QEKT peakiuH, pacTBOp, MaccoBas J0js BellecTBa (MPOLIEHTHas
KOHIIEHTpallUsl) B pacTBOpE
19 WIUTIOCTPHPOBATE B3AMMOCBSA3b OCHOBHBIX XHMHYECKHX NOHATHH ¥ TPUMEHSTH
9TH MOHATUS NPU ONMCAHUY BELIECTB U X NPEBPALICHUN
13 HCIIONb30BATL XUMHYECKYIO CHMBOIMKY JULA COCTABJICHHS dbopmyn BeliecTB U
YpaBHEHHI XUMUYECKUX PEaKIHii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOTapo
1.5 OTIPEIENIATH BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KI1accu(UIIUPOBATh XMMUYECKHE PEaKIuy (110 YUCITY U COCTaBY YYAaCTBYIOIIUX B
PEaKIMM BEIIECTB, 10 TeIIOBOMY 3 deKTy)
1.7 BBIUUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0O XMMHUYECKOI0 3JIEMEHTA 10 (OpMyIIe COeUHEHUS,
1.9 BBIUUCIISATH MACCOBYIO JIOJIIO BEILIIECTBA B PaCTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHBIE METOBI MO3HAHMS — HAOIIOZCHNE, U3MEPEHHE,
MO/JICIMPOBAHUE, FIKCIIEPUMEHT (peasbHbI U MBICICHHBII)
2 ITo Teme: «BakHeiilue npeacTaBUTEIN HEOPIaHUUYECKUX BEIIECTBY»
21 pacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKMX TOHATHH: OKCHZ, KHCJIOTa,
OCHOBaHHE, COJIb
29 OTIPENIeNIATH PUHAIIICKHOCTh BEIIECTB K OMPEACTIEHHOMY KIIacCy COSTMHEHH 0
dbopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPTaHMUECKUE BEIIECTBA
XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XHWMHYECKHE CBOHCTBA  BEIIECTB
2.4 pPa3NMYHBIX KJACCOB, IMOJITBEPXKAas OINUCAaHWE TPUMEPaMH MOJICKYISIPHBIX
YpaBHEHHMH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHi
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT WX KauyeCTBEHHOTO
2.5 COCTaBa, BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKUX MPEBPALCHUNH B Pa3IUYHBIX
YCIIOBHSIX
ClleZIoBaTh IpaBHUJaM IOJb30BAHUS XUMHMUYECKOW IOCYAOH M J1aOOpaTOPHBIM
26 00opyZI0BaHUEM, a TAK)Ke paBUiIaM OOpaIeHHs C BEIIECTBAMH B COOTBETCTBUHU C

WHCTPYKIHUSMH IO BBITOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKHUX OIBITOB TIO
MOJIYYEHUI0O M COOMPaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa M KHUCIOPOJA),
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2.7

MPUTOTOBJIEHUIO PACTBOPOB C OMNPEICIEHHOW MACCOBOM MOJE€H PacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATL W IMPOBOAHUTbL XHUMHUYCCKUC OSKCIICPUMCHTHI 110
pacrno3HaBaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C IOMOILIBIO HHAWKATOPOB
(;makmyc, ¢peHondranent, METUIOPAHK U APYTHE)

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

[To teme: «Ilepuonnueckuii 3akoH u Ilepuomuueckass cucTeMa XUMHUYECKUX
snementoB JI. WM. Menneneea. CrTpoeHne aToMoB. XUMHUYECKasl CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

3.2

3.3

3.4

3.5

3.6
3.7

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKHX MOHITHIL: SIPO aToMa, 3JIEKTPOHHBIN
CJION aToMa, aTOMHasi OpOUTAIb, PAIUYC aTOMa, XUMHUYECKAsl CBsI3b, MOJSIPHAS U
HETOJISIPHAsT KOBAJIEHTHAs CBSI3b, 3JIEKTPOOTPULIATEIbHOCTh, HUOHHAS CBSA3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCJICHUS

KJIACCU(UIIUPOBATH XUMUYICCKUE TIEMEHTBI

OMHCHIBATh U XapaKTepH30BaTh TaOIMuHyto (Gopmy [lepmoanyueckoil CUCTEMBI
XUMHUYECKHX AJIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHas moArpymnmna (Arpynmna)» u
«oboyHas noarpymnmna (brpynmna)y, «maibie» U «00JbIINE) NEPUOIbI
packpeiBaTh  cmbicn  Ilepuogmueckoro  3akona .M.  Mengeneesa:
JEMOHCTPUPOBAaTh  NOHUMAaHUE  MEPUOAMYECKON  3aBUCHMOCTH  CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX IojoxkeHus B [lepuoauyeckoit cucreme
COOTHOCUTh O00O3HaueHHs, KOTOphle HMeroTcs B Tabmuue «[lepuognueckas
cucremMa xuMuueckux dneMmeHtoB J[.M. MengeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsl
s7ipa, 001IIee YUCIIO 3JIEKTPOHOB U PACIIPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)
OTIPEIEIATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
OTIPEIEIATh BUJ XUMUUECKOU CBSA3U (KOBAJEHTHASI M MOHHAS) B HEOPTaHUYECKUX
COEJIMHEHMSIX
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9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

IIo Teme: ((BGH_IeCTBO U XUMHUYCCKasA pCaKLUA»

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSTHUN: PAcTBOP, JICKTPOJIMTHI,
HEDJICKTPOJIUTHI, AIEKTPOIIUTHYCCKAS JAUCCOIUAINS, PEaKlMd MOHHOTO OOMeEHa,
KaTaJlu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMbIe W HEOOpaTUMBIE pEaKIIuy,
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIE  PEAKUHH, OKHUCIHUTENNb, BOCCTAHOBUTEID,
OKHCJICHUE M BOCCTAHOBJICHHE, aJUIOTPOIHsI, aM(POTEpHOCTh, XUMUYECKAsl CBS3b
(KoBaJieHTHAsl, MOHHAsA, METALIMYECKas), KPUCTALIMYECKas pEIIETKa, CIUIaBbI,
CKOPOCTh XUMUYECKON PEAKIINU

1.2

1.3

WIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKUX MOHATUU U IIPpUMCHATDb
OTH IMOHATHUA IIPU OIMMMCAHWH BCUICCTB U UX HpeBpaIIIeHI/IfI

COCTaBJIAATh YpaBHCHHA BHCKTpOHHTquCKOfI Jucconmuanuun KucCJIOT, IIICJIO‘Ief/'I n
COJ'IGI‘/‘I, IIOJIHBIC U COKpaIHéHHLIC YpaBHCHUA peaKHI/Iﬁ HOHHOTO 0OMeHa

1.4
1.5

pacKpbIBaTh CYLIHOCTh OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuit
IIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKIuu
ITo Temam: «Hemeramisl U ux coeguHeHus» U «MeTauibl U UX COCAUHEHUSD)

2.1

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie n cneumbﬂqecxne XHUMHYECKHE CBOMCTBA
INpOCTBIX W CIOXHBIX  BCHICCTB, MNOATBCPIKAaA  ONHUCAHUC  TIPHUMEpPaAMU
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

COCTaBJIATH YpaBHCHHUA peaKHHfI, MNOATBECPKAAOIIUX CYII€CTBOBAHUC
TCHETHYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTpPOCHUA,
BO3MOXHOCTH IPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

ClleZIoBaTh MpaBUJaM TOJb30BAHUS XUMHMYECKOH MOCyAoH U JabopaTOpHBIM
000pyI0BaHUEM, a TAK)Ke PaBUIIaM OOPAIEHHS C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKLMSAMHU 110 BBIOJHEHUIO JIAOOPATOPHBIX XHWMHUYECKHUX OIBITOB IO
MOJIYYEHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa M YIJIEKUCIIOTO
rasa)

2.5

3.1

MPOBOJUTh PEAKIMH, MOATBEPKIAOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMUJ, MOIWJ, KapOOHAT,
dbocdar, cwmmkar, cynbhar, THUIPOKCHUAWOHBI, KATHOHBI aMMOHHS, HOHBI
HM3YYEHHBIX METAJUUIOB, MMPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTraHUUYECKUX
BEIIIECTB

[To Teme: «XuMHS 1 OKpYKArOIIAst Cpera

pacKpbIBaTh CMbBICT OCHOBHBIX XxuMuuyeckux noustuid: [IJIK BemecTBa; koppo3us
METAJIOB

3.2

MPUMEHATh OCHOBHBIE OIEpPALMA MBICIUTEIBHON NEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMATH3aIMIO, BBISIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3EM — I U3YUEHUs CBOMCTB BEUIECTB U XUMUYECKUX PEAKLIUM;
€CTECTBCHHOHAYYHbIE  METOJIbI  IMO3HAHUS —  HaOIIOJeHWEe, H3MEpEHHUE,
MOJEJIMPOBAHKE, IKCIIEPUMEHT (pealIbHbI U MBICIICHHBIN )
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon
1

11

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA
HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XUMHS B CUCTEMe Hayk. Tena u
BenecTBa. Ou3nueckue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

I[Toustne o Meromax mo3HaHug B xuMud. Yucrtele BemectBa U cMecd. CriocoObl
paszaeneHus cMecen

1.3

14

1.5

ATOMBI W MOJIEKYJIbl. XHUMHUYEeCKUE dJiIeMEHThl. CHMBOJBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie U cil0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

Xumuueckass (opmyna. BalleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTeNnbHas aroMHas wacca. OTHocUTeNnbHas
MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTA B COETUHEHUHT
KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anMocCBsI3bp KOJIMYECTBA, MAcCChl U
Yuclla CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacy€rel mo hopMynaM XMMHUUYECKUX COSTUHEHHIMA

1.6

1.7

2.1

2.2

2.3

dusnueckre W XUMHUYECKHUE SBJICHHUSI. XUMHYECKAs peakuuga u eé IMPU3HAKHU. 3akoH
COXpPaHCHHSI MAacChl BEIIECTB. XUMHUYECKHUE ypaBHeHHs. Kiaccudukaims XUMUYECKUX
peakuuii (CoequHEeHus, Pa3IoKEeHUs, 3aMEIICHUs, OOMeHa)

XUMUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0i, C paBUjiaMu pabOThI B
nabopaTopuu U mpuéMamu oOpalleHusi ¢ J1abopaTopHbIM 00OpYIOBAHUEM, M3YUCHUE U
onucaHue (QU3MUECKUX CBOHCTB OOpPa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIO/ECHHUE
¢usnyeckux (MIaBlIeHUE BOCKA, TasHHUE JibJa, pacTUpPAaHUE caxapa B CTYIKE, KUICHHE U
KOHJICHCAILIUSI BOJbI) U XMMHUECKUX (TOpEHUE CBEUH, MPOKATMUBAHHE MEJHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KHUCJIOTOM) sBII€HHMH, HaOJIOJ€HHE M ONHMCAaHUE INPU3HAKOB
MPOTEKAaHUd XUMHYECKHX peakuuil (pasjiokeHue caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCJIOTBl C XJIOpuaoM Oapusi, pasznoxeHue ruapokcuga meau(ll) mpu HarpeBaHuw,
B3auMoO/IeiicTBUE kene3a ¢ pactBopoMm coiu Menu(ll), uzyduenune cmocoOoB paszieneHus
cMeceil (c TMOMOIIBIO MarHura, (QUIbTPOBAHME, BBIAPUBAHUE, JUCTUIUIALMS,
xpomarorpadusi), MPOBEACHUE OYUCTKUA TOBApPEHHOW COJIM, HAOJIOJCHHE W OIHCAaHHE
pE3YJIbTaTOB TMPOBEACHMS OIBITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MaccChl,
co3JaHue MojIeNIel MOJIEKYJ (IIIapOCTEPIKHEBBIX )

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciaopon — siaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciaopoaa B mpupoje, (u3nyeckue U XMMHUYECKHe CBOMCTBA (peakiuu
roperusi). Oxcunpl. I[lpumenenue xkucinopoaa. CrnocoObl TOTy4YeHHs] KUCIOpoJa B
nabopaTopuu W THpomblnuieHHOCTH. KpyroBopoT kucimopoga B mpupoge. O30H —
AIJIOTPOIIHAS MOAUDUKAIIMS KUCIOpOAa

TennoBoit 3¢pdexkT xXumMHueckod peakuuu, TEePMOXUMHUYECKHUE YypaBHEHHUS, B5K30- U
SHAOTEPMHUUYECKNE peakluu. TOMIMBO: yrojib U METaH. 3arps3HEHUE BO3/yXa, YCUIECHUE
MapHUKOBOTO 3(PdekTa, pazpyiieHrne 030HOBOTO CIIOS

Bonopon — snemeHT u npoctoe BemiecTBo. Haxoxxaenue Boopoia B mpupoe, Gu3ndeckue u
XMUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI oydeHus. Kucmorsl u comu

2.4

Mossipablii 00bEM ra30B. Pacy€Thl 10 XUMHUYECKUM ypaBHEHHUSIM

2.5

®dusnyeckue cBoicTBa BoIbl. Boga kak pactBopurtenb. PacTBopsl. HacblllieHHbIE U
HEHACBIIICHHbIE PaCTBOPBI. PacCTBOPMMOCTH BelIeCTB B BojJie. MaccoBasi /1011 BEIlleCTBa B
pactBope. XUMHUYECKHE CBOMcTBa BOAbl. OcHOBaHuA. Poib pacTBOpPOB B mpHUpoOJEe U B
KU3HU 4esoBeka. KpyroBopoT Boabl B Ipupoie. 3arpsi3HeHue NpUpoAHbIX Bol. OxpaHa u
OYHCTKA IPUPOJIHBIX BOJ
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2.6

2.7

2.8

2.9

Knaccudukanmss nHeopranmueckux coeauHenuid. Oxcuawl. Knaccudukamus OKCHAOB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIE) U HECOICOOpasyIomIue.
Homenxnarypa okcuaoB. dusnueckne U XUMHUYECKHE CBOMCTBAa OKcuAOB. I[lomydenue
OKCHUJIOB

OcHoBanust. Kiaccudukanmus ocHOBaHWI: IIENOYM M HEPACTBOPUMBIC OCHOBAHHUSL.
Homenknarypa ocHoBanuii. ®dusnueckue M XMMUYECKHME CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMI

Kucnotsl. Knaccudukanus kucnor. Homenkmnarypa kuciaor. @uznyeckue U XUMHUECKHE
cBoycTBa KUCIOT. Psan akruBHOocTH MeTtaiuioB H.H. bekerosa. [Tonydenue kucinor

Comu. Homenknarypa cosneit. dusnueckre U XuMuU4eckue cBomcTBa coseil. [lomydenue
coJieit

2.10

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTraHNYCCKUX CO@,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUH JKCIEPUMEHT: KaueCTBEHHOE OMNpEIeNICHUe COAEpKaHUS KHUCIOpoda B
BO3JyXe, IOJIy4eHHE, COOMpaHUEe, paclo3HaBaHUE U U3YUYEHUE CBOWCTB KHCIOPOJa,
HaOIt0/IeHNEe B3aMMOJICHCTBHUS BEUIECTB C KHCIOPOJOM U YCIOBUS BO3HHUKHOBEHHS U
MpeKpanieHus: ropeHus (moxkapa), 03HAKOMJICHHE ¢ 00pa3liaMi OKCHUJIOB U OMHCAHHE UX
CBOMCTB, IOJIyueHHE, COOMpaHUe, paclo3HABaHUE M H3Y4YEHHE CBOWCTB BOAOPOIA
(ropenue), B3aumozeiicTBue Bojgopoaa ¢ okcugoMm meau(ll) (Bo3MOXHO HMCMOTB30BaHUE
BUJICOMATEPHAIIOB), HaOII0IeHHE 00Pa3LI0B BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEOBaHNE
0CcOOEHHOCTEH paCTBOPEHHUSI BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB C ONPEEIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBHE
BOABI C MeTaJulaMH (HaTpueM MW  KajiblueM) (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPHAJIOB), OIpEJEIEHUEe PACTBOPOB KHUCIOT H WIEIOYeH C IOMOUIbIO
WH/IMKATOPOB, WCCIIEOBAaHNE OOpa3I[OB HEOPTaHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB,
HaOII0ZIeHWe HM3MEHEHUS OKpackd HMHIUKATOPOB B pPACTBOpax KHUCIOT M LIenoueid,
n3ydyeHue BizaumoaenctBus okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KHUCIOT €
METaJUlaMH, peakUui HeHTpanu3aluuy, TOJIy4eHHe HEepacTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJIHOTO METallla IPYTMM W3 PacTBOpa COJIH, PEIICHUE DKCIIEPHUMEHTAIBHBIX
3aja4 1o TeMe «BaxkHeil1ne Ki1accbl HEOPraHUYECKUX COETMHEHHI»

[Tepuonnueckuii 3akoH U [lepuoanueckas cuctremMa XUMU4YeCKUX 3y1eMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUECKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakiumn

3.1

3.2

[lepBple TOMBITKM KJIACCUPUKALUKA XUMHUYECKUX djeMeHToB. [loHsTHE O Tpynmax
CXOIHBIX AJIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMENIBHBIE METAIIIbl, TAJOT€HbI, HHEPTHHIE
ras3bl). JJI€MEHTbI, KOTOpble 00pa3yIoT aM(pOTEepHbIE OKCUABI U TUIPOKCUIBI

[lepnonnueckuit 3akoH. Ilepmoanueckas cucremMa XHMHYECKUX dieMeHToB [I.1.
MenneneeBa. KoporkonepuoHas u aiauHHONEpHoaAHas GopMmel [leproanyeckoil CUCTEMBI
xumuueckux snemeHtoB .M. MenneneeBa. Ilepuoasl m rpymnmbl. OU3HYECKHI CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA

3.3

3.4

Crpoenne aromoB. CocrtaB aromHbIX suaep. M3ortombl. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XuMuyeckux 3iaemMeHToB [lepuoauueckoit
cucrembl JI.MI. MenzaeneeBa. XapakTepUCTHKAa XMMHYECKOIO OJJIEMEHTa IO €ro
nosoxeHuro B Ileprnoanueckon cucreme /.M. Menneneena

3aKOHOMEPHOCTH U3MEHEHHsI paJinyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJJIMYECKUX CBOWCTB IO TpyIIaM U nepuogam. 3HaueHue [leproguueckoro 3akoHa
u Ilepuoanueckoil CUCTEMBl XMMHMUYECKHX 3JEMEHTOB JJISl Pa3BUTHsI HAYKU M MPAKTUKU.
JI.. MenneneeB — y4€HbIN U TpaXKJaHUH

3.5

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETIOJISIpHAS ) CBSI3b.
DIEeKTPOOTPUIIATEIbHOCTh XUMHUYECKHX AJ1eMeHTOB. loHHas CcBsI3b
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3.6

Crenenn okucieHns. OKHCIHUTEILHOBOCCTAHOBUTEIIHLHBIC PCaKIuu. Hpoueccm OKHCJICHUA
¥ BocCcTaHOBIICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kon
1

11

1.2

XUMHUYECKUH OKCIIEPUMEHT: H3ydyeHUEe OOpa3IlOB BEIIECTB METAIUIOB M HEMETAJUIOB,
B3aMMOJICIICTBIE THUJIPOKCHJa LIMHKA C PacTBOpaMH KHCIOT M IIeNoued, MpOoBeleHUE
OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHil
(ropenue, peakliuy pa3iokKeHHsl, COeTUHEHNUS)

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucrtema XuMHYeckux dnemeHToB J[.M.
MenpneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOOB, Kalus, KaIbIUs U UX COCIUHEHUI B COOTBETCTBHUHU C
ITOJIOXKEHUEM JIEMEHTOB B lleproanueckoi cucteMe U CTPOEHHEM UX aTOMOB

CTpoeHue BemecTBa: BUIbl XUMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTbH CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU U BUAA XUMHUYECKOU
cBsa3u. Kimaccudukanmss 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB (MEXIyHApOaHAs U
TpUBHANIbHAsA). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IMYHBIM KilaccaMm
HEOPraHWYECKUX COCIMHEHU, FTEHETUYECKas CBS3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYecKUX peakiuil Mo pa3iIuyHbIM MpU3HAKaM (IO YHUCIY U COCTaBY
YYaCTBYIOUIMX B PEAaKIMM BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, MO M3MEHEHHMIO CTENeHen
OKHUCJICHHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOPaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30-
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U SHIOTEPMHUYECKHUE PpEAKIHUH, TEepMOXUMHUYECKUe ypaBHeHHs. [loHsTHEe O CcKopocTu
XUMHYECKOU peaKkuu

14

1.5

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. [IoHsATHE O TOMOTEeHHBIX
Y TeTEPOreHHbIX peakuusax. [lonsaTre o xumMuyeckom paBHOBecHH. PaKTOPBI, BIUAIOIIUE HA
CKOPOCTb XUMHUYECKOU PEAKLIUM U ITOJI0KEHUE XUMUYECKOTO PABHOBECUS

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, JJICKTPOHHBIH OanaHCc OKHCIUTENbHO-
BOCCTAHOBUTEJIBbHOU peaKkuuu. CocraBnenue YpaBHEHHI OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOT0 OanaHca

1.6

Teopus 3IEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOIUTHI M HEAIEKTPOIUTHL. KaTnoHsl,
aHUOHBI. MeXaHu3M JIMCCOIMAIlMM BEIIECTB C Pa3IUYHbIMU BUJIAMH XHMHUUYECKOW CBSI3U.
Crenenp aucconuanuu. CuiabHble M cialOble 3IEKTpONUTH. Peakunu MOHHOrO oOMeHa.
YcnoBus TPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, TOJHBIE M COKpAlICHHBIE HOHHBIE
ypaBHeHHUs peaknuii. CBOICTBa KHCIOT, OCHOBaHHWI U COJIeH B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKON aucconmanuu. KadecTBeHHbIe peakiuu Ha HWOHBL. [lonsTtHe o
TUAPOIU3E COJIEH

1.7

2.1

XUMHUECKUH SKCIIEPUMEHT: O3HAaKOMJICHME C MOJENSAMU KPUCTAUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anMasa), CI0KHBIX
BEIECTB (XJIOpUAA HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW peakluu
OT BO3JCHCTBUS pa3iMUHBIX (PAKTOPOB; HUCCIEIOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, Mpollecca AUCCOLUAIMM KHUCIIOT, 1Ielo4ell U cojei (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHUAJIOB); IPOBEJIECHUE OIBITOB, WIUIIOCTPUPYIOIUX TPU3HAKU IPOTEKAHUS
peakuuii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BbIAEIEHHUE Ta3a, 00Opa30BaHHE BOJbI);
OINBITOB, WUIIOCTPUPYIOIIMX HPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIMA
(ropeHue, peakIK pa3yIoKEHUs], COSMHEHNS); paclio3HaBaHUE HEOPraHMYECKUX BEILECTB
C TIOMOIIIbIO KAUE€CTBEHHBIX PEAKIINI Ha MOHBI; PELIEHHE IKCIIEPUMEHTAIIBHBIX 3a7a4

Hemeranns u nx COCIUHCHUA

OO6miass xapakTtepucThKa rajoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CTpoeHune U pu3nyeckue CBONCTBA MPOCTBIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA HA TIpUMepe XJiopa (B3aUMOJICHCTBHE ¢ MeTalllaMH, HeMETaJJIaMH,
menoyamu). XiopoBogopoa. ConsiHas KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyuyeHHE,
npuMeHeHue. J[elcTBue Xjopa M XJIOPOBOJOPOJA HA OpraHM3M dYesoBeka. Bakueimme
XJIOPUIbI U UX HAXOXKJECHUE B IPUPOJIe

2.2

2.3

OO6mass xapakrepuctuka 35eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue u Gu3nYeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJla U cepbl. AJUIOTPOIHbIE MOAU(GUKALNUA KHUCIOpoAa M cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPOJ, CTpOeHHE, (PU3NUECKHE U XUMHUUECKUE CBOMCTBA. OKCUABI
Cepbl KaK NPEJICTaBUTENIM KHUCIOTHBIX OKcHaoB. CepHas KuCIOTa, (U3MUECKHE WU
XMMHUYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENs Kiacca KHUCIOT U Clenu(pUUecKue).
XVMHYECKUE peaklly, JieXalllle B OCHOBE MPOMBIIUIEHHOTO Coco0a MOTy4yeHUs! CEpHOM
kucioTsl. [Ipumenenue. Cosn cepHON KUCIOTHI, KAUECTBEHHAs! peakius Ha Cyab(aT-uoH.
HaxoxieHne cepsl M €€ COeqUHEHNH B PUpOJie. XUMUYECKOE 3arpA3HEHNE OKPYXKaromen
Cpelbl COCTUHEHUSMHU cepbl (KHCIOTHBIE TOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MpeAoTBpalleHUs

OOmas xapakTepucTuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCIEHUs. A30T, pacIpoCTpaHEHHE B MPUpPOAE, PU3NUYECKUE U
XUMUYECKHe CBOWCTBa. KpyroBopor a3ora B mpupoge. AMMHAK, €ro (U3WYECKUE H
XUMHNYCCKUEC CBOﬁCTBa, MOJIY4YCHHUEC U HNPUMCHCHUC. Conu adMMOHU, HUX (I)I/I?)I/I‘IGCKI/IG n
XUMHYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakiysi Ha HOHbl aMMOHUS. A30THast
KHCTIOTa, €€ ToJydeHue, (PU3nuecKne U XUMUIECKUEe CBOMCTBA (00IIMe KaK MPeICTaBUTEIS
Kjlacca KUCIOT M crneuuduueckue). Vcmonb3oBaHWe HUTPATOB M CoJied aMMOHHS B
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KaueCTBE MHUHEPAIbHBIX YyIOOpEeHM. XHWMHUUYECKOE 3arps3HCHHE OKPYXKAIOIIEH Cpesb
COCANMHCHUAMU a30Ta (KI/ICJIOTHLIC AOXH, 3arpA3HCHUC BO3yXa, TIOYBLI U BOIIOéMOB)

2.4

2.5

2.6

2.7

®docdop, amtorponHsie Moaupukauu Gocpopa, GpuUMUECKUE W XUMHUYECKHE CBOICTBA.
Okcun dochopa(V) u dochopHas kuciora, (U3MUESCKHE M XHUMHUYCCKHE CBOMCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdaToB B KayecTBe MUHEPAIBHBIX YI00peHUN

OO6mass xapakrepuctuka 3ymeMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTEMEHW  OKUCJICHHS.  YTJIEpOH,  aUIOTPONHBbIE  MOAUQUKAINH,
pacrnpocTpaHeHre B TMpHpojae, (u3uueckre H XHUMHUYECKHME CBOMCTBa. AJCOpOIus.
KpyroBopot yrnepoga B mpupoae. OKcHIbl yriepona, UX (U3NYECKUE W XUMHUYECKHE
CBOICTBa, J€ICTBHE Ha KUBbIE OPraHU3MBI, MOJYyYEHHE U MPUMEHEHHE. DKOJIOTHYECKHe
npoOJeMbl, CBs3aHHbIE ¢ okcujoMm yriepoaa(lV); rumoresa rio0aabHOTO MOTEIUICHUS
KJIUMaTa; MapHUKOBBIM 3¢¢ekr. YronbHas Kuciora U e€ colu, UX (U3NYECKUE HU
XUMHUYECKHE CBOMCTBA, TIOJMyYeHUE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
nonbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE, NMPOMBIIUICHHOCTH U CEIHCKOM
XO035I1CTBE

[TepBoHauabHBIC TIOHATHS OO0 OPraHMYECKUX BEIICCTBAX KAaK O COCAMHCHHSX YTepojaa
(MeTaH, 5TaH, ATWJIEH, AlleTWJICH, TaHOJ], TJHUIEPUH, YKCyCHas Kuciota). Mx coctaB u
XuMHYeckoe cTpoeHue. [ToHsATHE O OMOJOTMYEeCKH Ba)KHBIX BEIECTBAX: JKHUpaX, OCNKax,
YIJIE€BOJAX — U UX POJM B JKU3HM 4YeJOBEKa. MarepuaabHOE €AMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUI

Kpemnwmii, ero ¢usndyeckue M XUMHYECKHE CBOWCTBA, IOJYyYeHHE U TPHUMEHEHHE.
Coenunenus kpeMHus B mpupone. O6mmue npenctasBienus o6 okcuae kpemHus(1V) u
KpeMHHEBOW  kucimore. CHIMKaThl, WX HWCHOJB30BaHWE B  OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH. Ba)kHelIne cTpouTeNnbHble MaTepuaibl: KepaMUKa, CTEKJIO, LIEMEHT,
0eToH, xene300eToH. [IpoOiaembl 6€30MacHOTr0 UCIOIB30BaHUs CTPOUTENBHBIX MAaTEPUAJIOB
B TIOBCEIHEBHOM KHU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: H3ydeHHe O0pa3l0oB HEOPraHMYECKUX BEIECTB, CBOWCTB
COJISTHOM KHUCIJIOTBI; MIPOBEJCHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOII0eHUE
NPU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpaXkaroliue (pu3nuecKkue U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB W WX COEIMHEHUH (BO3MOXKHO HCIOJb30BaHUE BHUJEOMATEPHUAIIOB);
O3HaKOMJIEHHE ¢ 00pa3laMu XJOPHJIOB (IaJOreHUIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu cepbl
u e€ coelMHEHUSMHU (BO3MOXHO HCIOJIB30BaHUE BHAEOMATEpUANIOB); HaOIIOACHNE
nporecca OOyIJIMBaHUS caxapa MOJ JeMCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHMCIOTHI;
U3Y4YeHHE XHMHUYECKUX CBOMCTB pa30aBiI€HHONW CEpHON KHUCIIOTHL, IPOBEICHHE
Ka4eCTBEHHON peakiuu Ha cyabpaT-uoH W HaOJIOJIeHHEe NpU3HaKa e€ NpPOTEKaHHUS;
O3HaKOMJIEHHE ¢ (PU3MYEeCKUMH CBOMCTBAaMU a30Ta, pocdopa 1 UX coenHEHUHN (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB), OOpazllaMd a30THBIX U (OCHOPHBIX YHOOpEHMIA;
MoJlyueHue, coOupaHue, paclo3HaBaHHE M HU3y4YE€HHE CBOMCTB aMMHaKa; MpPOBEACHHE
Ka4eCTBEHHBIX peakluil Ha MOH aMMOHHUS U ¢ocdaT-MOH W H3yYeHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHME BHUECOMATEPHAJIOB); U3YyYEHHE MoOJeNel KPUCTATUMYECKUX
pemérok anmasza, TpadwuTa, QyIepeHa; O3HAKOMJIEHHE C TIPOILECCOM  aJcopOIuu
pacTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YIVIEM U  YCTPOMCTBOM IIPOTMBOIasa;
MoJlyueHue, coOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB YIJIEKHCIIOTO Ta3a;
NPOBE/ICHUE KAueCTBEHHBIX peakIuii Ha KapOOHAaT- W CHJIMKAT-HOHbBI W U3y4YCHHE
IIPU3HAKOB UX NMPOTEKaHMs; O3HAKOMJICHHE C MIPOAYKIIMEH CHIMKATHOW MPOMBIIUIEHHOCTH;
pellIeHuEe OKCIEPUMEHTAIBHBIX 3ajad 1o TeMme «BaxHellme HeMeTaulbl U HX
COCIMHEHUS»

MeTamiel 1 ux COCAUHCHUA

3.1

O6H_[aﬂ XAapPaKTCPUCTHKA XUMHYCCKUX DJJICMCHTOB — MCTAJIOB Ha OCHOBAHHMU HX
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nonoxkeHuss B llepmoamdeckori cucreme xumudeckux snemeHtoB .M. MenpeneeBa u
CTpOGHI/ISI aTOMOB. CTpOGHI/Ie MCTAJJIOB. MCTaJIJII/I‘-IQCKaH CBsiA3b MW MCTAJIMYCCKas
KpUCTAJUTHYECKas PeméTKa. DICKTPOXUMUYECKHUH ST HAIIPSHKEHUN METAJIOB

3.2

Ouznyeckue U XMMUYECKUE CBOMCTBAa MeTaiioB. O01ue crnocoObl MOTyYeHUs! METAIIJIOB.
[TonsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH

3.3

[[{enmounble MeTamibl: moyiokeHue B llepuonnueckoi cucteMe XUMHUYECKHUX 3JIEMEHTOB
HA.N. MengeneeBa, CTpOCHHME HX aTOMOB; HaxoxkjaeHue B mpupone. Ddusnueckue u
XUMHUUYECKHE CBOWCTBA (Ha IpuMepe HaTpus M Kaiusi). OKCUABI U TUAPOKCUABI HATPUS U
kanus. [I[puMeHeHne menoYHbIX METaUIOB U UX COCTMHCHHMA

3.4

3.5

3.6

[IlenoyHo3emMenbHbIC METAJUIBI MATHUM M KAJIBIIMI: TT0JI0’keHue B [lepuoandeckoit cucrteme
XUMHYECKHX 35ieMeHTOB [[.M. MenpeneeBa; CTpOCHUE UX aTOMOB; HaX0KJICHUE B IIPUPOJIE.
®u3nueckue M XMMHUYECKHE CBOMCTBA MAarHus M Kajblius. Baxuelmume coeauHEHUs
KaJIbLHs (OKCHI, THAPOKCHU, COIn). JKECTKOCTH BOBI U CIIOCOOBI €€ yCTpaHeHHUs

AmomuHuii: mnonoxenue B Ilepumoguueckoit cucteme xumuyeckux anemeHroB [
MeneneeBa; CTpOGHHME aTOMa; HAxOXJAeHHE B mpupone. Pusznueckue M XHUMHUYECKUE
CBOMCTBA allOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS

Keneso: mnonoxenue B llepmoamyeckoid cucreMe XHUMUYECKHX 23iemeHToB J[.U.
MenpeneeBa; CTpoeHHE aToMa; HaxoXkJIeHue B mpupojae. Duszmueckue M XUMHYECKHE
cBomcTBa xene3a. Oxcunpl, ruapokcuasl u conu kenesa(ll) m xenesa(lll), ux cocras,
CBOIICTBa U MOJIy4YeHHUE

3.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMIICHHE C O0pa3llaMd METaJUIOB W CIUIABOB, HX
(UBHYECKUMU CBOWCTBAMU; H3YYCHHE PE3YJIbTaTOB KOPPO3WH METAIUIOB (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJAEWUCTBUS OKCHAA KabIUs H
HATpHUs C BOJOW (BO3MOXKHO HCIOJB30BAHWE BHICOMATEPHAIIOB); MCCIIEJIOBAHUE CBOWCTB
KECTKOM BOJBI; Tpollecca TOPEHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); TIPU3HAKOB MPOTEKAHUS KAYEeCTBEHHBIX PEaKIWi Ha HOHBI (MarHws,
KaJbIusl, ATFOMUHES, ITMHKA, sxene3a(ll) u sxeneza(lll), menu(ll); Habnronenue u onucanue
MPOIIECCOB OKpAIIMBaHUS IUTAMCHW HWOHAMH HATpHUs, Kauusd W KaubIus (BO3MOXKHO
UCIIONIb30BaHUE BUJEOMATEPHAIOB); HCCIeAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA
ATIOMUHUS W THIPOKCHJA IIMHKA; pEIIeHUE OJKCIePUMEHTAIBHBIX 3aJad 10 TeMe
«BakHel1ne MeTasibl U UX COSIUHEHUS)

4.1

4.2

XHUMHS ¥ OKpYXkKarolas cpena

HoBble matepuansl M TexHOJOTMHM. BeliecTtBa W Marepuaibl B MOBCEIHEBHOW >KHU3HU
yenoBeka. XHUMHUS M 310pOBbE. be3omacHoe HCIOJIb30BaHUE BEUIECTB M XUMHYECKHUX
peakumii B ObITy. [IepBast TOMOIIs TPH XUMHUUYECKHUX 05KOTaX U OTPABJICHHSIX

OCHOBBI 3KOJIOTMYECKOW TI'PAMOTHOCTH. XUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpenbl
I[MAK. Ponp XumMuM B peIIEeHUH OSKOJOrMuYeckux mpodnem. I[IpuponHble HCTOYHUKU
YII€BOIOPOAOB (Yrob, IPUPOIHBINA Ta3, HEPTH), MPOIYKTHl UX MEPEepadOTKHU, UX POJIb B
OBITY M TPOMBIIIEHHOCTH

4.3

XUMHUYECKUH 3KCIIEPUMEHT: M3y4eHHe 00pa3lioB MaTepUalIoB (CTEKIIO, CIIIaBbl METAIJIOB,
MOJIMMEPHBIE MaTepUAIIbI)
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IPOBEPAEMBIE HA OI'S 10O XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMH OBPA3OBATEJIbBHOH ITPOI'PAMMBbI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kon
NMpPoBePSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

1.2

0 TIO3HABAEMOCTH SIBJICHHHA NPUPOJAbI, OHUMAHHE OOBEKTUBHOW 3HAYMMOCTH
OCHOB XHMHYECKOM HAyKM Kak oOO0JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa OOIIeH KyJIbTypbl M NPAKTUYECKOH IEATEeIbHOCTH YEIOBEKa B
YCIOBHUSAX COBPEMEHHOI'O OOILECTBa; MOHMMAaHUE MECTa XMMHUHU CpEeAU JAPYTuX
€CTECTBEHHBIX HayK

O Hay4HbIX MCTOJaxX IIO3HAaHHA, B TOM YHCIC OSKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKHUX MCETOAAX HUCCICAOBAHUA BCUICCTB MW U3YUCHUA XUMHYCCKUX
peaKuHﬁ; YMCHHEC HUCIIOJB30BATH MOACIN IJIA 00BACHECHUS CTPpOCHUA aTOMOB H
MOJICKYJI

1.3

0 cdepax mnpodhecCHOHAILHOW JESITEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHKCHHUAX XUMHYECKOU
HAYKH, YTO TIO3BOJHMT OOYYArOIIMMCS pacCMaTpHUBaTh XUMHIO Kak chepy cBoeit
Oyaymeii mpodecCHOHANBHOW JEATETbHOCTH M CHeNaTh OCO3HAHHBIA BBIOOP
XUMHHU KaK MPO(GUIBHOTO TpeMeTa IPU MEPeXoie Ha YPOBEHb CPETHETO O0IIEro
00pazoBaHus

BianeHne cucTteMoil XMMHYECKMX 3HAHMM M YMEHHE NPHUMEHATH CHUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIIOYAECT:

2.1

2.2

BOXHEHMIIME XUMHWYECKUE TOHATHUSA: XMMHYECKHHM 3JEMEHT, aToM, MOJEKyIa,
BEIIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHASI U HEOJHOPOJIHASI CMECH,
OTHOCHUTENbHBIE aTOMHAsi U MOJIEKYJISIpHas MaccChl, KOJIMYECTBO BELIECTBA, MOJb,
MOJIIpHAsl Macca, MOJISIPHBIN 00BbEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb (CpeaHsis),
XMUMUYECKasl pPEeaKklysl, PEeaklud COEIWHEHUs, PeaKlMU pas3lIoKEHUS, PEaKIUH
3aMeIIeHUs, peakuuu oOMeHa, TerioBod 3ddexkr peaknuu, dK30- U
HHJIOTEPMHUYECKHE PEAKILUH, PACTBOP, MAccoBas OIS XMMHUYECKOTO JJIEMEHTa B
COEIMHEHUH, MacCOBasl /101 U MPOLIEHTHAs KOHIIEHTpPALUs BEIECTBa B PacTBOPE,
S7pO aroMa, SJEKTPOHHBIN CIIOW aTroma, aroMHas opOuTa b, paguyc aToma,
BAJICHTHOCTh, CTETNICHb OKUCIICHUS, XUMHUECKAsl CBS3b, AIEKTPOOTPHUIIATEIILHOCTD,
NOJISIPHASE U HETIONISIpHAs KOBAJIEHTHAS! CBsI3b, MOHHAS CBSI3b, METAJUTUUECKAsl CBA3b,
KpHUCTAJUIMYECKasi perérka (aToMHasi, MOHHAs, METaJUIMYecKasi, MOJIEKYJspHast),
WOH, KaTHOH, AaHHOH, OJJIEKTPOJIUT M  HEIIEKTPOJIUT, JJIEKTPOIUTHYECKAs
JMCCOLMAIINS, PEeaKIMM HOHHOTO OOMEHa, OKHMCIUTENbHO-BOCCTAaHOBUTEIbHbIC
peaKkIMy, OKHUCIUTEeNb U BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTaHOBJIECHUE,
ANIEKTPOJIN3, XMUMUYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMble pEeaKIUH,
CKOPOCTh XUMHUYECKOM peakunu, katanmsarop, ITJIK, koppo3us meramios, CIIaBbl

OCHOBOITOJIArarolne 3aKOHbl XUMHH: 3aKOH COXPAHEHUS MAacChl, MEPUOIUYECCKUN
3akoH JI.M. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM XHUMHH: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TEOPHUS IIIEKTPOIUTHYECKON
JUCConaluu

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

yYMEHHUE NPaBUIBHO HUCIOJIb30BaTh M3yYCHHbBIE BELIECTBA U MaTepuasbl (B TOM
qucIe MUHEpPAIbHbIE YAOOpPEHHs, METAJUIbl M CIUIaBbI, MPOJAYKTHI IepepaboTKU
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MPUPOTHBIX HCTOYHHUKOB YTJIEBOJIOPOJOB (YIJisA, MPUPOTHOTO rasza, HedTH) B
6I>ITy, CCJIBCKOM XO35H>1CTBC, Ha TPOU3BOJACTBC U NMOHWUMAHUC 3HAYCHUA KHUPOB,
0ETKOB, YIJIEBOJIOB JUIsl OPraHW3Ma YEIOBEKa; YMEHHE POTHO3UPOBATh BIIMSHUE
BEIICCTB M XMMHUYECKUX IPOIECCOB HA OPTaHHW3M YEJIOBEKAa W OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

YMCHHUEC HUHTCIPUPOBATH XMMUUCCKHE 3HAHHUA CO 3HAHUAMU OPYTrUX yLIe6HBIX

3.2
PEeIMETOB
HAJIMYUE OMbITa PabOThl C Pa3jIMYHBIMM HCTOUYHMKAMHM MH(OPMALKUU MO XUMHH
3.3 (Hay4Has ¥ HAyYHO-TIOMYJISpHAS JIUTEPATypa, CIIOBAPH, CIIPABOYHUKH, HHTCPHET-
pecypcehi)
yMeHHE 00bEKTHUBHO OIICHUBATh MH(POPMAIIHIO O BEUIECTBAaX, UX NMPEBPALLICHUSIX U
3.4 MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIOJIb30BaTh €€ IS pPelieHus] yaeOHO-
MO3HABATENIbHBIX 33724
Brnagenne ocHOBaMH MOHSTUMHOTO ammapara U CHMBOJIUYECKOTO SI3bIKa XUMHH
4 JUTSL COCTaBJICHUS (DOPMYJI HEOPTaHWYECKUX BEIICCTB, YPABHCHHH XHUMHUYECKUX
peakiuii; ocHoBamu xuMudeckoil HomeHknatypsl (IUPAC u TpuBuanbHON)
YMenue oOBSCHATH CBsA3b MOJOXKEHUs anneMeHTa B Ilepuoamueckoil cucteme c
5 YUCIIOBBIMH XapaKTCPUCTUKAMU CTPOSHHUS aTOMOB XHMHYECKHX DJIEMEHTOB
(cocTaB u 3apsn sapa, 00IIee YUCIIO AIIEKTPOHOB), paclpeeieHHeM dIIEKTPOHOB
10 SHEPTrEeTUICCKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS ¥ KATBIIHS
IIpencraBinenue O NEPUOAUYECKON 3aBUCHUMOCTH  CBOWMCTB ~ XMMHYECKHX
6 9JIEMEHTOB (paJAMyC aTroMa, d3JEKTPOOTPUIATENBHOCTH), MPOCTBIX M CIOXKHBIX
BEIIECTB OT IIOJIOKEHUs 3yeMeHToB B Ilepuoguueckoil cucreme (B MalbIX
nepuoAax M riIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHnue knaccupuumupoBarh:
7.1 XAMHYECKHE HJIEMEHTHI
7.2 HEOpraHUYEeCKUE BElIeCTBa
7.3 XUMHUYECKHE PEAKIUU
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTMHEHHSIX
8.3 XapakTep Cpefibl B BOJAHBIX pPacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKUCITUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (pU3NUecKre U XUMUUYECKHUE CBOMCTBRA:
91 MPOCTBHIX BEMIECTB (KHCIOPOJ, 030H, BOJAOPOJ, TpaduT, aliMas, KpeMHHUH, a3o0T,
dbocdop, cepa, XJI0p, HATPHM, KATHI, MAaTHUAN, KaJBIIUNA, ATFOMAHUAN, KEJI€30)
CIIOXHBIX BEIIECTB, B TOM 4HCIE WX BOJHBIX pacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPOI, OKCUABI M THIAPOKCHUIBI MeTamnoB I-IIA rpymm,
9.2 amomunust, meau (1), muuka, sxenesza (Il u 1), okcuasr yraepoxa (11 u V),
kpemuus (1V), azora u pochopa (Il u V), cepst (IV u VI), cepancras, cepHas,
a30THCTasl, a30THAas, pochopHast, yroipHasi, KDEeMHHEBAsi KUCIOTa U UX COJIH)
MPOTHO3MPOBATh M XapaKTEPH30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT X
9.3 cocTaBa M CTPOEHHS, MPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT HX CBOICTB,
BO3MOXXHOCTh MPOTEKAHMSI XUMUYECKUX MTPEBPAIICHHUI B PA3JIMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIUil, B TOM YHUCIIE:
10.1 peakuuii MFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
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10.3

WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOICTBA M3YYEHHBIX KJAcCOB (TPyIIN)
HEOPTraHWYECKUX BEIECTB

10.4
11

MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEXK/ly HUMHU
VMeHHe BBIYUCIATE (IPOBOAUTH PACUEThI):

111

11.2
11.3

114

OTHOCHUTECIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChl BEIICCTB, MaCCOBYIO AOJIIO
XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHNU

MacCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE,
KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM razos

M0 YpaBHEHUSAM XMMHUYECKUX PEAKINI M HAXOJAUTh KOJUYECTBO BEUIECTBA, O0BEM
Y MacCy peareHTOB WIHU IPOJYKTOB PEAKLIUU

12

Bnanenue (3HaHHE OCHOB):

121

12.2

OCHOBHBIMH  METOJJaMH HAy4YHOTO T[O3HaHUsl (HAONMIOIEHHE, HW3MEPEHHE,
9KCIIEPUMEHT, MOJICIMPOBAHKE) IIPU U3yUYECHUH BEIIECTB M XMMHUYECKUX SBIICHUM;
yMeHHE C(HOPMYITHPOBATH MPOOIEMY U TIPEUIOKHUTD ITYTH € PeIICHUS

Oe3omacHOil pabOThl ¢ XMMHUYECKHUMH BEUIECTBAMM, XHMHUUYECKOW IOCYIOH U
1a00paTOPHBIM 000PYIOBaHHEM

12.3

mpaBwiiaMd  0€30MacHOr0 OOpalleHHus C BEIIeCTBAMHU, HCIOJIb3YEeMbIMU B
MOBCEIHEBHOM KHM3HU, MPABUJIAMH ITOBEJCHUS B IEJISIX COCPEKCHHS 30POBhS U
OKpYXKarolled MPUPOAHOIN cpesbl; TOHUMaHuEe Bpelna (OMacHOCTH) BO3ACHUCTBUS
Ha J>KUBBIE OPraHU3MbBI OINPEACIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS

13

131

13.2

Hannume npakTHyecKkux HaBBIKOB IIJIAHUPOBAHUS U OCYILECTBICHUS CIIEAYIOIIUX
XUMHUYECKHUX IKCIIEPUMEHTOB:

U3y4Y€HHE U OINUcaHue (PU3NYECKHMX CBOMICTB BEIIECTB; O3HAKOMIIEHHE C
GU3N4YeCKUMU M XMMHUYECKMMHU SIBJICHUSMH; ONBITHL, HJUTIOCTPUPYIOLIHE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HN3YUCHUC CII0CO00B pa3acICHUA cMmecei

13.3

IMNOJIY4YCHHUE KHUCIOpOAa U HU3YUYCHHE CIro CBOfICTB; MoJIydeHHue BOAOpOHda U
HN3YUCHHUEC €TI0 CBOI\/'ICTB; MOJIYUYCHHUE YITICKHUCIIOTO ra3a U U3Yy4YCHUC €TO CBOI\/'ICTB;
IMMOJIYYCHHUEC aMMHAKa U U3YUCHHUC €TO CBOICTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM OJEH PacTBOPEHHOIO
BEIIECTBA

NpUMEHEHHE HWHAMKATOpPOB (JakMyca, MeTWwiIopaHka u (eHondrasenHa) mis
OIIPEJIETICHUS XapaKTepa Cpebl B paCTBOPAX KUCIIOT U ILIEJI0YEH

13.6

MCCIIEIOBAaHUE U ONMCAaHKE CBOMCTB HEOPTaHMUECKUX BEIIECTB PA3JIMYHBIX KIIACCOB;
W3yUYeHHE B3aMMOJACWUCTBUS KHUCIOT C METaUlaMH, OKCHJIaMH METaJUIOB,
pacTBOPUMBIMM ¥ HEPACTBOPUMBIMU  OCHOBAaHHUSIMH, COJSIMM;,  TOJIyYEHHUE
HEpPaCTBOPUMBIX OCHOBAHHH; BBITECHEHHWE OJHOTO METajla IPYyruM U3 PacTBOpa
COJIU; UCCIIeZIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHHS U IIMHKA

13.7

pelIeHHe HSKCIEPUMEHTAIbHBIX 3a7a4 1o TemaM: «OCHOBHBIE KJacChl
HEOPraHUYECKUX COCJIMTHEHMI; «INEeKTPOIUTUYECKAS JIMCCOITHAITHS,
«Baxnennme HeMeTalIbl M WX COCAMHCHUS», «BakHeHIIne METalulbl U HMX
COCIIMHECHMUS

13.8

XUMHUYECKHE KCIIEPUMEHTBI, MJUTIOCTPUPYIOLINE MPU3HAKYA MPOTEKAHUS PeaKIni
HMOHHOr0 OOMEHa; KadeCTBEHHbIE PEAKIMM Ha HPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HOHBL: XJOpHIA-, OpoMHI-, HOAMI-, cynbdar-, docdar-, kapOoHar-,
CHJIMKAT-aHUOHBI, T'MJIPOKCUA-UOHBI, KATUOHbl AaMMOHUS, MarHus, KajbLus,
aITIOMUHMUS, Kene3a (2+) u xenesa (3+), meau (2+), IUHKA
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14

VYwmenue:

141

14.2

MPEJICTaBISATh PE3yJabTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB, J0KAa3aTENbCTB,
rpaduKOB ¥ TAOJHII U BBISBIIATH SMIMPUIECKHE 3aKOHOMEPHOCTH

YCTaHaBIMBaTh CBSI3U MEXKIY pealbHO HAOMIOAAEMBIMH  XUMHYECKHUMHU
ABJICHUSIMU U IPOLECCAMM, IIPOUCXOASIIMMHU B MAKPO- U MUKPOMHUPE, OOBSACHATH
PUYMHBI MHOTOOOpAa3usl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHA

11

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

13

14

1.5

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
OKHUCJICHUS

3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. (OTHoOcUTENIbHAsh AaTOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHasg Macca. MaccoBas 107151 XUMHYECKOTO 3JIEMEHTa
B COCIUMHCHNU

KonnaectBo BemecTBa. Monb. Monsipaass Macca. MolsipHbId 00BEM Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

Puznyeckue U XUMUYECKUE sBJICHUSA. XMMHUYECKas pEaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEILIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuit 3akoH u llepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.N. Menneneea. CTpoeHre aTOMOB

2.1

[Tepuoanueckuii 3akoH. Ilepuonuyeckas cucremMa XUMU4YeCKUX eMeHToB [1.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI JJIEMEHTA

2.2

2.3

3.1

3.2

4.1

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepuoaoB, KaJlvid, KaJIbIUA (pazmyca ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMETATNIMYCCKUX CBOI\/JICTB) n #Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHUM C TIIOJJOXXCHHEM DJJICMCHTOB B Hepﬂonnqecxoﬁ CUCTEME H
CTPOCHUEM UX aTOMOB

CTpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Hounas CBSI3b.
Meramnnueckas CBI3b

Tumel KpUCTAITMYECKUX PEmETOK (aTOMHas, WOHHAsA, MeETajuIhJecKas),
3aBHCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOM PELIETKM U BHUAA
XAMHUYECKOU CBA3ZU

Baxueiiiine MPpEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnmel u ux
COCOAMHECHUS. Mertamisl 1 uxX COCAUMHECHUA

Knaccudukanmst 1 HOMEHKIATypa HEOPTraHWYECKHX COCIMHEHHI: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHBIC) u
HECcoJICOOpa3yroIiue; OCHOBaHWH (IMIENOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KUCTIOT  (KUCIIOpOACOAepkKAlrue ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIC W
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

®dusnueckne W XUMHUYECKHME CBOWCTBA IPOCTHIX BEIIECTB-HEMETAIJIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPOJa, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
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duszndecke W XHMHUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJLJIOB: JIMTHUA,

4.3 HaTpUs, Kajdusl, MarHusl U KaJbLiUs, QJIIOMHUHMS, XKejle3a. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUH METaIIOB
44 Ouznyeckue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COEIMHEHUN HEMETAJlIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IonyueHue
OKCHJIOB HEMETAJIJIOB
46 Xumunyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, uunka, menu(ll) u
xesesa(ll, 11). TTomydenne OKCHIOB METAILIIOB
XUMHYECKUE CBOMCTBA OCHOBaHHWI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
4.7 TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyenue ocHOBaHMM U
aM(bOTEepPHBIX THIPOKCHJIOB
OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJIHOM, CEpPOBOJOPOAHOM,
48 CEpPHUCTOH, cepHovI?I, a30THOHU, (OoCcHOpHOI, E(peMHPIe].iofI, yroanOIzI. Oco0sie
XUMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAaHHOM CEpHOM W a30THOM KHUCIOT.
[Toryuenue KucCiIoT
4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue comneit
410 [Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KUCIOPOJa, aMMHAaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyuyenne amMmMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINUIEHHOCTH. O01mue
CHoCOOBI MOJTYYEHUS METAJUIOB
4.12 ['eHeTnYeCKas CBSI3b MEXAY KJIaCCAMU HEOPTaHUUYECKUX COCIUHEHUM
5 XUMUYECKUE PEAKIIUU
Knaccudpukanus XuMUUeCKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 10 YUCIY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, Mo
M3MEHEHHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX AJIEMEHTOB
59 TemoBoit 3¢ (heKT XMMHUYECKON peakluy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-
' Y DHJIOTEpMUYECKHUE peakunu. TepMOXuMHU4ecKie ypaBHEHHUs
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHCIUTENN U BOCCTAHOBHUTEIU.
5.3 [Ipouecchl ~ OKMCIEHMS] M BOCCTAHOBJICGHHA.  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUU
54 Teopus anekTponuTHYECKON Auccoranvy. KaTuoHbI, aHMOHBL. DJIEKTPOJIUTHI U
HEINEKTPOJIUThI. CHUIIbHBIC U ca0bie AIeKTPOIUThL. CTENeHb UCCOHAIIHT
55 Peakmuu I/IOHHOFO" oOMeHa. YCIOBHS MPOTEKAHUS lzealcum?l HOHHOTO OOMEHa,
MOJIHBIE U COKPAIlIEHHbIE HOHHBIE YPABHEHUS PEaKIIUi
6 XUMHS U OKpYKarollas cpena
Bemectsa m Marepuansl B TOBCEAHEBHOM JKM3HM 4YelnoOBeKa. be3omacHoe
6.1 UCIOJIb30BaHUE BEUIECTB M XUMHMUYECKUX pEakUuil B jaboparopuud U OBITY.
[TepBasi momMoIb TPU XUMHUUECKHUX 0KOTaX U OTPABICHHSIX
XUMHYECKOE 3arpsi3HEHUE OKpyXKarolleil  cpeiabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPEIOTBPALICHUS
6.2 [Ipenenbras momyctumass konmeHTpamus BemectB (IIJIK). Pomp xumum B
pPELICHUH HKOJOTMYECKHX TpoOieM. YCuieHHe MapHUKOBOro »ddekra,
pa3pylieHre 030HOBOIO CIIOs
6.3 [TIpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHHUS U UX COCTUHEHHH B

6I>ITy, MCIUIHUHEC, IMPOMBIIIJICHHOCTH M CCJIbCKOM XO3SICTBE. HpI/IMeHeHI/IC
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METaJUIOB M CIUIABOB (CTallb, YYr'yH, IIOPATIOMHUHUN, OpoH3a) B OBITY H
MPOMBINIJICHHOCTH MX COoeAuHECHMA. [IoHITHE 0 KOPPO3UU METAIIIOB, OCHOBHEIC
CHOCOOBI 3aIUTHI KX OT KOPPO3HH

[TpuponHble UCTOYHUKH YIJIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

64 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U HPOMBIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, YTAHOJI, TJIUIEPHUH, YKCYCHAs! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUPaX, OCNKaX, YIJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 1o popmynaM XUMHUYECKIX COCITMHEHUI

7.2 Macchl (MacCcoBO) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3 110 XMMUYECKHM YPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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