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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTABIICHA HA OCHOBE
TpeOOBaHUH K pe3yJIbTaTaM OCBOEHHsI OCHOBHOI 00Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanmst, mnpencrasieHHbix B @I'OC 00O, a Takke Ha OCHOBE (enepanbHON padoueit
MPOTrPaMMbl BOCIIUTAHHUS U C YYETOM KOHLENIMU MPEToNaBaHus yueOHOro mpeamera «XUMUS) B
oOpa3oBaTeNbHBIX Opranu3anusx Poccuiickoii @eneparyu.

[IporpamMma mo XHMMHUH [daéT TPEACTABICHHE O LeJsIX, OoOmed crpareruu OOy4eHus,
BOCIIUTAHUS W Pa3BUTUS OOy4ArOIIMXCSl CpPEACTBaMH y4ueOHOro TNpeaMeTa, YCTaHABIUBAET
00s13aTeNIbHOE MPEIMETHOE CONEpKaHHe, MPEAyCMAaTPUBAET pacCIpeneleHne ero 1o Kjiaccam |
CTPYKTYpHUpPOBAHHUE MO paszeiaM M TeMaM MPOTrpaMMbl MO XUMHUH, OTIPENEIIeT KOJTUIECTBEHHbIE U
KAQ4EeCTBEHHBIE XAPAKTEPUCTHKH COAEPIKAHUS, PEKOMEHIYEMYIO MOCIEeN0BATEIbHOCTh H3yYEHHS
XUMHH C YYETOM MEXIPEAMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTHMKH y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroIuXcs, ONpenessieT BO3MOKHOCTH NpeMeTa sl peaTn3alun
TpeOOBaHMH K pe3ysibTaTaM OCBOSHHsSI OCHOBHOW 0Opa30BaTeNbHOW NPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHusl, a Takke TpeOOBaHUI K pe3yspTaTaM O0y4eHHsI XUMUN Ha YPOBHE
Henell M3y4eHUs TpeAMeTa M OCHOBHBIX BHIOB y4eOHO-TIO3HABATENIbHOW AESTENbHOCTU
o0yHaromerocs: o OCBOCHHIO Y4€OHOTO COePKAHUSI.

3HaHHE XUMHHU CITy’KUT OCHOBOW IJIsi (POPMUPOBAHHUS MHUPOBO33PEHHUS OOYHAIOLIETroCs, €ro
NPEACTaBICHUH O MAaTepPHaJbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb HIPAIOT (HOPMHUPYEMbIE XHUMHUEH
NPEACTaBICHUS O B3aMMOINPEBPALICHUSX SHEPTUU M 00 3BOJIIOLUH BEINECTB B MPHUPONE, O MYTAX
pemernss 0OAJBHBIX  MpoOJeM  YCTOHYMBOTO  pa3BUTHSI  UYEJIOBEYECTBA —  CHIPbEBOI,
SHEPreTUYECKOH, MUIIEBOH U KOJOTHUYECKOH 6e30MacHOCTH, TPOOIeM 3ApaBOOXPAHEHHUS.

H3zydenue xumuu:

CHOCOOCTBYET pean3aliil BO3MOXKHOCTEH il CaMOpa3BUTHS M (POPMHUPOBAHUS KYJBTYPBI
JMYHOCTH, €€ obuiei n PyHKUNOHATBHON IrPAMOTHOCTHY,

BHOCUT BKJaJ B (OPMHPOBAHHE MBIILICHUS W TBOPUECKUX CIIOCOOHOCTEH OOydYaroumxcs,
HAaBBIKOB ~ HMX  CAMOCTOSITEIbHOH  y4eOHOW  JeATeNIbHOCTH,  SKCIEPUMEHTANBHBIX U
UCCIIEIOBATEIbCKIX YMEHHUH, HEOoOXOOMMBIX KaKk B IIOBCEJHEBHOH JKHU3HH, TaK W B
poheCCUOHATTBHON AeSITeTbHOCTH,

3HAKOMHT CO CIEUU(PUKON HAyYHOTO MBIILLJICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsAa HA
€IMHCTBO MPHUPOBI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAIOM B (POPMUPOBAHUU €CTECTBEHHO-
HAYYHOH rpaMOTHOCTH O0YYarOIIUXCS;

crocoOcTByeT (POPMHPOBAHUIO LIGHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
NPUPOZE, K YEJIOBEKY, BHOCHT CBOM BKJIaJl B 3KOJOrHYECKOe 00pa3oBaHUe O0YHArOIIUXCS.

JlaHHbple HampaBieHUs B OOyUYEHHH XHUMHH O0€CIedMBAIOTCS CHeuu(UuKON comeprkaHus
yueOHOro npeaMera, KOTOPBIN SIBJISIETCS] MENArorndeckd aJanTHPOBAHHBIM OTPAKEHHEM Oa30BOMH
HAyKH XUMHUH Ha ONPENeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro o0Iero o0Opa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHE
00y4arOIUMHUCST CHCTEMBI MEPBOHAYAIBHBIX MMOHATUH XUMHH, OCHOB HEOPTraHHMYECKOW XUMHH H
HEKOTOPBIX OT/EIBHBIX 3HAUUMBIX ITOHITUH OPTaHMYECKOH XUMHUH.

CTpykTypa comep:kaHusl MPOrpaMMbl MO XUMHUH CPOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ m3ydeHmro. ConeprkaHHWe CKJIAABIBAETCS W3 CHCTEMbl MOHATHH O XHUMHUYECKOM
3JIEMEHTE U BEIIECTBE U CHCTEMbI OHATUH 0 XUMUYeCKOH peakunu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPTaHU30BaHbI 0 MPUHIMITY MOCIEIOBATEIBHOIO PAa3BUTHs 3HAHWH Ha OCHOBE TEOPETHYECKUX
MPEACTABJICHHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoauueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH,



— Y4eHUsI O CTPOEHUH aTOMa U XUMHYECKOH CBSI3HU;
— IIPeACTaBJIEHHUH 00 3IEKTPOIUTUIECKOH AUCCOLMALINN BEIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS pPACCMATPUBAKOTCA Ha OCHOBE OJMIIMPUYECKU TMOJYYEHHBIX U
OCMBICJTICHHBIX (JaKTOB, Pa3BHBAIOTCS IMOCIENOBATEIBHO OT OJHOIO YPOBHS K APYTrOMY, BBIOJTHSIS
byHKUMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUs U MOJY4YeHHs U3yHaeMbIX BEILECTB.

OcBoeHne nPOrpaMMbl MO XUMHH CIIOCOOCTBYeT (OPMHPOBAHUIO MPENCTABJIEHUS O
XUMHYECKON COCTaBJSIFOLIEH HAy4YHOW KAapTHHBI MHUpPA B JIOTHUKE €€ CHUCTEMHON MNpPUPO.BI,
LIEHHOCTHOTO OTHOIIEHUS K Hay4YHOMY 3HAHMIO U MeTOJaM IMO3HaHUs B Hayke. M3yueHue xumuu
MPOUCXOIUT C MPUBJICUCHUEM 3HAHUI W3 paHee N3YUeHHBIX y4eOHBIX npenmeToB: «OKpyKaromui
Mup», «buonorus. 5-7 knaccen» u «Pusuka. 7 Kaacey.

[Ipn M3y4eHUH XUMHU MPOUCXOAUT (HOPMUPOBAHME 3HAHMH OCHOB XMMHYECKOH HAYKH Kak
00JTaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKONW AEATEIBHOCTH YEJIOBEKA M KaK OTHOTO U3
KOMIIOHEHTOB MHPOBOH KYJBTYpbl. 3amadya ydeOHOro mnpeaMera COCTOMT B (POPMHPOBAHUU
CHUCTEMBbl XUMHYECKUX 3HAHUH — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX
MOJIOXKEHUH, TOCTYMHBIX O0OOIIEeHN MHPOBO33PEHYECKOTO XapakTepa, s3blka HAYKH, B
npuoOIIEHNH K HAYYHBIM METO/aM TMO3HAHUS MPU W3YYEHUH BELIECTB M XMMHUYECKHX PEaKLUH, B
bopMUpOBaHMM H PAa3BUTHM TIO3HABATENIbHBIX YMEHMH MW WX NPUMEHEHUH B y4eOHO-
MO3HABATENILHOW M y4eOHO-HCCIEOBATENbCKON NEATENbHOCTH, OCBOSHHH IPAaBIJI OE30MacHOro
oOpalleHus C BELIECTBAMH B TIOBCEITHEBHOM KU3HH.

[Ipn w3yueHMM XUMHM Ha YPOBHE OCHOBHOTO o0mero o0pa3oBaHHS Ba)KHOE 3HAYCHHE
npuoOpen Takue LeiH, Kak:

— ($OpMHUpPOBAHNE WHTEJUIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K camMooOpa3oBaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHUH, CIOCOOHON aanTHPOBAaThCs K ObICTPO
MEHSIFOLIIMMCSI YCIIOBUSAM *KU3HHU;

— HAmpaBJICHHOCTb OOy4YeHHs Ha CHUCTEeMaTH4eCKOoe NPUOOIIEeHHe O0yJarImuxcs K
CaMOCTOSITEJIbHON TIO3HABATENIbHOW AESITEIbHOCTH, HAYYHBIM METOAAM MO3HAHMS, (POPMHUPYOLIIM
MOTHUBALMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH,

— ofecrieueHue yCIOBHH, CHOCOOCTBYIOIIMX TNPHOOpPETeHHI0 OOyYarOIUMHUCS —OIBbITa
pa3HOOOpa3HOH AEATENbHOCTH, MO3HAHUS W CAMOIO3HAHMS, KIFOUEBBIX HABBIKOB (KJFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE IS PA3JIMYHBIX BUIOB €S TEIbHOCTH,

— ¢dopmupoBanre o0meld (QYHKIMOHAIBHONH M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHCIIe YMEHUI OOBSICHATD M OLEHUBATD SIBJICHUS] OKPY’KAIOLIET0 MHUPA, UCTIONB3Ysl 3HAHUS U OIIBIT,
MOJIyYE€HHBIE TIPY U3YUEHUH XHUMUH, TPUMEHATh UX NPU PELICHUH MPOOJIeM B TOBCEAHEBHOM JKIU3HU
U TPYJOBOM AEeSATENbHOCTH,

— ¢opmupoBaHue y 00yHaAOIIMXCS T'YMAHUCTUYECKUX OTHOIICHWH, MOHUMAHHS LEHHOCTH
XUMHYECKHX 3HAHWHA AN BBIPAOOTKH SKOJIOTHUECKH ILIeNIeCOOOPa3HOro IMOBEACHUs B ObITy U
TPYAOBOH HESATENbHOCTH B LEJISIX COXPAHEHHUS CBOErO 3J0POBbs U OKPYXKAKOIIEH NPUPOIHOMN
cpensl,

— pa3BUTHE MOTHUBALIMH K OOYUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHS OOIIEUENIOBEUECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduist u
HAIPaBJIEHHOCTH JaJbHEHIero o0y4eHus.

OOmiee 4ncio 4acoB, OTBENEHHBIX MU M3YYCHUS XUMHH HA yYPOBHE OCHOBHOTO OOLIEro
oOpazoBanusi, cocraBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HENEJIO).



COAEP/KAHUE OBYYEHUA
8 KUIACC

IlepBoHauaibHbIe XHMMHYECKHE MOHSITHS

IIpenmer xumun. Posib XMMUU B )KM3HU Y€JIOBeKa. XUMUs B CUCTEMeE HayK. Tena u BelecTna.
®dusnueckre CBONCTBA BEIIECTB. ArperarHoe cocTosiHue BewecTs. [IoHATHe 0 MeTOnax MO3HAHUS B
xumud. Yucrele BemmecTBa 1 cMecH. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJIeKyJIbl. XUMHUYECKHUE 3J1eMeHThl. CUMBOJIBI XUMUYECKUX 3J1eMeHTOB. IIpocTrie
U CJIO’KHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xummueckasi popmyia. BaneHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BeulecTB. OTHOocuTenbHass aToMHas Macca. OTHOCUTeNbHas MOJIEKYJSIpHas Macca.
MaccoBast 10511 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHHH.

Komuuectso Bemecrsa. Monb. MonsipHas Macca. B3auMOCBs3b KOIMYECTBA, MAaCChl M YUCIA
CTPYKTYPHBIX €UHUIL BeecTBa. Pacyérel o GopMysiaM XUMHUECKUX COCAHMHEHH.

duspyeckue U XHUMUYECKHE SIBIEHUs. XHUMHUYecKas peaklus U e€ MpPU3HaKU. 3aKOH
COXpaHEHHMsT MacChl BELIECTB. XHMHYeckHe ypaBHeHUs. Kiaccuukanus XUMHUECKHUX Peakmui
(coenuHeHUs1, PAa3IOKEHHS, 3aMEIIECHHs, OOMeHa).

Xumuueckuii IKCHEPUMEHM:

3HAKOMCTBO C XHUMHYECKOW IMOCYHOH, mpaBwiaMud padoTbl B JadOpaTopuu U NPHEMaAMHU
oOpaienusi ¢ JabopaTopHbIM OOOPYIOBAHHEM, H3yYE€HHWE U ONUCAHWE (U3MUYECKHX CBOWCTB
00pa3LoB HEOPTaHWYECKUX BEIeCTB, HaOroneHue (pu3ndeckux (TUIaBJICHHE BOCKA, TAassHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KUIIEHHE W KOHIEHCALUS BOIbI) U XMUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJEHCTBHE Meja C KHCJIOTON) SIBJIEHUH, HAOMOAeHNE U
ONHCaHHWE TMPHU3HAKOB MPOTEKAHUS XMUMUYECKHX peakuuil (pas3jiokeHue caxapa, B3aNMOJACHCTBHUE
CepHON KHCJIOTBI C XJopuaoM Oapus, pasnokeHue ruapokcuna menu (1) mpu HarpeBaHuw,
B3aMMOJIEHCTBHE Keyie3a ¢ pacTBopoM cou menu (II), usydenue ciocoboB pazneneHus: cMecei: ¢
MOMOIIBI0 MAarHuTa, (UIBTPOBAHME, BBIMAPHBAHWE, AMCTWILLILMA, XpoMmarorpadus, MpoBeneHHE
OYHCTKH TIOBAPEHHOW COJM, HAONIOJEHHEe M ONHCAaHWE pPe3yJIbTATOB IPOBEICHHS OIIbITa,
WLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MACChl, CO3/TaHNE MOAEIEH MOJIEKY T (IIapOCTEPIKHEBBIX ).

Baxneiimue npeACTABUTENH HEOPTaHUYECKHX BEIIECTB

Bo3nyx — cmecp razos. CocraB Bo3ayxa. Kuciopon — 31eMeHT M IpPOCTOE BEILECTBO.
Haxoxxnenune kucimopoma B mpupone, Gpu3HUecKue u XUMHUECKHE CBOHCTBa (PEeakLUU TOPEHUs).
Oxcunpl. Ilpumenenue xucnopomga. CrnocoObl TMONy4YeHHs] KHCJIOpoAa B Jadopatopuu U
npomslieHHOcTH. Kpyrosopor kucnopoma B mpupone. O30H — amutorpornHas Moauduxanums
KHCJIOPOJA.

TernnoBoit 3pdexT XUMHUYECKOH peakLuH, TEePMOXMMHYECKHE VpPaBHEHUS, 3K30- U
SHAOTEepMHUUECKHE peakuuu. TomimMBO: yrojib M MeTaH. 3arps3HEHHE BO3/yXa, YCHUJIEHHE
MapHUKOBOTO 3¢ eKTa, pa3pymeHue 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemecTso. HaxoxxneHne Bogopona B mpupoae, Gusndeckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCO0B! noydeHus. Kucnorel u comm.

MonsipHbiii 00bEM Ta30B. Pac4éThl MO XUMHYECKUM YPABHEHUSIM.

dusnueckue CBOHCTBa BOABL. Boma kak pacrsopurens. Pactsopbl. HacelmeHHble U
HEHAaCBILIeHHbIE pacTBOPbL. PacTBOpUMOCTE BelllecTB B BoAe. MaccoBast 10J1sl BELECTBa B pacTBOpE.
Xumnueckue cBoiicTBa BOAbl OcHOBaHUS. Ponb pacTBOPOB B MPUPOJE U B JKU3HU YEJIOBEKA.
Kpyrosopot Bojel B mpupone. 3arpsisHeHue NpupoAHbIX BoA. OxpaHa U OUUCTKA IPUPOIHBIX BOI.



Knaccudpukanust Heopranudeckux coeguHeHwit. Oxcunbl. Knaccudukaums OKCHUIOB:
coneoOpasyromue (OCHOBHBIE, KUCIOTHBIE, ampoTrepHbie) u Heconeobpasyromue. HomeHknarypa
okcuoB. Pusnueckre U XUMUUYecKHue cBoiicTBa okcuaoB. Ilonyuenne okcuaos.

OcuoBanmst. Knaccuduxanust OCHOBaHMN: INENOYHM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. Pu3nUeCKHMe M XHUMUYECKHE CBOMCTBAa OCHOBaHWH. IlonmyueHue
OCHOBAaHUI.

Kucnorer. Knaccugpukanus xucnor. Homenknarypa kucnor. Pusuueckue U XUMHYECKHE
cBoricTBa kucnotT. Psan aktusnoctn Metamnos H. H. bekerosa. [lonyduenue kucior.

Comu. Homenkmarypa coneil. @usnueckne U XUMHUYECKHE CBOWCTBa coneil. IlomydueHue
COJIEH.

I'eneTnueckas CBsA3b MEXKAY KJIACCAMH HEOPTraHUYECKUX COETUHEHUN.

Xumuueckuit IKCnepuMenm:

KAQ4eCTBEHHOE ONpEAENICHHE COIEpPKaHUs KUCJIOpPOJa B BO3AyXe, MOJNydeHHE, COOMpaHue,
pacrio3HaBaHWE M H3y4YEHHE CBOWCTB KHUCJIOpOAA, HAOMIOAEHHE B3aUMOACHCTBHUS BELIECTB C
KHCJIOPOZIOM U YCJIOBUSI BO3HMKHOBEHHSI U TPEKPALeHUs TOpeHus (Iokapa), O3HAKOMIICHHE C
o0OpasuaMu OKCHZIOB M ONMHMCAaHHE MX CBOWCTB, MOJyYeHHEe, COOMpaHue, paclio3HABAHUE U N3yUEHHUE
CBOWMCTB BoOmopona (ropeHue), B3aumoneidcTue Bogopoma ¢ okcugom memu (1) (BO3MOKHO
UCTIOJIb30BAHUE BUAEOMATEPHAJIOB), HaONMOMeHHe OOpa3loB BEMIECTB KOJWYECTBOM | MOJIb,
UCCIIEIOBAaHNE OCOOEHHOCTEH  pacTBOPEHUs] BELIECTB C  PA3JUYHOM  PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEAENEHHON MacCOBOM JOJNEeH pacTBOPEHHOIO BEILIECTBA,
B3aUMOJIEICTBUE BOIBI C MeTaulaMH (HATpHEM U KajbLueM) (BO3MOJKHO HCHOJIb30BAHUE
BU/ICOMATEPHAJIOB), HCCIENOBaHHE OOpPa3lOB HEOPraHWYECKHX BELIECTB PA3JUYHBIX KJIACCOB,
HaOJMIOIEHUE M3MEHEHUs] OKPACKH WHAMKATOPOB B PACTBOPaX KHCJIOT W LIENOYEH, H3ydeHHe
B3anmoneicTeust okcuaa meau (1) ¢ pacTBOpOM CepHOI KUCIOTBI, KUCJIOT ¢ METAJJIAMH, Peakiuit
HeNTpanusaluy, NojJydeHne HepacTBOPUMbIX OCHOBAHUH, BBITECHEHUE OJIHOT'O MeTajllla APYTUM U3
pacTBOpa COJM, pelLIeHHe »JKCIIepUMEHTaJbHBbIX 3a7ad o Teme «BakHelmue kiacchl
HEOPTaHWYECKUX COCTAUHEHUIN.

Ilepuoanyecknn 3axkon u lIlepuogmyeckass cucremMa xumu4eckux dqaementos /I, H.
Menpeseesa. CtpoeHue aToMoB. XuUMHYECKas CBA3b. OKHCIUTE/bHO-BOCCTAHOBUTEIbHBIE
peakuuu

[TepBble MOMBITKH KJIACCU(PUKALIMA XUMHUYECKUX 3JeMeHTOB. [IOHSATHE O rpymmax CXOIHBIX
3JIEMEHTOB (IIEJOYHbIE M INEJIOYHO3EMENbHbIE METAJUIbI, TAJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHIIBI U THAPOKCUIBL.

Ilepuognueckuii 3axkoH. Ilepuommueckas cucrema xumudeckux osaementos [ H.
Menneneesa. Koporkonepuonnass u mnuHHONepuonHas (opmbel Ilepuopmueckoll  cHCTEMBI
xumudeckux osaeMeHtoB JI. U. Menneneesa. Ilepuonbl u rpynmnbl. PU3HUECKHI CMBICT
MOPSIKOBOrO HOMEPa, HOMEPOB MEePHOa U TPYIIIbI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aToMHbIX siiep. M3otonel. DnexkTpoHbl. CTpoeHHe 3JIEKTPOHHBIX
obonouek aromoB mepBbiXx 20 XuMHUYecKHMX »djeMeHTOB Ilepumomudeckoir cucrembr J[. W
Menneneepa. XapakTepuUCTHKa XHMHUYECKOIO 3JIEMEHTa MO ero nojoxeHuto B Ilepuonuueckoit
cucteme [[. U. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs! pajguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METaJUINYECKUX U
HEMETAJUIMUECKHUX CBOMCTB IO IpyIIaM U nepruoaam.

3nauenue [lepuonuueckoro 3akoHa u [lepnonnueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB AJIs
passutus Hayku U npaktuku. [[. 1. Mennenees — y4€HbIl U rpakIaHVH.

Xumudeckas CBSI3b. KosanenTHas (monsipHast u HETIOJISIpHAsT) CBSI3b.
DNeKTPOOTPULIATENBHOCTD XUMUYECKUX 3J1eMEeHTOB. MloHHas CBs3b.



Crenens oxkuciaeHust. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE peakunu. Hpoueccm OKHUCJICHUA 1
BoccTaHOBJIeHUsI. OKUCITUTENH U BOCCTAHOBUTEIH.

Xumuueckuil IKCHEpUMEHM:

u3y4deHre o0pasioB BEHIECTB METAJNIOB U HEMETAJUIOB, B3aMMOAEHCTBHE MMIPOKCHIA [IMHKA
C pacTBOpaMHM KHCJIOT U IIeJOYel, MPOBEIEHUE OMBITOB, WJUTIOCTPUPYIOIIUX PUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEbHBIX PEAKIN (TOPEHHE, PEaKLIUU PA3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemiie ces3u

PeaHI/ISaL[I/IH MECKIIPEAMETHDBIX CcBsI3el npu HU3y4€HUU XUMHUHU B 8 KJacce OCYHECTBIIACTCA
HEPE3 HUCIOJIb30BAHUE KaK O6H_[I/IX €CTCCTBEHHO-HAYUYHbBIX HOH;ITHfI, TaK U HOH;ITHfI, ABJIAOIITNUXCA
CUCTEMHBIMU IJIs1 OTACJIbHBIX IPEAMETOB €CTCCTBEHHO-HAYTHOI'O LIUKIJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHSATHS. HAYYHBIH (DAKT, TUMIOTE3a, TEOPHs, 3aKOH, aHAJu3,
CHHTEC3, K.]'IaCCI/I(bI/IKaL[I/Iﬂ, NEPUOAUYHOCTD, Ha6J'II'OI[eHI/Ie, SKCIICPUMEHT, MOACIINPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBJIEHHE.

®u3uka: Marepus, arToOM, 3JIEKTPOH, IMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOMbI,
PaTHOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKHI 3aps, BEIIECTBO, TeNo, OO0BEM, arperaTHoe
COCTOsIHHUE BCIICCTBA, TIas, (1)I/ISI/II'IGCKI/IG BCJIUYHHBL, C€AWHUIBI HU3MCPECHUA, KOCMOC, ILJIAHCTHI,
3Bé3nbl, COIHIIE.

Buonorus: ¢porocunTes, nexanue, duocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPOJIBI, MOJE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, BOIHBIE PECYPCHL

9 KJIACC

BemecTBo M XMMHYECKAsl peaKkuust

Ilepuognueckuii 3axkoH. Ilepuommdeckas cucrema xumudeckux osaementos [J[. W
Menneneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB
NEPBbIX TPEX MNEPHUOAOB, KalWsl, KaJIbLIUd U UX COCIMHEHUH B COOTBETCTBUU C IOJIOKEHHUEM
3J€MeHTOB B llepuoanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XMMHMYECKOH CBA3U. THUIBI KPUCTAIJIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BEILECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKN U BUA XUMUYECKOU CBSI3H.

Knaccudpukanmss v HOMEHKIATypa HEOPraHWYECKUX BEIeCTB. XWUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIINXCS K PA3JIUYHBIM KJ1aCCAM HEOPTaHUYECKUX COCNUHEHMI, TeHETUYeCKasl CBS3b
HEOPTraHWYECKUX BELIECTB.

Knaccupukanns XUMHUUECKUX peakUuil MO pPa3JUYHbIM NMpU3HaKaM (TI0 YUCIy U COCTaBY
YUYaCTBYIOLINX B PEAKLHUU BELIECTB, IO TETUIOBOMY 3(PQeKTy, M0 U3MEHEHUIO CTETIEHEeH OKHCICHUS
XUMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYACTHIO KaTaJu3aTopa). DK30- U SHIOTEPMHUYECKHUE
peakLny, TEPMOXUMHUYECKUE YPABHEHHUS.

[Tonsite o ckopoctu XuMmuueckod peakiuu. IloHsTne 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHYECKHUX peakuusix. [IoHsaTre 0 roMOreHHBIX U reTeporeHHbix peakuusax. [Ionsarue o karanuse.
IlonaTne 0 XUMHUYECKOM paBHOBeCHH. DAKTOPEI, BAUSIOINE HA CKOPOCTb XUMUYECKOW PEaKLUH U
MOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCINTENbHO-BOCCTAHOBUTENbHBIE  PEAKLUH, SJIEKTPOHHBIH 0OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENbHON peakuuu. CocTaBjieHUe YpaBHEHUH OKHUCIUTENbHO-BOCCTAHOBUTENBHbIX
peakuuii ¢ NCMOIb30BAHNEM METO/IA SJIEKTPOHHOTO OanaHca.

Teopust >AEKTPOIUTHUECKON NHUCCOLMALMU. DJEKTPOIUTHI U HEIJIEKTPONUTHL KaTHuoHBI,
aHUOHBI. MexaHN3M AUCCOLMALMYU BEIIEeCTB C Pa3JUYHbIMU BUAAMH XHUMHUYecKkol cBs3u. CTeneHb
mucconnanui. CUIIbHBIE U CIA0BIE SJIEKTPOIUTHL.



Peakunn moHHOro oOMeHa. YCIOBUS NPOTEKAHUS PEeaKUUH HMOHHOTO OOMEHa, TOJHBIE U
COKpalléHHble HOHHBbIE ypaBHeHMsI peakiuil. CBOHCTBa KHCIOT, OCHOBaHHMI M coyell B CBeTe
MpeacTaBIeHu 00 3MeKTPOIUTHYECKOH nuccornuanyu. KauecTBeHHbIe peakiiny Ha HOHbI. [loHsATHE
O THJPOJIN3€E COJIEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHE C MOJCISIMH KPHCTAIMUECKUX PEIIETOK HEOPraHMYECKHUX BEIECTB —
METaJUIOB U HeMeTaJuIoB (rpaduTa 1 anMasa), CJIOXKHBIX BELIECTB (XJI0pUaa HATPHsL), HCCIEIOBAHNE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM pPEaKIMH OT BO3ICHCTBUS  pa3iM4yHBIX  (HaKTOPOB,
UCCIIEIOBAHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEINECTB, NPOLECCa AMCCOLMALMH KHUCIIOT,
menoyed W cosell (BO3MOXKHO HCIOJB30BAHHE BHIEO MATEPHAIOB), TPOBEIACHUE OIBITOB,
WITIOCTPUPYIOIUX TPU3HAKUA TPOTEKAHUs] peakiuii HOHHOro obmeHa (oOpa3oBaHHE OCAAKa,
BBIJICJIEHHE Tra3a, OOpa3OBaHHWE BOABI), OMBITOB, MIUTIOCTPUPYIOIIUX TNPUMEPBI OKUCIUTENIBHO-
BOCCTAHOBUTENIbHBIX peakUuil (TOpeHHe, PeakLUUd pPas3JIOKEHHs, COCIUHEHUs), pPaclO3HaBaHUE
HEOPraHMYECKNUX BELIECTB C TIOMOLIBK0 KAYeCTBEHHBIX PEAaKIMHi Ha HOHBIL, pEIICHHe
SKCIIEPUMEHTAIIbHBIX 33124,

HemeTannbl U X coeqTHHEHUS

OOmast xapakTepuctuka rajsoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTEIEHH
okucnerns. CtpoeHne W (PU3NUECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOTCHOB. XHMMHUYECKHE
CBOWCTBA Ha MpuUMepe Xjopa (B3aMMONCHCTBHE C MeETaJUIAMH, HEMETAJUIAMH, [IEeJIOYaMH).
Xnoposopopon. ConsiHast KUCIOTa, XUMHYECKHUE CBOWCTBA, MOJydeHHE, NMpuUMeHeHue. [lelicTue
XJIOpa M XJIOPOBOAOPOAA HA OPTraHU3M ueloBeKa. BakHeHinme XJIOpUABl U MX HAXOXIEHHE B
npupoze.

OOmast xapakrepuctuka 3yeMeHTOB VIA-rpynmbl.  OcoOE€HHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHne W (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOZa M Cepbl. AJUIOTPOITHbIE MOTU(PHUKAIIMN KUCIOPOa U Cepbl. XMMHUYECKHUE CBOWCTBA CEPBI.
CepoBonopon, crpoeHue, pusnueckre u XUMuIeckue cBoicTa. OKCUABI CEpPhl KaK MPEACTABUTENN
KUCJIOTHBIX OKcHAoB. CepHas KuCIOTa, (U3NYECKMEe M XUMHUYECKHE CBOHCTBa (00Ime Kak
NPEACTAaBUTENS Kjlacca KHUCIOT U crenuduueckue). XUMUYECKHE PEaKIHH, JISKAIIUe B OCHOBE
MPOMBIIIJIEHHOTO crocoda ToydeHus: cepHoil kucnotThl. IlpumeHenne cepHoii kuciaotbl. Comu
CEpHOM KHCIJIOThI, KAYECTBEHHAsI peakLus Ha CylbdaT-uoH. HaxoxxneHne cepbl U €€ COeTMHEHU B
npupone. XHUMHUYECKOE 3arps3HEHHE OKPY)KAIOLIeH Cpeabl COSTUHEHHMSAMH Cepbl (KHUCIOTHBIE
TOXKIH, 3arpsi3HEHNE BO3yXa M BOIOEMOB), CITOCOOBI €ro MPEIOTBPAILICHUS.

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHbIE CTETIEHN OKHCIeHHs. A30T, paCIPOCTPaHEHUE B MPUPOLE, PH3HUUECKHe U XUMUYIECKHE
cBotictBa. Kpyrosopor asora B mpuponme. AMMHAK, ero (U3NYecKhue U XUMHUYECKHE CBOWCTBA,
nojiyueHue u npuMeHenne. Conu aMMOHHMS, UX (PU3NIECKHIEe U XUMUYECKHE CBOICTBA, MPUMEHEHUE.
KauecTBeHHast peakuusi HA MOHBI aMMOHHUS. A30THasl KHUCIIOTa, €€ IoyyueHHue, (U3ndecKue U
XUMHYECKHE CBOHCTBa (OOImMe Kak TPEACTaBUTENs Kjacca KHUCIOT M CrenupuyuecKue).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHMS B Ka4eCTBE MHHEPAJIBHBIX yAOOpeHHH. XUMHYECKOe
3arpsi3HEHHE OKPYKAIOIIEH Cpenbl COeNMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3sHEHUE BO3IYXa,
no4Bkl U BOAoéMoB). Docdop, amnorponHsle Mogudukanmm Gocdopa, GU3NIECKUe U XUMHUECKUE
ceoiictBa. Oxcun docdopa (V) u dochopras kucnora, Gusndeckue U XUMHYECKHUE CBOWCTBA,
nony4enue. Mcnonp3zoBanue GpochaToB B Ka4eCTBE MUHEPAIBHBIX yIOOPEHH.

OOmast xapakrepuctuka 3yeMeHTOB [VA-rpynmbl.  OcoOE€HHOCTH CTPOSHHsS aTOMOB,
XapaKTEPHbIE CTENEHH OKHCICHMs. YTIIEPOJ, aJUIOTPOIHBbIE MOAU(DUKALINYU, PACIpPOCTPAHEHUE B
npupoze, pusnueckne u XuMU4eckue cBoicTBa. Ancopbums. Kpyrosopor yriepoma B mpupone.
Oxcunpl yriepona, ux (QHU3MUECKHE M XUMHUYECKHE CBOWCTBA, NEHCTBHE HAa JKMBBIE OPTraHHU3MBI,
MOJlyYeHUE U TPUMEHEHHE. JKOJIOTH4YecKrue mpodjieMbl, CBsi3aHHbIE ¢ okcumom yriepoaa (IV),



TUIOTE3a MIO0ATBPHOTrO MOTEIUICHUS KJIMMAaTa, TApHUKOBBIN 3P (eKT. YToNpHas KUCIOTa U €€ COJH,
ux (pu3mueckne U XMMUYECKHE CBOICTBA, MOJy4YeHHE W MpUMeHeHne. KauecTBeHHas peakiust Ha
kapOoHaT-nOHBL. Mcnonb3oBaHne kapOOHATOB B OBITY, METUIIMHE, MPOMBIILICHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHauanbHbIE TOHATHS OO0 OPraHWYECKUX BEINECTBAX KAaK O COEAMHEHUSX YIJepona
(MeTaH, 3TaH, 3THJIEH, alleTUJICH, 3TAHOJ, TIIMLEPHH, YKCyCHasl KUCIoTa). IIpupoaHble HCTOUHUKH
yIIeBOAOPOAOB (yToJib, MPUPOIHBIN Ta3, HE(Th), MPONYKTH HX mepepaboTku (OEH3MH), UX POJb B
ObITy W mpoMbIlUIeHHOCTH. [loHATHE O OMONOrMYecKHM Ba)KHBIX BEIIECTBAX: JKHpax, OeJKax,
yrIeBoAax — M HMX pPOJHM B JKU3HU dYeJoBeka. MaTepHaibHOE EIUHCTBO OPTraHMYECKUX U
HEOPTraHMYECKUX COCTUHEHUH.

Kpemunmii, ero ¢usuueckue ©u XUMHYECKHE CBOWCTBA, IIOJyY€HHE M MPHUMEHEHHE.
Coenunenust kpemHust B npupone. Obumme npencrasnenus o6 okcuae kpemuus (IV) u kpeMHueBon
kucinore. CHIIMKAThI, UX UCIOJB30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BakHEHIINe CTPOUTEIbHBIE
MaTepHajbl. KepaMHKa, CTEKJIO, ILIeMeHT, OeroH, kene3oberon. IIpoGnemer OezomacHOro
HCTIOJIb30BaHUS CTPOUTEIBbHBIX MAaTEPHAJIOB B MOBCEIHEBHOMN JKU3HU.

Xumuueckuil IKcnepumenm:

u3ydeHne oOpas3liOB HEOPTaHWYECKHX BELIECTB, CBOWMCTB COJSIHOH KHCIIOTBI, NMPOBEICHHE
KAQ4eCTBEHHBIX PEAKIMH Ha XJIOPUA-MOHBI M HAOJMIOACHHE NPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpakaromue (PU3NIECKHe U XMUMUYECKHE CBOICTBAa TaJIOTEHOB M UX COEOUHEHHUN (BO3MOKHO
UCTIONb30BaHME BHIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpasmaMu XJIOPHAOB (TajlOT€HUIOB),
O3HaKOMJICHHE C oOpasuamMu cepbl W €€ COenuHEHHsIMH (BO3MOXHO HCIOJb30BaHHUE
BUIEOMATEpHaioB),  HaOMrOAeHWe  mpouecca  OoOyryiMBaHUsS — caxapa 1oA  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEpPHON KHCJIOTHI, M3YY€HHE XUMHYECKUX CBOHCTB pa30aBIeHHON CepHOH
KUCJIOTBI, MPOBENECHUE KAaYeCTBEHHOW peakUuu Ha Cyiabpar-uoH U HaONIOACHHE MpH3HAKa &
NPOTEKAHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (pocdopa M HMX COCTUHEHUH
(BO3MOXKHO HCIOJIB30BAHUE BUAEOMATEPHAJIOB), 0Opa3uamMH a30THBIX U (PochOpPHBIX yHOOpEHHI,
NoJIy4eHue, cOOMpaHue, pacro3HaBaHUe U M3yYeHHE CBOWCTB aMMHUAKa, IIPOBEECHIE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUSI 1 pocdaT-uoH U U3yUeHHE PU3HAKOB UX MPOTEKaHMs, B3aUMOJIEHCTBHE
KOHLIEHTPHUPOBAHHON a30THOH KHCJIOTHI ¢ MeIbI (BO3MOXKHO HCIOJB30BAHUE BUIAECOMATEPHAIIOB),
U3yUYeHHE MOAEJeH KPHCTANIMYECKUX PEIIETOK anMasza, rpadura, QynaepeHa, O3HAKOMIIEHHE C
NpoIeccoM ancopOLMU  PacTBOPEHHBIX BEINECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM
NPOTHUBOrasa, MOJydYeHHUe, COOMpaHue, PaclO3HABAHME W M3YUEHHE CBOICTB YIJIEKHUCIOrO rasa,
NPOBENCHUE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U W3y4YEHHE NMPU3HAKOB HX
NPOTEKAHUs, O3HAKOMJIGHHE C TMPOAYKUMEH CHJIMKATHOH TMPOMBILUIEHHOCTH, peIleHHe
SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BakHelIne HeMeTaubl U MX COSTUHEHUS.

MeTaJiibl M HX COeIHHEHHUS

OOm1ast XapakTepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU X TTOJIOKEHUS
B Ilepuognueckoil cucreme xummueckux syeMeHTOB [[. M. Menneneesa W CTpPOEHHsI aTOMOB.
Ctpoenne wmeramioB. Meramanueckasi CBA3b M METAUIMYECKAass KPUCTAUIMYECKAs pELIETKA.
DNEKTPOXUMUYECKUN Psifi HAMpsDKeHUN MeTauioB. Dusnueckue U XUMHYECKHUE CBOHCTBA
metauioB. O0mue crnocobbl mosy4deHus: MeTasioB. [IoHATHE O KOPPO3WH METAJUIOB, OCHOBHBIE
croco0bl 3amuThl BX OT Kopposmu. CruiaBbl (CTasib, YyTyH, AIOPATIOMHHHMH, OpOH3a) M HX
NPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

lenounsie MeTauIbl: MOJ0KeHUE B Ilepuoauyeckoil cucreme XuMHUECKUX 3jieMeHToB /. U.
MeHnneneeBa, CTpOCHHE UX aTOMOB, HAXOX/ACHUE B pupoae. PU3nuecKkue 1 XMMUIECKHE CBOICTBA
(na mpumepe Hatpus U kanusi). OKCHIBI U THAPOKCUABI HATPHS U Kanus. [IpuMeHeHne menouHbIX
METAJJIOB U UX COCUHEHU.



[Ienouno3eMeNnbHBIE METAIBI MATHUM M KalbLUW: NOJNOKeHUE B Ilepuonnyeckoi cucreme
xumudeckux saeMeHToB [l M. MenpeneeBa, CTpOeHHE HX aTOMOB, HAxXOXXACHUE B MPUPOAE.
@u3uyeckue U XUMHYECKHE CBOMCTBA MAarHusi W Kajablus. BaxkHeilune COeqUHEHUs KaJlbLUs
(okcun, rugpokcun, cou). JKECTKOCTb BOMIBI M CIIOCOOBI €€ YCTPaHEeHUSI.

AmomuHuil: nonoxenue B Ilepuognueckoil cucreme xumuueckux siementos /[ M.
MenpeneeBa, CTpoeHHE aToOMa, HaxoxaeHue B mHpupoae. Puznueckne M XUMHUYECKHE CBONCTBa
aMOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUIA U THAPOKCHIA AJTFOMUHHSL.

Keneszo: mnonoxenue B Ilepuonuueckoin cucreme xumuueckux osjaemMenros /[l H.
MenpeneeBa, CTpoeHHE aTOMa, HaxoxaeHue B npupozae. Puznueckue U XUMHUUECKHE CBOMCTBa
xenesa. Oxcuabl, rumpokcuasl u comm ckenesa (II) m skenmesa (III), mx cocras, cBoiicTBa U
MOJIyYeHHe.

Xumuueckuiit IKCHEPUMEHM:

O3HAaKOMJIEHHE ¢ 00pa3LaMy METaJUIOB U CILIABOB, X (PH3MUECKUMH CBOWCTBAMH, U3yUCHHE
pPe3yJbTaTOB KOPPO3UU METAJIOB (BO3MOJKHO HCIIONB30BAHUE BHIECOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJEICTBUS OKCHZAa KaJbLUsl W HaTpus C BOAOH (BOSMOXKHO  HCIOJB30BaHHUE
BU/ICOMATEPHAJIOB), HCCJIENOBAHWE CBOHCTB JKECTKOW BOABI, MpOLEcca TOPEHHUs JKeje3a B
KUCIIOponie (BO3MOXKHO HCIOIB30BAHNE BUACOMATEPUAIIOB), MPU3HAKOB NMPOTEKAHUS KaYeCTBEHHBIX
peakuuii Ha MOHBI. MarHusl, KaJbLUs, aMOMUHUS, uHKa, kene3a (1) u xenesa (II), menu (1),
HaOJIIOIEHUE W OMHCAaHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPUS, KaJUS U KaJbLUS
(BO3MOXKHO MCIOJIb30BAHNE BUICOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX CBOWCTB I'MAPOKCHIA
ATIOMUHMSI U TUAPOKCHIA LIMHKA, PelleHHEe SKCIEPUMEHTANbHBIX 3a7ad no Teme «Baxkneiimue
METaJJIbl U UX COEUHEHUS.

XHMHS H OKPYKam0Ias cpeaa

Bemectsa 1 marepuanbl B MOBCEAHEBHON XU3HU uejoBeka. besomacHoe ucmosnb3oBaHUE
BEIIECTB M XUMHUYECKUX peakuwii B ObiTy. llepBas moMomb NpU XUMHYECKHX OXOrax u
OTPaBJICHMSIX.

XUMHUECKOe 3arpsi3HEHHe OKpY’Karomed cpenbl (mpeneibHas NOMYyCTHMas KOHLIEHTPALUS
Bemtects, Aanee — [1/1K). Poimb XuMuu B pelieHUH SKOJIOTHYECKUX TTPOoOieM.

Xumuueckuii IKCnepuMenm:

u3y4deHrne o0pa3oB MaTepPHaJIOB (CTEKJIO, CIIABbl METAJIOB, OJUMEPHBIE MaTEPHAJIBI).

Mesxcnpeomemmuie ceas3u

Peanuzanus MeXIpeIMeTHBIX CBs3€d NMpU HU3yUYE€HWH XUMHUHU B 9 Kjlacce OCYLIECTBIAETCS
Yyepe3 UCMOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W MOHSITHUH, SBISIOIINXCS
CHUCTEMHBIMH JIJIs1 OTAENbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OO0mne ecTeCTBEHHO-HAYYHbBIE TIOHATHUS: HAYYHBIA (PAaKT, TUIOTE3a, 3aKOH, TEOPHs], aHAJIN3,
CHHTE3, KJIacCU(pHUKAIMS, TNEePUOANYHOCTb, HAOMIOAEHHE, OKCIEPUMEHT, MOJACIHPOBAHNUE,
U3MepEHUe, MOJIENb, SIBIIEHHE, TAPHUKOBBIN 3()()EKT, TEXHOJIOTHsI, MaTEPUAIBI.

®dusuka: Marepus, arToM, O3JIeKTPOH, TMPOTOH, HEHTPOH, HWOH, HYKJIUA, H3O0TOIBI,
panlOaKTUBHOCTb,  MOJEKyJa, DOJEKTPUUYeCKUH  3apsii, MPOBOAHUKH,  MOJYINPOBOIHHKH,
IVBIEKTPUKY, (POTO3JIEMEHT, BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHHE BELIECTBA, ras,
pacTBOp, PaCTBOPHUMOCTb, KPUCTAJUIUYECKAsT PEIIETKA, CIUIABbl, (PU3NYECKHe BETUYNHBI, €AHHULIBI
U3MEepEeHUs], KOCMUYECKO€e MTPOCTPAHCTBO, MJIaHEeThl, 3B€3/1bl, CONHIIE.

buonorus: Qorocunres, npixanue, Ouocdepa, dKOCHCTEMA, MHHEPAJIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTAaTEJIbHbIE BELIECTBA.

I'eorpadust: armocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 1O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

JIM4HOCTHBIE PE3YJbTaThl OCBOEGHHSI TMPOTPAaMMbl OCHOBHOrO 00mIero oOpa3oBaHHS
JOCTUTAIOTCS B XO/€ OOy4YeHUs] XUMHUHU B €IUHCTBE Y4eOHOU M BOCHMUTATENILHON AESTENIbHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCHHCKUMH COLMOKYJIBTYPHBIMU U AyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPHUHATBIME B OOIIECTBE MpaBWJIAMH W HOPMAMH MOBEIACHHS U CHOCOOCTBYIOT
MpoLeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M COLMATU3ALIUN O0yYAOLTHUXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CUCTEMOH TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMNA M PACIIMPEHUE ONbITa NESTENIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS

[IEHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M HAYYHOMY
HACJIEIUIO, TIOHUMAHUSl 3HAYEHUs XHMHYECKOH HAayKW B JKU3HH COBPEMEHHOTO OOINecTBa,
CrOCOOHOCTH BJIAIETh OCTOBEPHOW HH(pOpPMAIMEH O MEePedOBBIX MAOCTIKEHHUSX W OTKPBITHIX
MHUPOBOH M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpPa
U 00IIIeCTBA;

2) rpa’kIaHCKOr0 BOCTIUTAHHS:

MPEICTABICHUS O COLUANBHBIX HOPMAaX M TPaBHJIAX MEXKIUYHOCTHBIX OTHOIICHWH B
KOJUIEKTUBE, KOMMYHHKATHBHOM KOMTIETEHTHOCTH B 00I1eCTBEeHHO TIOJIE3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPYECKOH W JPYrHMX BHIAAX JEATENIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOH NeATeIbHOCTH MPU BBIMOJTHEHUH y4eOHBIX, MO3HABATEIbHBIX 3a/1ad,
BBITIOJJHEHHH XUMHYECKUX OKCIIEPUMEHTOB, CO3aHUU YYeOHbIX TPOEKTOB, CTPEMIICHUS K
B3aMMOINOHHMAHUI0 W B3aUMOIOMOINM B TPOIECcce 3TOH y4eOHOU IesiTeNIbHOCTH, TOTOBHOCTH
OLICHHBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX TOBAPHIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C y4€TOM OCO3HAHUS TOCIENCTBUN TOCTYTIKOB,

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHUpPOBO33PEHYECKHE  TIPEJACTABICHUS O  BEIIeCTBE U XUMHUYECKOW  PEeaKIuy,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKH W COCTABJSIFOLINE OCHOBY JUISI
MOHVMAHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPENCTaBJeHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUST TIPUPOIBI, B3AUMOCBSI3SX HYEJIOBEKA ¢ MPUPOIHOU CPelmoil, O pOJNIM XUMHUH B TMO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHbIE MOTHBBI, HAMPABJICHHbIE HA TOJYYSHHE HOBBIX 3HAHWA TIO0 XHMUH,
HeoOXomumble sl OOBsICHEHHs] HAaOMIOJaeMbIX TIPOLECCOB W SIBJICHHIA, IMO3HABATEBbHOM,
WH(POPMAITMOHHON M YUTATEILCKON KYJbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHON paboThI €
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYpOH, MOCTYNMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA,

UHTepeC K OOYYeHUI0 W TO3HAHUIO, JHOOO03HATEBHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
camMo00pa30BaHUID, MPOESKTHOW W HCCIENOBATENIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABJICHHOCTH U YPOBHSI OOYYEHHUS B JaTbHEUIIEM,

4) popMupoOBaHHUS KYJbTYPbI 310POBbS:

OCO3HAHWE LIEHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3I0POBBIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 JKU3HHW, OCO3HAHHWE TOCIEACTBUH W HEMPUSITHE BPETHBIX IPUBBIYEK
(ymotpebnieHusi ajKorojis, HApPKOTUKOB, KypeHHs), HEOOXOAUMOCTU COOJIOCHUS] TMPABUI
0e30macHOCTH MPH OOpAIeHNH ¢ XMMIYECKUMH BEIIECTBAMHU B OBITY M PEaJIbHOM JKU3HH;



5) TpynoBoro BociuTaHusi:

UHTEpEC K MPAKTHUECKOMY H3YHEHHUIO MpodeccHil U Tpyaa pasiMyHOrO poja, yBaKEHHE K
TPYIy U pe3yJibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHS MPEIMETHBIX
3HAHWH IO XUMHH, OCO3HAHHBINA BHIOOP MHAWBUAYATBHON TPASKTOPUU MPONOIIKEHUST 00pa3OBaHUS
C y4YETOM JIMYHOCTHBIX HWHTEPECOB M CIHOCOOHOCTH K XHMHH, OOINECTBEHHBIX HWHTEPECOB U
noTpeOHOCTeH, yernemHoi npodecCHOHANbHON ASITETbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IJalITHPOBATHCS B MPO(ECCHOHANBHOMN Cpee;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

SKOJIOTUYECKU LeIecoo0pa3Hoe OTHOIIEHHE K MPUPOAE KaK HUCTOUHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBAaHMs, MOHMMAaHHE LIEHHOCTH 300POBOrO M Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3NIECKOMY U IICUXHUYECKOMY 3I0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIIOZICHHsI MPaBUJI O€30MacHOro MOBEACHHUS NPU paboTe C BEIIECTBAMH, 4 TAKKE B
CUTYaLUSIX, YTPOYKAIOIINX 30POBBIO U JKU3HU JIFOJICH;

CNOCOOHOCTH MPUMEHSITh 3HAHUS, TIOJydaeMble MPU M3YYSHUH XUMUU, IJIsl PELIeHUs 3a1ad,
CBSI3aHHBIX C OKpYyXalwuUled MNPUPOAHON Cpemol, Uil TOBBIIIEHUS YPOBHS SKOJOTHYECKOH
KYJBTYPBI, OCO3HAHMsI TJIOOAJBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJeM M MyTeH HX PerueHUs
MOCPEICTBOM METO/IOB XUMHHU, SKOJIOTHYECKOTO MBILIUICHHS, YMEHUS PYKOBOACTBOBATHCS UM B
MO3HABATENILHON, KOMMYHUKATUBHON U COLMAIbHOMN MPAKTUKE.

METANPEAMETHBIE PE3VYJIBTATDI

B cocraBe MerampenMETHBIX pE3YJIBTATOB BBIASSIOT 3HAYMMBbIe sl (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOINEHAyYHbIe TOHATUS (3aKOH, TEOpUs, MPUHIUIM, THUIOTe3a, (PaKT, CHCTEMA,
MPOLIECC, HKCIEPUMEHT U JPYroe.), KOTOpPbIe HCIOJB3YVIOTCS B €CTeCTBEHHO-HAYYHBIX yUEOHBIX
MpeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHWM M3 ATHX MPEAMETOB (POPMHUPOBATH MPENCTaBICHHUE O
LEJTOCTHOW HAay4YHOH KapTUHE MHUpa, U YHUBEpCAbHbIE ydeOHbIe NeHCTBUs (ITO3HABATENIBHBIE,
KOMMYHUKATHBHbBIC, PETYJSATUBHBIE), KOTOpble OOecrnedynBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJTbHOMY TUTAHHPOBAHHIO M OCYIIECTBJICHUIO YUeOHOM AeSTEIbHOCTH.

[lo3HaBaTenbHBIE YHHBEPCAJbHBbIE YUeOHbIE JeHCTBHS

Bba3oBble Jornueckne 1edcTBHA:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILUICHHS TP OCBOCHUU 3HAHUHN. PACKPBIBATH
CMBICTT XUMHYECKUX TOHATUHN (BBIACNSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATH B3AUMOCBSI3b
C IPYTUMU TIOHSTHSIMH), UCIIOIb30BATh MOHSATHUS JJIs1 OOBSCHEHUS! OTHENbHBIX (PAKTOB W SIBJICHUH,
BbIOUPATh OCHOBAHUS U KPUTEPUU I KIACCU(PUKANMKM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peakiuii, yCTaHABIUBATh MPUYHMHHO-CICCTBEHHBIE CBSI3U MEKAY OOBEKTaMU H3y4YeHUs, CTPOUTH
JIOTHYECKHE pacCcyxkneHus (MHAYKTUBHBIC, NEAYKTUBHBIC, IO AaHAJIOTHH), NeJaTh BBIBOABI U
3aKJIIOYEHHUS;

yMEHHE TPHMEHSTh B MPOLECCe IMO3HAHUS TOHSATUS (MPeIMETHbIE W METANpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIONb3yeMble B XUMHH, NPEOoOPa30OBBbIBATH IIUPOKO
MPUMEHsSeMble B XUMHH MOJEJbHBbIC TPEICTABICHUS — XUMHYECKHA 3HAK (CHMBOJ DJIEMEHTA),
XuMudeckass (popmyna W ypaBHEHHE XHUMHUYECKOH peakiuu — TpH peleHud y4eOHO-
MO3HABATENIbHBIX 33/1a4, C YYETOM 3THX MOJAENIbHBIX MPEACTABICHUHN BBISIBJISITD U XapaKTEPU30BaTh
CYILIECTBEHHBIE TIPU3HAKU H3y4aEMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U XUMHUYECKUX PEAKIIUA,
BBISIBJISITH OOIME 3aKOHOMEPHOCTH, MMPUUNHHO-CIICICTBEHHBIE CBSI3U U TIPOTUBOPEYHSI B H3y4aeMBbIX
MPOLIECCaX U SIBJICHUSX.

ba3oBble HcclIen0BATENbCKHE NEHCTBHSA

YMEHHE HCTOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAUECTBE NHCTPYMEHTA MO3HAHUS, a TAKKE
B Ka4eCTBE OCHOBBI Uit (JOPMHPOBAHUS THUIOTE3bI MO MPOBEPKE MPABIIIBHOCTH BBICKA3BIBAEMBIX
CYKIECHUH;



NpUOOpEeTEeHNe OMmbITa MO IJIAHUPOBAHUIO, OPraHM3alMd M MPOBEIACHUIO YUYEHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaONI0aTh 3a XOIOM MPOIECCa, CaMOCTOSITENbHO MPOTHO3MPOBATH €ro
pesyiabTat, (GopMynupoBaTh O0OOIIEHHS W BBIBOABI 1O peE3yJbTaTaM MPOBENEHHOIO OIIbITA,
HCCIIEIOBAHMS, COCTABJISATh OTYET O MPOAETAHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMPATh, AaHATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALUIO PA3THYHBIX BHIOB U
dbopM TpencTaBiCHUs, MOJyYaeMyK W3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHAs JHTEPaTypa
XUMHYECKOT'O CONEPIKaHUs, CIPaBOYHbIE NMOCOOUs, pecypchl MHTepHEeTa), KPUTUYECKH OLEHHBATD
MPOTUBOPEYHBYIO 1 HEAOCTOBEPHYIO HHYOPMALIHIO,

YMEHHE MPHUMEHATh Pa3JInYHbIE METONBI U 3aIPOCHl MPU MOMCKE U 0TOOpe MH(pOpMALHUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX IUIsI BBITOJIHEHHS YYEOHBIX U MMO3HABATEIBHBIX 337124
ONPENeNIEHHOro THUMa, NpUoOpeTeHHe OomnbiTa B 00JACTH HCIONB30BaHUS HH(OPMAILMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTUH, OBJAJCHHE KYyJbTYPOH AaKTMBHOTO HCIOJB30BAHMS PA3JTUIHBIX
MOUCKOBBIX ~ CHCTEM, CaMOCTOSITEJIbHO BBIOMPAaTh ONTHMAIBbHYIO (OpPMY MPEnCTaBICHUS
UHPOPMALIMKM W WUTIOCTPUPOBATh pELIaeMble 3alayd HECIOXKHBIMH CXEMaMH, IUarpaMMamH,
apyrumu popMamu rpad UK U X KOMOMHALIUSMY,

YMEHHE HCIIOJIb30BaTh M AHAJTU3UPOBATh B IMpolecce Y4eOHOW M HCCIenoBaTeIbCKON
AESATeIbHOCTH HH(POPMALHIO O BIUSHUH MTPOMBILIIICHHOCTH, CEJIbCKOTO XO3sIICTBA M TPAHCIIOPTA HA
COCTOSIHHE OKPY KAIOLIEH MPUPOTHON CPEbl.

KomMyHuKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIe 1eHCTBHA:

yMEHHUsI 337aBaTh BOMPOCHI (B XO/€ qUajora v (W) JUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOi
TeMBbI, (OPMYJIMPOBATH CBOU MPEIJIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHSI IPEIJIOKEHHON 3a1a4H,

YMEHHS MPEICTABIISATD MTOJyYEHHBIE PE3YJIbTAThl IO3HABATEIBbHON AESITEIbHOCTH B YCTHBIX U
NMUCBMEHHBIX ~ TEKCTaX, JeJaTb IPE3EHTALHI Pe3yJbTaTOB  BBIMOJIHEHUS XHMHUYECKOIO
sKcrepuMeHTa (JTabopaTopHOro oOmbiTa, JAbOpaTopHOl paboThl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, y4eOHOrO MPOEKTa);

yMeHUs1 y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH ITO3HABATENbHOW U
HCCIIEIOBATEIBCKON NEeATEIBHOCTH MPH PEIIEHNH BOZHUKAIOLINX MPobiieM Ha OCHOBE yuéra oOImx
UHTEPECOB M COTJIACOBaHMs MO3ULMi (0OCYXneHus, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOPIMHALMSA COBMECTHBIX ACHCTBUI, OTPENIENIeHNEe KPUTEPHUEB 10 OLEHKE KaueCTBA BBITOJHEHHOM
paboThI U ApyrHE).

PeryasiTuBHbIEe YHHBepCcAJIbHbIE yUeOHbIE NeiiCTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENeNsATh LENH AEATENbHOCTH, IUIAHUPOBATb, OCYINECTBIISTD,
KOHTPOJIMPOBATH U MTPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO NIESITEIbHOCTD, BBIOMPATh HanOoee
s pexTuBHBIC CTOCOOBI pelIeHrsT yUeOHBIX U TTO3HABATENIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM AEHCTBUHN MPHU BBINOJHEHUHM 33aJaHUN C YYETOM
MOJIy4E€HUSI HOBBIX 3HaHMHA 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX W PEAKLHUSAX, OLCHUBATH
COOTBETCTBHE IIOJNIYYEHHOTO pe3ysbTaTa 3asBJICHHOH LeNM, YMEHHE HCIOJb30BaTh M
aHAJM3UPOBATh KOHTEKCTBI, MIPeJIaraéMble B YCIOBUH 3a/1aHU.

HNPEJMETHBLIE PE3YJBTATHI

B cocraBe mpenMeTHBIX pe3yJbTATOB IO OCBOCHUIO OOS3aTENBHOIO COAEpIKaHUS,
YCTaHOBJIEHHOTO HaHHOW (enepanpbHOW pabouell mporpamMmoii, BBIIESIOT: OCBOEHHBIC
00y4arOMUMUCs HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM, Crielu(puiecKue sl IpeaMeTHON
O6.]'IaCTI/I ((XI/IMI/Iﬂ», BUABI ACATCIIBHOCTU MO IMOJYYCHUIO HOBOT'O 3HAHUA, €ro HMHTCPIPETALNU,
npeoOpa3oBaHUIO M MPUMEHEHHIO B PA3JINYHBIX YIEOHBIX H HOBBIX CUTYAILIHSX.

K konny oOy4yenuss B 8 kiacce mpenMeTHbIE Pe3yJbTaThl HA Oa30BOM YPOBHE TOJIKHBI
OTpakaTb CHOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHHI:



PACKpPBIBATH CMBICJI OCHOBHBIX XUMHUYECKHX IOHSTHI. aTOM, MOJIEKYJia, XUMHYECKHI
3JIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OMHOPOAHAS U HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHTEJIbHASI aTOMHAsi U MOJIEKYJIIpHAs Macca, KOJHUYECTBO BELIECTBA,
MOJIb, MOJISIDHAsE Macca, MaccoBasi JAOJI XHMHUYECKOrO »BJIEeMEHTa B COCOUHEHUH,
MOJISIPHBIH 00BEM, OKCHJI, KHCIIOTA, OCHOBAHHUE, COJIb, HJIEKTPOOTPHLATENIbHOCTD, CTETIEHb
OKHUCJICHUSI, XUMHUYECKas peakuusi, KiIacCU(pUKALMS PEaKIUil: peakluuu COSTUHEHUS,
peaKUHU Pa3JIOKEHUs], PEaKIIMU 3aMEIEHHs], pEaKi OOMEHa, 3K30- 1 SHAOTEPMUIECKHE
peakiuy, TeroBoi 3gdexT peakiuu, siAPO aTOMa, SJIEKTPOHHBINA CJIOW aToMa, aTOMHas
opbuTanb, paguyc aromMa, XUMHYECKasl CBsI3b, NMOJSIPHAS W HETIOJSIPHAs KOBAJICHTHAs
CBsI3b, HMOHHAs CBs3b, HOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [OJISl BEIIECTBA
(TpOIIeHTHASI KOHLIEHTPALIUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHSTHHA W MPUMEHSTh O3TH
TIOHATHUS TP OITUCAHUH BELIECTB U UX MPEBPAIlCHHUI,

UCTIOJIb30BaTh XUMHYECKYK) CUMBOJIMKY TSI COCTaBJIeHHs (POPMYJT BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKLU;

ONpeneNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OHHAPHBIX COENUHEHHSX, CTEIEHb
OKHUCJICHUS 3JIEMEHTOB B OWHAPHBIX COENMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
ONpeneNEHHOMY KJAacCy COEAMHEHUH 1o QopmynaM, BHI XHUMHYECKOH CBS3H
(KOBaJIeHTHAs! M HIOHHAS) B HEOPTaHUYECKUX COCUHEHUSIX;

packpeiBath cMbich Ilepuonuueckoro 3akona JI. M. MenneneeBa: AE€MOHCTPUPOBATH
MOHUMAHUE TIEPHOANYECKON 3aBUCUMOCTH CBOHCTB XUMHYECKHUX JJIEMEHTOB OT WX
nojoxkeHuss B llepuogmueckoil cHCTeMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUSHHUs, 3aKOHa ABOraipo;

ONMKCHIBATH W  XapakTepu3oBaTh TadamuHyo ¢opmy Ilepuoamueckolt  cuctemsl
XUMHUYECKUX JJIEMEHTOB. pa3JindaTh MOHSTHS «TJiaBHas mnoxrpynmna (A-rpynma)» wu
«moboyHass monrpynmna (b-rpymma)», wmaneie u Oonbliue TMEPUOABI, COOTHOCHTH
o0o3HaYeHHsI, KOTOpble MMEITCs B Tabnuue «llepuogudeckas cUCTeMa XUMHYECKHX
snemeHToB [[. M. Menpeneesa» C YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHsI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB MW 3apsii sapa, olmee 4YWCiIO SJIEKTPOHOB U
pacripenesieHle ux 1o 3IEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATP XUMHUYECKHE 3JIEMEHTBI, HEOPTaHMYECKHUE BEIIEeCTBA, XHMHUYECKUE
peakuuu (MO YHCIYy W COCTaBY YYaCTBYIOLIMX B PEAKLUH BEIIECTB, IO TEIIOBOMY
s dekry);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBONCTBA BEMIECTB PAa3JIUYHBIX
KJIACCOB,  TMOATBEp KAasi ~ OMHCAHWE  MPUMEPAMH  MOJIKYJISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKIX PEaKIIHil,

NPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX Kay€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKAHMSI XUMUYECKIX TIPEBPAIICHHI B PA3JIUYHBIX YCIOBUSIX
BBIYUCIISITH OTHOCHTENBHYIO MOJIEKYJSIPHYI0O U MOJSIPHYKO MAacChl BEIECTB, MAaCCOBYIO
JOJI0O XUMHYECKOTO 3JIeMEeHTa 1O (PopMyJie COCOUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKIIny,

MPUMEHATh OCHOBHBIE OINEpAIlliU MBICIUTEIbHOW AESATeIbHOCTU — aHaJu3 W CHUHTES,
cpaBHEeHHEe, O0OOINEHHME, CHCTEMATH3ALUI0, KJIACCU(UKAIWMIO, BBISIBJICHHE MNPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJIT W3YyYEHUS CBONCTB BEINECTB M XUMHUYECKUX PEAKIIHA,
€CTeCTBEHHO-HAyUHbIE METO/bI NTO3HAHHUS — HAONIOAEHHEe, N3MEPEHHEe, MOACIUPOBAHNUE,
SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIN);

CIEIOBaTh TMpPaBHJAM  TOJB30BAHUS XUMHYECKOW mocynod u  jmabopaTopHBIM
o0opynoBaHHEM, a Tak)ke NpaBUiaM OOpalIeHHs C BEIIECTBAMHU B COOTBETCTBUHU C



HUHCTPYKILHUSMH TI0 BBITIOJTHEHUIO JJA0OPATOPHBIX XMUMHUYECKHUX OIMBITOB IO MOJYYEHHIO U
coOupaHni0 ra3000pa3HBIX BEINeCTB (BOAOpPONA U KUCJIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB C ONMPEAETIEHHON MacCOBOU A0JIEH pacTBOPEHHOTO BELIECTBA, MIAHUPOBATH U
MPOBOAUTh XUMHUYECKHE HKCIEPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB IIENOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JlTakMyc, (eHon(TanenH, MeTUIOPaHK U IPYTHE).

K koHmy oOy4enuss B 9 kjacce npeaMeTHbIE Pe3yJbTaThl HA Oa30BOM YPOBHE TOJIKHBI
oTpakath CHOPMHUPOBAHHOCTD y 0OYUAIOIIUXCS] YMEHUH!

PACKpPBIBATH CMBICT OCHOBHBIX XHMHYECKUX TOHSTHHA: XUMHUYECKUH JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHHUOH, MPOCTOE BEINECTBO, CJIOXKHOE BELIECTBO, BAJEHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS], XUMHYECKAs PEaKIHsl, XHMUYECKasl CBSI3b,
TeruioBold  3¢ddexr peakumu, MONb, MOJSPHBIA OOBEM, pacTBOP, 3JIEKTPOJIHTHI
HE3JICKTPOJIUTBI,  SJIEKTPOJUTHYUECKAsT JHCCOLMALMS, pPEakIuH HOHHOrO OOMEHa,
KaTaJlM3aTop, XHUMHYECKOEe paBHOBecHe, oOOpaThMble M HeoOpaTHMble peakLuy,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKINH, OKHCIHUTEb, BOCCTAHOBUTEINb, OKHUCICHUE
U BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(POTEepHOCTb, XUMHUECKasi CBs3b (KOBAJIEHTHA,
WOHHAsI, METAJUIMYECKasi), KPUCTAJUINYECKAs pPeInéTKa, KOPPO3US METAJUIOB, CILIABHI,
CKOpPOCTb XMMHUYECKON peakluu, MpeaeabHo gonycruMas koHueHtpauus 111K BemecTsa,
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX TMOHSATHH W NPUMEHSTh 3TH
TIOHSATHS TTPYU OITUCAHUH BELIECTB U UX MPEBPAIlECHUI,

HCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBJICHUsS (POPMYJT BEIIECTB U YPaBHEHUI
XUMHUYECKUX PEAKLU;

OTIPENeNATh BAJIEHTHOCTb U CTENEHb OKHCICHUS XUMHUUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3JIMYHOTO COCTaBAa, MPHHAIJIEKHOCTh BELIECTB K OMpPEACNEHHOMY KJIACCYy COCOMHEHUH
no ¢opMmynaMm, BUI XUMHUYECKOW CBs3M (KOBaJieHTHAs, WOHHAs, METAJlINYecKasi) B
HEOPTraHMYECKUX COCTUHEHMSIX, 3apsi HOHA 10 XUMUYECKOH (popMyIie, XapakTep Cpeasl B
BOJHBIX PAcCTBOPAaX HEOPraHMYECKUX COCOUHEHUH, THUI KPHCTALIMUECKON PeInéTKu
KOHKPETHOTO BEIECTBA;

packpeiBaTh cMmbIca llepuoauueckoro 3akona JI. 1. Menneneesa u A€MOHCTPUPOBATD €0
NOHMMAHHE. ONHUCHIBATH W XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepuogudeckoit
CUCTEMBI X MIMUYECKUX 3JIEMEHTOB: Pa3jiIN4aTh MOHITHS «TJIaBHAs moarpymnmna (A-rpymnma)»
u «mobouyHas monrpynmna (b-rpymma)», Manmbie w OoNbIIUE MEPUOABI, COOTHOCHUTH
00O3HaYeHHsI, KOTOpblE HMEIOTCS B TMEPUOAMYECKOW Tabiume, C YUCIOBBIMHU
XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XUMHUECKHX 3JIEMEHTOB (COCTaB U 3apsi spa,
oOIee YHCIO 3JEKTPOHOB M PACIPENENeHHEe UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o0Imne 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB M MX COCOMHEHUH B Tpeaesax
MAJIbIX MMEPUOAOB M TJIABHBIX MOATPYII ¢ YYETOM CTPOSHUS UX aTOMOB;
KJIacCU(UIMPOBATh XUMHUECKUE 3JIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (MO YHCIYy W COCTaBY YYaCTBYIOLIMX B PEAKLUH BEIIECTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETEeHEH OKUCIEHUSI XUMHUYECKUX 3JIEMEHTOB);,
XapaKTepu30BaTh (OMUCHIBATH) O0IIME U CHeU(PUIECKIe XUMUYSCKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEINECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIMIA,

COCTaBJIATb YPABHEHUs BJEKTPOJUTHUECKON AUCCOLMALIMM KUCJIOT, IIEJIOYed U COJIeH,
NOJIHBIE M COKPAIUEHHBbIC YPAaBHEHHsI PEeakUUHd HOHHOTO OOMEHa, YpaBHEHUS Peakuu,
MOATBEPIKIAIOIINX CYIIECTBOBAHHE MEHETUYECKOM CBSI3U MEXK/y BEIECTBAMH PA3IHMYHBIX
KJIACCOB;



PacKpbIBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTEJbHBIX PEAKLUUIl MOCPEACTBOM
COCTaBJICHUsI JIEKTPOHHOTO 0aaHCca 3TUX PeaKLHii;

MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH
NPOTEKaHHs XUMHYECKHX MTPEBPALICHU B PA3JIMYHBIX YCIOBHSX;

BBIYHCIIATD OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJI0 XUMHYECKOTO 3JIeMeHTa Mo (OpMyJie COeTHMHEHHs], MACCOBYIO JOJI0 BEIIECTBA B
pacTBOpe, MPOBOAUTD PACUETHI MO YPABHEHHIO XUMHUUECKOH PeakLuy,

coOMoaTh  MpaBWJIa  TMOJIb30BAHMS  XHUMHYECKOW MOCY[OH UM JabopaTopHBIM
o0opynoBaHHEM, a TakXKe MpaBHia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKLMSMH 10 BBIMOJTHEHHIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHUIO H
coOupaHmIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO ra3a),

NPOBOAUTh PEAKLMH, MOATBEPKIAOIINE KAYECTBEHHBIH COCTAB PAa3JIMYHBIX BEIUECTB:
pacrio3HaBaTh OIBITHBIM TMYTEM XJIOPUA-, OpoMmun-, Hoauna-, kKapOonat-, ¢ocdar-,
CHJIMKAT-, CyJIb(aT-, TUAPOKCHA-UOHBI, KATUOHBI AaMMOHHMSI U HOHBI H3YUYE€HHBIX METAJJIOB,
MPUCYTCTBYIOLINE B BOIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIECTB;

NPUMEHSITh OCHOBHBIE OMEPALMH MBICIUTEIbHON [ESITEIbHOCTH — aHaiu3 W CHHTE3,
cpaBHeHHe, 0000LIeHHE, CHCTEMATH3ALMIO, BbISIBIICHHE MPHYUHHO-CIIEACTBEHHBIX CBs3ei
— Ui W3Y4YEeHHS CBOKCTB BEINECTB M XHUMHUYECKHX peaKlHi, eCTeCTBEHHO-Hay4HbIe
METO/Ibl TIO3HAHMS — HAOJI0IeHHe, U3MEPEHIe, MOIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIi
U MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KosanuecTBo yacos
Ne JuekTpoHHbIE (HH(POBLIE)
HaumenoBanue pa3acjioB H TEM MPOrpaMmMbl Kox—rrpo,m,l-n,]e HpaKanecKHe
n/n Bcero 0o0pa3oBaTeibHbIE PECYPChI
paboThI paboThI
Pazpen 1. IleppoHauabHbIe XUMHYECKHE OHSITHS
11 Xumust — BaykHAst 001aCTh CCTCCTBOZHAHUS H 5 ) butmuorexa LIOK
’ MPAKTUIECKOH JEATEIbHOCTH YEJI0BEKA https://m.edsoo.1u/7f41837¢
bubmuorexa LIOK
1.2 BemecTsa B XUMHUUECKHC PEAKIIAN 15 1
= s https://m.edsoo.ru/7f41837¢
Hroro mo pazzemy 20
Pazgen 2. Baxkneiiline npeacTaBUTEIH HEOPrAHHYECKHX BELIECTB
b K
2.1 Bozayx. Kucmopoxa. [oustie 06 okcuaax 6 oG T
https://m.edsoo.ru/7f41837¢
2.2 Boaopoa. ITorsaTre 0 KHCTOTAX U COMIX 8 1 uammomERa LIEE
https://m.edsoo.ru/7f41837¢
2.3 Boxa. Pactsopst. [lonsitie 06 ocHOBaHMIX 5 1 1 Bubmaorexa LIOK
https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIC KJTACCHI HCOPTAHHUYCCKHUX COCIMHCHUI 11 1 1 Bupmmoncea [0k
https://m.edsoo.ru/7f41837¢
Hroro mo pazmemy 30

Pasagen 3. Ilepuoauyeckuii 3axon u Ilepuoguueckas cucrema xumudeckux 3jaementoB /. . MenaeneeBa. Ctpoenne aToMoB. XHMHYECKAS CBA3b.
OKHCIHTETbHO-BOCCTAHOBHTE/IbHBIE PEAKIIHH

Ilepuoamaecknii 3axoH u [leproamueckas cucrema
bubmunorexa LIOK

3.1 xumuueckux daemMeHToB . 1. Mengeneesa. 7
https://m.edsoo.1u/7f41837¢

Ctpoenue aroma

) Xumuueckas cBsa3b. OKUCIATEIBHO- g ) bubmunoreka LIOK
' BOCCTAHOBUTEIBHBIC PEAKLIHA https://m.edsoo.1u/7f41837¢
b K
Hroro mo pazzemy 15 Moy L0

https://m.edsoo.ru/7f41837¢




PesepsrOE Bpems

bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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9 KJIACC

KouunuecTBo 4acos

Ne JuekTpoHHbIE (HH(POBLIE)
HaumeHoBaHHe pa3aesioB H TEM NPOrpaMMbI KouTtposibhbie IMpakTuyeckune
n/n Bcero o0pazoBaTesbHbIE Pecypehl
padoThbI paGoThI
Pasnen 1. BemecTBo M XUMHYECKHE PeAKIIHMH
11 IoBTOpeHue u yriyOaCHHUE 3HAHUN OCHOBHBIX 5 1 butmuorexa LIOK
: paszenos kypca 8 ximacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIHA 5 bngmed LIOR
' P P E https://m.edsoo.1u/7f41a636
13 DICKTPOIUTHICCKAS TUCCOLHALIS. X UMUICCKHUC 9 1 1 butmuorexa LIOK
' peakun B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazzemy 19
Pazpen 2. Hemerasibl 1 X COeJHHEHHUSI
1 OO01mas XapakTePUCTHKA XUMUUCCKUX 3JICMCHTOB 4 1 butmuorexa LIOK
' VIHA-rpynmer. anoresst https://m.edsoo.ru/7f41a636
29 OO01mas XapakTePUCTHKA XUMHUUCCKUAX 3JICMCHTOB 6 buGmuorexa LIOK
' VIA-rpymnmst. Cepa u ¢€ coeTUuHCHUS https://m.edsoo.r/7f41a636
’3 O01mas XapakTePUCTHKA XUMUUCCKUAX 3JICMCHTOB 7 1 butmuorexa LIOK
' VA-rpynmet. Azot, hochop u ux COeAUHSHUS https://m.edsoo.r/7f41a636
OO01mas XapakTePUCTHKA XUMHUUCCKUAX 3JICMCHTOB
2.4 IVA-rpymmel. Yraepon u KpeMHHH 1 HX 8 1 2 SR LD
' y g P P https://m.edsoo.1u/7f41a636
COCIUHCHUS
Hroro mo pazmemy 25
Pazgen 3. MeTaynibl 1 HX COeAUHEHHS
s butmuorexa LIOK
3.1 OO01ue CBOWCTBA METAIOB 4
= https://m.edsoo.ru/7f41a636
32 Bakueiimme METaIIb M UX COCTUHCHUS 16 1 2 o 0N
https://m.edsoo.ru/7f41a636
Hroro mo pazzemy 20




Pazgen 4. Xumus 1 oKpy:KRar0IIag cpeaa

4.1 BemmecTBa 1 MaTepHaiibl B XKH3HH YSTIOBEKA 3 Bubmzorexa LIOK
' & P https://m.edsoo.r/7f41a636
Hroro mo pazmemy 3
PesepsHOC Bpems 1 Bubmorexa LIOK
= . https://m.edsoo.ru/7f41a636
OBIIEE KOJIUYECTBO YACOB 110 ITPOT'PAMME 68




MNOYPOYHOE IIVIAHUPOBAHUE

8 KIIACC
KosuuecTBo yacos
Ne Hara DJIeKTpOHHbIE LH(POBbIE
Tema ypoka KouTtposibHbie IMpakTu4yeckue
n/n Bcero H3y4YeHHUsT o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
I .P
1 peaMeT XuMud. PO XUMHH B XKU3HA 1 02.09.2025 buGmiorexa LIOK
qea0BeKa. Tema u BemecTna https://m.edsoo.ru/ff0d210c
bubmuorexa LIOK
2 IlonsiTHE 0 METOAAX MO3HAHUSA B XUMUH 1 03.09.2025 hitps-//m.edsoo.r/f0d22 76
[Ipakrrueckas padota Ne 1 «IIpaBuna
3 paboTHI B J1a0OPATOPHUH U TIPUEMBI | 09.09.2025 butmuorexa LIOK
obpartueHus ¢ 1a00PATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyA0BAHUEMY
A Yucrthic BEIIESCTBA fI cmecu. CiocoOst 1 10.09 2025 butmuorexa LIOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpakrrueckas padorta Ne 2 «PaznencHue
5 cMmeceli (Ha mpuMepe OYUCTKU NOBAPECHHOMN 1 16.09.2025 g T
e https://m.edsoo.1u/ff0d28¢8
COJN)»
bubmuorexa LIOK
5
6 ATOMEI ¥ MOJICKY bl 1 17.09.202 Ty
7 XHUMHUICCKHE SICMCHTEL. 3HAKK (CHMBOJIBI) 1 73092025 bubmuoreka LIOK
XUMHAYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa LIOK
8 I 1 24.09.2025
el e A https://m.edsoo.ru/ff0d2a6c
bubmuorexa LIOK
9 A - 1 30.09.2025
b e e https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTABA BEIICCTB. Bu6 LIOK
HOINOTCKA
10 X .B 1 01.10.2025
AR, ShopMyID. Bareatns https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYICCKUX 3JICMCHTOB
1 OTHOCHTETbHAS ATOMHA Macca. 1 07.10.2025 bubmuorexa LIOK

OtHocHTEIPHAS MOJICKYIAPHAS Macca

https://m.edsoo.r/ff0d323¢




12 MaccoBas J0s1 XUMHYESCKOTO 3JICMCHTA B 08102025 bubmuorexa LIOK
COCIMHCHUH e https://m.edsoo.rw/ff0d350¢
13 Kommaectso BemecTsa. Moms. Momsapaas 14.10.2025 buGmuorexa LIOK
macca https://m.edsoo.ru/ff0d5230
14 DHU3HYECKUE U XUMHYCCKUC SBICHHA. 15102025 bubmuorexa LIOK
XuMudeckas peakiust https://m.edsoo.ru/ff0d37fa
15 IIpuznaku n ycnom/mv MIPOTEKAHHUS 21102025 Bubmorexa LIOK
XUMHAYECKAX PEAKIUN https://m.edsoo.1u/ff0d3al6
16 BrraucneHusS KOIHYECTBA, MACCHI BEIICCTBA 29102025 bubmunoreka LIOK
0 YPABHCHHSIM XUMHUICCKUAX PCAKTIIHM S https://m.edsoo.r/ff0d5708
17 3aKOH COXPAHCHHUS MACcChl BELICCTB. 05.11.2025 buGmuorexa LIOK
XuMHAYIECKUE VPABHEHUS https://m.edsoo.1u/ff0d3b88
Krnaccudukarus XUMHISCKUX PEAKLIAN
18 (coe I/Iqu)HI/mH A3TOKCHUS sahi)e eIiII/IH 11.11.2025 SRGIEYTEE LI
& -P 2 = . Se R https://m.edsoo.ru/ff0d3£34
oOMeHa)
M. B. JlomoHOCOB — YU&HBIH-
bubmuoreka LIOK
19 . 06006 12.11.2025
T 2 erHHe & https://m.edsoo.1u/ff0d40c4
CHUCTCMATH3ALMUS 3HAHUH
20 Kontponsnas pabora Nel mo teme 18112025 Bubmiorexa LIOK
«BermecTBa M XUMHUCCKUC PECAKITHI B https://m.edsoo.1ru/ff0d4290
Bo3xyx — cmech razos. Cocras Bo3ayxa.
21 KI/IC?‘I}(/) 0J — 3JCMCHT H IPOCTOC Beﬂy:cnso 19.11.2025 gy [
e P - ' 77 | https://m.edsoo.r/ff0d448¢
Ozon
Du3NICCKIE U XUMUICCKHUE CBOMCTBRA
22 KHCJIOPOoa (PeaKIUU OKUCICHUS, TOPSHHUE) 25.11.2025 Bubmonea LU
P P FieE : SR https://m.edsoo.ru/ff0d4614
IMonstie 06 oxcuaax
Croco0b! TOYYCHHS KUCIOPO/IA B
23 J1aboparo I/II/JI-I}I//I OMLImnerHci:TH 26.11.2025 Baomgneia lIOR
pann P ' o https://m.edsoo.ry/ff0d497a
IIpumenenne kucnopona
TermmoBoit 3¢ heKT XUMHUICCKON PEAKIIUY, Bt OK
24 MNOHATUE O TEPMOXUMUUYECKOM YPAaBHEHUU, 02.12.2025 HomoTE

OK30- U SHAOTCPMHUICCKUX PCAKIUAX

https://m.edsoo.1u/ff0d4790




Tomnueo (HedTh, YroIe U METaH).

bubmuorexa LIOK

25 3 0 03.12.2025
R https://m.edsoo.ru/ff0d4cda
MPEIOTBPALICHUS
[paxkrrueckas padota Ne 3 mo Teme
26 «[lonyueHne u codupaHUe KUCIOPOAA 09.12.2025 buamorsa IOk
. E | o https://m.edsoo.rw/ff0d4ae2
M3YYCHUE CrO CBOWCTBY
27 Boxopoa — »neMEHT 1 IPOCTOC BEINECTBO. 10.12.2025 butmuorexa LIOK
HaxoxxacHue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 Du3HYeCKUe U XUMHYCCKHUC CBOMCTBA 16.12.2025 bubmuorexa LIOK
Bogopoaa. IIpumeHeHIE BOTOpOaA P https://m.edsoo.r/ff0d4dd0
bubmunorexa LIOK
29 IT 17.12.2025
SR i o s https://m.edsoo.ru/ff0d50d2
30 CriocoOrl MOIYUEHHUS BOAOPOIA B 73122025 bubmiorexa LIOK
Jadoparopuu https://m.edsoo.r/ff0d4dd0
[Ipakrrueckas paborta Ne 4 mo Teme
31 «[lonyueHue u codupaHUe BOIOPOIA 24.12.2025 Bnomgos LR
v o AR T https://m.edsoo. ru/ffOd4£42
M3YYCHUE CTO CBOWCTBY
bubmunoreka LIOK
32 M i 00BE S A
OJISIPHBIT 00BbEM ra30B. 3akoH ABOTaapo it sdes R SASE
BrraucneHust 00bEMa, KOTHUSCTBA BEIICCTBA
33 rasa o ero U3BECTHOMY KOJIHYECTB hgmrorepa Tl
" d > https://m.edsoo.ru/ff0d55a0
BEIICCTBA HIH 00BEMY
BoruucneHust 00bEMOB ra3oB 1Mo YpaBHCHUIO
34 €aKIUH Ha OCHOBE 3aKOHA OOBEMHBIX Bubmorexa LTOK
- i https://m.edsoo.ru/ff0d5708
OTHOIICHUH Ta30B
35 DuznuccKkue ¥ XUMHUCCKUE CBOMCTBA BOJIBI Bubmorexa LTOK
https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBaunuii. [Tonsitue 00 butmuorexa LIOK
HHAWKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurens. HackmeHHbIC 1
o E - o bubmunorexa LIOK
37 HCHACHIIICHHBIC pacTBOPBL. Maccosast 1omst

BCILECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40




[Ipaxrrueckas padota Ne 5 mo Teme
«IIpuroToBneHne pacTBOPOB C

bubmunoreka LIOK

38
oIpeaeaEHHON MacCOBOM JOJIEH https://m.edsoo.1u/ff0d5eba
PpacTBOPEHHOIO BELIECTBAY
39 Kontponsnas pabora Ne2 mo teme Bubmiorexa LIOK
«Kucnopox. Bogopox. Boxa» https://m.edsoo.r/ff0d6342
40 Oxcuasl: COCTaB, KIacCU(UKALIL, butmuorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IMonxyucHre 1 XUMHYIECKUC CBOMCTBA
41 KI/ICJIYOTHLIX OCHOBHBIX U aM(OTCPHBIX Biamersra TIOR
y p https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHMs: COCTaB, KJIACCUUKALIN, butmuorexa LIOK
HOMEHKJIATypa https://m.edsoo.1u/ff0d67ca
13 ITonydeHne 1 XUMHIECKHE CBOMCTBA Bubmorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: cocras, knaccuduxarusi, bubmuorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 TMonyyeHre U XUMHUCCKUE CBOMCTBA KUCIIOT Buaroresa IOR
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue). HOMCHKIATYpa, CIOCOOBI buGmuorexa LIOK
MOIYyYCHUS, XUMHUYIECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaxrrueckas padorta Ne 6. Pemmenvie
47 SKCTICPUMCHTATBHBIX 33124 MO TCME buGmuorexa LIOK
«OCHOBHBIC KJIaCChl HCOPTAaHHUUYCCKUX https://m.edsoo.r/00ad9b7c
COEIUHECHUID)
43 I'eHeTHYICCKAS CBA3R MEKIY KIIACCAMU bubmuoreka LIOK
HEOPraHUYECKUX COETUHEHUMN https://m.edso0.1u/00ad9a50
bubmuoreka LIOK
49 O06o0meHne U cCUCTEMATH3ALMS 3HAHUN
B s s i e e https://m.edsoo.ru/00ad9cb2
Kourponsras padora Ne3 mo teme
" a - butmuorexa LIOK
50 OCHOBHBIC KITACChI HEOPTaHHYCCKUX

coeMHEHuI"

https://m.edsoo.ru/00ad9¢ela




[lepBbic mONBITKH KIacCU(pHUKATAN

51 XUMHYCCKHUX 2aeMeHTOB. IloHsaTre o BuomenEn L LCH
' https://m.edso0.1u/00ad9ffa
rPyIax CXOMHBIX 3JICMCHTOB
Iepuoanueckuit 3axkoH u Ilepuoamucckas
52 CI/I(?TCMI; XUMHYECKUX 3neMegTo:: A n bubmiongig LIVK
o https://m.edsoo.ru/00ada52¢
MecHaencesa
53 I bubmuorexa LIOK
i e L https://m.edsoo.1u/00adas2c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIACP. butmuorexa LIOK
H3zorors https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI0UEK AaTOMOB
55 C-)J'IepMeHTOB Ile I/E) macckoit cucremsl 1. U Buonaeena LIOK
Sl e https://m.edsoo.1u/00ada6bc
MecHaeneesa
XapakTepUCTHKA XUMHUECCKOTO DEMEHTA 110
56 3 - Ileproauucckoii cucreme Butmoresa HIOR
HUOJUYUECKOM CH
SR e s https://m.edsoo.ru/00ada824
J. . MeHnaeneera
3uaucuue [lepuoanueckoro 3akoHa A
57 paseutys Hayku U npaktuky. J[. Y. Bubmorexa LIOK
MeceHaenees — yUEHBIH, IEAAroT U https://m.edsoo.ru/00ada96¢
rpaXkIaHUH
PesepsHriii ypok. QO000mEHHE 1
58 : 4 3Ha! fLI/ Bceepoccuiickas hrgmaaiesa Tk
s 3HAHWUH i
e p https://m.edsoo.ru/00adb33¢c
MpOBEpoOUHas paboTa
KonrpoarHas padora Ne4 o teme
59 «C ; (F)’ a. X eCKas CBA3b» / budmaena Tk
Ma. XUMHUECKAs CBSI3b
TpoeHHf o https://m.edsoo.1u/00adb486
Bcepoccuiickas nmpoBepodHas padorta
60 DIICKTPOOTPULIATSIBHOCTH ATOMOB buGmuorexa LIOK
XUMHYCCKHUX 3JICMCHTOB https://m.edsoo.1u/00adaab8
61 T e bubmunoreka LIOK
HHAasI XUMHAYECKAS CBSI3b
https://m.edsoo.ru/00adac34
62 KoBancHTHasg NOXIpHAS XUMHYCCKAS CBA3b Euomdomea LUK
8 https://m.edsoo.1u/00adaab8
63 KoBanenTHas HemomspHas XUMHUUCCKast Bubmiorexa LIOK




CBSI3b https://m.edsoo.1u/00adaab8
bubmunorexa LIOK
64 C 1
s i bt https://m.edsoo.ru/00adac28
65 OKHCIUTEIPHO-BOCCTAHOBUTCTBHBIC 1 butmuorexa LIOK
peakun https://m.edso00.1u/00adb076
bubmuorexa LIOK
66 1
OKHCIUTENN U BOCCTAHOBUTETH isilimaics DA E
PezepsHbiii ypok. QO000ImEHHE 1
- i fll butmuorexa LIOK
67 CHUCTEMAaTH3aIMs 3HAHHUH M0 TEME 1
https://m.edsoo.ru/00ad9cb2
«CrpoeHue atoMa. XUMUICCKAS CBI3bY
68 PesepsHsiii ypok. O6o0meHne u 1 bubmiorexa LIOK
CHUCTEMAaTHU3aLH 3HAHUHU https://m.edsoo.1u/ff0d61c6
OBIIEE KOJMYECTBO YACOB I10 68
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9 KJIACC

KouunuecTBo yacos

Ne Hdara DJIeKTPOHHbIE H(PPOBLIE
Tema ypoka KouTtposibHbie IMpakTu4yeckue
n/n Bcero H3y4YeHHs o0pa3oBaTeibHbIE PECYPChI
padoThI padoThI
Ieproamuacckmii 3axoH. [leproamacckast
1 CI/I(?TCMI; XUMHYECKHUX SHGMIZHTgB A n 1 02.09.2025 SHemapreEg HOK
i o https://m.edsoo.1u/00adb59¢
Menzeneesa
3aKOHOMEPHOCTH B U3MCHCHHUH CBOHCTB
2 XHMHqGCKEIX 3JIEMCHTOB TIEPBBIX TPEX 1 03.09.2025 Fe pcsica LK
p p R https://m.cdso0.ru/00adb6b6
TICPUOIOB

3 Knaccudukarps u HOMCHKIATYpa 1 09.09 2025 butaunoreka LIOK
HEOPraHUYECKHUX BEIICCTB https://m.edsoo.1u/00adb7¢2
B 5

4 Wb XUMHYCCKOU CB;{?H W THITBI 1 10.09.2025 bubmmorexa IIOK
KPUCTAIUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponphas padora Nel mo Teme

5 «[loBTopenue u yrinyOiaeHue 3HAHNH 1 1 16.09.2025
OCHOBHHIX Pa3aciioB Kypca 8 kmaccay

6 Knaccudukaipst XuMHUSCKUX PEaKIUi 10 1 17.09.2025 bubmmorexa LIOK
Pa3IUYHBIM [IPU3HAKAM e https://m.edsoo.ru/00adbcb0
IMoHsATHC O CKOPOCTH XUMHUMCCKOHN PCAKIIHH.

7 IMonsarue o FOMI:())FCHHLIX U TeTe OF:HHLI];I( 1 23.09.2025 RO T

p e https://m.edsoo.ru/00adbe9a
peaKmsIx
IMonsaTHC O XUMHIICCKOM PABHOBCCHH.

g DaxTopHl, anmnomne Ha CKOPOCTh 1 24092025 bubaunoreka LIOK
XAMHUYECCKOH PEAKIMH U TIOJIOKECHHC https://m.edsoo.1u/00adc28¢c
XUMHYCCKOTO PABHOBECHS

bubmmorexa IIOK

9 - 1 30.09.2025

OKUCTUTEIPHO-BOCCTAHOBUTE/TBHBIC PCAKIIHH Rt
bubmmorexa LIOK
- 1 01.10.2025

10 OKUCTUTEIPHO-BOCCTAHOBUTE/TBHBIC PCAKIHH fitbeisiliei ol it

1 Teopus 3IEKTPOTUTHIECKON TUCCOITHAITIH. 1 07.10.2025 bu6moreka LIOK
CuiibHBIC U CTA0BIC 3ICKTPOIUTHI o https://m.edsoo.ru/00adcd68




bubmmorexa IIOK

12 |51 7 08.10.2025
e https://m.edsoo.ru/00add448
& buGaunoreka LIOK
13 |51 14.10.2025
PRkl XEARHERIT DR https://m.edsoo.ru/00ac0d0a
XHUMHUECKHAE CBOMCTBA KUCIOT H OCHOBAHUH B
14 CBETE MPEACTABICHUN 00 3IEKTPOIUTHYECKOM 15.10.2025 Frtbicresa 1O
P P Sk hitps://m.edsoo.ru/00add5d8
JHUCCOLHALIAA
XHAMHYCCKHE CBOMCTBA COJICH B CBCTE

15 €ICTaBJIEHUN 00 DIEKTPOIUTHIECKOMN 21.10.2025 brauaopeg TIh
HPeA 5 o https://m.edsoo.ru/00add8b2
JHUCCOLHALIAA

bubmorexa IIOK
16 I1 7 22.10.2025
i e https://m.edsoo.ru/00add9d4
bubmmorexa IIOK

17 7 05.11.2025
O0001IEHHE U CUCTEMATH3ALHAS 3HAHUI i i i e b

18 [pakrrueckas padora Ne 1. «Pemenre 11.11.2025 bu6mmoreka LIOK
SKCIICPUMCHTAJIBHBIX 3302 e https://m.edsoo.ru/00addbfa
Kontpoarnas padorta Ne2 o teme

19 <<3J‘I€II:<)T OJ'II/ITI/IPiIGCKaH UCCOLIHALHS 12.11.2025 Brbmmcreral TIOK

B o e o hitps://m.edsoo.ru/00addecO
XUMHUYICCKHE PCAKI[HHA B PACTBOPAX»

20 OO01mas XapakTePUCTHKA FAIOTCHOB. 18112025 butaunoreka LIOK
XHUMHUIECKHE CBOHCTBA HA IPUMEPE XII0pa e https://m.edsoo.ru/00addfe2
Xnoposoaopoxa. ConsgHas KHCIOTA,

21 XHMfmecf([H: cioﬁcnsa HOJIVICHUE 19.11.2025 Bubmiouera [IOK

S A . https://m.edsoo.ru/00ade104
MMPUMCHCHUC
[pakrraeckas padora Ne 2 mo Teme
22 «ToxyueHne COIIHOHA KHUCIOTHL, U3VUCHUE €€ 25.11.2025 a0 movena LIOK
o ¥ B o hitps://m.edsoo.ru/00ade348
CBOMCTB»
BerunciacHust o ypaBHCHUSM XUMUICCKHX

23 €aKIUH, €CJIM OJUH U3 PEArcHTOB JaH B 26.11.2025 Brbmiorexa LIOK
ReR i A p Al o hitps://m.edsoo.ru/00ade488
N30BITKE

24 Oo0mmas xapakTepucTiKa 3eMeHTOB VIA- 02.12.2005 buGaunoreka LIOK
TPYHIIBI https://m.edsoo.ru/00ade64a

25 AnnotponHbie MOIU(PHUKALNHN CEPBI. 03.12.2025 | bubmmoreka LIOK




HaxoxxnaeHue cepsl U ¢€ COCAUHCHUH B
npupoac. XUMHICCKUC CBOWCTBA CCPBI

https://m.edsoo.ru/00ade64a

2% CepoBoaopoa, cTpocHuUe, GU3NICCKUE U 09.12.2025 buGaunorexa LIOK
XUMHUYICCKHAE CBOMCTBA S https://m.edsoo.ru/00ade802
7 Oxcuaet cepot. CepHast kucaoTa, pusuueckme 10122025 bubmmorexa IIOK
M XUMHYCCKHC CBOHCTBA, TIPUMCHC HHC o hitps://m.edsoo.ru/00adea28
XUMHICCKHE PCAKINH, JICIKAIIHUE B OCHOBS
)3 MPOMBIIIJICHHOTO CITOCO0a MOJYICHHUS CEPHOM 16.12.2025 buGaunoreka LIOK
KHUCIOTHI. XUMHUCCKOE 3arpA3HCHHUC (i https://m.edsoo.ru/00adec8a
OKpVYKAIOLIEHN Cpeabl COEAUHEHUIMHU CEPhI
BrraucneHue MacCoOBOM A0IH BHIXOAA b K
29 e H gz | . remaEEa iU
MPOAYKTA PEAKLIAN https://m.edsoo.ru/00adec8a
OO0mmas xapakTepUCTHKA 3JICMEHTOB V A-
30 rpynIsl. A30T, pacpoCTPaHEHUE B IIPUPOIE 23.12.2025 Bitrmunral LU
S HPEETRRET 3 LR = hitps://m.edsoo.ru/00adecabd
(pUBUICCKUC U XUMHICCKUE CBOHCTBA
31 AmMMuak, ero GU3HICCKUC U XUMHUCCKHCS 24122025 bubmmorexa IIOK
CBOHCTBA, TIOAYUCHHUS U IPUMCHCHHC 2 https://m.edsoo.1u/00adf004
IpaxTudeckas padora Ne 3 mo Teme
32 <<1Plon YCHUC athHaKa HU3YUCHUE €TO Rrcrorena TR
o v i https://m.edsoo.1u/00adf180
CBOMCTBY
13 A3zoTHast Kucorta, ¢¢ pusuucckue u buGaunoreka LIOK
XUMHUYICCKHAC CBOMCTBA https://m.edsoo.ru/00adf306
Hcronb30BaHue HUTPATOB U CONICH aMMOHUS B
34 KaQYeCTBE MUHCPAIBHBIX VAOOPCHHUI. buGaunoreka LIOK
XuUMHICCKOE 3arpsa3HCHAC OKPYKAFOIICH https://m.edsoo.1u/00adf518
Cpebl COCTUHCHUSIMHU A30Ta
®dochop. Oxcua dhochopa (V) u pochopHas
35 KHCTOTA, GU3HMUCCKIC U XUMHICCKHC DHEm R
st https://m.edsoo.ru/00adf68a
CBOHCTBA, MOJYUCHHC
Hcnonszosanne pocdhaTroB B KAYSCTBES
36 MHHEPATbHBIX (1())6 (};HI/II\/'I 3arpsasHeHHE Srvnmuncea lIOF
p Jeeel s https://m edsoo.ru/00adfc20

mpupogHo#H cpeast pocharamu




37 Yriepoa, pacpocTpaHeHHE B IPUPOAE, bu6moreka LIOK
(pUBUICCKUC U XUMHICCKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriepoa, ux pusuueckue u

13 XUMHUYICCKHAE CBOHCTBA. JKOJOTHUCCKUC bubmmorexa IIOK
MPOOIEMBI, CBS3aHHBIC C OKCHIOM VIJICPOIa https://m.edsoo.ru/00adfebe
av)

39 VYrompHag KUCTOTA U €€ CONH SHdmTeR O

https://m.edsoo.ru/00ae006¢
[pakrraeckas padora Ne 4 mo Teme
40 "TlonyueHue yIACKUCIOTO rasa s S
= B : " https://m.edsoo.ru/00ac027¢
KauecrBennas peakiwist Ha KapOOHAT-HOH

A1 [lepBoHauameHbIC MOHATHA 00 OPTaHUUECKUX bu6mmoreka LIOK
BCIIECTBAX KAK O COCAMHEHUX YIIEpoaa https://m.edsoo.1ru/00ac054¢

42 KpemHanii u ero cociMHCHUS Bugmmnre TIOK

e https://m.edsoo.ru/00ae080a
[Tpaxrrueckas padora Ne 5. Pemenne
43 SKCICPUMECHTAJIBHBIX 3aa4 IO TEME Brbmiooea HOK
. < https://m.edsoo.ru/00ac0bf2
«BakHCHIIIEC HCMETAITHL M UX COCTUHCHUSD)

i Kontponphas padora Ne3 mo Teme bu6moreka LIOK
«BakHEHIINE HEMETAJUIBI M KX COCIUHCHHS https://m.edsoo.ru/00ac0e18
OO0mmas XxapakTepPUCTHKA XUMHUYCCKUX

45 3JICMCHTOB — MCTALIOB. MeTammmucckas butaunoreka LIOK
CBSI3b U METAIINYECKAS KPUCTATTHICCKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nueckne CBOHCTBA METAIIIOB
XUMHICCKUEC CBOMCTBA MCTAJIIOB.

46 DAEKTPOXUMHUIECKHAH PsLA HANIPKEHHA Bromorera HOK

2 : ? https://m.edsoo.ru/00ael 156
MCTAUIOB
O01ue crnoco0b! MOIYUCHHUS METAJLIOB.

47 CruaBel. BeraucneHus no ypaBHCHHUSIM buGaunorexa LIOK
XUMHUYECKUX Peakuii, €CId OJUH U3 https://m.edso0.1u/00ac1156
PCarcHTOB COACPIKUT MPUMCCH

bubaunoreka LIOK
48 IMonsaTre 0 KOPPO3UN MECTATIIIOB i

https://m.edsoo.ru/00ac1278




bubmmorexa IIOK

49 CJIOYHBIC MCTAJIJIBI
= https://m.edsoo.ru/00acl4b2
50 Okcuapl U THAPOKCHIBI HATPHS U Kaausl Bremasera UK
P P https://m.edsoo.ru/00acl4b2
51 Ileno4YHO3EMETBHBIC METAIIBI — KATBITUH U bubmmorexa LIOK
MarHuu https://m.edsoo.ru/00acl5e8
52 Baxneimue coe THHEHUA KAJIbIAA Brbmipea TIOK
A H https://m.edsoo.ru/00acl5e8
53 O0001mEeHNE U cUCTEMATU3ALIMS 3HAHUMI
bubmmorexa IIOK
54 JKécTkoCTh BOABI M CIIOCOOBI €€ YCTPAHEHHS
& yetp https://m.edsoo.ru/00ac1886
55 [Tpakrrueckas padora Ne 6 mo Teme bu6mmoreka LIOK
"X&cTkoCTh BOIBI 1 METOABI € YCTPAHCHUS " https://m.edsoo.ru/00aelae8
bubmmorexa IIOK
56 A roMuHMI
https://m.edsoo.ru/00aclc64
57 AmoTepHBIC CBOMCTBA OKCHIA U THAPOKCHIA BenEna Ok
p P https://m.edsoo.ru/00aclc64
b K
53 e noauoreka L1O
https://m.edsoo.ru/00ac1d86
59 Oxcuapl, ruAPOKCH B U cou kene3a (1) u bubmmorexa IIOK
sxenesa (1) https://m.edsoo.1u/00ae35¢e6
60 O0001mEHNE U cCUCTEMATU3ALINS 3HAHUHI
[pakrrueckas padora Ne 7. Pemenne
61 AKCICPUMCHTAIBHBIX 33Ja4 10 TEMC buimviarena LI
i & = https://m.edsoo.ru/00ac3de8
«BaskHeHIIe METAUIBL U UX COSTUHEHUN))
BeruncicHust 1o ypaBHCHUSIM XUMUYICCKHX
CaKITHH, CCITH OHH U3 PCarcHTOB JaH B
62 5136LIT1<6 HJIHA COAC )KI/ITp HMECH Prpurnena HON
A - - ' https://m.edsoo.1u/00ae1750
BrrunciaeHusa MacCOBOM JOIH BBIXOAA
MPOAYKTA PCAKLIAN
63 O0001mEHNE U cCUCTEMATU3ALINS 3HAHUHI
64 Kontponphas padora Ned mo Teme




«BakHCHIIINE METAIBI ¥ UX COCIHUHCHUS

65 BemectBa 1 MaTepraibl B IOBCCIHCBHOM 1 bubmmorexa IIOK
JKA3HU YEJIOBEKA https://m.edsoo.1u/00ae3f50
66 XuUMHICCKOE 3arpsA3HCHAC OKPYKAFOIICH 1 butaunoreka LIOK
cpeasl https://m.edsoo.1u/00ae4270
67 Posb xuMuH B peIIeHNH IKOTOTHIECKAX 1 bu6moreka LIOK
mpobemM https://m.edsoo.ru/00adb33¢
68 PeaepsHbrii ypok. QO6o0eHue 1 | buGaunoreka LIOK
CUCTCMAaTHU3aLHS 3HAHUHU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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MPOBEPAEMBIE TPEGOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHO

8 KJIACC

OBPA3OBATEJIbBHON ITPOI'PAMMABI

Koxa
MpOoBEPAEMOro
pesyabTaTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOH
00pa3oBaTe/IbHOMH MPOrpaMMbl OCHOBHOI0 001IEro 00pa3oBaHus

1

Ilo Teme: ((HepBOHaanbeIG XUMHYCCKHUC TTOHATHD)

1.1

PaCKpeIBATh CMBIC/I OCHOBHBIX XUMHUYICCKUX HOHSITHH: aToOM, MOJICKYJIA, XUMHYCCKHI
JNMIEMEHT, TPOCTOEC BEUIECTBO, CIOKHOE BEINECTBO, CMECh (OOHOpOOHA H
HEOMHOPOJHAS), BAJCHTHOCTb, OTHOCHUTEIBHAS ATOMHAs M MOJEKYISIPHAS Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJAPHAS MAacca, MaccoBas JOII XHUMHUICCKOTO
3MEMEHTA B COCAWHCHHHU, MOJLIPHBIA 00BEM, XUMHUYCCKAsS PEAKLUs, KIacCu(UKaIus
peakuMi: peakUHH COCAWHCHUS, PCAKLMU PA3I0XKCHHUS, PCAKLUU 3aMCIICHHS,
peakiuy 0OMEHA, 3K30- U SHIOTCPMHUUCCKUC PCAKLUH, TCIIOBOH 3((EKT peakuuu,
PacTBOp, MacCOBasl AOJSI BEIIECTBA (IPOLICHTHASI KOHIICHTPALHS) B PACTBOPE

1.2

WIITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHYCCKUX HOHATHH H OPUMCHATE 3TU
NOHATHA IIPU ONMHUCAHUU BCHICCTB U UX npeBpaLueHHﬁ

1.3

WCTIOIb30BaTh XHMHUYCCKYK) CHMBOJUKY [JIS COCTaBACHHS (HOPMYJT BCINSCTB H
VPaBHEHHUHN XUMHUYECKUX PEaKLIUN

1.4

PacKpeIBATh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHO-MOJICKYLIPHOT'O VICHHS, 3aK0HA ABOTraipo

1.5

onpecaACIATh BAJICHTHOCTD ATOMOB 3JICMCHTOB B 6I/IHaprIX COCANMHCHUAX

1.6

KIacCH(UIMPOBATh XHUMHUCCKHE PCakiyu (MO0 YHUCIY H COCTABY YUYACTBVIOIIUX B
PCaKIMU BEIECTB, N0 TEIIOBOMY 3ddekty)

1.7

BBIYTUCIATE OTHOCHUTC/IBHYO MOJICKYJ/IIPHYIO U MOJIAPHYIO MacCChl BCICCTB

1.8

BBIYHCIISITh MACCOBYIO JOJIIO XUMHUYECKOTO MIEMEHTA 10 (hopMyIie coe AMHECHNUS,

1.9

BBIYHUCIATE MACCOBYIO JOJIKO BCIICCTBA B PACTBOPC

1.10

MMPUMCHSTh CCTCCTBCHHOHAYYHBIC METOMIBI MO3HAHUSA — HAOIIOACHHE, H3MCPCHHC,
MOCIHUPOBAHUE, IKCICPUMEHT (PCajIbHBIN U MBICJICHHBIH)

Ilo Teme: «BaxHCHIINE NPCACTABUTCIIA HCOPTAHUICCKUX BCIICCTBY

2.1

PacKpbeIBATh CMBICTT OCHOBHBIX XUMHYCCKUX THOHSTHH: OKCHI, KHCJI0Ta, OCHOBAHHC,
COJIb

22

OTPEACTATE MPHUHAICKHOCT BELICCTB K OMPCIACACHHOMY KIIAcCy COCAMHCHHH MO
dhopmymam

23

KJIACCU(HUITUPOBATh HCOPTAHUYCCKUC BEIICCTBA

2.4

XapaKTePU30BaTh (OMUCHIBATH) OOIMHUE XUMHUYCCKHE CBOMCTBA BELICCTB PA3THUHBIX
KJIACCOB, TMOATBEPKIAS OMHUCAHUC MPUMEPAMU  MOJICKY/SIPHBIX  YPABHCHHH
COOTBETCTBYIOILIUX XUMUUICCKUX PCAKIIHIMA

25

MIPOrHO3UPOBATh CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX KaUCCTBCHHOTO COCTaBa,
BO3MOZKHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIUYHBIX YCIOBHAX

2.6

CICA0OBATh MPABHIAM TIOJB30BAHHMS XHMHUYCCKOH TMOCYAOH W 1a00paTOpPHBIM
000pyIOBaHHEM, a TAKXKE MPABHIAM OOPAINCHMS C BCIICCTBAMH B COOTBCTCTBHH C
HUHCTPYKOUAMU TIO  BBIIIOJIHCHUIO J'Ia,60paTOprIX XUMHUYCCKHUX ONBITOB IIO
MOJYYCHHUID W COOMPAHHMIO Ta3000pa3HBIX BCINSCTB (BOJOPOAA H  KHCIOPOJA),
HNPUTOTOBICHUID PACTBOPOB € OMPEACICHHOM MAacCOBOM J0NEM pacTBOPEHHOTO
BCIICCTBA, IJIAHUPOBATH u IpoOBOAUTH XUMHUICCKHE OKCIICPUMCHTBIL 10
Pacmo3HABAHUIO PACTBOPOB IIEJIOYCH U KUCIOT ¢ MOMOIIBI0 HHIUKATOPOB (JaKMYC,
deHondTancud, METUIOPAHK B APYTHE)

2.7

HNPOBOAUTE PACUETEL IO YPABHEHUK) XUMUUYCCKON PEaKIUU




Ilo Tteme: «llepmoamucckuit 3akoH u Ilepmommucckas CHCTEMA XHUMHUYCCKHX
snemenroB  JI. WM. Meunencesa. CrpoeHme aromMoB. XHUMHUYSCKAs  CBSI3b.
OKUCTUTEIPHO-BOCCTAHOBUTE IBHBIC PCAKIHID

3.1

PaCKpeIBATE CMBIC/I OCHOBHBIX XHUMHUYCCKUX TOHSTHH: AAPO aroMa, SHGKTpOHHbII\/'I
clIou aroMa, aToOMHasd Op6I/ITaJ'Ib, paanyC aroMa, XUMHUCCKasA CBA3b, INOJIAPHaAd U
HCMIOJIAPHAA KOBAJICHTHAA CBA3b, JJICKTPOOTPULATCIPHOCTb, HMOHHAA CBA3b, HOH,
KAaTHOH, aHUOH, CTCIICHb OKHUCJICHMSI

32

KJ'IaCCI/I(bI/ILII/IpOBaTb XUMHYCCKHUC IJICMCHTBHI

33

ONHKCHBATh W XapakTepu3oBarb TaOmmunyro ¢opmy Ilepuoauueckoi cHUCTEMEI
XUMHYCCKHX 3JCMEHTOB. Pa3nyuaTh HOHATHS «riaBHas moirpymma (Arpymma)» u
«mobounasg noarpynna (brpymnma)», «vmansie» u «O0IbIINEY TEPHOIBI

34

packpeiBate cMbicha Ilepuogmaeckoro 3axona .M. MenaemeeBa: AGMOHCTPHUPOBATH
IIOHUMAaHHUC HepHO,Z[H‘ICCKOﬁ 3aBUCHUMOCTH CBOMCTB XHMHYCCKHUX DJICMCHTOB OT HUX
nonokeHus B [leproamdaeckoii cucreme

35

COOTHOCHTE O0O3HAUCHHS, KOTOpEIe MMetoTes B Tabmune « leproguueckas cuctema
xuvmdaeckux aneMeHToB JI M. MenzaeneeBay € YHCIOBBIMH XapaKTCPUCTUKAMU
CTPOCHHUS ATOMOB XHMHUYCCKHUX 3JICMCHTOB (COCTaB U 3apsa sapa, OOIICE YHCIO
SNEKTPOHOB U PacPEACICHUE UX MO 3JICKTPOHHBIM CJIO0SIM)

3.6

OnpPCACIATh CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6I/IHaprIX COCAUHCHUAX

3.7

OTPEACIATh BHJ XUMHUCCKOH CBs3U (KOBAJICHTHAS W HOHHAS) B HCOPTraHHUUYCCKUX
COCIUHCHUIX




9 KJIACC

Koxa
MpOBEPAEMOro
pe3yabTara

IpoeepsieMbie MpeaAMETHBIE PE3YJILTATHI 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/ibHOH
MPOrpaMMbI OCHOBHOI0 001LIEro 00pa3oBaHust

1

ITo Teme: «BemecTBo U XUMHIHMCCKAS PCAKITHSY

1.1

PaCKpbeIBATE CMBIC/I OCHOBHBIX XWUMHYCCKUX THOHSATHH: PacTBOpP, OJJICKTPOJIUTHI,
HEOJICKTPOIHUTEL, BICKTPOJUTHYCCKAS JUCCOLMALIMS, PEaKUUH HOHHOrO OOMCHa,
KaTaINu3aTop, XHUMHYCCKOC PABHOBECHE, OOpPAaTHMBIC W HEOOPATHMBIC PCaKLUH,
OKHCIHUTCIbHOBOCCTAHOBUTCJ/IBHBIC pcaKknuu, OKHCIIHUTCIIb, BOCCTAHOBHUTCIIb,
OKHCIICHHE U BOCCTAHOBJCHHE, aJUIOTPONHS, aM(pOTCPHOCTh, XHMHUCCKAS CBS3b
(kOBaJICHTHAs, WOHHAS, METAIMUECCKAd), KPHUCTALIMYCCKAS PEIIETKA, CIUIABHI,
CKOPOCTh XUMUYECKOH peaKivu

1.2

WIITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHATHH U OPUMCHATE 3THU
NOHATHA IIPU ONMHUCAHUUN BCHICCTB U UX npeBpaLueHHﬁ

1.3

COCTAaBJIATh VPaBHEHUS DIEKTPOIUTUICCKOM AUCCOLMHUALIMM KHUCJIOT, ILIEI0UYEeH U
COJICH, MOTHBIC U COKPAINEHHBIC YPABHCHHUSI PCAKIIMH MOHHOTO O0OMEHA

1.4

PaCKpeIBATh CYIMHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKqu“I nocpeacTBOM
COCTABJICHUA 3JICKTPOHHOI'O OamaHca 3THX peaKqu“I

1.5

HNPOBOAUTE PACUETEL IO YPABHEHUK) XUMUUYCCKON PEaKITUU

I'lo Temam: «HemeTamasl 1 UX COeqUHEHUS» U «MeTaIbl U UX COSIUHEHUS)

2.1

XapaKTCpPU30BaTh (OMHUCHIBATh) OOIIMEC M COCHUPUUCCKUE XUMUYCCKHE CBOHCTBA
MPOCTHIX M CJOXKHBIX BEIICCTB, MOATBEPKAASI OMUCAHUEC TMPUMEPAMU MOJICKYISIPHBIX
¥ HOHHBIX YPABHCHHI COOTBETCTBYIOIIMX XUMHUYCCKUX PCAKIIAN
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COCTAaBJIATh YPABHCHUA pCaKLII/II\/'I, NOATBCPKAAOMINX CYIICCTBOBAHUC TCHCTHUICCKOM
CBA3H MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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MMPOrHO3UPOBATDH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA, BO3MOXKHOCTU
MPOTCKAHUA XUMHUUCCKUX HpeBpaH.IGHI/Iﬁ B Pa3JINIHBIX YCJIOBUAX

2.4

CICOBATh TIPABHIAM TIONB30BAHUA XUMHUCCKOW TMOCYAOM H  1abopaTopHBIM
00OpyAOBAHUEM, A TAKKE MPABHJIAM OOPAIICHHS C BCIICCTBAMH B COOTBETCTBHH C
HUHCTPYKOUAMU 10 BBIIIOJTHCHUIO J'Ia,60pa,TOprIX XUMHUYUCCKUX OIBITOB IO MTOJTYUCHUIO
¥ COOUPAHUIO Ta3000pa3HbIX BEHECTB (AMMHAKA U YIJICKUCIOTO rasa)
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MPOBOJUTH PCAKLIHH, OATBSPIKIAIOINNC KAYCCTBCHHBIH COCTAB PA3IHYHBIX BCLICCTB:
pacmo3HaBaTk OMBITHBIM MyTEM XJIOpUA-, OpomHpa, woauxa, kapOoHar, docdar,
CHIHKAT, Cyabdar, THAPOKCHIUOHBI, KATHOHBI AMMOHHS, HOHBI HM3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIHEC B BOJHBIX PACTBOPAX HCOPTaHHUCCKUX BCIICCTB

ITo Teme: «Xumus u OKpysKaromas cpeaay

3.1

PacKpBIBATE CMBICT OCHOBHBIX xumudcckux moHatuit: [IJIK BemectBa; xopposms
METAJIOB
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MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACATEIBHOCTH — AQHAIU3 U CUHTES,
cpaBHCHHE, OOOOIICHHE, CHCTCMATH3AIMIO, BBISBICHUC MPHIYUHHO-CICACTBCHHBIX
CBSI3éM — JAId4 HU3YYEHUS CBOMCTB BEHIECTB M XUMHYECKUX  PEaKLUil;
CCTCCTBCHHOHAYYHBIC ~ METOABI  MO3HAHWA —  HAOJIIOACHUC, HU3MEPECHUE,
MOCIHPOBAHUE, IKCICPUMEHT (PCaIbHBIN U MBICJICHHBIH)




IMPOBEPAEMBIE DJIEMEHTbI COAEP/KAHUA

8 KJIACC

Koa

ITpoBepsieMblii 3JIeMEHT COAEPIKAHHS

1

HepBOHa‘laHLHLIG XUMHYCCKHUC MTOHATHS

1.1

Ilpeamer xumuu. Ponp XuMup B JKU3HU UCJIOBCKA. XUMHUS B CHCTCME Hayk. Tema u BEmecTsa.
®Dusnueckue CBOMCTBA BEIICCTB. ATPEraTHOS COCTOSIHUE BEIICCTB

1.2

IMonsrtie 0 Meromax mozHaHust B xumud, YucTeie BemecTBa v cMecH. CiocoOsl pa3acacHus cMece i

1.3

ATOMBI U MOJCKYIbl. XUMHUCCKHE 3MeMEHTH. CHMBOJBI XHMHUYCCKUX 3neMeHToB. [Ipocteic n
CITOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckas Gopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHX 3IEMECHTOB. 3aKOH MOCTOSHCTBA COCTABA
BemectB. OTHOCHTENBHAS aToMHAs Macca. OTHOCHTENBHAS MOJIEKYIpHAsS Macca. Maccosast goms
XUMHUECKOTO 3JIEMEHTA B COSTMHEHHUN

1.5

Kommaecto BemectBa. Monb. Monspras macca. B3amMoCBA3p KONMHYICCTBA, MAcCHl U UHCHA
CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuétel mo opMyaaM XUMHUCCKUX COCTUHEHUMA

1.6

DuznuccKkue M XUMHUUCCKUC SBICHHSA. XHAMHYCCKAS peaknusa u eé MNPU3HAKHU. 3aKOH COXpaHCHUA
MacChl BEIICCTB. XMUMHUYCCKUC ypaBHeHus. Knaccupukanms XUMHUCCKUX PEAKIHE (COCTUHCHUS,
Pa3IOKCHUS, 3aMEIICHHS, OOMCHA)

1.7

XHUMHYCCKHH JKCHCPUMEHT. 3HAKOMCTBO € XHMHUYCCKOW MOCYAOH, € MpaBHIaMH pPabOTH B
71a00paTopuu U NpUEMaMU OOPAILCHHUS € Ta0OPAaTOPHBIM OOOPYAOBAHKUEM, H3YUYCHHEC U OIHCAHUE
(PUBHYCCKUX CBOMCTB OOpa3LOB HCOPTaHHMYCCKHUX BELIECCTB, HAOMIOACHUE (QU3HUCCKUX (IUTABICHHE
BOCKa, TasHUC JbJ2, PACTHPAHUE Caxapa B CTYIIKEC, KHIICHUC M KOHACHCALMS BOJBI) U XUMHICCKHX
(ropeHue cBEYH, MPOKATUBAHUEC MEAHON MPOBOJIOKH, B3AUMOJCUCTBHE MEJia ¢ KUCIIOTOH) SIBJICHUL,
HaONMIOACHUEC W OIHCAHUE MPH3HAKOB MPOTCKAHHUS XHUMUYCCKHX PEaKUMH (pa3oKeHHE caxapa,
B3aNMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paznoxenwe ruapokcuaa meau(ll) mpu
HArpeBaHUM, B3aUMO/JCHCTBHUE Jkeiie3a ¢ pacTBopom cou Meau(ll), u3ydueHune crnocoboB pasacacHus
cMecel (C MOMOIIBI0 MAarHWTa, (PUIBTPOBAHHE, BBHIIAPUBAHHEC, AUCTHIULILHSA, XpoMmaTtorpadus),
MPOBCACHUEC OYUCTKU TMOBAPCHHOH CONMH, HAOMIOACHHWE H ONHCAHHE PE3YIbTATOB MPOBCACHHUS
OMbITa, HWUTIOCTPUPYIOIIETO 3aKOH COXPAaHCHHS MAacChl, CO3JaHHE MOACNCH  MOIEKYT
(ImapocTepKHEBBIX)

Bakneiimue npeacTaBUTEN HEOPTAaHHIECKUX BEIIECTB

2.1

Bozayx — cmeck razos. Cocras Bo3ayxa. Kucnopoa — aneMeHT u npoctoe BeriecTBo. HaxoxaeHue
KHCIIOpoJa B Mpupoae, (PU3MUSCKUE U XUMHUYCCKHUE CBOMcTBa (peakiwiu ropeHus). OKCHIBL.
[Tpumenenne kucnopoaa. Crocodbl MOMYUCHUS KHCIOPOAA B NabOPATOPHH M MPOMBIIIICHHOCTH.
Kpyrosopor kuciopoaa B npupoae. O30H — annoTponsas MOAH(HKALIN KHCIOPOaa
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TemnoBoit  3ddexkr xXumudeckol  peakuuH, TEPMOXUMHYCCKHE VPaBHCHHSA, 0OK30- H
SHAOTCPMHYCCKHUE peakuud. TOmmMBO: yrome W MeTaH. J3arpsS3HCHHE BO3AYXa, YCHUJICHHUE
MAPHUKOBOTO 3(dekTa, paspymeHHUEe 030HOBOTQ CIIOSI
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Bomopoax — smement u mpoctoe BeimectBo. Haxoskaenue Bogopoma B mpupose, (usHueckue u
XUMHYCCKHE CBONCTBA, MPUMEHEHHE, ciocoOrl nomyvucHus. Kucnotsl u conu

2.4

ModsipHbii 06bEM ra3oB. PacuéTel Mo XUMHUUECKUM VPABHCHUSIM

25

dmsnucckue cBoiicTBa BoAbl. Boga kak pacteopureias. PactBopsl. HackIIIeHHBIC M HCHACHIIICHHBIC
pactBoprl. PacTBOpmMOCTE BEIIECTB B BOAC. MaccoBas MO/ BEINECTBA B PACTBOPE. XUMHUCCKHC
cBoicTBa Boabl. OcHoBaHus. Poib pacTBOPOB B pUPOAE U B JKU3HH 4YenoBeka. KpyroBopor Boab! B
MPHUPOJE. 3arps3HeHue npupoaHbix Boa. OxpaHa v OUHCTKA MPHPOIHBIX BOJ,

2.6

Knaccudukamuss  Heopranmueckux  coeauneHui.  Oxcmapl.  Knaccudukaiuss — OKCHAOB!
conecobpasyromue (OCHOBHEIC, KUCJIOTHEIE, aM(poTepHbie) U Hecomeobpasyromue. HoMeHknarypa
oxcuoB. DU3MUCCKHE ¥ XUMHUCCKHE CBOMCTBA OKCHAOB. [0y ueHHe OKCHIOB

2.7

Ocnosanms. Knaccudukanys ocHoBaHHI: METOYM H HEPACTBOPHMBIC OcHOBaHus. HoMeHknarypa
ocHoBaHui. Pu3HUecKie U XUMHUUIECKHE CBOMCcTBA ocHOBaHMi. IlosyueHne ocHOBaHHH




2.8

Kucnoter. Knaccudukauns xucnor. Homenkiarypa kuciaor. Ousnueckie H XUMHUYECKHAC CBOMCTBA
kucnot. Pax akrusrocT MeTaiioB H.H. beketosa. [lonyuenne xucior
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Comu. Homenkmarypa concli. @usnueckue u xumudeckue coiicrea conici. [lonyuenue cosei

2.10

I'cHeTHUCCKAS CBI3b MCXKAY KIacCaMU HCOPraHMICCKUX COG,Z[I/IHGHI/II\/'I

2.11

XUMHUCCKUH IKCOCPUMCHT. KAUCCTBCHHOC ONPCACICHHUC COACPIKAHHUS KHCIOPOAAa B BO3AVXC,
MOJIyYCHUE, COOMpaHHe, pPACMO3HABAHHUC U H3YYCHHC CBOWCTB KHCIOPOAA, HAOIIOACHHS
BSaI/IMO,Z[eI\/'ICTBI/IH BCILICCTB € KUCJIOPOAOM H YCJIOBHA BO3HUKHOBCHUA U MPCKPAIICHHUA TOPCHUA
(nmoxapa), 0O3HAKOMJICHHE ¢ 00pa3laMu OKCHIOB U OMHCAHUEC UX CBOWCTB, MOJyYCHHE, COOUpPAHHE,
Pacro3HABAHUE U U3YUCHHUE CBOUCTB BOAOPOAA (TOPCHHE), B3AMMOJACHCTBHE BOJAOPOJA C OKCHIOM
meau(ll) (BO3MOKHO WHCIONB30BAHUE BHACOMATCPHAIOB), HAOMIOACHHEC O0OpasLoB BCINCCTB
KOJHYECTBOM | MOJIb, HUCCICAOBAHUE OCOOCHHOCTEH PACTBOPCHHS BCINSCTB C  Pa3IHYHON
PacTBOPUMOCTBIO, HNPUTOTOBJICHUE PACTBOPOB C OIMPEACIEHHOM MAacCOBOM J0JEH pPacTBOPEHHOTO
BCIICCTBA, B3AUMOJCUCTBUC BOABI C META/TAMH (HATPHUEM U KanblueM) (BO3MOXKHO UCIOIb30BAHKC
BHICOMATCPHUAIOB), OMPEACACHUS PACTBOPOB KHCIOT M INCAOYCH ¢ MOMOINBIO HHIUKATOPOB,
HCCICA0BAHUE 00PA3I0B HCOPTraHUUYCCKUX BEIICCTB PA3IMUYHBIX KJIACCOB, HAOMIOICHHEC MU3MCHCHUS
OKpacKH HHIWKATOPOB B PACTBOPAX KHCIOT M IICIOUCH, H3VUCHHUC B3aMMOJCUCTBHSA OKCHIA
meau(ll) ¢ pacTBOpoM CEpHOH KHCIOTBI, KHCIOT € META/UIAMH, PCaKIMH HECHTPATH3AIUH,
MOTYICHUC HCPACTBOPUMEBIX OCHOBAHMH, BHITCCHCHUC OJHOTO MCTAILIA APYTUM W3 PAcTBOPA COJIH,
PCICHUC OKCICPUMCHTAIBHBIX 3adad IO TCMC «BasxkHe e KJIacCbl HCOPraHUUICCKUX
COEIUHEHUID)

Iepuoamaecknii 3axoH u Ileproanueckas cucrema xumuaeckux aneMeHToB [ WM. Menneneesa.
CtpocHue atomMoB. Xummieckas cBs3b. OKHCIUTEIPHO-BOCCTAHOBHTEIBHBIC PEAKIMN

3.1

IlepBeic mombITKM KIaccU(PUKALMKM XUMHYCCKHUX 3ICMCHTOB. [loHSTHE O Trpymmax CXOAHBIX
37CMCHTOB (IICIOYHBIC W INCIOTHO3ECMEIBHBIC MCTAUIBI, TAJOTCHBI, HHCPTHBIC Ta3bl). DJICMCHTHI,
KOTOPBIC 00pa3yroT aM(pOTCPHBIC OKCHUIBI U THAPOKCH B
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Ilepuogmuecknii 3axoH. Ilepmoamueckas cucrema xumuueckux sneMmeHtoB J M. Menneneesa.
Koporkonepuoanas wu pnuHHOTEpuomHas ¢opmbl lleproaudueckodl  CHCTEMBI  XUMHYCCKHX
anemenros JI.M. Menzneneesa. Ilepuoast n rpynmsl. @U3HHUECKHH CMBICT TIOPSIAKOBOTO HOMEpA,
HOMEPOB MEPHOAA U IPYIIIIHI 3JICMCHTA
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Crtpocuue aromoB. CocraB aromubix saep. Mzotomsl. Jnekrponbl. CTPOCHHE 3ICKTPOHHBIX
obomouek aromoB mepBeix 20 xumuueckux dneMeHTOB llepmomuueckoit  cuctemsr [ A,
MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO 3JIEMEHTA MO ero mosnokeHHio B lleproanmdeckoit
cucteme 1.1, Menaeneesa
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3aKOHOMepHOCTI/I UBMCHCHU:A paauyCa aroMOB XHUMHUYCCKUX JJICMCHTOB, MCTAUIMYCCKUX U
HEMCTATHYECKUX CBOWCTB MO TpymmaM u nepuojaM. 3HadeHue [lepuoamdeckoro 3akoHa
Ilepuoayueckoit CHCTEMBI XHMHUYECKHX JJIEMEHTOB [ pa3BUTHS Hayku W mnpaktuku. M.
Menaenees — yuéHbIH U rpaXIaHAH
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Xumuueckas cBsizb. KoBajicHTHas (MOJsIpHAS W HEMOJSPHAs) CBSI3b. JJACKTPOOTPHULIATSIBHOCTD
XUMHUYCCKUX 371eMeHTOB. loOHHasI CBSI3b

3.6

Crencup  oxuciacuua. OKUCIUTEILHOBOCCTAHOBHUTEIBHBIC peaKkmuu. Hpoueccm OKHCJICHHI H
BoCCTaHOBACHUA. QOKUCIUTCIN U BOCCTAHOBUTEIN

3.7

XUMHAYCCKHH  3KCICPUMCHT. HM3YYCHHE OOpasloB BCINCCTB METAUIOB W  HEMETAJLIOB,
BSaI/IMO,Z[CI\/'ICTBI/IC THAPOKCHAA LHUHKa € pacTBOpaMHd KHCJIOT U H.[CJ'IO‘IGI\/'I, OPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOIUX [PUMEPBl  OKHCIUTCIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (FOPCHHE, PEaAKIHH
Pa3IOKCHUS, COCTHHCHMS)




9 KJIACC

Koa

ITpoBepsieMblii 2jIeMEHT COAEPKRAHHUS

1

Bemecteo u xumuueckas peakuws. [lopropenne

1.1

Ilepuoamuecknii 3axoH. Ilepuoxmueckas cucremMa xumuueckux snemeHToB M. Menaeneesa.
CtpocHue atoMOB. 3aKOHOMEPHOCTH B U3MEHCHUH CBOMCTB XUMHUYECKUX 3JIEMCHTOB MEPBBIX TPEX
MCPUOJOB, Kalus, KaliblUd W HUX COCAWHCHHH B COOTBETCTBHH C IONOJKCHHEM 3JCMCHTOB B
[leproguyeckoi cHCTEME U CTPOCHHUEM HX aTOMOB

1.2

CtpocHue BelnecTBa: BUABI XHMHYCCKOH CBA3U. THNBI KPUCTATITHUCCKUX PEIIETOK, 3aBHCHMOCTb
CBOWCTB BCINECTBA OT THIA KPUCTAIMYCCKOH PEMETKM H  BUAA XHUMHYECKOH CBSI3H.
Knaccudukamms n HOMEHKIAaTypa HEOPraHHYCCKUX BEIIECTB (MEKIYHAPOAHAS W TPUBHAIBHA).
XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K Pa3TUYIHBIM KjJaccaM HEOPraHHMYECKHUX
COCAMHECHUI, TCHETUUECKAS CBsI3b HEOPTAHMUCCKHUX BEHIECTB

1.3

Knaccudukarmms xuMmMudeckux peakudid MO Pa3luuHBIM MpU3HAKaM ([0 YHUCIY W COCTaBy
VUACTBYIOIIUX B PEAKLMH BELICCTB, MO TCIIIOBOMY 3 (EKTY, MO0 W3MCHEHHIO CTCTICHEH OKHCICHUS
XHUMHYICCKHX 3JICMEHTOB, MO 00PaTUMOCTH, MO YIACTHIO KATATH3aTOpa). JK30- U SHAOTCPMHUYCCKIC
peaKIim, TEPMOXUMHIECKHE ypaBHEHH. [ToHATHE O CKOPOCTH XUMHYECKOH PEaKITINI

1.4

IMonarue 06 O6paTI/IMbIX n H€O6paTI/IMbIX XUMHUYCCKHUX PCAKLUAX. IloHarue 0 rOMOICHHBIX H
rCTCPOIrCHHBIX PCAKIIUAX. ToHsaTHe 0 XUMUYUSCKOM PaBHOBCCHU. q)aKTOpr, BJIMAKOINUC HA CKOPOCTH
XHUMHYICCKOH PCAKIHA U MTOJIOKCHUC XUMHUYCCKOTO PABHOBCCHUA

1.5

OKUCTUTEIPHO-BOCCTAHOBUTE TIBHBIC peakoum, SICKTPOHHBIN OamaHc OKHCITUTCTBHO-
BOCCTAHOBUTCAbHOW peakiuu. (COCTAaBICHHEC VPABHCHUH OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX
peakimi ¢ UCIONb30BAHUEM METOAA BICKTPOHHOTO OataHca

1.6

Teopus 3ACKTPOIUTHISCKON JUCCOLMALNH. JICKTPOIUTHI H HESJICKTPOIUTH. KaTHOHEIL, aHHOHEL
Mexanu3M IUCCOLMALIMN BCLIECTB C Pa3MHYHBIMA BHIAMH XHUMHYCCKOH cBsa3u. CTercHb
puccounaruy. CHIbHBIC U Cabbie 3ICKTPOIUTHL. Peakipin noHHOro odMeHa. Y CIOBHS MPOTCKAHHUS
peakiuii MOHHOTO OOMCHA, MOJHBIC W COKPAINCHHBIC HOHHBIC VpaBHEHHS peakimid. CBoiicTBa
KHCJIOT, OCHOBAHHWHA W COJICH B CBETC NPCIACTABICHHA 00 3JICKTPOJUTHUYCCKON TUCCOLIMAIINH.
Kauectsennsie peakitun Ha HoHEL [loHATHE O THAPOIM3E CONMEH

1.7

XAMHYCCKAH OKCIICPUMCHT: O3HAKOMIJICHUC C MOOCTAMH KPpUCTATLTUICCKUX peméTOK
HCOPTaHMYCCKUX BCISCTB — METAMIOB M HEMETAUTOB (rpadura U amMasa), CIAOXKHBIX BEIICCTB
(X7I0pHAa HATPHSL), UCCIICAOBAHUC 3aBUCHMOCTH CKOPOCTH XHMHYCCKOH PCaKUUH OT BO3ACHCTBHS
pa3nuuHBIX (PaKTOPOB, HCCICIOBAHHE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIUCCTB, MPOLIECCA
JUCCOLMAIINA KHUCIIOT, IIEIOYCH W ColeH  (BO3MOMKHO HCIOJIB30BAHUE BHACOMATCPUATIOB);
MPOBEJCHUC OMBITOB, WUTIOCTPUPYIOIUX MPHU3HAKA MPOTCKAHHUS PEAKIHM HOHHOTO OOMCHA
(obpazoBaHue ocanka, BBIACICHHE ra3a, 00pa3oBaHue BOIBI); OMBITOB, WITIOCTPUPYIOIIHNX MPHMEPHI
OKHUCJIUTEIPHO-BOCCTAHOBUTC/IBHBIX PCAKIHK (TOPCHUE, PCAKIUU PAIOKCHHUS, COCIUHCHHS),
Pacnno3HaBaHUC HCOPTraHUYICCKUX BCIICCTB ¢ MOMOMIBIO KaAUCCTBCHHBIX pCaKLII/II\/'I Ha UOHBI, PCHICHUC
OKCHOCPUMCHTAJIBHBIX 3a1a4

HemeTanns: u ux COCOUHCHIA

2.1

Obmas xapakrepuctuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakTCPHBIC CTCICHU
okucneHuss. CTpocHHEC U (PU3MUCCKUE CBOMCTBA MPOCTHIX BEIICCTB — TaJOTCHOB. XHUMHUYCCKHC
CBOIicTBA Ha mpuMepe Xiaopa (B3aUMOJCHCTBHEC C MCTAIAMM, HECMETAUIAMH, MLICTIOYAMH).
Xnoposogopos. ComsHas KHCIOTA, XMMHYCCKHC CBOMCTBA, MOy4YCHHE, HpuMeHeHue. JleiicTue
XJIOpa ¥ XJOPOBOAOPOJA HA OPraHW3M dYe/IOBCKa. BakHeHmne XITOPHAB M UX HAXOKACHHC B

IPUPOJC
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Oobmas xapaktepuctuka 31eMeHTOB VIA-rpymnmel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XaPaKTCPHBIC
crenicHd okucieHus. CTpocHHEe U (DU3MUCCKHE CBOMCTBA MPOCTHIX BEIICCTB — KUCIOPOAA U CEPHI.
AnmorponHbie MOAU(DHKALIMK KUCIOPOAA U CEpbl. XUMHYCCKHE CBOHCTBAa cepbi. CepoBOAOpOA,
cTpocHuE, (PUBHUCCKUEC W XUMHUCCKHE CBOMCTBA. OKCHIBI CEpPBl KAk MPCACTABHTCIM KHUCTOTHBIX
okcuaoB. CepHas KHCTOTa, (PU3HUCCKHC W XMMHUCCKHC CBOMCTBA (0OOIMME Kak MPEACTABUTEIIS
KJIacca KHUCIOT U crerudraeckue). XUMHUCCKUAC PEAKIUH, JICKAMME B OCHOBE MPOMBIIIICHHOTO
cnocoba mony4ycHust cepHoit Kuciaotel. Ilpuvenenue. Coam CEPHOH KHCIOTHI, KAadICCTBEHHAS
peakuus Ha cyiabdar-uon. HaxokaeHue cepbel U €€ COCAHHCHHH B MPHUPOAC. XHMHUYCCKOC
3arpsA3HCHIC OKPYYKAIOMICH CPEIBI COCTMHCHUAMH Cephl (KUCITOTHBIC MOKIH, 3arPA3HCHIC BO3AYXA




¥ BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHUS
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Oobmas xapakTtepucTtuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapPaKTCPHBIC
CTCIICHH OKHUCICHMA. A30T, PaCOpOCTPAHCHHUE B MPHUPOAC, PHU3UUCCKHE U XUMHYCCKHE CBOHCTBA.
Kpyrosopor azora B mpupoae. AMMuak, ero GHU3HISCKHEC U XUMHICCKAC CBOWCTBA, MOIYUCHHE U
npumeHenne. Comd  aMMOHHS, HX (U3HUCCKHE W XHMHYCCKHC CBOWCTBA, MPHUMCHCHHC.
KavecTBennas peaknps Ha HOHBI aMMOHMS. A30THasg KHCIOTA, € MONyYeHHE, (PU3HUECKUE H
XHMHUYCCKHE CBOWCTBA (OOIME Kak MNPEICTABHTENA KIacca KHUCIOT M CHCHH(UYCCKUC).
Hcnonp3oBanue HUTPATOB U CONCH aMMOHHMSI B KAQUYCCTBS MHHEPATIBHBIX YIOOPCHUH. XHUMHUCCKOC
3arps3HCHHC OKPYXKAKOIIEH CpeIbl COCAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arPsS3HCHIC BO3AYXA,
MTOYBHI ¥ BOJOEMOB)
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®dochop, amtorponnsie Moxudpukanuu ochopa, puzmucckue u xummdeckue cBoiictBa. OKcHn
dochopa(V) u ¢ochopHas kucaora, GUINUISCKUC W XUMHUYCCKHEC CBOHCTBA, IOJYUICHHC.
HcnoapzoBanue dhochaToB B KAUCCTBE MHHEPAIBHBIX YAOOpEHUN

25

Oobmas xapakrepuctuka 31eMeHTOB [VA-rpymmel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XaPAKTCPHBIC
CTCIICHH OKHCICHUS. YTICPOJ, AIOTPOIMHBIC MOAM(DHKALWH, PACIPOCTPAHCHHEC B MNPHPOJIC,
¢dusnueckue U XuMHYecKHe cBolictBa. Axcopdbumsa. Kpyroeopor yrinepoma B mpupoae. Oxcuabl
yriepoaa, ux GU3HICCKUC U XUMHUYCCKHUC CBOMCTBA, ACHCTBUC HA JKUBBIC OPTaHU3MBI, IOJIYICHUC U
MPUMCHCHUE. OKONOTHYCCKUE MPOOJeMBI, CBs3aHHbIE ¢ okcugom yruepoaa(lV), rumotesa
rI00ATPHOTO TOTEIUICHHS KJIMMAaTta; MapHUKOBbIH 3ddekt. YrompHas kuciaora u €€ comu, HX
(bH3UYCCKHE M XMMHYCCKUAC CBOWCTBA, MONYYICHHEC W HpUMCHCHHE. KauecTBeHHAs peakuumst Ha
kapOoHar-uonsl. Mcnone3oBanue kapOOHATOB B OBITY, MCAMIIMHE, MMPOMBILLICHHOCTH H CEIbCKOM
XO3SHCTBE

2.6

IlepBoHauanpHbic MOHATHS 00 OPTAHHUYCCKHUX BEINEGCTBAX KaK O COCAMHCHHUSAX VIiepoda (MeTaH,
JTaH, STHJICH, ACTWICH, J3TAHOJ, INIMICPUH, YKCYCHAasS KHCIOTAa). MX COCTaB M XUMHUYCCKOS
ctpocHue. [loHaTHE O OHOMOTHYECCKH BasKHBIX BEINECTBAX, KHUPAX, OCIIKAX, YIJICBOJAX — U UX POJIH B
JKHM3HH U¢0BCKa. MaTepuaapHOC CIUHCTBO OPTaHMUCCKUX U HCOPTAHNICCKUX COCTNHCHIH

2.7

Kpemunii, ero ¢usmdeckue ¥ XUMHYCCKHAC CBOHCTBA, MOnydeHHEC W npuveHeHue. CoemuHeHHs
kpemHus B mpupoae. Obmme mpeacraBneHus o0 oxcuae kpeMHHS(IV) B KpeMHHEBOW KHCIOTE.
CHITHKATHl, UX UCIIOIb30BAHUC B OBITY, MCAULIMHE, MPOMBILIICHHOCTH. BaKHEHIINE CTPOUTEIIBHBIC
MaTepuajbl. KEPaMHKA, CTEKJIO, LEMCHT, OeroH, xkene300eroH. [lpobmemer  GesomacHOro
HCTIOIb30BAHMS CTPOUTEIBHBIX MATCPUAIOB B MOBCCIHCBHOM JKU3HH

2.8

XUMHUECKHI 3KCIICPUMEHT: H3YUCHHE OOpasloB HEOPTaHHYCCKHUX BCIIECTB, CBOHCTB COJSHOU
KHCTOTHI; IMPOBCACHHUEC KAYCCTBCHHBIX PEAaKLUN HA XJIOPHWA-HOHBI W HAOMIOACHUE NPU3HAKOB HX
MPOTEKAHUS, OMBITH, OTPAKAOIIUE (PUIMUCCKHEC W XHUMHUYCCKHC CBONCTBA TANTOTCHOB H HX
COCIOVHCHHHM (BO3MOXKHO WCIHOJBb30BAHHC BHICOMATCPHANOB), O3HAKOMJCHHE ¢ oOpasuaMu
XJI0pUIOB (TaJOTCHUAOB); O3HAKOM/ICHHE C O0pasuaMu Cepbl U €€ COCAUHCHHSIMHU (BO3MOKHO
HCTONBb30BAHKUEC BHICOMATCPHANORB), HAOMIOACHUE Mpolecca OOYINIMBAHMS caxapa MO ACHCTBHEM
KOHLICHTPUPOBAHHOM CCPHOU KHCIIOTBI, M3YUCHHC XHMHYCCKHX CBOHCTB pa30aBICHHON CEpHOM
KHCIOTBI, TPOBCICHHUC KAYCCTBCHHOH peakunu Ha cyib(daT-uOH W HAOMIOACHHWE NpH3HAKa €&
MPOTEKAHUS, O3HAKOMIICHHE ¢ (DU3HYCCKUMH CBOWCTBaMH a30Ta, (ocdopa u HX CcocITUHCHUIH
(BO3MOKHO HCTIONIB30BAHUE BHACOMATCPHATIOB), oOpa3uaMu a3oTHHIX U (ochopHBIX yVIOOPEHUI;
MOJYYCHHUE, COOUpPAHHE, PACTIO3HABAHHE U U3YUCHUE CBOMCTB aMMHAKA; MIPOBCICHHUEC KAYCCTBCHHBIX
peaxuuii Ha HOH aMMOHMS U (ocaT-HOH U H3VUCHHUE MPU3HAKOB UX MPOTCKAHUS, B3AHMOACHCTBHE
KOHLICHTPUPOBAHHOM a30THOH KHUCIOTHL ¢ MEIBIO (BO3MOXKHO HCIOJIB30BAHHE BHICOMATCPHATIOB);
H3YUCHHE MOJCICH KPUCTATIHYSCKHX PEIIETOK anMasa, rpadura, QyuiepeHa; 03HAKOMICHHE C
MPOLIeCCOM  aacopOLMK  PacTBOPEHHBIX BCIICCTB AKTHUBHPOBAHHBIM YITIEM W VCTPOHCTBOM
MPOTHBOra3a; MONYUCHHUE, COOUPAHHE, PACTIO3HABAHWE M HM3YUCHHE CBOWCTB VIJICKHCIOTO rasa;
MPOBCACHHE KAYCCTBCHHBIX PEaKIMi Ha KapOOHAT- M CHIIMKAT-UOHBI U H3YUCHHUC MPHU3HAKOB HX
MPOTCKAHUS, O3HAKOMICHHE € NPOAYKUUECH CHNMHKATHOH NPOMBILUICHHOCTH; PCLICHHE
SKCIICPUMEHTABHBIX 33124 Mo TeMe «BarkHeHie HeMETaIbl B UX COCTUHCHILD)

MeTamsl ¥ ux COCAHUHCHIMA

3.1

OO0mas xXapakTepHCTHKA XUMHYECKHUX 3JICMCHTOB — METAJIOB HA OCHOBAHMH HX IOJIOKCHHS B
Ilepuoamueckoit cucreme xummuueckmx osieMeHToB .M. MenaeneeBa W CTpPOEHHS aTOMOB.
Crpoenne MetamnoB. Merammueckas CBS3b M METALIMYECKAs KPUCTAIMYECKAS PEIIETKA.
DICKTPOXUMHUYCCKUH PsI HAMPSDKCHUH METANIOB
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dusnueckue U XUMUICCKHE ¢BOticTBa MeTawios, O0mue cnocodw nmoayueHust Metauios. IlonsTre




0 KOPPO3WUH METAIUIOB, OCHOBHBIC CIIOCOOBI 3alIMTHI MX OT Kopposuu. Crnmasel (cTanb, YyIVH,
JIOPATIOMHHUM, OPOH32) M MX NPHUMCHEHHE B OBITY U MPOMBILIIICHHOCTH
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Menounsic meramnel: monoxkeHue B llepHoaudeckod cuUCTEME XHUMHUCCKHUX 3meMcHTOB [
MeHaeneesa;, CTPOCHHAC UX aTOMOB, HAXOKIACHUC B npupoac. OU3nuccKkue 1 XUMHICCKUC CBOMCTBA
(na mpumepe Hatpus U Kanus). OKCHIBI U THAPOKCUIBI HATPHUst U Kaaus. [I[puMCHEHHE IIEI0UHBIX
MCTAIIOB M X COCIUHCHUMI
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MlenouHo3eMEIPHBIC METALTBI MarHUA W Kajaeluil: mosoxkeHue B llepmommucckoit cucteme
xuvmdaecknx daeMmeHTOB [ .M. MeHneneeBa, CTpPOCHHE WX aTOMOB, HAXOXKJICHUC B MPUPOIC.
duzmueckre U XUMHYCCKHUE CBOMCTBA MarHud M Kajbliud. BakHeHIIME COCAMHCHUS KaabI{HMS
(oxcun, ruapokcua, conn). JKECTKOCTh BOIBI M CLIOCOOBI €€ YCTPaHCHHUS
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Anromunnit. nonoxenue B [leproamueckoii cucreme xumuueckux sneMentoB .M. Menzaeneesa;
CTPOCHHE aToMa;, HaxoKAcHHEe B npupoxe. Pdusuueckne W XUMHUYCCKHE CBOWCTBA ATOMHHUSL
AwmdoTepHbIe CBOHCTBA OKCHIA U ITHAPOKCHIA ATFOMUHHMS

3.6

Kenezo: momoxxkenme B llepmoamdeckoit cucteme xmmmueckux siaemeHtoB J[ M. Menneneesa;
CTPOCHHUE aToMa; HaxOXKJACHUE B npupoje. Ousmdeckue n XUMHICCKHUE CBOMCTBa xene3a. OKCHIb,
ruapokcuast u conn xenesa(ll) u xemesza(lll), nx cocras, CBOMCTBA U MOIYICHUS

3.7

XUMHYICCKHH 3KCICPUMEHT, O3HAKOMJICHHE ¢ 00pa3uaMy METAJUIOB U CIUIABOB, WX (DH3MYCCKUMH
CBOHCTBAMM, HW3YUCHHUC PE3YJIBTATOB KOPPO3MU  METAUIOB  (BO3MOXKHO  KCIIOJIB30BAHHE
BUJCOMATCPHAIOB), OCOOCHHOCTSH B3aUMOICHCTBHS OKCHAA KAIbLU U HATPHUS C BOJON (BO3MOKHO
WCIIOIb30BAHUC BHICOMATCPUATIOB); HCCICAOBAHUC CBOWCTB KECTKOH BOJBI, MPOIECCA TOPCHHS
JKeme3a B KHUCAOPOJAC (BO3MOXKHO HCIONB30BAHHE BUACOMATCPUANIOB), MPU3HAKOB MPOTCKAHUS
KQYCCTBCHHBIX PCAKIMN HA MOHBI (MArHUsl, KaJbLHs, aTroMuHus, 1uHka, keneza(ll) u sxeneza(lll),
meau(ll); HaGmoACHHE U OMHUCAHUE MPOLECCCOB OKPALITUBAHUS TUIAMCHH WOHAMH HATPHS, KU H
KaabIus (BO3MOXKHO WCIIOIB30BAHUC BHIACOMATCPUANIOB), HCCACIAOBAHUC aM(pOTEPHBIX CBOWCTB
THAPOKCHIA ATFOMHHHS W THAPOKCHAA I[MHKA, PCUICHUC 3KCHCPUMCHTAIBHBIX 334ad IO TEME
«BaxxHeHIHE METANITBI M UX COCTMHCHHS)

Xumust 1 OKpy>KaroIas cpeaa

4.1

Hosric Marepuanel B TeXHONOTHH. BemecTsa M Marcpualibl B MOBCCAHCBHOM JKM3HH UCIOBCKA.
Xumust 1 310poBbe. be3omacHoe UCTOMB30BAHUE BEICCTB U XUMHUCCKUX peakiumii B ObiTy. IlepBas
MIOMOITH ITPU XUMHUYECKHUX 0KOTaX U OTPABICHHUAX
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OCHOBBI 3KOJIOTHIECCKOH rPaMOTHOCTH. XUMHUECKOE 3arps3HeHue okpyxkatomen cpeast [1JIK. Ponp
XHMHUH B PCLICHHUH 3KONOTHUCCKUX mnpodiaeM. IIpHpoaHBle UCTOUHUKH YITICBOAOPOAOB (VIOJb,
MPUPOAHBIN a3, He(Th), NPOAYKTH HX MEPEPabOTKH, HX POJIb B OBITY U MPOMBIIIIICHHOCTH
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XUMHAYCCKHH 3KCIOCPUMCHT, HU3yUYCHHE OOpa3loB MATCPHAIOB (CTEKIO, CILIABBl METAJLIOB,
MOJUMEPHBIC MATCPUAJIBI)




ITPOBEPJEMBIE HA OI'D IO XUMHUHN TPEBOBAHHA
K PE3YJIBTATAM OCBOEHUA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI
OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

Koa IIpoBepsiemble TpeGOBaHUS K NPeAMETHBLIM Pe3yJIbTAaTaM 0a30BOr0 ypPOBHS
NP OBEPsIeMOro 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIl NPOrpaMMbl OCHOBHOI0 00111ero
TpeGoBaHus o0pazoBanus Ha ocHoBe PI'OC
| Ilpencrapnenue:

0 TO3HABACMOCTH SABJICHHH OpUpoOabl, MOHUMAHUC OOBCKTHUBHON 3HAYMMOCTH OCHOB
XHUMHYICCKOM HayKHU Kak obmactu COBPCMCHHOI'0 CCTCCTBO3HAHUA, KOMIIOHCHTA

1.1 oO0IEeH KyJIbTYpbl M MOPAKTHYCCKOH JCATCIBHOCTH UCJIOBEKA B  YCIOBHX
COBPEMEHHOTO OOIICCTBA, MOHUMAHUC MECTa XUMHH CPSAM APYTHX €CTCCTBEHHBIX
HayK

0 Hay4HBIX METOAAX MO3HAHUS, B TOM YHUCJIE SKCIICPUMEHTAIBHBIX U TEOPETUUECKUX
1.2 METOJAaX HCCIACAOBAHUA BEIIECTB M M3YUYCHHUS XHMHUYECKUX PEakUud; YMEHHE
KCIIOJIb30BATh MOJACIH ISl OOBSICHCHHUS CTPOCHUS ATOMOB U MOJICKYT

o chepax nOpodeCCHOHATBHOM  JACATCIBHOCTH, CBSA3AHHBIX C XUMHCH H
COBPCMCHHBIMH TEXHOIOTHIMHU, OCHOBAHHBIMH HA TOCTHIKCHUIX XUMIUCCKON HAYKH,
1.3 YTO MO3BOJHT OOYYAKOIMMCS PAcCMATPUBATh XUMHIO Kak cdepy cBocH Oyayiuei
Mpo(eCCHOHANBHOW ACATCIBHOCTH W CACTaTh OCO3HAHHBIN BHIOOP XHMHH Kak
npoUIBHOrO MPeAMETa MPH IMEPEXOAC HA YPOBEHb CPSAHETO 00Iero oOpa3oBaHus

Bragenme cucteMOM XHMHYECKHMX 3HaHMM M YMEHHE TIPUMEHATH CHCTEMY
XUMHYCCKHX 3HAHUH, KOTOpask BKJIIOYAET:

BOKHEUIINE XUMUUIECKUE TIOHATHUS. XUMHUUCCKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIECTBO,
MPOCTOE H CIOKHOE BELICCTBO, OJHOPOAHAS U HCOAHOPOIHAS CMECh, OTHOCHTEIIBHBIC
aTOMHAS U MOJCKYJSPHAS MAcChl, KOJMYECTBO BELNECCTBA, MOIb, MOJSPHAS Macca,
MOJISIPHBIN 00BEM, OKCHA, KUCJIOTA, OCHOBAHUE, COJTb (CPEIHSS), XUMHUCCKAS PCAKIIHS,
PCaKIMK COCAUHCHHUS, PCAKIUK PATOKCHHUS, PCAKIMU 3aMCIICHHS, PCAKIUi OOMCHA,
TernoBor 3P QEKT Peakiyi, 3K30- U SHAOTCPMHUCCKUE PEAKLMU, PAaCcTBOP, MaccoBas
JOTd XHMHUYCCKOTO OJJIEMCHTA B COCAWHCHHH, MACCOBas JONS W MPOLCHTHAS
KOHLICHTPALHS BELICCTBA B PACTBOPE, SAPO aTOMA, NCKTPOHHBIN CIIOH atoMa, aTOMHas
2.1 opOuTamb, pamguyc aroMa, BAJICHTHOCTb, CTCICHb OKUCICHHUS, XUMHYCCKas CBS3b,
3NEKTPOOTPULIATEIbHOCTD, MOJISPHAS U HEMOJIIPHASL KOBAICHTHAS CBS3b, HOHHAS CBA3b,
METATHICCKAs CBA3b, KPUCTATLUTHUCCKAS PELIETKA (ATOMHAS, HOHHAS, METAILTHYCCKAL,
MOJICKYJISIPHAst),  HOH,  KAaTWOH, AaHHWOH,  OJJICKTPOJIMT U HEOICKTPOJIHT,
SNEKTPOIUTHYCCKAS AWCCOLMALMS, PEAKUUH HOHHOIO OOMEHA, OKHCIHUTCIBHO-
BOCCTAHOBUTCJIIBHBIC PCAKIIMH, OKHUCIUTC/Ib U BOCCTAHOBUTC/Ib, OKHUCJICHUC U
BOCCTAHOBJICHHE, 3ICKTPOIH3, XHMHUCCKOC PABHOBECHE, 0OpaTHMBIC U HEOOpATUMBIC
peakuny, CKOPOCTh XUMHUYICCKON peakumy, xarammsatop, [IK, xopposus meTamios,
CIUTABBI

OCHOBOIMNOJAraromuc 3aKOHbI XUMHUHU. 3aKOH COXpPaHCHUA MACCHI, HCpI/IO,Z[I/I‘{CCKI/II\/'I

2.2
saxon JI.M. Menaeneera, 3aK0H MOCTOSTHCTBA COCTABA, 3aKOH ABOraIpo

TCOPHUH XHMHH. aTOMHO-MOJICKYJISIPHAS TCOPHS, TCOPHS DICKTPOIUTHICCKON
JUCCOLMALIMHI
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3 BragcHne 0cCHOBaMH XUMHYCCKOH IrPAMOTHOCTH, BKIFOUAIOMICH:

VMCHHE MPABUIIBHO HCIIOIB30BATh U3YUCHHBIC BELICCTBA U MATCPHATIBI (B TOM YHCIIC
MUHEPaIbHBIC YIOOPEHUS, METAIIBl U CILIABbI, IPOIYKTHI NEPEPabOTKH NPUPOIHBIX
HUCTOYHHUKOB YIJICBOJOPOIOB (YIis, MPUPOIHOrO rasza, He(TH) B OBITY, CEIBCKOM
XO34HCTBE, HA MPOU3BOICTBE U MOHUMAHHUE 3HAUCHHS KHPOB, OCIKOB, YITICBOAOB IS
OpraHu3Ma YeNOBCKA; YMCHHE MPOTHO3UPOBATh BIMSHUC BEINCCTB M XUMHUCCKHX
MPOLIECCOB HA OPTAHM3M YEJIOBEKA H OKPYKAIOIYIO IIPHPOAHYIO CPEAY

3.1

VMCHHE WHTCTPUPOBATh XHMHUYCCKHEC 3HAHHS CO 3HAHHSAMH JPYIUX YUeOHBIX
HOPEAMETOB
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33 HAJIMYHEC ONbITA PabOThl € Pa3IMIHBIMM HCTOYHHKAMU HH(OPMALMH MO XHUMHH




(HayyHas W HayYHO-TIOMYJSIPHAS JTUTEPATYpa, CIOBAPH, CHOPABOYHHUKH, HHTCPHET-
pecypenl)

YMCHUC OOBECKTHUBHO OLICHHUBATH I/IH(I)OpMaLII/IIO O BCHICCTBAX, MX MNPCBPAIICHUAX U

3.4 MPAKTHYCCKOM TPUMCHCHHM M YMCHHC HCIO/b30BATh €€ A PCIICHUS YUeOHO-
MMO3HABATCIBHBIX 33134
Brnagenue ocHOBAMHU MOHSTHUHHOIO ANMapaTa U CHMBOJIMYCCKOTO S3bIKA XUMHH IS
4 COCTaBICHHUS (POPMYNT HCOPTAHUYCCKHUX BEINSCTB, YPABHCHUH XUMHUCCKHUX PCAKIIHI,
ocnoamu xumudeckod HomeHkaarypel (IUPAC u tpuBnansHoi)
YMeHue OOBACHATH CBA3b TOJOXKEHUS 37eMeHTa B llepuoamdeckoli cumcteme ¢
5 YUCTOBBIMH XaPAKTCPUCTUKAMU CTPOCHHS ATOMOB XUMUYICCKUX DICMEHTOB (COCTaB U
3apsax  gapa, oOIIee YHCIO BICKTPOHOB), PACHpEICICHHEM BJICKTPOHOB IO
JHCPrETHUCCKUM YPOBHSIM aTOMOB MEPBHIX TPEX MEPHOAOB, KATHS U KAJIbI[HS
IlpeacraBacHUEC 0 MEPHOTUMCCKON 3aBHCHMOCTH CBOMCTB XMUMHUCCKUX 3JICMCHTOB
6 (paguyc artoma, >JICKTPOOTPHLATSIBHOCTD), MPOCTBIX U CJIOKHBIX BCIICCTB OT
MOJIOKCHUS 3IeMEHTOB B [lepuoauueckoii cucteMe (B MajIbIX MEPUOJAX U TVIABHBIX
MOATPYIIAX) M 3ICKTPOHHOTO CTPOCHHS aTOMa
7 VYmMeHue KaacCupuIupoBaTh:
7.1 XUMHYECKHUE 3JIEMEHTBI
7.2 HEOPraHUYECKHE BEIICCTBA
73 XUMHYCCKHE PEaKLUU
8 YMCHHUC OTIPEACIIITS:
8.1 BAJICHTHOCTh M CTCIICHD OKHC/ICHUS XUMHYCCKHX 3JICMCHTOB, 3apsiJ HOHA
8.2 BHJ XUMHYCCKOU CBSI3U M THUIT KPUCTAUTHICCKON CTPYKTYPhI B COSAMHCHIUSX
8.3 XapaKTeP CPeabl B BOAHBIX PACTBOPAX BEIISCTB (KHUCIOT, OCHOBAHHUIA)
3.4 OKHCJIUTENIb U BOCCTAHOBUTEIb
9 YMeHue xapakrepu3oBarh QU3HUCCKHE U XUMHUYCCKHE CBOHCTBA:
91 MPOCTHIX BEINSCTB (KUCIOPOM, O30H, BOAOPOA, TpaduT, anMas, KPEeMHHUH, a3orT,
' dbochop, cepa, XJI0p, HATPH, KaJIHi, MArHUH, KAJbIIHH, ATFOMHHHMN, KEJ1830)
CAOKHBIX BEHICCTB, B TOM YHCJAC WX BOJHBIX PAacTBOPOB (BOJA, aMMHAaK,
XJIOPOBOAOPOA, CEPOBOIOPOM, OKCHUIAB U TruApokcHasl MmeTamwioB I[-1IA rpymom,
9.2 amromunus, meau (I1), uunka, sxenesa (I u II1), okcuner yraepoaa (11 u IV), kpemuus
(IV), azora u docdopa (Il u V), ceprr (IV u VI), cepuucras, cepHas, azoTucrasi,
asotHast, pochopHast, yropHas, KPSMHUCBASL KUCIOTA U UX COJIH)
MMPOTHO3UPOBATh U XAPAKTCPHU30BATH CBOMCTBA BCLICCTB B 3AaBUCHMOCTH OT HX
93 COCTaBa M CTPOCHUS, NPUMCHCHHE BCIICCTB B 3AaBUCHMOCTH OT HX CBOWCTB,
BO3MOKHOCTh MPOTCKAHUS XUMHUUICCKUX MPEBPAIICHUHI B PA3IHYHBIX YCIOBUAIX
10 YMEHHE COCTABIATh MOJICKYJIIPHBIC M HOHHBIC YPABHCHUS PCAKIIUM, B TOM YHC]IC!
10.1 peakuuii HOHHOTO OOMEHA
10.2 OKHCIIUTENBHO-BOCCTAHOBUTE/BHBIX PEAKLUN
103 WUTIOCTPUPYIOIMAX ~ XUMHYCCKHE  CBOMCTBA  M3YYCHHBIX  KIaccoB  (TPyIim)
HCOPTaHUYCCKUX BEUICCTB
10.4 MOATBEPKIAIOIIMNX FEHETUUECKYIO B3aUMOCBSI3b MEXKAY HUMHU
11 YMeHHEe BRIYHCTIATE (POBOIUTD PACUETHI):
1.1 OTHOCHTCJIBHYI) MOJICKY/SIPHYIO M MOJSIPHYED MAacChl BCINECTB, MACCOBYIO JOJIFO
XUMHUYCCKOr0 3JICMCHTA B COCAHHCHHUH
11.2 MACCOBYIO JOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJHYECTBO BEIICCTBA U €T0 MACCY, 00BhEM ra3oB
11.4 [0 YPABHCHMSM XUMUYCCKUX PEAKIUA U HAXOAWUTH KOJIUYICCTBO BEIISCTBA, O0BEM U
MacCy PEarcHTOB UJIH MPOAYKTOB PCAKLIUU
12 Brnagenune (3HaHMe OCHOB):
2.1 OCHOBHBIMH ~ METOJAaMH  HAYYHOrO  TMO3HAHUS  (HAOMIOACHHE,  H3MEPCHUC,

OKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/Ie) IpU U3YUCHHUU BCLICCTB U XHUMHYCCKHUX HBHCHI/Iﬁ;




ymeHHe chopMyTupoBaTh NPoOIEMY H MPEIJIOKUTH MYy TH €€ PEIICHUS

12.2

Oc3omacHOM paboTel ¢ XHUMHUYCCKAMH BCIICCTBAMH, XHUMHYCCKOH MOCYAOH H
1a00paTopHEIM 000pPY IOBAHUEM

12.3

mpaBuIaMu  OS30MacHOr0  OOpaleHuss C  BEHICCTBAMHU, HCMOJb3YEMBIMU B
HOBCC,Z[HGBHOI\/'I JKU3HHU, HpaBUIaMU MOBCACHUA B LICTIAX c6epe>KeHI/m 340PpOBBI U
OKPYKAIOIICH TPUPOTHON CPEIBI; MOHUMAHHE Bpeaa (OTMACHOCTH) BO3JACHCTBHS HA
JKUBBIC OpraHnu3Msbl OHpC,Z[CHéHHbIX BCHICCTB, CHOCO6OB YMCHBIICHUA u
MPEJOTBPALIEHHS UX BPEIHOTO BO3AEHCTBUS

13

Hanuuwe NPAKTUYCCKUX HABBIKOB IUTAHUPOBAHUA MW OCYHICCTBIICHHA CJICAYIOLIUX
XUMHYICCKUX SKCIICPUMCHTOB!

13.1

W3VUCHHEC M ONHCAaHWE (U3HMYCCKUX CBOMCTB BCINCCTB, O3HAKOMIICHHE C
(UBHYCCKUMH M XUMUYCCKUMH SBJICHHSAMH; OIBITHI, WITIOCTPHPYIOLINE MPHU3HAKU
MMPOTEKAHMS XUMHUUIECKUX PEaKIMH

13.2

U3YUCHUE CIOCOOOB PA3ACICHUS CMECCH

13.3

MOJIYyYCHHUC KHUCIOPOAA U UBYUCHHUC CTO CBOI\/'ICTB; OOJIYUCHUC BOAOPOAAa U U3YUCHHUC
€ro CBOI\/'ICTB; OOJIYYCHUC YIJICKHUCIOrO rasa U HU3ydYCHUC CTo CBOI\/'ICTB; NOJIyYCHUC
dAMMHUAKA U U3YICHHUC CTO CBOMCTB

13.4

HPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM J0JEH pPAacTBOPEHHOTO
BEIIECTBA

13.5

MPUMCHCHHUE WHIUKATOPOB (JakMyca, METWIOpamka u (QeHOoATAICHHA) IS
OIPCACICHUS XapaKkTepa CPeAbl B pACTBOPAX KUCIOT M ICI0UCH

13.6

HCCICIOBAHAE M OMNHMCAHHE CBOMCTB HCOPTaHHYCCKUX BCHICCTB PA3IMYHBIX KIACCOB,
H3YYCHUC B3aUMOJCHCTBHA KHCIOT C MECTAIUIAMH, OKCHIAMH METAIIOB, PACTBOPHUMBIMHU
U HEPACTBOPUMBIMU OCHOBAHHSIMH, COMSIMHU; MOTYUYCHUE HEPACTBOPUMBIX OCHOBAHHU,
BBITCCHCHHE OJHOTO METalaa JAPYTHM H3  PacTBOpa CONHM, HCCICAOBAaHHE
aM(OTCPHBIX CBOMCTB F’HAPOKCHAOB ATFOMHUHHS H IIHHKA

13.7

PCUICHHUE  OKCIOCPUMCHTAIBHBIX  33mad 1m0  TeMaMm: «OCHOBHBIC  KJIACChI
HCOPTaHUYCCKUX COCAUHCHUI, « IMCKTPOIUTHICCKAS TUCCOLHAIsDy, «BaxHeimue
HEMCTAJUTBL M X COSTUHCHUSY, « BayKHCHIIINE METAIIIBI U UX COCIUHCHUS

13.8

XUMHYCCKHE SKCICPUMEHTHI, HUTIOCTPUPYIOIIUEC NPU3HAKH MPOTCKAHUS Peakuuil
HOHHOT'0 O0OMCHA; KAUCCTBCHHBIC PEAKIHH HA MPUCYTCTBYIOIINE B BOAHBIX PACTBOPax
HOHBL. XJIOPUA-, OPOMHI-, HOOUA-, cyabdar-, hocdaT-, kapOOHAT-, CHIHNKAT-AHUOHBI,
THIPOKCUI-HOHBI, KATHOHBl aMMOHHMS, MAarHus, KaublHs, ATIOMUHHA, kere3a (2+) u
skenesa (3+), meau (2+), uHKA

14

VY MmeHue:

14.1

OpCACTABIIATE PC3YJIbTATBI JSKCICPUMCHTA B (bopMe BBIBOJOB, J0Ka3aTCJIbCTB,
I‘pa(bI/IKOB n Ta6J'II/ILI U BBIABJIATH SMITUPUICCKUC 3aKOHOMCPHOCTHU

14.2

YCTAaHAB/IUBATL CBA3U MCXKAY PCAIbHO Ha6HIO,Z[a€MLIMI/I XUMHUYCCKUMMU ABICHUAMH U
MpoLeCCaMK, TPOUCXOAAIIMMHA B MAaKpPO- H MHKPOMHUPE, OOBSCHATH IMPHIHHEL
MHOTr000pa3Hs BEIICCTB




HEPEYEHD DJIEMEHTOB COAEPKAHUA, IPOBEPAEMbBIX HA OCHOBHOM

IF'OCYAAPCTBEHHOM DK3AMEHE 11O XUMWUN

ITpoBepsieMblIii 3JIeMEHT COAEPKRAHUSA

Kon
1 | IleproHauanbHBIC XUMHYCCKUC TOHITHS
1.1 | Yucreie Bemecrsa u cmecu. CriocoObl pa3ae/icHUs cMecei
12 ATOMBI ¥ MOJICKYJIBI. XUMUYCCKHUC meMeHTH. CHUMBOIB XuUMHUYCCKUX 3eMeHTOB. [lpocteie u
CITOJKHBIC BEIICCTRA.
1.3 | Xumuueckas popmyna. BaqeHTHOCTh aTOMOB XUMHUUSCKUX 31eMCHTOB. CTEIICHD OKUCIICHUS
14 3akOH TOCTOSAHCTBA coctaBa BewecTB. (OTHOCHTENbHAs aToMHas Macca. OTHOCUTETbHAS
" | MosnekymspHasg Macca. MaccoBas J0ns XUMUYECKOTO 3JIEMEHTA B COCMHCHHUH
15 Komuuectso BewmectBa. Monbs. MonspHas wmacca. MonsapHeiii 00béM  razoB. Bzammocsssb
KOJIMYCCTBA, MACCH H YHCIIA CTPYKTYPHBIX CAUHHMII BEIICCTBA
16 Ou3uieckne 1 XHMHYSCKUE SBICHUSA. XUMHUYCCKAs PCakius U €€ MPU3HAKU. 3aKOH COXPAHCHUS
" | Macchl BEIIECTB. XUMHUICCKHE YPABHEHHUS
> Ilepuoamuecknit 3axon u Ilepuoamueckas cucrema xummdeckux anemMeHToB .M. Mengeneesa.
CtpocHue aToMOB
Ilepnoanuecknit 3axoH. Ilepmonmdeckas cucrema xummueckux 3ieMeHtos M. Menneneesa.
2.1 | Ilepmogsl m rpynmel. PHU3HUECKUI CMBICT MOPAIKOBOTO HOMEpa, HOMEPOB IEPHOAA W TPYIIIBI
JIEMEHTA
29 Crpoenne artomoB. CocrtaB aroMHBIX siacp. Mzoromel. Dnextponbl. CTPOCHHE 3NEKTPOHHBIX
) oboouek aroMoB niepBrix 20 xumuueckux 3memeHToB llepuonnyeckoii cucremer JI. M. Menaeaeesa
3aKOHOMEPHOCTU B U3MCHCHHH CBOWCTB XMUMUYCCKUX 3JICMCHTOB MEPBBIX TPEX MEPHOIOB, KU,
3 | Kb (paauyca aToMOB, JICKTPOOTPULATCIBHOCTH, MCTANTHYCCKUX M HEMCTALTHICCKHX
’ CBOHCTB) M MX COCAUHCHHI B COOTBSTCTBHHU C MOIOKCHUEM 3IEMEHTOB B lleproanueckoit cucreme
U CTPOCHHEM HX ATOMOB
3 | CtpoeHue BemecTsa
31 Xumudeckast cBsizb. KoBameHtHas (HOISPHAS M HEMOJSPHAS) CBsI3b. ICKTPOOTPHIATCIBHOCTh
| xumuueckux 3nemeHToB. Monnas ces3e. Metammuueckas CBs3b
39 Tunel KPUCTALUTHICCKUX peméToxv (aTo1.\.4Ha;1, HOHHas, MCTaJ'IJ'II:I‘IGCKaH), 3aBUCHMOCTb CBOWCTB
BCIIECTBA OT THIA KPUCTANTHICCKON PEIIETKU M BHAA XUMHUUCCKOU CBSI3H
A Baxnelimme npeacTaBuTeId HEOPraHUICCKUX BelnecTs. Hemerannsl u ux coetuHeHUA. MeTaisl u
HX COCAMHCHHUS
Knaccudukarms 1 HOMEHKIATYpa HEOPraHUYCCKUX COCAWHEHHWN: OKCHIOB (COMeo0Opa3vioImue:
4] | OCHOBHBIE, ~KHCTOTHBIC, am(doTepHBIE) W HECOACOOpA3yIONING, OCHOBaHWM (IIETOUM W
" | HepacTBOPUMBIC OCHOBAHHS); KUCIOT (KHUCIOPOACOACPKAIIUEC U OSCKHUCIOPOIHBIE, OTHOOCHOBHEIE
¥ MHOT'OOCHOBHBIC); COJICH (CPSAHUX U KHCITBIX)
49 Ou3udyeckue W XUMHYECKHEC CBOMCTBA MPOCTBHIX BEINCCTB-HEMETANIOB. BOJAOPOAA, XJIOPa,
| kucaopoga, cepsl, azora, pocdopa, yraepoaa, KpeMHUs
43 Ou3uieckre U XHMHYCCKUE CBOHCTBA MPOCTHIX BEIICCTB-METAILIOB, JIUTHS, HATPHS, KM, MarHusI
) Y KaJTbIIHsI, ATFOMHHUS, K132, DJICKTPOXUMUUCCKUH Psi HAMPSKCHUH METAJIOB
44 Ou3uiueckue M XUMHYECKUE CBOWMCTBA BOJOPONHBIX COCOMHCHHI HEMETAIOB: XJIOPOBOAOPOXA,
CCPOBOAOPOIA, AMMHAKA
45 dusnuecKUe U XUMHUUYCCKHUE CBOMCTBA OKCcHAoB Hemertamwios: cepel (IV, VI), azora(ll, IV, V),
' dochopa(lll, V), yrrepoga(ll, IV), kpemuaus(IV). IoayueHre OKCHIOB HEMETALIOB
46 Xumudeckue cBovictBa OokcuaoB. MetamioB [A-IIA rpymm, wwmka, meau(ll) u sxemesa(ll, III).
| Ilonyuenne OKCHIOB METAIIOB
47 XUMHUYIECKHE CBOWCTBA OCHOBAHWHA # aM(POTCPHBIX THIPOKCHUAOB (HA TPUMEPE THAPOKCHIOB
| amoMuHug, kenesa, nuHka). [lonyueHue ocHoBaHuUH U aM(OTEPHBIX THAPOKCHAOB
OO0mue XUMHYCCKHE CBOWCTBA KHCJIOT: XJIOPOBOXOPOIHOH, CCPOBOAOPOIHON, CEPHUCTOH, CEPHOM,
48 | azorHoit,  QochopHoit, KpemHueBON,  yrompHOW.  OcoOblc  XHUMHYCCKHE  CBOWCTBA

KOHIICHTPUPOBAHHOU CEpHOH U a30THOM kucaoT. [loaydenne kucaor




4.9 | OCmue xumuueckue cBorcTBa cpeanux conei. [lonyueHue cosei
410 [Tony4yenue, coOupanue, pacHo3HaBaHHE BOJAOPOAA, KHCIOPOAA, aMMHAKa, YIVICKUCIOrO rasa B
' naboparopuu
411 [Mony4yeHne aMvuaka, CEpHOH U a30THOH KHCIOT B MPOMbIIIICHHOCTH. O01ie crnocoOsl NoTyueHHUs
METAIIIOB
4.12 | I'ereTndeckas CBA3b MEKAY KIaCCAMU HEOPTAHHUECKHUX COETMHEHUI
5 | Xvumuaeckue peaximn
Knaccudukaipss XUMHUCCKHUX PEAKLHH M0 Pa3idudYHBIM MPU3HAKAM. [0 YHCIY H COCTaBY
5.1 | yu4acTBYIOIIUX B PEAKIMU BEINSCTB, MO TEIIOBOMY (P (PEKTY, MO U3MCHCHHIO CTCIICHSH OKUCICHHUS
XUMHYCCKUX 3JICMCHTOB
59 TennoBoit  3hdeKT XUMHYCCKOH peakiuy, TEPMOXHMHUYCCKHEC VpPaBHEHHA. JK30- U
] SHIOTCPMIMCCKUC peakimi. TepMOXUMHUCCKUC VPABHCHUS
53 OKUCTUTEIPHOBOCCTAHOBUTEIbHBIE  peakimu. Oxuciaurean u  BocctaHoButenu. [Iporecchr
"~ | OKHCJICHHS H BOCCTAHOBJICHHS. DICKTPOHHBIA OaTaHC OKHCIHTEIbHOBOCCTAHOBHTEIBHOM PEAKIII
54 Teopust 3ICKTPOTUTHUCCKON auccormani. KaTHOHbI, aHHOHBI. DJICKTPOIUTHL U HEAJICKTPOJIUTHI.
’ CubHbIC U ¢1a0bie ek TpoauThl. CTEHCHD AUCCOIMALINN
55 PeaKum} HOHHOTO OOMCHa. YCIOBHS TPOTCKAHNA peakuuii HOHHOrO OOMEHA, NOJHBIC U
COKpAIEHHBIC HOHHBIC YPABHCHUS PCAKIIHI
6 | Xumus ¥ OKpyxaromas cpeaa
BemecTra u MaTepHaibl B HOBCCIHCBHOH JKU3HH YelIOoBeKa. bezonacHoe Hemoms30BaHue BEINECTB U
6.1 | xumuueckux peakumii B jgaboparopuu u ObiTy. IlepBas moMoip MpH XUMHYECKHUX OKOTAX H
OTPABJICHHSIX
XUMHYIECKOS 3aTrPSI3HCHUE OKPYIKAIOMICH Cpeapl (KUCIOTHBIC AOXKIH, 3arpsI3HCHUC TOYBBI, BO3AyXa
6o |1 BOJOEMOB), crmocodbl ero mpeaorspawncHus llpeaenpHas monmycTuMas KOHLCHTPALMS BELICCTB
| (IIOK). Ponp XuMHH B PCLICHHM 3KONOTHYCCKUX NpoOmeM. YCHICHHE NapHUKOBOro 3¢ddekra,
paspyLeHUE 030HOBOTO CIIOS
IMpumenenue cepsi, azora, dochopa, yriepoga, KPpeMHHS U UX COCAUHCHHUN B OBITY, MCIHUIIMHE,
6.3 | MPOMBIIICHHOCTH M CENBCKOM xo3siictee. [IpuMeHEeHME METANIOB M CIUIABOB (CTaib, YyTVH,
| mopamoMuHHH, OpoH3a) B OBITY M NPOMBIIIICHHOCTH HX coeamHeHud. [loHaTne o xopposun
METAJIOB, OCHOBHBIC CIIOCOOBI 3aLUTHI X OT KOPPO3UH
6.4 IlpupoaHbic HCTOYHHKH YrICBOAOPOIOB (Yrojb, MNPHUPOJHBIA Ta3, HE(PTH), MNPOIYKTH HX
) nepepaboTku (OCH3UH), UX PONb B OBITY U MPOMBIILICHHOCTH
[lepBoHauabHBIC OHATHSA 00 OPraHUYECKUX BCIICCTBAX KAK O COCAMHCHMSX YIiepona (METaH, 3TaH,
6.5 | oTWICH, AUCTHIICH, JTAHON, TJMLCPHH, YKCyCHas KHCI0Ta). [loHsTHe O OHOJIOTHYCCKH BAXKHBIX
BELICCTBAX: KUPAX, OCIKAX, YITICBOJAX — M MX POJH B )KU3HH YCIOBCKA
7 | Pacuérer
7.1 | mo popMynam XUMHUICCKUX COCTUHCHHUH
7.2 | maccel (MaccoBOM) TOIH PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | Mo XUMHYECKUM YPaBHEHHSIM




YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

» Xumust: 8- kyacc: 6a30BbIil ypoBeHb: yueOHHK; S-¢ u3nanue, nepepabdborannoe I'abpuensx
0.C., Ocrpoymos U.T'., Cnankos C.A. AkimionepHoe obmmectBo «M3narenbcTBo
«IIpocsewmenne»

» Xumusi: 9-1 knacc: 0a30BbIN YPOBEHB: YueOHUK; S-¢ n3nanue, nepepaboTaHHOe
Tlabpuensu O.C., Ocrpoymos W.T"., Cnagkos C.A. AxumonepHoe odmectBo «M31aTenbCTBO

«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

KonTponbeHbIe 11 camocTosTeNnbHbIe padoThl o xumuu: 8 kiace, H.C . I1aiosa,
U3JaTeNbCTBO "DJK3aMeH"

KoHnTponbHbIe 1 camocTosiTenpable padoTsl o xumuu: 9 kiace, H.C.I1aBnoga,
U3JaTeNbCTBO "DJK3aMeH"

COopHuKk 3ama4 1 ynpaxxHeHui mo xumuu: 8-9 kinaccel, M. A Psi60B, n3natenbcTBO

"Jx3amen"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Edcoo.ru
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