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NNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1o XMMHUU Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs COCTaBjeHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIEro
obpasoBanus, npencrabieHHbXx B @I'OC 00O, a Takke Ha OCHOBE (eaepalibHON pabodeil mporpaMMbl
BOCIIMTAHUS U C YUYETOM KOHLENLUHU IIpernojaBaHus yd4eOHOro npeamera «XuMus» B 00pa3oBaTeNbHbIX
opranuzanusx Poccuiickoit @enepanum.

[Tporpamma o XuMuH Aa€T MPEACTaBICHUE O LENAX, O0IIel cTpaTerui 00y4eHHsI, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJACTBAMH y4eOHOro IMpeaMeTa, yCTaHABIMBAET 00s3aTelbHOE MPeIMETHOEe
coJiepyKaHue, MpeaycMaTpUBaeT paclpelie]IeHUe ero Mo KijaccaMm M CTPYKTYpHUpOBaHUE 10 pasjeiaMm U
TEMaM [pOTrpaMMbl IO XWUMHH, ONPEAEISAET KOJIMYECTBEHHbIE M Kauye€CTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHAYEMYIO IMOCJIEI0BAaTEIIbHOCTh M3YyYEHUS] XUMUU C Y4ETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKU y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarouxcs,
orpezenseT BO3MOKHOCTH IpeaMeTa JJis peain3alud TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOIl MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a TakKe TpeOOBaHUU K
pe3ynbTrataM OOyueHHsT XMMHM Ha YpOBHE IieJIed W3Y4EeHUs IpeAMETa U OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEJILHON IeATEIHHOCTH 00yYaIOIerocs o0 OCBOCHUIO YUeOHOTO COAEePKAHMUS.

3HaHWE XUMHH CIY)KAT OCHOBOH UIsi (POPMHUPOBAaHUS MHPOBO33PEHHS OOY4aloMerocsi, €ro
NPEJICTAaBICHU O MaTepHalbHOM €JMHCTBE MHpPA, BAXHYIO POJIb HUrparoT (opMUpyeMble XUMHEH
IPECTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUH U 00 IBOJIOIMH BEIIECTB B MIPUPO/IE, O MYTAX PEIICHUS
[NI00aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTreTHUECKOM, MUILEBON U
9KOJIOTMYECKOM 0e3011acHOCTH, POOJIEM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealin3allud BO3MOXKHOCTEM JJIi CaMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpbI
JUYHOCTH, €€ o01ell U (yHKIMOHATBLHON TPAMOTHOCTH;

BHOCHT BKJIa/l B (POPMUPOBAHNE MBIIIJIEHUS] M TBOPUECKUX CIIOCOOHOCTEN 00Yy4aroIIMXCsl, HAaBBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JesTeTbHOCTH, 3KCIEPUMEHTAIBHBIX W MCCIEOBAaTENIbCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM KU3HH, TaK U B IPO(ECCUOHATIBLHON JeSITEIbHOCTH;

3HAKOMHUT CO CHEIM(PUKON HayyHOrO MBIIUICHHS, 3aKJIa/bIBAET OCHOBBI 1I€JOCTHOTO B3IJIAAa Ha
€MHCTBO MPHUPOJABI U YEJOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TalioM B ()OPMHUPOBAHMM €CTECTBEHHO-
HaY4YHOI rpaMOTHOCTH 00YyJaromuXcs;

croco0cTByeT (OPMUPOBAHMIO LIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHHSM, K
IpUpPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOrMUYECKOe 00pazoBaHHe 00yUYarOMIUXCsl.

JlanHble HampaBieHUs B OOYYCHUH XUMHHU 00ECTICUMBAIOTCSA CHEIU(UKON COJEPKaHHS ydeOHOTO
npeaMeTa, KOTOPBIA SBISETCS MeJarorniecky aJlalTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAyKW XUMHUU Ha
OTPENICIIEHHOM 3Talle €€ pa3BUTHA.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHUs OpPUEHTUPOBAH HA OCBOEHHE
0oOy4YaroIMMHUCS CHCTEMbl IE€PBOHAYAIBHBIX MOHATHM XHMHHM, OCHOB HEOPraHWYEeCKOW XHMHUHU H
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKOU XUMUHU.

CtpyKTypa coJepkaHusi MporpamMmbl 110 XUMHUHM cHOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a K
e€ nzydyeHnro. CozneprkaHnue CKIIabIBAETCA U3 CUCTEMBI MIOHATUN O XMMHUYECKOM DJIEMEHTE U BEILIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIIUITY
NOCJIEA0BATENBHOIO Pa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUYECKUX IIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 AMEKTPOIUTUIECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHNUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYUYEHHBIX U OCMBICIIEHHBIX
(baxTOB, pa3BUBAIOTCA MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOTHSS (QYHKIIUN OOBSICHEHHS
Y NPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TOITY4EHUS
M3Yy4aeMbIX BEIIECTB.



OcBoeHHe TmporpaMMbl MO XUMHH CIHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJbI, IEHHOCTHOIO OTHOLIEHHUS K
Hay4YHOMY 3HAHUIO U METOJIaM II03HaHUs B HayKe. M3yueHne XMMUU NPOUCXOIUT C IPUBJICYEHUEM 3HAHUI
U3 paHee U3YYEHHBIX YUeOHBIX mpeamMeToB: «OKpyxamuil Mupy, «buonorus. 5—7 xkinacce» u «Pusnka.
7 Kimace».

[Tpy n3yyeHnn XUMUHU IPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKON HayKH KaK 00J1acTh
COBPEMEHHOI'0 €CTECTBO3HAHMUSI, IPAKTUUYECKON JIEATEIbHOCTH YeJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHIL. 3a/1a4a y4eOHOTO IPEIMETa COCTOUT B ((OPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUI
— BaXHeWIuX (akToOB, MOHATHUN, 3aKOHOB U TEOPETHUUECKHX IOJOKEHHUM, MOCTYMHBIX O000OLICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKd, B MPUOOIIEHWH K HAYYHBIM METOJaM MO3HAHUS IPH
M3YYEHUHU BEIIECTB U XUMUYECKUX PEaKIuii, B GOPMUPOBAHUH U PAa3BUTHH [TO3HABATEIBHBIX YMEHHI U UX
IPUMEHEHUHU B y4eOHO-T103HAaBATEIbHON U yU€OHO-HUCCIIEI0BATENbCKON JESATEIbHOCTH, OCBOCHUH ITPaBUII
0e30MmacHOro O0paIleHHs C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Tpu 3yyeHnn XMMUHM HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs BaKHOE 3HAYEHUE MPHOOpENH
TaKHe 1eJIH, KaK:

— (opMHpOBaHHE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHUIO PEIIEHUH, CHOCOOHOM amanTHpPOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTh O0yUEHHs Ha CHCTEMaTH4eCKOe MPUOOIIeHIE 00YyUaOLIUXCSI K CAMOCTOSATEIbHON
MIO3HABATEIBHOM JEATEIBHOCTH, HAYYHBIM METOJaM MO3HAaHUA, (POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obOecIieueHre yCIOBHA, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YUYAIOIITIMICS OTIBbITa PA3HOOOpa3HOMH
NesITeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), UMEIOIINX
YHHUBEpPCAIbHOE 3HAYEHHE JIsl pa3JIMUYHbBIX BUJIOB JI€ATEIbHOCTH;

— (hopmupoBanue o6mel QyHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHIATH M OLIEHUBATH SBJIEHUS OKPY)KAIOIIEr0 MUPA, UCIOJIb3Ys 3HAHUSI U OIIBIT, ITOJIyYE€HHBIE
OpU U3YYEHUU XHMMH, IPUMEHSATh UX NPH PEUIeHUH MpoOJieM B MOBCEIHEBHOW JKU3HU U TPYAOBOM
NeSITENIbHOCTH;

— ¢opmHupoBaHHE Yy O0OYYalOUIMXCS TYMAHHUCTHUECKUX OTHOIIEHUH, MOHMMaHHUs ILIEHHOCTH
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKHM AKOJIOTHYECKH I[E€JIECO00Pa3HOTO MOBEECHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOUIEH PUPOIHON CPEIBL;

— pa3BUTHE MOTHBALUUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha
OCHOBE YCBOEHHUS OOIIEYETOBEYECKMX LEHHOCTEHW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpoduis U
HAINpPaBJIEHHOCTH JaJIbHEHIIET0 00YYEeHHUS.

OOmiee YUCIO YAcoOB, OTBENEHHBIX JUISI M3YYEHUS XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heflelnto), B 9 kiacce — 68 yacoB (2
yaca B HEJIEJII0).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSATHUSA

[Ipeamer xumuu. Posib XMMUM B JKM3HU 4YellOBeKa. XUMHUsA B CHUCTEME Hayk. Tema W BemiecTsa.
®dusnueckue CBOMCTBA BelIECTB. ArperaTHoe cocTosiHUE BemiecTB. [loHsTHE O MeTojax MO3HaHUs B
xumun. Yuctele BemecTBa 1 cMecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI MU MOJIEKYJIbl. XUMUYECKUE 31€MEHThl. CHMBOJBI XUMUYECKUX 3JIeMEHTOB. IIpocThie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTENbHAss aroMHas Macca. OTHOcUTENbHAs MOJEKYJsipHas Macca. MaccoBas a0
XUMHUYECKOI'0 2JIEMEHTA B COCUHEHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBs3p KOJIMYeCTBa, MacChl M 4ucia
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo popMynam XUMHUYECKUX COCTUHEHUH.

®u3nuecKkue U XMMUYECKUE SIBJICHUS. XMMUUYECKasl peakluus U €€ MpU3HAKU. 3aKOH COXPAHEHHS
Macchl BelIeCTB. XHUMHUecKHe ypaBHeHus. Kiaccupukanuss XUMHUECKUX peakuui (COoelIuHEHus,
Pa3oKEeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOH MOCyA0H, mpaBuiaMu paboThl B TaOOpaTOpUH U IpuéMaMu 0OpaIieHus
c 7nabopaTOopHBIM 00OpyIOBaHHMEM, HW3Y4YEHHWE W OINHUCAaHHE (PHU3MUECKUX CBOWCTB 0Opas3IoB
HEOPraHMYECKUX BEIIeCTB, HAOMI0AeHHE (PU3NYeCcKuX (TIJIaBICHHE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa
B CTYyNKE, KUIEHUE M KOHJIEHCAIMs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHHUE MEIHOMU
IPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOM) SBICHWH, HAONIO/IEHHME W OINHUCAHWE IPU3HAKOB
IPOTEKaHUsI XUMUYECKUX PEaKIMi (pa3iokeHue caxapa, B3auMOJICHCTBIE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapust, paznoxenue runpokcuaa meau (ll) mpu HarpeBanuu, B3auMoIEHCTBHE Kelle3a ¢ pacTBOPOM COJIH
meau (1), uzydyenue cnocoboB pazzeneHus cMeceii: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BbIIAPUBAHUE,
TUCTWIALMS, XpoMaTorpadusi, MpOBEJIEHUE OUYUCTKH IOBAPEHHOHM COJM, HAOMIOAECHHWE U ONHUCAHUE
pe3yJIbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHUE Mojenen
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmeck razos. CoctaB Bozayxa. Kucinopon — anemeHT u npocroe BeniectBo. Haxoxaenue
KHCJIOpOJia B MPUPOJE, PU3NUYECKUE U XUMUUYECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenne
kucinopoaa. CrocoObl MOMy4eHHUS KUCIOpoaa B JabopaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopoT
Kucaoposia B mpupojie. O30H — ajuioTpornHas MoaupuKalus KUCIopo/a.

TennoBoil a3 dexT XMMUYECKOi peakliuu, TEPMOXUMHUECKUE YPaBHEHHUS, K30~ U SHAOTEPMHUUECKUE
peakuuu. TOMIMBO: yroib U METaH. 3arpsi3HeHHE BO3AyXa, yCUIEHHE MapHUKOBOTO 3P deKTa, pazpyLieHre
030HOBOTO CJIOSI.

Bopopon — snemeHT u mpoctoe BemiecTBo. HaxokieHue Bojopoja B mpupone, pusmdeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI omydeHus. Kucnoter u conu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®duznueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE M HEHACHIIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BENIECTB B BOJIe. MaccoBast 10J1sl BEMIECTBA B PaCTBOpE. XMMHUUYECKHE CBOMCTBA
Boabl. OcHOBaHusA. Ponb pacTBOpOB B IpHUpOJE U B JKU3HU 4esloBeka. KpyroBopoT BOIBI B NPUPOE.
3arpsi3HEeHUE NIPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccugpukanuss  Heopranmdyeckux — coeamHeHuil.  Oxcuabl.  Knaccudukanms — OKCHIIOB:
coyieoOpasyroriue (OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHBIC) U HecolieoOpasyromue. HoMeHknaTypa okcuios.
Pu3nyecKrue 1 XMMAYECKUE CBOMCTBA OKCUAOB. I1onyuenne okcuioB.

OcHoBanus. Knaccudukamnuss ocHOBaHUHN: MENOYM W HEpaCTBOpUMBIC OCHOBaHHWsA. HoMeHkaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonydeHne ocHOBaHMiA.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucioT. @u3ndeckue U XMMHUYECKHUE CBOMCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.



Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUE CBOMCTBA colieil. [lomyuenue comnen.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COECAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/ICICHUE COJEpKaHUS KHUCIOpOJa B BO3JAyXe, IOJIY4YEHHE, COOHpaHHe,
pacro3HaBaHHE U U3yYeHHE CBONCTB KUCIOPOa, HAOMI0IeHUE B3aUMOICHCTBUS BEIIECTB C KHCIOPOAOM U
YCJIOBUSI BO3HUKHOBEHUS M IPEKpallleHUsl TOpeHus (1oxapa), 03HaKOMJIEHHE ¢ o0pa3lamMu OKCHUIOB U
OIMCaHKe UX CBOMCTB, OJTy4yeHHE, cCOOMpaHue, paclio3HaBaHUEe U U3YYEHHE CBOMCTB BOAOPOaa (TOPEHHE),
B3auMojieiictBue Boaopona ¢ oxcugom wmeau (II) (BO3MOXHO HCHOIB30BaHUE BHUACOMATEPUATIOB),
HaOo/IeHue 00pa3lloB BEHIECTB KOJIMYECTBOM 1 MOJb, HCCIeIOBaHHE OCOOEHHOCTEH pPacTBOPEHUSA
BEILECTB C PA3JIMYHON PAaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM H0JIeh
pPacTBOPEHHOIO BEIECTBA, B3aMMOJEWUCTBHE BOABI C MeTalUIaMH (HATpUEM M KaibliieM) (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB), HMCCIIEJOBaHHE OOpa3llOB HEOPraHMYECKHUX BEIIECTB pa3IMYHbIX
KJIACCOB, HAOIOJIEHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOpAX KHUCIOT U HIeNouYed, M3ydeHHE
B3auMojieiicTBusi okcuaa menu (ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCIOT C METaUIaMH, pPEaKIui
HEWUTpalu3aluu, MOJYYeHHE HEPaCTBOPHMBIX OCHOBAHMM, BBITECHEHHWE OJIHOIO MeETaula APYruM U3
pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 33/4a4 1o TeMe «BaxHelime Kiiacchl HEOpraHM4eCKHX
COEIMHEHUI.

Hepuoauveckuii 3axkon u Ilepmoamyeckass cucrema xumudeckux iementos JI. MH.
MenpaeneeBa. CrtpoeHne aroMoB. XHMHYeCKasi CBfi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TMOMBITKH KiIaccU(PUKAIMK XUMHYECKHX dJeMeHTOB. [loHsTHe o Trpymmax CXoTHBIX
AJIEMEHTOB (ILIE€JI0YHBIE U I1ETI0YHO3EMENIbHBIE METAJLJIbL, FAJIOT'€Hbl, UHEPTHBIE I'a3bl). DJIEMEHTbI, KOTOphIE
00pa3yloT aM(poTepHbIE OKCUBI M THAPOKCUIBI.

Ilepnonnueckuit 3akoH. llepnoanmyeckas cucrema xumuyeckux aiemeHtoB [I. M. MeHnneneesa.
Kopotkonepuonnas u anmuHHonepuoHas popmsl [leproanyeckoil cucTeMbl XUMUYECKUX 3J1eMEHTOB /.
N. Menneneesa. Ilepnoasl u rpymnmbsl. @U3HYECKUN CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U
TPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sjaep. M3otombl. DnexTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osyouek aromoB nepBbiXx 20 xumudeckux aiemeHToB Ilepuonmueckoil cucremsr J[. M. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa IO €ro mnojoxkeHutro B Ilepmommueckon cucreme [[. U.
Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHMUYECKHUX DJEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB 110 IPyIIaM U IEPUOIAM.

3unauenue [lepuoanueckoro 3axona u Ilepuoanyeckoil cHUCTEMbl XMMHUYECKHUX AJIEMEHTOB IJIf
pa3BUTHA HayKu U npakTuku. /. . MenneneeB — yd€HbIN U TpaXkAaHUH.

Xumudeckasi cBsi3b. KoBasieHTHasi (MOJsipHAs W HEMOJSIPHAS)) CBS3b. DJIEKTPOOTPHUIIATEIIBHOCTH
XUMHUYECKHX 3JIeMEHTOB. VloHHasI CBSI3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. l[Iporecchl OKUCICHUS H
BOCCTaHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpaslloB BELIECTB METANIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THUJPOKCHAA IIMHKA C
pacTBOpaMu KHUCJIOT M IIEJNO0Yei, MPOBEJEHHE OIBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHBHO-
BOCCTaHOBUTEINIbHBIX peakifii (ropeHue, peakliuu pa3ioKeHus, COeIMHEHNS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M NPU M3YYEHHHM XMMHMM B 8 KJIacCe OCYLIECTBIISIETCS uepe3
HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaIN3, CHHTE3,
KJaccu(uKanus, MepuoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, M3MEPEHHE, MOJEb,
SBIICHHE.



®du3nka: Marepus, aToM, 3JEKTPOH, POTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMbI, PaJUOAKTUBHOCTD,
MOJIeKYJIa, AJIEKTPHUUECKUI 3aps], BEUIECTBO, TEJNO, OOBEM, arperatHoe COCTOSHUE BEIIECTBA, ras,
buznyecKkue BeIUMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IIaHEeThl, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAaeMBbIe,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuust

[lepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snnemeHtoB J[. M. Menneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB XMUMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KallUsl, KalblUUsi MU HX COCAMHEHUH B COOTBETCTBUHM C TIOJOKEHHUEM HIIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOCHUEM X ATOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMHUECKOW CBA3U. THUIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BeEIIeCTB. XMMHUYECKHE CBOICTBAa BEIIECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COEAMHEHUN, FTEHETUYECKasi CBsI3b HEOPraHUYECKUX
BEILECTB.

Knaccupukamuss XUMAYECKHX pEaKIUid 10 pPa3JIMYHBIM TpU3HAKaM (10 YHUCIy M COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(pdeKTy, MO HM3MEHEHHMIO CTETNEeHEW OKUCICHHS
XUMHUYECKHUX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYACTHUIO KaTaju3aropa). DK30- U DHAOTEPMUYECKUE
peaklMy, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopoctTu XuMHU4Yeckoil peakuuu. [loHsaTue 06 06paTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. IloHATHE O rOMOreHHBIX M TreTeporeHHbIX peakuusx. [lonstue o karamusze. [lonsTHe o
XUMHUYECKOM paBHOBecHH. (DaKTOpbI, BIUSIOLIME HA CKOPOCTh XMMHYECKOH PEaKIUU U IOJIOKEHHE
XUMHYECKOTO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  AJIEKTPOHHBIH  OalaHC  OKHMCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlIEHNE ypPAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIIOJIb30BaHUEM METO/a JIEKTPOHHOTro OaaHca.

Teopus 2JIEKTPOINTUYECKONW TUCCOLMALUU. DJIEKTPOIMUTH U HEXJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOIMAIMK BEIIECTB C Pa3IU4YHBIMU BUJAMH XUMHUYECKOH cBsi3u. CTeneHb JUCCOLUAIUH.
CusbHble U cllabble 3JEKTPOIUTHI.

Peakuuu wnoHHOro oOMeHa. VYclIoBHS NPOTEKAaHUS peaKkUMid HOHHOrO OOMEHa, IOJIHbIE H
COKpalEHHBbIE HOHHBIE YypaBHEHHMS peakuuil. CBoOWMCTBa KHCIOT, OCHOBAHMHW WU COJIEH B CBETE
MIPEACTABICHU 00 SJEKTPONUTUYECKON nuccormalui. KadecTBeHHbIe peaknuu Ha WOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAIUIMUECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB — METAIJIOB U
HeMeTaJuioB (rpadura M anmasa), CIOKHBIX BELIECTB (XJIOpUAa HATPHs), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XUMHMYECKOW  peakuud OT BO3ACHUCTBUS  Pa3lIMYHbIX  (PAKTOPOB,  HCCIIEIOBAaHUE
3JIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOUAIIUHU KUCIIOT, I1eJ04el U conel (BO3MOKHO
HCIIOJIb30BaHUE BHJIEO MATEPUAJIOB), NPOBENEHUE OIBITOB, WUIOCTPUPYIOIIUX NPHU3HAKU NPOTEKAHMS
peaknuii MOHHOTO oOOMeHa (oOpa3oBaHWE OCajKa, BBIICICHHWE Tra3a, OoOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIMX  NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUMM (TOpEeHue, peakiuu
pa3ioKeHusl, COENMHEHHs), PACIO3HABAHWE HEOPraHWYECKUX BEUIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE KCIIEPUMEHTAJIbHBIX 33/1a4.

Hemerasibl M X COeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTENEHH
okucnenus. CTpoeHne u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMHYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOJEICTBHE ¢ METaUIaMM, HEMETaIaMM, IienodaMu). Xiaopoogopon. CoisHas
KHCJIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHUE, NMpuMeHeHue. JlelicTBue XJjiopa M XJIOpPOBOJAOpPOJa Ha
OpraHM3M 4YejioBeka. BakHelne XI0pHuabl U UX HaXOKIEHHUE B IPUPOJIE.



OO6mas xapakTepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
crerieHu okucieHus. CtpoeHne U (U3MYECKHE CBOMCTBA IMPOCTHIX BEHIECTB — KHCIOPOJa M CEpHI.
AmoTponHbie MoIU(UKAIIMK KUCIIOPOIa U cepbl. XUMUYECKHe cBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
¢u3nueckrne U XuMHUeCKue cBoiicTBa. OKCHIIBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas
KHUCTIOTa, (U3MYECKMe W XHMMHUYECKHME CBOWCTBa (00IIME Kak MpeICcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKAE PEAKLUH, JIEKAIIMEe B OCHOBE MPOMBIIUICHHOTO crnoco0a MOoIydeHust
cepHoil kucnothl. [Ipumenenue cepHoil kuciaotel. Colu CEpHOM KHUCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxxaenue cepbl U €€ coelMHEHUI B IpUpoe. XUMHUUECKOE 3arpsi3HEHHE OKPY)KatoIeH
Cpelbl COCAMHEHUSAMU cepbl (KUCIOTHBIE IIOKIU, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapaktepuctuka 3meMeHToB VA-Tpymnmnbl. OcoOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIEHHs. A30T, paclpoCTpaHEHHE B NpUPOAC, (PHU3MUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoje. AMMHUAaK, ero (pu3ndeckue W XHUMUYECKUE CBOMCTBA, MOJyUYCHUE U
npumMeHerne. Comu aMMOHMS, WX (HU3MUECKHME M XUMHUYECKHE CBOMCTBA, MpuMeHeHHne. KadecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THasi KUCIIOTa, €€ moilyueHue, (PU3NYecKue M XMMUYECKUE CBOWCTBA
(oOme Kak MpeacTaBHTENs Kiacca KUCIOT W cnenuduueckue). Mcmonb3oBaHHEe HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yI0OpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIeH cpebl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, NOuYBbl U BopoémoB). docdop,
amnorponuble Mogudukanuu docdopa, pusndeckre u xummuueckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kuciora, GpuMUECKHe U XMMHYECKHAE CBOWCTBA, moiiydeHue. Mcmonb3oBanue ¢ocdaror B
KayeCcTBE MUHEPAIbHBIX y100pEHUI.

OO6mas xapakrepuctrka 37meMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
CTETIEHU OKHUCIEHHs. YTIIEpOA, aJUIOTPONHbIe MOAM(UKALINY, PaCIPOCTpaHEeHHEe B Ipupoae, pusnyeckue
U Xumuueckue cpoictBa. Axacopouusa. Kpyrosopor yrinepona B mnpupone. Okcuisl yriaepoga, HX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, JIEHCTBHE Ha JKMBBIE OPraHU3MBbI, MOJIYYEHHUE U TPUMEHEHHE.
Dkojoruyeckue npobiieMsl, cBsi3aHHbIE ¢ okcujoM yriepona (1V), runoresa riiodasbHOr0 MOTEIUICHUS
KJIMMaTa, HapHUKOBBIN 3P PeKT. YroapHast KUCIOTa U €€ COMH, UX (PU3NYECKHE U XUMHUECKUE CBOWCTBA,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-vOHBI. Vcmonb3oBaHue kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEJILCKOM XO3sIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIECTBAX KaK O COEIUMHEHUSX yriepojaa (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TINIMIEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKHU YTIIIEBOOPOIOB
(yronb, mnpupoAHbI Tra3, HE(PTH), NPOAYKTHI HMX IepepaboTku (OEH3UH), HUX poib B OBITY U
OPOMBIIIIIEHHOCTH. [IoHATHE 0 OHMOIOTHYECKH BaXKHBIX BEIECTBAX: XHpaX, Oelkax, YriaeBoJax — M MX
poJIu B )KM3HU ueoBeka. MaTepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUM.

KpemHuuii, ero ¢usnyeckne u XMMHUYECKHE CBOMICTBa, moiyyeHue U mnpumenenue. CoenuHeHHUs
KpeMHus B ipupojie. Obmue npeacrapiaeHus 06 okcue kpeMuus (1V) u kpemuueBoii kucnore. CHIIMKATHI,
UX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeWIe CTpoUTelIbHbIE MaTepUalbl: KepaMuKa,
CTEKJIO, IIeMeHT, OeToH, xene300eToH. [IpobOrmeMbl 0€30MacHOTO WCHOJBb30BAHUS CTPOUTEIBHBIX
MaTepHaJoB B TOBCEHEBHOM KU3HU.

Xumuueckuii IKchepumenm:

u3yuyeHrue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSIHON KHCIOTBHI, MpPOBEIEHHE
Ka4eCTBEHHBIX pEaKIHUid Ha XJOPUA-UOHBI W HAONIOJEHHE TPHU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpakaromue (uU3NYeCKue W XHMHUYECKHE CBOWCTBA TaJIOTEHOB M HUX COEIUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), O3HAKOMJICHHE C oOpaslaMu XJOPUAOB  (TaJIOTCHHJIOB),
O3HAaKOMJICHHE C 00pa3lamMH cepbl U €€ COeIUHEHUSAMHU (BO3MOXKHO HCIIOJb30BAaHHE BHUEOMATEPHAJIOB),
HaOJI0/IeHue Tpoliecca OOYINIMBAaHUS caxapa IMOoJA JeHCTBHEM KOHIEHTPUPOBAHHON CEpPHON KHUCIOTHI,
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHUE KaYeCTBEHHON peakluu Ha
cynb(daT-uoH 1 HabJI0IeHe TpU3HaKa e€ MPoTeKaHusl, O3HAaKOMJIEHUE ¢ PU3NUECKIUMU CBOMCTBAMH a30Ta,
docthopa M ux coequHEHUH (BO3ZMOXKHO MCIIONB30BaHHME BHCOMATEPHATIOB), O00pa3llaMd a30THBIX H
dbochopHbIX yI0OpeHU, TOJydeHHE, COOMpaHHWe, pacro3HAaBaHWE W HW3y4YEHHUE CBOMCTB aMMMaKa,
NPOBEICHUE KAadeCTBEHHBIX PEAaKIMHi Ha MOH aMMOHHUS U (ochaT-MOH W H3YYEHHE MPHU3HAKOB HX



MPOTEKAHUs, B3aUMOJCUCTBHE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTBI C Meapl0  (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), M3YUYE€HUE MOJETCH KPUCTAJUIMYECKHX DPEHIETOK aiMmasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE € MPOLIECCOM aCOPOLIUU pACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IMpPOTHBOra3a, MoyueHue, coOupaHue, paclio3HaBaHUE M MU3yYCHHE CBOMCTB YIJIEKHCIIOTO
ra3a, IpoOBEJCHHE KAUeCTBEHHBIX pEaklMid Ha KapOOHAT U CUJIMKAT-MOHBI M H3yY€HUE MPHU3HAKOB UX
IIPOTEKaHUs,  O3HAKOMJIIEHHE €  MPOAYKIMEW  CWIMKAaTHOM  IPOMBIIIIEHHOCTH,  pEILICHue
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelnme HeMeTallbl U X COCAMHEHUS».

MeTa/ibl M UX COeTUHEHUS

OO0mas xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HX TOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHust atomoB. CTpoeHue
METaJIoOB. MeTaiinyecKkast CBA3b U METaUNIMUECKask KpUCTALINYECKas peIETKA. DIEKTPOXUMUYECKUH psJT
HanpspKeHUH MetamuioB. Ou3nyeckre U XUMHUYECKUE CBOMCTBA MeTawioB. OOIMe CrOCOOBI MOTydeHHS
MeTaisioB. [loHsTHE O KOPPO3UHU METATIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb,
YYyT'yH, TEOPATIOMUHUN, OpPOH3a) U MX IPUMECHECHUE B OBITY U IPOMBIIUICHHOCTH.

[[{enounble MeTayibl: moJjiokeHue B llepuogmyeckoil cucreMe Xumuueckux sneMeHtoB J[. U
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHue B npupoje. dusnueckue u XMMHUUECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCHJIbI U THAPOKCH/IBI HaTpHs U Kanusi. [[puMeHeHue IeI0YHbIX METaIJIOB U
UX COCIUHEHHI.

[[{enouHO3eMeNnbHBIE METANIBl MAarHUW W Kanblui: nojoxkeHue B llepuoamueckoit cucreme
XUMH4YecKuX 3jieMeHToB [l. 1. MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOKJIeHUE B Ipupoe. usznueckue
Y XMMHYECKHE CBOWCTBA MarHUs U Kanblius. Baxknelime coequHeHus Kanbius (OKCUI, TUIPOKCU]I, COIIH ).
KécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: onoxenue B Ilepuonnueckoi cucreMe xumudeckux annemeHToB . . Menneneesa,
CTpOEHHE aTOMa, HaX0XAeHKE B ipupojie. Pu3zndeckre 1 XMMUUYECKHEe CBOMCTBA alltOMUHUS. AMGOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCH]IA ATFOMUHHSL.

Kene3o: nonoxenue B Ilepuonnueckoit cucreme xumuueckux snemeHToB J[. WM. Menneneesa,
CTPOECHHME aTOMa, HaxokJIeHue B mnpupoae. dusznueckue U XUMHUECKHE CBOMCTBa kene3a. OKCUbL,
ruapokcuabl ¥ conu xenesa (1) u sxenesza (111), ux cocras, cBoicTBa U MoTy4YeHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3laMu METauIoB M CIUIaBOB, MX (M3MYECKUMHU CBOWCTBAMH, HU3y4CHHE
pe3ysibTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIOJb30BAHUE BHUIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJA KaJblIUsg M HATPUS C BOAOM (BO3MOJKHO HCIOJb30BAaHUE BUIECOMATEPHUAIIOB),
UCCIICIOBAaHME CBOWCTB JKECTKOW BOJBI, Ipolecca TOPEHHUs JKele3a B KHUCIOpoJe (BO3MOXKHO
WCITOJIb30BAaHNE BHICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUsI KAaYeCTBEHHBIX PEaKIIMid HA MOHBI: MarHus,
KaJbIusl, alIOMUHUS, IUHKA, kene3a (1) u xxenesa (111), menu (1), HaGnroaeHre U onuMcanue MPOIECCOB
OKpaIIMBaHUs INIAMEHU HOHAMH HATPHsI, KAJTUs U KaJIbIUs (BO3MOKHO HCITOJIb30BaHNUE BUIEOMATEPHATIOB),
uccieqoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHAA QITIOMHHHS M THIPOKCHAA IIMHKA, pEIICHUe
JKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHelnme MeTauibl U X COEAMHEHUS».

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaisl B IOBCETHEBHOM KU3HU YellOBEKA. be3onacHoe NCoab30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas MOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPY>KaIoLIel cpeibl (MpeaenabHas 10nycTuMasi KOHIIEHTpAIUs BEIEeCTB,
nanee — [1/1K). Pons XxuMuu B perieHuu 3KOJOTHIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHre 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAITBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYEHUU XMUMHUHM B 9 Kjlacce OCYIIECTBISETCS 4epe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO61re ecTeCTBEHHO-HAYYHbIE TOHSTHSI: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIU3, CHHTE3,
KJIacCU(UKaIs, TePUOAUIHOCTh, HAOIIOJCHHUE, JKCIIEPUMEHT, MOJCIUPOBAHUE, M3MEPEHUE, MOJICIb,
SBJICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMBI, PAAMOAKTUBHOCTD,
MOJICKYJa, OJJIGKTPUYECKUN 3apsii, MNPOBOJHUKH, MOJYINPOBOIHUKU, AUDICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBA, Tra3, pPacTBOP, PacTBOPUMOCTH,
KpUCTAJJIMYECKass peII€TKa, CIUIaBbl, (U3MYECKHWE BEIMYMHBI, EIUHHIIBI H3MEPEHUs, KOCMHUYECKOe
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHILE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, 5SKocUCTeMa, MHUHEpalbHbIE YyIOOpEeHHS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTAThl OCBOCHUS IIPOrPaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHUs OCTUTAIOTCA B
xoJie OOy4eHHs XHMHUHM B €IUHCTBE Y4eOHOW M BOCHHUTATEIBHON AEATEIBHOCTH B COOTBETCTBUH C
TPaZULIUOHHBIMU POCCUMCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMH,
NPUHATHIMU B OOILECTBE MPaBHJIAMH U HOPMAaMH MOBEJICHHS U CIOCOOCTBYIOT IPOIIECCaM CaMONO3HAHUS,
CaMOPa3BUTHA U COLIMATM3ALMH 00yUYarOIIUXCSL.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOI
IO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM 4HCIIE B
YacTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HACJIe/INI0, IOHUMaHMs 3HaYeHUs1 XMMHUYECKON HAyKH B J)KU3HU COBPEMEHHOI'0 OOILIECTBA, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOH HH(OpPMALMEH O TEpeIoBBIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOH U
OTEYECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSAX 00 YCTpOWCTBE MHUpa U OOIIECTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHNS O COLIMAJIBHBIX HOPMAax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MMOJIE3HON, y4eOHOUCCIIEIOBATEIHLCKON, TBOPUECKON
U Jpyrux BHJAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOH JAEATENbHOCTH IIpH
BBIMIOJIHEHUM Y4€OHBIX, ITO3HABATEIbHBIX 33/1a4, BBITOJIHEHUU XHMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHUMAHHIO M B3aMMOIOMOLIM B Ipoliecce 3TOH ydyeOHOM
JeSITEIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHHWE W IOCTYIKM CBOMX TOBAapUUIEH C MO3UIMH
HPABCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIIEACTBHUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE TIPEACTABIEHUS O BEIIECTBE M XUMHYECKONW PEaKLHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOLINE OCHOBY JJIsl IOHUMAHUS CYIIHOCTH HAy4YHOUH
KapTUHBl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUSI MPUPOJBI, B3aHMMOCBSI3SX
YyeJioBeKa ¢ MPUPOIHON cpeioi, O poiv XMMHUH B TO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAllPaBJIEHHbIE HA MOJy4YEeHHE HOBBIX 3HAaHUH MO XUMHH, HEOOXOAUMBIE
JUIsl OObsICHEHMsI HaOJIOAaeMbIX MPOIECCOB U SBJICHUM, IO3HABaTENbHOM, HMH()OPMALIMOHHOW H
YUTATENBCKOM KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOATENbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIMHBIMHU TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHI0O M TIO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
caM00Opa30BaHMIO, TPOCKTHOM M MCCIIENOBATEILCKON JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOODY
HalpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUpPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE ILIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOLIEHMS K CBOEMY 3/10POBBIO, YCTAaHOBKM Ha
3/10pOBbI 00pa3 >KM3HHM, OCO3HAHWE IMOCJIEICTBUN M HENPUITHE BPEIHBIX MNPUBBIYEK (yNOTpeOIeHUs
QJIKOT0JIs, HAPKOTHUKOB, KYpEHUs ), HEOOXOUMOCTH COOJIIO/ICHHS TIPAaBUII O€30MaCHOCTH MPU 00paIlieHHH C
XUMHUYECKHMHU BEIIECTBAMU B ObITY U pealbHON KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3Y4EHUIO NMPO(eccuil U TpyAa pa3iIndyHOro poja, yBaXKEHHUE K TPYLy U
pe3ysbTaTaM TPYIOBOMl NEATENbHOCTH, B TOM UYHMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHWUU IO
XMMHH, OCO3HAHHBI BbIOOp MHIMBHyalbHOH TPAaEeKTOPUU MPOAOIDKEHHS OOpa3oBaHHUs C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEMH, YCTIEITHOM
npoQeCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBAThHCS B
npodeccnoHaIbHOM cpere;

6) IK0IOrHYeCKOr0 BOCTIUTAHMSA:



9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOUICHHE K MMPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJjie, OCHOBE €&
CYIIECTBOBaHMS, IMMOHMMaHHE IIEHHOCTH 3JI0POBOTO M Oe3omacHoro oOpas3a >KHW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U TICUXHMYECKOMY 370pPOBbIO, OCO3HAHUE LEHHOCTU
coONrofcHMsI TIPaBWJI OE30MaCHOTO TMOBEACHHS TpH PabOTe C BEIIECTBAMHU, a TAKXKE B CHUTYaIHAX,
YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWs, TOJydaeMble TpPU W3YYCHUHM XWMHH, Ui PEIICHUs 3a1ad,
CBSI3aHHBIX C OKpPY)KAIoIIeW NMPUPOIHOW CPElOH, JJIsS MOBBIINIEHUS YPOBHS 3KOJOTHYECKOW KYIBTYpPHI,
0CO3HAHMS TTI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM 1 IMyTeH UX pelIeHus MOCPEICTBOM METO/I0B
XUMHH, OKOJOTMYECKOIO0  MBIIUICHUS, YMEHHsS pPYKOBOJCTBOBAaTbCS KM B  IIO3HABAaTENbHO,
KOMMYHUKAaTUBHON M COLIMAIIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMerampeaMETHBIX pPE3yIbTaTOB  BBIACISIOT 3HAYUMBIC JUIS  (DOPMHPOBAHHS
MHUPOBO33pEHUs 00IIeHAYYHbIC MOHATHS (3aKOH, TeOpHUs, MPUHIIMII, TUI0Te3a, (HaKT, cucTemMa, MpoIliece,
OKCIIEPUMEHT H JPYroe.), KOTOPBhIC HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAYyYHOU
KapTUHE MHpa, W YHHUBEpcaJbHbIC ydeOHBIC JeWcTBHS (MTO3HABATCIIbHBIC, KOMMYHHKATHBHBIC,
PErylaTUBHBIE), KOTOpble o0ecnedynBalOT (OPMUPOBAHHE TOTOBHOCTHM K  CaMOCTOSITEIIBHOMY
TUTAHUPOBAHMIO U OCYIIECTBICHHUIO YI€OHOH eATEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMEHHSI UCTIOTIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIICHUS P OCBOCHUH 3HAHUINA: pAaCKPBIBATH CMBICI
XUMHUYECKHUX MMOHSATHH (BBIICIATh UX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JPYTHMH
MOHSTUSIMH), HCIIOJIb30BaTh TMOHATUS [Is1 OOBSCHEHHS OTHENbHBIX (DAaKTOB M SIBJICHHI, BBIOMpATH
OCHOBaHUS W KPUTCPUU JUIS KIACCH(PUKAIUM XUMHYCCKHX BEIIECTB W XUMHUYCCKUX PEaKIIH,
yCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIC CBS3M MEXKAY OOBEKTaMH HW3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxacHus (MHIYKTUBHBIC, ISAYKTHBHBIC, 10 aHAJIOTHH), IeIaTh BHIBOIBI M 3aKITIOUCHHSI,

YMEHHE TMPHUMEHSITh B TPOLIECCe TMO3HAHUA TOHATUS (TpPeaIMETHBIE M MeTampeaMeTHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yeMbIC B XHMHH, ITPEOOPa30BHIBAThH IIIMPOKO MPUMEHSIEMBIC
B XMMHH MOJIETbHBIC MPEJICTABICHUS — XUMHUYECKUN 3HaK (CHUMBOJI AJIEMEHTA), XUMH4eckast popmyra u
YpaBHCHHE XUMHUYECKOW PEaKIMu — TMPH PEHICHUH Y4eOHO-TIO3HABATEIBHBIX 3aJla4, ¢ YIETOM OITHX
MOJICTIbHBIX TPEJICTABICHUM BBISIBISATh M XapaKTePH30BaTh CYHIECTBEHHBbIC MPU3HAKH H3YyUaeMBbIX
O0OBEKTOB — XHUMHYECKHX BEIICCTB M XUMHYCCKHX PEAKIHMA, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MPUYNHHO-CJIEICTBEHHBIE CBS3HU M MMPOTUBOPEUMS B U3YYa€MBbIX MPOIIECCaX U SBICHHUSIX.

Ba3oBble uccienoBareibcKue 1eCTBHUS:

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUWA, a TaKXKe B
Ka4eCTBE OCHOBHI JUIsI QOPMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3BIBAEMBIX CY)KJICHUI;

OpuOOpeTeHNe OMbITa 1O I[UIAHUPOBAHHWIO, OpPraHU3alldd M  TPOBEIEHUI0 YUYEHUYECKHX
OKCIEPUMEHTOB, YMEHHE HAOMIOAAaTh 3a XOJOM TIpOIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GOpMyIUpOBaTh 000OIIEHUS U BBIBOBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICTOBAHHS,
COCTABIIATH OTYET O MPOJICTAHHON padorTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOWPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH()OPMAILIAIO PA3IMYHBIX BHIOB U (hopM
MPEJICTABICHUS, TIONYYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJSpHAS JUTEpaTypa XUMHUYECKOTO
coJlep’KaHusl, CIpaBOYHbIE TTOcoOUsl, pecypchl VIHTepHETa), KPUTUUYECKU OLICHUBATh NMPOTUBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOAbl W 3allpochl NMpPU ToHCcKe U 0TOOpe HHpOpMalUUUd U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBITIOJHEHUS Y4eOHBIX W TIO3HABATENBHBIX 3ajad
OTMpEeNeAEHHOTO THUMa, NPHOOpPETEHHWE OmbiTa B O0JACTH  HCHOJL30BaHHS WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHW, OBJIAJEHUE KYIbTYpOH aKTUBHOTO WCIOJIB30BAHUS Pa3TUIHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BHIOMpATh ONTHMAaIbHYIO (OpMY HpelCcTaBiIeHUsS MHPOpMAIUU U



WUTIOCTPUPOBATH pelIaeMble 3a/1a4i HECTIOKHBIMU CXEMaMH, AuarpaMMaMu, ApyruMu popMamu rpaduku
M UX KOMOMHALIMSIMHU;
YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATH B IIpOLIecCe YUeOHON U UCCIIEI0BATEIbCKOM 1eATeIbHOCTH
UH(GOPMAIIMIO O BIUSHUM MPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SIICTBA W TPAHCIOPTa HA COCTOSIHUE
OKpY>Karollel MpUpOTHON CPEIbI.
KoMMyHuKaTHBHBIE YHHBepPCcAIbHbIE YueOHbI€ e CTBHUS:
yYMEHHsI 3a/1aBaTh BOMPOCHI (B X0/1€ AUaora v (Win) AUCKYCCUH) 10 CYIIECTBY O0CY>KIaeMOi TeMBbI,
(dbopMyITUPOBATH CBOM MPEAJIOKESHUS OTHOCUTEIILHO BBIMTOJIHEHUS TIPEIOKCHHON 3a1a4K;
YMEHHMsI TPEACTaBIATh IMOJIYYCHHbIE PE3YNIbTAaThl MO3HABATEIbHOW JAEATEIbHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3YJIbTATOB BBIMOJHEHUS XHMHUYECKOTO SKCIEPUMEHTA
(J1abopaTopHOTO OMBITA, TAOOPATOPHOU PAOOTHI MO UCCIICIOBAHUIO CBOMCTRB BEIIECTB, YYCOHOTO ITPOCKTA);
YMEHMSI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABATEIbHOU M
HCCJIEIOBATENILCKON JAESITETbHOCTA MPH PEIICHUH BO3HHUKAIOMIMX MPOoOJieM Ha OCHOBE Y4éTa 0OIuX
WHTEPECOB W COTJIAaCOBaHMS TO3UIMI (0OCYXKICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMEI,
KOOpJMHAIIMSI COBMECTHBIX JEWUCTBUMN, OMpeJesieHne KPUTEPHEB IO OIIEHKE KayecTBa BBHIMOJIHEHHOU
paboThl U ApyTHUE).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHHME CaMOCTOSITEJIbHO OIpPENesaTh LEIH JeATEJbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO JAEATEIbHOCTh, BbIOMpaTh Hamboisee
3 peKTHBHBIE CIOCOOBI peleHUs y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIILHO COCTABIISATh HIIH
KOPPEKTUPOBATh MPEIOKEHHBIN aJIfOPUTM JACUCTBUI MPU BHIMOIHEHUH 33JaHUN ¢ YYETOM MOy4eHUs
HOBBIX 3HaHUM 00 N3y4aeMbIX O0BEKTAaX — BEIIECTBAX U PEAKIUAX, OIIEHUBATH COOTBETCTBHUE MOJTYYEHHOTO
pe3ynbTaTa 3asBIEHHOM IIeNM, YMEHHE HCIONb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeAsiaracMbie B
YCJIIOBUH 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3ysIbTaTOB [0 OCBOCHUIO 00S3aTENILHOTO CO/AEPIKAHUS, YCTAHOBIEHHOTO
naHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIIOT: OCBOSHHBIE O0YUYaIOITMMUCS Hay4HbIE 3HAHUS,
YMEHUS U CIIOCOOBI IEHCTBHM, BUJIBI JEATETLHOCTH 1O MOJYYSHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.
K xoniy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHHI:
® PAacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKUX MOHATHI: aTOM, MOJIEKYJ1a, XUMHUECKHUI AJIEMEHT,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAsS), BAJIEHTHOCTbD,
OTHOCHUTEIIbHAsI aTOMHAs U MOJICKYJISIpHAs Macca, KOTUYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Js1 XMMHUYECKOTO 3JIEMEHTa B COEJUHEHHH, MOJSPHBIA 00BEM, OKCH, KHCIIOTa,
OCHOBaHHUE, COIlb, JJIEKTPOOTPUIATEIILHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas pPeaKIus,
KJIacCU(UKaLMs peakuuil: peakuu COeTUHEHHs], peaklui pa3oKEHUs, peaKlMK 3aMelIeHuUs,
peakiuu oOMeHa, 3K30- U SHIO0TEPMHUECKHUE PEAKIUH, TeTI0BON A (EKT peakiuu, siApo aToma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTajb, paauyc aToMa, XMMHUYECKas CBS3b, MOJISIpHAs U
HEMoJISpHasi KOBaJICHTHAsI CBsI3b, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas MOJs
BelecTBa (MMPOIICHTHAS KOHIIEHTpPAITUs) B PaCTBOPE;

® WUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYCCKHX TIOHATHH M TPUMEHSTH 3TH ITOHATHS ITPU
OTMCAHUU BEIIECTB U UX MPEBPAICHUI;

® CIMOJIB30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTAaBJIICHUsS (OpPMYJN BEIIECTB U ypaBHEHUI
XAMHYECKUX PEAKIIUM;

® OmNpeleNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX, CTEIEHb OKHCICHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIACCy
coenuHeHUH 1o popmynam, BUJ XUMUIECKOU CBSI3H (KOBAICHTHAS M MIOHHAS) B HEOPTaHUYECKIX
COCTMHEHUSIX;



packpbiBaTh cMbIci [lepuonnueckoro 3akoHa Jl. . MenzeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOWMCTB XHMHUYECKUX JJIEMEHTOB OT HX IIOJIOXKEHUS B
ITeproanueckoil cucTeMe, 3aKOHOB COXPaHEHUS MAacChl BELIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONKCBHIBATh M XapaKTepHu30BaTh TaOnu4Hyro ¢opmy llepmonudeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3INyaTh MOHATUA «IJIaBHas noarpynna (A-rpynmna)» u «nobouynas noarpymnma (b-
TpyIIIa)», Majible U OOJbIINE IEPHOABI, COOTHOCHTH 0003HAYEHNUs1, KOTOPBIE UMEIOTCS B TAOJIHIIE
«Ilepnonnyeckas cucrema xumudeckux odiemeHToB J[. M. MengeneeBa» ¢ 4HCIOBBIMH
XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUECKUX DJIEMEHTOB (COCTaB M 3aps sijpa, ollnee
YHCJIO 3JIEKTPOHOB U pacHpeAeIeHUEe X 0 JIEKTPOHHBIM CJI05IM);

KJaccu(puIUpoBaTh XUMHUYECKUE IEMEHTHI, HEOPraHMUECKHE BELIECTBA, XUMUUECKUE PEAKLIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETNIOBOMY YD PEKTY);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3IMUHBIX KJIACCOB,
IOATBEP)KJAsl  ONMCAaHUE IPUMEPAaMU  MOJIEKYJSPHBIX  YPaBHEHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUM;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HUX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIECTB, MacCCOBYIO JOJIIO
XUMHYECKOTO 3JeMeHTa Mo (opMyse COCIMHEHHUS, MAaCCOBYIO JOJIO BEHIECTBA B PAacTBOpE,
IIPOBOAMTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIIUY;

IIPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHON ACSITEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
00o011eHne, cucTeMaTH3alNIo, KI1acCU(pUKAINIO, BBIABICHHE TPUUYNHHO-CIIEICTBEHHbBIX CBsI3ei
— JUIsl U3YYEHHUs CBOWCTB BEIIECTB M XMUMMUECKUX pEaKIUil, €CTECTBEHHO-HAayYHbI€ METOMbI
NO3HAaHUS — HaOJIOIEHUe, HW3MEpEeHUe, MOJICIMPOBAaHUE, OHKCIHEPUMEHT (peabHbIi |
MBICTICHHBIN );

CJIeZIoBaTh MpaBUiIaM MOJIb30BAHUS XMMHUUYECKON MOCYI0i U 1a00opaTOpHBIM 000pyI0BaHUEM, a
TaKXe MpaBujiaM 0OpallleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKIMSAMU O BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB IO IMOJIYYEHHIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OIpPEAeJEHHOW MaccoBOW moiei
pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBaTh M MPOBOJAUTH XUMHYECKHE 3SKCIEPUMEHTHI I10
pacro3HaBaHMUIO PACTBOPOB IIEJNOYEH M KUCIOT C TIOMOLIbI0 HMHIUKAaTOPOB (JIAKMYC,
dbeHondTanenH, METUIOPAHXK U JPYTHE).

K koHIly 00y4yeHus B 9 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHN: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTWOH, AaHWOH, IIPOCTOE  BEUIECTBO,  CIIOKHOE  BELIECTBO,  BaJICHTHOCTb,
ANEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius, XUMUYECKas CBA3b,
TerI0BOM 3(h(PeKT peakiuu, MoJib, MOJSIPHBIH 00BEM, PacTBOP, NMEKTPOIUTHI, HEITIEKTPOIHTEHI,
AIEKTPOJIUTHYECKAS JUCCOIMAINS, PEaKIUd HWOHHOTO OOMEHa, KaTalh3aTop, XHMHYECKOEe
paBHOBecHe, OOpaTHUMble U HEOOpaTHUMbIE pPEaKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peaKkuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAHOBJIEHHE, AJUIOTPOMUS,
aM(pOTEepHOCTh, XMMHUYECKasl CBS3b (KOBAJIEHTHAS, HOHHAS, METAJUTMUECKast), KPUCTAJUIMYECKast
pemeéTKka, KOPpO3Us METAJIOB, CIUIAaBbl, CKOPOCTh XHUMHUYECKOM pEaKIHUH, MpeaeabHO
nonyctumas koHuentpamus [1/1K Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MTOHATHUN U IPUMEHSATD 3TU MTOHATHUS IPU
ONMCAHNM BEILIECTB U UX MPEBPALICHUI;

HCIIOJIH30BaTh XMUMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHUS (OPMYJT BEIIECTB U YpaBHEHUU
XAMHYECKUX PEAKIUM;

ONPEAENATh BAJIEHTHOCTh M CTEIEHb OKHUCIECHUS XUMHYECKHX 3JIEMEHTOB B COEAUHEHMAX
Pa3JIMYHOrO COCTaBa, MPUHAJIEAKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCIMHEHUU 10



(dopmynaM, BUA XUMUUYECKOHN CBSA3U (KOBAJICHTHAs, HIOHHAS, METAJUINYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l HOHA MO0 XUMHUYECKOW (hopMyIe, XapaKTep cpellbl B BOIHBIX PacTBOPAxX
HEOPraHMYECKUX COECUHEHUH, TUI KPUCTAJUINYECKOMN PeIETKH KOHKPETHOTO BEILECTBA;
packpeiBath cMblca [lepumoguueckoro 3akona JI. M. MenjeneeBa U JA€MOHCTPUPOBATH €ro
IIOHMMaHME: ONMCHIBaTh M XapakTepus3oBaTh TabunuHyro (opmy Ilepumoauueckoil cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MMOHATUS «TJIaBHAs moArpymmna (A-rpynma)» u «mmo0ouHas
noarpynna (b-rpynna)», Manele u OoJiblIME HEPHOBI, COOTHOCUTh O0003HAUEHMs, KOTOpbIE
UMCKOTCA B HCpHOHH‘-IGCKOfI T3,6J'II/ILI€, C YHCJIOBBIMU XApPAKTCPUCTUKAMH CTPOCHHA aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij si/ipa, 0OLIee YNCIIO MIEKTPOHOB M PACHpEeIeHHE UX
110 SJICKTPOHHBIM CJIOSIM), 00BACHATH 06].[11/16 3aKOHOMCPHOCTU B UBMCHCHHUU CBOMCTB 2JICMECHTOB
U MX COEAMHEHHH B IIpejesiaX MalbIX HepUOJIOB U INIaBHBIX MOAIPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKHEC 3JICMCHTBI, HCOPIraHNMYCCKUC BCIICCTBA, XUMHNYCCKNEC PCAKIIUN
(10 YKCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BELIECTB, 110 TEIIOBOMY 3(h(PEKTY, 10 N3MEHEHUIO
CTeNeHEeH OKHUCICHHS XUMUUECKUX BHCMGHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOMIME W CHCIU(PUISCKHE XUMHUYCCKUE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, IOATBEP:K/1asi ONMCAaHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHHM
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

COCTABIIATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOIIUAIINN KUCIIOT, IIEJIOUEH U COJIeH, OJIHBIC ’
COKpAIllEHHbIE YPABHEHUS peaklUil HOHHOTO 0OMEeHa, YpaBHEHMsI PEaKLMi, MOATBEP)KIAOIINX
CYIICCTBOBAHUC TeHETUYECKOM CBI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB,

PACKPBIBATE CYITHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHUSA
3JIEKTPOHHOI0 OajaHca 3TUX PEeaKIM;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH NMPOTEKAHUS
XUMHYECKHX ITPEBPAILCHHI B PA3JIMYHBIX YCIOBUAX;

BBIYUCIISITE OTHOCHUTEIFHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOTO 3JeMeHTa Mo (opMyse COEIUHEHHUs, MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMHYECKOU pEaKIvH;

coOiroAaTh MpaBuiia MOJIb30BAHUS XMMHUECKON MOCY10i U 1ab0paTopHbIM 000pyI0BaHUEM, a
TAK¥XE IIpaBUJIa O6paHI€HI/I$[ C B€IICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMMU IO BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHUIO M COOMpPAHHMIO ra3000pa3HBIX BEILECTB
(aMMHaKa U yTIeKucioro rasa);

MMpOBOAWUTL PCAKOHU, MMOATBCPKIAAIOIINC Ka4eCTBEHHBIM COCTaB Pa3IMYHBIX BEIICCTB!:
pacrio3HaBaTh ONBITHBIM MyTEM XJIOpUA-, OpOMMI-, HOAMI-, KapOoHaT-, docdar-, cUIUKaT-,
Cy.]'IBCbaT-, THAPOKCUA-NOHBI, KaTHUOHBI AMMOHU n HMOHBI N3YUCHHBIX MCETAJlJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX BEILECTB;

IPUMEHSATh OCHOBHBIE ONEepaIi MBICITUTEIbHON AEATEeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
00001IeHNE, CHCTEMAaTHU3aIUI0, BBISIBICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3EH — JIJIST M3YYCHUSI
CBOWCTB BEIECTB M XHUMHMYECKHX pEaKLUH, eCTECTBEHHO-HAy4YHbIC METOJbl IO3HAHUA —
Ha0JII0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, SIKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo 4acoB
Ne HaumeHnoBaHue pa3jiesioB U K I DJieKTpoHHbIE (I (PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero OHTPOJILHLIC pakTiraecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh
11 COTCCTBOSHARI H 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYCCKOHN ACATCIbHOCTH
YeloBeKa
1.2 BettiecTea it XHMIECRHIC 15 1 https://m.eds00.ru/ONNXR1VFO
peakiuu
Hroro no pazaeny 20

Pa3znen 2. BaxHeiiluue nmpeacTaBuTe v

Bosnyx. Kucnopona. [lonsitue

HCOPraHnIeCKHUuX BCIIECCTB

2.1 6 https://m.edso00.ru/D5BORTY30
00 okcugax

2.2 Bonopox. Ilonsrue o 8 1 https://m.eds00.ru/5D61IZ6PS
KHUCIIOTAaX U COJIAX

23 Boza. Paceops!. Ionarue 06 5 1 1 https://m.edso0.ru/M1315KIJBM
OCHOBaAHUIAX

2.4 OCHOBHEIC KIIACCH . 11 1 1 https://m.eds00.ru/0TSASMOWT
HeOpFaHH‘IeCKI/IX COCINMHCHNN

Hroro mo pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[, . MenaeneeBa. CTpoenune aToMoB. XUMHYECKas

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPeaKIuu

3.1

[Iepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa. CTpoeHne aToMa

https://m.edsoo.ru/TCBJBVWEZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

XUMHYeCcKas CBA3b.

3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBHTEIIbHBIC PEAKIIUH
HTtoro o pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n MPOrpamMmbl Bcero ;(;;OTTPL(:HLHLM II)I;)ﬁz:)I:)plmecKne o0pa3oBaTebHBIE pecypchl
Pa3ned 1. BemecTBo H XuMH4YecKHe peakiun
11 Hosropenne i yraybuenue suatnii 5 1 https://m.eds00.rW/EQETUT35Z
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca
19 OCHOBHUBIG 3aKOHOMEPHOCTH XUMHUYECKHX 4 https://m.eds0o.ru/AFNALWGT7U
peakuuii
13 iﬁi‘;ﬁgfggzzﬁi EP;C;;)?THBTE:; 8 1 1 https://m.eds00.ru/KODUR50VV
Hroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
2.1 OO1mast XapaKTEpHCTHKA XHMHICCKHX 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpymmesl. ["ajoreHns
OOmas XxapakTepUCTHKA XUMUIECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
2.3 anemeHnToB VA-Tpynmsl. A3ot, pocdop u ux 7 1 https://m.edsoo.ru/\VOXDOUX2S
COCTMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
2.4 anemenToB |VA-rpynmnsl. Yraepon u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEMHUI U X COCMHCHHUS
Hroro no paznery 25
Pa3nes 3. MeTa/iibl U HX COeIMHEHUS
3.1 OO011Me cBOMCTBAa METAJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueitnne MeTaibl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Hroro no pasneny 20
Pa3nes 4. Xumus n okpy:kapomas cpeaa
4.1 ‘ BerectBa 1 MaTepualibl B )KH3HH YeJIOBEKa 3 https://m.edsoo.ru/TENBWEF7Y
Hroro no paszneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 7



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoka Bcero Koutpoabubie  IlpakTiieckue u3yuyeHusi =~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 Hpenver ximiit. Poith xuMii 5 1 https://m.edso0.ru/L 62DS2CZR
XKH3HU YesioBeka. Tena u BeriecTa

2 Ionstue 0 MeToRax NO3HAHMS B 1 https://m.edsoo0.ru/9ZJAEW050
XUMUHU
[IpakTuueckas padora Ne 1

3 «lIpasHna paboTs! B s1adopatopui u 1 https://m.edsoo.ru/L5EW4353D
npuémMbl 00paIIeHNs C — '
J1a00PaTOPHBIM 000PYIOBAHUEM»

4 ‘Iucrhie BemecTsa u cMecH. CTIOCOOH 1 https://m.eds00.ru/6 TME21FW8
pasneneHus cMecei
[TpakTrueckas pabota Ne 2

5 «Paznenenune cMeceit (Ha nmpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OYHCTKH TIOBAPEHHOU COJIN )»

6 ATOMBI I MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8

7 XUMIECKHE OTIEMEHTEL. SHAKH 1 https://m.eds00.ru/AH3DADNAX
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

8 [TpocTeie 1 CIIOKHBIC BEIIECTBA 1 https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYIIIPHOE YYCHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSHCTBA COCTaBa

10 peitiects. Ximieckas Gopmyra. 1 https://m.eds00.ru/IMC496FX6
BaneHTHOCTh aTOMOB XMMUYECKUX
JJIEMEHTOB
OTHOCuTENBHAS aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJIEKYISIPHAS 1 https://m.edsoo.ru/P1IZPCIMDX

macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

12

13

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIMHEHUU

KonnuectBo BemecTBa. MoJIb.
Momnspaas macca

https://m.edsoo.ru/GHV580QMVE

https://m.edso0.ru/368UNL5Y2

14

15

Ddu3znyeckrue U XUMHUYECKUE SIBICHUS.
Xumuaeckas pEaKknusa

[Ipr3Haku U yclIoBHS TPOTEKAHUS
XUMHYECKHUX PEaKUi

https://m.edsoo.ru/YZM8S6ATH

https://m.edso0.ru/N6DVNJKQ5

16

17

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPaBHEHUS
Brruncnenus KOJIN4YECTBA, MaCChl

BEILECTBA [10 YPABHEHUSIM
XUMHYECKHUX PEaKUi

https://m.edsoo0.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Kiaccupukanus XuMHIecKux
peaxiuil (CoeIMHEHUs, Pa3I0KEHUs,
3aMelleHus, ooMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0Imenne u
cUCTeMaTHu3alus 3HaHUHU

https://m.edsoo.ru/P1WARH3AB

20

21

22

KonTtponsHnas padora Nel no Teme
«Be1ecTBa 1 XUMHYECKUE PEAKIII

Bo3ayx — cMmech razos. Cocras
BO3ayxa. Kucinopon — aneMeHT u
npoctoe BeuectBo. O30H
DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
KHCIJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [lorsitue 00 okcuaax

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

23

CrocoObI OTy4YeHUsT KUCJIOPO/ia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[IpuMmeHeHnne Kucaopoia

https://m.edsoo.ru/VJWB6A2RD

24

TenoBoit 3 pexT xumuueckon
peaxkiuu, MOHATUE O

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
U SHIAOTEPMUYECKUX PEAKLIUAX

TorumBo (HedTh, yroiab U METaH).

25 3arpsi3HEHHE BO3]IyXa, CIIOCOOBI €ro https://m.edsoo.ru/USNY5UUW2
PEI0TBPALCHHS
[Tpaktrueckas padota Ne 3 o Teme

26 «[Tony4enue u cobupanue https://m.edso0.ru/5516UHX3R
KHCJIOPO/ia, U3yYCHHE eT0 CBOMCTBY

27 Bozxopox — onement u npocroe https://m.edsoo.ru/WD392ACWB
BelecTBO. HaxoxaeHnue B nmpupojae

28 du3nyecKrue ¥ XUMUIECKIE CBOHCTBA hitps://m.eds00.ru/0SZ28459R
BojiopoJia. [IpumeneHue Bojiopoia

29 [ToHsITHE O KUCIIOTAX U COJISIX https://m.edsoo.ru/TMWNIVC43

30 CriocoGut nostysemms Boopona B https://m.edso00.ru/C9TO9UCIP
nabopaTopuu
[TpakTiueckast pabota Ne 4 o Teme

31 «[Tony4enue u cobupanue BoJ0poIa, https://m.edso00.ru/SS3WAX33K
M3YyYEHUE €ETO CBOWCTB)

32 Moutapreri 00BEM rasos. 3axon https://m.eds00.ru/M3KSO10QDQ
ABoraapo
Brranciaenus o0n€ma, KoIM4yecTBa

33 BEIIIECTBA ra3a 1o ero U3BeCTHOMY https://m.edsoo0.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA I 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo

34 YPaBHEHHIO PEaKIMK Ha OCHOBE https://m.edsoo.ru/9TQ8AXABY
3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B

35 il;l;lqecxne 1 XHMITHECKHE CBOHCTRA https://m.edsoo.ru/7AOGFZK4R

36 Cocras ochoanuii. Tonstue 00 https://m.edsoo.ru/IXB2W6IVL
WHIMKaTOopax

37 Boxna kak pactsoputers. https://m.eds00.ru/MKHXPOFH4

HaCI)IIlIeHHI)Ie 1 HCHACBIIICHHBIC



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

38

pactBopbl. MaccoBas /10J1s1 BElIeCTBa
B PacTBOpE

[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢
onpeaeseHHON MacCOBOM J10J1eH
pacTBOPEHHOTO BEIIECTBA

https://m.edsoo.ru/M\WXUKPAUOA

39

40

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoa. Bogay»
OKcuIpl: COCTaB, KiaaccupUKaIus,
HOMEHKJIaTypa

https://m.edso0.ru/JM7935DRY

https://m.edsoo.ru/5TESJINAY

41

ITomydyeHue 1 XMuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

https://m.edso0.ru/8JAZ9YWS?2

42

OcHoBaHus: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa

https://m.edsoo.ru/5U397HU5C

43

44

ITomydyeHue 1 XMuMHYECKHUE CBOMCTBA
OCHOBaHUU

Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7Y

45

46

47

48

[TomydyeHue 1 XUMHYECKHE CBOMCTBA
KHCIIOT

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI TOJTYyYEHUS, XUMUYECKHE
CBOMCTBA

[Ipaktrueckas padorta Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«OCHOBHBIE KJTACCHI HEOPTAaHUUECKHIX
COEIMHEHUIN»

I'eneTnyeckas cBsI3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX
COEMHEHUI

https://m.edso0.ru/Z2GCRN45W

https://m.edso0.ru/JSNUIM9TJ

https://m.edso0.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

49

50

51

52

O00011IeHNE U CUCTEMATHU3ALUS
3HaHUHI

Kontponbnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeMHeHun"

[IepBbie NOMBITKU KJIACCU(PUKAUU
XUMUYECKUX AieMeHTOB. [lonsaTue o
rpynmnax CXoJHbIX 3JIEMEHTOB

[lepuoauueckuii 3aKoH U
[Iepnoanueckas cucrema
XUMHYECKHX 3eMeHTOoB /1. H.
MenpaeneeBa

https://m.edso0.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edso0.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynnel, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJRXN

54

Crpoenue atomoB. CoCTaB aTOMHBIX
anep. N3oTonsl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue JIeKTPOHHBIX 000JI0UEK
aTOMOB 35ieMeHTOB [lepuonnyeckoii
cucremsl [[. 1. MengeneeBa

https://m.edso0.ru/T95YNV8B2

56

57

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €T0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. U.
Menneneera

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKH U MPAKTUKHU. [].
N. MenpeneeB — yd4€HBIN, IIEAArOr U
rpaXkAaHUH

https://m.edsoo.ru/Y1P040OMDX

https://m.edsoo.ru/SZD8XEQQP

58

Peseprubrit ypok. O60011eHIE U
CUCTEeMAaTH3aIHsI 3HAHHH /
Bcepoccuiickas mpoBepodHasi padboTa

https://m.edsoo.ru/ZCQTRP0O8Y

59

KonTtponbHas padora Ne4 o reme
«Ctpoenne atoma. XuMHUUIECKast

https://m.edsoo.ru/FTIZF99WF



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

cBsi3b» / Beepoccwuiickas
npoBepoyHas paboTa

:‘)J'IGKTpOOTpI/IHaTeJ'H:HOCTI) aTOMOB

60 1 https://m.edsoo.ru/HZA110ED8
XAMHUYECKHUX JIEMEHTOB

61 HMoHHag xuMudeckas CBI3b 1 https://m.edso0.ru/3SY1RJKVI

62 i‘;‘zﬂem‘*a’l TOJIAPHAs XHMUHCCKa 1 https:/m.eds00.ru/EOL3MT2AE

63 Kosanentnas nenonspuas 1 https://m.edso0.ru/9YVR3FUXI
XUMHNUYCCKasa CBA3b

64 CrerneHp OKUCIECHUS 1 https://m.edsoo.ru/RA6CVXM66

65 OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 https://m.eds00.ru/ZXNCA7DOZ
peaknuu

66 OKHCIUTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeIit ypok. O600IICHHE 1

67 CHCTCMATH3AIHA SHAHIH 110 TEME 1 https://m.edsoo.ru/ARH7M35NF
«Ctpoenue aroma. XUMHUYECKas
CBSI3b»

g Pesepsubtii ypox. Obobmenme 1 https://m.eds00.ru/7DNRBZ948
cucreMaTtui3anda 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
IIepnonnueckas cucrema
XUMHYECKUX d1eMeHToB /I, M.
MeHneneeBa

KoaunuecTBO 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE PeCypPChI

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKHX IEMEHTOB
IIEPBBIX TPEX NEPUOAOB

https://m.edsoo.ru/GNJPEROFB

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

Buabl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK

KonTponbnas padota Nel mo teme
«IToBTOpeHue u yriyoneHue 3HaHU
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca

https://m.edsoo.ru/WTO1WRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

Knaccudukanms xumMuaecknx
peaKkiuii o pa3IMYHbIM NIPU3HAKAM

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakuuu. [ToHsITHE O TOMOTE€HHBIX U
TrEeTEPOTreHHBIX PEAKLUAX

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHU. CDaKTOpI)I, BIIHUAOIINC
Ha CKOPOCTb XUMHYECKOMN pCaknuun
" IIOJIOKCHUE XUMHNYCCKOT'O
PaBHOBCCHUA

OKHUCIUTEITFHO-BOCCTAHOBUTEIIHHBIC
peaKIuu

https://m.edso0.ru/ X8XAE7E2]

https://m.edso00.ru/6VLXCYY7N

https://m.edsoo.ru/HAFH7NZNM

https://m.edso0.ru/648V11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

10

Teopust AIEKTPOIUTUYECKON
nucconuanui. CUIIbHbIE U c1a0ble
3IEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHsI peakui

https://m.edsoo.ru/\VVN2SBON1R

12

13

14
15

16

17

XHUMHUYECKHE CBOMCTBA KHUCIIOT U
OCHOBAHMH B CBETE MPEACTABICHUI
00 IIEKTPOIUTUIECCKOU
JIACCOLAAIAN

XUMHUYEeCKHEe CBOMCTBA COJICH B
CBETEe NPEACTaBICHUN 00
AICKTPOJUTUYECKON JUCCOIHAITTT

Ilonstue o TuapoJmn3e coJiei

O00011IeHIE U CUCTEMATHU3ALIMS
3HaHUHU

[IpakTuueckas padbora Ne 1.
«Pemienne sKcrepuMeHTaIbHBIX
3aau»

KontponsHas pabota Ne2 o reme
«INEKTPOTUTHYECKAS
aucconuanys. XUMHUYECKHE
peaxkiuu B pacCTBOPAX»

https://m.edsoo0.ru/8HH81YVXI

https://m.edsoo0.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo0.ru/7VXTFHJT4

https://m.edso0.ru/9RKLZDNUX

18

OO6m1ast XxapaKTeprUCTHKA TaJOTeHOB.
XHUMHUYECKHUE CBOMCTBA HAa IIPUMEPE
XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopon. ConsiHas KMUCIIOTA,
XUMHUYECKHE CBOWCTBA, MOJTyYeHHE,
IIPUMEHEHUE

https://m.edsoo0.ru/CWVSHCD2M

20

IIpakTuyeckas pabora Ne 2 o Teme
«[TonmyueHnne COMIHON KHUCTOTHI,
U3Yy4YEHHE €€ CBOMUCTBY

https://m.edsoo.ru/PVEXIYWEG



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG

21

Beluucienus 1o ypaBHeHHUIM
XUMHAYECKHX PEaKIUi, €CITU OHH
W3 PEareHTOB JIaH B U30BITKE

https://m.edsoo.ru/4BI5H070F

22

23

OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
VIA-rpynibt

AnnoTponHbie MOIU(MUKALIUY CEPHI.

Haxoxnenue cepbl u eé
COCIUHEHU B IPUPOE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo0.ru/CX10EU8PO

24

CepoBoopo/1, CTpOeHHUE,
¢bu3znyecKrue 1 XUMUYECKHe
CBOICTBA

https://m.edsoo0.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHas KMCIIOTA,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE IIPOMBIIIUIEHHOT'0 crioco0a
MOJIy4YEHUSI CEPHOM KUCIIOTBI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEAMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

28

29

Brruncienue MmaccoBoU I0IU
BBIX0/1a TPOJIYKTA PEAKLIUH

OO01mas xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmnsl. A30T,
pacIpoCcTpaHEeHUE B IIPUPOJIE,
(bU3UYEeCKre U XUMHUYECKUE
CBONCTBA

AmMmMuak, ero pu3nuecKue u
XMMHYECKHE CBOMCTBA, MOTyYCHUE
U IPUMEHEHNE

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13

30

[Tpaktuyeckas padora Ne 3 o Teme
«[Toxydyenne ammuaka, u3ydeHue
€ro CBOMCTB»

https://m.edsoo.ru/JORP641FJ

31

32

33

34

A3oTHas KUCIOTa, e€ pusnueckue u
XMMHYECKHE CBOMCTBA

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUECTBE MUHEPATHHBIX
ynoOpeHui. XuMHU4YecKoe
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
COCIMHEHUSIMH a30Ta

®ocop. Oxeun dochopa (V) u
dbocdopHas kucinora, pusuveckue u
XMMHUYECKHE CBOICTBA, MOJIyYeHHE

Hcnons3oBanue pocdaros B

KayecTBE MHUHEPAIBHBIX YIOOPCHUH.

3arpsi3HEeHUE IPUPOAHOU Cpebl
dbocharamu

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/5SHBKCIQCB

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUGB5V

35

36

37

38

Yrnepoa, pacnpocTpaHeHUE B
npupoie, Gu3ndecKue u
XUMHUYECKHUE CBOKCTBA

Oxcunsl yriaepona, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
DKonornyeckue npoodaeMsl,
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)

YroapHas KMCIIOTa U €€ COJTH

[IpakTuyeckas pabora Ne 4 o Teme
"[lonyueHne yriaekucioro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-MOH"

https://m.edsoo.ru/DWOM6SUUL

https://m.edso00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.edsoo0.ru/G2HZX0QGCS8

39

[lepBoHayanbHbIe OHATHUS 00
OpPraHMYECKUX BEILECTBAX KakK O
COEIMHEHMSX yIiIepoia

https://m.edso0.ru/30T12109Z



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

40

KpemHuii u ero coeiuHeHus

https://m.edsoo0.ru/75JXNHO0I18

41

42

43

[TpakTuyeckas pabora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aja4 no teMe «BaxkHeume
HEMETaJIJIBI M X COCIUHCHUS

KontposnbHas padota Ne3 no teme
«BaxHeume HeMeTaJUIbl U UX
COEJIMHEHUSI»

OO01mas xapakTepucTHKa
XMMHYECKUX JIEMEHTOB —
MeTauioB. Merayuinueckas CBA3b U
METAJUINYECKasl KpUCTAJIIMYecKas
pemérka. Pu3nyeckKue CBOMCTBA
METaJUIOB

https://m.edsoo.ru/O7ES8DOD7Z

https://m.eds00.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKUE CBOKMCTBA METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsDKEHNUH METaJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

46
47

48

OO1u11e crnocoObl MOTyYEHUS
MmetauioB. CriaBel. Beruncnenus
M0 YpaBHEHHUSM XUMHUYECKHX
peaKIyii, eCIIi OJJH U3 PEarcHTOB
COZICP)KUT IPUMECH

[ToHsITHE O KOPPO3UU METAILIIOB
Il{emoyHBIE METAILIBI

OKCI/II[LI U TUAPOKCUJBI HATPUA U
KaJusa

https://m.edso0.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW

https://m.edsoo.ru/X1B4BPUW2

https://m.edso0.ru/Q4DX0G3U9

49
50

IllenoynO3eMeNbHBIE METATIIBI —
KaJILIIUA Y MarHui

Baxuelinne coeJMHEHNS KAJIbIUS

https://m.edsoo.ru/REOCDY0K®6

https://m.edso0.ru/CJR96CMZA

51

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edso00.ru/O5PXGGI1BE



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE

52

53

54
55

XKécTrocTh BOIBI U CTIOCOOBI €€
yCTpaHEHUs

[IpakTrueckas padorta Ne 6 mo Teme
"YK&cTkoCTh BOJIBI M METOJIBI €€
ycTpaHenus"

AnmroMuHUN

AmMdoTepHbIE CBOWCTBA OKCHIA U
THAPOKCH]IA

https://m.edsoo.ru/WEFMBFETTTP

https://m.edsoo.ru/NFIROKB8J

https://m.edso0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NI5KI110J5

56

Keiaxeso

https://m.edsoo.ru/F20NJR5SR

57

Oxcupl, THIPOKCHIBI M COTH
xene3a (1) u xenesa (I11)

I

https://m.edsoo.ru/IRTUBLAMP

58

59

O00011IeHIE U CUCTEMATHU3ALIMS
3HaHUHU

[IpakTuueckas pabora No 7.
Pemenue skcnepuMeHTaIbHBIX
3a1a4 no teme «BaxkHeiine
METAJUIBI U UX COEAUHEHUSI»

https://m.edsoo.ru/NAON6HGKZ

https://m.edso00.ru/ZN7G0QSMX

60

61

Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEAKIWH, ECIIM OIUH
U3 pEareHTOoB J1aH B U30BITKE WU
COJIEPKUT IpUMecH. Brruncnenns
MaccoOBOH JOJIM BBIX0Ja MPOJYKTa
peakuuu

O0001IeHrE U CUCTEMAaTU3 AU
3HAHUN

https://m.edsoo.ru/AYD2HESIY

https://m.edso00.ru/B8T9VTKOP

62

63

KonTtponbHast pabora Ne4 o teme
«Baxnennme MeTajuibl 1 UX
COEIMHEHUS»

BemecTsa u maTepuaisl B
TOBCEIHEBHOM KM3HH YeJIOBEKa

https://m.edso0.ru/703C804GN

https://m.edsoo.ru/OF132JMTO0

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edso0.ru/9ANGYEYOI



https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI

Ponp xumuu B perieHun

65 1 https://m.edso00.ru/180203Y 28
AKOJIOTNYCCKUX HpO6J'IeM

66 Peseparbtit ypok. O600wmenme n 1 https://m.edso00.ru/DT1BAS5U4
cucreMarunl3anusa 3HaHUNU

67 PeseprEtit ypok. O6obmenye 1 1 https://m.eds00.ru/P52TIZNXV
cucreMaru3anus 3HaHUU

68 PesepBHEI ypok. 06065116“6 1 1 https://m.eds00.ru/TMK36TJZG
cucreMarunl3anusia 3HaHNuUu

OBILEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT PAMMBI

8 KUIACC
Kon .
A p— IIpoBepsiembie Npe1MeTHbIE Pe3yILTATbI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTara
1 ITo teme: «IlepBoHauaIbHBIE XUMHUUECKHUE TOHITHS
pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX IOHSITHI: aToOM, MOJIEKYyJa,
XUMHAYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOIIHAS M HEOIHOPOJHAs), BAJEHTHOCTh, OTHOCHUTEIbHAs aTOMHAas U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasl JI0Ji1 XMMHYECKOTrO 3JIEMEHTa B COSAMHEHHUH, MOJISPHBIA O00BEM,
XUMHAYECKas pPeaKlus, KIACCH(PHUKAIMS pPEaKIUi: peakuu COCTUHCHUS,
peaKiuu pas3ioXKeHHs, peaklUd 3aMelleHUs, peakiuu oOMeHa, JK30- U
SHIOTEPMHUYECKUE PEAKIINH, TEIJIOBOH dPPEKT peakunuu, pacTBOp, MaccoBast
JI0J1s BellecTBa (IPOIEHTHAsI KOHIIEHTPAIIMsI) B PaCTBOPE
19 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHYECKUX l'IOHjITI/II‘/'I u
MPUMEHSTH 9TH MMOHSITHUS TPU ONTMCAHUY BEIIECTB U UX MPEBPAIICHHUHA
13 HCIIONb30BATH XUMUMECKYIO CHMBOIHKY ULl COCTAB/ICHHS (hopMyI BemecTB U
YpaBHEHHI XUMUYECKUX PEaKITHii
14 PacKpbhIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HHs, 3aKoHa ABOraipo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KiIaccu(uuupoBaTh XMMHUYECKME peakuuud (110 4YHCIy U COCTaBy
Y4acCTBYIOUIMX B PEaKIMU BEIIECTB, IO TEINIOBOMY 3D (DEKTY)
1.7 BBIYUCIISATH OTHOCUTENIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB
18 BBIUUCIIATE MAacCOBYIO JIONIIO XHMHYECKOTO JlieMeHTa 1o (opmyme
COeIMHEHUS,
1.9 BBIUUCIISITH MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh E€CTeCTBCHHOHAYYHBIE METONBI TIO3HAHHUS — HAONIOJICHHE,
U3MEepeHue, MOJICIMPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICIICHHBIH )
2 ITo Teme: «BakHeiiue npeacTaBUTEIN HEOPIaHUIECKUX BELIECTBY»
21 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHSATHHA: OKCHJ, KHUCIOTA,
OCHOBaHHE, COJIb
29 OTIPENeNIATh  TPUHAIICKHOCTh BEIIECTB K  ONpPEACTHEHHOMY  Kiaccy
coenHeHui o popmynam
2.3 KJIacCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA
XapakTepU30BaTh (OMHCHIBATH) OOIMIME XWUMHUYECKUE CBOWCTBA BEIIECTB
2.4 Pa3NUYHBIX KJIACCOB, MOATBEPXKIasl ONMHCAHHE NpPUMEPaMH MOJICKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH
MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kay€CTBEHHOI'O
2.5 COCTaBa, BO3MOKHOCTH MPOTEKAHMS XUMUYECKUX TPEBPALICHUN B Pa3ITMUHBIX
YCIIOBUSAX
26 ClIeIoBaTh MpaBUjIaM MOJIb30BAaHUS XUMUYECKOUM MOCYI0N U J1abopaTOpHBIM
o0opymoBaHuEM, a Takke TMpaBuWiIaM oOOpalleHus ¢ BEIIeCTBAMU B




2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KVIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

COOTBETCTBHH C HHCTPYKIUSMH T10 BBIITOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX
OTIBITOB T10 TOJYYEHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJIOPOJA U
KHCJIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OIpPENEIEHHON MAacCOBOM aoiei
pacTBOpPEHHOIO  BEIIECTBA, IUIAHHUPOBATH M MPOBOJIUTH XHMHUYECCKHE
HKCHEPUMEHTHI [0 pPACIO3HABAaHHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIIbIO UHIUKATOPOB (JJaKMYyC, heHOI(PTAICHH, METUIIOPAHXK U JPYTHE)

MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peakiuu

[To teme: «llepuonnueckuii 3akoH u Ilepuoauueckas cucteMa XUMHUYECKHUX
snementoB JI. M. MengeneeBa. CtpoeHue aToMoB. XUMHUYECKAsl CBSA3b.
OKHCIIUTETbHO-BOCCTAHOBUTEIIHPHBIC PEAKIIHH

pacKpbIBaTh CMBICI OCHOBHBIX XUMMUYECKHX IOHSATHHA: SApO aroma,
AJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOUTaNb, PAJUyC aToMa, XUMHUECKas
CBSI3b, HOJIsIpHAs U HenoJspHast KOBaJICHTHAs CBSI3b,
AJEKTPOOTPHULATEILHOCTh, HMOHHASI CBSI3b, MOH, KATHOH, aHWOH, CTENEHb
OKHCIICHUSI

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNYCCKHEC DJICMCHTBI

OMHCHIBATh U XapaKTepru30BaTh Ta0IN4HYI0 hopmy [leprnoanueckoii cucteMbl
XUMUYECKUX 3JEMEHTOB: pa3iuyaTh [OHATUSA <«TJIaBHAs MOArpynmna
(Arpynma)» u «mmo6ounas noarpynmna (brpymma)», «Manbie» U «OoNbIIHe»
MEePUO/IbI

packpeiBaTh  cMmbicn  Ilepuoguueckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBATh IMOHMMAaHUE MEPUOJUYECKOM 3aBHCUMOCTH CBOMCTB
XMMHMUYECKHX IJIEMEHTOB OT UX MOJ0XKeHUs B [lepuoanyeckon cucreme

COOTHOCUTH 00O03HAYEHHUs, KOTOpble UMeroTcs B Tabnuie «llepuomndeckas
cucteMa xumuueckux osaemeHTtoB J[.MI. MeHnneneeBay ¢ YHCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XHUMHYECKHX JJIEMEHTOB (COCTaB U
3apsn sapa, o01ee Yuciio JIEKTPOHOB M pacpeieNieHue UX Mo dJIEKTPOHHBIM
CIIOSIM)

OIPEACIIATL CTCIICHDb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCOMHCHUAX

OMPEACIIITE BUIA XUMHYECKOH  CBSI3U (KOBaJ'IeHTHaFI n I/IOHHaH) B
HCOPTraHNYCCKUX COCANHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

[To Teme: «BemecTBO U XUMUYECKAsT PEAKIIUS)

11

PacKpbIBAaTh CMBICT OCHOBHBIX XUMHYECKUX TTOHITHI: PaCTBOP, JIEKTPOJIHTHI,
HE3JIEKTPOJIUTBI, DIIEKTPOIUTHYECKAss JUCCOLMAUs, PEAKIUH HOHHOIrO
oOMeHa, KaTan3aTop, XMMHYECKOE paBHOBECHE, 00paTUMbIE 1 HEOOpaTHMBbIE
peakluu, OKUCIUTEIbHOBOCCTAHOBHUTEIIbHBIE  PEAKIUU,  OKHUCIIUTEb,
BOCCTaHOBUTENb, OKHCJIEHUE u BOCCTaHOBJICHUE, AJUTOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSA3h (KOBAJCHTHAS, MOHHAS, METAJUTMYECKas ),
KpUCTAJUIMYECKasl PEIIETKA, CIUIaBbl, CKOPOCTh XUMHUUYECKOW PEAKIINH

1.2

HWIUIIOCTPUPOBAThL  B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX MOHATHH |
HOPUMCHATD OTH IOHATHSA IIPU OIIKMCAHHWHM BCIICCTB U UX HpeBpameHHﬁ




1.3

14

COCTABJISITh YPABHEHUS SJIEKTPOJIMTUUECKON JUCCOLUAIIMM KUCIIOT, IIeI0Ue
U COJIEHi, MOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS PEeaKIil HOHHOTrO0 0OMeHa
pacKkpblBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKIUi
MIOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OalaHca STHX peakuuit

1.5

IIPOBOJUTH PacyEThI 110 YPABHEHHUIO XMMUYECKOM peaKkIuu

Ilo Temam: «HemeTasuisl 1 uX coeAMHEHUS» U «MeTajuibl ¥ UX COEIUHEHUS

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XapaKTepu3oBaTh (OMUCHIBATh) OOImMEe ¥ crenuuyecKkne XUMHUYECKUE
CBOMCTBA MPOCTHIX M CIIOKHBIX BEIICCTB, TOATBEPIK/Asl ONMCAHUE TIPUMEPAMHU
MOJICKYJIIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuuii

COCTABJISITh YPAaBHEHUS PEAKIMM, TOITBEPKAAIONINX CYIIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKYy BEIICCTBAMHU PA3IUYHBIX KJIACCOB

IIPpOrHO3UPOBAThb CBOMCTBaA BCHICCTB B 3aBHCUMOCTH OT HX CTPOCHH,
BO3MOXHOCTH TIPOTCKAHUA XHUMHUYCCKUX HpeBpaIIIeHI/Iﬁ B Ppa3JIMYHBIX
YCIIOBHUAX

CclleZIoBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM MOCy10il U 1a00paTOpHBIM
o0OpynOBaHHEM, a TakXKe IpaBUIaM OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLUSMHU I10 BBIOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX
OIIBITOB IO MOJYYEHHIO U COOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a)

IIPOBOJUTH PEAKLUH, MOATBEP)KAAIOIINE KAaYECTBEHHBIM COCTAaB pa3IMYHBIX
BELIECTB: pACHO3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpoMHA, HOIU,
kapOoHart, ocdar, cunukar, cyiabdar, FTHIPOKCUANOHBI, KATHOHBI AMMOHMS,
MOHBl HM3YYEHHBIX METAJJIOB, INPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB

ITo Teme: «XuMHusl M OKpyXkaroliasi cpena»

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nonstui: IIJIK Bemecrtsa;
KOppPO3Hs METAJIOB

MPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEIBHON JNEATENbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, 000O0IICHNE, CUCTEeMATH3allUI0, BBISIBJICHUE MPUUYUHHO-
CIIEJICTBEHHBIX CBSI3€d — JJII U3YYEHHUs CBOWCTB BEIIECTB M XUMHYECKHX
peakmuii; eCTeCTBEHHOHAYYHBbIE METONBl TO3HAaHUS — HaOIIJCHHE,
HU3MEPECHHE, MOJICITMPOBAHNE, IKCIICPUMEHT (PeaJIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUA

8 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumuu. Posb XuMuK B KM3HM 4YeIOBeKa. XUMHUs B CUCTEME HayK. Tema u
BellecTBa. PU3nUeCcKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

[lonstTe o meromax mMmo3HaHUS B XWMHUHU. YucTeie BemectBa U cMecd. CrocoObl
pas3aeneHus cMecen

1.3

14

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 31€MEHTbl. CHUMBOJBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U cil0KHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE
Xumuueckas ¢Gopmyrna. BaneHTHOCTh aTOMOB XHMHYECKHX ODJIEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHOocuTenbHass aTtomHas Macca. OTHOCUTENIbHAs
MOJICKYJIIpHAas Macca. MaccoBas g0JIs1 XHMHYSCKOr0o 3JIEMECHTA B COCIUHCHUU

1.5

KommuectBo BeniectBa. Monbs. MossipHast macca. B3anMocBsi3p KOJIMYECTBA, MAaCChl U
Yyclia CTPYKTYpHBIX €AWHMII BelecTBa. Pacuérel mo ¢opMylnaM XHUMHUYECKUX
COEAMHEHHI

1.6

dusnueckre U XUMUYECKUE SIBJICHUI. XHUMUYCCKas peakuuga 1 ee IIpHU3HAKU. 3akou
COXpaHECHHS MaCChl BelIECTB. XUMUYECKHUE ypaBHEeHUs. Kitaccuukaims XuMHUIeCKUX
peakiuii (CoequHeHus, Pa3IoKeHUs, 3aMeIIeHHs, 00MeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW TNOCYJIOM, C MpaBWIaMHu
paboThl B 1abopaTtopuu ¥ NMpuéMaMu oOpalieHus ¢ J1abopaTOpHbIM 000pYIOBaHUEM,
U3Y4YEHHE U onucaHue (U3NYECKUX CBOWCTB 00pa3ll0B HEOPraHWYECKHX BEIIECTB,
HaOmozeHne Qu3nueckux (IJIaBI€HUE BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B
CTYIKE, KHTICHHE W KOHCHCAIHSI BOJIbI) U XUMUYECKHX (TOpPEHHE CBEYH, TIPOKATUBAHIE
ME/HOM MPOBOJOKH, B3aMMOJEHCTBHE MeJa C KUCIOTOW) sBJICHUH, HAOIIOAEeHUE U
OMMCaHHE TPU3HAKOB NPOTEKAHUS XUMHUYECKHX peakUuil (pa3fiokeHue caxapa,
B3aMMOJICHCTBHE CEpHOW KHUCIOTHI C XJIOPUAOM Oapusi, pas3lioKeHUE THAPOKCHIA
menu(ll) mpu HarpeBaHuu, B3auMoJeWCTBHE Xkene3a ¢ pactBopoM comu Menu(ll),
U3yueHHe CIOoCcOO0B pa3jieleHus cMmecedl (C MOMOIIBbI0O MarHura, (QUIbTPOBAaHME,
BBITIAPUBAHNE, JUCTILILIINSL, XpoMmarorpadus), MPOBEICHHE OYHUCTKH TOBAPEHHOM
COJIM, HAOJIOJICHNE U ONMCAaHUE PE3Y/IbTAaTOB NMPOBEJCHUS ONbITA, UIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MaCChl, CO3aHUE MOJIeIel MOJIEKYJI (LIapOCTEPKHEBBIX)

Baxnerime npeicTaBuTeNId HEOPraHUYECKUX BEIIECTB

2.1

2.2

Boznyx — cmech razos. Cocras Bo3zayxa. Kuciopoa — 31€MEHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B mpupoje, Gu3ndeckue 1 XMMUIECKHEe CBOMCTBA (peaKIuu
ropenus). Oxcunel. [Ipumenenue kucinopoga. CrocoObl MOMTy4eHHUS KUCIOpOAa B
naboparopun U mpombiuieHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —
AJUIOTPONHASA MOUPHUKAIMS KUCIOPOAA

TernoBoit 3¢ddekr xumuyeckol peakluu, TEPMOXUMUYECKHE YpaBHEHHUS, DK30- H

SHJIOTEPMHUYECKHE pEaKkuuu. TOIUIMBO: Yroib W MeETaH. 3arps3HEHHE BO3/yXa,
yCUJICHHE TApHUKOBOTO 3 (ekTa, pazpylieHue 030HOBOTO CI0s

2.3

Bomopon — smemeHT W mpocroe BemiecTBO. HaxokneHuwe Bomopoaa B TPHPOJE,
¢u3nyuecKkre U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CriocoObl momydeHus. Kucnorel u
conu

2.4

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMHYECKUM ypaBHEHUSM




2.5

®usnueckue cBOMCTBAa BOJbl. Boma kak pactBopurens. PactBopel. HaceleHnHbsle u
HEHaCBILICHHbIE PAaCTBOPBL. PacTBOpUMOCTH BelECTB B BoJe. MaccoBas 1015 BeniecTsa
B pacTBOpe. XUMUYECKUE CBOKCTBA BO/bl. OcHOBaHUs. Poib pacTBOpOB B IPUPOJIE U B
KHU3HU yestoBeka. KpyroBopoT Bozbl B mpupoje. 3arpsi3HeHue Npupoasbix Bod. OxpaHa
Y OYHUCTKA IPUPOAHBIX BOJL

2.6

2.7

2.8

2.9

Knaccudukanus Heopranndeckux coenuHenuit. Oxcuapl. Kimaccupukamus OKCHIOB:
cosieoOpasymomire (OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHBIC) M HECOJIeOOpa3yroIIue.
Homenxiarypa oxcnioB. @U3sndyecKue 1 XUMUYECKHE CBOMCTBA OKCUAOB. [lonmydeHue
OKCHJIOB

OcnoBanus. Knaccuduxanuss ocHoBaHUMN: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanuil. @PuU3MYECKHME M XUMHUYECKHME CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHOBaHUI

Kucnorel. Knaccudukamus kucnor. Homenkmarypa kucinor. Dusmueckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psag aktuBHOCcTH MetaiioB H.H. bekerosa. [lonyuenue
KHUCJIOT

Comu. Homenknarypa coneil. @u3nueckue 1 XUMUYECKHe CBOMCTBA coliel. [lomydyenue
coJIer

2.10

211

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMH HCOPIraHUYCCKHUX COG,I[I/IHCHI/Iﬁ

XHUMHUYECKUHN SKCIIEPUMEHT: KaYECTBEHHOE ONPEIEICHUE COAEpPkKaHUs KUCIOpOaa B
BO31yXe, MOJIy4YeHHE, COOMpaHue, paclioO3HABaHUE M M3yUEHUE CBOMCTB KHUCIOPOJa,
HaOII0/IeHNEe B3aUMOJCHCTBUSI BEIIECTB C KUCIOPOJIOM M yCIOBHS BO3HUKHOBEHUS U
MpeKpanieHus ropeHus (1moxapa), 03HakoMJIeHHe ¢ 00pa3IiaMu OKCHUJIOB M OTICAHUE UX
CBOWCTB, MOJy4eHHE, coOMpaHMEe, PACIO3HABaHWE U HM3y4YEHHE CBOMICTB BOAOPOAA
(ropenwue), B3aumoiericTere Bogopoaa ¢ okcuaom Meau(ll) (Bo3amoxkHO rcoib30BaHUE
BUJIEOMATEpPHAIOB), HaOMI0eHNe o00pa3loB BEUIECTB KOJIMYECTBOM 1 MOJb,
uccle0BaHle 0COOEHHOCTEW pacTBOPEHUS BEUIECTB C PA3JIMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0OJE€H pacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJIaMU (HATpUEM M KajbIeM) (BO3MOKHO
UCIOJIb30BaHUE BUAEOMATEPHUAJIOB), OMpPEEeIEHUEe PAaCTBOPOB KHCIOT W LIENIOYeH c
MOMOUIBI0 HMHJUKATOpPOB, MCCIEAOBaHWE O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, HaONIOJIEHWE M3MEHEHMsI OKPACKH WHIAMKATOPOB B pPacTBOpax
KHUCJIOT U Iejouel, n3ydenue B3anmoaeictus okcuaa meau(ll) ¢ pactsopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUIAMH, PEaKLIUi HEUTpanu3aluu, MoJyuyeHne HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO0 MeTajula JIPYTrMM M3 pacTBOpa COJH, pelIeHHe
SKCIEPUMEHTANIbHBIX 33/au 1o TeMe «Baxuelmme Kiacchl HEOPraHUYECKHX
COECIMHEHUI»

[Tepnonnueckuit 3akoH u [lepnoanueckas cuctema XMMUYECKUX 3y1eMeHToB [[.1.
MenpeneeBa. CtpoeHre aToMoB. XUMUYeCKasi CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINU

3.1

[lepBbie TOMBITKK KIaCCU(UKAIMU XUMHUUYECKHX DJIEMEHTOB. [loHsTHE O Tpymmax
CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE M MIETOYHO3EMENbHBIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIe 00pa3yioT aM(pPOTEPHbBIE OKCUJIBI U THIPOKCHIbI

3.2

Ilepnonnueckuit 3akoH. Ilepumommueckas cucrtemMa XUMHUYECKUX 3ieMeHTOB [[.W.
MenneneeBa. Koportkonepuwonnas u mHHONEepuoaHas (opmer Ilepuonnueckoi
cucrteMbl xuMuueckux deMmeHtoB JI.MA. Menneneesa. Ilepuonsl u  rpymimsl
DU3NYECKUI CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB IEPHOIa U TPYIIIBI 3JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTomMHbIX sfaep. WM3otombl. OnekTpoHsl. CTpoeHuE
ANEKTPOHHBIX 000JI0UEK aTOMOB TepBBIX 20 XUMUYECKHUX 3JIeMeHTOB [lepuonndeckoii




3.4

cucrembl [[.1I. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO 3JIEMEHTA II0 €ro
nojoxxeHuto B Ilepuoauueckoii cucrteme .M. Menaeneera

3aKOHOMEPHOCTH  M3MEHEHHsI  paadyca aTOMOB  XUMHUYECKHX  3JIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpymmnaM MU NepuojaM. 3HAUeHHUE
[lepuonnueckoro 3akona u Ilepuonnueckold cUCTEMbl XMMHUUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. .M. MenaeneeB — yu€HbIN U rpaXKJaHUH

3.5

3.6

Xumnueckass  cBsizb.  KoBasieHTHas  (moJsipHass UM HEMOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBsA3b

Crenenp okxuciieHus. OKHCIUTEIBEHOBOCCTAHOBUTEILHEIC PEaKIuu. HpOHCCCBI
OKHCJICHUS U BOCCTaHOBJICHHUSA. OKHUCIUTEIN 1 BOCCTAHOBUTEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: M3Y4eHHE OOpa3lOB BELIECTB METANIOB U HEMETAJIOB,
B3aMMO/ICIICTBIE TUIPOKCHIA IIUHKA C PACTBOPAMH KHUCIIOT U IIeNouei, IpoBeAcHHE
OTBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropenue, peakliuy pa3ioKeHHs, COeTUHEHNS)

9 KVIACC

Kon
1

11

IIpoBepsieMblii 31eMeHT CO/IePKAHMS

BemectBo 1 xumuueckas peakius. [loBropenue

[leproanyeckuii 3akoH. Ilepmonmmueckas cucremMa XuMmMHueckux snementoB J[..
MengeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX

9JICMCHTOB IICPBbIX TpéX NEepruoaoB, Kajlusd, KAJIbLIUA U UX COE€IMHEHHUI B COOTBETCTBUU
C ITIOJIOKCHHUEM BJICMCHTOB B Hepnonnqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

1.2
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1.5

1.6

CrpoeHue BellecTBa: BHUJIbI XMMUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PpEIIETKM U BUIA
xumuueckon cBs3u. Kiaccupukanus M HOMEHKIATypa HEOPraHMUYECKHUX BEIIECTB
(MexIyHapoJHas U TpUBHAJbHAsA). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKUX  COCAVHEHUH, TIeHeTH4ecKas  CBs3b
HEOPraHUYECKUX BEIIECTB

Knaccugukarus XuMu4ecKUX peakui o pa3InYHbIM PU3HAKaM (110 YUCITY U COCTaBY
YYacCTBYIOIIMX B PEAKIMH BEILECTB, MO TEINIOBOMY 3P (DEKTY, 0 U3BMEHEHUIO CTENEHEH
OKHCIICHUSI XMMMUYECKHX DJIEMEHTOB, 110 OOpaTMMOCTH, MO YYacTHUIO KaTajau3aTropa).
OK30- W 3HJIOTEPMHYECKHE DPEaKIHH, TEePMOXUMHUYECKHEe YypaBHeHHudA. [loHsaTtue o
CKOPOCTH XUMHUUYECKOU peaKkLiuu

[TonsiTue 00 oOOpaTUMBIX M HEOOPAaTUMBIX XHUMHUYECKUX peakiusx. [lonstue o
TOMOTE€HHBIX M TE€TEPOTE€HHBIX peakuusx. [IoHATHE O XUMHUYECKOM paBHOBECHH.
@DaKTOpHl, BIUAIONINE HA CKOPOCTh XUMUUECKON PEaKUU U MOJIOKEHNE XUMHUYECKOT0
paBHOBECHSI

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU, DJIEKTPOHHBIN OanaHC OKHCIMTEIbHO-
BOCCTAHOBUTEIBHOM  PEAKLHH. CocraBiieHne  ypaBHEHHU OKHCIIUTEIILHO-
BOCCTaHOBUTEJIBHBIX PEaKIMii C UCIIOJIb30BAaHHEM METO/1a AJIEKTPOHHOT0 OaaHca

Teopust 3JIEKTPOIUTHYECKON AUCCOLMALMHU. IDJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, aHvoHbl. MexaHW3M [HCCOLMAIMM BEIIECTB C PAa3JIUYHBIMH BHAAMU
xumudeckor cBsizu. CreneHb nucconmanuu. CunbHBIE W clIaOble AJICKTPOJHTEHL.
Peakiiun noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUSI PEAKIIMii MIOHHOTO 0OMEHA, TTOTHBIC U
COKpalI¢HHbIe MOHHBIE YpaBHEHUs peakuuid. CBONCTBA KUCIOT, OCHOBAHUM U COJeH B
CBETE MPEIICTABIICHUN 00 JEKTPOJIMTHUCCKON arcconnanuu. KauecTBeHHbIC peaKIuu
Ha MoHBI. [TOHsATHE O TUIPOIIN3E COIEH




1.7

XVUMUYECKUHN SKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJENISAMU KPUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJJIOB (rpaduTta U ajiMasa), CI0KHBIX
BEUIECTB (XJOpUAA HATpUs); HCCIEIOBAaHME 3aBUCHMOCTH CKOPOCTH XHMHUYECKOU
peaKuu OT BO3JEHCTBUS Pa3INYHbIX (aKTOPOB; UCCIEIOBAHUE IEKTPOIPOBOAHOCTH
pacTBOpPOB BELIECTB, MPOLECCA AUCCOLMALMM KUCIIOT, IIeJI0ued U cojeil (BO3MOYXKHO
UCIOJIb30BAaHUE  BHAEOMATEpUAOB); IMPOBEIACHHE ONBITOB, WJUIIOCTPUPYIOLINX
NPU3HAKK TPOTEKAHUs PeaKUuii MOHHOTO oOMeHa (00pa3oBaHHE OCaJKa, BBIIACICHHE
raza, oOpa3oBaHHME BOJbl); OMbBITOB, WUTFOCTPUPYIOLIUX TMPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEakUui (rOpeHue, peakUuu pas3lIoKEHUs, COECIUHEHUS);
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX pEakluid Ha
MOHBI; PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a]a4

Hemeramns u nx COCIUHCHUA

2.1

2.2

OO61ass xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHUSI aTOMOB, XapaKTE€pHbIE
crernieHd okuciaeHus. CrpoeHne U (uU3MUECKHE CBOMCTBAa MPOCTBHIX BEIIECTB —
rajJjoreHoB. XMMHUYEeCKHE CBOWCTBA Ha IpuMepe XJIopa (B3aUMOICHCTBUE C METAJUIaMHU,
HeMeTaJlJIaMH, 111eno4aMu). XinopoBoopo. CossiHas KMCI0Ta, XMMUYECKHE CBOWCTBA,
HOJTy4eHHe, IpUMeHeHue. JleificTBre X10pa U XJI0pPOBOAOPOIa Ha OPraHNU3M YeJIOBeKa.
Baxneiimme XJI0puapl 1 X HAX0XKJICHUE B IPUPOJIE

OObmas xapakrepuctuka 3ieMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu oOoKucieHus. CTpoeHue M (U3NYECKUE CBOICTBA IPOCTBIX
BEIECTB — KHUCIIOpOJa U cepbl. AJUIOTPONHbIE MOIUGHUKALMU KUCIOPOAA U CEpBI.
Xumuyeckue coicTBa cepbl. CepoBOAOPOJ, CTPOEHUE, (PU3NYECKUE U XUMHUYECKHUE
cBoiicTBa. OKCHUIIBI Cepbl KaK NMPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
¢usnyecKkue U XMMHUYECKHE CBOMCTBA (0OIIME KaK IMpeACTaBUTENs Kjlacca KUCIOT U
cneunduyeckne). XUMHUYECKHE pEaKIUH, JIKAIINe B OCHOBE IPOMBIIUIEHHOTO
cnocoba monydeHus cepHo kucioThl. IIpumenenue. Conu cepHOM KHUCIOTHI,
KadecTBEHHasl peakius Ha cyinbdar-uoH. HaxoxneHnue cepsl U €€ coelMHEHHWH B
npupose. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeabl COEIMHEHUSMU Cepbl
(KMCTIOTHBIE ~ JOXKJAM, 3arps3HEHHE BO3/AyXa U  BOAOEMOB), CIIOCOOBI  €ro
PEIOTBPALIICHUS

2.3

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUs] aTOMOB,
XapaKTEepHbIE CTENIEHU OKHUCIEHUsS. A30T, pacpocTpaHEeHHE B IPUPOJE, PU3NUECKUE U
XUMHUYecKHe cBoiicTBa. KpyroBopoT azora B mpupoae. AMMHUaK, ero (u3ndeckue u
XUMHYECKHE CBOWMCTBA, MONTyYeHHe U nmpuMenenue. Conu aMMOHUS, UX QU3HUecKue u
XUMHUYECKHE CBOWCTBA, NpuMeHeHue. KadecTBeHHasl peakiys Ha HOHBI aMMOHMS.
A30THas KHCIIOTa, €€ MoylydeHue, (u3nueckue U XMMUYecKre CBOMCTBa (00Iue Kak
IpeCcTaBUTENs Kacca KUCIOT U cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHHHA. XHUMHUYECKOE 3arps3HeHHe
OKpYXKaroIllel Cpesibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3AYXa,
MOYBBI U BOJJOEMOB)

2.4

®ochop, ammorponHsle Momubukauuu Gocdopa, QUIMUECKHE U XUMHYECKHE
coiictBa. Oxcun dochopa(V) u ¢ochopHas Kuciora, GU3NYECKHe U XUMHUYECKHE
cBOMCTBa, mosydeHue. lcmonbs3oBanme ¢ocdaTtoB B KadecTBE MHHEPATBHBIX
ynoopeHuit

2.5

Obmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHU OKUCIECHUA. YIJIEpoA, aAIOTPOIHbIE MoAM(pUKaLuy,
pacrpocTpaHeHHe B MpHpoOJE, (PU3MUECKME M XUMHUYECKHE CBOHCTBA. AncopOuus.
Kpyrosopor yriepona B npupoje. OKkcuabl yriepoaa, ux (pusnueckue 1 XUMUYECKHe
CBOICTBa, IEHCTBUE HA )KUBBIE OPraHU3MbI, IOJIYYEHUE U IPUMEHEHUE. DKOIOTMUECKUE




po0JIeMBbl, CBs3aHHBIE ¢ OKcuaoM yraepoaa(lV); runoresa riiod6anrsHOTO MOTETUICHUS
KJIUMaTa; MapHUKOBBIA 3(P¢eKT. YroipHas KUCIOTa U €€ CONu, UX (PU3NYECKUE U
XUMHNYCCKUEC CBOﬁCTBa, MOJIYUCHHUC W TIIPHUMCHCHUC. KauectBeHnas pcaKknuusg Ha
KapOoHaT-uoHbI. Mcnonas3oBaHue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIILIICHHOCTH U
CEJIbCKOM XO35MCTBE

2.6

[TepBoHaYabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHECHUSAX YTIepoaa
(MetaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJI, MNIMLIEPHH, YKCYcHas kuciora). Mx cocraB u
xummu4aeckoe crpoenue. [TorsTre 0 OMOIOrMYECKN BaXKHBIX BEIIECTBAX: KUPAX, OCIKaX,
YIJIEBOJAX — U MX POJIM B )KM3HU YeJIOBeKa. MaTepHallbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM

2.7

2.8

3.1

Kpemuuii, ero ¢usnueckue M XWMHUYECKHE CBOWCTBA, MOJyYE€HHE M TNPHUMEHEHHE.
Coenunenus kpemMHus B npupoje. Obuue npeacrasieHus 06 oxcuae kpemuus(1V) u
KpeMHUEeBOW kuciore. CHIMKAThl, WX HCIOJIb30BaHWE B OBITY, MEIUIMHE,
MPOMBINUICHHOCTH. BakHelIe CTpouTeNbHbIE MaTepHallbl: KepaMmHKa, CTEeKIIO,
[IEMEHT, 0€TOH, kele300eToH. [IpobeMbl 6€30IacHOT0 UCTIONB30BAHUS CTPOUTEITBHBIX
MaTepuajoB B MOBCEAHEBHON KU3HU

XUMUYECKUH HKCIIEPUMEHT: U3yYeHHE 00pa3ll0B HEOPraHMYECKUX BELIECTB, CBOWCTB
COJITHOM KHCIIOTBI; NPOBEACHHME KAYECTBEHHBIX pEaKUUid Ha XJIOPHUI-UOHBI U
HAOMO/IEHUE TPU3HAKOB MX MPOTEKAHUS; OMbBIThL, OTpaxaromue Qusndeckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB M HMX COEAMHEHUN (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB); O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TAJIOT€HU[IOB);
O3HAaKOMJIEHHE ¢ oOpa3lamu cepbl U €€ COCIUHEHHUSIMHU (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEpHasIoB); HaONOJIeHHe Mpolecca OOYIJUBaHMs caxapa MOJI JEeHCTBHEM
KOHIEHTPUPOBAHHOMN CEPHON KHUCIIOThI; U3y4EHHE XMMHUECKUX CBOWCTB pa30aBIeHHON
CEpHOM KUCIIOTHI, TPOBEIEHUE KAUECTBEHHON peakuy Ha CyJb(haT-uoH U HaOII01eHe
MpU3HaKa e€ MPOTEKaHUsI; 03HAKOMJIEHUE ¢ (PU3NUECKHUMH CBOMCTBaMU a30Ta, pochopa
U UX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPHUAIOB), 00pa3IiaMy a30THBIX
u QocdopHbIX ynoOpeHUM; MoJydyeHue, COOMpaHHE, pPACIIO3HABAHWE U H3YUYCHUE
CBOWCTB aMMHMaKa; MPOBE/IEHUE KaueCTBEHHBIX peakIiil Ha HOH aMMOHHMA U (ocdat-
MOH U U3yY€HHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEHCTBUE KOHIIEHTPUPOBAHHOU
A30THOM KUCIIOTHI C MeJIbI0 (BO3MOXHO MCIOJIb30BAHUE BUAEOMATEPUATIOB); U3yUEHHE
MoJielel KpUCTaUIMYeCKUX pem€ToK anmasa, rpaputa, QpyiepeHa; 03HaKOMJIEHHE ¢
IpoIeccoM  aJacopOLUU  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHUBOras3a; IOJy4YeHHe, cOoOHMpaHHe, paclo3HaBaHUE U H3y4EHUE
CBOICTB YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KAaYeCTBEHHBIX peakluui Ha KapOoHaT- U
CHJIMKAaT-HOHBI U U3YYEHUE NIPU3HAKOB MX MPOTEKAHMSI; O3HAKOMIIEHHE C MPOAYKLIUEN
CHWJIMKAaTHOM TMPOMBIIUIEHHOCTH; pEIIEHUE SKCIEPUMEHTAIbHBIX 33/Jad 10 TeMe
«BaxkHeiilme HeMeTauIbl U UX COSMHEHUS

MerTasuibl ¥ X COeAMHEHUS

OOmast xapakTepUCTHKAa XUMHYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM HX
nosioxkenus B [lepuonnueckoi cucrteme xummudeckux anemeHToB .M. Menneneesa u
cTpoeHus: aToMoB. CTpoeHHE METaIoB. MeTajuinyeckas CBsI3b M METAJUIMUYECKas
KPHUCTAJUIMYECKas PEIIETKA. DJICKTPOXUMUYECKHUI psii HAIPSYKEHU METalIOB

3.2

®dusznyeckue W XHUMHUYECKHE CBOWCTBa MeTauioB. OOmuye cmocoObl TOMydeHHs
MmetaiuioB. IloHATHE O KOppO3unu MCTAJUIOB, OCHOBHBIC CHOCO6BI 3alllUThl UX OT
koppo3un. CiuiaBsl (CTanb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) U WX IPUMEHEHUE B OBITY
1 IPOMBIINTIJIICHHOCTH

3.3

[IlenoyHble MeTAIIBL: OJIOXKEHKE B [lepuoanyeckon cucteMe XUMUUYECKUX 3JIEMEHTOB
J.N. MeHneneeBa; CTpOCHHUE MX AaTOMOB; HaxXOXKJICHUE B mpupojne. PU3UYECKHE U




3.4

3.5

3.6

XUMHUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUIPOKCUIBI HATPUS
u kayus. [IpumMeHenne nenouHblX METaJUIOB M UX COEIUHEHUN

[IlenoyHo3eMeNbHBICE METAJIBI MAarHUd M KajiblUi: moJjioxkeHue B llepmomnueckoi
cucremMe Xxumuuyeckux diemeHToB JI.M. MeHneneeBa; CTpOEHHME UX aTOMOB;
HaxoXxjJeHue B npupoje. OU3nYeckrue U XMMUYECKUE CBOMCTBA MAarHWsl U KaJlbIUA.
Baxneiimue coenuHeHus Kaiublus (OKCHUJI, TMApPOKCcHI, cosn). KECTKOCTh BOIBI U
CrocoObI €€ ycTpaHeHUs

Amomunuii: nonoxkenue B Ilepuommueckoit cucreme XuMUYeckux 3iemeHToB JI.U.
MenpeneeBa; CTpoeHHE aroma; HaxokKJIeHHe B mpupojie. Ousnueckue U XUMHUUYECKHUE
CBOMCTBA aATFOMUHMS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M TUAPOKCH/IA ITFOMUHHUS

Kenezo: monoxenue B Ilepuoamueckoil cucreme xumuyeckux snemeHtoB J[.U.
MeHnieneeBa; CTpOCHHE aToMa; HaXOXJIeHHe B mpupoje. Pu3nveckne U XUMHUECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcuasl u conu xeneza(ll) u xenesza(lll), ux cocras,
CBOMCTBA U IOJIyYEHUE

3.7

4.1

4.2

XVWMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C 00pasllaMi METaUIOB M CIUIABOB, WX
(GU3NYECKUMHU CBOMCTBAMH; M3y4YCHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIIHS
U HATpUs C BOAOH (BO3MOXKHO HMCIIOJIb30BAaHHE BHIICOMATEPHAJIOB); HCCIICIOBAHHE
CBOWCTB KECTKOH BOJBI, Tpollecca TOPEHHs jKeje3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAYCCTBEHHBIX pPEaKIIHid
Ha WOHBI (MarHus, Kaiublus, amoMunus, uHka, xenesa(ll) u xemesa(lll), memu(ll);
HAOJTI0/ICHUE W OTICAHKE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA NOHAMH HATPUS, KW U
KaJbIus (BO3MOXKHO HCIIOJIb30BaHKE BHAEOMATEpUANIOB); UCCIeI0BaHne aM(OTEPHBIX
CBOMCTB THIPOKCH/IA ATFOMUHHS ¥ THUIPOKCHIA IIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX
3a/1a4 o Teme «BaxxHeire MeTaibl ¥ UX COSTUHEHUS

XWMHS U OKpY’Karollas cpena

Hosrlie MaTepurajibl 1 TCXHOJOTHUU. BemectBa u MaTcpHuaJibl B MMOBCEIHEBHOM KM3HHU
YeloBeKa. XUMHUSI U 300pPOBLE. bes3omacHoe mcnonap30BaHNE BEIIECTB M XMMHUYCCKHX
peaKI.[PII’I B 6HTy. HepBa;I NoMomb IMpu XUMHUYCCKUX 0KOr'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTMYECKOM TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKarollen
cpeapl IIJIK. Ponp XxumMum B pemieHMH 3Kojormdyeckux mpodnem. Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojb, MNPUPOAHBIA Tra3, HEPTb), MHPOIYKTHl UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XVUMUYECKUN SKCIEPUMEHT: H3yyeHHe 00paslloB MaTepuajoB (CTEKJIO, CIIaBbI
METAaJUIOB, TOJUMEPHbIE MaTepPHAIbl)




IMPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 MO3HABAEMOCTH SIBJICHUW MTPUPO/IbI, TOHUMAHNE 00bEKTUBHOW 3HAYMMOCTH
OCHOB XMMHYECKOM HAyKM Kak O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS,
KOMITOHEHTa OOILIEH KyJIbTYphl U MPAKTHYECKOW JEATEIBHOCTH YEIIOBEKa B
YCIOBUSAX COBPEMEHHOI'O O0IECTBA; TOHUMAaHHE MECTa XUMHUH CPENIU IPYTUX
€CTECTBEHHBIX HayK

1.2

1.3

0 HAY4YHBIX MCTOAAaxX IIO3HAHUSA, B TOM YHCIC OSKCIICPUMCHTAJIBHBIX M
TCOPCTUUCCKHUX MCTOAAaX HCCICAOBAaHHA BCUICCTB U U3YUYCHHA XUMHUYCCKUX
peaKuHﬁ; YMCHHE UCIIOJIb30BATH MOACIIN IJIA 00BACHECHUS CTPOCHUA aTOMOB
H MOJICKYJI

0 cdepax npodeccHOHATBHOW MAEATENbHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTHKEHUAX XUMUYECKOM
HAyK{, YTO IIO3BOJIUT OOYYArOIIMMCSI pacCMaTpHBATh XHUMHIO Kak cdepy
cBoell Oyaymiel mpohecCHOHAIbHONW NESTEIbHOCTH U CHeNIaTh OCO3HAHHBIN
BbIOOp XMMHHM Kak NpoQMIBHOIO IpeaMeTa IMpU TepexoJe Ha YpPOBEHb
cpeaHero odmiero oopazoBaHus

Bnanenune cuctemMoil XMMHUYECKHUX 3HAHUM M YMCHHE IIPUMCHATHL CUCTEMY
XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

2.1

BOXHEHININE XUMHUYECKUE MOHATHS: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, MPOCTOE M CJOKHOE BELIECTBO, OAHOPOAHAS W HEOJHOPOIHAsS
CMECh, OTHOCHUTEIbHBICE aTOMHAsi M MOJEKYJsApHas MacChl, KOJUYECTBO
BEIIECTBA, MOIIb, MOIISIpPHAs Macca, MOJISAPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb (CpemHsisi), XUMHUYECKash PEaKIMsi, PEaKIHH COCTUHEHUS,
peaKkIMy Pa3NOKEHUs, PEeaKIMU 3aMelleHus, peakiuu OOMeHa, TETIOBON
3 dexT peaxium, IK30- ¥ SHAOTEPMHUUECKUAE PEAKIIUH, PACTBOP, MAaCCOBAst AOJIS
XUMHUYECKOIO 3JIEMEHTa B COEAMHEHHM, MAaccoBas [OJi1 M NPOLEHTHAast
KOHIIEHTpalKs BEUIECTBA B PACTBOPE, SIAPO aTOMa, SIEKTPOHHBINA CIOM aToMa,
aToMHasi opOuTanb, paglyCc aroMma, BaJeHTHOCTh, CTENEHb OKHUCICHUS,
XUMHUYECKasi CBS3b, DJICKTPOOTPHUIATEILHOCTD, TOJISIpHAST W HEMOJIsIpHAas
KOBaJICHTHAs CBS3b, MOHHASI CBSA3b, METAUIMYECKAs! CBS3b, KPUCTAJUIMYECKAS
pemérka (aToMHas, HOHHAs, METAJUTMUECKasi, MOJICKYJISIpHAsI), MOH, KAaTHOH,
AQHUOH, DBJIEKTPOJIUT M HEDJIEKTPOJIUT, DJIEKTPOJUTHYECKAs JAUCCOLHAIIus,
pPEaKIMu HOHHOTO OOMEHAa, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEaKInH,
OKHUCJIUTEIh U BOCCTAHOBUTENb, OKUCIIEHUE M BOCCTAaHOBJIEHUE, AJIEKTPOJIN3,
XUMHUYECKOE paBHOBecHE, OOpaTHMMble M HEOOpaTHMBIE PEaKIMh, CKOPOCTh
XUMUYECKOU peakiuu, karanuzarop, [1IJIK, koppo3us MeTaios, CIijIaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHH: 3aKOH COXPAaHEHHS  MAacChl,
nepuoanueckuit 3akoH /.M. MeHeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TEOPUM XUMUU: aTOMHO-MOJIEKYJIIpHAsl TEOPUs, TEOPUS DIIEKTPOIUTUIECKOU
JUCCOLUaun

Brnanenue oCHOBaMM XMMHYECKOW IPaMOTHOCTH, BKJIFOUAOIICH:




3.1

YMEHME IPABUIIBHO UCII0JIb30BATh U3YUYEHHBIE BELIECTBA U MAaTEepHUalIbl (B TOM
YyHuCclie MUHEpalibHble YJOOpEeHMs, METaulbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOJHBIX MCTOYHUKOB YIJIEBOJOPOJIOB (YIJIs, IPUPOIHOTO
ra3a, HeTu) B OBITY, CEJIbCKOM XO3SIIICTBE, HAa MPOU3BOJICTBE U MOHUMAaHUE
3HAYCHUS KHUPOB, OCIKOB, YIJIEBOAOB Ui OpraHM3Ma 4YeJOBEKa; yMEHHE
IIPOrHO3UPOBATh BIMSHUE BEIIECTB U XMMHYECKHUX IPOIECCOB HA OPTaHU3M
YeJI0OBEKA M OKPYIKAIOLIYI0 IPUPOJIHYIO CpERY

3.2

3.3

3.4

YMCHHUC UHTCIPUPOBATE XUMUUCCKHUEC 3HAHUSA CO 3HAHUAMHA APYTUX y‘-IGGHBIX
npeaMETOB

HaJIM4MEe OmblTa paboThl C pa3IMYHBIMU HMCTOYHMKAMM HH(QOpPMALUHU 110
XUMUH (Hay4dHasi 1 HAy4HO-TIOIYJISIpHAs JIMTEPATypa, CJI0BapH, CIIPaBOUYHUKH,
UHTEPHET-PECYPCHI)

yMeHue OOBEKTHMBHO OLEHMBAaTh MH(OpMAIMIO O BEIIeCTBaX, HX
IIPEBPALLCHUAX U IPAKTUYECKOM IIPUMEHEHUH U YMEHUE UCIIOIb30BATh €€ IS
peleHus yueOHO-1103HaBaTeIbHbIX 3a1a4

BrnaneHue ocHOBaMHM TMOHSTUHHOIO ammapara U CHMBOJIMYECKOTO SI3bIKA
XUMHUH JJI COCTaBJICHUS (DOPMYIT HEOPraHWYCCKUX BEIECTB, ypaBHEHUH
XUMHYECKHX peakuui; ocHoBamMH xumuueckoid HomeHknatypsl (IUPAC u
TPUBHUAIILHOM)

YMeHue o0bACHATH CBSI3b MOJIOXKEHUS dieMeHTa B [lepuoauueckoii cucreme
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB M 3apsa  sApa, oOliee YHCIO 3JIEKTPOHOB), pacHpeieIeHHEM
AJIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOAOB,
KaJIUs U KaJIbLIVs

[IpencraBneHne O NEPUOAMYECKOM 3aBUCUMOCTU CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPULATENIBHOCTD ), TPOCTHIX U CIOMKHBIX
BEIIIECTB OT IOJIOKEHUS 37eMeHToB B Ilepuonuueckoil cucteme (B MajbIx
nepuoax M riaaBHbIX MOATPYIAX) U JIEKTPOHHOIO CTPOEHMSI aToMa

YMenue knaccuuuupoBarh:

7.1

XUMHNYECKHUEC DJICMCHTBI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

8.1
8.2
8.3
8.4

XUMHUYECKHE PEAKIIUT
YMeHue Onpeaciarh:

BaJICHTHOCTb U CTENIEHb OKMCIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYpPBI B COETUHEHUSX
XapakTep Cpebl B BOAHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
OKHUCJIUTEh U BOCCTAHOBUTEID

YMeHue xapaktepu3oBarh pu3nueckre U XMMUYECKHUEe CBOMCTBRA:

9.1

9.2

MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOI, rpaduT, aiMa3, KpEMHHUH, a30T,
docdop, cepa, XJI0p, HATPUI, KA, MATHHMA, KaJbIUi, aTIOMUHUH, JKEIe30)
CJIOKHBIX BEIECTB, B TOM YHKCJI€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/I, OKCHABI i THAPOKCHIBI MeTaiIoB |I—I1A rpym,
amomunus, menu (1), nunka, xenesa (11 u 1), okenasr yraepona (11 u 1V),
kpemuus (1V), azota u pocdopa (111 u V), ceprr (IV u VI), cepaucras, cepnas,
a30THCTasl, a30THas, pochopHas, yroipHasi, KDEMHHEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3UPOBATH U XapPAKTCPU30BATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX
COoCTaBa U CTPOCHH:A, MPUMEHCHUC BCIICCTB B 3aBUCHUMOCTHU OT HX CBOﬁCTB,




BO3MOXHOCTb TIPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B Ppa3JIMYHBIX
YCIIOBUAX

YMeHne cocTaBIATh MOJICKYJSIPHBIC 1 MOHHBIC YPaBHCHHA peaKuHﬁ, B TOM

10
qucie:
10.1 peaxiuii HOHHOTrO 0OMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIONINX XUMHUYECKUE CBOWCTBA HM3YUEHHBIX KJIAcCOB (TPYIII)
HEOPraHMYECKUX BEIIECTB
104 MOITBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BIUUCIATH (IPOBOAUTH PacuéThl):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIEMEHTa B COSIMHEHUNU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSAM XMMHUYECKUX pEaKUUd M HAXOJUTh KOJMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB WIH ITPOYKTOB PEAKITUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH METOJaMH HAy4yHOro TMo3HaHUS (HaOIIOJeHHe, H3MEpEHue,
191 OKCIIEPUMEHT, MOJICTUPOBAHUE) IMPU H3YYCHHH BEIIECTB W XUMHUYECCKHX
SABIIEHUH; yMeHHE c(OpPMYIMpPOBaTH MPOOJIEeMYy U MPEAJOKUTh TyTH &
pelIeHus
122 Oe3omacHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XUMHUYECKON MOCYA0U U
1a060paTOPHBIM 000PYIOBaHHEM
npaBuiiaMyd 0e30MacHOro oOpalleHusi ¢ BEIIeCTBAMM, HCIOIb3YEMbIMU B
MTOBCETHEBHOM KU3HU, ITPABUIIAMH ITOBEJICHHS B IIETISIX COCPEIKCHUS 37I0OPOBBS
12.3 U OKpYXawllell NpupoJHON cpenbl; MOHMMaHHE Bpeaa (OMAaCHOCTH)
BO3JICHICTBUS HA JKUBBIC OpPraHU3MbI ONPEICIEHHBIX BEIIECTB, CIIOCOOOB
YMEHbIIIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS
13 Hanuuue mnpakTHuecKUX HABHIKOB TUIAHUPOBAHUS U  OCYIIECTBICHUS
CIICTYIOIIUX XUMHUYECKUX IKCIIEPUMECHTOB:
U3Y4YeHHE M ONHCaHWe (U3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 GUBUYECKUMA W XMUMHYECKUMHU SIBIICHUSIMH; OIIBITHI, WJUTFOCTPHUPYIOIINE
MPU3HAKY MPOTEKAHUSI XUMUYECKUX PEAKIUi
13.2 U3ydeHHe crocoOO0B pa3eseHus cMmecen
MOJTy4YeHUE KHCIOpOJa M M3YyYEHUE €ro CBOWCTB; MOIYYCHHE BOJOpPOJAA H
13.3 U3y4eHHE €ro CBOWCTB; TOJyYE€HHE YTJICKHCIOro ra3a W H3Y4eHHE €ero
CBOICTB; MOJTYYEHHE aMMHUAKa U U3YUYEHHUE er0 CBOWCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10JI€M paCTBOPEHHOIO
BEIIECTBA
135 MpUMEHEHNE UHINKATOPOB (JJaKMyca, METHJIOpaHXa 1 (beﬂonqlTaneHHa) TUTST
ompesieNieHus] XapaKTepa Cpelibl B paCTBOPAX KUCIOT U HIeNIouen
UCCIIEJOBaHNE M OIMCAHWE CBOWCTB HEOPraHWYECKUX BEIECTB Pa3IMYHbBIX
KJIACCOB; M3YYEHHE B3aUMOICHCTBHSI KUCIIOT C META/IaMU, OKCUIAMH METAJLIOB,
136 pacTBOPUMBIMH W HEPACTBOPHUMBIMU OCHOBAaHHSIMU, COJISIMH; TIOTY4YEHHE

HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OJHOTO MCETalllla AOPYruM U3
pacTBopa CoJIM; HCCleqoBaHHWE aM(pOTEPHBIX CBOWCTB THIPOKCHIOB
AJIFOMUHHUA 1 HUHKA




13.7

13.8

14
141

pElIeHUE HKCIEPUMEHTAIbHBIX 3a7au 1o TemaMm: «OCHOBHBIE KJIAcChl
HEOPraHWYECKUX COCAMHEHHUI»; «DJICKTPOJIMTUYECKAsT  JUCCOLUALIUSY;
«BaxkHennne HeMeTalIbl U UX COCAMHEHM», «BakHeHuIe MeTaaiabl U UX
COCTUHCHUY

XUMHYECKHE JKCIICPUMEHTBI, HJUIIOCTPUPYIONINE TPU3HAKUA TPOTEKAHUS
peakuii MIOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIIMM Ha MPUCYTCTBYIOIINE B
BOJHBIX PAacTBOpax HMOHBI: XJOPHUA-, OPOMHUI-, HOAUI-, CYIbdat-, Gocdart-,
KapOOHAT-, CUIIMKAT-aHHOHBI, THIPOKCH/I-UOHBI, KATHOHBI AMMOHUSI, MarHus,
KaJIbIIMS, ATFOMUHMS, Jkele3a (2+) u xkenesa (3+), meau (2+), muHKa

VYMenue:

MMPEACTaBJIATh PE3YJIbTAThI SKCIICPUMCHTA B q)opMe BBIBOJOB, 10OKa3aTCIbCTB,
Fpa(bI/IKOB n Ta6JII/III 1 BBIABJIATH OSOMIIMPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHABIUBATh CBS3M MEXKIY pEaTbHO HAOIIOJAEMBIMH XUMUYECKUMHU
SBJICHUSAMH M TIPOIECCaMHU, IPOUCXOISIIMMH B MaKpOo- U MHKPOMHPE,
OOBSICHATh IPUYUHBI MHOTOOOpa3Hs BEIIECTB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 [lepBoHavYaJIbHBIE XUMUYECKHE MTOHATHUSA
1.1 UYucTteie BemecTBa 1 cMecH. CiocoObI paszielieHus: cMecei
12 ATOMBI U MOJEKYJIbl. XUMHYECKHE d3JeMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTeie U ClI0KHbBIE BEIIECTBA.
13 Xumuueckass ¢opmyna. BaneHTHOCTb aTOMOB XHWMHYECKHUX 3JeMeHTOB. CrerneHb
OKHUCJICHUS
14 3aKOH ITOCTOSHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J10J1s1 XUMHYECKOT0 3JIEMEHTA B COEAMHEHU U
15 KomnuectBo BemectBa. Mok, MomnsapHas wmacca. MomspHblii  00bEM  Ta30B.
B3aumocBsI3p KOJIMYECTBa, MACChl U YHMCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusnyeckue U XUMHUYECKUE SIBJICHUS. XUMHUUYECKasl peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MACChI BEUIECTB. XUMUYECKHE YPABHEHUS
2 [lepuonnueckuit 3akoH u llepuognueckas cucrema XUMHYECKUX 3yieMeHTOB J[.M.
MenneneeBa. CTpoeHHe aTOMOB
[lepnonnueckuit 3akoH. llepuogmyeckas cucreMa XUMHUYECKHX 3ieMeHToB JI.U.
2.1 MenpaeneeBa. [lepuoasl u rpynmel. @Pu3ndecKkuil CMbICI TOPAIKOBOTO HOMEpa, HOMEPOB
neproja U rpymibl AJIEMEHTa
Crpoenne aromoB. CocrtaB aromHbIx snep. M3zorombsl. Onextponbsl. CrpoeHue
2.2 ANEKTPOHHBIX 000JI0UeK aTOMOB MepBhIX 20 XxuMHUYecKux 3eMeHToB [lepuonnyeckoit
cuctemsl /.M. MeHnneneera
3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XHMHYECKHMX OJJIEMEHTOB IIEPBBIX TPEX
23 NEepUOJOB,  Kaimus, Kajblus  (paguyca  aTOMOB,  3JEKTPOOTPULIATEIBHOCTH,
METANINYECKUX U HEMETAJUNIMYECKUX CBOMCTB) M MX COEAMHEHUN B COOTBETCTBHUHU C
MI0JIO)KEHHEM 2JIeMeHTOB B [lepuonueckoil cuctemMe u CTpOEHHEM X aTOMOB
3 CrtpoeHue BemiecTBa
Xumunyeckass  cBsi3b.  KoBaneHTHas  (HOJsipHas W HENOJSpHas)  CBS3b.
3.1 DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3J1eMeHTOB. MoHHas cBsa3b. Mertaminueckas
CBSI3b
39 TI/IHVBI KPUCTAINTNYECKUX PEIIETOK (aTOMHafi, HOHHAA, MeTaJIn4ecKast), 3ABHCHMOCT
CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMUECKOU PEIIETKU U BUJA XUMUYECKOU CBSI3U
4 Baxneiiine npeactaBuTean HEOPraHMYECKUX BellecTB. HeMeramibl U UX COeIMHEHMUS.
MerTaJsbl ¥ X COETUHEHUS
Knaccudpukanus ¥  HOMEHKIATypa HEOPraHWYECKHUX  COCJUHEHHI:  OKCHIOB
41 (coneoOpa3yrolue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBbIE) U HecoJeoOpa3yoollue;
OCHOBaHHUH (IIET0YM U HEPACTBOPHMBIE OCHOBAHUS); KUCIOT (KHCIOPOACOAEPIKaIINEe U
0eCKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpeTHUX U KHCIIBIX)
42 Pu3nuecKre 1 XUMUYECKHE CBOMCTBA IPOCTHIX BENIECTB-HEMETAIIIOB: BOJAOPOAA, XJI0pa,
KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
DU3nYecKue U XMMHUYECKHE CBOMCTBA MPOCTBHIX BELIECTB-METAJIIIOB: JINTUSA, HATpHS,
4.3 KaJIAsl, MarHUS M KaJIbLIKS, aJIFOMUHUS, XKeje3a. DIEKTPOXUMUYECKUN PsJl HAIPSKEHUI
METaJIJIOB
44 Ou3nNYeCcKue M XUMUYECKHUE CBOMCTBA BOJIOPOJIHBIX COCIUHEHUN HEMETAIJIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHAKA




du3nyecKne U XMMHUECKHE CBOMCTBA OKcu0B HemeTauioB: cepsl (1V, V1), azota(ll, 1V,

45 V), docdopa(lll, V), yraepona(ll, 1V), kpemuusi(1V). [ToayueHre oOKCHI0B HEMETAIIOB

46 Xumuveckue cBorcTBa okcHIoB: MeTaioB IA—IIA rpymm, nuaka, meau(ll) u sxeneza(ll,
[11). TToryueHne OKCUIOB METAJLIIOB
XUMHUYECKHUE CBOWMCTBA OCHOBAaHMW U aM(OTEPHBIX THUIAPOKCUIOB (HA TpUMEpe

4.7 THIPOKCHUIOB aJIOMUHUS, Kene3a, LuHKa). [lonmydyeHune ocHoBaHMit M aM(OTEPHBIX
THAPOKCHUJIOB
OOme XMMUYECKHE CBOMCTBa KHUCIOT: XJIOPOBOJOPOJIHOW, CEPOBOIOPOIHOM,

48 CEPHHUCTOM, CEpHOH, a30THOH, ¢GochOpHON, KpPEeMHHEBOH, yroibHOW. OcoObie
XUMHUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. llosmydyenue
KHCIIOT

4.9 OO0mue XUMHUYECKHE CBOMCTBA cpeHuX coJier. [Tomyuenue coneit

410 [Tonyuenue, cobupanue, pacrio3HaBaHHE BOAOPO/a, KUCIOPO1a, aMMHAaKa, YTJIEKUCIOro
rasza B JlabopaTopuu

411 [Tonydyenue ammuaka, CepHOU M a30THOM KUCITIOT B MPOMBILIUIEHHOCTH. O0I1I1e CrIOCOObI
MIOJIy4YEHUS] METAJIJIOB

4.12 ['eneTnyeckas CBSI3b MEXKIY KJIACCAMH HEOPTaHMYECKUX COCTMHECHUM

5 XUMHUYECKUE PEAKIIUU

Krnaccudukanus XHMHUECKUX PEAKIIUH 110 pa3InIHBIM MPU3HAKAM: 110 YHUCITY B COCTAaBY

5.1 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, M0 TEIULIOBOMY 3(PPeKTy, 10 U3MEHEHUIO CTeTeHen
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB

50 TermnoBoit 3¢ dekT XUMUYECKOW peaklnHu, TEPMOXHMHUYECKHE YpaBHEHHUS. DK30- H
SHJOTEPMUUYECKHE peakIuu. TepMOXUMUYECKHE YPaBHEHUS
OKHCINTENbHOBOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENIM M BOCCTAHOBUTEINH.

5.3 [Ipoueccsl OKHUCJIEHUS u BOCCTAHOBJICHUA. DNEeKTPOHHBIN OanmaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

54 Teopust anexkrponuTuueckoid auccounanuu. KaTtnoHbl, aHUOHBI. OJIEKTPOIUTHl U
HEeRIeKTPONUThL. CUITbHBIC U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIHAINH

55 PeaKI_II/IIfI. MOHHOTO OOMeHa. Y CIoBUS MpOTEKaHNs peakuuii HOHHOTO 0OMeHa, MOJTHbIE U
COKpaIl¢HHbIC HOHHBIC YPaBHEHUS PEaKIIUA

6 XuUMHS ¥ OKpYKaromas cpeaa

BemecTBa 1 Mmatepualibl B TOBCETHEBHOM KU3HU yesloBeka. bezonacHoe ucnonb3oBaHue

6.1 BEIIECTB M XMMHUYECKUX peakiuil B yabopatopuu u ObITy. llepBas momomis mpu
XUMHUYECKHUX 0’KOTaX U OTPABJICHUSIX
XUMHUYECKOE 3arps3HEHHE OKPYXKAroIIed cpenbl (KUCIOTHBIC MOXAH, 3arpsi3HEHUE

6.2 MIOYBHI, BO3/TyXa U BOJIOEMOB), CIIOCOOKI ero npeaoTBpaiuenus [penensuas nonycrumas
koHneHTpanus BemectB (IIJIK). Ponp xumMuu B pemeHu# 3KOJOTUYECKUX MPOOIEM.
VYcunenue napHuKoBoro 3hdexra, pa3pyrieHue 030HOBOTO CIIOs
[Ipumenenue cepsl, a3oTa, hocdopa, yriaepoaa, KpEMHUS U UX COCTUHEHUI B OBITY,
MEJUILIMHE, MNPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. I[IpuMeHeHne MeTamioB u

6.3 CIUTaBOB (CTayb, YYTyH, NIOPATIOMHHHI, OpoH3a) B OBITY M MPOMBIIIIEHHOCTH WX
coequHeHni. [loHATHE O KOPpPO3WUM METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
KOppO3uu

6.4 [IpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB (Yrojb, IPUPOAHBIN a3, HeTh), MPOIYKTHI HX
nepepaboTku (0€H3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

6.5 [lepBoHavanbHBIC TOHATHS 00 OPraHUMYECKUX BEIIECTBAX KaK O COSMUHEHHUSX Yriepoaa

(MeraH, 9TaH, ATHWIEH, AllETWICH, ATAHOJ, TJMIEPHH, YKCycHas Kuciota). [lonstre o




OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUPAX, OENKax, yriieBoJaX — U MX POJU B KU3HH
YeJioBeKa
7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHYECKUX COCTUHECHUN
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSIM

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U151 YYEHUKA
ABTtopckas yueonas nporpamma O.C. I"'abpuensn «IIporpamma ocHOBHOTO 00111eT0 00pa3oBaHusl. XUMHS.
8-9 kmacce». M.: [Ipoceemenue,2019.
[Na6puensu O.C. Xumus. 8 knace: yueonuk/ ['abpuensu O.C. — 2-e uznanue - M.: [Ipocsemenue, 2024.

Xumus. 9 kitacc: yaeOHUK Jiist 001eoopa3zoBaTeNbHbIX yapexaenuii/ 'abpuensa O.C.- M.: [Ipocsemenue,
2019

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA
Xumus (0azoBelii  ypoBeHb). Peammzamms tpeboBanmii @I'OC ocHoBHOrO o00mero o0Opa3oBaHUS:
MeToaudeckoe nocooue amns yuutens / Kasepuna A. A., [luuyruna I'.B.; mox pen. I'. B. ITuuyrunoii. M. :
OI'BHY «MHctutyT crpateruu pa3Buths oopazosanus PAOy, 2022. 81 c.:

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6nuoreka [IOK https://m.edsoo.ru/7f41a636

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yuurens «f uay Ha ypoK XUMHK»
http://him.1september.ru Enunas komnekuus L{OP: [Ipenmernas konnekuus «XuMus»
http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-HaydHBIE  OKCIEPHUMEHTBHI:  XHUMHSIL.
Komnexuust Poccuiickoro o01ieo6pa3zoBaTeinbHOTo nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mKoJIbHUKOB 10 XUMHUH

http://chem.rusolymp.ru Opranuyeckas XuMusi: SJIEKTPOHHBIN YICOHUK I CPEAHEH IIKOJIBI

OCHOBBI XMMHU: 3JIEKTPOHHBIN yueOHukhttp://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMHUS
http://www.chemistry.ru  JluctaHiimoHHass  OJMMIIMaJa 1O XHWMHUHU:  TEJIEKOMMYHHUKAIIMOHHBIN
00pa30oBaTeNbHBIA TPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHiimoHHbIe SBPUCTUIECCKUE OJTMMITHAIBI
0 XUMUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XUMHUs

http://home.uic.tula.ru/~zanchem W13 omneita paboTs! yunrtenst xumuu: caiit H.}O.CricmanoBO#M
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoit

http://www 104.webstolica.ru Kinaccupukanus XuMHUuecKiX peakiuuit

http://classchem.narod.ru KouTpen — Xumus i Bcex: ydeOHO-MHPOPMAIIMOHHBIN calT
http://kontren.narod.ru Marepuans! kadeapsl puznueckoit 1 kommongHoN xumun KOxHoro denepaabHOro
YHHUBEPCHTETA.

http://www.physchem.chimfak.rsu.ru Meronuka o0yuenus xumuu: cat kapeapst xumuu HI'TIY.
http://mctnspu.narod.ru Merogudeckoe oObeaumHeHue yuuteneir xumuu Ceepo-Bocrounoro okpyra
ropojia MOCKBBIL.

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO.

http://www. nanometer.ru OHaiiH-CIIPaBOYHUK XUMUYECKUX JIEMEHTOB.
WebElementshttp://webelements.narod.ru [TomymnsipHast GuOIHOTEKA XUMHYECKUX IIEMEHTOB


https://m.edsoo.ru/7f41a636

http://n-t.ru/ri/ps Caiir Alhimikov.net: ydeOHBIC W CIpaBOYHBIC MaTepHaabl MO XuMuu http://www.
alhimikov. net Caiitr Chemworld.Narod.Ru - Mup xumuu http://chemworld.narod.ru Caiit «BupryanbHas
XUMHAYECKast IIKOJIa

http://maratakm.narod.ru Caiit «Mup Xumum»

http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu.

http://www.xumuk.ru Xumuueckast crpaanuka Spocinasckoro LlenTpa TeneKkoMMyHHUKAIUN
UUH(OPMAIMOHHBIX CUCTEM B 00pPa30BaHUH.

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moprain ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yaeOHbIe 1 cripaBOYHBIE MaTEpHAIIbI
http://www himhelp.ru Xumus: Marepuans! «Bukuneaun» — cBOOOIHOM SHIUKIIOTC AN
http://ru.wikipedia.org/wiki/Xumus Xumusi I BCeX: WUIFOCTPHUPOBAHHBIC MaTEpHAIBI 10 OOIIEH,
OpraHNYECKON U HEOPraHUYECKON XMUMUH.

http://school-sector.relarn.ru/nsm Xumus u xu3ab — X XI BeK: HAyYHO-TTOMYJIAPHBIH.
x)ypHaihttp://www.hij.ruXumo3a: coobmiectBo yuuteneid xumum Ha moptane «CeTh TBOPYECKHX
YUUTETIEN.

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkoibHUKAM O XHMHH: CAHT XHUMHUYECKOTO
daxynbTera Antl'Y.

http://www chem.asu.ru/abitur DnexkTpoHHass OMOIMOTEKA IT0 XUMUHU H TEXHHUKE
http://rushim.ru/books/books.htm DnexTponnas 6ubnaroTeka yueOHbIX MaTepPHAIOB IO XMMHH Ha TIOpTalie
Chemnet.
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