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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XuMHH Ha YpOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npenactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTaHHUS M C Y4ETOM KOHLEMIIMU IPEroAaBaHusl yyeOHOro mpeaMera
«Xumusn» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmMa mo xXuMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmIel cTpareruu o0ydeHws,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJepKaHKe, MPeIyCMaTPUBAET paclipelieieHne ero mo kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM MPOrpamMMbl 110 XMMHUH, ONIPEAEISAET KOIUUECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO IOCIIe0BATEIbHOCTD
U3YYEHUS XUMUU C YUYETOM MEKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKU y4eOHOIrOo
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcsi, OnpeaessieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3any TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHOM MpOTrpaMMbl Ha
YpOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAK)Ke TpeOOBaHUHN K pe3yJbTaTaM 00yUeHUS] XUMHH
HAa YypOBHE LeJeil W3ydYeHHs mpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JESTEIIbHOCTH 00YJaroIIerocs 10 OCBOCHUIO yU4eOHOTO COIePIKaHUS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIst JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOIIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEN
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTUSL YeNOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYECKON 0e30acHOCTH, MPOOIIeM 3JpaBOOXPaHEHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011ei 1 (yHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOl ~ NeATenbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOOUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
po(hecCHOHAILHOM IS TEIILHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOABI U YEJIOBEKa, SBJSETCSI OTBETCTBEHHBIM 3TAarioM B (OPMUPOBAHUU
€CTECTBEHHOHAYYHOU rPaMOTHOCTH O0yUaIoLIXCs;

crocoOcTByeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHOHAYYHBIM
3HaHUSIM, K TPHPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcsi.

JlanHble HampaBieHUsS B OOYyYEHHHM XMMHH OOECTICUMBAIOTCS CHEIU(HUKON COomepKaHUs
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TeJarornyeckd aganTHPOBAaHHBIM OTpakeHHEM
0a30B0il HayKH XMMHHU Ha OTpeAEIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IEro oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHSITHI OPraHNYE€CKON XUMUH.

CrpykTypa conepkaHHsl NMPOrpaMMbl 0 XUMHUH C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOI'O
nonxona k e€ mzydenuro. CojepkaHue CKIAIbIBAETCS W3 CUCTEMBbl MOHATUH O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYECKOM peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMITY IOCJIEI0BATEIbHOIO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX IIPECTABICHUM Pa3HOTrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuoanueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MpECTaBIEHUH 00 ANEKTPOIUTUUECKOM TUCCOIMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCd HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOM KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOJbI,
LEHHOCTHOTO OTHOILIEHUs K HAyYHOMY 3HAaHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
OPOMCXOOUT C TPHUBJICYCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «Pusuka. 7 Kjiaccy.

[Tpu u3yyeHH XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajaua y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0O0OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOILIEHNN K HayYHBIM METO/IaM MO3HAHUS IPU U3yYEHHUH BEIIECTB U XMMUYECKUX PeaKItii, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B y4eOHO-
MIO3HABATENLHOM U yueOHO-MCCIIEI0BATENBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs Ba)XHOE 3HAUECHUE
npuoOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHUIO pPEIIeHUH, CMOCOOHOM amanTHUpoOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYyYEHHUS Ha CHUCTeMaTH4ecKoe NpuoOIIeHne oO0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  I103HAHUf,
(bOpMHPYIONIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecreueHrne YCIOBHH, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAOIIUMUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— (hopmupoBanue obmel GyHKIIMOHAIBHONW U €CTECTBEHHOHAYYHOM TPaMOTHOCTH, B TOM
yHclie YMEHHI OOBSCHATH U OLICHMBATH SIBJICHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TIOJYYEHHBIE MPH H3YYCHUH XUMHH, NPUMEHATh HMX MpPH peleHHuH mpodieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOU NEATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HalIPaBICHHOCTH AaJbHEHIIero o0yueHus..



OO01ee YuCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 gacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHSATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METO/1ax MOo3HaHMs B XMMUU. UncTele BemecTBa U cmecu. CriocoObl pa3ieneHus cMeceil.

ATOMBI ¥ MOJEKyIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTble u cnoXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA B COETMHEHUH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
YHClia CTPYKTYPHBIX €AWHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKUX COSTUHEHUH.

®uznyeckue M XUMHYECKHE SBICHHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BelllecTB. Xumuueckue ypaBHeHHs. Kinaccuduxanus XuMuyeckux peaxuui
(coemuHeHus, pa3oKEeHHs, 3aMeITCHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMHU pabOThl B JabopaTopuu U MpUEMaMU
oOpareHusi ¢ J1abopaTopHBIM O0OpPYAOBAaHHEM, M3YYCHHE M ONMUCaHUE (DPU3NYECKUX CBOMNCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM0IeHHe (pr3nueckux (TIaBiIeHUE BOCKA, TasTHUE JIbA,
pactupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUsl BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTON) SABJICHUI, HaOII01eHe
U ONHCAaHWE TMPU3HAKOB TMPOTEKaHMS XHUMUYECKUX peakuuid (pas3jnoxkeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeiicTBue xene3a c pactBopoM comu menu (II), m3ydenme crmoco6oB
pasleNieHuss CMeced: C TMOMOINBI0 MarHuTa, (GUIBTPOBaHWE, BBIAPUBAHHUE, TUCTHILISAINS,
xpomaTtorpadus, TpoBeIeHHWE OUYUCTKH T[OBApPEHHON COJM, HAONIOJACHHE U ONHCAHHE
pe3yabTaTOB MPOBEJEHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS] MAacChl, CO3JaHHUE
MoJeneil MoJIeKy (IapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3aeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKUE CBOMCTBA (PEaKIIMu TOPECHHUS).
Oxcunpl. Ilpumenenue xucnopoga. CrocoObl MONy4YeHHS KHUCIOpoJa B JabopaTopuud H
npoMbIIIeHHOCTH. KpyroBopot kucinopoga B mpupozge. O30H — autoTporHas MOAU(pHUKAINS
KHCJIOPOJa.

TennoBoir 3DQPeKT XUMUYECKON peakIuu, TEPMOXUMUYECKHE YpaBHEHHUsS, DK30 - H
OHAOTEPMHUYECKUE peaKkUUM. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIECHHUE
HNapHUKOBOTO 3P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »sneMeHT u mpoctoe BewiecTBO. HaxokneHume Bogopojga B NPUPOJE,
duznyeckue 1 XuMHUYecKre CBOMCTBA, MPUMEHEHHE, CIIOCO0BI osyueHus. Kuciaorsl u conu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpHMOCTh BewlecTB B BoJe. MaccoBasi A0 BELIECTBAa B
pactBope. XuMHUUYECKHE CBOMCTBA BoAbl. OcCHOBaHUs. Poiib pacTBOpPOB B MPUPOAE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJ.

Knaccudukanus neopranmueckux coeauneHuit. Oxcuapl. Kimaccudukanust OKCHIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu0B. Du3nuecKkue U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne oKCuIoB.

OcnoBanus. Kiaccudukanust ocHOBaHMH: IIENOYHM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XMMUYECKHE CBOWCTBA OCHOBaHUHU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECKUE
cBoiicTBa KUCHoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIEHUE COEpKaHMsl KUCIOpOoJa B BO3AyXe, MOJyYeHue, COOMpaHue,
pacno3HaBaHMe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHHWE B3aMMOCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHHE C
o0pa3lamMd OKCHJIOB M ONHMCAHWE HMX CBOWCTB, MOJy4YeHHE, COOMpaHWE, pPACIO3HABaHUE H
U3YyYEeHHUE CBOWMCTB BOjaOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOIIOEHHE 00pa3I[OB BEMIECTB KOJUYECTBOM
1 Monb, uccnenoBaHUE OCOOEHHOCTEH PACTBOPEHHUs BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOJABI C MeETaUlaMU (HAaTpueM U KajblueM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJII0/IeHuEe M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEJI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pactBopom cepHOWM KHMCIOTHI, KHMCIOT C METAJUIAMU,
peakuui HEUTpanu3aluM, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OIHOIO
MeTajula JpyruM U3 pacTBOpa COJIM, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BakHelmue
KJIACChl HEOPTAaHMYECKUX COETUHEHUI.

Ilepuonuueckuii 3axoH u Ilepuoanyeckass cucrema xumudeckux djiementros JI. M.
MenpneseeBa. Ctpoenne aToM0OB. XUMHYECKas CBsAI3b. OKHCINTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKH KJIACCUPUKALNUU XUMHUECKUX »dyeMeHToB. [loHsATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yloT aM(OTepHBIE OKCUIBI M THAPOKCUIBI.

Ilepuonuueckuii 3akoH. Ilepmogmyeckass cucrtema XuMUYeckux odiemeHtoB [, .
MenneneeBa. KoporkomepuoaHass W JMHHONEpUOAHAs ¢opmbl [lepuomanueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHBIX saep. HM3orombl. OmekTponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUECKUX 31eMeHTOB [leproanyueckoil cucTeMbl
. N. MengeneeBa. XapakTepuUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paauyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IIEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. JI. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHast u HEMOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchr
OKHCIIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCJIOT WM ILIEJIOYEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKInii (TOpeHUE, pEaKIuy PA3I0KEHHS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepes3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHATHH, TaK U OHATUHN, SBISIOIUXCS
CHUCTEMHBIMU JJIsI OTAEJbHBIX IIPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO01mure ecTeCTBEeHHOHAYYHBIE TIOHATHUS: HAYYHBIN (aKT, THIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIUPOBAHHUE,
U3MEPEHHE, MOJIEIb, SIBICHUE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, JJCKTPHUECKUN 3apsjl, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOILINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkius

Ilepuomnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XHMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KAIbLUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BHMJbI XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM U BUJA XUMHUYECKOU
CBSI3U.

Knaccudpukanuss ©1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanns XuMU4YecKUX peakluil Mo pa3nyHbIM MpHU3HAKaM (M0 YHUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEMJIOBOMY 3(QexTy, Mo H3MEHEHHUIO CTeTeHEeH
OKHUCJICHUS XMMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO Karajam3aTopa). JK30 - U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOphl, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAHOBUTENbHON peakunu. CocTaBieHHWE YPaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHMEM METO/Ia HJIEKTPOHHOIO OallaHca.

Teopust PIEKTPOIUTAYECKON AUCCOIMALIMK. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTuoHsbl,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C Pa3IU4YHBIMH BUAAMH XHUMHUYECKOH CBS3HU.
Crenens aucconuanyu. CHIBHBIC U CIa0bIEe DIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIMu Ha HOHBL.
[TonsTHEe O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3ACUCTBHUS Pa3IMYHBIX
(bakTOpOB, UCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIMALNN
KHUCIIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), IMPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHuWeE
ocajka, BbIFCNIEHHE Tra3a, oOpa3oBaHWE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, peakluu pa3joXKeHHsS, COCTUHEHHS),
pacno3HaBaHMEe HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKklUHUid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aay.

Hemetanbl 1 MX coeJUHEHNS

OO0mass xapakTepucTHUKa TraloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeTaJllaMH, HEMETaJIaMH,
niesnioyamu).  XjopoBoaopoa. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYEHHUE,
npuMeHeHue. [eicTBre X10pa U XJIOpOBOJOPOa HAa OpraHu3M 4elloBeKa. BaxxHenmue xjopuasl
U UX HaXO0XJIEHHE B IPUPO/IE.

OO6mas xapaktepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoji, cTpoeHue, (U3UYECKHe M XUMHYEeCKue cBoMcTBAa. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOme Kak MpeNCTaBUTEN Kilacca KUCIOT M crneunudpuueckue). XHUMHUYECKHE PEaKIHH,
Jeallue B OCHOBE MPOMBIIIICHHOTO CIoco0a TMONXydeHus: cepHoil KucioThl. [IpumeneHue
cepHoii kuciaoTel. Coi cepHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHH B Tpupoae. XUMHUECKOE 3arpsA3HEHHE OKPYKAWOLIEH Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE NOXIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpAICHUSI.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTEMEeHH OKHUCIEeHUs. A30T, paclpocTpaHeHHe B Mpupone, (QU3NYECKHEe U
XUMHUYecKHe cBolicTBa. KpyroBopot azora B mpupojie. AMMUAK, ero GU3NIecKrue U XUMHUSCKUE
CBOICTBa, Mony4deHne u nmpuMeHeHue. Comu aMMOHUS, X (PU3MUECKHe U XUMUYECKIE CBOMCTBA,
npuMmeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
buzndeckue W XHUMHYECKHE CBOMCTBa (0OIMe Kak TPEICTaBUTENA Kiacca KHCIOT |
cnenuduyeckue). Mcnompb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KadyeCTBE MHUHEPAITBHBIX



ynoOpeHuit. XuMHU4YeCKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOUYBBI U BOAoEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun docdopa (V) u pocdopnas xucnora,
bu3nYecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBE
MUHEpaJIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS AaTOMOB,
XapakTepHbIe CTENIEHH OKUCIEHH. YTIepo/], alJIOTPONHbIE MOIU(UKAILIUK, PACIPOCTPAHEHUE B
npupoje, Guzndeckue 1 XuMUIecKue cBocTBa. Ancopoums. KpyroBopot yriepoaa B mpupoze.
Oxkcupapl yriaeposaa, ux ¢puU3nyYecKue U XMMUYECKUE CBOWCTBA, JACWCTBHE HA KUBbIE OPraHU3MBI,
NOJy4eHHE U TpUMEHEHHEe. DKOJIOTHYecKue MpobiIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (IV),
THIIOTe3a III00aJbHOr0 MOTEINICHUs KiIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, UX (U3MYEeCKHMe M XUMHUYECKHE CBOICTBa, MONydeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COCAMHEHMSX YIiepoja
(MeraH, JTaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansbie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX pOJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeIOBEeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XUMHUUYECKHE CBOWCTBA, MOJYYCHHE M TPUMEHEHUE.
Coenunenuss kpemHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaws (IV) u
KpEeMHUEBOU kuciioTe. CHITMKATHI, UX HCIOJB30BAHKE B OBITY, B IPOMBINIIIEHHOCTH. BaxxHeiime
CTPOUTEILHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (u3nuecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUH (BO3MOXKHO
WCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHE C OOpa3laMH XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOU KHCJIOTHI, U3YUECHUE XUMUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOMU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-uOH M HaOIOJeHHe MpHU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBaAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOYXHO HMCTIOJIL30BaHUE BUICOMATEPHATIOB), 0Opa3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YeHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB WX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJECOMATEPHANIOB), U3yYEHUE MOJIeNed KPHUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aiCOpOIMU PaCcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOTyueHUE, cCOOUpaHue, paclo3HaBaHue
U M3y4YeHHE CBOWCTB YIJIEKUCIIOTO ra3a, MpPOBEJCHHE KayeCTBEHHBIX pEakIMii Ha KapOOHAT W
CHWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKAHMs, O3HAKOMIIEHHE C TNpPOAYKLIHEH
CHWJIMKAaTHOW MPOMBIIIJIEHHOCTH, PelIeHHe SKCIepUMEHTANbHbIX 33Jad Mo Teme «Baxueilmue
HEMETAJUTBl U X COCTUHEHUS.



MeTa/iibl M MX COEeTUHEHUS

OO0mass xapakTepUCTHUKAa XHUMHYECKHX OJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYeCcKas
peuméTKka. DJNEKTPOXUMUYECKUN psa HaNpsbKeHWl MeTtauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crnocoObl MonydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[llenounbie MeTasuibl: TTookeHue B [leproanyueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHHE B npupoje. PU3NUecKue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U THAPOKCUJIBI HATpUS U Kanus. [Ipumenenue
MIEIOYHBIX METAI0B U UX COSAUHEHUM.

[[lenoyHo3emMenbHBIE METAUIbl MarHuil W Kajdblui: mosiokeHue B Ilepuoanueckoit
cucreme xuMuueckux aiemeHToB [[. M. MeHneneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHHUE B
npuponae. PU3nyeckue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHennme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHI, o). JKECTKOCTH BOBI U CITOCOOBI €€ YCTpaHEHHUSI.

AnmoMuHui: nonokeHue B Ilepumogmueckoil cucteme Xumuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUe U XUMHUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckoir cuctemMe xumuuyeckux osiementoB JI. M.
MeHnneneeBa, CTpoeHHUE aTOMa, HaxoAeHUe B mpupojae. Ou3ndeckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuil Ixcnepumenm:

O3HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3UYECKHMMH CBONCTBAMH,
U3YYCHUE PE3YJIbTaTOB KOPPO3WM METAIOB (BO3MOXKHO HCIOJIH30BAaHUE BUACOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCJIOpoJe  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblWs, aIIOMUHUS, LKUHKA, xene3a (I1) u xenesa
(III), memgm (II), HaGmroIeHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU HMOHAMH HATpHS,
KaJIisg ¥ KaibIUs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHAA AIFOMUHUS U TUAPOKCUJIA IIMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelne MeTajabl U UX COCTUHEHUS.

XuMus M OKpyxKamoLas cpeia

BemecTBa n Matepuansl B MOBCEHEBHOM KU3HU 4YeJIOBEKa. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B OwbiTy. IlepBas momMomp NpW XUMHUYECKHX OXKOTaxX M
OTPABJICHUSIX.

XUMHUECKOe 3arpsi3HEHUE OKpY Karolleil cpepl (IpeaenbHas JoIMyCcTUMas KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poyib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3IioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXXNpeIMETHBIX CBA3EH MPU MU3YYCHUU XMMHUHU B 9 Kilacce OCYIECTBISETCS
4yepe3 UCIOIb30BaHNe KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATUN, TaK U TTOHSATUHN, SBISTFOITUXCS
CHUCTEMHBIMU JJIsSl OTAEJbHBIX PEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.



OOmye ecTeCTBEHHOHAYYHBIC MTOHATHS: HAYYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, Kiaccu(ukanusi, NEepUOJUYHOCTh, HAONIONEHHE, SKCIEPUMEHT, MOJIECINPOBAHUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MaTEPHAIIBL.

Odwusmnka: Marepus, aroM, OSJEKTPOH, TIPOTOH, HEWTPOH, WOH, HYKJHJI, H30TOIIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, DIIEKTPHUECKUI  3apsii, MPOBOJHUKH, MOJIYIMPOBOTHUKH,
JMBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHWE BEIIeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass peIETKa, CIUIaBbl, (PU3MYECKHUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPAJIbHBIE YIOOpPEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMblI€, TOTUTUBO, BOJIHBIC PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe 00OYUYCHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOM IEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCUMCKUMU  COIIMOKYJIbTYPHBIMHU W  JAYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIAMH U HOPMAaMM MOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COL[HAIN3AIMH 00Y4arOIINXCS.

JIM9HOCTHBIE PE3yJAbTATBl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMM U PACHIMPEHHE OIbITa JESITEIIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) mnaTpuoTH4YeCKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYeHUs XUMHYECKOH HAyKH B JKH3HH COBPEMEHHOr0 OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMalell O MEepeqoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBOI M OTEUECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMCTBe
MUpa 1 00IIeCTBa;

2) rpa:KIaHCKOTr0 BOCTIUTAHUSA:

NPEACTABICHNUS O COLMAIbHBIX HOpPMAaxX M MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUI B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIEeCTBEHHO MTOJIE3HO,
y4e0HO-UCCIIeIOBATEILCKON, TBOPUECKOH M JAPYrUX BUJAX MACSITEILHOCTH, TOTOBHOCTH K
pPa3HOO0OPa3HOM COBMECTHOMW NIEATEIHHOCTH MPHU BHITIOTHEHUH Y4eOHBIX, TO3HABATENLHBIX 33/1a4,
BBIMOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3JaHUHM Y4EOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHUMAHHUIO M B3aUMOIIOMOILM B MpOLiecCe ITON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEICHME M TMOCTYNKH CBOMX TOBapHUIIEH C MO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XWMHMYECKOW  PEaKLuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJISIIOIIME OCHOBY IS
MOHWMAHUS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJBI, B3aMMOCBA3SX YEJIOBEKa ¢ MPUPOJHOU CPENOW, O pOJHU
XUMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIyYEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXonuMble Ul OOBSCHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUM, II03HABATEIIbHOM,
MH(POPMALMOHHOM M YNTATENbCKOM KYJIBTYpBI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITETIbHON PabOTHI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JMUTEpaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyYeHHMIO M IO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOCKTHON M HCCIEN0BATEIbCKON AEATENBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4) popmMupoBaHHSA KYJIBTYPHI 310POBbS:

OCO3HAaHHE LEHHOCTH JKH3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3[0pOBbI 00pa3 >XKW3HU, OCO3HAaHHWE IOCJIEACTBUNH M HENPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUSI aJKOTrojsi, HApPKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIOJCHUS
npaBuil 0€30IacCHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

5) TpyaoBoro BocnuTaHus:

UHTEpeC K MPAKTUYECKOMY U3YUYEHHUIO MPOodeccHii 1 Tpyaa pa3IudyHOro pojia, yBaXKEHHE K
TpyAy W pe3yibTaTaM TpPYIOBOM MAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 1O XMMHUH, OCO3HAHHBIH BHIOOp WHAMBHUIYaJIbHOH TPACKTOPHU
IPOJOJDKEHHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MpOo(heCCHOHAIBHONW NESTEIbHOCTH H
pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTD aIalITUPOBATHCA B IPOPECCHOHATIBHOI cperie;

6) IK0JI0rM4ecKOro BOCIIMTAHUS:

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0€30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXHYECKOMY 37I0pPOBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUJI O€30MaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIOJCH;

CHOCOOHOCTH TPUMEHSTHh 3HAHMA, IMOJydyaeMble NpPU H3YYEHUH XHUMHUH, JUIS PELICHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPENOH, IS ITOBBILLIECHNS YPOBHS dKOJIOTMYECKOU
KYJbTYpBbl, OCO3HaHMs INI00ATBHOTIO XapaKTepa dKOJIOTMYECKHX IMPoOJIeM M MyTed MX peleHHs
IIOCPEACTBOM METOJIOB XMMHHM, JKOJIOTMYECKOrO MBIIUICHHs, YMEHUS PYKOBOACTBOBATLCS UM B
[I0O3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIILHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMeTHBIX pE3ylbTAaTOB BBIAEISIOT 3HAYMMbIE Ui (OPMHPOBAHUSA
MHUPOBO33PEHUsS OOLIEHAYYHble MOHATHUS (3aKOH, TEOPHs, MPUHIMI, TUnoresa, (akrt, cucrema,
IpoIiecc, HIKCIEPUMEHT U APYToe.), KOTOPhIE HCIOJIb3YIOTCS B €CTECTBEHHOHAYYHBIX Y4EeOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U yYHUBEpCalbHble yuyeOHble AEWCTBUS (ITO3HABAaTEIbHBIC,
KOMMYHHKATHBHBIE, PETyJIsATHUBHBIE), KOTOpbIE OOeCneunBarOT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AeITeIbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHsI HCIOJIB30BaTh MPHUEMBI JIOTUYECKOTO MBINUICHUS IPU OCBOCHHH 3HAHWM:
pacKpbIBaTh CMBICA XUMHYECKMX IOHATUH  (BBIIEIATH UX XapaKTE€pHbIE IPU3HAKH,



yCTaHaBIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATUSA ISl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUU
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTAaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MeXy 00BbEKTaMU U3YUEHHUS, CTPOUTH JOTHUECKHUE PacCyX AeHUs (MHIYKTUBHBIC, IeTyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOBI U 3aKIIOUEHUS;

YMEHHE MPUMEHITHh B MPOIEcCe MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJh3yeMble B XUMHUHU, MPeoOpPa30oBBIBATH MIUPOKO
IPUMEHSEMbIE B XUMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuuh — TpU pelIeHuu YydeOHo-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJEIbHBIX MPEJICTABICHUA BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4a€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUUS B U3y4aeMbIX IIPOIECCaX U SBJICHUSIX.

ba3zoBble ucciienoBareJbCcKue 1eMCTBUSA:

YMEHHE WCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIOTE3bl MO MPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NPUOOPETEHUE OMbBITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMU U MPOBEICHUIO YUYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTatr, GopMmynupoBaTh OOOOLIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
HCCJIETOBAHMSI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITUYHBIX BUJIOB
U (GopM IPECTABICHUS, TOJYyYaeMYIO U3 Pa3HbIX HICTOYHUKOB (Hay4yHO-TIONYJIsIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHBbIE MOCOOMsS, pecypchl HWHTepHeTa), KpPUTHUYECKU
OIICHUBATH MMPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(DOpMALIHIO;

YMEHHE MPUMEHSTh PA3TUYHBIE METO/IBI M 3alPOCHI IPH MOUCKe U 0TOOpe nHpOpMaIH 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX M MO3HABATEIbHBIX 3a7a4
OTIPeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOJB30BaHHUS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIEHUE KYJIbTYPO aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATH ONTUMANbHYIO (OpMYy MpeACTaBICHUS
uH(pOpMallUl U WJUTIOCTPUPOBATH peIlaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JharpaMMaMi,
npyrumu popmamu rpa UKk U UX KOMOUHAITUSMH,

YMEHHE HCTOJb30BaTh W aHAJIM3UPOBATh B MpPOIECCe yYEOHOW U HCCIEAO0BATEIHCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIIICHHOCTH, CETIbCKOTO X03sICTBA M TPaHCTIOPTa
Ha COCTOSIHHE OKPYKAIOIEH MPUPOTHON CPEIBI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

yMEHUsl 3aJlaBaTh BOMNPOCHl (B XOJe JAualiora W (Wiu) JOUCKYCCHU) TIO CYIIECTBY
oOcyxgaeMoll Tembl, (OPMYITHpPOBATH CBOM MPEAJOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHHMsI IPEACTABIIATh MOJyYE€HHbIE PE3YJIbTAaThl T03HABATEIHHON JESTEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PEe3YJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (Ja00paTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJICJIOBATENLCKON NEeATEeThbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéra



00X WHTEPECOB M COIVIACOBAHMS IMO3MIMN (0OCYKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACHCTBHI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJIbHble yUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITENBHO ONPENENATh UEIN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOonee dS(QQeKkTuBHbIE CMOCOOBI pelmIeHHs Y4eOHBIX M I03HABaTEJIbHBIX  3a7ad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh NPEMIOKEHHBIA aITOPUTM JIEUCTBUN NpH
BBIMOJHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHMs] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHUE MOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LENH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMble€ B YCIIOBUU 3aJIaHUM.

HHPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpKaHMUS,
YCTAaHOBJICHHOTO JaHHOH (exepanpHON paboueld mNporpaMMoM, BBIAEISIOT: OCBOCHHBIE
oOydJalmuMUCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crenuduueckue s
npeaMeTHol oOnactu «XHUMHS», BHUIBI ACSITENBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS, €ro
MHTEPIIpETalU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYaIUX.

K konmy obydenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00 YJAIOLIUXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHSATHI: aTOM, MOJEKYJA, XUMUYECKUI
AJIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOJAHAs U
HEOJTHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHWMHYECKOIrO
3JIEMEHTAa B COCIMHEHHH, MOJISIPHBIM O00BEM, OKCHMA, KHCIOTa, OCHOBAHHUE, COJb,
AIIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas peakiys, kiaccudukanus
PEeaKIUil: peakluy COSANHEHUS, PEAKIINKN PA3JI0KEHUsI, PEAKLIUN 3aMEILEHNs, PEaKUU
0o0MeHa, 2K30- U PHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3P (HEKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOW aToma, aTOMHas OpOHTal b, PaguyC aromMa, XMMHUYeCKas CBS3b,
HOJIIpHasl M HEIOJIApHas KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KaTMOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAIKsl) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKMX NOHATHM U IPUMEHATH ITH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX NPEBPALCHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY Ui COCTaBlieHUSI (OPMYNl BEIIECTB H
yYpaBHEHUN XMMHUUYECKUX PEAKIIUN;

® OmnpeleNsITh BaJCeHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTEMEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEAMHEHHUSX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJI XHMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpsiBath cMmblch Ilepuonnueckoro 3akona J[. M. MenzeneeBa: neMOHCTpUpPOBAThH
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckold cucTeme, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

® ONUCHIBAaTh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsbl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «rJaBHas moarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpymma)», Manble U OoNbIIME TEPUOIBI, COOTHOCHTH
o0o3HayeHusi, KOTopele uMeroTcsi B Tabnuue «lleprnoguyeckas cuctemMa XHMHUYECKUX



aneMeHToB J[. 1. MeHpaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOO0IIee YHCIO JJICKTPOHOB H
pacnpeneleHre uX Mo dJIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIIEeCTBA, XUMHUECKUE
peakuuu (MO YUCIYy U COCTaBY YUYaCTBYIOIIMX B pPEaKUUU BEIIECTB, MO TEMJIOBOMY
ahdexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB,  NOJTBEp)KJash  ONHWCAaHWE TMpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;
BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 10 (popMysie COeTUHEHNs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peakliny;

NPUMEHSTh OCHOBHBIC OTEPAIlUU MBICIUTEILHON NEATeIbHOCTH — aHAlU3 U CHUHTE3,
cpaBHeHHUE, 0000IICHHE, CUCTEMATH3AINI0, KIAcCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€d — JAJI1 M3Y4YEHUsI CBOWCTB BEIIECTB M XMMHUECKHUX DPEaKIIHi,
€CTECTBEHHOHAYYHBIC METOJIbI IO3HAHUS — HAOIOICHNE, U3MEPEHUE, MOJICITUPOBAHIE,
AKCIEPUMEHT (peabHbINl U MBICIICHHBIH);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XWMHUYECKOW TIOCYIOH © J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOAOpOJA M KHCJIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH pacTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U TIPOBOAWTH XUMHUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakmMyc, peHodTanent, METUIIOpaHK U IPYTHE).

K xoHnmy oOyuenus B 9 kJiacce IpeIMeTHBIE Pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOLIHXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHHA: XMUMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHh OKWCICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBON (PPEeKT peakiuu, MOab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAss JUCCOLMAIUs, pEeaklUWd HOHHOTO OOMeHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC PEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKUCIHUTEIh,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBs3b
(koBaJleHTHasi, HOHHAs, MeTaJJIM4yeckas), KpUCTAIMYEcKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW peakiuu, MpeleabHO JO0myCcTUMast
koHuenrpauus [1/IK Bemectna;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHATUH M MPUMEHSTH 3TU
TIOHSITHS TIPU OMTMCAHUH BEIIECTB M MX MPEBPAICHHUIA;

UCTIONIb30BAaTh XHMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBICHHS (OpPMYyT BEIIECTB U
YpaBHEHU XUMHUUYECKUX PEAKIIUN;

OTpECNATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K ONPEAeTIEHHOMY
KJIacCy COEeIMHEHUN Mo QopmyiaMm, BUA XUMHUYECKOW CBs3U (KOBaJE€HTHas, MOHHAs,



MeTaJlJIMYecKasl) B HEOPraHWYeCKUX COEAMHEHUSAX, 3apsiji HMOHA IO XUMHUYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPAaX HEOPTaHWYECKUX COCIUHEHUH, TUII
KPUCTAJUIMYECKON pPEeIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona [[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh TaOnuuHyo Gopmy [leprmomuueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas mnoarpynmna (A-
rpynna)y u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble W OonblIMe TMEPHOABI,
COOTHOCHTb 0003HAUeHUs, KOTOphlE HUMEIOTCI B IEPHOAMYECKONW Tabiuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIO JIEKTPOHOB U pacHpeesieHue UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMe 3aKOHOMEPHOCTM B M3MEHEHHWH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B MpeEJeax MajblX MEePUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(PUITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIEeCTBA, XMMHUECKUE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKUUU BEIIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHS XUMHUECKUX YJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) O0OmMEe M crenuduueckue XUMUYECKHE CBOWMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMHUCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOLMAIIMU KUCIIOT, EI0UYe U COJIeH,
NOJIHBIE U COKpAIIEHHBIE YPaBHEHUS pPEeaKLUii HOHHOrO OOMEHa, YpaBHEHUS peakiuii,
MNOATBEP)KJAIOLINX CYIIECTBOBAHME TI€HETUYECKOM CBA3M MEXAY BEIIECTBAMU
Pa3INYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKaHUS XUMHUECKUX MPEBPAIeHU B Pa3INYHBIX YCIOBUAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyIie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

coOnroAaTh TMpaBuja MOJb30BAHUS XHMHUYECKOM TMOCyno u  J1abopaTOpHBIM
o0opymoBaHuEeM, a Takke MpaBuja oOpalleHuss C BEMIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOAMUTH PEAKIMH, MOATBEP)KAAIOIINE Ka4YeCTBEHHbIN COCTaB Pa3jMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, uoauia-, kapOoHat-, docdar-,
CWIHKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3YYEHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEILHON AEATEIbHOCTH — aHAW3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CUCTEeMATHU3AIHNI0, BBISBICHWE MPUYUHHO-CIIEICTBEHHBIX
CBsI3éM — 11 W3yYEHUS CBOWMCTB  BEIIECTB W XHMHYECKHX  PEaKIUu,
€CTeCTBEHHOHAyYHbIE METOJIbl I03HAHUS — Ha0II0/IeHNe, U3MEpEHNE, MOJICIIUPOBaHHE,
IKCIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl

Kosan4yecTBO 4acoB

duaekTpoHHbIe (HU(pPOBbHIE)

Ne
) o0pa3oBaTejibHbIE pecypchl
n/n
Bcero Konrtpoabnbie IIpakTnueckme
padoThI padoThI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATUHS
L1 Xumust — BaKHasi 00J1aCTh €CTECTBOSHAHUS U 5 ) bubmmoreka [JOK
) MPAKTUYECKOU EeSATETLHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
bubmuorexa [IOK
1.2 B 15 1
CIICCTRA 1 XHMITHECKHE peaiitit https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3znen 2. BaxHeiliue npeacTaBUTe M HEOPraHMYeCKUX BellecTB
bubmuoreka [IOK
2.1 Bosayx. Kucnopon. ITo e 00 okcHaa 6
AyX. BHCIOPOR T feniax https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.2 Bonopox. I1o € 0 KHCJIOTaxX U CO 8 1
FOPO HATHE O KHCTOTAX H COTAX https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
2.3 Boxa. Pactsopsr. Ilo e 00 ocHOBa 5 1 1
8 TBOP® R HOBAHITIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | 1 bubnmoreka [JOK
) COEMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pa3znea 3. llepuoanuecknii 3axoH u [lepuoagnueckas cucrema xummnueckunx djemeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKAasi

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEJIbHBIE pPe€aKIuu

3.1

Ilepnonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYeCcKuX aineMeHToB Jl. H.

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Mennene-esa. CTpoeHue aToMa

39 Xumudeckas cBs3b. OKHCIUTEILHO- 2 bubnuoreka [JOK
' BOCCTAaHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne (undposbie)
i HanmeHoBaHMe pa3je/ioB H TeM POrpaMMBbl Beero Kontposbubie I[IpakTnueckue 06pa3oBaTEIbHbIC
padoTsbI padoThI pecypeni
Pa3zgea 1. BeniecTBO U XUMHYECKHE PeaKIUun
11 [ToBTOpeHue u yriydaeHre 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
pasznenoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIINI 4 bubmorexa HOK
https://m.edsoo.ru/7f41a636
13 DneKTpoIUTHYECKasd qUccoluanusi. XUMHUUECKHE 2 1 1 bubnuoreka [IOK
peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO0m1as XxapakTepucTUKa XUMHUIECKUX 3J1eMeHTOB VIIA- 4 1 bubnnorexka HOK
rpynmnsl. ['agorensl https://m.edsoo.ru/7f41a636
29 OO0mmas XapakTepuCTHKa XUMHUIECKUX AIeMEHTOB VIA- 6 bubnmoreka [JOK
rpynmnsl. Cepa u €€ coeTUHEHUs https://m.edsoo.ru/7f41a636
23 OO01mast XapakTepUCTHKA XUMUYECKUX PJIEMEHTOB V A- 7 1 bubnnorexa HOK
rpynmsl. A30T, pochop 1 UX coeTUHEHHS https://m.edsoo.ru/7f41a636
54 OO61as xapakTepuCTHKa XUMUYECKUX 1eMeHTOB [V A- g 1 ) bubnmoreka [JOK
rpynnsl. YTIepoa U KPEMHHUH U UX COEAMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3zgen 3. MeTa/iibl M X CO€TUHEHU ST
3.1 OO0mue CBOMCTBA METAIIIOB 4 bubmunorexa [JOK



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

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

bu6muoreka [IOK

3.2 Bakueiinme MeTayuisl 1 X COeIUHEHUS 16 hits://m.cdsoo.r/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kampmas cpeaa

4.1 BemiecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
’ B p https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK

p p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KUIACC

No 8A 8B 8B 8T
n/  Tema ypoka Koa1-Bo | [jAH | MJAH | TUIAH | ILIAH
n 4acoB

DAKT DAKT DAKT DAKT
| [Ipenmet xumuu. Poab XuMuUM B KU3HU YEIIOBEKA. |
Tena u BemnrecTBa
2 ITonsiTe 0 MeTO/1aX MO3HAHUS B XUMUU 1
[TpaxTrueckas padota Ne 1 «IIpaBuia paboThl B

3 nabopaTOpuu U MPUEMBI OOPAIICHHS C 1

n1abopaToOpHBIM 000PYIOBAHUEM

4 UYucTteie BemecTBa u cMecH. CriocoOBI pa3ieneHus |

cMmecel

5 [TpakTuueckas padbora Ne 2 «Paznenenue cmeceit |

(Ha mpUMepe OYUCTKU TOBAPEHHOU COJIH )»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHUYECKHE 3JIEMEHThI. 3HAKU (CHUMBOJIBI) |
XUMHUYECKHUX 3JIEMEHTOB
IIpocTsle U CIOXKHBIE BELIECTBA 1
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas

10 dbopMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 1

3JIEMEHTOB

1 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEIbHAA |

MOJIEKYJISIpHAsl Macca
12 MaccoBast 10J11 XUMHYECKOT0 JIEMEHTa B 1
COETMHEHU U

13 KonuuectBo BemecTBa. Mosb. Mosnsipaast macca 1

14 Pu3nyecKkue U XUMUYECKHUE SBICHUSA. XUMHUUYECKast |

peaxuus

15 [Ipu3Haku U yciaoBHs MPOTEKAHUSI XUMUYECKUX 1

peakuuii
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. XUMUUYECKHE 1
YpaBHECHHUS

17 Boruncnenus konmyecTBa, Macchl BELIECTBA 110 1
YpaBHEHUSIM XUMUYECKUX PEaKIIil

18 Krnaccudukanus XuMHYECKUX PeaKIIHii 1

(coemuHeHUsI, pa3IoKEeHUs, 3aMEeIIEHUsI, 0OMEeHa)




M. B. JIOMOHOCOB — y4EHBIN-IHIUKIIOIEANCT.

19 .
O0001IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI

20 KonrtponsHast padora Nel o teme «BerectBa u
XUMHUYECKUE PEAKIIHI

71 Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopon — snemeHT u mpoctoe BeniectBo. O30H
@uU3NYECKUE U XMMUYECKUE CBOMCTBA KUCIOPOaa

22 (peakmuu okucieHus, roperue). [lonsarue 06
OKCHJIax

” CriocoOblI mostyueHust KHCIopoa B 1adopaTopun U
npombliluieHHOCTH. [IpuMenenue kucnopoa
TennoBoii 3ppekT XUMUIECKON pEeaKIuu, TOHATHE

24 0 TEPMOXHMHUYECKOM YPaBHEHHUH, IK30- U
SHJOTEPMUUYECKHUX PEAKLIUIX

25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHne
BO3/lyXa, CIIOCOOBI €ro MPeI0TBPALCHHS

26 [Tpaktuyeckas padora Ne 3 o teme «llomydenue u
coOupaHue KUCIOPO/Ia, U3yUYEeHUE €TO CBOWCTBY»

7 Bonopoa — snemMeHT U MpocToe BEIIeCTBO.
Haxoxnenue B mpupone

73 ®u3nYeCKre U XMMUYECKUE CBOMCTBA BOJIOPOIA.
[Ipumenenue Bogopoaa

29 [ToHsITHE O KHCIIOTAX U CONSAX

30 Crioco0bI ToTy4eHHs1 BOAOPOIa B TaOOpaTOpUH

31 [Tpaktuyeckas padora Ne 4 o teme «llomydenue u
coOupaHue BOAOPOJa, U3YICHHE €0 CBOMCTBY

32 Momsipablii 00bE€M ra3oB. 3aK0H ABOTaIpoO
Boruncnenus o6b€Ma, KoaruecTBa BellecTBa rasa

33 10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WIH
00BEMY
Brruncnenns 00bEMOB ra30B MO ypaBHEHUIO

34 peaxiuy Ha OCHOBE 3aKOHA OObEMHBIX OTHOIICHHIA
ra3os

35 dusnueckue U XUMUYECKHUE CBOMCTBA BOJIBI

36 CocraB ocHoBanuii. [TonsiTue 00 nHIAUKATOpaX
Bona kak pactBoputens. Hachiiennsie n

37 HEHACHIIIEHHbIE pacTBOpbI. MaccoBas 107
BEILIECTBA B pacTBOPE

18 [IpakTuueckas pabora Ne 5 o Teme

«IIpuroroBiieHHE PaCTBOPOB C OIPEACIEHHON




MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

Kontponbnas padota Ne2 o teme «Kuciopo.

39 Bonopoa. Boga»

40 Oxkcumpl: cocTaB, KiIacCu(UKaIUsI, HOMEHKIIATypa

41 [TonydyeHne 1 XuMHYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

4 OcHoBaHusI: coCTaB, KilaccuuKaIus,
HOMEHKJIaTypa

43 [TonydyeHue u XuMHYECKHUE CBOMCTBA OCHOBaHUIA

44 Kucnotsl: coctas, kimaccuukanus, HOMEHKIIATypa

45 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA KUCIOT

46 Conu (cpenHue): HOMEHKIATypa, CoCcOoObI
MOJTYYEHUS, XUMUYECKHE CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue

47 AKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX COETMHEHUI

43 I'eneTnyeckas cBsI3b MEXy Kiaccamu
HEOPraHWYECKNX COEANHEHUI

49 O0o001IeH e U crucTeMaTH3alus 3HaHu |

50 Kontponbnas padota Ne3 o teme "OcCHOBHBIE
KJIACChl HEOPTaHMYECKUX COEUHEHUN"
[TepBbie MOMBITKY KIACCUPUKALNN XUMHUECKUX

51 31eMeHTOB. [loHsITHE O rpynmax CXOIHBIX
3JIEMEHTOB

59 IIepnonnueckuit 3akoH u Ilepuoanueckas cucrema
xumuueckux anemenToB 1. . Menaeneera

53 [Tepuoapl, rpynibl, HOATPYIIIBI

54 Crtpoenue atomoB. COCTaB aTOMHBIX sI/IEP.
H3otorns
CTtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB

55 aneMeHToB llepuoanyeckoii cucremst /1. U.
MenneneeBa
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA IO €ro

56 nojoxxeHuto B [lepuoaunueckoii cucreme /. 1.
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa AJisi pa3BUTHS

57 Hayku ¥ ipaktuku. [[. 1. MenneneeB — y4€HbIi,
MeJaror ¥ rpaX1aHuH

58 DNEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUUYECKHUX

9JICMCHTOB




59 HMonnast xumnyeckas CBI3b

1
60 KoBanenTHas nonsipHas XMuMHUYECKasl CBSA3b 1
61 KoBaneHnTHas HenossipHas XUMUYECKAs CBSI3b 1
62 CreneHb OKHCICHUS 1
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 1
64 OKMCIINTEIIN U BOCCTAaHOBUTEIIH 1
65 Kontponbras padora Ne4 o teme «CtpoeHue |
aroMa. XHMHUYECKas CBI3b)
66 PesepBHbIit ypok. O600IIEHNE U CHCTEMAaTH3 AU 1
3HaHUH
67 PesepBubIil ypok. O6001IeHHE U CUCTEMATH3AIIH 1
3HaHUH
68 PesepBubIil ypok. O6001IeHIE ¥ CUCTEMATH3AIIH 1

3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KUIIACC

9A 96 9B
Ne
- Tema ypoka Koa- IJIAH IJIAH IJIAH
BO
4acoB DOAKT DAKT DAKT

| [Tepuonnueckuii 3akoH. [lepronuueckas cucrteMma |
xuMudeckux djaemenToB . . Menaeneera

) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUUYECKHUX 1
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB 1

4 Bubl XMMU4eCcKo# CBSA3M U THIIBI KPUCTAJUIMYECKUX |
pEmETOK

5 Kontponsnas padora Nel no treme «IloBropenue u |
yri1yOiieHHe 3HaHUH OCHOBHBIX pa3ZieNioB Kypca 8 Kiaccay

6 Krnaccudukanus XuMHUeCKUX peakiuii o pa3IuyHbIM |
MpU3HAKAM

7 [TonsiTue 0 ckOpOCTH XUMUYECKOU peakuuu. [Tonstue o |
TOMOT€HHBIX U F€TEPOre€HHBIX PEAKLIUIX
[ToHsITHE 0 XMMUYECKOM paBHOBECUU. PAKTOPBHI, BIUAIOLINE

8 Ha CKOPOCTh XUMHUYECKOW PEaKINH U MOJIO0KEHHE 1
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 1

10 Teopus anexkTpoauTuieckoi aucconuan. CUIbHbIE U 1
ca0bIe SJIEKTPOTUTHI

11 HonHbIe ypaBHEHHUS peakui 1

12 XVWMHUYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHM B CBETE |
MPEACTABICHUI 00 JIEKTPOTUTHICCKON TUCCOIIUAITNN

13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUHN 00 1
AIEKTPOJIUTUYECKON AUCCOLMALINHI

14 [TonsiTue o ruaponmn3e conen 1

15 O06001IeHre U cCUCTEMaTU3alis 3HAHUI 1

16 [Tpaktuyeckas padora Ne 1. «Pemienne skcriepuMeHTaIbHBIX 1
3a1au»

17 Kontponbras padota No2 o TemMe «JIEKTpOIUTHIECKAs |
aucconranys. XMMAYECKHe pEeakIiMi B paCTBOPax»

18 OO01mas XxapakTeprCcTUKa raJIOreHOB. XMMHYECKHE CBOMCTBA 1
Ha IpuMepe XJopa

19 XnopoBogopoa. CoJisiHast KUCIOTa, XUMUYECKHE CBOWCTBA, 1

IIOJIy4YeHHUE, IPUMEHEHUE




[TpakTuyeckas padora Ne 2 o teme «Ilomydenue cossiHoM

20 KHMCJIOThI, U3y4YEHUE €€ CBOMCTBY

)1 Brruucnenus no ypaBHEHUSIM XUMHUECKUX PEAKIIHi, eclu
OJIMH M3 PEarcHTOB JJaH B M30BITKE

22 OO6mrast XxapakTeprucTHUKa 3J1IeMEeHTOB VIA-Tpyniibl

2 AnnotpornHslie Moaudukanuu cepsl. Haxoxaenue cepsl u eé
COEAMHEHHH B IpUpoae. XMMUUYECKUE CBOMCTBA CEPBI

24 CepoBogaopoi, ctpoeHue, Gpu3nyeckrue 1 XuMUYeCKue
CBONCTBA

)5 Oxcuppl cepol. CepHas KUCIOTa, GU3MYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PEaKLUH, JeKAallMe B OCHOBE TPOMBIIIIEHHOTO

26 croco0a MoJIy4eHus: CEPHON KUCIOThI. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl COETMHEHUSIMU CEPBI

27 Brrunciienne MaccoBoi 101 BBIXOJA TPOAYKTA PEaKLIUU
OO6mrast xapakTepucTrKa 3JIEMEHTOB V A-Tpyniibl. A30T,

28 pacnpocTpaHeHHe B Ipupoe, GU3ndeckre u XUMUYECKre
CBOMCTBA

79 AMMuak, ero (pu3nUecKue U XUMUYECKUE CBOWCTBA,
MOJIy4YeHUE U IPUMEHEHUE

30 [Tpaktuyeckas padora Ne 3 o teme «[lomydenue amMmuaxa,
W3YyYEHHUE ETO CBOMCTB)»

31 A3oTHas KuCI0Ta, €€ GU3NIECKHNe U XMMHUYECKHE CBONCTBA
Hcnosnp30BaHnEe HUTPATOB U COJIEH aMMOHUS B KAU€CTBE

32 MUHEPATBHBIX yI0OpeHHH. XUMUYECKOE 3arpsi3HEHUE
OKpPY’KaIOLLEH Cpeabl COCAMHEHUSIMHU a30Ta

13 dochop. Oxcun pochopa (V) u pochopnas kuciora,
bu3nUecKre U XUMUYECKUE CBONCTBA, MTOTYICHHE

14 Hcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX
ynoOpeHuit. 3arps3HeHue MpUpOaHON cpeabl hocharamu

35 VYrnepon, pacnpoUCTpaHeHHe B IIpupoie, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA
Oxcunpl yriaepona, ux pusndeckre U XMMHUYECKHUe CBOMCTBA.

36 DKOJOTHYECKHe MPOOIEMBI, CBSI3aHHBIE C OKCHJIOM YTIIepoJa
av)

37 VYrospHas KUCIOTA U €€ CONn
[TpakTtuyeckas padora Ne 4 o teme "Ilonmyuenue

38 yraekucioro ra3a. KauectBenHnas peakiusi Ha KapOOHAT-
non"

39 [TepBoHaYaNbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX




KaK 0 COCAUHCHUAX yrijiepoaa

40 Kpemuuii u ero coeguHeHus 1
A1 [Tpaktrueckas padota Ne 5. PereHue sxcrepuMeHTaIbHBIX |
3a/1a4 1o TeMe «BakHellne HeMeTallJIbl U UX COCIMHEHUS»

47 Kontponshas padora Ne3 o teme «BakHelme HeMeTabl 1

U UX COEUHEHUS
OO1as xapakTepuCcTUKa XUMUYECKUX AJIIEMEHTOB —
43 MeTaJuIoB. MeTajunueckas CBA3b U METAININYECKAs 1
KpUcTaJUIM4ecKas peimérka. Gusnyeckue cBONCTBa
METaJJIOB
m XHUMUYECKUE CBOMCTBA METAIIIOB. DIIEKTPOXUMUYECKUI PST |
HanpsH>KEHUA METaJIOB
O6mue ciocoOb! moydeHus: MeTauioB. CIIIaBbL.
45 Brruuciienns mo ypaBHEHHSIM XUMHYECKUX PEAKIUM, €CITU 1
OJIMH U3 PEAr€HTOB COJNECPKUT IPUMECH
46 IlonsiTHE O KOPPO3UU METAILIOB 1
47 [llenoynbIe METAIIIBI 1
48 Oxcupl U TUIPOKCHUIBI HATPUS U Kallus 1
49 [llenoyno3eMeNbHBIC METAJIbI — KAJIBIIUH M MarHUi 1
50 Baxneiline coequHeHUs KalbIUs 1
51 O0001IeHrEe U cCUCTEMaTU3aIis 3HAHUI 1
52 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS 1
53 [TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U |
METO]Ibl €€ yCTpaHEHUS"
54 AmoMuHUI 1
55 AmMdoTepHbIe CBOWCTBA OKCHIA U THIPOKCH]IA 1
56 Kenezo 1
57 Oxcunsl, Tunpokcusl u conu xenesa (1) u xenesa (I10) 1
58 O06001IeHre U cUCTEMaTU3aIus 3HAHUI 1
59 [TpakTuyeckas pabora Ne 7. PemeHue skcriepuMeHTaIbHbBIX 1
3a7a4 no teme «BaxkHelme MeTalyibl U UX COCAMHEHUS
Brruucnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKLIM, €cln
60 OJIMH U3 PEareHTOB JIaH B U30BITKE WIM COACPKHUT MPUMECH. 1
Brrunciiennss MaccoBOM A0JIA BBIXOJA MTPOAYKTA PEAKLIMU
61 O06001IeHrEe U cCUCTEMaTU3aIHs 3HAHUI 1
6 KonrtponsHas pabora Ne4 o teme «BaxHelme MeTauibl U |
UX COCIMHEHUS
63 BemecTBa 1 maTepuasibl B TOBCEIHEBHOM KU3HU YEIOBEKA 1
64 XHUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpe/bl 1




65 Ponb XUMUM B pelIeHHH YKOJIOTHYECKUX MPOOIeM 1
66 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3aIMsI 3HAHUH 1
67 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMaTH3aIHsI 3HAHUN 1
68 PesepBHbIit ypok. O6001IeHNHE U CUCTeMAaTH3alHs 3HAHUHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

YYEBHO-METOANUYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

Xumus, 8 kinacc/ O. C. T'abpuensia, U. I'. Octpoymos, C. A. Crnaako 8 kiacc M.: IIpocsenienue
2023

Xumus, 9 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos 9 knacc M.: [Ipocserienne
2023

Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe obmiectBo «M31aTenbcTBO
«IIpocBemnienne»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISA
Xumusi: Ypoku B 8 kiacce : mocooue mist yuurens /H. H. apa
Xumus. Ypoku B 9 kinacce: nocobue s yunrens /H. H. I'apa

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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