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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHMS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOIINXCs, OMPEEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3aiuu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MPEeAMETa U OCHOBHBIX BHIOB Y4eOHO-II03HABATEIHHON JESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalioM B (OPMUPOBAHUN
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XHUMHM O0ECIEeuMBaIOTCS creuu(uKoil coieprkaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona k e€ mzydenuro. CopepaHue CKIAIbIBAETCS W3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMbIX BEILIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3YUCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaroluit
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESTEIbHOCTH YeIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pELIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(GOopMHPYIOLTMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1mee Ynciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CUCTeMe HayK. Tena u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cnoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MosnspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BEIIECTB. XuMudeckue ypaBHeHus. Kinaccudukanus XuMUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abopaTopHBIM OO0OpYIOBAHUEM, M3y4YEHHE U OMHCaHuEe (DU3HMUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nueckux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBHE MeJla C KUCIIOTON) SIBICHUH, HAOI01eHIE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKlnii (pa3nokKeHne caxapa, B3auMoJIeHCTBUE
CepHON KHUCIIOTHI ¢ XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM cou meau (1), nzydenne cnocoOoB pasneneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMY4YeHHsS KHUCIOpoJa B J1abopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMH. TomnuBO: yroib M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCWICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxaenue Bojioposaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

MonsipHblif 00bEM ra30B. Pacué€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckue U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), MCCIEIOBaHUE OOPA3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJHOTO METauia IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEepHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro mnojioxkeHuto B [lepuoanyueckoit
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. JI. 1. Mennenees — y4€HbIl U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHUE, PEaKLIUU PA3JIOKEHUS, COCTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, HW30TOIbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenpneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XUMHUYECKON CBs3M. THIBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJAa XUMUYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonarue o xumMuueckoMm paBHOBecUr. DaKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUECKOM
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YciIoBHs IPOTEKaHUs peaklUil MOHHOIO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpolecca AUCCOLMALUU
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka rajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (U3NYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxnenue cepbl u eé€
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonmb3oBanue (ochaTroB B KadecTBE
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBBIM 3(dext. YronpHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKHUpax, OeIKax,
yIJIEBOAAX — M UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencrasieHuss o6 oxcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCMNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEIMHEHUHN (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(arT-uoH W HaOIIoJIeHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHMCIIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOIa3a, MoIydeHne, CoOupaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe «BaxkHeine HeMeTaulbl U UX
COEZIMHEHUS.

Metayibl M X COeITMHEHUS

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenne MeramioB. Mertamndyeckass CBsI3b M METAUIMYECKass KPUCTAUIMYECKAsl PEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHus M KajblMs. BaxHelmne cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJIE€HHE B npupoze. Ousznyeckne U XUMHUYECKUE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuspl u conu sxkenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KaJblus, AIIOMUHUS, IMHKa, kene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH/IA IMHKA, PEHIEHHE SKCIIEPUMEHTAIbHBIX 3aa4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKU3HM 4YeJIOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B OwiTy. IlepBas momomp mpu XHMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKpPYKAIOIIEH cpebl (MpeaeabHas JOMyCTUMasi KOHLIEHTpaLus
BerecTs, ganee — [1JIK). Poxb xumun B perieHuu 5K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHHU XMMHH B 9 Kiacce OCYLIECTBIISETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU JJI1 OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITHYECKasl peIIETKa, CIIIaBbl, PU3NUECKIE BETMYUHBL, €TUHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaibl, TOpPHbIE MOPOJbL, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBHJIaMU M HOpPMaM{ TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOU AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIKH CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MUpPa, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YCIIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peabHOMN KH3HHU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ecoo0pa3Hoe OTHOLICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS TP paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MNPUPOJHOW CpPEeNOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHDBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATUX MPEeIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBAaTh CMBICII XMMHUYECKUX MOHSATHHN (BBIJIEIATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(GaKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBHIBaTh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIa/IeHUE KYIbTYypOil aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HCCien0BaTeNIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WIM) IUCKYCCHH) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yNbTaTOB BBINONIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCJIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEIICHUH BO3HHUKAIONIMX TpoOJieM Ha OCHOBE yuéTa
00X MHTEPECOB U COTJIAaCOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
Hanbosee 3¢ (heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 331a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3yjbTaTa 3asBJIEHHON 1LI€JIH, YMEHHE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHash M MOJEKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliui COeAMHEHUS, PEaKLIUU Pa3JIOKEHUs, pEaKIUU 3aMEILLEHUS, PEaKIIU
oOMeHa, ’K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJeHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJI XUMHYECKOW CBSI3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «IJaBHas moArpymma (A-rpymnma)» u
«mmobounas mnoxarpynna (b-rpynma)», Manble U OonblIMe MEPUOJbI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sijapa, oOIlee YUCIO JJIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEMIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUM B PA3JIMYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATH OCHOBHBIE OMNEPALMHM MBICIUTEIBHON IEATEIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
9KCIIEPUMEHT (PEabHBbIi U MBICJICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOAOPOJAa W KHUCIOpPOAa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHOn(TaNenH, METUIIOPAHK U JPyTHeE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3yibTaTbhl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIud HOHHOTO OOMeEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeETaJJIMYecKas), KpUCTAIJIMYEcKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIMOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBICHHMsS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHHWH 1o (opMyrnaMm, BHJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepnoandeckoro 3akona [[. . MenaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoxrpynmna (b-rpynma)», maneie u OoiblIvMe MEpUOJBbI,
COOTHOCHUTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX DJIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0urye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB JJIEMEHTOB M HMX COEIWHEHUH B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOAIPYHI € YUETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMUCIy UM COCTABYy Y4YacTBYIOLIMX B PEaKLMU BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI I10CPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyIOBaHHEM, a TaK)Ke IpaBUja OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylb(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHMS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTENIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOII0EHUE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

KoHTpoJbHbIe

IIpakTHYeckue

dueKkTpoHHbIe (LM (POBbLIE)

n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHUECKON 5 2 bubnnorexa [JOK
' p https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEI0BEKA
bubmuoreka [{OK
1.2 B 15 1
CHICCTRA 1 XHMITACCKHE PeakitiH https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. ITonsitie 00 6 bubmmnoreka HOK
' OKCHIAX https://m.eds00.ru/7f41837c
Bonopon.Ilonsatue o kuciorax u bubmmnoreka HOK
2.2 8 1
COMISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK
' COEIUHEHUIT https://m.edso00.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuoguyeckas cucrema xumudeckux 371eMeHToB /1. . MenaesieeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumudeckas cBa3b. OKUCIUTEILHO- bubnunorexa LIOK

3.2 8
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edso00.ru/7f41837c

bubmuoreka [{OK
Hroro o pasxery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . PYHIIEL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25
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Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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