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HHOACHUTEJIbBHAA 3AIINCKA

[TporpamMma mo XuMHuM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs COCTaBJICHA Ha OCHOBE TPeOOBaHUI K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM MpPOTrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHMs,
npencrasieHHbix B @PI'OC OO0, a takxke Ha OCHOBE (enepa’abHON pabodell MporpaMMbl BOCHHTAHUS U C
yu4€TOM KOHIENIMU TpenojaBaHus y4eOHOTO mpeaMeTa «XUMHs» B 00pa30BaTENbHBIX OpraHU3aAIMIX
Poccuiickoit ®eneparumn.

[Iporpamma mo XuMHUHM Ja€T TPEACTABICHUE O WENAX, OOmEel crparermu OOydeHHs, BOCIHUTAHUS M
pa3BUTHsS OOydarolUMXCAd CpEJCTBaAMU Y4YEOHOro TIpeAMETa, YCTAaHABIMBAET O0OS3aTEIbHOE IPEIMETHOE
coJiep)KaHue, MpeaycMaTpuBaeT paclpelielieHUe €ro mo KiaccaM M CTPYKTYpUpPOBaHHUE IO pa3fjeliaM U TeMaMm
[pPOrpaMMbl IO XUMHH, OIpPENENsieT KOJUYECTBEHHbIE M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp)KaHus,
PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YyYEHHUS] XUMHUU C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTMKM y4eOHOIOo Mpolecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroluxcs, ONpPEnesseT BO3MOXKHOCTH
npeaMeTa Ui peanus3anuu TpeOoBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTeNbHOM MporpamMmbl Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUI K pe3ynbTaraM OOydeHHUs XMMHHU Ha YpPOBHE
Henel u3ydeHus ImpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM JESATENIbHOCTH OO0YyYaromerocs Io
OCBOEHHIO y4E€OHOIO CO/IEP KAHMUSL.

3HaHME XUMHHU CIYKUT OCHOBOW s (OPMHUPOBAHMS MHUPOBO33PEHHUS] OOydarollerocs, €ero
MIpe/ICTaBICHUI 0 MaTepruaibHOM €MHCTBE MUPA, BaXXHYIO POJIb UTPaAIOT (GopMUpYeMble XMMHUEH MpeacTaBIeHus
0 B3aMMOTIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIMH BEIIECTB B MPUPO/IE, O MYTSIX PEIIeHUs II00albHBIX MPoOiIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOIL, SHEPreTUUECKOM, MUIIEBON U SKOJOTHYECKON 0e30MacHOCTH,
mpoOJIeM 31paBOOXpPaHECHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET peajn3alii BO3MOXKHOCTEH JUIsl caMOpa3BUTHSL U (POPMUPOBAHUS KYJIbTYPHI JINYHOCTH, €€
obmeli 1 QYHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00YydaroLIMXCs, HABBIKOB HMX
CaMOCTOSTEJIBHONW y4eOHON AEATeNbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIEI0BATENbCKUX YMEHUH, HEOOXOMMBIX
KaK B [TIOBCETHEBHOM JKU3HU, TaK U B IPO(HECCUOHATILHOMN AEATEIIbHOCTH;

3HaKOMHUT €O CHEIM(HUKON HAayyHOrO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIfAa Ha
€IMHCTBO MPUPOIBI M YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOMH
IPaMOTHOCTH OOYUYarOIINXCS,

crocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO--HAy4YHbIM 3HAHUSAM, K IIPUPOJIE,
K 4eJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHuE 00yUarOIIHUXCSl.

JlaHHble HampaBiieHUs B OOy4€HUM XMMHUU OO0ECHEYMBAIOTCS CIEUU(PHUKONW CcoAep)KaHus ydyeOHOro
IpeaMeTa, KOTOPBIM SBISETCS IeNarorMyeckd aJalTUPOBAaHHBIM OTpakeHHMEM O0a30BOM HayKM XUMHUHU Ha
OTIPEICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHME OO0Y4arOLIMMUCS
CUCTEMbl II€PBOHAYAIBHBIX IIOHATUH XHMHMHM, OCHOB HEOPraHWYECKOM XUMHUU M HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa colepaHHs IpOoTrpaMMbl [0 XUMUHU C(HOPMUPOBAHA HAa OCHOBE CHUCTEMHOIO IMOJX0JAa K €€
n3ydeHnto. ConepxaHue CKIaAbIBACTCS U3 CUCTEMBI MIOHATUN O XMMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI
NOHATUH O XuUMHUYecKOM peaknuu. OO0e 3TH CHCTEMBbl CTPYKTYpHO OpPraHM30BaHbl IO IPUHIMITY
IIOCJIEOBATEIBLHOIO PAa3BUTHS 3HAHUI HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMHH;

— YUYEHHSI O CTPOEHUH aToMa U XMMUYECKOM CBSI3H;

— MpEACTaBIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PaCTBOPAX.

Teopetnueckne 3HaHUA pPAcCMAaTPUBAKOTCS HAa OCHOBE AMIMPUYECKH TOJIYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIIEJOBATEIBHO OT OJHOIO YPOBHSI K APYrOMY, BBIINOJHSS (YHKIMH OOBSCHEHUS U
IIPOrHO3UPOBAHUS CBOWCTB, CTPOEHHSI U BO3MOKHOCTEHN MPAKTUYECKOTO NMPUMEHEHMS U MOJYyYEHUS] U3y4aeMbIX
BEIIECTB.

OcBoeHue MmporpaMmbl MO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAyYHOM KapTHHBI MHMpa B JIOTUKE €€ CHUCTEMHOM NPHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K
Hay4yHOMY 3HAHHIO M METOJaM IO3HAaHUS B Hayke. V3yueHHe XMMHUHM NPOUCXOAMT C MPHUBJICUEHUEM 3HAHUI U3
paHee U3y4eHHbIX y4eOHBIX MpeaMeToB: «Okpyxkaromuii Mup», «buosnorus. 5—7 kinaccb» U «Dusmka. 7 Kiacey.

[Ipu u3y4eHHH XUMHHM TPOMCXOIUT (OPMHUPOBAHME 3HAHMKM OCHOB XMMHUYECKOM HAayKH Kak o01acTu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, IPAKTUUECKON JESITEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB



MHUPOBOH KyIbTYpHI. 3a7a4a y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUH —
BOXHEWIMX (aKTOB, TIOHATHHA, 3aKOHOB M TEOPETUYECKUX TIIOJO0KEHUH, JOCTYNHBIX 0000mIeHu
MHPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM TO3HAHUS MPH H3yUCHHUH
BEIIECTB M XUMUYECKUX PEaKIHii, B POPMUPOBAHUHU M PA3BUTUH MMO3HABATEIHHBIX YMEHUN M WX MPUMCHCHHUH B
y4e0HO-TI03HABATEIBbHOW W y4eOHO-UCCIICOBATEILCKON JIEATEeIbHOCTH, OCBOCHHHM TIpaBUI 0€30MacHOTro
oOpallleHus ¢ BEIeCTBAMHU B TIOBCETHEBHOM JKU3HHU.

[Ipu M3ydeHUn XUMUU HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs BaKHOE 3HAYCHHE MPUOOPEITH TaKue
LIeJTH, KaK:

— (GOpMHpOBaHHE WHTEUICKTYaJIbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,
COTPYIIHUYECTBY, CaMOCTOATEILHOMY TIPUHSATHIO PEIICHUM, CHOCOOHOM aJanTUpOBaThCS K  OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HAmpaBJICHHOCTh OOYYCHHSI Ha CUCTEMATHUYECKOE MPUOOIIECHHE OOYYAFOIIUXCS K CaMOCTOSTEIHLHOM
MMO3HABATEIILHOW JEATEIbHOCTH, HAYYHBIM METOJaM II03HAaHUS, (POPMUPYIOIIMM MOTHUBAIMIO U PA3BUTUE
CIIOCOOHOCTEH K XMMUMU;

— o0ecrnieyeHne YCIOBHM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYaAIOIIUMHUCS OIbITa pPa3HOOOpa3zHOMU
NESITEIPHOCTH, TIO3HAHWA M CaMOIIO3HAHMSI, KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITUI), WMEIOIINX
YHUBEpCAIbHOE 3HAYEHUE JJI PA3INYHBIX BUJIOB JACSITEIHHOCTH;

— (opmupoBanue o0miei GyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHHUI
OOBSCHATH U OILICHUBATH SIBJICHUSI OKPYKAIOIIETO MUPA, UCIOJIb3YSl 3HAHMS U OIIBIT, MMOJTYYCHHBIC TIPU W3YYCHUHU
XUMUH, TIPAMEHSTH UX MPU PEIICHUH MPOOJIEM B IIOBCETHEBHON KU3HHU M TPYIOBOM JACSITEIBHOCTH;

— ¢opmupoBaHue y 0OyUaIOMNUXCS TYMaHUCTUUECKUX OTHOIIEHWH, MOHUMAHUS 1TEHHOCTH XUMUYECKUX
3HAHUH TSI BBIPAOOTKH AKOJIOTHYECKH 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJIOBOM JEATEILHOCTH B IEIISIX
COXpaHEHUs CBOETO 370POBbS U OKPYXKAIOILIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCHHUTAHHUIO HAa OCHOBE
YCBOEHHUS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdUIIs U HATPABICHHOCTH
JabHEHIIero ooydeHus.

OO1ee yuCIIO YacoB, OTBENEHHBIX U U3YYEHHUs XMMUU Ha YPOBHE OCHOBHOTO 00Ilero oOpa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).

COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponp XuMuM B KM3HM 4YeloBeKa. XHMHS B CHCTEME HayK. Teina M BelecTBa.
du3nyecknue CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsATHE 0 MeTonax MO3HAHUSA B XUMUHU.
Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesIeHusl CMeCei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE 31eMEeHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie U cloXKHbIE
BEIIECTBA. ATOMHO-MOJIEKYIIIPHOE YUYEHHUE.

Xumuyeckass (opmyna. BameHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAS MOJIEKY/IsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO
AJIEMEHTA B COCIMHEHUMU.

KonnuectBo BemiectBa. Monb. Monsipuas Macca. B3aumocBs3p KoJiMyecTBa, Macchbl W 4HCIa
CTPYKTYPHBIX €IMHUI BemecTBa. Pacy€rsl o hopMyniaM XUMHUYECKUX COCTUHEHHI.

Ou3nyecKkue U XUMUYECKUE SBJICHHS. XUMUYECKash peakiuusi U e€ MpU3HaKU. 3aKOH COXPAHEHHS MacChl
BEIIECTB. XHUMHYECKHe YypaBHeHHs. Kiaccupukanus XUMUYECKHUX peakuuid (COeOUHEHHS, pas3NOoKEHUs,
3aMelIeHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, MpaBuiIaMu pabOThl B J1a0OpaTOpUU M MpuéMamMu OOpaiieHus
nabopaTopHbIM 00OpyIOBaHUEM, H3ydyeHHE M ONHucaHue (U3MUECKUX CBOMCTB 00pa3loB HEOPraHUYECKHUX
BEIIECTB, HaOmoneHne Gpu3nyeckux (TUIaBlieHUEe BOCKa, TasHUE JbJa, pacTUpaHUe caxapa B CTYNKE, KUTIEHUE U
KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOW MPOBOJIOKHU, B3AaUMOJICHCTBHE Mela
C KHUCIIOTOM) sIBJICHUN, HAOMIOJEHWE M OMHUCAHHE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX PEaKIuil (pa3ioxeHHe
caxapa, B3aMMOJICUCTBHE CEPHON KHCIOTHI C XJIOpPHAOM Oapus, pasnoxkeHue ruapokcuna memu (1) mpwm
HarpeBaHuH, B3auMOJIeHCTBUE keme3a ¢ pactBopoM conu menu (II), m3yueHune crnocoOoB pasfeneHus cMeceil: ¢
MOMOIII0 MarHura, (pUIBTpPOBaHUE, BHIAPUBAHWE, IUCTHILISAIMS, Xpomartorpadus, MpOBEACHHE OUYUCTKU
MOBAapEeHHOM coJiM, HAONIOJIEHWE M ONHMCAHUE PEe3YJIbTaTOB MPOBEACHHUS ONBITA, WUJUTFOCTPUPYIOIIETO 3aKOH
COXpPaHEHHUs MACChI, CO3aHUE MOJIEIeH MOJIEKY (IIapOCTEPKHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3nmyxa. Kucimopon — anemeHT u mpoctoe BemiecTBo. HaxoxkaeHue
KHCTIOpo/a B mpupoje, (U3NYecKue U XUMUYecKue cBoicTBa (peakmuu ropeHws). Oxcuabl. [Ipumenenue



kucnopoaa. CrnocoObl MOydeHus: KUCIOPOJia B 1a0OpaTOPUU U MPOMBIIUICHHOCTH. KpyroBopoT Kuciopoaa B
npupoae. O30H — aIOTPOITHAS MOAU(PHUKAIIHS KUCTIOPOA.

TernnoBoit 3¢ (peKT XUMHUECKOW peakiuu, TEPMOXMMUYECKHE YPaBHEHHUS, 3K30- U SHIAOTECPMHUYECKHUE
peakiuu. TOrMBO: yrojib W MeTaH. 3arps3HEHHWE BO3/yXa, YCHWJICHHE MapHUKOBOro 3¢ ¢eKkra, paspyiieHue
030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue BoAopola B TpUpoJe, (UINYSCKHE H
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOObI TosydeHust. Kuciaotsl u comnu.

MonsipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PacTBopel. HacklieHHbIE M HEHACHIIICHHbBIE
pactBOpbl. PacTBOpUMOCTh BemIeCTB B BOJe. MaccoBasi 0Jig BEIIECTBA B PAacTBOpE. XMMHUYECKHE CBOMCTBA
BoJibl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KU3HU YesloBeKa. KpyroBopoT BoAbI B IPUPO/IE. 3arpsi3HEHHE
MPUPOIHBIX BOJ. OXpaHa U OUYKUCTKA MPUPOIHBIX BO/I.

Knaccugukanus neopranndeckux coenuHennid. Okeupapl. Kiaccudukanms oKcHIOB: cojeoOpa3yromue
(ocHOBHBIE, KHUCIOTHBIE, aMdoTepHbie) u HecoseoOpasyromue. Homenkinarypa oxcuaoB. Dusznueckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHne oKkCuaoB.

OcunoBanus. Krnaccudukarusi ocHOBaHUM: MIENOYM W HEpPacTBOpHMBbIE OcHOBaHusi. HomeHkmarypa
ocHOBaHMU. DU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [losryueHne oCHOBaHUM.

Kucnotsl. Knaccuduxauust xucinor. Homenknatypa kucinor. ®Pusnyueckue M XUMHUYECKHE CBOMCTBA
kucnot. Pan aktuBHoctn metauioB H. H. bekerosa. [lomydenue Kucnor.

Comu. Homenknatypa coseil. @u3nueckre 1 XMMHYECKHE CBOMCTBA coJied. [lomyduenue colen.

I'eneTnveckas CBsI3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OMPE/IEIICHHIE COIePKaHUsI KUCIOPO/ia B BO3IyXe, MOJydeHHe, COOMpaHue, pacrio3HaBaHNe
W W3y4yeHHE CBOMCTB KHCIOPOJa, HAONIOJACHHE B3aUMOJCHCTBUS BEHIECTB C KHCJIOPOJOM U  YCIOBHS
BO3HUKHOBEHMsI U TIPEKpaIleHus TOpeHus (ToXkapa), 03HaKOMJICHHE ¢ oOpa3llaMH OKCHJIOB M OIHMCAHHE WX
CBOICTB, MOJy4eHHE, COOMpaHUe, paclo3HaBaHUE U U3y4EHHUE CBOMCTB BOJOpoJa (rOpeHHe), B3aUMOJICHCTBHE
BoJiopoaa ¢ okcuaom meau (1) (Bo3MOkHO MCTIONB30BaHUE BUICOMATEPHUATIOB), HAOI0IeHHE 00pa3I[0B BEIIECTB
KOJIM4eCcTBOM 1 MoOJb, McciaenoBaHHE OCOOEHHOCTEH pacTBOPEHHUsS BEIIECTB C PA3IMYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM JI0JIE€H pacTBOPEHHOTO BELIECTBA, B3aUMOJICCTBUE BOIbI
C MeTajulaMu (HaTpUeM M KajbllieM) (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHUE 00Pa3IoB
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAONIOJIEHUE M3MEHEHUs OKpAacKd MHAMKATOPOB B pacTBOpax
KHCIIOT M IIeJIovel, n3ydeHue B3ammojercTBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUlaMH, PEaKIUi HEUTpaM3aluu, MMOJIy4YeHUEe HEepaCTBOPUMbBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeTajula
OPYTMM M3 pPacTBOpa COJIM, PELICHHE SKCIEPUMEHTANBHBIX 3adad 10 TeMme «BaxHelue Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuyeckuii 3akon u Ilepuoanyeckasi cucrema xummuuyeckux 3jaemeHToB . . MenpaesieeBa.
CrtpoeHue aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHU

[lepBbie MOMBITKK KiIacCU(UKALUU XUMHUYECKUX JIeMeHTOB. [loHATHE O Ipymmax CXOIHBIX 3JE€MEHTOB
(IIenoyHble W MIETOYHO3EMENIbHBIE METaJIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
am(oTepHbIe OKCUIBI U TUIPOKCU/IBL.

Ilepuomnueckuit 3akoH. Ilepuoamueckas cucrema xumuueckux osneMeHToB JI. WM. Menneneena.
Kopotkonepuoanast u jimHHonepuoanas ¢opmel Ilepuonnyeckoil cuctembl XuMuueckux siaementon J[. .
MenpneneeBa. [lepuoasl u rpynmbsl. OU3HUECKUIl CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB MEpUoda U TPYIIbI
3JIEMEHTAa.

Crpoenue atomoB. CoctaB atoMHbIX sfep. M3oTombl. DnekTponbl. CTpoeHHE SIEKTPOHHBIX 000JIOUEK
atomMoB nepBbIX 20 xumuueckux snemeHToB I[lepmoamueckoit cucremsl JI. M. MenneneeBa. Xapakrepuctuka
XUMHUYECKOTO JIEMEHTA IO €r0 MoJoxeHuto B [lepuonnueckon cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMHMUYECKMX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue Ileprnonnueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB JJI Pa3BUTHUS
Hayku U npaktuku. JI. 1. MenzeneeB — yd€HbIN U IpayKJaHUH.

Xumuueckass cBs3b. KoBaneHTHas (MOJIipHAsT M HEMOJSIpHAs) CBSI3b.  DJIEKTPOOTPHUIATEIHLHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxuciaeHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpouecchl okuciaeHuss u
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



u3yueHre oOpas3IoB BEIIECTB METAJUIOB M HEMETAUIOB, B3aMMOACHUCTBHE THUIAPOKCHAA IIHMHKA C
pacTBOpaMu KHCJIOT U ILEJOYEel, IMPOBEACHHUE OINbBITOB, WJUIIOCTPUPYIOIINX HPUMEPHl OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKLUil (TOpeHUE, peakluu pas3yioKeHNsl, COETUHEHUS).

Meoscnpeomemmnnie ceasu

Peanuzanusi MeXIpEeAMETHBIX CBS3€d IpPU H3YUYEHUM XUMHUHU B 8 KJIacce OCYILECTBISETCS uepe3
HCII0JIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAYUHBIX MOHATUMN, TaK U MOHATUH, SBISIOUIUXCS CUCTEMHBIMH AJIS
OTJIEJIbHBIX NIPEAMETOB €CTECTBEHHO--HAyYHOT'0 IIUKJIA.

OO01ue ecTecTBEHHO--HAay4yHbIE NMOHSATHS: HAaydyHBIM (DaKT, rUnoTe3a, TEOpus, 3aKOH, aHAIM3, CHUHTE3,
KJaccu(uKaIus, nepuoanIHOCTh, HAOII0IeHNEe, SKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHE, MOJIEITb, SIBIICHHE.

®dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HU30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, IEKTPHUUECKUI 3apsjl, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, ra3, (pusmueckue
BEJIMYMHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, IUIaHETHI, 3BE3/1b1, COJIHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKONAEMbIE, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peaKius

[lepuoauueckuii 3akoH. [lepuoanueckas cuctema xumudeckux ainemenToB /. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHU CBOICTB XMMHYECKUX 3JEMEHTOB IEPBBIX TPEX MEPHOAOB, Kaus,
KaJIbIUsl U UX COEIMHEHUI B COOTBETCTBUU C IOJIOKEHHEM 3J1eMEeHTOB B lleprnonnueckoil cucreme u cTpoeHUEM
UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKOHN CBA3U. THIIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT THIA KPUCTAIINYECKON PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Knaccudpukanuss M HOMEHKIaTypa HEOPraHMYECKHMX BelIeCTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHWYEeCKUX COEIUHEHHI, TeHEeTHYecKas CBA3b HEOPraHHMYECKUX
BEIIECTB.

Knaccugukanus XuMu4ecKux peakiuil Mo pa3JIndHbIM IIpU3HaKaM (II0 YUCIy U COCTaBYy y4acTBYIOLIUX B
pEaKIMK BEUIECTB, IO TEINIOBOMY 3G (EKTY, 0 U3MEHEHHIO CTENCHEH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, [0 YYaCTUIO KaTalu3aTopa). DK30- U SHAOTEPMUUECKUE PEaKIMH, TEPMOXUMHUUYECKHE YPaBHEHHUS.

[Tonsitne o cxopoctn xuMHuuyeckod peakiuu. IloHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHATHE O TOMOTE€HHBIX U reTeporeHHbIx peakuusax. [lonsatue o karanuse. [lonATHE 0 XUMHYECKOM
paBHOBecHH. PAKTOPBI, BIUAIOIUE HA CKOPOCTh XUMHUYECKOM PEaKLUU U MOJI0KECHUE XMMHYECKOTO PABHOBECHSL.

OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, JIEKTPOHHBIN OaJaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHOM
peakuuu. CocTaBlIeHHE ypaBHEHUN OKHCIMTEIBHO--BOCCTAHOBUTEIIBHBIX PEAKUUN C UCIOJIB30BAaHUEM METOJA
3JIEKTPOHHOIO OajnaHca.

Teopuss 2IIEKTPOIUTUYECKON OUCCOLMALUU. OJIEKTPOJMTBI M HEDIEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHn3M [IUCCOLMALMN BELIECTB C DPA3NIMYHBIMU BUIAMM XUMHYECKOW CBs3H. CTENEHb IUCCOLMALIUU.
CuinbHble U ci1abble 3IEKTPOJIUTHI.

Peakiun moHHOro oO6MeHa. YcaoBUs NMPOTEKaHHUs peakluil HOHHOro OOMEHa, MOJIHbIE M COKpAlEHHbIE
WOHHBIE YypaBHeHHMs peakuuidl. CBOHCTBa KHCIOT, OCHOBaHMH U coJIeH B CBeTe IpeACTaBIeHUH 00
NIEKTPOJINTUYECKON qucconnanuu. KauecTBeHHble peakuu Ha HOHBL. [loHATHE O ruapouse coen.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJECISAMHU KPUCTAJUIMYECKMX DPELIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMmeTauoB (rpadura U anmasa), CJIOKHBIX BEIIECTB (XJIOpUAA HATPUSI), UCCIICAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peaKkluu OT BO3AEHCTBHS Pa3IMUYHBIX (PAKTOPOB, UCCIIEAOBAHHE JIEKTPONPOBOAHOCTH PAacTBOPOB
BEIIECTB, Mpoliecca AUCCOUMAIMN KUCIIOT, I1ejo4ell u cojiel (BO3MOKHO HCHOJIb30BAaHHE BUAEO MaTepHaJIOB),
MIPOBEICHUE ONBITOB, WIUTIOCTPUPYIOLUIUX NPU3HAKW MNPOTEKaHHUs peakiuil HMOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIJEJICHHE Tra3a, OOpa30BaHUE BOJbI), OIBITOB, HUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBMTENIBHBIX peakiil (ropeHue, peakiuy pas3oKeHHsl, COSMHEHUS ), PAcllO3HABAHNE HEOPraHUYECKUX
BEIIECTB C IOMOIIBIO KAUECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 33/1ad.

HemeTtajibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuKa ragsoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE CTETIEHN OKUCIICHHUS.
Ctpoenne u GpuU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJOre¢HOB. XMMHUECKHE CBOMCTBA Ha MPHMEpE XJIOpa
(B3amMoJieiicTBUE C MeTajslaMM, HeMeTallaMH, Iieodamu). XiaopoBogopod. CossHas KHCIOTa, XMMHUYECKHE
CBOICTBa, NMOJy4YeHHE, MpuMeHeHue. JlelicTBUe Xjlopa U XJIOPOBOJOPOJAa Ha OpraHU3M uelnoBeka. BaxkHelmmne
XJIOPUJIBI U UX HAX0XKACHUE B IPUPOJIE.

OOmast xapakTepucTuka syeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
creneHu okuciaeHus. CTpoeHne 1 (pU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U Cephl. AJIIOTPOITHBIE



MOAU(UKAIIMN KHCIOpoJa M cepbl. XUMHUYeckHe cBoicTBa cepbl. CepoBOAOPOA, CTpOoeHHE, (U3UUYECKUE U
XUMUYecKne cBoiicTBa. OKCHIIBI cephl KaK MPeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIO0Ta, (Gu3ndeckue u
XHMUYECKHEe CBOICTBA (00IIME KakK MPEeICTaBUTENs Kilacca KHCIOT U cnenrduyeckne). XUMUYECKUE PEeaKIny,
JeKallue B OCHOBE NMPOMBIIUIEHHOTO croco0a MOJXydeHHs] CEpHOW KUCIOTHI. lIpuMeHeHne cepHOW KHUCIOTHI.
Coin cepHOW KHCJIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxxnenue cepbl m €€ COCOMHEHUI B
npupojae. XUMHUYECKOE 3arpsi3HEHUE OKpYXKAIOUIEH cpeabpl COEIMHEHUSIMU Ccepbl (KHCIOTHBIE 10U,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAIICHUSI.

OOmast xapakTepucThuka 3JeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTENIEHU OKHUCJIEHUA. A30T, pacpOoCTpaHEHUE B MpHUpoAe, (pu3NUecKue U XUMHuYeckue coiictBa. Kpyrosopor
a3oTa B mpupojae. AMMHAK, ero (pu3HUecKHMe M XUMHUYECKHE CBOWCTBA, MoydyeHue W mnpumeHenue. Coim
aMMOHMSI, UX (PU3MYECKHE U XMMHYECKHE CBOMCTBA, IpUMeHeHue. KauecTBeHHasl peaklys Ha MOHbl aMMOHHUSI.
A30THas KHCIOTa, €€ IMoJlydeHue, (pU3NUYecKue M XUMHYECKHE CBOWCTBa (0OIIMEe Kak MpeACTaBUTENS Kiacca
KHUCIIOT U cnenuduueckre). Mcnonb30BaHne HUTPATOB U COJIEM aMMOHHUS B Ka4€CTBE MUHEPAIbHBIX YAOOPEHUH.
XUMUYECKOE 3arpsi3HEHUE OKpYKalollell cpeapl COEIMHEHUSMHU a30Ta (KHUCIOTHBIE JIOKIU, 3arpsi3HEHUe
BO3JlyXa, MouBbl U BOJ0EMOB). Docdop, ammorponnsie Mogudpukauuu (ocdopa, puznyeckue U XUMHUYECKHE
cBoiictBa. Okcun Qocdopa (V) u dochopHas kuciora, pusnueckue M XUMUYECKHE CBONCTBA, IMOJIyYEHUE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YA0OPEHUH.

O6mast xapaktepuctuka d37eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbBIC
CTENIEHU OKMCIEHHS. YTJIEepoJl, aNIOTPONHbIe MOAM(DUKAINK, pacHpOCTpaHEHUE B MpHUpone, (u3nyecKkue u
XUMUYEeCKrue cBorcTBa. Ancopomusi. KpyrosopoT yriepoaa B mpupoae. OKcuanl yriaepoaa, ux (GU3HIecKue u
XMUMHUYECKHE CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MBI, [TOJIyY€HUE U IIPUMEHEHHE. DKOJIOTHYEeCKHe MPOOIeMBbl,
cBs3aHHBIE ¢ OokcuaoM yriepona (IV), rumore3a rio0anpbHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIA 3 (heEKT.
VYronpHast kucnota u €€ coiu, MX (U3NYECKME U XUMHUYECKHE CBOWCTBA, MOJY4YeHHE U IPUMEHEHHUE.
KauectBeHHas peakuust Ha kKapOoHaT-HOHBIL. Mcnonb30BaHne kKapOOHATOB B OBITY, METUIIMHE, TPOMBIIITIEHHOCTH
U CEJIbCKOM XO35MCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIeH, 3TaHOJI, TJIMIEPUH, YKCycHas Kuciota). [IpupoaHble MCTOYHUKU YIieBOAOPOAOB (YroJb,
MIPUPOJIHBIN Ta3, HEPTh), TPOAYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY U MTpoMbIIeHHOCTH. [loHsTHE O
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: XKUPAX, OETIKax, YriieBoJax — U UX POJIU B )KM3HU YesoBeka. MaTepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX COCIMHEHUN.

Kpemnnii, ero ¢u3udeckue 1 XUMUYECKHE CBOMCTBA, MOJTyYeHUE U MpuMeHeHne. CoeTMHeHNs KpEeMHHUS B
npupone. OOmwue mpeacrabienuss o0 okxcuae kpemuus (IV) u kpemHueBoit kuciore. CHIMKATBI, HX
UCII0JIb30BaHUE B OBITY, B MPOMBIILICHHOCTH. BakHeillline CTpOUTENbHbIE MaTepUalbl: KepamMHKa, CTEKIIO,
eMeHT, OeroH, >keine300eToH. [IpoOiembl 0e30MaCHOTO HCIHOJB30BAHUSI CTPOUTENBHBIX MaTepHalioB B
MTOBCETHEBHOM JKU3HH.

Xumuueckuii Ikcnepumenm:

M3y4YeHHe 00paslioB HEOPraHUYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI, IPOBEIEHNE KauyeCTBEHHBIX
peakuuil Ha XJOPUI-UOHBI M HaOJIIOJEHHE NMPU3HAKOB HUX MPOTEKAHHUS, OMBITHI, OTpa)karolire (pU3NUYECKHe U
XMMHYECKHE CBONCTBA TajoOreHOB W UX COCIMHEHUN (BO3MOXKHO HCIOJB30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMu XJIOpUA0B (TaJloTeHUI0B), O3HAKOMIIEHHE C 00pa3liaMu cepbl U €€ COeTUHEHUSIMU
(BO3MOKHO HCIIOJIb30BAHHME BUJEOMATEPUANIOB), HAOIIOJIEHUE Mpollecca OOYTIMBaHUs caxapa Ioj JIeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHCIOTHI, WM3Y4Y€HHE XUMHUYECKHX CBOWCTB pPa30aBICHHOW CEPHOW KHCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHOMN peakiny Ha cylb(dar-uoH U HabII0eHne MpU3HaKa e€ MPOTEeKaHUsl, 03HAKOMJICHHE C
(buznuecKkuMu CBOMCTBaMU a30Ta, Gocdopa u X coennHEHUI (BO3MOXKHO HCIOIb30BaHHE BUACOMATEPUAIIOB),
oOpa3naMu a30THBIX U (POoCPOpHBIX yIoOpeHul, nojaydyeHue, cooupaHue, paclo3HaBaHUE U W3y4yeHHE CBOMCTB
aMMMaKa, MPOBEJCHUE KAaueCTBEHHBIX peakiMii Ha MOH aMMOHHA U (ocaT-HOH U H3ydyeHUE NMPU3HAKOB HMX
NPOTEKaHMsl, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C Mebi0 (BO3MOXHO MCIOJB30BaHUE
BUJICOMATEpUANIOB), M3ydeHHE MoOJIeJIell KpPUCTAUIMYECKMX PpemEToOK anMasa, rpadurta, QymniepeHa,
O3HAKOMJIEHHE C TPOLIECCOM aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NPOTHBOra3a, MOJyueHHe, cOOMpaHHUe, paclo3HaBaHUE W M3YYEHUE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEICHUE
Ka4eCTBEHHBIX peakIiil Ha KapOOHAT M CUJIMKAT-HOHbI M U3yYeHUE MPU3HAKOB UX MPOTEKAHUsI, 03HAKOMIICHHE C
MPOJIYKIUEH CHJIMKATHON NPOMBIIUIEHHOCTH, PEIIEHHUE SKCIIEPUMEHTAIBHBIX 33Jad Mo TeMe «BaxHeimune
HEMETAJIIbl U UX COCTUHEHUS.

MeTtanibl M X COeIMHEHUS

OOmiast XapakTepUCTHKAa XHMHUYECKHX D3JEMEHTOB — METaJJIOB HAa OCHOBAaHMU HUX IMOJIOKEHHUS B
Ilepnoanueckoii cucreme xumnudeckux anemeHTos . . Menaeneesa u crpoenust aroMoB. CTpoe€HHE METAIIIOB.
Mertannuueckas CBsI3b U METaJUIMYECKass KPUCTAJUIMYECKas peméTka. DJIEKTPOXUMUYECKUI sl HAIpPSDKEHUN
MeTayuioB. OHU3HUECKHe M XUMUYECKUE CBOICTBa MeTayuioB. O0mue crnocoObl nmoyydeHus MetamioB. [lonstue o



KOPPO3HH METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUThI X OT Koppo3uu. CraBel (CTajb, YYTyH, TIOPATIOMHHHUH,
OpOH3a) M UX MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lesounble MeTaibl: MojoxkeHue B llepuoamueckoin cucreme Xumuueckux siemeHtoB . WM.
MenneneeBa, CTpOEHHE UX aTOMOB, HaX0/IeHUE B IIpupoie. Pu3nuecknue 1 XMMUUYECKUE CBOMCTBA (Ha IIpUMeEpe
HaTpuss W Kanus). Okcuapl M THAPOKCUAbI HaTpus M Kanus. [IpuMeHeHMe IIEIOYHBIX METaIOB U MX
COCIMHECHUM.

[{est0ouHO3EMENBHBIE METAJIIBl MArHUK M KaJbLIMIL: MOJ0KEHNE B [lepnoanueckon cucteMe XuMHYECKUX
anemeHToB [[. Y. Menneneesa, ctpoeHne MX aTroOMOB, HaxOKJeHHE B Ipupoje. PU3nUecKue U XUMUYECKUE
CBOICTBa MarHus M Kajblus. BaxkHeine coeuHenus Kaublus (OKCUI, TUIPOKCU, coiin). JKECTKOCTh BObI U
CHOCOObI €€ yCTpaHEHHUSI.

Amomunuii: nosioxenue B Ilepmoanueckoil cucreme xumuueckux anemeHtos /J[. WM. Menneneesa,
CTPOCHHE aTOMa, HaXOXXJeHHWEe B mpupoae. Pu3MUecKkue W XMUMHUYECKHE CBOWMCTBA aTIOMHHHUS. AMQOTEpHBIC
CBOICTBa OKCHJA U TUAPOKCH/IA AITFOMUHHUSL.

Kenezo: nmonoxenue B lleproanyeckoi cucreme xumuueckux auemeHToB . M. Menneneesa, ctpoeHue
aToMa, HaxoXJeHHe B npupoje. Pu3ndyecknue U XUMUYECKUE CBOMCTBA xkene3a. OKCHUIbI, TUIPOKCUIBI U COJIH
xenesa (I1) u sxenesa (I1I), ux cocra, cBOMCTBA U MOJTyYEHUE.

Xumuueckuii Ikcnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CILJIABOB, UX (U3NYECKUMU CBOMCTBAMU, U3yUEHUE PE3yIbTaTOB
KOPpPO3UH METAJJIOB (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJECUCTBUSI OKCHJIA
KaJIbIMSI ¥ HATPUS C BOJAOU (BO3MOXHO HCIOJB30BAHME BHIEOMATEPUAIOB), UCCIEIOBAHNE CBOWMCTB JKECTKOU
BOJIbI, IIpOIlECCa TOPEHUsl XKejle3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), NMPU3HAKOB
MPOTEKAHUS KaUeCTBEHHBIX peakluii Ha MOHBI: MarHUs, KaJbIHs, alFOMUHUS, LUHKA, xkene3a (1) u xeneza (I1I),
Menu (II), HabmromeHne M omMMCaHUWE MPOIECCOB OKPAITUBAHMS TIJIAMEHHW MOHAMU HATpPUS, Kadus W KaJbIIHs
(BO3MOKHO MCIOJIb30BaHUE BUI€OMATEpUANIOB), UCCIIeIOBaHHE aM(OTEPHBIX CBONCTB TMAPOKCUAA ATFOMUHUS U
TUAPOKCHIA IMHKA, PEICHHE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHelie MeTauibl 1 UX COEANHEHUSD.

XuMHUSA U OKPYKaKIIas cpena

BemectBa 1 Marepuansl B MOBCEJHEBHOM >XKM3HM 4YelloBeKa. be3onacHoe HMCHOJb30BaHUE BEIIECTB U
XUMHYECKUX peakuuii B ObITy. [lepBas moMOIIb MPH XMMHUYECKHUX OKOTaxX U OTPABICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpYXKaroliel cpelpl (mpenenbHas IOMycTHMas KOHLIEHTpalus BEIIECTB,
nanee — [1/1K). Pons xuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

n3ydeHue 00pasroB MaTepUaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).

Meostcnpeomemmnnie ceasu

Peanu3amus MexnpenMeTHBIX CBs3€M NpU M3YYEHUMM XHMHM B 9 Kilacce OCYLIECTBISIETCS dYepe3
UCII0JIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, SBJISIOIIUXCS CUCTEMHBIMU IS
OT/ENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE IMOHSATHS: HAy4HbIH (DakT, TUNOTE3a, 3aKOH, TEOpHs, aHalU3, CHUHTE3,
KJ1accu(uKanus, NePUOJUUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHNE, U3MEPEHUE, MOJIeNb, SBIICHUE,
MAPHUKOBBIN APPEKT, TEXHOJIOTHS, MATEPUAIIHI.

®u3nka: Marepus, aToMm, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ, H30TONbI, PaAHUOAKTUBHOCTD,
MOJIEKYJNa, SJEKTPUUECKUN 3apsiji, MPOBOJHUKHU, IMOJYNPOBOIAHHUKH, AUDICKTPUKH, (OTORIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BEIleCTBa, ra3, PacTBOP, PACTBOPUMOCThH, KPUCTAJUIMUECKas pemIéTka,
CIUIaBbl, (PU3NYECKUE BEIUYUHBI, €IMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, MIIaHEeThl, 3BE3/1b1, ComHIIe.

buonorus: dorocuntes, apixanue, buocdepa, sKocHUCTEMa, MUHEPATIbHBIE YAOOPEHUs, MUKPOIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, MOJIE3HBIE MCKOMAeMble, TOIIMBO,
BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJ€
oOy4eHHs] XUMUHM B €IUHCTBE Y4€OHON M BOCIHUTATEIBbHOM AEATENbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU
POCCHUICKMMH COLMOKYJIBTYPHBIMH ¥ JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, MPHUHATBIMU B OOIECTBE
NpaBUJIAMH U HOPMaMU MOBEICHUS U COCOOCTBYIOT IpoOIleccaM CaMOTIO3HAHUS, CaMOPa3BUTHS U COLIMATN3ALUN
00yJaronuxcs.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAalOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACLIIMPEHUE OIIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:



LIEHHOCTHOTO OTHOILIEHHSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY MU HAY4YHOMY HaCJEAMIO,
MOHVMAHWS 3HAYCHUS XUMHYECKOW HAyKH B IKU3HH COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH BIAJICTh
JOCTOBEPHON HH(OpPMAIMEH O TMEePEeIOBBIX JOCTHKCHUSX U OTKPHITHSIX MHUPOBOM M OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) TPAKAAHCKOT0 BOCIIMTAHUSI:

MPEACTABJICHUSI O COLMAJIbHBIX HOpPMAax MW MpPaBWJIAX MEXKIJIWYHOCTHBIX OTHOIIEHHUUA B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TOJIE3HOW, y4eOHO-MCCIEA0BATEIbCKOM, TBOPUYECKON W
JIPYTUX BHJAX JEATEIHHOCTH, TOTOBHOCTH K Pa3sHOOOpPA3HOH COBMECTHOW [ESATEIBHOCTH TPH BBIMOJHCHHUU
y4eOHBIX, MO3HABATEIHHBIX 3aJa4, BHITIOJHCHHH XUMHYECKUX JKCIICPUMEHTOB, CO3JaHWH Y4EOHBIX MPOCKTOB,
CTPEMJICHHSI K B3aHMMOTIOHHMAHHWIO U B3aUMOIIOMOIIM B IPOIECCE ATOM y4eOHOU AESATENBHOCTH, TOTOBHOCTU
OIICHMBATh CBOE MOBEACHHE W TOCTYNKH CBOMX TOBAPHUIICH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHMSI MTOCIIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA '

MHPOBO33PEHUECKHE TMPEJCTAaBICHUS O BEIIECTBE M XHUMHUYECKOW pEaKIuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKH M COCTAaBIISAIOIINE OCHOBY I TIOHHMMAaHHUSl CYIIHOCTH Hay4dHOU
KapTUHBI MUPA, TIPEJICTABICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBSI3SIX YEIOBEKA C
MPUPOIAHON CPEAOH, O POJIM XUMHUH B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUM MO XMUMHUHU, HEOOXOAUMBIC IS
0OBsICHEHUS! HAOJIIOJIa€MBIX MPOILIECCOB M SIBICHUMN, IMO3HABATEIbHOM, WMH(OPMALMOHHOW M YUTATENIbCKOU
KYJbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEFHOU PaOOTHI C YI€OHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIMHBIMU TEXHHUYECKHUMU CPeICTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0O U TIO3HaHWIO, J00OO3HATENbHOCTh, TOTOBHOCTh M  CIIOCOOHOCTh K
camM000pa30BaHNI0, MPOEKTHOW U MCCIIEI0BATENbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH
Y YPOBHSI O0y4YeHUs B TaTbHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3I0POBBIN
o0pa3 »U3HH, OCO3HAHME TMIOCIEACTBUN W HENPUITHE BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS AaJIKOTOJ,
HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOJIO/ICHUS TIPAaBMJI 0€30MAaCHOCTH MPHU OOpaIeHUH ¢ XUMUYECKUMH
BEIIECTBAMU B OBITY U pealbHON KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3y4eHHUIO mpodeccuil U Tpyla pa3MyHOrOo poja, yBaK€HUE K TPYAy M
pe3ynbTaTaM TPYIOBOW JEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUWA MO XUMHH,
OCO3HAHHBII BHIOOP HWHIAMBUAYAJILHON TPACKTOPUU MPOJODKEHHs] oOpa3oBaHUs € YYETOM JIMYHOCTHBIX
UHTEPECOB U  CIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, yCIENIHOM
npodecCHOHANIbHON JIeATENBbHOCTH M Pa3BUTHUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHabHO cpene;

6) 3K0JI0rHYeCKOro BOCIIMTAHMS:

HKOJIOTHUECKU IIeJIeco00pa3Hoe OTHOIICHHE K MPHUPOJAE KaK MCTOYHMKY XU3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMS, TOHUMaHUE LIEHHOCTH 3JI0POBOTO M OE€30MacHOr0 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIIIECHUE K
coOCTBEHHOMY (DU3MYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHME IIEHHOCTH COONIOJCHUS MpPaBUI
0€30MacHOTO MOBEIEHUS MPHU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSAX, YTPOXKAIOIIUX 30POBBIO M JKU3HH
JIIOACH

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJTy4aeMble MMPH U3YUYEHUU XUMHUH, JIJIs PELICHUs 3a/1a4, CBS3aHHBIX C
OKpY’Karollel MPUPOIHON CPelIoil, 1Sl MOBBIIICHHUS YPOBHS SKOJIOTUYECKOU KYJIbTYpPbI, 0CO3HAHUSA IJI00ATBEHOTO
XapakTepa SKOJOTHYECKHX MpPOOJeM M IMyTeid WX pelleHUs MOCPEACTBOM METOJIOB XHMHUH, KOJIOTHUECKOTO
MBIIUICHHS], YMEHUSI PYKOBOJACTBOBATHCS UM B ITO3HABATEIBHOW, KOMMYHUKATUBHON M COLIMATIBHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTampeaMeTHBIX pPe3ylbTaTOB BBIACNIAIOT 3HAYUMBIC AT (POPMHPOBAHUS MHUPOBO33PEHUS
oOlieHay4HbIe TTOHITUS (3aKOH, TEOPUS, IPUHITUII, TUIIOTE3a, (PaKT, CUCTEMa, IPOIECC, IKCIIEPUMEHT U APYToe.),
KOTOpBIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YU€OHBIX MPEAMETax U MO3BOJISIOT HA OCHOBE 3HAHHMM U3 STHX
npeaMeToB (GOPMUPOBATH MPEJCTABICHHUE O IEIOCTHOW HAayyHOW KapTWHE MHpa, U YHHBEpCalIbHbIC ydeOHbIE
neiicTBus (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), KOTOpble OOecmeunBaoT (GOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIPHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU IS TEIBHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble ornyeckue 1eMcTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILIEHUS MPU OCBOCHUM 3HAHWI: PacKpbIBaTh CMBICI
XUMUYECKUX TMOHATUU (BBIACIATh MX XapaKTepHbIC IPU3HAKK, YCTAHABIMBATH B3aMMOCBSI3b C JAPYTUMH
MOHATHIMH ), UCTIOJIE30BATh MOHITUS ISl OOBSICHEHUS OTACTHHBIX (P)aKTOB U SBJICHH, BEHIOMPATh OCHOBAHUS U



KpUTEpUU Ul KiIacCU(PUKAIMM XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKIUl, yCTaHABIMBATh MPHUYUHHO-
CIICJICTBEHHBIC CBSI3M MEXIYy OOBEKTAMH W3YYCHHUsS, CTPOUTH JIOTUYECKUE paCCYyKIeHUs (MHAYKTUBHBIC,
JICTYKTUBHBIE, 110 AaHAJIOTHH ), IEJIaTh BBIBOJIBI U 3aKITIOUCHIS;

YMEHHE TIPUMEHSTHh B MPOIIECCE MO3HAHUS MOHSTUS (TIPEMETHBIE H METaNPEIMETHBIC), CHMBOJIMUECKUE
(3HAKOBBIC) MOJEIH, UCTIOIh3yEeMbIE B XUMUH, TPE0OPa30BBIBATH MIUPOKO MPUMEHSIEMbBIE B XHMHH MOJICITHHBIE
MPEJICTaBICHUS] — XMMUYECKUU 3HAK (CHMMBOJ JJIEMEHTAa), XUMHU4YecKas (popMmyna W ypaBHEHUE XUMHYECKOU
peaKIuu — Ipu PEIICHUH y4eOHO-TT03HABATEBHBIX 3/1a4, C YYETOM 3TUX MOJICIIBHBIX MPEACTABICHUIN BBISBIISITH
W XapaKTepU30BaTh CYIICCTBECHHBIC MPU3HAKA HM3YYa€MBIX OOBEKTOB — XMMHUYECKUX BEIICCTB M XUMHUYCCKUX
peaKIui, BBISABIATL OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-CIICICTBEHHBIC CBS3H W MPOTUBOPCUUS B M3yYaeMBIX
IpoIeccax u sBJICHUSIX.

Ba3oBble nuccienoBareibcKkue 1elCTBUS:

YMEHHE UCIOJIb30BaTh MMOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B Ka4eCTBE
OCHOBBI JIJIs1 (JOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYXKICHHIA,

MPUOOpETEHUE OMBITA TI0 TUIAHUPOBAHUIO, OPTaHU3ANNN M MPOBEICHUIO YICHUUYSCKUX IKCIEPUMEHTOB,
YMEHHE HaOII0AaTh 32 XOJOM IIPOIECcCca, CAMOCTOSITENLHO INPOTHO3MPOBATh €ro pe3ysbTaT, (OpMYITHpPOBATH
0000IIIeHNUS ¥ BBIBOJIBI ITO PE3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICOBAHMS, COCTABIIATE OTYET O MPOJICTAHHON
pabore.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpaTh, aHAIH3UPOBATH M HHTEPIPETUPOBATh WH(GOPMAIUIO Pa3IUMIHBIX BUIOB U (hopm
MIPEJICTABJICHMSI, TIOJYy9aeMyl0 W3 pa3HbIX HMCTOYHHKOB (HAYYHO-TOMYJSIpHAS JIUTEpAaTypa XHUMHUYISCKOTO
COJICp’KaHUs, CIPaBOYHBIC MOCOOUs, pecypchl MHTepHETa), KPUTHYECKH OIEHWBATH IPOTUBOPECUUBYIO U
HEJI0OCTOBEPHYIO WH(OpMAIINIO;

YMEHHE TIPUMEHSTh pPa3IndHble METOABl M 3alpoChl TNpU IOUCKe H OoTOope uHOpManuu W
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOJMMBIX JUIS BBIIOJIHEHUS Y4YCOHBIX W  ITO3HABATENBHBIX  3aj]ad
OTIpeICIEHHOTO THIIA, IPUOOPETEHHUE OMBbITa B 00JACTH HCIIOJIB30BAHHS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJaJeHHE KYyJIbTYpPOH aKTUBHOTO  HCIIOJB30BAaHUS  PA3IMYHBIX  ITOMCKOBBIX  CHCTEM,
CaMOCTOSITEIIEHO BBIOUPATh ONTUMANBHYIO0 (OpMY TpeCTaBICHUs HHOOPMAIMK U WILTIOCTPUPOBATh pPellacMble
3aJ]auu HECJIOKHBIMH CXeMaMHU, TuarpaMMaMu, IpyruMu popMamMu rpa@uke U X KOMOMHALIUASIMUY;

YMEHHE WCIOJIb30BaTh M AaHAIM3MPOBATH B TIPOIECCe YYEOHOH M HCCIIENOBATENBCKON NEATEIFHOCTH
WHGPOPMAIIHIO O BIUSHUUA TPOMBIIIJICHHOCTH, CEJICKOTO XO3SHCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY)KAIOICH
MPUPOIHOMN CPEMBI.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

yYMEHUs 3aj[aBaTh BOMPOCHI (B XOJ¢ nuaiiora u (WJIM) ITUCKYCCHUH) IO CYIIECTBY OOCYXKIaeMOW TEMBI,
(bopMyIHPOBaTh CBOU MPEIJIOKEHHSI OTHOCUTEIBHO BBITIOJTHEHUS PEITIOKCHHON 3a/1a4u;

YMEHUSl TPEACTABJSATh IOJYYCHHBIC pE3YJAbTaThl TI03HABATEIILHOW JCSATEIBHOCTH B YCTHBIX H
MUCHMCHHBIX TEKCTaX; JIeNaTh IPE3CHTAIMI0 PE3yJbTaTOB BBIIOJHEHUS XUMHYECKOTO AKCIIEPHUMEHTA
(JtabopaTOpHOTO OIIBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATCILHOW M
UCCIIEI0OBATEIILCKOM IEITEILHOCTH P PEIICHUH BO3ZHUKAIONINX MPOOJIeM Ha OCHOBE yuéTa OOIIUX HHTEPECOB U
COIJIACOBAHMUS MO3UIMK (00CYXIeHUS, OOMEH MHECHUSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIUS COBMECTHBIX
JCUCTBUH, OTIPE/ICIICHUE KPUTEPUEB TI0 OIICHKE Ka4eCTBa BBHITIOJHEHHOM PaOOThI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIE YUeOHBIE el CTBHSA:

YMEHUE  CaMOCTOSITEIbHO  ONPEACSITh  [EIM  JCSITEIbHOCTH, IUIAHUPOBATh,  OCYILIECTBIIATS,
KOHTPOJIUPOBaTh M TMpPH HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOK JICATEIBHOCTh, BBIOMpATh HambOosee
s deKTUBHBIE CIOCOOBI pEIICHHS y4eOHBIX M TMO3HABATENbHBIX 3a7a4, CAMOCTOSITENTBHO COCTaBJISATh WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM JEHCTBUN MPH BBIMOJIHEHUU 33JJaHUI C YYETOM MOJIy4EHHUSI HOBBIX
3HaHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEaKIIUAX, OIEHUBATh COOTBETCTBUE MOIYUYEHHOTO pe3ylibTaTa
3asIBJICHHOM 1I€TTH, YMEHHE MCTI0Ih30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUU 3aJJaHUA.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX Ppe3yNbTaTOB MO OCBOCHHIO O0S3aTENbHOTO COAEP)KAHUS, YCTAaHOBJICHHOTO
naHHOU (enepanbHO paboyeil mporpaMMoii, BEIACSIOT: OCBOCHHBIE O0yJYaIOIIMMICS HayUHbIC 3HAHUS, YMEHUS
U CIIOCOOBI ACUCTBHMA, crierupudecKkue s MpeaMeTHON o0nacTu «XUMHsD, BUIBI JSSITETLHOCTH 0 MOTYYCHUIO
HOBOTO 3HAHHUSA, €r0 WHTEPIpETAlHH, MPeoOpa3oBaHUI0 M TPUMEHEHHUIO B Pa3MYHBIX Y4eOHBIX M HOBBIX
CUTYaIUSIX.

K xoHiy oOyueHus B 8 kjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpPaXKaTh
c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

®  PaCKpHIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI: aToM, MOJEKYylIa, XUMHUYECKHMA
AJIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEUIECTBO, CMECh (OJHOpPOJIHAsT W HEOIHOPOJHAA),



BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJEKYJIspHas Macca, KOJHMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsI Macca, MaccoBas JOJS XMMHYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peaKkius,
KIIaCCU(UKAIUS PEAKIIUI: PEaKIINi COSAMHCHUS, PEaKIINH PA3TIOKEHUS, PeaKIIMK 3aMEIICHUS, PEaKIIun
oOMeHa, 3K30- M SHIAOTEPMHUYECKHUE PEAKIUH, TeIUIOBON dP(PEKT Peakiuu, siAPO aToma, SIEKTPOHHBIN
CJIOM aroma, aTOMHas OpOWTallb, pajuyC aroMa, XHMUYECKas CBs3b, MOJSPHAs M HENOJspHAas
KOBQJICHTHAsl CBsI3b, WOHHAs CBsI3b, WOH, KaTHOH, aHUOH, pPacTBOpP, MaccoBas J0Jii BEHIECTBA
(TIpoLIeHTHAsI KOHIICHTPAIIMsI) B pACTBOPE;

¢  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHYECKHX MOHSATHH M TPUMEHATH OTH
MTOHSATHS IPU ONMMCAHUY BEIICCTB U UX NIPEBPAICHHIA;

®  HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY /I COCTaBJICHUsI ()OPMYJI BEIIECTB U YPAaBHEHHI
XUMHUYECKUX PEAKIIUN;

®  ONpeneNsTh BaJE€HTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COEIUHEHHUSAX, CTEIEHb
OKHCJICHUs DJIEMEHTOB B OWMHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJlaccy coeauHeHud 1o (dopmynaMm, BHJ XUMUYECKOW CBsA3M (KOBAJIGHTHAass W WOHHAas) B
HEOPTaHWYECKUX COCAMHCHHUSIX;

e  packpbeiBaTh cMmbica llepumomnueckoro 3akona JI. M. MeHneneeBa: JeMOHCTPUPOBATH
MMOHVMAHWE TICPUOJINYCCKON 3aBUCHMOCTH CBOWCTB XHMHYECKUX DJIEMEHTOB OT WX IIOJIOXKCHHUS B
[Tepuoanueckoit cucteme, 3aKOHOB COXpPAaHEHHUs MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHHMsI, 3aKOHa ABOTajipo;

e  ONHWCHIBAaTh U XapakTepu3oBaTh TaOMMUHyr0 (¢GopMmy [leproaudeckoil  CHCTEMBI
XUMUYECKUX DIIEMEHTOB: pas3inyaTh TOHSATHS «TJIaBHas moArpymnma (A-Tpymnma)y U «moOodYHas
noarpynma (b-rpymnma)y, Mansie U 00JBIITNE TEPUOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B
tabmuie «llepuogmueckass cucremMa xumuueckux anmemeHToB JI. VM. MennmeneeBa» C 4YHMCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUUYECKHX DJIEMEHTOB (COCTaB W 3apsj siapa, oOIiee 4ucio
AIIEKTPOHOB U pacnpeesieHUe X MO AIEKTPOHHBIM CIIOSIM);

e  KJacCHU(pUIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (1Mo YUCIIy ¥ COCTaBYy yUaCTBYIOIIHNX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P HEKTY);

e  XapakTepu3oBaTh (OMHCHIBATh) OOIIME XWUMHYECKHE CBOWMCTBA BEIECTB Pa3IMUHBIX
KJIaCcCOB, TOJATBEPKJasi OMNHMCAHWE MPUMEPaMU MOJIEKYJISIPHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINH;

®  [IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSX;

®  BBIYHCIATH OTHOCUTENILHYIO MOJICKYISPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJII0 XMMHYECKOTO 3JIeMeHTa Mo (opMylie COCOUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;

®  [PUMEHSITh OCHOBHBIE OINEPALUU MBICIUTEIBHON NEATEJIBHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 000OIIeHNEe, CHCTEMATH3AINI0, KIACCU(UKAIMIO, BBISBICHUE MPUYUHHO--CIEACTBEHHBIX
CBsI3eM — JUIsl M3y4YCHHS CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIIHi, €CTeCTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — Ha0JI0IeHUE, U3MEPEHUE, MOJICIIUPOBAHKE, SKCIIEPUMEHT (peabHbI U MBICICHHBIH ),

e clenoBaTh IMpaBWJIaM TMOJB30BaHUS XUMHYECKOM Tocylnoll W 1abopaTopHBIM
o0opynoBaHUEM, a TaKKe MpaBUJIaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO IMOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJAa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpeAeNEHHOW MaccoBOM moneit
PacTBOPEHHOTO BEIIECTBA, IUTAHUPOBATH U MPOBOJUTh XUMUYECKHE IKCTIEPUMEHTHI 10 PACTIO3HABAHUIO
pPacTBOPOB IIENOYEH M KUCIOT C MOMOIIBI0O MHIUKATOPOB (JIakMmyc, (eHOoNI(TanenH, METUIOPaHXK U
Apyrue).

K xoHiy oOydyenus B 9 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

®  pacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHSITHI: XUMHYECKUN DIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATENLHOCTD, CTEIIEHh OKUCIICHUS, XUMUYECKasl peakilvs, XUMUYECKasi CBS3b, TETUIOBOM
abdeKkT peaknuu, MOJb, MOJSIPHBIM  00BEM, pPacTBOP, DIIEKTPOJIUTBI,  HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOLMAIMS, PEAKIIM HOHHOTO OOMEHa, KaTalln3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTuMble U HEOOpAaTUMBIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEINb,
BOCCTaHOBUTEJb, OKUCJICHHE W BOCCTAHOBJICHHE, AJUIOTPOMNUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b



(KoBaJIeHTHAsl, MOHHAsI, METAJUINYECKasi), KPUCTAUIMUECKasi pPEHIETKa, KOPpPO3Us METAIOB, CILUIABBI,
CKOPOCTb XUMHUYECKON pEakLuH, NpeAesbHO gomyctuMas koHneHnTpauus 11K BemecTsa;

®  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX TMOHSITHH W NPUMEHSITH 3TH
MOHSATHUS [PU OMMCAHUU BEUIECTB U UX MPEBpAICHUN;

®  HCIOJIb30BAaTh XUMHUYECKYI) CUMBOJIMKY JIJISi COCTaBJICHHs (DOPMYIT BEIIECTB U YpaBHEHHIMA
XUMHUYECKUX PEAKLIU;

®  OMNpEeNeNsITh BaJICEHTHOCTh U CTENEHb OKUCJICHHUS XMMHYECKUX BJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COSTUHEHUN TI0 hopMyIiam,
BHJI XMMHYECKON CBsI3M (KOBAJICHTHAs, MOHHAs, METAIUIMYECKAsi) B HEOPraHWYECKUX COCTUHEHUSX,
3aps]] MOHA 10 XWMHYECKOH ¢opMmyse, XapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHUYCCKUX
COCIMHEHUH, TUIT KPUCTATUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e  packpbiBaTh cMbIch [lepuoaunueckoro 3akona [I. 1. MenaeneeBa u 1eMOHCTPUPOBAThH €r0
MOHMMAHKE: ONHUCHIBATh W XapakTepu3oBaTh TaOmmuHyo Qopmy [lepromudeckoid cHUCTEMBI
XUMUYECKUX DIIEMEHTOB: pas3iinyaTh TOHSATHSA «TJIaBHas moArpymnmna (A-Tpymnma)y U «moOouyHas
noarpymnma (b-rpymnmna)y, Manbie U 00JbIITNE TEPUOIbl, COOTHOCUTH 0003HAYEHUsI, KOTOPBhIE UMEIOTCS B
MEPUOANYECKOM TaOIHIIE, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUECKHUX JIEMEHTOB
(cocraB u 3apsa sapa, oOllee Yuciao 3JEKTPOHOB M paclpeiesieHHe UX IO AJIEKTPOHHBIM CIIOSIM),
O0OBACHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB U UX COCIMHEHUN B Tpeneax
MaJIbIX TIEPUOJI0B U TJIABHBIX MOATPYII C Y4ETOM CTPOCHUS KX aTOMOB;

e  KiaccUUIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIEeCTBA, XUMHYECCKUE
peaknuu (1O YHCIy M COCTaBY Yy4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIoBOMY 3 dexTy, 1o
W3MEHEHUIO CTETICHEW OKHMCIICHHSI XUMUYECKHUX DJIEMEHTOB);

®  XapaKTepu3OBaTh (OMHUCHIBAThH) OOIINE U CrIeNU(PUUECKIEe XUMUYECKUE CBOMCTBA MPOCTHIX
W CIIOKHBIX BEIIECTB, MOJATBEPKIasi OMHCAaHUE MPUMEPAMH MOJIEKYJISIPHBIX M WOHHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

o COCTaBJISITh YPABHEHUS DJICKTPOJUTHYECKOW AMCCOIMALIMM KHUCIJIOT, IIEI0YEe U COJIEH,
MOJIHBIE M COKpalll€HHBIE ypaBHEHUS pPEaKIHil HMOHHOrO OOMEHa, YypaBHEHHS peaKlUid,
MTOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUUECKON CBS3U MEXIY BELIECTBAMU PA3JINYHBIX KJIACCOB;

®  pacKpblBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

®  [POrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3JIMUHBIX YCIOBUSIX;

®  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYKO MAacChl BEIECTB, MAacCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (opMylie COCIUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKIMH;

e coOmojaTh MpaBuja  [OJIB30BAHMS ~ XMMHYECKOM mocynoil u  j1abopaTopHBIM
o0opynoBaHUEM, a TaKXkKe MpaBHiia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MO IMOJYYEHUIO M COOMpaHHMIO Ta3000pa3HBIX
BEIECTB (aAMMHaKa U YIIIEKUCIIOTO Ta3a);

®  [POBOJUTH PEAKIMM, NOATBEP)KIAIOLIME KAaYeCTBEHHBI COCTaB pAa3JIMYHBIX BEUIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOIUA-, KapOoHat-, pocdar-, cunmkar-, cynbdar-,
TUAPOKCHUI-UOHBI, KATUOHBI AMMOHMS U HMOHBl M3YYEHHBIX METAJLIOB, IMPHUCYTCTBYIOLIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

®  [PUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHaJIUu3 M CHUHTE3,
CpaBHEeHHE, 000O0IleHHE, CHCTEMAaTH3allil0, BBISIBJICHHE MPUYHMHHO-CIECICTBEHHBIX CBS3€H — Ui
M3Y4YEHUsl CBOMCTB BEUIECTB M XUMUYECKHX PEAKLHMM, €CTECTBEHHO-HAyYHbI€ METOJbl MO3HAHMS —
HaOI0IeHNe, U3MEPEHNE, MOJICIUPOBAHNE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN).
TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Koan4yecTBO 4acoB

IlpakTu | DJEKTPOHHBIE (MMdPOBLIE)
yeckue | 00pa3oBaTebHBIE PECYPChI

padoThI

HanmenoBanue pa3jaeioB u Beero KonTpoubn
r
TeM IPOrpaMmbl ble padoThI

Pa3nea 1. IleppoHayaibHbIe XMMHYECKHE IIOHATHS

11

XuMmust — BakHast 00J1aCTh 5 2 bubnuoreka [HOK




€CTECTBO3HAHUS U
IIPAKTUYECKOU IEATEIbHOCTH
4eJI0BEKa

https://m.edsoo.ru/7f41837¢c

12 BermecTBa u xumMuieckue 15 bub6mmoreka [{OK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20

Pa3nes 2. BaxkHelilme npeacTaBuTe

H HCOPraHUIECCKHUX BCUICCTB

21 Bosnyx. Kucnopon. Ilonsarue 6 bubnuorexa [JOK
00 okcuaax https://m.edso0.ru/7f41837c
29 Bonopon.Ilonstue o kuciorax 8 1 bubnuorexa [JOK
U COJIsIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [lonsatue 06 5 1 bubnuorexa [JOK
OCHOBAHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 bu6moreka [IOK
HEOPraHUYeCKUX COCTUHCHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummnuyeckux 31eMeHToB /I, . MengesieeBa.

CTpOCHI/Ie aToMOB. XUMHYecKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pPe€akuuu

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [IOK

3.1 | xmvuaccinx snementos JI. 1. ! https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
32 | Omommener 8 Bu6morexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKITUN
bubanoreka LJOK
Hroro no pasneny 15 https://m.edS(I)lo.ru/7f41837c
33 O6o06meHue 1 3 bu6mmoreka [IOK
' cUcTEMaTU3aIs 3HAHUH https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YHACOB 68
I10 I[TPOI'PAMME
9 KJIACC
KosaunvecTBo yacoB DJIeKTPOHHbIE
Ne | HaumeHoBaHue pa3iesioB U Konrpoas  Ilpakru | (uudposbie)
/nm | TeM MPorpaMMbl Bcero | HbIe JecKHe oOpa3oBaTeJibHbIE
padoTbI padoTbl | pecypchl
Pa3pen 1. BenrecTBo 1 XUMHYECKHE PeaKINHU
[ToBTOpEHUE U yriyoneHue bubmmoreka [JOK
1.1 | 3HaHMIT OCHOBHBIX Pa3JIEIIOB 5 1 https://m.edsoo.ru/7f4
Kypca 8 kiacca 12636
OCHOBHBIE 3aKOHOMEPHOCTH bubmmorexa LIOK
1.2 S —- 4 https://m.edsoo.ru/7f4
1a636
DNEeKTpOoNUTHYECKas bubnmnorexa [JOK
1.3 | muccornmarmsa. XuMuueckue 8 1 1 https://m.edsoo.ru/7f4
peaklMK B pacTBOpax 12636
Hroro no paszneny 17
Pa3ngen 2. HemeTasiibl M UX COeIMHEHUS
OO01as XxapakTepucTuKa bubnmnorexa [JOK
2.1 | XUMHYECKHX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f4
VIIA-rpynmsl. ["anorenst 12636
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OO1as xapakTepuCTUKa
XUMHYECKUX 3JI1eMEHTOB VIA-

bubmunorexa LIOK

2.2 roVIILL Cena 1 o8 6 https://m.edsoo.ru/7f4
PYIIIBL. %-€h 12636
COCNHCHUA
OO01mas XxapakTepucTukKa Bubnmorexa [IOK
XUMHYECKUX DJIEMEHTOB VA- ]
2.3 7 https://m.edsoo.ru/7f4
rpymmsl. A3ot, pocdop u ux
1a636
COCANHCHUA -
o emon TV A- BuGmorexa LIOK
2.4 . 8 https://m.edsoo.ru/7f4
Ipynnsl. YTiaepox U KpeEMHUN
1a636
" UX COCOAUHCHUA
Wroro mo paznmeny 25
Pa3znea 3. MeTa/LIbl M HX COCIUHEHU A
bu6mmoreka [IOK
3.1 | O6ume cBOMCTBA METAIUIOB 4 https://m.edsoo.ru/7f4
1a636
Bakneiinme MeTauibl U UX BrbmaoTera LIOK
3.2 O 16 https://m.edsoo.ru/7f4
8 13636
Wroro mo pazueny 20
Paznea 4. Xumus ¥ OKpy:Kaomas cpeaa
BemiectBa u maTrepuainl B BrbmaoTexa LIOK
4.1 N p 3 https://m.edsoo0.ru/7f4
JKU3HU YEJI0BEKa
1a636
Hroro no pazgeny 3
bu6mmoreka [IOK
4.2 Sygﬁﬁ:f;:anm S 3 https://m.edsoo.ru/7f4
H 13636
OBIIEE KOJIMYECTBO YHACOB 68

I10 ITPOTPAMME
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