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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa MO XHMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBI€HA Ha OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOSHHUS OCHOBHOH 00pa30BaTENbHOW MPOTrPaMMBI OCHOBHOTO OOIIETO
oOpazoBanms, npeacraBieHHbIx B ®I'OC OO0, a takke Ha ocHOBE (emepanbHOU padodveil MporpaMMbl
BOCIIUTAHMSI M C YY4ETOM KOHICHIIUHM MperojaBaHusl y4eOHOro mpeamera «XuMus» B 00pa30BaTEIbHBIX
opranm3zanusax Poccuiickoit denepanuu.

[IporpamMma mo xumuu Ja€T MPEACTABICHUE O LENAX, OOIIel CTpaTeruu OO0y4YeHHs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU Y4YeOHOro IMpeiMeTa, YCTaHABIMBAeT 00s3aTelbHOE MpPeIMETHOE
coJiepyKaHue, peaycMaTpUBaeT paclpeiesieHue ero 1o KjiaccaM U CTPYKTYpPUpPOBAaHME 110 pa3jieaM U TeMam
MPOrpaMMbl [0 XUMHUH, OMNPEIENIeT KOJIUYECTBEHHbIE M KAYECTBEHHBIC XapPaKTEPUCTUKHU COJIEPKaHUS,
PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTh U3YYEHUSI XUMHUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€i, JIOTUKHM y4eOHOIr0 MpoIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroluXCsi, ONPEAEsieT BO3MOKHOCTH
mpeaMeTa IS peann3aui TpeOOBaHU K pe3ysibTaTaM OCBOSHUS OCHOBHOW 00Opa30BaTEIILHOM MPOTrpaMMBbl
Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TPEOOBaHUU K pe3yibTaraM OOY4YeHHs] XMMUU Ha
YpOBHE IIeNieli M3y4YeHHsS] TMpeJIMeTa ¢ OCHOBHBIX BHJOB Yy4EOHO-TIO3HABATCILHON JEATCILHOCTH
00y4aroIIerocs Mo OCBOCHUIO YUeOHOTO CO/IePIKAHMUS.

3HaHHEe XHMHHM CIYXHUT OCHOBOW [UIsi (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYaIOLIErocs, €ero
MPEJICTABICHAA O MATePUABHOM CIMHCTBE MHPA, BAXKHYIO pPOJIb HIpalOT (GOpMHUpYyeMble XHMHEH
MIPEJICTABJICHUS O B3aMMOIIPEBPAILCHUSAX SHEPTUU U 00 SBONIOIHMH BEIIECTB B MPUPOAE, O MyTAX PELICHUS
JI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIETHUYECKOM, MUIIEBON U
AKOJIOTMUECKOM 0e30MacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

I/IsyquI/Ie XHUMUHU!

CIIOCOOCTBYET peaan3aii BO3MOXKHOCTEHN Il caMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPhI JTUYHOCTH,
e€ o0meit U GyHKIIMOHATBHONU TPaMOTHOCTH;

BHOCHUT BKJIa/l B (JOPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKHX COCOOHOCTEN 00y4aroImuxcsl, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHON  JeATEIbHOCTH, OSKCIEPUMEHTANbHBIX W  HCCIIEIOBATENbCKUX  YMEHUH,
HEOOXO/MMBIX KakK B MIOBCETHEBHOM JKHU3HHU, TaK U B MPO(ECCUOHANBHOMN NesITeIbHOCTH;

3HaKOMHUT CO CHEeIU(UKON HAyYHOrO MBIIUIEHUS, 3aKJIa/blBa€T OCHOBBI IIEJIOCTHOTO B3IUIAJa Ha
€AVHCTBO IIPUPOJBI u YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM JTaroM
B (hOpMHpOBAHUH €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH 00yUaIOIIUXCS;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MIPHUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHKME 00YJaArOIIUXCSI.

JlaHHbIe HampaBieHUs B OOYyYECHMM XMMHU OOECIEUMBAIOTCA CHEIU(PHUKON colepkaHUs y4yeOHOTro
npenMeTa, KOTOpBI SBIISETCS MEJarornyecky aJanTHPOBAaHHBIM OTpakK€eHHMEM 0a30BOM HAayKHM XMMHH Ha
OIIpEeACIEHHOM JTale €€ pa3BUTHS.

Kpr XUMHU HA  YPOBHC OCHOBHOTO 06]1_[61“0 06pa3OBaHI/IH OpPHUCHTHPOBAH Ha OCBOCHHC
O6y‘{aIOIJ_II/IMI/IC}I CUCTCMBI IICPBOHAYAJIbHBIX MOHATHM XHUMHUHU, OCHOB HCOpFaHquCKOﬁ XUMHHU U HCKOTOPBIX
OTACIBbHBIX 3HAYUMbIX MOHSTUHN OpFaHquCKOﬁ XUMHHU.

CtpykTypa colep:kaHus IporpaMMbl 0 XUMHH cOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAXOJa K €€
n3yuyenuto. ConepkaHue CKJIAAbIBACTCS M3 CUCTEMbI MOHATHM O XMMHYECKOM 3JIEMEHTE W BELIECTBE U



CUCTEMBI MOHATUH O XUMHUYecKoi peakiuu. O0e 3T CUCTEMBbl CTPYKTYPHO OPraHU30BaHbI MO MPHUHIIMITY
MOCJIeI0BATEIBLHOTO PAa3BUTHSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
— [lepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— TPEICTaBICHUIA 00 IIEKTPOIUTHICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TeopeTquCKHe SHAHUA pPaCCMATPUBAIOTCA HA OCHOBC SMIIMPUUYCCKU IMOJJYYCHHBIX W OCMBICIICHHBIX
(baKTOB, Pa3BHUBAKOTCA ITOCJIICAOBATCIIbHO OT OAHOI'O YPOBHA K APYTIOMY, BBIIIOJHAA (byHKHI/II/I OOBSICHEHHS U
IMPOTHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH MMPAKTUYCCKOr0 MPHUMCHCHUA U IIOJTYyHYCHHUA
HN3y4acMbIX BCIICCTB.

OcBoeHue mporpamMmbl MO XUMHU CHOCOOCTBYET (HDOPMUPOBAHHIO MPEACTABICHHUS O XHUMHUYECKOMN
COCTABJISIFOIIEH HAay4YHOW KapTHHBI MHpPa B JIOTHKE €€ CHUCTEMHOW MPHUPOJBI, [IEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHMIO M METOJlaM MO3HaHUs B HayKke. M3ydeHue XuMuM MpouCXOUT C MPUBJICUCHUEM 3HAHUM
U3 paHee U3yUeHHBIX y4eOHbIX mpenmMeToB: «Okpyxatomuii Mupy, «buonorus. 5—7 kinacce» u «Pusuka. 7
KJIace».

[Ipyu u3y4eHnn XMMUU MPOUCXOIUT (POPMHPOBAHUE 3HAHMIA OCHOB XMMHUYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 E€CTECTBO3HAHMS, NMPAKTUYECKON NEATEIBbHOCTU YEIOBEKAa M KAaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpHI. 3aa4ya y4eOHOTO IpeaMeTa COCTOUT B ()OPMHUPOBAHUN CUCTEMBl XUMHUECKUX 3HAHHUN
— BaXHEHIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX IIOJIOKEHUHM, JOCTYMHBIX 0000LIeHnH
MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B MPHOOIIEHWHM K HAyyHbIM METOJaM IO3HAHUS Mpu
M3YyYEHHUH BELIECTB M XUMHMUYECKUX peaklui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHUH U MX
MPUMEHEHUH B Y4eOHO-TI03HABATEIbHOW U y4e€OHO-HCCIIEI0BATENbCKON JEeSTeIbHOCTH, OCBOCHUU IpaBUII
6e30macHOro 0OpalleHus ¢ BeIleCTBaMH B TOBCEHEBHOM JKU3HU.

HpI/I HN3YUCHUN XUMHUHN Ha YPOBHE OCHOBHOI'O 06]1.[61"0 O6paSOBaHI/ISI BaXXHOC 3HAUCHUC HpI/IO6peHI/I
TaKHE IICJIN, KaK:

—(opMupoBaHUE HWHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMO0OOpa3oBaHUIO,
COTPYIHUYECTBY, CAaMOCTOSITEIbBHOMY TIPUHATHUIO pEIIEHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MCHAIOIINMCS YCIIOBUAM KU3HU,

— HAMpaBJIEHHOCTh OOYYEHHUSI Ha CHCTEMAaTHYECKOE MPHOOIICHHE O0YJaromUXCs K CaMOCTOSITEIbHOMN
HO3H3BaTeJ'IBHOI>i JACATCIIBHOCTH, Hay‘—IHI)IM METOJaM IIO3HaHHA, (bOpMI/Ip}IIOHH/IM MOTHUBAIIUIO U pa3BI/ITI/IC
CIIOCOOHOCTEH K XMMHUHU;

—o0ecreyeHne yciaoBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIBITa Pa3sHOOOPa3HOM
NeSITeIbHOCTH, TO3HAHUS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMH), MMEIOIINX
YHUBEpPCAJIbHOE 3HAUEHUE JIJISl Pa3JINYHBIX BUJIOB JAEATEIbHOCTH;

—dopmupoBanue oOmie (YyHKIMOHATBHOW M €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM YHCIE
yMEHUI OOBSICHATH U OLCHMBATH SBJICHHUS OKPYXKAIOIIEro MHUPA, UCHOJIb3ys 3HAHUS U OIBIT, NOJYYEHHBIE
IpU M3YyYEHUU XUMHHM, NPUMEHATh MX IPHU PEHIeHUH NpoOJeM B INOBCEAHEBHOM XHU3HM U TPYAOBOH
NeSITENIbHOCTH;

— (opMHUpOBaHKE y 00YJAIOUINXCS TYMAHUCTHUECKUX OTHOIICHUH, TOHUMAaHUS [ICHHOCTH XUMUYECKUX
3HAaHUH 171 BBIPAOOTKH KOJIOTMYECKH 11€7eCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B
LEJISAX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKAIOILIEH TPUPOTHOMN CPEIbI;



— pa3BUTHE MOTUBAIMU K 00YYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHHSI ~ OOILIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduns u
HAMPABIEHHOCTH JAIbHEHIIIETO O0YUCHHSI.

OO11ee 4yuCiIo 4acoB, OTBEASHHBIX IS U3YUYEHHUS] XMMUU HA YPOBHE OCHOBHOTO 00IIEro o0Opa3oBaHus,
cocrasisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HezleNi0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYYEHUA
8 KVIACC
IlepBoHaya/bHBIC XUMHYECKHE TOHATHS

[Ipenmer xumum. Posib XMMHM B JKU3HU 4YeJOBeKa. XUMHs B CHCTeMe HayK. Tela W BelIecTBa.
dusnueckue CBOMCTBA BEUIECTB. ATperarHoe cocTosiHue BeniecTB. [IoHsITHE 0 METOJaxX MO3HAHMS B XUMHH.
UucTsie BemectBa u cMecu. CriocoObl pa3iesieHus: CMECceH.

AToMBI U MOJICKYJIBI. Xumudeckue dJeMeHTBL. CHMBOJIBI XHMHYCCKUX DJICMCHTOB. HpOCTBIC n
CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC YUCHHUC.

XumMuueckas (1)OpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BCIICCTB. OrHocurenbHas aroMHass Macca. OTHocUTENIbHAS MOJICKYJIsIpHass Macca. MaccoBas 1ois
XUMHNYCCKOI'O 3JIEMCHTA B COCIMHCHHNU.

KommuectBo BemiecTBa. MoJb. MOJ'ISIpHaSI macca. BzauMocBs3b KOJIN4eCTBa, MACChl MW YHCJIA
CTPYKTYPHBIX CAMHUIL BEIICCTBA. Pacuétnl o (1)OpMy.]'IaM XUMHUUYECKUX COCMHEHUH.

dusnyeckre U XMMUYECKUE SBICHUSA. XUMUUYECKasi peakIus U e€ Mpu3Haki. 3aKOH COXPAHCHHS MaCChI
BEIIECTB. XUMHUYECKUe ypaBHeHHs. Kiaccupukanus XUMHUYECKHUX peaklui (COSAMHEHUS, Pa3JIOKCHUS,
3aMeIIeHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCy/0i, mpaBuiaMu paboThl B JJabOpaTopuu M NMpuéMaMu OOpalleHus ¢
71a00paTOpPHBIM 000pPY/ZOBAaHHEM, MU3yYEHHE M ONMUCaHHe (U3NYECKHX CBOMCTB 0Opa3l0B HEOPraHWYECKUX
BEIIECTB, HaOMoIeHre pru3mueckux (TUIaBICHNE BOCKA, TastHUE JIbJla, pACTHPAHUE caxapa B CTYIKE, KUTICHHE
Y KOHJIEHCAllUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEUH, MIPOKAIMBAHUE METHON MPOBOJIOKH, B3aUMOICHCTBHE
Mela C KHUCJIOTOW) SIBICHHUH, HAOJIOJAEHME U ONUCaHHE MPHU3HAKOB IMPOTEKAHMSI XUMHYECKHMX peakuui
(pa3noxeHue caxapa, B3aMMOJIECHCTBUE CEPHON KHUCIIOTHI ¢ XJIOPUIOM Oapusi, pa3sioskeHHe THAPOKCHIA MEIN
(IT) mpu HarpeBanuu, B3auMOJICHCTBUE kKeje3a ¢ pacTBopoM cosr meau (I1), n3yuenue crocoboB pazneneHus
cMecel: ¢ TIOMOIIbI0 MarHuTa, (QUJIbTPOBaHUE, BBIIAPUBAHUE, TUCTHIUIALUSA, XpoMaTorpadus, NpoBeIeHUE
OYHCTKH TIOBAPEHHOW COJIM, HAOIIO/IEHUE M ONMCAHNE PE3yIbTaTOB MPOBEIEHUS OIBITa, NIUTFOCTPUPYIOIIETO
3aKOH COXPaHEHUs MacChl, CO3JaHHE MOJIeNIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — aneMeHT M npocroe BeliecTBo. HaxoxnaeHue
KHCIIOpOJia B IpUpoJie, PU3nUecKre U XMMHUYECKHe CBOMcTBa (peakuuu ropenus). Oxcunabl. [Ipumenenue
kuciopoaa. CrocoObl MOTy4eHUsI KUCIOpOoa B J1a00OpaTopuu U MPOMBIIITIEHHOCTH. KpyroBopoT kuciaopoaa
B nipupoae. O30H — alIOTPONHAs MOAU(PUKAIMS KUCIOPOA.

TennoBoit 3 dekT XUMUYECKON peakuu, TEPMOXUMHUUYECKHUE yYpaBHEHUS, 9K30- M SHAOTEPMHUUYECKUE
peakiuy. TOIUNIMBO: yrojb M METaH. 3arps3HEHHE BO3yXa, YCUIEHNUE NapHUKOBOIO (Q¢eKTa, pa3pylieHue

O30HOBOI'O CJIOA.

Bomopon — smemeHT uM mpoctoe BemiecTBO. Haxoxaenue Bomopoaa B mpupoze, (uzndeckue M
XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0B! oMydeHus. Kucinotel u conu.

Mossipablii 00bEM ra30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM.



®dusnueckue cBOMCTBA BOoAbL. Bona kak pactBopurens. PactBopel. HachlleHHBIE U HEHACHILCHHBIC
pactBopbl. PacTBOpUMOCTB BemIECTB B BoAE. MaccoBas 10Ji1 BelleCTBa B pacTBOpe. XMMHUUYECKHUE CBOMCTBA
BoAbpl. OcHoBaHus. Ponp pacTBOPOB B MpHUpOAE M B KU3HHU 4einoBeKka. KpyroBopoT BOIbI B IPHUPOJE.
3arpsi3HeHue NpupoaHbIX Bod. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heoprannyeckux coeaunenuil. Oxkenapl. Kiaccudukamnus okCcumoB: coneodpasyromnue
(ocHOBHBIE, KHCIOTHBIC, amdoTepHbie) U Hecoseobpasyrome. HomeHnkaarypa okcuaoB. dusndeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: TIETOYM W HEPACTBOPUMBIC OCHOBaHUs. HomeHknaTtypa
OCHOBaHMH. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBAaHMM. [1onyueHrne OCHOBaHU.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucinor. dusnyeckne M XMMHUYECKHE CBOHCTBA
kuciaot. P aktuBnoctu metaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieil. @u3nueckue 1 XuMu4yeckre cBoicTa cosell. [lonydyenue comnei.
I'enernyeckas CBsA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.
Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIPECIIEHUE COJEp)KaHUs KHUCIOpoJa B  BO3JAyXe, I[IOJIyu€HUE, COOUpaHue,
pacrno3HaBaHHe M M3yY€HUE CBOMCTB KHUCIOPOJa, HAOMIOIEHUE B3aMMOCHCTBUS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BO3HUKHOBCHHSI W TIPEKpaIleHUs ropeHus (mokapa), O3HAKOMJICHHE C OOpa3laMu OKCHJIOB H
OMKCaHUE UX CBOMCTB, MOJYy4YCHHE, COOMpAHUE, PACIIO3HABAHUE U M3YYEHHE CBOWCTB BOJOpoJa (TOpeHHe),
B3auMoeiicTBue Boaopoaa ¢ oxcugom wmeau (II) (Bo3MOXKHO UCIHONIB30BaHHWE BUIEOMATEPHAIIOB),
HalOIoIeHne 00pa3loB BEIIECTB KOJTUYECTBOM | MOJb, HCCleA0BaHNE 0COOCHHOCTEH pacTBOPEHHS BEIIECTB
C Ppa3NM4YHOM PaCTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM  J0JIeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTalaMH (HATpUEM U KajbleMm) (BO3MOXKHO
HCIIOJIb30BaHNE BHUJAEOMATEPUANIOB), HCCIEI0BaHUE O0pa3lOB HEOPraHMYECKUX BELIECTB pa3IUYHbIX
KJIAacCOB, HAOMIOJEHNE W3MEHEHUS OKPACKH HWHAMKATOPOB B PACTBOPAX KHUCIOT U IeJIoYel, U3ydeHue
B3auMmoeiicTBuss okcuga meau (II) ¢ pactBopoM cepHOM KHCIOTBI, KHUCIOT C MeETaUIaMH, PEaKIUi
HEWTpanu3aluu, MOJTy4eHUEe HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJTHOTO METaJlla IPYTUM U3 PacTBOpa
COJIY, PEIICHNE PKCTIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «BaxxHeH e Kjacchl HEOPTraHUUECKUX COSIMHEHU.

Ilepuonnuecknii 3axon u Ilepuonnueckas cucrema xumudeckux sjiementos /. U. Menpaeneena.
Crpoenne atoMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[TepBbie MOMBITKY KIAaCCU(UKAITUN XUMUUECKHUX 3JIEMEHTOB. [IoHITHE O TpyIax CXOJHBIX AJIEMEHTOB
(mIenoYHbIe W MIETIOYHO3EMENbHBIE METAJIbI, TallOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00paszyroT
aM(pOTEepHBIC OKCHUJIBI ¥ TUIPOKCHUJIBI.

[lepnonnueckuit 3akoH. llepmogmueckas cucrema xumuyeckux syeMmeHToB JI. W. Menneneesa.
Kopotkomnepuonnas u amuHHonepuoHast (opmel Ilepuonuyeckoil cucTeMbl XMMHYECKHX 3JeMEHTOB /I
N. MenneneeBa. Ilepronst m rpynnel. Ousnyecknili CMbICT MOPSAKOBOTO HOMEpPA, HOMEPOB IEpPHOIA H
IPYMIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX siziep. M3oTomnbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK
aToMOB TiepBbIX 20 xuMuueckux 3nemMeHToB [lepuoanueckoit cucremsl 1. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxxkeHuto B [lepuoanueckoit cucreme Jl. 1. Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHHUA paauyca aToMOB XHUMHUYCCKHUX DBJIEMCHTOB, MCTAUIMYCCKUX H
HEMETaJNIMYECKUX CBOMCTB 110 TpyniaM 1 nepuogam.



3nauenue [lepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMUUECKUX 3JIEMEHTOB JUIsl pa3BUTHUS
Hayku u npaktuku. J[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumnueckasi cBsizb. KoBaneHTHass (MOJISIpHAsE W HEMOJIAPHAs) CBSI3b. JIEKTPOOTPULIATENBHOCTh
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenp oxuciieHus. OKHCIMTEIHLHO-BOCCTAHOBUTEIIHLHBIE pCaKnuu. Hpoueccm OKHUCJICHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:.

M3ydYeHHe OoOpas3IOB BELIECTB METANIOB M HEMETAJUIOB, B3aWMOJEWCTBHE THUIPOKCHUIA LHUHKA C
pacTBOpamMH KHUCJIOT M IIEJIOYEH, IPOBEJCHUE OIBITOB, WIIOCTPUPYIOIUX IMPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (frOpeHue, peakuu pa3ioKeHus, COSTUHEHHUS).

Meosicnpeomemmnvnie ceazu

Peanuzanust MeXIpeIMETHBIX CBSI3ed IpU M3YYEHUU XHUMUU B & KJacce OCYILECTBISETCS uepe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUHN, TaK U MOHATUH, SBJISIOUIMXCS CUCTEMHBIMH JUISI
OTJIEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAYYHBIH (DakT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIN3, CUHTE3,
KJaccuukanms, MEePUOJIUYHOCTh, HAOJIOJEHHE, AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE, MO/IEb,
SIBIICHHE.

®usuka: Marepus, aToM, 3JIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKJIHJ, HU30TOIbI, PaJIUOAKTUBHOCTD,
MOJICKYJIa, JJIEKTPUYECKUNM 3apsiji, BEIIECTBO, TelIO, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tas,
(bu3nuecKre BeTMYUHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIaHEeThI, 3BE3/1b1, CONHIIE.

Bbuonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAJIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE UCKOIIAeMbIe, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIusi

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux osnemeHtoB J[. WM. Menpaeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJus, KaJblUs U UX COCIUHEHUN B COOTBETCTBHUU C IOJOKEHUEM AJIEMEHTOB B Ileproanueckoil cucreMe u
CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOM CBSA3M. THIIBI KPUCTANIMYECKHUX PEIIETOK, 3aBHCHUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAIUNINYECKON PEMIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanmss m HOMEHKJIaTypa HEOPTaHWYECKUX BEMIECTB. XWMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIMXCS K PA3JUYHBIM KJIACCaM HEOPraHWYECKUX COEAUHEHMM, T€HETUYECKasl CBSI3b HEOPraHUYECKUX
BEILIECTB.

Krnaccudukanus XuMHUeCKUX peakIHii 0 pa3InYHbIM IpU3HaKaM (110 YUCITY U COCTAaBY yYacTBYIOIIUX
B pEaKlLUU BEUIECTB, O TEIULIOBOMY d(D(PEKTy, M0 U3MEHEHHUIO CTENIEHEH OKUCIIEHUSI XUMHUUECKHUX AJIEMEHTOB,
no o0paTUMOCTH, MO YYaCTHIO KaTaau3aTopa). DK30- M SHAOTCPMHUECKUE PEaKIUH, TCPMOXUMHUYECKHUE
YpaBHEHHS.



[Tonarue o ckopoctu xuMH4Yeckor peakiuu. [ToHsTHE 00 0OOpPATUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. IIoHATHE O TOMOIEHHBIX M TeTepOreHHbIX peakuusax. llomstue o xaranuse. Ilonstue o
XMMHMYECKOM pPAaBHOBECHH. DaKTOpBI, BIUAIOIME HA CKOPOCTb XHMHUYECKOM pEaKUUHW U IOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcakuuu, E)HGKTpOHHBIf/i OanaHc OKHCJIHUTCIBbHO-
BOCCTAaHOBHUTCIIBHOU pCeaKku. CocraBneHue ypaBHeHI/Iﬁ OKHCIHUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C
HCIIOJIb30BAHUEM METOJAa SJICKTPOHHOT O Oajanca.

Teopust 37EKTPONUTUYECKON JUCCOLMALMU. DJIEKTPOIUTHl U HENIEKTPOJUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M [HUCCOLMALIMM BEUIECTB C Pa3jIMYHbIMM BHUJAMU XMMHUYECKON CBsA3M. CTENEHb IUCCOLUAIUU.
CubHble U criabble IEKTPOIUTHI.

Peakiiun moHHOro oOMeHa. Y ciaoBuUs IPOTEKaHUsl peakiil HOHHOIOo 0OMeHa, MOJIHbIE U COKPAILEHHbIE
WOHHBIE ypaBHeHMs peakuuid. CBoICTBa KHCIOT, OCHOBaHMWA W COJEd B CBETE€ MPEACTAaBICHHNA 00
JIEKTPOIMTUYECKOH nucconuannu. KauecTBeHHble peakiuu Ha HoHBL. [loHsATHE 0 ruapoan3e comneil.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB M
HeMeTalsioB (rpaduTa M anMmasa), CIOKHBIX BEHIECTB (XJIOpHUJA HATpHsi), HCCIEIOBaHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW  pEakmuh  OT  BO3ACHCTBHS  pa3NWYHbIX  ()AKTOPOB,  HCCIIEIOBAHHE
AJEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECca AUCCOIUAIIMHN KUCIOT, IIeouel u conel (BO3MOXKHO
HCIIOJIb30BaHUE BUAECO MaTE€pUaAIOB), IPOBEJECHUE OIBITOB, WIIOCTPUPYIOIIUX IPU3HAKU IPOTEKAHUS
peakuuii MOHHOrO oOMeHa (oOpa3oBaHHME OCaJKa, BBIIEICHHE ra3za, oOpa3oBaHUE BOJBI), OMBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHHe, peakiuu pas3ioKeHUs,
COEJIMHEHMSI), PACNO3HABAHME HEOPraHUYECKHX BELIECTB C MOMOIIbI0 KAUYECTBEHHBIX PEAKLUUW Ha HOHBI,
pelIeHre IKCIEPUMEHTaIbHBIX 3a1a4.

HeMmeTanabl M UX cOeTUHEHUS

OOmass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CtpoeHue U pU3NYECKUe CBOWCTBA MPOCTHIX BELIECTB — raJOreHOB. XMMUYECKHE CBOMCTBA Ha
npuMmepe XJopa (B3aMMOAEHCTBHE € MeTaUlaMH, HEMeTalaMu, Ienodamu). Xiopoojopoa. CosHas
KHCJIO0Ta, XUMUUYECKHE CBOMCTBA, MTOJy4yeHHe, puMeHeHue. JleficTBre XJI10pa U XJIOPOBOJOPOa Ha OPraHu3M
yenoBeka. Baxkueiime XJIOpHUABI 1 X HAXOXKACHHUEC B ITPUPO/JIC.

O6mias xapaktepuctuka dieMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHBIE
creneHn okucieHus. CTpoeHne U (U3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOpPOJAa U CEpHI.
AnnoTpornHbele MOAU(UKAUU KUCIOPOAa M cepbl. XMMUYECKHe CBOMCTBa cepbl. CepoBOJOPO, CTPOEHUE,
¢busznueckue U XuMHueckue cBoicTBa. OKCHABI Cepbl KaK IMPEICTaBUTENM KHUCIOTHBIX OKcHOB. CepHas
KHCJIOTa, (U3MyYecKue M XUMHYECKHe CBOMCTBAa (o0ImMe Kak TMpeiCcTaBUTENsl Kiacca KUCIOT H
cnenuduueckre). XUMUYECKUE PEaKIuu, JeKal[ie B OCHOBE IMPOMBIIIIEHHOTO CII0C00a MOTyYeHUs] CEpHOM
KucaoThl. [Ipumenenue cepHoil kucaoTel. Comu cepHOI KUCIOTHI, KaUeCTBEHHAs PEeaklys Ha Cylb(haT-HOH.
Haxoxnenune ceppl M €€ COeIMHEHUH B NpUPOAE. XHWMHUYECKOE 3arps3HEHHE OKpPYXKarolleld Cpessl
COCMHEHUSIMH cepbl (KHMCIOTHBIE [JOXAM, 3arpsa3HeHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLIECHUSI.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEpPHBIE
CTETICHH OKUCIICHHS. A30T, pacClipOCTpaHeHue B IPUPOJIe, PUINIECKUE U XUMUYECKHE CBOMCTBA. KpyroBopot
a3oTa B mpupoje. AMMHAK, ero (pu3mueckre U XMMHUYECKHE CBOICTBa, MojydeHHe U npumeHenue. Conu
aMMOHHUA, WX (U3MUecKrne W XUMHUYECKHWE CBOMCTBa, MpuMeHeHue. KadecTBeHHas peakiusi Ha HWOHBI
aMMOHUs. A30THasi KucjoTa, €€ TModydeHue, (QU3NYECKHe M XHUMHYECKHE CBOWCTBa (00mIHME Kak
MPEICTAaBUTEINS Klacca KUCIOT U cnenuduaeckue). Micnonb30BaHNe HUTPATOB U COJIeH aMMOHUS B Ka4eCTBE



MUHEpaJIbHBIX yI0OpeHuid. XWMHUYECKOe 3arps3HCHHE OKPYXKAIoMeH Cpenbl COSIUHEHUSIMH a30Ta
(KUCIIOTHBIC JOXKIU, 3arpsS3HEHHE BO3AyXa, MOYBHI U BOJ0EMOB). Docdop, ammoTpomHbie MOAUPUKALIN
dbocdopa, puznueckue n xumuueckune cBoiictBa. Oxcup dhochopa (V) u dhochopnas kuciora, GU3nIecKre u
XMMUYECKHE CBOWCTBA, MofyyeHue. Mcnonp3oBanue ¢pocdaroB B kKauecTBe MUHEPAILHBIX YI0OPCHUA.

Oo6mas xapakrepuctrka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCIEHUS. YTJIepoJ, auIOTPONHbIE MOAU(PHUKALMU, PACIIPOCTPAHEHUE B IpUpoje, Gu3nuecKue u
XUMHYECKHe CBOMCTBa. AncopOrusi. KpyroBopot yriepona B npupoje. OKCUABI yriieposa, ux Gpusndeckue u
XUMHUYECKHE CBOWCTBA, JIEUCTBUE HA >KUBBIE OPraHU3MBbI, IOJYYEHHE M NPUMEHEHHE. IJKOJOTMYECKHE
mpoOJieMbl, CBsi3aHHBIE C OKcuaoM yriaepoxaa (IV), rumore3a T7I00aNBHOTO MOTEIUICHUS KIWMAaTa,
NapHUKOBBIN 3 (DeKT. YroapHas KUCIOTa U €€ COMH, X PU3NYECKHe U XMMUYECKHUE CBOMCTBA, OJyYEeHUE U
npuMeHenne. KauecTBeHHas peakuus Ha kapOoHaT-uoHbl. Vcronp3oBanue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBILLIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHauyaibHbIE TOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCAUHEHUAX yriepoja (MeTaH, 3TaH,
STUJICH, alleTUJIEH, 3TaHOJI, IIMLEPUH, YKCyCcHas Kuciota). [IpupoaHble HCTOUHUKH YIiieBOJOPOIOB (YIroib,
NPUPOJHBIN ra3, He(Th), MPOAYKTHl MX NepepabOoTKu (OCH3MH), MX POJb B OBITY W NPOMBIIUICHHOCTH.
IToHsATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUPAX, OeiKax, yriIeBoAax — U UX POJIU B )KU3HM YEJIOBEKa.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COESAMHEHUH.

Kpemuuii, ero ¢usnyeckue W XUMHUYCCKUE CBOHCTBa, ToJydeHHWE W mpuMeHeHue. CoeauHeHUs
KpeMHHS B npupoje. O6mmume npeacrasiaeHus o6 okcuae kpemuus (IV) u kpemuueBol kuciote. CUITMKATHI,
WX HCIIOJIb30BaHWE B OBITY, B TPOMBIIUICHHOCTH. Ba)KHEHIIHE CTPOUTEIIBHBIC MaTepHallbl: KepaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, kKene300eToH. [Ipobiembl 6€30MacHOr0 UCIIONB30BaHUS CTPOUTEIBLHBIX MaTEPHAIIOB
B ITOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:.

U3y4eHHE O00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIOTBI, TPOBEACHUE
KAueCTBEHHBIX PEaKIUi Ha XJOPHUA-UOHBI U HAOIIOEHUE TPU3HAKOB UX MPOTEKAHMSI, OIBITHI, OTPaXKaroII1e
¢usnyeckue M XUMHUYECKHE CBOWMCTBA TaJOT€HOB M MX COEAMHEHHH (BO3MOXHO MCIIOJIb30BaHHE
BHUJICOMATEPHAJIOB), O3HAKOMJIEHHWE C OoOpa3liaMu XJIOPHAOB (TAJIOT€HHUIO0B), O3HAKOMJIEHHWE C oOpa3laMu
ceppl M €€ COeIMHEHMSAMHU (BO3MOXKHO MCIIOJB30BaHME BHJEOMATepHalioB), HaOIIO/EHUE TMpolecca
oOyriuBaHUs caxapa MOJ JEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI, HU3yYEHHE XHMHUYECKHUX
CBOWCTB pa30aBIEHHON CEpHOM KHCIOTHI, IPOBEACHUWE KauyeCTBEHHOM peakluuu Ha cylbdaT-uoH WU
HaOJto/IeHne MpHU3HaKa €€ MPOTEeKaHUs, O3HaKOMJIEHHE ¢ (PM3MYECKUMHU CBOMCTBaAMH a3zoTa, ¢ocdopa U ux
coelMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJEOMATEpHUAIOB), oOpa3laMu a30THBIX U (HOCHOpPHBIX
ynoOpeHul, Mody4eHue, CcoOUpaHHe, pacrno3HaBaHHUE W U3YYEHHE CBOMCTB aMMHUaka, MPOBEICHHE
Ka4eCTBEHHBIX pEaKIMi Ha HOH aMMOHHS U ¢ocdaT-MoH M U3yyeHHE NPU3HAKOB MX IPOTEKAHUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C Meablo (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), H3Y4YE€HHE MOJENeH KpPHUCTALIMUECKUX peHmETOK anmasza, rpadura, QymuepeHa,
O3HaKOMJIEHHE C IMPOILIECCOM aJICOPOIMU PAaCTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
NPOTHBOra3a, NoJy4YeHue, coOupaHue, paclo3HaBaHWe M W3y4YeHHE CBOMCTB YITIEKUCIIOTO rasa, MpoBeeHHe
KAueCTBEHHBIX peakIuil Ha KapOOHaT M CWJIMKAT-MOHbl M M3yYeHHE NPU3HAKOB UX MPOTEKaHMUS,
03HaKOMJIEHHUE C NMPOAYKLMEN CHIINKATHON MPOMBIIUIEHHOCTH, PEILIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«BaxHennme HeMeTauIbl U X COEAMHEHUS».

MeTajLiibl M UX coeAMHECHUuA

OOmiasi xapakTepUCTHUKAa XUMHYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HUX TOJOXKEHHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHToB J[. WM. MenneneeBa m crpoeHus aromoB. CTpoeHue
MeTaJIJIOB. MeTajuinueckas CBsi3b M METAJIIMYECKasi KPUCTAIUIMYECKas PEIIETKA. DIEKTPOXUMUYECKUM sl
HamnpspDKeHuH MeTauioB. dusnyeckne W XUMHUYECKHE CBOMCTBA MeTauioB. OOmmMe CrmocoObl MOTydeHUs



MeTaisioB. [loHsATHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'YH, JIOPATIOMHUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble Metaybl: noNOkKeHWE B llepuoamyeckoid cucremMe XUMUYECKUX 23JIeMEHTOB /I,
N. MenpeneeBa, CTpO€HHE MX aTOMOB, HaXOXJACHHE B Npupojae. Ousndyeckue u XMMHYECKUE CBOWCTBA (HA
npuMepe HaTpust U Kanusi). OKCUABI U THAPOKCUJIBI HATPUS U Kanus. [[puMeHeHue 1MeTOUHbIX METAJIJIOB U X
COCTUHEHUM.

[[lemouHO3eMENBHBIE METAJJIBI MarHuid M KajdblMil: mosiokeHwe B Ilepuogumueckoil cucreme
xumudeckux anemeHToB J[. M. MenpeneeBa, cTpoeHHe WX aTOMOB, HaxOXKJIeHUE B npupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA MarHus W Kajblius. Baxueimme coeauHeHus Kanblus (OKCHUJ, TUJIPOKCHUI, COJIH).
JKécTkoCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

Amomunnii: nonoxenue B Ilepuonnueckoit cucteme xumuyeckux anneMeHtoB JI. . Menaeneesa,
CTPOCHHE aToMa, HaXOXJIeHHEe B mpupoae. Ou3ndeckne U XMMHUECKUE CBOMCTBA altOMUHUS. AMQOTEepHBIC
CBOMCTBA OKCH/IA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuomumueckoil cucreme xumuueckux osiaeMmeHToB J[. . Menneneena,
CTpOCHHUE aToMa, HaxokJaeHue B mpupoje. dusmyeckue M XUMHUECKHE CBOMCTBa xene3a. OKCHUIbI,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoICTBa U OTyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE ¢ oO0pa3laMd METAUIOB W CIUIAaBOB, WX (PU3UYECKHMMH CBOWCTBAMH, H3yUCHUE
pEe3yNbTaTOB  KOPPO3MHM METAIOB (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEpUATOB), OCOOEHHOCTEH
B3aMIMOJICHCTBUS OKCHJIA KaJbI[Us M HATPUS C BOJMOW (BO3MOXXHO HCIOJB30BAaHUE BHUICOMATEPHAIIOB),
HCCIIeTOBaHNE CBOMCTB KECTKOW BOJIBI, MPOIIECCa TOPEHUs JKele3a B KUCIOpo/ie (BO3MOKHO HCIOIb30BaHHE
BH/ICOMATEPHAIIOB), TPHU3HAKOB MIPOTEKAHUS KAUYSCTBCHHBIX PEaKIINi HAa HOHBI: MAarHUSI, KAJIBIUs, ATFOMHHHSI,
uuHka, sxenesa (II) u xenesa (1), menu (II), HaGmroneHre U onmucaHUe MPOIIECCOB OKPAITMBAHUS TJIAMEHU
WOHAMH HATpHUs, Kalusd W Kalblus (BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATCPUAIIOB), WCCIICIOBAHHE
aM(pOTEepHBIX CBONCTB TMJIPOKCHIA aTIOMUHUS U THAPOKCHAA IIMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeie MeTaJlibl U UX COSTUHEHUS.

XuMus M OKpyKamoLas cpeaa

BemecrBa 1 Marepuansl B OBCEAHEBHOM JKM3HHU 4YEIOBEKA. be30macHoe HCIOIb30BaHHUE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIb MpH XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKAlolehd cpeinl (MmpeaenbHas JOMyCcTUMas KOHIIGHTpAIWs BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH SKOJIOTHYECKUX TPoOIeM.

Xumuueckuii IKcnepumenm:

n3yueHne o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meostcnpeomemnwie ceasu

Peanmu3anuss MeXnpeIMETHBIX CBSI3€M NP M3YYEHUM XHMHM B 9 Kilacce OCYLIECTBISETCS 4Yepe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U OHATUH, SBJSIOUINXCSA CUCTEMHBIMU IS
OTJENbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAY4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIM3, CHHTE3,

KJIacCHU(pUKALUA, TEePUOTUYHOCTh, HAOIIONEHHWE, AKCIIEPUMEHT, MOJACIMPOBAaHHE, H3MEPEHUE, MOJEb,
SBJICHHUE, TTAPHUKOBBIHN 3 (EKT, TEXHOJIOTUS, MATEPUAIIBI.



®dusnka: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHUJ, H30TOIbI, PaJIUOAKTHUBHOCTD,
MOJIEKYJIa, IEKTPUUECKUN 3apsif], MPOBOJHUKHU, TIOTYIIPOBOIHUKHU, AUIICKTPUKH, OTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIEeCTBa, T'a3, PaCTBOP, PACTBOPHUMOCTh, KPUCTAJUIMUECKAs PEIIETKA,
CIUIaBbl, (PU3MUYECKUE BEIMYUHBI, €IUHUIBI M3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IIBI,
Counie.

buonorus:  ¢orocunres, gpixaHue, Ouocdepa, SKOCUCTeMa, MHUHEpaJbHbIE  yIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TOJE3HBIE HCKONIAeMbIe, TOILUIHBO,
BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTPaAMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JOCTUTAIOTCS B
XxoJe OoO0y4yeHHMs] XMUMHHM B €IMHCTBE Y4eOHON M BOCIMTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAUIIMOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH, TPHHSITHIMU
B 0011[eCTBE IIPaBUJIaMU U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT MPOLIECCAaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS
U COLMAIN3aUU 00yJaronIuXcs.

JIM4HOCTHEIE pe3yabTaTbl OTpAXAKOT T'OTOBHOCTH 06yan0mecs1 PYKOBOACTBOBATLCA CHCTEMOM
IIO3UTHUBHBIX IECHHOCTHBLIX OpI/IeHTaLII/Iﬁ " paCllupCHUC OIIbITa ACATCIBHOCTH HA eé OCHOBEC, B TOM 4YHUCJIC B
qacCTu:

1) naTPHOTHYECKOT0 BOCIIUTAHUSI:

LICHHOCTHOT'O OTHOILEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO,
MMOHVMAHHS 3HAYCHUS XUMHUYECKOW HAYKH B JKM3HH COBPEMEHHOrO OOIIEecTBa, CIOCOOHOCTH BIIAJICTh
JOCTOBEpHOM MH(pOpMannen 0 mepeoBbIX JOCTHKEHUSIX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHUS] O COLMAIBHBIX HOPMAax M IPAaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, yueOHOMCCIIE10BATENbCKOM, TBOPUECKON U
JAPYTUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH JIEATENbHOCTH MPHU BBITOJHEHUN
y‘-I€6HI>IX, MMO3HAaBATCJIIbHBIX 3a/a4d, BBIIIOJHCHUU XHWMHWYCCKHUX OKCIICPUMCECHTOB, CO3JaHHUUN y‘Ie6HBIX
MIPOEKTOB, CTPEMJICHHSI K B3aHMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B Tpoliecce 3TON yueOHOU esATeNbHOCTH,
TOTOBHOCTHU OLICHHUBATh CBOE IMOBCACHUEC M IIOCTYIIKHM CBOHUX TOBapI/IIIIGﬁ C TO3MOHWH HPABCTBCHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PCHYCCKUC IIPCACTABIICHHUA O BCHICCTBEC U XUMHYECKOU pcaKknunu, COOTBCTCTBYIOIIHC
COBPCMCHHOMY YPOBHIO pPa3BHUTHA HAYKH W COCTABJIAIOINHUEC OCHOBY IJId NNOHMMAaHHA CYHIHOCTH Haquoﬁ
KapTUHBI MHpa, HOPCACTaBJICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA TIPHUPOABI, B3aUMOCBA3AX
YCJIOBCKa C HpHpOI[HOf/'I CpCIIOfI, 0 POJIM XUMHHU B MTO3HAHWUU 3TUX SaKOHOMCpHOCTCﬁ;

MO3HaBaTeIbHbIE MOTHBBI, HAalpaBJIEHHbIE HA MOJYYEHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOAHUMBIE
Ui OOBSICHEHUS] HaOJI0JlaéMBbIX TMPOIECCOB M SBJICHUI, IO3HABaTeNbHON, WHGOPMAIMOHHONW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCIIE€ HaBBIKOB CAMOCTOSITENIbHOW pPabOThl C Y4YeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMHU MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYeHHI0O H TIO3HAHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM H  HCCIENOBATENbCKONW AESITENbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIMPaBIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pPOBbBIO, YCTAaHOBKH Ha
3/I0pOBBIM 00pa3 KU3HU, OCO3HAHHE IOCJIEICTBUN M HENPHUSATHE BPEAHBIX MPUBBIUEK (yMOTpeOieHus



QJIIKOTOJI5, HAPKOTUKOB, KYPEHHUsI), HEOOXOAMMOCTH COOIOZICHUS TIPaBUJI 0€30MMaCHOCTH TIPH OOpaIleHUH C
XMMHUYECKHMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3y4YeHHIO Mpodeccuil U Tpyaa pa3iIudyHOTO Poja, YBaKEHHE K TPyAy U
pe3ysibTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BBIOOP WHAMBUAYAIBHONH TPAGKTOPUU MPOJOJKEHHUSI 00pa3oBaHUsA C Y4YETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEUTHON
npodeccuoHaNbHON /EATEeIbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHM, FOTOBHOCTb aJlaliTUPOBATHCS B
npodeccCuOHaIBLHOM cperie;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

9KOJIOTHUYECKHU 11e7eco00pa3Hoe OTHOIICHUE K MPUPOJIEe KaK MCTOYHUKY KH3HU Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI, IMOHMMAaHHUE IIEHHOCTU 370pOBOrO U Oe3omacHoro obpasza KH3HU, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUUECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
mpaBwil 0€30MacHOr0 TMOBEACHHsS NpU paboTe C BEIIeCTBAMU, a TAKXKE B CHUTYAlHsIX, YTPOXKAIOLIUX
3JI0POBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHUS, IOJNIydaeMble NpPU HW3YYEHUH XUMHH, JUIS pEIIeHHs 3ajad,
CBA3AHHBIX C OKpYXKAlOLIEH NPUPOAHOW CPENOM, JUI TOBBIIIEHUS YPOBHS DKOJIOTMYECKOM KYJBTYPBI,
OCO3HAaHMS TJI00AILHOTO XapaKTepa KOJOIMUECKUX MpoOieM M MyTeil uxX pelieHus MoCpeacTBOM METO/I0B
XUMHH, OKOJOTMYECKOIO  MBIIUICHHs,, YMEHHMS  PYKOBOJACTBOBAaTbCS MM B IIO3HABATEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpesIMETHBIX PE3YJIbTATOB BBIIACISIOT 3HAUYUMBIE TSI (POPMUPOBAHUS MUPOBO33PEHUS
oOlieHay4Hble MOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUMOTEe3a, (akT, CUCTeMa, MPOIecC, SKCIEPUMEHT U
ApYroe.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETax M MO3BOJISIOT Ha OCHOBE
3HAaHUW U3 ATUX NpeAMETOB (OPMHUPOBATH MPEJCTaBICHUE O LEJIOCTHOM HAayyHOM KapTUHE Mupa, U
YHUBEpCaJbHbIC Yy4eOHbIe IeHcTBUS (TMO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpBIC
obecrieunBaOT (HOPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIBHOMY ILJTAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOI e TeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE Y4eOHbIe AeCTBUS
Ba3oBble Jjornyeckue aeiicTBUA:

YMCHUA UCIIOJIb30BaATh HpI/IéMLI JIOTUYCCKOI'0 MBIIIJICHUA TTPH OCBOCHUU 3HAHHI: paCKpbIBaTb CMBICIT
XUMHUYECKUX TOHITHUH (BBII[CJ'I}ITB HUX XapaKTCPHBIC NPU3HAKHU, YCTAHABJIIMBATH B3aMMOCBA3b C JAPYIrUMU
HOH?ITI/IS[MI/I), HCITIOJb30BAaTh ITOHATHA JIJIsA 00BACHEHHUS OTACIBbHBIX q)aKTOB n SIBJ'IGHI/II\/’I, BBI6I/IpaTI) OCHOBaHUs
U KpUTCpUU JJIA KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKHUX BCIICCTB H XHMHUYCCKUX peaxunﬁ, YCTaHaBJIMBATb
MNPUYUHHO-CICACTBCHHBIC CBA3HM MCKIY o0BeKTaMU HU3YUCHUA, CTPOUTH JIOTHUYCCKHUC PACCYKICHUA
(I/IHJIYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), J€J1aTh BBIBOJIbI M 3aKJIIFOUCHU S,

yMEHHE TPUMEHATh B TMpOlLEcce TO3HaHWS TOHATHUS (TPEAMETHbIE M MeTalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENIN, UCIIOIb3yEMbIE B XUMUH, IIPEOOPA30BBIBATH HIMPOKO NMPUMEHSIEMbIE B
XVUMUU MOJEIbHBIE IMPEJICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ 3JE€MEHTa), XUMHUUYecKas (Gopmyna U
yYpaBHEHHE XUMHUYECKOW pEakIuu — MPH PEUICHUH Yy4eOHO-TIO3HABATEIbHBIX 3a/ady, ¢ Y4ETOM 3THUX
MO/JICJIBHBIX MPEJCTABICHUN BBIABIIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKY U3y4aeMbIX OOBEKTOB
— XHMMHUYECKHX BEIIECTB M XHMHUYECKHUX pEaKUUH, BBIABIATH OOIIUME 3aKOHOMEPHOCTH, NPUYMHHO-
CJICICTBEHHBIE CBS3M U IPOTUBOPEYMS B M3y4aEMBIX IPOLIECCAX U SIBJICHUSAX.



Ba3oBble ncciieroBate/ibcKHe AeiicTBUA.

YMCHHUEC HCIIO0Jb30BAaTh IIOCTABJICHHBIC BOIPOCBI B Ka4UCCTBC HMHCTPYMCHTA IIO3HAHHA, a TAKKC B
Ka4d€CTBC OCHOBBI JIJIA q)OpMI/IpOBaHI/ISI THUIIOTE3LI IO MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[eHI/If/'I;

npuoOpeTeHnue OMmbITa 1O IUIAHUPOBAHHMIO, OpraHU3alMd ¥ HPOBEICHUIO  YUYCHHUYECKUX
HKCIICPIMEHTOB, YMEHHUE HAOIIOAaTh 32 XOJIOM IIPOIIECca, CAMOCTOSATEIBHO IPOTHO3MPOBATh €r0 Pe3yIIbTar,
(bopMynupoBaTh 0000IIEHHST U BBIBOBI 110 Pe3yJIbTaTaM MMPOBEAEHHOTO OIbITA, HCCICOBAHMUS, COCTABIISThH
oT4€T O MPOAETaHHOH pabdorTe.

Paborta ¢ undopmanmueii:

yMEHHUE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEJCTABICHUS, IOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAay4HO-IONYJSpHAs JUTEeparypa XUMHUYECKOIO
CoJiepKaHusl, CIpaBOYHbIE MocoOus, pecypcel MHTepHeTa), KpUTUUECKH OLEHUBATh NPOTHUBOPEUYUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHSITh pa3W4yHble METOAbl M 3alpochl MpH MOUCKe U 0TOope uHboOpManuud u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX [UIS BBIIIOJIHEHUs YYE€OHBIX W TMO3HABATENbHBIX 3a7au
ONpeAeNEéHHOro  THMA, NPUOOPETCHHE OmbITa B OOJACTH  HWCIOJB30BaHHS  WHGOPMAIMOHHO-
KOMMYHHKATHUBHBIX T€XHOJIOTUH, OBJIaZICHHE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAaHUS PA3IMYHBIX TTOUCKOBBIX
CUCTEM, CaMOCTOSITCJIBHO BBIOMpaTh ONTUMAJBbHYIO (OpMy TpeAcTaBieHus wuHDOpManmuu U
WUTIOCTPUPOBATH PelllacMble 33a/1a4K HECTIOKHBIMU CXEMaMHU, TuarpaMMamMu, ApyruMu popmamu rpaduxu u
UX KOMOMHAILIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIU3UPOBATh B IpoOliecce y4eOHOW M MCCIIEN0BATEIbCKON JESTEIbHOCTH
MH(OPMALIMI0O O BIHUSHUU TIPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karole MpUpPOTHON CPEbI.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJbHBLIC yqeﬁﬂme JelcTBUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auayiora U (Wiau) JUCKYCCHH) MO CYLIECTBY 00CYXJ1aeMOM TEMBI,
(bopMyIMpoOBaTh CBOM MPEIOKEHNSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a/1auH;

YMCHUA NPCACTABIATE TOJIYUYCHHBIC PE3YJIbTAThI O3HABaTEILHOU JACATCIIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAIMI0 PEe3yJIbTaTOB BBIMOJHEHUS XHMHYECKOTO SKCIepUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHUsSI y4eOHOro COTpYyJIHHMYECTBA CO CBEPCTHHMKAaMH B COBMECTHOW IMO3HABaTEJIbHOH U
HCCIIEIOBATENILCKON JIEITEbHOCTH TPU PEUICHWH BO3HHUKAIOMIMX IMpoOJieM Ha OCHOBE Yuéra OOIIMX
MHTEPECOB M COIJIaCOBaHMSI MO3ULUN (0OCyXJaeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE MITYPMbI»,
KOOP/AMHAIIMSI COBMECTHBIX JCHCTBUI, ONpeesieHre KPUTEPUEB M0 OLIEHKE KauecTBa BBHIIIOJHEHHOM paboTh

U ApyTHeE).
PeryasituBHble yHUBEpPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpEAeNsATh Lelu JeATENbHOCTH, IUIAHUPOBaTh, OCYIIECTBIISTh,
KOHTPOJIUPOBATh M TPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOI JEATEIHLHOCTH, BBIOMpaTh Hambosee
s (deKkTHBHBIE CMOCOOBI pelieHHs YYeOHBIX U MO3HABATENBHBIX 3a/1ad, CAMOCTOSATEIHHO COCTABISATH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIN AJITOPUTM JEUCTBUIM MPU BBINOJHEHUHM 3aJaHUA C YYETOM MOIYyYECHUS
HOBBIX 3HaHHI 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIUSAX, OLICHUBATH COOTBETCTBHE MOIYICHHOTO
pe3yibTaTa 3asBICHHOM LI, YMEHHE HCIIOIb30BATh W AHAIM3UPOBATh KOHTEKCTHI, IMPEAJIaracMble B
YCJIOBUH 3aJJaHHIA.



INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO 0053aTENBHOrO COAEP’KaHMs, YCTaHOBIEHHOI'O
TaHHOM (enepanbHOil paboueill MporpaMMOil, BBIIEISIOT: OCBOCHHBIE OOyYarOIIMMUCS HaydHbIE 3HAHUS,
YMEHHUS U crocoObl AeicTBUM, crienuduyeckue A1 NpeAMEeTHOH 00nacTu «XUMUs», BUIbl 1€STEIbHOCTH
[0 TOJIYYCHHIO HOBOTO 3HAHHWSA, €r0 HMHTEPIIPETAlH, MPEoOpa3OBaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CUTYaLIUsX.

K konmy oOyuenus B 8 kJjiacce rpeiMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

pPacKpbIBaTh CMbBICJ OCHOBHBIX XMMHMYECKUX MOHSTHI: aToOM, MOJIEKYJIA, XUMUUYECKHI 3JIEMEHT, IPOCTOE
BELIECTBO, CJIO)KHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAsS
aTOMHasi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0Jis
XMMHAYECKOTO D3JIEMEHTAa B COCAWHEHHH, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPHUIATETILHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKas peakiusi, KIacCu(UKalUs peaKiuii: peakiuu
COEIMHEHMS, PEAKIIMHU DPA3JIOKEHUS, PEAKLIUHU 3aMEIIEHUs, peaklun OOMEHa, 3K30- U JHJIO0TEPMHUYECKHE
peakiuu, TeriaoBoi 3pQeKT peakuuu, siAPo aToMa, IEKTPOHHBIN CJI0W aToMa, aToMHasi opOuTab, paanyc
aToMa, XMMHUYECKasl CBS3b, INOJIApHAs M HEIMOJIIpHAs KOBAJIECHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KaTHOH,
aHMOH, PacTBOP, MAacCOBasl 10JIs BellecTBa (MIPOLIEHTHAS KOHIIEHTPAIKsl) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH ITH HOHATUS NIPU OMUCAHUU
BEILIECTB U UX IIPEBPAILECHHUI;

UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY Ul COCTaBJICHHUS (DOPMYJ BEIIECTB U YPaBHEHHUH XUMHYECKHX
peaKIuii;

OTIPEJIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENICHh OKHCICHHS DJIEMEHTOB B
OMHAPHBIX COETMHEHUSX, IPUHATIC)KHOCTh BEIIECTB K ONMPEIEIEHHOMY KJIacCy COeTUHEHHH o Gopmynam,
BUJI XUMUYECKOM CBsI3U (KOBaJIEHTHAsI U HOHHAs) B HEOPTaHUUYECKUX COSAUHEHUSIX;

packpsiBaTh cMmbici Ilepuognueckoro 3akona JI. . MeHneneeBa: aeMOHCTpHUpPOBATh IIOHMMaHUE
MEPUOINYECKON 3aBUCUMOCTHM CBOMCTB XHMHYECKHX JJIEMEHTOB OT HMX MojokeHus B llepmoamueckou
CUCTEME, 3aKOHOB COXPAHEHMsI MACChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMS,
3aKoHa ABOTaJIpo;

OINUCHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy Ileprognueckoil cUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATHS «TJlaBHas noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymma)y, manbie u
OoJblIIME MEPUO/Ibl, COOTHOCUTh 0003HAUeHMsI, KOTOpble MMeroTcsl B Tabnuie «llepuoauueckas cucrema
xumuueckux osnemeHToB JI. U. MenzaeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsl sjpa, oOliee 4MciIOo 3JIEKTPOHOB M pacHpeiesieHHe HX 10
AJIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIECTBA, XUMUUECKHE PEaKIMU (TI0 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY d(PdeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXKIast
OIMCaHUE IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;
IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HMX KaueCTBEHHOIO COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIeHUH B Pa3INYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BELLIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOIO
aJeMeHTa 1o (QopMyse COEIUHEHHs, MAacCOBYIO JOJIO BELIeCTBa B PACTBOPE, MPOBOAUTH PACUETHI MO
YPAaBHEHHUIO XUMUYECKON PEAKIINH;

MPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIbHON JEATEJIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE,
0000I1IeHHE, CHUCTEeMAaTU3aIUI0, KIACCU(HUKAIMIO, BBIIBICHHUE MPUYMHHO-CIEICTBEHHBIX CBS3ed — IS
M3Y4YEHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX pPEaKIUil, €CTeCTBEHHO-Hay4YHbI€ METOJbl IIO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

ClIeIoBaTh TMpaBWiaM IOJb30BAaHUS XUMHUYECKOM MOCynoM U Jab0paTOpHBIM OOOpYIOBAaHUEM, a TaKKe
IpaBUjIaM OOpAIIeHUs! C BELIECTBAMU B COOTBETCTBHHM C MHCTPYKLHUSMH IO BBITOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB TIO TOJYYEHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOJA W KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIIEHHON MAacCOBOM JOJIEH pacCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U



NPOBOANTh XMMUYECKHE SKCIEPHMEHTHI 10 PACIO3HABAHUIO PACTBOPOB INEIOYEH M KUCIOT C MOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xonmy oOy4yeHus B9 Kjacce nmperMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpOBHE JOJDKHBI OTpa)kaThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUIL:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI1 3JIEMEHT, aTOM, MOJIEKYJia, NOH, KAaTHOH,
aHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULATEIILHOCTb, CTENEHb
OKHCJICHHS, XUMHUYECKasi PEaKIMs, XUMHUYECKas CBs3b, TEIUIOBOM A(PQEKT peakuuu, MOJb, MOJSPHBIH
00BEM, PACTBOP, SIEKTPOIUTHI, HEIIEKTPOJUTHI, SIEKTPOIUTHUECKAs AUCCOLMALMS, PEaKIUd HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble MU HEOOpaTHMbIE PEaKIUH, OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKINH, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, aJNIOTPOIHS,
aM(OTEepHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS, METAJIMUECKas), KPUCTAJUIMYECKAs peleTKa,
KOpPpO3Usl METAJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW PEaKIUH, MPEAETbHO IOMYyCTHMAas KOHLIEHTPALUS
ITJIK Bemectna;

WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSITH 3TH MOHATUS MIPU OMHUCAHUU
BEILIECTB U UX IIPEBPALLCHU;

UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBIeHHUS (DOPMYN BEIIECTB M YPaBHEHUN XUMHUYECKHX
peaKuuii;

OTIpEENATh BAaJCHTHOCTh U CTENEHb OKUCICHHS XHMUYECKUX DJIEMEHTOB B COCIUWHEHUSX PA3IUYHOIO
coCTaBa, IPHUHAIJICKHOCTb BEIIECTB K ONpPEIEIEHHOMY Kiaccy COEIMHEHUH 1o ¢dopMysiaM, BHJ
XUMHUYECKOHN CBSI3U (KOBAJICHTHAs, MOHHAS, METAJUIMUECKAasi) B HEOPraHUYECKUX COSAMHEHUSX, 3apsii HOHA
[0 XUMHYECKOH (opMylie, XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHMUYECKUX COEIMHEHHUH, THII
KPUCTAINTNYECKON PEIIETKA KOHKPETHOT'O BEIIECTBA,

packpsiBaTh cMmbich I[lepuonnueckoro 3akona Jl. M. MenneneeBa u JEMOHCTPUPOBATH €TI0 MOHUMAaHUE:
OMKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy [lepuoanueckoil cucTeMbl XUMHUYECKUX SJIEMEHTOB:
pa3nuyuaTth MOHATHS «TJlaBHas noarpynna (A-rpynmna)» um «mobouyHas noarpynna (b-rpymma)y, manbie u
OosblIME MEPUOJbl, COOTHOCUTH OOO3HA4YEHHUs, KOTOpblE HMMEIOTCS B IMEpPUOJMUYECKON Tabnuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX AJIEMEHTOB (COCTaB U 3apsj sjpa, odiiee
YHCIIO AJEKTPOHOB M PacHpesielieHue X IO AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIMEe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COEJAMHEHUH B Ipelenax MajblX NEpPUOJOB M TJIABHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIUPOBATH XMMUYECKUE AJIEMEHThI, HEOPraHMUECKHE BELIECTBA, XUMUUECKHE peakluu (TI0 YHCITy U
COCTaBY YYacCTBYIOLIMX B PEAKLMHU BEIIECTB, IO TEIUIOBOMY PQEKTY, O U3MEHEHUIO CTENeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CrenupUIecCKue XUMHUYECKHUE CBOWCTBA MPOCTBIX U CIIOKHBIX
BELIECTB, MOATBEPXK/as OMHCAHUE NMPUMEpPAMHU MOJIEKYJSPHBIX U MOHHBIX YPAaBHEHHUH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIHii;

COCTaBJISITh YPABHEHMsSI AJIEKTPOJIUTUYECKOM AMCCOIMAIMM KHCIOT, IIeJIo4Yell W cojeil, MoJiHble u
COKpalIéHHbIE YpaBHEHHS pEaKiuii HMOHHOTO OOMEHAa, YpaBHEHHUS pEaKIHi, TOATBEPKIAIOIINX
CYLIECTBOBAHHME M€HETUYECKOM CBSI3M MEXK/1y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA  IOCPEICTBOM  COCTaBICHHS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKlnil;

IIPOrHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOXKHOCTH IPOTEKAHMS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BELLIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOIO
aJieMeHTa 1o (QopMysie COEIUHEHHs, MAacCOBYIO JOJI0 BELIeCTBa B PACTBOPE, MPOBOAUTH PACUETHI O
YPaBHEHHUIO XUMHYECKON peaKIlny;

coOoaTh MpaBUjia MOJIb30BAHUSA XMMHUYECKOW Mocynoi U j1abopaTopHbIM 000OpyIOBaHUEM, a TaKkKe
MpaBWiia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMU TIO BBIMIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEHICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);
IIPOBOAMUTH PEAKLIMH, IOATBEPXKAAIOIINE KAUECTBEHHBIM COCTaB pAa3JIMYHBIX BELIECTB: pPAclO3HABATH
OTBITHBIM TYTEM XJIOPUI-, OPOMHI-, HOAM-, KapOOHAT-, hocdar-, CHIUKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,



KaTUOHbI aMMOHUS M MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

IPUMEHATh OCHOBHBIE ONEpalMd MBICIUTEIbHOM JAEATENbHOCTH — aHajdu3 M CHHTE3, CpPaBHEHHE,
0000I1IeHUE, CUCTEeMAaTU3aINI0, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3€H — JUIS M3YYEHHUS CBOWCTB
BEIIECTB MU XMMUYECKHX PEaKIMi, €CTeCTBEHHO-HAayYyHble METOJbl MO3HAHUSA — HAOJNIOJIEHHE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IIJIAHUPOBAHHUE

8 KUIIACC
Ne | HanmeHoBaHMe pa3jeaoB H TeM NPOrpaMMbl KounuecrBouacon JyieKTpoHHbIe (LH(POBBIE)
n/n obpa3oBaTeJbHbIEpPeCypPChI
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe
padoTbl padoTsl
Paznen 1.IlepBoHayanbHbIeXHMUYECKHENOHSI THS
1.1. | Xumusi — BasHas 06,1acTh eCTECTBO3HAHUS M NPAKTHYECKOI 1eATeIbHOCTH YeJ0BeKa 6 2 https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-15840
1.2. | Bemecrsa 15 1 https://www.yaklass.ru/p/himija/8-
M XHMHYeCKHepeaKIHH klass/pervonachalnye-khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-15840
HUroromnopasaeny 21
Pasnen 2. BaxHeiimue npeacTaBUTeIH HEOPTAHUYECKHX BeLIECTB
2.1. | Bosayx. Kucropon. MomsiTie 06 okenax 5 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-
nemetallov-157456/svoistva-kisloroda-159350
2.2. | Bonopon 3 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-
IMoHSITHE 0 KHCIOTAX M CONISIX nemetallov-157456/svoistva-vodoroda-157457
2.3, | KolM4ecTBeHHbICOTHOMEHM S B XHMUK 5 https://www.yaklass.ru/p/himija/8-klass/raschetnye-
zadachi-po-khimii-14608/vychislenie-kolichestva-
veshchestva-227644/re-43cb784f-e2d0-437e-a4a8-
2.4. | Boa. PactBops1. TIoHsITHE 06 0CHOBAHMSIX 7 1 1 https://www.yaklass.ru/p/himija/8-klass/rastvory-58606
2.5. | OcHoBHBICKTACCHIHEOPraRMYECKHX 1 1 1 https://www.yaklass.ru/p/himija/8-klass/klassy-
COeMHeHHiT neorganicheskikh-veshchestv-14371/klassifikatciia-
veshchestv-194235/re-a01b9a83-e412-44d8-b12f-
albfl6aa7772
Uroronopazaery 31
Paznen 3. Ilepnoanyeckuii 3axoH u Ileprnognyeckas cucreMa XuMHYecKuXx 31emenTos JI. M. Menaeneesa.
CtpoennearoMoB. XumMuueckasicBsizb. OKHCIHTETbHO-BOCCTAHOBHTEIbHbIEPEAKITHI
3.1. | Hepnoanveckuii 3akoH n [epuoguyeckas cucrema xummdeckux iementon /. . Menpeneesa. 7 https://www.yaklass.ru/p/himija/8-klass/periodicheskii-
Crpoenneatoma zakon-i-stroenie-atomov-163960/periodicheskii-zakon-
163961
3.2. | Xumunueckas cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIHHI 9 1 https://www.yaklass.ru/p/himija/8-klass/stroenie-
veshchestva-18844/tipy-khimicheskoi-sviazi-
18860https://www.yaklass.ru/p/himija/8-
klass/okislitelno-vosstanovitelnve-reaktcii-189256
HUroromnopasneny: 16
OBILIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68 4 6
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9 KJIIACC

Ne | HaumeHoBaHuUe pa3ie/ioB H TeM NPOrPaMMbl Kosanuecrsovacos JneKkTpoHHbIe (LU(POBBIE) 00pa3oBaTeIbHbIEPECYPChI
n/n
BCEro | KOHTPOJILHbIEPAGOTHI NPaKTHYeCKHEPadoThI

Paznen 1. BemiecTBO M XMMHYeCKHe peaKIuu

1.1. | IoBTopenue U yrayd/eHHe 3HAHUI OCHOBHBIX Pa3/leioB Kypea 8 Kiacca 5 1 https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/uravneniia-khimicheskikh-reaktcii-214790/re-
[26e01b02-c2c1-4674-9704-91b0bd3b6852

1.2. | OCHOBHBIE3AKOHOMEPHOCTHXHMHYECKNXPEAKIHiL 6 1 https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-
khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-
212242

1.3. | DaekTposIMTHYeCKAs AUCCONMANHS. XHMHYeCKHe PeaKIHH B pacTBOPax 12 1 1 https://www.yaklass.ru/p/himija/8-klass/rastvory-
58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-
102805

HUroromopasaeny 23

Paznen 2. HeMeTabl M HX COeIHHEHHS

2.1. | Ofmas XapaKTepUCTHKA XHMUYECKUX 31eMeHToB VIIA-rpynnebl. [anorenst 4 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
157456/galogeny-khlor-i-ego-soedineniia-161110/re-
798cd5b5-38ea-48f2-aed3-2d2396cded6f

2.2. | Ofmas XapaKTepHCTHKA XHMHYECKHX 31eMenToB VIA-rpynnbl. Cepa u eécoequnenus 6 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
157456/sera-i-ee-soedineniia-161314

2.3. | O6uas XapaKTepuCTHKA XHMHYIECKUX 3J1eMeHTOB VA-rpynnbl. A30T, pocdop u X coexHeHHs 9 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
157456/fosfor-soedineniia-fosfora-163104

2.4. | O6mas xapaKTepUCTHKA XHMHYECKHUX 3J1eMeHToB |\ A-rpynnbl. 8 1 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-

Vr/1epon u KpeMHuii i HX COeHHEHHs 157456/uglerod-soedineniia-ugleroda-163475

https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
157456/kremnii-soedineniia-kremniia-163625

HUroromopasaeny 27

Pa3znen 3. Mera/libl M X COCAMHEHHUS

3.1. | O6muecnoiicTameTaIOB 3 https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-
163805/metally-15154

3.2. | Bameiiume MeTaIIBI H HX COCTMHEHHS 12 1 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-
163805

HUrtoronopaszeny: 15

Pa3znen 4. Xumus v okpy:Kaouias cpeaa

4.1. | Bemecrsa i MaTepHATBI B KH3HH Ye/T0BeKA 3 https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-
veshchestv-materialov-i-khimicheskikh-reaktcii-232922

HUroromopasneny: 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

8 KUIIACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey;
9 KJIACC

Xumus. 9 kinacc/Pymsutuc I'.E., ®enpaman @.I7., Akunoneproe oodmectBo «M3narensctBo «IIpocBemeHuey;
METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA

8 KUIIACC

Xumust. 3aJa9HUK C «ITOMOIITHUKOMY. 8-9KI1acchl: mocoOue AJig yqamuxcs: 001eoopa3oar.
opranuzanmii / H.H. I'apa, H.W. T'abpycesa. — 5-e¢ uzn. — M. : [Ipocsemenne, 2014. — 95c.

I"apa H.H. Xumus. Ypoku B 8 kinacce. [Tocobue nis yuurtens. Mocksa: [Ipocsenienue.
A.M. Paneuxuii «/Ilugaktudeckuii MmaTepuai mo xuMuu 11 8-9 knaccoy». M.: [IpocBenienue.
Fabpycesa H. . Xumma. Pabouan TeTpagb. 8 Knacc.

9 KJIACC

I'apa H.H. Xumus. Ypoku B 9 knacce. [locobue mist yunrens. Mocksa: [Ipocserienue.
fabpycesa H. N. Xumua. Pabouada Tetpaab. 9 Knacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
8 KJIACC

https://www.yaklass.ru/p/himija/8-klass

https://infourok.ru/biblioteka/himija/klass-8

https://videouroki.net/video/himiya/9-class/khimiia-8-klass/

9 KJIACC

https://www.yaklass.ru/p/himija/9-klass

https://infourok.ru/biblioteka/himija/klass-9

https://videouroki.net/video/himiya/9-class/khimiia-9-klass/



https://www.yaklass.ru/p/himija/8-klass
https://infourok.ru/biblioteka/himija/klass-8
https://videouroki.net/video/himiya/9-class/khimiia-8-klass/
https://www.yaklass.ru/p/himija/9-klass
https://infourok.ru/biblioteka/himija/klass-9
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHMUE

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKUX PABOT

fpynnbixpaHeHUApPeaKTUBOB

Ne Ob6wue cBOMCTBA BELLECTB AAHHOM rpynnbl | MpumepbiBeLecTB | YCN0BUAXPAHEHM
rpynn A B WWKONE
bl
1l BbliaenAaoT npu B3anmoaencTsnm ¢ Bogon | Hatpun B nabopaHTcKkon,
JIErKOBOCMN/IaMEHSALWMECs rasbl B WKady noa,
3aMKOM UK
MarHum BmecTe ¢ J/IBXK
(nopowokK)
v JlerkoBocniameHAOWMNECAXKNAKOCTHU beH3on B nabopaHTCcKOM
(NBX) B
METAN/INYECKOM
3TMNOBbLIN CNUPT ALLNKE NN B
(6 6yT.) cneunanbHowm
3aBO/ICKOW
yKnaake
Tonyon
dopmanuH
fnnuepuH
Vv JlerkoBocnnameHAwwmecAaTeepabieBewecT | Cepa yepeHkoBaa | B nabopaHTckom,

Ba

docdhop KpacHbi

AKTUBMPOBAHHbIN

B WKady noz,
3aMKOM




yronb

KucnotabeH3omnHa
a

MapadpuH

BasennHoBoemacn
o

Vi

BocnnameHsatowme (okucnawowme)
pPeaKTUBbI

MNepokcupa,
BOAOPOAA

OKcupapbl

OKcma mapraHua
(V)

Conu

Kanua Hutpat
Kanbuma Hutpat
HaTpua HuTpaTt
CBUHUAHUTpPAT

KanuanepmaHraHa
T

B nabopaHTckon,
B WKady,
OTAEeNbHO OT

IV n Vrpynn

Vi

MoBbILWEHHONPN3INONOTNYECKOMAKTUBHOCT
n

HemeTtannbi

(V)

Nop,

OcHoBaHuUA

B nabopaHTcKom
B cende




fvapokcung Kanua
fMapoKcua HaTpumA

fmapokcuy,
Kanbuma

'mppokeung 6apua

AMMUAK 25%-HbIM
p-p

Kucnotbli
YKCcycHaA Kncnorta
CepHasda Kucnorta
A30THaA KMcnoTa
ConaHana Knucnota

OpTodochopHasn
KMcnoTa

Conun

AMMOHMA
anxpomart

bapwua xnopug,
bapua HuTpaTt
Kanua gnxpomart
Kanua poganung
Meam (Il) HuTpaT
Hatpua cynbdug
Hatpua ¢Topua
HaTtpua pogaHug

Hukens cynbdar




Cepebpa HuUTpaT

OpraHuyeckue
BewecTsa

AHWNVH

MN30amunaosbin
cnupT

deHoON

MypasbuHasn
Kucnora

deHondTanenH

MeTunosbiin
OpaHXeBbl

Nakmyc
Vil ManoonacHble Bew,ecTBa 1 NPaAKTUYECKH MeTtannbi B Knacce B
6e3onacHble AntomuHmii (nopowok) | 3@NVpatoLmxca

LIMHK (nopoLuok)
LnHK (rpaHynbl)
*eneso (Nnopowwok)
Meab (cTpy»KKa)
Okcupbl

MarHua okeng,
ANIOMUHMA OKCUA,
Meawm (Il) okcunp,
LnHKa okemg

*enesa (1) okeug,

WKadax nnv B
nabopaHTCcKoM B
WKadax




Conun

ANIOMUHUA XN0pUa,
AntomnHua cynodat
AMMOHMA xnopua,
AMMOHUA cynbdat
AMMOHMA pogaHng,
AmmoHus optodocdat
bapua kapboHaT
*enesa (ll) cynbdar
*enesa (lll) xnopua,

*enesa (ll) cynboug,
(nnpwmrT)

Kanbuma xnopug,
Kanbuwms cynbdat
Kanusa cynbdar
Kanus KapboHat
Kanua 6pomung,
Kanua nogma
NnTtna xnopwupg,
MarHua xnopwug,
MarHusa cynbdat
Meawn cynbdat

Meawu cynbdat
NecATUBOAHbIN

Manaxut

Megu xnopug,
HaTtpua aueTat
HaTpus 6pomung,
HaTtpua cynbdat
HaTtpua ¢pocoar
HaTtpua cynbdput

Hatpusa ruapokapboHat




HaTpus KapboHat
LmHKa cynboat

OpraHuyecKkue
BelecTsa

ntoKo3a
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