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HHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOI'O OOIIET0 00pa30BaHMs COCTABIICHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOU
IporpaMMbl OCHOBHOTO o011ero odpaszoBanus, npeacrasieHHbix B @I'OC 000, a
TaKKe Ha OCHOBe (eaepanbHON paboyell mporpaMMbl BOCHUTAHUS M C yUETOM
KOHIICTIIINU TIPEroJilaBaHusl yuyeOHOro mnpeaMera «XuMus» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickon denepanuu.
[Iporpamma o xumuu Aa€T NpeCTaBICHUE O LENIX, 00IIel cTpaTeru o0y4eHus,
BOCIIUTAHMS U PA3BUTHS OOYYAIONIUXCS CPEACTBAMU Y4eOHOTO TMpeameTa,
YCTaHABIMBAET 00s3aTEIbHOE TPEIMETHOE COJEpXKaHUe, NpelycMaTpUBaeT
pacrpeneneHue ero mo KiaccamM M CTPYKTYpUpPOBaHHME IO pas3fenaM M TeMam
OporpaMMbl 1O XUMHUH, OIpEAENseT KOJIUYECTBEHHbIE W  KAaYECTBEHHbBIC
XapaKTEPUCTUKU COAEPKAHUSA, PEKOMEHIYEMYIO IOCJIEN0BATEIbHOCTh HU3YUYEHUS
XUMUHA C Y4YE€TOM MEXKIOPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH
y4eOHOTr'0 TMpollecca, BO3PACTHBIX OCOOCHHOCTEH OOyJaromuXxcs, OIpeaeiseT
BO3MOXXHOCTU TpEeAMETa I peain3aluyd TpeOOBaHMM K pe3ylibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelIbHOW MpPOTpaMMbl HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, a Takke TpPeOOBaHHMK K pe3ynbTaTaM OOy4YeHUsS XUMHH Ha YpPOBHE
nene M3ydeHuss TpeIMeTa U OCHOBHBIX BHUAOB yueOHO-TIO3HABATEIHHOM
JESITeIbHOCTU 00YYaIOIIErocsi o OCBOCHUIO YUEOHOTO COACPHKAHMUSL.
3HaHWE XUMHH CIYXUT OCHOBOM g (HOPMHUPOBAHUS MHUPOBO33PECHHUS
oOydaromierocsi, ero MpeJCTaBICHUI 0 MaTEPHAILHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMBbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUU M 00 SBONIONUU BEHIECTB B MPHUPOJIE, O MyTAX pEHIeHUs TI00ambHbIX
mpoOJieM YCTOMYHMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPTETHYCCKOM,
MUTIEBON M DKOJIOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaiu3alid  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (YHKIIMOHATBHOW TPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH



oOydJarommxcs, HABBIKOB HMX CaMOCTOSATEIBHOW ydeOHOW  JeATeIbHOCTH,
OKCIICPUMEHTATBHBIX M HCCICIOBATEIbCKAX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEAHEBHOM JKU3HHU, TaK M B MPOGECCHOHATBHOU NEATEIbHOCTH, 3HAKOMHUT CO
cnenuUKOd HAyYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO B3TJIsAAa HA
C€AVMHCTBO TIPHPOABI M YCIIOBEKa, SBIACTCSA OTBETCTBEHHBIM JTalloM B
dbopmupoBaHuU €CTECTBEHHO-HAYYHOMN rPaMOTHOCTH o0yyJaromuxcs;
crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTeCTBEHHOHAYYHBIM
3HaHWSM, K TIpUPOJE, K YEIIOBEKY, BHOCHUT CBOW BKJIAJl B JKOJOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlaHHbIC HampaBleHUs B OOYYCHHMHM XHMHH OOECIICUMBAIOTCS CIeIU(DHUKOM
colepkaHWs ~ y4eOHOTO  MpeaMeTa, KOTOPBIA  SBJISETCS  MEeIarorHn4ecKu
aJanTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAyKW XMMHUHU HA OMPEACIEHHOM 3Tare &
pa3BHTHSIL.

Kypc xumMum Ha ypoBHE OCHOBHOTO o0O0IIero oOpa3oBaHUsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHCTEMBblI TIEPBOHAYAIBHBIX IMOHATHH XWMHH, OCHOB
HCOPTaHWUYECKOW XMMHH W HEKOTOPBIX OTJACIbHBIX 3HAYUMBIX ITOHSATHH
OpraHUYEeCKOW XUMUH.

CTpykTypa colepKaHHs TNpOTpaMMBbl 1O XUMHH C(HOpPMHUpOBaHA Ha OCHOBE
CUCTEMHOro mnoaxona k e€ uszydenuto. CoJliepkaHue CKIIAJBIBACTCS U3 CHUCTEMBI
MOHSITHH O XUMUYECKOM AJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e AT CUCTEMBl CTPYKTYpHO OpPraHU30BaHbl MO MPUHIIMITY
MOCJIEIOBATENIbHOTO PAa3BUTHUSI 3HAHUN HA OCHOBE TEOPETHMYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

- ATOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
- [Tepunoguueckoro 3akona J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;
- YYE€HUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

- NpeICTaBIeHu 00 DIEKTPOJMTUYECKOW JIUCCOIMAIMU  BEIIECTB B
pacTBopax.

TeopeTnueckre 3HaHUA PACCMATPUBAKOTCS HAa OCHOBE SMIIMPUYECKHU IMOJYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIHLHO OT OJHOTO YPOBHA K
JIpPYroMy, BBIIONHAS (YHKIMM OOBSCHEHUS ¥ TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOXKHOCTEW MPAKTUYECKOT0 MPUMEHEHUS U MOJIYYEHHUS U3Yy4aeMBbIX
BEILIECTB.

OcBoeHue MPOrpaMMbl O XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHS O
XUMHYECKOW COCTABIIAIOIIECH HAay4YHOM KapTUHBI MHUpPa B JIOTUKE €€ CHUCTEMHOMU
MPUPOABI, HIEHHOCTHOTO OTHOUICHHSI K HAYYHOMY 3HAHUIO U METOJAaM ITO3HAHHUS B
Hayke. HM3ydyeHue XMMUHM NOPOUCXOJUT C TMPUBJICYEHUEM 3HAHWW U3 paHee



M3YYEHHBIX Yy4e€OHBIX peAMeToB: «OKpy)aromuii Mup», «buosorus. 5—7 kimacce»
u «Dusuka. 7 Kaacey.

[Ipy M3y4eHUH XUMHUHU TPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HayKW Kak 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUYECKON NeATeIbHOCTH
YeJIoBeKa M KaK OJHOrO U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYphl. 3ajada y4yeOHOro
IpeJMeTa COCTOMUT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKUX 3HAHUM —
BaKHEHUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJI0KEHHM, TOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, S3blka HAyKW, B MPHUOOIICHUH K
HAay4YHbIM METOJAM IO3HAHUS NPU U3YUYEHUU BEIIECTB U XMMHUYECKUX PEAKIIUH, B
(GopMHUpOBaHUM M paA3BUTUU TO3HABATEIbHBIX YMEHMM W WX MPUMEHEHUH B
y4eOHO-TIO3HABATEIBHON M y4eOHO-UCCIIEI0BATENBCKON IEATEIbHOCTH, OCBOCHUU
npaBui 0€3011aCHOro 0OpaIleHUs ¢ BELIECTBAMU B [TOBCEIHEBHOM JKU3HH.

[Ipy w3yyeHMM XUMHUU HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs Ba)XHOE
3Ha4YeHHE NMPUOOPETN TaKUE LIETH, KakK:

- dbopMupoBaHue HMHTEUICKTYaJlbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HaAIllpaBJIEHHOCTh  OOyYeHHST  Ha  CHCTEMaTH4YeCcKoe  MpHUOOIIeHHe
oOydJaromuxcs K CaMOCTOSATEIbHOW IO03HABAaTEIbHOW JESITEIbHOCTH, HAyYHBIM
MeToAaM IO3HaHUs, (POPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

- oOecrieyeHue YCJIOBHH, CIIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW MEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE s
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

- dbopmupoBanue oOmeld  (GYHKIUOHAIBPHOM U €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATHP W OLICHHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpPA, WCIOJIb3YS 3HAHUS WM OIBIT, MOJYyYEHHbIE MpPU HU3yUYCHUU
XUMHH, TPUMEHSTh HX TMpPH PEHIEHWH MpoOJeM B TMOBCEAHEBHON JXU3HU U
TPYZOBOU JEATEIbHOCTH;

- dopMupoBanue y  0Oy4aromuXcsi  TyMAaHHUCTHYECKUX  OTHOIICHH,
MOHUMAaHUSI [IEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DSKOJIOTHYECKHU
1enecooOpa3HOro MNOBEAEHUS B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEbI;

- pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCITUTAaHMIO Ha OCHOBE YCBOCHHS OOIICUYEIOBCYCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(HIIsSs M HAIPaBICHHOCTH JAIbHEHIIIETO
00yUYeHMUS.



OOmree yncI0 YacoB, OTBEACHHBIX I M3YyYCHUS XMMHUHU HA YPOBHE OCHOBHOTO
oOmrero oOpaszoBanusi, coctaisieT 136 dacoB: B 8 kiacce — 68 vacoB (2 vaca B
Heneno), B 9 kitacce — 68 gacoB (2 4yaca B HEJIEIIO).

COAEPKXAHUE OBYUEHUA

8 KJIACC IlepBoHayajibHbIe XMMHYECKHE TOHATHS
[Ipeamer xumun. Pons XuMuM B )KU3HU YellOBeKa. XUMUS B CUCTeMe Hayk. Tena u
BenlecTBa. Pu3nueckre CBONCTBAa BeEIIECTB. ATpEraTHoe COCTOSHUE BEILECTB.
[TonsitTue o Meromax mo3HaHus B xuMuu. Yucteie BemiectBa u cMmecu. CriocoObl
paszeneHus: cMecei.
ATOMBI U MOJIEKYJIbl. XUMHYECKUE AIeMEHThl. CHMBOJIBI XUMUUECKUX DJIEMEHTOB.
[IpocThie U cllOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.
Xumuueckas ¢opmyna. BareHTHOCT, aTOMOB XHMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIeKyJIsipHas macca. MaccoBasi 107151 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUH.
KomnuectBo BemectBa. Monb. Monsipuas Macca. B3aumocBsizb  KoJIH4YeCTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHEHUM.
duznyeckue U XMMUYECKUE SIBICHUS. XUMUYeCcKas peakiys U e€ Mpu3Haku. 3aKOH
COXpaHEHHMS MacChl BEIIECTB. XuMUYeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii Ixcnepumenm:. 3HAKOMCTBO C XUMHYECKOM MOCYAOM, MpaBUIaMHU
paboTel B Jabopatopud U npuéMmamMu  oOpaimieHHs ¢  J1abopaTOPHBIM
o0opyoBaHMEM, H3yYeHHE U oOmnucaHue (U3MISCKUX CBOWCTB 00pa3lioB
HEOpPraHMYECKUX BEIECTB, HaOIIoJeHUE (u3nuecKkux (TUIaBICHHE BOCKA, TasHUE
Jba, paCTUPAHKE caxapa B CTYIKE, KUTIEHUE W KOHJICHCAIUS BOJbI) U XUMUYECKUX
(ropeHne cBeuH, MPOKATMBAHWUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE Meja C
KHCIIOTOW) SIBJICHWM, HAOMIOJEHHEe ¥ OMHCaHWE MPU3HAKOB MPOTEKAHMS
XUMHUYECKUX peakluil (pa3lioxKEeHHE caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C
xjopunomM Oapus, pasnoxkenue ruapokcuga wmeau (II) mpu  HarpeBaHuw,
B3aUMoOjICHCcTBUE Kene3a ¢ pactBopoMm coir menu (II), m3yuenuwe croco0oB
paszereHus CMeceil: ¢ TOMOIIBI MarHuTa, (QUIBTPOBAHUE, BHIMAPUBAHMUE,
TUCTWILISANNSA, XpoMaTtorpadusi, TMPOBEJACHHE OYMCTKH TIOBAPCHHOW  COJIH,
HAOJFOZICHUE W OINHKCaHWE PE3yJbTAaTOB MPOBEIACHUS OMBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHUS MACChI, CO3J]aHUE MOJIeTICH MOJIEKYI (ITapOCTEP KHEBBIX).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB
Bo3nyx — cmech razo. CocrtaB Bo3ayxa. Kucmopom — »31€MEHT W MpPOCTOE
BellecTBo. HaxoxaeHnue Kuciopona B NpuUpojae, (PU3HUECKHE U XUMUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xkuciopoga. CrocoOs
MOJIydyeHUsT KHCJIOopojJa B JiabopaTopuu W MOpOMBIIUIEHHOCTH. Kpyrosopot
KHcyiopoaa B mpupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoaa.

TemnoBoit 3G (PexT XMMUUECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS, SK30- U
SHJIOTEPMHUYECKHE peakiuu. TOIUIMBO: Yrojb W METaH. 3arps3HEHHE BO3]yXa,
yCWICHUE apHUKOBOTrO 3¢ (PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpocTtoe BellecTBO. HaxoxkaeHue Bogopoaa B MPUPOJE,
bu3nUeckue W XMMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI TMOJYYCHUS.
Kucnots! u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.
duznueckue CBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HackllieHHbIE U
HEHACBIIIEHHBIE PAacTBOPhl. PacTBOpUMOCTH BEIIECTB B Bojae. MaccoBas a0
BEIIIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHud. Posib pacTBOpOB
B MPUPOJIE M B KU3HMU 4YesoBeka. KpyroBopoT BOJbI B NpUPOJE. 3arps3HEHUE
NpUpOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcuapl. Knaccuduxarms
OKCUJOB:  coyieoOpa3yioniue (OCHOBHBIE,  KHCIOTHBbIe, aM({OTEpHbIE) U
HeconeoOpasyromue. Homenknatypa okcugoB. @Dusmdyeckne U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.
OcnoBanus. Knaccudukarusi ocHoBaHM: MIENOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenxkmarypa ocHoBanuil. PU3MUYECKHE W XUMHYECKHE CBOWCTBA OCHOBAHUI.
[Tomyuyenune oCHOBaHUM.
Kucnorel. Knaccudukamus kucinor. Homenknmatrypa kucioT. Dusnueckue W
XUMHYECKHUE CBoMcTBa KHCIOT. Psang axktuBHocTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneil. @u3nueckue U XuMHUUYECKUE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit  IKCnepumenm: Ka4eCTBEHHOE OIpEACIICHUE COJepKaHUA
KHCJIOpOJIa B BO3AyXe, IOJydYeHHE, COOMpaHWe, pacrlo3HABaHWUE W H3yUYCHHUC
CBOWCTB KHCJIOpPOJa, HAOJI0JCHHUE B3aWMOJCHCTBHUS BEIIECTB C KHUCJIOPOIAOM H
YCJIOBUSI BOSHUKHOBEHHUS M TMpeKpalieHusi ropeHus (mokapa), 03HAKOMJICHHE C
oOpa3liaMi OKCHJIOB M OIMCAaHWE WX CBOMCTB, IIOJIydeHHE, COOHMpaHWeE,
pacrmo3HaBaHUE€ M M3YYEHHE CBOWCTB BOJIOpojaa (TOpEHHE), B3aUMOJICHCTBUE
Bojiopoaa ¢ okcuaoMm Meau (II) (BO3MOXKHO HCIOJBb30BaHUE BHICOMATEPHAJIOB),



HaOmoieHe 00pa3loB  BEUIECTB  KOJIMYECTBOM | MOJb, HCCIEJOBaHHUE
OCOOCHHOCTEM  pacTBOPEHHUs  BEIIECTB C  PAa3jIUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOW J0JIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICVCTBUE BOJbI C METAINIAMU

(HaTtpuem KaJbleM) (BO3MOKHO HCIIOIb30BaHUE

BUJICOMATEPUATIOB),  HCCIEOBAaHUE  OOpa3lloB  HEOPraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIO/ICHHE U3MEHEHHS OKPACKU MHIUKATOPOB B pacTBOpax
KHCJIOT U Iesoued, uzydeHue B3zaumojiectBusi okcunaa meau (I) ¢ pactBopom
CEpHOM KHCJOTBI, KUCJIOT C METAJUIaMH, PEAKIUi HEWTpaIU3alNM, MOJYUYCHHE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JAPYTUM M3 pacTBOpa
COJIM, PEIICHUE OKCIEPUMEHTAIBHBIX 33a7ad N0 Teme «BakHellne KiIacchl
HEOPraHUYECKUX COCUHEHU.

Hepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsl CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT
[lepBbie MOMBITKU KIACCU(DUKAIIUM XUMUYECKUX AeMeHTOB. [loHsTHe o Trpymmax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIC U IIEJIOYHO3EMEJIbHBIE METANIIbI, TaJIOrEHBI,
WHEPTHBIC Ta3bl). JEMEHTHI, KOTOpbIE O0O0pa3yloT aMQpOTepHBIC OKCUIIBI H
TUIPOKCHUJIBL.

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema xuMudeckux sinemeHTos /[l. .
MenneneeBa. Koporkonepuonnas u anmuuaHonepuoanas (opmel [lepuognueckoit
cucrembl xumuueckux syemeHtoB JI. M. MenneneeBa. llepuoasl u rpynmsl.
PU3NYECKUN CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA.
Crpoenue aromoB. CoctaB aroMHbIX sigep. M3orombl. OnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XMMHYECKHX  AJIIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenpaeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.
3aKOHOMEPHOCTH HM3MEHEHHUS pajJhyca aTOMOB XUMHUYECKUX DBJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAAM.

3nauenue llepuogumyeckoro 3axkoHa u Ilepmoanveckod CHCTEMBI XUMUYECKUX
3JIEMEHTOB Il pa3BUTUA Hayku W npaktuku. . . MenaeneeB — y4€Hbd U
rpaXkIaHUH.

Xumnueckas cBa3b. KoBaneHTHass  (moisipHass U HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

CreneHb OKHCJICHUA. OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC PCaKm.
Hpoueccm OKHCJICHHS B BOcCTaHOBICHUA. OKHCIUTEIN U BOCCTAHOBHUTCIIH.

Xumuueckuit IKcnepumenm:.  W3y4CHHE OOpa3lOB BEIICCTB METANIOB U
HEMETAJIOB, B3aMMOJCHCTBHE THAPOKCUJA I[MHKA C pPacTBOPAMH KHCIOT M



LIEJ0YEH, IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX PEAKIUI (TOPEHHE, PEAKLIUU PA3JTI0KEHUS, COSAMHEHUS).
Mesicnpeomemmuoie ceéa3u

Peamnsanusa MeXNpeIMETHBIX CBSI3€M IIPU M3YYEHWH XUMHM B 8 Kjacce

OCYIIECTBIISIETCSI 4Y€pe3 HCIIOJIb30BAaHME KaK OONIMX EeCTECTBEHHO-HAYYHBIX

MOHATUN, TaK W MOHATUH, SBISIONIMXCS CUCTEMHBIMU JJISl OTAENBHBIX MPEIMETOB

€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61mue ecTeCTBEeHHO-HAYYHbIC TTOHSATHSA: HAYYHBIM (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH,
aHajau3, CUHTE3, KiacCU(UKaIUs, NEPUOJUYHOCTb, HAOIIOJEHUE, DKCICPUMEHT,
MOJETTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.
®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYECKUI 3apsji, BEIIECTBO, TENO, O0BEM,
arperaTHo€ COCTOSTHHME BEIIeCTBA, ra3, (PU3UYECKHUE BEIUYMHBI, €IIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.
['eorpadusi: aTtmocdepa, ruapochepa, MUHEPATbl, TOPHbIE MOPOJAbI, MOJIE3HBIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO M XMMHU4YeCKasi peaKkuust
[Tepunognueckuit 3akoH. [lepuoguueckas cucrema xumMudeckux siemeHToB Jl. U.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUH CBOWCTB
XUMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX MNEPUOAOB, Kajdusd, KaIblUd U HX
COCIMHEHUNW B COOTBETCTBMU C TIOJIOKEHHUEM 73JeMeHTOB B llepmoamyeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.
CtpoeHue BemecTBa: BUAbl XUMUYECKOU CBSI3U. THIIBI KPUCTATIIMUECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMUECKOW PEIIETKH W BHUAA
XUMHUYECKOM CBSI3U.
Knaccudpukanys w HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COCJIMHECHUH, T€HETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.
Kiaccudukanys XUMHUYECKUX PEaKIUi MO pa3IMYHbIM IMpU3HAKaM (10 YUCITYy H
COCTaBY Yy4YacTBYIOIIMX B pEaKIMHd BEIIECTB, IO TeIIoBoMy 3ddekrty, 1o
M3MEHCHHIO CTCIICHEH OKHMCIICHHS XMMHUYCCKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4aCTHUIO KaTajlu3aTopa). DK30- U dHJAOTCPMUUYECKHE PEaKIIMU, TEPMOXUMHUYECKHUE
ypaBHEHUS.
[TorsiTHE O CKOpPOCTH XUMHUYECKOW peaknuu. [loHarne 00 00paTUMBIX U
HEOOPATHUMBIX XUMHUUYECKUX peakiusax. [IoHATHEe 0 TOMOTEHHBIX M T'€TEPOreHHBIX
peakuusax. [lonarue o karanuze. [lonsiTue 0 xumMuueckoM paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHMHUYECKOM pEaKIMU W IIOJOXKECHUE XUMHYECKOIO
pPaBHOBECHS.



OKHCITUTETPHO-BOCCTAHOBUTETBHBIC peaKIuu, AIIEKTPOHHBIH OamaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHON  PEaKIIHH. CocraBieHue  ypaBHEHHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUd C  HCIONIh30BaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust BNEKTPOJUTHUECKON IUCCOLMALMHU. OJIEKTPOIUTHI W HEDJIEKTPOIUTHI.
Katnonbl, anHnonsl. MexaHu3M JIHUCCOIMALIMM BEIIECTB C PA3JIUYHBIMU BHUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHTHI.

Peakiiuu nonHoro oOmeHa. YCIoBUS MNPOTEKaHUs peaKkIUid HOHHOTO OOMEHa,
NOJIHBIE W COKpalI€HHbIE HMOHHBIC YpaBHEHHUS peakuuil. CBOWCTBA KHCIOT,
OCHOBaHMUW U COJIGM B CBETE€ TMPEJCTABICHUM 00 DIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm: O3HAKOMIICHHUE C MOJIECISIMH KPUCTALIMYECKUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpHUJA HATpPHUs), HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOHW pEakuuu OT BO3JACUCTBUS pa3IW4YHBIX (DaKTOpPOB,
UCCIIEIOBAaHUE AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCA JUCCOIUALIUU
KHUCIIOT, Ienoued U cojiel (BO3MOXKHO WCIIOJIb30BAaHWE BHUEO MaTepHajoB),
IIPOBEICHUE ONBITOB, UJUTFOCTPUPYIOITUX MTPU3HAKU NMPOTEKAHUS PEaKIIUii HOHHOT'O
obmeHa (oOpa3oBaHHME OCajKa, BBIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu paslIokKEHUs, COCIUHEHUs), PaCllO3HaBaHUE HEOPTraHWUYECKUX
BEIIECTB C IIOMOIIbKD  KA4YECTBEHHBIX pEakIMid Ha HOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.
HemeTtasuiibl 4 MX cOeIMHEHMSI

O6mass  xapakTepucTHka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue W (U3UYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHYECKME CBOWCTBA HAa IIpUMEpe  XJIopa
(B3auMoneicTBUE C METallaMH, HEMeTalUlaMH, IIeJo4aMu). XJIOPOBOJOPOI.
ConsHas KUCJIOTa, XUMHUYECKHE CBOMCTBA, MOJydYeHUE, MpUMEHEeHue. JleicTBue
XJIOpa U XJOpPOBOAOpPOJAa Ha OpPraHu3M 4eloBeKa. BaxkHelilue XJIOpUIbl U UX
Hax0XJICHUE B IPUPO/IE.

O6mast xapaktepuctuka odneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA
MIPOCTHIX BEMIECTB — KHUCIOPOJA M Cepbl. AIIJIOTPOITHBIE MOAU(PUKAIINKA KHCIOPOAa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHUE, (Pu3nyecKkue u
XUMUYeckre cBorcTBa. OKCUABI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kwmciora, (Qu3nueckue W XHMHYECKHE CBOMcTBa (OOmue Kak
MpEeACTaBUTENS KJlacca KHUCIOT W crneudduueckue). XHUMHUYECKHE PEaKIuH,



JeXalllue B OCHOBE MPOMBIIIJIEHHOrO C€rnoco0a MOJy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOTHL. CoJI CEPHOM KUCIOTHI, KAYECTBEHHAs] pEaKIus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COeNMHEHUW B HpHUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpelpl COECOUHEHUSIMU Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mrast xapakTepucTuka 351eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIC CTEICHW OKHCIEHUSA. A30T, pacnpocTpaHeHHWEe B TPHPOJEC,
dusnyueckre U XUMHUIECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoie. AMMHAK, €ro
du3nueckre 1 XUMUYCCKHUE CBOWCTBA, TIOJydeHHE U ipuMeHeHne. Cojlu aMMOHUS,
X QU3NYECKHEe U XUMUYECKHE CBOWCTBA, MpUMeHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHMs. A30THas KHCJIOTa, €€ TOoJydeHHe, (QU3MYECCKHUE M XUMHUYCCKHE
cBoiicTBa (0OmIMEe Kak TIPEJCTaBUTENsl Kiacca KHCIOT U CHenu(UYecKue).
Hcnonp3oBaHUEe HHUTPATOB M COJCH aMMOHHS B KauyeCTBE MHHEPAJBHBIX
ynoOpeHnii. XMMUYECKOE 3arpsA3HCHUE OKPYIKAIOIIEH Cpe/ibl COCAMHCHHMSIMU a30Ta
(KUCJIOTHBIC JIOXIM, 3arps3HCHUE BO3JyXa, MOYBBI M BoA0EéMOB). Docdop,
a;toTponHeie Moaudukanuu (ocdopa, PusnyUeckrne W XUMHUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u pochopnas kucnora, GU3NIECKre U XUMUIECKHE CBONCTBA,
nosydenue. Mcronb3oBanue GochaTtoB B KaUeCTBE MUHEPATbHBIX YIOOPCHHIA.

O6mass xapakrtepuctuka osneMeHToB [VA-rpynnel. OcoOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUSA.  YTJIEpPOHd,  aJUIOTPOIHBIE
Monu(UKALMK, PACHpPOCTPAHEHHE B TpHUpoAe, (GU3NYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepona B npupoje. OKCUIbI yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0ajibHOTO TMOTEIUICHUS KiUMaTa, MapHUKOBBIM
addekr. YronpHas KUCIoTa M €€ conM, uX GU3NIECKHEe U XMMUYECKHE CBONCTBA,
nojiyueHue u npumeHeHwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIIUICHHOCTH M CEIbCKOM
XO35IUCTBE.

[lepBoHaUanbHbIE TOHATHA OO0 OPraHMYECKUX BEIMIECTBAX KaK O COEAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, YTaHOJI, TJIULIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie WCTOYHUKUA YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX mepepadoTku (OEH3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[lonsiTe 0 OMONIOTUYECKHU BaKHBIX BEILIECTBAX: XKUpPaAX, OeNKax, yrieBogax — U ux
poiii B KM3HM 4eloBeKa. MarepuaaibHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnwnii, ero usndeckne m XMMHUYECKHE CBOWCTBA, TIOJTyUYEHHUE W MPUMEHEHUE.
Coenunenusi kpemMHus B npupojge. OOmue npeacTaBieHuss 00 OKCUIE KPEMHUS



(IV) m xpemuueBoit kucinore. CHIMKATBI, WX HCIOJb30BaHHE B OBITY, B
IIPOMBILTICHHOCTU. BajKHEHIIMEe CTPOUTEIIbHBIE MaTEpUalbl: KEpaMHKa, CTEKIIO,
LeMEeHT, OeToH, >kene300eToH. IIpoGnembl Ge30mMacHOr0  HMCHOJb30BaHUS
CTPOUTENIHHBIX MAaTCPHUAJIOB B TTIOBCEAHEBHOM KH3HHU.

Xumuueckuit IKcnepumenm. W3y4eHUE OOpPA3LOB HEOPIaHUYECKUX BELIECTB,
CBOICTB COJISTHOW KUCJOTBI, TPOBE/ICHUE KAUECTBEHHBIX PEAKIIM Ha XJIOPU]I-HOHBI
1 HaOJI0JIeHUE MPU3HAKOB MX MPOTEKAHUSI, OMBITHI, OTpa)karoume (puandeckue u
XUMHYECKUE CBOMCTBA TaJIOTEHOB M MX COEIMHEHHMH (BO3MOXHO HMCIOJIb30BAHHE
BUIEOMATEPUAIIOB), O3HAKOMJIEHHWE C oOpa3luamMu XJIOpUAOB (TajJoreHu10B),
O3HAKOMJIEHHUE C 00pa3LaMu cepbl U €€ COEeIMHEHUSIMU (BO3MOKHO MCIIOJIb30BAHHE
BUIEOMATEPUAJIOB), HAOIIOEHUE TIpoliecca OOYIJIMBaHUs caxapa Moj JeicTBHEM
KOHIEHTPUPOBAHHON  CEpPHOM  KHUCJOTHI, M3YyYEHUE XUMHUYECKUX CBOMNCTB
pa30aBIEHHOM CEpHON KHUCJIOTHI, MPOBEJIECHUWE KAuyeCTBEHHOM peakiuu Ha
cyibpaTHOH M HaOJIIOAEHME TMpU3HAKa €€ MPOTEKaHus, O3HAKOMIIEHHE C
¢uznueckumMu cBoiicTBaMu aszora, (Gochopa M UX coeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHUIEOMATEpUATIOB), oOOpa3uaMud a30THBIX H  (HOCHOPHBIX
ya1oOpeHuii, IoJlyueHue, CcOoOMpaHue, pacrno3HaBaHUME W H3YYEHHUE CBOMCTB
aMMUaka, MpoBeICHNE KaUeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GocdaT-uoH U
U3yYeHUE IMPU3HAKOB HX MPOTEKaHUs, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHOM
a30THOM KHCIOTBHI C Mebl0 (BO3MOYKHO HCIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
U3y4YeHUE MOJeNe KpUCTAIUIMUECKUX PpelETOK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJIEHME  C  TPOIECcCCOM  aicopOLMM  pacTBOPEHHBIX  BEILECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM INPOTHUBOIa3a, IMOJIyu€HUE, cOOHpaHue,
pacrno3HaBaHWE€ W  HM3yYEHUE CBOWCTB  YIJIEKUCIOIO Tas3a, IpPOBEJIEHUE
Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYECHUE MPU3HAKOB UX
OpOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKUUEH CHIMKAaTHOM MPOMBIIIJIEHHOCTH,
pellieHne SKCHEPUMEHTAIbHBIX 3a1ay no Teme «BakHeimne HeMeTamabl U UX
COEIMHEHHUSD.
MeTa/lsIbl M MIX COEINHEHHSA

OO0miast xapakTepuCTHKa XUMUYECKUX JJIEMEHTOB — METaJUIOB Ha OCHOBaHUHU UX
nonoxkenus B llepuonnueckoir cucreme xumuueckux anemeHtoB J[. WM.
MenneneeBa u ctpoeHusi aroMmoB. CtpoeHue meraymuioB. Metaiuyeckas CBA3b U
METAJUIMYECKasl ~ KpUCTa/NIMuecKas  pemeéTka.  DJIEKTPOXMMHUYECKUU  psif
HalnpsbKeHU MetauioB. Ou3nueckue U XUMUYECKHE CBOMCTBAa MeTauioB. O0mme
crnocoObl ModyyeHus: MeTauioB. [loHsATHE O KOpPpO3MM METaJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTadb, YyryH, AIOPAIIOMUHHIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.



[Ilenounble MeTamnbl: MnojoxeHue B llepuogumueckoil cHUCTEME XUMUYECKUX
anemeHToB JI. 1. MenzaeneeBa, CTpoeHME HX aTOMOB, HAaXO0XICHUE B IIPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBa (Ha mpuMepe HaTpusi U Kanus). OKCUIIBI U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHEeHHe IENOYHbIX METAINIOB U HX
COCIMHCHUU.
[I{es104HO3EMENBHBIE METAJIIBI MArHUM U KAJIBLUNI: IT0J0KeHue B Ilepuoanyeckon
cucteMe xumuueckux snemeHTtoB [l. M. MenpaeneeBa, CTpoeHHE HX aTOMOB,
HaXOXJEHHE B Ipupoac. PU3NUeCcKue U XUMHUYECKHE CBOMCTBA MAarHus U KallbIIUs.
Baxneiiimue coeqnHeHns Kaublus (OKCUI, TUIPOKCH, COH). KECTKOCTh BOABI U
CHocoO0BI €€ yCTpaHEHUSI.
ANOMUHME: TIONIOKEeHHE B llepuoanueckoid CUCTEME XUMHUYECKUX SJIEMEHTOB /l.
. MenaeneeBa, CTpOCHME aroMa, HaxoxkjaeHue B mnpupojge. Ddusznueckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHUS. AM(OTEpHBIC CBOMCTBA OKCHAA U THUAPOKCH 1A
AJTIOMUHUSL.
Keneso: nonoxenue B llepuonnueckon cucreme XUMHUYECKUX dieMeHToB [l. .
MenpeneeBa, CTPOCHUE aToMa, HaxoXJaAeHUe B mpupoae. Duznmyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, TMAPOKCU B U comu xkenesa (1) u xenesa
(IIT), wmx cocrtaB, CBOWCTBA W TMOJy4YeHUE. XuUmMuUuecKuil IKCHEPUMEHM '
O3HaKOMJIEHHE C 00pa3laMy METAJUIOB U CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMH,
U3YUYEHUE PpEe3yJbTaTOB KOPPO3WH METauIOB  (BO3MOYKHO  HMCIOJIb30BAHHE
BUJIEOMATEPUAJIOB), OCOOEHHOCTENW B3aMMOJICUCTBUSI OKCHA KaJNbIMs U HATPHUS C
BOJIOM (BO3MOHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB), HCCJIEIOBAHUE CBOWCTB
KECTKOW BOJBI, IMpoOIEcca TOPEHUS JKejae3a B  KHUCIOpoAe  (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS Kauye€CTBEHHBIX
peakuuii Ha MOHBI: MarHWs, KajabliMs, allOMUHMS, IIMHKa, xkene3a (II) m kenesza
(I11), memm (II), HabmrogeHUE W ONMHUCAHHME IPOIIECCOB OKPAIIMBAHUS ILJIAMCHH
MOHAMU HaTpHUsl, KAJINS U KaJdblus (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHAIIOB),
uccienoBanne amM@OTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHHHS W THUIPOKCHIIA
LMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a4a4 10 TeMe «BaxkHenmre MeTaaibl U X
COCIMHECHUS.
XuMHS U OKpPY:KaWLIas cpeaa
BemectBa u wmarepuanbl B TOBCEIHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIECTB M XMMHUUYECKUX peakuuil B ObITy. IlepBasi momois mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKpyxKawomied cpenbl (MpeneibHas AOMyCcTHUMAast
KOHIIeHTpanus Beulects, aanee — [IJIK). Ponb XxuMuu B pemieHun 3KOJIOTHUECKUX
mpooIeMm.
Xumuueckuit IKCnepumenm:
M3yuyeHHue o0pa3iioB MaTEPUANIOB (CTEKIIO, CIUIABBI METAIIIOB, TOJTUMEPHBIE



MaTepHabl).

Mesicnpeomemnule céasu
Peanuzanus MeXNpeaMETHBIX CBA3€d NpU H3YYEHUHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSL 4YE€pe3 HUCIHOJIb30BaHUE Kak OOHIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHATUH, SBISIOIIMUXCA CUCTEMHBIMU ISl OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAY4YHOI'O IUKIIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSTHS: HAYYHBIN (PakT, rumoTesa, 3aK0H, TEOpHs,
aHajgu3, CUHTE3, KiaccUu(UKaIus, NEPUOJUYHOCTb, HAOIIOJEHUE, DKCIICPUMEHT,
MOJCIUPOBAHUE, HM3MEPEHHE, MOJIeNib, SBJICHUE, NApPHUKOBBIA  d(PdexkT,
TEXHOJIOT S, MaTepUAJIbI.

dusnka: Matepusi, aTOM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, WU3O0TOIIbI,
PaIMOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUUYECKUI 3apsi, MIPOBOJIHUKH,
MOJIYIIPOBOJAHUKH, JTUAJCKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TElO, OOBEM,
arperatHoe COCTOSIHME BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIIMUECKAs
pemeéTka, CruiaBbl, (PU3MUYECKUE BEIWUYWHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTRBO, IUIAHETHI, 3BE3bI, COTHIIE.

buonorusi: ¢orocunTe3, apixaHue, Ouocdepa, dIKOCHCTEMA, MHUHEpAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.
['eorpadusi: atmocdepa, rugpochepa, MUHEpANbl, TOPHbIE MOPOABI, MOJIE3HBIE
UCKOIIA€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUSI ITPOTrpaMMbl OCHOBHOTO OOIIEr0 00Opa30BaHUs
JIOCTUTAIOTCS B XOJle¢ OOy4YEHHUS XMMHHM B €UHCTBE Y4E€OHON M BOCIHUTATEIBHOU
NEATeTbHOCTA B~ COOTBETCTBUM  C  TPAAUIMOHHBIMH  POCCHUHUCKUMU
COIIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPUHATHIMUA B
oOlIecTBE MpaBUJIaMU M HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT IIpoLeccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCS.

JInuHOCTHBIC pEe3yabTaThI OTpaXKaroT TOTOBHOCTH oOyyJaromxcs
PYKOBOJICTBOBAThCSL ~CHUCTEMON  TO3UTUBHBIX I[ICHHOCTHBIX OpHEHTAlMK U
pacuImpeHue onbiTa JAeSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCHUTAHMS . [CHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY
KyJbTYPHOMY, HUCTOPUYECKOMY M HAyYHOMY HACJEIHWIO, MOHMMAHUS 3HAYEHUS
XUMUYECKOW HAayKd B >KHU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTU BIAJCTh
JIOCTOBEPHOM MH(OpMaIIMEi 0 MepeIOBbIX JOCTHKEHUSX U OTKPBITHSIX MUPOBOH H
OTEUYECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE
MHpa ¥ 00IIeCTBa; 2) TPA’KIAHCKOT0 BOCITUTAHMSA:

NPEACTABICHUS O COLMAIbHBIX HOPMaxX U NpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH
B KOJUIEKTHBE, KOMMYHMKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOW M  JOPYrHMX BHAAX JI€ATEIBbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JESITENbHOCTH TMPH BBITIOJIHEHUH
y4eOHBIX, TMO3HABATENbHBIX 3aJ1a4, BBIMOJHEHUH XHUMHYECKUX HKCIIEPUMEHTOB,
CO3JaHUM  Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIA B TIPOIIECCe ITON yueOHOU NEeATeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ IIOBEJECHME W NOCTYIIKM CBOMX TOBApHUILEH C IMO3ULUHAH HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHMSI TOCICACTBHU TIOCTYNKOB; 3) IE€HHOCTH
HAYYHOI'0 TIO3HAHMS. MHMPOBO33PEHUYECKHUE IMPEJCTABICHUS O BEIIECTBE U
XUMHYECKOW pEaKIMU, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd M COCTaBJSIOLIAE OCHOBY JUISl IOHMMAaHHUs CYHIHOCTH HAyYHOW KapTHHBI
MHpa, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKa C MPUPOJHOM CPEIIOM, O PO XUMHUHM B MO3HAHUU STHUX
3aKOHOMEPHOCTEH;  ITO3HABATEIbHBICE MOTHBBI, HANPABICHHBIE HA IIOJYYEHUE
HOBBIX 3HAHWUN 10 XUMHH, HEOOXOMWMBIE [JIsi OOBSICHEHHS HAOIIOIaeMbIX
MPOIIECCOB W SIBJICHWH, TO3HABATEIbHOW, WH(GOPMAIMOHHOW W YUTATEIBCKOU
KyJbTYpbl, B TOM UYHCIE€ HABBIKOB CaMOCTOSITEIBHON palbOThl € Yy4eOHBIMU



TEKCTaMH, CIPAaBOYHOW JUTEPATypOH, MOCTYMHBIMHU TEXHUUYECKUMH CpPEICTBAMH
MH(OPMAIIMOHHBIX  TEXHOJOTHW; HHTEpeC K OOy4YeHUI0 M  [O3HaHMIO,
JT0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO, MMPOEKTHON
U MCCIIE0BATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH H
yPOBHsI O0yUYEHHUsI B TaJbHEHUIIIEM;

4) ¢opMupoBaHHsI KYJbTYPbI 310POBbSI. OCO3HAHWE LIEHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOILICHMSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3
KU3HHU, OCO3HAHUE MOCIEICTBUI U HENPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS
aJIKOTOJIsl, HApPKOTHUKOB, KYypEHHs), HEOOXOJIUMOCTH COOJIOJICHUS TPaBUII
0€30MacHOCTU MPU OOpAIICHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U peajbHOU
KH3HU; 5) TPYyI0OBOr0 BOCIHTAHHSN: HHTEPEC K MPAKTUYCCKOMY H3YUYCHHIO
npodeccuii U TpyAa pa3IUYHOrO pPOJA, YBAXKEHHE K TPyAy U pe3yibTaram
TPYJIOBOM JIEATEIIBHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHUW 10 XUMHUH, OCO3HAHHBIM BBIOOp WHIAMBUAYAJIBHOW TPACKTOPHH
POJIOKEHUST 00pa30BaHUs C yU4ETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K
XUMUU, 00I1eCTBEHHBIX WHTEPECOB u OTpeOHOCTEH, yCHEITHON
npodecCHoHaTbHON  JEATEIbBHOCTH M Pa3BUTHUS  HEOOXOJMMBIX  YMEHH,
TOTOBHOCTh aJalTHPOBATHCA B MpodeccHoHAIbHON cpefie; 6) IKOJTOrHIecKoro
BOCHUTAHMA: DKOJOTMYECKH I€JecCO00pa3HOe OTHOIIEHHE K NPHUpPOAEe Kak
UCTOYHUKY >XKU3HU Ha 3€MJle, OCHOBE €€ CYIIEeCTBOBaHHWS, IIOHUMaHUE LEHHOCTH
3I0pOBOTO M 0Oe30macHOro oOpas3a IKU3HHM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DU3MYECKOMY M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTU
COOJIIOICHUS TIPABUIJI OE30ITaCHOTO MTOBEICHUSI TIPH pabOTe ¢ BEIISCTBAMM, a TAKKe
B CUTYallUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJCH; CIIOCOOHOCTH MPUMEHSATH
3HaHUS, MOJyYaeMble MPHU U3YYEHUU XUMUH, Uil PEIICHUs 3a7ad, CBA3AHHBIX C
OKPY’KAIOWIEH MPUPOJHOM CpEIOW, UISI TOBBIICHUS YPOBHSA 3KOJOTHYECKON
KyJbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa HKOJOTHYECKUX MPoOJieM U MyTen
UX PELICHHs TIOCPEICTBOM METOJOB XMMHH, IKOJIOTHYECKOTO MBIIIJICHUS, YMEHHS
PYKOBOJICTBOBAaTbCSI MM B IIO3HABATEJIbHOM, KOMMYHUKAaTHBHOM W COLMAIBHOU
MPaKTHKE.
METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmeranpeaMETHBIX  PE3yJAbTAaTOB  BBIACISIOT  3HAUYUMbIE  JJIA
dbopMupoBaHUST MHPOBO33pCHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (PAKT, CUCTEMa, IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeaMeTax ¥ TO3BOJIAIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEITOCTHOU
Hay4YHOW KapTUHE MHpA, U YHUBEpCaJbHbIC y4eOHbIe NEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHHUKAaTUBHBIE, PETYJISITUBHBIC), KOTOpbIE oOO0ecrneunBaroT (POpMHUpPOBaHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4e€OHOM
NEATEIIbHOCTH.
Ilo3HaBaTe/ibHBbIC YHUBEPCcAIbHbIC yueOHbIe felicTBus ba3oBble
JIOTHYECKHEe JeiiCTBUSA:

YMEHHMS UCIIOJIb30BaTh NPUEMBI JOTMYECKOI0 MBIIUICHUS PU OCBOCHUU 3HAHMIA:
PacKphIBaTh CMBICI XMMHUYECKUX MOHATUHN (BBIIEIATh UX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMUBATh B3aUMOCBSI3b C IPYTUMHU MOHSATUSAMHU), UCIIOIB30BATh MOHATUS JJIS
00BSCHEHUS OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U KPUTEPUU IS
KJaccu(UKaIM XUMUYECKUX BEIIECTB M XMUMHUYECKUX PEaKUui, yCTaHaBIMBATbH
NPUYMHHO-CIIEICTBEHHBIE  CBSI3M  MEXJY OOBEKTaMU HM3YYECHHs, CTPOUTH
JIOTUYECKUE pacCyXaeHus (MHAYKTHBHBIC, JEIYKTUBHbIC, 110 aHAJIOTUHU), JEeIaTh
BBIBOJIBI M 3aKJIIOYEHMs; YMEHHUE IIPUMEHSTh B MPOLIECCE NO3HAHUSA IOHATHUA
(mpenMeTHbIE M METanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBbIE) MOJIEIH,
UCIIOJIb3yEeMbIE B XWMMHH, NMPEOoOpa3OBBIBATH IMUPOKO MPUMEHSEMbIE B XHUMUH
MOJIeNIbHBIE MPEACTABICHUS — XUMUUYECKHUI 3HAK (CUMBOJI AJIEeMEHTa), XUMHUYECKasl
dopMyna ¥ ypaBHEHHE XUMHUYECKOM peakluu — TMpU PEIIeHUH Yy4eOHO-
II0O3HABATEJIbHBIX 3aJ1a4, C YUYETOM 3TUX MOJEIBHBIX NPEACTABICHUN BBISABIATH U
XapaKTeprU30BaTh CYIIECTBEHHbIC MPU3HAKU M3Yy4YaeMbIX OOBEKTOB — XUMUYECKUX
BEIIECTB U XUMUYECKUX PEAKIMM, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJICAICTBEHHBIE CBS3U U IPOTUBOPEYUS B U3y4YaEMBIX IIPOLECCAX U ABJICHUSIX.

Ba3oBnble uccienoBarejabcKkue AeCTBHA.
YMEHHE HCIIOJIb30BaTh TIOCTABJICHHBIE BOIMPOCHI B KAauyeCTBE WHCTPYMEHTA
TIO3HAHHUS, & TAK)KE B KAYECTBE OCHOBBI JIsI JOPMHUPOBAHUS TUIIOTE3HI IO MPOBEPKE
NPaBUJIBHOCTA  BBICKA3BIBAEMBIX  CYXKACHHI; TPHOOpETEHHE  OMbITa 10
IUIAHUPOBAHUIO, OPTraHWU3allMd W TPOBEJICHUIO YYCHUYCCKUX JKCIEPUMEHTOB,
yMEHHE HaOJII0AaTh 3a XOJOM IPOIEecCa, CaAMOCTOSTEIHHO MPOTHO3UPOBATH €T0
pe3yabTat, GopMyIHpoBaTh 0000IIEHNS W BBIBOJIBI IO PEe3yIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTYET O MPOJIEITAaHHON padoTe.

Pabora ¢ ungopmanmeii:
yMEHHE BBIOMpaTh, AaHAIM3UPOBATb W  HWHTEPIPETUPOBATH  WHPOPMAIIHIO
Pa3TUYHBIX BUJOB U (OPM MPEICTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX MCTOYHUKOB
(Hay4yHO-TIONyJIApHAsi JUTEpaTypa XUMHYECKOTO COJEP)KaHUS, CIPABOYHBIC
mocoOusi, pecypcel VIHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPECUMBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
YMEHUE TPUMEHITh pa3IWYHbIE METOABl W 3aMpoCchl TPH TOUCKE U OTOOpe
uHOPMAIIMM W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIWMBIX JISI BBITIOJHEHHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a71a4 OMPENEIEHHOTO THIA, TPUOOPETEHUE OIBITA B
0o0JacTH  WCTHOJIb30BaHUS  WH(OOPMAITMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTypOH aKTHBHOTO MCTIOJIBb30BAHUS PA3TMYHBIX TTOMCKOBBIX CHCTEM,



CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pPEIIaeMble 3a/layd  HECIOXHBIMM CXE€MaMH, JharpaMmamy,
apyrumu  ¢popMamMu TpadUKH M UX KOMOMHAUUSAMHU; YMEHHE HCIOJIb30BaTh M
aHAIM3UPOBATh B IIpollecce Y4YEOHOH M HCCIEAOBATENbCKOW JeATENbHOCTU
MH(OPMAIUIO O BIUSAHUM MPOMBIIIIEHHOCTH, CEJIBCKOTO X03sIIICTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaloIlle MPUpOIHOM Cpeibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBHUS:
yMEHHUS 3aJlaBaTh BOIPOCHI (B X0j€ Auanora W (Wih) JUCKYCCUHU) IO CYIIECTBY
oOcyxJaeMol TeMbl, (QOPMYJIHpPOBAaTH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBIMIOJTHEHUSI TPEIJIOKEHHOM 3a7aud; YMEHHs MPEACTABIATh IOJTyYEHHbIE
pe3yNbTaThl MO3HABATEIbHOW AESATENBHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX;
JeNaTh MPE3CHTALMI0 PE3yJbTaTOB BBIMOJHEHUS XWMHUYECKOIO SKCIEPUMEHTa
(JtabopaTopHOro OIbBITa, JaOOPAaTOPHOW pabOThl MO UCCICAOBAHUIO CBOMWCTB
BEIIECTB, YYEOHOro TMPOEKTa); YMEHUs y4yeOHOro COTPYJHUYECTBA  CO
CBEPCTHHKaMH B  COBMECTHOM  [IO3HABaTEJbHOW M  HCCIEAOBATEIBCKOM
JESTENbHOCTU MPU PEIICHWH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yuéra oOlux
MHTEPECOB U COTJIACOBAHMS MO3ULIUNA (00CYKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE
IITYPMbD», KOOpPIAWHAIUS COBMECTHBIX JEHCTBUMN, OMpeleieHUEe KPUTEPHUEB IO
OILICHKE KayeCTBa BHITIOJIHEHHON pabOThI U IPYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe eificTBUS:
YMEHHE CaMOCTOSTEIbHO OIpEAeNATh IeJd JeATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTD, BBIOUpaTh Hanbosee d3()GEeKTUBHBIE CIIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA AJITOPUTM JIEUCTBUUA IIPU BBINOJHEHUM 3aJaHAN C Y4YETOM
MOJIYYeHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIU, yMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEJIaraeMbl€ B YCJIOBUU 3aIaHUM.

MHNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpenMETHBIX PE3YNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COAEPIKaHMS,
YCTaHOBIIGHHOTO JaHHOW (emepanpHOil pabouell TPOrpaMMOMN, BBLICISIOT:
OCBOEHHBIE OOYYaIOLIUMUCS HAay4YHbIE 3HAHUS, YMEHHMs U CHOCOOBI JIeHCTBUiA,
cneruuyecKkue A MPEAMETHOW o0nactu «XHUMUsS», BHIBI JEATEIBHOCTH TIO
MOJIY4YEHHI0 HOBOTO 3HAaHUS, €ro MHTEpIpeTalud, NpeoO0pa3oBaHUI0 WU
MPUMEHEHUIO B PA3IIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.
K koHly oOyueHus B 8 kJiacce IpeAMETHBIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHINA:

* PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSTHUI: aTOM, MOJEKYIa,

XUMHYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIECTBO, CMECh



(oHOpOIHASE 1 HEOIHOPO/IHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpDHAs Macca,
MaccoBas 10J1s1 XMMUYECKOr0 JIEMEHTA B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCH[, KHCJIOTA, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XUMHYECKas peakius, Kilaccu(UKaIus peakiui: peaxiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEaKINu
0o0OMEHa, 7K30- U SHJOTEPMHUUECKHE PEAKIINH, TEII0BOU AP (EKT peakiiuu,
SApO aToMa, BJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAAUYC
aToMa, XMMHYECKasi CBsI3b, MOJIIPHAS W HEMOJISIpHAs KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MACCOBasl JOJIsI BEIIECTBA
(MpoI1eHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

* WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TIOHATHUH U
MPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

* UCIIOJIh30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIeHUsI (hOPMYJT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

* OTIPENICNIATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OWHApPHBIX COCIMHCHUSX,
CTENEHb  OKWUCIICHHMs  DJIEMEHTOB B  OWHApHBIX  COCJMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEOUHEHHH IO
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBajJeHTHass W HOHHasg) B
HEOPraHMYECKUX COCTUHEHUSX;

- packpeiBaTh cmbica Ilepuonnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMYECKON 3aBUCHMOCTH CBOIICTB
XUMUYECKUX JJIEMEHTOB OT MX MOJokeHusd B llepuonnueckoil cucreme,
3aKOHOB  COXpPaHEHHMs MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOTapo;

- ONMMCHIBATh W XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuogmyeckoit
CUCTEMBbl XMMHMUYECKUX DJJIEMEHTOB: pa3iuyaTb IMOHATHA «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)y», maneie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmudeckux siaemernToB [J[. .
MenzaeneeBa» € YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij siapa, oOIIee YUCIO IEKTPOHOB
U pacipeiesIeHUE UX MO AIEKTPOHHBIM CIO0SIM);

* KJTaCCU(UIIUPOBATH XUMUYECKHE OJIJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBa,
XUMHUYECKHE peakluuu (MO YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTY);

* XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOWCTBAa BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsT ONMUCAHUE IPUMEPAMU MOJIEKYJIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;



* IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHUS XUMHUYECKHX IPEBpAILCHUNA B
Pa3JINYHBIX YCIOBHUAX;

* BBIYUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB,
MAacCOBYIO JOJIF0 XMMHYECKOrO »jieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JOJIKO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI 10
YPaBHEHHUIO XUMHUYECKOU peaKiny;

* IPUMEHATh OCHOBHBIE ONEPALMUA MBICIUTEIBHON JIESITEIBHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHUE, O00O00IIeHHe, CHCTeMAaTHU3aluio, KiaccuduKauio,
BBISIBJICHUE TNPUYUHHO-CJIEACTBEHHBIX CBA3E€U — JJISI M3Yy4YECHUsS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIMid, €CTECTBEHHO-HAYYHbIE METOJIbI
NO3HAHUS — HAONIO/ICHHE, W3MEpPEeHHEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

- CJIEIOBATh MpPaBUJIaM TMOJIb30BAHUS XUMHYECKOM MOCYI0N U J1a60paTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuwiaM oOpalieHusi C BELIECTBAMU B
COOTBETCTBUM C MHCTPYKIHMSIMU TIO BBITIOJIHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OINBITOB MO TOJYyYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BelIeCTB (BOAOpPO/AA U KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C
oTpeeI€HHON MacCOBOM J10JI€il pacCTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH
U TIPOBOAUTH XMMHUYECKUE HIKCIIEPUMEHTHI MO0 PaClO3HaBAHUIO PACTBOPOB
IeJIoUYe U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (eHondraaeunH,
METHJIOPaHX U IPyTHUe).

K koniy oOydeHus B 9 kjiacce mMpeaMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakKaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

* PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX TMOHSATUH: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIeKyla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, DJIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHSI, XUMHYECKasl PeaKilus, XUMUYECKas CBA3b, TEIIOBOU ekt
peaknud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEDJICKTPOJIUTHI, SJIEKTPOJIUTUYECKAS] TUCCOIMAINS, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTUMBIE pEaKIWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCJIMTENb,  BOCCTAHOBHUTENb, OKHCICHHE ©  BOCCTAaHOBJICHHE,
almoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAS,
MeTaJUTn4decKas), KpUCTaJUIMUecKas pemérka, KOPpPO3Us METaJlIoB,
CIUTaBBl, CKOPOCTh XUMHUYECKON pEeaKIuu, TMPEeaeiabHO JOIMyCTUMAs
koHueHtpanus [1JIK Beniectna;



* WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHATHUN U
MIPUMEHATH ITU MOHATHUS MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

* UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS (DOPMYJI BEILIECTB
1 YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

* ONIPENECTATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B
COEAMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
OnpeNenéHHOMY KJacCy CO€IWHEHUH 1o (opmysiaMm, BUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTaHWUYECKUX COCAUHEHHM, THUIl KPUCTAJIMYECKOU
PEETKN KOHKPETHOT'O BEUIECTBA;

* packpbiBaTh cMbIca llepuomuueckoro 3akoHa J[. M. Menngeneera u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: ONHUChIBATH U XAPAKTEPHU30BaATh
Tabiuunyto Gopmy [leprmonnyueckoil CUCTEMBbl XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHATUS «rjaBHas noarpynna (A-Tpynma)» U «mobouyHas
noarpynna (b-rpynma)», maible U OOJBIINME TEPUOABI, COOTHOCHUTH
o003HaueHusi, KOTOpPhIE HMEIOTCS B TNEPUOJUYECKON Tabmuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacmpeneineHue WX 10 DJIEKTPOHHBIM CJOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIWHEHUU B
npeaenax MajiblX IEpUOJ0B U IJIaBHBIX HNOATPYIII C YYETOM CTPOCHHUS UX
aTOMOB;

* KJTaCCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKHE peakuuu (MO0 YUCIYy M COCTAaBY YYAaCTBYIOIIMX B pPEaKLHUH
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEeW OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

« XapaKTepu30BaTh (OMHCHIBATH) OOMME U CHEHUPUICCKUE XUMUUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAsd OIMCAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIU;

* COCTABJISITh ~ YPABHEHUS  JJIEKTPOJUTHUYECKOW  JUCCOLMALMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIM HOHHOTO
oOMeHa, ypaBHEHHS peaklud, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETHYECKOU CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

* pacKpbIBaThb  CYHIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUil
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKITni;



* IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HMX CTPOCHUS,
BO3MOKHOCTU TMPOTEKAHUS XUMHYECKUX TMPEBpAlEHU B Pa3IUYHBIX
YCJIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIDHYIO M MOJISIDHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHUYECKOrOo »3jieMeHTa Mo (opMmyse COeIUHEHMS,
MaccoOBYIO JIOJII0 BEUIECTBA B pPacTBOpPE, MNPOBOAUTH PACUYETHI IO
YpaBHEHUIO XUMUYECKOU peaKInu;

- cOOJII0IaTh MpaBUjia MOJIb30BAHUS XMMUYECKON MOCY0M U 1a60paTOPHBIM
o0opyaoBaHMEeM, a TakXke MpaBwia oOpalleHuss C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMU TIO BBINIOJIHEHUIO J1aOOPATOPHBIX
XUMUYECKUX ONBITOB [0 TIOJYYEHUIO M COOUPAHUI0 Ta3000pa3HbIX
BEIECTB (aMMUaKa M yIJIIEKUCIIOTO rasa);

IPOBOJIUTH PEAKIIUH, TIOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOAHI-,
kapOoHat-, ¢docdar-, cuiaMkar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUS W HOHBI WM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUUYECKUX BEIIIECTB;

MPUMEHSATh OCHOBHBIC ONEPAIIMU MBICIUTEIBLHON AEATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHCTeMAaTHU3allio,  BbISIBIICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHUS CBOWCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HAHUS —
HaOJII0IeHne, M3MEpPEHUe, MOJEIMPOBAHHUE, IKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE

IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3aeioB u duekTpoHHble (¢ poBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM IPOrpaMmbl Beero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XuMusg — BakHas 00J1aCcTh
11 eCTeCTBO?:HaHj/IfI 158 5 ) Bubmoreka HOK
: IIPAKTHICCKOU JCATCILHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
BemecTBa n xumuyeckue bubnuotexa [JOK
12 peaKiuu 15 1 https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. Kucnopoa. [Tonsitue bu6moreka [IOK
2.1 00 oxcruaax 6 https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6moreka [IOK
2.2 H COJISIX 8 1 https://m.edso00.ru/7f41837¢c
Bopna. PactBopsr. [Tonsatue 06 bu6mmoreka [JOK
2.3 OCHOBAHMAX 5 1 1 https://m.edso0.ru/7f41837¢c
OcCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 HEOPraHUYECKUX COCTMHEHNN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznen 3. Ilepuoanyeckuii 3akoH u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Iepunoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHUYeCKnX deMeHToB J1. Y. 7
MenneneeBa. CtpoeHue atoma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

3.2 OKUCIUTEIIBHO- 8 1

BOCCTAHOBHUTCJIbHBIC PCAKIINN

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
Urtoro o pasneny 15 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PezepBHoe Bpemst 3

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

OBIIEE KOJMYECTBO YACOB 10
[IPOI'PAMME 68 4
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9 KUIIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (wnpposrie)
Ne n/mn K o0pa3oBaTe/bHbIE
NPorpamMmbl oHTpoJibHbIe | [IpakTHuyeckue
Bcero pecypcsl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX bubnuorexa [JOK
11 5 https://m.eds00.ru/7f41a636
pa3zenoB Kypca 8 kiiacca ps://m.eds00.ru a
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmuorexa [JOK
1.2 peakumit 4 https://m.edsoo.ru/7f41a636
DIIEKTPOJUTHYECKAST JUCCOIUALIMSL. bu6mmoreka [IOK
1.3 XHUMHYECKUE PEAKIIUN B PACTBOPax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bu6mmoreka [JOK
21 anemeHTOB VIIA-rpynmsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmnorexa IIOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
23 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 bubmuorexa [JOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmuoreka [JOK

24 sneMeHTOB IVA-rpynnsl. Yriepoa u KpeMHHH 8 :
¥ MX COCIMHEHNS https://m.edso0.ru/7f41a636
Wroro mo pazueny 25
Pa3jnen 3. Merasujibl 1 MX COeIMHEHUS
5 bubmmoreka [{OK
31 Obmue cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6moreka [IOK
3.2 Baxkueiimme MeTaluIbl B KX COSIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MaTepuainbl B )KM3HU YEIOBEKA 3 hitps://m.eds00.ru/7f41a636
Hroro mo pazgeny 3
bu6mmoreka [JOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

1. YMK: Xumus. 8 kinacc ['abpuensia O.C., Octpoymos W.I'., CiankoB C.A: — M.:
[Ipocsemienue, 2023.

2. YMK: Xumus. 9 knacc ['abpuensia O.C., Octpoymos W.I'., CiankoB C.A: — M.:
[Ipocsemenue, 2019.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

https://2035school.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://infourok.ru/
https://infourok.ru/
https://multiurok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://nsportal.ru/

	8 КЛАСС Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	9 КЛАСС Вещество и химическая реакция
	Неметаллы и их соединения
	Металлы и их соединения
	Химия и окружающая среда
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ   8 КЛАСС
	9 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА ОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ


