


HNOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1Mo X¥MHUK Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BATENBHOU MPOTPAMMBI OCHOBHOTO OOIIETrO
oOpazoBanus, mnpexacrapieHHbIx B ®I'OC OO0O, a Takke Ha OCHOBe QeaepalbHON paboueit
MPOrpaMMbl BOCIUTAHUS M C YU4ETOM KOHUEMIUHU MPEnoJiaBaHus yueOHOro mpeamera «XHMHA» B
oOpa3oBaTeNnbHbBIX opranu3aiusax Poccuiickoit @eneparuu.

IIporpamma 1o xuMum Ja€T TPEACTABICHUE O MENAX, OOWIEH cTpaTreruu OOy4CHHS,
BOCIIUTAHUST ¥ Pa3BUTUS OOYYAIONIMXCS CpPEJACTBAMH y4YeOHOTO TIpeIMEeTa, YyCTaHAaBIUBAET
o0s3aTenbHOC MPEAMETHOC COJACP)KAHUE, MPEAYCMATPUBACT pACHPEC/ICHUE €ro Mo KiaccaM u
CTPYKTYpUPOBAHUE IO pa3jesiaM U TeMaM IpPOrpaMMbl IO XMUMHH, ONPEJEIAET KOJIUYECTBEHHbIE U
KAueCTBCHHBIC XAPAKTCPUCTUKH COJCPKAHMS, PEKOMCHAYEMYIO TMOCICAOBATCIBHOCTD H3YUYCHUS
XUMHA C YYETOM MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTHMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCGHHOCTEH 00YyYaroIIMXCs, ONPEACTSCT BO3MOKHOCTH MPEAMETa sl peaau3alnuu
TpeOoBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTeNbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUH K pe3ynbraTaM O0yYCHHsS XHMHUHU HA YPOBHE
Heine M3y4yeHHs INpeAMeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATENbHOM  J1€ATEIbHOCTU
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COJepKAHUSI.

3HaHME XMMHUU CIIY>)KUT OCHOBOW i (OPMHUPOBAHHUS MHUPOBO33PEHUSI O0YUaIOMIerocs, ero
MPEJICTABICHUA O MATEpUAThHOM €IUHCTBE MUPA, BAXKHYIO POJIb HTPAOT (GOPMUPYEMbIE XUMHUEH
IIPEJICTAaBICHHUS] O B3aUMOIIPEBPAILIEHUAX DHEPIUU U 00 3BOJIOLUHU BEUIECTB B MPHUPOJAE, O MYyTAX
pelIeHns TI00aTbHBIX MPOOJIEM YCTOHUNBOTO pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, MIPOOIEM 3IpaBOOXPaHEHUSI.

N3ydeHne xumuu:

CHOCOOCTBYET peau3allii BO3MOXXHOCTEH JJIsi caMOpa3BUTHA U (DOPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o011eH u GyHKIIMOHATBbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHE MBILIUICHUS M TBOPUYECKHX CIOCOOHOCTEH OO0yuarommxcs,
HABBIKOB UX CAMOCTOSTEIbHON Y4EOHOU AESTENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
yYMEHHUH, HeOOXOAMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK M B POPECCHOHAIBLHON IeATEIIbHOCTH;

3HaKOMHUT €O Crenu(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAJa
HA ©IUHCTBO NPUPOILI U UYEJIOBEKA, SBJSETCS OTBETCTBEHHBIM JTaloM B (QOpPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPAMOTHOCTH O0YYarOIIUXCsl;

CHOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
pUpoJie, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOe 00pa3zoBaHNe 00yYaronXcsl.

JlanHble HampaBiieHHss B OOy4YeHHMM XHUMHUU O0O0€CleyuBaIOTCs CHenuduKod CcolepsKaHus
y4eOHOr0 MpeaAMEeTa, KOTOPbIA SBJISETCA MEAaroruueckd aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM
HAayKU XMMHUH HA ONPEIEIEHHOM 3Tarne €€ pa3BUTHUA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero 0OOpa30BaHMsSI OPUEHTHPOBAH HAa OCBOEHHE
00y4JarIMMHUCS CHUCTEMBI TIEPBOHAYAIBHBIX TMOHITHA XWMHWH, OCHOB HEOPraHMYEeCKOW XUMHUH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TTOHSITHI OPraHNYECKON XUMUH.

CTpykTypa COIEpKaHUs TMPOTPAMMBI M0 XHMHH C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
nonxoja K e€ uzyuenuto. Cozueprkanue CKIaJAbIBa€TCS U3 CUCTEMbI IIOHATUN O XUMHUUECKOM JIEMEHTE
M BEIIECTBE M CHUCTEMbl TOHATUA O XuUMHUYeckol peakiuu. OO0e 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO MPHUHIUITY IOCJIEI0BATEILHOIO Pa3BUTHS 3HAHMM Ha OCHOBE TEOPETUYECKHX
MIPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YU€HUsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. V1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YY€HHsI O CTPOCHHUH aTOMa U XMMUYECKOH CBSI3H;

— MIPEACTABJICHUI 00 3JICKTPOIUTHICCKOMN TUCCOIMALIUN BEIIECTB B pACTBOPAX.



TeopeTnueckne 3HaHUS pPAcCMAaTPUBAIOTCA HAa OCHOBE OSMIMPUYECKH IIOJYyYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, pa3BUBAIOTCS ITOCIENOBATEIHLHO OT OJHOTO YPOBHS K APYIOMY, BBITTOJHS
(GYHKIMN OOBSACHEHHS M MPOTHO3MPOBAHUS CBOMCTB, CTPOCHMS M BO3MOXHOCTEH MPaKTHYECKOTO
MPUMEHEHHS U TOJTy4YEHUS U3YyUaeMbIX BEILECTB.

OcBoeHue mpoOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJACTABICHHUS O
XUMHYECKONM COCTaBIIIOIIEH HAy4YHOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
[IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHMIO U METOAaM IIO3HaHUs B Hayke. M3ydeHue Xumuu
MIPOMCXOIUT C TIPUBJICUYCHUEM 3HAHUN U3 paHee M3YUEHHBIX yUeOHBIX MpeaMeToB: «OKpyKaroluii
Mup», «buomnorus. 5-7 xnacce» U «Pusnka. 7 Kiraccey.

[Ipn M3y4yeHnn XWMHUHM TPOUCXOAMT (HOPMHUPOBAHHME 3HAHUI OCHOB XMMHYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON JIESTEIbHOCTH YEIOBEKAa M KaK OIHOTO W3
KOMITIOHEHTOB MUPOBOM KyJIbTYpBI. 3ajaua y4eOHOro NnpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI
XUMHMYECKMX 3HAHUA — BaXHEWIMX (AKTOB, MOHIATUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH,
JOCTYTTHBIX 0000MIEeHNT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HayKH, B MIPHOOIICHHN K HAYYHBIM
METO/IaM MO3HAHWS TPU W3YyYCHNH BEIIECTB U XMMUYECKUX peaknuii, B pOPMUPOBAHUH U PA3BUTHH
MO3HABATE/NBHBIX YMEHUMI M MX TNPUMEHEHMH B  Y4YeOHO-NMO3HABATENBHOM M  yueOHO-
UCCIIEI0OBATENILCKOW 1€ TEIbHOCTH, OCBOCHUHU IPaBUJ OE30MaCHOr0 OOpalleHHs C BEIIECTBAMU B
MMOBCETHECBHOM KM3HU.

[lpn wm3ydeHMM XWMHH Ha YpOBHE OCHOBHOTO OOLIETO 0O0pa30BaHMS BAKHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

— (GopMHUpPOBaHME HUHTEIUIEKTYyallbHO Pa3BUTOM JIMYHOCTH, T'OTOBOM K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIEHOMY MPHHATUIO PEIICHUI, CIIOCOOHON aJanTHPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUAM JKU3HY;

— HAmnpaBICHHOCTb OOyueHHsT Ha CHUCTEMAaTHYECKOoe NpuoOllleHUue o0ydaromuxcs K
CaMOCTOSITEJIbHOW IMO3HABATENbHOM NEATeNbHOCTH, HAyYHbIM METO/aM MO3HaHUS, (OPMHUPYIOLIIM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;

— olecneyeHue YCIOBHM, CIOCOOCTBYIONIUX IPHOOPETEHUIO OOyYaIOMIMMUCS  OIBITa
pa3sHOOOpa3HOM JEsTEIbHOCTH, IO3HAHMA M CaMOINO3HAHMsS, KIIOUCBBIX HABBIKOB (K/IHOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAaUCHUE JIUTs pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oO0meH (YHKIMOHATHHONH M €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM
yyclie YMEHUH OOBSACHATh U OLICHUBATh SIBJICHUSA OKPY’KAIOIIEr0 MUPA, UCIONb3Ysl 3HAaHUS U OIIBIT,
MIOJy4YEHHbIE TIPU U3Y4YEHUU XMMHUHU, IPUMEHATh UX TPHU PEIICHUH MPOoOIeM B MOBCEJHEBHOMN KU3HU
U TPYJOBOM 1€ATEIbHOCTH;

— (opMupoBaHHe y OOYHAIONIMXCS TYMAHUCTHYECKHUX OTHOUICHWH, NMOHUMAaHHS [EHHOCTHU
XMMHMYECKUX 3HAHUU JUIsl BBIPAOOTKM HKOJIOTMYECKU LIEJIeCOO0pa3HOro IOBEAEHHA B OBITY U
TPYAOBOM JESITEIBHOCTH B IIENIAX COXPAHEHUS CBOETO 3/10POBbS M OKPY>KAIOLIEH IPUPOJHOM Cpeibl;

— pa3BUTHE MOTHBALUU K 00yUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIUTAaHUIO Ha
OCHOBE YCBOEHHS 00IIEYeTOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIs U
HaIpaBJIEHHOCTH JaJbHEHIIEro 0O0yYeHHUS.

OOmiee 4uCcnO 4acoB, OTBEAEHHBIX AN W3YyYEHHs XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
obOpa3oBanus, cocraBusieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIO).



COIAEPKAHUE OBYUYEHUA
8 KVIACC
IlepBoHaya/ibHBbIE XUMHYeCKHE TOHATHSA

[Ipeamer xumuun. Posib XUMHUM B *KU3HU YeJIOBeKa. XUMHsI B CUCTEME HayK. Tena u BeulecTna.
®du3nueckue CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BeulecTB. IloHsaTHe 0 MeTonax mo3HaHus B
xuMun. Yuctelie BemecTBa u cMecu. CriocoObl pa3eineHust CMecen.

ATOMBI U MOJIEKYJIbI. XUMHUECKHE dJIeMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocTbie u
CJIO’KHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuyeckass popmysna. BaleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocrasa BemlecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCHUTENIbHAS MOJIEKYJIIpHas Macca. MaccoBas
JIOJIs XUMUYECKOTO 2JIEMEHTa B COEIMHEHUU.

KonunuectBo BemectBa. Mosib. MonsipHast macca. B3auMocBs3b KoJMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €MHHII BemlecTBa. PacuéTel mo GpopmynamM XUMUYECKUX COSTUHEHUH.

Ousznueckue M XUMUYECKHE SBJICHHUS. XUMHYECKas peakius U €€ TMpuU3HaKh. 3aKOoH
COXpaHEHHsT MacChl BEIIeCTB. XHWMHYECKHe ypaBHeHHs. Kitaccupukanusi XUMHYECKHX pEaKIi
(coeanHeHUs, Pa3NOKECHHS, 3aMCILICHUS, OOMCHA).

Xumuueckuii IKcnepumenn:

3HAaKOMCTBO C XHWMHUYCCKOW TMOCYAOH, mpaBwiaMu paboTel B j1abopatopud U NpuéMamu
oOpaiieHuss ¢ J1a0OpaTOPHBIM OOOPYJIOBaHHEM, H3Y4YCHHE M OINHCcaHue (HU3UYECKHX CBOHCTB
00pa310B HEOPraHUUYECKUX BelIeCcTB, HabmoacHUE ¢u3nyecKkux (MIaBJICHHE BOCKA, TasHHUC JIbJA,
pacThpaHue caxapa B CTYIIKe, KUIIEHHE M KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MCIHON MPOBOJIOKH, B3aUMOJICHCTBUE MENIa C KUCJIOTOW) SIBICHUM, HAONIOJCHUE U
ONMCAaHUE IPHU3HAKOB MPOTEKAaHUS XUMHUYECKHX pPEaKIUil (pa3joKeHue caxapa, B3aUMOJIEHCTBUE
CEpHOM KHUCJIOTBI C XJOpUJIOM Oapus, pasznoxkeHue ruapokcuzna meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE JKese3a ¢ pacTBopoM conu Menu (1), u3yuenue crnocoboB pa3ieneHus cMeceil: ¢
MOMOIIBI0 MAarHuTa, (UIBTPOBAHHC, BBIMAPUBAHUC, AUCTHIUISIHS, XpoMarorpadus, MPOBEICHUS
OUHCTKA TIOBAPEHHOW COJM, HAOJMIOJEHWe U OIHUCaHUe pe3yJbTaTOB MPOBEACHHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHCHUS MacChl, CO3JJaHUE MOJIeNIeH MOJICKYJ (IIIapOCTEPIKHEBBIX).

Baskuelne npeacTaBuTe I HEOPraHMYECKUX BelecTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucmopog — 31meMEHT M IPOCTOE BEILECTBO.
Haxoxnenuwe kuciopoga B Tpupoje, QU3MUECKHe W XHUMUYECKHE CBOWCTBA (PEaKIUu TOPEHHS).
Oxcuapl.  [Ipumenenue kuciaopoga. CnocoObl TONMy4EHUS KUCIOpOJa B J1Ia0OpaTopuu |
npoMbInieHHOCTH. KpyroBopoT kucimopoaa B npupoje. O30H — amwioTpomHas MoAudUKaIms
KHCIIOpO/ia.

TermoBoit 3(p(dEeKT XUMHYECKOH peaknud, TEPMOXUMHUYCCKHUE YpaBHCHHS, JK30- U
HHAOTEPMUYECKUE peakiuu. TOomauBO: yroilb U MeETaH. 3arps3HEHHE BO3JlyXa, YCHIICHUE
HapHUKOBOI0 3 QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bogopox — snemeHT 1 mpocToe BemiecTBo. HaxoxaeHne Bogopoaa B Mpupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsl u comnu.

Monsipabiii 00bEM Ta30B. PacuéThl MO0 XUMUYECKUM YPaBHEHHUSIM.

®usnueckue cBoHcTBa BOIbl. Boma kak pactBoputenb. PactBopbl. Hackliennole u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBas 10J1 BEIIECTBA B PACTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHoBaHuUs. Poib pacTBOpoB B NpHpPOAEC W B KU3HU YEIIOBEKa.
KpyroBopot Bojisl B pupoie. 3arpsa3HeHre NpUpoaAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukauus neopranmueckux coeaumHeHuid. Oxkcunbel. Kimaccuduxamnuss oKcHIoB:
cojieoOpa3sytomue (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHbIE) U Hecodeobpasyromue. HomeHnkiatypa
OKCHI0B. PU3nuecKre U XUMAYECKHE CBOMCTBA OKCUAOB. [lonydeHne okcuIoB.

OcHoBanus. Knaccudukanysg OCHOBaHWN: IMIENOYM M HEPACTBOPUMBIE  OCHOBAHHUS.
Homenknarypa ocHoBaHuil. ®Pusznueckne M XMMHMUYECKHE CBOWCTBA OcCHOBaHuil. Ilosnydenne



OCHOBAaHUH.

Kucmorel. Knaccudukarmus kuciaor. Homenximarypa kucinor. Dusmyeckne W XHMHUYSCKHC
cBoiicTBa kucioT. Psan aktuBHoctr metayuioB H. H. bekerosa. Ilosydenue kucior.

Conu. Homenknarypa coneit. @usnueckre 1 XuMHUYECKHE CBOMcTBa costed. [Tomyuenue coneil.

I'eneTnyeckas cBsi3b MEXK/y KlacCaMU HEOPraHUYECKUX COEIMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeJIeNieHuEe COAepk aHUs KHUCIOpoJa B BO3[yXe, IMOIydeHHe, COOUpaHue,
pacrio3HaBaHWE€ W H3yYeHHUE CBOWCTB KHCIOpOJa, HaONOJIeHWe B3aWMOJEWCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHS M TPEKpallleHUus TropeHus (1Moxkapa), O3HAKOMIIEHHE C
oOpasiaMi OKCHIOB M OMHCAHWME WX CBOWCTB, MONYyYCHHE, COOMpaHNe, pacliO3HABAHUE W M3yUeHUE
CBOMCTB BoOjJIOpoJia (TOpeHue), B3aummojeicTBue Bojopoaa ¢ okcuaom wmeau (II) (Bo3MoxHO
MCTIONIb30BaHNE BHCOMATEpPHANIOB), HaOmioJeHne o0pa3loB BEHIECTB KOJIWYECTBOM | MOIb,
UCClieIoBaHNe 0COOEHHOCTEH PAaCTBOPEHHSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOPOB C OMNPENEIEHHOW MacCOBOW JOJIEH PacTBOPEHHOIO BEUIECTBA, B3aUMOAECHCTBUE BOJBI C
MeTa/utaMu (HaTpueM M KayibIlieM) (BO3MOYKHO HCIIOJB30BAHKME BHJICOMATEPHAIOB), UCCIIEI0OBAHHE
00pa3l0oB HEOPTraHMYECKHX BCIIECTB PA3JIUYHBIX KIJIACCOB, HAONIOJICHUE M3MCHCHHS OKPAaCKU
WHANKATOPOB B pacTBOpax KHCIOT W ImeNouel, u3ydeHue B3aumojedcTBusi okcuaa meaum (II) c
pacTBOPOM CEpPHOM KHUCIOTHI, KHUCJIOT C METAJUIaMH, PCEAKIMil HEUTpaIu3aluu, TMOJIyYCHUC
HEPAaCTBOPUMBIX OCHOBAaHUM, BBHITECHEHHME OJIHOTO MeETayljla JPYIMM U3 PacTBOpa COJH, PElICHUE
AKCNEPUMEHTAIIbHBIX 3a4a4 1o Teme «BaxHenmue Ki1acchl HEOPraHUYECKUX COCAUHEHUI.

Ilepnoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XuMu4eckux djaemenTos /1. U.
Menpgeseea. CtpoeHue aToM0oB. XuMu4eckasi CBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MONBITKM KJIacCHU(PUKAIUU XMUMHUCCKUX AJIEMEHTOB. [loHsTHE O rpymmax CXOJIHBIX
AJIEMEHTOB (ILEIOYHbIE U IIEIOYHO3EMEIbHBIE METAJIbI, TaJIOTeHbI, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIC 00pa3yroT aM(OTEPHBIC OKCU/IBI U TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa xumudeckux aiemMeHToB 1. . Menpaeneesa.
Kopotkonepuoanas u nnuHHonepuoanast popmsl [lepuoauueckoit CHCTEMbI XUMUUECKHUX JIIEMEHTOB
. W. MenneneeBa. Ilepuonst u rpynmbsl. OU3HUECKHU CMBICT IOPSAIKOBOIO HOMEPA, HOMEPOB
MEPUO/Ia U TPYIIIBI JICMEHTA.

Crtpoenne atomoB. CoctaB aroMHBIX sjep. Mzorombl. DnekTponbl. CTpOoeHHE 3JEKTPOHHBIX
o0onovek aToMoB nepBbIX 20 XxuMudeckux 1emMeHToB [leproauueckoit cuctemsl J1. Y. Menzaeneesa.
XapakTepucTuka XMMHUYECKOr0 3JIeMEeHTa Mo ero mnojoxkenuto B [lepuoamueckoit cucreme J[. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIAM M NEPUOAAM.

3nauenue [lepuoguueckoro 3akona u Ilepuoanueckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB st
pa3BUTHUSA HayKu U ipakTuku. [[. 1. MeneneeB — yu€HbI U TPaXKJaHUH.

Xumuyeckas cBa3b. KoBaneHTHas (HOJISpHAsI U HETIOJISIPHAs) CBA3b. DJIEKTPOOTPHULIATEIbHOCTh
XUMHUYECKHX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciieHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl okucieHus u
BoccTaHOBJEHUsI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3y4eHue oOpas3IoB BEUIECTB METAJIOB U HEMETAJIOB, B3aUMOJIEHCTBIE THIPOKCH A [IMHKA C
pacTBOpaMM KHUCIJIOT U LIeJI0Y€ell, IPOBEACHUE ONBITOB, MILTIOCTPUPYIOIIMX IPUMEPbI OKHCIUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIIU (rOpeHre, peakliuy pa3ioKeHHs], COETUHEHNUS ).

Meoswcnpeomemmnbwie ceasu

Peanu3amus MeXIpeaMETHBIX CBsI3€H MpU M3YYEHUH XUMHUH B 8 KJIacCe OCYIIECTBISETCS Yepes
UCIONIb30BaHNE Kak OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATUI, TaK W TIOHATUH, SIBISIOIIAXCS



CHUCTEMHBIMU JJIs1 OTJENBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAY4YHbIC MOHATHA: HAy4HBIH (hakT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, KJIacCU(UKaLUs, IEPUOJUUHOCTD, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEINPOBAHUE, U3MEPEHNE,
MOJIETIb, SIBJICHUE.

®usnka: wmarepus, aToOM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKHUH 3aps]l, BEIIECTBO, T€NI0, 00BEM, arperaTHoe COCTOSHNE
BEIIECTBA, ra3, (U3nuecKue BeJINUNHbI, €IUHHUIIBI U3MEPEHNS, KOCMOC, IUIaHETHI, 3BE€3/1b1, CONHIIE.

Bbuonorus: porocuntes, npixanue, 6uocgepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbIe,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo m XUMHYECKasl peaKkuust

Ilepuoanueckuit 3akoH. Ilepuonnueckas cucreMa XuMH4IecKkux 3jeMeHToB JI. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KaJnsd, KaJIbLUi M HX COCIUHEHUHM B COOTBETCTBHU C IIOJIOKCHHEM 3JIEMEHTOB B
ITeproanueckoit cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XMMHMYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMUECKON PEIIETKY U BUJIA XMMUYECKOM CBSI3H.

Kraccudukarmst 1 HOMEHKIaTypa HEOPraHNIEeCKUX BEIIECTB. XUMHUECKHIE CBOHCTBA BEIIECTB,
OTHOCSILIMXCS K Pa3JIM4YHBIM KJIacCaM HEOPraHMYECKUX COCIAMHCHUM, TIEHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanmss XMMHYECKMX pEaKkIMid MO Pa3TUYHBIM TNpPHU3HAKaM (10 YHCIY U COCTaBy
YYaCTBYIOIINX B PEAKIMH BEIIECTB, [0 TETUIOBOMY 3()(eKTy, IO U3MEHEHHIO CTeTeHeH OKHCICHUS
XMMHUYECKHUX 3JIEMEHTOB, [0 0OPaTUMOCTH, 10 YYACTUIO KaTaau3aTopa). DK30- U HHI0TEPMHUUCCKUE
peakuuyu, TEepPMOXUMUYECKIE YPABHEHMUS.

[lonartue o ckopoctn xumuueckoi peaknuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE 0 TOMOT€HHBIX M Ie€TEpOTreHHBbIX peakuusax. [lonsaTue o Karamuse.
ITonsiTe 0 XUMUYECKOM paBHOBecUU. DaKTOPBI, BIUAIOIIME HA CKOPOCTh XMMHUYECKON PEAKLUHU U
I10JIO)KEHHE XUMHUYECKOTO PaBHOBECHS.

OKHCNUTEIBHO-BOCCTAHOBUTENBHBIC ~ PCAKIMM,  HJICKTPOHHBIA  OallaHC  OKUCIIHUTEIBHO-
BOCCTAHOBUTENIBHOW peakiuu. CocTaBieHHE YypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCMOIB30BaHUEM METO/1a HIIEKTPOHHOI 0 OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOLMALMHU. OJIEKTPOJIUTBI MU HEMIEKTposnThl. KaTtnonsl,
AQHUOHBI. MexaHW3M AMCCOIMAlMM BELIECTB C Pa3IUYHBIMM BUJAMHU XMMHUYECKOH cBsi3u. CTeneHb
nucconuanuy. CUbHBIC U ClTa0bIe JICKTPOIIHTHL.

Peakiun moHHOro oOMeHa. YCJOBUS MNPOTEKAHUs PEAKIMA HOHHOIO OOMEHa, MOJHBIE U
COKpAlLEHHBbIE HOHHBIE ypaBHEHUs peakuui. CBOICTBa KHCJIOT, OCHOBAaHUI M COJEHl B CBeTE
IIPEJICTAaBICHUM 00 3NEKTPONUTHYECKON aucconnanuu. KauecTBeHHbIE peakliiu Ha MOHBL. [loHsTHE O
TUIPOJIH3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAJUINYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB — METAJUIOB
U HemeTauloB (TpaduTa ¥ anmMmasa), CIOKHBIX BEIIECTB (XJIOpUIAa HATpHUsi), HCCIEeIOBAHUE
3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKkIuH OT BO3AEHCTBHS PA3IHMYHBIX (PaKTOPOB, HCCICIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOLECCA NHUCCOLMALMM KHCIOT, INEJIOYEH M Ccoler
(BO3MOXKHO HCIIOJIb30BaHUE BUEO MAaTEPUAIIOB), IPOBEACHUE OIBITOB, MJUTIOCTPUPYIOMIUX IPU3HAKH
IPOTEKaHUs peakiiii HOHHOro oOMeHa (0Opa3oBaHue O0cajKa, BhIJEIEHHE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOIIMX IPHUMEPHl OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKLMNA (FOpeHue,
pPEaKIMK Ppa3IOKEHUs, COECIUHEHHs), PACIO3HABAHNME HEOPIaHWYECKHUX BEIIECTB C IIOMOUIBIO
KAaueCTBEHHBIX PEAKLUH HA MOHBI, PEIICHNE YKCIIEPUMEHTANIbHbIX 3a/1a4.



HemeTanibl 4 X coeTUHEHUS

OO0mias xapakTepucTuka rajmoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBbIC CTEIICHU
okucinenus. CtpoeHue W (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJOr€HOB. XHMHYECKHE
CBOHCTBAa Ha mpuMepe Xxjopa (B3aMMOJEHCTBME C MeETaUlaMH, HEMeTAJlJIaMH, IIEJIOYaMHM).
XnopoBonopos. CoiisiHasi KUCIIOTa, XMMHYECKHE CBOMCTBaA, IOJIyueHHe, NMpuMeHeHue. [leiicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OPraHWM3M 4YeJOBeKa. BakHeWmme XJIOpHIsl M HMX HaXOXKICHHE B
IIPUPOJIE.

Obmas  xapakrtepuctuka 3neMeHToB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu OokucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/a M Cephl. AJUTOTPOITHBIE MOAM(PHUKAIINN KUCIOPOJa U Cepbl. XMMHUECKUE CBOWCTBA CEPHI.
CepoBomoposi, cTpoeHne, GU3NIECKHe U XUMHUYIEeCKHe cBoicTBa. OKCHIIBI Cephl KaK MPe/ICTaBUTEIH
KHUCIOTHBIX OKcuaoB. CepHas kucioTa, (u3MYecKHMe M XHMMHUYEeCKMe CBOMCTBa (00mme Kak
IPEJCTaBUTEINsl KJlacca KHUCIOT M crenuduueckue). XUMHUECKUEe pPeakluu, JIeXKallhue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiyueHus cepHoil kucioThl. Ilpumenenue cepHoil kucinotsl. Coau
CEpHOI KHCIIOTHI, KaYeCTBEHHAs peakiysi Ha cynbdaT-noH. Haxoxnenne cepbl u e€ CoeMHEHUH B
npupoje. XUMHUYECKOE 3arps3HEHUE OKPYIKAIOLICH cpesibl COSAMHEHUSIMU CEephl (KUCIOTHBIC JOXK/H,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILEHHS.

OOmas  xapaktepucTuka dJeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTEIIEHN OKHCICHUS. A30T, pacIpOCTpaHeHNE B MPUPOJE, PU3HIECKHE U XUMHIECCKIE
cpoiictBa. KpyroBopor azora B mpupoie. AMMHUAK, €ro (u3MYecKHMe M XHMHUUYECKHUE CBOMCTBA,
nojy4yeHue u npumeHenue. Com aMMOHHUS, UX (PU3HYECKHE U XMMUYECKHE CBOHCTBA, IPUMEHEHUE.
KauecTBeHHas peakiusi Ha HMOHBI aMMOHHSA. A30THas KHUCIOTa, €€ TOdy4eHue, (Pu3ndeckue u
XUMHUYECKHe CcBoWcTBa (0OMIMEe Kak IMPeACTaBHTEIS Kiacca KHCIOT U CHEIU(PHUIECKHE).
Hcnonb30BaHuEe HUTPATOB U COJICH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX yH00peHUH. XHUMUUECKOEe
3arpsi3HEHUE OKPYKAIOILIEH Cpe/ibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa,
mouBEl U BOA0EMOB). Docdop, amnorponubie Moaupukamuu Gocdopa, GpU3MIECKHe U XUMUICCKUE
cBoiictBa. Oxcua docdopa (V) m dochopHas kuciora, GU3MUECKHe M XHUMHYSCKHAE CBOKCTBA,
noaydeHue. McnonszoBanue pocharoB B KaueCTBE MUHEPAJIbHBIX YAOOPCHUM.

Obmas  xapaktepuctuka 3i1eMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIC CTENCHM OKUCICHUS. YTJICpOoJ, AIJIOTPONHBIC MOJIUGPHUKAIMH, PACIPOCTPAHCHHE B
npupojie, GU3NIecKue W XUMUYECKUEe CBOHCTBa. AjcopOmms. KpyroBopor yriiepoja B mpHpoJie.
Oxcuapl yriaepona, X (pU3MUECKMe M XMMHUYECKHE CBOWCTBA, JNEHCTBHE HA KHUBBIE OPraHU3MBI,
NOJyYeHHE W IMpHMEHEHHe. DKOJOIMYecKue NpoOieMbl, CBsi3aHHble ¢ okcujaoM yriaepoxaa (IV),
TUIOTe3a II100aJbHOT0 MOTETUICHHS KJIMMaTa, TapHUKOBBIN 2(PQeKT. YTosbHas KUCIOTa U €€ COJy,
X (U3MUECKHe M XUMHYECKHE CBOICTBA, MOJydYeHHEe W IpuMeHeHwe. KauecTBeHHas peakius Ha
KkapOoHaT-MOHBI. Vcnonb3oBaHNe KapOOHATOB B OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO034HCTBE.

[lepBoHauanbHble MOHATHA 00 OpraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriepoja
(MeTaH, 3TaH, dTWIEH, aleTHIICH, TaHOJ, INIMLEPUH, YKCyCHas Kuciorta). I[IpupoaHble HCTOYHHUKU
YTI€BOAOPOAOB (Yroib, MPUPOIHBINA ra3, HePTh), MPOIYKTHl UX NepepadoTku (OEH3UH), UX POJib B
ObITY M OPOMBIIUICHHOCTH. [loHATHE O OMONOrMYecKHd Ba)KHBIX BELIECTBAX: XHpax, Oenkax,
yriaeBoax — M HX pOJIM B KM3HM 4YeloBeka. MarepuaabHOE €IWHCTBO OpraHMYECKUX U
HEOPraHWYECKUX COCIMHEHUN.

KpemHuuii, ero ¢pusndeckue U XUMUYECKUE CBOMCTBA, MOIydYeHUE U puMeHeHne. CoeTuHeHns
KpeMHUs1 B mpupone. Ob6ume mnpeacrasieHus o6 oxcuzae kpemuus (IV) u xkpemHueBod Kuciore.
Cunmkatel, WX HWCIHOJb30BaHWE B OBITY, B MPOMBIIUIEHHOCTH. BakHeiline CTpouTeIbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, LEeMEHT, OeToH, xkene300eToH. I[IpobOiaembl 0e30macHOro
UCIIOJIb30BAaHUS CTPOUTENIBHBIX MaTEPUAJIOB B IIOBCEITHEBHON JKU3HH.

Xumuueckuii Ikcnepumenm:



U3y4YeHHE O00pa3lloB HEOPraHMYECKHX BELIECTB, CBOWCTB COJISIHOM KHCJIOTBI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAKIMH Ha XJOPHI-MOHBI M HAOJIOACHWE MPH3HAKOB WX NPOTEKAHUS, OIIBITHI,
oTpaxaromue (u3nuecknue M XUMHUYECKHE CBOMCTBA TajJOreHOB M HX COEAMHEHHH (BO3MOXKHO
MCTIONIb30BaHNE BHICOMATEpPHANIOB), O3HAKOMJICHHE C O00pa3lamMH XJIOpPHAOB (TaJoreHUAOB),
O3HAKOMJIECHHE ¢ oOpasumamMu cepbl U €€ COEIMHEHUSAMH (BO3MOKHO  HCIIOJIb30BAaHUE
BHJIEOMATEpPHAIOB),  HaOJIOJeHME  Tporecca  OOyriMBaHWS  caxapa  MOJ  JEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YyYCHHE XHMHYECKUX CBOMCTB pa30aBJIEHHON CEpHOU
KHUCITIOTHI, TIPOBEJCHHE KayeCTBEHHOW peakluMu Ha cyibpaT-uoH W HaONI0JEHHE NpU3HaKa eé
IpOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOilcTBaMu a3oTa, (ochopa U HUX COEAMHEHHI
(BO3MOXXHO WCIOJB30BAHNE BHUIEOMATEPHANOB), 00pa3lamMu a30THHIX W (HOCPOPHBIX yI0OpeHHid,
MoJIy4deHrne, coOupaHue, pacrio3HaBaHUe M W3YYEeHUE CBOIMCTB aMMHaKa, TIPOBE/ICHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS 1 (pocdhaT-uoH M U3ydeHHE MPU3HAKOB MX MPOTEKaHWsl, B3aUMOICHCTBIE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHATIOB),
M3ydeHne MOZENeH KPHUCTAINTMYECKUX PemETOK anmasa, rpadmura, ¢yuiepeHa, 03HAKOMIIEHHE C
MPOLIECCOM  aJCOPOLIMU  pacTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIIEM U YCTPOWCTBOM
MPOTUBOTra3a, MOJyuyeHUE, cobupaHue, paclo3HABaHHWE M M3Y4YCHHE CBOMCTB YIJICKHCIIOTO rasa,
MPOBEJICHNE KAYECTBEHHBIX PEaKIuil Ha KapOOHAT W CHJIMKAT-MOHBI M HM3yYEHUE MPU3HAKOB HX
MPOTCKAHUS, O3HAKOMJICHUEC C TMPOAYKIHCH  CHIMKATHOM  MPOMBILUICHHOCTH, PCIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 0 TeMe «BakHele HeMeTauibl U UX COSTUHEHUS».

MeTasibl M X COeIMHEHHS

OO6mas xapakTepuCcTUKa XUMHYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX IOJIOKCHUS B
Ilepuoanueckoit cucreme xumuueckux dgeMeHTOB J[. M. MenpeneeBa U CTpOEHMSI aTOMOB.
CrpoeHue MeTauioB. Mertaumueckas CBS3b W MeTaJUIMYecKas KpUCTAJUIMUecKas peléTka.
DNEKTPOXUMHUUECKUN PAJl HANPSHKCHUI MeTaioB. PU3MUECKUe U XMMHUYECKUE CBOMCTBA METAJLIIOB.
OObmme crocoObl mMmojyyeHus MeTauioB. [loHATHE O KOPPO3UH METAJJIOB, OCHOBHBIE CHOCOOBI
3alUThl X OT Koppo3uu. Cruiassl (CTalslb, YyT'yH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY
U TIPOMBIIIUIEHHOCTH.

[Ilenounble MeTauibl: nonoxkenue B Ilepuoauueckoil cucteme XxumMudeckux aiemeHtos Jl. M.
MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXkJAeHHE B npupojae. Pusnueckue U XMMUYECKHUE CBOKMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUABI HATPUA U Kayud. [IpuMeHeHUEe MICIOYHBIX
METAJIJIOB U UX COEAUHEHUH.

[[lemrouHO3eMENbHBIE METANIIBI MAarHUM M KaJdbLUH: MonoxeHue B llepuogudeckont cucreme
xuMuyeckux sJeMeHtoB J[. M. MengeneeBa, CTpoeHHE HMX aTOMOB, HaXOXIEHUE B IPUPOJE.
dusnuecKue U XUMUYECKHUE CBOMCTBA MarHusl M Kajblus. BaxkHeiue coequHeHus Kalblus (OKCHU,
TUAPOKCHU, coJN). JKECTKOCTE BOJIBI M CIIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nonoxeHne B Ilepuoguueckon cucteme xuMmu4decknx dieMeHToB [ .
MenneneeBa, cTpoeHUE aToMa, HaxoXKIeHUE B mpupoje. Pusnueckue U XUMHUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH 1A ATFOMHHHSL.

Keneszo: nonoxenne B [lepruoanueckoit cucreme xumudeckux iemMeHtoB . 1. Menpgeneesa,
CTpPOEHHE aToMa, HaXOXKJeHue B mpupoje. OPuzndeckne U XUMUYeCKUe CBOMCTBa kene3a. OKCUabl,
ruapokcuabl 1 conu xenesa (II) u sxenesa (I1I), ux cocras, cBOCTBa U MOTyYECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ 00pas3laMHi METAJJIOB M CIUIABOB, WX (M3NYECKUMHU CBOWCTBAMH, M3yUYCHHE
pE3yNbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), O0COOEHHOCTEN
B3aMMOJICHCTBHS OKCHJIa KAaJbIUs U HATPUS C BOAOH (BO3MOKHO HCIIONIH30BAHKE BUIEOMATEPUATIOB),
UCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpoliecca TOPEHHUs jKelle3a B KUCIOPOAE (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHUATIOB), MPU3HAKOB IPOTEKAaHUS KAaYECTBEHHBIX PpEaKLUUd Ha HOHBI:
MarHus, KaJblusl, aTFOMUHUS, ITuHKa, kemne3a (II) u sxenesa (II1), meau (I1), Habmronenne u onucanue
MPOLIECCOB OKPAIIMBAHUS MJIAMEHN MOHAMH HATpUS, KAlus U KalblHs (BO3MOXKHO HCIOJIH30BAHUE



BUJIEOMATEPHAJIOB), HCCIeI0BaHNE aM(OTEPHBIX CBOMCTB T'HJIPOKCHAA ATIOMHHHUS M THAPOKCHIA
LIUHKA, pEeLICHNE SKCIIEPUMEHTANIbHBIX 3a7a4 [0 TeMe «BaxkHeliue MeTayuibl U UX COSIUHEHUSD.
XHMUS U OKpYJKalomas cpexa

BemectBa u Martepuansl B TOBCEJHEBHOM XM3HM uejOBeKa. be3onacHoe HCIoJIb30BaHKE
BELIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas momMonib pu XUMHUYECKUX 0KOr'aX U OTPABIICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpysKarolled cpebl (mpenenbHas AOMYyCTHMas KOHLEHTpaLus
BemecTs, nanee — [1/1K). Poib XxuMum B penieHur 3KOJIOTHIECKUX TIPOoOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pas3IoB MaTepHaioB (CTEKIIO, CIUIAaBbI METAJUIOB, MIOJIMMEPHBIE MaTEPHAIbI).

Meoswcnpeomemnbwie ceasu

Peanu3amus MeXNpeaMETHBIX CBsI3€H NpU M3YYEHUH XUMHUH B 9 Kilacce OCyIIEeCTBISETCS Yepes
UCTOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHH, SBISIOMINXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mne ecTeCcTBEHHO-HAYUYHBIE TIOHATHS: HAYYHBIH (DakT, TWIIOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CUHTE3, KilaccuuKanus, IepuoJUIHOCTh, HAOIIOIeHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHNUE, H3MEPEHNE,
MO/ICJIb, SIBJICHUE, MAPHUKOBBIN 3(peKT, TEXHOTOrHs, MaTepHaIbI.

®usnka: wmarepus, aToOM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJA, W30TOIbI,
PaavOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUN 3apsijl, TPOBOJHUKH, MTOJYIPOBOJAHUKH, TUIIEKTPUKH,
(doTO37IeMEHT, BEMIIeCTBO, TeNO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, pPacTBOp,
pPacTBOPUMOCTh, KPUCTAIIIMUECKAsl PeLIETKa, CIIIaBbl, GPU3NUYECKUE BEIMUUHBI, CANHULBI H3MEPEHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: QorocuHTe3, apixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpANbHBIC YIOOpCHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadusa: atmocdepa, ruapocdepa, MUHepabl, FOPHbIE MOPOJIbl, MOJIE3HBIC HCKOMAEMbIC,
TOIUINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA



YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE  pe3yNbTaThl OCBOEHHUS IMPOTPaMMBI  OCHOBHOTO 00mero obOpa3oBaHus
JIOCTUTAIOTCS B XOJe OOydeHHUs XMMHH B €IMHCTBE Y4eOHOW M BOCHUTATEIHHOUW NeATEeIHHOCTH B
COOTBETCTBUU C TPaAAUIIHMOHHBIMU pOCCHﬁCKHMH CONMOKYJIbTYPHBIMU U OYXOBHO-HPABCTBCHHBIMU
LEHHOCTSAMHU, NPUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMU IIOBEIECHUS U CIOCOOCTBYIOT
MpoleccaM CaMOTO3HAHUS, CAMOPA3BUTHS M COIMANIN3AIMH 00YJarOIINXCS.

JlngHOCTHBIE pe3ydbTaThl OTPAXKAIOT TOTOBHOCTh OOYYalOIIUXCSA PYKOBOJCTBOBATHCS
CUCTEMOU MO3UTHUBHBIX IOCHHOCTHBIX OpI/IeHTaHI/If/i " paClIMpe€HUE OMbITa ACATCIIBHOCTU HA eé OCHOBC,
B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUA

LIEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUUYECKOMY M HAy4YHOMY
HacJI€eAUK, IIOHUMaHUsA 3HA4YCHUA XUMHYECKOU HayKn B JKHU3HU COBPEMCHHOTO O6H.[€CTB8,,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HWHQOpPMANKEH O MEepeqoBhIX JTOCTIKEHUSX W OTKPBITHAX
MHUPOBOM M OTCUECTBEHHOI XMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U
00IIIeCTBA;

2) rpa:kIaHCKOr0 BOCIIUTAHUS:

MpEJICTAaBICHUs] O COLMAIbHBIX HOpPMAax M TMpaBUiIaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHOM KOMITIETEHTHOCTH B 00IIECCTBEHHO MOJIC3HOM,
y4eOHOMCCIEIOBATEIbCKOM, TBOPYECKOM U JPYrHX BHUAAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOM ACATCIBHOCTH MPHU BbIIIOJHCHHUU y'-Ie6HBIX, ITI03HAaBAaTCJIbHBIX 3aaay,
BBIIIOJTHEHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX IIPOEKTOB, CTPEMJIEHUS K
B3aMMOIMOHUMAHUIO W B3aUMOINOMOILIM B MPOLECCE STOH YUYCOHOH NEATCIBHOCTH, T'OTOBHOCTHU
OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAapHUIIECH C MO3UIIMU HPAaBCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMA:

MHUPOBO33PECHUYECKHUE MPEACTABICHUS O BELICCTBE U XUMHUYECKOW pEaKLMM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAayKH W COCTAaBJISIOIIME OCHOBY I MOHMMAaHHUS CYIIHOCTH
HAay4YHOW KAapTHMHBI MHpaA, TPEACTABJICHHUS OO0 OCHOBHBIX 3aKOHOMECPHOCTSX PAa3BUTHSA MPHUPOJIHI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHOM CPE0il, O POJIM XUMUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HaIlpaBJICHHbIE Ha IIOJyY€HHWE HOBBIX 3HAaHUN MO XWMMHH,
HeoOXoauMble ISl  OOBSICHEHHS HaOMI0JaeMbIX TMPOIECCOB H  SIBICHUI, IT03HABATEIHHOM,
HH(OPMAIIMOHHONW M YUTATEIbCKOU KYJIbTYpPhI, B TOM YHCIIE HABBHIKOB CAMOCTOSTEIHHONU PaOOTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEpaTypoOil, HOCTYNHBIMH TEXHUYECKUMH CpeICTBaMU
MH(GOPMaLIMOHHBIX TEXHOJOTUH;

UHTEpeC K OOYYEHHUIO M IO03HAHMIO, JII0OO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camM0o00pa30BaHUIO, MPOSKTHOM W HCCIIEIOBATENLCKON JEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHUs B lajbHeHIIeM;

4) popMupoBaHus KYJIbTYPbl 310POBbA:

OCO3HAHUE LICHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS] K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3I0pOBBINA 00pa3 )KU3HU, OCO3HAHME MOCJIE/ICTBUIM U HEMPUITHE BPEIHBIX MPUBBIYEK (YIIOTPEeOICHUS
QJIKOTOJISI, HApKOTHUKOB, KYypeHHs), HEOOXOIUMOCTH COOJIOACHHS IPaBWII OE30MaCHOCTH IPHU
o0pallleHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaTbHOU KU3HU;

5) Tpya0BOro BocCUTAHMSA:

MHTEpeC K MPAKTUYECKOMY M3YYEHHIO MpodeccHii M TpyJa pazIMyHOro poja, YBaXKEHHE K
TPYLy U pe3ysbTaraM TPYIOBOH IESTeNbHOCTH, B TOM YKCJI€ HAa OCHOBE IPUMEHEHHUs MPEIMETHBIX
3HAaHUU 110 XUMHH, OCO3HAHHBIA BHIOOP MHIAMBUAYATbHON TPACKTOPUU MPOJOHKEHHSI 00Pa30BaHMUSI C
y4€TOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHUHU, OOIIECTBEHHBIX HMHTEPECOB U



noTpeOHOCTEH, ycnenHoil npodecCHoOHAIbHOW AesITeIbHOCTH U Pa3BUTHSL HEOOXOJIUMBIX YMEHHUH,
TOTOBHOCTb aallTUPOBATHCA B IPOPECCHOHATILHOM cpere;

6) 3KOJI0rNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11e7IecO00pa3HOe OTHOIIEHHWE K NMPHUPOJE KaK MCTOYHHKY JKM3HU Ha 3emIe,
OCHOBE €€ CyIIEeCTBOBaHHUS, INOHMMAaHME LIEHHOCTH 370pOBOro M Oe3omacHoro oOpasa XHU3HH,
OTBETCTBEHHOE OTHOILIEHNE K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE
IIEHHOCTH COOJIOZICHUSI TPAaBWJI OE30MaCHOTO TOBEJCHHS MPU paboTe ¢ BEHIECTBAMH, a TaKXe B
CUTYyalUsIX, YIPOKaIOIUX 3J0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTU MPUMEHSTh 3HAHUS, MOJIy9aeMble MPU M3YYEHUH XUMUU, JUISl PellleHus 3ajad,
CBSI3aHHBIX C OKPYKAOIIEH MPUPOJIHON CPENOM, ISl TTOBBILIEHNS YPOBHS 3KOJIOIMYECKOM KYJIbTYpHI,
OCO3HAHMS TIIO0ATBHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM M MyTel WX pEIIeHHs MOCPEICTBOM
METOJ0B XUMHH, FKOJOTUYECKOIO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MTPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeranmpeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAUYMMBIC JUISL  (OPMHPOBAHUS
MHUPOBO33PCHHUSI OOIICHAYYHBbIC MOHATUS (3aKOH, TCOpHS, NPUHLMI, THUMOTE3a, (akT, cucrema,
IpoIecc, SKCHEPUMEHT M JAPYroe.), KOTOpPhIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
NpeMeTax M TO3BOJIAIOT HA OCHOBE 3HAHMH M3 OTHUX NPEAMETOB (POPMUPOBATH MPEICTABICHHE O
LEJIOCTHOW Hay4YHOM KapTHHE MHUpa, U YHUBEpCalbHble Yy4eOHble aelcTBUS (ITO3HABaTENIbHbIE,
KOMMYHHKATHUBHBIC, PEryJsTHBHBIC), KOTOpble oOecneuuBaroT (HOPMHPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU JesITeIbHOCTH.

ITo3naBaTenbHbIE YHHBepcaIbHbIE YueOHbIE 1eHCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHUS UCIMOJIb30BATh MPUEMBI JIOTMYECKOTO MBILIJICHUS TPU OCBOCHUM 3HAHUM: PACKPbIBATh
CMBICJT XUMUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3h C
JPYTUMH TIOHSTHSIMH), WCIOJIB30BATh MOHSATHUS NIl OOBSICHCHUS OTICIBbHBIX (DAKTOB W SIBICHHIA,
BHIOMPATh OCHOBAaHUS M KPUTEPHH I KIACCUPUKAIMH XUMHUYECKHX BEIIECTB U XUMHYECKUX
peakuuii, yCTaHaBIMBAaTh MPUYMHHO-CICICTBCHHBIC CBSI3U MEXIYy OOBEKTaMU HM3yuU€HUS, CTPOUTH
JIOTUYECKHE pacCyAeHus (MHAYKTUBHBIE, NeAYKTUBHbIE, II0 AaHAJOTHUH), JeJNaTh BBLIBOJLI U
3aKIJIIOUEHUS;

yMEHHE IPUMEHATh B IpOIEccCe IO3HaHWS HOHATHA (IIPEAMETHbIE M METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, WCIONb3yeMble B XHUMHUHU, MPeoOpa3oBBIBATh LIUPOKO
MPUMEHSEMbIE B XUMHUHU MOJICIbHbIE MPEJCTABICHUS — XUMUYECKUI 3HAK (CHMBOJ SJIEMEHTa),
xuMHUIeckasi popMylia U ypaBHEHUE XUMHUUECKON PEaKIUH — MPU PEIICHUH YUYCOHO-TI03HABATEIFHBIX
3a1a4, ¢ y4ETOM 3THX MOJEJIBHBIX MPEICTABICHUN BBISABIATD U XapaKTepU30BATh CYILIECTBEHHBIC
MPU3HAKU M3yYaeMBIX 00BEKTOB — XMMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIUi, BBIABIATH 00IHE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M M MPOTUBOPEUYUS B H3Y4YaE€MbIX Ipoleccax U
SIBJICHUSIX.

ba3oBrble ucciiegoBare/ibCKue 1eHCTBUA:

YMEHHE HUCTIOIb30BATh MOCTABICHHBIE BOIIPOCH B KAYECTBE HHCTPYMEHTA NO3HAHNUS, 4 TAKXKE B
KauecTBE OCHOBBI Al (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MNPABHILHOCTH BBICKA3BIBAEMBIX
CYXIEHU;

IpUOOpeTeHne OmbITa M0 IUIAHWPOBAHMIO, OPraHU3alld U NPOBEICHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOMI0AaTh 3a XOJOM MpOIECcCca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbrat, (GopMyIuUpoBaTh OOOOIIEHHMS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
UCCIJIEIOBaHMS, COCTABIJIATh OTUET O IIPOJIEJIAHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHGOPMAILIUIO PA3IUYHBIX BUJOB U
dbopM mpencTaBieHHs, IMOJYYaeMYyI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHMTEpaTrypa



XUMHUYECKOTO COJIepXKaHUs, CIpaBOYHBIE MOCOOUs, pecypchl VHTepHETa), KPUTHUECKH OILIEHHUBATH
MPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHATh pa3jIMyHble METOJAbI U 3allpoChl MpU IMOMCKE W 0oTOOpe MH(pOpMalLuU U
COOTBETCTBYIOIIMX TaHHBIX, HEOOXOAMUMBIX JIs BBITOJHEHHS Y4eOHBIX M TIO3HABATENBHBIX 3a/1a4
OTpeIeIEHHOTO THIA, NPHOOPETEHUE OMbITa B O0JACTH UCHONIB30BaHUSA WH(GOPMAIMOHHO-
KOMMYHHKATHUBHBIX TeXHOHOFHﬁ, OBJIAICHHUC Ky.]'[BTypOfI AKTUBHOI'O0 HWCHOJB30BAHUSA PA3JTUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BHIOUPATh ONTUMANIBbHYIO (pOopMy IpeacTaBiIeHs HHPOpMaUU
Y WJUTIOCTPUPOBATH pelIaeMble 3a/1auyd HECJIOXHBIMA CXE€MaMU, JuarpamMmmamu, APyruMu GopmamMu
rpaduKu 1 UX KOMOUHAIUSAMU;

YMEHHE WCIIOJIb30BaTh W aHAIM3HPOBATh B TMpolecce Y4YeOHOH ¥ HCCIeI0BATEIIbCKON
JeSITETFHOCTH WH(POPMAIIUIO O BIHUSHUHU MPOMBIIUICHHOCTH, CEILCKOTO XO03SHCTBA U TPaHCIIOpTa Ha
COCTOSIHUE OKPY>KaIOLIEN IPUPOIHON CpENbI.

KoMMmyHuKaTHBHBIE YHHBepPcaibHbIe YueOHbI€ e CTBHUS:

YMEHHUS 33/1aBaTh BOTPOCH! (B XOJIe TUANOra U (MIN) JUCKYCCHH) TI0 CYIIECTBY 0O0CYKIaeMon
TEMBI, POPMYIIUPOBATH CBOU TPEATI0KEHHSI OTHOCUTEFHO BHITIOTHEHUS TIPEITIOKESHHON 3a/1a9u;

YMEHHS NIPEJICTABIATh MOJYyUYCHHBIC PE3yNbTaThl MO3HABATECIBLHON ACATEIBHOCTH B YCTHBIX U
MUCHhMEHHBIX TEKCTaX; JAeNaTh MPE3EHTAIMIO PE3yIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(maGoparopHoro ombiTa, J1a0OpPaTOPHON PadOTHI MO HCCIACAOBAHUIO CBOWCTB BEHICCTB, y4€OHOTO
MIPOEKTA);

YMEHHUSI Y4EOHOrO COTPYJIHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEIbHOW U
UCCIIeIOBATEeNIbCKON JEITeTFHOCTH TIPU PEIIeHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIIACOBAHUS NO3MNMA (00CYXIEHUS, OOMCH MHCHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEUCTBUI, ONpese/ieHue KPUTEpUEB M0 OLEHKE KauyecTBa BBIMOJIHEHHOMN
paboThI U ApyrUeE).

PerysisiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbIE JAeilicTBUS:

YMCHUC CaMOCTOATCIIBHO ONpCACIdATh HCIU ACATCIBHOCTH, IIJIAHUPOBATH, OCYILICCTBIIATH,
KOHTPOJIMPOBATh U TIPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTD, BEHIOMPATh HanboJee
s (dekTuBHBIC CIOCOOBI pelieHHs] Y4eOHbIX W MO3HABATEIbHBIX 33a[a4, CAMOCTOSTCIBHO COCTaBISATh
WIH KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JEHCTBUI NMPHU BBIIOJHEHUU 33JaHUN C YIETOM
MOJTyYCHUsT HOBBIX 3HAHUH 00 U3y4aeMbIX OOBEKTaX — BEIICCTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHUE MOIYYEHHOI'O pe3yjIbTaTa 3asBJIEHHON L€, YMEHHE UCHOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, TIpeJillaraéMbl€ B YCIIOBUU 3aJaHHM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pPE3yIBTATOB IO OCBOCHHIO 00S3aTEIBHOTO  COJACPIKAHMS,
YCTaHOBJICHHOTO  JaHHOW  (enepanbHOW  pabodeid  MpOorpaMMoOM, BBIICISIOT: OCBOCHHBIC
00y4JarImuMuUCs HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI NeUCTBUH, crienn(uyecKkue I MpeaMETHON
obnmactu «XuMHSI», BUABI ACATEILHOCTH MO TOJNYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIpETaluH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JTMUHBIX YU€OHBIX U HOBBIX CUTYAIUsX.

K xonmy oOyueHuss B 8 KJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE OJDKHEI
oTpaxarb chOPMHUPOBAHHOCTh Yy 00YHAIOIIUXCS YMEHUH:

® pPAacKpbIBaTh CMbBICII OCHOBHBIX XMMHUECKHUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN
3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPO/IHASL U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi 10JIsi XUMHUUECKOI0 3JIEMEHTA B COEJUHEHUH, MOJIIPHBINA 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMHYECKas
peaxiysi, Kiaccu(uKaIus peakifii: peakiiui COSIMHECHUS, PEaKIIMH PA3II0KEHHS, PEaKIInu
3aMeIIeHUs, peakIni 00MeHa, 3K30- U YHIOTEPMUYCCKUE PEaKIIMH, TETUIOBOH A ()EeKT peaknuy,
PO aToMa, JICKTPOHHBIN CIIOH aToMa, aTOMHast OpOHTalb, PAIyC aTOMa, XUMUYECKask CBA3b,
MOJIIpHAs ¥ HETIOJISIpHAsl KOBAJICHTHAs CBSA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOD,



MaccoBas JI0JIsl BEIECTBA (IIPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;
® JUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX OHATHH U IPUMEHSATH 3TH NOHATHUSL
IIpY OIIMCaHUM BEILIECTB U MX IIPEBPALICHMUI;
® JCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUS (POPMYII BEIIECTB M ypaBHEHHIA
XUMHYECKHUX PEaKIIHii;
® OIpe/eNATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUAX, CTEICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COSANHEHUSX, IPHHAJUIEKHOCTb BEHIECTB K ONPe/IeIEHHOMY KJIACCy
CoeJIMHEHui 1o GopmMyIiaM, BUJI XUMUYECKOH CBA3H (KOBaJIEHTHAs: U MOHHAS) B HEOPTaHUYECKHUX
COCJIMHEHUSIX;
e packpsiBaTh cMbIci [lepuonnueckoro 3akona [l. . MenzeneeBa: 1eMOHCTPUPOBATh
IIOHUMAaHHE NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX ITOJIOKEHUS B
[lepnoguueckoli cucteme, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, [IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YUEHHS, 3aKOHa ABOrazipo;
® ONUCHIBATh U XapaKTepu30BaTh TaOIMuHyI0 hopmy Ilepronndeckoil cucTeMbl XUMHUECKUX
3JIEMEHTOB: Pa3INyaTh MOHATUS «TJIaBHas noArpynna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-
rpymIa)», Majble 1 00JbIINe MePHOAbl, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UIMEIOTCS B TaOJIUIe
«Ilepuonnyeckas cucteMa XuMHIecKkux 31eMeHToB /I, 1. MenaeneeBay ¢ 4MCI0BBIMU
XapaKTepUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijpa, ooiiee
YHCIIO 3JIEKTPOHOB U PACIIPEAEIIEHUE UX I10 AIEKTPOHHBIM CJIOSIM);
e KJIACCU(PHUIHUPOBATH XUMHUUECKUE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHIE
peakiuu (10 YUCITy U COCTaBy yYacTBYIOUIMX B pEaKIMH BELIECTB, 110 TeIUIOBOMY 3(deKTy);
® XapaKTepHU30BaTh (OMHUCHIBATDH) OOIIME XUMHUECKUE CBOMCTBA BEIIECTB PAa3IMUHBIX KJIACCOB,
MIOATBEPK/1as ONKMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUM COOTBETCTBYIOLINX
XUMHYECKHUX PEaKIINii;
® IIPOrHO3HMPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABA,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKHUX IIPEBPALIEHUN B Pa3IMYHbIX yCIOBUIX;
® BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 10 (GopMyJie COeTMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
HIPOBOJUTH PAacUEThI 110 YPaBHEHUIO XUMHUYECKOM peaklnuu;
® IIPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIBHOM EATEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHHEe, CUCTEMATH3AIIHIO, KITaCCU()UKALIMIO, BHISIBJICHUE TIPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsI U3yUEHUS CBOWCTB BELIECTB M XUMUYECKHUX PEAKIINH, ECTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS — HAOJII0IeHUE, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICIICHHBIN);
e cieoBaTh MIPAaBUJIAM I0JIb30BaHHU XMMUYECKON MOCYI0M U TaOOpaTOPHBIM 000PYA0BaHHEM,
a TaxoKe IpaBUJIaM 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMHU I10
BBITOJIHEHHIO JTAOOPAaTOPHBIX XMMUYECKHUX OIBITOB I10 MOJIyYEHHIO U COOMPAHUIO ra3000pa3HbIX
BEUIECTB (BOAOPOJIA M KMCIOPOAA), IPUTOTOBJICHHUIO PACTBOPOB C OIIPEAEIEHHON MacCOBOI
JI0JIEN paCTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IIPOBOJIUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIETI0UYEN U KUCIOT € IOMOUIbI0 MHAUKATOPOB (JIAKMYC,
(deHonadTaNeHH, METUIOPAHXK U APYTHE).

K xoniy o0y4enus B 9 kiacce npeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJIKHEI
oTpakaTb CHOPMUPOBAHHOCTb y 0OYYAIOLIMXCS YMCHHM:
® pPACKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHATUNA: XUMHUUECKUI JIEMEHT, aToM,
MOJIeKyJIa, UOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BaJIECHTHOCTH,
3IEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHUSI, XUMHUECKasl peakius, XuMU4IecKas CBs3b,
TEIUI0BOM 3(PPEeKT peakinu, MoJib, MOJISIPHBIN 00BbEM, PACTBOD, FIEKTPOIUTHI, HEAIEKTPOJIUTHI,



JIEKTPOJINTUYECKAS IUCCOLMALINS, PEAKIIMH HIOHHOIO 0OMEHA, KaTalu3aTop, XUMUYECKOe
paBHOBecue, 00paTUMBbIe U HEOOPATUMBIE PEAKLIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKuuu, OKACIUTEINb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIINS,
aM(pOTEepHOCTb, XUMHUUECKas CBSI3b (KOBAJEHTHAs!, NOHHAs, METAIJIMUECKas ), KpHUCTaINTNUecKas
peméTKa, KOppo3usl METAIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEAKIINH, ITPENETBHO
nonyctumas koHuentpauus [1/IK BemecTsa;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHATUN U IPUMEHATH 3TH NOHSITHS
IIpY ONMCAHUM BEILIECTB U UX IPEBPALICHMUI;

® JICIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTABJICHUS (POPMYJI BEIIECTB M ypaBHEHHIHA
XUMHYECKHUX PEaKIINii;

® OMNpEAEATh BAICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX AIEMEHTOB B COETUHEHMSIX
Pa3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COEAMHEHNUHN 1O
(dhopMmynaM, BUA XUMUYECKON CBSI3U (KOBAJIEHTHAsI, MOHHAS, METAJUTMYECKas) B HEOPTaHMUECKUX
COCJIMHEHUSX, 3aps]l HOHA 110 XUMHUYECKOU (hopMyJIe, XapaKTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COSTUHEHHUM, TUI KPUCTATUNINIECKON PEMIETKH KOHKPETHOTO BEIIIECTBA;

e packpsiBaTh cMbIcl [lepuoanueckoro 3akoHa /[. . MenaeneeBa u 1IeMOHCTPUPOBATH €TI0
MMOHMMAaHKE: OMMUCHIBATH U XapaKTEPU30BaTh Ta0NM4HYI0 Gpopmy Ileproaunueckoil CHCTEMBI
XUMHUYECKHUX DJICMCHTOB: pa3iinyarh MOHATHUS «TJIaBHAs MoArpynmna (A-rpymnmna)» U «1o0oYHas
noarpynna (b-rpynmna)», maible ¥ 60JbIIME NEPUObI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE
HMEIOTCA B IEPUOAMUECKOM TabIuIle, ¢ YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKHUX 2JICMEHTOB (COCTaB M 3apsijl AApa, 001Iee YMCIIO0 AICKTPOHOB U paclpeieICHUE UX
I10 3JIEKTPOHHBIM CJI0IM), OOBSICHATH 00ILE 3aKOHOMEPHOCTU B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB
1 UX COEIMHEHUH B MpEeJesiax MallbIX IEPUOAOB U TJIABHBIX NOArPYMI ¢ yUETOM CTPOCHUS UX
aTOMOB;

® KJIACCU(PHUIMPOBATH XUMUUCCKUE FJICMEHTHI, HEOPTraHUYCCKHE BEIIECTBA, XUMHUYCCKHUEC
peaxiyu (TI0 YHUCITy M COCTaBY YYaCTBYIOLIUX B PEAKIUH BELIECTB, TI0 TEIIIOBOMY YPQEKTY, 10
W3MEHEHHUIO CTENECHEN OKUCIEHUSI XUMUYECKUX AIEMEHTOB);

® XapaKTepH30BaTh (OMHUCHIBATH) OOIIME U CICIU(DUICCKIE XMMUYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEPKasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUHN
COOTBETCTBYIOIIHMX XUMUYECKUX PEAKLUI;

® COCTaBJISITh YPaBHEHUS 3JEKTPOIUTHUECKON IUCCOLMALIMY KUCIIOT, 1IEeJI0Uel U CONEH,
MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMI HOHHOIO 0OMEHA, YpaBHEHUS PEeaKLIU,
MOJTBEPXKJIAIOLIUX CYIIECTBOBAHNE M'EHETUUECKON CBS3M MEXAY BELIECTBAMM Pa3IMUHbIX
KJIACCOB;

® DPACKPBIBATh CYLIHOCTh OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI TOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OalaHca STHUX PeaKInii;

® IIPOrHO3HMPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTHU
MIPOTEKAHNUS XUMUYECKHUX NPEBPAILEHUN B Pa3IMUHbIX yCIOBUSIX;

® BBLIUHCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XUMHYECKOI0 2JIEMEHTA 10 (OpMyJie COeIMHEHHS, MaCCOBYIO JOJIIO0 BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOHN peaklnuu;

e co0roaaTh MpaBuiia MOJIb30BaHUS XMMHUECKOH MOCY 101 1 1a00paTOpHBIM 000pyI0BaHUEM,
a TaK)Ke MpaBuiia 00pallleHns ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB TI0 TIOJTYUYSHHIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriieKMCIIoro rasa);

® IIPOBOJWTH PEAKIMH, TOATBEPKAAIONINE KAUECTBEHHbII COCTaB Pa3JINYHBIX BEILECTB:
pacro3HaBaTh OTBITHBIM Iy TEM XJIOPHI-, OPOMHUI-, HOJTUA-, KapOoHaT-, pocdaT-, CHITUKAT-,



Cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI H3yYEHHBIX METaJIOB,
IIPUCYTCTBYIOILNE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

® TIPUMEHATH OCHOBHBIE ONEPALIMU MBICTUTENBHOMN IEATENbHOCTH — aHAJIU3 U CUHTE3,
CpaBHeHHe, 0000IIeHUE, CUCTEMATH3AINIO, BBISIBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3eH — 75
M3Y4EHHsI CBOMCTB BEIIECTB U XUMHUECKHUX PEAKINNA, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— Ha0JI0IeHHEe, U3MEepPEHHEe, MOJICITUPOBAHHE, YKCTIEPUMEHT (peabHBIN 1 MBICTICHHBIH).



TEMATHYECKOE IVTAHUPOBAHUE [TPOI'PAMMHOI'O MATEPHUAJIA 11O XUMHUHN

8 KJIACC

KoanuyecTBO 4acoB

Ne HaumeHnoBaHue pa3jiesioB u JuexkTpoHHbIe (HU(pPOBBIE)
n/n TeM IPOrpaMMBbl Bceero Kontpoapusie | Tpakruucckue o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Pa3pnea 1. IlepBoHavanbHble XUMUYECKHE TIOHATHSA
Xumust — BaxHasi 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MPAaKTUYECKOU IeSATETbHOCTH https://m.edsoo.ru/ff0d210c
gyeJoBeKa
12 BemecTBa 1 xumMuueckue 15 | bubmuorexa IIOK
peakimn https://m.edsoo.ru/7f41837¢c
Wroro no pazaeny 20
Pa3zpgen 2. Baxxneiimne npeacTaBuTe/ M HEOPTaHMYECKUX BelIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 | bu6moreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
’9 Bonopoa. ITonsitue o kuciorax 2 | bubnuoreka [IOK
1 COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 6 1 1 bubmmnorexa [IOK
OCHOBaHHMAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 1 1 I bu6moreka [JOK
HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 31

Paspnen 3. Ilepuonnueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaemenToB . . MenneneeBa. CTpoenune atoma.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIul

3.1

[Iepronnueckuii 3aKOH 1

7

‘ bubmmnorexa IIOK




ITepnoanueckas cucrema
XUMUYECKHX dj1eMeHToB J[. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢

XUMHNYECKasd CBA3b.

bubmmnorexa IIOK

32 OxiCIHTEb HO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIHHBIC PCAKIINH

Hroro no paszneny 15 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢

Pese ) bu6moreka [IOK
PBHOE BpeNA https://m.edsoo.ru/7f41837¢

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




TEMATHYECKOE IVTAHUPOBAHUE [TPOI'PAMMHOI'O MATEPHUAJIA 11O XUMHUHN

9 KJIACC

Ne KosanuecTBo 4yacos JJIEeKTPOHHbIE

n | HaumeHoBaHue pa3nesioB (ungposBbie)
KonTtpousn IIpakTHyeck

/ U TeM NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
ble padoThI He padoThI

n pecypchl

Pa3zgeu 1. BemecTBO 1 XUMMYECKHE PeaKIul

[loBTOpEHue u yriayoneHue bu6mmoreka [IOK

) 3HAHUW OCHOBHBIX Pa3/IciiOB 5 1 https://m.edsoo.ru/7{41
Kypca 8 kiacca a636
1. OcHOBHBIE 3aKOHOMEPHOCTH Bubmiorexa LIOK
. 4 https://m.edsoo.ru/7f41
2 XUMHUYECKHUX PEaKIIHii
a636
) DIEeKTpOoIUTHYECKAs bubmuorexa [JOK
3' aucconuanus. XMMAYECKHe 8 1 1 https://m.edsoo.ru/7{41
peakuuu B pacTBOpax a636
Hroro no pazneny 17

Pa3gen 2. HeMeTaJJILI M UX COeIHUHEHUS

) OO0m1as xapakTepucTuka bubnuorexa HOK
1' XUMUYCCKHUX 3JICMCHTOB 4 1 https://m.edsoo.ru/7{41
VIIA-rpynnel. ["anorenst a636
OO6was xapakTepucTuKa BuGmiorexa LIOK
2. XUMHUYECKHUX 3JIEMEHTOB
. 6 https://m.edsoo.ru/7141
2 VIA-rpynmsl. Cepa u €€
a636
COCIIMHCHUS
2. OO61as xapakTepucTHKa 7 1 bubaunoreka [JOK
3 XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/7{41




VA-rpynmnsl. A3ot, hocdop

a636
1A UX COCIUHEHUS
OO01mas xapakTepucTHKa BuGmiorexa LOK
2. XUMHUYECKHUX DJIEMEHTOB
9 https://m.edsoo.ru/7141
4 IVA-rpynnel. Yraepon u 1636
KPEMHUI U UX COCIMHECHUS .
Hroro o pazneny 26
Pa3nen 3. MeTajliIbl H X COeIUHEHHS
3 bu6mmoreka [IOK
1' OO0mIre CBOMCTBA METAILIIOB 4 https://m.edsoo.ru/7141
a636
3 Baxneiimue MeTaiuIbl 1 UX bubmorexa HOK
) 16 https://m.edsoo.ru/7f41
2 COEIMHEHUSI
a636
Hroro no paszneny 20

Pa3znen 4. Xumus u oKpykawias cpeaa

4 Be TBa U MaTepHaIbl B bubmorexa HOK
' tmee P 3 https://m.edsoo.ru/7{41
1 JKHU3HH Y€JI0BEKa
a636
Hroro no pazgeny 3
bubnuorexa [IOK
PesepBHoe Bpems 2 https://m.edsoo.ru/741
a636
OBIIEE KOJIMYECTBO 68

YACOB I1O I[TPOI'PAMME




KAJIEHJAPHO —- TEMATUYECKOE IINIAHUPOBAHUE [TIPOI'PAMMHOI'O MATEPHAJIA 11O XUMHUH
8 KUIACC

KoaunuecTBO yacon

Tema ypoxa Kontpoabubie | IlpakTHueckue DJIeKTPOHHBIEe HH(POBBIE
n/n Bceero A/3
padoThI padoThI o0pa3oBaTe/bHbIE PeCypChbl
BBoHBII MHCTPYKTaX MO

1 Tb. [Ipeamer xumuu. Pons 1 §1ymp.5.6 bubmuoreka [JOK
XHAMUH B KHU3HH YEJIOBEKa. https://m.edsoo.ru/ff0d210c
Tena u BemecTra
ITonsiTHe 0 MeTOmAX bu6mmoreka [IOK

2 1 §2 ynp.5
MMO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227¢
[Mpaktrueckas padora Ne 1.

[TpaBwmita paboTHI B

3 JTa00paTOPUN U IPUEMBI ) I noBTOpuTh | bubmmorexa [JOK
oOparieHus ¢ §2 https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
o0opyaoBaHUEM
UucTtpie BemecTBa U CMECH.

4 Crioco0mI pI:meneHHﬂ 1 §4 ymp.3 bubmiorexa LIOK

. https://m.edsoo.ru/ff0d26ca
cMecei
[MpakTuueckas padora Ne 2.

5 Paznmenenne cmeceti (Ha | I noBToputh | bubmmorexa [JOK
MIpUMEPE OYUCTKHU §4 https://m.edsoo.ru/ff0d28¢8
TTOBAapEHHO COJIN)

6 3;21::;2 ITZ?IZIZ:II;Z | §5 ctp.30- | bubmuoreka I[IOK

32 ynp.5,6 | https://m.edsoo.ru/ff0d2a6¢

BCIICCTBA




ATOMHO-MOJIEKYJISIPHOE

§5 no

bu6mmorexa [IOK

7
y4ueHHue rorma https://m.edsoo.ru/ff0d2d50
ymp.3
§6
X . 0
(| S v o a0k
2 CTP- https://m.edsoo.ru/ff0d2be8
XUMHYCECKHX JJIEMCHTOB (BBIYYHTD
3HAKH)
9 EZKOGIZ;OC)T(OHE{;;::KZZCMM §7 ctp.39- | bubmmoreka [JOK
HeCTB. 40 https://m.edsoo.ru/ff0d2eae
dhopmyna.
BanenTHOCTE aTOMOB bu6nmoreka [JOK
1 4
0 XAMHUYCCKHX DJICMCHTOB 38 yp-4,3 https://m.edsoo.ru/ff0d2eae
o | S e R ——
' TP- https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAs Macca ynop.5,7
M
12 xntflzzzzoi(:)ﬂ:neMeHTa B §7 ynp.4,9 Bubmmorexa LIOK
yup- https://m.edsoo.ru/ff0d350¢
COCTMHEHUHN
13 KonuuaecTBo BemiecTna. §18 bubmuoreka [JOK
Mons. Monspnas macca ynp.5,6 https://m.edsoo.ru/ff0d5230
®dusnuecknue 1 XUMHUECKHE
buo K
14 ABJICHUS. XUMHUYECKast §9 ynp.5-7 uonmorexa LO

peaxius

https://m.edsoo.ru/ff0d37fa




IIpu3Haku u ycnoBus

3aIlliuCHu B

bu6mmoreka [IOK

15 HpOTeKEiHHﬂ RIMHHCCIHIX TeTpaau https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpaHCHUSI MACChI

16 BEIIICCTB. §HMHHGCKHG §10 ymp.4 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS
Brruncnenus KoJim4ecTsa,

17 Macchl BEIIECTBA M0 §20 bubnuoreka [JOK
YpaBHEHUSAM XUMHUUYECKUX ymp.3.,4 https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanus

13 XUMUYECKUX PEAKLIUN §11 bubmmorexa [JOK
(coenuHeHMsI, pa3noKEHHUS, ynp.10 https://m.edsoo.ru/ff0d3{34
3amelleHus, oomeHa)

M. B. JlomoHOCOB —
Y4EHBIA-OHIUKIIONEIUCT.

19 Ob6o06meHne u noBTopuTh | bubmmoreka [IOK
CHCTeMaTH3aIlUs 3HaHUH 10 §5-11 https://m.edsoo.ru/ff0d40c4
teme «BemectBa n
XUMHUYECKHE PEaKUN»

KonTpoinbHas padora Nel
20 o Tellj/[e «BCH_IIe)CTBa u budmorexa HOK
https://m.edsoo.ru/ff0d4290
XUMHUUYCCKHUE PCAKIIUNY
AHanu3 KOHTPOJIbHOM 12
21 paboThI. Bo3zI[)yx — CMeCh §Tp.60 bubmmorexa HOK
’ https://m.edsoo.ru/ff0d448e
ra3zoB. CocrtaB Bo3/ayxa. §13 c1p.63




Kucnopon — anemeHT u

npocToe Bemectso. O30H ymp-1,2
DuznyYecKre 1 XMMUYECKUe §13
CBOIICTBa KUCJIOpOAA cTp.64-65
22 (peaxuun OKchinm, yn[I)J.7, §14 bubnuotexa LOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 00 ynp.1,2 (a,
OKCHIaxX 0)
Crioco6b1 nosryueHus §13
” KHCIIOpo/ia B 1abopaTtopuu cTp.63-64, | bubmuoreka [{OK
U IIPOMBILIEHHOCTH. 65 ymp.2 https://m.edsoo.ru/ff0d497a
[Ipumenenue kucinopona ctp.71
Tennosoit a3 ekt
XMUMHUYECKON peakiui,
24 ::;;Z?;;nqecxm 3alucH B bubnuorexa [JOK
TeTpaiu https://m.edsoo.ru/ff0d4790
yYpaBHEHHH, K30 - U
SHAOTEPMHUUYECKUX
peakuusax
TorunuBo (HedTh, yroib u
75 MeTaH). 3arpsi3HeHue 3aIUCH B bubnnorexa [JOK
BO3/1yXa, CTIOCOOBI €ro TeTpaau https://m.edsoo.ru/ff0d4c4a
Mpe10TBpALLEHUS
[TpakTuueckas pabora Ne 3.
26 [lonyuenue u cobupanue noBTopuTh | bubmmoreka [IOK
KHUCJIOPO/Ia, U3YUYEHUE €TO §13 https://m.edsoo.ru/ff0d4ae2
CBONCTB
Bonopox — snemeHT u 15
27 npcl)lcfoeﬂBemeCTBo. §Tp.72-73 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupone yop.1,2




duznueckue 1 XUMUYECKUE

CBOIICTBA BOJIOPO/IA. 15 no
28 Crroco0sI noiylzlef{m 1§<0H1fa bubmiorexa LOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOIa B TabopaTopuu ymp.3,5
[TpumeneHue ero
[IpakTuueckas pabora Ne 4.

29 [Tonyuenue u cobupanue noBTopuTh | bubmmorexa [JOK
BOJIOpOJA, U3yUYEHHE €TO §15 https://m.edsoo.ru/ff0d4{42
CBOICTB

§16 bu6mmoreka [{OK
30| Homstue o kitcioTax yrp.3,4 https://m.edsoo.ru/fR0d50d2
§17 bubmmoreka [JOK

31 Homsirie 0 comix ynp.5,6 https://m.edsoo.ru/ff0d50d2

1 Momnsipablii 00bEM Ta30B. §19 ynp.8- | bubmmoreka LIOK
3akoH ABoraapo 10 https://m.edsoo.ru/ff0d542¢e
Brrancienus oonéma,

i

ymp.3,4 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH
00BéMY
Brruucnenus o66EM0B
ra3oB M0 YPaBHCHUIO 20
34 peaku ZIE OCHOBE 3aKOHA fa;[aHHe B bubmorexa [OK
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI TeTpaau
razoB
35 du3ndecKrue 1 XUMAYECKHUE §21lctp.89 bubmnorexka [JOK

CBOMCTBA BOJIbI

-91 ynp.6

https://m.edsoo.ru/ff0d587a




CocraB OCHOBaHUMH.

§21 no

bu6mmorexa [IOK

36 [Tonsatue 06 unIUKaTOpax Korma https://m.edsoo.ru/ff0d59e2
ymp.1,4,5
Bopa kak pacTBOpuUTEIb.
Hacpiennsie u
37 H:IjacTI;eHHile pacTBOpBHI. 322 Brbmiorexa LIOK
ymp.3.,4 https://m.edsoo.ru/ff0d5b40
MaccoBas nois BemiecTsa B
pacTtBope
[IpakTuyeckast padora Ne 5.
38| conpensnmon wascondh nostopus | BuGnorera LIOK
. N §22 https://m.edsoo.ru/ff0d5eba
J0JIef pacTBOPEHHOTO
BEIECTBA
O6o061eHne u
39 CUCTEMaTU3alUsl 3HAHUI 110 noBTopuTh | bubmmoteka [{IOK
teme «Kucnopoa. Bopopoz. §12-22 https://m.edsoo.ru/ff0d6342
Bomxa»
Kontpomnbhas pabora Ne2
40 o teme «Kucnopon.
Bonopoa. Boga»
AHanm3 KOHTPOJIBHON
A1 paboTel. OKCHUIIBI: COCTAB, 3aMKcH B bubnmnorexa [JOK
KIaccupuKanus, TeTpaau https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonyueHue u xummuueckue
4 CBOMCTBA KHCJIOTHBIX, §23 bu6mmoreka [IOK
OCHOBHBIX U aM(OTEPHBIX ymp.5,6 https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 OcHOBaHHUs: COCTaB, §24 bubnnorexa [JOK




ctp.105-

KraccHpuicai, 106 ymp.1- | https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa 3
44 [lonydyenue u xumnyeckue Eiz;l: bubmmorexa [JOK
CBOMCTBa OCHOBAHUM https://m.edsoo.ru/ff0d67ca
yp.4,5
Kucnotsl: cocras 325
45 Knaccuuans ’ ctp.106- bubamnorexa [IOK
’ 109 https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
yp.5,6

46 [Tonyuenue u xumMmuueckue iizé{: bubaunorexa [JOK

CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
yp.7,8
Comnu (cpennue):

47 HOMEHKJIaTypa, CIIocOoObI §26 ymip.4- | bubmmoreka [JOK
MOTYYEHUS, XUMUYECKHE 6 https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6.

Pewrenne

43 SKCIEPUMEHTAIBHBIX 3a]1a4 noBTopuTh | bubmuorexa [JOK
o TeMe «OCHOBHBIC §26 https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTAHUYECKUX
COEIMHEHUIN»

I'eneTnueckas CBSA3b MEX
49 KJIacCaMu HCOpFaHI/I'—IeCKI/II:(y 327 ynp-2- | bubmorexa LOK
. 5 https://m.edsoo.ru/00ad9as50
COCIIMHCHUI
O6001eHue u
50 cnmeﬁamsaum 3HaHUU 1O nosTopits | bubmorexa HOK
§23-27 https://m.edsoo.ru/00ad9cb2

TeMe "OCHOBHBIE KIIACCHI




HCEOPraHUYeCKUuX
coenqnueHnin"

Kontponbnas pabora Ne3
1o TeMe "OCHOBHbIE

bubmuoreka [JOK

o KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeluHeHu"
AHanu3 KOHTPOJIBHOM
paboTsl. [lepBbie TONBITKI

5 KIaccupuKauu §28 bubmmorexa [JOK
XUMUYECKUX DIEMEHTOB. ynp.6,7 https://m.edsoo.ru/00ad9ffa
[TonsaTue o rpynnax
CXOIHBIX 3JIEMEHTOB
[lepnoauueckuii 3aKoH U

53 [Iepuonnueckas cucrema §29 ynp.4- | bubmamorexa [JOK
XUMHUYECKUX IEMEHTOB /J[. 6 https://m.edsoo.ru/00adaS2c
N. Menneneena

54 [Tepuonsl, rpynisl, §32 bubmmoreka [IOK
HOArPYIIIBI ynp.5,6 https://m.edsoo.ru/00adas52c

55 Crpoenue atoma. CocraB §30 bu6mmoreka LIOK
aTOMHBIX saep. Y30Tombl ymp.4,8 https://m.edsoo.ru/00ada342
CtpoeHne 3IIEKTPOHHBIX

56 000710YeK aTOMOB §31 bubnuorexa [JOK
anemenToB [lepnonuueckoi ymp.5,7,8 https://m.edsoo.ru/00adabbce
cuctemsl J1. 1. MenpaeneeBa
XapakTepucTuka

57 Zf;\lz:;gl;;l:ﬂzihmma 1o §33 ynp.6- | bubamorexa [JOK

9 https://m.edsoo.ru/00ada824

ITepronnueckoit cucreme
. . MenneneeBa




3unauenue [lepuonnyeckoro
3aKOHa JUIs Pa3sBUTHS HAYKH

58 4 paxcrua, J1, U 3aIliCH B bu6mmoreka [IOK
P T TETpagu https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH,
NEeAaror ¥ rpakJaHuH
§34 bubnuorexa [JOK
n
> OFHA XHMITICCKA CBAsh ymp.3.,4 https://m.edsoo.ru/00adac34
60 KoBanentnas nenossipHas §35 bubmuoreka [JOK
XMMHYECKasI CBSI3b ynp.5,6 https://m.edsoo.ru/00adaab9
e
§36 ymp. https://m.edsoo.ru/00adaab8bubano
61 snemeHToB. KoBajeHTHas
MOJIIpHAs XUMUYecKas >0 rexa LIOK
P https://m.edsoo.ru/00adaab8
CBSI3b
§38 bu6moreka [JOK
62
CTene okucIeHiA yp.5,6 https://m.edsoo.ru/00adae28
63 O(f:cczﬂzeﬂbio_ . §39 5 bu6mmorexa [IOK
POCCTAHOBITEILHET yrp- https://m.edso0o.ru/00adb076
peakiu
64 giiiﬁiiii;me §39 ymip.7 Bubmiorexa LOK
yip- https://m.eds00.ru/00adb076
peakuuu
O06o6mieHue u
65 CUCTEMAaTU3aLUs 3HAHUM 110 nosToputh | bubnuoteka [IOK
teme «CTpoeHue aroma. §28-39 https://m.edsoo.ru/00adb486
XuMHUYecKas CBSI3b»
66 Kontponbnas padota Ned bubmuorexa [JOK




o Teme «CTpoeHue aroma.
XUMHUYECKast CBSA3bY

https://m.edsoo0.ru/00adb486

PesepBHbIil ypok.

bubmuorexa [JOK
67 O6obmere u . ! https://m.edsoo.ru/00adb33c¢
cHUCTeMaTH3alus 3HaHUI
68 g?fé) BIZZIE@YEOK' | bubnmorexa LIOK
H . https://m.edso0.ru/00ad9cb2
cHCTeMaTu3alysl 3HaHHI
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE ITPOI'PAMMHOI'O MATEPHAJIA 110 XUMHUHU

9 KUIACC
KosauuecTBo 4yacos JJIEeKTPOHHbIE
e Tema ypoka Kontpoabnbie | Ipakruueckne | /1/3 tupposre
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl

[lepnonnueckuit 3aK0H.
Heﬁnoinqecxaﬂ crucTema §29 (8 bromiorexa LOK

1 1 https://m.edsoo.ru/00adb5
XUMHUYECKUX dneMeHToB [[. U. KJ1acc) 9e
Menneneesa —
3aKOHOMEPHOCTH B M3MEHEHUU §32(8 bubnuorexa [JOK

2 CBOMCTB XUMHUYECKUX HJIEMEHTOB 1 xirace) https://m.edsoo.ru/00adb6
TIePBBIX TPEX MEPUOIOB b6
Knaccudukanus 1 HOMEHKIIATypa bubmrorexa [OK

3 1 §1 ynp.7,8 | https://m.edsoo.ru/00adb7
HEOPTAaHWYECKUX BEIIECTB )

4 Buasl xumuyeckoit CB)IiiI/I Y TUIIBI | §34-36 (8 EESJSI:I;I/(;:.C:;S(]){)(.)rI; /00adba
KPUCTAITMYECKUX PEHIETOK KJ1acc) o6
KontponsHas pabora Nel no reme

5 «IToBTOpEHNE U yrinybieHne 3HaHUi 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
AHau3 KOHTPOJILHOH pa0OTHI. bubnumoreka LJOK

6 Knaccudukamnmst Xumuaeckmx 1 §2 ynp.6,9 | https://m.edsoo.ru/00adbc
peakuuii Mo pa3nuyHbIM IPU3HAKAM b0
[TonsiTHe 0 CKOPOCTH XUMHUYECCKOI §3 bubnmoreka [IOK

7 peakuu. [IoHSATHE O TOMOT€HHBIX U 1 ctp.19-20 https://m.edsoo.ru/00adbe
FeTEPOTEHHBIX PEAKIIUIX yp.3,5; 9a




§2 c1p.16

IToHsiTHE 0 XUMHUUYECKOM

paBHOBecUH. PaKTOPBI, BIUAIOLINE §3 c1p.20- | Bubaunorexa HOK
8 Ha CKOPOCTh XUMHUYECKOU PEaKIIUU U 22;3anmcu | https://m.edsoo.ru/00adc2
MOJIOKEHNUE XUMHUYECKOTO B TETPax 8c
paBHOBECHS
OKHCANTENEHO-BOCCTAHOBUTEIIHHBIE 32 ctp.18 Bubmiorexa LIOK
9 3a7aHUE B https://m.edsoo.ru/00adca
peakuuu
TeTpaaun de
Teopus 3NEKTPOTUTUUECKON bubnumoreka [JOK
10 nuccornuani. CUIbHBIE U clIa0bIe §4 ynp.7 https://m.edsoo.ru/00adcd
DJIEKTPOJIUTHI 68
§5
0.5.6: bu6mmorexa [IOK
11 HonHble ypaBHEHHS peaKLUii YUp-2,5; https://m.edsoo.ru/00add4
3aITiCH B
48
TETpaaH
- (6 ymps, | Promorexa LIOK
12 puﬂ yup-2, https://m.edsoo.ru/00add5
00 AIIEKTPOIUTUICCKOM §7 ynp.4 i3
JTNCCOIHAIAN -
XuMHUYecKre CBOMCTBA CcoJiel B §8 yp.5 bu6nuoreka [HOK
13 CBETE MPCACTABICHUI 00 (@ By) p- https://m.edso0.ru/00add8
AIIEKTPOIMTUIECKOM TUCCOINAIINN ’ b2
bubmuorexa [IOK
14 IlonsTre o ruaponuse conei §9 ynp.4 https://m.edsoo.ru/00add9
d4
[TpakTudeckas padora Ne 1. MOBTOPUTH bubmmorexa [TOK
15 https://m.edsoo.ru/00addd
Pemrenne skciepuMeHTAIBHBIX 3379 §9

12




OO000IIEHNE U CUCTEMATHU3ALINS

3HaHWH 1O TeME IIOBTOPHTH Bubmiorexa LIOK
16 P https://m.edsoo.ru/00addb
«INEKTPOIUTUYECKAS TUCCOITUATIHS. §4-9 £
XUMHUECKUE PEAKITH B PACTBOPAX» -
KonTponsnas padora Ne2 no teme bubnnoreka [IOK
17 «ONEKTPOJIUTUYECKAS TUCCOLMALIMSL. https://m.edsoo.ru/00adde
XHUMUYECKUE PEAKIIUU B PACTBOPAX» c0
gganm KOHTPOJILHOH paboThI. BuGmorexa LIOK
asi XapaKTePUCTUKA TaJOT€HOB.
18 Tt Xapartepy §11ynp.6 | https:/m.edsoo.ru/00addf
XUMHUYECKHE CBOMCTBA HA IpUMeEpe o
XJiopa €z
XnopoBoaopoa. CossiHast KUCIOTA, bubnmnorexa [JOK
19 XUMHMYECKHUE CBOICTBA, IIOJIy4EHHUE, §12 ynp.7 https://m.edsoo.ru/00adel
TIPUMEHEHHE 04
[TpakTrueckas padota Ne 2. bubmuorexa [JOK
. MTOBTOPHUTH
20 [Tonyuenue conaHON KUCIIOTHI, §12 https://m.edsoo.ru/00ade3
n3y4yeHue e€ CBONCTB 48
Brruucnenus mo ypaBHeHUAM SATARIC B bubnnorexa [JOK
21 XHMHAYECKHUX PEaKIIUid, €CJIU OJIUH U3 A https://m.edsoo.ru/00ade4
TeTpaju
peareHTOB JIaH B H30BITKE 88
bub. OK
” OO0m1as XxapakTepuCTHKa JIEMEHTOB §13 ctp.73 htPtIsz,I:I/d/?rTfeKclascli).ru 100adet
VIA-rpynmst ynp.1
4a
ﬁnnmponnme MO}Z[I/I(I)I/'I.KaLII/II/I CepBI.v " BuGmorexa LIOK
23 AXONICHIC CEPRI H ce COCHI:IHCHHH https://m.edsoo.ru/00ade6
B IIpHpoie. XUMUUECKHE CBOMCTBA yrp.5(B) 4a
cepsl 4a
24 CepoBonopon, CTpoeHue, §14 yip.5 bubnmnoreka [JOK

(1)H31/I‘16CKI/IG U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade8
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Oxcnppl cepsl. CepHast KMCIIOTA,

bubnuoreka [IOK

25 ¢busnyeckue 1 XUMHYECKHe }§/r11153 6(6) https://m.edsoo.ru/00adea
CBOICTBa, TPUMEHEHUE 28
XUMUYECKUE pEeaKilny, JIekKaIllue B
OCHOBE npOMLILuijHoro crocoba BuGmorexa IOK
26 TIOJTyYCHHUSI CCPHOMN KUCIIOTHI. 3ammcy B hitps://m.edsoo.rw/00adec
XuUMHUYECKOE 3arpsi3HEHUE TeTpaau %9
OKpYXKAIOIIeH Cpe/ibl COeAMHEHUSIMU =
cepsl
Brruucnenue maccoBoit (00beMHOI) 3a/1aHUC B Bubmrorexa LOK
27 https://m.edsoo.ru/00adec
JIOJTU BBIXOJ1a IPOAYKTA PEAKIIUU TeTpaau %o
OO01m1as xapakTepuCTUKa 3JIEMEHTOB
VAIflrpynnzI. ASIZ)T §16 Brbmmorexa LIOK
28 ’ https://m.edsoo.ru/00adee
pacrpoCcTpaHEeHUe B IPUPOLIE, yop.1,2 a6
¢busznyueckrue 1 XUMHUYECKUE CBOWCTBA -
AMMHak, ero Gu3HIecKue u §17 ynp.1- bubnnorexa [JOK
29 XHMUYECKHE CBOMCTBA, MOJYUYCHHUE U 4 ' https://m.edsoo.ru/00adf0
IIPUMEHEHNE 04
[IpakTuyeckas padora Ne 3. bubnnoreka [IOK
MTOBTOPUTH
30 [Tonyuenune aMmmMuaka, U3y4eHHUE €ro §17 https://m.edsoo.ru/00adfl
CBOMCTB 80
§18 ymp.5
A30THas KHCJIO0Ta, €€ (QH3MUECKHE U (2,0), brbmrorexa LIOK
31 . ynp.6(a), https://m.edsoo.ru/00adf3
XUMHYECKHE CBOMCTBA
coobuenu | 06
e
32 Hcnonbs3oBanre HUTPATOB U COJIEH 3aIlUCH B bubnunorexa [JOK




AMMOHMA B KaUCCTBC MUHCPAJIbHBIX
ynoOpeHuit. XuMu4eckoe

https://m.edsoo.ru/00adfs

. TeTpaaun
3arpsi3sHEHUE OKPYKAIOIIEH CPeIbl 18
COCIMHEHHSIMU a30Ta
dochop. Okeun dochopa (V) u bubnunorexa [JOK
33 docdopHas kucnora, pU3nIECKUe u §19 ynp.4 https://m.edsoo.ru/00adf6
XAMHUYECKHE CBOMCTBA, MOJIyYEHHE 8a
Hcnonb3oBanue GocaToB B ) §19, BuGmorexa LIOK
34 KAHeCTRE MUHEPATIHHBIX y}:£06p CHIH. 3aI1CH B https://m.edsoo.ru/00adfc
3arps3HeHue OKpyKaroIel Cpebl
TeTpaau 20
dbocharamu
VYriepon, pacipoCTpaHEHUE B §20 bubmmoreka [IOK
35 npupoze, Guzndyeckue 1 XuMUYECKue yIp.6.7 https://m.edsoo.ru/00adfd
CBOICTBa ’ 9¢
OKcuant yrnepo/:[va, X QU3HUECKUE 1 §21 BuGmorexa LIOK
36 XHMHTHACCIHC CBOHCTRA. ctp-110- https://m.edsoo.ru/00adfe
DKosornyeckre nNpoosIemMsl, 111 be
CBA3aHHbIE ¢ oKcuaoM yriaepoaa (IV) yop.4,5 —
§21 no bu6mmorexa LIOK
37 VYroapHas KUCIIOTa U €€ COJIU KOHIIa https://m.edso00.ru/00ae00
ynp.7 6¢c
[TpakTuueckas pabora Ne 4.
HinyquHe yl"J'II;KI/ICJ'IOFO rasa. MTOBTOPHTH bubnmorexa LOK
38 https://m.edsoo.ru/00ae02
KadectBennas peakius Ha §21 T
KapOOHaT-MOH —
[lepBoHavanbHbIEe TOHATHUS 00 §22 bu6nuoteka [HOK
39 OpraHMYECKHX BELIECTBAX KaK O ynp.6,7, https://m.edsoo.ru/00ae05
COCIMHEHHSX yTIIepoaa §23 4de
40 Kpemnuii u ero coennnenust §24 bubmuorexa [JOK




https://m.edsoo.ru/00aec08

ymp.3, §25 0a
[TpakTnaeckas padora Ne 5.
P;)IJ_ICHI/IG BKCHCI:I))I/IMGHTEUIBHLIX 3amaq MTOBTOPUTH Bubanorexa TOK
41 y https://m.eds0o0.ru/00ae0b
1o Teme «BaxHeure HeMeTallIbl U §24 0
WX COCIMHCHUSDY
O06001IeHNe U CUCTEMATH3AIIHS bubnuoreka [JOK
. . MOBTOPHTH
42 3HaHU# 1o TeMe «BakHelme §11-24 https://m.edsoo.ru/00ae0e
HEMETAJIIBI U UX COCTUHEHUS 18
Kontponbnas padota Ne3 o teme
43 «BaxxHeumme HeMeTalIbl U UX
COCTUHEHUS»
AHanmm3 KOHTPOJIBHOM paboTHI.
OO6mras xapakTepucTuKa
XAMHYECKHX DJIEMEHTOB — bu6mmorexa [IOK
44 MeTaJIoB. MeTtamndeckas CBs3b U §28 ynp.7 https://m.edsoo.ru/00ael0
MeTaTn4ecKasi KpucTajuinyecKkas 3e
peméTka. Pu3nyuecKue CBOMCTBA
METaJIOB
XHUMUYeCKHEe CBOMCTBA METAILIIOB. bu6mmorexa [IOK
y §29 ymp.6,
45 DAEKTPOXUMHUCCKUN Psifi 7 (1) https://m.edsoo.ru/00ael 1
HaNpPsHKEHUI METAIIIOB 56
OO6mue criocoOb! MOTyYeHHS
MetaiuioB. CriiaBel. BeranciieHus mo §36 bubmuorexa LJOK
46 YpaBHEHHUSM XUMHUUYECKUX PEaKIIHH, ymp.3.4 https://m.edsoo.ru/00ael 1
€CJIM OJIMH U3 PEarcHTOB COACPIKUT ” 56
IpUMECH
47 [TonsiTHe 0 KOPPO3UU METAILIOB 335 Brbmmorexa LIOK

ymp.4,5

https://m.edsoo.ru/00ael2




78

§i0 154 bubnunoreka [JOK
48 [IenounbIe METAILIBI (;5% https://m.edsoo.ru/00ae14
b2
yop.1,2
30
OKCHIBI ¥ THAPOKCHUILI HATPUS U I§<OH ﬂ: bubmorexa HOK
49 A P A P H https://m.edsoo.ru/00ael4
KaJIus ymp.3 (0),
b2
4
OO0mras XxapaKTepUCTHKA JIEMEHTOB 331 cp. bromiorexa LOK
50 B P P 159 - 160 https://m.edsoo.ru/00ael5
[TA-rpynmnst
ynp.1,2 e8
§31 o bubnuorexa [JOK
51 Baxkneiiime coequHEHNS KaJIbIIUI KOHIIa https://m.edsoo.ru/00ael5
ymp.5(a) e8
5) O00011IeHNE U CUCTEMAaTHU3aI1s oes3
3HAaHUH 3aJlaHUs
bubnuoreka [IOK
e 61 od )
53 CCTKOCTE BOMBI H CHOCODRI €€ 33 https://m.edsoo.ru/00ael8
YCTpaHECHUS ynp.2,3 26
[IpakTrdeckas padorta Ne 6. bubmuorexa LJOK
N N MTOBTOPHTH
54 JKEcTKOCTH BOABI U CIIOCOOEI €€ §32 https://m.edsoo.ru/00aela
yCTpaHCHHS e8
33
(§:T 167 bu6mmorexa [IOK
55 AmroMununii ) 62' https://m.edsoo.ru/00aelc
64
yop.1,2 —
56 AmoTepHbIC CBOWMCTBA OKCUIA U §33 no bubnuoreka [JOK




OKCHA AT KOHIIa https://m.edsoo.ru/00aelc
THAPOKCHIA ATIOMUHUS
PPORERA yup.5(a).6 | 64
34
3 172 bubnunorexa [JOK
crp.172-
57 Keneso P https://m.edsoo.ru/00aeld
174 ynop.1-
86
3
0 o co §34 no bubnuoreka [IOK
KCHUIIBI, THAPOKCHUILI U COJIN
58 A AP a KOHIIa https://m.edsoo.ru/00ae35
skenesa (1I) u sxeneza (I11)
yup.4 (a) €6
O00011IeHNE U CUCTEMATH3AIUS
59 " " §34
3HaHUH 110 TeMe «JKemae3ox
ITpakTnueckas padora Ne 7.
Pep €HHe DKC ep enra 3a1a bubmorexa HOK
ICHU IMEPUMEHTAIIBHBIX q
60 pu A https://m.edsoo.ru/00ae3d
110 TeMe «BakHelmme MeTauisl U UX 2
€
COEIMHEHUD —
Brrurcnenus o ypaBHeHUSAM
XAMHUYECKHUX PEAKLUH, €CIIM ONUH U3
eareuTo ap L:26 Ke ’ 3aJaHne bubmorexa HOK
TE€HTOB JIaH B N30LITKE MU HHE B
61 p A A https://m.edsoo.ru/00ael?7
COJICP)KUT MpUMecH. Beraucienus TETpa I 50
MacCOBOM JOJIH BBIXOJIa MPOTYKTa -
peakuuu
O0001IeHrEe U cCUCTEMATU3 AU
. N TTOBTOPUTH
62 3HaHWi# 1o TeMe «BakHerime §28.34
METAJUIBI M UX COETUHEHUD)
Konrtpomnsnas padora Ne4 o reme
63 «BaxxHeHIe MeTaJIBI U UX
COEIUHEHUSD)
64 AHanm3 KOHTPOJIBHOM paboThI. §37 ynp.5, | bubmmnorexa [JOK
BemectBa u matepuansl B coo01eHn https://m.edsoo.ru/00ae3f




HOBCCIHEBHON XU3HU YCIIOBEKA s 50
XUMHUUECKOE 3arpsa3HEHNE 3aII1CH B bubmorexa HOK
65 . P 1 https://m.edsoo0.ru/00aec42
OKpYXKaroIIei cpebl TeTpaiu 70
bubmuorexa LJOK
66 Poutb XumHH B perierun 1 338 ymp.1- https://m.edsoo.ru/00ae42
9KOJOrMICCKUX MPobIeM 4 70
. bnb6mmoreka [IOK
67 Peseprbilt ypok. 0606\1,“eHHe " 1 https://m.edsoo.ru/00ae0d
CHCTEMAaTH3allNs 3HAHUI 0a
bu6nuoreka [HOK
P i )
68 CICPBIBIN YPOK 0606?1CHH6 1 1 https://m.edso00.ru/00adb3
CHCTEMATH3ALU 3HAHUI 10
OBILIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOJNYECKOE OBECITEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIbI JIUIS1 YYEHUKA

Xumus. 8 knacc/I'abpuensu O.C., Ocrtpoymos WN.I'., Cnaakxos C.A., AKIIMOHEpPHOE 00IIECTBO
, M3narensctBo «lIpocsemenner;
Xumus 8§ xace: yue6Huk O.C.I'abpuensin.-3-e uz., nepepad.-M.: [poda, 2014.

METOANMYECKHUE MATEPHAJIBI AJSA YUUTEJISA

Tabpuensm, O. C. Xumusl. 8 Ki1ace: yaeOHHK T 001ieo0pa3oBaTenbHbIX yupexaeHuit O.
C. I'abpuensn. -M.: [poda, 2007.

Coopruk MaTepHalioB 0 peanu3alun (heaeparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHaapTa obuiero oopazoBaHus B 0011e00pa3oBaTeNbHBIX YUpexkaeHUax Bonrorpaackoit
obnactu -Bonrorpaa: Yuurens, 2006.

T'abpuenan, O. C. Xumus. § Kiacc: KOHTpOJIbHBIE U TpoBepouHble padboTs! O. C.
I"abupuensn u ap. - M.: [lpoda, 2003.

T'abpuenan, O. C. Xumus. § kiacc: pabouas Terpaap K yueOHuky O. C. I'abpuensna O. C.
INabpuensH, A. B. Amykosa. - M.: JIpoda, 2007.

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

MynbTuMeauitHBIE 00pa30BaTENbHBIC PECYPCHI.
http://www.chemnet.ru

I"azera «Xumusi» U caliT Uit yuntens «5 nay Ha ypok xumum» http://him. 1september.ru.

Enunas komteknwust LIOP: Tlpeametnas komnekmust « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnexkTpoHHas OnbIuoTeKa yueOHbIX MaTepraoB Mo XuMuK Ha noptaie Chemnet.



