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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABICHA Ha
OCHOBE TPEOOBAHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOW OOpPa30BaTENbHOW MPOrpaMMBbI
OCHOBHOTrO o011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIHMTAHHS U C YYETOM KOHLEMLUU MPETNoJaBaHUs
yuyeOHOro mnpeamera «XuMus» B 0Opa3oBaTeldbHBIX OpraHu3auusax Poccuiickoi
denepauni.

[Iporpamma mo xumMuu Aa€T MpeACTaBIEHHUE O IENAX, 00IIel cTparerun oOy4deHus,
BOCIHUTAHUS M Pa3BUTHs O00yUYaIOIIUXCS CPEACTBAMHU YUEOHOIro MpeaMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TPEIIMETHOE COJEpKaHHUEe, MPEAYyCMaTpUBAET pACIpPEICICHHE €ro 1o
KJIaCCaM U CTPYKTYpPHUPOBAHME IO pa3feiaaM U TeMaM MPOrpaMMBbl 10 XUMUH, ONPEAEIIET
KOJIMYECTBEHHbIE M KAUEeCTBEHHbIE XapaKTEPUCTUKU COJEpKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIILHOCTh U3YUCHUSI XUMUH C YUETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW O0ydJaronmxcs,
onpejeNsieT BO3MOXKHOCTH TpeIMeTa MJis peaju3alud TpeOOBaHUM K pe3yibTaram
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3yibTaTaM OOyYeHHs XUMHUU Ha ypOBHE Iieieil
U3y4YeHHs] TpeaMeTa M OCHOBHBIX BHUJOB Y4YeOHO-TIO3HABATEIbHON JIESITEIbHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME€ XUMHUU CIYXUT OCHOBOM Uil  (OPMHUPOBAHHUS  MHUPOBO33PEHUS
oOy4aromerocsi, €ro MpeACTaBICHUA O MaTEePHAIbHOM EIUHCTBE MHpPa, BAXKHYIO pPOJIb
urparT GopMupyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIEHUSX DHEPTUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOE, O MyTIX PEIHICHHs TI00adbHBIX MPOOJIEM YCTONYHBOIO
pa3BUTHSI 4YEJIOBEYECTBA — CBHIPbEBOM, JHEPreTHYECKOM, MUIIEBOM M 3KOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiu3alid BO3MOXKHOCTEH i caMopa3BuUTUs U (opMupoBaHUS
KyJIbTYpBI TUYHOCTH, €€ 001Iel 1 (YHKIMOHATHHONW IPAMOTHOCTH;

BHOCUT BKJaJ B (opMUpOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HaBBIKOB UX  CaMOCTOATENBHOM  y4eOHOW  JIEsITeNbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEJHEBHOM
KU3HU, TaK U B MPOPECCUOHATIBHOMN ACATEIHHOCTH;

3HAKOMHUT CO CMEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI LIEIOCTHOTO
B3IJI/Ia HA E€IMHCTBO NPHUPOJbI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM HTalmoM B
dbopMHUpPOBaHUY €CTECTBEHHOHAYYHON TPaMOTHOCTH 00YyUaIOINXCS;

croco0CTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS! K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K OPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJl B JKOJOTHMYECKOE OOpa30BaHUE
00yYarOITHUXCS.

JlaHHble HampapiieHHs] B OOY4YEHMHM XUMHUM OO€CHEeUMBAIOTCS  CHEeUUPUKON
coJiep>KaHusl y4eOHOro IMpeIMeTa, KOTOPBIN SIBJISIETCS MEIarorMuecku aJanTUpPOBAHHBIM
OoTpakeHHeM 0a30BOM HayKH XMMHUU Ha ONPEACIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO o0OImIero oOpa3oBaHUsI OpPUEHTHPOBAH Ha
OCBOCHHE OOy4YarOUIUMHUCS CHUCTEMbl TMEPBOHAYANIBHBIX TOHATHUH XUMHU, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSITHW OpPTraHUYEeCKOU
XUMHUH.

Crpyktypa coiepkaHUsi MPOrpaMMbl 1O XUMHHM C(HOpPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 OAX0/1a K €€ n3yueHuro. Coqiep:kaHue CKIaabIBACTCSl U3 CUCTEMbI MOHSITHM O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUM 0 XUMHUeCcKol peakuuu. O6e 3TH
CHUCTEMBbI CTPYKTYPHO OPTraHU30BaHbI M0 MPUHIUNY MOCIEA0BATEIBHOTO Pa3BUTUS 3HAHUN
Ha OCHOBE TEOPETUUYECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HUS O CTPOCHUU aTOMa U XMMUYECKOM CBSI3H;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST  (DYHKIIUM OOBSICHEHWS U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOHOCTEUW MPaKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHKe TporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPECTABICHUS O
XUMHUYECKOW COCTABJIAIONIEH HaydyHON KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
IIEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHHUIO U METOJaM IMO3HaHUs B Hayke. M3yuyeHue
XUMUHU TIPOUCXOJUT C TMPUBJICUCHUEM 3HAHUW U3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipn w3ydeHUHM XUMUU TPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XHMHYECKOU
HAyKd KakKk o00JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTHUYECKOW JeATeIbHOCTH
YeJI0BeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJBTYpPHI. 3aaua yaeOHOro mpeameTa
cocToUT B (OPMHUPOBAHWUM CHUCTEMBl XHMHYECKUX 3HAHUH — BaKHEUIIUX (HAKTOB,
MOHATUW, 3aKOHOB M  TCOPETHYECKUX  IMOJOKEHUH, JIOCTYNHBIX  000OIICHHIA
MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAayKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM
MO3HAHUS MPY U3YYCHUH BEIIECTB U XUMHUUYECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIFHBIX YMEHHA W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBbHONU U y4deOHO-
MCCJIEIOBATEILCKON JICSITEIIBHOCTH, OCBOCHHUU TIPaBWJI 0OE€30MacHOTO OOpaimieHust ¢
BEILIECTBAMU B IOBCEIHEBHOW KU3HMU.

[Ipy w3yueHWn XWUMHUM HA YPOBHE OCHOBHOTO 00mero o0pa3oBaHHs Ba)KHOE
3HaYeHUE TPUOOPETN TaKHe 1IENH, KaK:

— ¢opMupoBaHWE  WHTEIUIEKTYaJdbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO  PEIICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HAaNpaBJICHHOCTh OOYYEHHUsSI HAa CHCTEMATHYECKOE MPHOOIIEHHE OO0yYaroluxcs K
CaMOCTOSITEJIbHOW TO3HABATEJIILHOM JIESTEIBHOCTH, HAy4YHBIM METOJAaM IO3HAHUS,
GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CLIOCOOHOCTEN K XMMUU;



— o0ecreyeHue yciaoBHi, CIOCOOCTBYIOIUX NPUOOPETEHHIO O0YyYarOIIMMHUCS OIbITa
pa3HOOOpa3HOW JEATENbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIIUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE MJIS Pa3lIMYHBIX BHUJIOB
NeSATEeNbHOCTH;

— (hopmupoBanue o0uel PyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHUCJI€ YMEHUU OOBSCHSITH U OIEHUBATH SBJICHUS OKPYXAIOIIETO MHUPA, UCTIOIB3YS
3HaHUS W ONBIT, MOJYYCHHBIC MPU HM3YYCHUU XUMHUHU, MPUMEHSITh UX MPHU PEUICHUU
po0JieM B TOBCEHEBHON KU3HU U TPYJIOBOU JIESITEIBHOCTH;

— ¢opmupoBaHue y OOYYAIOMIMXCS T'YMAaHUCTHYECKMX OTHOIICHHM, MOHUMAaHUs
[IEHHOCTH XUMHWYECKUX 3HAHMM JUIsi BBIPAOOTKH DKOJOTUUYECKH I1€JIeCO00Pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSAX COXPAHEHUSI CBOETO 3J0POBbS U
OKPYKAIOLIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIlMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHMsSI OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHHUS.

OO6miee yuca0 YacoB, OTBEAEHHBIX IS M3YUYEHUsS XMMHU Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponb XuMuK B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATperaTHoe COCTOsHUE BemecTB. [lonstue o
MeTOJlaX Mo3HaHUs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3iefieHus cMecei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE AIIEMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcoOCTaBa BemiecTB. OTHocuTeNbHas aToMHas Macca. OTHOcUTENbHAA
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuecTBo BemectBa. Moisib. Monsipaas Macca. B3auMoCBsi3b KOJIMUECTBA, MACCHI
U YWClia CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacuérel mo QopMmynaM XUMUYECKHX
COCIMHEHUN.

Ou3NYECKUe U XMMHUYECKHUE SIBJICHUS. XUMUUYECKasd peakius U €€ NMpu3HaKu. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUECKue ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakiui (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TMOCYJI0i, MpaBWiIaMu paboThl B JlabopaTopuud U
npuémMamu oOpamieHus: ¢ J1abopaTopHbIM OOOpYAOBaHHEM, H3YYEHHE M OIHMCAHHE
du3nuecknux CBOMCTB 00pa3ll0OB HEOPraHMYECKUX BEIIECTB, HaONOIeHHE (HU3MUYECKUX
(naBneHue BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYNKE, KUIEHHE M KOHJEHCAIUs
BOABI) M XHUMHUYECKMX (TOPEHUE CBEYM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCIOTOM) SBIICHWM, HAOJIOJICHWE W OINMCAaHWE IPU3HAKOB
NPOTEKAHUS XUMMYECKUX peakiui (pas3iokeHue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOpUAOM Oapwusi, pasinokeHue rujapokcuna meau (ll) mpu HarpeBanuw,
B3anMoJielicTBHE kKene3a ¢ pactBopom conu meau (Il), m3ydenune crmocoOoB paszneneHus
cCMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BbIIAPUBAHUE, JUCTUJUISINS,
xpomaTtorpadus, MNPOBEACHHE OYMCTKH TOBAPECHHOW COJIM, HAOIOJEHHWE W OINHUCAHUE
pe3yJIbTaTOB IIPOBEJICHUS ONbITa, WUIFOCTPUPYIOLWIETO 3aKOH COXPAaHEHUs MAacchl,
CO3JIaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

BaxHeilnuMe npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 351eMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoga B mpupoae, (puznueckue U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunbl. Ilpumenenue kucimopojga. CrnocoObl MNOMYy4YEHHUS KHUCIOpOAa B
naboparopuu U npoMbinuieHHOCTH. KpyroBopor kuciaopoma B npupone. O30H —
aJuIo0TpoInHas MOAU(DUKALIUS KUCTOPO/Ia.

TemnoBoil 3pPeKkT XMMUUECKON peakluu, TEPMOXUMHYECKUE YpPaBHEHUSI, SK30- U
SHJIOTEPMHUYECKHE PEAKIHMHU. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHHUE BO31yXa, YCUJIICHHE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.



Bonmopon — snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bojgopoaa B OPUPOJE,
dbu3nYecKkue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl MosiydeHus. KucioTel u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnyeckue cBorcTBa BoAbl. Bona xkak pactBopurens. PacTtBopbl. HacellieHHBIE 1
HEHACHIIIEHHbIE PACTBOPHI. PACTBOPMMOCTH BelIeCTB B BOjJIe. MaccoBasi J0Jisl BEIIECTBA B
pactBope. XuMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuA. Pojib pacTBOPOB B HpUPOAE U B
KU3HM 4YenoBeka. KpyroBopoT BOJbI B IpUpoOAE. 3arpA3HEeHHE NPUPOAHbIX BoA. OXpaHa U
OYKCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenqunenuit. Oxcunpl. Knaccudukamus okcuios:
coyieoOpasyromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HECOJe0Opa3yIoIIHe.
Homenknarypa okxcumoB. dusznueckne M XUMUYECKHE CBOWCTBAa OKcuaoB. [lomyueHwue
OKCHJIOB.

OcHoBanus. Knaccudukamuss ocHOBaHUM: MIEIOUYM W HEPACTBOPUMBIC OCHOBAHWSI.
Homenkmarypa ocHoBanui. Ouznyeckne MW XHUMHUYECKHME CBOMCTBA OCHOBAHWM.
[Tomyuyenue 0OCHOBaHUM.

Kucnorel. Knaccudukamms xucnor. Homenknatypa kucior. Puszndeckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Pan aktuBHOocTM MeTasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Howmenknatypa cosieil. @PuU3MYECKUE W XUMHUYECKHE CBOWCTBa COJICH.
[Tomyuenue conen.

['eneTnyeckas CBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpPEJECICHUE COJAEpPKaHHUS KUCIOpoJa B BO3AyXE, IOJyUYEHHUE,
coOupaHue, paclo3HaBaHWE ¥  M3YYEHHE CBOWCTB  KHUCJIOpPOJAA, HaOJOJICHUE
B3aUMOJCHCTBHS BELIECTB C KUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHHS M IPEKpallCHUs
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3llaMH OKCHJIOB M OIMCAaHHWE WX CBOMCTB,
NoJiydeHue, coOWpaHue, pacrlo3HaBaHHME W M3YYEHHE CBOWCTB BOJopoaa (ropeHue),
B3auMojielictBue Boaopojga ¢ okcujgomM wmead (ll1)  (BO3MOXXKHO — HMCIOJIB30BaHHUE
BUJIEOMATEPUAIIOB), HAOIOIeHHE 00PA3I[0B BEUIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOCHHOCTEHW pPACTBOPEHUSI BEIIECTB C PaA3IUYHOW PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OINPEACIEHHON MacCOBOU JOJIEN pACTBOPEHHOIO BELIECTBA, B3aUMOACHCTBUE
BOAbl C MeTaulaMd (HaTpueM MW KajubluueMm) (BO3MOXXHO  HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HCCIECIOBAHWE OOpa3lloB HEOPTaHWUYECKUX BEIIECTB Pa3TUIHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMs] OKpacKd HHAMKATOPOB B pacTBOpax KHUCIOT U
uienoue, nydenue B3zaumoneiictBus okcuna menu (1) ¢ pactBopom cepHON KHUCIOTHI,
KHUCJIOT C METAJJIaMH, PEAKIMK HEUTpaIU3aluu, MMOJy4eHNEe HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHHE OJHOI'0 METAJUIa APYTMM W3 PAacTBOpPA COJIM, PELIICHHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHenme Ki1accbl HEOPraHMYECKUX COCTUHEHUI.

Iepuognueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHUYECKHUX dJIeMeHTOB /I,
N. MenaeaeeBa. CrpoeHne aTomoB. XuMHYeCKass CBA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJbHBIC PeaKIUU



[lepBble MONBITKM KIaCCU(PUKALMH XUMUYECKHUX 3JeMeHTOB. [loHATHe 0 rpymnmax
CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMEIbHbBIE METAJUIbl, TaJOre€Hbl, HHEPTHHIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3ylOT aM(POTEPHBIE OKCHUJIBI U TUPOKCHUIBI.

Ilepuonnueckuil 3akoH. llepuomuueckas cucrema XUMHYECKUX dyieMeHTOB [[. .
MenneneeBa. Kopotkonepuoanas u JyMHHONIEpHoIHasA ¢popMbl [lepruonnyeckoit cucTeMsl
xumuueckux 3neMeHToB . M. Menneneesa. Ilepuoasl u rpynnbl. OU3NYECKUNA CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JJIIEMEHTA.

Crpoenune artomoB. CoctaB atoMHbIX saep. M3oromel. OmekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000J0Ye€K aTOMOB MepBbIX 20 XuMHUUecKuX 3neMeHTOB [lepmonnueckoi
cucteMbl JI. WM. MeHneneeBa. XapakTepuCTHKa XUMHUYECKOTO DJJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  HW3MEHEHMsS  pajuyca aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIIMYECKUX CBOMCTB M0 TPYIaM U NEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa W Ilepmogmyeckoll CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHUS HaykH U npakTuku. /1. V1. MenzaeneeB — yu€Hbll U IpakIaHUH.

Xumuueckass  cBa3b.  KoBasieHTHas  (mojsipHass W HEMOJsipHasi)  CBA3b.
DIEeKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucnenus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3y4eHre 00pa3IoB BEUIECTB METANIOB U HEMETAJIOB, B3aUMO/ICHCTBUE THIPOKCUAA
OUHKa C pPAcCTBOPAMHU KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OMBITOB, WILIFOCTPUPYIOIIUX
IpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINil (TOpEHHE, PEAKIIMU Pa3JIOkKEHHUS,
COCJIMHECHUA).

Mescnpeomemmunie ceasu

Peanuzanusa MeXnpeAMETHbIX CBA3€M IMpU H3YYEHHMM XHMMUUM B 8 KJjacce
OCYIIECTBIISIETCS] YePEe3 UCTIOIb30BaHNE KaK OOIINX €CTEeCTBEHHOHAYYHBIX MOHSITUH, TaK U
HNOHSTUM, SBISIOUIUXCS CUCTEMHBIMH [JISl OTIEJBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
LMKIIA.

OO1iue ecTeCTBEHHOHAy4YHbIE MOHATHS: HAay4dHBIH (DakT, rumoresa, TEOpuUs, 3aKOH,
aHalu3, CHUHTE3, KiIaccu(UKalusi, NEPUOAUYHOCTb, HAOJIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOEIIb, SIBJICHUE.

@Pusuka: marepus, aToM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJI, W3OTOIIbI,
pPaznoaKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKHUI 3aps], BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKHUE BEJIWYUHBI, EIUHHUIBI H3MEPEHHUs, KOCMOC,
IUTaHETHI, 3BE311b1, COHIIC.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJbI, MOJE3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.



9 KUIIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepuonnueckuil 3akoH. llepuomuueckas cucrema XUMHUYECKUX dyeMeHToB [[. .
MenneneeBa. CTpOo€HHE aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOJOB, KaNMs, KaJblUsd U UX COCIUHEHUN B COOTBETCTBUH C
ITOJIO’KEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCUMOCTH CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUIA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XMMUYECKHUE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K Pa3JIM4YHbIM KJJaccaM HEOPraHMYECKUX COEIUHEHHI,
TEHETUYECKAS CBA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XuMUYECKMX peakluil MO pa3iIUyHbIM IpU3HaKaMm (M0 4YUCTy U
COCTaBYy Yy4YacCTBYIOIIMX B PEaKUMHU BELIECTB, MO TEIUIOBOMY 3(deKTy, 1Mo U3MEHEHUIO
CTeNeHEl OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO
KaTajau3aropa). DK30- U SHJIOTEPMHUUECKHE PEAKIUU, TEPMOXUMHYECKUE YPABHEHHS.

[lonsiTue o ckopoctu xumudeckor peaknuu. Ilonsitue 00 o00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakiusax. [loHsTHE O TOMOreHHbIX M T'eTepOreHHBIX
peakuusx. Ilowarue o xaranmsze. IloHaTne o0 Xumudyeckom paBHOBecuu. DakTopsl,
BIIMSIOIIHAE HA CKOPOCTh XMMUUYECKON PEAKLIMU U MTOJI0KEHNE XUMUYECKOTO PaBHOBECUS.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIN OallaHC OKUCIUTENHbHO-
BOCCTAHOBUTEIIbHOM pPEaKLUH. CocraBiieHue YpaBHEHUU OKMCJIUTEIBHO- -
BOCCTAaHOBHTEJIbHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTUYECKON AUCCOIMALUU. OJNEKTPOJUTBI U  HEDJIEKTPOJIUTHI.
Katnonsl, aHuoHpl. MeXxaHU3M JUCCOLMALIMM BELIECTB C Pa3JIMYHBIMU  BUJIAMH
XuMHu4eckon cBs3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble DJIEKTPOIIUTHI.

Peakiiun wmoHHOTO OOMEHa. YCIOBHS NPOTEKAHUS pPEaKIUid HOHHOTO OOMeEHa,
MOJIHBIE U COKpAallléHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOWCTBa KUCJIOT, OCHOBAaHUW U
coliei B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHUECKON mauccormanuu. KauecTBeHHbIE
peakiuu Ha noHbI. [loHsTHe 0 ruaponmse conen.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHUE C MOJEIIAMHU KPUCTALINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METa/NIOB W HeMeTauioB (Tpadura m amMasa), CIOKHBIX BEIIECTB (XJIOpHAAa HATPHS),
HCCIICJOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEAKLUU OT BO3JAECUCTBUS PA3IMYHBIX
(akTOpOB, HCCIEAOBAaHUE DIEKTPOIPOBOAHOCTH PAacCTBOPOB  BEHIECTB, Ipoliecca
JUCCOLIMALIMM KUCTIOT, IIEJI0Yel U coiel (BO3MOXKHO MCIOJIb30BAaHUE BHUJIE0 MAaTEPUAIIOB),
IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU TPOTEKaHUS PEAaKIUd HOHHOTO
obmeHa (oOpa3zoBaHME oOcajaKa, BBIIEICHHE Tras3a, oOOpa3oBaHHWE BOJIbl), OIBITOB,
WUIIOCTPUPYIOIINX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuidl (ropeHue,
peaKklUuyu pa3JOKEHMs, COEIUHEHUs), pacClO3HaBAHME HEOPraHWYECKHX BEIIECTB C
ITIOMOIIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHNE DKCIIEPUMEHTAIIBHBIX 3a/1a4.



HemeTtanjibl 4 MX coeTMHEHUSA

OO01mast xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHHSI aTOMOB, XapaKTepHbIE
cTeneHu okucieHud. CTpoeHue u pU3NUecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XHUMHUYECKHE CBOMCTBA HAa MpUMEpE XJIopa (B3aUMOJACICTBUE ¢ METAJIJIaMU, HEMETaJIaMH,
miesnoyamu). XjopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IONY4YEHUE,
npuMeHeHue. JlerncTBrue xjopa W XJOPOBOAOPOAA HAa OpPraHU3M 4YeJoBeKa. BakHeniiune
XJIOPHJIBI M X HAXOXKICHUE B TIPUPOJIC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M cephbl. AJIOTpONHbIE MOAM(PUKALMK KHCIOpOAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPO, CTPOEHUE, (PU3NUECKHEe U XUMHUUYECKHe cBOMCTBA. OKCHUIbI
cephl Kak TMPEICTAaBUTEIU KHCJIOTHBIX OKCHUJIOB. CepHasi KHUCIOTa, (PU3HYECKUE U
XUMHYECKUE CBOMCTBa (00IIME KaK MpPEJCTAaBUTENsl Kilacca KUCIOT U cHelupUuYecKue).
XVMMHUYECKHUE PEAKIUH, JIeKAIIUe B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJyYeHusl CepHOn
KucloThl. [IpumeHenue cepHoit KUCIoThl. CoNMM CepHON KUCIOThI, KAUECTBEHHAS PEaKITus
Ha cynbdaT-uoH. Haxoxxnenue cepbl W €€ COENMHEHHH B MPUPOAEC. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOILIEH Cpeibl COETUHEHUSIMU Cepbl (KUCTOTHBIE JT0KIH, 3arpSI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAILCHUS.

O6mas xapakrepuctuka 371eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHHUSA. A30T, paclpocTpaHEHUE B NPHUPOJE, (PU3MUYECKHE U
XUMHYecKue cBoiicTBa. KpyroBopoT azorta B mpupoje. AMMHUAK, ero (usmdyeckue u
XUMHYECKUE CBOWCTBA, MoJiyueHHe M npuMeHeHue. Coid aMMOHMS, UX (U3HUECKHE U
XUMHYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiiysi Ha HOHbI aMMOHUS. A30THas
Kucinotra, e€ TModydeHue, (QU3NYEeCKHUe ¢ XUMUYECKHe CBOMCTBa (0Omue Kak
NpeCTaBUTENST Kilacca KUCIOT W crneruduueckue). Mcnonb3oBaHne HUTPATOB M CoOJieH
aMMOHHUSI B Ka4€CTBE MUHEPAJIBHBIX YA0OpECHHN. XUMHYECKOE 3arps3HCHHE OKPYKaIOIIeH
Cpelbl COCAMHEHHSIMHU a30Ta (KUCIOTHBIC [OXKIH, 3arpsA3HEHUE BO3[yXa, IMOYBHI U
BogoéMoOB). Docdop, amoTponHble MoguduKanuu Gocdopa, Guznyeckue 1 XUMHIECKUE
croiictBa. Oxcun dochopa (V) u dochopnas xucnora, ¢uznueckue U XUMHUUIECCKUE
CBOICTBa, onydenue. Mcnonp3oBanue ¢pochaTtoB B KaueCTBE MHHEPATIBHBIX YIOOPECHHIA.

O6mast xapakrepuctuka saemMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIE  CTETICHHM  OKHCICHHs.  YTJIEpOJ,  aJJIOTPONMHBIE  MOAH(PUKAIINH,
pacnpocTpaHeHue B Tpupone, (HU3MYeckue U XUMHUYECKHE CBOWCTBA. AICOpOIHS.
Kpyrosopot yrinepoma B mpupozae. Okcuabl yriepona, ux (U3MYECKHE W XUMHYCCKUE
CBOICTBA, NIEWCTBHUE HA YKUBBIC OPTraHU3MBI, TIOJyUYEeHUE M MPUMEHEHUE. DKOJIOTHICCKUE
mpoOemMsbl, CBs3aHHBIE ¢ OKcuaoMm yriaepoaa (IV), rumoreza rI00aBHOTO MOTETICHUS
KJIMMaTa, MApHUKOBBIA J(¢eKT. YronpHas Kuciaora WM e€ coimu, ux (Qu3ndeckue u
XAMHYECKUE CBOWCTBA, MOyYeHUE U MpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaTt-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUITMHE, TMPOMBIIIJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX
yraepona (MeTaH, 9TaH, STWICH, AalleTHJICH, 3TaHOJ, TIUIEPHH, YKCYCHas KHCIIOTa).



[IpuponHble UCTOYHUKH YTIIEBOJOPOJIOB (yroyib, MPUPOAHBIN T'a3, HEPTH), MPOAYKTHI UX
nepepaboTku (O€H3UH), UX POJb B OBITY U NMPOMBINIUICHHOCTU. [loHsATHE O OUONOrnYecKu
BOKHBIX BEIIECTBAX: XupaxX, Oelkax, YrjieBojax — W HUX pPOJU B KU3HHM YeEJIOBEKa.
MarepuanbHoe €JMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckre U XUMUYECKHE CBONCTBA, MOJYYECHHUE W TPUMEHEHHE.
Coenunenus kpemHusi B npupoje. OOmue npencrapieHuss 06 oxcune kpemuus (1V) u
KpeMHHeBOM kuciotre. CUIMKATBl, WX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiliue cTpouTeNbHbIE  MaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eroH. [Ipobnembl G€30macHOr0 MCMOJIb30BaHUS CTPOUTEIBHBIX MaTEpHUAIOB B
MOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpa3loB HEOPraHWYECKUX BEIEeCTB, CBOWCTB COJISTHOM KHCIIOTHI,
POBEJICHUE KAYECTBEHHBIX PEaKIUid Ha XJIOPUI-UOHBI W HAOIIOJCHUE MPU3HAKOB HX
MPOTEKAHUSI, ONBITHI, OTPAXKAIOIKNE (PU3NUECKUE U XMMUYECKUE CBOWCTBA raJJOTeHOB U UX
COoeIMHEHU (BO3MOXHO MCIIOJB30BaHNE BUIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pa3aMu
XJIOPUJOB (TaJOTEHUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €€ COCAMHEHUSIMHU
(BO3MOKHO HCTIOJIb30BAHUE BUJIEOMATEPUATIOB), HAOIIOJCHUE TMpolecca OOYTIIMBaHUS
caxapa Toj JeWCTBHEM KOHIIGHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3yUCHUE XUMHYCCKHUX
CBOMCTB pa30aBICHHOW CEpPHOW KHUCIOTHI, MPOBEICHUE KAYCCTBCHHOW peakIuu Ha
cynbdar-uoH U HaOIIOJeHNEe TpHU3HaKa €€ MPOTEeKaHUs, 03HAKOMJIEHHE C (U3HUUYECKUMU
cBoiicTBamMu aszora, ¢ochopa U UX COEOUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMAaTepUaIoB), oOpa3lamMu a30THBIX U (GoCchHOPHBIX YAOOpEHHH, IOJydeHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHHE CBOMCTB aMMHaKa, MPOBEJCHUE KauyeCTBEHHBIX
peakuuii Ha WOH aMMOHHUS U (ochaT-uOH M HM3yUYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICMICTBME KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeEIbl0 (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEpPUAJIOB), HU3YYEHHUE MOJENEd KPHUCTALUIMYECKUX PEIIETOK
anMasa, rpadura, QyuiepeHa, 03HAKOMJIEHHE C IPOIECCOM aJCcCOpOIHMH pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM IMPOTHUBOTa3a, MoJy4yeHue, cooupaHue,
pacro3HaBaHUE W M3YYEHHE CBOMCTB YIJIEKHCIOrO Tra3a, MPOBEJACHUE KaYeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-HOHbBl M H3yYECHHE IMPU3HAKOB HX MPOTEKAHUS,
O3HAaKOMJICHME  C  MNPOAYKUMEH  CHIMKATHOM  MPOMBINUIEHHOCTH,  PEILICHHE
AKCHEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHeillne HeMeTaubl U UX COCIUHEHUS.

MeTausibl M UX COeIMHEHUS

OO0miasi XapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojioxxeHusa B llepuomndeckont cucreme xumuueckux sineMeHToB [[. M. MenneneeBa u
ctpoeHusi aromMoB. CTpoeHHe MeTauioB. MeTtamimyeckas CBSI3b M MeTajuIMuecKas
KpUCTAJIIMYECKass pel€Tka. OIEKTPOXUMHUUYECKUN  psii  HaOpsDKEHUW — METasioB.
duzuyecKkue 1 XMMHYECKHE CBOMCTBA MeTauioB. OOIIME CIIOCOOBI MOJYyYEHUs] METAJIJIOB.
[lonsiTue 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIiaBel
(cTasb, 4yT'yH, JIOpaTOMUHUN, OPOH3a) U UX NPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lesouHble MeTauibl: MOJOXKEHHE B llepmoanueckoll cucremMe XUMHUYECKHX
snementoB JI. WM. MenaeneeBa, CTpOCHME HUX aTOMOB, HAaXOXJICHHUE B MPUPOJIE.



dusnueckue MW XUMHUYECKHE CBOMCTBa (Ha mnpuMepe Hatpus U Kanus). OKCUIBI U
TUAPOKCHUIBI HATPUS U Kanusd. [[pyuMeHeHre MeI0YHbIX METAJIOB U UX COCIMHEHHUI.

[IlesrouHO3EMENBHBIE METAJUIBI MAarHUM M KajabLUM: MonokeHue B Ilepuonnueckon
cucteMe xuMuueckux aiemeHToB 1. . MenneneeBa, cTpoeHue UX aTOMOB, HAXOKICHUE B
npupone. Pusnyeckue M XUMHUYECKHE CBOMCTBA MarHus M Kajublusd. Baxueniue
COeIMHEHUs Kaiblusi (OKCUM, THAPOKCHA, coiu). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpPaHECHMUS.

Amromunuii: nonoxxkenue B [leproanueckoin cucteme XuMHYeCcKux 3yemMeHToB /1. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHUE B mpupone. DU3NUECKUE U XUMUUYECKUE
cBoMcTBa amroMuHMsI. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUIPOKCUIA ATIOMUHUSI.

Kenezo: nonmoxenue B Ilepuoauueckoid cucremMe XUMHYECKUX 3yemMeHToB [, .
MenzeneeBa, CTpOCHUE aTOMa, HaxoXJaeHUE B mpupoae. Duznueckrue U XUMHUYECKHUE
cBoicTBa keneza. Oxkcuanl, TuApokcuasl U conu xeneza (l1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE C oOpas3liaMyd METaJUIOB U CIUIABOB, UX (PU3UYECKUMH CBOMCTBAMHU,
U3YyUYCHUE  pe3yJIbTaTOB KOppO3uu METaJLJIOB (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMAaTEpHaIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHJIA KaJbIUsS U HATPUS C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), UCCIICIOBAHNE CBOWCTB >KECTKOW BOJIBI,
npoliecca TOPEHHs KeJe3a B KUCIOpOAe (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEPHUAIIOB),
IIPU3HAKOB ITPOTEKAHUsI KAYECTBEHHBIX PEAKIMM HA UOHBI: MarHus, KaJIblUsl, aTFOMUHUS,
nmuHka, skeneza (II) m xenesa (l11), mequ (Il), HaGmromeHue W ommMcaHWe IPOIIECCOB
OKpallMBaHMs IJJaMEHM MOHAMHU HATpUs, Kalus U KajlbLHs (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEpPUAJIOB), HCCIEIOBAaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS U
TUAPOKCHUIA IUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenmme MeTasisl
U UX COCUHECHUSY.

XuMHA U OKPYXKAKINAA Cpeaa

BemectBa w Marepuasbl B MOBCEIHEBHOW JKWU3HM 4YEJIOBEKAa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB W XUMUYECKMX peakinuii B ObiTy. IlepBas momomis mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpyXkarwlleil cpeabl (mpedenbHas JOMycTHUMas
KOHLIeHTpaus: Bemects, gaigee — [I[JIK). Ponp xuMum B pemieHWH HKOJOTHUECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

u3ydeHrue oO0pas3ioB MaTepuasoB (CTEKJIO, CIUIaBhl METaJUIOB, IOJMMEpPHBIE
MaTepuarbl).

Mexcnpeomemunie cea3u

Peanuzamus MexnpenMeTHBIX CBS3€M NpU H3Yy4YeHUM XHMMUH B 9 Kiacce
OCYIIECTBIISIETCS] YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbBIX TOHSATUMN, TaK U
MIOHATHUH, SIBJIAIOIIAXCS CUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO
LHKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYyYHBINH (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanmM3, CHUHTE3, KiacCcu(UKaIusi, TEPUOIUIHOCTh, HAOIIOACHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, H3MEpPCHHE, MOJEb, SBICHUE, MAPHUKOBBIM A EKT, TEXHOIOTHSA,
MaTepHaIbI.

dusnka: maTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWI, H30TOIIbI,
PaIMOAaKTHBHOCTh, MOJIEKYJa, JJICKTPUYSCKHHA 3apsj, TPOBOJAHHUKH, IOJIYIPOBOIHUKH,
TUDJICKTPUKH, (POTOIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCTb, KPHCTALIMYECKAs PpEMmETKA, CIUIaBbl, (HHU3UICCKUE
BEJIMYHMHBI, CAWHUIIBI HW3MEPEHHUs, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Connue.

buonorusi:  ¢dotocuHTe3, JabIXaHue, Owochepa, OSKOCHCTEMa, MUHEpaIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpandbl, TOPHbIE TMOPOAbI, IOJIC3HbIE
HCKOIIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.



IHIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE pPe3yJabTaThl OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOA¢ OOy4YeHUsS XHMHH B EIUHCTBE Y4YeOHOW U BOCIHMTATEIHLHOMN
JESATENHPHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHMUCKUMHU COIIMOKYJIBTYPHBIMUA U
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TIPUHATBIMHA B OOIIECTBE MPAaBWIAMH U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMUS, CAMOPA3BUTHS M COLMATH3AIIH
00y4Jaromuxcs.

JIMYHOCTHBIC Pe3yJbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIONUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOM TIO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIUN M PACIIUPEHUE OTBITA JCATCILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCUYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY H
HAyYHOMY HACJICJUIO, TTOHMMaHHUS 3HAYCHUS XMMHUYCCKOW HAYKW B KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH  BIANETh JOCTOBEpHOW wuH(pOpMammeld O TepeoBhIX
JOCTIKEHUSAX M OTKPBITHSX MHPOBOW M OTCUCCTBCHHOW XMMHH, 3aMHTCPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABIICHUSI O COIMAIBLHBIX HOPMAaX W TpaBUiIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJJICKTUBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  TOJIE3HOM,
y4eOHO-MCCIIEI0BATEIILCKOM, TBOPUECKOW M IPYTHX BHIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HON COBMECTHOMW JESITETbHOCTH TPHU BBHITTOJHEHUU YI€OHBIX, MO3HABATEIHHBIX
3a/a4, BBIMOJHCHUA XHMHUYCCKUX OKCIIEPUMECHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB,
CTpEMJICHHS K B3aUMOIIOHUMAHHWIO M B3aWMOIIOMOIIM B TIpOIlECCe ITOW y4eOHOM
JESTEILHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBENICHUE ¥ IMOCTYIIKH CBOMX TOBAPHIICH C
MO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YYE€TOM OCO3HAHHS IOCIEICTBHM
MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEHIECTBE U XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JIJIS
MOHUMAaHUS CYIHOCTH HAYYHOW KApTUHBI MHUpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON Cpeaou, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIFHBIC MOTHBBI, HANIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHWN 1O XWMHH,
HEO0OXoMUMBbIE NIl OOBSICHEHUST HAOII0TaeMbBIX TIPOIIECCOB M SBIICHUMN, TTO3HABATEIHHOM,
MH()OPMAITMOHHONW M YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOATEIHLHOMN
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPATypOH, JOCTYIMHBIMU TEXHUYCCKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;



MHTEpEC K 00YyUYEHUIO U MO3HAHUIO, JH003HATENBHOCTh, TOTOBHOCTh U CIOCOOHOCTh
K CaM000pa30BaHMIO, IPOEKTHOM U HCCIEAOBATEIBCKONU JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlaJbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME UEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3[I0pOBbII 00pa3 *U3HU, OCO3HAHHUE MOCIEACTBUN U HENPUITHE BPEIHBIX
NpUBBIYEK  (YNOTpeOJeHUs  aJKOrojs, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
coOI0IeHus ITpaBuil 0€30MaCHOCTU IPHU OOPAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
U peaJbHOU )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEeC K NPAKTUYECKOMY HU3Y4YeHHIO npodeccuii W Tpyna pa3inuyHOIro poja,
yBaXEHHE K TPyAy M pe3yjibTaTaM TPYAOBOM JAESITENIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHS] TPEAMETHBIX 3HAHUM 1O XHUMHH, OCO3HAHHBIA BBIOOP WHAMBUIYATHHOU
TPACKTOPUU TPOJOJKEHUsT 0Opa3oBaHUs C€ YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEIIHON
npodeccUOHaIbHON AESTENBbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

HKOJIOTHYECKHU 1EJeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK MCTOYHUKY KM3HHM Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHE IEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3MYECKOMY U
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH COONIOACHHUS TMpaBuil 0OE€30MacHOTO
MOBEJICHUSI TIPU pabOTe C BEUIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3J0POBHIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, MMOJTydaeMble MPU U3YYCHUN XUMUU, JIJIST pEUICHUs
3a7la4, CBS3aHHBIX C OKPYJKAIOWIEH NPUPOJHOW CpEeAOM, I IIOBBIIMIEHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TI00aTBFHOTO XapaKTepa dKOJOTUYECKUX MPOoOIeM
U IIyTEil UX pELIeHUs TOCPEICTBOM METOJI0B XUMHUH, SIKOJIOTUUECKOTO MBIIICHHS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLIMATIbBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B coctaBe MeTanpeMETHBIX PE3YIbTATOB BHIACISIOT 3HAYUMBIE TSl (POPMUPOBAHHMS
MHUPOBO33pEHUST OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (akT,
CUCTEMA, MPOLECC, 3KCHEPUMEHT MU JPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX YYEOHBIX MpEIMETaX M IO3BOJISIIOT HAa OCHOBE 3HAHUW M3 3THUX MPEIMETOB
dbopMHUpOBaTH TPECTABICHUE O IETOCTHOW HAYyYHOW KapTWHE MHpPA, M YHUBEPCAIbHBIC
ydeOHble NeWcTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIC
oOecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIPHOMY TUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YU€OHOM NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHUS] PU OCBOCHUU 3HAHUM:
pPacKpbIBaThb CMBICII XUMUYECKUX TMOHATHUN (BBLACISITH HMX XapaKTepHbIE MPU3HAKH,



YCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTUMU TOHSATHUSMH), HCIOJIb30BaTh MOHSATUS IS
OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBIICHUM, BBIOUpPATh OCHOBAHUSI U KPUTEPHUHU JJIsI
KJaccupuKalMu XUMHUUYECKUX BEIIECTB W XUMUUYECKUX PpEaKLUi, YCTaHaBJIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU W3YUYCHHUs, CTPOUTH JIOTUYECKHE
paccyxaeHusi (MHIYKTHBHBIE, JEIyKTUBHbIC, IO aHAJOTWHW), JejaTh BBIBOJALI U
3aKJIIOYCHUS;

yMEHHE TPUMEHSTh B TpollecCe TMO3HAHUA MOHATUS  (MPEIMETHBIE U
METanpeIMETHbIC), CUMBOJIMUYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yEeMble B XHUMUHU,
peoOpa3oBBIBATh IIMPOKO MNPUMEHSAEMbIE B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA), XUMHUYecKast GopMysia U YpaBHCHUE XUMUYECKOU
peakiuu — NP pelIeHUH y4eOHO-TIO3HABATEIbHBIX 3a/1ad, C YYETOM STHUX MOJEJIbHBIX
NpEACTaBICHUN BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK H3Y4aeMbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB W XUMHUYECKUX DPEaKIHUM, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIC CBSI3M M TMPOTUBOPEUHUS B H3Y4aEMbIX
mpoliieccax U sIBJICHUSX.

Ba3oBrble ncciaenoBaTeIbCKHE TeiCTBHA .

yYMEHHUE UCIIO0Ib30BaTh MOCTABJICHHBIE BOMIPOCH B KaU€CTBE MHCTPYMEHTA MMO3HAHUSA,
a TakkKe B KaueCTBE OCHOBHI JIsi (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHM;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OPTraHW3allMd U  IPOBEJICHUIO
YUCHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOJaTh 32 XOJAOM MpoIlecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATH €T0 Pe3yNbTaT, PopMyIUpoBaTh 000OIIEHNS U BBIBOJBI 110 Pe3yIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOJeIaHHOHN padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIMIO PA3TUIHBIX
BUJIOB W (OpPM TMPEICTABICHUS, TOJy4aeMyl0 HW3 pa3HbIX HCTOYHUKOB (HAY4YHO-
HOMyJIApHAs JINTepaTypa XUMHUYECKOTO COJCpP)KaHMS, CIPAaBOYHBIC TOCOOHS, PECypChI
HNHTepHeTa), KpUTHYECKH OIIEHUBATh MIPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(MOPMAIIHIO;

YyMEHHE TMPUMEHSATH pa3JIMYHBIC METOJbl W 3alpoChl IPH IIOMCKE M OTOOpe
nH(pOpMAIMK M COOTBETCTBYIOIINX JAHHBIX, HCOOXOAUMBIX IS BBIITOJHEHUS YUSOHBIX H
MMO3HABATEIBHBIX 3a/Ja4 ONPENCIIEHHOrO0 THITA, IPHOOPETCHHE OIbITa B 00JACTH
HCIIOIb30BaHUs HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIAJICHUE KYJIBTYPOI
AKTHBHOTO HCIIOJIb30BAaHUS PA3JIUYHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSTEIIBHO BBIOMPATH
ONTHUMaJIbHYI0 (GOpPMYy TpEACTaBICHUS HHOOPMAMM W WUIIOCTPUPOBATH pelllacMbIe
33/1a9M HECJIIOKHBIMHA CXEMaMH, JuarpaMMaMH, JIPYTUMH GopMaMHu TpaduKkd H HX
KOMOMHAIIUSIMU;

YMEHHE MCIO0Ib30BaTh U aHAJIM3UPOBATH B Mpoliecce YUeOHOU U MCCIEI0BATEIBCKOM
NEATeIBHOCTH WHOOPMAIIMIO O BIMSHUM TMPOMBIIIJICHHOCTH, CEJIHCKOTO XO3SHCTBA H
TPaHCTIOPTa HA COCTOSHUE OKPYKAIOIIECH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBepPCcAIbHbIE YUeOHbIE JeliCTBHS:



yMEHHUS 3aJlaBaTh BOIPOCHI (B XOJie auanora u (WiM) IUCKYCCHUU) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (OPMYIUPOBATH CBOU MPEHJIOKEHUS OTHOCUTEIBHO BBITIOJTHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHUS TIPEACTAaBISATh MOJYYCHHBIE PE3yJbTaThl MO3HABATEIBLHON NIESITEIBHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALNI0 PE3YJIbTATOB BBIMOJHECHUS
XUMHUYECKOTO JKCIepUMEHTa (J1a0OopaTOpPHOrO OMbITa, JIabopaTOpHOM pPabOTHI 1O
MCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUS  Y4eOHOTO  COTPYJHHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEILHON M HCCIIECIOBATEILCKON JEATEIbHOCTH TMPU PEIICHUHW BO3HUKAIOIIUX
npoOJjieM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJACOBaHUS MO3UILMM (00CYX IeHUS,
oOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPJAWHALIMS COBMECTHBIX JCHCTBHIA,
OTIpeIeJICHNE KPUTEPHUEB 0 OIICHKE KAYECTBA BBIMOJHEHHONU Pa0OTHI U IPYTHE).

PeryisiTuBHBIE YHHBEpPCAJIbHbIE YYeOHbIe 1eiCTBHS:

YMEHHUE CaMOCTOSTENILHO  ONpeNeNsiTh Iedu  JEATEeIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIIAITh, KOHTPOJIUPOBATh M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITEeNbHOCTh, BbIOMpaTh Hambonee >P(GEeKTHUBHBIE CMOCOObI pelIeHUsT Y4eOHBIX U
MO3HABATEIBHBIX  3a7a4, CaMOCTOSITEJIbHO  COCTAaBIATh  WJIM  KOPPEKTUPOBATH
PEJIOKEHHBIH aJITOPUTM JCHCTBUM TNMPU BBIOTHEHUU 3aJIaHUN C YYETOM TOJYyYEHUS
HOBBIX 3HAaHMH 00 WH3ydyaeMblX OOBEKTaX — BEIIECTBAX U PEAKIHIX, OIICHUBATH
COOTBETCTBHME TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOM 1€JIH, yMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCJIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOEHHUIO 0053aTEIBLHOTO COJEpIKaHMUS,
YCTAaHOBJICHHOTO JTaHHOW (QeqepanbHOi paboueld MporpamMmoi, BBIACISIIOT: OCBOCHHBIC
0o0ydJaromMUMHCsT HaydHbIE 3HAHUS, YMEHHUS W CIIOCOOBI JCHCTBUM, crienuduueckue s
peIMETHON o0nacTu «XUMHUS», BUIBI ACSTEIBHOCTH MO TOTYYSHUIO HOBOTO 3HAHUSA, €TO
MHTEPIIPETAIlMK, TPEeoOpa3oBaHUI0 W TPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX M HOBBIX
CUTYalUsX.

K konmy oOyuenus B 8 Kjacce mpeaMeTHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

epaCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSITHH: aTroM, MOJIEeKyJa,

XUMUYECKUI 3JEMEHT, NPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpPOIHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs AaTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBas
JI0JISI XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIN 00BEM, OKCUI, KUCIIOTA,
OCHOBAaHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCJICHUS, XUMHYECKas
peaknus, KaaccuuKaIms peakiuii: peakiui COSANHEHMS, PEAKIINHA PA3TOKECHUS,
peakiuy 3aMelICHHs, Peaknuu OOMeHa, 9K30- M DHIOTCPMUYECKHE PEaKIINH,
TETUIOBOM 3 (PEeKT peakiuu, SApOo aToMa, SJICKTPOHHBIM CJIOM aToMa, aTOMHas
opOutanb, paanyc aroMa, XUMHUYECKas CBsA3b, IMOJSPHAsT M HEMNOJspHas
KOBQJICHTHAs1 CBSA3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaCCOBAasl J10JIs
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIlUs) B paCTBOPE;



e WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATUNA M MPUMEHSTH 3TH
MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAILCHUM;

¢ CMOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY HJisi COCTaBieHUS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OIIPE/ICIIATh BAaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, CTEIECHB
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUAX, MPUHAJIC)KHOCTh BEIIECTB K
OnpefeIEHHOMY KJlacCy COEIMHEHHMH 1Mo ¢GopMmynaMm, BHJI XUMUYECKOM CBS3HU
(KoBaJIEeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

e packpeiBaTh cMmbIch lepuonndeckoro 3akona /Jl. . Menaeneesa: 1eMOHCTPUPOBATH
NOHMMAaHWE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB OT UX
nosioxeHusa B Ilepuoamyeckoil cucTemMe, 3aKOHOB COXPAaHEHHsI MAacChl BEILECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;

¢ ONKUCHIBATh W XapakTepu3oBaTh TabnuuHyr0 Gopmy I[lepuonnueckoit cuctemsl
XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAsi moarpymnna (A-rpymnma)» u
«robounas noarpynna (b-rpymnma)», manabsie U OOJbIINE MEPUOJbI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMmeroTcss B Tabmuue «llepuoanueckas cucrema
xumuyeckux snemeHToB JI. M. MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH
CTpPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj fjpa, 00Iee 4Hucio
ANIEKTPOHOB U PACTIPEIEICHUE UX TI0 AIEKTPOHHBIM CIIOSM);

e KJIACCU(UIIUPOBATh ~ XUMHMYECKHE  DJIEMEHThI, HEOpPraHMYecKHe  BEIIeCTBa,
XUMUYECKHE peaKkiuu (110 YHUCIYy U COCTaBY YYacTBYIOIIMX B PEAKIMU BELIECTB,
o TeTuIoBoMYy (P dexTy);

e XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIME XMMHUUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEpKAasi ONHCAaHUE NpPUMEpPaMH MOJEKYISPHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

 IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3JINYHBIX YCIOBHUSX;

¢ BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3J€MEHTa MO (hopMyse COeAMHEHHUS, MaCCOBYIO
JOJIF0 BEIIECTBA B PACTBOpE, IMPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOU
peakuu;

e IPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON E€ITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHe, CHCTeMATH3allhi0, KIAaCCU(DHUKAINIO, BBISBICHUC
MPUYMHHO--CJICICTBEHHBIX CBSI3€d — JUISI M3Y4YEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYyYHbIE METOJbl MO3HAHUSI — HAOIIOJCHHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

eCJIEIOBATh MpaBWJIaM I[OJb30BaHUS XMUMHUYECKOW TOCYIOW U J1abOpaTOPHBIM
o0opyIOBaHNEM, a TAK)KE MPaBUIIaM OOPAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLMSIMU 1O BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHOW MAaCcCOBOM JOJIEM PAaCcTBOPEHHOTO
BEIIECTBA, I[UIAHUPOBATh W IPOBOAUTH XUMHUYECKHE OSKCIIEPHUMEHTBI 10



pacIlio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIbI0 HMHAMKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JIPyTHUE).
K xoniy oOyuenuss B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUUECKUN IJIIEMEHT, aTOM,
MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakiusi, XUMHYECKas CBs3b, TEIJIOBOM 3h(eKT peakuuu, MOJIb, MOJSPHBII
00bEM,  pacTBOp,  DIEKTPOJMUTHI,  HEAICKTPOJUTHI,  AICKTPOJIUTHUYECCKAS
JMCCOIMAIINSI, PEAKIIMM MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUIECKOe PaBHOBECHE,
oOpatuMble W HEOOpaTHUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaKiluu, OKHUCJIUTEIh, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBJICHUE,
ajuiotponusi, amMpOTEPHOCTh, XUMHUUYECKas CBsI3b (KOBaJe€HTHAasl, WOHHAas,
METaJUTMYeCcKas), KpPUCTA/UIMUECKas pemI€TKa, KOppO3us METalioB, CIUIABHI,
CKOPOCTh XMMHUYECKOW peakIiuu, TMpeienbHo aomyctuMas kouueHtpamus [TJIK
BEIIECTBA;

 ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITUN W MPUMEHSTH 3TU
MOHSITHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUIA;

* ICTIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS COCTaBieHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPENENATh BAJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUUYECKUX OJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAIECKHOCTh BEIIECTB K ONPEAECIEHHOMY
KJIaccy COoeAMHeHUN 1o QopMmyiaM, BHJI XUMUYECKOW CBS3U (KOBajJeHTHas,
MOHHAsl, METaJNINYecKas) B HEOPraHUYECKUX COEAMHEHUSAX, 3apsJ HOHa IIO0
XUMHYECKOU (popmyre, xapakTep CpeAbl B BOJHBIX PAacTBOPaxX HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAINTIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpeiBaTh  cmbici  llepuommyeckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHHWE: OMHUCHIBATH U XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ileproandeckoit CUCTEMBI XUMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATHS
«rmaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpymnma (b-rpymma)y», manbie
U OONbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOphIE MMEIOTCA B
MEPUOANYECKON TaOIMIE, C YUCIOBBIMU XAPAaKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsAn sApa, OOIIee YHCIO DJICKTPOHOB H
pacnpeiesieHue UX Mo 3JIEKTPOHHBIM CJI05IM), OOBSICHIThH O0IIMEe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUN B MIpeeiax MaibiX epUoa0B
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

e KJJaCCU(PUIIUPOBATh  XMMHYECKHME  DJIEMEHThl, HEOPraHWYEeCKHUE  BEIIEeCTBa,
XUMUYECKHE peakiuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEILIECTB,
o TemioBoMY 3(P(deKTy, M0 HM3MEHEHHUIO CTENEHEeW OKUCICHHS XUMHUYECKUX
AJIEMEHTOB);



e XapaKTEepHU30BaTh (OMHUCHIBATH) OOIIME U CIEUUPUUECKHME XMMHUYECKHE CBOMICTBA
INPOCTBIX W  CIOXKHBIX  BEIIECTB, MOATBEP)KIAAas ONHUCAHUE MIPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUNA;

¢ COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTHYECKON IUCCOLMALMM KHUCIOT, LIENOYed u
CoJiel, TIOJIHBIE U COKpAIl€HHbIE YypaBHEHHsS pPEakUuid HOHHOro OOMEHa,
YPaBHEHMS PEaKLMi, MOATBEPKIAIOUIUX CYIIECTBOBAHUE TE€HETUUYECKOH CBS3H
MEXIY BELIECTBAMHU PA3IUUYHbBIX KJIACCOB;

* PaCKpbIBaTh CYUIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKui;

* IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MUX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHMS] XUMUUYECKUX MTPEBPAILICHUN B pa3JIMYHBIX YCIOBUSAX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJSIPHYIO Macchl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIEMEHTa MO (QopMylie COEIUHEHUSI, MaCCOBYIO
JI0JIF0 BEIIECTBAa B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOU
peakuuu;

eCcOONIONATh TMpaBUiia TOJIL30BAHUS XUMHUYECKOM TOCYJIoM H J1abopaTOPHBIM
o0opyAOBaHUEM, a TaKXKe IMpaBuiIa oOpalleHus C BEIIeCTBAMH B COOTBETCTBHUH C
UHCTPYKIMSIMU TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKHX OMBITOB IO
NOJIYYCHUIO U COOMpaHUIO Ta3000pa3HbIX BELIECTB (aMMHaKa U YIJIEKUCIIOrO
rasa);

e IPOBOJUTh PEAKLUUM, MOATBEPXKIAIONIME KayeCTBEHHBIM COCTaB pPa3IUYHBIX
BEIIECTB: PaclO3HABATh OINBITHBIM MyTEM XJIOpHUI-, OPOMU-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

e IPUMEHSATH OCHOBHBIE ONEPALUHA MBICIUTEIBHON JAESTEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AINIO0, BBISIBICHUE MPUYNHHO-CIIEICTBEHHBIX
CBSI3€U — JJI1 M3YUYEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIHUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHMA — HaONIOJACHHE, W3MEpPEHHUE, MOJCIUPOBAHUE,
AKCHEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBOo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IlepBonayanbHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmmorexa TOK
) P https://m.edsoo0.ru/7f41837c
JIESITEILHOCTH YeJI0BEKa
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 1
HICCTBA 1 XHMHIHCCKHE peaKitiu https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonstue o kucnorax u bu6moreka [IOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACChI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xummnuecknx 3jemMeHToB JI. U. MenneneeBa. CTpoenne arToM0B. XMMHUYeCKas

cBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

[Iepuonnueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6mmoreka [JOK
XUMUYECKUX dneMeHToB 1. Y. https://m.edso0.ru/7f41837c
Mennene-esa. CtpoeHue aroma

3.2 XuMu4eckas CBS3b. 8 1 bu6mmoreka [JOK
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OKHUCIIUTEIIBLHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriydieHue 3HaHuN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyIHpL. +p https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmbl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 1 MX COeIMHEHHUS
3.1 OO0111€e cBOIiCTBA METAILIIOB 4 bubmnorexa [IOK

https://m.edsoo.ru/7f41a636
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3.2 Baxxuetimmme MeTamuibl U X COSTUHCHUS 16 brbamorexa LHOK
https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus n okpy»kaiomnias cpeaa
4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrtpoiasbubie | IlpakTuyeckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUH 1 bubmotera [JOK

https://m.edsoo.ru/ff0d227e

3 CraproBas muarHoctuka( U3 pe3epna) 1 1
[Tpaktruueckast padota Ne 1 «IIpaBwia paboTh

4 B J1abopaTopuu ¥ MIPUEMBI 0OpaIeHHS ¢ 1 bubmorexa [TOK

patop P patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM))

5 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pasaesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padota Ne 2 «Paznenenue

6 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [JOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
7 A 1
TOMBLH MOIICKYIIbL https://m.edsoo.ru/ff0d2a6¢

8 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 [IpocThie U crnoXHBIE BElleCTBa 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK

10 A - 1

TOMHOTMOJICRYIUIPHOC YHCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB.

11 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 Bubmmorexa LIOK

pMyIa- https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
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12 OTHocuTeNbHAs AaTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 107151 XMMHUYECKOTO dJIEMEHTa B bubmuoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
14 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
15 DOU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [IOK
XHUMHUYEcKas peaKus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
17 3aK0oH COXpaHEHHUs MAaCChl BEIECTB. bubmuotexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
18 Brramcinenns KkoJIm4yecTBa, MacChl BEIIECTBA T10 bu6moreka [IOK
YPAaBHEHUSAM XUMHUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccndukanus XuMuueckux peakuuu
19 (coe HI?;HHHH A3JI0KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
20 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUH
21 Kontponbhas padoTta Nel o teme «BerectBa bubnuoreka [JOK
Y XUMHYECKHE PEaKIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
22 Kncizxo AJIEMEHT M MPOCTOE Beﬂy;(CTBO Bu6mmorexa LIOK
poa P B ' https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XUMHUIECKHE CBONCTBA
23 KHCTopoa (peakinu OKUCIICHUS, TOPEHHE) Bubmmorexa LIOK
poAd {peatd > TP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
24 CriocoOBI MoTy4eHus: KUCTIOpOo/ia B bubnmoreka [JOK

J'Ia60paTOpI/II/I " IPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeneHnue kucnopoaa

TemmoBoit 3¢ (hekT XUMHUECKON peaKiuH,

25 IIOHATHUEC O TCPMOXHUMHNYCCKOM ABHCHHUU BH6HH0TeKa HOK
P yp ’ https://m.edsoo.ru/ff0d4790
3K30- U 3HIIOTepMI/I‘-ICCKI/IX peaKHI/IﬂX
TOHJII/IBO HE(PTH, OJIb U MCTAH ).
26 3ar azHe}EHeqllosnyra CHocoObI ()3r0 bubmmorexa [TOK
P yxa https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTueckas padora Ne 3 o Teme
27 «[Tonyuenne u cobupaHme KHUCIopoaa. bubnmorexa LOK
i . P posa, https://m.edsoo.ru/ff0d4ae?
W3YYCHHE ero CBOMCTBY
28 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
29 dOusnvecKkue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BoJiopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
30 ITo € 0 KHCJI0Tax U CO
TUATHE O KHCTOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
31 CriocoOpl osTy4eHus BOAOPO/Ia B bubnuoreka [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
32 «[Tonyuenne u codbupanue BOJOPOIa bubmnorexa [TOK
i N p Aopoaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOMCTBY
bubnmuoreka [JOK
33 M 1 00BE .3 A
OIVIPHBI ODBEM TA30B. SAKOT ABOTANPO https://m.edsoo.ru/ff0d542e
Brrancienus 00béMa, KOJIMUECTBA BEIECTBA
bubmuoreka [JOK
34 rasa o ero U3BeCTHOMY KOJIMYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
35 €aKI[MHA Ha OCHOBE 3aKOHA 00BLEMHBIX bubmiorexa LIOK
bearh . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
36 dusnyeckre U XUMHUYECKHAE CBOMCTBA BOIbI bubmiorexa LIOK

https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

37 Cocra ocHoBanwuil. [TousiTHe 00 MHIMKATOpPAX htts://m.edsoo.ru/ffod59e2
Bopa xak pactBoputens. HacbllieHHbIe U
38 HEHACBIIEHHBIC PACTBOPHL. MaccoBasi I0JIs bubmorexa LHOK
https://m.edsoo.ru/ff0d5b40
BEILECTBA B pPaCTBOPE
[Ipaktuyeckas padora Ne 5 mo reme
39 «[IpuroToByieHNE PACTBOPOB C ONPEICIEHHON brommorexa LOK
. . N https://m.edsoo.ru/ff0d5eba
MaccoBOM JI0JIeil pacCTBOPEHHOTO BEILIECTBAY
40 KonTpomabnas pabora Ne2 no teme bubnuorexa [JOK
«Kucmopoa. Bonopoa. Boma» https://m.edso0.ru/ff0d6342
41 Oxkcuapl: cocTaB, KiaccuduKaus, bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne u XuMHUYECKHE CBOMCTBA
42 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubnmorexa [JOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonydyenune n XMMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
45 Kucnoter: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCIIOT Bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
47 Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bubnnoreka [JOK
MOJIY4YEeHUs, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
ITpaktuyeckas pabora Ne 6. Pemenue
48 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
49 I'enernueckas cBs3b MEXAY KilaccaMu bubnuorexa [IOK

HCOPraHN4CCKUX COCIMHEHUH

https://m.edsoo.ru/00ad9a50
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bubmuoreka [JOK

50 O00011IeHNE U CUCTEMATH3AIMS 3HAHUHA
m 1 https://m.edso0.ru/00ad9cb?2
51 KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE bubnmoreka [JOK
KJIACChl HEOPraHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
IIepBBle HOMBITKA KilacCU(PpUKALIUN
52 XI/II\I/)[I/IHCCKI/IX 3JIEMEHTOB lq)[omme 0 IrpyImax bubmmorexa [TOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
bubmmoreka [IOK
53 CUCTeMa XUMHYECKHX 37eMeHTOB J]. U.
https://m.edsoo.ru/00ada52c
MenneneeBa
54 Ilepuonpl, rpymnIel, IOATPYIIIEI bubmorexa LOK
P » TPYIIIBL TIOATPYH https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubmuotexa [JOK
M3oTtomsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
56 anemeHToB Ilepromnueckoit cucremsr J1. 1 bubmmorera [JOK
pHOZ o https://m.edsoo.ru/00ada6hbc
Meuneneena
XapakTepucTHKa XUMHUUYECKOTO DJIEMEHTA T10
. bu6mmoreka [JOK
57 ero nosioxeHuto B [lepuoauveckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3nauenue [lepuoamyeckoro 3akoHa ajis
58 a3BUTHS HayKu U npaktuku. . 1 bubmorexa HOK
P y ~ p _ A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH, IEAaror U rpaKJaHuH
59 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 HNonnag xuMu4ueckast CBsI3b
https://m.edsoo.ru/00adac34
61 KoBanentnas moagpHast XUMHUYECKas CBSI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
62 KoBanenTHas HemoysipHas XuMUYecKasi CBSI3b

https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

1
63 Crenens oxHCeHI https://m.edsoo.ru/00adae28
64 OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIE PEAKIIUN 1 buGnuorexa [IOK
peaxil https://m.edsoo.ru/00adb076
bubmmoreka [{OK
1
65 OKHUCIIUTEIN U BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
66 KonTponsnas pabora Ne4 o teme «CtpoeHue 1 1 bubnuorexa [JOK
aToMa. XUMHAYECKas CBI3b» https://m.edsoo.ru/00adb486
Pesepsusblil ypok. O000IIIEHNE 1
67 CI/ICTEMZLTI/ISZEI/I?I 3HaHI/H;1]I (ITpomexxyrouHnas 1 brbmmorexa [OK
p T https://m.edsoo.ru/00adb33c
aTTecTraius)
68 PesepBHblit ypok. O60011IeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3anys 3HaHu| https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4+1
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [{OK
1 cucTeMa XMMHUYeCKHuX 3jiemenToB /1. 1. 1
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p P https://m.edsoo.ru/00adb6b6
MepUOI0B

3 Knaccudukarnus 1 HOMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme

5 «IToBTOpEHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3fIelIoB Kypca 8 Kiaccay

6 Knaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECCKON PEaKIUH.

7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 Bu6mmorexa LIOK

P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

3 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOHN PEAKIUU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubnmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOIUTUYECKON TUCCOLUALINH. 1 bubnuorexa [IOK
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CunbHbIe U crtabble AIEKTPOIIUTHI

https://m.edsoo.ru/00adcd68

bubmuoreka [JOK

11 WMounsle ypaBHeHUS peakuii
P peaxh https://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
12 B CBETE IIPEACTaBICHUI 00 bubmmorexa [TOK
ped . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON bubmmorexa LOK
p P https://m.edso0.ru/00add8b2
JIUCCOLMAIAN
bubmmoreka [{OK
14 TToustTie o runpoan3e cojie
P https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 O0001IeHne 1 cUCcTEMaTU3aINs 3HAHUH
m 8 https://m.edsoo.ru/00addd12

16 [IpakTueckas pabota Ne 1. «Pemenue bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 o teme

17 «DNEKTPOIIUTUYUECKAS JUCCOLIHALIUS bubmmorexa [OK

P g 1. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO0mrast XxapakKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

. bu6mmoreka [JOK
19 XUMHYECKHE CBONCTBA, MOIy4YCHHE,
https://m.edso0.ru/00ade104
MIPUMEHCHHE
[IpakTueckas padora Ne 2 mo Teme
20 «[Tonmyuenue coOJITHON KUCIIOTBI, H3yUEHUE bubmnorexa [IOK
B yzl - 3YH https://m.edsoo.ru/00ade348
€é CBOCTBY»
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX

21 €aKIUH, €CJIM OOUH U3 PEATEHTOB aH B bubmnorexa [IOK
p ’ p https://m.edsoo.ru/00ade488
N30BITKE

29 Oo6mas xapaktepuctuka snemMeHToB VIA- bubnmoreka [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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ANnoTponHbIe MOJU(PHUKALINN CEPBI.

bubmuoreka [JOK

23 Haxoxnenue cepsl u eé COG\:Z[I/IHGHI/II/I B httos://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CephI

24 CepoBojiopo1, cTpocHHE, (PU3HIECKUE U bubnuorexa [JOK
XMMHUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢uznyeckue U1 XuMHUYEeCKHE CBONCTBA, brbamorexa [OK

https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JIEKAIIE B OCHOBE

26 MIPOMBIIIJIEHHOTO CII0co0a MoTydeHus bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KarOIIEn CpeJibl COETUHEHUSIMH CEPbI

97 Brruncienne MaccoBOU JTOJIH BEIXOJA bu6moreka [IOK
MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTuka 31eMeHToB VA-

28 rpynmnbl. A30T, paCIpOCTPAHEHNUE B bubnuoreka [IOK
npupoe, Gu3nuecKue U XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero pu3ndeckue U XUMUICCKUE bubnuoreka [JOK
CBOICTBA, MOJYyYEHHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «[lonydyeHue aMmMuaka, U3ydeHUE ero bubmmorexa [TOK

N https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gpusndeckue u bubnnoreka [JOK
XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS

39 B KaueCcTBE MUHEPAJIbHBIX y10OpEeHUH. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYXKaroLen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta

33 dochop. Oxcun docdopa (V) u pochopuas bubnmoreka [JOK

KHCJIOTa, (I)I/IBI/I‘ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adf68a
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CBOMCTBA, [TOJIy4CHUE

Hcnons3oBanue ¢pochaToB B KaUeCcTBE

bubmuoreka [JOK

34 MI/IHepaJIB}UIbIX ynoOpenuit. 3arpsizHeHue httos://m.edsoo.ru/00adfc20
MIPUPOIHOH cpenbl hochaTamu
35 VYruepon, pacupocTpaHeHue B IPUPOJIE, bubnuorexa [JOK
¢u3nvecKre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJIOTHIECCKUE bubmmoreka [{OK
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM YIJlepoJa https://m.edsoo.ru/00adfebe
(V)
N bubmuorexa [JOK
37 YTombias KHCAOTa it € con https://m.edsoo.ru/00ae006¢c
[IpakTueckas padora Ne 4 o Teme
38 "[Toy4eHne yrieKuciioro rasa. bubmorexa [OK
https://m.edsoo.ru/00ae027e
KauectBennas peaxius Ha kapOoHAT-HOH"
[lepBoHauanbHbIe MOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 KpemHuwuii u ero coenuHeHus bubmnorexa [TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
41 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bubnunoreka [JOK
«BaxHeime HeMeTaubl U UX https://m.edso0.ru/00ae0bf2
COEJIMHEHUS
KontponbHas padota Ne3 no teme
42 «BaxHeinme HeMeTabl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHIX
43 3JIEMEHTOB — MeETaJuIoB. MeTarinueckas bubnunoreka [JOK

CBSI3b M METAJUIMYECKAS KPUCTAILINYECKAs
pemérka. Pu3nyecKue CBOKMCTBA METAILIOB

https://m.edsoo.ru/00ae103e
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XMMHNYECKUE CBOMICTBA METAJJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHU I Bubmmorexa LIOK
https://m.edso0.ru/00ae1156
METaJJIOB
OO6mue criocoOb! OTYYCHHS METAJIOB.

45 CrinaBel. Beruncnenus no ypaBHeHUSIM bubnuorexa [JOK
XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEPIKUT IIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB bubnrotexa LIOK

https://m.edsoo.ru/00ae1278
bubmmoreka [{OK

47 [Henoubre MeTamIL https://m.edsoo.ru/00ael4b2

48 Oxcubl ¥ TUIPOKCHUIBI HATPUSI U Kaust bubnmorexa [JOK

https://m.edsoo.ru/00ael4b2

49 [[erouyHO3EMETBHBIE METAIUTBI — KAJTBLHN 1 bubmuorexa [JOK
MarHuu https://m.edsoo.ru/00ael5e8

50 Baxueime coequHEHNS KaJIbIIUI bubmmorexa [OK

https://m.edsoo.ru/00ae15e8

51 O00011eHre U cucTeMaTU3alus 3HAHUH

N N bu6mmoreka [JOK

52 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS httos://m.edsoo.ru/00ae 1886
[IpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOoCTh BOABI 1 METOIBI €€ Eubmorexa HOK

\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs

54 [ —— bubnuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdorepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK

% Keneso https://m.edsoo.ru/00ae1d86

57 Oxcuppl, THAPOKCH B U colu xkene3a (1) u bubmuoreka [JOK

xenesa (111)

https://m.edso0.ru/00ae35e6
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58 O0001enre U cucTeMaTu3anys 3HaHAH 1
[Ipaktuyeckas padora Ne 7. Pemenue
59 DKCIIEPUMEHTAILHBIX 3a/1a4 10 TEME 1 buGnuorexa [IOK
P . https://m.edsoo.ru/00ae3de8
«Baxkueme MeTailIbl 1 UX COETUHEHUD)
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKIINi, eCIM OJIMH M3 pearcHToB JaH B
60 fI36I)ITKe HJIN COJZIE )KI/ITI:'I AMECH 1 bubnmorexa LOK
ACP . P ' https://m.edso00.ru/00ae1750
BrurunciieHns MaccoBO IOJIH BBIX01a
MIPOJTyKTa PEaKIIuU
61 O0001Ienre U cucTeMaTH3anys 3HAHAN 1
62 KonTtponsnas padota Ne4 o teme 1 1
«BasxkHelne MeTalIbl ¥ UX COSTUHEHUS
63 BeniecTBa 1 maTepuainsl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YeJOBeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIeH 1 bubnuoreka [IOK
cpeapl https://m.edsoo.ru/00ae4270
65 PoJib XuMuM B perieHnn 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npoOiem https://m.edso0.ru/00ae4270
PesepBurlii ypok. O00011I€HIE U
66 CI/ICTEM&TI/BZEI/I}I C;HaHI/II;IH (UToroBas 1 1 bubmorexa HOK
https://m.edsoo0.ru/00ae0d0a
aTTecTaIus)
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cUcTeEMAaTU3alMs 3SHAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cucTeEMaTH3ays 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10
1 68 4+1

I[TPOTPAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB N.T'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
* 'abpuensiu O.C., Pynos H.H., Tonkynos B.1. Xumudeckuit 5KkCiepuMeHT B HIKOJIE. 8
kiace. — M.: Jlpoda
* Xumusi: 8 Kilacc: KOHTPOJIbHBIE U TPOBEepOoUHbIe paboThl kK yueoHuky O.C. ['abpuensna
«Xumus. 8 kinacey / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u n1p. — M. :
Apoda;
* Xumus B Tabnunax 8 — 11 kmacceesl. CnpaBouHoe nmocobdue. ABTop — coctaButens A. E.
Haconosa 10 — e u3znanue, crepeoruntoe. poda, Mocksa 2017 r.
* 'abpuensn O.C., Buckoboitnukosa H.I1., SlmrykoBa A.B. HacronbHast kKHura yuuTens.
Xumus. 9 ki1.: Metoauaeckoe nocodue. — M.: [Ipoda;
* 'abpuensn O.C., Pynos H.H., Tonkynos B./. Xumuueckuit s3kCriepuMeHT B HIKoJie. 9
kiace. — M.: Jlpoda

INPPOBBLIE OGPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU HUHTEPHET
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/ (caiiT mjast yautenss XuMUKA U OHOJIOTHH )

http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa v_ne
delju/1-1-0-23

https://resh.edu.ru/subject/29/8/

https://interneturok.ru (8, 9 kiracc)

http://chemistry. narod.ru XuMuK.py: caliT o xumun
https://skysmart.ru/articles/chemistry

[Topran Beepoccwniickoii omummnua bl KoIsHUKOB. http://rusolymp.ru/

Pycckuit oOpazoBarenpHbIi opTait. http://www.gov.ed.ru

denepanbHBIN poccUicKuil 00meo0pa3oBarenbHbIN opTai. http://www.school.edu.ru
denepanbHbiii mopran «Poccuiickoe oopazoanmey. http://www.edu.ru

[Mopran komnanuu «Kupur u Medoauiiy. http://www.km.ru

OO0pazoBatenbHbIN opTan «Yuebay. http://www.uroki.ru

Wurepuet nmoptan [polllkomy.pyhttp://www.proshkolu.ru/

Caiit CIAM I'MA: PEILY BIIP, OI'D https://sdamgia.ru



