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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABIIEHA Ha
OCHOBE TpPEOOBAHMII K pe3ysibTaTaM OCBOEHHS OCHOBHOW OOpPa30oBaTENbHOW MPOrpaMMBbI
OCHOBHOTrO 001ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIMTAHMS U C YYETOM KOHULEMUUU MPEroJaBaHMs
yueOHOro mnpeamera «XuMmus» B 00Opa3oBaTeldbHBIX oOpraHuzauusax Poccuiickoi
Oenepauui.

[Iporpamma mo xumMuu Aa€T MpeACTaBIEHHUE O IENAX, 00IIel cTparerun oOydeHus,
BOCIHUTAHUS U Pa3BUTHs 00ydYaIOIIMXCA CPEACTBAMHU YUEOHOIO MpeAMETa, yCTaHABINBAET
o0s3aTeNIbHOE TPEIMETHOE COJEp)KaHHUEe, MPEAYyCMaTpUBAET pACIpPEICICHUE €ro 1o
KJIaCCaM U CTPYKTYPHUPOBAHME IO pa3feiaM U TeMaM MPOrpamMMBbl 10 XUMUH, ONPEAEIIAET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIILHOCTh U3YUYCHUSI XUMUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€H, JIOTUKM Yy4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW 00yyaroluxcs,
onpejeNsieT BO3MOXKHOCTH TIpeIMeTa MJisi peaju3alud TpeOOBaHUM K pe3yibTaTam
OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, a Takxke TpeOOBaHUU K pe3ynbTaTaM OOydeHHs XUMHUHU Ha ypOBHE Iieieil
U3y4YEeHHs] TpeaMeTa M OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEILHOM JIESITEIbHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaHUSI.

3HaHME€ XUMHUU CIYXXUT OCHOBOM Il  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4aromerocsi, €ro MpeACTaBICHUA O MaTEepPHAIbHOM EIUHCTBE MHpPa, BAXKHYIO pPOJIb
urparT (GopMupyeMble XUMHUEH MPEACTABICHUS O B3aUMONPEBPAIEHUSX DHEPrUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOE, O MyTIX PEHICHHs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
pa3BUTHS YEIIOBEYECTBA — CBIPbEBOM, JYHEPIreTUUYECKOW, NHUILNEBOM M HKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiu3alid BO3MOXKHOCTEH il caMopa3BUTUS U (HopMupoBaHUS
KyJbTYPBI TUYHOCTH, €€ o01Iel U GyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIbHOU y4aeOHOI JIESITEIbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B TTOBCEJHEBHOM
KU3HU, TaK U B MPOPECCUOHATIBHOMN JACSATEIHHOCTH;

3HAKOMHUT CO CMEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI 1IEIOCTHOTO
B3[UVISiJa HA E€IWHCTBO NPUPOABI M YEIOBEKA, SBISAETCS OTBETCTBEHHBIM JTallOM B
(GopMUpPOBaHUU €CTECTBEHHO--HAYUYHON IrPaMOTHOCTH O0yYaIOLINXCS;

croco0CTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K OPHUPOJAE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B JKOJOTMYECKOE OOpa3oBaHUE
00yYarOITHUXCS.



JlaHHble HampaBlieHHsT B OOYYEHMM XUMHUHM OO€CIEeUMBAIOTCS  CHeUUuPpUKOn
coJiep>KaHusl y4eOHOro MpeaMeTa, KOTOPBIN SIBIISIETCS MENarorMueckyd aaanTUPOBAHHBIM
OoTpakeHHUeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OImIero oOpa3oBaHUsI OpPUEHTHPOBAH Ha
OCBOCHHE OOy4YaroUMMHUCS CHUCTEMbl TMEPBOHAYAJIBHBIX TOHATHUH XUMHU, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMbBIX MOHSATUN OpPraHUYECKOU
XUMHHU.

Crpyktypa coiepkaHUsi MpPOrpaMMbl TIO XUMHHM C(HOpPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 oAX0/1a K €€ n3ydeHuto. Coziep:kaHue CKIaabIBA€TCSl U3 CUCTEMbI MOHSITHM O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUIN 0 XUMHUecKoi peakuuu. O6e 3Tu
CHUCTEMBbI CTPYKTYPHO OPraHU30BaHbl M0 MPUHIUNY MOCIEA0BATEIILHOTO Pa3BUTHS 3HAHUM
Ha OCHOBE TEOPETUUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

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

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

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— IIpEeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUSI PAaCCMATPUBAIOTCA HA OCHOBE AMIUPUYECKHU MOTYYEHHBIX U
OCMBICJICHHBIX (AKTOB, Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K JIPYrOMYy,
BBITIOJIHSIST  (YHKIIUU OOBSICHEHWS W TPOTHOSUPOBAHUS CBOWCTB, CTPOSHUS W
BO3MOKHOCTEUW MPaKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3YyUaeMbIX BEIIECTB.

OcBoeHue MmporpaMmsbl 0 XUMHHM CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABIISIFOLLEH HAYYHOM KapTHUHBI MUpPa B JIOTUKE €€ CUCTEMHOMN MPUPOJIBI,
LEHHOCTHOTO OTHOILIECHUS K HAYyYHOMY 3HAHHMIO M METOJAaM MO3HaHHUs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C MPUBJICUCHUEM 3HAHUHN M3 paHee M3YUEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipn w3yyeHUH XUMHUHM TPOUCXOIUT (HOPMHUPOBAHHME 3HAHWM OCHOB XHMHYECKOU
HAyKd Kak o0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, TMPAKTHUYECKOW J1eITeTbHOCTH
YeJIoBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KYJbTYpHI. 3a1ada y4eOHOro npeamera
cocTouT B (OPMHUPOBAHWU CHUCTEMBl XHMHUYECKUX 3HAHUN — BaKHEHIMX (HaKToB,
MOHSATUNA, 3aKOHOB M  TEOPETUYECKUX  MOJOKEHUH, JOCTYNHBIX  O00OOILICHHI
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAayKWd, B MPUOOIICHHH K HAayYHBIM METOJaM
MO3HAHUS MPY U3YYCHUH BEIIECTB U XUMHUUECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIFHBIX YMEHHM W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBbHONW U y4eOHO-
MCCJIEIOBATEILCKOM JICSITENIBHOCTH, OCBOGHHUU TIPaBWJI 0OE€30MacHOTO OOpaimieHust ¢
BEIIECTBAMU B OBCEIHEBHOW JKU3HM.

[Ipy w3yueHWn XWMHHM Ha YPOBHE OCHOBHOTO 00Imero o00pa3oBaHHs BaKHOE
3HaYeHUE MPUOOPETU TaKUe LEH, KaK:

— ¢opMupoBaHWE  WHTEIUIEKTYaJbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO  PEIICHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;



— HAaNpaBJICHHOCTh OOYYEHHUsI HA CHUCTEMATUYECKOE MPHOOIIEHHE OOYyYaroluxcs K
CaMOCTOSITEJIbHOM TMO3HABaTENbHOW JIESITEIBHOCTH, HAy4YHBIM METOJaM T[O3HAHUS,
bopMUPYIOIINMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHue yciaoBHi, CIOCOOCTBYIOIUX NPUOOPETEHHIO O0YYarOIIMMHUCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHIIUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMYHBIX BHUJIOB
NeSATeNIbHOCTH;

— (hopmupoBanue o0uIel PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOU TPAaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBSCHITH U OIEHUBATH SBJICHUS OKPYXAIOIIETO MHUPA, UCTIOIb3YS
3HAHUS W ONBIT, MOJYYCHHBIC MPU HU3YYCHUU XUMHUHU, MPUMEHATh UX MPU PEUICHUU
mpoOJieM B MOBCEAHEBHOMN KU3HU U TPYIOBOU JIESITEIIBHOCTH;

— ¢opmupoBaHue y OOYYAIOIIMXCS T'YMAaHUCTHYECKMX OTHOIICHHM, MMOHUMaHUs
[IEHHOCTH XUMHWYECKUX 3HAHUM JUIsi BBIPAOOTKH DKOJOTUUYECKH I1€JIeCO00Pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOETO 3J0POBbS U
OKPYKAIOIIEH IPUPOTHON CPEBI;

—pa3BUTHE MOTHBALMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHMS OOIICYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOQUJIS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHUS.

OO6miee yncao0 4acoB, OTBEAEHHBIX IS M3YYEHUS XUMHU Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJENIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posb XMMUK B KU3HU YE€JIOBEKA. XUMHUS B CUCTEME HaAYK.
Tena wm BemecTBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuectBo BemectBa. Monbk. MosnspHasiMacca. B3auMoCBsI3b  KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHu.
3aKOH COXpaHEHMS MacChl BEIIECTB. XUMHUECKHe ypaBHeHus. Knaccudukarus
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHBIM 000PYTO0BAaHUEM, U3yUYEHUE U OTHCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOMN) SBICHUMN, HAOIMIOACHNE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluHil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE Kene3a ¢ pactBopom coau meau (11),
U3y4eHHE CIOCOOOB pa3/IelIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1apocTepKHEBBIX).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunabl. IIpumenenunexucnopoaa.Crnoco0Osb
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TennoBoil 3PGheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroinb M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIICHHE apHUKOBOTO 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHns. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO XUMUUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BELIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
PonbpacTBOpOB B mpupoje U B KU3HUUYETOBEKA.KpyroBopoT BOABI B MPHUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosneoOpasyromue. Homenknarypa okcugoB. Du3ndyeckne U XUMUYECKHUE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

OcHoBanus. Krnaccudukamuss oOCHOBaHWMN: MIENOYM M HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOoBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenknarypa comneil. @uszndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEIUHEHHUI.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPKAHUS KUCIOPOJa B BO3/YXE, MOJIyYEHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHUE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJECHCTBHSI BELIECTB C KHUCIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS H
MpekpaiieHus TropeHus (Mmoxkapa), O3HAKOMJICHHE ¢ oOpa3llaMd OKCHIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojiopoja (ropeHue), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEPHUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOdb, HCClIEeIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJUIAMU
(HaTpuieM ®  KajblueM) (BO3MOXKHO  WCIIOJIb30BAHWE  BHJICOMATESPHAIIOB),
uccieqoBaHue Oo0pa3lOB HEOPraHMYECKHX BEHIECTB PA3IMYHBIX KIJIACCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUMWd HEUTpaau3aluu, IOJYYEHHE HEpPaCTBOPUMBIX



OCHOBAHUM, BBITECHEHME OJHOIO MeTajula IPYTMM M3 PacTBOPA COJIH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCMHECHUIN.

HHepuonnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
arementoB JI. HU. MenpgeneeBa. Crpoenne aromoB. XHUMHYECKas CBSA3b.
OxkHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKM KiacCU(UKAIMKM XUMUYECKUX dieMeHTOB. [lonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yIoT aM(pOTEPHbBIE OKCHUIbI
Y TUJIPOKCUBI.

Ilepnoanyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
Ilepnonnueckon cucremsl xumuueckux diemeHToB . M. Menneneesa. [leprosl
u rpynnbl. OU3NYECKHII CMBICI MNOPSIAKOBOIO HOMEpPA, HOMEPOB IEpHOJa U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuoanueckon cucreme /. . Meneneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [UJIA Pa3BUTUA Haykh W npaktuku. [[. V. MeHneneeB — y4yéHbl U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MoJjsipHass M HEMOJIApHAs) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydyeHue OoOpa3IOB BELIECTB METANIOB M HEMETaNIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mescnpeomemmunie cea3u

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIIOIb30BAaHWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO0mme ecTeCTBEHHO--HAyYHbIC TIOHATHSI: HAYYHBIN (akKT, TUTIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.



®usnka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIUJ,
M30TOMNbI, PaMOAKTUBHOCTb, MOJIEKYNA, dJIEKTPUUECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYecCKasi peaKIusi

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenpneneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHMH CBOMICTB
XUMHYECKUX DJEMEHTOB TNEPBBIX TPEX MNEPUOJOB, Kajaus, Kajdblusi U UX
COCIMHEHUI B COOTBETCTBMM C TIOJIOKEHHEM »3JieMeHTOB B llepuoamueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTANIMYECKHX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHWMHUUYECKUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPraHUYeCKHX
COEJIMHEHUM, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekTy, 1o
U3MEHEHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKLINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[TonsiTe 0 ckopocTH XUMHUYEcKoW peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHMUYECKON pEAaKIUMU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBneHue ypaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX  PEAaKIMHA C  MCIOJb30BAHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust SIEKTPOTUTHUECKON TUCCOIUALIMHU. DIEKTPOIUTH U HEAJIECKTPOJIUTHI.
Katuonbl, annonsl. MexaHU3M AUCCOIMAIIMUA BEHIECTB C PA3IUYHBIMH BUJIAMU
XUMHU4ecKkon cBsa3u. Cternenp aucconuanuu. CHibHBIE U cl1a0ble dJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y ciioBHs MPOTEKAHUSI peaKluii MIOHHOTO OOMEHa,
TOJHBIE W COKpalléHHbIE HWOHHBIC YpaBHEHUs peakiuidl. CBOMCTBa KHUCIOT,
OCHOBaHMM U COJied B CBET€ IMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuyi Ha HOHBIL. [IoHATHE O rUAPOIN3E COIEH.



Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUTMYECKUX PEMIETOK HEOPraHMYEeCKUX
BELIECTB — METAJUIOB M HEMETaJuIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPONPOBOTHOCTU
pacTBOPOB BEILECTB, IMpollecca AUCCOLMALMKA KHUCIOT, WIeNo4Ye u cojei
(BO3MOXKHO  KCTOJIb30BAaHME BHJIEO MaTepUaloB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakuuii HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIICICHHE Ta3a, o00pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUsl, COSTUHEHUS ), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBbID KAYECTBEHHBIX pEaKIM HAa  HOHBI, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaaibl 4 MX coeTMHEHUS

OO6mast xapakrtepuctuka rajnoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMoOJeiCTBME C MeTaUlaMH, HEMeTaJJlaMH, IleJlo4aMu). XJIOPOBOJIOPO/I.
ConsiHasiKUCIIOTa, XMMHUYECKUECBOMCTBA, IMOJydYeHHE, MNpuMeHeHue./[eiicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeiline XJIOpuabl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne W (PU3NYeCKue CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEephl. AJIOTPOITHBIE MOAU(PUKALIUUA KUCIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHUe, (pusmdyeckue u
XUMUYEeCKHe cBOMcTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (uU3HUecCKMe H XHMHYECKHE CBOWCTBAa (0OmmHME Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKIln,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJIyYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKuciaoThl. Conu cepHOM KUCIOTHI, KAYECTBEHHAs peaKkius Ha
cynbdar-uoH. Haxoxxmenue cepbl U €€ COCAMHEHHH B MpUpoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B MPUPOJIE,
dusznueckre u XMMUYECKHe CBocTBa. KpyroBopoT a3zoTa B mpupoae. AMMHAK, €ro
dusznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMeHenne. Com aMMOHHS,
X GU3HUECKHe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUUYECKHE
cBoicTBa (0OIlIME KaK TMPEJICTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KayeCcTBE MHUHEPAJbHbBIX



ynoopeHnil. XMMUYECKO€E 3arpsi3HEHHE OKPY’KaIOIIe Cpellbl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXU, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KauecTBE MUHEPATLHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTtBa. Ancop6uus. Kpyrosoporyriepoaa B mpupojae.OKCuabl yriepojaa, HUx
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
b dexT. YronbHas KUCIOTa U €€ COJM, UX (PU3NYEecCKue U XMMUYECKUE CBOMCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCTUHECHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, Oelikax, yriieBojax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHeHne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAUMHEHHU (BO3MOYKHO HCIOJIb30BAHUE BHUJIEOMATEpPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COeNMHEHUSMU  (BO3MOXXKHO  HCIOJb30BaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOMW CEPHOM  KHUCJIOTBI, H3y4YCHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBamMu a3zora, ¢ochopa U HUX COEAUMHEHUN (BO3MOXHO MCIOJIb30BAHUE



BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U POCchHOPHBIX YIO0OpEeHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE U H3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHHUS U (PochaT-uOH U U3yUYECHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIECUCTBUE KOHLICHTPUPOBAHHON a30THOU KUCJIOTHI C MEBIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), W3y4CHUE MOJIeJen
KPUCTAJUTMYECKUX PEHIETOK anMmaza, rpadura, ¢yiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM NPOTHUBOTrasa, MoJiydeHUue, COOMpaHue, pacro3HaBaHUE U W3YUYEHUE
CBOMCTB YIJICKMCIIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMIICHHE C
OPOAYKIHUEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelme HeMeTalIbl U UX COSIUHEHUS.

MeTta/uibl M UX COCMHEHUSI

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux nonoxenus B llepuogmueckon cucreme xumuuyeckux osiemeHroB [, H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTtaioB. Metajuinueckasi CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAass  pemeéTka.  DJIEKTPOXUMHUYECKUUA  psll
HaIpsDKEHUH MeTauioB. duU3nyeckre U XMMUYECKHe CBOWCTBa MeTaioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTajdb, YyT'yH, NIOPATIOMUHHUI,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUEe B [lepuoanueckoil cucteMe XUMHYECKUX
sanementoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUAbl U
TUAPOKCUABI HaTpus W Kanud. l[IpuMeHeHHe MIEeOYHBIX METAIUIOB U HX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuueckux 3jieMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJeHUE B pupoe. Pu3ndeckue U XUMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [leproanueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOeHME aTtoMa, HaxoxKJAeHUe B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepnogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpo€HHWE aToma, HaxXOXJIeHWE B npupone. dusnueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U cou kenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHME C oO0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAHUE  BUJEOMATEpPUATIOB), MPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMii Ha MOHBI: MarHus, KaJbLMs, AJIIOMUHUS, IIMHKA, *Keje3a
(1) u xene3a (1), mequ (I1), HaOIrOACHUE W ONUCAHKE MTPOIECCOB OKPAIIMBAHMUS
IJJAaMEHH WOHAMU HATpUsl, Kalusg U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TUIPOKCU/IA ATFOMUHUS
Y TUJPOKCHUIA IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «Bakueitue
METAJLJIbI U UX COCJUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemectBa m marepuanbsl B NMOBCEIHEBHOW >KM3HM uenoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaIIew cpeabl (MpeaenbHas T0mycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3l0oB MaTepHalioB (CTEKIJIO, CIUIABbI METAJUIOB, MOJMMEPHBIE
MaTepHuaJbl).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H NpPU U3YYEHWH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MNOHSTUM, TaK U MOHSATUMN, SIBISIOMIUXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KiIacCUPUKaIUsi, TMEePUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTePHUAIIBI.

dusznka: Marepusi, aToOM, OJIECKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOIbI, PaJUOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUW 3aps], ITPOBOJHHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUINYE CKast
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dortocunres, npixanuwe, Omocdepa, SKOCUCTEMA, MHHEPATHHBIC
YIO0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpandbl, TOPHbBIE MOPOJHI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MIPOrpaMMbl OCHOBHOI'O  OOUIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMUU B E€JIMHCTBE Y4eOHOH H
BOCIIUTATEJIBHOW JEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPUHSATHIMU B
oOlIecTBe MpaBUJaMU MU HOPMaMU I[OBEIECHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYatOLIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJACTBOBATbCS ~ CHUCTEMOM TMO3WUTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd U
paclIMpEHUE ONBITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUS .

LEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HAcJleJuI0, MOHMMaHUs 3HAYEHUS XMMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpManUei o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2)rpaxaaHCKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W  JIPYrUX  BUIAX
JESITENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITENbHOCTH IpH
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUW JesATETBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHM A

MHUPOBO33PEHYECKHE IPEICTABICHNUs O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHUsS NPUPOABI, B3aUMOCBA3SIX YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBbIE Al OOBSCHEHHUS HAOIIOAaeMbIX MPOILECCOB M SBICHUI,
MO3HABATEIbHOM, MH(GOPMALMOHHOM M YUTATEIbCKOW KYyJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPaBOYHOM
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOT UM,



MHTEepeC K OOYy4YeHUI0 M TO3HAHMIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa30BaHWIO, IMPOEKTHOW M  HCCIENOBATENIbCKOM
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM;

4)¢popMuUpOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
310pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOU KU3HU;

5)TpyaoBOro BOCIMTAHMS:

UHTEpEC K NMPAKTUYECKOMY M3YUYEHHUI0 Tpodeccuil u Tpyaa pa3aIuyHoro poja,
YBAKEHUE K TPYAy U pe3yibTaraM TPYAOBOM MAESATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TNPUMEHEHMs] TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOM MPpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6)3K0J10TrHYeCKOro0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 6€30MaCHOTO OBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBIIIECHUS
YPOBHSI  DKOJIOTHYECKON  KyJIbTYpbl, OCO3HAHMs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBIC JIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATHUA (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ITUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE eCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE OOecmeunBarOT (GopMupoBaHUe
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
NeSATEeIbHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS

Ba3oBble Joruveckue aeicTBus:

YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHWHA: PACKPBIBATh CMBIC XUMUYECKHUX TMOHSATHH (BBIACIATH UX XapaKTepPHEIC
MPU3HAKK, yYCTAHABJIMBATH B3aUMOCBSI3b C JIPYTUMHU TIOHATHSIMH), HCIIOIH30BATH
MOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(PUKAIMA XUMHYCCKUX BEIISCTB M XUMHUYECKHX PEaKITUi,
yYCTaHABJIMBATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTHBHBIC, JICIYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMECHHE TMPUMEHATH B TIPOIECCe TO3HAHUS TOHATHS (NPEAMETHBIE W
METaInpeIMETHBIC), CHAMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbIC B XMMHUHU MOJICIBLHBIC TIPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYeCKas (opmyia W ypaBHCHHE
XUMHYECKOW pEaKIMu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM
STUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTECPU30BaTh CYIICCTBEHHBIC
NPHU3HAKHA U3Y9aeMbIX O0OBCKTOB — XMMHUYECKUX BEIIECTB U XUMHUYCCKHUX PEAKITHH,
BBISBJIATh  OOIIME  3aKOHOMEPHOCTH, IPHUYUHHO-CJICICTBCHHBIC CBSI3H U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHE TeHCTBHSA

YMEHHE HCIIOJIb30BaTh TOCTaBJICHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTA
MO3HAHMSA, a TAaKKE B KAdyeCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIIOTE3BI IIO
MPOBEPKE MPaBUITLHOCTH BBICKA3bIBACMBIX CY)KICHUH;

NproOpETeHHE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3AIMHd W TPOBEIACHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOJI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OpMYIUPOBATH 000OIICHUS U
BBIBOIBI TI0 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHUS, COCTABIATH OTYET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKU OIICHUBATHh NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3ampOoChl MPHU MOWCKE W OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 ONPEIEAEHHOTO TUTIA, TPUOOPETEHNUE OTIBITA B
0o0JacTH  WMCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOTO MCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIUU u



WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECIOKHBIMU CXeMaMHU, JharpaMMamu,
IpyruMH opMaMu rpauKy U UX KOMOMHAIUSAMU;

YyMEHUE WCHOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATENBCKON NEeATEIbHOCTH MH(DOPMAIIUIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSTHUE OKPYXKAIoled MNPUpPOTHOM
Cpelbl.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CyIIECTBY  OOCYXKJTaeMoW  TeMbl, (QOpPMYIUPOBATH CBOM  IPEJIOKEHHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  Pe3ylbTaThl  I[MO3HABATEIIbLHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MpPe3eHTAIUI0
PEe3YyIbTATOB BBHITIOJIHEHUS XMMHUYECKOT0 JKCIepruMeHTa (JIabopaTOpPHOrO ONBITA,
1a00paTOpHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHUS Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABATEILHOM W HCCIENOBATENbCKON  JEATENbHOCTH TPU  PElICHUH
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HWHTEPECOB M COTJIACOBAHUS
no3unuii (00CYXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JICHCTBMM, OIpeJejeHne KpUTEpHEeB II0 OICHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IelicTBUS:

YMEHHE CaMOCTOSTEIBHO OIPENeNsITh ILEeNH JeATeTbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosee 3¢ (PeKTUBHBIE CIOCOOBI PEIICHHS YU4eOHBIX U
MO3HABATEIbHBIX 3a/lad, CaMOCTOATEIHHO COCTaBIATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM JIEMCTBUM NPU BBINIOJHCHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OIICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBICHHON €M, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMbl€ B YCIIOBUM 3aJJaHUH.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW (¢enepaibHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAaIOIMMUCA HAy4YHBIC 3HAHWSA, YMEHUS M CIOCOOBI
JNEHUCTBHM, crenupuyecKue i1 MPEeIMETHONM 00sacTH «XHUMHS», BHJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro UWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

K koHily oOyudenus B 8 ki1acce npeMeTHbIE pe3yJibTaTbl HA 0230BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTUN: aTOM, MOJIEKyJa,

XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U1 HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U



MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBas J0Js1 XMMHUYECKOTO JIEMEHTa B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHYECKasi peaxius, KiacCUuPUKalus peakiuil: peakiuu
COCAMHEHUS, PEaKUUU PAa3JIOKEHUS, PEaKUUU 3aMEIICHUs, pEeaKuun
00OMEHa, HK30- U SHJOTEPMUYECKHUE PEaKLMH, TEIUIOBOM 3P(EKT peakluu,
SApO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKAasl CBSI3b, MOJIAPHAS W HEMOJApPHAs KOBAJICHTHAsS CBS3b,
WOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MAaccoBas JI0JS BEIIECTBA
(Mpo1eHTHAsT KOHILIEHTpAIIKsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX TIOHSITUU U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JJii COCTaBieHUs (Qopmyi
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopmynaM, BHA XUMHYECKOW CBsi3M (KOBAJICHTHasT U WOHHAs) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxkeHus B [lepmoamueckoil cucreme,
3aKOHOB COXpPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy Ilepuonnueckoit
CUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «rmobdounas noarpymnmna (b-rpymnma)y, Manbie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema xuMuueckux odiemenrtoB [l W.
MeHnpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsjl sAapa, 001Iee Yucio dJIEKTPOHOB
U pacipeiesIeHUE UX MO 3IEKTPOHHBIM CIOSIM);

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBaTH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkKasi OMUCAHUE NTPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKUX MPEBpALICHUA B
Pa3JIUYHBIX YCIOBUAX;



BBIUHCTISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO  MAacChI
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOr0 JJieMeHTa 1o Qopmyre
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaAKITUH;

MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITUTEIILHON JeATETbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHE, CUCTEMAaTU3alrI0, KiIacCUu(UKaIuUIo,
BBISIBJICHUE TMPUYMHHO--CIICJICTBEHHBIX CBS3€H — JUIsl M3YYCHHS CBOWCTB
BEIICCTB W XUMHUYCCKHX PEaKIHUHi, €CTCCTBCHHO-HAYYHBIC METO/IbI
NO3HAHUS — HAOJIOJCHHWE, W3MEpPEHUE, MOCIHPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIoBaTh  TpPaBWJIaM  IOJIb30BAaHUS  XMMHYECKOW  TOCYJI0M W
nabopaTopHbIM 00OpYJOBaHWMEM, a TakXKe TNpaBuiIaM oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB [0 TOJYYCHHIO W COOHUpaHUIO
razoo0pa3HbIX BeHIeCTB (BOMOPOJa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPENEIIEHHOW MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W MPOBOJWTH  XHMHYCCKHE  DKCIIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYCH U KUCIIOT ¢ TIOMOIIBI0O WHIUKATOPOB
(makmyc, dhenondraaeut, METUIOPAHX U IPYTHE).

K koHiry oOydenus B 9 kjiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJEHTHOCTh, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi peaKilysi, XUMHUYECKasi CBs3b, TEIUIOBOM A deKT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IOUCCOLMALNS, pPEaKUUd HOHHOTO
oOMeHa, KaTaim3aTrop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIE H
HEeoOpaTUMBIE PEaKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHWE W  BOCCTAHOBJICHHE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAasi,
MeTaJUIM4ecKas), KpUCTaJUIM4YecKass pemeTKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOpPOCTb XHMHYECKOM pEaKUHH, IMPEACIbHO JOIyCTUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX IIOHSATHU H
OPUMEHATH 3TU HOHSITHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMUYECKYID CHUMBOJHUKY JUIsl COCTaBJICHUS (PopMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAcCy COEIMHEHUH 1o (opMynam, BUI XUMHUYECKOUH



CBA3M (KOBAJIECHTHAsl, WOHHAs, METa/NINYeCcKasi) B HEOPraHUYECKUX
COEIMHEHHUAX, 3apsii MOHA [0 XMMHUYECKOH (QopMylie, XapakTrep cpeisl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCIUHEHUH, TUN KPUCTAIIMYECKOU
PELIETKM KOHKPETHOI'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHUE: ONUCHIBATh M XapaKTepU30BATh
Tabinunyto ¢opmy lleprmoanyeckoil CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
pasznuyarh MOHATUS «rJ1aBHasg noarpymnmna (A-rpynna)» M «noOodHas
noarpynna (b-rpynma)», Maible W OONbIIME NEPUOJBI, COOTHOCHUTH
0o003HayeHusi, KOTOpbIE HMEIOTCS B TMEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIEeMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHUCIO JJIEKTPOHOB U
pacrpefieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUU B
npenenax MajblX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOCHUS MX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B peaklUu
BEIIECTB, MO TEIUIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIME U CcHenupUYECKUe XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIas OMNHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLINX
XUMUYECKUX PEaKIUii;

COCTaBJSITh YPaBHEHHUS JJEKTPOJMTUYECKOW JHUCCOLMAIMU  KHUCIOT,
IEJIOYEH U COJIEU, TIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA NOHHOTO
oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXKY BEIIECTBAMH PA3IMYHbBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHMA
MIOCPEICTBOM COCTaBJICHMS 3IEKTPOHHOIO OanaHca ITUX peaKlnii;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH TMPOTEKAHMSI XMMHYECKUX NPEBpAIlCHUNH B Pa3IUUHBIX
YCIIOBUSIX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHUYECKOrO »JJIeMEeHTa 1o (dopMmyle
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

coOmomaTh  TMpaBWja  TOJIB30BAHUS ~ XUMHUYECKOHW  TMOCyIOH U
nabopaTopHbIM  000pYyTOBaHWMEM, a TakkKe TpaBwia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUUSIMU 11O BBINOJTHEHUIO



7a00paTOPHBIX XUMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUpaHUIO
ra3zo000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJAUTh  PEaKIUH, TOATBEPKIAIOMINEC  KAYECTBCHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpHUI-, OPOMHUI-,
noaua-, kapOonat-, ¢ocdar-, cuwiMkar-, cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPraHWYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OTEpAIlMH MBICIIUTEILHON ACATSIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEeMaTU3alNIO, BBHISBICHUE
NPUYUHHO-CIICJICTBCHHBIX CBS3€H — I M3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHMS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCasIbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
11 0 bl bl
ChlI
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
Xumusi — BaxkHast 00J1acTh
. bubnuorexa [JOK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 BeniecTBa n XuMHUYeCKUEpEAKIIUN 15 1
B peaxil https://m.edsoo.ru/7f41837c
Hroronopazneny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB

bu6mmoreka [IOK
2.1 B LK I §) 6
O3AYX. BHCIOPOL. LIOHATHE 0 OKCHAAX https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B JI 8 1
OZIOPOL LIOHATHE O KHCIIOTAX H COIAX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 N 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
Memnpene-eBa. CTpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroronopaznemny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuectBouacon
araus DJleKTPOHHBbIeHN(PPOBHIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
yeHus areJibHblepecypchl
/ ero | epadorsnl epadoThl
n

1 [Ipenmer xumuu. Poms xumun B 1 bu6mmoreka [{OK
JKU3HU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpUu 1 1 bubnuoreka [JOK
puEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL M MOTSEARE https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U cloKHBIEBEIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIIecTB. XuMHuUecKas hopmyIa.

bu6mmoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmorexa HOK
yAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COETMHECHNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemniecTsa. Moub. bu6moreka [IOK
Monspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCKre U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
15 .
XUMHUUYECKUX pPeaKImil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIICCTBA TI0 YPABHCHUSAM bubmorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 €aKIMi (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [JOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTICTUCT O6ogII eHUE U bubmorexa HOK
H AT, IVH https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusI3HaHU I
20 | KonrtpoasHas pabora Nel mo teme bubnuorexa LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUM)

https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bu6mmoreka [IOK

21 Bo3ayxa. Kuciopox — smeMenT u
X poat https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckre U XUMUYECKHE

29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuotexa [JOK
OKHUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
IonsiTe0OOKCHIAX
CriocoObl ostydeHus: KUCI0po/ia B

23 | mabopaTopuu M MPOMBIIUICHHOCTH bubamorexa [OK

) https://m.edsoo.ru/ff0d497a
[Tpumenennexkuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

94 | PEAKLHH, NOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKHUX PEAKITHIX
Tommmso (HedTh, yroab U METaH).

25 3ar HSHCI-EI/qul;OS o a, CII0COOBI lro bubmorexa HOK

P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenue u cobupanue bubmmorexa [IOK
v p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHUCTBY»

97 Bomopoa — snemeHT u ipoctoe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusnyeckre U XUMUYECKHE

28 CBOMCTBa BOJAOPOJA bubmorexa LIOK

AIOPOAa. https://m.edsoo.ru/ff0d4dd0
[IpumenenneBogopoaa
29 IToHATHE O KHCIIOTAX U COJISIX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

Cnoco0bl nosTy4eHus BOAOPOa B

bubnuoreka [IOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «l?lon CHHEC U I():061/1 aHHE BOJIOpOIa bubmorera [JOK
7 o HOPOAa, https://m.edso0.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KOJIMYECTBA
33 BEIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA TN 00BEMY
Brruucienus o06EMOB ra3os 10
34 ABHEHHIO pPeaKIH Ha OCHOBE bubmorera [JOK
P "p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHUI Ta30B
35 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiienabie 1 HEHACHIIIICHHBIS bubmuoreka [{OK
pactBOpbl. MaccoBas J10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padbora Ne 5 mo teme
38 «IIpuroroBieHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponpHast padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonpopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKanus, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosmydyenune u XuMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bu6mmoreka [{OK
KJIacCU(UKAIs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee?
Conu (cpennue): HOMEHKIATypa,
46 cnocof(iblz nlim )GHI/IH XI/IMI/I‘IZSKI/IG Bubamorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTruueckast padota Ne 6.
47 Pemenue skcnepuMeHTaNbHBIX 3a7a4 bubnuoreka [JOK
mo TeMe «OCHOBHEIE KJIacChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHCHHIN
I'eHeTn4eckas CBSI3b MEXKITY
bu6mmoreka [JOK
48 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o0menue u bubmuoreka [JOK
cUcTeMaTHU3alsI3HaHU I https://m.edsoo.ru/00ad9cb2
KonTtponpHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorexa OK
. P https://m.edsoo.ru/00ad9ela
COCJTMHECHUI
51 | IlepBble MOMBITKH KJIACCU(PUKALUU bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9b7c
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XUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

52 XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpymnImbl, TOATPYIIIHI brbmmorexa [OK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000J09eK
55 aToMoB 3J5ieMeHTOB [leproanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6hc
cuctemsl /1. 1. MennaeneeBa
XapaKkTepucTuKa XUMUYECKOTO
56 3JIEMEHTA 10 €ro MOJI0KCHHUIO B bubnuorexa [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DIEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnuoreka [JOK
MHYECKUXAIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HonHasXHMIeCKaACEA3D https://m.edsoo.ru/00adac34
50 KoBaneHTHasNOIIpHAIXMMUYECKAsAC bubnuoreka [IOK
BSI3b https://m.edsoo.ru/00adaab8
61 | KoBaneHTHasHENOIAPHAIXUMUYECKA bubnuorexa [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00adaab9

SACBS3b
bu6mmoreka [{OK
62 CrenepoxncaeHus . https:// m.edsocI)_.[ ru/00adae28
63 OKucIuTeIbHO- 1 bu6mmoreka [{OK
BOCCTAaHOBUTEIIbHBIEPEAKIIUN https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dsocl)_.lru 100adb076
KonTt 0
5 | Orpemenmn |y bubmiotexa LOK
X HMITCCKAICES by https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alIHs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [JOK
CHCTEMAaTH3alMs 3HAHHUI https://m.edso0.ru/00ad9ch?2
68 PeseprubrIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHCTEMAaTHU3alIMs 3HAHHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpoHHbIeU(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YyeHHus BaTeJIbHbIEPeCYpPChl
/ epadoThI nepadoThI
0
n
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [IOK
cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
«IToBTOpEHUE U yriyONeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
Knaccudukanus XuMuueckux peakiuii 1 bubmuoreka [JOK
0 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
eakiuu. [loHATHE O TOMOTE€HHBIX U 1 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaAKIIHUIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
@DaxTopsl, BIUSIOUINE Ha CKOPOCTh 1 bubmmorexa [JOK
Prl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKUU U MOJO0KEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHUYCCKOTO paBHOBCCHUS

9 OKHUCIIHTEIBRHO- bubmuoreka [IOK
BOCCTaHOBUTEIIbHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2NEKTPONUTHYECKON

10 mucconuanmy. CHIbHBIE U CIIA0bIE bubnmorexa LOK

) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MonHbleypaBHEHUIPEAKIINI bubnmorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubnmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON bubmmorexa TOK
pedl p https://m.edsoo.ru/00add8h2
IIUCCOLIMAINN
14 [TousaTre o ruapoOIU3ECOIIEN bubmmorexa TOK
P https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O06001IeHre U cUcTeEMaTU3 a3 HAHNUI
m t https://m.edsoo.ru/00addd12

16 [IpakTtuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme

17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Eubmorexa HOK

p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKHUEPEAKIIUN B PACTBOPAX)»
OO011as XxapakTEpUCTUKA TaJIOTEHOB.
18 an:jnqecfne CBlz)I‘/'ICTBa Ha IpUMepe bubmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMCIIOTa, bubnuorexa [IOK

XUMHWYCCKHEC CBOI>'ICTB3., MOJIY4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

bu6mmoreka [{OK

20 «ITonyyeHue COJITHOM KUCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMUCTB»
Berarcnenus o ypaBHEHUSM
21 | XUMHYECKHX PCAKLU, €CJIU OJUH U3 bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuoteka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbIe MOIU(GUKAIIAHA CEPHI.
23 HaxomljleHHe cepel I/I(beé coe I/IHeII)-II/Iﬁ B bubmmorexa TOK
P UH https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 | (usnueckne u XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JISKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 ITOJIyYCHHS CEPHOU KHUCIOTBI bubmotera [JOK
i p ' . https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brrunciienue MaccoBoit 0JIM BbIXO/a bubmuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka IeMeHToB VA-
og | TPYMIBL A30T, pacipocTpaHeHue B bubnuoreka [IOK

npupoe, GU3NIEcKue U XUMUIECKHE
CBOMCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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AmMHaK, ero (pu3n4eckue 1 XUMHIECKHUEe

bubnuoreka [IOK

29 CBOWCTBA, MTOJYYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTuaeckas padora Ne 3 mo Teme

30 «l?lonyquHe al\fMI/IaKa, U3y4CHHE €TO bubamorexa [OK

. https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuoteka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 | yroGpenui. bubmmoreka [IOK

. https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsi3HEHUEOKPYKAOIIIEHC
penpICoeTMHEHUSIMHA30Ta
Docdhop. Oxcnn bocdopa Hu
33 (bOC(%)OII;)Haﬂ KI/ICJ‘I((l))Ta,q)(bI/l:BI/I(‘I\é)CKI/IC u brbmorexa [TOK

. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u
VYraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [JOK

35 .

(dbu3UYeCcKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMHUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

N bubmuoreka [JOK
37 | VromsHas KHCIOTa €€ conu https://m.edsoo.ru/00ae006¢
38 | IIpaxTtuueckas padota Ne 4 o Teme bubnuorexa [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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"[lonydeHune yriekucioro rasa.

KauecTBeHHas peakuus Ha kKapOOHaT-
n

https://m.edsoo.ru/00ae027¢

HOH
[TepBoHauanbHBIC TIOHATHS 00

39 OpPraHNYECKUX BEIECTBAX KaK O bubmmorexa [TOK

P https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u erocoesuHeHUs bubmiorexa HOK
P https://m.edso0.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/1a4 IO TEME bubnuorexa [JOK
«BasxkHelne HeMeTaluIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUD
KonTponsnas padora Ne3 no teme

. bubnuorexa [JOK
42 «Baxnennine HeMeTaIbl 1 UX
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [JOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
duznyeckecBONCTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
. . bubmuoreka [JOK
44 DIEKTPOXUMHUYECCKUHN Pl HAPSHKCHUH
https://m.edso0.ru/00ael1156
METAILIOB
O61ue crnocoObl MOTYYeHUS] METAJLIOB.

45 Crinasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKLIUH, €CIIU OJUH U3 https://m.edso0.ru/00ael1156
pEareHToB COJAEPIKUT MPUMECH

bu6mmoreka [JOK
46 | IloHsTHE O KOPPO3UHUMETAIIOB

https://m.edso0.ru/00ael278
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bubnuoreka [IOK

47| Mlenounsiemeraitel https://m.edsoo.ru/00ael4b2
48 | Okxcuabl ¥ TUAPOKCHIIBI HATPUS U KaJIHsI bubamorexa [OK
https://m.edsoo.ru/00ael4b2
49 [lenoyHo3eMeNbHBIE METAIIIBI — bubnuorexa [JOK
KaJIBLIMM U MarHuu https://m.edsoo.ru/00ae15e8
50 BaxnaenmnmmecoeTMHEHUIKATbITHS bubmmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 | OO6o6uieHue U cucTeMaTH3alUI3HAHUT
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o Teme
53 "YKEcTKOCTE BOJBI M METOIEI €€ bubmmorexa TOK
P— https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
o4 | AmoMunui https:// m.edso;I ru/00aelc64
55 AmMmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
o6 | Heneso https:// m.edsoc%.I ru/00aeld86
57 OKcupl, TUAPOKCHIBI M cotn skene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATH3AUI3HAHU N
[IpakTuueckas pabota Ne 7. Pemenue
gg | OKCTEPUMEHTANLHBIX 32711 11O TEME bubnunoreka [JOK
«BaxHelnre MeTaIlIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
60 | BbruncieHus No ypaBHEHUSIM bubnuoreka [IOK
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XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3
pEeareHToB JaH B U30BITKE UITU COACPKHUT
MIPUMECH.
BrrunciieHusMaccoBON0MBBIX0AAPO T

https://m.edsoo.ru/00ael 750

YKTapeakInu
61 | OO6oOuIeHHe U CUCTeMAaTH3AUSI3HAHHA 1
KonTponsnas pabora Ne4 o teme
62 | «BaxHelre MeTaIIbI U UX 1
COCTMHECHUS
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE3arpA3HEHUEOKPYKAIOIIIEC bubnuorexa [JOK
64 1
pensl https://m.edsoo.ru/00ae4270
65 PoJib XuMuM B perieHnn 3KOJIOTrHYECKUX 1 bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
66 . 1
cUCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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