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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa Mo XUMHUM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBleHa Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTEIbHOW MPOrPaMMBI
OCHOBHOT0 0011ero oopazoBanus, npenacrapieHHbIx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON paboueld mporpaMmbl BOCIIUTAHUS M C YYETOM KOHIICTIIMM IMPENOo1aBaHus
ydyeOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3anusx Poccuiickoi
Oenepanun.

[Iporpamma mo XxumMuu Ja€T MPENCTABICHUE O IEAX, OOMmeH cTpaTerun O0ydeHHUs,
BOCITUTAHUSI U Pa3BUTHUSL OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO MpeaMeETa, yCTaHABIMBAET
o0s13aTebHOE TMPEAMETHOE COJIepKaHUe, MPEeAYyCMAaTPUBAET paclpelle]IEHUe €ero 1o
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3fiesiaM U TeMaM MPOorpaMMbl IO XUMHH, ONIPEEIseT
KOJIMYECTBEHHBIE U KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJEA0BATEIBLHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKM Y4YeOHOro TIpoliecca, BO3PACTHBIX OCOOCHHOCTEHW OOydYaromInXcs,
ompeensieT BO3MOXKHOCTH TIpeAMeTa Ui pealu3alid TpeOOBaHMM K pe3yjbTaTaM
OCBOECHHMSI OCHOBHOW 0OO0Opa3oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIETrO
o0pa3oBaHMsl, a TaKKe TPEOOBaHHWM K pe3yJpTaTaM OOydeHUSI XMMHHM Ha YPOBHE Liejied
U3Y4YeHHUs TpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM JEATEIHLHOCTH
00y4aromerocsi o OCBOCHUIO y4eOHOTO COAEepKaHUS.

3HaHWE XUMHHM  CIYXUT OCHOBOM JjIsi  (OPMUPOBAHHS  MHUPOBO33PEHUS
oOyyJaronierocsi, €ro MpeACTaBICHU O MaTepUalbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
urpatroT (GopMuUpyeMble XUMUEH MPECTABICHHUSI O B3aUMOINPEBPAIICHUSX YHEPTUH U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MyTIX PEHICHHUS TI00aNbHBIX MPOOJeM yCTOWYUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUUYECKOM, IHUILIEBOM M 3KOJIOTHYECKOU
0€30MacHOCTH, IPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH MJisi caMOpa3BUTHUS U (PopMUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
00yyarommxcs, HAaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4yeOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAJIBHBIX M UCCJIEIOBATEILCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
KU3HH, TaK U B MPO(HECCUOHATHHOU JIeATeTLHOCTH;

3HAKOMUT CO CHEIU(UKON HAYyIHOTO MBIIIUICHUS, 3aKJIaIbIBA€T OCHOBBI I[€JIOCTHOTO
B3IJIsIa HA EIUHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloM B
GbopMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOITUXCS;

criocoOCTBYEeT (HOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOTHYECKOE OOpa3OBaHUE
0o0ydJaronmxcsi.



Jlanubple HampaBiieHuss B OOYYEHHMM XUMHUU OO€CNeYMBaIOTCS — crHelupuKon
cojiepkaHusi yueOHOTO MpeIMeTa, KOTOPbIM SIBIIAETCS MENarornyeckd aJanTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPEIeIEHHOM JTarne e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOMIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPTaHUYECKOM XUMHUHM M HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX IMOHATHI OpPraHUYECKOM
XUMUMU.

CtpykTrypa conaepkKaHHs TMpPOrpaMMbl IO XHUMHUU CGHOPMUPOBaHA HA OCHOBE
CHUCTEMHOTO M0AX0/1a K €€ uzyueHuto. Coaep:kaHue CKIaabIBaeTCsA U3 CUCTEMBI IOHATHIA O
XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN 0 XUMUYECKON peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIUITY OCJIEI0BATEIBHOTO PA3BUTUS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEINCTABICHHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOLMALINY BEIECTB B pACTBOPaX.

TeopeTndeckne 3HaHWS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKU IOJTYYECHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BHBAIOTCS MOCIEAOBATEIIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBINOJIHASL (DYHKIMM OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS U
BO3MOKHOCTEM IPAKTUYECKOTO IPUMEHEHHMS U NIOJIyYEHUs U3y4aeMBbIX BEILIECTB.

OcBoeHue nporpamMmsl 10 XMMHUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O
XUMHAYECKON COCTABIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOM ITPUPOJIBI,
LIEHHOCTHOT'O OTHOUIEHUSI K HAYYHOMY 3HAHMIO M METOJaM NO3HaHMS B Hayke. M3ydeHue
XUMUU NPOUCXOJUT C MPUBJICYCHUEM 3HAHUN U3 paHEe U3YUEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromumii Mupy», «bronorus. 5-7 knacce» u «dusuka. 7 Kjaacc.

[Ipn u3yueHWHM XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB XUMHUYECKOMN
HAyKM Kak oO0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON JEATENbHOCTU
YeJIOBEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3a/1aya yueOHOro npeamera
COCTOUT B (HOPMHUPOBAHUM CHUCTEMbl XUMHUYECKHX 3HAHUN — BaXHEHIMX (DAKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  TOJOXKEHUH, JOCTYIMHBIX  0000IIeHuin
MHUPOBO33PEHYECKOTO XapakTepa, si3blka HAayKH, B MPHOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS MPU U3YUYEHUU BEILIECTB U XUMUYECKUX peaKlnii, B GOPMUPOBAHUU U PA3BUTUHU
MO3HABATEJIbHBIX YMEHHM W MX TNPUMEHEHUH B Y4eOHO-TTO3HABATEIIbHOM M Yy4eOHO-
UCCIIEIOBATENIbCKOM  JIEATEIIBHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B [IOBCEHEBHOW JKU3HU.

[Ipy wu3yyeHMHM XWMHHM Ha YPOBHE OCHOBHOTO OOMIEro 0O0pa3oBaHUS BaXHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1eNH, KaK:



—  (GOpMHpPOBAHHE  HWHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHMYECTBY, CaMOCTOSITEJIbHOMY  MPHUHATHUIO  PEIICHUI,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIECHHOCTh OOYYECHHS HA CHCTEMaTUYECKOe MPHUOOIIEHHE O00YJaromuxcs K
CaMOCTOSITEJIbHON TIO3HABATEIILHON JCATENHHOCTH, HAYYHBIM METOJaM ITO3HAHUA,
bopMHPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHue yciIoBUM, CIOCOOCTBYIONINX MPUOOPETEHUIO 00YUAIOIMMUCS OIbITa
pa3HOOOpa3HOW JESITENHHOCTH, TIIO3HAHWS W CaMOTO3HAHUS, KIIIOYEBHIX HABHIKOB
(KJTFOYEBBIX KOMITETEHIINI), UMEIOIINX YHUBEPCATHLHOE 3HAYCHHUE JJIS PA3IMYHBIX BHUJIOB
NEeATETbHOCTH;

— (hopmupoBanue o0mIeil GyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUN OOBSICHATH U OLICHUBAThH SIBIICHUS OKPY>KAIOIIET0 MHpPA, UCHOJb3Ys
3HAHWS W ONBIT, TOJIYYCHHBIC TMPH H3YYCHUH XUMHUH, TPUMEHSATh MX TPH PEIICHUU
po0JIeM B IOBCEAHEBHOM JKU3HU M TPYAOBOM JACATEITHHOCTH;

— (¢opMupoBaHue y OOYyYaIOIIMXCA TYMaHUCTHMYECKHX OTHOIICHWH, MOHUMaHUs
[EHHOCTH XUMHYECKUX 3HAHUM IS BBIPAOOTKH OKOJOTHYECKU I1€J1IeCO00pPa3HOro
MOBEJCHUS B OBITY U TPYJOBOM JCATEIHHOCTHU B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBbI U
OKpYXarouerl NpUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAllMU K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOECHHUS OOIIEYEIIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MpOGUIIs U HANIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee yncao 4YacoB, OTBEACHHBIX ISl M3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO
o011ero oopazoBanusi, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZENIO), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérsl mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHUS, PA3I0KEHHs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYOMW, MpaBWIaMHu paboThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE TMPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3ioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALNA, XpoMaTtorpadus, TpoBeIeHIE OYUCTKH MMOBAPECHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bosmyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopom — sIeMeHT W mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss ocHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTm wmetamnoB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COIEPKaHUs KHUCIOPOAa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
ONMHMCAHWE HX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, pACIO3HABAHUE MU HU3YUYEHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNEe U3MEHEHUSI OKPACKH MHIMKATOPOB B PacTBOpPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO MeTajula APYTMM M3 PAacTBOpPA COJIM, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKH KIAacCU(PUKAIMKM XUMUYECKUX djemMeHToB. [loHsitHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XMMUYECKHUX 3J1EMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS paJdyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHas (mojsipHass W HEMOJIApHAsl) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB W HEMETAJUIOB, B3aWMOJACHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaAMETHBIX CBS3€M IIPM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (akT, THUMOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUM 3apsiji, BEUIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KalbLUusid M HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYecKuX peakluuid Mo pa3anvyHbIM MIpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTH XUMHUYEecKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OaliaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOICTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHUCIOT, LIEIOYEeHd U  COJIEH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakluu pPas3oKEeHUs, COCIMHEHUs), PaclO3HaBAHUE HEOPTaHMUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKHue CBOMICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHellue XJIOpHUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Ccepbl. AJUTOTPOIHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COCNUHEHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnueckue U XuMuueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHe, (U3UYECKHEe M XUMHUYECKUC
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUE OKPYKalollel cpeibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3Ayxa, MOYBBI M Bogoémon). docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poJii B OKM3HM 4YeJOBeKa. MarepuallbHOEC C€AWHCTBO OPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHWIMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3l0B HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJIIHOW KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa Mo JEHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHON CEPHOM KUCIOTHI, TPOBEICHUE KAUECTBEHHOM peakIuu Ha Ccyibdar-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U HU3y4YEHHE NPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMUECKUX pEelIETOK ainMasa, Tpaduta, (QyijaepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
IPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTtasibl U MX COeIUHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKas  KpUCTAUIMYECKass  pemerka.  JJIEKTPOXMMUYECKHH  psAl
HanpspkeHU MeTtaoB. OU3nyeckne U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl Toyy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [lepruonnueckoil cUCTEME XMMHUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAUIBI MarHMii M KaJbUUW: IIOJOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUS W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (111), menu (11), HaOMFOIEHUE W OMUCAHUE MPOILIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJIIbI U UX COSTUHECHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpefenbHas I0nycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu



Peanuszanus MeXnpeIMETHBIX CBS3€d IMPU M3YYEHHH XMMHM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHUHTE3, KiIacCHU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUIN 3apsi, MPOBOJAHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIEC UCKOMaeMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MTPOTrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMUs
JOCTUTAIOTCST B XOA€ OOYyYEeHHS XMMHUU B €JAMHCTBE Y4eOHOM M BOCHHUTATEIHHOU
NEATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPHHATBIMA B OOINECTBE TMpaBUJIaMUd U
HOpPMaMU TMOBEACHUS U CHOCOOCTBYIOT MPOIIECCAM CAMOMO3HAHMSI, CaMOpPa3BUTHUSL U
COLMAIIM3AIIU 00yYaIOIIHUXCS.

JInyHOCTHBIE pEe3yabTaThI OTPAKAIOT TOTOBHOCTh oOy4arommxcs
PYKOBOJICTBOBAThCA CUCTEMOU MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIUPECHUE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY H
HAay4YHOMY HaCJIEIUI0, TOHMMAHHUS 3HAYEHHUS XUMUYECKOWM HAayKu B JKH3HU
COBPEMEHHOI0 O0OIIeCTBa, CHOCOOHOCTH BIAACTh JOCTOBEPHON uHpOpMaIuen o
MEePEOBbIX JIOCTIKCHUSX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOMW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOIMCTBE MUpa U 00IIECTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS O COLMAIBHBIX HOPMAaX M MPaBUIaX MEXKIUYHOCTHBIX OTHOILICHUM
B KOJUICKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U JPYTUX BUIAX JIEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENBHOCTH  TPU  BBIIOJHEHHH  Y4EOHBIX,
[MO3HABATENbHBIX 3374, BBINOJHEHHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
Y4€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOMIOHUMAHHUIO U B3aUMOIIOMOIIM B MPOILIECCEe
ATON y4eOHOW JeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE U TOCTYIKH
CBOMX TOBApHILEH C MO3UIMHU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUUYECKOW peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIFOIIAE OCHOBY
JUTSl TIOHMMaHWSI CYITHOCTH HAay4YHOW KapTUHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C IPUPOIHON CPeoil, O
POJIM XUMHH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAIPaBJICHHbIC Ha IIOJYYEHHE HOBBIX 3HAHUW TIO
XUMUU, HEoOXOoAuMble [JIsi OOBSCHEHHUS HaOJIOJaEeMbIX IIPOIIECCOB U  SIBJIICHHM,
MO3HABATEJIbHON, MH(POPMAITMOHHOW U YUTATEIHCKON KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSTENIbHON palbOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYPOH,
JOCTYIMHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIH;



UHTEpPEC K OOYYEeHUI0O U T[O3HAHWIO, JH0003HATEIBHOCTb, TOTOBHOCTH W
CIIOCOOHOCTH K CaM000pa30BaHUI0, IPOESKTHOW U MCCIIEIOBATENBCKON NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00y4YEeHUS B JabHEHIIEM;

4) dpopmMupoBaHHSs KYJbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY 3/I0POBBLIO,
YCTAaHOBKH Ha 37I0POBBIA 00pa3 ®U3HU, OCO3HAHUE MOCIEACTBUI U HEMPUITHE BPEAHBIX
NpUBBIUEK (YHNOTPEOJICHHS aJIKOTOJil, HApPKOTHUKOB, KypeHHs), HEOOXOJIUMOCTHU
coOIo/IeHrs TIpaBuiI 0€30MacHOCTH TIPH OOpPAICHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B
OBITY M peaTbHOU JKU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPaKTUYECKOMY H3Y4YeHHUIO Mpodeccuit W Tpyla pas3IudyHoro poja,
YBaXKECHHE K TPYAYy U PE3yibTaTaM TPYIOBOW JEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIN BBHIOOP WHIWBHUAYaJTbHOU
TPAGKTOPUM TMPOJOJDKEHUS O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, YCIEUTHOM
pOoECCUOHATIBHON JIEATETFHOCTH U Pa3BUTUS HEOOXOJIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBaThCS B MPOGeCCUOHAIBHON CPEJIE;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11e71ec000pa3HOEe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMAHUE IIEHHOCTH 37I0POBOTO M OE30MaCHOIO
oOpaza J>KHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAaHUE LIEHHOCTU COOJIIOACHUS MpaBUil 0€3011acCHOTO
MOBEJICHUS MPpU paboTe ¢ BELIECTBAMU, a TAK)KE B CUTYaAIMSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMmble MNP H3YYEHUU XUMHUHU, IS
pelIeHusl 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPEIOM, IS IOBBIIICHUSA
YPOBHS 9KOJOTUUYECKON KYJIbTYphl, OCO3HAHUS I100AJTBHOIO XapaKTepa YKOJIOTUYECKUX
npobjieM W MyTe X pelIeHHs TOCPEICTBOM METOJOB XUMHHU, IKOJOTHYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeaMETHBIX pE3yJbTAaTOB  BBIACISIOT  3HAYUMBIEC  JJIsS
dhopMUpOBaHUST MHPOBO33PEHUsI OOICHAYUHbIC TOHSATUS (3aKOH, TEOPHS, MPHUHIIUII,
runoresa, pakT, CUCTEMa, IPOIIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPhIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUU M3 ITUX
npeaMeToB (OpMUPOBATh MPEJCTABICHUE O IEJIOCTHOM HAay4dyHON KapTHUHE MHUpa, U
YHUBEpCaJIbHbIE  ydeOHble  JIeMcTBUS  (TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
peryJATHBHBIE),  KOTOpble  oOecrneuuBaroT  (POpPMUPOBAaHUE  TOTOBHOCTH K
CaMOCTOSTEIILHOMY TITAHUPOBAHUIO U OCYIIECTBIEHUIO YIEOHON JAESTEIHHOCTH.



Ilo3naBaTeqbHbIE YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUS

Ba3oBble Jijornyeckue AeiicTBHA:

YMEHUS UCTIOJIb30BaTh MPUEMBI JIOTUYECKOT'O MBILIIICHHUS TP OCBOCHUM 3HAHMMA:
PacCKphIBAaTh CMBICTT XUMHWYECKUX TOHATHH (BBIIETATh WX XapaKTepHBIC TNPHU3HAKH,
YCTAaHaBJIMBATh B3aUMOCBS3b C JPYTUMH TOHSTUSIMH), HWCIOJIL30BaTh MOHSATHUS JIA
OOBSCHEHUSI OTHENbHBIX (PAKTOB M SIBIICHUN, BHIOMpATh OCHOBAHUS U KPUTEPUU IS
KJacCu(UKAIMM XUMUYECKUX BEHIECTB W XUMHYECKUX pEeaKIui, YCTaHABIUBAThH
MIPUYUHHO-CJICJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3YyYCHHs, CTPOUThH JIOTHYECCKUE
paccyxneHus (MHIYKTHBHBIC, NEIyKTUBHBIC, 110 aHAJOTWH), JENaTh BHIBOABI U
3aKJIIOYCHUS;

yMEHUE TNPUMEHSATh B Tpollecce IMO3HAaHUS TMOHATUA (IpEeAMETHbIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJENU, HUCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XUMHH MOJCIbHBIC MPEACTaBICHUS —
XUMUYECKUH 3HaK (CMMBOJI D3JIEeMEHTa), XuUMUYeckas QopMmyiaa © ypaBHEHUE
XUMHUYECKON peakiuy — P PEIICHUH Yy4eOHO-TI03HABATENBbHBIX 33J1a4, ¢ Y4€TOM ITHX
MOJICJIbHBIX TIPEJICTABIICHUN BBISBJISATh U XapaKTEPU30BATh CYIICCTBEHHbBIE MPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIUM, BBISBISATH
o0IMe 3aKOHOMEPHOCTH, MPUUYUHHO-CJICJACTBEHHbIC CBS3M U TPOTUBOPEUUS] B
M3y4aeMbIX MPOIIECCaX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

yMEHHUE UCIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI JJisi ()OPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOpPETEHUE OMbITa 1O IUIAHUPOBAHUIO, OpraHU3allMd U TMPOBEACHUIO
VYCHHYECKUX  JIKCIIEPUMEHTOB, yMEHHE HaOJojaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHUS W
BBIBOJIBI 10 pe3yJibTaTaM MPOBEIEHHOTO OMbITa, UCCIEIOBAHUS, COCTaBJISITh OTYET O
MpoJieJIaHHOM padore.

Pabora c nundopmanmueii:

yMEHUE BbIOMpATh, AaHAIM3UPOBATH MW HWHTEPHPETUPOBATH  HUHQPOPMAIIUIO
pPa3NUYHBIX BUJOB M (POpPM TIPENCTaBICHUS, TMOJIY4aeMyH) M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL JIMTEpAaTypa XUMHUYECKOTO COJIepKaHUsI, CIPABOYHbIC MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(pOpMaITHIO;

YMEHUE TPUMEHITh Pa3IUYHbIE METOJBI M 3alpOChl TPH TOUCKE U OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIOIINX TAaHHBIX, HCOOXOIUMBIX TSI BBITOJTHCHUS YICOHBIX
M TI03HABaTEJIbHBIX 3aJ1ady OMpEACTIEHHOTO THUIIa, MPUOOPETEHUE OMbiTa B 00JIaCTH
WCIIOJB30BaHusA ~ MHGOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTUM,  OBJIQJICHUE
KyJIbTypOll  aKTUBHOTO  WCTOJB30BAHHS  PA3JMYHBIX  TOUCKOBBIX  CHUCTEM,



CaMOCTOSTENIbHO BBIOUPATh ONTHUMANIbHYIO (OpPMY MpPEACTaBICHUS HHPOPMALUU U
WJUTFOCTPUPOBATH PEIIAEMbIE 3a/1a4d HECIOKHBIMU CXEMaMH, JUarpaMMaMH, APYTUMU
dhopmamu rpadUKy U UX KOMOUHAITUSIMH;

YMEHHE HCIONb30BaTh W  aHAJIM3UpOBaTh B  Ipolecce y4yeOHOH U
HCCIIEIOBATENIbCKON  JICATEIbHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJILCKOr0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe JeHCTBUS:

YMEHHMS 3aJlaBaTh BOIPOCHI (B XOJ€ Auanora u (Wiu) AUCKYCCHUM) MO CYIIECTBY
oOcykaaemMoi TeMbl, (OPMYJIUPOBATh CBOU MPEIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS
MPEUTOKEHHOM 3a/1a4H;

YMEHUSI IPEACTABIATH NOJIYYEHHBIE PE3YJIbTAThl I03HABATEIBHON AEATEILHOCTH B
YCTHBIX M MHCBMEHHBIX TEKCTaxX; JejaTh IPE3CHTALHI0 PE3YyJIbTAaTOB BBHIOJIHEHUS
XUMUYECKOTO HKcrepuMeHTa (1abopaTOpHOTO OImbITa, JabopaTopHOM pabdoThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHUsSI y4eOHOro COTpYJHMYECTBA CO CBEPCTHHUKAaMH B  COBMECTHOH
II03HABATEJIbHOM W MCCIIEIOBATEIbCKON ACATENBHOCTH IPU PELICHUN BO3HHUKAOIINX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIIACOBAHUS MO3ULUN (00CYXACHHUS,
OOMEH MHEHMSIMU, «MO3TOBBIE IITYPMbD», KOOpPAWHAIIUS COBMECTHBIX JCHCTBUM,
ONpeereHNe KPUTEPUEB 110 OLICHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CAMOCTOSTEIBHO ONPENEHATh LEIH JACATENbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIMPOBaTh MU NPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATENbHOCTh, BBIOMpaTh HambOosee 3(P(PEeKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CAMOCTOSITENbHO  COCTABISTH WM  KOPPEKTHUPOBATH
MPEJUTOKEHHBIN aJITOPUTM JIEUCTBUM MPU BBINOJHEHUN 33aJaHUM C YYETOM MOJTYYCHUS
HOBBIX 3HaHWN 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIHUAX, OIICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOHN 1€, YMEHHUE HCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe npeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 00SI3aTENBHOTO COJIEpKaHus,
YCTaHOBJICHHOTO JIaHHOM (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHbIE
0Oy4aroIMMUCS HAyYHbIE 3HAHUSA, YMEHUS U CHOCOOBI ACHCTBUM, crieupUYEcKue sl
MpeAMETHONU 00nacTh «XUMUs», BUIbI ACATEIBHOCTA MO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro UHTEPIpPETAINH, MPEOOPa30BAHUIO U PUMEHECHUIO B PA3IUYHBIX YI€OHBIX U HOBBIX
CUTYyalusX.

K koHuy o0yueHus B 8 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHATUWA: aTOM, MOJIEKYJa,

XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH



(omHOpOIHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHasl Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JOJS XUMHUYECKOIO 3JEMEHTa B COEAMHEHUU, MOJISIPHBIM OOBEM,
OKCHJl, KHCIIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKas peakius, KilacCuukamus peakiuil: peaxiuu
COEIMHEHMSI, PEAKIUN Pa3JIOKEHUs, pEaklUu 3aMEIlEHUs, peakuun oOMeHa,
9K30- U IHAOTEPMUYECKUE PEAKINH, TEIJIOBOM (P (EKT peakuuu, Sapo aToMa,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOWUTallb, PAJIAyC aTOMa, XUMUYECKas
CBSI3b, NOJSIPHAS WM HEMOJSApPHAs KOBAJECHTHAs CBA3b, MOHHAS CBSA3b, WOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JoJi1 BewlecTBa  (IIPOLIEHTHAA
KOHIIEHTpAL|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHA U NIPUMEHSATH
9TH TOHSTHS MPU ONMMCAHUU BEUIECTB U UX MPEBPAIICHMIA;

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJIEHUS (DOPMYJ BELIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

OTpE/EIATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX,
CTENEHb OKUCJICHMS JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAJJICKHOCTD
BEIIECTB K ONpEACIEHHOMY KJIacCy COC€IMHEHUM 1o ¢opmysiaMm, BUJ
XUMHUYECKOH CBS3M (KOBAJICHTHASI U HOHHAS1) B HEOPTaHUYECKUX COCTUHEHUSAX;
packpbiBaTth  cMbIcn  [lepuognmueckoro 3akoHa J[. M. Menneneesa:
JEMOHCTPUPOBATh  I[IOHMMAaHUE IIEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX DJJEMEHTOB OT HX NoJIokeHus B Ilepmommueckoin cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaIpo;

ONUCHIBaTh U XapaKTepu3oBaTh TabiuuHyio (Gopmy Ilepuonnyeckoit cuctembl
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh TMOHATUS «rjlaBHas mnoArpymmna (A-
rpynna)» u «nobdounas noarpynmna (b-rpymnma)», Maneie 1 OoJIbILIME TEPHOJIBI,
COOTHOCUTh OOO3HayeHUs, KOTOpble HMeEroTcs B Tadiuue «lleprognyeckas
cucremMa xuMmuueckux odsemeHtoB JI. M. Menneneesa» ¢ 4HMCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o01Iee YUCII0 3JIEKTPOHOB U PACIPEIEICHUE UX 0 3JIEKTPOHHBIM CIIOSAM);
KJIACCU(PUIIMPOBATh XUMHUYECKHUE BJIEMEHThl, HEOPraHWYECKHUE BEIlECTBa,
XUMUYECKUE peakluu (110 YUCIy U COCTaBy YYaCTBYIOLIUX B PEAKIIMH BEIIECTB,
o TerioBomy 3 dexry);

XapakTepu30BaTh (OMUCHIBATH) OOLIME XWMUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAS ONUCAHHE NPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;



POTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kauye€CTBEHHOIO
COCTaBa, BO3MOYKHOCTU MPOTEKAHUSI XMMUUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (popMysie CoOeTMHEHUs, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU
peakuuu;

MIPUMEHSTh OCHOBHBIC OIEpAllMd MBICIUTEIbHOU NIESITEIbHOCTH — aHalu3 M
CUHTE3, CpaBHEHHE, O0O0OOIEeHNEe, CHUCTEeMATH3aIluil0, KIACCHU(UKAITUIO,
BBISIBJICHUE TMPUYMHHO-CJICACTBEHHBIX CBSI3€M — [JI1 W3YYEHUS CBOWCTB
BEILIECTB U XMMHUUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO/AbI MO3HAHUS —
HaOJIOICHUE, HW3MEPEHHE, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN );

CJIeI0BaTh IMpaBUJIaM IOJIb30BAHUSA XUMHUYECKOM NOCYI0M M J1abopaTOpHBIM
o0opynoBaHuEM, a TakXke TNpaBwiaM oOpalleHUuss C BellecTBaMH B
COOTBETCTBUM C MHCTPYKIUSMU IO BBITOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHUX
OTBITOB IO TMOJYYEHUIO U COOMpPAHMIO ra3000pa3HBIX BEIIECTB (BOIOpOJA U
KHUCJIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM MaccoBOW aoJiei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBaTh M MPOBOJUTH  XUMHUYECKHUE
AKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB HIENOYEH U KUCIOT C TOMOIIBIO
WHIUKATOPOB (JTaKMyc, (peHoIPTaienH, METUIOPaHXK U IpyTHe).

K koHny o0yueHus B 9 kJiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJia, MOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEINEHb OKHUCIICHMS, XUMHUYECKas
peakuus, XMMUYECKas CB3b, TEIJIOBOW A((eKT peakuuu, MoJib, MOJSIPHBIN
00BEM, pPAacTBOp, DJIEKTPOJUTHI, HEANEKTPOJUTHL,  ANEKTPOJIUTHYECKAs
AUCCOLMAIMs, peakUMd HMOHHOrO OOMEHa, KaTalau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTUMble U HeoOpaTHUMbIE pEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH, OKHUCIIMUTENb, BOCCTAHOBMTEINb, OKHCIICHHE H
BOCCTAHOBJIEHHE,  aJUIOTpOmus,  aM(OTEpHOCTb,  XHMHYECKass  CBS3b
(KoBaJieHTHAas, MOHHAs!, METAJUTMYECKas ), KpUCTaJUIMUecKas peiérka, Koppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XMMHYECKOW pPEaKLMH, MPEAECIbHO JOIyCTUMAs
koHueHTpanus [[JIK BemecTsa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHH U MPUMEHATH
9TH TIOHSTHS MPU ONMMCAHUU BEUIECTB U UX MPEBPAIICHHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBieHUs (POpPMYJ BELIECTB U
YPABHEHHUN XUMUYECKUX PEAKIINM;



ONpEeNeNsITh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHMSIX  PA3jIMYHOrO  COCTaBa, MPUHAUIEKHOCTh  BEHIECTB K
onpenenéHHOMY KJIacCy COCIMHEHHMM Mo (opmyliaM, BHJ XMMHUYECKOW CBS3U
(KoBaJIeHTHasi, MOHHAs, METAJJIMYECKas)) B HEOPraHUYECKUX COCTUHEHHUSX,
3apsi[l MOHA MO XUMHUYECKOU (popmyrie, XapakTep cpelbl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHHM, TUN KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO
BEIIECTBA;

packpeiBath cMmbIci [lepuoamueckoro 3akona JI. WM. Menaeneesa wu
JIEMOHCTPHUPOBATH €0 TIOHUMAHKE: OMMCHIBATh U XapaKTEPU30BATh TAOTHMIHYIO
dopmy [leprnoanaeckoi CHCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3InyaTh MOHSATHUS
«rnaBHas noarpynna (A-rpynma)» u «mobouHas mnoarpymmna (b-rpymnma)y,
Majible U OOJIbIIKE MEePUOIbl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
MEPUOINYECKON TA0JIMIIE, C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, oOllee YUCIO 3JIEKTPOHOB H
pacmpeneiieHue WX MO0  JJEKTPOHHBIM  CJOSIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWICTB JJIEMEHTOB U WX COCIAMNHEHUU B
npeAenax MajblX NEPUOJIOB W TJIABHBIX MOJATPYII C YYETOM CTPOCHHS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHThl, HEOPraHWYECKHE BEIECTBa,
XUMUYECKUE peakiuu (110 YUCIIy U COCTaBy YYaCTBYIOUIUX B PEaKIIUU BEIIECTB,
no TerioBoMy 3G (heKTy, M0 HW3MEHEHHUIO CTENEHEW OKUCICHHS XUMHUYECKHX
3JIEMEHTOB);

XapakTepru3oBaTh (OMHUCHIBATH) OOMME U CHEUU(PUUSCKUE XUMHUYECKUE
CBOMCTBA MPOCTHIX U CJIOXHBIX BEIIECTB, MOATBEPXkAasi ONMUCAHUE MPUMEPaAMU
MOJICKYJIIDHBIX W HWOHHBIX YPAaBHEHHM COOTBETCTBYIONIUX XWMHYECKHX
pEeaKLunii;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUECKON TUCCOMALMN KUCTIOT, HIeI0Yei U
COJICH, TOJHBIE W COKpalIEHHbIE YpPaBHEHHUS peaklMii HOHHOTO OOMEHa,
YPaBHEHHUS PEAKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOUN CBSI3H
MEXKy BEUIECTBAMU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIMUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
OPOrHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHHUIA B PA3IMYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJIK0 XUMHUYECKOTO 3JIEMEHTa M0 PopMyJie COeTMHEHHSI, MaCCOBYIO
JIOJII0 BELIECTBA B PACTBOpPE, IPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOU
peaKkIuu;



COOTIOIaTh TpaBWJIA TOJB30BAHUS XUMHUYECKOH MOCYNOH W J1a0OpaTOPHBIM
000py/IOBaHKEM, a TaKKe MPaBUiIa OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSIMH TIO BBIITOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IIO
MOJYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKHCIOTO
rasa);

MPOBOJIUTh PEAKIINH, IMOJITBEP)KIAIOIINEC KAaYSCTBEHHBIH COCTaB Pa3IMYHBIX
BEILIECTB: pACIO3HABATh OIBITHBIM NYTEM XJIOpUA-, OpOMUA-, HOAWI-,
kapOonat-, d¢ocdar-, cuauKar-, Ccyabpar-, TUIPOKCUI-UOHBI, KaTHOHBI
AMMOHUSI M WOHBI H3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

MPUMCHSTH OCHOBHBIC OIEPAIUM MBICIUTEILHON NESTEIBHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3allUI0, BBISBICHHE HPUYMHHO-
CIICZICTBEHHBIX CBSI3¢H — IS HM3YYCHUS CBOKMCTB BEHIECTB M XHUMHYECKHX
peaKIMii, ECTECTBCHHO-HAyYHbIC METOJABI IO3HAaHHS — HAOIIOJCHHUE,
MU3MEpEeHUEe, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
Ilepuognueckon cucreme . H. https://m.edso00.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 Bcepoccuiickas nmpoBepouHas pabota
bu6mmoreka [IOK
59 nu
OFTHAZ XHUMITHCCKA CBIASh https://m.edsoo.ru/00adac34
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
60 XUMHYECKHX dJIeMeHTOB. oHHast bubmorexa HOK
' https://m.edsoo.ru/00adaab8
XUMHYECKas CBA3b
61 KoBasieHTHast HETOsIpHAs XUMHUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TCTCHb OKHCICHI https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CtpoeHne aroma. XUMUYECKas CBSI3b)
/ Beepoccuiickast mpoBepovHasi paboTa

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

66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CHCTEMAaTHU3alNs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
1 [Tepuoanueckas cucTeMa XUMHYECKUX 1 Bubmorexa LIOK
p https://m.edso0o.ru/00adb59e
sneMenToB [. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 bubmmorexa [JOK
B https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubsl xuMuyeckoil CBA3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux 1 bubnunoreka [JOK
pEAKUIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOUN
7 eakiuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX
3 [ToHATHE 0 XMMUYECKOM PaBHOBECHH. 1 bubnnoreka [JOK

(DaKTOpBI, BJIMAIOIHUEC HA CKOPOCTHb

https://m.edsoo.ru/00adc28c
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XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U cl1a0ble bubnnorexa [IOK
o [HaIHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi buGnnorexa [IOK
M peakh https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 buGnnorexa LIOK
. pe https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmorexa [IOK
ped o https://m.edsoo.ru/00add8h2
AIIEKTPOJIMTUICCKON JTUCCOITHAITUT
bu6mmoreka [JOK
14 II 7
OHATHE O THAPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o001mIeHNe U CHCTEMaTH3aITHS bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemienue bu6nuorexa [IOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHnas padora Ne2 no teme
17 «IIIEKTPOIUTHYECKAS JUCCOIHAIIHS bubmorexa [TOK
P 8 HHATHA. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
18 OO0mras XxapakTepucTHUKa rajJoreHOB. bubnmnoreka [JOK

XUMHYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. ComsiHast KUCIIOTa,

19 XHMHYECKHE CBOMCTBA, MMOJyICHUE bubmorexa [JOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITomyueHne COITHON KUCIIOTHI bubmoreia OK
yi . . ’ https://m.edsoo.ru/00ade348
nu3ydeHue e€ CBOMUCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XAMHYECKHUX PEaKIUi, €CIIU OJUH U3 bubmoreia OK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AImoTponHbie MOAU(GUKAIIUH CEPHI.
23 Haxox(i[eHHe cephbl Hq::é coenI/IHeII)mﬁ B Eubmiorexa OK
p N https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
CepoBogaopoj, cTpoenue, pusznyeckue bubnuotexa [JOK
24 .
1 XMMHYECKHE CBOMCTRBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢u3nyecKkue 1 XuMUYECKHE CBONCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKilui, JexKallnue B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubmuorexa [IOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIoIleH cpe/ibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JOJU BBIXOJa

bu6mmoreka [JOK

27
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB

28 VA-rpynmsl. A30T, paclipOCTpaHECHHE bubnunoreka [JOK
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeeat
XUMHYECKHUE CBOMCTBA
AMMHuak, ero ¢puznueckue u

29 XUMUYECKHE CBOWCTBA, IMOTyYEHUE U bubmorexa LHOK

> HOIyH https://m.edso0.ru/00adf004
pUMEHEHHE
[TpakTudeckas padora Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3yuyeHue ero bubmmorexa [JOK
. ya > 13y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, € PU3NIecKue u bubnmoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHrE HUTPATOB U COJNEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 o0peHuii. XUMHUECKOE 3arpsi3sHEHUE bubmmorexa [TOK
YAOOP . P https://m.edsoo.ru/00adf518
OKPYXKAIOIICH CPeIbl COSAMHCHUSIMH
aszora
®ochop. Oxcun dhocdopa (V) u

33 @ocgo pHa$1 KncnfTa (I)q)pl:sn(qezzxne u bubmmorexa [TOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Ucnonb3oBanue hocdaToB B KauecTBe

34 MHUHEpaJIbHBIX Y100pEHUH. bubnuorexa [IOK
3arpsi3HEeHUE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYriepon, pacipoCcTpaHEHUE B bubnuorexa [IOK
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npupoze, Gu3NIecKue 1 XUMHUYECKUE
CBOMCTBA

Oxkcuppl yraeposa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK

36
DKonorudeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHIOM yriiepoaa (1V)
37 VroibpHasg KACIIOTa U €€ COJIN bubmorera [JOK
https://m.edso0.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme
"IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
38
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYECKHX BeEIECTBaX KakK O bubmorexa LIOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX YTIIepo1a
40 KpeMuuii u ero coeqmHeHUS bubmorexa [JOK
P g https://m.edso0.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemienue
41 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnunoreka [JOK
«BaxknHelnie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KonTponbnas padota Ne3 mo teme
42 «BaxxHeie HeMeTallIbl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIMHCHHUS
OO0mras XxapakTepuCTUKa XUMHIECKIX
bu6mmorexa [JOK
43 9JIEMEHTOB — METAJIJIOB.

Meramndeckas CBSI3b U

https://m.edsoo.ru/00ael103e
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METAJINYECKasl KPUCTAIUIMYECKAS
peuérka. PU3n4YecKue CBOMCTBA
METaJUIOB

XUMHAYECKHUE CBOMCTBA METAJIJIOB.

bu6mmoreka [JOK

44 9 I
HeKTpOXHBqueCKHH P https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METalIOB
OO0mme cnocoObI MOTYYEHUS
MeTaiuioB. CIuiasbel. BerauciieHus mo
45 aBHEHUSIM XUMHUUYECKUX PEAKIIUHA bubmorexa [IOK
yp pearii, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IpUMECH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubmorexa LIOK
pp https://m.edsoo0.ru/00ae1278
bubmuoreka [JOK
47
Lenoureie metans! https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJns https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmorexa [TOK
a 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOKI €& bubmuoreka [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
53 [Ipaktuueckas padota Ne 6 o Teme bubmmorexa [JOK

https://m.edso0.ru/00aelae8
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"YKECTKOCTH BOABI 1 METOIEI €6
ycTpaHeHUs"

N bu6mmoreka [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNEe U CHCTeMAaTH3AIINS
3HAHUH
[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuoreka [IOK
59 .
«BaxHee MeTalljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Borurcnenus o ypaBHeHUAM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bu6nuorexa [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJM BbIXOJa MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
KonTtponpHas padora Ne4 o teme
62 «BaxxHeunme MeTalibl U UX

COCITMHEHMS
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63 BemectBa u maTepuainsl B 1 bubnunoreka [JOK
IIOBCEJHEBHOM KU3HHU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYKalolllei cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnu 1 bubmmorexa [IOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0mIeHNE U 1 bub6nuorexa [IOK
cucTeMaru3anys 3HaHUN https://m.edso00.ru/00ae0dOa
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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