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HHOACHUTEJBbHASA 3AITNCKA

[IporpamMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIlEro oOpa3oBaHUs COCTAaBJII€HA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npencrabieHHbIXx B PI'OC 00O, a Takxe Ha ocHOBE (penepanbHOil paboyeii mporpaMmsl
BOCIIMTAHMS M C yUETOM KOHIIENIMU NPENoiaBaHus yueOHOro npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranu3anusax Poccuiickoit denepanuu.

[Tporpamma 1o xumuH Ja€T MpeCTaBICHNUE O LIENSIX, O0IIel cTpareru 00ydeHus!, BOCIIUTAHUS U
pa3BUTHA 00YYAIOIIUXCS CPEICTBAMHU y4EOHOIO MpeaMeTa, yCTaHABIMBAET 00sA3aTeIbHOE MPEIMETHOE
coJiepyKaHue, NMpeaycMaTpUBaeT paclpeesieHue €ro no Kjiaccam M CTpYKTYpUpPOBaHHUE MO pa3lenaM U
TeMaM [pPOrpaMMbl IO XHMHH, OIPEAENACT KOJUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPHUCTUKHU
COJIEp’KaHus, PEKOMEHIYEMYIO IOCIEA0BAaTENbHOCTh U3YUYEHUS XUMHM C YYETOM MEXIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOro mpoliecca, BO3PACTHBIX O0COOEHHOCTEH O0y4aroluxcs,
oIpeiesIieT BO3MOKHOCTH IPEMETa Ui pearnu3aui TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNnbHON MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIero oO0pa3oBaHMs, a Takke TpeOOBaHHUIl K
pe3yabTataM OOy4YeHHMs] XMMHUH Ha YpPOBHE IleNiell M3ydeHHs NpeAMeTa M OCHOBHBIX BHJIOB y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XUMHH CIY)XHT OCHOBOW Uil (DOPMUPOBAHHS MHPOBO33PECHHUsI OOYyYaroIIerocsi, €ro
MPEJICTABICHU O MaTepualbHOM EIWHCTBE MHpA, BAXHYIO POJb UIrpaloT (GopMuUpyemble XHUMHUEH
IIPEJICTaBICHMSI O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 IBOJIIOLIMHU BEILIECTB B IPUPOJIE, O MYTAX PEIICHUS
rJI00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YE€JIOBEUECTBA — CHIPHEBOI, SJHEPTETUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET pealM3aliid BO3MOXKHOCTEH /Il camMoOpa3BUTHS W (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIbHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B YOpMUPOBAHHE MBIIIICHUS U TBOPYECKHUX CITIOCOOHOCTEH 00yUYarOInXCsi, HABBIKOB
UX CaMOCTOSITENIbHON Y4eOHOUM NesTeNbHOCTH, dKCHEPUMEHTAIbHBIX U HCCIEIOBATEIbCKUX YMEHHIA,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHANBHON NesITeIbHOCTH;

3HAKOMHUT CO CIENU(PUKON HayuHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsA[a Ha
€IMHCTBO TPHUPOJABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHHUU €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

CHocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrMYECKOe 00pazoBaHue 00yUYaroIUXCsl.

JlanHble HanpaBlieHUs1 B O0yYE€HUU XUMHH 00€CIIeUNBAIOTCs CEU(PUKOIN coaepKaHusl yueOHOro
npeaMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky aaTHPOBAaHHBIM OTpakeHHuEM 0a30BON HAYKH XMMHUH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xumuum Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs OPHEHTUPOBAH Ha OCBOEHHE
OoOy4arolMMHUCS CHCTEMbl ME€PBOHAYAJIbHBIX TMOHATUN XHWMHHU, OCHOB HEOPraHWYECKOW XHUMHHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHMYE€CKOU XUMUHU.

CtpyKkTypa coliep:kaHus IporpaMMBl [0 XUMHUH chopMHpOBaHa Ha OCHOBE CUCTEMHOTO MOAX0/1a K
e€ n3yueHuro. ColepkaHue CKIAbIBACTCA U3 CUCTEMBI IOHATHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATUHN 0 XUMHUYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI IO MPUHIIUITY
[IOCJIE0BATEIBHOTO PAa3BUTHUS 3HAHNI HA OCHOBE TEOPETUUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHHsI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMITUPHUUYECKHU MOTYYEHHBIX M OCMBICIIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEI0OBATEIBHO OT OAHOTO YPOBHS K JJPYTOMY, BBITTOJHSASA (DYHKIIMHM OOBSICHEHHS
U TIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOTyYeHUs
U3Y4aEeMbIX BEILLECTB.

OcBoeHHe IporpaMMBbl IO XUMUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKON
COCTaBJISAIOLIEN HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOLIEHHUS K
HAayYHOMY 3HAHHUIO M METOJaM IO3HAaHMs B Hayke. M3ydeHHe XMMHUU MPOUCXOJUT C MPUBJICUYECHHUEM



3HaHUH U3 paHee U3yYCHHBIX Y4eOHBIX IpeaMeToB: «OKpyxaromuii Mupy, «buonorus. 5—7 kimacce» u
«®Pusuka. 7 Kiaace».

[Ipy u3y4eHUM XUMHMH TMPOUCXOAUT (HOPMHUPOBAHHME 3HAHUKH OCHOB XMMHMYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOH NEATEIbHOCTH YEJIOBEKA M KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOHM KYJbTYpbl. 3agada y4yeOHOTO IMpeaMeTa COCTOUT B (POPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHMA — BaXXHEWIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKHX IOJIOKEHUH,
JIOCTYIHBIX 0000LIEHUH MHPOBO33PEHUYECKOT0 XapakTepa, sA3blka HayKd, B NMPHOOIIEHUH K HAYYHBIM
METOAaM IO3HAHUS MPU U3YYEHUHU BELIECTB U XUMHUUYECKUX PEAKUMd, B (POPMUPOBAHMM U Pa3BUTUH
MO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUHU B y4eOHO-TI03HABATEILHON U y4eOHO-UCCIIET0BATEIBCKON
JesITeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 00pallleHus C BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Tpu n3ydeHnr XUMHUH HAa YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs BaKHOE 3HAYCHUE TPHUOOpEIH
TaKHe LEeNH, KaK:

— (QopMHpOBaHME WHTEIUIEKTYAJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY INPHUHATHUIO PEIIEHUH, CIOCOOHON aaanTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HalpaBJIEHHOCTb OOYyYEHHS Ha CHUCTEMaTH4eCKoe MpHOOIIeHHe OOydyaromuxcs K
CaMOCTOSITENILHOW TTO3HABATEIBHOW JIEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMHUPYIOLUIHIM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEHM K XUMMUU;

— obecrieueHue YCIOBUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMUCS — OTBITA
pa3sHOOOpa3HON JAEATeNbHOCTH, IIO3HAHUS M CaMOIIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— (popmupoBanue oOuiel GyHKIMOHATIBHON U €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH, B TOM YHCIIE
YMEHHUM 00BSACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIEr0 MUPA, UCII0JIb3Yys 3HAHUS U OIIbIT, OJyYEHHBIE
IPU U3Y4YCHUM XMMHUU, MPUMEHATh MX NPHU PEIICHUH MPOo0JieM B MOBCEIHEBHOW KU3HU U TPYAOBOM
NeSITENIbHOCTH;

— ¢opmupoBaHHe Yy OOYYAIOUIMXCS TYMAaHUCTHUYECKUX OTHOIICHUH, MOHMMAaHUS LIEHHOCTH
XUMHAYECKUX 3HAHUHU JUIsl BEIPAOOTKH SKOJIOTUYECKH IeJIecO00pa3HOTro MOBEACHUS B OBITY M TPYAOBOM
JEATEIIBHOCTH B LIEISX COXPAHEHUsI CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpodumis H
HaIpPaBJIEHHOCTH JaJIbHEHIIIET0 00yUeHMUSI.

OOmiee uyuciO YacoB, OTBEAEHHBIX JUISI W3y4eHHs XMMUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacos (2
yaca B HEJICITIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHM B KM3HU 4YeJIOBEKAa. XUMHUSA B CHCTeME HayK. Tejla U BeliecTsa.
@dusnyeckue CBOWCTBA BELIECTB. ArperaTHoe cocTrosiHue BemiecTB. IloHsTHEe 0 MeTonax MO3HaHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cCMecei.

ATOMBI M MOJIEKYJIBl. XUMHUECKHE 1eMEHThl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX ODJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAsA aToMHas macca. OTHOCUTENbHAsE MOJIEKYJsipHas macca. MaccoBast
JI0J151 XUMHUYECKOT'0 3JIEMEHTA B COEIUHEHUU.

KomunuectBo BemectBa. Moisib. MonsipHast macca. B3auMOCBsI3p KOJIMYECTBA, MAacChl M 4HMcia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHH.

®u3znuecKkue U XMMHUUYECKHUE SIBJICHUS. XUMUYECKash peaklus U €€ MpU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIeCTB. XuUMHYecKue ypaBHeHHs. Kiaccupukamus XUMHUYECKHX peakiuid (COeTUHEHU,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMUYECKOU MOCYA0H, MpaBUIaMU pabOTHI B JTa0OpATOPUU U IpUEMaMU OOpaICHHS
c 7nabopaTOpHBIM 000OpyIOBaHHEM, H3y4YCHHE M ONHCaHUE (PHU3MYECKHMX CBOWCTB 00Pa3loOB
HEOPraHMYECKUX BEIECTB, HaOmoJeHue (Qu3nveckux (IJIaBICHHE BOCKA, TasHUE JbJa, pacTHpaHUe
caxapa B CTyIKe, KUTIEHHE 1 KOH/IEHCAllUs BOJIbl) U XUMUYECKUX (TOpPEHUE CBEYH, IPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHCIOTON) SIBJICHHM, HaONIOJCHWE W ONHCAaHUE MPU3HAKOB
[IPOTEKAaHNs XUMHUYECKUX peaKuil (pa3iaoxkKeHue caxapa, B3auMOIeHCTBUE CEPHON KUCIIOTHI € XJIOPUAOM
Oapusi, paznoxxkenue ruapokcuaa meau (1I) mpu HarpeBanuu, B3auMoIeiCTBUE jKeJie3a C paCTBOPOM COJIU
meau (1), uzyuenue crnoco0oB pa3ieseHusI CMECEH: C TOMOILBI0 MarHuTa, GUIbTPOBaHHE, BbIIAPUBAHUE,
TUCTHIUISIMS, XpoMmaTorpadus, MpoBeJeHHUE OYMCTKH IMOBApPEHHON COJM, HAONIIOJEHUE U OMNHCAHUE
pE3yJIbTaTOB MPOBEACHUS ONbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MaccChl, CO3JIaHUE MOJeen
MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaHeiiue npeacraBuTe/ I HEOPraHMYeCKNX BellecTB

Boznyx — cmecs razos. Cocras Bozyxa. Kucnopos — anemenT u npocroe Beniectso. Haxoxenue
KHCIIOpO/1a B IPUPOAE, PU3NUYECKUE U XUMUYECKUE CBOMCTBa (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciopoaa. CrnocoObl MoJydeHHs KHCIopoJa B JabopaTOpuM M INpoMblluieHHocTH. Kpyrosopor
KHciopoia B mpupojie. O30H — aJIoTpoIiHas Mou(pUKalus KUCIOpOaa.

TennoBoit  >ddexr Xumuuecko peakiuu, TEPMOXUMHUYECKUE YypaBHEHHUS, 0IK30- U
SHAOTEPMUYECKNE peaKkMK. TOMINBO: Yroib U METaH. 3arpsA3HEHHUE BO3yXa, YCHJIEHNE apHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — aneMeHT u npocroe BemecTBo. HaxoxkneHune Bomopoaa B ImpHpoje, pU3NYECKUE U
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE, CIIOCO0bI nmoydeHus. Kuciaotsl u conu.

Mossipublit 00b€M ra3oB. Pacy€Thl 10 XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBocTBa BoAbl. Boja kak pactBoputens. PactBopsl. HackleHHbIE 1 HEHACBIILIEHHBIE
pactBopbl. PacTBOpMMOCTh BemiecTB B BoJe. MaccoBas J0Jid BEIIECTBA B PacTBOpe. XUMHUUYECKHE
cBoiicTBa Bozbl. OcHoBaHMs. Posib pacTBOpOB B NMpHUpPOAE U B XKM3HU yesloBeka. KpyroBopoT Boabl B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccupukanuss  Heopranmueckux  coeauHeHuil. Oxcunapl.  Kiaccudukanuss — OKCHIOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbie) M HecoseoOpasyronme. Homenkiarypa
okcuoB. dusnueckre 1 XMMUUYECKHE CBOMCTBAa OKcH0B. [losydyeHne okcuaos.

OcnoBanus. Knaccudukamus ocHoBaHUI: MIENOYN U HEPACTBOPUMBIE OCHOBaHUs1. HoMeHktatypa
OCHOBaHMU. PU3HUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenkinarypa kucinot. dusnueckre 1 XuMUYECKHE CBOMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWCTBa cosel. [lomydenue coneil.

I'enernueckas cBA3b MEXAY KJacCaMH HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMenm:



KaueCTBEHHOE OIpe/IeNiCHUe COJNEpKaHUs KHUCIOpOoJa B BO3IyXe, IMOJyueHUE, COOHMpaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KUCIIOpOAa, HAOII0JeHIE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOIOM
Y YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHusl TopeHus (moxapa), O3HaKOMIIEHUE ¢ 00pa3iiaMu OKCUIOB H
OMMCAaHHWE WX CBOMCTB, MOJIyueHUE, coOuWpaHHe, paclo3HAaBaHHWE U M3yYEHHUE CBOMCTB BOJOpOJa
(ropenue), B3aumojeiictBue Bojgopoga ¢ okcugom wmeau (1)  (Bo3MOKHO —uWCHOJIB30BaHUE
BUJICOMATEpHANIOB), HaOMIOJeHuE O00paslloB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHHE
0CcOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IUYHOW PACTBOPHUMOCTHIO, IMPUTOTOBICHUE PACTBOPOB C
onpeenEéHHONM MaccoBOM J0Jie PacTBOPEHHOIO BEUIECTBA, B3aUMOJCICTBHE BOJbBI C METaJUIAMHU
(HaTpueM W KaibleM) (BO3MOXKHO HCIIOJIb30BAaHHE BHUICOMATEPUAIOB), HCCIIEIOBaHUE 00pasioB
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOJIO/IEHWE W3MEHEHUS OKpPAacKW HHIUKATOPOB B
pacTBOpax KHUCIOT W IIenouei, mzydeHue B3aumopeiictBus okcuna meau (II) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIIOT C METaJUIaMH, PEaKUWd HEUTpau3aluH, MOJYy4YEHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOI'O METajlla APYTUM U3 PACTBOPA COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«BaxHennme Ki1acchl HEOPraHMYECKUX COCUHEHUN».

Hepuoguueckuii 3axkoH u Ilepuoguyeckass cucremMa xumuuyeckux j3jiementos /[, H.
MenpeneeBa. CrpoeHue aTroMoB. XHMHYECKasi CBs3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIEC
peakuun

[lepBbie TOMBITKK KIACCH(PUKALMU XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOAHBIX
9JIEMEHTOB (ILEJIOYHbIE M IEJIOYHO3EMENbHbIE METaJUIbl, TaJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMpOTepHbIE OKCUIBI U TUAPOKCUIBI.

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB Jl. M. Menneneesa.
Kopotkonepuoanas u jimuaHonepuoanas Gopmsl [leproanueckoit cucTreMbl XUMUYECKUX AIEMEHTOB /.
N. Menaeneesa. [lepuoas! u rpynmnsl. @U3H4ecKUid CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOJA U
TPYIIIbI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aToMHbIX sifep. M3orombl. DnekTpoHbl. CTpOoEHHE 3JIEKTPOHHBIX
o0onouek aToMoB MepBbIx 20 xumudeckux s1aemeHToB [lepumonuueckoii cucremsl J[. . Menpeneesa.
XapakTepUCTHKAa XMMHMYECKOIO 3JIEMEHTa IO ero mnosnoxeHuto B Ilepmommueckout cucreme [ .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3axkoHa u Ilepuomuyeckodt cCHUCTEMBl XMMHYECKHX AJIEMEHTOB IS
pa3BuTUA Hayku U npaktuku. 1. . Menzaenees — yd€HBIN U TpaXk1aHNH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJsIpHAs M HEMOJSAPHAs) CBSI3b. DJIEKTPOOTPUIIATEITLHOCTh
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp okwucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakimu. [Ipoiecchl OKucCIeHUs u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pa3lloB BEIIECTB METAIJIOB U HEMETAJIOB, B3aUMOJICHCTBUE TUAPOKCHUIA IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, MPOBEACHUE OMBITOB, WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKInil (TOpeHue, peakluy Pa3i0oKeHHs], COSTUHEHUS).

Meoscnpeomemnuwie ceasu

Peanuzamus MeXInpeaMETHBIX CBSI3€W MPU M3YYCHUM XMMHHU B 8 Kjlacce OCYUIECTBISIETCS 4yepes
HCIIOJTH30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHM, TaK ¥ TIOHSITHH, SBIISIOIINXCS CHCTEMHBIMU
JUISL OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYIHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KIaccupUKalus, MepUuOANYHOCTh, HAOIIOACHHUE, YKCIIEPUMEHT, MOACIUPOBaHNE, U3MEPEHUE, MOJIEIb,
sIBIICHUE.

®duznka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIbI, PaINOAKTUBHOCTb,
MOJIEKYa, 3JEKTPUUECKUH 3apsisi, BELIECTBO, TeI0, 00bEM, arperaTHoe COCTOSHUE BellecTBa, Tas,
(bu3nyecKre BeTMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorust: potocuntes, npxanue, onocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOMBI, IMOJIE3HBIE HCKOMAEeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC



BemecTBo M XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. [lepuonnueckas cucrema xumudeckux siaeMeHtoB JI. M. Menpgeneena.
Crpoenue aTomMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kajus, KalblUsd M UX COEAMHEHUH B COOTBETCTBUM C IIOJIOXKEHHUEM DJIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMUYECKOHN CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKOM CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BelIeCcTB. XMUMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCAILIMXCS K Pa3IUYHBIM  KJaccaM HEOPraHWYECKUX COCJUHEHUU, TEeHETUYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XUMHUYECKUX pEaKUUd 1O pPA3IMYHBIM TpHU3HAKaM ([0 YUCIY H COCTaBY
YYacTBYIOUIMX B PEAKIUU BEILIECTB, MO TEIUIOBOMY 3((eKTy, Mo MU3MEHEHHMIO CTEHEeHEeH OKHCIICHUs
XUMHAYECKHX JJIEMEHTOB, TI0 OOpaTMMOCTH, MO YYaCTHIO KaTaln3aropa). DK30- M 3HIOTEPMUYECKHE
peakyy, TepPMOXUMHUECKUE YPABHEHHUS.

[lonatue o ckopocTH XUMHUYECKOW peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. IIoHsATHE O rOMOreHHbBIX M reTeporeHHbIX peakuusax. [lonsTue o katanuse.
[TonsiTue 0 xuMHUYeCcKOM paBHOBecHMH. DaKTOpHI, BIUAIONIME HA CKOPOCTh XUMHYECKOM pEakluuu
MIOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  JAJICKTPOHHBIA  OalaHC  OKHUCIHUTEIbHO-
BOCCTAHOBUTEIBHOMN peakuuu. COCTaBiIe€HNE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OajaHca.

Teopus 37E€KTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOIMAIIMYN BEIIECTB C PAa3IMYHBIMKU BUJIAMU XUMHUYECKOM CBsi3u. CTENeHb IUCCOIUAIIUU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. YcClOBUS MNPOTEKaHWS PEAKIUM HOHHOrO OOMEHa, IOJNHbIE U
COKpallléHHbIE HMOHHbIE YypaBHEHUsS peakuuid. CBONCTBA KHUCIOT, OCHOBAaHMI U COJEH B CBETE
MIPEACTABICHUN 00 JIEKTPOIUTHYECKON aucconuanui. KauecTBeHHbIe peakiuu Ha WOHBI. [loHsTHE O
TUAPOIIU3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHUE C MOJICNIIMH KPUCTAJUIMUYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB — METAJUIOB U
HeMeTaJlJIoB (rpaduTa M ajMasa), CJIOXKHBIX BELIECTB (XJOpuAa HaTpusl), UCCIEA0BaHNUE 3aBUCUMOCTU
CKOPOCTH XUMHUYECKOW pEaKIHMH OT BO3ACUCTBUSA  PAa3NIMUYHBIX  (PaKTOPOB, HCCIEIOBaHUE
ANEKTPONPOBOIHOCTH PAaCTBOPOB BEIIECTB, Mpolecca AMCCOIMAMM KHUCIOT, IIejoued u cosel
(BO3MOHO MCHOJB30BAHUE BUIEO MATEPUATIOB), MPOBEICHUE ONBITOB, WIIIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUs PeaKluii MOHHOTO oOMeHa (oOpa3oBaHHE OCa/Ka, BBIJIEJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OTIBITOB, WILTFOCTPUPYIOIINX MTPUMEPBI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX peaklnil (ropeHue, peakiuu
pa3NIoKEeHUs, COSAUHEHUs), PACIO3HABAaHUE HEOPTAaHMYECKUX BEIIECTB C TMOMOIIBI0 KaueCTBEHHBIX
peakluii Ha MOHBI, pEeIEHUE YKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTasuibl M UX coeIMHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETECHU
okucieHusi. CTpoeHue u PU3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB. XMMUYECKHE CBOMCTBA
Ha IIpUMepe XJIopa (B3auMOJICHCTBIE C METaJUTaMH, HEMeTallllaMy, IeaouaMu). XnopoBoaopoA. ConsHas
KHCIIOTa, XMUMHUYECKHE CBOMCTBa, MoJiyueHue, npuMmeHeHue. [leiicTBue xjiopa M XJIOpOBOAOpOAa Ha
OpraHu3M uejoBeka. BaxkHeilne XJI0puabl U UX HAX0XKICHHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymmel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CtpoeHne M (PU3UUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa U CEPHI.
AnnorpornHble MOAU(MUKAIIMKA KHUCJIOPOJa W cephl. XHMHYECKHE CBOWcTBa cepbl. CepoBomopo,
cTpoeHHe, (pU3MYeckne W XUMHUYeCKHe CBOicTBa. OKCHIBI cepbl KaK NPEACTaBUTENN KHUCIOTHBIX
okcunoB. CepHas KHUCIOTa, GU3MYECKHE U XUMHUYECKHE CBOWCTBA (OOIME KaK MPEACTABUTENs Kjacca
KHCIIOT W crnenuduueckne). XUMHUECKUE PEaKIUH, JieXkKallie B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJTydeHUsI CepHOM KucCHoThl. [IpuMmenenune cepHor KuciaoThl. COMM CEpPHOW KHCIIOTHI, KaueCTBEHHAs
peakius Ha cynbhar-uoH. HaxoxmeHnue cepbl U €€ COeAMHEHH B IPUPOJE. XUMUYECKOE 3arps3HEHHE
OKpY’Kalollled Cpelbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE HOXKIU, 3arpsi3HEHHE BO3[yXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHS.



OOm1ast xapakTepucTUKa 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
CTETIeHH OKHUCJIEHMs. A30T, paclpoCTpaHEHUE B Mpupoje, (usnueckue M XUMHUYECKUE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHAK, ero (Qpu3MYecKre M XMMHYECKHE CBOMCTBA, MOJYYCHHE WU
npuMmenenue. Coau aMMOHMSI, UX (U3UYECKHEe U XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUS. A30THasi KHCJIOTa, €€ MmojlydeHue, (Pu3nyecKue M XMMHUYECKHUEe CBOMCTBA
(obmue Kak mMmpencTaBUTENs Kiacca KUCIOT M crnenuduueckue). Mcnonp3oBaHue HUTPATOB U CoJiei
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YNOOpeHHH. XHMMHUYECKOe 3arpsa3HEHHE OKPYXKAIOWIEH cpeabl
COCMHEHUSMH a30Ta (KUCJIOTHBIE MOKIH, 3arpsi3HeHuEe BO3AyXa, MouBbl M BonoéMoB). docdop,
amotpornnbie Mogudukanuu Gocdopa, pusmueckue u xumudeckue cBoictBa. Oxcun gocdopa (V) u
dbochopnas kucioTa, GU3NUIECKUE U XUMUYECKUE CBOWMCTBA, mojiydeHue. Mcnons3oBanue ¢ocdaTtoB B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

O6mas xapaktepuctuka 3j1eMeHToB [V A-rpynmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE
CTETICHU OKHUCIICHHS. YTIIEepO/, AJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B IPUpPOAE, PU3HUecKue
U XuMudeckue cBoiictBa. AncopOuusa. Kpyroopor yriepona B mpupoae. Okcuabl yriepoga, UX
(du3nUecKue U XMUMHYECKUE CBOWCTBA, JCHCTBHE HA JKUBBIC OPraHU3MEI, MMOTYYCHHE U MPUMCHEHHUE.
DKoJoru4eckue mpoodiieMsl, CBsi3aHHbIe ¢ oKcuaoM yrieposa (IV), rumoresa rio6anbHOroO MOTEIICHUS
KIIMMaTa, MapHUKOBBIA AP PEKT. YTONbHAs KUCIOTA U €€ COH, UX (PU3NIECKHE U XUMHUECKUE CBOICTBA,
noyiyueHue u npuMenenue. KauectBeHHas peakiusi Ha KapOoHaT-uoHBI. Mcnons3oBanue kapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETCKOM XO3SIHCTBE.

[lepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEIECTBAX KaK O COCIUHEHUSX yriepoaa (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, TAHOJI, TJIULEPUH, YKCYCHas KucioTa). [IpupoaHble ICTOYHUKY YTII€BOIOPOI0B
(yronab, mpuponHbli Ta3, HedTh), MPOAYKTH UX mepepaboTku (OEH3UH), HX pOJib B OBITY U
MPOMBIIIICHHOCTH. [IoHsATHE 0 OMOIIOTHYECKH BaKHBIX BEIIECTBAX: )KUPAX, OCNKaxX, yriieBoJax — U UX
pOJU B )KM3HM ueloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOMCTBA, MOJydeHHE U npuMeHeHue. CoeauHeHus
KpemHusi B mpuponae. OOmme mnpencrtaBieHus o0 okcunae kpemuus (IV) u kpemMHHEBOW KHCIOTE.
CunukaTsl, X HCIOJB30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BaXHEHIITNE CTPOUTEIHHBIE MAaTepUaIbI:
KepaMHuKa, CTEeKJO, IeMeHT, OeroH, kene3o0eroH. [Ipobiembl 0e30MacHOrO HCHOJIB30BaAHUS
CTPOMUTENIbHBIX MaTEPUAIOB B IOBCEAHEBHOMN )KU3HU.

Xumuueckuui Ikcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHWYECKUX BELIECTB, CBOWCTB COJISHOM KHUCIOTHI, IPOBEICHHE
KAueCTBEHHBIX PEaKIMi Ha XJIOPHA-UOHBI W HAOMIOJIEHWE NPHU3HAKOB X TMPOTEKAHMS, OIBITHI,
oTpaxawlue (usnvyeckue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB W MX COEAMHEHUN (BO3MOKHO
UCIONIb30BaHHWE BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C oOpa3lamMu XJIOpUIOB (TAJTOTeHH]IOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXHO HMCIIOJIb30BaHUE BUIEOMATEPUATIOB),
HaOIo/IeHue mporecca oOyrMBaHUS caxapa TMOJ JAeWCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI,
M3Y4YEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEPHON KUCIIOTHI, IPOBE/IEHNE KAUECTBEHHON peakliy Ha
cynbhaT-uoH U HaOIIoJeHHe MpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHE ¢ (PU3MYECKHMMH CBOWCTBAMU
azoTa, ¢pocdhopa 1 UxX coeAMHEHUH (BO3MOKHO MCTIOIB30BaHIE BUEOMATEPUAIOB), 00pas3iaMu a30THBIX
u QochopHBIX yIOOpeHHid, MOTydeHue, coOupaHue, paclo3HaBaHWE M M3y4eHUE CBOMCTB aMMHUaKa,
MPOBEJCHUE KAYECTBEHHBIX PEAKIMA Ha HMOH aMMOHHUsA U (QocdaT-uOH M H3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJACWUCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTBHI C MeAbI0 (BO3MOXKHO
UCIOJIb30BaHNE BUJECOMATEPHAIIOB), U3yUeHHE MOJeNel KPUCTAIIMYECKUX PEIETOK anMasa, rpadura,
¢byniepeHa, 03HaKOMIJICHHE C ITPOLIECCOM aAcOpOIIUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MoJiyueHue, cooupaHue, paclio3HaBaHuEe U U3y4YE€HHE CBOMCTB YIJIEKHCIIOTO
rasa, MpoBeJcHNE KaueCTBEHHBIX peaklMii Ha KapOOHAT W CUIUKAT-UOHBI U M3YyUYEHHE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJIEHHME C  MPOAYKIMEeH  CHWIMKAaTHOM  TNPOMBIIUIEHHOCTH,  pEIIeHHe
IKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «BakHel e HeMeTalIbl U UX COSTUHECHUSD.

Metaniabl M UX COeIMHEHUS

OO0mas xapakTepuCTUKa XUMHYECKHX DJIEMEHTOB — METaJVIOB Ha OCHOBAHMM WX TOJIOKCHUS B
[Tepuoanueckoii cucreme xumudeckux snemeHToB J[. . MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaIoB. MeTrammndeckasi CBs3b M METAJUIMUECKas KPUCTALTNYECKasl PemETKa. DIEeKTPOXUMUIECKHIA
psan HampspkeHU MeTamioB. Du3nueckue M XUMHUYECKHE CBOWMCTBa MeTauioB. OOIMe CcrocoOsl



nosrydeHus: MeTayyioB. [ToHATHE 0 KOPPO3UU METANIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CmunaBsl (CTalb, YyTYH, TIOPATIOMUHUHN, OpOH3a) ¥ MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilesrounsle MeTayubl: mosoxkeHue B Ilepuoanueckoil cucreMe XMMHUYECKMX 3jieMeHToB J[. .
MemnpeneeBa, CTpoeHHE UX aTOMOB, HaXOXk/JIeHUE B Ipupoje. Puzndyeckue 1 XMMHUECKHe CBOWCTBA (Ha
npuMepe HaTpust v Kanusi). OKCUAbI U TUAPOKCHUIBI HATpUsl U Kaus. [IpuMeHeHune menoyHbIx METaalioB
U UX COCIUHEHUN.

[[leoyHO3EMENBHBIE METAJUIBI MAarHUi W KalbLMi: TnosiokeHue B llepmoamyeckon cucreme
XuMu4ecKkux 35eMeHToB /1. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XkAeHHE B Iipupoae. Gusnueckue
U XMMUYECKHME CBOMCTBAa MarHusi U Kajablus. Baxueimme coearHeHUs Kaiablus (OKCHI, TUIPOKCHI,
comu). JKEcTKoCcTh BOJbI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B [lepuonnueckoit cucreme xumudeckux 3ineMeHToB /1. 1. Menzeneesa,
CTPOEHHE aToMa, HaxoKJeHue B npupoae. Pu3nMyeckue M XUMHUYECKHE CBOMCTBA aAJIFOMUHUS.
AmMdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH A ATFOMHHHSL.

Kenezo: nonoxenue B Ilepuognueckoil cucreme xumudeckux snemeHtoB [[. M. Menzeneesa,
CTPOEHHE aTOMa, HaxOXJAeHuEe B mpupoje. PU3nyeckue U XUMHUECKHE CBOMCTBa xkese3a. OKcuupl,
ruapokcuibl ¥ comu xxenesa (1) u sxenesa (II), ux cocraB, CBOWCTBA U MOTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMHd METaJUIOB U CIUIABOB, MX (PM3MUECKUMHU CBOMCTBAMH, M3YyUEHUE
pe3yIbTaTOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAaHHWE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICICTBHUS OKCHA KaJbI[Us U HATPHUS C BOJOW (BO3MOXHO HCIIOJIb30BaHHE BUIECOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, IpolLEcca TOPEHUs Kejle3a B KUCIOPOAE (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHATIOB), IPU3HAKOB NMPOTEKAHMS KAYECTBEHHBIX PEaKIMil HAa MOHBI: MarHus,
KaJIBIUsl, ATFOMHAHMS, TMHKA, xene3a (II) u sxxenesa (II1), menu (1), HaGiroieHre U oNMMcaHUE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHM HOHAMHM HATpus, Kajius W Kaublus (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), UCCIIE0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U TUIPOKCUIA IIMHKA,
peuieHne 3KCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COCUHEHUSD.

XuMHus U OKpy:KamoLas cpeaa

BemectBa 1 MmaTepuaiibl B IOBCETHEBHOW JKU3HU YeslOBEKa. be3onacHoe ucnoib30BaHuE BEIIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas moMoIps Mpu XMMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMUYEeCKOe 3arpsi3HEHUE OKpysKarollel cpeasl (MpenenbHas JOMyCTHMasl KOHIIEHTPAIHS
Benlects, ganee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepHaJbl).

Mesicnpeomemmunie céasu

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU M3YUYCHHH XUMHHU B 9 Kilacce OCYIIECTBIISIETCS depes
MCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHbIX TOHSITUM, TaK U TIOHATUH, SBIISIOIINUXCS CUCTEMHBIMU
JUIS OT/I€TbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIN3, CHHTE3,
KJ1acCupUKalys, NepuoJINYHOCTh, HAOIIOAEHNE, SKCIIEPUMEHT, MOJAEIMPOBAaHNE, U3MEPEHNE, MOJIEIb,
SIBIIEHUE, TAPHUKOBBIN 3(P(HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusnka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYJa, JIEKTPUYECKUI 3apsl, MPOBOJHUKH, TMOJTYIPOBOJHUKH, AUDIEKTPUKH, (POTOIIEMEHT,
BEUIECTBO, TelO, OOBEM, arperarHoe COCTOSTHME BEIIeCTBa, ra3, pacTBOp, pPacTBOPUMOCTD,
KpUCTAINTNYECKasi pEeHI€TKa, CIUIaBbl, ()M3MUECKHUE BEIMYWHBI, €IUHHIIBI HU3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: Qorocunres, apixaHwe, Owochepa, -HKOCHCTEMa, MHUHEpalIbHBIE YIOOpECHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, IMOJIE3HBIE HCKOMAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS IPOTrPAMMBI OCHOBHOT'O 00111ero 00pa3oBaHUsl TOCTUTAIOTCS B
xoze OoOydeHHs] XMMHHA B €IMHCTBE y4eOHOM M BOCIUTATEIBHON NEATETBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUICKUMHM COLUMOKYJIBTYPHBIMM M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOIIIECTBE MPaBUJIaMH M HOPMAMU MTOBEJICHHSI M CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMUSA,
CaMOpa3BUTHUSA U COLIUATIM3ALUU 00yUYaIOIINXCS.

JIMYHOCTHBIE PE3yIbTAThl OTPAXKAIOT FOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS CHCTEMOMU
MMO3UTUBHBIX IEHHOCTHBIX OPUEHTALNI U PACIIMPEHUE OMbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE
B 4aCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIETUIO, TOHUMAaHUsI 3HAYeHUsI XUMUYECKOM HayKU B )KM3HU COBPEMEHHOr0 O0IIecTBa, CIIOCOOHOCTH
BJAJIETh JIOCTOBEpHOW HH(GOpMAIMeld O TepeloBBIX JOCTIKEHHSX UM OTKPBITUSX MHUPOBOW U
OTEYECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOI0 BOCIIUTAHUS:

MPEACTABJICHUS O COLMAIbHBIX HOPMAaxX U MPABWIAX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUJICKTUBE,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B  OOIICCTBEHHO IOJIE3HOW, Y4eOHOHMCCIICAOBATEILCKOM,
TBOPUYECKON M JPYTUX BUAAX JEATEIHHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HON COBMECTHOM JEesTeNbHOCTH
IpHU BBIIOJHEHWH YUYEOHBIX, IMO3HABATENBHBIX 3a/1a4, BBIIOJHEHWH XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIMOHMMAHUIO M B3aUMOIIOMOIIIM B Ipoliecce ITOU
y4eOHOH NesITeTbHOCTH, TOTOBHOCTH OLIGHMBATh CBOE IMOBEIEHUE M IOCTYNKH CBOMX TOBAPHILECH C
MMO3UILIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOI'0 O3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEaKlMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJIAIOIINE OCHOBY JIJIsl HOHUMAHHUS CYILIHOCTH Hay4YHOUN
KapTUHBI MHpA, MPEJCTAaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIBI, B3aMMOCBA3IX
YesioBeKa C MPUPOJHON Cpesloil, O poJii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI!;

M03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MTOJyYCHHE HOBBIX 3HAHUN 110 XUMHH, HEOOXOJUMBbIe
Uis OOBsICHEHMsI HaOJII0OJaeMbIX IPOLECCOB M SIBICHMUM, I03HABaTENbHOM, WH(GOPMAIMOHHON U
YUTATENIbCKOM KYJIbTYpbl, B TOM YHCIJIE€ HaBBIKOB CaMOCTOSTENIbHOM pabOThl C Yy4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOYyYeHHMIO M IIO3HAHUIO, JIHOO0O03HATENBbHOCTh, T'OTOBHOCTb U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W WCCIENOBATEIBCKON JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHMs KYJIbTYPHI 310POBbS:

OCO3HAaHUE LIEHHOCTH YXU3HH, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3/I0pOBBIM 00pa3 *U3HU, OCO3HAHUE IOCIEICTBUN M HENPHUATHE BPEAHBIX MPHUBBIUEK (YHOTpeOseHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs ), HEOOXOJUMOCTH COOJIIOICHHSI IPaBUII O€30IIaCHOCTH IpU 0OpallieHuH
C XMMUYECKUMU BEIIECTBaMU B OBITY U PEAIbHOM KU3HU;

S) TPyAOBOI0 BOCIIMTAHHUS:

MHTEPEC K MPAKTHUECKOMY U3YUYEHHIO Mpoeccuii U Tpya pa3InyHOro poja, yBaKeHUeE K TPyy U
pe3ysibTaTaM TPYAOBOHM AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS MPEIMETHBIX 3HAHUM IO
XUMHH, OCO3HAaHHBIM BHIOOP WHIMBUAYAIBHON TPAEKTOPUU NPOAOIDKEHUS OOpa3oBaHMs C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenHoOW mpodecCuOHaTbHON ACATENHPHOCTY W Pa3BUTHSA HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpee;

6) ’K0JI0OrN4eCKOr0 BOCIIUTAHUA:

HKOJIOTHYECKH 11€1ec000pa3Hoe OTHOIIEHUE K MPHUPOJIE KaK UCTOUHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHUS, IOHUMaHUE LIEHHOCTH 3JI0pPOBOr0 M 0€30MacHOro obpasa *KU3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME LIEHHOCTH



COONIOICHHST TIPaBWJI O€30MacHOTO IMOBEACHUS MPHU padoTe C BEIIECTBAMHU, a TAKXKE B CUTYaIUSAX,
YIpOXKaroUX 3J0POBBIO U JKU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUSA, TMOJIydaeMble MPU W3YYCHUHM XUMHUH, JUIsI pelIeHHs 3ajad,
CBSI3aHHBIX C OKPY)KAIOLIECH MPUPOAHON CpENIOH, Ji MOBBILICHHUS YPOBHSI 3KOJOTHYECKON KYJIbTYPBHI,
OCO3HAHMA TJIO0ATBHOTO XapakTepa SKOJOTHMUECKUX IMPOoOJIeM M MyTeH HMX PELIeHHsS IMOCPEACTBOM
METOJI0B XHMHH, SKOJOTMYECKOrO0 MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTHCS MM B IIO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampenMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAUYUMbIE I (DOPMHUPOBAHHS
MHUPOBO33PEHHUs O0IlIeHAyYHbIC TOHATUSA (3aKOH, TEOpHUs, IPUHIINIL, TUIIOTE3a, PaKT, CUCTeMa, MpoIiece,
HKCHEPUMEHT M JAPYroe.), KOTOpPhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpEeaMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUI U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHON HAyYHOU
KapTUHE MHpA, W YHUBEpCaJdbHbIC Yy4eOHBIC JACHCTBHsS (MIO3HABATEIBHBIE, KOMMYHHKATUBHBIC,
pErylATUBHbBIE), KOTOpble oOecrneunBaloT (GOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YI€OHOH 1A TeILHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBbie joruyeckue aeiicrBus:

YMEHUSI UCHOJIb30BaTh NMPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUMN: PACKPHIBATH
CMBIC]T XUMUYECKUX TOHATUH (BBIIEIATh WX XapaKTepHbIE NMPHU3HAKH, YCTAHABIUBATH B3aWMOCBS3b C
JOPYTUMU TIOHSTHUSIMHU), HWCIIOJIb30BAaTh MOHATHS A7 OOBSCHEHUS OTIENbHBIX (PAKTOB M SBJICHHIA,
BEIOMpATh OCHOBAHUS M KPUTECPUH IS KIaCCU(DUKAIMA XUMUYSCKUX BEIIECTB M XUMUUYCSCKUX PEAKIIHA,
yCTaHABIUBATh MPUYMHHO-CIECICTBEHHBIC CBSI3M MEXAY OObEKTaMH H3YYEHHS, CTPOUTH JIOTHYECKHE
paccyxnenust (MHIYKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

YMEHHE MPHUMEHSTh B IMpollecce IO3HAHHUS TMOHATUS (MPEAMETHbIE U MeTalpeaMEeTHbBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMUH, IPEOOPA30BhIBATH IIUPOKO IPUMEHSIEMbIE
B XMMUU MOJIeJIbHbIC MTPEICTABICHHS — XUMUYECKUH 3HAK (CUMBOJ 2JIEMEHTa), XUMU4eckasi popmyna u
YpaBHEHHE XMMHUYECKOM pEaKIUU — IMpU PEIICeHUH Y4eOHO-MO3HABATEIbHBIX 33/1ay, ¢ YYETOM ITHUX
MOJIEJIbHBIX TPEJCTaBICHUN BBISBIATh U XapaKTEPU30BaTh CYUIECTBEHHbIC MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMHUYECKUX BCIIECTB W XUMHYCCKHX PEAKIMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3U U MPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eliCTBUS:

YMEHHUE UCIOIb30BATh MOCTaBICHHBIE BONPOCH B KAUYE€CTBE MHCTPYMEHTA MO3HAHUSA, a TaKKe B
KauecTBE OCHOBbI JJsi (OPMHpPOBAHHUS THUIOTE3bl MO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

MpUOOpETEHNE OIbITa MO0 I[JIAaHUPOBAaHUIO, OPraHU3allid M TPOBEACHUI0 YUYEHHYECKUX
HKCHEPUMEHTOB, YMEHHME HaOJ0JaTh 3a XOJOM IpOLecca, CaMOCTOATENbHO MPOTHO3MPOBATH €ro
pe3ynbraT, (GopMyiupoBaTb OOOOLIEHHS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
HCCIIETOBAHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOUpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMUHBIX BUAOB U POpPM
MIPE/ICTaBJICHUS, TOJyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-NOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO
COJIep>KaHusl, CIPaBOYHbBIE TOCOOUS, pecypchl MIHTepHETa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3jMYHble METOABl M 3ampoChl MPHU TMOHCKE W 0TOOpe MHpOpMAUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX Il BBHITIOJIHCHHs] Y4YEOHBIX W TTO3HABATEIIBHBIX 3ajad
OTpeAeNEHHOr0 THUMA, TMPUOOPETEHHWE OMbITa B OOJACTH HCIOJNB30BaHHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHUE KYJIbTYpOH aKTUBHOTO WCIOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (POopMY TpeacTaBieHus HHGOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 33Jaud HECIOKHBIMH CXEMaMH, JuarpamMmmamu, ApyruMu Gopmamu
rpaduKu 1 UX KOMOMHAIUSMY;

YMEHHeE UCTI0Ib30BaTh U aHAIM3UPOBAThH B Ipoliecce yueOHO! U HCCIe10BaTeNbCKOM 1eATeIbHOCTH
WH(OPMALIMI0O O BIMSHUU TPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAaHCIOPTa HAa COCTOSHUE
OKpY>Karolel NPUPOJHON CPEBL.

KoMMyHuKaTHUBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:



YMEHHUS 3a/1aBaTh BOMPOCH (B XOjA€ Auaiiora M (WiIH) AUCKYCCHHU) MO CYIIECTBY OOCYy:KIaemou
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEASIOKEHHOM 3a1a4u;

YMEHUSI MPEACTABIATh MOJIYYCHHBIE PE3YIbTaThl MMO3HABATEIbHOW JEATEIbHOCTH B YCTHBIX M
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTALMI0 PEe3yJbTAaTOB BBINOJIHEHUS XUMHYECKOIO SKCIIEPUMEHTA
(J1abopaToOpHOTrO OIBITa, JIAOOPATOPHOUM PAOOTHI IO HCCICIOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

yMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHMKAaMH B COBMECTHOH IIO3HABATEILHOW H
HCCJIEIOBATENLCKON JIESTEIbHOCTH NpPU PEIICHUH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE yuyéTa OOUIMX
WHTEPECOB M COIJIACOBAHUS MO3UIUN (0OCYXKICHUS, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX ICHCTBHI, ONpeaeseHHe KPUTEPUEB MO OLIEHKE KayecTBa BBIMOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHHUBepPcaJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEAENATh ILENn JeATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIE€ATEIHHOCTH, BHIOMpaATh Hambosee
3¢ (heKTHBHBIE CTIOCOOBI pelieHHs YIeOHbIX U TTO3HABATEIILHBIX 33]1a4, CAMOCTOATEIHLHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEIOKEHHBIN aJrOpPUTM JIEUCTBUIN NP BHIOJHEHUH 3aJJaHUM ¢ yUETOM MOTy4eHUs
HOBBIX 3HaHWH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHHBATh COOTBETCTBHE
MOJIYUEHHOTO pe3yNbTaTa 3asBICHHOM IeNH, YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI,
Ipe/iiaraéMble B yCIIOBUM 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B coctaBe nmpeIMeTHBIX pe3ysIbTaToOB I10 OCBOSHUIO 0053aTENbHOIO COJIEPKAaHUS, YCTAHOBIEHHOTO
naHHOU (efepanbHON padoueill mporpaMMoOid, BBIICTSIOT: OCBOCHHBIE 00YJYaIOIIMMHCS HayYHbIE 3HAHMS,
YMEHUS U CIIOCOOBI IEUCTBHM, BUBI ACSITEIHHOCTHU IO MOTYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALIHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX YUCOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00yueHus B 8 kJacce npeIMeTHbIE pe3ysIbTaThl HA 0a30BOM YpPOBHE JOJKHBI OTPaXaThb
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:
® PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUHN 2JIEMEHT, IIPOCTOE

BELIECTBO, CJI0’KHOE BEILIECTBO, CMECh (OJHOPOJIHAS M HEOAHOPOHAs), BaJIECHTHOCTh, OTHOCUTENIbHAS
aTOMHasg M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIEeCTBA, MOJb, MOJSpPHAs Macca, MaccoBas IOJs
XUMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJISAPHBIH OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKUCICHMS, XMUMHUYECKas peakius, KiacCHU(PHUKAIUS pPeaKIIHii:
peakuuy COEAMHEHHUs, PEaKlMU pa3JIoKEHUs, peakluu 3aMeIleHHus, peakuuu oOMeHa, 3K30- U
OHIOTEPMUYECKUE PEaKLUU, TEIIOBOM 3(PQEeKT peakiuu, saApo aToMa, dJIEKTPOHHBIN CION artoma,
aTOMHasi OpOUTalb, PauyC aToMa, XUMHYECKasi CBA3b, MOJIIPHAS W HEMOJSpHas KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoBasi 10JIsI BeIeCTBA (MPOIIEHTHASI KOHIIEHTpAIIKs) B
pacTBope;

® JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX MOHATHUM M NPUMEHSATH 3TH MOHSITHUS TpPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;

® 1ICTIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JIJII COCTaBJICHUS (POPMYIT BEIIECTB U YPABHEHUN XUMHYECKUX
peakiui;

® OTIPENENIATh BAJIEHTHOCTh AaTOMOB DJEMEHTOB B OWHApHBIX COCIMHEHUSX, CTETNEeHb OKHUCICHHS
DIIEMEHTOB B OWHAPHBIX COEAMHEHHUAX, MPHUHAJICKHOCTh BEIIECTB K ONpEeAEeNEHHOMY KIACCy
COoeMHEHUH 1o ¢GopMysaM, BHJ XUMHUYECKON CBSI3M (KOBAJIGHTHAas W MOHHAs) B HEOPTaHUYECKHX
COCIMHEHUSIX;

e packpeiBaTh cMbIch llepmogmueckoro 3akona [[. M. MenpgeneeBa: NeMOHCTpHUpPOBATh MOHUMAaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT UX MoJjiokeHus B [leprnoanueckon
CHUCTEME, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJEKYJISIPHOTO
YYEHMs, 3aKOHa ABOTapo;

® OTIICHIBATH M XapaKTePU30BaTh TaOMUUHYIO hopmy [leproarueckoit cucTeMbl XUMHUUYECKUX AJIEMEHTOB:
pa3ianyaTh MOHATHUS «TJIaBHas noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpymnmna)y, maneie u
OOJBIIINE IEPUOIBI, COOTHOCUTH 0003HAUYEHHsI, KOTOpPBIE UMEIOTCs B Tabnulie «llepuoanueckas cucrema
xumuueckux saemeHToB J[. M. MeHaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpUCTHKAMHU CTPOEHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl s1pa, oOlee YUCIO0 3JIEKTPOHOB U paclpesieieHue UxX Mo
3JICKTPOHHBIM CJIOSIM);

e Kjaccu(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKHUE PEaKkUuu (I10
YHCITY M COCTABY YYaCTBYIOLIMX B PEAKLIUH BEIIECTB, IO TEIJIOBOMY 3PPEKTy);

® XapaKTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPAa3IMYHBIX KJIACCOB,
MOATBEP)KJasl ONHUCAHUE INPUMEPAMH MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XMMHUYECKHUX
peaKkuuii;

® [[POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX KA4ECTBEHHOI'O COCTaBa, BO3MOXKHOCTH
IIPOTEKAaHUs XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

® BHIYHCIISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOI'0 3JIEMEHTa 0 (popMyJie COeAMHEHUS], MACCOBYIO J0JIIO BELECTBA B PACTBOPE, IPOBOAUTH
Pacy€Thl IO YPaBHEHUIO XUMHUUYECKON PEAKIINY;

® I[PUMCHATh OCHOBHBIC OIEPALMU MBICIUTEIBHON [EATENIBHOCTH — aHAIU3 M CUHTE3, CPAaBHEHHE,
00o0011eHne, CUCTEMaTH3alHI0, KIacCU(UKALUIO, BBISIBICHUE TPUUYMHHO-CIIEICTBEHHBIX CBSI3E€H — JUIs
U3YYEHHUs CBOMCTB BEUIECTB U XMMUYECKUX PEAKIUI, €CTECTBEHHO-HAyYHbIE€ METOJbl IO3HAHMS —
HaOJr0IeHue, N3MEPEHNE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (pealIbHbI U MBICICHHBIH);

® CJIeZIOBATh MIPABUJIAM ITOJI30BAHUS XUMUYECKOH MOCYA0N U 1a00paTOPHBIM 000PYAOBaHUEM, a TAKXKe
IpaBwjiaM OOpalleHUs] C BELIECTBAMM B COOTBETCTBUU C HMHCTPYKUUSMHU 10 BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 110 MOJIYYEHUIO U COOMPaHNUIO ra3000pa3HbIX BELIECTB (BOAOpOa
U KHCJIOpOJa), IMPUTOTOBJIEHUIO PACTBOPOB C OIpPENEIEHHOM MaccOBOW J0Jiell PACTBOPEHHOTO
BEUIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMHYECKHE SKCIEPHUMEHTHI IO PaclO3HaBaHUIO PacTBOPOB
HIeJI0YEH M KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JakMyc, (heHoN(TaleHH, METHIIOPAHK U IPYTHE).

K xoH1y 00y4eHus B 9 KJjacce rpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE J0JKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHUX MOHITHM: XMMHUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTETIeHb OKHCICHHS, XMMUYECKas PEaKIysl, XUMHUYECKasl CBs3b, TEIUIOBOW 3(dekT peakumuu, MoIb,
MOJISIpHBIH  00BEM, PacTBOpP, AJIEKTPOIMUTHI, HEIIEKTPOJIUTHI, HJIEKTPOJIUTHYECKAs AUCCOLMALMS,
peakuMyu HOHHOrO OOMEHa, KaTajlu3aTrop, XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HeOOpaTHMbIe
peaKuuyu, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEID, OKUCICHUE U
BOCCTAHOBJIEHHME, aJUIOTPONuUs, aM(pOTEepHOCTb, XHWMHYECKass CBs3b (KOBaJEHTHas, WOHHas,
MeTaJuIn4yecKas), KpUCTaJIMuecKasi penérka, KOppo3us METaJlIOB, CIUIaBbl, CKOPOCTh XMMHYECKON
peakuuu, npeaenbHo nonycrumas konuentpanus 111K Bemecrsa;

® MJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATHM W NPUMEHATH JTU IOHATUSA IIPH
ONMCAHUU BEUIECTB U UX NPEBPALLEHUI;

® [ICII0JIb30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJIEHUSI (POPMYJI BEIIECTB U YPABHEHUM XUMHUECKUX
pEeaKIuii;

® ONIPEIENIATH BAJIEHTHOCTb U CTENIEHb OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IMYHOIO
COCTaBa, MPUHA/JIEKHOCTh BEIIECTB K OMNpeNel€HHOMY KJaccy COEIUHEHHMH 1o ¢GopmyrnaM, BHJ
XUMHUYECKON CBA3M (KOBaJIEHTHAasl, IOHHAs, METAJUIMUECKasi) B HEOPraHUUECKUX COECTUHEHUSX, 3apsil
MOHA M0 XUMHUECKOH popMyie, XapakTep cpesibl B BOJHBIX PACTBOpaX HEOPraHUYECKUX COEAMHEHHH,
THUI KPUCTAJUTMUECKOHN pelIETKH KOHKPETHOTO BEIEeCTBa;

e packpbiBaTh cMblch Ilepuoanueckoro 3akona /1. 1. MenzaeneeBa u AEMOHCTPUPOBATh €T0 IOHUMAaHUE:
OTMCHIBATh U XapaKTepHu30BaTh TabauuHyto popmy Ileproanueckoil cucteMbl XUMUYECKUX JIEMEHTOB:
pa3nuyaTh NOHATHS «TJIaBHAs noArpymnmna (A-rpymnmna)» u «nobdouyHas noarpynna (b-rpymnmna)», manslie u
OoJpIlIe TEpPUOABI, COOTHOCUTHh O0O3HAYEHUsS, KOTOPhIE MMEIOTCS B TEPHUOJAMYECKON Tabiuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHX JIEMEHTOB (COCTaB M 3apsn spa,
o0Imiee 4YHCIO 3JEKTPOHOB M paclpelesieHHe HX M0 DJICKTPOHHBIM CIIOAM), OOBSCHATH oOIIMe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COEUHEHHH B MpeJenax MajblX NEPUOAO0B U
[JIaBHBIX MTOATPYII C Y4ETOM CTPOCHHSI UX aTOMOB;

e KJIacCU(UIUPOBATh XMMHUECKHUE IJIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XUMUYECKUE PeaKIuu (1o
YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, 10 TEMJI0BOMY (P (EeKTy, 10 U3MEHEHHUIO CTEeNeHEN
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB);



® XapaKTepU30BaTh (OMUCHIBATh) OOIIKE U CIIeIU(UIECKHUE XUMHUECKHAE CBOMCTBA IPOCTHIX M CIIOKHBIX
BEIIECTB, TMOATBEpPXKAas OMUCAaHHE TMPUMEPAMU  MOJICKYJSIPHBIX W HOHHBIX  YpaBHEHHA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® COCTaBIISITh YPAaBHEHUS AJICKTPOJUTHYCCKOW TUCCOIMUAIMU KHUCIIOT, IIEN0Ye W COJICH, MOJHBIC U
COKpAIIEHHBIC YpaBHEHUS pPEaKUWi HOHHOTO OOMEHa, YPaBHEHHUS pEaKUui, IOITBEPHKIAIOLIIX
CYIIIECTBOBaHHE FEHETUUECKOM CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

® DaCKpBIBAaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHA IMOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OallaHCa ITUX PEaKIInii;

® [[POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH MPOTEKaHHS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSIX;

® BHIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOT0 JIEMEHTa 10 GopMyJie COeIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH
Pacy€ThI IO YPAaBHEHUIO XUMHUYECKON PEAKIINY;

e cOOMIOIaTh MpaBUIIa MOJB30BAHUS XUMUYECKOM MOCYI0i U 1a00opaTOpHBIM 000pYAOBaHUEM, a TaKXKe
mpaBuiia OOpalleHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMH IO BBITTOJIHEHUIO JTa00PaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIIEKHCIIOTO
rasa);

® [IPOBOJIUTH PEAKIIUU, MMOATBEPKIAIONINE KAYSCTBCHHBIN COCTaB Pa3MYHBIX BEIICCTB: PAcIiO3HABATH
OTIBITHBIM IYTEM XJIOPUI-, OPOMUI-, HOAU-, KapOOHAT-, hocdar-, CHIHKAT-, CyIb(}aT-, THIPOKCH]I-
MOHbI, KATUOHBl aMMOHHMSI M MOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIKME B BOJHBIX pPacTBOpax
HEOPTaHMYECKUX BEIIECTB;

® [[PUMEHSITh OCHOBHBIC ONEpAIMU MBICIUTEIbHON NEATENbHOCTH — aHalh3 M CHHTE3, CPaBHEHHUE,
0000111eHIe, CCTEeMaTU3alUIO0, BBISIBIICHHE IPUYMHHO-CIICCTBEHHBIX CBSI3EH — /ISl U3Y4EHHUs CBONCTB
BCIICCTB M XHMHYCCKUX pEaKIUi, €CTeCTBEHHO-HAYYHBIC METOJbI II03HAHUS — HaOJIO/ICHHE,
U3MepeHHe, MOICTUPOBAaHUE, SKCIIEPUMEHT (PeallbHbIN U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBaHue pa3/aesioB U TeM KoJsinuecTBo yacos DJIeKTpOoHHbIE (HU(POBHIE)
n/n NPOrpaMMsbl Bcero Konrpoasnbie IlpakTnueckue obOpa3soBaTe/IbHbIE Pecypehbl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUHMHYECKHE MOHATHS
1] XMMHA— BOKHAA 00MACTh CCTCCTBOSHANMNA 5 2 https://m.eds00.r/A3RITAT6X
Y IPAKTHYECKOH eATEeIbHOCTH YeJIOBEeKa
1.2 BemecTBa 1 XuMu4eckue peakuuu 15 1 https://m.edsoo.ru/JOM9VEVED
Uroro no pazpeny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYEeCKUX BellleCTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/Q5SA8KSW8Y
2.2 Bogopoa. IlonsiTue 0 KucaoTax 1 coysix 8 1 https://m.edsoo.ru/C4H8K6TSE
23 Bopa. PactBopsl. [IoHsiTHE 00 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/F1X701B0Q
2.4 8)";1‘;‘3;;3;“3"""1 HEOPTaHHIeckux 11 1 1 https://m.eds0o.ru/L3F4AR7GOT
Uroro no pazneny 30

Pa3nea 3. Ilepuonuyecknii 3akoH u Ilepuoguyeckas cucrema xumudeckux daemenToB JI. M. Menneneesa. CTpoeHnne aToMoB.
Xumunyeckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTE/IbHbIEC PEAKIUU

[Tepuonnueckuii 3akoH u [leprnonnueckas
3.1 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 7
Menneneea. CTpoeHne aToMa

Xumundeckast cBsa3b. OKHUCIUTENBHO-

https://m.edsoo.ru/C911 K§POM

3.2 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTAaHOBUTEIIbHBIC PEAKIIHH

Utoro no pazneny 15

PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBULIEE KOJIMYECTBO YACOB I10 63 5 5

I[TPOTPAMME




9 KVIACC

Ne KounyecTBO 4acoB dueKkTpoHHbIE (LM (POBbLIE)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbI

n/n Bcero Kourposbubie Ilpaktuueckne  00pasoBaTe/bHbIE PeCypChl

padoThI padoThI

Pa3znes 1. BenrecTBO U XUMHYeCKHE PeaKIUun

11 [ToBTOpenue u yriy0OiaeHne 3HaHHI OCHOBHBIX 5 1 https://m.edsoo.rW/GOMSWOI3T
pa3zenoB Kypca 8 kiiacca

12 OCHOBHUBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 https:/m.edso0o.rw/R3Z906GAG
peakuuit

13 DNEeKTpOoIUTHYECKAs JUccouanus. XUMUYECKHe 3 1 1 https://m.edsoo.ru/DSR5VAO4A
pEaKIuu B pacTBOPax

Uroro no pazneny 17

Pa3nes 2. HemeTasibl M X COeIMHEHHS

71 OO01as xapakTepUCTHKA XUMUYECKUX FIEMEHTOB 4 1 https://m.eds0o.ru/FOW INOF5V
VIIA-rpynnsl. ["anorenst

29 O6mas XapaKTEPUCTHKA XAMUECKHX DIIEMEHTOB 6 https:/m.edsoo.ru/STLTIMILTS
VIA-rpynmnel. Cepa u €€ coelnHeHus

73 OO011ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 7 1 https://m.edsoo.r/A6Y9S6HAU
VA-rpymisl. A30T, pocdop U ux coeuHEHUs
OO0m1as XxapakTepucTUKa XUMHYECKUX DJIEMEHTOB

24 IVA-rpynnel. Yraepon u KpeMHUN U UX 8 1 2 https://m.edsoo.ru/Q2WSH2KSY
COEIMHEHUs

Hroro no pasneny 25

Pa3nes 3. MeTa/liibl M HX COCANHEHUS

3.1 O61ue cBoiicTBa METaNIOB 4 https://m.edsoo.ru/C1C6H6T2M

3.2 Baxuelimme MeTauuibl U UX COCTUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7RIU

Hroro no pasneny 20

Paznen 4. Xumus 1 oOKpysKamomas cpeia

4.1 ‘ BemecTBa u MaTepuansl B )KH3HH 9EIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K

Hroro no pazneny 3

PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




INIOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
’N;') Tema ypoka Koauyecrso wacos JIeKTPOHHBbIE NN (pPOBbIE
w Beero  Kontpoabbie  IpakTiyeckue U3yuyeHHs1 00pa3oBaTesibHbIE pecypchl
padoThI padoThI
j Upeaver xumii. PO XUMHH B KH3HH 1 https://m.eds00.ru/JAC2VEMIV
yenoBeka. Tena u BemecTBa
2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU 1 https://m.edsoo.ru/P1O8ASC6T
[TpakTtuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1a00paTOpUu U MPUEMBI 0OpaIeHHS C 1 https://m.edsoo.ru/O5SG3EOD8Y
1ab0paTOpPHBIM 000PYIOBAHUEM
4 luerbie beluectsa i emeci. Crocodb 1 https://m.edsoo.ru/X1A2E3M8SR
paszeneHus cmecei
[IpaxTuueckas padora Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 https://m.edsoo.ru/R6W6Z8FIX
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1IO8HIL
7 XUMHUYECKUE 3JIE€MEHTBHI. 3HaKU (CUMBOJIbI) 1 https:/m.edsoo.rw/W3U606DTW
XUMHAYECKHX JIEMEHTOB
8 [IpocTeie U C0KHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7WEP3A
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 https://m.edsoo.ru/EODILSNIN
3aKOH MOCTOSIHCTBA COCTABa BEILIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1 https://m.edsoo.ru/I3Y2G1R4C
XUMHUYECKHX 3JIEMEHTOB
[]  QTHOCHTSIBHAL ATOMHAL Macca. 1 https://m.edso0.ru/FON3SOAII
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca
12 MaccoBast 10151 XHMHUYECKOTO JIEMEHTa B 1 https:/m.edsoo.ru/J6AOWAP L]
COEMHEHUH
13~ Komwuectso pemecrsa. Mob. Monspras 1 https://m.edsoo.ru/C2J5KA4ISX
Macca
14  DHOMMECKHE H XHMICCKHE ABICHI. 1 https://m.eds00.ru/S2R3H7N6C
XuMHYeCcKasi peaKius
15 [Ipu3HaKK U YCIOBUS MPOTEKAHUS XUMHUECKUX 1 htps:/m.edsoo.ru/Z3F4ASK60

peakuuii




16

3aKOH COXpaHEHHUs MacChl BEUIECTB.
XUMHUUECKUE YPaBHEHHUSI

https://m.edsoo.ru/P7V8ASZ3D

17

18

Brluucnenus konndecTBa, Macchl BELECTBA 10
YPaBHEHUSAM XUMUYECKUX PEAKLUN

Knaccudukanmss XuMHUUECKUX peaKIii
(coenuHeHust, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

https://m.edsoo.ru/W9S8Y 7727

https://m.edsoo.ru/KOP1L4ARIW

19

20

M. B. JIOMOHOCOB — yU€HBIM-3HIIUKIIONIEIUCT.

O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

KonTponbnas padora Nel no teme «BemiectBa
U XUMHUYECKUE PeaKIum»

https://m.edsoo.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

21

Boznyx — cmech razos. Coctas Bo3ayxa.
Kucnopom — aJIeMeHT M MPOCTOE BEIIECTRO.
O30H

https://m.edsoo.ru/M6ATYOW?7S

22

dusnueckue U XMMHUYECKHUE CBOMCTBA
KHCII0po/ia (peakliuyi OKUCIICHUS, TOPEHHUE).
ITonsaTue 06 okcumax

https://m.edsoo0.ru/O0Q4H1UST

23

24

25

26

27

CriocoObl osTyyeHHst KUCIOpoaa B
71a00paTOPUM U MMPOMBIIIIICHHOCTH.
[IpumeHeHne kucnopoaa

TernnoBoi 3 PeKT XMMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH,
9K30- U SHIOTEPMUUYECKHUX PEAKIIUIX

Tomnuso (HedTh, yroib U METaH).
3arps3HeHue Bo3/lyxa, CIocoObl ero
MPEOTBPAICHHS

[IpakTrueckas padota Ne 3 o Teme
«[Tomyuenue u cobupanue Kucioposa,
W3y4YEHUE €r0 CBOMCTB»

Bomopon — 35eMeHT 1 MpocToe BEIECTBO.
Haxoxnenue B mpupone

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9DEW

https://m.edsoo.ru/Y2Y4M4H1B

https://m.edsoo.ru/J2X0TOAQD

https://m.edsoo.ru/ISD2B5SD7A

28

dusnueckue U XUMUUYECKUE CBOMCTBA
Bozopoja. [IpumeHeHue Bogopoia

https://m.edsoo0.ru/QOA7R7W60

29

TloHaTHe 0 KHCIIOTaX M COMIIX

https://m.edsoo.ru/N711U1E4J




CriocoObI mosry4eHus BOI0poia B

30 https://m.edsoo.ru/FAW6USQ5Q
nabopaTopun
[IpakTrueckas padota Ne 4 o Teme

31 «[lony4yenne u coOupanue BOJAOPOa, https://m.edsoo.ru/ASD2B602Z
W3Y4YE€HHE €ro CBOMCTBY

32 ModsipHblii 005EM ra30B. 3aK0oH ABOTAIPO https://m.edsoo.ru/W4Y 1W4W8C
Boruncnenus 06bEMa, KOIMUECTBA BEIIECTBA

33 rasa 1o ero u3BECTHOMY KOJMYECTBY BEIIECTBA https://m.edsoo.ru/LOW2K9Q8I
Ui 00bEMY
Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO

34 peaKkIy Ha OCHOBE 3aKOHA O0BEMHBIX https://m.edsoo.ru/M7G2D2E3H
OTHOIIICHUH T'a30B

35 dusnueckre U XUMHUYECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/F3S5H7H9U

36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX https://m.edsoo.ru/I9IM1C5U8]J
Bopa kak pactBopuresns. HacklenHsie u

37 HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 10114 https://m.edsoo.ru/S7ZON3W2D
BEIIIECTBA B paCTBOpE
ITpakTryeckas pabora Ne 5 o Teme

38 «IIpuroToBiieHrE PACTBOPOB C OMPENCTEHHOM https://m.edsoo.ru/LOV7U616H
MacCOBOH J0JIeil paCTBOPEHHOTO BEIIECTBAY

39 Kontponbnas padota No2 o reme «Kucmopo. https://m.edsoo.ru/Y3C8CICSZ
Bonopoa. Boga»

4o OB COCTaB, KaCCHHKALIN, https://m.edsoo.ru/D1A6N2BIL
HOMEHKJIATypa
[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/E3USHIW8V
OKCHJIOB

42 OcHoBanust: cOCTaB, KIaccuukarys, https://m.edsoo.ru/COZOEINSV
HOMEHKJIaTypa

43 ~ 1lomyuerie i xiMirieckne caoicTsa https://m.eds00.r/W5V2Q8K1E
OCHOBaHUI

44 ~ Kucmorer: coctas, knaccuuKaus, https://m.edsoo.ru/F4AP2A0C3V
HOMEHKJIaTypa

45 [Tonyyenne u XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/BSCIL3L6M




46

Comnu (cpenHue): HOMEHKIATypa, COCOOBI
HOJTY4YCHUsI, XAMUYECKHE CBOWCTBA

https://m.edsoo.ru/J4B9Q5SE1X

47

48
49

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHECHUIN»

['eneTnueckas cBsI3b MEXKIy Ki1accamu
HEOPraHUYECKUX COCTMHEHUN

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

https://m.edsoo.ru/E9X4K8F7W

https://m.edsoo.ru/HOUSD6AOC

https://m.edsoo.ru/Q6GINSL4AB

50

51

52

53

KonTponbnas padota Ne3 no teme "OcHOBHbIE
KJIACChI HEOPTaHUYECKUX COCTMHEHMI"
[TepBbIe MOMBITKY KIACCHPUKAITUN
XUMUYECKUX 1eMeHTOB. [lonaTue o rpynnax
CXOJHBIX 3JIEMEHTOB

IIepnonnueckuit 3akoH u Ilepuonnueckas
cUCTEMa XUMHUYECKUX 351eMeHToB /1. 1.
Menneneena

[lepuopl, TpynIbl, TOATPYIIIHI

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7TM4MON

https://m.edsoo.ru/A1B9FOV6C

https://m.edsoo.ru/ W30O116R2U

54

Crpoenue atomoB. COCTaB aTOMHBIX sI/IEP.
30TONEI

https://m.edso00.ru/C9Q907723C

55

CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoanyeckoii cucremst . H.
Menneneesa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 1O
ero noJjioxkenuto B [lepronnueckoit cucreme /1.
H. MenneneeBa

https://m.edso0.ru/A9C3197Z5W

57

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTus Hayku U npaktuku. Jl. . Menzaenees
— Y4€HBIH, Ie1aror U rpakJJaHuH

https://m.edsoo.ru/K3S31400V

58

PesepBHelit ypok. O6001ICHNE U
cucTeMaTu3arus 3Hanui / Becepoccuniickas
MpoBepoyHas pabora

https://m.edsoo.ru/BOV1I4W6A

59

KontponsHas padora Ne4 o reme «CtpoeHue
aToma. XuMH4YecKas CBs3b» / Becepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/L21.4K0050




DNEeKTPOOTPULIATEILHOCTh ATOMOB

60 1 https://m.edsoo.ru/S6R802X9B
XUMHAYECKHUX DJIIEMEHTOB

61 HNonnas xumMudeckas CBsI3b 1 https://m.edsoo.ru/R201T6L4S

62 KoBanenTHas nossipHasi XuMuueckas CBsi3b 1 https://m.edsoo.ru/GIN4H4J6F

63 KoBaneHTHas HenossspHas XUMUYecKasi CBSI3b 1 https://m.edsoo.ru/R5Q417S5K

64 CTeleHb OKUCIIEHUS 1 https://m.edsoo.ru/S§U900D4B

65 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 https://m.edsoo.ru/KOW2Q5Y1C

66 OKHUCINUTEIIN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/M3D0P4C9Y
PesepBHeIil ypok. O000IICHHE 1

67 cuctemaTusanus 3Hanuil o reme «CTpoeHue 1 https://m.edsoo.ru/S2R4S8M7N
aroMa. XuUMHUIECKas CBSI3b)

63  PescpaHblii ypok. O6obumenne n 1 https://m.edsoo.ru/SIR1IB1L6Q
CHCTEMAaTH3alus 3HAaHUH
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9 KVIACC

Ne KoumnuectBo yacos
u/n Tema ypoka K . Hara DJIeKTpoHHbIe HU(pOBbIE
Beero  CHTPOIBHEIC PAKTHUCCKHE  y3vyennsi  00pa3oBaTebHbIE pecypehl
padoThI padoTsI

Ilepuonnueckuii 3akoH. [leproanueckas cucrema

1 PHOJIMFACCIHH 3AKOH. 1 ICPHOAMHCCKA CHCTEM 1 https://m.edsoo.ru/W4Y SP2F9X
xumudeckux dymemenToB . . MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB

2 P . 1 https://m.edso0.ru/V8K9C1C4R
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoOMeHKIaTypa

3 (uxan yp 1 https:/m.eds00.ru/Q9Y 1Y7Z00
HEOPTraHWYECKUX BEIECTB
Bujapl XUMHUYECKON CBSI3U U THUIIBI

4 A 5 1 https://m.edso0o.rs/R9T4R3I2H
KPUCTAITMYECKHUX PEIIETOK
Kontposbnas padora Nel o reme «IloBTOpeHue u

5 yriayOieHue 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 1 1 https://m.edsoo.ru/R3U4P4C6M
KJ1acca
Knaccudukamnms XuMuuecKux peakiui mo

6 (uxan peaxtt 1 https://m.eds0o.ru/H6L106USO
Pa3JIMYHBIM IPU3HAKAM
[ToHsATHE O CKOPOCTH XMMUYECKON PEAKIUU.

7 IToHsATHE O TOMOTEHHBIX U T€TEPOreHHbBIX 1 https://m.edsoo.ru/Y8B8UZO4I
peaKIusIx
[TonsiTue 0 XMMHUECKOM paBHOBeCUH. DAKTOPBHI,

8 BIIUSIIOLIME HA CKOPOCTh XUMUYECKOM peakiuu U 1 https://m.edsoo.ru/SSK8G2A3K
MOJIOKEHUE XUMUYECKOTO paBHOBECHS

9 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 https://m.edsoo.ru/GO9K9O1B1A
Teopust SAEKTPOTUTUUECKON TUCCOTHAITIH.

10 p P smeconan 1 https://m.eds0o.ru/BOO3F108F
CunpHbI€ U ClIa0ble IEKTPOIUTHI

11  HonHbIE ypaBHEHHUS peakuil 1 https://m.edsoo.ru/HIN3L8Y7G
XUMHUYECKUE CBOMCTBA KUCIOT 1 OCHOBAaHUI B

12 | cBete mpeacTaBlIeHUH 00 EKTPOIUTHIECKOM 1 https://m.edsoo.ru/T3G0X4B9I
JIUCCOITHAITAN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 mpencraBieHuit 00 ANEKTPOTUTUIECKON 1 https://m.edsoo.ru/S1P2W30Q2V
JTUCCOLIMAIIUU

14 TlousTue o ruzpon3e cojieit 1 https://m.eds00.ru/X90Q4S7R5D




15 | O0oO1IeHre U cUCcTEMATH3aNS 3SHAHUHA https://m.edsoo.ru/B3H9QOWON

j6 |lpaxtuieckas pabora No 1. «Pemerme https://m.edsoo.ru/Y2CIMAKAK
IKCIIEPUMEHTAIBHBIX 321249
KonTtponsnas padora Ne2 o reme

17  «OnexkrponuTuyeckas quccounanus. XUMUYECKUe https://m.edsoo.ru/A3E5Y 1K4F
PEaKIuu B pacTBOPAX)

13 O6uvla;{ XapaKTePUCTHKA rajJOreHOB. XUMUYECKHE https:/m.edsoo.r/1.903U2Z0U
CBOMCTBA Ha IIpUMEPE XJI0pa

19 XJI(lpOBOI[OpOII. CounsiHast KUCIIOTa, XUMHYECKUE https:/m.cdsoo.ru/VOY2L8Y0S
CBOIICTBa, MOJIy4YeHUE, TPUMEHEHHUE

o  Ipaxmeckas pabora Ne 2 no reme «llonyuenne https://m.eds00.ru/V405C7I3Y
COJISTHOM KHUCIIOTBI, H3ydeHUE e€ CBOMCTBY

p|  BPIMMCICHNUA N0 YPABHCHHAM XHMHHCCKHX https://m.edsoo.ri/RSROJILSA
peaxIuii, ecIu OJJUH U3 PEareHTOB J1aH B U30BITKE

22 | OOmras XxapakTepUCTUKa 3JIeMEHTOB VIA-rpyIimbl https://m.edsoo.ru/USKSES8DOV
AmtorponHbie Moaudukanmu cepbl. Haxoxnenue

23 | cepbl U €€ COeTMHEHM B IpUpoae. XUMHUUYECKUE https://m.edsoo.ru/P8XIL2R2Y
CBOMCTBA CEpBI

24 Ceposozopox, CTPOCHAE, Pusiaeckue 1 https://m.edsoo.ru/D1K1FSU6P
XUMHUYECKHE CBOHCTBA

75 OKcubl cepebl. Cpras[ KHUCJIOTa, GU3HYECKUE U https://m.edsoo.rw/K2COD1Y5W
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
XVMUYECKUE peaKkiluu, JIexKallrue B OCHOBE

56 | TMPOMBIIUICHHOTO croco0a MoJIy4eHHs! CEPHOU § https://m.edsoo.ru/V6V8I2S2H
KHUCTIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIei
CpeJIbl COSTMHECHUSIMU CEPBI

7 Brrarcnenue MaccoBOit JT0JIM BBIXO/A MMPOTYKTA https://m.edsoo.rw/TSHSM5C60
peaxiuu
OO01mas XxapakTepuCTHKa JIEMEHTOB V A-TpYIIIbI.

28 | A3sor, pacnipocTpaHeHHe B IPUPOAE, HrU3ruecKue u https://m.edsoo.ru/J9X6KSESP
XUMHUYECKHE CBONCTBA

9 AMMuak, ero Gu3nyecKkne U XUMHUYECKHE https://m.edsoo.ru/A2J3E5I5U

CBOMCTBA, ITOJIy4YCHUE U IPUMEHEHUE




30

[IpaxTuueckas padora Ne 3 mo teme «llomydenue
aMMHaKa, U3y4E€HHUE €ro CBOWCTB)»

https://m.edsoo.ru/H8A8ASG8V

31

32

33

34

35

A3oTHas KucaoTa, €€ GU3NIECKUE U XUMUYCCKHE
CBOMCTBA

Hcnonp30Banue HUTPATOB U COJICH aMMOHHS B
Ka4eCcTBE MHUHEPAIBHBIX y100peHni. XuMu4yeckoe
3arpsI3HEHUE OKPYKAIOIICH CPpeabl COSMHEHUSIMU
asora

®ochop. Okcun dhocdopa (V) u pochopuas
KUCIIOTA, (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
MOJTy4YeHHE

Hcnons3oBanue GochaToB B KauecTBE
MHHEPAITBHBIX YI0OpeHHi. 3arpsisHeHUE
PUPOTHOH cpebl hocharamu

VYraepon, pacipocTpaHeHUE B IPUPO/IE,
du3nyeckre 1 XMMUYECKHE CBOICTBA

https://m.edsoo.ru/A4S5F4UO0M

https://m.edsoo.ru/G7Y4Q1J6P

https://m.edsoo.ru/QSBOG1IN3R

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A41

36

Oxcuapl yriaepoaa, ux (pusnueckue U XuMHU4eCcKre
CBOICTBa. DKOJIOTHYECKUE POOIEMBI, CBSA3aHHbBIE
¢ okcuaoM yraepona (IV)

https://m.edsoo.ru/P6UTM4KI9T

37

38

VYroapHasg KUcioTa 1 €€ coJin

[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue
yriekucioro ra3a. KauectseHHas peakuus Ha
KapOoHaT-HOH"

https://m.edsoo.ru/TSO1SOF1T

https://m.edsoo.ru/P6EWIW6A4C

39
40

HepBOHa‘{aJILHLIC MTOHATHUS 00 OpTraHUYCCKUX
BCIIECCTBAX KaK O COCAMHCHUAX YIJICpOoaa

Kpemuuii u ero coeiHeHUst

https://m.edsoo.ru/GSO6H6X1E

https://m.edsoo.ru/S2F374G3N

41

[IpakTuueckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHenmme
HEMETAIBI U UX COEAUHEHUS

https://m.edsoo.ru/YSBS8R2E1J

42

43

KonTtponbHas padora Ne3 no reme «Baxueiime
HEMETAJUIbl U UX COCTUHEHUSI

OO0mas XxapakTepuCcTUKa XUMHYECKUX DJIEMEHTOB
— MeTajuIoB. MeTandeckas CBA3b U
METAJTNYECKask KpUCTAIUTMYECKAs PeIIETKA.
du3nyeckre CBOMCTBAa METAJIOB

https://m.edsoo.ru/K1E4WS5F5D

https://m.edsoo.ru/Q5SM8X37Z6L




44

XUMHUYECKUE CBOWCTBA METAJIOB.
DJIEKTPOXUMHUYECKUI Pl HANIPSIKEHUH METaIJIOB

https://m.edsoo.ru/M7GOF6 W 6K

45

46

O61mue crioco6b! noayyeHus: MeTayuioB. CIiiaBbl.
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
peaxiui, eciau OJUH U3 PEareHTOB COACPKHUT
puMecHu

ITonsarue o KOppO31uHu METaJIJIOB

https://m.edsoo.ru/F9S7U4G5C

https://m.edsoo.ru/U4T6B8L6C

47

IIenounsie METaIbI

https://m.edsoo.ru/ESNOF6H7A

48
49

OKCI/II[BI U TUAPOKCHUABI HATPUA U KAJIUA

[IlenoyHO3eMENIbHBIC METAIIIIBI — KAJIBIIUKN U
Maraui

https://m.edsoo.ru/Q5F4A87Z0U

https://m.edsoo.ru/R9G4H2L.5S

50
51

Baxueiiime coefUHEHNUS Kb
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

https://m.edsoo.ru/BSB6SOF6R
https://m.edsoo.ru/Z8S2E1Y6W

52

JK€ctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS
[IpakTrueckast padora Ne 6 mo teme "JKécTkocTh

https://m.edsoo.ru/U4F1V1P9K

53 .. " https://m.edsoo.ru/T6E9U213W
BOJIBI M METO/IbI €€ YCTpaHEHUs

54 | AmoMuHHI https://m.edsoo.ru/O2U1T4S00

55 | AmdorepHble CBOMCTBAa OKCHAA U THAPOKCH 1A https://m.edsoo.ru/T7Z619U3S

56 | Keneso https://m.edsoo.ru/I2ROK4COE

57 Oxcral, rapokcupt u com xenesa (11) u https://m.edsoo.ru/U2B913V0OQ

58

xxenesa (111)
O0001IeHne U CUCTEMaTU3aLNS 3HAHUI

https://m.edsoo.ru/ W6NOHEL7X

59

[Tpaktuyeckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHenmme
METAJJIBI U UX COEIUHEHUSY

https://m.edsoo.ru/J 1IM4T7L4X

60

61

Briuucnenust no ypaBHEHUSIM XUMHUECKUX
peakIuii, ecliv OJIH U3 PEareHTOB JaH B U30BITKE
WJIM COJIEP>KUT NMpUMecH. BeluucieHnuss MaccoBoit
JIOJIA BBIXOJ1a TIPOIYKTA PEAKIIUH

O0001IeHHE U CUCTEMATU3ALINS 3HAHUM

https://m.edsoo.ru/F2G00O1YOK

https://m.edsoo.ru/ WOFSE9LSN

62

Kontponbnas padora Ne4 o teme «Baknenme
METAJIJIbI U UX COCAUHCHUA))

https://m.edsoo.ru/F1IEOK9H7N




BemectBa 1 maTepuaisl B IOBCEAHEBHON KU3HU

63 1 https://m.edsoo.ru/T4P9UTD4B
YyelioBeKa

64  Xumuueckoe 3arps3HEHHUE OKPYXKarollel cpeibl 1 https://m.edsoo.ru/COU7O0M3X

65 | Poxb XxuMuM B pelIeHUH SKOJOTHUYECKHUX MTPOOIeM 1 https://m.edsoo.ru/K9X9ASTOM

66 Pe3€p]iHBII/I ypok. O0001IeHne 1 cucTeMaTH3aIus | https:/m.cdsoo.rw/TSK5V6I3C
3HaHUHI

67 PCBCp]iHBII/I ypok. O0o011eHue 1 cucTeMaTH3anus 1 https:/m.edsoo.ru/Y2BSCAH2E
3HAHUI

63 P63€p]iHI)II/I ypok. O6001IeHne 1 cucTeMaTH3aIus 1 https:/m.edsoo.rw/B3PIR2T3V
3HAHUH
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

8 KJIACC
Kon .
pOBeEpsIEMOro IIpoBepsiemble HPEHMCTHLIC pe3yJbTaThbl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHBIE XUMHYECKUE TOHSITUSD)
pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKMX TIOHATHUNA: aTOM, MOJEKYya,
XUMHYECKUM 3JIEMEHT, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAST W HEOAHOPOJIHAS), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
1.1 JOJIST XMMHUYECKOTO J3JIEMEHTa B COCAMHCHHH, MOJIIPHBIM O0BEM, XUMHUYECKas
peakius, Kiaccupukanus peakiuii: peakiui COSTUHEHUS, PEaKIIuU Pa3JIOKECHHUS,
pEeaKkIuu 3aMeIleHus, peakuuu OOMEeHa, JK30- M DIHAOTEPMHUYECKUE PEaKIIHH,
TEIJIOBOM 3 (}EKT peakluu, pacTBOP, MaccoBas J0JiA BeliecTBa (IPOIICHTHAs
KOHIICHTpAIlKs) B PaCTBOPE
10 WIUTIOCTPHPOBATH B3aHMOCBA3H OCHOBHBIX XHMUYECKHX MOHATHUI U PUMEHSATH 3TU
MOHSTHUS MIPH ONKMCAHUH BEIIECTB M MX MPEBPAICHUIN
13 HCMIONB30BATH XMUMHYECKYIO CHMBOJNUKY JUIA COCTABICHHS dbopMyIl BElIeCTB U
YpaBHEHUN XUMUYECKUX pPEaKIUi
14 pacKpbIBaTh CMBICT 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTABA,
' ATOMHO-MOJIEKYJISIPHOTO YUCHHSI, 3aKOHA ABOTapO
1.5 ONPEIETSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
1.6 KJIACCU(UITUPOBATh XUMUICCKUE peakinu (10 YUCITY U COCTaBY YYaCTBYIONIUX B
pEaKIuu BEIIECTB, M0 TEIIOBOMY 3D (DEKTY)
1.7 BBIYHCIISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChI BEIIECTB
1.8 BBIYHCIIATH MAaCCOBYIO JIOJTIO XMUMUYECKOTO JIEMEHTa 1Mo (hopmyJsie COeTUHEHHUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSATh €CTeCTBEHHOHAYYHBIE METO/Ibl TTO3HAHUS — HAOIOZICHUE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeabHbI U MBICTICHHBIN)
2 [To Teme: «BaxHeime npecTaBUTENI HEOPraHUYECKUX BEILIECTBY
71 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MMOHATUN: OKCUJ, KUCIIOTa, OCHOBaHUE,
COJTb
29 ONpeNeNsATh NPUHAJICKHOCTD BEILIECTB K ONPeAeIEHHOMY KJIacCy COETMHEHUH 1O
' dbopmynam
2.3 KJIaCCU(DUITUPOBATh HEOPTAHNMYECKHUE BEIIECTBA
XapaKkTepU30BaTh (OMUCHIBATH) OOITHUE XUMUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
2.4 KJIACCOB, TMOATBEPK/Aasi ONUCAaHUWE MPUMEpPaMU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA
)5 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OTVI/IX Ka4eCTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHSIX
CIeIOBaTh MpaBWJIAM TOJIb30BAHMSI XUMHYECKOH TOCYI0M U J1ab0opaTOPHBIM
o0opyoBaHrEM, a TaKKe TIpaBuiIaM oOpaIieHus ¢ BeIeCTBaMU B COOTBETCTBUH C
26 WHCTPYKIMSMH TIO BBINOJHEHUIO JTa0OpaTOPHBIX XWMHUYECKUX OIBITOB IO

MOJIYYCHUIO M COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJIa M KHCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOM MAacCOBOW JOJIEH PAacTBOPEHHOIO
BEIIECTBa, I[UIAHUPOBaTh M MPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHI IO




PacHO3HABaHMIO PACTBOPOB IEIOUYCH U KHCIOT C TOMOIIBIO HHUKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKkLuu

[To teme: «llepmoamyecknii 3akoH u llepumoamyeckas cucTeMa XHUMHUYECKUX
anementoB JI. W. MenneneeBa. CrpoeHue aromMoB. XHUMHUYECKasi CBS3b.
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

3.2

33

34

3.5

3.6
3.7

9 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

PACKpBIBATh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATUH: SIIPO aTOMA, 3JIEKTPOHHBIN
CJIO aroma, aTOMHast OpOUTalb, PaANYC aTOMa, XUMUYECKasl CBA3b, MOJSPHAS U
HEMOoJIsIpHasi KOBAJIEHTHAs CBSI3b, IEKTPOOTPHLIATEIILHOCTh, HOHHAS CBSI3b, UOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

KJIaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

ONHKCBHIBATh M XapakTepu3oBaTh Tabmuunyto (opmy Ilepmogmueckoii cucTembl
XUMHYECKHX 3JIEMEHTOB: pa3jnyaTrh MMOHATHUS «IJ1aBHas noarpynna (Arpymnma)» u
«obounas noarpynmna (brpymmna)», «Manbie» U «00JbIINe) TePUOIbI

packpbiBaTh  cmbicn  Ilepuommueckoro  3akona .M.  Menneneesa:
JEMOHCTPUPOBaTh  MOHUMAaHHE  NEPUOAMYECKON  3aBHUCHMOCTH  CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHUSA B Hepnozmqecxoﬁ CHUCTEMC

COOTHOCHTH O0O3HA4eHHUs, KOTOpble HuMerTcs B Tabmuue «lleprmogmueckast
cucreMa xuMmudeckux oiemeHtoB J[.M. MenngeneeBay ¢ YHCIOBBIMH
XapaKTepPUCTHKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi
sfpa, o0IIee YHCII0 ITEKTPOHOB M PACHPEAEIEHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

OMNpeaACIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCANMHCHUAX

OMpCACIIATL BU/ XHUMHYCCKOU CBSI3H (KOBaJIeHTHaFI n I/IOHHaH) B HCOPraHUYCCKUX
COCIUHCHHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBo U XUMUYECKask PEAKIUSD)

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUN: PacTBOP, JJIEKTPOJIMTHI,
HEBJICKTPOJIUTHI, HJIEKTPOJIUTHYECKAsT AMCCOLMAIMS, PeaKMM HOHHOTO OOMEHa,
KaTajau3aTop, XMMUYECKOE paBHOBECUE, OOpaTHUMble M HEOOpaTHUMbIE pPEAKIIHH,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE ~ PEAKLUU, OKUCIUTEINb, BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAaHOBJIEHHE, aJUIOTPOIHUs, aMpOTEPHOCTh, XUMUYECKasi CBS3b
(KOBaJIeHTHasi, MOHHAasl, METaJIMYecKas), KpUCTAIJIMUecKass pemérka, CIIaBhl,
CKOPOCTh XUMHUYECKOU PEaKIIUH

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHN U IPUMEHSTH 3TH
MOHSTHSI TPH ONTUCAHUH BEILECTB U UX IPEBpaIeHUN

COCTaBJISITh YPABHEHMSI AJIEKTPOJIMTUYECKONW JMCCOLMAIIMU KUCIIOT, LIesouel H
COJIei, IOJHbIE U COKpAIEHHBIE YPaBHEHUS peakIii HOHHOro oOMeHa

1.4
1.5

2.1

pacKkpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBbHBIX peaxiuit
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKIu
ITo Temam: «HemeTaiutel 1 MX coeAMHEHU» U «MeTauibl ¥ UX COSUHEHUS»

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U cHeUPUUYECKe XUMUYECKHE CBONCTBA
IPOCTBIX W CJIOXHBIX BELIECTB, IMOATBEP)KJAAasl OMNHMCAHUE IPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUI COOTBETCTBYIOLINX XUMHUUECKHUX PEeaKIHii




2.2

COCTaBISITh  YpPaBHEHHsS]  peaklui,  MOATBEPKIAIOIIUX  CYLIECTBOBaHHE
TEHETUYECKOM CBSI3M MEX/Y BELIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHU A, BOSMOXKXHOCTU
IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIOBUAX
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CJIeZIOBaTh IpaBHJAM IMOJB30BAHHUS XMMUYECKOH IMOCYyl0il W 11abopaTOpHBIM
00opy/soBaHuEM, a TaKXKe MpaBUiaM OOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIOJHEHHUIO JIA00OPATOPHBIX XHMHUYECKHX OIBITOB II0
MOJIYyYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOro ra3a)

2.5

MPOBOJUTh PEAaKIMHU, IOJITBEPKAAIONIME KAUYeCTBEHHBIA COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPUI-, OPOMHUI, HOIHA, KapOOHAT,
docdar, cwimkar, cyiabhar, THUIPOKCHUIUOHBI, KATHOHBI aMMOHHS, HOHBI
M3YyYECHHBIX METAJUJIOB, IMPUCYTCTBYIOLIME B BOAHBIX PacTBOpPax HEOPraHUYECKUX
BEILICCTB

[To Teme: «XuUMHUSI U OKPY>KAIOIIAsL CPeiar

3.1

3.2

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX TOHSTHH: HHK BCIICCTBA; KOPPO3HA
MCTAIJIOB

MIPUMEHSATHh OCHOBHBIE OIEPALIMU MBICIUTEIBHOM AEATEIbHOCTH — AHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AIINIO, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — I8 HW3YyYEHUsS CBOMCTB BEHIECTB M XUMHUYECKUX PEAKLIHII;
€CTEeCTBEHHOHAyYHbIE = METOJIbl TMO3HaHMS — HaONIOJeHUEe, HU3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICJICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUSA

1.1

1.2

1.3

[Ipenmer xumuu. Pojb XMMHM B KU3HU 4e€JIOBEKa. XMMHS B CHCTeMe Hayk. Tema u
BelecTBa. Gu3nuecKkue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIlIECTB

[TonsTHe 0 MeTOMax Mo3HaHUs B XuMuHU. YucTeie BemnecTBa U cMecu. CriocoObl pazieneHus
cMmeceit

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3IIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckas (bopMyna. BaneHnTHOCTE aTOMOB XMMHYESCKHX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocCTaBa BCUICCTB. OrHocurensHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIIpHAaA Macca.
MaccoBas JO0JIs1 XUMHYCCKOT'O 3JIEMEHTA B COCAUMHECHU U

1.5

1.6

1.7

KonuuectBo BemectBa. Moabs. MonsipHass macca. B3auMocBs3b KOJMYECTBA, MacChl U
qrclia CTPYKTYPHBIX SIMHUIL BenecTBa. Pacy€rel o hopMyiaM XMMHUYECKUX COCTUHCHHMA

dusnuecke W XUMHYECKHE SBIICHUS. XUMHYECKas peakuuga u ee IIPU3HAKH. 3akoH
COXpaHEHHSI MacChl BellecTB. XHMHUYEeCKHe ypaBHeHHs. Kiaccudukamms XUMHYECKHX
peakiuii (CoequHEeHus, pa3IoKeHUs, 3aMEIICHUs, OOMeHa)

XUMHUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0H, C paBuIaMu paboTHI B
naboparopun U npuémamu oOpalieHus ¢ J1abopaTOpHBIM O0OPYAOBaHMEM, U3y4YCHHE U
onucaHue (uU3NYECKHX CBOMCTB 00pa3l0B HEOPraHUYECKUX BEIECTB, HaOIIOJCHHE
¢usnveckux (IJIaBlieHUE BOCKA, TassHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUIICHUE U
KOHJIEHCAllUs BOJIbl) U XUMUYECKUX (TOpEeHHE CBEUYH, IPOKAIMBAHNUE MEAHOM MPOBOJIOKH,
B3aMMO/JICIICTBME Me€Jla C KHUCJIOTOW) SIBJICHUWM, HAOJIIOJIEHWE U OIMCAaHUE NPU3HAKOB
NpOTeKaHUs XMMUYECKHUX peakiuil (pa3jokeHue caxapa, B3aUMOJEHCTBHE CEpHOU
KHCIIOTBI C XJIOpuAoM Oapusi, pasioxkeHue ruapokcuna meau(ll) mpu HarpeBanum,
B3auMoJIelicTBHE Xkene3a ¢ pacTBopoM conu menu(ll), uzyuenune crnocoOoB pazeneHus
cMecel (c TMOMOUIbIO MarHura, (UIbTPOBaHHWE, BbIIAPUBAHME, JUCTUIUISLIMS,
xpomarorpadus), MpoBEeJCHHE OYHUCTKU IMOBAPEHHOH CONM, HAOIIOACHUWE U OIHCaHHE
PE3yIbTATOB IPOBEAEHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaCChl, CO3/IaHHE
MoJiesIel MOJIEKYI (IIapOCTEP>KHEBBIX )

Baxwneiimue MMPEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Boznyx — cmece razos. CoctaB Bo3gyxa. Kucnopon — aieMEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kucinopona B mpupoje, Ppu3nyueckue M XUMHUYECKHE CBOMCTBA (peakiuu
roperusi). Oxcunsl. [Ipumenenue xuciopona. CrocoObl TOMYYEHHS KHUCIOpOAa B
naboparopun W TpoMmbllUIeHHOCTH. KpyroBopor kucimoposa B mpupoae. O30H —
QIJIOTPOIHAS MOAU(DUKAIIIS KUCIOPOAa

2.2

TennoBoil >pdexT XMMHUYECKOH peakuuH, TEePMOXUMHYECKHE YpPaBHEHMs, 3K30- H
9HJIOTEPMHUYECKHE PEAKIMH. TOIIMBO: yroib W MeTaH. 3arpsA3HEHHE BO3yXa, YCHIICHHE
MapHUKOBOTO 3 deKTa, pa3pyluieHHe 030HOBOTO CIIOS

2.3
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Bonopon — anemeHT 1 ipoctoe BemiecTBO. HaxoxieHne Boioposia B mpupoe, pusndeckue u
XMUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CI0cOObI oydeHus. Kucnorsl u conu

MossipHblii 00bEM ra30B. PacyéTbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnyeckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopel. HaceleHHble u
HEHACBIIIEHHbIE PacTBOPHI. PacTBOPMMOCTH BelIECTB B BoAe. MaccoBas 40Jisl BEIIECTBA B
pactBope. XuMHUUYecKHe CBOMCTBAa BojAbl. OcHOBaHUs. Poib pacTBOpOB B MpUpOJE U B
YKU3HH YesioBeka. KpyroBopoT BoJbI B pupoie. 3arpsi3HeHne mpupoaHbix Boa. OxpaHa u
OUYMCTKA MPUPOIHBIX BOJ




2.6

2.7

2.8

29

Knaccudukanmss Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukamus OKCHIIOB:
cosieoOpasymome (OCHOBHBIC, KHCIOTHbIE, aM(pOTEepHbIE) U Hecoseo0pa3yIoLHe.
Homenknarypa okcuaoB. @u3nMyeckre M XUMHUYECKHE CBOMCTBA OkcuIoB. [lomydeHue
OKCHJIOB

OcnoBanust. Kraccudukanus ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHMAL.
Howmenkinarypa ocHoBaHuii. @U3MYECKUE U XUMUYECKHUE CBOMCTBAa ocHOBaHMil. [lonyuenue
OCHOBAaHUI

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucinor. @uzndeckue U XUMUYECKUE
cBoycTBa KUCIOT. Psan akruBHOcTH MeTtaiuioB H.H. bekerosa. [Tonydenue kucior

Comu. Homenknarypa coneil. @dusnueckue U XuMudeckue cBoicTBa coieid. [lomyuenue
coJieit

2.10

I'eneTnueckas cBA3b MCXKIY KilacCaMU HEOPTaHNYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUN SKCIEPUMEHT: KadeCTBEHHOE OIpe/iejieHHe COACpKaHMUsS KHUCIOpoAa B
BO3JyXe, IOJIyueHUE, COOMpaHHUE, DPACIIO3HABAHUE M HM3YyUYEHUE CBOMCTB KHUCIOPOAA,
HaOJI0/IeHUEe B3aMMOJICHCTBHS BEIIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HHUKHOBEHHS U
MpeKpalieHus: TopeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCHJIOB M OIMCAHUE WX
CBOMCTB, TMONyue€HUE, COOMpaHUE, pACIO3HABAHHE W M3yYEHHUE CBOWCTB BOAOpPOAA
(ropenue), B3aumozeiicTBue Bogopoaa ¢ okcuaom meau(ll) (Bo3MoXKHO HCIONB30BaHUE
BUJICOMATEPHAIIOB), HA0JII0IeHHEe 00Pa3I[0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEI0BaHUE
0COOEHHOCTEH pacTBOPEHHS BEIIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, MPUTOTOBJICHUE
PacTBOPOB C ONpeAeNEHHOM MacCOBOI 10J1el pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE
BOJIbI C ME€TaJJIaMU (HATPUEM U KaJbI1eM) (BO3MOYKHO UCII0JIb30BAHUE BUIEOMATEPUAIIOB),
OTpe/ieNieHUE PACTBOPOB KHUCIOT M IIENOYEH ¢ MOMOIIbI0 MHAWKATOPOB, MCCIEIOBAaHUE
00pa3loB HEOPraHWYECKUX BEIIECTB PAa3MYHBIX KJIACCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPACKH MHAMKATOPOB B PACTBOPAX KHUCIIOT U IIeNI0UeH, N3yueHHe B3aUMOICHCTBUS OKCUAA
Menu(Il) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIMi HEeUTpaIu3aluH,
MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAaHHUM, BBITECHEHHUE OJIHOTO MeTallja APYTUM U3
pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxHewiine Kiacchl
HEOPraHUYECKUX COEAUHEHUN»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema XumMuyeckux 3yemeHTos J1.1.
Menneneea. CTpoeHre aTOMOB. XUMHUECKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakiumn

3.1

3.2

[IepBbie NONBITKY Ki1accu(UKaMM XUMHUUECKUX 371eMEeHTOB. [IoHsATHE O rpymnax cXoIHbIX
9JIEMEHTOB (ILEJIIOYHBIE U IIEJI0YHO3EMENIbHBIE METaJUIbl, T'aJlOTeHbl, UHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIbI U THIPOKCH/IBI

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrema XUMHYECKHUX dieMeHTOB JI.I.
MenneneeBa. Koporkonepuoanas u anuaHonepuoHast popmel [leproanyeckoit cucremMsl
xumuueckux 3nemeHToB .M. Mengeneesa. Ilepuoasl u rpymnmbl. OU3HYECKAN CMBICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U IPYIIILI JJIEMEHTA
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Crpoenue aromoB. CoctaB aTOMHBIX siiep. 3oTonbl. DnekTpoHbl. CTPOESHUE 3JIEKTPOHHBIX
o0onouek atoMoB mepBbIX 20 xuMuueckux diaemMeHToB [lepmommnueckoi cucremst [I.U.
MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO JJIEMEHTA IO €ro IIOJOKEHUIO B
[Tepuonnueckoit cucreme .M. Menneneera

3aKOHOMEPHOCTH U3MEHEHUS pajiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUTMUECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 Ipynnam u nepuojam. 3HaueHue Ilepunoanueckoro 3akoHa
u Ilepuonuyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB ISl Pa3BUTUS HAYKU M MPAKTHKH.
J.1. MenneneeB — y4€HbBIN U TPpaXKJaHUH

3.5

3.6

Xumuueckas CBSI3b. KoBanentnas (nonsipHas U HENoJsIpHast) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. lloHHAs CBs3H

Crenenb okucieHus. OKUCINTEILHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOI.[CCCLI OKHCJICHUA
" BoccTaHOBIICHH. OKHUCIMTEIN 1 BOCCTAHOBHUTEIIN




3.7

XUMUYECKUI 3KCHEPUMEHT: H3ydeHHe oOpa3lloB BEIIECTB METAUIOB U HEMETAJIOB,
B3alMOJICICTBUE TUIPOKCHIA LIMHKA C PAacTBOpPAMU KHCIOT M IIEJOoYel, IPOBEIACHHE
OTBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIUil
(ropeHue, peakliuy pa3iokKeHMsl, COEIMHEHNUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

BCH_IGCTBO N XUMHUYCCKas pCaKIus. HOBTOpCHI/Ie

1.1

Ilepuognueckuit 3akoH. Ilepuogmyeckas cucrema XuMHYecKux odnemeHTtoB [I.U.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHMUYECKHUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAIU, KaJblUsi U UX COCAVUHEHUN B COOTBETCTBUH C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuoinyeckol CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BelecTBa: BHABI XMMHMYECKOM CBA3M. THIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKHA U BUIa XUMUYECKON
cBsa3u. Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHapoJaHas U
TpUBHAJIbHASA). XUMUYECKUE CBOICTBA BEIIECTB, OTHOCSILMXCS K Pa3JIMYHBIM Kilaccam
HEOPraHMYECKUX COEAVHEHUN, TEHETUYECKAsl CBSI3b HEOPIaHUUYECKUX BEILIECTB

1.3

Knaccugukanus XuMHUUeCKUX peakUuil 0 pa3IMYHbIM MpU3HaKaM (II0 YUCILY U COCTaBy
YYaCTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3((}EKTy, 0 M3MEHEHHUIO CTEeTeHEeH
OKHCIICHUSI XUMUYECKHX 3JIEMEHTOB, [10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). JK30-
U DHIOTEPMUYECKHE PpEaKIUU, TEPMOXUMHUYECKHE YypaBHeHusA. [loHATHE O CKOpocTH
XUMHYECKON PEAKINU

1.4

ITonstHe 00 O6paTI/IMBIX u H606p8.TI/IMI:>IX XUMHUYCCKUX PCaAKIUAX. IToHsiTHE O TOMOT€HHBIX
N I'CTCPOTCHHBIX PCAKIUAX. IlonsiTe 0 XUMHYECKOM PaBHOBCCHHU. d)aKTopm, BJIMAOIIUC
Ha CKOPOCTb XHUMHYCSCKOM pE€aKiun U MOJOKCHUC XUMHUYCCKOT'O paBHOBCCHUA

1.5

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, AIIEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHOU peaKkuuu. CocraBnenue YpaBHEHHI OKHCIIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/Ia STIEKTPOHHOTO OanaHca

1.6

1.7

Teopust AJIEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOIUTH U HEAIEKTPOIuThl. KaTnoHsl,
aHUOHBI. MeXaHn3M AMCCOLMAINH BEIIECTB C PA3IMYHBIMU BUJAAMH XUMHUYECKOU CBSI3H.
Crenens auccouuanuu. CUiIbHBIE U claOble AIEKTPOJUTHI. Peakiinu noHHOTO OOMEHa.
VYcnoBus TpoTeKaHUs peakluidi MOHHOTO OOMEHa, TMONHBIE U COKpalléHHbIE HOHHBIC
ypaBHeHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAHUW W COJIEH B CBETE MPEJCTaBICHUN 00
3JIEKTPOJIMTUYECKON Jucconmanuu. KadyecTBeHHble peakuuu Ha HOHBL. [loHsiTHE O
TUAPOIU3E COJIEH

XUMH4YeCcKni OKCIICPUMCHT:. O3HAKOMJICHHEC C MOACIAMH KPUCTATTIMYCCKHUX peHIéTOK
HEOPraHMYECKUX BEIECTB — METAUIOB M HeMeTalsioB (TpaduTa U anMasa), CIOKHBIX
BEIIECTB (XJIOpH/IA HATPUS ); UCCIIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYICCKOW PEaKITUU
OT BO3ACHCTBUSI PA3NUYHBIX (PAKTOPOB; MUCCIENOBAHHE IIIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, TpoIlecca AUCCOIHAIINN KUCIIOT, MEI0Ue U colieil (BOZMOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJCHHE OIMbBITOB, WLIIOCTPUPYIOIMIUX TMPU3HAKA MPOTEKAHUS
peakiuii HOHHOTro oOMeHa (0Opa3oBaHHE OCajKa, BbIICIICHUE ra3a, 00pa3oBaHUE BOJIbI);
OTIBITOB, WJUTFOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKINN
(ropeHue, peakuy pa3lIoKEHUs, COSAMHCHHS ); PaCIO3HABaHNE HEOPTaHUICCKUX BEIICCTB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKIINI HAa MOHBI; PEIICHHE SKCIIEPUMEHTANBHBIX 3a7a4

Hemetamnsl u uX coeauHeHUs

2.1

OO6mass xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIE
creneHn okucieHus. CtpoeHne u (pu3nyecKue CBONCTBA MPOCTHIX BEUIECTB — raJOTEHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOJEHCTBUE C METaNIaMH, HEMETAJIJIaMH,
nienouamu). XsopoBoaopos. CoissiHasg KHUCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYYEHHUE,




npuMeHeHue. JlelicTBue Xjopa M XJIOPOBOJOPOJla Ha OpPraHU3M 4elioBeKa. BaxHeiimme
XJIOpUABI U UX HAXOXICHUC B IPUPOAC
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2.3

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (pu3n4eckue CBOMCTBA MPOCTHIX BEILECTB
— KHCJIOpO/a U Cepbl. AJIOTPOIHBIE MOJU(UKAIMHA KHCIOPOAa U cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBO10PO, CTPOCHUE, PU3NYECKHE U XUMUYECKUEe cBOMcTBA. OKCHIBI
Ceppl KaK MpPEICTABUTENIM KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (QHU3MUECKUE U
XMMHUYECKHE CBOWCTBA (0OIIME Kak IpPEACTaBUTENs Kiacca KUCIOT M CHelU(pHUUEcKue).
XVMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE IPOMBILUIEHHOTO CII0c00a MOJy4eHUsI CEPHOI
kucnotsl. [Ipumenenune. Coau cepHOI KUCIIOTHI, KAUECTBEHHAs! Peaklus Ha Cylb(aT-noH.
Haxoxnenue cepel U €€ COEIMHEHNUH B IpUpOIe. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLICH
Cpeibl COEMHEHMSMU cepbl (KUCIOTHBIE IOXKIU, 3arpsA3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €r0 MPEAOTBpAlIECHUS

OOmass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIIEHUS. A30T, PacIpOCTpaHEHUE B MPHPOJE, HU3NYECKHEe U
XUMHUYEcKHe cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (U3WYecKue u
XUMHYECKHE CBOMCTBA, MOJydeHHE U npuMmeHeHue. Conu aMMOHMS, UX (U3UYECKUE U
XUMHUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakivs Ha HOHBI aMMOHHUA. A30THAs
KHCJI0TAa, €€ MOoIy4YeHue, GU3NYECKUEe U XUMUYECKUE CBOMCTBA (001I1e KaK PeACTaBUTENSA
KJlacca KHCIOT W crneuuduueckue). Mcronb3oBaHue HUTPATOB U COJICH aMMOHUS B
KaueCTBE MUHEPAJIBHBIX YA0OpeHui. XHMMUYECKOE 3arps3HEHHE OKpY)KAIOIIEH Cpeiabl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB)
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®docdop, amtorponHsie Moaudukanuu Gocdopa, GU3NISCKUE W XMMHUIESCKUE CBOKCTBA.
Oxkcun ¢docdopa(V) u dochopras kuciora, Gpu3MIecKue W XUMHUYCCKHE CBOWCTBA,
nonydenue. Mcnonp3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OpCHUN

2.5

2.6

2.7

2.8

OOmas xapakrtepuctuka s1aeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE  CTENEHH  OKUCIEHUS.  YTJIepol, aUIOTPOIHBIE  MOAM(HKAINY,
pacrpocTpaHeHHe B IpHpoJe, (PHU3UUECKHe M XHUMHUYECKHUE CBOWCTBA. AjcopOuus.
KpyroBopot yrnepoga B npupoae. OKcuabl yriepoja, UX (QpU3MYECKHEe M XUMHUYECKUE
CBOWCTBA, JIeliCTBHE Ha JKUBBIE OPraHU3MBI, IOJYYCHUE U MPUMEHEHHUE. DKOJIOTHUECKUEe
npo0sieMbl, cBA3aHHbIE ¢ okcuaoM yriepona(lV); rumoresa riobalbHOTO MOTEIUICHUS
KJIMMaTa; HapHUKOBBIM 3(ddekr. YrompHas kuciora U e€ coilu, UX (QU3UUECKUE U
XUMHNYCCKUC CBOﬁCTBa, MOJIY4YCHHEC U IPUMCHCHHUC. KauecTBenHas pCaKknus Ha Kap6OHaT-
uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, TPOMBIIUIEHHOCTH M CEICKOM
XO03UCTBE

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKHUX BEIIECTBAX KAaK O COCTUHEHHUSX Yriieponaa
(MeraH, 5TaH, 3TWJICH, AlleTHJICH, 9TAaHOJ, IJIMIIEPUH, YKCyCcHas Kuciorta). Mx coctaB u
XUMUYecKoe cTpoeHue. [ToHsaTHe 0 OMOIOTMUEeCKH Ba)KHBIX BEIIECTBAX: KUpax, OeKax,
yIJIEBOAAX — U UX POJIM B KU3HU 4YeEJIOBEKa. MaTepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHU

KpemHuuii, ero ¢usnyeckue M XHUMHYECKHE CBONCTBA, MOJYyYEHHE U TNPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. O6mue npencraBieHus o0 okcuae kpemHus(IV) u
KpeMHHEBOM  kucnore. CuiMKarbl, HX HCIOJb30BaHHME B  OBITY, MEIUIIMHE,
POMBIIIJICHHOCTH. BaskHel e cTpouTenbHble MaTeprallbl: KepaMHKa, CTEKIIO, IIEMEHT,
6eron, xkene300eToH. [IpoGieMbl 6e30MacHOrO  UCMONB30BAHUS  CTPOUTENBHBIX
MaTepHaJioB B TOBCETHEBHOM JKU3HU

XVUMUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB
COJISTHOM KUCIIOTBI; MPOBEICHNE KAUeCTBEHHBIX PEAKIINI Ha XJIOPUA-UOHBI U HAOIIOICHNE
IMPU3HAKOB UX MPOTCKAaHUSA; OIIbIThI, OTPAKAr0IINEC (1)I/I?>I/I'-IeCKI/Ie U XUMHYECKHE CBOMCTBA
TaJIOTEHOB W WX COCOUHEHWH (BO3MOXHO HCIIOJNh30BaHHE BHUACOMATEPUATIOB);
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TaJOTeHU IOB); 03HAKOMJICHHE ¢ 00pa3IiaMu Cephbl
u e€¢ coequHEHHSIMH (BO3MOXXHO HCIIOJIb30BAHHE BUICOMATEPHATIOB); HAOIIO/IEHUE




3.1

3.2
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mporiecca OOyrJIMBaHUS caxapa Mo JACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI;
U3ydyeHHEe XMMUYECKMX CBOMCTB pPa30aBICHHOM CEpHOM KHCIOTHI, MpPOBEACHUE
KaueCTBEHHOW peakIuu Ha cynb(aT-uoH M HaONI0ACHHE MpHU3HAKa €€ MPOTEKaHUs;
O3HAKOMJICHHUE ¢ (PU3MUECKIMMH CBOMCTBaMU a30Ta, pochopa U uX COeAMHEHUH (BOZMOXKHO
HCIIOJIb30BaHNE BHJICOMATEpHaoB), oOpasmamMu a30THBIX W (HOChHOPHBIX YIOOPCHHIA;
NOJIy4eHUe, COOMpaHHe, paclo3HaBaHHE W H3YYCHHUE CBOWCTB aMMHAaKa; IPOBEICHHE
KAYeCTBEHHBIX peaKlui Ha MOH aMMOHHS U (ocdaT-uOH U H3YYEHHE MPHU3HAKOB HX
IIPOTEKaHUsA, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEABIO
(BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHANIOB); M3y4YCHHE MOJENEH KPUCTAJUIMYECKUX
pemérok anmasa, rpadura, QymiepeHa; O3HAKOMIIGHHE C TIPOIECCOM aacopOuuu
PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOrasa;
nojy4yeHue, coOupaHue, pacrno3HaBaHME U M3YYEHHE CBOICTB YIJIEKHCIOTO Tas3a;
MPOBEJICHNE KAYECTBEHHBIX peakUuWid Ha KapOoOHAT- M CHJIMKAT-UOHBI U U3YyYEHUE
IIPU3HAKOB UX IPOTEKAHUS; 03HAKOMIIEHHE C TPOLYKIUEN CHIIMKATHON TPOMBIIITIEHHOCTH;
pelIeHUEe SKCIEepUMEHTANbHBIX 3aJad 1o TeMe «BaxkHellne HeMeTaulbl U UX
COETUHEHUS

Mertamisl 1 uxX COCAMHCHUA

OOmast xapakTepuCTMKa XHMHUYECKHX JJIEMEHTOB — METalJIOB Ha OCHOBAaHUU HX
nosioxkenus B llepuogmyeckonl cucreme xumumyeckux sieMeHtoB .M. MenneneeBa u
ctpoeHuss aromoB. CrTpoeHue MerayioB. Metaqmueckas CBA3b W MeETaNIMYeCKas
KPUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUM Psii HAlIPSHKEHUH METalIoB

dusnyeckne U XUMUYECKUe cBoiicTBa MeTaiioB. O0Imue criocoOb! MOTyYeHUs] METAJLIOB.
[ToHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl UX OT KOppo3uu. CruiaBbl
(cranb, YyryH, AOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH

[[{erounble MeTasuIbl: NOJIOKEHUE B Ilepuonnueckoll cucreMe XMMHUYECKHUX JIEMEHTOB
JA.1. MeunneneeBa, CTpoeHHME HUX aTOMOB; HaxoxkaeHue B npupoge. dusnueckue u
XUMHYECKHE CBOICTBa (Ha nmpumepe HaTpus U Kaius). OKCUAbI U THIPOKCHUJIbI HATPUSI U
kaiud. [IpuMeHeHne MEenoYHbIX METaUIOB U UX COCIUHEHUN
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IIlenoyHo3eMeENbHBIE METAJUIBI MarHuii M KaJbLUi: MoJiokeHue B llepmoamueckon
crucrtemMe XuMuueckux anemeHToB [[.1. MenneneeBa; CTpO€HHE UX aTOMOB; HaX0XKJICHUE B
npupoae. PuznyecKkMe U XMMHUYECKHE CBOMCTBA MarHus W Kainplus. Baxknenmwue
COCIMHEHUST KaIbIUs (OKCUI, THAPOKCHUI, coju). JKECTKOCTh BOABI U CHOCOOBI €€
YCTpPaHEHUS

3.5

3.6

Amomunuii: nonoxenne B llepuonnueckoid cucreme xumuyeckux snemeHtoB .U
MeHnneneeBa; CTpOCHHE AaTOMa; HAXOXKJeHUWE B mpuponae. Pu3nuecKue U XUMUYECKUE
CBOICTBa aMFOMHUHUS. AM(DOTEpHbIE CBOMCTBA OKCH/IA U TUAPOKCHIA ATFOMUHUS

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme XuMuyeckux osnemeHto J[.M.
MeneneeBa; cTpoeHHe aToMa; HaxoxjaeHue B mpupoae. duznyeckne U XUMHUYECKHUE
cBoiicTBa »kene3a. Oxcuabl, rugpokcuasl u conu xenesa(ll) m xenesa(Ill), ux cocras,
CBOWCTBA U MOJTyYEHHE

3.7

XVUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C O0pas3llaMH METaUIOB U CIJIaBOB, HX
(GU3MYECKUMH CBOMCTBAMH; HM3YYCHHE PE3yJbTaTOB KOPPO3HH METAIOB (BO3MOXKHO
UCTIONIb30BaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUA KAIbLUS U
HaTpUs ¢ BOJIOHN (BO3MOXHO MCIOJB30BaHUE BUAECOMATEPUANIOB); UCCIEJOBAaHHE CBONCTB
JKECTKOW BOJIBI; Tpollecca TOPEHHs XKejle3a B KUCIOopoAe (BO3MOXKHO HCHOJb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEAKIIMHA HA MOHBI (MarHusl,
KaJbIus, aTroMuHus, nuHKa, sxene3a(ll) u xenesa(Ill), mequ(1l); HabmroneHue u onrcanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH HWOHAMHU HATPHUSA, Kajdusl M Kalblus (BO3MOXKHO
UCIIONIb30BaHNE BHUIEOMATEPUAJIOB); HCCIENOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCH]IA
QTIOMUHUST W TUJIPOKCHIA IIMHKA; PEIICHHE HSKCIEPUMEHTAIbHBIX 3alad 10 TeMe
«BaxkHenmme MeTaJuIbl U UX COEIUHEHUS»

XUMHS U OKpY’Karollas cpesia




4.1

HoBble maTtepuansl M TexHonoruu. BemectBa M martepuanbl B MOBCEIHEBHOW >KU3HU
yelioBeka. XUMHUSI U 370poBbe. bezonmacHoe HUCMONb30BaHWE BEIIECTB U XUMHUYECKHUX
peakuuii B ObITy. [IepBast TOMOIIL TPH XUMHUUYECKUX 0’KOTaX U OTPABICHUSIX

4.2

4.3

OCHOBBI 2KOJIOTUYECKONW TPAaMOTHOCTH. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpelbl
[NAK. Ponp XMMUM B pemIEHHH 3KOJOTMYecKHX mpobsem. IIpupoaHbie HCTOYHHKH
yIJI€BOAOPOAOB (Yroiib, IPUPOIHBIN ra3, He(Th), MPOLYKTHI UX MEepepabOTKH, UX POJIb B
OBITY U IPOMBILIIIEHHOCTH
XUMHUUYECKUH 3KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepHUasioB (CTEKJIO, CIJIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAIIbI)




ITPOBEPAEMBIE HA OI'S 1O XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMS
OCHOBHOH OBPA3OBATEJIbBHOHU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MNPOrPaMMbl OCHOBHOI'0 00111eT0
oOpa3oBanus Ha ocHoBe PI'OC

IIpencrasnenue:

0 TO03HABAEMOCTH SIBIICHUW NPHUPOJIbI, MOHMMAHUE OOBEKTHBHOW 3HAYMMOCTH
OCHOB XHMHYECKOM HayKH Kak o00JacTd COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOmIe KyJIbTYpbl M MPAKTUYECKOW MESTEIbHOCTH 4YEJIOBEKa B
YCIIOBHUAX COBPEMEHHOTO OOIIEeCTBA; MOHMMAaHHWE MeCTa XHMHUHU CpEeld APYrHX
€CTECTBEHHBIX HayK

1.2

1.3

O HayyHbIX MeETOJaxX I[IO3HAaHUS, B TOM UHUCJIE OKCIEPUMEHTAJIbHBIX H
TEOPETHUUYECKUX METOJaX UCCIICIOBAHMUS BEIIECTB M HU3YYCHHUS XHUMHYECKUX
peaxknuii; yMEHHE HCIIOJIb30BaTh MOJENIU JUIsl OOBSICHEHHSI CTPOCHUS aTOMOB H
MOJIEKYII

0 cdepax mnpoPecCHOHATBHON NEATETPHOCTH, CBSA3aHHBIX C XHUMHEH U
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JOCTHIXKCHHUSX XUMHYECKOH
HAyKH{, YTO TMO3BOJUT OOYYAIOMIMMCS paccMaTpUBaTh XMMHIO Kak chepy cBoeit
Oynymieii mpodeccuoHATBLHOM e TeIbHOCTH U CIeTIaTh OCO3HAHHBIN BHIOOP XUMUH
Kak TpOQHUIBHOTO IpeaMeTa IMpH MEepexoie Ha YPOBEHb CPETHEro OO0IIero
00paszoBaHus

2.1

2.2

2.3

Bnagenue cucreMoM XHMHUYECKHX 3HaHUM U YMCHHEC IIPUMCHATH CHCTCMY
XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIKOYACT:

BOKHEHMIINE XMMHWYECKHE IOHATHA: XUMHYECKMHM JJIEMEHT, aroM, MOJIEKyJa,
BEILIECTBO, IIPOCTOE U CJIOKHOE BELIECTBO, OJAHOPOJIHAS M HEOJHOPOIHAs CMECH,
OTHOCHUTEJIBHBIE ATOMHAsi M MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJIPHbBIM 00bEM, OKCH, KUCIIOTa, OCHOBAHHE, COJIb (CpelHsIs),
XUMHUYECKasl peaklyus, PEaKkIMHM COCIUHEHUS, PEaKUHUU pPA3JIOKEHMs, PEAKIUU
3aMeIeHNs, peakuuu oOMeHa, TemIoBod 3(PQeKT peakuuu, 3K30- HU
SHAOTEPMHUYECKNE PEAKIMH, PacCTBOpP, MAccoBas JOJII XMMHUYECKOIO JJIEMEHTa B
COCIMHEHUH, MAacCoBas JOJI U MPOLECHTHAS KOHILIEHTpAlLMs BEIECTBA B PaCTBOPE,
A1pO aTroMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOHUTalb, PaguyC aToma,
BaJICHTHOCTb, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBs3b, DIIEKTPOOTPULIATEIBHOCTD,
IIOJIIpHAsl U HETOJIIpHAsl KOBAJICHTHASI CBSA3b, MOHHAS CBSI3b, METANINYECKAs CBA3b,
KpHUCTaJUINYECKasi peléTka (aToMHas, MOHHAs, METaJUIMYecKas, MOJIEKYJspHas),
WOH, KaTWOH, AaHWOH, OJJIEKTPOJUT U  HEIEKTPOJUT, DIIEKTPOIUTHYECKAS
JMCCOLMAlUs, PEAaKIUH HOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIE
peakuny, OKHUCIUTENb W BOCCTAHOBUTENIb, OKHCIEHHME W BOCCTAHOBJICHHE,
ANIEKTPOJM3, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTUMblE pPEaKIUH,
CKOPOCTh XUMHUYECKOM peakuuu, katanusarop, ITJIK, koppo3us MeTamuios, CIiIaBbl

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHUU: 3aKOH COXPAHEHUsI MACChl, IEPUOINYECKUN
3akoH [[.11. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTraapo

TEOPUM XHMHH: ATOMHO-MOJIEKYJSIDHAsE TEOpHUs, TEOPHsS DIIEKTPOIUTUYECKON
JHUCCOIHAIAN

Bnanenne ocHoBaMM XUMHUYECKOM I'paMOTHOCTH, BKJIIOYAIOIIISH:

3.1

yMEHHUE MPaBUJIBHO HCIHOJb30BATh M3YYEHHBIE BELIECTBA U MaTepuanbl (B TOM
YHClie MUHEpaJlbHble yIOOpEeHHs, METAJUIbl U CIUIaBbl, MPOIYKTHI MEepepabOTKU
NPUPOHBIX HICTOUHUKOB YTJIEBOAOPOAOB (YIJIsl, MPUPOAHOTO ra3a, HeTH) B OBITY,
CEJIbCKOM XO3SIMCTBE, HAa MPOU3BOJICTBE U NMOHMMAaHUE 3HAYEHUS JKUPOB, OEJKOB,
YIJIEBOJOB JUIsl OpraHU3Ma 4eJI0OBEKA; YMEHUE TPOrHO3UPOBATh BIUSHUE BELIECTB




U XMMHUYECKHX IMPOLIECCOB HAa OPraHU3M YEJIOBEKa M OKPYKAIOLIYI0 MPUPOIHYIO
cpeny

YMCHHUC HUHTCIPUPOBATL XUMHNYCCKUC 3HAHHA CO 3HAHUAMU JJPYTrux y‘-ICGHbIX

3.2
IIPEMETOB
HAJIMYME OMbITa PabOTHI C PA3IMYHBIMU MCTOUYHHUKAMH HWH(GOpPMAIMKA N0 XUMHUHU
33 (Hay4Has ¥ Hay4HO-TIOMYJIApHAs JUTEpaTypa, CI0oBapH, CIIPaBOUHUKH, HHTEPHET-
pecypcehbl)
yMeHHue OOBEKTUBHO OLIEHUBATh HH(OPMAIIHIO O BEIIECTBAX, UX MMPEBPAIICHUIX U
34 MPAKTUYECKOM MPUMEHEHUH U YMEHHUE HCIOIb30BaTh €€ Ui pelleHus y4eOHO-
[I03HABATEJIbHBIX 33]a4
Bnagenue ocHoBaMM OHSTUMHOTO arapara i CHMBOJIMYECKOTO A3bIKa XUMUU JUIsI
4 coctaBieHuss (GOpMysl HEOPraHMYECKHUX BEIIECTB, YypPaBHEHUN XUMHUYECKUX
peakuuii; ocHoBamu xuMuueckoi HomeHkKIaTypbl (IUPAC u TpuBHaiibHOMN)
YMeHue 0oOBSCHATh CBSI3b TMOJIOKEHUS 37eMeHTa B [lepuoamueckoit cucreme c
5 YUCJIOBBIMH XAPAaKTEPUCTUKAMU CTPOEHUS AaTOMOB XHMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsia siapa, oOlIee YKHCIIO JIEKTPOHOB), PACTIPEICICHHEM JIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBbIX TPEX NEPHOJO0B, KU U KaJIbLUs
[IpencraBnenue 0 NepuOAUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
6 (paauyc aToMma, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX U CIIOXKHBIX BELIECTB OT
MOJIOKEHUs 21ieMeHTOB B [leproauyeckoii cucteMe (B MaJIbIX IEPUOIaX U TITaBHBIX
HNOJArPYyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa
7 YMeH#ue KinaccupuIpoBaTh:
7.1 XUMUYECKUE JIEMEHTHI
7.2 HEOPraHWYEeCKHE BEIeCTBa
7.3 XUMUYECKHE PEaKIIU
8 YMeHue onpeaensrh:
8.1 BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUIMUECKOIN CTPYKTYpPHI B COETMHEHUSIX
8.3 XapakKTep Cpeiibl B BOJAHBIX pacTBOpax BeUIeCTB (KMCIOT, OCHOBAaHUH )
8.4 OKUCITUTETh U BOCCTAHOBHUTEIIb
9 YMeHue xapaktepu3oBarh pU3nUecKre U XMMUYECKHUE CBOMCTBA:
91 IPOCTBIX BEUIECTB (KUCIOPOJ, O30H, BOAOPOJ, rpaduT, aiMas, KpeMHUH, a3oT,
docdop, cepa, XJ10p, HATPU, KaJIHi, MATHHA, KaJIbIHil, aTIOMUHUH, JKEIe30)
CIIOXHBIX BEIIECTB, B TOM UHCJIE€ HMX BOJHBIX pPAacTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOIOPOA, OKCHIBI M Tuapokcuasl metawioB [-IIA rpynm,
9.2 amomunus, meau (1), munka, xeneza (II u III), okcuner yrnepona (II u 1V),
kpemuus (IV), azora u gocopa (Il u V), cepsr (IV u VI), cepnucras, cepnas,
a30THUCTasl, a30THasA, pochopHasi, yrojbHasl, KpEeMHHUEBasi KUCIIOTA U UX COJIN)
MIPOTHO3MPOBATh U XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT HX
9.3 COCTaBa M CTPOEHUs, NPUMEHEHHE BELIECTB B 3aBHCHUMOCTH OT HX CBOIICTB,
BO3MOXKHOCTh MPOTEKAHHUSI XUMUYECKUX MTPEBPALLIEHUH B Pa3JIMUHBIX YCIOBHIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE 1 HOHHBIE YPABHEHUS PEAKIII, B TOM YHCIIE:
10.1 peaxiuii HFOHHOTo OOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI
10.3 WUTIOCTPUPYIOIIMX ~ XUMHYECKHE CBOWCTBA H3YYEHHBIX KJIaccoB (Tpyrim)
HEOPraHMYECKUX BEIECTB
10.4 MOATBEPKIAOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXKly HUMHU

11

YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):




11.1

OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTA B COCIMHECHUHT

11.2

MaCCOBYIO OOJIKO BECIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €I'0 MacCCy, 00BeM ra3oB

11.4
12

12.1

12.2

[0 YpaBHEHUSIM XUMHUYECKHUX PEaKIUi U HaXOIUTh KOJIMYECTBO BEIIECTBA, 00BbEM
Y MacCy peareHTOB WIH MPOAYKTOB PEaKIUu

Bnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJIaMH HAy4YHOTO T[O3HaHUsA (HAOIIOJCHHWE, W3MEpEeHHUeE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE) MIPH W3YUYECHUU BEIIECTB U XMMHUECKUX SBIICHUMH;
yMeH#e ChOpMYITHPOBATH MPOOIEMY U TPEUIOKHUTD ITYTH € PelIeHUs
0c30macHOi pPabOThl C XMMHYECKUMHU BEUIECTBAMH, XUMHUYECKOW IOCYI0W H
1a00paTOPHBIM 000PYIOBAHUEM

12.3

mpaBwiiaMyd  0€30MacHOr0  OOpalieHHsi C BEUIECTBAMM, HCIONIb3yEeMbIMU B
MOBCEIHEBHOM KHM3HU, TPAaBUJIAMH TIOBEJICHUS B IEJSAX COCPEKECHUS 370POBbS H
OKpYKarollel MPUPOIHOI cpe/ibl; MIOHMMaHue Bpeaa (OMacHOCTH ) BO3/ICHCTBUS Ha
JKUBBIE OPTraHU3Mbl OMPEACIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS

13

Hanmuaue MMPAKTUYCCKUX HABLIKOB INNIAHUPOBAHUA U OCYHICCTBJICHUA CIICAYIOIINX
XUMHUYCCKHX SKCIICPUMCHTOB:

13.1

HU3YUCHUC W OIIMCAHUC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC C
(1)I/I3I/III€CKI/IMI/I U XUMHUYCCKUMHU SBJIICHUAMM, OIIBITBI, MJUIFOCTPUPYIOIIHEC ITPU3HAKHN
IMPOTCKAHNA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HN3YUCHUC croco0oB Pa3acICHUA cMmeceit

13.3

MMOJIYYCHHEC KHUCJIOPOda U U3YUCHUC €O CBOﬁCTB; MOJIY4CHHUEC BOAOPOAA U U3YUCHUC
€ro CBOfICTB; IMMOJIYYCHHUEC YIJICKHUCJIOIO ra3a 1 U3y4CHHUC €TI0 CBOfICTB; IMMOJIYYCHHEC
dMMHaKa U U3y4CHHUEC €ro CBOMCTB

13.4

13.5

13.6

13.7

MPUTOTOBJICHHE PACTBOPOB C OMNpeNeIEHHOW MacCOBOHM J0jeil pacTBOPEHHOTO
BEIECTBA

NpUMEHEHHE HWHAMKATOpPOB (JIaKMyca, METWIOpaHXxa U ¢eHoadTasenHa) amis
OTIpeNIeNIeHUs XapaKTepa Cpebl B paCTBOPAX KUCIIOT U IIEI0YeH

WICCJIETOBAaHUE W ONHCAHUE CBOWCTB HEOPTAHWUYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;
VM3YYEHHE B3aUMOJCWCTBHSI KHCIOT C METAUIAMHM, OKCHIAaMU  METalIOB,
pacTBOPMMBIMM ¥ HEPACTBOPHUMBIMHA  OCHOBAHMSIMHM,  COJIIMH;  MOJIyYEHHUE
HEpPAaCTBOPUMBIX OCHOBAHMUI; BBITECHEHUE OJHOIO METAJlIa IPYI'MM M3 pacTBOpa
COJIN;, UCCIIeIOBaHUE aM()OTEPHBIX CBONCTB TMAPOKCUIOB ATFOMUHUS U IIMHKA

pelieHue AKCIEPUMEHTANbHBIX 3a7ad 1o TeMaM: «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCJIMHEHUI»; «DNEKTPOIUTHYECKAS JIMCCOLIMAITUS,
«Baxkaelme HeMeTalIbl M WX COEOUHEHUS», «BakHeWmme MeTaniabl U HX
COCJIMHEHMUSI

13.8

XUMHUYECKHE HKCIEPUMEHTHI, WILTIOCTPUPYIOIIUE MPU3HAKH MTPOTEKAHUsI peaKkui
MOHHOTO OOMEHa; KayeCTBEHHBIC pEaKIUU Ha MPUCYTCTBYIOUINE B BOJHBIX
pacTBOpax HOHBI: XJIOpUA-, OpomMua-, noaui-, cyinedar-, docdar-, kapOboHar-,
CHIINKAT-aHUOHBI, THAPOKCHI-WOHBI, KAaTHOHBI aMMOHHS, MAarHus, KaJbIus,
ATIOMUHMUS, Kene3a (2+) u xkenesa (3+), meau (2+), IUHKA

14

YMmenune:

14.1

MNpEACTAaBIATEL PE3YJIbTAThl JSKCIICPUMCHTA B (bopMe BbIBOJAOB, A0Ka3aTCJIbCTB,
Fpa(pI/IKOB n Ta6J'II/II_I 1 BBIABJISITH SMIIMPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXIY PEalbHO HA0JII0JaeMbIMH XUMHUECKUMHU SIBICHUSIMU
U MpOIecCaMi, MPOUCXOJAIIMMU B MAaKpO- U MHUKPOMHUpPE, OOBSACHATH MPUUMHBI
MHOTr000pa3usi BeleCcTB







IHHEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

UucTteie BemecTBa u cMecH. CriocoOBI pa3ielieHus: cMecei

1.2

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 3JeMeHTBL. CHUMBOJIBI XHMUYECKHX DJICMCHTOB. HpOCTBIe
" CJIIOKHBIC BEUICCTBA.

1.3

Xumuaeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTEIICHb OKUCIICHUS

1.4

1.5

3aKOoH TOCTOSIHCTBa cocTaBa BellecTB. OTHocuTenbHas aToMHas macca. OTHOCHTENTbHAs
MOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUHT

KonmaectBo BemectBa. Mosb. Momnsipaas macca. MosipHbIii 00bEM Ta30B. B3anMocBsi3b
KOJMYECTBA, MACChI M YUCIIa CTPYKTYPHBIX €MHHUII BELIECTBA

1.6

2.1

22

23

dusndeckue W XHUMHYECKHE SBJICHHMA. XHUMHUYECKas p€aknusa u eé IIPpU3HAKHU. 3aKoH
COXPAaHCHUS MACChl BCIICCTB. XUMUYECKHUE YpaBHCHUA

Ilepuonuueckuit 3akoH u Ilepumomuueckass cucreMa XuMHUeckux sneMeHToB J[.H.
MenneneeBa. CTpoeHHEe aTOMOB

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucrema XuMHYecKuxX dnemeHToB J[.H.
Menpeneesa. Ilepuonst u rpynnel. @U3HYECKUN CMBICH MOPSIAKOBOIO HOMEpPA, HOMEPOB
IIEPUOJIA U IPYIIIBI 2JIEMEHTA

Crpoenue atomoB. CocTtaB aTOMHBIX sziep. M3oTonbl. DnekTpoHbl. CTpOSHHE 3IIEKTPOHHBIX
o0oouek aroMoB mepBbIX 20 xuMuueckux 3jemMeHTOB Ilepwomumueckoi cucremsr J[.U.
Menneneena

3aKOHOM€pHOCTI/I B M3MCHCHHUHM CBOMCTB XMMHUUYCCKHUX DJICMCHTOB MEPBLIX TpéX nepruoaos,
Kajlys, KajJdblusa (pazu/lyca aTOMOB, OJICKTPOOTpUHIATCIIBHOCTH, MCTAIMYCCKUX H
HEMCTAINIMNYCCKUX CBOI>'ICTB) n ux COGILI/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHHUEM 3JICMCHTOB B
HepHOﬂquCKOﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

Crpoenue BeniecTa

3.1

XuMu4decKas CBA3b. KoBanentHas (HOJ’IﬂpHaH n HCHOHHpHaﬂ) CBA3b.
9J'IeKTpOOTpI/II_IaTeJ'ILHOCTB XUMHUYECKHX 3JI€MEHTOB. loHHAas CBsI3b. MeTamindeckas CBiI3b

32

Tunbel KpuCTaJUIMYECKUX pEIIETOK (aTOMHAas, HOHHAs, MeTauIn4ecKas), 3aBHUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H
Baxneiimne npeacTaBuTeNM HEOPTaHMYECKUX BellecTB. Hemerayuisl M MX COEIMHEHMS.
Merasuibl ¥ UX COEAUHEHUS

4.1

4.2

Knaccupukanuss ¥ HOMEHKIAaTypa  HEOpPraHMYECKHMX  COEJUHEHHUIl:  OKCHIOB
(coneoOpa3yrolue: OCHOBHBIE, KHUCIOTHBIE, aM@OTEpHbIE) U HECOJIe00pa3yIoIInE;
OCHOBaHUHU (LIENOYM M HEPAaCTBOPUMBIE OCHOBAHMS); KUCIOT (KUCIOPOJCOAEpXkAlUe U
OECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIIBIX)

du3nuecKkne U XUMHYECKHE CBOIMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa,
KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

43

4.4

4.5

duznyeckue U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JTUTHS, HATPUS, KaJus,
MarHus ¥ KaJIbITUs, ATFOMHHHAS, Kelle3a. DIESKTPOXUMHUCSCKHHA PsiT HATPSDKEHUH METAIIIIOB
dusnyeckue W XMMUYECKHE CBOWCTBA BOJOPOJIHBIX COCIWHEHUN HEMETaJlIOB:
XJIOPOBOZOPO/IA, CEPOBOIOPO/Ia, aMMHUAKA

dusnyeckre U XUMHUYECKUE CBOMCTBA OKCHI0B HeMeTaiutoB: cepsl (IV, VI), azorta(ll, IV, V),
dochopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). [TomyueHne okCHI0B HEMETAIIOB

4.6

Xumnueckue cBoiicTBa okcuaoB: MetawioB [A—IIIA rpynm, uuaka, meau(Il) u sxenesa(1l, IIT).
[TonydyeHue OKCHIOB METAJIIOB




XUMUYeCKHE CBOMCTBA OCHOBaHM U aM(POTEPHBIX THUIPOKCUIOB (HA MPUMEPE TUIPOKCHIOB

47 ATIOMUHUS, JXKene3a, MHKa). [lomydeHne ocHOBaHM U aM(OTEPHBIX THIPOKCHIOB
OO0mue XUMMHUYeCKHe CBOWCTBA KHUCIIOT: XJIOPOBOJIOPOJIHOM, CEPOBOIOPOIHON, CEPHHUCTOM,
4.8  cepHO#, a30THOH, PocdopHOH, KPEeMHHEBOM, yrospbHOU. OcoOble XMMHUYECKHE CBOWCTBA
KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KUCHOT. [lomyueHue kuciaor
4.9  OOmme XMMUYECKHEe CBOMCTBA cpeaHuX coneil. [lomyuenue coneit
410 [Tonyuenue, coOupanue, pacrio3HaBaHHe BOJIOPOa, KUCIOPO1a, aMMHUaKa, YTIIEKHUCIOro raza
B aboparopuu
411 [Tonyyenne amMMuaka, CEpHOM M a30THOW KHUCIOT B MPOMBINUIEHHOCTH. OO0Imue crocoob
MOJIyYEHUs] METAIIJIOB
4.12 T'eHeTnyeckas CBsI3b MEXIY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUHN
5 XUMUYECKHE peakluu
Knaccudukanus XUMHUECKUX peakUuid MO pa3IMYHbIM MpU3HAKAM: IO YUCIY U COCTaBy
5.1  ydacTByrOmMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3((}EKTy, M0 U3MEHEHHUIO CTEleHEeH
OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB
59 TermnoBoit 3¢pdexkT XUMHUYECKOH peakuy, TEePMOXUMHUYECKHE YpaBHEHHS. OJK30- U
' SHAOTEPMHUUYECKUE PEeaKINH. TepMOXUMHUECKHUE YPaBHEHUS
OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKucIuTeNIn U BocctaHoBUTENM. [Iponeccsl
5.3 | OKHCIIEHHS U BOCCTAHOBJICHHUS. DJIIEKTPOHHBINH OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIHHOU
peakuuu
54 Teopus »neKTpOIUTHYECKON aucconuanuu. KaTHOHBL, aHUOHBL. ODJEKTPOJIUTHl U
’ HE3IeKTPOoJIUThl. CHUIIbHBIC U cIa0bIe AMEKTPOIUTHL. CTENeHb JUCCOHAIIT
55 PeaKHI/IIfI. MOHHOTrO oOMeHa. YcIoBUs NPOTEKAHHS peakuuii MOHHOrO oOMeHa, MOJHbIE U
COKpalIEHHbIC HOHHBIE YPABHEHUS PEaKIUuil
6 XUMUs U OKpyKarolas cpeaa
BemectBa 1 Marepuasnsl B MOBCEIHEBHOW XU3HHU 4eIOBeKa. be3omacHoe HCIOIb30BaHUE
6.1  BemiecTB M XMMHUYECKUX peakiuii B 1abopaTopuu u ObiTy. [IepBasi moMoIis Mpyu XUMHUYECKUX
0’KOTaX U OTPABJICHUSIX
XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpebl (KUCIOTHBIE JOXKIH, 3arpsi3HEHNUE MTOYBHI,
6o | BO3lyxa H BOJIOEMOB), CIOCOOBI ero mpenoTBpamieHus [IpexenvHas gomycTuMast
koHueHTpauus BemecTB (IIJIK). Ponp xumum B pemieHMH 53KOJOTHYECKHX MpoOIIeM.
Ycunenue napHUKOBOTo 3 deKTa, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenue cepwl, azora, ¢ocdopa, yriepoga, KpeMHUS U HX COCAHMHEHUU B OBITY,
6.3 | MEAMIHHE, IPOMBIICHHOCTH H CENBCKOM xo3sicTBe. [IpuMeHeHne MeTaioB U CIIaBOB
’ (cramb, yyryH, DIOpPalIOMUHHUNA, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH UX COEIWHEHUH.
[TonsiTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3UH
6.4 [IpupoHbIE UCTOUYHUKHU YTIAEBOAOPOAOB (Yrojb, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI HX
nepepaboTku (O€H3MH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH
[lepBoHavaIbHBIE MOHITHS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoa (MeTaH,
6.5 | 9TaH, 3TWIEH, aleTWIeH, 3TaHOJ, TJUICPUH, YKCycHas kuciota). [loHsTre o Onomornyecku
Ba)XHBIX BEIIIECTBAX: KUPaX, OENKax, YIIeBoIaX — M UX POJIM B KHU3HU YEIOBEKa
7 Pacuérsr:
7.1 | 1o dhopmyramM XUMHUYECKUX COCTUHECHUN
7.2 | Macchl (MacCoBOM) MOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 110 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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