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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMHH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHusl COCTaBJICHA
Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTElIbHOMN
porpaMMbl OCHOBHOTO 00m1ero odpasoBanus, npenacraBieHusix B @I'OC OO0, a
Takke Ha OCHOBE (eepaibHONM pabouell mporpaMmbl BOCIHUTAHUS U C Y4ETOM
KOHLICTILIMA TPENoAaBaHus Y4YeOHOro mnpenMera «XUMHs» B 00pa30BaTENbHBIX
opranu3anusx Poccurickonn denepanuu.

[IporpaMmma mo XxuMuM Ja€T MpPEACTaBICHUE O LEIAX, OOIIell cTpareruu
oOyueHus, BOCIUTAHMS U Pa3BUTHS O0YUAIOIINXCS CPEACTBAMH YYEOHOTO MpPEAMETa,
yCTaHaBIMBAaeT  00s3aTeIbHOE MPEIMETHOE  COJAEp’KaHWe, MpPeayCMaTpPUBAET
pacrpeneneHue ero Io KilaccaM M CTPYKTypUpOBaHUE IO pasieiiaM U TeMam
IIporpamMMbl MO  XUMHH, ONPEIEISACT KOJIMYECTBEHHBIE W  KaueCTBEHHbBIC
XapaKTepUCTUKU COJACPKAHUSA, PEKOMEHIYEMYIO IIOCIEAOBATEIbHOCTh H3YYEHMS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTMKH Y4eOHOIO
MpoLIecCa, BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroIIMXCs, OMPEIEIseT BO3MOXXHOCTH
npeaMera I peanu3alud  TpeOOBaHMM K pe3yjibTaTaM OCBOEHHMSI OCHOBHOM
o0Opa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUsl, a TAaKKe
TpeOOBaHMI K pe3yibTaTaM 00yUeHHUsI XUMUU Ha YPOBHE LieJIel U3ydYeHHUs PpeaMeTa U
OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEJILHOM JESATENIbHOCTH OOY4Yaromerocs 1o
OCBOCHHIO YYEOHOTO COJEPKAHMUS.

3HaHWE XHUMHHU CIY)XUT OCHOBOM i (OPMHUPOBAHHUS MHUPOBO33PEHUSA
oOyuJarolerocs, ero NpeACTaBIeHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTPalOT GOpMUPYEMbIE XUMHUEN TPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U
00 »HBOJNIIOIMU BEUIECTB B NPHUPOJAE, O IMYTAX PEIIEHUs TJIOOAIbHBIX MpPOOJIeM
YCTOWUYHMBOTO PAa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPIETUYECKOM, MUILIEBOM U
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasin3aliii BO3MOKHOCTEN JIJIsl CAMOPAa3BUTHS U POPMUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 0011el U (PYHKIHOHATBHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIILICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM ESITEIbHOCTH;

3HAKOMHUT CO CHeUUM(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIAJa HA €IUHCTBO NPUPOABI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaIOLIUXCS;



crocoOCTByeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBbIM 3HAaHMSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.

JlaHHble HampaBlieHUsT B OOYYEHUHM XHMHHM OOECIEeYMBAIOTCS cHelupuKon
colepKaHusl ~ y4yeOHOro  MpeAMeTa,  KOTOpPbIM  SIBJISIETCS  [E€aroruyecku
aIalITUPOBAHHBIM OTpaXCHHEM 0a30BOM HAyKM XMMHH Ha OMPEICIEHHOM dSTamne eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYANBHBIX TMOHATHUM XUMHH, OCHOB
HEOPTaHUYECKOM XUMUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHITUN OPraHUYECKOU
XUMHUHU.

CrtpyKTypa colepikaHus HOporpaMMbl IO XMMHMHU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0 mnoaxoja k e€ m3yudeHuro. ConepikaHHe CKIAJbIBACTCS U3 CHCTEMBI
IIOHATUM O XMUMHUYECKOM DJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUH O XUMHUUYECKON
peakuuu. OO0e 3TH CHUCTEMBbI CTPYKTYpHO OpraHM30BaHbl 1O MPUHIUILY
ITOCJIEA0BATEIBHOTO PA3BUTHs 3HAHWKM HA OCHOBE TEOPETHUYECKUX ITPEICTABICHUN
pPa3HOro ypOBHS:

— @TOMHO-MOJIEKYJISIPHOT'O YYEHHMs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— IpEeJICTaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLMALIMN BEILIECTB B pacTBOpaXx.

TeopeTnueckne 3HAHUA  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEJOBATEILHO OT OJHOTO
YPOBHSI K IPYroMy, BBIOJNHSSA (DYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHHUS U BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHUS WU IMOIYYEHHS U3Y4aeMBbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl TI0O  XUMHH  CHOCOOCTBYeT  (DOPMUPOBAHUIO
MPEJICTABIICHNUS! O XUMUYECKON COCTABIISIIOIIECH HAYyYHOM KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJBI, LIECHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAaHHIO M METOJaM
ITO3HAaHUS B Hayke. M3yueHne XuMuu mpoucXoInuT ¢ IPUBJICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHBIX TIpenMeToB: « OKpyKaromuii Mupy, «buosorus. 5—7 Kiacce» u
«@u3uka. 7 Knace».

[Ipu M3yyeHun XUMUU MPOUCXOTUT (HPOPMUPOBAHKNE 3HAHUN OCHOB XMUMUYECKOU
HayKd Kak 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHUS, MPAKTUYECKON NEATEITbHOCTH
YeJloBeKa M KaK OJIHOrO M3 KOMIIOHEHTOB MHMPOBOM KYyJbTYpbl. 3ajada y4yeOHOTro
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBbI XMMHUECKUX 3HAHUN — BaKHEUIIUX
(bakToB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUN, TOCTYMHBIX 0000IIEeHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKH, B MPUOOILIEHUH K HAYYHBIM METOJIaM
MO3HAHUA TPU U3YYEHUHM BEUIECTB U XUMHUYECKUX peakiui, B (HOPMUPOBAHUU U



Pa3BUTHH MMO3HABATEIHHBIX YMEHUM U UX MPUMEHEHHUH B y4€OHO-TTO3HABATEIBHON U
y4eOHO-HCCIEeIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHMM TpaBWJI  0€30MacHOTro
oOpalieHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HU.

[Ipu u3yuyeHUH XMMHUU HA YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsSI Ba)XKHOE
3HaYeHHUe MPUOOPENN TaKUE LI, KaK:

— (opMHpOBaHWE WHTEIUICKTyaIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSATEILHOMY TIPUHSATHIO PEIICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HaIpaBJIeHHOCTh OOYUYEHHsI HA CUCTEMATHYECKOE TPUOOIICHIE 00YIaIOIINXCS
K CaMOCTOATEJIbHOW IMO3HABAaTEIbHOW AESATEILHOCTH, HAYUYHBIM METOJaM IO3HAHMS,
(hopMUPYIOITMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUHU;

— obecrieueHue YCIOBUM, CIOCOOCTBYIOIIMX HPUOOPETECHUIO O0Yy4YaroLIUMUCS
OMbITa Pa3HOOOPA3HOW JEATETLHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE A
Pa3JIMYHBIX BUJIOB JIEATECIBHOCTH;

— ¢opmupoBaHue 00mEeH (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM YHUCJI€ YMEHHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIIETO
MHUPA, UCTIOJIb3Ysl 3HAHUS U ONBIT, MOJIYYEHHBIE TPU U3YUYEHUHU XUMUH, IPUMEHATh UX
P pelIeHUuu mMpoOJieM B MOBCEHEBHOM KU3HU U TPYIOBOU JIESITEIHHOCTH;

— ¢opMupoBaHUE y O0YyHaIOIUXCA TYMAaHUCTUUECKUX OTHOIICHUM, MOHUMaHUS
IIEHHOCTH XUMUYECKUX 3HAHWUU JJIsI BBIPAOOTKH HKOJOTHUECKH II€J€CO00pPa3HOro
MOBEJICHUS B OBITY M TPYJOBOM JACATEIHHOCTU B IEISIX COXPAHEHHS CBOETO 370POBBS
Y OKPY’KAIOILIEN IPUPOAHOMN CPEBI;

— Ppa3BUTHE MOTHBAIlUM K OOYUYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO HU
CaMOBOCHMTAHUIO HA OCHOBE YCBOEHUS OOLIEYEIOBEYECKUX LICHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OO611ee 9nCiIO 4acoB, OTBEIEHHBIX ISl M3YYEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisger 136 yacoB: B 8 kiacce — 68 wacoB (2 yaca B
HeJneno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COJEPXXAHUME OBYUYEHUA

8 KUIACC

IlepBoHayajbHbIE XUMUYECKHE TTOHATHUS

[Ipenmer xumun. Poinb XuMHM B KU3HU 4EJIOBEKA. XUMHS B CHCTEME HayK. Temna
n BemectBa. DHU3MUECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE BELIECTB.
IlonsTne o Meromax mo3HaHHWS B XUMHMHU. YucTele BemiectBa M cMecH. CIOCOOBI
pa3IeNICHUs] CMECEM.



ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BElIEeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyia. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BewecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTENbHAsS
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MAaccChl ¥ YUCJIa CTPYKTYPHBIX €IUHUI] BelecTBa. Pacy€Trl mo popmynaM XuMHUUIECKIX
COEIMHEHUM.

@u3NUeCcKe U XUMHUUYECKUE SIBJICHUA. XUMHUUYECKas PEaKUuus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeElIeCTB. XHMHUecKHe ypaBHeHus. Kiaccupukamms
XUMUYECKUX PEAKIUN (COeTMHEHMUS, Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMMYECKOH IOCYJ0M, ImpaBWjiaMu pabOThl B J1a0OpaTOpuUu U
npuéMaMu oOpalleHus: ¢ JIabopaTOpHBIM OOOpPYAOBAHHUEM, M3YyYEHHUE U OIMCAHUE
(hu3nyecKuX CBOMCTB 00pa3I[0B HEOPTAHUYECKUX BEILIECTB, HAOMOAeHUE (PU3NUECKUX
(1aBieHHE BOCKA, TasHUE JIbJla, pAacTUpPaHUE caxapa B CTYNKE, KHUIIEHHE U
KOHJEHCALlUA BOJAbI) M XHUMHUYECKUX (TOpEHHE CBEYM, NPOKaIUBAHUE METHOU
IIPOBOJIOKH, B3aUMOJICUCTBHUE MeNa ¢ KUCIOTOM) SIBICHUH, HAO/II0IEHUE U OIHCAHUE
MPU3HAKOB NMPOTEKAHUA XUMUYECKUX PEaKLMi (pa3ioKeHue caxapa, B3auMOJIeHCTBUE
CEpPHOM KHUCJIOTHI C XJIOpUAOM Oapusi, pasznoxenHue ruapokcuna menu (ll) mpu
HarpeBaHUM, B3aUMOJIEUCTBHE jkeie3a ¢ pacTtBopoM coiau Mmeau (ll), uzydenwue
CHOCO0OB pa3/ieleHHs] CMeceil: ¢ MOMOIIbIO MAarHUTa, (PUIbTPOBAHUE, BhITAPUBAHUE,
JUCTUIUISILIMSL, XpOoMaTorpadusi, IpoBeACHUE OYUCTKH TOBAPEHHOM COJIHN, HAOIIOACHHE
Y ONKCAaHUE Pe3yIbTaTOB MPOBEJICHUS ONBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUS
Macchl, CO3/IaHUE MOJENEH MOJIEKY (I1apOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech rasoB. CocrtaB Bo3nyxa. Kucnopon — sneMeHT M mpocToe
BenecTBO. Haxoxxienue kuciopoaa B mpupojie, puandeckue 1 XMMHUYECKHUe CBOMCTBA
(peakuuu ropenusi). Oxcuawl. Ilpumenenune xkuciaopoga. CrocoObl TONTYYECHHS
KHCJIOpOJa B Ja00OpaTOpUU U MPOMBILIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — alIOTpONHAsA MOAUPUKALMS KUCIOPOA.

TernoBo#t 2GheKT XUMUIECKON peakinu, TEPMOXUMUIECKUE YPABHEHHUS, DK30-
U SHJIOTEPMHUYECKHE peaKuuu. TOIUIMBO: Yrojib M MeTaH. 3arps3HEHuE BO3/yXa,
yCWJIEHHE MapHUKOBOIro 3(pdekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxneHnue Bogopoaa B MpUpoOJE,
bu3znueckre 1 XUMHUECKHUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI moaydeHus. Kucnotsl u
COJIH.

MonsipHbiil 00BEM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSIM.



dusnueckue cBoMCTBa BoAbl. Boga kak pactBoputens. PactBopsl. HackieHHbie
M HEHACBHIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BENIECTB B BOjJe. MaccoBas 1o
BEILIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpOB B
OpUPOJIE M B KU3HM 4YeloBeka. KpyroBopoT BoOAbI B MPUPOAE. 3arpsA3HCHHE
NpUPOAHBIX BOA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHud. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojeoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHbIE) U
HecolieoOpasyromue. HoMenknarypa okcuoB. @u3ndyeckre 1 XUMUYECKUE CBOMCTBA
okcui0B. [TomydyeHune okcuIoB.

OcunoBanusa. Krnaccudukamuss OCHOBaHMIA: MIENOYM H  HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknarypa ocHoBanui. Pusnueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucior. ®dusndeckue u
XMMHUYECKUE CBOMCTBA KHUCIOT. Pan axtuBHoctn wmeraimioB H. H. bekerosa.
[lony4yeHne KUCIOT.

Comu. Homenkiartypa conei. @U3MYECKME M XHMHUYECKHUE CBOWCTBA COJIEH.
[Tonmyuyenue coiei.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPKaHUS KUCIOpOoAa B BO3AYyXE, IMOJIYYEHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSBHUKHOBEHUS U MPEKPAILICHUS
ropeHus (moxapa), o3HaKOMJIEHUE ¢ oOpa3liaMu OKCHUIIOB U OMHCAHHE WX CBOWCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOAa (TOpEeHHeE),
B3auMoJielicTBue Bojopona ¢ okcugom wmeau (Il) (Bo3MOXXHO ucHoOIb30BaHUE
BHJICOMATEPHAIOB), HAOJIOJICHHE OO0pa3loB BEIMIECTB KOJMYECTBOM 1 MOJb,
MCCTIEIOBaHNE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaIaMu (HAaTpUeM U KaJibIlueM) (BO3MOXKHO
HCIIOJL30BAaHME BHJIEOMATEPUANIOB), MCCJIEAOBAHUE OOpPA3I0B HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHUS OKPAaCKU HHIAUKATOPOB B
pacTBopax KHCIOT W IIesodeil, uzydeHue B3aumopeinctBusi okcuga meau (1) ¢
pacTBOPOM CEpPHOM KHCJIOTHI, KHCJIOT C METa/UlaMH, pPEakluil HeWTpaIu3aluu,
MOJTy4YeHHE HEPaCTBOPHMMBIX OCHOBAHMM, BBHITECHEHHE OJHOTO METalljia JIPYTUM W3
pacTBOpa COJIM, PELUICHUE SKCIEPUMEHTAIIBHBIX 33Ja4 10 TeMe «BaxHenime Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanueckuii 3akoH u [lepuoauyeckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
. U. MenneneeBa. Ctpoenne atoMoB. XuMHYeCKasi CBA3b. OKUCIUTETBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIIUN



[lepBbie MOMBITKY KJIaCCH(PUKALNN XUMHUUECKHX J1eMeHTOB. [ToHsTHE O rpynmax
CXOJOHBIX 3JEMEHTOB (ILEJOYHbIE U UICJIOYHO3EMENbHBIE METAJUIbL, TaJOrEHbI,
MHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble 0OOpa3yloT aM(OTEpHbIE OKCHUIBl U
TUAPOKCHIBI.

Ilepnoanueckuit 3akoH. [leproanyeckas cucteMa XuMA4eCKux 3ieMeHToB Jl. M.
MenneneeBa. Kopotkomepuognass u mamuHHONEpHoaHas ¢opmbl [leproamaeckoit
cucteMbl xumuueckux odnemeHTtoB JI. WM. Menneneesa. Ilepuonbl u  Tpynibl.
PU3AYECKHI CMBICT MIOPAIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocraB aTOMHBIX saep. M3oronsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMudeckux sneMeHToB [lepuoanueckoii
cucrembl [[. U. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO JJIEMEHTA IO €r0
nonoxeHuro B [lepuoguueckon cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs pajJdyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIaM U IIepUoIaM.

3nauenue llepnommueckoro 3axoHa u Ilepmoanmdeckor CHCTEMBI XHUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHS Haykn W npaktuku. J[. WM. MennemeeB — y4yéHbIM U
IPaKJaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucineHuss. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE peakunu. [Iponeccsl
OKHCIIEHHS] U BOCCTAHOBIICHHS. OKHCIIMTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydyeHHue O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
THAPOKCUAA I[MHKA C pPAacTBOpaMU KHCIOT M IIEJI0YEH, MPOBEICHHUE OIIBITOB,
WJUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUii (TOpeHue,
peaxkuy pas3oKeHus, COSTUHEHMUS).

Mesicnpeomemmuoie ceéazu

Peanu3anus MeXNpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUU B & Kiacce
OCYUIECTBJISIETCSL Uepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK Y MOHATHM, ABISIONIUXCS CUCTEMHBIMU ISl OTIEJIBHBIX MTPEAMETOB ECTECTBEHHO-
HAay4HOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAay4HbIH (DaKT, TrUmoresa, TEOPHs,
3aKOH, AaHalu3, CHUHTE3, Kiaccudukamus, MEePUOJAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@duznka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUYECKHM 3apsi, BELIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, ((M3MUeCKrue BETUYNHbI, €AMHULIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE31b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadus: atmocdepa, ruapochepa, MUHEpPAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC
HCKONIAaEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKus

Ilepnoanueckuit 3akoH. [leproanyeckas cucteMa XuMA4eCKux 3ieMeHToB Jl. M.
MenpneneeBa. CrpoeHre aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOWCTB
XUMHAYECKHUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, KaJusl, KAIbLUA U UX COCAUHEHNN B
COOTBETCTBHH C MOJOKEHUEM IJIEMEHTOB B [lepnoandeckoi cucteMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BellecTBa: BHIbl XMMHUYECKOM CBSI3H. THUIBI KPUCTAUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAINYECKOU PEIIETKY U BUIA
XUMUYECKOU CBA3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pasau4YHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHNH, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanys XuMHYECKUX peakIuid MO pa3InyHbIM MTPU3HaKaM (110 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PPEKTY, 10 N3MEHEHUIO
CTENIEHEH OKUCJIEHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O CKOPOCTM XHMMHUYECKOW peakuuu. I[loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiusx. [[oHATHE O TOMOre€HHBIX M Te€TE€pPOTrE€HHBIX
peakuusx. Ilonstue o karamuse. [loHsTHEe O XUMHUECKOM paBHOBecHH. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKOW PEAaKIUU U IOJIOKEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakiuu, AIEKTPOHHBIN OastaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHON peakuu. CocraBienue YPaBHEHUMU
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH  C  HUCIOJB30BAHUEM  MeEToAa
AJICKTPOHHOTO OajaHca.

Teopus 3IEKTPOJUTHYECKON TUCCOIMALMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Katnonel, aHnOHBI. MexXaHuU3M [OHMCCOLMAIMM BEUIECTB C Pa3JIMYHBIMU BHJIAMHU
xuMHuueckoi cBs3u. Crenens nuccouuanuu. CuiabHbIE U claOble JIEKTPOIUTHI.

Peakiuu moHHOro oOMeHa. YCIOBHUSI MPOTEKaHUSI PEaKIMii MOHHOTO OOMEHa,
TIOJIHBIE U COKpAIIEHHBIC NOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM
M CcoJedl B CBETE€ TMPEACTABICHUNM 00 DICKTPOJMTHYECKON JTHUCCOLUALINH.
KauecTBeHHble peakiiuu Ha OHBI. [loHsATHE O THIpONH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB U HEMETAJUIOB (TpaduTta 1 anmasa), CII0KHBIX BEIIECTB (XJI0pHUaa
HATpHsl), HUCCIEAOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHMUYECKOW pEakluu OT



BO3JICHCTBUS Pa3IUYHbIX (PAaKTOPOB, UCCIIEIOBAHUE AJIEKTPOIPOBOJAHOCTH PACTBOPOB
BEILIECTB, Ipollecca AUCCOLMALMHM KHCIOT, IIeJoYed U cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), TMPOBEJECHUE OIBITOB, WLIIOCTPUPYIOIINX
NPU3HAKK MPOTEKAHUs PeaKluii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIACICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILIIOCTPUPYIOMIKUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pPEAKUUi (TOpEHUE, PpEeaKLUUU pPa3I0KEHUs, COECIHUHEHHUS),
pacno3HaBaHHE HEOPraHWYECKHX BELIECTB C MOMOULIBIO KaY€CTBEHHBIX PEaKIUil Ha
MOHBI, pEIlICHNE YKCTIEPUMEHTAILHBIX 3a/1a4.

Hemeranbl 1 ux coeinHeHUA

OOmrast  xapakTepucThka TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEeNeHW OKucieHus. CTpoeHHe U (PU3NYECKHE CBOMCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA Ha MPUMEpPE XJI0pa (B3aUMOJCICTBHE C
MeTaljlaMi, HeMeTajlaMu, Ienodamu). XisopoBoaopon. ConsHas KHUCIOTa,
XUMHUYECKUE CBOMCTBA, ITOJIyYeHUE, IPUMEHEHHE. [[eficTBHE XJ10pa U XJIOPOBOAOPO1a
Ha OpraHu3M 4esoBeKa. BaykHelme XJI0puIbl U UX HaXOXKIECHUE B IPUPOJIE.

OO6mass xapakrepucTthka 35eMeHTOB VIA-rpynmnbel. OcCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTeNeHU oOoKucieHus. CTpoeHue U (PU3NUECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONIHbIE MOIU(UKALIUKA KUCIOPOJa U
cepbl. XUMHUYECKHME CBOMCTBa cepbl. CepoBOAOpOA, CTpOeHHE, (U3HUECKHE U
XUMHUYecKue cBoicTBa. OKCHABI Cepbl KaK MNPEICTABUTENN KHUCJIOTHBIX OKCHIOB.
CepHas kuciora, puznueckue U XMMHUYECKHUE CBOMCTBA (0OIIME KaK MPEeCTaBUTENS
KJlacca KHUCJIOT M creuuduyeckue). XUMUYECKUE PEaKlUu, JIekKallue B OCHOBE
MPOMBIIIUIEHHOTO CMoco0a TMOJy4eHUs CEepHOM KHCIOThL. [IpuMeHeHune cepHon
KUCIOThl. CoOnM CepHOM KHUCIOTHI, KauyeCTBEHHas peakiuss Ha Cyib(paT-uoH.
Haxoxnenue ceppl M €€ CcOoenMHEHUMM B mpUpoae. XUMHYECKOE 3arps3HCHHE
OKPYXKaIOILEH Cpebl COETMHEHUSIMU CEPBI (KUCIOTHBIE JTOXKAM, 3arpsA3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mrast xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢du3nueckue U xuMuyeckue cpoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢bu3nueckre 1 XuMUYECKIe CBOMCTBA, MOTy4YeHHE U mpuMeHeHnue. Cojlu aMMOHUS, UX
¢bu3znyeckrue u XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbBI
aMMOHUS. A30THasi KUCIOTa, €€ MOoJlydeHue, PU3NYEeCKue U XMMUYECKUE CBOMCTBA
(oOmme kak mpeacTaBUTENs Kiacca KHUCIOT W crnenuduyeckue). Mcnonb3zoBaHue
HUTPATOB U COJIEl aMMOHHUSI B Kauy€CTBE MUHEPAIbHBIX YAOOpeHH. XHMHUYECKOe
3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl COCAMHEHUSMH a30Ta (KHCJIOTHBIE JIOXKIH,
3arpsi3HEHUE BO31yXa, MOUBbl U BOA0EMOB). Docdop, amnoTponHsie MOaUpUKALINN
dbocdopa, puznyeckue u xumudeckue cpoictBa. Oxcua gocdopa (V) u pochopnas



KHCTIOTa, (pU3MUeckue M XHUMHUYECKHE CBOWCTBA, MoiydeHue. lcmonb3oBaHue
dbocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHHUH.

O6mas xapakrepuctuka 3ymeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHBIC CTETNIEHU OKUCICHHs. YTIEpOJl, aNIOTPOIHbIE MOAU(PUKAIINH,
pacrnpocTpaHeHHe B MpUpoJe, (HU3HUecKhe M XMMHYECKHE CBOWCTBA. AICOpOIHSL.
Kpyrosopor yriepona B npupoje. OKCuabl yriaepoaa, ux pU3ndeckue U XuMUYECKHe
CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3Mbl, TOJYyYEHHE U NPHUMEHEHHE.
DKoJioruYecKkre MpoOJieMbl, CBs3aHHBIE € OKcugoMm yriepoaa (1V), rumoresa
rJ1I00aJIbHOTO TOTEIUICHUS KJIMMata, MapHUKOBBIA 3P (deKT. YToabHash KUCIOTa U €€
conmu, WX (u3nUeckue W XUMHUYECKHE CBOMCTBa, IMOJyY€HHE M MPHUMEHEHUE.
KauecTtBenHas peakuusi Ha kapOoHaT-MOHBI. lcmosb3oBaHHe KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTWJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[IpupoHbIE CTOYHHUKH YIIJIEBOJOPOAOB (YroJib, IPUPOAHBIN a3, HE(PTH), TPOAYKTHI
ux mnepepadoTku (OEH3WH), UX POJb B OBITY W NpOMbINUIEHHOCTU. [loHsiTHE O
OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: KUPAX, O€IKax, yrieBOAaX — U UX POJIM B KU3HU
4eJioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

Kpemnuii, ero ¢puznueckue 1 XuMUYECKUe CBOMCTBA, MOJyYEHHUE U IPUMEHEHHE.
Coenunenust kpeMHus B ipupoje. O0uue npeacrasienus o0 okcune kpemuus (1V) u
KpeMHHEeBOU kuciore. CUIMKAThl, UX MCIOJIb30BAHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxkneiiime cTpouTeNbHbIE MaTepUalibl: KepamMHMKa, CTEKJIO, LIEMEHT, OeTOH,
xene300eToH. [Ipo6ieMbl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTETHLHBIX MAaTEPHAIIOB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrue 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMICTB COJISIHOM KHCIOTHI,
MpOBEJCHNE KaUYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI M HAOII0JeHNE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaXKAIOIIKE (PU3NUECKHE U XUMUYECKHE CBOICTBA raJlor€HOB
U UX COCAMHEHUH (BO3MOXHO UCIOJIb30BAaHUE BHUIEOMATEPHAIOB), O3HAKOMIICHHUE C
oOpa3iaMu XJIOpUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl M €&
COCTUHEHUSIMH  (BO3MOXHO HCIIOJIb30BaHHWE BUJEOMATEPHANIOB), HaOMIIOIECHUE
mpoiiecca OOyTrIWBaHMS caxapa TM0J] JCHCTBHEM KOHIICHTPUPOBAHHOW CEpHOU
KHUCJIOThl, W3YYeHHUE XHUMHYECKHX CBOMCTB pPa30aBJICHHOM CEpHON KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOM peakiMu Ha cyib(haT-uoH M HaOJIOJIeHUE MpU3HaKa €€
NpOTEKaHUs, O3HAaKOMJIEHHE C (PU3MYecKMMM CBOMCTBaMU a3oTa, (ochopa u ux
COETUHEHHUH (BO3MOXKHO MCIOJIB30BaHUE BUAECOMATEpUajIoB), oOpa3liaMu a30THBIX U
dbochopHBIX yAOOpEeHM, MOMydeHUE, COOMpaHHWe, pACIIO3HABAHWUE W H3y4YCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUeCTBEHHBIX PEaKlMii Ha HOH aMMOHUA U (ocdart-
MOH M U3Yy4YEeHHE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON



a30THOM KUCJIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB), U3yUYEHUE
MoOJieTIel KpUCTAUTMUECKUX PEIIETOK ainmasa, rpadura, QyiepeHa, 03HaKOMIICHUE C
IpoLIeCCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOTA3a, IMOJIY4YEHUE, COOMpaHHE, paclo3HaBaHHWE M H3Yy4YCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-HOHBI U N3YYECHHUE TPU3HAKOB UX MTPOTEKAHUSI, O3HAKOMIICHUE C ITPOAYKIINEN
CUJINKATHOW MPOMBIINUIEHHOCTH, PEIIEHWE JKCIEPUMEHTAJbHBIX 33Jad [0 TEME
«BaxHeime HeMeTaIbl U KX COETUHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OO01as xapakKTepUCTHKAa XUMHUUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxxenus B [lepuoandeckon cucreme xumMuaeckux anemeHToB . 1. Menneneesa u
cTpoeHusi aToMoB. CTpoeHue MeTaiioB. MeTajundeckasl CBsI3b M MeETaJUIMYecKas
KpUCTAJUIMYECKasl pElETKa. OIEKTPOXUMHUUYECKUN pAJl HANPSHKEHUH METAILIOB.
duznueckre W XUMHYECKHE CBOMCTBa MeTauioB. OOImMe crnocoObl MOTy4YeHHUs
MetauioB. [loHsTHE O KOpPpO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alUTBI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IIPOMBILLJIEHHOCTH.

[Ilenounsle MeTayuibl: MOJIOKEHUE B llepronnueckoi cuCTeMe XHUMUYECKUX
anemeHtoB [[. M. MenaeneeBa, CTpOEHME HMX aTOMOB, HAXOXKJICHHE B NPHUPOIE.
du3znyueckre U XUMUYECKHUE CBOMCTBa (Ha mpuMepe HaTpus U Kamus). Okcuuabl u
TUJIPOKCUABI HATPUA U Kalusl. [[puMeHeHNe MET0UYHBIX METAIIJIOB U UX COCTUHEHUM.

[llenouyno3eMenbHbIE  METAUIBI MAarHUM W KAJIbLUWW: MOJIOKEHUE B
[Iepuoanueckon cucreme xumuueckux snemeHToB J[. . MenaeneeBa, ctpoeHne ux
aTOMOB, HaxO0XJeHue B mpupojac. OuU3NyYecKkue U XMMUYECKUE CBOMCTBA MarHusi u
Kayiblus. Baxuelme coeMHeHUsT Kanblus (OKCHU, TUJIPOKCUI, cou). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

AnroMuHUIA: ToJoxeHue B [lepuoandeckoi cucteMe XuMUYeCKUX 3JIEMEHTOB /J.
. MengeneeBa, CTpoeHHE aroma, HaxoxJaeHue B mnpupoac. Dusnueckue u
XUMUYECKHE CBOMCTBa amtoMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuoauueckoit cucreme XuMrU4eckux 3mneMenToB 1. W.
MenzeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B Ipupoae. Pu3ndyecKkue 1 XUMUYECKUE
cBoicTBa xene3a. Oxcuapl, ruipokcu bl U conu xxenesa (1) u xenesa (1), ux cocras,
CBOMCTBA U MOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ oOpa3laMl METaUIOB U CIUIaBOB, HUX (DU3HUUECKUMU
CBOMCTBaMH, U3yUYEHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJEUCTBHS OKCHA KalbI[Us U HATpUs C
BOAOW (BO3MOKHO MCIOJIb30BaHUE BHUIEOMATEPUATIOB), MCCIEJOBAHUE CBOMCTB



KECTKOM BOJIbI, POLIECCA TOPEHHUSI Kee3a B KUCIOPOAE (BOZMOKHO HCIIOIb30BaHNE
BUJIEOMATEPUAIIOB), MPHU3HAKOB IMPOTEKAHMS KAYECTBEHHBIX pEAaKUUHd Ha WOHBI:
MarHus, Kajblius, amoMuHus, IuHka, skenesa (1) u xemesa (M), memm (1),
HaAO0JII0/ICHHE U OMKMCAaHUE MIPOLIECCOB OKpPAITMBAaHUS TUIAMEHH MOHAMM HATpHs, Kajaus
M Kanblusd (BO3MOXHO MCIHOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHHE
aM(pOTEepPHBIX CBOMCTB THAPOKCHAA AITIOMHHHS W THUAPOKCUAA IMHKA, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 N0 TeMe «BaykHelIe MeTauibl U X COEMHEHUS.

XuMHA 4 OKpPYKaKIas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW JKM3HU 4YeloBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuid B ObITy. IlepBas momomrs mpu
XUMHUYECKUX 0KOTax U OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)Karolled cpeabl (mpeaenbHas JOMyCTHMAst
KoHUeHTpauus Beulects, nanee — [1/IK). Poiab XuMum B pelieHuu 3KOJIOTMYECKUX
npo0Jem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepHuabl).

Mesxcnpeomemmnunie ceasu

Peanm3zannst MeXNpeaIMETHBIX CBSI3€M NpU M3YYEHHM XMMUM B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHMH,
TaK ¥ HOHATHM, SIBISIFOUIUXCSI CACTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO LMKJIA.

OOmiue ecTeCTBEHHO-HAy4yHbIE TMOHATUSA: Hay4dHbI (hakT, TUmores3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCU(PUKaLUs, MNEPUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIb, ABJICHHE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHsl, MaTepHAaJIbI.

®duszuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
pPaZlo0aKTUBHOCTb, MOJIEKYJIA, SJICKTPUUECKUN 3apsijl, MPOBOIHUKH, MTOTYITPOBOIHHUKH,
TUAJIEKTPUKH, (OTODEMEHT, BEIEeCTBO, TeI0, OO0BEM, arperaTHOe COCTOSHUE
BEILIECTBA, Ta3, pPacTBOP, PACTBOPUMOCTb, KpHUCTAJUIMUECKas pelETKa, CIJIaBbl,
¢bu3nuecKkre BeIMYNHbI, €AUHHUIIBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI,
3BE3161, ComHILE.

buonorusa: QorocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAJbl, TOPHBIE MOPObI, MOJIE3HbIE
MCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA



JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTPaMMbl  OCHOBHOTO  OOUIETO
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4eHHs XMMHHM B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIBHON JEATEIIbHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHUCKUMHU
COIIMOKYJIBTYPHBIMHU W JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlllecTBE TMpaBWJIaMM ¥ HOPMaMHu TIOBEJICHHMS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBAThCA CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

EHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4YHOMY HACJIEIMIO, MOHMUMAHUS 3HAYEHUS XUMHUYECKONM HAyKh B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMaIUEH O
MEePEIOBbIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

OPEACTaBICHUSI O COLMAJIbHBIX HOpPMax U IMpPaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYIMX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JAEATEbHOCTU IIPH BBIMOJHEHUH YUCOHBIX,
MMO3HABATENIbHBIX 3a7a4, BBIIOJHEHUM XHUMHYECKUX OSKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOTIOHMMAaHUIO U B3aMMOIIOMOIIIH B MPOIIECCEe
ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE U MOCTYMIKU
CBOMX TOBApUILEH C MO3UIIUA HPABCTBEHHBIX M TIPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON pEaKIuU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U COCTABJISIONINE OCHOBY
JUIsl TIOHUMAaHUs CYIIHOCTH HAayYHOW KapTHUHBI MHpa, TPEACTaBICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPO/IbI, B3AUMOCBSI34X YEJIOBEKA C MPUPOTHOM CpesIoH,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IMOJYYCHUE HOBBIX 3HAHUU 10
XUMUH, HEOOXOJUMBbIC sl OOBSICHEHHS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENbHON, MH(POPMAIIMOHHON W YMTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH paboThl C yYeOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JTOCTYIMHBIMA TEXHUYECKUMH CpPEJICTBaMH  HMH(GOPMAIMOHHBIX
TEXHOJIOTHH;



uHTEpeC K OOYyYeHHI0O ¥ TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTb U
CIOCOOHOCTB K CaM000pa30BaHUIO, MPOEKTHON U UCCIEI0BATEIbCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3J0pOBBI 00pa3 KHU3HU, OCO3HAHUE TOCIEACTBHUM M HEMPUSTHE
BPEOHBIX  MpUBbIYEK  (YyNOTPEOJICHHsS  QJIKOroJyis, HApKOTHKOB,  KypeHHs),
HEOOXOAMMOCTH COOIIOIEHUS TPABHIT 0€30IaCHOCTH TP OOPALLEHUH C XMMUUECKUMHU
BEIIECTBAMHU B OBITY U PEAJIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpEC K MPAKTUUYECKOMY M3YYEHHIO Ipodeccuil U TpyJa pa3IMdyHOTO poja,
YBOXXECHHUE K TPYAY U pe3ysbTaTaM TPYJIOBOH JEATEIBHOCTH, B TOM YUCIIE HA OCHOBE
IPUMEHEHHUS NPEIMETHBIX 3HAHUN M0 XMMUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATbHON
TPAeKTOPUU NPOAODKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XWMHH, OOLIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHEIIHOW
MpO(ECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUSA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
a/JIalITUPOBATHCA B MPO(ECCUOHATIBHOM cperie;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

AKOJIOTMYECKHU LIeNIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAHUE LIEHHOCTU 3J0pOBOTO U
O0e3zonmacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(bu3NYECKOMY U IICUXUYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTHU COOJIIOICHUS ITPaBUII
0e30MacHOro MOBEJIEHUs MpH paboTe C BeEUIeCTBAMHU, a TaKXKE B CHUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4YaeMmble NPHU U3YYEHUH XUMUH, IS
pelIeHusl 3a7a4, CBS3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJBTYPBI, OCO3HaHUS  TJ00aIbHOIO  XapakTepa
HKOJIOTMYECKUX MpOOJIeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS MM B IMO3HABATEILHOM,
KOMMYHHMKATUBHOU U COLMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJIbTATOB  BBIACISIOT 3HAYMMBIE IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUS OOLIEHAYYHBIE MOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
runoresa, paxT, cucreMa, Mpouecc, SKCIEPUMEHT U IPYTOE. ), KOTOPBIE UCTIOIb3YIOTCA
B €CTECTBEHHO-HAYYHBIX yUE€OHBIX IIPEIMETAX U TO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (pOpMHUpPOBaATh MPEACTABICHUE O LIETOCTHON HAaydyHON KapTUHE MHpa, U
YHHUBEpCajdbHble yueOHble JeicTBUS  (IMO3HABaTElIbHbIE, KOMMYHUKATHBHEIE,
pPEryJIATUBHBIE), KOTOpble  oOecreuuBaroT  (HOpPMHpPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUTAHUPOBAHMIO U OCYILECTBICHUIO YU€OHOU e TEIBHOCTH.



Io3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHUSI HCTIOJIb30BATh MTPUEMBI JIOTUYECKOTO MBIIIJIEHUS [TPU OCBOEHUY 3HAHUM:
PACKpBIBAaTh CMBICT XUMHUYECKUX MOHATUH (BBIACNIATh UX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TOHSTUSIMHU), UCIOIL30BaTh MOHSITHUS IS
OOBSCHEHHSI OTIEIBHBIX (DAKTOB W SBIICHUW, BHIOMPATh OCHOBAHUSI M KPUTEPHH IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB W XUMHUYECKHX PEaKIHUi, yCTaHABIUBATH
NPUYUHHO-CJICICTBEHHBIEC CBSI3U MEXKY OOBEKTaMH U3Y4YEHHS, CTPOUThH JIOTUYECKUE
paccyxJieHus (MHAYKTUBHBIC, NEAYKTHUBHBIC, IO AHAJIOTHH), JeJIaTh BBIBOABI U
3aKJIIOYCHUS;

YMEHHE TIPUMEHSIThH B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
MeTaIpeMETHbIC), CUMBOJUYECKHE (3HAKOBBIC) MOJIECIH, MCIOJIb3yeMble B XUMHH,
peoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ OJJIeMEHTa), XUMH4Yeckass ¢opMylia U YypaBHEHHUE
XUMUYECKOU peaKIiuu — IpH pelieHnU yueOHO-TTI03HaBATEbHbBIX 3a/1a4, C YYETOM ITUX
MOJIEIBHBIX MPEACTABICHUN BBISBIISATh U XapaKTepPU30BaTh CYIIECTBEHHBIC TPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMUYECKHX PEaKIUW, BBISBIATH
o0lue 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBS3M W MPOTUBOPEYHS B
M3y4aeMbIX MPOIIECCax U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KAUECTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

MpUOOpETEHUE OMbITa 10 TUIAHUPOBAHUIO, OPTAHU3AIMU U TMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSATENIHO TPOTHO3UPOBATh €ro pe3yiabTaT, (HopMyIupoBaTh OOOOIICHUS W
BBIBO/JIbI IO pe3yJIbTaTaM MPOBEAEHHOTO OMNbITAa, UCCIENOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AaHAJW3UPOBATh W MHTEPHPETUPOBATH HWHPOPMAIUIO
Pa3TUYHBIX BUAOB M (HOPM TPEACTABJICHHS, TOJIY9aeMYyI0 U3 Pa3HbIX HMCTOYHHUKOB
(HayYHO-TIOMYJISIPHAS JINTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE TTOCOOUS,
pecypcel IHTepHETa), KPpUTHYECKH OIEHHUBATh MPOTUBOPEYUBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHUE MPUMEHSATh Pa3IMYHbIE METO/Abl M 3ampoChl MPHU TMOUCKE U O0TOOpe
uHDOpPMAIIMU U COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHCHUS
y4eOHBIX W TO3HABaTEIBHBIX 3a/1ad OMPEEIEHHOTO THIA, MPUOOpPETEeHNEe OMbITAa B
0o0JlaCTH  MCHOJB30BAHUS ~ MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHUE KYJbTYPOU aKTHMBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,



CaMOCTOSITENIbHO BbIOMpaTh ONTUMATIbHYIO (OpMYy TIpencTaBieHHUs MHPOPMAIUU U
WUTIOCTPUPOBATH PeIllaeMble 3a]Ja4l HECIOKHBIMHU CXEMaMHU, TuarpaMMaMu, JpyTUMU
dhopmamu rpadUKy U UX KOMOUHAITUSIMH;

YMEHHME HCNOJb30BaTh W  aHAIU3UPOBATh B  Ipolecce ydyeOHOU WU
UCCIIEIOBATENbCKON ACSITENbHOCTH HWH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIECH MPUPOIHOM Cpebl.

KoMMmyHuKaTHBHBIE YHUBeEpPcaIbHbIe yueOHbIe 1eiiCTBUA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJ€ auajiora U (Win) JTUCKYCCHM) O CYILIECTBY
oOcyxnaemMol  TeMbl, (OPMYJIUPOBaTb CBOM  HPEUIOKEHHUS  OTHOCHUTEIBHO
BBITIOJTHEHHMSI TIPEITIOKEHHOM 3a/1a4H;

YMEHHSI IPEICTABIIATH MOTYYCHHBIE PE3YJIbTAaThI TO3HABATEIBHOMN I TEIBHOCTH
B YCTHBIX M INUCBbMEHHBIX TEKCTaX; J€1aTh MPE3EHTAILMI0 PE3YJIbTaTOB BHIIOIHEHMUS
XUMHUYECKOTO JKCIEpUMEHTa (Jab0paTOpHOIO OIbITa, J1a0OpaTOpHOU padOTHI MO
HCCJIETOBAaHUIO CBOWMCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHON M MCCIEA0BATEIBCKON NEATEIBHOCTH MPU PEUICHUU BO3HUKAIOIINX
po0JieM Ha OCHOBE Y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS MO3ULMN (00CYXKAECHHUS,
OOMEH MHEHMSIMH, «MO3TOBBbI€ LITYPMbI», KOOPIMHAIUS COBMECTHBIX JECHCTBUH,
onpeaeneHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIOJHEHHOW pabOThI U IpyTHUE).

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEIbHO OMpeNesaTh IeNd JeSTEIbHOCTH, IUIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIMPOBATbH U MPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee 3()(PEeKTUBHBIE CIIOCOOBI pelieHus YYeOHBIX U
MO3HABATENBHBIX 3a/1ad, CaMOCTOSITENIbHO COCTaBJISATh WM  KOPPEKTHPOBAThH
MIPEIOKEHHBIA aJITOPUTM JEUCTBUI ITPU BBITOJIHEHUH 3aJaHUM C YYETOM NOIYUYEHUS
HOBBIX 3HaHM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEakUusiX, OLICHUBATb
COOTBETCTBHUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IIPE/IJIaraeMble B YCIOBUU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX Pe3yabTaTOB M0 OCBOSHUIO 0053aTEIHHOTO COACPIKAHUS,
YCTaHOBJICHHOTO TaHHOU (peepaabHOM padodeil mporpaMMOu, BBIJEISIOT: OCBOSHHBIC
00y4aroIMMUCS Hay4HbIe 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUM, crieupuiecKue 1Jis
MPEIMETHOM 00JIaCTH « XUMUS», BUIIBI IEATEIBHOCTH 110 TIOTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEPIpEeTaIluy, MPeoOPa30BaHUI0 U MPUMEHEHHIO B PA3IMUYHBIX YYEOHBIX U
HOBBIX CUTYyalIMsIX.

K xonity obydyenus B 8 kijiacce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

® DACKpPbIBATh CMBICI OCHOBHBIX XMMHYECKHUX IOHSTHHA: aToM, MOJIEKYIa,

XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE BEILECTBO, CMECH



(oHOpPOOHAs M HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCUTENIbHAS aTOMHas MU
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasl JI0JI1 XUMHUYECKOTO AJIEMEHTa B COEIMHEHUU, MOJISIPHBINA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPUIIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKas peakius, KiIacCUPHUKAIMSI pPEaKIHiil: peakuuu
COEIMHEHHSI, PEAKLIMH PA3JIOKEHUSI, PEAKIIMK 3aMELICHUS, pEaKIIM 0OMeHa,
9K30- U SHAOTEPMUUYECKUE PEAKIINHU, TETIOBOU AP PEKT peakiuu, SAPo aToma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, palnyC aToMa, XUMMUYeCKas
CBSI3b, MOJSIPHAs W HEMOJISIpHAs KOBAJEHTHAs CBS3b, MOHHAS CBSA3b, WOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas J0Js BemecTBa (MPOLEHTHas
KOHLIEHTpalus) B pacTBOPE;

WUIIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHWYECKHX IIOHATHA U
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;
UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JUIsl COCTABIIEHUS POPMYJI BELLIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

ONpENENsITh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OHMHAPHBIX COEIWHEHUSX,
CTENIEHb OKUCJIEHUS JIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KJacCcy COeAMHEHUW 1o ¢opmysiaM, BUJ
XUMUYECKOM CBA3M (KOBaJ€HTHasT W HWOHHAas) B HEOPraHUYECKHUX
COCIMHEHHUSIX;

packpeiBath cmbicn  [lepuoamueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJNYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX mnojoxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

OTHCHIBATh U XapaKTepu30BaTh TadIMuHyt0 Gopmy Ilepuoanueckoil cuctemsl
XUMUYECKUX DJEMEHTOB: pa3jiMyaTh NOHATHS «rylaBHas noAarpynna (A-
rpynmna)» u «nodouynas noarpynna (b-rpymnmna)y», Mansie u 00JbllIe TEPUOIBI,
COOTHOCUTH 00O3HauYeHUus, KOTopble uMmetoTca B Tadmuie «llepuoanueckas
cucreMa xumMudecknx dyeMeHToB JI. WM. MenpaeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB WU
3apsif sipa, oOlIee YUCIo 3JEKTPOHOB U paclpeiesIeHHe X 0 JIEKTPOHHBIM
CJI0SIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHMYEeCKUE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy YYacTBYIOLIMX B PEaAKIUU
BEIIECTB, 10 TEIIIOBOMY 3D PexTy);



® XapakTepu3oBaTh (OMHCHIBATh) OOIIME XWMUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKJas ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOT'O
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPALICHUN B PA3TIMYHBIX
YCIIOBUSX;

® BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa M0 QopMylie COETUHEHHUS,
MacCOBYIO JOJIFO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMHYECKOUN pEeaKlny;

® [PUMEHSATH OCHOBHBIE ONEPALUA MBICIUTEIBHON AEATEIBHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEeMaTH3allhio, KiIacCHu(pHUKAIUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — i1 HM3YyYEHUS CBOWCTB
BEILIECTB U XUMUYECKHUX PEAKIINil, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS —
HaONI0ICHUE, W3MEPEHHUE, MOJIECITUPOBAHHME, HKCIEPUMEHT (peaibHbIl U
MBICJIEHHBIN );

® CJeA0BaTh MPAaBWJIAM MOJB30BAHUS XUMHUYECKOW MOCYAO0N U JIabOpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBUjIaM OOpallleHus C BeHleCTBaMU B
COOTBETCTBUH C UHCTPYKLHUSAMH O BBITIOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX
OMBITOB MO MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB (BOAOPOAA U
KHCJIOPO/Ia), MPUTOTOBJICHHUIO PACTBOPOB C OMpeNeIEHHON MaccoOBOW Joyei
pPacTBOPEHHOrO  BEIECTBA, IUJIAHUPOBATh M MPOBOJAWTh XUMHUUYECKHUE
DKCIIEPUMEHTBl IO PACIO3HABAaHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C
MTOMOIILI0 UHAUKATOPOB (JIakMyc, heHoN(TaIenH, METUIIOPAHK U JPYTHUe).

K koHiy oOydeHus B 9 kJjiacce mpeIMETHbIE PE3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMbICI OCHOBHBIX XUMHUUYECKUX MOHSATUN: XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJa, HOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJIOKHOE
BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasl peaKkiiysi, XUMHUYecKasi CBsI3b, TEIJIOBOU 3(PEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pactsop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs TUCCOLMALIMS, PEaKIIMd MOHHOTO OOMeHa, KaTaiau3aTop,
XUMUYECKOE paBHOBecHe, oOOpaTUMbie W  HeoOpaTUMBIE  PEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJIEHUE W BOCCTAHOBJIIEHUE, AJJIOTPONHs, aM(POTEpHOCTb, XUMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KpUCTAJUIMUECKas PEelIETKa,
KOPpPO3Hsl METaJIOB, CIUIABbI, CKOPOCTh XUMUYECKON pEakUuu, MPEAEIIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;



¢ WJUIIOCTPUPOBATL B3daUMOCBA3b  OCHOBHBIX XHMHYCCKUX MOHITHHA U

MPUMEHSTH 3TU MOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALICHUI;
MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUs (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COeIMHEHUN 1o (GopmysaM, BUJ XUMUUECKOUN CBSI3U
(KoBaJeHTHAsl, NOHHAs, METAUIMYECKas) B HEOPTaHMYECKUX COEINHEHHUSX,
3apsil HOHA M0 XUMUYECKOU (popmyIie, XxapakTep Cpelibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHNN, TUIl KPUCTAIUINYECKON PEMIETKH KOHKPETHOTO
BELIECTBA;

packpbiBaTh cMbIca Ilepuommyeckoro 3akona JI. M. MeunneneeBa u
JEMOHCTPUPOBATh €ro IMOHHMAHME: ONKCBIBATH M  XapaKTEpHU30BaTh
Tabnuunyo Qopmy llepuoanyeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoarpymnmna (A-rpynma)» H  «mno0odHas
noarpynna (b-rpynma)», wManble U OOJbIIME TEPUONBI, COOTHOCHUTH
0003Ha4YEHHUsA, KOTOPhIE UMEIOTCS B MEPUOANUECKON TaOJHIlE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JEMEHTOB (COCTaB U
3apAan sapa, oO1Iee YUCIo JEKTPOHOB U PacpeIeTICHUE X MO AJIEKTPOHHBIM
CIOsAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMICTB
AJIEMEHTOB M WX COEIMHEHMM B IpEAENax MaJbIX MEPHUOAOB U TIJIABHBIX
HOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YKUCIy M COCTaBy YYacTBYIOLIMX B pPEAKLIUU
BEIIIECTB, MO TErioBoMYy 3G (}EKTy, MO M3MEHEHUIO CTENEeHEH OKHUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) oOOLME M cHeuuuuecKkrue XUMHYECKHE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, IIOATBEPHKAAsl ONUCAHUE IPUMEPAMU
MOJIEKYJIIDHBIX M HMOHHBIX YpPaBHEHHI COOTBETCTBYIOUIUX XUMHUYECKUX
pEeaKLHnii;

COCTaBJISITh YPAaBHEHUS JIEKTPOJIIUTUYECKON TUCCOIMAIIMU KUCIIOT, HIeN04Yei
U COJIeH, TIOJIHbIE U COKpAall€HHbIE YpaBHEHHs PEaKIUil MOHHOTO OOMEHa,
YPAaBHEHUSI PEaKLUMi, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHYECKOU
CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEeaKIuid;



MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaIIeHUH B Pa3IMIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOTO0 »3JIEeMEHTa 1o (opmylie CcoequHEHUs,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKIInu;

cOOI0O/IaTh TIPAaBWIIA TTOJIH30BAHUS XHUMHYECKOW MOCYION W J1abOpaTOPHBIM
000pyIOoBaHUEM, a TAKXKE MPpaBUiia 0OpaIlleHUs C BELECTBAMU B COOTBETCTBUH
C UHCTPYKIUSMHU TIO BBHITIOJIHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJIYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTICKUCIOTO
rasa);

MIPOBOJIUTh PEAKIIUU, TTOATBEPIKAAIONTNE KAaYSCTBEHHBIN COCTAaB Pa3IMYHBIX
BCIIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOPUA-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiIMKaT-, Cyiab(har-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHUSI ¥ HMOHBl HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHHON JACATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIINIO, BBISIBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBS3€H — JUIsI M3yYEHUS] CBOWCTB BEIICCTB M XUMHUYECKHX
peaKkiMii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaOIIOACHHUE,
U3MEpEeHre, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICTICHHBIN).
TEMATHUHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Haume Kosun4yecTBo 4acos DJ1eKTpPO
HOBaHUe K n HHBIE
n/n PasAeIon " OJIbHbIE P HyeckKue P (wnpposrre)
TeM cero o0pa3oBaTe/ibH
NMPOrpaMMblI paboTi paboTnl ble pecypchl
Pasnen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust
— Ba)KHAs
00JacTh bubmuot
1 ecrecTBO3HAHHU 2 eKa HOK
A o u 5 https://m.eds00.ru
MPaKTHYECKOM [7f41837c
e TeTbHOCTH
YeJIoBeKa
1 Bemecr 1 bubnuot
2 Ba u 15 eKa LHOK



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

XUMHUECKHE https://m.edsoo.ru
peaKknuu [7f41837c
Hroro no pazpeny 20
Pa3znes 2. Baxkneiinue npeacTraBuTe/ M HEOPraHN4eCKNX BellecTB
Boznyx. bubmumor
Kucnopon. eKa HOK
IMousarue 00 6 https://m.edsoo.ru
OKcHIax [7f41837c
Bonopo bubnuot
n. lIlousarue o eKa 1HOK
KHACJIOTax 5 8 https://m.edsoo.ru
COJISIX [7f41837c
Bona. bubanor
PactBOpbI. eKa IHOK
Iloustue 00 5 https://m.edsoo.ru
OCHOBAHUSIX [7t41837¢
OcHOBH bubanot
BIC KJIaCcChl eKa LHOK
HEOPraHUYECKH 11 https://m.eds00.ru
X COCTMHECHUH [7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuonmueckmii 3axkoH u Ilepuoamueckasi cucreMa XUMHYECKHMX

[Tepuon
HYECKUN 3aKOH
u

saemenToB JI. M. Menneneesa. CtpoeHne aTtomoB. XumMH4ecKas CBsi3b. OKHCIUTENbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUH

Ile
puoInYecKa EH6mOT
'l cucreMa
eKa HOK
XUMHUYECKUX
7 https://m.edsoo.ru
aneMeHToB  [I. 1741837
n.
Menneneena.
Crpoenue
atoma
Xumuue
cKas CBS3b. Bbubauor
OKHCITUTETBHO eKa IIOK
- 8 https://m.edsoo.ru
BOCCTAHOBHUTE [7f41837¢
BHBIC peaKI_II/II/I
bubauor
eKa IHOK
Hroro no pasneny 15 https://m.edsoo.ru

[7t41837c
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bubanor

eKa HOK
Pesepsroe Bpems 3 https://m.edso0.ru
[7f41837¢
OBIIEE
KOJIMYECTBO 5 5
YACOB 11O 68
ITPOI'PAMME
9 KUIIACC
KoaunuecTBO yacon DJIeKTp
Haumeno
BaHHE pPAa3/iesioB Kontp Ipakr OHHbIC
n/n H TeM OJIbHbIE HYecKHe (ungpposrIe)
NporpaMmmsl cero padoThI padoThI 0bpasoBaTekH
ble pecypchl
Pa3nes 1. BemecTBo U XMH4YecKHe peakiuu
[ToBTOpEeH
ue u yriyoseHue bubnuor
1 3Hanwmit 1 eKa LOK
A OCHOBHBIX 5 https://m.eds00.r
pa3zenoB Kypca 8 u/7f41a636
KJ1acca
| e OCHOBHBI Bubor
eKa [HOK
2 ;ﬁ;’;{?ﬁf{i I;OCTH 4 https://m.edso0.r
N u/7f41a636
peakuit
DIeKTpOI
UTHYECKas bubmuor
1 nauccommarus. 1 1 eKa [HOK
3 XuMuyeckue 8 https://m.edso00.r
peakuuu B u/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTasyibl U UX COeTUHEHMS
OO6mias
XapaKTEepUCTHKA bubnuor
2 XUMHYECKHX 1 eKa [HOK
A snemeHToB VIIA- 4 https://m.edso0.r
TPYIIIBL. u/7f41a636
I"anorensr
OOmas bubnmot
2 XapaKTepHCTUKa eKa L[TIOK
2 XUMHYECKHUX 6 https://m.edsoo.r
snemeHToB VIA- u/7f41a636
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rpynnbl. Cepa u
eé coequHEHUS
OO0mas
XapaKTEePUCTHKA Bubmor
XUMHNYCCKHUX
2 eKa LHOK
anemMeHToB  VA- .

.3 Asor 7 https://m.edsoo0.r
TPYIIIBL. ’ u/7f41a636
dbochop u wux
COCINHCHUA

Oo6mas
XapaKTEePUCTHKA Bubmor
2 XUMHNYCCKHUX eKa I_[ OK
anemeHToB IVA- 1 .

A VIIeno 8 https://m.edsoo.r
TPYIIBL 5 TICPOL u/7f41a636
U KPEeMHUH M UX
COCINHCHUA

Hroro no pasneny o5
Pasznea 3. Merajliibl M MX COeIHHEHHUS
O6me bubmuor
CBOICTBa cka HOK
1 4 https://m.edsoo.r
METajlIos u/7f41a636
Baxxnein bubmior
e METAIUIBI U UX 1 cKa HOK
2 COCIHHOHIS 16 https://m.edsoo.r
A u/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
BemectBa bubunor
U Marepuaibl B eKa [HOK
1 3 https://m.edsoo.r
JKU3HU YeJ0BeKa u/7F413636
Hroro no pazneny 3
bubmuot
eKa HOK
Pesepsroe Bpems 3 https://m.edsoo.r
u/7f41a636
OBIIEE
KOJIMYECTBO YACOB 68 4
I10 [TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC
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Kosaun4yecTBo 4acoB djek
TPOHHBbIE
Tema Kon Ilpa ara uudgponbie
n/m yYpoka cero TPOJIbHbIE KTHYecKkHe  HM3y4Ye  oOpasoBarel
padoTbI padoThbI HUSA bHbIE
pecypchl
[Ipenme
XUMUHU ’ m\l/;oin, brbn
' noreka I[OK
XUMIHI B KHSHH 1 https://m.edso
yesnoBeka. Tema u o /1;de.210 o
BeIIeCTBA -
[TonsiTue o bubn
METOJIax noreka [[OK
MO3HAHUSA B 1 https://m.edso
XUMHU 0.ru/ff0d227e
IIpakTuue
ckast pabora Ne 1
«IIpaBuiia
paboThl B BH60H K
naboparopun U uoreka 1
OHEMLL 1 https://m.edso
P 0.ru/ff0d23dc
oOpareHus C
1a00paTOPHBIM
000pyI0OBaHUEM
Yucteie
BeH.IeCTBEIl/I w " Brbn
cmecu. CriocoObl noreka IOK
A TICIICHIS 1 https://m.edso
pasjesie 0.ru/ffod26ca
cMmecei
[IpakTnue
02
ckas padora N Bubin
«Pa3nenenune
o noreka I[[OK
evecen (na 1 https://m.edso
IIpUMEPE OYUCTKHU o.ru/fdeé808
IIOBapEHHOMN -
COJIN)»
bu6n
ATOMBI © noreka I[[OK
MOJIEKYJIbI 1 https://m.edso
0.ru/ff0d2a6¢c
XuMuyeck
ue AJIEMEHTHI. Bubn
notreka I[IOK
3Haku (CUMBOJIBI)
MIIECKIX 1 https://m.edso
0.ru/ff0d2be8

9JICMCHTOB
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buba

[IpocTeie
u CJIOJKHEBIE noreka [1OK
eme https://m.edso
pettecTsa o0.ru/ff0d2a6c
ATOMHO- BH%IK
MOJIEKYJIIPHOE HOTe_Ka I
CHIC https://m.edso
yHeHH 0.1u/ff0d2d50
3akoH
IIOCTOSIHCTBA
COCTaBa BEILECTB. Eu6
Xumuueckas 1o
bopmyma noteka [[OK
B a}; egTH(')CTb https://m.edso
ATOMOB o0.ru/ff0d2eae
XUMHYECKUX
JJIEMEHTOB
OTtHOCcUTE
JIbHAsg  aToMHasd Bubn
Macca. noreka [[OK
OTHOCUTENbHAA https://m.edso
MOJIEKYJISIpHAs 0.ru/ff0d323c
Macca
MaccoBas
O buba
XUMHUYECKOTO IP;It(t)Tse'I/(/?n E(;j?oK
j;gﬁg;m B 0.ru/ff0d350c
Komnuect buba
BO BEIIECTBA. noreka IIOK
Mons. Monspras https://m.edso
Macca 0.ru/ff0d5230
dusnueck
He U XUMHYECKUE butn
SIBJICHUSL. EOTeI/(/a LEOK
ttps://m.edso
?;“;E;f{cm" o.ru/ffod37fa
IIpusnaku
" YCIIOBUS butn
noreka [[OK
MPOTCKaHIT https://m.edso
;Z‘;‘:{Z‘:;K“X 0.ru/ff0d3a16
3akoH
buba
COXpaHEHUS notexa TIOK
Macchbl BEIECTB. _
X UMIIECKIE https://m.edso
0.ru/ff0d3b88

ypaBHEHUS
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Brruncnen

A KOJIHWYECTBA, bubn
MacChl BeENIeCTBa HOTEKAa ]_[OK
II0 ypaBHEHUAM https://m.edso
XUMHUYECKUX 0.ru/ff0d5708
peakuuii
Knaccugu
Karust
XUMHAYECKAX Bubn
peakuuii noreka 1[OK
(coenuuenwus, https://m.edso
pa3ioKeHus, 0.ru/ff0d3f34
3aMEIIEHNS,
oOMeHa)
M. B.
JlomoHOCOB —
yUEHBII- EH%lK
DHIUKJIONEINUCT. uorexa LI
OGoGueHe " https://m.edso
m 0.ru/ff0d40c4
CHCTEMATH3ALUS -
3HAaHUU
Kontpouns
Has pabota Nel o EH(?;K
TeMe «BemecTBa E&T:_?fm Ie_Ejso
Mo XUMHHECKHe 0.ru/ff0d4290
peaKIum
Bosgyx —
CMeCh rasos. Eubi
CocraB BO3IyXAa.
Kuciopon o noreka [[OK
SIIEMEHT " https://m.edso
T 0.ru/ff0d448e
MPOCTOE
BemecTBo. O30H
dusnueck
e U XUMHUYECKUE
CBOICTBa
KHCIIOpO/ia bubn
(peaxium noreka [[OK
KUCIICHIS https://m.edso
OKHCIICHHA, 0.ru/ff0d4614
TOpEeHue).
IMoustue 00
OKCHIAX
CrocoOs1
MOJTy4eHUS bubn
notreka I[IOK
KuCITopoaa ° https://m.edso
nabopatopuu 1 0.ru/ff0d497a

IMIPOMBIINIJICHHOCT
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u. Ilpumenenne

KHCJIOpOJia
TennoBou
ahdexr
XUMHUYECKON
peakiuu, bubn
MOHSITHE 0 noreka [[OK
TEPMOXUMHUYECKO https://m.edso
M YpaBHEHUY, 0.ru/ff0d4790
9K30- u
IHAOTEPMUUYECKU
X PEaKIUIX
Tomnuso
He(Th, YroJib M
1(\/[eT(£H). a Bubn
3arpsi3HeHue noreka IOK
p https://m.edso
BO3/yXd, 0.ru/ff0d4c4a
CTIIOCOOBI ero
MIPEIOTBPALICHUS
[IpakTrue
ckas pabora Ne 3
o TeMe bubn
«[lonyuenne u noreka [[OK
coOupanue https://m.edso
KHUCJI0pOJa, 0.ru/ff0d4ae2
H3y4YeHune ero
CBOWCTB»
Bonopon
— DJJEMEHT u bubn
IIPOCTOE noreka [[OK
BEIIECTBO. https://m.edso
Haxoxnenue B 0.ru/ff0d4dd0
pUpoJIe
duzngeck
Ue U XUMUYECKHE bubn
CBOMCTBA noreka I[[OK
BOJIOPOJA. https://m.edso
[Tpumenenue 0.ru/ff0d4ddo
BOJIOpOJA
bubn
[TonsiTue o noreka I[[OK
KHCIJIOTaX U COJISIX https://m.edso
0.ru/ffod50d2
Crioco0s1 bubn
MIOJIy4EHUs noreka [[OK
BOJIOpPOJIA B https://m.edso
1a00paTopum 0.ru/ffod4ddo
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[IpakTnue
ckas pabora Ne 4

o TEME bubn
«[lonyuenne u noreka [[OK
cobupanue https://m.edso
BOJIOPO/JIA, 0.ru/ff0d4f42
H3y4eHue ero
CBOICTBY
bubn

. MOMP Hpl noreka I[HOK
ii 0bnéu rasos. https://m.edso
3axon Aporajpo 0.ru/ff0d542e

Breraucnen
ust 00BéMa,
KOJNYECTBa bubn
BEIIIECTBA rasza Io noreka [[OK
€ro HU3BECTHOMY https://m.edso
KOJINYECTBY 0.ru/ff0d55a0
BEIIECTBA HIIH
00BEMY

Brruncien
Hs1 00HEMOB ra3oB
M0  YPaBHCHHUIO Bron

noreka IIOK

peakiiu Ha https://m.edso
OCHOBC  3akoHa 0.ru/ff0d5708
00BEMHBIX
OTHOIIICHUH T'a30B

dusndeck Buox

noreka IIOK

He U XUMHYCCKHUEC httns://m.edso
CBOHCTBA BOJIEI 0.ru/ff0d587a

CocraB bu6n
OCHOBAHMI. noreka [[OK
Ilonsarue 00 https://m.edso
UHMKATOPax 0.ru/ff0d59e2

Boma xak
PacTBOPUTEIIb.
Hacebimennole u bubn
HEHACBIIIICHHbIE noreka I[[OK
pacTBOPHL. https://m.edso
MaccoBast 10714 0.ru/ff0d5b40
BEIIECTBA B
pacTBope

IIpakTuue
ckast pabora Ne 5 bubn
o TeMe noreka I[[OK
«[IpuroroBienne https://m.edso
PacTBOPOB c o.ru/ffodseba

ONpeIeIEHHOMN
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MAacCOBOM JoJieH

pacTBOPEHHOTO
BEILIECTBAY
KoHTpob bubn
Has pabota Ne2 o noreka [[OK
teme «Kucnopon. https://m.edso
Bonopox. Bona» 0.ru/ff0d6342
OKcus: bu6n
COCTaB, noreka [[OK
Kinaccudukanus, https://m.edso
HOMEHKJIATypa 0.ru/ff0d664e
[Tonyuenu
€ U XHMHYCCKHUE
g bu6n
CBOICTBa
noreka I[[OK
KHCJOTHRIX, https://m.edso
OCHOBHbIX 1 0.ru/ff0d664e
aM(pOTEpPHBIX
OKCHJIOB
OcHoBaHu bu6n
s COCTaB, noreka [[OK
Knaccuukanus, https://m.edso
HOMEHKJIATypa 0.ru/ff0d67ca
[Tonyuenn bubn
€ M XHMHYECKHE noreka [[OK
CBOICTBa https://m.edso
OCHOBaHUI 0.ru/ff0d67ca
KucnoTsr: bubn
COCTaB, noreka [[OK
KJ1acCupUKaus, https://m.edso
HOMEHKJIaTypa o.ru/ffOdfee2
bubn
ITonyuenu
i noreka [[OK
€ U XHMHYECKHUE hitos-//m.edso
CBOMCTBA KUCJIOT a{m
Conn
CPE/IHHE):
f—I(E)Mé[HKH;Typa, buon
noreka I[[OK
cnocodr! https://m.edso
TOMyHICHIA, 0.ru/00ad9474
XUMUYECKUE
CBOMCTBa
[IpakTnue
ckast padbora Ne 6.
P P bu6n
eIIecHUE
noreka I[[OK
IKCIIEPUMEHTAITh _
s o https://m.edso
HBIX Aad I 0.ru/00ad9b7c

TeMe «OCHOBHEBIE
KJIACCHI
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HCOPTraHNYCCKUX

COCJIUHEHMIN»
I'eneTnuec
Kas CBSI3b MEXKIY Bubx
IIACCAMIL noreka [[OK
S —— https://m.edso
p 9 0.ru/00ad9a50
COCTMHCHUI
O600mmeH bubn
ue u noreka [[OK
cUcTeMaTu3alus https://m.edso
3HaHUUI 0.ru/00ad9ch2
Kontpouns
Hasi paboTa Ne3 o bubn
teme "OCHOBHBIC noreka [[OK

KJIACCHI

https://m.edso

HEOPraHUYECKUX 0.ru/00ad9ela
coeauHeHMn"
IlepBbie
ITOITBITKH
KJIacCU(PUKALHH Bubn
XUMHYECKUX noreka [[OK
9JICMEHTOB. https://m.edso
Ilonsitue 0 0.ru/00ad9ffa
rpyIIax cXOqHbIX
DJIEMEHTOB
[Tepuonnu
€CKMH 3aKOH H
[Iepnonnueckas Buba
e —— noreka IIOK
XAMUYECKHUX hitps://m.edso
0.ru/00ada52c
anemenToB JI. U.
Menneneena
bubn
rpynnml,_l CPHOABL noreka 1[OK
TOATPYIIIEL https://m.edso
0.ru/00ada52c
Crpoenue bubn
atromoB. CocraB noreka I[[OK

aTOMHBIX  siZIEp.
N30To1s!

Crpoenue
3IEKTPOHHBIX
000JIOYEK aTOMOB
DJICMCHTOB
[Tepuonuueckoit
cucremsl /. N.
Menneneena

https://m.edso
0.ru/00ada342

bu6n
noreka I[[OK

https://m.edso
0.ru/00adabbc
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Xapakrep

HCTHUKA
XAMUYECKOr 0 Bubn
JJIEMEHTA II0 €TO noreka [[OK
MOJIOKEHUTO B https://m.edso
[Tepuonnueckon 0.ru/00ada824
cucteme JI. W.
MenpeneeBa
3HaucHUE
[Tepuoauueckoro
3aK0oHa U1 Bubn
pa3BUTHS HAYKH U noreka [[OK
npaktuku. J[. WM. https://m.edso
MenngenreeB  — 0.ru/00ada96e
Y4YEHBIM, Ieaaror
U TPpOKIaHUH
PesepBHBI
71 YPOK.
O06o061eHue u Bu6n
cCUcTEMaTHU3ausa HOTEKA I_[OK
3HAHUH / https://m.edso
Bcepoccutickas 0.ru/00adb33c
MPOBEPOYHAs
pabota
KonTpons
Has pabota Ned o
teMe «CTpoeHue
aTroMa. b b
XuMuueckas norexa LIOK
CBSI3b» / hitps://m.edso
N 0.ru/00adb486
Bcepoccutickas
MIPOBEPOYHAs
pabota
DIEKTPOO
TpnuaTeanOé)TL b
ATOMOB noreka I[[OK
XUMHYECKHAX hitps://m.edso
0.ru/00adaab8
DJICMEHTOB
HNonnas B
XAMUYECKast norexa LIOK
CBSI3E https://m.edso
0.ru/00adac34
KoBaent bubn
Has MoJIsIpHAs noreka I[[OK
XUMHYECKAsS https://m.edso
CBS3b 0.ru/00adaab8
KoBaneHnt bubn
Hasl HEMOJspHas noreka [[OK
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XUMHUYECKas https://m.edso
CBSI3b 0.ru/00adaab8
buba
Crenenb noreka [[OK
OKHCIICHUSA 1 https://m.edso
0.ru/00adae28
Okuciure buba
JIbHO- noreka [[OK
BOCCTAHOBUTEIBH 1 https://m.edso
bIC PEAKIIUK 0.ru/00adb076
buba
O
m KHCHHT; noreka I[IOK
BOCCTaHOBUTECIIN 1 ztﬁu?(:)/(/);ndﬁ)((j)?%
Pe3epBHbI
i YPOK.
O06006111eH1E u BuG
cUCTEMaTHU3alHsA 1 (;IK
3HAaHUM MO TEMe moreka 11
«CTPocHIe 1 https://m.edso
p 0.ru/00ad9cb2
aroMma.
XuMuueckas
CBSI3b)
Pe3epBHbI Bubin
Ié)606meHHeyp01; norexa HOK
1 https://m.edso
CHCTel\faTmaum 0.ru/ff0d61c6
3HAHUHA e
OBIIEE
KOJIMYECTBO YACOB 68 5 4
10 TTPOTPAMME
9 KJIACC
KoauyecTBo yacos JJIeKT
/ PpOHHBIE
Tema Kon IIpa ara uudposbie
n/m YpPoka cero TPOJIbHBIE KTHYeCcKHe usydye  oOpasoBarel
padoThI padoThI HHSA bHbIE
pecypchl
[Tepuon
HYECKHUN 3aKOH. En6
I noau
ec 1 https://m.edsoo
XUMHHCCKHX .ru/00adb59e

aneMeHToB /I,
. Menneneena
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3aKoHO

MEpPHOCTH B
H3MEHEHUH Bubnu
CBOWCTB oreka IIOK
XHUMHYCSCKHX https://m.edsoo
3JIEMECHTOB .ru/00adb6h6
MEPBBIX  TPEX
MEPUOJIOB
Knaccu
dbuxamus u b6
HOMEHKJIaTypa OTGK? LOK
HEOPIraHHYCCKH https://m.edsoo
.ru/00adb7e2
X BEIISCTB
Buer
XHMquCKgﬁ bnbmm
CBSI3W W THIIBI oreka LIOK
KPHCTALIHIECK https://m.edsoo
. .ru/00adbac6
UX PEIETOK
Kontpo
mpHAs  pabora
Nel mo Teme
«IToBTOpEHUE M
yriryonaeHue
3HAHUH
OCHOBHBIX
pa3zienoB Kypca
8 ximacca»
Kiaccn
buxanus bubnu
XUMHUYECKHUX oreka [1IOK
peakuuii o https://m.edsoo
pa3InYHbIM .ru/00adbch0
MIPU3HAKAM
ITonsatn
€ O CKOpOCTH
XHUMHYISCKOM Bbubau
pcaknuu. oreka [[OK
IlousTue 0 https://m.edsoo
TOMOTCHHBIX U .ru/00adbe9a
TeTePOreHHBIX
peaKIusxX
ITonsatu
e o
XAMUYECKOM Brbmm
paBHOBECHH. OTeK? LOK
®akTopsl hittps://m.edsoo
i .ru/00adc28c

BIIMSIFOIME  HA
CKOPOCTh
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XUMHUYECKOHU

peakiumn 5
MOJIOKEHHE
XHUMHYECKOTr'0
paBHOBECHUSI
Oxkucinu Bubnn
TEJILHO- oreka [[OK
BOCCTAaHOBUTEI https://m.edsoo
bHBIC PEAKIIUU .ru/0OOadcade
Teopus
3neIETp0J1HTqu Euban
CKOI
JIMCCOILAINM. orexa IJOK
CIUILHBLE u https://m.edsoo
.ru/00adcd68
caa0ble
AIIEKTPOJIATHI
HNonnsie bubiu
ypaBHEHUS oreka  LJOK
N https://m.edsoo
PeaKIH ru/00add448
XumMu4e
CKHE CBOMCTBa
KHCJIOT "
OCHOBaHHH B bubmn
CBCTE oreka [IOK
MIPEACTABICHUI https://m.edsoo
00 .ru/00add5d8
AIEKTPOJIUTHYE
CKOH
JTACCOIAIIN
Xnmuue
CKHE€ CBOMCTBA
colei B CBETe Bubnn
MPECTABICHUN oreka I[OK
00 https://m.edsoo
AJIEKTPOJIUTHAYE .ru/00add8b2
CKOH
JHACCOIAAIIN
ITonsatn brbmm
€ 0 THApOJIN3E oreka  LIOK
coneii https://m.edsoo
.ru/00add9d4
0060011 bubmm
CHHE u oreka 1JOK
CHCTEMAaTHu3alu https://m.edsoo
s1 BHAHUH .ru/00addd12
IIpakTn bubmu
yeckas pabora oreka [[OK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

Ne 1. «Penrenue

https://m.edsoo

SKCIIEPUMEHTAII .ru/00addbfa
BHBIX 3229

Kontpo
npHAs  pabora
Ne2 1o Teme
«DNEeKTPOIUTH Bubmn
qeCKas oreka [IOK

https://m.edsoo

IHACCOIIAAINS. .ru/00addec0
XuMmudeckue
peakiumn B
pacTBopax»

O6mas
XapaKTEPUCTUK bubmn
a  TaJIoreHOB. oreka IJOK
XUMHUYECKHE https://m.edsoo
CBOMCTBA Ha .ru/00addfe2
puMepe XJIopa

XnopoB
0JIOPOI.
ConsHas bubnn
KHCIIOTA, oreka I[OK
XHUMHUYECKHE https://m.edsoo
CBOMCTBA, .ru/00ade104
MOJIy4eHue,
MIPUMCHCHUE

[Ipaktn
gyeckas paboTa
Ne 2 mo Teme bubmn
«[lonmy4yenue oreka [[OK
COJISTHOM https://m.edsoo
KHUCIIOTHI, .ru/00ade348
n3ydyeHue  e€
CBOICTBY

Brruncn
eHUSs o
YPaBHEHUSIM bubnu
XAMUYECKHUX oreka 1JOK
peakuuil, eciu https://m.edsoo
OIVH u3 .ru/00ade488
peareHToB JaH
B U30BITKE

OOmas bubnu
XapaKTEPUCTUK oreka [[OK
a  DJEMEHTOB https://m.edsoo
VIA-rpynmsr .ru/00ade64a

Annotp bubnu
OITHBIC oreka 1[OK
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Mo (pHUKaIK https://m.edsoo
CEPEL .ru/00ade64a
Haxoxnenue
ceppl u €€
COCIUHEHUN B
IPHUPOJIC.
XuMmudeckue
CBOMCTBA CEphI
CepoBo
opon, Bubnn
CTpOCHHE, oreka  LIOK
¢busznueckue " https://m.edsoo
XUMHYECKHE .ru/00ade802
CBOMCTBa
Oxcuabl
ceppl. CepHas
KI/II()JJ'IOTa b bubnn
(1)I/I3I/I‘IGC’KI/IG u oreka [[OK
XUMHUYECKHE https://m.edsoo
7 -ru/00adea28
CBOMCTBA,
MIPUMCHCHUE
XumMuue
CKHE€ pEeaKiluH,
JIe)KAIIHe B
OCHOBE
MTPOMBIIIIIICHHO
o criocoba
MTOJTyYEHUS bubmn
CEpHOI oreka [IOK
KHCJIOTHI. https://m.edsoo
.ru/00adec8a
XHUMHYECKOE
3arpsi3HEHUE
OKpYy>Karolen
CpeIbI
COCAUHEHHUSIMU
cephl
Bremamcn
€HHE MacCOBOM bubu
JIOMM  BBIXOJa oreka I[OK
IPOJYKTa https://m.edsoo
-ru/00adec8a
peaknuu
O61mas
XapaKTePUCTHK
a  DJEMEHTOB Bubum
VA-TpymmL. oreka IIOK
A3o0T, https://m.edsoo
pacrpocTpaHcH .ru/00adeea6

ue B TPHPOIE,
busznueckue
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XHUMHUYCCKUEC

CBOMCTBA
AmMua
K, cro
busnueckue wu Bubnu
XUMHUUYECKUE ﬁﬁeKa;/ LdIOK
i https://m.edsoo
CBOICTBa,
HoIydyeHHe U .ru/00adf004
IPUMCHCHHE
[IpakTun
yeckas pabora
Ne 3 mo Tteme bubmu
«Ilonyyenue ﬁ;eKa;/ ]aIOK
Ntips://m.easoo
aMMMaKa,
U3y4eHHE €ro .ru/00adf180
CBOMCTBY
A3oTHa
s KHUCJIOTa, €€ Bubmnn
¢busznyeckue ;])1”:1;61(2;./ ]a[OK
Ntips://m.easoo
XUMHYECKHE
CBOWCTBa -ru/00adf306
Hcnons
30BaHUE
HUTPATOB u
coJied aMMOHUS
B Ka4yeCcTBE
MUHEPATLHBIX bubmn
yI10OpeHuit. ;]);1;61(3,/ ](_}OK
XuMHYECKOe https://m.edsoo
3arps3HeHue .ru/00adf518
OKpYy>Karoleu
Cpensl
COEAUHEHUSIMU
asora
dochop
. Oxcup
(ocdopa (V) n
bochopnas bubmm
KHCIIOTA, oreka [[OK
https://m.edsoo
U3UYECKUE U
?()I/IMI/IHCCKI/IC .ru/00adf68a
CBOMCTBA,
MOJTyYCHHE
Wcmons
30BaHHE bubmmn
docdaros B ﬁftexa;/ I(_j[OK
KayecTBe
.ru/00adfc20

MHHCPAJIBbHBIX
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yIOOpEHHIA.

3arpsi3HeHue
MPUPOAHOMN
Cpelibl
dhocharamu
VYruepo
H,
pacnpocTpaHeH e BI/II_?(J;I/IZ
T
e ofe,
gmiqrelfgeﬂn https://m.edsoo
ecKue .ru/00adfd9c
XAMHYECKU
CBOMCTBa
Oxcuabl
yrieponua, HX
¢buznveckue u
XAMHYECKHUE Eubm
CBOICTBA. oreka  LIOK
DKOJIOTUYECKHU https://m.edsoo
¢ mpobiemsl, .ru/00adfebe
CBSI3aHHBIC  C
OKCHJIOM
yriepona (1V)
YronsH BI/IH6(J;I£I<
8 OTEKa
a ciota u eé
cg;? e https://m.edsoo
.ru/00ae006¢c
[IpakTu
yeckasi pabora
Ne 4 mo Teme e
"TTosryaenue " gl}d{
YIJIIEKHCIIO0r0o oreka I[
rasa https://m.edsoo
: ru/00ae027e
KauecTBennas ru/00aelzre
peaxmus Ha
KkapOoHaT-uoH"
[IepBon
avyabHbIe
MMOHSATHUS 00 B1i163114<
OTEeKa
OpraHuvec
BE;eHcT;aXKT;K https://m.edsoo
.ru/00ae054e
0 COEIMHEHHSIX _—
yriepoja
bubmu
Kpemnan
u u b €ro oreka [[OK
COEIMHEHUS https://m.edsoo
! .ru/00ae080a
[IpakTu
geckas paboTa bubin
oreka [[OK

Ne 5. Pemenue
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AKCIEPUMEHTAI https://m.edsoo
BHBIX 3ajJa4 II0 .ru/00ae0bf?2
TEME
«Baxxneiiue
HEMETAIbI U
ux
COCTUHEHUI»
Kontpo
JIbHAS abora
P Bbubmn
Ne3 1o Teme
«Baxueimme oreka [[OK
HeMeTaUIBl U https://m.edsoo
.ru/00ae0el8
ux -
COCTUHEHUI»
O6as
XapaKTEPUCTHUK
a XHMHYECKUX
JJIEMEHTOB —
METAJLJIOB.
bubau
Mertamnuecka
oreka [IOK
' CBSI3b u
MeTamanyeckas https://m.edsoo
.ru/00ae103e
KPUCTAJTUYECK Hu/Vae lvoe
ast peéTKa.
duznueckue
CBOICTBa
METAJJIOB
Xumuue
CKHE CBOMCTBa
bubmu
METAJIJIOB.
ONEKTPOXUMHY oreka [IOK
eCKUM s https://m.edsoo
vp 8 .ru/00ael1156
HaIpsKEeHUN -
METaJJIOB
OO6mmme
CIIOCOOBI
MOTyYEHUS
METAJIJIOB.
CniaBel.
Bbuban
Brruucienns
10 YpaBHEHUSIM oreka [OK
XUMHYECKUX https://m.edsoo
N .ru/00ael1156
peaknuii, eciu -
OJIUH u3
peareHToB
COJIEPKUT

IpUMECH



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae103e
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bubnn

Tloustu
oreka [[OK
eeo KOppo3uH https://m.edsoo
MeTaJllios .ru/00ae1278
Bbubmn
[lenou oreka [[OK
HBIE METAJUIEI https://m.edsoo
-ru/00ae14b2
OKCcUabl Bubin
U THUIPOKCHUIBI orexa IJOK
< https://m.edsoo
HaTpHs 1 KaJis .ru/00ael14b?2
€104
HoseMegHHe orerxa BI/IH6(J;II/I<
TEK
MeTaILIBT B https://m.edsoo
Kam’mfﬂ 1 .ru/00ael15e8
Maraui
Baxnen Bbuban
LIHe oreka IJOK
COCTUHEHUSI https://m.edsoo
KaJabLysi .ru/00ael15e8
0060011
eHue u
cHUCTEMATH3AIA
s1 3HAaHUN
Kéctko bubnu
CTb BOJBI H oreka [[OK
CIIOCOOBI eé https://m.edsoo
YCTpaHCHUA .ru/00ae1886
[Ipaktn
yeckas pabora bubmun
Ne 6 mo Teme oreka [[OK
"XécTtkocTh https://m.edsoo
BOJIBI U METOJIbI .ru/00aelae8
e€ yctpaHeHus"
Buban
ArromMu oreka [[OK
HUH https://m.edsoo
.ru/00aelc64
Amdpote bubnu
pHBIE CBOMCTBA oreka [[OK
OKCHIIa u https://m.edsoo
TUJIPOKCHJIA .ru/00aelc64
Bbuban
Keneso oreka [[OK

https://m.edsoo
.ru/00ae1d86
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OKcuanl

|, TUAPOKCHUJIBI 1 bubnu
‘ oreka I[OK
COJIM  JKenesa
(I u xenesa https://m.edsoo
.ru/00ae35e6
(rm
0060011
! eHue u
CHCTeMaTH3aIu
s1 BHAHUH
IIpaktn
yeckas pabora
Ne 7. Pemienue
IKCIIEPUMEHTAI bubmn
| BHBIX 3a7a4 TIO0 oreka [[OK
TeMe https://m.edsoo
i -ru/00ae3de8
«Baxxneimmue
METaJUIbl U HX
COCIMHEHMS
Brraucn
CHHS 1o
YpaBHEHUSIM
XAMUYECKHUX
peaKkuuii, eciu
OH:;{ HTOB ;i bubnn
| llzem%},lTOKe Ifllnn oreka [[OK
COJIEPIKHUT https://m.edsoo
.ru/00ael1750
MIPUMECH.
Breraucnenus
MacCOBOM JIOJIH
BBIXOJIa
MPOJIyKTa
peakiumn
00600611
[ eHHe Hu
CHCTEMaTH3allx
s1 SHAaHUH
KonTpo
JTbHas  pabora
[ Ned 10 TeEme
«Baxxneimue
METaIbl U UX
COCIMHEHMUS
Bemeor bubmu
| Ba 1 oreka [[OK
MaTepualil B https://m.edsoo
IOBCEIHEBHOMU .ru/00ae3f50
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KU3HU
geJI0BeKa
Xumuue Bu6
noun
CKO€
oreka 1[OK
f)irp%zfoHHZﬁ 1 https://m.edsoo
PYyKarOILL .ru/00ae4270
cpeabl
Ponsb
XUMUU B oTeka BH]_[6(§I/11<
T
PCIICHAH 1 https://m.edsoo
3KOJIOTUYECKHUX ru/00ae4270
npodiem .
PesepBH Bu6
o nom
BIH YPOK.
oreka [IOK
O6o0wenne u 1 https://m.edsoo
CHUCTEMaTHU3aIH ru/00ae0d0a
s1 SHAHUU .
PezepBH Bu6
o nom
BIH YPOK.
oreka [1IOK
O6o0wenne u 1 https://m.edsoo
CHUCTEeMaTHU3aIH ru/00adb33c
s1 SHAHUU .
PesepH bubnu
13171 YPOK.
oreka [IOK
O6o0wmenne u 1 https://m.edsoo
cucTEMaTH3aIn .ru/00ad9ch?2
s 3HAHUH
OBIIEE
KOJIMYECTBO 4 7
YACOB 10 68
ITPOI'PAMME

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC


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

Kon

NpoBepsieMoro

pe3yjabTarta

IIpoBepsiemble  mpeaMeTHbie  pe3yJbTAThl  OCBOEHMA
OCHOBHOH 00pa30BaTe/JbHOIl MNPOrpaMMbl OCHOBHOIO O0O0IIEro
o0pa3oBaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX IOHSITHI: aToM,
MOJICKYJIa, XUMHYECKHM DSJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEUIECTBO, CMeCh (OAHOPOJAHAs W HEOAHOPOIHAs), BaJIEHTHOCTb,
OTHOCUTENIbHAs AaTOMHasi W MOJIEKYJsipHass Mmacca, KOJUYECTBO
BELIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas [OJsi XHUMHUYECKOIO
JJICMEHTa B COCJMHCHUW, MOJISIPHBIA OOBEM, XMMHUYECKas pEaKIus,
KIaccuUKaLUs peaklii: peakliMi COSTUHEHHS], PEaKIIMU Pa3JI0KEeHUs,
peakIuu 3aMElICHUs, Peakluu OOMEHa, 9K30- U IHAOTEPMHUYECKHE
peakuuu, TemIoBo 3(QexT peakuuu, pacTBOp, MaccoBas OIS

BelllecTBa (MPOLICHTHAs! KOHIIEHTPAIUs1) B PaCTBOpE

1.2

HIUIFOCTPUPOBATDH B3anMOCBA3b OCHOBHBIX XUMHNYCCKUX
MOHATHUA U NPUMCHATH OTU IOHATUA IPHU OIMMMCAHWH BCIICCTB MU HX

MpEeBpaILICHUI

1.3

1.4

1.5

UCIIOJIB30BaTh XUMUYECKYK) CHUMBOJIUKY MU COCTaBICHUS
(bopMyJ1 BELIECTB U YPaBHEHUN XMMHUECKUX pPEeaKLUn
pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MacChl BEIIECTB,

MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOTO YUYCHHUSA, 3aKOHa

ABorazipo

OonpeaciIsiTb BAJICHTHOCTHL aTOMOB J3JICMCHTOB B 6I/IHapHBIX

COCOINHCHUAX

1.6

1.7

1.8

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIIUU (HO YHUCIY U COCTaBy

Y4acCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P (HEKTY)

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJSIPHYIO W MOJIAPHYIO

MAacChl BEIIECTB

BBIUUCIIATE MACCOBYHO OO0 XHMHYECKOTO DJJIEMEHTA II0

dbopMyIe coeTuHEHUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIHO BCIICCTBA B PpaCTBOPC

1.10

MPUMEHATh  €CTECTBEHHOHAyYHbIE METOJbl  MO3HAaHUs —
HabIto/IeHne, U3MEpPEeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (peabHbIN U

MBICJICHHBIN )




2.1

I[To Teme: «Baxneilumne mPEACTaBUTEIN HEOPTraHMYECKUX
BEILIECTB)
PaCKpbBIBATL CMBICII OCHOBHBIX XWUMHYCCKUX MOHSATHIH: OKCH A,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

2.3

OonpeaciIsATb INPHUHAMJIC)KHOCTh BEIICCTB K OHpC,I[eJ'IéHHOMy

KJIacCcy COeIMHEHH 1o (hopMyam

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHN4YCCKUEC BEIICCTBA

2.4

XapaKTepu30BaTh (ONMUCHIBATh) OOIME XMMHUYECKHUE CBOWCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIasi OIMHMCAHUE MpPUMEpaMu

MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBda, BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

2.6

CleIoBaTh MpaBWJIaM IMOJIb30BAHUS XMMHUYECKOM MOCYIOUW U
nabopaTOpHBEIM 00OPYIOBAaHMEM, a TaKKe IPaBHIAM OOpaICHHS C
BEUIECTBAMH B COOTBETCTBUU C HWHCTPYKLUUSMU IO BBIIOTHEHUIO
na60paT0pHr,1x XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U C06I/IpaHI/IIO
ra3o00pa3HbIX BeHIECTB (BOAOPOJa U KUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh M TMPOBOAWTH XUMHUYECKHE OKCIEPUMEHTHl IO
pacro3HaBaHUIO pacTBOPOB WIEJNIOYEH M KHCIOT C  IOMOIIBIO

MH/UKATOPOB (JIaKMYC, (heHOIPTATCHH, METUIIOPAHXK U JAPYTHe)

2.7

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

3.1

ITo teme: «llepunonnueckuii 3akoH u Ilepronnueckas cucrema
xumuyeckux osnemeHtoB JI. WM. Menneneea. CtpoeHue aToMoB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUND)

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHATHH: AAPO
aToMma, BHCKTpOHHBIﬁ CIIOMH aToMa, aTOMHasa Op6I/ITaJ'H:, paguyc atoma,
XUMHYECKasd CBA3b, IIOJAPHAsA W HEIOJIAPHAd KOBAJCHTHAsA CBA3b,
QJICKTPOOTPUIATCIIbHOCTh, MOHHAA CBA3b, HOH, KATUOH, aHUOH, CTCIICHDb

OKHCIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUE 3JICMCHTHI

3.3

ONMHUCBHIBATH M  XapaKTepU30BaTh  TaONMuHyr0  (dopmy

HepI/IO,Z[I/I‘-IGCKOﬁ CUCTCMbI XUMHNYCCKUX 3JICMCHTOB: pa3JInuaTh HOHATUA




3.4

3.5

3.6

3.7

9 KJIACC

«ryaBHas moArpymma (Arpymma)» u «rmodounas noarpymma (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOaAbI

packpsiBaTh cMbich [lepuoanueckoro 3akona J[.1. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPHUOJUUYECKON 3aBUCUMOCTH CBOMCTB

XMMHYECKHX 3JIEMEHTOB OT UX IMOJ0XeHUA B [lepuoguueckoii cucreme

COOTHOCHUTh OOO3HAYEHHUs, KOTOPbIE HMEIOTCS B TaOiuUIe
«ITepuoamyeckas cucrema xumuueckux aemenToB [[.1. MenaeneeBay»
C YHUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS AaTOMOB XHMHYECKUX
2JIEMEHTOB (COCTaB MW 3apsj sjapa, oOIIee 4YHCIO SJISKTPOHOB U

pacnpeesieHne UX 10 3JIEKTPOHHBIM CIIOSIM)

ONpeNieNATh CTENEeHb OKHUCIEHHS 3JEMEHTOB B OWHApHBIX
COCIMHEHMSIX

ONpEAEATh BUJ XUMUYECKON CBSI3U (KOBaJIEHTHAsl U NOHHAsI) B

HCOPraHUYCCKUX COCANHCHUAX

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble  mpeaMeTHbIe  pe3yJbTATHI  OCBOEHHS
OCHOBHOIi 00pa3oBaTeIbHOIl NPOrpaMMbl OCHOBHOIO 0OIIEro
o0pa3oBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: PacTBOp,
ANEKTPOJIUTBI, HEDJEKTPOIUTHI, BJIEKTPOJIUTHYECKAs JIUCCOLMALINS,
peakMu HOHHOIO OOMEHa, KaTajlu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxuumy, OKUCJIUTEND,
BOCCTAHOBUTENIb, OKHCIEHHE W BOCCTAHOBJIEHHE, aJJIOTPOIUS,
aMQOTepHOCTh,  XHUMHUYECKass  CBs3b  (KOBaJICHTHAas,  HOHHas,
METaJlJIM4ecKasi), KpUCTAJUIMUecKas peméTKa, CIUIaBbl, CKOPOCTh

XUMHYECKOU pcakuuu

1.2

HIUTIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX XUMHUYCCKUX
MOHATHH H OPUMCHATE OTU IIOHATUSA IPHU OIMKMCAHWH BEIICCTB M HX

MPEBPALLECHU I




1.3

COCTaBJIATh ypPaBHEHHUs DIIEKTPOJIUTUYECKOM JIuccoLUanuu
KHMCJIOT, INEJIOYEH M COJIeH, IOJHBIE M COKpAllEHHBIC YpaBHEHUS

peakIuii HFOHHOTO OOMEeHa

14

pacKpeiBaTb CYIIHOCTH  OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKuHﬁ IoCpeACTBOM COCTABJICHHUA J3JICKTPOHHOTI'O OamaHca J3THX

peakuuii

1.5

MPOBOAUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiiuu

I1o Temam: «Hemeramipl U ux coeauHeHus» U «MeTajuibl U UX

COCAUHCHMUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMHUCHIBATh) oOIMEe M  CcrHerupuIecKue
XUMHYECKHE CBOHCTBA MPOCTBHIX M CIIOKHBIX BEIIECTB, TMOJITBEPKIASL
ONMCAaHWE MPUMEPaMU MOJICKYJSIPHBIX M HOHHBIX ypaBHCHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MMOATBCPKAAOIIUX
CYIICCTBOBAHUC FeHETHYSCKOMN CBSA3H MCKAY BCHICCTBAMHU DPA3JIMYIHBIX

KJI1aCCOB

IMPOrHO3NPOBATH CBOICTBa BC€IIECCTB B 3aBUCHMOCTH OT HX
CTPOCHUS, BO3MOKHOCTHU IIPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B

PA3IMYHBIX YCIIOBUAX

CIE0BaTh MpPABUJIAM IMOJIb30BAaHUSI XUMHUYECKOW MOCYAON M
nabopaTopHBIM 000pYyIOBaHHEM, a TakKe MpaBHJIaM OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBUHM C HMHCTPYKUHUSIMU TIO BBINOJHEHHUIO
1abOpaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUI0O U COOHpPaHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro ras3a)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAUYEeCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PaciO3HABATH OMBITHBIM ITYTEM XJIOPHI-, OPOMUI,
uonuna, kapobouat, docdar, cunmkart, Ccynabhar, THIPOKCHAUOHBI,
KaTHOHBI aMMOHHUS, MOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIONTUE B

BOAHBIX paCTBOpAaX HCOPraHNMYCCKUX BCUICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPENA»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux mnoustuid: [IJIK

BCIICCTBA, KOPPO3HA METAJIJIOB

3.2

MMPUMCHATE OCHOBHBIC OIIE€palilin MBICITATEIIEHOM JACATCIIbHOCTH

— aHaNMM3 W CHUHTE3, CpaBHEHHWE, O00O0OIIeHHEe, CHCTEeMAaTU3alUIo,




BBIABJICHUC IMTPUYNMHHO-CJICACTBCHHBIX CBsI3CH — JJIs1 U3Y4YCHUA CBOMCTB
BCIICCTB M XHUMHYCCKHX peaKL[I/If/'I; CCTCCTBCHHOHAYYHBIC MCTO/bL
IIO3HAHHUA — Ha6J'II-O,Z[€HI/Ie, HU3MEPCHUE, MOACIIMPOBAHUEC, SKCIICPUMEHT

(peanbHBIN 1 MBICIICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

HepBOHa‘-IaJH)HI)IG XUMHWYCCKHUC ITOHATUA

[Ipenver xumuu. Ponb XUMHHM B JKU3HHM 4YelOBEKa. XUMHUS B
cucremMe Hayk. Tena u BemecrBa. Du3nuecKMe CBOMCTBA BEILECTB.

ArperaTHoe COCTOsIHUEC BCIUICCTB

1.2

13

1.4

IlonstTHe 0 MeTodax IMO3HAHUSA B XMMHH. UMCTBIE BElIeCTBA M

cmecu. CriocoObl pa3aeneHus: cMmecein

ATOMBI U MOJICKYIJIBI. Xumudeckue 3aeMeHTBE. CHUMBOJIBI
XUMHUYCCKUX OJOJICMCHTOB. HpOCTBIe 1 CJIOXHBIC BCIICCTBA. AToMHO-

MOJIEKYJISIPHOE YUEHHE

Xumuueckass ¢opMmyna. BaneHTHOCTP aTOMOB XMMHMUYECKHUX
2JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAA
aToMHass Macca. OTHOCUTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 1oiis

XHUMHUYCCKOI'o 3JICMCHTAa B COCJMHCHHUHA

1.5

KonunuectBo BCIICCTBA. Mous. MOHHpHaH macca. B3auMocBs3b
KOJIMYCCTBA, MACChI M YUCJIa CTPYKTYPHBIX CAWHHI] BEIICCTBA. Pacuétrl o

(dbopMyliaM XUMHYECKUX COSIMHEHHA

1.6

duznueckre U XUMUYECKUE SBJICHHUS. XMMHUUYECKash Peakuus U eé
MIPU3HAKU. 3aKOH COXPAHEHUsI MacChl BEIIECTB. XUMUYECKUE YPABHEHMS.
Knaccudpukanus XuUMHUECKUX peakuuid (COeqUMHEHMs, pa3IoKEeHHUS,

3aMeleHus, oOMeHa)

1.7

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM ITOCY 101, €
npaBujiaMd  pabOTel B JlabopaTopuu W TpuéMamMu OOpaiieHus C

nabopaTopHBEIM 00OpYyIOBAaHUEM, H3YYCHHE W ONMHCaHWE (UINYECKUX




CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIIOJEHNE (PU3HUECCKUX
(nmnaBiieHUE BOCKA, TasHUE JIbJA, PACTUPAHUE caXxapa B CTYIKe, KUIICHUE U
KOHJICHCAllUS BOJABI) W XUMHUYECKHX (TOpEeHHE CBEYH, MPOKATHBAHHE
MEIHOM TPOBOJIOKH, B3aMMOJIEUCTBHE MeJla C KHUCJIOTOMN) SIBJICHUM,
HaOJI0/IeHUE U ONMHUCaHHE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKlui
(paznokeHue caxapa, B3aMMOJEHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM
Oapusi, paznoxxkenue rumgpokcuga  Menu(ll) npm  HarpeBaHuw,
B3anMOJIeiicTBHE kene3a ¢ pactBopoM conu meau(ll), uzydenne cnoco6oB
paszfenenus cMeceil (¢ ToOMOIIbI0 MaruuTa, GUIbTPOBaHKE, BbIIIApUBaHUE,
TUCTUIUISIMS, XpoMaTorpadusi), MPOBEACHNE OYUCTKU MMOBAPEHHOMN COJIH,
HaONoJIeHe W ONHCaHWe  pPe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsT MAacCChl, CO3JaHUE MOJENen

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxneiiniue npeaACTaBUTCIIN HCOPIraHMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopona — sjaemMeHT u
npocroe BemiecTBo. HaxoxaeHue kuciaopoaa B mpupojae, pU3ndeckue u
XUMHUecKue cBoiicTBa (peakuuu ropenusi). Okxcunbl. [Ipumenenue
kuciopoaa. CrocoObl TMOMydeHUs Kuciopoja B jadopaTopuu U
npoMebliieHHocTd.  KpyroBopor kucnopoga B mnpupoge. O3oH —

AJUIOTPOITHAA MOI[I/I(I)I/IKaLII/ISI KHcCJIopoaa

2.2

2.3

2.4

2.5

TennoBoit >PQPekT XUMHUECKOW peakiuH, TEePMOXUMUYECKHUE
YpaBHEHHUS, DK30- U SHIOTEPMUYECKUE peaklnu. TOIINBO: yrojib U METaH.
3arps3HeHHe BO3JyXa, YCHJIEHHE NapHUKOBOro 3¢¢dekra, paspylieHue

O30HOBOTI'O CJIOA

Bonopon — anemeHT u npocroe BemecTBo. Haxoxknenue Boopoaa B
npupone, (U3MYECKHe U XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI

nosryyenust. Knenorsr u conmm
Monsipablit 00BEM razoB. PacuéTel o XUMUYECKUM YpaBHEHUSIM

dusnyeckre cBOMCTBa BOoAbL. Bosa kak pactBoputenb. PacTBopsl.
Hacelliennpsie 1 HEHaCHIIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBast 10J14 BEIIECTBA B paCTBOPE. XUMUYECKUE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpOB B IpUPO/IE U B )KM3HU UenoBeka. Kpyrosopor
BOJIbI B MpUpOAE. 3arpsA3HEHHE NPUPOIHBIX BoA. OXxpaHa W OYHMCTKA

MPUPOIHBIX BOJ




2.6

2.7

2.8

2.9

2.10

Knaccudukanuss  HEOpraHWYECKUX  COCAMHEHUH. (0)9701158
Knaccudukanus oxcuaoB: coieoOpa3yrommue (OCHOBHBIC, KHUCIOTHBIC,
amdoTepHbie) ©  HecosieoOpasyromue. HomeHknaTypa  OKCHIOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loiyuenne okcuaoB

OcHoBanmsi.  Kmaccudukanmst ~ ocHOBaHWM:  mENOYM |
HEepacTBOpHMEbIe OcHOBaHMs. HoMmeHkiarypa ocHoBaHuii. du3ndeckue u

XUMHUYECKHE CBOMCTBA OCHOBaHUM. [lonyyenue ocHOBaHUI

Kucnotel. Knaccupukanus kucnor. HomeHkIaTypa KHCIOT.
Pu3nyuecKrue U XMMUYECKHE CBOMCTBA KUCIIOT. PsiJl aKTUBHOCTH METAJIIIOB
H.H. bekerona. [lonydyeHue Kuciaor

Conu. Homenknarypa coseid. @u3znyeckue 1 XuMUYECKHUE CBOICTBA
couneil. [Tonyuenue coeit

I'enernueckass  CBSI3b  MEXAY  KJIacCaMH  HEOPTraHMYECKUX

COETUHEHUN

2.11

XUMHYECKUN  SKCHEPUMEHT:  KAueCTBEHHOE  OIpE/eSICHUE
colepkaHusi ~ KHUCIOpoJa B BO3JyXe, IIOJy4€HHE, COOHMpaHue,
pacmo3HaBaHHEe W  M3y4YeHHE CBOMCTB  KHCIOpoAa, HaOIIoJeHHe
BSaHMOHeﬁCTBHﬂ BCHIECCTB C KHUCIIOPOAOM H YCJIIOBHMA BO3HHKHOBCHHA U
MIpeKpaleHus TopeHus (moxapa), O3HaKOMIIEHHE ¢ 00pa3aMi OKCHIOB U
OMHMCaHUE WX CBOWCTB, TOJYYCHHE, COOMpaHHE, paClo3HABAHHE W
M3Y4YeHHE CBOWCTB Bojopoja (TOpeHue), B3auMOACHCTBHE BOJIOpOJA C
okcugom Meau(ll) (BO3MOXXHO HCIOJIB30BAaHUE BHICOMATEPHUATIOB),
HaOmoieHne 00pa3IoB BEIIECTB KOIWYECTBOM | MOIb, HCCIETOBaHHE
0COOEHHOCTEH pPACTBOPEHMsI BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE  PACTBOPOB C  OMNpENeIEHHOM  MaccoBOM  jmoneit
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METaJIaMH (HATpHEeM
U KampuueMm)  (BO3MOXXHO  HCIIOJIb30BaHHWE  BUJEOMATEPHUATIOB),
OTIpe/IeJICHUE PaCTBOPOB KHUCIIOT M IIEJIOUYEH C IMOMOIIBIO WHIMKATOPOB,
UCCIIeIOBaHNe 00pa3IlOB HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KIACCOB,
Ha0II0/IeHNe W3MEHEHUs OKPAaCKU WHIWKATOPOB B PAacTBOpax KHUCIOT U
menoued, uzydenwe B3aumopeictBus okcuma meau(ll) ¢ pactBopom
CEpHOM KHUCIOThI, KHCIOT C METAJUIaMH, PEaKIUMid HEeUTpaIu3aluu,
MOJIYYCHHUC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHUE OJHOI'O METajljia
JPYTUM M3 pacTBOpa COJM, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME

«BaxHennme Ki1accbl HEOPraHUYECKUX COCIAUHEHUIN»




[lepuonnueckuii 3axkoH U Ilepuoguueckas cucTeMa XUMHUYECKUX
sanementoB .M. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBS3b.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aknuun

3.1

3.2

3.3

[lepBble MOMBITKM KJIaccU(PUKAIMM XUMHYECKUX DIIEMEHTOB.
[lonssTue 0  rpynmax  CXOOHBIX  3JIEMEHTOB  (IICJIOYHBIE U
IeJIOYHO3EMENbHBIE METalIbl, TaJOreHbl, UHEPTHBIE Tra3bl). DJIEMEHTHI,

KOTOpBIE 00pa3yroT aM(pOTEepPHBIC OKCUIBI ¥ TUAPOKCHIBI

Ilepuonnueckuii 3akoH. Ilepunonnueckas cucTeMa XUMHYECKHX
anemenToB J[.M. MenzneneeBa. KopoTkonepuonHas U JUIMHHOIIEPUOAHAS
dopmbr  Ilepuommyeckoir CHUCTEMBI XHMHYSCKHX d3nemMeHToB 1M
MenpeneeBa. Ilepuonsl u rpynnbsl. Ousznyeckuid CMbICI HOPSIKOBOTO

HOMEpa, HOMEPOB MEpHOJia U IPYIIIbI AJIEMEHTA

Crpoenue atoMoB. CocTtaB aTOMHBIX sifep. M30Tonbl. DIeKTpOHBI.
CrpoeHre 5JIEKTPOHHBIX O0O0JIOYEK aTOMOB TEpBBIX 20 XUMHUYECKHX
aneMenToB [lepunoanueckoit cucremsl .M. MenaeneeBa. XapakTepucTuka
XMMHYECKOTO JIEMEHTA MO €ro MnojoxeHuto B Ilepuoguueckoil cucreme

.. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pauyCa aTOMOB XHUMHYCCKUX
9JICMCHTOB, MCTATNNIMYCCKUX M HEMCTAJJIMYCCKUX CBOMCTB IIO rpynmnamM nu
nepuoaam. 3HadeHue HepI/IO,I[I/I"IeCKOFO 3aKOHa H HepI/IOI[I/ILIeCKOI\/’I
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB IJIA Pa3BHUTHUA HAYKH WU IIPAKTUKU. I[I/I

MeHeneeB — y4EHBIN U IpakJaHUH

3.5

3.6

Xumuueckas cBs3b. KoBaneHnTHas (moisipHas ¥ HETIOJISPHAsi) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MloHHAs CBS3H
Crenensb okuciienns. OKUCIUTETbHOBOCCTAHOBUTEIBHBIC PEAKIIUH.

Hpoueccm OKHUCJICHUS 1 BOCCTaHOBICHHA. OKUCINTEIN U BOCCTAHOBUTECIIH

3.7

XUMUYECKUN  OKCIEPUMEHT: HW3y4eHHE O0Opas3IloB  BEIIECTB
METAUIOB W HEMETAUIOB, B3aUMOJECHUCTBUE THAPOKCUIA LMHKA C
pacTBOpaMM KUCJIOT M IIEJIOYEH, POBEICHUE OMBITOB, UITIOCTPUPYIOIIHNX
MpUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  peakuuii  (ropeHue,

peaKIy pa3I0KEHHUs, COCTUHCHHS )

9 KIIACC



Koxa

11

1.2

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa XUMHYECKUX
snementoB [[.M. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB XMMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOIOB,
KaJIisl, KajdblUUsg M UX COEIMHEHHM B COOTBETCTBHUM C IIOJIOKEHUEM

9JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

CTtpoeHue  BemiecTBa:  BUIbl  XUMHUYECKOH  CBsi3M.  THIbI
KPUCTAJUTMYECKUX PEIMIETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJUTMYECKON PEHIETKH M BHUJIa XUMHUYECKOU CBs3u. Kiraccudukamnus u
HOMEHKJIaTypa  HEOPraHWYeCKHX  BEIIECTB (MexxmyHaponHas U
TpUBHAJIbHAS). XHWMHYECKHE CBOKMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM KJIACCaM HEOPTraHWYECKUX COCIMHEHUM, TEHETHYeCKas CBS3b

HCOPraHUYCCKUX BCIICCTB

1.3

14

Knaccugukarus XMUMUYECKUX peakLui MO pa3iuyHbIM MpPHU3HAKAM
(MO 4YMcay M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEILIECTB, [0 TEIJIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENIeHel OKUCICHUS XUMUYECKUX JIEMEHTOB, 110
0o0paTUMOCTH, IO YYacTHUIO KaTajau3aTopa). DK30- U HHAOTEPMUYECKUE
peakiuu, TepMOXUMHUYecKre ypaBHeHUs. [IoHATHE O CKOPOCTH XUMUYECKOH
peakuuu

[TonsiTue 006 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKHUX DPEAKIIMSIX.
IloHATHE © TOMOTEHHBIX M TeTepOreHHbIX peakuusax. I[loHsaTue o
XUMHAYECKOM paBHOBecHU. DaKTOPHI, BIUSIONIAE HA CKOPOCTh XUMUYECKOM

PCaKMU U IMOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECUA

1.5

1.6

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKINH, SJIEKTPOHHBIN OaslaHC
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON peakuuu. (CocTaBlieHHE YypaBHEHUU
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI C MCIOIb30BAHUEM METOIA

AJIEKTPOHHOTO OajaHca

Teopusi 2IEKTPOIUTHUECKON IUCCOLMALMU. OJEKTPOJIUTBI U
HeaIeKTposnThl. KaTHoHbI, aHMOHBI. MeXaHu3M AMcCOIMali BEUIeCTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOH cBA3U. Crenens quccounanuu. CuiabHble
U cradble 2JeKTPOIUThl. Peakiiuu HOHHOTO oOMeHa. Y ClIoBUS MPOTEKaHUs
peakiuii MOHHOrOo OOMEHa, MOJIHBIE M COKpAIIEHHbIE MOHHBIC YPaBHEHUS

peaknuii. CBOMCTBA KUCTIOT, OCHOBAHHUI U COJICH B CBETE MPEICTABICHUI 00




1.7

ANIEKTPOJUTUUYECKON aucconnanu. KadecTBEHHBIE pEaKIMM Ha HWOHBI.

[TonsiTne o runponuse conen

XUMUYECKUN  DKCIHEPUMEHT:  O3HAKOMIIEHUE C  MOJCIISIMU
KPUCTAINIMYECKUX PEIIETOK HEOPraHM4YeCKUX BEIIECTB — METauIoB U
HeMeTalioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHS);
UCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTHM XMMHMYECKOH peakuuu OT
BO3CUCTBUS PA3IMYHBIX (PAKTOPOB; UCCIEIOBAHHUE 3JIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEIIECTB, Ipollecca TUCCOLUAIUMU KHUCIIOT, LIeoueld U cosel
(BO3MOYKHO HCHOJIb30BAaHUE BUIEOMATEPUATIOB); IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKK TPOTEKaHUs peakuuid HOHHOrO oOMeHa
(oOpa3oBaHue ocajka, BBIICICHHE Ta3a, 0Opa3oBaHUE BOJBI); OIIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peaKIni
(ropeHue, peakuuu — pasNOKEHUs, COEAMHEHHUSA);  paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KaUEeCTBEHHBIX PEAKIIMi Ha MOHBI,

PEIICHUC SKCIICPUMECHTAJIBHBIX 3a1a4

Hewmertanisl ¥ uxX coeIMHEHUS

2.1

OO0mass xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTpOEHUs
ATOMOB, XapaKTCPHBIC CTCIICHU OKHWCJICHUA. CTpOCHI/IC n q)HSI/I‘IeCKI/Ie
CBOWCTBA IMPOCTBIX BEIIECTB — TAJON€HOB. XHMHUYECKUE CBOMCTBA HA
IpuMepe XJopa (B3auMoIeHCTBUE C METAJUIAMU, HEMETaJJIaMH, LIEJI0YaMH).
XnopoBogopoa. ConsiHasg KHUCIOTa, XMMHYECKHE CBOICTBA, MOJyYEHHE,
npuMeHeHue. JleicTBre Xjopa u XJOPOBOJOPOJIa HA OPraHU3M YEeJIOBEKa.

Baxneiinue XJIOpUIbI 1 UX HAXOXICHUC B IIPUPOJLC

2.2

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcoOeHHOCTH
CTpPOEHHSI aTOMOB, XapaKTepHble CTemneHu okucieHus. CTpoeHue u
¢u3nyeckue CBOHCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA U CEpHI.
AnnoTpornHbie MOAU(PUKAIIMKA KUCIOPOJa W Cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBOZOpOA, CTpOEHHUE, (hU3UYecKHe M XUMHUYECKHE CBOWCTBA.
Oxcupl cepbl Kak MpeICcTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KHCIIOTa,
¢usnyeckue U XMMHUYECKHe CBOICTBa (00IIMe Kak MpeACcTaBUTeNs Kiacca
KHCIIOT U crnenuduueckue). XUMHUUECKHE peakuu, Jie)Kallue B OCHOBE
MPOMBIIIJICHHOTO CIOCO0a MOJNy4yeHHUs CepHOM KucnotTel. IIpumeHenue.
Comum cepHOM KHCIOTBHI, KaueCTBEHHas peakuus Ha Cyab(ar-uoH.

Haxoxnenue cepbl 1 €€ COEIMHEHUI B IPUPOJE. XUMHUUYECKOE 3arps3HEHUE




2.3

2.4

2.5

2.6

OKpy’)Kalolllel  Cpeapl  COeNMHEHUSMU cepbl  (KHCIOTHBIE  JTOK[IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBpaILEHUs

OOmas xapaktepucTuka 3yeMeHToB VA-rpynmbel. OcoOeHHOCTH
CTPOEHUS  aTOMOB,  XapakTepHble  CTENEHH  OKHUCIeHHs.  A3oT,
pacrpocTpaHeHHe B MPHPOJE, (PHU3HMUECKHE M XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B npupone. AMMHAK, €ro (pU3MUecKue U XUMHUECKUE
CBOICTBa, MoNy4YeHUe U npumeHeHnue. Coau aMMOHHS, UX (PU3HYECKUC H
XMMHUYECKHE CBOMCTBA, NpuMeHeHue. KadecTBeHHas peakLusi Ha HOHBI
aMMOHHs. A30THas KHCJOTa, €€ MOJy4YeHue, (PU3MUYECKue M XUMHUYECKHE
cBolicTBa (00ILIME KaK MPEICTaBUTENs Kilacca KUCIOT U crenu(pudeckue).
Hcnoap3oBanue HUTPATOB U collei aMMOHHS B KadeCTBE MHHCPAJIbHBIX
ynoOpeHuit. XuMu4eckoe 3arpsi3HeHUe OKpy Karoliel cpesibl COeTMHEHUIMHI

a30Ta (KMCIIOTHBIE JI0’KIH, 3arpsI3HEHNE BO3/yXa, [TOUYBbI U BOJOEMOB)

dochop, amnorponHbie MoaubuKauu ¢ocdopa, (U3HUESCKHE H
xumudeckne cBoiictBa. Oxcua  dochopa(V) um dochopras kucmora,
¢dusnveckue W XMMHUYECKHE CBOKCTBa, TNoJy4eHue. lcrnonp3oBaHue

¢docdaToB B KauecTBE MUHEPAIbHBIX YA0OpEeHU

O6mas xapakrepuctuka 3i1emMeHToB |VA-rpynnel. OcoOGeHHocTH
CTPOEGHHUS aTOMOB, XapaKTE€pHblE CTENEHH OKHCICHHA. YTIepon,
AJJIOTPOIIHbIE MOIU(UKAIINY, PACIPOCTPAHEHUE B IPUPOE, PU3NUECKUE U
XUMHYecKHe cBoiicTBa. Axacop6uus. KpyroBopoT yrieposa B mpHupoze.
Oxcuppl yriepona, UX pU3NYECKUe U XMMHUECKHUE CBOWCTBA, IEHCTBUE Ha
KHMBBIE OPTaHU3MBI, TIOJTY4YE€HUE U IPUMEHEHHE. DKOJIOTHYECKUE TPOOIIeMBl,
cBs3aHHbIE ¢ okcuaoM yriiepoaa(lV); rumoresa ri06aqbHOTO MOTETUICHUS
KJIUMaTta; MapHUKOBBIH 3¢ddekr. YrompHas Kuciaota U €€ COJM, HX
CI)I/ISI/I'-IGCKI/IG U XHUMHUYECKHEC CBOﬁCTBa, IMOJIYUCHUEC W TMPUMCHCHUC.
KayecTBenHast peakuusi Ha kKapOoHaT-MOHBL. Vcnonb3oBaHue kKapOOHATOB B

6LITy, MCIUIHHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO03SICTBE

[lepBoHayanbHble TMOHATHS OO0 OPraHWYECKUX BEILIECTBaX KakK O
COEMHEHMAX yriiepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, ITAHOJ, [JIMILIEPHH,
yKcycHast kucioTa). Mx coctaB u xumudeckoe crtpoeHue. [lonstue o
OMOJIOTMYECKH BRXKHBIX BELECTBAX: XKHUPaX, OeKax, yriieBoaax — U UX pOJu
B OKM3HM 4YelOBeKa. MaTepuaibHOE€ €IMHCTBO OPraHM4eCKUX U

HEOPraHUYECKUX COCIUHEHUN




2.7

Kpemnunii, ero ¢uznueckre 1 XUMHYECKUE CBOMCTBA, MOJIYYCHHUE U
npumMenenue. CoeuHeHns KpeMHus B ipupoje. Ooiue npeacTaBieHus 00
okcune kpemHms(lV) wu  kpemHmeBodl  kuciore. CuiIMKaThl, HX
UCTOJB30BaHUE B OBITY, MEIWIMHE, NPOMBIIJICHHOCTH. Bakueiimme
CTPOUTENIBHBIC ~ MaTepUallbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGiembl 6€30macHOTO HCHOJB30BAHUS CTPOUTEIBHBIX

MaT€purajioB B HOBCCHHCBHOﬁ KHN3HU

2.8

XUMUYECKUH HKCIEPUMEHT: M3y4eHHE O0pa3l0B HEOPraHWYECKUX
BELIECTB, CBOMCTB COJISIHOW KUCIJIOTBI; IPOBEIECHNE KAaUECTBEHHBIX peaKUil
Ha XJIOPUI-UOHBI M HAONIOJACHHE MPU3HAKOB WX MPOTEKAHUS; OIBITHI,
oTpakarmue (U3NYECKUE W XUMHYECKHE CBOMCTBA TaJIOTCHOB M WX
COeTMHEHU I (BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB);
O03HAKOMJICHHE C 00pa3llaMu XJIOPUIOB (TaJOre€HUIOB); O3HAKOMIICHHE C
oOpa3uamMu cepbl U €€ CcoeIuHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIOACHHE TIpolecca OOYIJIMBaHUS caxapa o[
JeCTBHEM KOHIEHTPUPOBAHHON CEPHOU KUCIOTHI, U3YYEHUE XUMHUUYECKUX
CBOMCTB pa30aBJIECHHON CEpPHON KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHON
peakiuu Ha cynbpaT-uOH U HAOMIOJeHHEe MpU3HaKa €€ MPOTEKAHUS;
O3HaKOMJIEHHE C (PU3MYECKHMHU CBOMCTBaMHM a30Ta, (ochopa u ux
COoeIMHEHUI (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEpPHAJIOB), 0Opa3LamMu
a30THBIX W (GochOpHBIX  yAOOpeHHWH;  ToJydeHue, coOupaHue,
pacrno3HaBaHHe ¥ U3yueHHE CBOMCTB aMMHUAKa; MPOBEJICHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUS M (ochaT-MOH M HU3yUYEHUE INPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C
MeZblo (BO3MOXKHO MCIOIb30BaHUE BHACOMATEPUAJIOB); U3yUEHHE MOeei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadurta, GpyiepeHa; 03HaKOMIIEHHE ¢
MIPOLIECCOM aJICOPOIMH PaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM U
YCTPOMCTBOM MpOTHBOra3a; MOJy4YeHHe, COOMpaHHe, paclo3HaBaHUE U
M3yueHHe CBOMCTB YIJIEKUCIIOTO I'a3a; MPOBeIeHHE KaueCTBEHHBIX PEeaKInit
Ha Kap6OHaT- U CUJIIMKAT-MOHBI U HU3YYCHUC IPHU3HAKOB HX IPOTCKAHUA,
O3HAKOMJICHHE C MPOIYKIMEH CHIMKATHOM MPOMBIIIICHHOCTH; peIleHue
SKCIIEPUMEHTAJBHBIX 337auy Mo Teme «BaxHeilline HeMeTaulbl U UX

COCOUHCHUA»

MeTamisl 1 uX COCAUHCHHUA




3.1

OOmas xapakTepucTHKa XHMHUYECKHX JJIEMEHTOB — METAJIOB Ha
OCHOBaHMM HX ToJiokeHUs B llepuoamyeckoil cucTeMe XUMHUYECKHUX
snementoB JI.1. MenneneeBa u ctpoenusi atroMoB. CTpoeHHE METalljIoB.
Meramueckasi CBA3b U METAUIMYECKass KPUCTAUIMYECKasl peleTKa.

DIJIEKTPOXUMHUYECKUH Psijl HAIPSYKEHU METallloB

3.2

3.3

duznyeckre U XUMUYECKUE CBOIcTBa MeTayioB. OO0miue crnocoObl
noJy4eHus MeTauioB. [IoHSITHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI
3aluUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTyH, JOPATIOMUHUN, OpOH3a)

Y MX TIPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH

[[{eounble MeTayuibl: mojoxkeHue B llepuommueckon cucreme
xumuueckux veMeHtoB .M. MenpaeneeBa; CTpoeHHME HUX aTOMOB;
HaxoJieHue B nnpupoe. Dusnyeckrue 1 XUMUYECKUE CBOMCTBA (Ha IPUMEPE
HaTpus U Kamust). OKcuabl U THAPOKCUABI HAaTpus U Kanus. Ilpumenenue

MCJIOYHBIX MCTAIJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[llenoyno3eMeNnbHBIC METAIBI MarHUi M KajbIUH: IMOJIOXKCHHUE B
Ilepnonnueckoir cucreme xumudeckux a3iieMeHTtoB J[.M. MeHnneneesa;
CTPOECHUE UX ATOMOB; HAXOXJAEHUE B Ipupoc. PU3NYECKUE U XUMUYECKHE
CBOMCTBAa MarHusi W Kainblius. BakHeilmme coequHeHus Kalblus (OKCHI,

THIPOKCHI, CONN). JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AnromyHui: nonoxeHune B Ilepuommueckoil cucteMe XMMHUYECKHX
anemeHnToB /.M. MenneneeBa; cTpoeHHe aToMa; HaXOKJIECHUE B IIPHUPOJE.
duznyeckrue U XUMHUYECKHE CBOICTBa amoMHMHUS. AMQOTepHbIe CBOHCTBA

OKCHJa U TUAPOKCHIA AJTFOMUHUSA

Kenezo: mnonoxkenne B Ilepronnueckoil cUCTEME XUMHYECKUX
anemeHToB /.M. MenneneeBa; CTpO€HUE aTroMa; HaXOXKJICHUE B MPUPOJE.
Du3NYeCKNe U XUMUYECKHE CBOMCTBA ene3a. OKCHIbL, THIPOKCHUIBI K COTH

xene3a(ll) u xxenesa(lll), ux cocras, cBolicTBa U MOTy4YEHHE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMyu METalIOB
Y CIUIaBOB, MX (M3UYECKUMHU CBOMCTBAMU; H3YUYCHUE PE3yJIbTaTOB KOPPO3UHU
METaJJIOB (BO3MOYKHO KCIIONh30BaHUE BUAEOMATEpUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUSA OKCHAA KajdbllUd ¥ HATPUS C BOJOW (BO3MOXKHO
WCII0JIb30BaHNUE BUICOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOU BOBL;
mpolecca TOpPeHHsl XKejle3a B KHUCIOpoAe (BO3MOXKHO HCIOJB30BaHUE

BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKaHHWs KAuyeCTBEHHBIX pPEaKLUUH Ha




HOHBI (MarHus, Kajblius, amoMuHus, nuHka, xenesa(ll) u xemesa(lll),
menu(ll); nabmroneHne u omucaHue MPOIECCOB OKpallMBaHUS IUIAMEHU
WOHAMHU HATpWs, Kauus W Kaiublus (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); HCCIEIOBaHUE aM(POTEPHBIX CBOWCTB THIPOKCHIIA
AIIOMUHUS U TUAPOKCH]IA IMHKA; PEUICHUE SKCIICPUMEHTAIBHBIX 33134 110

TeMe «BakHenre MeTaIbl U UX COSIUHEHUI
4 XHUMHS U OKpYXKarolas cpena

Hosrie Mareprajbl U TCXHOJOTHHU. BGH_IGCTBa U Marcpuajbl B
41 HOBCGHHCBHOﬁ J)KU3HU 4ejloBeKa. XHUMUS U 300POBbE. be3onacHoe

MCIIOJIb30BaHUE BEIIECTB M XUMUUECKUX peakiuii B ObITy. [lepBas momomrs

IIpU XUMHUYCCKUX OXKOTI'aX U OTPABJICHHAX

OCHOBBI 3KOJIOIMYECKONH I'PaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHHE
4 okpyxatomed cpenbl IIJIK. Ponp XumMuM B pelIeHHMH 3KOJOTMYECKHX
npo6uem. [IpupogHbIe HCTOYHUKY YTIEBOJOPOIO0B (Yroib, MPUPOIHBIH ra3,

He(Th), MPOIYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

13 XUMHUUECKUN HKCHEPUMEHT: H3ydeHue oO0pas3loB MaTepuanoB
(cTekio, cIiIaBbl METAIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'2 1O XUMHUHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOH OBPA3OBATEJBHON
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K MNPEAMETHBIM pe3yJbTaTaM
NpPoOBEPAEMOro 0a30BOr0  ypPOBHSI OCBOEHHSI OCHOBHOW  00pa3oBaTe/ibHOI
TpeOoBaHus NpPOrpaMMbl OCHOBHOI'0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1 IIpencraBnenue:

0 MO3HABAEMOCTH SBJIEHUN IPUPO/IbI, TOHUMAaHUE OOBEKTUBHOMN

3HaYMMOCTH OCHOB XHMHYECKOM Hayku Kak 00JacTh COBPEMEHHOIO

11 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyIbTYyphl W MPAKTHUYECKOU
NeSITeIbHOCTH 4YelloBeKa B YCIOBUSX COBPEMEHHOro OOIIecTBa;

IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

19 0 HAay4YHBIX METOdax IIO3HAaHUs, B TOM HHUCIIC

OKCIICPUMCHTAJIBHBIX W  TCOPCTUUYCCKUX MCTOAAX HUCCIICAOBAHUA




1.3

BCIICCTB W HU3YUYCHUSA XHUMUUYCCKHX peaKHHfI; YMCHHE HCIIOJIB30BATh

MOACIN IJIA 00BsICHEHHS CTPOCHHUA aTOMOB U MOJICKYIJI

0 cdepax npopeCcCHOHATHHON NEATETHHOCTH, CBS3aHHBIX C
XMMHEH W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX XUMHUYECKOW HAayKH, YTO IIO3BOJUT OOy4aromumcs
paccMmarpuBaTh XUMHIO Kak cepy cBoeit Oyayieit mpodeccHoHaIbHOM
JESTeIbHOCTH U CIeNIaTh OCO3HAHHBIN BBIOOP XMMHUU KaK MPO(PHUILHOTO

IpeaMeTa Mpy Nepexo/ie Ha YpOBEHb CpeHEro o0IIero oopa3oBaHus

2.1

2.2

Bnanenue CHCTEeMON XMMHYECKHX 3HAHUN 1 YMCEHHEC IPUMCHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIKOYACT:

BOKHEHUIIINE XUMUYCCKUEC MOHATHS: XUMHYECKHUM AJICMEHT, aTOM,
MOJIEKYJIA, BELIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOJHAA U
HEOJIHOPOJHASI CMECh, OTHOCUTEIIbHBIE aTOMHAs1 K MOJIEKYJISIPHAs MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBaHHWE, COJIb (CPEIHssA), XUMHUYECKas PeaKIfus,
pEaKkIMu COCIUHEHHUS, PEaKLUHMH Pa3JIOKEHUS, PEaKIUU 3aMEICHHUS,
peakiuu oOMeHa, TeTIOBOM AP PEKT peakinu, SK30- U SHAOTEPMUIECKHE
peakiuu, pacTBOp, MaccoBas JOJsI XUMHUYECKOrO JJEMEHTa B
COETMHEHNH, MAacCOBasi J10JI1 U MPOIEHTHAs KOHUEHTPalKs BEIIECTBA B
pacTBope, SApO aToMa, ICKTPOHHBIM CIION aToMa, aToMHas OpOUTAallb,
paanyc aToMa, BaJ€HTHOCThb, CTEIEHb OKUCJICHMsS, XUMUYECKas CBS3b,
3IEKTPOOTPULATENBHOCTD, MOJSIPHAS U HETIOJSPHAsE KOBAJICHTHAS CBS3b,
WOHHAsl CBA3b, METAJUIMYECKass CBs3b, KpUCTAJUIMYECKass pemeTka
(aroMHasi, WOHHAs, METAUTUYECKas, MOJIKYJSIpHAs), HMOH, KaTHOH,
AQHUOH, BJIEKTPOJIUT U HEJIEKTPOIIUT, HNEKTPOIUTHYECKAS AUCCOLUAIIHS,
peaknMu ~ MOHHOTO  OOMEHa, OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIC
peaxkinu, OKUCIUTENIb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE,
AIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIe W HEOOpaTUMBbIE
peaxiuu, CKOpOCTh XUMUYECKOM peakiuu, katanuzarop, [IJIK, koppo3us
METaJJIOB, CTUIABbI

OCHOBOIIOJIAraroIne 3aKOHbI XUMHUU: 3aKOH COXPaHEHUSI MacChlI,
nepuoanueckuii 3akoH .M. Menzaeneesa, 3akOH OCTOSIHCTBA COCTABA,

3aKOH ABOTaapo

2.3

TEOpUU XUMHHU: aTOMHO-MOJIEKYJIpHasi Teopus, Teopus

SHGKTpOHI/ITH‘-IeCKOﬁ Jucconuanumn




Binanenne ocHoBaMH XMUMHYECKOW TPAMOTHOCTH, BKJIFOYAIOIIIEH

3.1

3.2

YMEHHE TMPaBWIHLHO WCIIOJIb30BaTh H3YYEHHBIC BEIIECTBA U
MaTepuanbl (B TOM YHCIE MHUHEpaJbHbIE yIOOpEHHUs, METalulbl U
CIUIaBBI,  TPOMYKTHI  TEPEpadOTKH  TPUPOJHBIX  HCTOYHUKOB
yIIACBOIOPOAOB (YIisl, IPUPOIHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO3SICTBE, HA MMPOU3BOJCTBE M TOHUMAaHKUE 3HAYCHUS JKUPOB, OCIIKOB,
YIIICBOJIOB JJIsI OPraHU3Ma YeJIOBEKa; yMEHUE MPOTHO3UPOBAThH BIUSHUE
BEIIECTB W XUMHUYECKUX TMPOIECCOB HAa OpPraHW3M 4YeJIOBEKa U
OKPYKaIOIIYIO IPUPOIHYIO CPEIy

YMCHHUEC HHTCIpHUPOBATH XHMHUUYCCKHMEC 3HAHWA CO 3HAHUAMU

APpyrux y‘Ie6HBIX npeaMCETOB

3.3

3.4

HAIMYUE ONbITa paboThl C Pa3sIUYHBIMU  HCTOYHHKAMU
nH(pOpMalUY N0 XUMUU (HaydyHas ¥ Hay4YHO-TIOMYJIApHAs JTUTEpaTypa,

CJIOBapH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHMUBATH I/IH(bOpMaIII/IIO O B€IICCTBAxX, UX
MMPpEBpaAlICHUAX U ITPAKTHICCKOM IIPUMEHCHUN U YMCHUC UCIIOJIb30BATh

e€ JUIs pelieHns yueOHO-T103HaBaTeIbHbIX 3a/1a4

Bnanenue OCHOBaMH MOHATUHHOTO anmapara u
CUMBOJIMYECKOTO  sI3pIKa XMMUH  JUId  COCTaBleHHs  (opMyi
HEOPraHWYECKUX BELIECTB, YPAaBHEHHM XUMHUYECKUX  PEaKIUil;

ocHoBaMHU xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHOI)

VYMeHne  OOBSCHATH  CBSI3b  IOJIOKEHHMsI  JJIeMEHTa B
[Iepnonnueckoil CUCTEME C YHUCIOBBIMU XAPAKTEPUCTHUKAMU CTPOCHMS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, odliee Yucio
AJIEKTPOHOB), pACHpPECICHUEM DJEKTPOHOB IO 3HEPreTUYECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX Nepruoa0B, Kajlvusd U KaJIbIIUA

[IpencraBienue O TEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paJMyC aToMa, JJIEKTPOOTPHIATEIHHOCTS),
HpOCTI)IX U CIIOKHBIX BCHICCTB OT IIOJIOKCHHUA DIIEMCHTOB B
[Teproandeckoit cucreme (B MaJbIX MePUOaX U TJIABHBIX MOATPYIIIax)

1 DJICKTPOHHOI'O CTPOCHUA aTOMa

YMeHue kraccupuimpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTraHNUYCCKUEC BCIICCTBA




7.3

XUMHYCCKUEC pCaKIIUH

8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh U CTCIICHb OKHUCICHHUS XHMHYCCKHX JJIEMEHTOB,
' 3apsi HOHA
8.9 BHJI XUMHUYECKOW CBSI3U U THI KPUCTALTUYECKONH CTPYKTYPHI B
' COCIMHCHMSX
8.3 XapakTep Ccpenbl B BOJHBIX pPAacTBOPax BeMIECTB (KHUCIIOT,
' OCHOBaHHHN)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTEIb
9 YMeHHue xapakTepu3oBaTh (PU3WYECKHME M XUMHUYECKUE
CBOMCTBA:
MIPOCTBIX BEMIECTB (KUCIOPOJ, 030H, BOJOPO, rpadut, aamas,
9.1 KpEeMHHH, a30T, hocdop, cepa, XJI0p, HAaTPHUH, KaJIMid, MAarHUH, KaJIbIUH,
QATIOMUHHUM, KEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX pacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJd, OKCHUIBI ¥ THIPOKCHJIBI
9.9 metaioB |-11A rpymm, amomunus, meau (11), nunka, xenesa (11 u 1),
' okcuabl yraepoaa (I u 1V), kpemuus (1V), azora u dpocdopa (Il u V),
cepol (IV u VI), cepuucras, cepHasi, a30Tuctasi, a3otHas, ¢ocdopHas,
YTOJIbHASI, KPEMHHUEBAsI KUCIIOTA U MX COJIH)
MPOTHO3MPOBATh W XapaKTepHU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHCHMOCTH OT HMX COCTaBa M CTPOCHHs, MPUMEHEHHE BEIIECTB B
' 3aBUCHMOCTH OT HX CBOMCTB, BO3MOXKHOCTH MPOTCKAHUS XHUMHUYCCKUX
MIPEBPAICHUI B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBIsITh MOJEKYISpHbIE M HMOHHBIC YpaBHEHUS
peakuuii, B TOM 4UCJeE!
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKLU
103 WUTIOCTPUPYIOMINX XUMUYECKUE CBONCTBA M3YYCHHBIX KIIACCOB
' (TpyImi) HeOpraHU4YEeCKHX BEIIECTB
104 MOATBEPKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MEXKTy HUMHU
11 YMeHre BBIYUCATH (IIPOBOIUTH PACUYETHI):




OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,

td MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa B COCTMHEHUHU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSIM XUMHUYECKHX PEaKLUUi U HAXOAUTh KOJTUYECTBO
' BEIIECTBA, 00BEM U MacCy peareHTOB WM POJYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJAaM{ HAy4HOTO TIO3HaHUs (HaOIroaeHue,
191 U3MepeHue, IKCIIEPUMEHT, MOJACTUPOBAaHNE) MTPU U3YUYECHUHU BEILECTB U
' XUMAYECKHX SIBJICHUH; YMeHHE Cc(HOpMYyIHpOBaTh MpodieMy |
MIPEJIOKUTH MYTH €€ PeIICHUS
122 6e3omacHoi paboThl C XUMHUYECKUMHU BEIIECTBAMH, XMMHUYECKOI
' MOCYIOH 1 JTaOOpaTOPHBIM 00OPYOBAHUEM
npaBujaMu  0€30MacHOr0  OOpamieHusi ¢ BEHIECTBAMH,
UCIOJIb3YEMBbIMU B TIOBCEIHEBHOM JKHU3HH, MpPaBHJIaMU TOBEJICHUS B
123 nensax cOepexXeHUs 3JI0POBbsI M OKPY)KAIOUIEH NPHPOIHOW CpEeIbl;
' NOHMMaHHe BpeAa (OMacHOCTH) BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U TPEIOTBPAIICHUS
UX BPEIHOTO BO3ECHCTBUS
13 Hamnume  mpakTU4ecKWX  HABBIKOB  IUIAHUPOBAaHHA U
OCYILECTBICHUS CIETYIOIUX XUMUYECKUX SKCIIEPUMEHTOB:
U3ydyeHHe U omnMcaHue (U3NYECKUX CBOMCTB  BEIECTB;
131 O3HAKOMJICHHE ¢ (PU3MUYECKHIMH M XUMHYECKUMH SIBJICHUSMH; OTIBITHI,
WUTIOCTPUPYIOIIKE MPU3HAKY MPOTEKAHUS XUMHUUECKUX PEaKIUi
13.2 u3y4eHHne crocoOOoB pa3zieseHus cMmecen
MOJydeHHEe KHCIOpOJa M W3YyYeHHE €ro CBOWCTB; IOJIyueHHE
13.3 BOJIOPOJIa ¥ M3YYEHHUE €r0 CBOWCTB; IOJyUYECHHE YIJIEKHCIIOrO Ta3a U
U3y4eHHE €ro CBOMCTB; MMOJIyueHIEe aMMHaKa U U3y4YeHHEe ero CBOMCTB
134 IPUTOTOBJIEHHE PACTBOPOB C OMpeAeTIEHHON MaccoBOM noneit
' PacTBOPEHHOTO BEIIECTBA
NpPUMEHEHHE MHIUKATOpOB  (JIakKMyca, METWJIOpaHXka M
13.5 dbeHondTanenHa) sl OMpeneTeHUsT XapakTepa cpeibl B pacTBOpax

KHUCJIOT U IEJIOYEN




13.6

13.7

HUCCIICOOBAHHUEC M OIIMCAaHHEC CBOICTB HCOPraHM4YCCKUX BCIIICCTB
Pa3IMYHbIX KJIACCOB; M3Y4YCHHC B3aUMOJCHCTBHUS KHCIIOT C METajljlaMu,
OKCHJaMHU METAJJIOB, PACTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSIMU,
COJIIMU; TTOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OAHOI'O
MeTaJula AOPYruM HM3 pacTBoOpa COJIHU; HCCIECAOBAHHC aM(bOTepHBIX

CBOMCTB TUAPOKCUA0B aJIFOMHUHUSA U HTUHKA

PCIICHUC SKCICPUMCHTAJLHBIX 3a4ad IO TEMam: «OCHOBHEBIE
KJIACChI HEOPTraHUYCCKUX COGHHHGHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘ICCKa${
JUucconuanus, «Baxneine HeEMETaIbI M HUX COCAUHCHUA,

«BaskHelme MeTaiabl 1 X COCANHCHUA»

13.8

XUMHUYECKHUE OKCIEPUMEHTHI, WJUTIOCTPUPYIOLIUE TMPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOTO OOMEHA; KAa4eCTBEHHBIC PEaKluy Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpAaxX HMOHBIL: XJIOPUI-, OPOMUI-,
uonun-, cynbdar-, pocdar-, kapOOHAT-, CHIUKAT-aHUOHBI, THIPOKCH]I-
HMOHBI, KATHOHBI aMMOHHSI, MarHUs, KaJIbITUS, ATFOMUHUS, Kene3a (2+) u

xkenesa (3+), menu (2+), nuHKA

14

YmMmenue:

141

MNpEACTaBJIATh PE3YJIbTATHI JKCIICPUMCHTA B (I)OpMe BBIBOIOB,
J0Ka3aTciIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATh CBA3U  MCKAY  PCAJIBHO Ha6J'IIOI[aeMLIMI/I
XUMHWYCCKUMHU ABJICHUSAMU U IIPOLCCCaMU, IPOUCXOJAIINMHA B MAKPO- U

MHUKPpOMUPE, OOBACHATH IIPpUYHHBI MHOFOO6paSI/I$I BCIICCTB



HEPEYEHDb 2JIEMEHTOB COAEP KXAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS

1 HCpBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

1.1 YucTeie BemecTBa U cMec. CriocoObI pa3zieiieHus: cMecei

19 AToMBI U MOJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJIBI
XHUMHUYCCKUX 3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

13 Xumudgeckast (bOpMy.]'Ia. BanenTHOCTF aTOMOB XHMMHYSCKHX

3eMeHTOB. CTEeIeHbh OKUCIIEHUS

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB. OtHocHUTeNbHAsS aTOMHAas
1.4 macca. OTHOcHUTENIbHAsA MOJICKYJIsIpHas  Macca. MaccoBas ngoas

XHUMHUYCCKOI'o 3JICMCHTA B COCIJMHCHHUHN

KonnyectBo BemecrtBa. Monbs. Momnspras macca. MosipHbIN
1.5 00bEM razoB. B3anMocBsI3b KOIMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX

CAWHUI BEIICCTBA

®Ou3NUeCKUe U XUMHYCCKHE SIBIICHHS. X IMHYICCKAS pcaKknuus u eé
1.6 IIPU3HAKHU. 3aKoH COXpaHCHHUA MaCCbl  BCIICCTB. XUMHYECKHE

YpaBHEHUS

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U Hepnozu/lqecxaﬂ CUCTCMA XUMHUYCCKUX

anemenToB J[.. MenneneeBa. CtpoeHne aToMOB

[Tepuoanueckuii 3akoH. Ilepuoanyeckas cucremMma XUMHUYECKHX
2.1 anemenToB J1.11. Menaeneesa. [leproae! u rpynmsl. @U3nyeckuii CMbICI

MMOPpAAKOBOIoO HOMEpPA, HOMECPOB IIEPHUOAAa U T'PYIIIIbI SJICMCHTA

Crpoenne aromoB. CoctaB aroMHbIX snaep. M3oTomsbl.
2.2 OnextpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JOYEeK aTOMOB MepBbIX 20

XUMHYECKHX 1eMeHTOB [lepnoanueckoii cucremsl [1.11. Menneneesa

3aKOHOMEPHOCTH B  HM3MEHEHHM CBOWCTB  XHMHYECKHX

AJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KaJIUs, KaJblHs (paguyca aTOMOB,

2.3 ANEKTPOOTPHUIIATETLHOCTH, METAUTMISCKUX W HEMETATUYCCKHX
CBOWCTB) M MX COCJAMHEHUI B COOTBETCTBHUH C IMOJIOKEHUEM 3JICMEHTOB

B [leprnoandeckoi cuctemMe U CTPOEHUEM X aTOMOB

3 CtpoeHue BemecTBa




3.1

Xumuyeckasi cBs3b. KoBaneHTHast (mosispHasi ¥ HETOJISIpHAs)
CBA3b. JIEKTPOOTPUIATEIIBHOCTh XUMHUYECKUX 3JIEeMEHTOB. HoHHas

CBsA3b. MeTaymmueckas CBI3b

3.2

Tunel  KpUCTAJUIMUECKUX  peméToK  (aromMHasi, HOHHas,
MeTaJUIM4ecKasi), 3aBUCHMOCTh CBOMCTB  BEIIECTBA OT THIIA

KpHCTaHJII/I‘ICCKOﬁ peH_IéTKI/I 1 BUAA XHUMHYECKOH CBSI3U

4.1

Baxneimme npeaACTaBUTCIIN HCOPTraHNYCCKUX BCIICCTB.

Hemeramis! u ux COCAUHCHUA. MeTamisl 1 UX COCIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPraHHUYECKUX
COCIMHEHUI: OKCHIOB (COJ€00pa3yrolliue: OCHOBHBIC, KHCIIOTHBIE,
ampoTepHBIE) U HecoyieoOpasyrolue, OCHOBaHUU (mWEnouun U
HEPacTBOPHUMBIC OCHOBAHHS), KHCIOT (KHUCIOPOACOAEpXKAIINE U
OECKHUCIIOPOIHbIC, OTHOOCHOBHBIC U MHOT'OOCHOBHBIE); COJICH (CPEeIHHUX

1 KHCJIBIX )

4.2

4.3

4.4

OuU3NYECKME W XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJUIOB: BOJOpPOJA, XJIOpa, KUCJIOpOjaa, cephbl, a3zora, docdopa,
yriiepoaa, KpeMHUs

OuU3NYECKME W XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-
METQJUIOB: JIUTHUS, HATpHUs, KaJius, MarHusg WU KaJblUs, aJlOMUHHUS,

xKeleza. DIEKTPOXUMUUECKUN Pl HAlIPSDKEHUH METalJIoB

OuU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOIHBIX COCTMHEHUI

HEMCTAJUIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJA, aMMHUAKA

4.5

®u3znueckue U XMMHUYECKHE CBOWCTBA OKCHIOB HEMETAIIOB:
cepst (1V, VI), azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V),

kpemuusi(1V). [TonydeHne OKCHI0B HEMETAIIIOB

4.6

4.7

Xumnueckue cBoricTBa okcuioB: MmetaiuioB |A—IIA rpymm, nrHKa,
meau(11) u xenesa(ll, 111). [Tonydenue okcua0B METAIIOB

XUMHYECKUE CBOWCTBA OCHOBaHUN U aM()OTEPHBIX THAPOKCH]IOB
(Ha mpuMepe TUIPOKCHUIOB ANIOMHUHUS, Kene3a, nuHka). [lomydenue

OCHOBAaHUHU M aM(OTEPHBIX THIPOKCUIOB

4.8

4.9

OO0mue XWMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOM,
CEpPOBOJIOPOTHOM, CEPHHUCTOM, CEpHOHM, a30THOH, (ochopHOI,
KPEMHHUEBOM, YTOJIBHOM. Oco0sie XAMUYECKHUE CBONCTBA

KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. [lomydenne kuciaor

OO6mue xumuueckue cBoicTBa cpenHux cojeil. [lomydenue

coJien




4.10
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[Tony4yenue, cobupanue, paclio3HaBaHUE BOJOPOa, KHCIOPOAA,
aMMHaKa, yriieKUCIIOro rasa B 1adopaTopuu

Ilomyyenne aMMuaka, CEpHOM UM  a30THOM KHUCIOT B

IIPOMBIINIJIICHHOCTH. O6ume CIIOCOOBI IIOJIYYCHHA MCTAJIJIOB

412

5.1

I'eHeTnyeckass CBSA3b MEXKIY KIaccaMHM HEOPTaHUYECKUX
COCIMHEHU I

XUMUYECKUE PEAKIIUU

Knaccupukanuss XMMUYECKUX peakIuil 10  pa3IHYHBIM
IIPU3HAKaM: 110 YHUCIIy U COCTaBYy y4aCTBYIOLIMX B PEAKLIUH BELIECTB, 10

TerIoBoMY () PeKTy, Mo U3MEHEHHUIO CTETIeHEH OKUCIICHUSI XUMHUECKUX

3JICMCHTOB

5.2

5.3

5.4

5.5

6.1

6.2

6.3

TemnoBoit 3¢ dexkr xuMHYecKOW peaknnuu, TEePMOXHUMUYECKHE
ypaBHEHMs. DK30- U HHJIOTEPMHUUYECKHE peaklUH. TepMOXUMHUECKUE

YpaBHEHUS

OKHCIUTEIFHOBOCCTAHOBUTECIIHHEIC p€akuunu. Oxucnurenn Hu
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCICHUA u BOCCTaHOBJICHU .

DJNEeKTPOHHBIN OajlaHC OKUCIUTEIFHOBOCCTAHOBUTEIIBHOM PEaKIINU

Teopust JIEKTPONIUTHYECKON AUCcourani. KaTHOHbI, aHHOHBI.
DNEKTPOIUTHl U HEINEKTPONUTHL. CUIIbHBIE U C1a0ble JIEKTPOIUTHI.

CreneHp IUCCONUAIAN

Peakuun wmoHHOro oOmeHa. YcClIOBUS NpPOTEKaHUS pPEaKIMM
MOHHOTO OOMEHa, TNOJHbIE U COKpalIEHHbIE WOHHbBIE YpaBHEHMS
peakuuii

XHUMHS ¥ OKpYXarolas cpeaa

Bemectsa u marepuanbl B IOBCEIHEBHOM JXU3HM 4YEJIOBEKa.
be3onacHoe WCIIONB30BaHWE BEIIECTB M XHMHUYECKMX pPEaKUUHd B
nabopatopuu U ObITy. [lepBas momorib NpU XUMHUYECKUX OXKOTrax U

OTpPABJIEHUAX

XUMHYECKOE 3arpsi3HEHHE OKpYXarolel cpenbl (KUCIOTHBIE
JOX/IM, 3arps3HEHHE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
npenotBpamieHus IlpenenbHass aomycTrMas KOHIIEHTpAlMsl BEIIECTB
(ITIK). Ponb XuMuM B pelICHUH SKOJOTHYECKUX MpoOsieM. YCUIeHue
MapHUKOBOTO 3(deKTa, pazpyiieHrne 030HOBOTO CIIOS

[Ipumenenue cepsl, azota, Gocdopa, yriaepoaa, KpeMHUS U UX
COeMHEHUIl B OBITY, MEIUIUHE, MPOMBIIUIEHHOCTH M CEIbCKOM

xo3siictBe. IlpuMeHeHne MeTasioB W CIJIaBOB (CTallb, YYTYH,




TIOPATIOMUHKM, OpOH3a) B OBITY M MIPOMBINUICHHOCTH UX COCTMHECHUM.
[lonsiTe O KOPPO3UM METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT

KOppO3uu

[IpuponHble UCTOYHUKU YTIEBOAOPOAOB (Yrojib, HMPUPOIHBIH

6.4 ra3, HeTh), MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH
[lepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BEHIECTBAX KakK O
6.5 COCIMHEHMSAX yriiepofa (MeTaH, 3TaH, OSTWICH, AaleTWIeH, 3TaHoI,
' [JIUIEPUH, YKCycHast kucioTa). [loHate o OMOJIOrMYEeCKH BasKHBIX
BEIIECTBAX: XKHPaxX, OeTKaX, YIJIeBOIaX — M UX POJIH B )KU3HH UEIIOBEKa
7 Pacuérsr:
7.1 1o (hopMyiIaM XUMHYECKHX COSAMHEHHH
7.2 Macchl (MacCOBOM) JOJIM PAaCTBOPEHHOTO BEIIIECTBA B pacCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




