INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa 1mo XuMmMuM Ja€T NpeACTaBICHHE O IesAX, oOmed crpareruu OOy4deHHs,
BOCIIUTaHUsSI M Pa3BUTUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 I0C/Ie0BaTebHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeNIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YypOBHE Leled H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00Yy4aroIIerocs 1o 0OCBOCHUIO y4eOHOIO COJIepIKaHuU.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HH, TaKk U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyecku aJanTHUPOBaHHBIM OTpakKeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaromyMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrpykTypa conepkaHHs IIPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ConepiaHue CKIAAbIBAETCS U3 CHCTEMBbl NMOHIATUH O XMMUYECKOM
DJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YpPOBHS K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HAydyHOW KAapTUHBI MUpa B JIOTHKE €€ CHCTEMHOH MpUPOJBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUW W HMX TPUMEHEHMH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpUOOPETHN TaKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMAaTHYecKoe IpUOOLIEHHE O0O0y4aroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIONb3ysd 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHHWHA I BBIPAOOTKM JKOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCTUHEHHH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMocCBs3b KOJIMUECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€rel o hopmynamMm XUMHUYECKUX COCTUHEHUH.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBmiiaMu pabOThl B JIaOOpaTopuu U IpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt01eHne
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TNpOBEIEHHWE OUYUCTKH MOBAapPEHHON coiM, HaOJIIOACHHE U ONHCAaHHE
pEe3yNbTaTOB IMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TMONyYeHHS KHUCIOpoJa B JabopaTopuul U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TermoBoit >(h(PeKT XUMHUYECKOW pEaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemMeHT M mpoctoe BemiecTBO. HaxokneHue Bogopoda B INPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHBIE PAcTBOpPbI. PacTBOpMMOCTh BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pacTtBope. XuMu4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Okcunbl. Knmaccuduxamuss OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenxknarypa coneil. ®dusznueckue u XxuMudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACWCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAX KHUCIOT W IIENOYEH, U3ydYEeHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNKM XUMHUECKUX dieMeHToB. [loHsTHE O Tpynmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHornepuogaHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUYECKUX dieMeHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJICHCTBUE TUAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPU U3YYEHUHU XMMUHU B 8 KJIACCE OCYILECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJIEHUE,  IKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMIOBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JICKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIMM BELIECTB C PA3IMYHBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIISCTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHUICO MATEepUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
U UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCTIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALIMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOICTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE IPOMBINUIEHHOTO croco0a MojdydyeHUs cepHo KuciotTel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE TOKIHU, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOiCTBa. KpyroBopot a3zota B mpupoae. AMMHUAK, ero Gu3nIecKrue 1 XUMUUYECKHE
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
duznueckue W XUMHYECKHE CBOMcTBa (0OIIMEe Kak TPEACTaBUTENsS Kiacca KHCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriiepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Tb), HNPOAYKTHl HUX HepepaboTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xXene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluH Ha cynb(aT-uoH W HaONo/leHue MpH3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUakKa, MpPOBEJCHHE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W H3ydeHUE MPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHWE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHHE C TPOIyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OO0mass XapakTepUCTHUKA XMMHUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoit cucreme Xxumuyeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTtayioB. OOume crnocoObl noinydeHus: MetaioB. IIoHATHE O KOPpO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXAEHHUE B Ipupoae. PU3NYECKUE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAJUIBI MarHui M KaiabUui: mnojoxxkeHue B [lepumogmyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumuueckux snemeHToB J[. W.
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme xumuueckux osnemeHtoB J[. U.
MenneneeBa, CTpOEHHE aToMa, HaxoXKAeHHe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METallIoOB M CIUIaBOB, HX (DU3HMUECKUMU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEIOBaHME CBOICTB >KECTKOM BOJBI, Ipollecca TOPEHHs jkele3a B
KHUCIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPUATOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllUs, alFOMUHUA, LUHKa, *kene3a (11) u xenesa
(1), meau (1), HaOMrOIEHME U ONKCAHKME MPOIIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa n MaTepuansl B IOBCEJHEBHOM JKU3HM 4Y€IOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYKarollel cpebl (MpeaenbHas TOMyCcTUMasi KOHLEHTPaLUs
BerecTs, ganee — [1JIK). Poib xumun B perieHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBsI3€M MPU M3YYEHHU XMMHH B 9 Kjacce OCYLIECTBIISETCS
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kilaccu(uKaius,  MEPUOAMYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Ouochepa, dKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Owiero o0Opa3oBaHus
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPaBUIAMHU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIBHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOM HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHX BHUAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOW JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKA CBOMX TOBApUIIECH C TO3WIMH HPABCTBEHHBIX W
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YeJIOBEKAa C MPUPOIHON Cpemoi, 0 poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBJE€HHbIE Ha IOJyYeHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON pabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOH, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHMI0, IPOCKTHONM M HCCIEN0BATEIbCKON EATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHsI 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBbIM 00pa3 JKWU3HU, OCO3HAHME IOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHYECKUMHU BEIIECTBAMH B OBITY W pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
OPEIMETHBIX 3HAaHUM 1O XWMHHM, OCO3HAHHBIA BHIOOP WHAMBUAYAIBHOW TPaeKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUH, TOTOBHOCTH a/IallITUPOBATHCS B PO(ECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 30POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJIydaeMble MpPU HM3YyYECHUH XHUMHH, I PEHICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA MM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHUU 3HaHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHNYECKHNX BCIIIECCTB U XUMHNYCCKUX peaKHHfI, YCTaHABJIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHMS MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 3334, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U ABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEIACHHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABISATh OTUYET O POJIeTIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl HWHTepHeTa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOPETEHHE OIbITa B 00JACTH HCIOIB30BaHUS WH(POPMALHUOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JAHarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaroLeHd IPUPOJHOUN Cpebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIATH MOJyYEHHBIE PE3YJIbTaThl I03HABATEIBHON JESTELHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JejJaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUMN, ONpe/ielieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JIEATENbHOCTh, BBIOMpATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX M PEAKIIUSIX, OLICHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yjbTaTa 3asBICHHOMN IIeIH,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepasbHOM paboyell TporpaMMoi, BBIJCISIIOT: OCBOCHHBIC



00yJaronMMuCs Hay4YHbIC 3HAHHS, YMEHUS W CIOCOOBI JCHCTBUNA, BUIBI JEATEILHOCTH I10
MOJIYYCHUI0O HOBOTO 3HAHMS, €ro HMHTEPIpEeTaluy, MpeoOpa3oBaHUI0O M MNPUMEHEHUIO B
Pa3IMYHBIX yUYEOHBIX U HOBBIX CUTYaI[USX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AJIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHMSI, XUMUUECKasl peaklysl, Kilaccu(puKanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
oOMeHa, ’K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHAs KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas moArpymmna (A-rpymnma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX MIPEBPALLEHUI B Pa3JIMYHbBIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON AESATENIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHWS  —  HAONMIOJAeHWEe,  M3MEpCHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYy4YECHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, peHodTarentH, METUIIOPAHK U APyrue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMAlUs, pEeakUWd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMUecKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U X IIPEBPALICHUI;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoandeckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymma)», Mameie ¥ OONBIINE TIEPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B PEAaKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLUi;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKaHUsI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSAX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh IpaBWja I0JIb30BAaHUS XMMHMYECKOH TOCYJOoM UM J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUYeCTBEHHBI COCTaB Pa3jMYHBIX BEILECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJCIUPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb
1.1 COTCCTBOSHATHA 1 5 2 https://m.eds00.ru/ASRITATEX
MPaKTUYECKON JIeATEITbHOCTH
JeoBeKa
B
1.2 CHIECTBA 1 XHMITHCCKHE 15 1 https://m.eds00.ru/JOM9VEVED
peaKIuu
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
B .K .
2.1 O3AYX. BHACIOPOA 6 https://m.edso0.ru/Q5A8K5W8Y
TTousarue 00 oxcumgax
B T
22 OROPOAL- ZLOTATHE O 8 1 https://m.eds00.ru/C4H8K6TSE
KHCJIOTaX U COJAX
Bopna. PactBopsl. [lonsitue
2.3 5 1 1 https://m.eds00.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBIE KIaCCHI
2.4 HEOPTaHUYECKIX 11 1 1 https://m.edsoo.ru/L3F4AR7GOT
COEeTMHEHNN
Hroro no pazneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
3.1 XHMHYECKUX 3JIEMEHTOB /J[. 7
U. Menneneesa. Ctpoenue
aToma

https://m.edso0.ru/C911K8POM

Xumudeckas CBSI3b.

3.2 Oxucmmntenpio- 8 2 https://m.eds00.ru/M/8COT2E7K
BOCCTAHOBUTEJIbHBIE
peakuu
Htoro o pazaeny 15 https://m.edso0.ru/D9Y9K7E5L
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 >



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/D9Y9K7E5L
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbnble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoTsI
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
I1 0 i
1.1 ORTOPEIHE 1 YIIYRICHHE SHAL 5 1 https://m.eds00.r/GOMEWOI3T
OCHOBHBIX pa3/esioB Kypca 8 kjacca
O
1.2 CHOBHDIC 3aKOHOMeP Hoet 4 https://m.eds00.ru/R3Z9Q6G4G
XUMHYECKHUX PEaKIUii
1.3 JMEKTPOHTIECKA ACCOUMALILS 8 1 1 https://m.eds00.ru/D5R5VA04A
XUMUYECKUE peakllui B pacTBOpax
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
06
2.1 LA XAAKT CPHETIIG XHMIHECIX 4 1 https://m.eds00.ru/FOWINIF5V
aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 https://m.eds00.ru/S7TL7M9IL7S
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 anemMenToB VA-rpynmsl. A3ort, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COEMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEeMHHUHN U UX COCTUHEHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01re cBOICTBAa METAUIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 BaxHeillne METAIUIBI U UX COENUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Betliectsa H MATCPHAIIb B U3 3 https://m.eds00.ru/Z3S8T1Q8K
YeJI0BEKa
Hroro mo pazueny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnyeckue
n/m Bcero U3y4YyeHHs1 00pa3oBaTebHbIE PecypChl
padoThI padoThI
IIpenmer xumuu. Posb xumuu B
1 JKU3HH 4yelloBeka. Tena u 1 https://m.edsoo.ru/J4C2V8M9V
BEILIECTBA
IT
2 OIVTTHE O METOARR HOSHAMI B 1 https://m.eds00.ru/P108A5CET
XUMHUHU
[IpakTrueckas padora Ne 1
«[IpaBuia paboThI B
3 71ab0paTOpUU U MPHEMBI 1 https://m.edso0o.ru/O5G3E0D8Y
oOpareHus ¢ 1abopaTopHbIM
000py/I0OBaHUEM
q .
4 HCTBI® BELICCTRA 1 CMECH. 1 https://m.eds00.ru/X1A2E3MSR
Crnioco0Osl pa3zaesnieHus: cMecei
[IpakTuueckas pa6ora Ne 2
P .
5 «Paszienetiite cMeced (i . 1 https://m.edsoo.ru/R6W6Z8F9X
pUMepe OYUCTKH MMOBAPECHHOMN
COIIN)»
6 ATOMBI U MOJIEKYJTbI 1 https://m.edsoo.ru/J7R108H1L
XUMHUYECKUE FJICMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
DJIEMEHTOB
[IpocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJICKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/EOD1L5N1IN



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

10

3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTB. XUMUYECKast
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/I3Y2G1R4C

11

OrHOCUTEIbHAA aTOMHAs Macca.

OTtHocHTENbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/FOIN3S0A9I

12

13

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Modb.
MounsipHas mMacca

https://m.edsoo.ru/J6A9W4P1]

https://m.edso0.ru/C2J5K415X

14

Ddu3znueckre U XUMHUYECKIE
siBIIeHUS. XUMHYECKas peaKnuus

https://m.edso00.ru/S2R3H7N6C

15

16

17

18

[Ipu3naku u ycnoBus
IIPOTEKAHUS XUMUYECKHUX
peaKkuuit

3aKOH COXpaHEHMsI MaCChI
BEILECTB. XUMHUUECKUE
YpaBHEHUS

Brruucnenus konuuecTsa,
MacChbl BEIIECTBA 10
YpaBHEHUSAM XUMHUUYECKHUX
peakuun

Knaccudukanus XuMH4ecKux
peakiuit (CoeTMHEHNS,
Pa3JIOKEHHUS, 3aAMELICHUS,
oOMeHa)

https://m.edsoo.ru/Z3F4A8K60

https://m.edsoo.ru/P7VV8A5Z3D

https://m.edsoo0.ru/W9S8Y 77227

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIN-

https://m.edso00.ru/C2T2E6W6V



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V

sHIMKIoneauct. O6o0LeHue u
CHCTEMATU3ALMS 3HAHUN

20

21

22

23

KontponsHas padora Nel mo
TeMe «BeliecTBa 1 XUMHUYECKHE
peakIum»

Bo3ayx — cMmech razon. CoctaB
Bo3yxa. Kucimopom — snemeHT
U 1pocToe BemecTBo. O30H

dusnyeckue 1 XUMHYECKHE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcugax

CrniocoOblI Moy4eHus KHCIopoia
B J1a00OpaTOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHne
KHCTIOpoJia

https://m.edsoo.ru/D6E9Q4E9H

https://m.edsoo.ru/M6A7YOW7S

https://m.edso00.ru/O004H1U5T

https://m.edsoo.ru/F8Q2D2X3H

24

25

TenoBoit 3 pexT xumuueckon
peaxkuuu, MOHATUE O
TEPMOXUMHYECKOM ypaBHEHUH,
9K30- ¥ SHIOTEPMHUYECKHUX
peaxkuusax

Tonnuso (He(Th, yroiab U
MeTaH). 3arpsa3HeHue Bo3/lyxa,
CHOCOOBI €ro Mpe1oTBpaIeHHUs

https://m.edsoo.ru/Z6H4G9D8W

https://m.edsoo.ru/Y2Y4M4H1B

26

[TpaxTrueckas padorta Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/Ia, N3yYeHHE eTO
CBOMCTB»

https://m.edsoo0.ru/J2X0TOAQ0D



https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

27

Boxopon — aneMeHT u mpocToe
BemlecTBo. Haxoxnenue B
npupoe

https://m.edsoo.ru/I8D2B5D7A

28

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopona

https://m.edsoo0.ru/Q0A7R7W60

29

30

IloHATHE O KUCIIOTAaX U COIIX

CriocoO#b!I motyueHus BOAOPO/Ia
B JabopaTopuu

https://m.edsoo.ru/N711U1E4]

https://m.edsoo.ru/F4W6U5050

31

[IpakTrueckast padora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/1a, U3YYECHHUE €TO
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

33

34

35

MonsipHblii 006EM Ta30B. 3aKOH
ABorajzipo

Brruncnenus o0béMma,
KOJINUECTBA BEIIECTBA r'a3a Mo
€ro W3BECTHOMY KOJIMYECTBY
BEIIECTBA UK 00BbEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIMU HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/W4Y 1W4W8C

https://m.edsoo.ru/LOW2K908I

https://m.edsoo.ru/M7G2D2E3H

https://m.edsoo.ru/F3S5H7H9U

36

37

Cocras ocauoBanuii. [loasarue 00
WHJAKATOpax

Bopa kxak pactBopuTes.

https://m.edsoo.ru/I9M1C5U8J

https://m.edsoo0.ru/S7Z0N3W2D



https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D

HaCBIH_[eHHHe N HCHACBIIICHHBIC
PacCTBOPBLI. MaccoBas J0JIA
BCILIECTBA B paCTBOPEC

38

[IpakTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pacTBOPOB C ONPEIEIIEHHON
MAacCOBOM1 10JIeil paCTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/LOV7UG6I6H

39

KonTtponpsHas padora Ne2 mo
teme «Kucnopon. Bonopon.
Bona»

https://m.edsoo.ru/Y3C8C9C8Z

40

41

OKcuppl: cocTas,
KJaccu(uKaIus, HOMEHKIATypa
[Tony4yeHue 1 XUMHYECKUE
CBOICTBA KUCIOTHBIX, OCHOBHBIX
¥ aM(pOTEPHBIX OKCUIOB

https://m.edsoo.ru/D1A6N2BIL

https://m.edsoo.ru/E3USH1WS8V

42

OcCHOBaHUS: COCTAB,
KJlaccu(UKaIis, HOMEHKIaTypa

https://m.edsoo0.ru/C9Z0E9N8V

43

44

HonyquHe U XUMHUYCCKUC
CBOMCTBA OCHOBAHUI

Kucnotsr: COCTas,
KHaCCH(bHKaHHH, HOMCHKIJIAaTypa

https://m.edsoo.ru/W5V208K1E

https://m.edsoo.ru/F4P2A0C3V

45

[Tonyuenue n xummuueckue
CBOMCTBA KUCJIOT

https://m.edsoo0.ru/B5C1L3L6M

46

47

Conu (cpennue): HOMEHKIATypa,
CIOCOObI OTyYeHUS,
XHMHYECKHUE CBOMCTBA

[IpaxkTuueckas padora Ne 6.

https://m.edsoo.ru/J4AB9O5E1X

https://m.edsoo.ru/E9X4K8F7W



https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W

Pemenne skciepuMeHTAIBHBIX
3a7a4 1o TeMe «OCHOBHBIE
KJIaCChl HEOPIaHUYECKUX
COEIUHEHUI)

48

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/HOU5D6A0C

49

50

51

O00011eHUE U CUCTEMATU3ALMS
3HAHUI

KonTponbnas paborta Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

HepBBIe IIOIIBITKH
KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX
sneMeHTOoB. [IonsaTue o rpymmax
CXOOHBIX 3JICMCHTOB

https://m.edsoo.ru/Q6GIN5L4B

https://m.edsoo.ru/W6J7L515P

https://m.edsoo0.ru/R4S7M4M9ON

52

Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHYECKHX deMeHToB /1. H.
MenpeneeBa

https://m.edsoo.ru/A1B9F0V6C

53

[Iepuoasl, rpynnel, MOATPYIIIBI

https://m.edsoo.ru/W301I16R2U

54

55

56

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnbl

CrpoeHnue 3I1eKTPOHHBIX
000JI04Y€K aTOMOB 2JIEMEHTOB
[lepuonnueckont cucremsl /. 1.
Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECKOT'O

https://m.edso0.ru/C90907Z3C

https://m.edsoo.ru/O0F6Y5C8B

https://m.edsoo.ru/A9C319Z25W



https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W

3JIEMEHTA 110 €ro MOJIOKEHHUIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuoanueckoro
3aKOHA I pa3BUTHS HAYKU U

57 https://m.edso0.ru/K3S31400V
npaktuku. J[. 1. MenneneeB —
yu€HBIH, TeAaror ¥ rpaxJIaHuH
PesepBHeiit ypok. O600ICHHE U

58 CHCTeMaTPigaum SHAHMH / https://m.edsoo.ru/B9V1I14W6A
Bcepoccuiickas npoBepoyHas
paborta
Kontponbnas paborta Ne4 no
teMe «CTpoeHue aToma.

59 Xumuueckas CBSI3bY / https://m.edsoo.ru/L2L4K0050Q
Bcepoccuiickas npoBepoyHas
paborta

60 ICKTPOOTPUIATENLHOCTS https://m.edso0.ru/S6R802X9B
aTOMOB XAMHUYECKHX JIEMEHTOB

61 HNonHasg xuMmuueckas CBI3b https://m.edso00.ru/R201T6L4S
K

62 OBAJICHTHAA MOTLIpHAA https://m.edsoo.ru/GON4H4J6F
XUMHWUYECKAS CBS3b
K

63 OBAIICHTHAA HENOApHad https://m.eds00.ru/R5Q417S5K
XUMHWUYECKAs CBSI3b

64 CreneHp OKUCIEHUS https://m.edso00.ru/S8U900D4B

65 Oxuemurensro- https://m.eds00.ru/KOW20Q5Y1C
BOCCTaHOBUTEIIbHBIC PEAKIIUU

66 OKHUCIUTENIN U BOCCTAHOBUTEIN https://m.edsoo.ru/M3D0P4C9Y

67 PesepBublii ypok. O600IIEHNE U https://m.eds00.ru/S2R4S8M7N



https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N

cUCTeMaTU3alus 3HaHUH 110
teme «CTpoeHue aroma.
XUMHYECKAs CBA3LY

PesepBHeiit ypok. O600ICHHE 1
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

https://m.edso00.ru/S1R1B1L6Q



https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

[lepuoauueckuii 3aK0H.
IIepnoanueckas cucrema
XUMHUYECKUX 3jiemeHToB 1. 1.
Menpaeneena

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XMMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX
MEepPHOJIOB

Knaccudukanms u
HOMEHKJIaTypa HEOPraHUYECKUX
BCIISCTB

Buner xummudeckoit cBSI3U U

THUIIBI KPUCTAJNINYECKUX
peETOK

https://m.edsoo0.ru/W4Y5P2F9X

https://m.edsoo.ru/V8K9C1C4R

https://m.eds00.ru/Q9Y1Y7Z200

https://m.edso0.ru/R9T4R3J2H

KonTponbhnas pabora Nel no
teMe «lloBTOpeHune n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3zeoB Kypca 8 Kiaccay

https://m.edsoo0.ru/R3U4P4C6M

Knaccudukanmst xumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

https://m.edsoo.ru/H6L106U80O

ITonsatue o ckopoctu
XUMHYeCKOM peakuuu. [lonstue

https://m.edsoo.ru/Y8B8UB0O4I



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

O T'OMOI'CHHBIX U I'€TCPOIrCHHBIX
p€aKknusax

IToHATHE 0 XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLIME HA CKOPOCTh
XUMHUYECKOW PEaK U U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHUS

https://m.edso0.ru/S5K8G2A3K

10

11

OKHUCITUTENBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIIHU

Teopus 3MeKTPOINTHYECKOM
nucconuanuu. CuiabHbIE U
cJ1a0bl€ AIEKTPOJIUTHI

Honnble ypaBHEHHsI peakui

https://m.edso00.ru/G9K901B1A

https://m.edsoo0.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYEeCKHE CBOMCTBA KUCIOT
W OCHOBAHUM B CBETE
IpeJICTaBIeHUH 00
3JIEKTPOJIUTUYECKON
JHUCCOIUAIIN

https://m.edso0.ru/T3G0X4B9l

13

XuMHUYecKre CBOMCTBA COJICH B
CBETE MpeACTaBlIeHUuI 00
AIEKTPOTUTUYECKOM
JIUCCOITHAITIN

https://m.edso0.ru/S1P2W30Q2V

14

15

16

[TonsiTHE O TUIpONH3E CONEN

O0o001IcHNE U CHCTEMATH3alINS
3HAHUM

[TpaxTrueckast pabora Ne 1.
«PerieHne 3KCIepUMEHTATIbHBIX

https://m.edso00.ru/X904S7R5D

https://m.edsoo.ru/B3H9Q0WON

https://m.edsoo0.ru/Y2CIM4K4K



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

3agaqd»

17

18

19

20

Kontponbnas pabora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS
aucconranus. XuMUYECKue
peakLuu B pacTBOPAX»

OO61mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOICTBa Ha IPUMEPE XJIOpa

XmopoBoaopoa. CossiHast
KHUCJIOTa, XUMUYECKHE
CBOIICTBa, MOJIyYEHUE,
MIPUMEHEHUE

[TpakTuueckast pabota Ne 2 o
teme «[lonydyenue consHoi
KHUCIIOTHI, U3yUYCHHE €&
CBOWCTB»

https://m.edsoo.ru/A3E5Y 1K4F

https://m.edsoo.ru/L9Q3U2Z0U

https://m.edsoo0.ru/\VVOY2L8YO0S

https://m.edsoo.ru/\VV405C7J3Y

21

Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, eCln
OJIMH U3 PeareHTOB JaH B
HN30BITKE

https://m.edsoo.ru/R8R0OJ1IL5A

22

OO61as xapakTepucTUKa
aneMeHToB VIA-Tpymnmbl

https://m.edsoo.ru/U5K5E8D0OV

23

24

AnnoTtponHsie MoIU(UKAIIH
cepbl. Haxoxnenue cepsl 1 e€
COEIMHEHUH B MIPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOECHHE,
buznyecKre 1 XUMUIECKHE

https://m.edsoo.ru/P8X9L2R2Y

https://m.edsoo.ru/D1K1F5UG6P



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P

CBOMCTBA

25

26

Oxcunpl cepol. CepHas KUCIIOTA,
¢du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHHUE

XHUMHYECKUE PEAKLIUH,
JeXallne B OCHOBE
MPOMBIIIIEHHOTO ClI0c00a
MOJYYEHUS] CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroIle cpebl
COEMHEHUSIMH CEPbI

https://m.edsoo.ru/K2C0D1Y5W

https://m.edsoo.ru/V6V8J2S2H

27

28

29

30

Brruucnenue maccoBoii 1onu
BBIXO/1a TPOJYKTa peakuu
OO011as xapakTepuCcTHKa
aneMeHToB VA-rpynisl. A3OT,
pacrnpoCcTpaHEHUE B PUPOJIE,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

AMMHuak, ero pusnuecKue u
XHMHYECKHE CBOMCTBA,
MOJTy4YeHHUe U IPUMEHEHHE
[Ipaktrueckas padota Ne 3 o

TEMC «HonyquHe aMMHMakKa,
HU3YUCHHUC €TO CBOICTB»

https://m.edsoo.ru/TSH5M5C60Q

https://m.edso0.ru/J9X6K5E5P

https://m.edsoo.ru/A2J3E5I5U

https://m.edsoo.ru/H8ASA5G8V

31

A3oTHas KACIO0TAa, €€
q)HSquCKl/Ie U XUMHNYCCKHUC
CBOMCTBa

https://m.edsoo.ru/A4S5F4UO0M

32

Hcnons30BaHne HUTPATOB U

https://m.edso00.ru/G7Y40Q1J6P



https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P

33

COJIEl aMMOHHS B KQUECTBE
MUHEPAIbHBIX YI00PCHHIA.
XUMHUYECKOE 3arps3HEHUE
OKpY’KaroIIen cpeibl
COCMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) n
dbocdopHast KucaoTa,
bu3nvecKrue 1 XUMHUYECKHIE
CBOWCTBA, MOJyYCHHE

https://m.edso0.ru/Q5B0G1N3R

34

Hcnons3oBanue pochatos B
KaueCTBE MHUHECPATBHBIX
ynobpenuil. 3arps3HeHue
MIPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, pacipocTpaHEHHUE B
npupoie, GU3NISCKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcuipl yriaepona, ux
bu3nUecKre ¥ XUMHUCCKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

https://m.edsoo0.ru/P6U7M4KIT

37

38

39

VYroapHasg KUcIoTa U €€ coJin

[TpakTtuyeckas padora Ne 4 o
teme "[lonydyenne yriekucnoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"
[lepBoHauanbHbBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIIepoaa

https://m.edso00.ru/T501S0F1T

https://m.edsoo.ru/P6WIOWG6A4C

https://m.edso00.ru/G506H6X1E



https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E

40

Kpemuunii u ero coequHeHus

https://m.edsoo0.ru/S2F3Z4G3N

41

[IpakTuueckas padora Ne 5.
Pewenne skciepuMeHTAIBHBIX
3a1a4 1o reme «Baxueinmue
HEMETAJUIbl U UX COCTUHEHUSI»

https://m.edsoo.ru/Y8B8R2E1]

42

43

Kontponbnas pabora Ne3 mo
Teme «BakHeumne HeMeTauIbl
U UX COCTUHEHUS

OO011as xapakTepuCcTHKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaJlI0B. MeTtandeckas
CBS3b U METAJUINYECKAs
KPUCTAJUINYECKasl PELIETKA.
®dusnyecKue CBOMCTBA
METaJUIOB

https://m.edsoo.ru/K1E4W5F5D

https://m.edsoo0.ru/Q5M8X3Z6L

44

45

XHUMHUYECKUE CBONCTBA
METaJIOB.
DNEKTPOXUMHUUECKUH psifl
HaIpsHKEHUN METaJIOB

O6111e crnocoObl MOTy4eHHUs
MeTaiu1oB. CIjIaBbL.
Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB COJICPIKHT
MIPUMECH

https://m.edsoo.ru/M7G0OF6W6K

https://m.edso0.ru/F9S7U4G5C

46
47

ITousTue o KOppO31uHu METAJIJIOB

[Ienounbie METaIIbI

https://m.edso0.ru/U4T6B8L6C

https://m.edsoo.ru/ESNOF6H7A

48

Oxcupl ¥ THIPOKCHIBI HATPHSI

https://m.edsoo.ru/Q5F4A8Z0U



https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U

H KaJlus

[llenoyno3eMenbHBIC METATIIbI

49 N . https://m.edso0.ru/R9G4H2L5S
— KaJIbIIUU U MarHnuunu

50 BaxHEHIHE COCAMHEHHA https://m.eds00.ru/B5B6SOF6R
KaJIbLUs

51 0606]{16“6 1 eucTeMatisatit https://m.edsoo.ru/Z8S2E1Y6W
3HAHUHU

52 HKeetxocts Boxpt 1 cnocobst e https://m.eds00.ru/U4F1V1P9K
YCTPaHEHHUS
[TpakTiueckast pabota Ne 6 o

53 teme "YKECTKOCTh BOJBI U https://m.edsoo.ru/T6EQU213W
METO/bl €€ yCTpaHEeHHUs "

54 AntoMuHUN https://m.edso0.ru/0O2U1T4S00
A N

55 MOTEpHbIE CBOICTB OKCHAa https://m.eds00.ru/T7Z2619U3S
U THIPOKCHIA

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

57 OKCHpI, THAPOKCH LI 1 COTH https://m.edsoo0.ru/U2B913V0Q
xenesa (1) u xenesa (111)

58 0606%[61{“6 1 cucTeMathsatit https://m.edsoo.ru/M\WV6NOH8L7X
3HAaHUHU
[TpakTuyeckas padora Ne 7.

59 Petuetie skenepuMEHTATBHbIX https://m.eds00.ru/JIMAT7L4X
3a4a4 I10 TEMEC «Baxmemnne
MCETAJIJIBI U UX COCAUHCHUS»
BI)I‘-II/ICJ'IeHI/ISI 10 ypaBHeHI/ISIM

60 XUMITICCKIX PCaKIlid, ceit https://m.eds00.ru/F2G001YOK

OJVH U3 pCAarcHTOB /1aH B
M30BITKE UIIN COACPIKUT



https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K

npuMecu. BeraucieHnus
MacCOBOM J0JIM BBIXOJ1a
IIPOAYKTA PEaKUU

O00011eHUE U CUCTEMATU3 AL

61 N 1 https://m.edsoo.ru/W9FS8E9L5N
3HAHUHU
Kontponbnas pabora Ne4 mo

62 TeMe «BaXHelIe MeTauibl U 1 https://m.edsoo.ru/F1EOK9H7N
X COCIUHCHU)

63 Bemectsa it Marepiansi B 1 https://m.eds00.ru/T4P9U7D4B
IIOBCCAHCBHOU KNU3HU YCIIOBCKA
X

64 HMquCKoeugarpmHeHHe 1 https://m.edso0.ru/COU700M3X
OKPY>KaIOIIEH Cpebl

65 Porb i B petenin 1 https://m.eds00.ru/K9X9ASTOM
IKOJIOTHYECKUX MPOOIIeM

66 Pesepsipiit ypok. O6obmenne u 1 https://m.eds00.ru/T5K5V6J3C
CUCTEMaTHu3alAa 3HaHUHU
P 7| .

67 C3CPBHRI YPOK 0606?1%% " 1 https://m.edsoo.ru/Y2B8C4H2E
cucreMaTni3anda 3HaHUN

68 Pesepsipiit ypok. O6obmerne u 1 https://m.eds00.ru/B3P1R2T3V
cCUucreMaTni3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITIPOT'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHUYCCKUC ITOHATHS)

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJ1a, XUMHMYECKHH 3JE€MEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
JJIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKaLMsg  peaklHil:  peakuud  COEAMHEHUS,  pPEaKIHH
pa3iOKEHUs,, pEaKIMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H
MMPUMCHSATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUA (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D (DEKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIHO MacCChbl

BE€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIEeMEHTa Mo (Gopmyie




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

2.2

2.3

2.4

2.5

2.6

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

ONpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popmMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIakMyc, (GeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMUYECKON pEeaKINu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUN)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SOAPO aToMma,
AIIEKTPOHHBIA CIIOM aToMa, aToMHas OpOHTaldb, paanyc aToMa,
XUMHUYECKAsl CBS3b, IOJIPHAs W HENOJSPHAs KOBAJICHTHAs CBA3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2

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

3.3

3.4

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPUOabI

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB OT HuX mnoinoxeHus B Ilepuonnyeckoii

CHCTEMCEC

3.5

3.6

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cuctema  XuUMHYeckux  asnementoB  [I.U.
MenpeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUIX

3.7

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJEHTHAss M WOHHAas) B

HEOPTaHUYCCKUX COCAUHCHUAX

9 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eT0 00pPa30BaHUA

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs AUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMeHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsi3b  (KOBAICGHTHAs, HWOHHai,
METaJUIN4ecKas), KpUCTAJUIMYECKas pelETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiiuu




1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX IOHATUH H
IPUMEHSTh 3T OHATHUSA NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeiBaTb CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

2.2

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTalipl U HUX

COCIUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBbIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OIBITOB MO TOTYyYEHUIO B COOHMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh PEAKINH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACHO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuyeckux noHstui: [IJIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,




BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — I U3y4EHUSA
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHN; eCTeCTBEHHOHAYyYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Ponb XUMHUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

IlonsTHEe O MeTOAax MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

1.4

1.5

1.6

1.7

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JIEMEHTa

B COCIMHCHNU

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XMMHUYECKUE ABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHenus. Kiaccugpukanus

XUMHUYCCKUX pCaKL[Hf/'I (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6MeHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MTpaBUIIaMU
paboTel B JabopaTopun W mpuéMamMm OOpamieHus C  JabopaTOPHBIM
o0opy/soBaHUEM, H3yUY€HHE U OIMUCaHUE (U3UYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKUX BEMIeCTB, HaOmogeHne ¢GU3NYecKuX (TUIaBIICHHE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHUYEeCKHX  (TOPEHHE CBEYW, NPOKAJIMBAaHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIOIEHHWE W ONHCAHHE
NPU3HAKOB TMPOTEKAHHWA XHWMHUYECKHMX peakuuid (pa3joxkeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(ll), nm3yuenue crnocoOoB pazmeneHus: cMeceit (C MOMOIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpOBaHMEe, BBHINAPUBAHKE, IUCTHIUIALUSA, Xpomarorpadus), NpoBeIeHUE
OYHCTKH TTOBAapEHHOW COJIM, HAOJIOICHHUE M OTMCAHNE PE3YIIbTAaTOB IPOBEACHHS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacChl, CO3IAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHue Kuciaopoja B Hpupoje, (GU3NYEeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropenus). Oxcunbl. [Ipumenenue kucimopona. CrocoOb!
MOJyYEeHUsI KHUCIOpoJa B JIAOOpaTOpUH W MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKkuu, TEPMOXHUMHUYECKHE YPaBHEHHUS, IK30-
¥ DHJO0TEPMUYECKHE peakny. TOIMBO: yroib U MeTaH. 3arps3HeHne BO3/1yXa,
yCHUJIEHUE MAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn

2.4

MounspHslii 00bEM Ta30B. Pacy€Thbl 10 XMMHUECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIE 1 HEHACBILIECHHBIE PaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpUpOJE M B KU3HM 4YenoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus nHeopranmdeckux coenuHeHuid. Oxcuapl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa oxcuaoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukanus kucnor. Homenkiatypa kucnor. Ousudeckue u
XUMHYECKHE CBoMcTBa KHCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpaIleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAA (rOpeHHe), B3auMOeHcTBUE
Boziopoaa ¢ okcugoMm Meau(ll) (BO3MOXKHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOnrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaJIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIEIOYEH, H3ydyeHUe
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, IT0JTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ay Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBple TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX dJIeMEeHTOB. [loHsatue o
rpynmnax CXOJHBIX SJEMEHTOB (IIEJIOYHBbIE U IIEIOYHO3EMETbHBIE METalIbI,
TaJOrTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUIMHHOTIEPUOHAS (bopMbI
Ilepuoauueckoir cucrtembl XuMHuueckux anemeHTtoB J[[.M. MeHnneneesa.
Ilepuoasr u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenue atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

IIepuomgnueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxxeHuto B [lepuoguueckoii cucreme [[.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuuu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemecTBo 1 xumuueckas peakuus. Ilopropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBSA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIECTB (MEXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

ICHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3anyHbIM IpU3HaKaM (10 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBoMY 3¢ dekry, mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTaau3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYCCKOH pC€aKknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHMHYSCKOM p€akuuu MW IIOJIOKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ C HCIHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknum moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUidi MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOIUTUYECKON

AUCCoranuu. KauectBeHHEIC PCaKi Ha NOHBI. Ilonsatue o THApOJIN3C coJjieit

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJENSAMHU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Ienoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MpOTeKaHMs peakiuii HoHHOro oOMeHa (00pa3oBaHUE OcajiKa, BhIJCIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIbBITOB, WJUIIOCTPUPYIOLINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (FOpeHue, peakiu pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakrepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHusd. CtpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, IIerao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUC B IIPpUPOAC

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMHUECKUE
peakiuy, JeKalme B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHEHUSIMH CEepbl (KHCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacIpoCTpaHEHUE B IIPUPOJIE,
¢du3nueckrue U XuMHYeckue cBoiictea. Kpyrosopor azora B npupojie. AMMUaK,
ero ¢u3nMvecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ IOJy4EHHE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COCTMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MIOUBbI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle Mogudukauu Gocdopa, puzndeckue U XUMHUUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
MOIUGUKALMK, PAaCIpPOCTPAHEHUE B MpHUPOJE, (U3NYECKME M XHMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupozae. OKcuasl yriaepona,
ux (uznyeckre M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBL,

MOJIYYCHHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kuciora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, YriaeBoJaXx — MU HX pPOJHU B HKHU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(1V) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUaAJIOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4eHUE O0pa3loB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCAMHEHUI (BO3MOKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJOpPHUIOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIb30BaHWE BHUJCOMATEPUATIOB); HAOIIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MOoJ JACWCTBHEM KOHLEHTPUPOBAHHON CEPHON KHMCIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIIeHHOW CEPHOM KHCIOTHI, MPOBEJICHHE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHalioB), OOpa3amu
a30THBIX U PochOpHBIX yIOOpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yYCHHE TNPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTBHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAaHNUE BHJEOMATEPHATIOB); H3yUYEHUE MOJENEH KPHUCTAaUINYECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHMe, pAaclO3HAaBaHWE M H3Y4YCHHUE CBOMCTB
YIJIEKUCIIOro Tra3a; IpOBEJEHHME KadeCTBEHHBIX peakluil Ha KapOoHAT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAIUILI U UX COETUHEHUS)

MeTtanisl ¥ uxX COCAUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenpneneeBa u ctpoeHus atroMoB. CTpoeHHe MeTauioB. MeTainyueckast CBsI3b U
METaJUINYeCKas KpUCTAUIMYECKas peII€TKa. DJIECKTPOXUMHYECKUM  psif

HaIpsHKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABl HaTpusd M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouHo3eMeNbHBICE  METaJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHWe B mnpupone. Pu3nNvecKrhe M XUMHUYECKUE CBOMCTBA
MarHusi M Kanblus. BaxHeimue coelnvHeHUs Kalblus (OKCHMA, THUIAPOKCHUI,

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHMIL: TIONOXkeHUE B llepuomuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaXxOXAEHUE B mpupozae. Pusnueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mpupoje. Pusnmyeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuiwl, THApOKcUabl U comu sxkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MTOTyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE PpE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEAKIUH Ha WMOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKpAIIMBAHKS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEpHAIIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANILHBIX 3a/1a4 10 TeMe «BaxHelne MeTauisl 1

nX COCANHCHMU

XHMHMS ¥ OKpYXaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momois Mpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeasl [1IK. Pons xumMun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)



ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:
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1.2

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPAKTHYECKON
JeSITEIbHOCTH 4EJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKECHHSIX
XUMHUYECKOH HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U c/eNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHUYSCKUN OJICMEHT, aToM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakmus, peaKIuy COCOUHCHHUS, PEAKIMH Pa3NIOKCHHS, PEaKIuu
3aMeIIeHUs, peakInu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opbutanb, paadyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, EKTPOOTPULATENIbHOCTD, MOJIIPHAs U HEMOJSAPHAS
KOBaJCHTHAast  CBs3b, HMOHHAsg CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIIEHUE W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMble ¥ HEOOpaTHMBIC pEaKIu,
CKOPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METAJIJIOB, CILIABLI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnanenne ocHOBaMM XHMHYECKOMH Ir'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIEC BEIIECTBA H MAaTEPHAIIBI
(B TOM yHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HNPUPOJIHYIO CpEy

YMEHUE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM WH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OILIEHHBAaTh WHGOPMAIMIO O BEIIECTBAX, HX
IPEBpalICHUsIX M IPAKTHUYECKOM INPUMEHEHMH M yMEHHE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO armnapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPTraHWYECKHX BEILECTB,




YpaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMU  XMMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM JJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPULIATEIHLHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MalbIX MEpPUOAAX U TIJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKINI
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENICHb OKHUCJICHHUS XUMHYECKUX JJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb U BOCCTAHOBUTEID
9 YMeHnue xapakTepu3oBarh (pU3NUeCcKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, Mar"ui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
9.9 metaimoB |-IlA rpynm, amromunus, menu (I), uunka, xeneza (Il u
' I11), okcunpr yruepona (I u 1V), kpemuns (1V), azora u dhocdopa (Il
u V), cepl (IV u VI), cepuucras, cepnasi, azorucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )
9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
03 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 M0 YpaBHEHHUSAM XHMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOIUYECTBO
' BEIeCTBa, 00BEM M MacCy pEearceHTOB WIIH MPOTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
12 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1aOOpaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu 0€301IacCHOTO 0OpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 37I0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS W TPEJAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; IMOJIYYCHHUEC aMMHaKa U U3Y4YCHUC €TI0 CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

MIPUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHkKa u
¢denondranenna) s OnpeneNieHUsl XapakTepa cpelnbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAaHNE U OIIMCAHHE CBOMCTB HCOPraHn4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMUA
OCHOBAaHUAMH, COJEIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCETajlyla JApyruMm HM3  pacCTBOpa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTalIbl U UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJACMBIMU XUMHYECKUMHU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d3yaeMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

Xumudaeckas (bopMyna. BajneHTHOCTP aTOMOB XHMHMYECKHX 3JIEMEHTOB.

CreneHb OKUCICHUA

1.4

1.5

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENbHAs] aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIApHad Macca. MaccoBas [O0JISI XHUMHYECKOI'O

3JICMCHTA B COCANHCHHUH

KomuuecTBo BemectBa. Monb. Momsipaast Macca. MoJisspHBIii 00bEM ra3oB.

Bzanmocs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AMHUI] BEIICCTBA

1.6

DOu3nuecKknue U XUMHYCCKHUE SIBJICHUSI. XMMHYISCKAs pcakuug nu eé IIpHU3HAKU.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IO,I[I/ILICCKaH CHUCTEMA XHUMHUYCCKUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. llepuoguyeckas cucteMa XMMHUYECKHUX JJIEMEHTOB
.M. Mengeneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICI TOPAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA

2.2

2.3

3.1

Crpoenue atromoB. CoctaB aToMHBIX sifep. M3oTonsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX O000JI0YeK aToMOB TepBbIX 20 XMMHYECKUX DJIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHYECKHX IJIEMEHTOB IIEPBBIX
TpEX IIEPHOJIOB, KaJIns, KaJIbLIWS (pagunyca aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, METAJUINYECKUX U HEMETAIJIMUYECKUX CBOMCTB) U
UX COCJUHEHUH B COOTBETCTBHM C TIOJIO)KCHHEM  DJJIEMEHTOB B

[Teproandeckoii cucTeMe U CTPOSHHEM UX aTOMOB
Crpoenue BeniecTBa

Xumuueckass cBs3b. KoBasieHTHass (mosisipHas W HENOJsIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh ~ XUMHUYECKUX  2JIEMEHTOB. VloHHas  CBS3b.

Merannuydeckas CBSI3b




3.2

Tunel KpUCTAIUIMYECKUX pEHIETOK (aToOMHasi, HOHHAs, METaJuIM4ecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKH U BUJA

XUMHUYECKOH CBSI3U

4.1

Baxwneiiye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamwibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, am(poTepHBbIC) u
HecoJieoOpa3yrolIrue; OCHOBaHWHN (IIENMOYM M HEPACTBOPHMBIE OCHOBAHWS);
KHCJIOT (KUCIIOpOJCOAepKAlIie H OECKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

®u3nNYeCcKue M XUMHYECKHME CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOZOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nYecKrue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HaTpus, KaJms, Mar"us 171 KaJIBITHS, AMIOMMHHUS, J)Keesa.

DAEKTPOXUMHUUECKHI Psi/I HAMIPSHKEHUN METAIIOB

dusznueckue u XUMHNYCCKHEC CBOICTBa BOIOPOJHBIX COG,I[I/IHGHI/Iﬁ

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, aMMHAKa

4.5

dusnyeckre U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docoopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).

[TonyyeHnue OKCHI0B HEMETAILIOB

4.6

Xumnueckue cBoicTBa okcuoB: MetauioB |A-IIA rpymm, nunka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha
MpUMepe TUJIPOKCUIOB ATIOMUHUSA, *Kene3a, HuHKa). [loayueHne ocHoBaHUMI

1 aM(pOTEPHBIX TUAPOKCUIIOB

4.8

4.9

4.10

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CepOBOZOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOM, KPeMHUEBOM,
yronbHON. OcoOble XMMHUYECKHE CBOWMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U

a30THOM KucnoT. [lonydenue Kucior
OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue comneit

HOJ’IY‘{CHI/IC, COGI/IpaHI/Ie, pacno3dHaBaHuC BOOOpOJa, KHCJIOpOJa, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

411

HOJ’IY‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH.

OO6mme crmocoOb! MOTYIeHUST METaJIOB



412

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

5.2

Knaccugukanus XuMU4ecKuX peakiuii o pa3InyHbIM NPU3HAKAM: 10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(deKTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

TemnoBoit 3¢ deKkT XUMHUYECKOW peaKIh, TePMOXUMUYECKUE YpPaBHEHHUS.

DK30- U 3HI0TEpMUYECKHUE peakuuu. TepMOXUMUYECKHE YPaBHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OxucnuTenn n
BOCCTaAaHOBHTCIIH. Hpoueccm OKHCJICHHS W BOCCTAaHOBJICHNA. BHGKTPOHHLIﬁ

0aaHC OKUCIIMTEIbHOBOCCTAHOBUTEIBHON pPeaKIuu

5.4

Teopust  BIEKTPOIUTHYECKONM  JUCCOLHALUU. Katnonbl,  aHUOHBIL
DNEKTPOIUTHI U HEINEKTPONUTHI. CHIIbHBIE U C1a0ble ANEeKTPoIUThl. CTeneHb

JUucconranmmn

5.5

Peakiiuu nonHoro oomMeHa. Y cinoBusi MpOTEKaHUs PEaKlinii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

XHMHMS ¥ OKpYXaromas cpeaa

6.1

BemecrBa n martepuanbl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. be3zomacHoe
HCIOJIb30BAHUE BELIECTB U XMMUYECKHUX peakluil B jaboparopuu U ObITY.

HepBaﬂ IIoMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyXKaromeh cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBBI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHUS
[Ipenenbuas nomyctumasi kouueHntpamus BemiectB (ITJK). Ponp xumuu B
pEIIeHNH DKOJIOTUYECKUX TMpolieM. YCHIeHHe NapHUKOBOTO JddekrTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3oTa, pocdopa, yriepoia, KpeMHHS U UX COCTUHEHUI B
OBbITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siicTBe. [lpuMeHenue
METAJJIOB M CIUIaBOB (CTajlb, YyTyH, IIOPATIOMUHHM, OpoH3a) B OBITY H
NPOMBIIIICHHOCTH MX coefAuHeHui. IloHsTHE O KOppo3MM METaloB,

OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UU

6.4

6.5

[IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(ThH),
MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHavanbHbIE MOHATHA 00 OPraHMYECKHX BELIECTBAX KaK O COEIMHEHHSIX
yriiepona (MeTaH, 3TaH, ASTWIEH, AalETWIEH, 3TaHOJ, DIHLEPUH, YKCYCHas

kuciota). [loHsTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUPAxX, Oelkax,



YIJICBOAAX — U UX POJIK B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




