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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIMHU MpernojaBaHus y4yeOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparernu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIpOorpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYKO IIOCJIEA0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKH Y4eOHOTrO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOWM 00pa3oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, a TAaK)Ke TpeOOBaHUM K pe3ybTaTaM 00yYeHHs] XUMUU
Ha YpOBHE Lie€Jeil u3ydyeHHUs INpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaroIIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peamu3aliii BO3MOXHOCTEH Il caMOopa3BUTHS W (POPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHHUS U TBOPUYECKUX CIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (OPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4YE€HHU XUMHUHU OOecredyMBaroTCsl CHElU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMHUH Ha ONPECIEHHOM dTarne e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHUE
00y4arolMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl POrpaMMbl MO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIEeCTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peaknuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIENOBATEIBHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 ANIEKTPOTUTUUECKON AUCCOIMAIIMH BELIECTB B pACTBOPAX.

TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHS K JApYromy,



BBIMOJHSAS (YHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHUSI CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
[IEHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHUIO U METOJIaM [M03HaHUs B HayKe. M3yueHne xumMun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Puszuka. 7 Kiaccy.

[Tpu u3yueHNH XUMUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKOI HayKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMA — BaKHEHIINX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHUM M DPA3BUTHUM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Yy4eOHO-
MO3HABATEIILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUil OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)KHOE 3HAUYCHHUE
PUOOPETHN TaKUe LIETH, KaK:

— (opMmupoBaHUE WHTEILICKTYaLHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMO00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HANpaBJICHHOCTh OOY4YEHHUs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJbHONW  JIEATENbHOCTH, HAyYHBIM  METOJaM  IIO3HAHUS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBaHue oO1eH GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBIEHUS OKPYXKAIOIIErOo MHUpA, UCHOIb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU HM3YYEHUH XUMHUHU, NPUMEHATh HUX MpPH pelIeHuu npodieM B
NOBCEAHEBHOM XKU3HU U TPYIO0BOM JEATEIILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTUYECKU 1IEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXKaroIleW MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajbHEUIIero o0yueHus..

OO61iee yuCIIO YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosHue BeuniecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CIocoObI pa3ieieHus] CMeceH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diieMEHThl. CHUMBOJIBI XHMHUYECKUX JIIEMEHTOB.
[IpocTbie u cioXkHbIE BellecTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMOCBs3b KOJIWYECTBa, MAcChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHUM.

Ousnyeckue M XUMHYECKHUE SIBICHHUS. XHUMUYECKas peakuus U e€ MpPU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudpukaims XUMUYECKUX PEaKInuid
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHU, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOW, MpaBwiaMu paboThl B jabopaTropuu U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpHBIM OOOPYIOBAaHUEM, M3YUYCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBlIeHHuEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHUE U KOHJCHCALMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKAIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHUI, HAaOIt01eHue
W OINKMCaHWE TPU3HAKOB IIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszinoxkeHue ruapokcuna meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE ene3a ¢ pactBopoM coiu Mmenu (II), usydenwe crocoOoB
pa3ieNieHusT CMeceil: ¢ MOMOIIbI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
xpomarorpadusi, MPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yNbTAaTOB MPOBEAEHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIEeCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B mpupojae, GU3ndecKue U XMMUYECKHUE CBOWCTBA (peakluy TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aljoTporHas MOAN(PUKAIUS
KHCIIOpO/Ia.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXUMHYECKHE YpPaBHEHHUsS, JK30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxokaeHue Bojopoda B TPHUPOJIE,
dbusznyecKre 1 XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI oNyueHusl. KucioTel u comu.

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAacTBOpHl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi JTOJisl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Knaccuduxamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHue okcuaos.



OcHoBanms. Knaccudukaiuss OCHOBaHM: WIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3znueckue M XHMHUYECKHE CBOWcTBa OCHOBaHMM. I[lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKHE cBoiicTBa cosel. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHUue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOZAa, HAONIOAECHHME B3aUMOJAEUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIydeHHE, COOMpaHHWe, paclio3HaBaHHE U
M3YyYEHHUE CBOWMCTB BOAOpoAa (TOpeHue), B3auMojJeHcTBHUE Bojopona c¢ okcugom Mmeau (II)
(BO3MOXHO HCTIOJB30BaHUE BUIECOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOT'O
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux iemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple TOMBITKA KIACCU(PUKALNUU XUMHUECKUX OdleMeHToB. [loHsATHE O Trpymnmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIEC U MIEIOYHO3EMEbHBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMU4YeckKux »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmsl [lepuognydeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sznep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKHX dNeMeHTOB [lepuonndeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO DJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMUYECKUX AJIEMEHTOB, METAJTUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHYECKHUX AJIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHas u HETIOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb  okuciieHHs.  OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEH, IIPOBEACHHUE OIBITOB, WIIIIOCTPUPYIOIINUX HTPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakliuy pa3ioKeHHs], COSUHEHN).

Mestcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d IPU M3YYEHHU XMMHUH B 8 KJIACCE OCYLIECTBIISAETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTeCTBEHHO--Hay4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTEe3,  Kiaccuukanusi, MEepUOAMYHOCTb,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paIMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TeI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (PU3MYECKHE BEIMYUHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusa: armocepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. llepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kajlns, KalbLUs U HUX COCOUHEHUM B COOTBETCTBUHU C
MI0JIO’KEHUEM 3JIeMeHTOB B [lepuoanyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XMUMHYECKUE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPTaHWYECKUX COEIUHEHWH, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUu BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHeu
OKHMCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu xumuueckoil peakuuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAOIIME HA CKOPOCTh
XUMHYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEBHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAllMM BEUIECTB C pPa3jIMYHBIMM BHJIAMH XUMHYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U C1a0bI€ DIIEKTPOTUTHI.

Peakuuu moHHOoro o6MeHa. YcCIIOBHsSI MPOTEKaHUs pEaKkIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJEH B CBETE
OpeCTaBIeHU 00 3JIEKTPOTUTHUECKOW nuccoruanuu. KadecTBeHHBbIE pPEaKklMU Ha HOHBI.
[TonsiTHE O TUIPONIH3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
WCCIICJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMYECKOM PEAKLUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AMCCOLMAIIUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHaloB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHUs peakiuii MoHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHME BOJbI), OINbITOB, HWUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHME, PEaKLUU DPA3JI0KEHUsI, COEIUHEHUs),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KAaYEeCTBEHHBIX PEAKLMH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OO0mass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTU CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — T[aJOTE€HOB.
XUMHYECKME CBOHCTBA Ha IpUMeEpEe Xjopa (B3aMMOJEHCTBHE C METaUlaMH, HEMETaJUIaMU,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPraHU3M ueloBeka. BaykHelme Xi10puabl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (u3ndeckue M XUMHUYeckue cBoMCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCJIOT M creunududeckue). XHUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIUICHHOTO Croco0a IONydeHusi cepHOil KHucioThl. [IpuMeneHue
cepHOi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OOmas xapaktepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3n4ecKue U XMMHUYeCKHe
CBOICTBa, nony4yeHue u npumeHeHne. Coau aMMOHMSI, UX (U3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckne ¥ XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KauecTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoictBa. Oxcun docdopa (V) u pocdopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWMCTBa, mosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIECHHUS. YTIEpO, aJIOTPONHbIE MOAU(DUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMHU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHUEe U TMPUMEHEHHEe. DKOJIOTHYEeCKHEe MpoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, NapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOICTBa, MoOJydeHHe M mnpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanme  kapOOHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJICH, AaleTWUJIeH, JTAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
WUCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOIHBIM Tra3, HedTh), MPOAYKTHI HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — WM HMX DPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €INHCTBO
OpPraHMYECKUX ¥ HEOPraHMYECKUX COECIUHEHHM.

Kpemunii, ero ¢u3myeckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE W TIPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mpencraBienus o6 okcuge kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, xkele300eToH. I[Ipobmemsl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKHU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHUUYECKUX BEIECTB, CBOMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIO/IEHUE MPU3HAKOB MX MPOTCKAHUS, OTBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA TaJlorT€HOB M UX COCAMHEHMH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tpolecca OOyrauBaHUSL  caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaONOJIeHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa u HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrHOOpeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX pEaKknuid Ha WOH aMMOHUA W ¢ocar-uOH MW HU3YYCHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENECH KPUCTALTMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TMPOIECCOM aAcopOLUU PAcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJIydYeHHE, COOMpaHHe, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHME C MPOIyKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ay Mo TeMe «BakHelue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUUYECKHX OJEMEHTOB — METAJJIOB HAa OCHOBAaHWUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. Meraumueckasi CBs3b M METAIMYECKas KpPUCTAJUTMYECKast
peméTka. DIEKTPOXUMHUYECKUN P HanpsbDKeHUH MeTamioB. Pu3MUecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmue crnocoOsl moydeHus: MeTayioB. [loHATHE O KOPPO3UH METaJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILJIEHHOCTH.

[[{enounble MeTalIbL: TIOJIOkKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJeHUE B mpupoje. Ou3nueckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KaJlbLUW: nonokeHue B Ilepuoamueckoit
cucremMe xuMuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeimune coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoit cucreme xumuueckux saemeHtoB JI. U.
MenpeneeBa, CTpoeHHE aToMa, HaxoXJeHHue B mpupojae. Pusndeckne U XMMUUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJaeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xenesza. Oxcuppl, ruapokcuasl U coiu skene3a (II) m sxenesa (III), ux cocraB, cBoiicTBa u
MOJIyYeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0pa3llaMh METa/UIOB W CIJIaBOB, WX (UINYECKUMHU CBOICTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNB30BaHHE BHAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIIUS U HATPUS C BOJOM (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEPHUAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B



KHCIOpoJe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (II) u xenesa
(I1D), meu (II), HaOnrOIEeHUE U OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJusl U KaJiblKsg (BO3MOXHO HCIIOJb30BaHHE BUAECOMATEPUAJIOB), UCCIeI0OBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THAPOKCH]IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTamibl U UX COSAUHEHUS».

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 maTepuanbl B MOBCEIHEBHON >KU3HM 4YejoBeka. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XMMHMYECKHX peakuuii B ObiTy. IlepBas momomis npu XUMHYECKHX OXKOrax |
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH cpefbl (MpeAeabHas JOMyCTUMasi KOHLEHTPaLus
BemecTs, Aanee — [1/1K). Ponb XxuMum B perieHur 3KOJIOTHYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoscnpeomemmnunie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 HCHOJb30BAaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHUH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIH (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KilacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICITIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, I[POBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIMUECKAsl pEIIETKa, CIUIaBbl, (U3NYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE yIO0OpEeHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
MCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0OO0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHON J1EATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH M JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIM9HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacCIIMpPEHHUE OMbITa ACSITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHONICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJIEUIO, TOHMMAaHUS 3HAUeHUs XMUMHUYECKONM HAayKM B JKH3HH COBPEMEHHOr0 OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(pOpPMAIUEH O MEPEOBBIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 001IeCTBa;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUSI O COIMAIBHBIX HOPMAax M MPaBWIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATEIILCKON, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM JESATENIbHOCTH MPU BBHIMOJTHEHUH YUeOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YUYEOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlECCe 3TOH y4eOHOH nedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX W
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIONIAE OCHOBY IS
MOHMMAHUA  CYHNIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOTHOW CPEIIOi, O pOJIn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUH IO XHMHH,
HEOoOXOoauMBbIe ISl OOBSCHEHHUS HaONI0aeMbIX TMPOIECCOB U SIBICHUN, IO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

uHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NalbHEHIIEM;

4) popMmupoBaHus KYJIbTYpPbI 310POBbA:

OCO3HAHHWE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IIOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHNOTPEONEHUSI alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
npaBujl 0€30TaCHOCTH TIPU OOpAIIEHWH C XMUMHYECKUMHU BEIICCTBAMU B OBITY M peaIbHOU
KU3HU;

S) TPy10BOT0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUYECKOMY H3YUEHUIO MPOPECCHI U TPyAa Pa3IuIHOTO POJia, YBAXKECHHE K
TpyAy U pe3yjibTaTaMm TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBIOOP WHIWUBUIYaTbHOW TPACKTOPUU



MPOJOKCHHUST O0pa3oBaHUsA C YYETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MPO(eCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITHPOBATHCS B MPOGECCHOHATBHOM Cpelie;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHHE IIEHHOCTH 3J0pPOBOTO M 0e30macHOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXUYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIIOICHHUS TPaBHJI O€30MacHOTO MOBEACHUS IIPU padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJy4aeMble IMPU HM3YUYCHUH XHMHUH, ISl PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH NIPUPOJIHON CPEIOH, ISl MIOBBILICHUS YPOBHS 3KOJIOTHMYECKON
KYJIbTYPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEJICTBOM METOJOB XUMHUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIUATILHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCHOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4yHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPbIE 00ECNeunBaOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jjoruueckne qeiicTBUSA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUS TPU OCBOCHHHM 3HAHMI:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHSATHH (BBIACNSATH WX XapaKTepHbIE MPU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCIIOIb30BATh MOHATUS IJIs1 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MPUUUHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHEIE, IeAyKTUBHbIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSITHh B Mpollecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIONb3yeMble B XHWMHUH, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XUMUYeckass (opMmyla W ypaBHEHHE XHMHYECKOW peakiuu — TpPU PEIICHHH Y4eOHO-
MO3HABATENbHBIX 3a/lady, C Y4YE€TOM OTUX MOJENbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SBJICHUSIX.

BbazoBbie ncciienoBareabCcKue AeiiCTBUA:

YMEHHE WCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA TMO3HAHUS, a
Takke B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHI;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHHUIO YYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI 1O pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEI0OBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3THIHBIX BUIOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COJAEpIKAaHMsS, CIPaBOYHBIC TMOCOOUs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(OpMaLINIO;

YMEHHE MPUMEHSThH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIOJHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJieHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeacTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/adydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHON W HCCIeI0BaTEIbCKOU
JESTEIIbHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXarole MpUpOAHON CPeIbl.

KoMMyHUKATHBHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCUTEIFHO BBIIIOJHEHUS
MpeJIOKEHHON 3a1a4H;

YMEHHSI IPECTABIISATH MOJyUYEHHBIC PE3YJIbTAThI TO3HABATEIIHHON JACSITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 PE3yAbTAaTOB BBIMOIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIa0OPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI MO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yueOHOTO MPOEKTA);

YMEHUSl Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHOU U
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/eJieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh e NeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOosnee HSPQEeKTUBHbIE CHOCOOBI pelIeHHMs y4eOHbIX M [O3HABaTEJbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aITOPUTM JIEHCTBUN MpU
BBITIOJTHCHUH 33J]aHUM C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX W PEAKIIMSIX, OIIEHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3ybTaTa 3asBICHHON IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a/IaHUA.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB 1O OCBOSHHIO O0S3aTENBFHOTO COJCpKAHUS,
YCTaHOBJICHHOTO JaHHON (enepanpHoil pabodeld TpOrpaMMoid, BBIIEISIOT: OCBOCHHBIC
00ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeIMeTHOW o0nacTu «XUMHUS», BUIBI JAEATEIBHOCTH TO TMOJIYYCHHIO HOBOTO 3HAHHUS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xoHiy obydenust B 8 Kjacce mpenMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHU:

® pAacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHITHIA: aTOM, MOJEKYNa, XUMUYECKHMA

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHash W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEeMEHTa B COEJUHEHHH, MOJISIPHBI OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHHSI, XUMUYECKas peakius, KIacCUu(UKAIUS
peaxiuii: peakiuu COeIMHEHUs, PEaKIuu Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKklun
oOMeHa, K30- U SHAOTEPMHUYECKUE PEAKIIUH, TETUIOBON AP PEKT peakinuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMUYEcKas CBS3b,



NOJIIpHasl M HEIOJIApHAs KOBAJIECHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPALUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCeHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEeIMHEHMHA 1O QopMyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
[OHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosnoxeHnuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoit cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpynma (A-rpymma)» u
«mmobounass monrpynmna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsia sAapa, oOOIIee YHCIO SJICKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sexry);

e XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHMUSI XUMUYECKUX MTPEBPALLICHUI B pAa3JIMYHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATH OCHOBHBIE OINEPALMHU MBICIUTEIBHON AESITEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aINI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWEe,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICIICHHBIN);

e (Cle/OBaTh IMpaBMJaM TOJb30BAHUS XMMHUYECKOH TMOCYyIOoM H J1abOpaTOpHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMHU TIO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U CcOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHondTaaenH, METUIOPAHXK U IpyTHE).

K konuy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHMCIICHHS, XMMHYECKas peaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOJIMTHYECKAss AUCCOLMAIMS, PEaKUud HOHHOrO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBeCHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeleibHO IOIMyCTHMAas
koHueHrpauus [I/JIK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUU BEIIECTB U MX MPEBPAICHU;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UISI COCTaBi€HHUS (OpMysn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIM4YHOIO COCTaBa, IMPUHAIIEKHOCTh BEIIECTB K OMNPEACIIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBaJICHTHAsl, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps/l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamnueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHS «TJIaBHas moirpymma (A-
rpynna)» u «mobounas mnoarpymma (b-rpymma)», maneie U OGonblIME MEPUOJIBI,
COOTHOCHTH 0003HAUeHMs, KOTOpBIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsn A1apa, 00IIee YUCIIO 3JIEKTPOHOB U PAaCHpeeIeHUe UX 10 3JEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX NMEPUOJOB U TJIaBHBIX HMOJATPYII ¢ Y4ETOM CTPOECHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEaKIUU BELIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENEeHEeW OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME M CHEHU(PUYECKHE XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHNE TIPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKHX PEaKIHii;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOUUALIMU KHUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXKAY BEIIECTBaMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
POTEKaHUS XUMUYECKUX MPEBPAIICHUH B pa3IMYHBIX YCIOBHUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peaKIni;

coOnrofarh TMpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyno u  J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia OOpallleHUsi C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, MOATBEPXKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM TYTEM XJIOpUI-, OpoMHI-, MOAMI-, KapOoHar-, docdart-,



CWJIHMKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS M HOHBI HU3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUUYECKUX BEILECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl IIO3HAaHWS — HAONIJCHHUE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanue pa3jiesioB u Komriecrpo wacon JyiekTpoHHbIE (U(PPOBLIE)
n/n TeM MPOrpaMMBbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemiectBa u xummuueckue 15 1 bu6mmoreka [IOK
peakunu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
71 Boznyx. Kucnopon. Iloustue 06 6 1 bubnuoreka [IOK
OKCHOaX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax u 3 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le peammn

3.1

[Tepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema
XAUMHYECKUX dj1eMeHToB /I, M.
Mennene-eBa. CTpoeHue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKas CBA3b.
32 OxucauTeNnbHO- 8 1 bubmorexa LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 1 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837¢
9 KIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m NporpaMMEI Beero KOﬁHTpOJIbeIe HpﬁaRanecmle 06paz0BaTEIBHbIE
padoThI padoThI pecypebi
Pa3znea 1. BemmecTBO 1 XUMHYeCKHe peaKkul
[ToBTOpeHnue u yrioyOneHue 3HaHUH bubmuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3zeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubmmnoreka HOK
’ peaKuuit https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnnoreka [JOK
1.3 8 1 1
XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
71 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bu6muoreka [JOK
’ anemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa ec
2.2 BHCHI\ICZ’;(O]S \;i&gfl TrII/I;LI ngm; u :’gl " 6 bubmorexa TOK
) Py - -oP https://m.edsoo.ru/7f41a636
COEJTMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKIX
2.3 BJIGHI\;GHTOIS VA—er bl A30T, pocdop u ux 7 1 bubnmorexa LOK
’ PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.4 OO01mast XxapakTepuCTHKa XUMUIECKIX 8 1 2 bubnmoreka [JOK
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sneMeHToB [VA-rpynmel. Yraepoa u
KPEMHUU U UX COCUHECHUS

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

Hroro no pazgeny 25
Pasznea 3. Mera/iibl M MX COeIUHEHUS
. bubnunorexa LIOK
3.1 Obmue cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxneime Metamisl 1 UX COSIUHEHUS 16 1 2 hitps:/m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa 1 MmaTepuaibl B AKHU3HU YEJIOBEKA 3 Bubmmorexa OK
) https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHoe BpeMs 3 1 Bubnnorexa LIOK
P p https:/m.edsoo.ru/7f41a636
INOYPOYHOE INVNIAHUPOBAHMUE
8 KVIACC
KoanuectBo 4acos JJIeKTPOHHBIE
Ne uudposbie
i Tema ypoka Beero KOﬁl—lTpOJIbHI)Ie l'[pﬁaKanecmle 06pazoBaTeILHbIe
padoThI padoThbI pecypeb
1 [Ipenmer xumuu. Posib XuMHUH B KU3HU 1 bubnuoreka [IOK
yejoBeKka. Teja u BelmecTBa https://m.edsoo.ru/ff0d210c
2 Tlonstue o MeTOnaxX IMO3HAHUS B XUMUU 1 Bubmiorexa [HOK
o https://m.edsoo.ru/ff0d227¢e
I1 0 Ne 1 «I1 3]
3 b maGoparopmt n npués oGpamesms ¢ | | Bunorexa LIOK
paTop P paill https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM
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Yucrele BemecTBa U cmecu. CriocoObl

bubmuoreka [JOK

4 pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 c1\I4)ecel71 (Ha I/III)VIC € OUYMCTKH ncﬁaa €HHOM bubmorera [IOK
PHMED P hitps://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI bubmorera [IOK
y https://m.edsoo.ru/ff0d2abc
7 XUMUYECKHE STIEMEHTHI. 3HAKU (CHMBOJIBI) bubnuorexa [JOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BELIECTBA bubmorexa HOK
P m https://m.edsoo.ru/ff0d2abc
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorera [JOK
yIip ¥ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumudeckas popmyina. BaneHTHOCTh aTOMOB bubmorexa LIOK
) https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHOocHTENbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XMUMAYECKOTO 3JIEMEHTA B bu6mmoreka [IOK
COCIMHEHU U https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Momnbs. MomnspHas bubnmnoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. bu6mmorexa [IOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojimuecTBa, MacChl BEIIECTBA 110 bubnmuorexa [JOK
YPaBHEHUSAM XUMHUYECKUX PEAKINA https://m.edsoo.ru/ff0d5708
13 Krnaccudukanusa XuMHUeCKUX peakiui bubnmoreka [JOK

(coenuHeHus, pa3oKeHHs], 3aMEIICHUs,

https://m.edsoo.ru/ff0d3{34
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oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

bu6mmoreka [IOK

19 sHIpKoneer. O6obmenne u https://m.edsoo.ru/ff0d40c4
CUCTEMATH3ANI 3HAHUN
20 Kontponbnas padora Nel o teme «BermectBa bubmuorexa [JOK
A XUMHYECKUE pEAKLIUN» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB Bo3ayxa.
21 KI/IC?I}(;XO — JJIEMEHT U IIPOCTOE Beﬂy:CTBO Bubmiorexa ITOK
PoA p m ' https://m.edsoo.ru/ff0d448e
O30H
duznueckre 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE) Brommozexa [OK
poZa {peakil » 1Op ) https://m.edsoo.ru/ff0d4614
ITonsarue 00 okcumax
CrocoOslI II0JIY4EeHUS KACI0pOaa B
23 nabopaTtopuu quHpOMbIHIHerH(;HCTH. bubmorexa HOK
https://m.edsoo.ru/ff0d497a
[IpumMeHeHue kucnopoa
TemnoBoit 3¢ heKT XUMHUUECKOI PEAKIIUUA
24 HOHSTHE O T(GI:)(I)MOXI/IMI/IIIGCKOM paBHgHI/II:I Bubmzorexa LIOK
p yp i https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKHUX PEaKLUIX
Tonnueo (HedTh, Yroab M METaH).
25 3ar ﬂsﬁeéneqlios o a, CII0COOBI iro Bubmzorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padora Ne 3 1o Teme
26 <<1PIOJ'I eHue I/II():O6I/I aHNe KUCIopoaa Bubmzorexa LIOK
ya . P poad, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY»
7 Bonopox — 31eMeHT U IPOCTOE BELIECTBO. bubmuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [IpumMenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TloHnsaTne o KHUCIIOTaxX M COMIIX Brbmrotexa IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnnoreka [HOK

nabopaTopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTrueckas padota Ne 4 o Teme

bubmuoreka [JOK

31 «lonyuenne C0§HpaHHe BOAOPOAE, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOHCTBY
N N bubmuorexa [JOK
32 Modnsipublii 00bEM ra30B. 3aK0oH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
33 rasa 1o €ro M3BECTHOMY KOJINUECTB - Bubmioreka LHOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
Brruncnenus 006EMOB ra3oB 110 YPaBHEHHUIO
34 €aKIM1 Ha OCHOBE 3aKOHa 06Lé1\yarl)-lblx Bubmiorexa ITOK
PCAKIHH Ha https:/m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI Bubmiorexa ITOK
a https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBanwii. [ToHsTHE 00 MHIUKATOpPAX hitps://m.edsoo.ru/ff0d59e2
Boga xak pactBopurtens. HacrlmeHHEIE U
37 HelfaCLI fHHHe paCTBO BI MaICHCOBa;I 0JIs Bubmiorexa [HOK
11 P PBL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
IIpakTueckas padora Ne 5 mo Teme
38 «IPI I/IFOTOBJ’IGHE@ aACTBOPOB C OIIPEAEIIEHHON Bubmiorexa [HOK
P . . P p pel https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiacCupUKaIs, bubmuorexa [JOK
40
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
Tlonyyenue u XuMHU4eCKHEe CBOMCTBA
41 Kncny(:ITHHx OCHOBHBIX U aM(OTEPHBIX Bubmioreka [IOK
’ p https:/m.edsoo.ru/ff0d664e
OKCHUIIOB
OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
42
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XuMHUUYECKHE CBOMCTBA KUCTIOT buGmnorexa LIOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubmmoreka [JOK
MOJy4YECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
I'eneTnyeckas cBA3b MEXKIY KilaccaMu bubnnorexa [JOK
48 9
HEOPraHuYeCKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
4 000IIIeHNE ¥ CUCTEMAaTU3alMsl 3HAHUN
? O606m 8 https://m.edsoo.ru/00ad9cb2
50 KontponbHas padora Ne3 o reme "OCHOBHBIE bubnnorexka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB ?IOHﬂITIHe 0 rpyImnmax bubmorexa [TOK
) Pyl https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cngeMI; XAMHUYECKUX BHeMeII-:TO]JSI pIm 1 bubmmorexa LOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonsl, Tpymmsl, 0, TTBI Eubmrorexa LIOK
PHOZBL, TPYIIIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnmnoreka [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 3J1TepMeHTOB Ile Hrz)nnqecxoﬁ cuctemsl J[. 1 Bubmioreka [IOK
p U https://m.edsoo.ru/00ada6be
Menneneena
XapaKkTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
P P N bu6mmoreka [IOK
56 ero noJjioxkeHuto B [lepuoanueckoit cucreme

. . Menaeneea

https://m.edsoo.ru/00ada824
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3nauenue [leprnoanyeckoro 3akoHa ajis

bubmuoreka [JOK

>7 PasBHTHA HAYKH H..Hpaf( aku. 1. M. 1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, M€1aror U rpaKjaHuH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
58 1
XUMHUYECKUX DJIIECMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 VoHHAS XUMIHECKAs! CBA3H 1 https://m.edsoo.ru/00adac34
60 KoBaneHnrtHas nossipHasi XuMU4ecKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMHUYECKasl CBA3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creners OKACICHAS 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 Bubmiorexa [HOK
https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 Bubmorexa [IOK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHue 1 bubnnoreka [JOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O60611eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011€HNE U 1 bubmmoreka [IOK
cUCTEMaTH3aInsI 3HaHUHN https://m.edsoo.ru/00ad9cb2
63 [IpomexxyTouHas arrectanus 3a Kypc XUMHUH 8 1
KJIace
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
B Tema ypoka
w/n yp Beero KOﬁHTpO.HbeIe l'[pﬁaKanecmle 0Bpa3oBaATETBHbIC
padoThbI padoTbI pecypeb
[Tepuonnueckuii 3akoH. [lepuoanueckas
P P bubmuoreka [{OK
1 cucTeMa XUMMUYeCKuXx 35eMeHToB /1. 1. 1
https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘I@CKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
PBRIX TP hitps://m.eds0o.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipl XumMHu4yeckoil CBSA3U U THIIBI 1 bu6mmoteka IIOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEeHuUe u yriydiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccuukanus XuMH4ecKux peakiui no 1 bubmmnoreka HOK
pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOUN pEeaKINu.

7 [Tonstue o FOMI())FCHHBIX U TeTe OI‘GI))HHLIX 1 bubmorexa TIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIxX
[TonsTHE 0 XUMHUYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [IOK
XMMHYECKON PEAKIIUU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuotexa [JOK
peakmuu https://m.edsoo.ru/00adcade

10 Teopust FIEKTPOTUTHUYECKON AUCCOIUALINH. 1 bubmuoreka [IOK

CunbHble U crabble AJIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68
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bu6nmorexa [IOK

1 MouHbIe ypaBHEHNS peakumid https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT 1 OCHOBAHUN
12 B CBETE IPEICTABICHUNA 00 Bubmiorexa LIOK
pel . https://m.edsoo.ru/00add5d8
BJIEKTPOJTUTUYECKON AUCCOIMALINKI
XUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOJIMTHUECKON Bubmmoreka HOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLIAIINT
14 TTousTue o ruapoanse coje Bubmiorexa LIOK
b https://m.eds00.ru/00add9d4
. bubnuoreka [{OK
15 O000111eHE U CUCTEMATH3AaIU 3HAHUI hitps://m.edsoo.ra/00addd 12
[IpakTuueckas pabora Ne 1. «Pemienue bubnnorexa [JOK
16
DKCIEPUMEHTAIIBLHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonrponsHas padora Ne2 o teme
17 <<3J'I€II<)T onnmpqecxaﬂ JYICCOIHAITNS Bubnnorexa LIOK
p 1 ) https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX»
OO01mas xapakTepuCTHKA TaJIOTeHOB. bubmuoreka [IOK
18 o
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHasg KUCIIOTA,
19 XI/IME‘IGCI?I/IS cIB[oﬁCTBa oJIydeHHe Bubmoreka HOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpakTueckas padora Ne 2 o teme
20 «IPIOJ'I eHue COI;ISIHOﬁ KHUCIIOTBI, N3yUeHHE €€ bubmiorexa IJOK
. yd » M3y https://m.edsoo.ru/00ade348
CBOWCTBY
Brraucienus mo ypaBHEHUSIM XUMUYECKUX
21 €aKIUH, ECIIU O yIEH U3 peareHToB JaH B bubmiorexa IJOK
peaxiii, A p A https://m.edsoo.ru/00ade488
N30BITKE
OO6mras xapakTeprucTrUKa 3J1IeMeHTOB VIA- bubnuotexa [JOK
22
TPYTIIIBI https://m.edsoo.ru/00ade64a
23 AnnoTponHble MOIU(UKALIUN CEPHI. bubnmoreka [JOK

Haxoxnenue cepbl 1 €€ COEIMHEHUN B

https://m.edsoo.ru/00ade64a
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npupojae. XMMHYECKHUE CBOMCTBA CEpPbI

4 CepoBogopo/, ctpoenue, hpuznyeckue u bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

75 Oxcunsl cepbl. CepHas KHCIIOTa, (U3HUECKUC bu6nmoreka [IOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIexKallle B OCHOBE

26 MPOMBIIIJICHHOTO CIIOCO0a MOTyYSHHS bubnuoreka [JOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlEel Cpesibl COEAUMHEHUSIMH CEPbI

7 Brruncienne MaccoBOM J0JIM BBIX0/1a bubnunoreka LIOK
MPONYKTa pPEaKLUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTUKa dJIeMEHTOB V A-

28 r HIHLI zAE’»OT pacn OCTpaHEHUE B IPUPOJIC Bubmiorexa IOK

PYHIEL » pactipoctp . pHp ’ https://m.edsoo.ru/00adeeab
(bu3nyYecKre U XUMUICCKIE CBOHCTBA

9 AMMuak, ero Gpu3nyecKue 1 XuMU4YeCKHe bubmuoreka [IOK
CBOMCTBA, NIOJIY4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 1o Teme

30 <<1PIOJ'I eHue al\fMI/IaKa H3y4YeHUe ero bubmorexa [JOK

YT - MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KuCnoTa, € pusnyeckue u bubmmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS

3 B Ka4eCTBE MUHEPAJIbHBIX YIOOpPEHUH. bubmuoteka [JOK
XHAMHMUYECKOE 3arps3HEHUE OKPYXKaroIen https://m.edsoo.ru/00adf518
Cpelibl COEIMHEHMUSIMU a30Ta
Pochop. Oxenn pochopa (V) u pochopras

33 KI/ICJ‘Iq())TIZ. (I)I/ISI/I‘J-IIGE)KI/I? I/IpXI/I(I\/II/I)qec(lI)(He(b ’ bubmaorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJIYYCHHUE
Ucnons3zoBanne GocdaToB B KayecTBe
34 MHHEPAIbHBIX I[q())G %HI/H‘/’I 3arpsasHeHue Bubmorexa HOK
p IbIX Y. p L https://m.edsoo.ru/00adfc20
MIPUPOJTHOH cpenbl hochaTaMu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
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(bl/ISI/ILIeCKI/IC 1 XUMHYECKHE CBOMCTBA

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

Oxcupsl yriaepona, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubnuorexa [JOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
Iv)

37 VroapHas KUCIIOTa U €€ COJIU Bubmorexa OK

https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 110 TeMe
38 "I_II)OJI eHHUe E)IGKI/ICJIOFO rasza Bubmiorexa IOK
ya yr i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-UOH

39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
BELLECTBAX KaK O COCAUHEHUAX yriiepoaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coequHeHust Bubmmorexa OK

p https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5. Permenue
41 SKI:H'IG I/IMeHTaJ'II;HI)IX 3a1a4 1Mo TeMe Bubmiorexa LIOK
p . https://m.edsoo.ru/00ac0bf2
«BaxxHeinme HeMeTaUuIbl U UX COSTUHECHUS»

42 KonTtponbHas padora Ne3 o reme bubmmnoreka HOK
«BakHenme HeMeTaJUIbl U X COSTUHEHUS https://m.edsoo.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubnuoreka [{OK
CBS3b U METAJUIMYECKAST KPUCTAJNIMYSCKAst https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.

44 DIEKTPOXUMHUUECKUI P HAIPSKEHUI Bubmnorexa HOK

p p P https://m.edsoo.ru/00ael156
METAIIJIOB
OO6mmwme crmocoOb! MOTYyYEHUST METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bu6muoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPKUT MPUMECH

bubnunoreka LIOK
46 [TonsTHE O KOPPO3UM METAJIIOB

https://m.edsoo.ru/00ae1278
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bu6nmorexa [IOK

47 Illenounpic MeTabL https://m.edsoo.ru/00ae14b2
48 OKcHABI ¥ TUAPOKCHUALI HATPUS U KaIus bubmaorexa LIOK
A b A p https://m.edsoo.ru/00ae14b2
49 [I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIIUN 1 bubmuorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8
50 Baxneiinme coeAUHCHNS KaIbLIHS bubmiorexa LIOK
A 1t https://m.edsoo.ru/00ael5e8
51 O00011IeHrEe U CHCTEMATH3AlIMs] 3HAHUI
.. . bubnunoreka LIOK
52 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS https-//m.edsoo.ru/00ae 1886
53 [IpakTuueckas padora Ne 6 o Teme bubmmoreka [JOK
"YK&cTtkocTh BOMIBI M METO/IBI €€ YCTpaHeHUs " https://m.edsoo.ru/00aeclac8
. bubnnorexa [JOK
>4 AmoMuHmH https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
55
TUApPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
26 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xene3a (I1) u bu6mmoteka IIOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre B cucTeMaTH3anys 3HAaHUH
IIpaxTnueckas padora Ne 7. Pemenue
59 3I<pcne I/IMCHTaJ'II;,HBIX 3aJ1a4 110 TEME Brbmrorexa LIOK
P N A https://m.edsoo.ru/00ae3de8
«BaxkneMnIe MeTaiIbl U UX COSIUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKI1M, eCIIM OJUH 13 PEarcHTOB JIaH B
60 E36BII’I[KC’I/IJII/I co He )KI/ITI:'I HMECH g Bubmiorexa LIOK
s1ep . p ' https://m.edsoo.ru/00ac1750
Brrunciaenus MaccoBoi T0JIM BBIXOa
MPOYKTA PEaKIU
61 O0001eHre ¥ CUCTEMATH3AIMs SHAHUH
62 KonTtponsHast pabota Ne4 o reme
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«Baxxneiilne MeTaibl U UX COSAUHEHUS
63 BemectBa u Marepuansl B IOBCEIHEBHOM 1 bubmmoreka [JOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnn 3K0JI0THYECKUX 1 bubmmoreka [JOK
pooyem https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypoxk. O606£11eHI/Ie u 1 Bu6motreka [JOK
cUcTeMaTu3alusg 3HaHul https://m.edsoo.ru/00ae0dOa
67 PesepBHblIil ypok. O606P1eHI/Ie u 1 bubnuoreka [IOK
cUcTeMaTu3alusg 3HaHu! https://m.edsoo.ru/00adb33c
63 [IpomexxyTounas arrecranus 3a Kypc 9 1
KJjlacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensn O. C., Bockoooiinukosa H. I1., fmykosa A. B. HactonpHas kaura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1s1 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dIpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocoodue k yueonuky O. C. ['abpuensna
«Xumus». 8 xknace / O. C. I'abpuensiu. — M. : [Ipoda, 2021. — 109.
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HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET

Brenurenannsichttp://www.chemnet.ru ['azeta « XumMusi» v cailT ass yuurens « 51
Uy Ha YPOK XUMHH

http://him.1september.ru Enunas komnexkuus LIOP: IIpeamerHas koiekuus
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61meo0pa3oBaTeIrHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onuMmIinaia mKoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Opranuyeckasi XuMusi: JICKTPOHHBIA YUCOHUK s
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN Y4EOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJUIEIK: XUMUS
http://www.chemistry.ru JlucraniimonHas onuMmnuaga mno XuMuu:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT






