MHUHHUCTEPCTBO MTPOCBEIEHUSI POCCUVCKOM ®EJEPAIIMA
MunucrtepcrBo oopasoBanusi Kemeposckoii o01actu - Ky3oacca
YnpasJjienue o6pazoBanus agMuHucrpaunu Tsaxunackoro MO
MBOY «Crynuumuckas COI» Tsaxunckoro MP

[MPUHATO YTBEPXIEHO
Ha IIeJJarOrH4eCcKOM COBETE JIMpEeKTOp MIKOJIBI
npotokois Ne 9 ot 29.08.2023r E.M.Xeiinbman

npuka3 Ne59/1 ot 29.08. 2023 r.

v Mopnucaxo udpoBoi NoANUCHIO: XennbMmaH

ExaTepuHa MuxaiinosHa

X e M n b M a H DN: c=RU, st=KemepoBsckan obnactb, |=CtynuimHo,
title=Alnpektop, o=MYHULINMAJIbHOE BIOJ)KETHOE
OBLLUEOBGPA30BATE/IbHOE YYPEXXAEHWE
"CTYNMULLIMHCKAA CPEAHAA OBLLIEOBPA3OBATE/IbHAA

E Ka Te I/I H a LWKOMA IMEHY FEPOR PO C.H.MOPO30BA',
1.2.643.100.3=120B3033373233333135353239,
1.2.643.3.131.1.1=120C343234323030383830363033,
email=ssschk@rambler.ru, givenName=EkaTepuHa

MUNXANNOBHAQ s iomo-somntarons

[arta: 2024.10.03 23:03:49 +07'00'

PABOYASI IPOTPAMMA
(ID 376484)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

It 00yJaroImuxcs 8 — 9 KiaccoB

CocTaBHTEID:
XoxpsikoBa E.A.,
YUUTENb XUMUU

Crynumuno 2023



INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILUU IpPEnoJaBaHus yd4eOHOro mpenMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
U3YYEHUS XUMHUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOrO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TPeOOBaHHM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTMYECKOM 0e3011acHOCTH, POOJIEM 3paBOOXPAHEHNUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOro TNpeaAMeTa, KOTOPBIM SBIISETCS IMeJaroruyeckyd aJanTUPOBAaHHBIM OTPAKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHNYECKON XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHIUIY IOCJIENOBATEIBHOTO PAa3BUTUSA 3HAHWU Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHMSI O CTPOCHMH aToOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydyeHne xummun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHHr XUMUHU IPOUCXOAUT (HPOPMUPOBAHHUE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GOopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX MPUMEHEHMH B Yy4yeOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh MX IMpPU pElIeHUH MpoljeM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1ee YnCIIo 4acoB, OTBEACHHBIX IS M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJEPKAHUE OBbYYEHUA

8 KVIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poib XMMUM B KM3HM 4YellOBeKa. XUMHUS B cUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie U Cll0KHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUUeckue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHMEM, HW3YYEHUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aMMOJEICTBHE Mela ¢ KUCIOTOM) SIBJIEHUH, HaOII01eHNE
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszioxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmeau (), usydenwe crnocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJieneit MoJIeKyl (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TONMydeHHs KHUCIOpoJia B J1abopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMHUUYECKUE peakuuH. TomnMBO: yrosb M MeTaH. 3arpsi3HEHUE BO31yXa, YCHICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bojgopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

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

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. PU3nyecKre U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyueHue okcuaos.

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

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa xuciot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (mmoxkapa), 03HaAKOMJICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOPA3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3ali, MOJIYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeseeBa. CTpoeHue aToMOB. XMMH4YeCKasl CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(pOTEepHbIE OKCUBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. JI. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTAHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpeHue, peakliuu pas3iokKeHNsl, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorust: porocunres, npixanue, buochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPDHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THNBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, M0 H3MEHEHHMIO CTENeHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHMUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. IloHsatne o XumHueckoM paBHOBecHU. DaKTOpbI, BIHAIONIME HA CKOPOCTH
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHS MPOTEKaHHUS PEaKuii HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALIU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
miesnoyamu).  XuopoBogopod. ConsiHass KHUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XMMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcnonb3zoBaHue QochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTMYCCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencrasieHuss o6 oxcune kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3NYeCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yuyeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCITIOJIb30BAaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpEeHUI,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxnelmne
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuEe MeTaIOB. MeTtalMyeckas CBSI3b M METAJUIMYECKas KpUCTaJUITMYecKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) 1
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajlblus. BaxkHelmme coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKHE U XUMUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeunbl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, alFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATFOMUHUS M THAPOKCH/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKUX OXKOTax u
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, IOJUMEPHBIC MATEPHAJIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTA/UIMYECKass pemiérka, CIjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUHM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX U
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSICHEHHs HAONIOJaeMbIX MPOIECCOB M SBICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboTHI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEeC K OOYYCHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 JKW3HW, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

AKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOTHUECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMHpOBaHI/Iﬂ
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YU€HUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B Ka4eCTBE WHCTPYMEHTa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIATh 33 XOJ0M MpOoIlecca, CAMOCTOSTEIILHO MPOTHO3UPOBATh €To
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMIHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI IMPU TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpollecce y4eOHOW M HCCIEI0BATENbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 PEe3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcabHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUIA.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce IpeaMeTHBIC pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakliuu COEAMHEHNUs, pEaKLUU Pa3I0kKEHHs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHMKY Ui COCTaBICHUS (opMyn BEImIeCTB u
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHsS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPaHK U APYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUl HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsi, HMOHHAs, METAJUIMYECKasi), KpUCTaUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKHX IMOHATHW WU TPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS COCTaBJCHHS (HOpPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich Ileproanueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWW CBOMCTB DJJIEMEHTOB W HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUM;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAaUECTBEHHBIM COCTaB pa3jIMYHbIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTENIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHME

8 KUIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh BuGmorexa LOK
€CTECTBO3HAHMS U
1.1 I 5 2 https://m.edsoo0.ru/7f41837c
P A https://resh.edu.ru/
YeJIoBeKa
BemiectBa 1 XumMuueckue Bubmmorexa LIOK
1.2 ;I( i 15 1 https://m.edsoo.ru/7f41837c
peartt https://resh.edu.ru/
Hroro mo pazueny 20
Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
bu6mmorexa [IOK
B .K Nl
2.1 Og?};x aHCHOpOH OTHE 6 https://m.edso0.ru/7f41837c
KCHuagax
a https://resh.edu.ru/
B ITonsTue o xucaoTax bubmiorexa LIOK
2.2 (::HOOPOH' © © 0 KHeno 8 1 https://m.edsoo.ru/7f41837c
n JIAX
https://resh.edu.ru/
bubmuoreka [JOK
Bona. P N
2.3 OfsjBa;;;:()pH OHATHE 06 5 1 1 https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
54 OCHOBHBIE KJIACCHI 1 1 1 but6mmoreka [IOK
' HEOPraHMYECKUX COCIMHEHHI https://m.edsoo.ru/7f41837¢



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

https://resh.edu.ru/

Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHYeCKuX deMenToB Jl. U. 7
Mennene-eBa. CTpoeHue

aToma

Xumuueckast CBS3b.
3.2 OKHUCITUTENBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no paszneny 15

PeszepBHoe Bpems 3

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

bubmuoreka [JOK
https://m.edso0.ru/7f41837¢c
https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edso00.ru/7f41837c
https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB M TeM Korrrpoasreie  Tpakriseckue (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. BemecTBO M XUMHYECKHEe peaKu
[ToBTOpEeHuEe n yrinyoieHne 3HaHum bubmmorexa LTOK
1.1 OCHOBHEIX Pa3AEIOB Kypea § Kiacca 5 1 https://m.edso0.ru/7f41a636
https://resh.edu.ru/
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX Bubmmorexa LIOK
1.2 peakiuii 4 https://m.edso0.ru/7f41a636
https://resh.edu.ru/
DIIEKTPONUTHYECKAsT JUCCOLHAITHSI. bubmmorexa LIOK
1.3 XHMITECKHE PEaKIH B PACTBOPAX 8 1 1 https://m.edso0.ru/7f41a636
https://resh.edu.ru/
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeTMHEHHS
OO0mias XxapakTepuCcTUKa XUMHIECKIX bubnuoreia LOK
2.1 srtemertor VIIA-rpymmes, Tanorexe: 4 1 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
OO0mias XxapakTeprucTUKa XUMHIECKIX bubnuotexa [JOK
2.2 aneMenToB VIA-rpymnmsr. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCITMHEHHS https://resh.edu.ru/
OO11ast XxapaKTepUCTHKA XUMHYECKUX bubmuoreka [JOK
2.3 anemeHToB VA-rpymnmsl. A30T, hochop u ux 7 1 https://m.edsoo.ru/7f41a636

COEIUHEHUS

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

OO01mas XxapakTepUCTHKA XUMUIECKUX

Bbubnuoteka LIOK

2.4 snemeHTOB |VA-rpymmsl. Yriepoa u 8 https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCIUHCHHUS https://resh.edu.ru/
Hroro mo pazneny 25
Pa3nen 3. MeTaliIbl H HX COeAMHEHUA
bu6mmoreka [IOK
3.1 OO0111e CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
bubmuorexa [JOK
3.2 Baxsnelimme MeTauibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
bubmmoteka [IOK
4.1 BeriecTBa u MaTepHabl B )KH3HU YEIIOBEKA 3 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
Hroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
KosmmuecTBo 4acos Jara
DJIeKTPOHHBIE HH(POBLIE
Tema ypoka Becer  Konrpoabunl  Ilpakruyeckn — H3y4YeHH
oGpa3oBaTe/bHbIE pecypchbl
0 e padoThbI e paboThbl s

[Ipenmer xumun. Pons
XMMHU B KU3HU
yenoBeka. Tena u
BeEllleCTBa

ITonstue o MeTomax
IIO3HaHHUA B XUMHUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/

bubmnoreka IIOK
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/

[IpakTuueckas padbora Ne
1 «IIpaBuna paboTsl B
1abopaTOpUM U MPUEMBI
oOparteHus ¢
71a00paTOPHBIM
000py/I0BaHUEMY

bubmmoteka [IOK
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/

YucTele BeNlecTBa U
cmecu. CriocoOsl
pazzieneHust cmecei

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/

[TpaxTnueckast paborta Ne
2 «Pa3nenenne cMeceit
(Ha MpUMepe OYUCTKHU
MOBApPEHHOM COJIN )»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8
https://resh.edu.ru/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/
https://m.edsoo.ru/ff0d26ca
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bu6nuoreka [IOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6¢
https://resh.edu.ru/
XUMHUYECKUE PJICMEHTBHL. bu6nuoreka [IOK
7 3HaKH (CHMBOJIBI) https://m.edsoo.ru/ff0d2be8
XHMHUYECKHMX DJIIEMEHTOB https://resh.edu.ru/
IIpocTbie u cnoxHBIE bubmmorexa LIOK
8 BelecTRa https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
ATOMHO-MOJIEKYJIIPHOE bubmmorexa LIOK
9 https://m.edsoo.ru/ff0d2d50
JHCHHEE https://resh.edu.ru/
3aKOH IMOCTOSTHCTBA
COCTaBa BEIIECTB. bubmmorexa [JOK
10 Xumndeckas Gpopmya. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTE aTOMOB https://resh.edu.ru/
XUMHUYECKHX AJIEMEHTOB
OTHOcUTENbHAs aTOMHAs bubmmorexa [JOK
11 Macca. OTHOCHTENbHAs https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca https://resh.edu.ru/
Maccosas qoasg bu6mmoreka [IOK
12 XUMHYECKOT0 DJIEMEHTA https://m.edsoo.ru/ff0d350c
B COEIMHEHUU https://resh.edu.ru/
KonnuecTBO BemecTna. bubmorexa [OK
13 Mons. MospHas macca https://m.edsoo0.ru/ff0d5230
' https://resh.edu.ru/
14 du3nyeckue u Bbubnuoteka LIOK

XUMHUYCCKUC ABICHUA.

https://m.edsoo.ru/ff0d37fahttps://resh.edu.r
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XuMHUecKas peakuus

u/

[Tpu3naku u ycnoBus

bu6nmoreka [IOK

15 NPOTEKAHHUS XUMHUYECKHX https://m.edsoo.ru/ff0d3al16
peaxiuii https://resh.edu.ru/
3aKOH COXpaHEHHUs bubmuorexa [JOK

16 MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b88https://resh.edu.r
XUMUYECKUE YpaBHEHHS u/
Beruucnenus
KOJIMYECTBA, MAaCChI bubmuorexa [JOK

17 BEIIECTBA T10 https://m.edsoo.ru/ff0d5708
ypaBHEHUSIM https://resh.edu.ru/
XUMUYECKHUX PEaKIuid
Knaccudukamms
XUMUYECKHUX PEaKLUn bubmuoreka [JOK

18 (coenuHeHMS, https://m.edsoo.ru/ff0d3f34https://resh.edu.r
pasJioKeHus, u/
3aMeleHus, ooMeHa)
M."B. .J:[OMOHOCOB — BuGmorexa LIOK

19 }(;q;:g HHOHHHICTONCAUCT. https://m.edsoo.ru/ff0d40c4

HieHIe 1 . https://resh.edu.ru/

cHUCTEeMaTH3aIus 3SHAaHUH
KonTponbnas padora Nel bu6muoreka [JOK

20 o TeMe «BerectBa u https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKIUN https://resh.edu.ru/
oy ovece auon BuGmorexa LIOK

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

Kucnopon — sneMeHT u
npocToe BeuiectBo. O30H

https://resh.edu.ru/
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dusnueckue n
XUMHUYECKHUE CBOMCTBA

bu6nmoreka [IOK

22 KHCII0poaa (peaKiuu https://m.edsoo.ru/ff0d4614
OKHCIICHHSI, TOPEHHE). https://resh.edu.ru/
[Tonsitue 06 oxcuaax
Crioco0b1 mosryueHust
KHCJI0opo/a B bu6nunoreka [IOK

23 nabopaTopuu U https://m.edsoo.ru/ff0d497ahttps://resh.edu.r
MPOMBINIJICHHOCTH. u/

[TpumeHneHue kucaopoaa

TemnoBoit a3 ekt

XUMHUYECKON PeaKIlnH,

MIOHSTHE O bubmuorexa [JOK

24 TEPMOXHMHUYECKOM https://m.edsoo.ru/ff0d4790
ypaBHEHUH, 3K30- U https://resh.edu.ru/
IHIOTEPMUYECKUX
peaKIusIx
Tonnugo (HedTh, yroiab BuGmiorexa [IOK

25 H MeTal). Sarpstetie https://m.edsoo.ru/ff0d4c4a
BO3AYXa, CiocobHI ero https://resh.edu.ru/
MIPEIOTBPAIICHHS
[IpakTuueckas pabora Ne
3 Eo TeMe «HofyquHe u Bubmorexa LIOK

26 coBupanue Kueroposa https://m.edsoo.ru/ff0d4ae2

o https://resh.edu.ru/
U3YYEHHUE €r0 CBOWCTBY
Bonpopoag — snemeHT u bubnuotexa [JOK

27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe https://resh.edu.ru/

28 ®duznueckue u but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/
https://m.edsoo.ru/ff0d497ahttps:/resh.edu.ru/
https://m.edsoo.ru/ff0d497ahttps:/resh.edu.ru/
https://m.edsoo.ru/ff0d4790
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4c4a
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4ae2
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/

XAUMHUYECKUE CBOUCTBA
Bozopoaa. [Ipumenenue
BOJZIOpOA

https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/

IloHnsaTue o xuciIorax u

bu6nuoreka [IOK

29 comsx https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/
Crioco0b! moryueHust bubmmorexa LIOK
30 BozIopoTa B TaGopaTopHH https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
IIpakTuueckas padora Ne
4 zo TeMe «HmfyquHe u bubmmorexa LIOK
31 coBHparme BOTOpOa https://m.edsoo.ru/ff0d4f42
L https://resh.edu.ru/
U3YYCHHUE €TO CBOWCTBY
MonsipHblii 00BEM ra30B. bubmmorexa LIOK
32 Saxon Asorazpo https://m.edsoo.ru/ff0d542e
https://resh.edu.ru/
Brruncaenus o0néma,
KOJIMYECTBA BEIIECTBA bubmmorexa [JOK
33 rasa 1o ero u3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA https://resh.edu.ru/
Wi 00bEMY
Brruucienus o065éM0B
ra3oB 10 YPaBHEHHIO bubmuoreka [JOK
34 pEaKIuu Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX https://resh.edu.ru/
OTHOIIICHU T'a30B
®duznueckue u bu6mmoreka [IOK
35 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a

BOJBI

https://resh.edu.ru/



https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4f42
https://resh.edu.ru/
https://m.edsoo.ru/ff0d542e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d55a0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5708
https://resh.edu.ru/
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/

CocTaB OCHOBaHHH. bubnuorexa [{OK

36 [Tonstue 06 https://m.edsoo.ru/ff0d59e2
UHIUKaTOpax https://resh.edu.ru/
Bopa xak pactBoputens.
Hacpimennsie u BuGmorexa LIOK

37 HICHACHITIEHHbIC https://m.edsoo.ru/ff0d5b40
pactropsl. Maccosas https://resh.edu.ru/
JIOJIsl BEIIECTBA B
pacTtBope
[IpakTuyeckas pabora Ne
S mo teme
«IIpuroroieHue bubnmnorexka HOK

38 pacTBOPOB ¢ https://m.edsoo.ru/ff0d5eba
OTpeIeIEHHONW MacCOBOM https://resh.edu.ru/
JI0JIEW PaCTBOPEHHOIO
BEII[ECTBAY
KonTponbnast pabota No2 bubnuoreka [IOK

39 no reme «Kuciopo. https://m.edsoo.ru/ff0d6342https://resh.edu.r
Bonopon. Bona» u/
OKCHJIBI: COCTaB, bubmuotexa [JOK

40 KJIaccudukanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa https://resh.edu.ru/
[Tonyuyenue u ) bubanoreka [JOK

41 NUMITeCie caonctpa https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX 1 https://resh.edu.ru/
aM(pOTEpHBIX OKCHJIOB
OCHOBaHUS: COCTaB, bu6mmoreka [IOK

42 KaaccuuKanus, https://m.edsoo.ru/ff0d67cahttps://resh.edu.r

HOMEHKJIaTypa

u/



https://m.edsoo.ru/ff0d59e2
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5b40
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5eba
https://resh.edu.ru/
https://m.edsoo.ru/ff0d6342https:/resh.edu.ru/
https://m.edsoo.ru/ff0d6342https:/resh.edu.ru/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d67cahttps:/resh.edu.ru/
https://m.edsoo.ru/ff0d67cahttps:/resh.edu.ru/

[Tonyuenue u

bu6nuoreka [IOK

43 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHHUI https://resh.edu.ru/
Kucnotsr: cocras, bu6nuoreka [IOK

44 KiaccupuKanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa https://resh.edu.ru/
[Tonyyenue n bubnuoreka [JOK

45 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee2
KHCJIOT https://resh.edu.ru/

Comu (cpepme): bubmuorexa [JOK

46 HOMCHKIATYpa, CI0CO0EI https://m.edsoo.ru/00ad9474
HOTYHCTIE, SHMHHECHE https://resh.edu.ru/
CBOMCTBa
[TpakTuueckast pabota No
6. Pemenue
JKCIIEPUMEHTAIBHBIX bubnmnoreka [JOK

47 3aJa4 10 TeMe https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI https://resh.edu.ru/
HEOPTaHUUYECKUX
COCTUHEHUIN)

I'eneTnyeckas cBs3b BuGmorexa LIOK
48 I\H/I:;KHY flaccanit https://m.edsoo.ru/00ad9a50
PrAmHeci https:/resh.edu.ru/
COCTMHCHUI
O6oGmenue u bubmuorexa [JOK

49 . https://m.edsoo.ru/00ad9ch?2
cUCTEeMaTH3aIus 3HAaHUI https://resh.edu.ru/

50 KonTtponbsHas padora Ne3 bubmmoteka [JOK

o teme "OCHOBHEIE

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/
https://m.edsoo.ru/00ad9474
https://resh.edu.ru/
https://m.edsoo.ru/00ad9b7c
https://resh.edu.ru/
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://resh.edu.ru/
https://m.edsoo.ru/00ad9e1a

KJIACChl HEOPTaHUYECKUX
coenuHeHun"

https://resh.edu.ru/

IIepBble ONBITKU

KJIacCU(UKALIUN bubnmoreka [JOK
51 XHMHUYECKHUX DIIEMEHTOB. https://m.edsoo.ru/00ad9ffa
[MonsTre o rpymmax https://resh.edu.ru/
CXOIHBIX JIEMEHTOB
Ilepnogudeckuii 3aK0H U
Heﬁnoinqecxaﬁ chcTeMa bubnuoreia LOK
52 https://m.edsoo.ru/00ada52c
NXUMHFACCITX STICNCHTOB https://resh.edu.ru/
. . MenneneeBa
Tlepuos, rpymms: bubmuorexa [JOK
53 HOHFPYHH’H ’ https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
CrpoeHue aToOMOB. bubnmnoreka [JOK
54 CocTaB aTOMHBIX sIIIED. https://m.edsoo.ru/00ada342
H3oTons https://resh.edu.ru/
CTpoeHue dIIeKTPOHHBIX
000J10Y€K aTOMOB BuGmorexa LIOK
55 ?:MGHTOB . https://m.edsoo.ru/00ada6bc
PHONTACCROR https://resh.edu.ru/
cucremsl JI. U.
MenneneeBa
XapakTepucTuka
XHMHUYECKOTO JIEMEHTA bubmuorexa [JOK
56 10 €ro MOJIOXKCHUIO B https://m.edsoo0.ru/00ada824
[Tepuomuueckoii cucteme https://resh.edu.ru/
. . MenneneeBa
57 3HaueHue bubmuorexa [{OK



https://resh.edu.ru/
https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
https://m.edsoo.ru/00ada342
https://resh.edu.ru/
https://m.edsoo.ru/00ada6bc
https://resh.edu.ru/
https://m.edsoo.ru/00ada824
https://resh.edu.ru/

[Iepuoanueckoro 3akoHa
JUIsl pa3BUTHS HAyKU U
npaktuku. J. .
MenneneeB — y4€HbIH,
NeJaror ¥ rpaxaaHuH

DIIEKTPOOTPULIATETHHOCT

https://m.edsoo.ru/00ada96e
https://resh.edu.ru/

bu6nuoreka [IOK

58 b ATOMOB XMMHYECKUX https://m.edso00.ru/00adaab8
9JIEMEHTOB https://resh.edu.ru/
Honnas xuMmudeckas bubmmorexa LOK

59 CBAAE https://m.edsoo.ru/00adac34
https://resh.edu.ru/
KoBasienTHas nonspHas bubmmorexa LIOK

60 CHIMIICCKAS CBAE https://m.edsoo.ru/00adaab8
https://resh.edu.ru/
KoBanenThas bu6nuoreka [IOK

61 HEeTOJISIpHAS XMMUYecKast https://m.edsoo.ru/00adaab9
CBSI3b https://resh.edu.ru/
bu6nuoreka [IOK

62 CreneHnb OKUCICHUS https://m.edso00.ru/00adae28
https://resh.edu.ru/
OKHUCIUTENBHO- bubmuoreka [JOK

63 BOCCTaHOBUTEIILHEIE https://m.eds00.ru/00adb076
peakuuu https://resh.edu.ru/
S bu6mmoreka [IOK

64 BOCCTAHOBHTEI https://m.edsoo.ru/00adb076
https://resh.edu.ru/
65 KonTtponbsHas padora Ne4 bubmuoteka [JOK

o teme «CtpoeHue

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



https://m.edsoo.ru/00ada96e
https://resh.edu.ru/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/
https://m.edsoo.ru/00adac34
https://resh.edu.ru/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/
https://m.edsoo.ru/00adaab9
https://resh.edu.ru/
https://m.edsoo.ru/00adae28
https://resh.edu.ru/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/
https://m.edsoo.ru/00adb486

aToMa. XUMHUYecKas
CBSI3b)

https://resh.edu.ru/

PesepBHBIi ypOK.

bubmmoreka L{OK https://m.eds

06 O6obmenrie 1 . 1 00.ru/00adb33c https://resh.edu.ru/
CHCTeMaTH3aIvs 3HaHUI
Pe3epBHBIii ypOK. bubmuorexa [JOK

67 O06o06meHe n 1 https://m.edsoo.ru/00ad9cb?2
crucTeMaTh3als 3HAaHUI https://resh.edu.ru/
PesepBHBIil ypoK. bubnuoreka [JOK

68 O06o06meHe n 1 https://m.edsoo.ru/ff0d61c6
CHCTEMATU3ALMS 3HAHUN https://resh.edu.ru/

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



https://resh.edu.ru/
https://m.eds/
https://resh.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://resh.edu.ru/
https://m.edsoo.ru/ff0d61c6
https://resh.edu.ru/

9 KJIACC

Ne Koan4yecTBO 4acoB Jlara
JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoxka Bcer  Kourposbubt ~ IlpakTtuyeckn = H3YYeHH
o0pa3oBaTe/bHbIE Pecypchl
1| 0 e padoThl e padoThl A
[Tepuoanueckuit
i’?:;;c.)nuqecxaa bubimoreka IIOK
1 1 https://m.edsoo.ru/00adb59e
CHCTEMA UM CCIX https://resh.edu.ru/
anemeHToB Jl. U.
Menneneesa
3aKOHOMEPHOCTH B
W3MCHEHUHN CBOMCTB bubmuoreka [JOK
2 XAMHYIECKHX 1 https://m.edsoo.ru/00adb6b6
3JIEMEHTOB TEPBBIX https://resh.edu.ru/
TpEX MEPUOLOB
Knaccuduxanus u bubnunoreka [LIOK
3 EZ:GHKH&TYP& 1 https://m.edsoo.ru/00adb7e2
PTATHHecrix https://resh.edu.ru/
BEIIIECTB
Buner xumudeckoi
4 CBSI3U 1 THUIIBI 1 bu6mmorekxa [OK
KPHCTAJUTMIECKUX https://m.edsoo.ru/00adbac6https://resh.edu.ru/
peLETOK
KonTponbHas pabota
Nel o teme
5 «IToBTOpEHUe U 1 1
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/IeJIOB



https://m.edsoo.ru/00adb59e
https://resh.edu.ru/
https://m.edsoo.ru/00adb6b6
https://resh.edu.ru/
https://m.edsoo.ru/00adb7e2
https://resh.edu.ru/
https://m.edsoo.ru/00adbac6https:/resh.edu.ru/

Kypca 8 Kkiacca»

Knaccudukanms
XUMHYECKUX bubmuoreka [JOK
6 peakIuii o https://m.edsoo.ru/00adbcb0
pa3InYHBIM https://resh.edu.ru/
IIprU3HaKaM
[loasThe o CKOpPOCTH
XHMH%CKI(_)[H bubmuoreka [JOK
7 fg;ﬁz:ﬁmzfme © https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/
reTeporeHHbIX
pCaKnugx
IToustue o
XUMHNYCCKOM
paBHOBECHM.
@DaKTOpBbI, BIUSIOLINE Bu6morexa LIOK
8 Zi;xiz;z; https://m.edsoo.ru/00adc28c
https://resh.edu.ru/
pCaKknuu u
ITOJIOKCHUEC
XUMHUYCCKOTO
paBHOBECHS
Oxicamensio- bubmmoreka [{OK https://m.edsoo.ru/00adcade
9 BOCCTAHOBUTCJIBbHBIC
https://resh.edu.ru/
peakunu
Teopus ) bubmumoreka [IOK
10 STCKTPOIMTHHACCROM https://m.edsoo0.ru/00adcd68
AUucconualiu.

CunbHble U c1adblie

https://resh.edu.ru/



https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/

3JIEKTPOJIUTHI

HNonHsble ypaBHEHUS

bu6mmoreka [JOK

11 peakiuii https://m.edsoo.ru/00add448
https://resh.edu.ru/
XuMmudeckue
CBOHUCTBaA IfI/ICJ'IOT u . H OK
12 OCHOBAHHI B Cf ere https://m.edsoo.ru/00add5d8
HpEACTABICHHH 00 . https://resh.edu.ru/
QJICKTPOJIUTUICCKOUN
aucconuannu
XUMHUYECKHE
CBOHUCTBA COJICHU B BI/I6JII/IOTeKa L[OK
13 cpete . https://m.edsoo.ru/00add8b?2
HpECTABICHHH 00 . https://resh.edu.ru/
SJICKTPOJIUTHUICCKOU
JUccolaluu
MoHstie o bubmuoreka [JOK
14 FpoTI3E Coneli https://m.edso0.ru/00add9d4
https://resh.edu.ru/
O6o0mmenue n bubmuoreka [JOK
15 CHCTEMATH3ALIS https://m.edsoo.ru/00addd12
3HaHUN https://resh.edu.ru/
IIpaxTrueckas
pabora Ne 1. )
16 «PellieHie bubnurorexa LIOK https://m.edsoo.ru/00addbfa
https://resh.edu.ru/
OKCIICPUMCHTAJIbHBIX
3a71a4»
17 KonrponsHas pabora bubnuorexa [IOK

No2 110 TEME

https://m.edsoo.ru/00addec0O



https://m.edsoo.ru/00add448
https://resh.edu.ru/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/
https://m.edsoo.ru/00add8b2
https://resh.edu.ru/
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/
https://m.edsoo.ru/00addbfa
https://resh.edu.ru/
https://m.edsoo.ru/00addec0

18

19

20

21

«DJIEKTpOIUTHYECKA
sl MUCCOIHAITHS.
XuMHJecKue
peakiuu B
pacTBopax»

OO6mias
XapaKTepUCTUKA
raJloreHOB.
XUMHUYECKHE
CBOMCTBa Ha
MpUMepe XJiopa
X10poBOAOPOA.
ConsaHas KUCJIIOTa,
XUMHUYECKHE
CBOICTBA,
MOJTy4YEHHUE,
MIPUMEHEHUE

IIpaxTrueckas
pabota Ne 2 o Teme
«Ilonyuenune
COJISTHOM KHCJIOTHI,
HU3y4eHUE e€
CBOWCTB»

Breraucnenus 1o
ypaBHEHUSIM
XUMHYECKHAX
peaKuuii, €ciii OJIUH
W3 PeareHTOB JaH B
H30BITKE

https://resh.edu.ru/

bu6nuoreka IIOK https://m.edsoo.ru/00addfe2
https://resh.edu.ru/

bubmuoreka [JOK
https://m.edso0.ru/00ade104
https://resh.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348https://resh.edu.ru
/

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488
https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/
https://m.edsoo.ru/00ade104
https://resh.edu.ru/
https://m.edsoo.ru/00ade348https:/resh.edu.ru/
https://m.edsoo.ru/00ade348https:/resh.edu.ru/
https://m.edsoo.ru/00ade488
https://resh.edu.ru/

O6mas
XapaKTEePUCTHKA

bubmuoreka [JOK

22 Srenterton VIA- https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
TPYIIIIBI
AnnotponHsie
MOJTU(UKAIIIH CEPBI.
Haxoxnenue cepbl u bu6mmoreka [JOK

23 e€ coeIMHCHUH B https://m.edsoo.ru/00ade64a
IPHUPOJIE. https://resh.edu.ru/
XHUMHUYECKHE
CBOICTBA CEPbI
CepoBojiopoj,

CTpOCHHUE, bubnunoreka [JOK

24 dusnueckue u https://m.edsoo.ru/00ade802
XUMUYECKHE https://resh.edu.ru/
CBOMCTBa
Oxcuppl cepsl.

CepHas KucCIOTa,

o5 ¢busznueckue u bubnunoreka [JOK
XUMHAYECKHE https://m.edsoo.ru/00adea28https://resh.edu.ru/
CBOICTBA,

MIPUMEHEHHE

XHUMHUYECKHE

peakiuu, JIexame B

OCHOBE Bu6miorexa LIOK
26 MIPOMBIIIIJIEHHOTO

croco6a Mmoyry4eHus
CEpPHOM KHUCIIOTBHI.
XHUMHUYECKOE

https://m.edsoo.ru/00adec8ahttps://resh.edu.ru/



https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00ade802
https://resh.edu.ru/
https://m.edsoo.ru/00adea28https:/resh.edu.ru/
https://m.edsoo.ru/00adec8ahttps:/resh.edu.ru/

3arpsi3HeHUe
OKpY>KaroIen cpeibl
COETUHEHUSIMH CEPBI

Briuuncienue
MacCOBOH J0JIU

bubmuoreka [JOK

21 BBIXOJIa IPOJIyKTa https://m.edsoo.ru/00adec8ahttps://resh.edu.ru/
peakuuu
Oomas
XapaKTepUCTHKA
aneMeHToB VA-
28 ;z ZEEZET[;ZE;HG . bu6nuoreka IIOK https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
IIpUpoze,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA
AmMmak, ero
¢buznyeckue u bub6nuorexa [IOK
29 XUMHYECKHUE https://m.edsoo.ru/00adf004
CBOICTBA, MOJTy4YEeHHUE https://resh.edu.ru/
U IpPUMEHEHUe
IIpaxTrueckas
pabota Ne 3 o Teme bubnmoreka [JOK
30 «[Tomyuenue https://m.edso0.ru/00adf180
aMMMaKa, U3y4eHue https://resh.edu.ru/
€ro CBOMCTB»
A3oTHasg Kucnora, eé bu6nmoreka [JOK
31 dusnueckue u https://m.edso0.ru/00adf306

XUMHNYCCKHUC

https://resh.edu.ru/



https://m.edsoo.ru/00adec8ahttps:/resh.edu.ru/
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
https://m.edsoo.ru/00adf004
https://resh.edu.ru/
https://m.edsoo.ru/00adf180
https://resh.edu.ru/
https://m.edsoo.ru/00adf306
https://resh.edu.ru/

CBOMCTBA

32

33

34

35

Hcnonn3oBanue
HUTPATOB U COJIEH
aMMOHHS B KaYCCTBE
MHUHEPaJIbHBIX
yIoOpeHuit.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY’Karollen cpebl
COEIMHEHHSIMU a30Ta

dochop. Oxcun
docdopa (V) u
dhochopHas kuciora,
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA, NOJIy4CHHUE

Hcnonb3oBaHue
docdatoB B kauecTBe
MHUHEpaIbHbIX
yI10OpeHuit.
3arpsi3HeHne
MPUPOIHON CpeIbl
dbocharamu
Yraepon,
pacnpocTpaHeHuUE B
pupoie,
¢buznueckue u
XHUMHYECKHE
CBOMCTBaA

bubmuoreka [JOK
https://m.edso0.ru/00adf518https://resh.edu.ru/

bubmuorexka [JOK
https://m.edsoo.ru/00adf68ahttps://resh.edu.ru/

bu6nuoreka IIOK https://m.edsoo.ru/00adfc20
https://resh.edu.ru/

bu6mmoreka [{OK https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/



https://m.edsoo.ru/00adf518https:/resh.edu.ru/
https://m.edsoo.ru/00adf68ahttps:/resh.edu.ru/
https://m.edsoo.ru/00adfc20
https://resh.edu.ru/
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/

Oxkcubl yriaepoja,
ux GU3HYECKUE 1

XUMHUYCCKUEC
cBoncTRa. bubmmorexa LIOK https://m.edsoo.ru/00adfebe
36 OKOJIOTHYECKHE
https://resh.edu.ru/
poOIEMBI,
CBA3AaHHBIC C
OKCHJIOM yriepoja
(V)
YroapHas KUCI0oTa U bubmorexa HOK
37 o8 com https://m.edso00.ru/00ae006¢
https://resh.edu.ru/
[Ipaktuyeckas
pabota Ne 4 o Teme
"Ilonyuenne bub6nuorexa [IOK
38 YIJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae027e
KauecTBennas https://resh.edu.ru/
peakuus Ha
KapOoHaT-MOH"
HepBOHa‘{aJ'IBHBIe
HOHATH 00 BuGanorexa LIOK
39 EZESEZKEK o https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
COCIMHEHUSIX
yriepozaa
Kpemuii 1 ero bu6mmorekxa [OK
40 S https://m.edsoo.ru/00ae080a
https://resh.edu.ru/
41 [MpakTuueckas bubnunoreka LIOK https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfebe
https://resh.edu.ru/
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/
https://m.edsoo.ru/00ae0bf2

42

43

44

pabora Ne 5.
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ71a4 10 TEME
«Baxnenmue
HEMETaJIBI U UX
COCIUHEHMS

KontponbHas pabota
Ne3 o Teme
«Baxnenmue
HEMETAJIJIBI U UX
COEIUHEHUS

OOmas
XapaKTEpPUCTUKA
XUMHUYECKUX
3JIEMEHTOB —
METAaJJIOB.
MeTtammdeckas
CBSI3b U
MeTaJIndecKas
KPUCTAJUIMYECKast
peleTKa.
duznueckue
CBOMCTBA METAJIJIOB

XuMuveckue
CBOICTBa METAJJIOB.
DNEeKTPOXUMHUYECKU I
PAI HAIPSKEHUM
METaJII0B

https://resh.edu.ru/

bubmuoreka [JOK
https://m.edso0.ru/00ae0e18
https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e
https://resh.edu.ru/

bubmuorexa [JOK
https://m.edsoo0.ru/00ael1156

https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/

OO0murue crocoObl
MOJTyYCHUS
MeTauioB. CIiaBhl.
Brrancnenus no

bu6mmoreka [JOK

45 YpaBHEHHSIM https://m.edso0o.ru/00ae1156
XUMHYECKHAX https://resh.edu.ru/
peaKkuuii, €Ciii OJJUH
W3 peareHTOB
COLEPKUT IIPUMECHU
[TonsiTue 0 KOppo3uu Bubmmorexa LIOK

46 eTALIOR https://m.eds00.ru/00ae1278

https://resh.edu.ru/
bubmuorexka [JOK

47 [1eno4yHbIe METAILIBI https://m.edsoo.ru/00ae14b2

https://resh.edu.ru/
Oxcunsl u bu6mmoreka [IOK

48 THJIPOKCHUJIBI HATPUS https://m.edso0.ru/00ae14h?2
U KaJus https://resh.edu.ru/
[[lenouHno3emenbHbIE bubnuotexa [JOK

49 METaJUTbI — KaJTbITUH https://m.edsoo.ru/00ae15e8
1 MarHui https://resh.edu.ru/
BaskHeiiime bu6mmorexa [{OK

50 COCHEHHA KATbIIA https://m.edsoo.ru/00ae15e8

https://resh.edu.ru/
O6o00mmenue u

51 CHUCTEMATHU3aIHA
3HaHUH

59 JKEcTkocTh BOIBI U bubmuoreka [JOK

CII0COOEI €é

https://m.edso00.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://resh.edu.ru/
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://m.edsoo.ru/00ae1886

YCTpaHECHHS

https://resh.edu.ru/

[IpakTuueckas
pabota Ne 6 1o Teme

53 "XécTkocTh BOABI U bubmorexa HOK
i https://m.edso0.ru/00aelae8https://resh.edu.ru/
METO/IbI €
ycTpaHeHUs"
bubmuorexa [JOK
54 AfOMUHUT https://m.edsoo.ru/00aelc64
https://resh.edu.ru/
AmdoTtepHbIe bubnunoreka [JOK
55 CBOICTBA OKCU/IA U https://m.edso0.ru/00aelc64
THIPOKCHIA https://resh.edu.ru/
bubmuoreka [JOK
56 Keneso https://m.edso0o.ru/00ae1d86
https://resh.edu.ru/
Oxcnpel, bu6nmoreka [IIOK
57 THAPOKCHIBT H COIH https://m.edso0.ru/00ae35e6
xenesa (I1) u xxenesza
https://resh.edu.ru/
)
O6o06menue n
58 CHCTEMATHU3AIIH
3HaHUH
IIpaxTrueckas
paborta Ne 7.
Pemenne bu6mmorexa [JOK
59 AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00ae3de8

3a7a4 110 TEME
«Baxxneiue
METaJUIBI U UX

https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/00ae1ae8https:/resh.edu.ru/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/
https://m.edsoo.ru/00ae3de8
https://resh.edu.ru/

COCOANHCHUA»

60

61

62

63

Brrancnenus no
YpaBHEHUSIM
XHUMHYECKHUX
peaKkuuii, €Ciii OJJUH
W3 peareHTOB JaH B
HU30BITKE HIIN
COJICPKUT TIPUMECH.
Breraucnenus
MAacCOBOH J0JIU
BBIXO0/1a TIPOJIYKTA
peakumn
O06006111eHE U
CHCTeMaTH3aIus
3HAHUH

KonTponbnas padota
Ne4 o Teme
«Baxneiimue
METaJUTBI U UX
COCIMHEHMUS

BemecTBa n
Marepuabl B
MMOBCEIHEBHOM
JKU3HHU YeJI0BeKa

bubmuoreka [JOK
https://m.edso0.ru/00ae1750
https://resh.edu.ru/

bubmmoreka [{OK https://m.edsoo.ru/00ae3f50
https://resh.edu.ru/

64

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl

bu6mmorexa [{OK
https://m.edso0.ru/00ae4270
https://resh.edu.ru/

65

Ponr xumuu B
pereHnn

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://resh.edu.ru/
https://m.edsoo.ru/00ae3f50
https://resh.edu.ru/
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/
https://m.edsoo.ru/00ae4270

DKOJIOTHYECKUX https://resh.edu.ru/
npobiem
PesepBHbIii ypOK.

66 O60061eHue u 1 bubnmoreka [JOK
CHUCTEMAaTH3aLIHS https://m.edsoo.ru/00ae0dhttps://resh.edu.ru/Oa
3HAaHUH
esepil o Busorera LIOK

67 B — 1 https://m.edsoo.ru/00adb33c

. https://resh.edu.ru/
3HAHUU
Io)?jgiiizeyﬁm(' bubnroreka [JOK
68 B — 1 https://m.edsoo.ru/00ad9cbh2
5 https://resh.edu.ru/
3HAHUU
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/00ae0dhttps:/resh.edu.ru/0a
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 kiace: yae0. 11 oomeoopazoBatenbHbiX yupexaenuit / O.C. 'abpuensH. - 3-¢ u3.,
ctpeotu. - M.: [Ipoda, 2022. - 286 c.

Xumus. knacc: yueo. s odmeodpazoBarenbHbiX yupexaenuii / O.C. ['abpuensH. - 3-e U3,
ctpeotu. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast KHUra yauTens.
Xumus. 8 ki1.: Meroauueckoe rmocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaas a5 1a00paTOPHBIX ONBITOB U MIPAKTHYECKUX
pabot. 8 k1. K yue6uuky O. C. I'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocodbue k yueOuuky O. C. ['abpuensna «Xumusi». 8
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nmocooue k yueonuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol Kk yueOHuky O. C. 'abpuensna «Xumus. 8 kiacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojorundeckue kapTol K yaueOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Meroandeckoe rmocodwue / JI. 1. AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: Kontposnbnbsie u mpoBepouHbie padboThl Kk yueOHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://him.1september.ru Eaunast komexuus [IOP: TIpeamerHast KoyeKmus «XuMHUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCTIEPUMEHTHI:
xumusi. Komekiust Poccuiickoro 001eo6pa3oBaTeisHOTO mopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast ouMITnaa MKOJIbHAKOB MO0 XUMHH
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: IEKTPOHHBINH YIeOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHS

http://www.chemistry.ru JlucrannnonHast OTUMITHAA [T0 XMMHUH: TEICKOMMYHHKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT
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