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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, PEACTABICHHbBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCTUTaHUS
U C Yy4YETOM KOHIEMIMM MPEernojaBaHusi Y4yeOHOro mnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnmm.

[Iporpamma 1Mo XuMuM [Oa€T MPECTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OMNpPEIETseT KOJWYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE I€JIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHME XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydJaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4eOHOM JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOJTyUCHUST U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOAUT C MPUBJICUEHHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buonorus. 5—7
KJ1acch» U «PuU3UKa. 7 KIaccy.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIOKEHUM, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HayKd, B MPHOOIICHHUU K



HAyYHBIM METOJaM TMO3HAHUS MPU M3YYEHHUU BEIIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TAKUE LIETH, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATbH U OLECHUBATh SBJICHUS
OKpY>KaIoIlIer0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJ1eco00pa3HOro TOBEICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/710POBbsI U OKPYKAIOIIEeH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero odpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHTENNbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTMHEHUH.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTOMN) SBJICHUI, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB pAa3fEeeHHs] CMECEH: ¢ MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(LIIapOCTEPIKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (uU3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponbe pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Kiaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3NMYECKHE M XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue counei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U H3YyYEHHE CBOWMCTB KHCIIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropeHus (mokapa), 03HaKOMJIEHHE C 00pa3iaMy OKCHJIOB M OTIMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABaHHE M U3Y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoierictTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcCTBOPEHHsS BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpAIU3alMU, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u jiiuHHonepuoanas hopmsli [lepuonnyeckoi
cucreMbl xumuueckux aneMeHToB JI. WM. Menneneesa. Ilepuonsl M TpyImbl.
PU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oromnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass CcBa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MEePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUECKHE BEIUYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoandeckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIMA KPUCTAUIMYECKONW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKkux peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy Hddekty, mno
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHIO KaTajqu3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHUS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O TMApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3MYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEAKIMil HA MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemerauibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xiopooxopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, mNOpuMeHeHue. JlelicTBue xjopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIoBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a Mody4dyeHus cepHOM KucioThl. [IpuMeHeHue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHHUS.



OObmas xapakrepuctuka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (QU3NYECKUEe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYESCKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka 3neMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TOJy4Ye€HUE U
IpUMEHEHHE. DKOJIOTHYeCKUue NpoOiieMbl, CBs3aHHbIE ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOWCTBA, MOJyYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[TepBoHaUaNbHBIE TTOHATHSI 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HU UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemuwuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[lpobiembl 06€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHrue 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOJIIOJCHUE ITPU3HAKA €€
pPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojydyeHue, coorupanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3yuEHUE TIPU3HAKOB UX MPOTEKAHUSA, B3aUMOJECHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKUMEH CHUJIMKATHON MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUU  psl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mme
CrocoObl TONTydeHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U WX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[{eounble MeTambl: nonoxkeHue B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B MHPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHWe MIeIOYHBIX METALIOB M HX
COEJIMHEHUMH.

[Ilenoyno3eMenbHbIE META/UIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepunoanueckoit cucrteMe xumudeckux 3yemenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiiire coeiuHeHus! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxAeHWe B mnpupoae. Dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aToMa, HaXOXxAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcuibl, THApOKCH bl U comu xxenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYECHHE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne W ommcaHWE MPOIECCOB OKPAIIMBAHUS
MJIaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYKAKOLIAs cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeiesbHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d NMPU HM3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, TaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  TUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHWs 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHIH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M TMOCTYNKM CBOMX TOBApHUIIEH C IMO3WIHMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 4YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATypOH, MOOCTYHNHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO W TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBui O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOpP
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHuUs C yYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHON npoeCcCUOHATBHON IEATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOrO M
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJCTBOBAaThCS MM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIIEISIOT 3HAYMMbBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHs, IPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JAPYroe.), KOTOpbie
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIuu — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (POPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIoaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpXkKaHUs, CIPABOYHbIC
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B TIpolecce y4yeOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (OPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
JEATEIIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOrO OMbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBHUS:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 3314, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3yJbTaTa 3asBJICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuIecKkue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATEIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUsl, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paAlyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBass JIOJs BeIIEeCTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juvaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OOJNbIIME TEPUOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckass cucrteMa XuMudeckux diemeHToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETUIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrOo 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIny;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHWE, JKCIICPUMEHT
(peanbHBIN 1 MBICJECHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJ0BaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKUE DKCMEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIly 00yudeHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlnsi, XUMUYIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
amM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIEHTpaIuUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS GoOpMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATITMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3inyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «rnoOouyHast
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U  pacHpeesieHue WX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX MNEPUOJIOB U
IJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3HM MEXK/y BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOT'O OaJlaHCca 3THX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJI0 XHUMHYECKOTOo JJieMeHTa Mo (opMysie COSAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/noBaHMEM, a TakKXe TMpaBwiaa oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECCTB
(aMMmaka M yrieKHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIHUE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3AIIHMIO, BBISBIICHUE IPUUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJI M3YUYEHUSI CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kouu4vecTBO 4acoB
Ne HaumeHnoBaHue pa3iesioB U JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Paznea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 9 bubnnorexa [JOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
yeoBeKa
BelectBa 1 XuMH4eckue bubnuoreka [{OK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paspnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmuoteka [IOK
2.1 6
00 okcHax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsatue o kucinorax bubmmnoreka HOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMSAX https://m.eds00.ru/7f41837¢
OCHOBHBIC KIIACCHI bubnunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. Ilepunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xummuideckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX dieMeHToB /1. U.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHo-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pasnea 1. BemecTBo 1 XMMH4YecKkme peakiun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorera LOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mmast XapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 1 2 bubmmorexa [JOK
' ) PYIHIBL. pot https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Htoro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

. bubnuorexa [{OK
3.1 Obmme cBoHCTBa METAIIOR 4 https://m.eds00.ru/7f41a636
. bubnmoreka [IOK
3.2 BaxxHelinme Metayuibl 1 UX COEIUHEHUSI 16 https:/m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
' CHICCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Uroro no pazneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl

1 [Ipenmer xumuu. Ponap XuMuu B )KU3HU 1 bu6mmoreka [IOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 MeTOAaX MO3HAHKS B XUMHH 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuisia paboTbl
3 B J1a0OpaTOpuu U MPUEMBI 0OpaIeHHs ¢ 1 bubamorexa LOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAaHHEM)

4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2 «Pa3nencHue

5 cxlfljeceﬁ (Ha I/III)VIC € OYUCTKH noia €HHOM 1 bubmmorexa [OK

puMEp P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBL 1 MOJICIYIIH https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cl0XKHBIEC BEIIECTBA 1 bubmorexa HOK

p - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 X .B
uMHu4decKas popmyia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKUX HJIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHAYECKOTO JIEMEHTa B bubmuoreka [JOK
COCTMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MonspHas bubnnoreka [JOK
Macca https://m.edso0.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnnorexa [HJOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
17 Brrunciienust komuecTBa, MacChl BEIIECTBA 10 bubnuoreka [JOK
YPaBHEHUSM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukanmss XuMuueckux peakimia
18 (coenMHEHMUSI, PA3IOKCHHS, 3aMETIICHUS bubmmorexa LHOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0eHue u bubmmorexa LIOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HaHUH
20 Konrtponsnas padora Nel no teme «Bermectsa bubnuorexa [IOK
U XUMUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. Cocras Bo3ayxa.
bu6mmorexa [IOK
21 Kucnopos — 251eMEHT M IPOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMHUYECKUE CBOMCTBA

22 KHCII0po/ia (peakliMM OKUCIIEHUSI, TOPEHUE) bubmmorexa LIOK
poJta \peaitt > TOPEHIE). https://m.edso0.ru/ff0d4614
[TonsiTre 06 okcuaax
CriocoObI MmoITyueH s KHCIOpoaa B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTOpHIL 1 TIp ‘ https://m.edso0.ru/ff0d497a
[TpumeHnenue kucnopoaa
TemnoBoii 3¢ (HeKT XUMUIECKON peaKIuH,
24 MOHATHE O TEPMOXHUMUYECKOM YPABHCHUH bubamorexa LOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U DHJOTEPMUUYCCKHUX PEAKIUIX
TormBo (HedTh, yroib U METaH).
25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €ro bubmorexa LHOK
P v, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITony4yenne u coOupaHue KHCIOpoaa bubmmorexa [JOK
Y . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — »35eMeHT 1 IpocToe BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)8 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
29 IT
OFITHE O KHEJOTax 1 cobx https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI TToTy4YeHusT BOAOPO/Ia B bubmuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «ITonydyenue u coOnpanue BoAOpoIa bubmmorexa [JOK
' P AOPOAA, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 00bEM ra3oB. 3ak0oH ABOTapoO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e




Brrancaenus 06'béMa, KOJIMYECTBA BCIIECTBA

33 rasa I10 €ro U3BECTHOMY KOJIHUYECTB bubmorexa LOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00bEMY
Brrurcnenus 00bEMOB Ta30B 10 ypaBHEHHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX bubmmorexa [IOK
PeaKIin Ha https://m.eds00.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckue U XUMUYECKHE CBOMCTBA BOIbI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. I1 §)
octaB ocHOBaHuM. [ToHATHE 00 HHAMKATOPaX httos://m.edsoo.ru/ff0d50e2
Bona kak pactBoputess. HachimeHHbIe 1
37 HEHACBIIIEHHEIE pacTBOPBI. MaccoBas H0JIs bubnnorexa [IOK
= PactTBOpEL. a https://m.edso0.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTuueckas padbora Ne 5 mo Teme
38 «IIpuroroBieHnEe pacCTBOPOB C OIPEACIEHHON bubmorexa HOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JIei paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLIUs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(PUKAIIHS, bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnre u XuMHUYECKUE CBOWCTBA bubnuoreka [IOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: cocraB, knaccudukarms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue U XuMHUYECKUE CBOWCTBA KUCIIOT bubmmorexa [JOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJYy4YEeHUs, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEK]y KJIacCaMmu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN
- t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKHX d71eMeHTOB. [ToHsTHE O Tpymmax bubmmorexa [JOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CI/I(ll?TeMa XUMHUYECKUX BHCMeII;TOB A" bubmorexa HOK
o https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [Tepuospl, TpymIibl, TOATPYIIIBI bubmorexa HOK
PHOIEL, TPYIIIEL HOAPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubmuotexa [JOK

30TONEI

https://m.edso0.ru/00ada342




CTpOCHI/Ie SJICKTPOHHBIX 000J104YEK aTOMOB

bu6mmoreka [IOK
I1 % ..
95 anemeHToB llepuoanyeckoit cucrtemMsr /| https://m.edsoo.ru/00adashe
Menpeneena
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA T10
. bu6mmoreka [IOK
56 ero noyioxkeHuto B [leproaudeckoit cucteme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 a3BUTHS HayKH ¥ npaktuku. 1. 1 bubmorera [JOK
P Y ~ P . e https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, Me1aror U rpaKJaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 u
OHHAA XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspHas XUMHYECKasa CBI3b bubnmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmomsipHast XUMUYECKAs! CBA3b bubmmorera [TOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TEHCHb ORHCTCHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTEBHO-BOCCTAHOBUTEILHBIE PEAKIINT bubmmorexa [TOK
peaxdl https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIU bubnnorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o reme «CtpoeHue bubmuoreka [IOK
aToma. XuUMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHblIit ypok. O60011eHne u bubnnoreka [JOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c




67 PesepBHbIil ypok. O600mICeHHE 1 1 bubnnoreka [HOK
cUcCTeMaTU3alus 3HaHUU https://m.edsoo.ru/00ad9ch2
68 PesepBHrlil ypok. O600mieHue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 cucTeMa XMMHU4YeCKuX ajeMeHToB /. bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX bubmroreia LIOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa bubnnorexa [JOK
HEOpPraHWYeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBSA3U M THIIBI bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriayOnaeHne 3HaHUMA 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
5 Knaccuukanus XuMU4ecKux peakiui no bubmuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOUN peaKIuu.
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX bubmmoreka LOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsATHE 0 XMMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh but6mmorekxa [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




9 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK

10
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHS peaKIuit bubmmorexa [JOK

P peart https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM
12 B CBETE IPEICTABICHUNA 00 buGnuorexa [IOK
p B https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITTT
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEACTaBICHUHN 00 AIEKTPOTUTUUECKON bubmmorexa [JOK
pel P https://m.edsoo.ru/00add8h2
JUCCOITHAITUT
14 [TonsiTe o runponuse conen bubmmorexa [JOK
P https://m.edsoo.ru/00add9d4
bubmmoteka IIOK
15 O06001eHre U cucTeMaTu3aIs 3HaHUA
- i https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemienue bubmuoreka [IOK
AKCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
KontponbHas pabota Ne2 o reme

17 «DNEKTPOIUTHYECKAS TUCCOITHAIINS bubmorexa HOK

p ' https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX»

18 OO01as xapakTeprCcTUKa raJIOTeHOB. bubnuotexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoA. ConsiHasi KUCIIOTa,

. bubnuoteka [JOK

19 XUMHUYECKHE CBOMCTBA, MTOTyUEHHE,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104




[IpakTrueckas padota Ne 2 o Teme

bub6nmoreka [IOK

20 «IlomyyeHne CONSTHON KUCIOThI, H3yUYCHUE
. yv y https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
21 €aKIUi, €CJIM OJIMH U3 PearcHTOB J1aH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
IpyIHIIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIT CEPHI.
23 Haxoxcl;eHHe cepel Hq)eé coem/IHeIf{I/H?I B bubnnorexa [IOK
P . https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnnoreka [JOK
XMMHMYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 (pI/BI/IquKI/Il; " XI/Il\fI)I/I‘{eCKI/Ie CBOICTBa bubmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOIy4YeHUs bubmmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpeibl COeIMHEHUSIMU CEepBI
97 Brranciierne MaccoBoi 1071 BEIXOAa bubnuoreka [{OK
NIPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 rpynnsl. A30T, pacpocTpaHeHHE B bubmuoreka [IOK
npupoae, Gpu3nuecKue U XuMHYeCcKue https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUe Bbubmuoteka [IOK

CBOI\/'ICTBE[, MOJIYUCHUC U TPUMCHCHUC

https://m.edsoo.ru/00adf004




[IpakTrueckas padota Ne 3 o Teme

30 «ITonydyeHne aMMHaKa, U3y4eHUE €ro bubmorexa LOK
o 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubnunorexa LIOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH

39 aMMOHUS B KQU€CTBE MUHEPATIbHBIX bubmmoreka [JOK
ynobpenuii. XuMHuecKoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpYKarollen cpeibl COeTMHEHUSIMHU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCJIO0Ta, (GPU3NYECKHE U XUMHUECKUE bubmorexa LIOK

L https://m.eds00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIBHBIX YI00OpeHnil. 3arps3HeHue bubnnorexa [IOK
P . yARODP - 4P https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu

35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmnorexa [JOK
¢bu3nuecKkre 1 XuMHUYeCKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux GU3ndecKue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoteka IIOK
poOJIeMBbl, CBA3aHHBIE C OKCUIIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCHOTA U €€ CONn Bubmmorexa [IOK

https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
" bubnuotexa [JOK
38 [Tony4eHnune yriaekucioro rasa.

KayecTBeHHas peaxiys Ha KapOOHAT-HOH"

https://m.edso0.ru/00ae027¢




HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubnnorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIJIepoaa
40 Kpemuwuii u ero coequHeHus Bubmaorexa ITOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmnoreka HOK
«Baxnenine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHHUS
KonTponbnas padota Ne3 mo teme

42 «BaxkHeime HeMeTalIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCIMHEHMUS
OO6m1ast XxapaKTepuCTHKa XUMHYECKHUX

43 3JICMEHTOB — METaJlJIOB. MeTammdecKas bubnuorexa [IOK
CBSI3b U METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJIIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmorexa [OK

https://m.edso0.ru/00ae1156
METAJLJIOB
OO6mme crmocoOb! MOYyYEHUsT METaJIOB.

45 CruiaBbl. Berauciienus o ypaBHEHUSIM bubmuoreka [IOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa [TOK

https://m.edso0.ru/00ae1278
but6mmorekxa [IOK

47 IHesmoumtre MeTanet https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2




49 Illenoyno3eMenbHBIE METAJLIbI — KAJIBIUN 1 bubmuorexa [IOK
MarHuu https://m.edso0.ru/00ael15e8
50 Baxneiime coefuHEHNS KaJIbLIU Bubmaorexa ITOK
a 1 https://m.edsoo.ru/00ael15e8
51 O060011eHre ¥ cucTeMaTh3alus 3HaHUi
bubnunorexa LIOK
52 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI 1 METOEI €6 buGnuorexa [IOK
" 8 A https://m.edso00.ru/00aelae8
yCTpaHEHHs
bubnunoreka LIOK
54 AmoMuHAN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U Bbu6moreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka IIOK
56 Kemneso H
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuipokcu sl U conu xkenesa (1) u bubnmnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnmorexa HOK
P . https://m.edsoo.ru/00ae3de8
«Baxneine MeTaIbl U UX COEIUHEHUS
Brrarcnenus mo ypaBHEHUSAM XUMHYECKUAX
€aKI1M, eCIIM OJUH U3 PEarcHTOB JIaH B
60 fI36LITKe WJIH COJE )I(I/ITI:'I HMeCH bubmmorexa TTOK
p . p ' https://m.edso0.ru/00ae1750
BrlunciaeHust MaccoBO TOJIM BBIXOJA
MPOJYKTa peakiuu
61 O000111eHIE U CUCTEMATH3ALU 3HAHUI




KontponbHas padota Ne4 o reme

62 «Baxxuenme MeTalIbl U UX COSTUHEHUS !
63 BeniectBa u maTepuaibl B TOBCEIHEBHOM 1 bubnunorexa LIOK
YKU3HH YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnmnoreka HOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponb xuMum B pelieHUH 3KOIOTUUECKUX 1 bubnnorexa [JOK
pooem https://m.edso0.ru/00ae4270
66 PesepBHrlit ypok. O6001eHue u 1 bubmmoreka [JOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 bubanoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O6o01eHue u 1 bubnnorexa [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/00ad9ch2
OBHLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A.,
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocBemenue
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. ABTOpckas yuebHas nmporpamma 1o kKypey xumuu O. C. 'abpuensna.

O.C. I'abpuensn [Iporpamma xypca xumuu 1iist 8-11 kimaccos
o01eo0Opa3oBarenbHbIX yupexaeHuil — M.: «Zlpoda» 2009.), umeet rpud
«Jlonymeno MunuctepctBoM 00pa3oBaHus U Hayku Poccuiickoit
denepanumy.

2. Xumus. 9 ki1.: KontposbHbie 1 mpoBepouHbie paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 9» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Yimakosa
u ap. - M.: Ipoda, 2010.

3.I'abpuensu O. C., Bocko6oitnukosa H. I1., lurykosa A. B. HactonbsHas
KHUTa yuutensa. Xumus. 8 ki1.: Merogudeckoe rnocooue. - M.: Jlpoda, 2011.
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=In0jrcifm3467258963
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