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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHO pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
MpeaMeTa, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3zanuyu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUSI N3y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEUIECTB M XUMUYECKUX PEaKlui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYeHHUE MPUOOPEIN TaKUE I, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESATENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, MCIHOJb3Ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAlMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA
[Tpeamet xumun. Ponbp xuMun B )KW3HU deloBeka. . KpaTkue cBeneHust 00
WCTOPUU BOSHUKHOBEHHUS U Pa3BUTHUSI XUMUU. XUMHS B cucTeMe Hayk. Tena u
BelecTa. Gu3nueckre CBOMCTBA BEUIECTB. ATperaTHOe COCTOSIHUE BEIIECTB.
[Tonsitue o Merogax nmo3Hanus B XxuMuu. [lousTre o MeTogax paboThI C
XUMUYECKUMU BetecTBaMu. O00pyA0BaHHUE MIKOJIBHON XUMUYECKOM
naboparopuu. [IpaBuiia 6e30macHOTO 00paIllleHHs C BEIleCTBAaMU U JJaO0OpaTOPHBIM
000pyI0BaHUEM.

UucTtele BeniectBa U cmecu. CiocoObl pa3jieneHus cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U cioXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas ¢popmyia. BaaeHTHOCT, aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAS aTtoMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHAss Macca. MaccoBasi J0Jsi XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUHU.
Haxoxnenue npocreiiieit (hopMysbl BeIecTBa MO0 MacCOBBIM JIOJISIM JIEMEHTOB.

KonmnuecTBo BemectBa. Mosib. MosisipHast macca. BzaumocBsi3p KOrM4ecTBa,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

@u3NYeCKUe U XUMHUUYECKUE SBJICHUS. XUMHUECKash peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEAKIUN (COSTUHEHHUsI, PA3JIOKEHUsI, 3aMeIlleHHs, OOMeHa). PacueTsl
M0 XUMUYECKUM yYPaBHEHUSIM.

Xumuueckuiui IKcCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBujaaMu paboThl B 1ab0OpaTopuu 1
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHUEM, U3YUCHHE U OMHCAHUE
bu3nYecKkux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlMS BOAbI) U XUMHYECKUX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUI, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE Jkelie3a ¢ pactBopoM cost meau (11),
U3y4eHHE CMOCOOOB pa3JelieHHs CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  MPOBEICHUS  OIbITA,



WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3/JaHHE MOJEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:kHeiilmue npeacTaBuTe/ I HEOPraHNYECKUX BeLIECTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT u mpoctoe
BemecTBo. Haxoknenuwe kucimopoga B Tpupoae, (U3MYECKUE M XUMUYECKHE
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJlyYeHHUs] KUCIOpoJa B JIabopaTOPUU M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupojae. O30H — aioTporiHas MoAuUKaIs KUCIopoaa.

TemnoBoit 3hdEKT XMMHUUYECKOW pPEakiuu, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoragpo. Momspablii  00bEM Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. Haxoxaenue kuciopona B
npupoe, puzndeckue u XUMHUUECKHE CBOWCTBA (PEakluyd TOPEHUSI U OKUCIICHHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Momy4YeHus: KUCiaopoia B 1a00paTOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Moaudukaius Kuciopoa. O30HOBBIH CIIOM, €r0 3HAYCHHE IS YKUBBIX OPTaHIU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakiuu. TormmBo. Mcnonb3oBanue yrisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsarue o mapaukoBoM 3pdexre.

Boaopon — sneMmeHT u nmpoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupo/e,
dbuznYecKre 1 XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. Kuciotsl
Y COJIN.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTelib. PacTBOpHI.
HacebilieHHble M HEHACBIIMIEHHBIE PacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BELIECTBA B pACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4YelloBeKa. KpyroBopoTr Boabl B IPUPOAE.
3arps3HeHre NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coenunenuit. Oxcuabl. Knaccudukanus
OKCUJIOB:  cojeoOpasyrormiue (OCHOBHBbIE, KHCJIOTHBIC, aM@oTepHbe) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.



OcHoBanuda. Kiaccupukanuss OCHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKHE CBOWCTBa KHUCIOT. Psn axktuBHOocTM MmetawuioB H. H. bekerosa.
[lonmy4yeHne KHUCIIOT.

Conu. Homenknarypa cosieil. @U3ndyeckrue U XMMHUYECKHUE CBOWMCTBA COJICH.
[Tonmyuenue conen.

['eHeTnyecKkas CBSI3b MEXKIY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEJECICHUE COIECPKaHU KUCIOPOAa B BO3AYyX€, MOTYyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHus (rmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHUJIOB U OTIMCAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHME, pACIO3HABAHHE WM U3YYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, uccIenoBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEAEIEHHON MAaCCOBOM AOJEl
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEI0UYEH, U3YyUEHNE B3aUMOJECHCTBUS
okcuga meau (1) ¢ pactBopom cepHON KHCIOTHI, KAUCIOT C METa/NIaMH, PEaKIIHii
HeWTpanu3aluu, MOJy4deHHE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJIHOTO
MeTajula JPYTUM U3 pacTBOpPa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCAUHEHUID.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKas CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeaAKIIMU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. Ilepuoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
. Menaeneea. Koporkonepuoanas u qimuaHonepuoanas popmel [lepuognueckoit
cucreMbl xumudeckux snemeHToB JI. M. Mengeneesa. llepuonsl v rpymisl.
Du3NYECKUl CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AJIEMEHTA.



Crpoenue atomoB. CocTaB aTOMHBIX sifep. M30Tonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneesa.

3aKOHOMEpPHOCTU HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpyHnaM M IEepUoAaM.
XapakTepuCcTUKa XUMUYECKOr0 3JIEMEHTA 10 €r0 MOJIOKEHNI0 B llepmoanueckon
cucrteme JI.1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
rpaXKJaHVH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSIpHasl) CBS3b.
DNEeKTPOOTPUIATENLHOCTh XUMHUYECKUX 3JE€MEHTOB. MoHHas cBs3b. MeXaHU3MBbI
o0pa30BaHUs KOBAJICHTHOW M MOHHON CBSI3U. ODJIEKTPOHHBIE U CTPYKTYpHBIE
dbopmyiibl BeliecTB. KaTHOHBI M aHUOHBI.

Crenenb okuciieHus. OnpeaeneHne CTerneHel OKUCIEeHUsI aTOMOB B OMHAPHBIX
coenuHeHnAX. OKHUCIUTEIBHO--BOCCTAHOBUTEINbHBIE peakuuu. [Iponecchl
OKHUCIIEHUS U BOCCTaHOBJEHUs. OKUCIUTENN U BoccTaHOBUTENU. CocTaBieHue
YPaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMI U PACCTAHOBKA
B HUX KOA((UIIUEHTOB METOIOM IJIEKTPOHHOTO OaaHca.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpas3lloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
THAPOKCUIA IIMHKA C pPAacTBOpaMU KHCIOT W IIEJIOYEH, MPOBEJCHUE OIbBITOB,
WUTIOCTPUPYIONIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKInid
(ropeHue, peakiuy pa3ioKeHHsI, COCTUHEHU).

Mesicnpeomemmuuwle céa3u

Peanuzanmsi MEXIpeAMETHBIX CBSI3€M MPU M3YyYEeHWHM XWMHH B § Kiacce
OCYIIIECTBIISIETCS UYepe3 HCIOIb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHATHH, TaK W TOHATHH, SIBISIONIAXCS CUCTEMHBIMH JIJIT OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKIIA.

OO0mue ecTeCTBeHHO--HAyYHbIE TIOHSTHI: HAYyYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOJUIHOCTh, HAOJIIOEHNE,
OKCIIEPUMEHT, MOJISTUPOBAHKE, U3MEPEHHE, MOJICTIh, SIBIICHUE.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOTIHI,
PaMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, BEIIECTBO, TEIO0, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIUYUHBI, CIUHUIIBI
W3MEpPEeHHUsI, KOCMOC, TUTAHETHI, 3B&3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.



['eorpadus: atmocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOJIBI, TOJIE3HbIC
MCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAIBLINAA U UX COCTUHEHUI
B COOTBETCTBUM C IIOJIO)KCHMEM »dJeMeHTOB B llepuomgudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanumsa XuMAYECKUX PeaklMil MO pa3IMnYHbIM MpU3HAKaM (110 YHCITY
¥ COCTaBy YYacCTBYIOIIMX B pEaKIHMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUUH U IOJIOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI K HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIHOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUIN 00 3JEKTPOIUTHYECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsTHE O THIpONIM3E Cconel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJCISIMU KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB U HEMETauIOB (rpadura M anmasza), CIOKHBIX BEILECTB



(Xopuja HaTpus), UCCIAEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTPoLiEcca AUCCOLMALIMHN KHCIIOT, IEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX
NpPU3HAKU TPOTEKaHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHue OcCalka,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEHUEe, pPEaKLUU Ppa3IoKEHUS,
COCJIMHEHHUS), paACMO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KAUuEeCTBEHHBIX PEAKLINI HA HOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C METaJUlaMH, HEMeTajUlaMu, Miesnoyamu). XiopoBojaopon. CoysiHas KHCIIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaskHelnme XJI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMHUUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3N4EeCKue U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTES
KJlacca KUCIOT U crnenuduyeckrue). XUMHUUECKUE PEaKINH, JICKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CEepHOM KUcCHOThl. [IpumeHeHue cepHoi
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha Cyiab(ar-HOoH.
Haxoxnenue ceppl U €€ COCIMHEHUW B TPUPOJIE. XUMHUUYECKOE 3arpsi3HCHUE
OKpY’)Kalolel Cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKAW, 3arpsi3HCHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIECHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
bu3ndecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHne u npuMenenne. Com aMMOHHS,
ux (pu3nyeckue U XUMUYECKUE CBONCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcrionp30BaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIE



monuduxauu gocdopa, uszndeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBHBIX yI0OpEHUH.

O6mast xapaktepuctuka 3nemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIEC CTENICHU OKUCIEHUS. Y TIIepO/1, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacrnpocTpaHeHHe B MpUpPOAe, GU3HUecKre U XUMUYECKUE CBOMCTBA. AJCOpOLHUSL.
KpyroBopor yrmepoma B mnpupome. OKcuasl yriepoma, ux (u3ndeckue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBbICE OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJOTMYECKUE MPOOJIeMbl, CBA3aHHBIC ¢ OKcuaoM yrieponaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KiuMaTa, MapHUKOBBIM 3(dekT. YromapHas
KACIOTa W e€ CcoNd, WX (PU3MYEecKue W XUMHUYECKHE CBOMCTBA, MOJTyYeHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO3A1CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaeposaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KHMpax, OejKax, yriieBojax — U ux
poIM B OKU3HM 4eloBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYecKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckne M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcHie
kpemaus (IV) u xpemaueBoi kucimote. CHIIMKATHI, UX HUCIOJb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelime cTpouTenbHble MaTepualbl: KepaMuKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. I[lpobiembl 0€30macHOTO  MCIOJIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHUEe 00pa3I0OB HEOPTAHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB
WX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3NYEeCKre M XUMHYECKHE CBONCTBA
raJloTeHOB M WX COCJAMHEHWH (BO3MOXKHO HCMOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTeHUI0B), 03HAKOMJIEHHE C 00pa3amMmu
ceppl M €€ COECNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBaHUS caxapa Mo IeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
IpOBEJCHNE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIe pU3HaKa e
IPOTEKaHus, O3HAKOMJIEHHWE ¢ (U3NYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COeMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaoB), 00pa3liaMyu a30THBIX
u ocopHBIX ynoOpeHui, MmoayuyeHue, coOupaHue, pacrio3HaBaHUE M M3Y4YEHUE



CBOWMCTB aMMMakKa, IMPOBEJICHUE KAYECTBCHHBIX pPEAKIMA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), M3y4YCHUE MOJeNeld KPUCTAUIMYECKUX pelmETOK aimasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcopOIHMH pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTMBOras3a, IOJy4YEHHUE,
coOupaHue, paclio3HaABAaHUE U M3YUYECHUE CBOMCTB YIJIEKHUCIIOrO Tra3a, MPOBEJACHUE
Ka4eCTBEHHBIX pEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYEHHE NMPU3HAKOB UX
MIPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOMW IPOMBIIUIEHHOCTH,
pEIIEHUE DKCIEPUMEHTAIBHBIX 331a4 10 TeMe «BaxHeunune HeMEeTaulbl U HX
COEIUHECHUSD.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTeprUCTUKa XMMHUYECKUX JJIEMEHTOB — METAJNIOB Ha OCHOBAHHUH
ux TnonoxeHusa B llepuomuueckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenaeneeBa u crpoeHus atoMoB. CTpoeHrue MeTauioB. MeTtammyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  psif
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYH, JIOPATIOMUHUNA, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
sanementoB /. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusnyeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U
TUJIPOKCUIbI HaTpusi W Kanus. [IpuMeHeHue WIETOYHBIX METALIOB W HX
COECIVHEHNH.

[IlenoyHO3E€MENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJICHUE B npupojie. PU3NYECKHe U XUMUYECKUE CBOMCTBA MarHusi U
KaJibIusl. BaxkHeiime coefuHeHnst KanbIys (OKCUJT, TUIPOKCH]I, coJin). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHU .

AJtoMUHUN: TIoJ10)keHue B [leproinueckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U TOJTyUEHUE.

Xumuueckuui Ikcnepumenm:



O3HAaKOMJIGHHE C o00pa3laMl METaUIOB M CIJIaBOB, WX (PUINYCCKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCHOJB30BAHUE BHIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HAa MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xee3a (1)
u xeneza (lll), menu (Il), HaGmromeHue M omucaHue TMPOIECCOB OKpaIlMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
THAPOKCH/IA IIMHKA, PEIICHUE AKCIICPUMEHTAIBHBIX 3a7a4 1o TeMe «Bakueimme
METaJUTBl ¥ IX COCTMHCHUSD).

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHAMHYECKOE 3arps3HCHUE OKpYXaromeld cpeabl (TpeaeiapHas JOIMyCTHMast
KOHIIEHTpalus Beuiects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKCnepumMeHm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MPU M3yYEHUH XHUMHH B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SIBISIONIAXCS CUCTEMHBIMH JIJIT OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TMOHSTHUS: HAy4YHBIN (DakT, TUmoTe3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, IEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEib, SBJICHUE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszrka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs]
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, CAMHUIIBI U3MEPCHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.



['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TOJIE3HbIC
WCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKHUMHU CpEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOIEC KaK MICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MMacCHOTO MOBEICHUSI P padOTe C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAayYHOU KapTHUHE MHPA, U YHUBEpPCAIbHBIC yaeOHbIE NeUCTBUS (IT03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 GOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJYy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3aMpPOCHl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTHUBHOT'O MCIIOJIB30BAHUSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUi, crnenuduueckue g OpeAMETHOM oOnactu  «XUMHUS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJiS BeEIIeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00I1ee YUCI0 SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOr0 3JeMEHTa MO0 (OopMysie COEIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YeHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOpOJa), TPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCoOBOH J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TMPOBOIUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYEeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKOW PEAKINM, MPEACIbHO JOMYyCTUMAas KOHIICHTpaIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo (popmy Ileprogudeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX HMOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMEHa, ypaBHEHHUS pPEaKIUid, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XUMHYECKOTO »3JjeMeHTa Mo (opMmyse COeIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3YyUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 7 9 bubnuoreka [{OK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMH4ecKue 19 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 26
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Boznyx. Kucnopoz. [lonsitue bubmuoreka [JOK
2.1 14
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bognopoga. ITonstue o 7 1 bubmuoreka [IOK
' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 12 1 1 bu6anoreka LIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 14 1 1 bubnuotexa [JOK
' HEOPraHMYECKUX COETUHEHHI https://m.edsoo.ru/7f41837c
Uroro no pazaeny 47

Pasnen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3jemMenToB JI. U. MenneneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

3.1 14
XHUMHUYECKUX dj1eMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHYeCKas CBA3b. Bu6 LIOK
HOJINOTEKA
.2 - 12
3 OxueuTensHo https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnunoreka LIOK
u 2
TOTO o pasiey 6 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 buGnuorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUe n yriyoieHue 3HaHu 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [JOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka KonrTpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. [llepBoHayanbHble
XHMHYECKHE MOHSITHS
1 [Ipenmet xumuu. Ponap xumuu B 1 bubnunoreka LIOK
JKA3HU YeoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
[TonsTHE 0 METOIaX TTO3HAHUS B
2 XHUMHH. OU3NYECKHE U XUMUYECKHE 1 bubnunoreka LIOK
CBOJCTBA BEIECTB. ATperaTHble https://m.edsoo.ru/ff0d227e
COCTOSIHHA BCIIICCTB.
HpeI[CTaB.HeHI/IH O HAYYHOM ITIO3HAaHUHU
3 Ha SMIIMPUYCCKOM YPOBHE!: 1
Ha0JII0/ICHUE, U3MEPEHUE, SKCIICPUMEHT,
MOZACIIMPOBAHUC, BBIYHCIICHUC.
YucTele BelllecTBa U CMECH.
4 C 5 . 1 1 bubnuoreka [{OK
MOCOOBI pa3AeeHUus cMecei
pasit https://m.edsoo.ru/ff0d23dc
[IpakTuueckas padora Ne 1
5 «IIpaBmia paboThl B 1abopaTopuu u 1 bubnuotexa [JOK

pUEMBbI OOpaILIEHUS C

1a00paTOPHBIM 000PYIOBAaHUEM

https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpuponHsie cMecH: BO3LyX, IPUPOAHBII

6 ra3, HeQ)Tb, IPUPOTHBIE BOABI, TOPHBIC
MOPOJIbl U MUHEPAJIBI
[IpakTrueckas padota No 2
7 «Paznenenue cmecelt (Ha mpumepe bubmmorexa [JOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
XUMHYECKUE DJIEMEHTEI. ATOMEBI U
9 MOJICKYJIbI 3HAKU (CIMBOJIBI) bubmmorexa [JOK
y https://m.edsoo.ru/ff0d2be8
XAMHUYECKHX DJIEMEHTOB
10 IIpocThie U CII0KHBIE BEILIECTBA bubsmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢
11 ATOMHO-MOJIEKYIIPHOE YUEHHUE bubsmorexa [IOK
YIPHOS yH https://m.eds00.ru/ff0d2d50
3aK0H ITOCTOSHCTBA COCTAaBa
12 BellecTB. XuUMudeckas popmyia. bubmmoreka [JOK
BaneHTHOCTb aTOMOB XMMHYECKHUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OtHocuTeNnbHAas aTOMHAs Macca.
13 OTHOCHUTENBLHAST MOJICKYIIpHas bubmorexa HOK
yp https://m.edsoo.ru/ff0d323c
Macca
14 MaccoBast 1011 XHMHAYECKOTO bu6nmorexa LIOK
3JIEMEHTA B COCTUHCHUN https://m.edsoo.ru/ff0d350c
15 Komunuectso BemecTBa. Moiib. bubnmorexa LIOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
Haxoxnaenue npocreiimiei GopmyIibt
16 BEIIECTBA 10 MACCOBBIM IOJIIM

OJICMCHTOB.



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

17 dOu3ndecKkue U XUMUYCCKHEC SBIICHUS. bubnunorexa LIOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Hakuy U ycinoBus NPOTEKAHUS bubnuoreka [JOK
18 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
19 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
bubnunorexa LIOK
20 XUMIHECKHE YPaBHEHIS https://m.edsoo.ru/ff0d5708
Brruncnenus konm4yecTa, Macchl
21 BEIIIECTBA 10 YPaBHCHUIM bubmorexa LIOK
» YPABHED https://m.edsoo.ru/ff0d3f34
XUMHYECKHUX PEaKIIHii
29 Knaccuukanus XuMiuaecknx Bu6mmoteka [IOK
peakuuii (CoequHEeHus1, Pa3I0KEHNU, ) https://m.edsoo.ru/ff0d3f34
23 Kiaccudukanms XuMuaeckux bubnnoreka [JOK
peakuuii (3amelieHus, ooMeHa) https://m.edsoo.ru/ff0d3f34
Pacyetsl mo xumMudeckum
24 aBHeHMsIM. O0o001IeHNe U bubamorera LOK
P ’ B . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIus 3HAaHUH
o5 KonTponbnas padora Nel no teme bubmmnoreka HOK
«BemiecTBa 1 XMMUYECKHE PEAKLIU https://m.edsoo.ru/ff0d3f34
26 XKusus u gesrensHocTs M.B. bu6mmoteka IIOK
JlomoHOCOBA. https://m.edsoo.ru/ff0d4290
97 Bo3znayx — cmech razos. Cocras bubmorexa LIOK
BO3yXa. https://m.edsoo.ru/ff0d448e
28 3akoH ABorajipo. MosnsipHblil 00bEM

ra3oB



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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29

Brruucienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo U3BECTHOMY €ro
KOJIMYECTBY BEILECTBA, 00BEMY

30

OrHocuTeNnbHAS IIJIOTHOCTh T'a30B
BrraucneHus OTHOCHUTEIIBHOM
IIJIOTHOCTHU I'a30B

31

Onpenenenre OTHOCUTEIbHOM
MOJIEKYJIIPHOW MACChI
ra3000pa3HOro BEIIECTBA IO
HM3BECTHOW OTHOCHUTEIBHOM
IUIOTHOCTH

32

33

34

Bbruncnenus OTHOCUTENBHOU
MOJIEKYJIIPHOM MaccChl rasa 1o
M3BECTHON OTHOCUTEIBHOU
IJIOTHOCTHU

Ou3nyecKkue 1 XUMHUIECKHe
CBOICTBa KHCIOpoaa (peakiuu
OKHWCJICHUsI, TOPEHUE).

ITousttue 06 oxcumax

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d4614

35

CriocoOpl MostydeHus KUCaopo/ia B
1ab0paTOPUM U MPOMBIIIJIEHHOCTH.
[IpumeHeHne kucnopoaa

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d497a

36

TennoBoit 3¢ ekt xumMuueckoit
peaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH, K30-
Y DHJOTEPMUYECKHUX PEAKITHIX

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yroiab U METaH).

bubnunorexa LIOK

37 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
Brruncnenus mo ypaBHEHUSIM
XUMHYECKON peaKInu: KOJTHIeCTBa
38 BEIECTBA, 00bEMA, MACCEHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEAKIIUU
[IpakTuueckas padbora Ne 3 o Teme
39 «[lomy4yenne u cobupanme bubmmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOWCTB»
KpyroBoport kucnopoa B npupojie
40 O30H — aJUIOTPONHAST MOJU(PUKAIIHS
KHCII0pO/ia
A1 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4ddo
Ou3nyecKkue 1 XUMHIECKHe
42 cBoricTBa Bogopoa. [Ipumenenue brbmmorexa LTOK
Aopoxa. 1p https://m.eds00.ru/ffod4ddo
BOJOpOAA
43 ITonsiTvie 0 KMUCIOTAX U COJIAX. bu6mmoteka IIOK
CocTaB KUCIOT U cosel https://m.edsoo.ru/ff0d50d2
44 CrniocoOsI ostydeHus BOAOPOa B bubmmnoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
but6mmoreka [IOK
45 «[Tomyuenue u cobupanue Boopo/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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Brruucienns o0béMa, KOJIMYECTBA

46 BEIIECTBA ra3a Mo €ro U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MWIIH 00BEMY
Brruuciienust 00bEMOB ra3oB 1o
47 YpaBHCHHIO PCAKIINK Ha OCHOBE bubmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILICHHI I'a30B
48 DOU3nIECKUe U XUMUYECKHUE bubmuorexa [JOK
cBoOMcTBa BOAbl. Bona B npupoe https://m.edsoo.ru/ff0d587a
. bubmuoreka [{OK
9 Cocta oCHOBAHIIL. https://m.edsoo.ru/ff0d59e2
50 [TonsiTne 06 MHIUKATOpaX
51 PactBopsl. PacTBOoprMOCTh BelecTs Bu6mmoteka [IOK
B BOJIE https://m.edsoo.ru/ff0d5b40
Bopna xak pactBopurens.
5y HacelnieHHble 1 HEHACHIIICHHBIE
pactBOpbl. MaccoBas 10J1 BelecTBa
B pacTBOpE
CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
53 pPacTBOPOB: MaccoBast J0JIs
PacTBOPEHHOTO BEIIECTBA, MOJISIPHAs
KOHIIEHTpalus
ITpakTuyeckas pabora Ne 5 o Teme
54 «[IpuroroBiieHne pacTBOpoB ¢ bubmuorexa [IOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
Posb pacTBOpOB B IIPUPOJE U KU3HU
55 yenoBeka. KpyroBopor Bozbl B

IIpUpoOJE. 3arpsi3HEHUE IPUPOAHBIX
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BoA. OXxpaHa ¥ OYMCTKA NPUPOJHBIX
BO/I.

BrlunciieHus ¢ UCoJIb30BaHUEM

56 IOHATHUA «MAaCCOBas J0JI BEILIECTBA B
pacTBope»
57 [ToBTOpEeHME M 000OIIIEHNE TEMBI
«Kucnopoa. Bonopoa. Boga»
cg KonTponbnas pabota No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
59 Oxcuel: cocTaB, KIacCHPUKALINS, bu6nmorexa LIOK
TPUBHAIIbHBIC HA3BaHUS https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUYECKUE CBOMCTBA
60 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
[TonsiTue o ruapoxkcuaax —
61 OCHOBaHUSX U
KHUCJIOPOJICOAEPKAITUX KUCIOTaX
Kucnorsr: cocras, kinaccudukarms,
62
HoMeHKJatypa. [lomyueHnue KUCior.
63 dusznueckrue U XUMHUECKHE
CBOMCTBA KHUCIIOT
64 OcHoBaHus: cOCTaB, KJ1accu(UKaIIHs, bu6mmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[[I&moun, UX CBOKWCTBA U CITOCOOBI
65 nony4yenus. [lomydenue u
XMMHUYECKHE CBOMCTBA OCHOBAHUM
66 HepacTBoprmble 0OCHOBaHUsA, NX

CBOMCTBA U CLIOCOOBI MOTYUECHHUS



https://m.edsoo.ru/ff0d6342
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[TonsaTue 06 amdpoTepHbIX

67 TUIPOKCUIAX: XUMUYECKUE CBOMCTBA buomorexa LIOK
P ) https://m.edsoo.ru/ffOdfee2
U TIOJTy4YEeHHUE.
Comnu: coctaB, Ki1accupuKaIms, bub6nmoreka [IOK
68
TPUBHAIIbHBIC HA3BaHUS https://m.edsoo.ru/ffOdfee2
69 DOU3nIECKUe U XUMUYECKHUE bubmuorexa [IOK
cBoiicTBa coseil. [lonyuenue coneit https://m.edso0.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmoreka [JOK
70
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
['eneTnyeckas CBSI3b MEKIY
71 KJIaCCaMH HEOPTaHHUYECKUX bromorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COeTMHEHU I
['eneTnyeckas CBSI3b MEKIY
79 KJIaCCaMHM HEOPTaHUYECKUX bubmmnoreka HOK
coequHeHnit O0oO1IeHEe 1 https://m.edsoo.ru/00ad9ch2
CUCTEMaTHU3als 3HAHUM
Kontponbnas padota Ne3 no teme
73 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
74 [TepBbie MOMBITKY KIAaCCHPUKAITUT
XUMHUYECKUX HJIEMEHTOB
75 IlonsATHE O rpyNIax CXOIHBIX bubmuoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
76 [Tepuoanueckuii 3aKoH U bubnunoreka LIOK

[Iepnonnueckas cucrema

https://m.edsoo.ru/00ada52c
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XUMHUYECKUX 3jieMeHTOB [[. 1.
Meunneneena

7

IIepuonsl, rpynisl, HOATPYIIIbI 1

bubnunoreka LIOK
https://m.edsoo.ru/00ada52c

78

OCHOBHBIE CBEJICHUS O CTPOSHUH
atoMoB. CocTaB aTOMHBIX fJIEP. 1
N3otomnsr

bubnunoreka LIOK
https://m.edsoo.ru/00ada342

79

80

M3oTtonsl kak Pa3sSHOBHUAHOCTH 11

aTOMOB XUMHYCCKOI'O 3JICMCHTAa

DHepreTuvyeckue ypoBHU U
MOJIypOBHH aToMa; S-, P-, d-opbutanu

81

DNEeKTpOHHBIE KOH(PUTYpaLIUU 1
AJIEKTPOHHO-TpaduuecKue GopMyIibl 1
aTOMOB

82

83

84

85

CtpoeHue 3JIeKTPOHHBIX 000J0UeK
aTOMOB 3J1eMeHTOB [leprnoanueckoit 1
cuctemsl [[. 1. Meneneena

3MeHenme cBOMCTB coeqMHEHNI
XMMHUYECKHX IJIEMEHTOB B IIEPUOIAX 1
U rpymmnax

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHHUIO B
ITepunonnueckoii cucreme /1. .
MenneneeBa

3aKOHOMEPHOCTU U3MEHEHUS

paanyca aTOMOB XUMHWYCCKUX 1
9JICMCHTOB, MCTAJNIMYCCKUX U

bu6nunorexa LIOK
https://m.edsoo.ru/00ada6bc

bu6nunorexa LIOK
https://m.edsoo.ru/00ada824
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HEMETAIJIMYECKUX CBOMUCTB MO
rpymnmnam v rnepuojiam

3nauenue Ilepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKH U IPAKTUKU. [I.

bub6nmoreka [IOK

86 N. MenneneeB — yd4€HbIN, IIEAATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUuH

87 DJIEKTPOOTPULIATETLHOCT aTOMOB bubnmnoreka HOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adaab8

bubmuoreka [{OK

88 Hormast xirecias cossp https://m.edsoo.ru/00adac34

89 KoBasieHTHast moJisipHast XMMUYECKast bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8

90 KoBasientHas nenomnsipuas bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9

01 Tunel KPUCTALTUYECKUX PEIIETOK U
WX XapaKTePUCTUKHU

92 CreneHb OKUCIEHUS

93 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adae28

94 XUMHYECKUE DIICMEHTBI — bu6nunorexa LIOK
OKHCJIUTEH U BOCCTAHOBUTEIHN https://m.edso0.ru/00adb076
CocraBneHue ypaBHEHUI

95 OKHUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX bu6muoreka [JOK
peakuuil, METOJ JJIEKTPOHHOIO https://m.edso0.ru/00adb076
Oayranca
Brruucnenust mo ypaBHEHUSIM

96 XUMHUYECKON PEeaKIMU: KOJTUYECTBA

BeIlleCTBa, 00bEMA, MACChI 110
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W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEaKIUU

Beruucnenus npocrenmen
MOJIEKYJISIPHOM (hOpMyITBI BelIecTBa

97 1
10 U3BECTHHIM MACCOBBIM JOJISIM
DJIEMEHTOB
98 O0001IeHNE U CUCTEMATH3AIUSA 1
3HAaHUH
KonTponbnas pabota Ne4 mo teme
99 «CtpoeHue atomMa. XUMHYECKas 1 bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adb486
CBSI3b»
100 PezepBHblil ypok. O6o01IeHNE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
101 PezepBHbiit ypok. O6001eHue u 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
102 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconnanuu. CHIbHBIC U cl1a0bIe bubmorexa [IOK
s HHatH. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS PEaKIUi bubmorexa [JOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XuUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmorexa [JOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeHTAIbLHBIX bubmorexa [OK
P https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
PHMED https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOIICTBA, ITOJYYCHHEC bubmorexa OK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 @HI;quCKIEe u XI/III:\)/[I/IIIGCKI/IC bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IOJIYUYEHNUE Bubmiorexa OK

’ Y1 https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnuorexa [JOK
YAODPCHIH. 5 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(i)I/II)SI/I('—Ie)CKI/Ie " bubmmorexa [IOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHasa KUCI0Ta U €€ Conu bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LHOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnuorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 no teMe «BaxHeHme https://m.edso0.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHAE CBOMCTBA METAILJIIOB.
44 DIEKTPOXUMHUYECKUN P buGnuorexa [IOK
p N P https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT IIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
pp https://m.edso0.ru/00ae1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edso0.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1no reme «BaxHeumue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COCOAUHECHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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