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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XMMHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWWA K pe3yjJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHOI TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBE deiepabHON pabouel mporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICINHM TIPENoiaBaHusl y4eOHOro mpeaMera «XHUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepanum.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IENSIX, OOIICH cTpaTeruu
oOyueHUusl, BOCIUTAHUS U Pa3BUTHS OOYYAIOMIMXCSA CpPEACTBAMHU Y4EOHOTO
npeamMerTa, yCTaHaBJIMBAET 00s3aTeNIbHOE IpeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeieieHue ero Mo KijaccaM M CTPYKTypUpOBaHHUE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS XHUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4eOHOTO MpoIlecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, OIpeAeNnseT BO3MOXXHOCTH TIpeaMera s
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TPeOOBAHMM K
pe3yibpTaTamM 00y4eHUs XUMUU Ha YPOBHE LIeJIeH W3y4YeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHUE XWMHUHU CIY>)KUT OCHOBOM i1 (pOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aronierocsi, €ro MnpeAcTaBiIeHUl O MaTepUaTbHOM E€IMHCTBE MHpPA, BaXKHYIO
posib urpatoT GopMUpPYyEeMbIe XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPTrUM M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O MYTAX PEHIeHUs TI0OATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyeHnune xumuu:

CHOCOOCTBYET  pealu3alii  BO3MOXKHOCTEM  JJIi  caMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001el 1 PYyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4aronuxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOM  y4eOHON  JEsTeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LETTOCTHOTO B3MJIsia HA €UHCTBO PUPOJIbI U YEIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HaHUSAM, K IPUPOJIE, K YEJTOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBieHUS B OOYyYEHUH XUMHUU OOECIIEUMBAIOTCS CHELMPHUKOMN
colepKaHusi  y4eOHOro  MpeaMmeTa, KOTOPbIA  ABISIETCS  NMEJAaroru4ecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKH XUMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OpraHUYECKON XHUMUHU.

CrtpykTypa coaepxaHHsi MpOTpaMMbl 10 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydyeHuro. Conep:kaHue CKIaIbIBa€TCsd U3 CHCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHNA O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O IPHUHIMILY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPE/ICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TpencTaBleHUd 00 AIEKTPOJUTUYECKON OHUCCOLUMAlMU BELIECTB B
pacTBoOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE ASMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOJHSS (PYHKIMU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MMPAKTHYECKOr0 MPUMEHEHHS U NTOJTYUYEHUS N3y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOM KAPTHHBI MHUPA B JIOTHKE
e€ CUCTEeMHON PHUPO/Ibl, IECHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HaHUIO U METO/IaM
NIO3HaHUA B Hayke. M3yueHrne XMMUH NPOUCXOIUT C INPUBICYECHUEM 3HAHUMN U3
paHee M3YyYEHHBIX YUEOHBIX mpeamMeToB: «Oxpyxkaromuii Mupy, «buonorus. 5-7
KJIACCh» U «Pu3ukKa. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUU TNPOUCXOAUT (QOpMUpPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAaKTHYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOI'O M3 KOMIIOHEHTOB MUPOBO KyJIbTYpPBIL. 3a1a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUIIUX (PaKTOB, HOHITHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHH, TOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKu, B MPUOOIIEHUU K



HAyYHbIM METOJAaM TO3HAHUs MPU U3YYEHUHU BELIECTB U XUMUYECKUX PEaKIUi, B
(dbopMUpPOBAaHNY U PA3BUTHU MIO3HABATENHBIX YMEHUHN U UX IPUMEHEHUHU B Y4eOHO-
MO3HABATEJIBHON U yu4eOHO-UCCIIEIOBATENLCKON ACSITEIbHOCTH, OCBOCHUU TPaBUII
0e301macHOro o0paIieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPESTU TAKUE 1IETTH, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpPHOOIIEeHHE
oOyJaromuxcss K CaMOCTOSATEIbHOMW IMO3HABATEIBHOW JIE€ATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHune ycloBuil, CIOCOOCTBYIOLIUX MPHUOOPETEHUIO 00YUYaIOUUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEeIHHOCTH, MO3HAHWS W CaMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIHbHOE 3HAUCHHUE MIJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBaHue oOmed (QYHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATH W OIICHUBATH SIBJICHHUS
OKpPY’KaIOIIIEer0 MHpa, WCIOJIb3Yys 3HAHWUA W OIBIT, MOJTYYCHHBIE TMPU U3YUCHHUH
XUMHH, TPUMEHATD UX MIPH PEIICHUHU MPoOIeM B MOBCEAHEBHON )XKM3HU U TPYAOBOM
NeSITETbHOCTH;

— (QopmupoBanue y oOyyarommxcs TI'yMaHUCTHYECKMX OTHOILEHUH,
MOHMMAaHUS [EHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH HSKOJIOTHUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOECHMS OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGUiIs W HAMpPaBICHHOCTH AabHEHIIErO
oOy4eHHUs.

Oo111ee yncIio 4acoB, OTBEAEHHBIX AJISl U3YUEHHS] XUMHU Ha YPOBHE OCHOBHOTO
oOmero odpasoBanus, cocraBisieT 136 dacos: B 8 kiacce — 68 yvacoB (2 daca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Ponb XUMHUM B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. Du3nueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOJaxX MO3HAHMS B XMUMHH. UMCTBIE BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEMHEHUU.

KomunuectBo BemectBa. Monb. MonsipHas Mmacca. B3auMocBsI3p KOJIMYECTBA,
MacCchl M 4YHUCJIAa CTPYKTYpPHBIX €OUHUL BenlecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIUHEHUH.

Pu3nyecKre U XUMUYECKUE SIBJIICHUs. XUMHUUYECKasl PEaKkus U €€ MPU3HAKU.
3aKOH COXpaHEHMsS] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Knaccupuxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, NMpaBUiiaMu paboThl B Ja0OpaTOpUU U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINUCAHUE
¢u3nyecKkux CBOMCTB 0OOpa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOACHHE
busndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIEHUE M KOHAEHCAIUs BOAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHHE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeJa ¢ KUCIOTON) SIBICHUM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUA XMMHYECKHX peaklMil (pasiioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joxeHUe THAPOKCUAA
meau (1) mpu HarpeBanum, B3auMoIeCTBHE kKeje3a ¢ pacTBopoM conu menu (11),
U3y4YeHUE CIOCOOOB pa3JeieHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbIIIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBeIeHUE OUUCTKH MOBAPEHHOU
coiny, HaOJIOJAEHME U  ONMCAaHME  pEe3yJIbTaTOB  NPOBEICHHUS  OIbITa,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJENIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopox — aneMeHT M NmpocToe
BemecTBo. Haxoknenuwe kucimopoia B MHpUpoae, (U3MYECKHEe U XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue xucinopoaa. CrnocoObl
MOJIyYeHHUs] KHUCIopoda B JabopaTOpuu W NPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIiHas MOU(pUKALINS KHUCIOPO/a.



TernoBoit 3¢h(deKT XMMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — anmemeHT u npocToe BemecTso. HaxoxieHne Bonopoaa B Ipupozae,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHNE, CTTIOCOObI moydeHus. KucioTer
Y COJIH.

MonsipHbIil 00BEM Ta30B. PacuéThl 0 XUMHUYECKUM YPaBHEHUSM.

Odusnueckne CBOWCTBA BOJbl. Boaa kak pactBoputenb. PacTBOpEL
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10JI1 BEIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHUSI.
Ponp pacTBOpOB B Npupoze U B )KU3HH 4YelloBeKa. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmdyeckux coenauHeHui. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBbIE) U
HecosieoOpasyromue. Homenknarypa okcugoB. Dusmyeckue MU XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusa. Knaccudukanuss ocHOoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3NYECKHE U XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenkiarypa cosieii. @U3nUecKue U XMMHYECKHUE CBOWCTBA COJIEH.
[lonyuenue coneul.

['eneTnueckas CBSI3b MEXKYy KiIacCaMU HEOPTaHUYECKUX COCTMHECHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNPENIECIICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyX€E, MOJTyUYCHUE,
coOupaHue, pacro3HaBaHWE M M3y4YEHHE CBONCTB KHUCJIOpOJa, HAOII0JEeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKpaleHus: Topenus (moxapa), 03HaKOMJIEHHE C 00pa3IiaMi OKCHUJIOB M OITUCAHHE
WX CBOWCTB, IMOJy4YeHUE, COOWMpaHWE, pACMO3HABAaHME W W3y4YEHHUE CBOMWCTB
BOZOpOJa (ropeHue), B3auMmoaencTere Bogopoa ¢ okcuaom meau (II) (Bo3moxHO
MCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), HAOJI0/IeHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHe OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEACIIEHHOW MacCOBOM J0Jiei
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C METaUIaMU (HAaTpUEM H
KaJibliueM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUJAEOMATEPUATIOB), HCCIEJIOBAHHE
00pa3IloB HEOPTraHMUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpAaCKH MHJIUKATOPOB B paCTBOPaX KUCIOT U IEI0UYEH, U3YyUEHUE B3aUMOAECHCTBHS



okcuna meau (II) ¢ pacTBopom cepHON KUCIOTHI, KUCIOT C METaJUIaMH, PEaKIIUii
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAaHHUM, BBITECHEHUE OJHOTO
MeTaJljIa APYTUM U3 PACTBOPA COJIHA, PELIEHNE DKCIIEPUMEHTANIBHBIX 3a4a4 110 TEME
«Baxuelmme KJI1acchl HEOPTaHUIECKUX COCTUHEHUI.

Hepuoauyeckuit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
yaiemenToB JI. U. MenpgeneeBa. Ctpoenue aroMoB. XHMHYECKasi CBSf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KIACCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENbHBIE METaIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(pOTEpHBIE OKCUIBI
Y TUIPOKCHUIBL.

Ilepunonnuecknii 3akoH. Ileproguyeckas cucreMa XUMUYECKHX JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuonnas u imuHHoneproaHas popmsl [lepuoanueckoit

cucrteMbl xuMmuueckux sneMeHTtoB JI. M. MenneneeBa. llepmoasl u Trpymiibl.
@U3NYECKUN CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI JIEMEHTA.

Crpoenune atoMoB. CocTaB aToMHBIX saep. M30Tonsl. DiekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JIouek aroMoB MepBbIX 20 XMMHMYECKHMX  3JIEMEHTOB
Ilepnogmueckont cucremsl . M. MenaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3jeMeHTa o ero noJjoxennto B [lepuoanueckoit cucreme JI. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca AaTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOJaM.

3nauenue [leproanueckoro 3akoHa u llepruoauyeckoit CuCTEMbl XMMUYECKUX
DIIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. [[. . MenneneeB — yd€HbIl U
IpaKJaHUH.

Xumunyeckass cBaA3b. KoBaneHTHas (mojisipHass M HEMNOJSIpHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XHMHYECKUX AIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucieHHs.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchl OKUCHAEHUS U BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lioB BEILECTB METAJIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHUCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTKOCTPUPYIOLIUX ~ IPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peakliuy pa3oKeHUsl, COSTUHEHU).

Mescnpeomemmuunie céasu

Peann3zannss MeXNpeIMETHBIX CBS3€M NMpPH W3YyYEHUM XHMHU B 8 Kiacce
OCYILECTBIISIETCSl 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYYHbBIX
NOHATUH, TaK U MOHATUH, SABJISIOIIUXCS CUCTEMHBIMU U OTAEJIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO01re ecTecCTBEeHHO-HAYUYHbIE MOHATHSA: HAY4YHbIA (akT, TMIOTE3a, TEOpHs,
3aKOH, aHaJW3, CHUHTE3, KiIaccuukanus, TMepuoAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

®dusuKa: MaTepusi, aTOM, AIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIM], U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUM 3apsj, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BeIllecTBa, ra3, (U3UYECKUE BEIMYUHBI, €IUHUILIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, CONHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TTOPOIBI, TTOJIC3HBIC
HCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHMYECKAs PeaAKIUA

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KATHS, KaTbIIUS U UX COCTUHEHUI
B COOTBETCTBUMU C IIOJIOKEHUEM DJJIEeMEHTOB B llepuoguueckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJAbl XMMHUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U
BHJIa XUMHYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BENIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanust XuMUYeCKUX peakiyii Mo pa3audHbIM MIPU3HAKaM (TI0 YUCITY
M COCTAaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddeKTy, Mo
W3MEHEHUIO CTEMEHEeW OKMCJICHUS XUMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, 1O
YYACTHUIO KaTalnu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHUSL.

[loHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatne o karammse. [IoHsTHEe 0 XUMHYECKOM paBHOBecHH. DakToOpHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMHU M TMOJIOKEHUE XHUMHYECKOTO

paBHOBECHSI.
OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE  pEaKIMU,  DAJEKTPOHHBIA  OaslaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEIBHOW ~ PEaKLUU. CocraBneHue  ypaBHEHHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCIOJb30BAaHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTBHI.
KaTtnonsl, annonsl. MexaHu3M [UCCOLMAIIMU BEIIECTB C PA3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconyanuul. CUIbHBIC U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIC YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHHUM 00 JIEKTPOJIUTUUECKON AUCCOLUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [loHATHE O THApPONN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMUYECKUX PEMIETOK HEOPTaHMYECKUX
BEILIECTB — METAJUIOB M HEMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOU peakiiuu OT
BO3JICUCTBUSI  pPa3MYHBIX  (AKTOPOB, HCCIEAOBAHUE  BIEKTPOMPOBOAHOCTU
pacTBOPOB BEILECTB, ITPOLECCA AUCCOUALIMN KUCIIOT, IIEI0YEN U coyeil (BO3MOXKHO
UCIIOJIB30BaHUE BHUCO MaTE€pUANIOB), MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOIINX
NPU3HAKM TPOTEKAHMsS] pEaKUud HOHHOro oOMeHa (oOpa3oBaHUE OCaJIKa,
BBIJICJICHUE Ta3a, 0Opa30oBaHUE BOJIbI), OMbBITOB, WUTIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHHe, PEeakluud pa3oKEeHUs,
COCIMHEHUsA), Ppaclo3HABaHUE HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEaKIUM Ha MOHBI, PEIICHUE PKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTanssl 1 MX COeTUHEHUS

OO6miast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUE CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3aUMOICHCTBHE
C MeTajulaMH, HEeMeTaJJlaMH, MieroyaMu). XiaopoBoaopod. ComsiHas KUCIO0Ta,
XAMHUYECKME CBOMCTBa, IIOJy4YeHUE, TMpUMEHEHue. JlelicTBue xjopa U
XJIOPOBOAOPOJa HA OPraHU3M 4YelIOBEeKa. BaxkHelIne XJI0pUibl U UX HaX0XKICHUE B
IPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U CepPhl. AJIIOTPOINHbIE MOAUDUKALIUA KUCIOPOaa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (U3UYECKUE U
XUMUYECKue cBorcTBa. OKCUABI CEphl KAaK MPEICTAaBUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nueckrue u XMMHUYECKHE CBOMCTBA (001IMe KaK MPEACTABUTEIIS
KJIacca KHUCJOT U crenuduyeckue). XUMUYECKUEe PeaKIru, JIeKallue B OCHOBE
MIPOMBITIIUICHHOTO CIoco0a TMOJy4YeHus CepHOW KucioTel. [IpuMeHeHue cepHOU
kucioTel. COJIM CEpHOM KHUCIOTHI, KAueCTBEHHAs pEakius Ha Cyiab(haT-HoH.
Haxoxnenue cepbl M €€ COCAMHEHWM B MNPUPOAEC. XHUMHUUYECKOE 3arps3HCHHUE
OKpY’)Karolel Ccpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE AOXKIW, 3arps3HEHue
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaAIEHHUS.



OO6mias xapaktepuctuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIICHHS. A30T, paCOpOCTPAaHEHUE B MPUPOJIE,
bu3nUecKue U XuMUIecKue cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3nYecKue 1 XUMHUIECKAE CBOMCTBA, TOJydYeHHe U mpuMeHeHue. Conr aMMOHMUS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMUYECKUE
CBOiicTBa (0OmME KaKk MPEACTAaBUTENS Kilacca KHUCIOT W CHenudUuuecKue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIIbHBIX YIOOpEHMUIA.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukanuu Gocdopa, dpuznueckue u xumudeckue cporcrtra. Okcup docdopa
(V) u dochopnas kuciora, puznueckue U XUMHYECKUE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mas xapakrtepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIIEHUS. Y TIIEpO, aJUIOTPOIHBIE MOU(DUKALINH,
pacrpocTpaHeHue B Npupoje, GU3nyeckue 1 XMMUYECKUue CBOMCTBA. AcopOius.
Kpyrosopor yrinepona B mnpupoae. Oxkcuasl yriepoaa, ux (Qusudyeckue u
XUMUYECKUE CBOWCTBA, JEWCTBUE Ha JKUBBIE OPraHU3MBbI, T[OJYyYE€HUE U
MPUMEHEHHUE. DKOJOTHYECKUE MPoOJieMbl, CBSI3aHHbIE ¢ okcuaoM yriaepona (IV),
TUIIOTE3a TJIO0ATBHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIA 3(dekT. YromabHas
KUCJIOTa U €€ COJIU, UX (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-uMOHBI. lcmonb3oBaHMe
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35HCTBE.

[TepBoHauasibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoza (MeTaH, 3TaH, STUICH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MHPUPOIHBIM Tra3, HEPTH),
MPOJYKTHl WX TmepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U ux
polid B JKM3HM UeloBeKa. MarepualibHOe €IMHCTBO OPraHWYECKUX W
HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npumeHenue. CoeIMHeHHs KpeMHUs B ipupoe. O01ue npeacTaBiaeHus: 00 OKCUIe
kpemaus (IV) u kpemaueBoii kucimore. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
MPOMBINJICHHOCTH. BaxkHeliie CTpouTeNbHbIE MaTepHuasbl: KepaMuKa, CTEKJIO,
eMEeHT, OeToH, xkene300eToH. [IpoGiembl  0G€30MacHOr0  MCMOJIb30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepuMenm:

M3ydeHue o0pa3IoB HEOPTAHMUECKHX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKINi Ha XJIOPUI-UOHBI U HAOJIIOICHUE TTPU3HAKOB



WX TPOTEKAHMs], OIBIThL, OTpaKAIOIIME (PU3NYECKHE M XHMHUYECKHE CBONCTBa
rajoreHoB M HX COEIAMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAKOMJICHUE ¢ 00pa3liaMu XJIOPHIOB (TaJOTEHUIOB), O3HAKOMIICHUE ¢ 00pa3laMu
ceppl U €€ COCNMHEHUSMH (BO3MOXXHO HCIOJb30BAHUE BHICOMATEPHUATIOB),
HaO0JI0ICHUE TIpoliecca OOYTIIMBaHUA caxapa IMoj IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIC€HHON CEPHOM KUCIIOTHI,
MIPOBEICHNE KaUYeCTBEHHON PEaKINi Ha CyJb()aT-uoH M HAOMIOACHUE MTPU3HAKA e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3MYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOIb30BaHUE BHJIEOMATEPHAIIOB), 00Opa3liaMy a30THBIX
u (dochopHbIX ya0OpeHui, MoJlydeHne, cCoOOMpaHue, paclio3HaBaHUEe U U3y4YeHUE
CBOMCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX pPEAKUM HAa HOH aMMOHHS U
dbochaT-uoH W WIyUYCHHE TPU3HAKOB WX TMPOTCKAHUSA, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJIENEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOpOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTHUBOTA3a, MOJYUYCHHUE,
coOupaHue, paclio3HaBaHUE W U3YYCHUE CBOMCTB YTIJIEKHUCIIOTO rasza, MpOBEIACHUE
Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKIHUEH CUIIMKATHOW MPOMBIILICHHOCTH,
pEILIEHUE 3KCIEPUMEHTANBHBIX 3a7a4 Mo Teme «BakHEeHIme HeMeTaulbl U HX
COCIMHEHUS.

MeTasibl 4 MX COeTUHEHUS

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmommueckon cucrteMe XUMUYECKHX dieMmeHToB [[. U.
MenpeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTtayumyeckas CBsI3b U
METAJJIMYECKasl ~ KPUCTAJUIMYECKass  pemeTKa.  DIEKTPOXUMHUUYECKUU  psij
HaMpsHKEHUN MeTaiuoB. OU3NUYecKre U XUMUYECKHE CBOMCTBA MeTaiioB. O01ue
criocoObl ToydeHusi MmetawioB. [IOoHSATHE O KOPpO3UHM METANIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'yH, TIOPATIOMUHUMN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsle mMeTaibl: nookeHUe B llepuonnueckon cucrteMe XMMHUYECKUX
sanemeHnToB JI. M. MeHpaeneeBa, CTpo€HHME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue MIeTOYHBIX METAIOB U HUX
COCIUHCHUM.

[llenouyno3emenbHblE METAUIBI MAarHMM W KaJdbLUHUM: IIOJOXKEHUE B
[Tepnoanueckoit cucteMe Xxumudeckux 3j1eMeHToB /. . MenaeneeBa, cTpoeHre UX
aTOMOB, HAXOXJIeHHE B Tpupojie. PU3ndecKre U XUMUYECKHE CBOMCTBA MarHus U



Kanblus. Baxknelme coefuHeHus Kaablus (OKCHUT, TUIPOKCHI, coiin). KEcTKoCcTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJroMUHUI: TI0JI0keHUE B [lepnoandeckor CHCTEME XUMHUYECKUX JIIEMEHTOB
. . Mengeneesa, CTpOCHUE aroma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMHUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMa, HaXOXKICHHE B mpupoje. Puznueckue Hu
XUMHYECKUE CBOMCTBA Xkene3a. Okcuibl, Tuapokcuabl U conu xkenesa (II) u xenesza
(IIT), nx cocra, CBOICTBA U MOJTYyYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJIEHHE C O0Opa3llaMu METauIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBAMH, M3YYECHHE  PE3YJbTATOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUIACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3MOXXHO  HCIIOJB30BAHME  BUICOMATEpPUAJTIOB), TPU3HAKOB  IPOTEKAHUS
KAU4EeCTBEHHBIX PEAaKI[Mi HA HOHBI: MAarHus, KAJIbLIUS, ATFOMUHHUS, HUHKA, kene3a (11)
n xenesza (III), menu (II), HaOmroAeHUEe W OMUCAHHWE MPOLIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HaTpus, Kaiusd U Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), MCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB UAPOKCHIA AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxkHeiiine
METAJIJIbl K KX COECIUHEHHUS.

XHuMHUS M OKPYKAKOIIAs cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XW3HU YENIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momornis mnpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHUE OKpYKarolled cpeinl (MpeaesbHasi JO0MyCcTUMas
KOHIIeHTpalus BemecTB, aanee — [1JIK). Ponb xuMun B pemieHu 3K0JI0THYECKUX
pooIIEeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe oO0pa3lloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuasbl).

Mescnpeomemmnuie ceéasu

Peanuzanust MeXNpeaMETHBIX CBSI3€M NMpU HM3yUYeHHMHM XUMHU B 9 Kiacce
OCYIIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OO01re ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAyYHbIM (PakT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHaln3, CHUHTE3, KilacCU(UKAIUs, TEPHOIUIHOCTD, HaOIIOJCHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SIBJICHUE, MNapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®dusuka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIHI,
PaIuO0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIN 3apsi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAIINYECKAs
peméTKa, CIUIaBbl, (PU3MUYECKHE BEIWYWHBI, SIUHUIIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, mprxanue, Ouocdepa, IKOCHCTEMa, MUHEPATHHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MuUHEpabl, TOPHbIE TOPObI, TTOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE pE3yJbTaThl OCBOCHHS IMPOTPAaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHUs XHMHH B €JIMHCTBE y4YeOHOM HU
BOCIIUTATEILHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIIecTBE MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIOCOOCTBYIOT MpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YUYaIOIINXCS.

JIngHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJCTBOBATbCS CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUA:

IIEHHOCTHOTO OTHOUIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TIOHUMAaHHsS 3HAYECHUS XMMHYECKOM HAayKH B JKH3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpHOU HH(OpManueit o
MEPEIOBbIX JTOCTUXKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaaaHCKOro BOCIMTAHMS:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMax M TpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUIAX JIEATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JEATEIbHOCTH TIPHU BBITIOJHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ71a4, BBIMOJIHECHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMIJICHUS K B3AUMOTIOHUMAHUIO U B3aUMOTIOMOIIU
B MIpolIecCce ITON y4eOHOM JIeaTeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TTOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TO3HAHUS:

MHUPOBO33PEHUYECKHUE TPECTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKINH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIAIOIINE
OCHOBY [IJI1 IOHUMAHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpA, TPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TMOJIYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJIOTACMBIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOoThl ¢ Yy4eOHBIMH TEKCTaMU, CIPaABOYHOMU



JUTEpPaTypor, AOCTYIIHBIMM TEXHUYECKUMHU CpeACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYCHHIO M TI03HAHMIO, JIIOO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEN0BATEIbCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JIaJIbHEMIIIEM;

4) hpopMupoBaHuUs KYJIbTYPHbI 3/10POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HHM, OCO3HAHWE IOCIEJACTBUM H
HETIPUATHE BPEIHBIX MPUBBIUCK (YHOTpeOJECHUS aJKOroJisl, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuia O€30MacHOCTH Tpu  oOpallleHuH ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEaJbHOM KU3HU;

S) Tpy10BOr0 BOCTIUTAHUS:

HMHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccril U TpyAa pa3IuuyHOIo poja,
YBaKEHHE K TPYAY U PE3yibTaTaM TPYI0BOU JEATEIbHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAHWMM 1O  XHUMHH, OCO3HaHHBIA  BBIOOP
WHUBUAYAJIbHOW TPACKTOPUHU IIPOJIOIKEHUST 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON NESITEIFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aJaliTUPOBATHCS B MTPOGECCUOHAIBHON CpeIe;

6) PK0JI0TMYECKOro BOCIIMTAHUA:

AKOJIOTMYECKH 11e71ecO000pa3HOe OTHOIIEHUE K TPUPOJI€ KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBaHUS, IMOHUMaHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHOoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(GbU3NYIECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHWE IIEHHOCTH COOJIFOACHUS
IpaBuJI 0€30IMACHOTO MTOBEJICHHS TIPU PabOTe ¢ BEIIESCTBAMH, a TAK)KE B CUTYyaITUsX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CITIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJydaeMble MPU HU3YUYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloled MTPUPOTHON CPENOM, JJIsl TOBBIIEHUS
YPOBHSI ~ DKOJIOTHYECKOM  KYJIbTYPhI, OCO3HAHHUS TJ00AJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYTeH WX PEMICHHS TOCPEICTBOM METOJIOB XHUMHH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IMO3HABATEJIHHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJbTAaTOB BBIACISIOT 3HAYUMbIC IS
dbopMHUpOBaHUSI MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHUS (3aKOH, TEOPHS, IPUHIIHII,
rurnore3a, (QakT, CUCTEMa, TPOIECC, OHKCIEPUMEHT U JApPYyroe.), KOTOpbIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAaHMM W3 ITUX NPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAy4YHOM KapTUHE MHpA, U YHUBEpCaJbHbIE yueOHbIE NeUCTBUS (I103HABATENbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecnedynBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOI
NESATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHUS HCIOJIb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATh UX XapaKTEepHbIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBS3b C JAPYTUMH MOHATHUSIMH), HCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (PAaKTOB M SIBJICHHM, BEIOMPATh OCHOBAHMSI U
KpUTEpUH JJISl KIACCU(PUKAIIMU XMUMUYECKUX BEIIECTB M XMMHUYECKUX PEAKIIUM,
yCTaHaBIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3M MEXIY OOBEKTaMH HW3Yy4CHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, M0 AHAJIOTHUH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (NPEIMETHbIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIECIU, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC MPEACTaBICHUSI —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHueckas ¢GopMmysia U YpaBHEHHE
XUMHUUYECKON peaklMi — MpHU PEIICHUH y4eOHO-II03HABaTEIbHbIX 3a/1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKU U3yYaEeMbIX 00BEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJCTBEHHBIE CBSI3U W
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBarejbcKue 1eiCTBUS:

YMEHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHKUS, & TAK)KE B KAU€CTBE OCHOBBI JIs1 JOPMUPOBAHUS THUIIOTE3BI 110 TPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyIupoBaTh 0000IIECHUS U
BBIBO/JIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATHh PA3IUYHbIE METObl M 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX IS BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTd UCHONB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJBTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO (OpMY IpeACTaBICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aayd HECIOXKHBIMH CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJNb30BaTh W AHAJIM3MpPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
Cpelpbl.

KoMmyHuKkaTHBHBIE yHUBEPCaJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AUAJIOTa U (WJIM) TUCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoi TeMmbl, (OPMYIUPOBaTH CBOM MPEIJIONKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJICTaBIATH  IOJYYECHHBIC  pE3yJbTaThl  ITO3HABATEJIBHOU
JEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALNIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (JaOOpaTOPHOTO OIbITA,
71a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uuui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIHS
COBMECTHBIX JEHCTBUM, ONPENEICHHE KPUTEPUEB MO OLEHKE KadecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1CCTBUS:

YMEHUE CaMOCTOSITENIBHO OMNPENEATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3GEeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM JEUCTBUM NIPU BBINOJHEHUHU 33JaHUNA C Y4ETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJIbTaTa 3asBICHHOW LU, YMEHUE
UCITOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOEHHUIO 00S3aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM (¢enepaiibHOM paboyeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYalOUIMMHUCA HAy4HbIE 3HAHMS, YMEHUS U CIOCOOBI



JneucTBul, crnenuduyueckue A TpeAMETHONM o0nactu  «XHUMHS», BB
JEATeIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiry o0yuenus B 8 kiacce nmpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUH D3IIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiIacCUPUKalUsg peakiuil: peakiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUs, pEaKIUu 3aMEUICHUs, peaKIuu
0OMEHa, 7K30- U PHJIOTEPMHUUYECKUE PEaKINH, TEIIOBOU 3(pPeKT peakuuu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAlb, paNyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, NOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOpP, MaccoBas JOJiI BeEIIeCTBa
(mpolieHTHAasi KOHIICHTpAIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJIeHUS (HopMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaTh cMmbIci Ilepuoanueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX ToJyioxkeHusi B llepuoanueckoit cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHa ABOTrajipo;

e OINKCHIBATh U XapakTepu3oBaTh TabNuuHyro ¢Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3finuaTh T[OHITUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYCHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckas cucrteMa XuMU4Yeckux osnmemeHtoB J[. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 0011ee YMCIIO SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO DdJEMEHTa Mo (QopMylie COEIUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEaKIuu;

MIPUMEHSATH OCHOBHBIC OTIEPAIINH MBICITUTEILHOMN JICSITEIbHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTeMaTHU3aIli, KiacCHu(pHUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — [JIs1 U3YYCHHUS CBOMCTB
BCIIECTB M XHMHYECKHUX PEAKIUH, EeCTECTBEHHO-HAyYHBIE METOIbI
MO3HAHUSI — HAOJIOJICHUE, HU3MEpPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBHIIaM MOJIB30BAHMS XUMUYECKOM MOCY 101 U TaOOpaTOPHBIM
o0opyZoBaHMEM, a Tak)Ke IMpaBujaM oOpalieHusi C BeleCTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSAMH 10 BBITOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO TTOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BolopoJia ¥ KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON
MacCoOBO# J10Jiell PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TPOBOIUTH
XUMUYECKHE DKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOILBbIO MHAUKATOPOB (JIakMyc, (heHON(PTaNerH, METUIIOPAHK

U Jpyrue).

K xonIy oOydenus B 9 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IIOHATHW: XHMHUYECKHUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, AHUOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBS3b, TEIJIOBOU 3 (deKT
peakuuu, MOJb, MOJSIPHBIE ~ 00BEM,  pacTBOp,  DICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTHYECKAS IUCCOLMALUA, PEAKUMU HOHHOIO
oOMEeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCICHUE U BOCCTAHOBJIEHHE, AJIOTPOIINS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHas,
MeTayuInyecKas), KpUCTaUIMYecKasi peie€Tka, KOppo3usi METaiOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pEAKUHH, MPEAETbHO AOMYCTUMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUUYECKUX [MOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAIJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmysiaM, BUJ XUMUYECKON
CBSI3U (KOBaJEHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO0 XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX COEAUHEHUM, TN KPUCTALTUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbichn llepmogmueckoro 3akona J[. W. MenaeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHUE: ONHUCHIBATH W XapaKTePU30BaTh
Tabnuynyo Gopmy [lepuoguyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJlaBHAs mnoArpynna (A-rpymmna)» U «1mo0odHas
noarpymnmna (b-rpynma)», mainbie ¥ OOJbIIME TEPUOIBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPHIE UMEIOTCS B IEPUOUUYECKON TAOIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U
3apsAn  sApa, OOIIee YHCIO OJJICKTPOHOB U pACHpEesiCHHEe UX IO
AJIEKTPOHHBIM CIIOSIM), OOBACHSTH O0IME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesax MaJlbIX MEpPUOJOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy M COCTaBY YYACTBYIOIIMX B PEAKLIUU
BEIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTENEeHEeW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUIECKUE XHUMHUYECKUE
CBOMCTBA TPOCTHIX M CJIOXHBIX BEIIECTB, TOATBEPKIAd OMUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUsI pEaKlMil, TOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3THX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIO XHMHYECKOro ndjieMeHTa 1o (opMyJsie COeAUHEHUs,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIu;

co0JIr01aTh IpaBUiia MOJIH30BAHUS XUMHUYECKOM IMOCYI0M U J1a0OpaTOPHBIM
obopy/ioBaHMEM, a TakK)Ke TMpaBuiaa oOOpalleHus C BeIIeCTBaMH B
COOTBETCTBHM C HHCTPYKIIMSMH II0 BBITIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIMBITOB IO TTOJIYICHHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);

MIPOBOIUTH PEAKIIUH, TTOATBEPIKIAIOIINE KAUSCTBEHHBIM COCTAB PA3IMUYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJOpHUJ-, OPOMHUI-, HOJUI-,
kapOoHart-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-HUOHBI, KATUOHBI
aMMOHHUSI M HMOHBI W3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIIUTEIIBHOM JIESITEIPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIIeHNE, CHCTEMAaTU3aI|I0, BRISIBICHHUE TPUINHHO-
CJICICTBCHHBIX CBS3CH — IS U3YYCHHUS CBOMCTB BEIIECTB U XUMHUYECKHX
peakiuii, E€CTECTBEHHO-HAy4YHbIC METOABl TIO3HAHUS — HaAONIOACHHUE,
U3MEpEHUe, MOCITMPOBAHUE, IKCIICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4yacoB
Ne HanmeHnoBaHue pa3iesioB u JyiekTpoHHbBbIE (LM (PPOBHIE)
KonrtposabsHubie IIpakTH4Yeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pasnen 1. [lepBonayajibHble XUMHYECKHE MOHATHSA
XuMus — BaxkHas 001acTh

11 €CTEeCTBO3HAHUS U 5 ) bubmnoreka LIOK

' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa 1 xumMmnueckue 15 | bubanoreka LIOK

’ peakun https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Paznen 2. BaxkHeliluue npeacTaBuTe 1M HEOPraHUYeCKMX BelllecTB
71 Boznyx. Kucnopon. Ilonstue 6 bu6nuoreka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bognopon. [Tonsitue o 2 | bu6nuoreka LIOK

) KHCJIOTax U COMAX https://m.edsoo.ru/7f41837c
3 Boga. PactBopsl. [lonsitue 06 5 | | bu6nuoreka LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
04 OCHOBHBIC KJIaCChI 1 ] 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c¢

Hroro no pazneny 30

Paznen 3. [lepuoauueckuii 3axon u [lepuoanyeckasi cucrema xumnueckux 3jaemenToB . . MenaeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Iepronnueckuii 3aK0H U

31 [Iepuonnueckas cucrema 7 bu6nuoreka LIOK
’ XHUMHYECKHX d1eMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XUMHYECKasI CBI3b.
3.2 OKHUCIUTEIHHO 8 bubmorexa LOK
' T https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIbHBIE PEAKITHI
bubmnoreka LIOK
1
Hroro no pasnery > https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I1O 68

[TPOI'PAMME




9 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undpoBbIie
Ne ni/m P Konrtpoasubie | Ilpakrunuyeckue (tucpp )
NMPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XUMH4YeCKHe peaKIUH
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [IOK
’ peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS TUCCOLUALINS. 3 | | bubnuotexa [JOK
' XHWMHUYECKUE PEAKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. Hemerasuibl M MX coeJUHEHUS
21 OO11ast XapaKTepUCTUKA XUMUYECKUX 4 | bubnnorexa [IOK
' snemeHToB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
OO0mmas xapakTepuCcTUKa XUMUYECKIX
22 3J'IeHI\iCHTO]§ VIApr nbl. Cepa u eé 6 bubmmorexa LIOK
) PYTHIRL- L-€p https://m.edsoo.ru/7f41a636
COEMHEHUS
OO61mas xapakTepucTUKa XUMHYECKHX
23 aneMeHToB VA-rpynmnsl. A30t, pocdop u ux 7 1 bubmmorexa [OK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKHX
24 anemeHToB [VA-rpynmbl. Yriepoa u 8 1 2 bubmmorexa [OK
' . PYTIEL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/sIbI M UX COeTMHEHUA

. bubmuorexa [JOK
31 Obmpe CROHCTEA METATIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiiime MeTauibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:kawiuas cpeaa
4.1 B Ba U MaTepHUaJbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
) etect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne [ara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTuyeckue
n/n Bcero u3y4YeHHs: =~ oOpasoBaTeJbHbIE
padoThI padoThI
pecypcsl
| [Tpeamer xumun. Ponb Xxumuu B | 01.09 bubmmoreka [JOK
’KW3HHU 4elloBeka. Tesa 1 BelecTBa ' https://m.edsoo.ru/ff0d210c
) ITonsTre 0 MeTOAAX IIO3HAHHUS B 1 04.09 bubnuoreka [JOK
XUMHUAHA ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUu U IPUEMBI | 08.09 bubmmoreka [JOK
obpaineHus ¢ 1a00paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
4 Yuctele BemecTsa U cMecu. CiocoOnl | 11.09 bu6mmotexka I[IOK
paszelieHus: cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
5 15) 13 i (a i | 15.00 bubnnoreka [IOK
(FasICIICHIE CMECCH (Ha IpuMEpe ' https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bu6mmoteka I[IOK
6 A oJie 1 18.09
TOMBI H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE AIIEMEHTHI. 3HaKH 1 2209 but6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 IT 1 25.09
POCTRIC H CIIOHBIC BEIICCTBA https://m.edsoo.ru/ff0d2a6¢c
bub OK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 29.09 mommoreka 1|

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB.

bubnnorexa [JOK
10 Xumunueckas popmyia. BaneHTHOCT 02.10
opwy. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. 06.10 bubmuoreka [JOK
OtHOcHUTENbHASA MOJICKYJISIPHAs Macca ' https://m.edsoo.ru/ff0d323c
2 MaccoBast 10J151 XUMHYECKOTO 09.10 bubmmoreka [IOK
3JICMEHTA B COeAUHEHUH ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mosib. 13.10 bubnnorexa [JOK
Momnspnas macca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUS. 16.10 bubnuoreka [JOK
XuMuyeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBus MPOTEKAHUS 20.10 bubnuorexa LIOK
XUMUYECKUX peaKui ' https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUSI MACChI BEIIECTB. 23.10 bubnnoreka [IOK
XHUMHUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brluucnenus KonmyecTBa, MacChbl
bu6nmorexa [IOK
17 BEIL[ECTBA 10 YPABHEHUAM 06.11
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX peaKnui
Knaccudukanms xuMmudeckmx
18 €aKUUi (COeTMHEHUS, Pa3JI0KEHUS 10.11 bubmorexa HOK
beaitt A P ’ ' https://m.edsoo.ny/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
but6mmoreka [JOK
19 sHIKIONeAuCT. O000IIeHHE ’ 13.11
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
KontponbHas padora Nel mo teme
20 |Y p 17.11 bubnuoteka [IOK

«BeliecTBa 1 XUMHUYECKHE pCakuruun»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razon. Cocras

bubnnorexa [JOK

21 Bo3ayxa. Kucmopoa — anemeHT u 20.11
X e https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
®dU3NYECKUe U XMMUYECKHE CBOMCTBA
22 KHCJIOpO/Jia (peaKIuu OKUCICHUS 24.11 bubmmorexa [IOK
posa tpeartt : ' https:/m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoObI TOTyYeHUST KUCTIOpoa B
bu6mmoreka [IOK
23 71a00paTOPUH ¥ TPOMBIIIUICHHOCTH. 27.11
https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoii 3¢ heKT XUMHUIECKOM
24 pEaKIIMH, IIOHATHE O 0112 bubnuorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHNUH, DK30- ' https://m.edsoo.ru/ff0d4790
1 HJIOTEPMHUYCCKUX PEAKIIHSIX
TormumBo (HedTh, yroiab U METaH).
(s, yr ) bubnnorexa [JOK
25 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T0 04.12
https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITomyuenne u cobnpanme 08.12 bubmorexa HOK
. P . ' https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3yYEHUE €TO CBOMCTBY
7 Bonopon — anemeHT u npocrtoe 11 bubmuorexa [LIOK
BelecTBO. HaxoxaeHnue B npupoie ' https://m.edsoo.ru/ff0d4dd0
73 du3nvecKne 1 XUMUYECKHE CBOMCTBA 1512 but6mmoreka [JOK
Bozopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6nmnoreka [IOK
29 ITonsaTHE O KUCIOTAX U COJSX 18.12
https://m.edsoo.ru/ff0d50d2
Croco0bI ToJTydeHus BOAOPO/Ia B
30 y4 JI0pOJT 9213 but6mmoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTuueckas padora Ne 4 o Teme

bubnnorexa [JOK

31 «ITonyuenne u coOupanue BOJOPO/IA, 25.12
e . P Aopoa https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMUCTBY»

0 MousipHblii 00bEM razoB. 3aKOH 101 bubnuorexa [LIOK
Asorajpo ' https://m.edsoo.ru/ff0d542e
Brruncienns 00b€Ma, KOM4ecTBa

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM 15.01 bubmmorexa [IOK

B i y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIIH 00bEMY
Brruucienust 00bEMOB ra3oB 1o
bubnuoreka [JOK
34 YpaBHEHUIO PEaKIIMU Ha OCHOBE 19.01
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHUH T'a30B

35 duznyeckne u XMMUYECKUE CBOMCTBA 22,01 bubnnorexa [JOK
BOJBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 00 26,01 bu6mmoteka [LIOK
HHIUKATOpax ' https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTes.

37 Hacelmenuslie 1 HEHACHIIIIEHHBIE 2901 bu6nmmotexa [IOK
pactBopbl. MaccoBas 10J1s BEIIECTBA ' https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pabora Ne 5 o Teme

18 «IIpuroroBiieHue pacTBOpOB C 02.02 bubnnorexa [IOK
onpeeEHHON MaccOBOM J10TIei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota Ne2 o teme 05.02 bubmuotexa [LIOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
OKxcuanl: coCcTaB, KlaccuuKaiuys, b K

40 i ¢ukan 09.02 n6mnoreka 110

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonmydyeHue 1 XMMHUYECKUE CBOMCTBA

b K
41 KHCJIOTHBIX, OCHOBHBIX U 12.02 nosmotexa O
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHMsI: COCTaB, KJIACCU(PUKALIUS, 16.02 bu6mmoreka [IOK
HOMCHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
A3 [Tomy4yeHue 1 XUMHUYECKHE CBONCTBA 19.02 bubmmoreka [IOK
OCHOBaHHI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocra, kiaccupukanus, 26.02 bubmmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonyueHnne u XuMHU4ECKHE CBOKCTBA 02.03 bubnuorexa LIOK
KHUCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII)HOJI )eHI/I;{ XHMHI{;’(?KHG 05.03 buGmorexa HOK
N YHCHI, ' https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padota Ne 6. Pemienue
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 12.03 bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
I'eneTnueckas CBSI3b MEXKITY
48 KJIJacCaMH HEOPTaHUYECKUX 16.03 brbsmorexa HOK
. p ' https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O06o0011eHMe U cUCTeMaTH3alHs 19.03 bubmmoreka [IOK
3HAaHUU ’ https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o teme
" bubmuotexa LIOK
50 OcHOBHBIE KJIACChl HEOPTaHUYECKUX 23.03

coequHeHun"”

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




[TepBbie OMBITKY KIaccu(UKAITIU

bubnnorexa [JOK
51 XUMHUYECKHUX A71eMeHTOB. [ToHsTHE O 26.03
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Iepronuueckuii 3aK0H U
5 [Iepnonnueckas cucrema 06.04 bubnnorexa [LIOK
XHUMHUYECKHX d1emMeHToB /I, 1. ' https://m.edsoo.ru/00ada52¢
Menneneesa
bubnnorexa [JOK
53 Ilepuoabl, rpyIIIbI, HOATPYIIIILI 09.04
PHOJEL TPy APy https://m.edsoo.ru/00adaS2c
54 Crtpoenue aromoB. CocTaB aTOMHBIX 13.04 bubnnoreka [IOK
saep. Y3oTorsr ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bubnuoreka [JOK
55 aToMoB 35ieMeHTOB [lepuoauueckoi 16.04
https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA 110 €T0 IOJIOXKEHUIO B 20.04 bubnnorexa [IOK
ITepuonuueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
MenpaeneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHUS HAYKU U IPAKTHKU. [ 23.04 bubnuoreka [LIOK
H. MenneneeB — y4€HBIH, ITeJaror 1 ' https://m.edsoo.ru/00ada96e
rpaKaAaHUH
PesepBurlii ypok. O0001mEeH e 1
58 CI/ICTIe)MaTI/BZp vsl 3HAHM / 27.04 bubmmorexa [OK
o ' https:/m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTtponsHas padora Ne4 o teme
«Ctpoenne aTroma. XuMHYeCKast b K
59 P 30.04 n6mmoreka 11O

cBsi3b» / Beepoccuiickas
npoBepoyHas paboTta

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




60 DIIEKTPOOTPULIATETLHOCTh AaTOMOB 1 04.05 bubnuorexa [JOK
XUMHYECKHUX 3JICMECHTOB ’ https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
61 Honna ecKas CBs3 1 07.05
HHAs XUMHIE o OBASE https://m.edsoo.ru/00adac34
& KoBaneHnTHas nonsipHasg xXummyeckas | 14.05 bubanoreka [IOK
CBSI3b ’ https://m.edsoo.ru/00adaab8
63 KoBanentnas nenossipuas | 18.05 bubmmoreka [IOK
XUMHYECKas CBA3b ’ https://m.edsoo.ru/00adaab8
64 CreneHs OKUCIECHUS 1 21.05 Bubmorexa ITOK
https://m.edsoo.ru/00adae28
65 OKHUCIHUTEIIbHO-BOCCTAaHOBUTEILHBIC | 25 05 bubnuoreka [JOK
peaknuu ' https://m.edsoo.ru/00adb076
66 OKHUCINUTEN U BOCCTAHOBUTEIIH 1 28.05 bubnmnorexa [IOK
https://m.edsoo.ru/00adb076
PesepBHslit ypok. O6001IeHNE U
67 CHCTeMaTH3aIvs 3HAaHUH 110 TEME | bubnuorexa [JOK
«Ctpoenune aroma. XuMHUECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O600111eHIE U | bu6mmoteka [LIOK
cucTeMaTu3aIus 3HaHWi https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBIIO 68
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9 KJIACC

KosnunuyectBo yacos DJIeKTPOHHBIE
Ne Jlara uudposBbIe
Tema ypoka Kontpoabnbie | I[lpakTnueckue p
n/n Bcero uU3y4YeHHs = oOpa3oBaTeJbHbIE
padoThbI padoTsbI
pecypcsl
[Iepnonnueckuit 3aK0H.
| [lepnoauueckas cucrema | 01.09 Bbu6mmoteka [LIOK
XUMHYECKHX 3JieMeHTOB /[, 1. ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU
N bubnnorexa [JOK
2 CBOHMCTB XUMHYCCKHUX DJICMCHTOB 1 03.09
R https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus u HOMEHKIaTypa | 08.09 bubmmoreka [IOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bupl XuMHYECKO# CBSI3H U TUIIBI | 10.09 bu6nmmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel no teme bubnnorexa [IOK
5 «IloBTOpeHue u yriyosieHue | | 15.09 https://m.edsoo.ru/00adb7e2
3HAHUI OCHOBHBIX Pa3/eIoB Kypca '
8 kacca»
6 Knaccugukanus Xumuaeckux 1 17.09 bu6mmoreka [IOK
peaKuuii Mo pa3InYHbIM MIPU3HAKAM ' https://m.edsoo.ru/00adbac6
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. [IoHATHE 0 TOMOT€HHBIX U 1 22.09 bubmorexa [OK
peaKii. ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIUAX
[TonsiTHE O XUMUYIECKOM bubnmoreka [IOK
8 1 24.09 1

paBHOBECHUM. (DaKTOpI)I, BJIUAIOIINE

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




Ha CKOPOCTHb XUMHYICCKOMN pCakuuun
" IMOJIOKCHUEC XUMHYCCKOI'O

auccoruanus. XuMHYEeCKUe
peaxkuu B pacTBOPAX»

paBHOBECHS
9 OKUCIUTEIBHO- 29.09 bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU ' https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanuu. CHIbHBIE U ci1a0ble 01.10 Bubmaorexa ITOK
A HHATLIH. ' https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
bubnuoreka [JOK
11 Honnrle ypaBHEHHUS PEAKIIUHA 06.10
yp peaxt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEICTABICHUN 08.10 bubnnoreka [IOK
00 2JIEKTPOTMTHYECKOM ' https://m.edsoo.ru/00add5d8
JIUCCOLIAAIINHT
XUMHYECKHE CBOMCTBA COJIE B
13 CBETE IIPEACTABICHUN 00 13.10 bubmorexa LHOK
peA 5 ' hitps://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOLMALINN
bu6mmoteka I[IOK
14 TTousTie o ruaponnse conen 15.10
AP https://m.eds0o.ru/00add9d4
15 O00011EeHNE U CUCTEMATHU3AIINA 20.10 bu6nmmoteka [IOK
3HAHWHA ' https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «PereHue skcriepuMeHTaIbHBIX 22.10 Bubmorexa IIOK
p ' https://m.edsoo.ru/00addbfa
3a7au)
KonTtponsHas padora Ne2 o teme
«DIEKTPOIIUTHYECKAS b K
17 Y 05.11 n6mmoreka 11O

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




OO0m1as xapakTepuCTHUKa raJIor€HOB.

bubnnorexa [JOK

18 XUMHUYECKHE CBOMCTBA HA ITpUMEpPE 10.11
p P https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogoposd. ConsHasg KHCIIOTAa,
P P . bubmmoreka [IOK
19 XHUMHUYECKHE CBOVICTBA, OJyUYECHHUE, 12.11
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
. bu6mmoreka [IOK
20 «TonydeHnue CoNsIHON KUCIIOTHI, 17.11
. . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brluucnenus no ypaBHEHUSIM
. bubnuoreka [JOK
21 XUMHYECKHUX PEaKIUH, ECIIU OIUH 19.11
https://m.edsoo.ru/00ade488
W3 pEearcHTOB JIaH B H30BITKE

” OO61mas xapakTepuCTHKa SJIEMEHTOB a1l bubmmoreka [IOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKALIUN CEPBI.

” Haxoxnenue cepsl u €€ 611 bubnuorexa [LIOK
COEMHEHUH B IPUPOJIE. ' https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPBI
CepoBo0OpOI, CTPOCHHE,

24 q)HI;)quCKEe 51 xm\inquKHe 01.12 brbsmorexa HOK

. ' https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 du3nueckrue 1 XUMHUYECKHE 03.12 bubmorexa HOK
. ' https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMHUYECKUE PEAKIINH, JIeKALIUE B
OCHOBE ITPOMBIIIUICHHOTO CIIoco0a bubmuorexa [JOK
26 p 08.12 1

MMOJIYYCHHA CCpHOI71 KHCJIOTHI.
XHUMHUYECKOE 3arps3HCHUC

https://m.edsoo.ru/00adec8a




OKpY Karollen cpeibl
COCIMHEHUSIMU CEPBI

BrIuucienne MaccoBOU 10U

bu6mmoreka [IOK

27 10.12
BBIXO0J1a IPOAYKTA PEAKUU https://m.edsoo.ru/00adec8a
OO011as XxapaKTEPUCTHKA dJIEMEHTOB
VA-rpynisl. A3oT,

28 acIl po}::ri aHEHUE B [IPUPOJIE 15.12 Bubmrorexa IIOK
pactpoctp pHpoZe, ’ https://m.edsoo.ru/00adeea6
(bU3HYECKUE U XUMUYECKHE
CBOIICTBa
AmMMuak, ero pu3ndecKue u

. bubnuoreka [JOK
29 XUMHUYECKHE CBOWCTBA, [I0JIyYE€HUE 17.12
https://m.edsoo.ru/00adf004
Y IpUMEHEHUE
[TpakTuueckas padota Ne 3 o Teme
30 «[TonyueHne aMmMuaKka, U3y4yeHue 22.12 Bubmorexa IIOK
Y M3 ' https://m.eds0o.ru/00adf180
€r0 CBOWCTB)

31 A30THas KHCIJIOTa, €€ PU3NIECKHe U 412 bu6nmorexa [IOK
XHUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 no0OpeHnii. XUMHUYECKOE 12.01 bubmorexa LHOK
YAOOPCHHH. 5 ' hitps://m.edsoo.ru/00adf5 18
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUIMH a30Ta
Docdhop. Oxcun docdopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ‘I((i))Ta (ilinfle():xne u 14.01 bubamorexa [TOK

P . ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnonp3oBanue pocdaros B b K
34 docd 19.01 n6mmoreka 11O

Kau€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHui. 3arpsi3HeHHne
PUPOIHOH cpensl pochaTamu

Yraepon, pacnpocTpaHeHUE B

bubnuorexa [JOK

35 npupoje, GU3nIEeCKue 1 21.01
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XHUMHUYECKHUE CBOIICTBA
Okcupl yriiepoia, ux Gu3nIecKue
U XUMHUYECKHE CBOMCTBA. Bu6 10K
HOJINOTEKA
36 DKOJIOTHYECKHE ITPOOICMEIL, 26.01
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YTJIepo/ia
(Iv)
. Bubmnoreka K
37 YroapHasg KUCIIOTa U €€ COJIN 28.01 Ho
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
18 "ITosrydyeHune yrieKucioro rasa. 02.02 Bbu6mmoteka LIOK
KauecTBenHnas peakuus Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-1oH"
[TepBoHavanbHbIe TOHITHS 00
39 OpraHNYEeCKUX BEIIECTBAX KakK O 04.02 Bubmuoreia [JOK
p B ' https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoaa
. bubmmnorexa [IOK
40 Kpemunii u ero coenrHeHust 09.02 nbnuotexa I1
https://m.edsoo.ru/00ac080a
[TpakTnyeckas pabora Ne 5.
41 Peienne sxcniepuMeHTalIbHBIX 11.02 bu6mmoreka [IOK
3a71a4 10 TeMe «Bakueimnine ' https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUI»
KonTtponsHas padora Ne3 o teme Bu6 OK
o HOJINOTEKA
42 «Baxueiinme HeMeTaIbl U UX 16.02 1

COCAUHCHUA»

https://m.edsoo.ru/00ae0e18




OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaJsIoB. MeTajuinieckas CBsi3b 1

bub6mmoreka [IOK

43 18.02
METAJUINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJLIOB
XUMHAYECKHE CBOMCTBA METAJLIIOB. Bu6 10K
HOJINOTEKA
44 DIEKTPOXUMHUYECKUHN P 25.02
p . P https://m.edsoo.ru/00ael1156
HaIpsHKEHUN METaJIOB
OO6mme crocoObl MoTydeHHs
MerasioB. Ciuiasel. Beraucienus
45 0 VPAaBHEHUIM XUMHUYECKUX 02.03 Bubmorexa ITOK
yp . ' https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIUH U3 PEeareHTOB
COAEPXKUT MPUMECH
bubmnorexa [JOK
46 TlousTie 0 KOPPO3UU METAIIOB 04.03
pp https://m.edsoo.ru/00ae1278
bu6nmoteka [IOK
47 €JIOUHBIC METAJIJIbI 11.03
m https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCHIBI HATPUS U 16.03 bubmuorexa [JOK
KaJIus ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIIIBI — 18.03 bubmuorexa [JOK
KaJIbIIMHA U MarHuil ' https://m.edsoo.ru/00ae15e8
but6mmoreka [JOK
50 Baxxneime coetMHEHUS KATBITHSI 23.03
A 1t https://m.edsoo.ru/00ael5e8
51 O06o0011eHMe U cUCTeMaTH3aIHs 55 03 bu6muoreka [IOK
3HAHUU ' https://m.edsoo.ru/00adb7e2
5 JKEcTKoCTh BOAKI U CITOCOOBI €€ 06.04 bu6nunoreka [IOK

yCTpaHEHUs

https://m.edsoo.ru/00ac1886




[IpakTuueckas padora Ne 6 o Teme

bubnnorexa [JOK

53 ")KGCTKOCTB"BOILBI U METOMEI €€ 08.04 hitps://m.edsoo.ru/00ac1ac8
yCTpaHEHUs

54 AmomMuHuN 13.04 bubmmorexa [IOK

https://m.edsoo.ru/00aelc64

55 AmpoTepHbIe CBOWCTBA OKCHJIA U 15.04 bubnnorexa [IOK

TUAPOKCHUA https://m.edsoo.ru/00ae1c64
bubmnorexa [JOK

3 Kereso 20.04 https://m.edsoo.ru/00ae1d86
OKcuabl, THAPOKCHUIBI U COTH bubnnoreka [IOK

57 22.04
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6

58 O06001IeHNEe B CUCTEMaTHU3aLIHs 2704 bubnuoreka [IOK
3HaHUH https://m.edsoo.ru/00adb7e2
[TpakTuueckas paborta No 7.

59 Pemenne sxcriepuMeHTanbHbIX 2904 bubnnorexa [IOK
3a7a4 1o TeMe «Bakaelmnine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COEAMHEHUS
Brruucnenust no ypaBHEHUSIM
XUMUYECKHUX PEaKUUid, €CIu OJIUH

60 U3 PeareHTOB JIaH B U30BITKE WU 04.05 bubanorexa [IOK
COAEPKUT NpUMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BBIXOJa MPOTyKTa
peaxkuuu

61 O06o001IeHne U cucTeMaTH3aIus 06.05 bubnmnoreka [IOK
3HAaHUU https://m.edsoo.ru/00adb7e2
KonTtponsHas padora Ne4 o teme bu6mmoreka [IOK

62 «BaxkHenmme MeTajuibl U UX 13.05 https://m.edsoo.ru/00adb7e2

COCIUHCHUA»




63 BemecrtBa u maTepuansl B | 18.05 bubanoreka [IOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA ' https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE 1 20.05 bubnnoreka [IOK
OKpYKarolllei cpebl ' https://m.edsoo.ru/00ae4270

65 Ponb xumuu B permieHun | 25 05 bubmmoreka [IOK
9KOJIOTHYECKUX TPOOIeM ' https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. O0001IeHHE 1 bubmmoreka [IOK

66 1 27.05
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O600111€HUE U | bu6mmoteka LIOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00adb33c

68 PeseprHblit ypok. O6001meHuE 1 1 bubnuorexa LIOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHUAA

OCHOBHOMI

OBPA3OBATEJBHOM ITPOT' PAMMBI

8 KVIACC

Kon
NMpOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-Ia.HI)HBIG XUMHWYCCKUC ITOHATUA

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsE aTOMHAas M MOJIEKYJIspHAas Macca, KOJHUYECTBO
BElIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBasl J10JI1 XMMHUYECKOIO
AJIEMEHTAa B COCIUHEHUH, MOJISIPHBIN 00BbEM, XMMHUYECKas peaklus,
KIacCU(UKALMSA  peaKkUuid: peakuud COCJAWHCHUS, PpPEaKIuu
pa3joXKEHUs, pPEaKIHH 3aMEIICHUs, peakuuu OOMEeHa, HK30- HU
SHIOTEPMUUYECKHE PEAKIIMH, TEII0BOM 3((PEeKT peakiuu, pacTBop,

MaccoBas J10J1s1 BelecTBa (ITPOLIEHTHAs] KOHIIEHTPAIIHs) B paCTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATUH U

MNPUMCHATH 5TU IOHATUS ITPU OITMCAHUHU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHWYCCKYHO CUMBOJIUKY JIs1 COCTABJICHUA (I)OpMyJ'I

BEILIECTB U YPABHEHHI XUMUYECKUX PEAKIUN

14

PacKpbIBaATb  CMBICJI  3aKOHOB  COXpAaHCHUSA  MaCCbl  BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAIPHOI'0 YYCHHUSA, 3aKOHa

ABorajipo

1.5

OMnpeacIATL  BaAJICHTHOCTDH aTOMOB  JJICMEHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YYacCTBYIOUIMX B PEAKIH BEIECTB, 110 TETJIOBOMY 3D (DeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYHO MACChI

BCIICCTB




1.8

BBIUHCIISATH MAacCOBYIO JIONIO XUMHUYECKOTO JJIEMEHTa o (opMmyrie

COCIMHEHMS,

1.9

BBIYUCJIATH MaCCOBYIO JOJIIO BCUICCTBA B paCTBOPEC

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIE METO bl TO3HAHUS — HAOII0ICHHE,
U3MEpEeHue,  MOJEIMPOBAaHUE,  OKCHEPUMEHT  (peasibHBld U

MBICJICHHBIH )

ITo Teme: «BaxkHeWIne IPEACTABUTENIM HEOPTAHUYECKUX BELIECTB

2.1

PacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MOHSTHH: OKCHI,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

ONpEAEIATh PUHAJIEKHOCTh BEILECTB K OINPENCIEHHOMY KIIAcCy

coerHeHu 1o popmynam

23

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNYCCKUC BCIICCTBA

2.4

XapaKTepu30BaTh (OMHMCHIBATh) OOLIME XHWMUYECKHUE CBOMCTBA
BEIIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPKIasi OMMCAaHUE ITPUMEpPaMU
MOJIEKYJISIPHBIX ~ ypaBHEHUH  COOTBETCTBYIOLIUX  XUMHUYECKUX

peakiuit

25

IIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBad, BO3MOXXHOCTH IIPOTCKAHUSA XHUMHNYCCKUX

HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

CleloBaTh TMpaBWJIaM TMOJIb30BaHUSA XHMHYECKOM TMOCYIOW U
mabopaTOpHBIM O00OpYAOBaHUEM, a TaK)Ke MpaBHJIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBITOJHEHHIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIEHHOM MacCOBOWM JOJIEM pacTBOPEHHOTO
BEIIIeCTBA, IIAHUPOBATh U MPOBOJUTH XMMHUYECKUE IKCIIEPUMEHTHI
[0 Pacro3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCIOT C IOMOIIBIO

MH/IMKAaTOpOB (JTakMyc, peHosdranenH, MeTHIIOpaHK U ApYyrue)

2.7

IIPOBOJIUTH PACUETHI M0 YPABHEHUIO XUMUYECKOHN pEaKIIA

[To teme: «llepuomnmueckuii 3akoH u llepmoamyeckas cucrema
xumudeckux sneMeHToB . M. Menaeneea. CTpoeHuEe aTOMOB.

Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)

3.1

PacCKpeIBaTh CMBICII OCHOBHBIX XUMHWYCCKUX THOHSTHH: AApO aroma,

AIIEKTPOHHBIA CJOW aroma, aToMHas OpOuTalb, paguyc aroma,




XUMHYECKasl CBS3b, MOJSAPHAs W HEMOJSPHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, MOHHAsI CBSI3b, MOH, KaTHOH, AHUWOH,

CTCIICHb OKUCJICHUA

32

KHaCCI/I(bI/IL[I/IpOBaTB XHUMHWYCCKUEC DJICMCHTHI

33

OTHCHIBATh U XapaKTepu30BaTh Tabaumunyro Gopmy [lepuoamaeckoit
CHUCTEMBl XMMHYECKHX DJIEMEHTOB: pPa3inyaTh TOHATHS «TJaBHAS
noarpynma (Arpynma)» u «mobounas noxarpymnma (brpymnma)y,

«Manble» U «OOJIbIIHNEY Iepruoabl

34

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBaTh I[OHUMAaHUE MEPUOJUYECKONH  3aBUCUMOCTHU
CBOMICTB XUMHUYCCKUX 3JIECMCEHTOB oT ux IIOJIOKCHU A B

Ilepuonnueckoii cucreme

35

COOTHOCUTH 0003Hau€HHUs, KOTOpble HUMEITcd B  Tabiuue
«Ilepuoguueckass  cucrema  XuUMU4ecKkux  iemeHroB  J[.UM.
MenieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl] sapa, oOmiee YHciIo

AIIEKTPOHOB U PACIPEAETICHUE UX M0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpeaCIATh CTCIICHb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCANMHCHUAX

3.7

OIIpCAC/IsATL BUO XUMHUYECKOU CBSI3U (KOBaJ'IeHTHaH n I/IOHHaﬂ) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KUIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi

1

ITo Teme: «BemecTBO U XUMUYECKast pEAKLIU»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHUH: PacTBOP,
ANEKTPOJUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIUTUUECKAS TUCCOLIMAIIMS,
peakIy MOHHOTO OOMEHa, KaTaln3aTop, XMMUIECKOE PaBHOBECHE,
oOparumbie i HEoOpaTHUMbIE peaKIuu,
OKHCJINTEILHOBOCCTAHOBUTEILHEIE peakimm, OKHCJINTEb,
BOCCTAHOBUTEJIb, OKHCJIEHHE M BOCCTAHOBJIEHHE, aJIOTPOIMHS,

aMm(poTepHOCTh, XWUMHUYECKass CBsI3b (KOBaJCHTHAs, WOHHAaf,




MeTaHJII/I‘-ICCKaH), KpUCTAJNINYCCKAaA peméTKa, CIIJIaBbI, CKOPOCTb

XUMHUYECKON peaKkuu

1.2

HIUIFOCTPUPOBATh B3AMMOCBS3b OCHOBHBIX XMMHUYCCKHX IMOHATHH U

IMPUMCHATH 3THU IOHATUS ITPU OITMCAHNUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIAITh YPABHEHUS IEKTPOJIUTUYECKON TUCCOLMALUU KUCIIOT,
LIEJI0YEH U COJIEH, IIOJIHBIE M COKPAILIEHHBIC YPaBHEHHUs PEaKLUN

WOHHOIro oOMeHa

1.4

PpacKpbIBaTh CYIIHOCTb OKHCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pCaKHI/Iﬁ

MOCPEACTBOM COCTABJICHHS SJICKTPOHHOI'O OajaHca 3TUX pCaKHI/Iﬁ

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKLIUU

IlIo Temam: «Hemeramnel U ux COCIUHCHUA» U «MeTanael U UX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOOmMEe W crenuduyeckue
XMMUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPKIAs
ONMCAHHUE TPUMEPAMU MOJEKYJISPHBIX W HOHHBIX YpaBHEHHM

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

22

COCTAaBJIAATh YPABHCHUS peaKHHﬁ, MOATBCPIKAAONINX CYIICCTBOBAHUC

FCHETHYCCKOM CBI3HU MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOJKHOCTH IIPOTCKAHUSA XUMHUUYCCKUX HpeBpaH_[CHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSIX

24

CIE0BaTh MpaBWUJaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOW H
mabopaTOpHBIM O00OpPYZOBaHUEM, a TAK)Ke IMpaBUIaM OOpalleHus C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLUUSIMH IO BBIIOJHEHUIO
7a00PATOPHBIX XUMUUYECKHUX OIBITOB MO MOJYYCHHIO U COOMPAHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

MPOBOAMTH PEaKIUH, MOATBEPKAAIONINE KAaYeCTBEHHBIN COCTaB
pa3’MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIIOpHU-,
Opomun, womupa, kapOoHat, Qocdar, cumukar, cynbdar,
TUAPOKCUAMOHBI, KATHOHBI AMMOHUS, MOHBI U3YYEHHBIX METAIJIOB,

MNPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuMUS U OKpyKaroIias Cpenar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYeckux moHsTud: [IJIK

BCIICCTBA; KOPPO3Us METAJIIIOB




32

HpI/IMCHHTB OCHOBHBEIC OHCpaL[I/II/I MBICHHTGHBHOﬁ JCATCIIBHOCTU —
aHaJu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHne, CUCTEeMaTU3AIIHIO,
BBIABJIICHHUC HpI/I‘-II/IHHO-CJICHCTBCHHBIX CB$I3GI>'I — JJI I/ISYLIGHI/ISI
CBOMCTB BEIECTB M XHMHYECKUX PCAKIUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWUSI — HAOIOJCHUE, M3MEPEHHE, MOJCIHPOBAHNUE,

AKCIIEPUMEHT (peaibHbIN U MBICICHHbIN)




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘laJ'IBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XUMHUM B )KU3HU YeI0BeKa. XUMHUS B CUCTEME HAYK.
Tena u BemecrBa. dusnyeckre CBONCTBA BEHIECTB. ATperaTHOE COCTOSHUE

BCHICCTB

1.2

IlonsTue o METOJaxX ITO3HAaHUA B XUMUU. Yuctele B€IIECTBA U CMECH. Cnoco0Obl

pasaeneHust cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHUMBOJIBI XHMHYECKUX

3JICMCHTOB. HpOCTHC X CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]ISIpHOC ydacHue

14

Xumunyeckas popmyiia. BaleHTHOCTb aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHOcUTeNbHAas  aTOMHas — Macca.
OtHocuTenbHass MoJIEKyJsipHas Macca. MaccoBas 10l XUMHYECKOIO

3JICMCHTA B COCINHCHNI

1.5

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YMCIIAa CTPYKTYPHBIX €IUHMII BemecTBa. Pacuérsl mo ¢opmynam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

@u3znyecKknue U XUMUUYECKHUE SBICHUSA. XMMHAUYECKasl peakius U €€ IPU3HAKHU.
3aKOH  COXpaHEHUs  MacChl  BEIIECTB.  XMMHYECKHE  YPAaBHECHMS.
Knaccupukanus XuMUYECKMX  peakuuil  (COeOMHEHMs,  Pa3JIOKEHMS,

3aMeleHus, 0OMeHa)

1.7

XUMHYECKUH HSKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM TMOCyIOH, C
MpaBUiaMu pabOTHI B TaOOpaTOpUH U MpuéMaMu oOpareHus ¢ 1abopaTopHbIM
o0opy/noBaHUEM, U3Y4Y€HHE M OINHCaHUuEe (U3UUECKUX CBOMCTB 00pa3IioB
HEOPraHUYeCKHX BEIIeCTB, HaOmoAeHue (u3ndyeckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKEe, KUIIEHUE U KOHJICHCALIMUs BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEUYH, TMPOKAJMBAHHE MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBIE MeNla C KHUCJIOTOW) SIBICHWH, HaONIOJICHWE U OINHCaHUE
MPU3HAKOB TPOTEKAHWS XUMHUYECKMX peakiui (pas3jokKeHHe caxapa,
B3aMMO/JICIICTBHE CEpHOM KHCIOTHI C XJOPUAOM Oapus, pasjoKeHHE

ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE Kee3a ¢ paCTBOPOM




comu meau(Il), uzydyenne cniocoboB pazaenenus cMecei (C MOMOIIBIO0 MarHUTA,
(dbunpTpOoBaHUE, BBHIIAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus), IpoBeIeHuE
OYMCTKH TIOBAPEHHOH CONM, HAONIOJCHHE | ONHCAaHUE pPe3yIbTaTOB
MIPOBEJ/ICHUS ONBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPaHEHHS MACChl, CO3JIaHHE

MoOJIeJIel MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerinme rnpeacTaBuTeNN HEOPraHMYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3znyxa. Kuciopon — aneMeHT U mpocToe
BemecTBo. HaxoxaeHne Kuciopoaa B mpupojie, GU3NIecKue U XUMHUSCKUE
cBoiicTBa (peakiuu ropenus). Okcuapl. [Ipumenenne kucinopona. CrocoObl
MOJTyYeHUsI KUCIOpoAa B JIAOOPAaTOPUM W MPOMBIIIEHHOCTH. KpyroBopot

Kucnoposa B npupose. O30H — a;utoTpoIHas MoIu(uKanus KUCIopoaa

22

TernoBoil 3pPeKT XUMHUYECKOH pEakIiH, TEPMOXMMUYECKHE YpaBHEHHS,
9K30- ¥ SHJOTEPMHUYECKHE PEaKUH. TOIUINBO: Yroib U METaH. 3arpsA3HEHHE

BO3/lyXa, YCWICHHUE TAPHUKOBOTO 3 (eKTa, pa3pylIeHre 030HOBOTO CIIOS

23

Bomopox — anemMeHT u nmpoctoe BemectBo. Haxoxienue Boiopoa B Ipupo/Ie,
¢dusnveckne U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IMOJyYCHHUS.

Kucnore! u conu

24

Mousipabiii 00BEM ra3zoB. PacuéTsl 1o XMMHUECKUM ypaBHEHUAM

2.5

®dusnyeckue CcBoOWCTBa BOAbBL. Boma kak pactBoputenb. PacTBOpBI
Hacpiiennble 1 HeHACHIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 1oy BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponps pacTBOpoB B IpHpoze U B KHU3HU uenoBeka. KpyroBopor
BOABl B NpHUpoje. 3arpsA3HEHHE MNPUPOIHBIX BojA. OXpaHa M OYHMCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeamHeHuil. Okcuapl. Knaccudukarus
OKCHJIOB: cojieoOpa3yromiye (OCHOBHbIE, KHUCIOTHbIE, aM(OTepHble) U
HecoseoOpasyrone. Homenknarypa okcujoB. dusndyeckue U XUMHUYECKHE

CBOMCTBA OKCUIOB. [lonydyeHne okcnaoB

2.7

OcnoBanms. Knaccupukanuss OCHOBaHMIA: IIENOYM UM HEPAaCTBOPHUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMi. PU3nveckre 1 XMMUYECKHE CBOMCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucnor. Ousudeckue u
XUMHUYEeCKHe cBoicTBa KHCIOT. Pang aktuBHocTtn MetamnoB H.H. bekerosa.

[Tonyuyenue kucimot
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Comu. HomeHnknatypa coneil. dusndeckre 1 XMMHUYECKHE CBOMCTBA COJIEH.

ITonyuyenue conen

2.10

I'eneTnueckas cBA3b MECXKIY KilaCCaMH HCOPraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIpEACICHUE COJACPIKAHUS
KHCJIOpOAa B BO3AyXe, MOJydyeHHe, COOMpaHue, paclioO3HaBaHUE U H3YyYCHUE
CBOWCTB KUCJIOPOa, HAOIOICHNE B3aUMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM H
YCIIOBHSI BOBHUKHOBEHUS U MIPEKPAIICHUsI TOpEHHSI (TT0XKapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB M OIIMCAaHHE WX CBOWCTB, TMOJY4YCHHE, COOWpaHHE,
pacro3HaBaHHe W M3y4YCHHE CBOKMCTB BoJOpoja (TOpEHHE), B3aUMOJICHCTBHE
BOJIOpOA c OKCHJIOM meau(Il) (BO3MOXHO HCII0JIb30BAaHUE
BUJICOMATEPHAJIOB), HA0JIIOIcHHE 00PAa3IoB BEIIECTB KOJIMYECTBOM | MOJIb,
WCCIICIOBAaHNE OCOOCHHOCTEH  pacTBOPEHHS BEHMIECTB C  Pa3IUIHOU
pPacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MacCOBOU
JIOJIE  pacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C MeETAJJIAMHU
(HaTpueM W KajableM) (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),
OTIpe/ICTICHUE PACTBOPOB KHUCJIOT M IIEIOYCH C TOMOIIBIO HHIUKATOPOB,
UCCIIeIOBAaHKE O0pa3IOB HEOPraHWYECKHX BEIICCTB PA3JIUYHBIX KIACCOB,
HaOJII0JICHUE WM3MCHECHHS OKpPAaCKH HWHIMKATOPOB B PACTBOpax KHCIOT W
nienoveid, uzyueHue BaumoaencTBus okcuaa meau(ll) ¢ pacrtBopom cepHoit
KHCIIOTBI, KHUCJIIOT C METaJUIaMH, peakuuid HeHTpanm3auy, IOJIyIeHUe
HEPaCTBOPUMBIX OCHOBAaHWH, BBITECHCHHE OJHOTO METaula JPYIUM W3
pacTBOpa COJIM, PEHICHHE SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHeimme

KJIaCChI HCOPTaHNUYCCKUX COGI[I/IHCHI/If/'I »

IIepnonnueckuit 3akoH u [leproaudeckas cucTeMa XMMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CTpoeHre aToMOB. XUMHUECKast CBsA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBple MOMBITKM KIACCU(PHUKAIUU XUMHUECKUX dJIeMEHTOB. [loHstne o
Tpynmnax CXOAHBIX AJIEMEHTOB (IIETOYHBIE U IIEJIO0YHO3EMENbHbIE METAILIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMdoTepHbIe

OKCHUABI U TUAPOKCHIbL

32

[lepnonnueckuit 3akoH. Ilepmoandeckass cucreMa XMMHYECKHX JJIEMEHTOB
.M. MengeneeBa. KopoTkonepuoaHas u UIMHHONEPUOAHAS (QOPMBI
Ilepuonuueckoir cucreMbl xumuueckux odnementoB J.M. Menzaeneesa.
[Iepuons! 1 rpynnsl. OU3NYECKUNA CMBICT MOPSIKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyImiibl 3JICMCHTA
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Crpoenue aromoB. CoctaB aTOMHBIX siziep. M3oTonbl. DnexTponsl. CTpoeHue
AIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
IIepunonnueckoii cucremsl [[.1. MenneneeBa. XapakTepucTuKa XUMAYECKOTO

3JIEMEHTA M0 ero noJioxkeHuto B [lepuoanueckoit cucreme [1.1. Menneneena

34

3aKOHOMEPHOCTH M3MEHEHMs paJnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TpynmnaM U IEPHOJAM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepruoanyeckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB ISl pa3BUTUA Hayku U npaktuku. .M. MenneneeB — yu€Hblid 1

IpaXXJIaHHUH

3.5

Xumnueckass cBsa3b. KoBajeHTHass (MofsipHass U HEMOJSIpHAs) CBS3b.

DIEKTPOOTPULIATETLHOCTh XUMHUECKHUX 31eMeHTOB. loHHas CBA3b

3.6

Crenenp okuciieHUs. OKHCIUTEIIFHOBOCCTAHOBUTEIILHEIC PCaKIu. HpOII@CCI:I

OKUCJICHHS 1 BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT:. H3YYCHUC 06pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHUCTBHC THAPOKCHUAAa HMHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBCACHUC OIBITOB, UJINTKOCTPUPYIOIIUX ITPUMEPLI OKHUCIIMTCIIBHO-

BOCCTAHOBUTEJIBHBIX peakiuii (TOpeHue, peakify pa3ioKeHHs], COSTUHEHNS)

9 KVIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBTopenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cUCTeMa XUMHUYECKUX BJIEMEHTOB
J.U. Menneneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHHUH CBOMCTB
XMMHYECKHUX DJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KalWsl, KAJIbIUA H UX
COCAMHEHHUN B COOTBETCTBUU C ITOJIOKEHUEM 3JIEMEHTOB B lleprnomnueckoi

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THIBI KPUCTAITTMYECKHX
pemETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUINYECKOU
peIETKH M BHJIAa XUMHYecKoil cBs3u. Kiaccudukanus v HOMEHKIaTrypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHAapoJHas U TpUBHAJbHas). XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIM4HBIM KJIacCcaM HEOPraHU4eCKUX

COG)II/IHeHI/Iﬁ, TCHECTUYCCKAA CBA3b HCOPTraHNMYCCKUX BCIICCTB




1.3

Krnaccudukanus XuMAYeCKUX peakiuid Mo pa3TUdHbIM MpU3HaKaM (110 YHCITy
U COCTaBy YUYaCTBYIOIIMX B pEaklMU BEIIECTB, MO TeIioBoMy 3(ddexTy, no
M3MEHEHHIO CTETIEHEH OKHCICHHUS XUMUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
[0 y4YyaCTHIO Karajau3aTopa). OK30- U OSHAOTEPMHUYECKHUE PEaKIHH,

TEPMOXUMHNYCCKUEC YPAaBHCHUS. Ilonsarue o CKOpPOCTH XHUMHYSCKOHN peakunu

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOIEHHBIX M TETEepOreHHbIX peakuusax. I[loHaTne o0 XUMHYECKOM
paBHOBecHM. (DAKTOpBI, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pPEaKLUH U

IMMOJIOKCHHUEC XUMHNYCCKOI'O PaBHOBCCHA

1.5

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKluu, BHCKTpOHHHﬁ OanaHc
OKHCIIMTEIILHO-BOCCTAHOBHUTEIILHOM pE€aKkunu. CocraBneHue ypaBHCHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIb30BAHUEM MCETOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopust ANEeKTPOIUTUYECKON TUCCOLMALINN. DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, annoHbsl. MexaHn3M JUCCOLMAllMU BEIIECTB € Pa3InYHbIMU BUAAMU
XUMHYecKoH cBsi3U. CreneHb auccouranyu. CHIIbHbIE U C1a0ble SIEKTPOIUTHI.
Peakuuu noHHOTO OOMEeHa. Y CIIOBUS MPOTEKAHUS peaKlnii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIC ypaBHEHHs peakuuil. CBONCTBa KHCIOT,
OCHOBAaHMH H COJIEH B CBETE TPEACTABICHUH 00 DSJIEKTPOIUTHYECKON

nuccounanuu. KauecTBeHHbIE peakliii Ha MOHBIL. [loHATHE O ruIpoHn3e conen

1.7

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMIIEHHE C MOJAEISAMHU KPHUCTAUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
ayMasa), CIOXHBIX BEIIECTB (XJIOpHUJAa HATpPHs); UCCIEJOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOH pEaKIMH OT BO3IACUCTBUSA DPA3INYHBIX (PAKTOPOB;
HCCIEA0OBAHUE  DJIEKTPOIPOBOAHOCTH  PAaCTBOPOB  BEIIECTB, IpoLecca
JMCCOLMALMM  KHUCJIOT, HIeJoded U coyiell (BO3MOXHO MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOUUX IPU3HAKU
IPOTEKaHMs peakluii FOHHOro oOMeHa (0Opa3oBaHHe 0cajika, BbIJEJICHUE Ta3a,
o0Opa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HNPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PeakLUil (TopeHue, peakiiy pa3iokKeHus, COeAMHEHHS);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KayeCTBEHHBIX

peaxunﬁ Ha WOHBI; pCHICHUEC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramis! 1 ux COCIUHECHUA

2.1

061_]_[8.51 XapaKTCPUCTUKA TaJIOTCHOB. OcobeHHOCTH CTpOCHHUSA AaTOMOB,

XAapaKTCPHBIC CTCIICHU OKHUCJICHUS. CTpOGHI/Ie u (I)I/I3I/I‘-ICCKI/IG CBOICTBa




MPOCTHIX BEIIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMoielicTBHE ¢ METajllaMd, HeMeTallJlaMH, I1ejao4amu). XJI0pOBOIOPOI.
ConsitHass KHMCIIOTa, XUMHUYECKHE CBOMCTBA, TOJy4YE€HHE, IPUMEHEHUE.
HelictBue xJjopa U XJIOPOBOAOPOJAa Ha OPraHU3M 4YejoBeKa. Bakueniiue

XJIOPHUABI U UX HAXOXKIACHUC B ITPUPOAC

2.2

OOmast xapaktepucTuka 3yeMeHTOB VIA-rpynnsl. OCOOSHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneH: okucaeHus. CTpoeHue 1 (u3nIecKkrue CBOiCcTBa
IPOCTBIX BEIIECTB — KHCIOPOAAa M Cepbl. AJUIOTPONHBIE MOAMGDUKAINU
KHCJIOpOJa U cepbl. XUMHUYECKUE CBOUCTBA cepbl. CepoBOAOPO, CTPOEHHE,
¢du3nueckne M XUMHUYECKHe cBoicTBa. OKCHIBI Cepbl KaK IPEICTaBUTEIH
KHUCJIOTHBIX OKCHIO0B. CepHasi KUCIIOTa, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA
(oOmme Kak mpencTaBuTeNs Kiacca KUCIOT U crennupuieckue). XuMUYeCKue
peakiuy, JeKalye B OCHOBE NMPOMBIIIIEHHOTO CII0C00a MOTy4eHHs CepHOU
kuciothl. [Ipumenenne. Conmy cepHON KHCIOTHI, Ka4eCTBEHHAs PEakUus Ha
cynbdar-uoH. HaxoxaeHne cepsl u €€ COeMHEHUH B MpUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAIOILICH CPe/ibl COSANHEHUSIMH Cepbl (KHCIOTHBIE JI0XK/IH,

3arpsA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €r0 MMpCaAOTBPALICHUS
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OOmast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCICHUA. A30T, paclpoCTpaHEHHE B
npupoie, puznyeckre u XuMudeckue cBoiictsa. KpyroBopot a3ora B npupojie.
AmMmuak, ero ¢QusMueckue W XUMHUYECKHE CBOICTBa, IMOJIyueHHE U
npumeHenne. Conu aMMOHMS, UX (QHU3UYECKHME U XHUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakliyis Ha MOHBI aMMOHHMsL. A30THasl KUCJIOTa, €€
MoJIydyeHue, pU3nYecKue 1 XMuMUYECKHe CBOMCTBA (0011IMe KaK MpeACTaBUTENS
Kjlacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHME HHUTPATOB M COJEH
aMMOHHS B KaueCTBE MUHEPAJIbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HeHue
OKpY>KaroIiel cpelibl COeAMHEHUSIMH a30Ta (KMCIOTHBIE JJOXK/HU, 3arpsi3HEHNE

BO3/lyXa, MMOYBBI U BOJOEMOB)
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docdop, amnoTponHbie MogupHUKaMK Gocdopa, GU3NIECKUE U XUMUUECKUE
cBoiictBa. Oxcupn docdhopa(V) u dochopnas kucnora, ¢uudeckue u
XUMUYECKHUE CBOMCTBA, momydeHue. Mcmons3oBanue (ocdaroB B kadecTse

MUHEpAJIbHBIX Y100peHuit

2.5

OO6mast xapakTepucTuka 3iaeMeHToB IVA-rpymnmbel. OcoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTENEHM OKHUCIECHMs. YTJIEpOoJ, aJIOTPOIHBIE

MOJUGUKAIMH, PACOPOCTpaHEHUE B MpUpoje, (PU3NYECKHEe M XUMUYECKUE




cBoiicTBa. Ancopbuus. KpyroBopor yraepona B npupone. OKCuabl yriepoaa,
ux (pu3ndeckue M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJTy4YeHHE U IPUMEHEHHE. DKOJIOTHUECKUE MTPOOIJIEMBI, CBA3aHHBIE C OKCHIOM
yraepona(IV); runoresza rio0GanbHOr0 MOTEIUICHUs KJIMMAaTa; MapHUKOBBIM
apdekr. YrompHas KUCIOTa U €€ conH, UX (PU3NYECKHE U XUMHYCCKHE
CBOMCTBa, MoylyueHUe U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHnsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

[TepBoHavabHBIC TTOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, JTUJIEH, alleTWJICH, 3TAHOJ, [JIMIEPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe ctpoeHue. [loHsTHe 0 OHOJIOTHMYECKH
BOKHBIX BEIIECTBAaX: XUpaX, Oelikax, yrieBoJaX — M UX POJIM B KU3ZHU
yeloBeka. MarepuanbHOE E€IMHCTBO OPraHUYECKMX MW HEOPTraHHMYECKHX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HUE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. O6mue npeacraBiaeHust o0
okcuae kpeMHus(IV) u kpemHueBoit kuciore. CUIMKaThl, UX UCIOJI30BAHUE
B OBITY, MEIUIMHE, NPOMBIIIJICHHOCTH. BakHelline CTpouTelbHbIe
Marepuaibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCIOJIb30BAHUS CTPOUTENIbHBIX MaTEpUAIOB B MOBCEJHEBHOMN

KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCIIOTBI; IPOBE/IEHNE KaUeCTBEHHBIX PEAaKLU Ha XJIOPU-
MOHBl M HaOJIOJEHHE MPU3HAKOB HX IPOTEKAHMSI; OMNBITHI, OTPAXKAIOIIHUE
¢du3nyeckre 1 XMMUYECKHEe CBOMCTBA TaJIO€HOB U UX COEIMHEHHUH (BO3ZMOYKHO
HCIIOJIb30BaHNE BUJIEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ o0Opa3laMu XJIOpUIOB
(raJloreHN1I0B); O3HAKOMJIEHHWE C oOpasuamu cepbl M €€ COCTUHEHUSIMHU
(BO3MOHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB); HAOIIOIEHUE TMpoIecca
o0yIJIMBaHUs caxapa MoJ JIelicTBUeM KOHLEHTPUPOBAHHOM CEpHOM KHMCIOTHI;
U3Y4EHHE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEpHOU KUCIIOTHI, IPOBEIEHUE
KayeCTBEHHOW peakIuu Ha CyiabpaT-uoH M HaOJIoJeHHue NpU3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHHUE ¢ (PU3MUECKUMU CBOWCTBAaMU a30Ta, (hocdopa 1 ux
COoeIMHEHUI (BO3MOXHO HCIIONB30BaHUE BHAEOMATEpUasoB), oOpa3lamu
a30THBIX U (HochOpHBIX YA0OpEHHUH; TOTydeHHE, COOMpaHE, pacIIO3HABAHNE
U U3y4eHHE CBOWMCTB aMMMaKa; IMPOBEJCHNUE KaUeCTBEHHBIX PEaKIMii Ha HOH

AMMOHHA H (bOC(I)aT—I/IOH U H3YUCHHUC TMIPU3HAKOB HX MPOTCKAHUA,




B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIOTHI C MEBIO (BO3ZMOKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB); H3yUEHHE MOJeNIeH KPUCTATMYECKUX
pemérok anmasza, rpadura, ¢QyuIepeHa; O3HAaKOMJIEHHE C IIPOLECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOra3a; MOoJy4yeHHe, cOOMpaHue, paclo3HaBaHUE U HU3yUCHHE CBOMCTB
YIJIEKUCIIOrO Ta3a; HPOBEIEHUE KAueCTBEHHBIX peakluil Ha KapOoHaT- U
CUJIMKAT-UOHbl Y W3YyYECHHME IPU3HAKOB MX IIPOTEKAHUSA; O3HAKOMIICHUE C
MPOAYKLIIMEHW CUIMKATHON ITPOMBILUIEHHOCTH; PEIICHUE DKCIIEPUMEHTAIIbHBIX

3aJ1a4 o TeMe «Ba)kHelIlIne HEMETAJUIBI Y UX COEUHEHUY

Mertamisl 1 uX COCAUHCHUA

3.1

OO0mmast XxapakKTepUCTHKa XUMHUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nojoxenus B Ilepuogmueckoit cucteme xumudeckux saemeHToB [I.U.
Menpeneesa u crpoeHus aToMoB. CTpoeHue MeTauioB. Metauinyeckas CBs3b
U MeTaJuIMyecKas KpPUCTAJUITMUECKas peméTka. DIEKTPOXUMHUECKUN DAL

HaIpsHKEHUN METAJIIIOB
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duznyeckue U XMMHUECKHE CBOICTBa MeTaioB. OO1ue crnocoObl MOJIy4eHUs
MeTasuioB. [loHsATHE O KOPPO3UU METAILIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3un. CriaBsl (CTanb, 4yryH, JIOPATIOMUHUN, OpOH32a) U X IPUMEHEHHE

B OBITY M IPOMBIIUICHHOCTH
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lenouynsle MeTalIbl: MosiokeHue B [leproguueckoil cucTeMe XUMHUYECKHX
anemeHnToB JI.1. MenaeneeBa; CTpOCHUE UX aTOMOB; HAXOXKIEHUE B MPUPOJE.
duznyeckue 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHbl
U TUAPOKCHUIBI HATPUAg M KaJius. HpI/IMeHeHI/Ie IISJIOYHBIX MCETAJIJIOB U UX

COETMHEHUN
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Illenoyno3emMenbpHbIE METAJabl MAarHUM W KaJbIUH: IIOJ0XEHHE B
[lepnonnueckoit cucreme xmmuueckux aemeHtoB JI.MI. Menpaeneesa;
CTPOCHUE UX ATOMOB; HAXOXKJIECHHE B mpupoje. PU3NYECKUE U XUMHUECKUE
CBOMCTBAa MarHus W Kaublus. BakHeimme coequHeHUs] Kamblus (OKCHUI,

TUAPOKCHL, cOH). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHUS
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Amnmtomunuii: nonoxkenue B [lepuoandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J.. MeHneneeBa; CTpOEHUE aTOMa; HaxOXkAeHUE B npupojae. dusnueckue u
XUMHYECKHE CBOWCTBa amiOMUHHUS. AMQOTEpHbIE CBONCTBA OKCHIa W

TUAPOKCHU A AJTFOMUHUSA

3.6

Kenezo: nmonoxenue B [lepruognyeckon cucreMe XxuMudeckux 3iaemeHToB J1.1.

MeHeneeBa; CTpOCHHE aToMa;, HaXOXACHUE B Tpupoge. DPusznueckue u




XUMUYECKHUE CBOMCTBA xkene3a. Okcunpl, ruipokcuasl U coiu sxeneza(ll) u

xenesza(lll), ux cocras, cBOMCTBa U MOTYUYEHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIIEHHUE ¢ 00pa3liaMy METAJUIOB U CILIaBOB,
X (U3NYECKUMHU CBOMCTBAMHU; M3yUYCHHE PE3YJIbTATOB KOPPO3UU METAIIIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaJblLMs W HAaTpusi C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpPeHHs Kejle3a B  KHUCIOpoAe (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA NOHBI
(Marams, Kayuplus, amoMuHHS, nuHKA, kenesa(ll) m xenesa(Ill), memxmu(1D);
HaOII0/IEHNE ¥ OITUCAHKE MTPOIIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HATPUS,
Kamuss W Kajblusd  (BO3MOXHO  HCIOJIb30BaHHWE  BUJEOMAaTEPHAIIOB);
uccienoBaHie aM(OTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHUS U THUIAPOKCHIA
LIMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 33J1a4 M0 TeMe «BakHeimue meramibl

1 UX COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa

4.1

Hosbie maTepuansl 1 TexHOJOrMU. BellecTBa 1 Marepuraibl B MOBCEIHEBHOM
JKW3HU YeJloBeKa. XUMHUS U 3/10poBbe. be3omacHoe ucnoab30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolb nmpu XUMHUYECKUX O0XKOTax U

OTpaBJICHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxaromeit cpeast [IJIK. Ponb xumun B pelieHN# SKOJIOTHUYECKUX MPoOIeM.
[IpupoaHbIE UCTOUHUKH YTIEBOJIOPOAOB (Yrojib, MPUPOAHBIN Ta3, HEQTH),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy " MTPOMBITINIICHHOCTHU

4.3

XUMUYECKUU SKCIICPUMCHT: U3YUCHUC O6p8.31_IOB MaTcpHraJioB (CTCKHO, CIIJIaBbI

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe ®PT'OC

1

IIpencrasnenue:

1.1

O II03HABAEMOCTH SIBJIEHUN NPUPOJIbl, NOHMMAHUE OOBEKTHUBHOM
3HAYMMOCTH OCHOB XMMHUYECKON HayKu KakK 00JIaCTU COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOIEeH KyJIbTyphl M IPAKTUYECKON
JEATEIPHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHHEC MECTAa XUMHHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 Hay4YHBIX MCTOAAaX IMO3HAHHWA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAAX HCCICAOBAHUA BCHICCTB U H3YUCHUS
XUMHNYCCKUX peaKuHﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACIIM  JId

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax mpodeCCHOHATBHON ACSITEILHOCTH, CBSI3aHHBIX ¢ XHMHCH
U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JIOCTHIKEHHSIX
XUMHUYECKOH HAyKH, YTO IMO3BOJHMT OOYUYAIOIUMCSI paccMaTpUBATh
XUMHIO Kak cdepy cBoed Oynymed mnpodeccruoHalbHOM
NEATSILHOCTH W CACNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npouIpHOrO MpeAMeTa MpH MepexoJe Ha YpPOBEHb CPEIHEro

o0rmiero oopa3zoBaHus

Bianenne cucreModl XMMHYECKHMX 3HAHMM M YMEHHE INPUMEHSTh

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BaKHEHIIIE XUMHYECKHUE IOHATHS. XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOAHOPOJHAsI CMECh, OTHOCHUTEIIbHbIE aTOMHAs U MOJIEKYJISIpHas
MacChl, KOJUYECTBO BEIECTBA, MOJIb, MOJISIpHAST Macca, MOJISPHBII
00BEM, OKCHI, KUCIIOTa, OCHOBAaHUE, CONb (CPEIHss), XUMUYIEeCcKas
peaKkmus, peakiuu COCIWHEHUS, PEaKIUH PaA3JIOKCHHS, PEaKIuu
3aMeleHus], peakiuu oOMeHa, TermnoBor AP(HeKT peakiuu, dK30- U
SHJOTEPMUUYECKHUE PEAKIIUH, PACTBOP, MACCOBASI TOJISI XUMHUYECKOTO

OJICMEHTAa B COCAMHCHHH, MaACCOBasd MO0Jd W  IHPOLCHTHAA




KOHIIEHTpAaLKs BELLIECTBA B PACTBOPE, SIAPO aTOMa, JIEKTPOHHBIN CIION
aToMa, aTOMHasi OopOHTalb, paJuyC aToMa, BaJIEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMUUECKas CBA3b, JIEKTPOOTPULIATEILHOCTD, OJSPHAs
W HENoJsipHasi KOBaJICHTHAasl CBsI3b, MOHHAs CBSA3b, METa/NIMYecKas
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs!, MOHHAs, METAJUINYECKAs,
MOJIEKYJISIpHAsA), UOH, KAaTUOH, aHUOH, DJIEKTPOJIUT U HEIJIEKTPOJIHUT,
AJIEKTPOJIMTUYECKAs JIUCCOLMANNSA, pEaKIuu HMOHHOrO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE  pPEAKLUUH, OKHUCIUTENIb U
BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBJICHHE, JIJIEKTPOIIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMBIE PEaKluu,
CKOpOCTh XMMHYECKON peakuuu, kartaimuzatop, IIJAK, kopposus

MCTAJITIOB, CIIJIaBBbI
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OCHOBOIIOJIAraoNIMe 3aKOHbl XUMHM: 3aKOH COXPAaHEHHs] Macchl,
nepuonnueckul 3axkoH .M. MenpaeneeBa, 3aKOH HOCTOSIHCTBA

CoCTaBa, 3aKOH ABoraszo
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TCOpHUH XHUMHH: ATOMHO-MOJICKYJIApHAst TCOpU:, TCOpUAa

BHGKTpOHHTquCKOﬁ Jucconuannmn

Brnanenune ocHOBaMH XUMUYECKOW IPaMOTHOCTH, BKJIFOYAKOLIEH:

3.1

YMEHHE TPAaBUJIBHO HCIOJIB30BaTh M3yYCHHBIC BEIIECTBA U
Marepuaisl (B TOM 4YHCIIE MUHEpaJbHbIE YHOOPEHUS, METALIBI U
CIUIaBBI, TPOIYKTHl  IepepabOoTKH  MPUPOIHBIX  HCTOYHHUKOB
YTJI€BOAOPOAOB (YIJis, IPUPOJHOIO ra3a, HeTu) B OBITY, CETBCKOM
XO3SICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHHS IKHPOB,
OenKoB,  YIJIEBOJOB  JJIi  OpraHM3Ma  4elloBeKa;  yMEHHue
MPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XWMHUYECKUX IIPOILECCOB Ha

OpPraHM3M YeJIOBEKa U OKPYKaIOLIYIO IPUPOIHYIO CpEy
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YMCHHUC UHTCTPHUPOBATH XUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYIUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYME OMbITa PabOThI C PA3TUYHBIMU UCTOYHUKAMU WH(POPMAIU
0 XUMHUH (Hay4yHas ¥ Hay4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaHI/IIO 0 BEIIECTBAxX, HUX
IMpEBPALICHUAX n IMPAKTUYCCKOM MMPUMCHCHUN u YMCHUEC

HCIOJb30BaTh €€ s pemicHuA yqe6HO-H03HaBaTeHBHBIX 3aga4




BHa,Z[GHI/Ie OCHOBaMH MOHSTHWHOTO arnrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH TJIs1 COCTAaBJICHHUA q)OpMy.]'[ HCOPraHNMYCCKUX BCIICCTB,

! YPaBHEHUH XMMHMYECKUX PpEaKUUH; OCHOBAMM XHMHYECKOU
HomeHknarypsl (IUPAC u TpuBHanbHOiN)
YMeHne oOBSICHATH CBSA3b MOJIOKEHUS diieMeHTa B [lepuoanueckoit
CHUCTEME C YHUCJOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsja sapa, OOIIee YHCIIo
3JIEKTPOHOB), pacHpe/esieHHeM 3JIEKTPOHOB IO IHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KAIHS U KaJIbILU
[IpencraBienne O  MEPUOJUYECKONM  3aBUCMMOCTH  CBOWMCTB
XUMUYECKHUX AJIEMEHTOB (paJiyC aToMa, dJIEKTPOOTPUIIATEIIbHOCTH ),
6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIIOJOXKEHUSI DJIEMEHTOB B
[lepuonuueckoit cucremMe (B MalblX IIEPHOJAX U TJIABHBIX
MOATPYIIAax) 1 AJEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KinacCupHUIMPOBaATH:
7.1 XUMHYECKUE FJICMEHTBI
7.2 HEOpPraHWYeCKue BEIIeCTBA
7.3 XUMHYECKUE PEaKIINKU
8 YMeHue onpenensiTh:
g1 BAJICHTHOCTb U CTEIEHb OKUCJICHUS XMMUUYECKUX JIEMEHTOB, 3apsil
. HOHA
9o BHUJI XUMHUYECKON CBS3M M TUI KPUCTATUTMYECKOW CTPYKTYpHI B
' COCTMHEHUSIX
8.3 XapaxkTep CpelIbl B BOAHBIX pACTBOPaX BEHIECTB (KUCIIOT, OCHOBAHUM)
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3zoBaTh GU3NUECKUE U XUMUUYECKHE CBONCTBA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOpOA, rpadur, ammas,
9.1 KpeMHu#, a3oT, docdop, cepa, XJIop, HATPHUIl, Kaauil, MarHuii,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOJa,
92 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI U THIAPOKCHUIIBI

MetamioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (I u

III), oxcuast yrnepona (I u IV), kpemuus (IV), azora u pocdopa (111




u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucTasi, a30THasd,

docdopHas, yronbHas, KpeMHUEBAsI KUCIOTa U UX COJIH)

IIPOTHO3UPOBATh M  XApPaKTEPHU30BaATH CBOMCTBa B€OICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUE BCUICCTB B

>3 3aBUCHMOCTH OT WX CBOHCTB, BO3MOXHOCTh TPOTEKAHUS
XUMHUYECKUX MPEBPAIllEHUH B pa3TUYHbBIX YCIOBUAX
10 YMeHue cocTaBlIATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUSI PEaKIIHiA,
B TOM YHCJIE:
10.1 peakIuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKLUn
103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YyYEHHBIX KIIACCOB
' (TpyIin) HEOpraHM4YECKUX BEIECTB
10.4 MTOATBEPIKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUIMHU
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
11 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAacCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX PEAKIHH U HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00BEM M MacCy PeareHTOB MU TPOJAYKTOB PEaKIIuU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
- U3MEpEeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPH U3yUCHUH BEIIESCTB
' U XMUMHYECKUX SBJICHU;, yMeHUe cPOopMyTupoBaTh MpodieMy H
MIPEITIOKUTE ITYTH € pelIeHUs
122 0e3omacHOil pabOThl ¢ XMMHYECKHUMH BEIIECTBAMH, XUMHUYECKOU
' MOCYI0¥ M J1abopaTOpHBIM 000PYI0BaHUEM
MpaBUIaMu 0e30macHOTO obOpareHus c BEIIIECTBAMH,
WCIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HU, MMPaBUIIAMU TIOBEJICHUS B
3 IEsIX COePeXESHUS 370POBbSI M OKPYIXKAIOIICH MPUPOTHOU CPEIIbI;

MMOHMUMaHKe Bpe/a (OMacCHOCTH) BO3ACHCTBUS HA )KUBBIE OPTaHU3MBI
onpeeIEHHBIX BEIILIECTB, cr1oco00B YMEHBIIECHUS u

IpeaAOTBPAIICHHUA UX BPCAHOTO BO3JICHCTBUS




13

Hanmnumne MPAKTUYCCKUX HABBIKOB INJIAHUPOBAHUSA U OCYILICCTBIICHUSA

CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTOBRB!

13.1

HU3YUCHHE n OIIMCaHHuEC (l)I/ISI/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHC C (bl/ISI/IlICCKI/IMI/I U XUMHWYCCKUMMU ABJICHUSAMU, OIIBITHI,

HUIUTIOCTPUPYIOIIUE IPHU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

U3y4eHHE CIIOCOOO0B pa3/iesIeHUs cMeceit

13.3

NOJy4YeHHE KHUCIOpOJa M U3Yy4EHHE €ro CBOMCTB; IOIYy4EHUE
BOJIOPOJIa U U3yUEHHE €ro CBOICTB; MOJIyYe€HHE YIIIEKUCIIOT0 raza u
U3Y4YEHHE €ro CBOMCTB; MOJY4YEHHME aMMHUaKa M H3Y4YEHHUE €ro

CBOVICTB

134

MPUTOTOBJIEHUE PACTBOPOB C OINpEAENEHHOW MaccoBOM Joieit

paCTBOpéHHOFO BCIICCTBA

13.5

MpUMEHEHHEe  HWHAWKATOpOB  (JlakMyca,  METWJIOpaHXka U
beHondranenna) sl ONpeACICHU XapakTepa Cpeabl B PacTBOpax

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

HCCIEAOBAaHUE W OIMCAHUE CBOMCTB HEOPraHUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHHE B3AUMOIECHCTBUS KUCIOT C METAJUIAMH,
OKCHJIAMU  METAJUIOB, PAacTBOPUMBIMHU WU HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJIAIMH; IIOJYYEHUE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHUE OJHOI0 METajula JpyrMM M3 pacTBoOpa COJIH;
uccneaoBaHue amQpOTEPHBIX CBOWMCTB THUIAPOKCHIOB ATIOMUHUS U

IUHKA

13.7

PCHICHUC SKCIICPUMCHTAJILHBIX 3a1a4 I10 TCMaM: «OCHOBHEBIE KJIaCChI
HCOPraHn4eCKux COCHHHGHHﬁ)); «3J’I€KTpOJ'II/ITI/ILI€CKa$I
JAUCCOM AU, «BaxHelmue HEMETaUIbl M HUX COCIUMHCHMUA,

«BaxaelIme MeTaluIbl U UX COSTUHEHUS))

13.8

XUMHAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOMINE  MPHU3HAKH
MPOTeKaHMs peakluii MOHHOro OOMEHa; KaueCTBEHHbIE PEaKLUU Ha
MPHUCYTCTBYIONINE B BOJIHBIX PAaCTBOpPaxX HOHBI: XJIOPUA-, OpPOMUJI-,
nomua-, cynedpar-, ¢ocdar-, KapOOHAT-, CHIHMKAT-aHUOHBHI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHWSI, MATHHSI, KAJIBITHS, A TFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), IUHKA

14

VYmenue:




NPEACTaBIATh PEe3yJAbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0Ka3aTeNnbCTB, TPapUKOB M TAOIMIl U BBIABIATH SMIUPHUYECKHUE
3aKOHOMEPHOCTHU
yCTaHABIMBaTh  CBSI3M  MEXIY  pEaIbHO  HAOII0IaeMbIMU
14.2 XUMUYECKMMHU SIBIICHUSIMM M HPOLECCaMM, NPOUCXOSAIUMH B

MaKpo- U MUKPOMHUPE, OOBSICHATH IPUYNHBI MHOI000pa3us BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HepBOHaanBHBIC XUMHYCCKHUC ITOHATUA

1.1

Uucrtsie BemecTBa U cMecu. CriocoObl paseneHus cMeceit

1.2

ATOMBEI U MOIJICKYJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOXKHBIC BECIICCTBA.

1.3

Xumnyeckass (opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB.

CrerneHp OKUCIIEHUSI

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsA aTOMHas Macca.
OTHOCHUTENLHASA MOJICKYJISIpHAAg Macca. MaccoBas q0J1s1 XMMHUYECKOT'0 3JIEMEHTAa

B COCIUMHCHNU

1.5

KomnyectBo BemiecTtBa. Moabs. MossipHas macca. MoJsspHbIii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX €AWUHULL BCIIECCTBA

1.6

duznyeckrie U XUMHUYECKHE SIBJICHHA. XUMHUYECKas pCaKknuus u eé ITPU3HAKH.

3aKkoH COXpaHCHUS MACChl BCUICCTB. XUMHUYEeCKHe YpaBHCHHUA

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB

.. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnonnueckuil 3akoH. llepruoanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
A.N. Menneneesa. Ilepuonst u rpymnmnsl. PU3HYECKUN CMBICT MOPAIKOBOIO

HOMEpa, HOMEPOB MEPUO/1a U TPYIIIbI AIIEMEHTa

2.2

Crpoenue atoMoB. CoctaB aTOMHBIX siiep. M3oronsl. DnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

23

BaKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XHUMUYECKUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, Kajiusd, KaJIbIUA (paz[I/cha ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MCTAINIMYCCKUX HW HEMCECTATNIMYCCKHX CBOﬁCTB) n ux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUEM DJJICMCHTOB B Hepno;mqecxoﬁ CUCTEMEC H

CTPOCHUCM HUX aTOMOB

CrpoeHue BeliecTsa

3.1

XuMuueckas cBs3b. KoBalleHTHas (HOJ'ISIpHaSI n HCHOHﬂpHaﬂ) CBA3b.
SJ'IeKTpOOTpI/IHaTeJIBHOCTB XUMHYCCKUX DJICMCHTOB. Honnas CBs3b.

Mertamnuydeckas CBA3b




32

Tunel KpUCTAIMUECKUX pEIIETOK (aTOMHAs, HWOHHAs, METauIndecKas),
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA

XAMHUYECKON CBA3U

Baxuelime mpeacTaBUTENM HEOPraHMYECKHUX BewecTB. Hemeramisl M ux

COCOAMHCHUS. MeTtamisl U Ux COCIUMHCHUA

4.1

Knaccugukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX COCIMHECHUH: OKCHUJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yronye; OCHOBaHMU (UIENOYM W HEPacTBOPUMBIC OCHOBaHUS);
KHACIOT (KHUCIOPOACOAEpKAIIMe U OECKHCIOPOAHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIC); COJICH (CPETHUX U KUCTIBIX )

4.2

Pu3nyeckue M XHMHYECKHME CBOWMCTBA IPOCTBHIX BELIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, Pocdopa, yriepoaa, KpeMHUsI

4.3

dusznueckrue M XUMHUUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, KaJlusd, Marous U KajJblHs, aJJFOMUHUA, KCJIC34a. :‘)J'ICKTPOXI/IMI/I‘IGCKI/Iﬁ

paa HaprI)KeHI/Iﬁ MCTAJ1lJIOB

44

duszndyeckre 1 XUMHUYECKHE CBOMCTBA BOAOPOIHBIX COCJIMHEHUI HEMETAJIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

du3nyeckue U XMMUYECKHE CBOMCTBA OKCHUIIOB HeMeTaiioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepona(Il, IV), kpemuaus(IV). [TomyueHue

OKCHJO0B HEMETAJIJIOB

4.6

Xumunyeckue cBoiicTBa okcuoB: MetaioB IA—IIIA rpymnm, nunka, meau(Il) u

xenesa(ll, II). [TomyyeHne OKCHI0B METANIOB

4.7

XUMHYECKUEe CBOMCTBA OCHOBAaHUM U aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
THJIPOKCUIOB alllOMUHUS, JKele3a, LuHKa). [lomydeHue OCHOBaHMA W

aM(OTEpHBIX THIPOKCHUIOB

4.8

OO01mye XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (hochopHO, KpeMHHEBOU, yronbHOU. OcobObie
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0mre XuMHUYECKHE CBOMCTBA cpeaHuX cojeil. [lomyuenue coneit

4.10

[MTonyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJA, KHCIOPOJA, aMMHAKa,

YTIIEKHCIIOTO ra3a B JabopaTopuu

4.11

HonyquHe aMMMakKa, CCpHOfI U a30THOM KHUCIIOT B MPOMBIIIJICHHOCTH. O6IJ_II/IC

CITIOCOOBI MOJIYYCHH A MCTAJIJIOB




4.12

I'enernueckas cBs3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COG,Z[I/IHeHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XuMHUYecKUX peaKiyii o pa3InYHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMM BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o

W3MEHEHMIO CTEIICHEH OKHUCIICHUS XUMHYSCKHUX 3JIEMCHTOB

52

TeroBoil 3pdekT XUMUYECKOW peaklHH, TEPMOXUMHUYECKHUE YpaBHEHHS.

DK30- ¥ SHIO0TEPMHUUECKHE PeaKIiK. TepMOXUMUYECKUE YPABHEHUS

53

OKHCIUTEIBFHOBOCCTAHOBUTEIILHBIC pCakuunu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHCJICHHUA n BOCCTAaHOBJICHUAI. BJ'ICKTPOHHHﬁ OanaHc

OKHUCIIUTEILHOBOCCTAHOBUTEIBHOM pcakurun

54

TeOpI/Iﬂ BHGKTpOHHTquCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHOHBI. BHCKTPOJ'II/ITBI

1 HEANIEKTPOJUThL. CHIIbHBIC U ClIa0ble 31eKTPOaUThI. CTENeHb TUCCOLUAluN

55

Peakiiuu nonHoro oOMeHa. Y ciI0BHUSI IPOTEKAHUSI PEaKIMi HOHHOTO OOMEHa,

IIOJIHBIE M COKPAILEHHBIE HOHHBIE YPABHEHHUS peaKkLni

XuMus u OKpYyKaromias cpeaa

6.1

BemectBa u MaTcpHrajlibl B HOBCCHHGBHOﬁ J)KU3HU dYelloBeka. be3omacHoe
HCIIOJAB30BaAaHHUC BCHICCTB U XHMMHYCCKHX peaKL{Hﬁ B na6opaTopHH u 6BITy.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX OKOraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaroled cpefpl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS
[TpenenpHast gomyctumasi koHueHTpanus BemectB (IIK). Ponp xumuu B
pelIeHUur DKOJOTHYECKUX TpolieM. YCHlieHHe MapHUKOBOro sddexra,

pPa3pyHI€HUEC O30HOBOT'O CJIOA

6.3

[Tpumenenue cepsl, a3ota, Gpochopa, yriaepojaa, KpEeMHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. [IprmeneHue
METaJUIOB U CIUIaBOB (CTajb, YYTyH, IIOpaTIOMMHUH, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coeAnHEHM. [ToHsTHE 0 KOPPO3UU METATIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI X OT KOPPO3HH

6.4

[TpupoaHble MCTOYHUKU YTJIEBOAOPOAOB (yrojb, HMPUPOAHBIN Ta3, He(Tb),

MPOIYKTHI X TiepepaboTku (OEH3MH), UX POJb B OBITY U MPOMBIIIJICHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OPraHn4YC€CKUX BCIICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, OTaH, 3TWJICH, alICTUJICH, 3TAHOJI, TJTIMLICPUH, YKCYCHAs KI/ICJ'IOTa).
IToHsATHE 0 OMONOTMYECKU BaYKHBIX BCHICCTBAX: XUPaAX, 6em<ax, YIJIEBOAAX — M UX

POJIA B )KU3HU YCIIOBCKA




Pacuyérrr:

7.1 o popmynaM XMMHUYECKUX COSAMHEHUN
7.2 Macchl (MacCcOBOM) 10IM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM
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METOANYECKHUE MATEPUAJIbBI IJISA YUUTEJIA
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