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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o00pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHMs, IPEACTaBICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBe (enepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YYETOM KOHIETIIINY MPENoJaBaHusl y4eOHOro mpeaMera « XUMUsH)
B 00pa3oBarenbHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuM Na€T MPEACTABICHUE O IENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE coJiepKaHue,
MpeaycMaTpUBAET paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE IO
pazmenaM MW TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEIbHOCTh  W3YUYEHHUS] XUMHHU C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKU y4eOHOro mpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmUXCs, ONpeaeNIieT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKXe TpeOOBaHUMN K
pe3yibTatam 00y4YeHHUs] XMMUU Ha YPOBHE 1eJiel U3y4eHus MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEILHOCTH OOYYaroIerocss MO OCBOSHHUIO
y4e0HOTO COJIep KaHUSI.

3HaHWE XUMHUH CIYKUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeAcTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BAKHYIO
posib UrparoT (GopMuUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPALIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0JieM yCTOMYMBOTO PAa3BUTHS YEOBEUECTBA — CHIPhEBOM, IHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUSI.

N3yuyeHnne xumuu:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH NI CAaMOpas3BUTHS U
dhopMupoOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS M TBOPUECKUX CHOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIESITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPOHECCUOHAIBHOM eI TEIHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsIIa HA €JUMHCTBO MPUPO/IbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUYU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronnxcs;



croco0cTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4HbIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00YYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCSA CHEUU(DUKON
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOpBIA  SBISETCS  IEeIarorH4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOr0O Moaxoaa K €€ m3yudeHuro. CouepiaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakuuu. OOe 3THU CHCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUIY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeAcTaBleHUN 00 JJIEKTPOIUTUYECKOW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

TeopeTnyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIIUM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYCHHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHHUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/JIaM TO3HaHUs B Hayke. M3yueHune XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyKalouid MUp»,
«buosnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
NESATENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPBHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B ()OPMHUPOBAHMU CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-MIO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
NESTENbHOCTH, OCBOECHHMU MpaBHil 0O€30MacHOro oOpalleHHs ¢ BEIIeCTBAaMU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKHUe 11U, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTHYEeCKOoe MpUOOILEHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM NO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCciIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHNIO 00yYatOIUMUCS
ONbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB IESITEIbHOCTH;

— ¢opmupoBaHue oOmEH (QYHKIHMOHAIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH W OLEHHUBATh SIBICHUS
OKpPY’KAaIOIIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YUECHUU
XUMHUH, NPUMEHSTh HMX MpPH PElIEHWHW TpoOJeM B TMOBCEAHEBHOM >KWU3HU H
TPYAOBOU JEIATEIBHOCTH;

— (¢opmupoBaHHEe Yy OOy4YalIIMXCAd T'yMAaHHUCTHYECKUX OTHOILUEHUH,
NOHMMAaHHUS LEHHOCTH XUMHYECKHX 3HAaHUW i1 BbIPAOOTKH 3KOJIOTUYECKU
IEJIECO00pa3HOr0 TMOBEJAEHUsT B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUs CBOETO 3/10POBbs U OKPY’KAIOLIEU IPUPOJSHON CPEBI;

— pa3BUTHUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmee 4YuCIO YacoB, OTBEACHHBIX MJIs M3YYEHUs] XHMHHM Ha YpOBHE
OCHOBHOTO 00111ero oOpa3zoBanus, coctaBisieT 204 daca: B 8 kimacce — 102 gaca (3
gaca B HeJnento), B 9 kitacce — 102 yaca (3 gaca B Hefienio).

BocnurarensHbll nOTEHIUAN IpeaMeTa « bUoIorusy peann3yercs yepes:

- TpUBJICYECHHE BHUMAHUA OOyYAIOIMIMXCA K IEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha YpOKax sIBJICHUH, OpraHU3auIo uX paboThl C MOJIyYyaeMoOl Ha YpOKe
COLIMAJIbHO 3HAYUMOW HHQOpManMed — UWHULIUHUPOBAHUE €€ OOCYXKICHUS,



BBICKA3bIBAaHUSI 00YYAIOIIUMUCS CBOETO MHEHHUS 10 €€ MOBOAY, BEIPAOOTKH CBOETO
K HEll OTHOLLIECHUS;

- IEMOHCTpaIUIO 00y4YalolUMCsl TIPUMEPOB OTBETCTBEHHOI'O, TPaXKIaHCKOTO
MOBEJICHUS], TPOSIBJICHUS YEJIOBEKOIIOOUS U JOOPOCEPACUHOCTH, uepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JMJIsi 4YTEHHUsA, 3a7ad i1 pEelIeHUs, NpPoOIeMHbBIX
CUTyauuil 1715 00CYKIEHUs B KJIacce;

- IPUMEHEHUE HA YPOKaX MHTEPAKTUBHBIX (POpM pabOThl ¢ 0OyHArOIIMMUCS:
UHTEJUIEKTYaJbHbIX ~ UIpP, CTUMYJIHPYIOIIMX I[IO3HABATEIbHYI0  MOTHUBALIUIO
oOyyarolmuxcs; AUJAKTUYECKOTO TeaTpa, A€ MOJyYeHHBIE Ha YypOKEe 3HaHHS
OOBITPBIBAIOTCA B TEAaTPAJIBHBIX IIOCTAHOBKAX; JHUCKYCCUH, KOTOpPBIE JaoT
O0Oy4YaronMMcsi BO3MOKHOCTh MPHOOPECTH OMbBIT BEICHUS KOHCTPYKTHBHOTO
auanora; TpynmnoBoid padoThl WM padOThI B Napax, KOTOPbIE y4aT 00y4aronIuxcs
KOMaH/JHOHM paboTe U B3aUMOAECUCTBUIO C JPYTUMHU 00YyYaIOIIUMUCS;

- UHULUUUPOBAHUE M TMOAJIEPKKY HCCIIEOBATEIbCKON  JI€ATENbHOCTH
oOydarommxcs B paMKax pealu3alud HWMU WHIWBUAYAJIbHBIX W TPYIIOBBIX
UCCJEIOBATENbCKUX  MPOEKTOB, YTO JacT OOy4YalIIUMCS  BO3MOXHOCTb
NpUOOPECTH HABBIK CAMOCTOSATEIBHOTO PELICHUS TEOPETHYECKON MpoOsIeMBbl,
HaBBbIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX WEH, HABBIK YBAXKHUTEIBHOTO
OTHOUIEHUS K YYKUM HJiedM, 0()OpPMIIEHHBIM B paboTax JpPYyrux MccienoBaTeiei,
HaBBIK IyOJMYHOTO BBICTYIUICHUS MEpel AayIuTOpUel, apryMEHTUPOBAaHUS U
OTCTaWBaHUS CBOEH TOUKH 3PEHHSL.



COILEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaya/ibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posb XMMUM B KHU3HU 4YeOBEKa. XUMHUS B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOMax MO3HaHWS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0sI pazaeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE HJEMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U Cl0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyia. BajaeHTHOCTh aTOMOB XHMMHYECKHX DJEMEHTOB.
3aKOH TIOCTOSAHCTBA CcOCTaBa BemiecTB. (OTHOCUTENbHAS aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOrO 3JIEMEHTA B
COEIMHEHUMU.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCAUHECHUM.

@u3NYEeCKUe U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ IPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS, Pa3JI0KEeHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBmwiaMu pabOThl B JabOpaTOpuu U
npuéMamMu oOpalleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YyUYCHHUE U ONHUCAHUE
(u3MYecKX CBOWCTB 0O0pa3lloOB HEOPraHMYECKUX BELIECTB, HAOIIOJICHHE
¢bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUHN, HAOII0ACHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3feiieHUs] CMECEi: ¢ MOMOIIbI0 MarHuta, (QpuibTpoBaHUE,
BbIIIApUBaHUE, JUCTUIUIALMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
CONM, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  TNPOBEIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJIEKYI
(ILIapoCTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BemiecTBO. HaxoxneHnue kuciaopoaa B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. I[Ipumenenue xuciopoma. CrocoOsl



MOJYYEHHUS] KHUCIOpOJa B Ja0OpaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(eKT XMMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M METaH. 3arps3HECHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — »snemeHT U mpoctoe BemiecTBo. HaxokneHue Bogopona B
npupoje, (GU3MYECKUEe ¢ XHMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosny4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUYECKUM YPaBHCHHSM.

Odusnyeckue cBoucTBa BOAbBL. Boma kak pacrBoputrenb. PacTBOpBI.
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji1 BEMIECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4YeiloBEKA. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HEHHUE PUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuil. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHBbIE, aM(oOTepHble) U
HecosieoOpazyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3HYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. duszndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHoctun MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckne U XUMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'eneTnueckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHU.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUA BEIIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpeKpallleHusi TopeHust (Mokapa), O3HAKOMJIEHHE C O0Opa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHME W M3YyUYCHHE
CBOMCTB BoJOpoja (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MO’KHO HCITIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEW pAacTBOPEHMS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PaCTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAIIOB),



HCCJENOBAHUE O0pa3sLoOB HEOPraHWYECKUX BEIIECTB pPa3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHHUsI OKPACKH MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yyeHue B3aumojeicTBua okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEaKUWi HEUTPAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PacTBOPA COJIM, PELICHHE
AKCHEPUMEHTANIbHBIX 3a/ad MO TeMe «BakHelllne KiIacchl HEOPraHMYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
jiemeHToB /. WU. MenpgeseeBa. CtpoeHne aTomMoB. XHUMHYECKAs CBA3b.
OxucaANTeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJAacCU(DUKAIMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOTeHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUIPOKCHIBI.

ITepuonnueckuit 3akoH. Ilepuoanuueckas cucremMma XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckoit cuctembl xumudeckux 3aemMeHToB [[. 1. MenneneeBa. [lepuobr
U rpynnbl. PU3NYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJNyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAAM.

3nauenue [lepuognueckoro 3akona u [lepuoandeckoi cuCTEMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbId U
IPaKIaHWH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HEMOJISIpHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIWUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3IoB BEUIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOpaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLIUU
(ropeHue, peakiyu pa3aoKeHUs, COSAUHEHNUS).

Mesrcnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPU U3YYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIHMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAy4YHBIN (DakT, rumoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: Marepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, JEKTPUUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, STUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMsl

ITeprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXEHHUEM »JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLINYECKOU PELIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3InuyHbIM MpU3HaKaM (10 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEMIECTB, MO TeIIoBOMYy 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUECKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH XUMHUYEeCKOW peakuuu. [loHsrrne o0 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOTE€HHBIX U T€TePOTreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU MU TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKunu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJIB30BaHMEM  METOJa
AJIEKTPOHHOI O OajlaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Kartnonsl, annonsl. MeXaHW3M IUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMHuueckoi cBsizu. Crenenp nucconuanuu. CUiabHbIE U ClIa0ble JIEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. Y ciloBus MPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE ypaBHEHHs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE€ MpPEACTaBICHUNA 00 3IEKTPOIUTHYECKOM
nucconuanu. KauecTBeHHbIEC peakiui Ha HOHBI. [IoHsITHE O THAPOIU3E COEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKHX PEHMIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB M HeMeTauioB (rpadura u anmasza), CIOKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEaKIHH
OT BO3ACHCTBUS pa3iIMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALUMU KHUCIOT, IIEIOYEH U  COJer
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHAIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakuuid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 X cOeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTeneHu okucieHusa. CTpoeHne M (PU3NYEeCKUe CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJENCTBUE C MeTaJlaMd, HEMeTaJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxHeillne XJIopuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrepuctuka 3mneMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYeCKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOITHBIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3HMUECKHE U
XUMHYeCKue cBoMcTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHass kwuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
NpeJCTaBUTENd Kilacca KHUCIOT M crneuuduueckue). XUMHYECKHE peaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJIyYeHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHo KucaoThl. Conu CEepHOM KUCIOTHI, KAYECTBEHHAS peaKkUus Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHHH B TpuUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeAbl COCIUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPaAICHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHUE B IPUPOJE,
¢du3nueckue U XuMuueckue cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(du3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue U npuMenenue. Coiu aMMOHUS,
uX (QU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHs. A30THasi KHUCIOTa, €€ MOIydeHHe, (PU3NYECKHE U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arps3HEHUE OKPY KaIOIIEeH Cpe/ibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
ajtoTponHbie Moaudukanuu Gochopa, uUMUECKHEe U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUIECKUE CBONCTRA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAM(PUKALMM, PACHPOCTPaHEHHUE B MpUponae, (U3MUYECKUE U XHUMHYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBICE OPTaHU3MBI,
MOJIyYeHHE U TpPUMEHEHUE. DKOJIOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KUCIOTA U €€ COJd, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOIYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BEUIECTBAX: XKUpax, OeiKax, yriaeBojax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoenuHeHus KpeMHusi B npupojge. OOmme mnpencraBieHus 00
okcunie kpemuust (IV) u kpemHueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MIPOBE/ICHNE KAY€CTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpa)karolue (U3NYECKHe W XUMUYECKHUE CBOWMCTBA
raJloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOT€HUJOB), O3HAKOMJIEHUE C
oOpasilamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HAOIOIEHHE Mpolecca OO0YyIIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, POBEAECHUE KAUECTBEHHON PEaKIMK Ha Cyab(dat-
WOH W HaOJI0JeHHWE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUN (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOpPHBIX YIOOpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB aMMHakKa, IPOBEJACHUE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUA U (ocdaT-uOH U U3yUCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozelnen
KPUCTANIMYECKUX PpEHIETOK anMasza, Trpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOTa3a, MojJydyeHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelmme HeMeTauTbl U UX COCTUHEHUS».

MeTaJibl 1 MX COeIMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u ctpoeHuss atoMoB. CTpoeHne MeTtamioB. Mertaiuinueckasi CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpspkeHuil MetaioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITUICHHOCTH.

[Ilenounsie MeTauibl: nojioxkenue B [lepuoauueckoil cucremMe XMMUYECKHUX
snemeHntoB JI. 1. MeHneneeBa, CTpo€HHME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpumMeHeHHe IIeNOYHBIX METAUIOB U HUX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMd W KalIbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B rpupoae. PU3ndecKknue 1 XMMHYECKHE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KaibIUs (OKCHIA, THAPOKCHUI, COJIH).
XKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUS!.

AunroMuHUN: IookeHue B [lepruoinueckon cCUCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aTtoMma, HaxOXAeHHWE B mpupoac. Puznyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToMa, HaxOoXJaeHUE B npupone. duszudeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOKCcH bl U coiu xxenesa (I1I) u xxenesa
(IIT), ux cocraB, CBOWCTBA U MOITYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHHWE  BHJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKelie3a
(IT1) u xeneza (I11), meau (1), HabnroAeHNE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kaluigd M KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCH]IA ATIOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3a/1a4 10 TeMe «Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIASA cpea

BemectBa u maTepuaibl B IMOBCEIHEBHOM >XKM3HHM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momorrs npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromled cpeabl (MpeaenbHas OMyCTUMAast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumum B perieHuu 3K0JI0THUECKUX
npoO0iaem.

Xumuueckuit IKCnepuUMenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed MpU U3YYEHUM XUMHUHM B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalusg, MEepUOJIUYHOCTh, HAOJII0JCHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeib, SBJICHUE, IMaPHUKOBBIN
3 deKT, TEXHONOTHS, MaTEPHUAIIbI.

dusznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHWI,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanve, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIE
ya00peHust, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yibTaThl OCBOEHHSI MPOTPaMMbl OCHOBHOTO OOUIETroO
o0pa3oBaHUsI JOCTUTAIOTCS B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATENILHON ACSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, MPUHSATBIMA B
oOIecTBe MpaBWJIaMd WU HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yjibTaThl  OTpakalOT  TOTOBHOCTH  OOyYarommxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM TMO3WTHBHBIX IEHHOCTHBIX OpPHUEHTAMH U
paclIMpEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
Y HAy4YHOMY HACJIECAWI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIHEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS. O COLUMAIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAxX
NESATeNIbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIBLHOCTH MpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUHW XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOM [eATeIBbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEJECHHE W TNOCTYIIKM CBOMX TOBApUIIECH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS NTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE TPEJICTABICHUSI O BEIIECTBE U XUMUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONINE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUN IO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HaOJI0IaeMbIX TPOIECCOB U SIBICHUH,
MO3HABATENbHOM, MHMOOPMAIMOHHOW M YHTATEIbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Y4Y€OHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K €aMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEAOBATENIbCKOU
JeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U yPOBHS OOy4YEHHUS B
JlaJIbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pPeabHOM KU3HH;

5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUECKOMY M3YUYeHUI0 Npodeccuii U Tpyaa pa3IudHoOro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM 4HCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npo(eccuoHanbHOM NeITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTHPOBATHCA B MPOPECCUOHAIIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH I€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHMS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3zomacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBmI 0€30IMIaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH MPUPOJIHOU CPEIOH, ISl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYyJbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIC s
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC y4eOHbIE IeCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbIC, PETYyJIATUBHBIE), KOTOpbIe OOeCleynuBalOT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO YyueOHOMU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruueckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUU
3HAaHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEpPHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACNbHBIX (DAKTOB U SIBICHUHM, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIaCCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHABJIMBATh MNPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYCHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, [0 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATh B TIpoIlecCe€ TO3HAHMS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCTIOb3yEMbIE B XUMUH,
peoOpa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHuYeckas (opmyla U ypaBHEHHE
XUMHUYECKOW peaKkluu — MpU PElIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABIAThL U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKN U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKHUX PEaAKITHi,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHbIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i1 (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHHUIO, OPraHU3ALMU M MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM Tpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETIaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHHE OIbITa B
o0nacTd HUCHOJB30BAaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMyY MpeAcTaBiIeHHs] HHPOpMAIIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JuarpaMMaMH,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce Yy4yeOHOHl u
UCCJIEIOBATEIbCKON ACATENBHOCTH MH(DOPMAIUIO O BJIHMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpelibl.

KoMMyHukaTUBHBIE YHHBepCcAJIbHbIE YUeOHbIe el CTBUS:

yMEHHUs 3aJaBaTh BOINPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI ~ IPEACTaBIsSATh  MOJYYEHHBbIE  Pe3yJbTaThl  [1O3HABATEIbHOU
NESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pe3yNbTaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIepHMEHTa (J1abopaTOPHOTO OIBITA,
nabopaTopHOi pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENIFHOM M MCCIEOBATEIIbCKOM  JIEATENbHOCTH  MpPU  PEIICHUH
BO3ZHUKAIOIINX TPOOIEM Ha OCHOBE Yyu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uuuid (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIeleHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENU JEATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BBIOMpaTh Hanbosee A3 PeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSITh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBHM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMX,
OLICHHBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1€IH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATH KOHTEKCTHI, IPE/IaraéMble B YCIIOBUU 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepalbHON pabdoueil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIMIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenudpuyeckue i1 MPEeIMETHOM 00acTH «XUMHS», BHJIBI
NEATEIbHOCTH [0  TOJYYEHHUIO HOBOTO  3HAHUSA, €ro HHTEPHpETaIH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoH1y 00ydenus B 8 ky1acce npeIMETHbBIE PE3YIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITUN: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOT0 JIEMEHTA B COEJUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPULATEIBbHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIMs pPEaKIui: peakiuu
COCJIMHEHHUS, pEeaKUUHd Pa3joKEHUs, peaklUud 3aMeIleHUs, peakluu
0o0OM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLUU, TEIUNIOBOM 3PPEKT peakuuu,
AP0 aTOMa, JJICKTPOHHBIN CIIOW aroma, aToOMHas OpOWTallb, PagnuycC
aTomMa, XMMHYECKas CBs3b, MOJSIPHAs M HEMOJIIPHAs] KOBAJEHTHAs CBS3b,
MOHHAsl CBA3b, MOH, KaTHMOH, aHWOH, PAacTBOp, MaccoBasi JOJsi BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

® UIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSITUH W
MIPUMEHSITh 3TU NOHATHUS MPU ONMKMCAHUY BEIECTB U UX MPEBPAILLICHUII;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBleHUS (OpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

® ONpEeNEeNsTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCJEHHUS  JJEMEHTOB B  OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAas W HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbic Ilepuonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJ0XKeHUs B Ilepmoanueckoi cucreme,
3aKOHOB COXpPAaHEHMS MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

® ONHUCHIBaTH M XapakTepu3oBaTh TabnuuHyr (opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noArpynmna (A-rpynmna)» u «mododHas noarpymnma (b-rpymma)», Maneie u
0OJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa Xxumudeckux siaemeHToB [ U.
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio 3JIeKTPOHOB
U pacrpeeieHle UX Mo dJIEKTPOHHBIM CII0SIM);

e KJacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE Peakluu (MO YUCIYy M COCTaBY YYacTBYIOLIMX B PEAKIUU
BELIECTB, M0 TEIJIOBOMY 3D PexTy);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINM;

® [POrHO3MPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IMPOTEKAHUSI XUMHUUYECKUX MPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O ¥ MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHYECKOro JjieMeHTa 1o (opmye
COEIMHEHH S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKInu;

® [PUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3allnio, KiIacCH(UKaIuio,
BBISIBIICHHUE MPUYMHHO-CJIEICTBEHHBIX CBS3€d — Il U3YyYEHUS] CBOWCTB
BEIIECTB W XUMHYECKUX PpEAKIUHA, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peaJibHBII U MBICIICHHBIN);

e cCleIOoBaTh  IpaBWiaM  TOJIb30BaHHMS ~ XMUMHUYECKOW  MOCYAOM W
nabopaTopHbIM  000pY/IOBaHHMEM, a TakXKe TMpaBWiaM oOOpalleHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHMSMU 110 BBIMOJHEHUIO
Ta00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBIECHUIO
pPacTBOPOB C OMpeNeIEHHON MacCOBOM JOJEH pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHI 0
pacrio3HaBaHUIO PACTBOPOB MIEIOUEH U KHUCIOT ¢ TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® pacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TIOHSATUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIGHTHOCTb, SJEKTPOOTPUIATEIBLHOCTh, CTEICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUIECKasi CBSI3b, TETUIOBON A PeKT
peakuuv, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJICKTPOJMTHYECKAsT JTUCCOILUAINS, PEaKIMd HOHHOTO
oOMeHa, KaTtaJiu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBHUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METaJUIMYecKasi), KpHCTAJUIMYECKass pEmETKa, KOppO3Us METAILJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakiuu, MpeAesbHO IO0MyCTUMAs
koHueHntpanus [TJIK BemiecTna;

WUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUM BEIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JUJII COCTaBlIeHUS (opMy
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

OMPENEIATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCJIMHEHUSX Pa3IMYHOrO0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUN Mo ¢opmMmysaMm, BHJ XHMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAsl, META/UIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsijl MOHA MO0 XUMHUYECKON (opmylie, XxapakTep cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCIMHEHUH, THUIT KPUCTATUITMUECKON
PELIETKHA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
tabnuunyio Gopmy [lepuoanueckoid CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpynna)», manble U OOdbIIME TEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPbIE HMMEIOTCS B IEPUOAUYECCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO D3JIEKTPOHHBIM CJIOSIM), OOBACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOATPYIMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIECHEW OKHUCIICHUs
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINHUCAHUE
MpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

COCTaBISAITb YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINNA NOHHOTO



oOMeHa, YypaBHEHMsS peakuuid, TMOATBEPKAAOIINX CYIIECTBOBaHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIIUA
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIuii;
MIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XMUMHUYECKHX TMPEBPALICHUH B pa3iHuHBIX
YCIIOBUSIX;

BBIUMCIISTH OTHOCHUTENBHYIO MOJEKYJISAPHYI0 U MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO JIOJI0O XHMHUYECKOrO »JJIeMeHTa 1o Qopmyiie
COEMHEHHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON peaKInH;

coONroaTh  TMpaBWiIa  MOJIb30BAHUA  XUMHUYECKOW  TOCyIOH |
7a0opaTopHbIM  O00OpYyJIOBaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJYyYEHUI0O U COOMpPaHHUIO
ra3000pa3HbBIX BEIIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOAWTh  PEAKIUH, TMOATBEPXKAAMOININE  KAadeCTBEHHBIH  COCTaB
pa3IMUYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noau-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-UOHBI,
KaTHOHBl aMMOHHUS U MOHBI M3YYECHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTraHMYECKUX BEILECTB;

NPUMEHATH OCHOBHBIE ONEpAIlMi MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEeMAaTHU3allui0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIs1 M3YyYCHHUs CBOMCTB BEIIECTB W
XUMHUYECKUX PEaKIHi, eCTECTBEHHO-HAyYHBIE METOAbl TO3HAHHUS —
HaAOJI0/IeHNe, U3MEPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
K C)
Ne n/mt HaunmeHnoBaHue pa3ae/ioB M TeM NPOrPaMMbl OTITICETBO ACKTPOHHEIE (HPPOBLIC)
4acoB oOpa3oBaTre/ibHbIE PeCypPChI
Pasznea 1. IlepBoHayaibHble XMMUYECKHE MIOHATHS
11 XuMuss — BakKHas 00J1aCTh €CTSCTBO3HAHUS U 6 bu6anorexa IJOK
' MPaKTUYECKOH JAESITEIIbHOCTH YelIoBeKa https://m.edsoo.ru/7f41837¢
1.2 BemecTBa 1 XuMH4eckue peakiuu 18 Bubnrorexa [IOK
' B peart https://m.edsoo.ru/7f41837¢
Pa3znen 2. Ba:kHeiiine nmpeacTaBuTe/ M HEOPTaHMYECKHUX BellleCTB
bu6anorexa IJOK
2.1 B K I 0 6
OSAYR- RACIOPOA. LIOIHITHE OB ORCHAAR https://m.edsoo.ru/7f41837¢
bu6anorexa IJOK
2.2 B I 1
onopon. [TousaTue o KucnoTax u CoyIsx 7 https://m.edsoo.ru/7f41837¢
bubmmoreka IJOK
2.3 Bopa. P il § 10
ona. PactBopsl. [lonsaTre 00 0CHOBaHUSIX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIC KJIaCChl HECOPTaHMYECKUX COCAUHECHUN 18 Bubnrorexa [IOK
' P A https://m.edsoo.ru/7f41837¢
Paznen 3. Ilepuoaudecknii 3axkoH u [lepuoagnueckasi cucrema xumudeckux 3j1emMeHToB /1. . Menaeneena.

CTpOCHI/Ie aToMOB. XNMH4YecKasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKInu

[lepuoanyeckuii 3akoH u Ilepuoanyeckas cuctema
» P 1 1/1; N " Bu6morexa [IOK
) xuMudeckux 3neMeHToB 1. Y. Menngencena.
https://m.edsoo.ru/7f41837¢
Crpoenue aroma
3.2 Xumuueckas cBs3b. OKUCIUTEIIbHO- 8 bu6anorexa IJOK




BOCCTAHOBUTCIIbHBIC PCAKIINN

https://m.edsoo.ru/7f41837¢

O06o0011IeHne 1 cucTemMaTu3alys 3HaHU# 10 BceMy Kypcy 8
kiacca. [TpoMexyTodHas aTTecTanus

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

102




9 KUIACC

KosmnuecTBo | JiaekTpoHHbIe (HH(pPOBHIE)
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM MPOrPaMMBbI
4acoB o0pa3oBaTeJIbHbIE pecypchl
Pazneu 1. BemiecTBO 1 XMMHYECKHE PeaKUM
11 [ToBTOpEeHuE 1 yriayOiaeHne 3HaHU OCHOBHBIX Pa3/IesioB 10 bubnuorexa [JOK
Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKIIUMA 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs AUCCOIUAIUA. XUMUUYECKHUE 13 but6mmoreka [{OK
peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Paszpnes 2. Hemerauuibl 1 MX COeIMHEHUS
OO6m1as xapakTepucTUKa XuMuueckux 3yeMeHToB VIIA- bubmuoreka [JOK
2.1 7
rpynsl. ["anoressl https://m.edsoo.ru/7f41a636
’9 OO01mast xapaKTepuCTHKa XUMUYECKUX IJIEMEHTOB VIA- 6 bubnmnoreka [JOK
rpymbl. Cepa u €€ cCoeTMHCHHS https://m.edsoo.ru/7f41a636
)3 OO6m1as xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB V A- 9 bubmuoreka [JOK
rpynnsl. A3ot, ochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
54 OO6m1as xapakKTepuCTUKa XUMUYECKUX 3JIeMeHTOB [V A- 14 bubnuoreka [JOK
TPYIIBL. YTIEPOJ U KPEMHHUM M MX COSTUHECHUS https://m.edsoo.ru/7f41a636
Pa3znen 3. MeTaJLibl B MX COeIMHEHUS
. bubmuorexa [JOK
31 Obmpie cBoHCTRa METALIOB > https://m.edsoo.ru/7f41a636
32 Baxneinmue MeTanibl U X COCIUHECHUS 18 Bubmorexa [TOK
https://m.edsoo.ru/7f41a636




Paznen 4. XuMus U OKpy:Kawinas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HH YEJIOBEKA 3 bubmnoreka LIOK
' B P https://m.edsoo.ru/7f41a636
O0600u1IeHne U cucTeMaTu3alurs 3HaHUU 110 XUMUU 32 KypC OCHOBHOM g
mkoJTbl. [IpoMexyTodHas aTTecTarus
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIACC
Ne Koqi1ecTBo JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka o0pa3oBaTeJIbHbIE
4acoB
n pecypchbl
| [Ipenmer xumuu. Ponp xuMum B )KU3HM deioBeka. Tena u | bubmmnorexa IIOK
' BEILIECTBA https://m.edsoo.ru/ff0d210c
) 0 . . 1 bu6anorexa IJOK
: OHSITHE O METO/IaX NO3HAHUS B XUMUU https://m_edsoo.ru/f0d227e
3. ArperaTHble COCTOSTHUSI BELIECTB 1
[Ipaktruueckas padora Ne 1 «IIpaBuna paboTsl B 1adopaTopuu u bubnuorexa [JOK
4. . 1
npu€Mbl 00palIeHus ¢ J1abOPATOPHBIM 000PYT0BAHUEM https://m.edsoo.ru/ff0d23dc
5 q C 5 . T | bu6anorexa IJOK
: . HUS cMece
UCThIE BellecTBa U cMecu. CrocoObl pazien https://m_edsoo.ru/f0d26ca
[Ipaktuueckas pabora Ne 2 «Paznenenue cmeceli (Ha mpumepe bubnuorexa [JOK
6. . 1
OYHCTKH TTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
7 XuMHUYECKHE dJIEMEHTBL. [IpOCThIE U CIIOKHBIE BEIIECTBA. | bubnunorexa [JOK
' Amnorponus https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJEKYJISIPHOE YUeHHe. BenecTtsa MOJIEKYJIIPHOTO U bubnunoreka [IOK
8. 1
HEMOJIEKYJIIPHOTO CTPOCHUS https://m.edsoo.ru/ff0d2d50
9 3Haku (CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB. Ilepunoanueckas 1 bubnuorexa [JOK
' tabmuna J[.. Menneneesa https://m.edsoo.ru/ff0d2be8
bubmmnoreka IIOK
10. OTHOcCHUTENbHASI aTOMHAsi Macca 1

https://m.edsoo.ru/ff0d323c




11.

Xumuueckas popmyna. OTHOCUTEIbHAS MOJIEKYJISIpHAsl Macca

bubmmoteka I{JOK
https://m.edsoo.ru/ff0d2eae

12. MaccoBast 10JI1 XUMUYECKOI'0 DJIEMEHTA B COEIMHEHUN bubmmorexa [TOK
https://m.edsoo.ru/ff0d350¢
13, BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIeMEHTOB. COCTaBJICHUE bubmunoreka IIOK
dbopmyJ1 10 BaJIEGHTHOCTHU https://m.edsoo.ru/ff0d2eae
n OrnpeneneHne BAJICHTHOCTH JIEMEHTa 1o (opMyJie ero
coequHenus. CocTaBlieHHe Ha3BaHUN OMHAPHBIX COCTMHEHUI
15. 3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB
16. XUMHYECKHE PEAKIIUU bubmmorexa [OK
https://m.edsoo.ru/ff0d37fa
17. 3aKOH COXpaHEHUS MaCChl BEIIECTB Bubmorexa [TOK
https://m.edsoo.ru/ff0d3b88
18. XUMHUYECKHUE YPaBHEHUS Bubmorexa [OK
https://m.edsoo.ru/ff0d3b88
19. CocraBneHue XMUMUYECKUX YPAaBHEHUI
20. Turnbl xuMUYeCKuX peakuui. Peakuun coenuHenns u bubmuorexa [JOK
paznoxenus. Katanuzatopel https://m.edsoo.ru/ff0d3f34
21. Tunbel XuMUYeCKUX peakiuil. Peakiuy 3amenieHuss 1 oOMeHa bubmmorexa [OK
https://m.edsoo.ru/ff0d3f34
12, | lepuommaremse smmacesst norsmm Hoarorosa bubmorera LIOK
KOHTPOTHOM paGoTe https://m.edsoo.ru/ff0d40c4
23. KontponbsHas padora Nel no teme «IlepBoHayanbHbie bubauoreka [JOK




XUMHWYCCKUC ITOHATHI

https://m.edsoo.ru/ff0d4290

AHanu3 KOHTpOJIbHOM paboThI 1o Teme «IlepBoHavyanbHbIC

24,
XUMHYECKHE MOHATUA». PaOoTa Hag ormmOKkaMu
25. Bo3nyx — cmech razos. CocTtaB Bo3yxa bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
2. Kucnopoa — anement u nipoctoe BeriectBo. O30H. CriocoObl bubnuoreka [JOK
MOJIyYEHHUSI KUCTIOPO/Jia B TA00OpaTOPUHU U MIPOMBIIICHHOCTH https://m.edsoo.ru/ff0d448e
27. XUMHUYECKHE CBOMCTBA KUCIOPOAA bubmmorexa [TOK
https://m.edsoo.ru/ff0d4614
28. [Tpumenenue kucnopoaa. KpyroBoport kuciiopoja B mpupo/ie bubmotera HOK
https://m.edsoo.ru/ff0d497a
9. [Ipaktuueckas padora Ne 3 «Ilonyyenue u coobupanue bubnunoreka [IOK
KHCIIOPOJIa, U3yUYEHHUE ETO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
bu6mmoreka IJOK
30. | Housrue 06 okeugax https://m.edsoo.ru/ff0d4614
31 Bonopon — anemeHT u poctoe BemecTBo. Haxoxnenue B bubnunorexa [JOK
pUpoJie https://m.edsoo.ru/ff0d4dd0
32. Crioco6bl oNTy4eHHs BOJIOpo/ia B 1abopaTopuu bubmoreia LIOK
https://m.edsoo.ru/ff0d4dd0
33. XuMHU4eckue cBoiicTBa Bojopoaa. [I[pumenenue Boiopoia bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
34, [Ipaktruueckas padora Ne 4 «Ilonydyenue u cooupanue Boopoaa, bubnunorexa [JOK
M3YUYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
35. [TonsTHe 0 Kucnorax. MHAMKATOPHI bu6anorexa IJOK




https://m.edsoo.ru/ff0d50d2

36. [Tonsarue o consix Bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
bubmmnoreka IIOK

37. KomnuectBo Bemecrsa. Moib https://m.edsoo.ru/ff0d5230

38. MonspHas macca Bubmmorexa [OK
https://m.edsoo.ru/ff0d5230

. . bubmmoreka [{OK
39. MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTagpo https://m.edsoo.ru/f0d542e
40. OTHOCHUTENbHAS TUIOTHOCTh ra30B
Pemenne 3a1a4 ¢ UCMob30BaHUEM TTOHATUH «KOJIMYECTBO
41. BELIECTBAY», KIIOCTOSIHHAST ABOTaIpo», «MOJISIPHASI Maccay, bubmmorexa LIOK
(MOAPHELT OGBEM ra3oBy https://m.edsoo.ru/ff0d55a0

42. Pacuérhl mo XuMHUYECKUM ypaBHEHUSM bubamorexa LIOK
https://m.edsoo.ru/ff0d5708

43. Pacuérel M0 XMMUYECKUM ypaBHEHUAM bubmorexa LIOK
https://m.edsoo.ru/ff0d5708

44. Pac4€Thl 0 XMMHYECKUM YPABHEHUAM bubamorexa IOK
https://m.edsoo.ru/ff0d5708

45. Pemienue 3a1a4 no XuMM4eCKUM ypaBHEHUSAM Bubmorexa [OK
https://m.edsoo.ru/ff0d5708

46. Pemenune 3a1a4 no XuMM4YECKUM YPaBHEHUSIM bubmmorexa [OK
https://m.edsoo.ru/ff0d5708

47. | KonTponbpHas paboTa 1o UToram moiJyroaus




bubmmoteka I{JOK

48. Bopa. Kpyrosopot Boas! B ipupoae. Pusnueckne CBOMCTBA BOJIbI https://m.edsoo.ny/f0d587a
49. XUMHUYECKHUE CBOMCTBA BOJIbI bubmmorexa LOK
https://m.edsoo.ru/ff0d587a
, bu6nuoreka I{OK
>0- Ocrosarns. Enon https://m.edsoo.ru/ff0d59e2
51. Bopna xak pactBoputens. PacTBopbl bubmnoreia LIOK
https://m.edsoo.ru/ff0d5b40
52. MaccoBast 10Jis1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
53, Penienue 3a1a4 Ha BBIYMCIICHUE MACCOBOM JIOJIU M MACChI bubmmnoreka IIOK
BELIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
54 [TpakTuueckas padorta Ne 5 «IIpurotoBieHue pactBopa ¢ bubnuoreka [JOK
oTpeIeIEHHOM MacCOBOM J10JIel pacCTBOPEHHOTO BEIIICCTBAY https://m.edsoo.ru/ff0d5eba
O06001mIeHue U cucTemMaTu3anus 3HaHu# 1o TeMe «Bakuerinme
55. MPEJICTABUTENIN HEOPTAHUYECKUX BelecTB. KonnuecTBeHHbIE
OTHOIIICHUS B XUuMUM». [10roToBKa K KOHTPOJIBHOU padboTe
Kontponrshas padota Ne 2 no Teme «Baxxnelue npeacTaBUTeNIn
56. HeoprpaHquCKEx BeecTB. KonnyecTBeHHbIE OTHOLEGJPIII/ISI B bubmorexa LIOK
https://m.edsoo.ru/ff0d6342
XUMUN»
AHanu3 KOHTPOJILHOUM paboThI 1o Teme «Baxkueiimume
57. IIPEJCTABUTENIN HEOPTAHNYECKUX BellecTB. KonnuecTBeHHbIE
OTHOILIIEHUS B XUMHUN». Pabora Hax omnOKaMu
58. Okcuppl: cocTa, Kiaccudukalus, HOMEHKIaTypa bubmnoreka IIOK




https://m.edsoo.ru/ff0d664e

59. XHUMHUECKHE CBOMCTBA OKCHUIOB bubmmorexa [TOK
https://m.edsoo.ru/ff0d664e
60. CriocoObl OJTy4eHHSI OKCHJIOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
61. OcHoBaHus: cocTaB, Kiaccudukaius, HOMCHKIaTypa bubmmorexa LOK
https://m.edsoo.ru/ff0d67ca
62. XVMMHUYECKHE CBOMCTBA OCHOBAaHUI Bubmorexa [OK
https://m.edsoo.ru/ff0d67ca
63. CriocoObl OJTy4eHHs] OCHOBAaHUM bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
64. Kucnotsi: coctas, kinaccudukaius, HOMEHKIaTypa bubmmorexa LOK
https://m.edsoo.ru/ff0dfee2
65. XUMHUYECKHUE CBOMCTBA KUCIOT bubmmorexa LOK
https://m.edsoo.ru/ff0dfee2
bubmmnoreka IIOK
66. CniocoObI moTy4eHUs: KUCIIOT https://m.edsoo.ru/ff0dfee2
67. Conu: cocraB, KiaccuuKkaius, HOMEHKIATypa bubmmoreia LOK
https://m.edsoo.ru/00ad9474
68. XVMHUYECKHE CBOWCTBA COJIEH Bubmorexa [OK
https://m.edsoo.ru/00ad9474
. bubnuoreka [JOK
0. Cniocoet noyerus coneit https://m.edsoo.ru/00ad9474
70. ['eneTnueckas CBA3b MEKIY KIIACCAMU HEOPTaHUYECKUX bubmuoreka [IOK




COETMHEHUH https://m.edsoo.ru/00ad9a50
71 I'eneTnueckas cBs3b MEXKIY KIaCCaMU HEOPraHUYECKHUX bubnuorexa [JOK
COEIMHEHUN https://m.edsoo.ru/00ad9a50
7 [Ipaktruueckas padora Ne 6. PenieHne skcnepuMeHTaNbHBIX 3a/1a4 bubnunorexa [JOK
1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEMHEHUIN https://m.edsoo.ru/00ad9b7c
O0o00111eHME U cucTeMaTH3alus 3HaHuil 1o TeMe « OCHOBHBIE
73. KJIACChl HEOPTaHUUECKUX coeAnHeHui». [loaroroska k Bubmorexa [OK
KOHTPOILHOI paboTe https://m.edsoo.ru/00ad9cb?2
74, KontpoabsHas padoTa Ne3 mo TeMe « OCHOBHBIE KIACChI but6mmoreka [{OK
HEOPTaHWYECKUX COCITMHCHUID) https://m.edsoo.ru/00ad9ela
75 AHanu3 KOHTPOJIbHOM paboThI 110 TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYEeCKUX coequHeHui». Pabora Hax ommokamMu
76. [lepBble MOMBITKU KJIACCUPUKAIUN XUMUYECKUX DJIEMEHTOB. bubnunoreka [IOK
[TonsaTHe 0 rpynmax cXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
77. AMdorepHOCTh. AMQPOTEpPHBIE OKCHIBI U TUIPOKCHUIBI
bubmunoreka IIOK
78. OTtkpeiTHE TIeproandeckoro 3akoHa J[.M1. MeHeneeBbM https://m.edsoo.nu/00adas2c
bubmmoteka I{JOK
79. Crpoenne atomoB. CocTaB aTOMHBIX sAep. M30TONBI https://m.edsoo.nu/00ada342
80. Crpoenune atomoB. CocTaB aTOMHBIX siaep. M30TomnbI bubmmorexa LIOK
https://m.edsoo.ru/00ada342
31 CtpoeHue 3JeKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB bubnuorexa [JOK
[lepuonuueckoii cucremsl J{. 1. MenaeneeBa https://m.edsoo.ru/00ada6bc
82. CrtpoeHue 3eKTPOHHBIX 000JI0UY€K aTOMOB AJIEMEHTOB bubnuoreka [JOK




[Tepuonnueckont cucremsl . . Menneneesa

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

23 [lepuoanueckas cucteMa XMMHYECKUX DJIEMEHTOB bu6mmoreka IJOK
' JI.1. MenpaeneeBa https://m.edsoo.ru/00adasS2¢
24 XapaKkTEepUCTUKA XUMUYECKOTO AJIEMEHTA 10 €T0 MOJIOKEHUIO B bubnunorexa [JOK
' [lepuonnueckoii cucreme JI. 1. Menaeneena https://m.edsoo.ru/00ada824
O00011IeHME U cUCTEMATHU3ALIMs 3HAHUI 110 TEME
25 «lTepuoaruecknil 3aKOH U MEPUOANYECKAs CUCTEMA XUMUYECKUX
' sanemeHToB /.. MenneneeBa. Ctpoenue aromay. IToaroroska k
KOHTPOJBHOM padoTe
KontpoasHas padota Ne 4 1o Teme «Ileprogudeckuii 3aKoH
86. MEPUOANYECKAS] CUCTEMA XUMUUYECKUX 3JIEMEHTOB
J.1. MenpneneeBa. CTpoeHue aToMay
AHaM3 KOHTPOJIbHOM paboThl o Teme «Ileproanueckuii 3aKoH U
87. NePUONYECKast CUCTEMA XUMUUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue atomay. Pabora Haa onmmmbOkamMu
bu6mmoreka IJOK
88. HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
bubmmnoreka IIOK
89. KoBaneHTHass XuMH4ecKas CBSI3b
https://m.edsoo.ru/00adaab9
90 DIEeKTPOOTPHUIIATETLHOCTh aTOMOB XHUMHUYECKUX DJIEMEHTOB. bubmmoteka I{OK
' KoBanenTHas HenoJisspHas ¥ MOJIIpHAst XUMHYECKasl CBS3hb https://m.edsoo.ru/00adaab8
bu6mmoreka IJOK
91. Mertannuyeckas XUMUYIECKas CBS3b
https://m.edsoo.ru/00adaab8
92. CreneHb OKUCIECHUS bubnuoteka [{OK




https://m.edsoo.ru/00adae28

93. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bubmmorexa [TOK
https://m.edso0.ru/00adb076
94. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
95, O000111eH1E U cUCTEMATH3AlU 3HAHUI IO TeEME « X UMUYECKast 1 bu6anorexa IJOK
cBs13b. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITAN) https://m.edsoo.ru/00adb486
96. Knaccudukanuys 1 HOMEHKIATypa HEOPraHUYECKUX BEUIECTB 1
97 XVWMHUYECKHE CBOMCTBA BEIIICCTB, OTHOVCSIIHI/IXCSI K Pa3TuIHBIM i
KJIaccaM HEOPTaHWYECKUX COCTMHCHUN
08, FCHCTI/I‘ICCIiaSI CBSI3b MEXTy KJIaCCaMU HEOPTaHUICCKUX i
COEJIMHEHUN
99. [Tepnonnueckuit 3akoH. [lepuoguueckas cucremMa XUMHYECKUX 1
snemenTtoB /.. Menneneea. CtpoeHue aroma
100. | CrpoeHnue BemiecTBa: BUAb XUMHUUECKON CBSI3U U TUIIBI 1
KPUCTAJUTMYECKHUX PEIIETOK
101. | KonrtposbHas paboTa 1o uToraM y4eOHOTO rojia (poMexKyToIHas 1
aTTeCTalusl)
102. .
AHanu3 KOHTpoJIbHOW paboTel. PaboTa Hax ommbkamu 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




9 KUIACC

Ne DJeKTpPOHHBbIE HH(POBLIE
KoimuecTBo P p
n/ Tema ypoka oOpa3oBarejibHbIE
4acoB
1| pecypchbl
1 Ilepnonnueckuit 3akoH. [leprnonnueckas cucrema XMMUYECKUX | bubmuoreka [JOK
' sanemenTtoB /. 1. MenneneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B UBMEHEHUHN CBOMCTB XMMUYECKUX JIEMEHTOB 1 bubmuoreka [JOK
' HEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adbbb6
bubmmoteka IJOK
3. Krnaccudukanus n HOMEHKIaTypa HEOPraHUYECKUX BELIECTB 1
https://m.edsoo.ru/00adb7e2
4 XUMHUYECKHE CBOICTBA BEMIECTB, OTHOCSIIUXCS K PA3IMYHBIM |
' KJIaCCaM HEOPTraHUYECKUX COEIUHEHUN
5 XUMHUYECKHE CBOMCTBA BEIMIECTB, OTHOCSIIUXCS K Pa3IMUHBIM 1
' KJIacCaM HEOPTraHWYECKUX COEIMHEHU
6 I'eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX |
' COEIMHEHU
. . bubmnoreka [IOK
7. Buapl xuMuueckoi CBSI31 U TUIBI KPUCTALTNYECKUX PEIIETOK 1
https://m.edsoo.ru/00adbac6
OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1
9. Pemenune 3a1a4 no XuMM4YECKUM YPaBHEHUSIM 1
10 Kontponwsnas padota Nel no teme «IloBTopenue u yriyOsaeHue 1
' 3HAHUN OCHOBHBIX PA3EJOB Kypca 8 Kiaccay
1 Knaccudukanys XuMU4ecKux peakiuii o Yuciay U COCTaBy | bubnuorexa [JOK

YYaCTBYIOIHUX B pEaKIMU BEUIECTB

https://m.edsoo.ru/00adbcb0




Knaccudukanus XuMudeckux peakiui mo teraoBomy 3hdexry.

2. Tepmoxumuyeckre ypaBHEHUS
13. Pacuérsl o TEpPMOXUMUYECKUM YPABHEHUSAM
14 Knaccudukanusa XuMu4ecKux peakuui no o0paTuMOCTH.

' [ToHsITHE O XUMUYECKOM PABHOBECUH
15 Knaccudukanysa XuMU4ecKux peakiui o arperaTHoMy

' COCTOSIHUIO pEearupyroiux BEIIECTB U M0 YYaCTHIO KaTaau3aropa
16 Knaccudukanys XuMU4ecKux peakiiuii o N3MEHEHHUIO CTEeTICHEH bubnuorexa [JOK

' OKHCIICHHUS] XHMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adcade
17 I . bubmmnoreka IIOK

: OHSITHE O CKOPOCTH XUMUYECKON PEeaKITuu https://m.edsoo.ru/00adbeda
18 o . bubmmoteka I{JOK

: aKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN peaKIuu https://m_edsoo.ny/00ade28c
19 O0600meHue u cucTemMaTu3anus 3HaHu# 1o TeMe « OCHOBHBIE

' 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHID)
20 5 bubmunoreka IIOK

: JICKTPOJIUTUYECKAS TUCCOITHAITIS BEIIECTB https://m.edsoo.ru/00aded68
| MexaHu3M quccolMaliy BEIIECTB C pa3IMYHbIMU BUIAMU bubnmnoreka [IOK

' XUMHUYECKOU CBSI3U https://m.edsoo.ru/00adcd68
2 CreneHb dIEKTpONUTHICCKON qucconranui. CHIIbHBIC U Cl1a0ble butmmoreka [{OK

' DIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
2 0 . bubmunoreka IIOK

: CHOBHBIE MTOJIOKEHHUS TEOPUH DICKTPOIUTHIECKOMN AUCCOIUAIIAN https://m.edsoo.ru/00aded68
24. HNonnbie ypaBHEHUS peaKIIUii bubnuoreka [JOK




https://m.edsoo.ru/00add448

25 XYMHUYECKHE CBOMCTBA KUCJIOT B CBETE MPECTaBICHUMN 00 bubnuorexa [JOK
' ANEKTPOTUTHIECKOMN TUCCOIUAIIAN https://m.edsoo.ru/00add5d8
26 XVMHYECKHE CBOWCTBA OCHOBAHUI B CBETE MPEACTaBICHUI 00 bubnunorexa [JOK
' AAEKTPOJTUTUYECKON TUCCOLIUAIINT https://m.edsoo.ru/00add5d8
XVMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 bubnunoreka [IOK
217. .
IIEKTPOTUTUICCKON TUCCOIIUAITIT https://m.edsoo.ru/00add8b2
73 I . bu6mmoreka IJOK
: OHATHE O THAPOIIU3E CONeH
P https://m.edsoo.ru/00add9d4
[Ipaktruueckas padora Ne 1. Pemienne skcnepuMeHTaNbHBIX 3a/1a4
bu6anorexa IJOK
29. 0 TeMe «DJIEKTPOIIMTHYECKAs AUCCOLUUALNsl. XUMHUECKHUE
https://m.edsoo.ru/00addbfa
PEaKIuu B pacTBOPAX»
O060011eHue U cucTeMaTh3alys 3HaHUM 110 TeMe
30 5 X butmmoreka [{OK
: «INEeKTPOTUTHYECKAs TUCCOHAINS. XUMUYECKUE PEaKUU B
P . P https://m.edsoo.ru/00addd12
pacTBopax». [loaroroBka Kk KOHTPOJILHOM padboTe
31 KonTtponbshas padota Ne 2 1o Teme «DIeKTpoIuTHIECKas bubmuorexa [JOK
' aucconmanys. XMMUYECKUE PEaKUU B PACTBOPAX» https://m.edsoo.ru/00addecO
AHaJIU3 KOHTPOJILHOM pabOThI MO TeMe « DIEKTPOTUTHIECKAS
32. nucconyanus. XuMUYeCKue peakiiuu B pacTBopax». Pabora Han
OIMOKaMHU
[Tonmoxenune nemeramwos B [lepuoanueckon cucreme [I. 1.
33. MenneneeBa, 0COOEHHOCTH CTPOCHUS UX aTOMOB. DU3UYCCKHE
CBOMCTBAa HEMETAJIIOB
34. XHUMHYECKHE CBOMCTBA HEMETAIIJIOB




O6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHUS

bu6mmoreka IJOK

35. aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIeHUs. CTpoeHne u
(bHBH‘IGCKI/II; CBO§CTBa IPOCTHIX BELIECTB — ranl())reHOB hutps//m.edsoo.ru/00addfe2
36, XUMHUYECKHE CBOMCTBA raJIOT€HOB HA IPUMEPE XJI0pa bubmuorexa [JOK
(B3auMOICIICTBUE C METAJUIaMH, HEMETAJUIaMU, IIeJI0YaMu ) https://m.edsoo.ru/00addfe2
37 Xnoposonopoa. CossiHast KHUCIIOTa, XUMUYECKUE CBOMCTBA, bubnuorexa [JOK
NOJIy4eHHE, IPUMEHEHNE https://m.edsoo.ru/00adel04
18, JleiicTBUE XJIOpa U XJIOPOBOIOPOIa HA OPTAHU3M YeJIOBEKa. bubnnoreka [IOK
Baxxnelimme XJIOpupl U X HAXO0XKACHUE B IPUPOJIE https://m.edsoo.ru/00ade104
39, [Tpaktruueckast pabora Ne 2 «3yueHnue CBONCTB CONTHON bubmuorexa [JOK
KHCJIOTBD) https://m.edsoo.ru/00ade348
O6mas xapakrepuctuka 3nemMeHToB VIA-rpymnmnbsl. OcoOeHHOCTH
40, CTPOEHMS aTOMOB, XapaKTEPHBIE CTEMEHHU OKUCIeHUsA. CTpOeHHE U bubnuorexa [JOK
(dbu3UYeCcCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJia U CEPHI. https://m.edsoo.ru/00ade64a
AIOTpOIHbIE MOAU(PUKALIUNA KUCIOPOa U CEPhI
41. XHAMHUYECKHE CBOMCTBA CEPBI bubamorexa LIOK
https://m.edsoo.ru/00ade64a
42. CepoBonopo/i, cTpoeHue, Gu3nueckrue 1 XMMUYECKHe CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/00ade802
43. OKcuzpl cepbl KaK MPEACTABUTENN KUCITOTHBIX OKCHIOB bubmoreia LIOK
https://m.edsoo.ru/00adea28
Cepnas kucioTta, €€ pu3nyecKkue 1 XuMU4EeCKHe CBOMCTBA (001mue
44. Kas peACTaBUTEIIS Ig)Iacca KHUCIIOT U CTIeU(PUIECKue), ( bubmmorexa LIOK

MIPUMEHECHUE

https://m.edsoo.ru/00adea28




[TpakTudeckas padora Ne 3 «M3ydeHue cBOWCTB CEpPHOM

45.
KHUCIIOTHD»
O6mas xapaktepucTuka 3nemMeHToB VA-rpymnmbsl. OcoOeHHOCTH
46 CTPOCHHUS aTOMOB, XapaKTEepPHbIC CTECIIEHU OKHCIICHUS. A30T, bubmmoreka IJOK
' pacrpocTpaHeHue B Npupoje, GU3nYeCKre 1 XUMUYECKHE https://m.edsoo.ru/00adeea6
cBoiicTtBa. KpyroBopor azora B mpupoe
. bubnmoreka I{OK
47. AMMHak, ero pu3nUecKrue 1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE
https://m.edsoo.ru/00adf004
43 Conu ammoHnus, ux GU3HNUYECKUE U XUMUUYECKHE CBOMCTBA,
' npuMeHeHue. KauecTBeHHas peakiysi Ha HIOHbI aMMOHUS
49 [Tpaktuueckas pabota Ne 4 «Ilomyuenue ammuaka, u3ydeHHe €ro bubnunoreka [JOK
' CBOMCTBY https://m.edsoo.ru/00adf180
50. Oxkcuppl azota. A30THCTast KACIIOTA U €€ COJIH
51 A30THas KUCIOTA, € PU3NYECKUe U XUMUYECKHE CBOMCTBA bubnmnoreka [IOK
' (oOmIMe Kak MpeACTaBUTEINS Kilacca KUCIIOT U CEIU(UYECKUE) https://m.edsoo.ru/00adf306
Hcnonb3oBaHWe HUTPATOB U COJIEN AaMMOHUS B KAUECTBE
P . bu6mmoreka IJOK
52. MUHEpaIbHBIX YI0OpEeHU. XUMHUYECKOE 3arpsi3HEHHE
. https://m.edsoo.ru/00adf518
OKpY>Kalollel cpe/ibl COEIMHEHUSIMH a30Ta
53 docdop, ero aoTponHbie MoaUMUKAIUY, PU3UUECKUE U bubnunoreka [IOK
' XUMUYECKHEe CBOMCTBA https://m.edsoo.ru/00adf68a
54 Oxkcup docdopa (V) u dochopHas kuciaora, pu3ndecKue u bubmmoreka [{OK
' XUMHUYECKHE CBOMCTBA, TIOJIyYCHHE https://m.edsoo.ru/00adf68a
55 Hcnonb3oBanue (ochaTroB B KaU€CTBE MUHEPATIBLHBIX YA0OPEHUIA. bubnuorexa [JOK

3arpsiz3HeHHEe MPUPOJIHOI cpeibl pocaTamu

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




O6mmas xapakrepuctuka snemeHToB [V A-rpymmbl. OcoO0eHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIICHUA. YTIIEpO/I,

56 bubmuorexa [JOK
: aJUIOTPOTIHBIE Movzm(bmcaunn, pacrpoCcTpaHEeHUE B PUPOJIE, hitps://m.edsoo.r/00adfd9e
¢dusnueckue cBoiictBa. Ancopouus. Kpyrosopot yriepona B
pUpojie
57 X . bubmmnorexa IIOK
' MIMIECRHE CRORCTRA JTiepolla https://m.edsoo.ru/00adfd9c
Oxkcupl yriepoja, ux Gu3n4ecKue U XMMHUIECKHUE CBOMCTBA,
JIEHCTBYE HA KUBbIE OPTAaHU3MBI, ITOTYYEHUE U IPUMEHEHHE. BuGmiorexa LIOK
58. DKoJioruyeckue npoodieMbl, CBsI3aHHbIE C OKCUAOM yrieposa (IV),
’ https://m.edsoo.ru/00adfebe
rUMNoTe3a rao0ajbHOT0 MOTEIUICHUS KIIMMAaTa, TapHUKOBBIN :
s dexr
VYronbHast KUCJIOTA U €€ COMU, X PUBNUECKUE U XUMUUECKHUE
59 CBOICTBA, MOJIyYEHHE U TpUMEHEHNE. KauecTBeHHas peaklus Ha bubnuoreka [JOK
' KapOoHaT-uoHkbl. Mcnonbs3oBanrne kapOOHATOB B OBITY, MEUIIMHE, https://m.edsoo.ru/00ae006¢
MIPOMBIILJIEHHOCTH U CEJIbCKOM XO35UCTBE
60 [TpakTudeckas padora Ne 5 «IlomydeHue yriaekucioro rasa. bubnuoreka [JOK
' KauecTBeHHas peakiiusi Ha KapOOHAT-MOHY https://m.edsoo.ru/00ae027¢
61 Kpemnwnii, ero pusndeckrue 1 XUMHUYECKHUE CBOMCTBA, TIOJTyYCHHE bubnuorexa [JOK
" | ¥ IpUMEHEHHE https://m.edso0.ru/00ae080a
62 Coenunenust kpemHus B npupoje. O01ue npeacTaBieHus 0o bubmuoreka [JOK
' okcuze kpemuus (IV) u kpeMHHUEBOW KUCIIOTE https://m.edsoo.ru/00ae080a
63. CuiMkaThl, MX UCTIOJIb30BAHUE B OBITY, MEIUIIMHE,

IIPOMBIIICHHOCTH. BaxkHeH e cTponTeIIbHBIC MaTEPHAIIbI:
KepaMHKa, CTEKJIO, IIeMEHT, O€TOH, kene300eToH. [TpobaeMbl




0e30I1aCHOT0 UCIOJIH30BAHUS CTPOUTCIIBHBIX MAaTCPHUAJIOB B
HOBCG,HHCBHOﬁ KHU3HH

. bubnuorexa [JOK
64. [Ipon3BOACTBO CEPHOI KUCIOTHI
https://m.edsoo.ru/00adec8a
65. IIponsBoncTBO ammMuaxa
66 O060011eHue u cuctemMaTu3anus 3HaHul o remMe «Hemeranib! u
' ux coefuHeHus». [loaroroBKa K KOHTPOJIBHOM paboTte
67 Kontponbshas pabora Ne 3 mo teme «Hemeramisl u ux bubnuorexa [JOK
' COEMHEHUS https://m.edsoo.ru/00ae0el8
68 AHanmu3 KOHTPOJIbLHON paboThI 10 Teme «HemeTamsl u ux
' coenuHeHUs». PaboTa Hax ommOKkamMu
OO61ast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB Ha
OCHOBAaHMH X ToJIokeHUs B [lepronnyeckoit cucteme
P bubmnoreka IIOK
69. xumuueckux 3meMeHToB .M. MeHaeneeBa u CTpOEHHUST aTOMOB.
https://m.edsoo.ru/00ae103e
Crtpoenne MeTaJIOB. MeTain4eckas CBsI3b U METaNInYecKast
KPUCTAJUIMYECKAs PELIETKA
. bubnunorexa [JOK
70. ®dusnyecKkre CBOMCTBAa METAILIOB
https://m.edsoo.ru/00ae103e
71 CmuiaBsl (cTalib, YyTyH, JIOPATIOMUHUNA, OPOH3a) U UX bubnuoreka [{OK
' IIPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH https://m.edsoo.ru/00ael156
7 DIEKTPOXUMHYECKUN PsJT HANIPSKEHUI METaIoB. XUMUYECKUE bubnuorexa [JOK
' CBOMCTBa METAJLJIOB https://m.edsoo.ru/00ael 156
. bubnuorexa [JOK
73. XUMHYECKHE CBOMCTBA METAJIIOB

https://m.edsoo.ru/00ael156




[IlenouyHble MeTaILIBL: TTONIOXKEHUE B [leprnoanueckoi cucreme
xuMHu4eckux 3yemenToB .M. MenpaeneeBa, CTpo€HUE UX aTOMOB,

bubnuoreka [{OK

74.
HaxXO0XJIeHHE B pupojie. Pu3ndeckne 1 XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00ae14b2
(Ha mpuMepe HATPUS U KaJIHsl)
75 Oxcubl ¥ THAPOKCUABI HATpHs U Kanus. [I[puMeHeHne menoyHbIX bubmuoreka [JOK
' METAJIJIOB U UX COCTMHEHUMN https://m.edsoo.ru/00ae14b2
[IleouHO3E€MENIbHBIE METAJIBI MArHUN U KaJIBIIUN: MMOJOKEHUE B
76 [Teproanueckoil cucremMe XuMHUYECKUX 3JIEMEHTOB bubnunoreka [IOK
' JI.1. MenneneeBa, CTpOeHHE UX aTOMOB, HAXOXKJICHHUE B TIPUPO/IC. https://m.edsoo.ru/00ael5e8
OuznyecKre U XUMUYECKHUE CBOMCTBA MArHUs U KaJIbLIUS
77 B . ( ) bubmmoreka [JOK
. aXHEUIINe COeTMHECHUS KallbIUs (OKCU, TUIPOKCHI, COIU
> TP ’ https://m.edsoo.ru/00ael5¢e8
. . bubmmnorexa IIOK
78. XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/00ae1886
79 [TpakTuueckas padota Ne 6 « KEcTKOCTh BOJIBI 1 CLIOCOOBI €€ bubnuoreka [{OK
' YCTpaHEHUSD https://m.edsoo.ru/00aelae8
AJIFOMHUHUE: N0JIO)KEeHUE B [lepnoauueckoi cucteMe XUMUYECKUX
bubmunoreka IIOK
80. aneMmeHToB [[.U1. MenneneeBa, CTpoeHHE aTOMa, HAXOXK/ICHUE B
N https://m.edsoo.ru/00aelc64
npupoje. Pusndyeckre 1 XUMUYECKHE CBOMCTBA aTFOMUHUS
81 Avd . bubmnoreka IIOK
: M(pOTEpHBIE CBOMCTBA OKCU/IA ¥ TUJIPOKCUAA ATTFOMUHUS
P P https://m.edsoo.ru/00aelc64
XKenezo: nonoxenue B [leproguyeckoit cucteMe XUMHYECKUX
bu6mmoreka IJOK
82. anemeHToB [[.1. MenaeneeBa, cTpoeHHE aTOMa, HAXOXKJICHUE B

npupozae. Pu3nyecKkrue U XUMUYECKHE CBOMCTBA XKeje3a

https://m.edsoo.ru/00ae1d86




23, Oxkcuppl, ruapokcuasl u conu xenesa (1) u sxxenesa (1) , ux bubnuoreka [{OK
COCTaB, CBOMCTBA U TOJIyYEHHE https://m.edsoo.ru/00ae35e6
24, [Tpaktuueckast pabora Ne 7. Pemenne skciepruMeHTaNbHBIX 3a/1a4 bubnuorexa [JOK
1o TeMe «MeTauIbl U UX COSAUHEHHUS https://m.edsoo.ru/00ae3de8
85. [TonsiTHE O KOPPO3UU METAIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
86. OcHOBHBIE CTTOCOOBI 3aIUTH METAJIJIOB OT KOPPO3HH bubmnoreia LIOK
https://m.edsoo.ru/00ae1278
7 Haxoxnenue meramioB B npupoje. Oo6mue crnocoObl moTydeHus bubnuorexa [JOK
METAaJIJIOB https://m.edsoo.ru/00ael156
88. [TonsiTue 0 MeTauTypruu bubmmorexa LIOK
https://m.edsoo.ru/00ael156
20, O06o00u1eHue 1 cucteMaTu3anus 3HaHu# 1o TeMe «MeTallibl U uxX
coenuHeHus». [loAroToBka kK KOHTPOJIBHOU padboTe
90. KontponbHas padora Ne 4 1o Teme «MeTauibl U UX COSAMHEHUS
91, AHaJIU3 KOHTPOJILHOUM pabOThI MO TeMe «MeTalibl U ux
coenuHeHMs». PaboTa Ham ommOkamMu
BemiectBa u Matepuaibl B IOBCETHEBHON KU3HU YEIOBEKA. ] BuGmorexa LIOK
92. be3onacHoe Kcnonb30BaHKEe BEIIECTB U XUMUYECKUX PEaKIUi B
https://m.edsoo.ru/00ae3{50
obITy. [lepBast mTOMOIIL MPU XUMUYECKUX 05KOTAX U OTPABICHUSAX :
03, XHUMHUYECKOE 3arpsA3HEHNE OKPYKaromIe cpebl (IpeaeibHO bubmuorexa [JOK
JOIyCTUMast KOHLIEHTPALKs BEIIECTB) https://m.edsoo.ru/00ae4270
bubmnoreka IIOK
94. Ponb XxuMuM B penieHuu 3K0JIOrMYECKUX MpoodIeM

https://m.edsoo.ru/00ae4270




[lepuonnueckuii 3axkoH u Ilepuoanueckas cucrema /.M.

95. MeHieneeBa B CBETE TEOPUHU CTPOEHUS aToMa. Bubpl XUMHUYECKUX 1
CBsI3eM
96, Knaccudukaims XuMu4ecKrux peakiuii o pa3TudHbIM |
npu3zHakaMm. CKOpOCTh XUMUUYECKUX PEAKIIUMA
97. Heoprannueckue BeliecTBa, X HOMEHKIATypa U KilacCU(pUKALIISL 1
98. XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB 1
99. Jlucconmaniusi 3JIEKTPOJIUTOB B BOJAHBIX pacTBopax. MoHHbie 1
YPaBHEHUS pEeaKkui
100.
OKUCIUTENHFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1
101. | KoHntponwHas paboTa no uroraM y4eOoHOro rojia (mpoMexyTouHast 1
aTTeCcTaIusl)
102. .
AHaM3 KOHTPOJIbHOM paboThl. PabGoTa Hax omubkamMu 1
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnmonepHoe obmiectBo «M3aatensctBo «lIpocBenienner»
» Xumus, 9 knacc/ 'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A.,

AxmmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»
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