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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 0011ero 00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHICMIMM TMpErnojlaBaHusl y4eOHOro mpeamera «XHUMHUSD» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HW3YUYCHHUS] XUMHU C YU4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs, a TakKe TpeOOBaHMM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroiierocsi, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUSCTBA — CBHIPhEBOHM, IHEPIETUUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJlbIBa€T OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YUYEHHBIX yUeOHBIX mpeameToB: «Okpyxaromuii mup», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAyKW, B MPHOOMIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU W3YUYCHHH BEIIECTB U XMMHUYECKUX PEaKIIUii, B
(opMUPOBAHNY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipn M3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TNPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclioBUil, COCOOCTBYIOIIMX MPUOOPETEHUIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATH U OLEHUBATh SIBJICHUSA
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JIeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyueHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX VISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Knaccubukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB pPA3EIICHHs] CMECE: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(I1IapOCTEePKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KUcCIopoAa B JabdopaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdheKkTa, pa3pymieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ UM B KU3HU 4YelloBeKa. KpyroBopoT BoAbI B MPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWMCTB
BOZIOpo/ia (TOpeHHe), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEWTpanu3aluu, MOJyYEeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIUHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BuUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHNs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YUYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJECKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJ0B, KAJIHS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuvyHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. I[loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAIIEHHbIE HMOHHBIE ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTHU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUAIIMY KUCIIOT, LIeJIoUel 1 coJiei (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOpEeHUEe, pPEaKIUu pa3lIoKeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU OKuciaeHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKIMH, JIeKAllUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaIoIel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAMW, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B nmpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoiyuyeHue, (U3MUecKrue M XUMHUYECKHE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]I, 3arps3HEHUE BO31yXa, MOYBbl M BOJOEMOB). Pocdop, arIOTPONHbIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka s1emMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, [OJIy4€HHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIoTa W e€ coid, UX (pu3MUeckne M XUMHUYECKHE CBOWCTBA, MOJNyYeHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraeposaa (MeTaH, 9TaH, TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
ponM B OKM3HM 4YeloBeka. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX W
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (1V) u kpemaueBoi kucioTe. CHIIMKATHI, UX MCIOJIb30BaHHE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHnm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlOr€HOB M HX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUAEOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Y4EHUE XUMUUECKIX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX ya0OpeHui, NmolydeHue, coorpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dochar-uoH W U3ydYeHHE TPHU3HAKOB UX MPOTEKaHUS, B3aMMOJCHCTBHE
KOHIIEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IMOJyUYEHHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U MX
COCTUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METaIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJibl[usl. BaxkHeiiine coeJuHeHns Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 1o teme «Baxuelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUEH cpeanl (MpeaeibHasl I0MyCcTUMast
KOHLeHTpanus BeuecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnpwle céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHBINH (DaKT, rUmoTe3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJTUI, U30TOIIBI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CIuiaBbl, (PU3MYECKHE BEIMYMHBI, CAWHUIIBI M3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TMOBEJACHUWE W MOCTYNKH CBOUX TOBApPUIICH C TMO3ULUWHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY Il TIOHUMAHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJNIIOJIEHUSI TMpaBuUi OE30MACHOCTH TpU  OOpaIllleHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHMM MO  XMMHH, OCO3HAHHBIKH  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJJaliTUPOBATHCS B IPO(ECCHOHATILHOM Cpene;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOIEd TPUPOIHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
runoTe3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIIHA,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIUKd W IPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PpPpeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
ITO3HABATENBHBIX 3a/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW IENH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CONlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepaqbHOl pabdodeil MporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATEIbHOCTH MO  MOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIIUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBIIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHWS, KOTOPHbIE HMMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN NEATCTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alUIo, KiIacCUu(PUKAIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOUM OCYI0M 1 1a00paTOpHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), TPUTOTOBIICHHIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl HA 06a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENCHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKLMH, IPEAEIbHO IOMYyCTUMAas KOHIECHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh M XapaKTEPU30BATh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIME U CHEHIUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJCTBOM COCTABJICHUS AJICKTPOHHOTO OajaHca dTUX PEaKIIUi;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJIF0O XHMHYECKOIOo JJieMeHTa 1o (opMyJie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0M 1 1a00paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIUSMH II0 BBITIOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3AIIHMIO, BBISBIICHUE IPUUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BertecTBa 1 XUMHUUECKHE bu6nuoreka [IOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe I HEOPraHHYECKUX BelIECTB
21 Bosnyx. Kucnopona. [lonsatue 6 0 0 bubnmnorexka HOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
99 Bognopon.Ilonstue o kucinorax 3 0 1 bubmuoreka [IOK
' U COJIsX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [lonsitue 06 but6mmoreka [IOK
2.3 5 1 1
OCHOBAaHHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c

Htoro no pazneny 30



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

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[Tepuonnueckuii 3aKOH U
IIepuonnueckas cucrema

bu6nuoreka [IOK
A .. 7
3 XHMHYECKHX SIIEMEHTOB ]| https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue
aroma
XUMHUUYECKAA CBI3b.
3.2 OKUCIUTEILHO- 8 bubnnorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTCJILHEBIC peaKHI/II/I
bubmuorexa [JOK
" 1
TOTO Mo pasiey S https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6moteka [JOK
' OCHOBHBIX pa3JIeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [IOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabuble IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumuu. Ponb xumun B 1 0 0 bu6nunorexa LIOK
JKU3HM 4YesoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeToax MO3HAHUS B 1 0 0 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna pabotsl B 1abopaTopuu U Bbu6mmotreka [JOK
3 iy 1 0 1
pUEMBI OOpaILIEHUs C https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 YucThie BelecTBa U CMECH. 1 0 0 bu6nmorexa LIOK
Crioco0sl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Pazgenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [TOK
a . bHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bubnunorexa LIOK
6 A 1 0 0
TOMBE 1 MOTICIYIIH https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHE PJIEMEHTBI. 3HAKU but6mmoreka [IOK
7 1 0 0
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 I1 1 0 0
POCTHIE H CIOHHIE BelecTna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bubnunorexa LIOK

10
BanenTHOCTE aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OrHocuTenbHAas aTOMHAsI Macca.
11 OrHocuTeNnbHAS MOJICKYIIIpHAS bubmorexa [IOK
YIp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHUYECKOT0 bubnuoreka [{OK
3JIEMCHTA B COCIUHCHUHN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3nueckne U XUMUYCCKHE bubnunoreka LIOK
sIBJICHUSI. XUMHUUYECKasl peaKIusi https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHs IPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubmmoreka IIOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koau4decTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa LOK
- yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid
Knaccudukamnmss xumuaeckux
18 €aKui (COeTMHECHHUS, PA3IIOKCHHUS bubmorexa HOK
pedaid A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIKIoneaucT. O000IIEeHnE U bubmorexa [JOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHs 3HAHHUI
20 KonrtponsHast padora Nel mo reme bubnuorexa [IOK

«BerecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopog — niaeMeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUICCKUE
99 CBOMCTBa KHCJIOPOJa (peaKkuu bubmmoreka [JOK
okucienus, ropeaue). [lonsrue o6 https://m.edsoo.ru/ff0d4614
OKCHIax
Crioco0pl Mosty4eHus KUCI0po/ia B
23 J1a00PATOPUU U IIPOMBIIIIIEHHOCTH bubnnorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHsIX
TomnuBo (HePThb, Yroab U METAH).
25 3ar ;13He1§1/1e¢1;03 yxa CIIOCOOBI lro bubmorexa LHOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
IIpaxtrueckas padora Ne 3 o teme
26 «I?Ion YyeHue U I3061/1 aHue bubnmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYEHHUE er0 CBONCTBY
97 Bonmopon — anemeHT u nmpocToe bu6muoreka [JOK
BelecTBO. HaxoxxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
dusnueckre 1 XUMUUECKHE
28 cBoiicTBa Bonopoaa. Ilpumenenne bubmorexa LHOK
flopoZa. Lip https://m.edsoo.ru/ff0d4dd0
BOJIOpOa
bubnunorexa LIOK
29 IT
OIUITHE O KHCIOTax 1 COIAX https://m.edsoo.ru/ff0d50d?2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[Ipaktuyeckas padora Ne 4 o Teme

31 «ITonyduenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 MomsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH Ira30B
35 dOu3nueckne U XUMUYCCKHE bubnunoreka LIOK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubnuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTenb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK
ONpeACIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHast pabota Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KJIacCUpUKAIs, bubnunorexa LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHOBaHUS: COCTaB, bubmuorexa [IOK
KJacCupUKaIUs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeauue): HOMEHKIIATYpa,
46 CHOCO((SBI;) 101 q)eHI/Iﬂ XHMHqZSKHe bubmorexa [JOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
ITpakTuyeckas padora Ne 6.
47 Pelrenne skciepUMEHTANBHBIX 3a7a4 bubmmnoreka HOK
mo TeMe «OCHOBHBIE KJIacChl https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COSIMHEHMID
I'eneTnyeckas CBA3b MEKIY
48 KJaccaMy HEOPraHHYECKHUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCMHEHMI
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9ch?2
KonrtponsHast pabota Ne3 o reme
50 "OCHOBHEIC KJIACCHI HECOPTaHHICCKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKY KIACCHPUKAITUN
bubnunoreka LIOK
51 XUMHUYECKHUX 31eMeHTOB. IloHsTHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

52 XHMHYECKUX dj1eMeHToB /. U. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, TpynIbl, MOATPYTIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCcTaB aTOMHBIX bubmmorexa [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTUS HAYKHU U NIPAKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIM, M€1aror https://m.edsoo.ru/00ada96e
Y TpaXKIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubmuoreka [IOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 Hortmast xiireckas coisp https://m.edsoo.ru/00adac34
50 KoBasieHTHas1 monsipHas XUMU4eCKas bu6muoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenonspHas bubmuoteka [IOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIEHUS bubmmorexa LIOK

https://m.edsoo.ru/00adae28
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63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnunoreka LIOK
4 1
6 OxucauTeny 1 BOCCTAHOBUTEIU 0 0 httos://m.eds00.ru/00adb076
KontponsHas pabora Ne4 o reme
65 «Ctpoenne atoma. XuMHUIECKas 1 1 0 bubmorexa [JOK
P ' https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6o01ienue u 1 0 0 bubnnorexa [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O6o01eHue u 1 0 0 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHbiit ypok. O000mmenue u 1 0 0 Bbu6moteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOI'PAMME
9 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontposbusbie IIpakTunueckue
n/n Bceero u3ydyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
1 [Tepunoanueckasi cHCTEMa XMMHYECKUX 1 0 0 bubmorexa I[JOK
pHoa https://m.edsoo.ru/00adb59
snemenToB /I. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH
. bubmuorexa [IOK
2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 0 0

TIEPBBIX TPEX MIEPUOIOB

https://m.edsoo.ru/00adb6b6
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3 Krnaccudukanust 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bujabl XUMUUECKON CBSI3U U THUIIBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 3SHaHUH
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»

5 Knaccudukanmst XaMuueckux bubnunoreka LIOK
peaKIuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKON

7 eakiuu. [IoHITHE 0 TOMOI'CHHBIX U bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

8 ®DaKTOpPHI, BIUSAIOIINE HA CKOPOCTh bu6nmorexa LIOK
XUMHYECKON PEAKIIUH U ITOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 nuccoruani. CUIBHBIE U ClIa0bIe bubnmorexa HOK

' https://m.edso00.ru/00adcd68
DIIEKTPOIIUTHI
11 HonHbple ypaBHEHNS peakInii bubmmorexa TIOK
P p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEICTABICHUNA 00 bubmmorexa TIOK
. p https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUYECKON JTUCCOITUAITUT
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
. but6mmoreka [IOK
13 MpeACTaBICHUIN 00

AJIEKTPOJIUTUYECKON JUCCOIHAIIHI

https://m.edsoo.ru/00add8b2
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bubnunoreka LIOK

14 IT e e e
OHATHE O TIPOJISE coNen https://m.edsoo.ru/00add9d4
15 O0600I11IeHNE U CUCTEMATU3ALUS bubnunoreka LIOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemrenne sxcriepuMeHTaIbHBIX buGnuorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas paborta Ne2 mo teme
17 «DIIEKTPOIMTUYECKAS TUCCOLMALHAS bubnnorexa [IOK
p A HHALA. https://m.edsoo.ru/00addecO
XVUMUYECKUE PEAKIIH B PACTBOPAX)
OO01as xapakTepUCTHUKA rajJOreHOB.
18 XI/II;IlI/IquKIj/Ie CBI())ﬁCTBa Ha [IpUMeEpE Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoisHas KUCIIOTAa,
19 XHMII/)IquIfHE cﬂoﬁcma MOJIYyUEHHE bubnmorexa HOK
’ y ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[TonydyeHue COJITHON KHUCIIOTHI bubmorexa LOK
y . N ’ https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOWCTB»
Brraucienus mo ypaBHEHUSIM
21 XUMWYECKUX PEAKIIUNA, €CIIH OQUH U3 buGnnorexa [IOK
PCAKIHH, g https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepucTUKa dJIEMEHTOB bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnorpornHbsle MOAU(MUKALINH CEPEI.
23 Haxoxcp €eHHUeE ce Ij[ I/Iq;é c:e I/IHeI;-II/Iﬁ B bubmmorexa TIOK
a p LH https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBoaopoj, cTpoeHue, puzndeckue bubmuoreka [IOK

U XUMHAYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHas KUCIIOTA,

bubnunorexa LIOK

25 H3MYECKHME U XUMUYECKHE CBOMCTBA,
¢ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a

26 MIOJIy4€HUs] CEPHOMN KUCIIOTHI. Bu6muotexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIIei cpelibl COeAMHEHUSIMU
cepbl

97 Brrarcnenne MaccoBoit 1071 BBIXOA bubnuorexa [IOK
MPOAYKTA PEaKIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTUKa 3JIEMEHTOB

28 VA-rpynmnsl. A30T, pacipoCTpaHeHHE bubnnoreka [JOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XMMHYECKHUE CBOMCTBA
AMMuak, ero pu3nyecKue u

29 ¢ . qeHHe 1 bu6nunorexa LIOK
XUMHUYECKHE CBOMCTBA, MO

y https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 mo Teme

30 1?{ P bubmmoteka IIOK

«lTomyuenre ammmaka, u3y4yeHue ero
. y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. P bubnuotexa [JOK

32 ynoOpeHnid. XUMU9IecKoe

3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl
COEIMHCHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Okcun dhocdopa (V) u

bubmmoreka [JOK
33 Pocopuas KHCH? T8, pusHiecKHe u https://m.edSO(])_.[rUIOOadfGBa
XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE
Hcnons3oBanue gochaToB B KauecTBe
34 MHUHEPaAJIbHBIX YA0OPEHHIA. Bu6mmoteka [JOK
3arpsisHEHUE TPUPOAHON CPEIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHHAE B
35 HpHpI())I{e, g)mnljlecéle Y XUMHUYECKHUE bubmmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XHUMHUYECKHE CBOMCTBA. bubnuoreka [{OK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
N bubnuoreka [{OK
37 YroMbHast KUCIOTA i €€ cOMn https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKucsioro rasa. bubmuoteka [IOK
38
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE MOHATHS 00
39 OpraHUYECKUX BEUIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTJIepoaa
40 Kpemnuii u ero coennuenus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAJNIbHBIX 3a/a4 110 TEME bubnmoreka [JOK

«BaxHenme HeMeTaIbl U UX
COCTUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtponsnast padora Ne3 o reme

42 «Baxneme HeMeTauIbl 1 UX buGnuorexa [IOK
https://m.edsoo.ru/00ae0el18
COEIMHEHUS
OO01m1ast XapaKTepPUCTHKA XUMHUECKUX
3JIEMEHTOB — METAJLJIOB.

43 Meramnndeckas CBsI3b U bubnunoreka LIOK
MEeTaJJINYeCcKask KpUCTaIn4ecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nMvecKkre CBOMCTBa
METAJUIOB
XUMHYECKHE CBOMCTBA METAIJIOB.

44 DIIEKTPOXUMUUECKUHI P buGnuorexa [IOK

p N p https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. CrutaBsl. BeauciieHus mo

45 ABHEHUIM XUMHUYECKUX PEAKIIUN bubmiorexa LIOK
yp peaKiui, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
npuUMecH

46 TToHsATHE O KOPPO3UU METAILIOB bubmorexa LOK

pp https://m.edsoo.ru/00ae1278
bubmmoreka IIOK

47 €JI0YHBIE METAJUIEI
m https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUIIBI HATPUS U bubnuotexa [JOK
KaJus https://m.edsoo.ru/00ael14b2

49 IllenouHO3eMeTbHBIC METAITBI — bubmuoreka [{OK
KaJIBIIMA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiime coefUHEHUA Kb Bubmiorexa HOK

a 1 https://m.edsoo.ru/00ael15e8

51 O000IIIEHNE U CUCTEMATU3ALUS

3HAHUH
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubnunoreka LIOK

52 yCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XécTKkoCcTh BOABLI U METOIBI €8 bubnmorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bub6nmoreka [IOK
>4 AioMHHHi https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexa [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuipl, THAPOKCHUIBI U COJU JKele3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3 AL
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnorexa [JOK
«BaxHenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brraucienus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH U3
60 peareHToB /1aH B U30BITKE WU bu6muoreka [JOK
COJIEPXKUT IpUMeCH. Beruncienns https://m.edso0.ru/00ae1750
MacCOBOM J10JI BBIXOJa MPOIYyKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS

3HAHUHI
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Kontponsnast padora Ne4 o reme

62 «Baxueiilue MeTauIbl U UX 1
COCJTMHEHUS
63 BemectBa u maTepuainsl B 1 bubnmnoreka HOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKPY’KaOIIEeH cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubmmoreka [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mmeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBusiit ypok. O6o0mieHue u 1 bubanorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0uieHue u 1 bubmmnorexka [HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xumusa, 8 wmacc/ T'abpuensa O.C., Octpoymor W.I'., CnamxoB C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

2. Xumus, 9 xmacc/ I'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

3. tabmunbl: Ilepuoguueckass cucrema xumudeckux osiaementoB J[. U.
MenneneeBa, TaOnuIla pPacTBOPUMOCTH, DJICKTPOXUMHYECKUU  PST

HaIpsKCHUS MCTAJIIIOB

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-YPOBCHB. -
Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHMsl. -

MeTtoaudeckoe-niocodue-1is-yuntens. pdf

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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