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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YY4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamnu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crparernun oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, YCTaHaBJIWBAET
00s3aTeNIbHOE NIPEIMETHOE COJIEpPKAHUE, IPEyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTH IpeaAMeTa Ui
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeNed H3ydeHUs IMpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTEPUAILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCcKoil, MUIIEBOM U IKOJIOrMUeCKol 6e30MacCHOCTH, PO0IeM 3IpaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OSKCHEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIs1J1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4arOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4eHHH XUMHUHU 0OecredyuBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydenuro. CojeprkaHUe CKIAAbIBAETCS M3 CUCTEMbl MOHATHUH O XMMHYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUUYECKUX IPEACTABICHUN Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MOJYYECHUS U3Y4aeMbIX BELIECTB.

OcBocHHE MPOrpaMMBI 0 XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KaK OJHOIO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpPaBUIl OE30MacHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHUIO PEIICHUM, CIIOCOOHOW aJanTHPOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCcKoe MpUOoOIeHHe O00ydJarmuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUHU;

— o0ecrnieueHre YCIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPA3HOM NIEeATETFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3IyYECHUH XUMHUHU, TMPUMEHATh HMX TPU pEIIeHUH mpobdieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMAaHUCTUYECKUX OTHOIICHHM, TTOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO1m1ee 4nCiio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XHMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosisHue BemiecTB. [lonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMUMHUYECKOI'O 2JIEMEHTA B COEJUHEHUH.

KomnyectBo BemecrBa. Monb. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XuMuieckue ypaBHeHHUs. Kinaccuduxarms XuMU4ecKux peakuui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpPaTopuu M NMpUEMaMU
oOpareHusi ¢ JIabOpaTOpHBIM OOOpPYAOBAHHEM, M3YUYCHHME U OINMHUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (U3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOMN) SBIEHUM, HaOII01eHNe
W ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJjeicTBue sxenesa c pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMydeHHs KHUCIOpoJia B J1abopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTpornHas MOAU(pUKALUs
KHCIIOPOJIA.

TemoBoil 3(dexT XuUMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuH. TomauBO: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Bomopoia B INPUPOIE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknatypa kucinor. @u3nyueckue 1 XUMHUUECKUE
cBorcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJEpKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IpEKpallleHus: ropeHus (mokapa), 03HaKOMJIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIydeHHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHNE OOpPa3lloB HEOPTaHMYECKHUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOJroIeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuil HEUTpalIu3alru, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELICHHE SKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxuelnme
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

IHepuoauvecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
Menpneseea. Ctpoenune aToM0OB. XHMHYECKasl CBSAI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peaknuu

[lepBble MOMBITKM KJIACCHU(PUKAMKM XUMHUYECKHUX 3jeMeHToB. I[loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, UHEPTHBIEC ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCHUIBI U THIIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB [ U.
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3orombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IpyNIaM U epruoam.

3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakJaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIEHUE OIBITOB, WILIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaKk | MOHSTHIA,
ABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, TEOpUs, 3aKOH,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, apxanue, ouocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOpPHbBIE MOPOIbI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4eckux diemeHtoB J[. .
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHU CBOMCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOW PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHMH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTe o ckopocTH xumMuyecko peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHH. DakKTOpbI, BIHAKOIIME HA CKOPOCTH
XUMHYECKON pEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOI0 OajaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BEIIECTB C pPa3jIMYHBIMM BHJAMH XHMHYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcioBHs IPOTEKaHUs peaklUil MOHHOIO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUI M COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaATpHs),
UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpolecca AUCCOLMALUU
KHUCJIOT, ILIENoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU MPOTEKaHMs peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Ta3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX TIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHE, peakUuu pPas3ioKEeHUs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pellIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KUCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIE€HUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (puU3MUECKHe CBOMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3MYECKHUE M XMMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHol Kuciotrel. I[IpumeHnenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUsS. A30T, paclpoCTpaHEHHE B NpUpojle, (QHU3MYecKue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero Gu3andyeckue 1 XMMHYECKre



CBOICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha HMOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJyuyeHHeE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIIed cpeabl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dochopnas kuciora,
dusznyeckue M XHMHUYECKHE CBOWCTBa, mnoiyudeHue. lcmonbizoBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMUYECKUe CBOMCTBa. AncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TI00AIbHOTO TMOTEIUIeHHUs KJIMMaTa, MapHUKOBBIN >@ekT. YronbpHas KucioTa u e
conmu, uX (pU3MYEecKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanbHbBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIAMHEHHSX YIJepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, IJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKh
(OeH3uH), uX posib B OBITY U MPOMBIIUICHHOCTH. [IoHATHE 0 OMONIOrMYeCKH Ba)XKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemuus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 HCIIOJIb30BAHMS CTPOUTEIBHBIX MATEPHAIOB B TIOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMIJIEHHE € OOpas3llaMd XJIOPUIOB (TaJIOr€HHUIOB),
O3HAaKOMJICHHE ¢ oOpasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyraWBaHMsS  caxapa TMOJ  JCHUCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEaKIMH Ha CyiIb(paT-nOH M HaOIOJCHHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO HCIIOJIb30BaHKE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YA0OpEHMUIA,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCTIOIF30BaHUE BHUJICOMATEPUAIOB), M3YYECHHE MOJENeH KPHUCTALTMUECKUX PEImETOK anMasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, ModydeHHe, COOMpaHue, pacro3HaBaHUE
U U3YyYCHHUE CBOWMCTB YTJICKHCIIOTO Trasa, MPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHBl M HW3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajibl M MX COeAHMHEHHS

OOmas XxapakTEepPUCTHKAa XHMHUYECKHX JJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux aemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYECKas
peméTka. DIEKTPOXUMHUYECKUU Pl HampsiKeHUH MeTamuioB. Du3MYecKHe W XUMUYECKUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[llenounbie MeTawibl: nooxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMeHTOB /1.
N. MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B Ipupoae. PU3MYECKUE U XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
IIECIIOYHBIX METAILIOB B UX COCOUHCHHI.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreme xumuueckux aviemMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxkHeilune coerHEeHUs
KanbpIusl (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3nvecKue 1 XMMHYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHHE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOAON (BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTECKaAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, alFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIis ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIeA0BaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTANbHBIX 3a/1a4 10
Teme «BakHeHIIne METaIIBI K UX COSAUHCHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe McHoib30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.



XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpebl (TIpeebHas A0MyCTUMass KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

U3ydeHre 00pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Mescnpeomemnuie ceasu

Peann3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHM B 9 KJlacce OCYLIECTBIISIETCA
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYyYHBIX IIOHATHH, TaK M TOHSATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOme ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHanms, CHUHTE3, KJIacCU(UKALUS, MEPUOIUYHOCTb, HaOJII0IcHHUE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAIIHI.

®dusnka: Marepusi, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUH 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
JUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYCCKUE BEIWYUHBI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpaJIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIBl, TOPHBIC TOPOJIBI, TOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHUSI IPOrPaMMbl OCHOBHOIO O0IIEro 00pa30oBaHUs
JOCTUTAIOTCS B X0/ 00yYEHHs XUMHHU B €IMHCTBE Y4COHOH U BOCIHUTATEIILHOMN JEITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCUHCKMMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU LICHHOCTSIMH, IPHHATHIMU B OOIIECTBE MpaBHJIAMH M HOPMAaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BHUTHS U COLMATHN3AIMU 00yJalOIIUXCSl.

JInuaOCTHBIC PE3yJabTaThl OTpaXarOT T'OTOBHOCTH 06yqafonmxca PYKOBOJACTBOBATHLCA
CUCTEMOM TTO3UTHBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOT'O OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOH MH(MOpPMAIMEH O MEpelOBbIX JAOCTIIKCHUSIX U OTKPBITUSIX
MHPOBOM M OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTH B 06HI€CTB€HHO HOHC3HOﬁ,
y4eOHOHCCIeI0BATEIbCKON, TBOPYECKOW W JPYrMX BHIAX [JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HOIl COBMECTHOM ACATEIBHOCTH IIPH BBIOJIHEHUH Y4eOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIIIOJIHCHUM XMUMHYECKHX O3KCICPHMEHTOB, CO3JaHHU Y4YEOHBIX IPOCKTOB, CTPEMICHHUS K
B3aUMOIIOHMMAaHHIO U B3aMMOIIOMOIIM B IPOIECCe ITOH Y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIECHHE M IOCTYINKH CBOMX TOBapuIIeH C TO3WIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHPOBO33PCHYECKUE  MPEJACTABICHUS O  BEHIECTBE W  XUMHYECKOH  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKW W COCTABIAIOMINE OCHOBY JUIS
NOHUMAaHHsI ~ CYNIHOCTM HAy4YHOW KapTUHBI MHpa, NpeACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOJHOI Cpeloid, 0 poiH
XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

NIO3HABaTeIbHBIE MOTHBBI, HAIlPaBJICHHBIC HAa IOJYyYEHHUE HOBHIX 3HAHUH MO XUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBJICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHON paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOd, NOCTYMHBIMU TEXHHUYECKHMMH CpPEICTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYECHHUIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHMIO, MPOSKTHON M MCCIEIOBATEIBCKON NESTENIFHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHUE LECHHOCTHU JXWU3HHU, OTBECTCTBCHHOI'O OTHOMICHUA K CBOCMY 3J10POBEBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 >KU3HH, OCO3HAHWE TIOCICACTBHIA W HENPHITHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOIMMOCTH COOIOACHUS
npaBuil 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMH BEUIeCTBAMH B OBITY U peajbHOM
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpyaa pa3IndHOro pojia, yBaKEHHUE K
TPy U pe3yJapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
NPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHalbHON AeaTeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 9IK0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0POBOr0 M OE30MaCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS MPaBUi OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke€ B CUTYyAIUAX, YIPOKAIOLIUX 30POBbIO U JKU3HU JIOJCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS PeIleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJBTYpBI, OCO3HAHUSA TIIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM U MyTeH MX pelieHHs
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYMMBIE JJIs1 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUI, TUIOTe3a, (akKT, cUCTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATH NMPE/ICTaBIEHUE O
LEJIOCTHOW HayyHOW KapTHHE MHpa, U yHHUBEpCalbHble ydeOHble NeHCTBUS (I03HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble JlornyecKkue AeicTBUA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHU
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpUTEPUM I KJIacCUPHUKAIUU
XUMHYECKHUX BEIIECTB U XMMHUECKUX peaKlui, yCTaHaBIUBaTh NMPUYMHHO-CIIEJICTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpPeoOpa3oBbIBATH MHIMPOKO
IpUMEHseMble B XUMHM MOJEJbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluuud — Npu peleHHH Yy4eOHO-
MO3HABATENbHBIX 3a/4a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYae€MBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U



XMMHYECKHX PEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIECACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIIEHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHne OmnbiTa MO IUIAHUPOBAHHMIO, OPraHM3allud U IPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 3@ X0/10M IPOLIECCca, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOJBI 10 pe3yjbTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMUHBIX BUI0B
¥ OpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl IHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh Pa3IMuHble METObl U 3alIPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX ISl BBIITOJHEHHsI YU€OHBIX U M03HABATEIbHBIX 33a4
OTIpEeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TpeACTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil TeMmbl, (OPMYIHpPOBaTb CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYE€HHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAeJaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPAaOOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENbCKON NI€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUHN (0OCyXIeHus, OOMEH MHEHHUSIMH, «MO3TOBbBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHle KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBATh, OCYILIECTBIIATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HAaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YE€TOM IMOJIYYEHMs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATHE COOTBCTCTBHUEC IMOJIYYCHHOI'O pe3yjibTara 3asIBIICHHOM e,

YMEHME UCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMbIC B YCIIOBUH 3aJaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B coctaBe npeAMETHBIX pe3yiabTaTOB II0 OCBOEHHIO 00S3aTEIBHOTO COJEPIKAHMS,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENIAIOT: OCBOCHHBIC

O6y‘laIOH_[I/IMI/IC$I HAay4YHbIC 3HAaHHsA, YMCHHUA U CIIOCOOBI HeﬁCTBHﬁ, CHGHI/I(i)I/I‘IeCKI/Ie JJIA

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUbI OCATCIBHOCTU IIO IIOJIYYCHHIO HOBOI'O 3HAHHs, €TI0

HHTEpIIpETALlUN, npeo6pa30BaHmo " IPpUMECHCHUIO B Pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0Aa30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHITHH: aTOM, MOJIEKYJa, XUMHUYECKHUI
9JIEeMEHT, [MPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJS XUMHUYECKOIO
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P (deKT peakuuu, Sapo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHas KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi JA0JIsI BellecTBa (MPOIEHTHAS KOHIIEHTPAllKs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS MTPU ONUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeAeNsiTh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHHSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOAbI, COOTHOCHUTH
00o03HaueHusl, KoTopele UMetoTcsi B Tabiuue «llepuonuyeckas cucremMa XUMHYECKHX
anemeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKaMH CTPOEHUSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacrpezieieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY

sbdexry);



XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIU;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUsI, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XMMUYECKOM peaKkuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM AEATEIBHOCTA — AHAJINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHI0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — IJI M3Y4YEHHsS] CBOWCTB BEIECTB M XMMHYECKUX PEaKLHM,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  MO3HaHWS  —  HaAONmIOJeHWe,  HM3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBII U MBICICHHBIN);

ClIeZIOBaTh MpaBWJIaM TIIOJIB30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJA), MPHUTOTOBICHHUIO
pacTBOPOB € OMNpPENEIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, MIIAHUPOBATH
U NIPOBOJUTHh XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JIaKMyc, peHON(TaTICHH, METUIOPAHXK U APYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSI YMEHUI:

PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHSATHI: XMMHYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCICHUS, XMMHUYECKass pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEaKIUW,  OKHUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakuuH, IpeAesIbHO JIOIyCTUMAas
koHueHrpanus [IJIK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWUYECKUX IIOHATUM U MPUMEHATH OTU
IIOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHU;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBlIeHHMS (OpMYya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEATh BAJIEHTHOCTb U CTENEHb OKUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy coelMHEHMH Mo (opmMynam, BHJ XMMUYECKOH CBSI3M (KOBaJE€HTHas, MOHHa,
MeTaJIJINYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsii HOHA MO XHUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;



packpsiBaTh cMbIch [lepuonnueckoro 3akona [I. . MenneneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OIMMUCHIBATH M XapakTepu3oBaTh Tabnuunyro Gopmy [leprmomuueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPUOJIBI,
COOTHOCHTH 0003HAu€HMs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKOH Tabnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHMUYECKHX DJIEMEHTOB (COCTaB U
3apsij sizipa, oOIee YMUCiIo MEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B Mpeesiax MajblX MEPUOJO0B U TJABHBIX MOArPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOMmMEe M cHenu(puyecKrne XUMHYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KHUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPABHEHUS PEAKIM HOHHOTO OOMEHA, ypaBHEHUS pEaKlMid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEX]y BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (OpMyJie COEMHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN pPEeaKIuu;

coOnrofaTh TMpaBuia TMOJB30BAHHUS XMMHUYECKOM TMOCYIo u  J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAaMU B COOTBETCTBUH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYCHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, Cylb(aT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIeHHWEe, W3MEPEeHHe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3iesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. BenecTBO 1 XUMHYECKHE PeaKIIUU
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
I s 6
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewemon Varpym, Awor goohop i | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e | e o . | , o ox
' ) PYTIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m i https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BOEMsL 3 bubnuoreka [{OK
C3CPBHOC BpE https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mo3HaHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<Il’3a3z[eneHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bubmuoreka [JOK
0 ATOMBL H MOJICKYIIbI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 bu6mmoreka [IOK



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

BelecTB. XUMU4ecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns komrdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaxumgl) (coeH)mHeHml pasyoKeHus Bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIOTIETUCT. O6O6YI_:I.ICHI/IC u bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cMmech razos. Coctas bu6mmoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopuu ZIquOMBIHIJ'IerH(iTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TornuBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bogopona. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus: BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bumorexa LIOK
31 «[lony4yenne u coOupanue BOJAOPOa,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOWCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
r
18 rmceasn neopramiccian. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 "Ochommii ciacen neopraiceKix b orera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
1| maecka snoworton,Towmie Brmorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmiorexa LIOK
52 Ilepuoanueckast cucrema

XUMHYECKHUX 3eMeHTOB /[[. .

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
Ctpoenue 3J1eKTPOHHBIX 060JIO‘-I€KU Butorexa LOK
55 aToMoB 3J5ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

peakmuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuoreka [JOK

64 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ormmmerionteiome |
CBS3En https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 3B0f/iCTB xiMquCKHX 3JICMEHTOB 1 bubmmorexa LIOK
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlTousiTHE O CKOPOCTH XUMUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTepOTeHHBIX PEaKIIUIX
IlousTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecuH. DAKTOPHI, BIUSIONINE 1

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 <<PI')CHIGHI/I6 BKCHpepI/IMeHTaJ'II)HI)IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaxkiuu B pacCTBOPax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUEHHE,
RMITECICHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «I—II)OJ'I eHHue conI;IHoﬁ KHCJIOTBI bubmmorexa LIOK
YEHIT S 07 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Bbruunciienus mo ypaBHEHUsIM
21 XUMHUYECKUX eazp Wi, €CIIM OJUH bubmorexa LIOK
PAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBonopo/i, cTpoeHHUE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
. https://m.edso0.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (pmni[emnl; u XI/II\IZI/I‘ICCKI/IC bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
pacTpovIp PHPOAS, https://m.edsoo.ru/00adeea6
(hU3UYECKHE U XUMUYCCKUE
CBOMCTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

> HOIYHE https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
o | Dot e
yqv 13V https://m.edsoo.ru/00adf180
€ro CBOHCTBY

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COEIMHEHMSIMU a30Ta
o .0 \Y

33 (p(())cc(%)(()) pHaﬂKISII:?n((I::: (b(I())I/II):I/I(‘lez:IIC/II/Ie u Bu6miorexa LIOK

P o https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arpsi3HeHHe
PUPOJHOH cpenbl hocdaramu

https://m.edso0.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pu3snveckue

1 XMMHYECKHE CBOMCTBA.
DKosorndeckue mpoodIeMsl,

CB3aHHBIC C OKCUAOM YTJICPOda

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padora Ne 5.

Pemenne SKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas pabora Ne3 no teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OOm1ast XxapaKTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bubmuoreka [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetayuioB. CruiaBel. Beraucienus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso00.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edso00.ru/00ael1278
47 [IlenouHbIEe METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubmuoreka [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 AKeneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso0.ru/00ae3de8
METaJJIbI U UX COETUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT TpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIHs
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

Xumus. 8 kiace/I"abpuensu O.C., OctpoymoB WN.T'., CnankoB C.A., AKIIMOHEpHOE OOIIECTRO ,
WznatenberBo «IIpocBemienuey;
Xumus 8 kmace: yueonuk O.C.I'abpuensia.-3-¢ uz., nepepad.-M.: [poda, 2014.

METOAUYECKHUE MATEPHUAJIbI JJISI YUUTEJIA
Tabpuensam, O. C. Xumus. 8 kiacc: yueOHUK 1151 o01ieo0pazoBarenbHbix yupexaeaui O. C.
I"a6puensn. -M.: [Ipoda, 2007.
Coopruk MaTepHaJioB MO peanu3aluu (heaepaibHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO
CTaHJapTa o01ero oopa3oBaHus B 0011e00pa30BaTENLHBIX YUPSKACHUAX Boirorpanckoii
obnactu -Bonrorpan: Yuutens, 2006.
L'abpuenan, O. C. Xumusi. § KJ1acc: KOHTPOJIbHBIE U TpoBepodHbie padotsl O. C. ['abupuernsa
u jp. - M.: JIpoda, 2003.
T'abpuensn, O. C. Xumus. 8 xnacc: padbodas rerpaapb k yueonuky O. C. ['abpuensaa O. C.
["abpuensH, A. B. fmykosa. - M.: [Ipoga, 2007.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HMHTEPHET

MynbsTUMeaniiHbIE 00pa30BaTEIbHBIE PECYPCHI.

http://www.chemnet.ru

Iazera «Xumus» u callT 1uis yunrens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtekus [IOP: [Ipenmernas xomtekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnexTpoHHas OHOIMOTEeKa yueOHBIX MaTepHAIOB O XMMHUK Ha oprane Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
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