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®denepanbHas pabouas mporpamMma mo ydeOHOMY mpeaMery «Xumus» (0a30BbIN
YpOBEHb) BKJIIOYAET IMOSICHUTENIBHYIO 3alUCKY, COJEp)KaHWe OOyueHHs, TUIaHUPYyeMbIe
Pe3yNbTAaThl OCBOEHUS MTPOTPAMMBI IO XUMUH, TEMATHUYECKOE TUIAHUPOBAHUE.

[losicHuTenbHasi 3amMcka OTpakaeT oOIue MLeNd U 3aJa4yd U3YYEHUS XUMHH,
XapaKTEPUCTUKY ICUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YyYeHHUI0 OOy4YaroIUMUCH,
MECTO B CTPYKType Y4YeOHOro IjaHa, a TaKXke MOAXOJbl K OTOOpY coiepxaHus, K
OIPEJIEIICHUIO IJIAHUPYEMBIX PE3YJIHTATOB.

Conepxxanne  OOydeHMs]  pacKpbIBaeT  COJEpXKaTeIbHbIE  JIMHUHM, KOTOpbIC
npeasaraiTcs Ui 00s3aTeIbHOTO M3YYEHHS B KaXKJIOM KJlacce Ha YpOBHE OCHOBHOTO
obmero oOpa3oBaHus.

[Inanupyemble  pe3ysabTaThl OCBOEHHS MPOrpaMMbl [0 XHWMHHM  BKJIIOYAIOT
JUYHOCTHBIE, METAINPEAMETHBIE PE3YJIbTAThl 3a BECh MEPHOJ OOYy4YEeHHs Ha YpOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHusl, a TakKe IMpeIMETHbIE TOCTIKEHUS 00ydaromierocs 3a
KQXKJIbIN TOJ] 00ydeHUSI.

MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma Mo XMMHUU Ha YpOBHE OCHOBHOT'O OOIET0 0Opa3oBaHUsl COCTaBJICHA Ha
OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOEHUS OCHOBHOW 0Opa3oBaTENbHON MpPOrpaMMBbI
OCHOBHOTO o011ero odpazoBanus, npeacrasieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCIUTAHUS U ¢ YUETOM KOHIEHIUHU MPENOAaBaHUs
ydyeOHOro mpeameTa «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Iporpamma mo XuMHHM pa3pabOTaHa C LEIbI0 OKAa3aHUS METOJWYECKON MOMOLIU
YUUTENIO B CO3J]aHUM paboueil mporpaMMbl IO y4eOHOMY MIPEIMETY.

[Iporpamma mo xuMuu Ja€T MpeNCTaBICHUE O IeNIX, o0OIel cTpaTeruu o0y4YeHws,
BOCIUTAHMS U pa3BUTHUS 00yUYaIOIIKUXCS CPEICTBAMU YyU€OHOT0O MpeMeTa, YCTaHABIUBAET
o0s3aTeNlbHOE TMPEIMETHOE COJAEpKaHHe, MPEeAyCMaTpPUBAET paclpeiesieHue €ero Io
KJIaccaM U CTPYKTYPHPOBAHHE I10 pa3jiesiaM U TeMaM IPOrpaMMBbl 10 XUMHUH, OIIpeiesieT
KOJIMYECTBEHHbIE W KAayeCTBEHHBIE XAapAaKTEPUCTUKU COJAEpKAHUS, PEKOMEHAYET
NOCJIEIOBATENIbHOCTh ~ M3YYEHHS]  XMMHUM € Y4€TOM  MEXIpPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEN
00y4aronmxcs, OnpenaenseT BO3MOKHOCTU MpeaMeTa JUlsl pealn3allud TpeOOBaHUU K
pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl HA YPOBHE OCHOBHOI'O
oOuiero o0pa3oBaHusl, a TaKke TpeOOBaHUHN K pe3ysbTaTaM 00y4YeHHUS XUMUU HAa YPOBHE
Hesieil M3y4eHus: MpeJMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOW JIEATEIbHOCTU
00ydJaroIerocs Mo OCBOCHHUIO yUeOHOTO COJEP KaHUSI.

3HaHME XUMHUHM  CIYKUT OCHOBOM Jig  (OPMHpPOBAHUS  MHUPOBO33PEHHUS
o0yy4aromerocs, ero MnpeacTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUpA, BaXHYIO POJIb
urparoT GopMHUpyeMble XUMHUEH TPEJCTaBICHUS O B3aUMOIIPEBPAIICHUAX HEPTUU U 00
HBOJIIOIIMM BEUIECTB B MPHUPOJIE, O MyTIX pPEHIeHHs INT0OaTbHBIX MPOOIEM YCTOWYUBOTO
pPa3BUTHUS 4YEJIOBEYECTBA — CBHIPbEBOM, DHEPreTUYECKOW, IHINEBOM M IKOJIOTMYECKOU
0e30macHOCTH, MPOOIIEM 3PABOOXPAHEHUSI.

N3yuyeHune xumun:

CIOCOOCTBYET pealii3aliil BO3MOXKHOCTEH HJisi caMopa3BUTHSL U (OPMUPOBAHUS
KYJIBTYpBI JUUYHOCTH, €€ 001Iel U (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJalIuxcsi,  HAaBBIKOB  MX  CAMOCTOSITENIbHOM  y4yeOHOW  JeATEeIbHOCTH,



IKCIIEPUMEHTAIFHBIX M HMCCIEAOBAaTEIbCKHX  YMEHHH, HEOOXOAMMBIX Kak B
HOBCETHEBHOM KM3HH, TaK U B IPO(PECCUOHATBHON JAeSITETbHOCTH;

3HAaKOMHT €O CHEIU(PUKON HAyYHOTO MBIIUICHHUS, 3aKIabIBAE€T OCHOBBI LIEJIOCTHOTO
B3IJIsiJa Ha €IMHCTBO MPUPOJBI M 4YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTAallOM B
(OopMHPOBaHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH O0y4aroIUXCs;

crocoOcTByeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOLIEHMSI K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOHM BKJaJ B AKOJIOIMYECKOE 00Opa3oBaHUE
00yJaromuxcs.

JlanHble HampaBieHHsT B OOyYEeHMHM XHUMHUU OO0€CleYMBAarOTCS — CHEIU(PUKON
coJiepKaHusl y4eOHOro npenMera, KOTOPbIM SBIISETCS MelarorMuecku aJarnTUpPOBaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHHU Ha ONPEEIEHHOM 3Tare €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOIO 0OILEro o0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHME OOYYalOIIMMHUCS CHCTEMbl IE€PBOHAYAIBHBIX IOHATHH XUMHHM, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAUMMbBIX MOHSTHH OpPraHUYecKON
XUMHH.

CtpykTypa coaepXkaHHMs MpOrpaMMbl MO XUMHHM C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOT0 noaxo/a K e€ n3yuenuro. ConepkaHue CKIAIAbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUI O XMMHUUECKOW PEaKIUu.

O6e 3Tu cHucTeMbl CTPYKTYpPHO OpPraHM30BaHbI MO MPUHLUITY IOCJIEI0BATEIHHOIO
pa3BUTHsA 3HAaHUI Ha OCHOBE TEOPETUYECKHUX NPEICTABICHUN pPa3HOrO YPOBHS:
ATOMHOMOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCEro €CTeCTBO3HaHUs; llepmommueckoro
3akoHa /.M. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH; YYEHHs O CTPOCHHM aToma U
XMUMUYECKOU CBSA3M; MPEJCTABICHUH 00 3JIEKTPOIMTUYECKOW TUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCA Ha OCHOBE SMIMPUYECKU MOTYYEHHBIX U
OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEIOBATENIBHO OT OJHOIO YPOBHSI K JIPYroMmy,
BBIMONHAS (QYHKIMM OOBSICHEHHS M MPOrHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOTyYEHUSI U3Y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUUYECKON COCTABIIAIOIIECH HAYYHON KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW IIPUPOJBIL,
LIEHHOCTHOT'O OTHOILLIEHUS K HAYyYHOMY 3HaHHIO U METOJaM MO3HaHUs B Hayke. 3ydeHne
XUMHUH IPOUCXOUT C MPUBJICYCHUEM 3HAaHUN U3 paHee N3YYEHHBIX yUEeOHBIX IPEIMETOB:
«Oxpyxaronmi mup», «buonorus. 5—7 knacce» n «P@u3nka. 7 Kiracey.

[Ipy W3ydeHUM XUMUHU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKOU
HayKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH JesTeIbHOCTH
YelloBeKa W KakK OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. 3ajaya y4eOHOTO
npeaMeTa COCTOMT B (OPMHUPOBAHMHM CUCTEMBl XUMHYECKHUX 3HAHUA — Ba)KHEHIIUX
(akTOB, MOHATHUN, 3aKOHOB M TEOPETHUECKUX IIOJIOKEHUH, JOCTYHMHBIX 0000IIeHui
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B MPUOOIIEHWH K HAyYHBIM METOJlaM
NO3HAHMUA TPHU HW3YYEHUH BEIIECTB M XHUMHUYECKUX pEakIuid, B (OPMUPOBAHUH U
pPa3BUTHH TO3HABATENBbHBIX YMEHUN M WX NPUMEHEHWU B y4eOHO-TIO3HABATEIHHON H
y4eOHO-HUCCIeA0BATENBCKON AESITEIbHOCTH, OCBOEHUHU MPaBHJI O6€30MacHOr0 O0paleHus
C BelIeCTBaMH B MIOBCEIHEBHOM KU3HU.

[lpy w3yyeHMM XWMUU Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS Ba)XKHOE
3Ha4YeHHE MPUOOpeNn TaKue LeH, KaK:



dbopmupoBanue MHTEJUIEKTYalIbHO pa3BUTOMN JUYHOCTH, TOTOBOM K
caM0O0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TMPHUHATHIO  PEIICHUH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

HAIPaBJIEHHOCTh OOYYEHMsSI HA CHCTEMAaTHYECKOE MNPUOOIEHUE OOyYarommxcs K
CaMOCTOSITEIbHOM IIO3HABATECIIBHOW JIEATEIIBHOCTH, HAYYHBIM METOJaM ITO3HAHMS,
bopMHUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

obecrieueHre YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETCHUIO OO0YYAIOIIMMUCS OIbITa
pa3HOOOpa3HOM JEeATENbHOCTH, IIO3HAHWS U CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJI PA3IMYHBIX BUIOB
JEATEIbHOCTH;

dbopmupoBanue obuieit GyHKIMOHATBHON M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTHU, B
TOM 4YHCJI€ YMEHUN OOBSCHATh U OLEHUBATH SIBJIECHUS OKPYKAIOIIErO0 MHUPA, MCIOIb3Ys
3HAHUS WU OMNbIT, MOJYYEHHbIC NPU H3YYEHUU XHUMHH, NPUMEHATh UX IPU PEHICHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYJOBOM €ATENbHOCTH;

dopMupoBaHue y OOy4yarolUXCsl TyMaHUCTUYECKUX OTHOUIEHUH, IOHUMAaHHUA
IEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMUECKH IIe1eco00pa3HOTo
MOBEJICHUS B OBITY U TPYJIOBOM NEATEIHLHOCTH B IIEJNISIX COXPAHEHUS CBOETO 3JI0POBBS U
OKpYXKaroIIeH MPUPOTHON CPEBI;

pa3BUTHE MOTHBAallMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIECUETIOBEUECKHUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIS U HAMPABICHHOCTU JATbHEHIIIEro 00yUeHuUs.

OO61ee 4yKCiIO YacoB, pEKOMEHJOBAaHHBIX JJIsl U3y4YeHUS XUMuu, — 136 4dacoB: B 8
kJacce — 68 yacoB (2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

JInst KakJIoro Kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET
OBITh UCIIOJIB30BAHO YYAaCTHHUKAaMHU 00pa30BaTENBHOTO MpoLecca B UEIsIX (OPMUPOBAHUS
BapUaTHUBHOM COCTAaBIISIONIEH COJEpKaHUsI KOHKPETHOM paboueit nporpammsl. [Ipu 3Tom
oOs3aTenbHass  (MHBApHAHTHAsl) 4YacTh COJACPIKAHHS — IMPEAMETa, yCTaHOBJICHHAs
MpUMEpHON paboueli mporpaMMoOl, U BpeMsi, OTBOJMMOE Ha €€ U3y4eHHE, JOJKHBI ObITh
COXPaHEHBI OJIHOCTHIO.



COILEPKAHUE OBYYEHUSA

8 KUIIACC

[lepBoHavajbHble XUMHYECKHE TOHATHS

[IpenmeT xumun. Posb XuMHuM B )KU3HH 4Y€JIOBEKA. XMMHS B CUCTEME HayK. Tena u
BelecTBa. Pu3nyecKue CBOKMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BemecTB. [lonsaTue o
MeTOJIaX MO3HaHMs B XUMUHU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHnsi CMeCeu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3IEMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
IIpocTsle 1 c10KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckas ¢Gopmyna. BaneHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHass aroMHass Macca. OTHOCHUTENbHAst
MOJIEKYJISIpHAs Macca. MaccoBasgs [J0JIsI XMMHYECKOIO DJEMEHTAa B COCAUHEHUU.
KommnuectBo BemectBa. Monb. MoisipHass macca. B3anmocBsa3b KoJqnW4ecTBa, Macchl U
yuciia CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COCIMHEHU M.

OuU3NYECKUE U XUMUYECKHUE SIBICHHUS. XUMUYECKasl peakius U €€ NpU3HaKU. 3aKOH
COXpaHEeHHsI MaccChl BellecTB. XUMUYeckue ypaBHeHUs. Kiaccudukainus XUMHYECKHX
peakiuii (coeTuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuyeckuu sKkcnepumenm:

3HAKOMCTBO C XUMHYECKOM TMOCyn0#, mpaBuwiamMu paboTel B JabopaTopuu u
npuémMamu oOpamieHust ¢ JabopaTopHbIM O0OpYIOBaHUEM, H3yYEHHUE W OIMUCAHUE
(GU3UYECKUX CBOMCTB 00pa3I0OB HEOPTaHWUYECKUX BEIIECTB, HAOMIOJACHHE (U3HUUECKUX
(nnaBiIeHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHACHCALIUS
BOJbI) W XUMHUYECKHMX (TOpEHHE CBEYM, TMPOKAIMBAHUE METHOW TMPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIIOTOW) SIBJICHUI, HAOJIIOJEHUE U OINHCAHHUE MPU3HAKOB
NpOTEeKaHWsd XUMHYECKHX peakuuil (pa3joKeHue caxapa, B3aUMOJEWUCTBHE CEpHOU
KHUCTIOTBI € XJOopuaoM Oapusi, pazioxxenue ruapokcuna menu (II) mpu nHarpeBanum,
B3aMMOJIEHCTBUE *Kee3a ¢ pacTBopoM conu Meau (1), usyuenue cnocoOoB pasnencHus
cMecedl (C TMOMOINBIO MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JIUCTUIUISALUA,
xpomaTorpadusi), MpoBEJACHUE OYUCTKH IMOBAPEHHOM COJM, HAOJIOJIEHWE W OINHCAHUE
pE3yJIbTaTOB IPOBENEHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH COXPaHEHHs MAacchl,
CO3JIaHKE MOJIENIEe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelilue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHCIOpOa — 3JIEMEHT U IPOCTOE BEHIECTBO.
Haxoxnenue kuciaopoga B mpupoje, GpusMueckue U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue xkucnopoga. CnocoObl MONy4YeHHs] KHUCIOpPOAa B
nabopatopur U TpomblinuieHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
aJUIOTPONHAst MOAU(UKAIHS KHCIOPOJIa.

TermnoBoit 3¢eKkT XUMUYECKONH peakiui, TePMOXUMHUYECKUE YPABHEHHUS, JK30- H
ASHAOTEPMHUUYECKUE pPEeaKUNU. TOIMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pyleHHe 030HOBOTO CIIOA.

Bomopon — smeMmeHT M mpocroe BemecTBO. Haxoxknenwe Boxopona B IPUPOZAE,
dusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CocoObl moiyueHus. Kucnorsl u
COJIH.

MossipHblif 00BEM ra3oB. PacuéTsl M0 XMMUYECKUM YPaBHEHHUSM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrBopurens. PactBopel. Haceiennsie u
HEHACBIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BelecTB B BoJe. MaccoBas 107151 BELIECTBA B
pactBope. Xumuueckue cBoiictBa Bojbl. OcHoBaHMs. Poib pacTBOpOB B mpupoje U B
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KU3HU YesioBeka. KpyroBopoT Bojibl B pupoje. 3arpsa3HeHue NpupoaHbix Boa. OxpaHa
Y OYHUCTKA IPUPOIHBIX BOI.

Knaccudukanus nHeopranndeckux coenunenuid. Oxcuapl. Knaccudukanus okCHaoB:
cosieoOpa3zyronue (OCHOBHBIE, KHCIOTHBIE, aMOTEpHBIE) U HeEcoJieoOpa3yrolue.
Homenkitarypa okcumoB. Pu3nyueckue M XUMUYECKUE CBOWMCTBA OKCcHAOB. [lomydyeHue
OKCH/JIOB.

OcHoBanus. Kiaccudukanuss oCHOBaHUM: IETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. PU3WYECKHE W XHUMHUYECKHE CBOMCTBA OCHOBAHUI.
[TosmyuyeHne OCHOBaHUU.

Kucnotel. Kinaccuduxamus kucinor. Homenknatypa kucinor. Pusnyeckue Hu
XUMHYECKHE cBoMCTBa KucnoT. Psan aktuBHoctn MetaiuioB H.H. bekeroBa. Ilomyuenue
KHCJIOT.

Comn. Howmenknatypa coseil. ®Pusnyeckne M XHUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuyenue coneil.

['eneTndeckas CBs3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuyeckuii skcnepumenm:

KAueCTBEHHOE OIPEACIICHHE COAEpP)KAHMUS KHUCIOpOAa B BO3JAyXe, IOIy4YEHHUE,
coOupaHue, pacno3HaBaHWE W HU3YYEHHME CBOWCTB KHUCIOpOJa, HaOJI0JaeHue
B3aUMOJCHCTBHS BELIECTB C KHUCIOPOJAOM M YCJIOBHUS BO3HHKHOBEHHS M IPEKpaALCHUS
ropeHusi (moskapa), O3HaAKOMJICHHE C 0OpasllaMH OKCHIOB W OIMUCAHUE HUX CBOWCTB,
MoJIydeHue, COoOMpaHHe, paclo3HaBaHME M HU3Y4YEHHE CBOWMCTB BojJopoaa (TopeHue),
B3auMojeiicTBue Boaopoaa ¢ okcugomM wmeau (1) (BO3MOXHO HCMOIB30BaHUE
BUJIECOMATEpUAIOB), HAOJIOJeHHE O00pa3lloB BEHIECTB  KOJUYECTBOM |  MOIb,
UCCIIeIOBAaHUE OCOOEHHOCTEW pPAaCTBOPEHHS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JT0JIEN PAaCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJbI C METa/NIaMU (HaTpUEM U KalbIeM) (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEpUANIOB), HCCIIEJOBaHWE OOpPA3l0B HEOPTaHMYECKHX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAOJIOJIEHME HW3MEHEHHS OKpAaCKM MHJMKATOPOB B pPAacTBOpax KHUCIOT U
nieynioue, n3ydeHue B3aumojeicTBus okcuaa Meau (II) ¢ pactBopom cepHOM KHUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTPAIU3ALMK, [T0Jy4EeHUE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHUE OJIHOTO METaJljIa IPYTUM U3 PacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTABHBIX
3a7a4 1o TeMe «BaxHeime kiiacchl HEOPraHUYECKUX COCTMHEHUI.

Ilepuoanyeckuit 3axoH u Ilepuoanyeckas cucreMa XMMHYECKHX JJIEMEHTOB
JA.A. MenaeneeBa. CrpoeHue aTomMoB. XHMHYECKas CBsA3b. OKHUCIUTENbHO-
BOCCTAHOBHTE/IbHbIE PeAKIIUN

[lepBbie MOMBITKH KiIacCU(UKAUU XUMUYECKHX 3JeMEHTOB. [loHsiTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOUYHO3EMENbHBIE METAJIJIbI, TAJOTE€HbI, UHEPTHHIE
rassl). DJIIEMEHTHI, KOTOpbIe 00pa3yroT aM(oTepHbIE OKCHIBI U THIPOKCHIBI.

ITepnoguuecknuit 3akoH. llepuommnueckas cucrema xumuudeckux siemeHToB J[.H.
MenneneeBa. Koporkonepuognas u anuHHONepuonaHas ¢opmsl [lepuonnyeckoit
cucTeMbl XUMH4ecKuX 31eMeHToB .M. Menneneesa. Ilepuonsl u rpynmnsl. @uzndeckui
CMBICJI OPSAAKOBOTO HOMEPA, HOMEPOB NEPUO/IA U IPYIIIIHI JIIEMEHTA.

Crpoenue aromoB. CocrtaB aToMHBIX saep. M3oromsl. Onextponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB MEepBBIX 20 XMMHUYECKUX 3JeMEHTOB llepmommyeckoit
cucreMbl J[.MI. MenneneeBa. XapakTepucTHKa XHMHMYECKOTO JJIEMEHTa II0 €r0
nonokenuto B Ilepuonnueckon cucreme /.M. Menneneena.



3aKOHOMEPHOCTH  H3MEHEHHMs  pajuyca aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METAJNINYECKUX U HEMETAJUINYECKUX CBOMCTB 10 TPYyIIaM U IIEPUOIAM.

3nauenue llepuognueckoro 3akoHa u Ilepuogudeckol CHUCTEMBI XHMHUYECKHX
AIIEMEHTOB JJIs Pa3BUTHs HAYKU U NpakTuku. (.M. Mennenees — yu€HbIi U IPaskIaHHH.

Xumuueckas  cBsizb.  KoBaneHTHas  (mOJdsipHas M HENOJIsIpHAsi)  CBA3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTEIbHOBOCCTAHOBUTENBbHBIE peakuuu. IIpoueccsl
OKHCJIEHHSI U BOCCTAHOBJIEHUS. OKHCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii s3xcnepumenm:

U3y4eHue 00pa3lioB BEIIECTB METAJIJIOB U HEMETAJUIOB, B3aUMO/JICHICTBIE THAPOKCHIA
IIMHKa C pacTBOpaMU KHCIOT M IIEJIOYEH, IPOBEACHUE OIBITOB, WJUIFOCTPUPYIOIIMX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOpEHUE, pEaKLUU Pa3oKEHNUs,
COCTMHEHU).

Mesicnpeomemmnuie cesa3u

Peanmu3amuss MeEXNpeIMETHBIX CBA3€H IIpM H3YyYEHWH XHMHM B 8§ Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KAaK OOIIMX €CTECTBEHHOHAYYHBIX MMOHSATHM, Tak
U TOHATHUM, SBISIIONIMXCA CHCTEMHBIMU JUIsI OTHENBHBIX INPEJMETOB €CTECTBEHHO-
Hay4HOTO IUKJIA.

OO01mue ecTecTBEHHOHAy4YHbIE MOHATHA: HAYYHBIA (akT, TWIIOTE3a, TEOpHUs, 3aKOH,
aHalu3, CHUHTE3, Kilaccupukauus, I[EePUOJUYHOCTb, HAOIIOJACHNUE, SKCIIEPUMEHT,
MOJCIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aToM, IEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIWZ, HW30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUH 3apsj]l, BELIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHUE BEIECTBa, Ia3, (M3MYECKUE BEJIMYMHBI, €IUHUIBI U3MEpPEHUs,
KOCMOC, TUTaHETHI, 3BE311bI, COonHIE.

buonorus: poTocunrtes, apixanue, buocdepa.

['eorpadus: armocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE MOPOJbI, TOJE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIEC PECYPCHI.

9 KUIIACC

BeurecTtBo M1 XUMHYECKas peaKIus

Ilepuonnueckuii 3akoH. llepuonnueckass cucreMa XUMUYECKUX 3ieMeHToB J[.U.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHUX
AJIIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIMs, KAIBLMSA U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cucrtemMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUJIbl XUMUYECKON CBSI3U. THIBI KPUCTALUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAIIMYECKOM pEMETKM M BHJA
XUMUYECKOHN CBS3U.

Knaccudukanus u HoMeHKIIaTypa HEOPraHMYECKHUX BEIIECTB. XMMHUYECKUE CBOWCTBA
BEILIECTB, OTHOCAIIMXCSA K PpAa3JIM4YHBIM KJAccaM HEOPraHWYEeCKUX COEIUHEHUN,
TEHETUYECKAsl CBSA3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMu4eckux peakuuid Mo pPa3inYHbBIM TNpU3HAKaM (110 YUCTYy U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 W3MEHEHHIO
CTENeHEel OKUCICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO
KaTajan3aTopa). JK30- U S3HI0TEPMUUYECKHUE PEAKLIUU, TEPMOXUMHUYECKHE YPABHEHUS.

[TonaTne o0 CKOpPOCTHM XHUMHYECKOM peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTE€HHBIX U TIeTEepPOreHHBIX
peakuusx. [Ionarue o katanmse. [loHsATHE 0 XMMUYECKOM PaBHOBECHH.
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@akTOpbl, BIHSAOIMIKE HA CKOPOCTh XUMHYECKOM PEaKUUH M IIOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENBHO-BOCCTAHOBUTENBLHBIE PEAKIIUH, SJICKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHOMN peaKkuuu. Cocrasnenue YpaBHEHUU OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOIB30BAHMEM METOA AJIEKTPOHHOIO OanaHca.

Teopust 3JIEKTPOTUTUYECKON OUCCOLUMALUU. OJNEKTPOJIUTHI W  HEIJIEKTPOJIMTHIL.
Katnonbl, aHvoHbl. MeXaHM3M JUCCOUMANMUA BEIIECTB C Pa3JIMYHBIMU BHAAMU
xuMuyeckon cBs3u. Cremnenb quccoruanuu. CUabHbIE U caadble 3JIeKTPOIuThl. Peakiiuu
MOHHOTO OOMeHa. YCJIOBHUS TPOTEKAaHUS peaKIUil HOHHOrO OOMEHa, TMOJIHbIE |
COKpalIEéHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBa KUCIOT, OCHOBAHUM U COJENl B
CBETE MPEJICTABICHUIN 00 IEKTPONUTHUECKON Auccoruanuu. KauecTBeHHbIE peakiiiy Ha
WOHBI. [loHATHE O THApPOIN3E CONEH.

Xumuyeckuii skcnepumenm:

O03HAKOMJICHHE C MOJEISAMH KPUCTATUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB U HEMETauioB (Tpaduta M anMasa), CIOKHBIX BEIIECTB (XJIOpHUIA HATPHUSA),
UCCIEAOBAaHUE 3aBUCUMOCTHM CKOPOCTHM XHMHMUYECKOW peakuuu OT BO3IEHCTBUS
pa3nuYHbIX (AKTOPOB, HCCIEAOBAHHE HIIEKTPOMPOBOJIHOCTH PACTBOPOB BEIECTB,
mpoiiecca JAUCCOIMAIMU KHUCIIOT, IIeIoYell U coyiei (BO3MOXKHO HCTOJB30BaHUE BUJIEO
MaTepHUaIoB), MPOBEICHHUE OMbBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIUil
MOHHOTO 0OMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKkIuil (ropeHue,
peakiny Pa3jIoKEeHMs, COCAMHEHHS), pPACMO3HABAHHE HEOPTaHWYECKUX BEIIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEAKIINI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTasibl 1 MX cOeIUHEHUSA

OOGmias xapakTepucTrka rajsoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHbIC
creneHu okucieHus. CTpoeHne u puanueckue CBOMCTBA MPOCTHIX BEIIECTB — rajJOT€HOB.
XUMHYECKHME CBOIICTBA Ha mpuMepe xjopa (B3aUMOJEHCTBHE C METaJlJIaMu,
HEMeTalulaMU, IienodaMu). XjaopoBogopond. CossiHasi KHCIIOTa, XUMUYECKHE CBOMCTBA,
MoJy4YeHue, mpuMeHeHne. JleicTBue xjopa W XJIOPOBOAOPOJA HA OPraHW3M YEJIOBEKA.
Baxnerimme xJ10puapl 1 X HAX0XKIECHUE B MPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOpPOJIa U cepbl. AJUIOTPOINHBIC MOAU(DHUKAIIUA KUCIOpOAa U cepbl. XUMUUYECKUE
cBoiicTBa cepbl. CepoBo0poa, CTpOeHUE, (PU3NUECKUE M XUMHYECKHE CBOMCTBA. OKCHIBI
cephl KakK TMPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas kucinota, (Qusnueckue u
XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kiacca KHUCIOT U CHeHUupUUYECKUE).
XVWMUYECKHUE PEaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIOco0a TOMydeHUs
cepHoll kucnotel. [Ipumenenne cepHoit Kucnotel. Conu CepHON KUCIIOThI, KAUeCTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ coeIMHEeHUH B pupoe. XUMUYECKOe
3arpsi3HEHUE  OKPYXKAIOIIeW cpefpl COSAUHEHUSMH Ccepbl  (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/yXa M BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAIICHUS.

OOGmras xapakTepucTHUKa 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBbIC CTETICHU OKHUCICHHS. A30T, paclpoCTpaHEHHE B MpUpoje, (HPU3NYECKUE U
XUMHUYECKHe cBoicTBa. KpyroBopor a3zora B mpupoae. AMMHaK, ero (usudeckue u
XUMHUYECKHE CBOWCTBA, MOJIydeHHE W mpuMeHeHue. Conmu aMMOHUS, X (U3HUYECKHE U
XMMHYECKHE CBOICTBa, NpuMeHeHHe. KadyecTBeHHass peakius Ha HOHBI AMMOHUS.
A3oTHas Kucjiora, €€ ToJlydeHue, (pU3NYECKUe M XUMHUYECKHE CBOIWcTBa (0OIMe Kak
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NPEJCTaBUTENs Kilacca KUCIOT U crnenudpudeckue). Mcmonp30BaHue HUTPATOB U CONEH
aMMOHHSIT B KayeCTBE MHHEPAIbHBIX yA0OpeHHil. XUMHYECKOE 3arpsi3HEHUue
OKpY’KaIOIIEH Cpellbl COCIMHEHUSIMHU a30Ta (KUCIIOTHBIE TOXIM, 3arpsS3HEHHUE BO3AYXa,
nouBsl U BogoémoB). docdop, amnorponHsie moaudukanuu docdopa, dpusudeckue u
xumuueckne cBoctBa. Oxcun ocdopa (V) u docdhopHas kucinora, Gpuanyeckue u
XUMHUYECKHE CBOWCTBa, monydeHue. HMcmons3oBanue ¢ochaToB B KauyecTBe
MUHEPAJIBHBIX YI00pEHUH.

OO61mas xapakrepucTtuka 1eMeHTOB [VA-rpynmnbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHUCIEHHUSA.  YTJIEpoi,  aUIOTPOIHbIE  MOAU(UKALINH,
pacupocTpaHeHue B Tpupojie, (GU3MYecKHue W XUMUYECKHE CBOMCTBA. AjcopOums.
KpyroBopot yriepona B npupozge. Okcuabl yriaepoaa, UX (U3HYECKHE U XUMUYECKUE
CBOICTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBI, [TOJIYyYEHUE U IPUMEHEHHE. DKOJOTUYECKUE
npoOJsieMbl, cBsi3aHHble ¢ okcuaoM yriaepoaa (IV), rumoresza rinobalbHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIN 3¢ dexT. YroimpHas KuciaoTa M e€ coid, ux (Quanyeckue u
XUMHUYECKHE CBOMCTBA, MOTyYeHHE U MpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-
uoHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble TMOHATHA OO0 OpPraHUMYECKHX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoza (MeTaH, 3TaH, STUIEH, aleTUIIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).

[TpupoaHbIe HCTOYHUKHU YTIEBOAOPOIOB (yroJib, MPUPOJIHBIN Ta3, He(Th), MPOTYKTHI
ux TnepepaboTku (OeH3MH), MX poyib B OBITY W HOpOMbIILIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH BAa)KHBIX BELIECTBAX: XKUPAX, O€lKax, yrieBOJax — U MX POJIM B KU3HU
yesioBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckre M XUMHUYECKHE CBOMCTBA, MOJYYCHHE U TMPUMEHEHUE.
Coenunenust kpemHusi B npupoge. OOuue npencrabienus 00 okcuae kpemaus (IV) u
KpeMHUeBOl kuciore. CWIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiimme crpouTenbHble MaTepuanbl:  KepaMUKa, CTEKJIO, IEMEHT, OeTOH,
xene300eToH. [IpoGnembl 06€30MacHOr0 MCMHOIB30BaHUSA CTPOUTENBHBIX MaTepuajoB B
IMOBCEIHEBHOM KU3HU.

Xumuyeckuii skcnepumenm:

HU3ydeHHe oO0pa3lloB HEOPraHWYeCKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBEJICHNE KAaYEeCTBEHHBIX peakUui Ha XJIOPUJ-WOHBI M HaONIOJICHHE NPU3HAKOB HX
NPOTEKaHHUs, OMbIThI, OTpaXkarolue (PU3NUECKHEe U XUMUYECKHE CBOMCTBA rajoreHOB U
UX COCAMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BUIAEOMATEPUAIIOB), O3HAKOMIIEHHE C
oOpasnamMu XJIOpHAOB (TaJOTeHUJIOB), O3HAKOMIICHME C oOpa3inamMu cepbl u eé
COEJIMHEHUSAMHU (BO3MOXKHO MCIIOJIb30BaHUE BUAEOMAaTEpHaliOB), HAOIIOJACHHE Mpolecca
oOyrnuBaHus caxapa MoJi IEHCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOWCTB pa30aBIEHHOM CEPHOM KHUCIOTHI, IPOBEJECHHE KaueCTBEHHOMU
peakuuu Ha cyib(paT-uoH M HaOIOJIeHHE MpU3HaKa €€ MPOTEeKaHMs, O3HAKOMIIEHHE C
¢usnyeckumMu  cBoiicTBamMu  a3ota, ¢ochopa W HX COEAMHEHUH  (BO3MONKHO
UCTIOJB30BAHUE BHIEOMATEPHATIOB), OOpasliaMu a30THBIX U (HOCHOpPHBIX yHOOpEeHHIA,
noJjiyueHue, cobupaHue, paclo3HaBaHHE M M3y4YE€HHE CBOWCTB aMMHaKa, MPOBEJECHUE
KaueCTBEHHBIX peaKIMil Ha MOH aMMOHHA U (Qoc]aT-uOH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCITOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YUYEHHUE MOJIENEN KpPUCTAINIMYECKUX
peméTok anmasa, rpadurta, QyiepeHa, O3HAKOMJICHHE C TPOLIECCOM anacopOnuu
pPacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHBOrasa,
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MnoJiydeHue, coOupaHue, paclo3HaBaHUE U U3YUCHUE CBOMCTB YIJIEKHCIIOrO Trasa,
MPOBEJACHUE KAYCCTBEHHBIX peEaKIuii Ha KapOOHAaT W CHJIMKAT-HOHBI M HW3y4YeHHUE
MPU3HAKOB ~ HMX  NPOTEKAHWs,  O3HAKOMJIEHME C  NPOAYKIMEH  CHUJIMKATHOMU
MPOMBIIIIJICHHOCTH, PpEIIEHHUE OHKCIEPUMEHTANBHBIX 3aJau Mo Teme «Baxueiiue
HEMETAJIJIBI M UX COCIMHCHUS.

MeTanibl M MX COeTMHEHHS

OO0mas xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METaJJIOB HAa OCHOBAaHMHM UX
nonoxxkenusa B llepmogmueckoit cucrteme xumuueckux 3nemeHToB [[.M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHue MeTauioB. MeTamuyeckas CBsSI3b W METalIMuecKas
KpUCTAJUIMYECKass PpemETKa. DJIEKTPOXMMHUYECKUN  pPsJl  HANpsOKCHUH  METaJIOB.
duznueckue U XMMUYECKHE CBOMCTBAa MeTaJI0B. O0IIHEe ClIOCOOBI TOJIyYeHHUSI METAJIIOB.
[lonsiTe 0 KOPPO3UHM METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, YyryH, TIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B OBITY U MTPOMBIIIJICHHOCTH.

[[lemounsie MeTauibl: TONOXKeHHEe B llepumomuueckoil cuUcCTeME XUMHUYECKHX
snementoB /.M. MeHneneeBa, CTpOEHHE HMX AaTOMOB, HAxXO0XAEHUE B MPUPOJE.
dusznueckue W XMMHUYECKHE CBOWCTBa (Ha mpuMepe HaTpus W Kamus). OKCHIbI U
TUPOKCUJIBI HATpUsI M Kaliusl. [IpuMeHeHre 1eTI0YHBIX METAJIJIOB U UX COCTMHEHUMH.

[[lenoyHO3eMeNbHBIE METAJIBI MAarHUKA M KaJIbIUU: mojoxeHue B [lepuonnueckon
cucreme xuMuueckux sneMeHToB .M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKIECHUE
B npupoje. PuU3nyuecKkue W XMUMHUYECKHE CBOWCTBA MarHus W Kalblusa. Baxkneiiue
COCMHEHUSI KalbIus (OKCHUI, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
yCTpaHECHHUSI.

AnmoMuHui: nonoxkeHue B Ilepuoguueckoil cucremMe xumuueckux snementoB J[.1.
MenzeneeBa, CTpOCHHE aToMa, HaxoXKAeHHWE B mpupoje. PU3MUecKne U XUMHYECKHUE
CBOMCTBa amOMUHUA. AMGOTEPHBIE CBOMCTBA OKCU/IA U THAPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuomnueckoid cucremMe XuUMHUUYECKUX diaeMmeHToB J[.H.
MenpeneeBa, CTpOGHHE aToMa, HaxoXKJAeHHWE B mpupoje. PU3nyecKkue U XUMHYECKHUE
cBoicTBa xene3a. Okcuapl, ruapokcuabl U conu xenesza (I1) u xenesa (IIl), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuii skcnepumenm:

03HAaKOMJICHHE C o0OpaslaMyd METaUIOB M CIUIABOB, UX (PU3HMYECKUMH CBOWCTBAMH,
M3y4YCHUE pe3yJIbTaTOB KOppO3UH METaJJIOB (BO3MOXKHO HCITOJIb30BaHUE
BUJIEOMATEPHUANIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHIA KalbLUs U HaTpUs C BOJOH
(BO3MOKHO HMCITOJIb30BAHKUE BHUJIEOMATEPHAIOB), UCCICAOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoiiecca TOPEeHHs Kelie3a B KUCIOpoie (BO3MOXKHO MCIOIb30BaHUE BUACOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIUi Ha HOHBI (MarHus, KaiabIus, aTFOMUHUS,
nunka, xene3a (II) u xenesa (III), memu (II), HabGmroneHME W ONMMCaHUE MPOIECCOB
OKpallMBaHUs MJIAMEHU MOHAMHU HATPUS, KAJIUS U Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHS U
TUAPOKCHAA LHMHKA, PEIICHHWE OHKCIEPUMEHTAIbHBIX 3a1ad 1o Teme «BaxHelmme
METAJUIBI ¥ UX COCTMHCHUS.

XuMHS M OKpY KA0IIAas cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
WCIIOJIb30BAHME BEIIECTB W XHUMHUYECKMX peakiuii B ObiTy. IlepBas momoms npu
XUMUYECKHUX 0KOTax U OTPABIICHUSIX.
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XUMHYECKOE 3arpsi3HEHUE OKpYyKawIlledl cpenbl (mpenesbHas JOMycTUMAas
KoHIeHTpauusa BemecTB (mamee — [IJIK). Ponp xumum B pelieHUM 3KOIOTHMYECKUX
mpoOeM.

Xumuueckuui skcnepumenm:

u3ydyeHue oOpa3loB MarepuajgoB (CTEKJIO, CIUIABBl METAIOB, MOJIUMEPHBIC
MaTepHuaJbl).

Meowcnpeomemmuvie ces3u

Peasmzanus MeXnpeIMETHBIX CBsA3€d IIPU  HM3YYEHMM XMMHUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TIOHATHM, SIBISIIONIMXCS CHCTEMHBIMHU JUISL OTIENBHBIX TPEIMETOB €CTECTBEHHO-
Hay4HOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TOHSATHUSA: Hay4YHBIM (pakT, TMmores3a, 3aKOH, TEOpus,
aHallu3, CHUHTE3, Kiaccu(ukaius, TMepUuoJAUYHOCTb, HAONIOJCHHE, SKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHHE, MOJCNb, SIBJICHHE, MApHUKOBBIA 3IP(DEKT, TEXHOIOTHS,
MaTepHUabl.

®dwuszuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, H3OTOIIBI,
pPaZMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOTHUKH,
JTURJIEKTPUKH, (DOTOIJIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ras, pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUTMYECKas pemETka, CIUIaBbl, (U3HYECKUE
BEJIMYMHBI, EIUHUIBI HU3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3JBI,
Connue.

buonorus: QgorocuHTe3, apixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHBIE
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, IUTATEIbHbIEC BEIECTBA.

['eorpacdus: atmocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE MOPOJbI, TMOJE3HBIC
HCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.
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INIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOI'O OOILEro 0Opa3oBaHUs
JNOCTUTAIOTCA B XO0J€ OOYy4YeHHMs] XMMHUU B €IMHCTBE Yy4e€OHOM M BOCIUTATEIbHOU
JEATENBHOCTH B COOTBETCTBUU C TPATULMOHHBIMA POCCUHCKUMH COLUOKYJIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMM, PUHATHIMHU B OOILIECTBE MPaBUIaMH U HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCAM CaAMOIIO3HAHMSI, CAMOPA3BUTHS U COLUAIN3ALUU
00ydJaromuxcs.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh 00YJAIOIIUXCSI PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMIl U pacCUIMPEHUE OIbITa JAESATEIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOro0 BOCIMTAHMA:

LEHHOCTHOTO OTHOIICHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HAacCJEeAMI0, TOHUMAaHMS 3HAYEHHs] XMMUUYECKON HAayKU B KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BJIaJeTh JOCTOBEpPHOH uHpopMalueil o mepeaoBbIX
JOCTHKEHUAX U OTKPBITHSAX MUPOBOM M OT€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HaHUAX 00 yCTpOICTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOIr0 BOCIMTAHMS:

IIPEICTABICHUS O COLMAIBHBIX HOPMAX U MPAaBWJIAX MEKIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATEIbCKOM, TBOPYECKOW M JPYyruxX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENIbHOCTH  TNPH  BBINOJIHEHUU  Y4EOHBIX,
NO3HABATEIbHBIX 3314, BHIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN yYEOHBIX
IPOEKTOB, CTPEMJICHHMS K B3aMMOIOHUMAaHHUIO M B3aMMOIIOMOILIM B IpoLEcce 3TOM
y4eOHOM J1eATeIbHOCTH, TOTOBHOCTU OIIEHMBATh CBOE IOBEJEHUE M IOCTYNKH CBOMX
TOBapHILEHd C NO3ULUM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUI TIOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUA:

MHUPOBO33PDEHUECKHE TIPEJACTaBICHUS O BEUIECTBE W XUMHUYECKOM pEaKIuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTAaBISIOLIME OCHOBY
JUIsl TTIOHUMAaHHUsS CYIIHOCTM HAyYHOW KapTUHBI MHUpa, MpPEICTaBIE€HUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3IX YeJIOBEKA ¢ MPUPOJHOMN Cpeioi, O
POJIM XMMHH B [TO3HAHNUHU ITUX 3aKOHOMEPHOCTEN;

NO3HaBaTeIbHbIE MOTHBBI, HAIlPaBJICHHbIE HA MOJIyYEHHE HOBBIX 3HAHHUH MO XUMUH,
HeoOX0oIuMbIe JIJ1s1 00BSICHEHUST HA0JI01aeMbIX MTPOLIECCOB U SIBJICHUH, T03HABATENIBHOM,

UHPOPMAIIMOHHOW W  YMTATEJIbCKOW  KyJIbTypbl, B TOM 4HCJE€ HaBBIKOB
CaMOCTOSITEIbHOU pa®oTBl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JHTEPaTypoil,
JOCTYIHBIMU TEXHUYECKUMU CPEICTBAMU UH(OPMAIIMOHHBIX TEXHOIOTHH;

UHTEpEeC K 00YYEHHUIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K CaM00Opa30BaHUIO, TPOCKTHON U MCCIIEOBATEIBCKON NESATENBHOCTH, K OCO3HAHHOMY
BbIOOPY HANIPABJIICHHOCTH M YPOBHS 00y4YeHUS B AaJIbHEUIIEM;

4) popmupoBaHusi KYJbTYPBbI 310POBbS:

OCO3HAHME LEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOUIEHHMS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3/I0POBBIA 00pa3 *KU3HU, OCO3HAHUE TIOCIEICTBUI U HEMPUATUE BPEAHBIX
npuBblYeK  (YmOTpeOJieHUs  ajKOToJis, HAapKOTHUKOB, KypeHHs), HEO0OXOJIUMOCTH
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coOmoieHusT MpaBmil 0€30MaCHOCTH MPH OOPAIICHHH C XMMHYECKUMHU BEIIECTBAMH B
OBITY U peajlbHOM KU3HU;

5) TPyA0BOro BOCIIUTAHUA:

UMHTEpEC K MPAKTHUYECKOMY H3Yy4deHHUI0 npodeccuid M Tpylda pas3jdyHOro poja,
YBaXEHHE K TPYAy M pe3yJbTaTaM TPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHMs NMPEJAMETHBIX 3HAHUM MO XMMHHU, OCO3HAHHBINA BBIOOp MHIMBUIYaTbHOMN
TPAaCKTOPUU TNPOAODKEHHS] O00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTM K XHMMHH, OOILECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCHEIIHON
npo(eCCUOHAIBHOM JAEATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTH
allalTUPOBAThCS B IPO(ecCHOHATIBHOM CpEIE;

6) 3K0J10rM4ecKOro BOCIMTAHUSA:

AKOJIOTMUECKH 11eJ1IecCO00pa3HOe OTHOIIEHHWE K NPUPOJE KAaK MCTOUYHMKY KU3HM Ha
3emie, OCHOBE €€ CYIIECTBOBAaHUS, NMOHMMaHUE LIEHHOCTU 3J0pPOBOTO U 0€30I1acHOIo
oOpa3za U3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3MUYECKOMY U
NICUXMYECKOMY 3JI0pOBbIO, OCO3HAHME IIEHHOCTU COOJIIOJICHHUS NpaBHJI O€30MacHOTO
HOBEJICHUS IpU paboTe C BEIECTBAMH, a TAKXKE B CUTYaLIUsAX, YITPOKAIOLIUX 3I0POBBIO U
JKU3HHU JIIOAEH;

CIOCOOHOCTU MPUMEHSATH 3HAHUS, MOTy4aeMble MPU U3YUYEHUU XUMUU, JUISl PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXAKOWIEW NPUPOAHOW CpPENOM, Ui IOBBIIICHUS YPOBHS
HKOJIOTUYECKOHN KYJIbTYpPbl, OCO3HAHUSA II100ATBHOTO XapakTepa 9KOJIOTHYECKUX MpodiieM
U IyTed HUX peleHUs MOCPEICTBOM METOJOB XHWMHUHU, HKOJIOTMYECKOrO MBIIUICHUS,
YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOW, KOMMYHHKATUBHON M COIMAIbHON
IIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYUMBbIE AJi1 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIe TMOHATHS (3aKOH, TEOpHs, NMPHUHIMI, THIOTEe3a, (akxT,
cUCTEMa, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE HMCIOIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4YeOHBIX MpEeAMETaX M IMO3BOJSIIOT Ha OCHOBE 3HAHMM M3 ATHX NPEIMETOB
dbopMupoBaTh MpPEACTaBICHUE O LIETOCTHON HAy4YHOM KapTHHE MHpA, U YHUBEPCAJIbHbIC
yueOHble JeicTBUs (ITO3HABaTeNbHbIE, KOMMYHUKATHUBHBIE PErYJISTHBHBIC), KOTOpHIE
oOecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHHPOBAHUIO U
OCYIIECTBJIICHUIO YYEOHOMU AESITEeIbHOCTH.

OgByageHne NO3HABATEJIbHBIMH YHUBEPCAJbHBIMH Y4eOHBIMU AeHCTBUSIMHU

ba3oBble Jlornuyeckue aeicTBUA:

YMEHHUSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHHUS] NMPU OCBOCHUM 3HAHMI:
pacKpbIBaThb CMBICT XUMUYECKUX TMOHATUH (BBIAEIATH HMX XapaKTepHble MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH IOHSATUSIMH), HCIIOJIB30BaTh IOHATUS IS
OOBSICHEHHS OTIENbHBIX (DAKTOB M SIBICHUM, BHIOMPATh OCHOBAHHS M KPUTEPUU IS
KJaccu(pUKAMM XUMUYECKUX BEIIECTB M XWMUYECKHUX peaKluil, yCTaHaBIMBAaTh
NPUYHMHHO-CIIECACTBEHHBIE CBA3M MEXAY OOBEKTAMHM HW3YYEHHUS, CTPOHUTH JOTHYECKHE
paccyxaeHusl (MHAYKTUBHbBIE, JAEIyKTUBHBIE, II0 aHAJOlWH), JEJaTb BBIBOABI U
3aKJTIOUYCHUS;

yMEHHE TpPUMEHSATh B  Ipolecce TMO3HAHWS  TNOHATHS  (IpeIMeTHble U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIN, HCIIOJIb3yEMblE B XHUMUH,
npeoOpa3oBbIBaTh IIUPOKO NPUMEHSEMbIE B XHMHUU MOJENbHBIE NPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKast (opMyia U ypaBHEHHE XUMHUYECKON
peakuuy — MpU pelIeHUH Y4eOHO-TIO3HABaTENbHbBIX 33/1ad, C YYETOM 3THX MOJEIbHBIX
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NPEJCTAaBICHUI BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKH H3Yy4aeMBbIX
O0BEKTOB — XMMMYECKHMX BEIIECTB M XUMHUECKUX pPEaKIHi, BBISBIATH O00IINe
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBSI3M M MPOTHBOPEYHs B H3Y4aeMbIX
npoueccax U sSBJICHUSX.

ba3oBble ucciiegoBarebcKue AeiCTBHA:

YMEHHE HCII0JIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHMUS,
a TaKKe B KaUeCTBE OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABMIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

npuoOpeTeHrne OomblTa MO0 IJIAaHUPOBAHWIO, OpraHu3alMM M MPOBEIEHUIO
YUEHUYECKUX HKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0A0M IPOIEcca, CAMOCTOSITEIbHO
IPOrHO3UPOBATH €r0 PE3yNbTaT, (HOPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 110 pE3yIbTaTaM
IIPOBEJIEHHOTO OIbITA, UCCIEI0BAaHNUSA, COCTABIATH OTUET O MPOJIETaHHOU padoTe.

Pabora ¢ undopmaunmeii:

yMEHHE BbIOMpATh, aHATM3UPOBATh U MHTEPIPETHUPOBATH MH(DOPMALUIO PA3TINUHBIX
BUJIOB U (DOPM MpPEACTABICHUS, TOTYyYaeMyI0 U3 Pa3HbIX UICTOYHUKOB (HAyYHO-

HOMYJISIpHAS TUTepaTypa XUMHUECKOTO COAECpKAHUS, CIPABOYHbIE TOCOOMS, PECYPChI
WuTepHeTa), KPUTMUECKHM  OLICHMBATh  INPOTUBOPEUYMBYIO M  HEIOCTOBEPHYIO
MH(pOpPMALINIO;

YMEHHE MPUMEHATh pa3jMYHble METOAbl W 3alpochl MpU MOUCKE U OTOOope
UH(pOpPMAIMK U COOTBETCTBYIOIINX JAHHBIX, HECOOXOAUMBIX JUIS BBIITOJHEHUS YYEOHBIX U
MO3HABaTENbHBIX 3a/ad ONpENeNEHHOr0 TUIla, MNPUOOpPETEeHHE OmbiTa B 00JACTH
UCIIOJIb30BaHUST  MH(OPMALIMOHHO-KOMMYHHMKAaTUBHBIX ~ TEXHOJIOTMM,  OBJIaJIeHUE
KYJIbTYpOI aKTUBHOI'O MCIIOJIb30BAHUS PA3IMUHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BbIOMpATh ONTUMAIbHYIO (QOpMY MNpeAcTaBieHUs HHGOPMAIMM U WIIOCTPUPOBATH
peliaeMble 3a7aud HECJIOKHBIMH CXE€MaMH, ArarpaMmamu, IpyruMu ¢GopMamu rpaguku
1 UX KOMOWHAITUSIMU,

YMEHHE HUCIOJIb30BaTh U aHAIM3UPOBATh B MIpoLiecce YUeOHOM U HUCCIIeI0BATEIbCKON
NEeSATENbHOCTH HMH(OPMAIMIO0 O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa U
TpPaHCIOPTa Ha COCTOSIHUE OKPY KaIolel MPUPOIHOMN CPEeIbl.

OBi1ajeHNe KOMMYHUKATUBHBIMHM YHUBEPCAJbHBIMH Y4eOHBIMU 1e/iCTBUAMMU

yMEHHE 3a7aBaTh BOMNPOCHI (B Xoj€ auanora u (WiaM) AMCKYCCHUHU) IO CYIIECTBY
o0cyx1aeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEIJI0KEHHON 3a7a4u;

npuoOpeTeHrne OmbITa MPE3eHTAllMd PEe3yJIbTaTOB BBHIMOJHEHUS XHMHUYECKOTO
JKcrepuMeHTa (1abopaTOpHOro OIbITa, Ja0OpPaTOpHOM paboThl MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTE B COBMECTHOW €O CBEPCTHHKAMM II03HABATEIBHON W
UCCIICZIOBATEIbCKON JIEATENIbHOCTA TPHU PEIIEHUH BO3HUKAIOUMX MpoOiIeM Ha OCHOBE
yuéTa OOIMX MHTEPECOB M COTIACOBAHUS MO3UIUK (0OCYKIEHUs, OOMEH MHEHUSMH,
«MO3rOBBIE€ IITYPMbI», KOOPJMHALM COBMECTHBIX JIEHCTBUM, ONpEIEICHUE KPUTEPHUEB
10 OLIEHKE KaueCTBa BHIIIOJHEHHON paOdOThI U IpYTHE);

OgaageHue peryiSTHBHBIMH YHHBEPCAJIbHBIMH Y4eOHBIMH ACHCTBUSAMM:

YMEHHE CAaMOCTOSITEIbHO  ONpeAeNaTh Ledd  JeATeIbHOCTH, IUIAaHHUPOBATh,
OCYILECTBIISITh, KOHTPOJMPOBATH M TPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO
NeSITEeNTbHOCTh, BBIOMpaTh Hanbonee 3((EeKTHBHBIE CMOCOOBI pPEUICHHS YYEeOHBIX W
MO3HABaTENIbHBIX  33Ja4, CAMOCTOSITENIbHO  COCTaBISATh  WJIM  KOPPEKTUPOBATh
IIPEIJIOKEHHBIN AITOPUTM JCHCTBUM NPU BBINOJHEHHUH 3aJaHUM C Y4ETOM IOJYYCHUS
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HOBBIX 3HAHUU 00 M3y4aeMbBIX OOBEKTAX — BEMIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBHE NOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON L€, YMEHUE MCIO0JIb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, PE/IJIaraéMbl€ B YCIIOBUU 3aJaHUM.

IHPE/JMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX PE3yNbTATOB MO OCBOCHHUIO OOSA3aTEIBLHOTO COJEpKaHMUs,
YCTaHOBJIEHHOTO JaHHOW (enepasibHON pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHbBIC
00y4YarolMMKCS HAY4YHBIC 3HAHUS, YMEHUSI U CHOCOOBI NEHCTBHM, crielupUUYECKUe s
MpeAMETHOM 001acTu «XUMUS», BUIBI ICSITEIHHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpETAIlN, MPeoOpa3oBaHUI0 UM MPUMEHEHHIO B Pa3NIUYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsX.

K xoniy oOydenuss B 8 Kkjacce MpeAMETHBIE pPe3yJbTaTbl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaThb CPOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

PacKpbIBATh CMBIC OCHOBHBIX XUMUYECKHUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, IPOCTOE BEILIECTBO, CJII0KHOE BELIECTBO, CMECH (OTHOPOHAS U HEOJHOPOAHAS ),
BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsi M MOJIEKYJISIpHAas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIpHasE Macca, MaccoBas JOJII XUMHUYECKOTO »3JEMEHTa B COEJUHEHUH,
MOJIIPHBIA  00BEM, OKCHJA, KHCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPUIATEIHHOCTD,
CTENCHb OKWCIICHMs, XHMHUYECKash peakuus, KiIacCupUKaIUs peakluuil: peakiuu
COCIMHEHUS, PEaKIMH PA3JI0KECHUsI, PEAKIMU 3aMEIICHUs, pPeakiuu oOMeHa, 2K30- U
HHIOTEPMHUUECKHE PEAKINHU, TETUIOBOM A(h(dEKT peakiuu, SApo aTroma, 3JIEKTPOHHBIN
CJIOM aroMa, aToMHas OpOUTalb, PaAUYC aToMa, XUMHYECKas CBSI3b, MOJSIpHaAs M
HETOJIsIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, UOH, KATUOH, aHWOH, PACTBOP, MacCcoBast
JI0JIs1 BellecTBa (IPOLIEHTHAs! KOHLIEHTPALUsl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUM U MPUMEHATH 3TU
MOHSITHSA MPU OMTUCAHUU BEIIECTB U X MPEBPAICHUIA;

UCIIOJIh30BaTh XMMHUYECKYH0 CHUMBOJUKY JJIsI COCTaBlIeHHs (OpMYT BEIIECTB U
YpPaBHEHUI XUMHYECKUX PEAKLINM;

OTPENIEeNATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, CTEICHb
OKHCJICHUS DJJIEMEHTOB B OWHApPHBIX COCIWHEHMSIX, NPUHAIICKHOCTh BEIIECTB K
OTpEeICIEHHOMY ~ KJIacCy COeAMHEHWH 1o ¢opMyliaM, BHJI XUMHUYECKOH CBS3HU
(xOBaJI€HTHAs U NOHHAsI) B HEOPTaHMYECKUX COCAUHEHUSX;

packpeiBaTh cMbici Ilepuoanueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB XHMHUUYECKHX DJJIEMEHTOB OT UX
nonoxeHus B Ilepuogmueckoil cucTteMe, 3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJICKYJISIPHOTO yU€HHS, 3aKOHa ABOTaJIpO; OMUCHIBATH U
XapakTepuzoBaTh TabmuuHyro ¢Gopmy Ilepuoamdeckoil  CHUCTEMBl  XUMHUYECKHUX
DJIIEMEHTOB: pa3nyaTh TMOHATHS «rJaBHas mnonarpynmna (A-rpynma)y u «moOouHas
noarpynmna (b-rpynma)», manble ¥ OOJBIIME TEPUONBI, COOTHOCUTH OOO3HAYCHUS,
KOTOpble uMeroTcs B Tabnuie «llepuonnueckas cucrema XUMHYECKUX dieMeHToB J[.U.
MeHaeneeBa» € UYHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XUMHUYECKHUX
DIIEMEHTOB (COCTaB W 3apsij sijipa, 00Iee YHCIIO JIEKTPOHOB U PACTPEICIICHHE WX TI0
AIIEKTPOHHBIM CJIOSIM);

KIacCUPUIIUPOBATh  XUMHYECKHE  DJIEMEHTHI, HEOPraHMYECKHE  BEIECTBa,
XUMUYECKHE peakUuuu (10 YUCIY U COCTABY YYACTBYIOIIMX B PEAKIMHU BELIECTB, IO
TerioBoMy 3 dexTy);
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XapaKTepru30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMIHBIX
KJIAaCCOB,  IOATBEpXkJasi  ONUCAHWE  MPUMEPaMH  MOJIEKYJAPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIUII;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOI'O COCTaBa,
BO3MOHOCTH MPOTECKAHHUS XUMUYECKUX MTPEBPAIICHUN B PA3JIUYHBIX YCIOBUSX;

BBIYMCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIDHYIO M MOJSIDHYKO MacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa Mo (OpMyJe COEAMHEHHS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIVH;

IIPUMEHATh OCHOBHBIE OINEPALMUA MBICIUTEIBHON NEATEIbHOCTU — aHAJIM3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHUCTEMATU3allUI0, KIacCU(PUKAIUIO, BBISBICHUE MPUYMHHO-
CJIECTBEHHBIX CBA3CH — JUISI M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLUU,
€CTECTBEHHO-HAayUHbI€ METO/Ibl IO3HAHUSI — HAOIIOJEHUE, U3MEPEHHUE, MOJICIHPOBAHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN);

cleloBaTh IMpaBWJIaM TOJb30BaHUSA XUMHUYECKOM ToOCyAod U JabopaTOPHBIM
0o00pyZOBaHMEM, a TaKXe IpaBujaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBITIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO U
coOupanuio ra3000pa3HBIX BeHIecTB (BOJOpPOJa W  KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPENETEHHON MacCOBOM JOJIEN paCTBOPEHHOIO BEUIECTBA, IIJIAHUPOBATH U
IIPOBOJIUTh XHMHMYECKHE OSKCIEPUMEHTBHI IO PACIIO3HABAHHWIO PACTBOPOB IIEIOYEN M
KHUCIIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakmMyc, (heHoN(TaIenH, METHIOPAHXK U APYTHE).

K xoniy oOydenuss B 9 kiacce MNpeaMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJE€HTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKHCICHMS, XUMHYECKas peakius, XUMHYeCKas
CBA3b, TEIVIOBOM 3(P(EKT peakuuu, MOJIb, MOJSIPHBI 00BEM, PACTBOpP, SIEKTPOIMUTHI,
HEDJICKTPOJIUTHI, AIEKTPOJIUTHYECKAsT UCCOIMAINS, pEeaklud HOHHOro OOMeHa,
KaTajgu3aTop, XUMHUYECKOE paBHOBecHE, O0OpaTuMble M HeoOpaTHUMble pEeaKlUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAHOBJICHHE, a/UIOTPONHs, aM(OTEepHOCTh, XMMHUYECKas CBS3b (KOBaJIEHTHA,
WOHHAs, METaJUIMYecKas), KpUCTaJUIMuecKash pemI€TKa, KOPpO3Us METaIOB, CILIABHI,
CKOPOCTh XMMHMYECKOW pEaKiuu, MNOpeAesbHO naonyctumas KoHmneHtpauus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHN U MPUMEHSTh ITH
MOHATHS MTPU ONMCAHUY BEIIECTB U UX MPEBPALICHU;

UCIOJIb30BATh XUMHYECKYI0 CHMBOJHUKY JUJIi COCTaBJICHUS (OpPMYJ BEUIECTB MU
YpPaBHEHUN XUMHYECKUX PEAKLINM;

ONpPEAENHATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COEIMHEHUSX PA3JIUYHOr0 COCTaBa, MPUHAJIE)KHOCTh BELIECTB K ONPEIEIEHHOMY KIIacCy
coenmvHeHU 10 (opmyram, BHJA XUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs,
METaJUIMYeCKas) B HEOPraHWYECKUX COEAUHEHHUSX, 3aps] HOHA MO0 XUMHUYECKOU
dbopMyIe, xapakTep cpenbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUN, TUI
KPUCTAJUTMYECKOM PEIIETKH KOHKPETHOTO BEUIECTBA;

packpsiBaTh cMbIch [lepuoanyeckoro 3akona /(.M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHWMAaHHWE: OMUCHIBATH M XapaKTepu3oBaTh TaOnmuHyio ¢opmy llepmonnueckoit
CHUCTEMBbl XHMHYECKHMX DJIEMEHTOB: pa3linuaTh TOHSATUSA «TJaBHas mnoarpymnma (A-
rpymmna)» u «mnobounas mnoarpymnmna (b-rpymma)», Manple ¥ OOJbIIME TEPUOBI,
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COOTHOCUTH 0003HAYEHHsI, KOTOPBIE UMEIOTCS B MIEPUOJUIECKON TabIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHMUYECKHX d3JEMEHTOB (COCTaB W 3apsij spa,
olliee 4uciao 3JIEKTPOHOB M pacipesiesieHUe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o011Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEAMHEHUN B Mpeaenax
MaJIbIX TIEPUOJIOB ¥ TJIABHBIX MOATPYIII C YIETOM CTPOCHHUS UX aTOMOB;

KIacCUUIUPOBATh ~ XMMUYECKHE  DJIEMEHTBl, HEOpraHHMYecKHe  BEIIeCTBa,
XUMHYECKUE peakuuu (M0 YMCIYy M COCTaBy YYacTBYIONIMX B PEAKIMH BEHIECTB, IO
TEII0BOMY 3(PhEKTy, 10 U3BMEHEHUIO CTETICHEN OKUCICHUS XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUYECKHE XUMUYECKHUE CBOMCTBa
MPOCTBIX M CJIOKHBIX BELIECTB, MOATBEPKIasi ONMUCAHUE MPUMEpPAMU MOJEKYISIPHBIX U
WOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

COCTaBJIATb YPAaBHEHMS D3JIEKTPOJUTUUYECKOM ITUCCOLMALMM KHUCIIOT, IIENOYeH Hu
coJiel, TOJNHBbIE M COKpAlIEHHbIE YpaBHEHHS peaklUuid HMOHHOTO OOMEHa, ypaBHEHHS
PEaKIHii, MOATBEPXKIAIONINX CYIIECTBOBAHNE T€HETHUYECKOW CBSI3UM MEXIY BEIICCTBAMU
pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMIl MOCPEICTBOM
COCTAaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIIHii;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHUS, BO3MOKHOCTH
NPOTEKAHHSI XUMHYECKUX MPEBPALICHUN B PA3INYHBIX YCIOBHSIX;

BBIUUCIISITE OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo (opMyje COEAUHEHHsS, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUIECKON PEAKIINN;

coOnroaTh TMpaBuUiia TOJB30BAaHUS XHMHYECKOW TIOCYAOW U J1abOpaTOPHBIM
o0opyZoBaHHEM, a Takke IMpaBWiia OOpaIleHUsI C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMH TI0 BBITIOITHEHHUIO JTAOOPATOPHBIX XUMUYECKHUX OIMBITOB 1O TOJTYICHHUIO U
coOupaHHIo Tra3000pa3HbIX BEIIECTB (AMMHUaKa U YTJIEKUCIIOro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPHKIAIOIINE KAUECTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpWUI-, OpomMua-, woauna-, kapOonat-, Qocdar-,
CWIIMKAT-, Cynab(aT-, TUIAPOKCUA-MOHBI, KAaTHOHBI aMMOHHS ¥ HWOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX BEIECTB;

NPUMEHSTh OCHOBHBIE OINEPAllMK MBICTUTEILHONU NESTENbHOCTH — aHAJIN3 U CHHTE3,
CcpaBHEHHE, 0000LIEHNE, CUCTEMATU3aI1IO, BBISIBIIEHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3el
— JUTSI W3YYCHHUs CBOWMCTB BEIIECTB M XUMHYECKUX PEaKINil, €CTECTBEHHO-HAYyYHBIC
METOAbl TMO3HaHMA — HaOJIIOACHHE, W3MEPEeHUEe, MOJCIUPOBAHUE, OSKCIEPUMEHT
(peanbHBIN U MBICIIEHHBIH).
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TEMATHUYECKOE IINITAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3aeoB KoanyecTBo 4acoB
n/n U TeM MPOrpamMMbl Bceero Kontpoabubie | IlpakTnyeckue
padoThI padoThI

Pa3zgea 1. IlepBoHavajibHble XMMHUYECKHE OHATHSA

1.1 | Xumus — BaxxHas 00J1acTh 5 0 2
€CTECTBO3HAHUS U
MIPAKTUICCKON JIEATETHHOCTH

YeoBeKa

1.2 | BemectBa u XuMHu4ecKkue 15 1 0
peaKIu

Hroro o pazaery 20

Paznen 2. BaxkHeiinue npeacTaBuTe/Id HeOPraHuyecKnx BelecTn

2.1 | Bo3nyx. Kucnopon. [lonsitue 06 | 6 0 0
OKCHIax

2.2 | Bomopon. [lonsitue o kucnorax | 8 0 1
U COJISX

2.3 | Bona. PactBopsl. [lonsitue 06 5 1 1
OCHOBaHUSX

2.4 | OCHOBHBIE KJIaCCHI 11 1 1
HEOPraHWYECKUX COCTMHECHUN

Hroro no pazgeny 30

Paspnea 3. Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX
3jemenToB /. U. MenaeseeBa. CTpoeHHe aTOMOB. XHMHY€ECKAasl CBA3b.
OKHCINTENbHO-BOCCTAHOBHUTE/IbHbBIC PeaKIMU

3.1 | llepuoguveckuii 3aKOH U 7 0 0
[Iepuonnueckas cucrema

XUMHUYECKUX deMeHToB /I. .
MenneneeBa. CTpoeHue atoma

3.2 | XuMmuueckas CBA3b. 8 1 0
OKUCIIATEIBHO-
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BOCCTAHOBUTEJIbHBIE PEAKLIUH
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO | 68 4 5
[TPOIT'PAMME
9 KIIACC
Ne HaumeHoBaHue pa3aesioB Kouu4vecTBO 4acos
n/n U TeM MPOrpaMmMbl Bcero Konrpoasubie | IlpakTuyeckue

padoThI padoThI

Paszpnen 1. BemecTBo M XMMHU4YeCKHE PeaKIMU

1.1 | [loBTOpeHnue u yroyoienue 5 1 0
3HAHHU OCHOBHBIX PA3/I€IOB
Kypca 8 Kiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0
XUMUYECKUX PEAKIIUI

1.3 | DnexTponuTuyeckas 8 1 1
nycconuanusg. XuMHUECKHE
peakIuu B paCTBOpax

Hroro no pazneny 17

Pasnen 2. HemeTa/sIBLI M X COeMHEHUS

2.1 | OOmas xapakTeprucTruKa 4 0 1
XUMHYECKHX 3JIeMeHTOB VIIA-
rpymsl. ['anorenst

2.2 | O0mmas xapakTeprucTUKa 6 0 0
XUMHYECKHX JIEMEHTOB VIA-
rpynnsl. Cepa u €€ coeIMHEHUS

2.3 | O06mas xapakTeprucTHKa 7 0 1
XUMHYECKUX DJIEMEHTOB VA-
rpymnmsl. A30T, pocdop u ux
COCIIMHCHUS
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2.4 | O0mas xapakTepucTuKa 8 1
XUMUYECKHX 31€MEHTOB [VA-
IPYIIIBL. YTIEpOa U KPEMHUHN U
UX COECIUHEHUS

Hroro mo pazaery 25

Pasznea 3. Mera

JIJIBI 1 UX COCAMHCHUA

3.1 | OOwmume cBoOiicTBa METAJLIOB 4 0

3.2 | Baxueiinme MeTaJuIbl U UX 16 1
COEIMHEHHUS

Hroro mo pazaery 20

Paznen 4. Xumusi u okpy:xa

o1as cpeaa

4.1 | BemecTBa u MaTepuansl B 3 0
KH3HH Y€JI0BEKa

HToro no pazuemny 3

PesepBHOE Bpems 3 0

OBUIEE KOJIMYECTBO YACOBIIO | 68 4

I[TPOI'PAMME
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ITOYPOYHOE IIJIAHUPOBAHHUE 8 KJIACC

KoauuecTBo yacoB
Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Konrpouabnsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI

IT .P

1 DEIMET UM TOID XHUMHH B 23 1 0 0 https://m.edsoo.ru/L62DS2CZR
yenoBeka. Tena u BelecTBa

2 [TonsiTve 0 MeTOZaX MO3HAHUS B XUMUH 1 0 0 https://m.edsoo.ru/9ZJAEW050
[TpakTuueckas padora Ne 1 «IIpasuia

6 6 N

3 PabOTEL B TA0OPATOPHI H HPHEMH! 1 0 1 htps://m.eds00.ru/L 5EW4353D
oOparieHus ¢ 1abopaTopHbIM
000pyIOBAaHUEM
4 .C 0

4 HICTRIC BEIECTRA T EMECH. THOCO0H 1 0 0 https://m.eds00.ru/6TME21FW8
paszfenenus cmecei
[IpakTuueckas pabora Ne 2 «Pa3nenenue

) cMmeceil (Ha mpuMepe OUYMCTKY TOBAPEHHOU 1 0 1 https://m.edso0.ru/K3LS5MCRY
COJIH)»

6 ATOMBI 1 MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/BLS04WTB8

; XUMUYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIbI) 1 0 0 httos://m.edsoo.ru/AH3DADNAX
XUMHYECKHX JJIEMEHTOB

8 [IpocTble U CllokKHBIE BELIECTBA 0 0 https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJIIPHOE yUCHHE 1 0 0 https://m.edsoo0.ru/IMOBJ3QZ5
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xumunyeckas popmyina. BaneHTHOCTD 1 0 0 https://m.edsoo.ru/IMC496FX6
aTOMOB XUMUYECKUX JIEMEHTOB
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

OtHOCUTEIbHAA aTOMHAg Macca.

11 https://m.eds00.ru/PIZPCIMDX
OTHOCHUTENbHAS MOJICKYJIIpHAs Macca

12 MaccoBast 1011 XUMUYECKOI0 JJIEMEHTA B httos://m.eds0.ru/GHVEBOMVE
COCANMHCHUU
K . Monas. M

13 O/IMFACCTBO BELIECTBA. MIOIb. VIOJAPHAd https://m.edsoo.ru/368UNL5Y2
macca
() ecKHue ecKue e .

14 HBITHCCKIE 1 XMMHIHCCIUC ABICHIT https://m.edsoo.ru/YZM8S6ATH
XuMuueckas peakuus
I1

15 PHSHAKH H YCITOBHA IPOTEHAHI https://m.eds00.ru/N6DVNIKQ5
XUMHUYECKUX PEaKIUi
3 )

16 QKON COXPAHCHI MAcChl BELICCTR https://m.edso0.ru/M8DS4IHVM
XHAMHUYECKUE YPABHEHUS
B clie 0JINYECTBA, MACChI BEIIECTBA

17 PIMCIICHILL KOTHHCCTRA, MACCL! BEIECTD https://m.eds00.ru/LUY9U3EQE
M0 YPaBHEHUSIM XUMUYECKUX PEaKIUil
Knaccudukanmsi XuMHUUECKUX peaKIHid

18 (coenuHEeHUsI, pa3OKEHUS, 3aMEIICHHUS, https://m.edsoo.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIuKIoneaucT. O000IIeHNE U https://m.edsoo.ru/P1IWARH3AB
CHCTEMATH3aIUs 3HAHUH
KonrtponsHasg padora Nel o Teme

20 p p https://m.edsoo.ru/ON62SNERU
«BeHIeCTBa U XUMHNYCCKUC peaKIII/II/I»
Bo3ayx — cmecsk razos. CocTtaB Bo3ayxa.

21 Kucnopon — aneMeHT u npocroe https://m.edsoo.ru/ XONONRN1P

BemiecTBo. O30H
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

22

dusnueckre 1 XUMHUYECKHUE CBOMCTBA

KHUCI0POAa (PEaKLIUU OKUCIICHHS, TOPEHHE).

ITousitue 06 oxkcumax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOBbI MoTy4eHHst KHCIOPOaa B
1abopaToOpUH U MPOMBIIIIIEHHOCTH.
IIpumMeHeHue kuciopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoi 3¢(HEKT XUMUUECKON PEAKITHIH,
MIOHSTHE O TEPMOXUMHUYECKOM YPaBHECHUU,
9K30- U DHIOTEPMUYCCKHUX PEAKIHSIX

https://m.edsoo.ru/PNMKJZHKX

25

TomnuBo (HedTh, Yroib U MeTaH).
3arpsi3HeHue BO3lyXa, CIOCOObI ero
MIPEIOTBPAICHHS

https://m.edsoo.ru/USNY5UUW2

26

[IpakTuueckas padora Ne 3 o teme
«[lony4yenue u coOupanue KIUCIOpoaa,
W3YyYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/5516UHX3R

27

BOI[OpO,I[ — OJICMCHT U ITPOCTOC BCUICCTBO.

Haxoxnenue B mpupoe

https://m.edsoo.ru/WD392ACWB

28

dusnuecKkue 1 XHMHUYECKUE CBOUCTBA
Bosopoza. [IpuMeHeHue Boiopoaa

https://m.edso0.ru/0SZ28459R

29

TloHsATHE O KMCIIOTAX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObl TOTy4eHHUs BOIOPO/ia B
nabopaTopuu

https://m.edso0.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o Teme
«ITomyuenue u cobupanue Boopo/a,
W3y4YEHUE E€r0 CBOMCTB)

https://m.edso00.ru/SS3WAX33K

32

Mosmsipabliii 00BEM Ta30B. 3aKOH ABOTaIpoO

https://m.edso00.ru/M3KSO10DQ
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https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ

33

Brerunciiennss 00bEmMa, KoaudecTBa
BEILIECTBA Tr'a3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brraucienus 00EM0B Ia30B 110
YPAaBHEHUIO PEAKLIMH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUM ra30B

https://m.edso0.ru/9TQ8AXABY

35

dusnyeckne U XUMHYECKHAE CBOMCTBA BOJBbI

https://m.edsoo0.ru/7AOGFZK4R

36

CocraB ocHoBaHui. [ToHsatue 00
HHIMKATOpaXx

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pacTBOPHUTECIIb. Hacriennbie u
HCHACBIIICHHBIC paCTBOPLI. MaccoBas gons
BCHICCTBA B paCTBOPEC

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padbora Ne 5 o teme
«[IpuroroBiieHuEe PacTBOPOB C
onpeenEHHON MacCOBOM AOIEH
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/WXUKPAUOA

39

KontponbHas pabota Ne2 o teme
«Kucnopoa. Bonopon. Bona»

https://m.edsoo.ru/JM7935DRY

40

Oxcupsl: cocTaB, KIaccupuKaus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHus: cOCTaB, KIIacCHpUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5U397HU5C

43

[TonydyeHue u XMuMHUYECKUE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE
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https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE

Kucnotsr: COCTaB, KJ'IaCCI/I(l)I/IKaHI/IH,

44 https://m.edsoo.ru/Q6U4WEBK?7
HOMEHKJIaTypa
[Tonyuenue €CKHUE CBOMCTBA

45 ALYICHHE 1 RHMHHCCIHE CBOMETS https://m.eds00.ru/Z2GCRN45W
KHCIIOT
C : 0

46 onH (cpepene) HOMeHKHaTYPa’ CHOCODH https://m.edsoo.ru/JSNUIM9TJ
MOJTyYEHUS, XUMHUYECKUE CBOMCTBRA
IT e 6ot1a Ne 6. Pemenue

47 paKtHiccxai pabord Hert https://m.edsoo.ru/58D13JF7V
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUICCKUX
COCIMHEHUIN»
r

48 CHETHHICCKA CRAE MEXLY KanccaMH https://m.edsoo.ru/YDS6ZRE31
HEOPraHUYECKHX COCTMHCHHI

49 O00011IeHIE U CUCTEMATU3alA 3HAHUI https://m.edso0.ru/STBUOEEYN
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX https://m.edsoo.ru/AFA7IDULD
COeTMHEHMI"
[TepBbie MONMBITKH KIacCUPUKAITIT

51 XAMUYECKUX 371€MEHTOB. [loHsTHE O https://m.edsoo.ru/C0V3CC214
TPYIIAax CXOJHBIX HJIEMEHTOB
IIepnonnueckuit 3akoH u [lepuognueckas

52 cHucTeMa XMMU4YecKkux anemeHToB /1. U. https://m.edsoo.ru/X9F1NR3U8
Menpaeneesa

53 Ilepropl, rpymIIbl, MOATPYIIIEI https://m.edsoo.ru/NQMWWJIRXN
Crpoenue atoMoB. COCTaB aTOMHBIX SIIEDP.

54 P Hep https://m.edsoo.ru/IMUDOMR5H

30TonbI
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https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

CTpOCHI/Ie SJICKTPOHHBIX 000J10YEK aTOMOB

55 anemenToB [lepuoanueckoii cucremsr [1. 1. https://m.edsoo0.ru/T95YNV8B2
Meneneena
XapakTeprucTHKa XUMUYECKOTO dJIEMEHTA
56 10 ero noJioxkeHuto B [leproanueckon https://m.edsoo.ru/YIP0O40OMDX
cucteme JI. 1. Menzaeneepa
3nauenue [lepuoauueckoro 3akoHa aJist
57 Da3BHTIA HayKH H_,HanKTHKH' A1 https://m.edso0.ru/SZD8XEQOP
MenpeneeB — y4€HBIM, NEAAror 1
rpaXxJIaHUH
58 PesepBHblit ypok. O60011eHUE U https://m.eds00.ru/ZCQTRPO8Y
cucremaTu3anus 3Hanui / Beepoccuiickas
poBepoyHas padbora
KonTponbnas padota Ne4 o teme
59 «CtpoeHue aToMa. XUMHYECKas CBS3bY / https://m.edsoo.ru/FTIZF99WF
Bcepoccuiickas npoBepounas pabota
60 DIICKTPOOTPHIIATEIEHOCTS ATOMOB https://m.edsoo.ru/HZA110ED8
XUMHYECKHX JJIEMEHTOB
61 HNonnas xumuueckas cBs3b https://m.edsoo.ru/3SY1RJKVI
62 KoBaneHnTHas nmosspHas XuMH4eckast CBS3b https://m.edsoo.ru/EOL3MT2AE
63 E;ZTGHTHEM HETOILIpHA XUMHACCKal https://m.edso00.ru/9YVR3FUXI
64 CrerneHb OKHCIICHUS https://m.edsoo.ru/RA6CVXM66
65 S;iig:eﬂwo_BOCCTaHOBHTeHBHHe https://m.edsoo.ru/ZXNCA7DOZ
66 OKHCITUTENTN B BOCCTAHOBHUTEIN https://m.edsoo.ru/QPS46Z5PU
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https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

PesepBHelil ypok. O000ICHHE 1
67 CUCTEMAaTH3alNA 3HAHUM 10 TEME 1 0 0 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue aToMa. XUMHYECKas CBSI3b»
68 HroroBas koHTpoibHas paboTa 3a 8 Kiracc 1 1 0 https://m.edsoo.ru/7DNRBZ948
OBUIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOI'PAMME
INOYPOYHOE IINIAHUPOBAHME 9 KJIACC
KosmyecTBo yacoB
Ne DJIeKTpOHHbIe UG pOBbIE
Tema ypoka Kontpoabhubie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejbHbIE pecypchl
padoTbI padoTsI
[Iepnonnueckuit 3akoH. [lepuonnyeckas
1 cHUCcTeMa XUMHYECKUX dmemMeHToB /1. M. 1 0 0 https://m.edsoo.ru/ECRKA90AY
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 https://m.edsoo.ru/GNJPEROFB
MIEpUOIOB
K
3 JACCHOUKALHMA W HOMCHKIIATYPA 1 0 0 https://m.edsoo.ru/WTOIWRA2Q
HEOPTaHMYECKUX BEIIECTB
B €CKOH
4 VBT XHMITICCIEONR CBASH 1 THITET 1 0 0 https://m.eds00.ru/UI4Y5CFRV
KPUCTAJUINYECKUX PEIIETOK
Konrtponbnas padora Nel o teme
5 «[loBTOpEHUE U yrinyOiaeHue 3HaHUH 1 1 0 https://m.edso00.ru/J4X8ZN212
OCHOBHBIX pa3/IeNIOB Kypca 8 Kiaccay
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https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212

Kiaccudukanmss XuMUIeCKuX peaKiui

6 https://m.edso0.ru/X8XAE7E2]
10 pa3JIMYHbIM MPU3HAKAM
ITonsATHE O CKOPOCTH XUMUYECKOU

7 peakuuu. [IoHSITHE O TOMOTEHHBIX U https://m.edsoo.ru/6VLXCYY7N
TETEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMUYECKOM PaBHOBECHH.

8 Paxcropet, BUH IUITOLHC Ha CKOPOCTE https://m.edsoo.ru/H4FH7NZNM
XUMHUYECKON PEaKIUU U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHUS

9 OKHCIATETbHO-BOCCTAHOBUTEIHHBIC https://m.eds00.ru/648V11026
peaxkuuu
Teopus 371EKTPOIUTUUECKOM

10 nuccoranu. CUILHBIE U ClIa0bIe https://m.edsoo.ru/2KCYCLZ16
AJIEKTPOJIUTHI

11 Nonnble ypaBHEHUS peakuil https://m.edsoo.ru/VVN2SBIN1R
XUMHUYECKHE CBOMCTBA KUCTIOT U

12 OCHOBaHUI B CBETE MPEICTaBIECHUIN 00 https://m.edso0.ru/8HH81YVXI
ANEKTPOIIUTUYECKON TUCCOLIMALINN
XUMHYECKHE CBOMCTBA COJIEW B CBETE

13 HpeJICTaBJIeHHfI 00 aneKTponHTqucxoﬁ https://m.edso0.ru/ETD5QTS4G
JIUCCOITAITIT

14 ITonarue o ruaponuse conen https://m.edsoo.ru/9JFRAVESW

15 OO6o0611eHe U cUCTeEMaTU3alKs 3HAHUH https://m.edsoo.ru/FEEIZRMBG

16 ITpaktuueckas padota Ne 1. «Pemenue https://m.edsoo.ru/7VXTFHIT4
AKCIIEPUMEHTAIILHBIX 33]1a9)»
KonTtponpHas padora Ne2 no teme

17 «DNEKTPOIUTHIECKAS TUCCOIIHAIIHS. https://m.edsoo.ru/9RKLZDNUX

XHUMUYECKHE pCaKru B paCTBOpPaAX»
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https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

18

OO11as xapakTeprUCTHKA raJoreHOB.
XUMUYECKHUE CBOMCTBA HA IPUMEPE

XJiopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBonopoa. ConsiHast KUCIIOTA,
XUMHUYECKHE CBOWMCTBA, MTOTyYCHHE,
IIPUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M

20

[Ipaktiueckas padota Ne 2 o Teme

«[lomyyeHue CONSTHON KUCIOThI, U3Y4CHHE
€€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brraucnenus mo YPpaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OJJMH U3
PCarcHTOB JlaH B HU30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO61as xapakTepucTHKa 31eMeHTOB VIA-
TPYIIIIBI

https://m.edsoo.ru/\VMWKERSEP

23

AJTOTpOTTHBIC MOTU(PUKAIIUN CEPBI.
Haxoxnenue cepbl v €€ COETUHEHUN B
npupoae. XMMAYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBoopo, cTpoeHue, GU3NIECKUE U
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunppl cepbl. CepHas KHCIIOTA,
(bu3nyecKre 1 XUMUYECKHE CBOWCTBA,
[IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XHWMHMYECKHUE PEAKINH, JIEKAILUE B
OCHOBE IPOMBIIIUIEHHOTO crocoda
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsA3HEHUE OKPYKaAOLIEH
Cpelbl COEUHEHUSAMU CEPbI

https://m.edsoo.ru/H7FT3NON4
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

27

Beruuciienne MaccoBoi 1011 BbIXOJa
IIPOJYKTa peakuu

https://m.edsoo.ru/HSJE186WN

28

OO6m1ast XapaKTEpPUCTHKA IJIEMEHTOB V A-
rpynnsl. A30T, pacipocTpaHEHHE B
npupoje, GU3NIECKUE U XUMUICCKUE
CBOICTBa

https://m.edsoo.ru/WAHRMB976

29

AMMMaK, ero GU3N4YecKue 1 XUMHUYECKHUE
CBOMCTBA, IIOJIy4CHHUE U IPUMECHEHUE

https://m.edsoo.ru/HZAYE5SF13

30

[TpakTryeckas pabora Ne 3 o Teme
«[Tomyuenne aMmMuaka, H3y4eHHe ero
CBOMCTB»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KUCIOTA, e€ (U3NIECKHe u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
ynoopenuit. XumMudeckoe 3arpsi3HeHue
OKpY>Karollen cpesibl COETUHEHUSIMU
azora

https://m.edsoo.ru/SHBKCIQCB

33

docop. Oxeun dochopa (V) u
dhochopnas kucnora, GU3NIECKUE U
XHUMUYECKHE CBOWCTBA, MOTyUCHHE

https://m.edso0.ru/GDQJSO3WP

34

Hcnons3oBanue pocdaTtoB B KauecTBe
MUHEPAJIBHBIX y100peHuil. 3arps3HeHEe
MPUPOIHOIM cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HU6B5V

35

Yrﬂepo;[, pacnpoCTpaHCHUC B IIPUPOAC,
(1)I/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL
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https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL

36

Oxkcuapl yriaepozaa, ux GU3NYECKue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHUECKUE
po0JIeMBbI, CBSI3aHHBIC C OKCHUIOM

yriaepona (IV)

https://m.edsoo.ru/OXQAPGNCF

37

VronpHas KACI0TA B €€ COIr

https://m.edsoo.ru/OHQHDG6IPA

38

[Tpaktuyeckas padota Ne 4 mo reme
"[losryyeHue yrieKucioro rasa.
KauecTBeHnHast peakiyst Ha KapOOHAT-

HOH

https://m.edsoo.ru/G2HZXQGCS8

39

[TepBoHavabHBIC TOHATHS 00
OpraHMYeCKHUX BEIIECTBAX KaK O
COCAMHEHHUSX YIJIepoaa

https://m.edso00.ru/30T12109Z

40

Kpemuuii u ero coenuHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[IpaxTuueckas padbora Ne 5. Pemienue
SKCIEPUMEHTAIBHBIX 33714 M0 TEME
«BaxkHeume HeMeTauIbl U UX
COCTMHCHUS

https://m.edsoo.ru/O7ES8DOD7Z

42

KontponbHas pabora Ne3 o teme
«Baxnennme HeMeTaulbl U UX
COEIMHEHUS

https://m.edso0.ru/S85J9UGH3

43

OO1as XxapakTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METAIII0B. MeTamnueckas
CBSI3b U METAJUIMYECKAS] KPUCTAILUINYECKAs
pemeérka. PU3nYecKue CBOMCTBA
METaJJIOB

https://m.edsoo.ru/XK1GYPCO1
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https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1

XUMHUYECKHE CBOMICTBA METAJLIOB.

44 DNEKTPOXUMHUYECCKUH PsIJT HAITPSKEHUH https://m.edsoo.ru/Z7YRNPAEW
METaJIOB
OO61mue crocoObI MOTYYCHHS] METAIIIOB.
45 Crtasbl. BEIHCICHIS 10 YpaBHEHHSM https://m.eds00.ru/G54GDQI2D
XUMHYECKHUX PEAKIIHiA, €CIIU OJIUH U3
pEareHTOB COACPIKHUT IPUMECH
46 [TonsiTHe 0 KOPPO3UU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW
47 [IlemoyHbIC METaIBI https://m.edsoo.ru/X1B4BPUW?2
48 OKcuabl ¥ TUIPOKCUIBI HATPHS U KaJTUs https://m.eds00.ru/Q4DX0G3U9
49 H_IGJIOIIHE)SGMGJII)HI)IG METAIIE — KAIIB LK} https://m.edsoo.ru/REOCDY0K6
Y MarHuu
50 Bakueiinime coefJMHEHUS KBNS https://m.edsoo.ru/CJR96CMZA
51 O00011IeHIE U CUCTEMATU3alAs 3HAHUI https://m.edso0.ru/O5PXGG1BE
52 HKEcTiocTs, Boe 1 c10COOH 8 https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUs
[TpakTryeckas pabora Ne 6 mo Teme
53 "KEcTKOoCTL BOABI I METOMEI €8 https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"
54 AIOMUHUT https://m.edsoo.ru/92J8RD1TV
55 QII\;ESE:EZZIG CRONCTRA OKeHAd H https://m.edsoo.ru/NI5KI10J5
56 Keneso https://m.edsoo.ru/F20NJR5SR
57 Oxcmet, runpoxen et u com xenesa (11) https://m.edso0.ru/IRTUBLAMP
u xene3a (I1I)
58 O00011IeHE U CUCTEMATH3aIMs 3HAHMIT https://m.edsoo0.ru/NAON6HGKZ

32



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ

[IpakTrueckas padora Ne 7. Pemenue
IKCIEPUMEHTAIBHBIX 337124 110 TeMe

59 . 1 https://m.edso0.ru/ZN7G0OQSMX
«BaxHeHIe MeTajIbl 1 UX
COCTMHCHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKITUi, €CITN OJWH U3

60 peareHTOB JiaH B U30BITKE UJIH COACPIKUT 1 https://m.edsoo.ru/AYD2HESIY
npuMecy. BerauciieHus: MacCOBOM JTOJIH
BBIXO/Ia TPOYKTA PEAKIHH

61 O06o001eHre U cucTeMaTU3alus 3HaHUI 1 https://m.edso00.ru/B8TOVTKOP
Kontponsnas padora Ne4 o teme

62 «BaxkHeuIme MeTaJlIbl U MX 1 https://m.edso00.ru/703C804GN
COCITMHCHUS

63 Betuectsa it MATEpHALI b MOBCEHEBHOIN 1 https://m.edso0.ru/OF132JMTO0
JKU3HU YCIOBEKa

64 XHMHHECKOC 3arpAsHEHHC OKpYKaioweH 1 https://m.edso0.ru/9ANGYEYQI
cpenbl

65 Ponb XuMuM B pelIEHUN dKOJIOTUYECKUX 1 https://m.edso0.ru/18Q203Y28
npoOiem

66 O00011IeHIE U CUCTEMATU3al 3HAHUN 1 https://m.edsoo.ru/DT1BAS5U4

67 Hrorosas korTposbHas pabora 3a 9 1 https://m.eds00.ru/P52TJZNXV
KJ1acc

68 O00011IeHE U CUCTEMATH3aLMs 3HAHWI 1 https://m.eds00.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME

33



https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IIpoBepsiemble TpeOOBaHMS K Pe3yabTATaM OCBOCHUS OCHOBHOM

o0pa3oBarTe/ibHOI MporpamMmmsl (8 kJace)

Kon
IIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMble peaMETHBIE PE3YIIHTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00111ero o0pa3oBaHus

1

ITo Teme: "llepBOoHaYAIbHBIE XUMUYECKHE MTOHATHS"

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMMHMYECKHX [MOHSTHH: aToM,
MOJIEKYyJ1a, XWMUYECKUUA 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0XHOE
BEILIECTBO, CMeCh (OJHOPOJHAs U HEOAHOPOIHAs), BAJICHTHOCTH,
OTHOCHUTENIbHAsI aTOMHAasT M MOJIEKYJsIpHasE Macca, KOJIMYECTBO
BEIIeCTBa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJii XUMHUYECKOTO
AJIEMEHTa B COCIUHEHUU, MOJSIPHBIN 00beM, XMMHUYECKasl peakius,
KIacCUpUKAIMS  peakIuid: peakluu  COCAUHEHHUS, PEaKlIUuu
pa3NOKEHUs, PEAKIUU 3aMEIEHUsl, pPeaKkIuu OOMEeHa, 5K30- W
SHIOTEPMHUUECKHE PEaKIuu, TEIIoBOU 3(P(HEKT peakiuu, pacTBop,
MaccoBast 107151 BeleCcTBa (MPOIEHTHAS KOHIICHTPAIlUs) B pacTBOPE

1.2

HWINIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATHH WU
MPUMCHSATD 3TU IMOHATHUS IIPHU OIMMMCAHHUU BCUICCTB U UX HpeBpaHleHI/Iﬁ

1.3

UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JUIsl COCTaBIIEHUS (POpMYyIl
BEILIECTB M YPABHEHUIN XUMHYECKUX PEaKLIAN

1.4

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MAacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDPHOTO YY€HHsS, 3aKOHa
ABorajipo

1.5

OTIpeNIeTATh  BAJCHTHOCTH AaTOMOB J3JEMEHTOB B  OWHApHBIX
COETUHEHUIX

1.6

KJIacCU(PUIIMPOBATh XMUMHUYECKUE peakuuu (MO0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYI0 MOJEKYJISIPHYI0 M MOJSIPHYIO MacChl
BEIIIECTB

1.8

BBIYUCIISITh MAaCCOBYIO JIOJIO XMMHYECKOTO 3JIEeMEHTa Mo Qopmyse
COEIMHEHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JIOJIIO BEIICCTBA B paCTBOPC

1.10

MIPUMEHSATHh €CTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHMS - HAOJIOICHHE,
U3MEPEHUE,  MOJCIUPOBAHMUE,  OKCHEPUMEHT  (pealbHBIM U
MBICJICHHBI )

ITo Teme: "BaxkHelnme npeacTaBUTENN HEOPraHUYECKUX BEIIECTB"

2.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX MMOHSTHI: OKCH I,
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KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OTIpeIeNIATh MPUHAMJICKHOCTh BEIIECTB K OINpEACICHHOMY Kiaccy
coemHeHu# o Gopmyaam

2.3

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

24

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBa
BEILECTB Pa3JIMYHBbIX KIJIACCOB, MOATBEPKAAsl ONMHUCAHUE NMPUMEPAMHU
MOJIEKYJISIDHBIX ~ YPAaBHEHHUW  COOTBETCTBYIOIIUX  XUMHYECKHX
peakuui

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KayeCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKHUX
MIPEeBPAILEHUH B PA3IMYHBIX YCIOBUSIX

2.6

CJIeIOBaTh IMpaBWJaM I[IOJIb30BAaHUS XUMUYECKOM TOCYIOoM U
nmabopaTopHBIM O0OPYIOBAaHHEM, a TaKXKE MpaBUIaM OOpaIleHUs C
BEIIECCTBAMU B COOTBETCTBHU C HHCTPYKIMSAMHU TI0 BBITIOJTHCHHUIO
1a00pPaTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHHIO M COOMPAHUIO
ra3000pa3HbIX BEHIECTB (BOJOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIECHHOM MAacCOBOM JOJEH pPacTBOPEHHOIO
BEIECTBA, TUIAHUPOBATh M TPOBOJUTH XUMHUYCCKUE IKCIIEPUMEHTHI
M0 paclo3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TOMOIIBIO
WHIUKATOPOB (JTakMyc, heHondTaaent, METUIIOPAHXK U JIPYTUe)

2.7

MIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUUYECKON PEAKIUU

I[To Teme: "llepmoauwdeckuii 3akoH u Ilepuoguueckas cucrtema
xumuueckux sneMmeHToB .M. MenneneeBa. CTpoeHHME aTOMOB.
Xumuyeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN"

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX MOHATHUI: SAPO aToMa,
ANIEKTPOHHBIM CJIOM aToma, aroMHas opOuTadb, pajguyc aToma,
XUMUYECKAsl CBs3b, INOJSIpHAs M HEINOJIpHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPULIATEIbHOCT, WOHHAs CBSI3b, WOH, KaTHOH, aHWOH,
CTEIIEHb OKHUCIICHUS

3.2

KHaCCI/I(I)I/IIII/IpOBaTI) XUMHNYCCKHUEC DJICMCHTBI

3.3

OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy [lepuonnueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3MyaTh MOHATHsS '"TIaBHas
noarpynna (A-rpynma)" u "mobounas mnoarpynmna (b-rpymma)”,
"mManpie" u "6obIme" nepuoabl

3.4

packpbiBath cMmbica llepuonnueckoro 3akona J[.M. Menneneesa:
NEMOHCTPUPOBATh  NOHUMAHHUE MEPUOJUYECKOW  3aBUCHUMOCTH
CBOMCTB  XHMHMYECKHMX DJIIEMEHTOB OT MX TOJOXEHUS B
Ilepnognueckont cucreme
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3.5 COOTHOCHUTH 0003HAYEHHS, KOTOpPhIE HMEIOTCA B  Tabuuile
"[leppoguueckass  cucremMa  XuMUuYeckux  anmemeHtoB  J[.U.
MenzeneeBa" ¢ 4HMCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOIIee YHUCIIo
3JICKTPOHOB M paclpe/ielieHue UX M0 JIEKTPOHHBIM CJIOSIM)

3.6 ONpPENeNsITh  CTENCHb OKUCJICHUS DJIEMEHTOB B OMHApHBIX
COCIMHCHUSX
3.7 OTIpENIeTIATh BHUJ XHMHUYECKOW CBS3M (KOBajJe€HTHAas M HOHHAs) B

HCOPraHNMYICCKUX COCANHCHUAX

IIpoBepsiemble TpeOOBaHMS K pe3yJbTATaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
nporpamMmmsi (9 kJacc)

Kon [IpoBepsieMble TpeIMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOM
MpOBEpsIeMOro | 00pa3oBaTEIbHON MPOrPAaMMBbl OCHOBHOTO 001IIero 00pa3oBaHus
pe3yibTaTa

1 ITo Teme: "BemiecTBo 1 XuMu4eckas peakius"

1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHATHUN: PacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, ANEKTPOIUTHUECKAS IUCCOLUAIINS,
peakuuyu MOHHOTO0 OOMEHa, KaTaau3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTuMble " HEoOpaTuMbIe peakuuu, OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE  PEAKIMH, OKHUCIUTEIb, BOCCTAaHOBUTEID,
OKHCJIICHHE W BOCCTAHOBIIEHUE, aJUIOTpONus, aM(OTEPHOCTH,
XUMUYECKas CBs3b  (KOBAJIGHTHAsl, HWOHHAsA, MeTa/inueckas),
KpUCTAJUTMYECKasl pELIETKA, CIIaBbl, CKOPOCTh XUMHYECKON peakuu

1.2 HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATHH W
IIPUMCHATDL 3THU IOHATHUSA IIPHU OIIMCAHHWH BECIICCTB U X HpeBpaHleHI/Iﬁ

1.3 COCTAaBJISITh YPAaBHEHUS JJIEKTPOJIUTUYECKON IMCCOLMALIMU KHUCIIOT,
LIEJI0OYEN U COJIEM, NOJHBIE M COKPAILCHHBIE YPAaBHEHHS pPEaKIui
MOHHOI'0 0OMEHa

1.4 PaCKpbIBATh CYIIHOCTE OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MOoCPEACTBOM COCTABJICHUSA SJICKTPOHHOT'O OajraHca dTHX peaKHI/Iﬁ

15 MIPOBOJIUTH PACUETHI M0 YPABHEHUIO XUMUYECKON PEaKIINH

2 ITo temam: "Hemeramnel m ux coeguHeHus" m "Mertauiel U HUX
coeqnuHeHud"

2.1 XapakTepu3oBaTh  (OMUChIBaTh) o0mmMe ©  crnenupuyeckue

XUMHUYECKHE CBOWCTBA MPOCTHIX U CIIOXKHBIX BELIECTB, OATBEPK A
ONMCaHUE TPUMEPAMHU MOJEKYISPHBIX M MOHHBIX YPAaBHEHUMU
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COOTBCTCTBYIOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.2

COCTAaBJIATh YPaBHCHUA peaKuHﬁ, IIOATBCPKAAOINNX CYIIICCTBOBAHUC
TeHETUYECKOM CBS3U MCKAY BCIICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MO>KHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALEHUN B Pa3JIMYHbBIX
YCIIOBUSAX

2.4

CIENOBaTh MpPABUJIAM TMOJb30BAHUS XUMHYECKOM TMOCYAOHM WU
nabopaTopHBIM O00OPYIOBAaHHEM, a TaKXKe IpaBUjaM OOpaIlleHHs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIUSIMH I10 BBIIIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHIO M COOMpaHUIO
ra3z000pa3HbIX BEIIECTB (AMMHUAKa U YTJIEKHUCIIOTO Ta3a)

2.5

MPOBOJUTL PEAKIMH, TOATBEPKIAOIINEC KAueCTBEHHBI COCTaB
Pa3IUYHBIX BEIMISCTB: PACMO3HABATH OIBITHBIM TyTeM XJIOPHUI-,
OpoMua-, wWomMna-, KapOoHaT-, d¢ocdar-, CHIMKaT-, CyJIbdar-,
THJIPOKCUI-HOHBI, KATHOHBI aMMOHUS, MOHBI M3yYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHUUYECKUX BEIICCTB

[To Teme: "Xumus u okpyxkaromas cpena”

3.1

pacKphIBaThb CMBICA OCHOBHBIX XuUMHuYeckux mnoHstui: [IJK
BEILIECTBA; KOPPO3HUS METAJIOB

3.2

MPUMCHSITh OCHOBHBIC OTCPAlMH MBICIUTEIBHON ACSITCIBHOCTH -
aHaJIU3 W CHUHTE3, CpaBHEHHUE, O0000IIEeHUe, CHUCTEeMAaTHU3alUIO,
BBISBJICHHEC TIPUYMHHO-CIICJICTBEHHBIX CBSI3€H - I HM3YyYCHHS
CBOWMCTB BEIICCTB M XUMHUYECCKUX PEaKIUN; €CTECTBEHHO-HAYYHBIC
METOJIbI TO3HAHMS - HAOIOJICHUE, HW3MEPCHHE, MOJICIUPOBAHHE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBI )
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HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 371eMEHT COePKAHMS
1 [TepBoHavanbHbIEe XUMHUYECKHE TOHSITHS
1.1 | Yucreie BemecTBa u cMecH. CriocoObI pasiesieHust cMeceit
12 ATOMBI U MOJIEKYJbl. XUMHUECKUE 3JIeMEHTbl. CUMBOJIbI XUMUYECKUX AJIEMEHTOB.
' [TpocThie U CIIOKHBIE BEIIECTBA.
13 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JieMeHTOB. CTerneHb
' OKHCIICHUS
3akOoH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAass aTOMHAas — Macca.
1.4 | OrHocutenbHas MOJEKyJIsspHas Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B
COCIIMHECHUUT
15 KonuyectBo BemectBa. Monb. MomsipHass Macca. MonsipHblii 00BEM  Ta30B.
' B3anmocBs3b KOMYeCcTBa, MacChl M YUCIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
L6 du3nyecKue M XUMUYCCKHE SBIICHUS. XMMHYECKast PEakius U e€ MPU3HaKhi. 3aKOH
' COXpaHEHMsI MAaCChl BEUIECTB. XUMUYECKUE YPABHEHUS
[Tepuoanueckuii 3axoH u Ileproguyeckasi cucreMa XUMHUECKUX neMeHToB J[.M.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHTos JI.U.
2.1 | Menneneesa. Ilepuoast u rpynmsl. Ousndeckuii CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIHI YIEMEHTa
Crpoenne atoMoB. CoctaB aTOMHBIX saep. M3otonel. Dnextponsl. CtpoeHue
2.2 | DJeKTPOHHBIX  00ojo4Yek aTtoMoB TepBbIX 20 XUMHUYECKHMX  DIIEMEHTOB
Ilepnonnueckoit cucrems! .M. Menneneena
3aKOHOMEPHOCTH B HM3MCHCHHH CBOWCTB XHMHYECKUX 3JIEMEHTOB TIEPBBIX TPEX
’3 NEepUOAOB, Kalus, Kaiublus (paguyca aTOMOB, JJIEKTPOOTPUIATENHLHOCTH,
' METALTUYCCKHX U HEMETAUIMISCKUX CBOMCTB) M X COSAMHECHUI B COOTBETCTBHUH C
MOJIO’KEHUEM 3JIEMEHTOB B [lepromaeckoit cucteMe H CTPOSHUEM HX aTOMOB
3 CtpoeHue BelecTBa
Xumuueckass  cBs3b. KoBaneHTHass  (MONsipHAasT W HEMOJSIpHAs)  CBSI3b.
3.1 | DIeKTPOOTPHUIATEIIEHOCTD XUMHYECKUX JJIEMEHTOB. Nonnas CBSI3b.
Merannuueckas CBs3b
3.2 | Tumbl KpUCTAJUIMYECKHX  PEMIETOK  (aTOMHAs, MOHHAs, MeTaUTHYecKas),
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3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I n BHIA

XAMHUYECKON CBA3U

Baxneiimme NpEACTaBUTCIIN HCOPraHMYCCKUX  BCIICCTB. Hemeranner u  ux

4 coerHeHus. MeTaulbl ¥ MX COSTMHEHUS
Knaccudukanms u HOMEHKIATypa HEOPraHHMYECKUX COEJAMHEHUH: OKCHJIOB
(coeoOpasyrole: OCHOBHEIC, KUCIOTHBIC, aM()OTEPHBIC) U HECOIEO0pa3yIOIIHeE;
4.1 | ocHOBaHMIi (ménoun U HEPAaCTBOPHUMBIE OCHOBaHUS); KHCIIOT
(kucmopoacoaepKalme 1 0eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX)
42 Ouznyeckue U XMMUYECKUE CBOICTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/A,
' XJIOpa, KHCIIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
Ou3nyuecKkne W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS,
4.3 | HaTpus, Kanus, MarHus M KaJlblusl, aJJlOMUHUS, Kelle3a. DIeKTPOXUMUYECKUN psil
HaIIPSKEHUN METAJUIOB
4l QOu3nyuecKkne M XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUH HEMETaJUIOB:
' XJIOPOBOAOPOJIa, CEPOBOAOPOIA, AMMHUAKA
dusnueckue W XUMHUYECKHE CBOWCTBa OKcHaoB HemeramioB: cepel (1V, VI),
45 | azora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). IlonyueHue
OKCHUJIOB HEMETAILJIOB
Xumunyeckue cpoictBa okcujoB: metamuioB |A—-IIIA rpynn, nmuka, meau(Il) n
4.6
xerne3a(Il, 1). [TonyueHne OKCHIOB METALIIOB
XVMHYECKUE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THIPOKCHUIIOB (Ha MpUMeEpe
4.7 | TUOPOKCHUIIOB ANIOMHUHMS, JKeJe3a, HuHKa). [lonydyeHne ocHOBaHMM M aM(pOTEPHBIX
THJIPOKCHIOB
OO0ume XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOIHOIM,
48 CEpHUCTOM, CcepHOH, a30THOH, (ochopHOl, KpemMHUEBOH, yrombHOH. OcobObie
' XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M aA30THOM  KHCIIOT.
[Tomyuyenue kucnot
49 | OObmue xXuMHUYECKHEe CBOICTBa cpenHuX cojeil. [lomyuenue coneit
410 [lonyuyenue, coOupaHue, pacro3HaBaHHE BOJOPOZA, KHCIOPOJa, aMMHaKa,
' YIIJIEKHUCIIOTO Ta3a B TabopaTopuu
411 [Tonydyenne ammmaka, CEpHOM M a30THOM KHUCIOT B MpoMbIuieHHOCTH. OOrue
' CIOCOOBI MOJTYYEHUSI METAJIOB
4.12 | T'eHeTnyecKas CBSI3b MEXKIY KJIaCCAaMU HEOPTaHHUECKUX COSTUHEHUH
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XUMHYECKUE PeaKIUn

5.1

Knaccudukamuss XUMHUECKUX peakuuii M0 pa3IMYHBIM MPHU3HAKAM: 110 YHCITY H
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUH BEIIECTB, IO TEIIoBOMY O3(QeKTy, o

W3MEHEHMIO CTEIICHEH OKHCIICHHS XUMHUYECKHUX YJIEMESHTOB

5.2

TennoBoii 3GHEKT XUMUUYECKON PEaKIIUU, TEPMOXUMUYCCKHIE YPaBHEHHS. DK30- U

IHAOTEPMUYECKUE peakuu. TepMOXUMUUECKHE YpaBHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaknunu. OKHCIIMTEIN W BOCCTAHOBHUTCIIH.
Hpoueccm OKHCJICHHUA n BOCCTaHOBJICHUSI. aﬂeKTpOHHBIﬁ OanaHc

OKHUCIIUTEILHOBOCCTAHOBUTEIBLHOM pcakunun

5.4

Teopus 3MEKTPONUTUUECKON Tucconuanuu. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIMTLI. CUibHBIE U Cl1a0bIe QJICKTPOJIUTHI. CreneHb Jucconuanmmn

5.5

Peakuuu wmoHHOTO obMeHa. YciioBus IIPOTCKAHUA peaKuHﬁ HOHHOTI'O O6MCHa,

IIOJIHBIE M COKPAILEHHBIE HOHHBIE YPABHEHHUs peaKkni

XHUMHA U OKpYy’Karolias cpeaa

6.1

Bemecrtsa M Marepuansl B IIOBCEIHEBHOM JKU3HUM 4YeloBeKa. be3omacHoe
HCTIOJIb30BaHUE BEIIECTB U XMMHUYECKHX peakiuii B 1abopatopuu u Obity. [lepBas

moMoub IIpu XUMHYCCKUX OKOI'aX 1 OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl (KUCIOTHBIC T0XKIU, 3arps3HeHHE
MOYBBI, BO3AyXa W BOJOEMOB), CHOCOOBI ero mpeaoTBpaiieHus IIpenenpHas
nonyctumas  koHueHtpanus BemectB (IIJK). Pomp xumum B pemeHuu
HKOJIOTMUYECKUX MpobieM. YcuieHue mnapHUKoBOro »sd¢ekra, paspylieHue

O30HOBOTO CJIOA

6.3

[Tpumenenue cepsl, a3ora, (ocdopa, yriepoja, KpeMHHS U HX COEAMHEHHH B
ObITY, MEIUIMHE, MPOMBIIUICHHOCTH M CeNbCKOM Xo3siicTBe. [IpuMeHeHue
METAJIJIOB M CIJIaBOB (CTajdb, YYryH, JAIOpaJlOMUHUHN, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coeAuHeHHH. [IoHATHE O KOppo3MM METajsioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3HHU

6.4

[IpuposHble HMCTOYHUKH YIIEBOAOPOJOB (Yroiib, MpPUPOAHBIA Ta3, HePTH),

MPOAYKTHI UX NiepepaboTKu (O€H3MH), UX POJb B OBITY U MPOMBIIIIJIEHHOCTH

6.5

HepBOHa'-IaJ'IBHBIe MOHATHSA 00 OpPraHN4YC€CKUX BCHICCTBAX KAK O COCIAWHCHUAX
yriaepoaa (MCTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAaHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHsTHE O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: KXUpax, 6em<ax, Yri€BoJax — U UX

POJIA B )KU3HU YCIIOBCKA

Pacuérrr:
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7.1

1o opmynaM XMMHUYECKUX COSAMHEHUI

7.2

Macchl (MaccoBOil) JOJIM pacCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

10 XUMHUYECKUM YPaBHCHUAM
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