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HOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMHM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHOI TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHMUsI, MPEICTAaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl padoyeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHUsI YICOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBarenbHbIX opranmu3aiusix Poccuiickoit denepanuu.

[Iporpamma mo XxuMuM Aa€T TPEACTABICHHE O IICNSIX, OOIICH CcTpaTreruu
oOy4eHMS, BOCHHUTAHUS W PA3BUTHA OOYYAIOIIUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, yCTaHABINBACT 00s13aTEIBPHOE MIPEIMETHOE coJiepKaHue,
peaycCMaTpUBACT PACIpPECICHHEe €ro IO KjiaccaM M CTPYKTYPHUPOBAHHE I10
paszmeiraM M TeMaM NPOrpaMMbl 110 XHMHH, ONIPEICIACT KOJMYCCTBCHHBIC H
KauyeCTBCHHBIC XapaKTEePUCTHKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCIICIOBATEIPHOCTh  M3YUYEHUS XHUMHH C y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKH yd4eOHOTO TMporecca, BO3PACTHBIX
0COOCHHOCTEH OOydYalomuXcs, ONpeACIsICT BO3MOXKHOCTH —IpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOM
IIPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHMMA K
pe3yibpTaTaM 00y4YeHHUS XUMUW Ha YPOBHE IIeJieH N3ydeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIFHON JEATEILHOCTH OOYyYalomerocs IO0 OCBOCHHIO
y4eOHOT0 CO/IepKaHMS.

3HaHWEC XHMHH CIIYXKHT OCHOBOW Uil (OPMHPOBAHHUS MHPOBO33PCHUS
o0OydJaromierocs, ero MnpejacTaBiICHUN 0 MaTepHUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJIb WTparoT (POPMUPYEMBIC XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TiI00aTbHBIX
po0JIeM yCTOMYHMBOTO PA3BUTHS YEIIOBEYCCTBA — CBHIPHEBOM, SHEPreTHYCCKOM,
ITUIIICBOM M SKOJIOTHYECKON O€30IaCHOCTH, MTPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenue xumumu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTUA U
dbopMuUpOBaHUS KYJIbTYPHI JIAYHOCTH, €€ 00IIeH 1 ()YyHKIIMOHAIBHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (POPMUPOBAHHEC MBINUICHHS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTCIBHOW  Y4eOHOW JCSITCIBHOCTH,
AKCIIEPUMEHTAIBLHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAay4YHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO IIPUPOIBI U YEIIOBEKA, SBJISCTCS OTBETCTBCHHBIM
3TanoM B GOPMHPOBAHNUN €CTECTBEHHO--HAYYHON TPaMOTHOCTH O0YYarOITUXCS;



Croco0CTBYeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHHe 00yUaIOIIUXCS.

JlanHble HampaBlieHUs B OOYYEHMHM XHMHHM OOECIEYHMBAIOTCS CHEIU(PUKON
COJICp)KaHMs  y4yeOHOTO  TIpeJAMETa, KOTOPBIM  SIBISETCS  IEIarorMuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYArOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XWMHUU, OCHOB
HEOPraHMYECKOM XHUMHH W HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TMOHSATUH
OPraHUYECKON XUMHH.

CtpykTypa cojiepkaHus MPOTPaMMbI MO XUMHH CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzyudeHuro. ColepiaHu€ CKIIAIbIBAETCS U3 CUCTEMBI
MOHATUNA O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI IOHITUI O XUMUYECKON
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 TMPUHIUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 HIEKTPOJMTUYECKON JTUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJIHOTO
YPOBHSL K JPYyrOMYy, BBINONHSAA (PYHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUSs
M3Y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MpeACTaBICHUS] O XUMUUECKON COCTABJISIONICH HAyYHOM KapTHUHBI MUpa B JIOTHKE
e€ CHCTeMHOM MPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM MO3HaHUSI B Hayke. V3yueHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YUYCHHBIX Yy4eOHBIX NpeaMeToB: «OKpYyKaoImUid MUPY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POpPMHpPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATeNIbHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUN — Ba)KHEHUIINX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX MOJOKEHUMH,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NPUOOIICHNM K HAy4YHBIM METOJaM TIIO3HAHHWS TPU H3YYECHUU BEIICCTB U
XUMUYECKUX PeaKIui, B (GOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIIbHOW M Y4YEOHO-UCCIIEN0BATEIhCKON
NeSITeIbHOCTH, OCBOCHMM NpPaBWJI 0OE€30MacHOTO OOpallleHHss C BEIIeCTBAMH B
MMOBCEIHCBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl BaKHOE
3HaYeHUe MPUOOpeNn TaKue IeNd, KakK:

— ¢opMUpOBaHHE WHTEIJIEKTyalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSAM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUS, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrnieveHne yCIOBHM, CTOCOOCTBYIONUX MPUOOPETEHUIO 00YJArOIITUMUCS
OTbITa PA3HOOOPA3HON NESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIU), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH;

— ((dopmupoBanue oOmEeH (QPYHKIIMOHATIBHOW U  €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM UHCJIE YMCHHUH OOBSCHITH M OIICHUBATH SBJICHUS
OKpY’KAloIIeT0 MHpa, WUCIONb3YS 3HAHHUS U OMbIT, MOJTYYCHHBIE MPU H3YYCHUU
XUMUHU, TPUMEHSITh WX MPU pPEIIeHUH MpoOjieM B TOBCETHEBHOW KU3HU U
TPYJOBOM 1€ATENTbHOCTH;

— ¢dopMmupoBaHHe y OOy4YaOMMXCA TyMAaHUCTHYECKUX OTHOIICHHMA,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OKOJIOTHYECKU
1[EJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXPAaHEHMs CBOETO 370POBbS U OKPYKAIOIIEH IIPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHHMTAHUID Ha OCHOBE YCBOGHHMS OOIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(MUIS M HANPaBIEHHOCTU JalbHEHIIEro
00yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HM YeJIOBEKa. XUMHUS B CHUCTEME HayK.
Tena u BemecrBa. DuU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BellecTB. [loHsiTHe 0 MeTogax MoO3HAHUSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crnioco0nI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0XKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHTENbHAsi aTOMHas Macca.
OtHocuTenbHas MOJNEKyIsipHas macca. MaccoBasi J0JisE XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUM.

KomunuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3b KOIMYECTBA,
MacChl M 9YHCJIa CTPYKTYPHBIX EIWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

Du3NYECKUe U XUMHUYECKUE SIBICHUS. XMMHUECKasl peakius U €€ MpU3HAKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUM (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuUiiaMu paboThl B J1abOpaTopuu u
npuémMamu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYJAOBaHUEM, U3YUEHUE U OIMHUCAHUE
(¢u3MUecKMX CBOICTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALMSI BOJbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIMBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIOTOMN) SBICHUM, HAOIIOACHUE U
OMKCaHUE NPU3HAKOB MPOTEKAaHUS XUMHMUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE TMAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJieCcTBHE kele3a ¢ pacTBopoM conu meau (II),
U3Y4YeHHE CIOCOOOB Pa3fCIeHHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBaHUE, AUCTHILIISAIMUSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBApEHHOU
COJM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTAaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(ILIapocTepKHEBBIX).

BaxHeime npeacTaBuTe/Id HEOPraHMYECKUX BelecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopon — 31€MEHT U MPOCTOE
BelecTBO. HaxoxaeHnue kuciopona B Mpuponae, (U3NUYECKUE M XHUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIyYeHHUsI KHUCIOpoJa B Jadoparopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aToTponHas MOAU(PUKAIIHAS KUCIOPOIaA.

TermoBo#t 3hdEeKT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue
BO3J/lyXa, YCWICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHne 030HOBOTO CJIOS.

Bomopon — »nmemeHT M mpocTtoe BewecTBO. Haxoxkaenue Bomopona B
npupoae, GU3NYECKHE ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnotsl u comnm.

MonsipHbIii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPAaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelsib. PacTBOphI.
HacepimieHHble ¥ HEHACBIMIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji14 BelleCcTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Posib pacTBOpOB B mpupone U B KHU3HHU 4enoBeKka. KpyroBopot BOAbI B IpUpOE.
3arpsA3HeHHne NpUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuuenuii. Oxcuabl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCIOTHBIC, aMQpOTEepHbIE) U
HeconeoOpazyromue. Homenkmarypa okcuaoB. Du3nYecKHe W XUMHUYECKHE
cBOKCTBa OKCUJIOB. [lomydeHne okcuaoB.

OcHoBanusi. Knaccudukaruss OCHOBaHUN: WIENOUYM U HEPACTBOPUMBIC
ocHoBaHuA. HomeHnknarypa ocHoBaHuil. Du3znyeckrMe M XUMHUYECKHUE CBOMCTBA
ocHoBaHuM. [lomyyeHne OCHOBaHHM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoctM MetayuioB H. H. bekerona.
[lony4yeHue Kucior.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eHeTnueckas cBsA3p MEXKAY KJIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE ONPEECICHHUE COACPKaHUS KUCIOpOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOMCTB KHCIOPOJAa, HAOIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBECHUS W
IpeKpaiieHus TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3laMH OKCHIOB U
OMKCaHUEe HX CBOMCTB, MOJydyeHHUE, COOUpaHUE, PpACIIO3HABAHUE M HU3y4YEHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBiue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpUANIOB), HAOIIOJEHUE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
pa3IMYHON PAcTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAEHUCTBUE BOJBI C METAJJIAMU
(HaTpyieM ©  KaJibleM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



ucciaeoBaHue OOpas3llOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOII0/ICHUE U3MEHEHUSI OKPACKW MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzyueHue B3aumojeictBusa okcuaa meau (II) ¢ pacTBopoM cepHONl KHCIOTHI,
KHCIIOT C METajulaMH, pPEaKUUil HEeUTpalh3alud, IOJIYyYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUla APYTUM K3 PAcCTBOpa COJIU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMme «BaxHenmme Kiaacchl HEOPraHMYECKUX
COCIUHECHUI.

Hepuognuecknn 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsaTHe o
rpyInmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEIbHbIE METAILIbI,
raJIOreHbl, HHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(oTepHbIE OKCUIBI
Y TUJAPOKCHUIBI.

[Tepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonnas W ATUHHONEpHOAHAs  (QOpPMBI
[lepnoanueckon cucrembl xumudeckux diemeHToB JI. M. MenaeneeBa. [lepuoasl
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHue
ANEKTPOHHBIX  000JoYeK aTomMoB TepBbIX 20 XMMHYECKHUX  AJIEMEHTOB
[Tepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepucTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHur B [lepuognueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U EPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB ISl Pa3BUTHS Hayku W npakTuku. J[. . MenneneeB — y4y€HbIN U
rpaKIaHUH.

Xumudeckass cBs3b. KoBajieHTHast (TOJISipHAsT W HEMOJISIpHAs) CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJI€MEHTOB. MIOHHAs CBA3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKKCIEHNs] M BOCCTAHOBIIEHHS. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yueHHe oO0pa3loB BEUIECTB METAUVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCUAA LHUHKA C PACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakliu pa3ioKeHUs, COCTUHEHUA ).

Mescnpeomemmnoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpPU M3YYCHUUM XUMHM B 8§ Kilacce
OCYIIECTBIISIETCS dYepe3 WCIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOLIMXCS CUCTEMHBIMU JUJI1 OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO01ue ecTecTBEHHO--HAYyUHbIC MMOHATHS: HAyYHBIM (akT, TUrmores3a, Teopusl,
3aKOH, AaHalu3, CHHTe3, KiIaccupuKalus, NEePpUOJAUYHOCTh, HAOIIOJEHUE,
DKCIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3ukKa: MaTepusi, aTroOM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH]I,
V30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUN 3apsl, BELIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (U3UYECKUE BEIUMYUHBI, €TUHUIIBI
VU3MEPEHUS, KOCMOC, TJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: gporocunres, apixanue, onocdepa.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHUYECKAsI peaKUMs

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOMNOB, Kaus, KaablUs M UX
COCMHCHUNA B COOTBETCTBMU C TMIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAINTUYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJla XMUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanysa XuMuueckux peakiuii o pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
W3MCHCHHIO CTETICHEH OKHMCIICHUS XMMHYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH, TI0
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[TonsiTue o ckopoctu XxuMuuyeckod peakiuu. [lonsTne 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX U TeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU M IIOJ0KEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHOMN peaxkuuu. CocraBnenue YPaBHEHUI



OKUCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIUi C  HCMOJb30BAHUEM  METOjIa
3JIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALMU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMAIMM BEMIECTB C Pa3IMYHBIMH BUJIAMHU
xuMuueckont cBs3u. Crenenp auccornyanu. CUIIbHBIC U CTIA0bIe DJICKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clIoBHs MPOTEKaHUSI PeaKlMii HIOHHOTO 0OMEHa,
MOJIHBIE M COKpAaIlllEHHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W COJell B CBET€ TPENCTABICHUNA OO0 OBIEKTPOIUTUYECKON
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHUE C MOJCISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHUYECKOW peakuuu
OT BO3JCUCTBUS PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEWHIECTB, MpOLECCa AUCCOLMALMNA KHCIOT, WIENOYEed W  COJIEH
(BO3MOXKHO  KCIOJIb30BAaHME BHACO MaTepUaloB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX  TPU3HAKA  TPOTEKAHWs]  PEaklMid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuid
(ropeHue, peakiuu pa3ioXeHUs, COSUHEHHUs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMi Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJnibl U MX COeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHYECKHE CBOWCTBA HAa MNOpUMEpe  Xjopa
(B3aMMOJEICTBUE C METaJUIaMHM, HEMETaulaMH, WIeJI0YaMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, NPUMEHEHHE. [lelicTBue
XJopa U XJOPOBOAOPOAA HA OPraHW3M 4YeloBeKa. BaxkHeuiuune XJIopuabl U HX
HAXO0XJICHUE B MIPUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOa U CePhbl. AJIIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XuMuuyeckue cBoiicTBa cepbl. CepoBoopoJ, cTpoeHue, GU3MYecKue U
XxuMuuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckne M XHUMHYECKHE CBOHCTBa (0OIIuMe Kak
NpeICTaBUTENs Kjlacca KHCIOT W cheuuduyeckue). XHUMHUYECKHE pPEeakiuu,
JeXKaIIue B OCHOBE ITPOMBIIIJIEHHOTO CIOCO0a TMOJIYYEeHHS CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOThl. COMM CEpHOM KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cyinbdar-uoH. HaxoxneHue cepbl U €€ COEAMHEHUH B NpHUpPOAE. XUMUYECKOE
3arpsA3HEHUE OKPYXKAIOMIEH cpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIE TOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPe0TBPAIICHHUS.

OO6miast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
dbu3nYecKkre U XMMUYECKe cBoMcTBa. KpyroBopoT a3ota B mpupojie. AMMUAK, €ro
bu3nuecKre 1 XUMUYECKHE CBOMCTBA, OJydeHne U mpuMeHeHne. Coau aMMOHUS,
uXx pU3NUECKre U XMMUYECKHE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WMOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MoJydeHHe, (PU3MUYECKUE U XUMHUYECKUE
cBOMcTBa (0OIIME KaKk MPEACTaBUTENS Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIGM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yno0peHuii. XuMHUYeCKOe 3arps3HeHUE OKPYIKAIOIICH Cpellbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE MOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTponHeie Moaudukanuu Qocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, pU3NIECKUe U XUMUIECKUE CBOICTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI0OPEHHIA.

O6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHH  OKUCIEHHUSA.  YTIEpoJ,  aJUIOTPOIMHbIE
MoAu(pUKAIIUM, PpACTIPOCTpAaHEHUE B TIpUpoje, (Pu3NUecKne U XUMHUYECKUE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npuposae. OKCuabl yriaepoja, ux
busnueckne W XWMHUYECKHE CBOICTBA, JCHCTBHE HA IKUBBIE OPTaHU3MBI,
MOJIyYCHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rnobanbHOr0 MOTEMJIEHUS KIMMAaTa, IMapHUKOBBIN
s dekt. YronapHas KUCI0oTa U €€ Colu, X (PU3MYECKUEe U XMMUYECKHE CBOMCTBA,
nojyuyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIEHHOCTH W CEIHCKOM
XO3SI1CTBE.

[lepBoHavasibHbIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHUKH YTJIEBOJIOPOAOB (Yrojib, MTPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaAX, OelIKaxX, YriieBoJIax — U UX
posii B OKM3HM 4eJoBeKka. MarepuaibHOe €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemunmii, ero ¢usmdeckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHus kpemHuss B mpupoze. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuHueBoil kuciore. CHIMKAThI, UX HCIOJb30BaHUE B
ObITY, B MPOMBIIJICHHOCTH. BaxkHellne cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENILHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3I[0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJIOACHUE TTPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajoreHOB M HUX COCIUMHEHUI (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJIOPUAOB (TaJOreHUJI0B), O3HAKOMJICHHE C
oOpaslaMu  cepbl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUATIOB), HAOJIOACHUE Mpoliecca OOyIIIMBaHUSI caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YYEHHWE XUMHYECKHUX CBOMCTB
pa30aBiIeHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIny Ha CyJbdat-
WOH W HaOJIOJieHHWE TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (PU3UYECKUMU
cBoiicTBaMu a3zota, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOTyUYeHUE,
coOMpaHue, pacrno3HaBaHHE M U3YYEHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (pochar-noH M U3ydeHue MpU3HAKOB
UX IPOTEKAHUs, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3y4YeHHE Mojenen
KPUCTAINIMYECKUX PEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
POIIECCOM  afCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTHBOTas3a, MojydyeHue, coOupaHue, pacrio3HaBaHUE M U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO ras3a, MPOBEJICHUE KaueCTBEHHBIX peakiMii Ha KapOoHAT U
CUJIMKAT-UOHBl U H3yYCHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HeMETAIUIbl U UX COCIMHEHUS.

MeTaJibl 4 MX COeITMHEHUS

OO6mast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojiokeHus B llepuommueckod cucreme xumuuyeckux ssemeHtoB [, .
MenpaeneeBa u cTtpoeHus aToMOB. CTpoeHHE MeETauioB. MeTtannuyeckas CBSI3b U
METAJUIMYECKAas] ~ KpUCTAJUIMUecKass  pemI€Tka.  DJIEKTPOXUMUYECKUH Pl
HanpsHDKeHU MeTaiioB. OU3WYecKne U XUMUYECKHUE CBOWCTBa MeTaiioB. OOiue
CrocoObl ModyyeHusi MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
crnocoObl 3auuThl X OT Koppo3uu. CrjaBbel (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpOH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle MeTasuipl: nosnoxkeHue B llepuogmyeckon cucreme XMMHYECKHUX
snementoB JI. . MenpaeneeBa, CTpOCHHE WX ATOMOB, HAX0XJICHUE B IMPHUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiausi). OKCUIbI U



TUAPOKCUABI HaTpus W Kanud. lIpuMeHeHne WIEIOYHBIX METANIOB M UX
COCIMHECHU.

[IlenoyHO3EeMENbHBIE METAUIBI MArHUMd W KajJblIMK: TIOJOXKEHHUE B
[lepuoanueckon cucreme xumudeckux anemeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B NIpupoae. PU3NUeCKUe U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmume coequHeHHs Kalblus (OKCHUI, THUAPOKCHUI, COJIN).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS.

AmomMuHUi: nosioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaXOXICHHUE B Ipupoje. Pusnyueckue u
XUMUYECKHE CBOWMCTBA altOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA U TUIPOKCH]IA
AJFOMUHUSL.

Keneso: monoxenue B [leppuonnyeckor cuCTeMe XUMUYECKHUX JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHME aTOMa, HaxOXXJAEHUWE B TIpupoae. Pu3nueckue u
XUMUYECKHEe CBOMCTRBA xene3a. OKCUIbI, THIPOKCU Bl U cosn kenesa (I1) u xenesa
(III), ux cocraB, CBOIMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ oOpa3sllaMd METAIOB M CIUIABOB, HUX (PU3HMUCCKUMH
CBOMCTBaMH, H3y4YEHHUE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHICOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHUS XKeje3a B KUCIOPOJIE
(BO3MOXXKHO  HKCIIOJIb30BaHHWE  BHUJIEOMATEpPHANOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMi HAa WOHBI: MarHus, KajbliMs, aJJFOMUHUS, I[IUMHKA, JKeJe3a
(IT) u xenesza (III), mequ (II), HabnrogeHNE U OMUCAaHUE MPOLIECCOB OKPAILIMBAHUS
IJJaMEHU MOHAMU HATpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad M0 TeMe «BaxHenime
METaJUIBl U KX COCTMHEHUS».

XuMHA M OKpY:KAKOLIas cpeaa

BemecTtBa m Mmarepuansl B IOBCEAHEBHOW JKM3HM YeENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momoris npu
XUMHUYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpYKaroleh cpeibl (MpeaenabHas JOoIMyCcTUMas
KOHIIEHTpaius BeilecTs, nainee — [1/IK). Poias xumuu B penieHun 3K0JIOrM4eCKUX
pooIeM.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIoB MaTepuajioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaibl).

MeoscnpedmemHnuie ceasu



Peanuzanus MeXNpeaMETHBIX CBsA3€H NMpU W3YYCHUM XUMHUHA B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 WCIONIb30BaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U TOHATHUH, SBJSIOMUXCS CUCTEMHBIMH I OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEeHHO-HAYUYHbIC TMOHSATHSA: HAyYHBIH (PakT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMAPHUKOBBIN
3¢ eKT, TeXHOIOTHS, MaTePHUAIIBI.

dusmuka: Martepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJA, DJICKTPUYCCKUN 3apsii, MPOBOIHHKH,
MOJTYIIPOBOJHUKH, UAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTbD, KPUCTAIITUNIECCKAS
pemérka, CruiaBbl, (PU3WYECKHE BEIMYWHBI, CIMHUIBI W3MEPEHUS, KOCMUYCCKOE
TIPOCTPAHCTBO, IUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, mpixanue, Ouocdepa, IKOCHCTEMa, MUHEPATbHBIC
yIA0O0pEHHS, MUKPOSJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

'eorpadusi: armocdepa, rumpochepa, MHUHEpaNIbl, TOPHBIE TOPOJIBI,
MIOJIC3HBIC UCKOIIAeMbI€, TOIIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA NNPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAaMMbl OCHOBHOT'O OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHMs XMMHHM B €IWHCTBE Y4YeOHOH u
BOCIIUTATENIBHOMN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMM M JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATM3AINH 00YJarOIINXCSI.

JInyHOCTHBIE ~ pE3yJbTAaThl  OTPAXalT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
paclIMpEHUE OIbITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAydyHOMY HACIEIUI0, MOHUMAHUS 3HAYCHUS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOr0 O00IIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHON MHMOpMmaiuen o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHPOBONM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLUMAIbHBIX HOPMax W NpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUHN B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
NEeSATENbHOCTH, TOTOBHOCTHM K pa3HOOOpPa3HOM COBMECTHOW JE€ATEIbHOCTH MNpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMOJHCHUH XHWMHUYECKHX
IKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpoliecce ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M IIOCTYNIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIIOLINE
OCHOBY JIJIsi TIOHUMAHUSI CYyIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3THUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJMMBIE HJIsi OOBACHEHUS HAOJI0JaeMbIX MPOIECCOB M SIBICHUI,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATENbCKON KYyJIBTYpPbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPaAaBOYHOU



JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpPEC K OOYyYEeHHMIO M TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTHh K €aMOOOpa30BaHHUIO, MPOEKTHOM UM HMCCIEIOBATEIbCKON
JESATeIbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUEHHS B
JlaIbHEHIIIEM;

4) gopmMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0POBBbI 00pa3 *U3HMU, OCO3HAHUE TOCIEICTBUNA U
HETPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTU COONIOJIEHUS] MpaBuid 0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOI0 BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHUIO MTpodeccuil u Tpyia pa3inyHOro poJa,
YBOKEHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOP
WHIMBUYyaIbHON TPAGKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHanbHON ESITEIPHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B TPOPECCUOHATILHON CpeIe;

6) 3K0J10rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH II€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE [IEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
GU3UYECKOMY M TICUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
paBuI 0€30MAaCHOTO MOBEJCHUS MIPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSA, MOJy4aeMble MPU U3YYECHUU XUMHH, IS
pelieHus 3a1a4, CBSI3aHHbIX C OKpY>Kalollel MPUPOIHON CPEIOM, AJIsl TTIOBBIIIICHUS
YPOBHSI  DKOJOTUYECKOW KyJNbTYPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
IKOJIOTHYECKUX TMPOOJIEM W IMyTell WX peHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJOTUYECKOTO MBIIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLIUAIIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATbI

B cocraBe wmertanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIsS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIe
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ATUX MPEIAMETOB (HOPMHUPOBATH MPEIACTABICHUE O IETOCTHOU



HAyYHOW KapTHMHE MHpA, ¥ YHUBEpCaJIbHbIC YUeOHbIC NEUCTBUS (ITO3HABATCIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSTHBHBIC), KOTOphIE 00OecmeunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHWIO W OCYIIECTBICHHUIO Y4EOHOU
NESITEHLHOCTH.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUSI

Ba3oBble jiornyeckue JaelicTBUA:

YMEHUSI HCIOJIb30BaTh NPHUEMBI JIOTHUECKOTO MBINIJIEHUSI TPU OCBOCHUU
3HaHWI: PacKPhIBaTh CMBICT XMMHUYECKUX TOHSTHH (BBIIETSATH MX XapaKTEepHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), UCIIOJIb30BATh
MOHATHS Il OOBSICHEHUS OTJEIBHBIX (PAKTOB M SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCH(PUKANNA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKITUH,
yCTaHABJIMBATh MPUIMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTUH),
JIeNaTh BHIBOJIbI U 3aKITIOYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCE IMO3HAHWUS TOHATUSA (MPEIMETHBIC U
METaInpeIMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICTTH, UCIIOJIb3yeMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XHMMHUYecKass ¢opMmyna U YypaBHEHHUE
XUMHUYCCKON PEaKIuu — MPU PEIICHUM Y4eOHO-TTO3HABATEIIbHBIX 3aja4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISBIIATh M XapaKTEPHU30BATh CYIICCTBECHHBIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3UM U
MPOTUBOPEYHS B U3yUAEMbIX TIPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBareibckue 1elCTBUS:

YMEHHUE HCIIOh30BaTh TMOCTABICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI T10
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

IpUOOpPETeHHe ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMMd W TPOBEJICHUIO
YUYEHHYECKUX DKCIIEpUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ynbTar, (hopMyaupoBaTh 00001ICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3TUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOIYyIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAsl JUTepaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcsl WHTepHETa), KpPUTHUYECKH OIEHHWBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOJBI MW 3alpOChl MPU MOHWCKE M OTOOpE
UHGOpPMAIIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/7a4 ONpPeNeIEHHOrO THIA, MPUOOPETEHHUE OIbITa B
o0jacTl UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpPO aKTHBHOTO HUCIIOJIb30BaHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BBIOMpAaTh ONTUMAJIBHYIO (POPMY MpPEACTaBICHUS UHPOPMALIMK U
WLTIOCTPUPOBATh pEIlaeMble 3aJaddl HECIOXKHBIMA CXEMaMH, JharpaMMaMu,
npyrumu hopmamu rpaduKi U KX KOMOWHAIIUSAMY;

YMEHHME HCIOJb30BaTh M aHAIU3UPOBAaThb B IIpolecce Y4YeOHOH W
UCCIIEJIOBATEIILCKOM NIeATETHPHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBHUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WIH) IUCKYCCHH) TIO
CymecTBy  oOcyXmaemMoil  TeMbl, (OPMYJIHPOBATh CBOM  TPEAIOKEHUS
OTHOCHUTENIFHO BBITIOJIHEHUS TIPEIOKEHHON 3a1auH;

YMEHMsSI ~ OPEACTaBIATh  TOJYYEHHBbIE  pEe3yJNbTaThl  IO3HABATENIbHOM
NESTEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JeNaTh IPE3CHTALUIO
PE3yJIbTaTOB BBITIOJHEHHS] XMMHUYECKOTO SKCIEpHMEHTa (J1ab0opaTOpHOTO OTbITa,
J1a60paToOpHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHsSI y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABaTEeIbHOM M HUCCIIEJIOBATEIbCKOM  JIEATENBHOCTH  TNPU  pEIICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAaHUS
no3unuii (00CcyXIeHusi, OOMEeH MHEHHSIMH, «MO3TOBBIC IITYPMBbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, ONPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITNIOJTHEHHOHN pabOThI U JpyTHE).

PeryasiTuBHBIe YHUBepCaJbHbIEe Y4eOHbIe AelicTBUS:

YMEHHME CaMOCTOSITENbHO ONPEAENATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTh, BEIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEelIeHUsI YUeOHBIX U
NO3HABaTENbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBJIATh WU KOPPEKTUPOBATH
NOPEUIOKEHHBIA aJIFOPUTM  JEHUCTBUI MpU BBINOJHEHUU 3aJaHUi ¢ Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OILICHWBATh COOTBETCTBHE IOJYYCHHOTO pe3ylibTaTa 3asBICHHOW IIeNH, yMEHHE
UCTIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/jIaracMble B yCIOBUH 3aJaHUM.

NNPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJbTAaTOB II0 OCBOCHUI 0053aTEIbHOrO
colepKaHusi, YCTAHOBJIEHHOrO JAaHHOW (enepasibHONM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAYYHbIE 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, cnenuduueckue A OpeAMeTHOM o0nactu «XUMHUS», BUIBI
JNEATEIBHOCTH 1O  IOJYYEHUWIO HOBOTO  3HAaHWS, €ro HHTEPIPETalNH,
peo0pa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIlUsX.

K xonmy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

e PpPAacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEMIECTBO, CMECH
(oIHOpOIHASE M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEICHBb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCUu(HKaius peakiuii: peaxiuu
COCIIMHECHUSA, pEaKLUU Pa3I0KEHUs, pPEaKIUU 3aMEIICHUs, pEaKkuu
o0OMeHa, HK30- U SHJIOTEPMHUUYECKHE PEaKIIMH, TEII0Bor A (eKT peakiuu,
AIpO aToOMa, HJIEKTPOHHBIA CIOM aroma, aroMHas OpOuTalb, pPaanyC
aToOMa, XMMHYECKasl CBsI3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, HOH, KaTHOH, aHWOH, PACTBOP, MACCOBAasl JOJS BELIECTBA
(MporeHTHAs! KOHILIEHTpAIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX IPEBPAILCHUN;

e WCIIONH30BAaTh XHWMHUYECKYIO CHUMBOJHKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpENENsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENeHb  OKHCJICHUS  JJICMEHTOB B  OWMHApHBIX  COCAUHEHUSX,
MPUHAJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCYy COCAUHEHHM I10
dbopmynam, BHUJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOAUUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepromnueckoil cucreme,
3aKOHOB COXPAHEHMUS MAacChl BELIECTB, ITOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Illepuoanueckoit
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3ivuyaTh TMOHATHUS  «IJIaBHas
noarpynna (A-rpynma)» u «mnobounas noarpymnmna (b-rpynma)y», mansie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOphIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa Xxumuueckux osaementoB . .
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMUUYECKHUX DJIEMEHTOB (COCTaB M 3apsij siipa, 00IlIee YUCIO SIEKTPOHOB
U pacipeesieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYAacCTBYIOUIUX B pPEaKIUU
BEIIECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;

IPOTrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKaHUS XUMHYECKUX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSITh OCHOBHBIC OINEPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIllio, KIacCH(pUKAIHIO,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS CBOWCTB
BEIIECTB M XHUMHMUYECKHX pEaKIMi, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUEe, MOJCIUPOBAHHE, SKCIEPUMEHT
(peasibHbBIN U MBICIICHHBIN );

cleAoBaTh ~ IMpaBW/IaM  [OJb30BaHUS  XMMHYECKOHM  TOCYyIOW U
7abopaTOpHBIM  000pY/IOBaHHEM, a TakKXKe TMpaBHiaM OOpalleHHus] C
BCIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
Ja00paTOPHBIX XUMHYECKUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPAacTBOPOB C ONPEAECTEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOUYEH U KUCIIOT C MOMOIILI0O UHIUKATOPOB
(maxkmyc, peHondranent, METUIOPAHK U APYTHUE).

K xonity oOyuenus B 9 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKUX NOHATHWA: XUMHUYECKUN
3JIEMEHT, aTOM, MOJEKyJa, HWOH, KaTUOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO’KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIUs, XUMUYECKas CBA3b, TEIJIOBOU I DeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS] JTHUCCOLMAIUS, PEAKIIUH HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHUYECKOE€ paBHOBeCHE, oOOpaTUMble U



HeoOpaTUMble pEaKLHUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBUTENIb,  OKUCJIEHHE M  BOCCTAHOBJICHHE,
aIoTponus, aMm(pOTEePHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKAsI), KPUCTAIUIMYECKAsT pEHETKA, KOPpO3Us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOM pEaKUuu, NpelebHO JI0mycThUMas
xoHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUSA IPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBlIeHHUS (HOpMYyT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

ONpEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COEIMHEHMHM 1o (opmyiaM, BUI XUMUYECKON
CBs3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opMyJsie, XapakTep Cpenbl B
BOJIHBIX PAacTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTATUTMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica llepmonmueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHIBATh W XapaKTEPHU30BaTh
Tabnnunyto (opmy Ilepuoanueckoid cCUCTEMbl XUMHUYECKHX 3JEMEHTOB:
pa3nuuaTh TOHATHS «TJaBHas MOArpymna (A-rpynma)» U «ImoOovHas
noarpynmna (b-rpymma)», maneie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOM Tabnuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XMUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij dAnpa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOITUE
3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUUN B
IpeAenax MaJbIX NEPUOIOB U IJIaBHBIX NOATPYMII C YYETOM CTPOEHUSA HX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy W COCTaBYy YYAacCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEHEeH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOLIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsl OIMHCAHUE
IpuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINN;

COCTABJISITh YPaBHEHHUSA 3JEKTPOJUTHYECKONM JAMCCOLUMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMI NOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKIAOIINX CYIIECTBOBAHHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKluii;
MIPOTHO3WUPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO H  MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO0 »dJIeMeHTa 10 (dopmye
COEIMHEHHMSI, MAaCCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOmo/laTh  MpaBWia  MOJb30BAHMS ~ XHUMHYECKOM  TOCYIOM U
7abopaTOpHBIM  00OpPYJOBAaHMEM, a TaKXKe TMpaBuUiia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO WM COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YTJIIEKUCIIOrO rasa);

MPOBOJIUTh  PEAKIMUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uonua-, kKapobonat-, ¢ocdar-, cuiMkaT-, cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIILHON NEeATeIbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AlNI0, BBISBICHHUE
PUYUHHO-CJICICTBCHHBIX CBS3€H — JJI WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUW, €CTeCTBCHHO-HAYYHBIE METOAbl TO3HAHUS —
HAOJIIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsun4yecTBo 4acoB
Ne HaumenoBanue pa3iesioB u JyekTpoHHbIe (HU(POBHIE)
KonTtposabHbie IpakTH4eckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHavyaabHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemiecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [{OK
peaxkiuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3znen 2. BaxkHeiime npeacTaBuTe/ il HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuorexa [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
)7 Boaopoa.llonsitue o kucinorax ? 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmorexa [IOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChI 1 ) 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 30

Paznen 3. [lepuoanueckuii 3axon u llepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MennesieeBa. CTpoenne aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIIUU
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[Tepronnueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmmorexa [IOK
XUMHUYECKHX dj1eMeHToB J[. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma

12 | o ; buborexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHHBIC PEAKITII
Hroro no pazaeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
PesepBHoe Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. BemecTBo U XUMHYECKHE PeaKIun
11 [ToBTOpenue u yriryOiaeHne 3HaHUN 5 ) bub6nuorexa [LIOK
' OCHOBHBIX Pa3/IesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnuoreka [IOK
. peaxkuun https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTUYECKAS] JUCCOIUALIHS. g 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3gen 2. HeMeTaJJILI M BUX CO€IHHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUUECKUX 4 | bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmsbl. ["anoreHst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
' Pyt -€p https://m.edsoo.ru/7f41a636
COCIMHECHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' YR ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mias xapakTepuCTUKa XUMHIECKUX
2.4 sneMeHToB [VA-rpynnsl. Yraepona u 8 1 2 bubmorexa HOK
' . py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeAMHEHUS
Hroro no paszneny 25
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Pa3gen 3. MeTaJIbl M UX COCAUHEHUSA

. bubmuoreka [JOK
3.1 Obuue cpojicTsa MeTa/IOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueimue MeTaiuibl 1 UX COeIUHEHUS 16 hitps://m_edsoo.rw/TFA1 2636
Hroro no paszneny 20
Paznen 4. Xumus U oKkpykamomas cpeia
4.1 B TBa U MaTepHaIbl B )KU3HU YEJIOBEKa 3 bubmorexa LIOK
) elmec P T https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuoreka [JOK
yejioBeka. Tejia u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAaX MO3HAHUS B XUMHUH 1 bubmorexa [OK
A https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTteie BemecTBa U cMecH. CrocoObl | bubnuoreka [JOK
pazzaeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktudeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU NTOBApEHHOU COJN)»
bubnuoreka [IOK
6 Ato 0JIEK 1
TOMBL I MOTICIYIIET https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AJIEMEHThI. 3HAKH ) bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U clIOKHBIE BEIllECTBA 1 bubmorexa [OK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YJAPHOC Y https://m_edsoo.ru/f0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubnuoreka [JOK
10 X eckas o a. BasienTHOC
HMHHeCKas Gopmy HTHOCTR https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHX 3JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAs Macca. bubmoreka [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 1oj1s1 XUMHYECKOT'O but6mmoreka [{OK
3JIECMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BenecTBa. MoJib. bubnuoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3nYEeCKUEe U XUMUUYECKUE SIBJICHUS. bubmoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoTEKaHUs bubnuoreka [JOK
XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienust konuuecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHUSIM XUMHUYCCKHUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus XuMrU4ecKux peakiui
18 (coe I/IH(I;HI/DI a3JI0KEHUS ’ Bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, O0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukKiIoneauct. O600IeHIE 1 bubmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
20 Kontponbnas padota Nel o teme Bbubnunoreka [JOK
«BelecTBa U XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubmuoreka [IOK

Bo3ayxa. Kucinoposx — 35ieMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznyeckue 1 XMMHUUYECKHE CBOMCTBA

22 KHCIopo/a (peakiuu OKUCICHHUS Bubmmorexa [IOK
pOAia (peaktl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 06 okcumax
CriocoOslI MoTy4eHUs KHCIOpo/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [OK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ ekt xumuueckon
24 peaKIiu, IOHATHE O bubnmoreka [JOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIHUIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar HSHGI-EI/IGqI;OS yxa CIIOCOOBI c)aro bubmorexa [TOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALLECHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «ITonydyenne u coOupanue KHCIopoIa bubamorexa LHOK
Y . p pod, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE e€ro CBOKUCTBY
7 Bonxopon — aneMeHT u mpocToe bubnuoreka LIOK
BeuecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 ®uznyeckre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnunoreka [JOK
29 ITo € 0 KUCJIOTax M Co
TUITHE O KHCJOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o teme
bubmuorexa [JOK
31 «ITonyyenue u cobupanue BOAOPO/a,

HU3yYECHHUE E€r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42
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MounsipHbliit 00BEM razoB. 3aKOH

bubnunoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0bEMa, KoJIMUeCcTBa
33 BEILIECTBA rasa 1o €ro u3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WIH 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 ABHEHUIO pPEeaKIIMy Ha OCHOBE 3aKOHA Bubmmorexa [JOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B
15 ®uznyeckre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [Tonsitue 00 bubmorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachilieHHbIE
37 U HEHACHI peHHLIE acTBOpbl. MaccoBas bubmorexa [OK
m PaCTBOPEL- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTrueckas padora Ne 5 mo teme
13 «ITpuroroByieHue pacTBOPOB ¢ bu6muoreka [IOK
OnpeAcIEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
19 KonTponbnas paborta No2 no teme bubnmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALS, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XMMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KiIaccuuKaus, bubnuotexa [JOK

HOMCHKIJIAaTypa

https://m.edsoo.ru/ff0d67ca
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43 [losnydyeHne u XuMH4YeCKue CBOWCTBA bubmuoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bu6muoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonmyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
(cp ) b bubmuorexa [JOK
46 CIOCOOBI MOJTYYEHHS, XUMUUECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuyeckas padora Ne 6. Pemenue
47 SKCTIEPUMEHTAJIbHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJTACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 ['enernueckas cBsA3b MEXKY KiIacCaMU bu6muoteka [{JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
49 O06o00611eHre U cucTeMaTu3alus 3HaHu|
B H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX Bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHUI
[lepBbie MONMBITKY KJIaCCUPUKATUU
but6mmoreka [JOK
51 XUMHUYECKUX 3J1eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubnuoreka [JOK
52 [Tepuonnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. Y. Menaeneena
bubnmoreka [JOK
53 [Iepuonsl, rpynnsl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52¢c
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Crtpoenue atomoB. COCTaB aTOMHBIX

bubnunoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB [leproanueckoi bubmorexa [TOK
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA M0 €ro MOJIOKEHUIO B bubnuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUSA HAyKU U npakTuku. /. W. bubnuoreka [JOK
MenneneeB — y4€HbIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanientHas monsipHasi XuMU4eCKast bubnmnorexa [JOK
CBsI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHasi XUMUYeCKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 CTeneH, OKHCIICHIS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHbBIE bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
but6mmoreka [IOK
64 OKucnauTeny U BOCCTAHOBUTEIIH
https://m.eds00.1ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuoreka [JOK
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«CTtpoenne atoMa. XUMHUUYECKas! CBS3bY

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

66 PezepBHblit ypok. O0001IeHNE U 1 bu6nuoreka IIOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O60011eHIE 1 | bubnmoreka [JOK
CHCTEMaTH3als 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O6o00IcHHE 1 | bubnmnoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuoanueckuii 3aK0OH.

1 [lepuoanueckas cuctema 1 but6mmoreka [{JOK
XUMUYECKHX d71eMeHToB /1. 1. https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

. bu6mmoreka [JOK
2 CBOMCTB XUMHUUYECKHX AJIEMEHTOB 1
. https://m.edso00.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa | bubnmnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMu4ueckon CBS3U U TUIIBI ) bubnuorexka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 «IToBTOpEeHUE U yriryOieHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8§ Kiaccay

6 Knaccudukanus xumMuaeckux | bubnmoreka [JOK
peaKuui 1Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMHUYECKOU

7 eakquu. IToHsITHE O TOMOI€HHEIX U 1 Bubmaorexa ITOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIUIX
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.

but6mmoreka [JOK
8 DakTOpPBI, BIUAIOIIKUE HA CKOPOCTh 1

XUMHYECKOM PCaKkuun U MOJI0KCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC

but6mmoreka [IOK

9
peaKkuu https://m.edsoo.ru/00adcade
Teopust 231eKTPOIUTHIECKON
10 I/IC(I:)O na H:Ip CubHEbIE U ci1a0ble bubmmorexa IIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
ANIEKTPOJIUTHI
11 HNonHrle ypaBHEHUS peaKIUi buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XMMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOUCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 buGnnorexa [IOK
el § https://m.edsoo.ru/00addsb2
ANEKTPOIUTUUECKON JUCCOIHAIIIHT
14 ITonsgarue o ruaponse coiaei bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3AIUS bubmuoreka [JOK
3HAHUHN https://m.edsoo.ru/00addd12
[TpakTrueckas padora No 1.
16 «Pemenne 3xcriepuMeHTaIbLHBIX Bnbmrorexa IIOK
p https://m.edsoo.ru/00addbfa
3ama4y)» https://m.easoo.ru/V0addbia
Kontponbnas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOIIHAIIUSI bubnmotexa LOK
p A HHATHL https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKIMH B PACTBOPaX»
O01asg xapakTeprucTHKa raJIOreHOB.
18 XI/IMI/I‘—IGCKIz/Ie CBI(:))I\/'ICTBa Ha IpuMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe?
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bu6mmoreka [IOK
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XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00adel104

[TpakTryeckas pabora Ne 2 o Teme

20 «ITonyueHne COJITHON KUCIOThI bubmorexa [TOK
y .. N ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Brruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEeaKIui, eClIU OJUH U3 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as xapakTepuCcTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATTOTpOTTHBIE MOTU(DUKAIIH CEPHI.
7 Haxoxnenue cepbl 1 €€ COeTUHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOeHHE, bubnmnoreka [JOK
duznyecKre U XUMUIECKIE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
25 buznyeckue 1 XuMUYECKHe CBONCTBA Bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKUE peaKlnH, JIeKallle B
OCHOBE IIPOMBIIIJIEHHOTO CII0co6a
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bu6muoreka LIOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaIOIIEeH Cpeabl COETUHEHUSIMU
cepbl
7 Brluucnenne MaccoBOM J10JIM BbIXO/1a bubnuotexa [JOK
NPOAYKTa pEaKLnU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepucTHUKa JIEMEHTOB bu6mmoreka [JOK
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VA-rpynmnsl. A30T, pacripocTpaHeHHe
B IIpHUpoJie, PU3NYECKUE U
XUMHYECKHE CBOMCTBA

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

AMMHaK, ero pu3nIecKue u

bu6nuoreka [IOK

29 XMMHYECKHE CBOMCTBA, ITOJTYYCHHUE U
Y https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpakTnueckas padora Ne 3 o Teme
30 «ITomyuyeHne amMmmuaka, U3y4eHUE €ro bubmorexa [OK
N y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuci0Ta, e€ Ppusndeckue u bubnuotexa [JOK
XWMUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATbHBIX

32 no0peHnii. XUMHUYECKOE buGnnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KaIoIIeH cpeibl
COCIMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((l))Ta q)(i)plljsn(qeixne u bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
Hcnonb3oBanue pocdatos B

34 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubnmnoreka [JOK
3arpsi3HeHue NPUPOJTHON CPeJIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHUE B

35 npu I(j e E)I/BI/II‘)-IGCKI;)/IC U XUMHUYECKHUE bubmmorexa LOK

P P e https://m.edsoo.ru/00adfd9¢
CBOMCTBa
16 Oxkcupsl yraeposa, ux Gpusndeckue u bu6muoreka [IOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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CBsA3aHHbIE C OKcuoM yraepoza (IV)

37 VYroibHast KUCHO0Ta U €€ CoNu bubmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[TpakTrnyeckas padora Ne 4 o Teme

13 "IlosrydyeHune yriekucioro rasa. bu6nuoreka [JOK
KauecTBeHHas peaknus Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE MOHATHS 00
39 OpTraHMYEeCKHUX BEIIECTBAX KaK O bubmorexa [OK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiiepoaa
40 Kpemuwnii u ero coequHeHUs bubmmorexa TIOK
P https://m.edsoo.ru/00ae080a
ITpaxTrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAIIBHBIX 3a/a4 10 TEME bu6muoreka [IOK
«Baxueimuye HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHCHUS»

Kontponbnas padota Ne3 no teme
. bubnuotexa [JOK
42 «Baxnelmme HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHECHUS»
OO0mras XxapakTepuCTUKa XUMHIECKUX
AJIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBsi3b U but6mmoreka [IOK
METALUINYECKAsA KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

. bubnuoteka [JOK

44 DNIEKTPOXUMHUYECKUH P

HaprDKeHI/Iﬁ MCTaJ1JII0B

https://m.edsoo.ru/00ael156
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O61ue crnocoObl NOIyYEHUS
MertaioB. Criasel. Beruncienns mo

45 aBHEHUSIM XHUMHYECKUX PEaKIHil buGmmorexa LOK
yp peaKium, https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEarcHTOB COJICPYKUT
MIPUMECH
bub OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nonmoreka [
https://m.eds00.1ru/00ae1278
but6mmoreka [IOK
47
[Henounsie meranet https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCHIBI HATPUS U bubnmoreka [JOK
KaJius https://m.edsoo.ru/00ae14b2
49 [IlenouyHoO3eMeTbHBIC METAIIBI — bubmorexa [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxuerinire coequHeHn KaJbIUA bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IEHNE U CUCTEMATH3AIUS
3HAHUM
5 JKécTkocTh BOABI M CLIOCOOEI €€ but6mmoreka [{JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 o Teme
I . bubnuoreka [JOK
53 JKEcTKOCTh BOABI M METOEI €€
" https://m.edsoo.ru/00aelaed
YCTpaHCHHS
54 N — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubmuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHIIBI U COJIU JKeJie3a

bubnunoreka [IOK

> (IT) u xenesa (III) https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTUu3aus
3HaHUHN
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
«Baxnenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucienus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, eCIM OJUH U3
60 pEearcHTOB JIaH B U30BITKE WIIN but6mmoreka [JOK
COIEPXKUT IpUMeECH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIXOJa NPOIYKTa
peakuuu
61 O00011eHrEe U cCUCTEMATU3ALIMS
3HaHUU
Konrponsnas padora Ne4 o reme
62 «BaxuHenme MeTauIbl 1 UX
COEJIMHEHUS
63 BemecTsa u maTepuansl B bubnuoreka [IOK
OBCEIHEBHOU XU3HU UeI0BEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsA3HEHNE bubnuoreka [JOK
OKpYXKaroIeH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bu6mmoreka [IOK
AKOJIOTHYECKUX TTPOOIEM https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O600IIeHNE 1 bubnmnoreka [JOK
CHCTEMaTH3alus 3HAHU ! https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE U bubnuoreka [JOK
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CUCTEMAaTHU3alus 3HAHUN

https://m.edsoo.ru/00adb33c¢

PezepaHblil ypok. O0o01ieHue u

68
cucTeMaTu3anus 3HaHUN

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AknmonepHoe obmectBo «M3naTenscTBo «IIpocBemenney
» Xumus, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxkmmonepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

METOANWYECKHUE MATEPUAJIBI U1 YUUTEJIA

Xumust. Ypoku xumuu B 9 kitacce. Meroanueckoe nmocodue. PI'OC / O.C.
INa6puensu, U.I'. Octpoymos, C.A. Cnaakos / IIpocBemenue, 2022
Xumus. Ypoku xumuu B § knacce. Meroauueckoe nocodue. ®I'OC / O.C.

labpuensn, U.I'. Octpoymos, C.A. Cnaakos / IIpocsemienue, 2022

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/



https://biol 1-vpr.sdamgia.ru/
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