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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHON padoyeil IporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUs Y4EOHOTO MpeIMeTa « XUMHUS
B 00pa3zoBaTenbHbIX opranm3anusix Poccuiickoit denepanuu.

[Iporpamma mo xuMuu AA€T TpEACTaBICHHE O IENsIX, OOIIeW cTpareruu
o0yueHusl, BOCIUTAHHS W Pa3BUTUS OOYYAIOMMUXCS CPEACTBAMHU Y4eOHOIO
npeameTa, yCTaHABJIMBAET o0si3aTeNbHOE peaMETHOE COJIep>KaHue,
npeAycMaTpUBaeT paclpeleleHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TEeMaM IMPOrpaMMbl MO XUMHUHU, ONPEIENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZEp/KAHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  M3YUYEHUS] XUMHU C  Y4€TOM  MEXKMPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEM  O00ydYarolMUXCs, ONpeAeasieT BO3MOXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHUM K
pe3yJibTataMm 00yUYeHHs] XUMUM Ha YPOBHE II€JICH U3yUeHUs MTpeaMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep)KaHMS.

3HaHWEe XHUMHH CIIYUT OCHOBOM [isi (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0yyJaroImierocs, ero MpeJCTaBICHU O MaTEepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
posib urpatorT GopMUpPYEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUU M 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPrETUUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30acHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYPHI JIAYHOCTH, €€ 00IIeH 1 ()yHKIIMOHAIBLHON I'PaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMUpOBAHUE MBIIUICHUS MU TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  y4yeOHOW  JAesITeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YUYarOIINXCS;

croco0cTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-



HAay4YHbIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00YUaIOIUXCSI.

JlanHble HampaBlieHUS B OOYYEHHH XUMHHM OOECIEYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINpPEAEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHUYECKOM XHMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI MO XUMHH CHOPMHpPOBAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyueHuro. ColiepkaHU€ CKIIAJbIBACTCSI U3 CUCTEMBbI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpenacTaBieHU 00 AIEKTPOJUTHYCCKON MHUCCOIMAlMA BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJIHOTO
YPOBHSI K JIPyromMy, BBIMOJHSS (QYHKUMKM OOBACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS] U TMOIYy4YCHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHUU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIISAIONIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUsI B Hayke. M3ydeHHe XUMHHM NPOUCXOJIUT C NPUBICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MNpeaMeToB: «OKpYyKaroUMid MUPY,
«bwuomnorus. 5-7 xkiacce» u «dusnka. 7 Knacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (opMUpOBaHME 3HAHUN OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOU
JNEATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUW — Ba)KHEUIIHUX (PAKTOB, IMOHATHH, 3aKOHOB M TCOPETUUYECKHUX IOJIOKCHHM,
JOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
NpUOOIIEHUH K HAyYHBIM METOJaM TO3HAHUS TIPU M3YYEHUU BELIECTB U



XUMHUYECKHUX PeaKiuii, B (OPMHUPOBAaHUH U PA3BUTHUHU MO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NeSITeIbHOCTH, OCBOCHHM NpaBWJI 0€30IacHOro OOpalleHHs C BELIEeCTBaMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpn M3y4eHUH XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaKHOE
3HAa4YCHHE MPUOOPENTU TaKUE 1T, KaK:

— (¢opMUpOBaHHE WHTEIJIEKTyalbHO pa3BUTONW JHYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuOoOIIeHHEe
oOyJaronmxcsi K CaMOCTOATEIbHON I03HABATEIbHON NIE€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHMSA, (HOPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecrnieyeHne yCIOBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YyYaOITUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATEeTbHOCTH, MO3HAHHS U CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUY€HUE MJIs
pa3IMYHBIX BUOB JIESATEIBHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATIBHOH W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHMH OOBICHATH U OLEHUBATh SIBJICHUS
OKpY’KaroIIero MHpa, WUCIONB3YsS 3HAHHUS U OMBIT, MOJTYYCHHBIE TMPU WU3YYCHHUU
XUMHH, TPUMEHATh WX TPHU pEHIeHHH MpoOJieM B MOBCEAHEBHOM JKHU3HH U
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y O0O0yyaroUMXxcs T'yMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW JUIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00Pa3HOro TOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B UEISIX
COXPAHEHHUS CBOETO 37J0POBbS M OKPY’KAIOLIEH MPUPOJHON CPEIbl;

— pa3BUTHE MOTUBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHMS  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpPO(UIS M HAIpPaBJIEHHOCTH AAJIBHEHIIErO
00yueHwusl.

OOmiee 4uciIO 4YacoB, OTBEAEHHBIX JUIS H3YYEHHsS XUMUU Ha YPOBHE
OCHOBHOT0 0011eT0 00pazoBanusi, coctapiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayaibHbIEe XUMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YEJTOBEKAa. XMMHS B CUCTEME HayK.
Tena um BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BeulecTB. [loHsATHE O MeTomax Mo3HaHWs B XUMHUH. UHCThIE BELIECTBA U CMECH.
CniocoObl pa3ziesieHnst cMecei.

ATOMBI M MOJNEKYJIbl. XHMUYECKHAE dJIEMEHTbl. CUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie u CloXKHbIE BellleCcTBA. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAsT aTOMHas Macca.
OtHOocuTenbHasE MOJIEKYJIsIpHAsi Macca. MaccoBasi JoJIsl XUMHYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumMocCBsA3b KOJIMYECTBA,
MacCchl M YHCJIA CTPYKTYpPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

PU3UYECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKasl PEAKLIUSA U €€ TTPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEaKIuil (COeTUHEHNs, Pa3I0KEeHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, NMpaBUiiaMu paboThl B J1ab0OpaTopuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUYCHUE U OMHCAHUE
Gbu3nYecCKuX CBOWCTB O0pa3lOB HEOPTAHWMUYECKUX BEIICCTB, HAOIIOJCHUE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pPAaCTUpPAHHE caxapa B CTYIKE,
KUIIEHHE W KOHJCHCAIMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
ONHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHU]IA
menu (II) mpu HarpeBaHuu, B3auMOJEUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3fesIeHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApMBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBecHUE OYUCTKH MOBAPEHHON
coiiv, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJIEKYII
(I1apOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BElIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucimopoa — 3jieMeHT U mpocToe
BemiecTBO. HaxoknmeHue kucimopoma B Tpupoie, (GU3MYECKHE W XUMUYECKUC
cBoiictBa (peakmumu ropeHusi). Oxcuzapl. [Ipumenenwme kucimopona. CrocoObl
MOJIYYeHHUs] KUcTopoAa B J1abOpaToOpuud W TPOMBIINUIEHHOCTH. Kpyrosopor



KHCJIopoaa B ipupojie. O30H — ajuioTpornHas MoAu(pUKaIs KUCIOpoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS,
9K30- M DHAOTEPMUYECKUE peaKIuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocrtoe BewmecTBo. Haxoxkaenue Bomopona B
npuposie, (¢GU3MYECKMEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydeHus. Kuciorsl u conu.

MonsipHblit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

duznueckue CcBOMCTBA BOJbl. Boma kak pactBoputelsib. PacTBOpEI.
HacpiieHHble ¥ HEHACBINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeka. KpyroBopot BOAbI B IpUpOAE.
3arpsA3HeHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudpukanus neopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojieoOpasytomiue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosneoOpaszyrone. Homenknatypa oxcujgoB. Pu3nyeckue W XUMHUYECKHUE
cBoMcTBa OKCHAOB. [losrydeHre OKCUI0B.

OcHoBanusa. Knaccudukarnuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBanusA. Homenknarypa ocHoBaHuil. dusznueckue U XUMUYECKUE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnoter. Knaccudukanus kucinor. Homenknarypa kucior. @usndeckue u
XUMHUYECKHe cBoMcTBa KucioT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonydenue coinen.

['eHeTnueckas CBsA3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONPEJICTICHUE COJICPKaHUs KUCIOpoAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, paclio3HaBaHWE W U3YUYCHUE CBOICTB KHUCIOPOJa, HAOIIOJACHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHHUS W
MpeKpalieHus TOpeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHCaHUE HX CBOMCTB, MOJydeHHE, cOOUpaHUE, PpACIO3HABAaHUE M H3y4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpUATIOB), HAOIIOJEHHE OOpa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOW J0JIell pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJlaMu
(HaTpyieM ©  KaJubllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB),
uccieoBaHue OoOpas3llOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,



HaOII0/ICHNEe U3MEHEHUSI OKPACKU UHJIMKATOPOB B PACTBOPAxX KUCIOT U IIEIOYCH,
u3ydyeHue B3auMopeiicTBus okcupa menu (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKkluid HEeUTpaau3aluvu, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJlla JIPyTMM K3 PacTBOpa COJM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33a4 10 TeMme «BaxHelmme Kiaacchl HEOPraHUYECKUX
COEAMHEHUID.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jsemeHTOoB JI. W. MenaeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsaTHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbIE METAILIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUJIBIL.

[lepunoanueckuii 3akoH. [lepuoaruueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas ©  JiIuHHOHNepuoAHass  (HOpMbI
[Tepnoanueckoit cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. 1leprnoabt
u rpynnbel. DuU3ndecKuil CMBICT IOPSAAKOBOIO HOMEpPA, HOMEPOB IEPHUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
AJIEMEHTA 110 ero noyioxxeHuro B [lepuonnueckoit cucreme J1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paauyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U IEPUOIAM.

3nauenue [lepunoamueckoro 3axkona u [lepruoanyeckoi CUCTEMBI XUMAYECKUX
AJIEMEHTOB Uil pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — y4€Hbd U
IpaK/IaHHH.

Xumudeckass CBs3b. KoBajieHTHass (TOJIipHAss W HEMOJISIPHAs)  CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU.
[Tpouecchl okucIeHnsI U BOCCTaHOBIIEHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

H3yueHHe oO0paslloB BEHIECTB METAVIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCUAA [MHKA C PACTBOPAMM KHUCIOT W IIEIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiiu pa3ioKeHUs, COCTUHEHNUS).

Mescnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M NpPU M3YYCHUHM XUMHM B 8§ Kilacce
OCYILIECTBIISIETCA 4YE€pe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX



MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIA (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJu3, CHUHTE3, KiIaccu(ukanusa, TMepUuOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: MaTepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsji, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBO U XMMHYeCKasi peaKkIus

[Tepnonmueckuit 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOMAOB, Kaaus, Kalblusi M HX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUYHBIM KJaccaM HEOPraHUYECKHUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanys XuMuaecKkux peakifii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIuioBOMY 3¢ (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINMH, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumMuueckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpATUMBIX XMUMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaAKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMH,  JJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBineHue  ypaBHEHUU
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajnaHca.



Teopus ANEKTPONUTHIECKON TUCCOUMUALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHusM aucCOLMAlMU BELIECTB C Pa3JIMYHBIMM BUIAMH
XxuMHuueckoi cBsizu. Crenens aucconranuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpPAIIEHHBbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMI W COJEd B CBET€ MNPEICTAaBICHUA OO0 BIEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsITHE O THIPOIN3E COJICH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BCILIECTB — META/VIOB UM HeMeTa/uioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJ0opuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkIuu
OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOIHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMUA KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXXHO  MCIMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKAHMs]  peakuMid HOHHOrOo  oOMeHa
(oOpa3oBanme oOcaaka, BBIIEICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUsl, COCIUHEHHS), paClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C INOMOINBI0 KAYECTBEHHBIX PEAaKIUMd HAa HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTa/nibl U X COeIMHEHU S

OOmiass xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puU3NUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIE€HOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMOJEHCTBUE C METaJlaM{, HEMETaUIaMHy, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasg KHCIIOTAa, XUMUYECKHE CBOMCTBA, IMOJydeHHEe, NMpumeHeHue. JlelicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBEKa. BakHelmme XJIOpUAbl U X
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u (u3NYECKUe CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOpOIa
U cepbl. XumMudeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (GU3HUYECKUE U
XUMHYECKue cBOWMCTBA. OKCUABI CEpbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (0oOmIue Kak
OpeICTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEaklvy,
JeKallie B OCHOBE IMPOMBIIUIEHHONO CHoco0a MONy4YeHHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEpHOM KUCIIOTHI, KAUECTBEHHAs peaKlMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COEAMHEHUSIMU CEpbl (KUCIOTHBIE JI0XKIH,



3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEe0TBPAIICHHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENCHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dbu3nyueckre 1 XuMHUecKkre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3rYecKre 1 XUMUYCECKHAE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coau aMMOHUS,
X GU3NYECKUE U XUMUICCKIE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3UIECKUE M XUMUYCCKUE
cBOMcTBa (00mMe Kak TMPEACTABUTENsl Kiacca KUCIOT M chenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMU4ecKoe 3arpsisHeHNnEe OKPYKAIOIIeH Cpebl COSMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBbI W BoAoEéMOB). Docdop,
ajoTpornaeie Momudukaruu Gocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u dbochopnas kucnora, GUndeckrue 1 XUMUIECKUE CBONCTBA,
nonyudenue. Mcnonp3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yI0OpEHUIA.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTETMECHW  OKWUCICHHUSA.  YTIEpPOJ,  aUIOTPOIHbBIC
MOIU(UKAIIMKA, PACHPOCTpaHEHUE B TpHpoAe, (PU3NYECKHUe U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUeckue W XUMHUYECKHE CBOWMCTBA, JEHCTBHE Ha JKUBBIC OpPTaHU3MEI,
NOJyuYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riaoOalbHOTO MOTEIJICHUS KIMMaTa, HTapHUKOBBIM
addexrt. YrompHas Kuciaora v e€ com, nX (PU3nUecKue U XUMHYECKHUE CBOICTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavanbHBIE TOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHHUIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIULEPUH, YKCyCHAs KUCIIOTa).
[IpupogHbie WCTOYHUKH YIJICBOJOPOJOB (Yrojib, MTPHUPOAHBIA Ta3, HePTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIECTBAX: JKUPAX, OCNIKaX, YIIEBOAAX — U UX
poii B OKM3HM YeNOBeKa. MaTepualibHOE €JIMHCTBO OpPTraHUYECKUX W
HEOPraHUYECKUX COCTMHEHUH.

KpeMHuii, ero ¢usnueckue W XHMHYECCKHE CBOHCTBA, IIOJyYCHHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOmue mnpeacraBieHus: 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTU. BakHeilline CTpoWTENbHbIE MaTepHalbl: KEpPaMHKA,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCcnepumenm:



U3yUueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi HA XJIOPUI-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMs], OMBITHI, OTpaKaIMKUe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEIUHEHHHA (BO3MOXXHO HCIIOJIb30BAHUE BUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUIOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUS caxapa Ioj JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBiIEHHON CEPHON KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJibdat-
WMOH M HaOJIOJeHUE NpHu3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMU
cBoiicTBamMH a3oTa, Qocdopa W uX coeAUHEHUH (BO3MOXKHO HCIIOJIIb30BAHUE
BUJIEOMATEPHUATIOB), 00Opa3iaMu a30THBIX U (HOochHOpHBIX yaoOpeHul, MmogydeHue,
coOupaHue, pacrno3HaBaHME€ U U3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U ¢GochaT-uOH U U3yUCHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOICHCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIOB), U3y4YEeHUE Moenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IpoLIECCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydeHue, coOupaHue, paclio3HaBaHUE U HU3y4YEHUE
CBOMCTB YIJIEKHACIOr0 rasza, MpoBEJCHHE KaueCTBEHHBIX peakiUil Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelre HeMeTalIbl U UX COCTUHEHUSD).

MeTaJibl U MX COeIMHEHU S

OO0mast xapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuueckux snemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHuEe MeTauioB. MeTamindeckas CBs3b U
METa/NInYecKasl  KpUCTANIMYecKass  pemérka.  DJIeKTPOXUMUYECKHH  psjl
HanpspKeHU MeTaioB. @U3NYecKre U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
CHOCOOBI MOMy4YeHus: MeTauioB. lIoHATHE O KOpPpO3WHM METajuIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Kopposuu. CrmaBbl (CTallb, YyTyH, JAIOPATIOMUHUH,
OpoH3a) U X NMPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTaJIbl: MosoXkeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPHUPOJE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJIbI U
TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIENOYHBIX METAIOB M HX
COEIMHEHU.

IIlenouyHO3EeMENIBbHBIE METAJIbl MarHui MW KaJdblMK: MOJOXCHHUE B
Ilepnognueckon cucreme xuMmudeckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue



VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUeCKue U XUMUYECKUE CBOMCTBA MarHus
U Kaiblius. BaxHelmue coequHeHHs KalblUsl (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmroMUHUN: TIoJIokeHUE B Ilepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpOCHHUE aToma, HaxOXIeHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U THIAPOKCHUIA
AJFOMUHMUSL.

Keneso: monoxenue B [leppoanyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [l.
N. MenneneeBa, CTpOCHHME aToMa, HaXOXKIECHHE B mpupoje. PuU3NUECKHE H
XUMUYECKUEe CBOMCTBA xkene3a. OKCuIbl, TuIpOoKCU bl U cosn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIaBOB, WX (U3HMUECKUMU
CBOWMCTBAaMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJOM (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXXKHO  HCIIOJIB30BAaHHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  MPOTEKAHUS
KAQU€CTBEHHBIX PEaKIMi HAa WOHbI: MarHus, KajabliMs, aJTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xene3za (II1), meau (1), HabnrogeHUE U OMMCaHKE MPOIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAMU HATpus, Kalus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AIFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxnelmue
METAJUIBI U KX COCTUHEHUS».

XuMHS M OKPYKAKOIIAA cpea

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelioBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momours npu
XUMHUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi JOoMmyCcTUMas
KOHIIeHTpaius Bemiects, aainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOTHYECKUX
poosieMm.

Xumuueckuii IKcnepumenm:

H3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmunie ceéasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpHU WM3yYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU [IJIs1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmme ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpusl, aHadu3, CHHTE3, KiIacCupuKaluusi, MepUOAUYHOCTh, HaOIIOICHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOTIOTHsI, MaTEPHAITBI.

dusmka: Martepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, MPOBOTHUKH,
NOJYNPOBOJHUKY, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILleCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorust: ¢orocunres, apixanume, Ouocdepa, 3KOcHCTEMa, MUHEPAIbHBIC
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadmsa: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE IOPOJIHI,
MIOJIC3HBIE UCKOIAeMbI€, TOTIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTIO OOILETO
o0pa3oBaHMsl JIOCTHTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU U
BOCIIUTATENIBHON JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUUCKUMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
o0lllecTBE TMpaBWIaMHd M HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUATH3AIINN 00YIArOITIXCSI.

JIn4yHOCTHBIE ~ pE3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCS CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALMN U
pacuIMpeHue omnbITa AesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoTUYECKOr0 BOCIMTAHUSA:

EHHOCTHOT'O OTHONIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAayyHOMY HACIEIUI0, TOHUMAHUS 3HAYCHUS XUMHUUYECKON HAayKH B JKHU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpoOpmMaIrumendn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHPOBONM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4yeOHOMCCIEAOBaTEIbCKOM, TBOPUYECKOM H  APYrUX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/iad, BBHIMOJHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUE€OHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM Yy4YEeOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJEHUE U TMOCTYNKH CBOUX TOBApUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIIOLINE
OCHOBY JJI1 NMOHUMAaHUsI CYIIHOCTHM HAy4YHOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SX YEIOBEKa C
MPUPOJTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHbIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMUH, HEOOXOJMMBIE HJisi OOBACHEHUS HAOJI0JaeMbIX MPOILECCOB M SIBICHUI,
MO3HABATENILHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJIBTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM pa0OThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPaTypor, JOCTYIIHBIMH TEXHUYECKUMU CpeACTBaMH HMH(POPMAIMOHHBIX



TEXHOJIOTHI;

MHTEpEC K OOYYEHHI0O M TO3HAHWIO, JIIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIIEN0BATEIhCKOU
NEeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEHIIIEM;

4) popMupoBaHKs KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBbIN 00pa3 »U3HM, OCO3HAHWE TOCIEJICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHUuu ¢
XUMUYCCKAMH BEIIECTBAMH B OBITY U pPEaTbHOU KU3HM;

5) TpyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO MTpodeccuil U Tpyia pa3inyHOTO pPoJia,
YBOKCHHE K TPYJAy M pe3yjbTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM 4YHCJE Ha
OCHOBE TMIPUMEHEHHUSI TMPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BHIOOD
WHINBUYyATbHON TPAGKTOPUU MPOJOHKCHHUS 00pa30oBaHUs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCuOHATBHON AESTENHHOCTA U PA3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B PO eCCUOHATILHON Ccpeie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

AKOJIOTHYECKH IIEJI€CO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0pPOBOIr0 U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
npaBuI 0€30MMaCHOTO MTOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHSX,
YIPOKAIOIIKNX 3I0POBbIO U )KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
pelieHust 3aj1a4, CBSI3aHHBIX C OKPY>KalOIel MPUPOIHON CPEIOM, AJIsI TIOBBIIIICHUS
YPOBHSI ~ DKOJOTMYECKOW  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTeH WX PEIICHUS MOCPEICTBOM METOJIOB XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COIMATIBHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B cocraBe wmeTampeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIEHAYYHbIE TMOHATHSA (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax U MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MNpeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAy4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JCCTBUS (1IO3HABATEIIbHBIE,



KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble oOOecneunBaloT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEATENBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jorn4yeckue qeucTBUs:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBLACJSTH MX XapaKTEPHBIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUAMM), HCIOJIb30BaTh
MOHSATHS 111 OOBSICHEHUS OTJIECIbHBIX (PAKTOB U SBJICHHM, BEIOMpPATh OCHOBAHMS U
KpUTEpUU JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUMH,
YCTaHABJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIE, JE€AYKTUBHBIC, IO AHAJIOTHH),
JienaTh BBIBOJIbI M 3aKJIFOYEHUS;

YMEHHUE TMPUMEHATh B TIpOIlecCe TO3HAHUS TOHATUA (TIpeAMETHhIE U
METaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XMMHU4Yeckas ¢opMmyrna W YypaBHEHHUE
XUMHUYECKON peakIuu — MpU PEelIeHUH Y4eOHO-TO3HABATENbHbIX 3a/a4, ¢ YUETOM
ATUX MOJICTbHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaEeMbIX MTPOIIECCAX U SIBJIICHUSX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
NO3HAHUA, & TaKK€ B KAyeCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI 110
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUN;

NpUOOpPETeHHE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AlMU W TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YyMEHHUE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM IPEACTaBICHUS, MOTy4aeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTHUBOPECUYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;

yMEHUE NMPUMEHATh Pa3IuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS



y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMAJIbHYI0 (OpMY IpeACTaBIeHUs HHPOPMALUU U
WUIFOCTPUPOBATh pElIaéMblEe 3aJa4yd HECIOKHBIMH CXEMaMH, JAUarpaMMaMu,
apyrumu popmamu rpadvku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh U AaHAJIM3UPOBaThb B IIpollecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CENBCKOTO XO3SIMCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKPYXKaroled IpUPOAHOU
Cpensl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

yMEHHs 3aJlaBaTh BOIPOCH (B XOJ€ Juaiora W (WJIH) JIUCKYCCUHU) TIO
CylecTBy  oOcyxIaemMoll  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

YMEHHSI  NPEACTABIATH  IIOJYYEHHBIE  PE3YJbTAaThl  IO3HABATEIBHOMN
NEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JelaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

yMEHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIENOBATENBCKOW  NEATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHuss, oOMEH MHEHHSIMH, «MO3TOBbI€ LITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIPENCICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JIPYTHE).

PeryasiTuBHBIC YHHBepCcaJbHbIe y4eOHbIe JeHCTBUSA:

YMEHHE CaMOCTOSITEJIbBHO ONPEACIATh LEIU IEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSTeNbHOCTD, BHIOUPATh Hanbosee 3PpPeKkTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NIO3HABATEIBHBIX 33J1a4, CaMOCTOATENIBHO COCTABIATh WA KOPPEKTUPOBAThH
NPEVIOKEHHBIA AJITOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OLICHMBATb COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LEJIH, YMEHHE
MCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.

NNPEAMETHBIE PE3YJbBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepasbHOW paboyeil mporpaMMonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBul, crnenuduueckue A OpeAMeTHOM oOnacth  «XUMHUS», BUIBI
NEATEIbBHOCTH IO  IOJYYEHWI0 HOBOIO  3HaHMs, €ro  HHTEPIPETalNH,



npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYalLlUsX.
K xoniy o0yuenus B 8 kjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOLIUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATHWA: aToOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccuukaius peakiui: peaxiuu
COCIMHEHHMSI, PEAKLMH pa3JIOKEHUs, PEaKIUH 3aMEUICHUs, pEeaKLuu
oOMeHa, PK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOM A((EKT peakiumy,
SAIpO aToOMa, JJIEKTPOHHBINM CIIOM aroma, aToMHas OpOuTalb, PaJNyC
aToMa, XUMHYECKasl CBsI3b, MOJSPHAS W HEMOJspHAas KOBAJICHTHAs CBSI3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOp, MAccoBas J0Ji1 BEIleCTBa
(mpolieHTHAas! KOHIIEHTpAIlUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTH 3TH NOHATHUSA MPU ONMMCAHUY BELIECTB U X MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICeHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTIPEIEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCIEHUS  DJJEMEHTOB B  OWHAPHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepuommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B I[lepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

OMHCHIBATh M XapaKTepu3oBaTh TaOiaumuHyro ¢opmy Illepuognyeckoit
CUCTEMBbl XHMMHMYECKHX JJEMEHTOB: pa3auyaTh IMOHATUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)y, maneie u
OOJbIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabaune «llepumomnueckass cucTtemMa XuMHYeckux diemeHToB J[. H.
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij slpa, 00Iee YUCIO 3JIEKTPOHOB
U paclpeeieHHe UX MO 3JEKTPOHHBIM CII0SIM);

KJIacCU(DUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTAaHUYCCKUE BEIICCTBA,



XUMUYECKHE peakuud (10 YUCIAy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBONCTBA BEIIECTB
PAa3IMYHBIX KJIACCOB, IMOATBEPXKAAsl ONMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM MNPOTEKAHUS XHUMHUYECKHX NPEBPALICHUNA B
PAa3IUYHBIX YCIOBUSX;

BBIUHCIISITE  OTHOCUTEIBHYH) MOJICKYJISIDHYHO M MOJIIPHYKO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOrO0 »3JIeMeHTa 1o (dopmyse
COEAMHEHNs], MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOW PEAKLINH;

IIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATEIBHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluio, KJIaCCU(PUKALNIO,
BBISIBJICHHE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 W3YYE€HUS CBOWCTB
BEIIECTB M XUMHYECKUX PEaKLHM, €CTECTBEHHO-HAYYHbIC METO/IbI
NO3HaHUsI — HaOJII0JeHHe, H3MEpPEHHE, MOJAEIUPOBAHUE, SKCIIEPUMEHT
(peasIbHBIA U MBICJICHHBIN );

CleloBaTh  IMpaBWiIaM  IIOJIb30BAaHUS ~ XUMHYECKOM  TOCYIOH U
7a00paTOpHBIM  O00OpYyJOBaHMEM, a TakXKe IMpaBWiIaM OOpaIlleHUs C
BEIIECTBAMUA B COOTBETCTBMH C HWHCTPYKLUHMSMH II0 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAEITEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IJIAHUPOBaTh WU MPOBOJUTh  XMUMHUYECKHE  AKCIEPUMEHTBI IO
PAacCIIO3HAaBAHUIO PACTBOPOB IIEIOYEUN U KUCIIOT C MIOMOLIBIO NHINKATOPOB
(;makmyc, heHondTanent, METUIIOPAHXK U APYTHE).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIEC pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TOHSATHH: XHUMHYCCKUU
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTh, AJICKTPOOTPHIIATEIHHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEaKIUsl, XUMUYECKas CBS3b, TEIIOBOW AP (HeKT
peaknuuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIICKTPOJHTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAS TUCCOIMAIUS, PEaKIHH HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC DPEaKIIHH,
OKHUCIIUTENb,  BOCCTAHOBUTENIb, OKHUCJICHHE W  BOCCTAHOBJICHHE,
aIIOTpoTUsA, aM(pOTEPHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAs, MOHHAS,



METa/NInYecKasi), KpHUCTAJUIMYECKass pemeETka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [1/IK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSITh 3TH TOHATHUS MPU OMKMCAHUH BEUIECTB U UX MPEBPAIICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOpMYJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep Cpelabl B
BOJHBIX PAacCTBOPAX HEOPTraHMYECKUX COCAMHEHUMN, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabmunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynmna)», manble U OOJdbIIHME TEPUOABLI, COOTHOCHUTH
0003HAaueHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB M 3apsia sApa, o0OIIee 4YUCIO DJIEKTPOHOB U
pacmpesiesieHe HUX MO0 JJIGKTPOHHBIM CJIOAM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB JIEMEHTOB UM HUX COCIUHEHUN B
npejenax MaJiblX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U CleNUuPUUECKUe XUMHYECKUE
CBOWCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS DJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIUI HOHHOT'O
oOMeHa, ypaBHEHHUs peakKlMil, TOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOU CBA3U MEKy BELIECTBAMU PA3JINYHBIX KIACCOB;
pPacKphIBaTh CYHUIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUU



MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TPOTEKAHUS XWMUYECKHMX TMPEBPANICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (opmyie
COCIMHEHWSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIInu;

coONroaTh  MpaBWiIa  TOJB30BAHHWS ~ XUMHUYECKOW  TMOCYIOM U
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHHUIO H COOUPAHUIO
ra3000pa3HbBIX BEUIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMM,  IOATBEPKIAMOIINE  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, Kapbonat-, ocdar-, cummkar-, cynbdar-, THUIPOKCHUI-HOHBI,
KaTHUOHbIl aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPTaHMUECKUX BEIIECTB;

IMPUMEHSATh OCHOBHBIC OIEpAIlMH MBICTUTECIBHON JIEATCIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHUE, OO0OOIIECHHE, CHUCTEeMAaTU3allMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — NJIsi W3Y4YEHHUs CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOI0/IeHNE, W3MEPEHHUEe, MOJCITUPOBAHUE, DKCIEPUMEHT (peajabHBId U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB
Ne HaumenoBaHue pa3jieiioB 1 JyekTpoHHbIe (HU(POBLIEL)
KoHnTpoJabHbie IpakTH4eckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
padoTsbI padoThI
Pa3nea 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmnoreka IJOK
MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa u XuMudeckue 15 | bu6mmorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasznen 2. BaxxHeiimue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
27 Boaopoa.llonsitue o kucinorax g 1 bu6mmoreka [IOK
M COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuorexa [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
”4 OCHOBHBIE KJ1aCcChI 1 ) 1 bubmuoreka [{OK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xummuieckux 3j1eMeHToB /. . MennesieeBa. CTpoeHne aToMOB.

XumMuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pearkuumn




[Tepronueckuii 3aKOH U

31 [lepuoanueckast cucrema 7 bubmuorexa [IOK
' XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
2 | e ; BuSmorera LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIILHBIE PEAKITUN
Uroro no pazneny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 bubmoreia HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KVIACC

KosmmuectTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/1esi0B U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | Ilpakruueckue (ipp )
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHE PeaKIuu
11 [ToBTOpenue u yriyoiaeHue 3HaHUHA 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnuoreka [IOK
' peakuun https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOIHAIIHS. 2 | 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HeMeTa/JILI M UX CO€ITHHEHUS
21 OO01mas XxapakTepuCcTHKa XUMUIECKIX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mmas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, hpochop u ux 7 1 bubmorexa HOK
‘ PYHHEL ASOT, P https://m.eds0o.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
2.4 aneMeHToB [VA-rpynnsl. Yraepona u 8 1 2 bubmmorexa [IOK
' . Py ’ poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaJIbl M UX COCAUHEHUSA

N bubmuoreka [JOK
3.1 Obmpe cBoficTBa METANIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueiume MeTaiuibl 1 UX COeJUHEHUS 16 hitps://m.cdsoorw/ 76412636
Hroro no paszneny 20
Paznen 4. Xumus u oKpykammas cpeia
4.1 B aJIBl B )KA3HU YEJIOBEKaA 3 bubmorexa LIOK
' CIICCTBA 1 MaTepH . https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
p st 3 bu6mmoreka [JOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoasnbie | IIpakTnyeckne
n/n Bcero H3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

1 [Ipenmet xumuu. Poiab XuMuu B )KU3HU 1 but6mmoreka [{OK
yejioBeKka. Teja u BemecTsa https://m.edsoo.ru/ff0d210c

2 IlonsTHe o MeTomax MO3HAHUS B XUMUU 1 bubmorera [JOK

A https://m.edsoo.rw/f0d227e
[TpakTrueckas padota Ne 1 «IIpaBuiia

3 paboThl B 1a00paTOpUn U MPUEMBI | | bubmmoteka [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucteie BemecTBa 1 cMech. CriocoObl | bubmuoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [TOK

8 o PHMEP https://m.edsoo.ru/ff0d28¢8
OYUCTKH TIOBAPEHHOU COJIN)»
bu6nuoreka [JOK
6 A 1
TOMBLH MOJICKY B! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | bubmmoreka [JOK
(CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHBIE BEIleCTBA 1 bubmmorexa [TOK

P Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYIIIPHOE YUCHHE 1 bubmmorexa [TOK

YJIPHOC Y https://m.edsoo.r/f0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

Bbu6nuoreka [JOK

10 X eckast o a. BanentHoc
HMICCKas (opMyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmnoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 1011 XUMAYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BenecrBa. MoJib. bu6nuoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. bubmmoreka [JOK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NpOTEKaHUs bubmmoreka [JOK
XUMHUUYECKUX pPeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brliuncnenust koauuecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [TOK
n . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHIECKUX PEaKIHii
18 (coeqnHeHUs, Pa3IOKEHHS bubmmorexa [IOK
8 P ’ https://m.edsoo.ru/f0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneucT. O6001IeHne n brbmmorexa [OK
B AReT. 2000 https://m.edsoo.ru/f0d40c4
cucTeMaTh3alus 3HaHUI
20 KonTponbnas padora Nel no teme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
71 Bosnyx — cmecs razos. Cocras bubmoreka [IOK

Bo3ayxa. Kucinopoa — aneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BemecTBo. O30H

dusnyeckue ¥ XMMHUYECKIE CBOMCTBA

22 KHCIopo/ia (peakiuu OKUCICHUS bubmmorexa [IOK
poja (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHue kuciopoa
TemoBoit 23 dexT XuMUIECKOoH
24 peaKIu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHSIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar ﬂSHGI-EHqu;OS yxa CIIOCOOBI ()3ro bubmmorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «ITony4yenue u coOupaHue KHCIOpoaa bubmorexa [TOK
’ N P posta, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE ero CBOMUCTBY
7 Bonopoa — snemeHT u npocroe bubnuoteka [JOK
BelecTBo. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKue U XMMUYECKHE CBOMCTBA bubmnoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nuoreka [JOK
29 ITo € 0 KHCJIOTax U Co
TUTTHE O KHCJOTAx H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bl osTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
bu6nmoreka [IOK
31 «[lomyuenue u cobupanue BoJ10poJa,

HU3yYEHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MossipHbIii 006EM Ta30B. 3aKOH

bu6nuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KoJIMueCcTBa
33 BEIIIECTBA raza Mo €ro M3BeCTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Brrancienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA Bubmorexa TIOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra3oB
35 du3nvecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITorstue 00 bubmmoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachimeHnHbie
37 1 HEHACBIIIEHHbIE pacTBOPHI. MaccoBast bubmorexa [OK
B pacTROpEL- https://m.edsoo.ru/f0d5b40
J10JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padorta Ne 5 mo reme
13 «IIpuroToBieHne pacTBOPOB C bubmmoreka [JOK
onpeaeIEHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
19 KonTponbhas padorta Ne2 no teme bu6mmoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KacCUPUKALIUS, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHre U XUMHUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCHU(pUKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue u XuMHUUYECKHE CBOMCTBA

bu6nuoreka [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnmnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMUYECKHE CBOMCTBA bubmuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéLII) 101 q)eHI/m XI/IMI/I‘{Z(I:)KI/IG bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
43 ['enernueckas cBsA3p MEKY KiIacCaMu bubnmnoreka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
but6mmoreka [{OK
49 O06o0061eHre U cucTeMaTu3alus 3HaHu|
Hl H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" but6mmoreka [{IOK
50 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie mOMBITKH KIacCUpUKAITIT
51 XUMUYECKUX 1eMeHTOB. [IonaTne o bubmorexa LHOK
i https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubnuoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUAX
https://m.edsoo.ru/00adasS2c
anemenToB 1. . Menneneena
bubnmoreka [JOK
53 [Iepuonsl, rpynnsl, MOATPYIIIBI 1

https://m.edsoo.ru/00adas52¢c




Crtpoenue atomoB. COCTaB aTOMHBIX

bu6nuoreka [JOK

>4 saep. M3oTonst https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB [leproauueckoi bubnmorexa LIOK
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menneneena
XapakTepucThKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKCHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHUA HayKu U npaktuku. /. U. bubmmoteka [JOK
MeunneneeB — y4€HbIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubmmoreka [JOK
XAMUYECKHAX IIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
39 VoHHas XuMHICCKast CBA3p https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMHU4eCKas bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMHUYECKast bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 Creneup okucneHis https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peakuu https://m.edsoo.ru/00adb076
bubmmorexa [IOK
64 OKucauTeny U BOCCTAaHOBUTEIIH
https://m.eds00.1u/00adb076
65 Kontponbnas padota Ne4 o teme bubnuotexa [JOK




«CTtpoenne atoMa. XUMUYECKas CBS3bY

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

66 PesepBHrlit ypok. O6001eHre 1 | bu6muoteka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHue u | bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O0001IeHNE U | bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTunueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aK0OH.

1 [lepuoauueckas cuctema 1 but6mmoreka [{IOK
XAMUYECKHX 351eMeHTOoB J[. 1. https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XUMHUUYECKHX AJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

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

4 Buapl XUMUUECKOW CBA3U U TUIIBI 1 bubmuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpeHue u yriaybieHrue 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccudukanns xummaeckux | bubmmoreka [IOK
peaKuil Mo pa3IudHbIM NIPU3HAKAM https://m.edsoo.ru/00adbeb0
IIoHsATHE O CKOPOCTU XUMUYECKON

7 eakquu. IIoHsITHE O TOMOI€HHBIX U 1 Bubmorexa ITOK
p ' https://m.edsoo.ru/00adbe9a
TEeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.

8 @DakTOphl, BIUSAIOIINE HA CKOPOCTh 1 bubmmorexa [IOK

prl, . p https://m.edsoo.ru/00adc28¢
XUMUYECKON PEaKlUU U MOJIOKEHUE




XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC

but6mmoreka [{JOK

9
peaKkuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOIUTUYECKON
10 nccoruanmu. CHuibHbIE U ci1a0ble bubmorexa LHOK
FIHCCOTHATIHT. https://m.eds0o.ru/00adcd68
BIIEKTPOIUTHI
11 HonHrle ypaBHEHUS peakIui buGnnorexa LIOK
yp peakl hitps://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
pull https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOITHAITIT
XHUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 [IPECTAaBIEHUNA 00 buGnnorexa LIOK
el . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAITIHT
14 TlousTue o ruapoanuse coien bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cCUCTEeMaTH3aIus bubmmorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienue dKCIEpUMEHTAITLHBIX bubnnorexa LOK
P https://m.edsoo.ru/00addbfa
3amay) https://m.edsoo.ru/VVaddbia
KonTponsHas pabora Ne2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOITMAIIUI bubmorexa LOK
p A THATLI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIuU B pacTBOPax»
O01asg xapakTepuCcTHKa FaJIOr€HOB.
18 XI/IIIJIII/I‘IGCKI;/IG CBI())fICTBa Ha IIpuMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. CosisiHast KHCHOTA, bubnmoreka [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104

MpUMEHEHNE
[IpakTuueckas padota Ne 2 o reme
20 «ITonyueHne COJITHOM KHUCIOThI buommorexa [OK
y .. N ’ https://m.edsoo.ru/00ade348
U3y4EHUE €€ CBOUCTB»
Brluucnenus no ypaBHEHUSIM
. bubnuotexa [JOK
21 XUMUYECKHUX PEaKLUUW, €CIU OJUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6mras XxapaKTepucTHUKa dJIEMEHTOB bubmmoreka [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(MUKAIIMY CEPHI.
7 Haxoxxnenue cepol u €€ coeIMHEHU I bubnmnoreka [JOK
B IIpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnmnoreka [JOK
buznYecKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
. bubnuorexa [JOK
25 dbuznyecKkrue 1 XUMHUYECKUE CBOWCTBA,
https://m.edsoo.ru/00adea28
pUMEHEHUE
XHWMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE IIPOMBIIIJIEHHOTO CII0c00a
2% MOJTYYEHUSI CEPHOM KUCIIOTBHI. bubmmorexa [JOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpPY’KaloIlel cpeibl COeUHEHUSIMU
cepbI
7 Brruncnenue MaccoBOM J10JIM BBIXO/1a bubmuorexa [JOK
NpOAYyKTa peakuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTHUKa 3JIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, pacripocTpaHeHHE
B IIpHUpoJie, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA

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

AmMHaK, ero pu3ndecKue u

bu6nuoreka [JOK

29 XHUMHYSCKHE CBOMCTBA, ITOJIYYCHHUE U
Y https://m.edsoo.ru/00adf004
MpUMEHEHNE
[Ipaktuueckas pabora Ne 3 mo Teme
30 «ITonyuenne ammuaka, U3y4eHue ero bubmorexa [OK
. y » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 nobpennii. XuMHU4IeCcKoe bubmorexa LOK
yAoOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSMU a30Ta
®ocdop. Oxcua pochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((l))Ta q)qnin(qez:xne " bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYCHHE
Hcnons3oBanue pochaTos B

34 KaueCTBE MHHEPAIBHBIX yI00pEHUH. bubnmnorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepona, pacipocTpaHeHHE B

35 npu 2 e g)m.ul?{eacrl)/le U XUMUYECKUE bubmmorexa LHOK

p P AG https://m.edsoo.ru/00adfd9c
CBOMCTBA ALpPS.//M.edS00.IWVLacld e
Oxkcupl yraepoja, ux Gpusndeckue u
AP YTIIEP Hv ¢ bubmnoreka [JOK
36 XMMHYECKHE CBOMCTBA.

DKOJOTHUECKHE MPOOIEMEI,

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




CBs3aHHbIE C OKcuJoM yraepoaa (IV)

37 VYrosnbHast KUCHOTA U €€ CONu bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padota Ne 4 o reme

18 "TlosrydeHne yrieKuciioro rasa. bub6muoreka [IOK
KauectBennas peakiusi Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbIE TOHATHSA 00
39 OpraHMYECKUX BELIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YyIiiepoaa
40 KpeMmunii u ero coeguHeHus bubmmorexa TTOK
P https://m.edsoo.ru/00ae080a
[TpaxTuueckas padota Ne 5. Pemenue

41 JKCIIEPUMEHTAIBHBIX 33714 110 TEME bu6mmoteka [{IOK
«Baxueiniie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KoHntponbhas padota Ne3 no teme

. bubmmoteka [JOK
42 «Baxnenme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO0mras XxapakKTepuCTUKa XUMHIECKUX
3JIEMEHTOB — METAJJIOB.

43 Merannuueckas CBsi3b U bu6mmoreka [IOK
METALUINYECKAs KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pewérka. Pu3nuecKre CBOMCTBA
METaJIOB
XHUMHUYECKUE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK
44 DIIEKTPOXUMHUYECKUH P
. https://m.edsoo.ru/00ac1156
HaNpsoKECHUH METAILIIOB
45 OO6I11He CrIOCOOBI MOTYUYCHUS bu6mmoreka [{IOK




meTtautoB. CrutaBel. Berauciienus mo
YPaBHCHUSIM XUMHYCCKHUX PEaAKIIHA,
€CJIM OJIMH U3 PEarcHTOB COACPKHUT

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

pUMECH
bubnmoreka [JOK
46 HomsTie 0 KOppo3HH METaILIOR httDs://m.edsocl)l.ru/Oan1278
bubnuorexa [JOK
47 [enowrie MeTanb! httDs://m.edsogru/Oan14b2
43 OKcuabl ¥ THAPOKCUIIBI HATPUS U bubnmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeTbHBIE METAIIBI — bubmuoreka [JOK
KaJILITUM 1 MarHui https://m.edsoo.ru/00aelSe8
50 Baxnerine coeIMHEHUS KaabLUs bubmmorexa [TOK
https://m.edsoo.ru/00aelSe8
51 O6o6nvleHI/Ie Y CUCTeMaTH3aIlus
3HaHUHN
5) KécTkocTh BOJBI U CLIOCOOBI €€ bubnuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[Tpaktuueckas padora Ne 6 mo Teme
53 "XEcTKOCTh BOALI M METOBI €€ bubmmorexa [IOK
\ https://m.edsoo.ru/00aclae8
YCTpaHCHHS
. bubmuoreka [JOK
>4 Amomuii httns://m.edsogru/Oan1064
55 AmpoTepHbIe CBOIICTBA OKCHJIA U bu6muoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keneso httDSZ//m.GdSO(I)_.IHl/Oan1d86
57 OKcubl, THIPOKCUBI U COJH JKeTe3a bubnmnoreka [JOK




(IT) u xenesa (III)

https://m.edsoo.ru/00ae35e6

O000I11IeHIE U CUCTEMATU3AIUS

58 .
3HaHUUI
[Ipaktrueckas padorta Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33734 110 TEME bubmuoreka [JOK
«BaxxnHenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKHUX PEaKIIU, €CITN OJIUH U3
60 peareHTOB JIaH B H30BITKE WJIH bu6mmoreka [IOK
COJIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUHI
KonTponpHas padora Ne4 o Teme
62 «Baxxnenmme MEeTaJlIbl U UX
COCTMHECHUS
63 BemecrtBa u marepuaisl B bubnmnorexka [HOK
MOBCEIHEBHOU XKU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHNE bubnuorexa [JOK
OKPY’KaIOIIEeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B penieHnu bubmuoreka [IOK
9KOJIOTUYECKUX TTPOOIeEM https://m.edsoo.ru/00ae4270
66 PesepBuslit ypok. O6o011IeHue U bu6mmoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHE U bubnuorexa [JOK

cUCTeMaTu3alus 3HaHu!

https://m.edsoo.ru/00adb33¢




68

PesepBHeiit ypok. O600IICHNE U
cHUCTeMaTu3alurs 3HaHUI

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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