PABOYASA ITPOI'PAMMA yue6HOro npeamera «Xumusi. bazoBbiid
ypoBeHb» Ha ypoBeHb OO0

[IporpammMa 1O XMMHU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenbHO TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepanbHONl paboueil MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEMIUU MPENnoiaBaHus yueOHOTo npeameTa « XuMUs»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TPEJCTaBICHUE O IENAX, OOIIed cTpaTteruu
oOy4eHMs, BOCHHTAHHS U Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU y4eOHOTO
MpeIMETa, YCTaHaBIIMBAECT 00s13aTeIbHOE MPEIMETHOE COoAEpKaHue,
npeAycMaTpUBaeT pacIpeleeHue €ro Io KiaccaM M CTPYKTYPUPOBAHHUE 10
pazienaM M TEeMaMm IMPOrpaMMbl O XHMHUHU, OINPEIENAECT KOJIWYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS XHMHUU C YU4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMN
MporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1LI€JIEH U3yYeHUs IpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENIbHOCTH O00YyYalolmerocs Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XWUMHH CIY>)KHUT OCHOBOH JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
o0yyarolierocs, ero NmpeACTaBICHUM O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT (GOopMUPYEMbIE€ XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPTUU M 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPreTHUYECKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuyenne xumuu:

CIOCOOCTBYET  peajiu3alliid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIbTYPhI TUYHOCTH, €€ 00I1Iei 1 QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHME MBIILJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JesATeIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICIOBATEILCKUX yMEHUM, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B MPOGECCUOHAITBHON JACSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsi/Ia HA €UHCTBO MPUPOIBI U YETIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHeUMBAIOTCS CIEIUPUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SBISIETCS  MEJaroru4ecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHW XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATHUI XUMUHU, OCHOB
HEOPTaHMYECKOW XHMHUU W HEKOTOPBIX OTHEIBHBIX 3HAYUMMBIX IOHATHN
OPTraHUYECKON XUMHH.

CrtpykTypa coaepxaHHsl MPOTpaMMbl M0 XUMHUHU C(HOpPMHpPOBAHA HA OCHOBE
CUCTEMHOIr0 mnoaxoja k €€ uzydeHuro. ColepKaHue CKIAIbIBACTCS U3 CUCTEMBI
IOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl 1O MIPHHIMILY
ITOCJIEAOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3axkoHa /. 1. Menneneesa kak OCHOBHOI'O 3aKOHA XUMMY;

— YYEHHS O CTPOECHHUH aTOMA U XUMHYECKOM CBSA3H;

— TMOpeacTaBleHUN 00 DIIEKTPOJUTHUYECKON JIMCCOLMAlMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHWS PACCMATPUBAKOTCA HA OCHOBE SMIUPUYECKU
HOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSL K JIPYyroMy, BBINOJIHAA (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHMS
CBONWCTB, CTPOCHHSI U BO3MOYKHOCTEH IPAKTUYECKOTO0 NMPUMEHEHHUS U MOJy4ECHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJACTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbI, LEHHOCTHOTO OTHOLIEHUS K HAay4yHOMY 3HAHHWIO U
METOJaM TO3HAaHMS B Hayke. M3ydeHne XMMUM NPOUCXOAUT C INPUBJICUEHUEM
3HAHUM W3 paHee U3YYEHHBIX YYEOHBIX MpeAMeToB: «OKpyXarouid MUpY,
«buonorus. 57 knacce» u «duszuka. 7 Kmacey.

[Ipy wu3yyeHUH XUMHUHM T[POUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbI XHMHYECKHX
3HAHUU — Ba)KHEUIINUX (PAaKTOB, MOHATHUM, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKECHUM,
JOCTYIHBIX O0000IIEHU MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUSA TPU HW3YYEHHHU BEIECTB U
XUMHUYECKUX peakluid, B GOPMUPOBAHNU U PA3BUTUU MO3HABATEIbHBIX YMEHHUH U



UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHONM U Y4eOHO-HCCIEAO0BATEIBCKOM
JESITeIbHOCTH, OCBOCHMM TPaBUI 0OE€30MacHOro OOpalleHus C BEIIeCTBAMH B
MOBCEAHEBHOM JKU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (QopMUpOBaHHWE WHTEIJICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HANpaBJICEHHOCTh OOYyYEeHHS Ha CHCTEeMaTHYecKoe MpUOOIeHuE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATEIbHOU JI€ATEIbHOCTH, HAyYHbBIM
METOoJlaM TO3HaHMs, (HOPMHUPYIOIMIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XMW,

— oOecrnieyeHue yCIOBUM, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00yYarOIUMUCS
OIbITa Pa3HOOOpPa3HOW MAEATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanre oOHEeH (QYHKIIMOHAIBHOM W  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJE€ YyMEHHHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaIOIIETO MHpA, UCIOJIb3Ys 3HAHUS U OMNbIT, MOJYYEHHbIE NPU W3YUEHHUU
XUMHM, TPUMEHATh UX IMpPU pEHIeHWH NpoOJieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TyYMaHUCTHUYECKUX OTHOIICHUH,
MOHWMAHUSA IIEHHOCTH XUMHUYECKMX 3HAHWHA [JIs1 BBIPAOOTKH SKOJIOTHUECKU
1eJIeCO00Pa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJI M
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGdUIIS M HAMPABICHHOCTH AAbHEHIIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX JUIS H3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMUYECKUE IOHATHS

[Ipeamer xumun. Posib XMMHUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKHUE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOoAax MO3HAHMUS B XUMUM. YHCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie 1 CIOKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BajleHTHOCTH aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TIIOCTOSIHCTBAa cocTaBa BewmlecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10JisI XUMHUYECKOr0 3JIEMEHTa B
COEJIMHEHUHU.

KonungectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3p KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BewecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

@u3znyecKre U XMMUYECKUE SBJICHUA. XUMHUUYECKasl peakius U e€ Mpu3HaKu.
3aKOH COXpAaHEHHsI MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukarms
XUMHUYECKUX peaKLUi (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM MOCYIOH, MpaBujiaMu padbOThl B JIaOOpAaTOpUH U
npuémMamMu oOpaileHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINUCAHUE
(u3MUecCKMX CBOMCTB O00pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE M KOHJIEHCAIUsl BOJIbI) U XMMHMUYECKUX (TOPEHHUE CBEUYH, IMPOKaJIUBaHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBICHUM, HAOMIOACHUE U
OMKMCAaHUE NPU3HAKOB MPOTEKAHUsS XMMHYECKHX peaklMil (pasiiokeHue caxapa,
B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJOPHUIOM Oapus, pas3jioKeHHE T'MJIPOKCHIIA
meau (1) mpu HarpeBanuu, B3anMoielcTBHE kene3a ¢ pactBopoM coiu meau (1),
M3Yy4YE€HHUE CIIOCOOOB pa3leIeHHus CMeced: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHHE,
BbIIapUBaHUE, AUCTWUISAIUSA, XpoMaTorpadus, NPoBEACHUE OUYUCTKHA MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWs MAacCChl, CO3JaHUE MOJENIEd MOJIEKYII
(IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ M HEOPraHU4eCKMX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jieMEHT U MpocToe
BeniecTBo. Haxoxzaenuwe kuciaopojga B mpupoae, (U3HUecKue M XUMUYECKUE
cBoiictBa (peakuuu ropenwus). Oxcuawl. [Ipumenenme xucmopoaa. CrocoObl



MOJYYEHHS] KHUCJIOpOJa B Ja0opaTopud H NOpoMbllieHHOCTU. Kpyrosopot
Kuciopoza B mpupoje. O30H — auIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arps3HEHuE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpoctoe BemecTtBo. HaxoxleHwe Bogopona B
npupoae, (U3MYECKUEe U XHUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonydenus. Kneiorel u conu.

Monsipubiii  00bEM  ra3oB. Pacu€Thl 1O XUMHUYECKUM ypaBHEHUSIM.

dusnueckne CcBoMcTBa BOAbL. Boma kak pactBopurenb.  PacTBOpEI.
HacelllleHHBIE M HEHACBIIIEHHBIE pPAacTBOpPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B pacTBOpE. XMMHUECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B IIpupozie ¥ B JKU3HU 4YelOBEeKa. KpyroBopoT BOJBI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cosieoOpasyrouiye  (OCHOBHBIE,  KHCIOTHbIE, amMQOTepHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. Dusumyeckue u XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHuUl. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. @usznyeckue u
XMMHUYECKHE CBOWCTBA KHUCHOT. Psn axktuBHoctm metammoB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @U3M4ecKue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBSI3b MEXKy KJIACCAMU HEOPTAHUYECKUX COECIMHEHHM.

Xumuueckuit IKCnepumenm:

KauEeCTBEHHOE OIPEIEIICHUE COJEpKaHUs KUCIOpOAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCJIOpOJa, HaOII0JCHUE
B3aMMOJICMCTBUS BEIIECTB C KHCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
npeKpalieHus ropeHust (moxkapa), O3HaAKOMJIEHHME C oO0pa3uaMu OKCHUIOB U
OMHCAaHUE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUYCHHE
CBOMCTB BOJi0Opojia (TOpeHue), B3auMojelicTBUe Bojopoaa ¢ okcujaoM Mmenu (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPUANIOB), HAOIIO/ICHUE O0pa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHME OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMHU
(matpueM ©  KaiublMeM) (BO3MOXXHO  MCIOJIb30BAHUE  BHJIEOMATEPUAIIOB),



UCCIIeIOBaHNE OO0pa3llOB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KIACCOB,
HaOJII0/IEeHNE U3MEHEHMsI OKPACKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEJIOYeH,
u3ydyeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM cepHOUM KHCIIOTHI,
KMCJIOT C METaUlaMH{, PEaKUUM HEUTPAIM3ALHM, IOJYy4YEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO0 METajla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJBHBIX 3aJad M0 Teme «Baxneimme KiaacChl HEOPraHWYECKHX
COCIMHEHUI.

Hepunoauyeckuit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
jaementoB JI. U. MengeseeBa. CtpoeHne aTroMoB. XMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH

[lepBple MONBITKM KIACCHU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIOYHO3EMENIbHbIE METaJlIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepnonnyeckuit 3akoH. [lepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB /I.
N. MengeneeBa. KoporkonepuonHas W JAJUHHONEPUOAHAS  (OPMBI
Ilepnogmueckon cucteMbl xumMudeckux anemeHToB . . Menneneesa. Ilepnossr
n rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000J04eK aToMoB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
Ilepnonmueckonr cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB I pa3BUTHsA Hayku W npakTuku. [[. Y. MenneneeB — yd€Hbld U
IPAKIaHVH.

Xumunyeckass cBa3b. KoBajeHTHas (mosisipHass W HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATEBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHusa.  OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIpoueccsl OKuCIeHHs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJACHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLIUX ~ MPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peaklMy pasioKeHUs], COSTUHEHU).

Mesicnpeomemmnoie ceéasu



Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 8 KJacce
OCYILIECTBIISIETCS Yepe3 HCIMOJb30BaHHE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUN, TAK U TOHATHM, SBJISIFOIIUXCSA CUCTEMHBIMU JIJII OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHS: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHHTE3, KiacCudUKalus, TEePUOJAUIHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BEUIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, a3, (U3WYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ornocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpPaTIbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO U XMMHYECKASI peaKI U

[lepnogmueckuit 3akoH. [leprnoauyeckas cucremMa XUMAYECKUX AJIEMEHTOB /.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHUYECKMX JJIEMEHTOB TMEPBbIX TPEX IMEPUOJIOB, KM, KaldblUsd W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHUYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKUA U
BHJa XUMHYECKOU CBS3H.

Kiaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudukanuss XdkMUYECKUX PEeaKIdi MO pa3IuIHbIM IIPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(GdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTalnu3aTopa). JK30- U dHAOTCPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTie 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUYCCKUX peakiusx. [IoHATHEe 0 TOMOTCHHBIX M IeTepPOTCHHBIX
peakiusx. [lonstue o karanuse. I[losTrne 0 xXumMruueckoM paBHoBecuu. DakTopBhl,
BJIMSIIOIIME HA CKOPOCTh XMUMHMUYECKOW pPEaKIUMU MU TOJOKEHUE XHMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC  PEaKIMH,  AJICKTPOHHBIM  OallaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOM  PEaKLHH. CocraBiieHue YPaBHEHUMN



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON TUCCOMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMKM BEIIECTB C PA3JMYHBIMU BUJAMU
XUMUYECKOH cBsi3H. CteneHp auccounannu. CHUIIbHbBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIUNA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMI W COJE€l B CBETE€ MPEIACTABICHUH 00 3JIEKTPOJUTUUYECKON
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBL. [[oHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPHUCTAUIMYECKUX PEHIETOK HEOPTraHWYECKUX
BEIIIECTB — METAUIOB M HEMEeTauloB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu
OT BO3JCHUCTBUS PA3NUYHBIX (PAKTOPOB, MCCIEIOBAHUE BJIEKTPOINPOBOIHOCTH
pPacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, WLIENOYEd U COJIeH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepuasioB), NPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPHU3HAKM  NPOTEKaHWs  peakuuid HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBbIJACICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakluy pas3ioKeHUs], COEINHEHUs), PAaClO3HABAaHUE HEOPTraHHMYECKHUX
BELIECTB C IIOMOULIBIO KAYECTBEHHBIX pEaKIUMil Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl 4 UX coeTMHEHUS

OOmiass xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKHue CBOMCTBA MPOCTHIX
BELIECTB — TajloreHOB. XHUMHUYECKME CBOWCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBHE € MeETallaMH, HEeMEeTalllaMH, UIeno4amMu). XJIO0pOBOAOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHUE CBOMCTBA, MOJydYeHUE, NMpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOpPOJA Ha OpPraHv3M 4YeJoBeKa. BakHeilline XJIopuabl U HX
HAXO0XKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoCHHE, (QU3UYECKUE U
XUMHUYEeCcKrue CBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue ¢ XUMHUYECKHE CBOHcCTBa (0oOlIMEe Kak
IOpeICTaBUTENd Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEakluu,
JeXalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a TMONTY4YeHHUsS] CEpHOM KHCIOTHI.
[Tpumenenue cepHoit KucnoThl. CoM CEPHOM KHUCIOTHI, KAUECTBEHHAs peaKiys Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ coenuHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPYXKAIOMIEH cpeflbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmias xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PACHPOCTPAHEHHE B MPUPO/IE,
du3nyueckre U XuMHueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €T0
du3nuecKre U XMMUYECKHE CBOWCTBA, MOdyYeHrue U npuMeHenne. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKAE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIy4eHHE, (U3MIECKUE W XUMHUYCCKUE
CBOMcTBa (00IIME Kak MPEACTABUTENsl Kiacca KUCIOT M crHenupuyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopeHuii. XuMrU4YecKoe 3arps3sHeHUE OKPY>KaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoAoEéMOB). Docdop,
ajuioTponHeie Moaudukamu docdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcup dochopa (V) u pochopHas kuciora, GU3HIECKUe U XUMUYCCKUE CBOMCTBA,
nosiyaenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUsA.  YTJIEpoJ,  auIOTPOIHbIE
Moau(dUKalMKM, pacnpocTpaHEHUE B NpUpoJe, (GU3NUECKHE U XHUMHYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
du3nueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3za riao0aJbHOTO TOTEIJICHUSI KIUMaTa, NapHUKOBBIM
addekT. YronapHas KUCI0Ta U €€ COMM, UX (PU3HYECKUEe U XUMHYECKHUE CBOMCTBA,
noJiyueHre W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIECHHOCTH M CEIHCKOM
XO35MCTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHJICH, TAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojb, NPHUPOAHBIA Ta3, HePTH),
MPOJYKThl UX mepepaboTku (O€H3WH), UX POJiIb B OBITY M MPOMBILIIEHHOCTH.
[TonsTre 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U X
poJii B OKM3HM UeJoBeKa. MaTepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIIMHCHUU.

Kpemuwnii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npuMenenne. CoeauHeHusi KpeMHUsi B mpupoje. OOmiue mpeacTaBlieHus 00
okcune kpemuus (IV) u kpemaueBoi kucinore. CHWIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B TIPOMBINUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIC MaTepUajbl: KEpaMUKa,



CTEKJIO, TIEMEHT, O0eToH, *kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B OBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3u0B HEOPTAaHWMYECKUX BELIECTB, CBOWCTB COJISIHOW KHCIIOTHI,
IPOBE/ICHUE KAaueCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIIOCHUE NPU3HAKOB
UX TMPOTEKAaHUs], OMBITHL, OTpaXKallue (QU3NYEeCKHUe M XUMHUYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHWE ¢ oOpa3naMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpa3naMu  cepbl M €€  COCOUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE Tpollecca OOYTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCJOTHI, M3Y4YCHHE XMMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, NPOBEEHNE KaUeCTBEHHOW peaKIK Ha Cybdar-
MOH W HAOJIOJIEHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3HUYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX coeAUHEHUN (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHUE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PEakUMid HaA MOH aMMOHMS U (pocdar-uoH U U3yuyeHHE MPU3HAKOB
UX IIPOTEKAHMsI, B3AUMOACHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX pEemETOK anMasa, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
IPOLECCOM aJCOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHUE KAUEeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKUMEH CHJIMKAaTHOM IPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHele HeMeTamIbl U X COeTUHEHUS.

MeTtajiibl U MX COeIMHEHUS

OO6mrast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noJyiokeHus B llepmogmueckor cucreme xumuuyeckux siemeHtoB [J[. .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckas CBs3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMHUYECKUUA  psif
HarpspbKeHn MeTtauioB. dusznueckne U XUMHUECKHE CBOMCTBAa MeTaiuioB. OO0mue
CHOCOOBI TOMy4YeHHss MeTaioB. [loHsATHE O KOpPpO3MM METauIOB, OCHOBHbBIE
CHocoObl 3amuThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTaJIbL: MosoXkeHue B llepuoguueckoil cucreMe XMMUYECKUX
aneMmeHToB . M. MenneneeBa, CTpOeHHUE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
®u3nuecKkre U XUMMUYECKUE CBOKCTBA (Ha mpumMepe HaTpus U Kanusi). OKCUIbl 1



TUAPOKCUIBI HaTpusi W Kanus. [IpumMeHeHHe IIeNOYHbIX METalIoB MU HX
COCIMHEHUN.

[[lenoyHno3eMenbHbIE METAJUIbl MAarHMid M KalblMH: IIOJIOXKCHHE B
Ilepnoguueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoenue
MX aTOMOB, HaxoXJeHue B npupoje. Ousznyeckne u XuMUYECKUE CBOWCTBA MarHus
U Kanplusa. Baxseliline coeauHEHUs Kaiblus (OKCUI, THUIPOKCHI, COJIH).
XKécTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMHUHUN: TIOJ10KeHUE B [leprondeckor CuCTeMe XUMHUYECKUX JIEMEHTOB
JI. 1. Menneneesa, CTpoeHHE aToMa, HaxXOXKICHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUIA U THIAPOKCHUIA
AIFOMUHUS.

XKenezo: nonoxxenue B lleproauyeckoil cucreMe XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaxXOXIAeHHWE B mnpupone. dusznueckue u
XHUMUYECKHE CBOMCTBA kemne3a. OKCHIbl, THAPOKCHIIBI 1 coin xkenesa (11) u sxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHWE ¢ oOpa3llaMy METaUIOB W CIUIaBOB, HMX (PU3NYECKUMH
CBOMCTBaMM, M3YYE€HHE PE3yJIbTATOB KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJb30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCHJA
Kallbllud W HaTpusl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEEe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAHHE  BHUAEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM HAa MOHBI: MAarHus, Kajblus, AJIIOMUHUS, LIMHKA, YKeje3a
(IT1) u xeneza (I1I), menu (1), HaOarOEHUE M OMUCAHKE TTPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpWs, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEJOBaHNE aM(DPOTEPHBIX CBOWCTB T'MAPOKCHAA ATTFOMUHUS
Y TUAPOKCH]IA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Bakuenmue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemecTtBa M Marepuanbl B NOBCEAHEBHOW KW3HM YeENOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKHUX peakiuil B ObITy. IlepBas momours npu
XUMHUYECKUX 0KOTaxX U OTPaBICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpelbl (MpeAesbHas I0ImyCTUMast
KOHIleHTpanus BeliecTs, aanee — [1/IK). Posb xuMun B pelieHH 3K0JIOTHYECKUX
npooJIeM.

Xumuueckuit IKCnepumenm:

u3ydYeHue 00pa3lioB MaTepuasoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
Marepuabl).

Meosicnpeomemmnule céasu



Peanuzamusi MeXmpeIMeTHBIX CBsi3eH NpU HM3YYEHHUH XHUMUU B 9 Kiacce
OCYIIECTBIIIETCS. Yepe3 HCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTU, TaK U TIOHATUHN, SBJSIONINXCS CUCTEMHBIMU JJISi OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, Kilaccudukanus, TMEePUOAUYHOCTh, HaOJIIO/EHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, H3MEPEHHE, MOJelb, SBICHUE, TapHUKOBBIHA
s dexT, TEXHOTOTHSI, MaTEPHUAITHI.

®duszuka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
M30TOMBI, PaAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsij, MPOBOJIHUKH,
HOJTYIPOBOIHUKHY, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNno, O0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTka, CIuiaBbl, (PU3MUYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, dKOcUCTEMa, MUHEPAIbHBIE
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHHEpPaTIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3ydbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOILETO
00pa3oBaHMsI JOCTHralOTCs B X0JA€ OOYy4YEHHs] XMMHUHU B €IMHCTBE YYEOHOW U
BOCIIUTATENBHON AEATEIBHOCTU B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOllecTBe MpaBWJIaMd M HOPMaMM TMOBEJICHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yUYaIOIIUXCS.

JIMdHOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd H
paclIMpEeHUE OIbITA IESITEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) maTpuoTHYECKOTO BOCIIUTAHUSI:

LIECHHOCTHOI'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHUMAaHUS 3HAYCHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHMS:

MPEJICTABIICHUSI O COLUHUAIBHBIX HOPMAaX W MPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENLCKOW, TBOPYECKOM W JAPYTUX  BHJAX
NeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATETbHOCTH TpU
BBITIOJTHEHUN Y4YEOHBIX, TO3HABATEIbHBIX 3aJay, BBIIIOTHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpolecce ITOM y4eOHOU MAesSTEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIIOBEJCHHE W IIOCTYIIKA CBOMX TOBApHUILEH C ITO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUE TTPEICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU WU COCTABISIOLINEC
OCHOBY JIJII TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIMMBIE I OOBSICHEHHS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MMO3HABATENIbHON, MH()OPMAIMOHHOW W YUTATEIHCKON KYJIbTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Y4YEOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHIO M TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeN0BATEIbCKON
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJbHEHIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU HW3HU, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBLIN 00pa3 *KWU3HHW, OCO3HAHUE TOCICIACTBUN W
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOT 01, HAPKOTUKOB, KypEeHHUS ),
HEOOXOUMOCTH COOJIOJEHUS TpaBWJI OE30MaCHOCTH TMPU  OOpAaIllEHUU C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOr0 BOCIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3IuyHoro poja,
YBAXEHHE K TPYAy M peE3yibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon npoheCcCuOHATBHON JACSITEIIbBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPOheCCUOHATBHOM CpeJIe;

6) IKOJIOTrNYeCKOro BOCIIMTAHMS:

AKOJIOTMYECKH 11eJIECO00pa3HOe OTHOIICHUE K TPHUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHUMaHUE IIEHHOCTU 3I0POBOTO U
O6e3zomacHOoro oOpa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HUecCKOMy M TICHXHYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMHH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHON CPEIOr, sl MOBBILICHUS
YPOBHSI  DKOJOTUYECKOW  KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW HX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIHLHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, Teopus,
MPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPhIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 ITHX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIe 0OecrneunBaloT (GopMuUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeSTETbHOCTH.

Ilo3naBaTeibHbIe YHHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSITHH (BBIICTATH UX XapaKTEPHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JNPYTMMH TOHSATHSMH), HUCIIOIH30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUA U
KPUTEPUH ISl KIACCU(PUKAUU XMMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBA3U MEXKIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHATh B TIPOILIECCE TO3HAHUSA TOHATHS (NIpEAMETHBIE U
METaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETTH, UCIIOJIb3yeMble B XUMUH,
MpeoOpa30BEIBATH MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITHHBIC TIPEACTABICHHS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEeMEHTa), XUMHu4eckas ¢GopMmysia W ypaBHEHUE
XUMUYECKON peakiuy — MpU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX TPEJICTABIICHUN BBISBIISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
PU3HAKN U3YYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3H U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

ba3zoBble ncciaenoBare/ibCKue 1eHCTBUS

YMEHHUE HCIIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KauyeCTBE OCHOBBI Mg (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHU;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OpPraHU3allMd W IPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHWE HaOIoaaTh 3a XOJ0M IpoIilecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (GOPMYIHUPOBaTH 0000IIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEOBAHUS, COCTABIISITh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBHIOWpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX NCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJepKaHHUs, CIPaBOYHbIE
nocoOus, pecypcel MHTepHETa), KPUTUYCCKH OIICHUBATH NPOTUBOPCUYHMBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHSATh Pa3INYHbIE METOJbl U 3aMpOoChl MPU MOUCKE U OTOOpE
MHPOpMAIlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOpMY MpecTaBiieHUuss HHPOpMAIUU U
WUIIOCTPUPOBATh PpEIIAaEeMbIe 3aJa4d HECIOKHBIMU CXEMaMH, JharpamMmaMy,
apyrumu GopmMamu rpaduKu U UX KOMOUHAIMSIMU;

YMEHUE UCIOJNb30BaTh W AHAJIM3MpPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENBCKON N1€ATEIBHOCTH MH(POPMALMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CENBCKOTO XO3SMCTBA M TPAHCIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPUPOIHON
CpEIbl.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE NCHCTBUSA:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WiIU) JUCKYCCHM) IO
CyumiecTBy  oOcCyxgaeMoll  TeMbl, (OPMYyJIHpPOBATb  CBOM  IPEAJIOKEHUS
OTHOCUTEJILHO BBIIIOJIHEHUS IIPEAJIOKEHHOM 3a/1a4H;

YMEHHS  NPEACTABIATH  ITOJIYYEHHBIE  PE3YJbTAaThl  IO3HABATEIBLHOMN
NEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; [JeJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOro OIbITa,
71ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHSI Y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
[IO3HABATEJIbHOW WM MCCJIEAOBATEIBCKOM  JEATEIBHOCTH IPU  PELICHHUH
BO3ZHUKAIOLIMX NpOOJIEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uuil (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIAWHAIUSI
COBMECTHBIX JEHUCTBUM, OINPENCIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryiasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITEIIbHO OIPEACNATh LEIU IEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Harbosee d(PPeKTUuBHBIC CIIOCOOBI pelieHns YUeOHbIX U
[O3HABATENIbHBIX 3a/1a4, CAMOCTOSATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUN C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMHM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBaX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOM LIEIU, YMEHUE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAaracMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB [0 OCBOEHHUIO 005A3aTE€IHLHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBbIE OOY4YalOIIMMUCS Hay4yHble 3HAHUS, YMEHHS U CIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  TOJYYEHHID HOBOIO  3HaHWs, €ro  HWHTEpIpPETaLNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsIX.

K xoHiry o0yuenus B 8 kiacce npeiMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

* pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYJAa,
XUMHYECKUN JIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOJHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHUS, XMUMHUYECKasi peakius, KiacCUuPUKalus peakiuil: peaxkiuu
COCIMHECHUSA, PEAKIMU Pa3JI0KEHUS, pPEaKIUU 3aMEIICHUs, pEaKiuu
o0OMEHa, K30~ U PHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBOM 3(hPeKT peakuuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOuTalb, PaJNyC
aToMa, XUMHUYECKAasl CBS3b, MOJSIPHASI M HEIMOJSPHAs KOBAJIEHTHAs CBS3b,
VWOHHAsl CBSA3b, NOH, KATUOH, aHWOH, PacTBOpP, MAaccoBasl JOJSl BEIIECTBA
(TIpolieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

s  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSITUH W
NPUMEHSTH 3TH OHATHUS IPU ONMCAHUH BEUIECTB U UX MPEBPAILCHUM;

« HCIONb30BaTh XHUMHUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHS (HOopMys
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIIUIA;

« OMNpeNessiTh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIUHECHUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM II0
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSX;

- packpbiBaTh cMbici Ilepuonnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh IOHUMAHUE NEPUOJUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoXeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

- OINUCHIBaTh W XapakTepu3oBaTh TaOmuuHyro (opmy Ilepuoanueckoii
CUCTEMbl XHWMHYECKHUX DJJEMEHTOB: pa3jiuyaThb IMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJIbIlINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOPhIE HMEIOTCS B
tabnune «llepuoguueckas cucrtema Xxumudeckux osjemeHToB [[. U.
MeHnpeneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HEOPTAHUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIECHUNA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEeMEHTa 1o (dopmyse
COEIMHEHNS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEPAlMM MBICIUTENBHON NEATEIBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUE, CHUCTEeMAaTHU3aIUIO, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUSI CBOICTB
BEIIECTB U XUMHUYECKUX pEaKIMil, eCTeCTBEHHO-HAyYHBIE METO/IbI
MO3HAHUA — HAONIOJICHHE, U3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOW W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IpaBWIaM OOpallleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB MO TOJYYEHUIO W COOUpPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOJa H KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNpPEAEIEHHON MACCOBOW JIOJIEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUEH U KHUCIIOT C TOMOUIBI0 MHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX MOHATHW: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIJIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKLHUH HOHHOIO
oOMeHa, KaTaiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC DPEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBIICHHUE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3us METAILIOB,
CIUIaBBbl, CKOPOCTb XUMHUYECKOM peaKIUu, TMpEAeNbHO AOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHA U
MPUMEHSITh 3TU OHSATUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiIeHHS (opMyll
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCY COEIMHEHUU Mo (opmyriam, BHJI XUMHYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKOU (opMylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuomnueckoro 3akona JI. WM. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATh W XapaKTepHU30BaTh
tabnuunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpymma (A-rpynma)y U «mnobouyHas
noarpynna (b-rpynmna)», manesie u OoJiblMe MEPUOIbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOAUYECKON Taldiuue, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, O0OINee YHCIO DIEKTPOHOB U
pacmpeiielieHue WX 10 DJIGKTPOHHBIM  CJOSIM), OOBSICHSATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 2JIEMEHTOB M MX COCIUHCHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTRA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
npuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEHN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIONMINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIEHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W MOJSIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO JJIEMEHTa 10 (dopmyse
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEaAKIIHH,

cOoONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOM U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakXe IpaBWia oOOpallleHusi C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAIONINE  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kKapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JEATeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€ — I U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 9acoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB Kontpoabhbie  TpaxTuueckue (uudposbie)
n/m ¥ TeM NPorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchbl
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHSA
XuMus — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 but6mmoreka [JOK
' PAKTUIECKOM https://m.edsoo.ru/7f41837c
JESITCIIbHOCTH YeI0BEKA
12 BemecTBa 1 xumMmnueckue 15 1 bu6mmoreka [JOK
' peaKIuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHeliluue npeacTaBUTe I HEOPraHUYECKHUX BelleCTB
21 Boznyx. Kucnopon. 6 bu6nuoreka LIOK
' [TousTre 06 okcHmax https://m.edsoo.ru/7f41837¢
99 Bonopoa.Ilonarue o 8 1 bubnuoreka LIOK
' KHUCIIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsrl. [Tonsitue 5 1 bubnuoreka LIOK
' 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI
24 HEOPraHWYECKUX 11 1 1 bubmmorexa [TOK
' P y https://m.edsoo.ru/7f41837¢
COCIMHEHU I
Hroro no pazaeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pa3nen 3. [lepuonnueckuii 3axoH u [lepuoguyeckas cucrema XuMu4ecKux iemenTon Jl. . MeneiieeBa.

CTpoe}me aTOMOB. XMMHYECKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMUYECKUX 3JIeMeHTOB /1. 7
U. Menpneneesa. CtpoeHue
aroMa

bu6nmorexka [JOK
https://m.edsoo.ru/7f41837c

XHUMHYecKas CBSI3b.

39 OKUCIHUTEIBHO- 3 1 bu6mmoteka [IOK
' BOCCTaHOBUTEJILHEIE https://m.edsoo.ru/7f41837c
peaxkuu
bu6mmoteka [IOK
u 15
TOTO 1O pasiery https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubnmorexa [JOK

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

OBIIEE KOJIMYECTBO HACOB

I10 ITPOIT'PAMME o8 3 >
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aesioB Kontponbusie | TIpaxTHueckue (uudposbie)
n/m ¥ TeM NPorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIul
IloBTOpeHue u yriyoienue
1.1 3HaHI/II71p OCHOBHEX yaB,I[eJ'IOB 5 bubmmorexa HOK
' p https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [IOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
ONEeKTPOIUTHYECKAS Eub 10K
HOINOTEKA
1.3 ccoranus. X €CKHe 8 1 1
AMCCOUHATIIA. AHMITACCRH https://m.edsoo0.ru/7f41a636
peaklu B pacTBOpax
Uroro no pazneny 17
Pa3nen 2. HemeTa bl M MX COeTUHEHUS
OO01ast xapakTepHUCTHUKA
" P b bubmuoreka [IOK
2.1 XUMHUYECKHX DSIIEMEHTOB 4 1
https://m.eds00.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO01mas xapakTepucTHKa
99 XUMHUYECKHUX DJIEMEHTOB 5 but6mmoreka [JOK
' VIA-rpynmnel. Cepa u eé https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO06111ast XapakTEPUCTHUKA
P P but6mmoreka [IOK
2.3 XUMHYECKHX DIIEMEHTOB 7 1

VA-rpymmsl. A30T, pochop

https://m.edsoo.ru/7f41a636
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U UX COCAUHCHUA

OO61mas xapakTepucTHKa

94 XHMHYECKHUX 3JICMECHTOB 3 bubmuorexa [IOK
' IVA-rpynmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHH U UX COCTUHCHHS
Hroro no pazneny 25
Paszgea 3. Mera/uibl 1 UX COeIUHEHUSH
. bubnuoreka [IOK
31 Obmue CBOCTBA METAILIOB 4 https://m.edso00.ru/7f41a636
3 Baxueiimme MeTamibl 1 X 16 bubmuoreka [IOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro mo pazgeny 20
Pa3nen 4. XuMus u okpy:xaiomas cpeaa
41 Bemecrsa u maTepuaisl B 3 bubmmoteka [IOK
' JKA3HU YeI0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpemst 3 bubnmorexa [JOK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 TIPOIT'PAMME



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

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBIE
N Tema ypoka Konrpoabubie | IlpakTunyeckue Jara uupposbpie
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoTsbI
pecypchl
[Ipenmet xumuu. Poias xumuu B 1 bubnnorexa [IOK
JKA3HU yelloBeKa. Tesa u BenecTsa https://m.edsoo.ru/ff0d210c
IlonsaTre o MeTO1aX MO3HAHUS B 1 bubmmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «[IpaBuna
paboThI B 1a0OPaTOPUU U IPUEMBI 1 bubnmnoreka [IOK
oOparteHusi ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
YucTelie BenecTBa u cMecu. CriocoObl bubmmotexa [IOK
. 1
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
Ipa eckast pabora Ne 2
1? frHeciat p :r ( 1 bu6mmotexa [IOK
«rasaeiIeHne CMeceHv Ha fiprmMepe https://m.edsoo.ru/ff0d28¢c8
OYMCTKHU TTOBAPEHHOM COJIH )»
A 1 bubnuoreka [IOK
TOMBIH MOJICKYITbE https://m.edsoo.ru/ff0d2a6¢c
XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 bubmuorexa [IOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
0 1 bubmuorexa [IOK
POCTRIC 1 CIIOIKHbIC Betliectia https://m.edsoo.ru/ff0d2a6c
bubnuorexa [JOK
ATOMHO-MOJIEKYJIIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB.

Bbub6moreka [JOK
X . B
10 muirieckas popmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX DJIEMEHTOB
OtHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [IOK
11
OTHOCUTENBHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 7019 XUMHYECKOT'0 Bbub6moreka [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniectBa. Moiib. bubmuoreka [IOK
MougnspHas macca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. bu6mmorexka [JOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBus IPOTEKAHUS bubnuoreka LIOK
XUMUYECKUX peaKuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MAaCChl BELIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoarmyecTBa, MacChl
17 BeIlleCcTBa IO YpPaBHECHUSAM bubmmorexa LIOK
yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukanus XuMHuecKux
18 €aK Hlif (co: WHEHUS, pa3JI0KeHUs bubmmorexa [TOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONIETUCT 0606yII eHUE U bubmmorexa [TOK
1 ATET- Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHUHA
20 KonTponbhas padota Nel o teme bubmuoreka LIOK
«BemecTBa 1 XMMUYECKUE PEAKLINN https://m.edsoo.ru/ff0d4290
1 Boznyx — cmech rasos. Cocras bubmmoreka LIOK

Bo3nyxa. Kucnopog — snemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22 KHCIOPOJA (peaKUHH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoOblI Mosy4eHus KUcaopoa B
23 nabopaTopun 1}:1 I OMBIH_UICHI})IOI([:TI/I bubmorexa TIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoa
TennoBoit 3¢ hexT XuMuIecKoi
pEaKUHH, TIOHITUE O bubnnoreka [IOK
24
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar ﬂ3HeI§He¢;03 yra CrocoObI e?ro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[TpakTrueckas padota Ne 3 o Teme
26 <Hpo eHUE U F0)061/1 aHue bubmmorexa LIOK
IO P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YYEHUE €T0 CBOWCTBY»
97 Bonxopon — aneMeHT U mpocToe bubnuoreka LIOK
BemecTBo. Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 du3nyeckne U XUMHYSCKHE CBOMCTBA bu6mmoreka [JOK
Bogopoaa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 Homstie o kucioTax 1 consix https://m.edsoo.ru/ff0d50d2
30 Crioco0sI OTy4YeHH s BOJIOPOAA B bubmuoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 mo Teme
P p bu6mmorexa [IOK
31 «ITonmydenne u cobupanue BoI0poa,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 005EM Ta30B. 3aK0OH

bu6mmoreka [IOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Boranciennss o0béMa, KOIUYSCTBA
33 BEIIIECTBA T'a3a I10 €ro M3BECTHOM bubmorexa OK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIIH 00BEMY
Borancienns 006EMOB Ta30B 1O
34 ABHCHHUIO PEaKIIMH HA OCHOBE bubmorexa TIOK
P “p . https://m.edsoo.ru/ff0d5708
3aKOHa 00bEMHBIX OTHOIIICHUI ra30B
35 DdU3NYECKUEe U XMMHUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.
37 Hacrimenseie 1 HEHACHIIIICHHBIC bubmnoreka [IOK
pacTBOpbI. MaccoBas 101 BELECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pa6ora Ne 5 o Teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnnoreka [IOK
ONpeIeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonrtponbHas pabora Ne2 no Teme bubnuoreka LIOK
«Kucnopoa. Bogopoxa. Bona» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KitaccupuKarms, bu6mmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenune u XuMu4eCKHE CBOMCTBA
41 KHCHy;THLIX OCHOBHBIX U bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHIOB
42 OcHoBaHusI: cOCTaB, KIaccudukanus, bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XuMHYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarnus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XuMHYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéI)II)HOJI )eHHs[ XHMHqngHe bubmorera IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Peienue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 I'eneTnyeckas CBs3b MEXKAY KJIacCaMHU bubnuoreka LIOK
HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/00ad9a50
49 O06o0011eHre 1 CUCTEMaTH3AIIHS bubnnoreka [IOK
3HaAHUMI https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX bubmmorexa [TOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbIe MOMBITKU KIACCHUPUKAITUU
51 XUMUYECKHX 3JIeMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edso0.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuoanueckuii 3aK0H U
59 Ilepnonnueckas cucrema bubnnorexa LIOK

XUMHYECKHX dj1eMeHToB [I. .
Meuneneena

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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bub6moreka [JOK

>3 HepHoppt, rpymis, MOATPYMIE! https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuorexa LIOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
. bu6mmoreka [IOK
55 aToMOB 3JIeMeHTOB [leprnoanyeckoii
https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bu6mmorexa [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U NTPAKTUKU. [I. bubnnoreka [IOK
o7 .
W. MenneneeB — y4y€Hblii, Iearor u https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DIIEeKTPOOTPUIIATETLHOCTh AaTOMOB bubnmnorexa [IOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 VonHas XHuieckas ceish https://m.edsoo.ru/00adac34
60 KoBaseHTHas noaspHas XuMu4eckas bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenonsipHas bubmuoreka LIOK
XUMUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 C
TCTICHb OKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENLHBIE bubmuorexka [IOK
peaxkuuu https://m.edso0.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTENN bubmuorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edso0.ru/00adb076

KonTponbnas padora Ne4 o reme

65 C X « 1 Bbub6moreka [JOK
(- TPOCHHE aToMa. AuMucckad https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHE 1 1 bubnmoreka LIOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHrlit ypok. O60011eH1E U 1 bubnuoreka [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTPOHHBIE
arTa ndpoBLIe
Tema ypoka Konrpoasubie | IlpakTnuyeckue A ugp
Bcero H3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
[lepuoanueckuii 3aK0OH.
[lepuoauueckas cucrema 1 bubmnoreka [IOK
XUMHUYECKUX d1eMeHTOoB /I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B
M3MECHCHUU CBOICTB 1 bubmnoreka [IOK
XUMHUYECKHUX SJIIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOLIOB
Knaccudukanus u
HOMEHKIATYDA 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEILIECTB
Bunsl xuMudeckoi cBsI3U U
THITBl KPUCTAIUTHYECKUX 1 bubmmorexa HOK
. P https://m.edsoo.ru/00adbac6
peméToK
Konrtponbnas padota Nel mo
teMe «lloBTOpeHue u
yriayOieHue 3HaHUH 1 1
OCHOBHBIX pa3JieioB Kypca 8
KJacca
Knaccudukanus XuMu4ecKux
€aKIIMH 110 pa3INIHBIM 1 buGnnorexa [IOK
p p https://m.edso0.ru/00adbch0
MpU3HAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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ITonsTue o ckopocTu
XUMHUYECKOW PEaKUH.

bubmnorexa [IOK

7
IToHsaTHE O TOMOI'€HHBIX U https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEAKIIMIX
IlousTie 0 XUMHYECKOM
paBHOBecun. DaKTOPHI,

g BIIUSIONINE HA CKOPOCTh bubnmnoreka [IOK
XUMUYECKON PEAKLIUU U https://m.edsoo.ru/00adc28c
[IOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKUCIHATEIBHO- bubmuoreka [IOK

9
BOCCTAHOBUTEJIbHBIEC PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 3IeKTPOIIUTUYECKON

10 I/IC(I:)O na I/II/IpCI/IJILHI)IC u Bubmuorexa [JOK
A LAt https://m.edsoo.ru/00adcd68
CJ1a0bl€ AIEKTPOJIUTHI

11 HNonHrble ypaBHEHUS pEAKIIUNA bubnmorexa [JOK

yp peait https://m.edsoo.ru/00add448
XUMHYECKHE CBOIICTBA KUCJIOT
1 OCHOBAHUU B CBETE
12 [IPEACTABIEHNI 00 Bubmiorexa HOK

P . https://m.edsoo.ru/00add5d8
AIEKTPOJIATUIECKOM
JIUCCOLIAAIINHT
XUMHYECKHE CBOMCTBA coylei

13 B CBETE MpeCTaBICHUMN 00 butmmoreka [IOK
IEKTPOJINTUYECKOU https://m.edsoo.ru/00add8b2
JIUCCOIIAAIINIT

14 ITonsarue o runponuse coneu bubmiorexa [OK

b https://m.edsoo.ru/00add9d4

15 O0001menne u but6mmoreka [IOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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CUCTeEMaTHU3alus 3HAHUI

https://m.edsoo.ru/00addd12

[TpakTrueckas padora Ne 1.

bu6nmorexa [IOK

16 «Pemienue
Her https://m.edsoo.ru/00addbfa
SKCIIEPUMEHTAIIBHBIX 3a]1aW)»
KonTtponbnas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS bu6mmoteka LIOK
JUcconuanusg. XuMHA4YECKUe https://m.edsoo.ru/00addecO
pEeaKInu B PaCTBOPAX)
OO0m1as xapakTepuCTUKa
18 ranoreHOBp XHMI;IquKHe bubmorexa [OK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha MpUMeEpe XJIopa
XmopoBogopoa. CosnsiHast
19 KHUCJI0Ta, XUMHUYCCKHE bubmuoreka [IOK
CBOICTBA, MOJTYyYCHHE, https://m.edsoo.ru/00ade104
IPUMEHCHHE
[TpakTuyeckas padota Ne 2 o
20 teme «llonydyeHue consiHon bubnmnoreka [IOK
KHCJIOTBI, U3y4eHUE €€ https://m.edsoo.ru/00ade348
CBOMCTBY
Boruncnenus mo ypaBHEHUSIM
1 XUMHYECKHUX PEaKIUi, eCln bu6mmoteka [IOK
OJMH U3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE
29 OOGm1as xapakTepucTHUKa bubnmnoreka [IOK
3neMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbsie MOAUBUKAIIUN
P ¢ N bubmuorexa [IOK
23 cepbl. Haxoxxnenue cepsl u e€

COEJIMHEHUH B IPUPOJE.

https://m.edsoo.ru/00ade64a
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XHUMHUYECKUE CBOWCTBA CEPBI

CepoBoaopoi, CTpOCHHE,

bu6nmorexa [IOK

24 W3UYECKUE U XUMUYECKHE
¢ . https://m.edsoo.ru/00ade802
CBOIICTBa
Oxcunpl cepol. CepHas
KHCIIOTa, (pU3HUECcKue 1 bu6mmoteka LIOK
25 .
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JIeXKaIlue B OCHOBE
MPOMBIIIIEHHOTO CII0c00a
. bubnnorexa [IOK
26 IOJIy4YE€HHSI CEPHOU KUCIOTHI.
https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HeHUe
OKPYKaroILEe cpebl
COCTMHEHUSIMU CEPBI
97 Brruncienne maccoBoi 10u bu6nmoreka [JOK
BBIX0/1a IPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
3711eMEeHTOB VA-Tpynnsl. A30T,
28 pacrpocTpaHeHue B IPUPOJIE bubnmorexa [JOK
’ https://m.edsoo.ru/00adeea6
buznyecKre 1 XUMUIECKHE
CBOMCTBA
AMMUak, ero Gpu3NYECKUe U
29 XUMHUYECKHUE CBOMCTBA bubmorexa [OK
’ https://m.eds00.ru/00adf004
MOJTYYCHHUE ¥ IPUMECHECHHE
[IpakTuueckas padora Ne 3 mo
bu6nuorexa [JOK
30 teme «llomydyenue ammuaka,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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A3oTHas KHCIO0Ta, €€

31 ¢u3nueckre 1 XUMUYECKHe bubmmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp3oBanue HUTPATOB U
coJiell aMMOHUS B KaUeCTBE

32 MUHEPATBHBIX YIO0OPCHHIA. bubnmnoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKPYXKAaroIIel cpebl
COCAMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V)

33 u ochopHas KUcIoTa, bubnmnoreka [IOK
(duznyecKue 1 XUMHUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MUHEPAJIbHBIX bu6muoreka LIOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
npUpoaHOii cpeabl pochaTamu
VYraepon, pacnpocTpaHeHue B

35 npu E g Z)mnlzlecxlide 17§ bubmorexa [OK

PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxkcuppl yriaepoaa, ux
M3WYECKHE U XUMUYECKHE
36 g)BOﬁCTBa OKonoruyeckue bubmmorera [IOK
' https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuoM yriepona (IV)
37 v A 11 66 Com butmmoreka [IOK
FOIBPHAT KHCIOTA 7 €€ €0 https://m.edsoo.ru/00ae006¢
38 [TpakTrueckas pabora Ne 4 o bubmuoreka LIOK

teme "l[lonmydyenue

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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YTJIEKHMCIIOTO ra3a.
KauectBenHas peakuus Ha
KapOoHaT-HoH"

[TepBoHauaNbHBIC TOHATHS 00

39 OpPraHWYECKHUX BEIIECTBAX KaK Br6morexa IOK
https://m.edsoo.ru/00ae054e
0 COCIMHEHHUSIX YIiIepoJa
40 Kpemunii u ero coenuueHust bubnmorexa [IOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
Pemenne
bubnnorexa [IOK
41 HKCIIEPUMEHTAIILHBIX 33]1a4 110
o https://m.edsoo.ru/00ae0bf2
TeMe «BakHenune
HEMETAJUIBI ¥ UX COEAUHEHU
KonTponbnas paborta Ne3 no
. bubmuorexa [IOK
42 TeMme «Baxneimmne
https://m.edsoo.ru/00ae0e18
HEMETAJUIBI ¥ UX COSIUHEHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTaIoB. MeTaminueckas
bubmmorexa [IOK
43 CBSI3b U METaJJIMYECKas
. https://m.edsoo0.ru/00ae103e
KpUCTaJUTHYECKas pereTKa.
dusuyeckue cBOMCTBA
METAIUIOB
XUMHUYECKHE CBOMCTBA
44 METaJLJIOB. butmmoreka [IOK
DNEKTPOXUMHUYECKHUN psift https://m.edso0.ru/00ae1156
HaIPSKEHUN METAJUIOB
45 O06mue criocoObl TOTYIESHHS bubnmoreka [IOK

meTtautoB. CIUtaBbl.

https://m.edsoo.ru/00ae1156
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Boluncnenus no ypaBHEHUSAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIUH U3 PEareHTOB COJEPKUT

npuMecu
46 ITonsTue 0 KOppo3uun bubnmnoreka [IOK
METaJUIOB https://m.eds00.ru/00ae1278
bu6nmoreka [IOK
47 Ienotmere meraner https://m.edso00.ru/00ae14b2
OKCHU/IbI ¥ TUIPOKCHUIBI bubnnorexa [IOK
48
HaTpHs U Kanus https://m.edsoo.ru/00ae14b2
49 ILlemouHO3eMeTbHBIC METAILTBI bubmuoreka [IOK
— KaJlbIIU{ ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxwueiiue coeuHeHus bubnnorexa [IOK
KaJbIHs https://m.edsoo.ru/00ae15e8
51 0O00011eHNEe U
CHCTEeMAaTU3alus 3HAHUH
JKECTKOCTh BOJIBI M CITOCOOBI bubmmorexa [IOK
52 N
€€ yCTpaHEeHHUst https://m.edso0o.ru/00ae1886
[IpakTrueckas padora Ne 6 o
53 TGII)VIG ")KéCTKOCI?FL BOJIBI U bubmiorexa [OK
N " https://m.edsoo.ru/00aelae8
METO/Ibl €€ yCTpaHEHUS
bu6nunorexa [JOK
4 .
> AmomHrui https://m.edsoo.ru/00ae1c64
AmpoTepHbIe CBOHCTBA bu6muoreka LIOK
55
OKCHJIa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
butmmoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COTH bu6nuorexa [JOK
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xene3a (1) u xenesa (1)

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

58

0O00011eHuEe 1
CHCTEMAaTU3aLNA 3HAHUN

59

[IpaxTuueckas padora Ne 7.
Pemenue
AKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelme MeTallibl U
UX COCIMHCHUS

bubnuorexa [IOK
https://m.edsoo.ru/00ae3de8

60

Boruncnenus o ypaBHeHUSAM
XMMHUYECKHUX peaKIuii, eciu
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMecH. Beruucienus
MacCOBOM J0JIM BbIXOJA
HPOAYKTa PeaKkIuu

bubmuoreka [IOK
https://m.edso0.ru/00ae1750

61

0O00011eHNEe 1
cUCTEMATH3AIUs 3HAHUI

62

Konrtponsnas padora Ne4 o
TeMe «BaxkHelme MeTauisl 1
UX COCTMHEHUS»

63

BemectBa u maTepuaisl B
MOBCEIHEBHOM XKU3HU
YyeJIOBEKa

bu6mmoteka [IOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIle cpebl

bu6nunorexa [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumnu B peIICHUHN
9KOJOTHYCCKHUX HpO6JICM

butmmoreka [IOK
https://m.edso0.ru/00ae4270

66

Peseprubriil ypok. O6001meHne

but6mmoreka [IOK
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U CUCTeMAaTH3aI1sl 3HAaHMUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O0001eHIE 1 bubmmoreka [IOK
U cUCTEMAaTH3als 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001meHe 1 bubnuoreka LIOK
1 CHCTeMaTHU3allksl 3HAaHUM https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO HACOB 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E.,@enpaman O.I'. «M3paTenbcTBO
«IIpocsemienue»

» Xumus, 9 knacc/ Pymuruc I'.E.,®enpaman O.I'. «M3natenseTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIbBI J1JISA YYUTEJIA
http://old.fipi.ru/

http://www.fcior.edu.ru/

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

http://chimie-online.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
http://old.fipi.ru/
http://www.fcior.edu.ru/

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