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MHNOACHUTEJIbBHASA 3AIINCKA

[IporpamMMa Mo XMMUU Ha YpOBHE OCHOBHOTrO oOIIero oOpa3oBaHHUsS COCTaBJIEHA Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOTpPaMMEbI
OCHOBHOTo 001iero ooOpaszoBanusi, npenactaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeld MpPOrpaMMbl BOCIMTAHUS U C YYETOM KOHIICTIIIMH IPETIOJaBAHUS
y4eOHOr0 npeameTa «XuMHUs» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

[IporpamMma mo xumMuu AT MPEICTABICHUE O LEJSIX, OOIIel cTpaTeruu OOYyYeHUs,
BOCHUTAHUSI W Pa3BUTHUA OOYYaAIOIIUXCS CPEICTBAaMU Y4eOHOro IpelMeTa, YCTaHaBIMBAET
00s13aTeNbHOE MPEAMETHOE COJIEpXKaHKE, MPEelyCMaTPUBACT PACIIpeIeIeHUE ero Mo KjaccaMm u
CTPYKTypUpOBaHHE IO pa3feiaM M TeMaM [porpaMMbl IO XHUMHUHU, ONpeIeseT
KOJIMYECTBEHHbIE M  KAUECTBEHHBIE XAPAKTEPUCTUKU  COJIEPKAHUS, PEKOMEHIYEMYIO
MOCIIEZIOBATEIBHOCTh M3YYEHHS] XMUMHU C YYETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKH Y4eOHOTO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEH OOYJArOIIMXCS, OMPEACIIseT
BO3MOXXHOCTH IIpeMeTa JUIsl peaju3aluu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHONW TPOTpaMMbl Ha YpPOBHE OCHOBHOTO 0OmIeEro o0pa3oBaHuWs, a TaKxke
TpeOoBaHUN K pe3yabTaTaM OOy4YeHHS XMMHUU Ha YPOBHE LieJed H3y4deHHs MpeaMera u
OCHOBHBIX BMJIOB Yu4€0OHO-IIO3HABATEJIIbHOM JEATENBHOCTH OO0YYaroIlerocsi Mo OCBOCHHIO
y4eOHOr0 Co/IepKaHus.

3HaHWE XUMHH CIIY’)KUT OCHOBOH I (hOPMUPOBAHHUS MUPOBO33PEHUSI 00YyJaIOLIETOCs,
€ro MpeJCTaBICHU O MaTepHalbHOM €AMHCTBE MHPA, BAXHYIO POJIb UTParOT (HopMHUpyeMbie
XUMHCH TPEJCTaBICHUS O B3aMMOIPEBPAIICHHUSIX JYHEPTHM W 00 DBOJIONHU BEIISCTB B
MPUPOJIE, O MYTSAX PEHICHUs TI00ANbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS 4YEIOBEUECTBA —
CBIPDbEBOH, DHEPreTHYECKOW, THIIEBOW M  HOKOJOTHYECKOW OE30MacHOCTH, MpodiIeM
3/IpaBOOXpaHEHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peald3allid BO3MOXKHOCTEM Ui camMopa3BUTUA U (POPMHPOBAHUS
KYJBTYPBI JITYHOCTH, €€ 00IIeH 1 (yHKIIMOHATBHOU IPaMOTHOCTH;

BHOCUT BKJIaJA B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEM
00yJaronuxcsi, HABHIKOB X CAMOCTOSITEILHOM y4eOHOM AESITEIbHOCTH, SKCTIEPUMEHTAIBHBIX
U UCCIENOBATeNbCKUX YMEHUM, HEOOXOIWMBIX KaK B TIOBCEJIHEBHON JKH3HU, TaKk U B
po¢eCCuOHANTBHON IEATETLHOCTH;

3HAKOMUT €O CHENU(UKON HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIAJIa Ha ©€IUHCTBO TMPUPOABI U YENOBEKa, SBISETCSA OTBETCTBEHHBIM  ATalioM
B (hopMHPOBAHUH €CTECTBEHHO-HAYYHOUN IrPaMOTHOCTH 00YUaIOIUXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B 3KOJOTHYECKOE OOpazoBaHUE
oOy4Jaronmxcs.

JlaHHbBIE HaMpaBJIeHUs B O0YYEHHHM XUMHUU OOECTICUMBAIOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIA SIBJISETCS TMEJarorHYeCKd aJalTHPOBAHHBIM OTPAKECHHEM
0a30BO HAYKW XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4arOIUMHUCS CUCTEMBI TIEPBOHAYABHBIX MOHITHI XUMHUHU, OCHOB HEOPTaHUYECKOW XUMUU
Y HEKOTOPBIX OTACIBHBIX 3HAYMMBIX ITOHATHI OPraHUIeCKOW XHMHH.

CtpykTypa cofepxaHusi TPOrpaMMBbI IO XUMUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ m3ydeHuro. ConeprkaHUE CKIQIBIBACTCS U3 CHCTEMBI TMOHATHH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMBbI MOHATHA O XuUMUYeckoi peakuuu. OO0e ITH CHUCTEMBI
CTPYKTYPHO OPTaHHM30BaHbI 1O MPUHIIUIY TOCIEI0BATEIHFHOTO PAa3BUTUS 3HAHWW Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
[lepuoanueckoro 3akona /1. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;
YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

MIPEJICTABICHHUI 00 IEKTPOIUTUYECKON TUCCOLIMAIIMY BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PAacCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKU IOJYYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOIO YPOBHS K Jpyromy,
BBINIONHSAS (DYHKIIUU OOBSICHEHHUSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl MO XMMHUU CHOCOOCTBYET (POPMUPOBAHHUIO IMPEICTABICHUS O
XUMHUYECKON COCTAaBIAIOIIECH HAYYHOM KAapTHHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO M METOJaM I03HaHUsA B Hayke. M3ydeHue
XMMUU TIPOUCXOAMT C TMPHUBICYCHUEM 3HAHWUH W3 paHee HM3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu M3yyeHUn XUMHUH TPOUCXOIUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOW HAYKU
Kak 00JIacTH COBPEMEHHOI0 €CTeCTBO3HAHUS, MPAKTUYECKOM NEATENbHOCTH UYelIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MMPOBOM KYJIbTYpbl. 3ajadya ydeOHOro IpeAMETa COCTOUT B
(hOpMUPOBAHUM CHCTEMbl XMMUYECKUX 3HAHUN — Ba)KHEUIINX (PAKTOB, MOHATUHN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYIMHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HayKH, B IPUOOIIEHUN K HAYYHBIM METO/IaM MO3HAHUS MPU U3YYEHUHU BEIIECTB U XMMHUYECKHUX
peaknmii, B (OpMUPOBAHMHM W Pa3BUTHH MO3HABATENBHBIX YMEHMA M WX NPUMEHEHHU B
y4eOHO-TI03HABATEIbHON U y4eOHO-HCCIE0BATEIbCKON AESITeNbHOCTH, OCBOCHHH IPABUII
0€e30macHOT0 0OpaIlIeHus ¢ BEIIECTBAMH B TOBCEHEBHOM JKU3HU.

[Ipu u3yyeHNN XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaXKHOE 3HAYCHHE
nproOpenn Takue e, Kak:

— popmMupOBaHUE MHTEIJIEKTYaJIbHO pa3BUTOMI JUYHOCTH, rOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHIO PEIIeHUH, CIOCOOHOM
aanTHPOBAThCA K OBICTPO MEHSIOLIMMCS YCIOBHSIM JKU3HH;

— HalpaBJICHHOCTh OOY4YEHMs] HA CUCTEMATHUYECKOE NPUOOIIEHHE OO0yJaromMxcs K
CaMOCTOATEJIbHOM  IO3HABATEIbHOW  JESATENIbHOCTH, HAay4YHbIM  METOJaM  I[1O3HaHMS,
(OpMHUPYIOIIM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUH;

— o0ecricueHue yCIOBHH, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYAIOIIMMHUCS OIBITA
pa3HOOOpa3HON NEeATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMUS, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESITEbHOCTH;

— ¢opmupoBanue o0meH (YyHKIIMOHATHPHOM M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCJIe YMEHUH OOBSICHATH U OLICHUBATh SIBJICHUS OKPY)KAIOLIETO0 MHUPA, UCIIONb3YS 3HAHUS
U OIBIT, MOJIyYEHHBbIE MpPH H3YYEHUM XUMHH, NPUMEHSTh WX IpPU pEHIeHUH HpodiieM B
MOBCEHEBHOM JKU3HU U TPYIOBOU JEATEILHOCTH,

— GopmupoBanue y oOydarmuxcsd TyMaHUCTMYECKUX OTHOIICHUH, MOHUMAaHUS
LIEHHOCTH XUMHUYECKUX 3HAHUH JJIs1 BBIPAOOTKHU HKOJIOTMUYECKH 11€JIeCO00pa3HOro MOBEACHUS B
OBITY M TPYJOBOH [EATENILHOCTH B IIENSAX COXPAHEHUS CBOETrO 370pPOBbS U OKpY’Karomien
MIPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHBAalMM K OOy4YEHHUIO, CIHOCOOHOCTEM K CAMOKOHTPOIIO H
CaMOBOCIIUTAHUI0 HAa OCHOBE YCBOEHMS OOIIEYETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTU AaJbHEHUIIEro 00yueHHs.

OO6111ee uncIo 4acoB, OTBEAEHHBIX AJISl U3YUYEHUS XUMUHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanus, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).

COAEP)KXAHUE OBYUEHUS
8 KJIACC
IIepBoHayaIbHBIC XMMUYECKUE TOHATHUSA
[Ipenmer xumuun. Posib XUMHUM B KM3HU 4YEOBEKa. XUMHS B CUCTEME HayK. Tena u

BemlecTBa. du3nueckre CBONCTBAa BEIIECTB. ArperarHoe coctositHue BemiecTB. I[lonsitue o
MeTo/ax MOo3HaHMs B XUMHUH. YucTeie BemecTBa 1 cMecH. CriocoObl pa3iesieHrst CMECeH.



ATOMBI M MOJEKyJbl. XUMHYECKHE 3JIeMEHTBI. CHMBOJIBI XUMHUYECKUX DIIEMEHTOB.
IIpocTeie u ci0XHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa  BemlecTB. OTHocuTenpHas aroMHass Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas: Macca. MaccoBasi 1011 XUMHUYECKOIO 2JIEMEHTa B COCJUHCHHH.

KommuectBo Bemectsa. Monbs. MossipHass macca. B3auMocCBsA3b KOJIMUECTBA, MACCHI U
qucia CTPYKTYPHBIX €AMHULL BelecTBa. Pacuérsl no ¢popmynaM XUMMUYECKUX COEIUHEHHH.

du3nyeckue U XMMHUYECKUE SIBJICHUSA. XHUMUYECKas peakuusi U €€ NpU3HAKU. 3aKOH
COXPaHEHMs MacChl BelECTB. XUMHUUeckue ypaBHeHMs. Kinaccupukanus XuMU4ecKux peakiun
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHYECKOW MOCYJI0H, MTpaBUiIaMH pabOTHI B 1a00OpaTOpuu U MpuéMamMu
oOpatieHuss ¢ 1a00opaTOpHBIM 000pYJOBAHUEM, W3YUYEHHE U ONUCAHHUE (PU3MUECKUX CBOWUCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HaOmroAeHue (u3nyeckux (IUIaBJICHHE BOCKA, TasHHUE
Jb/1a, pacTUpPAaHUE caxapa B CTYIKe, KUIIEHUE U KOHJIEHCAllUs BOJIbl) U XUMUYECKUX (rOpeHue
CBEYM, IMPOKAJIMBAHHWE MEIHOU MPOBOJIOKH, B3aUMOJCHCTBHE MeNla C KHUCJIOTOW) SIBJICHUM,
HaOJI0ICHNE U ONKCaHKUe NPU3HAKOB MPOTEKAHUS XMMUYECKUX peaklui (pa3joxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJjieiicTBue xene3za ¢ pactBopoMm conu meau (II), m3zyuenuwe crnoco6oB
pa3feneHus CMecedl: ¢ TOMOIIBI0 MarHuTa, (PUIBTPOBAHWE, BBHIMTAPHBAHUE, TUCTUIUIALUS,
xpomarorpadus, NPOBEJEHUE OYMCTKM IIOBAPEHHOM coJiM, HAOJIOJEHHE M ONMCaHUe
pe3yiabTaTOB INPOBEIACHUS OIbITA, WIUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHHs MAacCChl, CO3JaHUE
MoJiesIel MOJIEKYI (I1apOCTEPIKHEBBIX ).

Baskueiiniue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech rasos. Cocras Bo3ayxa. Kuciopon — 31€MEHT U IPOCTOE BELECTBO.
Haxoxnenne kucimopoga B mpuponae, (U3MYeCKHe W XHMHUYECKHE CBOMCTBa (peakimuu
ropenus). Oxcuzpl. [Ipumenenue kuciaopoza. CriocoObl MosydyeHus KUCaopoa B JadopaTopuu
1 npoMbliieHHoCTH. KpyroBopot kuciopoja B npupoze. O30H — ajutoTpornHast MogupuKalus
KHUCJIOPOJIa.

TennoBoit ekt XUMUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHE pEaKUMM. TOMIMBO: Yrolb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHJIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpocroe BewmiecTBO. HaxoskaeHue Bogopoaa B IIPUPOJE,
(u3nyueckrue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyyeHus. Kucnorsl u comu.

MosnsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boxa kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHBIE PacTBOPLI. PacTBOpMMOCTBL BewIeCTB B Boe. MaccoBas 10 BELIECTBA B
pactBope. XuMHuueckue cBorcTBa Bojbl. OcHOBaHuA. Ponb pacTBOpOB B MpHUpOJE U B KU3HU
yenoBeka. KpyroBopoT Boapl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuabl. Kiaccuduxanus oKcHIOB:
coneoOpasyomue (OCHOBHBbIE, KHCIOTHblE, amQoTepHble) U  HecoleoOpasyrolue.
Homenkiarypa oxcupoB. dusnyeckue M XHMHYECKHE CBOMCTBA OKCHIOB. IlomydeHue
OKCH/JIOB.

OcHoBanus. Kiaccudukanus ocHOBaHW: IIENOYM M HEPACTBOPUMBIE OCHOBAHMA.
Howmenknarypa ocHoBanuii. du3nyeckue M XMMUYECKUE CBOWCTBA OCHOBaHWil. [lomydyenue
OCHOBaHUM.

Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucnor. ®usuueckue u
XUMUYECKHE CBOWCTBA KHUCIOT. Psan axtuBHoctn MerawioB H. H. bexerosa. Ilomyuenue
KHCJIOT.

Comu. Homenknarypa coneil. @uznueckne 1 XuMHUYecKHe cBoicTBa coiel. [lomyuenue
coJie.

I'eneTnyeckas CB3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCIUHEHUM.



Xumuueckuii IKCnepumMeHm:

KaueCTBCHHOE OIIPEACIICHUE COACpXKAHUSA KUCIOpOAA B  BO3AYyXE, IOJIY4YCHHE,
coOupaHue, pacro3HaBaHUE M HU3Y4YEHHE CBOICTB KHCIOpOAa, HAOIIOJIEHUE B3aUMOJIECHCTBUS
BELIECTB C KHUCJIOPOJOM M YCIOBHS BO3HMKHOBEHHUS M IPEKpALEHUs ropeHus (Iokapa),
O3HAaKOMJIEHHE C O00OpasllaMd OKCHJIOB M ONHCAaHHE HUX CBOMCTB, IOJy4Ye€HHE, COOMpaHue,
pacrno3HaBaHME€ U H3Y4YEHHME CBOICTB BoJopona (TOpeHHE), B3aWMOJAEHCTBHE BOAOPOJA C
okcugom Menu (II) (BO3MOXHO HCIIONB30BaHHUE BHUICOMATEPUATIOB), HAOIIOJACHUE O0OpPa3IOB
BEIIECTB KOJUYECTBOM | MOIb, HCCIEOBaHUE OCOOCHHOCTEH pAacCTBOPEHHS BEIIECTB C
pa3InYHON PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C METAUIaMU (HATPUEM M KaJbLIUEM)
(BO3MOXKHO HCIIOJIb30BaHHE BHUIEOMATEpHUAJIOB), HCCIEAOBaHHE OOPa3O0B HEOPraHMYECKHUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHUE M3MEHEHHUS OKPacKH HWHAMKATOPOB B PAaCcTBOpax
KHCJIOT W IIeJiouel, u3ydeHue Bi3ammojercTBus okcuaa memu (II) ¢ pactBopom cepHoi
KHCIIOTBI, KHUCJIOT C MeTaUlaMM, peakUuid HEHUTpaau3aluy, [OJyYEeHHUE HEPaCTBOPUMBIX
OCHOBaHMH, BBITECHEHHME OJHOIO0 MeTajyla JPYIMM U3 pacTBopa COJIM, peEUIeHUE
SKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BakHelune K1acChl HEOPraHUYECKUX COECIUHECHUIN.

IMepuonuueckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux djementon /. U.
Memnpeieena. Crpoenne aTOMOB. XuMnyeckas CBA3b. OxucJInTebHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUHA

[lepBble MOMBITKM KiIacCH(UKAUN XUMHUYECKUX 31eMeHTOB. lloHsTHEe o rpymmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOUHO3EMETbHBIC METAUIbI, TaJIOTe€HbI, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3ytoT aM(OTEPHbIE OKCU/IBI U THJIPOKCH/IBI.

[lepuonnueckuit 3akoH. llepuoguueckas cucreMa XUMUYECKUX 3ieMEeHTOB [l
N. MenneneeBa. Koporkonepuonnas u niuHHonepuoaHas ¢popmsl [leproauueckoit cuctemsl
xumuyeckux snemeHtoB [[. U. MenneneeBa. Ilepuoasl u rpynnbl. DPU3HUECKUI CMBICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX szaep. M3orombl. OnekTponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB nepBbIX 20 XxumHUeckux sieMeHToB Ilepuoanueckoit
cucrems! J[. . MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA 110 €T0 MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHUs  paaumyca  aTOMOB  XMMHUYECKHUX  DJIEMEHTOB,
METATNYECKUX U HEMETAJUIMYECKHUX CBOWCTB IO rpyHIaM U Meproaam.

3nauenue Ilepumonmyeckoro 3akoHa u llepuonnueckoil CUCTEMBI XUMHUYECKHX
JJIEMEHTOB JUIS Pa3BUTHUS HayKu U npakTuku. /1. 1. MenneneeB — yd€HbIN U TpaXk1aHNH.

Xumuyeckass  cBsizb.  KoBanmeHTHas  (mossipHass W HEMOJSpHAas)  CBS3b.
DNEeKTPOOTPULATENILHOCTh XUMUYECKHX AJIeMEHTOB. VIoHHasI CBSI3b.

Crenenp oxuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3I0B BEUIECTB METAJIJIOB U HEMETAJIOB, B3aUMOJIEHCTBUE THAPOKCUAA
LIMHKA C PACTBOPAMM KHCIJIOT M ILIEJIOYEH, IPOBEAEHUE OIBITOB, WILIIOCTPUPYIOIINX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEaKIUil (TOPEHHE, PEaKI[UU Pa3IOKEHUs, COSIUHEHMUS).

Mesicnpeomemmnie céazu

Peamu3amuss MeXnpeaMETHBIX CBS3€M IIpM  M3YyYEHMHM XHUMHUM B 8  Kjacce
OCYILECTBISICTCA Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHHA, TaKk U
MOHSTHUM, SIBISIFOIIUXCS CUCTEMHBIMU JUISI OTIENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAy4yHbIH (DakT, rumoresa, TeOpus, 3aKOH,
aHalu3, CUHTE3, KJacCU(pUKAIUs, NEpUOJUYHOCTh,  HAOJIOJCHHE,  OKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusuka: marepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOIBI,
PaAMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUI 3apsii, BEIIEeCTBO, Telo, 00bEM, arperatHoe



COCTOSIHUE BEIIECTBA, ra3, (U3MYECKHE BEIWYHHBI, SIUHUIBI U3MEPEHHS, KOCMOC, TJIAHETHI,
3BE361, CoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadusa: armoctepa, rumpocdepa, MHHEpadbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakuusi

[lepmonnueckuit 3akoH. llepuoguueckas cucreMa XUMHUYECKHX 3JIeMEHTOB [l
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOWCTB XUMHYECKHX
JIEMEHTOB IEPBBIX TPEX MEPHOIOB, Kalusl, KalbLUsi U UX COECJUHEHUN B COOTBETCTBUM C
I10JIO)KEHHUEM JIEMEHTOB B [lepnonyeckoil cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XMMHUYECKOM CBSI3U. THIBI KPUCTAIIMUECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEILLECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKM U BHUJA XUMHYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKUE CBOICTBA
BEIIECTB, OTHOCALIMXCS K pa3jIMyHbIM KJlaccaM HEOPraHMYECKUX COEAMHEHHH, reHeThdeckKas
CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccupukanus XUMMYECKMX peakUuil MO0 pa3iM4yHbIM HpU3HAKaM (IO YUCIYy U
COCTaBy YYAaCTBYIOIIMX B PEAKIHU BEIIECTB, MO TEmIOoBOMY 3((deKTy, mo H3MEHEHHIO
CTEINEHEeH OKUCIIEHHUs] XUMUYECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH, IO yYacTHUIO KaTallu3aTopa).
DK30- U 3HJI0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHMUSI.

ITonsatue o ckopoctu xumuueckon peakuuu. [Tonsatue 00 06paTUMbIX U HEOOPATUMBIX
XUMHUECKUX peakiusax. [[oHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. llonarue o
karanuse. IloHatue o xumuyeckoM paBHoBecuu. MDakToppl, BIMSIONME HA CKOPOCTb
XUMHUYECKOHN peaklMy U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, JIEKTPOHHBIA OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3IEKTPONUTHUECKON AMCCOLMAIMHU. OJIEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHn3M IUCCOLMALMN BEIIECTB C Pa3IMYHBIMU BUIAAMH XUMHYECKON
cBs3u. Crenenp nuccornuani. CUIbHBIE U CJIa0bIe DJIEKTPOJIHUTHI.

Peakiiun noHHOTO OOMEHa. Y CoBHS MPOTEKAHUsI peakIii HOHHOTO OOMEHa, MOJIHbIE U
COKpalIEHHbIE NOHHBIE YpaBHEHUs peakuuil. CBOMCTBAa KUCIOT, OCHOBaHUMN U COJIEil B cBETE
NPEJCTaBICHUH 00 3JIEKTpOIUTHYECKON aucconuanuu. KauecTBeHHbIe peakIMM Ha HOHBI.
[TonsiTE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJENISAMU KPHUCTAIIMUECKUX PEUIETOK HEOPraHMYECKUX BEIIECTB —
METAIJIOB M HeMeTauloB (rpadura W anmasa), CIOXKHBIX BelIeCTB (XJopuaa HaTpus),
UCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM PEaKIMU OT BO3JACHCTBUS Pa3IMYHBIX
(bakTOpOB, UCCIEI0BAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOIECCa AUCCOLUALINN
KHUCJIOT, IIeJo4Yed M cojed (BO3MOXKHO HCHOJb30BAaHUE BUJEO MAaTEpHUajOB), MPOBEAECHUE
OTIBITOB, WUTFOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUsl peakuuil MOHHOro ooMeHa (oOpa3zoBaHUE
ocajka, BbIIEJIEHHE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOpeHue, peakiui pa3IoKeHUs, COSAMHEHU),
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAYEeCTBEHHBIX PEaKLUUi Ha HOHBI,
pellIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl U X coeTUHEHUS

OOmast xapakTepucTuKa ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
crereHu okucieHus. CTpoeHune M (PU3MUECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJOTE€HOB.
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XWMHYECKHE CBOWCTBA Ha MpUMEpe XJIopa (B3aUMOJCUCTBHE C METallIaMH, HEMETaJlJIaMH,
mienoyamu).  Xsopoonopord. ComnsiHas KHUCIOTa, XMMHUYECKHE CBOMCTBA, IOJY4YEHHE,
npuMeHeHue. J[lelicTBue XJopa W XJIOPOBOJOPOJAa Ha OPraHU3M YelioBeKa. BakuHeniue
XJIOPUJIBI U UX HAXO0XACHUE B IIPUPOJIE.

O6mas xapakrepuctuka 3ieMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTereHn okucieHus. CtpoeHue u (U3NYECKHUE CBOHCTBA MPOCTHIX BEHIECTB —
KHCIIOpO/ia U cepbl. AJITIOTPOIHBIE MOAU(DHUKAIIUN KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBOJOPOJ, CTpOCHHUE, (hU3UYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHUABI CEphl Kak
MIPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KucioTa, GU3NYECKUe U XUMUYECKUE CBOWCTBA
(oOmme Kak MpencTaBHTENs Kiacca KUCIOT M crneurpudeckue). XUMUYECKHE PEaKIHH,
JIeKAlMe B OCHOBE MPOMBIIIJICHHOTO CHOC00a MOJydyeHusi cepHoil kuciothl. [Ipumenenue
cepHOl KHUCNOTHI. CONM CEepHOW KHUCIIOTHI, KAueCTBEHHAs peakius Ha CyJb(}aT-uoH.
Haxoxnaenue cepsl U €€ COeqUHEHHI B MpHpoae. XUMUYECKOE 3arps3HEHHE OKpYsKarolei
Cpeabl COeAMHEHUSIMH Cepbl (KUCIIOTHBIC TOXKIH, 3arpsA3HEHUE BO3/lyXa M BOJOEMOB), CIIOCOOBI
€ro MpeoTBpaIlCHHUS.

OOmast xapaktepucTuka 351eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Npupoje, (pusuveckue u
XUMHYecKHe cBoicTBa. KpyroBopor aszora B mpupoje. AMMHAK, €ro (QuU3HYECKUe u
XUMHUYECKHE CBOWMCTBA, MOJy4deHHe U mnpuMmeHeHne. Colud aMMOHUS, UX (QUIUYECKHE U
XMMHUYECKHE CBOWCTBA, nMpuMeHeHue. KauecTBeHHasl peakiysi Ha MOHbl aMMOHHUS. A30THas
KHCIIOTa, e€ ToNyuyeHue, (PU3nYecKue M XUMHUYECKHe CBOMCTBA (0OILIMEe Kak MpeACcTaBUTENS
KJlacca KUCJOT U cneunduueckue). VMcnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KauecTBe
MUHEPAIBHBIX YIOOpeHMil. XUMHUYECKOe 3arps3HeHHe OKPYXKArollel cpelbl COeIUHEHUSIMU
a30Ta (KUCIIOTHBIE JTOKIHM, 3arps3HEHUE BO3lyXa, MMOYBHI 1 BOJOEMOB). Docdop, auioTporHbIe
Moaudukammu Qocdopa, duznueckue u xumuueckue cpoiictBa. Oxcua docdopa (V) u
dochopHas kucinora, GU3NYECKHE W XUMHUYCCKUE CBOMCTBA, MONydeHHE. lcmoib30BaHUe
docdaToB B kKauecTBE MUHEPATbHBIX YAOOPEHHUH.

Obmas xapakrepuctuka 3yeMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTEMIEHH OKUCICHUsS. YTIEpOoJ, alIOTPOIHbIe MOIU(UKAIIUY, PACTIPOCTPAHEHHE
B Ipupoje, (usmueckue M XUMHYECKHe cBoicTBa. AzacopOuusa. Kpyroopor yriepona B
npupoje. OKcHupl yriaepoja, uxX (pusnyeckue U XMMHUYECKUE CBOWMCTBA, JEHCTBHE HA JKUBBIE
OpraHMU3MBbl, MOJyYEHUE U MPUMEHEHHUE. DKOJIOTHUYECKHE MPOOJeMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), runoresa rio0anbHOTO MOTETICHUST KIMMaTa, TapHUKOBBIN 3 dexT. YronpHas
KHCIIOTa U e€ coNiu, UX (U3NYECKHEe U XMMHUYECKHE CBOICTBa, MOJYyYEHUE U MPUMEHEHHUE.
KauecTBenHas peakuusi Ha kapOOHaT-UOHBI. Vcmonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

IlepBoHauyabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COETMHEHMAX yIiiepoja
(MeTaH, 3TaH, OSTWJEH, alETWIEH, 3TaHOJ, TJMIEpPUH, YyKCycHas Kkwuciora). IIpuponnbie
WMCTOYHUKU YTIIEBOAOPOJOB (yroib, MPHUPOAHBIN Ta3, He(dTh), MPOAYKTHI UX MepepaboTKu
(6eH3uH), WX poib B OBITY W MNPOMBINUICHHOCTH. [lOoHSITHE O OHWOJOTHYECKH Ba)KHBIX
BeleCTBaX: JXKUpax, Oeikax, yrieBoJax — W UX POIU B >KU3HHM ueloBeka. MatepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, IMOJy4YeHHE M IPHUMEHEHHE.
CoenuHenns kpeMHusi B mnpupoae. OOmme mnpexacraBieHuss o0 oxcuae kpemuus (IV) u
KpeMHUEeBOW kuciore. CHUIUKATBl, WX HUCHOIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxkneiiimume cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, »KeJle300€TOH.
[Tpo6nembl 6€30MacHOr0 UCIOIB30BAHUS CTPOUTENIBHBIX MaTEPUAIOB B TIOBCEIHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM  KHCIIOTHI,
MIPOBEJICHUE KAueCTBEHHBIX peaklUUid Ha XJOPUJ-MOHBI M HAOIIOJEHUE MPU3HAKOB MX
MIPOTEKAHUS, OIBITHI, OTpakarolmue (U3MUECKHe M XMMHUYECKHE CBOWCTBA TaJOTC€HOB M UX
COCTMHEHWH (BO3MOXKHO HCIOJb30BaHUE BHUACOMATEPHAJIOB), O3HAKOMIICHHE C oOpasmamu
XJIOPUIOB (TAJIOTEHUIOB), O3HAKOMIICHHE C 00pa3liaMu Cephl M €€ COCTUHEHUSIMU (BO3MOMXKHO
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WCIIOIb30BaHUE BHJICOMATEpPHANIOB), HAOMIOJCHUE TIpoliecca OOYIJIMBAaHUS caxapa IO
JNEUCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3Y4CHHE XUMUYECKHX CBOMCTB
pa30aBIICHHONW CEpHOW KHCIOTHI, TPOBEICHUE KAUYEeCTBEHHOW pEaKIMU Ha Cyiab(haT-uoH M
HaOJI0eHNEe TpU3HAKa e MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMH CBOMCTBAMHU a30Ta,
dochopa M ux coeauHeHUN (BO3MOXKHO MCIOJb30BAaHUE BHIECOMATEPHUATIOB), OOpa3IaMu
a30THBIX M (OCPOPHBIX YIOOPCHHIA, MONy4YeHHUE, COOMpaHHe, PACIO3HABAHHE M HM3y4eHUE
CBOMCTB aMMHaKa, MPOBEJIEHUE KAYeCTBEHHBIX peakluii Ha MOH aMMOHUA U (ocdaT-uOH U
M3y4yeHUE IPU3HAKOB HX IIPOTEKAHMUs, B3aUMOJICHCTBHE KOHLIEHTPUPOBAHHOW Aa30THOU
KHCIIOTBI C MeJbl0 (BO3MOXXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), H3y4eHUE Mojelei
KPUCTANIMYECKUX PEmETOK anMmasa, rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C IPOLIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTHBOrasa,
NoJTy4eHue, cooupanue, pacrio3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKHUCIIOTO Tasa, MpOBEICHHE
KaueCTBEHHBIX peakIlMii Ha KapOOHAT U CUIIMKAT-UOHBI U U3yYeHHE MPU3HAKOB UX MPOTEKAHMUS,
03HAaKOMJIEHHE C IPOAYKLIHENH CUJIMKATHON IIPOMBIIIIEHHOCTH, PELIEHUE IKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelne HeMeTallJIbl U UX COCITUHEHUS.

Metabl M UX COeIMHEHU S

OOmiass xapakTepUCTUKa XUMHUYECKUX OJJIEMEHTOB — METa/sIOB Ha OCHOBaHUHM UX
nonoxenusa B Ilepuonnueckoil cucreme XuMHYeckux dieMeHToB /J[. M. MenneneeBa u
cTpoeHuss aroMoB. CrtpoeHue MeTawioB. Meramdueckass CBA3b M MeTaJuIMuecKas
KpUCTAJIIINYECKasi peléTKa. DJIEKTPOXUMUYECKUI psiji HApsKEHUN MeTaioB. PU3ndeckue u
XUMHUYECKHe cBoWcTBa MeTawioB. OOmume crnocoObl momydeHus wmetamioB. [lonstue o
KOPPO3HH METaJNIOB, OCHOBHBIE CIOCOOBI 3alUTHl MX OT Koppo3uu. CIuiaBbl (CTajab, YYTYH,
TIOPAFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[lenounsle MeTasuibl: osoxkeHue B [lepruoauueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HAX0XACHHE B pupojae. Pu3ndeckue u XMuMUYECKUe
cBoiicTBa (Ha mpumepe HaTpust M Kaiaus). OKCHIbl M THAPOKCHIBI HAaTpusi U KaJusl.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COEIMHEHUII.

[IlerounO3emMenbHBIE METAUIBI MATHUW M KaJlbLMi: MonoxkeHue B llepuogmdeckoit
cucreMe xumudeckux 3iaemMeHToB [I. M. MenneneeBa, cTpoeHHME MX aTOMOB, HaXO)KJIEHUE B
npupoze. Ou3znyeckne 1 XMMUYECKUE CBOMCTBA MarHus W KaJiblus. BaxkHelmme coeqmMHeHNs
KaJbIMs (OKCUI, THIPOKCU, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmoMuHuI: nonoxkeHue B Ilepuonnueckoll cucTeMe XHMMHMYECKUX 2J1eMeHTOB [l
W. MenneneeBa, cTpoeHHE aToMa, HaxOxXJAE€HHE B mpupoae. Puznyeckue U XUMHUYECKHE
CBOICTBa atoMUHUS. AMQOTEpHBIE CBOMCTBA OKCUA U THIPOKCHUIA aTFOMUHHUSL.

XKeneso: mnonoxenne B Ilepuonmyeckod cuUCTEME XHMHUYECKUX D3JI€MEHTOB /Jl.
N. MenneneeBa, CTpO€HHE aToOMa, HaxOXJIECHHE B mpupoje. Puznueckne M XUMHUYECKHE
cBoiicTBa >kene3a. Oxcuabl, ruapokcunabl u conu >kenesa (II) u sxemesa (III), ux cocras,
CBOICTBA U MOJYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE € o0pa3llaMHd METaUIOB U CILJIaBOB, MX (PU3NYECKMMH CBOWCTBAMU,
U3Y4YEHHUE PE3YJIbTAaTOB KOPPO3MHM METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB),
OCOOEHHOCTEH B3aMMOJICHCTBHSI OKCHAA KalbIlUsi MW HATpus C BOJOW (BO3MOXKHO
HCIIOJIb30BAaHNE BHUAEOMATEPUANIOB), HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOABI, Ipolecca
TOpEeHHs Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), MPU3HAKOB
IIPOTEKAHNs KaueCTBEHHBIX PEAKIMI HA MOHBI: MarHus, KajablUs, AIIOMUHHUS, IUHKA, XKeEJle3a
(IT) u xeneza (III), menu (II), HaGmroeHNEe M OMKMCAHME MPOLIECCOB OKpPALIMBAHUS IJIAMEHU
MOHAMHU HATpus, Kalusd W KaJblus (BO3MOXHO MHCIIOJIB30BaHME BHJIEOMATEPUANIOB),
uccienoBaHre aM()OTEPHBIX CBOMCTB T'MIPOKCUIA aJIOMUHUS U TUIPOKCHUJIA IIUHKA, pEIIeHHE
9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BaykHelre MeTaibl U UX COEAMHEHUS.

XuMus M OKpyKaoLas cpeaa

BemectBa u Marepuasibl B TIOBCEJHEBHOM JKM3HM 4elloBeka. be3omacHoe
HCIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas momors mpu XUMMHUYECKUX
0KOTax M OTPaBIEHUSX.



XUMUYEeCKOe  3arpsi3HEHUE  OKpyKaroleil  cpeabl  (mpedenbHas — AOMyCTUMAs
KOHIIeHTpanus BemiecTs, nanee — [1/1K). Pons Xxumuu B pemieHuu 3K0I0THIECKIX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oO0pas3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEpPHBIC
MaTepuabl).

Meoscnpeomemmnnie ceasu

Peanmu3amuss MexnpeaMeTHBIX CBsA3€M INpU  HM3y4YeHMHM XUMHM B 9  Kiacce
OCYILIECTBIISIETCSl YEPE3 HCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IMOHATHH, Tak U
MOHSATUM, SIBJISIOIIMXCS CHUCTEMHBIMHU JJI1 OTIEIbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC MMOHSTHS: HAy4dHbIH (PakT, rumores3a, 3aKOH, TEOpPHUS,
aHamM3, CUHTE3, KJIacCHpUKAIUs, NEPUOJUYHOCTh,  HAOJIOJCHHE,  OKCIECPUMEHT,
MOJIETTUPOBAaHUE, HW3MEpPEHHE, MOJlelb, SBJICHHE, NApHUKOBBIA 3((dEKT, TEeXHOJIOTHUs,
MaTepUabl.

®usuka: marepus, aTroM, >3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJI, H3O0TOIIbI,
pPaaMOaKTUBHOCTb, MOJEKYJa, D3JEKTPUUYECKUM 3aps]l, IPOBOJAHUKH, IOIYIPOBOJHUKH,
IUDIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TE€IO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PAcCTBOPUMOCTb, KpPUCTAIIIMYECKasl pEIIETKA, CIUIaBbl, (PU3NYECKHE BEIMYUHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COIHIIE.

Buonorusi: ¢horocunres, apixanue, Ouochepa, IKOCUCTEMA, MUHEPAIBHBIE YI0OpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armoctepa, rumpocdepa, MHHEpaIbl, TOPHBIE IOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE ~ pPE3yNbTaThl OCBOEHMSI IMPOrPaMMbl OCHOBHOIO  00LIero oOpa3oBaHUS
JIOCTUTAIOTCS B X0/1€ 00YUYEeHMs] XMMHUU B €JMHCTBE YUEOHON U BOCIUTATENIbHON AESITEIbHOCTU
B COOTBETCTBUM C TpPAaJWLHUOHHBIMU POCCUHCKMMM COLHUOKYJIBTYPHBIMM UM JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMHU B OOIIECTBE MpPaBUJIAaMU U HOPMAaMHU MOBEACHUS U
CIOCOOCTBYIOT MpOLIecCaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COLIMATN3ALIUN 00YYaIOLIUXCS.

JIMuHOCTHBIE PE3yJabTaThl OTPA)KAIOT FOTOBHOCTH OOYYaIOLIMXCSI PYKOBOJACTBOBATHCS
CUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OIBITA NEATEIBHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOLIEHHS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4yHOMY HACJEINI0, TOHMMAHUS 3HAYEHUS XMMHUYECKONM HAyKHM B JKU3HHM COBPEMEHHOIO
oOmiecTBa, ClIOCOOHOCTH BIAAETh JIOCTOBEPHOU MH(pOpManMeld 0 mepeoBbIX JOCTHKEHUIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOM XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHpa U 00IIIECTBA,

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MIPEJICTAaBICHHUS] O COIMAIbHBIX HOPMAax U MpPaBHJIaX MEKIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, YydeOHO-
UCCIIEIOBATENbCKOM, TBOPUECKOM M  JPYrUX BHUAAX JI€ATENbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HON COBMECTHOM JEATETbHOCTH IPHU BBIMOJHEHUH YYeOHBIX, MO3HABATEIbHBIX
3aJ1a4, BBIMOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MMPOEKTOB, CTPEMIICHUS
K B3aMMOTIOHUMAHHUIO U B3aUMOITOMOIIIM B TIPOIIECCE 3TON yueOHOM NesTeTbHOCTH, TOTOBHOCTH
OLICHMBATH CBOE IMOBEACHHE M IIOCTYIKH CBOUX TOBAPHUILEH C IO3MLHU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEACTBUN ITOCTYIIKOB;



3) IEeHHOCTH HAYYHOTI'O TIO3HAHUS:

MHUpPOBO33pDEHYECKHE TMPEJCTABICHUA O BEHIECTBE M XHUMHYECKOW peakluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M COCTaBISIOLIUE OCHOBY IS
NMOHMMAaHMs CYIIHOCTH HAyYHOH KapTUHBI MHpa, TMPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AaUMOCBSI3X YEJIOBEKA C MPUPOAHOMN CPesoi, 0 poiu
XMMUU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHH;

M03HABATEIbHBIE MOTHBbBI, HAIPaBJICHHBIE HA MOJY4YEHHE HOBBIX 3HAHUU MO XMMHH,
HEOOXOAUMBIE Uil OOBSCHEHHs HAOMIOZAEMBIX MPOIECCOB M SIBJICHUH, MO3HABATEILHOM,
MH(OPMALIMOHHOW M YWTATEIIbCKOW KYJIbTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOU
paboThl C y4eOHBIMH TEKCTAaMH, CIPABOYHOM JHUTEPATypOH, IJOCTYIHBIMH TEXHHUYECKUMH
cpeacTBaMu MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YUEHHUIO M MO3HAHMUIO, JIF0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO0, MPOEKTHOW M UCCIIEI0BATENILCKON AESITETbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JAJIbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHME IICHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3J0POBBI 00pa3 KHU3HU, OCO3HAHHE TMOCJIEACTBUNA M HENPUSTHE BPEIHBIX
MPUBBIYEK (YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB, KYPEHHsI), HEOOXOIUMOCTH COOIIIOCHHS
mpaBm 0€30MacHOCTU TpU OOpalIeHUH C XUMHUYECKHMMH BEIIECTBaMHU B OBITY U peanbHOU
KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTHYECKOMY M3YUEHUIO podeccuii U Tpya pa3InaHOTO poja, yBaKCHHUE
K TpyAy W pe3ylbTaTaM TPYIOBOW [EATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE NPHUMEHEHUS
NPEIMETHBIX 3HAHWHA 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIAMBHIYaIbHOH TPACKTOPHU
MPOJOJKEHHST 00pa3oBaHUS C YYETOM JIMUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCIENIHON NMPpo(hecCHOHAIBHON NesITeTbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B IPO(ECCHOHATILHOM cpelie;

6) KOJIOTNYECKOT0 BOCTIUTAHUSI:

9KOJIOTUYECKU 11€1eC000pa3HOe OTHOIIEHHWE K MPHUPOJE KAaK HCTOYHUKY SKU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMUS, TOHUMAHUE IIEHHOCTH 37I0POBOTO M 0Oe30macHoro odpasa
KHU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MYECKOMY U ICUXUYECKOMY
3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJIEHUS MpaBuil 0€301acHOro MOBEAECHUs IpH padoTe ¢
BEIIECTBAMHU, a TAK)KE B CUTYaLUAX, YIPOXKAIOIIMX 370POBBIO M KU3HU JIIOACH;

CTIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJydaeMble MPHU U3YYCHHH XUMUH, JJIS PEIICHUs
3aja4, CBS3aHHBIX C OKpYKalolled NpUPOJHOM Cpeloil, [uis TMOBBIIIEHUS YPOBHS
HKOJIOTUYECKON KYJIBTYpHI, OCO3HAHHS TJIOOAIBHOTO XapaKTepa IKOJOTHUECKUX MpodiaeM
nyTell UX PpelIeHUs IOCPEICTBOM METOJIOB XMMHUH, HKOJOTHUYECKOTO MBIIIJICHUS, YMEHUs
PYKOBOJICTBOBATHCSI MM B TIO3HABATEIIbHOW, KOMMYHHKATHBHOW M COIMATIbHOM TPaKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMETHBIX pe3yJbTaTOB BBIJACISAIOT 3HAUMMBIE A (DOPMUPOBAHMS
MHPOBO33pEHUs OOIIEeHAYUHbIE MOHATHUS (3aKOH, TEOpUsl, IPUHIUI, TUI0Te3a, (akT, CUCTEMA,
IpoIiecc, FKCIEPUMEHT U IPYToe.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPECTABICHHUE
O [EJOCTHOM Hay4YHOM KapTHHE MHpa, W YHHUBEpCaJbHble y4yeOHble JeicTBUsA
(mo3HaBaTenbHble,  KOMMYHUKATUBHbBIE,  PETYISITUBHBIE),  KOTOpble  0OECIeYMBaIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO y4eOHOU
NESATEIIBHOCTH.
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ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUSI HCIOJIb30BaTh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS INPU OCBOCHUM 3HAHWIL:
PaCKpBIBATL CMBICIT XUMHWYCCKUX HOHATHHU (BBII[GHSITB HUX XapaKTCPHLIC IIPHU3HAKU,
YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMU ), UCTIOJIB30BATh MOHATHSI 17151 O0BSCHEHHUS
OTHCNbHBIX (DAaKTOB M SBJICHUH, BHIOMpATh OCHOBAHUS M KPUTEPHH IS KIACCHU(PHUKAIMA
XUMHUYECKHUX BEIIECTB M XMMHYECKHUX PEAKLUWN, YyCTaHABIMBAaTh I[PUYMHHO-CJIEICTBEHHBIC
CBiA3HU MCXKIAY O6’bCKTaMI/I HU3YUCHUA, CTPOUTH JIOTHYCCKUC PACCYKICHUA (I/IHI[yKTI/IBHbIG,
JIeNyKTUBHBIE, [0 AHAJIOTUH ), JIEJIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMCHHC MMPUMCHATH B MIPOUCCCC NO3HAHUS MMOHATHA (HpeI[MeTHLIC n MeTaHpeI[MeTHLIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, UCIOJb3yEeMble B XUMHUH, NMPEOoOPa30BBIBATH HIMPOKO
IMPUMCHACMBIC B XUMHWU MOACIIBHBIC NPCACTABIICHUSA — XUMHUYECKHU 3HAK (CI/IMBOJI BHGMGHTa),
xumuueckas ¢GopMylla M ypaBHEHHE XHUMHUYECKOM peakIUu — TMpU pelIieHud YydeOHOo-
II0O3HAaBAaTCJIBbHBIX 3adad, C y‘-IéTOM 9TUX MOACJIBbHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJISITH HN
XapaKTepU30BaTh CYIIECCTBEHHbIC NMPU3HAKH M3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYCCKUX peaxunﬁ, BBIABIIATH O6IIII/IG 3aKOHOMCPHOCTHU, NPUIMNHHO-CIICACTBCHHBIC CBA3W U
MIPOTUBOPEYUS B U3yYAEMbIX IIPOLECCAX U SBICHUSIX.

ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHHUE UCIO0JIb30BaTh MOCTaBJICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS, a
TaKXKE€ B Kady€CTBE€ OCHOBBI JIA CI)OpMI/IpOBaHI/ISI TUIIOTE3bI II0 IIPOBEPKE IMPABUIBHOCTHU
BBICKA3bIBAEMBIX CYKICHUII;

npUOOpETeHUE OIBITA IO TUIAHMPOBAHUIO, OPTAHMU3ALUN U TPOBEICHUIO YIYCHHYECKUX
SKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJOM IPOIECcca, CaMOCTOSTENbHO MPOTHO3UPOBATH
€ro pe3ynbTaT, GOpMyIUpPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHMs, COCTABIIATH OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH MHGOPMAIUIO Pa3IHMUYHBIX
BUJIOB M (OpM NIPEJCTABICHUS, MOJYyYa€MYyI0 U3 Pa3HbIX WCTOUYHUKOB (HayYHO-TOMYJISIpHAs
TuTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MocoOus, pecypchl HHTepHeTa),
KPUTUYECKH OLIEHUBATh POTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHSTh pa3IUYHbIE METOBI U 3alIPOCHI MMPU MOUCKE U 0TOOpe nH(pOpMaLUU
U COOTBCTCTBYIOIIUX AOAHHBIX, H€O6XO)II/IMI)IX JJIs1 BBIITOJIHCHU I y‘~I€6HBIX 1 ITO3HABATCJIIBHBIX
3alad  OMpEeNeNEHHOr0 THUMa, MPUOOpPETeHHWE OmbITa B  O0JIACTH  UCHOJIB30BaHUS
I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFI/II\/'I, OBJIAJICHHUC KYJ'II)TypOI\/JI AKTUBHOTI'O
WCIOJIb30BAaHUS PA3UYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITENIHHO BBIOMPATH ONTHMATbHYIO
dbopmy mipeacTaBieHUsT WHOOPMAIMU U WLUTIOCTPUPOBATh pEIIAEMbIe 3a]adll HECIOKHBIMHU
CXeMaMH, IMarpaMMamMu, ApyruMu popMamMu Tpaduku U UX KOMOMHAIIHSIMY,

yMEHHE HUCIOJIb30BaTh W aHAIM3WPOBATh B Mpoliecce yueOHON M HMCCIIeq0BATEIhCKOM
NEeSTeNbHOCTH WH(OPMALMIO O BIMSHUH TPOMBIIIIEHHOCTH, CEIBCKOTO XO3scTBa U
TPAHCIIOPTa HAa COCTOSTHUE OKPYXKAIOIEH TPUPOTHOMN CPEIBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE 1eliCTBHUS:

yMEHHs 3a7aBaTh BONPOCHl (B XOe nauajora M (MJu) JAUCKYCCHHM) IO CYIIECTBY
o0cyxaeMoil TeMbl, (GOpPMYIUPOBaTH CBOM TPEAJIOKEHUS OTHOCHTEIBHO BBIOTHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHUS TPEACTaBIATh IOJYYEHHBIE PE3y/IbTaThl IO3HABATEIBLHOM JESITEIbHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; JeNaTh MPE3eHTAlUI0 pe3ylbTaTOB  BBINOJIHEHUS
XMMHUYECKOTO  dKclepuMeHTa  (J1abopaTopHOro  ombiTa, JabopaTOpHOM  pabOTHl IO
WCCTIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHUS y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATENbHOM U
HCCIIEIOBATENbCKON /IeATEIbHOCTH MpPU PELICHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE yuéra
OOIIMX WHTEPECOB W COTJIACOBAHMS MO3UIMH (0OCYKAeHHsS, 0OMEH MHEHHUSMH, «MO3TOBBHIE
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LITYpPMbI», KOOPJAMHAIIMS COBMECTHBIX JEHCTBHM, ONpPENEIEHHE KPUTEPUEB II0 OILCHKE
KauecTBa BBIMIOJIHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHble yHHMBepPcAJIbHbIE yUeOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOATENBHO  ONpPEACNATh LEeIM  JACATENbHOCTH,  IJIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U IPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JAEATEIHHOCTD,
BbIOMpaTh Haunbonee 3(pdekTuBHBIE CIIOCOOBI pemeHus: y4eOHBIX M IO3HABATEIbHBIX 3a/ad,
CaMOCTOSITENIHO COCTABIIATh MJIM KOPPEKTUPOBATH MPEMIOKEHHBIH QJITOPUTM JCUCTBHN IpU
BBIMIOJIHEHUH 33JaHUN C y4ETOM IMOJyYEHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaxX —
BEILECTBAX U PEAKIIHSIX, OLIEHUBATH COOTBETCTBHUE MOJIYIEHHOTO PEe3yNbTaTa 3asBICHHON LIeNH,
YMEHHUE UCIOIb30BaTh U AaHATM3UPOBATh KOHTEKCTHI, IIPEAJIaracMble B YCIIOBHH 33 JaHHA.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB II0O OCBOEHHUIO O00S3aTEIIBHOIO COJEpKaHus,
YCTAQHOBJICHHOTO JaHHOW (enepanbHOM pabouell MNporpaMMoid, BBIIEISIOT: OCBOEHHBIE
00y4aroIMMHUCST HAy4YHBIE 3HAHUS, YMEHHUS M CIIOCOOBI NEHCTBHM, CHEIU(PUUECKUE IS
npeaMeTHON o0nacTu «XHUMHs», BUABI JESATEIbHOCTH IO IOJYYEHUIO HOBOI'O 3HAHMS, €ro
WHTEPIpPETAllNY, NPeoOpa3oBaHUIO M TNPUMEHEHUIO B pPAa3JIMYHBIX Y4YeOHBIX W HOBBIX
CUTYyalUsIX.

K koH1y oOyuenus B 8 ki1acce mpeMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIMXCS YMEHUI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX TIOHATHM: aToM, MOJIEKYJa,
XUMHMUYECKHH DJIEMEHT, IIPOCTOE BELIECTBO, CJIOYKHOE BEIECTBO, CMECh (OJHOPOAHAA U
HEOJIHOPO/IHAsI), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJspHas Macca, KOJUYECTBO
BEILECTBA, MOJb, MOJISIPHAs Macca, MaccoBas HOJII XMMHYECKOIO JJIEMEHTa B COCAUHEHUU,
MOJISIDHBIM O00BEM, OKCHJ, KHUCIIOTA, OCHOBAaHME, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHCIICHMS, XMMUYECKas peakius, Kiaccu(uKalus peakluuil: peakluy COeANHEHUs, peaKkiuu
pas3ioXKeHus, peakluu 3aMeIleHHus, peakluu OOMEeHa, dK30- U SHJOTEPMHUYECKHE PEaKIuH,
TeroBor 3¢ QEeKT peakuuu, sAPO aToMa, SJIEKTPOHHBIM CIOW aToMa, aTOMHas OpOUTAb,
paguyc aToMa, XMMUYECKasl CBsI3b, MOJISIPHAS U HEOJIIpHAsl KOBAJICHTHAsI CBSI3b, HOHHAS CBS3b,
WOH, KAaTHUOH, aHWOH, PacTBOp, MaccoBas J0js BellecTBa (MPOLIEHTHAas KOHLEHTpALMs) B
pacTBope;

. WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IOHATHUH U NPUMEHATH
9T NOHATHUS IIPU ONMCAHNUHU BEIIECTB U UX IPEBPALLECHUN;

. UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY Ui COCTaBJICHUs (DOpMyJ BEIIEeCTB U
YPaBHEHNN XUMHUYECKHUX PEAKLINN;

. OTIpeNIeNIATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb
OKHUCJIGHHS DJIEMEHTOB B OHHApHBIX COEIMHEHUSX, NPHUHAIEKHOCTh BEUIECTB K
OIpesIeIEHHOMY KJIACCy COEAMHEHUH Mo GopMyliaM, BHJ XMMUYECKOH CBSI3U (KOBaJEHTHAs U
MOHHAsI) B HEOPTraHUYECKUX COCTUHEHUSIX;

. packpeiBath  cMmbici  [lepuogmueckoro  3akonma  JI. WM. Menpneneesa:
JEMOHCTPHUPOBATh TIOHUMAHNE MTEPUOJINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB
OoT ux nosioxkeHus B Ilepuonnueckoi cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO y4EHUs, 3aKOHa ABOrapo;

. OINKCBHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy I[lepuoanyeckoil cuctembl
XMMUYECKHUX IEMEHTOB: pa3inyarh MOHATHS «TJaBHas NoArpynna (A-rpymnmna)» u «rnodouyHast
noxarpynna (b-rpynma)», manbie u OonbIIMe MEPUOMABI, COOTHOCUTh O00O3HAYECHHS, KOTOPHIE
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nMeroTcs B Tabnune «llepuoandeckas cucremMa xumuaeckux anmeMmenToB J[. . MenneneeBay ¢
YHUCJIO0BBIMHA XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI ATOMOB XMMHNUYCCKHX DJICMCHTOB (COCTaB nu 3ap;11[
sipa, O0IIee YUCITO SIIEKTPOHOB U PACTIPEICIICHUE HX 10 JICKTPOHHBIM CJIOSIM);

o KJIaCCI/I(bI/II_II/IPOBaTB XUMHUYCCKUC 3JICMCHTHI, HCOPraHN4YCCKUC BCIICCTBA,
XUMHNYECCKUE pCaKIIUun (HO YHCIY U COCTAaBY YYaCTBYIOIIUX B pC€aKIKUH BEHICCTB, I10 TCIIJIOBOMY
s dekry);

. XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBOWCTBA  BEIICCTB

pa3IMYHBIX KJIAcCOB, IOATBEP)KIas ONMCAaHUE IIPUMEpPAMU MOJIEKYJSPHBIX YpPaBHEHMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUI;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KAadyeCTBEHHOIO
COCTaBa, BO3MOKHOCTH ITPOTEKAHNUS XMMUYECKHUX IIPEBPAILECHNN B PA3JIMYHBIX YCIOBHAX;
. BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO WM MOJISIDHYIO MAacChl BELIECTB,

MaccoBYyl0 JOJII0 XHMMHYECKOTO »3JIeMeHTa 10 (opMyje COEAMHEHUS, MacCOBYIO JIOJIO
BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

. IIPUMEHATh OCHOBHBIC OIEpAllMM MBICIUTEIBHOW IEATENbHOCTH — AaHaIu3 U
CHHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3aINIO, KIIaCCH(PUKALINIO, BBISIBJICHUE PUYNHHO--
CIIEACTBEHHBIX CBA3CH — 1 M3Yy4CHUS CBOMCTB BEIIECTB U XUMHUYECKMX PEaKLHH,
€CTECTBEHHO-HAY4YHbIE METO/bl I03HAaHUS — HAOJIIOJEHHE, H3MEPEHHUE, MOJEIUPOBaHUE,
HKCHEPUMEHT (pealibHbI U MBICICHHBIH);

. CleoBaTh IPaBWJIaM II0JIb30BaHHUSI XMMMYECKON NOCyloll U 1abopaTopHBIM
o0opyJoBaHMEM, a TaKkKe IpaBUjIaM OOpalleHuss C BEUIeCTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO IOJYYEHUIO U
coOMpaHMIo Ta3000pa3HbIX BEUIECTB (BOJOPOJA U KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
ONpPEeACIEHHON MacCOBOM JIOJE€l PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOAUTH
XMMHMYECKHE DKCIEPUMEHTHI 110 PAaClO3HABAHUIO PACTBOPOB ILIENOYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JIaKMYC, (DeHONIPTATICHH, METUIIOPAHXK U APYTHE).

K konIity oOyueHus B 9 kjacce mpeIMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUIN:

o pPacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX IIOHATHUH: XUMHUYECKUU JJIEMEHT,
aToM, MOJIEKYJa, MOH, KATHOH, AHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIIBHOCTD, CTENEHb OKHUCICHUS, XMMHUYECKass pEaKlMs, XUMHUYECKass CBA3b,
TET10BOM 3 (HEKT peakiuu, MOJib, MOJISIPHBIN 00BbEM, pACTBOP, IIEKTPOIHUTHI, HEATEKTPOJIUTHI,
ANEKTPONIUTHYECKAsT AMCCOIMAINS, pPEaKlUd HOHHOTO OOMEHa, KaTaiu3aTop, XHMHUYECKoe
paBHOBecHe, OOpaTUMble W HEOOpaTHUMBbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaKunH, OKHUCIMTENb, BOCCTAHOBUTENb, OKHCIEHHWE M BOCCTAaHOBJIICHUE, aJUIOTPOIIHS,
aM(}OTEepPHOCTh, XUMHUYECKAs CBI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas ), KpUCTAIIMIeCKast
peléTKa, KOppO3Wsl METajUIOB, CIUIABbl, CKOPOCTb XUMHUYECKOM peEaklUUu, IPENETIbHO
nonyctumas konueHTpamus [TJIK BemecTsa;

o WJUTIOCTPUPOBATh B3aHUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHN U NPUMEHATH
ATHU MOHSTHUS MPU ONMCAHUY BEILIECTB U UX MPEBPALCHHUI;

o UCIIONIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JJIsi COCTaBIIeHUs (OpPMyYI BEUIECTB U
YPaBHEHNN XUMHUYECKHUX PEAKIINN;

o ONPEAENATh BAJICHTHOCTh M CTENEHb OKUCICHHS XHMHUYECKUX DJJIEMEHTOB B
COCMHEHMSAX PA3JIUYHOTO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJaccy
coequHeHUH 1o Gopmyrnam, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasi) B
HEOPraHUYECKNX COCAMHECHHSIX, 3apsA]l MOHA MO0 XMMHYECKOW (opmyre, XapakTep cpenbl B
BOJIHBIX pAacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUII KPUCTAUIMYECKOW PEIIETKH
KOHKPETHOT'O BEIIECTBA;

o packpsiBaTh  cMbicn  Ilepumogmueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAaHWE: OIMCHIBATh M XapaKTepHU30BaTh TaONMHYHYIO (GOpMy
[Teproanueckoit CUCTEMBbI XUMHYECKHUX AJIEMEHTOB: Pa3jnyaTh MOHATHUS «TJaBHAs MOATrPYyIIIA
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(A-rpynma)» u «mmo6ounas noarpynna (b-rpymma)», Manabsie U OOJBIIME IEPHOJIBI, COOTHOCUTH
0003HaYeHHs, KOTOpble MMEIOTCS B  NEPUOIMYECKON  Tabiuie, ¢  YHUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHMS aTOMOB XMMUYECKHMX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOuiee
YHUCIO DJEKTPOHOB M pAaCHpeleNieHHe HMX IO 3JCKTPOHHBIM CIIOSIM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB JJIEMEHTOB M MX COCIMHEHUI B IIpelenax MallbIX
IIEPUOJIOB U INIABHBIX NOJArPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;

. KJaccu(uUUpoBaTh XMMHUYECKHE 3JEMEHTBl, HEOpPraHWYeCKHEe BELIEeCTBa,
XUMHUYECKHE peakuy (10 YUCIly U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEMJIOBOMY
3peKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS! XUMUUYECKUX AJIEMEHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CIIEHU(PUUIECKUE XUMHUECKUE CBOMCTBA
IIPOCTBIX U CJIO’KHBIX BELIECTB, IOATBEPXKAAs ONIUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

. COCTaBJIAITh YPABHEHUS DIICKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEJI0oYed U
COJIeH, TIOJHBIE M COKpPAIIEHHBIE YPAaBHEHUS PEAKIM MOHHOTO OOMEHa, YpPaBHEHHS PEaKIIHid,
MIOATBEPXKJAIOIIUX CYILECTBOBAHUE TE€HETUYECKOM CBSI3M MEXIY BEILECTBAMU pPa3IMYHBIX
KJIaCCOB;

. PaCKphbIBATh CYIIHOCTDb OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
IMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajlaHca 3THX peaKuHﬁ;

. IMIPOIrHO3UPOBATH CBOMCTBaA BCOICCTB B 3aBHUCUMOCTH OT HX CTPOCHH,
BO3MOXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX;

. BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacCChbl BCHICCTB,

MacCOBYIO JOJI0O XHMHYECKOTO JJIeMeHTa Mo (opMyse COSAMHEHHUS, MAacCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

. coOirofaTh MpaBWiIa IOJIL30BAHUS XHUMHYECKOH TIOCYyIOM u 1ab0paTopHBIM
o0opynoBaHueM, a TakKe TMpaBWia oOpalleHuss C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH 10 BBIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO TOJYYEHHUIO W
coOMpaHuIo ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKUCIIOro ras3a);

. MPOBOJMTH PEAKIMH, TOJITBEPKIAIONINEC KAYeCTBEHHBIM COCTaB Pa3IMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOIUA-, KapOoHaT-, gocdar-,
CWIHKAT-, Cylb(aT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS W WOHBI H3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUECKUX BEIIECTB;

. MPUMCHSTh OCHOBHBIC OIEpPAIlUU MBICIUTEILHOW JIEATEIPHOCTH — aHalu3 W
CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHUCTEeMAaTH3allhi0, BBISBICHHE NPUYMHHO-CIEICTBEHHBIX
CBSI3CH — I M3y4YCHHUS CBOWCTB BEIISCTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBIC
METOJIbl TO3HAHUSI — HaOJI0JeHHe, U3MEPEHHEe, MOJCIUPOBAHNE, IKCIIEPUMEHT (pealbHbI U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KonnuectBo wacos DnexTpoHHbIe (ITUPPOBEIE)
n/m Beero|| Kourponensie | Ilpakrtuyeckue 0bpasoBaTeNnbHbIEe PECYpChl
paboThI paboThI
Pazgen 1. IlepBoHayanbHble XUMHYECKHE TIOHATHS
1.1 |[Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U MIPAKTUYECKOM ) bu6mmoteka [JOK
NESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c

1.2 |BemecTBa 1 XUMHUYECKHE PEAKIINU 15 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41837c

‘I/ITOFO 0 pasaeny H 20 H

‘Pamen 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelecTB

2.1 ||Boznyx. Kucnopon. [lonstue 06 oxcumax 6 bu6mmoteka LIOK
https://m.edsoo.ru/7f41837c

2.2 ||Bomopona.lloHsiTHE O KMCIIOTaX M COMAX 8 bub6nunorexa [IOK
https://m.edsoo0.ru/7f41837c

2.3 |[Boma. PactBopsl. [ToHsITHE 00 OCHOBaHUSAX 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIacChl HEOPIAHUYECKUX COSIMHEHUN 11 1 bubmuoreka [JOK
https://m.edsoo0.ru/7f41837c

‘I/IToro II0 pa3feiny H 30 H

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€akuu

Paspnen 3. Ilepnonnyeckuii 3axkoH u Ilepuoguveckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. Ctpoenne atomoB. XuUMHYeCKasi CBA3b.

3.1 |[lepuomnueckwmii 3akoH u [lepnomudeckas cucrema 7 bu6muoreka [JOK
xummrueckux 3nemeHToB [1. . MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c

3.2 || Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE 8 1 but6mmorekxa [IOK
peakuuu https://m.edsoo.ru/7f41837c

Hroro no paszneny 15 bubmuorexa [IOK
https://m.edsoo0.ru/7f41837c

PesepBHOE Bpems H 3 H H HBI/I6J‘II/IOTeKa HOK
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No HanmMeHnoBaHue pa3ienoB U TEM IPOTrPaAMMBI ‘ KomnuecTBo vacoB ‘ OnekTpoHHbIE (IUPPOBHIE)
n/n Beero|| Konrposnsubie | Ilpakruyeckue 06pazoBaTeNbHEIC PECypCHI
paboThl paboThl
| | I | | Ittps://m.edso0.ru/7f41837¢
(OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68 | 4 I 5 |
9 KUIACC
Ne HanmMeHnoBaHue pa3ienoB U TeM IPOrpaMMEI KonunuectBo yacos DnekTpoHHbIE (LU(PPOBHIC)
n/n Bcero| KonTponbsHbie [IpakThyeckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThI
‘Pamen 1. BemecTBO 1 XUMHMYECKHE PeaKINH
1.1 |[loBTOpeHnue u yriaybieHne 3HaHUH OCHOBHBIX Pa3iesioB 5 1 bu6nuoreka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a636
1.3 || DnexTponuTHYecKas qUCCOoUaIus. XUMHUECKAE PEaKIINH B 8 1 1 bubnuotexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
‘I/IToro IO pa3feiny H 17 H
‘Pa311e.11 2. HemeTa/uibl M MX COeIMHEHHS
2.1 ||O0mIast xapaKTepUCTHKA XUMHUECKUX d1eMeHTOB VIIA- 4 1 bubnuoreka [JOK
rpynnsl. ["amoreHst https://m.edsoo.ru/7f41a636
2.2 ||OOmias xapaKTepUCTHKa XUMUYECKHX 3JIeMeHTOB VIA- 6 bu6muoreka [JOK
rpymnmbl. Cepa u e€ coeTMHeHUS https://m.edsoo.ru/7f41a636
2.3 ||O0mu1ast xapaKTepUCTHKA XUMUUYECKHX 3JIEMEHTOB VA- 7 1 bubmuoreka [JOK
rpymmbl. A30T, Gocdop U UX COCAMHEHHUS https://m.edsoo.ru/7f41a636
2.4 ||OOmnrast XapaKTEpUCTHKA XUMHYECKHX 3JIeMeHTOB [VA- 8 1 2 bu6muoreka [JOK
rpynbl. YTIepoa U KpEMHHUH U UX COeIUHEHUS https://m.edsoo.ru/7f41a636
‘I/IToro 0 pa3feiny H 25 H

‘Pa:me.ﬂ 3. MeTa/liibl M MX COCAMHEHHS



https://m.edsoo.ru/7f41837c
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No HanmenoBanue pa3aenoB U TeM IPOrPaMMBI KonnuecTBo acos ‘ DnekTpoHHbIE (IUPPOBHIE)
n/n Beero|| Kontponbueie | Ilpakrtudeckue 06pazoBaTeNbHEIC PECypCHI
paboThI paboThI
3.1 ||O0mme cBolicTBa METAJIIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 ||Baxueiimre MeTaaIbl U X COSIUHEHUS 16 1 2 bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 10 pasfeny H 20 H
‘Pa:me.n 4. XuMus v OKpyKaouas cpeaa
4.1 |BemectBa u MaTepuabl B )KM3HHU Y€IOBEKa 3 bubnmnorexka HOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 10 paszeny H 3 H
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 4 I 7 I
MMOYPOYHOE INIJNTAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka KonnuecTBo vacos ‘ [Hara OneKTpoHHbIE HU(POBBIE
n/m Beero|| Konrponshbie | Ipaktuueckue | H3Y9eHHs o0Opa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 [Ipenmer xumun. Poiap XuMuM B )KU3HU YellOBeKa. Tena u 1 bu6mmoreka [IOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 |TloHsaTHE 0 MeTOmAaX MO3HAHUS B XUMUNA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3  |[paxtuueckas padora Ne 1 «IIpaBuia paboThl B 1 bubnuoreka [IOK
nabopaTtopuu U MpUEMBI 0OpaICHUS ¢ JTa0OPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4  |Yuctsie BemecTBa U cMecu. CriocoObl pa3ieneHus 1 bub6nuorexa [IOK
cMecei https://m.edsoo.ru/ff0d26ca
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTpOHHBIE U POBHIC
n/n Beero| Kontponbhbie | Ipaxtiueckue || M3YICHAA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
5 |[Ipaktrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmuorexa [JOK
pUMepe OYUCTKU TIOBAPCHHOW COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJICKYJIBI 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 |[XuMHUecKHE IEMEHThI. 3HaKU (CUMBOJIbI) XUMUYECKUX 1 bubmumorexa [IOK
HIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTbie u CIOXKHBIC BEIIECTBA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9  ||ATOMHO-MOJICKYJISIPHOE yUCHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 |(|3akoH MOCTOSIHCTBA COCTaBa BEIIESCTB. XMUMHYCCKAS 1 bubnuorexa [JOK
dopmyia. BaeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMCHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHocuTenbpHas aToMHas Macca. OTHOCHUTEbHAS 1 bubmuorexa [JOK
MOJICKYJISIpHAs: Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBas q0Ji1 XUMHYECKOT0 PJICMEHTA B COCTMHCHUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
13 |KomuuectBo BemiecTBa. Monb. MosnsipHast Macca 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230
14 | ®usndeckue ¥ XUMHUCCKHUE SBJICHUS. X UMHUYECKAs 1 bubmuorexa [JOK
peaKiust https://m.edsoo.ru/ff0d37fa
15 |[IIpu3Haku U ycnoBUs NPOTEKAHUS XUMUYECKUX peaKIuil 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d3al6
16 |3akoH coxpaHeHHs MacChl BEIECTB. XUMHUYECKHE 1 bubmuoreka [IOK
YpaBHCHHSI https://m.edsoo.ru/ff0d3b88
17 ||BerumcieHus KOJIMYECTBA, MacChl BEIISCTBA 110 1 bu6mmoreka [JOK
YPAaBHEHHUSIM XUMHUYECKHX PEaKIHit https://m.edsoo.ru/ff0d5708
18 ||[Kimaccudukamuss XMMUYIECKUX PeakIuil (CoeTnHEHUS, 1 bubnmuotexa [JOK
pa3oXKeHUs, 3aMeIleHUs, OOMeHa) https://m.edsoo.ru/ff0d3f34
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No Tema ypoka KonnuectBo wacos ‘ Jara DIEeKTpOHHBIE U POBHIC
n/n Beero| Kontponbhbie | Ipaxtiueckue || M3YICHAA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
19 |M. B. JIoMOHOCOB — y4&HBIH-IHITUKIIOTIC/IHCT. 1 bu6mmoreka [IOK
O0001ICHNE ¥ CUCTeMAaTU3aIHs 3HAHU I https://m.edsoo.ru/ff0d40c4
20 |KontponpsHas pabota Nel mo Teme «BemiectBa u 1 1 bubmumoreka [IOK
XHUMHUYECKHE PEaKIHI» https://m.edsoo.ru/ff0d4290
21 |Bo3agyx — cmech ra3oB. CocraB Bo3ayxa. Kucimopog — 1 bubnmoreka [JOK
AJIEMEHT U MPOCTOE BelnecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®Pusznyeckre U XMMHUYECKHE CBOMCTBA KMCIOPO/Ia 1 bu6mmoreka [IOK
(peakiuu okucieHus, ropenue). [lousTre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 ||Crtoco0bI ToITydeHHst KHUCIOPO/ia B JIA0OPATOPUH H 1 bubmmoreka [JOK
POMBINUIEHHOCTH. [IpuMeHeHHe Kuciopoia https://m.edsoo.ru/ff0d497a
24 || TerutoBoi >PPEeKT XUMHUIECKON peakuu, IOHATHE O 1 bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, 9K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
25 |TomnuBo (HedTh, yrois U MeTaH). 3arpsi3HeHune Bo3ayxa, | 1 bubnnorexa [HOK
CIOCOOBI €T0 MPEIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaxtnueckas padota Ne 3 o teme «llonydenue u 1 1 bubnuoreka [IOK
coOupaHKe KHCIOPOa, U3yUCHHE €r0 CBOMNCTB» https://m.edsoo.ru/ff0d4ae2
27 ||Bomopom — aneMeHT u npocToe BemecTBo. Haxoxmenue | 1 bubnnorexka [JOK
B TIPUPO/JIE https://m.edsoo.ru/ff0d4dd0
28 || ®usnyeckne U XUMHUYECKHE CBOMCTBA BOJIOPO/IA. 1 bubnnorexka [JOK
[Tpumenenue Bo0poOIa https://m.edsoo.ru/ff0d4dd0
29 |(IToHsATHE O KMCIOTaX U COJIAX 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 ||Crroco0sI TToSTydeHust BOJIOPOa B TaOOpaTopuu 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTtmueckas pabora Ne 4 o teme «llomydenue u 1 1 bubnnoreka [JOK
coOupaHue BOJAOPOJa, U3YUCHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
‘32 ”MonﬂpHHﬁ 00BEM Tra3oB. 3aKkoH ABOTraipo H 1 H H H HBI/I6J‘II/IOTeKa I[HOK
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Tema ypoka

KonnuectBo yacoB

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

Jarta
U3y4YeHUs

DIEeKTpOHHBIE U POBHIC
o0pa3oBaTeNbHbIE PECYPChHI

|Ihttps://m.edsoo.ru/ff0d542e

33 |[BeruucieHus o0béMa, KOJIMYECTBA BEIIECTBA ras3a o €ro 1 bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 | Beruucienusi 00bEMOB ra3oB 110 YPABHEHHIO PEAKIIUU Ha 1 bubmuorexa [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHIA I'a30B https://m.edsoo.ru/ff0d5708
35 ||Pusznueckue U XUMHYCCKUE CBOMCTBA BOIBI 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBaHuii. [ToHsATHE 00 MHIUKATOpPAX 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBoputelnb. HachilieHHbIC U HEHAChICHHbIE| 1 bubmmoreka [IOK
pacTBOpbl. MaccoBast 10J151 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[IIpaktmueckas pabora Ne 5 mo teme «I[IpuroroBnenue 1 1 bubnuorexa [JOK
PacTBOPOB C OINPEIEIEHHOM MAaCCOBOM A0IeH https://m.edsoo.ru/ff0d5eba
pPAacTBOPEHHOTO BEILIECTBAY
39 |[KonTtposbsHas padbota Ne2 o reme «Kuciopoxa. Bogopon. || 1 1 bubmmoreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 |Okcupsl: cocTaB, KiaccupUKaIMs, HOMEHKIATypa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 |[lomyueHue M XUMHUYECKUE CBOWCTBA KUCIOTHBIX, 1 bu6mmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHus: cOCTaB, KiaccH(pUKanMs, HOMEHKIIATYpa 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d67ca
43 |[ITomyueHue U XUMUYECKHE CBOWCTBA OCHOBAHUI 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, Kiaccudukarys, HOMEHKIATypa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2
45 |TlomyueHHne U XUMHUYECKHE CBOWCTBA KUCIIOT 1 bubnmuotexa [JOK

https://m.edsoo.ru/ffOdfee2
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No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTpOHHBIE U POBHIC
n/n Beero| Kontponbhbie | Ipaxtiueckue || M3YICHAA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
46 ||Conu (cpenHHE): HOMEHKIIATYpPa, CIIOCOOBI TTOTYYCHUS, 1 bubmuorexa [JOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
47 |[IIpakTuueckas padota Ne 6. Pemenue 1 1 bubmumoreka [IOK
AKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «OCHOBHBIE KIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COEAUHEHUI
48 |l'eneTnyeckas CBSI3b MEXKY KJacCaMU HEOPTaHUYECKHUX 1 bubmuorexa [JOK
COCAMHEHU I https://m.edsoo.ru/00ad9a50
49 |O600mIeHNEe U CHCTeMAaTH3alNs 3HAHUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00ad9ch?2
50 |[KontponbHas padota Ne3 mo teme "OCHOBHBIE KJIACCHI 1 1 bubnnoreka [JOK
HEOPraHUYeCKUX COeTUHCHUIT" https://m.edsoo.ru/00ad9ela
51 |[IepBble MOMBITKH KIACCU(DUKAITUN XUMUICCKUX 1 bubnnoreka [JOK
asieMeHTOB. [ToHsITHE O TPpyIax CXOAHBIX 3JICMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuoanyeckwnii 3akoH u [lepnonnyeckas cucrema 1 bubnnorexa [HOK
XUMUYECKUX d5eMeHToB J]. 1. Menneneena https://m.edsoo.ru/00ada52c
53 |[[Iepuoabl, rpymIibl, HOATPYIIIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. 30TombI 1 bubnuoteka [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnuoteka [JOK
[Mepuonuueckoii cuctems! /I. 1. Menaeneesa https://m.edsoo.ru/00ada6bc
56 | XapakTepHcTHKa XUMHUYECKOTO 3JIEMEHTa IO €ro 1 bubnuorexa [IOK
nojioxkennto B [lepuonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
57 |3nauenue [lepuonuueckoro 3aKoHa Al pa3BUTHS HAyKH 1 bubnuorexa [IOK
u npaktuku. 1. . MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
rpakJaHUH
‘58 HBJIeKTpOOTpHuaTeHLHOCTL aTOMOB XMMHUYECKUX H 1 H H H HBI/I6J'II/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTpOHHBIE U POBHIC
n/n Beero| Kontponbhbie | Ipaxtiueckue || M3YICHAA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
| |pnementos | | [ [ |Ihttps://m.edsoo.ru/00adaab8
59 |([MonHas XUMHYECKas CBS3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 |KoBasieHTHas moJsipHAs XUMHUYECKas CBSI3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
61 |KoBaneHTHast HEMOMSPHAS XUMHUYECKas CBSI3b 1 bubmumoreka [IOK
https://m.edsoo.ru/00adaab9
62 |CreneHb OKUCICHUS 1 bubmuorexa [JOK
https://m.edsoo.ru/00adae28
63 ||OKUCIUTEIIBPHO-BOCCTAHOBUTEIBHBIC PEAKITUI 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
64 ||OxucaUTeNN U BOCCTAHOBUTEIN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb076
65 |KontponbHas padota Ned o teme «CTpoeHue aToma. 1 1 bubnnoreka [JOK
XUMHUECKas CBSI3b https://m.edsoo.ru/00adb486
66 |PesepBHbIii ypok. O000IIEHNE 1 cucTeMaTH3amys 3Hanuit| 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb33c
67 |PesepBHbIii ypok. O000IIEHNE 1 cucTeMaTH3aus 3Hanuit| 1 bubnnorexka [JOK
https://m.edsoo.ru/00ad9ch?2
68 |PesepBHblil ypok. O00O0IIeHNE U cucTeMaTu3anus 3Hanuit| 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d61c6
(OBILIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 68 | 4 [ 4 [
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9 KJIACC

Ne Tema ypoka KonunuecTBo yacos [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero| Konrponsmbie || ITpaktuaeckue || H3YICHUA 00pa3oBaTesbHbIE PECYPCh
paboThI paboThI
1 |[Ilepuoaunueckuii 3akoH. Ilepnoanueckas cucrema 1 Bbu6muoteka [JOK
xumuueckux 3nmemenTos J1. Y. Menneneesa https://m.edsoo.ru/00adb59e
2 ||3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHYECKHUX 1 bubnuotexa [JOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 ||[Knaccudukarus 1 HOMEHKIATypa HEOpraHWYeCKuX BemecTs|| 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb7e2
4 ||Buabl XUMHYECKOU CBSI3U U TUIIBI KPUCTALTUYECKUX 1 bubmnoreka IIOK
pemEToK https://m.edsoo.ru/00adbac6
5 ||KonTponbuas paborta Nel no teme «IloBTopenue u 1 1
yri1yOJieHHe 3HaHUH OCHOBHBIX pa3ZiesioB Kypca 8 Kiaccay
6 |Knaccudukaius XMMUYECKUX PEaKIUi 110 pa3InYHbIM 1 bubnmnoreka [HOK
NpU3HAKaM https://m.edsoo.ru/00adbcb0
7 ||[lonsTue o ckopocTu XUMHUYECKO# peakuuu. [lonstue o 1 bubnmnorexka HOK
TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 |[ITonsTHE 0 XMMHUYECKOM paBHOBecuu. DakTopsl, Biustomme | 1 bu6muoreka [JOK
Ha CKOPOCTh XMMHYECKOW PEaKIMy U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTI0 paBHOBECHUS
9  ||OxucnuTen HO-BOCCTAHOBUTENBHBIE PEAKLIUU 1 bu6muoreka [JOK
https://m.edsoo.ru/00adcade
10 |Teopwus snexTponuTHyeckoit auccouuanuu. CuibHble U 1 bu6muoreka [JOK
craObIe 3JICKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |[MonHble ypaBHEHUS peaKLuit 1 bu6muoreka [JOK
https://m.edsoo.ru/00add448
12 |[XumuuecKkue CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE 1 bubnunorexa LIOK
MPEICTABICHUI 00 IEKTPOTUTHICCKON TUCCOIHAIIH https://m.edsoo.ru/00add5d8
13 | Xumuueckue CBOHCTBaA coJiell B CBETE MpeICTaBIeHUI 00 1 bubmuoteka [IOK

AIEKTPOJIUTHYECKON JUCCOIHAITIT

https://m.edsoo.ru/00add8b2
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Konrponsabie || Tlpaktuueckue || H3YICHHA o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
14 |[[TonsaTue o ruaposn3e coei 1 but6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15 ||OGo01eHre 1 cucTeMaTH3alus 3SHaHUI 1 bubnuorexa [IOK
https://m.edsoo.ru/00addd12
16 |[IpaxTtuueckas padota Ne 1. «Pemenne sxciepuMeHTaNbHbIX || 1 1 Bbu6muoteka [JOK
3aau» https://m.edsoo.ru/00addbfa
17 |[KontponbHas pabota Ne2 o teme «DIEeKTpOIUTHIECKAs 1 1 bubnmnoreka [HOK
AMCCOIManusl. XMMUIECKUE PEAKIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 ||O0mas xapakTeprcTHKa raJIoTeHOB. XMMHYECKHE CBOHCTBA 1 bubnuorexa [IOK
Ha MPUMeEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 |[XnopoBogopon. CossiHasi KUCI0Ta, XUMUYECKUE CBOKCTBA, 1 bubnuoreka [IOK
MOJIy4eHHE, MPUMEHEHHUE https://m.edsoo.ru/00ade104
20 |[Ipaxtuueckas pabota Ne 2 no teme «llomyyeHue constHON 1 1 bubnmnoreka [HOK
KHCJIOTHI, H3y4YeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 ||BerumicieHHs M0 YpaBHEHUSIM XUMHUYECKUX PEaKIHi, €CITN 1 bubmuoreka [JOK
OJIMH U3 PEarcHTOB JIaH B H30bITKE https://m.edsoo.ru/00ade488
22 ||O0mas xapakTepuCTHKa 3JIeMEHTOB VIA-Tpynmb 1 bu6muoreka [JOK
https://m.edsoo.ru/00ade64a
23 ||AnnotponHble Moaudukanuu cepbl. Haxoxxaenue ceppi m e€ | 1 bu6muoreka [JOK
COCIMHEHUH B MPHUPO/Ie. XUMHUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBomiopoj1, CTpoeHHE, (PU3UICSCKHE U XUMHUYECKUE 1 bubnuotexa [JOK
cBOlicTBa https://m.edso00.ru/00ade802
25 ||Oxcunsl cepol. CepHas KUCIOTa, (pU3NYECKue U Xumuueckue | 1 bubmuoreka [JOK
CBOICTBa, MPUMEHEHHUE https://m.edsoo.ru/00adea28
26 || XuMHYeCKHe peakllny, JISKaIlue B OCHOBE IPOMBIIIICHHOTO|| 1 bubmuoreka [IOK
croco0a MoJTy4eHus: CEPHOM KUCIOThI. XMUMHUYECKOEe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl COSIMHEHUSMU CEPbI
‘27 HBLI‘{I/ICJIGHI/IG MacCOBOM J0JIM BbIXOJa IPOAYKTa pEeaKIuu H 1 H H H HBHGHI/IOTeKa 1HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Konrponsabie || Tlpaktuueckue || H3YICHHA o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI

L | | I [ ||https://m.edsoo.ru/00adec8a

28 ||OOmas xapakTepuCcTHKa 31eMEHTOB VA-Tpynimsl. A30T, 1 bubnuotexa [JOK
pacrpocTpaHeHHE B TIPUPOJIC, PU3UUCCKUE U XUMUYCCKHE https://m.edsoo.ru/00adeea6
CBOICTBA

29 ||AMMuak, ero GuU3HYECKUE U XUMUIECKIE CBOWCTBA, 1 bubnunoreka LIOK
MOJIyYCHHE U MPHMEHEHHUE https://m.edsoo.ru/00adf004

30 |[IpakTuueckas padbota Ne 3 no teme «llonyyenne ammuaka, 1 1 bubnmnoreka [HOK
U3Y4YCHHUE €r0 CBOMCTBY https://m.edso0.ru/00adf180

31 ||A3oTHas kKucioTa, €€ (U3NIeCKre U XUMUYECKUE CBOMCTBA 1 bubmnoreka IIOK

https://m.edsoo.ru/00adf306

32 ||Hcnonb30BaHMe HUTPATOB U COJICH aMMOHUS B KAUECTBE 1 bubnuoreka [IOK
MHHEPATbHBIX yI00peHHid. XUMHUECKOE 3arpsA3HEHIE https://m.edsoo.ru/00adf518
OKpY’KaloIIel cpeibl COeTMHEHUSIMU a30Ta

33 || Dochop. Okcun dhocdopa (V) u pochopras kuciora, 1 bubnmoreka [JOK
¢du3MUECKre M XMMUYECKHE CBONCTBA, MOTyYCHUE https://m.edsoo.ru/00adf68a

34 |[Mcnonb3oBanue hocdaTtoB B KaueCcTBE MUHEPATBbHBIX 1 bu6muoreka [JOK
ynoOpeHuii. 3arps3HeHne TpUpoIHOH cpebl hocharamu https://m.edsoo.ru/00adfc20

35 ||Yrmepon, pacipocTpaHeHue B mpupoje, pusmdeckne u 1 bubnuotexa [JOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c

36 ||Okcumsl yraepoaa, ux Gpu3ndecKue u XUMHYECKHe CBOMCTBa. | 1 bubnuotexa [JOK
DKoJIOTHYeCcKHe POOJIeMBbI, CBA3aHHBIC C OKCHJIOM yIiiepojia https://m.edsoo.ru/00adfebe
(V)

37 ||YronpHas KUCIIOTA U €€ COH 1 bubnuotexa [JOK

https://m.edso0.ru/00ae006¢c

38 |[[IpakTuueckas padota Ne 4 o reme "[lonyyenue 1 1 bubmuoreka [IOK
yriekuciioro raza. KadectBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

‘39 HHepBOHaqanLHLIe TOHATHS 00 OPTaHNYECKUX BEIIECTBAX KaKH 1 H H H HBI/I6J‘II/IOTeKa HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Konrponsabie || Tlpaktuueckue || H3YICHHA o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
‘ Ho COCJMHEHUX yriIepoaa H H H H Hhttps:// m.edso0.ru/00ae054e
40 |[KpeMHUIi 1 €ro coeAMHEHUS 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae080a
41 |[IIpaktuyeckas padora Ne 5. Pemenue skciepuMeHTaTbHBIX 1 1 bubnuotexa [JOK
3aa4 1o TeMe «BakHei e HeMeTaubl U UX COCAMHEHHSD» https://m.edsoo.ru/00ae0bf2
42 |[KontponbHas padora Ne3 o teme «Baxneiimue nemerambl | 1 1 Bu6muoteka [JOK
W UX COEIUHEHUS» https://m.edsoo.ru/00ae0el8
43 ||O6miast xapaKTepUCTUKA XUMUYECKUX PJIEMEHTOB — 1 bubnmnoreka [HOK
MeTa/UTOB. MeTa/uindeckast CBsI3b U METalTHYecKast https://m.edsoo.ru/00ae103e
KpUCTa/In4ecKkas penérka. Gu3nueckue cBoicTa
METaJIOB
44 | XuMHUYeCcKue CBOMCTBA METAIIOB. DIIEKTPOXUMUYECKUl psan || 1 bubnmnoreka [HOK
HAINpPsOKSHUH METaJLIOB https://m.edsoo.ru/00ae1156
45 ||O6mme criocoOb! moydeHus: MeTayioB. CIUIaBbI. 1 bubnuorexa [IOK
Beruncienus mo ypaBHEHUSIM XUMHUECKHX PEAKIIUH, €CITH https://m.edso00.ru/00ae1156
OJIMH M3 PEareHTOB COJICPIKUT TPUMECH
46 |[ToHsTHE O KOPPO3UH METAIIOB 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae1278
47 |[IlemoYHbIE METAILIBI 1 bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
48 ||Oxcuabl ¥ THAPOKCUABI HATPUS U KaJIUS 1 bu6nuorexa [IOK
https://m.edsoo.ru/00ae14b2
49 |lLlemouHo3eMeNbHBIE METAJUTBI — KAJIBIIUHA U MarHui 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae15e8
50 |Baxkneiinire coeUHEHUS KaIbIIHA 1 bubnunorexa LIOK
https://m.edsoo.ru/00ae15e8
‘51 HO6o6meHHe U CUCTEMATHU3alHs 3HAHUI H 1 H H H H
‘52 H}KéCTKOCTb BOJIbI U CTIOCOOBI €€ yCTpaHEHUs H 1 H H H HBHGHI/IOTeKa HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Konrponsabie || Tlpaktuueckue || H3YICHHA o0pazoBaTeNbHBIE PECYPChI
paboTsI paboTsI
L | [ Ihttps://m.edsoo.ru/00ae1886
53 |[IpakTudeckas padbora Ne 6 o Teme ")KECTKOCTH BOJIBI U 1 1 bubnuotexa [JOK
METOJIbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 || AmroMUHMI 1 but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 ||AM(oTepHbIe CBONCTBA OKCHIA U THIPOKCH A 1 bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
56 |XKeme3o 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 ||Okcunsl, ruapokcuabl u conu xxenesa (1) u xenesa (110) 1 bubnmnoreka [HOK
https://m.edsoo.ru/00ae35e6
‘58 HO606IH€HI/I€ ¥ CHCTEMAaTH3alus 3HAaHUN H H ‘
59 |[IIpaktuueckas padota Ne 7. Pemenne sKCriepuMEHTaTIbHBIX 1 bubnmnorexka HOK
3aJ1a4 1o Teme «BaxHelne MeTaIuIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae3de8
60 |[BeruricieHus 1o ypaBHEHHSIM XUMUYECKUX PEaKIH, €CITN 1 bubnuoreka [JOK
OJIH M3 PEareHTOB JaH B U30BITKE WM COACPIKUT TIPUMECH. https://m.edso00.ru/00ae1750
Beruuciienust MaccoBoil 10711 BBIXOJIa TPOAYKTA PEaKIHH
‘61 HO606IH€HI/I€ Y CHCTEMaTH3alusl 3HAHUI H H ‘
62 |KonTtponbHas padota Ne4 mo Teme «BaxkHeHIme MeTalIbl U 1
UX COCTUHEHUS»
63 |BemecTBa 1 MaTepuansl B MOBCEAHEBHOMN )KU3HU UEIOBEKa 1 bu6nuorexa [IOK
https://m.edsoo.ru/00ae3f50
64 || Xumudeckoe 3arpsi3HEHHE OKpY>Karollen cpebl 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae4270
65 |[Poibh XMMHHM B PEIICHUH SKOJIOTHYECKUX TPoOIeM 1 bu6muoreka [JOK
https://m.edso00.ru/00ae4270
66 |[Pe3epBHBIif ypok. O6001IEHNE U CHUCTEMAaTU3AUs 3HAHUN 1 bubmuoteka [IOK
https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

No Tema ypoka KonnuectBo wacos Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Konrponsabie || Tlpaktuueckue || H3YICHHA o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI

67 |[PezepBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aIUs 3SHAHU I 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb33c

68 |[Pe3epBHBIii ypok. O600IICHHE U CUCTEMATHU3ALUS 3HAHUN 1 Bu6muoteka [JOK
https://m.edsoo.ru/00ad9cb?2

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 7 |
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

e 8xiacc I'.E. Pymutuc, ®@.I'. ®enpaman «Xumust 8 kiacc». Mocksa, [Ipocsemenne

e Oxkmacc I'.E. Pymsuruc, @.I'. ®enpaman «Xumus 8 kinace». Mocksa, [Ipocsenienne
[ ]

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1

. Xumus. 8 knacc. YueOnuk (aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C. A. Crankos).

2. Metomudeckoe mocooue. 8 kimace (aBropsl O. C. 'adbpuensn, U. I'. Octpoymos, . B. AkcéHosa).

3

. [Iporpamma kypca xumun st 8—9 Ki1accoB o01eoopazoBaTenbHbIX yupexaeHnuit (aBropst O. C.

I'a6bpuensn, C. A. Cnagkos).

4

5

. Pabouas terpanp. 8 kimacc (aBTopst O. C. I'abpuensn, C. A. Cnaakos).

. Terpaap 17151 1aOOpaTOPHBIX ONBITOB U MpakTUYeckux padot. 8 kiacc (aBropel O. C. I'abpuensy, U.

B. Akcénona, 1. I'. OcTtpoymoB).

6

. XuMus B TeCTax, 3a7adax u ynpaxaeHusx. 8 kinacc (aBropel O. C. 'abpuensH, 1. B. Tpurybyax). 7.

OnexkTpoHHas popma yueOHHUKa.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1

2.

6.

7.

. Poccuiickas anekrponHas mkona. - https://resh.edu.ru/
"Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3sb»io - https://hij.ru/

. [Tonbopua muteparypsl o xumuuto - http://c-books.narod.ru/
. Kypuan " 1 cenrsops" - https://1sept.ru/

Wudoypox - https://iu.ru/video-lessons

COopHuUK cTaTell 0 XUMUYECKUX 3JIE€MEHTaX, UJUTIOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPUMEHTOB. -

http://www.periodictable.ru
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