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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabHON MpOorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBE (efepalnbHOi paboueil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHUENUHUHU NpernojaBaHus ydyeOHOro mnpeamera «XUMUSD» B
oOpasoBaTebHbIX opranuzanusax Poccuiickoit denepanuu.

[IporpamMma 1o XuMuM Ja€T TPEACTaBICHUE O IMEJAX, OOIIeH CTpareruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
IpeaMETa, YCTaHABIIMBAET 00s3aTeNnbHOE IPEAMETHOE COJZIEpKaHHE,
pEAYCMATPUBAET PACIHPENCICHUE €ro IO KilaccaM M CTPYKTYPUPOBAHHUE IIO
pazienaM W TeMaM IMPOTpaMMbl IO XHUMHUH, OINpENEseT KOJIUYECTBEHHbIC U
KaueCTBEHHBIE XapaKTePUCTUKHU coJiep>KaHus, PEKOMEHYEMYO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHUS XUMHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTA MpeaMera ISt
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesbHOM
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHHUA, a TaKxke TpeOOBaHMM K
pe3ynbTatam oOy4eHHS] XMMHUHU Ha YPOBHE IIeJIeH N3YYeHUS MPeaMeTa U OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEILHOM JEATEILHOCTH OO0YYaroIlerocss MO OCBOEHUIO
y4eOHOTro coJlep KaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOW s (OPMHUPOBAHUS MHUPOBO33PCHUS
00ydJaromierocs, ero MpejCTaBICHUN O MaTepPUATbHOM EIUHCTBE MHpPA, BAXKHYIO
poiib urparoT (GopMUPYEeMbIe XUMHUEH TMPENCTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPruu U 00 SBOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PELICHHS TI100aTbHBIX
npo0jieM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U 3KOJOrMYECKON 0€30M1acHOCTH, TPOOIIEM 3JpaBOOXPAHEHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealn3allid  BO3MOXKHOCTEW I CaMOpa3BUTHS |
dbopMupoBaHus KyJIbTyphl IMYHOCTH, €€ 0011el 1 (QYHKIIMOHATHLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPYECKHUX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIbHOM  y4eOHOW JAESITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBLHOMN NeATebHOCTH;

3HAKOMHUT €O CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISETCS OTBETCTBEHHBIM
9TAIIOM B (’popanORaHnn GCTGCTRGHHO--HaquOﬁ rpaMOTHOCTH OﬁyanMWXCﬂ;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K UETIOBEKY, BHOCUT CBOW BKJIaJl B IKOJIOTHYECKOE
o0Opa3oBaHue 00y4arOIUXCsl.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU cPopMHpOBaHA Ha OCHOBE
CHUCTEMHOI0 mnojxoaa K €€ m3ydeHuto. CoaepkaHHE CKIAIbIBACTCS M3 CUCTEMBI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHI O XUMHYECKON
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEILbHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MpPEACTaBICHUN
Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCET'O0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBICHUM 00 JJICKTPOJUTHYECCKOW JUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIONHSA QYHKIIUHA OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOXKHOCTEN MPAKTUYECKOTO0 TPUMEHEHHUS U MOJTYyUYECHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUS B Hayke. M3yueHue XMMHM NMPOUCXOJIUT C NPUBJICYEHUEM 3HAHUI U3
paHee M3YyYeHHBIX Y4eOHbIX npeameToB: «Oxpyxatomuid mup», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XMMHUYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOT0 IpeiMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BaXHEHUITUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUN, JOCTYITHBIX
0000I1IeHUIT  MUPOBO33PEHUYECKOI0 XapaKTepa, sS3bIKa HAYKU, B MPUOOIICHUU K
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HAyYHBIM METOJIaM TMO3HAHMS TPH MU3YUYCHUH BEIICCTB M XMMHYECKUX pPEaKInil, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
M03HABATEILHON U y4eOHO-HCCIIEIOBATEIHCKON JEATEIHLHOCTH, OCBOCHUHN MPABUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaYCHHUE MPUOOPEITN TaKUE IEITH, KaK:

— (¢opMupoBaHHWE WHTEIUICKTYyalbHO pAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO PEIICHU,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HMU;

— HampaBJIICHHOCT, OOYyYEeHHs Ha CHCTEeMAaTHYeCKoe MpHOOIIeHne
oOydJarommxcss K CaMOCTOSITEIbHOW MO3HABATEIHLHON JESATEIHHOCTH, HAYYHBIM
METOJIaM TIO3HAHMS, (OPMUPYIONIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecrieueHne yCiaoBUH, CIOCOOCTBYIOIINX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAUYCHUE IS
Pa3TUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITHP W OICHWUBATH SIBICHUS
OKPYXAIOIIEr0 MHpPA, MCTOJB3YysS 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMUH, IPUMEHSATH UX MPU PEIICHUH TPOOJIEM B MIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITENHHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOIMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHWUMAHUS TIEHHOCTH XWMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY W TPYJOBOM JACSTEIBHOCTH B LEIAX
COXPAaHEHHMS CBOETO 370POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGWIS W HANPABICHHOCTH JATbLHEUIIETO
0o0yueHus.

O01mee 9nco 4acoB, OTBEAEHHBIX JJI U3YUYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOiero obpazoBanusi, coctaisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJel0), B 9 kimacce — 68 yacoB (2 yaca B HEZCIIO).
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COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHayaLHBIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHUE »BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popMyina. BaleHTHOCT aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XMMUYECKOT0 3JIEMEHTA B COEJIUHEHUH.

KomnuectBo BemectBa. Moisib. Monsipaas macca. B3auMocCBsi3p KOIMYECTBA,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IWHWII BemecTtBa. Pacuérel 1o ¢opmynam
XUMHYECKUX COETUHCHUM.

du3nuecKue U XMMHUYECKUE SBICHUS. XUMHUUYECKasi peakuus U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOpareHus: ¢ J1abopaTOpHBIM 00OPY/I0BAaHUEM, U3YUYCHUE M OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHHE M KOHACHCAIMS BOJAbI) U XUMHYECKMX (FOpPEHHUE CBEYH, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE Kejie3a ¢ pactBopoM conn meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunabl. llpumenenue kucnopoma. CrocoObl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport

1o HGFIRROER BEHPHPOARA3QH — AITOTpONHAS MOAU(UKALIKA KUCIOPOIA.
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TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peaKuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
busnueckre u XuMUIECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI TToNTydeHus. KucioTs
Y COJIH.

Mosnsipabiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

duznueckue CcBoMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOAbL. OCHOBAaHUSI.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arps3HeHure IpUPOIHBIX BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cosieoOpa3yronie  (OCHOBHBbIE,  KHUCJIOTHbIE, amMQpOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: MENOYM U HEPACTBOPUMbIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ousnudeckue u
XMMHYECKUE CBOMCTBAa KHCIOT. Psn aktuBHoct MetamnoB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas cBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aUMOJICHCTBHSI BEIIECTB C KHUCIOPOJOM U YCIOBHUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUJIOB U OMTMCAHUE
UX CBOWCTB, TOJIydeHHE, COOMpaHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
UCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOII0ACHUE 00PA3IIOB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCICTBUE BOJIbI C METaUIaMH (HATpUEM H
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHCHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS
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okcuna meau (1) ¢ pactBopoM cepHOW KUCIIOTHI, KHCJIOT C METajulaMu, peakiui
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

IHepuoanuyecknn 3akoH u Ilepuoanuyeckass cucCTEeMa XMMHYECKHX
ieMenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OxucInTeTbHO-BOCCTAHOBUTEIbHBIC PeAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3ytoT aM(pOTEPHBIE OKCH/IbI
Y TUAPOKCHUBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucteMbl xumuueckux siemeHToB J[. M. MengeneeBa. Ilepuoabl W TpyIIbL.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA T10 €ro MoJiokeHuto B [lepuoguueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJdyca aTOMOB XHWMHYECKUX DIJIEMEHTOB,
METAUTUYECKNX U HEMETALUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [lepunoamueckoro 3axkona u [leprnoanyeckoi CUCTEMBI XUMAYECKUX
AJIEMEHTOB I pa3BuUTUsA Hayku W npaktuku. . V. MenneneeB — yd€Hblii U
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalieHTHast (MOJsipHAsT UM HEMOJApHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Tponecchl okuciieHus: U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4yeHrue o0pa3loB BEHIECTB METAUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHWHKA C pacTBOPaMU KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COeAMHEHN).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MIOHATUM, TaK U MOHSITUU, SIBIIAIOIINXCS CUCTEMHBIMU JUISl OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI' O LIUKJIA.
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OO0mue ecTecCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (akT, TUIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3uka: maTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbIL,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsjl, BEIIECTBO, TEJIO, OOBEM,
arperaTHoOe€ COCTOSIHME BEIeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, INTaHETHI, 3BE3/bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPObI, TTOJIE3HbIE
VCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuonnueckuii 3akoH. [lepuoguueckas cucreMma XUuMHUYECKHUX 3JIIEMEHTOB /1.
N. MengaeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KA, KATbLHA U UX COCTMHEHUN
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BUJA XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETIEHENW OKUCIECHUSI XMMHUUYECKUX DJIEMEHTOB, O OOpaTUMOCTH, IO
YYaCTHIO KaTaau3atropa). JK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpATHUMBIX XUMHUYECKUX peakiusax. [[oHsSTHEe O TOMOIE€HHBIX U T€TEPOTreHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumMuueckoMm paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAaKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBnenue YpaBHEHUU
OKHCJIMTEIBbHO--BOCCTAHOBUTEIBHBIX PEAaKUUW C HCHOJIB30BAHHEM  METOJIA
3JICKTPOHHOTO OajaHca.
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Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKOH cBsizu. Ctenens aucconuanuu. CUIIbHBIC U C1a0bIe JIEKTPOJIUTHI.

Peaxiiun noHHOro o6mMeHa. Y cnoBusl MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBL. [IoHSATHE O THApPONIHN3E CONEN.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJ0puaa HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peaKIuu OT
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BEIIECTB, Mpoliecca JUCCOLMAIIMN KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK TMPOTEKaHUd peakiuil HOHHOro oOmeHa (oOpa3oBaHHME OcCalKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI Ha MOHBI, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOTE€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMO/ICHCTBHE
C MeTajulaMM, HeMeTaJJlaMH, wLienoyamu). XiopoBojopor. ConsiHas KUCIOTa,
XMMHYECKUE CBOMCTBA, IOJyYEeHUE, MpUMEHEHue. JlelicTBue xyopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IpUpOE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEPhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuuyeckue cBorctBa. OKCHABI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NIECKUE U XUMUIECKHE CBOMCTBA (00IIHME KaK MpeICTaBUTES
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoThl. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJIb(aT-HoH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.
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OO6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHA. A30T, paclpOCTPAHEHHUE B IPHUPOJE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
(¢u3nyeckue u XMMHUYECKHUE CBOMCTBA, MOJdy4YeHue U npuMeHnenue. Coin aMMOHUS,
uX (pu3nUecKre U XuMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHue U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPAJIbHBIX yI0OpEHU.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COETIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopuas kuciora, GpusMUeCKUe U XMUMHUYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUe U XUMUYECKHUE CBOMCTBA. AJICOpOLUS.
Kpyrosopor yrinepona B mnpupoae. OKcuibl yriepona, UX (U3HUECKHE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TPoOJIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3P¢dekT. YroibHas
KACIIOTa U €€ coJi, UX (PU3MYECKUE M XUMHUYECKHUE CBOICTBA, IMOJIYyYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAMIIMHE, MPOMBILIJIEHHOCTH U CEJIbCKOM XO031CTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepoaa (MeTaH, 3TaH, STUIEH, alleTUJIEH, ITAHOJ, TJIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yriieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero ¢usnueckne W XHUMHYECKHE CBOWCTBA, IMOJyYCHUE U
npumenenue. CoequHeHHsI KpeMHus B mpupoe. O01iue npeacTaBieHus 00 OKCcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimeMbl 0Ge30macHOro0  MCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHWMUECKUX BEIICCTB, CBOMCTB COJISTHON KHCJIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB
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UX TPOTEKAHUSI, ONBITHI, OTpaKAIOIIME (U3NUYECKHE M XMMHUYECKHE CBOMNCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHHE TIpoliecca O0yrIMBaHUs caxapa o1 IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
POTEKaHMs, O3HAKOMJIEHHE C (PM3MYECKUMHU CBOMCTBaMM a30Ta, ¢ocdopa U X
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W U3yyeHUE MPU3HAKOB UX MPOTEKaHUsS, B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), HM3yYECHHE MOJIEe KpPUCTAUNIMYECKUX PEMIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOras3a, IMOJIy4YEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTANBHBIX 3aad 1Mo TeMe «BaxHellme HeMeTallbl U HX
COEAUHEHUS.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpaeneeBa u cTtpoeHus: aToMOB. CTpoeHue MeTaiuioB. MeTtajindeckasl CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUM  PAX
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBsl (CTajdb, YyTyH, AIOPATIOMUHUHN, OpOH3a)
U X IPUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[llenounsie mMeTauibl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nyecKue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe MIeNOYHBIX METaNIOB M MX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHue B npupojie. Duznueckre U XUMHUYECKUE CBOWCTBA MarHusi U
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Kaybliusl. BaxkHele coeuHeHus Kanblins (OKCUI, TUIPOKCH I, con). JKECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AmomMuHui: nojioxkeHue B Ilepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHME aroma, HaxOXIeHHE B Ipupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, cTpoeHHE aToMa, HaxoXJeHuWe B mnpupone. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCUIb, THAPOKCHUIBI U coiu xxenesa (1) u sxenesa
(I1), ux coctaB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHUE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJIb30BAHWE  BUJIEOMATEpPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MaTrHUs, KaJIbILIKs, aTIOMUAHUSA, [IMHKA, sxese3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCClieoBaHUE aM()OTEPHBIX CBOMCTB IMAPOKCHUIA aTFOMUHUS U
TUJIPOKCHA LIMHKA, PEUICHUE KCIEPUMEHTAIBHBIX 33/1a4 10 Teme «BaxHenine
METAJUIBI U KX COCTMHEHUS».

XuMHS M OKpPY:KaloUasi cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »XU3HM YeloBeKa. bes3omacHoe
UCIIOJb30BaHUE BEILECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarlieh cpeabl (MpeaenbHasl J0MmycTUMas
KOHIIeHTpainus BemiecTs, nainee — [1/IK). Ponp xuMun B pelieHNn 3K0JIOTHYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABHI METAJUIOB, MOJHUMEpPHbIC
MaTepHuasbl).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KakK OOIMX €CTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI' O LIUKJIA.
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OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs]
peméTKka, CIUIaBbl, (PU3UYECKUE BEIUYMHBI, €IUHHIIBI W3MEPEHHUs, KOCMHUYECKOe
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, ’KocucTemMa, MUHEPAIHHBIE
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPObI, TOJIE3HBIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUralOTCS B X0J€ OOYy4YEeHHS XMMHUHM B €IUHCTBE YYEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE MpaBWJIaMHM W HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHPOBOMI M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIeNOBATEIbLCKONW, TBOPYECKOM W JOPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOTIOMOIIIY B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M MOCTYNKA CBOMX TOBAPHUILEHW C IMO3UMUUMUA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI OCIIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOM CPEION, O POJIM XMMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEI0BATEIHCKON
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 podeccuil u Tpyaa pa3inyHOro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOM eI TEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWA 10 XHWMHH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTHYECKH 1EJ1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAHUS, MOHHMMAHHUE LIEHHOCTU 3J0POBOIO H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
paBuil O€30M1aCHOTO MOBEEHUS MPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTYaIIHSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM W MyTeH WX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3yNbTATOB BBIICISIOT 3HAYUMbBIC IS
dbopmMupoBaHUS MUPOBO33pPEHUS OOIICHAYYHBIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE O IEJIOCTHOMN
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JIPYTMMH TMOHSATHUSMH), HCIOIB30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, JCTYKTHUBHBIC, TI0 AaHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUCCKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, & TAK)KE B KAU4E€CTBE OCHOBBI JIsl (JOPMUPOBAHUS THITIOTE3HI TIO MPOBEPKE
IPABMWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYIaeMYI0 U3 Pa3HBIX MCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX [UJISl BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON ACSATENHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHUS 3a7]aBaTh BOIPOCHI (B X0JI€ AUATIOTA U (UJTM) TUCKYCCUH) MO CYILIECTBY
obcyxgaeMoll TeMmbl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pE3yNbTATOB BBIMOJHEHUS XUMHYECKOrO0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIENOBAaTENbCKOM  JAESITENIbBHOCTH  HpPU  PELIECHUU
BO3HUKAIOLIMX MpoOJieM Ha OCHOBE Y4E€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSATEIbHO ONPENENSATh LENH ACSITENbHOCTH, IJIaHUPOBATH,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JCUCTBUM TNPHU BBINOJHEHUM 3aJaHUM C y4ETOM
MIOJTYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX U PEAKIHSIX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
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JNEUCTBHM, crenuduyeckue g TpPeAMETHOM oOmacTh  «XHWMHUS», BHUIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIOKEHUs, PEeaKIuu 3aMElICHUs, peaKiuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BEIIEeCTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTaJIpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsi si7pa, oOIIee YuCII0 IIEKTPOHOB U
pacrpeereHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIUPOBATh XMMHYECKUE IJIEMEHTHI, HEOPTAHMUECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKAasi ONMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOrOo 3JIeMeHTa 1o (opMylie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU peakLny;

e TMPUMEHSATH OCHOBHBIC ONIEPAIIU MBICIUTEILHOMN JACSITEILHOCTH — AaHAIU3 U
CUHTE3, CpaBHEHME, O00OIIeHHE, CHUCTeMaTH3aluio, Kilaccu(uKkaiuio,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€H — JUIsl MU3YyUYECHHUS CBOMCTB
BEIIECTB U XHUMHYECKUX pEaKIui, €CTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIEJOBATh IPABUJIAM NOJIb30BAHUS XUMUYECKOM MMOCYI0H 1 TaOOPaTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIMSIMU TO BBIMOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(Bomopoza M KHCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OINMPEACTIEHHON
MacCOBOM J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCIIOT C TIOMOIIBIO MHIUKATOPOB (JaKMycC, GheHoN(TaTIenH, METHIOPAHXK
U Ipyrue).

K xon1y oOydenus B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HE3JIEKTPOIUTHI, AIEKTPOJIMTHYECKAs TUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HeoOpaTUMBbIE pPEaKIUU, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, AJIIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYECKast CBA3b (koBaJIEHTHA, MOHHAs,
METaJUTMYECKast ), KPUCTAIUINYECKAs PEHIETKA, KOPPO3HS METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEAKLUH, MPEIETbHO AOMYCTUMAs KOHLIEHTPALIUS
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBA3M (KOBAJICHTHAsl, WMOHHAs, MeETaJuIMueckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
J€MOHCTPUPOBATh €ro TOHUMAaHUE: OMNHUCHIBATh U XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYeHus1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TAOIUIE, C YUCITOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apAn  sApa, oOmIee YHWCIO 3JIEKTPOHOB U PACIPENENICHHE HUX 110
AIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOICTB 3JIEMEHTOB M WX COEAUHEHUH B Mpeleiax MayblX NEPHOJIOB U
IJIaBHBIX MOJAIPYNN C YYETOM CTPOCHHS MX aTOMOB;

e KIacCU(UIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, N0 TEIIOBOMY 3(P(EeKTy, MO U3MEHEHHUIO CTENEHEH OKUCIICHHUS
XUMUYECKUX JIEMEHTOB);

e XapakTepHu30BaTh (OMHCHIBATH) OOMHUE W CHCIUPUICCKUE XUMHYCCKUE
CBOMCTBAa MPOCTBHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi ONUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

e COCTAaBJIATH YPaBHEHHS JJIEKTPOJIUTHUYECKOM JUCCOLMALIMM  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
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oOMeHa, YypaBHEHUsA peakuuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXK/y BELIECTBAMH PA3IMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOT0 OajiaHca 3TUX peakuui;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHMS,
BO3MOKHOCTH TPOTEKaHUs] XMMHUYECKHUX MPEBPALICHUI B pa3iIMYHBIX
YCIIOBUSIX;

e BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOIO 3JeMEHTa MO (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOHN peaKlny;

e coOIIOaaTh MpaBUIIa MOJIb30BAHUS XUMHYECKOH MOCY 101 1 1a00paTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuia OOpalieHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKLUUSMU II0 BBIIIOJIHEHHIO J1a0OpaTOPHBIX
XUMHYECKUX OTIBITOB IO TOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yriaeKucioro rasa);

e TPOBOAMTH PEAKIINH, TIOTBEPKIAIOIINE KaYECTBEHHBIN COCTaB Pa3TUIHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MyTEM XJIOPHI-, OPOMHUI-, UOIUI-,
kapOoHart-, ¢ocdar-, cunukar-, cyiabdar-, TUAPOKCHUII-MOHBI, KAaTHOHBI
aMMOHHUSI M HMOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

e TPUMEHSTH OCHOBHBIE ONEPALIMN MBICIUTEIHHON JESITENbHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO0, BBISBICHUE TPUUYUHHO-
CIIEICTBEHHBIX CBS3EH — JI1 M3y4EHHUS] CBOMCTB BEUIECTB U XUMHUYECKHX
peaxiuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HaONIO/ICHNE,
U3MEpPEHHE, MOJICTIMPOBAHUE, SKCIEPUMEHT (PEabHbII U MBICICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb
11 €CTEeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bu6nunoreka [JOK
' peaxiuuu https://m.edsoo.ru/7f41837c
Hroro mo paznueny 20
Pasjen 2. Baxueiilune npeactaBuTe i HEOPraHMYeCKUX BellecTB
21 Bosayx. Kucnopon. [lonsarue 5 bu6mmoreka [JOK
' 00 oxcuaax https://m.edso0.ru/7f41837c
29 Bognopoa.llonsarue o kucnorax 3 1 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tousitue 06 5 1 1 Bbub6nunoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCChI bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHMYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pasnen 3. llepunonnueckuii 3axkon u [lepuognyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumudeckas ¢cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE PEaAKIIHH

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
roCYAPCTBEHHOE BHO/KETHOE OBLLEOEPA3OBATE/IbHOE
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[Ieproauueckuii 3aK0H U
[Teproguueckas cucrema
3.1 XUMHYECKUX demenToB []. U. 7 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMH4ecKas CBS3b. BuGmorexa LIOK
32 OxucamTesyHo- 8 ! https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCaKIIUU
Bubnuoreka [JOK
Hroro no pasxexy 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubamorera LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka LIOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOIIUTHYECKAS TUCCOLUAIIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTainl M X coeANHEHUSA
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX Eu6 OK
2.4 anemeHToB |VA-Tpynnsl. Yriepon u 8 1 2 nomorexa L

erMHI/Iﬁ N UX COCOINMHCHUA

https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

bu6nunoreka [JOK
A I 4
3 Obmpre croficTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20

Pa3nen 4. XuMusi u oKpykaouias cpeaa

4.1 BemectBa u Matepuaibl B )KA3HU YEIIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHOE Bpemst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs xumuu B 1 bub6mmnorexa [JOK
JKU3HM 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonaTtue o MeTomax MO3HaHUS B 1 bubmoreka [JOK
XAMHUU https://m.edsoo.ru/ff0d227e
[TpaxTueckas padora Ne 1 «IIpaBuna
3 paboThI B Ta00OpaTOPUU U MPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa U cMecH. CIocoObl bubnuoreka [JOK
4 . 1
pasziesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa TIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmoreka [[OK
6 A 1
TOMBEH MOTCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XuMHYECKHe AJIEMEHTHI. 3HAKU 1 bu6mmoreka [{OK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Brbmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumundeckas hopmyna. BameHTHOCT 1 bubmmorera IIOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX AJICMEHTOB
OTHOcHTENIbHAS aTOMHAsI Macca. bu6mmoreka [JOK
11 1
OTHOcHUTENbHAs MOJIEKYJIsIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOI0 1 bu6mmoreka [{OK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. 1 bub6munoreka [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 duznuecKre 1 XUMUYECKUE SBJIICHHS. 1 bubmoreka [JOK
XuMuueckasi peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky u yciaoBus IPOTEKaHUS bubnuoreka IIOK
15 . 1
XAMHUYECKUX PEaKLINI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. 1 bubnuoreka [JOK
XUMHYECKUE YPAaBHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoimyecTBa, MacChl
17 BEILIECTBA 10 YPAaBHCHUAM 1 Bubmorexa [TOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccuduxarnus xumMmuaeckux
18 CaKIUK (COCTMHCHMS, PA3JIOKCHUS 1 bubmorexa [JOK
peartt A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHUuKIoneAucT. O000IIeHHE 1 1 bubmorera IIOK
' . https://m.edsoo.ru/ff0d40c4
crucTeMaTu3aIus 3HaHUN
20 Kontponbnas padora Nel mo teme 1 1 bubmoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIAI) https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmecs razos. Cocras

21 Bo3ayxa. Kucimopom — siaeMeHT u 1 bubmmorera IIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
du3nyecKkue U XMMHUYCCKHE CBOMCTBA
22 KHUCJIOpOJa (pPEeaKIMu OKUCICHUS 1 bubmmorexa [IOK
poJia {peakt > https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcuaax
Cnoco0bI Oy4YeHUs KUCIIOPOia B
23 Jaboparopun Z:IH OMLIIHneIfH(iTH 1 bubmmorexa [OK
paTop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoit
24 peaxkiuu, MOHATHE O 1 bubmuoreka LIOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKHIX PEaAKIIHSIX
Tormnmuso (He(dTh, YroIb U METaH).
25 3ar ;13He1§1/1e(11)303 ¢ a, CIIOCOOBI iro 1 bubmmorera IOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MpeAOTBpaICHUS
[TpakTiueckas pabota Ne 3 mo Teme
26 «ITonyuyenue u coOupanue 1 1 bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOJ1a, U3yYEHUE €TO CBONCTB
97 Bonopon — anemMeHT u npocToe 1 bubnnoreka LIOK
BellecTBo. Haxoxnenue B npupozae https://m.edsoo.ru/ff0d4dd0
du3nYecKre 1 XMMUYECKHE CBOMCTBA bubmuoreka [JOK
28 1
BojopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bu6moreka [JOK
29 IT 1
OFPITHE O KHCTOTax 1 cONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TONTy4eHUs BOIOPO/Ia B 1 bubmuoteka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme
31 «[Tonmyuenue 1 cobupanue BOIOpoaa 1 1 bubmaorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3yYCHHUE €TO CBOMCTBY»

32 Monsipablii 00bEM razoB. 3aKOH 1 bubmuorexa [{OK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a Mo €ro M3BECTHOM 1 bubmmorexa [IOK

B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00BEMY
Boruncnenust 00bEMOB ra3o0B 1o

34 ABHEHUIO PEAKITMH Ha OCHOBE 1 bubmorexa [JOK
yp "p H N https://m.edsoo.ru/ff0d5708
3aKoHa 00BEMHBIX OTHOIICHHH ra30B

35 duznYecKre 1 XMMUYECKHEe CBOMCTBA 1 bubmuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 06 1 bubnmnoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 Hacsbimienaslie U HEHACHIIIICHHBIE 1 bu6mmoreka [{OK
pactBOpbl. MaccoBast 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckas padora Ne 5 mo Teme
«IIpUroroByieHHE PACTBOPOB C bubnuorexa [JOK

38 o . . 1 1
OIPENEIIEHHON MacCOBOM NOJIER https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BELIECTBA

39 KontponbHas padora Ne2 o teme 1 1 bubnuoreka LIOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHpl: COCTaB, KiaccuduKaius, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
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[TonydyeHne u XMMHUYECKUE CBOKCTBA
41 KHCJIOTHBIX, OCHOBHEIX U 1 bubmmorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM{(OTEPHBIX OKCHIOB
OcHoOBaHuUs: COCTaB, Kilaccuukanus, bu6mmoreka [JOK
42 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyeHue 1 XUMHUYECKHE CBOMCTBA 1 bubamnoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctaB, knaccupukanus, bub6munoreka [JOK
44 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune n XMMHUYECKUE CBOMCTBA 1 bubnmnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIAaTypa,
46 CHOCOéBII) 10T )eHI/m XI/IMI/I‘-IZEKI/IG 1 bubmiorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bu6mmoreka [JOK
47 1 1
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
['eHeTnyeckas CBsI3b MEXKIY
48 KJIacCaMi HEOPTaHHYECKUX 1 bubnmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COeIUHEHN
49 O0o01eHne u cucTeMaTH3aIHs 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJ1aCCEl HEOPTaHUYECKHX 1 1 bubnmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
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[TepBbie MOMBITKU KIaccUPUKAITTT
51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O 1 bubmorexa [TOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX AJICMEHTOB
[Tepuoguueckuii 3aK0H U
52 [lepuonuueckas cucrema 1 bubmuoreka IJOK
XUMHu4eckux saemenTos /1. W. https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [JOK
53 IT 1
CPHOARL TPYTHIRL HOATPYITIET https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX 1 bubnmnorexa [IOK
saep. M3orornbl https://m.edsoo.ru/00ada342
CTpoeHHeE JIEKTPOHHBIX 0007T10YeK
55 aToMOB 3JieMeHTOB [leproamaeckoi 1 bubmmorera [IOK
pHOn https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menaeneena
XapakTeprucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 1 bubnmnoreka [JOK
ITepuoguueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
Meneneera
3unauenue [lepuoauueckoro 3aKkoHa
57 JUISl pa3BUTHS HAyKU U MTPAKTHKU. []. 1 bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, TTe1aror u https://m.edsoo.ru/00ada96e
TP TaHUH
DIIEKTPOOTPHUIIATETHFHOCTh ATOMOB bubmuorexa [{OK
58 1
XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mumoreka [{OK
59 nu 1
OFHAJ XHMITHCCKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHasi Xumuueckast 1 bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
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61 KoBaneHnTHas HenonspHast 1 bubmuoreka [IOK
XUMUYECKasl CBA3b https://m.edsoo.ru/00adaab9
bu6munoreka [JOK
62 CTeneHb okucnCHHS 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuu https://m.edso00.ru/00adb076
bub6munoreka [JOK
64 OKHCTUTENN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb076
KonTtponbsnas padora Ne4 mo teme
65 «Ctpoenne aToMa. XUMUYECKast 1 1 bubamorexa LIOK
https://m.edso00.ru/00adb486
CBSI3b»
66 PesepsHblil ypok. O6001eHEe U 1 bubmuoreka [IOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001IeHHE 1 1 bubnmnoreka [HOK
cucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
68 PesepBHbIit ypok. O60011eH1E 1 1 bubnuoreka IIOK
cUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl
Ileprognyeckuil 3aK0H.

1 [Tepuognueckas cucrema 1 bu6mmoreka [JOK
XUMUYECKUX djieMeHTOB /1. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XHUMHUYECKHX DIJIEMEHTOB 1 bubmmorexa I[OK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUuMHU4ECKOH CBSI3U U THUIIBI 1 bubmuoreka IJOK
KPUCTAUTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o Teme

5 «IloBTOpenue u yriuyoneHue 1 1
3HAaHUI OCHOBHBIX Pa3JieJIOB Kypca
8 xmaccay

6 Knaccudukanus XuMuaecKkux 1 Bbub6munoreka [JOK
peaKuurii Mo pa3IuYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[TonaTre 0 CKOPOCTH XUMHYECKOU

7 eaknuu. I1oHsTHE 0 TOMOI€HHEIX U 1 bubmmorexa HOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKLUsIX

3 TToHsiTE O XMMHUYECKOM 1 bu6mmoreka [{OK

PpaBHOBECHH. CDaKTOpLI, BJIMAIOIIUEC

https://m.edsoo.ru/00adc28c
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HA CKOPOCTh XMMHYECKON peakinu
1 TTOJIOKEHUE XUMHUYECKOT O
paBHOBECHS
9 OKHUCITUTENTbHO- 1 bu6mmoreka [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLINHI https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nucconuanui. CHIBHBIE U clIa0bIe 1 bubmmorexa [OK
https://m.edso00.ru/00adcd68
AJICKTPOJIATHI
N bu6mmoreka [JOK
1 HorHbre ypaBHeHHs peakinii ! https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMI B CBETE NIPEICTABIICHUN 1 bubnmnoreka [HOK
00 AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOITHAITUT
XUMHUYECKUEe CBOMCTBA COJieh B
13 CBETE MpeACTaBlIeHUu 00 1 bubmmorexa [OK
. https://m.edsoo.ru/00add8b2
AJIEKTPOIUTHIECKON AUCCOIUAITIH
. bub6maunoreka [JOK
14 Homsue o runpomse coneit ! https://m.edso00.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus 1 bubnmoreka [HOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckast pabora No 1.
16 «Penienne 3KCepruMEHTATBHBIX 1 1 bubmorexa [IOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponbshas padora Ne2 mo teme
17 «OIIEKTpONUTHYECKAs 1 1 bubmmnorexa [IOK
aucconuanusg. XuMAYECKUE https://m.edsoo.ru/00addecO
pEaKIuy B PaCTBOPAX»

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.
KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

01.09.23 09:56 (MSK)

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO11ast XapaKTepUCTHKA raJIOreHOB.

18 XuMHYeCKHe CBOMCTBA Ha IIPUMEpE 1 bubmmorera IIOK
pHMep https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. ConsiHast KHCIIOTA,
19 XHMUYECKHUE CBOMCTBA, IOIyUYCHUE 1 bubmmorera [IOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMEHEHHUE
[Tpaktuueckas pabora Ne 2 o Teme
20 «IlonmydeHne CONSTHON KUCIOTHI 1 1 bubmorexa HOK
yi ) . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOMCTBY
Brrurcnenus no ypaBHEHUSM
21 XHMUYCCKHUX PEAKIUI, eCIIH OJHH 1 bubmorexa [TOK
PCAKIHH, 8 https://m.edso00.ru/00ade488
W3 pEarcHTOB JIaH B N30BITKE

29 OO0mias XxapaKTepruCTHKA DJIEMEHTOB 1 bubnmnoreka [IOK
VIA-Tpyntbl https://m.edsoo.ru/00ade64a
AnniotponHbie MOAU(GUKALUN CEPBI.

93 Haxoxnenue cepsl u eé 1 bubnuoreka [JOK
COEIMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoaoOpo/I, CTPOCHHE,

24 q)HZI/IIIeCKII/:C u xznqecxne 1 buommorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuanl cepnl. CepHast KUCIIOTA,
25 (1)1/1314%01(1/11; u XI/II\I:I/I‘ICCKI/IG 1 bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOICTBA, TPUMECHCHHUE
XHUMHYECKUE PEAKIINH, JIEKAITUE B
26 OCHOBE MPOMBIIIJIEHHOT 0 crloco0a 1 bubnuoreka [JOK

MMOJIy4YCHUA CCpHOﬁ KHCJIOTHI.

XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYXarollen cpebl
COEIMHEHUSIMH CEPbI

97 Brruucienune MmaccoBoi 1011 1 bub6moreka [JOK
BBIXO/]a IIPOJYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0mrast XxapaKTepuCTHUKA SJIEMEHTOB
VA-rpynmsl. A3or,

28 acIPOCTPaHCHHUE B IPUPOIC 1 bubmmorera [IOK
pacpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(U3HYECKUE B XUMUIECCKHE
CBOICTBa
AMMHAK, ero QU3NIecKue u

29 XHMUYECKHE CBOMCTBA, IOIyUYCHUE 1 bubmorexa [TOK

’ yi https://m.edsoo.ru/00adf004
U IpUMEHEHNE
[TpakTrueckas padora Ne 3 mo Teme
30 «ITonyuenne aMMHaKka, U3yueHue 1 1 bubmmorexa [TOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3OTHas KUCIOTa, €€ QU3HUECKUE U 1 bubnuoreka [JOK
XAMUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 00penuii. XUMHYECKOE 1 bubmorexa [IOK
yAo0p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoUIei cpeabl
COCAMHEHHUSIMH a30Ta
Dochop. Oxcun bochopa (V) u

33 (1)00(%)0 pHasI KI/ICJ'I((l))Ta (bq)pll)zn(qelme " 1 bubmmorexa [JOK

p N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MONyUYCHUE
34 Hcnonb3oBanue pocdaros B 1 bubmuoreka [IOK

Ka4C€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
npupoaHou cpeapl pocharamu

VYriepon, pacnpocTpaHeHHE B

35 npupoze, Gu3nIecKue u 1 bubamorexa [JOK
PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yriiepona, ux (U3HIecKue
1 XUMHYECKHE CBOICTBA.
36 DKOJIOrHYeCKHE IIPOOIIEMBI 1 bubmaorexa LOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJIepoja
(1V)
bu6nunorexa [JOK
37 VroabHasg KUCIIOTa U €€ CO 1
FOABHAT KHEIoTa 1 HH https://m.edso0.ru/00ae006¢
[TpaxTrueckas padora Ne 4 mo teme
38 "TlonyueHue yrieKucioro rasa. 1 1 bubnmnoreka [{IOK
KauecTBeHHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-noH"
[TepBoHavambHBIE TOHATHS 00
39 OPTraHMYECKHUX BEIIECTBAX KaK O 1 bubmnorexa HOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHHSX YriIepoaa
bub6mmnorexa [JOK
40 Kpemunii u ero coequHeHust 1
p a https://m.edso0.ru/00ae080a
[IpakTruueckas padora Ne 5.
41 Pemenne skciepuMEHTAIBHBIX 1 1 bubamnoreka [IOK
3a7a4 1o TeMe «BaxxHeinue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COETUHEHUI
KonTtponbsHas padora Ne3 mo teme
. bub6morexa LIOK
42 «BakHelnme HeMeTaJUIBEL U UX 1 1

COCONHCHU A

https://m.edsoo.ru/00ae0el8
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OO61mas xapakTepucTuka
XUMHYECKHUX DIIEMEHTOB —

43 MeTa/ioB. MeTainyueckasl CBsI3b U 1 bu6mmoreka [{OK
MeTallInYecKast KpUCTaJUIMYECKast https://m.edso00.ru/00ae103e
pemérka. duznyeckre cBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI P 1 bubnmorexa IOK

p . P https://m.edsoo.ru/00ae1156
HanpsHKeHUH METAIIIIOB
O61u1re cnocoObl MOMYYEeHUs
MeTtannoB. CraBbel. Berunciaenns
45 10 YPaBHCHUSIM XUMHYECKUX 1 bubnnorexa [IOK
P . https://m.edso00.ru/00ae1156
peaKIuid, €ClIi OJMH U3 PeareHTOB
COACPKUT IPUMECH
bu6mmoreka [{JOK
46 [ToHsATHE O KOPPO3UH METAIIIOB 1
PP https://m.edsoo.ru/00ael1278
bub6mmoreka [JOK

47 €JIOYHBIE METAJLIbI 1
m https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUBI HATPUS U 1 bubmmnoreka [IOK
KaJtis https://m.edsoo.ru/00ae14b2

49 [llenoyHo03eMeTbHBIE METAIIBI — 1 bubnuoreka [JOK
KaJIbIIUM U Maruui https://m.edsoo.ru/00ae15e8

bub6mmoreka [JOK

50 Baxkueiine coequHEHNUs KaabIUs 1

4 H https://m.edsoo.ru/00ael15e8

51 O060011IeHNE U CHCTEMATU3ALIHUS 1
3HAHUU
JKEcTKOCTh BOAKI U CIIOCOOEI €€ bu6mmoreka [JOK

52 1
YCTpPaHEHHUS https://m.edso00.ru/00ae1886

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 01.09.23 09:56 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.

KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOIBI U METOMLI €€ 1 1 bubmaorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubmuoteka [JOK
>4 Admomuiil ! https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCUIA U 1 bubmuoreka [IOK
TUJIPOKCHU 1A https://m.edsoo.ru/00aelc64
bub6maunoreka [JOK
> Keieso ! https://m.edso00.ru/00ae1d86
57 OKcuipl, THIPOKCUIBI U COJTU 1 bubmuoteka [JOK
xenesa (1) u sxenesa (111) https://m.edso00.ru/00ae35e6
58 O06001IeHre u cucTeMaTH3amus 1
3HaHUU
[TpaxTruueckas pabora Ne 7.
59 Pemenune skcnepuMeHTAIbHBIX 1 1 bubmuorexa [{OK
3a7a4 1o TeMe «Baknaeiimue https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COETMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PeaKLUii, eClii OIUH
50 U3 PEareHTOB JIaH B U30BITKE MU 1 bubnmnoreka LIOK
COZEPKUT NpUMecH. Brruuciaenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa MPOJIYKTa
peakuumn
61 O06o01eHre U CucTEMaTU3AIIHS 1
3HAHUIA
KonTponbnas padora Ne4 mo reme
62 «BaxHe#mme MeTaIbl U UX 1 1
COCTMHEHHUSI»
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63 BemectBa u marepuaisl B 1 bu6nunoreka [JOK
IIOBCEIHEBHOU JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka [IOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemeHnn 1 bubmuorexa [{OK
9KOJIOTUYECKUX TTPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O600menue u 1 bubmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01meHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01eHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumusi, 8 kinacc/ KysnernoBa H.E., TutoBa .M., I'apa H.H., AkunonepHoe 001ecTBo
<<I/I3)IaTeJ'ILCTBO «HpOCBeI_I_IeHI/IC»

1. Xumus 8 xmace - Kyznenosa H.E., TutoBa .M., I'apa H.H., Xerun A.1O.
https://file.11klasov.net/158-himiya-8-klass-kuznecova-ne-titova-

im-gara-nn-zhegin-ayu.html

2. Ky3nenoBa Hunens EBrenpeBHa 3aJauHUK IO XMMHUH. § KJacc
https://chemistryonline.ru/media/%D0%97%D0%90%D0%94%D0%90%D0%A7%D0%9D %
D0%98%

» Xumus, 9 kmace/ ,Kysnernosa H.E., TutoBa .M., I'apa H.H. Akiinonepnoe o01recTBo
«MznmarensctBo «IIpoceemenuey» https://avidreaders.ru/book/himiya-9-klass-1.html

3aauHuK M0 XUMHUH : 9 Kiacce : [[uig ydanmxces oduieo0pa3oBa- TelnbHbIX yupexaenuii| / H.E.
Ky3nenosa, A.H. JIEBkuH.
https://chemistryonline.ru/media/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%BD
%D0%B8%D0%BA-9.pdf

METOANYECKHMUE MATEPHUAJIBI VIS YYUTEJIA

1 https://fg.resh.edu.ru/

MuHHCTEPCTBO MPOCBELIEHHS POCCUICKON (enepanuu

DNeKTPOHHBIA OaHK 3aaHUi IS OIIEHKH (PYHKIITMOHAIBHOW IPaMOTHOCTH

2. EG_Novosibirsk.pdf (edu54.ru)

®opMUpOBaHUE €CTECTBEHHOHAYYHOM I'PAMOTHOCTH IIPU U3YUYEHUU XUMUU
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