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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIEro 0Opa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalibHO paboyell mporpaMMbl BOCIUTAHUS
U C Y4YETOM KOHIIEMIUU TMpernojaBaHusl Y4eOHOro mpeameTa «XUMHUS» B
oOpazoBaTebHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AA€T NPEACTaBICHUE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIUBAaET  00sA3aTENbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpPOrpaMMbl IO XHMHUHU, OINPENETSAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeAeIsICT BO3MOXKHOCTH —IpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYaromIerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (opMUpPYEMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEM  JUIi  CaMOpa3BUTUSA U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEIILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYaroluxcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K UETIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOTUYECKOE
obpazoBaHre 00yUYarOIINXCS.

JlanHbple HampaBlieHUs B OOyUYE€HHU XUMHUU OO0ECTIeUMBAIOTCS CIeNU(PUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHUM XHMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mnojxoaa K €€ m3ydeHuto. CoaepkaHHE CKIAIbIBACTCS M3 CUCTEMBI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHI O XUMHYECKOMN
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKHUX IPEJICTABICHUI
Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB 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 BO3MOKHOCTEHN MPAKTUUYECKOTO IPUMEHEHHUS U MOIYUYEHHUS U3YyYaeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl MO XHUMHU  CHOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
€€ CUCTEMHOM PUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOIAM
MO3HAHUS B Hayke. M3yueHue XMMHM NMPOUCXOJIUT C NPUBJICYEHUEM 3HAHUI U3
paHee M3YyYeHHBIX Y4eOHbIX mpeameToB: «Oxpyxkaromuii Mup», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOT0 IpeiMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BaXHEHUITNX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUECKHUX MOJIOKEHUHN, JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM TO3HAHUS MPU U3YYCHHH BEHIECTB U XMMHUYECKUX PEAKIUH, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
NI03HABATEILHON M Y4eOHO-HCCIIEOBATEIHCKON JIEATEIIBHOCTH, OCBOCHHUH TPABHUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu u3ydeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUS Ba)KHOE
3HaYCHHUE MPUOOPEITN TaKUE IEITH, KaK:

— (¢opMupoBaHHWE WHTEIUICKTYyalbHO pAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HU;

— HampaBJIICHHOCT, OOYyYEeHHs Ha CHCTEeMAaTHYeCKoe MpHOOIIeHne
oOydJarommxcss K CaMOCTOSITEIbHOW MO3HABATEIHLHON JESATEIHHOCTH, HAYYHBIM
METOJIaM TO3HaHMsI, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecIieueHre YCI0BUM, CIIOCOOCTBYIOIUX TPHOOPETEHHUIO 00YYaIOIIMMHUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIMI), MMEIONMUX YHUBEpPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITH H OICHWBATH SIBIICHUSA
OKPYXAIOIIEr0 MHpPA, MCTOJB3YysS 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMUH, PUMEHSATH WX MPU PEIICHUN TPOOJIeM B MTOBCETHEBHOM )XU3HU U TPYIOBOM
NeSITENHHOCTH;

— ¢opMmupoBaHHE y OOYyYaIOMUXCS TYMaHHCTHYECKHX OTHOIICHHUA,
MOHWUMAHUS TIEHHOCTH XWMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY W TPYJOBOM JACSTEIBHOCTH B LEIAX
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAOLIEH TPUPOIHON CPELBI;

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

OO1mee Ynco 9acoB, OTBEIEHHBIX JJIS H3YUYCHHS XUMUHU HAa 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).



COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DHU3NYECKUE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpoCThie U CIOKHBIE BEIlIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast popMyina. BaleHTHOCT aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHast Macca. MaccoBasi 10Jis1 XMUMHUYECKOTO 3JIEMEHTA B COEMHEHUH.

KomuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IWHWII BemecTtBa. Pacuérel 1o ¢opmynam
XUMHYECKUX COETUHCHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEIIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
buznuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, HAONIOJCHHE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPHKHEBBIX).

Baxueiume npeacTaBuTeId HEOPraHMYeCKMX BEUIECTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue xkucnopona. CrnocoOsl
NOJIy4EHUs KHUCIIOpoJa B JabopaTopuu W MNpOMbIIUIEHHOCTH. Kpyrosopot
Kkucinopoza B npupojie. O30H — aJIoTponHasi MoAU(PUKaLK KUCIOPOIa.



TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
dbusnyueckre u XUMUYECKHEe CBOMCTBA, MPUMEHEHHUE, CTOCOOBI ToNTydeHus. Kuciaorsr
Y COJIH.

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

dusnyeckue cBoMcTBa BOABL. Boma kak pacteBopurenb.  PacTBOpbI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [TosrydueHue oKCUIoB.

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

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

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

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONPEJEICHUE COACPKaHUs KACIOPOAa B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS 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 BUACOMATEPHAIIOB), HAOIOICHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 Monb, ucclenoBaHHE OCOOCHHOCTEW pAcCTBOPEHHUS BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJBI C METallaMH (HATpUEM U
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOTIOIEHNE N3MEHECHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS



okcuna meau () ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C METANIAMH, PEAKIUi
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

HHepuoauyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
ieMenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OxucIMTEeTbHO-BOCCTAHOBHUTEIbHBIE PeAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIE OKCU/IBI
Y TUAPOKCUJIBL.

[lepuonnueckuii 3axoH. [lepuoguueckas cucteMa XMUMHYECKUX JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucreMbl xumuyeckux siiemeHtoB J[. WM. Menneneesa. Ilepuoapl ¥ TIpynisl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMUYECKOTO
AJIEMEHTA T10 €ro MoJiokeHuto B [lepuoguueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paadyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUTUYECKNX U HEMETALUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoaudyeckon CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Uil pa3BUTUs Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIA U
rpa)KJaHVH.

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

Crenenb  okucneHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tponecchl okucieHus: 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 pa3noxKeHusl, COEAUHEHHUS ).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MIOHATUM, TaK Y MOHSITUU, SIBIIOIINXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI' O LIUKJIA.



OO0mue ecTeCTBEHHO--HAyYHBIE TTOHATHS: HAYYHBIM (paKT, TUIIOTE3a, TCOpHUS,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
SKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIW/I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJICKTPHUYCCKHH 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe€ COCTOSIHUE BEIIeCTBA, Ta3, (u3nueckue BEIWYWHBI, €IUHHUIIBI
U3MEPEHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIEC TOPOJIBI, TTOJIE3HBIE
VCKOITAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJHsl, KATbLHSA U X COSIMHEHUM
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BemeCTBa: BHUJIBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKU U
BUJA XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Kiaccuduxanusi XuMUYECKUX peaKiyii Mo pa3IudHbIM IPU3HAKaM (T10 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETICHENW OKUCICHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaau3atropa). JK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M IeTepPOreHHBIX
peakiusx. [lonsatue o katanuze. [loHsATHE O XMMHUYECKOM paBHOBECHHU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XHMHUYECKOM PEAKIUMU U TMOJO0KEHHE XUMHUYECKOIO
PaBHOBECHS.

OKHUCITUTEIPHO-BOCCTAHOBUTEIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaKIuu. CocraBneHue YpaBHEHUH
OKHUCJIUTEJIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HUCIOJBb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopust 37EKTPOIUTUYECKON TUCCOUMUAMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U C1a0bIe AJIEKTPOJIHUTHI.

Peaxiiun noHHOro o6mMeHa. Y cnoBusl MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAllEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. (CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THIpOIH3E CONE.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu ot
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BEIIECTB, MTPoIIecca TUCCOIMAIUU KUCIIOT, HIeI04Yel U coieit (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK MPOTEKaHUd peakluil HOHHOro obOmeHa (oOpa3oBaHuE OcajKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miass xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOTE€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMO/ICHCTBHE
C MeTajulaMM, HeMeTaJjlaMu, wLienoyamu). XiopoBojopoAd. ConsiHas KHUCIOTa,
XMMHYECKME CBOMCTBA, IMOJy4YeHUE, NOpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IpUpOE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CePhI. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, Gu3ndecKkrue 1 XUMUIECKUE CBOMCTBA (O0IIHe KaK MPeJICTaBUTEIS
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoTel. CONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJab(aT-HoH.
Haxoxnenue cepbl u €€ COCOUHEHUM B MNPUPOJE. XHMHUUYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.



OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHSA. A30T, paclpOCTPAHEHHUE B MPUPOJE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XuMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMsI. A30THasl KHCIIOTa, €€ MojydeHue, (PU3NYeCKHue U XUMHUUYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAJIbHBIX YI0OpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopras kucinora, GU3MYECKHEC M XMUMHUYCCKHE CBOHCTBA, MOJIYYCHHE.
Ncnonb3oBanue hocharoB B kKauecTBe MUHEPAIbHBIX YI0OpEHUH.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B mpupoje, pu3nyeckue U XuMUYECKUe CBOMCTBA. AJICOpOLUs.
Kpyrosopor yrimepona B mnpupoae. OKCuIbpl yriepoaa, HUX (U3MYECKUE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TpoOsIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3P¢dekT. YroibHas
KACIIOTa U €€ colid, UX (PU3MYECKME M XUMUYECKHE CBOMCTBA, MOJIYyYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepojaa (MeTaH, 3TaH, STUJIECH, alleTUIIEH, dTaHOJI, TJIMLEPUH, YKCYCHas KUCIIO0TA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yrieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TOJyYCHUE U
npumenenue. CoequHeHHsI KpeMHus B mpupoe. O01iue npeacTaBieHus 00 OKCcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX WCIIOJNB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimembl 0Ge30mMacHOTO  HMCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4eHHe 00pa3IoB HEOPTraHMYECKHUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB



UX TIPOTEKAHUS, OMBITHI, OTpAKAIIHNE (PUINYECKUE M XHWMUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAaHHE BUIAECOMATEPUAIIOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHNE TIpoliecca O0yrIIMBaHUs caxapa Mol IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHUE XUMUUECKUX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
IPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOWCTBaMM a30Ta, Gocdopa U UxX
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u GochopHBIX yIOOpeHUH, MojaydeHue, coOupanue, pacrno3HaBaHUE U U3YYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W HW3yyeHUE MPU3HAKOB MX MPOTEKAHHs, B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUAIOB), HM3yYEHHE MOJIENe KpPUCTANIMYECKUX PEMIETOK aliMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa, IMOJIy4YEHHE,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKMCIIOrO rasa, MpoBEICHUE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3ajad Mo TeMe «BaxHellme HeMeTallbl U HX
COEAUHEHUS.

Mertasiibl 1 MX COeINHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTAIIIOB. MeTtajinueckas CBs3b U
METAJUIMYECKAasi ~ KPUCTAUIMYECKAas  pEmIETKA.  ODNEKTPOXUMHUYECKUH  pAX
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPAITIOMUHUMN, OpOH3a)
U X PUMEHEHNE B OBITY ¥ IPOMBIILIEHHOCTH.

[llenounsie mMeTauibl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHbIX METaUIOB M UX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoje. PU3NUECKUE U XUMUUYECKHE CBOMCTBA MarHus U



Kayiblusl. BaxkHeime coequHeHus Kainblius (OKCUI, TUIPOKCH I, con). JKECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AnmoMUHUH: TIoJI0)KeHUE B [leproinueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHuE aroma, HaxOxXAeHUE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA aIOMUHHUA. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCHUIIA
ATOMHUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJbIUSl W HATpUs C BOJOW (BO3MOXHO UCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJb30BAHUE  BUJIEOMATEPUATIOB), IMPU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbLIKs, ATIOMUAHUSA, [IMHKA, sxese3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA AIFOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4y no TeMe «Baxueimue
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 3arpsA3HEHHE OKpYXKarlied cpeabl (MpeaenbHasi JOoMmyCcTUMas
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 MpH WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI' O LIUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAY4YHbIM (DAaKT, 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, HYKJIH]I, U30TOIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJIYIPOBOJHUKH, JUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs]
peméTKa, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHIIBI W3MEPEHHUs, KOCMHUYECKOe
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: atmocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIE TTOPO/IbI, TIOJIE3HbIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B X0J€ OOy4eHUs XMMHH B €IUHCTBE Y4YeOHOU u
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMAIM3ALIUH O0yYarOITUXCSI.

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

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON 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,  Yy4eOHO-UCCIIEeNOBATENbCKOM, TBOPYECKOM W JIPYyruX  BHJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ 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 TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XUMHUU B ITO3HAHUHU 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
HAaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTU W YPOBHA OOy4YeHHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOJIs, HAPKOTHUKOB, KYpeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 podeccuil u Tpyaa pa3auyHoro 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 CIIOCOOHOCTU K XMMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTHYECKH 1EJ1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHMS, MOHHMAHHME ILIEHHOCTU 3J0POBOr0 H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
paBuil O€30M1aCHOTO MOBEJAEHUS MPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTyal X,
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 MPOOJIEeM M MyTel WX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUs MUPOBO33pPEHUS OOIIICHAYYHbIE TTOHITHS (3aKOH, TEOPHUs, TPUHITHII,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O I€JIOCTHOMN



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHATHS JUJIs1 OOBSICHEHUS OTICNIbHBIX (PAKTOB U SIBICHUHN, BHIOUPATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
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 —
XUMUYECKUH 3HaK (CUMBOJI DJIEeMEHTa), XuMHudeckas G(opMmylia W ypaBHEHHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKH U3YYaeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB U XUMUUYECKHUX PEAKITUH,
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 KAU4ECTBE OCHOBBI TSl (JOPMUPOBAHUS THITOTE3HI TIO IIPOBEPKE
IPABMWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €T0 PE3yNbTar, (GOPMYITHPOBaTH 000OIICHUS 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 UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOIAMMBIX [IJISl BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMANBHYIO (OopMy MpeAcTaBiIeHUs UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCIJIeIOBATEIbCKON ACSITEIIbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
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
obcyxmaeMol TeMmbl, (OPMYIUPOBATH CBOM MPEIJTOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
PE3YNbTATOB BBIMNOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (11abopaTopHOro OmbITa,
71a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUeOHOTO MPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIENOBAaTENbCKOM  JAESITENIbBHOCTH  HpPU  PELIECHUU
BO3HUKAIOLMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSMHU, «MO3TOBBIC HITYPMBD», KOOPIUHAIUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSATEIbHO ONPENENSATh LEIH JAEITeIbHOCTH, IJIAHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
NPEMIOKEHHBIA AJITOPUTM JIEWCTBUU IIPHU  BBINOJHEHUM 3aJaHUN C Y4ETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
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 CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA 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 BELIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PpEeaKIUU PasJIOKEHUs, PEeaKIMu 3aMEIICHUs, 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 JOJis BeIIeCTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMUKY JJIsi COCTaBiieHHs (opmyJ
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
dbopmynaM, BHJ XUMHYECKOM CBs3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsi si7pa, oOIIee YuCII0 IIEKTPOHOB U
pacrpeereHre Ux Mo JIEKTPOHHBIM CIIOSAM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYACTBYIOIIUX B PEaKUUU
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOrOo 3JIeMeHTa 1o (opMylie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU peakLny;

PUMEHSTh OCHOBHBIE OIE€pPAllU MBICTUTEILHON AESTEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alHio, KiIacCUu(UKaIINIO,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€H — JUIsl MU3YyUYECHHUS CBOMCTB
BEIIECTB U XHUMHYECKUX pEaKIui, €CTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0BaTh IPaBUJIaM MMOJIb30BaHUS XMMHUUYECKOU OCYAOM U J1aDOpaTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIMSIMU TO BBIMOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(Bomopoza M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIIbIO MHIUKATOPOB (akMmyc, (peHondTanenH, MEeTHIOpaHK

U Ipyrue).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJ€HTHOCTH, 3JEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XHMHUUYECKOE€ paBHOBecHe, OOpaTUMbIE W



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, AJIIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYECKast CBA3b (koBaJIEHTHA, MOHHAs,
METaJUTMYECKasl ), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3US METAIIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEaKUUU, MPEIEIbHO JOMYCTUMAsl KOHLEHTPALMS
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JUJIsi COCTaBlieHUs (opMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJ€HTHAs, WOHHAs, METaUIMYecKasi) B HEOPraHWYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akonHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TAOIUIIE, C YUCIOBBIMU
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 HUX COEJUHEHUHN B Ipelesax MalblX MEPUOJIOB U
IJIaBHBIX MOJAIPYNN C YYETOM CTPOCHHS MX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, O M3MEHEHHIO CTENEHEH OKHCICHHS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CcrenuduuecKkrue XUMHUYECKHE
CBOMCTBAa MPOCTBHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi ONUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

COCTaBJSAITb YPABHEHUSI BJIEKTPOJIUTUYECKOW JTUCCOLUMAIMU  KHCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, YypaBHEHUsA peakuuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXK/y BELIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpblBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH
HOCPEACTBOM COCTAaBJICHMSI 3JIEKTPOHHOTO OanaHca 3TUX PeaKIuii;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH TPOTEKaHUs] XMMHUYECKHUX MPEBPALICHUI B pa3iIMYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOIO 3JEMEHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOHN peaKlny;

COOJTIO/IaTh TIPaBHJIA TIOJIB30BAHUS XMMHUYECKOM MOCYI0N U JIa0OpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBUia OOpamleHUuss C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSIMH IO BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMHYECKUX OTIBITOB IO TOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yriaeKucioro rasa);

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIOIINE KAY€CTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-, UOIUI-,
kapOoHat-, ¢ocdar-, cuIMKaT-, Cyiabdar-, TUAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUSI M HMOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAIlMU MBICIUTEIHHON AEITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHUE, CUCTEMATU3AIIHIO, BBISIBICHUE PUUYUHHO-
CIIEICTBEHHBIX CBS3EH — JI1 M3y4EHHUS] CBOMCTB BEUIECTB U XUMHUYECKHX
peaxiuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HaONIO/ICHNE,
U3MEpPEHUE, MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEeabHbI U MBICIECHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb
11 €CTEeCTBO3HAHUS 1 5 0 5 bubmuoreka [JOK
' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEKa
BerectBa u xuMuueckue bu6nunoreka [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo paznueny 20
Pasjen 2. Baxueiilune npeactaBuTe i HEOPraHMYeCKUX BellecTB
21 Bosayx. Kucnopon. [lonsarue 5 0 1 bu6mmoreka [JOK
' 00 oxcuaax https://m.edso0.ru/7f41837c
Bognopoa.llonsarue o kucnorax bu6mmoreka [IOK
2.2 8 0 1
U COIIX 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

Pa3nen 3. [lepuoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 3jiemeHToB JI. U. MennaeneeBa. CTpoeHHne aToMOB.
Xumunueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Ieproauueckuii 3aK0H U
[Teproguueckas cucrema

Bu6nuoreka [JOK
el B
aTroma
XuMHUUECKas CBS3b. BuGmorexa LIOK
3.2 OxucnmrensHo- 8 https:/m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaK]_[I/II/I
Hroro nio pas ey 15 Et?r?s?;;?eecjcstgﬁ/ﬁmws?c
PeszepBHOE Bpems 3 bubamorera LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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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 0 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX bubmmoreka [JOK
1.2 . 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPONIUTHYECKAS JUCCOIHAITHSI. 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 0 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemerToB VIA-rpynmsl. Cepa u e€ 6 0 0 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKA XUMHYECKHUX Eut6 LOK
UOTMOTEeKA
2.3 anemeHToB VA-rpynmsl. A30t, hocdop u ux 7 0 1 httos://m.edsoo.ru/7f412636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB |V A-rpynmsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . DYHIBL POt https://m.edsoo.ru/7f41a636
KPEMHHI U UX COeIUHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJJIbI M HX COeTUHEHUA

. bubmuoreka [JOK
A1 4
3 Obmue cBOCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykamas cpeaa
4.1 BemectBa 1 MaTepraibl B )KA3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB DJIEeKTPOHHbBIE
Ne nupposbIe
Tema ypoka Kontpoasnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
1 [Ipeamer xumuu. Poinb XUMHUM B )KU3HU 1 0 0 Bbubnunoreka [JOK
yeJioBeKa. Teja 1 BemecTsa https://m.edsoo.ru/ff0d210c
[Ipaktrueckas padora Ne 1 «IIpaBuiia paboThl
2 B JIabopaTopuy ¥ IPUEMBI 0OpaIeHUs C 1 0 1 bubmorexa [JOK
patTop p pail https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM)»
Bu6nunoreka [JOK
3 [ToHsiTHE O METOMAX TTO3HAHUS B XUMHH 1 0 0 httos://m.edsoo.ru/ff0d227e
Yucteie BemecTBa U cMecH. CItoco0bl bubmuoreka [IOK
4 . 1 0 0
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padora Ne 2 «Pa3nenenne
5} cMeceil (Ha mpuMepe OYUCTKH MTOBapEHHOM 1 0 1 bubmmorera [IOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN )
bu6nunoreka [JOK
6 ATOMBI H MOTIEKYJIEL . 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnuoreka [JOK
XUMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
Bbu6nunorexka IJOK
I1 1
8 POCTBIC H CIIOXHBIC BEIIECTBA 0 0 httos://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJIIPHOE yUYEHHUE 1 0 0 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumuuaeckas ¢popmyra. BajeHTHOCTh aTOMOB bubmorexa [TOK
pMY3. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJIEMEHTOB
OTHOcHUTENIbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTenbHAs MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1sI XUMHYECKOI'0 JIEMEHTA B bubmnoreka IJOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Mosib. MonsipHast bubnmnoreka [HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Ouznyeckre U XUMHUYECKUE SBICHUSI. bubnnoreka [HOK
XuMHU4YecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycaoBusl NIPOTEKaHUSA bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUHN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XHUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus konuuecTa, Macchl BELIECTBA MO bubnmnoreka [HOK
YPaBHEHUSIM XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIeCKUX peakiui
18 (coe I/IH(EHI/HI A3JI0KEHUS 3a1\I;emeHI/Is[ bubnuorexa [IOK
A P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O6o0menre u bubmmorera LIOK
H AT H https://m.edsoo.ru/f0d40cA
CHUCTEMaTHU3AIIMS 3HAHUM
20 KonTtponbhas padora Nel mo Teme «BerecTBa bubamnoreka [HOK
U XUMHUYECKHUE PEAKIIUI) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocras Bo3nyxa.
AE X bubmuoreka [JOK
21 Kucnopon — 31€MeHT 1 IpocTOE BELIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusznueckue U XUMHUECKHE CBOMCTBA

22 KHCII0poJia (peakuy OKHCIICHUS, TOPEHHUE) bubmorexa [TOK
poa (peartt » TP ' https://m.edsoo.ru/ff0d4614
IlonsTHe 00 oxcHAAX
Crioco0bI moTyueHus: KUCIopoia B
23 71a00paTOPUU U IPOMBIIICHHOCTH bubmmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kucnoposa
TemnoBoil 3PpPEeKT XUMHUUECKON peaKIuu,
24 ITOHSATHE O T(i)(bMOXI/IMI/ILIeCKOM paBH:HI/II/I bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUECKUX PEAKIIUIX
TomnmmBo (HEDTh, Yrollb ¥ METaH).
25 3ar }IBHCI-EI/qu])SOB o a, CIIOCOOBI iro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBPAICHUS
[Ipaktrueckas padora Ne 3 mo Teme
26 «[Tonyuenne n cooupanme KUCIOpOIa bubnuorexa [IOK
v . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €r0 CBOWCTB»
97 Bonopon — 35ieMeHT 1 pocToe BEEecTBO. Bbubnunorexka IJOK
Haxoxnenue B npupoae https://m.edsoo.ru/ffod4ddo
28 ®du3nyYecKre 1 XMMHUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTaX U COMIAX bubmorera [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TTONTyYeHHUsT BOJIOPOIa B bubnuoreka [IOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
31 «ITonyyenne u cobupanue BOIOpoOaa bubmiorexa HOK
yi . p AOpOAa, https://m.edsoo.ru/ff0d4f42
W3YYCHUE €T0 CBOMCTBY»
b K
32 MonsipHbiii 00bEM Ta30B. 3aKOH ABOTazipo nommorexa O

https://m.edsoo.ru/ff0d542e
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Brrunciaenus O6’BéMa, KOJIMYCCTBA BCUICCTBA

33 rasa Io €ro u3BeCTHOMY KOJUYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
Brruncnenus 00bEMOB Ta30B 110 YPaBHEHUTIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peaitt o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
35 du3nyeckre U XUMHUUECKHE CBOMCTBA BOILI bubmiorexa HOK
A https://m.edsoo.ru/ff0d587a
bubmnoreka IJOK
36 CoctaB ocHoBanui. ITonarue 06 nHAMKaTOpaX
g P https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hacwienasle u
37 HeHacmmeHme paCTBO bl. MaccoBast 10/ bubmorexa HOK
P Pbl- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[Ipaktuyeckas padora Ne 5 mo Teme
38 «IIpuroroBiieHre pacTBOPOB C ONPeIeIEHHON bubmorexa HOK
P . . P p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JI€i pacTBOPEHHOTO BEIIECTBAY»
39 Kontponsnas pabora Ne2 o teme bubmuoreka [IOK
«Kucnopon. Bogopoxn. Boga» https://m.edso0.ru/ff0d6342
OKcupl: cocTaB, KiaccupuKaIms, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: coCcTaB, KilacCupUKaLIUA, bubnunoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XUMHYECKHE CBOMCTBA bubmuoreka IIOK

OCHOBAaHHUI

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: coctas, kiaccudukanms, bub6nunoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 IlonmyyeHne 1 XMUMUYECKHE CBOMCTBA KUCIOT bubmorexa [JOK
ya https://m.edsoo.ru/ffOdfee2
46 Comnu (cpenHue): HOMEHKIIATypa, CIIOCOObI bu6mmoreka [JOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
AKCIICPUMEHTAJILHBIX 3a/a4 110 TeME bu6nunoreka [JOK
a7
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUI
48 ['enernueckas cBsA3b MEXKIY KIaCCaAMHU bubnuoreka [JOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka [JOK
49 O0o0011eHne U cUCTeMaTU3alis 3HAHUI
m . https://m.edsoo.ru/00ad9ch?2
50 Kontponbnas padora Ne3 no reme "OcHOBHBIE bubnuoreka IIOK
KJIaCChl HEOPTaHMYECKUX COCIMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIaCCHPUKAITUU
51 XHMHYECKUX 351eMeHTOB. I[loHaTre o rpymmax bubmorexa [JOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOJHEBIX DJIEMEHTOB
[Tepuonnueckuii 3akon u [leprognueckas
52 cUCTEMa XUMHUYECKHUX 3JieMeHTOB 1. U bubmmorexa LIOK
T https://m.edsoo.ru/00ada52¢c
MeneneeBa
53 ITeproasl, TPYIIIEI, HOATPYIIIIEI bubmorera [OK
PHOJIBL, TPYIIHIEL, TOATPYT https://m.edso0.ru/00ada52c
54 Crtpoenune atomoB. CocTaB aTOMHBIX SIIIED. bubmoreka [JOK

N3oTo1m!

https://m.edsoo.ru/00ada342
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CTpOCHI/Ie SJICKTPOHHBIX 000J104€K aTOMOB

. bubnuoreka [JOK
55 anemenToB [lepuognueckoit cucremsr /1. U. htts://m.edsoo.ru/00adashe
Menneneena
XapakTeprucTUKa XUMAYECKOTO JIEMEHTA 10
56 €ro noJoXxeHuro B Ilepuonuueckon cucreMe bubnnorexa [OK
proa https://m.edsoo.ru/00ada824
. 1. MenaeneeBa
3uauenne [leproanueckoro 3akoHa s
57 a3BUTHS Ha pI/I g npaktuku. J[. U " bubmmorera [OK
p YK . P . I https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HbIN, TIEIAror U rpaKIaHiH
DIIEKTPOOTPUIIATEIIHHOCTh aTOMOB bubnuoreka [IOK
58
XUMHUUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnunoreka [JOK
59 5!
OHHAT XHMHIHECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHast XuMuyeckas CBA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOISIPHAS XUMHAYECKAs CBA3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nunoreka [JOK
62
Crenens okucieHH https://m.edsoo.ru/00adae28
63 OKUCIIUTEIILHO-BOCCTAHOBUTEIBHBIE DEAKIIUA budmiorexa [JOK
peaKtt https://m.edso0.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHN Bubmaorexa ITOK
https://m.edso0.ru/00adb076
65 Kontponbnas padora Ne4 no reme «CtpoeHue bubanoreka LIOK
aToMa. XUMHUYecKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBublit ypok. O6001meHue u bu6mmoreka LIOK

cucreMaTrus3anus 3HaHUHI

https://m.edsoo.ru/00adb33c
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67 PesepBHelit ypok. O6001IeHNE U 1 bubnmnoreka [HOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001eHne 1 1 bubmuoreka IIOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Iepuonuueckuii 3akoH. Ilepuoanueckas
1 CHUCTeMa XMMHYECKUX 3ieMeHToB J1. U 1 0 0 brbamorexa TIOK
Y https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MIEepHO0B
3 Knaccudukanust 1 HOMEHKIaTypa 1 0 0 bubmmoreka [[OK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMUYEeCKON CBSI3U U TUIIBI bubnuorexa [JOK
4 ) 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o reme
5 «IToBTOpEHUE U yriydraeHue 3HaHUH 1 1 0
OCHOBHBIX Pa3J/IeNIoB Kypca 8 Kiacca»
5 Knaccudukanus XuMHUECKUX peakuii mo 1 0 0 bubmmnoreka [IOK
Pa3IMYHBIM IPU3HAKAM https://m.edso0.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOW PEaKIIMH.
7 [ToHsiTHE O TOMOTE€HHBIX U T€TEPOreHHBIX 1 0 0 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
8 @DakTopsl, BIUSIOIINAE HA CKOPOCTh 1 0 0 bubnuoreka IIOK

XUMHYSCKON PCaKn U IMOJIOXKCHUC
XUMHNYECKOI'0 paBHOBCCHA

https://m.edsoo.ru/00adc28c
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9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOTUTUYECKON AUCCOLMALINH. bubnmnoreka [IOK
CuiibHBIC U C1a0bIe 2JIEKTPOJIUTHI https://m.edso00.ru/00adcd68

11 HoHHbIC ypaBHEHUS peaKIui Bubmorexa IIOK

P peaxt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUI
12 B CBETE IPEACTaBICHUI 00 bubmorexa [OK
e ~ https://m.edsoo.ru/00add5d8
3JIEKTPOTUTUYECKON JUCCOLMAIIIT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPECTaBICHUI 00 YJIEKTPOIUTUIECKOM bubmorera [IOK
pe P https://m.edsoo.ru/00add8b2
JIACCOLHAIIN
14 ITonsiTve o ruapoIU3e coneit bubmoreia HOK
s https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK
15 O0o0menue 1 cucTeMaTH3aIvs 3HaHHI
- H https://m.edsoo.ru/00addd12

16 [IpakTtuyeckas padora Ne 1. «Pemenue bubmuoreka [IOK
SKCIEPUMEHTAIBHBIX 3a71a4) https://m.edsoo.ru/00addbfa
KonTtponbhas padora N2 o Teme

17 «IIEKTPOIUTHYECKAS JUCCOLIAALTIS bubmaorexa HOK

P ’ https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIMU B PACTBOPAX)»

18 OO01mast xapaKTeprCcTUKA TAIOTCHOB. bubnuoreka [JOK
XUMHYECKHE CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ColstHas KHCIOTa,

P P . bubmuoteka [JOK

19 XUMHUYECKHE CBOMCTBA, MOJIYYCHHE,

IIPUMEHEHNE

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o Teme

20 «[TomyueHne COISTHON KUCIOTHI, U3yUeHHE bubamorexa [IOK
B y?  13YH https://m.edso0o.ru/00ade348
e€ CBOMCTBY
Brrurcnenus o ypaBHEHUSIM XHMHUECKUX
21 €aKIIMii, €CITU OJIUH U3 PEareHTOB JIaH B bubmmorera [IOK
PEaKIH, A P A https://m.edsoo.ru/00ade488
U30BITKE
29 O6mas xapakrepucTuka 31eMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTrponHbie MOIUGUKALIUN CEPBI.
23 HaxoxgleHHe Cephl H(lzaé COCI[I/IHGI})II/Iﬁ B bubnnorexa [IOK
P N https://m.edsoo.ru/00ade64a
npupoae. XMMHYECKHUE CBOICTBA cepbl
24 CepoBogopo/, cTpoeHue, Guzndeckue u Bbubmmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxkcuapl cepsl. CepHasi KMCIIOTA,
25 (1)I/ISI/III€CKI/IIC) " xmﬁnqewne CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XHUMHUYECKHUE PEAKIUH, JIEIKAIUE B OCHOBE
26 MPOMBIIIJIEHHOT O CII0C00a MOTYy4YeHUS bubmuoreka LIOK
CEpPHOM KUCIOThl. XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH Cpe/ibl COETUHEHUSIMH CEPbI
97 Brruncnenne MmaccoBol J0JIM BBIXOJIa bu6mmoreka [{OK
IIPOAYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuKa 3JeMeHTOB V A-
28 rpynmnsl. A30T, paclipoCTpaHEHHE B bubnuoreka LIOK
npupoe, pu3nyecKue 1 XuMHUIECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GU3NYecKue U XUMUIECKHE bubnmnoreka [IOK

CBOﬁCTBa, MMOJIYYCHHUEC U IPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o Teme

30 «[TomyueHne amMmmuaka, U3ydeHHe ero bubamorexa [IOK
. ye etk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIIOTa, €€ GU3NIECKHUe U bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHNE HUTPATOB U CONEH

32 aMMOHHS B KaUECTBE MUHEPAIbHBIX bubnuoreka LIOK
ynoopennii. XuMHUYeCcKOe 3arps3HeHne https://m.edso00.ru/00adf518
OKpY’KaroIIel Cpeibl COeTMHEHUSIMU a30Ta
dochop. Oxeun pochopa (V) u pochopuas

33 KHCTOTa, GU3NUYECKUE U XUMUYECKHE bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBA, OJTyUYEHUE
Hcnons3oBanue ¢pocdaroB B kKauecTBe
34 MHUHEPAIbHBIX YIOOPEHNI. 3arpsi3HEHUeE bubmmorexa HOK
p N YAOOP - arp https://m.edsoo.ru/00adfc20
MPUPOIHOIM cpenbl hochaTamu

35 Yraepon, pacipoCcTpaHEHUE B IPUPOJIE, bubnuoreka [JOK
(u3nueckue 1 XUMUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriepona, ux Gu3ndecKue u

36 XUMHUYECKHE CBOMCTBA. DKOIOTHYCCKHUE bubmoteka [JOK
po0JIEMBI, CBA3aHHbBIE C OKCUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYronpHas KUCIOTa U €€ CONu bubmmorexa [JOK

https://m.edso00.ru/00ae006¢
[Ipaktrueckast padota Ne 4 mo Teme
| bub6munoreka [JOK
38 [TomyueHue yriekuciaoro rasa.

KauecTBeHHas peakiys Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢
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HepBOHa‘-IaHLHLIC MIOHATHS 00

39 OpPTaHWYECKUX BEIIECTBAX KaK O bubmorexa [TOK
https://m.edso0.ru/00ae054e
COCIMHEHHSX YTIIepoia
40 Kpemnuwii u ero coeuHeHus bubmaorexa LOK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3aa4 110 TEME bubnmnoreka [IOK
«BaxHeimme HeMeTaJIIbl U UX https://m.edso00.ru/00ae0bf2
COCITMHEHHU S
Kontponbnas padora Ne3 o teme

42 «Baxneimue HeMeTaJlTbl U UX Bubmorexa [TOK

https://m.edso00.ru/00ae0e18
COCJIMHEHMUSI
OO01mas XxapaKTeprCTHKa XUMHUIESCKHIX

43 3JIEMEHTOB — MeTaJuIoB. MeTramueckas bubnmnoreka [{IOK
CBSI3b M METAJUIMYECKAsl KpUCTaJUIMnYecKas https://m.edsoo.ru/00ae103e
pemrérka. @U3NIECKUE CBONCTBA METAJIOB
XHUMHYECKHE CBOWCTBA METAIIJIOB.

44 DNEKTPOXUMHUYECKUH PsiJi HAPSKEHU I brbmxorexa [IOK

https://m.eds00.ru/00ae1156
METaJIJIOB
O61u11e criocoObl MOTYYEHUsT METAJIIOB.

45 CmutaBbl. Berauciienns mo ypaBHEHUSM bubnmnoreka [HOK
XUMHYECKUX PEAKIINM, €CIIU OUH U3 https://m.edsoo.ru/00ael1156
pEareHToB COACPKHUT MPUMECH

46 [TonsiTrie 0 KOPPO3UU METAILIIOB butamorexa LIOK

https://m.edso0.ru/00ae1278
bu6maunoreka [JOK

47 [lenormbre meTabI https://m.edso0.ru/00ae14b2

bu6mmoreka [{OK

48 Oxcuapl U TUIPOKCUIBI HATPUS U KaJIHs

https://m.edsoo.ru/00ael4b2
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[llenoyHo03eMeNnbHBIE METAIIIBI — KAJIbIIUN 1 bubmuoreka [JOK
49 .
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiime coenuHeHns KaJablUug bubmmorexa I{OK
a i https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CUCTEMATH3aIMA 3HAHUH
bu6mmoreka [{OK
52 JKécTKoCTh BOIBI U CITOCOOBI €€ yCTPaHEHUS
a yerp https://m.edso0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "KECTKOCTL BOALI U METOIEI €6 bubmaorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmoreka [{OK
54 AmoMuH#i
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOWCTBA OKCUAA U bu6muoreka LIOK
TUJIPOKCHU A https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kemneszo
https://m.edso0.ru/00ae1d86
57 Oxkcupl, rusipokcuabl u conu xenesa (1) u bubnuoreka [JOK
xenesa (111) https://m.edso00.ru/00ae35e6
58 O000111eHIE U CUCTEMATU3AlUs 3HAHU I
[Ipaktuyeckas padora Ne 7. Pemenue
59 DKCIEPUMEHTANILHBIX 3324 10 TEME bubmmorexa [{OK
p . a https://m.edsoo.ru/00ae3de8
«BaxkuenIme MeTabl U UX COeIUHEHUD)
Brrurcnenus mo ypaBHEHUSAM XUMHYECKUX
CaKIIMi, eCJIM OJIMH M3 pEarcHTOB JIaH B
60 5136LITK6 WU CONIE )KI/ITI:I)'I HMECH bubmmorexa [{OK
AeP . P ' https://m.eds00.ru/00ae1750
BrrunciieHrs MaccoBOi JOJIH BBIXO/a
MPOJYKTa PEaKiuu
61 O0001IeHE U CUCTEMATH3aIUA 3HAHUH
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Kontponsnas padora Ne4 o teme

62 . 1
«Baxneiye MeTamibl U UX COEAMHEHUSD)
63 BemecTBa u maTepuanbl B TOBCEIHEBHOM 1 bu6munoreka [JOK
JKU3HH YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE OKPYKAIOIICH 1 bubmuorexa [{OK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponbp XuMuM B pelIEHUH dKOJIOTMYECKHUX 1 bubnmnoreka LIOK
npobiieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6001meHue U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001meHue U 1 bubmuoreka [IOK
CUCTEMATU3ALMS 3HAHUU https://m.edsoo.ru/00adh33c
68 PesepubIil ypok. O6001eHNE U 1 bubnmnoreka [HIOK
CUCTEMaTU3aLMs 3HAHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO
«M3parenscTBO «IIpocBeeHue
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I11eCTBO

((HBI[&TGJILCTBO «HpOCBGHlCHI/IG»

METOANYECKHUE MATEPUAJIBI JJIA YUYUTEJA

8 KITACC

Panmenxuii A. M. Xumusi: quaaktudeckuid Matepuai: 8—9 k. / A. M. Pageuxwuii.
— M.: [IpocBemenue. I a p a H. H. Xumus. Ypoku: 8 k. / H. H. 'apa. — M.:
[Ipoceemienue.

9 KITACC

Panenxuiit A. M. Xumust: nuaaktudaeckuii matepuain: 8—9 ki. / A. M. Pajieuxui.
— M.: IIpocBenienue.

I'apa H. H. Xumus. Ypoku: 9 k. / H. H. I'apa. — M.: [Ipocsemienue.

Cypxona T. B. OI'D—2022. Xumus. 25 nyqmmux BapuantoB / T. B. CypkoBa. —

M.: IIpocselenue.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



8 KITACC
https://resh.edu.ru
https://m.edsoo.ru/7f41837
WWW.Prosv.ru
https://videourok.net

9 KIIACC
https://resh.edu.ru
WWW.Prosv.ru
https://videourok.net

https://m.edsoo.ru/7f41a636
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"BOPOBKOBCKASl OCHOBHASl OBLLLEOBPA30OBATEJIbHAS LLIKOJIA"
SICHOFOPCKOIO PAMOHA TY/IbCKOW OBJIACTM, Cynakos Muxann
Brnaaumumposwuy, JupekTtop
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