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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 (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH 00YyUaIOIINXCS;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
HAay4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

JlanHbple HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTIeUMBAIOTCS 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
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHM XHMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
NOHATHUNA O XMMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKHUX IPEJICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUY€HHs KaKk OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K APYTrOMY, BBITOJHSSI PYHKIIUUA OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYEHUS U3Yy4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOMN PUPO/IbI, IEHHOCTHOTO OTHONIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSI B Hayke. M3yueHue XUMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUI U3
paHee M3yYEHHbIX Y4eOHbIX mpeamMeToB: «Okpykawoimuidi Mup», «buonorus. 5—7
KJIAaCChI» U «DPu3uka. 7 Kinacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH YEJIOBEKA U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1a4a
y4eOHOTO TIpeIMeTa COCTOUT B (JOPMUPOBAHUN CHUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MMOHATHH, 3aKOHOB M TCOPETUUYSCKUX TOJIOKEHUM, TOCTYITHBIX
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HAyYHBIM METOJIaM TO3HAHUS MPU U3YYCHHH BEHIECTB U XMMHUYECKUX PEAKIUH, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEILHON U y4eOHO-HCCIIEIOBATEIBCKON JACSTEIIbHOCTH, OCBOCHUU TTPaBUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

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

— ¢opMuUpOBaHHWE WHTEIICKTYallbHO pAa3BUTON JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYIAHHUYECTBY, CAMOCTOSITEIILHOMY NPHUHATHIO PEIICHUH,
CTIIOCOOHOH alanTHPOBATHCS K OBICTPO MEHSFOITUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKoe MpHOOIICHHE
o0yJarommxcss K CaMOCTOSITEIIPHON IMO3HABATEIILHON AESITETbHOCTHA, HAYyYHBIM
METOJIaM TTO3HaHMS, (POPMHUPYIOITUM MOTHBAIIUIO W PA3BHTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecrieueHne yciaoBui, ClIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YJArOITUMHUCS
OTBITa Pa3HOOOPA3HOUN JEATETLHOCTH, IMMO3HAHUS M CaMOITO3HAHWS, KITFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHITNH), MMEIONINX YHHUBEpPCAIbLHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JICATCILHOCTH;

— (opmupoBanre oOmEed (QyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHITHP H OICHWBATH SIBIICHUS
OKPYXKAIOIIEro MHpa, WCTOJB3YysS 3HAHWUS W ONBIT, MOJYYCHHBIC NMPU U3YUCHUH
XUMUH, IPUMEHSATH WX MPU PEIICHUH TPOOJIEM B MTOBCETHEBHOMN )XKM3HU U TPYI0BOM
NeSATEIBHOCTH;

— ¢opMHupoBaHHE y OOYyYaIOIMUXCS TYMAaHUCTHYECKHX OTHOIICHUMA,
MOHVUMAHUS 1IEHHOCTH XHMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
1eaecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJIOBOM JACSATEIRHOCTH B LEJAX
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAOLIEH TPUPOIHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS  OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIIS W HANPABICHHOCTH JATLHEUIIETO
o0yueHus.

OO11ee Ynco 9acoB, OTBEIEHHBIX JIS H3YUYCHHS XUMUHU HAa YPOBHE OCHOBHOTO
obmiero obpaszoBanus, cocrabiser 204 daca: B 8 ximacce — 102 gaca (3 gaca B
Heneno), B 9 kinacce — 102 vaca (3 gaca B Hezeno), To ecTh 1 gac (8 kimacc) u 1 gac
(9 «xmacc) 3a cuér wactm OOIlI OOO, dopmupyeMoit ydaCTHUKAMH
o0pa3oBaTeIbHBIX OTHOIIEHUH.
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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 J10Jis1 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

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

Du3nyuecKue U XMMUYECKHUE SBICHUS. XUMHUYECKas peakuus U €€ MpU3HaKH.
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 XMMHYECKMX (FOpPEHHUE CBEYH, MPOKAJTUBAHUE
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 conu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue xkuciopoaa. CrocoOsl

NOJIYYEHHSI KHUCJIOpOJAa B JIaDOpaTOpuM M MPOMBIIIJIEHHOCTH. KpyroBopoT
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TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE pEeaKIuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
busnueckre u XuMUYECKHUEe CBOMCTBA, MPUMEHEHHUE, CITOCOOBI TToTydeHus. KucnoTs
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. OCHOBaHUS.
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:  cosieoOpa3yroniye  (OCHOBHBbIE,  KUCJIOTHbIE, amMQOTEepHbIE) 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 MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aUMOJICHCTBHSI BEIIECTB C KHUCIOPOJOM U YCJIOBHS 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
WCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIIOACHUE 00PA3I[OB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJBI C METallaMH (HATpUEM U
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHCHUS
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okcuna meau (1) ¢ pactBopoM cepHOW KUCIIOTHI, KHCJIOT C METajulaMH, peakiuui
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

IHepuonuuyeckuii 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
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,
raJIoreHbl, 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 ssemeHToB J[. M. MengeneeBa. Ilepuoabl W rpymiibl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuonnueckoin 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 3axona u [leprnoanyeckoil 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.

Crenenbr  okuciieHusi.  OKHCIMTEIIbHO-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-BOCCTAHOBUTENBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COeAMHEHN).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MIOHATUM, TaK Y MOHSITUU, SIBIIOIINXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAyYHBIN (PaKT, TUIIOTE3a, 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
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUM C  HCIOJIB30BAHUEM  METOJIA
3JICKTPOHHOTO OajaHca.
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Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKOM 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 THApPONIHU3E CONE.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJ0puaa HaTpus ), KCCIEAOBAHIE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM 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 PEAKIIMI Ha MOHBI, PEIICHUE AKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHuss. CTpoeHne u (U3NYECKHe CBOWCTBA 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
IPUPOJIE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOO€HHOCTH 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
kucnoTel. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha Cylab(aT-HoH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
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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 TpoOsIeMbl, 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 CEIbCKOM XO03MCTBE.

[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 NPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yriieBogax — 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. CUIUKATHI, UX UCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimeMbl OGe30macHOro0  MCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHWMUECKUX BEIICCTB, CBOMCTB COJISTHON KHCJIOTHI,

IMPOBCACHUC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPpHUA-UOHBI U Ha6nm§ugﬂne IIPU3HAKOB
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UX TPOTEKAHUS, OMBITHI, OTpaKArOIMe (U3NYECKHE M XHMHUYECKHE CBOMCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHHE TIpoliecca O0yIIIMBaHUS caxapa Mol ISHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
pPOTEKaHMs, O3HAKOMJIEHHE C (DU3MYECKMMU CBOWCTBaMH a3oTa, ¢ochopa u uX
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoOH W HW3yyEeHUE 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 YIJIEM U YCTPOMCTBOM MPOTHBOrasza, IMOJIy4YEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHWE C TNPOAYKIMEH CUJIMKATHOM MPOMBILIIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3ajad Mo 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 cTtpoeHusi aToMoB. CTpoeHue MeTtaiuioB. MeTtamindeckasi 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 (CTajidb, 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.
du3nuecKue U XMMHYECKHE 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. Duznueckrue U XUMHUYECKUE CBOMCTBA 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, CTpoeHME atoma, HaxOXIeHHE B Ipupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
M. MeHneneeBa, cTpoeHHE aToMa, HaxoXJeHuWe B mnpupone. Dduszmueckue 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, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (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  BUJICOMATEPUANIOB), MPU3HAKOB  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
BUJIEOMATEPUAJIOB), UCClIe0BaHUE aM(OTEPHBIX CBOMCTB IUAPOKCHUIA ATIIOMUHUS 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 BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBas momoiib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

u3y4yeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABbI METAJUIOB, MOJHUMEpPHbIC
MaTepHuasbl).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
NOHSTUM, TaK U MOHSATUMN, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEJIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJENb, SBJICHHE, IapHUKOBBIHI
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHOE COCTOSIHUE BEILECTBa, Ia3, paCTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKA
peméTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHbIE TOPObI, TIOJIE3HBIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJbTATHI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIIMpeHue OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HHGOpMAIHEH O
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 KOMIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, Y4eOHOUCCIIeI0BATENHCKOM, TBOPUYECKOM U IPYTUX BUIAX NEATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TPHU BBIMOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3aJa4, BBIMTOJIHEHUH XWMHUYECKHX JSKCIIEPUMEHTOB,
CO37IaHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOITOHMMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ITOU yUEeOHOU AESITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEACHHE
U MOCTYNKH CBOUX TOBAPHUILEW C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIyYCHUE HOBBIX 3HAHUU MO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC

HABBIKOB CaMOCTOSATEIbHON paboThl C y4eOHBIMHM TEKCTaMH, CIPAaBOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JF0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
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) Tpy/10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil 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 TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCIIUTAHNS :

AKOJIOTHYECKH 1EJ1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAHUS, MOHHMMAHHUE LIEHHOCTU 3J0POBOIO H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIOACHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
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 M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopmMupoBaHUS MUPOBO33pPEHUS OOIICHAYYHBIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX TpPEIMETax M TO3BOJISIIOT Ha

OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (OPMUPOBATH MPEACTABICHUE O TIEJIOCTHOM
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHUIO Yy4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATUM (BBIIEIATH UX XapaKTEpHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yYCTaHABJIMBATh MPUYMHHO-CJICJACTBECHHBIC CBSI3M MEXAY OOBEKTaAMHU HW3YUYCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHH,
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 MOJICTBHBIX TIPEJICTABICHUN BBISABISATH W XapaKTEPHU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI /IS (POPMHUPOBAHHMSI TUTIOTE3HI TI0 POBEPKE
IPABMWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIEPUMEHTOB, yMEHUE HaOIoaTh 3a XOJO0M Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE MPUMEHSTh pazIu4HbIe METOJbl W 3alpOoChl IPU MOUCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIU3UPOBATHL B TIpolecce ydeOHOM W
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHUS 3a7]aBaTh BOIPOCHI (B X0/1€ AUAJIOTa U (WJIK) TMCKYCCUU) TIO CYIIECTBY
obcyxgaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
ACSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIUI0
PE3YNbTATOB BBIMNOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (11abopaTopHOro OmbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIBHOM M  MCCIIEOBAaTEIbCKOM  JEATEIbHOCTH  MPU  PELICHUU
BO3HUKAIOLMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHHBepcaJbHbIE YUeOHbIE NelCTBUA:

YMEHHE CaMOCTOSTEIbHO OINPENENSATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTABJISITh WJIA KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MIOJTYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX U PEAKIHSIX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MIPEAJIaraeMbIe B YCIOBHUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,

BBIACIAKOT. OCBOCHHBIC 06yT-IaIOIHI/IMI/ICSI HAaY4YHBIC 3HaHUA MCHUS U CHOCO6I:I
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEbHOCTU 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluH,
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, MOJIIPHAs Macca,
MaccoBasi JI0JIsI XMMHUYECKOTO JIEMEHTa B COCTUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHOH, AaHWOH, PAacTBOpP, MaccoBasi JOJIs BEIIECTBA
(TIpolieHTHAsI KOHIIEHTpPAIUsI) 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 PEAKIUN;

e OINpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpbiBaTh cMmbica [lepuomnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

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 OOO3HAYEHHUsS, KOTOPhIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00Iee YHUCIIO JIEKTPOHOB U
pacnpesieseHue ux 1o IEKTPOHHBIM CIIOSIM);

e KJIACCH(PUIUPOBATh XMMHUYECKUE AJIEMEHThI, HECOPTAHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYACTBYIOIIUX B PEaKUUU
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

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

e BBIYUCIISATH OTHOCUTEJBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3JIeMeHTa 1o (opMmyse COeIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU peakLny;

e TPUMEHATH OCHOBHBIE OMEPALIMH MBICIUTEIbHON AEITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTeMaTH3alNI0, KIacCU(UKAIIUIO,
BBISIBIICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3eM — JJI1 U3Y4YCHHUSI CBOWMCTB
BEIIECTB U XHUMHYECKUX pEaKIui, €CTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIIEJOBATh IPABUJIAM NOJIb30BAHUS XUMUYECKOM MTOCYI0M 1 Ta0OPAaTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKLUMSMH TIO BBIINOJHEHUIO J1aDOPaTOPHBIX
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 MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (eHOI(PTaTCHH, METUIOPAHK
U Ipyrue).

K xoniy oOydenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKi[usi, XUMU4YecKas CBs3b, TEIUIOBOM 3(deKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HE3JIEKTPOIUTHI, AIEKTPOJIMTHYECKAs TUCCOLUMALMS, PEAKIUH HOHHOIO

oOMeHa, KaTaliu3aTop, XHUMHYECKOE paBHOBECHE, QOpATHMbBIC U
Onepatop 340 00O "KomnaHus "TeHzop" ———
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, AJIIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYECKast CBA3b (koBaJIEHTHA, MOHHAs,
METaJUTMYECKast ), KPUCTAIUINYECKAs PEHIETKA, KOPPO3HS METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEaKUWH, MPEIETbHO AOMYCTUMAas KOHILIEHTPALUS
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSIX, 3apsj MOHA M0 XMMHUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
J€MOHCTPUPOBATh €ro MOHUMaHUE: ONMUChIBAaTh W XapaKTepHU30BaTh
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 TAOIHIIE, 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 WX COEAUHEHUH B Mpeleiax MayblX NEPHOJIOB U
IJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, N0 TEIIOBOMY 3(P(EeKTy, MO U3MEHEHHUIO CTENEHEH OKUCIICHHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) oOmMEe W crenuuueckue XUMHYECKHE
CBOMCTBAa MPOCTBHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi ONUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

COCTaBJSAITb YPAaBHEHUSI JJIEKTPOJUTUYECKOW JTUCCOLUMAIMU  KHCIOT,
LIETIOYEN U COJICH, TIOJIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKLIU MOHHOTO
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oOMeHa, YypaBHEHUsA peakuuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXK/y BELIECTBAMH PA3IMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakLui;

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 XUMHYECKOIO 3JEMEHTa MO0 (opMmyse COeAMHEHUs,
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 HHCTPYKUMSMH IO BBINOJIHEHUIO JITaDOPAaTOPHBIX
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-,
kapOonart-, ¢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, CUCTEMATU3AIINIO, BBISBICHUE TPUUUHHO-
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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[Ieproauueckuii 3aK0H U

31 [Teproguueckas cucrema 15 1 bubnnoreka LHOK
' XMMHUYECKHX dj1eMeHTOoB 1. 1. https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aroma
XUMHUYECKasl CBAI3b.
3.2 OKHUCINUTEIBHO- 13 1 bubmorexa [OK
' https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIC PEaKIIUN
bu6mmoreka [JOK
Hroro no pasnery 28 https://m.edsoo0.ru/7f41837c
Pazgen 4. **OcHoBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHUN **
OCHOBHBIC KIIACCHI Bbu6nunorexa [JOK
41 . 13 1
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/ff0
Hroro 13
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102 4 10
ITPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Kourpoasnbie | IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 10 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubnmnoreka [HOK
1.2 . 11 1 1
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOIIUTHYECKAS TUCCOLUAIIHS. bubnuorexa [JOK
1.3 13 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 34
Paznen 2. HemeTalinl M X cOeANHEHUSA
OO11as xapakTepuCTHKa XMMUYECKHX bubmuoreka [IOK
2.1 6 1
anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKA XUMHUECKHUX
2.2 anemeHToB VIA Cepam e€ 7 bubmorexa [JOK
. JIEMEHTOB -TPYTIIIBL. u
pyn P https://m.edso0.ru/7f41a636
COCTMHECHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 9 1 Bubmmorexa [JOK
' PYTHIR ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKAa XUMHUECKHUX
2.4 sneMenToB IVA-rpymmnel. Yriepon u 10 1 2 bubnnorexa [IOK
' . DYHIBL p https://m.edsoo.ru/7f41a636
KPEMHHUM U UX COCTUHEHUS
HToro o paszeny 32 Onepatop 340 000 "KomnaHus "TeHsop" | ————
AOKYMEHT FOARMCAH SAEKTPORROM ROAFMESIO
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Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

3.1 OOmime cBOWCTBA METAJLIIOB 7 E;i?;;fg;gﬁ}i £113636
3.2 Baxueline Metauibl U UX COEAUHEHUS 15 2 ?;i?;ﬁfg;gﬁ}; £412636
Hroro no pazneny 22
Pa3nen 4. XuMusi u oKpykamas cpeaa
4.1 BemecTsa u maTepuanbl B KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
Pazjnen 5. O6001menue u noBTOpeHne
5.1 O06001eHne 1 MOBTOPEHUE 8 2
Hroro 8
PesepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10

[npekTop
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoubnsie | IIpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb Xumuu B 1 bu6maunoreka [JOK
JKA3HHU 4esioBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO/Iax MO3HAHUS B 1 bu6mmoreka [{JOK
XUMUU https://m.edsoo.ru/ff0d227e
3 Tena u BemecTa. Pu3nyecKkue u 1
XUMHUYECKHUE CBOMCTBA BEILIECTB.
[Tpaktuyeckas pabora Ne 1 «IIpaBuna
paboTHI B TaOOpaTOPUU U IPUEMBI bubmuorexa [{OK
4 1
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
5 Yucteie BemecTBa U cMecH. CIocoObl 1 Bbu6munorexa [JOK
pasziesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
6 «Paznenenue cMeceit (Ha mpumepe 1 bubmmorexa HOK
N pHMep https://m.edsoo.ru/ff0d28c8
OYHMCTKU TOBAPEHHOW COJIH )»
bub6mumoreka [{OK
7 ATOMEI ¥ MOJIEKYJIbI 1
Y https://m.edsoo.ru/ff0d2a6¢
XuMHYeCcKue dJIEMEHTHL. 3HAKU bu6moreka [JOK
8 1
(CMMBOJIIBI) XUMUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [TpocThie U CIIOXKHBIEC BEIIECTBa 1 OnBepI%?og%LOlg 558 "%ngm "Tersop"
NAUCAH-3AEKTPOHHOM-AOARUCKHIO https;//m'edsoo'rUIﬁOdzaGC

NOKVYMEHT-AC
HIIRMERH
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bu6nmnorexa [JOK

10 ATOMHO-MOJIEKYJISIPHOE YUCHHUE
yp yi https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIECTB.
11 Xumuueckas popmyia. BaneHTHOCTD bubmmorexa LIOK
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OtHocuTeNbHAs aTOMHas Macca. bubmuoreka IJOK
12
OtHocUTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10151 XUMUYECKOT O bu6muoreka [[OK
13
AJIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
PacueTsr mo xumuaeckoit popmyie:
MaccoBasi 10JIs1 XUMUYECKOT O
14 3JIEMEHTa B COCTMHCHUH.
Haxoxnenue npocreiiieit popmMyIsl
BEILIECTBA [10 MACCOBBIM JIOJISIM
3JIEMEHTOB
15 KommuectBo BemecTBa. Moib. bu6nunorexa [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
16 DuU3NYECKUE U XUMUYECKHUE SIBJICHMUSI. bu6muoreka [[OK
XuMHuecKas peakius https://m.edsoo.ru/ff0d37fa
17 IIpu3Haky U ycia0BUs MPOTEKaHUS bubnuoreka ITOK
XUMHUYECKUX PEAKLIHI https://m.edsoo.ru/ff0d3a16
18 3aKOH COXpaHEHUs! MACChl BEIIECTB. bubnuoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koaudecTBa, Macchbl
bu6mmoreka [{OK
19 BEILIECTBA 10 YPAaBHCHUAM

XUMHYECKUX PEaKINi

https://m.edsoo.ru/ff0d5708
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20

Knaccugukarus XuMuuecKux
peakuuii (CoeMHEeHNs, Pa3IOKEHHUS,
3aMeNICHHsI, OOMEHa)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d3f34

21

[TpaxTrueckas padora Ne3 o reme
"XuMHUUYECKHE SIBJICHUS. XUMUYECKas
peakius 1 e€ npu3Haku'".

22

[Tpaktuyeckas padora Ned o teme
"V cnoBus NPOTEKaHUS XMMUYECKOU
peaxkun"

23

Brrancnenus mo YpPaBHCHUAM
XUMHUYECKOMH PCaAKIUU: KOJIMUCCTBA
BCIIICCTBA, MACCHI ITO U3BECTHOMY
KOJIMYCCTBY BCIICCTBA, MACCC
PCarcHToOB WK NPOAYKTOB PCAKIIUU.

24

M. B. JIoMOHOCOB — y4€HBIN-
sHnukioneauct. O6o0eHue u
cUcTeMaTH3alus 3HaHUH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d40c4

25

KonTtponbnas padora Nel o teme
«BemiecTBa 1 XUMUUYECKUE PEAKIIUI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

26

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucnopoa — anemeHT u
npoctoe Beniectso. O30H

bu6munoreka [JOK
https://m.edsoo.ru/ff0d448e

27

dusnueckre 1 XUMHUUECKUE CBOMCTBA
KHCIIOpoJa (peaKIy OKUCIICHHS,
ropenue). [lonsarue 00 okcumax

Bbu6munorexa [JOK
https://m.edsoo.ru/ff0d4614

28

CrniocoObI OTy4YeHHs KUCIOpOia B
J1abopaToOpHU U IPOMBIILICHHOCTH.
[Ipumenenue kucaopoaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

Onepatop 30 000 "KomaaHus "Tenzop”
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[npekTop
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TennoBoit 3¢ ekt Xumuueckoit
pEaKIiy, TIOHSTHUE O

bu6maunoreka [JOK

29
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMHUYECKHUX PEAKIIHIX
TormuBo (HEPTh, yroyib U METaH).

30 3ar HBHCI-(II/qu];OS . a, CIIOCOOBI ztro bubmorexa [OK

P A%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTrueckas pabora Ne 5 mo Teme
31 «ITonydeHnue u coonpanue bubmoreia TOK
v p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yYEHUE €TO CBONUCTBY

32 Bonopon — anemeHT u npocTtoe bubmuoreka LIOK
BenecTBO. HaxoxxaeHnue B npupoze https://m.edsoo.ru/ffod4ddo

33 Du3nYeCcKre 1 XMMUYECKHE CBOMCTBA bub6moreka [JOK
Bogoposa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo

bu6mmoreka [{OK

34 HonsTie o KHCIOTax H consx https://m.edsoo.ru/ff0d50d2

35 Crioco0sI oNTy4eHus BOAOPO/a B bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 6 mo Teme

36 «[lonyuenue u codupanue BogOpoaa bubmorexa HOK

yi . p FOPOAd, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE eTO CBOWCTBY»

37 MomnsipHblii 00bEM razoB. 3aKoH bubmmnoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus 00b€Ma, KOJIHYSCTBA

bu6mmoreka [{OK
38 BEIIIECTBA r'a3a M0 €ro U3BECTHOMY

KOJINYECTBY BELIECTBA UM O0BEMY

https://m.edsoo.ru/ff0d55a0
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39

Brruucienuss 00bEMOB ra3os I10
YPaBHEHUIO PEaKIIMU HAa OCHOBE
3aK0Ha 00BEMHBIX OTHOIIIEHUN Ta30B

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

40

dusznyeckre U XUMHUYECKUE CBOMCTBA
BOJBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

41

CocraB ocHoBanuii. [Tlongarue 00
WHINKATOpax

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d59e2

42

Bopna kak pacTBopuTEINb.
HacpineHHble 1 HEHACHIILIEHHBIE
pacTtBOpbl. MaccoBasi 7107151 BEIECTBa
B pacTBOpe

bu6maunoreka [JOK
https://m.edsoo.ru/ff0d5b40

43

[TpakTtuyeckas pabora Ne 7 mo Teme
«IIpuroroBiieHne pacTBOpOB C
onpeaeneéHHON MacCOBOM JOIeN
PacTBOPEHHOIO BEILIECTBAY

bub6moreka [JOK
https://m.edsoo.ru/ff0d5eba

44

PacueT MaccoBoOl 40/ BEIlIECTBA B
pacTBOpeE, MOJIIY4YEHHOM IpU
J00aBJIEHUH BOABI I APYTOro
pactBopa

45

Briuncienue MaccoBOU 10U
BEILIECTBA B PACTBOPE, MOITYYEHHOM

pu 100aBJICHUH KPUCTAIIOTUPATOB.

46

PacueTsl o xummyeckum
YPaBHEHUSIM C y4aCTHEM BEILECTB,
cozepaKaluxcs B pacTBOpe

47

Kontponbnas padora Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d6342
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Okcuppl: cocTaB, KiacCu(pUKaIINS,

bu6nunoreka [JOK

48
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XUMHUYECKHE CBOWCTBA
49 KHUCJIOTHBIX, OCHOBHBIX H bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
amM(OTEpHBIX OKCUIOB
OcHoOBaHHS: COCTaB, KIIAaCCUPUKAIIUS, bu6mmoreka [{OK
50
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
51 ITonmyueHnue 1 XuMHU4YECKHE CBOMCTBA bubnuoreka LIOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, knaccudukaus, bubnmnoreka [IOK
52
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
53 [TonyyeHnue 1 XUMHUYECKHE CBOWCTBA bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYypa,
54 CHOCOéBII) o )CHI/ISI XI/IMI/I‘IZSKI/IC bubamorera [IOK
N i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTuueckas padora Ne 8. Pemenne
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bu6mmoreka [{OK
55
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edso0.ru/00ad9b7c
COETUHEHUNY»
56 ['eneTnyeckas cBsi3b MEXAY Kilaccamu bubmuoreka [IOK
HEOPTaHUYECKUX COCTUHEHU https://m.edso0.ru/00ad9a50
57 O06o00meHre U CHCTEMaTH3aITHs bubnuoreka [JOK
3HAHUHN https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mmo teme
" bubmoreka [JOK
58 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela

Onepatop 340 000 "KomnaHus "TeH3op"
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59

HepBBIe IIOIIBITKH Knaccn(bmcaunn
XHMHYECKHX 3j1eMeHTOB. [lonsaTue o 1
rpynmnax CXOoAHbIX 3JICMCHTOB

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ffa

60

DNeMEeHTBI, KOTOpbIe 00pa3yIoT
amM(pOTepHBIC OKCUIBI M TUAPOKCUIBI

61

[Teproguueckuii 3aK0H U
Ilepuognueckas cucrema
XUMHYECKUX dj1eMeHToB 1. 1.
MenneneeBa

bu6nmorekxa [JOK
https://m.edsoo.ru/00ada52c

62

ITepuonpl, rpymnmsl, HOATPYIIIBI 1

bu6mmoreka [{OK
https://m.edsoo.ru/00ada52c

63

Crpoenne atomoB. CocTaB aTOMHBIX
saep. M3ororbl

but6munoreka [JOK
https://m.edsoo.ru/00ada342

64

CtpoeHue 3IeKTPOHHBIX 0007109eK
aToMOB 3JIeMeHTOB [lepuoanueckon 1
cuctemsl /. 1. MenaeneeBa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

65

OHepreTuyecKue ypoBHU U
HOyPOBHH aToMa; S-, P-, d-opOuraiy.

66

DNeKTpOHHBIE KOHPHUTYPALIUH U
AJIEKTPOHHO-Tpaduueckue HopmMyIabl 1
aTOMOB.

67

CtpoeHue 37eKTPOHHBIX 000JI0UeK
aTOMOB MepBbIX 20 XUMUYECKUX
aneMeHToB [leprnonnueckoi cucTemMbl
. . MenaeneeBa

68

3aKOHOMEPHOCTH U3MEHEHHS pajinyca

aTOMOB XUMHUYCCKHUX 3JICMCHTOB,

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHWE CPE[HAS1 OBLLLEOBPA3OBATEJIbHAS LLKOJIA N2 706
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METANIMYECKUX U HEMETAJUTMYECKUX
CBOICTB 110 IpyIIIaM U Mepuoiam

HN3meHenune cBOMCTB COSAUHEHNN

69 XUMHYECKUX 3JIEMEHTOB B IEPHOAAX
U TpyImax
XapakTepucTHKa XUMHYECKOTO
70 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnmnoreka [JOK
[Tepuognueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuoauueckoro 3aKkoHa
71 JUISl pa3BUTHS HAyKU U MIPaKTHKU. []. bubmuoreka LIOK
N. MenaeneeB — y4€HbIH, ITeIaror u https://m.edsoo.ru/00ada96e
rpakJaHUH
PesepBHblit ypok. O60011eHNE 1
12 CI/ICTI;MaTI/IBE}l]II_:I/IH 3HaHI/II§'IH / bubnnorexa [OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepoyHas padora
KontponbHas padora Ne4 o teme
73 «CTtpoeHue aroMa. XuMUYECKast bubmuorexa [{OK
cBsi3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora
DIIEeKTPOOTPULIATEIBHOCTH aTOMOB bubmuoreka [IOK
74
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6maunoreka [JOK
7 Horiast XuMHICCKas CBA3E https://m.edsoo.ru/00adac34
76 KoBanenTHas nosisipHasi XuMu4deckast bubnmnoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
77 KoBaneHTHast HenomnspHast bubmuoreka [IOK

XUMHNYCCKas CBA3b

[npekTop
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78

Kpucrannuueckue u amopQHbie
BEILECTBA. THUIIBI KPUCTAIIINYECKUX
PEIIETOK U UX XapaKTepUCTUKU

79

[TprurHBI MHOTOOOpAa3us BEIIECTB,
3aBHCHUMOCTb CBOMCTB BELIECTB OT
COCTaBa U CTPOEHUS.

80

CreneHp OKUCIIEHU

bub6munoreka [JOK
https://m.edsoo.ru/00adae28

81

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakinuu

bu6mmoreka [{OK
https://m.edso0.ru/00adb076

82

OKHUCITUTEIIN ¥ BOCCTAHOBUTEIHN

bubmuoreka [JOK
https://m.edso0.ru/00adb076

83

ITpakTrueckas padora Ne 8 mo Teme «
CocraBieHue ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAH OBUTEIBHBIX
peaKiuin

84

Bbruucnienus no ypaBHEeHHSIM
XUMHYCCKON PEaKIiK: KOIUYISCTBA
BEIIlECTBa, 00bEMA, MACCHI 10
H3BECTHOMY KOJIMYESCTBY BEIIECTRA,
00BEMY, Macce peareHTOB UJTH
MPOIYKTOB PEaKIIuu

85

Brrunciienus npocreiiein
MOJIEKYJISIPHOU (popMyJIBI BEllecTBa
10 U3BECTHBIM MAaCCOBBIM JI0JISIM
JJIEMEHTOB

86

PesepHbIil ypok. O0001IeHNE U
cucreMarui3anuia 3HAHHUHU 10 TEME

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ch?2

Ornepatop 340 000 *KoMraAnst “Tersop™

[npekTop
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((CTpOCHI/Ie aroMa. XuMHYecKas
CBA3b»

OKcHIBI: COCTaB, KiIacCupUKaIus,

87 https://m.edsoo.ru/ff0d664e
TpI/IBI/Ia.TII)HI)IC Ha3BaHUs.
IlonydyeHne 1 XUMHUYECKUE CBOIICTBA

88 yi https://m.edsoo.ru/ff0d664e
OKCHJIOB

89 [Tomryuenue KuCIOT https://m.edsoo.ru/ff0d67ca
dusznyeckre U XUMHUYECKUE CBOMCTBA

90 https://m.edsoo.ru/ff0d67ca
KUCJIOT

91 Knaccudukarus ocHoBaHUI https://m.edsoo.ru/ffodfee2

&7104H, UX CBOMCTBA U CIIOCOOBI

92 m https://m.edsoo.ru/ff0dfee2
MONyYeHUS
HepacTtBoprMbIe OCHOBaHHS, UX

93 pu p https://m.edsoo.ru/00ad9474
CBOMCTBa U CITOCOOBI TIOJTyUCHHS
[TonsiTe o rUAPOKCHIAX —

94 OCHOBAHHMSX U KHCIIOPOACOAECPHKAIIUX https://m.edsoo.ru/00ad9b7c
KUCJIOTax.
[Tonsitue 06 amdpoTepHbIX
TUAPOKCHUIAX . XUMUUYECKHE CBOMCTBA

95 AP a https://m.edso0.ru/00ad9a50
v nonydenue. [Ipumenenune
BAOKHEUIIINX OCHOBAHUM
Comu: cocraB, KnaccHpHKamus,

96 (ucan https://m.edso0.ru/00ad9ch2
TpPUBUATbHBIC HA3BAHUS
dusznyeckre 1 XUMHUYECKUE CBOMCTBA

97 . N https://m.edsoo.ru/00ad9ela
coneid. [Tomyyenue comneit
I'eHeTrn4yeckas CBSI3b MEXIY KilacCaMu

98 y https://m.edso0.ru/00adb33c

HEOPraHUYECKUX COCTMHEHU

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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[Tpaktuyeckas padora Ne 9. Pemenue
99 SKCHEPHMEHTAILERIG JANAT [0 TeMe 1 https://m.edso0.ru/00ad9cb2
«OCHOBHBIC KJIaCChl HEOPTAHUYECKUX
COEIMHEHUIN»
100 PesepBHBII ypoOK. O606£I.ICHI/IC u 1
CUCTeMAaTH3alNs 3HAaHUH
101 PesepBHBIiT ypok. O606vII.ICHI/Ie u 1
CUCTEMAaTH3aINS 3HAHHHA
102 PesepBHBIIT ypOK. O606£HCHI/I€ u 1
CUCTEMAaTH3aIHS 3HAHHUIA
OBIIEE KOJIMYECTBO YACOB I1O0 102 5 3
[MPOT'PAMME

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHUE CPEHASA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 706
MOCKOBCKOIO PAMOHA CAHKT-METEPBYPIA, Lioii FanuHa CepreeBHa,
[npekTop
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne arTa udposbie
w/n Tema ypoka Beero Koutpoabnbie | IlpakTuyeckue fllsyqeﬂuﬂ :)lﬁ[()l;l;onaTeanme
padoThI padoThI pecypebi
Ileprognyeckuil 3aK0H.

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

2 CBOMCTB XMMHUYECKHX 3JICMECHTOB 1 bubmorera IIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
BanentHocts. CocraBienne
dbopMyn HEOPraHUYECKUX BEIIECTB

3 110 BaJICHTHOCTH. THIIBI 1
XUMHYECKUX PEAKIIUH.

PaccraBnenue ko3¢ dunneHToB B
YPaBHEHUSX XUMUYECKUX PEAKIIUI

4 Knaccudukarus 1 HoMeHKIaTypa 1 bubnmnoreka [IOK
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

5 XUMHUYECKHE CBOMCTBA OKCHIOB U 1
OCHOBAHHM.

5 XHUMHUYECKIE CBOMCTBA KUCIOT B 1
conen

7 Buasl XuMu4ueckou CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAUTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

Onepatop 340 000 "KomnaHus "TeH3op"
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PacueTHble 3a1aun Ha BBIYUCIICHUE
MOJIEKYJISIPHOM MACChI U
KOJIM4ecTBa BemiecTBa. PacueTHoie
3a/1a4u Ha BBIYHMCIIEHUE MAacCOBOM 1
JIOJIM PACTBOPEHHOTO BEIIECTBA U
MAacCOBOH JOJIM DJIEMEHTA B
BEILIECTBE

O06001IeHre MaTepuaa 1o TeMe
«OCHOBHBIC TTOHSATHS XUMHI.

10

BxoaHol KOHTPOIIb 110 TEME:
«OCHOBHBIE TOHATHS XUMHUH U
OKHUCJIMTEIIBHO-BOCCTAaHOBUTEIILHBIC
peakun»

11

Knaccugukarus XuMmmuaeckux
peaKuuii Mo pa3IuyHbIM IPU3HAKAM

Bbu6munorexa [JOK
https://m.edsoo.ru/00adbcb0

12

DHepreTuka XUMHUYECKUX PEaKIIUi.
OHeprus akTuBanuu. TeroBoi

3¢ (hHeKT XUMHUECKON peakinu.
3akoH ['ecca u ero cieacTBus

13

[TonaTre 0 CKOPOCTH XUMUYECKOU
peakuuu. [IoHsITHE O TOMOT€HHBIX U 1
reTEPOreHHBIX PEAKIUAX

bubmmoreka [{OK
https://m.edsoo.ru/00adbe9a

14

ITonsATHE O XUMUYECKOM
paBHOBeCUHU. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTh XUMHYECKOU peaKIuu 1
7 TIOJIOKEHHUE XUMHYECKOT'O
paBHOBECUS

bu6mmoreka [{OK
https://m.edsoo.ru/00adc28c¢

15

Braucnenus no 1

TEPMOXHUMHUYECKOMY YPaBHEHUIO

AOKYMEHT HOARMCAHIAEKT
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHWE CPE[HAS1 OBLLLEOBPA3OBATEJIbHAS LLKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
[npekTop
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peaKLuu: TerIoBoro 3¢ pexra
XUMHYECKON peakinu 1o
KOJIMYECTBY BEIIECTBA, MACCE WITH
00bEMY ITPOpEarupoBaBILIETO WIH
00pa3oBaBIIETOCS BEIIECTBA

16

Xumunyeckoe paBHoBecue. [IpuHnumn
Jle-IlaTense

17

@DakTOpBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTI'O PABHOBECHS.
IIporaosupoBaHue BO3MOKHOCTH
IIPOTEKaHUS XUMUYECKUX
MPEBPALLECHUI B Pa3JIMYHBIX
YCIIOBUSIX

18

OKHUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE
peakuu

Bbu6munorexa [JOK
https://m.edsoo.ru/00adcade

19

VYpok- ynpaxknenue: CBoiicTBa
MIPOCTHIX BEIIECTB — METAJUIOB U
HEMETAJIJI0B, KUCIIOT U COJIell — B
CBETE MpeACTaBlIeHUuN 00
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuusx

20

[Ipaktuyeckas padora Ne 1.
Perienue sKcriepuMeHTAIBHBIX
3a/1a4 1o TeMe «OKUCITUTELHO-
BOCCTaHOBUTEIIbHBIC PEAKIIHI

21

KonTponbhast padora Ne 1 no reme
«OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKaHNS XUMHUYECKUX PEAKIHI»

22

:‘)J'ICKTPOJ'II/ITBI M HCOJICKTPOJIUTBI

AOKYMEHT T

INEL
HURYMIEATT

[npekTop

X

ARE FRP=Y
OATrTVICAT JJTERNTPOUMUI

Oar D
rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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23

Teopus 3IEKTPOAUTUYECKON
muccormanuu. CHIIBHBIE U ClIa0bIe
AJIEKTPOJIUTHI

bu6mmoreka [{OK
https://m.edsoo.ru/00adcd68

24

DIIEKTPOIUTUYECKAS TUCCOIUALIHS
KHCJIOT, OCHOBaHUM U COJICH.
Peakuuu nonHoro ooMeHna

25

HonHbIe ypaBHEHHUS peaKkil

bu6moreka [[OK
https://m.edsoo.ru/00add448

26

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHMH B CBETE IIPEACTABIICHUN
00 PIIEKTPOIUTUYECKON
JIUCCOIAIUU

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

27

Ypok-ynpaxHeHHE M0 TEME:
«CBOMCTBA KHCIIOT, OCHOBAHUI U
CoJIeH B CBETE MPEJCTaBICHUN 00
SIIEKTPOTUTUUECKON JUCCOIHAITII

28

XUMHYECKHE CBOMCTBA COJIEH B
CBETE MPECTABICHHUIA 00
AIEKTPOTUTUIECKON JUCCOIUAITITT

bub6munoreka [JOK
https://m.edsoo.ru/00add8b2

29

[TousiTue o runmponuse conen

bub6mmnorexa [JOK
https://m.edsoo.ru/00add9d4

30

VYpok-ynpaxuenue: MloHHble
YpaBHEHUS THAPOIINA3A COIEH

31

Brerunciienust Macchl MpoayKTa
peakLuy 110 U3BECTHOU Macce
OJIHOT'O M3 UCXOAHBIX BELIECTB,
B35TOrO B BUJIE pacTBOpA,
COZIEPIKAILETO ONPEACIEHHYIO

[npekTop
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rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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15.09.25 07:53 (MSK)

CepTtudukat 6578705DD2B2A84BBE2FA2B5DBBED28E
[evictByeT ¢ 06.03.25 no 30.05.26

Ornepatop 340 000 *KomraAns “Tersop* ———



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

KOHIOCHTpALlUIO paCTBopéHHOF (o}
BC€IICCTBA

O0001IeHrEe U CUCTEMAaTHU3 AU

bub6moreka [JOK

32
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 2.
33 «Penrenue 3xkcriepuMeHTaIbHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Konrtponsnas padora Ne2 o treme
34 «DNEKTPOIUTHYECKAS bubnmnoreka [HIOK
aucconuanusg. XuMU4YeCcKue https://m.edsoo.ru/00addecQ
PEaKIuu B pacTBOPax»
O01ast XapakTepPUCTHKA FaJIOT€HOB.
35 BaxcHeﬁmie cof WHEHUS XJIopa U bubmmorexa [OK
4 P https://m.edsoo.ru/00addfe2
WX HaXOXJICHHUE B IPUPOJIC
36 XUMHAYECKHE CBOMCTBA I'aJIOT'€HOB.
XUMHUYECKHE CBOMCTBA XJIOpa
XnopoBogopoa. ConsiHast KHCIIOTA,
37 XUMHYECKHE CBOMCTBA, MMOJYUEHHE bubmmorexa [[OK
’ ¥ i https://m.edsoo.ru/00adel104
MIPUMEHEHUE
[TpakTtruueckas padora Ne 3 mo Teme
38 «[TomydyeHne CoIsTHON KUCIIOTHI bubnnorexa [IOK
v ) . ’ https://m.edsoo.ru/00ade348
U3y4eHHUe e€ CBOMCTBY
Brrurcnenus o ypaBHEHUSIM
39 XUMHUYECKUX PEAKIUI, €CIIU OUH bubnnorexa LHOK
PEAKIIH, A https://m.edsoo.ru/00ade488
W3 pEarcHTOB JIaH B N30BITKE
40 OO0mras xapakTepuCTHUKA SJIEMEHTOB bubmuorexa [{OK

VIA-rpynibl

https://m.edsoo.ru/00ade64a

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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41

A.]'IJ'IOTpOHHBIe MOIII/I(I)I/IKE[I_[I/II/I CCPBHI.

Haxoxnenue cepol u €€
COECIMHEHUH B IPUPOZE.
XUMHUYECKUE CBOMCTBA CEPBI

bu6maunoreka [JOK
https://m.edsoo.ru/00ade64a

42

CepoBomopoi, CTpOeHuUE,
buznuecKkue 1 XUMUYECKHE
CBONCTBA

bu6mmoreka [{OK
https://m.edso0.ru/00ade802

43

Oxcuppl cepsl. CepHast KUCIOTA,
bu3HUYECKUEe U XUMUYIECCKHE
CBOICTBa, IPUMEHEHUE

bu6nmorekxa [JOK
https://m.edsoo.ru/00adea28

44

Oxcuppl cepsl. CepHUCTas KUCIIOTA,
(bu3nyeckue U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

45

XHUMHYECKUE PEAKIINH, JIEKALTUE B
OCHOBE ITPOMBIIIJIEHHOT'O CI10co0a
IIOJIyYEHUS] CEPHOU KHMCIIOTHI.
XHUMHYECKOE 3arpsi3HEHUE
OKpY>Karollen cpebl
COECIUHEHUSIMU CEPBI

bubmmoreka [[OK
https://m.edsoo.ru/00adec8a

46

Brruncnenue maccoBoil 1oau
BBIXO/]a IIPOJYKTA PEAKIUN

bub6munoreka [JOK
https://m.edsoo.ru/00adec8a

47

Brruncinenue MaccoBod 10U
BBIX0/1a IPOAYKTA PEAKIIUHA

48

OO0mrast XxapaKTepuCTUKA SJIEMEHTOB
VA-rpynmnsl. A30T,
pacrpocTpaHeHue B IPUpPOJe,
(bu3HYECKUE M XUMUICCKHEC
CBONCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO
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AMMHaK, ero GU3NIecKue u

49 XUMHUYECKHE CBOMCTBA, ITOIYYCHUE bubmmorera IIOK
’ ya https://m.eds00.ru/00adf004
U TIPUMCHEHUE

50 Coau aMMOHUS
[TpaxTrueckas padora Ne 4 mo Teme

51 «ITomydyeHne aMMHaKka, U3y4cHHUE bubmmorera IOK

yqv > YR https://m.edso00.ru/00adf180
€ro CBOMCTBY

52 Oxkcupsr azota (1, 11, 11, 1V, V)

53 A3OTHas KUCIOTa, €€ QU3NUECKUE U Bbub6munoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Vcnonp30BaHUE HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

54 00penuii. XMUMHYECKOE bubmorexa [JOK
yAobp ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIECH CpelIbl
COCAMHEHHUSIMU a30Ta
Dochop. Oxcun bochopa (V) u

95 (’pocg@)o pHaSI KHCH(i)Ta (b(bI/II)I;I/I(IIeZKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOyUYEeHUE
Hcnonb3oBanue pocdaros B

56 Ka4eCTBE MHUHEPAIbHBIX bu6muoreka [JOK
ynoOpenuii. 3arpsi3HeHne https://m.edso0.ru/00adfc20
IPUPOAHOI cpensl hochaTamu
Yraepon, pacrpocTpaHeHUE B

57 npu I()) e g)mnr‘){ecxl;e u bubamorera [IOK

PHPOIE, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
OKcuapl yriepojaa, ux Gu3sn4ecKue
YrIep . d bubmuoreka [JOK
58 1 XUMHUYCCKHE CBOMCTBA.

DKonorundyeckue npooaeMsl

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

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
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CBA3aHHBIC C OKCUAOM YIJICpOda
(V)

59

VYroapHas KUCIIOTa U €€ COIH

bu6munoreka [JOK
https://m.edso0.ru/00ae006¢

60

[IpakTuyeckas padora Ne 5 mo Teme
"TlomyueHune yrieKucioro rasa.
KauecTBeHHas peakius Ha
KapOoHaT-uoH"

bubmuoreka IJOK
https://m.edsoo.ru/00ae027e

61

[TepBoHavabHBIC TOHSATHS 00
OpPraHMYECKUX BEIIECTBAX KAK O
COCAMHEHHUX YIJIepoa

but6munoreka [JOK
https://m.edsoo.ru/00ae054e

62

erMHI/Iﬁ " €ro COCAUMHCHUA

bubmoreka [JOK
https://m.edsoo.ru/00ae080a

63

bop. bopHas kucnora

64

[TpaxTrueckas padora Ne 6.
Pemienne skciepuMEHTAIBHBIX
3a7a4 no teMe «BaxHeimine
HEMETAJIJIBI U KX COCIUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

65

Brruucnenns maccol (00bEMa; H.Y.)
MPOAYKTA PEAKIMU 10 JAHHON
Macce (00BEMY) UCXOTHOTO
BELIECTBa, COJIEPKAIETo
ONpPEIEIIEHHYI0 MACCOBYIO JOJIIO
npumeceid. O0o0IIeHne 3HaHU| IO
TeMe «BaxHelnme HeMeTaibl U UX
COCITUHEHHU S

66

KonTponbnas padora Ne3 no reme
«BaxHelnme HeMeTaJIbl U UX

1

1

COCANHCHU

co!

[npekTop

BOKYMEHT T
rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE

YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,

AFHACA - HHOA-RAAFHACKE
OAIrmICAA I7TERTPORROVI TOATNvVICDbrO
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OO61mas xapakTepucTuka
XUMHUYECKHAX DJIEMEHTOB —
MeTaUI0B. MeTaindeckas CBA3b U

bu6mmoreka [{OK

o7 MeTallInYecKast KpUCTaJUIMYECKast https://m.edso00.ru/00ae103e
pemérka. duznyeckre cBOMCTBA
METaJJIOB
XUMHYECKUE CBOMCTBA METAJIJIOB.
68 DIEKTPOXUMUYECKHUH Psijt bubmorexa LIOK
. https://m.eds00.ru/00ae1156
HaIpsKEHUN METaJIOB
O61u1re cnocoObl MOMYYEeHUs
MetaiioB. CrutaBbl. Beruucnenus
69 110 YPaBHEHUSAM XUMHUYECKUX bubmmorexa LIOK
. https://m.eds00.ru/00ae1156
peaKkuuii, €CIM OJIMH U3 pEareHTOB
COJIEPKUT MPUMECH
70 [ToHsiTHE O KOPPO3UHU METAILIIOB
Brruucienus coctaBa cmecei ¢
WCITOJIb30BAaHUEM PEIICHHS CUCTEM
71 ypaBHEHUH. Pa3inuHbIe TUIIBI
BBIYHMCIICHHUI MO0 YPaBHEHUSIM
XUMHYECKUX PEaKInil
72 [ToHsITHE O KOPPO3UHU METAILIIOB Bubmorexa [TOK
https://m.eds00.ru/00ae1278
bub6mmnorexa [JOK
73 [enorere MeTantE: https://m.edso0.ru/00ae14b2
74 OKCHUJIBI M TUAPOKCHUIBI HATPUS U bubamnoreka [IOK
KaJus https://m.edso0.ru/00ae14b2
75 [I{er04HO3EMENBHBIE METATIIBI — bubnmnoreka LIOK

KaJIbLIUHA U MarHui

https://m.edsoo.ru/00ael5e8

Ornepatop 340 000 *KoMraAnst “Tersop™

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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76 Bakueinume coeqMHEHNS KaJIbIUS 1 bubnnorexa [IOK
https://m.edso0.ru/00ael5e8
77 O060011IeHNE U CUCTEMATH3ALIUS 1
3HAHUU
78 JKécTkoCcTh BOJIBI M CITOCOOBI €€ 1 bu6mmoreka [{OK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuyeckas padora Ne 7 mo teme
79 "YKEcTKOoCTh BOIBI U METOMEI €6 1 1 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. bubnuorexa [JOK
80 AdtioMHHH ! https://m.edsoo.ru/00aelc64
81 AmdorepHbIe CBOMCTBA OKCUAA U 1 bubmuoreka [IOK
TUJIPOKCHU 1A https://m.edsoo.ru/00aelc64
bu6munoreka [JOK
82 Keneso ! https://m.edso00.ru/00ae1d86
83 OKcuipl, THIPOKCUIBI U COJIU 1 bubmuoteka [JOK
xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
84 O06o00mIeHre u cucTeMaTu3amus 1
3HaHUU
[TpakTuyeckas padora Ne§.
85 Pemenune skcnepuMeHTAIBHBIX 1 1 bubmuorexa [{OK
3a7a4 1o teme «Baxueiimme https://m.edso0.ru/00ae3de8
METaJUIbl ¥ UX COEIMHEHUS
Brruucnenus no ypaBHeHUSIM
86 XUMHYECKUX PEaKIINi, €CIIN OJUH 1 bubnmnoreka [IOK
U3 PEareHTOB J]aH B H30BITKE WIIH https://m.edso00.ru/00ae1750
COJIEPKUT NpuMecH. Brruncienus

JOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHWE CPE[HAS1 OBLLLEOBPA3OBATEJIbHAS LLKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
[upekTop
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MacCOBOM J10JIM BBIXO/A MPOAYKTA
peakmumn

87

O0001IeHrEe U CUCTEMAaTHU3 AU
3HAHUU

88

KonTtponbnas pabora Ned4 o reme
«BakHelinume MeTaIbl U UX
COEIMHEHUS»

89

BemecrBa u MaTcpualibl B
HOBCGI[HGBHOI\/'I JKH3HH 4YCJIOBCKaA

bub6munoreka [JOK
https://m.edsoo.ru/00ae3f50

90

XHUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpeibl

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

91

Ponb xumuu B perieHnn
HKOJIOTHUYECKHX MpolieM

bu6mmoreka [{JOK
https://m.edsoo.ru/00ae4270

92

O06o006mIeHre 3HaHui 3a Kype 9
kiacca. [lepuoanueckuii 3aK0H U
Ilepunonmueckas cucrema
XAMUYECKHX DJIEMECHTOB B CBETE
TEOpUU CTPOCHUS aToMa. Buabl
XHMHYSCKHUX CBI3CH

93

O06o0menne 3HaHuH 3a Kypc 9
kiacca. CTpoeHue BEIIeCTBa B
TBEPJIOM, JKUIKOM U ra3000pa3HOM
COCTOSIHUH. BUIBI XMMHYECKOH
CBS3H. 3aBUCUMOCTEL CBOMCTB
BEILIECTBA OT THUIIA
KPUCTAJUTMYECKOW PEIICTKH U BHUJIA
XUMHYECKOH CBS3H.

Onepatop 340 000 "KomnaHus "TeH3op"

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO
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94

O06006meHue 3HaHU# 3a Kypc 9
kiacca. Knaccuduxarus
XUMUYECKUAX PEAKLUHI 11O
Pa3IUYHBIM MIPU3HAKAM.
XHUMHYECKHE PEAKIIUU B PACTBOPAX.
I'mpponns conent.
[Iporuo3zupoBanre BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKUX
MPEBPALLCHUH B PAa3JIMYHBIX
YCIIOBUSIX Ha OCHOBE
MPEACTABICHUN XUMUYECKON
KUHETUKU U TEPMOJTUHAMUKHU.

95

O06o0menune 3Hanmit 3a Kype 9
Kjacca. XMMHUYECKHE CBOMCTBA
OKCHJIOB, OCHOBaHMI, KUCJIOT U
coJeii.

96

O06o0menne 3Hanmi 3a Kype 9
KJIacca. XMMHYECKHE CBOUCTBA
METAJIJIOB U HEMETAILIOB

97

O06006menue 3HaHuH 3a Kypc 9
knacca. CBOMCTBA KHCIIOT,
OCHOBAHMUI U COJIel B CBETE
MpeJICTaBICHUN 00
AJIEKTPOTUTHYECKOMN JUCCOIMAIIHH.
Honnble ypaBHEHUS

98

[TpakTrueckas padora Ne 9.
Pemienne skciepuMEHTAIBHBIX
3a/1a4 1o TeMe «XUMHYECKUe
peaxkum»

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHWUE CPE[HASA OBLLLEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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[Ipakruyeckas padora Ne 11.
99 Pemenue skcrepuMeHTaIbHBIX 1 1
3a51a4 1o Teme «MeTaJbl,
HEMETAJUTBl U UX COSTUHEHHUS
100 PesepBublit ypok. O6o01menue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
101 PesepBHbIi ypoK. O6O6UH16HI/IC u 1
CUCTEMAaTH3aINs 3HAHUIA
102 PesepHbIil ypok. O0001mIeHNE 1 1 bubnmnoreka [HIOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 100 5 10
[MPOT'PAMME

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO
rOCYAAPCTBEHHOE BHOAXXETHOE OBLLEOBPA3OBATEJIbHOE

[npekTop
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kon

IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsSIeMOro

00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTaTa

1 ITo Teme: «HepBOHa‘IaJ'ILHLIe XUMHWYCCKUC ITOHATHA

pacKpeIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIIOHSATHN: aToM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE
BEILIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi M MOJEKYJsipHash Macca, KOJIHMYECTBO
11 BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJsI XUMHYECKOTO
' 3JIEMEHTA B COCJAMHCHUH, MOJISIPHBIM 00BEM, XUMHYECKasT PEaKIus,
KIacCUPUKAIUS ~ PEaKIUil: peakiuu  COCIUHEHUsS, PEaKIuu
pa3NOXKEHUs, PEAKIMH 3aMEIICHUs, pEeakiuu OOMEHa, 9K30- H

SHJIOTEPMUYECKUE PEAKIMH, TETUIOBOM 3 (dEeKT peakiuu, pacTBop,

MacCCoBas A0 BCIICCTBA (HpOI_ICHTHaH KOHI_IeHTpaI_II/IH) B paCTBOpPC

19 HIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHH U
MMPUMCEHATH 3TH ITOHATHA IIPH OITMCAHUH BEIIECTB U UX npeBpameHI/Iﬁ

13 WCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJISi COCTABJICHHUS (POpMYIT
BEIIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHI

pacKpbIBaTh CMBIC 3aKOHOB COXpPAHEHHUsS MacChl BEIIECTB,
14 MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YUY€HHUS, 3aKOHA

ABoranipo

15 OIpeaciiATb BaJICHTHOCTHL ATOMOB  3JJICMCHTOB B 6I/IHapHBIX
COCINHECHUAX

16 KJIacCU(UIIMPOBATh XUMHUYECKHE peakuuu (10 YUCIYy M COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D PEKTY)

17 BBIYUCIIATh OTHOCHUTEJIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYHO MacCChl

BCIICCTB Onepatop 370 OO0 "Komnanus "TeHsop" |———

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO
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18 BBIUUCJIATHE MAaCCOBYIO JOJIFO XUMHYCCKOI'O 3JICMCHTA I10 (pOpMy.TIC

COCIUHCHUS,

1.9 BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B paACTBOPC

NPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOIIOIeHHE,
1.10 W3MEPEHHE, MOJCIMPOBAHHUE, OKCIEPUMEHT  (pealnbHBIA |

MBICJICHHBIN )

2 ITo Teme: «Baxuelime npeacTaBUTEId HEOPraHUYECKUX BEILIECTBY

2 1 paCKpI)IBaTI) CMBICJI OCHOBHBIX XHWMHYCCKUX HOHSITI/II\/JII OKCHUm,
KHCIIOTa, OCHOBaHHUE, COJIb

5 OIpEleNIATh NPUHAMIECKHOCTh BELIECTB K ONPEEIEHHOMY KIIACCy
COEIMHEHMII 10 popMyaM

2.3 KJIacCU(UIIMPOBATH HEOPTaHUYECKHE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOLIME XUMHYECKHE CBOMCTBa
24 BEILECTB Pa3IUYHBIX KJIACCOB, MOATBEPKAasl ONKUCAHUE MMPUMEpPaMuU

MOJIEKYJISIDHBIX ~ YPaBHEHUW  COOTBETCTBYIOUIMX  XHUMHYECKHUX

peakuuii

IMPOrHO31UpPoOBaATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
2.5 Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XUMHYCCKUX

MPEBpaIeHUH B pa3JIMYHbIX YCIOBUSIX

CIEAOBaTh MpPABUJIAM [OJIb30BAaHUS XHUMHUYECKOM TOCYIOH U
1abopaTOpHBIM O0OpPYAIOBAaHHWEM, a TaKXKe MpaBHJIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLUUSMHU IO BBINOIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOTYyYEHUI0 U COOUPaHUIO
2.6 ra3000pa3HBIX BEIIECTB (BOIOPOJA W KUCIOPOA), TPUTOTOBICHHIO
pacTBOpOB C ONPEACIIEHHOW MAacCOBOM JOJEH PacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOAUTH XMMHUUYECKUE SKCIIEPUMEHTHI
M0 Pacro3HaBaHUIO PACTBOPOB IIENOUEH M KHUCIOT C IMOMOIIBIO

WUH/INKATOPOB (JTakMyc, peHondranent, METHIOPAHXK U IpYTHe)

2.7 IIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIINU

ITo Teme: «llepuommueckuii 3akoH u llepmommueckass cucrema
3 xumuueckux s3nmeMeHToB J[. WM. MenneneeBa. CtpoeHHne aTOMOB.

Xummnueckas cBsa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHbBIC PCaKInum»

31 PaCKpbIBaATb CMBICII OCHOBHBLIX XHMHYCCKHUX TTOHATHH: AApO aroma,

3JIGKTPOHHBIM CIIOM aToma, aToMHas opOuTalb, paguyc aroma,

AO-O000-4,

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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XMMHYECKasl CBS3b, MOJSPHAS W HEMOJSAPHAs KOBAJEHTHAs CBS3b,
AJIEKTPOOTPUILIATENBHOCTh, HOHHAsl CBSI3b, WOH, KAaTUOH, AHHOH,

CTCIICHb OKHMCJICHHUA

3.2 KJIacCU(UIIMPOBATH XUMUYECKUE SJIEMEHTHI

OIMCBIBATh M XapaKTepHu3oBaTh TabnnuHyto popmy Ilepuoguueckoit
CHUCTEMBl XMMHYECKUX 3JIEMEHTOB: pa3jindaTh IOHATHUS «TJIaBHAs
3.3
noarpynna (Arpymma)» u «mobounas mnoxarpynma (brpymma)y,

«MaJiple» U «OOJIBIIHE)» NEprUoOaAbI

packpbiBaTh cMmbica Ilepuonnueckoro 3akona .M. Menneneesa:
34 JACMOHCTPHUPOBATH IIOHUMAaHUuE HCpHO}IH‘ICCKOﬁ 3aBUCHUMOCTH
CBOMCTB  XHMHYECKHMX O3JEMEHTOB OT HX T[OJOXKEHUS B

[Iepuonnueckoii cucreMme

COOTHOCUTh  O0O3HA4YEHHUsS, KOTOpPhIE HMEIOTCS B  TaOJIHIIC
«[lepuomuyeckas cucTeMa  XHMHYECKHX  simeMentoB  J[.W.
3.5 MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsn suapa, oOIiee 4Yuciio

3JIEKTPOHOB U pacIpeiesIeHNue UX O JIEKTPOHHBIM CJIOSIM)

36 OmpeaAciiaTh CTCIICHDb OKHCJIICHUA 3JIEMCHTOB B 6I/IHapHBIX

COCANHECHUAX

ONpEeNeNsATh BUJ XUMHUYECKOW CBs3M (KOBaJEHTHAs W HOHHAs) B

3.7

HCOPraHM4YCCKHUX COCAUHCHHUAX

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1 IIo Teme: «BemiecTBo U XUMHUYECKast peakuus»

PAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIN,
peaKkuy MOHHOro oOMEHa, KaTajau3aTrop, XMMUUYECKOE paBHOBECHE,
11 oOpaTtumble " HeoOpaTHMBble peakuuu,
OKHCJIMTEIbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHCIIUTENb,

BOCCTAHOBUTCIIb, OKHUCJIICHUC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

arrch o

aMpOTePHOCTH, —XHUMITYeeKast —€BA3h OTEROSMIAPOQAMQ O, |—
[IOKYMEHT MOZIMMCAH 3/TEKTPOHHON TIOZMMCEIO
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MeTaJIJII/I‘{CCKaﬂ), KpUCTAJUINYCCKAA peméTKa, CIIJIaBbl, CKOPOCTb

XMMHYECKON peakinu

19 HIUIIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMHNYCCKHUX MMOHATHHA H

MMPUMCHSATH 3TH MMOHATHA IPHU OIMUCAHUHN BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJIATh YPABHEHHS DJIEKTPOJIUTHYECKON TUCCOLMALUUA KHUCIOT,
1.3 LICJIOYEH U COJIEH, MOJHBIE M COKpalICHHBIE YPaBHEHUS PEaKLUU

WOHHOIr0 OOMEHa

14 PacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKIINI
MOCPEICTBOM COCTABIICHHS AJIEKTPOHHOI0 OanaHca 3TUX peakuui

1.5 MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKInU

ITo temam: «Hemeranabel U WX COeOUHEHUS» M «MeTAIBI M HX

COCANHCHU

XapakTepu3oBaTh  (omuchiBaTh) oOmMEe U creurduueckue
’1 XMMHUYECKHE CBOWCTBA MPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPkKAas
OlMCaHME TpPUMEpPaMU MOJIEKYJSIPHBIX U HOHHBIX YypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

99 COCTAaBJIATb YPABHCHHA peaKHHﬁ, MMOATBCPKAAOIUX CYIIISCCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPOrHO3UpPoOBaTh CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMU,
2.3 BO3MOKHOCTHU IPOTCKAaHUA XUMHUYCCKUX HpCBpaH_[eHI/Iﬁ B pa3JIMYHBIX

YCIIOBHSIX

CIIeIOBAaTh NpPaBWJIAaM TIOJIb30BAHUS XMMHYECKOW MOCYJOH U
71a0opaTopHbIM O00OPYAOBAaHHEM, a TAKXKE MpaBHIaM OOpaIleHUs ¢
2.4 BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHSIMHA IO BBITIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJTYYEHHIO U COOMPAaHUIO

l"8_3006pa3HBIX BCIIICCTB (aMMI/IaKa H YTJICKUCIIOT O ra3a)

NPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KAa4eCTBEHHBIH COCTaB
Pa3MMYHBIX BELIECTB: PACMO3HABATh OINBITHBIM IYyTEM XJIOPHUI-,
2.5 Opomuza, wuomuna, kapOonar, Qocdar, cunmkar, cyiabdar,
TUIPOKCUANOHBI, KATHOHBl aMMOHUS, NOHBI U3yYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHWYECKHUX BEIECTB

3 ITo Teme: «XuMus U OKpyxkKarolas cpeaa»

31 paCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TOHATHUH: HI[K

BCIICCTBA, KOPPO3UA MCTAJUIOB

e

Fay A1O0-000
UlNcpaop o4quoouu

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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NPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JCITEIBHOCTH —
aHaJlM3 M CHHTE3, CpaBHEHHUE, O0O0OIICHHWE, CHUCTEMAaTHU3alHUIO,
3 2 BBISIBJICHHUC HpI/I‘-II/IHHO'CJ'IeI[CTBCHHBIX CBSISCI\/JI — JJIA I/I3ylleHI/I$I
' CBOMCTB BEIISCTB M XHMHYECKMX PEAKIIMH;, €CTCCTBEHHOHAYUYHBIC
METO/IbI TIO3HAHUSI — HAOJIOJICHUE, W3MEPEHHUE, MOJCIUPOBAHUE,

HKCIIEPUMEHT (peaJbHbIN U MBICIICHHBIH)

Onepatop 340 000 "KomnaHus "TeHzop"
JOKYMEHT MOAMNUCAH SNTEKTPOHHON NOAMUCHIO
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 HepBOHa‘-IaJ'II)HI)IG XUMHNYECKUC ITOHATHUA

[Ipenmer xumuun. Poiib XuMHUM B KU3HU 4Ye€JIOBEKA. XUMUA B CUCTEME HayK.
11 Tena u BemecTBa. PU3NUECKHE CBOWCTBA BEIIECTB. ATpEeraTHOE COCTOSHUE

BEILIECTB

1 2 HOHSITI/IG 0O MCTOoAaxX ITO3HAHUA B XUMHUH. qI/ICTI)IG BEIIECTBA U CMECH. CHOCO6I)I
paszesieHust cMeceit

13 ATOMBI M MOJEKYNbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOIBI XMUMHUYECKHUX
a51eMeHTOB. [IpocThle U CiloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
14 IIOCTOSHCTBA  cocTaBa  BemectB. OTHOcUTENbHAs  aTOMHas — Macca.
OtHocuTenbHas MOJEKyJsApHas Macca. MaccoBas JOIs XUMHUYECKOIro

9JICMCHTA B COCAMHCHUN

KomnuectBo BemecrBa. Monbs. MonspHas Macca. B3anMocBsi3p KOJIMYECTBA,
15 MacChbl M YHCJIa CTPYKTYPHBIX €IWHHMI] BemecTBa. Pacu€rel mo Qopmynam

XUMHUYECKUX COCIUHECHUMN

dusndyeckue U XUMHUYECKHUE SIBIICHHSA. XUMUUecKas peaKkuug U eé IIPU3HAKH.
16 3aKoH COXPAHCHUA MacCChbl BCIICCTB. XHUMHUECKHE YpaBHCHMU.

Knaccudukanus XUMHUYECKUX  peakiuidl  (COCAMHEHHUS, Pa3IOKEHUs,

3aMelieHus, 0OMeHa)

XUMHUYECKUN OIKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TIOCYIOH, C
MpaBWJIaMU pabOTHI B Ta00OpaTopuu ¥ MpréMaMu 00paIeHus ¢ 1a00paToOpHBIM
00OpyIOBaHUEM, H3yYCHHE W ONMUCaHWEe (U3HYSCKUX CBOMCTB 00pa3IoB
HEOPraHWYECKMX BEIIECTB, HaONIOJcHUEe (Qu3MUecKuX (TUIABJICHHE BOCKA,
17 TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKe, KUIIEHUE W KOHJCHCAIIUS BOJIbI) U
' XUMHYECKUX (TOpEHHE CBEUYd, MPOKATUBAHWE MEIHOW TIPOBOJIOKH,
B3aMMOJICCTBUE Mejla C KHUCIOTOW) SIBJICHUM, HAOMIOJEHWE W OIHMCAHUE

MPU3HAKOB MPOTEKAaHUA XHWMHUYECKHX peakuuil (paszmokeHue caxapa,

B3aHMMOJCHCTBHE cepHoﬁ KHCIIOTBI € XJIOPpUAOM 6ap1/151, Pa3JI0KCHUC

ruapokcuaa meau(11) npu Harpesanuu, B3aHMOI[eﬁ&|;lé§J4§p ISR G RASEBAROM

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO
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conu meau( 1), uzydenue crmoco0oB pazaeneHus cMmeceil (¢ MoMOIIbI0 MarHUTA,
bunbTpOBaHKE, BBHIIAPUBAHUE, TUCTIILISAIUS, XpoMaTrorpadus), IpoBEICHHE
OYMCTKH TIOBApPEHHOW COJNH, HAONIONICHHE W OINHCaHHE pe3yJIbTaTOB
MPOBEJICHUS OIbITa, HIUTIOCTPHPYIOIIET0 3aKOH COXPAHEHHSI MacChl, CO3/IaHHe

MoJIeei MOJIEKYJ (IIapOCTEPIKHEBBIX )

2 Baxneriye npencTaBuTeNn HEOPraHUYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopox — sjaeMeHT M mpocToe
BeniecTBo. Haxoxaenne kucinopoaa B mpupoje, pusndeckue U XUMUIECKHE
2.1 cBoiicTBa (peaknuu ropenus). Okcunsl. [Ipumenenue kuciaopoma. CrocoOs
MONTyYeHUsl KHUcIopoja B JabopaToOpuu W MPOMBINUICHHOCTH. KpyroBopor

Kucaopoaa B npupoze. O30H — aJutoTponHast MoAuUKaLUs KHCIOpoaa

TennoBoil 3¢ ¢deKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHUS,
2.2 9K30- U 3HJIOTEPMHUYECKHUE peakuu. TOMINBO: yrojib U METaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE TTAPHUKOBOT'0 AP PEKTa, pa3pylieHHe 030HOBOT'O CII0sS

Boznopon — anemeHt u npocroe BemectBo. HaxoxieHue Bogoposa B pupo/e,
2.3 ¢bum3uyecKkre W XUMHYECKME CBOWCTBA, NMPHUMEHEHHE, CIOCOOBI IOTYYeHHUSI.

Kucnorse! u conu

2.4 MonsipHblit 006EM razoB. Pacy€rbl o XUMHUUYECKHM YpaBHEHHUSIM

®dusnueckne cBoiicTBa BoAbl. Bojga kak pactBoputTenb. PacTBOpBL
HaCHH_[eHHbIG 1 HCHACBIIICHHBIC paCTBOPHI. PaCTBopI/IMOCTB BCHIICCTB B BOAC.
95 MaccoBass 101 BelecTBA B pacTBOpe. XHMHYECKHE CBOMCTBA BOJBI.
' OcHoBanus. Ponb pacTBOpOB B MpHUpPOJIE M B *KU3HU 4yesioBeka. Kpyrosopor
BOABl B MpUPOJE. 3arpsi3HEHHE MpPUPOIHbIX BOJA. OXpaHa U OYHUCTKA

IMPUPOIHBIX BOJ

Knaccudukanus neopranmyeckux coeauHeHuid. Oxcuawl. Knaccuduxarus
26 OKCHJIOB: cojeoOpasytomue (OCHOBHBIE, KHUCIOTHBIE, aMQOTEepHbIE) U
HecosneoOpazyomue. Homenknarypa okcuaoB. dusndeckre u XUMUYECKUE

cBoMcTBa OKCHIOB. [lonyyeHue okcuaoB

OcnoBanms. Knaccupukanuss OCHOBaHMK: IIENOYM M HEPACTBOPUMBIE
2.7 ocHOoBaHMs. HoMeHKkatypa ocHOBaHMM. PHU3NYECKHE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [lomyyenne ocHoBaHuUM

Kucnorel. Knaccuduxkanus xucnor. Homenknarypa kucior. Ousndeckue u

2.8 XUMHYECKHe cBoucTBa KHUCIOT. Pan aktuBHocTh MetasioB H.H. Bekerosa.

HonyquHe KHUCIIO0T

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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29 Conu. Homenkiarypa coneil. dusnyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

ITonyyenue conen

2.10 I'eneTnyeckas CB3b MCKAY KlIaCCaMH HEOPTraHNUYCCKUX COCIMHECHU M

XUMUYECKHI OKCIIEPUMEHT: KaueCTBEHHOE ONpPEICIIEHUE COACpHKaHUS
KHCTIOpPOJia B BO3JyXe, MOJyueHue, cooupaHue, paclio3HaBaHUE U H3ydyeHHUE
CBOMCTB KHCIIOpO/ia, HAOII0eHNE B3aUMOJCHCTBUS BEILIECTB C KMUCIOPOJIOM U
YCIIOBHS BOSHUKHOBEHHS M TIPEKpAILeHHs TOpeHus (1oxapa), 03HaKOMIICHHE C
oOpasllaMM OKCHJIOB W OINMCaHWE HMX CBOWCTB, IOIy4YeHUE, coOupaHue,
pacro3HaBaHWE M U3Y4YeHHE CBOWCTB BOJOpoJa (FOpEHHUE), B3aUMOJEHCTBHE
BOZOpOAA c OKCHUJIOM meu(ll) (BO3MOXHO HCIIO0JIb30BaHUE
BHJICOMATEPHUAIIOB), HAOIIOEHNE OOpa3llOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIIE/IOBAaHHE OCOOCHHOCTEH  pACTBOPEHHsI BEIIECTB C  Pa3IHIHOM
»11 pPacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMNpPEAETIEHHONM MaccOoBO
' JIoJe pacTBOPEHHOI'O BEIIECTBA, B3aWMOJEHCTBHE BOABI C MeTallaMU
(HaTpueM U KajuplueM) (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB),
OTpeJIeNieHNe PACTBOPOB KHUCIOT W INEIOYEH C TOMOIIBI0 WHAWKATOPOB,
UCCIIeIOBaHHE OO0pa3l0B HEOPraHMYECKHX BEIIECTB pa3IMYHBIX KIIaCCOB,
HaOJIro/IeHue W3MEHEHUs OKPacKW MHJUKAaTOpOB B PpacTBOpax KHUCIOT H
mienouel, nzyuenue BzanMopencteus okcuna menu(ll) ¢ pacrsopom ceproit
KHCJIOTBI, KHCJOT C METaUlaMH, PEaKIUWd HEeWTpaau3aliu, IOoTydeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETala JAPYruM U3
pacTBopa coJid, pelieHre HKCIepUMEHTAIBHBIX 3a/1a4 o TeMe «BaxHeiimme

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

[Teproanueckuii 3akoH u [lepuonnyeckas cucTeMa XUMHYECKHX JIEMEHTOB
3 H.N. MenpneneeBa. CtpoeHue aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIIMHN

[lepBble MOMBITKH KiIaccU(UKAUM XUMHYECKUX 3JeMeHTOB. [loHsTHE O
o~ IpyNIax CXOIHBIX 3JIEMEHTOB (IIEJOYHBIE M LIEIOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHJbI 1 THAPOKCHUBI

Ilepnonnuecknit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKUX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkonepuoaHas u JyIMHHONEpHoAHas (Hopmbl
3.2 [Tepuoguueckoit cucrembl xuMuueckux osiemMeHTtoB J[.M. Menneneesa.
Ilepuonsl n rpynnsl. OU3NYECKHU CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymmbl 3JICMCHTA

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTtomnbl. Dnexrponsl. CTpoeHue
33 AJIEKTPOHHBIX O00O0JOYEK aTOMOB IMepBbIX 20 XUMHUECKHX DSJIEMEHTOB
[Tepunonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO

3JIEMEHTa 1o ero noyioxeHnuto B [lepunonuueckoit cucreme JI.1. Menneneera

3aKOHOMEPHOCTH HM3MEHEHUsl paauyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAVIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPYNIIaM M IEPUOJAM.
3.4 3nauenue llepnonnyeckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. J[.M. MenneneeB — yu€Hblii u

rpakIaHUH

35 Xumuueckas cBiI3b. KoBaleHTHas (HOJ'IHpHa}I )51 HGHOJ'ISIpHaH) CBA3b.

DNEeKTPOOTPUIIATEIBHOCTh XUMUYECKHUX 3J1€MEHTOB. MOHHAs CBSI3b

36 Crenens okuciieHus. OKUCINTEILHOBOCCTAHOBUTEILHBIC pCaKknuu. Hpoueccm

OKMCJIEHUS B BOCCTaHOBJIEHHS. OKHUCIIMTENIM U BOCCTAHOBUTEIIN

XUMHUYECKUH SKCHEPUMEHT: H3ydeHHe OoOpa3loB BEIIECTB METAIOB U
3.7 HEMETAJUIOB, B3aUMOJCHCTBHE TMIPOKCUAA LIMHKA C PACTBOPaMU KHUCIIOT U
LIEJIOYEH, IIPOBEECHUE ONBITOB, WIUTIOCTPUPYIOIINX ITPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEIIbHBIX peakuil (rOpeHue, peakiuu pas3iokeHus, COeTUHEHHS)

9 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 BemecTBo 1 XuMmuueckas peaknus. HOBTOpCHI/Ie

Ilepnonnuecknii 3akoH. Ilepnognueckas cucTeMa XMMHYECKHX 3JIEMEHTOB
J.W. Menneneesa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
1.1 XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kajaus, KaIbLHUSI U UX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHHMEM 3JIEMEHTOB B llepuoguueckoit

CUCTEME U CTPOCHUEM NX aTOMOB

CrpoeHue BemIecTBA: BHJAbI XMUMHYECKOW CBSI3M. THUIBI KPUCTAUIMUECKHUX
peméToK, 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAJUTHYECKOU
19 peméTk M BUAA XUMHUYeckod cBs3u. Krnaccudukauus v HOMEHKIATypa
' HEOPTaHWYECKUX BEHIECTB (MEXKIyHapoJHas W TpUBUAJbHas). XUMHUYECKUE

CBOICTBa BCIHICCTB, OTHOCAIIUXCA K pPa3jMYHbIM KJIaCCaM HCOPTraHUYCCKUX

COG)II/IHGHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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Knaccugukarus XuMU4ecKuX peakiuii o pa3IuyHbIM IpU3HaKaMm (110 YUCITy
U COCTaBy y4YacCTBYIOIIMX B PEAKLUHU BELIECTB, MO TEIULIOBOMY 3P QEKTy, IO
1.3 M3MEHEHUIO CTETEHEN OKHUCICHHS] XMMHYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 Y4YacTMIO KaTaiau3aTopa). OK30- M 3HIOTEPMUUYECKHE PEaKIHH,

TCPMOXUMUYCCKUEC YPABHCHUH. IlonsaTue o CKOpPOCTH XUMHUYECKOH pcaknuun

[Tonsitne 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHYECKUX peakuusx. [lonsTue o
14 TOMOTCHHBIX M TETEPOreHHBIX peakiusx. [loHsATHE O XUMHUYECKOM
paBHOBecur. DaKTOpBI, BIHSIONIME HA CKOPOCTh XUMUYECKOW pEaKIUUd H

MOJIOKCHUC XUMHNYCCKOI'0 paBHOBECHUA

OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKIUHM,  AJIEKTPOHHBIM  OanaHC
L5 OKHCIIUTEIbHO-BOCCTAHOBUTENIbHOM  peakuuu. (CocTaBieHUE ypaBHEHUN

OKHUCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C MHCIIOJIB30BaHHEM MCETOAA

QJICKTPOHHOI'O banaHca

Teopust ANEKTPOTUTUYECKON TUCCOLMALNN. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M TUCCOLMALMN BEIECTB C PA3IUYHBIMUA BUAAMU
XUMu4eckoil cBsa3u. Crenensb aucconuanuu. CUIbHbIE U CIIA0bIe 3JIEKTPOIUTHI.
1.6 Peakiun noHHoro ooOMeHa. Y cI0BUS MPOTEKAaHUs peakuuii HOHHOro oOMeHa,
IIOJIHBIE M COKpAalll€éHHbIE MOHHBbIE ypaBHEHHUs peakiuil. CBolicTBa KHUCIOT,
OCHOBAaHMH W COJICH B CBETE MPEACTABICHUN 00 3JIEKTPOIMTHICCKOU

Jucconranuu. KauecTBeHnbIe PCaKIK Ha NOHBI. IlonsTue o TUApOoOJInN3C coJen

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJEISMH KpPUCTAITHYECKUX
PELETOK HEOPraHUYECKUX BEIECTB — METAIJIOB U HEMeTaJuloB (rpaduta u
aJiMa3a), CIOXKHBIX BEIIECTB (XJI0puJa HaTpusl); UCCIeI0OBaHNE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM pEaKUHUHW OT BO3ACHCTBHUS DPA3IUYHBIX (DaKTOPOB;
HCCIIEIOBAHUE  3JIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB, Ipolecca
17 JUCCOLMALMU  KHUCJIOT, Ineiaoded U coneil (BO3MOXHO HCHOJIb30BaHUE
' BUJICOMATEPUAIOB); MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOIIMX TPU3HAKU
NPOTEKAHHUs Peaklnii HOHHOT 0 0OMeHa (00pa3oBaHMe 0CaJIKa, BBIZETICHHE ra3a,
o0pa3oBaHHe BOJbI); OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPbl OKHUCIHUTEIbHO-
BOCCTAHOBUTENIbHBIX peakiuil (ropeHne, peakLuu pa3IokKeHNs, COEUHEHUS);

pacClio3HaBaHUEC HCOPraHUYCCKHUX BCHICCTB C IMOMOIIBIO KAYCCTBCHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJILHBIX 3a/1a4

2 HemeTannsl 1 UX COeUHEHUS

91 OOmass xapakrtepuctuka ranoreHoB. (OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue W (pu3Myueckre CBOWCTBA

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO
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MPOCTHIX BEILECTB — T'aJIOT€HOB. XMMHYECKHE CBOICTBA Ha MpUMEpE XJIopa
(B3auMOJIEHCTBUE C METAJJIaMH, HEMETAJUIAMHU, LIEI0YaMH). XIIOPOBOJOPOLI.
ConstHast KUCIOTA, XUMHYECKHE CBOWMCTBA, IMOJyYyeHHE, TMPUMEHECHHE.
JelictBue XJiopa W XJOpPOBOJOPOJIa HAa OpraHW3M 4eyioBeka. Baxueiimine

XJIOpUABI 1 UX HAXOKACHUC B IPUPOAC

OO6mas xapakrepuctuka 3jaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u pusndeckre CBONCTBA
MPOCTBIX BEIIECTB — KHCIOPOAa U Cephl. AJUIOTPOMHBIE MOIUPUKALNUN
KHCIIOpOJa U Ccephl. XUMHUUECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHUE,
busznueckue M XUMHUYECKue CcBoMcTBa. OKCHABI Cepbl KakK IMpEACTaBUTEIN
25 KHUCJIOTHBIX OKcUJ0B. CepHasi KHCIOTa, PU3NYECKUE U XMMUUECKHUE CBOMCTBA
' (oO1ue Kak mpejcTaBUTENs Kllacca KUCIOT U crenuduueckue). XuMUIeCKHe
PEaKIuy, JIKAIIUE B OCHOBE MPOMBIIIICHHOTO CIIOCO0a TOMyUeHUs] CEPHON
kuciotel. [Ipumenenue. Conu CEpHOM KUCIOTHI, KQUECTBEHHAs! PEaKIUs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U e€ coelMHEeHU B npupoae. XUMHUECKOe

3arpsA3HCHUC 01<py>1<a101uel71 Cpeabl COCAUHCHUAMUN CCPbL (KI/ICJ'IOTHBIe HOXKOU,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBpaIleHUs

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHBbIE CTEMEHH OKHUCIEeHHUS. A30T, pacnpoCTpaHEHHUE B
npupoe, GU3NIecKrue U XuMHUIEeCKue cBoricTBa. KpyroBopor azora B mpupoze.
AMMuak, ero ¢usMyYecKue ¢ XUMHUYECKHE CBOWCTBA, TIOIYy4YeHHE U
npuMmenenne. Conu amMMoHUsA, UX (U3MUYECKHEe M XUMUYECKHE CBOWCTBA,
2.3 npuMeHeHre. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THasi KUCJIO0Ta, €€
nojy4eHue, pu3ndeckre 1 XMMUIECKUe CBOMCTBA (00IIMe KaK MpeICTaBUTENS
Kjlacca KHUCIOT W crneuuduueckue). Vcmonb3oBaHWe HUTPATOB U CoJei
aMMOHHUS B KaueCTBE MHUHEPATbHBIX ynoOpeHuil. XuMHUecKoe 3arpsi3HeHHe
OKpPYXaloIllel Cpe/ibl COENMHEHUSIMU a30Ta (KUCIIOTHBIE O/, 3arpsi3HEHUE

BO3]lyXa, TOYBBI U BOJIOEMOB)

docdop, amnorponnsie Mogudukanuu Gocdopa, GuznIecKkue U XUMHUIECKUE
24 ceoiictBa. Oxcupn dochopa(V) u dochopras kucimora, Qu3NIECKUE u
XUMUYECKHE CBOKMCTBA, moiydeHue. VMcmonp3oBanue ¢ocdaToB B KauecTBE

MUHEPAJIBHBIX YI00peHun

OO6mas xapakrepuctuka 3meMeHToB |V A-rpynnbl. OCOOEHHOCTH CTpOEHUs

2.5 dTOMOB, XapaKTCpHBIC CTCIICHHU OKUCJIICHUA. anepon, AJIJIOTPOITHBIC

MO,[[I/I(I)I/IKaL[I/II/I, pacinpoCcTpaHCHUC B IIPUPOAL, (I)I/I3I/I"ICCKI/IG n XUMHUYCCKUC

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO
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cBoiicTBa. Ancopouus. Kpyrosopor yriaepona B npupoze. OKcuasl yrieposa,
uX (U3NYECKUe M XMMUYECKHUE CBOMCTBA, ACHCTBUE HA YKUBBIE OPraHU3MBI,
MOJTYYEHUE U TIPUMEHEHNE. DKOJIOTHIECKHE POOIIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumore3a rio0anpbHOr0 MOTETUICHHS KIMMAaTa;, MapHHKOBBIA
apdexT. YrompHas KuciaoTa U €€ comu, UX (U3MYECKHEe M XHUMHUYECKHE
CBOWCTBa, MOJNyueHHEe U NMpuMeHeHne. KauecTBeHHas peakinus Ha KapOOHAT-
HOHBIL. Vcrionp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH H

CEIILCKOM XO3SHCTBE

[lepBoHaUanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TAHOJ, TJIMIEPUH, YKCyCHas
25 kuciora). x coctaB u xumuueckoe cTpoeHue. [loHartne o Ouomornyecku
' BaXHBIX BEIECTBAX: JKUpaxX, OenmKax, yrieBoJaX — M UX POIH B KU3HU
yeoBeka. MarepuaabHOE €IWHCTBO OPraHMYECKUX U HEOPTraHUYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnueckue # XHUMHYECKHE CBOKCTBA, IOIY4YCHHE U
npumeHenue. CoeMHEHUsT KpeMHUs B npupoje. OOmue npencraBieHust 00
okcuae kpemausA(1V) u kpemuueBoit kucinore. CUIMKATHI, UX MCIOJIb30BAHHE
2.7 B OBITY, MEIWIIMHE, NPOMBIIUIEHHOCTH. BakHelle cTpouTenbHbIE
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [Ipobrmemsr
0€30MacHOr0 MCIONIB30BAHUSI CTPOUTEIBHBIX MAaTEPHalIOB B ITOBCEIHEBHOU

KHN3HHU

XUMHUYECKUH 3KCIIEPUMEHT: M3Y4eHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB,
CBOWCTB COJITHOW KHUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUI-
WMOHBI M HaONIO/IeHWE MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTPAKAOILINE
¢u3nveckre 1 XMMHUYECKUE CBOWCTBA raJIONCHOB M UX COeTMHEHU (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAIOB); O3HAKOMJIEHHE C O0Opa3liaMH XJIOPHJIOB
(raoreHuI0B); O3HAKOMJICHHE C OOpa3laMu cepbl U e€ COeAMHEHUSIMHU
(BOBMOXXHO HCHONB30BaHWE BUJCOMATEpHUAOB); HAOMIOAEHUE TIpolecca
2.8 00yrIMBaHUs caxapa IoJ] JeiCTBUEM KOHIICHTPHUPOBAHHOM CEpHON KHCIIOTHI,
M3Y4€HUE XMMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KHUCIIOTHI, IPOBEICHUE
KayeCTBEHHOM peakuuu Ha cyabdar-uoH U HaONIoAeHHe Npu3HaKa eé
MPOTEKaHUsI; 0O3HAKOMJICHHE ¢ PU3NYECKUMU CBOMCTBaMH a30T1a, hochopa u ux
COeMHEHUIl (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUANIOB), 0Opa3LaMu
a30THBIX U (OCPOPHBIX YAOOPEHHUIA; TTOydeHUE, cOOMpaHue, paclio3HaBaHUE

U U3YYCHUC CBOICTB aMMHaKa, INpOBCACHUC KAaUCCTBCHHBIX peaKuMﬁ Ha MOH

aMMoOHIA ¥ (ocar-mon W m3ydenme mpu3HAROB AR {pBiEdEy |

[OKYMEHT HOARUCAH 3 AEKTFPOHHOU-HOARUCHIO
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B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOW KHUCIIOTHI C MENIBIO (BO3MOXKHO
WCIIONb30BAaHUE BHJICOMATEPUAIOB); W3YYCHHUE MOJENCH KPUCTATHYECKHX
peméTok anMasa, rpadura, ¢yiiepeHa; O03HAKOMIIEHHE C IPOLECCOM
a7IcopOIMU paCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
MPOTUBOra3a; MojllyueHue, coOupaHue, pacro3HaBaHUE M M3yYCHHE CBOWCTB
VIJCKUCIIOrO Ta3a; MPOBEJCHHE KAa4eCTBEHHBIX peakiuii Ha KapOoHAT- M
CWJIMKAT-UOHBl M W3YYCHHE TPU3HAKOB WX MPOTCKAHUS; O3HAKOMIICHHE C
NPOAYKIHUEH CHUIMKATHON MPOMBIIUIEHHOCTH; PElIeHHe SKCIIepPUMEHTATbHBIX

3aJa4 0o Teme «BakHeilne HeMeTalJIbl U UX COCAUHCHUS

3 MeTaiuiel ¥ UX COEIUHEHUS

OO0mrast XapakTepUCTHKAa XUMHUECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nonoxxkeHuss B llepuogmueckoil cucrteme xummyeckux snemeHTtoB JI.H.
3.1 MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJlI0B. MeTamndeckast CBsI3b
U METAUIMYECKas KpUCTAIMYECKas peleTrKa. OJIEKTPOXUMHUUYECKUN Pl

HaIpsHKEHUN METaJIOB

duznyeckue U XUMUIECKHUe CBoicTBa MeTauioB. OOIIue crnocoObl MOaydeHus
3 MeTaioB. [loHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3aITUTHI KX OT
Koppo3uu. CrutaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHECHHE

B OBITY U IPOMBILIUIEHHOCTH

[[lemounbie MeTamibl: nooxkeHue B [lepuoanueckoil cucreMe XUMHUYECKHUX
anemenToB /.M. MeHieneeBa; cTpoeHHE UX aTOMOB; HaXO0KJICHUE B MPUPOJIE.
3.3 dusndeckre ¥ XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpHsl U Kajus). OKCHIBI
U TUAPOKCUABI HaTpus U Kaius. [IpuMeHeHHe IMIENOYHBIX METAIJIOB M HX

COEIUHEHUN

[llenoyno3emMenbHBIE METAlIbl MAarHUM W KaJdbUM: IIOJOXKEHUE B
Ilepuoguueckoii cucreme xumuuyeckux dnemeHToB J[.MI. Menzaeneesa;
3.4 CTPOCHUE WX aTOMOB; HaxXOxJeHHE B Mpupoje. OU3ndeckue U XUMUUYECKUE
CBOIMCTBa MarHusi W Kajbllusa. BakHeWmme coelWHEHHsS Kaublus (OKCHU],

THIPOKCUT, CONH). JKECTKOCTH BOJIBI M CIOCOOKI €€ yCTpaHEHHS

AnromunHMil: nonoxkenue B [lepuonnyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
35 JI.. MenneneeBa; CTpOeHHE aTOMa; HaXOXKIeHHE B Tpupone. Pusndeckue u
XUMHYECKUE CBOMCTBa amiOMUHUS. AMGDOTEpHBIE CBOMCTBA OKCHUIA U

TUIPOKCUA ATFOMUHUS

Kenezo: nonoxenue B [lepnoanueckoii cucreme xuMuueckux 3nemeHton J1.1.

3.6

MenjienieeBa; CTPOCHHE aTroMa; HaxOoXKJICHUE B JIDERONE o%%ﬁn‘g%we%ogl
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XUMHUYECKHUE CBOMCTBa xene3a. OKCcHuabl, TUAPOKCUAB U comu xkeneza(ll) u

skeneza(lll), ux cocras, cBOICTBA U TTONTy4eHUE

XUMUYECKUH IKCIICPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMi METAJIOB H CILIABOB,
X (PU3NYECKMMHU CBOWCTBAMHM; W3YYE€HHUE PE3yJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXXHO HCIIO0JIb30BaHNE BHJIEOMATEPHAIIOB), 0COOEHHOCTEM
B3aUMOJICHCTBHS OKCHAA KaJbLUS W HATPUS C BOJOH (BO3ZMOXXHO
UCTIOJIb30BaHKNE BUACOMATEPHAIIOB); MCCICIOBAHUE CBOMCTB KECTKOH BOJIBI,
mporecca TOpEHHUs jkene3a B KUCIOpoae (BO3MOXHO HCIIONIB30BaHHE
3.7 BHJICOMATEPHUAIIOB); TPU3HAKOB MIPOTEKAHMS KAYECTBEHHBIX PEAKIIUN HA HOHBI
(Maraus, Kaabius, amomuaus, nuaka, xenesa(ll) u xenesa(lll), meau(ll);
HaOJIFO/ICHUE U OITMCAHKE TIPOLIECCOB OKPAIIMBaHUS TNIAMCHA MOHAMH HATPUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIIONB30BaHHE  BHUACOMATEPUAIIOB);
HUCCIICOOBAHHUC aM(l)OTCpHI)IX CBOWCTB THAPOKCHUAAa aJIIOMUHHA U THAPOKCHIA
OUHKA, pCHICHUEC SKCIICPUMEHTAJIBHBIX 3a1a4 110 TEMEC «BaxHennime MeTayuIbl

U UX COCAUHCHUA»

4 XuUMHS U OKpYyXKarolas cpesia

Hosbie Marepuanibl 1 TexHONOruM. BemecTBa 1 MaTepralibl B IMTOBCEIHEBHOM
11 JKA3HU YEJIOBEKa. XUMUS U 3[I0pOBbE. be30nacHoe UCIOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas moMoIs NMpyu XUMHUUYECKUX OXKOTrax U

OTPABJICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH. XHMHYECKOE  3arpsA3HECHHUE
42 okpyxatotei cpenbl [IJIK. Pors Xumuu B perieHur 3K0JI0rHIECKUX IPooIeMm.
[TpuponHble MCTOYHHMKHU YIIEBOAOPOAOB (yroib, MPUPOAHBIN Ta3, HE(TH),

MPOAYKTHI MX TIEpepaboTKH, UX POJIb B OBITY M MPOMBIIUICHHOCTH

43 XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHHUC o6pa3u0B MaTCpHuajioB (CTCKJ'IO, CIIJIaBbI

METAJIIIOB, OJUMEPHBIE MATEPHAJIbI)

Onepatop 340 000 "KomnaHus "TeHsop" ———

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJ/IbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26

MOCKOBCKOIO PAMOHA CAHKT-NETEPBYPTA, Lot NanvHa CepreesHa,

[npekTop




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TpeOGOBaHUS K MPEAMETHBIM pe3yjabTaTaM

MPOBEPAEMOro 0a30BOr0 YpPOBHSI 0CBOEHHS OCHOBHOI1 00pa3oBaTe/IbHOM

TpedoBaHMSI NMPOrpamMMbl OCHOBHOI'0 0011ero oopa3oBanusi Ha ocHoBe PI'OC
1 [TpencraBnenue:

O TO3HABA€MOCTU SIBJICHUH NPUPObI, MOHUMAHUE OOBEKTHBHOMN
3HAaYUMOCTH OCHOB XMMHYECKOM HayKH Kak 00JacTh COBPEMEHHOIO
1.1 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeHl KyJIbTYphl M MPAKTUYECKON
JESITEIbHOCTU 4YEJIOBEKAa B YCIOBUAX COBPEMEHHOI'0 OOIIECTBa;

IMOHMMAaHUE MECTAa XUMHHU CPEIU APYTUX €CTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX ITO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
19 TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCHICCTB W HN3YUCHUA
XUMHNYCCKHNX pCaKHHﬁ; YMCHHUE HCIIOJIB30BAaThb MOJACIN  IJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 chepax npodeccHOHATHHON NIEATETFHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMECHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYArOIIMMCS paccMaTpUBaTh
1.3 XUMHIO Kak cdepy cBoeid Oymymeid  mpodeccroHaTbHON
NEeSTENbHOCTH W CIeNaTh OCO3HAHHBIA BBIOOpD XUMHH Kak
npoQUILHOTO TpeAMeTa TpPU Tepexole Ha YPOBEHb CPEIHEro

obmiero oopazoBaHus

BJ'IaI[eHI/IC CHUCTEMOM XWMHYECKHUX 3HAHUM H YMCHUC INPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKJIOYACT:

BOXKHEHIINE XMMHYECKHE IOHATHSA: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, POCTOE M CIOKHOE BEIIECCTBO, OJJHOPOIHAS U
HEOJHOPOJIHAsA CMECh, OTHOCHUTENIbHBIE aTOMHAs W MOJEKYJIspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIN
2.1 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb (CpEIHss), XUMHYECKast
peaKkys, pPeaKuud COSIMHEHHS, PEaKIUH pas3loKEHHs, PEaKInu
3aMeIlIeHHs, peakul OOMEHa, TeIUIOBOM 3 (EKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEaKINHU, PACTBOpP, MACCOBAs JOJSI XHUMHYECKOTO

DIIEMEHTA B COCJMHEHUH,  MAaCCOBAsHnepiOisho oo "kEROMEHTHA
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KOHILIEHTpAlIUs BEIIECTBA B PaCTBOPE, [P0 aTOMa, HJICKTPOHHBIH Clioi
aToma, aTOMHas OpOuTa b, PaaUyC aToOMa, BAJCHTHOCTb, CTEIEHBb
OKHCJICHUS, XAMHYECKAasl CBS3b, DIIEKTPOOTPHIIATETLHOCTD, TIOJSIPHAST
U HEMNOJspHAas KOBAJEHTHAs CBs3b, MOHHAs CBS3b, METAJUIMYECKas
CBSI3b, KpUCTAJUINUECKAsl pelIéTKa (ATOMHAs, MOHHAsI, MeTaJITMUeCKasi,
MOJIEKYIISIpHAsi), UOH, KaTHOH, aHUOH, JIEKTPOJIUT U HEIJIEKTPOIIUT,
ANIEKTPOJINTUYECKAs UCCOIMAIMSA, PEaKuMH HMOHHOTO OOMEeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEbHBIE  PEAKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENIb, OKHMCIEHHE M BOCCTAHOBJICHHE, 3JEKTPOJIU3,
XMMUYECKOEe paBHOBECHE, OOpaTHMMble M HEOOpaTUMBbIE PEaKILUH,
CKOPOCTh XMMHYECKOW peakuuu, karammsatop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBBI

OCHOBOIIOJIAraloNUe 3aKOHBl XWMHHU: 3aKOH COXPAHCHHSI MACCHI,
2.2 nepuonuyeckuii 3akoH JI.M. MenneneeBa, 3akOH TOCTOSHCTBA

CcOoCTaBa, 3aKOH ABOl"aI[pO

23 TEOPUH  XMMHHU:  aTOMHO-MOJIEKYJIIpHas  TEOpus,  Teopus
JIEKTPOIIMTUYECKON JUCCOLUALITI

3 Bnaagenue ocHOBaMH XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH

YMEHHE TMPaBWIBHO HCIIOJNBb30BaTh W3YYECHHBIE BEIIECTBA W
MaTepuanbl (B TOM 4YHCIE MHHEPAIbHBIC YIOOpEHUs, METalbl U
CIUTaBBl, TPOAYKTHI  IMEpPepabOTKH  MPUPOJHBIX  HCTOYHHUKOB
31 YTJI€BOJ0POIOB (YIJIsl, TPUPOAHOTO Ta3a, HepTH) B OBITY, CEIThCKOM
' XO3sIICTBE, Ha TMPOU3BOJCTBE U TMOHMMAaHWE 3HAYCHHS >KHUPOB,
OenKOB,  YIJIEBOAOB JJIsi  OpraHM3Ma  4YeJIOBEKa;  yYMEHHE

IMPOrHO3UPOBATE BJIUAHUC BCIICCTB U XMMHUUYCCKHUX IIPOLECCOB Ha

OpPraHM3M YeJIOBeKa U OKPYKAIOIIYIO IPUPOAHYIO Cpery

32 YMCHHUEC UHTCTPUPOBATh XUMHUUYCCKHUE 3HAHUSA CO 3HAHHUAMHU IOPYTUX
y4eOHBIX MMPEIMETOB

HAJIMYHUE OIBITa pa0OThI C PA3TUIHBIMU MUCTOYHUKAMU WH(pOpMAIUN
3.3 0 XMMHUH (Hay4yHas U HAy4YHO-TIOMYJISIpHAs JHUTEpaTypa, CIOBapH,

CIIPABOYHHMKH, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OIEHWBAaTh WH(OPMAIIUIO O BEIIECTBAX, HMX
3.4 NpEeBpalleHUsIX M  MPaKTHUYeCKOM MPUMEHEHHMH U yYMEHHE

HCIIOJb30BaTh €€ M pelICHUA y‘le6HO-HO3HaBaTeJILHLIX 3aga4d
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Bnagenue ocHOBamMM NOHATHHHOIO amnmapara U CHUMBOJUYECKOTO
SI3bIKA XUMUU JUISI COCTaBIICHUST (DOPMYIT HEOPTAaHUMUECKUX BEIIECTB,
YpaBHEHUN  XHUMHUYECKHX PpPEaKUHil; OCHOBAMU XHMHUYECKOH

HomeHkIaTypsl (IUPAC u TpuBHambHOI)

YMeHue o0bSICHATH CBA3b MOJIOKEHUS d1eMeHTa B llepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
5 XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj sjpa, oOliee 4YHUCiIo
AIIEKTPOHOB), PACHPEAEICHUEM 3JIEKTPOHOB I10 HHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEeproa0B, KAJINA U KaJIbLUA

IIpencraBneHne O  NEPUOAMYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aTOMa, JIEKTPOOTPHULIATEIbLHOCTD),
6 INPOCTBIX U CJIOXKHBIX BEIIECTB OT IMOJOXKEHHUSI DSJIEMEHTOB B
[Tepuonnueckoi cucreme (B MalbIX IepuoJax M IJIaBHBIX

noar pynnax) U DJICKTPOHHOI'O CTPOCHU aTOMa

7 YMeHue kiaccupuImpoBarh:

7.1 XUMHUYECKHUE DIIEMEHTHI

1.2 HEOpraHWYECKUE BEIECTBA

7.3 XUMHUYECKHE PEAKITUN

8 YMeHue onpeaensiTh:

81 BAJICHTHOCTB U CTCIICHb OKUCIICHUA XUMHWYCCKUX IJICMCHTOB, 3apsal

HoHa

8.2 BUJ XUMHUYECKOHW CBSI3M M THUII KpI/ICTaHJ'II/I‘IeCKOI‘/JI CTPYKTYpPBI B

COCOANHCHUAX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPaX BEIIECTB (KHCIOT, OCHOBaHHI)

8.4 OKUCIHUTCIIb U BOCCTAHOBUTCIIb

9 YMeHue XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOMCTRA!

MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas,
9.1 KpeMHHi, a3or, docdop, cepa, XJop, HATPUH, KanWii, MarHui,

KaJIbLIUM, aTIOMUHUH, JKEJIe30)

CJIOKHBIX BCHICCTB, B TOM YHCJIC HUX BOJHBIX PaCTBOPOB (BOI[a,

9.9 aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHUIbI U THUIPOKCUIBI
metasioB |-l1A rpymnn, amomunus, meau (1), nunka, xxenesza (Il u

I11), okcunpt yriepoaa (Il u 1V), xpemuus (1V), azora u dpochopa (111
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u V), cepot (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,
dochopnasi, yronbHas, KpEMHHEBAsI KUCIIOTA U UX COJIH)
MPOrHO3UPOBATh M  XapaKTepPU30BaTh CBOMCTBA BEIISCTB B
93 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUs, MPUMEHEHHUE BEIIECTB B
' 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXXHOCTH IPOTCKAHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC M HOHHBIC YPaBHCHHSI PEAKIUH,
B TOM YHCJIE:
10.1 peakIuit HFOHHOTrO OOMEeHa
10.2 OKHUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIIAX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIIm) HEOPTraHUYECKUX BEIIECTB
10.4 MOJITBEPIKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHHe BBIYUCIATH (TPOBOTUTH PACUEThI):
111 OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCOBYIO JIOJTI0 XMMHUYECKOT'0 JIEMEHTa B COEIMHEHUH
11.2 MacCOBYIO JIOJTIO BEIIeCTBa B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T'0 MACCy, 00hEM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX PEAKIH W HAXOAUTh KOIUYECTBO
' BelIecTBa, 00BEM M MacCy pEareHTOB WIH MPOYKTOB PEAKITUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO TIO3HaHWS (HaOmOIeHue,
191 H3MEpCHHE, IKCIIEPUMEHT, MOCIIMPOBAHNE) MPU U3YUYCHUH BEIICCTB
' U XUMHYECKUX SBJICHHM; yMeHUEe C(HOpMyIUpOBaTh MpoOIeMy H
MPEIUIOKUTH ITYTH €€ PelIeHUs
199 Oe3omacHoi pabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHUYECKOM
' MOCY/I0i ¥ TaOOpaTOPHBIM 000PYIOBAHUEM
paBUIaAMHA 0e30macHoOro oOparieHus c BEIIECTBAMH,
UCIIOJIb3YEMbIMU B MMOBCEAHEBHOM JKU3HH, TIPABUIIAMU MMOBEJACHUS B
123 HeNsiX cCOepeKCHUs 3I0POBbS U OKPY)KAIOIICH MPUPOIHON Cpebl;
' MMOHUMaHWe Bpea (OMacHOCTH) BO3JICHCTBUS HA KUBBIC OPTaHU3MBI
OIPEICIIEHHBIX BEIIIECTB, CII0c000B YMEHBIICHUS u
MPEIOTBPAIICHHS UX BPEIHOTO BO3ICHCTBUS
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13 Hanuuwne MPaKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYLICCTBIICHUA
CICAYIOMUX XUMHUYCCKHUX SKCIICPUMCHTOB:

U3y4eHHE H  ONUCaHWe (U3MYECKUX  CBOMCTB  BEIICCTB;
13.1 O3HaKOMIIEHHUE C PU3NIECKUMU ¥ XUMUYECKUMHU SIBIICHUSIMU; OTTBITHI,

WJUTIOCTPUPYIOLINE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIUI

13.2 U3y4eHHE CIIOCO0O0B pa3/eieHus cmecei

MOJydYeHUE KHUCIOpOAa U HU3Y4YEHHE €ro CBOWCTB; IOIy4YEeHUE
13.3 BOZOPO/Aa Y U3YYEHHUE €ro CBOMCTB; MOIyYEHUE YIIIEKUCIIOro ra3a u
M3y4eHUE €ro CBOMCTB; MOJYYCHHE aMMHAKa W H3y4YEHHUE €ro

CBOWCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOM MAacCOBOM JOJIEH
pacTBOPEHHOTO BEILIECTBA

NpUMEHCHHE  WHIMKATOPOB  (JlakMyca,  METHJIOpaHXa |
135 dbeHondTanenna) 1 ONpENIeICHUs XapaKTepa CpeIbl B pacTBOpax

KHUCJIOT U LIejo4ei

UCCIIEJOBAaHUE M ONMCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMUHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAJUIaMH,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM ¥ HEPACTBOPUMBIMHU
13.6 OCHOBAHUSIMHU, COJISIMU; TIOJyYEHHE HEPAaCTBOPUMBIX OCHOBAHUM;
BLITECHEHHE OAHOrO MeTala JpYyrdM H3 pacTBopa  COIH,
uccieoBanie aM(pOTEPHBIX CBOWCTB THAPOKCHIOB ATIOMHUHUS U

LIUHKA

pelIeHue SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIE KJIaCcChl
13.7 HEOPraHUYECKHUX COEeTMHEHUI; «DNEKTPOTUTHYECKAS
nucconuanusgy; «BakHelInne HeMETaIbl U KX COECIOUHEHUIY,

«BakHele MeTajbl U UX COeTUHEHUS

XUMHYECKHE  OKCIEPUMEHTHI,  HUIFOCTPUPYIONIUE  TPU3HAKA
NPOTEKAHUs PEaKIMii HIOHHOr0 0OMEHA; Ka4eCTBEHHBIC PEaKIIMK Ha
13.8 MPHUCYTCTBYIONINE B BOJHBIX PAacTBOPax HMOHBI: XJIOPUA-, OpOMHU/I-,
' wonun-, cynedar-, Qocdar-, KapOoHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbITHS, ATFOMUHIS,

kenesa (2+) u xenesa (3+), menu (2+), muHKA

14 VYMeHnue:
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NpEACTABJIAITH PC3YJIbTATBI JSKCIICPUMCHTA B (I)OpMC BBIBOAOB,

141 JIOKa3aTeNbCTB, T'PaUKOB M TAOJIUI[ W BBIABISATH IMIUPHUECKHE
3aKOHOMEPHOCTHU
YCTAQHABJIMBATh  CBA3M  MEXAY  pealbHO  HaOIr0JaeMbIMU
14.2 XUMUYECKUMHU SIBIIEHUSIMH M TPOLIECCaMH, TNPOUCXOIAIIMMHU B

MakKpo- U MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTO0OPAa3Hsl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 [lepBoHavabHBIE XUMUYECKUE TOHATHUSA
1.1 UucTtsie BemecTBa u cMecu. CriocoObI pa3eneHust cMecei
12 ATOMBI M MOJIEKYJBbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHMUYECKHUX
. 31eMeHTOoB. [IpocThie U CloXKHbIE BELIECTBA.
13 Xumuueckass (opmyna. BajneHTHOCTP aTOMOB XHMHYECKUX HIJIEMEHTOB.
' CreneHb OKUCICHUS
3aKkOoH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENBbHAs aToMHas Macca.
1.4 OTtHocuTenbHas MoJIEKyJIsipHast Macca. MaccoBasi 107151 XUMHYECKOT0 3JIEMEHTa
B COEIMHEHUU
L5 KonuuectBo BemectBa. Monbs. MonspHast macca. MonspHblii 00bEM ra3oB.
' B3aumocBsI3p KoMyecTBa, Macchl M YUCIIa CTPYKTYPHBIX €IMHUL BEIECTBA
16 DuU3NYECKHE U XUMHUUYECKUE SIBJIICHUSA. XMMHUUYECKasl peakluus U €€ MpPU3HAKH.
' 3aKOH COXpaHEHMsI MacChl BEILIECTB. XUMHUECKUE YPAaBHEHUS
5 Ilepnoguuecknii 3akoH U Ilepuonuueckas cUCTeMa XHMUYECKHX JJIEMEHTOB
J.1. MenaeneeBa. CTpoeHrue aTOMOB
Ilepnognuecknii 3akoH. Ilepmonmyeckas cucreMa XMMHMUYECKUX DJIEMEHTOB
2.1 .. Menneneesa. Ilepuons! u rpynmnel. @U3NYECKU CMBICI IIOPSIKOBOIO
HOMEpa, HOMEPOB MEPHUOia U IPYIIIbI JJIEMEHTA
Crpoenue aromoB. CoctaB aromHbIX siaep. M3oromnsl. Dnekrponsl. CTpoeHue
2.2 AJIEKTPOHHBIX O00OJIOYEK aTroMoB TMepBbIX 20 XHWMHYECKHUX DIIEMEHTOB
[Tepuoanueckoit cucremsl [I.1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEpPUOAOB, Kanus, Kaiblus (paguyca aTOMOB, 3JIEKTPOOTPHULATEIbHOCTH,
2.3 METAJIMYECKUX M HEMETANIMYECKHX CBOWCTB) M HX COCIMHEHUH B
COOTBETCTBUM C IIOJOKE€HUEM »3JeMeHTOB B [lepumoauueckoit cucreme u
CTPOEHHEM HX aTOMOB
3 Crpoenue BemiecTBa
Xumuyeckass cBa3b. KoBaneHTHass (moJjsipHass M HENOJSpHAs) CBS3b.
3.1 DNEeKTPOOTPULATENBHOCT ~ XMMHUYECKHX  3J€MEHTOB. VOHHas  CBs3b.
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3.2

Tunbl KpucTaIMUECKUX pemETOK (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTALUIMYECKON PEIIETKU U BUAA

XUMHYECKOU CBI3U

Baxwuelimme npencraBuTenM HEOPraHUYECKHX BellecTB. Hemeraiubl U ux

COCIMHCHMUA. Merannsl 1 uxX COCINHCHUA

4.1

Krnaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHMIA: OKCHJIOB
(comeobpazyromrue: OCHOBHBbIE, KHUCJIOTHBIE, amM(OTepHbIC) u
HECOoJICOOpa3yIoIIie; OCHOBAHMM (IIEIOYM M HEPACTBOPHUMBIE OCHOBAHMS),
KHACIOT  (KHCIOPOJCOACPKAIIME | OECKUCIOPOJHbBIC, OJHOOCHOBHBIC H

MHOTOOCHOBHBIE); COJNEH (CPeTHUX U KUCIIBIX )

4.2

dusnyecke W XHMHYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMETAJIIIOB!

BOJIOpPO/1a, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs

4.3

duszndeckne U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJLJIOB: JIUTHUA,
HaTpuA, Kajlud, Marausa U KajJlblWA, aJITFOMUHUA, KCIIC3a. :‘)J'ICKTpOXI/IMI/I‘ICCKI/Iﬁ

pAx HaHp}I)KeHI/II\/'I MCETAIJIOB

4.4

dusznyeckne U XUMHYSCKHE CBOMCTBA BOJOPOIHBIX CO@,Z[I/IHGHI/II;’I HEMCTAJJIOB:

XJIOPOBOJIOPOAA, CEPOBOAOPO/IA, aMMHUAKA

4.5

duszruecKue U XUMHUYECKHE CBOWMCTBA OKCHIOB Hemerawio: cepsl (1V, VI),
azota(ll, 1V, V), docdopa(lll, V), yrinepoxa(ll, 1V), xpemuus(IV). I[Tonxyuenue

OKCH 0B HEMCTAJIIIOB

4.6

Xumudeckue cBorctBa OkcuaoB: MetawioB IA-IIIA rpynm, munaka, meau(ll) u

xene3a(ll, 11). [Tonmyuenne okcuI0B METAJUIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHUM M aM(POTEPHBIX THIPOKCHIOB (HA IPUMEPE
TUAPOKCUJIOB aNIOMUHUA, >Kene3a, IuHKa). [lomydyeHue ocHOBaHW U

aM(OTEepHBIX THAPOKCUIIOB

4.8

OO0mre XMMUYECKUE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOIM,
CEpHHUCTOU, CepHOMU, a30THOU, (ocPopHOU, KPEeMHUEBOH, yronbHOi. Ocolbie
XUMHUYECKHE CBOWMCTBA KOHIICHTPUPOBAaHHOW CEpPHOM M a30THOW KHCIIOT.

[Tonydyenue kucior

4.9

OO0muue xuMHuYecKue cBoiicTBa cpeHux comnell. [lomyuenue coneit

4.10

HonyquI/Ie, C06I/IpaHI/Ie, pacnio3HaBaHrue BOAOpPOAa, KHUCIOpOAA, aMMHAKAa,

YTJIEKUCIIOT0 ra3a B 1JabopaTopuu

411

HonyquI/Ie aMMMHMakKa, CCpHOfI M a30THOM KHCJIOT B IIPOMBIIIJIICHHOCTH. O6H_II/IG

CIOCOOBI MOTYYEHHUS] METAJIJIOB

e
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412

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HECOPTaHUYCCKUX COE€IUHEHUI

XUMUYECKUE PEaKIINU

5.1

Knaccugukams XuMHYeCKHX peakifii Mo pa3IMuHbIM MPU3HAKAM: 110 YHCITY U
COCTaBYy Yy4YacTBYIOUIMX B pEAaKIMM BELIECTB, N0 TEIUIOBOMY 3(QQEKTy, Mo

H3MEHEHMIO CTETICHEH OKHCIICHUS XHMHUUYECKUX DJIEMEHTOB

5.2

TennoBolt 3¢ ekt XUMHUYECKOW peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS.

DK30- ¥ HJI0TepMHUYECKHE peakuu. TepMoXuMHuecKre ypaBHEHUS

5.3

OKHUCIIUTEIHHOBOCCTAHOBUTENBLHEIE pCaKkuuu. OKHCIIUTENIN ¥ BOCCTAHOBUTENH.
[Ipomecchl  OKHCIIEHMSI W BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OayaHc

OKMCJINTEIIEHOBOCCTAaHOBUTEIBHOMN pCaKnnu

5.4

Teopus >7eKTpOIUTHYECKON Arcconnanuy. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI

W HCOJICKTPOJINTHI. CuibHbIE U c1a0ble QJICKTPOJIUTHEI. CreneHb Jucconranmum

5.5

Peakun noHHOro oOMeHa. Y CloBUs MPOTEKAaHUS PEAKIIUH MOHHOTO 0OMEHa,

MIOJIHBIE U COKpPALIEHHBIC MOHHBIE YPaBHEHHSI peaKkiuit

XHUMHS U OKpYyXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEJIHEBHOM JKM3HU 4YeloBeKa. besomacHoe
WCIOJNb30BAaHUE BEIIECTB M XMMHYECKUX PEAKUUH B Ja0OpaTopuu U OBITY.

HepBaa nmoMouib Mpu XUMHUYICCKHUX 0XKOrax U OTpaBJICHUAX

6.2

XuMHUYECKOE 3arps3HEHUE OKpYXKaloIIel cpeabl (KUCIOTHBIE  JOXK[IH,
3arpsi3HEHUE TIOYBBI, BO3/lyXa M BOJOEMOB), CIIOCOOBI €ro MPeAoTBpaIECHUS
[Ipenenbras momyctumasi koHmeHtpanus BemectB (ITJK). Poms xumuu B
pElIeHUH JKOJIIOTUYECKUX mpodieM. YcuieHwe mnapHUKoBoro sddekra,

pa3pymIeHne 030HOBOT'O CJIOS

6.3

IIpumenenue cepsl, a3ota, ¢pocdopa, yriaepona, KpeMHHS U UX COEUHEHUH B
ObITY, MEIMILIMHE, MPOMBIIICHHOCTH U CEIbCKOM Xo3siicTBe. IIpumeHenue
METAJUIOB U CIUIaBOB (CTaib, YYTyH, IIOPATIOMHHHNA, OpoH3a) B OBITY H
IIPOMBILIIEHHOCTH UX coenuHeHuil. [loHsTre o Koppo3uu MeTamioB, OCHOBHbIE

CIT0COOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpuponHble HMCTOYHUKU YIIIEBOJOPOJIOB (Yrosib, NMPHUPOIHBIM ra3, HE(Tb),

MPOJIYKTHI X MepepadoTku (OEH3UH), X POJIb B OBITY U MMPOMBIIIIICHHOCTH

6.5

[lepBoHauanbHbIE TOHATUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepoza (MeTaH, 3TaH, 3THJIEH, alleTUIIEH, TAaHOJI, ITIULIEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTe 0 OMOJTOrMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeNKaX, YriIeBoax — U UX

POJIM B )KU3HU YCIIOBCKA
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7 Pacuérnr:
7.1 1o opMyJiaM XUMHYECKUX COSAMHEHUHN
7.2 Macchl (MaccoBOM) JOJU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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