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I. ITOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalbHOI pabouell mporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHIIEMIUU TMpernojaBaHusl Y4eOHOro mpeameTa «XUMHUS» B
oOpazoBaTebHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M PpPAa3BUTUSA OOYYaIOIIMXCS CPEACTBAMH y4eOHOIro
npeaMeTa, YCTaHABIUBAaET  00sA3aTENbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHusl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs TiI00aibHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JINYHOCTH, €€ 00111eH U (PyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPO(HECCUOHAIBHOU NESITENHbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;



CIocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
colepkaHusi  y4eOHOTO  MpeameTa, KOTOPBIA  SBISIETCS  MEJAaroruyYecKu
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

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

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona 1. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

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

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOMN PUPO/IbI, IEHHOCTHOTO OTHONIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUSl B Hayke. M3ydeHue XMMHUUM MPOUCXOJUT C MPUBICUEHHUEM 3HAHUU U3
paHee M3YyYEHHbIX Y4eOHbIX npeameToB: « Okpyxaromuid 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 Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TIpeIMeTa COCTOUT B (JOPMUPOBAHUN CHUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MMOHATHH, 3aKOHOB M TCOPETUUYSCKUX TOJIOKEHUM, TOCTYITHBIX
000011IeHnY MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOIICHUU K



HAyYHBIM METOJIaM TMO3HAHMS TPH MU3YUYCHUH BEIICCTB M XMMHYECKUX pPEaKInil, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEILHON U y4eOHO-HCCIIEIOBATEIBCKON JACSTEIIbHOCTH, OCBOCHUU TTPaBUII
0e30macHOro o0paIieHus ¢ BeleCTBAMU B TTIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaUYEHUE MPUOOPENH TaKHe 1eJd, KaK:

— (opMHUpOBaHHE WHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBLHOMY IMPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM >KU3HU;

—  HamnpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYeCcKoe MpHOOIIeHue
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
METOJIaM TTO3HaHMS, (POPMHUPYIOITUM MOTHBAIIUIO W PA3BHTHE CIIOCOOHOCTEH K
XUMUWY;

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

— (opmupoBanre oOmEed (QyHKIMOHATBHOW M E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH H OIICHWUBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCTOJB3YysS 3HAHWUS W ONBIT, MOJYYCHHBIC NMPU U3YUCHUH
XUMUH, IPUMEHSATH WX MPU PEIICHUH TPOOJIEM B MTOBCETHEBHOMN )XKM3HU U TPYI0BOM
NeSATEIBHOCTH;

— ¢opMupoBaHHWE Yy OOYyYalOIMUXCS TYMAaHUCTHYECKHX OTHOIICHUH,
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 OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
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
oOirero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



I1. COAEPKAHUE OBYYEHMUA

8 KNIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena n BemecTBa. DHU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

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

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

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Krnaccuduxarms
XUMHUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
¢u3nuecknx CBOMCTB O0OOpa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOACHHE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
OMKCAaHUE TPU3HAKOB IMPOTEKAHWS XMMUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3/ielieHHus CMEceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPHKHEBBIX).

Baxueiume npeacTaBuTe M HEOPraHMYECKUX BelIECTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. Ilpumenenue xkuciopoaa. CrocoObl
MOJIy4EHUs KHUCIOpoJia B J1aboOpaTopuud W MPOMBINUIEHHOCTH. KpyroBopor
Kkucinopoza B npupojie. O30H — aJIoTponHasi MoAU(PUKaLK KUCIOPOIa.



TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOTO 3 (PexTa, pazpylieHue 030HOBOTO CIIOS.

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

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

®dusnyeckue CcBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpHI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUA.
Ponb pactBOpoB B mpupoie U B )KU3HU 4denoBeKka. KpyroBopot Boabl B IpUpOJE.
3arpsi3HEeHUE NTPUPOAHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX BOJL.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [TomyueHue oKCuI0B.

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

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

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

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS U
peKpalieHus TopeHus (1moxxapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHJIOB U OTIHUCAHUE
UX CBOWCTB, TOJIydeHHE, COOMpaHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
UCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIOICHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHEe OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IMIHON
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, HAOTIOIEHNE N3MEHCHHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS



okcuna meau () ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C METANIAMH, PEAKIUi
HEUTpAIM3ALUK, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOTO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

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

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

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucteMbl xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoapl W rpynimsl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIBI HJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMUYECKOTO
AJIEMEHTA 10 €ro MoJiIoKeHuto B [lepuoanueckoii cucreme /1. . Menneneena.

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

3nauenue [lepnogmueckoro 3axoHa u [lepruoaudyeckon CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Il pa3BuUTUsA Hayku W npaktuku. . . MenneneeB — yd€Hblii U
rpa)KJaHVH.

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

Crenenp  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpornecchl okucieHust ¥ BOcCTaHOBIEHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4yeHrue o0pa3loB BEHIECTB METAUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHWHKA C pacTBOPaMU KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3noKeHus, COCAUHEHNUS ).

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.



OO0mue ecTeCTBEHHO-HAYYHBIC MOHITHS: HAYYHBIM (PakT, TMIore3a, Teopus,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
SKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3rKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJICKTPHUYCCKHH 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe€ COCTOSIHUE BEIIeCTBA, Ta3, (u3nueckue BEIWYWHBI, €IUHHUIIBI
U3MEPEHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbI, TOPHBIC TOPOJIBI, TIOJIE3HBIE
VCKOITAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KA, KATbLHA U UX COCTMHEHUN
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

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

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

Kiaccudukanust XuMU4eCKUX peakiyii Mo pa3auyHbIM IpU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETICHENW OKUCICHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aTtopa). JK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M IeTepPOreHHBIX
peakiusx. [lonsatue o katanuze. [loHsATHE O XMMHUYECKOM paBHOBECHHU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMHA U IOJO0KEHHE XUMHUYECKOIO
PaBHOBECHS.

OKHUCITUTEIPHO-BOCCTAHOBUTEIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaKIuu. CocraBneHue YpaBHEHUH
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIX ~ pEAKIUMA C  HMCHOJIBL30BAHMEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopust 3IEKTPOIUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U C1a0bIe AJIEKTPOJIHUTHI.

Peaxiiun nonHoro oomMeHa. Y cnoBusi MpOTEKaHUs peakiinii MOHHOTO 0OMeHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THIpOIH3E CONE.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu ot
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BELIECTB, MpoIlecca TUCCOIMAIIMN KUCIIOT, IeJI04eil U coliel (BO3MOMXKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK MPOTEKaHUd peakluil HOHHOro obOmeHa (oOpa3oBaHuE OcajKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOTE€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMO/ICHCTBHE
C MeTajulaMH, HeMeTaJlJlaMH, uienodamu). XiopoBojaopoi. ConsHas KucioTa,
XMMHYECKME CBOMCTBA, IMOJy4YeHUE, MNOpuUMeHeHue. JleicTBue xjaopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IpUpOE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTeleHH okucieHuss. CTpoeHune M (pu3myeckue 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, (U3nIecKrue 1 XUMUIECKHUE CBOMCTBA (0OIIHe KaK MPeICTaBUTEIS
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoThl. CONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha Cyiab(aT-HoH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.



OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpOCTPAaHEHHE B IPHUPOJE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. 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 KAYECTBE MUHEPAJIbHBIX YI0OpEHUH.
XVMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COSIMHEHUSIMH a30Ta (KUCIOTHbBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopnas kuciora, GU3MYECKHEC M XMUMHUYCCKHE CBONCTBA, MOJIyYCHUE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B IpUpoAe, pu3nyeckue U XuMUYecKkrue cBoMcTBa. AncopOuus.
Kpyrosopor yrimepona B mnpupoae. Oxkcuipl yriepoaa, HUX (UHYECKUE U
XUMUYECKUE CBOMCTBA, [JEHUCTBUE HA JKUBBIE OPraHU3Mbl, MOJyYE€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. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepoaa (MeTaH, 3TaH, THUIEH, alleTUJIEH, ITAHOJ, TTIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yriieBogax — U ux
pojii B JKH3HM 4YeJlOBeKa. MarepuaabHOE€ €AMHCTBO 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 0Ge30mMacHOTO  HMCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHrne 00pa3IoB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHONM KHCIIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB



UX TIPOTEKAHUS, OMBITHI, OTpAKAIIHNE (PUINYECKUE M XHWMUYECKHE CBOMCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
O3HaKOMJIEHUE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOreHUI0B), O3HAKOMIJIEHHE ¢ 00pa3iaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHNE TIpoliecca O0yrIIMBaHUs caxapa Mol IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYeCTBEHHON peakiy Ha Cyib(aT-uoH U HAOII0IeHUEe TpU3HaKa €€
IPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOWCTBaMM a30Ta, Gocdopa U UxX
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u GochopHBIX yIOOpeHUi, MmojgydyeHrue, coOupanue, pacrno3HaBaHUE U HU3YUYEHUE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W HW3yyeHUE MPU3HAKOB MX MPOTEKAHHs, B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUAITIOB), HM3yYEHHE MOJENe KPUCTANIMYECKUX pEeHIETOK anmasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa, IMOJIy4YEHHE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KauyeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3ajad Mo TeMe «BaxHellme HeMeTallbl U HX
COEAUHEHUS.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTAIIIOB. MeTtajinueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUM  PAX
HanpspKeHuH MetauioB. Ou3nueckre U XMMUYECKHe CBOMCTBA MeTayioB. Ob1mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPAITIOMUHUMN, OpOH3a)
U X IPUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[llenounsie MeTauibl: noyiokeHue B [lepuoandeckol cucremMe XMMHYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe MIeNOYHBIX METaNIOB M MX
COCAVHEHUN.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHUM W KAJIbLUWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoje. PU3NUECKUE U XUMUUYECKHE CBOMCTBA MarHus U



Kaybliusl. BaxkHele coeuHeHus Kanblins (OKCUI, TUIPOKCH I, con). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ YCTpaHEHUS.

AnmoMUHUH: TIoJI0)KeHUE B [leproinueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHuE aroma, HaxOxXAeHUE B mpupoac. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJb30BAHUE  BUJIEOMATEPUATIOB), IMPU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MaTrHUs, KaJIbILIKs, aTIOMUAHUSA, [IMHKA, sxese3a (11)
u xenesa (lll), menu (Il), HaGmroneHne u omnucaHue MPOIECCOB OKpAITMBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA AIFOMUHUS U
TUJIPOKCHA LIMHKA, PEUICHUE KCIEPUMEHTAIBHBIX 33/1a4 10 Teme «BaxHenine
METAJUIBI U KX COCTMHEHUS».

XuMHS M OKpPY:KaloUas cpeaa

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

XUMHUYECKOE 3arps3HEHHUE OKpYXKarlieh cpeabl (MpeaenbHasl J0MmycTUMas
KOHIIeHTpaius Bemiects, nainee — [1/IK). Ponp xuMun B pelieHN 3K0JIOTHYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunie ceasu

Peanuzanusi mMeXnpeAMETHBIX CBSI3€M MpH WM3YyYEHUM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiaccupuKaluusa, NepUOAUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUECKU I 3apsig, HPOBOIHUKH,
HOJIYIPOBOJHUKH, JUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs]
peméTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3 b1, COJHIIE.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHbIE TOPObI, TIOJIE3HBIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.



I11. TIINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTAaThl OCBOECHHS IPOrpaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYYEeHHS] XMMHUHU B €IUHCTBE Y4YEOHOU U
BOCITUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B
oOmiecTBe MpaBWIaMM M HOPMAMH TOBEJACHHS M CIOCOOCTBYIOT TMpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIIHXCS.

JIM4HOCTHBIE ~ pe3yJabTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroLIUXCs
PYKOBOJCTBOBAThCA CHCTEMON TMO3WTUBHBIX I[IEHHOCTHBIX OpPUEHTAUUM U
pacUIMpEeHHE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS .

IEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcJeAWI0, MOHMMaHUs 3HAYCHUS XUMHUYECKOM HAYKH B >KHU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHONW WHGpOpMAIHE o
NEPEJOBbIX JOCTHKEHUAX W OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIBHBIX HOPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHONIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIeI0BATENHCKOM, TBOPUYECKOM U IPYTUX BUIAX NEATEILHOCTH,
TOTOBHOCTH K pPa3HOOOPa3HON COBMECTHOW JESTEIHbHOCTH TPU BBIMOJIHEHUU
yueOHBIX, TMO3HABATENbHBIX 3a7a4, BBITIOJIHEHUH XWMHUYECKHUX HKCIIEPUMEHTOB,
CO37[aHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOITOHUMAHUIO ¥ B3AMMOIIOMOIIIH
B MPOIIECCE ATOM y4eOHOU AESITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEACHHE
U TOCTYNKH CBOMX TOBApHILEH C IMO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU MU COCTABIISIOLIUE
OCHOBY /I IOHUMaHUSI CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS NPHUPOJbI, B3aUMOCBS3AX 4YEIOBEKA C
IPUPOAHON CPEAOH, O POJIM XMMUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIC HA TOJIyYeHHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC IJii OOBSCHEHUS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUI,
NO03HABATENIbHON, MH(OPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATEIbHON paboTbl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYNMHBIMU TEXHUYECKUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOTHi;



UHTEpPEC K OOyUYEHHI0O M TO3HAHWIO, JIHOOO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa3OBaHHMIO, MPOCKTHOW W  HCCIEIOBATEIHCKOMN
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTU W YPOBHA OOy4YeHUS B
JIaJbHEUIIIEM;

4) hopMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 »KU3HMU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIsl, HAPKOTUKOB, KYpPEeHHS),
HEOOXOIMMOCTH COONIOJIEHUSI TMpaBWJI  0O€30MaCHOCTH TPU  OOpaIllEeHUUu C
XUMHUYECKMMU BEIIECTBAMHU B OBITY U PEAIbHON KHU3HH,

5) Tpy10BOro BOCHIUTAHMS

MHTEpEC K MPaKTUYECKOMY M3YUYeHHIO TTpodeccuil U Tpyaa pa3IndyHOro poja,
yYBa)XCHHE K TPYy U PE3yJIbTaTaM TPYIOBOU JCATEIHHOCTH, B TOM YHCJIC HA OCHOBE
OpPUMEHEHUs  MNPEIMETHBIX 3HAaHWW 1O  XHMHUH, OCO3HAHHBIM  BBHIOOP
WHIVNBUAYATLHON TPASKTOPHH MPOJIOJDKCHHSI 00pa30BaHMS ¢ yUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICIITHON MPOGeCCHOHATBHON JACATEIPHOCTA M Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MTPO(ecCHOHANBHOM cpefie;

6) PIKOJIOrHYeCKOro BOCIIUTAHUA:

AKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K IPUPOIC KaK UCTOYHUKY KU3HU
Ha 3emie, OCHOBE €€ CyIIEeCTBOBAHMS, IMOHUMAHHE IIEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
Gu3NYeCKOMY U TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IEHHOCTH COOIIOICHMUS
paBmJI 0€301TACHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUSX,
YTPOXKAIOIINX 30POBBIO U JKU3HH JIIOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy9aeMble MPU WU3YYCHUH XUMHH, IS
peleHns 3aaa4, CBA3aHHbIX C OKPYKAIOIEH IPUPOIHON CPENOH, IS NOBBIIICHUS
YPOBHS  DKOJOTHYECKON  KYyJIbTYpbl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM W TMyTeH WX peIeHUs MOCPEICTBOM METOIOB XUMUH,
AKOJIOTHYECKOTO MBITIICHHS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3YNBTATOB BBIJACISAIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOITICHAYYHBIE TIOHITHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTEMa, TMPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN W3 ATUX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAyYHOU KapTHHE MHUpA, ¥ YHUBEPCAIbHbIC yueOHbIE eicTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIC, PETYJIATUBHBIC), KOTOphIE OOecmeunBaroT (GopMUpPOBaAHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHUBEPCAJbHbIE Y4eOHbIE 1eiicTBUS

ba3zoBble j1ornueckue AeicTBus:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHM (BBIIETSATH UX XapaKTEepHbIC
NPU3HAKK, YCTAHABJIMBATH B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OOBSICHEHUS! OTACNIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIA KJIaCCU(PUKAIUU XMMHUYECKUX BEHIECTB M XUMHUUYECKHX pPEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKHUE pACCYXACHUS (MHAYKTHUBHBIC, I€TYKTUBHbBIE, [0 aHAJIOTUN),
JICIIaTh BBIBOJIBI 1 3aKTFOUCHHUS;

YMECHHE TPUMCHATH B TIPOIECCEe TO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbIE€ B XUMUH,
IpeoOpa3oBBIBATh IIMPOKO MPUMEHSICMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMH4YecKas ¢Gopmylia U YypaBHEHUE
XUMHYECKON peakiMi — IMPHU PEIICHUH yueOHO-TI03HABATEIbHBIX 3aJ1a4y, ¢ YYETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKH U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISBIISITE ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHE HCIO0JIb30BaTh IOCTABJIICHHBIE BOIMPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI /IS (POPMHUPOBAHHMSI TUTIOTE3HI TI0 POBEPKE
NIPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpuOOpETeHHE OMNbITa MO TUIAHUPOBAHUIO, OPraHU3AallMd W MPOBEIACHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM IMpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEIOBAHMS, COCTABIATh OTYET
0 MpoJieIaHHOM padoTe.

PabGora c nnpopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATh HH(POPMAIIUIO
Pa3TUYHBIX BUIIOB U (HOPM MPECTABICHUS, MOJYIaeMyI0 U3 Pa3HBIX NCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XUMHUYECKOTO COJEpKAHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUUYECKU OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0CTOBEPHYIO MHHOPMAIIHIO;

YMEHHE TPUMEHSTh Pa3jINdHbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOMUMBIX JUISI BBITIOJIHCHHUSI
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEEIEHHOTO THUIIA, TPUOOPETEHHUE OMBITA B



o0lacTh  MCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHNE KYJIbTYpOIl aKTHBHOT'O MCIIOJb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BbIOHMpaTh ONTUMAaJIbHYIO (hOpMY MpeacTaBieHuss UHPpOpMaLUU U
WUIIOCTPUPOBAaTh PEIIAEMbIE 3aJa4d HECIO0XHBIMH CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpapuKu U KX KOMOMHAIIUSIMU;

YMEHHE UCIOJb30BaTh M aHaJU3UpOBaThb B IIpolecce YydeOHOU u
UCCIIEIOBATEIBCKOM NIE€ATENBHOCTH MH(OPMALMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEIbCKOIO XO3SIMCTBA M TPAHCIOPTA HA COCTOSHHME OKPYKAIOLIEH NPUPOIHOM
Cpenbl.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC NeiiCTBUS:

YMEHUS 33J1aBaTh BOIIPOCHI (B XOJ€ JUasIora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxaaeMoi TeMbl, (OpMyIHUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHMS  NPEACTaBIATh  IOJYyYEHHBIE  pEe3yJbTaTbl  ITO3HABATEIBHOU
NEeSTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTax; JiejaTh MPE3EHTALMIO
pPE3YNbTATOB BBHIMOJHEHUSI XUMUYECKOrO 3KCIepuMeHTa (1abopaTopHOro OMbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
NO3HABATEILHOM M MCCIENOBAaTENbCKOM  JESITENIbHOCTH  NpPU  PELIECHUU
BO3HUKAIOUIMX MpPOOJIeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3uuui (oOCyxIeHHs,, OOMEH MHEHUSIMU, «MO3IOBBIE LITYPMbD», KOOPAUHALIMS
COBMECTHBIX JCHCTBHM, OIPEIEICHUE KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOUM pabOThI U APYTHE).

PerynsiTuBHbIC YHUBepcaibHbIe YUeOHbIe 1elCTBHUSA:

YMEHHE CaMOCTOSATEIbHO OINPENENSATh LENH JAEATEIbHOCTH, IUIAHHUPOBATh,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpaTh Hanbosee 3pPeKTUBHbBIE CIOCOOBI PEIICHUsT YUYCOHBIX U
NO3HABATEIBHBIX 3a/1a4, CaMOCTOSATEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEMIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
NOJyYEHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOIO PE3YJbTAaTa 3asBICHHOM LIE€IU, YMEHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, TPEAJIaracMbl€ B YCIOBHH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O0s3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JaHHOW (enepalbHOW pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
NEUCTBUM, BUJIBI JACITEIIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIPETaLlH, IPeOoOPa30BaHUIO U MPUMEHEHHIO B PA3IMUHBIX YYEOHBIX U HOBBIX
CUTYaLHsIX.



K xoniy oOydenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM yPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSTUN: aTOM, MOJIEKyJa,
XUMHUYECKUI 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOTHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi J10JIsI XMMHUYECKOTO JJIEMEHTA B COSIUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XUMHUYECKasi pPeaKius, KiacCU(UKaIus peakluid: peakiuu
COCAVHEHNUS, PEaKUUU Pa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIUu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEaKIIMU, TEII0BOU AP (EKT peakiui,
AJIpO aToMa, dJIEKTPOHHBIN CJIOM aTomMa, aTOMHas OpOUTalb, pajlyc aToma,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJICHTHAsI CBSI3b, HOHHAS
CBA3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBa
(TIpolieHTHAsI KOHIICHTPAIIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHSATHA U
MPUMEHSTH 3TH MOHSITHUS MIPU OMTUCAHUM BEIIECTB U UX MPEBPaICHUI;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJHUKY JUIsI COCTaBJICHUS (OpMyJ
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTPENEIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy COEAUHEHUH IO
dbopmynaMm, BHJ XUMHYECKONW CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

packpeiBath cmbichn llepmogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAUYECKONM 3aBHCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B llepmoamueckoi cucrteme,
3aKOHOB COXPAHEHHUsI MAacChl BEILIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

OMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢dopmy [lepuonnueckoi
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynma)», maneie u
OOJBIIIE TIEPHOJBI, COOTHOCUTH OO0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmHdeckux diaemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX PJIEMEHTOB (COCTaB | 3apsi spa, oOIIee Yucio SJIEKTPOHOB U
pacrpeeieHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);



KJIaCCU(DUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy UM COCTaBYy YYACTBYIOIIUX B pEaKuu
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3ITUYHBIX KJIACCOB, TOJTBEPKIasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHUYECKUX TPEBpaALCHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOTO JJIeMEeHTa 1o (opMmylie COeIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOUN peaKIuu;

IPUMEHSITh OCHOBHBIE OIEpPallii MBICIIUTEILHOMN IEATETbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHUCTeMaTH3alHio, KiIacCU(UKAIINIO,
BBISIBIICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3eM — JJI1 M3Y4YCHHUSI CBOWMCTB
BEIIECTB W XHUMHYECKUX pEaKIUi, €CTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, W3MEPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIe0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCYA0U U Ta00paTOPHBIM
o0Opy/IOBaHMEM, a TaKXke IMpaBwiaM oOpallleHus C BeIleCTBaMU B
COOTBETCTBUM C HHCTPYKIMSMU TO BBIMIOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKHUX OMBITOB I10 MOJYYSHUIO U COOUPAHUIO Ira3000pa3HbIX BEIIECTB
(Bomopoza M KHCIIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PacCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH W MPOBOAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB MIEIOUEH U
KHUCJIOT C TIOMOIIIbIO UHIUKATOPOB (TakMmyc, PpeHoidTanenH, METHIOPaHK

U JpyTHE).

K koHIiry o0ydenust B 9 kiaacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJCHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TETUIOBOH 3(dekT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, SJIEKTPOJIUTUYECKAS IUCCOIMAINS, PEAKIIMH HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKHCIICHHE U BOCCTAHOBJICHUE, aJITIOTPOTIHS,



aM(pOTEPHOCTD, XUMUYECKas CBA3b (koBaJIEHTHa, HMOHHAs,
METaJUTNYECKas ), KPUCTAIUTMYECKas pEHIETKa, KOPPO3Hs METAIIOB, CILJIaBHI,
CKOPOCTh XMMHUYECKOW pEaKUWU, MPEIEIbHO JOMYCTUMAsl KOHLEHTPALMS
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKMX NOHATUA U
NPUMEHATH 3TH HOHITHUS MIPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJeHUS (QopMmyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCAUHEHUAX PA3JIUYHOLO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OnpeNeiEHHOMY KJIacCy COEIUHEHUH 1o (opmynaM, BUA XUMHYECKOU
cBs3M (KOBaJICHTHAs, WOHHAs, MeTa/UIMYecKas) B HEOPraHUYECKUX
COCMHEHUSX, 3aps]l MOHA M0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPaX HEOPTAHMYECKUX COCIMHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKNA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIica Ilepuonnueckoro 3akona JI[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHME: ONUCHIBATH U XapaKTepU30BaTh
Tabnmuunyo ¢opmy lleproanueckoit cUCTeMbl XUMUYECKUX JJIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHAs mnoArpynmna (A-rpynmna)» U «1moboyHas
noarpynna (b-rpynma)», wmanble W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPIE UMEIOTCS B IEPUOANYECKOM TaOIuUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apAn  sApa, oOOHIee YHWCIO JJIEKTPOHOB U PACIPENENICHHE HUX 110
AJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M UX COCJIIMHEHUH B Tpejenax MajblX NEpPUOIOB U
[JIABHBIX MOJICPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY Y4YaCTBYIOIIUX B PEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(P(hEKTy, MO0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CcHenudUuecKkrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPKJIasi OMNHUCAHUE
MpUMepaMHl MOJICKYJISIPHBIX U HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIU;

COCTaBJSITb YPAaBHEHUSI AJIEKTPOJMTHUYECKOW JUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUSI PEAKIIMA HOHHOIO
oOMeHa, ypaBHEHHS pEaKkiui, MOATBEPKIAIOIMNUX CYIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
MIOCPEJICTBOM COCTAaBIICHHUS JICKTPOHHOTO OajaHca 3TUX PEaKIni;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHUA,
BO3MOXHOCTU TPOTEKAHHUS XUMHUYECKUX TMPEBpAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIIATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOTO JJIeMEeHTa 1o (opMylie COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOM peaKinu;

coOJII0/1aTh IPaBUIIA MOJIb30BAHUSI XUMUYECKON TTOCYI0N U 1a00paTOPHBIM
o0opyJoBaHMEM, a TakXe INpaBWwiIa oOpallleHus C BellecTBaMU B
COOTBETCTBHM C HWHCTPYKIHMSIMH TIO BBINOJHEHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OTBITOB 10 TIOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOJUTH PEAKIIMH, TTOATBEPIKIAIONINE KAUYCCTBEHHBIN COCTAB PA3IMIHBIX
BEIIECTB: PACIO3HABaTh OMNBITHBIM MYyTEM XJIOPUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuwimkar-, cyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ICITEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHUE, CUCTEMATU3AIINIO, BBISIBIICHUE PUUYUHHO-
CIICICTBCHHBIX CBSI3€H — JJI1 M3YYCHHsI CBOWCTB BEIICCTB M XMMHYCCKUX
peaKIuii, E€CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUS — HaOIIOICHUE,
M3MEpEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (pPeabHbIN U MBICIICHHBIN).



IV. TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U daexkTpoHHbIe (LU (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb
11 GCTGCTBOSHaHVH o 5 2 https://m.eds00.ru/A3RIT4T6X
MPAKTUYECKON A TEIHHOCTU
YyeJIoBEKa
B
1.2 CHICCTBA 1 XHMHHACCRHC 15 1 https://m.eds00.ru/JOMIV8VED
peakuu
Hroro mo paznueny 20
Pasjen 2. Baxueiilune npeactaBuTe i HEOPraHMYeCKUX BellecTB
B .K !
2.1 OLYX. RHCIOPOA. LIOHATHE 6 https://m.edso0.ru/Q5A8K5W8Y
00 okcHmax
B !
2.2 R 8 1 https://m.edso0.ru/C4H8K6TSE
KHCJIOTaX U COMIAX
Boga. P I
23 Ona. TacTBOPBL. LIOMATHE 5 1 1 https://m.eds00.ru/F1X701B0Q
00 OCHOBaHUSIX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4AR7GOT
COCIUHEHUN
Hroro no pazneny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Paznen 3. llepnonnueckuii 3axkoH u [lepuoanveckas cucrema xumuideckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

XumMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akIumn

[Teproauyeckuii 3aKoH 1
[Iepnonnueckas cucrema
3.1 XHMHYECKUX dJIeMEHTOB /I, 7
N. MenpeneeBa. CtpoeHue
aroMa

https://m.edso00.ru/C911K8POM

XUMHYECKAsA CBI3b.
OKUCIUTEIBHO-

3.2 8 2 https://m.edso0.ru/W8COT2E7K
BOCCTAaHOBHUTCIIbHBIC
peakuuun
Hroro no pazneny 15
PesepBHOE Bpemst 3 https://m.edso0.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOT'PAMME 08 >



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KoanuyecTBo 4acosB

Ne HaumeHoBaHue pa3/ieioB U TeM JekTpoHHbIE (HU(POBHIE)
Kourpousbnsie | IIpakTnyeckue
n/n NporpaMmbI Bcero o0pa3oBaTeJIbHbIE pecypchl
padoTbI padoThI
Pa3znen 1. BemecTBo M XumMn4eckne peakmumn
I1 eHue OneHue i
1.1 OBTOPEHHE I YILYBICHIE SHAHHH 5 1 https://m.eds00.ru/GIMEWIJST
OCHOBHBIX pa3/leJIoB Kypca 8 Ki1acca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 N P 4 https://m.eds00.ru/R3Z290Q6G4G
peakuuit
DNEeKTPOIUTUYECKAS AUCCOLUALIHS.
1.3 P 8 HHal 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMHUYECKHE pPEeaKkllii B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. Hemeranibl M X COeAUHEHUS
06 e
2.1 T4 XapaKTEPHCTHIA XUMIACCRIX 4 1 https://m.edsoo.ru/FOW1N9IF5V
anemeHToB VIIA-rpynmnsl. ["anorens
OO0mast XapaKTePUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso00.ru/S7L7MIL7S
COEMHEHUS
OO61mas xapakTeprucTUKa XUMUIECKIX
2.3 anemeHToB VA-rpymisl. A3ot, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCIMHEHUS
OO0mias XxapakTepruCTUKa XUMUUECKUX
2.4 sneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHHUI U UX COeIMHEHUS
Hroro mo pasneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

3.1 OO0111e CBOICTBA METAIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxneiiime Metaisl ¥ UX COEIUHEHUS 16 https://m.edsoo0.ru/18G6J7R9U
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxkapmas cpeia
B
4.1 CIHIECTBA H MATCPHAIILL B AKU3HH 3 https://m.edso0.ru/Z3S8T1Q8K
YeoBeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

V. TTOYPOYHOE IINTAHUPOBAHUE
8A KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Jlata

U3y4YeHHus!

KonTtpoJsbnsbie

Bcero
padoThbI

IlpakTHyeck
He padoThI

ILnan

dakr

JJIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer xumuu. Ponb Xxumuu B
’)KU3HHU 4dejioBeka. Tena u
BelleCcTBa

https://m.edsoo0.ru/J4C2V8M9V

Ilonsrue o METOAAaX IIO3HAHHUA B
XUMHHN

https://m.edso0.ru/P1O8A5C6T

[IpakTrueckast padora Ne 1
«IIpaBuna paboTsI B
nabopaTopuu ¥ MPUEMBI
oOpatieHus ¢ 1abopaTopHbIM
000pyTOBaHUEMY

https://m.edsoo.ru/O5G3EOD8Y

YucTele BeleCcTBA U CMECH.
Crioco0bI pazaeneHus: cmecen

https://m.edsoo.ru/X1A2E3M8R

[TpakTtuyeckas padora Ne 2
«Paznenenue cmeceii (Ha
IIPUMEPE OYUCTKH ITOBAPEHHON
COJIH)»

https://m.edso0.ru/R6W6Z8F9X

ATOMBI U MOJIEKYJIBI

https://m.edsoo0.ru/J7R108H1L

XVUMUYECKHE dJICMEHTHI. 3HAKU
(CUMBOJIBI) XUMUYECKHX
AJIEMEHTOB

https://m.edsoo.ru/W3U6Q6D7W

HpOCTLIe K CJIOKHBIC BCIICCTBA

https://m.edsoo.ru/H2W7W8P3A



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A

ATOMHO-MOJ'ICKy.TISIpHOC YUYCHHUC

https://m.edsoo.ru/EOD1L5N1IN

10

3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTB. XUMUYECKast
dbopmyna. BareHTHOCTh aTOMOB
XUMHNYCCKUX IJICMCHTOB

https://m.edsoo.ru/I3Y2G1R4C

11

OTHOCUTEBbHASA aTOMHAs Macca.

OtHocuTenbHAsS MOJICKYJISIpHAA
mMmacca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBast 101 XUMHAYECKOI O
JJIEMEHTA B COEIUHEHUN

https://m.edsoo.ru/J6 A9W4P1J

13

KonunuectBo BemecrBa. Mons.
MonspHas macca

https://m.edsoo.ru/C2J5K415X

14

duznueckre U XUMHUYECKUE
SIBJICHUSI. XMUMHYECKasl peaKius

https://m.edso00.ru/S2R3H7N6C

15

[IpusnHaku u ycinoBus
IMPOTCKAHUA XUMHYCCKUX
peakuuii

https://m.edsoo0.ru/Z3F4A8K60

16

3aKOoH COXpaHEHUsI MaCChl
BEIIECTB. XUMUYECKUE
YpaBHCHHS

https://m.edsoo.ru/P7V8A5Z3D

17

Brrancinenus KoandecTna,
MacChl BEIISCTBA 110
YPAaBHEHUSIM XUMHYECKUX
peakuuii

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukaius XuMHuecKux
peakuuii (coequHEHU,
pasyoKeHus, 3aMeIIeHus,
oOMeHa)

https://m.edsoo.ru/KOP1L4R1W



https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W

19

M. B. JIoMOHOCOB — y4Y€HBIii-
sumukionenuct. O6o0menue u
cHCTEMaTHU3aIns 3HaHUH

https://m.edso00.ru/C2T2E6W6V

20

Kontponbhas padora Nel no
TeMe «BeliecTsa 1 XuMHUUecKue
peaKkum»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmecs razos. CocrtaB
Bo3ayxa. Kucnopon — sneMeHT
1 pocroe BemecTso. O30H

https://m.edsoo.ru/M6A7YOW?7S

22

q)I/ISI/IqGCKI/Ie U XUMHNYCCKUC
CBOMCTBa KHCJIOpOJa (peakiiuu
okucieHus, ropeane). [TonsTue
00 okcHmax

https://m.eds00.ru/O0Q4H1UST

23

Crioco0bI oydeHust KUCIopoia
B J1a00paTopuu U
IIPOMBIIIIJICHHOCTH.
[Ipumenenue kucmopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

Tennosoit a3¢ ekt xumMuueckoit
peaxkiuu, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUUYECKUX
peaxkuusax

https://m.edsoo.ru/Z6H4G9D8W

25

Tonnuso (HedTh, yrois u
MeTaH). 3arpsi3HeHUE BO3/1yXa,
CIOCOOBI €r0 MPEOTBPAICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Tpaktnueckas padora Ne 3 mo
teMe «[lonydyenue u cobupanue
KHCIIOpPO/1a, U3yUEHUE €T0
CBOMCTB»

https://m.edso0.ru/J2X0TOAOD



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

27

Bonopon — snemMeHT u nipocroe
BenrectBo. Haxoxxaenue B
IpUpoJIE

https://m.edsoo.ru/1I8D2B5D7A

28

duznyeckre 1 XUMHUYIECKIE
CBOMCTBa BOJAOPOJA.
[Ipumenenue Bogopona

https://m.edso0.ru/Q0A7R7W60

29

IloHsTHE O KMCIIOTaX U COJISIX

https://m.edsoo.ru/N711U1E4]

30

Crioco0ObI onmyueHus BOAOpoIa
B JJabopaTopuu

https://m.edsoo.ru/F4AW6U505Q

31

[TpakTrueckas padora Ne 4 o
teMme «I[lonydyenue u cobupanue
BO/IOpOJia, U3yYEHHE €TI0
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

Monsipablit 006EM razoB. 3aKoH
ABorajzipo

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncnenus o0néMa,
KOJIMYECTBA BEILECTBA I'a3a I10
€ro U3BECTHOMY KOIUYECTBY
BEIIECTBA WIN 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brrunciienust 00EMOB ra3oB 110
YPaBHECHHUIO PEaKIIUU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUHI
razoB

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckre U XUMUYECKHE
CBOMCTBA BOJBI

https://m.edsoo.ru/F3S5H7HIU

36

Cocras ocuoBanuii. [Torsarue 00
HHIUKATOpax

https://m.edsoo.ru/I9M1C5U8J



https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J

37

Bona kak pactBoputens.
HaceliiieHHble 1 HeHAChIILIEHHBIE
pactBopbl. MaccoBas 1o
BEILIECTBA B pacTBOPE

https://m.edso00.ru/S7Z0N3W2D

38

[Ipaktuyeckas padora Ne 5 o
teme «l[IpuroroBnenue
pacTBOPOB € OMpPEAETEHHON
MAaCCOBOM J10J1€M PaCTBOPEHHOT O
BEIIECTBA»

https://m.edsoo.ru/LOV7U6I16H

39

Kontponbnas padora Ne2 o
teme «Kucnopon. Bomnopon.
Bona»

https://m.edsoo.ru/Y3C8C9C8Z

40

OKcHBI: COCTaB,
KIaccu(pUKaIus, HOMEHKIaTypa

https://m.edsoo.ru/D1A6N2B9L

41

[Tonmyuenue u XxuMu4eckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/E3USHIWS8V

42

OcCHOBaHHS: COCTaB,
KJIacCH(UKaIs, HOMEHKIaTypa

https://m.edsoo.ru/C9Z0E9N8V

43

[Tonyyenue n xumMu4eCcKre
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/W5V208K1E

44

Kucnortsl: cocTas,
Kiaccudukaiys, HoMEHKIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[TonyyeHnue n xumMu4ecKue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpeaHue): HOMEHKIIATYpa,
CIOCOOBI MOTY4EHUS,
XMUMUYECKHE CBOMCTBA

https://m.edso0.ru/J4B9Q5E1X



https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X

47

[TpakTuyeckas padora Ne 6.
Pemenue skciepuMeHTATbHBIX
3amay 1mo reMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COETUHEHUI

https://m.edsoo.ru/E9X4K8F7W

48

I'eneTnueckas CBs3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHUN

https://m.edsoo.ru/HOUSD6A0C

49

0O00011eHE U cCUCTEMATU3AIAS
3HAHUH

https://m.eds00.ru/Q6G9IN5L4B

50

Kontponbnas padora Ne3 o
TeMe "OCHOBHBIE KJ1aCcChI
HEOPTraHWYECKUX COCTUHCHUI"

https://m.edsoo.ru/W6J7L5I5P

51

IIepBbIie IONBITKH
KJIacCU(UKAIIIN XUMHYECKHX
aneMeHTOB. [lonsaTHE O rpynmax
CXOJHBIX AJIEMEHTOB

https://m.edsoo.ru/R4S7M4MIN

52

[Teproguueckuii 3aK0H 1
Ilepunonnueckas cucrema
XUMHYECKHX 371eMeHTOB /. .
MenneneeBa

https://m.edsoo.ru/A1B9FOV6C

53

[Tepuoapl, rpymIibl, MOATPYIIIBI

https://m.edsoo.ru/W30116R2U

54

Crtpoenue atromoB. CocTaB
aTOMHBIX sep. M3oTonsl

https://m.edso00.ru/C9Q907Z3C

55

CrtpoeHnue 31eKTPOHHBIX
000J104€K aTOMOB JIEMEHTOB
[Tepuoauueckoii cuctemst . U.
MenneneeBa

https://m.edsoo.ru/O0F6Y5C8B



https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuka XUMHUECKOT O
3JIEMEHTA MO0 €TI0 MOJIOKCHHUIO B
[Iepnonnueckoni cucreme /1. U.
Meneneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuonuueckoro
3aKOHa JJIs1 Pa3BUTHS HAYKU U
npaktuku. J[. 1. MenneneeB —
YUEHBI, IEAATOT U TPAKIAHUH

https://m.edso00.ru/K3S31400V

58

PesepBHeIil ypok. O600meHNe 1
cUCTeMaTHu3allvs 3HaHUM /
Bcepoccuiickas mpoBepouHas
pabora

https://m.edsoo.ru/BO9V1I14W6A

59

Kontponbnas pabora Ne4 o
teme «CTpoeHue aTroma.
XuMHnueckas cBs3b» /
Bcepocculickas nposepodHast
pabora

https://m.edsoo.ru/L2L4K005Q

60

DNEeKTPOOTPULATEIBLHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB

https://m.edsoo0.ru/S6R802X9B

61

HMonnas xuMudeckas CBs3b

https://m.edso0.ru/R201T6L4S

62

KoBanenTnas IOJIApHasA
XHUMHUYECKas CBA3b

https://m.edso0.ru/GON4H4J6F

63

KoBanenTtuas HCIIOJIApHAasA
XHUMHUYECCKas CBA3b

https://m.edsoo.ru/R5Q417S5K

64

CreneHp OKUCIICHUS

https://m.edso0.ru/S8U900D4B

65

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHBIC PEAKIINU

https://m.edsoo.ru/KOW20Q5Y1C

66

OKHUCIINTEIIN U BOCCTAHOBUTEIH

https://m.edsoo.ru/M3D0P4C9Y



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y

PesepBHbIit ypok. O60011eHNE U
cucTeMaTu3anus 3HaHuH 110

67 1 https://m.edso00.ru/S2R4S8M7N
teMe «CTpoeHue aToma.
XUMHUYECKas CBA3b»
P i .
68 C3CPBIbI YPOK 0606?1%“6 1 1 https://m.eds00.ru/S1IR1B1L6Q
cHUCTEMAaTH3aIis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

8b KJIACC

aTa
KosmmuecTBo yacoB A
Ne H3y4eHust JJIeKTPOHHbIe N (ppoBbIE
Tema ypoka
n/m Beero Kontponbubie | Ilpakruueck | [lnan | ®dakr o0pa3oBaTesibHbIE PECYPChI
padoThI ue padoThI

[Ipenmer xumuu. Ponb xumuu B

1 YKU3HM YenoBeka. Temna u 1 https://m.edsoo0.ru/J4C2V8M9V
BEIIIECTBA

2 Homsrite 0 MeTozax noswais & 1 https://m.eds00.ru/PLOBASCET
XUMHU
[IpakTnueckas padora Ne 1
«IIpaBumna paGoTsI B

3 1abopaTOpUU U MPUEMBI 1 https://m.edso00.ru/O5G3EOD8Y
oOpatieHus ¢ 1abopaTopHbIM
000pyTIOBaHUEMY
q .

4 VICTRIC BEICCTRA H eMect . 1 https://m.edsoo.ru/X1A2E3M8R
CniocoOblI pa3zienenus cmeceit
[IpakTuueckas padora Ne 2

5 «Pasneneiie cmecelt (a 1 https://m.eds00.ru/REWEZ8FIX
MpUMepe OYUCTKHU TIOBAPCHHOU
COJIH)»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMHUYECKUE IIEMEHTHI. 3HAKA

7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W

9JICMCHTOB

HpOCTBIG " CJIOKHBIC BEIICCTBA

https://m.edsoo.ru/H2W7W8P3A

ATOMHO-MOJIEKYJIIPHOE yUeHUE

https://m.edsoo.ru/EOD1L5NIN



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

10

3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTB. XUMHUUECKas
¢dbopmyina. BaleHTHOCTh aTOMOB
XHUMUYECKUX JICMECHTOB

https://m.edsoo.ru/I13Y2G1R4C

11

OTHOCHUTEJILHAST aTOMHAs Macca.

OTHOCHTEIIbHAS MOJICKYJISAPpHAsA
mMmacca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBast 101 XUMHIYECKOI 0
JJIEMEHTA B COEIUHEHUN

https://m.edsoo.ru/J6 AQW4P1J

13

KonunuectBo BemecrBa. Mons.
MounspHas macca

https://m.edsoo.ru/C2J5K415X

14

duznuecKkue U XUMHUYECKHUE
SIBJICHUA. X MHYECKast peaKuus

https://m.edso0.ru/S2R3H7N6C

15

[Ipu3Haku u ycinoBus
IMPOTCKAHUA XUMHYCCKUX
peakuuii

https://m.edsoo0.ru/Z3F4A8K60

16

3aKOoH COXpaHEHUsI MaCChI
BEIIECTB. XUMUYECKUE
YpaBHEHHS

https://m.edsoo.ru/P7V8A5Z3D

17

BrruncieHus KoIM4yecTBa,
MaccChI BEIISCTBA 110
YpaBHEHUSIM XUMUYECKUX
peakuii

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukanus XuMuueckux
peakuuii (CoequHEHU,
pa3NoKEeHUs], 3aMEeIEHUS,
oOMeHa)

https://m.edsoo.ru/KOP1L4R1W



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W

19

M. B. JIoMOHOCOB — y4Y€HBIii-
sumukionenuct. O6o0menue u
cHCTEMaTHU3aIns 3HaHUH

https://m.edso00.ru/C2T2E6W6V

20

Kontponbhas padora Nel no
TeMe «BeliecTsa 1 XuMHUUecKue
peaKkum»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmecs razos. CocrtaB
Bo3ayxa. Kucnopon — sneMeHT
1 pocroe BemecTso. O30H

https://m.edsoo.ru/M6A7YOW?7S

22

q)I/ISI/IqGCKI/Ie U XUMHNYCCKUC
CBOMCTBa KHCJIOpOJa (peakiiuu
okucieHus, ropeane). [TonsTue
00 oxcHmax

https://m.eds00.ru/O0Q4H1UST

23

Crioco0bI oydeHust KUCIopoia
B J1a00paTopuu U
IIPOMBIIIIJICHHOCTH.
[IpumeHeHue kucnopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

Tennosoit a3¢ ekt xumMuueckoit
peaxkiuu, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUUYECKUX
peaxkuusax

https://m.edsoo.ru/Z6H4G9D8W

25

Tonnuso (HedTh, yrois u
MeTaH). 3arpsi3HeHUE BO3/1yXa,
CIOCOOBI €r0 MPEOTBPAICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Tpaktnueckas padora Ne 3 mo
teMe «[lonydyenue u cobupanue
KHCIIOpPO/1a, U3yUEHUE €T0
CBOMCTB»

https://m.edso0.ru/J2X0TOAOD



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

27

Bonopon — snemMeHT u nipocroe
BenrectBo. Haxoxxaenue B
IpUpoJIE

https://m.edsoo.ru/1I8D2B5D7A

28

duznyeckre 1 XUMHUYIECKIE
CBOMCTBa BOJAOPOJA.
[Ipumenenue Bogopona

https://m.edso0.ru/Q0A7R7W60

29

IloHsTHE O KMCIIOTaX U COJISAX

https://m.edsoo.ru/N711U1E4]

30

Crioco0ObI onmyueHus BOAOpoIa
B JJabopaTopuu

https://m.edsoo.ru/F4AW6U505Q

31

[TpakTrueckas padora Ne 4 o
teMme «[lonydyenue u cobupanue
BO/IOpOJia, U3yYEHHE €TI0
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

Monsipablit 006EM razoB. 3aKoH
ABorajzipo

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncnenus o0néMa,
KOJIMYECTBA BEIECTBA I'a3a 110
€ro U3BECTHOMY KOIUYECTBY
BEIIECTBA WIN 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brrunciienust 00EMOB ra3oB 110
YPaBHECHHUIO PEaKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUHI
razoB

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckre U XUMUYECKHE
CBOMCTBA BOJBI

https://m.edsoo.ru/F3S5H7HIU

36

Cocras ocuoBanuii. [Torsarue 00
HHIUKATOpax

https://m.edsoo.ru/I9M1C5U8J



https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J

37

Bona kak pactBoputens.
HaceliiieHHble 1 HeHAChIILIEHHBIE
pactBopbl. MaccoBas 1o
BEILIECTBA B pacTBOPE

https://m.edso00.ru/S7Z0N3W2D

38

[Ipaktuyeckas padora Ne 5 o
teme «l[IpuroroBnenue
pacTBOPOB € OMpPEAETEHHON
MAaCCOBOM J10J1€M PaCTBOPEHHOT O
BEIIECTBA»

https://m.edsoo.ru/LOV7U6I16H

39

Kontponbnas padora Ne2 o
teme «Kucnopon. Bomnopon.
Bona»

https://m.edsoo.ru/Y3C8C9C8Z

40

OKcHBI: COCTaB,
KIaccu(pUKaIus, HOMEHKIaTypa

https://m.edsoo.ru/D1A6N2B9L

41

[Tonmyuenue u XxuMu4eckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/E3USHIWS8V

42

OcCHOBaHHS: COCTaB,
KJIacCH(UKaIs, HOMEHKIaTypa

https://m.edsoo.ru/C9Z0E9N8V

43

[Tonyyenue n xumMu4eCcKre
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/W5V208K1E

44

Kucnortsl: cocTas,
Kiaccudukaiys, HoMEHKIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[TonyyeHnue n xumMu4ecKue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpeaHue): HOMEHKIIATYpa,
CIOCOOBI MOTY4EHUS,
XMUMUYECKHE CBOMCTBA

https://m.edso0.ru/J4B9Q5E1X



https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X

47

[Ipaktuyeckas padora Ne 6.
Pemenue skciepuMeHTATbHBIX
3amay 1mo reMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COETUHEHUI

https://m.edsoo.ru/E9X4K8F7W

48

I'eneTnueckas CBs3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHUN

https://m.edsoo.ru/HOUSD6A0C

49

0O00011eHE U cCUCTEMATU3AIAS
3HAHUH

https://m.eds00.ru/Q6G9IN5L4B

50

Kontponbnas padora Ne3 o
TeMe "OCHOBHBIE KJ1aCcChI
HEOPTraHWYECKUX COCTUHCHUI"

https://m.edsoo.ru/W6J7L5I5P

51

IIepBbIie IONBITKH
KJIacCU(UKAIIIN XUMHYECKHX
aneMeHTOB. [lonsaTHE O rpynmax
CXOJHBIX AJIEMEHTOB

https://m.edsoo.ru/R4S7M4MIN

52

[Teproguueckuii 3aK0H 1
Ilepunonnueckas cucrema
XUMHYECKHX 371eMeHTOB /. .
MenneneeBa

https://m.edsoo.ru/A1B9FOV6C

53

[Tepuoapl, rpymIibl, MOATPYIIIBI

https://m.edsoo.ru/W30116R2U

54

Crtpoenue atromoB. CocTaB
aTOMHBIX sep. M3oTonsl

https://m.edso00.ru/C9Q907Z3C

55

CrtpoeHnue 31eKTPOHHBIX
000J104€K aTOMOB JIEMEHTOB
[Tepuoauueckoii cuctemst . U.
MenneneeBa

https://m.edsoo.ru/O0F6Y5C8B



https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuka XUMHUECKOT O
3JIEMEHTA MO0 €TI0 MOJIOKCHHUIO B
[Iepnonnueckoit cucreme . U.
Meneneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuonuueckoro
3aKOHa JJIs1 Pa3BUTHS HAYKU U
npaktuku. J[. 1. MenneneeB —
YUEHBI, IEAATOT U TPAKIAHUH

https://m.edso00.ru/K3S31400V

58

PesepBHeIit ypok. O6001eHNE U
cUCTeMaTHu3allvs 3HaHUM /
Bcepoccuiickas mpoBepouHas
pabora

https://m.edsoo.ru/BO9V1I14W6A

59

Kontponbnas pabora Ne4 o
teme «CTpoeHue aTroma.
XuMHnueckas cBs3b» /
Bcepocculickas nposepodHast
pabora

https://m.edsoo.ru/L2L4K005Q

60

DNEeKTPOOTPULATEIBLHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB

https://m.edsoo0.ru/S6R802X9B

61

HMonnas xuMudeckas CBs3b

https://m.edso0.ru/R201T6L4S

62

KoBanenTnas IOJIApHasA
XHUMHUYECKas CBA3b

https://m.edso0.ru/GON4H4J6F

63

KoBanenTtuas HCIIOJIApHAasA
XHUMHUYECCKas CBA3b

https://m.edsoo.ru/R5Q417S5K

64

CreneHp OKUCIICHUS

https://m.edso0.ru/S8U900D4B

65

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHBIC PEAKIINU

https://m.edsoo.ru/KOW20Q5Y1C

66

OKHUCIINTEIIN U BOCCTAHOBUTEIH

https://m.edsoo.ru/M3D0P4C9Y



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y

PesepBHbIit ypok. O60011eHNE U
cucTeMaTu3anus 3HaHuH 110

67 1 https://m.edso00.ru/S2R4S8M7N
teMe «CTpoeHue aToma.
XUMHUYECKas CBA3b»
P i .
68 C3CPBIbI YPOK 0606?1%“6 1 1 https://m.eds00.ru/S1IR1B1L6Q
cHUCTEMAaTH3aIis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9A KJIACC

Jara
KoaunuyecrBo yacos H3y4YeHUs JJIeKTPOHHBbIE HU(PPOBHIE
Jr:;_)n Tema ypoka o0pa3oBaTesibHbIE
Beero Kontpoabubie | IlpakTnueckue | [lnan | dakr pecypcsol
padoThI padoTbI
[Tepuoauyeckuii 3aKoH.
1 [Tepuoguueckas cucrema 1 https://m.edsoo.ru/W4Y5P2F
XMMHUYECKHMX 3JI€EMEHTOB [I. 9X
. MeunneneeBa
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 https://m.edsoo.ru/V8K9C1C
XMMUYECKHX JIEMEHTOB 4R
MEPBBIX TPEX MEPUOJIOB
Kaccnguraus 1 https://m.eds00.ru/Q9Y1Y7Z
3 HOMEHKJIaTypa 1 00
HEOPTraHWYECKUX BEIIECTB
Buaer xuMHudeckon CBSI3U U
https://m.edsoo.ru/R9T4R3J2
4 THIIBI KPUCTAJUIMYECKUX 1 H
pEmETOK -
Kontponbnas pabora Nel mo
teMe «lloBTOpeHune n
. https://m.edsoo.ru/R3U4P4C6
5 yriyosieHue 3HaHU I 1 1 M
OCHOBHBIX Pa3/elIoB Kypca 8 —
Kjaccay



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M

Knaccugukarus

https://m.edsoo.ru/H6L106U

6 XUMHUYECKHUX PEaKIUU 10 80
Pa3IUYHBIM MPU3HAKAM
ITonsiTHE O CKOpOCTH
7 XUMUYECKOM pEaKLu. https://m.edsoo.ru/Y8B8USO
[loHsITHE O TOMOT€HHEIX U 4l
TETEPOTCHHBIX PEAKITUIX
ITonsTre 0 XMMHYESCKOM
paBHOBecuH. PaKTOPBHI,
8 BIIMAIOIINE HA CKOPOCTh https://m.edso00.ru/SSK8G2A
XUMHYCCKON PEaKIuy U 3K
TOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS
OxucauTenpHo-
https://m.eds00.ru/G9K901B
9 BOCCTAHOBUTEIIHHBIC 1A
peakuuu
Teopis oeKTpoHTIieckol https://m.edso0o.ru/BOO3F108
10 nuccoranuu. CHIIbHBIC U =
c1a0bIe DJIEKTPOTUTHI -
1 Honnsie ypaBHEeHU https://m.edsoo.ru/HIN3L8Y
peakuuii G
XUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBaHUH B CBETE
. https://m.edsoo.ru/T3G0X4B
12 IpeJCcTaBIeHUi 00 9l
AJIEKTPOITUTUYECKON
JIACCOLMAITAN
XUMUYECKHEe CBONCTRA
. https://m.edso0.ru/S1P2W30Q
13 COJICH B CBETE

MIPEACTABICHHUH 00

2V



https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V

AIEKTPOIUTUYECKON
JUCCOLIMAIN

https://m.edsoo0.ru/X90Q4S7R5

14 [TonsiTre o ruAponU3e conen D
15 O60061enue u https://m.edsoo.ru/B3HIQOW
CHCTEMAaTHU3allNs 3HaHUH ON
[TpakTtuyeckas padora Ne 1.
https://m.edsoo.ru/Y2C9M4K
16 «Perrenne 4K
AKCIIEPUMEHTAIbHBIX 3a/1a4»
Kontponbnas padora Ne2 o
17 TeMe «DJIEKTPOIUTHYECKAs] https://m.edsoo.ru/A3E5Y 1K
JHUCCOIUAIUs. XUMUYECKHE 4F
peakiuu B pacTBOpax»
Obuiast XapaKTepicTika https://m.edsoo.ru/L9Q3U270
18 rajoreHoB. XuMHUYECKUe U
CBOICTBA Ha MPUMEPE XJIopa -
XnopoBogopoa. ConsiHas
19 KHCIIOTa, XUMHUYECKHE https://m.edsoo.ru/\VOY?2L8Y
CBOICTBA, MTOJTYyYCHHE, 0S
MIPUMEHEHHUE
[TpakTuueckas pabota Ne 2
20 o teme «llomyuenue https://m.edsoo.ru/\V405C7J3
COJITHOM KMCJIOTBI, U3y4EHUE Y
€€ CBOMCTB»
Brruncienus no
21 YPaBHEHUSM XUMHUYECKUX https://m.edsoo.ru/R8ROJILS

peaKkuui, eciay OOuH 13
peareHToB JaH B N30BITKE

A



https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A

OO11as xapakTepuCTUKa

https://m.edsoo.ru/U5K5E8D

22
s1emeHToB V IA-rpymnmsl ov
AnnoTrpornHsie
MOTU(DUKAIIAH CEPHI.
Al P . https://m.edsoo.ru/P8X9L2R2
23 Haxoxnenue cepol u eé v
COEIMHEHUI B IPUPO/IE. -
XHUMHYECKUE CBOMCTBA CEPBI
CepoBo10poI, CTPOCHUE,
POBOAOPOZ, TP https://m.edsoo.ru/D1K1F5U
24 ¢bu3nvecKkne 1 XUMUYECKHE 6P
CBONCTBA o
Oxcupsl cepbl. CepHast
25 KHUCII0Ta, GU3NYECKUE U https://m.edsoo.ru/K2C0D1Y
XMMHYECKHE CBOMCTBA, SW
MIPUMEHEHUE
XUMHUYECKUE peaKInHy,
JeKale B OCHOBE
MIPOMBILUIEHHOT' 0 crioco0a
. https://m.edsoo.ru/\VV6V8J2S2
26 MIOJIyYEHUS CEPHOI H
KHUCIIOThL. XUMUYECKOE -
3arpsiI3HEHUE OKpYKaroLen
CpEeIbl COSTMHEHUSIMU CEPBI
Brrunciienne maccoBoi
https://m.edsoo.ru/TSH5M5C
27 JIOJIM BBIXOJ1a IPOAYKTa
6Q
peaxiuu
OO6mrast xapakTepucTHKa
37eMeHTOB V A-TPYIIIbI.
by https://m.edso0.ru/J9X6K5E5
28 A30T, pacipOCTpaHEHUE B

npupoje, puzndeckue u
XUMHYECKHUE CBOMCTBA

P



https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/J9X6K5E5P

AMMHaK, ero pu3nvecKue u

https://m.edsoo.ru/A2J3E515

29 XUMHYECKHE CBOWMCTBA, U

MOJTyYCHUE U IPUMEHEHHE

[IpaxTnueckas padora Ne 3
30 o reMme «llonydenue https://m.edsoo.ru/H8A8ASG

aMMHaKa, U3y4eHue ero 8v

CBOMCTB»

A3OTHAsg KHUCIO0Ta, €€

https://m.edsoo.ru/A4S5F4U0Q

31 ¢bu3nvecKkne 1 XUMUYECKHE M

CBOICTBa

Vcnonb30BaHNe HUTPATOB U

CoJIeld aMMOHUS B Ka4eCTBE
39 MUHEPAIBHBIX y10OPEHUM. https://m.eds00.ru/G7Y4Q1J6

XUMHUYECKOE 3arpsi3HEHUE P

OKpY>KaloIleu cpeabl

COCIMHEHUSIMH a30Ta

dochop. Oxeun dhochopa
33 (V) u pocdopnas kucnora, https://m.edsoo.ru/Q5B0G1N

buznyecKkue 1 XuMHUYeCKHe 3R

CBOMCTBA, IOJIy4EHUE

HcnonwzoBanue Gocharos B

Ka4yecTBe thHepaHBHBIX https://m.edsoo.ru/M4G5H1P
34 ynoOpeHuit. 3arps3HeHue 30

MIPUPOIHON CpEJIbl T

docharamu

YTIIEPOT, pacTpOCTpateHne https://m.edsoo.ru/A9C8F1A4
35 B IIpUpoze, pU3NUECKue U

XHUMHYECKHE CBOMCTBA



https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/A9C8F1A4I

Oxcuppl yriepona, ux
bu3nyeckne U XMMHYECKHE

https://m.edsoo.ru/P6U7M4K

36 CBOICTBA. DKOJIOrMYECKHE oT
pOoOJIeMBbI, CBS3aHHBIE C o
okcuoM yriepoaa (1V)
. https://m.eds00.ru/T501S0F1
37 VroapHas Kuciora u e€ coau -
[Tpaktuyeckas padora Ne 4
no teme "llonyuenue
https://m.edsoo.ru/P6WIW6A
38 VIIJIEKHUCIIOTO Ta3a. AC
KauecTBennas peakius Ha T
KapOoHaT-noH"
ITepBoHavaIbHBIC TTOHATHUS
39 00 OpraHWYeCKHX BEIIeCTBAX https://m.eds00.ru/G506H6X
KaK O COCOUHCHUSIX 1E
yriaepona
N https://m.eds00.ru/S2F3Z4G3
40 Kpemuuii u ero coegrHeHust N
ITpakTueckas padora Ne 5.
Pemienue
41 JKCIEPUMEHTAIBHBIX 3a/1a4 https://m.edsoo.ru/Y8B8R2E1
no TeMme «Baxkneimue J
HEMETaJlIbl U UX
COCTUHCHMSD)
KonTtponbsHas padora Ne3 mo
42 Teme «Baxueime https://m.edsoo.ru/K1E4W5F

HEMCTAJJIbI 1 UX
COCAUHCHU A

5D



https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/K1E4W5F5D

OO1as XxapakTepucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJU10B. MeTaimndyeckas

https://m.edsoo.ru/Q5M8X3Z

43 CBS3b M METAININYECKAs 6L
KpUCTaJUTMYeCKas pemeéTKa.
du3nyuecKkue CBOMCTBA
METaJI0B
XHUMHUYECKHE CBOMCTBA
44 METaJIOB. https://m.edsoo.ru/M7GOF6W
DNeKTPOXUMHUYECKUN PsijL 6K
HaIpsHKEHUN METaJIOB
OOmme crocoObl MOTYYEeHUS
MeTai10B. CIIaBhL.
Beruucnenus no
45 yPABHEHHAM XHMUUCCKIX ?:ttps://m.edsoo.ru/F9S7 U4G5
peaKkuui, eciay OUH U3 -
pEareHTOB COJCPIKUT
MIpUMECH
46 ITonsiTHe 0 KOppO3UHU https://m.edsoo.ru/U4T6B8L6
METAJIOB C
https://m.edsoo.ru/ESNOF6H7
47 [Ienounbie MeTAIBI A
48 OKcHIIBI ¥ TUJIPOKCHIBI https://m.edsoo.ru/Q5F4A8Z0
HATPHS M KaJIHs ]
UleﬂqumeMeanBvIe https://m.edsoo.ru/R9G4AH2L
49 METaIbl — KaJIbIUNA U 5S
Maraum
50 Baxwnerinue coemnHeHus https://m.edsoo.ru/B5B6S0F6

KaJIbIIUs

R



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/B5B6S0F6R

O0600111eH1E 1

https://m.edso0.ru/Z8S2E1Y6

51 .
cUcTeEMAaTu3alus 3HaHU I w
59 JKEcTKOCTh BOABI U CIIOCOOBI https://m.edsoo.ru/U4F1V1P9
e€ yCTpaHEeHUsI K
ITpakTiueckas padora Ne 6
P g P https://m.edsoo.ru/T6E9U2I3
53 o teMe "KEcTkocTh BOAEI U W
METOJBI €€ yCTpaHEHHUs" _
. https://m.edso00.ru/O2U1T4S0
54 AIOMUHAN 0
55 AmdorepHbIe CBOICTBA https://m.edso0.ru/T7Z619U3
OKCHJIa U TUJIPOKCUA S
https://m.edsoo.ru/I2R0K4C0
56 Keneso £ D
OxcHapl, THAPOKCUJIBI U
A P g https://m.edsoo.ru/U2B913V0
57 comu xenesa (I1) u xenesza
Q
(D)
58 O0600111eH1E 1 https://m.edsoo.ru/W6NOHS8L
cUcTeMaTH3als 3HAHUI X
[TpaxTnueckas padora Ne 7.
Pemntenue
https://m.edso0.ru/J1IM4T7L4
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 X
o teMe «Baxneimue -
METAJUIBI U UX COEIUHEHUSI
Brruucienus mo
YpaBHEHUSAM XUMHUYECKUX
60 peakLnii, ecu OJIMH U3 https://m.edsoo.ru/F2G0O1Y

peareHToB JjaH B N30BITKE
WJIU COJEP>KUT MPUMECH.
Brruncnenust maccoBoi

0K



https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/F2G0O1Y0K

JIOJTM BBIXOJ1a TIPOAYKTA
peakuuu

0O0001IeHE U

https://m.edsoo.ru/M\W9FSE9L

61 . 1
CUCTEMATHU3AIUS 3HAHU N 5N
KontponsHaas padora Ned o
HIPOTIbH va T 1 https://m.edsoo.ru/F1IEQK9H7
62 TeMme «Baxuelmme MeTaibl 1 N
U UX COEIUHEHUS) -
BemecrBa u MaTepuainl B
B " P https://m.edsoo.ru/T4P9U7D4
63 [IOBCEIHEBHOMN KU3HUA 1 B
YeJI0BEKa B
64 XUMHYECKOE 3arps3HEHUE 1 https://m.edso0.ru/COU700M
OKPYXKaIOIIel Cpejibl 3X
65 Ponp xumuu B pereHnn 1 https://m.edso0.ru/K9X9A8T
AKOJIOTHYECKUX TPOOIEM oM
Pe3epBHBIit ypoK.
https://m.edsoo.ru/T5K5V6J3
66 O06001eHNE U 1 c
cUCTeEMAaTH3aH 3HAHUN -
PesepBHEIIT YPOK.
p b https://m.edsoo.ru/Y2B8C4H
67 O0600111eHIE U 1 oE
cucTEMaTH3anus 3HaHUI _
Pe3epBHBIii ypoOK.
https://m.edsoo.ru/B3P1R2T3
68 O06001eHNE U 1 Vv
CUCTEMAaTH3aIA 3HAHUN -
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V
https://m.edsoo.ru/B3P1R2T3V

9b KJIACC

Jara
KoaunuyecrBo yacos H3y4YeHUs JJIeKTPOHHBbIE HU(PPOBHIE
Jr:;_)n Tema ypoka o0pa3oBaTesibHbIE
Beero Kontpoabubie | IlpakTnueckue | [lnan | dakr pecypcsol
padoThI padoTbI
[Tepuoauyeckuii 3aKoH.
1 [Tepuoguueckas cucrema 1 https://m.edsoo.ru/W4Y5P2F
XMMHUYECKHMX 3JI€EMEHTOB [I. 9X
. MeunneneeBa
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 https://m.edsoo.ru/V8K9C1C
XMMUYECKHX JIEMEHTOB 4R
MEPBBIX TPEX MEPUOJIOB
Kaccnguraus 1 https://m.eds00.ru/Q9Y1Y7Z
3 HOMEHKJIaTypa 1 00
HEOPTraHWYECKUX BEIIECTB
Buaer xuMHudeckon CBSI3U U
https://m.edsoo.ru/R9T4R3J2
4 THIIBI KPUCTAJUIMYECKUX 1 H
pEmETOK -
Kontponbnas pabora Nel mo
teMe «lloBTOpeHune n
. https://m.edsoo.ru/R3U4P4C6
5 yriyosieHue 3HaHU I 1 1 M
OCHOBHBIX Pa3/elIoB Kypca 8 —
Kjaccay



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M

Knaccugukarus

https://m.edsoo.ru/H6L106U

6 XUMHUYECKHUX PEaKIUU 10 80
Pa3IUYHBIM MPU3HAKAM
ITonsiTHE O CKOpOCTH
7 XUMUYECKOM pEaKLu. https://m.edsoo.ru/Y8B8USO
[loHsITHE O TOMOT€HHEIX U 4l
TETEPOTCHHBIX PEAKITUIX
ITonsTre 0 XMMHYESCKOM
paBHOBecuH. PaKTOPBHI,
8 BIIMAIOIINE HA CKOPOCTh https://m.edso00.ru/SSK8G2A
XUMHYCCKON PEaKIuy U 3K
TOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS
OxucauTenpHo-
https://m.eds00.ru/G9K901B
9 BOCCTAHOBUTEIIHHBIC 1A
peakuuu
Teopis oeKTpoHTIieckol https://m.edso0o.ru/BOO3F108
10 nuccoranuu. CHIIbHBIC U =
c1a0bIe DJIEKTPOTUTHI -
1 Honnsie ypaBHEeHU https://m.edsoo.ru/HIN3L8Y
peakuuii G
XUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBaHUH B CBETE
. https://m.edsoo.ru/T3G0X4B
12 IpeJCcTaBIeHUi 00 9l
AJIEKTPOITUTUYECKON
JIACCOLMAITAN
XUMUYECKHEe CBONCTRA
. https://m.edso0.ru/S1P2W30Q
13 COJICH B CBETE

MIPEACTABICHHUH 00

2V



https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V

AIEKTPOIUTUYECKON
JUCCOLIMAIN

https://m.edsoo0.ru/X90Q4S7R5

14 [TonsiTre o ruAponU3e conen D
15 O60061enue u https://m.edsoo.ru/B3HIQOW
CHCTEMAaTHU3allNs 3HaHUH ON
[TpakTtuyeckas padora Ne 1.
https://m.edsoo.ru/Y2C9M4K
16 «Perrenne 4K
AKCIIEPUMEHTAIbHBIX 3a/1a4»
Kontponbnas padora Ne2 o
17 TeMe «DJIEKTPOIUTHYECKAs] https://m.edsoo.ru/A3E5Y 1K
JHUCCOIUAIUs. XUMUYECKHE 4F
peakiuu B pacTBOpax»
Obuiast XapaKTepicTika https://m.edsoo.ru/L9Q3U270
18 rajoreHoB. XuMHUYECKUe U
CBOICTBA Ha MPUMEPE XJIopa -
XnopoBogopoa. ConsiHas
19 KHCIIOTa, XUMHUYECKHE https://m.edsoo.ru/\VOY?2L8Y
CBOICTBA, MTOJTYyYCHHE, 0S
MIPUMEHEHHUE
[TpakTuueckas pabota Ne 2
20 o teme «llomyuenue https://m.edsoo.ru/\V405C7J3
COJITHOM KMCJIOTBI, U3y4EHUE Y
€€ CBOMCTB»
Brruncienus no
21 YPaBHEHUSM XUMHUYECKUX https://m.edsoo.ru/R8ROJILS

peaKkuui, eciay OOuH 13
peareHToB JaH B N30BITKE

A



https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A

OO11as xapakTepuCTUKa

https://m.edsoo.ru/U5K5E8D

22
s1emeHToB V IA-rpymnmsl ov
AnnoTrpornHsie
MOTU(DUKAIIAH CEPHI.
Al P . https://m.edsoo.ru/P8X9L2R2
23 Haxoxnenue cepol u eé v
COEIMHEHUI B IPUPO/IE. -
XHUMHYECKUE CBOMCTBA CEPBI
CepoBo10poI, CTPOCHUE,
POBOAOPOZ, TP https://m.edsoo.ru/D1K1F5U
24 ¢bu3nvecKkne 1 XUMUYECKHE 6P
CBONCTBA o
Oxcupsl cepbl. CepHast
25 KHUCII0Ta, GU3NYECKUE U https://m.edsoo.ru/K2C0D1Y
XMMHYECKHE CBOMCTBA, SW
MIPUMEHEHUE
XUMHUYECKUE peaKInHy,
JeKale B OCHOBE
MIPOMBILUIEHHOT' 0 crioco0a
. https://m.edsoo.ru/\VV6V8J2S2
26 MIOJIyYEHUS CEPHOI H
KHUCIIOThL. XUMUYECKOE -
3arpsiI3HEHUE OKpYKaroLen
CpEeIbl COSTMHEHUSIMU CEPBI
Brrunciienne maccoBoi
https://m.edsoo.ru/TSH5M5C
27 JIOJIM BBIXOJ1a IPOAYKTa
6Q
peaxiuu
OO6mrast xapakTepucTHKa
37eMeHTOB V A-TPYIIIbI.
by https://m.edso0.ru/J9X6K5E5
28 A30T, pacipOCTpaHEHUE B

npupoje, puzndeckue u
XUMHYECKHUE CBOMCTBA

P



https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/J9X6K5E5P

AMMHaK, ero pu3nvecKue u

https://m.edsoo.ru/A2J3E515

29 XUMHYECKHE CBOWMCTBA, U

MOJTyYCHUE U IPUMEHEHHE

[IpaxTnueckas padora Ne 3
30 o reMme «llonydenue https://m.edsoo.ru/H8A8ASG

aMMHaKa, U3y4eHue ero 8v

CBOMCTB»

A3OTHAsg KHUCIO0Ta, €€

https://m.edsoo.ru/A4S5F4U0Q

31 ¢bu3nvecKkne 1 XUMUYECKHE M

CBOICTBa

Vcnonb30BaHNe HUTPATOB U

CoJIeld aMMOHUS B Ka4eCTBE
39 MUHEPAIBHBIX y10OPEHUM. https://m.eds00.ru/G7Y4Q1J6

XUMHUYECKOE 3arpsi3HEHUE P

OKpY>KaloIleu cpeabl

COCIMHEHUSIMH a30Ta

dochop. Oxeun dhochopa
33 (V) u pocdopnas kucnora, https://m.edsoo.ru/Q5B0G1N

buznyecKkue 1 XuMHUYeCKHe 3R

CBOMCTBA, IOJIy4EHUE

HcnonwzoBanue Gocharos B

Ka4yecTBe thHepaHBHBIX https://m.edsoo.ru/M4G5H1P
34 ynoOpeHuit. 3arps3HeHue 30

MIPUPOIHON CpEJIbl T

docharamu

YTIIEPOT, pacTpOCTpateHne https://m.edsoo.ru/A9C8F1A4
35 B IIpUpoze, pU3NUECKue U

XHUMHYECKHE CBOMCTBA



https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/A9C8F1A4I

Oxcuppl yriepona, ux
bu3nyeckne U XMMHYECKHE

https://m.edsoo.ru/P6U7M4K

36 CBOICTBA. DKOJIOrMYECKHE oT
pOoOJIeMBbI, CBS3aHHBIE C o
okcuoM yriepoaa (1V)
. https://m.eds00.ru/T501S0F1
37 VroapHas Kuciora u e€ coau -
[Tpaktuyeckas padora Ne 4
no teme "llonyuenue
https://m.edsoo.ru/P6WIW6A
38 VIIJIEKHUCIIOTO Ta3a. AC
KauecTBennas peakius Ha T
KapOoHaT-noH"
ITepBoHavaIbHBIC TTOHATHUS
39 00 OpraHWYeCKHX BEIIeCTBAX https://m.eds00.ru/G506H6X
KaK O COCOUHCHUSIX 1E
yriaepona
N https://m.eds00.ru/S2F3Z4G3
40 Kpemuuii u ero coegrHeHust N
ITpakTueckas padora Ne 5.
Pemienue
41 JKCIEPUMEHTAIBHBIX 3a/1a4 https://m.edsoo.ru/Y8B8R2E1
no TeMme «Baxkneimue J
HEMETaJlIbl U UX
COCTUHCHMSD)
KonTtponbsHas padora Ne3 mo
42 Teme «Baxueime https://m.edsoo.ru/K1E4W5F

HEMCTAJJIbI 1 UX
COCAUHCHU A

5D



https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/K1E4W5F5D

OO1as XxapakTepucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJU10B. MeTaimndyeckas

https://m.edsoo.ru/Q5M8X3Z

43 CBS3b M METAININYECKAs 6L
KpUCTaJUTMYeCKas pemeéTKa.
du3nyuecKkue CBOMCTBA
METaJI0B
XHUMHUYECKHE CBOMCTBA
44 METaJIOB. https://m.edsoo.ru/M7GOF6W
DNeKTPOXUMHUYECKUN PsijL 6K
HaIpsHKEHUN METaJIOB
OOmme crocoObl MOTYYEeHUS
MeTai10B. CIIaBhL.
Beruucnenus no
45 yPABHEHHAM XHMUUCCKIX ?:ttps://m.edsoo.ru/F9S7 U4G5
peaKkuui, eciay OUH U3 -
pEareHTOB COJCPIKUT
MIpUMECH
46 ITonsiTHe 0 KOppO3UHU https://m.edsoo.ru/U4T6B8L6
METAJIOB C
https://m.edsoo.ru/ESNOF6H7
47 [Ienounbie MeTAIBI A
48 OKcHIIBI ¥ TUJIPOKCHIBI https://m.edsoo.ru/Q5F4A8Z0
HATPHS M KaJIHs ]
UleﬂqumeMeanBvIe https://m.edsoo.ru/R9G4AH2L
49 METaIbl — KaJIbIUNA U 5S
Maraum
50 Baxwnerinue coemnHeHus https://m.edsoo.ru/B5B6S0F6

KaJIbIIUs

R



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/B5B6S0F6R

O0600111eH1E 1

https://m.edso0.ru/Z8S2E1Y6

51 .
cUcTeEMAaTu3alus 3HaHU I w
59 JKEcTKOCTh BOABI U CIIOCOOBI https://m.edsoo.ru/U4F1V1P9
e€ yCTpaHEeHUsI K
ITpakTiueckas padora Ne 6
P g P https://m.edsoo.ru/T6E9U2I3
53 o teMe "KEcTkocTh BOAEI U W
METOJBI €€ yCTpaHEHHUs" _
. https://m.edso00.ru/O2U1T4S0
54 AIOMUHAN 0
55 AmdorepHbIe CBOICTBA https://m.edso0.ru/T7Z619U3
OKCHJIa U TUJIPOKCUA S
https://m.edsoo.ru/I2R0K4C0
56 Keneso £ D
OxcHapl, THAPOKCUJIBI U
A P g https://m.edsoo.ru/U2B913V0
57 comu xenesa (I1) u xenesza
Q
(D)
58 O0600111eH1E 1 https://m.edsoo.ru/W6NOHS8L
cUcTeMaTH3als 3HAHUI X
[TpaxTnueckas padora Ne 7.
Pemntenue
https://m.edso0.ru/J1IM4T7L4
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 X
o teMe «Baxneimue -
METAJUIBI U UX COEIUHEHUSI
Brruucienus mo
YpaBHEHUSAM XUMHUYECKUX
60 peakLnii, ecu OJIMH U3 https://m.edsoo.ru/F2G0O1Y

peareHToB JjaH B N30BITKE
WJIU COJEP>KUT MPUMECH.
Brruncnenust maccoBoi

0K



https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/F2G0O1Y0K

JIOJTM BBIXOJ1a TIPOAYKTA
peakuuu

0O0001IeHE U

https://m.edsoo.ru/M\W9FSE9L

61 . 1
CUCTEMATHU3AIUS 3HAHU N 5N
KontponsHaas padora Ned o
HIPOTIbH va T 1 https://m.edsoo.ru/F1IEQK9H7
62 TeMme «Baxuelmme MeTaibl 1 N
U UX COEIUHEHUS) -
BemecrBa u MaTepuainl B
B " P https://m.edsoo.ru/T4P9U7D4
63 [IOBCEIHEBHOMN KU3HUA 1 B
YeJI0BEKa B
64 XUMHYECKOE 3arps3HEHUE 1 https://m.edso0.ru/COU700M
OKPYXKaIOIIel Cpejibl 3X
65 Ponp xumuu B pereHnn 1 https://m.edso0.ru/K9X9A8T
AKOJIOTHYECKUX TPOOIEM oM
Pe3epBHBIit ypoK.
https://m.edsoo.ru/T5K5V6J3
66 O06001eHNE U 1 c
cUCTeEMAaTH3aH 3HAHUN -
PesepBHEIIT YPOK.
p b https://m.edsoo.ru/Y2B8C4H
67 O0600111eHIE U 1 oE
cucTEMaTH3anus 3HaHUI _
Pe3epBHBIii ypoOK.
https://m.edsoo.ru/B3P1R2T3
68 O06001eHNE U 1 Vv
CUCTEMAaTH3aIA 3HAHUN -
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V
https://m.edsoo.ru/B3P1R2T3V

9B KJIACC

Jara
KoaunuyecrBo yacos H3y4YeHUs JJIeKTPOHHBbIE HU(PPOBHIE
Jr:;_)n Tema ypoka o0pa3oBaTesibHbIE
Beero Kontpoabubie | IlpakTnueckue | [lnan | dakr pecypcsol
padoThI padoTbI
[Tepuoauyeckuii 3aKoH.
1 [Tepuoguueckas cucrema 1 https://m.edsoo.ru/W4Y5P2F
XMMHUYECKHMX 3JI€EMEHTOB [I. 9X
. MeunneneeBa
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 https://m.edsoo.ru/V8K9C1C
XMMUYECKHX JIEMEHTOB 4R
MEPBBIX TPEX MEPUOJIOB
Kaccnguraus 1 https://m.eds00.ru/Q9Y1Y7Z
3 HOMEHKJIaTypa 1 00
HEOPTraHWYECKUX BEIIECTB
Buaer xuMHudeckon CBSI3U U
https://m.edsoo.ru/R9T4R3J2
4 THIIBI KPUCTAJUIMYECKUX 1 H
pEmETOK -
Kontponbnas pabora Nel mo
teMe «lloBTOpeHune n
. https://m.edsoo.ru/R3U4P4C6
5 yriyosieHue 3HaHU I 1 1 M
OCHOBHBIX Pa3/elIoB Kypca 8 —
Kjaccay



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M

Knaccugukarus

https://m.edsoo.ru/H6L106U

6 XUMHUYECKHUX PEaKIUU 10 80
Pa3IUYHBIM MPU3HAKAM
ITonsiTHE O CKOpOCTH
7 XUMUYECKOM pEaKLu. https://m.edsoo.ru/Y8B8USO
[loHsITHE O TOMOT€HHEIX U 4l
TETEPOTCHHBIX PEAKITUIX
ITonsTre 0 XMMHYESCKOM
paBHOBecuH. PaKTOPBHI,
8 BIIMAIOIINE HA CKOPOCTh https://m.edso00.ru/SSK8G2A
XUMHYCCKON PEaKIuy U 3K
TOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS
OxucauTenpHo-
https://m.eds00.ru/G9K901B
9 BOCCTAHOBUTEIIHHBIC 1A
peakuuu
Teopis oeKTpoHTIieckol https://m.edso0o.ru/BOO3F108
10 nuccoranuu. CHIIbHBIC U =
c1a0bIe DJIEKTPOTUTHI -
1 Honnsie ypaBHEeHU https://m.edsoo.ru/HIN3L8Y
peakuuii G
XUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBaHUH B CBETE
. https://m.edsoo.ru/T3G0X4B
12 IpeJCcTaBIeHUi 00 9l
AJIEKTPOITUTUYECKON
JIACCOLMAITAN
XUMUYECKHEe CBONCTRA
. https://m.edso0.ru/S1P2W30Q
13 COJICH B CBETE

MIPEACTABICHHUH 00

2V



https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V

AIEKTPOIUTUYECKON
JUCCOLIMAIN

https://m.edsoo0.ru/X90Q4S7R5

14 [TonsiTre o ruAponU3e conen D
15 O60061enue u https://m.edsoo.ru/B3HIQOW
CHCTEMAaTHU3allNs 3HaHUH ON
[TpakTtuyeckas padora Ne 1.
https://m.edsoo.ru/Y2C9M4K
16 «Perrenne 4K
AKCIIEPUMEHTAIbHBIX 3a/1a4»
Kontponbnas padora Ne2 o
17 TeMe «DJIEKTPOIUTHYECKAs] https://m.edsoo.ru/A3E5Y 1K
JHUCCOIUAIUs. XUMUYECKHE 4F
peakiuu B pacTBOpax»
Obuiast XapaKTepicTika https://m.edsoo.ru/L9Q3U270
18 rajoreHoB. XuMHUYECKUe U
CBOICTBA Ha MPUMEPE XJIopa -
XnopoBogopoa. ConsiHas
19 KHCIIOTa, XUMHUYECKHE https://m.edsoo.ru/\VOY?2L8Y
CBOICTBA, MTOJTYyYCHHE, 0S
MIPUMEHEHHUE
[TpakTuueckas pabota Ne 2
20 o teme «llomyuenue https://m.edsoo.ru/\V405C7J3
COJITHOM KMCJIOTBI, U3y4EHUE Y
€€ CBOMCTB»
Brruncienus no
21 YPaBHEHUSM XUMHUYECKUX https://m.edsoo.ru/R8ROJILS

peaKkuui, eciay OOuH 13
peareHToB JaH B N30BITKE

A



https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A

OO11as xapakTepuCTUKa

https://m.edsoo.ru/U5K5E8D

22
s1emeHToB V IA-rpymnmsl ov
AnnoTrpornHsie
MOTU(DUKAIIAH CEPHI.
Al P . https://m.edsoo.ru/P8X9L2R2
23 Haxoxnenue cepol u eé v
COEIMHEHUI B IPUPO/IE. -
XHUMHYECKUE CBOMCTBA CEPBI
CepoBo10poI, CTPOCHUE,
POBOAOPOZ, TP https://m.edsoo.ru/D1K1F5U
24 ¢bu3nvecKkne 1 XUMUYECKHE 6P
CBONCTBA o
Oxcupsl cepbl. CepHast
25 KHUCII0Ta, GU3NYECKUE U https://m.edsoo.ru/K2C0D1Y
XMMHYECKHE CBOMCTBA, SW
MIPUMEHEHUE
XUMHUYECKUE peaKInHy,
JeKale B OCHOBE
MIPOMBILUIEHHOT' 0 crioco0a
. https://m.edsoo.ru/\VV6V8J2S2
26 MIOJIyYEHUS CEPHOI H
KHUCIIOThL. XUMUYECKOE -
3arpsiI3HEHUE OKpYKaroLen
CpEeIbl COSTMHEHUSIMU CEPBI
Brrunciienne maccoBoi
https://m.edsoo.ru/TSH5M5C
27 JIOJIM BBIXOJ1a IPOAYKTa
6Q
peaxiuu
OO6mrast xapakTepucTHKa
37eMeHTOB V A-TPYIIIbI.
by https://m.edso0.ru/J9X6K5E5
28 A30T, pacipOCTpaHEHUE B

npupoje, puzndeckue u
XUMHYECKHUE CBOMCTBA

P



https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/J9X6K5E5P

AMMHaK, ero pu3nvecKue u

https://m.edsoo.ru/A2J3E515

29 XUMHYECKHE CBOWMCTBA, U

MOJTyYCHUE U IPUMEHEHHE

[IpaxTnueckas padora Ne 3
30 o reMme «llonydenue https://m.edsoo.ru/H8A8ASG

aMMHaKa, U3y4eHue ero 8v

CBOMCTB»

A3OTHAsg KHUCIO0Ta, €€

https://m.edsoo.ru/A4S5F4U0Q

31 ¢bu3nvecKkne 1 XUMUYECKHE M

CBOICTBa

Vcnonb30BaHNe HUTPATOB U

CoJIeld aMMOHUS B Ka4eCTBE
39 MUHEPAIBHBIX y10OPEHUM. https://m.eds00.ru/G7Y4Q1J6

XUMHUYECKOE 3arpsi3HEHUE P

OKpY>KaloIleu cpeabl

COCIMHEHUSIMH a30Ta

dochop. Oxeun dhochopa
33 (V) u pocdopnas kucnora, https://m.edsoo.ru/Q5B0G1N

buznyecKkue 1 XuMHUYeCKHe 3R

CBOMCTBA, IOJIy4EHUE

HcnonwzoBanue Gocharos B

Ka4yecTBe thHepaHBHBIX https://m.edsoo.ru/M4G5H1P
34 ynoOpeHuit. 3arps3HeHue 30

MIPUPOIHON CpEJIbl T

docharamu

YTIIEPOT, pacTpOCTpateHne https://m.edsoo.ru/A9C8F1A4
35 B IIpUpoze, pU3NUECKue U

XHUMHYECKHE CBOMCTBA



https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/A9C8F1A4I

Oxcuppl yriepona, ux
bu3nyeckne U XMMHYECKHE

https://m.edsoo.ru/P6U7M4K

36 CBOICTBA. DKOJIOrMYECKHE oT
pOoOJIeMBbI, CBS3aHHBIE C o
okcuoM yriepoaa (1V)
. https://m.eds00.ru/T501S0F1
37 VroapHas Kuciora u e€ coau -
[Tpaktuyeckas padora Ne 4
no teme "llonyuenue
https://m.edsoo.ru/P6WIW6A
38 VIIJIEKHUCIIOTO Ta3a. AC
KauecTBennas peakius Ha T
KapOoHaT-noH"
ITepBoHavaIbHBIC TTOHATHUS
39 00 OpraHWYeCKHX BEIIeCTBAX https://m.eds00.ru/G506H6X
KaK O COCOUHCHUSIX 1E
yriaepona
N https://m.eds00.ru/S2F3Z4G3
40 Kpemuuii u ero coegrHeHust N
ITpakTueckas padora Ne 5.
Pemienue
41 JKCIEPUMEHTAIBHBIX 3a/1a4 https://m.edsoo.ru/Y8B8R2E1
no TeMme «Baxkneimue J
HEMETaJlIbl U UX
COCTUHCHMSD)
KonTtponbsHas padora Ne3 mo
42 Teme «Baxueime https://m.edsoo.ru/K1E4W5F

HEMCTAJJIbI 1 UX
COCAUHCHU A

5D



https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/K1E4W5F5D

OO1as XxapakTepucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJU10B. MeTaimndyeckas

https://m.edsoo.ru/Q5M8X3Z

43 CBS3b M METAININYECKAs 6L
KpUCTaJUTMYeCKas pemeéTKa.
du3nyuecKkue CBOMCTBA
METaJI0B
XHUMHUYECKHE CBOMCTBA
44 METaJIOB. https://m.edsoo.ru/M7GOF6W
DNeKTPOXUMHUYECKUN PsijL 6K
HaIpsHKEHUN METaJIOB
OOmme crocoObl MOTYYEeHUS
MeTai10B. CIIaBhL.
Beruucnenus no
45 yPABHEHHAM XHMUUCCKIX ?:ttps://m.edsoo.ru/F9S7 U4G5
peaKkuui, eciay OUH U3 -
pEareHTOB COJCPIKUT
MIpUMECH
46 ITonsiTHe 0 KOppO3UHU https://m.edsoo.ru/U4T6B8L6
METAJIOB C
https://m.edsoo.ru/ESNOF6H7
47 [Ienounbie MeTAIBI A
48 OKcHIIBI ¥ TUJIPOKCHIBI https://m.edsoo.ru/Q5F4A8Z0
HATPHS M KaJIHs ]
UleﬂqumeMeanBvIe https://m.edsoo.ru/R9G4AH2L
49 METaIbl — KaJIbIUNA U 5S
Maraum
50 Baxwnerinue coemnHeHus https://m.edsoo.ru/B5B6S0F6

KaJIbIIUs

R



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/B5B6S0F6R

O0600111eH1E 1

https://m.edso0.ru/Z8S2E1Y6

51 .
cUcTeEMAaTu3alus 3HaHU I w
59 JKEcTKOCTh BOABI U CIIOCOOBI https://m.edsoo.ru/U4F1V1P9
e€ yCTpaHEeHUsI K
ITpakTiueckas padora Ne 6
P g P https://m.edsoo.ru/T6E9U2I3
53 o teMe "KEcTkocTh BOAEI U W
METOJBI €€ yCTpaHEHHUs" _
. https://m.edso00.ru/O2U1T4S0
54 AIOMUHAN 0
55 AmdorepHbIe CBOICTBA https://m.edso0.ru/T7Z619U3
OKCHJIa U TUJIPOKCUA S
https://m.edsoo.ru/I2R0K4C0
56 Keneso £ D
OxcHapl, THAPOKCUJIBI U
A P g https://m.edsoo.ru/U2B913V0
57 comu xenesa (I1) u xenesza
Q
(D)
58 O0600111eH1E 1 https://m.edsoo.ru/W6NOHS8L
cUcTeMaTH3als 3HAHUI X
[TpaxTnueckas padora Ne 7.
Pemntenue
https://m.edso0.ru/J1IM4T7L4
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 X
o teMe «Baxneimue -
METAJUIBI U UX COEIUHEHUSI
Brruucienus mo
YpaBHEHUSAM XUMHUYECKUX
60 peakLnii, ecu OJIMH U3 https://m.edsoo.ru/F2G0O1Y

peareHToB JjaH B N30BITKE
WJIU COJEP>KUT MPUMECH.
Brruncnenust maccoBoi

0K



https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/F2G0O1Y0K

JIOJTM BBIXOJ1a TIPOAYKTA
peakuuu

0O0001IeHE U

https://m.edsoo.ru/M\W9FSE9L

61 . 1
CUCTEMATHU3AIUS 3HAHU N 5N
KontponsHaas padora Ned o
HIPOTIbH va T 1 https://m.edsoo.ru/F1IEQK9H7
62 TeMme «Baxuelmme MeTaibl 1 N
U UX COEIUHEHUS) -
BemecrBa u MaTepuainl B
B " P https://m.edsoo.ru/T4P9U7D4
63 [IOBCEIHEBHOMN KU3HUA 1 B
YeJI0BEKa B
64 XUMHYECKOE 3arps3HEHUE 1 https://m.edso0.ru/COU700M
OKPYXKaIOIIel Cpejibl 3X
65 Ponp xumuu B pereHnn 1 https://m.edso0.ru/K9X9A8T
AKOJIOTHYECKUX TPOOIEM oM
Pe3epBHBIit ypoK.
https://m.edsoo.ru/T5K5V6J3
66 O06001eHNE U 1 c
cUCTeEMAaTH3aH 3HAHUN -
PesepBHEIIT YPOK.
p b https://m.edsoo.ru/Y2B8C4H
67 O0600111eHIE U 1 oE
cucTEMaTH3anus 3HaHUI _
Pe3epBHBIii ypoOK.
https://m.edsoo.ru/B3P1R2T3
68 O06001eHNE U 1 Vv
CUCTEMAaTH3aIA 3HAHUN -
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V
https://m.edsoo.ru/B3P1R2T3V
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