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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUW K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalibHO paboyell mporpaMMbl BOCIUTAHUS
U C Y4YETOM KOHIIEMIUU TMpernojaBaHusl Y4eOHOro mpeameTa «XUMHUS» B
oOpazoBaTebHbIX opranuzanusax Poccuiickoit @eneparuu.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIUBAaET  00sA3aTENbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT pacIlpelesieHue ero Mo Kilaccam M CTPYKTYpUPOBAHHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IeJiel U3yueHUs MpeMeTa 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
poiib urparot GopMUpPyEMble XUMHUEWU MPEJICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HX CaMOCTOSITEJILHOM Y4eOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJIsIIa Ha €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;



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

Jlanubpie HampaBiieHHs B OOyYEHHM XUMHUU OOECTIEUMBAIOTCS CIECIM(PUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1IIero 00pa30BaHMsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojxoja k e€¢ m3zydeHuto. CojepKaHHe CKIIQJIBIBACTCS U3 CHUCTEMBI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHI O XUMHYECKON
peakiuu. O0€ 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 /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTudyeckre 3HAHHMS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K APYTrOMY, BBITOJHSSI PYHKIIUUA OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEHN MPAKTUUYECKOT0 MPUMEHEHHUSI U MOTYUYEHUS U3y4aeMbIX
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
NO3HAHUSI B Hayke. M3ydeHue XMMHUM MPOUCXOAUT C MPHUBIICUCHHEM 3HAHUU W3
paHee M3yYEHHbIX 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
JESATEbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3a/1aua
y4eOHOTO TIpeIMeTa COCTOUT B (JOPMUPOBAHUN CHUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MMOHATHH, 3aKOHOB M TCOPETUUYSCKUX TOJIOKEHUM, TOCTYITHBIX
000011IeHnl MHPOBO33PEHUECKOTO XapakTepa, si3blka HAyKd, B MPUOOIICHUH 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
0e301macHOro oOpaIeHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

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

— (opMHUpOBaHHE WHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HMU;

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

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

— (opmupoBanre oOwmEH (QYHKIHMOHATBHOW 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;

— ¢opMmupoBaHHWE Yy OOYyYalOmMUXCS TYMaHUCTHYECKHX OTHOIICHUH,
MOHVUMAHUS 1IEHHOCTH XHMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
1eaecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJIOBOM JACSATEIRHOCTH B LEJAX
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAOLIEH TPUPOIHON CPELBI;

— pa3BUTUE MOTHUBAIUU K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
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 odpa3zoBanusi, coctapisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

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

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

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

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

Du3nuecKue U XMMHUYECKUE ABJICHUSI. XUMHUECKasl peakius U €€ MpU3HaKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamMu oOpaInieHus: ¢ JIabopaToOpHBIM 00OPYIOBAaHUEM, U3YYCHHUE M OMHCAHUE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOM) sSIBIEHUH, HAOII0/IeHUE U
ONMKCAaHUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3anMoelicTBHE Keje3a ¢ pactBopoM cosd meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. lIpumenenune kucnopoaa. CrocoObl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport
KHUCJIOpoa B pupojie. O30H — ajuioTpornHas MO (UKaLKs KUCIOPOIa.



TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKHE peaKIuu. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

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

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

dusnyeckue cBoMcTBa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 07151 BellecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAaHUA.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arpsi3HEeHUE NTPUPOAHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX BOJL.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCHJIOB:  cosieoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

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

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

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

['eHeTnueckas CBsA3b MEXKAY KIAaCCAMU HEOPTraHUYECKUX COCIMHEHHUI.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUJIOB U OMTMCAHUE
UX CBOWCTB, TOJIydeHHE, COOMpaHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
WCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIIOACHUE 00PA3I[OB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJBI C METallaMH (HATpUEM U
KaJbIIieM) (BO3MOXHO MCIIOJIb30BAHME BHUACOMATEPHUATIOB), HCCIIEIOBAHHE
00pa3110B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHCHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIIOTHI, KUCIOT C METajylaMH, peakiui
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlIa APYTUM U3 PACTBOPA COJIU, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

IHepuonuuyeckuii 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
ieMenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OxucInTeTbHO-BOCCTAHOBUTEIbHBIC PeAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUBI.

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

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

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

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

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

Crenenp  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okuciieHus: U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MIOHATUM, TaK U MOHSITUU, SIBIIIOIINXCS CUCTEMHBIMU JUISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC MOHITHS: HAYYHBIM (PakT, TMIore3a, Teopus,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
SKCIIEPUMEHT, MOAECIUPOBAHNUE, U3MEPEHUE, MO/JICIIb, SIBJICHUE.

du3rka: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, ©30TOIIbI,
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, ruapochepa, MUHEPaTbI, TOPHBIC TTIOPOJIBI, TIOJIC3HBIE
VCKOITAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuonnueckuii 3akoH. [lepuoguueckas cucreMma XMMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KA, KATbLHA U UX COCTMHEHUN
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHJBl XWMHYECKOW CBsI3U. THUIIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BUJA XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIAacCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETIEHEW OKHCIICHUS] XMMHUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3atropa). JK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M IeTepPOreHHBIX
peakiusx. [lonsatue o karanuze. [lonstne o xumuyeckoM paBHoBecuu. DakToOpHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAaKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTEIPHO-BOCCTAHOBUTEIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaKIuu. CocraBneHue YpaBHEHUH
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ pEAKIUMKAd C  HCHOJB30BAHMEM  METOJA
3JICKTPOHHOTO OajaHca.



Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO# cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe AIEKTPOIUTHI.

Peaxiiun noHHOro o6mMeHa. Y cnoBusl MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O TUAPOIN3E COMNEN.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu ot
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BEIIECTB, Mpoliecca JUCCOLMAIIMN KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK TMPOTEKAaHUd peakluii HOHHOro oOmeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIM Ha MOHBI, PEIICHUE AKCIIEPUMEHTATIBLHBIX 3a]1ay.

HeMeTaibl 4 MX coeIMHEHUSA

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

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEPhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NIECKUE U XUMUIECKHE CBOMCTBA (00IIHME KaK MpeICTaBUTES
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoTel. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha Cylab(aT-HoH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.



OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHA. A30T, paclpOCTPAHEHHUE B IPHUPOJE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
(¢u3nyeckue u XMMHUYECKHUE CBOMCTBA, MOJdy4YeHue U npuMeHnenue. Coin aMMOHUS,
uX (pu3nUecKre U XuMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHue U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPAJIbHBIX yI0OpEHU.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COETIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopuas kuciora, GpusMUeCKUe U XMUMHUYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUe U XUMUYECKHUE CBOMCTBA. AJICOpOLUS.
Kpyrosopor yrinepona B mnpupoae. OKcuibl yriepona, UX (U3HUECKHE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TpoOsIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3P¢dekT. YroibHas
KACIIOTa U €€ coJi, UX (PU3MYECKUE M XUMHUYECKHUE CBOICTBA, IMOJIYyYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAMIIMHE, MPOMBILIJIEHHOCTH U CEIbCKOM XO03MCTBE.

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

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TOJyYCHUE U
npumenenue. CoequHeHHsI KpeMHus B mpupoe. O01iue npeacTaBieHus 00 OKCcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimeMbl OGe30macHOro0  MCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHWMUECKUX BEIICCTB, CBOMCTB COJISTHON KHCJIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB



UX TPOTEKAHUS, OMBITHI, OTpaKarolMe (U3NUYECKHE M XHMHYECKHE CBOMNCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHHE TIpoliecca O0yrIMBaHUs caxapa o1 IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
POTEKaHMs, O3HAKOMJICHHE ¢ (DU3MYECKMMU CBOWCTBAMH a3oTa, dochopa u ux
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W U3yyEeHUE MPU3HAKOB UX MPOTEKaHUsS, B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), HM3yYECHHE MOJIEe KpPUCTAUNIMYECKUX PEMIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTHBOras3a, IMOJIy4YEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelieHre 3KCIEePUMEHTANBHBIX 3a1ad 1Mo TeMe «BaxHelnme HeMeTalbl U HX
COEAUHEHUS.

MeTtasiibl 1 MX COeIMHEHUSA

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

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

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaxXOXJeHue B npupojie. Duznueckrne U XUMHUYECKUE CBOMCTBA MarHusi U



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

AnmoMUHUH: TIoJI0)KeHUE B [leproinueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHME aroma, HaxOXIeHHE B Ipupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

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

Xumuueckuii IKcnepumenm:

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

XuMHS M OKpPY:KaloUasi cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »XU3HM YeloBeKa. bes3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMHMUYECKUX peakiuil B ObITy. [lepBas momoiupb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0paslioB MaTepuanoB (CTEKJIO, CIUIABbI METAJUIOB, MOJHUMEPHbIC
MaTepHuasbl).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIETbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJIYIPOBOJHUKH, JUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILITMYECKAs
peméTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

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

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

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, Y4eOHOUCCIIeI0BATENHCKOM, TBOPUYECKOM U IPYTUX BUIAX NEATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TPHU BBIMOJHEHUU
yueOHBIX, TMO3HABATENbHBIX 3aJa4, BBIMIOJIHEHUH XWMHUYECKUX HKCIEPUMEHTOB,
CO37IaHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOITOHMMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ITOU yUEeOHOU AESITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEACHHE
U MOCTYNKH CBOUX TOBAPHUILEW C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUN IMOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJIBI, B3aUMOCBSI3SIX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIyYCHUE HOBBIX 3HAHUU MO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JIF0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCIUTAHMS:

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOM eI TEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWA 10 XHWMHH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaTbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs ¢ yU€TOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTUUECKH 11€71€CO00Pa3HOE OTHOIICHUE K MPUPOIEC KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAHUS, MOHHMMAHHUE LIEHHOCTU 3J0POBOIO H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MIaCHOTO MOBEJEHUS MPU PadOTE C BEIIECTBAMHU, a TAK)KE B CUTyalUAX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHS ~ DKOJOTHYECKON  KYJIbTYpPbl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJCISAIOT 3HAYUMBIC JISI
dbopmMupoBaHUS MUPOBO33pPEHUS OOIICHAYYHBIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpEeIMeTax M TO3BOJISIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSA3b C JIPYTMMHU TOHATHUSAMH), MCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TIPEJICTABICHUN BBISABISATH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHE MCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI /IS (POPMHUPOBAHHMSI TUTIOTE3HI TI0 POBEPKE
IPABMWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOJ0M Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPHUMEHSTh pa3IM4Hble METOJbl U 3alpoChl IPU MOUCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIU3UPOBATH B TIpolecce y4eOHOM W
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHMS 3a7]aBaTh BOIPOCHI (B X0Jie AUAJIOTA U (UJIN) TUCKYCCUH) MO CYILECTBY
obcyxgaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
PE3YNbTATOB BBIMNOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (11abopaTopHOro OmbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIPHOM M MCCIENOBAaTENbCKOM  JESATEIbBHOCTH  HpPU  PEIICHHUH
BO3HUKAIOLMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIE YHHBeEPCAJbHbIE YueOHbIE e CTBUS:

YMEHHE CaMOCTOSTEIbHO OINPENENSATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WJIH KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B YCIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHS U CIOCOObI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 Kjacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHASI U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HETOJISIpHAsl KOBAJICHTHAs! CBsI3b, MOHHAsI
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BeIIeCTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

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

e HCHOJIb30BaTh XUMUUYECKYI0 CHUMBOJMKY JJIS COCTaBJICHUS (POpMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

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

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

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



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

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

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

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

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOrOo 3JIeMeHTa 1o (opMylie COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOU peakLny;

IPUMEHSTh OCHOBHBIE OIE€pallMK MBICIUTEILHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alHio, KiIacCUu(UKaIINIO,
BBISIBIICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3eM — JJI1 U3Y4YCHHUSI CBOWMCTB
BEIIECTB U XHUMHYECKUX pEaKIui, €CTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0BaTh IPaBUJIaM MMOJIb30BaHUS XMMHUUYECKOU OCYAOM U J1aDOpaTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIMSIMU TO BBIMOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEUIECTB
(Bomopoza M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C IOMOIIbIO MHIUKATOPOB (akMmyc, peHondranient, METHIOpaHkK

U Ipyrue).

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

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3atop, XHMHUYECKOe paBHOBecHe, OOpaTUMbIe W



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, AJIIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYECKast CBA3b (koBaJIEHTHA, MOHHAs,
METaJUTMYECKasl ), KpUCTAUINYECKas pEIIETKA, KOPPO3HS METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEaKUUU, MPEIEIbHO JOMYCTUMAsl KOHLEHTPALMS
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBIEHUS (PopMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUHEHUH mo (opmysaMm, BHUJ XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TMEPUOJBI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TAOIHIIE, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apAn  sApa, oOmIee YHWCIO 3JIEKTPOHOB U PACIPENENICHHE HUX 110
AIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOICTB 3JIEMEHTOB M HX COEIUHEHUN B Mpelesax MalblX NEPUOJIOB U
IJIaBHBIX MOJAIPYNN C YYETOM CTPOCHHS MX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, M0 U3MEHEHHIO CTENEHEH OKHCICHHS
XUMUYECKUX JIEMEHTOB);

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

COCTaBJSITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



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

BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHYECKOIO 3JEMEHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKOHN peaKlny;

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

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

MPUMEHSATH OCHOBHBIE OTIEPAIlMU MBICIUTEIHHON AESITENFHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHUE, CUCTEMATU3AIIHIO, BBISIBICHUE PUUYUHHO-
CIIEICTBEHHBIX CBS3EH — JI1 M3y4EHHUS] CBOMCTB BEUIECTB U XUMHUYECKHX
peaxiuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HaONIO/ICHNE,
U3MEpPEHHE, MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEajIbHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo yacon
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
XuMusa — BaXkHasi 00J1aCTh

11 €CTEeCTBO3HAHUS 1 5 5 bubnuoreka [JOK

' IPAKTUYECKOM JEATENLHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BerectBa 1 xuMuueckue 15 1 bubnunoreka [JOK

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

Hroro mo paznery 20

Pasnen 2. Baxueiimne npeactaBuTe i HEOPraHMYeCKUX BelleCTB
21 Bosnyx. Kucnopon. [lonsarue 5 bubnnoreka [HOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
59 Bognopoa. ITonsitue o 3 1 bubanoreka LIOK

' KHUCJIOTaX U COMSX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitie 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUAX https://m.edso0.ru/7f41837¢c
94 OCHOBHBIE KJ1acChl 11 1 1 bubnunoreka [HOK

' HEOPraHMYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c

Hroro mo paznmeny 30

Pa3nen 3. [lepuoanyeckmii 3axoH u [lepnoanyeckas cucrema xumudeckux 3aementToB /I. . MennesieeBa. CTpoeHne aToMoOB.
Xumuueckasi cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbBIE PeaKnu



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

[Ieproauueckuii 3aK0H U

31 [lepuognyeckas cucrema 7 bubnnoreka LHOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMuyeckas CBA3b. BuGmorexa LIOK

3.2 OxucarenbHo- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCAaKIIUU

Hiroro no paseny 15 i metssouT18STe
PesepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM nugpoBbie
Ne ni/m p Kourpoasbnbie | IlpakTuyeckue (mudpp )
NpPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 [ToBTOpenue u yriyOneHue 3HaHUN 5 1 bubmuorexa LIOK
' OCHOBHBIX pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmuoreka [IOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS TUCCOLIHAIIHS. 8 1 1 bubmuotexa [{OK
' XHUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Wroro no pazneny 17
Paznen 2. HemeTaJJIBI H X COeIMHEHUS
21 OO01ast XxapakTepUCTUKA XUMHYECKHX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmesl. ["anorexs https://m.edso0.ru/7f41a636
OO11ast XapaKTEepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynnsl. Cepa u e€ 6 bubmmorexa [JOK
' pymHeL. £-€p https://m.edsoo.ru/7f41a636
COE/IMHEHMSI
OO01as XxapakTepUCTUKA XUMHUUECKHUX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop u ux 7 1 Bubmmorexa LTOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COC/IMHEHHUSI
OO11ast XapaKTepUCTHKA XUMUYESCKIX
24 3ne§eHT0§ IVAf)r bl YTIEpoa 1 8 1 2 bubmmorexa [JOK
' . PYHIEL poa https://m.edso0.ru/7f41a636
KPEeMHHUH U UX COCTUHECHUS
Wroro no pazaeny 25



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

Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

. bubmuoreka [JOK
3.1 Obmye CBOHCTB METAIITOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [JOK
3.2 BaxHeline Metaibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
HWroro no pazneny 20
Pa3nen 4. Xumus n oKpyxapmas cpeia
4.1 BemecTBa 1 MaTepHalnl B )KU3HU YEJI0BEKA 3 bubnnorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo paznueny 3
PesepBHOE BpeMs 3 bubnmorera [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | odOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs xumuu B 1 bub6munoreka [JOK
KU3HM 4eoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonaTtue o MeToax MO3HaHUS B 1 bubmoreka [JOK
XAMHUU https://m.edsoo.ru/ff0d227e
[TpakTnueckas padora Ne 1 «IIpaBuna
3 paboThI B Ta00OpaTOPUU U PUEMBI 1 bubnuoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa U cMecH. CITocoObl bubmoreka [JOK
4 . 1
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha nmpumepe 1 bubmmorexa [IOK
8 . PrMED https://m.edsoo.ru/ff0d28c8
OUYHCTKH MTOBApPEHHOMN COJIN)»
bu6moreka [JOK
6 A 1
TOMBEH MOTCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE JIEMEHTHI. 3HAKH 1 bu6mmoreka [{OK
(CUMBOJIBI) XUMHUUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmorexa HOK
p - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [{OK
10 X .B
umiriceKas Gopuya. Banenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX AJICMEHTOB
OTHOCcHTENIbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOT0 bu6mmoreka [{OK
3JIEMEHTA B COCINMHECHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. Bbu6munorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYCCKHE U XUMUYCCKHUEC SIBIICHMS. bubmuoreka [JOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycia0BUS NPOTEKAHUS bubnuoreka ITOK
15 .
XAMHYECKUX PEAKIINT https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEILIECTB. bubnmnoreka LIOK
XUMHUYECKUE YPABHEHUS https://m.edsoo0.ru/ff0d3b88
BrluncieHus KoiIm4yecTBa, MacChl
17 BEILIECTBA 110 YPAaBHCHHAM Bubmorexa [JOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYCCKHX PEaKIIHA
Kinaccudukanus xumMmuaecknx
18 CaKIUi (COeTMHEHUS, PA3IIOKECHUS bubmmorexa [JOK
peatdt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONEAUCT O6ogq eHue u bubmorexa [IOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CcHCTeMaTH3aIus 3HAaHUI
20 KonTtponbnas pabora Nel o teme bubnuoreka IIOK

«BemiecTBa U XUMUYECKUE PEAKITAN

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Bo3nyx — cmecs razos. Cocras

21 Bo3ayxa. Kuciaopos — dJIEMEHT U bubmmorera IIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusndeckre 1 XUMHUUECKUE CBOIICTBA
22 KHUCJIOpOJa (pPEeaKIMu OKUCICHUS bubmorexa LOK
polia {peaki ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustue 06 okcumax
Croco05I ITOIYYEHUS KUCIIOPOaa B
23 naboparopun Zlqn OMLIIHJ'ICIfH(f:)TI/I bubmmorera IIOK
paTop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 3¢ hexT XuMUIecKoit
24 peakilnu, MOHSATUE O bubmuoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKHUX PEAKIIHSIX
Tomnuso (HeTh, YTOIbL U METAH).
25 3ar H3H€I§I/IC¢])303 ¢ a, CrIocoO0BbI iro bubmmorera IOK
P AYXd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
IIpakTtrueckas padora Ne 3 mo Teme
26 «ﬁon eHHE U Ic):o61/1 aHue bubmorera IIOK
i P . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/1a, U3yUEHUE €T0 CBOHCTB
97 Bonopox — aimeMeHT u mpocroe bubmuorexa [{OK
BelecTso. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUYECKHUE CBOMCTBA bub6mumoreka [{OK
BojopoJa. [Ipumenenue Bojgopoaa https://m.edsoo.ru/ffod4ddo
bu6nmorekxa [JOK
29 ITo € 0 KHCJIOTax U CO.
HATH HEIoTax | CoIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0wI ToNTy4eHust BOAOPOA B bubnuoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[Tpaktuyeckas padora Ne 4 o Teme

31 «[Tonmy4enue u cobupanue Bo0poaa bubmorexa [TOK
i . P FOpOIa, https://m.edsoo.ru/ff0d4f42
W3yYCHHUE €TO CBOMCTBY»

39 Monsipablii 00bEM razoB. 3aKOH bubmuorexa [{OK
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenus o00b€Ma, KOITU4ecTBa

33 BEIIlECTBA raza o ero M3BeCTHOM bubmorexa [TOK

0 MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIK 00BEMY
Brraucnenns 00bEMOB Ta30B 10

34 ABHECHHIO PEaKIIMU Ha OCHOBE bubmorexa [JOK
yp "p H N https://m.edsoo.ru/ff0d5708
3aKOHAa OOBEMHBIX OTHOIICHUI Ta30B

35 DU3NYECKUE U XUMUYECKHUE CBOMCTBA bu6mmoreka [JOK
BOJEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TorsTHe 00 bubmuoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeb.

37 Hacsimmienaslie U HEHACHIIICHHBIS bu6mmoreka [JOK
pactBOpbl. MaccoBast 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTtuyeckas padora Ne 5 mo Teme
«IIpuroroBisieHrE paCTBOPOB C bubmuorexa [{OK

38 .. . .

OIpPENEIIEHHOM MacCOBOM AOJIER https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KontponbHas padora Ne2 o teme bubmuoreka [IOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHpl: COCTaB, KiIaccuduKamus, bu6muoreka [[OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [{OK

41 KUCJIOTHBIX, OCHOBHEBIX U
https://m.edsoo.ru/ff0d664e
aM{(OTEPHBIX OKCHIOB
OcHoBaHuUs: COCTaB, Kiaccuukanus, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonydeHnue 1 XUMHUYECKHE CBOWCTBA bubnmnoreka LIOK
OCHOBAHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, knaccupukanus, Bbu6munorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue 1 XUMHUYECKHE CBOMCTBA bubnuoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?
Comnu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) oI )eHI/ISI XI/IMI/IIIZSKI/IG bubmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME bubamnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMIN»
I'enernueckas CBSI3b MEXKIY
48 KJIaCCaMH HEOPTaHUYECKHUX bubmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COCTUHEHU I
49 O06o00meHre U CHCTEMaTH3aIHs bubmoteka [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
Kontponbnas padora Ne3 o reme
" bu6moreka [JOK
50 OCHOBHBIE KJI1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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HepBBIe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I

51 XHMHUYECKHX dJIEMeHTOB. IloHsaTHE 0 bubmorexa [HOK
) https://m.edso0.ru/00ad9ffa
rpynmnax CXOAHBIX AJICMEHTOB
[Teproguueckuii 3aK0H U
59 Ilepuonuueckas cucrema bubmmnorexa [IIOK
XUMHuYecKkux saeMmenToB /1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepronsl, rpyHIsl, HOATP VIIIILI bubmmorexa [OK
PHOJBL, TPYTHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoennie aToMOB. COCTaB aTOMHBIX bubnuoreka [JOK
sinep. M3ororbl https://m.edsoo.ru/00ada342
CrtpoeHue 3MeKTPOHHBIX 000JI0UeK
55 aToOMOB 3JieMeHTOB Ileproanueckoi bubmorexa HOK
PHOA https://m.edsoo.ru/00ada6hc
cucremsl /. 1. Menpeneena
XapakTeprucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B Bbubnmoreka [JOK
[Tepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwne [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [I. bubmmnoreka LIOK
H. MeHnneneeB — y4€HBIN, Ienaror u https://m.edsoo.ru/00ada96e
TPaXKTaHUH
PesepBHbIi ypok. O0001IEHNE U
58 CI/ICTEMaTmZp 15831 3HaHI/II§IH / bubmrorexa [HOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouyHas pabora
59 Konrtponbnas padora Ne4 o teme bubmuoreka [IOK

«Ctpoenue aroma. XuMuueckas

https://m.edsoo.ru/00adb486
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cBs3b» / Beepocceuiickas
nmpoBepovHas pabota

DIEeKTPOOTPHUIIATEIHHOCTh ATOMOB bubnmoreka [JOK
60 1
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honnast ximieckas cosisb 1 https://m.edsoo.ru/00adac34
KoBaneHTHas nossipHast XuMU4ecKas bubmmnorexa [IOK
62 1
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomnsipHast 1 bubnuoreka LIOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 (CTeneHb okucneHHs 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 bubamnoreka [IOK
peaxknuu https://m.eds00.ru/00adb076
bu6nunorexa [JOK
66 OKHCTUTENN U BOCCTAHOBUTEITH 1 https://m.edsoo.ru/00adb076
PesepBHbIil ypok. O6001IeHNE 1
67 crucTeMaTu3alys 3HaHUI 110 TeEMe 1 bubnuoreka [JOK
«CTpoeHue aroma. XuMu4ecKas https://m.edsoo.ru/00ad9cb2
CBS3b»
68 PesepBHbIil ypok. O0001mIeHHE 1 1 bubnmnorexa [IOK
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara nudposbie
Tema ypoka Kontpoasubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoTsI padoThI
pecypchl
Ileprognyeckuil 3aK0H.

1 Ilepnonmueckas cucrema 1 bubnuoreka IIOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [IOK

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

3 Knaccudukanust 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHu4ecKoH CBSI3U U THIIBI 1 bub6mmoreka [JOK
KPUCTA/UIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo treme

5 «[ToBTOpenue u yrinyoienue 1 1
3HAaHHUI OCHOBHBIX Pa3lieJIOB Kypca
8 kacca»

5 Knaccugukarus XuMuaeckux 1 bubmmnorexa [IIOK
peaKIuii 1Mo pa3IuyHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

7 eaxuuu. I1oHITHE O TOMOI€HHBIX U 1 bubmaorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIUIX

3 TloHsiTHE O XMMHUYECKOM 1 bu6mmoreka [JOK
paBHOBecuU. PAKTOPBI, BIUSAIOIINE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTHb XUMHYECKOM pCakuuu
U IIOJIOKECHUEC XUMHYCCKOI'O

paBHOBECHS
9 OKHUCITUTEITHHO- bu6mmoreka [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLINHI https://m.edsoo.ru/00adcade
Teopus 21IEKTPOIUTUYECKON
10 ncconnranu. CUiIbHBIE U caa0bie Bubmaorexa TOK
A [HalHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnrie ypaBHEHUS PEAKIIUNA bubnnorexa LHOK
My peakdl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHMI B CBETE MPEICTABIICHUM bubnmnoreka [JOK
00 PIIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLTHALINA
XUMHAYECKHE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIEHUI 00 bubnmorexa [OK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHYECKON JUCCOIMAITIT
14 ITonsatue o runponuse coiaeu bubnnorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre u cucTeMaTU3AIHS bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpaxTuyeckas padora Ne 1.
16 «Pemenne 3xcriepuMeEHTAIILHBIX bubnnorexa LHOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbsHas padora Ne2 mo teme
17 «OIEeKTpOoIUTHIECKAst bubnmnoreka LIOK

Jucconuanus. XMuMUYeCcKue
peaKIy B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO11ast XapaKTepUCTHKA raJIOreHOB.

18 XUMHYECKUE CBOMCTBA HA IIPUMEPE bubmorexa [TOK
PUMEp https://m.edsoo.ru/00addfe2
XJIopa
Xaoposogopoa. CoisiHast KUCI0Ta,
19 XHMquCKHS CBOWCTBA, MTOJIy4YECHHE bubmmorexa [IOK
’ i ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «[TomydeHHe CONMTHON KUCITOTHI bubmorexa [TOK
i B . ’ https://m.edso00.ru/00ade348
U3ydeHue e€ CBONUCTBY
Brrarcnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUi, €ClIu OJIUH bubmorexa [JOK
PeartiiL, A https://m.edsoo.ru/00ade488
U3 peareHTOB JJaH B U30bITKE

29 OO61mas xapakTepucTUKa 3JIEMEHTOB bubnmnoreka [JOK
VIA-Tpyntbl https://m.edsoo.ru/00ade64a
AnniotponHbie MOAU(GUKALUN CEPHI.

93 Haxoxnenue cepsl u eé bubnuoreka [JOK
COCIMHEHUH B IIPUPOZE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
CepoBoaopo/I, CTPOCHHE,

24 @HEI/I‘I@CKEG u XIT/III:/[I/I'-I€CKI/IG bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunppl cepbl. CepHasi KUCIIOTA,
25 (bU3MYECKUEe U XUMHYECKIE Bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHNE
XUMHYECKUE peaKinu, Jiexaliue B
26 OCHOBE MPOMBIIIJIEHHOT O crtoco0a bubmuoreka [JOK

MOJIYYEHHS] CEPHOM KHUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE

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

Brruncinenue MaccoBod 10U

bub6munoreka [JOK

27
BBIX0/1a IPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas XxapaKTepUCTHKA YJIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPaHEHHUE B IPUPOIE bubmorexa HOK
Paclipoctp PHpOAIE, https://m.edsoo.ru/00adeea6
bU3MYECKUEe U XUMHYECKIE
CBOMCTBA
AMMHAK, ero GU3NIecKue u

29 XUMHYECKHE CBOMCTBA, IIOIYUCHUE bubmorexa HOK

’ yd https://m.edso0.ru/00adf004
Y IpUMEHEHNE
[TpakTrueckas pabora Ne 3 mo Teme
30 «ITomyyenne aMMuaka, U3y4eHue bubmaorexa HOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KUCIIOTa, €€ QU3HUYECKUE U bubnuoreka [JOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEN
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 00peHnii. XUMHYECKOE bubnnorexa [IOK
YAO0P ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOUIEH cpebl
COEIUHEHNSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I((l))Ta (bq)prl)zn(qezme " bubmorexa [TOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MOyUYCHUE
34 Ucnons3oBanue Gpocdaros B bubmuoreka [JOK

Ka4CCTBC MUHCPAJIbHBIX

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

VYriepon, pacnpocTpaHeHHE B

35 npupoze, Gu3nuecKue u bubmmorexa [JOK
PHPOAIE, . https://m.edso0.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcuppl yriiepona, ux (U3nIecKue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOrMYECKHE MPOOIEMBI bubmmorera IIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoja
(V)
37 VroabHas KUCIIOTa U € COJIN bubmiorexa [IOK
https://m.edsoo.ru/00ae006¢
[Tpaktruueckas padora Ne 4 o Teme
38 "TlomyueHune yrieKucioro rasa. bubamnoreka [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHa"aIbHBIE TOHATHS 00
39 OPraHUYECKHUX BEIEeCTBaX KakK O bubmmorexa HOK
P https://m.eds00.ru/00ae054e
COCMHEHHSX YriIepoaa
Bbu6munorexa [JOK
40 Kpemnuii u ero coeqMHeHUS
P s https://m.edsoo.ru/00ae080a
[TpakTruueckas padora Ne 5.
41 Pemenne skcnepuMeEHTAIBHBIX bubnmnoreka LIOK
3ajJ1a4 no Teme «BaxHeime https://m.edsoo.ru/00ae0bf2
HEMETAJLIbI U UX COCAUHCHHUS
Kontponbnas pabora Ne3 o treme
. bubnuoreka [JOK
42 «BakHeIme HeMeTaUIbl U UX

COCOANHCHUA»

https://m.edsoo.ru/00ae0el8
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OO61mas xapakTepucTuka
XUMHUYECKHAX DJIEMEHTOB —
MeTaUI0B. MeTaindeckas CBA3b U

bu6mmoreka [{OK

43
MeTallInYecKast KpUCTaJUIMYECKast https://m.edso00.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METAIIIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMHUUECKUI P Bubmaorexa OK
p . P https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
O61u11e cnocoObl OTYYEeHUs
MetaiuioB. CiuiaBbl. Beraucnenus
45 10 YPaBHCHUSIM XUMHYECKUX Bubmiorexa OK
P . https://m.eds00.ru/00ae1156
peaxIuii, eciau OJUH U3 PeareHToB
COJICPKUT MPUMECH
46 ITonsaTHE 0 KOPPO3NU METAIIIOB bubmmorexa [OK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE METaJLIbI
m https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
KaJIns https://m.edsoo.ru/00ael14b2
[llenoyno3eMenbHBIC METAIIBI — bubmuoreka [[OK
49 N N
Kb U MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiinine coefMHEHNST KBNS bubmaorexa LOK
8 H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIIHS
3HAHUHU
52 JKEcTkoCTh BOIBI U CITOCOOBI €& bubnuoreka [JOK

yCTpaHCHUS

https://m.edso0.ru/00ae1886
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[IpakTuyeckas padora Ne 6 mo Teme

53 "KECTKOCTL BOAELI U METOEI €6 bubmaorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubmuoteka [JOK
>4 AdroMHHHI https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCUAA U bubmmnorexa [IIOK
TUJIPOKCHU 1A https://m.edsoo.ru/00aelc64
56 Keneso bu6munoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcuapl, TMIAPOKCUIBI U COJIU bubnuorexa [JOK
xenesa (1) u sxenesa (111) https://m.edso00.ru/00ae35e6
58 O06o00mIeHre u cucTeMaTH3amus
3HAHUM
[Tpaktuueckas padora Ne 7.
59 Pemenune skcnepuMeHTAIBHBIX bubmuorexa [{OK
3a7a4 1o teme «Baxueiimme https://m.edso0.ru/00ae3de8
METAJLJIbl U MX COETMHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHYECKUX PeaKILUii, eClii OJIUH
60 U3 PEareHTOB JJaH B U30bITKE WU bubmuorexa [{OK
COJIEPKUT NpUMeCH. Brrauciaenus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOJ[a MPOYKTa
peaxiu
61 0O0001IeHre 1 cCUCTEMAaTHU3aAIHS
3HAHHHA
KonTponbnas padora Ne4 o reme
62 «BaxHeme MeTaibl U UX

COCOUHCHUA»
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63 BemectBa u marepuaisl B 1 Bbu6mmnorexa [JOK
IIOBCEIHEBHOU JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3sHEHUE 1 bubnmnoreka [HOK
OKpY>KaloIlEen cpeabl https://m.edso00.ru/00ae4270
65 Ponp xumun B pemieHun 1 bubmuorexa [{OK
IKOJIOTUYECKUX MTPOOIIeM https://m.edso00.ru/00ae4270
PesepBHbIit ypok. O000menue u bubmuorexa I[{OK
66 . 1
cUCTeMaTHu3alys 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o01menue u 1 bubmmnoreka [{IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

8 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: «IlepBOHaYaNbHBIE XUMUYECKUE TTOHATHS»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSTHUH: aTom,
MOJIEKYJIa, XUMUYECKUM 3IIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE
BEILIECTBO, CMECh (OJHOpPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEbHAS aTOMHAasi W MOJIEKYyJsipHash Macca, KOJIHYECTBO
BEIIeCTBa, MOJb, MOJISIpHAsh Macca, MaccoBasl MONs XUMHUYECKOTO
AJIEMEHTAa B COSJMHEHHH, MOISPHBIA 00BEM, XUMUYECKAsT PeaKIus,
KIacCUPUKAIUS ~ PEakuil: peakiuu COCIUHEHUS, PEaKIuu
pa3NIOKECHUS, PEaKlUh 3aMEIEHHUs, PpEeaKIuu OoOMeHa, 3K30- U
SHJOTEPMUYECKUE PEAKIHMH, TEIUIOBOH 3((eKT peakuuu, pacTBop,

MaccCoBas OOJIA BEIICCTBA (HpOI_[eHTHaH KOHI_[eHTpaI_II/IH) B pacTBOpPC

1.2

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH H

MMPUMCHATD 3THU ITOHATHUA IIPHU OITMCAHUU BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIS COCTaBlIeHUS (POpMyI

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKHI/II;'I

1.4

PACKpPBIBATL CMBICII  3aKOHOB  COXpaHCHHUA MacCChbl BCUICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YYCHHA, 3aKOHa

ABoraapo

1.5

ONpeaciiTb BaJICHTHOCTbL aATOMOB  JJICMCHTOB B 6I/IHapHBIX

COCANHCHHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakuuu (MO YUCIy U COCTaBy

YUYaCTBYIOIIMUX B PEAKIIUU BEIIECTB, 110 TEIIIOBOMY dPQEKTY)

1.7

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO W MOJIAPHYIO MacChl

BEILIECTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOJIO0 XMMHYECKOT'O 3JIEMEHTa 1Mo (opmyre

COEIMHEHMS,

1.9

BBIUUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/Ibl ITO3HAHUS — HAONIO/ICHNE,
U3MEpPEeHHUE, MOJCIUPOBAHUE, OKCIEPUMEHT  (pEaIbHBIA U

MBICJICHHBIN )

ITo Teme: «BaxHeunmme npecTaBUTENIN HEOPraHUYECKUX BEIECTBY

2.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHM: OKCHA,

KHCJIOTa, OCHOBAaHHCE, COJIb

2.2

OIpENENATh MPUHAIKHOCTh BEIIECTB K ONPEAeNEHHOMY KIIAcCy

coeauHeHui o popmynam

2.3

KJIaCCU(PUIMPOBATh HEOPTaHUYECKHUE BELIECTBA

2.4

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XWMHYECKHE CBOWCTBA
BEULIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPIK/JIasi ONKCAaHUE MPUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUIl  COOTBETCTBYIOIIMX  XUMHMUYECKHX

peakuun

2.5

IIPOrHO3UpPOBATH CBOMCTBA B€IIECCTB B 3aBHCHUMOCTH OT HX
Ka4YCCTBCHHOI'0 COCTaBad, BO3MOXXHOCTH IIPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeOBaTh IMpaBWJIaM IIOJIb30BAHUS XUMHUYECKOM TOCYIOH H
nabopaTopHbIM 000pYAOBaHUEM, a TAKXKE MpaBHIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIUSMH I10 BBIOTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOPOB C OIPEAEIEHHOW MAcCOBOM JIOJEH PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI
[0 PACHO3HAaBAaHHWIO PACTBOPOB WIEIIOYEH M KHUCIOT C IOMOLIBIO

WHIUKATOPOB (J1aKkMyc, heHon(TalenH, METUIIOPAHXK U JPYTHE)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEAKLIUH

IIo Teme: «llepuonnueckuii 3akoH u llepmommnueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHEe aTOMOB.

Xwumudaeckas cBiI3b. OKHUCIIMTEIIFHO-BOCCTAHOBUTEIIHHBIC PEaKum»

3.1

PACKPBIBATL CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSITHH: AApO aToma,
AJIEKTPOHHBIN CJOH aroma, aTOMHas OpOWTalb, pajuyC aToma,
XUMHUYECKas CBSA3b, NOJSPHAS W HENOJISApHAs KOBAJECHTHAs CBS3b,
DJIIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, WOH, KAaTUOH, AHHOH,

CTCIICHDb OKMCJICHUA




3.2

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKUEC 3JICMCHTLI

3.3

OIMCBIBATh M XapaKTepHu30BaTh Tabun4Hyto popmy Ileproandeckoit
CHCTEMbl XMMHYECKHUX 3JIEMEHTOB: pa3juyaTh IOHSTUS «IJIAaBHAS
noarpynna (Arpymnma)» U «mobounas mnoxarpynmna (brpymma)y,

«MaJIpIe» U «OOJIBIIHE)» Nnepruoabl

3.4

packpeiBaTh cwmbicn Ilepuoguueckoro 3axkona J[.M. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAHUE IEPUOJUYECKOM  3aBUCUMOCTH
CBOWCTB XHMHYECKHMX DJJEMEHTOB OT MX IIOJIOKEHHS B

[Tepuoamyeckoii cucrteme

3.5

COOTHOCUTH  OOO3HA4YEeHUs, KOTOpPbIE MMEIOTCS B  TaOJHUIle
«llepmognueckass  cucrteMa  XuMu4Yeckux  snemeHtoB  J[..
MennieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB H 3apsj sapa, oOInee YHucio

AJIEKTPOHOB U PACIPENEICHHUE UX 110 3JIEKTPOHHBIM CJIOSIM)

3.6

OIIpEACIIATh CTCIICHDb OKHCJICHUA  OJICMCHTOB B 6PIH8.pHBIX

COCANHCHUAX

3.7

OIIPECACIIATE BUJ XUMHUYECKON CBS3U (KOBaHeHTHaH u I/IOHHEU{) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble npeMeTHBIE pPe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
o0pa3oBaTeJIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKAs] pEAKLIUS

1.1

pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHI: pacTBOp,
AIEKTPOIUTHI, HEIJEKTPOIIUTHI, HIEKTPOIUTHUYECKAS TUCCOLMAIIMS,
peakiy MOHHOT'O OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
oOpaTtumble u HeoOpaTHMbIe peaxiuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEbHBIE peakuuu, OKHUCIIUTEb,
BOCCTAHOBUTEIIb, OKHCIIEHUE U BOCCTAHOBJIEHHME, aJUIOTPOIIMS,
aM(pOTepHOCTh, XWUMHUYECKas CBsA3b (KOBaJIeHTHas, HMOHHAas,
MeTaJUIMYecKas), KpUCTa/indyeckas peméTka, CIIaBbl, CKOPOCTb

XUMHYECKOU pCaKkuunun




1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATUH U

IMPUMCHSATDH 3TH IOHATHA ITPHU OIMUCAHUHN BEIICCTB U UX HpeBpaH_IeHI/II;'I

1.3

COCTaBJIATh YPABHEHMSI DJIEKTPOJIUTHYECKON IHUCCOLMALMM KHUCIIOT,
LIEJIOYEH U COJIEH, MOJHBIE UM COKpAlIEHHBIE YPaBHEHUS PEaKLUU

WOHHOTr0 OOMEHa

1.4

PacCKphbIBATh CYIIHOCTb OKUCIUTCIILHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEICTBOM COCTABIICHHS AJIEKTPOHHOI0 OanaHca 3TUX peakuui

1.5

MMpOBOAUTH paC‘{éTLI 110 YpaBHCHHUTIO XUMHYECKON pcaknuuu

ITo temam: «HeMmetaimiel 1 UX coeguHEHHUS» U «MeTalipl U HUX

COCANHCHU A

2.1

XapakTepu3oBaTh  (omuchiBaTh) oOmMe U creuudduueckue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOKHBIX BEIECTB, MOATBEPkKAas
ONMCAaHUE TPUMEPAMU MOJEKYJISAPHBIX W MOHHBIX YPAaBHEHMM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.2

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPKAAOIINX CYIIICCTBOBAHUC

T€HETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KIIACCOB

2.3

IMPOrHO3UPOBATh CBOMCTBa BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOKHOCTHU IPOTCKAaHUA XUMHUYCCKUX HpCBpaH_[eHI/Iﬁ B pa3JIMYHBIX

YCIIOBHSIX

2.4

CJIeZIOBaTh MpPaBHJAM TIOJb30BAHUS XUMHUYECKOW TOCYIOH U
nabopaTopHbIM 000pYZOBaHUEM, a TAK)KE MpaBHIIaM OOpaIICHUS C
BCIICCTBAMU B COOTBCTCTBHU C HHCTPYKLOUSAMU I10 BBIIIOJIHCHHUIO
Ja00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYECHHIO U COOMPAHHUIO

1"8.3006pa3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOT O ra3a)

2.5

IPOBOAUTH PEAKIHUH, IOATBEP)KAAIOIINE KAadeCTBCHHBIH COCTaB
Pa3MMYHBIX BELIECTB: PACMO3HABATh OINBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuomuia, KapOonar, Qocdar, cunmkar, cyibdar,
THIPOKCUINOHBI, KATHOHBl AMMOHUS, NOHBI M3Y4E€HHBIX METaJIOB,

MPUCYTCTBYIOLIUE B BOJHBIX paCTBOPAX HEOPraHUYECKUX BELIECTB

[To Teme: «XuMus U OKpyXkKaromas cpena»

3.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSTHH: HI[K

BCIICCTBA, KOPPO3UA MCTAJUIOB

3.2

IMPUMCHATbL OCHOBHBLIC OIICpalluiu MBICITUTEIbHON ACATCIBbHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHE, O0000IIeHUE, CHUCTeMAaTU3alIUIO,




BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUISI M3YYEHHS
CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUU; €CTeCTBEHHOHAYUHbIE
METO/bI TMO3HaHUSI — HaONI0JIEHUEe, M3MEpPEHHUE, MOJIEIHPOBAHUE,

JKCIIEPUMEHT (peabHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMECHT COACPKAaHUA

1

HepBOHa‘IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA

11

[Ipenmer xumuun. Posb XuMuUM B KU3HU 4YelOBeKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOWCTBA BEIIECTB. ATperarHoe COCTOSIHHE

BEILIECTB

1.2

ITonsTHe 0O METOA4aX ITIO3HAaHUA B XUMHH. YucTele BCIICCTBA U CMCCH. CnocoObI

paszesieHust cMecei

1.3

ATOMBI U MOJICKYIJIBI. Xumuyeckue 31eMeHTbl. CHMBOIBI XUMHYECKHX

351eMeHTOB. [IpocThle U Cll0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

XuMuJeckas (I)OpMyJ'Ia. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMECHTOB. 3aKOH
IOCTOAHCTBA cocCTaBa BCIICCTB. OTtHocuTeNnbHAsA aTOMHast mMacca.
OtHocuTebHAas MOJICKYJISIpHad Macca. MaccoBas J0JIs1  XUMHYCCKOI'O

9JICMCHTA B COCIMHCHHUHN

1.5

KomnuectBo BemecrBa. Monbs. MonsgpHas Macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M YHCIIa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacué€rbl mo ¢opmynam

XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

®Ou3ndecKkue U XUMHUYCCKHE SIBIICHHUSA. XUMUUeCKas pCaknusg U eé IMIPU3HAKH.
3aKoH COXpaHCHUA MacCChbl BCIICCTB. XuMudeckue YpaBHCHUSI.
Knaccmbmcaum[ XUMHUYCCKHUX peaKI_II/Iﬁ (COCI[I/IHGHI/IH, Pa3I0KCHUA,

3aMelneHus, oOMeHa)

1.7

XUMHAUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHMYECKOM TIOCYAOH, C
npaBUiIaMy paboThl B TabopaTopuu U mpuéMaMu oOpalieHus ¢ 1a00paTOpHBIM
o0OpyZOBaHUEM, H3yUY€HHUE M OMUCaHuE (PU3UUYECKHX CBOKMCTB 0OO0pa3IoB
HEOPTaHWYECKUX BEIIECTB, HaOMoAeHHEe (U3MYecKux (TUIaBJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKe, KUIIEHUE U KOHJCHCALIUS BOJbI) U
XUMUYECKUX (FOpEHHE CBEYHM, MPOKAJIMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICUCTBUE Mejla C KUCIOTOW) SIBJICHHM, HAOJIIOJIEHWEe W OIUCAHUE
MPU3HAKOB TPOTEKAHUS XUMHUYECKUX peakuil (pas3oKeHHe caxapa,
B3aMMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOpUIAOM Oapusi, paszIoKeHUe
ruapokcuna meau(ll) mpu HarpeBanuu, B3auMoIeCTBUE Kelie3a C pACTBOPOM
conu menu( 1), u3yuenue cmoco6oB pazzaesnenus cmecen (¢ MoMOIIbI0 MarHuTa,

¢bunbTpoBaHKe, BbhIIApUBAHUE, TUCTHILISALUSA, XpoMarorpadus), NpoBeJeHHe




OYMCTKMA TIOBapEHHOW CONM, HaOMIOJEHUE U OIHUCAHHUE Ppe3yJbTaToB
IIPOBENIEHUS OIBITA, UIUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHUSI MACChI, CO3/1aHHUE

MoJieield MOJIEKYJ (LIapOCTEPHKHEBBIX )

Bakneiiiune npeacTaBuTeNM HEOPTaHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BemiecTBo. HaxoxaeHue kucinoposaa B mpupoje, pusnueckue U XMMUYECKHE
cBoiicTBa (peakiuu ropenus). Oxkcunpl. [Ipumenenne kuciaopoga. CriocoOs!
IOJY4YEeHUsl KUCIOpoja B J1a0OpaTopuu M NPOMBINUIEHHOCTH. KpyroBopor

Kucaoposa B mpupoje. O30H — aJuioTponHas Mo UKaIHs KHCIOpo/ia

2.2

TemoBoit 3¢p(}eKT XUMHYECKOH peaklMH, TePMOXMMHMUYECKUE YypaBHEHHS,
9K30- M DHJIOTEPMHUYECKHAE PEAKIMH. TOILUIMBO: Yrojb U METaH. 3arpsi3HEHUE

BO3/1yXa, YCUJIEHUE TaPHUKOBOr0 3P PeKTa, pa3pylIeHUEe 030HOBOT'O CIIOS

2.3

Bomopon — aneMent u npoctoe BemecTBo. HaxokieHre BoAopoia B MPHPOJIE,
(bu3MUeCKHe M XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIIOCOOBI MONyUYCHHS.

Kuciore! u comun

2.4

MonsipHablit 00bEM ra3oB. Pacuérel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

Odusnyeckre CcBoOMcTBa Boabl. Boma kak pactBopurenb. PacTBOpBL
HacepiienHble 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 7075 BeLIECTBA B pacTBOpe. XHMHUYECKHME CBOMCTBA BOJbI.
OcHoBanus. Pons pacTBOpoB B mpupojie U B XKU3HU uenoBeka. Kpyrosopor
BOABl B TIPUPOJE. 3arpsi3HEHHE MPUPOIHBIX BoJa. OXpaHa W OYHUCTKA

MIPUPOJTHBIX BOJ

2.6

Krnaccudukarnus Heopranmdeckux coemauHeHuid. Oxcunbl. Kiaccuduxarms
OKCHJIOB: cojeoOpa3yrolue (OCHOBHbIE, KHUCIOTHbIE, aM(OTepHble) H
HecosneoOpasyrome. Homenknarypa okcuaoB. dusnyeckre U XUMUYECKUE

CBOICTBa OKCH/IOB. HOJIy‘-ICHI/IC OKCH 0B

2.7

OcnoBanusa. Krnaccubukanus OCHOBaHWM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuil. @u3ndeckie 1 XUuMUYECKHE CBOICTBA

ocHoBaHuii. [Tonyuenue ocHOBaHUI

2.8

Kucnorel. Knaccudukanusa kucinor. Homenknatypa kucior. Ousznyeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTauioB H.H. bekerosa.

[Tonyuyenue kucinor

2.9

Comu. Homenknarypa coneil. dusnueckre U XUMUYECKUE CBOMCTBA COJIEH.

ITonyyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HECOPTAaHNUYCCKUX COeIUHEHUI

211

XUMUYECKHI HAKCIIEPUMEHT: KadeCTBEHHOE OMNpEJCIIEHUE COACpKaHUS
KHUCTIOPOJIa B BO3JyXe, MONyueHue, coOupaHue, paclio3HaBaHUE U H3y4yeHHUE
CBOMCTB KHCIIOpO/ia, HAOII0AeHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM U
YCIIOBHS BOSHUKHOBEHHSI M IPEKpAIeHHs TOpeHus (1oxapa), 03HaKOMIICHHE C
oOpa3llaMM OKCHJIOB W OINMCaHWE HMX CBOWCTB, IOIy4YeHUE, coOupaHue,
pacro3HaBaHWe M U3Y4YeHHE CBOWCTB BOJOpoJa (FOpEHHUE), B3aUMOJEHCTBHE
BOZOpOAA c OKCHUJIOM menu(ll) (BO3MOXHO HCII0JIb30BaHUE
BUJIEOMAaTEpUaIOB), HAOII0/IeHHE 00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  PACTBOPEHUS BELIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpPEACIEHHONM MaccOoBOM
7oJield  pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIBI C METAJIAMH
(HaTpueM U KaibllMeM) (BO3MOXKHO HMCIOJIB30BAHUE BHUACOMATEPHAIIOB),
OTpeJIeNIeHNe PACTBOPOB KHCIOT W INEIOYEH C IOMOIIBI0 WHAWKATOPOB,
UCCIIeIOBaHHE OO0pa3llOB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIaCCOB,
HaOJIr0IeHUEe W3MEHEHHUs OKPAacCKW MHIUKAaTOpOB B PAcTBOpax KHUCIOT H
nienoyel, nzydenue Bzanmozeiicteus okcuaa meau(ll) ¢ pacrBopom ceproit
KHCJIOTBI, KHCJIOT C METaUlaMH, PEaKIWid HEeWTpaau3aliu, IOoTydeHHEe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajyia JAPYruM U3
pacTBopa coJid, pelieHre HKCIepUMEHTAIBHBIX 3a/1a4 1o TeMe «BaxHeiimue

KJIaCCbl HCOPraHNYCCKUX COGI[I/IHGHI/If/'I))

[lepuonnueckuii 3akoH u [lepuonuueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
JI.1. MenpeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNHN

3.1

[lepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKUX 3JeMeHToB. Ilonarue o
rpymmnax CXOJHbIX 3JICMCHTOB (IIIGJIO‘-IHI)IC 1 IICJIOYHO3CEMCIIbHBIC METAJJIBI,
TaJIOTeHbI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yrT aM(dOTEpHBIC

OKCHJbI 1 THAPOKCHUBI

3.2

[Tepnonnuecknii 3akoH. Ilepumonnueckass cucreMa XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. Koporkonepuomnas © JAJIHHHONEPUOMHAS (OPMBI
[Tepuoguueckoit cucrembl xumMuueckux odiemMeHTtoB J[.M. Menneneesa.
Ilepuonsl 1 rpynnsl. OU3NYECKHU CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB

Nnepruoga v rpymmnbl 3JICMCHTA

3.3

Crpoenue aromoB. CocraB aTOMHBIX siaep. M3oronsl. Dnexktponsl. CTpoeHue

AJIEKTPOHHBIX O00OJIOYeK AaTOMOB TMeEpBBIX 20 XUMHUYECKUX DIJIEMEHTOB




[Tepuogmueckoii cucremsl JI.1. MenneneeBa. XapakTepuCcTUKa XUMAYECKOT O

3JIEMEHTA 1O ero noyioxkeHuto B [lepuonnueckont cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTM M3MEHEHHsI paJuyca aTOMOB XHMMHYECKHX 3JIEMEHTOB,
METaNIMYECKUX WU HEMETAUIMYECKUX CBOWCTB MO TPYINaM U MEPUOIAM.
3nauenne [leprognueckoro 3akona u [lepuonuueckoi cCUCTEMbl XUMUYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku W npaktuku. .M. MenpaeneeB — y4y€Hbld U

IrpaXaaHuH

3.5

Xumunyeckast cBsi3b. KoBaneHTHas (MoOJsipHAas U HEMOJSpHas) CBA3b.

:‘)J'IGKTpOOTpI/II_IaTeJ'IBHOCTL XHMHYECKHX 3J1eMeHTOB. MloHHas CBA3b

3.6

Crenens okuciieHus. OKUCINTEILHOBOCCTAHOBUTEILHBIE pCaKknuu. Hpoueccm

OKHMCJICHHS B BOCCTAaHOBJICHNUS. OKHUCIIMTENIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH 3KCIEPUMEHT: HU3Y4YEHHE OOpa3loB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE THIPOKCHJA IIMHKA C PacTBOPAMM KHUCIIOT U
1ies104el, IPOBEACHNE ONBITOB, WIITHOCTPUPYIOIUX IIPUMEPBI OKMCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIX peaKLII/Iﬁ (FOpeHI/IC, pCaKnu pa3IOKCHUA, CoeIlI/IHeHI/I}I)

9 KIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COlePKAHUS

BeIHeCTBO H XUMHWYCCKas pCaKkiu. HOBTOpCHI/IC

1.1

Ilepnonnuecknii 3akoH. Ilepnognueckas cucTeMa XMMHYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KajdblUig U HX
COEMHEHHIN B COOTBETCTBUHU C MOJOKEHUEM 3JIEMEHTOB B llepmoanueckon

CUCTEMEC U CTPOCHUCM NX AaTOMOB

1.2

CrpoeHue BemiecTBa: BHAbl XMUMHYECKOM CBsI3M. THUIMBI KPUCTAIMUYECKHUX
pemEToK, 3aBUCHUMOCTb CBOKMCTB BEIIECTBA OT THIA KPUCTALITUYECKOMN
peméTKH M BUAA XUMHUYEecKoW cBsi3u. Kiaccudukamus u HOMEHKIaTypa
HEOPTaHWYECKUX BEIIECTB (MEXIyHapoJHas W TpUBUAJIbHas). XUMHUYECKHE
CBOMCTBa BEULIECTB, OTHOCSLIUXCS K Pa3IMYHBIM KjaccaM HEOPTraHUYeCKHUX

COGI[I/IHGHI/II\/'I, TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCILICCTB

1.3

Knaccugukanus XuMUYeCKUX peakuil Mo pa3IMyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIULIOBOMY AP QEKTy, 1Mo

M3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHYCCKHX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,




o y4dacTturo KaTaJ'II/ISaTOpa). OK30- H OHAOTCPMHUYCCKUC  pPCaKIUU,

TEpMOXUMHUYECKUE ypaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKOW pEAKLIUH

1.4

ITonsitre 06 O6p8.TI/IMBIX u H606paTI/IMLIX XUMHUYCCKHX PCAKIIUAX. ITonsTue O
TOMOICHHBIX MW TCTCPOIrCHHBIX PCAKIUAX. IlonsaTe o0 XMMHYECKOM
PaBHOBCCHUU. CDaKTOpI)I, BJIMAIOINHUEC Ha CKOPOCTH XHUMHYCCKON p€akuun "

IMMOJIOKCHUEC XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMK,  JJCKTPOHHBIA  OalaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakiuu. (CoCTaBlICeHHE ypaBHEHH
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM C HCIONIb30BAaHUEM MeETOo/a

9JICKTPOHHOT'O Oamanca

1.6

Teopust 3JIEKTPOTUTHIECKON AUCCOIUALINU. DIEKTPOJIUTHI U HEAICKTPOIUTHI.
Karnonbl, aHnoHbl. MeXaHU3M IUCCOLUALMU BEIIECTB C PAa3IUYHBIMU BUIAMU
XuMuueckon cBsizu. Crenenb gucconuanuu. CUIIbHBIE U CJIa0bIe 3JIEKTPOIUTHI.
Peakiiuun monHoro ooMeHa. Y CaoBuUsl MPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE MOHHBIC ypaBHEHHMs peakiuid. CBOMCTBa KHUCIOT,
OCHOBAaHUN U cojJeil B CBeTe NPEJACTaBICHUA 00 HSIEKTPOIUTHUECKOM

nucconuanuu. KauectBeHHble peakiiny Ha MoHbI. [IoHsTHE 0 ruapONIHU3e comeit

1.7

XHUMHUYECKUH IKCIICPUMECHT: O3HAKOMJICHHE C MOJCISAMH KPHUCTALTUYCCKHX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB W HEMETauioB (Tpaduta u
ayMasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPHS); UCCIEAOBAHNE 3aBHCHUMOCTH
CKOpPOCTH XMMHMUYECKOH pEeakIuu OT BO3JEHCTBUS pa3INYHbIX (aKTOPOB;
MCCIICJIOBAHUE  DJICKTPONPOBOJAHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JUCCOITMAIIMN  KHCIIOT, Ienodeld W coleld (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHUATIOB); MPOBEJICHUE OIMBITOB, WJUTFOCTPUPYIONINX MPHU3HAKU
MPOTEKaHUs peaklnii HFOHHOT0 oOMeHa (00pa3oBaHME 0CaIKa, BBIICTICHUE ra3a,
o0pa3oBaHKE BOJIbI); OMBITOB, WILTIOCTPHPYIOIIUX MPHUMEPHI OKUCIHTEIBHO-
BOCCTAHOBUTEIILHBIX peakiuil (TOpeHHe, PeaKIuu Pa3IoKeHUs, COSTMHEHNU);
pacro3HaBaHWe HEOPTaHWYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX

peaKuMﬁ Ha MOHBI; pCIHICHUC SKCIICPUMCHTAJIBHEBIX 3a1a4

Hewmeranns! u ux COCAUHCHUA

2.1

OO6mass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucineHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — TAJIOFEHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pA
(B3auMoJIeliCTBHE C MeTaJlJlaMH, HEMETAJUIAMHU, 1EJI04aMH). XJIOPOBOJOPOI.

Consanas KHCJI0Ta, XHMHUYCCKHC CBOﬁCTBa, IMOJIY4YCHUC, TIPUMCHCHHUC.




JelictBue XJiopa M XJOPOBOAOPOJA HAa OpPraHM3M 4elloBeKa. Baxueniine

XJIOpUABI 1 UX HAXOKACHUC B IPUPOAC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTENeHN OKUcIIeHus. CTpoeHHne U PU3NIECKUE CBONCTBA
IPOCTBIX BEIIECTB — KHUCIOpOAAa U Cepbl. AJUIOTpONHBbIE MOAU(UKALNU
KHUCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBaA cepbl. CepoBOIOPOA, CTPOEHHUE,
busznueckue M XxuMuuyeckue cBoicTBa. OKCHABI Cepbl KaK MpeACcTaBUTENU
KUCJIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3MUECKUEe U XUMHUECKHE CBONCTBA
(oOmme Kak mpeacTaBUTENs Kiacca KUCIOT U crienrpuieckne). XuMAIeCKue
peaxiuy, Jiexallile B OCHOBE MPOMBIIIIEHHOIO Croco0a MOJyuyeHusl CepHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaueCTBEHHAs PEaKLUs Ha
cynbdar-uon. Haxoxienue cepsl 1 € COeJMHEHUH B pUpojae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOMIEH Cpeibl COSAMHEHUSIMUA CEephI (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHUS

2.3

OO6mas xapakrepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHblE€ CTENEHU OKUCIEHHUS. A30T, paclpoCTpaHEHUE B
npupoze, huznyeckre U XuMudeckue cBoiictsa. Kpyrosopor azora B npupoze.
AmMmHak, ero ¢QusMueckMe W XUMHUYECKHE CBOMICTBa, TMOJIyueHHE U
npuMeHenne. Conu aMMOHHS, UX (U3NYECKHE M XHUMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THAsI KUCIIO0TA, €€
nojiy4eHue, pusnueckre 1 XuMU4ECKue CBOMCTBA (00IIMe KaK MpeicTaBUTeNs
KJacca KHCIOT M crneuupuyeckue). lcmonb3oBaHue HUTPATOB U CoOJei
aMMOHHS B KaueCTBe MUHEPAIbHBIX YA0OpeHHi. XHMMHUYeCKoe 3arps3HeHue
OKpY’Karolllel Cpelbl COETUHEHUSIMU a30Ta (KUCIIOTHBIE IO/, 3arpsi3HEHNE

BO3]lyXa, TOYBBI U BOJIOEMOB)

2.4

docdop, amuorponHbie MoguduKanuu Gocdopa, GU3NIecKne U XUMUIESCKUE
cBoiictBa. Oxcun ¢ocdopa(V) u dochopnas kuciora, ¢GuU3HUECKUE U
XMMHYECKHE CBOMCTBa, monyueHue. Mcrmomp3oBanue (ocdaroB B KadyecTBe

MHUHEpaJIbHBIX YA0OpeHUH

2.5

OOmas xapakrepuctuka 3jeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHHUS. YTIEpoA, aIOTPOIHbBIE
MoOU(UKAIIMK, PACTIPOCTPAHEHHE B TPUPOJE, (PU3UUYECKUE U XUMHUUYECKUE
cBoiicTBa. Ancopoumsi. KpyroBopot yriepona B npupojae. OKCuabl yriiepoaa,
X (U3NYECKUE M XMMHUYECKUE CBOMCTBA, JICHCTBHE Ha KHBBIC OPTaHU3MBEI,

MOJIy4YCHHUC U TPUMCHCHUC. DKOJIOrHYeCKUe HpO6HeMBI, CBs3aHHBIC C OKCHUJIOM




yriepona(lV); rumore3a ri100abHOTO MOTEIUICHUS KIUMAaTa; MapHUKOBBIN
sddekr. YrompHas KucIoTa M €€ cold, UX (PU3MYECKHe M XUMUYCCKUE
CBOWCTBa, MOJIyYeHUE U MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
uoHbl. Vcronp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIILICHHOCTH U

CEJILCKOM XO3S1CTBE

2.6

ITepBoHayanpHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX
yriepoga (MeTaH, 3TaH, ATWJIEH, alleTWIEH, 3TAHOJ, TJIHMLIEPHH, YKCyCHas
kucnora). Ux cocraB um xumuueckoe crpoeHue. [loHsATHE O OMONOrHYECKH
BAXHBIX BEIECTBAX: )KMpax, Oeikax, yrieBoJax — M UX POIHU B KU3HU
yenoBeka. MarepuanbHOEe €JUHCTBO OPraHMYeCKUX M HEOPraHMYECKHX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IOJy4YE€HUE U
npumeHenrne. CoeTMHEHUST KpeMHHS B npupoae. O0mue npencraBieHust 00
okcuae kpemuausi(1V) u kpemHueBoit kucnore. CUIMKAThI, UX UCIIOIb30BaHUE
B ObITy, MEAMIIMHE, MPOMBIIUICHHOCTH. BaxkHeimme CcTpouTenbHbIC
MaTepHasibl: KepaMHKa, CTEKJIO0, IIEMEHT, OeTOH, >ene300eToH. [IpoGiembl
0€30MacHOr0 MCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPHAJIOB B ITOBCEIHEBHOM

KHN3HH

2.8

XUMUYECKUH 3KCIIEPUMEHT: M3yYeHHE 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; MPOBEJECHNE KAUYECTBEHHBIX PEaKLUi Ha XJIOPUI-
MOHBl M HaOJIIOJICHHE TNPU3HAKOB MX IPOTEKAHUS; OMBITHI, OTPAXKAIOLIHE
¢u3nyecKue U XMMUYECKUE CBOMCTBA raJIOT€HOB U UX COEIMHEHUN (BO3MOXKHO
HCIOJIb30BaHUE BUAECOMATEPUAIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJOB
(raloreHuI0B); O3HaKOMIJIEHHE C oOpa3naMu cepbl U €€ COCTUHEHHSIMHU
(BOBMOXKHO HCIONB30BAaHWE BUJCOMATEPHANIOB); HAONIOJCHUE TIpoIecca
o0yriMBaHUs caxapa MoJ| JeHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI;
M3ydeHUE XUMUYECKHUX CBOMCTB pa30aBIICHHON CEPHOM KUCIIOTHI, TPOBEICHUE
KayeCTBEHHOM peakluuu Ha cynbdar-uoH u HaOJoJeHHe Npu3Haka eé
IPOTEKAHHUS; 03HAKOMJICHHE ¢ (PU3NYECKMMHU CBOMCTBaMU a30Ta, hocopa u ux
COEIUHEHUIN (BO3MOXKHO MHCIIOJIb30BAHME BHJIEOMATEpUANIOB), 0Opa3LuaMu
a30THBIX U (HOChHOPHBIX YIOOpEHUH; TTOyIeHUE, COOMpPaHKe, pacliO3HABAaHHE
U U3y4EHUE CBOWCTB aMMHaKa; IPOBEJACHHE KaueCTBEHHBIX PEaKLUHU Ha MOH
aMMOHMST ¥ ¢ochaT-uOH M HM3yYEHHE MPU3HAKOB UX IPOTEKaHUS,
B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO (BO3ZMOXKHO
MCIIOJIb30BaHUE BHIEOMATEPUANIOB); HM3yUYE€HUE MOJeNel KPUCTAUIMYECKUX

peméTok anMasa, rpadura, ¢ynaepeHa; O03HAKOMIIEHHE C IPOIECCOM




a71copOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
IPOTUBOra3a; MOJIyuyeHHUEe, COOMpaHUe, PacllO3HAaBaHHE U HU3YyYCHUE CBOWCTB
YIJIEKUCIIOro Ta3a; MPOBEJECHHWE KAaueCTBEHHBIX peakluid Ha KapOoHaT- u
CHJINKAaT-UOHbl W M3Yy4YE€HUE MPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKLIHEN CUIMKATHOM IPOMBILIUIEHHOCTH; PELIEHUE dKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHelIe HeMeTaUIbl U UX COETUHEHUS)

MeTamisl U uX COCIMHCHUA

3.1

OO0mas xapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnojoxeHus B Ilepuonuueckoit cucreme XUMHYeCKUX d3yeMeHToB JI.U.
MeneneeBa u ctpoenusi aToMoB. CTpoeHue MeTaiioB. MeTanyeckas CBs3b
W MeTaJuIMuecKass KpUCTaUIMUecKas pemérka. DIEeKTPOXUMHUYECKHN psij

HaIpsSOKEHUN METaJIOB

3.2

Du3nyYecKue 1 XUMUIECKHUE CBOMCTBA MeTauToB. OOIIHe crioco0bl MOTydeHuUs
MeTaioB. [oHsITHE 0 KOPPO3UU METANIOB, OCHOBHBIE CITIOCOOBI 3AIIUTHI KX OT
Koppo3un. CIutaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U X TIPUMECHEHHUE

B 6LITy H IIPOMBIIIJICHHOCTH

3.3

H_IGJ'IOV-IHBIe MCETAaJJIbI: ITOJIOKCHHUE B Hepnonnqecxoﬁ CHCTEMEC XHMMHUYCCKUX
OJICMCHTOB I[I/I MeHI[eJ'IeeBa; CTPOCHUC X aTOMOB; HAXOXIACHUC B IIPUPOAC.
dusnyeckre U XMMHUYECKHE CBOMCTBA (Ha MMpUMEPEC HATPUA U KaJ'II/IH). OKCI/II[BI
U TUAPOKCHUIbI HATPpUA W KaJIWs. HpI/IMeHeHI/Ie mICJIOYHBIX METAJLJIOB M HX

COETUHEHUN

3.4

IIlemoyHo3eMeNbHBIE METAIBI MarHMi M KaJbI[Uil: IMOJOXKCHHE B
Ilepnonnueckoit cucreme xumudeckux dnaemeHTtoB J[M. Menneneesa;
CTPOEHUE UX aTOMOB; HaXOXKJIEHHE B mpupoje. PU3n4YecKkue U XUMHUYECKHE
CBOICTBAa MarHus M Kajbllusa. BakHelIne coequHEeHUs Kaablus (OKCHI,

TUAPOKCUI, coin). JKECTKOCTH BOBI U CITOCOOKI €€ yCTpaHEHUs

3.5

AntoMuHuil: nonoxeHre B [lepnoandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J. MenneneeBa; CTpOEHUE aroMa; HAaXOXKIACHUE B mpupone. Pusznueckue u
XAMUYCCKAE CBOMCTBA aMfOMHHHUS. AMQDOTEpHBIE CBOKMCTBA OKCHIA U

THAPOKCH A aITFOMUHUA

3.6

Kenezo: nonoxenue B [leproanueckoi cucreMe XuMu4ueckux nemeHTos .M.
MenneneeBa; CTpoeHHE aToma; HaxokJaeHue B mpupoae. Pusznyeckue u
XUMHYECKHUEe CBOICTBa jxene3a. Okcuabl, rupokcuanl U conu xkeneza(ll) u

xkenesa(lll), ux cocras, cBoiicTBa U OTy4YEHUE




3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3[aMi METAIIJIOB U CIUIABOB,
uX (U3NYECKHUMH CBOWCTBAMU; U3YYCHUE PE3YJIbTATOB KOPPO3HH METAIIIOB
(BO3MOXXHO WCIIOJIb30BaHNE BHJIEOMATEPHAIIOB), 0COOEHHOCTEM
B3aUMOJICHCTBHUS OKCHAAa KaJbLUs W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BaHUE BHICOMATEPUAIIOB); MCCIEAOBAHUE CBOWMCTB KECTKOW BOJBI;
mporecca TOpEHHUs Jkene3a B KUCIOpoae (BO3MOXHO HCIIONIB30BaHHE
BHJICOMATEPHUAJIOB); MPU3HAKOB MTPOTEKAHUST KAYECTBEHHBIX PEAKIi Ha HOHBI
(Maraus, Kanablus, amromuHus, nuHka, skenesa(ll) u xenesa(lll), meau(ll);
HAOII0/ICHNE U OMKMCAaHKE TIPOIIECCOB OKPAITMBAHUS TUIAMEHN MOHAMU HATpUs,
Kamuss W Kaublus  (BO3MOXKHO — HCIIONB30BAaHUE  BUJACOMATEPUAIIOB);
UCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHS W THAPOKCH]IA
[IUHKA; pEIIeHUE SKCIIEPUMEHTALHBIX 3a/1a4 10 TeMe «BakHeHme MeTasuibl

n UX COCOAUHCHU

XuUMHS ¥ OKpyXKarolas cpesia

4.1

Hosbie Marepuanibl 1 TexHONOruM. BemecTBa 1 MaTepralibl B MTOBCEIHEBHOM
JKA3HU 4YeJIOBEeKa. XUMHUS U 3[I0pOBbE. be3onacHoe ucronb30BaHUE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas moMols nMpyu XUMHUYECKUX OXKOTrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
okpyxatoteit cpenbl [IJIK. Pors Xumuu B periieHur 3K0JI0rHIECKUX IPooIem.
[TpuponHble MCTOYHHKHU YTICBOIOPOAOB (yroiib, MPUPOAHBIN Ta3, HE(Th),

MIPOJYKTHI X MEePEPA0OTKU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT: U3YUCHUC o6pa3u03 MaTcepuruajoB (CTeKJ'IO, CIIJIaBbI

METAJIJIOB, IOJIMMEPHBIE MATEPUAJIbI)




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

Kon
NpoBepsIeMoOro
TpedoBaHMSI

IIpoBepsiemble TpeOGOBaHUS K MPEAMETHBIM pe3yjabTaTaM
0a30BOr0 YpPOBHSI 0CBOEHHS OCHOBHOI1 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

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

IMOHMMAaHUE MECTAa XUMHHU CPEIU APYTUX €CTCCTBCHHBIX HAYK

1.2

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

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

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

obmiero oopazoBaHus

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

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKJIOYACT:

2.1

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

9JIECMEHTa B COCIUWHCHHUHM, MacCCoBasd [JOJd MW IPOUCHTHAasA




KOHILIEHTPALIKs BEILIECTBA B PACTBOPE, SIAPO aTOMA, IEKTPOHHBIN CIIOU
aToma, aTOMHas OpOuTa b, PaaUyC aToOMa, BAJCHTHOCTb, CTEIEHBb
OKHCJIEHHsI, XUMHAYECKas CBSA3b, JJIEKTPOOTPULIATENIBHOCTD, MOJISPHAS
U HEIOJIIPHAs KOBAJICHTHAs CBS3b, MOHHAs CBS3b, METAJUIMYECKast
CBSI3b, KPUCTAJUIMYECKAs! peIIETKA (AaTOMHAsl, HOHHAsI, METAJUTUUECKasl,
MOJIEKYJISIpHAsA), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEJIEKTPOJIUT,
JIEKTPOIMTUYECKAsT JUCCOLMALUS, PEakIUM HMOHHOIrO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMH,  OKUCIUTEIb U
BOCCTAHOBUTEJb, OKHUCICHUE M BOCCTAHOBIEHHUE, JJIEKTPOJIU3,
XMMUYECKOEe paBHOBECHE, OOpaTHMMble M HEOOpaTUMBbIE PEaKILUH,
CKOPOCTh XMMHYECKOW peakuuu, karammsatop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBBI

2.2

OCHOBOITOJIATralOIINE 3aKOHBI XMMHU: 3aKOH COXPAHEHHUS MAacCCHhI,
nepuoandeckuii 3akoH J[.M. MenzaeneeBa, 3aKOH ITOCTOSHCTBA

CcOoCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XMMHHU:  aTOMHO-MOJIEKYJIIpHas  TEOpus,  Teopus

BHCKTpOHI/ITI/I‘IeCKOﬁ Jucconrannmn

Bnaagenue ocHOBaMH XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHHE TMPaBWIBHO HCIIOJNBb30BaTh W3YYECHHBIE BEIIECTBA W
MaTepuanbl (B TOM 4YHCIE MHHEPAIbHBIC YIOOpEHUs, METalbl U
CIUTaBBl, TPOAYKTHI  IMEpPepabOTKH  MPUPOJHBIX  HCTOYHHUKOB
YTJI€BOJ0POIOB (YIJIsl, TPUPOAHOTO Ta3a, HepTH) B OBITY, CEIThCKOM
XO3sIICTBE, Ha TMPOU3BOJCTBE U TMOHMMAaHWE 3HAYCHHS >KHUPOB,
OenKOB,  YIJIEBOAOB JJIsi  OpraHM3Ma  4YeJIOBEKa;  yYMEHHE
MPOrHO3UPOBATh BJIMSHHUC BEIICCTB M XWMHUYECKUX TPOIICCCOB HA

OpPraHM3M YeJIOBeKa U OKPYKAIOIIYIO IPUPOAHYIO Cpery

3.2

YMCHHUEC UHTCTPUPOBATh XUMHUUYCCKHUE 3HAHUSA CO 3HAHHUAMHU IOPYTUX

y4eOHBIX MMPEIMETOB

3.3

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

CIIPABOYHHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHUBHO OLICHHUBATH HH(bOpMaHI/IIO O B€HIICCTBAX, HX
MNpCBPAlICHUAX U MMPAaKTHYCCKOM IMPUMCHCHU U n  yYMCHHC

HCIIOJb30BaTh €€ M pelICHUA yLIC6HO-HO3HaBaTeJ'ILHLIX 3aga4d




Bnagenne ocHoBamMu IOHATHHHOIO arrapara U CHUMBOJIMYCCKOIO

A3bIKA XUMUU JUIS COCTABICHHS (POPMYJI HEOPTaHMUYECKHX BELIECTB,

4 YpaBHEHUN  XHUMHUYECKHX PpPEaKUHil; OCHOBAMU XHMHUYECKOH
HomeHkIaTypsl (IUPAC u TpuBHambHOI)
YMeHue o0bSICHATH CBA3b MOJIOKEHUS d1eMeHTa B llepuonnyeckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
5 XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsan sjapa, oOIIee YHCIo
AJIEKTPOHOB), PACIPEACICHUEM 3JIEKTPOHOB IO JHEPTeTUYCCKHM
YPOBHSM aTOMOB TIEPBBIX TPEX MIEPHUOIOB, KATHS U KAJbITUS
[IpencraBneHne O TEPUOAMYECKONM  3aBHCHUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (pauyc aToMa, JJIEKTPOOTPHUIIATEIHLHOCTS ),
6 MPOCTBIX M CJIOXKHBIX BEIIECTB OT ITOJOXKCHHS DJJIEMCHTOB B
[lepuoanueckoii cucreme (B MalblX TMEpPUOJAX U  TJIaBHBIX
MOJTPYIINAX) U AIEKTPOHHOT'O CTPOSHUS aToMa
7 YMeHue kiaccupuImpoBarh:
7.1 XUMHYECKHE DIIEMEHTBI
7.2 HEOpraHWYECKUE BEIECTBA
7.3 XUMHUYECKHE PEAKITUN
8 YMeHue onpeaensiTh:
81 BaJICHTHOCTh U CTETICHb OKUCIICHUS XUMHUYECKHUX DJIIEMEHTOB, 3apsi
' HOHA
8.9 BUJT XUMHUYECKOW CBS3M U TUN KPHUCTAJUIMYECKON CTPYKTYpHI B
' COCTMHEHUSIX
8.3 XapakTep Cpellbl B BOJHBIX PACTBOPaX BEIIECTB (KHCIOT, OCHOBaHHI)
8.4 OKHCITUTENIb U BOCCTAHOBUTEITh
9 YMeHue XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTRA!
MPOCTBIX BELIECTB (KUCIOpPOMA, O30H, BOJOPOX, TrpaduT, anmas,
9.1 KpeMHHi, a3or, docdop, cepa, XJop, HATPUH, KanWii, MarHui,
KaJIbLIUM, aTIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOA,
92 aMMHaK, XJIOPOBOAOPOJ, CEPOBOIOPOJN, OKCHIBI U THIAPOKCHIIBI

metasioB |-l1A rpymnn, amomunus, meau (1), nunka, xxenesza (Il u

I11), okcunpt yriepoaa (Il u 1V), xpemuus (1V), azora u dpochopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,

dochopnasi, yronbHas, KpEMHHEBAsI KUCIIOTA U UX COJIH)

[MPOTrHO3HUPOBATE M XAPAKTCPHU30BATb CBOMCTBA BCIICCTB B

3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUSA, NPUMCHCHUC BCIICCTB B

%3 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTH IPOTECKAHHS
XUMHYECKHX MPEBPAMICHUN B Pa3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKIIHA,
B TOM YHCIIE:
10.1 peakuuii HFOHHOTO oOMeHa
10.2 OKHUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIIAX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIIm) HEOPTraHUYECKUX BEIIECTB
104 MOJITBEPIKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHHe BBIYUCIATH (TPOBOTUTH PACUEThI):
111 OTHOCUTEIIbHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JOJTF0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUN
11.2 MacCOBYIO JIOJTIO BEIIeCTBa B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T'0 MACCy, 00hEM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX pEAKIM W HaXOAUTh KOJIUYECTBO
' BelIecTBa, 00BEM M MacCy pEareHTOB WIH MPOYKTOB PEAKITUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO TIO3HaHWS (HaOmOIeHue,
191 U3MEpEHUE, IKCIICPUMEHT, MOJICITMPOBAHUE) TIPHU U3YUCHHH BEIICCTB
' U XUMHYECKUX SBJICHHM; yMeHue C(hOpMyIupoBaTh MmpodiIemMy u
MPEIUIOKUTH ITYTH €€ PelIeHUs
199 Oe3omacHOi pabOThl ¢ XMMHUYECKUMH BEIIECTBAMU, XUMHUYECKON
' MOCY/I0i ¥ TaOOpaTOPHBIM 000PYIOBAHUEM
paBUIaAMHA 0e30macHoro oOparieHus c BEIIIECTBAMH,
UCIIOJIb3YEMbIMU B IOBCEAHEBHOW JKU3HU, TPABUIIAMHU TIOBEJCHUS B
123 HeNsiX cCOepeKCHUs 3I0POBbS U OKPY)KAIOIICH MPUPOIHON Cpebl;

MOHUMaHUe Bpefa (0MacHOCTH) BO3JICHCTBUS Ha KUBBIE OPTaHU3MBI
OIpeaenEHHBIX BEILECTB, croco0oB YMEHBIIEHUS u

NpeaoTBpaliCHud UX BPpCAHOIO BO3I[€I>1CTBPI$I




13

Hanuuwne MNPaKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOMUX XUMHUYCCKHUX SKCIICPUMCHTOB:

131

HU3YUCHUC u OIIMCaHHC (1)I/IBI/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HaAKOMJICHUEC C (I)I/ISI/ILIGCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIBITHI,

WJUTIOCTPUPYIOLINE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIUI

13.2

HU3YUCHUC Croco0oB pa3aciICHUA cMmeceit

13.3

MOJydYeHUE KHUCIOpOAa U HU3Y4YEHHE €ro CBOWCTB; IOIy4YEeHUE
BOZOPO/A U U3YYEHHUE €r0 CBOMCTB; MOTYyYEHUE YIIIEKUCIIOro ra3a u
M3y4eHUE €ro CBOMCTB; MOJYYCHHE aMMHAKa W H3y4YEHHUE €ro

CBOWCTB

13.4

IIPUTOTOBJIECHUE DPACTBOPOB C ONPEIECIEHHONM MaccoBOM JoJel

pacTBOPEHHOTO BEILIECTBA

135

NpUMECHEHHE  WHIUKATOpoB  (JlakMyca,  METHWJIOpaHwxka W
denondranenna) s onpeaeNeHNus XapakTepa Cpeasl B pacTBOpax

KHUCJIOT U LIejo4ei

13.6

UCCIIEJOBAaHUE M ONMCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMUHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAJUIaMH,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMHU, COJISIMU; TIOJyYEHHE HEPAaCTBOPUMBIX OCHOBAHUM;
BLITECHEHHE OIHOIO MeETaula JAPYTMM M3 pacTBOpa  COJH,
uccieoBanie aM(pOTEPHBIX CBOWCTB THAPOKCHIOB ATIOMHUHUS U

LIUHKA

13.7

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

«BaknHele MeTajabl U UX COCIUHEHUS

13.8

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

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

14

VYwmenue:




NpEACTABJIAITH PC3YJIbTATBI JSKCIICPUMCHTA B (I)OpMC BBIBOAOB,

141 JIOKa3aTeNbCTB, TPAaUKOB M TAaOIUI] U BBIABIATH SMIIUPHUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABJIMBATh  CBA3M  MEXAY  pealbHO  HaOIr0JaeMbIMU
14.2 XUMUYECKUMHU SIBIIEHUSIMH M TPOLIECCaMH, TNPOUCXOIAIIMMHU B

MakKpo- U MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTO0OPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

HpOBepﬂeMin/i 3JIEMEHT COACPKAHUA

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUEC ITOHATUA

1.1

Yucrele BemecTBa 1 cMecd. CriocoObl pa3zieneHus cMecen

1.2

ATOMBI © MOJICKYIJIBI. Xumugeckue d3neMEHThl. CHMBOIBI XHMHYSCKHX

OJICMCHTOB. HpOCTBIe " CJIIOXKHBIC BCIICCTBA.

1.3

Xumuyeckass Qopmysna. BaneHTHOCTh aTOMOB XHMMHMYECKHUX 3JEMEHTOB.

CTeneHb OKUCIICHUS

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocUTeNbHAs aTOMHAs Macca.
OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHUYECKOI'O 5JIEMCHTA

B COCAMHCHUU

1.5

KonmvectBo BemiectBa. Monb. Momsipras Macca. MomsipHbiii 00BEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MACChI 1 YHUCJIda CTPYKTYPHBIX CAWMHHUI BEIICCTBA

1.6

du3nyeckne W XUMHYECKUE SBICHUSI. XHUMHUYECKas pCaKkuus u eé IMPU3HAKH.

3aKoH COXpaHCHHA MaCChI BCIICCTB. XuMuueckue YpaBHCHUA

[lepnonnueckuit 3akoH u Ilepuomuyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenaeneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuit 3akoH. llepuommyeckas cucTeMa XHMHMYECKHX JJIEMEHTOB
.. Menneneesa. [lepuoasl u rpynmbl. OU3NUECKUA CMBICT MOPSIKOBOTO

HOMCpPAa, HOMCPOB M€puoaa 1 rpymIibl 3JICMCHTA

2.2

Crpoenue aroMmoB. CoctaB aTromMHbIX sifep. M3otomnbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aToMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [I.11. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOAOB, Kanmus, Kaiblusd (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTH,
METaUIMYECKUX W HEMETAJUIMYECKMX CBOWCTB) M HX COCJUHEHUU B
COOTBETCTBUHU C TMOJOXKEHHEM »dJeMeHTOB B I[lepmomuueckoit cucreme u

CTPOCHUEM HUX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckas cBs3b. KoBajieHTHast (HOJ'ISIpHaH u HCHOHHpHaﬂ) CBA3b.
SHGKTpOOTpI/IL[aTeJIBHOCTB XHMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Meramnnueckast CBSI3b




3.2

Tunbl KpucTaIMUECKUX pemETOK (aToMHas, HOHHAsA, METaJUITMYEecKast),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIMYECKON PEIIETKU U BUAA

XUMHYECKOU CBI3U

Baxwuelimme npencraBuTenM HEOPraHUYECKHX BellecTB. Hemeraiubl U ux

COCIMHCHMUA. Merannsl 1 uxX COCINHCHUA

4.1

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

MHOTOOCHOBHBIE); COJIEH (CpeTHUX U KHCIBIX)

4.2

dusnyecke W XHMHYECKHE CBOMCTBA IMPOCTBIX BEIIECCTB-HEMETAJIIIOB!

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

4.3

duszndeckne U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJLJIOB: JIUTHUA,
HaTpuA, Kajivud, Maravsa U KaJdblOusl, aJITlOMHAHUSA, KEIIC3a. :‘)HCKTpOXI/IMI/I‘ICCKI/Iﬁ

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

4.4

dusznyeckne U XUMHYSCKHE CBOMCTBA BOJOPOIHBIX COG,Z[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOAA, CEPOBOAOPO/IA, aMMHUAKA

4.5

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

OKCH 0B HEMCTAJIIIOB

4.6

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

xene3a(ll, 11). [Tonmyuenne okcuI0B METAJUIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHUM M aM(POTEPHBIX THIPOKCHIOB (HA IPUMEPE
TUAPOKCUJIOB QIIOMUHHUSA, Keie3a, UuHKa). [lomydeHue ocHOBaHUM U

aM(OTEepHBIX THAPOKCUIIOB

4.8

OO0mre XMMUYECKUE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOIM,
CEpHUCTOU, CepHOMU, a30THOH, (ochopHOM, KpeMHHEBOH, yronbHOH. Ocobbie
XUMHUYECKHAE CBOWMCTBA KOHILICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonydyenue kucior

4.9

OO0muue xuMHuYecKue cBoiicTBa cpeHux comnell. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacnio3HaBaHrue BOAOpPOAa, KHUCIOpOAA, aMMHAKAa,

YTJIEKUCIIOT0 ra3a B 1JabopaTopuu

411

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

CIOCOOBI MOTYYEHHUS] METAJIJIOB




412

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HECOPTaHUYCCKUX COE€IUHEHUI

XUMUYECKUE PEaKIINU

5.1

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

H3MEHEHMIO CTETICHEH OKHCIICHUS XHMHUUYECKUX DJIEMEHTOB

5.2

TennoBolt 3¢ ekt XUMHUYECKOW peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS.

DK30- ¥ HJI0TepMHUYECKHE peakuu. TepMoXuMHuecKre ypaBHEHUS

5.3

OKHUCIIUTEIHHOBOCCTAHOBUTENLHEIE pcaKknuu. OKHUCIIUTEIN ¥ BOCCTAHOBUTEH.
[Ipomecchl  OKHCIIEHMSI W BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OayaHc

OKMCJINTEIIEHOBOCCTAaHOBUTEIBHOMN pCaKnnu

5.4

Teopus >7eKTpOIUTHYECKON ArCcconrani. KaTrnoHbl, aHHOHBI. DJIEKTPOIUTHI

W HCOJICKTPOJINTHI. CuibHbIE U c1a0ble QJICKTPOJIUTHEI. CreneHb Jucconranmum

5.5

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

MIOJIHBIE U COKpPALIEHHBIC MOHHBIE YPaBHEHHSI peaKkiuit

XHUMHS U OKpYyXKarolas cpena

6.1

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

HepBaﬂ nmoMouib Mpu XUMHUYICCKHUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUYECKOe 3arpsi3HEHHUE OKpYXKawollell cpelnbl (KUCIOTHBIE O/,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeAoTBpAIICHUS
[Ipenenbras momyctumasi koHmeHtpanus BemectB (ITJK). Poms xumuu B
pElIeHUH JKOJIIOTUYECKUX mpodieM. YcuieHwe mnapHUKoBoro sddekra,

pa3pymIeHne 030HOBOT'O CJIOS

6.3

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

CIT0COOBI 3alIUThI UX OT KOPPO3UHU

6.4

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

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

6.5

[lepBoHauanbHbIE TOHATUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepoza (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, STaHOJI, [NIMLEPUH, YKCYCHAsl KUCIIO0TA).
[TonsiTe 0 OMOJTOrMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeNKaX, YriIeBoax — U UX

POJIM B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o opMyJiaM XUMHYECKUX COSAMHEHUHN
7.2 Macchl (MaccoBOM) JOJM PACTBOPEHHOIO BEILIECTBA B pacTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* Xumus: 8- kiacc: 06a30Bblid YPOBEHB: YUEOHUK; S-€ U3aHUE,
nepepadborantoe ["abpuensn O.C., OctpoymoB WU.I'., Cnaakos C.A.
Axmmonepnoe o6mectBo «M3marensctBo «IIpocBemienne

* Xumus: 9-i kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ U3JaHUE,
nepepadboranHoe ["abpuernsia O.C., OctpoymoB N.I'., Cnaakos C.A.

AxuunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOANMUCHIO
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NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPIA, be3topoaas MpuHa

HukonaeBHa, AMpeKTop




