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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalibHO paboyell mporpaMMbl BOCIUTAHUS
U C Y4YETOM KOHIEMIMUM TMpenojaBaHusi Yy4yeOHOro mnpeameTa «XUMUS» B
oOpazoBaTebHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE MpeIMETHOE CoJIep>KaHHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUS XUMHM C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAaHUU K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0y4Jaromnierocs, ero MnpejaCcTaBICHUl O MaTepUaTbHOM E€IUHCTBE MHUpPa, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

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

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBA€T 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 CBOU BKJIAJ B S3KOJOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

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

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

CrpykTypa coaep)kaHus MPOrpamMMbl MO0 XUMHUU CPOPMHpPOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHI O XUMHYECKON
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHS 3HAHHI HAa OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
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 JJIEKTPOJUTHUECKONW JTUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHSI K APYTOMY, BBITIOJHSSI PYHKIIUU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYEHUS U3Yy4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOMN IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSI B Hayke. M3yueHue XUMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUI U3
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 COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
JEeSATEbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TIpeIMeTa COCTOUT B (JOPMUPOBAHUN CHUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEHIIMX (PaKTOB, MMOHATHMA, 3aKOHOB M TCOPETUUSCKUX TOJIOKEHUM, TOCTYITHBIX
000011IeHnl MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHMS TPH MU3YUYCHUH BEIICCTB M XMMHYECKUX pPEaKInil, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEILHON U y4eOHO-HCCIIEIOBATEIBCKON JAESITEIIbHOCTH, OCBOCHUU TPABUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

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

— (opMHpOBaHHE WHTEIJIEKTYaIbHO pa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBLHOMY IMPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HMU;

—  HamnpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYeCcKoe MpHOOIIeHue
oOy4Jaronmxcss K CamMOCTOSITEIbHOM IMO3HABATENbHON JEATEIbHOCTH, Hay4YHBIM
METOJIaM TTO3HaHMS, (POPMHUPYIOITUM MOTHBAIIUIO W PA3BHTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBui, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIIUIMUCS
OTBITa Pa3HOOOPA3HOUN JEATETLHOCTH, IMMO3HAHUS M CaMOITO3HAHWS, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIMNUX YHHBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JICATCILHOCTH;

— (opmupoBanre oOmEed (QyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH H OIICHWUBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCTOJB3YysS 3HAHWUS W ONBIT, MOJYYCHHBIC NMPU U3YUCHUH
XUMUH, IPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
NeSATEIBHOCTH;

— ¢opMmupoBaHHWE y OOYyYalOMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHVUMAHUS 1IEHHOCTH XHMHYECKUX 3HAHWHA I BBIPAOOTKH SKOJOTHUYECKH
1eaecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJIOBOM JACSATEIRHOCTH B LEJAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH TPUPOAHON CPELBI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO 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 XUMHUYECKUE 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. XHUMHUYECKHE dJeMEHThl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

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

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

Du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUECKas peakiuus U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PeaKIuil (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBujaMu pabOThl B JIaOOpaTOpUH U
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTICHWE M KOHACHCAIMS BOJAbI) U XMMHYECKMX (FOpEHHUE CBEYM, MPOKaJTUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kejie3a ¢ pactBopoM conu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUIAIUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MOBAPEHHOM
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJEIEH MOJEKYI
(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 ropenus). Oxcunpl. [Ipumenenue xkuciopoaa. CrocoOsbl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport
Kkucinopoza B npupojie. O30H — aJIoTponHasi MoAU(PUKaLK KUCIOPOIa.



TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peaKiuu. TOIIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
dbusnueckre u XuMUYECKHUEe CBOMCTBA, MPUMEHEHHUE, CITOCOOBI Mory4eHus. KucmoTsl
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 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOWCTBA BOAbl. OCHOBAaHUSI.
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
OKCUJIOB:  cosieoOpa3yronie  (OCHOBHBbIE,  KHUCIOTHbIE, amM{OTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: MENOYM U HEPACTBOPUMbIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne 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 coseil.

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE ONMPEIEICHHUE COJECPKAHUS KUCIOpOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BEIIECTB C KHUCIOPOAOM U YCIIOBUS BO3HUKHOBCHHUS U
IpeKpalieHus ropeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUJIOB U OMTMCAHUE
UX CBOWCTB, TOJIydeHHE, COOMpaHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOII0ACHIE 00PA3I[OB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBHE BOJBI C METaNIaMH (HATPUEM H
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE N3MEHCHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS



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

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

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJIbl,
raJloreHbl, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIE OKCU/IBI
Y TUAPOKCHUBI.

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucreMbl xumuueckux ssemeHToB J[. WM. Menneneesa. llepuonpl 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
ITepuomnueckoii 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 [lepnogmueckoro 3axkoHa u [leproauyeckoi CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I pa3BuUTUsA Hayku W npaktuku. . V. MenneneeB — yd€Hblii U
rpa)KJaHVH.

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

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okuciieHus: U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4yeHrue o0pa3loB BEHIECTB METAUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LHWHKA C PacTBOpaMU KHUCJIOT W IIEJIOYEH, IPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COeAMHEHN).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIMOIb30BaHUE KaK OOIMUX EeCTECTBEHHO-HAYYHBIX
MIOHATUM, TaK Y MOHSITUU, SIBIIOIINXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



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

du3rka: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, ©30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJICKTPHUYCCKHH 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BeEIIeCcTBa, Ta3, (u3nueckue BEIWYWHBI, CIUHUIIBI
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 cucteMa 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
CTPOEHHUEM UX aTOMOB.

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

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

Kiaccuduxanust XuMU4eCKUX peakiyuid Mo pa3aunyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETIEHENW OKHCIECHUS XUMHYECKHUX JJIEMEHTOB, MO 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 katanuze. [loHsATHE O XMMHUYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAaKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

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



Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKOM cBsizu. Ctenens aucconanui. CUIIbHbBIE U CIa0bIe 3JIEKTPOJIUTHI.

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. [IoHATHE O THApOIN3E CONEM.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJ0puaa HaTpus ), KCCIEAOBAHIE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIuu OT
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BEIIECTB, Mpoliecca JUCCOLMAIIMN KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK TMPOTEKaHUd peakiuii HMOHHOro oOmeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI Ha MOHBI, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOJEICTBUE
C MeTajulaMM, HeMeTaJjlaMu, wLienoyamu). XiopoBojopoAd. ConsiHas KHUCIOTa,
XMMHYECKUE CBOMCTBA, IOJyYEeHUE, MpUMEHEHue. JlelicTBue xyopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IpUpOE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEPhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHUCJIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NIECKUE U XUMUIECKHE CBOMCTBA (00IIHME KaK MpeICTaBUTES
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIINICHHOTO Croco0a MOMy4deHus: CepHOM Kuciothl. [IpumeHeHue cepHoi
kucnoTel. CONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJab(aT-HoH.
Haxoxnenue cepbl m €€ COeOUHEHUM B NpUpoAec. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJAOEMOB), CIOCOOBI €T0 MPEOTBPAIICHUS.



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, OJyyeHue U npumeHenue. Coiau 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 aMMOHHUS B Ka4€CTBE MUHEPATIbHBIX yI00pEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COETIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukanuu docdopa, puznueckue u xumuueckue cpoiicta. Oxeuna docdopa
(V) u dochopras kucinora, GU3MYECKHEC M XMUMHUYCCKHE CBOHCTBA, MOJIYYCHHE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIEHUS. YTIIEpO/, AIUIOTPOIHbIE MO (UKL,
pacnpocTpaHeHue B mpupoje, pu3nyeckue U XuMUYECKUe CBOMCTBA. AJICOpOLUs.
Kpyrosopor yrinepona B mnpupoae. OKcuibl yriepona, UX (U3HUECKHE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TpoOsIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (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, MPOMBIIIJIEHHOCTH U CEJIbCKOM XO031CTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepoaa (MeTaH, 3TaH, STUIEH, alleTUJIEH, ITAHOJ, TJIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKThl UX MepepaloTku (O€H3HMH), MX POJb B OBITY WU IPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yriieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero ¢wusnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE 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. IIpoOieMbpl ©€30macCHOrO0  MCIIOIL30BAHUS
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, OTpa)karouire (QU3NUYECKHEe U XUMHUYECKHE CBOMCTBa
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEpUasOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIONb30BAHHE BUACOMATEPHUAIIOB),
HaOJII0/ICHNE TIpoliecca O0yrIIMBaHUs caxapa Mol IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
pPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOMCTBaMH a3oTa, ¢ochopa u Hux
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoOH W H3yyeHUE MPU3HAKOB MX MPOTEKAHHs, B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), HM3yYECHHE MOJIEe KpPUCTAUNIMYECKUX PEMIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCcOpOLUM PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM IIPOTMBOrasa, IMOJIy4eHHE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
INPOTEKAHUs, O3HAKOMJIEHME C MPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pEelIEHNE JKCIEPUMEHTABHBIX 3a4ad M0 TeMe «BaXHeWlne HeMETaulbl U HX
COEAUHEHUS.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTAIIIOB. MeTtajinueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUM  PAX
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CcrocoObl Moixy4eHus: MeTayyioB. IloHATHE O KOppO3WM METAUIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPAITIOMUHUMN, OpOH3a)
U X IPUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[llenounsie mMeTauibl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. . MenzeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJIECHHE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe MIeNOYHBIX METaNIOB M MX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepunoanueckoit cucreme xumuueckux 3yemeHToB J1. . Menpaeneesa, CTpoeHUE UX
aTOMOB, HaXOXJEHUE B npupoje. PU3NUECKUE U XUMUUYECKHE CBOMCTBA MarHus U



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

AnmoMuHUM: noJio)keHue B [lepronueckoi cucTeMe XUMUYECKUX 2JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHuE aroma, HaxOxXAeHUE B mpupoac. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOE€HHE aToOMa, HAaXOXJEHHE B mpupoje. Puznueckue Hu
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, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3UHM  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJIb30BAaHME  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MaTrHUs, KaJIbILIKs, aTIOMUAHUSA, [IMHKA, sxese3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA 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
UCIIOJb30BaHUE BEILECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

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

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHSATUM, SIBISIOIINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, W3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM
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 BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
peméTka, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

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-HPAaBCTBEHHBIMH II€HHOCTSIMH, TNPUHSITHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAIlUd U
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

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

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUUAIBHBIX HOPMax M NpPaBWIAX MEXKIMYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, Y4eOHOUCCIIeI0BATENHCKOM, TBOPUYECKOM U IPYTUX BUIAX NEATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TPHU BBIMOJHEHUU
yueOHBIX, TMO3HABATENbHBIX 3aj[a4, BBITIOJIHEHUH XWMUYECKHX HKCIIEPUMEHTOB,
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
Y4E€TOM OCO3HAHUS MOCIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY I IOHUMAaHUSI CYIIHOCTH HayYHOW KapTHHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI MPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIyYCHUE HOBBIX 3HAHUU MO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB M SIBJICHUI,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHI0O M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U pEIbHOMN KU3HMU;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOM eI TEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWA 10 XHWMHH, OCO3HAHHBIA  BBIOOD
WHJIMBUIYaJIbHON TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) IK0JIOrH4eCKOro BOCIIUTAHNA:

AKOJIOTHYECKH 1EJ1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAHUS, MOHHMMAHHUE LIEHHOCTU 3J0POBOIO H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HYECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHUE LIEHHOCTU COONIOACHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOIHON CPENON, I ITOBBIICHNUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOW MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopmMupoBaHUS MUPOBO33pPEHUS OOIICHAYYHBIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpPEIMEeTax M TO3BOJIIOT 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 CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATHMA (BBIIEISATh MUX XapaKTEpHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yYCTaHABJIMBATh MPUYMHHO-CJICJACTBECHHBIC CBS3M MEXKJIY OOBEKTaMHU HW3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMeTHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOh3YEMbIC B XUMUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TPEICTABICHUN BBISABIATH M 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

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

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKHX DJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JacTM  MCHOJB30BaHUS  WH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpaguku U KX KOMOMHAIIMSAMU;

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

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHUS 337]aBaTh BOIPOCHI (B X0J1€ AUAJIOTA U (UJIM) TUCKYCCUH) MO CYILIECTBY
obcyxgaeMoi Tembl, (HOPMYIUPOBATH CBOU TMPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
JCSITETFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIUI0
PE3YNbTATOB BBIMNOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (11abopaTopHOro OmbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M  MCCIENOBAaTEIbCKOM  JACSATENIBHOCTH  NpPU  PELIECHUU
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 YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSTEIbHO OINPENENSATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJYYEHHOTO pe3yJbTaTa 3asBJICHHOW IIeNM, yMEHHE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCSA HAy4yHble 3HAHMS, YMEHHS M CIIOCOOBI



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

K xoniy oOydenus B 8 kiiacce 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 HEOJHOPOHAS), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAsl 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, KiacCU(pUKaIus peakiuid: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs! CBSI3b, MOHHAS
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 HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIS COCTaBieHUs (popmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUU Mo
dbopmynaMm, 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 3JIEMEHTOB OT WX MOjoxkeHus B Ilepmoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

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



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO AIEKTPOHOB U
pacnpesieseHue ux 1o IEKTPOHHBIM CIIOSIM);

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

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHWE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPHKAAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IIPOTEKAHHS XUMHUUYECKHMX IIPEBpPALICHHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOrOo 3JIeMeHTa 1o (opMylie COeIUHEHHS,
MacCOBYIO JOJIFO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU peakLny;

OPUMEHSATh OCHOBHBIE ONEpPALlU MBICIIUTEIbHOMN IEATEIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alHio, KiIacCUu(UKaIINIO,
BBISIBIICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3eM — JJI1 U3Y4YCHHUSI CBOWMCTB
BEUIECTB M XUMHUYECKHUX pEaKlUUi, €CTEeCTBEHHO-HAYYHbIE€ METO/IbI
MO3HAHUS — HaONIOJEHUE, W3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0BaTh IPaBUJIaM MMOJIb30BaHUS XMMHUUYECKOU OCYAOM U J1aDOpaTOPHBIM
o0opyZOBaHMEM, a TaKXe NpaBWIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKLUMSMH TIO BBIINOJHEHUIO J1aDOPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(Bomopoza M KHCIIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IPOBOAUTH
XUMHUYECKUE 3KCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOUIBIO0 MHAWKATOPOB (JIaKMYC, (peHOIPTaTCHH, METUIOPAHK

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, MOJIEKyJa, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJUTUYECKAS] JTUCCOIMAIUS, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



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

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
OPUMEHSTH 3TH HOHSITHUS [IPYU ONMCAHUM BEUIECTB U UX MTPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COEIUHEHUU 1o (opmynaM, BHA XHUMHYECKOU
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 cMbIca llepuomnueckoro 3akona J[. 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)», wmanbsie u OOJbLIME TEPUOJBI, COOTHOCUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TAOIHIIE, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apAn  sApa, oOmIee YHWCIO 3JIEKTPOHOB U PACIPENENICHHE HUX 110
AIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB M WX COEAUHEHUH B Mpeleiax MayblX NEPHOJIOB U
IJIaBHBIX MOJAIPYNN C YYETOM CTPOCHHS MX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (IO YUCIy M COCTABY YYACTBYIOIIMX B PEAKIUHU
BEIIECTB, N0 TEIIOBOMY 3(P(EeKTy, MO U3MEHEHHUIO CTENEHEH OKUCIICHHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CcrenuduuecKkrue XUMHUYECKHE
CBOMCTBAa MPOCTBHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi ONUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX U HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIU;

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



oOMeHa, YypaBHEHUsA peakuuil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEK/y BELIECTBAMH Pa3JIMYHbBIX KJIACCOB;
pacKkpblBaTh CYUIHOCTb OKHCIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH
HOCPEACTBOM COCTAaBJICHMSI 3JIEKTPOHHOTO OanaHca 3TUX PeaKIuii;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH TPOTEKaHUs] XMMHUYECKHUX MPEBPALICHUI B pa3iIMYHBIX
YCIIOBUSIX;

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

COOJTIO/IaTh TIPaBHJIA TIOJB30BAHUS XUMUYECKOW MOCYA0H U JIa0OpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuia OOpalieHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSIMH IO BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMHYECKUX OTIBITOB IO TOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yriaeKucioro rasa);

MPOBOJIUTH PEAKIIMH, TOATBEPKAAIOIINE KAYECTBEHHBIN 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 MBICITUTEIbHON ACITETbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHUE, CUCTEMATU3AIIHIO, BBISIBICHUE PUUYUHHO-
CIIEICTBEHHBIX CBS3EH — JI1 M3y4EHHUS] CBOMCTB BEUIECTB U XUMHUYECKHX
peaxiuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HaONIO/ICHNE,
U3MEpPEHHE, MOCIMPOBAHUE, SKCIEPUMEHT (peabHbII U MBICIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb
11 €CTEeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bu6nunoreka [JOK
' peaxiuuu https://m.edsoo.ru/7f41837c
Hroro mo paznueny 20
Pasjen 2. Baxueiilune npeactaBuTe i HEOPraHMYeCKUX BellecTB
21 Bosayx. Kucnopon. [lonsarue 5 bu6mmoreka [JOK
' 00 oxcuaax https://m.edso0.ru/7f41837c
29 Bognopoa. ITonsitue o 3 1 bu6mmoreka [IOK
' KHUCJIOTaX U COMIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Toustue 06 5 1 1 Bbub6nunoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCChI bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHMYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

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



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

[Ieproauueckuii 3aK0H U

31 [lepuognyeckas cucrema 7 bubnnoreka LHOK
XUMHUYECKUX 1eMeHToB /[[. U. https://m.edsoo0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMuyeckas CBA3b.

3.2 OxucnIuTeIbHO- 8 bubmmorera IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCAaKIIUU
bu6mmoreka [JOK
Hroro no pasaeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa [JOK
https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'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
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOIIUTHYECKAS TUCCOLUAIIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTainl M X coeANHEHUSA
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB |V A-rpynmsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . DYHIBL POt https://m.edsoo.ru/7f41a636
KPEeMHHUH M UX COCTUHEHUS
Hroro no pazneny 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
A1 4
3 Obmue cBOCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykaouias cpeaa
4.1 BemectBa 1 MaTepraibl B )KA3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs xumuu B 1 bub6mmnorexa [JOK
JKU3HM 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonaTtue o MeTomax MO3HaHUS B 1 bubmoreka [JOK
XAMHUU https://m.edsoo.ru/ff0d227e
[TpaxTueckas padora Ne 1 «IIpaBuna
3 paboThI B Ta00OpaTOPUU U MPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa U cMecH. CIocoObl bubnuoreka [JOK
4 . 1
pasziesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa TIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOMN COJIN)»
bubmoreka [[OK
0 ATOMEL H MOJICKYIEL 1 https://m.edsoo.ru/ff0d2a6¢c
7 XuMHYECKHe AJIEMEHTHI. 3HAKU 1 bu6mmoreka [{OK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOXKHBIC BEIIECTBA 1 bubmoreia HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE 1 Bubmmorexa [JOK
Yp Y4 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
OTHOcHTENIbHAS aTOMHAsI Macca. bu6mmoreka [JOK
11
OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOI0 bu6mmoreka [{OK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bub6munoreka [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 duznuecKre 1 XUMUYECKUE SBJIICHHS. bubmoreka [JOK
XuMuueckasi peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky u yciaoBus IPOTEKaHUS bubnuoreka IIOK
15 .
XAMHUYECKUX PEaKLINI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XUMHYECKUE YPAaBHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoimyecTBa, MacChl
17 BEILIECTBA 10 YPAaBHCHUAM Bubmorexa [TOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccuduxarnus xumMmuaeckux
18 CaKIuil (COeMHEHUS, PA3IIOKEHUS bubmmorexa TIOK
peartt A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukioneauct. O6o0IeHue u bubmaorexa LOK
' . https://m.edsoo.ru/ff0d40c4
crucTeMaTu3aIus 3HaHUN
20 Kontponbnas padora Nel mo teme bubmoreka [IOK

«BelecTBa 1 XUMHUYECKHE peakunumn»

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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs razos. Cocras

21 Bo3ayxa. Kucimopom — siaeMeHT u bubmmorexa [IOK
AR, oA https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DU3NYECKUE U XMMUYECKHE CBOMCTBA
22 KHUCJIOpOJa (pPEeaKIMu OKUCICHUS bubmmorexa LIOK
pOJa {peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcuaax
Crioco0bI oTy4YeHus! KUCIOpo/a B
23 naboparo an?; OMLHHHe;;éiTH bubmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoit
24 peaxkiuu, MOHATHE O bubmuoreka LIOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKHIX PEaAKIIHSIX
TornuBo (HEPTH, Yroib U METaH).
25 3ar ;13He1§1/1e(11)303 o a, CIIOCOOBI iro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeAOTBpaICHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue bubamorexa LIOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOJ1a, U3yYEHUE €TO CBONCTB
97 Bonopon — aimeMeHT u mpocroe bubnmnoreka LIOK
BelecTBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 duU3NIECKHE U XUMHUYECKIE CBOMCTBA Bbu6munorexa [JOK
BojopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
29 [TonsaTue o KuCI0TaX M COJAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TONTy4eHUs BOIOPO/Ia B bubmuoteka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme

31 [Tomyuenne u codupanue Bogopoaa bubmmorexa [IOK
«Romyt . P FOpOIa, https://m.edsoo.ru/ff0d4f42
W3yYCHHUE €TO CBOMCTBY»

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

33 B TBa ra3a Mo ero M3BECTHOM bubmmorexa [IOK

CHIECTRA Tasa 1O €10 MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00BEMY
Boruncnenust 00bEMOB ra3o0B 1o

34 WM Ha OCHOBE bubmoreia HOK
ypaBHeHHIO_,p cartt N https://m.edsoo.ru/ff0d5708
3aKoHa 00BEMHBIX OTHOIICHHH ra30B

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

36 CocraB ocHoBanuii. [Tonsrue 00 bubnmnoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

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

38 . . .

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

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

40 OKcHpl: COCTaB, KiaccuduKaius, bu6mmoreka [JOK

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
OcHoOBaHuUs: COCTaB, Kilaccuukanus, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyeHue 1 XUMHUYECKHE CBOMCTBA bubamnoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, knaccupukanus, bub6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune n XMMHUYECKUE CBOMCTBA bubnmnoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) 10JI )eHI/m XI/IMI/I‘-IZEKI/IG bubmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bu6mmoreka [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHMI»
['eHeTnyeckas CBsI3b MEXKIY
48 KJIacCaM1 HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCIMHCHMI
49 O0o01eHne u cucTeMaTH3aIHs bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/00ad9ch?2
Kontponbnas padora Ne3 mo teme
" bubmoteka [JOK
50 OcHOBHBIE KJ1aCChl HEOPTAHUYECKUX

coenuHeHun"”

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

51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O bubmorexa [TOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX AJICMEHTOB
[Tepuoguueckuii 3aK0H U
52 [lepuonuueckas cucrema bubmuoreka IJOK
XUMHu4eckux saemenTos /1. W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpymIIbI, TOATPYIIIEI bubmorexa [OK
PHOZBL, TPYITIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnmnorexa [IOK
saep. M3orornbl https://m.edsoo.ru/00ada342
CtpocHHE 3JIEKTPOHHBIX 000710YeK
55 aToMOB 3JieMeHTOB [leproamaeckoi bubmmorera [IOK
pHOn https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menaeneena
XapakTeprucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnmnoreka [JOK
ITepuoguueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
Meneneera
3unauenue [lepuoauueckoro 3aKkoHa
57 JUISl pa3BUTHS HAyKU U MTPAKTHKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, TTe1aror u https://m.edsoo.ru/00ada96e
TP TaHUH
PesepBHBI ypok. O000mICHNE 1
58 CI/ICTIe)MaTI/IS;]p Ysl 3HAaHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouyHas pabora
KontponbHas padora Ne4 o teme
59 «CTtpoeHue aroMa. XuMUYeCKas bubnmnoreka [HIOK

cBsi3b» / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DIIEKTPOOTPULIATETHLHOCTh ATOMOB 1 Bbubnmnoreka [JOK
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [JOK
61 Honmas xiiriecias cossp 1 https://m.edsog)_.[ ru/00adac34
62 KoBanenTHas nonsipHast XuMu4deckas 1 bubamnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenomnspHast 1 bubmmnorexa [IIOK
XHMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmoreka [JOK
o4 Crenets OKHCIICHHs L https://m.edSO(])_.[ ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
Bbubmmoreka [JOK
66 OKHCITUTENTN U BOCCTAHOBHUTEIH 1 httos://m.e dsolo_.[ru 100adb076
PesepBHbIil ypok. O6001mIeHNE 1
67 crucTeMaTu3alys 3HaHUI 110 TeMe 1 bubmuoteka [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.eds00.ru/00ad9ch2
CBS3b»
68 PesepBHbIil ypok. O0001mIeHNE 1 1 bubnmnoreka [IOK
cUCTEeMaTU3alus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

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

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

2 CBOMCTB XHUMHUYECKHX DIJIEMEHTOB 1 bubmmorexa I[OK

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

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

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

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

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

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

3 TToHsiTE O XMMHUYECKOM 1 bu6mmoreka [{OK

PpaBHOBECHH. CDaKTOpLI, BIIMAIOIIUEC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTHb XUMHYECKOM pCakuuu
U IIOJIOKECHUEC XUMHYCCKOI'O

paBHOBECHS
9 OKHUCITUTENTbHO- bu6mmoreka [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLINHI https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nccoranuy. CUIbHBIE U CIIa0bIe bubmmorexa [OK
o [HaLHH. https://m.edso0.ru/00adcd68
AJICKTPOJIATHI
11 Honurle ypaBHEHUS pEaAKIIUI bubnnorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMI B CBETE NIPEICTABIICHUN bubnmnoreka [HOK
00 AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIHAIINA
XUMHYECKHE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIEHUI 00 bubmmorexa [OK
peat ! https://m. edsoo.ru/00addsb2
AJIEKTPOIUTHIECKON AUCCOIUAITIH
14 ITonsatue o runpomnuse coiaeu bubmmorexa [[OK
b https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubnmoreka [HOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pemenne 3xcriepuMeHTAIILHBIX bubmaorexa LOK
p https://m.edsoo.ru/00addbfa
335124
Kontponbnas pabora Ne2 o treme
17 «OIIEKTpONUTHYECKAs bubmmnorexa [IOK

nucconuanusi. XUMHYECKHE
peakIuu B pacTBOpax»

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

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

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

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

24 q)HZI/IIIeCKII/:e u xznqecxne buommorexa LIOK

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

MOJIYYE€HHS] CEPHOM KHUCIIOTBHI.
XUMHYECKOE 3arpsi3HEHUE

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

Brruncinenue MaccoBod 10U

bub6moreka [JOK

27
BBIXO/]a IIPOJYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0mrast XxapaKTepuCTHUKA SJIEMEHTOB
VA-rpynmsl. A3or,

28 acIPOCTPaHCHHUE B IPUPOIC bubmmorera [IOK
pacpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HYECKUE M XUMUICCKHE
CBOICTBa
AMMHAK, ero QU3NIecKue u

29 XHMUYECKHE CBOMCTBA, IOIyUYCHUE bubmorexa [TOK

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

31 A3OTHas KUCIOTa, €€ QU3HUECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 o0peHmii. X MMHYECKOE bubmorexa [IOK
yAo0p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoUIei cpeabl
COCAMHEHHUSIMH a30Ta
Dochop. Oxcun bochopa (V) u

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

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

Ka4C€CTBC MUHCPAJIbHBIX

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

VYriepon, pacnpocTpaHeHHE B

bu6mmoreka [JOK

35 npupoe, puzndeckue u
pupone, . https://m.edsoo.ru/00adfd9c
XAMHUYECKHE CBOMCTBA
Oxkcuppl yriiepona, ux (U3HIecKue
1 XUMHUYECKHE CBOMCTBA.
36 DKOJIOrHYeCcKHe IMPOOIEMBL bubmmorexa [OK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJIepoja
(1V)
37 YroibHas KHCJI0Ta U €€ COMIH bubmnorexa HOK
https://m.edso0.ru/00ae006¢
[TpaxTrueckas padora Ne 4 mo teme
38 "TlonyueHue yrieKucioro rasa. bubnmnoreka [{IOK
KauecTBeHHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-noH"
[TepBoHavambHBIE TOHATHS 00
39 OPTraHMYECKHUX BEIIECTBAX KaK O bubmorera [IOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHHSX YriIepoaa
40 Kpemunii u ero coequHeHust bubnnorexa [IOK
p a https://m.edso0.ru/00ae080a
[IpakTruueckas padora Ne 5.
41 Pemenne skcniepuMeHTAIBHBIX bubamnoreka [IOK
3a7a4 1o TeMe «BaxxHeinue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COETUHEHUI
KonTtponbshas padora Ne3 mo Teme
. bub6morexa LIOK
42 «BarxHeHIne HeMETAIUIBI ¥ UX

COCONHCHU A

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO61mas xapakTepucTuka
XUMHUYECKHAX DJIEMEHTOB —
MeTaUI0B. MeTaindeckas CBA3b U

bu6mmoreka [{OK

43
MeTallInYecKast KpUCTaJUIMYECKast https://m.edso00.ru/00ae103e
pemérka. duznyeckre cBOMCTBA
METAIIIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUUECKUI P bubnmorexa IOK
p . P https://m.edsoo.ru/00ae1156
HanpsHKeHUH METAIIIIOB
O61u1re cnocoObl MOMYYEeHUs
MetaiuioB. CiniaBbl. Beraucnenus
45 10 YPaBHCHUSIM XUMHYECKUX Bubmiorexa TOK
P . https://m.edso00.ru/00ae1156
peaKkIuid, €Cli OJUH U3 PeareHToB
COACPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UU METAIUIOB bubmmorexa [OK
PP https://m.edsoo.ru/00ael1278
bub6mmoreka [JOK
47 €JIOYHBIE METAJLIbI
m https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUBI HATPUS U bubmmnoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [llenoyHo03eMeTbHBIE METAIIBI — bubnuoreka [JOK
KalbIUHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiine coequHEHNUs KaabIUs budmiorexa TIOK
4 H https://m.edsoo.ru/00ael15e8
51 O060011IeHNE U CHCTEMATU3ALIHUS
3HAHUU
59 JKEcTKOCTh BOAKI U CIIOCOOEI €€ bu6mmoreka [JOK

yCTpaHCHUS

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

53 "KECTKOCTL BOALI U METOIEI €6 bubmaorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubmuoteka [JOK
>4 Admomuiil https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCUAA U bubmuoreka [IOK
TUJIPOKCHU 1A https://m.edsoo.ru/00aelc64
bub6maunoreka [JOK
> Keieso https://m.edso00.ru/00ae1d86
57 OKcuipl, THIPOKCUIBI U COJIU bubmuoteka [JOK
xenesa (1) u xenesa (1) https://m.eds00.ru/00ae35e6
58 O06001IeHre u cucTeMaTH3amus
3HAHUI
[TpaxTruueckas pabora Ne 7.
59 Pemenune skcnepuMeHTAIbHBIX bubmuorexa [{OK
3aj7a4 1o TeMe «BaxxHeimue https://m.edsoo.ru/00ae3de8
METaJIBl M X COSIMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIU OANH
50 U3 PEareHTOB JIaH B U30BITKE MU bubnmnoreka LIOK
COZEPKUT NpUMecH. Brruuciaenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXO/1a MMPOAYKTA
peakuumn
61 O06o01eHre U CucTEMaTU3AIIHS
3HAHUH
KonTponbnas padora Ne4 mo reme
62 «BaxHe#mme MeTaIbl U UX

COCTMHEHUS
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63 BemectBa u marepuaisl B 1 bu6nunoreka [JOK
IIOBCEIHEBHOU JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka [IOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemeHnn 1 bubmuorexa [{OK
9KOJIOTUYECKUX TTPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O600menue u 1 bubmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01meHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01eHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM 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, XUMHUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OJHOpPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEbHAS aTOMHAasi W MOJIEKYyJsipHash Macca, KOJIHYECTBO
BEIIeCTBa, MOJb, MOJISIpHAs Macca, MaccoBas JOJs XHMHYECKOTrO
AJIEMEHTAa B COSJMHEHHH, MOISPHBIA 00BEM, XUMUYECKAsT PeaKIus,
KIacCU(PUKAIUS ~ PEaKIUil: peakuu  COCIUHEHHUS, PEaKIuu
pa3NIOKECHUS, PEaKlUh 3aMEIEHHUs, PpEeaKIuu OoOMeHa, 3K30- U
SHJOTEPMUYECKUE PEAKIHMH, TEIUIOBOH 3((eKT peakuuu, pacTBop,

MaccCoBas O0Jd BEIICCTBA (HpOI_IeHTHaSI KOHI_ICHTpaI_II/I}I) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MOHATHH U

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

1.3

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIS COCTaBlIeHUS (POpMyI

BCIICCTB U ypaBHeHPIfI XUMHNYCCKHNX peaKquI

1.4

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

ABoraapo

1.5

ONpeaciiTb BaJICHTHOCTbL aATOMOB  JJICMCHTOB B 6I/IHapHBIX

COCANHCHHUAX

1.6

KJIaCCUPUIMPOBATh XMMHUYECKHUE peakuuu (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMUX B PEAKIIUU BEIIECTB, 110 TEIIIOBOMY dPQEKTY)

1.7

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MAacCChl

BEILIECTB

1.8

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

COEIMHEHMS,

1.9

BBIUUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPC




1.10

IPUMEHSTh €CTECTBEHHOHAYUHbIE METO/IbI TO3HAHUS — HAOII0IeHHE,
U3MEpPEHHE, MOJEIMPOBAHUE, OKCIEPUMEHT  (pealbHbId U

MBICJICHHBIN )

ITo Teme: «BaxHeunmme npecTaBUTENIN HEOPraHUYECKUX BEIECTBY

2.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHMHYCCKUX TMOHSTHM: OKCHI,

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 COCTaBa, BO3MOXHOCTH IIPOTCKAHUSA 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 110 MOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOPOB C OIPEAEIEHHOW MAcCOBOM JIOJEH PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PACHO3HAaBAaHHWIO PACTBOPOB WIEIIOYEH M KHUCIOT C IOMOLIBIO

WHIUKATOPOB (J1aKkMyc, heHon(TalIenH, 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 CJOW aroma, aTroMHas OpOuTallb, paguyc aroma,
XUMHUYECKas CBSA3b, NOJSPHAS W HENOJISApHAs KOBAJECHTHAs CBS3b,
DJIIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, WOH, KaTUOH, AHHOH,

CTCIICHDb OKMCJICHUA




3.2

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

3.3

OIMCBIBATh M XapaKTepu3oBaTh TabnnuHyto popmy Ilepuoguueckoit
CHCTEMbl XMMHYECKHUX 3JIEMEHTOB: pa3juyaTh IOHSTUS «IJIAaBHAS
noarpynna (Arpymnma)» u «mobounas mnoxarpynma (brpymma)y,

«MaJIpIe» U «OOJIBIIHE)» Nnepruoabl

3.4

packpeiBaTh cwmbicn Ilepuoguueckoro 3axkona J[.M. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAHUE NEPUOJUYECKOM  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 W 3apsn supa, oOIiee 4Yuciio

AJIEKTPOHOB U PACHPENIEICHHUE UX 110 DJIEKTPOHHBIM CIIOAM)

3.6

OIIpEACIIATh CTCIICHDb OKHCJICHUA  OJICMCHTOB B 6PIH8.pHBIX

COCANHCHUAX

3.7

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

HCOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon
MpoBepAEMOro
pe3yabTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo u XuMHu4uecKas peakuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHSATHI: pacTBOp,
3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, 3JIEKTPOIUTUUYECKAS] AUCCOLMALIMS,
peakluyu MOHHOro OOMEHa, KaTalln3aTop, XMMUUYECKOe PaBHOBECHE,
oOpaTtumble U HeoOpaTUMbIe peaxuu,
OKHUCJIUTEIIBHOBOCCTAaHOBUTEIIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHUE, aJUIOTPOIINUS,
aMpOTepHOCTh, XUMHMYECKas CBA3b (KOBaJCHTHAs, HMOHHAd,
METaJUIMYeCcKas), KpUCTaNIM4YecKass peliéTKa, CIUIaBbl, CKOPOCTb

XUMHYECKON peakinu




1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATUH U

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

1.3

COCTaBJIATh YPABHEHHUSI DJIEKTPOIUTHYECKON IUCCOLMALUUA 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 XUMHUYECKOMN 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 MOJEKYJSIPHBIX M HOHHBIX ypaBHEHHI

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 NPOTCKAHUA XUMHWYCCKUX HpeBpaH_[eHI/II\/'I 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 XMMUYECKUX OIBITOB MO MOJYYECHHIO U COOMPAHUIO

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,
THJIPOKCHANOHBI, KATHOHBl AMMOHUS, NOHBI M3yYEHHBIX METAIJIOB,

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 OCHOBHLIC OIICpalnun MBICITUTEILHON JCATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHE, O0000IIeHUE, CHUCTeMAaTU3alIUIO,




BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUISI M3YYEHHS
CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUU; €CTeCTBEHHOHAYUHbIE
METO/bI TMO3HAHUSI — HaONIOJIEHUEe, M3MEpPEHUE, MOJIECIHPOBAHHUE,

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. PuU3NUECKHE CBOMCTBA BEIIECTB. ATperarHoe COCTOSHUE

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-MOJIEKYJISIPHOE 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. MonsipHast Macca. B3anMocBsi3p KOJIMYECTBA,
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[ XUMHUYCCKUX peakunﬁ (COC,Z[I/IHGHI/IH, Pa3JI0KCHUA,

3aMelneHus, oOMeHa)

1.7

XUMHAUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHMYECKOM TIOCYAOH, C
npaBUiIaMy paboThl B TabopaTopuu U mpuéMaMu oOpalieHus ¢ 1a00paTOpHBIM
0o0OpyZOBaHUEM, H3yUYE€HHE M ONUCaHWE (PU3MUECKUX CBOMCTB 00pa3lloB
HEOPTaHWYECKUX BEIIECTB, HaOMoAeHHEe (U3MYecKux (TUIaBJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKe, KUIIEHUE U KOHJCHCALIUS BOJbI) U
XUMUYECKUX (FOpEHHE CBEYHM, MPOKAJIMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICUCTBUE Mela C KHUCIOTOW) SIBJICHUM, HAOMIOJEHHE M OIKUCAHUE
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 cmocoOoB pazaeneHus cMecei (¢ MOMOIIBI0 MATHUTA,

¢bunbTpoBaHKe, BbhIIApUBAHUE, TUCTHILISALUSA, XpoMarorpadus), NpoBeJeHHe




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

Mojieel MOJIEKYJ (LIapOCTEPKHEBBIX)

Bakneiiiune npeacTaBuTeNM HEOPraHMIECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bozayxa. Kuciaopon — amemMeHT M mpocToe
BemiecTBo. HaxoxaeHue kucinoposaa B mpupoje, pusnueckue U XMMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopoga. CrocoObl
HONY4eHHUs KHUCIOpOoAa B JIAOOpaTOpUM M HPOMBIIUICHHOCTH. KpyroBopor

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

2.2

TemoBoit 3¢p(}eKT XUMHYECKOH peaklMH, TePMOXMMHMUYECKUE YypaBHEHHS,
9K30- M DHJIOTEPMHUYECKHE PEaKUHU. TOIUIMBO: yrojib U METaH. 3arps3HEHHE

BO3/1yXa, YCUJIEHUE TaPHUKOBOIro 3P deKTa, pa3pyLuieHue 030HOBOIO CII0s

2.3

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

Kuciore! u comun

2.4

Monsipablit 00bEM ra3oB. PacuéTel 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 MpHpoje U B *KU3HU 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
HecosneoOpasyromue. Homenknarypa okcugoB. dusnyeckre U XUMHUYECKUE

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 (FOpCHI/IC, pCaKnu pa3IOKCHUA, CoeIlI/IHCHI/I}I)

9 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuus. [lopropenune

11

Ilepuognueckuii 3akoH. llepumoamyeckas cucTeMa XHUMHUYECKHX 3JIEMEHTOB
J .. Menneneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKAX JJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kajus, KaIbLIHUsI U HUX
COEIMHEHUI B COOTBETCTBHM C MOJOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BBl XMUMHYECKOM CBS3M. THUIBI KPUCTANIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
peméTKM W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPTaHWYECKUX BEIIECTB (MEXIYHApPOJHAS W TPUBHAIbHAS). XHUMUUYECKHUE
CBOMCTBa BELIECTB, OTHOCSALIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKHX

COCI[HHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCILCCTB

1.3

Knaccudukanus XuMHYECKUX peaKuil M0 pa3IMyHbIM MPU3HAKAM (110 YUCITY
U COCTaBYy y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TerioBoMy 3(ddekTty, mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYECKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,




o y4dacTturo KaTaJ'II/ISaTOpa). OK30- U 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 XHUMHYICCKON p€akuun u

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 MPOTEKAHUS PEeaKIIMi 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 IKCIICPUMEHT: O3HAKOMIICHHE C MOJCIAMH KPHCTATHYCCKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB W HEMETauioB (Tpaduta u
ayMasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPHS); UCCIEAOBAHNE 3aBHCHUMOCTH
CKOpPOCTH XMMHMUYECKOH pEeakIuu OT BO3JEHCTBUS pa3INYHbIX (aKTOPOB;
UCCIICJIOBAHUE  JICKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB, Ipoliecca
JUCCOITMAIIMN  KHCIIOT, Ienodeld W coleld (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHUATIOB); MPOBEJICHUE OIMBITOB, WJUTFOCTPUPYIONINX MPHU3HAKU
MPOTEKaHUs peaklnii HFOHHOT0 oOMeHa (00pa3oBaHME 0CaIKa, BBIICTICHUE ra3a,
o0pa3oBaHKE BOJIbI); OMBITOB, WILTOCTPUPYIOMIUX MPUMEPHI OKHUCIHTEIBHO-
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 CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucineHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — TAJIOFEHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pA
(B3auMoJIeliCTBHE C MeTaJlJlaMH, HEMETAJUIAMHU, 1EJI04aMH). XJIOPOBOJOPOI.

Consanas KHCJI0Ta, XHMHUYCCKHUC CBOﬁCTBa, IMOJIYYCHUC, TIPUMCHCHUC.




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 CTENIEHN OKUCIIeHus. CTpoeHHne U PU3NIECKUE CBONCTBA
IPOCTBIX BEIIECTB — KHUCIOpOAAa U Cepbl. AJUIOTpONHBbIE MOAU(UKALNU
KHUCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBaA cepbl. CepoBOIOPOA, CTPOEHHUE,
busznueckue M XUMHUYECKUE CBOMCTBA. OKCHIABI Cepbl Kak IMPEACTaBUTEIH
KUCJIOTHBIX OKCUAOB. CepHast KUCIIOTa, (PU3HUECKUEe U XUMHUECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kiacca KUCIOT U crienrpuieckne). XuMAIeCKue
peaxiuy, Jiexallile B OCHOBE MPOMBIIIIEHHOIO Croco0a MOJyuyeHusl CepHOM
kucnotel. [Tpumenenne. Conn cepHOM KUCIIOTHI, KaUECTBEHHAsl peakuus Ha
cynbdar-uon. HaxoxieHne cepsl 1 €€ COeJMHEHUH B pUpoae. XUMHUYECKoe
3arpsi3HEHUE OKPYXKAIOMIEH Cpeibl COSAMHEHUSIMUA CEephI (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHUS

2.3

OO6mas xapakrepuctuka 31eMeHTOoB VA-rpymnmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHblE€ CTENEHU OKUCIEHHUS. A30T, pacIpoCTpaHEHUE B
npupoze, huznyeckre U XuMudeckue cBoiictsa. Kpyrosopor azora B npupoze.
AmMmHak, ero ¢QusMueckMe W XUMHUYECKHE CBOMICTBa, TMOJIyueHHE U
npuMeHeHne. Conu aMMOHUS, UX (U3NYECKHEe M XUMHUYECKHE CBOWCTBA,
npuMeHenre. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas KUCJIO0Ta, €€
nojiy4eHue, pusnueckre 1 XuMU4ECKue CBOMCTBA (00IIMe KaK MpeicTaBUTeNs
KJacca KHCIOT M crneuupuyeckue). lcmonb3oBaHue HUTPATOB U CoOJei
aMMOHHS B Kaue€CTBE MUHEPAIbHBIX yH0OpeHHM. XUMHUECKOE 3arpsi3HEHHE
OKpY’Karolllel Cpelbl COETUHEHUSIMU a30Ta (KUCIIOTHBIE IO/, 3arpsi3HEHNE

BO3]lyXa, TOYBBI U BOJIOEMOB)

2.4

docdop, amuorponHbie MoguduKanuu Gocdopa, GU3NIecKne U XUMUIESCKUE
cBoiictBa. Oxcun docdopa(V) u dochopnas kuciora, (GU3NUECKHE H
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,
uX (U3NYECKUE M XMMHUYECKHUE CBOMCTBA, JACHCTBUE HA JKUBBIC OPraHU3MBbI,

MOJIy4YCHHUC U TPUMCHCHUC. DKOJIOrHYeCKUe HpO6HeMBI, CBsA3aHHBIC C OKCHIO0M




yriepona(lV); rumore3a ri100abHOTO MOTEIUICHUS KIUMAaTa; MapHUKOBBIN
sddekr. YrompHas KucIoTa M €€ cold, UX (PU3MYECKHe M XUMUYCCKUE
CBOWCTBa, MOJIyYeHUE U MpUMeHeHne. KadyecTBeHHas peakius Ha KapOoHAT-
uoHbl. Vcrons3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH H

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 BEILECTBAX: >KUpaxX, Oenkax, yrieBoJax — M UX POIM 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 HCIIOIb30BAHUE
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 O00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; MPOBEJECHNE KAUYECTBEHHBIX PEaKLUi Ha XJIOPUI-
MOHBl M HaOJIIOJICHHE TNPU3HAKOB MX IPOTEKAHUS; OMBITHI, OTPAXKAIOLIHE
buznyecKkue U XMMUYECKUE CBOMCTBA FAJIOT€HOB U UX COETUHEHUH (BO3MOMXKHO
HCIOJIb30BaHUE BUACOMATEPUAIOB); O3HAKOMJIEHHE C OOpa3llaMH XJIOPHJIOB
(raloreHuI0B); O3HaKOMIJIEHHE C oOpa3naMu cepbl U €€ COCTUHEHHSIMHU
(BOBMOXKHO HCIONB30BAaHWE BUJCOMATEPHANIOB); HAONIOJCHUE TIpoIecca
o0yriuBaHUs caxapa MoJ| IeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
M3y4eHUE XUMHUYECKUX CBOMCTB pa30aBIICHHON CEPHOM KUCIIOTHI, TPOBEICHUE
KayeCTBEHHOM peakluuu Ha cynbdar-uoH u HaOJoJeHHe Npu3Haka eé
IPOTEKAHHUS; 03HAKOMJICHHE ¢ (PU3NYECKMMHU CBOMCTBaMU a30Ta, hocopa u ux
COEIUHEHUI (BO3MOXKHO MCIIOJIb30BaHME BMJIEOMATEpPUANIOB), oOpa3LnaMu
a30THBIX U (HochHOpPHBIX yI0OpEHU; MoTydeHUue, COOMpaHue, paclio3HaBaHHE
U U3y4EHUE CBOWCTB aMMHaKa; IPOBEJACHHE KaueCTBEHHBIX PEaKLUHU Ha MOH
aMMOHMST ¥ ¢ochaT-uOH M HM3yYEHHE MPU3HAKOB UX IPOTEKaHUS,
B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOU KUCJIOTHI C MEABIO (BO3MOKHO
MCIOJIb30BaHUE BHIEOMATEpUAIOB); M3Y4YE€HHE MOJENed KPUCTAUTMUYECKHX

peméTok anMasa, rpadura, ¢ynaepeHa; O03HAKOMIIEHHE C IPOIECCOM




a71copOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
IPOTUBOra3a; IOJIyuYeHHUe, cCOOMpaHHe, PAcIO3HABAHUE M U3y4YEHHE CBOICTB
YIJIEKUCIIOro Ta3a; NMPOBEJCHHE KAaueCTBEHHBIX peakuuid Ha KapOoHaT- M
CHJINKAaT-UOHbl W M3Yy4YE€HUE MPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKLIHEN CUIMKATHOM IPOMBILIUIEHHOCTH; PELIEHUE dKCIIEPUMEHTAIBHBIX

3a/71a4 110 TeMe «BakHeNIIne HeMeTaIUIbl U UX COSTUHEHUS))

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
M MeTaJuIMuecKass KpUCTaUIMUecKas pemérka. DJIEKTPOXUMUYECKUU psij

HaIpsSOKEHUN METaJIOB

3.2

Du3nyYecKue 1 XUMUIECKHUE CBOMCTBA MeTauToB. OOIIHe crioco0bl MOTydeHuUs
MeTaioB. [oHsITHE 0 KOPPO3UU METANIOB, OCHOBHBIE CITIOCOOBI 3AIIUTHI KX OT
Koppo3un. CrutaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX PUMCHECHHE

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 MCTAIJIOB M HX

COETUHEHUN

3.4

IIlemoyHo3eMeNbHBIE METAIBI MarHMi M KaJbI[Uil: IMOJOXKCHHE B
Ilepnonnueckoit cucreme xumudeckux dnaemeHTtoB J[M. Menneneesa;
CTPOEHUE UX aTOMOB; HaXOXJEHHE B npupoae. Ouzndeckne u XUMUYECKUE
CBOICTBAa MarHvsl M Kajbllusd. BakHEWIIHe COeIWHEHHS KalblHs (OKCHU],

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

3.5

AntoMuHuil: nonoxeHre B [lepnoandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
M. MenneneeBa; CTpOEHUE aroMa; HaXOXKACHUE B mpupone. dusnyeckue u
XAMUYCCKAE CBOMCTBA amioMuHUSA. AMQOTepHBIE CBOHCTBA OKCHIA H

THAPOKCH A aITFOMUHUA

3.6

Kenezo: nonoxenue B [leproanueckoi cucreMe XuMu4ueckux nemeHTos .M.
MenneneeBa; CTpoeHHE aToma; HaxokJaeHue B mpupoae. Pusznyeckue u
XUMHYECKHUEe CBOICTBa sxene3a. OKcHiabl, TUAPOKcUabl U conu xeneza(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
B3aUMOJICHCTBHS OKCHAA KaJbLUS W HATPUS C BOJOH (BO3MOXXHO
MCIIOJIb30BaHUE BHICOMATEPUAIIOB); MCCIEAOBAHUE CBOWMCTB KECTKOW BOJBI;
mporecca TOpEHHUs Jkene3a B KUCIOpoae (BO3MOXHO HCIIONIB30BaHHE
BHJICOMATEPHUAJIOB); PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIINI HA HOHBI
(Maraus, Kanablus, amomuaus, nuaka, xenesa(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 THJIPOKCH]IA AFOMUHUS M THIPOKCHIA
[IUHKA; pEIIeHUE SKCIIEPUMEHTALHBIX 3a/1a4 110 TeMe «BakHeHme MeTasuibl

n UX COCOAUHCHU

XuUMHS ¥ OKpyXKarolas cpesia

4.1

Hosbie Marepuanibl 1 TexHONOruM. BemecTBa 1 MaTepralibl B MTOBCEIHEBHOM
JKA3HU YeJIOBEeKa. XUMUS U 3[I0pOBbE. be3onacHoe UCIOIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas moMols nMpyu XUMHUYECKUX OXKOTrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH. XHMHUYECKOE  3arpsA3HECHHUE
okpyxatoteit cpenbl [IJIK. Pors Xumuu B periieHur 3K0JI0rHIECKUX IPooIem.
[TpuponHble MCTOYHHKHU YIIEBOJOPONOB (yroib, MPUPOAHBIN Ta3, HE(TH),

MIPOJYKTHI X MEePEPA0OTKU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT: U3YUCHUC o6pa3u03 MaTCpUuajioB (CTCKJ'IO, CIIJIaBBbI

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 JIOCTHUKCHHSIX
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 CBS3b, JJIEKTPOOTPULIATENIBHOCTD, MOJISPHAS
U HEIOJIIPHAs KOBAJICHTHAs CBS3b, MOHHAs CBS3b, METAJUIMYECKast
CBSI3b, KPUCTAJUIMYECKAs! peIIETKA (AaTOMHAsl, HOHHAsI, METAJUTUUECKasl,
MOJIEKYJISIpHAsA), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEJIEKTPOJIUT,
JIEKTPOIMTUYECKAsT JUCCOLMALUSA, PEaKUM HMOHHOrO 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), PACIPEACICHHEM JJIEKTPOHOB IO YHEPreTUYCCKUM
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
[lepuoanueckoit cucreme (B MalblX TMEPUOJAX 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 XUMHYECKHX JJIEMEHTOB, 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 XMMUYECKHE CBOMCTRA!
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, CEPOBOJOPON, OKCHUIBI U THIPOKCHIBI

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 HX CBOWCTB, BO3MOXXHOCTH IPOTCKAHUS
XUMHYECKHX MPEBPAMICHUN B Pa3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC M HOHHBIC YPaBHCHHSI PEAKIUH,
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 JIOJTI0 XMMHUYECKOT'0 JIEMEHTa B COEIMHEHUH
11.2 MacCOBYIO JIOJTIO BEIIeCTBa B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T'0 MACCy, 00hEM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX PEAKIH W HAXOAUTh KOIUYECTBO
' BelIecTBa, 00BEM M MacCy pEareHTOB WIH MPOYKTOB PEAKITUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO TIO3HaHWS (HaOmOIeHue,
191 U3MEpEHUE, IKCIICPUMEHT, MOJICITMPOBAHUE) TIPHU U3YUCHHH BEIICCTB
' U XUMHYECKUX SBJICHHM; yMeHUEe C(HOpMyIUpOBaTh MpoOIeMy H
MPEIUIOKUTH ITYTH €€ PelIeHUs
199 Oe3omacHoi pabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHUYECKOM
' MOCY/I0i ¥ TaOOpaTOPHBIM 000PYIOBAHUEM
paBUIaAMHA 0e30macHoro oOparieHus c BEIIIECTBAMH,
UCIIOJIb3YEMbIMU B MMOBCEAHEBHOM JKU3HH, TIPABUIIAMU MMOBEJACHUS B
123 HeNsiX cCOepeKCHUs 3I0POBbS U OKPY)KAIOIICH MPUPOIHON Cpebl;

MOHUMaHue Bpeza (OMacHOCTH) BO3/IEHCTBUS Ha KUBbIE OPTaHU3MBbI
OIpeaenEHHBIX BEILECTB, croco0oB YMEHBIIEHUS u

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




13

Hanuuwne MPaKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYLICCTBIICHUA

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 CII0CO00B pa3aciICHUA cMmeceit

13.3

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

CBOWCTB

13.4

IIPUTOTOBJIEHHE pPACTBOPOB C OMNPEIENIEHHON MaccoBOM noiei

pacTBOPEHHOTO BEILIECTBA

135

OpUMEHEHHe  WHAMKATOpOB  (JJakMyca,  METHJIOpaHXka H|
(denondranenHa) a1 ONpeAEIEeHUs XapakTepa Cpelsl 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 OAHOrO MeTala JpYyrdM H3 pacTBopa  COIH,
uccieoBanie aM(pOTEPHBIX CBOWCTB THAPOKCHIOB ATIOMHUHUS U

LIUHKA

13.7

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

«BakHele MeTajbl U UX COeTUHEHUS

13.8

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

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

14

VYwmenue:




NpEACTABJIAITH PC3YJIbTATBI JSKCIICPUMCHTA B (I)OpMC BBIBOAOB,

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

MakKpo- U MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTO0OPAa3Hsl BEIIECTB

INNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE TTOHATHUSA
1.1 UucTteie BemecTBa U cMecu. CriocoObI pa3ieieHust cMecei
12 ATOMBI ¥ MOJEKYIbl. XUMUYECKHE dJeMEHTbl. CHUMBOJBI XHMHYECKHUX
' aneMeHTOB. [IpocThie 1 CIOKHBIE BEIIECTBA.
13 Xumuyeckas Qopmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
. CrereHb OKUCICHUS
3aK0H IIOCTOSHCTBA cocraBa BemiecTB. OTHOCHUTCILHAS aTOMHAs Macca.
1.4 OTtHocuTenbHas MOJIEKyJIsipHast Macca. MaccoBasi 10151 XUMUYECKOTr0 3JIeMEHTa
B COSTMHEHHUH
15 KomuuectBo BemectBa. Monb. MonsipHasi Mmacca. MoJsipHblii 00BEM Ta30B.
' B3anMocBs3b KoM4ecTBa, MacChl M YHCIIa CTPYKTYPHBIX €IMHUII BEIIECTBA
16 OU3NYECKHE U XUMHUUYECKUE SIBIICHUS. XMMHUYECKas peakluus U €€ MpU3HaAKH.
' 3aKOH COXpaHEHUsI MaCChl BEMIECTB. XMMUYECKUE YPABHEHUS
5 [Tepuonuueckuii 3akoH u Ileproguueckas cUCTEMa XUMUYECKUX IJIEMEHTOB
J.1. MenpaeneeBa. CTpoeHrue aTOMOB
[lepuonuueckuii 3akoH. Ilepuoguueckass cucreMa XUMHUUYECKUX DIIEMEHTOB
2.1 J.1. Menneneesa. Ilepuons!l u rpynmnsl. @U3NYECKUl CMBICI IOPSIIKOBOIO
HOMEpa, HOMEPOB TMEPUOJIa U TPYIIITHI AJIEMEHTA
Crpoenue aromoB. CoctaB aTromMHbIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
2.2 9JICKTPOHHBIX 000JI0UYEeK aTOMOB TEpBBIX 20 XHWMHYECKHX DJIEMEHTOB
[Teproauueckoit cucremsl .M. Menaeneena




2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kallusl, Kaiblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METaUIMYECKUX W HEMETAJUTMYECKMX CBOWCTB) M HX COCIUHEHUU B
COOTBETCTBUHM C TOJOXKEHUEM »dieMeHToB B Ilepmoauueckoil cucreme u

CTPOCHUCM HX aTOMOB

CrtpoeHue BeniecTna

3.1

Xumuueckass cBsizb. KoBaneHTHas (MojsipHass M HENOJSIpHAsi) CBSI3b.
DNIEKTPOOTPULATENBHOCT ~ XMMHUYECKMX  3J€MEHTOB. OHHasg  CBs3b.

Merannndeckas CBSI3b

3.2

Tunsl KpuUCTANIMYECKUX PEIETOK (aTOMHAasg, HWOHHAsA, MeTaJuIMyecKas),
3aBHUCHMOCTb CBOWCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKON PEINETKN M BHJIA

XHUMHUYECKOH CBSI3HU

Baxwueliye npencraBuTEIM HEOPraHMYEeCKUX BellecTB. Hemertambl v HX

COCINHCHUA. Merannsl 1 BX COCANHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCAMHCHHIA: OKCHJIOB
(coneobpa3yromue: OCHOBHBIC, KHCIIOTHBIE, am(poTepHBIC) u
HecoJeo0pa3yoIIre; OCHOBAaHUM (LIENOYM M HEPACTBOPHUMBIC OCHOBAHUS);
KHACIOT (KUCIIOpPOJCOAEpKaIMe | OECKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); CONEH (CpeTHUX U KUCIIBIX)

4.2

duznueckue W XHMMHYECKHE CBOMICTBa MMPOCTBIX BCIICCTB-HECMETAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/a, cephl, a3ota, hochopa, yriepoaa, KpeMHHsI

4.3

duznuecke U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA,
HaTpus, KaJIud, Marovus U KajJiblus, aJIFOMHUHUS, KCIIC3a. SJICKTpOXI/IMI/I‘-ICCKI/If/'I

P HAIPSDKEHU METAJIIIOB

4.4

DuU3NYECKHE U XMMHYECKHUE CBOMCTBA BOJAOPOAHBIX COCAUHEHUI HEMETAJIOB:

XJIOPOBOJIOPOJIA, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnuecKkue U XUMHUECKHE CBOWCTBA OKCHIIOB HemeTaiwioB: cepwl (1V, VI),
asora(ll, 1V, V), docdhopa(lll, V), yrinepoma(ll, 1V), kpemuus(1V). Tonyuenune

OKCHU 0B HEMCTAJIJIOB

4.6

Xumuueckue cporctBa okcuaoB: metawioB IA-IIIA rpynn, munaka, meau(ll) u

xemesa(ll, 1), [Tonyuenne okCHI0B METAILUIOB

4.7

XVMHUYECKHE CBOWCTBA OCHOBAaHHH U aM(OTEPHBIX THAPOKCHIOB (Ha IpUMEpe
TUAPOKCUJIOB QIIOMUHHUSA, Keje3a, UHUHKA). [lomydeHue oOcHOBaHUN U

amM(pOTEepHBIX TUIPOKCUIOB




OO0me XMMHUYECKHe CBOMCTBA KHCIIOT: XJIOPOBOIOPOJHOM, CEPOBOIOPOTHOM,

CEpHUCTOU, CEpHOMU, a30THOU, (ocPOpHOU, KPEeMHUEBOH, yronbHOH. Ocolbie

48 XUMHUYECKNE CBOWCTBA KOHIICHTPUPOBAaHHOW CEpPHOM M a30THOW KHCIOT.
[Tomyuenune xkucnor
4.9 OO6mme XxuMHUYECKHE CBOMCTBA cpeHux cosel. [lomydyenue comnei
410 [Tony4yenue, cobupaHue, pacrno3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMHaKa,
' YTIJIEKUCIIOTO ra3a B JabopaTopuu
411 [Tony4yeHne aMmMHaKa, CEpHON U a30THOM KHUCIIOT B IPOMBIIITIEHHOCTH. O01mue
' CIOCOOBI MOTY4YEHUS! METAILIIOB
412 I'enernyeckas cBs3b MEXAY KJIacCaMHU HEOPraHUYECKUX COCIUHEHHUN
5 XHWMHUYECKUE PEAKIINU
Knaccugukanms XuMHUYeCKHX peaKifii Mo pa3IMuHbIM PU3HAKAM: 110 YHCITY U
5.1 COCTaBY YYacTBYIOIIMX B PEaKIMMU BEIIECTB, MO TEIIoBOoMY 3¢dekry, 1o
WU3MEHEHHUIO CTENIECHEN OKUCICHU XUMUYECKHUX JIEMEHTOB
50 TernoBoit APPeKT XUMHUYECKOH peakmuu, TEPMOXUMHYECKHE YpaBHEHHS.
. OK30- ¥ SHIOTEPMHUUECKHE peakuuu. TepMOXMMUUECKHE YPaBHEHHUS
OKHCANTENBHOBOCCTAHOBUTEIbHBIE PeAKIMK. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipouieccel  OKMCIEHMSI M BOCCTAHOBJIEHMs.  ODJEKTPOHHBIM  OajlaHC
OKHCIIUTEIIBHOBOCCTAHOBUTENIBHON peaKInU
E4 Teopust anekTpoauTHUecKOl auccouuanuu. Katnonsl, aHMOHBI. DIEKTPOIUTHI
' 1 HEe3J1eKTpoiIUThl. CHibHBIE U clIa0ble 31eKTPOaUThl. CTENeHb TUCCOLUAluN
55 Peakinu noHHOTO0 OOMEHA. Y CIIOBHUS MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa,
. MIOJIHBIE U COKpPALIEHHBIC MOHHBIE YPABHEHUSI peaKiuit
6 XuUMHS ¥ OKpYyKarolias cpeia
BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM 4esoBeka. besomacHoe
6.1 WCIIONB30BAHUE BEIECTB M XMUMHYECKUX peakUuuid B Jaboparopuu U OBITY.
[lepBas moMoILb IPU XUMUYECKUX 0’KOTaxX U OTPABIECHUSAX
XVWMHYECKOE 3arpsi3HEHUE OKPYXKAaIoLel cpeabl (KUCIIOTHBIE — JOXIH,
3arpsi3HEHUE TIOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHS
6.2 [IpenenbHast nomycrumas kKoHueHtpanus semectB (IIJIK). Pomp xumun B
pELICHUH HKOJOrMUYeCKUX mpolieM. VYcuiaeHue NapHUKOBOro s¢gexra,
pa3pylIeHUE 030HOBOI'O CI10s
6.3 IIpumenenue cepsl, a3ota, ¢pochopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B

6LITy, MCIOUIHUHEC, IMPOMBINUICHHOCTU M CCJIILCKOM XO3sHCTBE. HpI/IMeHCHI/IC




METAJUIOB U CIUIaBOB (CTajdb, YYTyH, JIOPATIOMUHMHA, OpoH3a) B OBITY H
IIPOMBILIIEHHOCTH UX coeauHeHui. [loHaTHE 0 KOppO3KK METaNIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHble MCTOYHHUKH YIIIEBONOPOAOB (Yroib, HMPUPOAHBIA Ta3, HePTh),

o4 MPOAYKTHI UX TIepepaboTKu (OCH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHaUyanbHBIE TMOHATHS 00 OPraHMYECKUMX BEIIECTBAX KAaK O COSAMHEHMSX
65 yraepoza (MeTaH, 3TaH, STUJICH, alleTHUIICH, 3TAHOJI, TNIUIEPUH, YKCYCHAs KHUCIIOTA).
. [onsiTie 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: )KUPAX, OEJIKaX, YIJICBOAAX — M UX
POJIU B )KU3HU YEJIOBEKA
7 Pacuérnr:
7.1 1o (opMyiIaM XUMUYECKHX COETNHEHHH
7.2 Macchl (MaccoBOI) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM yPaBHEHUSIM




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

* Xumus: 8- kiacc: 06a30Bblid YPOBEHB: YUEOHUK; S-€ U3aHUE,
nepepaboranHoe, 8 kinacc/ 'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.
AxmmonepHoe o6mectBo «M3marensctBo «IIpocserienue)

* Xumus: 9-i kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ U3JaHUE,
nepepadborannoe, 9 knacce/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.

Axuunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT NMOAMWCAH 3MEKTPOHHON MNOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 28.08.25 14:31 (MSK) CepTudmkat 4C45424A584D36F1B856D9DBF81AE136
YYPEXXAEHUE "TYBAHCKASl OCHOBHAS OBLLLEOBPA3OBATEJIbHASA

LLKOJIA" LUYMEPJIMHCKOIO MYHULIMMNAJIbHOIO OKPYIA YYBALLCKOM

PECMNYBJIUKMW, Ky3bmuHa UpuHa MeHHaabesHa, AVUPEKTOP




