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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPENOAaBaHUsI YICOHOTO MpeaMeTa « XUMHSI
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaeT pACIpENEICHHE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAeNSseT BO3MOXHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUs.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JESTENBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUAN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBlIeHUH 00 JIEKTPOJUTHYECKON UCCOLMAlMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPUBJICYCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUT MHMPOBO33PEHUECKOTO XapakTepa, f3blka HAyKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMHM TMpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeTOoJaM NO3HaHMs, (POPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh UX IMpH pPEHIeHUH NpoOJieM B IOBCEJIHEBHOM >KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIe MPUPOAHON CPEbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX Ui HU3YYEHHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dieMeHThl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAst Macca. MaccoBas ol XMMHYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PeaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, IpaBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJOBAaHUEM, U3YUEHUE U OMHUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOMN) SIBIICHUH, HAOI0OIeHUE 1
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyit meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TTOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacCChl, CO3JaHHE MOJETEH MOJICKYI
(I1IapOCTEePKHEBBIX ).

BaskHelinue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcunpl. [Ipumenenune xucmopoma. CrocoOb



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pPEaKIUU. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT BOIbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. duznyueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. Gusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COCAMHEHUN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3loB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajJbllueM) (BO3MOXHO HCIOJIb30BaHHE BHJICOMATEPHUAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakluil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKas CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM()OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuid CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvecko CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBA3U. THUIBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHMYECKUX BEIIECTB.

Kiaccudukaiys XuMUIECKUX PEaKIUi 110 pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMH, TEPMOXUMHUUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuueckom paBHoBecuU. DakTopHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEILHOM peaxkuum. CocraBienue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMKA C  HCHOJIB30BAHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakin Ha HOHBL. [IoHATHE O TMApOIU3E CONEll.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIENOBAHUE AJICKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amu). XJI0OpOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHusi. CTpoeHue u (HU3MYECKHUEe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, pPACIPOCTpaHEHUE B TNPUPOJE, (PUIUUECKHE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rnoGanbHOrO TMOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKTHl UX MepepaloTKku (OEH3MH), UX POJb B OBITY U HPOMBIIIJIECHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmme mnpenacrtaBieHus o0
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMKE (PU3NUESCKHE W XUMHUYCCKHE CBOWCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYIIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AUMOICIICTBUE KOHIEHTPUPOBAHHON a30THOU KUCTIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTaUioB. MeTtajndeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTajib, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B Ipuponec. PU3UUECKUe U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M con xkene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI. MarHus, KIbLHS, alFlOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momols mnpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTJCNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpEHUE OIBITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMainueit o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENLHOCTH TMpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIOIIUE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENbHON, WH()DOPMAITMOHHOM W YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATENIbCKON
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBbIA 00pa3 >KU3HHM, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rj00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO HKCIEPUMEHTa (JabOpaTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHON o0nacTu  «XHUMHS», BB
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JIOJIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlEeHHEe, CHCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUA  XMUMHYECKOM  TMOCYI0oN U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METAUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMaHUE: OIUCHIBaTh U XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCA B IEPHOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPAaBHEHUSI BJEKTPOIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMaTHU3aIluI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KJIACC
Ne HanmMeHoBaHMe pa3/ie/ioB U Komusecrro wacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/m  TeM MPOrpamMmbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
MPAaKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemecTBa 1 xumMuueckue 15 1 bu6mmoreka [JOK
peakuuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nes 2. BaskHelimme npeAcTaBUTEeIN HEOPraHUYECKHX BelIeCTB
21 Bosznyx. Kucnopon. ITonsitie 06 5 bubmmorexa [IOK
OKCHJax https://m.edsoo0.ru/7f41837c
29 Bomopon. Tlonsitre o kucmoTtax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJacChl 11 1 1 bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasueny 30

Pazgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

bu6nmoreka [JOK

3.1 XAMHUYECKUX dieMeHToB /1. . ! https://m.edso0.ru/7f41837c
MenpeneeBa. CtpoeHne aToma
3.2  XuMu4eckas CBS3b. 8 2 bu6mmoreka [{OK



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

https://m.edsoo0.ru/7f41837¢c

OxuCIUTEIIHFHO-
BOCCTAHOBUTCJIBbHBIC peaKI_[I/II/I
Hroro no pasaexy 15 Eggs?;r%?eetﬁgr%/}ifmsz*»?c
PesepBHOE Bpems 3 Bubmzorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB M TeM (undposbie)
Ne n/n NMPOrpaMmblI Bcero Koﬁﬂ TPOILHbIE H%aKTquCKHe o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHUE U yriay6ieHue 3HaHUH OCHOBHBIX 5 1 Bbu6motreka [JOK
' pazzienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMAIIUS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
21 OO0m1as XxapakKTepUCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' sneMeHTOB VIIA-rpynmnsl. ["amorenst https://m.edso0o.ru/7f41a636
2 | e ; B 10K
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakKTepuCTUKa XUMHUUECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 https://m.eds0o.ru/7f41a636
COCTUHEHUS
| | : ,  Biwowmatok
' Py ' POL KD https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro 1o pasueny 25
Paszgea 3. Metasiibl M1 MX COeAMHEHU S
N bubnuotexa [JOK
3. Obmme cBOHCTB METAILIOR 4 https://m.edsoo.ru/7f41a636
3.2 Bakneiine MeTaibl 1 UX COSTUHCHUS 16 1 2 Bubmorexa LOK

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

Hroro no pazneny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGnuorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

No KoumnuecTBo yacos Jlata DJIeKTPOHHBIE
wn Tema ypoka Beero KonrTpoabsubie IIpakTuueckue W3ydeHus undpobie
padoThbI padoTHI oOpa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumun. Posb XumMuu B KU3HA 1 bubnuoreka [IOK
yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktudeckas padora Ne 1 «IIpaBumia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «Pa3nenenue
5 cafeceﬁ (Ha HpI/IIl)\/Iepe OUYHUCTKHU : 1 bubmorexa LIOK
HOBapeHHOH CoITH) https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHUe AJIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 Bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna BaJ'ICHTII];OCTB 1 bubmiorexa HOK
’ https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOCuTENbHAs aTOMHAs Macca. 1 bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIs1 XUMHYECKOTO dJIeMEHTA bubmuoreka [JOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nuecKkue 1 XUMHUYECKHUE SIBJICHUS. bubnmoreka [JOK
XuUMHUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa LJOK
N https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanms XxuMuuecKux peakiui
18 (COC)II/IHqG):HI/Iﬂupa?;HO)KeHI/IS{ 3a1\12eme11111/1;1 bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B.JI — Y4EHBIN-
19 ommmoneer. OoSwerne Bu6miorera LIOK
1 JUCT. . https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
20 Konrtponsnas padora Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
B — .C
21 B(?; lexa K;ZI;(‘; Boraggganecl)\:eT;z u bubmorexa LIOK
Ayxa. Poa https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
du3nyecKue 1 XUMUIECKIE CBONCTBA
22 KHCJIOPO/ia (peaKIuu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MOTy4eHUs KHCIOPO/Ia B
23 naboparopuun ZIquOMBIHIJ'IerHOHCTI/I bubmorexa LIOK
) https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kucnopoaa
24 TennoBoii 3¢ ekt XuMuIecKoi bubnuoreka [IOK

pPE€aKkiru, NOHATUC O TCPMOXUMHUYCCKOM

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

YpaBHEHHUH, 3K30- U SHIOTEPMUICCKHUX
peaKIusIx

TormmBo (HedTh, yroib 1 METaH).

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 buGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpEA0TBPALCHUS
[IpakTudeckas padora Ne 3 mo Teme
26 «gonif;elmde I;/III():O6H1[;aHHe KI;ICJ:OZIOILa buGmorexa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOHCTBY»
27 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCIIOTAX U COJISIX Eubmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOpoia B bubnunorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme
31 «HponyquMe u 1206I/IpaHI/Ie BOJZIOpO/A bubmorexa LOK
Ny ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTB)»
30 MonsipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 618
| oo s BuGorsa 101
H My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
B N
34 L:;’I{(;T{Igm :fl;l) e;’flf i: 2:)3(;)1;3011:::) 3aKOHa bubmorexa [JOK
ypas DCAKHI 1 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HachiieHHbie bubnmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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Yl HeHACBILCHHBIC PacTBOPBI. MaccoBas
J0JIs BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB €

https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK

38 onpeaeNEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA»
39 Kontponbnas paborta N2 no teme bubnmoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKkcupl: cOCTaB, KiIacCU(UKAIINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
g | e ke Bumorea 110K
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHWMsI: COCTaB, Kaccudukams, bu6mmoreka [IOK
42 -
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, knaccudukanms, bubnmnorexa [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Co cpeaHue): HOMEHKIATypa,
46 CH(J)ICI/z)éLII) HIE)I;H )e;H;[ X}II/IKI\:]III/I‘ZZEKI/IG bubmiorexa HOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICcTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edso00.ru/00ad9b7c
COECTUHEHUI)
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O0001eHre U cUCTEMATU3aLMs 3HAHUI Bubmorexa HOK

https://m.edso0.ru/00ad9cb2
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Kontponbnas padora Ne3 o teme

bubmuorexa [JOK

"
50 OCHOBHHeulfﬂaccm HEOpPraHUYECKUX https://m.edsoo.ru/00ad9ela
COEIUHEHNH
I1epBbIe MONBITKH KiIaCCH(PUKALIUU
51 xnﬁnquKnx 3JIEMEHTOB lq)IOHﬁ];He 0 bubmiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIAx CXOTHBIX AJIEMEHTOB
Ilepunonnyeckuii 3aK0H U
PHOA bubmuorexa [JOK
52 [Tepuoanueckasi cucteMa XUMHUYECKUX _
https://m.edsoo.ru/00ada52c
sneMenToB [. 1. Menneneea
53 [lepuoapl, IPyIIIBL, TOATPYIIILI bubanorexa LIOK
p - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CTpoeHHne DIEKTPOHHBIX 000JI0UEK
p p . bubmuorexa [JOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit _
https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA I10 €ro MOJIOKEHUIO B bubnnorexka [JOK
ITepuoauueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa s
pa3BuTHs HayKu U nnpaktuku. J1. U. bubnuoreka [IOK
57 . :
MenpeneeB — y4€HbIN, [1€1ArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
PesepBurrii ypok. O000111€HIE U
58 CI/ICTEM&TI/BZEI/IS{ 3HaHI/II;IH / bubmioreka LTOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padboTa
KoutponrHaas padora Ne4 o reme
59 «Ct (I:CHI/IG aTgMa Xumuueckast CBA3b / bubmioreka LTOK
p N ) https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepodHas padboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK

XUMHUYCCKUX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

61 Honnas xumuteckas sk 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nosisipHasi XuMuueckas 1 bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENOsIpHAs XUMUYECKast 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
64 Crenexy okucieHus 1 https://m.edsogru/OOadae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
peaKuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
66 OKUCIUTENU U BOCCTAHOBUTEIIU 1 https://m.e dsogru 100adb076
Peseprubrit ypok. O60011eHUE 1
67 CI/ICTEM&TI/I?;ZIII)I/I?I 3(13aHI/H£/IH 110 TEME 1 BH6J_IHOTeKa HOK
«Ctpoenue aroma. XMMHUYECKAs CBS3b» https.//m.eds00.11/00adSCh2
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmoreka [IOK
cUcTeMaTu3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

N Koan4yecTBO 4acoB JJIeKTPOHHbIE
] ara
Tema ypoka Konrpoasnbie IlpakTnueckue uudposbie
n/n Bcero U3YYeHH s
padoThbI pa6oTnI oOpa3oBaTe/ibHbIE
pecypchl
Ilepuonuueckuii 3akoH. [leproaudeckas
1 CI/IfTeMI; XUMHYECKHX 3neMIe)HT§B AU 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XI/IMI/I‘ICCKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HOMeHKIaTypa bu6mmoreka [IOK

3 1 .

HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpeHue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccugukarus XuMu4ecKux peakiuuii no 1 bubnnoreka [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
TlonsaTHE O CKOPOCTH XUMHYECKOMN

7 €aKIUU HOH}II?FI/IC 0 TOMOT€HHEBIX U 1 Brbmaozexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTophbl, BIUSIOLIUE HA CKOPOCTh 1 bubnuoreka [IOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCTUTENbHO-BOCCTAHOBUTEIIbHBIE 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOITUTHUECKON

p p bubnmoreka [JOK

10 mucconuanmy. CHIIBHBIE U CIIa0bIe 1

AJIEKTPOJIUTHI

https://m.edso0.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

11 HOHHBIE YPaBHEHIA Peakiiui https://m.edsoo.ru/00add448
X €CKHE 7|

12 ocosanmii » crere npeacTapneni o6 BuGmtorexa LIOK

o pel https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON JUCCOIHAIIHI
X €CKHE CBOMCTBA COJIEH B CBETE
13 v HeMI;I;IaBnZHHi]: oI/fIS ;J]:CKT JE)HI/II/I”];H‘]IgC(;[KOﬁ bubmiorexa LIOK
pel p https://m.edsoo.ru/00add8bh2
UCCOLIMAINU
14 [TonsiTHe O TUIPOIU3E COCH bubmorexa LIOK
https://m.edsoo.ru/00add9d4
N bubmuorexa [JOK

15 O00011IeHNE U cCUCTEMATU3AMs 3HAHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1. «Pemenue bubnnoreka [JOK

16 ;
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonrponsHas padora Ne2 o teme

17 <<3JI€II:()TpOHI/ITI/EI€CKa$I IUCCOLIHAIINSA Bubmioreka IJOK

: https://m.edsoo.ru/00addecO
XYUMHUYECKUE PEeaKIIMH B PACTBOPAX)»

18 OO01mas xapakTepuCcTHKa TaJIOr€HOB. bubnuoteka [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopon. ComnsiHa cIIoTa,

19 XI/JIIMII/)HECI);[I/IE CJ;OITICTT; rfoIJiH J;Hlee Bubmioreka IJOK

> yd > https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckasg padbora Ne 2 o teme
20 «ﬁoiTHZHHKe gorjlﬂH;ﬁ Kch(r)ITLIT 1/1;/[3 eHUe bubmioreka LTOK
. y? > 13y https://m.edsoo.ru/00ade348
€€ CBOMCTBY
B clie 0 ypaBHE ec

21 peaxunii conn o s pearenton sa n BuGmitorexa LIOK
PeaKiii, A p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mas xapakTepucTrka 3J1eMeHTOB VIA- bubnuorexa [JOK

22 ]

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

23 AnnoTponHbie MOIU(UKALIUY CEPBHI. bubnmoreka [JOK

Haxoxaenue cepbl U €€ COETUHEHUN B

https://m.edsoo.ru/00ade64a
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npupojae. XuMUYECKHUE CBOMCTBA CEPhI

CepoBoaopo, ctpoenue, pusndeckue u

bubmuorexa [JOK

24 XUMUYECKHE CBOMCTBA https://m.edso0o.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,

25 (1)1/13145601(1/12 u XI/II\EI/I‘ICCKI/I@ CBOMCTBa buGmnorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKIUH, JISKAIUE B OCHOBE
MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus
26 cg HOM KHCTIOTHI XI/IMI/I‘IGCKO@yq bubmnorexa LIOK

p ) . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COCTMHEHUSIMU CEPbI

27 Brruucienue MaccoBOi 101U BBIXOJ1a bu6mmorexa [IOK
MIPOJIYKTa PeaKLUH https://m.edsoo.ru/00adec8a
OO01as XxapakTepuCcTUKa 3J1EMEHTOB VA-

28 rpynnsl. A30T, pacpOCTpaHEHHE B bubnnorexka [JOK
npupoe, GU3NYECKue 1 XUMUYECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero Gpu3n4ecKue 1 XMMUYECKHe bubnnorexka [JOK
CBOIICTBA, MTOJTYYCHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaxTueckas padota Ne 3 mo Teme

30 «gon eHue al\fMI/IaKa W3y4YEHHUE €ro bubmorexa LIOK

Iy - 1Y https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucnoTa, e€ Gusndeckue u bubnmoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJEN

32 aMMOHHUS B Ka4€CTBE MUHEPATBHBIX bubnnoreka [JOK
ynoopenuit. XuMHUECKOe 3arps3HEHHE https://m.edsoo.ru/00adf518
OKPY>KaIOIIEeH Cpebl COSTMHEHUSIMU a30Ta
®dochop. Okcun docdopa (V) u

33 (1)00((11))0 pHasi Kncf[n%)Ta (b(blxll)sn(qe)cxne u bubmorexa LIOK

p . https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyYEHUE
34 Hcnonb3oBanue hocdaToB B KauecTBE bubmuorexa [JOK
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MHUHEpaIbHBIX yI0OpEeHU. 3arps3HeHne
npUPOIHOI cpenbl hocharamu

https://m.edsoo.ru/00adfc20

35 Yrnepon, pacipocTpaHEHHE B IIPUPOJE, bubnuoreka [IOK
bu3HYEeCKHe U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubmuorexa [JOK
po0JIEMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VroibHas KACIIOTa U €€ COJIN BH6J,IHOTeKa HOK

https://m.edso00.ru/00ae006c

[TpakTuueckas padota Ne 4 o Teme

38 "TTorydeHue yriIeKUCIoro rasa. Eggs?;lr?]Tgci%cL)Irou/%anONe
KadectBenHas peakius Ha KapOOHAT-HOH" T '
[TepBoHavaIbHBIC TOHATHS 00

39 OpPTaHMYECKHUX BEIIECTBAX KaK O EH6J,IHOTeKa HOK
COMHEHIAX YITepoaa https://m.edsoo.ru/00ae054e

40 KpemHuii u ero coequHeHus BH6J_IHOTeKa HOK

https://m.edsoo.ru/00ae080a

[IpakTuueckas pabora Ne 5. Pemenue

a1 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»
KonTtponpHas padora Ne3 o teme

42 «Baxnennne HeMeTaIbl U UX BH6J_IH0TeKa LOK
COCTHHCHHS https://m.edso0.ru/00ae0el8
OO0mias XxapakTepuCTUKa XUMHIECKIX
AJIEMEHTOB — METaJIOB. MeTamnyeckas

43 CBSI3b U METaJUTMUECKash KPUCTAIUTMIECKast ESSSE%T:;%ES}San 1036
pemérka. @u3nvecKre CBOMCTBA — '
METaJIOB
XUMHUYECKUE CBOMCTBA METAIIOB.

44 DNEKTPOXUMHUYECKUH Psii HAlPsLDKEHUN bubmorexa LIOK

MCETAIJIOB

https://m.edso0.ru/00ael1156
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OO6mue cnocoObl MOTYYEHUST METAJLIOB.
CmnaBbl. BerancneHus mo ypaBHEHUSM

bu6mmoreka [IOK

45 XUMHYECKUX PEaKIUi, €CIIu OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJIEPKUT NMPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB BH6J_IHOTeKa HOK
https://m.edsoo0.ru/00ae1278
bu6mmoreka [IOK
4t IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KaJTHSI EH6J,IHOTeKa HOK
https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeIbHBIC METAIITBI — KaJIbIIHI bubmuoreka [JOK
W MarHum https://m.edsoo.ru/00ae15e8
50 Baxneime coequHEHUS KaJIbLIUA BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ael15e8
51 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI
50 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmoreka [IOK
YCTpPaHEHUS https://m.edso00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 BH6J_IHOTeKa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bu6mmoreka [IOK
24 Ammomunmii https://m.edsoo.ru/00aelc64
55 AMpoTepHble cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Kemeso https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCHIBI B coitu xkene3a (1) bu6mmorexa [IOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI
[TpakTruueckas padora Ne 7. Pemenne
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME Bubmzorexa LIOK

«Baxuenime MeTayIbl U KX COEIUHEHUS))

https://m.edso0.ru/00ae3de8
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Beruucnenus no ypaBHEHUsIM XMMHYECKHX
peaKLui, eciiv OVH U3 PEarcHTOB JaH B

bu6mmoreka [IOK

© Bavmcrenis vacoosoft 1ot a0 1 hitps /506, 1/ Xge1750
MPOJYKTa PeaKuu
61 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
62 Kontponbnas padora No4 o teme 1
«BaxkHenmme METaJUTbl U UX COCAUHEHUS»
63 BemectBa u MmaTepuanbl B TOBCEHEBHOM 1 bubnnoreka [JOK
JKU3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKaIOILEH 1 bubnnoreka [JOK
Cpebl https://m.eds00.ru/00ae4270
65 Posib XuMuu B perieHnH 3KOJIOTUYECKUX 1 bubnuorexa [JOK
npo0em https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O0001IeHNE U 1 bubmmoreka [IOK
cUCTeMaTu3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 Pesepsublil ypok. O60011eHNE 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KJIACC

Kox .

R —— IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

pe3yJabTara

1 ITo Teme: «IlepBoHaYanbHbIE XUMUYECKHUE MTOHITHSI
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHI: aToM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh
(ogHOpOIHAs U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHASI aTOMHas U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,

11 MaccoBasi OISl XMMHYECKOTO 3JIeMEHTa B COEJAMHEHUH, MOJSIPHBIA 00BEM,
XUMHUYECKas peakius, KiIacCUpUKALMS pPeaKIUil: peakiuu COEAUHEHUS,
pEeaKIMK PA3JIOKEHHs, PEaKIUW 3aMeIleHHs, pPeakIuu OOMEHa, JK30- U
SHAOTEPMUYECKUE PEAKIIUH, TEIIOBOM 3(PPEKT peakiuu, pacTBOp, MaccoBast
J10J1s1 BellecTBa (IPOLEHTHAsI KOHLIEHTpAalMsl) B pacTBOpE

19 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHMUYECKUX HOHZ[TI/Iﬁ U
MIPUMEHSATH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB M UX MPEBpAICHUI

13 HCIIONb30BATH XMMUYECKYIO CHMBOJIMKY JUIs COCTaBICHUA dbopMyI BeliecTB
Y ypaBHEHUI XUMUYECKUX peaKuil

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MaccChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUYEHHsI, 3aKOHAa ABOTraJpo

1.5 OTIPEIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX

16 KJaccu(UIUpPOBaTh XMMHUYECKHE peakiuu (M0 YHCIy ©  COCTaBy
Y4YacCTBYIOUIMX B peaKIMH BELIECTB, 110 TEMI0BOMY 3 dekTy)

1.7 BBIUHCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

18 BBIYUCIIATH MACCOBYIO JIOJNIO XUMMYECKOIO »JJIeMeHTa 1o (opmyse
COEITMHEHUS,

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

110 NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl TO3HaHWs — HaOII0JCHHE,
U3MEpEeHUe, MOJICIMPOBAHUE, IKCIEPUMEHT (peaJIbHbI U MBICJICHHBIH )

2 ITo Teme: «BakHelIINE NPEACTABUTEIN HEOPTaHUUYECKUX BELIECTBY

21 pPacKpbIBaTh CMBICH OCHOBHBIX XHWMHUYECKUX MOHATHUN: OKCHJ, KHCIIOTAa,
OCHOBaHUE, COJb

29 ONpEACIATh IPHUHAUIEKHOCTh BEIIECTB K  ONpEAENEHHOMY  Kiaccy

' coelMHeHu! no popMynam

2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIECTB

2.4 pa3IMYHBIX KJIACCOB, MOJATBEP)KJAsi ONMCAHHE IPUMEpPAMHM MOJEKYJISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIIUN
IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX Ka4€CTBEHHOT'O

2.5 COCTaBa, BO3MOKHOCTH IIPOTEKAHMSI XMMHYECKHUX IPEBpAIllEHUN B
Pa3IMYHBIX YCIOBHSIX

26 CJIeZIOBaTh MpaBUJIaM IOJIb30BAaHUSI XUMUUYECKON MOCYI0H U J1a00paTOpPHBIM

o0opysOBaHHEM, a TakKe IMpaBWiaM oOOpallleHHsi C BeLIeCTBaMH B




COOTBETCTBMM C HMHCTPYKUMSMH 110  BBINOJHEHHIO JIAOOPAaTOPHBIX
XMMUYECKHUX OMBITOB MO TOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(BomopoJia M KHCIOPOAA), MPUTOTOBJICHHIO PACTBOPOB C ONPENCIEHHOM
MacCOBOM J0JIEd pacTBOPEHHOIO BELIECTBA, IIJIAHUPOBATh U IPOBOJIUTH
XMMHYECKHE AKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MIENOYEH U
KHCJIOT C MIOMOUIBIO MHAWKATOPOB (JIaKMyc, (eHON(pTaIenH, METHIOPAHK H

Apyrue)

2.7

MIPOBOAMTDH PACUEThI MO YPABHEHUIO XUMUYECKOM peaKkIuu

ITo Teme: «Ilepmoanueckuii 3axkoH u [lepuoauueckas cucremMa XUMHUYECKHUX
anemenToB J[. WM. MenneneeBa. CtpoeHue aromMoB. XUMHUYECKas CBS3b.
OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH: SApPO aroma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTaNb, PAJUYC aToMa, XUMHUYECKas
CBS3b, HoJIsIpHas u HeMoJsIpHast KOBQJICHTHAs CBSI3b,
AJIEKTPOOTPHULIATEIbHOCTh, MOHHAs CBS3b, WOH, KaTHOH, AHWOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONHKCBHIBATh M XapakTepu3oBaTh Tabmuunyio Qopmy I[lepuonmveckoit
CHCTEMBbl XUMMUYECKUX IEMEHTOB: PAa3JIM4aTh MOHATHUS «IJIAaBHAs MOATpyIIa
(Arpynna)» u «mobouynas noarpynna (brpynmna)», «mainbie» U «OosbLInE)
HepUOJIbI

3.4

packpeiBaTh cMmbicn  llepuommueckoro 3akona .M. Mengeneea:
JIEMOHCTPUPOBAaTh IOHMMAHUE TEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XMMHUUYECKHX AJIEMEHTOB OT UX MMOJ0KeHuA B [lepuoanyeckoii cucteme

3.5

COOTHOCUTH 0003HAUYEHHUs, KOTOphle UMEIOTCs B Tabmuue «llepuogmueckas
cucteMa xumuueckux oanemeHToB .M. MenpaeneeBa» ¢ 4YUCIOBBIMHU
XapaKkTepUCTHUKAaMH CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB U
3apAn  sAapa, OOIIee YHCIO DJIEKTPOHOB M paclpeselieHue Hux Io
AIIEKTPOHHBIM CIIOSIM)

3.6

ONpeACIIAATh CTCIICHb OKUCJICHUS 3JIECMCHTOB B 6I/IHapHBIX COCINMHCHHUAX

3.7

OonpeaAciIAiTb BHUI XHUMHYECKOH CBS3U (KOBEL]'ICHTH ali Hu I/IOHHaSI) B
HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBo U XUMUYECKask PEAKIUS)

PaCKphIBaTh CMBICT OCHOBHBIX XHMHYCCKHX ITOHSTHIL: pacTBop,
SJICKTPOJINTHI, HE3JICKTPOJINTHI, QJICKTPOJIUTHUYCCKAA JUucconuranus,
pPC€akniuku HMOHHOTI'O O6MeHa, KaTaJn3aTop, XHUMHYECKOEC PpPaBHOBECHUC,
06paTI/IMBIe n HCO6paTI/IMBIC peaKknuu, OKUCIUTCIIbHOBOCCTAHOBUTCIIbHBIC
pPCaKknuu, OKHCIIMTEIb, BOCCTAHOBHUTECIb, OKHMCIICHUC W BOCCTAHOBJICHHUC,
AJJI0TpOIINnAd, aM(I)OTepHOCTB, XUMHUYCCKasa CBA3b (KOBaJICHTHa}I, HOHHAasd,
MeTaJ'IJ'II/I‘leCKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBBbI, CKOpPOCTH
XUMHUYECKOH pCaKknuuun

1.2

HIUIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHWMHWYCCKUX HOHATHH |




MPUMCHATH OTH IMMOHATUS IIPHU OIMMCAHWH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh  YPABHEHHS AJICKTPOJIMTUYCCKOW JAMCCOIUAIIMM  KHCJIOT,
HIeJI0YeH U COJIeH, TIOJTHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKI[uii MOHHOTO
oOMmeHa

1.4
1.5

pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEaKIMii
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa STHX peaKIuii

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOM pEeaKIuu

Ilo Temam: «Hemerarmpl M uX coeaquHeHUs» U «MeTauibl U HUX
COECIUHEHUS

2.1

XapakTepu30BaTh (OMUCHIBATh) OOIIME M CHenu(UYECKHe XUMHUYECKHe
CBOMCTBA IPOCTBIX M CIIOXKHBIX BEIIECTB, IOATBEPXKAas OINHUCAHUE
IIpUMEpaMu MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIUM

2.2

2.3

2.4

2.5

COCTaBJIATb YPABHCHUS peaKHHﬁ, MOATBCPIKAAOIMIUX CYHICCTBOBAHHC
TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKaHUs XHMHYECKUX IMPEBPAIICHUII B Ppa3IMYHBIX
YCIIOBHSIX

ClIelOBaTh  IpaBUJAM  IIOJb30BaHUS  XMMHYECKOM  IIOCYIOM U
7a0opaTOpHBIM  000pY/ZOBaHMEM, a TaKkKe IpaBWiIaM OOpaleHus ¢
BEUIECTBAMM B COOTBETCTBUM C HHCTPYKLUHUSMU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 IOJYYEHUIO M COOUPAHUIO
ra3000pa3HbIX BEMIECTB (aAMMHUAKa U YIIIEKHCIIOrO Ta3a)

NOPOBOAUTH  pPEaKIMW, TMOATBEPXKIAIOIIME  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BELICCTB: PACIIO3HABATH OINBITHBIM IYTEM XJIOPHI-, OpOMUI,
o, kapooHar, gochar, CHIMKAT, Cyab(ar, THAPOKCHINOHBI, KATHOHBI
aMMOHHS, MOHBI M3YYCHHBIX METAJIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XHUMHsI B OKPY:KAIOILIAsL CPENA»

3.2

pacKpbIBaTh CMBICI OCHOBHBIX XxuMMueckux moHsatuil: IIJIK Bemectsa;
KOppO3Hsl METAJUIOB

MIPUMEHSITh OCHOBHBIC OTIEPAIIUU MBICIUTEILHOW JIEATEIFHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMaTU3allhl0, BBISIBICHUE
MPUYNHHO-CJICICTBEHHBIX CBS3€H — I W3YYCHUS CBOWCTB BEIIECTB U
XUMHUYECKUX pEeaKlUi; eCTeCTBEHHOHAy4YHbIE METOAbl TO3HAHHS —
HaOJIIOIeHUE, W3MEPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT (pealbHBId WU
MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
8 KVIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKHUEC ITOHATHUA

11

1.2

1.3

[Ipenmer xumuu. Ponb XUMHUM B JKM3HM 4YeJIOBEKa. XHMMHSI B CUCTeME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHUE BEIIECTB

[TonsiTue o Meronax mo3HaHMA B XUMHUU. YucTtele BemecTBa U cMmecH. CrocoObl
paszeleHus cMecen

ATOMBI H MOJICKYJIBI. Xumuueckue 3jeMeHThl. CHMBOJIBI XMMHYECKHX DJIEMEHTOB.
[IpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumuaeckas (bOpMy.]'Ia. BanenTHOCTP aTOMOB XHMMHYECKHX DJIEMCHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aroMHass Macca. OTHOcCUTEIbHAs
MOJICKYJIIpHas Macca. MaccoBas 10 XUMHYECKOT'O JIEMEHTa B COCIMHEHU U

1.5

KonuuectBo BemniectBa. Mosib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA, MACChl U
YHUClia CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacdyérbl 1o QopmylaM XUMHYECKHX
COE€IMHEHUN

1.6

dusnyeckue U XMUMHUUYECKUE SIBJICHUA. XMMHMUYECKas Peaklus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEUIECTB. XMMHUYECKHe ypaBHeHHs. Kiaccupukamus XUMHYECKUX
peakuuii (coelMHeHUs], Pa3JI0KEeHUs, 3aMelleHHsI, 0OMEeHa)

1.7

2.1

2.2

2.3

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAOH, C MpaBHIaMH pabOThI
B J1abopaTopuu 1 npuéMaMu oOpallieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM, U3YUEHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nyeckux (MIaBjieHUE BOCKA, TasHUE JibJla, pAaCTUPaHHUE caxapa B CTYIIKE, KUIIEHUE U
KOHJEHCAllUg BOJAbI) M XUMHYECKUX (FOpEHHE CBEYM, IMpPOKaJIMBaHUE MEIHOU
IPOBOJIOKH, B3aHMMOJAEUCTBHE Meja C KUCIOTOW) sBJICHUH, HAOJIOJEHUE U ONHCAHHE
MPU3HAKOB MPOTEKAHUS] XMMUYECKUX peakiuil (pa3joXeHHe caxapa, B3auMOJEHCTBHE
CepHOM KHUCIOTBI C XJOpuaAoM Oapusi, paznoxeHue ruapokcuga wmenu(ll) mpu
HarpeBaHWU, B3auMOJICHCTBUE keme3a ¢ pacTBopoM conu meau(ll), nsyuenue cnoco6oB
paszneneHus cMeced (C  TOMOIIBIO MarHurta, (QUIBTpPOBaHME, BBIIAPHUBAHUE,
JUCTWILISALMS, XpoMaTorpadusi), IpoOBeIeHHE OYUCTKH IMOBAPEHHOMN COJM, HAOJI0IeHNE
U OIMCaHUE PE3YJIBTATOB NPOBENEHUS OIBITA, WIIOCTPUPYIOIIErO 3aKOH COXPAHEHUs
Macchl, CO3/IaHHEe MOJIee MOJIEKYJ (LIapOCTEPHKHEBBIX )

Baxuelime npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupojne, GU3NYECKue U XUMUYECKHE CBOWCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoOJydeHUs KHCIOpPOJa B
naboparopun W TpoMbIIUIeHHOCTH. KpyroBopor kucmopoma B mpupone. O30H —
AJTOTPOIHASI MOAU(PUKAIUS KUCIOPOoJa

TeroBoil 3(p¢deKkT XMMHUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peaKuu. TOMINBO: Yroib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUICHUE
napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CIIOS

Bonopon — anemeHT u mpoctoe BemectBo. Haxoxnenue Boopoaa B mpupoe, Gpu3ndeckre
Y XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCO0BI morydeHus. Kucnotsl u conu

2.4

2.5

Monsipablii 00bEM ra3oB. Pacuérel o0 XUMUYECKUM YpaBHEHHUSIM

®usnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HacelnieHHblE U
HEHACBIIICHHBIE PacTBOPBL. PacTBOPUMOCTH BEIECTB B BOJAE. MaccoBas 101 BELECTBA
B pacTBOpe. XUMHUecKHUe cBoicTBa Bojbl. OcHoBaHUs. Poib pacTBOpPOB B pUpoJie U B




2.6

KU3HU yesioBeka. KpyroBopot BOJbI B Ipupoe. 3arpsa3HeHre NpupoaHbix Boga. OxpaHa
" OUMCTKA NPUPOAHBIX BOJ

Knaccudpukanus Heopranmdeckux coeaumnenuid. Oxcunabl. Kinaccudukarus OKCUAOB:
coyieoOpa3yroriie (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHbIE) M HECcoJeoO0pa3yrolue.
HomeHnknarypa oxkcunoB. Pusndeckue M XMMHUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanus ocHOBaHMN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHuii. DU3MYECKME M XHMMHYECKHE CBOMCTBA OCHOBaHMIA.
[Tonydyenue ocHOBaHMI

2.8

2.9

Kucnotsl. Knaccuduxauus kucnor. Homenknarypa kucinor. @usnueckue 1 XUMHYECKHe
cBorcTBa KUCIOT. Pan akruBHoctu MmetaioB H.H. bekerosa. [lonyyenue kucior

Conu. Homenknarypa coneil. @uznueckue U XuMUYecKue cBoicTBa cosyied. [lomydyenue
coJseit

2.10

2.11

I'enernueckas cBsI3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUH HKCHEPUMEHT: KAYeCTBEHHOE OIPENICICHUE COJCPXKAHUA KHUCIOpOoJa B
BO3/yXe, MOJy4YCHHE, COOMpaHHWE, paclio3HABAHHEC M M3YYCHUE CBOWCTB KHCJIOPOA,
HaOJI0IeHNEe B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOJIOM M YCIOBHS BO3HHKHOBEHHS H
npeKpaleHus TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCUJIOB U OIMCAaHUE MX
CBOWCTB, TOJYy4YeHHE, COOMpaHUE, pACIO3HABaHHE M W3YyYEHHE CBOMCTB BOJOpOJA
(ropenwue), B3aumoielicTBre Bojopoaa ¢ okcuaom mMeau(ll) (Bo3aMokHO HCIOIB30BaHUE
BUJCOMATEPHAJIOB), HAOMIOZACHWE O0O0pa3loB BEIIECTB KOJWYECTBOM |  MOJb,
UCCIICIOBAaHHE OCOOCHHOCTEH PAaCTBOPCHHS BEIIECTB C PA3jIMYHONW PACTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM [JOJIEH PpacTBOPEHHOTO
BCIIIECTBA, B3aMMOJICHCTBHE BOJBI C METaJUIaMU (HATPHEM M KajbIlMeM) (BO3MOXKHO
UCTIOJIb30BaHUE BHUCOMATEPHAJIOB), OMPEACICHUE PACTBOPOB KHCIOT M INEIOYed C
MOMOIIIBI0  MHJIMKATOPOB, HCCICIOBAaHUWE OOpa3llOB HEOPraHWYECKHUX  BEIICCTB
pa3IMYHBIX KJIAcCOB, HAOJIOJEHWE W3MEHEHHs] OKPacKd HHIMKATOPOB B PacTBOpax
KUCJIOT M 1Iesioueli, u3ydenue B3aumoneicTsus okcuaa Meau(ll) ¢ pactBopom cepHoii
KHCJIOTHI, KUCIIOT C METAJJIAMHU, PeaKkuii HeHTpaln3anny, MoJiydeHre HepacTBOPHMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOIO MeTajula APYTUM M3 pPacTBOpa COJM, pELICHHE
OKCIIEPUMEHTANBHBIX 3a7a4 1Mo TeMme «BakHelmme Kiacchl HEOPTaHWMYECKHX
COCIMHEHUN»

Ilepnonnueckuii 3akoH u [leproanueckas cucteMa XUuMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKas CBA3b. OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU

3.1

[lepBble MONBITKM KIACCU(PHUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsATHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOUHBIE U 1E€JT0YHO3EMENbHbIE METAJIIbI, FaJIOr€Hbl, HHEPTHBIE
rasbl). DJIeMEHThI, KOTOpble 00pa3yloT aM(OoTepHble OKCUIBI M THAPOKCUIBI

3.2

Ilepnognueckuii 3axkoH. Ilepmoanueckas cucremMa XUMHYECKMX 23iieMeHTOB J[.U.
MenneneeBa. Koporkonepuoanas u januHHONepuoaHas ¢opmbl Ilepuoauueckoii
cucreMbl xumudeckux eMeHToB .M. Menneneesa. [lepuoas! u rpymmsl. @u3ndecKkuil
CMBICJI ITIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIILI HJIEMEHTA

3.3

3.4

Crpoenne aromoB. CocraB aromHbIX suep. M3orombsl. OnexTpoHbl. CTpoeHHe
JMIEKTPOHHBIX 000J704YeK aToMOB MepBbIX 20 xuMHuUecKkux 31emMeHToB lleproanueckoit
cucrembl J[.MI. MeHnneneeBa. XapakTepUCTUKA XUMHUYECKOrO DJJIEMEHTa II0 €ro
nonoxxeHuto B [lepnognueckoii cucreme [[.11. Menneneena

3aKOHOMepHOCTI/I HN3MCHCHUSA pagnyCca aTOMOB XUMHUYCCKUX 3JIEMCHTOB, MCTAJTNIMUCCKHUX
U HEMETAJUIMYECKUX CBOMCTB IIO TpymnmnaM v 1Iepuogam. 3HadeHuE HepI/IO,Z[I/I‘{CCKOFO




3.5

3aKk0oHa M [lepmonnyecko CHUCTEMBl XMMHMYECKHX HJIEMEHTOB U Pa3BUTHUA HAYKU U
npaktuku. J[.M. MenneneeB — y4€HbIN U IpaKJaHUH

Xumuueckass  cBs3b.  KoBanmeHTHas — (mojsipHass M HENOJISIpHAsl)  CBA3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBA3b

3.6

3.7

CreneHb OKHCJICHHUA. OKHUCINTEIIFHOBOCCTAHOBHUTEIILHEIC pE€aKkuu. HpOHCCCBI
OKHCJICHUS B BOCCTaHOBJICHUSA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

XUMHUYECKUN HSKCIIEPUMEHT: HM3y4ye€HHUE OOpa3lOB BEUIECTB METAUIOB M HEMETAJIOB,
B3aMMOJICHCTBHE TUIPOKCHIA IIMHKA C PAacCTBOPAMHU KHCIOT M IIeJouyel, MpOoBEACHHE
OMBITOB, HWJLTIOCTPUPYIOIIMX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIUI
(ropeHue, peakliuu pa3ioKeHHsl, COSTUHEHUS)

9 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

BemecTBo u xummuueckas pCaKnusi. HOBTOpeHI/Ie

11

[leproanyeckuit 3akoH. Ilepuommueckas cucTeMa XUMHYECKHX diemeHToB J[.U.
MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
XMUMHYECKUX 3JIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KAUs, KAIBLUSI U UX COCIHMHECHUN
B COOTBETCTBHU C IIOJIOKCHHUEM 3JICMCHTOB B HepHOHHHCCKOﬁ CUCTCMC U CTPOCHUCM
UX aTOMOB

1.2

1.3

CrpoeHue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPHUCTAJUIMYECKOW PEMETKH W BHIA
XUMHYecKor cBsizu. Kiaccudukaius u HOMEHKIATypa HEOPraHMYEeCKHX BEIIECTB
(MexxyHapoHas U TpUBHAIbHAS ). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS K
pa3IMYHBIM  KJlacCaM  HEOPraHMYECKUX COEJUHEHUN, TEHETHYeCKas CBs3b
HEOPraHUYECKUX BELIECTB

Knaccupukanus XuMUYecKMX peakUui MO pazIudHbIM IpuU3HaKaMm (M0 YHUCIy U
COCTaBy Y4YacTBYIOIIMX B pEaKLUMU BeLIeCTB, MO TemiaoBoMy 3ddekry, 1o
U3MEHEHHIO CTENeHEeH OKUCIIEHUS XMMMUYECKHX >JIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYacTHIO KaTaiuszaTopa). JK30- U SHIOTEPMHUUYECKHE DPEAKIUH, TEPMOXUMUYECKUE
ypaBHeHus. [IoHsATHE 0 CKOPOCTH XMMUYECKOU peaKkLuu

1.4

1.5

1.6

1.7

[Toustue 006 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonsatue o
TOMOTI'CHHBIX H TCTCPOTCHHBIX PCAKIUAX. IlonsaTHe 0 XHUMHUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIUAIOOIUE Ha CKOPOCTb XUMHYECKOMN pCakiiukn MU IMMOJIOKCHHUC
XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pc€akuuu, BHCKTPOHHBIﬁ 0aJaHC OKUCIIUTEILHO-
BOCCTaHOBUTEIbHOU pCaKknuuu. CocraBieHne ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKIII/Iﬁ C UCITIOJIb30BAHUEM MECTOAA SJICKTPOHHOI'O OanaHca

Teopust BIEKTPOIUTUYECKON AUCCOUMUALMHU. OJEKTPOJIUTBI W HEDJIEKTPOJIHUTHI.
Katnonsl, annoHbl. MexaHU3M AMCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BHUIAAMHU
xuMuuyeckor cBs3u. CreneHp auccoruanuu. CUIIbHBIE W ClIa0ble SJEKTPOJIHTEHI.
Peaknun woHHOrO OOMeHa. YCNOBHS TPOTEKAaHUS peakIii HMOHHOro oOMeHa,
MIOJIHBIE W COKpAIEHHbIE WOHHBIE YypaBHEHHs peakuui. CBoMCTBa KHCIIOT,
OCHOBaHUU M COJEH B CBETE MPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON AUCCOIHAIIHH.
KauecTBeHHbIe peakiiny Ha HOHBI. [[oHATHE O THAPOIU3E CoJel

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMHA KPUCTALTUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAIIOB (TpaduTa U amMasa), CI0KHBIX
BEIIIECTB (XJIOpUJAa HATPHsl); HUCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOMN




peaknuu oT BO3/ICHCTBUS Pa3INIHBIX (baxTopoB; UCCIIC/IOBAHHE
AIIEKTPOTIPOBOTHOCTH PACTBOPOB  BEIIECTB, IMpollecca AMCCOIHUAIMN  KHUCIOT,
miejovYeld M cojie (BO3MOXKHO HCIOJB30BAaHUE BHUICOMATEPHUAIOB); IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIONINX TMPHU3HAKA TPOTEKAHUs PEaKIUii HOHHOTO OOMEHa
(oOpa3oBanue ocalka, BBIJCICHHE Ta3a, o0pa3oBaHHWE BOJABI);  OIIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPHl  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHHe, peakIMH pPa3IoXKCHHS, COSIAWHEHHs); pPACIlO3HABaHHUE HEOPraHHMYECKUX
BEIIECTB C IOMOIIBI0  KAYEeCTBEHHBIX  pEaKkUWid Ha  HMOHBI,  pEUICHHE
IKCIIEPUMEHTATIBHBIX 33124

Hemeramisr u ux COCAUHECHUA

2.1

O6mas xapaktepucTika rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHue W (U3NYECKHE CBOMCTBA MPOCTBHIX BEIIECTB —
rajioreHoB. XHMHYECKHE CBOICTBa Ha TmpuUMepe Xjopa (B3aUMOJEHCTBUE C
MeTajljlaMHM, HeMeTaulaMM, Mienodamu). Xioposoxopoa. CoissHasg —KuCIOTa,
XMMUYECKHE  CBOICTBA, IMOJy4YyeHUEe, MpuMeHeHue. JlelictBue xyopa H
XJIOPOBOJIOPO/Ia HA OPTAHU3M YeNIOBEKa. BakHelme XJIOpUIbl U UX HAX0XKICHUE B

npupojie

2.2

2.3

2.4

OO6mas xapakrepuctuka 31neMeHToB VIA-rpynmnsl. OcoO€HHOCTH CTPOSHMsI aTOMOB,
XapakTepHble cTerneHu oKucieHus. CTpoeHue U (U3NYECKUE CBOICTBA IPOCTBIX
BEIIECTB — KHUCJIOPOAA U cepbl. AJJIOTPOIHbIE MOAM(DUKALMU KUCIOPOJA U CEpBHI.
Xumuuaeckue cBoicTBa cepbl. CepoBoOpo, CTpoeHue, (HU3NYecKre U XUMHUIECKHe
cBoiicTBa. OKCHUIBI CEPBI KaK IPEICTAaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
¢u3nUeckue U XMMUYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTENS Kiacca KUCIOT U
cneunduryeckre). XUMHUYECKHE PEAKIMHU, JeXKallue B OCHOBE IPOMBIIIJIEHHOTO
crnocoba mnomydeHus cepHol KucioThl. Ilpumenenue. Cosn cepHOM KHUCIOTHI,
KayecTBEHHasl peakuus Ha cyiabdarT-uoH. HaxoxneHnue cepsl U €€ coelMHEHUH B
IpupoJe. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpelbl COCIMHEHUSAMHU CEpbl
(KHCTIOTHBIE ~ JOXKAM, 3arps3HEHHME BO3AyXa U  BOJOEMOB), CHOCOOBI  €ro
PEIOTBPALLICHUS

OO0mas xapaktepucTuka 37meMeHToB VA-rpynnbl. OcoOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHBIE CTEIIEHU OKUCIIEHUs. A30T, pacpoCTpaHEHHE B MPUPOAE, PU3NUECKHE
U XUMH4YecKue cBoiicTBa. KpyroBopot a3ora B npupojae. AMMHUaK, €ro Gu3nuecKue u
XUMHYECKHE CBOMCTBA, oyuyeHUe U npuMeHeHue. Coau aMMOHMUS, UX (pusndeckue
U XMMHUUYECKHE CBOMCTBA, MpUMEeHEeHHE. KauecTBeHHas peakuysi Ha HOHbI aMMOHMSI.
A30THas KUCIIOTa, €€ TojyyeHue, Gu3nueckue U XUMUYeckue cBoicTBa (o01iue Kak
NpeJCTaBUTENs Kjlacca KHUCIOT U cnenuduueckue). Vcrnonb3oBaHue HUTPATOB U
coJiell aMMOHHS B KauyecTBE MHHEpAIbHBIX YAOOpEeHHH. XUMHUYECKOEe 3arps3HEeHHe
OKpYy’Kalolled cpeabl COeNMHEHHSIMHM a30Ta (KHCIOTHBIE IO, 3arpsi3HEHUe
BO3/1yXa, MOYBbI U BOJJOEMOB)

®ochop, amnorponHsle Moaudukanuu ¢Gocdopa, (U3MUECKHE U XUMHUYECKHE
cBoiictBa. Oxcun ¢ocdopa(V) u docdopnas kucinora, GU3NIECKUe U XUMHUECKHUE
cBoiicTBa, mnomydenue. lcmnomb3oBanue QochaToB B KauecTBe MHUHEpATbHBIX
ynoOpeHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynnsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTEMEHH OKHUCICHUS. YTJIEpoja, aJIOTPONHbIE MOAU(PUKALNY,
pacrpocTpaHeHue B MpHpoJie, pU3NUECKue M XUMHUYECKHE CBOMCTBA. AncopOuus.
KpyroBopor yrmepoga B mnpupoae. Oxcunsl yriaepona, uX (UHYECKHE W
XUMHUYECKHE CBOIMCTBA, JIeMCTBUE HA JKHUBbIE OPraHU3MBbl, IIOJTYY€HUE U IPUMEHEHHE.
Okojoruyeckue MnpoOiembl, CBsizaHHble ¢ okcugoM yriaepoaa(lV); rumotesa




2.6

2.7

r100aTbHOTO TOTEIUICHHUS KJIMMaTa; MapHUKOBBIA 3P dekT. YrompHas KUcIoTa U e
COJIM, HX (I)I/I?)I/I‘-ICCKI/IC U XHUMHWYCCKHUC CBOﬁCTBa, MOJIYYCHHUC W TPUMCHCHUC.
KavecTBeHHast peakiusi Ha kapOoHaT-uOHBI. Vcnonb3oBaHHe KapOOHATOB B OBITY,
MCIUIHHC, IPOMBIINIJICHHOCTU U CCJILCKOM XO035HCTBE

[lepBoHavanbHbIC MOHSATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yriaepoaa (MeTaH, 3TaH, STHIEH, alleTHJICH, ATaHOJ, INIMIEPUH, YKCYCHasl KHUCIIO0Ta).
Wx cocraB u xumudeckoe crpoeHue. [ToHsaTHEe 0 OMOIOTHYECKH BaKHBIX BEUIECTBAX:
KUpax, Oelkax, yrieBoJaXx — M HMX pOJIM B JKM3HM 4eloBeka. MaTepuanabHoe
€JIMHCTBO OPraHUYECKUX U HEOPTAHHMUECKUX COCIUHEHUN

Kpemuuii, ero ¢usnveckue W XMMHYECKHE CBOMCTBA, MOJIyYCHHE M TPUMEHEHHUE.
Coenunenns kpeMHus B npupoze. Obmuwe npeacrasicaus 00 oxcuae kpemuus(lV)
U KpeMHUEeBOH kuciore. CHIMKAThl, WX HCIOJIB30BaHWE B OBITY, MEIUIIMHE,
IPOMBIIUICHHOCTH. BakHeillne crpouTenbHble MaTepHallbl: KepaMHuKa, CTEKJIO,
eMeHT, OeToH, kene300eroH. [Ipobiempl  0€30MACHOTO  HCIIOIB30BAHHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

3.1

XYUMUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOCTB
COJITHOW KHCJIOTBHI; TPOBEJICHHE KAueCTBEHHBIX pEaKUUid Ha XJIOPUA-HOHBI U
HaOIO/IEHUE TPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpa)karolue (QU3nUYecKue Hu
XUMHUYECKHE CBOMCTBA TAJIOTCHOB M WX COCAMHEHHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIOB); O3HAKOMJICHHE C oOpa3laMu XJOPUAOB (TaJOr€HU]IOB);
03HAaKOMJICHHE C o0pa3liaMu Cepbl U €€ COSIUHEHUAMH (BO3MOXXHO HCIIOIb30BAHHE
BUJICOMATEPHAIIOB); HaOMIOJeHHE Tpoliecca OOyriuMBaHUs caxapa IMoJA JeiCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI; HW3YyYEHHE XUMHYECKHX  CBOWCTB
pa30aBIeHHOIN CEepHOM KHCIOTHI, IPOBEICHNE KAaYECTBEHHON peakluu Ha cyibdar-
WOH W HaOJIIOJICHWE TpU3HAaKa e MPOTEeKaHWs; O3HAKOMIICHHE C (PHU3UYCCKHMH
cBoiictBamu a3ota, (ochopa U UX CcoeIWHEHUN (BO3MOXKHO HCIOIb30BAHHE
BUJICOMATEPHAIIOB), 00pasmaMu a30THBIX W (HOCHOPHBIX yMOOpEeHUil; TOTydYeHUE,
coOupaHHe, pacro3HaBaHWE M UW3YYCHHE CBOWMCTB aMMHaKa; MPOBEICHHE
KaueCTBEHHBIX PEaKIuil Ha MOH aMMOHHUS U (ochaT-uoH U U3ydyeHHEe MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICUCTBUE KOHUEHTPUPOBAHHOW A30THOM KHCIOTBI C MEIBIO
(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHUAIIOB); M3y4YCHHE MoJenen
KPUCTATIMYECKUX pPemETOK anMasa, rpadura, ¢QynnepeHa; O03HAKOMJICHHE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM yIIEM W
YCTPOMCTBOM MPOTHBOrasza; MOJNyueHUe, COOMpaHHe, paclio3HaBaHME U H3YyYCHUE
CBOMCTB YIJICKMCIIOTO Ta3a; MPOBEICHHE KAYeCTBEHHBIX peakluii Ha KapOoHaT- U
CHUJIMKAT-UOHBl ¥ W3Y4YCHHE TPU3HAKOB WX TPOTEKAHUS; O3HAKOMIICHHE C
MPOJYKUHUEW CHIIMKATHON MPOMBILUIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe «BaxHenre HeMeTaulbl U X COSTUHEHUS)

MeTtamisl 1 X COeTMHEHUS

OO0mas XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nonoxkeHus B Ilepuoanueckoil cucreme xumuueckux sneMeHtoB .M. MenneneeBa
U CTpoeHusi aToMOB. CTpoeHUE METAIUTOB. MeTajuindeckasi CBSI3b U METaJlJInyecKas
KpUCTAJUTMUECKas pelI€TKa. DIEKTPOXUMUUYECKHUM psiJl HAPSKEHUN METaNIOB

3.2

3.3

Ouznyeckue U XUMHYECKHE CBOWCTBA MeTawioB. OOmue crnocoObl MOTYYSHUS
MetawioB. [loHATHE O KOPpPO3WM METAJJIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI WX OT
koppo3uu. CraBel (cTanab, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) M UX MPHUMEHEHHUE B
OBITY U TPOMBIIIIIEHHOCTH

[[enounsle Metamasl: mojoxkeHue B [lepuoguueckoit cuctemMe XHMHYECKUX
aneMmeHnToB .M. MeHneneeBa; CTpO€HME MX aTOMOB; HAaxOXICHHE B IPUPOJE.




3.4

3.5

3.6

®dusndeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUAbl U
TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMCHCHI/Ie IISJIIOYHBIX METAJIJIOB U UX COe,Z[I/IHeHI/II\/JI

[[{esrouHO3EMENBbHBIE METAUIBI MAarHUM M KaJbLMi: 1oJoxkeHue B [lepuoanueckoi
cucremMe xumuueckux oaneMmeHtoB JI.M. MenneneeBa; crpoeHMe HX aTOMOB;
HaxoJeHue B npupone. GU3ndecKue U XMMUYECKUE CBOMCTBA MarHus U KaJbLIUs.
Baxmueilimue coeauHeHus Kaiablus (OKCUA, THUAPOKCHN, cosn). XKECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEHUs

AmomuHui: nonoxenue B Ilepuognueckoil cucteme xummueckux 3neMeHtoB [I.U.
MeneneeBa; CTpoeHHe aToOMa; HaXOKICHHE B Ipupoge. Pusndeckue U XUMUYECKUE
CBOMCTBa aTIOMUHHA. AM(pOTEpHBIE CBOMCTBA OKCH/A U THIPOKCUIA ATFOMHHUS

Kene3o: nonoxenue B Ilepronnueckoll cucremMe XUMHUYECKUX 3yemeHToB J[.U.
MenneneeBa; CTpoeHHE aTOMa; HaXOXAeHHUE B mpupoje. Puznueckue U XUMHYECKHe
cBoMcTBa kene3a. Okcuabl, ruapokcunsl u conu sxeneza(ll) u sxenmesza(lll), ux
COCTaB, CBOICTBA U MOJIyYeHUE

3.7

XVUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMi METaJJIOB U CILIaBOB, UX
(U3HYECKUMU CBOWCTBAMU; U3YYCHUE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA
KaTbllUsi W HATPUS C BOJMOM (BO3MOXKHO WCIOJB30BAHHE BHICOMATECPHAIIOR);
HCCJIEIOBAaHUE CBOMCTB >KECTKOW BOJBI; MpoIlecca TOPEHHs JKejle3a B KUCIOPOe
(BOBMOXKHO  HCIIOJNIb30BAHME  BHJAEOMATEPUANIOB);  MPHU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEAKIIMK Ha MOHBI (MarHus, Kajablys, allOMUHUS, [IUHKa, xee3a(ll)
u keneza(lll), memu(ll); HaOGmrOomEeHWEe W OMHMCAHHWE TMPOIIECCOB OKPAITUBAHMS
IUITAMCHH WOHAMHU HATpUs, KaJIMg H Kb (BO3MOXHO HCIIOJIb30BAHKE
BUJICOMATEPHAJIOB); UCCIEA0BaHNE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U
TUIPOKCUIA IIUHKA; PEUICHHE JKCIICPUMCHTAIBHBIX 3a1a4d 1Mo TeMe «Baxueime
METAJIJIbl U UX COETMHEHUS

XuMus U OKpYyXKaromasa cpeaa

4.1

Hosrlie MaTCpHraJibl U TCXHOJIOTHUHU. BemectBa u MaTcpHuaJibl B MMOBCEAHEBHOM KU3HU
YeIoBeKa. XUMHUSI U 300pPOBEE. be3omacHoe nConbL30BaHNE BEIECTB M XUMHUUECKUX
peaKI.[PII’I B 6HTy. HepBa;I IMOMOIIb ITPpU XUMHUYCCKUX 0KOI'aX U OTPABJIICHUAX

4.2

4.3

OCHOBBI DKOJIOTMYECKOM TI'PaMOTHOCTU. XMMHUYECKOE 3arpsA3HEHHME OKpYXKarolleu
cpeapl ITJIK. Ponp xuMum B pemieHuu 3Kojorudeckux npodaem. Ilpuponnsie
UCTOYHUKU YTJIEBOJAOPOAOB (yroib, NPUPOAHBIM Tra3, HePThb), MPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY M IPOMBIIIEHHOCTH

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB MaTepHajoB (CTEKJIO, CILIABBI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJibTaTaM 02a30BOI0
MPOBEPSAEMOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/IibHOM NPOrpaMMbl OCHOBHOTI'0
TpeOoBaHusi  00uero oopazoBanusi Ha ocHoBe ®I'OC

1 [IpencraBnenue:

O T[I03HAaBAaEMOCTU SIBJICHMW MPUPOJBI, TMOHHUMAaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH Hayku Kak oO0JIaCTH COBpPEMEHHOIO

11 €CTeCTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyJIbTypel U TNPAKTHYECKOU
NeSITeIbHOCTH YeJIOBEKa B YCIIOBUSX COBPEMEHHOI'0 OOIECTBA; TIOHUMaHUE
MeCTa XUMUU CPEJU IPYIrUX €CTECTBEHHBIX HAyK

0 HAy4YHBIX METOJaxX IO3HAHUS, B TOM YHCJIE SKCHEPUMEHTAIBHBIX U
TEOPETUYECKUX METOAAaX MCCIEIOBAHUS BEIIECTB M U3YUCHUS XUMHUECKUX
peakiuii; yMEHHE HCIOJIb30BaTh MOJIETU Il OOBSCHEHUS CTPOCHUS
aTOMOB M MOJICKYJI

1.2

0 cdepax MpodecCHOHATBHON EATEIFHOCTH, CBA3aHHBIX C XHMHEU H
COBPCMCHHBIMU TEXHOJIOTUAMU, OCHOBaHHBIMH Ha JOCTHIKCHUAX
XMMHUYECKOH HayKH, YTO TO3BOJHUT O0YYAIOIIMMCS PACCMAaTPUBATh XUMHIO
Kak cdepy cBoeil Oymymield mpodecCHOHANBHON AEATEIIbHOCTH U CIeNaTh
OCO3HaHHBII BBIOOP XMMHHU KaK MPO(UIEHOTO MpeAMeTa P Iepexo/e Ha
YPOBEHb CpeHEro 00111ero oopazoBaHus

1.3

Bnagenue cucreMoit XMMHUECKUX 3HaHHUH U YMCHHUEC NIPUMCHATL CUCTCMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BAKHEHUIIINE XUMUYECKHE TOHATHS: XMMUYECKHUM JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE U CJIOXKHOE BELIECTBO, OAHOPOJAHASA U HEOJHOPOIHAS
CMECh, OTHOCHTENBHBIC aTOMHAas M MOJEKYJSIpHAs Macchl, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIH OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJb (CpelHss), XMMHUYECKasi peaklius, PeaklUu COEIUHEHUS,
peaKLuu Pa3IOKEHUsS, PEeaKIMM 3aMELICHUs, Peakuu oOMeHa, TEIIOBOM
3QQEKT peakyu, 9K30- U HIOTEPMHUECKHE PEaKIUU, PACTBOP, MACCOBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCUHEHUH, MacCoBasi J0JI U NPOLICHTHAs
KOHLIEHTPALlMsl BEIECTBA B PAcTBOPE, SJIpPO aroMa, JJIEKTPOHHBIM CIIOU

2.1 aToma, aToMHas OpOWTallb, paJAWyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKHUCJICHUS, XUMHYECKAs CBA3b, IJIEKTPOOTPULATENBHOCTh, IOJIApHAs U
HEMOJISIpHAs KOBAJIEHTHAsl CBsA3b, MOHHAs CBSA3b, METAJUIMYECKas CBSA3b,
KpUCTaJUIM4yeckass  pemérka  (aTomMHas,  HOHHAs,  MeTaJuIn4ecKas,
MOJIEKYJISIDHAsl), WOH, KaTHOH, AaHWOH, OJJIEKTPOJIUT U HEIIEKTPOJIMUT,
NEKTPOIUTHYECKAass  AMCCOLMALUS,  PEeaklMu  HOHHOro  oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE peakuuu, OKUCJIUTETb u
BOCCTAHOBHTEINb, OKHCICHHE U BOCCTAHOBIIEHUE, JIEKTPOIIN3, XMMHYECKOE
paBHOBecHe, 0OpaTUMbIE U HEOOpaTUMbIE PEAKIMH, CKOPOCTh XUMHUECKON
peakunu, katanmsarop, IT/IK, koppo3ust MeTamioB, CIIaBbI

OCHOBOITOJIATAIOIIME 3aKOHbl XMUMHHU: 3aKOH COXPAaHEHUs  MAacChl,
2.2 nepuoanueckuid 3akod .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOraapo




TEOpUu XUMUH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus

23 ANEKTPOIUTUIECKON TUCCOIIUAITUU

3 Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :
yMEHHUE NPaBWIBHO MCIOJIb30BATh M3YUYEHHBIC BEIIECTBA U MaTepHalbl (B
TOM 4YHUCJI€ MUHEpaJibHbIE YAOOpEHHs, METAJUIbl U CIUIaBbl, MPOAYKTHI
nepepadoTKHU MPUPOJHBIX UCTOYHUKOB YTIIEBOJAOPOOB (YIJIsl, IPUPOIHOTO

3.1 rasa, HepTH) B OBITY, CEJIbCKOM XO35IHCTBE, HA MTPOU3BOJICTBE U IOHUMAHUE
3HA4YEeHHUsI KHUPOB, OCIKOB, YIJICBOAOB JJIsi OPraHU3Ma YEIOBEKa; yMEHHE
MIPOTrHO3UPOBATH BIMSHUE BEHIECTB U XMMHUYECKHUX MPOIECCOB HA OPTaHU3M
YeJIOBEKA U OKPY’KAIOIYIO IPUPOJIHYIO CPESY

39 YMEHHE WHTETPUPOBATh XWMUYECKUE 3HAHHUS CO 3HAHUSAMH JAPYTUX
y4eOHBIX MPEIMETOB
HaJW4Yue OmbITa paboThl C Pa3iIMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU I10

3.3 XUMUM  (Hay4yHas M HAy4yHO-NIONYJSpHAs  JIUTEepaTypa, CIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
yMeHHE OOBEKTHBHO OIICHWBATh HWH(POPMALMIO O BEIIECTBAX, WX

3.4 MIPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHUN U YMEHHE HCIIOJIb30BaTh €&
JUISL pelIeHus1 y4eOHO-TI03HABATENbHBIX 33124
Brnanenne ocHoBaMHM TMOHATHUHHOTO ammapara ¥ CHMBOJHYECKOTO S3bIKa

4 XUMHH JIJIS1 COCTaBJieHHsI (POpPMYJ HEOPTaHWYECKUX BEIIECTB, YpaBHEHUI
XUMHAYECKHX PEaKIUi; oOCHOBaMH XxuMmu4deckoi HomeHnkinatypsl (IUPAC u
TPUBUATILHOM )
YMeHue OOBSICHATH CBS3b MOJOXKEHUS »3ieMeHTa B I[lepuoamueckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYCCKUX

5 JJEMEHTOB (CocTaB | 3apsj  sapa, OOIIee YUCIO dSJEKTPOHOB),
pacrpenieNieHueM DIIEKTPOHOB TI0 JHEPreTHYECKHM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPUOJIOB, KAITUs U KaIbIIHsI
[IpencraBieHre O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX
JJIIEMEHTOB (pazuyc aToMma, OJJIEKTPOOTPHUIATENBHOCTE), MPOCTHIX U

6 CIIOKHBIX BEIIECTB OT MOJOKEHUs MeMeHTOB B [lepuoaudeckoii cucrteme
(B MaJBIX TEPUOJAX W TJABHBIX MOJTPYIIAX) H ICKTPOHHOTO CTPOCHHS
aToMa

7 YMeHue Ki1accupuIpoBaTh:

7.1 XAMHYECKHUE JIEMEHThI

7.2 HEOpraHMYECKHE BEIIeCTBA

7.3 XUMUYECKUE PEAKIIUH

8 YMeHue ornpenensTh:

8.1 BaJCHTHOCTh M CTETICHb OKHCIICHUS XUMUYECKUX IIEMEHTOB, 3apsi/] HOHA

8.2 BHUJT XUMHUYECKOW CBSI3M M THUN KPUCTALIUYECKOH CTPYKTYpHl B
COCIMHEHUSIX

8.3 XapakTep Cpeibl B BOJAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITUTEIh © BOCCTAHOBUTEIb

9 YMeHne XxapakTepu30BaTh GU3NIECKHE M XUMHUECKUE CBOICTRA!
MPOCTHIX BEMIECTB (KHCIOPO, O30H, BOJIOPOJ, IpaduT, anMas, KpeMHHUH,

9.1 a3oT, (ocdop, cepa, xmop, HATPUH, KA, MATHUN, KaJIbIHi, aTIOMUHUH,
KEJEe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,




XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI W THAPOKCHIbI MeTawioB I-11A
rpyn, amtomunus, meau (1), nunka, sxenesa (11 u Il), okcuast yrnepona
(1 u 1V), kpemuust (1V), azora u docdopa (Il u V), cepur (IV u VI),
CepHHCTasi, CcepHasi, a30TUCTas, a30THas, QocdopHas, yroyipHasi,
KPEMHHEBasi KUCJIOTA U MX COJIH)

IIPOTHO3UPOBATh U XapaKTEPHU30BaATh CBOMCTBaA BCIIECCTB B 3aBUCHUMOCTH OT
HX COCTaBa W CTPOCHHA, INMPUMCHCHUC BCHICCTB B 3aBUCHUMOCTH OT HX

93 CBOMCTB, BO3MOXKHOCTb NPOTEKAaHUS XUMHUYECKHX TIpEBpallleHui B
Pa3IUYHBIX YCIOBUSIX
10 YMeHue COCTaBISATh MOJCKYJSPHBIC U HOHHBIC YPAaBHEHUS PEAKIUi, B TOM
qHCle!
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKITHil
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA HM3YyYEHHBIX KIIACCOB (TPYIIM)
HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYUCISATh (TPOBOUThH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COSTMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSAM XMMHUYECKUX PEaKIMi M HAXOJUTh KOJMYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WX MTPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMHA HAy4YHOTO IO3HaHWs (HAOJIOJCHWE, W3MEpeHHeE,
121 IKCIIEPUMEHT, MOJETUPOBAHUE) MPU H3YYEHUH BEIIECTB U XHUMHUYECKUX
SIBJICHUHW; yMEHHE C(OpMYTHpOBaTH MPOOJIIEMY W TPEIIOKUTH MyTH €&
pelieHus
122 0e30MmacHo# paboThl ¢ XUMHUUECKUMHU BEIIECTBAMH, XUMHUYECKON TOCYI0H U
71a00paTOPHBIM 000PYI0BAaHUEM
npaBujiaMyd 0€30MacHOTO0 OOpaIeHusl C BEIIECTBAMH, WCIIOIb3YEMBIMH B
MOBCEIHEBHON JKM3HM, TpaBUIAMH TOBEACHHUA B IENAX COepexeHUs
12.3 3/I0POBbSI U OKpPY)KAIOIIEH MPUPOJHON Cpenbl; TOHWMaHHUE Bpea
(omacHOCTH) BO3/ICUCTBUS Ha KUBBIE OPTaHU3MBI OINPEIEIEHHBIX BEIIECTB,
CIIOCOO0OB YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hannune mnpakTUyecKuX HABHIKOB IIJIAHUPOBAHUS M OCYIIECTBICHHS
CIIETYIOIINX XUMUYECKUX IKCIIEPHUMEHTOB:
M3YYCHHE W ONHUCaHWe (DU3MYCCKUX CBOWCTB BEIIECTB, O3HAKOMIICHHE C
13.1 (U3MYECKUMHU U XUMUYECKUMH SIBICHHUSIMH; OIBITHI, WJUTIOCTPUPYIOIIHE
MIPU3HAKH TTPOTEKAHUS XUMHUECKUX PEaKIIAN
13.2 M3y4deHre CIOCO00B pa3ieieHus] cMecei
MOJIyYeHUE KUCIIOPOJa Y M3YYCHHE €r0 CBOKCTB; IMOJYYCHHE BOJIOPOaA U
13.3 M3YYCHHE €r0 CBOWCTB; IMOJYYCHHE YTIEKHUCIIOrO0 raza M H3y4eHHe ero
CBOICTB; MOJYYCHUE aMMHaKa U U3Y4EHUE €ro CBOMCTB
134 NPATOTOBJICHNE  PacTBOPOB  C ONpeNenEéHHONM  MAaccoBOM  AOJeH
pacTBOPEHHOTO BEIIECTBA
135 MMPUMEHEHUE WHIUKATOpOB (JIaKMyca, METHJIOpaHXa Hu ¢eHondTarienHa)




JUISL OIIPEJICJICHUS XapaKTepa cpeibl B paCTBOPax KUCIOT U LIEI0Ye

13.6

13.7

HCCIIeJOBaHNE UM OIMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX
KJIaCCOB; HM3Yy4YEHHE B3aUMOJCHCTBUS KHUCIOT C METaUIaMM, OKCHAAMHU
METaJIOB, PAcTBOPHUMBIMU KM HEPAaCTBOPHUMBIMH OCHOBAaHHSIMH, COJISIMU;
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHHUI; BBITECHEHHE OJHOI0 MeTajlia
IpyrUM M3 pacTBOpa COJH; HCclefoBaHHE aM(OTEpHBIX CBONCTB
TUAPOKCHJIOB aJTIOMUHHUS U IIMHKA

pelieHrue 3KCIEePUMEHTAIbHBIX 3a7au 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIUHEHUN»; «DJIEKTPOIUTUYECKAsT JIUCCOLIUAIIUSY,
«Baxxneimume HeMeTallNIbl U UX COCAMHEHUY, «BakHeHuIme MeTaniabl U UX
COCITUHECHHU

13.8

14

141

XUMHAYECKHE AKCIEPUMEHTHI, WLIIOCTPUPYIOIIUE TNPU3HAKU TPOTEKAHUS
peakuuii FOHHOTO 0OMEHA; KaYeCTBEHHBIC PEaKINK Ha MPUCYTCTBYIOINE B
BOJIHBIX PAcTBOpAx MOHBI: XJIOPHUA-, OpOMUI-, HOAH-, CYIb(at-, pocdar-,
KapOOHAT-, CHUJIMKAT-aHWOHBI, THIAPOKCUI-UOHBI, KATHOHBI aMMOHUS,
MarHus, KaJblus, allOMHHUS, kene3a (2+) um skemeza (3+), meau (2+),
IUHKA

YmMmenue:

npeaAcCTaBJIsATb PE3YyIbTAaThI OKCIICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB u T3.6JII/III U BbBIABJISITb OMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3UM MCKAY PCaAJIbHO Ha6J'IIOI[aeMbIMI/I XUMHNYCCKUMHU
ABJICHUAMHA W IpoHecCaMH, IMPOUCXOAAINIMMU B MAKpO- MU MHUKPOMHPC,
OOBACHATH IMPUYUHBI MHOFOO6p&3H5{ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kox [IIpoBepsiemblii 3jieMEHT CO/IepPKAHUSA

1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHUS

1.1  Ywuctsle BemecTBa U cMecu. CIocoOBI pa3ieieHus: cMecei

19 ATOMBI M MOJEKYJbl. XHUMUYECKUE 3JeMEHTbl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[TpocThie U ClIOKHBIE BEIIECTBA.

13 Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKUX 3J1eMEHTOB. CTeneHb
OKUCJIEHHUS

14 3aKOH NMOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTENbHAS
MoJIeKyJIsipHasi Macca. MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B COSMHEHUH

15 KomnyectBo BemectBa. Monbk. MonspHas wmacca. Momsipablid 00bEM  Ta30B.
B3aumocBs13b KoMuecTBa, MacChl U YKCIIa CTPYKTYPHBIX €IMHULL BELIECTBA

16 ®uznyeckue U XMMHUUYECKUE SIBICHUA. XUMHUYECKas peakiuss U e€ NMPU3HAKU. 3aKOH
COXPaHEHUS MAaCChl BEIECTB. XUMUUYECKUE YPaBHEHUS

9 [lepuoanueckuii 3akoH u Ilepuomnueckas cucremMa xumudeckux asnemeHToB JI.U.
MenneneeBa. CTpoeHHE aTOMOB
[lepuoanueckuii 3akoH. llepuomuueckass cucrema XuUMHYeCKHX »dnemeHToB JI.U.

2.1 Menneneesa. [lepuoasr u rpymmbl. PU3NYECKUN CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB
NepUoa U TPYMIIbI AJIEMEHTa
Crtpoenue aromoB. CocraB aromubIX sgep. M3otombl. OnekTponbl. CrtpoeHue

2.2  DJIEKTPOHHBIX 000JI0UeK aTOMOB MepBBIX 20 XUMHYECKHX 3JeMeHTOB llepmommyaeckoii
cuctemsl [I.1. MeHnneneeBa
3aKOHOMEPHOCTH B HW3MEHEHHUU CBONCTB XHMHYECKHUX OJIIEMEHTOB TEPBBIX TPEX

o3 | TIEPHOZIOB,  Kamms, — KayblHs (panuyca  aToMOB,  3JIEKTPOOTPHUIATEIBHOCTH,
METAJUINYECKUX U HEMEeTAJUIMYECKHX CBOMCTB) M UX COEIMHEHHH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leprondeckoii cucteMe U CTpOEHUEM MX aTOMOB

3 Crpoenue BeriecTna
Xumuyeckass  cBs3b.  KoBaseHTHass ~ (mojsipHass W HEMOJISIpHAsi)  CBSA3b.

3.1  DneKkTpoOTpPHLATENBHOCTh XUMHUYECKUX 3JeMeHTOB. MoHHas cBsa3b. Mertamnmnueckas
CBSI3b

39 TI/IHvLI KPUCTAITMYECKUX PEIIETOK (aTOMHaiI, HOHHAA, MeTajsin4ecKkas), 3aBHCHMOCTD
CBOICTB BellleCTBA OT THUIA KPUCTAJUINYECKON PEIIETKY U BUJAa XUMUYECKOU CBSI3U

4 Baxneiiue npeactaBuTeNIn HEOpraHUYecKux BemlecTB. HemeTamisl 1 ux coequHeHus.
MerTanibl ¥ X COeTUHEHHS
Knaccugpukanuss ¥ HOMEHKJIATypa  HEOPraHMYECKMX  COEAMHEHHUIl:  OKCHIOB

41 (comeobpazyrole: OCHOBHBIE, KHUCIOTHbIE, aM(OTEepHbIE) U HECoJIeo0pa3yrolue;
OCHOBaHMHU (IIENOYM M HEPACTBOPHMBbIE OCHOBAHMS); KUCIOT (KUCIOPOACOEpKAIUE U
OeCcKHUCIOPOAHbIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42 Oduznyeckue M XUMHYECKHME CBOICTBa MPOCTHIX BEIIECTB-HEMETAIOB: BOAOPOJA,
XJIOpa, KUCIOPO/a, cepsl, a30Ta, Gocdopa, yriepojaa, KpeMHHS
dusnyuecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATpHS,

4.3 | Kamus, MarHus W KaJblWs, aTFOMHHUSA, XKelle3a. DIIEKTPOXUMUYCCKUN Psifl HAPsHKSHUH
METaJIOB

44 Ouznyeckue M XUMHYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHUH HEMETaJJIOB:

XJIOPOBOJIOPO/JIa, CEPOBOJOPOAA, AMMHAKA




4.5

®dusndeckue U XUMHUYECKHE CBOMcTBAa okcuzoB HemertawioB: cepsl (1V, VI), azora(ll,
IV, V), docdhopa(lll, V), yrmepoma(ll, V), xpemuusa(lV). IlomydeHue okcumoB
HEMETaJIOB

4.6

4.7

4.8

Xumudeckue cBoiictBa OkcHioB: MeTauioB IA—IIIA rpynn, nuaka, mexu(ll) u xenesa(ll,
I11). TToyueHne OKCUIOB METAILIIOB

XVUMHUYECKHUE CBOMCTBA OCHOBaHHMA UM aM(OTEPHBIX THUIAPOKCUIOB (HA TIpUMEpe
TUAPOKCUIOB ATIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHMil U amMpOTEpHBIX
TUIPOKCUIOB

OO0mue XMMHUYECKHME CBOMCTBA KHUCIOT: XJIOPOBOAOPOJHOW, CEPOBOJOPOJIHOM,
CEpPHHUCTOM, CepHOH, a30THOU, (ochopHOM, KpeMHHEBOH, yroiapHOH. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucior. Ilomyduenue
KHUCIIOT

4.9

OO0mre XUMHYECKUE CBOMCTBA cpeHuX coseld. [lomyuenue coei

4.10

[onmyuyenue, cobupanue, pacrio3HaBaHUE BOJIOPO/A, KUCIOPO/Ia, aMMUAKa, YTIEKHCIOrO
rasa B jaboparopuu

411
4.12

5.1

5.2

5.3

5.4

[Tomyuenue ammuaka, CEpHOM U a30THOM KHUCIOT B MpoMbIluieHHOCTH. O011ue crnocoObl
MOJTYYEHHS] METAJIJIOB

I'enernueckas cBsA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COEAUHEHUI

XUMUYECKUE PEAKIIUU

Kiaccupukanust XdkMUYIECKIX PEaKkIui 10 pa3InIHBIM IPU3HAKAM: 10 YHCITy U COCTaBYy
YUaCTBYIOIIMX B PEaKIMH BELIECTB, [0 TEIJIOBOMY (D (PeKTy, MO0 U3MEHEHHUIO CTeNeHEeH
OKHCJICHUSI XUMHYECKUX JIEMEHTOB

TernoBoil 3PQexT XUMHUECKON peaklnH, TEPMOXUMHYECKHE YpaBHEHHS. DK30- U
SHJOTEPMUYECKUE PEAKIIMU. TePMOXUMUYECKNE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE — peakiuu. OKUCIUTENIM U BOCCTAaHOBUTEIH.
ITpoueccsl OKHCJICHUS u BOCCTAHOBJIEHUS. DNEeKTPOHHBIN OanmaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIbHON pPEaKIUN

Teopust >MeKTpONUTHYECKOW auccouuanuu. KaTHOHBI, aHUOHBI. JIEKTPOJIUTHI U
HEeRNIeKTPoNuThl. CUITbHBIE U clla0ble 2NeKTPOIUThl. CTeneHb AUCCOIUAIIH

6.1

6.2

6.3

6.4

Peakiun moHHOro 0OMeHa. Y cloBUs NMPOTEKAaHUS peakUii HOHHOTO OOMEHa, MOJIHbIE U
COKpaIlICHHbIE HOHHBIE YPAaBHEHHUSI PEAKIIUI

XHUMHS ¥ OKpYXkarolas cpeia

BemecTBa 1 Marepuanbl B IOBCEIHEBHOM JKU3HU yesnoBeKa. besonacHoe ucmnonbp3oBaHue
BEIIECTB M XMUMMYECKMX peakuuil B jabopatopuu u Obity. IlepBas momouib mnpu
XUMHYECKHX 0KOTax M OTPaBICHUSX

XUMUYECKOE 3arpsi3HEHUE OKpYXKalollel cpenbl (KUCIOTHBIE MO, 3arps3HEHUE
MOYBBI, BO3/yXa U BOJAOEMOB), CITOCOOKI ero npeaoTpaiieHus [IpenensHas nonycrumas
koHneHTpanus BemecTB ([IJJK). Ponb Xxumuu B pelieHHH SKONOTHMYECKUX MPOOIIeM.
VYcunenne napHukoBoro 3¢ dexra, pazpynieHne 030HOBOTO CIIOS

[Ipumenenue cepwl, a3zota, Gocdopa, yriaeposaa, KpeMHHS U UX COCIUHEHUU B OBITY,
MEIUIMHE, MPOMBIIUICHHOCTH U CeJIbCKOM Xo3siicTBe. IlpuMeHeHne MeTamioB u
CIUIaBOB (CTajb, YYryH, AIOPaIIOMUHHUI, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coeauHeHuil. IloHsATHE O KOPPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3aIIUTBI MX OT
KOppO3UHU

[TpupoaHbIE UICTOYHUKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN ra3, HE(PTH), MPOTYKTHI UX
nepepaboTku (O€H3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HCpBOHa‘{aJ'ILHLIe MIOHATHS 00 OPraHnvCCKUX BCHICCTBAX KdAK O COCAMHCHUAX YIJICPOAad




(MeTaH, 3TaH, STHWIEH, AIlCTWJICH, STaHON, TJMIEPHH, YKCYCHas KucioTa). [lonsrue o
OMOJIOTHYECKH BAXKHBIX BEIIECTBAX: KHUpax, OENKax, yriaeBolaX — W UX POJH B JKU3HU
YeIIoBeKa

7 Pacuérer:

7.1  mo dhopmysaM XUMHUYECKUX COCTMHCHUI

7.2 | macchel (MaccoBOil) 10JIM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 0 XMMHYECKHM YPaBHEHUSIM




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumusi: 8- kiacc: 0a30BbIid YPOBEHb: YUECOHUK; S-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. I'abpuensu O. C., Bockoboiinukona H. I1., flmrykoBa A. B. HacronbHas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoaudeckoe nocodue. - M.: [poda, 2021.

2. l'abpuensu O. C., SAmykoBa A. B. Tetpanp /1st 1a00paTOpHBIX OIBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: Ipoda, 2022.

3. lN'abpuensn, O. C. Meroaunueckoe nocooue k yueonuky O. C. 'abpuensHa
«Xumust». 8 kiace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 9 ximace / O. C. 'abpuensta. — M. : IIpoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptol K yueoHuky O. C. I'abpuensana « Xumusl.
8 kiacey : metonuueckoe nocodue / JI. . Acanoa. — M. : Ipoda, 2020

6. Xumus : TexHosornueckue kaptol K yueoHuky O. C. I'abpuensana « Xumusl.
9 knaccy : Mmeroaudeckoe nocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KoHTposIbHBIE U TpoBEpOUYHBIE padoThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: Ipoda, 2022.

8. Xumus (6a30BbIit ypoBeHb). Peanuzanus tpedboBannii ®I'OC ocHoBHOTO
oO1ero oopazoBanus: MeTouueckoe nocobue s yuurens / Kasepuna A. A.,
IInuyruna I'.B.; mox pexn. I'. B. ITnuyrnnoi. M. : ®I'BHY «ucTuTyT
cTpareruu pa3zButus oopazoanus PAOy», 2022. 81 c.:

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
https://m.edsoo.ru
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