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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1Ma€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl IO XHMHUHU, OMPENENSCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETrocsi IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaKk OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCA HAa OCHOBE OSMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHuWe XMMHU MPOUCXOJHUT C MPUBICUCHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHHH K HAyYHBIM METOJlaM T[IO3HAaHUS TPH HW3YYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUU MpaBWJ O€30MacHOro oOpamieHus ¢ BEUIECTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOyYalOIUXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacos: B 8 kinacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUME OBYYEHUA

8 KNIACC
IlepBoHayaIbLHBIE XMMUYECKUE TOHATHS
[Ipenmer xumuun. Ponp XuMHUM B )KU3HU Y€JIOBEKa. XMMUA B CUCTEME HAyK. Tena u
BemiecTBa. DU3NUYECKHE CBOWCTBA BEIIECTB. ATPETAaTHOE COCTOSIHUE BEILIECTB.
[lonsiTue 0 Meronax mo3HaHUs B XUMHUH. Yucthle BemecTBa U cMecu. CriocoObl
pas3zelieHusl CMECEM.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi macca. MaccoBas J0JisI XUMAYECKOTO 2JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUYECKHUE SBJICHHS. XUMHUUYECKasi peakius u e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

XumuuecKkuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYAOW, MpaBWjiaMu padOThl B JIaOOpaTopuu H
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PYTOBAaHUEM, U3yUYEHUE U ONKCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIHUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kele3a ¢ pacTBopoM cos meaun (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJEJIEN MOJICKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB
Bo3nyx — cmech razoB. CocraB Bo3znyxa. Kucmopon — 3ieMEHT W MpPOCTOE
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 70Ji BEIIECTBAa B PaCTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbI. OCHOBAHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpasyroniye  (OCHOBHBIE, KHCJIOTHblE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHMIA.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMennt .
KauecTBeHHOE ompeneneHue CcoIepKaHus KUCIOpOJda B BO3AYyXE, IOJYYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBECHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U IIEJI0YHO3EMEIIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonuueckoit cucrtembl xumuueckux snemeHToB /. . Menneneea. Ilepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. llOHHas CBs3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

N3yuenne o00pa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAMH KHUCJIOT W WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).



Meosicnpeomemmnuie cea3u

Peanuzamuss MeXNpeaIMETHbIX CBA3€M NpU HM3YyYEHUHM XUMHUUM B &8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukanus, TEepPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus
[lepuonnueckuit 3akoH. Ileprnoanueckas cucreMa XUMHAYECKUX sneMmeHToB Jl. .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCJIMHEHUN B COOTBETCTBUU C IMOJOKEHHEM »3JIEMEHTOB B Ilepuoauueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIWYECKUX
peLIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Kiaccudukanys m HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKHE
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, T€HETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Kiraccudukanys XuMUYIeCKUX PeakIuil 10 pa3IMYHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIESCTB, IO TEIUIOBOMY 3ddekrty, o
W3MEHEHUIO CTEMEHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
ypaBHEHUS.

[lonsiTue o ckopoctu xumuyecko peakuuu. IloHsatre o0 00paTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakmusix. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIHU M IIOJOKEHUE XUMHYECKOIO
paBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUA peakuuid. CBOICTBA KHCIOT,
OCHOBaHMUW W cCOJiei B CBETE€ TMPEJCTABICHUN 00 D3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:
O3HakoOMJIEHHE C€ MOJECNAMU KPUCTAIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca IUCCOIMAIIMU KHUCIOT, IIeJoYed U  coliei
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJICIICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pasoKeHHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBK0 KAUYE€CTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.
HemeTanabl u MX coeIMHEHUS

OO6miass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIEICTBHE C MeETaJUIaMH, HEeMeTallylaMH, Iejaodyamu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHUE, NMpUMeHeHue. [leicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M YEJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbBIC CTEIeHH OKHcIIeHHWsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphbl KaK MPEACTABUTENIM KHUCIOTHBIX OKCHIOB.
Cepnas kwuciotra, GQuU3NUECKME W XUMHUYECKHe CBoMcTBa (0OImIMe Kak
MpEeJICTaBUTENI Kjacca KHUCIOT H crenuduyeckue). XHUMHYECKUE pPEaKIuu,



JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs] CEPHOW KHUCIOTHI.
IIpumenenue cepHoi KucaoThl. COaM CEpHON KUCIOTHI, KAYECTBEHHAs pEeaKklys Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
duznyueckre U XMMUYECKUE CBOMCTBA, MOoJdyyeHue u npumeHeHue. Coiam aMMOHUS,
ux (U3NYECKHE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIC
MoIu(UKALUK, PACHpPOCTpPaHEHHE B Mpuponae, (GU3MYECKUe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuIsl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHEe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, YrIeBOJaxX — U UX
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE U
npumeHenue. CoenMHEHHsT KpeMHMs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuus (1V) u xkpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.
Xumuueckuii IKCnepumenm:
N3yuenne 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSTHOM KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMmu  ceppl W €€  coeqUHEHMsIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
MOH W HaOJIOJICHWE Mpu3HakKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3NYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHMS U (ochaT-uOH U U3YYEHUE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3az1a4 o teMe «BakHelnme HeMeTaJuIbl U UX COETUHEHU)).
MeTaJLibl U MX COeIMHEHU S

OO0mrast xapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHHWH HX
nojoxenusa B llepuogmyeckod cucrteme Xxumudeckux diementoB . .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUA  Psif
HaMpsHKeHU MeTaioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
CrocoObl  TONydeHUsT MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonuueckon cucreMe xumudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: OJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX AIE€MEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuil IKCnepumenm:
O3HakoMJieHHe ¢ 00pa3liaMi METAJIJIOB U CILJIABOB, MX (PU3UYECKUMU CBOMCTBAMH,
U3YUYCHUE pEe3yJbTATOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHIA KaJbIUsl U HATPUA C
BO/IOM (BO3MOXXHO HCITIOJIb30BAaHUE BHUIECOMATEPUAJIOB), HCCIEAOBAHHE CBOMCTB
XKECTKOW BOIBI, IIpollecca TOpPEHHsI IKejlesa B KUCIOopoAe (BO3MOXKHO
UCIIOJIb30BAHUE BHUACOMATEPHAIOB), MPU3HAKOB NPOTEKAHUS KAa4E€CTBEHHBIX
peakuuii Ha MOHBI: MarHus, KajblUs, alIOMUHUS, IWHKA, kene3a (l) u xenesa
(1), memu (Il), HabmromeHWe W ONHKCAHHWE IPOILIECCOB OKPAINMBAHUSA ILIAMCHH
MOHAMU HATpUs, Kaaus U KajdblKs (BO3MOKHO HCHOJb30BAHUE BUAECOMATEPUATIOB),
UcclieloBaHue aM(OTEPHBIX CBOWCTB THUIPOKCHAA QIIOMUHHUS W THUAPOKCHIIA
MHKA, PEIICHUE FKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelme MeTallibl U UxX
COCIMHECHUS.
XuMHSA U OKPY:KawIIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (mpeaenbHas JOMycTHMAast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).



Mescnpeomemmunie ceéa3u
Peanmsarust MeXnpeaMETHBIX CBs3€d MpH W3Y4YeHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SIBISIOIINUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKaAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3¢ PeKT, TeXHOJIOT U, MATEPUAIIBI.

Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
M30TONBI, PAJAMOAKTUBHOCTH, MOJIEKYJa, JJICKTPUYCCKHUHA 3apsiji, MPOBOIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKONIAeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE YYEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTO3HaHMs, CAaMOPA3BUTHS U COLIMAIIM3AIUU O0YUarOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPYECKOM W JAPYrMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECCe JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHWYECKOW PEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHUS, TOHUMAHKUE 1IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATHA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOM KapTUHE MUpa, U YHUBEPCAIbHbIE yueOHbIE IeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMysia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOTO COAEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHHSI TPE/IJIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX peE3yJbTaTOB [0 OCBOEHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEII0BOM 3 (PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepmommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementoB . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JJeMeHTa 1o ¢opMmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe IMpaBuUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIi[usi, XUMUIECKas CBA3b, TEIIIOBOU 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOW (popMyre, xapakTep cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy [leprmonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U TVIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmUe W crenu(uueckrue XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEHN, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3ae/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paspnen 1. BemiecTBo 1 XUMHYeECKHE PeaKIMU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 10 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 19
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmue cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemsa 2 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. [lepBonauajibHble XuMuuecKkue noHsitus (20 yacon)
1.1. XuMusi — Ba)kHasi 00J1aCTh €CTECTBO3HAHUSA M NMPAKTHYECKOI 1eITeJIbHOCTH YeJioBeKa (5 yacoB)
1 [Ipeamer xumun. Posib Xumuu B KU3HA 1 0 bubnuoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 TTonarue o MeToax MO3HAHUSA B XUMUH 1 bubmorexa LOK
https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 1 bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pazaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue
5 c;[)eceﬁ (Ha I/E\/Ie € OYHCTKH ITOBAPEHHOM 1 1 bubmmorexa [JOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
1.2. BemecrBa n xumu4yeckue peakuuu( 15 yacon)
5 du3nyecKre U XUMUYECKHUE SIBICHUS. bubmuoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d2a6c



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

[Ipu3Haky U ycinoBUs IPOTEKAHUS bubmuoreka [IOK
7 y
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
8 A bubmmorexa [{OK
TOMBL H MOIICKYIBL https://m.edsoo.ru/ff0d2a6¢c
9 IIpocThie U CI0KHBIC BEIISCTBA bubmorexa HOK
P " B https://m.edsoo.ru/ff0d2be8
10 XUMHUYECKHUE DIIEMEHTHI. 3HAKU (CUMBOJIBI) bubnuoteka [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2a6¢c
11 A o vaere bubmmoreka [{OK
TOMHOMOJCIYIAPHOE Y4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
12 X ¢ a. Ba eHTIII-IIOCTI) bubamorera LOK
Mpreckat QopMyra. Bar https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIECMEHTOB
OrtHocHTeNnbHAs aTOMHAas Macca. bubmuorexa [JOK
13
OtHOcUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
14 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIUHEHUH https://m.edsoo.ru/ff0d350c
15 KonunuecTtBo BemecTBa. Mosb. MossipHast bubnuoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienust Koau4yecTBa, MacChl BEIIECTBA bubnuoreka [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEaKLUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMU4eCKUX peakiuil
18 ( e a3JI0KCHUS alxli HHI/IH bubmmorexa [JOK
COCIMHCHIT, PASIIONCHI, SaMEIEHH, https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka [IOK

sHuuKIoneaucT. O0o0IIeHnE U

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d3a16
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
https://m.edsoo.ru/ff0d350c
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CUCTEMAaTU3alus 3HaHUHI

20 KonTtposneHas padota Nel mo Teme 1 1 bubmuorexa [IOK
«BeniecTBa 1 XMMUYECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
Pa3nen 2. BaxkHeiimme npeacTaBuTeId HeopraHudeckux Benrect(30 yacos)
2.1 Bo3nyx. Kucaopona. Ilonsitue 06 okcuaax (6 yacos)
Bos — cMech ra3zos. CocraB Bo3myxa.
21 Kncizxo — DJIEMEHT U IIPOCTOE Beﬂy:cmo 1 bubmiorexa HOK
PoA p m ) https://m.edsoo.ru/ff0d448e
O30H
dusnueckie 1 XUMHUUECKHE CBOMICTBA
22 KHCJIOpoJia (peakiuy OKUCIICHUS, TOPEHHUE) 1 bubmorexa IOK
pota (peaxtt - TOP ’ https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumax
CriocoOBI MOJTydeHUsT KHCI0pOia B
23 J1a0OPATOPHHU U IIPOMBIIIIEHHOCTH 1 bubmmorexa [OK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMmeHeHre KrcIopoia
TennoBoii 3 PeKT XUMHUIECKOU peakiuy,
24 MOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU 1 bubmnorexa [TOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUYECKHUX PEaKIIHIX
Tonnuso (HedTh, yroiab U METaH).
25 3ar SISHeIEI/qu];OB o a, CII0COOBI zzro 1 bubmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
IIpaktuyeckas padora Ne 3 o reme
bu6mmoreka [JOK
26 «[Tonyuenne u cobupanue KUCIOPOAA, 1 1

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2

2.2. Bonopona. Ilonsitue 0 kueJiorax u cossix(8 4acos.)



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

97 Bonopon — 3neMeHT U IpoCcToe BELIECTBO. 1 bubmuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 Du3n4eCcKre U XMMUYECKHE CBOMCTBA 1 bu6mmoreka [{OK
Bojopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 I1 1
OUITHE O KHCIOTax 1 colix https://m.edsoo.ru/f0d50d2
bubmmoreka [IOK
30 C S 5 1
MOCOOBI MOJTyYEHUS BOJIOPOIa B TAOOpaTOpHH httos://m. edsoo.ru/f0d4ddo
[IpaxTnueckas padota Ne 4 o Teme
31 «[Tomyuenne u cobnpanme BOAOPOIa, U3YUECHUE 1 bubnmorexa LHOK
T P POAS, HEYE https://m.edsoo.ru/ffod4f42
€ro CBOMCTB»
. N bubmuorexa [JOK
32 M § .3 A 1
OUIPHBLE ODBEM T830B. JAKOH AROTALPO https://m.edsoo.ru/ff0d542e
Brrancienus 00bEMa, KOJIMUECTBa BEIIECTBA
33 rasa 1o €ro U3BeCTHOMY KOJIMYECTBY BeEI[ECTBa 1 bubmmorexa [OK
. y y Bet https://m.edsoo.ru/ff0d55a0
U 00BEMY
Berurcnenus 006EMOB Tra30B 10 YPaBHEHHIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX 1 bubmnorexa [TOK
peart i https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
2.3. Bona. PactBopsbl. IlonsiTue 00 ocHoBaHUsAX(S yacoB)
35 dusznueckre U XUMHUYECKUE CBOMCTBA BObI 1 bubmorexa LIOK
a https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. I1 §) 1
octaB ocHoBaHMiA. [ToHsITHE 00 HHAMKATOPaAX https://m. edsoo.ru/ff0d59e2
Bopa xak pacrBopurens. HacelmeHHbie 1
37 Helfacm epHHLIe paCTBO BI MaICHCOBa;I OJIst 1 bubmorexa LIOK
B p prl. a https://m.edsoo.ru/ff0d4790
BEII[ECTBA B PaCTBOPE
38 IIpaktuyeckas padora Ne 5 o reme 1 bubnuorexa [IOK
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«IIpuroToBieHure pacTBOPOB C OIIPEACIEHHON
MacCOBOM JI0JIEH PaCTBOPEHHOIO BEILIECTBA

https://m.edsoo.ru/ff0d5eba

39 KonTtponsHas padora Ne2 o teme «Kucmopo. 1 1 bubnuorexa [JOK
Bonopon. Boga» https://m.edsoo.ru/ff0d6342
2.4. OcHOBHBIE KJIaCChl HEOPraHU4YecKux coequHenuii(11)
40 Oxkcunpl: cocTaB, Kiaccudukaus, 1 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tony4yeHne n XUMHUYECKHE CBONCTBA 1 bubnnorexa [JOK
KHCIJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHU/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cocTaB, K1accuduKaus, 1 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOKCTBA 1 bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukanms, 1 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT 1 Bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIocoObI 1 bubnuoreka [JOK
MOJIy4YECHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME 1 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
['enernueckas cBsI3p MEXY KllaccaMHu bubnuoreka [IOK
48 . 1
HEOPraHUYECKUX COCTMHEHNN https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1 httos://m.edsoo.ru/00ad9ch?
50 KonTtposneHas padota Ne3 no teme "OcHOBHBIE 1 1 bubnuorexa [IOK
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KJIaCChl HEOPraHUYECKUX COCTMHEHUI"

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

Paznean 3. Illepuoanyeckuii 3akon u Ilepuoauyeckasi cucrema xumuueckux 3j1eMeHToB /I, . MenaeneeBa. CTpoeHue aToMoB. XMMHYeCKas
¢Bs3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (15 yacos)

3.1.Ilepnoanueckuii 3axon u [epuoanyeckas cucrema xumudeckux 3jieMmenToB JI. U. MenpaeneeBa. Ctpoenue aroma(7 4acoB)

[TepBBIe MOTBITKH KIACCUPUKAIINN XUMHUECKUX
51 3JIEMEHTOB. [loHATHE O IpyIIIIax CXOMHBIX 1 bubnmorexa [TOK
) pyn a1 https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bubmmoreka [{OK
52 cUcTeMa XUMUYECKUX 35ieMeHToB [I. 1. 1
https://m.edsoo.ru/00ada52c
MenneneeBa
bu6mmoreka [IOK
53 [Tepuoapl, TPyIIIbL, TOATPYIIIIHI 1
PHOJBL TPYH APy https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIEP. 1 bubnuorexa [JOK
M3oTtonsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepnomuueckoit cucremsr [1. 1 1 bubmorexa LOK
P o https://m.edsoo.ru/00ada6hbc
Meunneneena
XapakTeprucTHKa XUMHUUYECKOTO 2JIEMEHTA T10
56 ero noJioxxenuro B [leproanaeckoii cucreme /1 1 bubmorexa HOK
pHOA ' https://m.edsoo.ru/00adag24
. Menneneena
3nadenue [leproauyeckoro 3akoHa Jis
57 a3BUTHS Hayku u npaktuku. . . Mennenees 1 Bubmorexa OK
p L Y p I https://m.edsoo.ru/00ada96e
— Y4&HBIH, MeJaror u rpaxJIaHuH
3.2. Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakunu(8 yacoB)
DNEKTPOOTPULIATEIHHOCTh ATOMOB XUMHYECKHUX
58 a1neMeHTOB/ Beepoccuiickas mpoBepoyuHas 1 bubmotera [JOK
p poBEp https://m.edsoo.ru/00adaab8
pabota
59 HMonHas xuMmudeckas CBI3b 1 bu6mmoreka [JOK
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https://m.edsoo.ru/00adac34

60 KoBaneHnTHas moJyisipHasi XAMUYECKas CBSI3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHas XMMUYECKas CBSI3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
bubmmorexa [{OK
62 Crener oxHCIeHuA 1 https:// m.edsol_.[ ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITUT 1 bubmmorexa [TOK
https://m.edso00.ru/00adb076
bu6moreka [IOK
64 OKHUCIUTETN U BOCCTAHOBUTEIIN 1 httos://m.e dsogru 100adb076
65 Kontponsnas pabora Ne4 o teme «CtpoeHue 1 bubnuoreka [JOK
aroma. XMMHUYECKas CBS3bY https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUCcTeMAaTu3alys 3SHaHU! https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTu3aIys 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypoK. O606£IleHI/Ie u 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Paszpnea 1. BemecTBo n xummnueckue peakuuu (17 yacos)

1.1. IloBTOpeHue u yriry6jeHue 3HAHUI OCHOBHBIX pa3jejioB Kypca 8 kiacca (5 yacoB)

[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema

bu6moreka [IOK

XUMHUYECKUX AnemMeHToB /l. 1. L https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa OK

i https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunp xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
«[loBTOpEHUE U yroyonenue 1 1

3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kkimaccay

1.2.0cHOBHBIE 32aKOHOMEPHOCTH

XUMHYECKHX peaknuii(4 yaca)

Knaccudukarnus XuMHUYECKUX 1 bu6mmoreka [JOK
peakLyii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[TonaTHE O CKOPOCTH XUMUYECKOI 1 bubnunoreka [JOK

pCaKkIuu. IloHsiTHE O TOMOT'€HHEIX U

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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TCTCPOTCHHBIX PCAKIUAX

TloHAaTHE O XUMHUYECKOM

8 1
paBHOBECUH
@DaKTOpPBI, BIUAIOIIAE HA CKOPOCTh
9 XUMHYECKOH PEaKI[UU U MOJI0KEHUE 1 bubmorexa HOK
p https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHUS
1.3.D7ekTposMTHYecKas AUccouanusa. XuMHUecKUe peakiuu B pacrBopax (10uacos)
1011 OKuCIUTEbHO- 9 bubmmoreka [{OK
’ BOCCTAHOBHTEIIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
12 muccornmani. CHIIbHBIE U ClIa0bIe 1 bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bu6moreka [IOK
13 CunbHbIE U c1a0bIe DJIEKTPOJIUTHI 1
P https://m.edsoo.ru/00add448
XUMHUYEeCKHe CBOMCTBA KHCIIOT B
14 OCHOBAHMU B CBETE MPEACTABICHUI 1 bubnuoreka [IOK
00 3JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JIHACCOLHAIIN
XuMHdecKre CBOMCTBA COJICH B
15 CBETe MpPeACTaBJIEHHUHN 00 1 bubmorera [JOK
pedl N https://m.edsoo.ru/00add8h2
ANEKTPOJUTUYECKON JUCCOIHAITIT
16 Wonnble ypaBHEHHS peakuuii 1
[IpakTuueckas pabora Ne 1.
17 «Pemmenne 1 bubmotera [JOK
https://m.edsoo.ru/00add9d4
SKCIEPUMEHTAIbHBIX3a1au»
bu6mmoreka [JOK
18 IloHsITHE O TUIPOIIN3E COJICH 1
AP https://m.edsoo.ru/00addbfa
19 KonTposneHas padota Ne2 o teme 1 bubnuoreka [IOK



https://m.edsoo.ru/00adc28c
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«INEKTPOIUTUYECKAS
qucconranys. XuMA4ecKue
peaKkIfu B paCTBOPAX»

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

Pa3nen 2. HemeTra/uibl M UX coequHeHus (25 yacos)

2.1.001mas xapakTepuCTHKA XUMH4YecKHX 3J1eMeHTOB VIIA-rpynnsl. I'asorensi(4 yaca)

OO6mast XxapakTepuCTHKA FaJOTeHOB.

bubmmoreka [{OK

20 X €CKHe CBOMCTBA Ha epe 1
MMITACCIHE CROTICTRA Ha npaMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
21 XUMUYECKHE CBOMCTBA, MMOTYUCHUE 1 bubmorexa HOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
22 «[Tomy4ueHne COJITHON KUCITOTHI 1 1 bubmorera [JOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus o ypaBHEHUSIM
23 XMUMHUYECKUX PeaKlUi, eciv OJAUH 1 Bubmmorexa [JOK
peaidiut, A https://m.edso0.ru/00ade488
W3 pEareHToB J1aH B U30BITKE
2.2.00mas1 XxapaKTepuCcTHKA XUMHYeCKUX 3JieMeHTOB VIA-rpynnbl. Cepa u eé coequneHusi(6 4acon)

24 OO0mras XxapakTepuCTHUKA SJIEMEHTOB 1 bubnuoreka [JOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

o5 Haxoxnenue cepol u e€ 1 bubnunoreka [JOK
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBoaopo, CTpOeHHUE,

26 (bI/II;quCKIEe u XI/III:\)/H/IquKI/Ie 1 Bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
27 Oxcuppl cepbl. CepHast KUCIIOTA, 1 bubnuoreka [IOK
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¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28

XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a

28 IIOJTy4EHUS CEPHOU KUCIIOTHI. 1 bubnuorexa [JOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroILEen CpeJibl
COEJIMHEHUSIMHU CEPBI

29 Beruncnenue MmaccoBoi 1011 1 bubmmoreka [{OK

BBIXO/1a ITPOJIYKTa PEAKIIUN

https://m.edsoo.ru/00adec8a

2.3.001mas xapakTepuCcTHKA XMMHYECKHUX 3J1eMeHTOB VA-rpynnbl. A30T, (pocdop u nx coenuHeHus (7 4acos)

OOm1ast XapaKTepUCTUKA HIEMEHTOB
VA-rpymisl. A30T,

30 acCIIpOCTPAaHEHME B IIPUPOJIE 1 bubmorexa LOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bM3UYEeCKre U XUMHUYECKUE
CBOIiCTBa
AMMuak, ero pusudeckue u

31 XUMHAYECKHE CBOMCTBA, MOJIYUYECHUE 1 bubmiorexa LOK

’ i https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTrueckast pabota Ne 3 o Teme
32 «[Tonyuenne aMMuaka, u3ydeHue 1 bubmiorexa LHOK
yq“ - H3YH https://m.edsoo.ru/00adf180
€ro CBOMCTB»

33 A3oTHas KucioTa, eé Gusndeckue u 1 bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

34 aMMOHHUS B KAU€CTBE MUHEPAIbHBIX 1 bubnunoreka [JOK

ynoopenuit. Xummudeckoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

https://m.edsoo.ru/00adf518
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COCAMHCHUAMU a30Ta

dochop. Okcun dochopa (V) u

bubmmoreka [{OK

3 Pocopua KHCH? Ta, usicCKHe 1 https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYyUCHUE
Hcnons3oBanue pochaTo B
36 Ka4eCTBE MUHEPAIBbHBIX bubnuorexa [JOK
yaoOpeHuit. 3arpsi3HeHNE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
2.4. O0masi XapaKTepUCTHKA XUMHYECKHUX 3J1eMeHTOB |VA-rpynnbl. Yriiepoa u KpeMHHii 1 UX coequHeHus ( 8 yacoB)
Vruepon, pacipocTpaHeHHE B
37 anpI(:)]e, gmnzecxl;e u bubamorera LOK
8 https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
Y XMMUYECKHE CBOWCTBA.
38 DKOJIOTHYECKHE TIPOOJIEMBI, bubmorexa OK
https://m.edsoo.ru/00adfebe
CBSI3aHHbIE C OKCUJIOM yIJIepo/ia
(Iv)
39 VYronpHas KucioTa u e€ coiiu Bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckast pabota Ne 4 o Teme
40 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KauecTBeHHas peakiusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHbIE TOHATHUS 00
41 OpraHMYEeCKHUX BELIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepo/ia
42 KpemHuuii u ero coennHeHus bubmorexa [IOK

https://m.edsoo.ru/00ae080a
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[Ipaktuyeckas padora Ne 5.

43 Pemenue sxkcriepuMeHTaIbHBIX 1 1 bubmuorexa [IOK
3a7a4 o teMe «BaxkHeunmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI M UX COETUHEHUS
KonTtposnsHas padota Ne3 mo Teme

. bubnuorexa [JOK
44 «BasxkHenme HeMeTallIbl ¥ UX 1 1
https://m.edso0.ru/00ae0e18
COEIMHCHUS
Pa3nen 3. Merayuibl 1 ux coequHeHus (20 yacon)
3.1.00mue cBoiicTBa MeTa/LJ10B (4 Yaca)

OO01as XxapakTepucTuKa

XUMHYECKUX DIIEMEHTOB —

45 MeTaJIJI0B. MeTanueckasi CBsI3b U 1 bu6moreka [IOK
MeTaJUIM4ecKasi KpUCTaUIMIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAJIJIOB
XUMHUYecKre CBOMCTBA METAJIJIOB.

46 DNEKTPOXUMHUYECKHH Ps 1 bubmorera [IOK

p N P https://m.edso0.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6mme crnocoObl MOTyICHUS
meTtamioB. CrnaBel. Berancnenus
a7 10 YpaBHEHUSAIM XMMHYECKUX 1 bubmmorera [JOK
yp . https://m.edso0.ru/00ael1156
peaKIuii, €ClIi OJIMH U3 PEarcHTOB
COJICPXKHUT IPUMECH
bubnuoreka [JOK
48 ITouaTtne 0 KOPPO3UU METAIIOB 1
pp https://m.eds00.ru/00ae1278
3.2.BaxkHeiimue MeTauIbl U UX coequHeHus1 (15 yaco)
bubanoreka [IOK
49 Illenounble METaAJIIbI 1 1

https://m.edsoo.ru/00ael4b2
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50 OKcubl ¥ THAPOKCU/IBI HATPUSA U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
51 [llenouHO3eMeNbHBIE METAILIIBI — bubnuorexa [JOK
KaJIbLUA 1 MarHuin https://m.edso0.ru/00ae15e8
52 Bakneiine coeIMHESHUS KalbLIUs bubmorera [JOK
https://m.edso0.ru/00ae15e8
53 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpaxTrueckas padota Ne 6 o Teme
54 "KEcTKOCTE BOABI M METOJIBI €€ bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubmuorexa [JOK
> AJTIOMHHIIH https://m.edsoo.ru/00aelc64
56 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Kereso https://m.edso00.ru/00ae1d86
58 OKcupl, THAPOKCUABI U COTIU bubnuoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
59 O0001IeHNEe U cCUCTEMATU3 AL
3HaAHUH
[IpakTueckas paborta Ne 7.
60 Pemenue skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxuelimniue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHEHUS
Brruncnenus nmo ypaBHeHUSIM
N bubmuoreka [JOK
61 XUMUYECKUX PEAKIUH, €CIIU OJIUH

U3 pCarcHToB J1aH B M30BITKE WITH

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COIEPKUT IpUMeCH. Beruucnenus
MAacCOBOM JIOJIM BBIXOJIA IIPOLYKTA

peakiuu
62 O606HUICHI/IG U CHCTEMAaTH3aIlUs 1
3HAHHI
KonTtponsHas padora Ne4 o teme
63 «BakHeWIe MeTauTbl B KX 1 1
COCTMHECHUS
Pa3nen 4. Xumusi u okpy:kamomas cpeaa
4.1.BemecTBa 1 MaTepuaJbl B )KU3HH YesioBeka (3 yaca)
64 BemiectBa u matepuainsl B 1 bubmuorexa [JOK
TOBCEIHEBHOM KM3HH YeIOBEKa https://m.edso0.ru/00ae3f50
65 XUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKpY)Karollen cpeibl https://m.edsoo.ru/00ae4270
66 Poisib xumMuu B pernieHun 1 bubnuoreka [IOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
67 PesepBHbIit ypoK. O606£IleHI/Ie u 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xknace/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o0miecTBo «M3matenbeTBo

«HpOCBCI_HeHI/Ie»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumus, 10 knace/ IN'abpuensu O.C., OctpoymoB WN.T"., Cnankor C.A.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocBenienue»
Xumus. Tematndeckue Tecthl 15t moaArotoBku k I'MA — 9. B.H.JlopoHbkuH,
A.T".bepexnas

[Toypounsie pa3padotku o xumun B 9 kiacce ['opkoenko M.IO.
COopHUK 33724 ¥ YIIPAKHEHUH MO0 XUMHHI0 XoMueHko M.T'.

VYyebnuk Pymsutuc I'.E., ®enpaman @.I'. Xumus. Heopranmdeckas xumus. 9
Kkiacc. Mockaa, [Ipocsemenue, 2014r

I'a6puensa O.C. OctpoymoB N.I'. Opranndeckast XumMus B
TecTax,3ajavax, ynpaxaenusax. 10 kiacc.

AntomuH A.D. X."N3aaTenbcTBO DKeMO". XUMHUS TEOPHUS U MPAKTUKA.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubaunoreka IOK https://m.edsoo.ru

[Mpesenranus (Muadoypoxk) https://infourok.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru






