


HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

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



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (YHKIUU OOBSICHEHHUS M IPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON MEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHenwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Meja ¢ KHCIIOTOMN) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOIEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB pa3/IelIieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJICIIE MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
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. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU yenoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

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

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEUHEHH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMu OKCHIOB W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BAaHUE  BUACOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETAJUIaMHU, PEAaKUUWd HEUTpaau3aluu, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3ytoT aMPOTepHBbIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepuUoJa 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 nosoxxenuro B [lepuoanueckoint cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTUA Haykh W mnpaktuku. [[. V1. MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: wMaTepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKHX DJIEMEHTOB TME€PBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHHEM »3JIeMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BeliecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTATJIMUYECKHX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHUYECKUX
COCJIMHECHUH, T€HETUYECKAsl CBSA3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukanys XuMUYIeCKUX PeakIuil 10 pa3IMYHbIM MpHU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIUU BEHIECTB, 1O TEIUIOBOMY 3((deKTy, IIo
W3MEHEHHUIO CTEMEHEH OKUCIICHUS XMMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTHUIO KaTaju3aTropa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUH.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakmusax. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanuse. [loHsITHE 0 XMMHYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M IIOJOKEHUE XUMHYECKOIO
paBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUI
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIUMA €  HCHOJIb30BAaHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusi MpOTEKaHUSI peaKIuii MIOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W cCOJiei B CBETE€ TMPEJCTABICHUN 00 D3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHKUE DJICKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJEICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasoKeHHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBK0 KAUYE€CTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX COeIMHEHUS

OO6miass xapakTepucTHKa TajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETAJUIaMH, HEMETallJIlaMH, IIejo4aMu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M YEJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTCICHW OKHCIeHUs. CTpoeHHe W (HU3UYCCKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEphbl KaK MPEICTABUTEIM KUCJIOTHBIX OKCHIOB.
Cepnas kwuciotra, GQuU3NUECKME W XUMHUYECKHe CBoMcTBa (0OImIMe Kak
MpEeJICTaBUTENI Kjacca KHUCIOT H crenuduyeckue). XHUMHYECKUE pPEaKIuu,



JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs] CEPHOW KHUCIOTHI.
IIpumenenune cepHor KUCA0ThL. CoNMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pPEaKLIMs 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.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIPOCTPAHEHHE B IPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Coiu aMMOHMS,
X pU3NYECKUe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIoIEl Cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUYECKUE CBONCTRA,
nonyuyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpuUpone, (HU3NUYECKUE U XUMUYECKHUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1I00adbHOTO TOTCIUICHHS KJiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPTaHUYECKUX BEIECTBAX KAK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, YrIeBOJaxX — U UX
polnM B JKM3HM 4elOBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKHX H
HEOPraHUYECKUX COCAUHEHNM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npumeHenue. CoenMHEHHMs] KpeMHHs B mnpupoae. OOmme mnpeacraBieHus o0
okcuse kpemuus (IV) m xpemuueBoit kuciore. CUUKaThl, UX HCIOJb30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCTHOJb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B TOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMAaTepraoB), HaOMOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJ JAeHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBOMcTBaMHU aszora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMATEpUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyuyeHue, coOupaHue, pacro3HaBaHUE M U3yUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTaIIbl M UX COSTUHEHUS) .

MeTansibl M UX COeITMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTaiuinyeckasi CBs3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUA  Psif
HaMpsHKeHU MeTaioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyTyH, AIOpPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HUX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKCUBI U



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xxene3a. OKCUIbI, THIAPOKCUIBI U conn kene3a (1) u sxenesza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMH HAa MOHBI: MArHWs, KaJblWsl, AJIFOMUHUS, LIMHKA, JKejle3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMHHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momonis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3Il0B MaTepPHANOB (CTEKIJIO, CIUIABBI METAJLIOB, MOJIUMEPHEIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUIMUECKast
pemeéTka, CriaBbl, (PU3MUECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpabl, TOPHBIC MOPOIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOEHUSI MPOrPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMHM W HOPMaMHU TOBEACHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YHUTATEJIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHHIO, TPOCKTHOW W  HMCCIEIOBATECIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHWE IOCIICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MUHTEPEC K MPAKTUUYSCKOMY M3yUYEHHUIO Tpodeccuii U Tpyaa pa3aIuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPHUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MACHOTO OBEACHUS P pabOTe C BEIIECTBAMH, & TAKXKE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTHYECKOW KyJNbTYpPBl, OCO3HaHHUS TJIO0QJIBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yJNbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH W3 ITUX MPEAMETOB (OPMHPOBATH MPEICTABICHNUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOIB30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHE PACCYXCHUS (MHAYKTUBHBIC, NCNYKTHUBHBIE, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJIEIbHBIC TIPEIACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTat, POPMYyIUpPOBATH 00OOIIECHUS H
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIpPEACTABICHUSA, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSTh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOHUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3ITUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu 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 XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (QOpMyJIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIepuMeHTa (11abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENATh LENH JEATEIbHOCTH, I[UIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU 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 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbl€ B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUCTBUM, creuudpuyueckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIoKEHUs, PpEeaKIUu 3aMeleHus, peaKkIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacCTBOpP, MAaccoBas JIOJs BeEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI 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
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHle uX Mo 3JEKTPOHHBIM CI0SM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, O00OOIIeHHE, CHCTeMATHU3aluio, KiacCUu(UKAIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ NIpaBUJiaM  [IOJb30BaHUS ~ XUMHUYECKOM  MOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO 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
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEMNEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAas
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 XUMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
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 MaliblX MEPUOJOB U IIABHBIX MOJATPYII C 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) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJIEKTPOJIMTUYECKOM JHCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



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

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO0 XHMHYECKOTO »JJIeMEHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

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

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIlIeHHe, CUCTEMAaTH3alllI0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/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/7f41837¢c
Bopopoa.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

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne 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
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 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
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
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.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 snemeHToB [VA-rpynmnel. Yriepon 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
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https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubmmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
DJIeKTPOHHbIE
KosunyecTBo yacos Jara usyyenus
Ne uudposbie
Tema ypoka
n/n o0pa3oBaTe/ibHbIE
Konrpoasnsbie | IIpaktnueckue | Ilnan | dPaxkr
Bceero pecypcbl
padoThI padoTsbI
Tema 1. XumMusi — BakHasi 00J1aCTh €CTeCTBO3HAHNUS U MPAKTHYECKOI eI TeILHOCTH YesioBeka (5 4)
1 [Ipeamer xumun. Posie xumun B 1 04.09 bubnuoreka [IOK
’Ku3HM yesoBeka. Tena u BemecTa ' https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTogax MO3HAHUS B 1 04.09 bu6moreka [IOK
XUMHUH ' https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuma
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 11.09 bubnuoreka [JOK
oGparienus ¢ 1a00paTOPHLIM ' https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 11.09 bubnmuoreka [JOK
paszeleHus cMecei ' https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 18.09 bubmmorexa [JOK
a . PHMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOU COJIH)»
Tema 2. BemecTBa 1 xumMudeckue peakuuu (15 4)
bubmuoreka [JOK
6 ATOMBI M MOJICKYJTBI 1 18.09
Y https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE PJIEMEHTBI. 3HaKU bubmuoreka [JOK
7 1 25.09
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u ci0XHBIE BELIECTBA 1 25.09 bubnuoreka [IOK



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¢

bubmuoreka [JOK

9 ATOMHO-MOJICKYJISIPHOE YUCHHE 02.10
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTAaBa BEIICCTB. Bufs 1OK
noIMoTeKa
10 Xumudeckas popmyna. BaaeHTHOCTb 02.10
Qopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX 3JICMECHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11 09.10
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYE€CKOTO 09.10 bubmmoreka [{OK
3JeMEeHTa B COEMHEHUHT ' https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. 16.10 bu6moreka [IOK
Mousipaas macca ' https://m.edsoo.ru/ff0d5230
DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
14 16.10
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS 2310 bubnuoreka [IOK
XUMHYECKUX PEAKIU ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 2310 bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
BerurcieHus: KOJIM4eCcTBa, MacChl
17 BCIICCTBA T10 YPABHCHUSAM 06.11 bubmorexa HOK
B P . ' https://m.edsoo.ru/ff0d5708
XHUMHYCCKUX PEaKIIUH
Knaccudukaius XMMHYSCKUX
18 €aKIHK (COSTMHEHUS, PA3JI0KEHHUS 06.11 Bubmorexa OK
P P ’ ' https://m.edsoo.ru/ffod3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIIoneaucT. O00O0IEHNE U 13.11 bubmnorexa [IOK
’ B ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
20 KonTtposnpHas padota Nel mo teme 13.11 bubnuoreka [IOK



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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«BerecTBa U XUMUYECKHE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Tema 3

. Boznyx. Kuciaopoa. Ilousitue 06 okcuaax (6 4)

Bo3ayx — cmech razos. Cocras

bubmmoreka [{OK

21 Bo3ayxa. Kuciaopo — 3jeMeHT u 1 20.11
X poaL https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nyeckne U XUMHYICCKIE CBOMCTBA
22 KHCIOpoAa (peakiui OKUCIICHUS 1 20.11 bubmuorexa LIOK
poAia (peaxtt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstiue 00 okcugax
CriocoOpl MosTyueHust KUCI0po/ia B
23 71a00paTOPHH U IIPOMBIIIIEHHOCTH 1 27.11 bubmmorexa [TOK
patop p ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumuueckoin
24 peakuuu, OHATHE O 1 2711 bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- ' https://m.edsoo.ru/ff0d4790
Y SHIOTCPMUUYCCKHUX PEAKITHIX
TormmBo (HedTh, yroias U METaH).
25 3arpssHeHue BO3ayXa, CIIocoOBI €ro 1 04.12 bubmorexa LOK
p X, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast padota Ne 3 o Teme Bu6 10K
nOJINOTEKA
26 «ITonmyyenue u cobnpanue 1 1 04.12
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE er0 CBOMCTBY»
Tema 4. Bogopoa. Ilousitue 0 kucjaorax u coJsx (8 4)
97 Bomopoa — snemeHT u ipocToe 1 1112 bubnunoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
)8 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA 1 1112 bu6mmoreka [JOK
Bojopoaa. [Ipumenenue Bogopona ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IlousaTue o KUCIOTaxX U COJISIX 1 18.12 1

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614
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30 Crioco0sI moTydeHust BOAOPOIa B 1 18.12 bubnmoreka [JOK
1a00paTOpUH ' https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme Bu6 110K

nonmorexa

31 «ITonyuenue u cobupanue BoIOPOIA, 1 1 25.12

HyREHEE A UHp I BOAOPOA https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY

32 MonsipHblii 00bEM Ta30B. 3aKOH 1 25 12 bubnuorexa [JOK
ABorapo ' https://m.edsoo.ru/ff0d542e
Brrunciaenust 00b€Ma, KOJIMYeCcTBa

33 BEII[ECTBA Ia3a 10 €ro0 H3BECTHOM 1 15.01 bubmorera [JOK

i ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boraucienus 00EMOB Ta3oB 110

34 ABHCHUIO PEaKIIMU Ha OCHOBE 1 15.01 bubmorexa [TOK
P "p B . ' https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH Ira30B

Tema 5. Boga. PacTtBopbl. Ilonsitue 00 ocHoBaHusXx (5 4)
dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK

35 1 22.01
BOJEI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [loHsaTre 00 1 2201 bubnuoreka [JOK
UHIUKATOPax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.

Hacsiiienabie 1 HEHACHIIICHHBIC bubnmuoreka [JOK

37 1 29.01
pacTtBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
«lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK

38 .. . . 1 1 29.01
OIpEeNENEHHON MacCOBOM 10JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
KonTtponeHas padota Ne2 o teme bubnuoreka [IOK

39 1 1 05.02
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
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Tema 6. OcHOBHBIE KJIacChl HEOPraHn4yeckux coequHenuni (11 4)

40 Oxcuppl: cocTaB, KiIacCU(pUKALUS, 1 05.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U 1 12.02 bubmorera [JOK

’ ' https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS, 1 12.02 bubnuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
[Tony4yeHne n XUMHUYECKHE CBOWCTBA bubnuorexa [JOK

43 . 1 19.02
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 1 19.02 bu6moreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
[TonyyeHne n XUMHUYECKUE CBOKCTBA bubnuoreka [IOK

45 1 26.02
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,

46 CHOCOéBII) HI:)J'I )CHI/IH XI/IMI/I‘IZ(I:KI/IG 1 26.02 Bubnmorexa [JOK

N ya ’ ' https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue

47 AKCIEPUMEHTAIBHBIX 3314 10 TEME 1 1 05.03 bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEUHEHUI

48 ['enernueckas cBs3p MEXKY KllaccaMHu 1 05.03 bubnuoreka [IOK
HEOPraHUYECKUX COCIMHEHUM ' https://m.edsoo.ru/00ad9a50

49 O06001IeHne U cucTeMaTU3alus 1 12.03 bubnunoreka [JOK
3HaHUH ' https://m.edsoo.ru/00ad9cb?2
KonTtponsHas pabota Ne3 mo teme

50 "OCH(I:))BHLIG KHI:;CCLI HEOPraHUYECKUX 1 1 12.03 bubmmorexa [JOK

. P ' https://m.edsoo.ru/00ad9ela
COCIMHEHU M
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Tema 7. llepuoanyecknii 3axon u [lepnoanueckas cucrema xumudeckux 3jemMenToB Jl. U. MennaeneeBa. Ctpoenue aroma (7 4)

[TepBbIe MOTBITKU KIIACCH(PUKAITUU
51 XHUMHUYCECKUX 3JIEMEHTOB. IloHsATHE O 1 19.03 bubmorexa HOK
’ ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema bubnuorexa [JOK
52 1 19.03
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00ada52c
Menpeneena
bubmmoreka [{OK
53 Ilepuoapl, TPyIIIbI, TOATPYIIIEI 1 02.04
PHOZEL TPy APy https://m.edsoo.ru/00ada52c
54 Crtpoenune atomoB. CocTaB aTOMHBIX 1 02.04 bubmuorexa [JOK
syep. M3oTomsl ' https://m.edso0.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit 1 09.04
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B 1 09.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU W MPAKTUKH. [l 1 16.04 bubnuoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Tema 8. Xumnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu (8 1)
DNEKTPOOTPULIATENBHOCTh ATOMOB bubnuoreka [IOK
58 1 16.04
XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HMonHas xuMmudeckas CBI3b 1 23.04
https://m.edsoo.ru/00adac34
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60 KoBanenTHas nosnsipHas XuMu4ecKas 1 23.04 bubmuoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomsipHast 1 30.04 bubnuorexa [JOK
XUMUYECKAsH CBSI3b ' https://m.edso0.ru/00adaab9
bubmmoreka [{OK
2 1 .04
6 CTeneHs okucneHHs 300 https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 07.05 bubnuoreka [JOK
peakIuu ' https://m.eds00.ru/00adb076
bubmmoreka [{OK
4 1 07.05
6 OxuCIUTENN ¥ BOCCTAHOBUTEITU httos://m.edso0.ru/00adb076
KonTponsnas pabora Ne4 no teme
65 «Ctpoenne atoMa. XuMHUUIECKast 1 14.05 bubmorexa [TOK
p ’ ' https://m.edsoo.ru/00adb486
CBSI3b»
IToBTOpPEHUE N3YUEHHOI 0 MaTepuaJia 3a y4eOHblil roj (3 1)
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
66 . 1 14.05
cUCcTeMAaTu3alys 3HaHUu! https://m.edsoo.ru/00adb33c
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [JOK
67 . 1 21.05
cucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O6001IeHNE U 1 2105 bubnuoreka [JOK
cUcTeMaTUu3aIys 3SHaHUH ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos Jara usyyenus DJIeKTPOHHbIE

Jrj;_)n Tema ypoka ILiag | ®axr | WHdpoBbIe

Beero Kourpoububie | [IpakTHyeckue oGpa3oBaTebHbIE
padoThI padoTsbI pecype
Tema 1. IloBTOpeHue M yriydJeHue 3HAaHUIH OCHOBHBIX pa3/iesoB Kypca 8 kiacca (5 1)
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrtema 1 03.09 bubnuoreka [IOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 03.09 bubnmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 10.09 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBSI3U U THUIEI 1 10.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1 17.09
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca

Tema 2. OcHOBHbIE 3AKOHOMEPHOCTH XMMHUYECKHUX peakuuii (4 1)

5 Knaccudukanus XuMuaeckux 1 17.09 bubnunoreka [JOK
peakLyii 10 pa3IMYHbIM pU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

bu6mmoreka [JOK
7 peakuuu. IIoHATHE O TOMOTCHHBIX U 1 24.09

TCTCPOTCHHBIX PCAKIIUAX

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



https://m.edsoo.ru/00adb59e
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TloHATHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTh XUMUYECKOU PEAKIINU U 1 24.09 bubnnotexa HOK
p p ' https://m.edsoo.ru/00adc28c
IIOJIOXKEHHE XUMUYECKOTO
paBHOBECHS
9 OKHUCIUTETLHO-BOCCTAHOBUTEIIBHBIC 1 01.10 bubmmoreka [{OK
peakuuu ' https://m.edsoo.ru/00adcade
Tema 3. DiiekTposiuTHYecKasi Aucconuanusa. XuMHYeCKHe peakiu B pacTtBopax (8 v)
Teopust SNEKTPONUTHYECKON Bu6 110K
HOIMoTEKA
10 ncconuarmy. CHIIbHBIE U CIIa0bIE 1 01.10
A A https://m.edso0.ru/00adcd68
AIIEKTPOJTATHI
bu6moreka [IOK
11 Hounrie ypaBHeHUS peakIui 1 08.10
M peaxi https://m.edsoo0.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
OCHOBAHMH B CBETE MPEACTABICHUI bubnuoreka [IOK
12 . 1 08.10
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
IHUCCOLMAIIAN
XHUMHYEeCKHE CBOMCTBA COJIEH B Bu6 1OK
HOIHOTEKA
13 CBETE IIPEACTABICHUN 00 1 15.10
pedl N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITIT
bu6mmoreka [JOK
14 ITousiTre 0 TUAPOIN3E COJIEN 1 15.10
AP https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus 1 2210 bubnunoreka [JOK
3HAHUHI ' https://m.edsoo.ru/00addd12
[Ipaktuyeckas pabora Ne 1.
16 «Perrenne skcnepuMeHTAILHBIX 1 22.10 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTtposneHas padota Ne2 o teme 1 05.11 bubnuoreka [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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«ONEKTPOJIUTUYECKAs TUCCOLHALIMSL.
XUMHYECKUE PEaKLIUU B pacTBOpax»

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

Tema 4. O61mas xapakTepucTUKA XMMH4YeCKUX 3JieMeHTOB VIIA-rpynnsl. ['anorens! (4 4)
OO61ast xapakTepuCTHKA raJOTreHOB.
18 XUMHUYECKUE CBOMCTBA HA IPUMEPE 1 05.11 bubmorexa HOK
PHMED ' https://m.edsoo.ru/00addfe?
xJiopa
Xnoposogopona. ConsHas KUCIIOTA,
19 XI/IME‘-IGCKI/I: CBOMCTBA, MOJYYCHUE 1 12.11 bubmorexa HOK
> TOIYH ’ ' https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «[Tomy4ueHne COJITHON KUCITOTHI 1 1 12.11 bubmorexa [TOK
YHCHEE 6077 ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEAKIINI, €CIIN OUH U3 1 19.11 bubmorexa LOK
p ’ ' https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE
Tema 5. O0mas xapakTepucTuka XuMu4eckux 3J1eMeHTOB VIA-rpynnbl. Cepa u eé coeqnunenus (6 1)
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
22 1 19.11
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN 1 2611 bu6mmoreka [JOK
B IIpUpoJie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpOeHHE, 1 2611 bubnunoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA ' https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE 1 03.12 Bubmmorexa LIOK
. ' https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKAILNE B 1 03.12 bu6mmoreka [JOK
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OCHOBE IIPOMBIIIJIEHHOTO crioco0a
IIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arpsA3HEHUE
OKpYKaroIlEel Cpelibl COCTUMHEHUSIMU
cepsl

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

97 Berancnenue MmaccoBoit goym 1 10.12 bubmmoreka [{OK

BBIX0/1a ITPOJIYKTa PEAKIIUN ' https://m.edsoo.ru/00adec8a
Tema 6. O01asi XapakTepUCTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynnsl. A30T, ¢pocop u ux coennnenus (7 4)
OO6mrast xapaKTepUCTUKA SJIEMEHTOB

28 VA-rpynnsl. A3or, 1 10.12 bubnuoreka [IOK
pacnpocTpaHeHue B PUPOJIE, ' https://m.edsoo.ru/00adeea6
(br3UYecKre U XUMUYECKUE CBONCTBA
AmMuak, ero usnyeckue u

29 XMUMHYECKHE CBONCTBA, MOJIy4eHUE U 1 17.12 bubamorexa [JOK

aed ' https://m.eds00.ru/00adf004
MIpUMEHEHHE
[Ipaktrueckast pabota Ne 3 o Teme
30 «[lonyyeHrne aMmMuaka, U3yueHue ero 1 1 17.12 bubamorera LOK
N i - H3YH ' https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u 1 4.1 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEeH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX Bu 1OK

noIMoTeKa

32 oOpenuii. XumMmuueckoe 1 24.12
yAoop . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpebl
COCIMHEHUSIMHU a30Ta
®ochop. Oxenn pocdopa (V) n

dop docgopa (V) bubnmuoreka [JOK
33 ¢dochopHas kucnora, pU3HUECKUE U 1 14.01

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaTo B
KayecTBE MUHEPAIbHBIX YI0OpEHUH.

bubmuoreka [JOK

34 3arps3sHeHue MPUPOIHON cpejibl 1401 https://m.edso0.ru/00adfc20
docharamu
Tema 7. O0masi XapakTepUCTHKA XMMHYECKHX 3J1eMeHTOB IVA-rpynmnsl. Yrijiepoa u KpeMHHUil, U X coeluHeHHs (8 1)
VYraepon, pacmpocTpaHeHIE B
35 npnpiﬂe, E)I/ISI/II:ICCKII)/IC U XUMHYCCKHE 21.01 brbmmorexa [OK
N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHUYECKHE CBOMCTBA. 2101 bu6moreka [IOK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUJoM yriepoaa (IV)
N bubmuorexa [JOK
37 VYTonbHas KUCIIOTA U €€ COJIH 28.01 httos//m.edsoo.ru/00ae006¢
[Ipaktrueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKuciaoro rasa. 5801 bubnuoreka [IOK
KauecTBeHHas peakusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHbIe TOHATHUS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O 04.02 Eubmrorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHMSX yriepo/ia
40 KpemHuwuii u ero coenuHeHUs 04.02 Bubmorexa OK
https://m.edsoo.ru/00ae080a
[IpakTnueckas paborta Ne 5.
41 Pemenue skcriepuMeHTANBHBIX 3a7a4 11.02 bubnuoreka [IOK
1o TeMe «BaxxHenine HeMeTallIbl U https://m.edsoo.ru/00ae0bf2
UX COECIMHEHHUS»
42 KonTponpHas padota Ne3 o teme 11.02 Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
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«BaxHen1e HeMeTaUIbl U UX
COEIUHEHUS

Tema 8. O61ue cBoiicTBa MeTA/LIIOB (4 1)

OO01as XxapakTepucTUKa
XUMHNUYECCKHUX JJIEMCHTOB —

43 METaJIJI0OB. MeTaliueckas CBsI3b U 1 18.02 bubmmoreka [{OK
MeTaJUIMYECKasi KpUCTAUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB. BuGmiorexa [IOK

44 SHeKTpoxmimquKHH P 1 18.02 https://m.edsoo.ru/00ael1156
HaIpsHDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriaBbl. BerancieHus mno

45 YpaBHEHUSM XUMUUYECKHUX PEAKITUH, 1 25.02 bubmorexa OK

https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
npuMecH
bu6mmoreka [JOK
46 [ToHsaTHE O KOPPO3UU METAJLIOB 1 25.02 httos://m.edsoo.ru/00ae1278
Tema 9. BaxkHeililnne MeTaJJIbl U UX coequHeHus (16 4)

47 [lemouHbBIC METAILIBI 1 04.03 bubmorexa HOK

https://m.edso0o.ru/00ael4b2

48 OKcHibl ¥ THAPOKCUIBI HATPUSA U 1 04.03 bubnunoreka [JOK
KaJus https://m.edso0o.ru/00ael4b2

49 [[lenoyHO3eMeTbHBIE METAILIIBI — 1 11.03 bubmuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8

50 Baxxneime coeqTUHEHUS KaJIbIU 1 11.03 Bubmiorexa IOK

https://m.edsoo.ru/00ael15e8
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O0001IEeHUE U CUCTEMATU3ALIUS

ol . 18.03
3HAHHIA
52 JKEcTKOoCTh BOBI M CIIOCOOBI €& 18.03 bubmmoreka [{OK
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "YKEcTKOCTL BOABI I METOIBI €6 01.04 bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuoreka [JOK
>4 ATIOMHHH{ 01.04 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U 08.04 bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
%6 Keneso 08.04 https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU 15.04 bubnuoreka [IOK
xenesa (I1) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O6o6nvleHI/Ie U CHCTEeMaTu3alus 15.04
3HaHUH
[IpakTueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 2204 bubnuoreka [JOK
1o Teme «BaxHeiime MeTamibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX PEaKIUid, U OJUH U3
50 pEeareHToB JaH B U30BITKE UITU 2204 bubnnoreka [JOK
COZEPKUT IIpUMeECH. Brruncienus https://m.edsoo.ru/00ae1750
MaccOBOM JOJU BBIX0J1a IPOAYKTA
peaxiuu
61 O06o01IeHne u cucTeMaTu3anus 29.04
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3HAHUI

KonTtposneHas padota Ne4 mo teme

62 «Baxueume MeTauibl 1 UX 1 1 29.04
COCITMHEHUSD)
Tema 10. BemmecTBa u MmaTepuaJibl B :KU3HH YesaoBeKka (3 4)
63 BemecrBa u matepuainsl B 1 06.05 bubnuorexa [JOK
MOBCE/IHEBHOM KU3HHU YeIOBEKA ' https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 06.05 bubnuorexa [JOK
OKpPYXKaIoIIel cpejibl ' https://m.eds00.ru/00ae4270
65 Ponpe xumuu B perreHnn 1 13.05 bubnuoreka [IOK
HKOJIOTHYECKUX MTPOOIEM ' https://m.eds00.ru/00ae4270
IloBTOpEeHUe M3yYeHHOr0 MaTepuaJa 3a yueOHblii roa (3 4)
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
66 o 1 13.05
cUCcTeEMaTu3alys 3HaHUI https://m.edsoo.ru/00ae0dOa
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [JOK
67 . 1 20.05
cUCcTeMAaTu3alys 3HaHUu! https://m.edsoo.ru/00adb33c
Peseprubiit ypok. O6001IeHNE 1 bubnuoreka [JOK
68 . 1 20.05
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME
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YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus: 7 knacc: yueOnoe mocobue / JpoOwimes E.1O., Kosnosa T.JI., ['onybnnyas M.C. — 2-e
3z, — Honenk: Ucroku, 2017. — 238 c.

2. T'abpuensan O.C. Xumus. 8 kinacc: yaeOHUK uisa oomeoOpazosar. opranuzanuii / O.C. 'abpuensi,
N.T". Octpoymos, C.A. CnankoB. — 4-e u3n., crep. — M.: [Ipocsemenue, 2022. — 175 c.

3. l'abpuensa O.C. Xumus. 9 knacc: yueOHHK Aiist oomeoOpaszosar. opranuzanuii / O.C. ["abpuensn,
N.T". Octpoymos, C.A. CnankoB. — 4-e u3n., crep. — M.: [Ipocemenue, 2022. — 223 c.

4. MuxuTtiok A.JI. Terpans ma naboparopHsix pabot nmo xumuu. § kinacc. K yueGHuky Pynsutnca
I'E., ®enpamana O.I'. «Xumus. 8 kimacey». — M.: «Dx3amen», 2013. — 80 c.

5. Mukutiok A.J[. Terpans mist npakTuyeckux pabot mo xumuu. 8 kinace. K yuebuuky Pymsuruca
I'E., ®enpamana O.I'. «Xumusa. 8 kmacey. PI'OC. — M.: «Ox3amen», 2013. — 64 c. (Cepus
«Y4eOHO-METONNIECKUN KOMITJICKT))

6. Mukutiok A.J[. Terpags mist npakTuyeckux padbot mo xumun. 9 kmace. K yuebnuky Pymsurnca
I''E., ®enpamana O.I'. «Xumus. 9 kmacen. DI'OC. — M.: «Dk3ameny, 2016. — 96 c.

7. Tapa H.H. Xumusa. Terpamp-Tpenaxep. 9 kiacc: mocoOme Uid ydammxcsi o0meoOpa3oBar.
opranmzanuii. — M.: [Ipocemenue, 2014. — 111 c.: ni. — (AkageMU9ecKnid IKOJIBHBIA YIeOHHK)

8. I'apa H.H., I'abpyceBa H.W. Xumusa. 3agauyHuk ¢ «IIOMOIIHUKOMY». 8-9 Kiacchl: mocodue amis
ydamnmxcsi 001eo0pa3oBaTeNbHBIX yapekaeHui. — 4-e m3a. — M.: [Ipocsemenue, 2013.— 96 c.

9. Pamenxuit A.M. Xwumwus. [upaktuueckuit Martepuan. 8-9 kmaccel: mocoOue Uiss y4HTeleH
obmeoOpa3oBaTenbHBIX yupexaeauii. — M.: [Ipocsemenne, 2011. — 127 c.

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Xumus: 7 kmacc: yuebnoe mocodue / JIpoowsimes E.1O., Kosnosa T.JI., ['onyOornuas M.C. — 2-e
m3x. — Honenk: Mcrokm, 2017. — 238 c.

2. Pymutuc I'.E., ®enpaman @.I'. Xumus. 8 knacc. — 4-e u3a. — M.: [Ipocsemenue, 2016. — 207 c.
3. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 9 kinace. — 2-e uzn. — M.: [Ipocsenienne, 2016. — 208 c.

4. Tabpuensa O.C. Xumus. 8 kimacc: yaeOHUK i oomeoOpazosar. opranuzamnuii / O.C. ['abpuersi,
N.I". Octpoymos, C.A. CnankoB. — 4-¢ u3n., crep. — M.: [Ipocemenne, 2022. — 175 c.

5. Tabpuensu O.C. Xumus. 9 kiacc: yueOHUK i oomeoOpa3osar. opranuzamnuii / O.C. 'abpuensi,
N.I". Octpoymos, C.A. CnagkoB. — 4-e uzf., crep. — M.: [Ipocsemenne, 2022. — 223 c.

6. 'apa H.H. Xumusa: ypoku B 8 kiacce: mocoOuWe Ui y4uTens. — 2-¢ u3M., nepepad. — M.:
[Ipoceemenue, 2014. — 127 c.

7. I'apa H.H. Ypoxku B 9 knacce. Xumus. K yuebnuky I'.E. Pymsutuca, ®@.I'. ®enpamana «Xumus. 9
kiace» — M.: IlpocBemenune, 2009. — 96 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ITopran ¢pyHIaMeHTaTBpHOrO XUMHUECKOro o0pazoBanus Poccuu // chem.msu.su
2. Moaroroska k EI'D // http://www.fipi.ru/

3. [None3nas nunpopmanus no xumuu // alhimikov.net

4. ObpazoBarenbHbIi caiT Mo xumuw // alhimik.ru

5. HoBocTtHo# xumuueckwuii caidt / chemworld.narod.ru






