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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoJaBaHusl y4eOHOro mpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHU C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs, a Takke TpeOOBaHUU K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOH,
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 (DOPMHUPOBAHHME MBIIUICHUSI U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XHUMHH Ha ONpPEIeIEHHOM dTare 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.

CtpykTypa coAep:kaHHusl MPOTPaMMbl MO XUMHHU cPopMHpOBaHa 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 CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PAa3BUTHUSl 3HAHUIM Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOIbI, LEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
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 Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHUX TOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
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 MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHOM AESATENBHOCTH, HAy4YHbBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUMX YHHUBEpPCAaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSITh HMX TpPH PEIIEHUU Mpo0JeM B TMOBCEAHEBHON KU3HU W
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TOBEACHUS B OBITY WU TPYIOBOW JESATEIBHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl U HANpPaBICHHOCTH JalbHEUIIETo
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0slI pa3zjeneHust cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAass AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

dusnyecKkue U XUMUYECKUE SBJICHUS. XMMHUYECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1aOOpaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIMBAHUE
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 conr menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  Pe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemiecTBo. HaxokaeHue kucimopojia B mpupoje, (U3MYECKHE M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



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

TeroBoil >P(peKT XUMUYECKON peaKkluu, TEPMOXUMHUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qu3nueckue W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbLl. 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:  coyieoOpa3ytoniue (OCHOBHBIC, KHCJOTHbIE, aM@oOTepHbIe) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPuU3NUECKME U XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa coseil. @uszndeckre U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIIOBHS BO3HHMKHOBEHHS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTere Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE 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. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBIE U IIETOYHO3EMEIbHbIE METaJIIbI,
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:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMH KHUCJIOT W WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanus, NEePUOJIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEJIUUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIeM B CBET€ TMPEJACTABICHUN 00 DJIEKTPOJIUTHUUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pPEaKkUMil Ha HWOHBI, PEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOWCTBA HA MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3MYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxanue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a TMOJIyYEeHHs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crHeluuueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GUMUECKUE MU XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEpoJ,  aJUIOTPOITHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHe. DKOJIOrMYecKHUe MpOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero d¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHUE W
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeOUHEHMSIMU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHUS U GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IpoIEecCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl mosyyeHus MeTauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
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 MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas 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 OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzanmss MeXIpeAMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPCHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC UCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
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 HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3IX 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(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN 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 BOCIIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO 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,
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  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  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 PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

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 JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE 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 KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce 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 Xoie aAuanora M (WiaM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepcaJibHbIEe YYeOHbIe NelCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATHh KOHTEKCTHI, MIpejlaraéMble B YCIIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI
B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIBLHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,



BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NESITEIIbHOCTA 10  MOJYYEHHUKD HOBOTO  3HAaHWA, €ro HMHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.
K koHuny oOyuenusi B 8 kjacce TpeaMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:
e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKUM JJIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh

(omHOpPOHAST M HEOJHOPO/AHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISipHasi macca, KOJUYEeCTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XUMHYECKasi peakuus, KiacCuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEaKIUu 3aMEIICHUs, peaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paauycC
aToMa, XMMHYECKas CBS3b, MOJSpPHAS W HEMOJSIpHAs KOBAJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

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

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX mojiokeHus B Ilepuogumueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjgementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



K

XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00lIee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpALEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpAIMi MBICIUTEIBHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYECHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C IIOMOILBI HHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

KOHIlY oOyueHuMsi B 9 KJjiacce NpeIMETHbIE pe3yJbTaTbl HA 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs] JTUCCOLMALMS, PEAKIHUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasi CBs3b (KOBaJCHTHAas, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH T MOHSITHUS MPU OMTUCAHUM BEIIECTB U UX MPEBPAlCHUIA;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COEIMHEHUW 1o (opMynam, BUJ XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
PELIETKNM KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJICKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBYy Y4YAaCTBYIOLIMX 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 MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH PA3IUYHbBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHMHUYECKUX TMPEBPALICHUA B Pa3IUYHBIX
YCTIOBHSIX;

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

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUUYECKOW  MOCYAOW H
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  KAadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTraHWYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, IKCIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

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. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
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

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. 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.edso00.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-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
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 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.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 IIVIAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yesioBeka. Tesa u BeliecTBa https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1a0OpaTopuu U IpUEMBI 0OpaIIeHUS C 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabota Ne 2 «Paznenenue

5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 Bubmmorexa LIOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U ClI0KHBIC BElIECTBA 1 bubmotera [JOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYISIPHOC YUCHUE 1 bubmorexa HOK

YP v https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



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

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOT0 3JIEMEHTa B bubmmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. Mossipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUUECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsST MaCCHI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 10 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH a3JI0’KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [OK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [TOK
H AHCT. mﬂ https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIusl 3HAHUU
Kountponsnas padora Nel mo teme «BemectBa bubnunoreka [JOK
20
U XUMHYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo bbmmorexa [TOK
POA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo/1a (peaKInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bubmmoreka [{OK

23 S .
N1abOpaTOPHH H IPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TemoBoit 3¢ (hekT XUMHUECKON peaKInH,
24 IIOHATHE O TEPMOXUMHUUYECKOM YpaBHEHUHN bubmmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
TormmBo (HedTb, YroJIb 1 METAH).
25 3ar ${3HeI-EI/Ie(1];OS ¢ a, CII0COOBI c)ero bubmmorexa [TOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «ITomyyenne u cobupanne KUCIOpoOaa bubmiorexa HOK
7 . P oSS https://m.edsoo.ru/ff0d4ae?
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KHCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
CriocoOsl motyueHust BOAOPOIa B bubnuoreka [JOK
30
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpaxtrueckas padora Ne 4 o Teme
31 «IIT)OJI €HHUE U 1(3:061/1 aHU€e BOJOPOIa bubmorexa LIOK
ya . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
bu6mmoreka [JOK
32 M 7 é . A
OJIApHBINA 00BEM ra3oB. 3aKOH ABOTAIPO htts://m.edsoo.ru/ffod542e
33 Brruncienus 00bEMa, KOJIMUECTBa BEIIeCTBA bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bubmmoreka [{OK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX
peardt o https://m.edsoo.ru/ff0d5708
OTHOILIEHUH r'a30B
35 dusnyeckue U XUMHUYECKUE CBOMCTBA BOILI bubnmorexa LHOK
! https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 Cocras ocHoBaunii. I1o e 00 aTtopa
TaB OCHOBAMHH T HHRaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie 1
37 HEHaCBIIIIEHHBIE pacTBOPEL. MaccoBast 1o bubmorexa HOK
m p PBL. a https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[IpakTnueckas padota Ne 5 o Teme
38 «[IpuroroBiieHHE PACTBOPOB C OMPEAEIEHHON bubmmorexa [OK
p N . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accudukanms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenune u XuMHU4eCKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [TonydyeHnue U XUMUYECKUE CBOMCTBA KUCIIOT httos://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue
47 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUN»
48 I'eneTnueckas cBsi3b MEXKy KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O0o0IIeHre U CHCTeMaTH3alns 3HaHUH httos://m.edsoo.ru/00ad9ch?
50 KonTtponbnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKATUU
51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O Tpynmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[lepuoauueckuii 3akon u [lepuoanueckas BuGmrorexa LOK
52 cucTeMa XMMU4YecKux 3jeMeHToB /. U.
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuop1, TPy, MOATPYIIIHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
N3oTormbl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 aneMeHToB Ilepuonnueckoit cucremst /1. U. bubmnorexa [IOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 110 bubnuoreka [JOK



https://m.edsoo.ru/ff0dfee2
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ero noJioxkeHuto B Ilepuoauueckoii cucreme
. 1. MenneneeBa

https://m.edsoo.ru/00ada824

3navenue [leproanueckoro 3aKoHa ass

bubmmoreka [{OK

57 a3BUTHS HayKu W IIpakTuku. /. . 1
i/[eHz[eJIeeB f y‘-IéHIIjlf/'I, Heﬂarl(:)[r ¥ TPKIaHUH hitps:/m.edsoo.rL/00adadbe
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
59 Hoast xiireckas cossb 1 https:// m.edsocl)_.[ ru/0OOadac34
60 KoBasneHTHas moIsipHAst XHMUYECKas CBSI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHas XMMUYECKask CBS3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneip okucneHiA 1 https:// m.edso;I ru/00adae28
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubamorera LOK
https://m.edso00.ru/00adb076
bu6mmoreka [JOK
64 OKuCIUTEIN U BOCCTAHOBHUTEIIH 1 httos//m.e dsogru 100adb076
65 Kontponbras padorta Ne4 o reme «CtpoeHue 1 bubnuoreka [JOK
aroma. XUMHUYECKas CBSA3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO1LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa TOK
P p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH.
bubnuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKuun U MOJIOXKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c



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

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALINH. bubnuorexa [JOK
CunbHbIE U clTaOble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHeHUS peakiuii bubmmorexa [TOK

yp peaxi https://m.edsoo.ru/00add448
XUMHYecKHe CBOMCTBA KUCIOT U OCHOBaHWI
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LHOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHUECKON bubmorexa LOK
p p https://m.edso0.ru/00add8b2
IHUCCOIAIIAT
bu6moreka [IOK
14 Ilo €eo 0JIN3€ COJICH
FUTHE O THIApOIH e https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CHCTEMATH3a 3HAHWH
HICHHC 1 CHCTCMATHIARI SHafHi https://m.edsoo.ru/00addd12

16 [Ipaktrueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme

17 «DNEKTPOIIUTHYUECKAS JUCCOLIHMALIUS bubmorexa LOK

P g HHAtIL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»

18 OO1as XapakTeprUCTUKa raJIoreHOB. bubnunoreka [JOK
XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XHMII/:quIfH: CIB[oﬁCTBa MOJIy4eHHUe bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTtuyeckas padora Ne 2 o reme bubnuoreka [IOK

«[lomydeHune CONAHON KUCIOTHI, U3ydeHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 €aKIUH, €CIIM OJTMH U3 PEarcHTOB JaH B
peakt A p A https://m.edsoo.ru/00ade488
M30bITKE
29 OO61as xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
23 Haxomr;eHHe cepol I/I(beé coe I/IHeI:mﬁ B bubmmorera [TOK
P UH https://m.edsoo.ru/00ade64a
MpHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3UIECKUE bubmuorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKklnu, JIeXkKaII1e B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenune MmaccoBoii 10K BBEIXOa bubnuorexka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuka 31eMeHToB VA-
28 rpyIIbsl. A30T, pacIpOCTPaHEHUE B IIPUPOIE Eubmorexa HOK
PYHIIBL - paclipoctp . PHPOJC, https://m.edsoo.ru/00adeea6
(bu3nueckrue U XMMHUYECKUE CBOMCTBA
29 AMMHMaK, ero pundecKkue U XUMUICCKUE bubnnoreka [JOK
CBOMCTBA, MTOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
30 «ITonyyenrue aMmmMuaka, u3y4yeHue ero bubmmorexa [JOK
N ya » MY https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK
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XUMHYECKHUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX YA0OpEHUI.

bu6mmoreka [{OK

32
XHUMHUUYECKOE 3arps3HEHUE OKPYXKaIOIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHCHUSIMU a30Ta
dochop. Oxcun dpochopa (V) u pochopuas
33 KHCIIOTA, GU3NYECKHE U XUMHUECKUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHHE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAIILHBIX YI0OpeHUH. 3arpsi3HeHune bubmmorexa [TOK
PEIBHBIX YAOOP AP https://m.edso0.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubmuorexa [JOK
(buznueckrue u XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUJIOM YyTIepoja https://m.edsoo.ru/00adfebe
(Iv)
bu6mmoreka [JOK
37 0% &
POTIbHAZ KHCIIOTa 1 ee COlH https://m.edsoo.ru/00ae006¢c
[IpakTrueckast pabota Ne 4 o Teme
" bubmuorexka [JOK
38 [Tonyuenue yriaekuciaoro rasa.
Y https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEILIECTBAaX KAK O COEIMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [JOK
40 Kpemnuuii u ero coennHeHus
P A https://m.edsoo.ru/00ae080a
41 IIpakTtuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TECMC

https://m.edsoo.ru/00ae0bf2
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«Baxueiime HeMeTaJUIBI U UX COEIUHEHUS)

KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

42 «BaxkHeune HeMeTauIbl U UX COCTUHEHUS https://m.edso00.ru/00ae0el8
OO6mast XxapakTepuCTUKAa XUMUYECKHUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBS3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTrka. Pu3nuecKre CBOMCTBA METAJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psijl HANlPSDKEHUH brbmmorexa [OK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObI MOTYISHHS METAJIOB.

45 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMUYECKUX PEAKIUHI, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

41 [enotnEle MeTaiEL https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THAPOKCHIBI HATPUS U KAJTHSI bubmorexa HOK

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

49 Illenoyno3eMenbHbIC METAIIJIbI — KAIbIIMI U bubmuoteka [JOK
MarHuu https://m.edsoo.ru/00ae15e8

. bubnuoreka [JOK
50 Baxseiiue coequHEHUS KaJIbLIU
https://m.edsoo.ru/00ael5e8

51 O06o01IeHre 1 cucTeMaTru3amus 3HaHUHA

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs bubmorexa LIOK

https://m.edsoo.ru/00ae1886

53 IIpaktuyeckas padora Ne 6 o reme bubnuoreka [IOK
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"YKécTkoCTh BOJIbI ¥ METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubnmoreka [JOK
>4 AtiomiiHi https://m.edsocla_.[ ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
% Keneso https:// m.edSO(])_.[ ru/00aeld86
57 Oxcunpl, TuaApoKcu bl 1 cosn xkenesa (1) u bubnuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N
[IpakTueckas padota Ne 7. Pemenue
59 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubnmorexa [JOK
«Ba)kHelIme MeTauIbl U UX COEIUHEHMSD htps://im.eds00.ru/ae3ded
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIui, eclii OJJMH U3 PeareHTOB JaH B
60 5136L?TKe’HnH coz?epmml;pHMecn. " bubmorexa IOK
BrrurciieHus MacCOBOM JOJIA BBIXO/1A hitps.//m.eds00.ru/00ae1 750
MPOJIyKTa peaKuu
61 O06001eHre 1 cucTeMaTu3alus 3HaHu|
62 KontponpHas padota Ned4 o teme
«Baxxneiilme MeTamuIbl U KX COSIUHEHUSD
63 BemniecTBa 1 maTepualbl B TOBCEAHEBHOM bu6mmoreka [JOK
YKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnunoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B peIieHNH SKOJIOTHUECKUX bubnuoreka [IOK
npobiaem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
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https://m.edsoo.ru/00ae1c64
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cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PezepBubiit ypok. O0o0IIeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
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ITPOBEPAEMBIE TPEGOBAHMUSA K PE3YJIBbTATAM OCBOEHUA OOII

8 KJIACC
Kon N .
IIpoBepsiemble npeaMeTHbIe Ppe3yJbTATHI OCBOECHHSI OCHOBHOH 00pa3oBaTe/ibHOH NPOrpaMMbl OCHOBHOIO
NpoBepsieMoro
001ero ooOpazoBaHus
pe3yJibTara
1 [To teme: «IlepBoHavanbHBIE XUMHUYECKUE TOHITHS»
pPacKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYyIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIOHOE BEI[ECTBO, CMeCh (OJIHOPOIHASL U HEOHOPOHAS), BAICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJISIpHAs
11 Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JO0JIsI XMMUYECKOTO 3JIEMEHTa B COEAMHEHHH,
MOJISIPHBIA 00BEM, XUMUYECKasl peakius, KiacCupuKalus peakluid: peakMi COCTUHEHHs, PEaKIMU Pa3JI0KEeHHUS,
peaKIuy 3aMelIeHUs, Peakuil 0OMeHa, SK30- U SHIOTEPMUYECKHE PEaKlUu, TeTIoBoN 3 (HEeKT peakiuu, pacTBop,



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MaccoBas J10J1s1 BellecTBa (IIPOIEHTHAs KOHIIEHTPAIs1) B pacTBOPE

HUIITIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATHHN U IMPUMCHATH 3TH NOHATUSA IIPU OITMCAHUHN BCUICCTB

1.2 Y UX NPEBPALLECHUN

1.3 UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHHS (POPMYIT BEIIECTB U YPABHCHUI XUMUYCCKUX PEAKITUI

14 pPacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOTO YUEHHUS,
' 3aKkoHa ABOTaapo

15 OTIPEJICIIATh BaJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHHSIX

16 KJIACCHU(HUITUPOBATh XUMHUUYECKUE PEaKIUU (IT0 YHCITY M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIFIOBOMY
- ahdexry)

1.7 BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAcChl BEIECTB

1.8 BBIYUCIISTH MACCOBYIO JIOJI0 XUMHUYECKOTO AJIeMEHTa 10 (popmysie COeTMHEHMS,

1.9 BBIYUCIISITH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE

110 MPUMEHSITh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHMs — HAOIIOJeHHE, U3MEPEHUEe, MOJAETUPOBAHUE, IKCIEPUMEHT
' (peanbHBIN U MBICIICHHBIH )

2 [To Teme: «BaxHeiine npeacTaBUTENIN HEOPraHUIECKUX BELIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: OKCU, KUCJIOTa, OCHOBAHUE, COJIb

2.2 OTIPEIeNATh MPUHAJICKHOCTD BELIECTB K OINpeIeIEHHOMY KIIacCy COeIMHEHuH 1o (popmynam

2.3 KJIaCCU(DUIIMPOBATh HEOPTAHUYECKHE BEIICCTBA

24 XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPIK/Iasi OTMCAHUE
' IpUMepaMu MOJIEKYISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2t MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KAa4€CTBEHHOTO COCTaBa, BO3MOKHOCTH IMPOTEKAHUS

XUMHUYCCKUX npeBpameHHﬁ B pa3JINYHBIX YCIOBUAX




CJIEZIOBATh MpaBWJIaM IOJIb30BAHUSI XMMHUYECKOU MOCYA0N u JabopaTOpHbIM 000OpYyIOBAaHUEM, a TAaKXKE MpaBUIIAM
oOpalieHus ¢ BEIEeCTBaMUA B COOTBETCTBUH C MHCTPYKIIUSAMHU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB

M0 TOJYYEHUI0O U COOMpAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C

20 OIIPENENEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATh U IIPOBOJNUTh XUMHYECKUE IKCIIEPUMEHTHI
10 PacIo3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C TOMOIIBIO MHANKATOPOB (JTakMyc, (eHOIPTaTICHH, METUIOPAHK
¥ Ipyrue)

2.7 MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOMN peaKIuu

3 IIo Teme: «llepmommueckuit 3akoH u llepuommueckas cucrema xumuuyeckux vemeHToB JI. M. Menneneesa.
Crpoenue aToMoB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTUN: SJIpO aTOMa, AJIEKTPOHHBIN CJIOM aTroma, aToMHasi opOoUTasb,

3.1 paauyc aroma, XMMHUYECKasi CBSI3b, MOJISIPHASI U HETIOJISIpHAs] KOBAJIEHTHAs CBA3b, AJIEKTPOOTPHUIIATEIbHOCTh, HOHHAS
CBI3b, NOH, KATHOH, AHUOH, CTENIEHb OKUCICHUS

3.2 KJIacCU(PUITMPOBATh XUMHYECKHE DJIEMEHTHI

33 ONMCBIBATH U XapaKTepHU30BaTh TabauuHyro (opMmy Ilepuoandeckoit cucTeMbl XMMHUYECKHX AJIEMEHTOB: PA3IN4aTh

' HOHATHUS «TJ1aBHas noArpymnna (Arpynna)» u «rnobounas noarpynna (brpymmna)», «Manbsle» U «00JIbIINe) NePUO/Ib

34 packpsiBath cmbica Ilepuoguueckoro 3axkona JI.M. MenneneeBa: NEeMOHCTPUPOBATh IOHUMAaHUE MEPHOIUYECKON

' 3aBUCUMOCTHU CBOMCTB XMMHYECKHX JIEMEHTOB OT UX N0J0XeHus B [lepnonnyeckoii cucreme
COOTHOCHUTb 0003Hau€HUs, KOTOpble uMeroTcs B Tabnuie «llepuonuyeckas cucreMa XUMUYECKUX 3jeMeHToB J[.J.

3.5 MenieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sJpa,
oO111ee 4KciIo 37IEKTPOHOB M paciipe/ielieHUe UX M0 JIEKTPOHHBIM CIIOSIM)

3.6 OTIpENIeNATh CTETIEHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COEANHEHHIX

3.7 OTIpeNIeNATh BUJ XMMUYECKON CBSI3U (KOBAJICHTHAs M MIOHHAS) B HEOPTraHUYECKUX COEANHEHHSIX




9 KUIIACC

Kon IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThl OCBOEHHS OCHOBHOII 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOIO
HIPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJibTara
1 [To Teme: «BerecTBO U XUMHUECKasT PEAKITHSD)
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: PACTBOP, IIEKTPOIUTHI, HEIEKTPOIHUTHI, HIEKTPOTUTHICCKAS
JUCCOITHAIIUS, PEAKIMU MOHHOTO OOMEHa, KaTajlu3aTop, XUMUYECKOe PaBHOBECHE, 0OpaTHMble M HEOOpaTUMbIE
11 peaknuy, OKHUCIUTETbHOBOCCTAHOBUTEIBHBIC  PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHUE, aJJIOTPOTHs, aM(pOTEPHOCTh, XHUMHUYECKas CBA3b (KOBAJCHTHAs, HMOHHAsA, METAJUINYECcKas),
KpUCTAJUTMYECKas PEeII€TKa, CIUIaBbl, CKOPOCTh XUMUYECKOU PEaKIIuu
1 WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATHM M MPUMEHSTh 3T MOHATHUS MPH ONMUCAHUU
' BEIIECTB U UX MPEBpaILCHUN
. COCTaBIIATh YPaBHEHUS AJIEKTPOJUTUUYECKONW TUCCOLMALMU KUCIOT, IIEJIoYel M COJel, MOJIHbIe U COKpalll€HHbIE
' ypaBHEHUS peakiyii HOHHOTO 0OMeHa
14 PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMIl MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO
' OanaHca 9TUX peaKui
15 MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU
2 [To Temam: «HemeTtasmibl 1 UX coequHEHUs» U «MeTalljIbl U UX COSTUHEHUS
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U creruprUecKue XMMHUYECKHE CBONCTBA MPOCTHIX U CIIOHBIX BEIECTB,
21 NOATBEPXKJasi ONHMCAHME MPUMEPAMU MOJIEKYISAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOUIMX XHUMHUYECKUX
peakuun
2.2 COCTaBJISITh YPaBHEHHUS PEAKIMI, MOATBEPKIAIOUIUX CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXIY BeEIeCTBAMHU




pa3JIMYHBIX KJIACCOB

ITPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHUA, BOZMOXKHOCTHU IMPOTCKAHUA XHUMHYCCKHUX

23 IPEBPALICHUI B pa3IMYHBIX YCIOBHIX
CJIEZIOBATh IMpaBWJIaM MOJb30BAHUS XMMHUYECKOW MOCYAO0H M J1aOOpaTOPHBIM 000pYJOBAaHUEM, a TAKKE IpaBUIIaM
24 00pallleHUs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBINOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB
T10 TIOJIYUYE€HUIO U COOMPAHUIO ra3000pa3HBIX BEUIECTB (aMMHUaKa M YTIEKUCIIOTO rasa)
MIPOBOJUTH PEAKIMH, MOATBEPHKAAIONINE KAaueCTBEHHBIM COCTaB pa3jIMUHBIX BELIECTB: PAaclO3HABaTh OIBITHBIM
2.5 MyTEM XJIOpHI-, OpOMUI, HOIU, KapOoHat, ocdat, CUIMKaT, Cyabdar, THAPOKCHUIUOHBI, KATHOHBI aMMOHUS, HOHBI
M3Y4YEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB
3 [To Teme: «XuUMUS 1 OKpYXKaroIias cpea»
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux noHsatuil: [1/IK BemecTsa; Koppo3us METAIIIOB
MPUMEHSITh OCHOBHBIE OIEpAlM MBICTUTENIbHOW AEATEIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, 000OIIeHHe,
3.9 CUCTEMAaTU3alI0, BBISBICHUE IPUYUHHO-CIIEICTBEHHBIX CBSA3€M — JUIS M3YYEHHS! CBOMCTB BEIIECTB M XMMHUYECKUX

peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCETOJblI IMO3HAHUA — Ha6J'IIO,I[eHI/Ie, U3MEPCHUE, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN )

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 [IepBoHayanbHbIE XUMUYECKUE TTOHATHS




11

[Ipenmer xumuu. Posib XMMHHM B JKU3HHM 4elOBeKa. XUMHA B cHCTeME Hayk. Tena u BemiecTtBa. PU3MYECKHE CBOMCTBA

BCIICCTB. AFpCFaTHOC COCTOAHHE BCIICCTB

1.2

[Tonsarue o meToiax mo3HaHus B xuMuu. Yuctele BemecTBa U cmecu. CriocoObl pas3zesieHust cMeceit

1.3

ATOMEBI 1 MOJICKYIJIBI. Xumuueckue 31eMeHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB. HpOCTI)IC 1 CJIOXKHBIC BECIICCTBA. ATtoMHO-

MOJIEKYJISIPHOE YUEHHE

14

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aToMHass Macca. OTHOCHUTeNbHash MOJIEKYJIsIpHas Macca. MaccoBas J0JI XUMHYECKOTO JJIEMEHTa B

COCAMHECHNN

1.5

KomnuectBo BemectBa. Moisb. MonsipHas Macca. B3auMMOCBsI3b KOJIMYECTBA, MAacChl M 4YWCIA CTPYKTYPHBIX €IMHMI]

BemiecTBa. Pacuérel mo GpopMysiaM XUMHUYECKUX COCTMHCHUI

1.6

duznueckne M XUMHUYECKHE SIBJICHUS. XHUMHYSCKas pCaknusa u eé IIPpU3HAKH. 3aKoH COXpaHCHUA MacCChl BCHICCTB.

Xumudeckue ypaBHeHus. Kinaccupukamus XUMHUYIECKUX peakini (COeMHEHUS, PA3I0KEHNs, 3aMEIICHUs, 0OMEHa)

1.7

XUMHYECKUN HSKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCY/IOH, ¢ TMpaBWjaMud padOThl B j1abopaTopuu W MpUEMaMH
oOparenus ¢ J1abopaTOpHBIM OOOpYJAOBaHUEM, M3yUEHHWE M ONMUCAHHWE (HU3UYECKUX CBOMCTB OOpa3IOB HEOPraHMUECKHX
BEIIECTB, HaOMoAeHne Ppusnueckux (TUIaBlieHUE BOCKA, TassHUE JIb/la, pacCTUpaHUE caxapa B CTYNKE, KUIIEHUE U KOHACHCAIUs
BOJIbl) U XUMHUYECKUX (TOpPEHHE CBEYM, NMPOKAIMBAHHWE MEIHOMN NMPOBOJIOKH, B3aUMOJACHCTBHE Mella C KUCIOTOM) SBICHHUIA,
HaOJIO/IeHUEe U OMNMUCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3iiookeHHue caxapa, B3aUMOJICHCTBUE CEpHOM
KHUCIIOTBI C XJIOpUIOM Oapusi, pasnokeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJEWCTBUE Keie3a C PacCTBOPOM
conu meau(ll), nzyuenue cnocoboB pasaeneHus cMecel (¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BEIIApUBAHUE, AUCTUILIALINSA,
xpomaTorpadus), TpoBeICHUE OUYMCTKHA MOBAPEHHOU cOJM, HAOIMIOJCHHE W OMHMCAHUE PE3YJIbTaTOB MPOBEICHUS OIBITA,

HIUTIOCTPUPYIOLICTO 3aKOH COXPAHCHUS MACChI, CO3JaHUC MoJAeaen MOJICKYJI (H_IaPOCTep)KHCBBIX)

Baxwueiiune MNpEACTAaBUTCIIM HCOPIraHNYCCKNUX BCIICCTB

Bo3zgyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT U mpoctoe BemiecTBo. HaxoxieHue Kuciopoaa B NpUpoJe,




¢usnueckne W XuMHUYecKkue cBoiicTBa (peaknuum ropenus). Oxcunpl. [Ipumenenue kucimopoma. CrocoObl TOTYYCHHS

KHCJIOpOAa B JJAOOPAaTOPHH U MPOMBIIIICHHOCTH. KpyroBopot kucinopona B npupojae. O30H — aJIoTpomnHAas MOIUPUKAIHS

KHCJIOpOJia
9 TermoBoit 3¢dexkT XUMUYECKON peakiud, TEPMOXUMHUECKUE YPaBHEHUS, 3K30- U SHIOTEPMHUYECKHE PEaKUuu. TOIInBO:
' yroJib U METaH. 3arpsi3HEHHE BO3/AyXa, YCHIICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs
23 Bomopon — anemeHT M mpoctoe BemecTBO. HaxoxkneHue BojopoAa B MpUpoje, (U3NYECKME M XMMHUYECKHE CBOMCTBA,
' MIPUMEHEHHE, CIIOCOObI MoydeHus. KuciaoTs! 1 comm
24 MouisipHblii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YPAaBHEHUSIM
®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PacTBopbl. HachllleHHbIE M HEHACBIIEHHBIE PAacTBOPBI.
25 PacTtBopuMocTh BemiecTB B BoJe. MaccoBasi 10Jisl BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OcHOBaHusA. Poib
' PacTBOPOB B MPHUPOJIE U B KU3HU yesioBeka. KpyroBopot Bojibl B pupoe. 3arpsisHeHHe NPUPOaHbIX BoJI. OXpaHa U OYHCTKA
IIPUPOJHBIX BOJ
Knaccudukanus wneoprannueckux coeauHeHnid. Oxcuapl. Krnaccumdukamuss OKCHIOB: cojieoOpasyromue (OCHOBHEIE,
2.6 KHCJIOTHBIE, aM(oTepHbIe) U HecoeoOpasyronue. Homenknarypa okcuioB. @u3ndeckiue U XUMHUYECKHE CBOMCTBA OKCHIIOB.
ITonyuenue okcunos
27 OcnoBanus. Knaccugukanus ocHOBaHUM: MENOYM U HEpacTBOpUMbIe OcHOBaHuUs. HomeHknarypa ocHoBanuil. dusnueckue u
' XUMUYECKHE CBOMCTBA OCHOBAaHUM. [lomyueHne ocHOBaHUI
28 Kucnotsl. Knaccugukanus kucinor. Homenknarypa kuciaot. @U3nueckue 1 XMMUYECKHE CBOMCTBA KUCIOT. Psij akTUBHOCTH
' meraiuioB H.H. bekerosa. Ilosyuenue kucnor
2.9 Comu. Homenknarypa coneil. @usnueckue u XuMuieckue csorctsa coneil. Ilomydenue coneit
2.10 I'enernueckas CBsA3b MEXKIY KJIaCCAMHU HEOPraHUYECKUX COCIUHEHHUN
211 XUMHUUECKUI SKCHEPUMEHT: KaueCTBEHHOE OIpe/IeIeHUE COJIEpKaHUsl KUCIOpoJa B BO3JyXe, IOJydyeHue, coOupaHue,

pacClio3HaBaHUC W H3YYCHUC CBOMCTB KucJjopoza, Ha6J'IIO,[[eHI/Ie B3aHMOJICHICTBHUS BEIIECTB C KHCJIIOPOAOM H YCJIOBUA




BO3HUKHOBEHMSI U TpEKpalleHusi ropeHus (mokapa), O3HAKOMJICHHE ¢ oOpasllaMu OKCHUJIOB U OIHMCAHUE WX CBOWCTB,
MoJIy4eHue, coOMpaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB BOAOPOJAa (TOpEHHE), B3aUMOJCHCTBUE BOJIOPOJA C OKCHUAOM
meru(ll) (BO3MOXHO HCIIOJIB30BAHHE BHJICOMATEPUAIOB), HAONIOACHWE OOpa3IloB BEMIECTB KOJIHYECTBOM 1| MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEUIECTB C pa3IM4YHON pPacTBOPUMOCTHIO, IPUTOTOBJIEHHE PACTBOPOB C
ONpeeIEHHON MaccOBOM J10JIel pacTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBUE BOJbI C METallaMU (HATPUEM M KaJlbLIUEM)
(BO3MOKHO HCIIOJIB30BaHUE BUAECOMATEPUAJIOB), ONpEAEICHUE PACTBOPOB KHUCIOT U IIENOYEH C MOMOIIBI0O MHIUKATOPOB,
HccleIoBaHNE 00pa3lloB HEOPraHWUYECKUX BELIECTB Pa3IMYHbBIX KJIACCOB, HAOMIOCHIE U3MEHEHHS] OKPaCKH MHIUKATOPOB B
pacTBopax KHCIOT M Iiejnoued, u3ydeHue B3aumojencTBusi okcuzaa meau(ll) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C
MeTaJlJlaMH, peakUuid HeHTpaau3aluy, MOJIydeHHuEe HEpacTBOPUMBIX OCHOBAHHM, BBHITECHEHHE OJIHOTO METajula JPYTruM U3

pacTBopa COJIH, pellIeHre SKCIIEPUMEHTANIbHBIX 3a/1ad 10 TeMe «BakHel1ne Kjacchl HEOPraHUYECKUX COSTUHEHUI

[Iepnognueckuit 3akoH u Ilepmonnueckas cucrema xumuueckux osneMmeHToB J[.MI. MenneneeBa. CtpoeHue aToMOB.

3 Xumuyeckas cBsizb. OKHCIUTEbHO-BOCCTAHOBUTEIbHBIE PEAKIIII
[lepBpie MOMBITKH KiIAacCU(PUKALUU XUMUYECKHX 3JeMEHTOB. [loHATHE O Ipymmax CXOAHBIX 3J€MEHTOB (LIEJIOYHbIE U
3.1 IIEJI0YHO3EMEIIbHBIE METaJUIbl, TaJOTeHBbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhbIe 0O0pa3yroT amMpOTEpHBIE OKCHIABI H
TUAPOKCUBI
[lepnognueckuit 3akoH. [lepmoanueckas cucrema xumudeckux snnemeHToB J[.M. MenneneeBa. KopoTkonepuonHas u
3.2 mrHHOTIepuoAHas ¢opmbl [lepuonnueckoit cuctembl xumudeckux syeMeHtoB J[.M. MenpeneeBa. Ilepuonbl ¥ rpymibl.
Ou3nYeCcKUil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEPUOAA U TPYIIIILI JIEMEHTa
Crpoenue aromoB. CoctaB aTOMHBIX sizep. M3oTomnel. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000J04YeK aToMOB HepBbIX 20
3.3 XUMHUYecKuX aneMeHToB llepuonmueckoii cucrembl JI.M. MenaeneeBa. XapakTepuCTUKa XHMUYECKOTO 3JIEMEHTA IO €ro
nosnoxeHuro B Ilepuonnueckont cucreme [1.11. Menneneena
34 3aKOHOMEPHOCTH M3MEHEHHS pajnyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO

rpyinmnamM u HIepuoaMm. 3HadeHUE Hepnonnqecxoro 3aKOHa H HepHOHquCKOﬁ CHUCTEMbI XUMHWYCCKHUX DJJIICMCHTOB JJIA




pa3BuTHsA Hayku U npakTuku. /.M. MennaeneeB — yu€HbI U rpaXXJaHUH
35 Xumnueckasi cBsizb. KoBasieHTHast (TOJIipHAsi U HETMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIATEIHBHOCTh XMMHUYECKUX AJIEMEHTOB.
' HNonnas cBs3b
36 Crenenb okucienusi. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKuciIeHus: u BocCTaHOBICHUs. OKHUCIUTENU U
' BOCCTaHOBUTEIHU
XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHEe 0Opa3IloB BEIIECTB METAJJIOB M HEMETAUIOB, B3aUMOJICUCTBUE THAPOKCHIA ITUHKA C
3.7 pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEJACHUE OIBITOB, WLUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiny pas3ioKeHus, COCTMHEHNUS )
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 BemectBo u xummnyeckas peakuus. [loBropenue
[Tepuonuueckuii 3akoH. Ilepuonmueckass cucrema xumudeckux dieMeHToB J[.M. MengeneeBa. CrpoeHue aromoB.
1.1 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPHOIOB, KAIHS, KAIbLUI U UX COCTUHEHUN
B COOTBETCTBUH C MOJIOKEHUEM IEMEHTOB B Ileproimueckoii cucteMe u CTpOEHUEM UX aTOMOB
CrpoeHue BellecTBa: BUJIbl XUMUYECKOM CBsI3U. THIBI KPUCTAIUNIMYECKUX PEIIETOK, 3aBUCUMOCTbh CBOMCTB BEIIECTBA OT TUIA
1 KPUCTATIMYECKON pPEIETKH W BUAa XUMHUYecKoll cBs3u. Kiaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIECTB
' (MexxTyHapoHas U TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJlaccaM HEOPraHUYECKUX
COCIMHEHU I, TEHETUYECKas CBSI3b HEOPIaHMUECKUX BEILIECTB
Knaccudukarus XuMHYeCKUX peakiuil Mo pa3IuyHbIM MPU3HAKaM (II0 YUCIY M COCTaBY yYacTBYIOIIMX B PEaKIUU BEIIECTB,
1.3 mo TeroBoMy 3(h(dexTy, Mo U3MEHEHHIO CTETeHEW OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB, MO0 OOpaTUMOCTH, MO YYacTHUIO
Karajau3aTopa). DK30- U SHAOTEPMHUUYECKHE pEaKlMu, TepMOXHUMHYecKue ypaBHEHHs. [IoHSATHE O CKOPOCTH XMMHYECKOM




peaknuu

14

IToustue 06 06paTI/IMI)IX u H€06paTI/IMbIX XUMHUYCCKUX PCaKIHAX. IToraTre o TOMOTEHHBIX H TCTCPOTCHHBIX PCAKIUAX.
ITonaTre o XUMHYECKOM PAaBHOBCCHHU. CDaKTOPI)I, BJIMAIOIIMUEC HA CKOPOCTH XUMHYCCKOH PCaKuu M MOJOXKCHUC XUMHUYCCKOTI'O

paBHOBECHs

1.5

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC pCaKknuu, BHCKTpOHHBIﬁ 0aJaHC OKHCIHMTEIIBHO-BOCCTAHOBUTEIBHOM peaKknuu.

CocrapieHue ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKquI C UCIIOJIb30BAHUEM MCTOAA DJICKTPOHHOTO OanaHca

1.6

Teopust IEKTPOJIUTUUECKON TUCCOIHAIIUU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTh. KaTnoHbI, aHHOHBI. MeXaHU3M JTMCCOIUalin
BCUICCTB C pa3J'II/I‘-IHBIMI/I BHUIaMU XHMI/I‘ICCKOﬁ CBs3U. CTCHGHB aUucconualinu. CI/IJ'II)HI)IG 158 cna6me BJICKTpOJ'II/ITI)I. PeaKHI/II/I
MOHHOTO oOMeHa. YCIoBHsI MPOTEKaHUs PeaKlMii HOHHOTO 0OMEHa, MOJIHbIE U COKpalI€HHbIE HOHHBIE YPaBHEHUS peakLni.
CBoOIICTBa KHCIIOT, OCHOBAaHMW W COJIEM B CBETE MPEACTABJICHHN 00 JJIEKTPOJUTHYECKOHN auccormanuu. KadecTBeHHBIE

peaknuu Ha MOHBL. [loHSATHE O THAPOIM3E Coieh

1.7

XUMHUYECKUH SKCIICPUMEHT: 03HAKOMJICHUE C MOJICIISIMA KPHCTAITMYECKUX PEIIETOK HEOPraHUIECKUX BEIIECTB — METAJIOB
U HeMeTaUuioB (rpaduTa W aiMasa), CJIOKHBIX BEIIECTB (XJIOpUAA HATpPHUA); HCCIICIOBAaHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIUu OT BO3JICHCTBHS pa3iM4YHBIX (DAaKTOPOB; MCCIIEAOBAHHE SJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca JTUCCOIMAIMN KUCIIOT, MIeNoUe 1 colieil (BO3MOXHO HCIOJIh30BAHUE BHICOMATEPUAIIOB); NMPOBEJICHHUE OIBITOB,
WLUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs Peakluii HOHHOTO oOMeHa (00pa3oBaHKe OcajiKa, BhIIEICHUE ra3a, o0pa3oBaHue
BOJIbI); OTIBITOB, HJUTFOCTPUPYIOIIMX MPUMEPI OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKIHii (TOpEeHHEe, PEaKIUU Pa3JIoKeHUs,
COCIIMHCHUS); paclO3HABAHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBID KAYECTBCHHBIX pEaKIMi Ha WOHBI, pPELICHHE

OKCIICPUMCHTAJIbHBIX 3aaa4

HemeTtannel u ux coequHEHUS

2.1

O6ma51 XapaKTCpUCTUKa TaJIOTCHOB. OcobeHnHOCTH CTPOCHUA aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUS. CTpOCHI/IC u
(I)I/IBI/ILIGCKI/IG CBOMCTBA MMPOCTBIX BCHICCTB — TaJIOT'CHOB. XYUMHUYECKHE CBOMCTBa Ha npuMepe Xjaopa (B3aHMO,HeﬁCTBHe C

METallllaMH, HCEMCTAJlJIaMH, H_ICJIO‘laMI/I). XJ'IOpOBO)IOpOZ[. ConsHas KHUCJI0Ta, XHUMHUYCCKHUC CBOﬁCTBa, MOJIYUYCHHUC,




npuMeHenue. JlelicTBue XJjopa M XJIOPOBOJAOPOJA Ha OpPraHU3M ueloBeKa. BakHellue XJIOpuabl M HUX HaxOXICHHE B

IPUPO/IC

2.2

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOSHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENEHU OKHCIICHUSI.
CrpoeHre u (U3NYCCKUE CBOWCTBA MPOCTHIX BEIISCTB — KUCIIOPOAA U CEPBl. AJUIOTPOIHBIE MOJU(UKANNNA KHCIOpPOJIa U
cepbl. XumHu4Yeckne cBoicTBa cepbl. CepoBOJOPO, CTpOocHHE, (PU3MUSCKUE W XMMHYECKHe CBOMCTBA. OKCHIBI Cepbl Kak
MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuCIO0Ta, (U3MYECKUE M XUMHUYECKHE CBOMCTBA (00IIME KaK MpeACTaBUTENS
KJ1acca KUCJIOT M crienuduyeckue). XUMUYECKUE peaKkiuy, JIeXkKallie B OCHOBE IPOMBILIIIEHHOTO CIIOc00a MOJIy4eHHs CEpHOt
kuciotTel. [lpumenenue. Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-moH. Haxoxnenwe cepsl u eé
COCIMHEHUN B TIPUPOJE. XUMHUYECKOE 3arpsi3HCHHE OKPYXKAIOMEeH Cpelbl COSAMHEHUSMH Cepbl (KUCIOTHBIE 0K,

3arpsi3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

O6mras xapaktepuctuka 3nemMeHToB VA-rpymibl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTETICHN OKUCICHHS. A30T,
pacnpocTpaHeHue B mpupoje, ¢uznyeckue W XUMHYeckue cBoiicTBa. KpyroBopor azora B mpupoge. AMMHAK, €ro
¢bu3nueckue U XMMHUYECKHE CBOMCTBA, MoJlydeHue U npuMmeHenune. Coau aMMOHUS, X (U3NYECKUE U XUMHUYECKHUE CBOMCTBA,
npuMeHeHune. KauecTBeHHass peaklysi HA MOHBI aMMOHHS. A30THas KUCIIOTa, €€ MoyiydeHue, GU3NYECKUe U XUMUYECKHE
cBOIcTBa (0OIIMe Kak IMpeACcTaBUTelNs Kiacca KUCIOT U cneuuduueckue). Vcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MMHEPAIbHBIX YNOOpeHHil. XUMHUECKOe 3arpsi3HEHUE OKpYXAlollell cpelbl COeIUHEHHUSIMH a30Ta (KUCIOTHBIE

JOKJIH, 3arpsI3SHEHHUE BO3/yXa, IOYBHI U BOJIOEMOB)

2.4

®ocdop, ammotponnsie Moaupukanuu Gocdopa, puszndyeckue u xumudeckue cpoiicrsa. Okeun dochopa(V) u docdopnas
KHCIOTa, (DU3MYECKHEe W XHMHYECKHE CBOWCTBa, moiydeHue. lcnoab3oBanue ¢ochaToB B Ka4eCTBE MHMHEPATIbHBIX

ynoopeHuit

2.5

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynmbl. OcoO€HHOCTH CTpPOEHHMsS aTOMOB, XapaKTepHbIE CTETEHU OKHUCICHUS.
VYraepona, anaoTponHble MOIUGBHUKAILMY, PACIPOCTPAaHEHHE B MPHUpoJe, (PU3NYECKUe U XUMHMUYECKHE CBOMCTBA. AncopOius.
KpyrosopoT yrnepoga B mpupoge. Okcuabl yriepoja, ux (U3MYecKHe M XMMHUYECKHe CBOMCTBa, JecTBHE HA KHUBbBIE

OpraHu3MbI, MOJYYCHHUC H TPUMCHCHHC. OKOJIOTHYECKHUE Hp06J'IeMBI, CBA3aHHBIC C OKCHIOM erIepoI[a(IV); TuIoTe3a




r7100aIbHOTO TOTEIUICHUS KIIMMAaTa; MapHUKOBBIA 3dekt. YrompHas kuciaoTa U €€ coiu, ux (U3NYECKUe U XUMHUYECKHE
CBOICTBA, MOJlydeHHE W NpuMeHeHHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBL lcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6

[lepBoHauanbpHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUWHEHHUAX yriiepojaa (MeTaH, 3TaH, HTHJICH, alleTUJICH,
3TaHOJI, TIUIEPHUH, YKCYCHas KucioTa). X coctaB u xumuyeckoe crpoenue. [loHstre o 6M0I0rnyecku BaKHBIX BEIIECTBAX:
XKUpax, Oenkax, yriieBoJax — M UX POJIHM B KU3HMU YeJIOBeKa. MarepuaabHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢pusnyeckue 1 XuMu4eckre CBONCTBaA, NojdydeHue u npumeHeHue. CoennHenus kpeMHus B npupone. Oouue
npeactaBieHuss 00 oxcuae kpeMuwmsi(1V) m kpemuueBoil kuciore. CHIMKAThl, UX HCIOJb30BaHHE B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTU. BaxkHeluye crpouTenbHble MaTepUalbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobnemsr

0E€30I1aCHOTO HMCITOJIb30BaAHUS CTPOUTCJIIBHBIX MAaTCPHUAIIOB B HOBCGHHGBHOfI KHU3HU

2.8

XUMHUYECKUN HKCIIEPUMEHT: H3ydeHHE OOpas3oB HEOPTraHWYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTBHI; TPOBEICHUE
Ka4eCTBEHHBIX PEAKIUK Ha XJIOPUA-WOHBI U HAOIIOJICHHE TIPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXarmue Gpu3ndeckue u
XHUMUYECKHE CBOMCTBA TAJOTEHOB M WX COEAWHEHHI (BO3MOXKHO HCIIOJIF30BAaHHME BHCOMATEPHAIIOB); O3HAKOMIICHHE C
o0Opa3iaMu XJIOpUAOB (TaJOreHHUIOB); 03HAKOMIICHHE C 00pa3liaMK Cepbl M €€ COCAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEpUAIIOB); HaOIIOIEHHE Tporiecca OOyrJIMBaHUsI caxapa IMOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
W3yYeHHEe XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHCIOTHI, MPOBEJCHUE KAUYECTBCHHOUW PEaklMu Ha Cyiab(haT-uOH U
HaOJIO/ICHUE TIpU3HaKa e€ NMPOTEKaHWs; O3HAKOMJICHHWE ¢ (DU3MYECKUMHU CBOWMCTBAMH a30Ta, Gochopa M MX COCIUHCHUIA
(BO3MOKHO HCIIOJIb30BAHHE BUJEOMATEpHANIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YAOOpEHUi; moilydeHHe, coOupaHue,
pacro3HaBaHWE W WU3YyYCHHE CBOMCTB aMMHaKa, MPOBEJICHHE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS u Qocdar-uoH U
W3yYeHHE TPU3HAKOB HMX IPOTCKAHHS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCJIOTHI C MEIb0 (BO3MOXHO
WCIOJIb30BaHME BHUACOMATEPUAJIOB); HW3YUYEHHE MOJIeNed KPUCTAIMYECKUX pemérok anmasza, rpadura, dymiepeHa;
03HAKOMJIEHHE C TPOIIECCOM aJcOpOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOMCTBOM MPOTHBOTa3a;

IIOJIYYCHHC, CO6I/IpaHI/Ie, pacCrno3HaBaHuC U U3YUYCHHC CBOICTB YHIICKUCIOTO Tra3a; NPpOBCACHUC KAYCCTBCHHBIX peaKI_lI/Iﬁ Ha




Kap60HaT- U CHUJIIMKAT-UOHbBI W HU3YYCHUC IPU3HAKOB HUX TIPOTCKAHUA; O3HAKOMJICHHUC C HpOIIyKLIHGfI CHJIMKAaTHOH

MPOMBIINIJICHHOCTH; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJia4d 110 TEMC «Baxxueinme HeMeTalIbl ¥ UX COCAUHCHU )

Mertannsl 1 ux COCANHCHUA

3.1

O6HIa$I XapaKTCPUCTUKA XUMUUCCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHWM HX IIOJIOKCHUA B HepHOI[I/IHGCKOﬁ CHUCTEMCEC
xumudeckux oanemeHToB JI.M. MenneneeBa u crpoeHust atomoB. CTpoeHHME METAJIOB. MeTtauimdeckass CBsI3b U

MeTajIn4yecKasi KpucTauinyeckasi peteTka. JINeKTPOXUMHUYECKUH psiJl HAPSYKEHU MEeTauioB

3.2

dusnueckue U XMMHUUYECKHE CBOIcTBAa MeTauoB. O0mue crnocoOsl noxydeHus: Metamios. [IoHATHE 0 KOPPO3UM METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTanib, YyTryH, JOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U

IMPOMBIIIJIICHHOCTH

3.3

[[lenounble mMeTauibl: moJsioxkeHne B llepmommueckoid cucrteme xumuueckux snemeHToB J[.VMI. MeHneneeBa; cTpoeHHne ux
aTOMOB; HaxOXXJIeHHe B Tpupoje. Pu3nueckue M XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpuss u Kanus). OKCUIsl U

TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie OICJIOYHBIX METAJIJIIOB U UX COG,Z[I/IHGHI/Iﬁ

3.4

[[lenouyHO3eMeENbHBIE METAIIBI MarHU M KalblWil: TosioxkeHune B [lepuonnueckoil cucteMe Xxumudeckux anemeHtos [I.U.
MenpeneeBa; CTpoOCHHE UX aTOMOB; HaXOXIACHHE B mpupojie. Puznueckrne M XUMHYECKHE CBOWCTBA MAarHusl M KaJIbIIWSA.

Baxkneiimme coequaeHns Kalbus (OKCHI, THAPOKCUI, COJH). KECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmroMmuHMI: TIosiokeHue B [leproamyeckoil cucreme xumuueckux anemenToB .M. MenneneeBa; CTpoeHre aromMa; HaX0XKICHUE

B ITpUpoae. dusndeckne 1 XMMHYECKHE CBOMCTBA AIFOMMHUS. AM(bOTepHI)IC CBOICTBa OKCH/JIa U TUAPOKCHUIa AJIFOMUHUA

3.6

Keneso: nonoxenue B [lepuoauueckoii cucteme xumuuecknx eMeHToB J.1. MeHnzeneeBa; crpoeHre aToMa; HaXOXKICHUE
B npupojie. Ou3nyeckne U XUMHYECKHe cBoiicTBa >kene3a. Okcunapl, ruapokcuabl u comu skenesa(ll) u xeneza(lll), ux

COCTaB, CBOMCTBA U MOJIYYCHHUC

3.7

XHUMHAYECKUUN SKCIICPUMCHT: O3HAKOMIJICHHUEC C O6p33L[aMI/I MCTAJJIOB K CIIJIaBOB, HX (I)I/BI/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC
PE3YyIbTATOB KOPPO3UHU METAIIOB (B03MO)KHO HCIIOJIb30BaHUC BI/I,Z[COMaTepI/IaJIOB), 0COOCHHOCTEH B3aHMOJICHCTBUS OKCHIA

KaJlblluss W HaTpusa C BOJOM (BO3MO)KHO HCIIOJIb30BAHUC BI/I,Z[eOMaTepI/IaJ'IOB); HCCIIeNOBAaHUE CBOMCTB JKECTKOMH BOJbI,




mpolecca TOPEHMsI JKeje3a B KUCIOpoJe (BO3MOXKHO MCIIOJIBb30BaHUE BHMJICOMATEPUANIOB); IMPU3HAKOB IMPOTEKaAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, Kajblus, aTioMuHus, 1uHKa, sxene3a(ll) u xenesa(lll), meau(ll); HabmoaeHue u
ONMCAaHUE TMPOIECCOB OKpAIIMBAHUS IUJIJAaMEHH HWOHAMU HAaTpus, Kaiusg ¢ Kalblus (BO3MOXHO HCIIOJIb30BAaHUE
BHJICOMATEpHUAJIOB); HCCIeAoBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHUJA AITIOMUHHS W THAPOKCHAA IIMHKA; PEIICHUE

OKCIICPUMCHTAJIBHBIX 3aJJa4y 10 TECMC «Baxxnemue MeTamIsl 1 UX COCIUHCHUA»

4 XHUMHS ¥ OKpYKarolas cpena
HoBeie maTepuansl U TexHoJOrMu. BemiecTBa M Marepuajibl B NMOBCEIHEBHOM JKU3HHM 4YEJIOBEKa. XUMHS M 3I0pPOBBE.
4.1 be3onacHoe ucnonbp30oBaHWE BEIIECTB M XUMHUYECKUX peakuuid B ObITy. llepBas moMoOIIs MPU XUMHUYECKHUX OXKOrax M
OTpPABJICHHSIX
OCHOBBI JKOJIOTHYECKOW TPaMOTHOCTH. XHMMHYECKOe 3arpsisHeHHe okpyxarouied cpensl [1/IK. Pons xumum B pemenun
4.2 9KOJIOrMueckux mnpobaem. I[IpupojHble HCTOYHHMKH YII€BOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HedTh), MPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY U MMPOMBIIIJIEHHOCTH
4.3 XHUMHUYECKUH HKCIIEPUMEHT: N3ydeHHEe 00pa3IoB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJUMEPHBIC MaTEPHAIbI)

MMPOBEPSIEMBIE HA OI'3 IO XUMHWH TPEBOBAHHS K PE3YJLTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHMS K MNpPeAMETHbIM pe3yjabTaTaMm 0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOM

HIPOBEPHEMOTO o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

TpeOOBaAHUSA

1 [IpencraBnenue:

11 0 TMO3HABAEMOCTH SIBIICHUI MPHUPOJBI, MOHUMaHHe OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHMYECKON HayKH Kak
' 007acT COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KYyIbTYpbl U MPAKTHYECKOW NesTeNbHOCTH




YCJIOBCKA B YCJIOBUAX COBPECMCHHOTI'O 06H_I€CTBa; IMOHUMAaHHUEC MECTa XUMHUH CPCAN APYTIUX CCTCCTBCHHLIX HAYK

1.2

O HAY4YHBIX METOJaX IMO3HAaHUA, B TOM YHUCIIC SKCHCPUMCHTAJIBHBIX U TCOPECTUYCCKHUX MCTOJAaX HUCCIICAOBAHUA
BCIICCTB U U3YUYCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHEC UCIIOJIb30BATb MOACIN IJIA 00BICHECHUS CTPOCHUA aTOMOB

U MOJIEKYJ

1.3

0 cdepax MNpoPecCHOHATBHON ICSITEILHOCTH, CBS3aHHBIX C XHMHEH H COBPEMECHHBIMHU TEXHOJIOTHSMHU,
OCHOBAHHBIMHU Ha JOCTUXCHUAX XUMHAYECKOU HAyKH, 4TO ITO3BOJIUT O6y‘-IaIOHII/IMC$[ paccMaTpuBaTh XUMHUIO KaK
chepy cBoeit Oymymieit TpPOQPEecCHOHAIBHON IEATENBHOCTH M ClieJaTh OCO3HAHHBIM BBIOOP XHUMHUHU Kak

poUIBLHOTO TIPEeIMETa MPHU TIEPEXO0I€ Ha YPOBEHb CPETHETr0 0011IeTr0 00pa3oBaHus

Bianenne cucteMoll XMMWYECKHX 3HAHUHM M yMEHUE NPHUMEHATh CHCTEMY XUMHYECKHX 3HAHUW, KOTOpas

BKJIFOYAcCT:

2.1

BOKHEHUIIINE XUMHYECKHE TMOHATHS: XUMUYECKUH 3JEMEHT, aTOM, MOJIEKYyJia, BEIIECTBO, MPOCTOE U CIOKHOE
BEIIIECTBO, OJHOPOHAS U HEOJHOPOIHAs] CMECh, OTHOCHTEIILHBIC aTOMHAsI U MOJICKYJISIpHAsE MacChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BbEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb (CPEIHsS), XUMUYeCKast
peaKIys, PeaKkIiui COSTUHEHIS, PEAKIIUU PA3I0KEHUS, PEaKIIUY 3aMEeIEeHUs, peaKIini 0OMEHa, TEIUIOBOU P deKT
peaKiuu, K30- ¥ DHJIOTCPMUUYCCKUE PEAKIIMH, PACTBOP, MAacCOBask JIOJISI XMMHUYECKOTO IEMEHTa B COCIMHEHUH,
MaccoBasi J0Jsl M MPOIICHTHAs KOHIIEHTPAIMS BEIIECTBA B PacTBOPE, SIIPO aToMa, SJIEKTPOHHBIA CJIOW aTroma,
aTOMHasi ~ OopOWTalb, paadyc  aToMma, BAJICHTHOCTb, CTCIEHb  OKHUCIICHUS, XUMHYECKas  CBs3b,
AIEKTPOOTPHUIATEIILHOCTD, TIOJIIPHAs M HETOJIApHAs KOBAJICHTHAs CBs3b, MOHHAsI CBS3b, METAJUIMUECKAS CBSI3b,
KpUCTaNINYecKas peméTka (aToMHasl, MOHHAs, METAITTMYECKas, MOJICKYJIIpHast), MOH, KATUOH, aHHOH, SJIEKTPOJIHUT
U HEIJICKTPOJIMT, O3JICKTPOJIMTHYECKAs JHUCCOIMAIIMS, pPEaKIMh HOHHOTO OOMEHa, OKHUCIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBJIEHHUE, SJIEKTPOJIM3,
XMMHUYECKOE PaBHOBECHE, 0OpaTUMble U HEOOpATHMBIE PEaKIUh, CKOPOCTh XUMHUECKOW pPeaKiny, KaTalu3aTop,

[TJIK, Koppo3usi METAIIJIOB, CILJIABbI




OCHOBOIIOJIArarolNe 3aKOHbl XMMHUH: 3aKOH COXpaHEHHUsl Macchbl, nepuoaudeckuii 3akoH [[.M. Menneneesa,

22 3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUH XMUMHUHU: aTOMHO-MOJIEKYIISIPHASL TEOPHSI, TEOPHS AINEKTPOITUTUIESCKON TUCCOUAIINN
3 Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH:
yYMEHHUE TPAaBUIIBHO HCIIOJIF30BATh M3yUYE€HHBIE BEIIECTBA M MaTEpHabI (B TOM YUCIIe MUHEpAIbHBIC yI00peHMs,
METaJUTBI ¥ CIIJIaBbI, IIPOYKTHI TIEPepaOOTKH MPUPOIHBIX UICTOYHUKOB YTIIEBOIOPOJIOB (YIS, MPUPOAHOTO Ta3a,
3.1 He(dTH) B OBITY, CETLCKOM XO3SIIICTBE, HA IPOM3BOICTBE U MOHUMAHHUE 3HAYEHUS )KUPOB, OCJIKOB, YIII€BOJIOB IS
OpraHu3Ma 4YellOBeKa; yMEHHE MpPOTHO3MPOBATH BIIMSHUE BEIIECTB W XUMHUYECKHX IPOIECCOB HA OPraHU3M
YeJI0BEKA U OKPYKAIOIYIO IPUPOJIHYIO Cpely
3.2 YMEHHUE HHTETPUPOBATH XUMUYECKHUE 3HAHHSI CO 3HAHUSMHU JIPYTUX YIEOHBIX MPEIMETOB
23 HaJIMYHE OTBITa pabOTHI C Pa3IMYHBIMI HCTOYHHKAMU WHPOPMALIUHU TI0 XUMUH (HAyIHAsT U HAYIHO -TIOTYJIsIpHAS
' JaUTepaTypa, CI0Bapu, CIPaBOYHUKH, UHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTUBHO OIICHUBATh MH(GOPMAIUIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM MPUMEHEHUN
' Y yMEHHUE UCIOJIb30BaTh €€ JUIsl pelieHus yueOHO-1T03HaBaTEeIbHbIX 3a/1a4
Bnagenue ocHoOBaMM MOHATUMHOTO ammapara W CHMBOJUYECKOTO $3bIKa XMMHHU Ui COCTaBJICHHUS (OpMyI
4 HEOPraHWYECKUX BEIIECTB, YPABHEHUN XUMHYECKUX PEAKIii; OCHOBaMU XuMHU4Yeckoi HomeHkiaaTypsl (IUPAC
U TPUBHUATBHOM)
YMeHue o0bSICHITH CBS3b MOJIOKEHHUs dNeMeHTa B [lepuoauueckoil cucteMe ¢ YMCIOBBIMU XapaKTepUCTUKAMU
5 CTPOEHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps] Apa, 00Iee YUCIo EKTPOHOB), pacIpeieIeHuEM
AJIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KU U KaTbIUs
[IpencraBneHne o MEPUOAMYECKON 3aBHCHMOCTH CBOMCTB XMMMYECKMX JJIEMEHTOB (pajuyc aToma,
6 JIEKTPOOTPHUIIATEIBHOCTD), MPOCTBIX M CJIOXHBIX BEIIECTB OT IMOJIOXKEHHs 3JeMeHTOB B [lepuoandeckoit

CUCTEMC (B MaJIbIX MEPpHUOAAaxX U I''IaBHBIX noz[rpyrmax) U 3JICKTPOHHOTO CTPOCHUS aTOMa




YMmenue kinaccuuIpoBaTh:

7.1 XUMHYECKUE DJIEMEHTBI

7.2 HEOPraHWYECKUE BEIIEeCTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BHJI XUMHYECKOH CBSI3U M THIT KPUCTALTMYECKON CTPYKTYPHI B COSTMHEHUSIX

8.3 XapakTep cpeibl B BOJAHBIX PaCTBOpaxX BEMIECTB (KHCIOT, OCHOBAHHU)

8.4 OKHUCJIUTETh K BOCCTAHOBHTEITH

9 YMeHue XxapakTepru30BaTh (pU3MUeCKHe U XUMHIECKUE CBOWCTBA:

91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, aliMa3, KpeMHHH, a30T, pochop, cepa, Xjop, HATPHIA,

' KaJIWi, MarHui, KaJIbIIUN, aTIOMAHAN, KEJIe30)

CJIOXHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX PAaCTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJAOPO, CEPOBOAOPO, OKCHIbI

9.9 u rugapokcuasl MmetauioB |-1IA rpynm, amromunus, meau (1), munka, sxeneza (11 u 111), oxkcunsr yraepona (1 u

' IV), kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,

(dhochopnas, yrojibHas, KpeMHHEBAsI KHCIIOTA U MX COJIH)
IPOrHO3MPOBaTh M XapaKTepu30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHUSA,

9.3 NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTh IIPOTEKaHUSI XMMHUYECKHUX MPEBPAILIEHUN B
pa3IMYHBIX YCIOBUIX

10 YMeHue cocTaBiIsITh MOJEKYJISIPHBIE M HOHHBIC YPaBHEHUS PEaKIIMii, B TOM YHCJIE:

10.1 peakuuit HOHHOTO oOMeHa

10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA




10.3

WJUTIOCTPUPYIOIIMX XUMHUUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYII) HEOPraHUYECKUX BEIIECTB

10.4 MOITBEPIK IAIOITNX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHue BBIUUCIATD (TIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJI0 XMMHUYECKOTO JJIEMEHTA B
' COCIIMHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta3oB
114 M0 YpaBHEHHSIM XHMHUYECKUX PEaKIMii M HaXOIUTh KOJHMYECTBO BEIIECTBA, 00BEM M MacCy pEareHTOB WIIH
' MIPOIYKTOB PEAKIHH
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMHM METOJaMH HAY4YHOTO IO3HaHUs (HaOlroJeHue, U3MEpEHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE) MPU
12.1 W3yYEHUN BEIIECTB M XHMHUYECKHX SBJICHUN; yMEeHUE CHOPMYIHPOBATH MPOOJIEMy U TPEIJIOKHUTHh MyTH €
pelieHus
12.2 0e30macHOi pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUUECKOU MOCYI0N U JIa0OPaTOPHBIM 000PYI0BAaHHEM
npaBWiiaMyd 0€30MacHOr0 OOpallleHHs C BELEeCTBAaMH, UCMOJIb3yeMbIMH B IOBCEJIHEBHOW KU3HU, MpaBUIAMU
1.3 MOBE/ICHUS B LENSIX COepeKeHHsI 3I0POBbsl U OKPY’KaIOIel MPUPOAHOMN Cpelibl; IOHUMaHKe Bpeaa (OMacHOCTH)
' BO3/ICHCTBUS HA KUBBbIE OPraHU3MBbI ONPEAENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIUICHUS U MPEAOTBPALICHUS UX
BPEIHOTO BO3JCHCTBU
13 Hanuuue npakTHuecKux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
131 U3ydeHHE W OMHcaHue (PU3MUECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C (PU3NYECKUMHU M XUMUYECKHUMHU
' SIBJICHUSIMU;, OTIBITBI, WILTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMUUYECKUX PEAKIUi
13.2 U3y4yeHHe criocoOO0B pa3zieseHus cMecen




MOJYYCHHUEC KUCIOpOJa U U3YUYCHUC C€TO CBOfICTB; MOJYYCHHEC BOAOPOJa U U3YUYCHUC €TO CBOP’ICTB; IMMOJIYYCHHC

133 YIIIEKUCIIOTO Ta3a U U3y4eHUE €ro CBOMCTB; MOJy4eHHE aMMHaKa U U3yUYEHHUE €ro CBOMCTB
134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA
135 NPUMCHEHHE WHIUKATOPOB (JTakMyca, METHWIOpamka u (eHosiranenna) st onpeneieHus Xxapakrepa cpeibl B
' pacTBOpax KUCJIOT U IIEJI0YEn
WCCJIEIOBAHUE U ONMCAaHHE CBOMCTB HEOPraHWYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; M3Y4YE€HHE B3aUMOJCHUCTBUSA
13.6 KHUCJIOT C MeETaJUlaMH, OKCHJIAaMHM METaJUIOB, pPAacTBOPUMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMU;
' MOJIyY€HHUE HEepPaCTBOPUMBIX OCHOBAHMM; BBITECHEHHWE OJIHOTO MeETajyla JApPYyruM W3 pacTBopa COJIH;
uccienoBaHue aM(pOTEPHBIX CBONCTB THAPOKCUIOB aTIOMUHUS U [IMHKA
pelleHne HKCIEpPUMEHTaJIbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIacChl HEOPraHMYECKUX COEAMHEHUI»;
13.7 «NEKTPOIUTHYECKAs JUccolranusy; «BaxkHelmme HeMeTaulbl M UX COEAUHEHU»; «BakHene MeTamibl U
WX COCAMHEHUSD
XMUMHUYECKHUE HKCIEPUMEHTHI, WUTIOCTPUPYIOUIUNE TMPU3HAKK TMPOTEKaHHUSI peakuuid HOHHOTO OOMeEHa;
138 KAaueCTBEHHbIE pEaKLUMUHW Ha TMPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpaxX HOHBI: XJIOPHA-, OpoMUA-, HOIUJI-,
' cynbdar-, docdar-, kapboHAT-, CHIMKAT-AHUOHBI, THJIPOKCHUI-UOHBI, KATUOHBl aMMOHHS, MarHus, KaJbLus,
ATIOMUHMS, XKeme3a (2+) u xkenesa (3+), meau (2+), ITUHKa
14 Ymenue:
141 IPEJCTaBISTh PE3YAbTAThl IKCIEPUMEHTa B (JOpME BBIBOJAOB, J0KA3aTENbCTB, IPAQUKOB U TAOIUI] U BBISBISATH
' SMIUPUUYECKUE 3aKOHOMEPHOCTH
142 yCTaHaBIUBAaTh CBA3M MEXIY peajlbHO HaOMIOJAaeMbIMH XHUMHYECKMMH SBJICHUSMU U TPOIIECCAMHU,

IMPOUCXOAAIIMMHU B MAKPO- 1 MUKPOMUPC, OOBSCHATH IMPUYNHBL MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM TI'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

1.1 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHTHI. CUMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThIC U CIIOKHBIE BEIIECTRA.

1.3 Xumudaeckas opmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTeneHb OKUCICHUS

14 3aKOH MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCUTENIbHAs aTOMHas Macca. OTHOCHUTENIbHAST MOJIEKYJIsIpHAs Macca. MaccoBasi 10J1st
' XUMHYECKOI0 AJIEMEHTA B COSTUHEHUU

L5 KomnuectBo BemectBa. Mosib. MomnspHas macca. MomsipHbiii 00bEM Ta30B. B3anMoCBsI3p KOJMYeCTBa, MacChl W YHCTIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

16 DU3NYECKUE U XUMUYECKHE SBJICHUA. XUMUYECKasi peakus U €€ Mpu3HaKku. 3aKOH COXPaHEHUsI MACcChl BEIIECTB. XUMUYECKHE
' YpaBHEHUS

2 [Tepuonuueckuii 3akoH u [lepuoanueckas cucrema xumudeckux snemenToB .M. MenneneeBa. CtpoeHne aTOMOB

21 [Tepuonuueckuii 3akoH. llepumoamdeckas cucrema xumudeckux osnemeHtoB J[.M. MenneneeBa. Ileproabl W rpymnmbl.
' ®u3nUecKuil CMBICI NOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U I'PYIIIBI 3JIEMEHTA

25 Crpoenune aromoB. CocraB aTOMHBIX sifep. M3oTombl. DnekTpoHbl. CTPOCHHE 3JEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20
' XUMHUUYECKHUX AieMeHTOB Ilepuoanyeckoii cuctemsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kalus, KajbIUs (pajauyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METAITUYECKIX U HEMETAITMYECKUX CBOMCTB) M MX COCIMHEHHI B COOTBETCTBUU C MOJOXKEHUEM

9JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB




Crpoenue BelecTa

Xumudeckas cBa3b. KoBaleHTHas (HOJISIpHaSI u HGHOJI?IpHaﬂ) CBA3b. 3J’I€KTpOOTpI/IHaTCJH)HOCTI) XUMHUYCCKUX DOJICMCHTOB.

31 HNonnas cBsa3b. MeTannuyeckas CBS3b

3.9 Tunbel KpUCTAIIMYECKUX PEMIETOK (aTOMHAs, HMOHHAs, META/NIMYecKasi), 3aBHCHUMOCTh CBOWCTB BeIleCTBAa OT THIIA
' KPUCTAJUIMYECKOM PEIIETKU U BU/1a XUMUYECKOM CBSI3U

4 Baxneiimue npeacTaBuTeIn HEOPraHUIECKUX BemiecTB. HemeTramibl 1 ux coeiuHeHUs. MeTasuibl U X COeAMHEHUS

Knaccudpukanuss ¥ HOMEHKIATypa HEOPTraHMYECKUX COEAMHEHMH: OKCHIOB (CoJeoOpa3yroliue: OCHOBHbBIE, KHCIIOTHBIE,
4.1 am(doTepHbIe) U HECOJIE0O0pa3yOIIKe; OCHOBAHHH (IENOYN U HEPACTBOPHUMBIE OCHOBAHMS); KUCJIOT (KUCIOPOICOIEPIKAIIHE U
OeCKHCIOPOIHbIE, OTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42 Ouznyeckue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJAOPOJa, XJI0pa, KUCIOpOa, Cephl, a3oTa, (ocdopa,
' yriepoja, KpeMHHUS

43 @u3nueckue U XUMHUYECKUE CBOMCTBA MPOCTBIX BEIIECTB-METAUIOB: JIMTHUS, HATPUSA, KA, MAarHUSA U Kalblus, aJIFOMUHUS,
' Keneza. DIEKTPOXUMUYECKHUI psifl HAIPSKEHU METaIOB

4.4 Pu3nuecKkrue 1 XMMUYECKHE CBOMCTBA BOJOPOAHBIX COEUHEHNI HEMETAJUIOB: XJIOPOBOAOPOIa, CEPOBOIOPOAA, AMMHUAKA

45 dusnyeckrue U XUMUYECKHUE CBOMCTBa okcuaoB HemeTtawioB: cepol (1V, V1), azota(ll, 1V, V), docdhopa(lll, V), yrnepona(ll,
' V), kpemuus(1V). [lonydeHne OKCHI0OB HEMETALIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, meau(l1) u sxernesa(ll, 1H1). TTonydenue okCHI0B METAIIIOB

A7 XUMUYECKHE CBOMCTBA OCHOBAHWUN M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEpe TUIPOKCHUIOB ATIOMHHHUS, Kele3a, [UHKA).
' [Tonmyuenue ocHOBaHUN U aM(POTEPHBIX TUAPOKCUIOB

48 OO0mue XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOTHON, CEpHUCTOM, CEpHOHM, a30THOH, (ochopHOii,
' KpeMHHEBOH, yroabHOU. OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM U a30THON KucioT. [lomydyenue kucinot

4.9 OO6mue xuMHUYeCKue CBOMCTBa cpeaHux cojeil. [lonyuenue coneit




4.10

[Monyuenue, coOupanue, pacrno3HaBaHKe BOJIOPO/Ia, KHCIOPOia, aMMUaKa, YIIIEKUCIOro ra3a B J1adopaTopuu

4.11 [Tonyuenue ammuaka, CEpHOM U a30THON KUCJIOT B IPOMBILUIEHHOCTH. OO1I1e cr1ocOObI MOJIy4YEHUSI METAIITIOB

4.12 I'eneTrueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCIMHEHUI

5 XHWMHUYECKUE PEAKLIUN

- Knaccugukanms XuMIHIeCKIX peakinii 0 Pa3IMIHbIM MTPU3HAKAM: TI0 YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO
' TEIIOBOMY (P (EeKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIEHNUS XUMUYECKUX JIEMEHTOB

55 TemoBoil 3¢ddexkr Xumuyeckol peakuuyd, TEPMOXUMHUUYECKHUE ypaBHEHHS. OK30- M DJHJOTEPMUYECKHE PpEaKLUU.
' TepmoxuMHuyecKre ypaBHEHHS

53 OKHCANTENEHOBOCCTAHOBUTENbHBIE peakuuu. OKuciauTenu U BoccTaHoBUTENU. [Ipolecchl OKHMCIEHHMS M BOCCTAHOBIICHUS.
' DNEeKTPOHHBIN OanaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON pPEeaKIIMU

54 Teopust AMEKTPOIUTHYECCKON aucconmanui. KaThoHbI, aHUOHBL JIEKTPOJIUTHI M HEINCKTPOJUTHI. CHIIbHBIE U Clla0ble
' 1eKTpoaUThl. CTeNneHb JUCCOLMALIUN

- Peakiun nonHoro oOMeHa. YcnoBUS MPOTEKaHMs PEAKLMH MOHHOTO OOMEHa, MOJIHbIE U COKPAIEHHbIE MOHHBIE YpPaBHEHUS
' peakuui

6 XuMUs U OKpyXKarolas cpeaa

6.1 BemiectBa u marepuainsl B HOBCEAHEBHOM *U3HU yelloBeKa. be3onacHoe MCnosib30BaHUE BEUIECTB M XMMHUECKUX PEeaKLUUil B
' nabopaTopuu u ObITy. [lepBas MOMOILb IPU XUMHUYECKUX 05KOTaX U OTPABIICHUSIX

XUMHUUECKOE 3arpsi3HEHUE OKpY Karolel cpeibl (KUCIOTHbIE I0K/H, 3arps3HeHne 0YBBI, BO3AyXa U BOJIOEMOB), CIIOCOOBI €T0
6.2 npenotBpamienust IlpenensHas nomyctumast koHueHTpanus BemiectB (IIJIK). Posnb xuMup B pelieHHMM 3KOJIOTHYECKHX
npobsem. YcuiieHre napHUKOBOro 3G QeKTa, pa3pyIieHue 030HOBOTO CIIOS
6.3 IIpumenenue cepsl, a3oTa, hochopa, yriepoaa, KpeMHUS U UX COCAUHEHHUH B OBITY, MEIUIIMHE, TPOMBIIIIJIEHHOCTH U CEITbCKOM

xo3giicTBe. [IpuMeHeHne MeTausloB W CIUIaBOB (CTalb, YyryH, JIOPAJIOMUHHUM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX




COGHHHCHHﬁ. IlousTue o KOppO3ruu MCTAJIJIOB, OCHOBHBIC CIIOCOOBI 3alIMThI KX OT KOPPO3UH

[IpupoHBIE UCTOYHHUKH YTIIEBOJOPOJIOB (YTOJb, MPUPOIHBINA ra3, HEPTH), MPOIYKTH UX mepepaboTku (OCH3HH), UX POJIb B

o4 OBITY M TPOMBIIICHHOCTH
[lepBoHayanbHbIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COSIMHEHUSX yriiepona (METaH, 9TaH, STUIICH, alleTUICH, STaHOJ,

6.5 TJIMLEPUH, YKCYCHast KUCTI0Ta). [loHsATHE 0 OMOIOrMYecKr BaKHBIX BEHIECTBAX: JKUpaX, OCNKax, YIIIEBOJAX — U UX POJIH B KU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 o popMyinaM XUMUYECKHX COeTMHEHUIN

7.2 Macchl (MacCoBOM) JIOJIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKHM YPaBHEHUSIM




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Xumus: 8- ki1acc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€¢ U3ganue, nepepadoTaHHoe,
8 kiacc/ I'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A. AKITMOHEPHOE
obmectBo «M3natensctBO «IIpocBemnienue» 2022r.

» Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3aaHue, nepepadboTaHHoe,
9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnankoB C.A. AKiinoHepHoe

obmectBo «M3naTenscTBO «IIpocremienue» 2022r.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
A.M. Pageuxuii. Xumus. [unaktuueckuii matepuai. 8-9 kiaccel. M.
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