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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBEe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CPEJACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peMETHOE coJIep>KaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBCHHbIE XapaKTEPUCTUKHU CoJIepIKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOTr0 coiepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUrd W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U ()YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBEHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
COoepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JpYyromMy, BBINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU MNPOUCXOJUT C TPHUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3mnKa. 7 Kiacc.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBI XUMHUYECKUX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XAMHYECKUX peaKiuii, B GOPMHUPOBAHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe 11, KaK:

— (OpMHpPOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBJIEHHOCTh OOyYEeHHMs] Ha CHCTEMaTUuYeCcKoe MpHOOLIEHUE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MUpa, MCMOJb3ysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEIHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMupoBaHue y O0Oy4arolmUXCsi TYMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHUS TEHHOCTH XHMHYECKMX 3HAHUU [JIs1 BBIPAOOTKUA HDKOJOTHUYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMsI OOIEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
00yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOAaX MO3HAHUA B XUMUU. UMCTBhIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasE aTOMHas Macca.
OTHOcuTeNnbHAS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUHN, HaOII0JCHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KHUCJIOopoAa B JIa0OpaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. Haxoxkaenue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B MpHpOJie U B KU3HU yesioBeka. KpyroBopoT BO/bI B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmnaTypa ocHoBaHui. PU3NUECKME M XHMHYECKHE CBONCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. duszndeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), BlaumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCJEeI0BaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB Pa3jiWYHBIX KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCJIOT U IIEIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUN HEeUTpaau3aluu, MOJIyYEeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeETajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3ajlad no TeMe «BaxkHehlue KIacChl HEOPraHHUYECKHX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas u  JJIMHHONEpuoAHas  (HOpMbI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 00070YeK aTroMOB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OOpa3IOB BEIMICCTB METANIOB W HEMETAIIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XMMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHUHTe3, Kiaccupukanus, MNEePUOJIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHUYeCKasl peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3iIeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B pPEAKIMHU BEHIECTB, MO TeIUIoBOMY HddexTy, mo
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHYECKUX peakuusiX. [IoHsITHE 0 TOMOTEHHBIX M TETEPOreHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BEUIECTB C PAa3IMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMA U CcOJel B CBeTe MpPEJACTaBICHUH 00 3IEKTPOJIUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAHWE BHJICO MaTEpUalOB), MPOBEJICHHUE  ONBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakuuu pa3ioKEeHHs, COSIUHEHUS), pacllO3HABAHNE HEOPTaHHYECKUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHUYECKHE CBOMCTBA Ha MpPUMEpPE  XJopa
(B3auMozeiiCTBUE € METaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (HU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXxane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

O6mas xapaktepuctuka 3iaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
¢u3znueckre 1 XMMUYECKUE CBOMCTBA, MOTyYeHue U npuMenenue. Coau aMMOHUS,
uX pU3NYECKHE U XUMUYECKUE CBOMCTBRA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHUS. A30THas KUCIOTa, €€ MojJy4yeHue, (PU3nyeckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak TMpeACTaBUTENs Klacca KUCIOT M cHelupuyecKue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, puzndeckne M XUMHUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHUS.  YTJIEepoAd,  aUIOTPOIIHbIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPHUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie WCTOYHUKK YTIEBOAOPOAOB (Yroib, NPHUPOAHBIA Ta3, HeDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaAX, OelKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEUHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenue. CoenMHEHHMs] KpeMHMs B mpupone. OOmme mnpeacTaBieHHus 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBINUICHHOCTU. BakHellue CTpouTeabHbIE MaTepUalibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl u €€  coequHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJcHUE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pEHIETOK anMasza, rpaduta, QysuiepeHa, O3HaKOMJIEHUE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTanibl M UX COeITMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl monyyeHus MeTawioB. [loHsATHE O KOppO3WHM METANIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpo€HHME HUX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux snemeHtos JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMHI: IOJI0O)KEeHUE B [leproanyueckoid CUCTEME XUMUYECKHUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMd METaJIOB W CIUIABOB, WX (PU3UUECKUMH
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS XKEe3a B KUCIOPOIE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HOHAMHU HaTpus, Kalusd U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NOBCEIHEBHOM KHU3HM YEJIOBEKA. be3oracHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpanus Beulects, nainee — [1JIK). Ponp xumMuu B pemieHuu 3K0JIOTHYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMMX eCTECTBEHHO-HAYyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUu(UKAIUA, TEPUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHM, JHDJCKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemiéTka, CIUiaBbl, (PU3WYCCKHUE BEIMYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, abIxaHue, Owocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJeJuI0, NMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKH B >XH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COIMAJbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY JIJIsl TOHUMaHHMSI CYIIHOCTH HAYyYHOM KapTHUHBI MUpA, NMPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBbIE MJIsI OOBSCHEHUS HAOII0IaeMbIX MPOIIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M T[O3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHANTBHON CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAOLIEH NPUPOJHONU CPENOH, ISl OBBIIICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJISATHBHBIE), KOTOpblE 00€cneunBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAaHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIICIATH WX XapaKTCpPHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEITH, UCIIOIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpHU PElIeHUH Yy4eOHO-TT03HAaBATENbHBIX 3aa4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabCcKHe JeHCTBUA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE OMbITa MO IUJIAHUPOBAHHWIO, OPraHHW3alMd M TMPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OILICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJIB30BAHMUS ~ HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHukaTHBHBIE YHUBepcadbHbIe YUueOHble 1eiCTBUA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJlaThb IPE3EHTAlUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIEIOBATENbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI pelieHusT yUeOHBIX U
MIO3HABATEIBHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 ki1acce rmpeaMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XHMHUYECKUX TOHSITHUH: aToM, MOJIEKYIia,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOJAHOPOAHAS ), BAJIECHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHYECKasl peakuus, KiacCUPUKaus peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3I0KEHUs, PEaKIMu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHATHH U
NPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

e HICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBNIeHUsI (OpMYI BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

e OIIPENIETISATh BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K OMNPEAECIEHHOMY KJIAacCy COEIUHEHUN IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpeiBaTh cMbIcH llepmoamueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX nojoxkeHus B [lepuoauueckoid cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

¢ ONMUCBHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamaeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnmna)», Maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00lIee YUCIIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

e KJIACCU(DUIIMPOBATh XMMHYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM MPOTEKaHUS XUMUYECKUX TMPEBpALCHUNA B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMMHUYECKOrOo 3JIEeMEHTa MO (opMylie COeIUHEHUs,
MacCOBYIO JIOJIF0O BEIIECTBA B PACTBOpPE, MPOBOJAUTH paCUYETHl IO
YPaBHEHHUIO XUMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIE OTEpaIMi MBICIUTEILHON EATETbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, OO0O0OIlIeHHe, CHUCTEMAaTU3allNio, KIacCU(UKAIHIO,
BBISIBIICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — IJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
No3HaHUsI — HaOOJIeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBATH MPaBUJIAM TOJIB30BAHUS XUMUYECKON TIOCYI0M 1 J1ab0paTOpPHBIM
o0opy/loBaHMEM, a TaKXe IpaBWJiaM oOOpallleHusl C BeEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB IO TMOJYyYEHHUIO W COOUPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOAOpOAAa M KHCJIOPOJAA), HPUTOTOBIECHUIO pPAaCTBOPOB C
ONpeAEIEHHON MacCOBOM JIOJIEW PaCTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH
U IIPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PaCIIO3HABAHUIO PAaCTBOPOB
mes0Yeil U KUCIOT C MOMOIIBI0O MHAMKATOPOB (JIakMyc, (eHOI(TalICHH,
METUJIOPAHK U IPYTHE).

K xoHIy 00y4deHus B 9 Kj1acce peIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE

JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHINA:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHMYECKUX MOHATHI: XUMHUUYECKHI
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AaHWOH, IPOCTOE BEILIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHMSI, XMMHYECKasi peaklMsi, XUMUYECKasl CBs3b, TEIIOBON A (PexT
peakuud, MOJb, MOJIApPHbII  O00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, 3JEKTPOJIUTHYECKAsT TUCCOLMALMS, PEAKUUd HOHHOIO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amotponusi, aMmpOTEPHOCTh, XUMHUECKasi CBs3b (KOBAaJECHTHAs, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKHX MOHSATHM U
NPUMEHSTH 3TU MOHATHS MIPY ONKUCAHWU BEIIECTB U UX MPEBPAILCHUI;

¢ ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONIPENICIISITh BaJICHTHOCTh M CTENEHb OKHUCJIEHUSI XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJIacCy COEQUHEHUN 1o ¢opMmyrnam, BHUJ XHMHUYECKON
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbICH Ilepumognueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpynma)», Maneie U OoOJbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX T0 DJIEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTU B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaeaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

o KJIACCU(DUITMPOBATh XMMHYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBa,
XUMHUYECKHE peaKlHH (M0 YUCITY M COCTaBy YYACTBYIOLIUX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(UUIecKrue XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAs OIKHCAHUE
MpUMEPAMHA MOJIEKYJAPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

e COCTABJISATh YPABHECHUS JICKTPOJIUTUYECKON JUCCOLMALIAN KHACIIOT, IET0YEn
U COJIEH, MOJHBIE U COKpalIEHHbIE YPABHEHHUS PEaKIMii HOHHOTO OOMEHa,



YPaBHCHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHME TCHETUUYECKOU
CBSI3M MKy BEIICCTBAMHU PA3TUYHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
TIOCPEJICTBOM COCTaBIICHHUS 3JICKTPOHHOTO OajaHca 3THX PeaKIThi;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX IMPEBPAIICHUA B Pa3JIMIHBIX
YCIIOBUSX;

¢ BBIYUCIIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOrO0 JJIEMEHTa 1O (opMylie COeIUHEHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH pPacyEThl TIO
YPaBHCHHIO XMMHYECKOUN pEaKIIvH;

e COOJTFO/IATh MPaBWJIA MOJIB30BAHUS XUMHUYECKON MOCYI0W M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXe TMpaBWiIa OOpalleHus C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OTBITOB 110 TMOJIYYECHHUIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, TOATBEPIKIAIONINE KAYCCTBCHHBIM COCTAB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMUI-, HOAH]I-,
kapOoHat-, docdar-, cwIMKaT-, Cyiabdar-, TUIAPOKCU-UOHBI, KaTHOHBI
aMMOHUSI ¥ HMOHBI M3YyYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIE OINEpaIliid MBICIUTEIBHON JEATCIbHOCTH — aHAIN3 |
CHHTE3, CpaBHCHHE, O0O0OOIIEeHHe, CHUCTEMAaTHU3aIlii0,  BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€H — JJI1 M3YYCHHs] CBOWCTB BEIECTB U
XUMUYECKUX PEaKIMi, eCTeCTBeHHO-HAy4YHbIE METOABbl TIO3HAHMUS —
HaOII0JIeHNE, M3MEPEHHUE, MOJEIMPOBaHUE, SKCIIEPUMEHT (pCaJIbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 9 bubmmoreka [{OK
MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa. [lonsitue o kucnorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AeMeHToB /1. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bubmorexa [IOK
) KHCITUTCILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE 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

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peaKuMu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 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 XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CILIECTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3CPBHOC BP https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabota Ne 1 «[Ipasuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umieckas Gopmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
OTHOcCUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecra. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEAKINI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaTu4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSAM XUMHUYCCKUX Bubmmorexa [IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTposnpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIILJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakIiu, TOHSITHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS . a, CIToCOOBI c)ero bubmorexa HOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa Bubmmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 du3ndecKknue U XMMHUYECKHUE CBOMCTBA bubmuorexka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
29 [ToHsTHE O KHCIIOTAX U COJISAX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPoIa B bubnunoreka [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa

33 BEIIIECTBA ra3a 110 €r0 U3BECTHOM bubmmorexa [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciienus 006MOB ra3os 10

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonsTe 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckast pabota Ne 5 mo Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomoposa. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: coCTaB, KiaccuduKamus, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMHU4YeCcKHe CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIaccuuKaius, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf IIOJI )GHI/HI XI/IMI/I‘IZEKI/IC bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeMaTH3alis 3HAHUH
B 1 https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOMBITKH KIacCUPUKAIIIH
51 XUMHAYECKUX JIIEMEHTOB. [loHsTHE O bubmnorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [lepuoanueckas cucTeMa XMMHYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
Ctpoenue 3JIeKTPOHHBIX 000JI0UeK
95 aToMOB 3JiIeMeHTOB [lepuoanueckoit bubmorexa HOK
pHoa https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBHblit ypok. O60011IeHNE U
58 CI/ICTIe)MaTI/I?;Zp ust 3H.':1HI/H7LIu / Bubmmorexa [JOK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponsHas padota Ned4 o teme
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b) bubamorera LOK
p . ’ https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
60
XUMHUUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 nu
OHHAT XAMHHCCRAL CBAH https://m.edsoo.ru/00adac34
62 KoBanentHas nossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 OKxuCIATEN U BOCCTAHOBUTEIN 1 htts://m.edsoo.ru/00adb076
PesepBHrlil ypok. O600111€HIE U
67 CI/ICTIe)MaTI/BZp Hst 3HaHPII>I'IH [0 TEME 1 bubmorexa [JOK
a https://m.edsoo.ru/00ad9cbh2
«CtpoeHne aroma. XUMHYECKAsT CBS3b»
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

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

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

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue u yriayOneHre 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoOHSITHE O TOMOTCHHBIX U 1 bubmmorexa [IOK
AR https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaAKIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O PaBHOBCCHUA

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTHYECKON
10 muccormmanmu. CUIIbHBIE 1 CiIa0bIe bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [JOK
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABIECHUIN bubmorexa [IOK
pvn https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOITHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpeNCTaBIECHUN 00 bubmmorexa [OK
ped . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAIIIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmaorexa HOK
p https://m.edsoo.ru/00addbfa
3a71auy
Kontponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Eubmiorexa TOK
P A HHATLHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA raJIOTEHOB.
18 Xnﬁnqecfne CBl(j)I\/'ICTBa Ha IIpUMepe Eubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMUCIIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTtuyeckas padora Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa HOK
JEHIE €O ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHid, eCITH OJHH U3 brbmmorexa [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJoTporHble MOAU(UKAIIIY CEePHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(br3HYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, pacripocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U brbmmorexa OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, €€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnoib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKarouleil cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u Bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacpocTpaHeHue B

35 npu I(j e gmﬂzecxie U XUMHYECKHE bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE ¢ OKcH0M yriepoaa (1V)

37 VYroJibHast KUCHOTA U €€ CONn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 o teme

42 «Baxueime HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. GU3MYecKre CBOMCTBA
METAaJJIOB
XUMHUYECKHE CBOMCTBA METAIITIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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OOm1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XUMHYECKUX PEaKITuH bubmmorera [TOK
P PCAKIIH, https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 IlouaTue o KOppO3UU METAJIJIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Llenotrere MeTans! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuotexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael5e8
50 Bakneiimmre coeIMHEHNS KaIbIIHS bubmorera [JOK
g i https://m.edso0.ru/00ael5e8
51 O0001IeHNe U cCUCTEMATU3 AL
3HAHHI
JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JKécTKoCTh BOABI M METOIEI €€ bubmiorexa LHOK
; 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 An %
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe 1 CUCTEMAaTH3AIUS
3HaAHUHN
[IpakTnueckas padbora Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJlTbl U UX https://m.edso00.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0o.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOYKTA
peakuuu
61 O0001IeHre U cUCTEMATU3ALIHS
3HaHUH
KontponbHas padota No4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuansl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O000mmeHue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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cUCTeEMaTHU3alus 3HaHUN

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

68

PesepBHriit ypok. O600mIeHNE 1
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: ((HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTb CMBICI OCHOBHBIX XHUMHYECKHX TOHSTHI: aToM,
MOJIEKyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHWTENIbHAs aTOMHAas W MOJICKYJISIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XHMHYECKOTO
JJIEeMEHTa B COCIMHEHUU, MOJIAPHBIN 00BEM, XUMHUYECKas pEeakius,
KiIaccuukanus — peakmuil:  peakluuu  COCOUHEHHUS,  peaKIuu
paslioKEHUsI, PEaKUUHM 3aMEIICHUs, peakIuu OOMeHa, 5K30- U
SHJOTEPMHUUYCCKHE PEaKIMH, TEIUIOBON 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jig BELeCTBa (MPOLIEHTHAs! KOHIICHTPAIIKsI) B pacTBOpE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHATHN U

IMPUMCHATD OTHU IIOHATHUA IIPU OITMCAHNU BCUICCTB U UX HpeBpaH_ICHPII)'I

1.3

HCIIOJIb30BAaTh XHUMUYCCKYIO CHMBOJIMKY JIsI COCTABJICHUSA (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPhbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3adKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB OJICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PpCaKIUun (HO quciay Hu COCTaBy

YYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEIIOBOMY 3(h(heKTy)

1.7

BBIUUCIISIT OTHOCUTCIIBHYIO MOJICKYJISAPHYIO U MOJIIPHYIO MACChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJNIIO XMMHYECKOTO 3JeMEHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCJISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl IMO3HAHUS — HAOJIOJCHUE,
U3MEpEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (pealbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHenmume npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTIOHSTHH: OKCHI,

KHucjoTa, OCHOBAaHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTh BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMMHUYECKHE CBOIICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEpXKJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBa BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

cleoBaTh IMpaBWIaM IOJb30BAaHUS XUMHYECKOW MOCyIoMl U
1abopaTopHbIM 00OpYIOBaHMEM, a TaKXKe IpaBHJIaM OOpalleHus c
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH [0 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeElIEeCTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB C OMmpeAenéHHOW MaccoBOM JoJeil pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IeNoYeld M KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanen, METUIOPAHK U Ipyrue)

2.7

IMPOBOIUTD paC‘IéTBI IO YpaBHCHUIO XUMHYECKOMN peaknuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHToB JI. WM. MengaeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC PpCaKum»

3.1

PAaCKpBIBATH CMBICII OCHOBHBIX XMUMHUYCCKUX TMOHSATHM: AApPO aTroma,
BHGKTpOHHLIﬁ clion arTomMa, aTOMHasd Op6I/ITa.IIB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKHUEC DJICMCHTBI

3.3

OTMCBHIBATh U XapaKTepu3oBaTh TaOinuHyro Gopmy llepunoandeckoit
CUCTEMbl XMMMUYECKHUX D3JEMEHTOB: pa3iuyarTh MOHITHUS «TJIaBHAA
noarpynna (Arpynma)» u «mobounas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cMbichn [lepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUEC HGpHOI{H‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX IIOJOXKCHHSA B HepHOHHHGCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuUMU4Yeckux  anemeHtoB  J[.H.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  d1pa, oOllee dYHCIo

ANIEKTPOHOB U pacnpeAesieHHue UX M0 ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMudeckas peaKuus»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JJICKTPOJIUTHYCCKAA JUCCOLMUANN,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMHe peaKknuuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIILHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJICHUC ©W  BOCCTAHOBJICHUC, aAJIJIOTPOIINA,
aM(bOTepHOCTB, XUMHWYCCKasa CBA3b (KOBaJIeHTHa}I, HOHHAas,

MeTaJ'IJ'II/I‘-IeCKaH), KpUCTAJNINYCCKas peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U

NPUMCHATH 3TU NOHATHUA IPU OITMCAaHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS JJIEKTPOJUTUYECKON JUCCOLMALUM KHUCIIOT,
HIEJIOYEH M COJIEM, IOJIHBIE M COKPAIEHHBIE YPABHEHUS DPEAKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peakunﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIHi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOM pEeaKINu

ITo Ttemam: «Hemeramnsl M WX coeawHEeHHsI» W «MeTamabl U WX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTICTIM(PUICCKUE XUMUIESCKUE
CBOWCTBA TIPOCTHIX W CIIOKHBIX BEIIECTB, MOJTBEP)KIas OIMHCAHUE
puMepaMy MOJIEKYJISIPHBIX Y MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBIIATh YPaBHEHUSI PEAKIIH, MOATBEP)KIAIONINX CYIIECTBOBAHUE

T€HETHYECKOM CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTHU MPOTCKaHUA XUMHYCCKUX npeBpameHHﬁ B pPa3JIMYHBIX

YCIIOBHUAX

2.4

cleoBaTh MpaBWIaM  IOJb30BaHUS XUMHYECKOW MOCyIoMl U
nabopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBHiIaM OOpalleHUus C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTMBITOB IO MOJYYCHHIO U COOHMpaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO 1"333)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPXKIAIOIINE KAa4eCTBEHHBIH COCTaB
Pa3MMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Opomua, wuoaua, Kapbonar, ¢docdar, cumukar, cyabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHMS, HMOHBI M3yYEHHBIX METaJUIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX PACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKHUX TTOHSTHM: HI[K

BCIHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICJIUTEIBHON MEATCIbHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHUE, O00O0OIIeHNe, CHCTEeMAaTU3AINIO,
BBISIBJICHHC HpI/I‘II/IHHO'CHeI[CTBeHHBIX CBH?)eﬁ — JJId I/I3yLIeHI/ISI
CBOI>’ICTB BCIICCTB U XHUMHUCCKUX peaKI_II/II;’I; eCTeCTBeHHOHay‘IHBIe
METO/bl TO3HAHUS — HAOJIOJCHUE, H3MEPEHHUE, MOJICIMPOBAHNUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KM3HM YE€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena m BemiecTBa. PU3HUYECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIbI. XuMudeckne diieMeHTBl. CHMBOJIBI  XHMHUYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BalneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIpHAsg Macca. MaccoBast JOJIsI XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MossipHass Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €OuHUI] BemiectBa. Pacuérsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHE SBJICHUSA. XUMUYECKas peakuus U e€ MpHU3HaKU.
3aK0H COXPAaHEHHS MAcChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kimaccudukamms

XMUMHYECKUX peakluil (CoequHEeH s, pa3IoKeH s, 3aMelleHus, 0OMeHa)

1.7

XUMUYECKUH FKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH TIOCY/IOM, C paBUIIaMU
paboThl B JabopaTopur W npuéMamMM oOpalieHus ¢ J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCaHHWE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIIEeCTB, HaOmwoJeHue ¢Gu3NYecKux (TJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIUs BOJAbBI) U
XUMHYECKUX (TOpeHHe CBeud, [MpOKaTMBaHWE MEIOHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUH, HAOMIOJCHHE U OIKCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuii (paszlokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, paslIoKeHUE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE Kee3a C PACTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIbI0 MarHUTa,




¢wibTpoBaHNE, BBIIAPUBAHUE, AUCTHIULALUSA, Xpomarorpadus), MpoBeACHUE
OYMCTKH NOBApEHHOM cOJM, HAOIIOJEHUE U ONIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeIcTaBuTeNIn HEOPraHUUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocTtoe
BemecTBo. HaxoxmeHue kuciopona B NMpHpoje, PU3UIECKUE U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M HpOMBIIUIEHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — auloTpoInHas MOAU(pUKALUSA KUCIOPOIa

2.2

TemnoBoil 3P PexT XMMHUUEeCKOl peakuu, TEPMOXUMHUYECKUE YPaBHEHHUS, 3K30-
W SHIOTEPMHUUYECKHE PeaKIMU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHHE BO31yXa,

yCUJIEHUE MTApHUKOBOTO 3P peKTa, pa3pylieHHe 030HOBOTO €0

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI IOJTydEHHUS.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb.  PacTBOpBL
HacelinieHHble 1 HEeHACBILIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast nmoisl BeliecTBa B pacTBope. XHMHUYECKHE CBONCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HHM 4denoBeka. Kpyroopot
BOABl B TpUpOJie. 3arps3HeHHe NpUpPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus Heopranmdeckux coemuHennid. Oxcuapl. Kinaccudukarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amMQpOTepHbIE) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. dusnueckue U XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYECKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusmueckue u
XUMHYECKHE CcBOMcTBa KHCHOT. Pan aktuBHoctn MetauioB H.H. Bbekertosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3znueckue M XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH  SKCHEPUMEHT: KaueCTBEHHOE ONpEICICHHE COJCp)KaHus
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJEUCTBUS BEILECTB C KUCIOPOAOM U
YCJIOBHS BOHUKHOBEHHS M MPEKpaIleHusl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJjiopona ¢ okcunom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoeHne o0pa3loB BEIIECTB KOJMYECTBOM | Mousb, HCCIEIOBaHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM J0JIEW PACTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM U KaJbIUEM)
(BO3MOXXHO HCHOJB30BaHUE BUJIEOMATEPHANIOB), OIpeAEIeHHE pPAaCTBOPOB
KHCIIOT M IIeJ0oYel C MOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE OO0pa3IoB
HEOPraHWYECKUX BEIIECTB PAa3MYHBIX KIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpack HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYell, Hu3ydeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIMi HEUTpaIN3aliu, OJTy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO0 MeTajyla JApPYrMM M3 pacTBopa COJIM, peElIeHHe
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelmne Kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepunoanueckuii 3akoH u [lepuoandeckas cucTeMa XUMHUYECKUX SJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUU

3.1

[lepBpie MOMBITKH KIACCU(PUKAUU XUMHUYECKUX deMeHTOB. I[lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIETIOYHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT am(oTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 31neMeHToB /..
Menneneena. KopoTkonepuoanas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xuMuueckux adnemeHtoB .M. Menneneesa.
Ilepuonbr m rpynmbl. PU3WYECKUN CMBICT TMOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA

3.3

CTpOeHI/Ie atroMoB. CocTaB aTOMHBIX AACP. M3oTomnsl. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




ITepnoguueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMUYECKOIO

3JIEMEHTA MO €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTOMOB XUMHUYECKMX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIpylnaM H IEpUOJaM.
3unauenue [lepumonnyeckoro 3axoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHUS Haykh W npaktuku. .M. MenpaeneeB — y4€Hbld U

Ipak1aHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJH)HOCTB XHMHYSCKHUX JIEMEHTOB. MIOHHAs CBS3b

3.6

Crenenpb okucieHus. OKHCIMTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTEIN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUH JKCHEPUMEHT: H3y4eHHE O0O0paslloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJEWCTBUE THMAPOKCHAA LMWHKA C PAacCTBOPAMH KHCIOT U
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJIbHBIX peakiuil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYECCKas pCaKIusi. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XuMu4eckux 3nemeHToB /1. M.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, Kajus, KaJIbIHUI W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIOKEHHUEM 3jeMeHTOB B Ilepwonnueckoi

CUCTCMC U CTPOCHUCM HX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOM CBSI3U. THIIBI KpUCTAJUINYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BENIECTBA OT THIIA KpI/ICTaJIJIH‘IeCKOfI peH_IéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I 1 HOMCHKIJIaTypa HCOPIraHUICCKUX
BCIICCTB (MC)KI[yHaPOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHUXCA K  PA3JIMYHBIM KilacCaM HCOPraHN4YCCKUX COG,[[I/IHGHI/II\/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil M0 pa3IUYHbIM NPU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEAKIUH BEIIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YY4acTHUIO Karajau3aropa). OK30- U DJHJIOTEPMUYECKHE peaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pcakuuun

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKHX peakuusx. [loHsTue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [IonsaTre 0 XMMU4YECKOM paBHOBECHM.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUUH M IOJIOKEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKUUu,  3JEKTPOHHBI  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCIOJIb30BAaHUEM METO/a

AJIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIIUTUYECKON NUCCOUMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHel. MexaHn3M AUCCOLMAMU BEUIECTB C PA3IMYHBIMUA BUAAMH
xuMudeckoi cBs3u. CreneHpb aucconnanuu. CHIBHBIC U CIIA0BIE AIEKTPOJIUTHI.
Peakiun nonHoro obmeHa. YCIOBUS MPOTEKAHHUS pPEaKIMii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBoOWCTBa KHCIOT,
OCHOBAaHMW ¥ COJIEM B CBETE TNPEACTABICHHH 00 AICKTPOJTUTHICCKON

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [[oHsATHE O THAPOIU3E CONei

1.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U HeMeTalsioB (rpadura u
ayMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATpHsl); MCCIEIOBAaHHE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM peakiuu OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEJIOBaHHE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAllMM  KHUCIOT, IIeNo4Ye u  cojeil (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE OMbBITOB, WUIIOCTPUPYIOUINX IPU3HAKH
NpOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHMe OCaJlKa, BBIJCICHUE ra3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WJUTIOCTPUPYIOMIMX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUil (TOpeHue, PeaKkinu Pa3ioKeHUs, COCAUHEHUS);
pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KAU€CTBEHHBIX PEAKIINA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4d

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[351 XapaKTCPpUCTUKA TaJIOT'CHOB. OcoOeHHOCTH CTPOCHUSA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie n (1)I/I3I/IHGCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMICTBa Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MCTallilaMu, HEMCTalllaMH, H_[eJ'IOanI/I). XJ'IOpOBOI[OpOI[.

ConsHas KHUCJI0Ta, XUMHWYCCKHE CBOﬁCTBa, MOJIy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0JICHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka s31eMeHToB VIA-rpymmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe CTereH! okucieHus. CTpoeHne u (pu3ndecKkne CBOWCTBA
IPOCTBIX BELIECTB — KUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOWCTBAa cephl. CepoBOAOPOJ, CTPOCHHE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTAaBUTCIIU
KHCJIOTHBIX OKCHIIOB. CCpHaH KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ W XUMHYECKHE CBOMCTBA
(oOmume Kak MpeAcTaBUTENS Kjacca KHCIOT U cnenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOIy4eHUs CepHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKIusa Ha
cynbdar-uoH. Haxoxxnenue ceprsl U €€ CoeMHEHUN B Mpupoje. XUMUYECKOEe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €ro PeI0TBPAIICHUS

2.3

OO6miasi xapaktepucThka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, paclipoCcTpaHEHHUE B IPUPOJIE,
(bu3mveckue u XuMU4Yeckne cBoicTBa. KpyroBopot a3ota B mpupoje. AMMHAK,
ero (usmyeckre M XUMUYECKHE CBOMCTBA, MOjJydeHHe U npuMeHeHue. Conu
aMMOHHMS, UX (U3NYECKUE U XHUMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckue W XUMHUYECKHE CBOiIicTBa (00IIME Kak MpelCcTaBUTENd Kiacca
KUCIOT U crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yNOOpeHHil. XuMUYecKoe 3arps3HeHHe OKpYKarolien
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arPS3HEHUE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

docdop, amtorponHsle Moguukauu dochopa, GU3NIECKHE U XUMUUYCCKUC
coiictBa. Oxcun docdopa(V) u dochopuas xkucnora, ¢uznyecKue Hu
XMMHUYECKHUE CBOMCTBa, moiydyeHue. Mcmonb3oBanue ¢(ochaTtoB B KauecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTEMEHW OKUCIEHUSA. YTIepoja, auIOTPOIHBIE
MOAU(UKAIIMK, PACIpPOCTpaHEHHE B MNpHUpPOJe, (U3NYECKHE U XUMHUECKHUE
cBoiictBa. Ancopbuusa. Kpyrosopot yriepona B npupojae. OKcuabl yriepoja,
ux (U3NYecKue M XUMHUYECKHE CBOMCTBa, JEUCTBHE Ha J>KUBBIE OPraHU3MBI,

MOJYYCHHUEC U IPUMCHCHUC. OKOJIOTUYECKHE HpOGJ’IeMBI, CBA3aHHBIC C OKCHUJIOM




yraepoaa(lV); rumote3a T00anbHOTO MOTEIUICHUS KIUMAaTa; MapHUKOBBIN
addekr. YroiapHas KucioTa W €€ CONU, UX (PUINYECKHE U XUMHYCCKHE
CBOICTBa, MOJy4YeHHE W NpuUMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-
nonsl. Mcrnonp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIHHE, IMPOMBIIIJICHHOCTH U

CEJILCKOM XO3AMUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoaa (MeTaH, STaH, OSTWIEH, alleTWJIEH, 3TaHOJI, TIJIMLEPUH, YKCyCHas
kucnota). MIx coctaB u xumuyeckoe cTpoeHue. [loHsTHe o Ouosornyecku
BAKHBIX BEIlECTBAX: XHpax, Oenkax, yrieBoJaXx — M HUX pPOJU B HKHU3HU
YyeloBeKa. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHWYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyu€HUE U
npuMmenenne. CoenuHeHHUs] KpeMHHs B mpupoje. OO0mmue mpencraBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTU. BajkHele cTpouTenbHble MaTepHUAaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIb30BaHUs CTPOUTCIBHBIX MAaTCPHAJIOB B HOBCCI{HGBHOI\/’I KHU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3I[OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAUYECTBEHHBIX PEAKLIMI Ha XJIOPHUI-
WOHBI W HaONIOACHWE IPU3HAKOB WX IPOTEKAHUS; OIBITHI, OTPAKAIOUTUE
(bM3UYeCKre 1 XUMHUYECKHE CBOMCTBA TAJIOTEHOB U MX COCIMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHNE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpaslamMH XJIOpUI0B
(rayloTeHUI0B); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COCIMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUATIOB); HAONIOJEHHE Mpoliecca
oOyriuBaHus caxapa MoJ JCHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMNCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakIuu Ha cyabhaT-uoH u HaOloJeHue mpu3Haka eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOJXKHO HCIIOJBb30BaHUE BHACOMATEPUANIOB), OO0pa3lamMu
a30THBIX U GocPOpHBIX yHOOpeHuit; moaydeHue, cooupanue, pacrno3HaBaHue U
M3yYeHUE CBOWCTB aMMHaKa; IMPOBEJIECHUE KAuE€CTBEHHBIX pPEAKUUMHA Ha HOH
aMmmMoHMsT ©  ¢docar-uOH U U3YUYEHHE TPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/JICHICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YYEHUE MOJIENEe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, ¢QyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

aJicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJy4eHUE, COOMpaHHE, pPAaclO3HABAaHME M M3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAayeCTBEHHBIX pEaKUWid Ha KapOoHAT- H
CWIIMKAaT-HOHbl W W3y4YEHHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIIEHHE C
OPOJAYKLUMENH CHUIMKATHOM MIPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTaJUIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHYECKUX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHre MeTajuloB. MeTallinyeckas CBsI3b U
MeTalyIn4yecKkasl KpUcTalsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue 1 XMMUYECKHe CBOMcTBa MeTauioB. O01Ire crnocoObl MoIydyeHus
MeTtaiioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, TIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokeHue B Ileproanueckoil cUCTeMe XUMHYECKUX
anemeHntoB J[.M. MeHnaeneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B MPHUPOJIE.
dusndecKkue 1 XUMUYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCHIBI 1
TUAPOKCHABI HaTpus u Kanus. [IpruMeHeHHe IIEeTOYHBIX METAUIOB M UX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIbI MAarHMii ©W  KallbI[Ui:  IIOJIOKCHUE B
[Tepuonnueckoit cucreme xumuueckux anemenToB .M. Menneneesa; ctpoenue
WX aTOMOB; HaXOXJCHHE B mpupojc. PU3HUECKHME M XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxkueidmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNUYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPUPOICL. dusnueckue u
XHMHUYECKHE CBOMCTBA aIFOMHUHUS. AM(bOTepHLIC CBOICTBa OKCHJA U rUApoKCHuaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme Xumuieckux snemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aTOMa; HaxOXJIeHHE B mnpupone. PDusnueckue u
XMUMHYECKHUE CBOMCTBa jkene3za. OKcuipl, THAPOKcHIbl U conu kene3a(ll) u

xene3za(lll), ux cocras, cBoiCTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUE C 06pa3uaM1/1 METAJlJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUS OKCHJAA Kajbllusg M HATpus C BOJOM (BO3MOKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAJIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBL;
mpoluecca TOpPEHHs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKaHUsSI KAUYECTBEHHBIX PEAKLUil Ha HOHBI
(Marausi, Kanplus, amoMmunus, nuHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HAOJII0JIEHHE U ONMCAHUE IPOLECCOB OKpAIIMBAaHUS IJIAMEHUM MOHAMU HATpUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPHAIOB);
uccienoBaHue amMm(pOTEpPHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pellIeHNe SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHelne MeTansl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie mMarepuanbl U TexHosoruu. BemiectBa U mMaTepuanbl B IMOBCEAHEBHOU
JKU3HU 4YeJIOBeKa. XHMMHS U 3JI0pOBbe. be3omacHoe MCMoab30BaHUE BEIIECTB U
XUMUYECKUX peaknuid B ObITy. IlepBas moMOIIh MPH XMMHYECKUX OXKOTaX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomerd cpeapl [1JIK. Pons XuMum B perieHHH 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He)Th),

IPOIYKTHI UX MepepaboTKH, UX POJb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHUE 00pa3I[0B MAaTepHANIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MOJIUMEPHBIE MaTePUAIIbI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUWU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHose PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MpUPOJbI, MOHUMAaHHE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIed KyIbTypbl M MPaKTHYECKOU
JeATEIbHOCTH 4EJIOBEKa B YCJIOBHUAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBECHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJax IMO3HAaHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB W HU3YUYCHHUIA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccuoOHaTbLHON ACITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHHSX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieil npodeccuoHanbHON NesTeIbHOCTH
U clenaTh OCO3HAaHHBIM BBHIOOP XMMHUHU KakK MPOGMIBHOTIO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH H YMCHHEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BOXHEHIINE XUMUYECKUE IMOHATHS: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, NPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTEIBHBIE aTOMHas W MOJIEKYJISpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpeiHss), XHUMUYeCKas
peaKkuys, peakuuM COEIUHEHUS, PEAaKIMU pa3IokKEHHs, pEaKuu
3aMeIlleHNs, peakiuu oOMeHa, TeroBod 3(dekT peakuuu, 3K30- U
9HIOTEPMHUYECKUE PEAKIMU, PACTBOpP, MAaccoBas JOJSA XMUMHUYECKOIO
2JIEMEHTA B COEJMHEHUH, MAcCOBast 10JI U MIPOLEHTHAsA KOHLEHTpaLUs

BCILICCTBA B PaCTBOPE, AP0 aToOMa, BHCKTpOHHLIﬁ cjoi aToMa, aTOMHasn




opOuTanb, paauyc aTroMa, BaJEHTHOCTb, CTEMNEHb OKHCIICHHS,
XMUMUYECKAs! CBSI3b, JIEKTPOOTPULATEIBHOCTD, MOJISIPHASL U HETIOJIAPHASI
KOBaJEHTHasl  CBSI3b, MOHHAas  CBSI3b, METAIMYECKas  CBA3b,
KpUCTANIMYECKass peléTka (aroMHas, MOHHAas, MeTajuIMyecKas,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMAIMS, PpEaKUMd HMOHHOIro OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHUCIEHHME M  BOCCTAHOBICHHME, DIIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOOpaTHMbIE pEeaKLuy,
CKOPOCTh XUMHYECKOW peakumy, karanmszarop, I[IJIK, koppo3sus

METaJUIOB, CILIABEI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXPAaHEHUS MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, Teopus

SHGKT];)OJ'II/ITI/ILICCKOI\/'I JUucconmuanumn

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYECHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM 4YHCIe MHHEpaJbHBIC YAOOpEHHs, METaUIBl H CIUIABHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CETBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMEHUE IPOTHO3UPOBATh BIMSHUE BEIICCTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XMUMUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y‘le6HLIX npeamMETOB

3.3

HaJlM4Me OIbITa paboThl C PA3JIMYHBIMM MCTOYHUKAMH WH(pOpMAIUU
N0 XUMHMM (HaydyHas ¥ Hay4YHO-TIONYJsIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(I)OpMaI_II/IIO O BC€HIICCTBAX, HX
IpeBpaliCHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ I peicHus y‘IC6HO-H03HaBaTCJIBHBIX 3aga4

Bnagenne ocHoBaMH IIOHATHHHOTO afrapara U CHUMBOJHUYCCKOI'O

A3bIKa XUMHH 11 COCTABJICHUA (I)OpMy.II HCOPraHNYCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBS3b MOJOXEHHs 3jeMeHTa B Ilepuonmveckoit

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XAMHYECKUX D3JIEMEHTOB (COCTaB W 3apsija  sapa, oOIee YHcio
JJIEKTPOHOB), PACHpPEICIICHUEM 3JIEKTPOHOB TI0 JHEPIeTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NIEPUOIOB, KAJTUS U KAJTBIIHS
IIpencraBnenue 0  NEPUOJAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKHUX DJIEMEHTOB (paguyc aTtoma, 3JIEKTPOOTPHUIATEIIEHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TOJOXEHHS JIIEMEHTOB B
[lepuognueckoit cucreme (B MajblX TMEpUOJAaX W  TJIABHBIX
MOATPYIIAx) M 3JICKTPOHHOTO CTPOCHUS aTOMa

7 YMeHue kmaccupuIimpoBaTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYEeCcKHe BEleCTBa

7.3 XUMUYECKUE PEaKIIUN

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHCJICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOW CTPYKTYphI B

' COCTUHCHHAX

8.3 XapaKTep cpeiibl B BOJHBIX pacTBOpPaX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb

9 YMeHHe XapakTepr30BaTh PU3NUECKUEC U XUMUYECKHUE CBOMCTBA:
MPOCTBHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TrpaduT, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kaauk, MarHui,
KaJbIUH, AIFOMUHUH, KEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (BOJA,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THUAPOKCHUIBI

9.9 metamoB |-I1A rpynm, amtomunus, menu (Il), munka, >xeneza (1l u

. [11), okenapr yraepona (11 u 1V), kpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THas,
(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepH30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa M CTPOCHHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT UX CBOﬁCTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHUUCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIEC YPABHEHUs PEAKIUH, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTA B COCTUHCHUN
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bheM Ira3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pEaKIUH M HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WM MPOIYKTOB peaKuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHUS  (HaOmrojeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) MIPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJICHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ peIIeHUs
s Oe3omacHON pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCyA0M 1 1ab0paTOPHBIM 000PYAOBaAHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMHU, UCIIOIb3YEeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3/I0pOBbSl M OKpY)Karollel NpUpOAHOM cpelbl; MOHMMaHUE Bpeaa
' (omacHOCTHM) BO3JEHCTBHSI Ha JKHMBbIE OPraHMU3MbI OMNpPeNeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHbBIIEHHUS M MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHYecKWX HAaBBIKOB TIAHUPOBAHUS W OCYIIECTBICHUS
CIICAYIOMINX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OmHcaHue (PU3NYECKHX CBOMCTB BEIIECTB; 03HAKOMJICHHE

C (1)I/I3I/IHGCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSIMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NTPOTEKAHNS XUMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIOrOo rasa u

H3YUCHHUEC €TO CBOI\/JICTB; IMMOJIY4YCHHUEC aMMHaKa U U3Y4YCHUC CT'O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) A OMpeNETICHUs XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEZIOBAHUE ¥  OIMCAHWE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICCTBHUS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTaJyla JIpyruM W3 pacTBOpa  COJIH;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMUHHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNM4CCKUuXx COCHHHGHHﬁ)); ((BJICKTPOHI/ITI/I‘IGCKaH
JUCCOLINALIUs), «Baxkneimunue HeMeTalNIbl M HX COCIHUHCHUS),

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKH
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC pPEaKIuh Ha
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OPOMUI-,
wonua-, cymbdar-, ¢docdar-, kapOboHaAT-, CHUIUKAT-aHHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJIbLUs, aJIFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE PE3YJbTATBI JSKCIICPUMCHTA B (bopMe BBIBOJOB,
JA0Ka3aTcClIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCIKAY PCaJILHO HaGJ’IIO)IaeMLIMI/I XUMHWYCCKUMHU
ABJICHUAMUA U TIPOLECCaAMU, MMPOUCXOAAINIUMHA B MAKpPO- U MUKPOMUPC,

OOBSCHATH MIPpUYNHBL MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OTtHocHuTeNIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas JO0JIA XUMHYECKOT'O 3JICMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mosb. MomnsipHas macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €AMHUILL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepumoanydeckas cuCTEMa XUMHYECKHUX JJIEMEHTOB

H.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XumMu4eckux sneMenton 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PpHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sizep. M3otombl. Dnextponsl. CTpoeHHe
JNIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XHUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.M. MeHneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBBIX TpéX
INepruoaoB, Kajlius, KaJlbIUia (pazuzlyca AaTOMOB, JJICKTPOOTPULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAIIMYCCKHUX CBOﬁCTB) U MX COCIMHEHUM B
COOTBETCTBHH C IIOJIOKCHUEM DJOJICMCHTOB B HepnozmquKoﬁ CUCTCEME U

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'ISIpHaSI )51 HCHOJ’I}IpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTCJILHOCTB XUMHNUYCCKHUX 9JICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

Tunel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBuTENM HEOPraHWYECKUX BellecTB. Hemeramwbl U ux

COCAMHCHU. Meramnsl 1 BX COCINHCHUA

4.1

Knaccudukanus u HOMEHKIATYpa HEOPTAaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJsieoOpa3yrolye; OCHOBaHMN (IIENOYM U HEpacTBOPHUMBIE OCHOBAHUSA);
KHCJIOT  (KUCIOpOACOJAep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckre W XUMHYECKHE CBOICTBA IIPOCThIX BEIICCTB-MCTAJUIOB: JIMTUA,
HaTpusd, KaJlud, Marovud W KajbLWA, aJIIOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKUE U XMUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'HMJIPOKCHIOB (Ha IpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, 1uHKa). llomyuyenue ocHoOBaHud U

amM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (hocopHO, KpeMHUEBOU, yroyibHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOJOPOaAA, KHUCIOpOIdad, aMMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBY Yy4YaCTBYIOUIMX B pPEaKUUU BELIECTB, 0 TEIJIOBOMY 3(deKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX IIEMEHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON peaKIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N QHAOTCPMHUYCCKUC PCAKIINH. TepMOXHMquCKHG YpaBHCHUA

5.3

OKHUCIUTETHLHOBOCCTAHOBUTEIILHEIE peaKkuu. OKHUCAUTENN U BOCCTAaHOBHUTEIH.
[Ipouecchl  OkHCIEHHMSS W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTECIIHHOM peakuuu

5.4

Teopust anekTpoIuTHYECKON nuccoruanuu. KaTHoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHI. CUITBHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIIN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKAaHUS PEAKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYXarolas cpeaa

6.1

BemiectBa u maTepuanbl B TOBCEIHEBHOW KW3HU 4esoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUUYECKMX PEAKIHUid B JIA0OpaTOpuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOIraX U OTPAaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXaromieil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenbras momyctumas koureHTpamus BemiectB (IIJIK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpolieM. YcuieHue mnapHUKOBOro sddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS U UX COCJAUHCHHI B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYr'yH, IIOpaTIOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHbBIE

CITIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHMKH YIJIEBOAOPOAOB (Yroib, NPHUPOIHBIA Ta3, He(Tb),

MPOIYKTHI X TepepaboTKu (O€H3MH), UX POJb B OBITY U MPOMBIIIIEHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OpPraHrMvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yrjiaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWICH, 3TaHOJI, TTIMICPUH, YKCYCHAs KI/ICJIOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM yPaBHEHUSM




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

Xumus. 8 knacce/I'abpuensa O.C., Ocrpoymos WN.T'., Cnagkos C.A., AKInOHEpHOE 00IIECTBO
«M3parenscTBo«IIpocBenienue;

BBenure cBO# BapuaHT:

1. Xumus. 8 kinacc. Yueonuk (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
CnanxoB). 2. Meroauueckoe nocooue. 8 knacc (aBropsl O. C. IN'abpuensn, U. T.
Octpoymos, U. B. Akcénona). 3. [IporpamMmma kypca xumuu s 8—9 kiiaccoB
o61eo6pazoBaTenbHbIX yupexaeHuit (aBropsl O. C. ['abpuensu, C. A. CnaakoB).
Poccuiickast >neKTpOHHAS IIKOJIA.

https://resh.edu.ru/

«Cupuyc. Onnan .

https://edu.sirius.online

YMK «Xumud. 9 kiaace»

1. Tao6puensu O. C. Xumus. 9 kiacc: yae0. mis oo6meoOpa3osar. yupexaenuii / O.
C.I'abpuensn. -M.: [IpocBemenune, 2019.

2. Csepmiona H.J[. CoopHuUK 3a1a4, ynmpa)KHEHHUH U TECTOB 10 XUMUU: 8-9 KITacChl: K
yueOnukam O.C. I'abpuensina, N.I'. OctpoymoBa, C.A. CnagkoBa « XuMusi: 8 Kiracey,
«Xumust: 9 xknacey. PI'OC (k HoBeiM yueOHukam) / H.J[. CBepaiioBa.- M.: M3naTenbcTBO
«Ox3amen», 202


https://edu.sirius.online/




		2025-09-11T16:00:41+0300
	Короткова Елена Александровна




