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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o xumuu (0a30BBIM ypOBEHb) HA YPOBHE OCHOBHOI'O
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWIl K pe3ysbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl  OCHOBHOTO  OOIIETo
obpazoBanus MAQOY CII Ne 7, mpencraBnenusix B ®I'OC OO0, B TOM yucie
paboueli  mporpaMMbl  BOCHUTAHUS C  HCIOJB30BAaHUEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HanpaBiieHHOCTH « Touka poctay, coznmanHoro Ha 6aze MAOY CIII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
oOpa3oBaTeNbHBIX TMPOTPAMM  E€CTECTBEHHO-HAYYHOH ©  TEXHOJOTHYECKOU
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe o00pa3oBaHUST U C YU4E€TOM PEKOMEHIAIU
denepanabHOro onepaTopa yueOHOTo MpeaMeTa « XUMHUSD.

Hcnonb3oBanne obopyaoBaHus leHTpa «Touka pocTa» Mpu peanusanuu
JTAHHOM paboueil MporpaMMBbl MO3BOJIIET CO3/IaTh YCIOBUS:

* JI7IS1 PACIIUPEHUS COICPIKAHUS ITKOJIBHOTO XUMUYECKOT0 00pa30BaHus;

* s TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYarommxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUISI pa3BUTHS JUYHOCTH pPEOCHKA B TIporecce OOYdYCHHUS XHUMHH, €TI0
crocoOHOocTeM, (opMUpOBaHMS ©  YAOBJICTBOPEHHUS COIMATBHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboOThl ¢ OJAPEHHBIMH IIKOJBHUKAMHU, OPTaHU3AIlMd WX PA3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss oGopynoBaHue neHtpa «Touka pocTay Ha ypokax, ydarluecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
y4eOHOTO TpeIMeTa « XUMUSD.

PabGouast mporpamma mo xumuM Aa€T TPEACTABICHHUE O IENIX, OOmIe
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
y4eOHOTO TpeaMeTa, YCTaHaBIMBAEeT OO0SA3aTEIbHOE MPEIMETHOE COJEpIKaHUE,
MpeaycCMaTpUBaeT pACIpEACICHHEe €ro M0 KiIaccaM W CTPYKTYPUPOBAHHE I10
paszmenaM M TeMaM MPOTpaMMbl TI0 XHMHH, OTPEASTAET KOJWYSCTBEHHBIE W
KauyeCTBCHHBIC XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XHUMHH C y4€TOM  MEXKMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTHKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxcs, OMNpPEAeNseT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPECOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XUMHU CIYXXUT OCHOBOM i (HOPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IHMHCTBE MHUpPA, BAKHYIO



posib WrpatoT (GopMupyeMble XUMHEW MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS NIOO0ATbHBIX
npo0eM YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

[Ipy wu3yyeHUHM XUMUU MNOPOUCXOAUT (GOPMHUPOBAHUE 3HAHUW OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYPBI.
3amava y4eOHOTO TpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUMH,
JOCTYIIHBIX OO0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HAyKd, B
NpUOOIICHUM K HayYHbBIM METOAaM TMO3HAaHWUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM TpaBMWJI 0€30MacHOro OOpamieHusi ¢ BEHIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Ipn M3yyeHUU XUMHUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS BaKHOE
3HauYEHHUE MPUOOPENH TaKHe 11eJ1, KaK:

— ¢hopMHpOBaHWE  MHTEIUIEKTYaJdbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HaIpaBJICHHOCTh 00YYEHUsI HA CUCTEMATUYECKOE MPHUOOIICHHE 00y4YaroIUXCs K
CaMOCTOATENbHOM MO3HABATENIbHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
bopMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHne yCIOBUM, CHOCOOCTBYIOUIUMX MPUOOPETEHUI0 O0YyYaroIUMHUCH
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMM), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBaHre  o0miell  (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEAHEBHON >KH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— ¢hopMHpOBaHUE y OOYYArONIMXCSI TYMAaHHUCTHYECKUX OTHOIICHUH, MOHUMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUM NIl BBIPAOOTKHU SKOJOTUYECKH LEIECO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JACSATEIBLHOCTH B IEISAX COXPAHEHHUS CBOETO
310POBbS ¥ OKPYKAKOILIEW ITPUPOTHON CPEIbI;,

— pa3BUTHE MOTUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIECHHOCTH JalbHEHIIEro
oOy4eHus.

PaGouas mporpamma peanimzyercst Ha ocHoBe YMK O.C.I'abpuensina,
KOTOpPBI BKJIOUEH B (enepanbHbId TEpPeUYeHb YYEOHUKOB, IOMYIIEHHBIX K
WCIIOJB30BAaHUIO TIPU PEATU3ALNU HMMEIOUIUX TOCYJAPCTBEHHYIO AKKPEIUTAIUIO



o0Opa3oBaTeIbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO
oOmiero oOpa3oBaHUs OpPraHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO
JESATEIbHOCTh U YCTAHOBJICHUS NIPEIETLHOTO0 CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).

VY4eOHbI Mm1aH 00pa30BATENILHOTO YUPEKICHUS MPEAYCMAaTPUBAET U3yUEHUE
XUMUM Ha ©0a30BoM ypoBHe B 8-9 «kijaccax. OOmiee 4YHCIO YacoB,
PEKOMEHJIOBAaHHBIX ISl M3yueHus xuMun—1364dacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeIN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATrPEraTHOE€ COCTOSIHHE BEIIECTB.
[Tonsitue o Meromax mo3HaHus B xumuu. Yucteie BemectBa U cMecu. CriocoObl
pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIEeMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.
KommuectBo BemectBa. Monbs. MossipHass macca. B3auMOCBSI3p  KOJMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

OU3NYECKNE U XUMUYECKUE SIBIICHUSA. XUMHUUYECKAs PEaKs U €€ MPU3HAKU. 3aKOH
COXpAHEHHMS MAacChl BeENIECTB. XUMHYeCKHe ypaBHeHuMs. Krnaccudukarus
XUMUYECKUX pPEeAKIUi (COeTUHEHNS, Pa3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).
XUMHUYECKHUIN IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKON IMOCYy/I0M, TpaBuiamMu paboOThl B JabopaTopuu H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
M3y4eHHE CIOCOOOB pa3jeieHUs] CMECEeH: ¢ MOMOIIbI0 MarHurta, (puiIbLTPOBaHMUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAOJIOJIEHHWE W  ONHWCaHuE  pe3yJbTaTOB  MPOBEICHHUS  OIbITA,



WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiiume npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech ra3oB. CocraB Bo3zayxa. Kucimopon — 3ieMEHT W mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JsabopaTropuu U TpombiinuieHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — autoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3 (PexT XUMUUIECKON peakiuu, TEPMOXUMHUIECKIE YPaBHEHHUS, IK30- U
SHIAOTEPMUYECKHE peakiuu. TOIMIMBO: Yroib U METaH. 3arpsA3HECHHUE BO31yXa,
yCUJIEHUE TTApHUKOBOTO 3(peKTa, pa3pyluieHue 030HOBOTO CIOA.

Bonopon — anemeHT M mpocToe BemecTBo. HaxoxaeHnue Boaopoja B HPUPOJE,
bu3nYecKue W XUMHUYECKHE CBOKMCTBA, NPUMEHEHHE, CIOCOOBI TOJYYCHHUS.
Kucnots! u conu.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre cBorMcTBa BoAbl. Bona kak pactsopureins. PactBopel. HackllieHHbIe U
HEHACBIIEHHbIE pPAaCTBOPBI. PacTBOpUMOCTH BelIeCcTB B BoAe. MaccoBas H0Jis
BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpoB
B MPUPOJEC W B KU3HHU 4eloBeKa. KpyroBopoT BoAbI B MPUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. dusnueckue U XUMHUYECKHUE
CBOICTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanus. Knaccudukaius oCHOBaHU: MIENOYM U HEPACTBOPUMbBIC OCHOBAHMS.
Homenknatypa ocHoBaHuil. PU3NYECKHE U XMUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosryduenne oCHOBaHHUM.

Kucnorel. Knaccuduxamus xucnor. Homenkmarypa kucnor. ®duszmyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coineil. ®dusznueckue W XHUMUYECKHE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.
XUMHYECKUI IKCIIEPUMEHT:

Ka4ECTBEHHOE OIPEICIICHUE COACPMKAHUS KHUCIOPOJa B BO3AYyXE, IOJYUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUE, paClO3HABaHHE WM H3YyUYCHUE
CBOMCTB BOJ0Opoja (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM paCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHUE  BHEOMATEpPHAJIOB),
UCCJIEIOBAaHUE O0pa3l0OB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojieiictBua okxcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajlla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

Iepuoanuecknii 3axkon u Ilepuoanueckasi cucreMa XMMUYECKUX IJI€MEHTOB
. U. MenpnesieeBa. CTpoeHue aToMoB. XMMUYeCKasa CBA3b. QOKUCIANTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[TepBbie TOMBITKYM KIACCU(UKAIIUU XUMUYIECKUX AIeMeHTOB. [loHsTHE O rpymmax
CXOJHBIX BJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOTEHBI,
WHEPTHBIC Ta3bl). ODJIEMEHThI, KOTOpble 00pa3zyloT amdOTepHbIE OKCHUIIBI U
TUAPOKCHUIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucrema XxuMuueckux sneMeHToB /1. .
MenpeneeBa. Koporkonepuoanas u jaiuHHonepuoHas gopmel [lepuonnyeckoit
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibl.
@u3NYeCKUl CMBICI TOPSAJKOBOTO HOMEpa, HOMEpPOB IepuoAa M TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX suep. M3orombl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEpPHOCTH HW3MEHEHHUs paadyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue Ilepuomnueckoro 3akoHa u Ilepuomnueckoil CUCTEMBbl XHMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKJIaHVH.

Xumuyeckass  cBs3b. KoBajeHTHas (mosisipHass W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPULATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCJICHUS W BOCCTAHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHYECKHUI IKCIIEPUMEHT:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHus, COCIUHEHUS).

MesxknpeaMeTHbIe CBSI3H

Peanuzanusi MeXNpeAMETHBIX CBSI3€M MOpH HM3yYEHUUM XHUMUU B 8§ Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX



NOHSTUH, TaK W TOHITHHU, SBJISIOMIUXCS CUCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IHKJIA.

OOmu1re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJ M3, CUHTE3, KJIacCH(UKaIWs, MePUOANYHOCTh, HAONIOJCHUE, SKCICPUMEHT,
MOJICTTIPOBaHUE, N3MEPEHUE, MOJICITh, SIBJICHUE.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, WU3OTOIIbI,
PaTuOaKTHBHOCTh, MOJICKYJa, JJCKTPHUYSCKHU 3apsij, BEIIECTBO, TEIO, O00BEM,
arperaTHOE COCTOSIHME BEIIECTBa, ra3, (U3HYECKUE BEIWYHMHBI, CIUHUIIBI
U3MEpPEHUs1, KOCMOC, TUIAaHETHI, 3BE3161, COITHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJE3HBIC
WCKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemrecTBo U XuMmu4eckasi peakuusi

[Tepuonuueckuii 3akoH. Ilepuoguueckas cucremMa XUMHYECKUX 3ieMeHToB 1. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJNOB, KalMs, KaJdblLHUS H HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHne BeniecTsa: BUAbl XUMUYECKON CBSI3H. THIIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKA W BUAA
XHUMHUYECKOU CBS3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCA K pa3JIMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIIECTB.

Knaccudukanys XMMHUYECKUX PEAKIIMNA MO Pa3IMYHBIM MpU3HAKaM (10 YHCIy U
COCTaBY YyYacTBYIOIIMX B PEaKIMUd BEIIECTB, MO TemmioBoMy 3ddekry, 1o
M3MEHCHHIO CTCIIEHEeH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, IO OOpAaTHUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHICCKUE
YpaBHEHHS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKIMU MU TOJOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peakuu. CocraBnenue YpPaBHEHUMN

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BaHUEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopust PAEKTPONUTUUYECKON JTUCCOLUALMHU. IIEKTPOIUTHI U HEAIEKTPOJUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.
Peakiuu moHHOrOo OOMeHa. YCIOBUS MPOTEKAaHUS PEaKlUid HMOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THApOIIN3E CONEH.
XUMHYECKHUMN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTANINYECKUX PEIIETOK HEOPTAHUYECKNUX BEIIECTB
— METaJVIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa
HATpHsl), MCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3JICHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  DIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpPOLECCA AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMUS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTauibl U MX coeIMHEHU S

O6miast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lericTBue
XJIOpa U XJOPOBOJAOpPOJA Ha OPraHv3M 4YeJoBeKa. BakHeilline XJIopuabl U HUX
Hax0XJICHUE B MIPUPOJIE.

OO6mast xapakrtepuctuka 235eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Quznueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPHUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakTepucTuka 37eMeHTOB VA-rpytibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIE CTEMEHH OKHUCJIEHUs. A30T, pPacnpoCTpaHEHUE B MPUPOJIE,
bu3ndecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero



duznyecKkue u XMMHUYECKHUE CBOMCTBA, MoMyyeHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HMYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arps3HeHUe OKPYKalolIe cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
anotpornueie Monupukammu docdopa, GuzNUECKUE U XUMUYECKHUE CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kuciora, GU3NIECKIE U XUMUIECKHUE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX Y0OPCHHUIA.
OOmast xapakrepuctuka 35eMeHTOB [VA-rpynnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Monu(duUKaKMKu, PpacIpoCTpaHeHWe B MpUPOAE, (U3MUECKHe U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoga (IV), rumoreza mnoGanbHOrO MOTEIJICHUS KIMMAaTa, I[MapHUKOBBIM
3¢ ¢eKkT. YronbHas KUCIOTa U €€ CONH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIWHEHHUAX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILECTBAX: JKUpaX, OesKax, yriieBoJgax — U uX
poJiM B JKM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuii, ero ¢pu3nueckue U XUMUYECKUE CBOMCTBA, MOJYYCHHE U MIPUMEHEHUE.
CoenuHenusi kpeMHusi B npupoze. OOmiye npeacTaBieHus 00 OKCHIE KpEeMHUS
(IV) um kpemuueBoit kwuciore. CHIUKATBl, WX HCIOJIb30BaHUE B OBITY, B
MIPOMBIIIUICHHOCTH. BaxHelme cTpouTenbHble MaTepualbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembr 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HU.

XUMHYECKHUI IKCIIEPUMEHT:

HM3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCJIOTHI,
MPOBE/ICHUE KAaY€CTBEHHBIX PEAKIUMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBIThL, OTpa)KalIIue (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEJIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOIEHNE Tpoliecca OOYTIMBaHUs caxapa IMoJ JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKUX CBOMCTB



pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyab(dar-
WOH U HAOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBamMu azora, ¢Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEepHUaIIOB), oOpa3iaMu a30THBIX M (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, I[POBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HaAKOB
UX IPOTEKAHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoOJIeIen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOTA3a, MOJy4eHHUE, COOMpaHue, PacliO3HABAaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHele HeMEeTaIbl U UX COCTMHEHUSD.

MeTaJsibl 1 MIX COeIMHEHU S

OO0masi xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — META/NIOB HA OCHOBAHHHM MX
nojoxeHust B Ilepuonnueckoil cucremMe Xxumuueckux anemeHroB [ .
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetamuioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METAIIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMI,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTaipl: mnojoxeHue B lleproanyeckoil CUCTEME XUMHYECKHX
anemeHnToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCUABl HaTpusi M Kainusg. IIprMeHeHHne MIeNOYHBIX METAINIOB U HUX
COEMHECHUM.

[IlemoyHO3EeMENBHBIE METAUIBI MATHUM U KaJbIMU: MOJIOKEHUE B [leprnoandeckon
cucteMe xuMudeckux isneMeHToB J[. M. MeHueneeBa, CTpo€HHME HX aTOMOB,
HaxoXJeHue B npupojae. duznueckue 1 XUMHUUECKHUE CBOMCTBA MarHusi U KajblUs.
Baxneiime coequHenns Kanblus (OKCUI, THIAPOKCU, coyin). JKECTKOCTh BOJBI U
CHOCOOBI €€ YCTpAHEHMUS.

AOMUHHIN: TT0J0KeHUE B [leproanueckoil cucTeMe XHUMHYECKHX 3JIEMEHTOB /.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenune B Ilepuoanyeckoit cucreme xumudeckux snementoB /. .
MeHnneneeBa, CTpOEHHWE aToMa, HaXOXJIE€HHE B mpupoae. Duzmyeckne u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbl, rTuipokcuibl U conu xenesa (I1) u xxenesza
(IIT), nx cocras, CBOICTBA U MOJTYyYECHHUE.

XUMUYEeCKUI IKCIIEPUMEHT:



O3HAKOMJIEHHE ¢ 00pa3laMi METaNIOB U CIUIABOB, MX (PU3NYECKUMU CBOWCTBAMH,
U3yYeHUE Ppe3yJbTaTOB KOPPO3HMH METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHS OKCUJA KAJIbLIUSI U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM BOJABI, TMpolecca TOPeHHs JKele3a B  KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), MPU3HAKOB TMPOTEKAHUS KAadeCTBEHHBIX
peakiMii Ha MOHBI: MarHus, Kajbllus, adlOMUHUS, HUHKA, xene3a (II) u xenesa
(ITI), meqm (II), HaOmromeHWE W OMHICAHWE MPOIECCOB OKPAITWBAHUS TUIAMCHH
MOHAMHU HATPHsI, KAl U KaJblus (BO3MOXKHO HCIOIb30BaHUE BHIEOMATEPUATIOB),
UCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS W THIPOKCHAA
[IUHKA, pellIeHNe KCIIEPUMEHTANBHBIX 3a/1a4 M0 TeMe «BakHele MeTamuibl 1 uX
COEJIMHEHHUSD.

XuMHUS M OKpYsKalomas cpeaa

BemectBa u Marepuajipl B IOBCEAHEBHOW JKM3HU ueJoBeKka. beszomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyXarouie cpelapl (HpenenbHas A0mycTUMast
KOHIIeHTpanus Bemiects, aanee — [1JIK). Ponb xumuu B pemieHuu 3K0J0THYECKUX
npo0em.

XUMHYECKUMN IKCIIEPUMEHT:

u3yueHue oOpas3loB MaTepHayioB (CTEKIO, CIUIaBbl METAJUIOB, TOJHUMEPHBIC
MaTepHabl).

Me:knpeameTHble CBSI3U

Peanmnszanuss MeEXNpeIMETHBIX CBS3€M NpH H3y4YEHUM XHUMUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHATHUH, SIBISFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HaY4YHbIE TOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TeOpus,
aHallu3, CHUHTE3, KiacCcU(UKalus, NEePUOAUYHOCTb, HAONIOIEHUE, IKCIEPHUMEHT,
MOJICJIMPOBAaHUE, HM3MEpPEHHe, MOJENb, SBJICHHE, MAapHUKOBBIM  >PQeKT,
TEXHOJIOTHsI, MaTEPHUAIBL.

®dusuka: martepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI,
paziiOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUYECKUI 3aps, IPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYWHBI, CAWHHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHbBIE
yA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TMTATEIbHbIEC BEILIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOMABI, TOJE3HBIC
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VJbLTATHI OCBOEHUS MPOTPAMMABI IO
XUMHUU HA YPOBHE OCHOBHOT'O OBLLEIO OBPA30OBAHMS
(FA30BBIil YPOBEHD)

OcBoenne ydeOHOro mpenMera «XWMUS» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JTMYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJabTAaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus
JOCTHTAIOTCS B XO/A€ OOy4YeHUsS XMMHUHU B CIMHCTBE YUCOHOW W BOCHUTATEIHHOU
JEATEIBHOCTH B~ COOTBETCTBUM  C  TPAJUUUOHHBIMA  POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMH W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUN W
pacIlMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOILIECHHSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HAacJE€AWI0, IOHMMaHUs 3HAYEHUS XHUMHUYECKOM HAyKHM B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPECTABICHUS O COI[MATIBLHBIX HOPMax M MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJUUIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOM W JAPYrMX BUJAX JIEATECIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJIHEHHUH XUMHUUYECKHX DSKCIEPUMEHTOB,
CO3JaHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHHWS K  B3aUMONOHUMAHUIO U
B3aMMOTIOMOIITM B TIPOIIECCE ITON YUEOHOM AESTEIHHOCTH, TOTOBHOCTU OIICHUBATh
CBOE MOBEACHUE M TOCTYNKH CBOMX TOBAPUILEH C IMO3UIUU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MUPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUUYECKOW peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEN;
MO3HABaTEJbHBIC MOTHBBI, HANpABJICHHBIE HA TOJYYEHHUE HOBBIX 3HAHUU 10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIC



HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEeHMIO U T[O3HaHWIO, J0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHWIO, TPOEKTHOW U  HCCIEN0BATEIbCKOU
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE LIEHHOCTH YW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHA Ha 3J0POBBIA 00pa3 >KM3HU, OCO3HAHME IOCIEACTBUI M HENpPUATHE
BPEAHBIX NPHUBBIUEK (YyHOTPEOJEHHS]  QJIKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil W Tpyda pa3iuyHOro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHusl C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATILHOU CpeIE;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

HKOJIOTHYECKHU LENECO00pa3HOE OTHOLIEHUE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, IMOHMMAHHE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ1 OE30MaCHOTO MOBEAEHUS MpU padoTe ¢ BELIECTBAMM, a TAKKE B CUTyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble TpPU U3YYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIEHHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOJ0B XHMMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMETHBIX  PE3yIbTAaTOB  BBIACNSAIOT  3HAYUMBIE NS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe€.), KOTOPbhIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOpbIE O0OecneurnBarOT (OPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JIESITEIIBHOCTH.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHHsI UCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHWH 3HAHWM:
PacKpbIBaTh CMBICT XUMHUYECKUX TOHATUN (BBIACIATHh UX XapaKTepHbIC TPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C JPYTHMH MOHITHSIMH), UCTIOIH30BATh MTOHITHS IS
OOBSCHEHUS OTIEIBHBIX (DAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPHUH
UL KJacCU(UKAIMM  XMMHYECKHMX  BEIIECTB M XHMHUYECKHX  PEaKIUi,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHHE TIPUMEHSATh B TMPOIECCe TO3HAHWUA TMOHATUA (NPEAMETHBICE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3314, C YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUA,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUSI:

YMEHUE WCIOJIh30BaTh TIOCTABJIICHHBIE BOIMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI II (POPMHUPOBAHHUS THIOTE3BI II0
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETEHUE ONbITa 110 TUIAHWUPOBAHWIO, OPraHU3AMA W  TPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yNbTar, (OPMYIUpPOBaTh 0000IICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpaATh, AaHAIM3UPOBATH M  HMHTEPIPETUPOBATH  WHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MpEACTaBICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YyMEHUE TIPUMCHSTH Pa3IMYHbIE METOABI W 3allpoChl TPU TIOWCKE M OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JUIS BBITIOJTHEHUS
y4eOHBIX W TIO03HABATEIBHBIX 3a7a4 ONPEICIAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANTBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAIUU U



WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE HCIOJh30BaTh M  aHaJU3MpOBaTh B  IMpolecce ydyeOHOH U
UCCJIEIOBATENHCKON JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUSI 3aJlaBaTh BOIMPOCHI (B Xoj€ auayiora W (WiaM) AUCKYCCHM) MO CYLIECTBY
oOcyxmaemMol TeMbl, (OPMyIUpPOBATH CBOM TPEIIOKEHUS OTHOCHTEIHHO
BBINIOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHUS NPEJCTABIATh MOJYyUYEHHbBIE PE3YyIbTaThl IO3HABATEIBHOMN AEATENBHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JI€JaTh MPE3CHTALUIO PE3YyIbTAaTOB BBINOJHEHUS
XUMHUYECKOTO dKCIIepuMeHTa (1abopaTOPHOTO OIbBITa, JTA0OPATOPHOU PabOTHI 1O
MCCIIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

yMEHHMsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMHM B  COBMECTHOMU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uuil (00CyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOATEJIBHO OMNpEACNATh LENd JEATEIbHOCTH, IJIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM JCMCTBUM MPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
WCITIOJI30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

K xonity o0ydyenus B 8 kjacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TIOHATHM: aToM, MOJIEKYJa,
XAMHUYECKUH DBJIEMEHT, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEJbHAs aTOMHas |
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJb, JJIEKTPOOTPULIATEILHOCTh, CTENECHb OKUCIICHUSA, XHMHUYECKas
peakis, KiaccuuKamus peakiuii: peakiiuu COSAUHEHUsI, PeaKIUi Pa3ioKEHHUs,
peakiuyu 3aMelieHus, peakiuu OOMEHa, JK30- M JHJAOTEPMHUYECKHUE PEaKIINH,
TEIUI0BOM A(PGeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas



opOuTanb, paguyc aroMa, XHMHYECKash CBs3b, TOJIApPHAsS W HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcoOBas JOJs
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;

WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XMMHUYECKUX MTOHATHN U IPUMEHSTh 3TU
MOHATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIi COCTaBJeHUS (DOpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENIECNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAUHEHUSIX, CTECIICHb
OKHCIICHUSI DJIEMEHTOB B OWMHAPHBIX COCAMHEHUAX, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJlaccy COeIMHEHUN 1o (opmyrnaMm, BHI XUMHYECKOH CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCIUHECHUSIX;

packpeiBath  cMbIic  Ilepuommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBATh  INOHHUMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB OT MX IOJIOXKEHUs B llepuonmueckoi cucreme, 3aKOHOB
COXPAaHEHHs] MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4E€HUs, 3aKOHa ABOTAIpO;

ONKCHIBATh U XapaKTepH30BaTh TabmuuHyro ¢opmy I[lepronnyueckoit cCuUCTEMBI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyina (A-rpymnma)» u
«mobounas noxarpymnmna (b-rpymnmna)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wumerorcs B Tabmune «llepuoanueckass cucrema
xuMudeckux 3yeMeHToB [[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjpa, 0o0Ilee 4uciio
AIIEKTPOHOB U PaCHPEACICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIacCUUIIMPOBATh ~ XUMHUYECKHE  DJIEMEHThI, HEOPraHWYECKHE  BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerIoBoMy 3P DeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX
KJIaCCOB, TOATBEPKAasi ONUCAHHE MpPUMEpPAMHU MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALICHUI B PA3JIUYHBIX YCIOBUSX;
BBIUHUCIISIT OTHOCUTEJIBHYK) MOJIEKYJISIPHYIO U MOJISIPHYRO MACChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO d3JIeMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJTI0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOU

peakIuu;
MPUMEHSATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON JESITCIIbHOCTH — aHajiu3 |
CHUHTE3, CpaBHEHHUE, 0000IIIeHNE, CUCTeMaTU3alIuI0, KJIacCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIISCTB U

XUMHUUYECKUX PeaKIuid, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUS — HAOJIOJICHHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh TPaBWJIAM TIOJIb30BAHUS XHMHUYECKOW TIOCYJ0M W J1abopaTOPHBIM
00OpyZI0BaHUEM, a TAKXKe MPaBUJIaM OOpAICHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA TI0 BBIMIOJTHEHUIO JITAOOPATOPHBIX XMMHYECKHX OIBITOB TIO



MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJA W KHCIOPO.A),
MIPUTOTOBJICHUIO PAaCTBOPOB C OIPEICIEHHON MACCOBOM JOJIEM PaCTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh MW IPOBOJAWTh XHUMHUYECKHE OSKCIIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB WIEJIOYEM M KHUCIOT C TOMOIIBK) HWHIWKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHX U IPYTHE).

K xoHIity 00y4yeHust B 9 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMHUYECKHI >SJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIEHUS, XHUMHUYECKas
peaxius, XMuMU4ecKas CBsI3b, TEIUIOBOM 3(PPEKT peakinu, MoJb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALMS,
peakluy HOHHOTO 0OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUTMYeCKas),
KpUCTAJUINYECKasl PElIETKa, KOPPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaensHo nonycrtumas konuentpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMHUYECKUX MTOHATUA U IPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY IJIi COCTaBJI€HUs (OpMyJl BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;
ONPENENATh BAJICHTHOCTh U CTENEHb OKUCICHHS XHUMHUYECKHUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX COCAMHEHUSIX, 3apsji HOHA IO
XUMUYECKON (popmyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKHX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cmbica  [lepumommueckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEPU30BATh TAOIHUYHYIO
dopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymma)» u «mnobounas noarpymnma (b-rpynna)y», mansie u
OonbIIME  TEPHOJIbI, COOTHOCHUTh OO0O3HAYEHMs, KOTOpbIE HWMEIOTCS B
NEePUOJINYECKON TaONMIE, C YUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO BJIEKTPOHOB U
pacrpejiesieHde UX MO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJbIX IMePUOI0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(PUIMPOBAaTh  XMMHYECKHUE  DJEMEHThI, HEOpraHWYEeCKHWe BEUIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIECTB, MO
TermoBoMy d(h(eKxTy, MO HU3MEHEHUIO CTEMEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);



XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIEIU(PUICCKUE XUMHYECKHUE CBONCTBA
MPOCTBIX M CIIOXHBIX  BEIIECTB, MOATBEpKIas ONHWCAHUE MpUMEPaAMHU
MOJICKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;
COCTaBJISITh YPABHEHUS DJICKTPOJIUTUYECKOW AUCCOLMAIMU KHUCIJIOT, IIEJIOYEed U
COJICH, MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO 0OMEHa, ypaBHECHHS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM
COCTAaBJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKInii;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (opMyJie COCITUHEHUS, MACCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPAaBHEHUIO XMMHUYECKOU
peaKINH;

coOoaTh TpaBHJIa TIOJb30BAHUS XHUMHUYECKOW MOCYI0N W Ja0OpaTOpPHBIM
o0opyioBaHMEM, a Tak)Ke IpaBUJia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIMSAMU TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJTYYEHHUIO U COOMPAHMIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIIEeKUCIIOro ra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACliO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUJI-, HUOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbdhar-, TUAPOKCUI-UOHBI, KaTHOHBl aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BCIICCTB;

MPUMEHSThL OCHOBHBIC OIEpPaAllUd MBICIUTEIIBHON JAESATEILHOCTH — aHalIu3 WU
CHUHTE3, CpaBHEHHE, OO0OOIIEHNWEe, CUCTEMAaTU3allUI0, BBIIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI N3YUYECHUS CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKIIHM,
CCTECTBCHHO-HAyYHBICE  METOJbI  TIO3HAHMS —  HAONIOZEHHE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo 4acoB
Neo HanmeHnoBaHue pa3ae/ioB U TeM JuekTpoHHbIE (UG pPOBbIE)
KonrTpoabubie | IlpakTuueckue
n/m | MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE
NOHATHA
XuMusg — BaxkHas 00J1acTh
€CTECTBO3HAHUS U IIPAKTUYECKOMI 5 2 Bubnuoreka
P LLOK https://m.edsoo.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
BemecTBa 1 XuMHu4eckue peakuu 15 1 Bubnmoreka
p LLOK https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nea 2. Baxknelimme npeacraBuTesu
HEOPraHW4eCKHX BellecTB
Bbunbnuoteka
Bosayx. Kucnopon. IToasrue 00 okcumax 6 1
AyX poa A LOK https://m.edsoo.ru/7f41837c
Bonopoxn.Ilorsarue o kuciaorax v COJISIX 8 1 Bubnuoreka
PO LLOK https://m.edsoo.ru/7f41837c
Bubnuoteka
Boma. PactBopsr. I1o e 00 ocHOBa 5 1 1
A TBOPHI HATH HOBAHHAX LLOK https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX 1 1 1 Bubnunorteka
COCTMHECHUN LIOK https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznen 3. Ilepuognueckuii 3aK0H U
Ilepuoanyeckas cucreMa XMMHYECKHX
37eMeHTOB /I. . Menneneesa. Ctpoenne



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

ATOMOB. XHMHYECKAA CBA3b.
OKHCJINTENBHO-BOCCTAHOBUTEILHBIE
peakuun

[Tepuonuueckuii 3akon u [leprnonnueckas

CHCTEMa XMMHUYECKHX snemMeHToB . U 7 Bubnuoreka
T LIOK https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
Xumudeckas cBsi3b. OKHCIHTEIBHO- 8 Bubnunoteka
BOCCTaHOBUTEJIBHBIE PEAKLIMH LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 15
PezepBHOE Bpemst 3 Bubnnoreka
P p LIOK https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pazgen 1. BenmecTBo 1 XUMHYECKHE
peakuuun
1 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 Bubnuoteka
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca LIOK https://m.edsoo.ru/7f41a636
5 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 BubnuoTteka
peakuuii LOK https://m.edsoo.ru/7f41a636
3 DNEeKTPONIUTHYECKAs TUCCOLIUAIIHS. 8 1 1 Bubnuoteka
XUMHUYECKUE PEAKIIMU B paCTBOPAX LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemeranibl M MX cOeTHHEHUS
1 OO61mas xapakTepuCTHKa XUMUYECKIX 4 1 1 Bubnuoteka
anemeHToB VIIA-rpynmsl. ["anorenst LIOK https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2 sieMenToB VIA-rpymmel. Cepa u eé 6 Bubnuoreka
PYTHIBL £.€p LlOK https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3 anemeHTOB VA-rpymmbl. A3ot, hochop u 7 1 Bubnuoreka
PYITIBL. ’ P LOK https://m.edsoo.ru/7f41a636
HAX COEIUHEHUS
OO6mr1ast XxapakTepruCTUKa XUMUYECKHIX
4 siieMeHTOoB IVA-rpymnel. Yrnepon u 8 1 2 Bubnuoreka
) PYHTIRL TIIEp LIOK https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COETMHEHUS
Hroro no pasneny 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

Pa3pen 3. MeTa/yibl M HX COeTUHEHU S

OO01me CBOMCTBAa METAJLIOB 4 Bubnmoreka
m LLOK https://m.edsoo.ru/7f41a636
Bakueiinine MeTauibl U UX COeIUHEHUS 16 Bubnmoreka
8 LLOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
BemectBa u Matepuansl B )KM3HU 3 Bubnunorteka
geJI0BEKa LOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 Bubnuoreka
p P LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

INIOYPOYHOE IIJTAHUPOBAHUE

8 KJIACC
Ne m/m Tema ypoka Bcero JJICKTPOHHEIC HPPOBLIE
o0pa3oBaTejibHbIE PeCYpPChI
Jara
4yacosB
IIpeamer xumun. Poib
1 XMMHH B KU3HU 1 bubnuoreka
yenoBeka. Tena u IIOK https://m.edsoo.ru/ff0d210c
BEIIIECTBA
2 IlonsaTne o meTomax 1 bubnauoreka
[TO3HAHUS B XUMHHU ITOK https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabora Ne
1 «IIpaBuna pabotsl B
3 n1a0opaToOpUU U MPUEMBI 1 bubnuoreka
oOpalieHus ¢ LIOK https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyIOBaHUEM)
p |
) . ITOK https://m.edsoo.ru/ff0d26ca
pazzieneHusi cMecen
[TpakTuueckas padora No
5 2 «Paznenenne cmeceit 1 bubnuoteka
(Ha mpuMepe OYMCTKH LIOK https://m.edsoo.ru/ff0d28c8
TTOBapEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 bubsmotexa
y ITOK https://m.edsoo.ru/ff0d2a6c¢c
7 XUMHUYECKUE ITTEMEHTHI. 1 bubnmoreka

3Haku (CUMBOJIBI)

IIOK https://m.edsoo.ru/ff0d2be8



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

XHUMHUYCCKUX 3JICMCHTOB

HpOCTBIe " CIIOXKHBIC

bubanoreka

8 BEIIeCTBA ITOK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnuoreka
YYCHHUE IOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA
10 | Xitacean Goparya BuGmaorexa
pMYIa. ITOK https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XHMHYECKUX AJICMEHTOB
OtHocuTeNbHAs aTOMHAs
11 Macca. OTHOCHUTEIIbHAS bubmmorexa
) IIOK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
12 XMthzzgzoi%H:neMeHTa B brbsmoreka
IIOK https://m.edsoo.ru/ff0d350c
COCIMHCHUH
13 KonuuecTBo BerecTna. bubnmmoteka
Moinb. MosnsipHas macca LIOK https://m.edsoo.ru/ff0d5230
dusnueckue u
14 XAMUYECKHE SBIICHUS bubsmorexa
' IIOK https://m.edsoo.ru/ff0d37fa
XUMUYecKasi peakius
15| mporexans mmmaeci Bumorerca
P . ITOK https://m.edsoo.ru/ff0d3al6
peakuuit
3aKOH COXpPaHEHUSI MACChI
16 BEIIECTB. XMMHUYCCKUE bubmmorexa
) ITOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruucnenus koiuuecTna,
bubnuoreka
17 MAaccCEI BEIECTBA 110

YPaBHCHHUAM XUMHNYCCKUX

IIOK https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakuuii

Knaccudukanms
A ’ IHOK https://m.edsoo.ru/ff0d3f34
pa3nioKeHus, 3aMeIEHUs,
oOMeHa)
19 . O600menue u bubnuoteka
CUCTEeMAaTH3aI¥sl 3HAHUH I{OK https://m.edsoo.ru/ff0d40c4
o | Koo e
m ITOK https://m.edsoo.ru/ff0d4290
XUMUYCCKUEC PEAKITHI
Bo3nyx — cmech ra3os.
21 CocraB Bo3ayxa. bubnuoTeka
Kucnopog — snemeHT u LIOK https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnveckue u
XUMHUYECKHE CBOWCTBA
22 KHUCJIopoJia (peakiuu bubmotexa
IIOK https://m.edsoo.ru/ff0d4614
OKHUCJIEHUS1, TOPEHUE).
[TonsiTne 06 okcumax
CriocoOsl nostyueHust
|
paTop ITOK https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJICHHOCTH.
IIpuMeHeHne Kucnopoaa
TemnoBoii a3 ekt
XUMHYECKON PEaKInu,
24 TOHSITHE O bubnuoTeka

TEPMOXUMHUYECKOM
YPaBHEHHUH, 3K30- U
SHAOTEPMUYECKUX

IIOK https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

peaKImsIx

Tommuo (HedTh, yronb u
MeTaH). 3arpsi3HeHHe

Bubauoreka

25 BO3JIyXa, CIIOCOOBI €ro IHOK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTruyeckas padora No
2% 3 no teme «llonyuenue u bubnuoteka
coOupaHue KUCIOPO/a, IIOK https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €r0 CBOMCTBY
| ot
P HIeCTBO. LIOK https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpupone
duznveckue u
28 XUMHYECKHE CBOMCTBA bubnmnoreka
Bogopona. [Ipumenenune IHOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [TonsTHE 0 KHCIIOTAX U bubnmoreka
COJISIX IIOK https://m.edsoo.ru/ff0d50d2
30 Crioco6bI moTy4eHust bubnuoteka
BOZIOPOJIa B TaOOpaTOpuu ITOK https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne
31 4 no teme «llomyuenue u bubnuoreka
coOupaHue BOJ0OPO/Ia, IIOK https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE ETO CBOMCTB)
30 MounsipHblit 00BEM razoB. bubnuoreka
3akoH ABOrasipo IHOK https://m.edsoo.ru/ff0d542e
Brruncnenus o0néma,
13 KOJIMYeCTBa BEIIeCTBA bubnunoreka

rasa 1o €ro U3B€CTHOMY
KOJIMYCCTBY BCHICCTBA

IIOK https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

WK 00bEMY

Brrunciaenus o0éMoB
ra3oB 110 YPaBHCHUIO

34 €aKI[MH1 Ha OCHOBE 1 Enbmiorexa
beax . IHOK https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX
OTHOIIIEHUH T'a30B
dusnyeckue u
35 XUMHAYECKHE CBOICTBA 1 Enbmiorexa
IHOK https://m.edsoo.ru/ff0d587a
BOJBI
36 CocTaB OCHOBaHHUH. 1 bubanoreka
[TonsiTne 06 MHIUKaTOpax IHOK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
Hacrimennsie n
37 HEHACBIIIIEHHEIE 1 bubanoreka
pacTtBopsl. MaccoBas LIOK https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B
pacTBope
[IpakTuueckas pabora Ne
5 o Teme
38 «I;ICI; IZI;OTO(;BJCEHHG 1 bubanoreka
P POBC . ITOK https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIE PaCTBOPEHHOTO
BEILIECTBAY
1
o | Kooz |
PO ITOK https://m.edsoo.ru/ff0d6342
Bonopoa. Boga» 3al
1)
40 OKcHOBI: COCTaB, 1 bubanorexa

KiaccuuKanus,

ITOK https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa

[Tonyuenue u
XHUMHUYECKHE CBOUCTBA

Bubauoreka

4l KHUCJIOTHBIX, OCHOBHBIX U IHOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHUA: COCTaB,
42 KJ1accupuKams bubsmorexa
N ITOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 xH;;ZszzﬁeHCBoﬁCTBa brbsmoreka
. IHOK https://m.edsoo.ru/ff0d67ca
OCHOBaHMI
KwucnoTsl: cocTas,
44 KJIacCU(pUKAIHA brbsmoreka
N IHOK https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa
45 xH;;ZszII:;eHCBOﬁCTBa bubnmorexa
IIOK https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Conu (cpennue):
16 HOMEHKJIAaTypa, CIIOCOObI bubnuoreka
MOJTyYeHUs, XUMUYECKUE IIOK https://m.edso0.ru/00ad9474
CBOMCTBa
[TpakTuueckas padora No
6. Pemenue
N
1 IHOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCCHI
HEOPTaHHYECKUX
COEJTUHEHMIN»
I'eneTnueckas cBsI3b
bubnuoTeka
48 MEXy KlaccaMu

HCOPTraHNYCCKUX

IIOK https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

COE€IUHEHUN

O06001IeHNe 1

bubanoreka

49 cucTeMaTh3als 3HaHUH ITOK https://m.edsoo.ru/00ad9ch?2
KonrtponsHas pabora Ne3
50 1o Teme "OCHOBHBIE bubnuoteka
KJIaCChl HEOPTAaHUYECKUX LIOK https://m.edsoo.ru/00ad9ela
coenuHeHun"
IIepBble ONBITKH
51 iﬁa;:;‘?iﬁiiufﬂiMeHTOB brGimotexa
’ ITOK https://m.edsoo.ru/00ad9ffa
[lonsTHe o rpynmnax
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [lepuoanueckas cucrema bubnmnoreka
XUMHUYECKHUX DJIEMEHTOB ITOK https://m.edsoo.ru/00ada52c
. . MennieneeBa
53 IIepuonsl, rpymnisl, bubnuoreka
HOJITPYIIIBI LIOK https://m.edsoo.ru/00ada52c
S1 | Cooras arowmm mie Bubmioress
7P IIOK https://m.edsoo.ru/00ada342
H3oTorb
CrtpoeHnue 371eKTpOHHBIX
000J109€K aTOMOB
55 3JIEMEHTOB bubmotexa
. ITOK https://m.edsoo.ru/00ada6bc
[Tepuonuueckoit cUCTEMBI
. . Menaeneera
XapakTepucTrka
XUMHUYECKOTO JI€MEHTA
bubnuoteka
56 IO €T0 MOJIOKCHHIO B

Ilepuonnueckoii cucreme
. . Menneneena

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



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3HayeHue
[Teproauyeckoro 3aKoHa

57 JUTSl pa3BUTHUS HAYKU U 1 bubnuoTeka
npaktuku. J. U. IHOK https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN,
TeJIaror U TpaxaaHuH
o | meomeermmaenorn
IHOK https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HonHas xumMuyeckas 1 bubnuoTeka
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHast 1 bubnuoTeka
XUMHUYECKasl CBS3b ITOK https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnuoTeka
XUMHUYECKasl CBSI3b ITOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 brbsmoreka
n ITOK https://m.edsoo.ru/00adae28
OkucauTenbHO-
63 BOCCTAHOBUTEIbHBIC 1 bubmorexa
T ITOK https://m.edsoo.ru/00adb076
peakuuu
64 OKHCIUTEIN U 1 bubnnoreka
BOCCTAHOBUTEIU ITOK https://m.edsoo.ru/00adb076
KonTponbnas padota Ne4
o teme «CTpoeHue
aToMa. XAMHYIECKast 1
65 cBs3b»/MTOroBas bubmorexa
KoHTpOMbHas paboTa (BITP) IIOK https://m.edsoo.ru/00adb486
(rogoBast IpOMEKyTOUHAS
aTTecTalus)
66 O6o00meHue u 1 bubnnoreka



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

CHCTEMAaTH3alUs 3HAHUI ITOK https://m.edsoo.ru/00adb33c
67 O600mmenue u 1 bubnuoteka
cHCTEMAaTH3alus 3HAHUI ITOK https://m.edsoo.ru/00ad9ch?2
68 O06o0meHue u 1 bubnuoreka
CUCTEMATHU3ALU 3HAHUI IHOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
9 KJIACC
Ne n/n| Tema ypoxa Jara 3;10eKTc[:I)HHLIe uudposbie 00pazoBaTe/ibHbIE
Bcero pecyp
[Teproauyeckuii 3aKO0H.
[Iepnonnueckas
1 cucTteMa XuMudeckux | 1 bubanoreka I{OK https://m.edsoo.ru/00adb59e
anemeHTtoB J[. U.
MenneneeBa
3aKOHOMEPHOCTH B
M3MEHEHHUHU CBOMCTB
2 XUMHYECKHX 1 bubamnorexa ITOK https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX
TpEX NEPUOIOB
Knaccudukanus u
3 HOMERIIaTypa 1 bubmnoreka ITOK https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX
BEIIECTB
| 4 | Busbl xumngeckoi | 1 | bubmorexa LIOK https://m.edsoo.ru/00adbact



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

CBA3U U THUIIBI
KPUCTAJUINYECKUX
pemeToK

KonTponbnas pabora
Nel o teme
«IToBTOpEHUE 1
yrayOJaeHre 3HAaHUHA
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca»

Knaccudpukanus
XUMHAYECKHX PEaKITHi
110 Pa3JIMYHBIM
MPHU3HAKAM

bubmmoreka [{TOK https://m.edsoo.ru/00adbcbO

ITonsTHE O CKOpOCTH
XUMHYECKON PEaKILIHH.
[TonsiTue o
TOMOTEHHBIX U
reTePOreHHBIX
peakuusx

bubanoreka I{OK https://m.edsoo.ru/00adbe9a

[TonsiTue o
XUMHYECKOM
paBHOBecuH. DaKkTOpHI,
BJIMSIOLINE HA
CKOpPOCTb XUMHYECKON
peaKLu U MOJ0KECHHUE
XUMHUYECKOTO
paBHOBECHS

bubaunoreka I{OK https://m.edsoo.ru/00adc28c

OKHUCIIUTENbHO-
BOCCTAHOBUTEIHHEBIE
peakmn

bubaunoreka I{OK https://m.edsoo.ru/00adcade

10

Teopus
AJIEKTPOJTUTUYECKON

bubarnorexa I{OK https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

JIUCCOLALINM.
CuibHEbIE U ci1a0ble
AIEKTPOJIUTHI

11

HNonHble ypaBHEHUS
peakuuii

bubnuoreka I{OK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHUH B
CBETE MPEACTABICHUI
00 3JIEKTPOIUTUYECKON
JACCOIHAIIAN

bubarnorexa I{OK https://m.edsoo.ru/00add5d8

13

XHUMHUYECKHUE CBOMCTBA
COJIEH B CBETE
Mpe/iCTaBICHHI 00
3JIEKTPOIUTAYECKOMN
JUCCOLIAIIUU

bubaunoreka I{OK https://m.edsoo.ru/00add8b2

14

[TonsiTue o runponuse
coJien

bu6imoreka LIOK https://m.edsoo.ru/00add9d4

15

O06001IeHne 1
cUCTEMAaTHU3ALHA
3HAHUH

bubaunoreka ITOK https://m.edsoo.ru/00addd12

16

[IpakTnueckas padbora
Ne 1. «Pemenue
AKCIIEPUMEHTAITLHBIX
3a1a9»

bubmmoteka L{TOK https://m.edsoo.ru/00addbfa

17

KonTponbhas padota
Ne2 o teme
«ONEKTPOTUTHYECKAS
JUCCOLAIHS.
XUMHUYECKUE PEAKIUN
B pacTBOpax»

bubarnoreka I{OK https://m.edsoo.ru/00addecO

| O6uas

| bubmmoreka LIOK https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XapaKTEePUCTUKA
rajoreHoB.
XHUMHYECKHE CBOMCTBA
Ha IIpUMeEpe XJopa

19

XII0pOBOAOPOI.
CousiHas KHCJI0Ta,
XUMHUYECKHE CBOMCTBA,
MOJTy4YeHUeE,
MIPUMEHEHHE

bubaunorexa ITOK https://m.edsoo.ru/00adel04

20

[IpakTnueckas padbora
Ne 2 no Teme
«IlonydeHnue constHON
KHUCJIOTHI, U3y4YeHue eé
CBOMCTBY»

bubmmoreka [{TOK https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKUX PEaKIui,
€CITN OJINH U3
peareHToB J1aH B
n30LITKE

bubmmotreka [{OK https://m.edsoo.ru/00ade488

22

O06mas
XapaKTEePUCTHKA
3eMeHTOB VIA-

TPYIIIBI

bubmmoreka L{OK https://m.edsoo.ru/00ade64a

23

AnnotponHsie
MOU(UKAIIIH CEPBI.
Haxoxnenue cepol u eé
COEJINHEHMI B
npupoae. XuMHUYECKHE
CBOMCTBA CEpBI

bubanorexa I{OK https://m.edsoo.ru/00ade64a

24

CepoBoaopog,
CTpoeHHe, (hru3nuecKue

bubarnorexa I{OK https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

U XUMHAYECKHE
CBOICTBa

25

Oxcuppl cepsl. CepHas
KHCJIOTa, PU3HYECKUE 1
XUMHUYECKHE CBOMCTBA,
MIPUMCHCHHE

bubmuoreka I{OK https://m.edsoo.ru/00adea28

26

XUMUYECKHE peaKklnu,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO
croco0a MmoyrydeHust
CEPHOIl KUCIIOTHI.
XUMHUYECKOE
3arpsi3HEHUE
OKpY>KaroIlen cpeibl
COCJTMHEHUSIMU CEPBI

bubaunoreka I{OK https://m.edsoo.ru/00adec8a

27

Brlunciienne MaccoBOi
JIOJIU BBIXO0J1a TPOAYKTa
peakimn

bubaunoreka L{OK https://m.edsoo.ru/00adec8a

28

Oomas
XapaKTepUCTHKA
2J1eMEHTOB VA-
rpynmnsl. A30T,
pacnpocTpaHEHHE B
npupoae, puznyeckue
U XUMHUYECKHE
CBOMCTBA

bubmmoreka I{TOK https://m.edsoo.ru/00adeea6

29

AMMHak, ero
¢buznueckue u
XHMHYECKHUE CBOMCTBA,
MOJTyICHUE U
MIPUMEHEHHE

bubaunorexa I{OK https://m.edsoo.ru/00adf004

| [TpakTHueckas padboTa | 1

| bubmmoreka LIOK https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

Ne 3 o teme
«Ilonyuenune ammuaxa,
H3YYEHHUE ETO CBOMCTB)

31

A3o0THas kucnora, eé
¢busnveckue u
XMMHYECKHE CBOHCTBA

bubaunoreka I{OK https://m.edsoo.ru/00adf306

32

Hcnonws3oBanue
HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE
MUHEPaTbHBIX
yI10OpeHuit.
XUMHU4YECKOe
3arps3HEHUE
OKpY>KaroIlen cpeibl
COEIMHEHHUSIMH a30Ta

bubaunoreka I{OK https://m.edsoo.ru/00adf518

33

®docdop. Oxcun
docdopa (V) u
dbocdopnas kucnora,
¢duznyeckue u

XUMHYECKHE CBOMCTBA,

ITOJIYUYCHHC

bubanoreka I{TOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdatoB B kauecTBe
MHHEPAIbHBIX
yIoOpeHuit.
3arpsi3HeHue
MIPUPOJTHON Cpeibl
dbocdharamu

bubanorexa I{OK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHeHHe B
npupoje, puzndeckue
U XUMHNYECKHUEC

bubmmoreka I{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

CBOMCTBA

36

Oxcupl yrieponaa, ux
¢busnveckue u
XHMHYECKHE CBOMCTBA.
OKOJIOTUYECKHE
MPOOJIEMBI, CBSI3aHHBIC
C OKCHJIOM YTJIepoja
(V)

bubaunorexa I{OK https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
con

bubimoreka LITOK https://m.edsoo.ru/00ae006¢

38

IIpakTryeckas pabora
Ne 4 o teme
"[lonyuenue
YIJIEKHCIIOrO Ta3a.
KayecTBeHHast peakius
Ha KapOOHAT-HOH"

bubmmoreka L{TOK https://m.edsoo.ru/00ae027e

39

[TepBoHayanbHbBIE
MOHATHS 00
OpPraHUYECKUX
BEIIECTBAX Kak O
COEJIMHEHUSX yriepo/ia

bubanoreka I{OK https://m.edsoo.ru/00ae054e

40

Kpemnnii u ero
COCIMHECHMUS

bubmmoreka L{TOK https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabota
Ne 5. Pemienue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeEME
«Baxxnaenmmue
HEMETAJJIBI U UX
COCIMHEHMS

bubarnoreka I{OK https://m.edsoo.ru/00ae0bf2

| 42

| KonTponbHas pabota | 1

| bubmmoreka LIOK https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

Ne3 o Teme
«Baxnenmue
HEMETAJIJIBI U UX
COEIMHEHUS

43

Oo6mas
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METaJUIOB.
Meramnnueckas CBs3b
Y METaJUIMYECKas
KpUCTaJUITMYECKas
pewmérka. Puzndeckue
CBOMCTBA METAJIJIOB

bubimoreka L{TOK https://m.edsoo.ru/00ael03e

44

XHUMHUYECKHE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMHUYECKU I
P HaPsDKEHUN
METAJIJIOB

bubaroreka I{OK https://m.edsoo.ru/00ael156

45

OO6mume crocoObl
MOJIyYEHUsI METaJIOB.
CrutaBel. Berancaenus
110 YpaBHEHUSIM
XUMHYECKUX PEaKIUH,
€CJIM OJINH H3
pEareHTOB COJEPKUT
MpUMeECH

bubmmoreka [{OK https://m.edsoo.ru/00ael156

46

[TonsiTHE 0 KOppO3UH
METaJIJIOB

bubarnorexa I{OK https://m.edsoo.ru/00ael278

| [leno4ynsle METAILIBI

| bubmmoteka LIOK https://m.edsoo.ru/00ae14b2

48

OKCI/II[LI U TUAPOKCUBI
HaTpus U KaJIUA

bubarnorexa I{OK https://m.edsoo.ru/00ael4b?2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

49

[IlenoyHo3eMeNbHBIC
METaJUTbl — KaJIbIUH 1
MarHui

bubnuoreka I{OK https://m.edsoo.ru/00ael5e8

50

Baxueiinue
COCONHCHUA KaJIbIIUA

bubnuoreka I{OK https://m.edsoo.ru/00ael5e8

51

O0600111EHE U
CUCTEMATHU3ALSL
3HAHUH

52

YKécTkocTh BOABI U
CII0COOEI €€
YCTpaHEHUs

bubmmoteka [{TOK https://m.edsoo.ru/00ae1886

53

[IpakTuueckas padbora
Ne 6 1o Teme
"YXécTkocTh BOALI U
METOJIBI €€
ycTpaHeHus"

bu6mmoreka L{TOK https://m.edsoo.ru/00aelae8

54

AmoMuHNH

bubanorexa I{OK https://m.edsoo.ru/00aelc64

55

AmdorepHbIe cBOMCTBA
OKCHJIa U THJIPOKCH]IA

bubmmoreka [{OK https://m.edsoo.ru/00aelc64

| 56

Kemeso

| bubmuorexa LIOK https://m.edsoo.ru/00ae1d86

57

OKCHIBI, THIPOKCHIBI
u comnu xenesa (II) u
xenesa (111)

bubanoreka I{OK https://m.edsoo.ru/00ae35e6

58

O0600111eH1E U
CHUCTEMAaTH3AINA
3HAHUH

59

[TpakTuueckas pabota
Ne 7. Pemenue
3KCHepI/IMeHTaHBHBIX
3a71a4 I10 TEME

bubarnoreka I{OK https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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«Baxxgeuime MeTajuIbl
U UX COCOUHEHUS)

60

Breraucnenus 1o
YpPaBHEHUAM
XUMHYECKUX PEAKIUH,
€CJIM OJINH H3
peareHToB J1aH B
M30BITKE W COTCPIKUT
npuMecu. Beranciienus
MacCOBOM J0JIY BEIXOJIa
MPOAYKTa PEAKIUU

bubarnorexa I{OK https://m.edsoo.ru/00ael750

61

O06006111eHE U
CUCTEMATU3ALUSL
3HAHUH

62

KontpomnbHas pabora
Ned o teme
«BaxHeiimme MeTaibl
U UX
coeauHeHus»/Mtoropas
KOHTpOJIbHas paboTa
(romoBas
MIPOMEKYTOUHAS
aTTecTanus)

63

BemecrBa u
Marepuabl B
TIOBCEITHEBHOM KU3HHU
YyeaoBeKa

bubanoreka I{OK https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOe
3arpsi3HEHUE
OKpY>Karollen cpeJibl

bubarnorexa I{OK https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
peleHnn

bubarnorexa I{OK https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

IKOJIOTHYECKUX
npobiemM

66

O0600111EHE U
CUCTEMATHU3ALSL
3HAHUH

bubnuoreka IIOK https://m.edsoo.ru/00ae0dOa

67

O0600111EHE U
CUCTEMATHU3ALSL
3HAHUH

bubnuorexa I{OK https://m.edsoo.ru/00adb33c

68

O0600111eH1E U
CHCTEMATH3ALII
3HAHUH

bubimoreka L{TOK https://m.edsoo.ru/00ad9ch2

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68



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

HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ nmporpaMMbl OCHOBHOI'O 06H1€F0 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJH)Hble XUMHWYCCKUC ITOHATHS)

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHUUYECKHUM 3JIEMEHT, IIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, CMEChH
(omHOpOZIHAS M HEOITHOPOIHAS), BAJICHTHOCTb, OTHOCUTEIIbHAS aTOMHAs
U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISPHAs
Macca, MaccoBas JIOJII XUMHYECKOIO DJJIEMEHTa B COCJUHCHHH,
MOJISIPHBIA 00BEM, XUMHUECKas peakuus, KIACCUPUKAIMS pPEaKIHii:
peaKuuu COEOUHEHMsSI, PEAKLUHU Pa3JIOKEHUS, PEaKLHMHU 3aMELlEHUs,
peakuuu OOMEHa, 3K30- M DHJIOTEPMUYECKHE pEaKIMH, TEeII0BON
3pdeKT peakuuu, pacTBOp, MaccoBas J0js BemiecTBa (MpPOLIEHTHas

KOHHCHTpaHI/I}I) B paCTBOpEC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MMOHATHH |

MMPUMCHSATDH OTU IMMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHIeHI/IfI

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY I COCTaBieHUs (opmyin

BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIUI

PacCKpbIBaATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOTO Y4YC€HHA, 3aKOHa

ABoraapo

ONPCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX



1.6

1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

KJaccu(UIUpoBaTh XMMUYECKHE peakuuu (10 YHCIAYy M COCTaBy

Y4YaCTBYIOUIMX B PEaKIMK BEUIECTB, 110 TEIIOBOMY 3(deKkTy)

BBIUYUCIIATHE OTHOCHUTCIBHYIO MOJCKYIISIPHYIO W MOJIAPHYIO MacCChI

BCIICCTB

BBIUYUCIIATHE MACCOBYIO JOJKO XHUMHYECKOI'O 3JIEMCHTaA II0 (bopMyne

COCAMHCHUS,
BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

MNPUMCHATH C€CTCCTBCHHOHAYYHBLIC MCTO/bI IO3HAHUA — Ha6HIO,HeHI/Ie,

U3MEpPEHHE, MOJCIMPOBAHNE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )
[To Teme: «Baxknelme npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSTHH: OKCHJ, KucCJjoTa,

OCHOBAHHE, COJIb

OIIPCACIIATh IIPHUHAAJICKHOCTb BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeuHeHu# o popMynam
KJIACCHU(UITUPOBATH HEOPTAaHUICCKUE BEIIECTBA

XapaKTCpUu30BaATb (OHI/ICBIBB.TB) 06H_[I/Ie XHMHYECKHE CBOMCTBA BCIICCTB
Pa3INIHBIX KJ1aCCOB, MMOATBCPIKAAA OITMCaHHuEC npumMepamMu

MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

MMPOTrHO3UPOBATH CBOMCTBa BEMIECTB B 3aBUCHUMOCTH OT MHX
KauCCTBCHHOI'0 COCTaBa, BO3MOXHOCTU TIPOTCKAHUA XHMHUUYCCKHUX

npeBpameHHﬁ B Ppa3JIMYHBIX YCIIOBHAX

CIeNOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOM H
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXKe MpaBUIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TIONYYEHUIO U COOUPAHHUIO
ra3oo0pa3HbIX BEmIeCTB (BOAOpOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUUYECKHE DKCIEPUMEHTHI MO

pacloO3HABaHMUIO PACTBOPOB IMIEJIOYed ©  KHCIOT C  TOMOIIBIO



2.7

3.1

3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

WHIUKATOPOB (J1Takmyc, (heHOoIPTaIeHH, METHIIOPAHX U IPYTUe)
MPOBOUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOHW PEaKIInu

ITo Tteme: «llepuonnueckuii 3akoH u Ilepuomuueckas cucrema
xumuyeckux snemeHtoB J[. WM. MenneneeBa. CtpoeHue aToMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHTCIILHBIC pcakuuun»

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHATHI: AIpO aroma,
QJIEKTPOHHBIA CJIOH aToMa, aToMHas oOpOuTalb, paauyc aroma,
XUMHUYECKAsh CBs3b, IOJSPHAs M HENOJSIpPHAs KOBAJICHTHAs CBSA3b,
JJIEKTPOOTPHULIATEILHOCTD, HOHHAS CBSI3b, NOH, KATUOH, aHUOH, CTEIEHD

OKHCJICHHUA
KJIaCCI/I(l)I/IIII/IpOBaTL XUMHUYCCKUEC 3JICMCHTHI

ONKCBHIBATh M XapaKTepHu30BaTh Tabiu4Hyro ¢opmy llepmomudeckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«Maiple» U «OO0JIbIINEY ICPpUOabI

packpeiBaTh cMmbicn llepuonmueckoro 3akona JI.M. Mengeneena:
JIEMOHCTPUPOBATh NMMOHUMAHUE NEPUOJANYECKON 3aBUCHUMOCTH CBOWCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOKCHUSA B HGpHOHquCKOﬁ CHUCTCEMC

COOTHOCUTHh  O0O3HAuU€HUs, KOTOphIE HMMEITCI B  TaliHIe
«ITepuognueckas cucrema xumuieckux 3yemeHToB .M. MeHnneneeBa»
C YHCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIIee YHUCIO JJIEKTPOHOB U

pacrpeieneHue Ux 10 3JIEKTPOHHBIM CII05IM)
OTIpeNIeNATh CTETIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX

ONpeAensiTh BHJ XWMHUYECKOW CBSI3M (KOBaJEHTHass U HWOHHAs) B

HEOPTaHUYCCKUX COCIUHCHUAX



Kon
MpOBEPSIEMOT0
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOII MIPOrPaMMBbI OCHOBHOT0 00111eT0 00pa30BaHUsA

ITo Teme: «BGH_ICCTBO U XUMHYECCKas pCaKIus»

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKMX TIIOHSATHH: pacTBOp,
AJIEKTPOJUTHI, HEDJIEKTPOIUTHI, 3JICKTPOJUTUYECKAs UCCOLUALINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOEe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCITUTEILHOBOCCTAHOBUTEIIbHbBIC peakiuu, OKHUCJIUTEb,
BOCCTAHOBUTEIb, OKHUCIEHHME M BOCCTAHOBJIEHHE, aJUIOTPOIHUS,
aMm(pOTepHOCTh,  XUMHYECKass  CBS3b  (KOBAJIGHTHAs,  WOHHAs,
MeTaJlJIN4ecKasi), KpUCTAITIMYecKas pemiérka, CIUIaBbl, CKOPOCTb

XUMHYCCKOM pC€aKiuu

HIUIFOCTPUPOBATL B3daUMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATHHA H

IMPUMCHATD OTHU IMOHATHUA IIPU OIIMCAHNU BCIICCTB U UX npeBpameHI/Iﬁ

COCTAaBJIATE YPAaBHCHHA BHCKTpOHHTquCKOﬁ Jucconuanyu KHCIOT,
meﬂoqeﬁ nu COHCﬁ, IIOJIHBIC H COKpaH_IéHHbIe YpaBHCHUA peaKuHﬁ

HOHHOro oOMeHa

PACKpbIBaATh CYIIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/If/i

MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON peaKkinu

ITo temam: «Hemertamnpl U UX coeauHEHHs» U «MeTamwisl U UX

COEIUHEHUS

XapaKTCpU30BaATh (OHI/ICLIBaTL) 06H_[I/Ie u CHCI_II/I(l)I/I‘leCKI/IC XHUMHUYCCKUC
CBOMCTBaA IMPOCTBIX M CJIOKHBIX BEIICCTB, MOATBEPKAAA OIMCAHNEC
npuMepaM MOJICKYIIIPHBIX U MOHHBIX ypaBHeHI/II\/’I COOTBCTCTBYIOIHUX

XUMHUYCCKHUX pCaKL[I/Iﬁ

COCTaBJIAATh YpPaBHCHUA peaKL[PIfI, MOATBCPIKAAOIMINX CYIICCTBOBAHUC

T€HETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIJIIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHUA,

BO3MOXHOCTH MPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B Ppa3IMYHBIX



2.4

2.5

3.1

3.2

YCIIOBUAX

CleloBaTh MpaBWIaM  [OJIb30BAaHUS XUMUYECKOM TOCYIOoM W
1ab0opaTopHbIM 00OpYyIOBAaHUEM, a TakXKe NpaBuiiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUUSMH [0 BBINOJHEHUIO
71a00paTOPHBIX XHMUYECKUX OIBITOB MO TOJYYEHUI0 U COOUPAHHUIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOro ra3a)

NPOBOJIUTh  PEAKIUK, IOATBEPIKAAIONINEC KAYECTBCHHBIH COCTaB
pa3MYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IYTEM  XJIOPHI-,
Opomun, womua, — kapOonar, Qocdar, cumukar, cyabdar,
TUJAPOKCUJAMOHBI, KATHOHBI aMMOHHUS, HOHBI HM3yYEHHBIX METaJIOB,

HNPHUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMIECKUX BEILIECTB
ITo Teme: «XuMHS U OKpYXKaroLas cpeaar

pPacCKpbIBaTb CMBICII OCHOBHBIX XUMHUUYCCKUX MOHSTHH: HI[K BCIICCTBA,

KOPpO3uA MCTAJLJIOB

IMPUMEHSTh OCHOBHBIC OIEpAIlMH MBICIUTCIBHON JEATCIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIICHHE, CHUCTEeMAaTHU3aIuIo,
BBISIBIICHHE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JJIsi M3YYCHHUsSI CBOMCTB
BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; eCTeCTBeHHOHayLIHI)IC METOAbI
MO3HAHUS — HaONIO/ICHNE, U3MEepPEeHUe, MOJICTUPOBAHUE, IKCIIEPHUMEHT

(peanbHBIN ¥ MBICIICHHBIH )

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

HCpBOHa‘{aJ'IBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumun. Posib XMMUH B )KU3HU YEIIOBEKA. XUMUA B CHCTEME HayK. Temna

" BerecTBa. OU3HMYISCKHUE CBOMCTBA BEIECCTB. ArperaTHoe COCTOSIHHEC BC€IICCTB



1.2

1.3

1.4

1.5

1.6

1.7

2.1

ITonsatue o MCTOAaX IMO3HAaHHA B XMMHH. YucTele BCIICCTBA U CMCCH. CnocoObl

pas3aenenus cMecen

ATOMBI WH MOJICKYIJIBI. Xumuaeckrue dyneMeHThl. CHMBOJBI  XHMHYECKUX

DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IﬂpHOC YUCHHC

Xumudaeckas (bopMyna. BajleHTHOCTE, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHIICCTB. OtHocuTenbHas aTOMHasn macca.
OTtHOCHUTENbHAS MOJICKYJIAApHAasa Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 3JIEMCHTA

B COCAUMHECHUU

KommuectBo BemectBa. Mosb. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuérel mo ¢dopmynam

XUMHUYECKUX COCAMHECHUI

®Ou3nuecknue M XUMHUYECKHE SBICHHSA. XHUMHUYCCKas pcakuusa u eé IIPpHU3HAKH.
3aKoH COXpaHCHHA MacCChbl BCUICCTB. XUMHYECKHE YpaBHCHU:L. KHaCCI/IQ)I/IKaHI/Iﬂ

XUMHUYECKHUX PeaKIHii (COeTUHEHMS, Pa3TI0KEHUs, 3aMeIlleHus, OOMeHa)

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYIOH, C MpaBHIaMu
paboTel B jabopatopuu W TpuéMamMu  OOpamieHuss C  J1abopaTOPHBIM
o0OpyJIOBaHUEM, H3y4YCHHE | ONUCaHHE (U3UYECKUX CBOWCTB 0O0pa3IoB
HCOPraHN4YCCKUX BCIUICCTB, Ha6HIOI[eHI/IG (1)I/I3I/I‘IGCKI/IX (HHaBJIeHI/IC BOCKa, TasgHUC
Jb/la, pAacTUpaHUE caxapa B CTyNKe, KUIEHWE W KOHACHCAlMs BOJbI) U
XUMHUYECKUX  (TOpeHHe  CBEYM, MPOKAJMBAaHUE  MEAHOW  IMPOBOJOKH,
B3aMMOJICHICTBHE MeJla C KHUCIOTOM) sIBJICHUH, HaONIOJEeHHE U OINHCaHue
MPU3HAKOB  MPOTEKaHHWS XUMHYECKHX peaknuuid (pasjoXeHue caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue THAPOKCHIa
menu(ll) mpu HarpeBaHuu, B3auMoJIeHCcTBIE Kele3a ¢ pactBopom comu meau(ll),
U3yueHHe croco0OoB pa3/ieneHus: cMeceil (C MOMOIIBI0 MarHuTa, GUIbBTPOBAHHUE,
BbIIApUBAaHUE, JUCTWULALMS,  Xpomarorpadus), MpOBEAECHUE  OUYUCTKHU
MOBAPEHHOI COJM, HAONIOIEHNE U ONHMCAaHUE PE3yNIbTAaTOB IPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JIaHHE MOJeNell MOJeKys

(IapocTepKHEBBIX )
Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

BO3,Z[YX — cmech razoB. CocraB BO3yXa. KI/ICJ'IOpOIl — DOJIEMCHT M IIPOCTOE

BenlecTBo. Haxoxaenue kucinopoga B mpupoje, (pU3HUecKUe U XUMHUYECKHE



2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

cBoiictBa (peakiuu ropeHus). Okcunbl. [Ipumenenne kucimopona. CrocoOb
MOJyYeHUsT KHCIOpoJa B J1a0OpaTopud W TMPOMBINUIEHHOCTH. KpyroBopor

Kucnopoa B mpupoje. O30H — aJIoTporiHas MoIupuKaius KUCIopoaa

TernoBoit 3¢ ekt xumMuyeckor peakuuu, TEPMOXUMUYECKHE YPAaBHEHHS, IK30-
U DHJIOTEPMUYECKUE peakuuu. TOIUIMBO: Yyrojab U METaH. 3arpsi3HEHUE BO3AyXa,

yCHJIEHHE TapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0A

Bonopoa — sneMeHT U mpocrtoe BemectBo. HaxoxxaeHue Bogopoaa B MPUPOJIE,
¢du3nuecKkne W XHMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI IOTYUYCHHS.

Kucnors! u conun
Mousipablii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

dusnyeckue cBoiicTsa BoAsl. Boga kak pactBopurens. PactBopsl. Hacelennsie
1 HEHaCBILUIEHHbIE PACTBOpPHI. PacTBOpuMOCTh BelecTB B Bojae. MaccoBast 101
BelleCTBA B pacTBOope. XHMMHUUYeCKHe cBoMcTBa BOAbl. OcHoBanus. Ponb
pacTBOpPOB B MPUPOJE M B KM3HMU 4YesloBeKa. KpyroBopoT BojAbI B HPUPOJIE.

3arpsi3HeHue npupoHbIX Bod. OXpaHa U 0UYKMCTKA IPUPOIHBIX BOJ

Knaccudpukanus Heopranmueckux coenuHenmid. Oxcunel. Kiaccudukanus
OKCHJIOB:  cojeoOpasyromue (OCHOBHbIE, KHUCIOTHbIE, am(oTepHble) U
HecosneoOpasyrone. Homenknarypa oxcumoB. Pusndyeckne W XUMHUECKUE

CBOMCTBA OKCHIOB. [Tosrydenue okcuaoB

OcHoBanus. Kmaccudukanuss ocHOBaHUWI: MIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. Du3nyeckne U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHU

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucnor. dusmdeckue u
XUMHUYECKHe cBoMcTBa KucioT. Psan aktuBHocTH MetauioB H.H. bekerosa.

[Tonyyenue kucimor

Comu. HomeHnkiatypa coneil. @uU3NYECKME M XUMHYECKHE CBOMCTBA COJIEH.

[Tony4yenue conen
I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG}II/IHCHI/Iﬁ

XHUMHUYECKHI OKCIICPUMCHT: Ka4C€CTBCHHOC OIIPCACIICHUC COACPpIKaHUA

KHCIIOpO/Ia B BO3JlyXe, IMOJy4YeHHE, COOMpaHUE, pacllo3HaBaHHWE U H3YYECHHE



3.1

3.2

3.3

CBOWCTB KHCIIOPOJIa, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJOM H
YCIIOBHSI BO3HUKHOBEHUS U INPEKpAIleHUsl TOpeHus (Iokapa), 03HaKOMIIEHUE C
o0pa3llaMi OKCHUIOB M ONKCAaHHE UX CBOWCTB, IMOJy4YeHHE, cOOMpaHue,
pacro3HaBaHME M H3Yy4€HHE CBOMCTB BoJOpoja (ropeHue), B3auMojeicTBue
Bojopoaa ¢ okcuaom Meau(ll) (Bo3MOKHO MCHOJIb30BaHUE BUIAEOMATEPUATIOB),
HaOmozeHne oO0pa3lloB BELIECTB KOJIMYECTBOM 1 MOJb, MCCIEJOBaHUE
0COOEHHOCTEH  pacTBOPEHUS BELIECTB C PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM [OJIEH PaCTBOPEHHOIO
BELIECTBA, B3aUMOJIEHCTBHE BOJBl C MeETallaMu (HaTpUeM U KaJlbLUEM)
(BO3MOXKHO HCIOJIB30BAHNE BUIE€OMATEPUAIIOB), ONIPE/IETICHNE PACTBOPOB KUCIOT
W [enoYel ¢ MOMOINBI0  HMHAUKATOPOB,  HCCIEAOBaHHE  0OpasloB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOJEHUE W3MEHEHUs
OKpPAacCKM HWHAMKAaTOPOB B pacTBOpax KHUCIOT M  IIeJoyel, Uu3ydYeHue
B3auMozeicteus okcuaa Meau(ll) ¢ pacTBopoM cepHOMl KHCIOTBI, KHCIOT C
METaJUIAMM, PEAKUUN HEUTpaIu3alky, OJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeTajyla JPYI'MM M3 pPAacTBOpa COJM, pEUICHHE
SKCIIEPUMEHTAJBHBIX 3a/ad 1o Teme «BaxHellne Kiacchl HEOPraHMYECKUX

COEIUHEHUN)

[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHUYECKUX HIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

[lepBbie ONBITKY KJIACCU(PUKALNN XUMUYECKUX 371eMeHTOB. [loHsTHEe 0 rpynmnax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBbIE U IEJIOYHO3EMENbHbIE METaJlIbl, IaJloTeHBbI,
WHEpTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHIbI H

THAPOKCUBI

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMHUECKUX dnemeHToB [[.M.
Menpeneesa. KopoTkonepuoanas u JyimHHonepuoiHas ¢popmel [lepuoanueckoit
cucrembl xumuueckux snemMeHtoB .M. Menneneesa. Ilepuonsl u rpymisl.
OU3NYECKUI CMBICH TMOPAIKOBOIO HOMEpPAa, HOMEpPOB IME€pUOJa W TPYIIIbI

QJICMCHTAa

CTpOeHI/IC aromoB. CocTaB aTOMHEIX AACP. H3oTomsbl. 9HeKTp0HBI. CTpOCHI/IC
SJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX DJIIEMEHTOB

[Tepuonnueckont cucrembl [I.M. Menneneesa. XapakTepuCTUKa XMMHYECKOTO



3.4

3.5

3.6

3.7

9 KJIACC

Kon
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1.2

3JIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme JI.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsSI paJuyca aTOMOB XHMMHUYECKHUX DJIEMEHTOB,
METANIMYECKMX W HEMETaJUIMYECKUX CBOWCTB MO TIpylmaM U MEepHOIaM.
3nauenue [lepuoanueckoro 3axkoHa u I[lepuoanueckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB IJI1 pa3BUTUs Hayku W mnpaktuku. .M. MenneneeB — y4€HbIA U

IrpaXaaHuH

Xumuyeckass cBsizb. KoBaneHTHast (moyispHass ¥ HEMOJSIPHAsi)  CBSI3b.

9J'IGKTp00TpI/II_[aTeJ'IBHOCTB XAMHYECKHX 31eMeHTOB. MloHHas CBI3b

Crenenp oxucieHus. OKUCIHTCILHOBOCCTAHOBUTCIILHBIC pCaKknuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHHUSA. OKHUCIUTEIN 1 BOCCTAHOBUTEIIN

XUMHYECKUM SKCIICPUMCHT: H3YYCHUC O6p33LIOB BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE rHapoKCyuaa HOHUHKAa C pPacTBOpaMu KHUCIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, HWIUIFOCTPUPYIOIIHUX HIPHUMEPBI OKUCIUTCIIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKu pa3jIOKCHHA, COGI[I/IHGHI/IH)

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemectBo n xumuyeckas peakuus. [lopropenue

Ilepnonnueckuil 3akoH. [lepuoandeckas cucreMa XxuMudeckux siemeHToB J[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMUYECKHX OJJIEMEHTOB MEPBBIX TPEX IMEPUONOB, KAIWs, KalbIUi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM OJJeMEHTOB B Ilepuoanueckoin

CUCTEMC U CTPOCHUEM UX aTOMOB

CrtpoeHue BellecTBa: BHJbl XHMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pEelIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BuJa xumudeckoi cBsa3u. Kiaccudukanus v HOMEHKIIaTypa HEOPraHWYEeCKUX
BEIIECTB (MEXIyHapoaHas M TpUBHANbHAs). XHUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMUXCA K  Pa3aM4HbIM  KJIACCaM  HEOPTraHWYECKHX  COEIMHEHMI,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BEIICCTB
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Knaccudukanus XUMHYECKUX PEaKIHi M0 pa3IuYHBIM NpU3HaKaM (110 YHCTy U
COCTaBYy Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TemioBoMy 3ddexTy, Mo
U3MEHEHHIO CTENCHEW OKUCIICHUS! XMMUYECKHX JIEMEHTOB, IO OOPAaTUMOCTH, T10
YYaCTHIO KaTajan3aTopa). DK30- u SHIOTEPMUUYECKHE  PEaKLHH,

TEPMOXUMHNYCCKUEC YPABHCHH. Ilonsrue o CKOpPOCTH XHUMHAYECKOU p€akuuu

[Tonsitue 00 OOpaTHUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusx. lloHsaTue o
TOMOT€HHBIX M I€TEpPOreHHBIX peakuusax. [IoHATHE 0 XMMUYECKOM paBHOBECHUH.
@DakTOphl, BIMAIOIIME HA CKOPOCTb XMMHUYECKOM pPEAKUHUH U IIOJIOKECHHE

XUMHYCCKOI'0 paBHOBECCHUS

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHWE  ypaBHEHHU
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUUA € UCIOJIB30BAHUEM  METOJA

AJIEKTPOHHOTO OallaHca

Teopust 3JIEKTPOIUTUUECKON TUCCOIMALUU. DIJIEKTPOIUTHI M HEINEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JUCCOIMAIIMU BEHIECTB C PA3IMYHBIMUA BHJIAMU
xumMudecko cBsizu. CremneHp nuccouuanuu. CUIbHBIE U Clla0ble JIEKTPOIHTHI.
Peakiiuu monHOro oOMeHa. YCIOBHS NPOTEKAHHsS pPEaKIUi MOHHOTO OOMEHa,
MOJIHBIE M COKpAILEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOICTBa KHUCIOT,
OCHOBaHMUW M COJIeH B CBETE€ MPEICTABICHUM 00 DIEKTPOIUTHUECKOU

nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O THIpOIM3e conei

XUMHUUECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKHX
pemETOK HEOpPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (Tpadura u
ajiMaza), CIOXKHBIX BEIIECTB (XJOpHJa HaTpHs); HCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTHM XHMHYECKOW peakuuud OT BO3JCHCTBUS pa3Iu4HbIX (PAKTOPOB;
UCCIIEIOBAaHME  3JIEKTPONPOBOAHOCTH  pPacTBOpPOB  BEIIECTB,  Ipoliecca
JUCCOLMANY  KHUCJIOT, IIeloded MW coied  (BO3MOXHO —MCHOJb30BaHUE
BUJEOMATEPHUAJIOB); MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOIIUX  MPU3HAKU
IPOTEKaHUs peakluuii HOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIIENIEHUE Ta3a,
o0pa3oBaHUE BObI); ONBITOB, HUTIOCTPUPYIOIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKUUi (TOpeHHe, peakiuHu pas3yioKeHUs, COCTUHEHUS);
pacrio3HaBaHUE HEOPTaHUYECKUX BEIIECTB C IMOMOIIbIO KaUeCTBEHHBIX PEeaKIMi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
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Hemeramie! 1 ux COCOAUHECHU S

OOmast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHS  AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pU3NUecKue CBOHCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKUE CBOMCTBA Ha MPUMEPE  XJIOpa
(B3aMMOJEHCTBIE C MeETaUlaMH, HEMEeTaJUIaMH, ILeJo4aMu). XJIOPOBOAOPOL.
ConsiHast KMCII0Ta, XMMUYECKHE CBOMCTBA, MOJIy4YeHUE, NpUMeHeHue. JleiicTBue
XJIOPa U XJIOPOBOAOPOJA HA OpraHU3M 4YelIOBeKa. BakHeiime XJIOpUIbI U HX

HaXO0XXICHUEC B IIPUPOAC

O6mas xapakrepuctuka diemMeHTOB VIA-rpynmel. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEepHBIC CTENeHU okucieHus. CTpoeHne U (PU3NYECKUE CBOMCTBA
NPOCTBIX BEIIECTB — KHCIOpOJa W Cepbl. AJUIOTPOIHBIC MOIU(PHUKAINN
KHCIIOpOJla M cepbl. XUMHUYECKHE CBOMCTBAa cephl. CepoBOAOPOMA, CTPOCHHE,
busznueckne W Xumuueckue cBoucTBa. OKCHABI Cepbl KaK MPEICTaBUTENN
KHCIIOTHBIX OKCcHIOB. CepHasi KuCIOTa, (pU3MYEeCKHe M XUMHUYECKHE CBOMCTBA
(oOmye kak TpeacTaBUTENs Klacca KUCIOT M crnenuduyeckue). XUMHUCCKHE
peaKiyu, Jexalye B OCHOBE MPOMBIIIICHHOTO CIIOCO0a IONyY4eHHUs CepHOU
kucinothl. [Ipumenenue. Coyin CEpHOM KHUCIIOTHI, KayeCTBEHHAs pEakius Ha
cynb(ar-uoH. HaxoxaeHune cepbl U €€ COCIMHEHUN B TPHUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIICH Cpelbl COCTUHCHUSMHU Cepbl (KHCIOTHBIC IOXKIIH,

3arps3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPallCHHA

O6mass xapakTtepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIIEHUA. A30T, paclpOCTPAaHEHUE B NIPUPOJIE,
¢uznueckue n xumMuueckue cpoiictBa. Kpyrosopot azora B mpuponae. AMMHUAK,
ero (usnueckue W XMMHUYECKHE CBOMCTBA, MOJydyeHue M npumeHeHue. Comu
aMMOHU, UX (i)mnqecm/le U XUMHUYCCKUEC CBOﬁCTBa, MNPpUMCHCHHUC. KauecTBenHas
peaknus Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MoiydeHue, pusnueckue u
XUMHYECKHE CBOWCTBa (00lIME KaK MpeJICTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonb3oBaHMe HUTPATOB U COJIEH aMMOHHMS B KaudecTBe
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOe 3arpsi3HEHUE OKpPYXKAIoIIeH Ccpebl
COECIMHEHUSAMHU a30Ta (KHUCIOTHBIE AOXKAH, 3arpsi3HEHUE BO3]yXa, IOYBBI U

BOJIOEMOB)

®ochop, amnorponssle Mogubpukanuu Gocdopa, GunUecKue U XUMHUECKHE

cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, ¢GUINUECKUE U
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XUMHUYECKHE CBOKMCTBa, moxydeHue. lcmonmb3oBaHue ¢ocdaroB B KauecTBE

MHUHEpAJIbHBIX YI00peHHi

O6mas xapakrepuctuka diemMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTpOSHUS
aTOMOB,  XapaKTEepHbIE CTENEHW OKUCIEHUS.  YTJIepoJ,  auIOTPOITHBIC
MOTU(UKAIMK, PACIPOCTPAaHEHHE B NpUPOAC, (PHU3HUECKHE U XHUMHYCCKHE
cBoiicTBa. Ancopobuusi. Kpyrosopor yriaepona B mpupoje. OKCHIIBI yTiepoa, ux
du3nveckue W XUMHYECKHUE CBOMCTBA, JCWCTBUE HA IKHBBIE OPraHU3MBbI,
MOJTy4YeHUE W TMPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMbl, CBSI3aHHBIC C OKCHUIIOM
yraepona(lV); rumore3a rinobanbHOTO MOTEIUICHUS KJIMMAaTa, TapHUKOBBII
addekt. YroapHas KUciIoTa U e€ Colu, X PU3NIeCKUe U XUMUYECKUE CBOICTBA,
nojydeHue | mnpuMeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI
Hcnons3oBanne KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIINIEHHOCTA U CEIbCKOM

XO03S9UCTBE

[lepBoHayabHBIC TMOHATHA OO0 OPTaHWYECKHX BEHIECTBAX KaK O COEAMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, aleTHJICH, JTaHOJ, TJHUIEPHH, YKCyCHas
kucinota). X cocraB m xumudeckoe crpoenue. [loHsTne o OmoOIOrHYECKH
B)KHBIX BELIECTBAX: )KUpPaX, OeJKax, YriaeBoax — U X POJIM B )KU3HH YEIIOBEKa.

MaTepI/IaJ'ILHOC CANHCTBO OPraHNMYCCKUX U HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

KpemHuuii, ero ¢pusndeckne 1 XUMUYECKHE CBOMCTBA, OJIYYCHHUE U IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmwue mnpeacTtaBieHus 00 OKCHIE
kpeMuusi(1V) u kpemHueBoit kucinore. CUIMKATHI, UX WCIOJIb30BaHHE B OBITY,
MEIUIMHE, TMPOMBIIUIEHHOCTH. BaxHellue CTpOUTENbHbIE MAaTepuabl:
KepaMHKa, CTEKJIO, IEMEHT, OeTOH, Xene300eToH. IIpobrembl Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI\/JI KHU3HU

XUMHUECKUH HKCHEPUMEHT: M3ydeHHue oOpa3ll0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEICHHE KAYECTBEHHBIX PEAKIUN HA XJIOPHUA-
WOHbl W HaOMIO/leHHMe NPU3HAKOB MX TPOTEKAaHUsS; OMBITHI, OTpa)Karolue
¢u3nyecKkne U XMMUYECKHE CBOMCTBA TajlOr€HOB M UX COEAUMHEHHMH (BO3MOXHO
UCIOJIb30BaHUE BHJICOMATEpHANIOB); O3HAKOMJICHME C 00paslamH XJOpPUIOB
(ramoreHuI0B); O3HAKOMJIEHWE C oOpasinamMu cepbl U €€ COCAMHCHHUSIMHU
(BO3MOKHO ~ HCIIOJIb30BAaHHE  BHJIEOMATepUANIOB); HaOMIOEHHE Ipoliecca
oOyrauBaHusl caxapa MOJ JAEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI,

HN3YUCHUC XUMHUYCCKUX CBOICTB paB6aBJ'ICHHOI7I CCpHOfI KHCJIOTBI, IIPOBCACHUC
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Ka4eCTBEHHOM peakiuu Ha cynb(ar-uoH u HaONoJeHHe TNpu3HaKa eé
MIPOTEKAHUS;, O3HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaMH a3zoTa, (ochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJB30BaHME BHIACOMATEPHAJIOB), 0OOpa3naMu
a30THBIX U (pocHOpHBIX ynOOpEeHMH; MoTydYeHue, coOupaHue, paclo3HaBaHUE U
U3Y4YEHHE CBOWCTB aMMHaKa; IPOBEICHHE KAYECTBEHHBIX pEakUUi Ha HOH
aMMOHUs ¥ ¢docdar-MOH UM  HU3ydEHHME [PU3HAKOB MX IPOTEKAHU,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEAbIO (BO3MOYKHO
UCIOJIb30BAaHUE BUAEOMATEPUANIOB); HU3ydeHHE MOJAENIeH KpUCTAIUIMYECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE € MPOLECCOM aCOPOIHU
pPAcTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YIVIEM U YCTPOMCTBOM NPOTUBOrasa;
NOJy4eHue, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB YIJIEKHUCIIOTO rasa;
IPOBE/ICHUE KaUeCTBEHHBIX peakIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3Y4YECHUE
IPU3HAKOB MX MPOTEKaHMs; O3HAKOMJIEHHE C MPOJYKUUEH CHUIMKAaTHOU
IPOMBIIIJICHHOCTH; PEIIeHUe YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakneiimue

HEMCTAJJIbI U UX COCOUHCHUA»
MeTanibl U UX COSAMHEHUS

OO0w1ast XapakTepUCTHUKAa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHMU UX
nonoxenuss B llepuogmyeckon cucreme Xxumudeckux dneMeHToB  J[LH.
MenneneeBa n crpoeHus atoMoB. CTpoeHHe METAIIOB. MeTayuinueckas CBs3b U
METaJJIMYECKass ~ KpUCTaUIMYecKass  peléTka.  DJIEKTPOXUMHYECKUH  psf

HaIpsHKEHUN METaJIOB

Ouznyeckue ¥ XUMHUYECKHE CBOMCTBa MeTauioB. OOIue crmocoObl MOMyYeHUs
MeTtauioB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CraBsl (CTalb, YyTyH, QIOPATIOMUHUI, OpOH32a) U X MPUMEHEHHE B

6LITy " MIPOMBIIJIICHHOCTH

[Ilenouynsle Mertamibl: mnojiokeHue B llepuoanueckoil cuctemMe XUMHYECKUX
anemeHToB J[.M. MeHneneeBa; CTpOEHHE MX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCuabl u
TUAPOKCUABI HAaTpusi M Kanus. lIpuMeHeHue IIeNnoYHbIX METalIoB M HX

COEeIMHEHUN

[llenoyno3eMenbHble  META/UTbl MarHuii W KalbIMA:  TIOJOXKEHHWE B
Ilepuoanueckoil cucreme xumuyeckux 3iemMeHToB .M. MenneneeBa; ctpoenue

HX aTOMOB; HaXOXIACHHUE B IPHPOAC. du3nyuecknue W XMMHYSCKHE CBOMCTBA
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MarHusi U Kanblus. Baxuellive coeAMHEHUs Kanblusi (OKCUI, THUIPOKCHU],

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

AnmtoMuHui: nonoxkenue B Ilepuoauyeckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
J.1. Menneneesa; cTpoeHue aroMa; HaxoxkaeHue B npupone. dusndeckue u
XUMUYECKHE CBOMCTBAa amOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHAA |

TUAPOKCH A aJIFOMHUHUA

Kenezo: nonoxenue B Ilepuoguueckoil cucreme XxumMudeckux snementos /.M.
MenzeneeBa; CTpOGHHE aTOMa; HAXOXJIeHUE B mpupoae. Dusznyeckue u
XUMUYECKHE CcBoMcTBa kene3a. Okcuubl, ruapokcuanl U conu sxkeneza(ll) u

xene3a(lll), ux cocra, CBOMCTBA M MTOJTyYCHHE

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3laMHu METaJJIOB U CILIABOB,
uX (U3MYECKUMH CBOWCTBAMHU; HM3YYCHHE PE3YJIbTaTOB KOPPO3UU METAJIOB
(BO3MOHO HCITOJIb30BAaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOICUCTBUS
OKCHJIa KajJbllUd ¥ HATpusi C  BOMOW  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUICOMATEPHAJIOB); UCCIIEJOBAHUE CBOMCTB JKECTKOW BOJBI; IPOIIECCa TOPEHUS
xKele3a B KHCI0poze (BO3MOKHO MCIOJB30BAHHUE BUCOMATEPHAIIOB); IPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEaKIWi HAa WOHBI (MarHus, KajbIUs, AJTFOMHIHHS,
nuHka, xenesa(ll) u xenesza(lll), megu(ll); HabmroneHre U oNMKMCaHKUE MPOIIECCOB
OKpaIllMBaHWs IUTAMCHW WOHAMH HATpUs, Kaausd ¢ KaIblus (BO3MOXKHO
UCIIONIb30BaHUE BUJICOMATEPHAIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
THIPOKCUIA ATFOMUHHS W THJIPOKCHJIA IIMHKA; PEIICHHE JKCIEPUMEHTATBHBIX

3a71a4 10 TeMe «BakHelmue MeTaIbl ¥ UX COETUHECHUSY
XHUMHS ¥ OKpYXKarolas cpena

HoBeie maTtepuansl U TexHOJIOTHH. BemectBa 1 maTepuanbl B MOBCEIHEBHOMN
J)KA3HU YeJIOBEeKa. XMMHS U 370pOBbe. be3omacHoe MCIIOIb30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. IlepBas momois Npu XMUMHYECKHUX OXKOTax M

OTpPAaBJICHUAX

OCHOBBI 3KOJIOTUYECKON ITPaMOTHOCTH. XMMHUYECKOE 3arpsI3HEHUE OKPYXKarollen
cpensl IIJIK. Ponp xumMum B pemieHuH 3Kojiorndeckux mnpodnem. [Ipuponnsie
UCTOYHUKU YTJIEBOJOPOIOB (yroib, NMPUPOIHBIA Ta3, HEPTh), MPOIYKTHI HX

Hepepa60TI<H, UX pOJib B 6BITy 1 TPOMBIINIJIICHHOCTHU
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METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)

MPOBEPSIEMBIE HA OI'D I1IO XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUSA

1

11

1.2

13

2.1

IIpoBepsiemblie TpeOOBAHUSA K MPeEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM NMPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/ICZ

O I[I03HABa€MOCTU SIBJICHUM MNpUPOAbI, MOHUMAHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHUYECKOH HAayKHM Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOWIe KyJabTYyphl W TMPaKTHUYECKOU
NeSTeIbHOCTH YEeJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAHHUEC MECTAa XUMHUU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

O HAaYYHBIX MCTOJAaX IMO3HAaHWUSA, B TOM UYHCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPCTUYCCKUX MCETOJAAaX HCCICAOBAHWA BCHIECCTB W  HU3YUCHUA
XHUMHUYCCKUX peaxunﬁ; YMCHUE HUCII0JIb30BaTh MOJACIIN IJIA O0OBACHCHHS

CTPOCHUSA aTOMOB U MOJICKYJI

0 chepax mpoPecCHOHAIBHON AESITEIILHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHMSIX
XUMUYECKOH HAyKH, YTO TMO3BOJIUT OOYYarolmMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoei Oyayiieit mpodeccHoHaIbHONU AeSITENbHOCTH
U C/IeTIaTh OCO3HAHHBINA BHIOOP XMMHUH KaK MpO(UIBLHOrO MpeMeTa Ipu

repexo/ie Ha YPOBEHb CPEAHET0 00IIero 00pa3oBaHus

Bnagenune cucreMoM XHMHYECKHX 3HAHUN U YMCHHUE TMPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHHI>i, KOTOpas BKIIKOYACT:

BaXKHCHUIIIE XHMMHYCCKHE IIOHSATHSA: XHMHYCCKHI QJICMCHT, aToM,
MOJICKYJIa, BCIICCTBO, IMPOCTOC MU CJIOXHOC BCHICCTBO, OJHOPOAHASA H

HCOAHOpPOJAHAsA CMEChb, OTHOCUTCIIBHBIC aTOMHad W MOJICKYJIApHasa
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MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpEemHsis), XHUMHYECKas
peakuus, peakiMu COCAUHEHHUS, PEaKUUUd Pa3I0KEHUs, pEeaKInu
3aMelIeHus, peakuuu oOMeHa, TerioBod 3(G(EKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEaKIMH, PACTBOP, MAccoBas J0JISI XUMHUYECKOIO
3JIEMEHTa B COEIMHEHUH, MaccoBasi J10JIs1 ¥ MPOLEHTHAs KOHLIEHTPALIMS
BEILIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBIN CI0M aTOMa, aTOMHAst
opbuTanp, paauyc aroma, BAJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKas CBS3b, JEKTPOOTPULIATEIHHOCTD, MOISIPHAS U HEMOJIIpHAs
KOBAJICHTHAsI  CBSI3b, MOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTAJUIMYECKass pemeéTka (aroMHas, WOHHAs, METaJUInYecKas,
MOJIEKYJISIpHAsl), MOH, KAaTHOH, AHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIHT,
AJEKTPOJIUTAYECKAsT ~ JUCCOLMAIMS, pEakuuu HWOHHOro oOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEaKIUH, OKUCIUTENb U
BOCCTAHOBUTEb, OKHUCIEHHE M  BOCCTAHOBJICHUE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBecHE, OOpaTHUMble MU HEOOpaTUMBbIE pEeaKIHH,
CKOPOCTb XMMHWYECKOM peakuuu, karanusatop, [IJIK, xkopposus

METaJIJI0B, CILUIABEI

OCHOBOIIOJIATalOIIMe 3aKOHBI XHMMHH: 3aKOH COXPaHCHHsI MacChl,
nepuoanyeckuii 3akol .M. MenneneeBa, 3akOH IOCTOSIHCTBA COCTaBa,

3aKOH ABOTaapo

TEOPUH XUMUH: aTOMHO-MOJIEKYJISIPHAS TEeopHs, TeOpUs

BJIEKTPOJIUTAYECKON AUCCOIUALINHT
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE IIPABWIBHO HUCIIOJIB30BATh M3YYEHHBIE BELIECTBA U MaTEPHAJIbI
(B TOM uucie MUHEpallbHblEe YA0OpEHUs, METaulbl W CIUIaBbl,
IPOAYKTHl MEpepabOTKU MPHUPOJHBIX MCTOYHHKOB YIJIEBOAOPOAOB
(yrns, mpupoaHOro rasa, HeTu) B OBITY, CEIBCKOM XO3sMCTBE, Ha
MIPOU3BOJICTBE U NMOHUMaHHE 3HAUYEHUsS )KUPOB, OCIKOB, YIJIEBOIOB IS
OpraHu3Ma 4YelOoBeKa; YMEHHE IMPOTHO3MPOBATh BIIMSHHUE BEIIECTB U

XUMHUYCCKUX TMPOLECCOB Ha OpPraHu3M 4YCJIOBCKa H OKPYKAIOLIYIO

NPUPOHYIO Cpeny



3.2

3.3

3.4

7.1

7.2

7.3

8.1

YMCHHUC HUHTCIPUPOBATL XHUMHUYCCKHUC 3HAHHA CO 3HAHHUAMHU [JPYIrux

y4eOHBIX TPEAMETOB

HaJINYME OMbITa pabOThI C Pa3IMUYHBIMU HCTOYHUKAMU UH(POPMALIUHU 1O
XUMUM (HayyHass M Hay4yHO-TIONYJIApHAs JIUTEparypa, CIOBapH,

CIIPaBOYHMKU, UHTEPHET-PECYPCHI)

YMCHHC 00BEKTHBHO OLICHUBAThb I/IH(i)OpMaI_II/IIO O BC€IICCTBAX, HX
IMPEBpaAlICHUAX U IIPAKTUYCCKOM IIPUMEHCHUN U YMEHUEC HCIIOJIB30BATh

e€ s peIICHUA y‘le6HO-HO3HaBaTeJIBHBIX 3aJa4

Biranenne ocHOBaMU NOHATUHHOTO aniapaTa U CHMBOJIMYECKOTO SI3bIKa
XUMHU JUI1  CcOCTaBJ€HHUA (OpMysT HEOPraHMYECKHUX BEILECTB,
YPAaBHEHUH  XUMHUYECKHX  pEaKUUd;  OCHOBAMM  XHMHMYECKOU

HomeHkarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBSCHATH CBsA3b MOJOXKEHUs snemeHTa B [lepuomuueckoit
CUCTEME C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJEMEHTOB (CocTaB M 3apsAn sjapa, oOliee Yucio
AJIEKTPOHOB), PACIPENEICHUEM JJEKTPOHOB IO HSHEPreTHUECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpHUOA0B, KaJIUA U KaJIbLIHUA

[IpencraBnenue 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB (paguyc aTroMa, JJIEeKTPOOTPHUIATENbHOCTh), MPOCTHIX U
CJIOKHBIX BCHICCTB OT IIOJOXCHUA JJICEMCHTOB B Hepnonnqemcoﬁ
cucteMme (B MaJlbIX MEepHOJaxX U IIaBHBIX MOJATPYIMax) U AJIEKTPOHHOTO

CTPOEHHUSI aTOMa
YmMmenue knaccuuirupoBarh:
XUMHUYECKUE FTTEMEHTHI
HEOPraHWYECKHE BEIIeCTBa
XUMHNYECKNEC pCaKIn
YMeHue onpeaensTh:

BAJICHTHOCTb MW CTCIICHb OKUCIICHUA XHUMHUUYCCKUX 3JBJICMCHTOB, 3apial

HOHa



8.2

8.3

8.4

9.1

9.2

9.3

10

10.1

10.2

10.3

10.4

11

111

BUJI XUMHYECKOW CBSI3M M THUIl KPUCTAJUIMYECKOM CTPYKTYpHl B

COEIMHEHUSIX

XapaxkTep Cpe/bl B BOJIHBIX paCTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHI)
OKHUCJIUTEIb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBath GU3NUECKUE U XUMUYECKUE CBOMCTBA:

MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOJOpOX, TpaduT, anmMas,
KpeMHHH, a3oT, ¢dochop, cepa, XJop, HATPUH, KaIMid, MarHHH,

KaJIBIIMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEILIECTB, B TOM YHUCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCUIBI M TUAPOKCHABI MeTauioB |—I1A
rpynmn, amomunusg, menu (l1), nunka, sxemeza (Il u [ll), oxcumsl
yraepoaa (Il u 1V), xpemuus (1V), azora u docdopa (Il u V), ceps
(IV u VI), cepumcras, cepHas, a3oTucTas, a3oTHas, (ochopHas,

YroJjibHast, KpEMHUCBAA KHUCJIOTA U UX COJ'II/I)

MPOTHO3UPOBATh M XAPAKTEpU30BaTh  CBOMCTBA  BEUIECTB B
3aBUCUMOCTM OT HX COCTaBa M CTPOEHMS, NPUMEHEHHUE BEIIECTB B
3aBUCUMOCTH OT HUX CBOMCTB, BO3MOXHOCTb IMPOTEKAHUS XUMHUYECKUX

HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe coCTaBIIsTh MOJICKYJIAPHBIC U MOHHBIC YPABHCHUA peaKHHﬁ, B

TOM YHUCIIE:
peakIuii HOHHOTO OOMeHa
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

WIUTIOCTPpUPYIOIIIUX  XUMHYCCKUC CBOMCTBA N3YUCHHBIX KJIACCOB

(Tpymir) HEOpraHMYECKUX BEILECTB
MOATBEPKIAIOIIUX TEHETUYECKYIO B3aMOCBSI3b MEXKAY HUMU
VYMeHUe BBIYUCIATh (POBOUTH PACUEThI):

OTHOCUTCIIBHYIO MOJICKYJIIPDHYIO W MOJIIPpHYIO MacCChl BCIICCTB,

MacCCOBYIO OO XUMHUYCCKOI'O 3JICMCHTA B COCAUHCHUN



11.2

11.3

11.4

12

12.1

12.2

12.3

13

13.1

13.2

13.3

134

135

MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,
KOJIMYECTBO BEUIECTBA M €T0 Maccy, 00beM ra3oB

II0 YpPaBHCHUAM XHUMHYCCKUX peaKuHﬁ N HaxoIuTb KOJHUYCCTBO

BEIIECTBA, 00BEM M MacCy peareHTOB WA POJIYKTOB PEAKIIUU
Bnanenue (3HaHWe OCHOB):

OCHOBHBIMH METO/IaMU HAayYHOTO MO3HaHUs (HAOIr0AeHUE, U3MEPEHHE,
HKCHEPUMEHT, MOJIETUPOBAHKE) NPU U3YUEHHUHU BEIIECTB U XUMHUECKUX
SBIICHUIA; yMEHHE C(HOPMYIUPOBATEH MPOOIEMY U MPEIUIOKUTH IIYTH €€

peLeHus

Oe3omacHOil paboOThl ¢ XWMHYECKUMHU BEIISCTBAMH, XHUMHYCCKON

MOCYJI0H M JIa0OpaTOpPHBIM 000PYIOBAHHEM

MpaBWIaMy 0€30MacHOTr0 OOpallleHus! C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B IOBCEJHEBHON U3HHU, IPABUJIAMHU [MOBEACHUS B LIENIAX COEpPEKEHUS
3I0POBbSl U OKpYXKAOLIEH MPUPOJHON Cpenbl; MOHMMAaHHUE Bpenaa
(omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPIraHU3MBl ONPEIEIEHHBIX
BEIIECTB, CHOCOOOB YMEHBIICHHUS M MPEJOTBPAIICHUS HX BPEIHOTrO

BO3JEUCTBUA

Hamume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBJICHUSA

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

M3Y4YE€HHUE U ONUCaHHe PU3NYECKUX CBOMCTB BEIECTB; 03HAKOMIIEHUE C
¢bu3nyecKkuMu u XUMHYECKUMHU SIBIICHUSIMU; OTIBITBI,

HIUTIOCTPUPYIOIIUEC TPU3HAKU ITPOTCKAHUA XUMHUYICCKUX peaKuHﬁ
HU3YUCHUC CII0c000B pa3aciiCHuA cMmeceit

IMMOJIYUYCHHE KUCTIOpOaAa U U3YUCHUC €TI0 CBOI\/'ICTB; MOJIY4CHHE BOAOpOaa
" U3YyYCHUC CTO CBOﬁCTB; MOJIYUYCHHUEC YTIJICKUCIIOIO I'ada U U3y4CHUC €TI0

CBOI>'ICTB; IMMOJIYYCHHUEC aMMHAKa U U3YUCHUC €TO CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM  JOJIEH

PacTBOPEHHOTO BEIIECTBA

MMPUMCHCHUC HUHAUKATOPOB (J'IaKMy'CEl, MCTUJIOPAHIKaA u



¢denondranenna) s ONpeAeTeHUS XapakKTepa CpeAbl B pacTBOpax

KHUCJIOT U LIEJI0YeH

HCCICAJOBAaHUE H  OIIMCAaHUC CBOMCTB HEOpPraHNYCCKUX BCHICCTB

PAa3JIMYHBIX KJIACCOB; U3Y4YCHUC BSaHMOHCﬁCTBHH KHCJIOT C MCTajlllaMu,

136 OKCHJaMH METAaJJIOB, pPaCcTBOpUMBIMU n HEPACTBOPHUMBIMHA
l OCHOBAaHUAMH, COJISIMHU; IIOJIYYCHUC HCPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OAHOI'0 MeETalia Apyrum u3 pacTBOpa COJIH,

HCCIICIOBAHUC aM(bOTepHI)IX CBOMCTB THAPOKCHUIAOB AJIFOMUHUA U IUHKA

PEIICHUE SKCICPUMCHTAJIBHBIX 3aaa4 IO TEMaM: «OCHOBHEBIE KJIACCHI
13.7 HCOPTraHNYCCKUX COGI[PIHGHPIﬁ»; «3JIGKTp0HI/ITI/I‘-I€CKaSI JUCCOLIMAIIHA,
«BakHelme HeMeTalabl ¥ UX COCAUHCHUA, «Baxuelinue meranibl

1 UX COCOIUHCHUA

XUMHYCCKHE IKCIIEPUMECHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKA

MPOTEKAaHUA peakUuid HOHHOTO0 OOMEHa; KayeCTBEHHBIC pPEaKIMH Ha

13.8 MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaxX HOHBIL XJIOPUI-, OpOMHI-,
' uonun-, cynbdar-, hocdar-, kapOOHAT-, CUITMKAT-AHUOHBI, THUIPOKCU/I-
HMOHBI, KATHOHBI aMMOHMSI, MarHusi, KaJbI¥s, aJIOMUHUS, Kene3a (2+)

u xenesa (3+), meau (2+), uMHKa
14 Ymenue:

MPEICTaBIATh pPE3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
141 JI0Ka3aTeNbCTB, IpaUKOB W TaOMUI] W BBIABIATH SMIIMPUYECKHE

3aKOHOMCPHOCTHU

YCTaHAaBJIMBATL CBA3W MCXKIAY PCAIbHO Ha6J'IIOI[aCMI>IMI/I XUMHYCCKUMHU
14.2 SABJICHUAMHA U IIpOoLECCaMU, MMPOUCXOAAIINMU B MAKpPO- U MUKPOMHUPCE,

O0OBICHATH IMPUYIUHBI MHOFOO6pa3I/IH BCIICCTB

HEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUS



11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHUS
UucTteie BemecTBa 1 cMecH. CrIocoOBI pa3iesieHus cMecei

ATOMBI H MOJICKYIJIBI. Xumudaeckrue dieMeHTB.. CHMBOIBI  XHMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuueckasi popmyina. BageHTHOCTh aTOMOB XUMHUYECKUX 371€MEHTOB. CTeneHb

OKHCJICHUA

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsI aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 109 XUMHYSCKOro 3JIEMEHTa B

COCINHCHNHN

KonuuectBo BemectBa. Moisb. Momnspuas macca. Momsipablii 00bEM  Ta30B.

Bzanmocsa3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

duznyeckue M XUMUYECKHE SIBICHHUS. XHMHUUYECKas peaKuug Hu eé IIPpHU3HAKU.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

IIepnonnueckuit 3akoH u lleproanyeckas cucteMa XUMUYECKUX 1eMeHTOB J[.1.

MenneneeBa. CTpoeHHe aTOMOB

[Iepnonnueckuit 3akoH. [lepuoandeckas cucrema XUMHYECKUX 3ieMeHToB JI.M.
Mengeneesa. Ilepuonst u rpynnsl. OU3HYECKUN CMBICT MOPSIAKOBOTO HOMEDA,

HOMCPOB II€pruoaa U I'pyHIIbI 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHbIX snep. M3oromsl. DnexTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aroMOB MepBbIX 20 XMMHYECKHUX 3JIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

3aKOHOM€pHOCTI/I B M3MCHCHHH CBOMCTB XMMHYCSCKHX DJIEMCHTOB MEPBBIX TpCX
NepruoaoB, Kajliuda, KaJlblUd (pazmyca aTOMOB, DJJICKTPOOTPHUIATCIBHOCTH,
METATNIMYCCKUX U HEMCTAJNIMYCCKUX CBOfICTB) n Ux COG)II/IHGHI/Iﬁ B COOTBCTCTBHH

C TIOJIO)KEHHUEM 2JIEMEHTOB B [leproandeckoil cucTeMe U CTpPOCHUEM WX aTOMOB
Ctpoenue BelecTa

Xumuueckass CcBs3b. KoBanmeHTHas (TOJisipHass W HEMOJSIpHAs)  CBSI3b.
DNEeKTPOOTPULIATETBHOCTh ~ XUMHUYECKHX  DJIEMEHTOB. Nonnas  CB3b.

Merannuueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Tunbel KpUCTAIIMYECKUX PpeIETOK (aTOMHasl, WOHHAasg, MeTajuIMdecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUIMYECKONW PEHIETKHM W BHA

XHUMHYECKOH CBI3U

Baxwnelie npeAacTaBUTENM HEOPraHMYECKUX BelecTB. Hemertamibl W uX

COCIMHCHNA. MeTtamisl ¥ UX COCIUHCHUA

Knaccuukanuss W HOMEHKIATypa HEOPraHWYECKHX COCIUHEHHUN: OKCHIOB
(coneobpa3syromue: OCHOBHBIC, KUCJIOTHBIE, aM(pOTEPHBIC) U HECOIe00pa3yIoue;
OCHOBAaHUM (ménoun u HEpPacTBOPHUMBIE OCHOBaHU); KHUCJIOT
(xucnopozacoaepaime 1 60eCKUCIOPOIHbIE, OTHOOCHOBHBIE U MHOI'OOCHOBHEIE);

coJiel (CpeTHUX 1 KHUCIIBIX )

du3nueckne U XMMUIECKIE CBOMCTBA MMPOCTHIX BCHICCTB-HEMCTAJUIOB: BOJIOPOJA,

XJIOpa, KUCIOPOo/ia, cephl, a30Ta, Gpocdopa, yriaepoaa, KpeMHHsI

dusznyeckue W XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHUA,
HaTpusd, Kajlud, Marovusa U KaJlbOus, aJIIOMUHUA, KCIIE3a. 3JICKTpOXHMI/I‘I€CKI/Iﬁ pan

HaIpsHKEHNUH METaJUIOB

du3nueckne M XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

du3ruecKue M XMMHYECKHE CBOMcTBAa OKCHIOB HemerawioB: cepsl (I1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Ionydenue

OKCHUJ0B HEMETAJIJIIOB

Xumuyeckue coiictBa okcuaoB: metamuioB IA-IIIA rpynn, nunaka, menu(ll) u

xenesa(ll, 111). [TonydeHre OKCHIOB METAILIOB

XUMHUECKHE CBOWCTBA OCHOBAHMN M aM(OTEpHBIX TMIPOKCUIOB (Ha Ipumepe
THIPOKCUIOB ~ AlIOMHUHMS, Kene3a, LMHKa). [lomydyeHune oOcHOBaHUN U

aM(pOTEpPHBIX THIPOKCHUIOB

OOmue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJIHOW, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CepHOM, a30THOM, (ochopHOl, KpemMHUEBOH, yrombHOU. OcoObIe
XMMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M A30THOW KHUCIOT.

HonyquMe KHUCJIOT

OOme xuMu4Yeckre cBoicTBa cpenHux coneil. [lomydyenue coneit



4.10

411

4.12

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

[Tonydenue, coOupaHue, pacrmo3HaBaHWE BOJOPOAA, KHCIOPOAa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B JIa00OpaTopuu

[Tonyyenne amMmMuaka, CEpHOM W a30THOH KHUCIOT B MPOMBINIICHHOCTH. OO01me

CHOCOOBI OJTYyYEHUS] METAJIOB
I'enernueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMHYECKUE PEAKIUU

Krnaccudukanus XuMHYECKUX peakiHid M0 Pa3IMYHBIM MPHU3HAKaM: 0 YHUCITY H
COCTaBy YYacTBYIOIIMX B pEaKUWU BEIIECTB, IO TemoBoMy 3(ddekry, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

TeroBoit 3¢ hekT XUMUIEeCKO# peakIiy, TEPMOXUMHUECKUE YpaBHEHUS. DK30- U

SHJOTEPMHUUYECKHE peaKuu. TepMOXUMUYECKNE YPABHEHUS

OKuCIINTEIbHOBOCCTAHOBUTENbHbBIE peakiuuu. OKHCIUTETM M BOCCTAHOBUTEIH.
IIponieccbl  OKUCIIEHMsI U BOCCTaHOBJIECHHs.  OJIEKTPOHHBIM  OayiaHC

OKHCIIUTEILHOBOCCTAaHOBUTCIILHOM peakuuu

TeopI/IH SHeKTpOHHTHq€CKOﬁ AucCCcouralnuu. KaTI/IOHBI, AHHOHBI. 9HeKTp0J’II/ITH u

HCOJICKTPOJINTHI. CunbHbIE U cla0bIe QJICKTPOJIUTLI. CreneHb Jucconranumn

Peakniun noHHOTO oOmeHa. YcloBus IMPOTCKAHU A peaKquI HOHHOTO O6MCH3.,

IIOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUSI pEaKLui
XUMUS U OKpy’Karolas cpeja

BemecrBa m marepuanbl B TIOBCEAHEBHOM JKW3HM 4ellOBeKa. be3omacHoe
UCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B jaboparopuu u ObITy. [lepBas

IIOMOIIb ITPpU XUMHYCECKUX OKOT'aX U OTPABJICHUAX

XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpebl (KUCIOTHBIE T0KAH, 3arpA3HEHNE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro mnpenoTBpaimieHus IlpenenbHas
nonyctumast KoHueHTpanusi BemectB (I[IJIK). Ponp xumum B perneHun
IKOJIOTHUECKUX TpobnemM. YcuieHwe mapHUKOBoro »dddexra, paspylieHue

O30HOBOI'O CJIOA

[Ipumenenue cepsbl, a3ora, ¢ocopa, yriepoaa, KpEMHUS U UX COEAMHEHUH B

6LITy, MCIUIHUHE, IMPOMBINIJICHHOCTH W CEJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie



METAJUIOB W CIUIaBOB (CTajb, YYyryH, IIOPAJIOMHHHUNA, OpoH3a) B OBITY U
IIPOMBIIIJICHHOCTH UX CcOeMHEHUH. [IoHATHE 0O KOPpO3UM METaIoB, OCHOBHBIE

CIIOCOOBI 3alIUThI UX OT KOPPO3UU

[TpupoaHble HMCTOYHUKH YIIEBOJOPOAOB (yroib, NPHUPOIHBIA Ta3, HEQPTH),

6.4
MPOYKTHI UX MepepadboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[TepBoHayabHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIMHEHUSIX

6.5 yriaepoaa (MeTaH, 93TaH, OJTWJIEH, alleTUJIeH, STaHOJ, IJIMIEpPUH, YKCycCHas
kuciora). lloHsTue o OWMONOTrMYECKHM BaXKHBIX BEHIECTBAX: XKHUpaX, Oeykax,
YIieBOJaX — U UX POJIM B )KU3HU YeJIOBEKa

7 Pacuérsr:

7.1 1o GpopmyaaM XUMUYECKUX COEIMHEHUN

7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHHSIM

YUYEBHO-METO/IMYECKOE OBECIIEUEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

Xumust: 8-1 kiacc: 6a30BbIil ypoBeHb: yueOHuk/I'adpue jisa O.C., Octpoy moB WU.T'.,
CnankoB C.A. M.IIpoceemienue. 2024 r.

Xumust: 9-1 kiacc: 0a30BbIil ypoBeHb: yueOHuk/I"adbpue sistH O.C., Octpoy moB N.T'.,
CnanxoB C.A. M.IIpoceemenue. 2024 -2025 T.

METOANYECKHUE MATEPHUAJIBI IUVISA YHUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [IOK

POII

MDII

Skmace



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

O0GopynoBaHne LEHTPA eCTECTBEHHO-HAYYHOI U TEXHOJOTNY€eCKOM
HanpaBJjieHHOCTH «Touka pocra»

YYEBHOE OBOPYJIOBAHUE
JlabopaTtopHoe obopynoBanue, nabopatopus «Habopet OI'D mo xumumn»

OBOPYJIOBAHUE JIJLS1 [IPOBEJIEHIS IABOPATOPHBIX, [IPAKTUYECKIX
PABOT, JEMOHCTPAILII

[IpoexTop. HoyTOyK.






























