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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 00pa3oBaTelbHONM MPOTPaMMbI  OCHOBHOTO  OOIIEro
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
HanpaBieHHOCTH «Touka poctay, cozmanHoro Ha 6aze MAOY CIII No 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
oOpa3oBaTeNbHBIX TMPOTPAaMM  E€CTECTBEHHO-HAYYHOH H  TEXHOJOTUYECKOMN
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe o00pa3oBaHUST U C YU4E€TOM PEKOMEHIAIU
denepanabHOrO OnepaTopa yueOHOro mpeaMeTa « XUMHUSD.

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

* JI7IS1 PACIIUPEHUS COICPIKAHUS ITKOJIBHOTO XUMUYECKOT0 00pa30BaHus;

* NS TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYaromuxcsi B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUISI pa3BUTHSA JUYHOCTH pPEOCHKA B Tporecce OOYYCHUS XHUMHH, €TO
crocoOHOocTeM, (opMUpOBaHMS ©  YAOBJICTBOPEHHUS COIMATBHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboThl ¢ OJAPEHHBIMH IIKOJBHUKAMHU, OPTaHU3aIlMd WX Pa3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
y4eOHOTO TpeIMeTa « XUMUSD.

PabGouast mporpamma mo xuMuum Aa€T TPEACTABICHHE O IENsIX, OOmIe
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
y4eOHOTrO TpeaMeTa, YCTaHABIMBAET OO0sA3aTENbHOE NPEIMETHOE COJEp’KaHUe,
MpeaycCMaTpUBaeT pACIpEACICHHEe €ro M0 KiIaccaM W CTPYKTYPUPOBAHHE I10
paszzmenaM W TeMaM MPOrpaMMbl TI0 XHMHH, OMPEASIAET KOJWYECTBEHHBIC W
KauyeCTBCHHBIC XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C yY4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTHKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMeTra s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATEILHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XUMHUU CIYXKUT OCHOBOW i (HOPMHUPOBAHUS MHPOBO33PECHHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IHMHCTBE MHUpPA, BAKHYIO



posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS NI0O0ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

[Ipy wu3yyeHUUM XUMUU MPOUCXOAUT (OPMHUPOBAHHME 3HAHUU OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOTO TpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHSATHHA, 3aKOHOB M TCOPETUUCCKUX IOJIOKCHHM,
JIOCTYIHBIX O00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM TpaBMWJI 0€30MacHOro OOpamieHusi ¢ BEHIECTBaMU B
ITIOBCEHEBHOM KU3HU.

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

— ¢hopMHpOBaHHE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HaIpaBJICHHOCTh 00YYEHUsI HA CUCTEMATUYECKOE MPHUOOIICHHE 00y4YaroIUXCs K
CaMOCTOSITEJIbHOM MO3HABATEILHOW AESATEILHOCTH, HAYYHBIM METOJIaM MO3HAHMS,
bopMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHue yCIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHUI0 O0YyYarolUMHUCA
OMbITa Pa3HOOOPA3HOM [EATEIHBHOCTH, MO3HAHUS U CAMOIMO3HAHUSI, KITHOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIONIUX YHUBEpPCAIbHOE 3HAUYEHUE sl
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBaHre  o0miell  (QYHKIMOHAIBRHOM W €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, MCIHOJIb3Yysl 3HAHWUA M OIbIT, MOJYYEHHbIE MPU HU3yUYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEAHEBHON >KH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— ¢opMHpoOBaHUE y OOYYAIOMIMXCS TYMaHMCTUYECKHX OTHOIICHHWH, MOHUMaHUS
IEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKH SKOJOTHMYECKU IeJecO000pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOM MACSATENBHOCTH B LEJIAX COXPAHEHHUS CBOETO
310POBbS ¥ OKPYKAKOILIEW ITPUPOTHON CPEIbI;,

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOodMisi U HAMpPaBICHHOCTH JalbHEUIIEro
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 HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIETro, CPETHETO
oOmiero oOpa3oBaHUs OpPraHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO
JESATEIbHOCTh U YCTAHOBJICHUS MIPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).

VY4eOHbIl Mm1aH 00pa30BaTENILHOTO YUPEKICHUS MPEAyCcMaTpUBaeT U3yUCHHUE
XUMUM Ha ©0a30BoM ypoBHe B 8-9 «kijaccax. OOmiee 4YHCIO YacoB,
PEKOMEHJIOBAaHHBIX ISl M3yueHUs XuMuu—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. PU3NYECKHE CBOMCTBA BEMIECTB. ATrpPEraTHOE€ COCTOSHUE BELIECTB.
[Tonsitue o Meromax mo3HaHus B xumuu. Yucteie BemectBa U cMecu. CriocoObl
pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE AJIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BELIECTBA. 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.
KommuecTtBo BemectBa. Monbs. Mossgprass macca. B3anMOCBSI3b  KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

OU3NYECKNE U XUMUYECKUE SBJICHUA. XUMHUYECKasl PEAKINs U €€ MPU3HAKU. 3aKOH
COXpAHEHHMS MAacChl BeENIECTB. XUMHYeCKHe ypaBHeHuMs. Krnaccudukarus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).
XUMHUYECKHUIN IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKON IMOCYy/I0M, TpaBuiamMu paboOThl B JabopaTopuu H
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAJIUBAHWE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meu (1) mpu HarpeBanuu, B3auMoecTBHE *Kene3a ¢ pactBopoM cosd meau (I1),
M3y4eHHE CIOCOOOB pa3feiiCHUs] CMECEH: ¢ MOMOIIbI0 MarHura, (puiabTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAOJIOJIEHHWE W  ONHWCaHuE  pe3yJbTaTOB  MPOBEICHHUS  OIbITA,



WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxkueiiuue npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech ra3oB. CocraB Bo3zayxa. Kucimopon — 3ieMEHT W mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunpbl. [lpumenenue xkuciopona. CrnocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBINUIEHHOCTU. 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,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — anemeHT M mpocToe BemecTBo. HaxoxaeHnue Boaopoja B HPUPOJE,
bu3NYecKue W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI TOJYYCHUS.
Kucnots! u conu.

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

dusnyeckue cBOMCTBA BOAbL. Bona kak pactBopuresns. PactBopsl. HackllieHHble u
HEHACBIIEHHbIE pPAaCTBOPBI. PacTBOpUMOCTH BelIeCcTB B BoAe. MaccoBas H0Jis
BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJIbl. OcHOBaHuUA. Poib pacTBOpoB
B MPUPOJEC W B KU3HHU 4eloBeKa. KpyroBopoT BoAbI B MPUPOAE. 3arpsi3HEHUE
NpUPOHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. dusnueckue U XUMHUYECKHUE
CBOICTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukaius oCHOBaHU: MIENOYM U HEPACTBOPUMbBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. PU3NUYECKHE UM XMMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tosryduenne oCHOBaHHUM.

Kucnorel. Knaccuduxamus xucnor. Homenkmarypa kucnor. ®duszmyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB 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 COACPKAHMUS KHUCIOpOJa B BO3AYyXe, MOJy4YEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJ0Opoja (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOACHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHUEOMATEPHAJIOB),
UCCJIEIOBAaHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojieiictBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM W3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

Ilepuoanuecknii 3axon u Ilepuoanueckass cucreMa XHMUYECKUX IJI€MEHTOB
. U. MenpnesieeBa. CTpoeHue aToMoB. XMMUYeCKasa CBA3b. QOKUCIANTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

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

Ilepunonnueckuit 3akoH. llepuoanueckas cucrema XxumMuueckux 3yemMeHToB J[. U.
MenpeneeBa. Koporkonepuoanas u jaiuHHonepuoHas gopmel [lepuonnyeckoit
cucteMmbl xumudeckux snemeHToB J[. M. MenaeneeBa. llepuoabl W TrpymIibl.
@u3NYeCKUl CMBICI TOPSAJKOBOTO HOMEpa, HOMEpPOB IepuoAa M TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHHE
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
[lepnomnueckonn cucremsl [[. M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEpPHOCTH HW3MEHEHUsS pagdyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue llepuomnueckoro 3akoHa u llepuoandeckod CHUCTEMBI XHUMHUYECKHX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenp okucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. I[Ipoueccs
OKHCJICHUS W BOCCTAHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHYECKHUI IKCIIEPUMEHT:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT UM IEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

MesxknpeaMeTHbIe CBSI3H

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



MOHSTHW, TaK W TIOHSATHUH, SIBISTFOIIMXCS CHCTEMHBIMH JIJISL OTICIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHITH: HAYIHBIN (DaKT, TUTIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CHHTE3, KiIacCU(UKAIMS, MMEePHOAUYHOCTh, HAOIIOJCHHUE, DKCIICPUMEHT,
MO/ICIIUPOBAHHUE, U3MEPEHHUE, MOJICIb, SIBJICHHUE.

dusuka: MaTepus, aTOM, DJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHI, WU30TOIIBI,
pPaMOaKTHUBHOCTh, MOJICKYJA, SJCKTPUYCCKHHA 3apsiji, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHE BeIIeCTBA, Ta3, (HU3WYECKHE BEIWYMHBI, CIHHHUIIBI
U3MEpPEHUs1, KOCMOC, TUTaHeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOIBI, TOJE3HBIE
WCKOTIaeMbI€, TOIUTMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemrecTBo U XuMmu4eckasi peakuusi

[Tepuonuueckuii 3akoH. Ileprnoanueckas cucrema XUMMHYECKHUX 3jeMmeHToB /1. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHne BeniecTsa: BUAbl XUMUYECKON CBSI3H. THIIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALNIMYECKOW PEIIETKM W BHIA
XUMHUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECCTB, OTHOCSIIMXCS K pa3IMYHbIM KjaccaM HEOPTaHUYECKUX
COCJIMHECHUH, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIIECTB.

Knaccudukanys XUMUYSCKHX pPEaKIuil M0 pa3IdyHbIM IpHU3HAKaM (TI0 YHUCITy U
COCTaBY YyYacTBYIOIIMX B PEaKIMUd BEIIECTB, MO TemmioBoMy 3ddekry, 1o
M3MEHCHMIO CTCIICHEH OKMCIICHHS XUMHYECKHX JJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
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. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKkuuu, 3JIEKTPOHHBIN Oajranc
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOU pEaAKIIUH. CocraBnienne YPaBHEHHM
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIIMA C  MCIOJIb30BAHUEM  METOoJa
AIEKTPOHHOTO OajaHca.



Teopust PAEKTPONUTUUYECKON JTUCCOLUALMHU. IIEKTPOIUTHI U HEAIEKTPOJUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil cBsizu. CteneHs Auccouuanuu. CUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.
Peakiuu moHHOro oOMeHa. YCNOBUS MPOTEKAaHUS peakluuid HMOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIIU3E COJIEH.
XUMHYECKHUMN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTAINYECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB
— METaJVIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa
HATpHsl), HCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOM pEaKUUH OT
BO3JICHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  DIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa AWCCOLMALMU KHUCIOT, IIEJIOYEed U  COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TNPU3HAKM  NPOTEKAHHWS  peakluuid  HOHHOro  OOMEHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu paslIoKEeHHs, COCTUHEHUs), pACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAKIUMd HAa HOHBI, pEILICHUE
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 MOpUMEpPEe  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 u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHue, (pu3nuecKue u
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAaILCHUSI.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTEMEHH OKHUCJIEHUs. A30T, pPacnpoCTpaHEHUE B MPUPOJIE,
bu3ndecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero



duznyecKkue U XMMHUYECKHE CBOMCTBA, oJyuyeHue U npuMeHnenue. Conu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HMYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U cHelupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
annotpornueie Moaupukammu ¢Gocdopa, GuzMUECKUe M XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dhochopras kuciora, GU3NIECKIE U XUMUIECKHUE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPECHUIA.
OOmast xapakrepuctuka 35eMeHTOB [VA-rpynnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKHUCJIEHUS.  YIJIEpoid,  aJUIOTPOIIHbIE
Monu(duUKaKMKu, PpacIpoCTpaHeHWe B MpUPOAE, (U3MUECKHe U XUMHUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHe MpOoOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rnoGanbHOrO NOTEIUICHUS KJIMMaTa, MapHUKOBBIN
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 COEIMHEHHUAX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, NPUPOAHBIA Tra3, He(PTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢pusndeckne U XMMUYECKHE CBOICTBA, MOJyYCHUE U MPUMEHEHHE.
CoenuHenusi kpeMHusi B npupoze. OOmue npeacTaBieHuss 00 OKCUIE KPEMHHUS
(IV) um kpemuueBoit kwuciore. CHIUKATBl, WX HCIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BakHEelIne CTPOUTENbHbIE MaTepHalbl: KEpamMuKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembr 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

XUMHYECKHUI IKCIIEPUMEHT:

HM3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCJIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOMIOACHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBIThL, OTpa)KalIIue (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIMHEHUSIMH  (BO3MOXHO  HCIOJIB30BaHUE
BUJICOMATEpHAIOB), HaOIIOIEHNE Tpoliecca OOYTIMBaHUs caxapa IMoJ JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHUYECKUX CBOMCTB



pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyab(dar-
MOH M HaOJIOJieHWEe TNpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO MCIOJb30BaHUE
BHUJICOMATEepHUaIIOB), oOpa3iaMu a30THBIX M (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, I[POBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoOJIeIen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYEeHUE, COOMpAHUE, pPACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTaulbl U UX COCIUHEHUS».

MeTaJsibl 1 MIX COeIMHEHU S

OO0masi xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — META/NIOB HA OCHOBAHHHM MX
nojoxkeHust B Ilepuonnueckoi cucreme Xxumuueckux anemeHro J[. .
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetamuioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToyyeHuss MeTauioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTaipl: mnojoxeHue B lleproanyeckoil CUCTEME XUMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIECHUE B IPUPOJE.
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
cuctemMe xumuueckux siemeHTtoB JI. M. MeHnpeneeBa, CTpoeHME HUX aTOMOB,
HaxoXJeHue B npupoje. uznueckue 1 XUMHUYECKHUE CBOMCTBA MarHus U KaJbIusl.
Baxneiime coequHenns Kanblus (OKCUI, THIAPOKCU, coyin). JKECTKOCTh BOJBI U
CHOCOOBI €€ YCTpAHEHMUS.

AfOMUHHIN: TION0KeHUE B [lepronnueckon cucteMe XMMUYECKUX 3JEMEHTOB /l.
. 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 /. .
MeHneneeBa, CTpOEHHME aToMa, HaxXOXJIeHHE B mpupoae. Duzmyeckne u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcuibl U con xenesa (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYECHHUE.

XUMUYEeCKUI IKCIIEPUMEHT:



O3HAKOMJIEHHE ¢ 00pa3l[aMi METaJIOB U CIUIaBOB, UX (PM3NYECKUMHU CBOMCTBAMHU,
U3yYeHUE Ppe3yJbTaTOB KOPPO3HH METAJUIOB  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEHN B3aMMOJICHCTBUSI OKCUAA KalblUid U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI, TMpoIecca TOpPEeHHs >Kele3a B  KHUCIOpoje (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), MPU3HAKOB TMPOTEKAHUS KAadeCTBEHHBIX
peaklMii Ha MOHBI: MarHus, Kajblus, allOMUHUA, LMHKa, xkene3a (II) u >xenesa
(ITI), meqm (II), HaOmromeHWE W OMHICAHWE MPOIECCOB OKPAITWBAHUS TUIAMCHH
MOHAMHU HATpPHsI, KaJIUs U KaJblus (BO3MOXKHO UCTIIOJIB30BaHUE BUICOMATEPHUATIOB),
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA aJIOMUHHUS U THUIPOKCHIA
[IUHKA, pellIeHNe KCIIEPUMEHTANBHBIX 3a/1a4 M0 TeMe «BakHele MeTamuibl 1 uX
COEJIMHEHHUSD.

XuMHUS M OKpYsKalomas cpeaa

BemectBa u Marepualiibl B TOBCEJHEBHOW KU3HM 4esloBeka. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

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

XUMHYECKUMN IKCIIEPUMEHT:

u3yueHue oOpas3loB MaTepuanioB (CTEKJO, CIJIaBbl METAaJJIOB, MOJHUMEpPHbIC
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-HAY4YHOI'O IIUKJIA.

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

dusuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIWJ, HU30TOIIbI,
paziiOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUYECKUI 3aps, IPOBOIHUKH,
MOJYNPOBOJHUKHN, JUAJEKTPUKHU, (POTOAJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAWHUIIBI W3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHbIE
yA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TMTATEIbHbIEC BEILIECTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOJBI, TMOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VJbLTATHI OCBOEHUS MPOTPAMMABI IO
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILEIO 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

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOTO OOIIETO 00pa30oBaHUS
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 MpaBWJIaMU U HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUN W
pacIlMpEeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOILIECHHSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HAacJE€AWI0, IOHMMaHUs 3HAYEHUS XHUMHUYECKOM HAyKHM B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEpPHOW HHQoOpmMaruen o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPECTABICHUS O COI[MATIBLHBIX HOPMax M MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, KOMMYHUKATUBHOW 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 MPOEKTOB, CTPEMJICHUS K  B3aUMOINOHUMAHHIO W
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 HAYYHOT'0 TIO3HAHUSI

MUPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE W XUMHUUYECKOW peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS TPUPOJIBI, B3aUMOCBS3SIX YEJOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
MO3HABaTEJbHBIC MOTHBBI, HANpABJICHHBIE HA TOJYYEHHUE HOBBIX 3HAHUU 10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOM W YHUTATENbCKON KYJIBTYpPHI, B TOM YHCIIE



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

UHTEpeC K OOyYEeHMIO U T[O3HaHWIO, J0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE LIEHHOCTH YW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 37I0POBBIA 00pa3 >KM3HMU, OCO3HAHUE IOCIEICTBUN M HEMPHUITHE
BPEAHBIX NPHUBBIUEK (YyHOTPEOJEHHS]  QJIKOroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTHUYECKOMY H3Y4YeHHIO Ipodeccuil W TpyAa pas3MyHOro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUTyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATILHOU CpeIE;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

HKOJIOTHYECKHU 1EIeCO00pa3HOE OTHOIIEHUE 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 MOBEIECHUS IpU padoTe ¢ BEUIECTBAMHU, & TAKXKE 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
YPOBHSI ~ DKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  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 MeTanpeaMETHBIX — pE3YyJIbTAaTOB  BBIACIAIOT  3HAYUMBIE IS
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 (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOpbIE O0OecneurnBarOT (OPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOU
JESITEIBHOCTH.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHHsI UCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHWH 3HAHWM:
PacKpbIBaTh CMBICT XUMHUYECKUX TOHATUN (BBIACIATHh UX XapaKTepHbIC TPU3HAKH,
yCTaHaBIMBATh B3aUMOCBSI3b C IPYTHUMH MOHITHIMH ), HCTIOTH30BATh TTOHITHS JJIs
OOBSCHEHUS OTIEIBHBIX (DAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPHUH
UL KJacCU(UKAIMM  XMMHYECKHMX  BEIIECTB M XHMHUYECKHX  PEaKIUi,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3UM MEXKIYy OOBCKTaMH H3yUCHWS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHHE TIPUMEHSATh B TMPOIECCe TO3HAHWUA TMOHATUA (NPEAMETHBICE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUK MOJICJIbHBIC 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
MPU3HAKN U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUSI:

YMEHUE WCIIOIh30BaTh TIOCTABIICHHBIE BOIPOCH B KAadeCTBE WHCTPYMEHTA
MO3HAHUS, a TakkKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETEHUE ONbITa 110 TUIAHWUPOBAHWIO, OPraHU3AMA W  TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpaATh, AaHAIM3UPOBATH M  HMHTEPIPETUPOBATH  WHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMCHSTh pa3IMYHbIie METOABI W 3alpoChl TPH IOUCKE W OTOOpe
uH(OpPMAIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJI BBITOJTHCHUS
y4eOHBIX W TIO03HABATEIBHBIX 3a7a4 ONPEICIAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJBb30BAHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANTBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAIUU U



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

yMEHUE  HCIOJb30BaTh M  aHaJU3UpOBAaTh B  IMpolecce  y4yeOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUSI 3aJi1aBaTh BOIPOCHI (B X0/€ auayiora W (Wiu) JUCKYCCHHM) MO CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYyIUpPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIHHO
BBINIOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHUS NPEJCTABIATh MOJYyUYEHHbBIE PE3YyIbTaThl IO3HABATEIBHOMN AEATENBHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JI€JaTh MPE3CHTAUIO PE3YyIbTATOB BBIIOJIHEHHUS
XUMHUYECKOTO DKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JTA0OpaTOpHOW 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 M COTJIACOBAHUS
no3uuil (00CyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOATEIBHO OIPEACNATh LEIu JACSITENbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUA TPH BBINOJHEHUM 33JaHAM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
WCITIOJIb30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEyIaraeMble B YCIIOBUU 3aJIaHUH.

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 |
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas
JIOJIsT XMMUYECKOT0 AJIEMEHTA B COCIMHEHUHU, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTA,
OCHOBAHUE, COJb, JJIEKTPOOTPULIATEILHOCTh, CTENECHb OKUCIICHUSA, XHMHUYECKas
peakis, KiaccuuKamus peakiuii: peakiiuu COSAUHEHUsI, PeaKIUi Pa3ioKEHHUs,
peakiuu 3aMelieHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKHE PEaKIINH,
TeIUI0BOM 3(PGhEeKT peakmuu, sSapo aToma, JJICKTPOHHBIN CIO0M aToma, aTOMHAas



opOuTanb, paguyc aroMa, XHMHYECKash CBs3b, TOJIApPHAsS W HEMOJSpHAs
KOBAJICHTHAsl CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoOBas J0Js
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

WJUTEOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHYECKUX MOHATHN U IPUMEHSTh 3TU
MOHATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

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

OTIPEIEISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTCTICHb
OKHCIICHUSI DJIEMEHTOB B OWMHAPHBIX COCAMHEHUAX, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJlaccy COeIMHEHUN 1o (opmyrnaMm, BHI XUMHYECKOH CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCIUHECHUSIX;

packpeiBath  cMblicn  Ilepuommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBATh  INOHHUMAHHUE  NEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB OT MX IOJIOXKEHUs B llepuonmueckoi cucreme, 3aKOHOB
COXPAaHEHHs] MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4E€HUS, 3aKOHAa ABOTAIpO;

ONKCHIBATh U XapaKTepHu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoil cUCTEMbI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyina (A-rpymnma)» u
«mobounas noxarpymnmna (b-rpymnmna)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wuMmeroTcs B Tabmune «llepuoanueckass cucrema
xuMudeckux snemMeHToB [[. M. MeHneneeBa» C 4YHCIOBBIMUA XapaKTEPUCTHUKAMH
CTPOCHHSI aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjpa, 0o0Ilee 4uciio
AIIEKTPOHOB U PaCHPEACICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIacCCU(ULIMPOBATh  XUMHUYECKUE  DJIEMEHThI, HEOPTaHUYECKUE  BEIIECTBA,
XUMHUYECKHE peakiuu (1o YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerIoBoMy 3P DeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX
KJIaCCOB, TOATBEpKAasi OINUCAHUE MPUMEpPAMH MOJEKYISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX KaUECTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALICHUI B PA3JIUYHBIX YCIOBUSX;
BBIUHUCIISIT OTHOCUTEJIBHYK) MOJIEKYJISIPHYIO U MOJISIPHYRO MACChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJTI0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU

peakIuu;
MPUMEHSATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON JESITCIIbHOCTH — aHajiu3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTeMaTU3alIuI0, KIIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIISCTB U

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

CJIEIOBaTh TPaBWJIAM TIOJIb30BAHUS XWMHUYECKOW TOCYAOW W JabOpaTOpHBIM
000OpyZI0BaHUEM, a TAKXKE MPaBUJIaM OOpAIICHHs C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSIMHA TI0 BBIMIOJTHEHUIO JITAOOPATOPHBIX XMMHYECKHX OIBITOB TIO



MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJA W KHCIOPO.A),
MPUTOTOBJICHUIO PACTBOPOB C OMPEICIEHHON MAaCCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKHUE JKCIIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB WIEJIOYEM M KHUCIOT C TOMOIIBK) HWHIWKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHX U IPYTHE).

K xoHIity o0y4yeHust B 9 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMHUYECKHI >SJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEINEHb OKHUCJIECHHS, XHMHYECKas
peaxius, XMuMU4ecKas CBsI3b, TEIUIOBOM 3(PPEKT peakiiu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALMS,
peakluy HOHHOTO 0OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTAHOBIICHHUE, AaJIOTPOMMUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUTMYeCKas),
KpUCTAJUINYECKasl PElIETKa, KOPPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaenbHo nomnyctuMas konuentpanus [I/IK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MTOHATUN U IPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY IJIi COCTaBJI€HUs (OpMyJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONPENENATh BAJICHTHOCTh MU CTENEHb OKHUCICHUS XUMHYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCAUHEHUSIX, 3aps]l HOHA IO
XUMHUYECKON (popmysie, xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cmbica  [lepumommueckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cHCTeMbl XUMHUYECKUX JJIEMEHTOB: Pa3ivdaTh MOHSITHS
«riaBHas noArpynna (A-rpyrma)» u «mnobounas noarpynma (b-rpynna)y, mansie u
OonbIIME  TEPHOJIbI, COOTHOCHUTh OO0O3HAYEHMs, KOTOpbIE HWMEIOTCS B
NEePUOIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 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(PUIIMPOBATh  XMMHUYECKHUE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIECTBa,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIECTB, MO
TermoBoMy d(h(eKxTy, MO HU3MEHEHUIO CTEMEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);



XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XMMHUYECKHUE CBONCTBA
MPOCTBIX M CIIOXHBIX  BEIIECTB, MOATBEpKIas ONHWCAHUE MpUMEPAMHU
MOJICKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;
COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOW AUCCOLMAIMUA KUCJIOT, IIEJI0YeH u
COJICH, MOJIHBIE U COKpAIIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO 0OMEHa, YpaBHCHUS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATHX PEaKIINiA;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTM OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCTUHEHUS, MACCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
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 COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yIIeKUCIIOro ras3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PAClO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHUJI-, HUOAUA-, KapOOHAT-,
dbocdar-, cunmkar-, cynbdar-, TUAPOKCUI-UOHBI, KAaTUOHBI AMMOHHUSI U HOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPaAllUd MBICIUTEIIBHON JAESATEILHOCTH — aHalIu3 WU
CHUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUECHUS CBOKMCTB BEIIECTB U XUMUYECKUX PEAKIINH,
CCTECTBCHHO-HAyYHBICE  METOJbI  TIO3HAHMS —  HAONIOZEHHE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Neo HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (MU pPOBHbIE)
KonrTpoabubie | IlpakTuueckue
n/m | MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE
NOHATHA
XuMusg — BaxkHas 00J1acTh
€CTECTBO3HAHUS U IIPAKTUYECKON 5 2 Bubnuoreka
P LLOK https://m.edsoo.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
BemecTBa 1 XuMHu4eckue peaknuu 15 1 Bubnmoreka
p LLOK https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nea 2. Baxknelimme npeacraBuTesu
HEOPraHW4eCKHX BellecTB
Bbunbnuoteka
Bosayx. Kucnopon. ITorsrue 00 okcumax 6 1
AyX PoA A LOK https://m.edsoo.ru/7f41837c
Bonopox.Ilorsarue o kuciaorax U COJISIX 8 1 Bubnuoreka
PO LLOK https://m.edsoo.ru/7f41837c
Bubnuoteka
Boma. Pactopsr. 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

CHCTEeMa XMMHUYECKHX snemMeHToB [. U 7 Bubnuoreka
T LIOK https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue aroma
Xumuueckas cBsi3b. OKHCIHTEIIBHO- 8 Bubnunoteka
BOCCTaHOBUTEJIBHBIE PEAKLINH 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 HanmeHnoBaHue pa3iesioB U TeM JyekTpoHHbIe (HU(POBBIE)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pazgen 1. BenmecTBo 1 XUMHYECKHE
peakuuun
1 [ToBTOpEeHMEe U yriayOnenue 3HaHUN 5 1 Bubnuoteka
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca LIOK https://m.edsoo.ru/7f41a636
5 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 Bubnuoteka
peakuuii LOK https://m.edsoo.ru/7f41a636
3 DNEeKTPOIUTHYECKAs TUCCOLIUALIHS. 8 1 1 Bubnuoteka
XUMHYECKUE PEAKIIMU B paCTBOPAX LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemeranibl M MX cOeTHHEHUS
1 OO61mas xapakTepuCcTHKa XUMUYECKIX 4 1 1 Bubnuoteka
anemeHToB VIIA-rpynmsl. ["anorenst LIOK https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2 aiieMeHToB VIA-rpyrmel. Cepa u eé 6 Bubnuoreka
PYTHIBL £.€p LlOK https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3 anemeHTOB VA-rpymmebl. A3ot, pochop u 7 1 Bubnuoreka
PYITIBL. ’ P LOK https://m.edsoo.ru/7f41a636
HAX COEIUHEHUS
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX
4 aieMeHTOB IVA-rpymnel. Yriepon 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 MeTamibl 1 UX COSAUHEHUSI 16 Bubnmoreka
A LLOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
BemiectBa u Matepuansl B ;KU3HU 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

INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne m/m Tema ypoka Bcero JJICKTPOHHEIC HPPOBLIE
o0pa3oBaTte/ibHbIE PecypcChl
Jara
4acoB
IIpeamer xumuu. Pois
1 XUMHUU B KU3HU 1 bubnmmoreka
yenoBeka. Tena u OK https://m.edsoo.ru/ff0d210c
BEIIIECTBA
2 IlonsaTne o meTomax 1 Bbubnnoreka
[TO3HAHKS B XMMHH ITOK https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota No
1 «IIpaBuna pabotsl B
3 J1a00paTOPUH U IPUEMBI 1 bubnuorexa
oOpalieHus ¢ IHOK https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyIOBaHUEM)
y | e
) . IHOK https://m.edsoo.ru/ff0d26ca
pazzieneHus cMecen
[TpakTuueckas padora No
5 2 «Paznenenne cmeceit 1 bubnuortexa
(Ha mpUMepe OYMCTKH LIOK https://m.edsoo.ru/ff0d28c8
TTOBapEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 bubsmotexa
y IHOK https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE ITTEMEHTHI. 1 bubnmnoreka

3Haku (CUMBOJIBI)

IMOK 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

HpOCTHC " CIIOXKHBIC

Bbubanoreka

8 BEILIECTBA LOK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE bubnmnoreka
YYCHHUE IHOK https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA
10| Xonaeoxas popuiyna BuGmorera
pMYIa. LOK https://m.edsoo.ru/ff0d2eae
BanentHoCTE aTOMOB
XHUMHYECKHUX DJIIEMEHTOB
OTHOcHUTENbHAS aTOMHAs
11 macca. OTHocuTenbHaS Brbmiorexa
) LOK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
MaccoBast 1o
12 XUMHUYECKOI0 DJIEMEHTA B Bubmuorexa
OK https://m.edsoo.ru/ff0d350c
COeIMHEHNH
13 KonmuecTBo BemecTna. bubnuoreka
Moinb. MosnsipHas macca L{OK https://m.edsoo.ru/ff0d5230
dusnueckue u
14 XUMHYECKHE SIBICHUS Bubmiorexa
‘ IIOK https://m.edsoo.ru/ff0d37fa
XUMUYecKasi peakius
15 | mporesams smormcercrx BuGanorexa
P . IOK https://m.edsoo.ru/ff0d3al6
peakuuit
3aKOH COXpPaHEHUSI MACChI
16 BeliecTB. XUMHUYECKUE bubmorexa
) IOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrancineHus KoJImMyecTna,
Bubnuoreka
17 MAaccCEI BEIECTBA 110

YPaBHCHHUAM XUMHNYCCKUX

IHOK 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 O6o06mmeHue u bubnuoreka
CUCTEMATHU3aIUs 3HAHHH IHOK https://m.edsoo.ru/ff0d40c4
o | Kamonmaanpars
t IHOK https://m.edsoo.ru/ff0d4290
XUMUYCCKUEC PEAKITHI
Bo3ayx — cMech ra3os.
21 CocraB Bo3ayxa. bubnuorexa
Kuciopomx — sneMeHT u HOK https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnveckue u
XUMHUYECKHUE CBOWCTBA
22 KHUCJIopoJia (peakiuu bubmotexa
LIOK https://m.edsoo.ru/ff0d4614
OKHUCJIEHUS1, TOPEHUE).
[TonsiTne 06 okcumax
CriocoOsl nostyueHust
| s
paTop LOK https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJICHHOCTH.
IIpuMeHeHne Kucnopoaa
TemnoBoii a3 ekt
XUMHYECKON PEaKInu,
24 MTOHSATHE O bubnuorexa

TEPMOXUMHUYECKOM
YPaBHEHHUH, 3K30- U
SHAOTEPMUYECKUX

IMOK 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

bubnmoreka

25 BO3JIyXa, CIIOCOOBI €ro IHOK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora No
26 3 no teme «llonyuenue u bubnuoreka
coOupaHue KUCIOPO/a, IMOK https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €r0 CBOMCTBY
| orewem
P HIECTBO. LIOK https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpupone
duznveckue u
28 XUMHUYECKHUE CBOWCTBA bubnuortexa
Bogopona. [Ipumenenune IHOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 [TonsTHe 0 KHUCIIOTAxX U bubnmnoreka
COJISIX LOK https://m.edsoo.ru/ff0d50d2
30 Crioco6bI moTy4eHust bubnuorexa
BOZIOPOJIa B TaOOpaTOpHu ITOK https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne
31 4 no teme «llomyuenue u bubnmnoreka
coOupaHue BOJ0OPO/Ia, IMOK https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE ETO CBOMCTB)
30 MounsipHblit 00BEM razoB. bubnmnoreka
3akoH ABOrasipo IHOK https://m.edsoo.ru/ff0d542¢
Brruncnenus o0néma,
13 KOJIMYeCTBa BEIIECTBA bubnmoreka

rasa 1o €ro U3B€CTHOMY
KOJIMYCCTBY BCHICCTBA

HOK 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
Brruucnenus o00EM0B
34 | peaxtumn maocrone | 1 bubmmoteka
beax . IHOK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOILICHUI Ira30B
dusnveckue u
35 XUMHYCECKHE CBOKMCTBA 1 bubmorexa
IHOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHMHA. 1 bubmmoreka
[TonsiTue 06 MHIUKATOpax IHOK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
Hacrimennsie n
37 HEHACHIIIICHHBIC 1 bubmmoreka
pacTtBopsl. MaccoBas IIOK https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIIECTBA B
pacTBope
[IpakTuueckas padora Ne
5 1o Teme
38 | pacemopon e 1 bubmioreia
P POBC . HOK https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIE paCTBOPEHHOTO
BEIIIECTBAY
o | Koot para ez |
PO IHOK https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
o |
T, IOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
| 41 | [TosrydeHune u | 1 | bubnnoreka



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

XUMHAYECKHE CBOICTBA ITOK https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUJIOB
OcHOBaHHS: COCTaB,
42 KJIacCU(UKAIIHS 1 Brbmorexa
’ IMOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
Ilonyyenue n
43 XHMZEGCKHe CBOMCTBa 1 bubmorexa
. IHOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
KwucmoTsl: cocTas,
44 KJIaccH(pUKAIHA 1 Brbmiorexa
’ ITOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
ITonyyenue u
45 XHMZzeCKHe CBOMCTBA 1 Bubmiorexa
IIOK https://m.edsoo.ru/ffOdfee2
KHCIJIOT
Comnu (cpennue):
46 HOMEHKJIATypa, CIIOCOObI 1 bubnuoreka
MOJTYYCHHSI, XHMHYCCKUE IIOK https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckas padora No
6. Pemenue
AKCIEPUMEHTAIbHBIX
47 3a7a4 110 TEME 1 bubmaorexa
ITOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX
COCIUHEHUI
I'eneTnyeckas CBsI3b
48 MEXy Kiaccamu 1 bubnuoreka
HEOPraHUYeCKUX IIOK https://m.edsoo.ru/00ad9a50
COeTMHEHUI
| 49 | O06o0meHne u | 1 | bubmmoteka



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

cucTeMaTu3anusd 3HaHUU

IHOK https://m.edsoo.ru/00ad9ch?2

KontponbHas padota Ne3

50 1o Teme "OCHOBHBIE bubnmoreka
KJIACChI HEOPTAHHMYCCKUX IOK https://m.edsoo.ru/00ad9ela
coeqrHeHnn"
IIepBble ONBITKH
51 EJI;II?/ICI:‘I;IG(%)I;I(I;I?(H;IHP;MGHTOB bubmorexa
’ IHOK https://m.edsoo.ru/00ad9ffa
[lonsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
50 [lepuoanueckas cucrema bubnuortexa
XUMHUYECKHUX DJIEMEHTOB IIOK https://m.edsoo.ru/00ada52c
. . MennieneeBa
53 [Iepuonapl, rpynisl, bubnuorexa
HOJITPYIIIBI IIOK https://m.edsoo.ru/00ada52c
CrpoeHne aTOMOB.
54 CocTtaB aTOMHBIX SI7I€ bubmorexa
AP IHOK https://m.edsoo.ru/00ada342
H3oTtomns
CrtpoeHnue 371eKTPOHHBIX
0007109€K aTOMOB
55 3JIEMEHTOB bubmotexa
. IIOK https://m.edsoo.ru/00ada6bc
[Tepuonnueckoit CUCTEMBI
. . MenaeneeBa
XapakTepucrrka
XUMHUYECKOTO JI€MEHTA
56 IO €T0 MOJIOKCHHIO B bubamorexa
. IHOK https://m.edsoo.ru/00ada824
Ilepnonnueckoii cucreme
. . Menneneena
57 3HavyeHue bubmuorexa

[lepunoanyeckoro 3akoHa

ITOK https://m.edsoo.ru/00ada96e



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
https://m.edsoo.ru/00ada96e

JUIS. pa3BUTHS HAYKU U
npaktuku. J. U.
MeHeneeB — y4€HBIN,
MeJaror U rpaxJIaHuH

DNEeKTpOOTPULIATETbHOCTh

bubnmmoreka

58 ATOMOB XHMHIHCCKHX IHOK https://m.edsoo.ru/00adaab8
DJIEMEHTOB
59 Honnasg xumMuueckas bubnuoreka
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBasienTHas nonsipHas bubnnoreka
XUMHUYECKasl CBS3b ITOK https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenosipHas bubnmnoreka
XUMHUYECKasl CBS3b IHOK https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIEHUS bubmaorexa
1 IHOK https://m.edsoo.ru/00adae28
OKUCIUTEIILHO-
63 BOCCTAHOBUTEJIHLHBIE bubmorexa
m IOK https://m.edsoo.ru/00adb076
peakuuu
64 OKuCIUTENN U bubanoreka
BOCCTaHOBUTEIIN ITOK https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4
65 o TeMe «CTpoeHue bubmnnoreka
aToMa. XHUMHYECKast IHOK https://m.edsoo.ru/00adb486
CBSI3b)
66 O0006111eH1E U bubnuoreka
CHCTEMAaTH3aIUs 3HAHUI ITOK https://m.edsoo.ru/00adb33c
67 O06001menue u Bbubmunoreka
CHCTEMAaTH3aIus 3HaHUH ITOK https://m.edsoo.ru/00ad9ch?2
68 O06001menue u Bbubnunoreka

CHCTEMaTH3aINsI 3HAaHUH

ITOK https://m.edsoo.ru/ff0d61c6



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
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

9 KVIACC

Ne i/m

Tema ypoka

Bcero

Jara

JIeKTPOHHBbIE HU(PpoBbIe 00pa3oBaTebHbIE
pecypcsl

[Tepuoanueckuit
3aKOH.
Ilepuonuueckas
CHCTEMa XMMHYCCKHX
anemenToB 1. U.
Menaeneena

bubarnoreka I{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB
XUMHYECKUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOIOB

bubanoreka I{OK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HCOPTraHNYCCKUX
BELIECTB

bubaunoreka I{TOK https://m.edsoo.ru/00adb7e?

Buns! xummnyeckon
CBA3H U THUIIBI
KPUCTAIUTMYECKUX
peLETOK

bubarnoreka I{OK https://m.edsoo.ru/00adbac6

KonTponbnas pabota
Nel mo Teme



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

«IToBTOpEHUE N
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/I€JIOB
Kypca 8 kiaccay

Knaccudpukanus
XUMHYECKHUX
peakuuii mo
pa3IMYHBIM
MPU3HAKAM

bubarnorexa I{OK https://m.edsoo.ru/00adbch0

ITonsTHE O CKOpOCTH
XHUMHYECKOH
peakuuu. [lonstue o
TOMOTEHHBIX 1
reTEPOreHHBIX
peaKusIx

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

ITonsatue o
XHMHYSCKOM
PaBHOBECHUH.
@akTopbl, BAUSAIOIINE
Ha CKOPOCTh
XUMHYECKOM
peaKkiuu u
MOJIOKEHHUE
XUMHYECKOT0
paBHOBECHS

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

OKHUCIIUTEITBHO-
BOCCTAHOBUTEIILHBIE
peaknuu

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

10

Teopus
BJIEKTPOIUTUYECKON
JUCCOIUAIUY.
CuiibHBIC U Ci1a0bIe

bubmmoreka [{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

3JIEKTPOJIUTHI

11

WNonHble ypaBHEHUS
peakuuii

bubnuoreka IHOK https://m.edsoo.ru/00add448

12

XHUMHYECKHE
CBOMCTBA KUCJIOT U
OCHOBaHUI1 B CBETE
npeACTaBICHUN 00
3JIEKTPOJIUTUYECKON
JIFCCOLAIIAN

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

13

XnuMHuyeckue
CBOICTBa COJIcH B
CBETE
npeACTaBICHUN 00
3JIEKTPOIUTAYECKOMN
JIMCCOLAIIAN

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

14

Tlonsarue o
TUIPOJIU3E COJICH

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

15

O06001IeHne 1
cUCTEMAaTHU3alUsA
3HAHUH

bubaunoreka I{TOK https://m.edsoo.ru/00addd12

16

[IpakTnueckas
pabora Ne 1.
«Pemenne
AKCIEPUMEHTAIbHBIX
3a7a4»

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

17

KonTponbHas pabota
Ne2 1o Teme
«INEeKTPOIUTHYECKAS
JIFCCOITHAITHS.
XUMHUYECKHE
peakuuu B

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



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

pacTBOpax»

18

O61as
XapaKTEePUCTHKA
raJIoreHOB.
XHUMHYECKHE
CBOMCTBa Ha
puMepe XJIopa

bubnuoreka IHOK https://m.edsoo.ru/00addfe2

19

XI1I0pOBOAOPOI.
CongHas KUCioTa,
XHMHYECKHE
CBOICTBA,
MOJTy4YeHUeE,
MIPUMCHCHHE

bubaunoreka I{OK https://m.edsoo.ru/00adel04

20

[IpakTnueckas
pabota Ne 2 o Teme
«Tommyuenne
COJIIHOW KHCJIOTHI,
HU3y4CHUE e€
CBOWCTB»

bubarnoreka I{OK https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHAX
peakiuii, eciu OJ1H
W3 peareHTOB JaH B
H30BITKE

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

22

O61mas
XapaKTEPUCTUKA
ayieMeHTOB VIA-
TPYIIIIbI

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

23

AnnorpomnHsie
MOJIU(UKAILIIH CEPBI.
Haxoxnienue cepsl u

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



https://m.edsoo.ru/00addfe2
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

€€ COeJMHECHUH B
MIPUPOJE.
XuMHUYECKue
CBOICTBA CEPhI

24

CepoBoaopo,
CTpOEHHE,
¢busnveckue u
XUMHYECKHE
CBOMCTBA

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

25

Oxcuppl cepsl.
CepHas KucIoTa,
¢busnveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHNE

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

26

XUMUYECKUE
peakLuu, JIexKamue B
OCHOBE
MIPOMBILIIEHHOTO
croco0a Mmoyry4eHus
CEpPHOM KUCIIOTBHI.
XUMUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COEJIMHEHMSIMU CEPBI

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

27

Brraucnenne
MacCOBOH J0JIU
BBIXOJa TPOJIYKTA
peakuuu

bubmmoreka L{TOK https://m.edsoo.ru/00adec8a

28

OO61mas
XapaKTEPUCTUKA
3J1eMeHTOB VA-

bubarnoreka I{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

rpynmnsl. A3o0T,
pacrnpocTpaHeHHE B
MIPUpPO/IE,
(dbuznveckue u
XUMHUYECKHE
CBOMCTBA

29

AMMHak, ero
(dbuznveckue u
XUMHUYECKHE
CBOWCTBA, MOJyYCHHE
Y IPUMCHCHUE

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

30

[IpakTnueckas
pabota Ne 3 o Teme
«Tommyuenne
aMMUakKa, U3y4eHHe
€ro CBOMCTB)»

bubmmotexa L{OK https://m.edsoo.ru/00adf180

31

A30THas KUCIoTa, €€
¢buznueckue u
XUMHYECKHE
CBOMCTBA

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

32

Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE
MUHEPaTbHBIX
yIoOpeHuit.
XUMUYECKOE
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COEJIMHEHMSIMU a30Ta

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

33

®docdop. Oxcun

docdopa (V) u
dbochopHas kucnora,

bubarnorexa I{OK https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

¢busnveckue u
XUMHUYECKHE
CBOMCTBA, OJIyYCHUE

34

Hcnons3zoBanue
docdaroB B kauecTBe
MUHEPATBHBIX
yInoOpeHuit.
3arpsi3HeHUe
IIPUPOJHOM Cpebl
dbocharamu

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

35

Yraepon,
pacrpocTpaHeHue B
MIPUPO/IE,
¢busnveckue u
XAMUYECKHE
CBOICTBA

bu6mmoreka I{OK https://m.edsoo.ru/00adfd9c

36

Oxcunsl yriepona,
ux Qusnyeckue u
XAMUYECKHE
CBOIICTBA.
OKOJIOTUUECKHE
poOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM YTJIepo/ia
(V)

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

37

VYroapHasa KUCIOTA U
eé conu

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

38

[IpakTrueckas
pabota Ne 4 o Teme
"Ilonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas

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



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

peaxius Ha
KapOoOHaAT-NOH"

39

[TepBoHauasibHBIE
MOHATHS 00
OpPraHUYECKUX
BEIIECTBAX KaK O
COCAUHEHMIX

yriaepoaa

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

40

Kpewmuuii u ero
COCJIMHECHHUS

bubmmoteka LITOK https://m.edsoo.ru/00ae080a

41

[Ipaktrueckas
pabora Ne 5.
Pemenne
3KCIEPUMEHTATBHBIX
3a/1a4 10 TeMe
«Baxueimue
HEMETAJUIbl U UX
COCIUHEHUS»

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

42

KonTponbnas pabota
Ne3 o Teme
«Baxneiimue
HEMETAJIJIBI U UX
COCTUHEHHUS

bubanoreka I{OK https://m.edsoo.ru/00ae0el8

43

O61mmas
XapaKTEpPUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJlJIOB.
MerTannuueckas
CBSI3b U
MeTaJndyecKas
KPUCTAJUTMYECKAst

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



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

peIéTKa.
dusnueckue
CBOIICTBa METAJIOB

44

XUMUYECKue
CBOWCTBA METAJLIOB.
DIIEKTPOXUMUYECKU I
PAL HAIPSDKEHUM
METaJUJIOB

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

45

OO011e Croco0bl
MOJTyYEHUS
MeTaanoB. CIIIaBEIL.
Breraucnenus 1o
ypaBHEHUSAM
XUMHYECKHUX
peaKkIui, eciii OJIMH
W3 peareHTOB
COJICPKUT IIPUMECH

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

46

[TonsiTHe 0 KOppO3UN
METaJUIOB

bubanoreka I{TOK https://m.edsoo.ru/00ael278

47

[IemouHble METAIIIBI

bubmmotreka [{TOK https://m.edsoo.ru/00ael4b2

48

OKcunasl 1
THJIPOKCHJIBI HATPHS
U Kanus

bubmmotreka [{TOK https://m.edsoo.ru/00ael4b2

49

I[lenoyHO3EMEIBHEIE
METaJIJIBl — KaJIbITHH
1 MarHum

bubmmotreka L{TOK https://m.edsoo.ru/00ael5e8

50

Baxueiinime
COE€IUHEHUS KaJILIIU

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

51

O06001IeHne 1
cUCTEMATU3ALU
3HAHUH



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
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

JKécTtkocTh BOIBI U
CIIOCOOEI €€
yCTpaHEHUS

bubnuoreka I{OK https://m.edsoo.ru/00ae1886

53

[IpakTuueckas
pabota Ne 6 1o Teme
"YKEcTKOCTL BOABI U
METO/JIbI €€
ycTpaHeHus"

bubnuoreka I{OK https://m.edsoo.ru/00aelae8

AnmroMuHUH

| bubmuorexa LIOK https://m.edsoo.ru/00aelc64

55

AmpoTtepHbie
CBOWCTBA OKCUJA U
T'HJIPOKCHJIA

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

56

Kemeso

bubanoreka I{OK https://m.edsoo.ru/00aeld86

57

OKcuapl,
THJIPOKCHUJIBI H COJIH
xenesa (I1) u xxenesa

(1)

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

58

O0600111eH1E U
CHUCTEMATH3AINA
3HaHUH

59

[TpakTnueckas
pabota Ne 7.
Pemenne
JKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxxneimue
METaJUTBI U X
COCTUHEHU

bubmmoreka L{TOK https://m.edsoo.ru/00ae3de8

60

Brruucienus mo
YpaBHEHUSIM
XUMHUYECKUX

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



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

peakuuii, €ciii OJUH
W3 PeareHTOB JiaH B
HA30BITKE UIIN
COJICP)KUT MPUMECH.
Breraucnenus
MAacCOBOH J0JIU
BBIX0/1a MTPOJIYKTa
peakuuu

61

O06006111EHE U
CUCTEMATU3ALUSL
3HAHUH

62

KonTponbhas padota
Ne4 1o Teme
«Baxxneimmue
METaJUIbI U UX
COCIMHEHUS

63

BemecTtBa n
MaTepHabl B
MOBCEIHEBHOM
JKU3HHU YeI0BeKa

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

64

XHUMHUUECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl

bubmmoteka [{OK https://m.edsoo.ru/00ae4270

65

Pone xumun B
pereHnn
DKOJOTHYECKUX
npobiem

bubarnoreka I{TOK https://m.edsoo.ru/00ae4270

66

O0600mIeHne 1
cUCTEMATU3AlU
3HAHUH

bubaunoreka I{OK https://m.edsoo.ru/00ae0dOa

| 67

| O600611eH1E 1

|1

| bubmmoreka LIOK https://m.edsoo.ru/00adb33c



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

CUCTEMATH3AIIN
3HaHUU

O0600111EHE U

68 CHCTEMAaTHU3aLUs 1 bubnuoreka IJOK https://m.edsoo.ru/00ad9ch?2
3HAHUHU
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

Xumust: 8- kiacc: 6a30BbIi ypoBeHb: yueOHuk/I'adpue jisn O.C., Octpoy moB WU.T'.,
CnankoB C.A. M.IIpoceenienue. 2024 1.
Xumust: 9-1 knacc: 6a30BbIi ypoBeHb: yueOHuk/I'adpue sisi1 O.C., Octpoy moB N.T".,
CnankoB C.A. M.IIpoceenienue. 2024 1.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

bubmmoreka IIOK

POIII

MDOII

SIkmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

O0opynoBaHne HEHTPA eCTECTBEHHO-HAYYHON U TEXHOJIOTNYeCKOM
HanpaBJieHHocTH «Touka pocTa»

YUYEBHOE OBOPYJIOBAHUE
JlabopatopHoe o0opyoBanue, tadoparopust «Habopst OI'D o xumum»

ObOPYTOBAHUE JIJIS1 IPOBEJEHUA JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIM

[TpoexTop. HoyTOyxk.






























