


HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHWU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepabHON padouell MporpaMmel
BOCIIUTAHUS U C YUETOM KOHLEMIIMY MPEnogaBaHusl y4eOHOro mpeamera « X uMHusH»
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma 1Mo xuMuM Na€T MPEACTABICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYAIOLIUXCS CPEICTBAMHU YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTeNbHOE MpeMETHOE coJiep>KaHue,
MpeayCcMaTpUBAET paclpelelieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
paszzmenaM M TeMaM MPOrpaMMbl MO XHUMHH, OMPEEISeT KOJWYECTBEHHBIC U
KayeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEIBHOCTh  U3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4YEOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcs, ONpeaeNseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs, a TakKe TpeOOBaHUMN K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3yUYCHHsI TIPEIMETa i OCHOBHBIX
BHJIOB y4eOHO-IIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocss 10 OCBOSHHIO
y4e0HOTO coJiepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOW st (OpPMUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAXKHYIO
posib UrparoT (GopMUpyEeMble XUMHUEH MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TNI0O0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPIETHUUECKOMH,
MTUIIEBOM ¥ KOJIOTUYECKON OE30MaCHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
dhopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUSI U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  Y4eOHOW JIeATeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYarOIInXcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAy4HBIM 3HaHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIITUXCS.

JlaHHble HampaBieHUs B OOYYEHWHM XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKOM
comepkaHusi  y4eOHOTO  TpeaMeTa, KOTOPBIM  SBIAETCA  IEAarorMuecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHSITHI XUMHHU, OCHOB
HEOPraHMYEeCKONM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHM
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl MO XMMHUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOI
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMHYECKOH CBSI3U;

— TMpEeACTaBICHUN 00 JIIEKTPOIUTHYECKOW JUCCOIMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMAaTPUBAIOTCS HA OCHOBE OJMIIMPHUUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEA0BATENIHHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYCHHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue TMporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MIPEJICTABJICHNUS] O XUMHAYECKON COCTABJISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMUs B Hayke. V3ydeHue XMMUU MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buomorus. 57 kiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHUH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON
NEATETbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX O00OO0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHMsSI TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-NO3HABATENBbHON M y4eOHO-HCCIIEN0BATENbCKOM
JESTENbHOCTH, OCBOEHMU MpaBHil 0O€30MacHOro oOpalleHHs ¢ BEIIeCTBaMHU B
[TOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O O0IIETr0 0Opa3oBaHMs BaXKHOE
3HAaY€HHE MPUOOPENH TaKHUe 11U, KaK:

— (OpMHUpPOBAHHE MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOYyYEeHHS Ha CHCTEMAaTHYeCKoe IMPHOOIIECHUE
oOy4Jaronmxcss K CamMOCTOSITEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAyYHBIM
METOJIlaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIOBUA, CIOCOOCTBYIONTUX MTPHUOOPETECHUIO 00yJarOIIMMHUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (dopmupoBanne oO0uel (YHKIMOHAJBHOM W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATb W OILICHUBATh SIBICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMUU, TPUMEHSATh UX IMPU pPEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU IEATEIIBHOCTH;

— (QopmupoBanue y o0Oy4arOUmMXcs TYMaHUCTHYECKHUX OTHOIIEHU,
NOHUMAaHUSI 1EHHOCTH XUMHYECKUX 3HAHUM 711 BBIPAOOTKH DKOJIOTHYECKH
[IEJIeCO00pa3HOro TMOBEJAEHUST B ObITY WU TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOAHOM CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMS OOILEYENIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUiIs M HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHusl.

OOmee 4MCIO YacoB, OTBEACHHBIX MJIs M3YYEHUS] XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

IIpenmer xumuun. Posb XMMHUM B KU3HU 4YellOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTOMax Mo3HaHWs B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHusi CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JEMEHThl. CHMBOJIBI XUMUYECKHUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewmecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTHOcCUTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IAWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYECKNE U XUMHUYECKHUE SBIICHHUS. XUMHUUYECKasl PEaKkus U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIHl (COeAUHEHUS, PA3JIOKEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy10#, mpaBmwiaMu paboThl B JabOpaTOpuu U
npuémMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBAHUEM, U3YUYEHHE U OMHMCAHHE
¢u3nyecKkux CBOWMCTB O0pa3llOB HEOPraHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢usnyeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTHUPAHHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCALMsI BOJIbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIMBAHHE
MEJHOU MPOBOJIOKHU, B3aUMOJECICTBUE MEJIa C KUCIOTOM) ABIEHUH, HAOII0IEeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kere3a ¢ pactBopoM conu meau (1),
U3Yy4YEHUE CIOCOOOB PA3ENICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBIIIApUBAaHUE, JUCTUIUISUA, XpoMaTorpadus, IpoBeJeHNE OYUCTKU MOBAPEHHON
coiii, HaOMIOJCHHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapocTepKHEBBIX).

Ba:kHeilimue npeacTaBuTe/ I HEOPraHMYECKUX BellECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopox — aneMeHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kucnopona. CrocoOsl



MOJYYEHHs] KHCIOpOJa B JA0OpaTOpuM U MOPOMBINUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — aJJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peakluuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yroib M METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT U mpoctoe BeniecTBo. HaxokaeHue Bomopona B
npupojae, GU3MYECKMe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nosny4yeHust. Kucnotsl u comnm.

MomnspHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMHUECKUM YPaBHCHHSM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb. PacTBOpBL
HacpilieHHble M HEHACBIIIEHHBIE PacTBOpPHl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10Ji4 BEMIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4yeaoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbe) U
HecosieoOpasyromue. HomeHnkmarypa okcumoB. Dusznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. Ouszndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnueckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJIECIICHUE COAEPKaHUsI KUCIOpOAa B BO3AYyX€, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyUYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus: TopeHust (Mokapa), O3HAKOMJIEHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, paClO3HABAHUE W M3YyUYCHHE
CBOMCTB BoJOopojAa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcugom meau (11)
(BO3MO’KHO HCITOJIb30BaHUE BHUJIEOMATEpUaioB), HAOIOAeHNE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEW paCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHUE BHEOMATEpPHAIIOB),



HCCJIEIOBAHNE O0pa3slLoOB HEOPraHWYECKHUX BELIECTB pPa3JUMYHBIX KIIACCOB,
HAOJII0/ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3auMmojeiicTBus okcuga menu (II) ¢ pactBopom cepHOM KHUCIOTHI,
KHCJIOT C MeTajulaMH, PEAKUWW HEUTPAIHU3aLWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
JKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BakHenlne KIacChl HEOPraHUYEeCKHUX
COCIMHEHUI.

Iepunoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBA3b.
OxucINTEeTIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHU

[lepBble TOMBITKM KIACCU(DUKAIMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCH/IBI
Y TUAPOKCHJIBL.

ITepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. 1. MenneneeBa. [leprobl
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YEK aToMOB TmepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHWMHYECKHUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbId U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  oxkucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pas3loB BEUIECTB METANIOB W HEMETAIOB, B3aUMOJICHUCTBHE
TUAPOKCUIA LHMHKA C pacTBOpPaMHM KHCIOT W IIENOYEH, NPOBEAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHNUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed MPU U3YUYEHUM XUMHH B 8 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHbIX
MOHSTUIM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IHUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSATHUS: HAY4YHBIN (DakT, rumoresa, TeOpwHs,
3aKOH, aHallu3, CHHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®usuKa: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ileproauueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM DJJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALNINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IWYHbIM KjlaccaM HEOPraHHMYECKUX
COEIMHEHUI, TEHETUYECKAsl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX peaKkIuii MO pa3IndHbIM MpU3HAKaM (TI0 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMM BEMIECTB, MO TeIioBOoMYy 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHATHE O TOMOTE€HHBIX U TeTepOreHHBIX
peakuusax. [londarue o karanmuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU MU TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKUnu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOTI' O OanaHca.

Teopus 3JIEKTPOTUTAYECKON TUCCOIUALINU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHW3M OHMCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMHuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cllaOble 3JIeKTPOTUTHI.

Peakuuu noHHOro oOMeHa. YcioBusl IPOTEKaHMsI PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM UM coOJeil B CBeTE MPEACTaBICHUI 00 3IEKTPOIUTHUYECKOU
mucconmanuy. KauectseHHble peakiny Ha HOHBL. [IoHsATHE O TUAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMETalioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AUCCOLMALUMU KHUCIOT, IIEJIOYER U COJIer
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MATEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLU
(ropeHue, peaklMH pa3loKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX coeMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeneHu okucieHusa. CTpoeHue u (PpU3ndyeckue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBHE C MeETaJlaMd, HEMETaJlJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas KuciaoTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxkHeillne XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu OKHucieHHus. CTpoeHue W (PU3HUECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cephl. AJIIOTPOITHbIE MOAU(DUKALIUN KUCIOPOAa
U cepbl. XUMHUECKHe cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHYECKHME CBOMCTBa (00mIME  Kak
NpeJCTaBUTeNd Kjlacca KHUCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeXalle B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJIy4eHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucinoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peaKkuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHMA B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’XKAIOIIeH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPaICHUS.

OOmmast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpOCTPaHEHHWE B IPHUPOJE,
¢dbu3nyUeckre U XuMuuecke cBoiictBa. KpyroBopot azora B mpupoze. AMMHUAK, €ro
(du3MYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydYeHne U npuMeHeHune. Colu aMMOHUS,
uX (U3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJdy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KarOIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
altoTponHeie Moaudukanuu dochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznyeckue 1 XMMUYECKUEe CBOMCTBA,
nosryuenue. Mcnonap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpoJa,  aJUIOTPOIHBIE
MOAM(UKALIMKA, PACHPOCTPaHEHHUE B MpuUponae, (U3NYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuibl yriepoaa, ux
bu3nueckue W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBICE OPTaHU3MBI,
MOJIy4eHHE W TPUMEHEHUE. DKOJIOTHYEeCKHUEe MpPOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOMCTBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHbBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl UX mepepaloTku (OEH3MH), UX POJb B OBITY U HPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN BayKHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poiii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcunie kpemuus (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
ObITY, B IIPOMBIIIUNICHHOCTU. BakHeliue cTpouTeIbHbIE MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTrO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJSHOM KUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOII0/IEHUE TTPU3HAKOB
UX TMPOTEKaHUs, OMBITHI, OTpa)karomue (HU3NUECKUEe W XUMHUYECKHME CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  CcOeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHUE Mpolecca OOyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(hat-
WOH W HaOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYEeHUE,
coOupaHue, pacrno3HaBaHWE MW H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJCHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (ochaT-uOH U U3yUYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3yUYCHHE Moienen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YyTIEM U
YCTPONCTBOM MPOTUBOTas3a, MoOJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3y4YEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX pPEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoOBl TIONTy4YeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTainb, YYTyH, AIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: nojioxkeHue B [lepuoauyeckoid cucteMe XUMHUYECKUX
snemeHnToB JI. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXxOXJEHUE B MPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIeIOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMd W KaJIbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux dneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXx0XJEHUE B Npupoae. Pu3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KaiblUs (OKCHI, THAPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJroMuHUN: TI0N0)keHUE B [leproinueckor CUCTeME XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxAeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoit cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJAEHUE B npupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, rupokcuibl U cou xxenesa (II) u xeneza
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMHU, H3y4YE€HHE  PE3YyJbTaTOB  KOPPO3UU  METALIOB  (BO3MOMKHO
WCIIOJb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[USI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKEJie3a
(I) u xenesza (I11), meau (II), HabmroeHNE U oNMKcCaHUE MPOILIECCOB OKpAIIMBAHUS
IJJAMEHH MOHAMU HATpUsl, Kaluig ¢ KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxueiime
METaJUIbl U UX COCTUHEHUS».

XuMHS M OKPYXKAOLIAA cpea

BemectBa u marepuanbl B IMOBCEIHEBHOM >XKM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momorrs npu
XUMHYECKUX OJKOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeibHas 0MyCTUMAast
KOHIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B peneHun 3K0JI0THYECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpasiioB MaTepuaoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIE
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed MpPU U3YYEHUM XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCUPUKalUs, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBBIN
3 PeKT, TEXHONOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PagUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJIyIIPOBOJHUKH, JUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEI0, OO0bEM,
arperaTHoe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuHEpanbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJIbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4YEeHHMs] XUMUU B €IMHCTBE Y4YeOHOU H
BOCHUTATEIILHON AECSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUINCKUMHU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd U HOPMaMU TMIOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYArOIINXCA.

JIngyHOCTHBIE ~ pe3yibTaThl  OTpPaXalOT  TOTOBHOCTb  OOyYarommuXxcs
PYKOBOJCTBOBATbCSI CUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMH U
paclIMpEHUE OIIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) nIaTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUIO0, NMOHWMAaHWs 3HAYEHUS XMMHYECKOW HAyKH B KU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIME O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONH KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM M JAPYIMX  BHJAX
JESTENHHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHW MACSTEIBHOCTH MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TpoLEcCe ATOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHWE W TNOCTYIIKM CBOMX TOBAapUUIEH C MO3ULIHNU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIC MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaAOII0JaeMBIX IIPOIICCCOB W SIBJICHUH,
MO3HABATENIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM paboOThl C Y4eOHBIMU TEKCTaMHU, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CPEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K €aMOOOpa3OBaHMIO, NPOEKTHOW M  HCCIEAOBATEIbCKOM
JeSITENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHKS KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJIMMOCTH COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaibHOM KU3HH;

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Ipodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4HCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUU MPOJIOIHKEHUsI 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aaITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBmI 0€30MIaCHOTO MOBEACHUS TPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4YaeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHKATUBHOW U COLIMAIIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUSI OOIIEHAY4YHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAy4YHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yUueOHbIe NeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbBIC, PETYyJIATUBHBIE), KOTOpbIE OOECreynuBaoT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble JijoruuyecKkue JelicTBUA:

YMEHHSI HCTOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJICHUS IPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTAaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JIJIs1 OOBSICHEHUS OTACNbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH IS KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, [10 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUECHUS;

YMEHHE TPUMEHSATH B TIpollecCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMUYECKOW PeaKIuu — MpU PElIeHUU Y4eOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE M XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKN U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HWHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AIMU U MPOBEIACHUIO
VYCHHYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POPMYyIHPOBaATH 000OIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ ungopmaumei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJOB U (POpM Mpe/CTaBICHUS, MTOTYyUYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE NMPUMEHSITh PA3IUYHbIE METOJbl M 3allpoChl NMPHU TMOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIA, MPUOOPETEHNE OIbITAa B
o0lacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IIUMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] HHPOpMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UPOBAaTh B Ipolecce YydyeOHOHl u
UCCJIEIOBATEIBCKON JESATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHPOIHOM
Cpelibl.

KoMmmyHuKaTHBHbBIE YHHBepPCAJIbHbIE YueOHbI€e 1elCTBUA:

yMEHHUs 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) TIO
CYHIECTBY  OOCyXgaemMoi  Tembl, (QOPMYIUPOBAaTH CBOU  NPEIIIOKCHHS
OTHOCHUTEIHFHO BHITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPENCTaBIsATh  TOJYyYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAILUIO
pe3yNbTaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIepUMeHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEJOBATEIIbCKOM  JIEATETBHOCTH  MpPU  PEIICHUH
BO3HMKAIOLIMX NpoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMS
COBMECTHBIX JIEWCTBUN, ONpelIeleHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE yYeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh ENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATebHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSITh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX,
OLICHHBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/jIaraeMble B YCIIOBUU 3aJaHHA.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padoue mporpamMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYarOIMIMMHCS Hay4YHbIE 3HAHHUS, YMEHHUS M CIOCOOBI



NeHCTBHUH, crenupuyecKue JUId MPEeIMETHOM 00iacTH «XUMHS», BHJIBI
NEATEIbHOCTH MO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpPETAIUH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHily o0yuenus B 8 kjiacce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas J10JIs1 XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENIEHb
OKHUCIICHUS, XUMHUYECKasi peaKius, KiacCUu(PUKaus peakiuil: peaxiuu
COCIMHEHUSA, PEaKIUU Pa30oKEHUs, PEaKIUU 3aMENICHUs, pPEeaKiuu
oOMeHa, 3K30- U SHIOTEPMUUYECKUE PEaKIIUU, TETUIOBOM PPEKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJSAPHAs KOBAJIEHTHAsS CBS3b,
MOHHAs CBsA3b, MOH, KaTMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAsl KOHIIEHTpAaIs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX TMOHATHUU W
MPUMEHSTH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJB30BATh XHWMHUYECKYIO CHUMBOJHKY JUISI COCTaBIICHUS (HOpMYyT
BEILECTB M YPABHEHU XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCIIEHHS  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHHH I10
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M HOHHAasg) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HX MOJ0KeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHUS, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iauyaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», masnsie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUs, KOTOPhIE HUMEIOTCA B
tabmuie «llepumognueckass cucrtemMa XxuMmudeckux diemeHToB [J[. U
MeHneneeBay C€ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOllee YUCIO0 AIEKTPOHOB
U pacrpeeieHle UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YUYaCTBYIOUIUX B PEAKIUU
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasl OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON peaKInu;

MIPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESATEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiIacCH(pUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — MJIsi M3Y4YEHUS CBOMWCTB
BEIIECTB U XUMHUYECKMX PEAKIUMA, EeCTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHBI 1 MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  I[OJIb30BAaHUS ~ XMUMHYECKOW  TOCYIoM U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakXKe IpaBUjaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBIMOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBATb U MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(makmyc, dheHondTarenH, METUIIOPAHXK U JIPYTHE).

K xoH1y 00ydeHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUN:

pPACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PAcTBOP,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, 3JIEKTPOJIMTHYECKAS] JUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, Karaau3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XMUMHUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAs,
METAJJIMYECKasi), KPUCTAIIMYECKass peleETka, KOpPpO3usi METalIoB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM pEaKUHUH, NPEAEIbHO JIOIyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MIPUMEHATH TU MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBIeHUS (HOpMyT
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpEeNeNIEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYeCKas) B HEOPraHMYECKHUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKOH dopmylie, XapakTep cpeibl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COCAMHECHUH, TUM KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbici Ilepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKUCHIBATh M XapaKTEPU30BATh
Tabnuuynyto (opmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas mnoarpynma (A-Tpynma)» U «moOodHas
noarpynna (b-rpymnma)», Maneie u OoJyiblliM€ TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B
npeieNiax MaJbIX MEPHUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (}EKTy, MO0 M3MEHEHHUIO CTEIEHEW OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHeNU(pUYECKHEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OIMNKHCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJSAITb YPABHEHUSI DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —pPEaKIIUA
MOCPEACTBOM COCTaBIIECHUS SJIEKTPOHHOTO OanaHca STUX PEeaKIuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHHA,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBUSIX;

BBIUUCIISTh OTHOCHUTENBHYIO MOJEKYISAPHYI0O U MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [IOJII0 XHMHUYECKOrO »JJIeMeHTa 1o ¢opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIINH;

coON0JaTh  MpaBWUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaToOpHBIM  00OpYy/JOBaHMEM, a TaKKe IMpaBujia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBITOJHEHUIO
7a00paTOPHBIX XHMHUYECKAX OMBITOB TIO TONYyYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOrO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMHU/I-,
noauz-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, THIPOKCUA-HOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTU3alluIi0, BBISIBICHUE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — JJIsi M3yYeHHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMid, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBo 4yacoB
Ne HaumenoBanue pa3jieiioB u
n/n TeM NPOrpaMmbl Bcero KonTposibHbie padoThl

Pa3nea 1. I[leppoHavyanbHble XUMHYECKHE NIOHATHS
XuMusi — BaxHast 00J1acTh

11 €CTCCTBO3HaAHHUA U 5

HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU

YeJ0BeKa
BemecTBa u xumuuaeckue
1.2 15 1
peakuuu
Uroro no pazaeny 20

Paspnen 2. BaxxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB
Bosnyx. Kucnopoa. [lonsitue

2.1 6
00 okcumax
29 Bonopoa.llonsitue o kucnorax 2
' U COJISIX
’3 Bona. PactBopsl. [lonsitie 00 5 1
) OCHOBaHUSAX
OCHOBHBIE KJIaCCHI
2.4 . 11 1
HEOPraHUYECKUX COCIMHCHUI
Wroro no pazneny 30

IIpakr
HYeCKH
e
pador
bl

duekTpoHHbIE (HUGPOBHIE)
o0pa3oBaTe/bHbIE PeCypPChl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Paznen 3. Ilepuognueckuii 3axoH u [lepuoguyeckasi cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEaKIHH
3.1 Ilepnonnuecknii 3aK0H U 7

bu6mmoreka [IOK


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

[Tepuoanueckas cucrtema
XUMHUYECKUX 35ieMeHToB J[. 1.

MenneneeBa. CtpoeHue atroma
Xumuyeckas CBs3b.

3.2 OKHUCIIUTEILHO-
BOCCTAHOBUTEIHHBIC PEAKITH

Uroro no pazaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

15

68

https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

Ne i/

Pa3jen 1. BemecTBo 1 XuMHu4ecKkne peakun

11 [ToBTOpeHue u yrirybieHne 3HaHu|
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca

{9 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX
' peaxiuii

13 DIIEKTPOIUTHYECKAS TUCCOLIUALIHS.
) XUMHUYECKHE PEaKIMK B PaCTBOPax

Hroro no pazaeny

Pa3nea 2. HeMeTa/JIBI H HX COeAMHEHHS

061112151 XapPaAKTCPUCTHKA XUMHUYCCKUX

2.1
sneMeHToB VIIA-rpynmel. ["anorenst

OO1w1ast xapaKTepUCTHKA XUMHUYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€

COCIMHEHHUSI
OO6mrast xapakKTepUCTUKA XUMHUECKIX

2.3 anemeHTOoB VA-Tpynmsl. A3ot, pochop u ux

COCIUHCHUA
061112151 XAPAKTCPUCTHKA XUMHUYCCKUX

24 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHUI U UX COEAUHEHHUS

Hroro no pazaeny

Paznen 3. MeraJLiIbl 1 X COeIMHEHU S

KoaunuyecTBO 4acoB

Bcero

17

25

KonTposbHbI
e padoThI

IIpakTn4yeckue
padoTbI

DJIEeKTPOHHBIE
(uugposBbIe)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1a636

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4
1a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
12636

Bbu6morexa [JOK
https://m.edsoo.ru/7f4
1a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1a636



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
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

3.1 OO0111€e CBOCTBa METAJIIOB

3.2 Baxueiiniie MeTaisl 1 UX COEIUHEHU

Uroro no pazneny

Paznen 4. Xumus U oOKpyskawmas cpeiaa

4.1 BemectBa u Marepransl B )KM3HU YeJIOBEKA
Hroro no pazaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOI'PAMME

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f4
1a636

Bbu6mmoreka [JOK
https://m.edsoo.ru/7{4
1a636

bubmuoreka [IOK
https://m.edsoo.ru/7f41a63
6



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

IHOYPOYHOE IIJTAHUPOBAHHUE

8 KUIIACC

Ne i/

Koinue
CTBO
Tema ypoka 4acoB

aTa usydyenus

KoHTposbHbI

Bcero
e padoThbl

IIpeamet xumun. Pois
XUMWH B )KU3HU
yenoBeka. Tema u

BeIllECTBA
ITonsarue o meTomax

MO3HAHUS B XUMHUH
[TpaxTruueckas padota No

1 «[IpaBuna paboThl B
7a00paTOpHU U MPUEMBI
oOparteHus ¢
1a060paTOPHBIM

000pymoBaHEM)
YucTele BEIeCcTBa U

cMmecu. CriocoOsl 1

pasjiesieHus: cMecen
[Tpaktuueckas padora No

2 «Paznenenne cmecei
(Ha mpUMepe OYUCTKHU
MIOBapEHHOM COJIN)»

ATOMBI M MOJIEKYJIBI 1

IpakTnyeckn
e padoThbl

DJIEeKTPOHHbIE
nupposbie
o0pa3oBaTe/bHbIE

pecypchbl

bubnmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmmoreka [JOK
https://m.edsoo.ru/ff0d227¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [{OK
https://m.edsoo.ru/ff0d26¢ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d2a6¢



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

10

11

12

13

14

15

16

17

XHUMHUYECKUE HIEMEHTHI.
3HaKu (CUMBOJIBI)

XUMHWYECCKHUX DJIEMCHTOB
[IpocTeie U ClI0KHbBIE

BEIECTBA
ATOMHO-MOJIEKYJISIPHOE

y4ECHHUE
3aKOH ITOCTOSHCTBA

COCTaBa BEILECTB.
Xumuyeckas popmya.
Banentnocts aromoB

XUMHUYECKHUX DJIEMEHTOB
OrtHOCUTENbHAA aTOMHAs

macca. OTHocUTEIbHAS

MOJIEKYJISIPHAsI Macca
MaccoBas nons

XHUMHUYCCKOI'o 3JICMCHTA B

COeIUHCHUN
KonnuecTBO BemecTna.

Mons. MonspHas macca
dusnyeckue u

XUMHNYCCKUC ABICHUA.

XuMuyecKasi peakuus
[Ipu3Haku u yciaoBus

HPOTEKAHUS XUMUYECKUX
peaxkuun

3aKOH COXpaHEHHUS
Macchl BEIECTB.

XHWMHUYECKUE YPAaBHEHUS
Brruucnenus

KOJINYCCTBA, MaCChl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bubmmoreka [JOK
https://m.edsoo.ru/ff0d2d50

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d350¢

but6mmoreka [{OK
https://m.edsoo.ru/ff0d5230

bubnunoreka [JOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d3b8&8

but6mmoreka [{OK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

18

19

20

21

22

23

24

BEILIECTBA I10
YpaBHEHUSIM

XMMHYECKHUX PEAKIUI
Knaccuduxanus

XUMHUYCCKUX PEaKIU
(coemuHeHus,
pa3IoKeHHUs,

3aMeIleHHs], 0OMEHa)
M. B. JlomoHOCOB —

YUEHBIA-IHIUKIIONIEANCT.
0O00011eHuEe U

CUCTEMAaTU3alus 3HaHU!
Kontponsnas padora Nel

no TeMme «BemecTra u

XUMHYCCKUC PCAKIINN>
BO3I[YX — CMCCBH I'a30B.

CocraB Bo3ayxa.
Kucnopon — snemeHT u

npocToe BemecTBo. O30H
dusuueckue u

XMMHYECKHUE CBOMCTBA
KHCIIOpoJa (peakiuu
OKHUCJICHUS, TOPEHHE).

TToustie 00 okcumax
CrocoObI MmoTydeHust

KHCJIOpOJia B
naboparopuu u
HPOMBIIIJICHHOCTH.

[Ipumenenue kucnopoa
TennoBoii 3 dext

XHUMHYCSCKOM pE€aKknuu,

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3{f34

bu6nuorexka [JOK
https://m.edsoo.ru/ff0d40c4

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4290

but6mmoreka [{OK
https://m.edsoo.ru/ff0d44 8¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmmoreka [JOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [{OK
https://m.edsoo.ru/ff0d4790



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

25

26

27

28

29

30

31

32
33

IIOHATHE O
TCPMOXUMHNYICCKOM
YpaBHCHHH, 5K30- U
SHAOTCPMUICCKUX

peaKIusx
TommuBo (HedTh, yroyb

U METaH). 3arps3HeHue
BO3JlyXa, CIIOCOOBI €ro
Npe0TBPALICHHUS
[TpakTrueckast pabora Ne
3 o teme «Ilonyuenue u
cobupaHue KUCIOPoa,

W3y4YEHHE €ro CBOMCTB)
Boapopon — snemeHT u

IMPOCTOC BCIICCTBO.

Haxoxnenue B mpupone
dusznyeckue u

XHMHYECKHE CBOMCTBA
Bosopoa. [Ilpumenenue
BOZIOpOAA

ITonsarue o KucIOTaAX U

COJISIX

CriocoObl nostyyeHus
BOJIOpO/JIa B TabopaTopuu
[TpakTnueckas pabora Ne
4 no Teme «llomyuenue u
cobupaHue BO0opoa,
W3Y4YEHHE €r0 CBOMCTB)
MonsipHblit 00BEM Tra3oB.

3akoH ABoraapo
Brruuciaenus o0béma,

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubnmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
https://m.edsoo.ru/ff0d50d2
but6mmoreka [{JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4{42

but6mmoreka [JOK
https://m.edsoo.ru/ff0d542¢
but6mmoreka [{JOK



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

34

35

36

37

38

39

KOJIMYCCTBA BCIICCTBA
ra3a 1o €ro u3BCCTHOMy
KOJIMYCCTBY BCHICCTBA

W1 00bEMY
Brruncnenus 00EMOB

Ta30B 10 YPaBHCHHUIO
pCaKkiunu Ha OCHOBC
3aKOHA 00BEMHEBIX

OTHOIIIEHUH ra30B
duznueckue u

XUMHUYECKUE CBOUCTBA

BOJIbI
CocrtaB OCHOBaHHUM.

ITousarue 00

WHUKAaTOpax
Bopa kak pactBoputenb.

Hacrermennsie u
HEHACBIIICHHbIE
pactBopbl. MaccoBas
JI0JIs BEIlleCTBA B

pacTBope
[IpakTuyeckas pabora Ne

5 mo teme
«lIpuroroBnenue
PacTBOPOB C
onpeAcnIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOTO

BEIIIECTBA»
KonTtponbHas pabora Ne2

o teme «Kucnopon.
Bonopoa. Bona»

https://m.edsoo.ru/ff0d55a0

but6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

but6mmoreka [{OK
https://m.edsoo.ru/ff0d587a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [JOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0

40

41

42

43

44

45

46

47

48

Oxcuabl: COCTaB,
KJIacCH(UKaIus,

HOMEHKJIaTypa
[Tonyuenue u

XUMHUYECKHE CBONCTBA
KHCJIOTHBIX, OCHOBHBIX 1

aM(pOTEpPHBIX OKCHJIOB
OcHOBaHUS: COCTaB,

KJIacCH(UKAIuS,

HOMEHKJIaTypa
[Tonyuyenue u

XUMHUYECKHE CBONCTBA

OCHOBaHMUI
KucnoTsr: cocras,

KJIacCUpUKaIus,

HOMEHKJIaTypa
[Tonyuyenue u
XUMHUYECKHE CBONCTBA
KHUCJIOT

Comu (cpennue):
HOMEHKJIaTypa, CITIOCOObI
MOJTyYEHUs, XUMUYECKUE

CBOMCTBA
[IpakTuyeckas pabora Ne

6. Pemrenne
IKCIIEPUMEHTATHHBIX
3a/1a4 10 TEME
«OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX

COEIUHEHUNY
I'eneTnueckas cBsA3L

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664¢e

bubnmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [JOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6nuorexka [JOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [JOK
https://m.edsoo.ru/00ad947
4

bubnuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6nuoreka [JOK


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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51

52

53

54

55

56

MCKAY KilaCCaMU
HCOPTaHUYCCKUX

COeTUHECHUN
O0001eHe U

CHCTeMaTH3alus 3HaHU
KonTponbnast padorta Ne3

o teme "OCHOBHEBIE
KJIACCHI HEOPTAaHUYECKUX

coeqnHeHnin"
ITepBbie TOMBITKH

KIIaCCU(PUKAITUU
XUMHUYECKHUX DIIEMEHTOB.
[TonsaTHe o rpynmax

CXOJIHBIX 3JIEMEHTOB
[lepuoanueckuii 3aK0H U

[lepuoauueckas cucrema
XAMUYECKHX JIEMEHTOB
J. . MenneneeBa
[Iepuonst, rpynmsl,

HOATPYIIIIEL
CTpoeHne aTOMOB.

CocraB aTOMHBIX AA€p.

N3oronsl
CtpoeHue 31eKTPOHHBIX

000JI0YEK aTOMOB
3JIEMEHTOB
ITepuoanueckoit
cucremsl J]. U.

Meunpeneena
XapakTepucTuka

XHUMHUYCCKOI'O 3JICMCHTA

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

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubnuoreka [JOK
https://m.edsoo.ru/00ad9%¢la

bubmmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka [JOK
https://m.edsoo.ru/00ada52¢

but6mmoreka [JOK
https://m.edsoo.ru/00ada52¢c

but6mmoreka [{OK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bbc

but6mmoreka [{JOK
https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
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62

63

64

65

66

IO €r0 MOJIOKEHHUIO B
[Iepnoanueckoii cucreme

J. . MenneneeBa
3HadeHue

[Teproanueckoro 3akoHa
JUTSL pa3BUTHUS HAYKU U
npaktuku. . 1.
MenneneeB — y4EHBIN,

NeJaror ¥ rpaxaaHuH
DIIEKTPOOTPULIATETBHOCT

b aTOMOB XUMHNYCCKUX

3JIEMEHTOB
HNonnag xumuueckas

CBS3b
KoBasieHTHAs nonspHas

XUMHYECKAs CBSI3b
KoBajnentnasa

HCIIOJIIpHAas XUMHUYCCKaA
CBA3b

CreneHb OKHCIICHUS

OKHUCIIUTEILHO-
BOCCTAHOBUTEIBHBIE
peakiuu

OKHUCIIUTEIN U
BOCCTAaHOBUTENHU

Kontponbhas padora Ne4
o Teme «CTpoeHue
aTomMa. XuMHUECKas

CBSI3b»
PesepBHbIit ypok.

but6mmoreka [{JOK
https://m.edsoo.ru/00ada96e

bubmuoreka [JOK
https://m.edsoo.ru/00adaabg

but6mmoreka [JOK
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nuorexka [JOK
https://m.edsoo.ru/00adaab9

but6mmoreka [JOK
https://m.edsoo.ru/00adae28
bubnuoreka [JOK
https://m.edsoo.ru/00adb07
6

bubnmoreka [IOK
https://m.edsoo.ru/00adb07
6

bu6nuoreka [JOK
https://m.edsoo.ru/00adb48
6

bubnuorexa [JOK



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

67

68

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

O060061EeHE U

cHucTeMaTU3alus 3HaHUI
Pe3epBHBIii ypOK.

O0001eHe U

cHUCTEeMaTu3alus 3HAaHUU
Pe3epBHbIil ypoK.

O060061eHE U
CUCTEMAaTHU3alUd 3HAHUU

68

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

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6



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

9 KJIACC

Ne i/

KonaunyecrBo yacos
Tema ypoka
KoHnTtpoibHble

Bcero
padoThI

IIepnonnueckuii 3aK0H.
ITepuoanueckas

CUCTEMa XUMHUYECKUX 1
snemenToB . U.

MenneneeBa
3aKOHOMEPHOCTH B

U3MEHEHUU CBOUCTB
XUMHUYECKUX DJIIEMEHTOB

MEPBBIX TPEX MEPUOIOB
Knaccudukanus u

HOMEHKJIaTypa
HEOPTraHUYECKUX

BEIECTB
Bunnl xumuueckoit

CBS3HU U TUIIBI
KPHUCTATINIMICCKUX

pEmETOK
KonTtponsHas pabora

Nel no Teme
«IToBTOpEHUE M
yriayOyieHne 3HaHu’
OCHOBHBIX Pa3JIeJIOB

Kypca 8 Kinaccay
Knaccuduxanus 1

DJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIEC PECYPChI

IIpakTHyeck
ue padoTbl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59¢

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b
6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK


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

10

11

12

13

XUMHUYCCKUX peaKL[I/Iﬁ
110 pa3JIMYHbIM

MpU3HaKam
[TonsiTHe 0 ckOpoCcTH

XUMHUYECKOU pCaKkuuu.
IToHsTHHE O TOMOTCHHBIX
U TCTCPOTCHHBIX

peakusax
IloHATHE O XUMUYECKOM

paBHOBecHH. PaKkTOpHI,
BITUSIIOIINE HA CKOPOCTh
XMMHYECKON peaKIuu U
ITOJIOKECHHUE
XHMHYECKOTO

paBHOBECHSI
OKHUCIIUTEBLHO-

BOCCTAaHOBUTCJIIBHBIC
peakunu

Teopus
AIEKTPOIIUTUIECKON
muccouuanuu. CuibHbIE
U cliabble AIIEKTPOITUTHI

HonHble ypaBHEHNS
peakiui

XnUMHU4JecKre CBOMCTBA
KHCIIOT ¥ OCHOBAHHI B
CBETE MpeCTaBICHUN

00 2JIEKTPOIUTUYECKON

IUCCOLMALIUA
XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add44
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d
8

bu6mmoreka [IOK


https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0

14

15

16

17

18

19

20

COJIEH B CBETE
IpeJICTaBICHUN 00
AIEKTPOIUTUIECKON
JUCCOLUAIIUI

[lonsTue o runponuse
cosen

O0o0061IeHNE U
CUCTEMAaTH3aINs 3HAHUH

[TpakTrueckas pabora
Ne 1. «Pemenue
9KCHEPUMEHTAIbHBIX

3a1au»
KonrtponbHas pabora

Ne2 o Teme
«DNEKTPOIUTUYECKAS
JUCCOIHAITHS.
XUMUYECKUE PEAKIINU B

pacTBopax»
OO011ast XxapakTepUCcTHKa

raJIoTeHOB.
XHUMHYECKHE CBOMCTBA
Ha MpUMepe XJopa
XJI0pOBOAOPOL.
ConsgHas KUCIIOTa,
XUMHYECKHE CBOMCTBA,
MOJTy4YEHHE,

pUMEHEHNE
[IpakTuyeckas padora

Ne 2 110 Teme

https://m.edsoo.ru/00add8b
2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d
4

bubmuoreka [JOK
https://m.edsoo.ru/00addd1
2

bu6mmoreka [{OK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addec0

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bubmuoreka [JOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

21

22

23

24

25

26

«Tomyuenue conssHON
KHUCIIOTBI, U3y4YEHUE €€

CBOUCTB»
Brruncnenus mo

YpaBHEHHSIM
XUMHUYECKHUX peaKIHii,
€CJIM OJIUH U3 PEareHTOB

JIaH B U30BITKE
OO61mas xapakTepucTHKa

3nemMeHTOB VIA-rpynmsl
AmoTponHsie

MOIU(UKAIIMU CEPBI.
Haxoxnenue cepsl u €€
COEIMHEHUI B IPUPOJIE.
XHUMHYECKHE CBOMCTBA
cepbl

CepoBonopon,
cTpoeHue, pu3ndeckre

U XUMHYECKHE CBOMCTBA
Oxcuppl cepsl. CepHas

KUCIIOTa, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA,

IIPUMEHEHUE
XHUMHUUYECKHUE PEAKLUH,

JIe)KaIue B OCHOBE
MPOMBILIUIEHHOTO
croco6a Mmoyy4yeHus
CEpPHOM KHUCJIOTBHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKPY’KaIoIlleH cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488

27

28

29

30

31

32

33

COEIMHEHUSIMU CEPbI
Briuucienne MaccoBoii

JIOJIA BBIX0J1a TTPOJTYKTa

peaKIuu
OO0mast xapakTepUCTHKA

3JIEMEHTOB V A-Trpynibl.
A30T, pacipocTpaHeHUE
B IIpHUpoJie, Gpu3nyecKue

U XUMHUYECKHUE CBOMCTBA
AmMMuax, ero

dusnueckue u
XMMHUYECKHE CBOUCTBA,
MOJy4YEeHHUE U

IpUMEHEHUE
[TpakTnueckas padbora

Ne 3 o Teme
«ITonyuenne ammuaxa,

HU3YYCHHUE €TO CBOHCTBY»
A3oTHas KHCI0Ta, €€

dusuueckue u

XUMHUYECKHE CBOUCTBA
Hcnonn3oBanue

HUTPATOB U COJICH
aMMOHHS B KQUeCTBE
MUHEPATbHBIX
yInoOpeHuit.
XUMHUYECKOE
3arpsi3HEHUE
OKPY’KaIoIleH cpeibl
COCIMHEHUSIMU a30Ta
®docdop. Okcua

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK


https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a

34

35

36

37

38

39

doctopa (V) u
dochopHas kucnora,
dusnueckue u
XUMHYECKHE CBOMCTBA,

MOJIy4eHUE
HUcnonp3oBanue

¢docaToB B kauecTBe
MHUHEpaJIbHBIX
yInoOpeHuit.
3arpsizHeHue
IIPUPOJHOU Cpelbl
dbocharamu

VYruepog,
pacrpocTpaHeHue B
npupojie, pu3nYecKue u
XMMHUYECKHE CBOMCTBA
Oxkcuppl yriaepoaa, ux
dusnueckue u
XUMHYECKHE CBOWCTBA.
DKOJIOTHYECKHe
poOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)
VYronpHas KMCI0Ta U €€

COJIH
[TpakTrueckas pabora

Ne 4 o Teme
"I[Tomyyenue
YTIIEKHUCIIOTO ra3a.
KauectBennast peakuus

Ha KapOoHaT-uoH"
[lepBoHauanbHbIE

https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ae027¢e

bu6mmorexa [JOK


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a

40

41

42

43

44

[IOHATUA 00
OpPraHUYECKUX
BEIIECTBAX KaK O

COEJMHEHUSX yrilepoa
Kpemnwnii u ero

COCITMHEHHUS
[IpakTuyeckas pabora

Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX
3a7a4 IO TeME
«Baxxnaenmme
HEMETAJIJIBI U KX

COEJIMHEHUS
KonTtponbHas pabora

Ne3 o Teme
«Baxueniue
HEMETAJLIBI ¥ UX

COCTUHEHUS
OO0mias xapakTeprucTruka

XUMHYECKHX DJIEMEHTOB
— METaJlIOB.
Meramnuueckas CBA3b U
MeETaJIIINYECKast
KpHUCTaJUIM4eCKas
pemérka. Puznueckue

CBOMCTBA METAJJIOB
XUMHYECKHE CBOUCTBA

METaJIJIOB.
DIIEKTPOXUMUYECKUI
P HAaPSHKEHUI
METaJUIOB

https://m.edsoo.ru/00ae054¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [{OK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
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52

53

54

55

56

OO01ue crmocoobl
MOJIy4eHUS] METaJJIOB.
CrutaBel. Beraucienus
10 YpaBHEHUSIM
XMMHYECKHUX PEaKLUN,
€CJIM OJTMH U3 PEarcHTOB

COJIEP’KUT IIPUMECHU
[TonsiTne 0 KOppo3un

METaJIJIOB
[llenounbie METATIBI

OKCHIBI U THAPOKCHIBI

HATPUS U KaJaus
[llenouno3eMenbHbBIC

MeTasJbl — KaJbIUi 1

MarHui
Baxxueiinie

COEIMHEHUS KAJbILIUS
O060061EeHE U

CHUCTEMaTHU3alMs 3HAHUH
JKéctkocTh BOIBI U

crioco0bl €€ ycTpaHeHHs
[IpakTuyeckas pabora

Ne 6 o Teme
"YKEcTKOCThL BOIBI U
MeTO/Ibl €€ ycTpaHeHus"

AJTTOMUHUH

AmM@oTtepHbIe cBOWCTBa
OKCHJIa U THJIPOKCUA

Kenezo

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [JOK
https://m.edsoo.ru/00ac1278
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ael14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [{OK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1 886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aclc64
bu6mmoreka [{OK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
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Oxcuapl, TMIAPOKCHUIBI U
coiu xene3a (I1) u 1

xenesa (I11)
O0001eHe U

CHCTeMaTH3alus 3HaHU
[IpakTuueckas pabora

Ne 7. Pemenue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 110 TeEME
«BaxHenmme MeTaIbl

U UX COENMHEHUI»
Brruucienus no

YpaBHEHUSM
XUMHYECKHUX PEaKIIHid,

€CJIM OJIMH U3 PEareHTOB

IaH B U30LITKE UIIN 1
COJIEPKUT TIPUMECH.
Brraucnenus MmaccoBom

JIOJIA BBIXOJ1a TIPOJTYKTa
peakuuu

0O00011EeHEe U

cucTeMaTH3alys 3HaHU
KonTtposnbHas pabota

Ned o Teme
«BaxHeun1me MeTajuibl

N UX COCOAUHCHUA»
BeH_[eCTBa " MaTepuajbl

B [IOBCEHEBHOU KU3HU 1

yeJIoBeKa
XHUMHUYECKOE

3arps3HCHUC

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3{50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
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68

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

OKPYKaIOILEH Cpebl
Pone xnuMum B pemenun
JKOJIOTHYECKUX

nmpo0iaem
Pe3epBHBIit ypoK.

0O00011eHuEe 1

crucTemMaTu3alus 3HaHUI
Pe3epBHbIii ypOK.

O060061EHE U

CHUCTEMaTH3alus 3HaHUU
Pe3epBHbIit ypoK.

0O000meHue n
CUCTEMAaTH3aINsI 3HAHUH

68

bubmnoreka IIOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxknmonepHoe obmiectBo «M3aatensctBo «lIpocBenienne»

» Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «lIpocBemienne»

Xumus 8 knacc. Coopuuk 3anau u ynpakaennit. ®I'OC IMabpuensa Oner
CepreeBuu

Xumus YuebHo-metoandeckoe nocooue ExarepunOypr Yp®dY 2015

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA
https://resh.edu.ru/

https://www.yaklass.ru/

HUPPOBBIE OPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bubnmmoreka IJOK

https://m.edsoo.ru/

Poccuiickas 351eKTpoHHAas mKoia

https://resh.edu.ru/

JluctanimonHoe 0Opa3oBaHue /sl MIKOJIBHUKOB U JIeTeH

https://uchi.ru/






