«YTBEpPKICHO»
Paccmorpeno Ha 3acefannd [IpuHSITO HA 3acelaHUM

MO yunreneii NMeJarorn4eckoro coBeTa upexrop
PykoBoaurear MO mporoxon Ne 1 MOY «COII Nedy
ot «25» 08 _2623 1.B.Konmmazuuna
T «25» 08. I.
/ [Tpuka3 Nel00-0 ot
TpoToxom Ne 1 «28»08.2023 r.

oT «25»08. 2023 r.

KOﬂMa3HI/IH I/IBaH MNopgnuncaHo undposoi

noanuncbto: KonmasHuH VBaH

Bﬂ ap'|/| MU p()B|/| Y, Bnagummnposuy, anpekTop
Hata: 2023.10.04 13:51:34

AVPEKTOP +03'00"
PaGouast nporpaMmma no yue0HOMY npeamery
«XuMHSD»

(Beimucka u3z OOII OO0 MOY «COII Ne 4y)

VYpoBeHb 00pa3zoBaHus: OCHOBHOE 0011Iee 00pa3oBaHue
(8-9 xmacc)

roja cocrapjenus : 2023

r. Hlys



PABOYAS [TPOTPAMMA T1I0 YYHEBHOMY IIPEJMETY «XUMMUS»

IlosicHuTenbHAs 3aNKCKa.

[IporpamMMa 1o XMMuM Ha ypOBHE OCHOBHOTI'O 00ILIero 00pa3oBaHMs COCTaBJIE€HA HA OCHOBE
TpeOOBaHU K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npencrabieHHbx B DI'OC OO0,
¢ y4€TOM pacrpeen€HHBIX M0 KilaccaM MPOBEPsSEMBIX TPEOOBAHHI K pe3y/IbTaTaM OCBOSHUSI OCHOBHOM
00pa30BaTeJIbHON IPOrpaMMbl OCHOBHOI'O 00IIEr0 00pa30BaHus
U 3JIEMEHTOB COJICP’KaHUsI, IPECTABICHHBIX B Y HUBEPCATHHOM KOAM(PHUKATOPE IO XUMUH, a TAKXKE Ha
OCHOBE (pesiepanbHOM MpOrpaMMbl BOCIIUTAHUSA 00YYaIOIUXCS IPU MOITYYEHUH OCHOBHOTO 00IETro
oOpa3oBaHus U ¢ yuétoM KoHuenuu npenojjaBanus yueOHOro npeamMera «XuMus» B 00pa3oBaTeIbHbIX
opranuzanusax Poccuiickoit denepanun, pealu3yrolrux OCHOBHbIE 00111€00pa30BaTe/ibHbIEe IPOTrPAMMBI
(yrB. Pemmennem Kosternn Munnpocsemenust Poccun, mpotokou ot 03.12.2019 N TIK-4BH).

CornacHo cBOEMY Ha3HAYEHMIO IIPOrpaMMa 110 XUMHUH SBIISIETCS OPUEHTUPOM JUIsl COCTABIICHUS
pabounx aBTOPCKUX MPOTPaMM: OHA JAET MPEICTABICHUE O LENIX, OOUIeH CTpaTeruu 00ydeHMs,
BOCIIUTaHMS U PA3BUTHUS 00YYaAIOLINXCS CpeACTBAMHU YUeOHOI O MpeAMeTa, yCTaHaBINBAET 0053aTeNIbHOE
IPEIMETHOE COJIEpKaHNE, IPEyCMaTPUBAET pacIpe/IesIEHUE €ro Mo KjaccaM U CTPYKTypUpPOBaHUE
€ro 10 pa3zesiaM U TeMaM IIPOrPaMMBbI, OIPEENIIET KOJIMUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH
coJiep>KaHus, 1a€T NpUMEpPHOE pacrpesesieHue y4eOHbIX 4YacOB 10 TEMAaTUYECKUM pa3jieaM MporpaMmbl U
PEKOMEHIYEMYIO [TOCIIE0BATEIBHOCTD X U3YUEHMSI C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€il, JOTMKK y4eOHOro Impolecca, BO3pacCTHBIX 0COOEHHOCTEN 00yUaroMXcs, ONpeesisieT BO3MOKHOCTH
npeaMeTa s pean3aliy TpeOOBaHUH K pe3yabTaTaM OCBOSHHsI OCHOBHON 00pa30BaTeNbHON MPOrpaMMBl
Ha ypOBHE OCHOBHOI'O 001Iero 00pa3oBaHus, a Takke TpeOOBaHUH K pe3yibTataM 00y4eHHUs: XUMHUH Ha
YPOBHE 1ieiell U3y4eHus IpeMeTa 1 OCHOBHBIX BUIOB yUeOHO-IT03HABATEIBHOMN J1eATeNbHOCTH (y4eOHBIX
NENCTBUI) yUeHUKA [0 OCBOCHHIO Y4€OHOTO COJIEPIKaHUSI.

Bknaa xuMuu B TOCTHKEHHUE 1€l OCHOBHOT'O 00111eTr0 00pa30BaHus 00yCIOBIEH BO MHOI'OM
3HaUYE€HUEM XMMUYECKON HayKH B MO3HAHUU 3aKOHOB MPUPOIBL,

B Pa3BUTUU NPOU3BOAUTEIBHBIX CHJI OOILECTBA U CO3/JaHMM HOBOM 0a3bl MaTepUAIbHON KYJIBTYPHI.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK paclpoCTpaHuia
CBOE BJIMSHUE HA BCE 00JIACTH YEJIOBEUYECKOTO CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BHJIEHHE MUPA, cCTaja
HEOThEMJIEMBbIM KOMIIOHEHTOM MHPOBOM KYJIbTYpPbl, HEOOXOJAUMBIM YCJIOBHEM KU3HU OOIIECTBA: 3HAHNE
XMMHUU CITY’KUT OCHOBOM 151 (POPMUPOBAHUS MUPOBO33PEHUS YEJIOBEKa, €ro MPECTaBICHUN O
MaTepHaJIbHOM €IUHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (popMHUpyeMble XUMUEH TPEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPIUU | 00 HBOJIIOIMHU BEIIECTB B IPUPOJIE, COBPEMEHHAs XMMUs HalpaBiieHa Ha
pereHue ri100anbHbIX Mpo0IeM yCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPHEBOM, SHEPreTUYECKOH,
MUILIEBOH 1 3KOJOrMYeCKOl 6€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus: XMMHUM B XKM3HU OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XHUMHAYECKOT0 00pa3oBaHus. B miane corpanus3aniy OHO SIBJISIETCS] OHUM U3 YCIOBHH (hOpMUpPOBaHHS
MHTEJJIEKTA JIMYHOCTU ¥ TADMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJI0BEKY XUMHUECKUE 3HAHUS HEOOXOAUMBI JJIsl IPUOOPETEHHSI O0IIEKYIbTYPHOTO
YPOBH$, TIO3BOJIAIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOI00OPa3HOM
KHU3HH 00IIECTBA, ISl OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOIIECHHS K CBOEMY 370POBBIO U 3/10pPOBBIO
IPYTHX, K OKpY’KaloILel IPUPOJHON cpenie, A1 TPaMOTHOTO IIOBEAEHUS IIPH UCIIOJIb30BaHUH PA3JINYHbIX
MaTEpUaIOB U XMMHUYECKHUX BEIIECTB B TOBCEAHEBHOMN KU3HMU.

Xumnueckoe 00pa3oBaHUE Ha YPOBHE OCHOBHOT'O 00OIIEro 00pa3oBaHus sABIAETCS 0a30BBIM 110
OTHOIIICHHIO K CUCTEME O0IIEr0 XUMUIECKOro oOpa3zoBanus. [103TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE
OHO peallu3yeT NpUcylye o0IeMy XMMHUYECKOMY 00pa30BaHUIO KIFOUEBbIE IEHHOCTH, KOTOPbIE OTPAXKAIOT
roCyJapCTBEHHbIE, OOIIECTBEHHBIE  WHANBUYaIbHbIE TOTPEOHOCTH. DTUM OIPEENAETCS CYIIHOCTh
o0mielt ctpaTeruy 00y4eHHs, BOCIIUTAHUS U Pa3BUTUS 00YYaIOIUXCs CPEACTBAMHU Y4eOHOI0 IIpeaAMeETa.

N3yuenune xumuu:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH I caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 0o01el U QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroImuxcsi, HaBbIKOB
UX CaMOCTOSTEIbHON y4eOHOH 1eATEeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEIOBATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IOBCEIHEBHOM JKU3HU, TaK U B IPO(HECCUOHANBHOM eI TeIbHOCTH;



3HAaKOMMUT CO CHEIM(PUKON HaAyYHOTO MBIIICHHS], 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO IIPUPOJIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBECHHBIM 3TAIIOM
B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00yYarOIUXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAyUHbIM 3HAHUSM, K
NpUPOAE, K YeTIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE 00pa3oBaHNE 00yJarOIIUXCS.

Ha3BanHble HampaBieHus B 00y4eHUH XUMUU 00eCTIeunBalOTCs Cleln(UKO coepxkanus yueOHOro
MpeaMeTa, KOTOPBIH SBJSETCS Nearorndecky aaanTHPOBaHHBIM OTPAaKEHHUEM 0a30BOM HAYKH XUMHH Ha
OIPEICNIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumun 0CHOBHOH IIKOJIBI OPUEHTHPOBAH HAa OCBOCHUE O0YYAIOUIMMHUCS OCHOB HEOPTaHUYECKOM
XMMHHU ¥ HEKOTOPBIX MOHATHH U CBEJIEHU 00 OTAEIbHBIX 00BEKTaX OPraHUYeCKON XUMHUU.

Crpykrypa copepxanus npeaMera copMUpOBaHa Ha OCHOBE CUCTEMHOTO MOX0/1a K €r0 U3YYEHHUIO.
CopepxaHue CKJIAIBIBAECTCS U3 CUCTEMBI IOHATUH O XUMHUYECKOM JIEMEHTE U BEILECTBE U CUCTEMBI
MOHATHI O XUMUYECKOU PEAKIIUH.

O0e 3TH cUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 IPUHIUITY MOCJIE0BATEIBHOIO Pa3BUTHS 3HAHUI Ha
OCHOBE TEOPETHUUECKUX MPEACTABICHNUN Pa3HOI'O YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI
BCEr0 €CTECTBO3HAHMs, ypoBHsl llepnonnyeckoro 3akona J[.M. MeHnaeneeBa kak OCHOBHOI'O 3aKOHAa XUMUH,
YUEHHUSI O CTPOEHUM aToMa M XUMHUYECKOU CBS3H, IIPEICTABICHUMN 00 3JIEKTPOIUTUIECKON JUCCOLUALIUU
BELIECTB B pacTBOpax. TeopeTudeckue 3HaHUs PaCCMATPUBAIOTC HAa OCHOBE SMIIMPHUUYECKU NOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEILHO OT OJIHOI'O YPOBHS K JIPYrOMY, BBIIOIHSS QYHKINN
OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHUS

U TIOJTyYEHUS U3yYaeMbIX BEIIECTB.

Taxkas opraHu3zanus coJepx aHus IPOrpaMMbl CHOCOOCTBYET MPEICTABICHUI0 XUMHUYECKOM
COCTABJISIONICH HAyYHON KapTUHBI MHPA B JIOTHKE €€ CUCTEMHON MPHUPOABL. TeM caMbIM 00ecreunBaeTCs
BO3MOXHOCTb (DOPMUPOBaHMS Y 00YJaIOLINXCS IIEHHOCTHOTO OTHOILIEHHSI K HAYYHOMY 3HAHUIO U METOJaM
M03HaHUS B Hayke. Ba)xHO Takke 3aMETUTh, YTO OCBOEHHUE COJIEPKaHUs Kypca IPOUCXOIUT €
IIPUBJICYCHUEM 3HAHUM U3 paHee U3YyYEHHBIX KypcoB: «OKpyKkaromuil Mup», «buonorus. 5S—7 Ki1acceb»

n «dusnka. 7 Kimacey.

K HanpaBieHnIo nepBOCTENIEHHON 3HAUMMOCTH MIPH pean3aii 00pa30BaTeIbHBIX (PYHKIMH XUMUN
TPaJULHUOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUUECKON HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUUECKOMN JAEATEIbHOCTH Y€JI0BEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIbTYpbl. 3a71aua yueOHOro MmpeiMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMHUECKHUX 3HAHUHN —
BaXHEHIINX (DaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX TOJI0KEHUH, JOCTYIHBIX 00001IeHnI
MHPOBO33PEHUYECKOT0 XapaKTepa, si3bIKa HayKH, 3HAaHUH O HAyYHBIX METOJ[aX N3Y4YEeHHsI BEIIECTB U
XMUMHUYECKHX peakluil, a Takke B OPMUPOBAHUM U PA3BUTUU YMEHHI U CTIOCOOOB EATEIBHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOJIIOJJICHUEM U ITPOBEACHUEM XUMHUUECKOT0 IKCIIEPUMEHTA, COOIIOCHUEM
paBuUiI 0€30MacCHOr0 OOPAIEHHS C BEIIECTBAMU B IIOBCEIHEBHON KU3HU.

Hapsiny ¢ aTum nenu nzydeHust yaeOHoOro npeamera B IporpaMme 1o XUMHM YyTOUHEHBI M CKOPPEKTHPOBAHBI
C Y4€TOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero o0pazoBanus. Ceroans B 00pa3oBaHIH 0CO00
3HaYMMOH NMPU3HAETCS HANIPABIEHHOCTh OOYUEHHsI Ha pa3BUTHE U CAaMOPa3BUTHE JIMYHOCTH, (POPMHUPOBAHUE
e€ MHTeJJIeKTa U 001el KynbTyphl. OOyueHue YMEHHUIO YUYUThCS U MPOJIOJKATh CBOE 00pa3oBaHue
CaMOCTOSITEJIBHO CTAHOBUTCS OHOM U3 BAKHEHIIMX (DYHKIMH YIEOHBIX TIPEIMETOB.

B cBsi31 ¢ 3TUM NIpH U3YYEHUH MIPEIMETA HAa YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHHUs
JOMUHHpYIOLEe 3HaUeHHE TPUOOpeN Takue LeH, Kak: GOpMUPOBAHUE UHTEUIEKTYaIbHO pa3BUTON
JMYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY IPUHSTHIO PEIIEHUH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM XKU3HU;

HaIPaBICHHOCTh O0YYECHHUSI HA CUCTEMAaTUIECKOE NMPHOOIIEHHE 00yJIarOIUXCs K CAMOCTOATEIBHOM
II03HABATEJIbHOM JEeSTeIbHOCTH, HAYYHBIM METOAAaM MO3HAHUA, POPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yciuoBuil, CHOCOOCTBYIONIUX TPUOOPETEHUIO 00YUAIOIUMHUCS OIbITa Pa3HOOOPa3HON
NeSATENbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINMN ), UMEIOIINX
YHHUBEPCAJIbHOE 3HAUEHUE JUUIS PA3JIMYHBIX BUJIOB I€ATEIBHOCTH;

(dbopmupoBaHrEe YMEHHIA OOBSICHITH U OLICHUBATH SBJICHUS OKPYKAIOMIET0 MUpa
Ha OCHOBaHUM 3HAHWU U OIbITA, IOJIYYEHHBIX IIPU U3YYCHUH XUMUY;

(bopmupoBaHUE y 00YJaOIUXCs TYMAHUCTUIECKUX OTHOIICHUH, TOHUMaHHS IEHHOCTH XUMHYECKIX
3HaHUH U1 BBIPAOOTKHU 3KOJIOIMUYECKH Le1ecO00pa3HOro MOBEACHHS B OBITY U TPYLOBOW AESTEILHOCTH B



LEJISIX COXPAaHEHMsI CBOETO 3J0POBbSl U OKPYKAIOIIEH IPUPOIHOM Cpeabl;

pa3BUTHE MOTUBALMH K 00Y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduitst u
HalpaBJIEHHOCTH JlalbHENIIEro 00y4eHusl.

B cucreme o61mero oopazoBaHus XUMUs IPU3HAHA 0053aTEIBHBIM YUEOHBIM MTPEIMETOM, KOTOPBIH
BXOJMT B COCTAB MpeIMeTHOM 00sacTi «EcTecTBEeHHO-HAYUHbIE IPEIMETHI.

OO1m1ee yrcIo 4acoB, PEKOMEHI0BAaHHBIX JJIS1 H3y4eHUs! XUMUH, — 136 yacos:

B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kimacce — 68 "yacoB (2 yaca B HEZEIO).

JInist KaXKJI0To Kitacca MpeyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh
UCIIOJIb30BaHO YYaCTHUKAaMHU 00pa30BaTeIbHOIO Mpoliecca B LelIX GOpMHUPOBAaHUS BApUATUBHOM
COCTaBJISIOLLEH COJEPKaHUsI KOHKPETHOM pabouell mporpamMmal.

IIpu s3TOM 00s13aTenbHast (MHBapUaHTHAs) YacTh COJEpXKaHUs yd4eOHOro peaMeTa, YCTaHOBJICHHAs
IPOrpaMMoil M0 XUMHUH, U BpeMs, OTBOAUMOE Ha €€ U3y4eHHE, JOKHBI ObITh COXPAHEHBI IIOJHOCTHIO.

COJAEPKXAHUE YYEBHOTI'O ITIPEJMETA «XUMMUSD»

8 KUIACC

IlepBoHayabHbIE XUMHUYECKHE TOHSITHSA

[Ipenmer xumuu. Pons xumuu B xu3HU yenoBeka. Tena u BemectBa. Gusznueckue CBONCTBA BEIIECTB.
ArperaTtHoe coCTOsIHHE BemecTB. [loHATHE 0 MeTOAaX MO3HAHMS B XUMHH. XUMHS B CUCTEME HayK. YucThie
BeecTBa U cmec. CriocoObl pa3ziesieHus: cMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMUUYECKUX 2JIEMEHTOB. [IpoCcThie U ClIOKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas popMyia. BaleHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenecTB. OTHOcUTEIbHAS aTOMHAs Macca. OTHOcUTEbHAs MOJIEKYIsipHas Macca. MaccoBas qomst
XMMHUYECKOI0 AJIEMEHTA B COETUHEHHH.

Ou3nyecKkue U XUMUUECKHE SABICHUS. XUMHUYECKast peakius U e€ Mpu3HaKu. 3aKOH COXPAaHEHHUs MacChI
BeIecTB. XUMHUUECKHe ypaBHeHHs. Kiaccupukams XUMUIECKUX peakinii (COeTMHEHUS, Pa3I0KEeHU,
3aMelIeHusl, OOMEHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOHN MOCY/10i, ¢ mpaBujiaMu pabOoThI B 1aOOpaTOPUU U
npuéMamu oopaleHus ¢ 1a00paTopHBIM 000PYAOBaHUEM; U3YUYCHUE U ONMCaHUE (PUBNIECKUX CBOHUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB; HAOM0AeHNE Pu3nUecKuX (TIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKe, KUTIEHHE U KOHACHCAIIUS BOJbl) U XUMHUECKHX (TOpEHUE CBEYH, TIPO-
KaJluBaHUE MEJIHON MPOBOJIOKH, B3aUMOJIEUCTBUE MeJIa ¢ KUCIIOTOI) SBJICHUI, HA0II0/IeHNE U ONMCaHue
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3okeHne caxapa, B3auMOJICHCTBUE CEPHOM KHCIOTHI C
xJopuaoM Oapusi, paznoxkenue ruapokcuna meau(Il) mpu HarpeBaHuyM, B3aMMOICHCTBHE JKeJe3a ¢
pactBopom comr Meau(I1)); n3yuenue cmocoboB pazaeneHus cMecei (C TOMOIIbI0 MarHuTa, (PUILTPOBAHUE,
BbIIApUBAHUE, TUCTUIUIALNSA, XpoMaTorpadus), IpoBeIeHNEe OYUCTKU TTOBAPEHHOU COJU; HAOII0eHIE U
ONMCAaHUE PE3YIbTATOB IPOBEAEHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl; CO31aHNE
MOJIeNIe MOJIEKYI (IIIapOCTEePKHEBBIX ).

BaskHelne npeacTaBuTeId HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucimopon — aneMeHT u npocTtoe BeecTBo. Haxoxnenue
KHCIIOpO/Ia B TIpHpoie, (PU3NYECKUE U XUMUIECKUe cBoKCTBa (peakiuu roperus ). Oxcuapl. [Ipumenenue
kucaopoa. CriocoObl MOMydeHUs] KUCIOPO/a B JIabopaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoe. O30H — aJuIoTpoIHas MOAU(PHUKALINS KUCIOPO/a.

TemoBoit 3 pexT XuMudecKkoi peakiii, TEPMOXUMHUECKUE YPaBHEHUS, K30~ U SHAOTEPMHUECKHE
peaxun. TorumBo: yrois 1 MeTaH. 3arpsa3HEHUE BO3lyXa, YCUICHHE TApHUKOBOTO 3¢ dekra, pazpyiieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B mpupoe, Gu3ndeckne 1 XuMHIECKUe
CBOICTBa, MPUMEHEHHE, CIIOCOOBI MoaydeHus. KUcIoThl 1 comu.

KommaectBo BemectBa. Mob. MomnspHas Macca. 3akoH ABoraapo. MomsipHbIii 00bEM ra3oB. PacuéTsr mmo
XUMHYECKUM YPaBHEHUSM.



dusnyeckue cBorcTBa Boabl. Boja kak pactBopurens. PactBopsl. HachllieHHbIE M HEHACHIIIEHHBIE
pacTBOpEL. Pacmeopumocms eujecms 6 600e.' MaccoBast 10111 BEIIECTBA B pacTBope. XMMHYECKHE
cBoiicTBa BoAbl. OcHOBaHUA. PoJib pacTBOPOB B IPUPOJIE U B )KU3HU yesioBeka. KpyroBopoT Bojbl B
npupoje. 3arpsa3HeHue NPUPOAHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOL.

Knaccudukanus Heopranmuecknx coeaunernii. Oxcunpl. Kimaccudukanus okcuaos: coneodpasyromnye
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE) U HecosaeoOpa3zyrome. HoMeHknaTypa okcuaoB (MeXaIyHapoaHas U
TpuBHaibHas). PU3MUECKHUE U XUMUYECKUE CBOMCTBA OKCUAOB. [Tomyuenue okcuioB.

OcnoBanust. Knaccudukanuus ocHoBaHUM: ENOYN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHkiaTypa
OCHOBaHUH (MEXIyHapoHas U TpuBUaibHasA). DU3HUECKUE U XMMUUECKHE CBOIICTBA OCHOBaHUI.
[Tonydyenue ocHOBaHMIA.

Kucnorsl. Kitaccudukanms kucnor. HomeHnknatypa Kuciot (MexayHapoaHas M TpuBHaibHast). Puzndeckue
Y XUMHYECKHE CBOMCTBA KUCIIOT. Pan aktuBHocTH MeTaiioB H. H. bekerosa. Ilonyuenue kucnor.

Comu. Homenknarypa coseid (MexayHapoiHasi U TpuBHaIbHAs ). OU3NYECKUE U XMMHUECKUE CBONCTBA
coueit. [lonmyyenue comnen.

I'enetnueckas cBA3b MEXKAY KjacCaMU HEOPraHUYECKUX COETUHEHUH.

XUMUYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIPENEICHUE COEPKAHMSI KUCIOPOAA B BO3/lyX€E; IIOJyUEHHE,
coOupaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB KUCIOPO/1a; HAOJI0IEHNE B3aUMOACUCTBHS BELLIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHMSI U IIPEKpalleHs ropeHus (moxapa); 03HaKoMJIeHue ¢ 00pa3iaMu
OKCHJIOB U OIMCAaHUE UX CBOMICTB; MOIy4eHHEe, coOUpaHue, paclio3HaBaHNUE U U3yYEHHE CBOMCTB BOJOpO/Ia
(ropenue); B3aumojeiictBue Bogopoza ¢ okcugoM Mean(11) (Bo3M0OXKHO UCTIOIB30BAHUE
BUJICOMATEpHAaIOB); HaOII0ieHHE 00Pa3L0B BEIIECTB KOJIMYECTBOM | MOJIb; HCCIEOBaHUE 0COOEHHOCTEH
pacTBOPEHMS BEIIECTB C PA3JINYHON PAaCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEIECIEHHON
MacCOBOM J10Jiel pacTBOPEHHOTO BEILIECTBA; B3aMMOJIEHCTBHE BOABI C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOXKHO HCIOJIb30BAHNE BUI€OMATEPHUAJIOB); ONPE/Ie/IEHIE PACTBOPOB KUCIIOT M LIEJI0UYEH ¢ TOMOIIbIO
HMHIMKAaTOPOB; HCCIeI0BaHNE 00pa31l0B HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX KJIACCOB; HAOJI0IeHUE
M3MEHEHHUSI OKPACKH MHIMKATOPOB B PaCTBOPAX KUCIIOT U LIEN0YEH; H3yUeHHE B3aUMOICHCTBUSA OKCUAA
Meau(JI) ¢ pacTBopoM cepHON KHUCIOTHI, KUCIOT C METAJUIAMU, PEAKIMI HeUTpalu3aluu; NoaydeHe
HEPacCTBOPUMBIX OCHOBAHMM, BEITECHEHNE OJTHOTO METAJUIa JPYTUM U3 PACTBOPA COJIM; PELICHHE
JKCIIEPUMEHTANIBHBIX 3aJ1a4 1o TeMe «BakHelnme kiiacchl HEOPraHUYEeCKUX COeTUHEHUI.
Hepuoauvecknii 3axon u Ilepnognyeckas cucrema

xumuvecknx 3iemeHToB Jl. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsi3b. OKHCINTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIHH

[lepBrie MONBITKN KIacCUPUKALUU XUMUYECKUX 3J1€MEeHTOB. [loHATHE 0 rpynnax CXOAHBIX 3JIEMEHTOB
(11es10YHBIE U IIEJIOYHO3EMEIbHbIE METAIJIbI, TAJIOT€Hbl, MHEPTHBIE ra3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT
aM(poTepHbIe OKCHJIbI U THAPOKCHIBL.

Ilepunonnueckuii 3akoH. Ilepuoanueckas cuctema XuMudeckux 31eMeHToB [1. 1. Menneneesa.
KopoTkonepuoanas u qimuHHONIEpU- oHas Gopmel [leproandeckoit cucteMbl XuMudeckux snemeHTos J1. U.
Menpneneesa. [leproasl u rpynmnsl. @U3NYECKU CMBICIT TIOPSAKOBOTO HOMEPA, HOMEPOB MIEPUOA U IPYIIIIBI
JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siep. M3oTomnbl. DnekTponsl. CTpoeHHE IEKTPOHHBIX 000JI0UeK
aToMOB MepBbIX 20 xumudeckux 35emMeHToB [lepuonnueckoit cucremsl Jl. 1. MenneneeBa. XapakTeprucTrka
XMMHYECKOT0 3JIEMEHTA IO €ro noJjiokeHuro B [lepuoanueckont cucreme 1. 1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XUMUYECKUX IEMEHTOB, METAIIMYECKHX U
HEMETAJJIMYECKUX CBOMCTB 110 rpynnam u nepuojam. 3uadenue [lepuoanueckoro 3akona u [lepuoauueckoit
CUCTEMBI XMMHYECKUX JIEMEHTOB JJI Pa3BUTHs HayKH U npakTuku. J[. 1. MenneneeB — yuéHblii n
rpaKIaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJIspHAs U HEMOJSPHAs) CBA3b. DJIEKTPOOTPULATEIbHOCTh XUMUYECKIX
371eMeHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakny. [Iponeccs! okucienus n
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

' KypcmBom 0603HaueH yuebHbIi maTepunasn, KOTOPbIi M3y4aeTca, HO He BbIHOCUTCA Ha MPOMEXKYTOUHYIO U UTOTOBYIO
aTtTecrauuio.



XUMHUYECKUH SKCIIEPUMEHT: U3y4eHUe 00pa3LoB BELIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/IeicTBUE
THJIPOKCUA LIUHKA C PACTBOPAMH KHUCIIOT U LIEeJI04€eil; IPOBEJECHHUE ONBITOB, MILTIOCTPUPYIOILUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, pEAKLIUU PA3JI0KEHUS, COETUHEHUS).
MexnpeamMeTHblie CBI3U

Peanu3zanus MeXnpeaMETHBIX CBA3€H PU U3yUYEHUN XUMUU B 8 KJIaCCE OCYILIECTBIISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MMOHATUH, TaK U MOHATHH, SBJIAIOIUXCS CUCTEMHBIMU
JUISL OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO111e ecTeCTBEHHO-HAY4HbIE OHATHUS: HAYUHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3,
Kiaccuukanys, IepuoOAMYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIMPOBAaHIE, U3MEPEHHUE, MO/IEIb,
SIBJICHHE.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIN, U30TOIbI, pAJJUOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUYECKHUH 3apsij, BEIIECTBO, TeJI0, 00bEM, arperaTHoe COCTOSIHUE BEILeCTBa, ras,
(u3nvecKre BeIMYNHBI, €AMHUIBI U3MEPEHUS, KOCMOC, TIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIBI, MIOJIE3HBIE HCKOTIAEMbIe, TOIUINBO,
BOJIHBIE PECYPCBHI.

9 KUIACC

BemecTBo M XMMHYeECKasi peaKkus

[lepuoanueckuii 3axoH. [lepuoanueckas cuctema xumudeckux nemenToB . 1. Menzaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS,
KaJIbIIUSl ¥ UX COEIMHEHUI B COOTBETCTBUHU C TIOJIOKEHUEM 3JIeMeHTOB B [lepnoanyeckoii cucrteme u
CTPOEHHEM HX aTOMOB.

CrtpoeHue BellecTBa: BUbl XUMUUECKON CBSA3H. THIBI KPUCTANINYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIIIECTBA OT TUIA KPUCTAIUTMYECKON PEIETKY U BUJIa XUMHUECKOM CBA3H.

Krnaccugukanys u HoMEHKIIaTypa HEOPraHWYECKUX BELIECTB (MEXAyHapoaHasl U TPUBHAJIbHAS ).
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIINXCS K Pa3IMYHBIM KJIACCAM HEOPTaHMUECKUX COECTMHEHUH,
reHeTHYEeCKasl CBA3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XUMUYECKUX peakifii O pa3IuYHbIM MpU3HaKaM (TI0 YHUCITY U COCTaBYy yYacTBYIOIINX B
peaklyy BEUIeCTB, MO TEII0BOMY 3D (EKTy, IO N3MEHEHHUIO CTENEeHEN OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB,
1o 00paTUMOCTH, 10 YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKHUE PEAKLIUU, TEPMOXUMHUUECKUE
YpaBHEHHS.

[onsiTHE O cKOpOCTH XMMUYecKol peakuuu. [lonsaTue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHYECKUX
peakuusx. [IoHsTHE 0 TOMOTE€HHBIX U F€TEPOT€HHBIX peakuusaX. [lonamue o Xumuieckom pagHo8ecuu.
Daxmopul, eauAOWUE HA CKOPOCMb XUMUYECKOU Peakyuu U NoI0HCeHUe XUMUYECKO20 PABHOBECUS.
OKuCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, FTIEKTPOHHBIN OalaHC OKUCIINTEIbHO-BOCCTAHOBUTEIBLHON
peaxin. CocTaBiIeHUE YpaBHEHUH OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH € UCTIOIb30BaHUEM
METO/Ia 3JIEKTPOHHOIO OaaHca.

Teopus 3MEKTPOIUTHUECKON TUCCOLUALIMN. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLUAlMY BEIIECTB C pa3IMYHbIMUA BUAAMU XUMUYECKOH cBA3H. CTeNeHb AUCCOLMALINY.
CunbHbIe U crabble 3JEKTPOIUTHI.

Peakuuyn noHHOTr0 OOMEHa. Y CI0BUS MPOTEKAHUS peaKluil HOHHOTO 0OMEHa, MOJIHBIE ¥ COKPAIEHHBIE
MOHHBIE ypaBHEHUs peakuuid. CBOWCTBA KUCIOT, OCHOBAHUH U COJICH B CBETE MPEACTaBICHHUIA 00
JIEKTPOIUTUYECKOH Tuccouuanuy. KauecTBeHHbIe peakuu Ha HOHBL. [lonamue o eudpoause coeil.
XUMUYECKUI 3KCTIEPUMEHT: 03HAKOMJIEHUE C MOJENIIMU KPUCTAIIIMYECKUX PEIIETOK HEOPraHMUECKUX
BEIIIECTB — METAJIJIOB M HEMETAJUIOB (rpaduTa 1 aiMasa), CI0KHBIX BELIECTB (XJIOpHIa HATPHS);
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM pEakIiuy OT BO3ACHCTBUS pa3IMYHbIX (DaKTOPOB;
UCCIIeIOBaHKE IEKTPOIIPOBOJHOCTH PaCTBOPOB BELIECTB, POLIECCA AUCCOLUALIMM KUCIIOT, IIeJI04Yel n
coJiell (BO3MOYXHO MCIIOJIb30BaHUE BUAEOMATEPHUAJIOB); IPOBEICHUE OIBITOB, WITIOCTPUPYIOIINX MPU3HAKU
NPOTEKAHUs peaKLuii HOHHOro oOMeHa (0Opa3oBaHME 0Ca/iKa, BbIJIEICHUE ra3a, 00pa3oBaHUE BOJbI);
OTIBITOB, MILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHue, peakuuu
pasIoKeHUsl, COETMHEHNS); pAaCIIO3HABaHHE HEOPTaHUYECKUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PeaKIUii
Ha MOHBI; peIIeHNE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtauibl U UX COeJUHEHHUS

OOmas xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIICHH OKUCIICHHS.
Crpoenue u Gpu3nueckue CBOMCTBA MPOCTHIX BEIECTB — raJIor€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE



XJiopa (B3aMMO/ICHCTBHE C METaJIaMH, HEeMETaJlJIaMH, I1ei04aMu). XinopoBoaopo. ColsiHast KUCIIOTa,
XMMHUYECKHE CBOMCTBA, MOJIy4eHUE, IPUMEHEHUE. [[elicTBrE XJI0pa U XJIOPOBOIOPO/Ia HA OPraHUu3M
yesoBeKa. BakHenmme XJI0OpUabl U UX HAXOKICHUE B IIPUPOJIE.

OO0was xapakrepucTika 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTepHbIE CTEIICHU
OKHCJICHHUS.

Crpoenue u Gpusnueckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U cepbl. AJUIOTPONHbIE MOIU(PUKAILIIH
KHCJIOpOAa U cepbl. XUMUYECKHEe CBOWCTBA cepbl. CepoBOOPOA, CTPOCHUE, (PU3NUECKIE U XUMUUECKUE
cBoiicTBa. OKCUBI Cephl KaK MIPEICTABUTENN KUCIOTHBIX OKCU0B. CepHas KUCI0Ta, GU3NYecKre U
XMMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTEINS Kilacca KUCIOT U cnenuduyeckue). XuMU4ecKue
peaxiuy, Jiexaliue B OCHOBE MPOMBIIIUIEHHOT'O crioco0a mnostyueHus cepHoil kuciotsl. [lpumenenue. Conu
CEpHOI KHCIIOTHI, KAaUeCTBEHHAs peaklus Ha cynb(ar-uoH. Haxoxnenue cepsl 1 €€ COCAMHEHUH B IPUPOJIE.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOILEH cpe/ibl COEIMHEHUAMU Cephbl (KUCIOTHBIE 10XKIH, 3arpsi3HEHNE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHUSI.

OOw1as xapakTepucTHKa 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCJICHHUS.

A30T, pacupocTpaHeHue B IpUpoJie, pU3MuecKue U XMMU4eckue cBoiictBa. KpyroBopot azota B mpupoze.
AmMuak, ero pu3NYeCKrUe U XUMHUYECKUE CBOMCTBA, MOIyYeHre U npuMeHenne. Cou aMMOHUS, UX
¢u3nyeckre U XUMHUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakysi Ha MOHbl aMMOHUS. A30THas
KHCIIOTa, €€ Mody4YeHue, Gu3nueckre 1 XMMUYeckue cBoicTBa (001e KaK IpeCTaBUTENs Kilacca KUCIIOT U
cneuupuyeckue). Mcrnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIBbHBIX Y10OpEHUH.
XUMUYECKOe 3arpsi3HeHNE OKpYKaIoIel cpelibl COeIMHEHNUAMHU a30Ta (KHCIOTHbIE TOK/H, 3arpsi3HEHNE
BO3/1yXa, I0YBbI U BOJIOEMOB).

®ocdop, amnorponnsie Mogupukanuu pocdopa, pusndeckue u xumuueckue coiicrsa. Oxeun pocdopa(y)
u pocdopHas kucnora, punyeckrue u XUMHUUECKUe CBOMCTBA, oidydeHue. Micrnonb3oBanue ¢pocdaros B
KauecTBE MUHEPAJIbHBIX YA0OPEHUH.

OOmas xapakrepucTika 31eMeHToB IV A-rpynmnbsl. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTepHbIE CTEIIEHH
OKHCJICHHUS.

VYraepon, aluIoTponHbIe MOU(BUKAIIMN, PACIPOCTPAHEHUE B IPUPOJIE, PU3HUECKUE U XUMUUECKUE
cBoricTBa. Ancop6uus. KpyroBopot yriepoaa B mpupoae. OKCUIBI yraepoaa, uxX GU3ndecKue u Xu-
MHUYECKHE CBOWCTBA, JICHCTBUE HA )KUBbIE OPraHU3MBbI, TOJyYeHNUE U IPUMEHEHHE. DKOJIOTHYEeCKHe
po0GIieMsbl, cBsizaHHbIE ¢ okcuaoM yrieponaa(l'y); runoresa rinobaibHOTO NOTEIUICHUS KJIUMaTa; map-
HUKOBBIHN 3(h(ekT. YroapHast KMcI0Ta U €€ CONU, UX PU3NIECKHUE U XUMUYECKHE CBOWCTBA, MTOJy4YeHUE U
npuMmeHeHue. KauecTBeHHast peakuus Ha kapOoHaT-noHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEIILCKOM XO34HCTBE.

[lepBoHauaibHbIE NOHATHUS 00 OPraHUYECKHUX BELIECTBAX KAaK O COEIMHEHUAX yriepoja (MeTaH, 3TaH,
STWIIEH, alleTUJIEH, 3TAHOJI, IVIMLIEPUH, YKCYCHasl KUCIIOTa). Mx cocmaeé u xumuueckoe cmpoenue. Ilonsarue o
OMOJIOrMYEeCKH BaXKHbIX BEIECTBAX: )KUPAX, O€JIKaxX, YriIeBoJgaX — M UX POJIM B )KU3HU YEJIOBEKa.
Mamepuanvnoe eOuncmeo opeanuieckux u HeOP2aHUYeCKUX COeOUHeHUI.

Kpewmnwuii, ero ¢puzndeckue 1 XUMHUECKUE CBOMCTBA, MOJydeHHue U TpuMeHeHne. CoeTMHEeHNs] KPEMHUS B
npupoze. O6mue npencrasaeHust 06 okcune kpeMuusi(I'Y) u kpemuueBoit kucnore. CUIMKATBI, UX
UCIOJIb30BaHUE B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTU. Bajicnetiviue cmpoumenvhble Mamepuanbl.
Kepamuka, Cmekio, yemenm, 6emon, sxcenezobemon. Ilpobremvl 6€30nacHo2o ucnoIb308aHUS
CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.

XUMHUYECKUH SKCIIEPUMEHT: N3ydeHUe 00pa3I[0B HEOPTAHUIECKHUX BEIIECTB, CBOWCTB COISTHON KUCIIOTHI;
IPOBE/IEHUE KaUeCTBEHHBIX peakluil Ha XJI0pUI-UOHBI U HAOII0eHUE IPU3HAKOB UX IPOTEKAHMsI; OIBITHI,
oTpakaromue GU3NIEeCKre 1 XUMHYECKUE CBOWCTBA raJIOT€HOB U MX COSAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); O3HAKOMJIEHHE C 00pa3liaMH XJIOPUIOB (raJIOr€HU10B); 03HAKOMJICHHE
¢ oOpasuamu cepbl 1 e€ CoeNMHEHUSIMHU (BO3MOXKHO HMCTIOIh30BaHNE BHIEOMATEPUAIIOB); HAOIIOJCHHE TIPO-
1iecca o0yriIMBaHMs caxapa Moj AecTBUEM KOHIIEHTPUPOBAHHONW CEPHOM KHUCIIOTHI; U3y4EHHE XUMUYECKHUX
CBOWCTB pa30aBICHHOW CEpPHOW KUCIIOTHI, TPOBEACHNE KaUYeCTBEHHOMN peakiiuy Ha Cylb(haT-HoH U
HaOJr0IeHue pU3HaKa €€ NPOTEeKaHus; O3HaKOMJIEHHUE ¢ (PU3NYECKMMU CBOMCTBaMHM a30Ta, Gpochopa 1 ux
COCIMHEHNH (BO3MOYKHO UCTIONB30BaHUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX
ynoOpeHuit; moinydyeHue, coOupaHue, paclo3HaBaHUE U U3y4E€HUE CBOMCTB aMMUaKa; pOBEICHHE
Ka4eCTBEHHBIX PEAKIMI HA NOH aMMOHUS U (hocaT-uOH ¥ NU3yUYEeHUE MPU3HAKOB UX MPOTCKAHHMS,
B3aMMO/IEHCTBHE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO (BO3MOXKHO MCIIOJIb30BaHHE



BU/IEOMATEPHAJIOB); U3yUEHHUE MOJIeNIeH KPUCTAJUIMYECKUX PEeETOK aMasa, rpaduta, QpysuiepeHa;
03HAKOMJICHHE C TPOIIECCOM a/ICOPOILIMU PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTHBOTra3a; MoJlydeHne, COOMpaHue, paclio3HaBaHUE U N3yYCHHE CBOWMCTB YIIIEKUCIIOTO ra3a; NpoBeIeHUE
KauyeCTBEHHBIX peakluil Ha KapOoOHAT- U CUJIMKAT-MOHBI U U3Y4YeHHE MPU3HAKOB UX NMPOTEKAHUS; 03-
HAaKOMJIEHHE C TIPOAYKLMEN CUJIMKATHON MPOMBIIIIEHHOCTH; PEILIEHNE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«BaxHennme HeMeTauIbl U UX COEAUHEHUS».

MeTtanibl M X COeITHHEHHS

OO01as xapaKTepUCTHKa XUMUYECKUX IEMEHTOB — METAJUIOB HA OCHOBAHUH MX TOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snementoB Jl. . Menpaeneesa u ctpoenus aromoB. CTpoeHHe
MeTaJuIoB. MeTayuinueckasi CBA3b U METANIMYECKAsi KpUCTAIIMYECKas peIETKA. DIIEKTPOXUMUYECKUN P
HanpspKeHUH MeTauioB. Ou3nyeckue U XMMUIECKHE CBOWCTBA MeTaiioB. OOmIHe crioco0bl MOTyYeHHUs
MeTaisoB. [loHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI MX OT KOppo3uu. CIuiaBbl (CTalb,
YYI'yH, AIOPAJIOMUHUMN, OpOH3a) U UX IPUMEHEHNE B OBITY U POMBIIUIEHHOCTH.

[{enounble MeTasuibl: OJI0KEeHUE B [leprnoanueckoii cucreme xumuueckux anemenToB . . Menneneena;
CTpPOEHHE UX aTOMOB; HaX0XKJieHue B npupoje. Puznueckue 1 XUMUYECKUE CBOWCTBA (Ha IpUMEpEe HATpuUs U
kamusi). OKCHIIbI U THAPOKCUIBI HATPHS U Kanud. [[pruMeHeHune meaouyHbIX MeTaIOB U MX COeIMHEHUH.
[[{enoyHO3eMENBHBIE METAJUIBI MATHUM M KaJIbLIHIi: MOJIO)KEHHE B [leproanyeckoil cucTeMe XUMUYECKUX
snemeHToB JI. . MenzeneeBa; cTpoeHHE UX aTOMOB; HaAX0XI€HUE B ipupoae. Puznueckue 1 XUMHUYECKUE
CBOICTBa MarHus M Kanblys. BaxkHeilme coelnHeHus Kaablus (OKCUM, THAPOKCU, coiin). XKECTKoCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHHUS!.

Antomunuii: nonoxenue B [lepuonnyeckoii cucreme xumudeckux anemeHToB J1. . MenneneeBa; ctpoenue
aToMa; HaxoxX/eHue B mpupoze. Pu3nueckue U XMMUYeCKHe CBOWCTBa amoMUHMs. AM(OTEpHbIE CBOMCTBA
OKCHJIa U THJIPOKCH]IA AITFOMUHMUSL.

XKenezo: nonoxenue B [lepruoguueckoii cucteme xumudeckux eMeHToB [[. 1I. Menneneesa; ctpoenue
aToOMa; HaxoXJAeHue B nmpupoje. Pusndeckre U XMMUYECKHUE CBOICTBa kenne3a. OKCUIbI, THAPOKCUIBI U
comu xkene3a(Il) u xxenesa(lll), ux cocras, cBOICTBa U MOTyYSHHE.

XUMUYECKUH 3KCTIEPUMEHT: 03HaKOMJIEHUE C 00pa3liaMyi METAJIJIOB U CIUIaBOB, UX (PU3NYECKUMU
CBOWCTBaMHM; U3y4EHHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOJIB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOIEHCTBUS OKCUAA KAJIbIUS U HATPUS C BOJOM (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHAIIOB); UCCIEN0BAHUE CBOMCTB KECTKOM BOABI; IPOLIECCA TOPEHHUS KEJIE3a B KMCIOPOIE
(BO3MO’KHO HCITI0JIb30BAHHUE BUJICOMATEPHUAIOB); PU3HAKOB MTPOTEKAHNS KAU€CTBEHHBIX PEAKIIUN HA HOHBI
(MarHus, KanbIus, aTlOMUHUS, IIUHKA, kene3a(M) u sxeneza(lll), meau(Il)); HabmoneHue u onucaHue
MPOLIECCOB OKpAIIMBaHUs MJIAMEHU HOHAMU HATpUsl, KaJdus U KaJbLus (BO3MOKHO UCIIOJIb30BAHNE
BU/IEOMATEPHAJIOB); HCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB I'MIPOKCHIA ATFOMUHUSA U THIPOKCHIA IUHKA;
pelIeHne YKCIIEpUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIre MeTaibl U UX COCTUHEHUSI.

XuMus M OKpy:KaoLas cpeaa

HoBele maTepuaibl 1 TexHONOrMu. BemecTsa 1 Matepuaisl B IOBCETHEBHOM KU3HU YeIOBEKa. XUMUS U
310poBbe. bezomacHoe NCoIb30BaHUE BEIIECTB U XUMUUECKUX peakiuii B ObITy. [lepBast momorps npu
XUMUYECKHUX 0’KOrax U OTpaBIeHUSAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arps3HEHNE
OKpYKarollen cpenbl (IpenenbHas fonyctumas konneHrpanus semects — [1/1K). Ponas xumuu B penieHun
9KOJIOTUYECKHX MTPOOJIEM.

[IpupoaHbie HCTOYHUKH YTIEBOAOPOAOB (YTroJib, IPUPOAHBIMA ra3, He(Th), IPOAYKTHI KX epepadOTKH, UX
POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: 3y4eHUE 00pa3ioB MAaTEPUANIOB (CTEKIIO, CIUIABBI METAIIJIOB, TIOJTMMEPHBIC
MaTepHuabl).

MexnpeameTHble CBA3U

Peanuzanus MexnpenMeTHBIX CBA3EH NPU U3YUYEHNUN XUMUU B 9 KJ1acce OCYIIECTBIISIETCS Yepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH, TaK U TIOHATHIA, SIBJISIOIIUXCS CUCTEMHBIMU
JUIS1 OTJIETIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOm1re ecTecTBEHHO-HAYYHBIC IOHATHS: HAYUHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CHHTE3,
KJaccuduKalus, IepuoAnYHOCTh, HAOII0ICHUE, SKCTIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHUE, MOECITb,
SIBJICHHUE, TAPHUKOBBIH 3()(HEKT, TEXHOIOT S, MaTEpPHAJIbI.

®uzuka: MaTepusi, aTOM, FJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOMbL, PAAHOAKTUBHOCTbD,
MOJIEKYJIa, JIEKTPHUYECKUH 3apsi, TPOBOTHUKH, IOTYIIPOBOIHUKH, TUIIEKTPUKH, (OTOITIEMEHT, BEIIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSIHHE BEILIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTMUECKAs PEeIIETKA,



CIlJIaBhbI, (I)I/I3I/I"ICCKI/I6 BCJIMYNHBI, CIUHHULBI U3MEPCHHA, KOCMHUYCCKOC NPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,[[BI,

CouHize.
buonorus: porocunres, npixanue, onocdepa, skocucTeMa, MUHEPAJIbHBIE YI0OPEHUS, MUKPOIJIEMEHTHI,

MaKpOdJICMEHTBI, TUTATEIbHbBIC BEICCTRA.
I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTAEMbIe, TOIUINBO,

BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «XUMHUS» HA
YPOBHE OCHOBHOI'O OBHIET'O ObPA30BAHUA

W3ydeHre XxuMHUM B OCHOBHOMH IIIKOJI€ HAIIPABJICHO Ha IOCTHKEHUE 00y4YaIOUMMUCS JINYHOCTHBIX,
MCTANPCIMCTHBIX U IPCAMCTHLIX PC3YJIbTATOB OCBOCHUS Y‘-IG6HOF O IpcaAMCTaA.

JIM4HOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHSI IIPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs JOCTUTAIOTCS B XOJI€
06yquH$1 XUMHUHU B €AUHCTBC yqe6H0171 ¥ BOCHIUTATEIbHOMN ACATCIIBHOCTU OpFaHI/ISaHI/II/I B COOTBETCTBHHU C
TPpaAUIITUOHHBIMU pOCCHﬁCKHMH COOUOKYJIIBTYPHBIMH U TYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IPUHATHIMU
B 00IIIECTBE MpaBUIaMU U HOPMaMU MOBEJIEHUS U CIIOCOOCTBYIOT MPOLIecCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS
Y COLIMATN3AIUU 00yJarOIINXCS.

JInaHOCTHBIE pe3yNbTaThl OTPaXaoT CHOPMHUPOBAHHOCTh, B TOM UHCJIE B YACTH:

IlaTpuoTHYeCKOro BOCIUTAHNS

1) [IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJEIHIO,
MOHUMAHHUS 3HAUYCHUSI XUMUYECKON HayKH B )KH3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIA/IETh
JIOCTOBEPHOU MH(OpMaIel 0 MePeIOBbIX JOCTIKCHHUSIX U OTKPHITHSIX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MHpa U O0IIECTBA;

I'paxknanckoro BocnuTanusi

2) MpEaACTABJICHUA O COMUAJIBHBIX HOpMAax U MpaBuiax MCKIIMIYHOCTHBIX OTHOIIIEHUU B KOJJICKTHUBE,
KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIIeI0BATEIbCKOM, TBOPUECKOMN U
JIPYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JIEATEILHOCTH MPH BHITIOJHEHUH
yueOHBIX, T03HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH YUeOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO ¥ B3aUMOTIOMOIIIX B TIPOIIECCE 3TOM YyUeOHOI e TeIbHOCTH;
TOTOBHOCTH OLIEHHBATh CBOE MOBEJACHHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEACTBUN MOCTYIKOB;

IleHHOCTH HAYYHOTO MO3HAHUA

3) MHPOBO33PEHUYECKHX MPEACTABICHUHN O BEIIECTBE U XUMUYECKOU PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABISIONIUX OCHOBY JIJIsl TOHUMAHUS CYITHOCTH HayYHOM
KapTUHBI MHpa, HpGI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTUA TPHUPOABI, B3AUMOCBA3AX
YeloBeKa C MPUPOTHOM CPesloi, O PO XUMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) MI03HABATEJIbHBIX MOTUBOB, HAIIPAaBJIEHHBIX Ha MMOJYY€HHE HOBBIX 3HAaHUHN MO0 XUMHH, HEOOXOIUMBIX
JUIs OOBSICHEHUS HAOII01aeMbIX MIPOLIECCOB U SBICHUA;
5) M03HAaBaTEJIbHOM, MH(POPMALIMOHHON U YUTATENbCKON KYJIbTYPBI, B TOM YHCJIE HABBIKOB

CaMOCTOATENIFHOIN PabOoThI C y4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) UHTEpeca K 00y4eHHIO U TIO3HAHUIO, TF0003HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHON M UCCIIEA0BATEILCKOM NeATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBIICH-
HOCTH U YpOBHS 00yueHUs B JJaJibHEHIIEM;

@opMuUpOBaHHSA KYJIBTYPHI 310POBbS

7) 0CO3HAHMSI LIEHHOCTH KHU3HH, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKU Ha
3JIOPOBBIIT 00pa3 )KU3HU, OCO3HAHUS TTOCIIEACTBUN M HEMPUSATHUS BPEAHBIX PUBBIYCK (YIIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KypEeHHUs1), HEOOXOAUMOCTH COOJIIOJICHHS MTPAaBUI 0€30IIaCHOCTH MPH 0OpaIlieHUH ¢
XUMHYECKUMH BEIIECTBAMH B OBITY ¥ pEaIbHON KU3HU;

Tpynosoro Bocnuranus

8) MHTEpeca K MPaKTHYECKOMY M3Y4EHHIO Ipodeccuii 1 Tpy/a pa3InyHOro poja, yBaKeHHe K TPYAY U
pe3yibTaTtaM TPYAOBOH JEeSITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HaHUH 110
XMMUH, OCO3HAHHOTO BBIOOpa MHIMBUIyaIbHON TPAEKTOPHH IPOJOKEHHS 00pa30BaHuUs ¢ yIETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMMUHU, OOIIECTBEHHBIX MHTEPECOB U NOTPEOHOCTEH; YCIICIIHOM
npodeccHoHaTbHON AEATENFHOCTH M Pa3BUTHSI HEOOXOJUMBIX YMEHHI; TOTOBHOCTH 4alITHPOBATHCS B
npodeccuoHaIbHON Cpeie;

IKOJOrHYeCKOr0 BOCIIUTAHUSA

9) HKOJIOTHUECKH 11eTIECO00Pa3HOT0 OTHOMICHHUS K MPUPO/IE KaK UCTOYHUKY KH3HHU HA 3eMIie, OCHOBE €&
CYILECTBOBAHUS, TIOHUMAHUS IEHHOCTH 3710pPOBOTO 1 0e30macHoro oopasa >kn3Hu, OTBETCTBEHHOTO
OTHOUICHHUSI K COOCTBEHHOMY (PU3MUECKOMY M ICUXUYECKOMY 3/J0POBBIO, OCO3HAHHS IEHHOCTH COOIOICHHS
npaBuil 0€3011acHOTO MOBEJICHUS MPH PadOTE C BEIIECTBAMH, a TAK)KE B CHUTYAIUAX, YTPOIKAIOIINX 3I0POBBIO
W KW3HU JTI0JICH;



10) CHOCOOHOCTH MPUMEHATH 3HAHUSA, TIOTy9aeMbIe TIPU H3yICHUN XUMUH, IS PEIICHHS 3a]1ad,
CBSI3aHHBIX C OKpY’Karollel NPUPOAHOM Cpesloif, HOBBILICHHUS YPOBHS SKOJIOTHYECKON KYIbTYpPbl, 0CO3HAHHUS
rJ100aJIbHOTO XapaKTepa dKOJOTHYECKUX MPOo0JIeM U MyTel UX pelleHus: MOCPEICTBOM METO/I0B XUMUU;

11) 9KOJIOTUYECKOTO MBIIIICHHUS, YMEHUSI PYKOBOJCTBOBATHCSI UM B II03HABATEIbHON, KOMMYHUKAaTUBHON
Y COLMAJIBHOM MPAKTHUKE.

MeTtanpeameTHble pe3yJibTAThI

B cocraBe MeTanpeaMeTHBIX Pe3yTbTaTOB BBICIISIOT 3HAYUMBIE TS (POPMUPOBAHKS MUPOBO33PECHUS
o0IIeHayYHbIe TOHATHUS (3aKOH, TEOpus, IPUHIIMI, TUTIOTe3a, (PaKT, cucTemMa, mpolecc, SKCIepUMEHT U Ip.),
KOTOpPBIE UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUU U3
ATHUX MPeIMETOB (POPMHUPOBATH NPECTABICHHUE O LEJIOCTHON HAyYHOI KapTHHE MUPA, U YHUBEPCAIbHbIE
y4eOHbIe AeiCTBUS (TT0O3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYIISITUBHBIC ), KOTOPBIE 00ecTieunBaroT Ghop-
MHUPOBaHHE TOTOBHOCTH K CAMOCTOSITEIFHOMY TUIAHUPOBAHHIO U OCYILIECTBICHUIO YIeOHO! AEATEIbHOCTH.
MeTtanpeameTHbIe pe3ybTaThl OCBOSHHS 00pa30BaTeIbHON MPOrPaMMBI 0 XUMUU OTPAXKarOT OBJIa/ICHHE
YHHUBEpCAJIbHBIMU IT03HABATEILHBIMU JIEHCTBUSIMHU, B TOM YHCIIE:

Ba30BbIMH JIOTHYECKHUMHU JAeiiCTBUSIMH

1) YMEHHUEM HUCIIONIB30BATh MPUEMBI JIOTHYECKOT'O MBIIIICHHS ITPU OCBOSHUH 3HAHUI: PacKphIBaTh
CMBICIT XUMUYECKUX MOHATHH (BBIIETATh UX XapaKTepHbIE IPU3HAKHU, YCTAHABINBATh B3aMOCBSI3b C
JPYTUMU MOHITUSMU ), UCTIOIB30BATh MOHATHS I O0OBSCHEHUS OTACTBHBIX (DAaKTOB U SBJICHUN; BBIOMPAThH
OCHOBAaHUS U KPUTEPUU IJIs1 KITAaCCU(PUKAUU XUMUYECKUX BEIIECTB M XUMHUUECKUX PEaKIUil; yCTaHABIUBATD
NPUYHHHO-CJIEICTBEHHBIE CBSA3H MEXIY OOBEKTAMU U3YyUCHHUS; CTPOUTH JIOTUYECKHUE PACCYKICHUS
(MHIyKTUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH); IE1aTh BHIBOJIBI U 3aKIIOUECHNUS;

2) YMEHHUEM MPUMEHSATH B MPOLIECCE MO3HAHMS MOHATHUS (IIPEIMETHBIE U METAIIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIB3YEMbIE B XUMUH, TPE0OPa30BHIBATH ITUPOKO MPHUMEHSIEMBIE B
XMMUHU MOJETBHBIE TPEICTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI JIEMEHTA), XUMHYecKast popMyna u
ypaBHEHHE XMMHYECKOHN peakIni — MpPH PEIICHNH y4eOHO-TI03HABATEIbHBIX 3a7a4; C YYETOM ATHX
MO/IEJIbHBIX MPEICTABICHUH BBISBIIATD U XapaKTEPH30BaTh CYIIECTBEHHBIE MPH3HAKH N3Y9aeMBIX 0OBEKTOB
— XUMHUYECKHUX BEUIECTB M XUMHUYECKHUX PEAKIINii; BBIABIATH OOIIHE 3aKOHOMEPHOCTH, PUIHHHO-
CJICZICTBEHHBIC CBSI3U M MPOTHBOPEUHS B H3yYaeMBIX MPOLIECCaX U SBICHUSX; TpeAIaraTh KpUTSPUH IS
BBISIBJICHHSI TUX 3aKOHOMEPHOCTEHN U MPOTUBOPEUHil; CAMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHus yueOHon
3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEUICHMUS, BRIOMpPATh HauboIIee MOAXOISIINN ¢ y4ETOM ca-
MOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB);

Ba3oBbIMH HCC/Ie10BATeIbCKUMH 1eHCTBUAMU

3) YMCHHUEM UCIIOJIBE30BATh ITOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHUS, 4 TAKIKC B
Ka4dy€CTBC OCHOBBI IJIA (1)0pMI/IpOBaHI/I$[ THUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX CYH(HGHHﬁ;
4) HpI/I06pCTCHI/IC OIIbITA 110 INIAHUPOBAHUIO, OPraHU3alliu U IMPOBCACHUIO YUCHUYCCKHUX

HKCIIEPUMEHTOB: YMEHHE HAOIIOIaTh 32 XOIOM IpOIecca, CAMOCTOSTEIFHO IIPOTHO3UPOBATh €T0 PE3YIIbTaT,
dbopMynupoBaTh 00001IEHUS U BBIBOABI IO PE3yabTaTaM MPOBEAEHHOTO OMbBITA, UCCIEIOBAHUS, COCTABIIATh
OTU€T O IpoAeNIaHHOM padoTe;

Pa6oroii ¢ unpopmanueit

5) YMEHHEM BBIOMPATh, aHATU3UPOBATh U HHTCPIIPETUPOBATH WH(POPMAITHIO PA3ITUNIHBIX BHIIOB U (hopM
MIPEICTABICHHUSI, TOJIy4aeMYyIO U3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
COJIepKaHus, CIIPABOYHBIC TTOCOOHS, pecypchl IHTepHEeTa); KpUTHIECKH OICHUBAThH MPOTHBOPESUNBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) YMEHHEM MIPUMEHSTh Pa3Iu4HbIe METObI M 3aIIPOCHI ITPU MTOUCKE U 0TOOpE HHPOPMAIIUH U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX ISl BHITTOJHEHUS! Yy4eOHBIX U TIO3HABATEJIbHBIX 33/1a4 OIlpe-
JIeIEHHOT O THIA; MPUOOPETEHHE OTbITa B 00JIACTH HCIOIb30BaHU HHPOPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT Ui, OBIaJICHHE KYJIbTypOi aKTHBHOT'O UCIIOJI30BAHUS PA3IMUYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POpPMY IIpeICTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH
pelraeMble 3a/1a4u HECIIOKHBIMH CXEMaMU, TuarpaMmmamu, IpyrumMu popmamu rpauk u ux
KOMOMHAIIHAMH;

) YMEHHUEM HCIIONB30BaTh U AaHAJTM3UPOBATH B IpoOIIecce YIeOHON M UCCIIEIOBATENBCKON eI TENbHOCTH
MH(GOPMALIMIO O BIUSHUN POMBIIIIEHHOCTH, CEJILCKOT0 X0341CTBA U TPAHCIIOPTA HAa COCTOSIHUE
OKpY>Karolle NPUPOJIHON CPEIbL;

YHuBepcaaibHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMHU



8) YMEHMEM 3a/1aBaTh BOIPOCHI (B XO/€ UaIora U/l JUCKYCCUH) M0 CYIIECTBY OOCYKIaeMOU TEMBI,
(bopMyIUpOBaTh CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIMOJHEHUS MIPEAI0KEHHOM 3a/1a4u;

9) pUOOpETEHHUE OIbITA TPE3CHTALIMU PE3YIbTATOB BBIIOJHEHUS XUMUYECKOT0 SKCIIEpUMEHTA
(;1abopaTopHOTO OMbITa, TAOOPATOPHON PAOOTHI MO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOCKTA);
10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMM IMO3HABATEIBHOM M HCCIIEI0BATEIBCKON
JESTebHOCTH MPH PEeIICHUH BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00cyxaeHusi, 00OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMS COBMECTHBIX J1€HCTBUM,
OIpEe/ICIICHUE KPUTEPHUER 110 OIICHKE KAaueCTBa BIMOJIHEHHON pabOThI U Jp.);

YHuBepcaabHBIMH PeryasTUBHBIMH 1€ CTBUSIMHU

11) YMEHUEM CaMOCTOSITEILHO OMPEAEIIATh LU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIUPOBATh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BEIOMpATh Hanboee

3¢ (heKTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIHHBIX 3a]1a4, CAMOCTOSTEIILHO COCTABIIATH WIIH
KOPPEKTUPOBATh MPEJI0KEHHBIN aITOPUTM I€UCTBUI MPU BBIITOJIHEHUH 33JaHUIN C YYETOM MOTYyYEHUS
HOBBIX 3HAaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUAX; OLEHUBATH COOTBETCTBHE MOTYYSHHOTO
pe3ynbTaTa 3asiBIC€HHOU LIeNu;

12) YMEHHMEM HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaracMbl€ B YCIOBUH 3a/1aHUM.
IIpenmeTHbIe pe3yJIbTAThI

B cocraBe npeMeTHBIX Pe3ylIbTaTOB IO OCBOSHHUIO 00S3aTEILHOTO COJICPKAHMUS, YCTAHOBICHHOTO IaHHON
pUMEpHOM pabodeil mporpaMMo, BEIIEIAIOT: OCBOCHHbIE 00yYaIOIUMUCS HAyYHbIC 3HAHUS, YMEHUS U
CTIOCOOBI ACUCTBUH, criennuIecKre A MPeAMETHON 001acTH « XUMUS», BUABI IEATEIBHOCTH 110
MOJIY4YEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAlUU, TIPE0OPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4€OHBIX
Y HOBBIX CUTYaIUsX.

[IpenmeTHbIe pe3yabTaThl MPEACTaBICHBI IO TOJaM 00yUYEHHS U OTpakatoT ChOPMUPOBAHHOCTD Y
00yJarOIUXCsl CIEAYIONINX YMEHHI:

8 KUIACC

1) PACKpbl8ams CMblc/l OCHOBHBIX XMMUUECKHUX IOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN AJIEMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOAHASI U HEOTHOPOAHAS), BAIEHTHOCTD, OT-
HOCHUTEJIbHAs aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JIOJIS XUMHUYECKOTO 2JIEMEHTa B COSAMHEHNH, MOJISIPHBIN 00BbEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUUECKasl peaklys, KJacCU(PUKALUA pEeaKIUil: peakun
COEIMHEHMS, PEAKIIUU PA3II0KEHUS, PEAKIINH 3aMeIlleHus, peakiiui 00OMeHa, IK30- U SHAOTEPMHUUECKHE
peaximu; TeToBoi 3 ekt peakuuu; sApo aTomMa, IMEKTPOHHBIN CIIONW aTOMa, aTOMHasi OpOUTAaITb, pafnyc
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAs U HENOJIApHAsl KOBAJICHTHASI CBsA3b, HOHHAS CBSI3b, NOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAs KOHLEHTPallKs) B pacTBOPE;

2) ULIFOCMPUPOBAMb B3AUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUH (CM. TI. 1) ¥ IPUMEHSITh 3TU
TIOHSITHUS TIPU OTIMCAHUH BEIIECTB U UX MPEBPACHUH;

3) UCNONIBb306aMb XUMUYECKYIO CUMBOJIMKY JIJISI COCTaBJICHHS (POPMYIT BELIECTB M YPaBHEHHIA
XUMUYECKUX PEAKLIUI;

4) onpeoenams BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIIEKHOCTD BELUIECTB K ONPEAeIEHHOMY KJIacCy COEMHEHHM
o opmynam; BUI XMMHUECKOH CBSI3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUUYECKUX COSAMHECHUSX;

5) packpvieams cmoica [lepuoguueckoro 3akona . . MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHHUE
MIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT UX N0JI0KeHUs B [lepuoanueckon
CUCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS,
3aKOHa ABOTAJIpO; ONUCHIBAMb U XapaKkmepuzoeams Tabnuunyo Gopmy Ileproanyueckoii cucTeMsl
XUMHUYECKHX 3JIEMEHTOB: Pa3INuaTh MOHATUS «TJaBHas noArpymmna (A-rpyrmmna)» u «1obdoyHasi HoArpymnna
(b-rpynmna)», mansie 1 0oJbIINE EPUOIBI; COOMHOCUMb 0003HAUEHUS, KOTOPBIE UMEIOTCS B Ta0JIUIIE
«Ilepnoanueckas cucrema xumuueckux emeHToB J[. . MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, 001Iee YUCII0 JIEKTPOHOB U
pacnpe/esieHne uX Mo 3JIeKTPOHHBIM CJI0SM);

6) Kaaccuguyuposams XAMHYECKUE SJIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKUE peakuu (1o
YHCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, [0 TEMJIOBOMY 3D PexTy);
7) xapakmepuzoeams (ONUCHIBAMb) OOIINE XUMHUUECKUE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,

MOJATBEPK/1asl OMHCAHUE TPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;



8) NPOCHO3UPO8aNsb CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'0 COCTaBa; BO3MOKHOCTHU
IPOTEKaHUsI XMMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUSAX;

9) 8bIYUCIAMb OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIIO
XMMHYECKOT0 3JIEMEHTA 10 (GOpMYJie COeMHEHUS; MAaCCOBYIO JIOJIIO0 BELIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUYECKOHN PEaKIIHH;

10) npUMeHAmMb OCHOBHBIE ONIEPAIIUN MBICITUTEIBHOMN 1S TeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111IeHIE, CHCTEeMATH3aIINIO, KIAaCCU(UKAIINIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3eH — JIJIst
M3YUYCHHSI CBOMCTB BEIIECTB M XUMUYECKHX PEaKLUii; €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

11) cedoeamy NMPaBUIIaM MOJIB30BAHUS XMMUYECKOHN MOCYA0M U 1a00paTOpHBIM 000pyI0BaHUEM, a
TaK)Ke MpaBUiiaM OOpaIlleHus C BeIIeCTBAMHU B COOTBETCTBUH C MHCTPYKIHUSMU IO BBHITIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYESHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (BOAOPOAA U
KHCIIOpO/1a), MPUTOTOBIIEHUIO PACTBOPOB C ONpPeAeNEHHON MacCOBOM J0JI€il paCTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIIOT €
MTOMOIIIBIO MHANKATOPOB (JTaKMYC, (peHOIPTATCHH, METHIIOPAHXK U IP.).

9 KVIACC

1) PACKpbl8ams CMblc/l OCHOBHBIX XMMHUUECKHUX MOHATUN: XUMUUECKHUN JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTHOH, aHUOH, TIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIHLHOCTD, CTETIEHB
OKHUCJICHHS, XUMHUYECKas PeaKiusi, XUMUYecKas CBsI3b, TETIOBOM 3(h(PEeKT peakinu, MOJb, MOJISIPHBIN 00BEM,
pPacTBOP; AIEKTPOJIUTHI, HEITEKTPOIHUTHI, HIMEKTPOIUTHIECKAS JUCCOIMALINS, PEAKIIM HOHHOTO 0OMeHa,
KaTaJan3aTop, XMMUYECKOE paBHOBECHE, 00paTHUMbIE U HEOOpATUMbIE PEAKIIH, OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJNIOTPOIIHS,
amM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAaJICHTHAS, MOHHASI, METAJTTHYECKas ), KpUCTAJIJINUecKas peniéTka,
KOPPO3HS METAJUIOB, CIJIaBbl; CKOPOCTh XUMHUYECKOW PEAKIINH, IPEIEIbHO JOMYCTUMAsT KOHLIEHTPAIHS
(ITIK) BemecTBa;

2) UTIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. 1. 1) ¥ IPUMEHSTH 3TU
MIOHSITHS TIPU ONTMCAHUM BEILIECTB U MX MPEBPAICHHUIA;

3) UCNOb306aMb XUMUYECKYIO CUMBOJIMKY JJISI COCTABJICHUS ()OPMYJT BEIIECTB U ypaBHEHHH
XUMHUYECKHUX PEaKIIHii;

4) onpeodeiams BAJICHTHOCTh U CTETIEHb OKUCIICHUS! XUMHUYECKHX JIEMEHTOB B COSAMHEHMSIX
Pa3IUYHOTO COCTaBa; MPUHAICKHOCTD BEUIECTB K ONpeIeNEHHOMY KJIacCy COeAMHEHUHN 10 (hopMymam; BH]T
XMUMUYECKOH CBsI3U (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAsi) B HEOPTaHMUECKUX COCIMHEHUSX; 3apsi/i HOHA
M0 XUMHU4YECKol (hopMyIie; XxapaKTep Cpeabl B BOAHBIX PACTBOPaX HEOPraHMUECKUX COSIUHEHHM, TUIT
KPUCTANTNIECKOHN PEIETKN KOHKPETHOTO BEUIECTBA;

5) packpwvieamsb cmvica Ilepuonuueckoro 3akoHa Jl. 1. Menneneesa U 1eMOHCTPUPOBATH €r0
MIOHUMAHUE: ONUCHLIBAMb U Xapakmepuszoeams TabauuHyto popmy Ilepuonnyeckoil cucTeMbl XUMHUUECKUX
3JIEMEHTOB: pa3janyaTh MOHATHUS «TJlaBHas nmoArpynmna (A-rpynmna)» u «mnobdouyHas noarpymnmna (b-rpynma)y,
MaJible ¥ OOJIbLINE IEPUOJIBI; COOMHOCUMb 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOAMYECKOM TalIHIIe, C
YHCIOBBIMU XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz siapa, oluiee
YHCJIO 3JIEKTPOHOB U PACHPEEIICHNE UX 10 AIEKTPOHHBIM CIIOSIM); 00BACHAMb 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COEAMHEHUH B Ipe/iesiaX MajbIX epUO/OB U TIIaBHBIX MOATPYIII C
YYETOM CTPOEHHS UX aTOMOB;

6) Kaaccuguyuposams XAMHUYECKUE 3JIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMUYECKUE peakuu (1o
YHCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, [0 TEIJIOBOMY 3(peKTy, 0 N3MEHEHUIO CTereHel
OKHCJICHUSI XMMUYECKHX 3JIEMEHTOB);

7) xapaxkmepusosams (Onucviéams) od1IKe U crienupuueckue XMMHYECKHe CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPIK/1asi OMUCAHNE IPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

8) cocmaensaims ypaBHEHUsI 3JIEKTPOIUTUYECKON TUCCOLMAIIMH KUCIIOT, IeJI0Yel U coel; OIHbIe U
COKpalIEHHbIEC YPaBHEHHsI peaKIiii HOHHOIO0 0OMEHa; ypaBHEHUS peaKIHii, MOITBEPKIAIOLIUX
CYIIECTBOBAHNE TEHETHYECKON CBS3M MEXKAY BEIIECTBAMHU PA3IUYHBIX KIACCOB;

9) packpuléams CyITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi MOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaAKIIHA;

10) NPOCHO3UPO8amMsb CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MPOTEKAHUS
XMUMUYECKHX MPEBPALICHNI B Pa3IMYHBIX YCIOBHUSAX;



11) 8bIYUCTIAMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTIO
XUMHUYECKOT0 dJIeMEHTa 1o (GopMyJie COeTUHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

12) c1edo6amy MPaBUiIaM MOJIb30BAHUS XUMUYECKOH MOCY/10H U 1abopaTOpHbIM 000pyI0BaHHEM, &
TAKXE IIpaBUJIaM O6paHIeHI/I$[ C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHAMU IO BBIITOJTHECHHIO
1a060pPaTOPHBIX XUMUYECKHX OIBITOB IO MOJYYCHUIO U COOUPaHUIO Ta3000pa3HbBIX BEIIECTB (aMMHUaKa U
YTJIEKUCIIOTO Ta3a);

13) npo8ooUmsb PEaKIuu, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IUYHbIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM TyTEM XJIOpU- OpOMUI-, HOAUI-, KapOoHaT-, hochar-, CHIIMKaT-, Cyinbhart-, TH- JPOKCHUA-UOHBI,
KaTHOHBI aMMOHHUS U MOHBI H3yUYEHHBIX METAIIJIOB, IPUCYTCTBYIOINIME B BOJIHBIX PACTBOPAX HEOPTaHHUECKHUX
BEIIECTB;

14) npuMeHsims OCHOBHBIE OTIePAIH MBICIIUTEIHHON JAESITEILHOCTH — aHAJIM3 M CUHTE3, CPABHEHHUE,
00001IeHNE, CHCTEMATU3AIHIIO, BBISIBIICHUE TPHYUHHO-CIICICTBEHHBIX CBSA3EH — JIJIsl U3YYEHUS CBOHCTB
BCIICCTB U XUMHNYCCKUX peaKHHfI; CCTCCTBCHHO-HAYYHBIC MCTOAbI IO3HAHUSA — HaGHIOI[CHI/Ie, HU3MCPCHUC,
MOJICITUPOBAHUE, IKCTICPUMEHT (peasTbHBIN M MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHME 110 YYEGHOMY IIPEIMETY «XUMMWA»

z

TemaTndeckue
0J10KH, TEMBbI

OcHoOBHOE
cojiepKaHue

OcHOBHBIE BHIBI
JeATeILHOCTH
o0yvyamuxcst

Bo3moikHoCTh
HCI0JIb30BAHUA 110 ITOM Teme
3JIEKTPOHHBIX (XM (PPOBBIX)
o0pa3oBaTe/IbHBIX pecypcoB

8 kiaacc

(2 4 B Hepe10, Beero 68 4, 3 HUX 3 4 — pe3epBHOE BpeMsi)

Pa3znea 1. IlepBonayanbHble XUuMHUYecKHe MOHATHS (20

)

Tema 1. [Ipeamer xumMun. | m [Ipenmet VYpoxk « IIpeagmer xumumn.
Xumust — Ponb xumMuu B XuMuu. Poib BemiectBa, ux cBOMCTBa»
BasKHas JKU3HM YEJI0OBEKA. | XUMHUU B KU3HH https://resh.edu.ru/subject/lesso
00J1aCTH Xumus B yenoBeka. Xumus B | n/1521/start/
€CTEeCTBO3HAHM | CCTEME HayK. CHUCTEME HayK.
U Metoasl Meroapl no3Hanuss | Ypok «HucTsle BELIECTBA U
NPaAKTHYECKOH | TIO3HAHUSA B B XMMUH. cCMeCcH»
NeATEJIbHOCTH | XUMUHU. " Tenau https://resh.edu.ru/subject/lesso
yesioBeka (5 1) | Tenma u BerecTBa. | BEIIECTBA. n/1522/start/

dusnueckue du3nueckue

CBOMCTBa CBOICTBA BEIIECTB. | YPOK « OU3NUeCKue 1

BCIIECTB. ArperatHoe XUMUYCCKHEC SIBICHUI

ArperaTHoe COCTOSIHHE https://resh.edu.ru/subject/lesso

COCTOSTHHE BeliecTB. YucToie n/1485/start/

BemecTB. YncTele | BelecTBa U CMECH.

BCIICCTBA U Croco0kl

cmecu. CiocoObl | pa3aeneHus

paszaeneHus cMeceil.

CMeceH. dusnueckue u

du3nueckue u XUMHYECKHE

XUMHUYECKHE SIBIICHUS.

SIBJICHUS. IIpusHaku u

[Ipusnaku u YCIJIOBHS

YCJIOBHSI MPOTEKAHUS

MpOTEKaHUs XUMHUYECKHUX

XUMHUYECKUX pEeaKUHnid.

peaKIuid. n 3HAKOMCTBO

3HAKOMCTBO C C IpaBUIaMHU

MpaBWIaMU 0e30MacHOCTH U

0€30MaCHOCTH U | MpUEMaMH pabOTHI

puéMaMu B XUMUYECKON

paboThl B 1abopaTopHH.

XUMUYECKON L] JemMoncTpa

naboparopum. 01501

JleMoHCTpauuu L] JlaGopaTopH

1.JIaGopatopHoe | oe 00opymOBaHHE.

o0opynoBaHue. = Pasznuunbie

2.Paznnuneie BUJIBI XUMHYECKON

BHUIbI MOCY/IbI.

XUMHYECKOH

MOCY/IbI. n [1nanuposa

3. O6pa3ib

Tb U IIPOBOJINTDH



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/

BEILECTB. XUMHUYECKUN
4. CrocoObl | SKCTIIEPUMEHT T10
pazaenenus U3YYEHHUIO U
cmeceit (punp- OMHICAaHUIO
TPOBaHMUE, buznyecKkux
BBITIApUBaHUE, CBOMCTB BEILIECTB,
TUCTHUILISALINS, croco00B
xpomarorpadus). | pazaesneHus: cMeceit
JlaGopaTopHble | BEIIECTB.
U IPaAKTHYeCKHEe | m Hcnons3oBa
padoThbI Th NpH
Jlabopamopnvie | BHINOTHCHUH
ONnbIMbl: y4eOHBIX 3aJJaHuI
Onucanue U B Mporecce
buznyeckux HCCIIeI0BATENIbCKO
CBOWCTB U IeATENbHOCTH
BEIIECTB. Hay4HO-
Paznenenue MOMYJISIPHYIO
CMECH C JTUTEpaTypy
MTOMOIIIBIO XUMHUYECKOTO
MarHura. CoOJIepKaHus,
Ipaxmuueckue CIIpaBOYHbBIC
pabomui: MaTepHabl,
Ne 1. IIpaBuna pecypebl
paboThI B Wutepnera.
nabopaTtopuu u BricTpauBath
MIPUEMBI pa3BEPHYTHIE
oOpalieHus ¢ MMUCbMEHHBIC U
n1abopaTOpHBIM YCTHBIE OTBETHI C
o0opy/moBaHUEM. | OTIOPOM Ha
Ne 2. Paznenenue | undopmanuio u3
cmeceil (Ha yueOHUKa U
npumepe CIIPaBOYHBIX
OYHCTKH MaTepua’os,
MMOBapEHHOMI rPaMOTHO
COJIN) WCIIOTh30BaTh
H3YyYEHHBIN
MMOHSATUMHBIN
ammapar Kypca
XUMHH
Tema 2. ATOMBI U L] [Ipumensate | Ypok « ATombl. MosieKybI.
BemecrBa n MOJIEKYJIBI. €CTECTBEHHO- Nonsbr.»
XHMHUYECKHe XuMnueckue HAy4YHBIC METO/IbI https://resh.edu.ru/subject/lesso
peakuuu (15 1) | ameMeHThI. 3HaKKU | MO3HAHHS (B TOM n/1486/start/
(cuMBOITBI) quCIIe
XUMHUYECKHUX HaOJII0IeHUE, VYpok « 3aKOH TOCTOSTHCTBA
AJIEMEHTOB. MOJIETUPOBaHUE, COCTaBa BEIIECTBA»
[pocteiec u IKCTIEPUMEHT) U https://resh.edu.ru/subject/lesso
CITOKHBIE OCHOBHBIC n/1487/start/
BEILIECTBA. orepamuu
ATOMHO- MBICIIUTEIIbHOU Ypok « BasieHTHOCTB»
MOJICKYJISIPHOE JESTEIbHOCTH https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1520/start/

yYYEHUE.
XuMuueckas
dhopmymna.
BanentHocTth
aTOMOB
XHUMHYECKHX
9JIEMEHTOB.
3aKkoH
IIOCTOSTHCTBA

cocCTaBa BCUICCTB.

OTtHOCHUTENIbHAS
aTOMHas Macca.
OTtHOCHUTENIHHAS
MOJIEKYJIIpHas
Macca. MaccoBas
JTOJIS
XHUMHYECKOTO
DJICMCHTA B
COEIUHEHMU.
dusznueckue u
XHUMHAYECKHE
SIBJICHUS.
Xumudeckast
peakiusi.
[Ipusnaku u
YCIIOBHS
MPOTEKAHUsA
XUMHYECKHUX
peaKLni.
XuMuduecKne
ypaBHEHHUSL.
Turer
XHUMHYECKHX
peaxkuuii
(coequHenus,
pa3loKeHUsI,
3aMCIICHHS,
oOmeHa). 3aKoH
COXpaHEHHUs
Macchl BEIIECTB.
M. B.
JIoMoHOCOB —
YUEHBII-
SHIIUKJIOICIHCT.
JdeMoHcTpanun
dOu3nueckue
SIBJICHHS
(pactupanue
caxapa B CTYIIKE,
KUTICHUE U
KOHJICHCAIIUS
BOJIBI U T. ]1.).

(cpaBHEHuUE,
KIaccuUKaIus)
JUISL U3YYEHHUS
BCIICCTB U
XUMHYECKHUX
pEeaKUHnid.

] PackpriBath
CMBICJI U3y4aeMbIX
MMOHATUH ¥ 3aKOHOB
Y IPUMEHSTh ITH
TOHATHS TIPU
OIMMCAHUH CBOMCTB
BEIIECTB U X
IIpEBpALICHUM.
Pazanuaate
¢buznueckue u
XHUMHAYECKHE
SIBJICHUS,
OOBACHATH UX
CYIIIHOCTh C TOYKH
3pEeHUsI AaTOMHO-
MOJIEKYJIIPHOTO
YYEHHUS.

|

Onpenensth
MPU3HAKU
XUMHYECKHIX
peakuui, yciaoBus
WX MPOTCKAHMSI.

n OOBSACHATD
CYITHOCTh
buznueCcCKUX U
XUMHYCCKHIX
SIBJIEHUM C TOYKH
3peHUsT AaTOMHO-
MOJIEKYJISIPHOTO
YYCHUS.

n Knaccudui
HUpPOBAThH
XUMHYECKHE
peakiuu (1Mo Yuciry
U COCTaBy pearupy-
IOLIUX U
o0pa3yrmuxcs
BEILIECTB).

] CocraBnArthb
hopmyIbI
OMHAPHBIX BEIIECTB
10 BaJICHTHOCTHU U
OTIPE/ICIISATh
BaJICHTHOCTb 110

n/1520/start/

VYpok « 3aKOH COXpaHEHHUs
MacCChI BEIIIECTB»
https://resh.edu.ru/subject/lesso
n/1519/start/



https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/

XHUMHUECKUE
SIBJICHUS
(ropeHue cBeuw,
paziioxeHue
caxapa,
B3aUMO/ICIICTBUE
CEpPHOM KHUCIIOTHI
C XJIOPUJIOM
Oapwsi,
pasiioxKeHue
TUAPOKCHIA
menu(Il), B3a-
HUMOJIEUCTBUE
JKeyes3a ¢ Cepou,
B3alMOIEHCTBUE
xKelesa ¢
pacTBOPOM COJIHN
menu(I1)).
OmngiT,
WJUTFOCTPUP YOI
Wi 3aKOH coXpa-
HEHHUS MacCHhl.
JlabGopatopHbie
U NPaKTHYecKHue
padoThbI
Jlabopamopmvie
ONnvIMbL!
[Ipumepst
buznyeckux
SIBJICHUH (T1J71aB-
JIEHUE BOCKa,
TastHUE JIbJIA).
[Ipumepst
XUMUYECKHUX
SIBJIEHUU
(mpoxanuBaHue
MEIHOU
MIPOBOJIOKH,
B3aUMOJICICTBUE
MeJa ¢
KHCJIOTOM).
Mopenu aToM0B
Y MOJIEKYJL.
Buviuucnenusn

— OTHOCHTE
JIbHOU
MOJIEKYJIIPHOU
Macchl BEILECTB;
MAacCOBOM JOJIU
XUMHUYECKOTO
3J€MEHTA 10

dhopmyne

dhopmynam
BEILECTB.

" PaccraBiar
b K093()(pUIIUEHTHI B
YpaBHEHUSX
XUMHYECKHX
peaKUuid.

] CnenoBatb
paBUJiaM
10JIb30BaHUs
XUMHUYECKON
MOCYAO0U U
1a00paTOPHBIM
obopynoBaHueM, a
Tak)Xe IpaBUiiaM
oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIUSMU IO
BBITIOJTHEHUIO
1a00paTOPHBIX
XUMHYECKHIX
OTIBITOB.
Hcnonb3oBath pu
BBHITIOJTHEHUH
y4eOHBIX 3aJaHUI
U B TIpo1iecce
HCCIIEI0BATENIBCKO
Hay4HO-
MOMYJISIPHYIO
TUTEpaTypy
XUMHUYECKOTO
COJIep)KaHus,
CIPaBOYHbIE
MaTepHabl,
pecypchl
HNurepHera.

m BricTpauBath
pa3BEPHYTHIC
MMMCbMEHHBIC U
YCTHBIE OTBETHI C
ONOpOM Ha
uHPOPMAIIHIO U3
y4eOHHKA U
CIIPAaBOYHBIX
MaTepHasoBs,
rPaMOTHO
HCII0JIb30BaTh
M3y4YEHHBIN
MOHSATUMHBIN
anmapar Kypca
XUMUUN




COCAUHCHUA

JCATCIIbHOCTH

BemecTB (30 u)

Pasnen 2. BaskHelimme npeAcTaBUTEIN HEOPraHNYEeCKHX

Tema 3. Bo3nyx —cmecp | m PackpeiBath | Ypok « OTHOCUTEIBHAS
Bosznyx. ra3zoB. CocraB CMBICII U3y4a€MbIX | IUIOTHOCTb I'a30B»
Kucaopon. BO3/lyXa. TOHSTHH U https://resh.edu.ru/subject/lesso
IMousiTue 06 Kucnopox — MPUMEHSTH 3TH n/2731/start/
okcuaax (54) | aIeMeHT u MIOHSITHSI IPU

IIPOCTOE Bellle- ONMCAaHUU CBOUCTB | YOk « Kuciopom»

cTBO. O30H — BEILECTB U UX https://resh.edu.ru/subject/lesso

AJJIOTPOITHAS [peBpaIlCHUIA. n/2447/start/

MoaupUKaIus n Xapaxkrepus

KHUCJI0pO/Ja. oBaTh (ONMUChIBaTh) | Ypok « O30H»

Haxoxnenue COCTaB BO3/lyXa, https://resh.edu.ru/subject/lesso

KHCJIOpPO/ia B ¢dusmueckue u xu- | N/2446/start/

IIpUpoE, MUYECKHE

¢buznueckue u CBOMCTBA

XUMHUYECKHE KHCII0pOJ1a,

CBOICTBa CIocoObI ero

(peakuuu MOJTy4eHUs,

OKHCJICHUS, MIPUMCHCHHE U

TOpEHueE). 3HAauYeHUE B

YcnoBus MIPUPOJE U KU3HU

BO3HUKHOBEHHS U | YEIOBEKA.

MPEKPALICHUS L] CpaBHUBaTh

rOpEHMUS. peaKiuy TOPeHHSI U

ITousttue 00 MEJIEHHOTO

OKCHJIaX. OKHCJICHUS.

Crioco6sl " Cobupats

MOJTyYEHUS puOOpPHI AJIst

KHCIIOpO/ia B MOJTy4EHUs

nabopaTopuu U KHCJIOpOa

MIPOMBINIIEHHOCT | (BBITECHEHHUEM

u. [lpumenenue | BOJIBI U BO3/1yXa).

KHUCJIOpO/Ja. Pacnosznasate

Kpyrosopor OTIBITHBIM TTyTEM

KHCIIOpO/ia B KHCIIOPO/I.

IIPUPOJIE.

Tennosoi

ekt

XUMUYECKON

peakuuuy,

MIOHSITHE O

TEPMOXUMHUYECKO

M ypaBHEHUH,

9K30- U

SHAOTEPMHUYECKU

X peaklusx.

Tomnuso (HehTh, | m Hcnonp3oBa

yrolib U METaH). | Th XUMHYECKYIO

3arpsizHeHue CUMBOJIUKY JUIS



https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/

BO3/yXa,
CIIOCOOBI €ro
MpeI0TBPALLEHUS
. Ycuiienue
MMapHUKOBOTO

s dexra,
paspyuieHue
030HOBOTO CJIOSI.
JdeMoHcTpanun
B3anmoneiicteue
dbocdopa, cepsl u
xKenesza ¢
KHCIIOPOJIOM
(BO3MOXHO
UCIIOJIb30BaHUE
BHJICOOTIBITOB).
Onpenenenue
CoJIepKaHus
KHCIIOpO/ia B
BO3JIyX€.

OnBITHL,
JIEMOHCTPHUPYFOII
ue yCJIOBHUS
BO3HUKHOBEHUS U
MIpeKpalieHus
TOpPEHUS.
JlabGopaTtopHble
U MPaKTHYEeCKUe
padoThbI
Jlabopamophuwiii
onvim:
O3HaKOMIICHHE C
oOpasiamu
OKCHJIOB.
IIpakmuueckas
paboma:

Ne 3. ITonyuenue
U cobupanue
KHCJIOPOJa,
W3y4YEHUE €T0
CBOJCTB.
Buviuucnenus
MOJIEKYJIAPHOU
MaccChl
KHCIIOpOoJia U
030Ha Ha
OCHOBaHUU
ATOMHOW MaCChI
XUMHUYECKOT0
3JeMEHTa

COCTaBJICHUS
¢dbopmyI BeecTs,
MOJIEKYJISIPHBIX
YpaBHEHUI
XUMHYECKHIX
peaxKuuii ¢
y4acTueMm
KHUCJIOPO/Ia.

" OOBSCHATD
CYILHOCTh
HKOJIOTHYECKUX
po0IeM,CBSI3aHHBI
X C 3arpsi3HEHUEM
BO3/yXa.

n CnenoBath
MpaBUJIaM
Oe3omacHoi pabo-
THI B JIA0OpaTOpuu
npu
WCIIOb30BaHUU
XUMHUUYECKOH
MOCY/BI
obopynoBaHus, a
TaKXe MpaBUIaM
oOpalteHus ¢
TOPIOYNMH
BEIIECTBAMHU B
OBITY.

L] IInanuposa
Th ¥ OCYIIIECTBIIATh
Ha TPaKTHUKe
XUMHUYCCKHE
IKCIIEPUMEHTHI,
MIPOBOINTH
HaOIIIOACHUS,
JIeJTaTh BBIBOJIBI T10
pe3yabTaTam
IKCTICPUMEHTA.

n YyactBoBar
b B COBMECTHOM
paborte B rpymre.
Hcnone3oBath npu
BBITIOJTHCHUH
y4eOHBIX 3aaHuN
U B IIpoliecce
UCCIIEI0BATENIbCKO
U IeITeIbHOCTHU
Hay4HO-
MOMYJISIPHYIO
JTUTEepaTypy
XUMHYECKOTO
COJIepKaHus,




CIIPaBOYHbIE
MaTepUaIbl,
pecypcsl
HNurepHera.

m BricTpauBath
pa3BEPHYTHIE
IIMCBMEHHBIC U
YCTHBIE OTBETHI C
ONopoM Ha
MHPOPMAIIHIO U3
y4eOHHKA U
CIPaBOYHBIX MaTe-
pHAaJIOB, TPaMOTHO
HCII0JIb30BaTh
W3yYCHHBIN
MMOHATUINHBIN
anmapar Kypca
XUMHH

Tema 4.
Boaopona.
IlonsiTue o
KHCJI0TaxX U
coJisix (5 )

Bonopon —
3JEMEHT U
IIPOCTOE Bellle-
CTBO.
Haxoxnenue B
IIpUpoJE,
buznveckue u
XUMUYECKUE
cBolcTBa (Ha
npumepe
B3aUMOJICICTBUA
C HEMETaJUIaMH U
OKCHJIaMHU
METaJJIOB),
IIPUMEHEHHE,
CTHOCOOBI
MTOJTy4EHUSL.
[Tonsatue o
KHCIJIOTax 1
COJISIX.
JdeMoHcTpanun
[lonyyenue,
cobupaHue u
pacro3HaBaHHe
BOJOpOA.
I'openne
BOJOpOA.
B3anmoneiicteue
BOZIOpOJA C
OKCHJIOM
menu(I1).
JlabopaTopHble
U NIPAKTHYECKHe
padoThbI

L] PackpsiBath
CMBICJI U3y4aeMbIX
MMOHSTHHN U
MIPUMEHSATD 3TU
MOHSTHUS TIPU
ONMCAHUU CBOMCTB
BEIIIECTB U UX
IIpEBpALICHUMN.

L] Xapakrepus
OBaTh (OMUCHIBATH)
buznveckue u
XUMUYECKHE
CBOMCTBA
BOJOPO/JA,
CIIOCOOBI €ro
MOJIY4EeHHUS,
IIPUMEHEHNE.

" Cobupatb
puodop AJIs
MOJIy4eHUS BOJO-
pona.

n Hcnonp3oBa
Th XUMUYECKYIO
CUMBOJIUKY JIJIs1
COCTaBJICHUS
(dhopMyIT BEIIeCTB,
MOJIEKYJIIPHBIX
YpaBHEHUU
XUMHUYECKHUX
peaKuuii ¢
Y4aCTHEM
BOJOPOJA.
CienoBath
rpaBUaM

Ypoxk « Bonopon»

https://resh.edu.ru/subject/lesso

n/3119/start/




Jlabopamopnwiii
onvim:
BzaumopelictBue
KHCJIOT C
MeTajlaMu.
IIpakmuueckas
paboma:

Ne 4. TTonyuenue
1 coOupanue

Oe3omacHoi
paboThI B
JabopaTopuu mpu
HCIIOJI30BAHHH
XUMHYECKOHN
MOCYABI U
o0opynoBaHus, a
TaKXKe MpaBUIaM
oOparieHus ¢

BOJZI0pOAA, TOPIOYUMHU
W3Yy4YEHUE €ro BEILIECTBAMHU B
CBOMCTB. OBITY.
Buviuucnenus L] IInanuposa
— Th U OCYLIECTBIISATh
MOJIEKYJISIPHON Ha MPaKTHUKE
MaccChl BEIIECTBA | XUMUYECKUE
Ha OCHOBaHUU 3KCHEPUMEHTBHI,
aTOMHOM MacChl | IPOBOJUTH
XUMUYE HaOII0IeHN S,
CKHX DJIEMEHTOB | JIeJIaTh BBIBOJIBI 11O
pe3ynbpTaTam
JKCTIEpPUMEHTA.
VYyacTBOBaTH B
COBMECTHOM
pabote B rpymme
Tema S. KonnuecTtso (] PackpeiBath | Ypok « KonmnuecTBo BelecTsa.
KoaunuecrBenn | Bemecta. Monb. | CMbICH U3y4aeMbIX | Moib.»
ble OTHOIIEeHUs1 | MolsipHas Macca. | MOHSATHH U https://resh.edu.ru/subject/lesso

B XUMHH (4 1)

3akoH ABorajapo.
Mounspaslii
00BEM Ta30B.
PacuéTtrl 1o
XHUMHYESCKUM
YPaBHEHUSIM.
JdeMoHcTpanus
O06pas3ibt
BCIIIECTB
KOJINYECTBOM 1
MOJIb.
Botuucnenun
— 00BéMa,
KOJIMYESCTBA
BEIIlECTBA rasa I1o
€ro U3BECTHOMY
KOJINYECTBY
BCIIECTBA MIIN
00BEMY;
00BEMOB ra3oB
110 YpaBHEHUIO
peakIu Ha
OCHOBE 3aKOHAa
00BEMHBIX

MIPUMEHSATH ITH
IIOHSATHS, a TAKIKE
M3y4EHHBIC 3aKOHBI
Y TEOPUH IS
pelIeHus
pacu€THBIX 3a4a4.
n Berancnars
MOJISIPHYIO MaccCy
BCIIIECTB;
KOJIMYECTBO
BEIIECTBA, 00BEM
rasa, Maccy
BCIIIECTBA;

L] IIpoBonuTh
PpAcyYETHI 110
YpaBHEHUSIM
XHUMHYCSCKHX
peaKLHii:
KOJNYECTBA,
00BEMa, MacChl
BEIIIECTBA 110
WU3BECTHOMY
KOJIMYECTRBY,
00BEMY, Macce

n/2063/start/

VYpok « Pacuets o
XUMHUYCCKUM YPABHCHUSIM))
https://resh.edu.ru/subject/lesso
n/2448/start/



https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/

OTHONICHUN
ra3oB

peareHToB WIH
IIPOJYKTOB
peakuu.
BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
ONOpPOM HA HH-
dhopmaruio u3
yuyeOHUKa 1
CIIPaBOYHBIX
MaTepHaJIoB,
IrPaMOTHO
HCII0JIb30BaTh
W3YYECHHBIN
MMOHATUINHBIN
amnmapar Kypca
XUMUU

Tema 6. Boaa.
PactBOpBI.
IMonsitue 06
ocHoBaHuAX (5

4)

dusznueckue
CBOMCTBA BOJBI.
Ananms u cuaTe3
— METOMBI
W3y4YeHUs
cOoCTaBa BOBI.
XuMuyeckne
CBOICTBA BOJBI
(peaxiuu ¢
MeTalaMHu,
OKCHJaMU
METaJVIOB B
HEMETAJIJIOB).
CocraB
OCHOBaHMIA.
[Tousrue 00
WHJIMKaTOpax.
Bona xak
pacTBOPUTEID.
PacTtBopsI.
PactBopuMocTh
BCIIIECTB B BOJC.
Hacrpiienssie u
HCHACHIIICHHEIC
pacTBOPBI.
MaccoBas moJs
BCIIIECTBA B
pactBope.

Ponb pactBOpOB
B IIPUPOJIC U B
JKM3HU YeJIOBEKa.
Kpyrosopor
BO/IbI B IIPUPOJIE.
3arpsi3HeHue

L] PackpsiBath
CMBICJI U3y4aeMbIX
MOHATUH U
MIPUMEHSATD 3TU
MOHSTHUS TIPU
OIIMCaHHUM CBOICTB
BCIIECTB U X
IIpEBpALICHUMN.

L] Xapakrepus
oBaTh (pU3MUECKUe
1 XUMUYECKHE
CBOMCTBA BOJBI, €€
pOJIb KaK
pacTBOPUTEIS B
MPUPOTHBIX
npoueccax.

n CocTaBisith
YpaBHEHHUS
XHUMHYCSCKHX
peaxKuuii ¢
y4acCTHEM BOJIbI.

n OOBICHATD
CYIIHOCTh
JKOJIOTHYECKUX
npoOJeM,
CBSI3aHHBIX C
3arpsi3HCHUEM
MIPUPOIHBIX BOJI,
CIOCOOBI OYHUCTKHU
BO/JIbI OT IPUMECEN,
MeEpBbI IO OXpaHe
BOJ OT
3arpsi3HEHUSL.

n ITnanuposa

Ypoxk « Boma»
https://resh.edu.ru/subject/lesso
n/3119/start/




MIPUPOJIHBIX BOJ.
OxpaHna u
OYHUCTKA
MIPUPOJIHBIX BOJI.
JdeMoHcTpanun
OnexTpoian3
BOJIbl; CUHTE3
BOJIBI;
B3aUMOJEHCTBHE
BOJIBI C
metamtamu (Na,
Ca) (BO3MOXKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIO
B).

PacTBopeHnue
BEIIECTB C
pa3In4YHON
PacTBOPUMOCTHIO

Hccnenosanue
pacTBOpOB
KHUCIIOT U
esnoyen ¢
MIOMOILIBIO
WHJUKATOPOB.
JlabGopaTtopHble
U IPpaKTHYeCKHe
padoThbI
Ilpakmuueckas
paboma:

Ne S.
IIpurorosnexue
pacTBOPOB C
ONpeAcIEHHON
MaccOBOM JoJIeH
pPacTBOPEHHOTO
BEILIECTBA.
Buviuucnenusn
—c
HCII0JIb30BaHUEM
MOHATHUS «MacCCo-
Bast 107151
BEILlECTBA B
pactBope»

Th U OCYILECTBIIATh
Ha TPaKTHKE
XUMHUYECKHE
SKCIEPUMEHTBHI,
MIPOBOJIUTH
HaOIIOIEHNS,
JieN1aTh BBIBOJBI 10
pe3ynbTaTam
SKCIIEPUMEHTA.

] CnenoBatb
MpaBUJiaM
6e3omacHoi
paboTHI B
1abopaTopuu Npu
HCIIOJIb30BaHUU
XUMHUYECKON
MOCYABI
000py/IOBaHUSI.

n [IpoBoauTH
BBIYHCIICHUSI C
MIPUMEHEHHEM
TTOHSITHS
«MaccoBas A0
BEIlleCTBA B
pacTBope».
Hcnonb3oBatk pu
BBHITIOJTHEHUH
y4eOHBIX 3aJJaHUI
U B TIpo1iecce
HCCIIE0BATEIBCKO
¥ 1esITeIbHOCTH
Hay4HO-
MONYJISIPHYIO
TUTEPATYPY
XUMUYECKOTO
COJIepKAHUS,
CIIpaBOYHbIE
MaTepuabl,
pecypcsl
Nurephera.

m BricTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
ONOpOM Ha
nHpopmaIuio u3
yueOHHUKa U
CIPaBOYHBIX
MaTepua’os,
IrpaMOTHO
HCII0JIb30BaTh
W3YYECHHBIN




HOHATUHAHBIN
amnmnapar Kypca
XUMHA

Tema 7.
OcHoOBHBIE
KJIACCHI
HEOpPraHu4vecK

HX COeTMHEHUH
(119)

Knaccudukamms
HEOPTaHNUYECKHUX
COCIUHEHUH.
OKcHBI: COCTAB,
KJIacCH(pUKAIIISA
(ocHOBHBIE,
KHCJIOTHBIE,
am(oTepHEIE,
Heconeo0pas3yro
me),
HOMEHKJIaTypa
(MexmyHapoHas
Y TPUBHUAJIbHASA).
[Tonyuenue n

n Knaccudu
HUpOBaTh
n3y4aeMble
BCIIECTBA IO
COCTaBy U
CBOICTBaM.

m CocTaBisTh
(hOopMyITBI OKCHIOB,
KHUCJIOT,
OCHOBaHMI1, COJICH
M Ha3BLIBATh UX 110
MEXIYHApOIHOM
HOMEHKJIAType.

L] IIporunosup

VYpoxk « OKcuab»
https://resh.edu.ru/subject/lesso
n/2445/start/

VYpoxk « CBoiICTBa U MOJyYEHUE
OKCHUI0B»
https://resh.edu.ru/subject/lesso
n/2444/start/

Ypok « OcHOBaHHS»
https://resh.edu.ru/subject/lesso
n/2444/start/

VYpok « XuMH4eCKHe CBOKCBa

XUMUYECKUE OBaTh CBOMCTBA OCHOBaHHII»

CBOIiCTBa BelecTB Ha ocHoBe | https://resh.edu.ru/subject/lesso
KHCJIOTHBIX, 001X n/2443/start/

OCHOBHBIX U XUMHYCCKHIX

aM(pOTepHBIX CBOMCTB Ypok « Kucnoremn»

OKCHJIOB. M3YYCHHBIX https://resh.edu.ru/subject/lesso
OcHoBaHus: KJIaCCOB/TPYIIII n/2443/start/

COCTaB, BEIIECTB, K

KiaccuuKanus, | KOTOPbIM OHU VYpok « XuMHUeCKue CBONCTBA
HOMEHKJIaTypa OTHOCATCS. KHCJIOT»

(mexxayHaponHas | CocTaBisTh https://resh.edu.ru/subject/lesso
Y TPUBHAJIbHAS), | MOJICKYJISIPHBIC n/2443/start/

¢buznueckue u ypaBHEHUs

XUMHYECKHE peaKkuuii,

CBOMCTBA, WJLTIOCTPUPYIOIIHX

CIocoObI XUMHUYECKHE

MOJIYYEHHUS. CBOICTBA U

Kucnorsr: CIocoObI

COCTaB, MOJTyYeHUS

KJIaccuuKamms, | BEIISCTB

HOMEHKJIaTypa, M3yYEHHBIX

buznveckue u KJIaCCOB/TPYIIII, a

XUMHYECKHE TaKKe

CBOICTBA, MOATBEPKIAIOIIUX

CIOCOOBI TE€HETUYECKYIO

nonyueHus. P | B3auMoCBSI3b

AKTUBHOCTHU MEXy HUMH.

METaJJIOB.

Conu (cpennue): | IpakTUKe VYpoxk « Conuy»

HOMEHKJIaTypa, XHUMHUYECKUEC https://resh.edu.ru/subject/lesso
CIOCOOBI HKCIICPUMEHTEI, n/2054/start/

MOJTY4CHHUS, MIPOBOJINTH

B3aUMOJIeicTBUE | HAOJIIOIEHU, Ypoxk « CBoiicTBa coseii»
coueit ¢ nernath BeIBOJBI 1o | https://resh.edu.ru/subject/lesso
MeTaJJIaMH, pe3yibTaTam n/2441/start/



https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2441/start/

KHCJIOTaMHU,
IIeJI0YaMU U
COJISIMH.
I'eneTnueckas
CBSI3b MEXKIY
KJaccaMu
HEOPraHUYECKUX
COCIUHEHMI.
JdeMoHcTpanun
O06pas3ibt
HEOPraHUYECKUX
BCIIIECTB
Pa3IMYHBIX
KJIacCOB.
BzaumopelicTBue
pacTBOpa CEPHOI
KHCJIOTHI C
OKCHIOM
menu(I1).
Peakmus
HEeUTpaJIU3a1vH.
BritecHenne
OJIHOTO MeTaJljia
JIPYTUM U3
pacTBopa CcoJiu.
JlabopaTopHbIe
U NIPAKTHYECKHUe
padoTbI
Jlabopamopnvie
onvlmol:
B3aumonerictBue
KHCJIOT C
METaJlJIaMH.
[Tonyyenue
HEPaCTBOPUMBIX
OCHOBAHMIA.
BzaumoneiictBue
HEPaCTBOPUMBIX
OCHOBaHUI ¢
KHCJIOTaMHU.
Paznoxenue
TUIPOKCHIA
menu(Il) npu
HarpeBaHuM.
IIpakmuueckas
paboma:

Ne 6. Pemenue
AKCIIEPUMEHTAb
HBIX 3a]1a4 110
TeMe «OCHOBHEIC
KJ1aCChI
HEOPraHUYECKUX

AKCIIEPUMEHTA.
| CnenoBaTh
rpaBujiamM
Oe3omacHoOm
paboTHI B
nabopaTopuu npu
KCTOJIb30-BaHUU
XAMUYECKOU
MOCYbI
00opyno-BaHMs.
]

Hcnones3oBa
Th NpH
BBITTOJIHEHUH
y4eOHBIX 3aaHuN
U B Mpolecce
HCCJIEIOBATENBCKO
W e TEIBLHOCTH
Hay4YHO-
MONYJISIPHYIO
JIUTEPATYPY
XUMHUYECKOTO
coaepKaHus,
CIIpaBOYHbIC
MaTtepuabl,
pecypchl
HNurepHera.
]

BeicTpanBar
b pa3BEPHYTHIC
MUCHbMEHHBIE U
YCTHBIE OTBETHI C
OINOpOK Ha
nH(pOpMaLIUIO U3
yueOHHUKa 1
CIIPaBOYHBIX
MaTepua’os,
TPaMOTHO
HCII0JIb30-BaTh
W3y4YEHHBIN
MOHS TUMHBIN
arnmapar Kypca
XUMHH

Ypox « AMOTEepHOCTH
https://resh.edu.ru/subject/lesso
n/2684/start/

YPOK «['eHeTHnUecKas CBA3LY
https://resh.edu.ru/subject/lesso
n/2440/start/



https://resh.edu.ru/subject/lesson/2684/start/
https://resh.edu.ru/subject/lesson/2684/start/

COCIUHCHHH ».
Botuucnenun

— 1o
ypaBHEHUSIM
XAMHAYECKUX
peaxkuuii

n [IpousBon
HUTb BEIYHCJICHUS
10 YpaBHEHUSM
XUMHYECKHX
peaKIuid.
IInanuposars u
OCYIIIECTBIISITh HA

Pasznea 3. Ilepuoanyeckuii 3axon u [lepuonnyeckas cucreMa XMuMHUYECKHUX 3J1eMeHTOB /1.
N. MenaeneeBa. CTpoenne aToM0OB. XUMHYECKasA CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIE peakiuu (15 )

Tema 8.
IHepuoauyecku
1 3aKOH H
Ilepuonuyecka
sl cUcTeMa
XMMHYECKHX
3JieMeHTOB 1.
H. Menpene-
ea. CTpoenne
atoma (7 u)

[lepBbie MOMBITKU
KJ1accupuKaum
XUMHUYECKUX
DJIEMEHTOB.
Ilonsatue o
rpymmax
CXOJIHBIX
9JIEMEHTOB
(menouHble U
IIEJIOYHO3EMEILH
bIC METAJLIIbI,
raJIoreHEl,
WHEPTHBIE Ta3bl).
OJIeMEHTHI,
KOTOpbIE
o0Opazyrot
amQoTepHbIe
OKCHUJIBI U
TUIPOKCHJIBL.
[Tepuoanueckuit
3aKOH H
[Tepuoauueckas
cHcTeMa
XAMUYECKHUX
anemeHToB /l. 1.
Mewnneneesna.
[Tepuonpl,
TPYIIIIBI,
MOATPYTIIIBL
dOusnueckuit
CMBICIT
TTOPSIIKOBOTO
HOMEpa
JJIEMEHTa, HOMe-
POB TIepHoa U

IpYIIIBL

(] PackpsiBath
CMBICTT
MIEPUOINYECKOTO
3aKOHa.

] [Torumatn
CYIIIECTBOBAHUE
MIEPUOINYECKON
3aBUCUMOCTH
CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB
(n3mMeHeHue
paanycoB aTOMOB U
3JIEKTPOOTPULIATE
BHOCTH)

U UX COEUHEHUMN
OT MOJIOKEHHUS B
MIEPUOINYECKOMN
CHUCTEME U
CTPOEHUS aTOMa.

] VYcranaBnus
aThb CBS3b MEKIY
MOJI0KEHUEM
3JIEMEHTA B
MEePUOINYECKOM
CUCTEME U
CTPOEHHUEM €TO
aToma (cocTaB 1
3apsin sapa, ooriee
YUCJIO 3JIEKTPOHOB
U pacnpeiesieHue
UX 10
3JIEKTPOHHBIM
CJI0SIM).

n [Iporunozup
OBaTh XapakTep
U3MEHEHUS

Ypok « Knmaccuduxarus
XUMHUYCCKUX DJICMCHTOB»
https://resh.edu.ru/subject/lesso
n/2053/start/

Ypok «CtpoeHue aroma»
https://resh.edu.ru/subject/lesso
n/2051/start/

VYpok « PacniosioxeHnne aToMoB
10 SHCPIreTUYCCKHUM YPOBHAMD
https://resh.edu.ru/subject/lesso
n/2050/start/
https://resh.edu.ru/subject/lesso
n/2049/start/



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/

Crpoenune
atomoB. CocTaB
ATOMHBIX SIJED.
N3otomnsl.
DIIEKTPOHBI.
Crpoenue
AIEKTPOHHBIX
000JI04YEeK aTOMOB
nepBbIx 20
XUMUYECKHUX
AJIEMEHTOB
[Tepuoanueckon
cuctemsl /1. W.
Menneneena.
XapakTepucTUKa
XUMHUYECKOTO
3JIEMEHTA TI0 €ro
TMTOJIOKEHUIO B

CBOMCTB JIEMEHTOB
U UX COeIUHEHUN
10 TPyIIaM U
nepuoaam
[Tepuoanueckoit
CHCTEMBI.
XapakTepu3oBaTh
XUMUYECKHE
3JIEMEHTHI MTEPBBIX
TPEX MEPUOMOB,
KaJus,

[Tepuoanueckoit

cucteme /I. 1.

Mewnneneesna.

3HaueHue KaJIbLIMS TI0 UX
[Teproauyeckoro | MOJOKEHUIO B
3aKOHA U Ilepunonnueckoit
[lepunonnueckoit | cucreme /. M.
CUCTEMBI Menneneesa.
XUMHYECKUX n CnenoBath
3JIEMEHTOB JJIs npaBujiamM

pPa3BUTHS HAYKH
U IIpaKkTUKH. /1.
. MenneneeB —
YUEHBII, Ieaaror
Y TpaXkIaHUH.
JdeMoHcTpanun
Kopotkonepuonn
asiu
JUTMHHOTIEPUO/I-
Hast GOPMBI
[Tepuoanueckoit
CUCTEMBI
XUMHUYECKHUX
anemeHToB /1. M.
Menneneena.
O3HakoMIIEHHE C
obOpasmnamu
METaJUIOB U
HEMETaJJIOB.
JlabopaTopHbIe
U MPaKTHYeCKue
padoThbI
Jlabopamopnwiii
onvim:

Oe3omacHoi pabo-
ThI B Ta0OpaTopuu
npu
WCIIO0Ib30BaHUU
XUMHUYECKON
MOCYJIbI
000opyI0BaHUS.

(] BeicTpausar
b Pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
ONoOpoOM Ha
nHpopmaIuio u3
y4ueOHMKA U
CIIPaBOYHBIX
MaTepua’os,
rPaMOTHO
HCII0JIb30BaTh
W3YyYECHHBIN

MOHS TUMHBIN
amnmapar Kypca
XUMUHU.

L] Hcnone3oBa
Tb MIPU




BzaumopelictBue

BBITTIOJTHEHHUH

TUIPOKCHUIA yueOHBIX 3aJaHHIA
LIMHKA C TEKCThbI yueOHUKa,
pacTBOopaMu CIIPaBOYHBIE
KHCIIOT U MaTePHAITBI
LIEI04ei (ITepuoguyeckyro
CUCTEMY
XUMHYECKHIX
anemenToB Jl. M.
Menneneena,
TaOJIUILy PaCTBOPH-
MOCTH KHCIIOT,
OCHOBAaHUU U coJen
B BOJIC,
ANEKTPOXUMUYECKU
U psii HAIPSKEHUM
METaJIJIOB).
L] Hcnonb3oBa
Tb TIPH
BBITIOJTHEHUH
y4eOHBIX 3aaHUI
U B TIpoIiecce
HCCIIeI0OBATENIbCKO
U IeATENBbHOCTH
Hay4HO-
MOMYJISIPHYO
JTUTEpaTypy
XUMHYECKOTO
COJIepKaHus,
CIIPaBOYHBIE
MaTepHabl,
pecypcsl
HNurepHera
Tema 9. Crenenp OnexTpooTpuuaren | Ypok
Xumuyeckas OKHCJICHUS. BHOCTb aTOMOB «DNEKTPOOTPUIATEITLHOCTb.
CBSI3b. OKUCIUTENBHO- | XUMHYECKHX Honnast cBsI3b»
OKHCIUTEIbH | BOCCTAHOBUTEIBH | AJIEMEHTOB. https://resh.edu.ru/subject/lesso
0-BOCCTAHOBH- | bI€ PEAKIUH Xumuueckas cBsi3b | nN/2439/start/
TeJbHbIE (OBP). (nonHasl,
peakuuu (8 u) | [Ipoueccsl KOBAJIEHTHAsI VYpok « KoBaneHTHast CBSI3b»
OKHCJICHHS U MOJISIPHAS | https://resh.edu.ru/subject/lesso
BOCCTAHOBJICHHS. | KOBaJICHTHAs n/2048/start/
Oxucnurenu u HEMoJIsIpHasi).
BOCCTAHOBUTE/IH. | m Onpenensats | Ypok « Metaumnaeckast CBSI3b»
JleMoHCcTpanuu | cTerneHb okucienus | https://resh.edu.ru/subject/lesso
OKHUCIIUTENIBHO- | XUMHUYECKOTO n/2048/start/
BOCCTAaHOBUTEJBH | 3JIEMEHTA 110
bIC PEaKIIUU: dbopmyiie ero Ypok « CTenieHr OKUCITICHUS
rOpEeHue, COCMHEHUS. https://resh.edu.ru/subject/lesso
peaxiuu " Onpenensats | N/3121/start/
paznoxkeHus, AJIEMEHT
COCTMHECHUS (BemecTBo) — Ypok « OKUCIUTETBHO-



https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/

OKHUCJIUTENb U
3JE€MEHT
(BemecTBO) —
BOCCTAHOBUTETb.

n OOBSACHATH
CYILHOCTh
MIPOLIECCOB
OKUCJICHUS U
BOCCTaHOBJICHHUSI.

] CocraBndTthb
BJIEKTPOHHBIN
6anaHc ¢ yuétom
qyclia OTJaHHBIX U
TIPUHSITHIX
AJIEKTPOHOB.

] CocraBnArthb
ypaBHEHHE
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIHHO
U peakuuu.
Hcnonws3oBaTh npu
BBITIOJTHEHUH
y4eOHBIX 3aaHuI
TEKCTbI yueOHUKa,
CIIPaBOYHBIE
MaTepuabl
(mepuoInYecKyIo
CUCTEMY
XUMHYECKHUX
anemenToB Jl. U.
Menpaeneena,
TaOJIUIly PaCTBOPH-
MOCTH KHCIIOT,
OCHOBaHHI U COJIei

BOCCTAHOBUTCIILHBIC peaKHI/II/I»
https://resh.edu.ru/subject/lesso
n/3122/start/

VYpok « [loBTOpeHue no reme»
ttps://resh.edu.ru/subject/lesson
13122/start/

B BOJIE,
AIEKTPOXUMHUUYECKHI
U psifi HAIPSKEHUM
METaJIJIOB)
9 KJIACC
(2 4 B Hene10, Beero 68 4, u3 Hux 44 — pesepBHoOE
BpeMsi)
TemaTnueckue | OcHOBHOe OcHoBHbIe BBl | Bo3amoxkHOCTB
0JI0KH, TEeMBI. | COAEp:KaHUE AeATeIbHOCTH HCI0/1b30BaHMS 110 ITOH TeMe
o0yyaromuxcst 3JIeKTPOHHBIX (LM (PPOBBIX)
o0pa3oBaTe/IbHBIX peCypcoB
Pa3znea 1. BemecTBo u xumudeckue peakuuu (17
1)
[MoBTopenue | Ileppuoguuecknii | m Xapakrepus
U yriy0JieHue | 3aKOH. OBaTh XMMHUYECKHUE



https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/

3HAHMH
OCHOBHBIX
pa3aeJioB
Kypca 8
KJjacca (5 )

[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemeHToB /l. M.
Menneneena.
Crpoenue
aTOMOB.
3aKOHOMEPHOCTH
B U3MEHEHUHU
CBOWCTB
XUMHUYECKUX
3JIEMEHTOB
TEPBBIX TPEX
MepUO/IOB, KaJus,
KaJbIUA U UX
COEIMHECHUH B
COOTBETCTBHUU C
MOJIOKEHUEM
3JIEMEHTOB B
MEPUOINYECKOMN
CHUCTEME U
CTPOCHHEM HX
aTOMOB.
Knaccudukamms
1 HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIIECTB
(MexmyHapoIHas
U TpUBUAJIbHA).
XUMHYECKHUE
CBOICTBa
BEILIECTB,
OTHOCSILIUXCS K
pa3IUYHBIM
KJ1accam
HEOPTraHUYECKUX
COE€OUHEHMH, UX
TeHEeTUYECKas
CBS3b
HEOPTraHUYECKUX
BEILIECTB.
Crpoenue
BEILIECTBA: BUbI
XUMHYECKON
CBSI3HM M TUIIBI
KPUCTAJUTMYECKHU
X PELIETOK.
3aBHCUMOCTD
CBOICTB BEIIIECTB
OT X CTPOCHHS.

3JIEMEHTHI MTEPBBIX
TPEX MEPUOMOB,
KaJIAs U KaJbLUs
10 UX MOJIOKEHUIO
B [lepnoanueckoit
cucteme /1. 1.
Menneneena.

n Knaccudwur
UpOBaTh U
Ha3bIBATh
HEOPraHU4YeCKue
BEILECTBA
M3y4YEHHBIX
KJIaCCOB.

" OnuceiBaTh
o0riue
XUMUYECKHE
CBOMCTBA BEILIECTB
pa3JIMYHBIX KJac-
COB, TIOJITBEPKAATh
CBOMCTBa IpUMepa-
MU MOJIEKYJISIPHBIX
YpaBHEHUN XUMU-
YECKHUX PEaKLUM.

n Onpenensth
BUJI XUMHYECKOU
CBSI3U U TUI
KPHUCTAJUTMYECKON
pEeLIETKU
BEILIECTBA.

L] IIporuosup
OBaTh CBOMCTBA
BEILIECTB B
3aBUCUMOCTH OT UX
CTPOCHUS.
BeicTpauBath
pa3BEPHYTHIE
MMMCbMEHHBIC U
YCTHBIE OTBETHI C
ONOpoM Ha
UHPOPMAIIHIO U3
y4eOHHKA U
CIIPaBOYHbBIX
MaTepuasos,
rPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN
MTOHSATUMHBIN
amnmnapar Kypca
XUMUHU.

m lcnosb3oBars
IIPU BBINOJHEHUHU




y4eOHBIX 3aaHuN
U B TIpoIiecce

HCCIIEA0BATENBCKO
U IesITeIbHOCTHU
Hay4HO-
MONYJISIPHYIO
JIUTEPATYPY
XUMHUYECKOTO
COJIepXKaHus,
CIIpaBOYHbIC
MaTepuaibl,
pecypcebl
HNurepnera
JdemoncTpanuu
1. Mopenu
KPUCTAJUTMYECKHU
X PEIIETOK
HEOPraHUYEeCKUX
BEILIECTB.
Koporkonepuonn
asu
JUTMHHOTIEPUO/-
Hasi (OpMBbI
[Tepuoanueckoit
CHUCTEMBI
XUMHUYECKHUX
anemenToB Jl. U.
Menneneesa
Tema 1. Knaccudpukanus | m PackpriBath | Ypok « OkucIUTENBHO-
OcHoBHBIE XUMUYECKHUX CMBICJT U3y4a€MBbIX | BOCCTAHOBUTEIHHBIC PEAKIIHI
3aKOHO- peakuuit mo MOHSITHIA 1 https://resh.edu.ru/subject/lesso
MEpPHOCTH pa3IMYHBIM MPUMEHSTH 3TH n/2104/start/
XHMHUYECKHX npu3Hakam (1o MOHSATUS MIPU

peakuuii (4 4)

YHUCILY U COCTABY
YUYacTBYIOIIMX B

OIMCAaHUU CBOICTB
BCIICCTB U UX

VYpoxk « TemnoBoit 3 dext
XUMHUYECKON PEAKIIUN»

peaxiun [peBpaIleHuii. https://resh.edu.ru/subject/lesso
BEIIECTB, 110 n Knaccudur, | n/2437/start/

TEIUIOBOMY UPOBATh

addekry, mo XUMUYECKHE VYpok « CKOpoCTh XUMUYECKOM
W3MEHEHHIO peaxIyu 1o peaKImy

CTerneHen pa3IuYHBIM https://resh.edu.ru/subject/lesso
OKHCIICHHS [PHU3HAKAM. n/2102/start/

XAMUYECKHUX L] YcranaBiuB

3JIEMEHTOB, 110 aTh 3aBUCUMOCTh Ypok « Obpatumeie,
00paTUMOCTH, TIO | CKOPOCTH HEOOpaTUMBbIE XUMHUECKUE
YYACTHIO XHUMUYECKOH peaxIum»

KaTaJn3aTopa). peaKIuy oT https://resh.edu.ru/subject/lesso
DK30- 1 pas3IMYHBIX n/2103/start/

SHIOTEPMHUYECKH | (PaKTOPOB.

€ peaKIuu, [Iporno3upoBathb

TEPMOXUMHUYECKH | BO3SMOXHOCTH

€ YpaBHCHUSI. MPOTCKAHHUS



https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/

[lonstue o XUMHUYECKHUX
CKOpOCTHU IIpEBpALICHUN B
XUMHUYECKON pa3JInYHBIX
peakiuu. YCIIOBHUSIX.
[Tonsarue o

TOMOTEHHBIX U

reTEPOreHHBIX

peaKIusx.

[Tonstue 06

00paTHMBIX

1 HEOOpaTUMBIX | m Onpenensath
XUMHUYECKHUX OKHUCJIUTENb U
peakuusx. BOCCTaHOBUTEb B
[lonsiTue o OBP.
XUMUYECKOM = CocTaBisThb
PaBHOBECHH. 3JEKTPOHHBIN
®DaxTophl, OaJlaHC peaKIHH.
BIIMSIOIINE HA n [IpousBoaun
CKOPOCTh Tb BBIYUCIICHUS 110
XUMUYECKON XUMUYECKUM
peaKIuu u YpaBHEHUSIM.
I10JIO’KEHUE n BricTpauBar
XUMHUYECKOTO b Pa3BEPHYTHIE
paBHOBECHS. MUCbMEHHBIE U
OKHCIAUTENBHO- | YCTHBIE OTBETHI C
BOCCTAHOBUTEJIBH | ONIOPOM Ha

bIE PEaKINU nH(popmaIuio u3
(271€KTPOHHBII yueOHHUKa 1
OaJlaHC OKHCIIU- | CIIPaBOYHBIX
TEJbHO- MaTepua’os,
BOCCTaHOBUTEJIbH | TPAMOTHO

Ol peakInm). HCII0JIb30BATh
JleMoHCcTpaluM | U3y4YEHHBII

1. 3aBUCUMO | TOHSTUMHBINA

CTb CKOPOCTH ammapar Kypca
XUMHUYECKON XAMUU.

peaKkuu ot Hcnonb3oBaTk pu
Pa3IUYHBIX BBITIOJIHEHUH
(hakTOpOoB. y4eOHBIX 3aaHUIN
2. Bo3sgerict | u B mporecce

BHE HCCIIEA0BATENBCKO
KaTajau3aTopa Ha | U AEATEIIbHOCTH
CKOPOCTb Hay4HO-
XUMHUYECKON MO YJIIPHYIO
peakiuu. IUTEPATYPY

3. IIpumepsl | XUMHYECKOTO
HEOOpaTUMBIX U | COAEpKAHMUS,
00paTUMBIX CIPaBOYHbIE
peakiuil. MaTepuabl,

4. CwmernieHn | pecypcbl

€ paBHOBECUS WNurepHera

XUMHUYECKOU




peaKIuu.
Botuucnenun
— KOJIMYECTBA
BEILIECTBA,
00BEMa U MacChl
peareHToB WIN
MIPOTYKTOB TIO

ypaBHEHUSM
XUMHUYECKHUX
peaxkuuii
Tema 2. Teopus L] PackpriBath | Ypok « CymniHocTsh mporecca
DJIEKTPOTUTHY | JICKTPOJIUTHUYECK | CMBICI U3YYa€MBIX | SJIEKTPOIUTHYECKOM
eckast Oi IUCCOUMALIMH. | TIOHSITUH, & TAKKE JTACCOLAALIAN
AUCCOUMANMA. | DICKTPOIUTHI U | CMBICI TEOPHUU https://resh.edu.ru/subject/lesso
XumMuuecKkune HEDJICKTPOJIUTHL. | 3JeKTposuTruecko | N/1518/start/
peakuuu B Katuonsl, i aucconuanim.
pacrBopax (8 aHWOHBI. " OOBSACHATH
q) Mexanuszm MIPUYMHBI
JUCCOLUAUI ANEKTPONPOBOJI-
BEILECTB C HOCTH BOJIHBIX
pa3IMYHBIMHU pacTBOpPOB.
BUJIAMU CocraBnsTh
XUMHUYECKON YpaBHEHUA
cBs3u. CTeneHp JUCCOLMalun
JUCCOLIMAIINY. KHCIIOT, IeJIouel u
CusnbHbIe U COJIEH, MOJIHbIE
cnalble
AJIEKTPOJIUTHI.
Peaxuun U COKpalI€HHBIE Ypok « Peakiiuu HOHHOTO
HMOHHOTO OOMEHa, | MOHHbIE ypaBHEHUS | OOMEHa»
YCIIOBUS UX XUMHAYECKUX https://resh.edu.ru/subject/lesso
POTEKAHMS. peaknuii nonnoro | N/1603/start/
HNonnsie oOMeHa.
ypaBHEHUS ] [TnanupoBa | Ypok « XuMHUYECKHE CBOMCTBA
peakiuii. Th ¥ OCYILIECTBIISITh | BEILIECTB B CBETE
XHUMUYECKUE Ha MPAKTUKE BJIEKTPOTUTUYECKON
CBOMCTBA KHUCJIOT, | XUMUYECKUE JUCCOLUAIIAN
OCHOBaHHU H HKCICPUMEHTEI, https://resh.edu.ru/subject/lesso
COJICH B CBETE IPOBOTUTH n/1606/start/
Mpe/CTaBIeHU | HaOMIoACHMUS,
00 JieaTh BBIBOJBI 0 | YPOK « ['maponus conein»
AJIEKTPOJIMTHYECK | pe3yabTaTaM https://resh.edu.ru/subject/lesso
Ol TMCCOIMAIIUH. | SKCIICPUMEHTA. n/3123/start/
Cpena pactBopa. | m CnenoBatb
IlonsTue o IIpaBUIaM VYpox «O6001IeHIE 3HAHUH 10
TUIPOJIN3E 0Oe301acHoi Teme DJIJ1.»
COJICH. paboThI B https://resh.edu.ru/subject/lesso
KauectBeHHbIC nabopartopum ipu | n/3123/start/
peakuuu Ha WCIIOIb30BaHUU
KaTHOHBI U XUMHYECKON
AQHUOHBI. MOCYIbI ¥
JemoncTpanuu | o00pyJOBaHus.



https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/

DIIeKTpUYecKas
MIPOBOJIMMOCTD
pacTBOpOB
BEIIIECTB;
JIBUKEHHE HOHOB
B 3JIEKTPUYECKOM
ToJie.

OnbIThI,
WJLTFOCTPHUPYIOIIT
ve MPU3HAKU
MPOTEKAHUS
peaxkuuii
HOHHOTO OOMECHa.
OnbITHI IO
OTIpEJICTICHUIO
cpenbl B
pacTBopax cosei
(xmopuna
HaTpus,
kapOoHaTa
HATpHs, XJIOpHIa
[MHKA).
JlabGopatopHbie
U MPaKTHYECKHUE
padoThbI
Jlabopamophuwiii
onvim.

Peaxmun
HOHHOT0 0OMEHA
B pacTBOpax
ANEKTPOJIUTOB:
cynbdara
meau(Il) u
IEJI0YH,
KapOoHarta
HATpHs U COJIS-
HOM KHCIIOTHI,
peakius
HEUTpAIU3aLINU
MEXITY
TUAPOKCUIOM
KaJvs ¥ COJISHOM
KHCJIOTOM.
Ilpakxmuueckas
paboma:

Ne 1. Pemrenue
AKCHEPUMEHTAIIb
HBIX 3aJ1a4 I10
TeMe.
Botuucnenusn

— 110
YpaBHEHUSM

n [TpounzBoaun
Th BBIYHMCIICHUS 110
XUMUYECKUM
YpaBHEHUSIM.

L] BeicTpauBat
b Pa3BEPHYTHIC
IIACbMEHHBIE U
YCTHBIE OTBETHI C
ONopoM Ha
MHPOPMAIIHIO U3
y4eOHHKA U
CIPaBOYHBIX
MaTepuasos,
IrPaMOTHO
HCII0JIb30BATh
W3yYEHHBIN
MOHSATUHHBIN
amnmapar Kypca
XUMUHU.
Hcnonb3oBath pu
BBIIIOJIHEHUH
y4eOHBIX 3aJ]aHu
U B IIpoliecce
HCCIIEA0BATENIBCKO
¥ 1esATeIbHOCTH
Hay4yHO-
MONYJISIPHYIO
JUTEpaTypy
XUMHUYECKOTO
COJIepKaHus,
CIIpaBOYHbIE
MaTepHabl,

pecypcebl
HNutepnera




XHUMHUYCCKUX

peakuuii
Pasnea 2. Hemeranibl m nx coequHenus (24 u)

Tema 3. OOmas n OO0bsacHATh | Ypok « ['ajmorens»
Oomast XapaKTepUCTHKa | 00IIue https://resh.edu.ru/subject/lesso
XapaKTepHu- raJOreHoB. 3akoHOMepHocTu B | N/2075/start/
CTHKA OcobenHoctu U3MEHEHUN
XMMHYECKHX CTPOCHUS aTOMOB | CBOICTB
3J1€eMEHTOB 9THUX 3JIEMEHTOB, | HEMETAJJIOB U UX
VIIA-rpynnsel. | XapakTepHsle Ul | COCUHEHUN B
I'anorensr (4 HUX CTETIEHU npejesiax MajibIx
) OKHUCJICHUS. IIEPUOJIOB U

Crpoenue u IJIABHBIX MTOATPYIII

¢buznveckue [lepuoanueckoit

CBOWCTBa CUCTEMBI

MIPOCTHIX Be- XUMHAYECKHX

LIECTB — 3JIEMEHTOB C

raJIor€HOB. YYETOM CTPOCHUS

Xumuueckue UX aTOMOB.

CBOMCTBA Ha L] Xapakrepus

IIpuMepe XJopa

OBaTb (1)1/13I/I‘IGCKI/IG

(B3aMMOJICHCTBUE | U XUMHYECKHE

C MeTaJllIaMH, CBOMCTBA MPOCTBIX
HeMeTallaMu, BEILIECTB raJJOTeHOB
IeI04aMu). (na mpumepe
XJI0pOBOAOPOA. | XJIOpA) U CIOKHBIX
Consinas BEILIECTB

KHCJIOTA, (x;mopoBogopoa,
XUMUYECKUE XJIOpUa HATpuUs),
CBOMWCTBA, CHOCOOBI UX
MOJIy4EeHHUE, MOJIYy4YEeHUS,
MIpUMEHEHNE. MIPUMEHEHHE U
KauectBeHnHbie 3HAauYCHUE B
peakiuu Ha MIPUPOJE U KU3ZHU
rajoreHu-UOHbI. | YEJIOBEKa.
JelicTBue xjiopa | m Onpenenars
u rajoreHu-uOHbI B
XJIOPOBOJIOPOJA | PacTBODE.

Ha OpraHu3M IInanuposats u
YEJI0BEKa. OCYIIECTBIIATh Ha
Baxmnerimue MPAKTHUKE
XJIOPUBI U UX XUMUYECKHE
HaxO0X/ICHUE B SKCTIEPUMEHTHI,
MIPUPOJE. MIPOBOJIUTH
JleMoHcTpanuu | HaOIIOAEHHUS,
Buneomarepuan | nenaTh BBIBOJIBI O
bI: TAJIOTEHBI U UX | PE3yJIbTaTam
COEIMHEHUS. JKCIEPUMEHTA.
O06pas3ibt

XJIOPUJIOB.

JlaGopaTtopuble | m CnenoBathb
U MPAKTHYeCKHe | IpPaBUIaM




padoThI
JlabopamopHhuwiii
onvim:
PacnoznaBanue
XJIOPUI-UOHOB.
IIpakmuueckas
paboma:

Ne 2. ITonyuenue
COJISTHOM

Oe3omacHoi pabo-
ThI B J1AOOpaToOpuu
npu
WCIIO0Ib30BaHUU
XUMHYECKON
OCyABI U
000pyI0BaHUS.

(] BeicTpausar
b Pa3BEPHYTHIE

KHCJIOTHI, MUCbMEHHBIC U
u3yueHue eé YCTHBIC OTBETHI C
CBOMCTB. OIIOpOi Ha
Botuucnenusn MHPOPMAIIHIO U3
— o yuyeOHHUKa 1
YpaBHEHUSIM CTIPaBOYHBIX
XUMUYECKHX MaTepHalIoB,
peaxIuii, eciiu IPaMOTHO
OJIMH U3 UCTIOJIb30BATh
peareHTOB JIaH B | U3yYCHHBIH
H30BITKE; MMOHSATANHBIN
00BEMOB Ta30B ammapar Kypca
0 YPaBHEHHIO XMMUH.
peaxIyu Ha Hcnonb3oBath npu
OCHOBE 3aKOHa BBIMTOJIHEHUH
00BEMHBIX y4eOHBIX 3aJaHUI
OTHOILICHU I W B TIpolecce
ra3oB HCCIIEIOBATEIBCKO
U IeSATENbHOCTH
HAy4YHO-
MOTYJISIPHYIO
JTUTEpaTypy
XUMHAYECKOTO
COJIepKaHuUs,
CIIPaBOYHBIE
MaTepHUaIbI,
pecypcsl
HNurepuera
Tema 4. OOmas ] O0BsacHaTh | Ypok « Cepa u coeMHEHUS
Oomas XapaKTepuCTHKa | obue cepbD»
XapaKTepHu- anemenToB VIA- | 3akoHomepHoctu B | https://resh.edu.ru/subject/lesso
CTHKA TPYIIIIBL W3MEHCHHUU n/2434/start/
XHMHYECKUX OcoOeHHOCTH CBOMCTB anemMeHTOB | https://resh.edu.ru/subject/lesso
3J1€MEHTOB crpoenus atomoB | VIA-rpymmet u ux | n/2076/start/
VIA-rpynnpl. | 3THX 3JIECMEHTOB, | COCTUHCHHIA https://resh.edu.ru/subject/lesso
Cepa u eé XapakTepHbIe 11 | ¢ yuéTom ctpoenus | n/2076/start/
coeqMHEeHHUd (5 | HUX CTEIICHU HUX aTOMOB.
q) OKHCJICHUS. ]
CrpoeHnue u Xapaxkrepus
dbuznveckue OBaTh (U3UYECKHE
CBOICTBa A XUMUYECKHUE
MPOCTBIX CBOWCTBA MPOCTOTO
BEIIECTB — BEIIECTBA CEpPBI U



https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/

KHCIIOpOJIa U

€€ coequHEeHNN

CEPBI. (cepoBoniopoaa,
AJNIOTpPOIHbBIE OKCHJIOB CEPBHI,
Moau(UKAITUT CEPHOM KUCIIOTHI,
KHCJIOPOJia U cynbdatoB),

CepBlL. CIIOCOOBI UX
XHUMHUECKUE

CBOMCTBA CEpHI.

CepoBonopon,

CTpOEHHE,

(buznveckue

U XUMUYECKHE pacTBope.
CBOICTBA. | OOBsICHATD
Oxcupsl cepbl CYILIHOCTh

KaK 9KOJIOTUYECKHUX
MpeICTaBUTEIH pooiem,
KHCIIOTHBIX OKCHU- | CBSI3aHHBIX C

noB. CepHas nepepaboTKoi
KHUCJIIOTA, COCJIMHEHUI CEPBI.
¢buznueckue u ]

XUMHYECKUE [Tnanuposa

cBoiicTBa (00mue
Kak
MpeACTaBUTENS
KJIacca KUCJIOT U
crerupuIecKue),
MIpUMEHEHNE.
XuMH4eckKue
peakIum,
JIe)KaIlue B oc-
HOBE
MIPOMBIIUIEHHOTO
crioco0a mosryde-
HUSI CEPHOM
KHCJIOTHI.
Arnmnapatsl 1
MIPOTEKAIOIINE B
HUX TPOLECCHI
(Ha mpumepe
MIPOU3BOJICTBA
cepHOH
kucaoTel). Conu
CEPHOM KUCIIOTHI,
Ka4yeCTBEHHAs
peakIus Ha
Cynb(aT-HoH.
Haxoxnenue
cephl U €€
COCIUHEHUN B
MIpUpPO/IE.
XUMHUYECKOE
3arps3HEHUE

Th U OCYILIECTBIIATh
Ha TPaKTHKE
XUMHUYECKHE
IKCIIEPUMEHTHI,
MIPOBOANTH
HaOII0IeHYS,
JIeJIaTh BBIBOIBI IO
pe3yabTaTamMm
JKCIIEPUMEHTA.
[ CnenoBath
MpaBUIIaM
Oe30macHoi
paboThI B
abopaTopuu Mpu
HCIIOJIb30BAHHH
XHUMHYECKOM
MOCY/BI U
000pyI0BaHUS.
]

[TpousBoaun
Th BBIUKMCIICHUS 10
XHMHUYE-CKUM
YpaBHCHUSIM.
[ ]

Hcnons3oBa
Tb MIPH
BBITIOJTHEHUH
y4eOHBIX 3ajaHUI
TEKCTHI y4eOHUKa,
CIIpaBOYHBIC
MaTEPHAITBI




OKpYy>Karoleun
Cpebl
COEIMHEHUSIMU
cepsl (KUCITOTHBIE
JOXKIH,

(ITepuogua-cxyro
CUCTEMY
XUMUYECKHUX
anemeHTtoB /1. M.
Menpeneena,

3arpsi3HEeHUE TabJIHIly pacTBOPH-
BO3/lyXa U MOCTH KHCJIIOT,
BOJIOEMOB), OCHOBaHHH M CoJIei
CIIOCOOEBI €ero B BOJIE,
MPEIOTBPAIECHUS | DTCKTPOXUMHUECKH
. U psAll HanpsHKEHU N
JleMOHCTpalluu | METAJLIOB).
Komnexmuu []
(BUzeomaTepuan Hcnonb3oBa
BI): cepa u eé Tb TIPH
COCIMHEHUS. BBITIOJTHCHUH
OO6yriauBaHue y4eOHBIX 3ajaHUI
caxapa 1noj U B IIpolLiecce
neicTBUEM UCCclenoBa-
KOHIICHTPUPOBAH | TEIbCKOU
HOU CepHOU NEeATETbHOCTH
KHCIIOTHI. HAYyYHOTIONYJISIPHY
JlabGopaTtopHble | 10 JIUTEPATYPY
U MPAKTHYECKHE | XUMHUYECKOI0
padoTbI COJIepKaHus,
Jlabopamopmuvie | cripaBOYHBIC
onviml: MaTepHabl,
OOHnapyxeHue pecypcsl
cynbdar-uoHoB. | MHTepHeTa
BzaunmopeiicTBre
paz0aBieHHON
CEpPHOM KHUCJIOTHI
C IITHKOM.
MOJTyYeHUS,
MPUMEHEHHE U
3HAYCHUE B
pUpoJIe U
KU3HU YEJIOBEKA.
Onpenenstsh
HaJTHIre
Cynb(aT-MoHOB B
Buviuucnenus
— 1o
YpaBHEHUSAM
XUMHYECKHIX
pEaKIINiA;
MAacCOBOM JOJIU
BBIXO/1a
MIPOyKTa
peakuuu
Tema S. Obmas n OObsicHATh | YPOK « A30T, U €ro
Oomasn XapaKTepUCTHKA | oOImme COCTMHECHUSI




XapakTepu-
CTHKA
XHMHUYECKUX
3J1eMEHTOB
VA-rpynmnsl.
A3or, dpocdop
" UX
coenuHenus (7

4)

3JIeMeHTOB VA-
TPYIIIIBL.
OcobeHHOCTH
CTPOEHHS aTOMOB
9THX DJIIEMEHTOB,
XapaKTepHbIe AJIs
HHUX CTCTICHU
OKHCIICHHS.
A3sor,
pacrpocTpaHeHu
€ B TIPUPOIE,
buznueckue u
XUMHYECKHE
CBOICTRA.
Kpyrosoport
azoTa B IMPUPOJIE.
AmMMEak, ero
busnueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMCHCHHE.
Conn aMMOHMS,
uXx (puznvYecKue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHE.
KauecTBennas
peaxius Ha HOHBI
aAMMOHHS.
A3zoTHas
KHMCIIOTa, €€
¢buznueckue u
XUMHYECKHE
cBoiicTBa (00Mmue
Kak
MIPEICTaBUTEIS
KJIacca KUCJIOT U
creruQpuIecKue).
Hcnons3oBanue
HUTPATOB U
coJjiel aMMOHHUS B
Ka4yeCTBE
MUHEPaTbHBIX
y1oOpeHuit.

3aKOHOMEPHOCTH B
W3MEHECHUU
CBOMCTB 2JIEMEHTOB
VA-TpyIIbl 1 uX
COEJIMHEHMI C
Y4ETOM CTPOEHHUS
UX aTOMOB.
] Xapakrepus
OBaTh (U3UYECKHE
Y XUMHYECKUE
CBOMCTBA MPOCTHIX
BEILIECTB a30Ta U
dbocdopa u ux
COEIMHEHHI
(ammuaka, coneit
aMMOHHUSI, a30THOH
KHCIIOTHI,
HUTPATOB, OKCHIA
dbochopa’) u
dbocdopHoii
KHCIIOTHI,
docdatos),
CIIOCOOBI X
MOJTY4EeHHUS,
MIPUMEHEHUE U
3Ha4YCHHE B
pHupoie
Y KU3HU YEJIOBEKA.
n Onpenensth
WOHBI aMMOHUS U
doc- dhaT-uoHBI B
pacTtBope.
OOBSCHSTH
CYIIIHOCTh
IKOJIOTHYECKUX
npooiem,
CBSI3aHHBIX C
HaXO0XICHHECM
COEMHEHUH a30Ta
u ¢ m CrenoBaTh
MpaBUIIaM
6e3omacHoOmi
paboThI B
abopaTopuu mpu
UCIIOJIb30BaHUSI.
]

[IpousBoau
Th BBIUUCJICHHUSI 110
XUMHYECKHM
YpaBHEHUSIM.
]

Hcnonb3oBa

https://resh.edu.ru/subject/lesso
n/2078/start/
https://resh.edu.ru/subject/lesso
n/2074/start/

Ypok « Docdop u ero
COCIUHCHUA»
https://resh.edu.ru/subject/lesso
n/2073/start/



https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/

Tb TIPH
BBITIOJITHCHUH
y4eOHBIX 3aJaHuI
TEKCTHI yUeOHUKa,
CIIPaBOYHBIE
MaTepHab
(mepuouvYecKyro
CUCTEMY
XUMUYECKHUX
anemenToB /l. W.
Menpeneena,
TaOJIUILy pacCTBOPH-
MOCTH KHCJIOT,
OCHOBAHMU U cojei
B BOJIE,
INMEKTPOXUMUYECKU
W psll HanpsHKEHUH
METaJJIOB).
]

Hcnonb3oBa
Tb TIPH
BBITIOJITHCHHH
y4eOHBIX 3aaHuI
U B IIpoliecce
HCCIIEI0BATEIIBCKO
W e TEIBLHOCTH
Hay4HO-
MOMYJISIPHYO
JTUTEpaTypy
XUMHUYECKOTO
COJIepKaHus,
CIIPaBOYHBIE
MaTepHabl,
pecypchl
Wurtepnera ochopa
B OKpY’Karouen
cpene.

XumMudeckoe
3arpsi3HeHue
OKpY’Karollen
Cpenbl
COCIMHEHUSIMU
azoTa
(KUCTIOTHBIE
TOXKIH,
3arps3HEHUE
BO3/1yXa, TTOYBBI
1 BOJOEMOB).
docdop,
AJJIOTPOITHBIE
MoaupUKAITIH
hocdopa,




buznveckue u
XUMHUYECKHE
CBOMCTBA.
Oxcupg
dbocdhopa(V) u
bochopnas
KHCIIOTA,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
MOJIyYeHHUE.
KauecTBennas
peakuus Ha
¢bochar-noHsI.
Hcnonb3oBanue
docdaToB B
KauecTBe
MUHEPATBLHBIX
ynoOpeHui.
3arps3HeHue
MIPUPOJIHBIX
BOJIOEMOB
dbocdaramm.
JdeMoHcTpanun
Komnexuuu:
dochop u ux
COEJIMHEHUS.
BzaunmopeiicTBre
KOHIIEHTPUPOBaH
HOW a30THOM
KHCIIOTHI C
MEJIBIO.
JlaGopaTtopHbie
U MPaKTHYECKHE
padoTbI
Jlabopamopuvie
onvimwl:

1. B3aumone
WCTBUE CONEN
aMMOHHSI C
ETOYBIO.

2. O3HakoM
€HHE C
oOpasmnamu
a30THBIX U
dhochopHbIX
y1oOpeHuit.
Ilpakxmuueckas
paboma: Ne 3.
[Tonyuenne
aMMuaKa,
M3YYEHHE ero




CBOMCTB.
Botuucnenun
— 0
ypaBHEHUSIM
XUMHUYCCKUX
peaxkuuii
[InanupoBats u
OCYIJ.ICCTBJI?ITL Ha
MpaKTHUKE
XUMHUYCCKUEC
IKCTICPUMEHTHI,
IIPOBOJUTH
HaOJIIOIeHNS,
JcJIaTb BBIBObI
0 pe3yJbTaTaM

IKCTIEPUMEHTA
Tema 6. VYruepon, " OOBsICHATh | YPOK « YTJIepos1 U ero
Oomas aJUIOTPOIIHBIE o0rue COCMHEHUS»
XapakKTepuc- MOTU(UKAIIH, 3akoHoMepHocTH B | https://resh.edu.ru/subject/lesso
THKA pacmnpocTpaHeH! | U3MEHCHHUU n/2073/start/
XHMHYECKUX ¢ B IPHPO/IE, CBOWCTB 37eMeHTOB | https://resh.edu.ru/subject/lesso
3J1€MEHTOB ¢duznyeckue u IVA-rpynmer m ux | n/2071/start/
IVA-rpynnbl. | XMUMHYECKHUE coenuHenud ¢ yué- | https://resh.edu.ru/subject/lesso
Yraepon u CBOIICTBA. TOM CTPOCHHUS UX n/2070/start/
KpeMHHii U UX | AxcopOuus. aTOMOB. Ypok « Kpemnuii u ero
coequnenns (8 | Kpyrosopor n XapakTepu3 | COCIMHEHHSD)
) yriepoja B oBaTh (husnueckue | https://resh.edu.ru/subject/lesso
pUpoze. U XUMHUYECKUE n/2069/start/
Oxcunsl CBOMCTBA MPOCTBIX

yriaepoaa, ux
buznveckue u
XUMHUYECKHE
CBOMCTBA, UX
JEUCTBUE HA
KUBBIE
OpTaHHU3MBI,
MOJIy4YeHUE U
MIPUMEHEHHE.
DKOJIOTHYECKHUE
pooIeMBl,
CBSI3aHHBIE C
OKCHJIOM YTJIEpO-
na(1VY); runotesa
rJI00aEHOTO
MOTETIICHUS
KIIUMAaTa;
MMapHUKOBBIN

3¢ dekr.
VYronbHas
KHWCJIOTA U €€
COJH, UX
dbusnueckue u

BEILIECTB yIiiepoaa
Y KPEMHHUS B UX
CO€UHEHUI
(oxcumoB
yriaepoja,
YTOJIBHOM KHUCIIOTHI,
KapOOHATOB,
OKCHJIa KPEMHUS,
KPEMHHUEBOUN
KHUCJIOTEHI,
CUJIMKATOB),
CII0COOBI BX
MOJTyYCHUS,
MIPUMEHEHUE U
3HAUCHUC B
MIPUPOJIE U )KU3HU
YyelIoBEKa.

n Onpenenars
KapOoHaT- U
CHJIMKAT- HOHEI B
pacTtBope.

n OOBICHATD
CYIIIHOCTh

YPOK « HOBTOpCHI/IC TEMBI «
Hemertannbi»
https://resh.edu.ru/subject/lesso
n/2068/start/



https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/

XUMHYCCKHE
CBOICTBA,
MOJTydCHUE U
MIPUMEHEHHE.
KauectBennas
peakuus Ha
KapOOHAT-HOHBI.
Hcnonp3oBanue
KapOOHATOB B

JKOJIOTUYECKHUX
npobiuem,
CBSA3aHHBIX C
HaxO0/JECHUEM
YTJIEKUCIIOTO ra3a B
OKpYy>Karoleun
cpene.

(] Wmroctpup
OBaTh B3aMMOCBS3b

OBITY, MEIMIIMHE, | HEOPTAaHMYECKHUX
MIPOMBINIUICHHOCT | COSAMHEHUHN

U, CEIBCKOM yriaepoja u
XO034ICTBE. OpraHNYEeCKUX
IlepBoHavasbHBIE | BEILECTB.
MTOHATHS 00 [TnanupoBats 1
OpPraHHYECKUX OCYIIIECTBISTh HA
BEIIIECTBAaX KaK O | MPaKTHUKE
COCTMHCHUSIX XUMUYCCKHE
yrieposa: AKCTICPUMEHTBHI,
0COOEHHOCTH

cocTaBa M

CTPOCHUS.

[lonsTue o

OMOJIOTHUECKH

Ba)KHBIX

BEILIECTBAX:

KHUpax, Oenkax,

yTIeBOJAX. paboTHI B
MarepuanbHoe nabopaTopuu npu
€UHCTBO HCIIOJIb30BaHUH
OpPTaHWYECKHX M | XUMHYCCKOU
HEOPTaHWYECKHUX | MOCYIbI U
COEIMHEHUH. 000opyI0BaHUS.
Kpemuuii, ero |

buznveckue u Hcnonp3oBa
XUMUYCCKHE Th TIPU

CBOICTBA, BBIITOJITHEHU U

MOJTyYEHUE U
MIPUMEHEHHUE B
3JEKTPOHHUKE.
CoennneHus
KpEeMHUS B
npupoje. Oomme
MpeACTaBICHUS
00 okcuze
kpemausi(1Y) u
KpPEMHHUEBOM
KHUCJIIOTE.
Cunmkarsl, UX
HCIIOIL30BAaHHUE B
OBITY, MEAHIIMHE,
MTPOMBINIIICHHOCT

y4eOHBIX 3aJaHui
TEKCThI yUeOHHUKa,
CIIpaBOYHbIC
MaTepHabl
(ITepuoauyeckyto
CUCTEMY
XUMHUYECKHUX
anemenTtoB Jl. WM.
Menneneena,
TabyuIly pacTBOpH-
MOCTH KHUCIIOT,
OCHOBaHHH U coJieit
B BOJIE,
ANEKTPOXUMUYECKU
U psii HAPSDKCHUM




n. Baxneiimne
CTPOUTEIIbHBIC
MaTepHabl:
KepaMHKa,
CTEKJIO, IIEMEHT,
OCTOoH,
KeJle300€TOH.
[TpoGiembr
0e30MmacHOro
HCIIO0Ib30BAHUS
CTPOUTENBHBIX
MaTepuasioB B
IOBCEIHEBHOMI
KU3HH.
JdeMoHcTpanun
Mopnenu
KPUCTAITUIECKU
X peleETOK
anmasa, rpadura,
MOJIEKYJIbI
bymnepena.
AncopOuus
pacTBOPEHHBIX
BEILIECTB
AKTUBHUPOBAHHBIM
YIJIEM.
[IpoTusoras.
Buaeomarepuan
bI: CUJIMKATHAs
po-
MBIIIIEHHOCTb.
Mogaenu Monekyn
OpraHUYEeCKUX
BEIIIECTB.
JlabGopaTtopHble
U MpaKTHYecKHne
padoTbI
Jlabopamopnwiui
onvim:
KauecTBennas
peakius Ha
KapOOHaT-HOH.
MIPOBOJIUTH
HaOJIIOIeHYS,
JienaTh BBIBOJIbI
0 pe3yJbTaTam
JKCHEepUMEHTA.
CnenoBaTthb
paBUIIaM
Oe3omacHoM

METaJIJIOB).
(]

Hcmonp3oBa
Tb TIPH
BBIITOJTHCHUHN
y4eOHBIX 3aTaHHI
U B IIpoIiecce
HCCJIEI0BATEIBLCKO
U IeITeIbHOCTH
Hay4HO-
MONYJISIPHYO
nuTepaTypy
XAMUYECKOT0
COJIepXKaHUs,
CIIPaBOYHBIC
MaTepuabl,

pecypcbl
HNurepnera

Ipaxkmuueckue
pabomui:




No 4. Tlonyuenue
YTIEKHUCIIOTO
rasa.
KauectBennas
peakIus Ha
KkapOoHaT-uoH. Ne
5. Pemrenne
AKCHEPUMEHTAIIb
HBIX 3aJ7a4 10
TEME
«HemeTamisl.
Botuucnenun

— 1o
ypaBHEHUSIM
XAMUYECKHUX
peakuuii, eciu
OJVH U3
peareHTOB JIaH B
BHJI€ BOJIHOIO
pactBopa ¢
H3BECTHOM
MacCOBO# JoJei

Pa3znen 3. Meranibl u ux coequHeHus (20 1)

Tema 7.
Oo0mme
cBoiicTBa
MeTaJL10B (4 1)

O6mas
XapaKTEepPUCTHKA
XUMUYECKHUX
3JIEMEHTOB —
METAJUIOB HA
OCHOBAaHHUH HX
TTOJIOKEHUS B
[Tepuoanueckoit
cucTteme
XUMUYECKUX
anemenTtoB Jl. M.
Menneneesa u
CTPOEHUS
aTOMOB.
Crpoenue
METaJJIOB.
Meramnnueckas
CBS3b U
MeTaJUTM4eCKast
KpUCTaJUTUYECKas
pemeéTKa.
DIIEKTPOXUMHUYEC
KUH psij
HaIpsHKEHUN
METaJIJIOB.
duznuecKue u
XUMUYECKUE
CBOICTBa
METaJUJIOB.

L] PackpsiBath | Ypok « XapakTepucTHKa
CMBICII U3y4aEMBIX | METAJJIOB)

MOHATHI U https://resh.edu.ru/subject/lesso
PUMEHSTH ITH n/2068/start/

TIOHSITHUS TIPU
OIIMCAHNU CBOMCTB
BEIIECTB U UX
IIpEBpALICHUM.

n OO0BACHITH
o01me
3aKOHOMEPHOCTH B
H3MCHCHUU
CBOICTB
DJICMEHTOB-METal-
JIOB U BIX
COCIUHEHHUH C
YYETOM CTPOEHHUS
HX aTOMOB.
XapakTepru3oBaTh
CTpOECHUE
METAJIJIOB, OOIIHE
busznueckue u
XHUMHUYECKHE
CBOMCTBa
METaIOB.




OO61mme croco0Onl

MOJTy4EeHUS
METAJLIOB.

[Tonsartue o ] Xapaxkrepus
KOpPPO3UHU OBaTh O0LIHE
METAJUIOB U CHOCOOBI
OCHOBHBIE MOJTyYCHHUS
CHOCOOBI 3aLUTHI | METAJLJIOB.

OT KOPPO3UHU. = CrnenoBath
CnunaBsl (CTanp, | MpaBUiIaM

9yTYH, Oe30macHoi
TIOPAJIOMUHUMN, | paboTHI B

OpoH3a), ux nabopaTopuu mpu
IIPUMEHEHNE B UCIOJIb30BAHUHU
OBITY H XUMHYECKON
IPOMBIIIICHHOCT | TOCY/bl U

. 000py/I0BaHUS.
JdemoHcTpanuu n IIpousBoau
O3HaKOMJICHHE C | Th BBIYUCICHHS IO
obpa3uamu XMUMHUYECKUM
METaJJIOB U YpaBHEHHSIM.
CIIABOB, UX " Hcnonb3oBa
¢buznyeckuMu Tb TIPH
CBOWCTBaMH. BBINOJIHEHUH
Mopenu y4eOHBIX 3aaHuN
KPUCTAJUIMYECKU | TEKCThI yUeOHUKA,
X PEIIETOK CIIpAaBOYHEIE
METAaJUIOB. MaTepHabl
Buneomarepuan | (Ilepuoanueckyro
BI: KOPPO3HS cUCTEMY
METaJJIOB. XAMAYECKHX
Jlabopatopusbie | anementos /l. M.

U npaKkTHYeckue | MeHnzeneesa,
padoThI TaOJIUILy pacTBOPH-

Jlabopamopnvie
ONnbIMbL:
O3HaKOMIJICHHE C
oOpasiamu
CILIABOB
METaJIOB.
3aBHCHMOCTD
CKOPOCTH
peaKIu MeTaia
C KHCJIOTOM OT
TIPUPOIBI
METaJjlia.
Botuucnenusn

— 110
YpaBHEHUSM
XUMHYECKHUX
peakiuu, ecimn
OJVH U3

MOCTH KHCJIOT,
OCHOBaHUM U conei
B BOJIC,
AIEKTPOXUMUUYECKHI
U psAll HanpsHKEHU N
METAJJIOB).
Hcnonb3oBath npu
BBIIIOJTHCHHH
y4eOHBIX 3aaHuI
U B IIpoliecce
HCCIIEN0BATSIIBECKO
W IeSATEIbHOCTH
Hay4YHO-
MONYJISIPHYIO
JIUTEPATYPY
XAMUYECKOr0O
coaepKaHus,
CIIPaBOYHbBIC




peareHToOB MaTepuabl,
COJICPIKUT pecypcsl
MPUMECH HNurepnera
Tema 8. [Ilenounbie OOBsicHATh o0mme | Ypok « [llemounple MeTamIbhy
Baxueiimme METaJUTbI. 3akoHoMepHOCTH B | https://resh.edu.ru/subject/lesso
MeTa/uibl M ux | [lomokeHue B U3MCHECHUU n/1602/start/
COeUHEHUA [Teproauueckoil | CBOMCTB
(16 u) cucTeMe AJIEMEHTOB-MeTal- | Yok « lllenoyHo3emenbHbIe
XUMHYECKHIX JIOB B TPYIIaxX U UX | METaJUIbI»
snementoB JI. . | coenuHenuii ¢ https://resh.edu.ru/subject/lesso
Menzeneesa, yu€tom cTpoenust | n/3124/start/
CTPOCHHE HX aTOMOB.
aTOMOB. Ypok « ATIOMUHUI»
Haxosxnenue B https://resh.edu.ru/subject/lesso
npupoJie. n/1604/start/
DusnvecKue u L] Xapakrepus | Ypok « XKenezo»
XAMHAYECKUAE oBath pusuueckue | https://resh.edu.ru/subject/lesso

cBoiicTBa (Ha
puMepe HaTpUst
1 KaJus).
Oxcunpl 1
TUAPOKCHIBI
HaTpus U KaJus.
[Ipumenenue
IIEJIOYHBIX
METAJIJIOB B UX
COE€IUHEHUI.
[llenouno3zemennb
HbIE METAJUIBI
Mar"auii u
KaJbIUH,
CTPOCHHE
atomoB. Ilooxe-
HHE B
Ilepunonnueckoit
CHCTEME XUMHUYe-
CKHUX BJIEMCHTOB
. W.
MeHpeneena.
Haxoxnenue B
MIPUPO/IE.
du3nueckue u
XAUMHAYECKHE
CBOICTBA.
Baxueimnne
COCIUHECHHUS
KaJIbLIMsl (OKCHI,
TUIPOKCHU/I,
COJIH).
JKEcTKOCTEL BOAEI
H CIIOCOOEI eé
YCTpaHEHHS.

Y XUMHYECKHE
CBOMCTBA MPOCTHIX
BEIIECTB METAJIOB
U UX COEUHEHUM
(okcH0B,
THUIPOKCHJIOB,
COJICH), CITIOCOOBI
WX TOJYYCHUS,
MIPUMCHECHHE U
3HauYeHUE B
MIPUPOJIC U )KU3HU
YeloBeKa.

L] Pacno3naBa
Th C TIOMOIIIBIO
KaueCTBEHHBIX
peaKunii HOHbI
MeTaJIJIOB (MarHus,
QTFOMUHMS, [IUHKA,
xKesesa, MeJu).

] IInanuposa
Th U OCYILIECTBIIATh
Ha TPaKTHKE
XUMHUYECKHE
IKCIIEPUMEHTHI,
MIPOBOANTD
HaOIIONEHNS,
JIeNaTh BBIBOBI 1O
pe3yabraTam
JKCIIEPUMEHTA.

n CrnenoBathb
MpaBUJIaM
Oe30macHoi pabo-
ThI B 1abOpaTopuu
npu
MCIOJIb30BaHUU

n/1605/start/

Ypok « O6001meHue mno reme
«MeTaniab»
https://resh.edu.ru/subject/lesso
n/2067/start/



https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/

AmoMuHHIIA.
IlonoxxeHue B
[Tepuoanueckoi
CHCTEME
XAMHAYECKUX
anemeHToB /I. M.
Menpeneena,
CTPOEHUE aToOMa.
Haxoxnenue B
MIPUPOJIE.
du3nueckue u
XHUMHAYECKHE
CBOICTBA.
AmdorepHbIe
CBOMCTBa OKCHIA
Y TUIPOKCH/IA.
Keneso.
Ilonoxenue B
[Tepuoauueckoit
CHCTEME
XHUMHYECKHX
anemeHnToB Jl. U.
Menpeneena,
CTPOEHHE aToMa.
Haxoxneunue B

XUMHUYECKON
MOCYJIbI
000pyI0BaHUS.

m [IpousBoau
Tb BBIYUCIICHUS TI0
XUMUYECKUM
YPABHEHUSIM.
BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
ONOpOM Ha
nHpopmaruio u3
yueOHUKa U
CIIPaBOYHBIX
MaTepua’os,
rPaMOTHO
HCII0JIb30BaTh
WU3YYECHHBIN
MMOHSTUMHBIN
amnmapar Kypca
XUMUHU

MPUPOJE.

duznueckue

1 XUMHYECKHE m Mcnons30BaTh
CBOICTBA. MIPY BBIMOJTHEHUHT
OKCHIBL, y4eOHBIX 3aJaHHI

THUIPOKCHUIBI U
conu xene3a(I)
u xene3a(ll).
JdeMoHcTpanun
BzaumopelicTBue
HAaTpus C BOAOM.
OkpamnBaHue
IJIaMEHU MOHAMU
HATpUA U KaJusl.
OxpammBanue
IUIAMEHU HOHAMHU
KaJIbIIMSL.
BzaumogelictBue
OKCH/JIA KaJIbLIUS
C BOJOM.
Bupneomarepuan
bl: TOPEHUE
Kelesa B
KHCIIOpOJIe U
XJIOpE.
JlabGopaTtopHbie
U MPAKTHYECKHUE

U B TIpoIiecce
HCCJIEN0BATEIIBCKO
U IeITeIbHOCTH
Hay4HO-
MONYJISIPHYO
IuTepaTypy
XAMUYECKOT0
COJIepXKaHus,
CIIPaBOYHBIC
MaTepHaIbl,

pecypcbl
HNurepnera




padoThI
Jlabopamopnvie
onwvlmol:
O3HaKOMIICHHE C
oOpasmnamu
aJIFOMHHUS U €ro
CIIJIaBOB.
AmdorepHbie
CBOMCTBaA
TUAPOKCH]IA
AITFOMUHUS.
KauectBeHnHbBIE
pEaKIUKA Ha MOHBI
JKelesa.
Ilpakxmuueckue
pabompi:

Ne 6. JK&ctroCThb
BOJBI 1 METOJIBI
€€ yCTpaHEHHS.
Ne 7. Pemienue
AKCIIEPUMEHTAb
HBIX 3a]1a4 110
TEME
«MeTaibs.
Botuucnenun

— o
YpaBHEHUSIM
XAMUYECKHUX
peaxkuui, eciu
OJUH U3
pEeareHTOB J1aH B
HU30BITKE WA
COZICPKUT
MIPUMECH;
MacCOBOM 10U
BBIXOJIa

MPOJIYKTa
peakim
Pasznen 4. Xumus u oxkpy:xaromas cpeaa (3 1)
Tema 9. Hogeie L] Xapaxkrepus
BemecrBa n MaTepHabl U OBaTh POJIb XUMHUH
MaTepuayibl B | TEXHOJIOTHH. B Pa3IMYHBIX
JKH3HH Bemectsa n cdepax
yeJsioBeka (3 4) | MaTepHalbl B NEeATETbHOCTH
IMOBCEIHEBHOM JIIO/ICH, OCHOBHEIC
YKU3HM YEJIOBEKa. | BEIECTBA U
Xumus u MaTepuaibl,
310POBBE. MIPUMEHSEMbIE B
bezomacnoe KU3HU
HCIIOJIb30BaHUE COBPEMEHHOTO
BEILIECTB U YeJI0BeKa.
XUMHUYECKHUX " OOBSICHSTD




peakIuii B OBITY.
IIpuponusie
HMCTOYHHUKHU
yIJI€BOJIOPO/IOB
(yroms,
IIPUPOHBII ras,
He(Th),
MPOIYKThI UX
nepepaboTKH, UX
pOJIb B OBITY U
MIPOMBIIUIEHHOCT
.

OcHOBBI
JKOJIOTUYECKOU
TPAMOTHOCTH.
XuUMHYeCcKoe
3arps3HEHUE
OKpY>Karoleun
cpenabl
(npenensHO
JOMyCTUMAs
KOHLEHTpaLus
BEILIECTB —
[TAK). Poisb
XUMUU B
pelieHnn
JKOJIOTUYECKHUX
npo0eM

YCIIOBHS
0e30MmacHOTO
HCIIOJIb30BaHHUS
BEILIECTB U XUMUYE-
CKHMX pEaKIHil B
OBITY.

] AHanuzupo
BaTh U KPUTUUYECKHU
OLICHUBATh
MHPOPMAIIHIO O
BIIMSIHUH
MIPOMBILIIEHHOCTH,
CEJIBCKOI0 XO035M-
CTBa, TPAHCTIOPTA U
JIp. Ha COCTOSTHUE
OKpYy>Karoleun
Cpepbl.

n Ymethb
OKa3bIBaTh MEPBYIO
MOMOIIIb NPHU
XUMHUYECKHUX
OJKOrax u
OTpAaBJICHUSIX.
[Ipunumats
y4acTue B
00CyXKIeHUN
npo0iem
XUMHUYECKOHN U
3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO
MO3ULIMIO TIO
npobiemMe u
npeaaraTh
BO3MOJKHBIE TTyTH
€€ peleHust
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