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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEr0o 0Opa30BaHUsS COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
obpaszoBanus, npexacraBieHHlx B @I'OC OOO, a Takxke Ha OCHOBE (hefepanbHON paboueit
IIPOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHLEILUM IPErojaBaHusl yueOHOro npenMera «XHUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

IIporpamma 1o XuMHMM Ja€T MpeACTaBIEHUE O IensiX, oOIed crpareruu OOy4YeHHMs,
BOCIIUTAHHUSI M Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH y4eOHOro TpeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEMETHOE COJCpXKAaHUE, MPEIyCMAaTPUBACT pacHpeAeiieHHe €ro Mo Kiaccam Hu
CTPYKTYPUPOBAHHE 110 pa3feslaM U TeMaM IPOTrpaMMbl 110 XMMUH, ONPEAEIAET KOIMYECTBEHHBIE U
KAueCTBEHHbIE XAPAKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO I0OCIIEOBATEIbHOCTh H3YYEHMUS
XUMHU C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JIOTMKM y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YYaroIIMXCsl, ONMPEAEIsieT BO3MOXXHOCTH NpEeaMeTa U peau3aliuu
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHOW MPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 0011er0 00pa30BaHus, a TakkKe TPeOOBAaHUH K pe3ylbTaTaM OOY4YEeHHUs XUMHUH Ha YPOBHE
nesned M3ydeHHs INpeAMeTa M OCHOBHBIX BHJOB  y4yeOHO-IIO3HABATEIbHON  JESATEIbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSI.

3HaHUEe XMMHUHU CIY)KUT OCHOBOM 1Js1 (POPMHUPOBAHMS MHMPOBO33pEHHsSI OOYy4aroIerocsi, ero
NPEJCTaBICHUNA O MaTepUaIbHOM E€IUHCTBE MHUPA, BAXKHYIO POJb UTParOT (popMupyemble XUMHUEH
IIPEJCTABICHUS O B3aUMOIIPEBPAILEHUAX SHEPrMHd U 00 HBOJIOLMM BELIECTB B MPHUPOJE, O MYyTAX
pereHust r100anbHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUILIEBOM U KOJOrMYecKor 6€30MacHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXKHOCTEH JUIsl caMOpa3BUTUSA M (OPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001mel u QyHKIIMOHATEHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUPOBAHME MBILIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OOydaroImxcs,
HAaBBIKOB UX CAMOCTOATEIbHOW y4eOHOH J1E€ATENbHOCTH, SIKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B IIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATEIbHOCTH;

3HAKOMHUT CO CHeu(UKON HAyYHOTO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIE€JIOCTHOIO B3IUIAJA
Ha EAMHCTBO TMPHUPOJIBI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B (OpMUpOBaHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaromIuXcs;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYUYHbIM 3HAHUAM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTMYECKOE 00pa30BaHUe 00ydarOIUXCsl.

JlaHHble HampaBieHUs B OOYYEHMHM XHMHUU OOECIEUMBAIOTCS CHELUPHUKON CcoaepkKaHUs
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeAarornyecky aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOI
HayKH XMMUU Ha ONPENIEIEHHOM JTarle €€ pa3BUTHSI.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0O0ILEro o0Opa3oBaHHsS OPHEHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCS CHCTEMBl IEPBOHAYAIBHBIX MOHATHI XWMHH, OCHOB HEOPraHHMYECKOW XUMHM U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CrpykTypa copep)kaHUsl HpOTpaMMbl 1O XMMHUU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja k e€ uzyuenuto. ConeprkaHue CKIaaAbIBA€TCS U3 CUCTEMbI IIOHATUNA O XUMUYECKOM AJIEMEHTE
U BEIIECTBE M CHUCTEMBbl MOHATHH O XHMMHUYEeCKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl IO MPHUHIMITY MOCIEIOBATEILHOTO DPA3BUTHUS 3HAHMM HA OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4YEHHMsI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MPe/ICTaBIEHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.



TeopeTndyeckre 3HaHUS PACCMATPUBAKOTCS HA OCHOBE OMIMPUYECKH T[OJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYroMYy, BBITTOJTHSIS
(GYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUSI ¥ TIOJIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoecHHE TIpOrpaMMbl TI0 XHMHH CIOCOOCTBYeT (DOPMUPOBAHHUIO TMPEICTABICHHUS O
XMMHYECKOM COCTaBISAIONIEH HAy4YHOW KapTUHBI MHUpa B JIOTHKE €& CHCTEMHOW MPHUPOJBbI,
LIECHHOCTHOTO OTHOLIEHHsS K HAyYHOMY 3HAaHHUIO M METOJaM NO3HAHUS B Hayke. M3ydeHue xumuu
MIPOMCXOAUT C MPUBJICUCHUEM 3HAHUW W3 PaHEE M3YYEHHBIX yU4EOHBIX MpeaMeToB: «OKpYKarOIIHMA
Mup», «bronorus. 5-7 xnacce» u «dusuka. 7 Kiacey.

[Ipy M3ydeHUH XUMHUU MPOUCXOIUT (HOPMUPOBAHHE 3HAHMK OCHOB XMMHUUYECKOW HAYKH KakK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON NEATEIHHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KYJIBTYPHI. 3a/1aua y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUHU CHCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JOCTYITHBIX 000OIICHNIT MUPOBO33PEHUECKOT0 XapaKTepa, s3blKa HayKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM TIO3HAHMSI TIPH U3YYCHHUH BEIIECTB U XMMUYECKUX PEaKIui, B (HOPMUPOBAHUH U PA3BUTHH
MMO3HABATEIIPHBIX YMEHUW W WX TPUMEHCHHMHM B  y4eOHO-TIO3HABATEILHOW ©  ydeOHO-
HCCIICIOBATEIILCKON JISATSIIBHOCTH, OCBOSHUM TPABHJI 0€30MacHOro OOpamieHHs C BEIECTBAMHU B
IMOBCEIHEBHOM KHU3HH.

[Ipy w3ydeHMM XHMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS BAXKHOEC 3HAUCHUE
MPUOOPETN TaKUe ETH, KaK:

— (dopMUpOBaHHE HHTEUIEKTYaIbHO DPAa3BUTOM IJIMYHOCTH, TOTOBOW K CamM000pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIPHOMY MPHUHATHIO PEIICHU, CIIOCOOHOM aganTHpOBaThCS K OBICTPO
MEHSFOUIUMCS YCIIOBUSIM JKM3HU;

— HaIlpaBJICHHOCTh OOYy4YeHUSI Ha CHUCTEMAaTHYeCKOe NpuoOIIeHne oOydarolmuxcs K
CaMOCTOSITENIFHOM MO3HABATEIBbHOU NEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMHUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

— o0ecnedyeHrue YyCIOBUHM, CIOCOOCTBYIOUIMX HPUOOPETEHUIO O00yYarolMMHUCS OIbITa
pa3HOOOpa3HOW JIeATENbHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESITEIbHOCTH;

— (dopmupoBanue oOmel (QyHKIIMOHAILHON W €CTECTBEHHO-HAYYHOM TPaMOTHOCTHU, B TOM
quciae YMEHUH OOBSICHATH U OLIEHUBATH SIBICHUS OKPYXKAIOILEro MHpa, MCIOJb3Ysl 3HAHUS U OIbIT,
NOJyYEeHHBIE TPU WU3y4eHMM XHUMHUHU, TPUMEHSITh UX TMPU PEIICHUH TpoljieM B

ITIOBCETHEBHOM KU3HU U TPYJAOBOM AEATEIBLHOCTH;

— (opmupoBanue y oOy4arommxcs T'YMaHHUCTHUECKUX OTHOIICHHH, MOHUMAHUS IEHHOCTU
XUMAYECKUX 3HAHWUU Ui BBIPAOOTKH DKOJOTHYECKH I[€IeCO00pa3HOr0 TOBEACHUS B OBITY H
TPYAOBOM J€SITEIBHOCTH B LIENIX COXPAHEHHS CBOETO 3/I0POBbsI U OKpY Karollel IpUpoaHOM cpeibl;

— pa3BUTHE MOTHBALUU K O0YyYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY MpOodwiIst u
HaMpPaBIEHHOCTH JAJIbHEUIIEr0 00y4YeHHUsI.

OOmiee 49uCIIO YacoB, OTBENEHHBIX ISl M3YyYCHHS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
obpa3oBanusi, coctaBisier 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hemeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

PEAJIM3AIIUSA BOCITUTATEJBHOI'O IOTEHIITUAJIA YPOKA.

Peanuzanus MIKONBHBIMU T€JAaroraMu BOCHUTATENIBHOIO IMOTEHIMAJA YPOKa IPEAIoaract
cleayronee:

* YCTAHOBJICHME JOBEPUTEIBHBIX OTHOLICHUM MEXAY YUYUTEIEM UM €ro Yy4YeHUKaMHu,
CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCIPHUSATHIO YYalUMHUCS TpeOOBaHUN U Mpochb0 yduTens,
MPUBJICYCHUIO WX BHUMaHHS K O0OCyXJIaeMoll Ha Yypoke HHQOpMAINK, AaKTHBU3AIUU UX
MM03HABATEILHOM JESITCIIFHOCTH,



* MoOY’X/IeHNE IKOJIBHUKOB COOJIIOaTh HA YPOKE OOIICTIPHHATHIE HOPMBI TIOBEICHHUS, TIPABUIIA
oOIIeHNsT CO CTapmKUMHU (YYUTEISAMH) W CBEPCTHUKAMH (ITKOJIBHUKAMH), TPHHIMIB y4eOHOM
JTMCLUUIUIMHBL U CAMOOPTaHU3AINH;

* IpHUBJIICYCHHE BHHUMAHHUS IIKOJHbHUKOB K IIEHHOCTHOMY AacCHEeKTy H3Yy4aeMbIX Ha YypoKax
SBJICHH, OpTaHU3aIMsI UX paboThHI C MOJy4aeMOil Ha ypoOKe COLMAIBbHO 3HAYMMON MH(popMarmein —
WHUIUUPOBAHUE €€ OOCYKIIEHUs, BBICKA3bIBAaHUS YYAIUMHUCS CBOEr0 MHEHHUS IO €€ IOBO.Y,
BBIPAOOTKHU CBOETO K HEH OTHOLICHHUS;

* HCIIOJIb30BAaHHUE BOCIHTATEIbHBIX BO3MOXKHOCTEH coaepxaHus y4eOHOTo IMpeaMeTa 4depes
JEMOHCTPAIMIO JIETSIM TIPUMEPOB OTBETCTBEHHOT'O, TPa)KIAHCKOTO TIOBEICHUS, TMPOSIBICHUS
YeJ0BEKOII00Us U 100pocepIeyHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHHUS, 3a/1a4
IUISL pELICHUs, TPOOJIEMHBIX CUTYAIMH U1 00CYXK/IEHUS B KJIacce;

* IPUMEHEHHE HAa ypOKEe MHTEPAKTHBHBIX (HOpPM pabOThHI ydaluXcs: UHTEIUIEKTYaJIbHBIX WTD,
CTUMYJIUPYIOIIMX TI03HABATEJIbHYI0 MOTHBAIMIO IIKOJBHUKOB; JUCKYCCHH, KOTOpBIE JaIOT
ydaluMmcsi BO3MOXKHOCTh MPHUOOPECTH OIBIT BEIEHUS KOHCTPYKTMBHOIO JMAaJiora; TpYIMIOBOM
paboThl WM pabOTHI B MapaxX, KOTOPHIE y4aT MIKOJIHLHUKOB KOMaHIHOW padoTe U B3aUMOJICHCTBUIO C
JIPYTUMU JETbMH;

* BKJIIOUEHHE B YPOK MTPOBBIX MPOIEIYP, KOTOPbIE TOMOTAIOT MOIAEPKaTh MOTUBALIUIO JIETEH
K TIONyYEHUIO 3HAHWM, HalaXUBAaHUIO TMO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOIICHHMH B KJacce,
IIOMOTal0T YCTaHOBJICHUIO JOOpOXKeNaTeIbHON aTMOC(hepsl BO BpEMs YPOKa;

e opraHuszanus medcTBa MOTHBUPOBAHHBIX U OPYAUPOBAHHBIX YYAIIUXCS HAA HX
HEYCIEBAIOIIMMH  OJHOKIACCHUKAMH, JAlOIIEro IIKOJBHUKAM COIMAJbHO 3HAYUMBIA  OIIBIT
COTPYIHUYECTBA U B3aUMHOMN MOMOIIIY;

* MHUIUUPOBAHHWE U TOJIEPIKKA HCCIEJOBATEIBCKON AEATEIBHOCTH HIKOJHHHKOB B paMKax
pealiM3allii WMMH WHAWBHUIYANbHBIX M TPYIIOBBIX MCCIEAOBATEIbCKUX MPOEKTOB, YTO JIaCT
IIKOJIbHUKAM BO3MOYKHOCTh IPHOOPECTH HAaBBIK CAMOCTOSITEIFHOTO PEHICHUS TEOPETHYECKOM
MpoOJieMbl, HAaBBIK TE€HEPUPOBaHHUS U O(OpPMIICHHS COOCTBEHHBIX HJEH, HABBIK YBaXUTEIHLHOTO
OTHOWICHHWS K YYXUM uAesIM, O(GOpPMICHHBIM B paboTax IpyruxX HCCIIeqoBaTeNel, HaBBIK
MyOJIMYHOTO BBICTYIUJICHUS TEepel] ayIuTOpuei, apryMEeHTHPOBAHUS M OTCTaWBAaHUS CBOCH TOUKH
3peHusl.



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniecTB. llomsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XUMHMUYECKHX  3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no GpopmysiaM XUMUYECKUX COCTUHEHUH.

®uznyeckue M XMMHUYECKHE SBICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCYI0OW, MpaBWIaMUd PabOThl B JT1a0OPaTOpPHH W TMPUEMAMU
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJIbI) 1 XUMHUECKUX (TOpeHue CBeud,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Habt0ieHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmeau (), usydenume crnocoOoB
pas3zieleHuss CMeced: C IOMOILbBI0 MarHuTa, (GWIbTPOBAaHHE, BbIIAPUBAHUE, AUCTUILIALMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHEe U ONHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHHE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopojg — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3nueckue 1 XUMHUYECKHEe CBOMCTBA (peakii TOPEHus).
Oxcupl. [pumenenne kucnopona. Crnocobbl MOJYYEHHUSI KUCIOPOAa B JIaOOpATOpPUH U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ayuioTporiHas MOJU(pHKaIH
KHCIJIOPOJIA.

TennoBoil 3¢p¢dexkT XUMHUECKOW peaklud, TEePMOXMMHMUYECKHE YypaBHEHHs, 3K30- U
SHIOTEPMUYECKUE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »asmemeHT M mpocroe BemecTtBo. HaxoxkaeHune Boxopojga B IPUPOJIE,
buznyeckne 1 XuMUYEeCKHe CBONCTBA, IPUMEHEHHE, CIIOCOOBI osydeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpOB B MPUPOJE U B KU3HHU
yenoBeka. KpyroBopoT Boabl B mpUpojJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.



Knaccugukanus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss okcuIoB:
coyieoOpa3yrorire (OCHOBHBIE, KUCITOTHBIC, aM(oTepHbIe) U HecoeoOpa3ytonme. HomeHkmaTypa
okcu10B. DU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiiarypa ocHoBanuil. @u3n4eCKHME W XHMHYECKHE CBOWCTBA OCHOBaHUHU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHUECKUE
cBoicTBa KUCHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. @uznueckue U XuMU4eckue cBoicTBa coieil. Ilomydenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUUECKUX COCAUHEHHMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIEHUE CONEpKaHMsl KHCIOpoJa B BO3/yXe, NOJIydeHrue, cooupanue,
pacro3HaBaHME€ M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3laMu OKCHJOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiicteus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METajulaMu,
peaKuMii HEUTpalNu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BaxkHelmue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux jiementos /. U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknuu

[lepBble TOMBITKH KJIACCU(PUKALMUU XUMHUECKUX 3yieMeHToB. [loHsTHe o rpynmax
CXO/IHBIX JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHbIE METaUIbl, raJloreHbl, MHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepronudeckoil cucTemsl
xumuyeckux onemeHtoB JI. M. Menneneea. Ilepuonbl u rpynmbl. PU3HYECKHM CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombsl. OnexktpoHbsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUUECKHUX 37eMeHToB [leproanueckoil cuctemsl
J. W. MengeneeBa. XapakTE€pUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyINIaM U Mepruoiam.

3nauenue [lepuonnueckoro 3akoHa u [leproaudeckoil CUCTEMbl XUMUUYECKUX JJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

XuMnueckas CBS3b. KoBanenrnas (monsipHas u HENOJIIpHAsT) CBSI3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucineHus.  OKHMCIUTENIBHO-BOCCTAHOBUTENbHbIE — peakiuu.  IIporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJIOYEH, NPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHUE, peakuu pas3yioKeHUs, COETUHEHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjacce OCYLIECTBIISETCS
yepe3 HCHOJIb30BAaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH,
ABJISIOLIUXCSI CHCTEMHBIMHU U1l OT/IE€IbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanu3,  CHHTEe3,  Kiaccuukanusi,  MEepUOAMYHOCTb,  HAONIOJEHHE,  AKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (hU3MUYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruzpocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKusi

ITlepuognueckuit 3axkoH. Ilepuoguueckas cucrema xumuyeckux dsiemeHTos J[. U
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cuctemMe U CTpOEHUEM X aTOMOB.

CTpOCHI/IC BCILIECTBA:. BUbI XUMHUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTDb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukarmss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XMUMHYECKHAE CBOICTBA BEIIECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accamMm HEOPraHn4eCKux COCINHCHUU, T€HETHU4YCCKaAa CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccudukamuss XMMHYECKHX peaKIWid 10 pPa3IWYHBIM TpH3HAKaM (110 YHCIYy W COCTaBy
YYacTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(h(eKTy, Mo W3MEHEHHWIO CTETeHeH OKHCIeHUS
XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO yYaCTHUIO KaTajau3aTopa). JK30- U DHIAOTEPMHUUCCKUE
pCaKknuumn, TCPMOXUMUUYCCKUEC YPABHCHUA.

[TonsiTue o ckopocTH xuMudeckoi peakuuu. Ilonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanuze. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAaKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPAaBHEHMHM OKHMCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
QHUOHBI. MexaHM3M JHCCOIMAallMM BEUIECTB C pPa3jIMYHbIMM BHJIaMU XHMHUYECKOM CBSI3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcioBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpEJICTaBICHUH 00 AIeKTPONIUTHYECKOW aucconuanuu. KadecTBeHHbIE peakUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HATpPHUs),
UCCJIEOBAHME 3aBUCHMOCTH CKOPOCTH XMMHMYECKON pEaKUUu OT BO3JCHCTBUS pa3IMYHBIX
(bakToOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIIII



KHCJIOT, Ineno4yed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTEepHalioB), IMPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX TPU3HAKH MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajZika, BBIACICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (FOpeHHe, pPeakluu pPa3iokKeHHs, COCAMHEHHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAUYEeCTBEHHBIX DPEAKIHMHA Ha HOHBHI,
pelleHne SKCIEPUMEHTaIbHBIX 33/1a4.

HemeTaJuibl U UX COeTUHEHUS

OO6mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
CTCIICHU OKMCIICHUA. CTpOeHI/Ie n (I)I/I3I/I‘ICCKI/IG CBOMCTBA IMPOCTBIX BCHICCTB — TaJIOI'CHOB.
XUMHYeCKHEe CBOWCTBA Ha MpHUMepe XJopa (B3aUMOJCHCTBHE C METallJlaMH, HEMETaJUIaMH,
menoyamu). XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxkueime Xi10puabl
1 UX HaXOXJIECHUE B IIPUPOLE.

O6mas xapakrtepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYEcKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUECKue CBoMcTBAa. OKCHUIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOme Kak MpPENCTaBHTENS Kiacca KUCIOT W crenuduueckue). XUMHUYECKHE pPEeaKIuy,
JeKale B OCHOBE MPOMBILIUIEHHOTO Croco0a MOJIy4YeHHs CepHOW KUCIoThl. [Ipumenenue
cepHoi kucnotbl. Conmm CepHOM KHUCIOTHI, KavyeCTBEHHAas peakuus Ha CYyJb(aT-HOH.
Haxoxnenune cepbl u €€ COCOMHEHWH B HpUpOAE. XUMHUYECKOE 3arps3HEHHE OKpYKarolen
CpeIbl COSAMHEHUSAMHU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHHE BO3yXa M BOJIOEMOB), CIIOCOOBI
€ro MpeIoTBPAIICHUSI.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUE U
XUMH4YecKkne cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XuMHIECKUe
CBOﬁCTBa, IMOJIYUYCHHUEC U ITPUMCHCHUC. Comnu AMMOHU, UX (1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKUC CBOﬁCTBa,

npuMeHenue. KauectBeHHas peakius Ha MOHBI aMMOHUS. A30THas KHCJIOTa, €€ MOJydyeHHe,
¢usznueckne M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJICH aMMOHHS B KadyecTBE MUHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeTIUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiicrBa. Oxcup docedopa (V) u pocdopnast kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, noiyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHHs. YTIEepoJ], aJFIOTPONHbIE MOAN(UKALIMK, PACHPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbBIC ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUIEHUs KiIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
conu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl. cmosnb3oBanue  KapOOHAaToB B OBITY, MEAMIIMHE,
MPOMBINIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpUH, YyKCcycHas Kuciora). IlpuponHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTH HX MepepaboTKH
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:



KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKAa. MarepualbHOE EIHHCTBO
OPraHWYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHHE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpeacraBieHuss o6 okcume kpemuus (1V) u
KpEeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEMEHT, OeTOoH, jkene300eToH. I[Ipobiembl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPHUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX NPOTEKAHUS, OMBITHI,
oTpaxkaromue GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEpUaIOB), O3HAKOMIIEHHE C 0OpasliaMd XJOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaloB), HaOmIOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE NpHU3HaKa eé
POTEKaHMS, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMH a30Ta, (pocdopa W uMX coenuHEHHN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHue, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTAUTMYECKHX PEHIETOK ajamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlad 1o teme «BaxHenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaujibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKUX DJIIEMEHTOB — METajlIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HapsHKeHUW MeTauioB. DuU3MYecKkne W XUMUUYECKHE
cBoiicTBa MeTaiyoB. OOmue crnocoObl MoxydeHus: MeTasioB. [loHATHE O KOPPO3UU METaJlIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. Menpaeneesa, CTpOEHHE UX aTOMOB, HaXOXJ€HHUE B Ipupoae. PU3NUECKUe U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMeNnbHBIE METAUIBI MarHuii W KajdblUU: noyokeHne B Ilepuoamueckoit
cucremMe XxuMuueckux aemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KanbIusl (OKCUI, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomMuHuit: nonoxxenue B Ilepumonnyeckoil cucrteme xumudeckux snementoB /J[. .
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojae. OPU3NUeCKUe U XMMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonuueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxOXKJIeHHE B npupoze. Ousznyeckne U XUMHUYECKUE CBOMCTBA
xkene3a. Okeupawl, Tuapokcunsl u comu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MTOJIyYECHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MEeTa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYEHUE pE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXHO MCIIOJIb30BAaHHME BHJIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs Keje3a B
KUCIoposie  (BO3MOXKHO — KCIOJb30BaHME  BUJEOMATEPHUANOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHHE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HaTpHS,
Kausl U KaJIblUs (BO3MOXXHO HCIIOJIB30BaHKUE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeIme MEeTallyIbl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BemecTBa u MaTepuainbl B IOBCEIHEBHOM KM3HU 4eJOBEKa. be3onacHoe MCHOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenbHas JOMmycTUMasi KOHIEHTpaLus
BeulecTs, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEePUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOIOTHUSI, MAaTEPUAIIBI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsij, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, dKocucTEMa, MHUHEpaiIbHbIE YIOOpEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMHU U HOpPMaMH IHOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PAacUIMpPEHHE OIbITa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMAaHMs 3HA4YeHUs XMMHUYECKOH HAayKd B JKU3HU COBPEMEHHOrO OOILEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMANUE O MEPedOBhIX NTOCTUKECHUSAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IPEJICTAaBICHUST O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HOM COBMECTHOH /€ATEIIbHOCTHU P BBIITOJHEHUH y4eOHBIX, II03HABATENIbHBIX 3aj1ad,
BBIITOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHIlEld C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, MpeJICTaBleHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEoOXoauMble Ui OOBSICHEHHs HAOMIOJaeMbIX IIPOLECCOB U SBJIEHUHN, IO3HAaBaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpeACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOyYEHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCOBHAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3/10pPOBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBwyl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMH BeleCTBaMH B OBITY U peanbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TpyAy M pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIEe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil 0€30MacHOro MOBEJCHHS MPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, Uil ITOBBILIECHHS YPOBHS 3KOJIOTMYECKO T
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pe3YyJlbTAaTOB BBIICISAIOT 3HAYMMbIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaAMETax U MO3BOJIAIOT HA OCHOBE 3HAHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIMBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCIIOIb30BATh MOHATUS IJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eJyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPHU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B Kaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takkeé B KayecTBE OCHOBHI ig (OPMUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOI0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BHIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMYHbIe METObI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMaUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOM aKTUBHOI'O UCIIOJIb30BaHUS Pa3INYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh M aHAJIU3UPOBATh B IIpolecce yuyeOHOH M HccienoBaTeabCKon
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yMEHHUs 3aJaBaTh BOIpPOCH (B XoJe auanora M (WiIM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH MPU PEIIEHUM BO3HHUKAIOIIMX IPOo0JieM Ha OCHOBE y4éra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIC yHHBepcaibHble y4eOHbIe AeiicTBHSA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HanOonee dS(QQeKTHBHbIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh NPEAJIOKEHHBIH alropuTM AEHCTBUM mpu
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTEHI, MIpe/IaraéMble B YCJIOBUHU 33aHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 00sacTh «XUMHS», BUABI JESITENBHOCTH MO TMOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEILIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTO
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHJO0TEPMUYECKHUE PEaKIMU, TEIIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAsI KOHLEHTPALIKs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEMCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOIaipo;

® ONUCBHIBATh U XapakTepu3oBaTh TabanuHyro ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPIaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE [pUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® [IPOrHO3UMPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIMI0, KIacCU(UKALNIO, BBIABICHHE NPUYMHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e (CleloBaTh IMpaBUJaM TOJb30BAHUS XMMHUYECKOM TMOCyloH U  J1abopaTOpHBIM
0o0OpyJIOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA MU KHUCIOpPOJA), MPHUTOTOBJICHUIO
pacTBOPOB C ONPEAEIEHHON MAacCCOBOM JT0JIEH pacCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHMS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeleabHO J0ImycTuMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
ypaBHEHUN XMMHUUYECKUX PEaKIIUi;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUMX COEAMHEHUAX, 3apsii HMOHA II0 XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATH M XapakTepu3oBaTh TabnuuHyro Gopmy [leproguueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJABHBIX HOJATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (ONMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IMIEJIOYEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTA M0 (hopMyle COeTUHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU 110 BBITOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HyTEM XJIOpUA-, OpoMuia-, HMOAMI-, KapOoHar-, ¢ocdar-,



CWJIHKAT-, Cynb(dar-, THUAPOKCHI-UOHBI, KATHOHHl aMMOHHS ¥ HOHBI HM3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3allil0, BBISBICHUE TPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4aco
Ne HaumenoBaHue pa3jiesioB U HACCTBO I KB 0 JuaexkTpoHHbIe (LU(pPOBbHIE)
n/n TeM NPOrpaMmbl Bcero p;g:)TTI::m’HHe p;) g:::;mec'me o0pa3oBaTe/ibHbIE PeCYPChI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 4 3 bubmuoreka [JOK
' NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJIOBEKa
12 BemtecTBa 1 xumMmdeckue 10 1 bu6mmoreka [JOK
' peakiuu https://m.edso0.ru/7f41837c
Hroro no pazneny 14
Pa3nen 2. BaxkHeiiune npeacTtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopona. [lonsatue 3 1 bubnuorexa [JOK
' 00 okcHaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 3 1 bu6mmorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo0.ru/7f41837¢c
23 KonnyecTBeHHBIE OTHOIICHMS 6
' B XUMHUH
24 Boga. PactBopsl. [lonsitue 06 8 1 1 bubnnoreka [JOK
' OCHOBaHHMSIX https://m.edsoo0.ru/7f41837¢c
25 OCHOBHBIE KJIACChI 10 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCTHHEHHIA https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepuonuyeckuii 3axon u Ilepuoauyeckas cucrema xumudeckux 3jiementoB JI. . MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHHI

[lepronnueckuii 3aKOH U

3.1
Ilepuoanueckas cucrema

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
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XHUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma

XUMHYECKasA CBI3b.

bub6mmoreka [JOK
> goilz?fgziﬁi;ﬂme peakuuu w0 https://m.edS(I)_E).ruﬂf41837c
33 [ToBTOpeHUe 1 06001IeHUE TTO 4
KypCcy XUMHUH § Kj1acca
bubanoreka [IOK
Hroro no paseny 24 https://m.edscIJJEJ.ru/7f41837c
Ha3Banue moayJis
PesepBHOE Bpems 0 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0BPA30BATEILHBIC
padoThI padoThI pecypes
Pa3znea 1. BemmecTBo M XUMH4YeCKHEe peaKku
11 [ToBTOpeHue U yriaydieHne 3HaHu| 3 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 5 1 bubnuotexa [HOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIHAIIUSL. 9 1 1 bubnmnoreka HOK
' XUMHUYECKHE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 5 1 bubmuoteka [JOK
' aneMeHTOB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubmiorexa [IOK
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 5 https://m.eds00.ru/7f41a636
COCTUHCHUS — :
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 6 1 ﬁ:tlgg?/(;]:e;jzgﬁﬁﬁ 413636
COCIMHCHUS — )
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 1 Egg?}ll?rfeelijasgﬂljﬂ £413636
KPEMHHI U UX COETMHEHHUS — '
Hroro no pazneny 27
Pa3zpnen 3. Metayuibl M UX COEIMHEHHS
3.1 OO01Me CBOMCTBA METAJIIOB 2 bubmmorexa TIOK

https://m.edsoo.ru/7f41a636
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bu6nmmoreka [IOK

3.2 BaxHeillne METAIUIBI U UX COENUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 18
Pa3nes 4. Xumus u okpy:kawuas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 6
HazBanue MoayJist
PesepBHOE Bpemst 0 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB Mara JIeKTPOHHBbIE NN (pPOBbIE
Ne ni/m Tema ypoka B - o0pa3oBaTejibHbIE
cero y pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6nmoreka [IOK
yenroBeka. Tema u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TIO3HAHUS B XUMHUHU 1 BHGH_HOTGKa HOK
https://m.edsoo.ru/ff0d227e
3 ArperaTHoe COCTOSIHHE BEIECTB 1
[IpakTuueckas padora Ne 1 «IIpaBuna
4 paboTHI B TaOOPaTOPUU U IPUEMBI 1 bubnmnoreka [HOK
oOpaiteHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
5 Yucteie BemecTBa U cMecH. CIocoObl 1 bu6nuoreka [IOK
paseneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2 «Pa3nenenue
6 cMeceit (Ha mpuMepe OYMCTKU 1 BH6H_HOTeKa HOK
. https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COMH)»
7 [Tpaktuyeckas padora Ne 3 "Ananu3 1
MOYBEI"
8 ATOMBI 1 MOJIEKYJTBI. ATOMHO- 1 but6mmoreka [IOK
MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2a6¢
9 XuMHYecKre dIIEMEHTBI. 3HAKU 1 bu6nuoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
XyUMHUYecKHe 3IeMEHTRI. 3HaKH
10 (CHMBOJIBI) XUMHYECKHUX 3JIEMEHTOB. 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d2be8
OTtHocHUTenbHAs aTOMHAs Macca
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
11 Xumuuaeckast opmyna. BaaeHTHOCTH 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
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Xumuueckas hopmyia. BameHTHOCTB

bu6nmoreka [IOK

12 ATOMOB XMMHYECKHX JICMCHTOB https://m.edsoo.ru/ff0d2eae
13 OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca bubsmorexa LIOK
https://m.edsoo.ru/ff0d323c
14 MaccoBast 1011 XUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c
15 MaccoBas m0JIs XUMHYECKOIro 3JIeMEHTa B bu6nuoreka [IOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
16 DdusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuorexa [IOK
XUMHYeCKasi peaKius https://m.edsoo.ru/ff0d37fa
17 IIpr3HaKku U yciioBHUS NPOTEKAHUSA bubnmnoreka HOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
18 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuotexa [HOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
19 (conmmensn, pastoens, savewtens BuSmorexa LIOK
’ ’ ’ https://m.edsoo0.ru/ff0d3f34
oOMeHa)
20 Konrtponsnas padora Nel o teme bubnuoreka [JOK
«BerecTBa 1 XUMHYECKUE PEAKIIUU https://m.edsoo0.ru/ff0d4290
p | D e o Gt o Bumorera 0K
https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
p | e ok Bumorera 10K
’ https://m.edsoo.ru/ff0d4614
TOpEHue).
w | oot o Bumorera 0K
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
[IpakTuueckas padora Ne 4 o reme
24 «[lonmydenne u coOupaHue KUCIopoaa bubmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
25 [Tousatre 00 okcumax



https://m.edsoo.ru/ff0d2eae
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TennoBoii 3pPexkT XUMUIECKON peaKInu,

bu6numoreka [IOK

26 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH, https://m.eds00.ru/ff0d4790
9K30- M SHIOTEPMHUUYECKHUX PEAKIIHUIX
7 Bonopoa — a5emMeHT u npoctoe bu6nuoreka [IOK
BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
8 du3nyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK
Bojiopoa. [IpuMeHeHre Bogopoia https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Howsrue o kuesoTax https://m.edsoo.ru/ff0d50d2
bubnnoreka IIOK
30 Howsrie o consx https://m.edsoo.ru/ff0d50d2
3 onyene n soGmpanc soxopor Bumrorexa LIOK
y1 onp AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 KomnuecTto BemectBa. Mois. MossipHas bubnmnorexka HOK
Macca https://m.edsoo.ru/ff0d5230
33 KonuuecTBo BemecTBa. Monb. MoisipHas bubnuoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
. ; bubmuoteka [JOK
34 MonsipHblil 00bEM ra3oB. 3akoH ABOTaapo https://m.eds00.ru/ff0d542e
. " bubmmorexa [JOK
35 Momnsipasiii 00bEM ra3oB. 3akoH ABOTapo https://m.edsoo.ru/ff0d542e
| Do o e B LOK
- Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MK 00BEMY
37 A BuSmrorexa LIOK
PIeIRa 1O JP https://m.edsoo.ru/ff0d5708
peaxiuit
3 enteorsa 1 ypaBHEHI XIMICCKIX Bubmorexa LIOK
HHeeTs P https://m.edso0.ru/ff0d5708
peakuuit
39 Borancienns 006EMOB Ta30B 1O but6mmoreka [IOK
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YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

https://m.edsoo.ru/ff0d5708

40 du3nyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
a1 CocraB ocHoBanuii. [lonsarue 00 bu6nmoreka [IOK
UHIMKATOpax https://m.edso0.ru/ff0d59e2
42 Bona kak pactBopurens. HaceleHHbIE U bubmmoreka [IOK
HCHACBIIICHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b40
43 MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA
[IpakTuueckas padora Ne 6 o reme
44 «IIpuroroBiieHue pacTBOpOB C bubnmnorexka HOK
oIpeneIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»
O0o01IeHNEe U CHCTeMAaTU3alns 3HAHUN
45 " "
no reme "Kucnopon. Bogopoa. Bona
16 Konrtponsnas padora Ne2 o treme bubnuoreka [JOK
«Kucnopona. Bogopoa. Bomax https://m.edsoo.ru/ff0d6342
47 OKcuapl: COCTaB, KiIaccudUKaIus, bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" o, oomoBm 1 aorepmiX buGanorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
49 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
50 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
51 Kucnotsr: cocraB, kitaccudukanms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
52 [TonyueHue u XMMUYECKHE CBOMCTBA bubmuoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
53 Comnu: cocTaB, KiIaccupUKaIus, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo0.ru/00ad9474



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

CriocoOBbl MOJIYYCHHA U XUMHNYCCKUEC

54 9 .
CBOMCTBA coJIei
55 I'eneTnyeckas cBsI3b MEKIy Kiaccamu bubmmoreka [IOK
HCOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
[TpakTuueckas padota Ne 7. Pemenue
56 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUMYECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
. bu6mmoreka [IOK
57 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.eds00.ru/00ad9ch?
o | el BuGmorera 10K
o p https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[Iepnoanueckuii 3axoH u [lepnoanueckas
59 CHCTEMa XUMHYECKUX deMeHTOB /I. H. bubmuorexa [JOK
Menneneesa. [lepuopl, rpymisl, https://m.edsoo.ru/00ada52c
MOATPYIIIIBI
60 [Tepuoasl, rpynibl, HOATPYTIIBI bubmmorexa LIOK
PHOJPBL, TPYHTIBL, HOATPY https://m.edsoo.ru/00ada52c
61 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuoteka [JOK
N3oTomsl https://m.edso00.ru/00ada342
CtpoeHune IIEKTPOHHBIX 060J‘IO‘{CKV Bubmorexa [IOK
62 aToMOB AreMeHTOB [lepuoaudeckoit )
https://m.edsoo.ru/00ada6bc
cucteMmsl J. 1. MeHnaeneeBa
XapakTepucTuka XMMHIECKOTO dMeMEHTa Bubmorexa [IOK
63 TI0 ero0 MoJIOKeHUIo B [leproamueckoit )
https://m.edsoo.ru/00ada824
cucteme /I. 1. Menaeneena
CamocrosiTenpHas paboTa 1mo Teme
"Ilepnoanueckuii 3aK0oH U
64 [Tepuonnueckas cucTeMa XUMHYIECKUX

anemeHToB [[. 1. Menaeneesa. CtpoeHue
aToma"
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65 HNoHHas xumMu4eckas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
66 KoBanenTHast nonsipHast XuMu4eckas 1 bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
67 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6nmoreka [IOK
peaxiuu https://m.edso00.ru/00adb076
68 CocraBiieHue ypaBHEHUN OKHCITUTENBHO- 1
BOCCTAHOBUTEIbHBIX PEAKIIHIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe HU(pOBbIE

ara
Ne ni/m Tema ypoka A oOpa3oBaTesibHbIE
Bcero H3yYeHUs
pecypchl
Ilepuonnueckuii 3akoH. [lepronnueckas
1 CI/IfTeMI; XUMHYECKHX 3JIeMEHT§B AU 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menpeneena
Kiaccudukanus 1 HOMEHKIIaTypa bubimorexa LIOK
2 Heo raHquCIIl(HX BOILLECTE P 1 https://m.edsoo.ru/00adb7e2
P = https://m.edsoo.ru/00adbac6
Kitaccupukanusi XMMUYECKUX PEAKIIHHA 110 bubmmoreka [JOK
3 1 :
pas3IMYHBIM [IPH3HAKAM https://m.edsoo.ru/00adbch0
4 TemnoBoit 3 pexT XumMudeckon peaxium. 1
TepMoxnMHUUECKOE ypaBHEHUE
IToHsATHE O CKOPOCTH XUMUYECKOUN
5) CaKIINHI HOH?II?FI/IG 0 TOMOTEHHBIX U 1 bubmorexa LIOK
PCAKIHH. https://m.edso0.ru/00adbe9a
TE€TEPOre€HHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@®akTOophbl, BIUSIOLINE HA CKOPOCTh bubnnorexa [JOK
6 . 1 :
XUMHYECKON PEaKIuK U TIOJ0KCHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE bubnnoreka [JOK
7 1 .
peakuuu https://m.edsoo.ru/00adcade
KonTtponpHas padora Nel mo teme
8 «IToBTOpenue u yriayOiaeHrne 3SHAaHUI 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
9 Teopus 3AEKTPOTUTUYECKON AUCCOLUALINH. 1 bubnmoreka [JOK
CuiibHbBIE U clTa0bIe 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
10 OCHOBHBIE TIOJIO)KEHUS] TEOPUU 1 bubnmoreka [JOK
9JIEKTPOTUTHIECKOMN TUCCOIIHAIINN https://m.edsoo.ru/00add448
11 XuUMHUYECKHEe CBOMCTBA KUCIOT KaK 1 but6mmoreka [IOK
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9JIEKTPOJIUTOB https://m.edsoo.ru/00add5d8
12 XuMHYECKHEe CBOMCTBA OCHOBAaHUM KaK bu6mmoreka [JOK
SJICKTPOJIUTOB https://m.edsoo.ru/00add5d8
13 XuMHUYECKHE CBOMCTBA COJICH Kak bubmuoreka [JOK
9JIEKTPOJIUTOB https://m.edsoo.ru/00add8b2
. bu6mmoreka [JOK
14 Homstie o ruapomse coeit https://m.edsoo.ru/00add9d4
15 [Ipaktuyeckas padora Ne 1. «Permenune bubmmorexa [IOK
9KCIIEPUMEHTAIBHBIX 3304 https://m.edsoo.ru/00addbfa
. bubnmoreka [JOK
16 O06o00meHne U cucTeMaTu3anus 3HaHAK https://m.eds0o.ru/00addd12
KonTponbnas paborta Ne2 o teme Bubnuotexa LIOK
17 «INEKTPOIUTUYECKAS] TUCCOLIAALIMSL. https://m.eds00.ru/00addecO
XYMHUYECKUE PEeaKIIMK B PACTBOPAX)»
18 OO11ast XapakTepUCTHKA HEMETAIUIOB
19 OO0m1as XxapakTepucTHKa rajJoreHoB. bubnuotexa [JOK
XWMHUYECKHE CBOWCTBA Ha ITPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCIO0TA, BuGmmotexa LIOK
20 XUMHUYECKHUE CBOWCTBA, MOJTyYEHHUE, https://m.eds00.ru/00ade104
IPUMEHEHHE
21 [TpakTuyeckas padora Ne 2 o Teme bu6nuorexa [IOK
«3yueHne CBOMCTB COJITHOW KHUCIOTHI» https://m.edsoo.ru/00ade348
BBI‘-II/ICJ'{eHI/Iﬂ M0 YPaBHEHUSM XUMHYECKHX Butmorexa [IOK
22 peakIuii, eclii OJIMH U3 PEareHTOB JaH B hitps://m.eds0o.ru/00ade488
U30BITKE
23 OO6mmas xapakTepucTrka 3neMeHToB VIA- bubnmoreka [JOK
rpymimbl - XanbkoreHos. Cepa https://m.edsoo.ru/00ade64a
bubnnorexa [JOK
24 Ceposonopon u ey epup: https://m.edséf).ru/OOadeSOZ
Oxcuppl cepbl. CepHast KMCIIOTA, BuGnuotexa LIOK
25 (bu3HYEeCcCKre U XUMUYECKUE CBOMCTBA,

IIPUMEHEHHUE

https://m.edsoo.ru/00adea28
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Xumudgeckue pEaKknuuy, JcKalue B OCHOBE
IMPOMBIIIJICHHOI'O criocoba MMOJIYYCHUA

bubmuoreka [JOK

26 CCPHOM KHCTOTEI. XHMH%VC Koe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCTMHCHUSIMU CEPBI
7 Brruncienye MaccoBOM JOJIU BRIXOAA bu6mmoreka [JOK
HPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTepucTuka 3J1eMeHToB VA- bubnmoreka [JOK
rpyImbl. A30T https://m.edsoo.ru/00adeea6
bubmuoreka [JOK
29 Ammax. Comn avmonns https://m.edsoo.ru/00adf004
o
3 Thommyocnms mamane, sy aerme oro Buamorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB)»
31 Kucnoponbie coennHeHus a30Ta
30 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
bu6mmoreka [JOK
33 Pocdop u ero coepumeriz https://m.edsoo.ru/00adf68a
34 OO6mas xapakrepuctuka 3eMeHToB IVA - bubnuoteka [JOK
rpynmnsl. YTiaepos https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
35 XUMHUYECKHE CBOMCTBA. DKOJOTUYECKHE bu6mmorekxa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
36 VronpHas KACIIOTa U €€ COIIN bubmmorexa [TOK
https://m.eds00.ru/00ae006¢
o
37 Tongaonme ymemmenors e BuGamorexa LIOK
. " https://m.edso00.ru/00ae027e
KadectBenHas peakiys Ha KapOOHAT-HOH
38 [TepBoHavanbHBIC TOHATHS 00 bubnuoreka [JOK

OpTraHU4YCCKUX BCIICCTBAX KAK O

https://m.edso0.ru/00ae054e
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COCIMHCHUAX Yriiepoga

Kucnopoacoaepxariye opraHndaeckue

39
COEIUHEHMUS
40 KpemHunii u ero coequHeHus BHGH_HOTeKa LOK
https://m.edso0.ru/00ae080a
41 CunukartHasi IpOMBIIIIEHHOCTh
42 [TonyuyeHue HeMeTauI0B U Ba)KHEUIINX
XHUMHYECKHX COEIUHEHUI HEMETAIIOB
O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110 Bubmorexa [IOK
43 zzf;;iiﬁgsﬂmﬂe HEMCTAILIBL 1 X https://m.edso0.ru/00ae0bf2
KonTponpHas padora Ne3 o teme Butmorexa LIOK
a4 gfg;iiiﬁif HEMCTAILTIBL 1 11X https://m.edsoo0.ru/00ae0el8
OO0m1as XxapakTepUCTUKa XUMHUECKUX
45 3JIEMEHTOB — MeTaIoB. Du3zndeckue BH6H_HOTeKa HOK
CBOHCTEA METALIOB. CILIABLL https://m.edsoo.ru/00ae103e
46 XHUMHUYECKHE CBOMCTBA METAJIIOB. BH6H_HOTeKa HOK
https://m.edso0.ru/00ae1156
bu6mmoreka [JOK
4t [Henounere meTans! https://m.edso0.ru/00ae14b2
48 CoeanHeHns MET0YHBIX METAILIOB BH6H_HOTeKa HOK
https://m.edso0.ru/00ae14b2
49 [llenouno3eMeNnbHBIC METAJIbI — KAJIBITUN bu6mmorekxa [IOK
Y MarHui https://m.edso0.ru/00ae15e8
50 Baxneinme coenuHEHNS KaJIbIUI BH6H_H0TeKa HOK
https://m.edsoo.ru/00ae15e8
51 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorekxa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpaxTuueckas padora Ne 5 o reme BuGnuotexa LIOK
52 "YEcTKOCTEL BOIBI M METOMEI €€

ycTpaHeHUs"

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

53 AJlOMUHHT https://m.edsoo.ru/00aelc64
54 CoeauHeHns aIfOMUHUS Eubmorexa LIOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Keneso https://m.edS(]J_EJ.ru/OanldSG
56 CoennHeHHns xejesa Eubmiorexa OK
https://m.edsoo.ru/00ae35e6
57 et S0 10 T Bumorexa LIOK
«MeTaIED https://m.edsoo.ru/00ae3de8
58 [ToHsITHE O KOPPO3UH METAILIOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae1278
59 Mertannsl B npupoae. [lonstue o
METAJLTypPTHH
Berurcnenus o ypaBHEHUSM XUMHUYECKUAX
60 3BT HTH COTOpIT MpHMeCH, Bumnorexa LIOK
BrruncieHus MaccoBOit 101U BbIXO/a https://m.eds00.ru/00ae1 750
MIPOYKTA PEAKITUU
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HaAHUH
62 Konrtponsnas pabora Ne4 o treme
«Baxaennire MeTalIbl M UX COSIMHCHUS
63 XHUMHUYECKUH COCTAB TUIAHETHI 3eMJIS ﬁggsﬁ?/(;?e?si%/oms 50
64 OxpaHa OKpy>KaroIiei cpesbl OT bubmuorexa [JOK
XMUMHUYECKOTO 3arpsi3HEHHS https://m.edsoo.ru/00ae4270
65 O06o001IeHre U cucTeMaTH3allys 3HaHUH. bubnmoreka [JOK
Bemiectsa https://m.edsoo.ru/00ae0d0a
66 O0001IeHNEe U cCUCTEMATU3ALINS 3HAHUI. but6mmoreka [IOK
XUMHUYUCCKUE PEaKITHH https://m.edsoo.ru/00adb33c
67 O0001IeHNEe U cCUCTEMATU3ALINS 3HAHUI. bu6mmoreka [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

OCHOBBI HEOPTraHUYECKON XUMUU

https://m.edso0.ru/00ad9ch?2
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https://m.edsoo.ru/00ad9cb2

MNEPEYEHDb (KOJUP®UKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM ITPOBEPSIEMbIX
TPEBOBAHHUM K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBILEI'O OBPA3OBAHUS Y DJIEMEHTOB
COJIEP)KAHHS 1O XUMUHA

8 KJIACC

B ¢enepanpHBIX U pEerHOHAIBHBIX MPOLEAYPAaX OIEHKH KayecTBa OOpa30BaHUS HCIOJIb3YETCS
nepeyeHb (koaudukaTop) pacmnpeiesieHHbIX MO KilaccaM IpOBepsieMbIX TPeOOBaHUN K pe3yibTaTtaM
OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUS M DJIEMEHTOB
COJIEP>KaHUS IO XUMHUH.

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’IbHOI7I nmporpaMmmal

Kon

IIPOBEPSEMOTO
pe3yibTara

[IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeILHOM IPOrPpaMMBbI OCHOBHOT'O O0IIIET0 00Opa30BaHUS

ITo Teme: ((HCpBOHaLIaJIBHI)IG XUMHNYCCKUEC ITOHATHA»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHI: aTOM, MOJEKYIa,
XUMHYECKHM DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MacCoBas
JIOJISI XMMHUYECKOTO 3JIEMEHTa B COCAMHEHWH, MOJSIPHBIM 00BEM, XHMHUYECKas
peaxiusi, KiaccuukaIys peakiui: peakiui COeAMHEHUS, PEAKIIH Pa3I0KeHus,
peakuuu 3aMeleHus, peakuuu oOMeHa, HK30- W IHIAOTEPMHUYECKHE
peakiuu, TeroBoi 3¢ deKT peakiuu, pacTBOp, MaccoBas [OJi1 BeEIIeCTBa
(mporieHTHAsT KOHIIEHTpAIUs) B pacTBOpe

1.2

HUITIOCTPUPOBATD B3aNMOCBA3b OCHOBHBIX XUMHNYCCKUX TOHSITHI
W IPUMCHATD 3TU IMOHATHUA IIPH OIMMCAHWHN BEIICCTB U UX npeBpameHMﬁ

13

MCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTaBJIeHUs (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN

14

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOraipo

15

OIpeaACIATh BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHBIX
COCIMHCHUAX
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1.6 KJIacCU(PUITUPOBATh XUMHUYECKHE peakuuu (M0 YUCITYy M COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3(dekTy)

1.7 BBIUUCIIATE OTHOCHUTEJIBbHYIO MOJICKYJSIPHYI0 U MOJIIPHYIO MAacCChl BEIIECTB

18 BBIYUCIISITh MAaCCOBYIO JIOJII0O XHUMHYECKOTO 3JIEMEHTa 10 (opMyIie COeAUHEHHUS,

1.9 BBIYHUCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 IPUMEHSATh €CTECTBEHHO-HAY4YHbIE METObI IIO3HAHUS — HAOII0IeHUE, U3MEPEHNUE,
MOJIETIMPOBAHKE, SKCIIEPUMEHT (peaIbHbIA 1 MBICICHHBIN)

2 ITo reme: «BaxkHeume npeIcTaBUTEN HEOPTaHUYECKUX BELLIECTB)

2.1 PACKpBIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSITHUI: OKCHUJ], KHCIIOTa, OCHOBAHHUE,
coJIb

2.2 OIpeNeNATh IPUHAIIECKHOCTh BELIECTB K OINpPENEICHHOMY KJIacCcy COeIMHEHUN
o popmymnam

2.3 KJIaccu(UIMPOBATh HEOPTaHNIECKHE BEIIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBAaTh) OOIIME XMMUYECKUE CBOWCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB, NOATBEpXKJasi ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX ypaBHEHUH
COOTBETCTBYIOINX XUMUYECKUX PEaKITHii

2.5 NPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUAX

2.6 CJIeZIOBaTh npaBUIaM MOJIb30BAHUS XUMUYECKOH nocyoi o
7a0opaTOpHbIM ~ O0OpYZOBaHMEM, a TakXke MpaBwiaM oOpamleHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSMH TIO BBITOJHEHHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYEHHI0O M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomOpoaa M KUCIIOPO/Ia), IPUTOTOBICHHIO PACTBOPOB C ONPEIEICHHON MaCCOBOM
J0Jel pacTBOPEHHOIO BEIIECTBa, IUIAHUPOBATh M MPOBOJUTH XHUMHUYECKUE
OKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C ITOMOUIBIO
UH/IMKAaTOpOB (JIakMycC, (eHOIPTATICHH, METUIIOPAHXK U JJPYTHUE)

2.7 MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUYECKON PEaKIInu

3 [To Teme: «llepuoanueckuii 3akoH u Ilepmoguueckas cucTeMa XMMHYECKHUX

anemenToB JI.MI. MenneneeBa. CrpoeHune aromoB. XHUMHUYECKas CBS3b.
OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIANY

3.1 PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHH: AIpO aToma,

3J'IeI(Tp0HHLII71 croi aTomMa, aToMHasda Op61/ITaJ'IB, paaunyc aromMa,
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XHUMUYECKasi  CBSI3b, TMOJSIPHAs W HEMOJSpHAasT  KOBAJICHTHAs  CBS3b,
ANEKTPOOTPULATEIBHOCTh, HOHHAs CBSA3b, MOH, KAaTUOH, AaHUOH, CTEIECHb

OKHCIICHUS

3.2 KJIacCU(UIIUPOBATh XUMHUECKUE IIEMEHTHI

3.3 ONKCBHIBATh M XapakTepu3oBaTh TaOimuunyto (opmy I[leproanyeckoil cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJaBHas noarpymnmna (A-rpymma)y
u «mobounas mnoarpynna (b-rpymma)y,
«MaJbley U «O0JIbILINE EPUO/IbI

3.4 packpeiBath  cmbicn  [lepuogmueckoro  3akona  J.M.  Menneneesa:
JNeMOHCTPUPOBATh ~ TMOHUMAaHWE  TEPHOAWYECKONM  3aBHCHMOCTH  CBOWCTB
XMMUYECKHUX JIEMEHTOB OT UX noJioxkeHus B [lepuoauueckoil cucreme

3.5 COOTHOCUTH  O0O3HAuU€HUs, KOTOpble UMEIOTCAs B  Tabmuile
«Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB
J.M. MengeneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsija sapa, OOIee YHUCIO AJIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CJIOSIM)

3.6 OIPEETATh CTEleHb OKHCJICHUS 3JIEMEHTOB B OuHapHBIX
COE/IMHEHHUSX

3.7 ONPEEIIATh BHJ  XUMHUYECKOU CBSI3U  (KOBaJICHTHAA U MOHHas)

B HCOPIraHNMYCCKUX COCANHCHUAX

IIpoBepsiemble 3JIeMEHTBI COJIePKAHUS

Kon IIpoBepsieMBlii 2IIEMEHT COIEPIKAHUS
1 [lepBoHayabHbIE XMMUUYECKUE TOHSITUS

11 IIpenmer xumun. Ponp XxumuM B KM3HM 4YelOBeKa. XUMHS B cUcTeMe Hayk. Tenma u
BeniecTBa. Pu3nuecKnue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHUE BEILIECTB

1.2 [lonsiTne o Meronax mo3HaHUS B XUMHH. YucTble BemecTBa M cMecu. CriocoObl
paszaenenus cMecen

13 ATOMBI U MOJIEKYNbl. XUMHYECKHE 3J1EMEHTbl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
IIpocTeie u cioXHBIE BEMlECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

14 Xumunyeckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aroMHas wacca. OTHoOcCUTENbHAS
MOJICKYJISIpHas Macca. MaccoBas J0JIA XUMHYCECKOI'0O 3JIEMCHTA B COCIMHCHUHN
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15

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3auMoOCBsI3b KOJIWYECTBA, MAcChl U
yyclla CTPYKTYPHBIX €IMHHUIl BellecTBa. PacueTrel 1o QopMmyiaaM XHUMHUYECKUX
COEAMHEHHI

1.6

Ou3NuecKue W XUMHUYECKUE SIBJICHHA. XHMHYECKass pPeakius U ee MPHU3HAKH. 3aKoH
COXpaHEHHMS MacChl BEIIECTB. XMMHUECKUE ypaBHeHUs. Kiaccuduxanus XUMUYECKHX
peaknuil (CoequHEeHNs, Pa3IoKEeHUsI, 3aMEIICHUs, OOMeHa)

1.7

XUMHUYECKUI JKCIIEPUMEHT: 3HAKOMCTBO c XUMUYECKON IIOCy10H, C
MpaBUJIaMu paboThI B naboparopuu u npueMaMu oOpareHust ¢
1a0opaTOpPHBIM 000PYOBaHUEM, H3YyYCHHUE U ONHCaHuE (PU3NYECKHX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BeUIeCTB, HabmoaeHne ¢pu3nyeckux (TMIaBjIeHHe BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHIIEHHE M KOHJACHCAIHS BOJbI) U XUMHUUECKUX (TOpeHHe
CBEUM, IMPOKAIMBAHWE MEIHOW MPOBOJOKH, B3aHMOJCICTBHE Mella C KHCIOTOM)
SBJICHU, HAONIOJEHUE W ONHCAaHWE MPHU3HAKOB NPOTEKAHUS XHMHUYECKHUX PEaKIUii
(paznoskeHue caxapa, B3auMOJICHCTBUE CEPHOI KUCIOTHI C XJIOPUAOM Oapus, pa3iokKeHHe
ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJEICTBHE Ke€3a C PacTBOPOM COJIH
veau (II), wu3yuenume cmocoOOB pasneneHuss cmeceid (C MOMOUIBI0 MAarHuTa,
¢unbTpOBaHNE, BBHITAPUBAHKE, JUCTWLISALMS, XpoMmarorpadus), MPOBEICHHE OYUCTKH
MOBapeHHO coJid, HAONIOJICHHE | OMNHCAHHE PEe3YylbTaTOB TMPOBEACHHS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUsI MacChl, CO3/IaHUE MOJEJeH MOJIEKYI
(1rapocTepIKHEBBIX )

Baxxuerime npeacTaBUTENN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopos — 31eMeHT U NMpocToe BELECTBO.
Haxoxnenue kucnopoaa B mpupoje, puznyeckue U XMMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. IIpumenenue xuciaopoga. CrocoObl MOTY4YEHHs] KHUCIOpoAa B
nabopaTopuu W TNpoMblnuieHHOCTH. KpyroBopoT kuciaopoga B mpupoge. O30H —
AIJIOTPOIHAS MOAU(PUKAIUS KUCIOPOJa

2.2

TemnoBoit > ¢deKkT XUMHUYECKOM peakuu, TEPMOXMMHMUYECKHE YpaBHEHHS, H9K30- U
9HIOTEPMHUUECKUE peaKK. TOIIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIECHUE
MapHUKOBOTO 3 deKTa, pa3pylLIeHne 030HOBOTO CII0s

2.3

Bomopox — anmemMeHT W mpoctoe BemiecTBO. HaxokieHue BOAOpoNa B MPHPOJIE,
(1)H31/I‘-I€CKI/IG U XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHUC, CIIOCOOBI IMOJIYUCHUS. Kucnotel u
coJH

24

MOJ'ISIpHBIfI 00BeM ra3oB. PacueTsl Mo XUMHUECKUM YpPaBHCHUAM

2.5

®dusnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBIIIEHHbIE  pacTBOphL. PacTBOpuMOCTh  BemiecTB B Bojae. MaccoBas J0Jist
BEILIECTBA B paCTBOpPE. XUMUYECKHUE CBOMCTBA BOBI.
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OcHoBanus. Poiib pacTBOpOB B IPHUPOJE W B KU3HHU 4YelloBeKa. KpyroBopor BojbI B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOJI

2.6

Knaccudukanus neopranmdeckux coemuHeHuit. Oxcuapl. Kiaccupukamus OKCHIOB:
coJIe0Opa3yrome (OCHOBHBIE, KHCIIOTHBIE, amdorepHpie) U
Hecoseo0pasyromue. Homenknarypa OKCH/IOB. dusnveckre U XUMHYECKUE
cBoiicTBa okcuaoB. [lonydyenne okcuaoB

2.7

OcnoBanus. Krnaccudukaruss OCHOBaHWM: IIEIOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuil. ®dusnueckue U XUMUYECKHME CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHM

2.8

Kucnorel. Knaccuduxamus kucnor. Homenknarypa kucnor. @usuyeckue Hu
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHocTn MetamuioB H.H. bekerosa. [lonyuenue
KHUCJIOT

2.9

Comu. Homenknatypa coseil. @u3nueckre U XuMU4YecKue cBorcTBa coseil. [lomyuenne
coJIer

2.10

I'eneTnueckas cBsI3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCIMHEHUHU

2.11

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIpEJelieHue COAEpX aHHUS KHUCIOpoAa B
BO3/lyXe, MOJTyYeHHEe, COOMpaHHe, Paclio3HaBaHUE M M3y4YCHHE CBONCTB KHCIIOpO/Ia,
HabroIeHne B3aUMO/ICHCTBHUS BEIIECTB C KHCJIOPOJAOM U  YCIIOBHS
BO3HUKHOBEHHS W TMpEKpalleHusi TopeHus (moxkapa), O3HAKOMIJIEHHE C oOpaslnamu
OKCHJIOB U OIMCAHWE WX CBOMCTB, NOJy4YEeHUE, COOMpaHUe, paclio3HaBaHUEe M W3yYeHUE
CBOMCTB BoOIOpoAa (ropeHue), B3auMojelcTBUe Bogopoga ¢ okcugom wmenu (II)
(BO3MOHO HCIIOJB30BAHUE BHJICOMATEPUAIOB), HAONIOACHUE OOpa3loB BEIIECTB
KOJIMYecTBOM 1 Mo, HCCIEeIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
pa3mMyHON PacTBOPUMOCTEIO, MIPUTOTOBJICHHE pPacTBOPOB C OMpEIeICHHON
MaccoBOM Joyell pacTBOPEHHOI'O BEIIECTBAa, B3aWMOJIEHCTBHE BOJbBI C MeETalaMU
(HaTpueM M KaypliieM) (BO3MOXHO HCIIOJIb30BAHNWE BUAEOMATEPUAIOB), OIpENEICHHE
pacTBOPOB  KHUCJIOT M LIEOYeH ¢ MOMOIIBI0 MHAMKATOPOB, MCCIEN0BaHHE 00pas3loB
HEOPTaHMYECKUX BEIIECTB pa3IMYHBIX KJIacCOB, HAOIOJEHWE HW3MEHEHHS OKPACKH
WHMKATOPOB B paCTBOPAX KUCIOT U IEJI0YeH, U3ydeHHe B3auMOICHCTBUS OKCUAA METU
(IT) ¢ pacTBOpOM CepHOM KHCIIOTHI, KUCIOT C METAJIaMH, PEaKIMil HEeHTpaau3aliu,
MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OJHOTO METallla JPYTHM U3
pacTBopa COJH, pelIeHHe SKCIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHeimme Kiacchl
HEOPTaHMYECKUX COSTMHEHU»
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[lepuonuueckuii 3akoH u Ilepuomuueckas cucrtemMa XuMUYecKux 3yemeHToB J[.U.
Menpeneesa. Crpoenue aTOMOB. Xumuyeckas CBSI3b. OKHCIIUTENTBHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUN

3.1

[lepBpie TOMBITKH KIACCU(PUKANMKA XUMHUYECKHX OJJIEMEHTOB. l[loHATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMEIbHBIE METAILIbI, TaJIOT€HbI, UHEPTHBIC
rasbl). JJI€MEHTbI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI

3.2

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema Xumuyeckux siaemeHToB J[.H.
MenneneeBa. Koportkonepwomnas u jymHHONEepuoaHas ¢opmel Ilepuogudeckoit
cucreMbl xumudeckux anemeHToB .M. MenneneeBa. Ileproasl u rpynmsl. @u3ndeckuii
CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JIIEMEHTA

3.3

Ctpoenne aromoB. CoctaB aroMHbIX snuep. M3zorombl. Onektponsl. CtpoeHue
AJICKTPOHHBIX O0O0JIOYEK aTOMOB IMepBbIX 20 XMUMHUYECKHX 3jeMeHTOB llepromndeckon
cucrembl J[.MI. MeHnneneeBa. XapakTepucThKa XHMHYECKOIO JJIEMEHTA IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Mennaeneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAININYECKIX
U HEMETaJUIMYECKUX CBOICTB MO rpynnam u nepuoaam. 3HaueHue I[lepmonmyeckoro
3aKkoHa U Ilepuoanyeckor CUCTEMBI XUMHUYECKHUX DJIEMEHTOB Ul Pa3BUTHSA HAYKH U
npaktuku. J[.M. MenneneeB — yueHbIil ¥ rpak 1aHuH
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XuMHu4ueckas cBa3b.  KoBaneHTHas (monsipHast U HEnoJsipHasi) CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. FloHHAs CBS3b

3.6

CTGHGHB OKHCJICHUS. OKI/ICJ’II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie peaKHI/II/I.
[Tporeccrl okucnenus u BoccTaHOBICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH

3.7

XUMUYECKUN  DKCIIEPUMEHT: u3yuyeHue o0pasloB BELIECTB METAJIJIOB U
HEMETAJIJIOB, B3aUMOJIEICTBIE THAPOKCUIA LIMHKA C PAacTBOpPaMM KHCIOT WU IIeJoueH,
IIPOBEJIEHUE OMNBITOB, NIUIIOCTPUPYIOLUINX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeH!s, COSTUHEHMS)
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9 KJIACC

IIpoBepsiemble TpeOOBaHMS K Pe3y/ibTATaAM 0CBOEHMSI OCHOBHOM 00pa30BaTeILHON NMPOrpaMMbl

Kon [IpoBepsiemble IpeAMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
TIPOBEPSEMOTO o0pa3oBaTeNbHOM IPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUS
pe3yibTara

1 ITo Teme: «BelecTBo U XUMHUYECKAs pEAKLIAsD)

11 pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHI: PacTBOpP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, ANEKTPOIUTUYECKAS JAUCCOLUUAINS, PEaKIUd MOHHOTO OOMEHa,
KaTaJln3aTop, XUMUYECKOE paBHOBECUE, 0OpaTHMble M HEOOpaTHMBbIE PEAKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMHU, OKUCIUTENb, BOCCTaHOBHUTEIID,
OKHCIICHHE M BOCCTaHOBIJIEHUE, aJUIOTPONHUs, aM(pOTEPHOCTh, XUMUYECKasl CBA3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKass pEILleTKa, CIUIaBbI,
CKOPOCTb XUMHUYECKOW pEaKuu

12 WIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX  XMMHYECKHX MIOHATUI
Y [IPUMEHSATH 3TH NOHATHUS IIPU OIMCAaHUU BELIECTB U UX IIPEBpAILEHHUM

13 COCTAaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKOW JUCCOLMALUU KUCIOT, IIEJIo4Yed U
COJICH, TTOJTHBIC U COKPAIIICHHBIC YPaBHEHUS PEaKluii HOHHOTO 0OMeHa

14 pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuil

15 IPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON peakuu

2 IIo temam: «Hemeramnel M uX coeauHeHUs» U «MeTalmel U UX
COEIMHEHUS»

2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeNUPHUIECKHEe XUMHUECKUE CBOWCTBA
IOPOCTBIX M  CIOXHBIX BEIIECTB, MOJATBEp)KJIas ONHCAHUE NpPUMEpaMH
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI

2.2 COCTaBJISITh YPaBHEHUS PEaKIIMii, TOITBEPKIAIOLINX CYILIECTBOBaHHE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB

2.3 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMS,
BO3MOXKHOCTH NMPOTEKaHHUsI XUMUYECKUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBUAX

2.4 CIIeZIOBaTh IpaBUIaM MOJIb30BaHUS XUMHYECKON ocy 101

U 1a00paTOpHbIM OOOpYJOBAaHUEM, a TAKXKE IMpaBHJIaM OOparieHus
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C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciioro rasa)

2.5 IIPOBOAMTH PEAKLMM, IOATBEP)KIAIOLUIME KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEIIIECTB: PACIO3HABAThH ONBITHBIM IIyTEM XJIOPUI-, OpOMHI-, HOANT-, KapOOHAT-,
doctar-, cunmkar-, cynbpar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, HOHBI
M3YYECHHBIX METAJIOB, IPUCYTCTBYIOIIKAE B BOJHBIX PAaCTBOpax HEOPraHMYECKUX
BELICCTB

3 ITo Teme: «XuMHsI 1 OKpYIKaIOLLIAsl CPENA»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux nonstuii: [IJIK Bemecrtsa; kopposus
METAJIJIOB

3.2 IPUMEHATH OCHOBHBIE OIEpAllMM MBICIUTEIBLHOW IEATENBHOCTH — AaHalu3 U

CHUHTE3, CpaBHEHHE, O0O0OIIEeHHEe, CHUCTEMAaTH3allii0, BBIABICHHEC IPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUIsl U3YYECHUSI CBOMCTB BEILIECTB U XMMUYECKUX PEAKLIUM;
€CTeCTBCHHO-HAy4YHbIE METOAbl MO3HAaHUS — HaONIOJEHUEe, U3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)

IIpoBepsiemble 3JIeMEHTBI COJIePKAHUS

Kong

[TpoBepsiemMblil 3JIEMEHT COAEPKAHUS

1

BemecTBo 1 XUMHU4YeCKas peaKknus. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. llepuommueckas cucrema XUMHYECKMX dieMeHToB J[.U.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KalbIUs H UX COeTMHEHH I B
COOTBETCTBUH c MOJI0KECHUEM aneMeHToB B Ilepuoamueckoil cucreme u
CTPOEHHUEM HUX aTOMOB

1.2

Crpoenue BemiecTBa: BUIbl XUMHUYECKOH CBSI3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PpEIIeTKH M BUIA
XuMHUeckol cBsi3u. Kiaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX BEIECTB
(MexxmyHapoJHass W TPUBHAJIbHAS). XMMHUUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pa3NIMYHBIM  KJaccaM  HEOPraHUYECKHMX  COCJAMHEHMM, TIEHETHYeCKas  CBA3b
HEOPraHWYECKUX BEIECTB

13

Knaccudpukanus XUMHYECKUX PEAKIHA MO pa3Iu4YHbIM MpU3HAKaM (10 YUCIy U
COCTaBY YYacCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P PEKTy, M0 U3MEHEHHIO
CTENeHEH OKHCJICHUS XHUMHYECKHUX DJIEMEHTOB, II0 OOpaTUMOCTH, TIO Y4YacTHIO
KaTtajiu3aTopa). DK30- U SHIOTEPMHUECKUE
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p€akuuu, TCPMOXUMHUYCCKHUEC YPABHCHU . IlonsTue o CKOpPOCTH XHUMHYCCKOHN pC€aKkunuun

14

[Tonsitne 00 o0OpaTUMBIX U HEOOpaTHUMBIX XHUMUYeCKUX peakuusx. I[lonstue o
TOMOTEHHBIX M TEeTEePOreHHBIX peakuusx. [loHsATHE O XMMHYECKOM pPaBHOBECHH.
@DakTophl, BIMUSIOUIME HAa CKOPOCTb XUMHYECKOW peakIMH U IOJO0XKEHHE
XUMHUYECKOTO PaBHOBECHUS

15

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBINA OallaHC OKUCIUTEIhHO-
BOCCTaHOBUTEJIBHOM peaKkuuu. Cocrapnenue YpaBHEHHI OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopus AJEKTPOJINTUYECKOU JUCCOLIMAIUY. DNEKTPOIUTHl U
HE3JIEeKTPOoJInUThl. KaTuoHbI, aHMOHBL. MeXaHu3M IMCCOLMALMN BELIECTB C Pa3IuYHbIMU
BHJIaMH XUMHUYECKOU cBsi3u. Ctenenp aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIHUTHL.
Peakuuu nonHoro oomeHa. Y ciaoBus MPOTEKaHUs peaklUii HOHHOTO 0OMEeHa, MOJIHBIE U
COKpaIllCHHbIC MOHHBIC ypaBHEHHUs peakiuid. CBONCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE MpPEJICTaBICHUN 00 3JEKTPOIUTUUYECKON Auccoruaiiy. KadyecTBeHHbIE peakiuu
Ha HoHbL. [loHATHE O TUIpOIN3E CONen

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIIMU KPUCTAIMYCCKHUX PCHICTOK
HEOPraHMYECKUX BEIIECTB — METaJNIOB M HEMETasIoB (TpaduTa U anMasa), CIOKHBIX
BEIIECTB (XJIOpHJIAa HATPHs); HCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
pEeaKiuu OT BO3JEHCTBUS PA3NIUYHBIX (PAKTOPOB; UCCIEIOBAHHUE IIEKTPOINPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIMKA KHUCIIOT, MIeNIoueil U conieil (BO3MOXKHO
HCTIOJIb30BaHUE BUJIEOMATEPHAJIOB); NpOBE/ICHUE OTIBITOB,
WJUTFOCTPUPYIOMIUX TPU3HAKK TMPOTEKAHUsI peaklnii MOHHOro obmeHa (oOpa3zoBaHme
ocajJika, BbIIEJICHHE raza, 00pa3oBaHUE BOJIbI); OMBITOB, MILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX ~ pEakiuil  (TOpeHue, peakluud  Pas3lIoKeHUs,
COCIIMHEHMS); PACIO3HABAHME HEOPTAaHMYECKHX BEIIECTB C TOMOINBIO KadeCTBEHHBIX
peaxiuii Ha MOHBI; PEelIeHNEe YKCIIEPUMEHTATbHBIX 3a/1a4

Hemeramns 1 ux COCAUMHCHUA

2.1

OOmast xapakTepuCTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerneHu okucienus. CtpoeHue v GuU3nYecKre CBOMCTBA MPOCTHIX BELIECTB — raJIoreHOB.
XuMHYecKkue CBOWCTBA Ha TMpuUMepe XJopa (B3auMOJEHCTBHE C MeTalllaMH,
HeMeTallaMH, I1erao4aMu). XiaopoBogopo. ConsHas KUCI0Ta, XMMUYECKHE CBOMCTBA,
MoJiydyeHue, mpuMeHeHue. JleficTBue xjiopa M XJIOpOBOJOPOAa Ha OpraHU3M YelOBeKa.
Bakneimme XJI0pUIbpl ¥ UX HaX0XKACHHUE B IPUPOJIE
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2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble crerneHu okuciaeHus. CrpoeHue u (U3MUECKHE CBOWCTBA IPOCTHIX
BEIIECTB — KHUCIIOPOJAa M Cepbl. AJUIOTPONHbIE MOIUGUKAINHM KUCIOPOAA M CEPHI.
Xumuyeckue cBoiicTBa ceprl. CepoBOIOpOA, CTpOeHHUE, (PHU3HUECKUEe U XUMHUYECKHE
cBoiicTBa. OKCHIbI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIOTA,
¢bu3znueckue U XMMHYECKHE CBOIcTBa (OOIIMe KakK MpeACTaBUTENS Kilacca KHUCIOT U
cneunpuyeckne). XUMUUYECKHUE PEAKIINH, JIEXKAIFEe B OCHOBE MTPOMBIIIIIEHHOTO crioco0a
nojgydyeHus: cepHod Kuciotbl. [lpumenenue. Con CEpHOM KHUCIOTHI, KauyeCTBEHHas
peakiust Ha cynbdar-uoH. HaxoxneHuwe cepbl W €€ COCAMHEHUH B TPUPOJE.
XuUMUYecKoe 3arpsi3HeHHE OKpYXKAlollel cpelbl COCIMHEHUSIMU cepbl (KHCIOTHbBIE
JOKIH, 3arpsI3BHEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 IPEJOTBPAILCHHUS

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHM  OKHUCICHUs.  A30T,  pacmpocTpaHeHHE B IPUPOJE,
¢usnveckne M XUMHUYECKHE cBoiicTBa. KpyroBopor aszora B mpupone. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, MoyiyueHHe U npumeHeHue. Coau aMMOHMS, UX
(bH3I/I‘-ICCKH€ U XHUMHYCCKHEC CBOI\/JICTBa, IMPUMCHCHUC. KauecTBennas pC€aKklyg Ha MOHBI
aMMOHUS. A30THasi KUCIIOTa, €€ IOJydeHue, (U3MYeCKHe W XHMHUYECKHEe CBOICTBa
(oOmume kak MNpeACTaBUTENs Kiacca KHUCIOT M cneuuduyeckue). lcnosb3oBaHue
HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIBbHBIX YHOOpeHWH. XHMHUYecKoe
3arps3HEHUE OKpYXKalomled cpelbl COCIMHEHUSMH a30Ta (KHUCIOTHBIE JI0XK[IH,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

2.4

docdop, AJJIOTPOIIHBIE MOU(pHUKAIUN ¢docopa, ¢usnueckue u
xumuueckue cpoiictBa. Okcun docdopa (V) u gochopnas kucnora, ¢uznyeckue u
XUMUYECKHE CBOMCTBa, monyudeHue. Mcnonb3oBanue ¢ocharoB B KadyecTBe
MUHEpaJIbHBIX YA00peHHit

2.5

Obmass xapakrepuctuka 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHW OKHCIEHHUS.  YTJIepoJ, aJIOTPONMHbIE  MOIU(UKAIINH,
pacmpocTpaHeHue B TpHUpoje, (Pu3nyueckne W XHUMHYECKHE CBOMCTBA. AcopOrms.
KpyroBopor yriepona B mpupoae. OKCHIBI yriieponaa, uxX (U3NYECKUE U XUMUYECKUE
CBOWCTBA, IEWCTBHE HA KUBBIC OPTAaHU3MBI, MOJTYyYECHUE U TPUMEHEHNE. DKOJIOTHIECKIE
mpo0OJIeMbl, CBsI3aHHBIE ¢ OKCUAOM yriepoaa (IV); rumoresa rio0GanbHOTO MOTETUICHUS
KJIUMaTa;, MapHUKOBBIA 3G (dEKT. YTronpHas KUCIOTa W €€ COJH, UX (U3HYECKUE H
XUMUYECKHE CBOMCTBa, MOJyYeHHUE W TMpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-voHbl. M cronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIEHHOCTH U
CEJBCKOM XO351CTBE
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2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUSIX YIiepoja
(MeraH, 3TaH, 3TUJICH, allETUJICH, 3TAHOJI, TJIMIEPUH, YKCyCHasd KucioTa). X cocraB u
xuMu4deckoe crpoerue. [ToHsaTHEe 0 OMOTOTUYECKH BaKHBIX BEIIECTBAX: KHUPAX, OCIKAX,
YIJIEBOJAX — U UX POJM B )KM3HHU YeJIOBEKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUI

2.7

Kpemuui, ero  ¢u3MYeckue U XUMHUYECKHME  CBOWCTBA,  MOJy4YCHHE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmue mpeacTaBiIeHUs 00 OKCHIC
kpemaus (IV) m kxpemuueBor kucinore. CWIMKaThl, WX HCIOJb30BaHUE B OBITY,
MEJUIIMHE, MPOMBIIUICHHOCTU. BakHelilne CTpOouTEeIbHbIE MaTepualbl: KepamHKa,
CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobiembr 0€30macHOTO HMCMOJb30BaHUS
CTPOUTETBHBIX MaTEPUAJIOB B TIOBCEHEBHOM KU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: M3ydeHHEe OOpa3lloB HEOPraHWYECKUX BEILIECTB, CBOWCTB
COJISHOM  KHUCJIOTBI;  INPOBEAECHHE  KAUECTBEHHBIX  PEAKUU Ha XJIOPHUI-UOHBI U
HaOJII0ZeHWe NPU3HAKOB HUX MPOTEKaHMs; OIBIThL, OTpaxaroliue QU3NUecKue Hu
XMMHUYECKHE CBOMCTBA TaJlOTEHOB U HUX COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPHAIIOB); O3HaKOMJEHHE C oOpaslaMu  XJOpPHIOB  (TaJOreHuoB);
O3HaKOMJIEHHE C Oo0pa3laMH cepbl U €€ COSAMHEHMSIMH (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMAaTEpPHAJIOB); HAOJIOJEHHE IIpolecca OOyriaMBaHUs caxapa HOJ JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI; U3YYEHHE XMMHUYECKUX CBOWCTB pa30aBiIeHHON
CEepHOM  KHUCIIOTHI, TIPOBEJEHHE KAueCTBEHHOM peakluu Ha cyabdaT-uoH U
HaOJto/leHue MpHU3HaKa €€ MPOTEKaHMs; O3HAKOMJIEHHE C (PM3MUYECKUMU CBOWCTBAMU
azora, (ochopa M HUX coeqUHEHUN (BO3MOXKHO MCIIOJIB30BaHME BHUIEOMATEPUAIIOB),
oOpasnamu a30THBIX U (HOChHOPHBIX yIOOPEHUI; MoTydeHne, coOnpanue, pacrio3HaBaHKe
U U3y4YEHME CBOMCTB aMMHAaKa; MPOBEACHUE KaU€CTBEHHBIX PEAaKLIMii HA MIOH aMMOHUS U
dochar-noH M  U3yuyeHUE TPU3HAKOB HMX  NPOTEKaHUS,  B3aUMOJECHCTBHE
KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTBI € MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); MU3yUYE€HUE MOJENIeld KPUCTAINIMYECKHX PEIIeTOK aiMasa, rpadura,
¢bymiepeHa; 03HaKOMJICHHE C MPOLECCOM aicopOoIuu pPacTBOPEHHBIX BELIECTB
aKTUBHUPOBAHHBIM yIjaeM U YCTpONCTBOM IPOTHMBOras3a; MOJy4YeHHe, COOupaHHe,
pacrno3HaBaHME€ W HM3YyYEHHUE CBOMCTB YIJIEKMCIIOIO rasa; MPOBEACHHE KAaueCTBEHHBIX
peakuuii Ha KapOOHaT- W CWJIMKAT-HOHBl W HW3yYEHUE NPU3HAKOB HMX HPOTEKAHUS;
O3HAKOMJIEHHE €  MNPOAYKLUMEH  CUIMKAaTHOW  TNPOMBILUIEHHOCTH;  pPELICHHE
JKCIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxHele HeMeTaJlulbl U UX COEIUHEHUSD)

MeTamisl ¥ uX COCAMHCHUA
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3.1

OOmiass XapakTepuCTHKa XWMHUYECKHUX DJIEMEHTOB — METalIOB HAa OCHOBAaHHHM WX
nojoxxenusa B llepumoamdeckoir cucreme xumuueckux sieMeHtoB .M. MenneneeBa
u crpoeHus atoMoB. CTpoeHHE METAJUIOB. MeTainyeckas CBSi3b M METaJUIMYeCcKast
KPUCTAJUTMYECKAs PelIeTKa. IICKTPOXUMHUUSCKHUH Pl HANIPSKEHUH METaNIOB

3.2

dusnueckue M XHUMHUYECKHE CBOWCTBAa MeTauioB. OOme crnocodbl MNOJydeHHUs
MeTauioB. [loHATHE O KOpPpO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3allUTBl MX OT
kopposuu. CIuiaBsl (CTanb, Yyr'yH, JIOPATIOMUHHMA, OpOH32a) U UX PUMEHEHUE B OBITY U
IIPOMBILIIEHHOCTH

3.3

[lenounsle MeTamibl: nosioxkeHue B [lepuoanyeckoit cucreMe XMMHUYECKUX 3JIEMEHTOB
JL.U. MenpaeneeBa; CTpOeHHE HX aTOMOB; HaxoxjaeHue B npupoze. dusznueckue
U XUMHUYECKHE CBOWcTBa (Ha mpumepe Hatpus W Kanusa). OKCUAbl U THIAPOKCHJIBI
HaTpus U Kanus. [I[puMeHeHue menouHbIX METAJIOB U MX COEAMHEHHH

3.4

Illenoyno3eMeNnbHEIC METaJlIbI MarHui H KaJIbITHI: MIOJIOKCHHUE B
Ilepuonuueckorn cucreme xumMuueckux syemeHToB JI.VM1. MenpaeneeBa; CTpoeHHE HUX
aTOMOB; HaxOXJeHUE B mnpupoje. PuU3HMYeCKHe W XMUMUYECKUE CBOMCTBA MArHHUs H
Kayblvs. BakHeimue coenuHEHUs Kaiblus (OKCHA, THIPOKCHHI, cOjH). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomunHuil: nonoxenue B llepuonnueckoil cucteme Xxumuueckux snemeHtos [[.M.
MenzeneeBa; CTpOCHUE aTOMa; HAXOXAEHWE B npupoae. PU3nyeckue U XUMUYECKHUE
CBOICcTBa amtoMuHUsA. AM(pOTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHUS

3.6

Kenezo: mnonoxenune B Ilepuomnueckoil cucreme XuMUYeCcKHX 3yeMeHToB J[.U.
MeHieneeBa; CTpOGHUE aToMa; HaxoxkJeHue B npupoje. Puszndyeckue U XUMUYECKHE
cBoiicTBa xeneza. Okcuapl, rugpokcusl U coiu xenesa (I1) u xenesa (III), ux cocras,
CBOMCTBA U MOJy4YEeHUE

3.7

XUMUYECKUN JKCHEPUMEHT: O3HaKOMJIEHHE C o0pas3llaMl MEeTaJuloB U CILIABOB,
uX (pU3HMYeCKUMH CBOMCTBaMH; U3y4YCHHE PE3yIbTATOB KOPPO3UU METAIIOB (BO3MOKHO
WCIIOI30BaHNUE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHA KATBITUS 1
HaTpusi ¢ BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB); UCCIEIOBAaHUE CBOMCTB
KECTKOM BOJIBI; MpoOIecca TOPEHUs jKele3a B KHUCI0opojae (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHANIOB); TMPU3HAKOB TMPOTEKAHHS] KAYECTBEHHBIX pPEAaKIUil Ha HOHBI
(mMaramsi, Kamplus, amoMmuHus, nuHKa, sxeneza (II) m xemeza (III), memm (II);
HaONlIOJIeHWe W OMHCAHHE TPOIECCOB OKpAIIMBAHUS TUIAMEHH HOHAMH HaTpHus,
KasiT ©  Kaiblusd (BO3MOXXHO  HCIOJIb30BaHUE

44



BUJICOMATEpHAJIOB); HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHAA AIOMUHUA H
TUAPOKCHIA LIHMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxueime
METaJIJIbl U UX COEITMHEHUS

XHUMHS U OKPY’KaIOILasl cpena

41

HoBsle MaTepuansl u TexHosorud. BemiecTBa u Marepuaibl B MOBCEIHEBHOM >KU3HU
yesioBeka. XUMHS U 3/10poBbe. be3onacHoe HCMOiIb30BaHME BEIIECTB M XHUMHYECKUX
peaxnuii B ObiTy. [IepBas moMoIIb Mpu XUMUYECKUX 0KOTaX U OTPABIICHUSAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XMMHUUECKOE 3arps3HEHUE OKPYKAIOIEH Cpezbl
I[TAK. Ponp XuMuM B peUIEHUH HKOJOTHYECKUX TpoOseM. [IpupomHble HMCTOYHHUKH
YIII€BOAOPOAOB (Yroib, IPUPOIHBIN a3, HEPTh), MPOAYKTHI UX MEepepaboTKH, UX POJIb B

6BITy N IPOMBIIIJIICHHOCTH

4.3 XVUMHYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3LoB MaTepuaoB (CTEKIIO,
CILIaBbI METAJUIOB, TIOJIMMEPHBIE MAaTEPHAIbI)

YYEBHO METOJANYECKOEE OBECIIEYUEHUE
OBPA3OBATEJIbBHOI'O ITPOLLECCA
OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
» Xumus, 8 ximacce/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«UznarensctBo «lIpocBerienuey
» Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIIMOHEpHOE
obmrectBo «M3narenbcTBo «IIpocBerieHne

METOANUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. O. C. I'abpuensn, U. B. Axcénona, C. A. Cnankos ""MeTtonndyeckue peKOMEHIAINH IS
yuutens K yaeOHuky "Xumus - 8 ki." O. C. I'abpuensna, 1. I'. Octpoymona, C. A. Cnaakosa"
2. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHas kHUra yauTesns.
Xumus. 8 Ki

3. I'abpuensn O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacronpHast kHUra yauTesns.
Xumus. 9 K.

4. Xumus : 8—9-e kiacchl : 6a30BbIi ypoBeHb : MeToan4eckoe nocodue k yueoHukam O. C.
INabpuensna, U. I'. Octpoymona, C. A. Cnaakosa / O. C. I'abpuensin, C. A. Cnagkos.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/04/0

SJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCbI

Xumus, 8, 9 knacc, PI'AOY BO "T'ocyaapcTBeHHbBI YHUBEPCUTET IPOCBEIICHUS "
Tpenaxep "O06naxo 3Hanuit". Xumus. 8,9 kinacc, OO0 "duzukon Jlad"

Xumus 8,9 knacc OO0 "dokchopa”

Xumus 8,9 kimacc OO0 "CBEPOBPA3SOBAHUE"

Xumus 8,9 xirace OO0 "MobunsHoe DnekTponnoe Obpa3zoBanue"

Xumus 8,9 knacc AO "Uszparensctso "[Ipocsemenne”
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