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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoMm (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
peaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKaHUE, €TO CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTHSI UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O MPEBPALICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsI KYJIbTYpPbl IUMYHOCTH O0YHAIOIIUXCS, MX O0IIeH U (QYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSTENbHOM Yy4eOHON  JAeSITenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIAIbIBAET OCHOBBI
MIPEACTABJIICHUA O €IUHCTBE MIPHUPOABI M YEIOBEKA, SBISETCS KIFOUEBBIM ITAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuro. Cojep:kaHue CKJIaIbIBACTCS M3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITUI
Mup, 6uosiorusi, pusrka, MaTeMaTuka, reorpadusi, TEXHOJIOTHS, UCTOPUSI.

[TporpamMMa ocCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydyeHHss Ha CJeAylolleM YpoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKash HAMPaBICHHOCTh OOy4YEHUsS XUMUH,
mubdepennnanys  oOydeHus,  BKIOYArOmias  NpOoQUIbHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIONee CaMOOMpPEIEICHINE B BHIOOpPE HApPaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



YrnyOnéHHoe UW3ydeHHe XHMHH  CIIOCOOCTBYET  pealu3aliu  3a]ad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JajdbHEHIIeH Tpya0BOH AESTEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHuS.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yrloTcsl B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
4eJl0oBeKa M OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KYyJIBTYpbl. 3ajaya y4eOHOro
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHMH K HAyYHBIM
METOJaM TMO3HAaHUS TIPU H3YUYCHUM BEIIECTB U XUMHYECKUX PEaAKIUH,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TIPUMEHEHWHW B Y4YEOHO-TO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yueHre XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

GbopMHpOBaHHE MHTEIUIEKTYalbHO PpPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

dbopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpA, KaK OCHOBBI [IJIi TOHUMAaHUS XUMHUYECKONH CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YyUEHUIO XUMUU;

dbopmupoBaHue  00mIeH  (PYHKIMOHAIBHOW W  €CTeCTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCII€ YMEHUU OOBSICHATH U OLCHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYCHHUU
XUMUH, PUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEIbHOCTH;



pa3BUTHE y OOyYarONIMXCsl HMHTEpeca K W3YYEHUI0O XuUMUU U cdepam
NEATEeITLHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAITBHEHUIIIETO 00yUeHUS;

OCO3HAHHE IIEHHOCTH XMMHYECKUX 3HAHHUI B >KM3HHU YEIOBEKA, ITOBLIIICHUE
YPOBHSI JKOJOTHYECKOH KYJIBTYPBI, HEHPHITHEC JICHCTBHHA, TPHHOCAIIUX BPE]
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HCOOXOUMBIX JIJISI PA3IUYIHBIX BHUIOB JEATCILHOCTH.

Ha yrmy6néHHoe n3ydeHne yaeOHOro npeamMera « XuMus» oTBoauTcs 1mo 102
gacoB B 8 u 9 knaccax (3 yaca B Hezeno). Beero 204 gaca 3a 1Ba roga oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUSA U MPAKTUYECKON JAESITeNIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETMYECKMX M OMIMPUYECKMX METONAX ITO3HAHUSA B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBienust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MOPObI U MUHEpaIbI. [I0HATHE O TOMOT€HHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA coCTaBa BemlecTB. OnpenesneHne BaJEHTHOCTH 3JIEMEHTOB IO
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENBbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocretimieii (opMysibl BEIIECTBa IO MaCCOBBIM JOJISIM JIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas Macca cMecu BewecTB. MombHas HoJis
XUMUYECKOTO dJIeMEHTa B coeAuHeHWH. Haxokmenue mnpocTteitmein GhopMyIbl
BEILIECTBA 10 MOJIBHBIM JI0JISIM JJIEMEHTOB.

Pu3N4eCKNe U XMMHUUYECKHUE SIBJICHUSA. XMMHUUYECKasl peaklus U €€ NPU3HAKHU.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MOJNeKyJsipHas Tteopus. JKuszHb M gesrenpHocTh M.B. JlomoHOCOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TIOCYAOM, C mMpaBujaMd paboThl B J1a0OpaTopud W MpHEMaMU
oOparieHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHue BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUsl BOJbI) M XHMHUYECKHX (IFOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKHUX PpEeaKIui
(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHI.

Ba:xkueiue npeacTaBUTEIM HEOPraHNYECKHX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazmpo. MomsipHelii 00bEM ra3oB. OTHOcuUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBa M0
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — smeMeHT M mpocroe BelecTBo. HaxokaeHue Kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CrocoObl Momy4YeHus: KUCiaopoia B 1ad0paToOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopona B npupoae. O30H — amioTpoIHasd
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcmnonbs30BaHue yriisi U METaHA B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u ipoctoe BemecTBo. Haxoxnenue Bonopoaa B IpUpoze,
buznyeckue U XuMHUYECKHE CBOICTBA, PUMEHEHUE, CIocoOb! mosryueHus. [lonstue
0 KHCJIOTax " cojsix. Mcrons3oBaHue BOJOpOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coicrBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
Crioco0b! BBIpaKe€HHUsI KOHLEHTPALIMKA PACTBOPOB: MAccoBasi J0JsI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHHs OKCHIOB. DU3NUECKUE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIeHiCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapogHass HOMEHKIATypa U
TpUBHAJIbHBIE HAa3BaHUsA KUCJIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHMM: IIEJIOYM U HEPACTBOPUMBIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TTOJTydeHUs. AMDOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTy4YCHHUE.

Comu  (cpegHue, Kuciable, OCHOBHbIC, JBOIHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEJECIICHUE COAEPKAaHUSI KUCI0POJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HaKOMJIEHHE ¢ 00pa3IaMu OKCUIOB U OMKMCAHNE UX CBOMCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJICHCTBHE BoZoposia ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEH pPAacTBOPEHMsI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTaljia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckass cucTeMa XMMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONepuonHas Qopmbl Tabmumpbl «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. 1. MenneneeBa». [lepuoast u rpynmsl (A- u b-rpymisn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacmpesiefieHde 53JIEKTPOHOB 0 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPHOJAX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHs HAaykh W mnpaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBS3H.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaeneHue CTeneHed OKUCICHNUsI aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEakluil (rOpeHue, peakuu pa3ioKeHUs, COSTUHEHMUS).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHajlu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOAbI, (UUUYECKUE SBJICHHS, BEIIECTBO, TEIIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, >XMJAKOCTEH M TBEPIbIX (KPUCTAUIMYECKHUX) TEJ, BJECKTPUUECKUU 3aps,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecchl 0OMeHa BEIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KJIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiel aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpIOM, JKHUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MEXaHU3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTaNIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukanus XUMHUECKUX peaKUMi MO pa3IUYHbIM MpU3HAKaM (110 YUCIYy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMMUKN. DHEPT€THKA XUMUYECKHUX PEAKIIHIA.
TenmoBot 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW peakluHnH. 3aKOH JICMCTBYIOIIUX Macc.
@DakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle [larenbe. VYcmoBusa cMmemeHus
XUMHUYECKOTO paBHOBeCHA. PaKTOpBI, BIMSIOIIKME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KNHETUKU U TEPMOJUHAMUKH.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakiuu. OkucauTenbHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNEeKTpoIUuTHYECKasl Juccouuanusl. XHUMHYECKUE pEeaKlMd B pPacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. I[loHaTne o ruapaTax W KPUCTAUIOTHApATaX. OJIEKTPOJUTHI U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccouranuu. LoHHOE TpOW3BENEHHE  BOJBL.
Bonmoponuslii  mokaszarens. MHaukaTopbl. ONEKTPONMTHYECKAs AMCCOLUALNSA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nucconuanu. KauecTBeHHbIE PEAKIIMU HA WOHBL.

I'mppoims conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJICTIAMU KPUCTANIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3AECHUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

WCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPOILECCA AUCCOLUALAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
ONpENIECIICHNS XapaKTepa Cpelbl B paCTBOPaxX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS );

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuyii Ha HOHBI;

pelIeHrne HKCHEPUMEHTANbHBIX 337ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JIVCCOLAALTUSY .

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapakrtepuctrka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, INPOCTBIX BELIECTB, awioTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne W (U3MUECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA HA OPTAHU3M YeJloBeKa. BaxkHelIne XJIOpUIbl U UX HaXOKICHUE B
npupoze. [loHaTre o KucIopoACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEINEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMN KUCIOPOAAa U cepbl. XMMHUECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTas KHCIIOTa U €€ COJIU.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJY4YeHUSI CEpPHOM KHUCIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMPOQecCHsix.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XHUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (Pu3nyeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
Y MpPOMBINLUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHHe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ Moay4YeHne, GU3NYECKUe U XUMUYECKIE CBOIMCTBa (00II1e KakK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peaKkuuu, Jexanme B OCHOBE MOJYYEHUsI a30THOM KHUCIJIOTHI B MPOMBIILICHHOCTH.



Hutpatel u HuTputbl. KauecTBeHHBIE peakuu HAa HUTPAT- U HUTPUT-AHHOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUEe CBOMCTBA (B3aMMOJICHCTBHE C METAINIAMU, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usndeckue W XUMUICCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIBHBIX YI00peHUsIX. A30THBIE, (hochHOpHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, ¢yiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupoe.
Oxcunpl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, JEHCTBUE Ha JKUBbIE
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XUMUYECKHE CBOMCTBA, TMoOJydeHHMe U  npuMmeHeHue. KapOoHaTsl,
ruipokapOoOHaTel, WX cBoWcTBa. KadecTBeHHas peakiusi Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, STWIEH, aleTHIIEH), 3TaHOJ, TJIMLEPHH,
yKCyCHas KucioTta. [IpupoaHble UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTHe 0 OMONOTHYECKH Ba)XHBIX OPTaHMYECKHX BEIIECTBAaX — JKHUpaX, Oenkax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EAMHCTBO OpraHWYEcKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciuora,
CHJIMKATHI: (PU3MUECKHE U XUMUYECKUE CBOMCTBA, MOTYUYeHHE U IPUMEHEHUE B ObITY
U MPOMBIIIIEHHOCTU. BakHeilue cTpouTenbHble MaTepHalibl: KepaMuKa, CTEKIO,
IIEeMeHT, OeToH, kene300eToH. [IpobrmeMbr 0Ge30macHOrO  MCHOJB30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



bop. OcobennocTu crpoeHust aroma. O01IHe MpeacTaBIeHUs O GU3NISCKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOJHBIX XJIOPHUIOB (TATIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOJAHBIX COCTUHEHUN;

HaOJIOJIeHHe  Tporlecca  OOyIJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUi HA CYIb(OUI-, CYIbPUT- U CYyIbhaT-UOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

MOJIy4eHHe, coOupaHue, paclio3HaBaHUE U M3Y4YCHHE CBOWCTB aMMMAKa,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEJICHUE KAUYECTBEHHBIX pPEaKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIHIETOK anMasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M U3YyUYEHHE CBOWCTB YIJIEKUCIIOIO
rasa;

IPOBEICHHE KAauyeCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C oO0pas3liaMd TPUPOJHBIX KapOOHATOB W CHUIIUKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 33/1a4 10 TeMe «BakHelue HeMeTaulbl U uX
COEJIMHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalindeckas CBSI3b U METaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajbHas
MJIOTHOYIIAKOBaHHAs ). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB META/IOB OT CTPOCHUS
KPUCTAUIOB. DJEKTPOXUMUYECKUH psj  HampspDkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noTy4yeHust MeTaJljIoB. [IoHATHE O KOPPO3UHU METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUN, OpoH3a). [IpuMeHeHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB JI. M. MenaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusndecKkue 1 XMMUYECKUE CBOMCTBA (HA IpUMEpe HATPHSA M Kajus), MOJydeHHE.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbHble METaIbl MarHuii MW KalblMH: IIOJIOXKEHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJICHUE B npupojie. PU3NYECKHe U XUMAYECKUE CBOMCTBA MarHusi U
KaJibIusl. BaxkHeire coeIuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpUMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBoport
KaJblUs B IIPUPOJIE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOWMCTBA altOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwvt b-zpynn

OOmiast xapakTepUCTHKa MeETauIoB b-rpynm  (MOOOYHBIX  MOATPYIM):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJieHHE «ITpoBaiay dJIEKTPOHA Ha
puMepe CTPOSHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSHUSI aTOMOB
d-aIeMeHTOB, CTEIEHM OKHMCICHHS aTOMOB B COCIAMHEHHUSAX. 3aBHCHMOCTh
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THAPOKCHIOB METAIOB OT 3HAYECHMUS
CTEMICHU OKUCJICHUS DJIEMEHTa B COCJIMHEHUM (HAa MpUMEpEe COCAMHEHUN XpoMma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEIEHH OKHcieHus. OOmme KpaTKue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAENCTBHE C KUCIOTAMU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux nmpuMeHenuu. [IpencraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIIEHU. XapaKTepUCTUKA (PU3NYECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxleHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIOrHYeCKHe MPOOIEMBI, CBA3aHHbBIE C METAJLTYPTHUYECKUMHU MPOU3BOICTBAMH.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICHCTBUS METAJIOB C BOJIOW, C pACTBOPAMHM COJIEN U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UHU METAJUIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KalbLIUS W HATPUSA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

U3Y4YeHHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KAJbLIUA, KECTKON BOADL;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIUs, AIIOMUHUS, [IMHKA, JKkeje3a (2+) u xkenesa (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeliue MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEILIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoNb30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolps npu XUMHUYECKHUX
0KOTrax M OTPABJICHUSIX.

HoBsie Matepransl 1 TEXHOJNOTHH. [[pUHINIBI «3€TEHON XUMUW.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
M3Y9JaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBOM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXaIoleh cpeibl. DKOJOTUYECKUE TTPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMu MaTepHualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepualbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
00pa30BaHUs KUCIOTHOTO JA0XsS, U3yUYeHHUE €r0 BO3ACHCTBUS HA MaTEPUAIIBI.

IloBTOpeHne W 00001IeHHe 3HAHUI OCHOBHBIX pa3aejioB KypcoB 8-9
KJIACCOB

[leproauuecknii 3akoH U [lepuoandeckasi cuCTeMa XUMHYECKUX JIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUITMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukainumsa XUMHUECKMX PpPEAKIUH 1O Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
Pa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMHYECKOW KHHETUKU H
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseit. Peakunu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIMTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHUE (MPOIIECC), HAYUHBIN (DaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (U3MUECKUE BEIMYUHBI, €IUHUIIBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHThI, PaJAMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpaIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JCMEHThI, IMTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH JICKTPOHHOM MPOMBIIIICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XMW
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYyYCHHUS XUMHUU B €IUHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu TOBEICHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMAaHUE 3HAUCHUSI XUMUUECKON HaAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
U CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCThH OIICHMBATh CBOE IMOBEICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHUE [ICHHOCTH HAYYHOT'O MO3HAHUS 11 PA3BUTHUS KaXJOr0 YEIOBEKA U
MPOU3BOJMUTENLHBIX CHJI OOIIECTBA B IIE€JIOM, POJM M MeCTa HayKH «XUMHUS» B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

Mo3HaBaTelbHAsI MOTHBAlUS W UWHTEpPEC K OOYy4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JATbHEUIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXaloLlel cpe/ibl; 0CO3HAHUE I100aTbHOT0 XapaKTepa IKOJIOTMYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a1ad, CBA3aHHBIX C OKpYXKalolled CpeAol; aKTUBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH SKOJOTNYECKON HAIIPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOMCTBO,
9HEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMH,  PETYJISTUBHBIMU),  B@KHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHLIMM, @  TaKXKe  IPOEKTHO-UCCIENOBATENbCKOU  JEATEIIBHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIHPHOM M COLUATBLHOMN
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTHMMU MOHATHAIMH); aHAIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTUBHBIC, TI0 AaHAJIOTHH ); peJIaratb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHSTHS (MMPEIMETHBIE U METAPEIMETHBIC ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYecKas GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
NPEACTAaBICHUM  XapaKTepPH30BaTh HM3ydYacMble XHMMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIbHONW U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodiieMy, ONMpPENeNsTh IeNb W 3aJadd, COOTBETCTBYIOIIWE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YNbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJIeIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpAaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,



pecypcsl MHTepHeTa); aHaTM3UpOBaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3auuHble METOAbl M (OpMYyIMpOBAaTH 3alpochl IMpPU IIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpa@uku, AUArpaMMbl, TAaOJMIBI, PUCYHKH U JApYyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHPENEsaTh 3aJaudl MEXTY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIWX HHTEPECOB M COIVIACOBAHMS TO3UIMH, Yy4acTBOBATh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIOYACT Pa3BUTUC CaAMOOPraHMn3alllr, CAMOKOHTPOJII, CAMOKOPPCKIHH, B TOM
YUCJIC:



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3aayd: CaMOCTOSATEBHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO PabOTy MpHU PEIICHUU Yy4eOHOU WIN
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYLIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YINIYOJIEHHOM YPOBHE MMEIOT OOIee CoJepkKaTelbHOe
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM YHUCJIC UCIOJB3YsI CETEBOE B3aUMOJIeCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTh MaTEpHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yNabTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAYYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaTbHBIX JKMU3HEHHBIX YCIOBUSX; OO0ECIEYHBAIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoniy oOyuenus 6 &8 kaacce y obOydaromierocs OyayT chopMupoBaHb
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs MU MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuUKaIys Peakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0XKEeHUs, PeaKIuu
3aMeIIeHUs, PeaklM OOMEHa, 3K30- W DHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdeKT peakuu; SAPO aToMa, AIEKTPOHHBIN CIION aroMa, aTOMHAas OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KAaTHMOH, AaHWOH, pAacTBOpP, MaccoBas JOJsA BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] JICKTPOHHOTO OaaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCITI0JIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOpMyYJT BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKIUM;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJIEHHUS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPHUHAJICKHOCTD
BELIECTB K OIPEIEeIEHHOMY KJIacCcy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETHHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTAJPO U €ro CIEACTBUM, NPEACTABICHUN O HAyYHBIX METOAAX
NIO3HAHHsA, B TOM YHUCJIE OKCHEPUMEHTAIBHBIX M TEOPETHUYECKMX METOAAX
MCCJIEIOBAHMS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKEeHUS B [lepunonnueckoii cucreme:

OIMMKCHIBATH U XapaKTEPHU30BaTh TabIUuHy0 dhopmy [leprnonnueckoii cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoaby U «O0JbIINE EPUOIBDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB . WM. MengeneeBa»y, ¢ 4YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsiz
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIETICHUE UX O DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacrnpesiefiecHueM DJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy 3G DeKTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBONCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJIOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAs TMPUMEPAMH  MOJICKYJSPHBIX  YPaBHEHHWW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBAa BEIISCTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSIMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa MO (opMmylie COeaMHEHUsS, HaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlMH MBICIUTEIBLHOW JEATEILHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbl MO3HAHUA — HaOJI0JIEHUEe, U3MEPEHHUE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIHTEIIbHO-BOCCTAHOBUTENIBHBIX peakIuii (MeTOA0OM
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBA3UM MEXKIY pealbHO HAOMI0/IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

cOOJTI01aTh MpaBuIia 6€30MacHOi pabOThI B TAOOPATOPUH MPHU HUCTIOIH30BAHUH
XUMHUYECKOH MOCY/IbI 1 000PYyI0BaHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBHITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(BolOpoJia ¥ KUCJIOPO/ia), MPUTOTOBIICHNIO PACTBOPOB C OMPEIEICHHOM MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUS 0€3011acHOTO 0OpaIieHus C BEIIECTBAMH, UCIIOJIb3yEMbIMU B
MTOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpeKEHUST
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAThl U3YUCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, AIEKTPOIUTHUYECKAS IUCCOLMAIUSA, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMHYECKasl CBS3b (KOBAJCHTHAs, UOHHAs, METAJUIMUECKas), MEXMOJEKYJIIPHbIC
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WJLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSTh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JEMOHCTPUPOBATH €r0 TOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 Gpopmy [leprnoaudeckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

BBIICTISAITh OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U HMX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKphIBAaTh CMBICI TEOPUH IIEKTPOITUTHIECCKON TUCCOIMAINN, 3aK0Ha ['ecca
U €ro CJEICTBHMA, 3aKOHA JEUCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHHS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJacCU(PUIIMPOBATh XMMHUYECKHE DJIEMEHThI, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHWMN, TOATBEpPKAas ATO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKPAIIEHHBIC YPAaBHEHUS PEAKIIMA HOHHOTO 0OMEHA; pEeaKITnH,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIIACCOB,;

pacKkpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHEHUHN PEaKIUi, CYIIHOCTh
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHuid, 0op, azor, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUi, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, CepeOpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuax, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepaucras, cepnas,
azoTHasA, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—llA-rpynm, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIIOCOOBI IMOTYYCHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMMCHIBATh POJIh BAKHEHIIINX M3ydaeMbIX BEIICCTB B MPUPOIHBIX MpOIEccax,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MIPOBOJIUTH PEAKIINH, TMOATBEPIKIAIONINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJOpUA-, OpoMuI-, MOAUI-, cylb(dar-, (ocdar-, kapOOHAT-, CHUIMKAT-,
cyiabGuT-, Cynb(ua-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUsl, aTIOMUHUS, Kere3a (2+) u xenesa (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJI0 XHUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAUEHUS TEIJIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

co0uro1aTh MpaBuiia 6e30nacHoi padoThI B TAOOPATOPUH ITPU UCIIOJIB30BaHUU
XUMHUYECKOH MOCY bl U 000pYyI0BaHUS, @ TAKXKE MIPaBHIia 0OpaIeHUs C BEIIECTBAMU
B COOTBETCTBHMM C WHCTPYKIUSIMU BBITIOJHEHHs] J1a0OpAaTOPHBIX OIBITOB W
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMHMaKa U yTIEKUCIIOro ra3a) U pelIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SIMIIMPUUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OIEpPAlMU MBICIUTENBHOW JEATENbHOCTU (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHMs (HaOto/ieHne, U3MEpEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHATh  MpaBuja  0e30macHOro  oOpalleHuss € BEIIeCTBaMH,
UCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEJICHUS B LIEJISIX COepEKEHUS
3M0pPOBbSl U OKpPY)KAIOIIEW MNPUPOAHON Cpelbl, MOHUMAaTh Bpel (OMacHOCTb)
BO3/ICICTBUSL Ha JKMBBIE OPraHU3MbI OIpPEACICHHBIX BEUIECTB, MOSACHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHBIE MpeJICTaBiIeHUs O cdepax MpodhecCHOHATBEHON
JESITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTUSMHU, KAaK OCHOBY
Ui TPO(ECCHOHANIBHON OpUEHTAIlMM MU ISl OCO3HAHHOTO BBIOOpAa XMMHMU Kak



PO UIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) TOMOTHUTEILHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE OHATUSA
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 6 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 19 1
peakiuu
Hroro no paszneny 25
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 12 1 1
' Kucnopon. Oxkcust
Bonopoa. Ilonstue o kucnorax
2.2 6 1
M COMIAX
Bona. PactBopsl. Ilonsrtue 06
23 P 12 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHUI
Hroro no paszneny 46




Paznen 3. [lepuoguyeckuii 3akon u [lepnoanyeckas cucrema xumuyeckux 3jieMeHToB JI. . MenneneeBa. CTpoeHune aToM0B.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 IIepnoanueckas cucrema 14 1
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. Ctpoenue aroma
XuMu4eckas CBS3b.
3.2 OKHUCIIUTEIBHO- 14 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 28
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 102 6 6
ITPOI'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [loBTOpEeHUE U yriay6ienue 3HaHUH O 3
' BEILIECTBE
12 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 18 1 3
' XUMHYECKHE PEaKIiU B PaCTBOPax
13 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 3 1
XUMHUYECKHUX PEeaKIIHii
Wroro mo pazneny 34
Pa3nea 2. HemeTanibl M X COeIMHECHHUS
21 OO61mas XxapakTepUCTHKA XUMUYECKUX 7 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 9 1
COCIIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 9 1 1
KpPEMHUU, UX coequHeHus. bop
Hroro mo pasneny 37




Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 7

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 12
Hroro no pazaeny 19
Pazjnen 4. Xumus u okpyxamomas cpeaa

41 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA. 3
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 3
Pazgen 5. O000menne 3 HAHUH

51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 5
' OCHOBHBIX pa3ziesioB KypcoB 8—9 Kki1accoB
Wroro mo pazneny 6
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102







HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
N KosmyecTBo yacos 1 D1eKTpoHHbIe HUPPOBLIE
° ara
Tema ypoka Kourpoabsnble IIpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bcero HU3YYEeHUS
padoTbI padoThbI pecypcnl
IIpeamer xumuu. Ponb xumuu B
1 p 1 OnnaiiH-wkona Pokcdopa
JKW3HU YeI0BeKa
2 Tena u BemectBa. PU3UYECKUE U 1 bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA BEILIECTB https://m.edso0.ru/863e4fd4
DuU3NYECKUE U XUMUYECKHUE .
3 1 OnnaiH-wkona Pokcoopa
SIBJICHUS
[IpaxTuueckas padora Ne 1 o
teme "llpaBuna paboTel B
4 nabopaTtopuu U IpUEMBI 1 1 bubmorexa LOK
https://m.edso0.ru/863e4fd4
oOpariieHus ¢ 1abopaTOpHBIM
obopynoBanuem"
5 YucTeie BelecTBa U CMECH. 1 bu6nmorexa LIOK
Crioco0sl pazfeneHust cmecei https://m.edsoo.ru/863e4fd4
KommnekcHbI#t  00pa3oBaTeNbHBIN
Marepuajl 1o XHUMHH, CLHCHaApHUu
U3Y4YCHUS TEM, BUJICOYPOKH,
IIpakTuyeckas padora Ne 2 o v Heoyp
SJICKTPOHHBIE y4eOHBIE IOCOOUS
5 teme "Pazienenue cMeceit (Ha 1 1 M TecTBl C aBTOMATHYECKOif
" ypOKax u CaMOIIOATOTOBKH
coim) yUanmxcs IIpenmeTsi:
Buneonopran



https://foxford.ru/
https://m.edsoo.ru/863e4fd4
https://foxford.ru/
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e4fd4
https://primary.mgpu.ru/?subject=chtenie&ysclid=m7lhn9705v633719200
https://primary.mgpu.ru/?subject=chtenie&ysclid=m7lhn9705v633719200

ATOMBI U MOJIEKYJIbI XUMHUUYECKUE

7 aneMeHThl. [IpocThie U Cl0XKHbBIE bubmorexa LIOK
P https://m.edsoo.ru/863e4fd4
BEIIECTBA
8 BemecTBa MOIEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
Xumuuaeckas hopmyIa.
9 BaneHTHOCTh aTOMOB XMMUYECKUX bubnnorexa LIOK
https://m.edsoo.ru/863e4fd4
3JIEMEHTOR
10 3aKOH OCTOSIHCTBA COCTaBa bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/863e4fd4
Ornpenenenne BaJIGHTHOCTH
11 aToMOB 110 (hopMysiaM OMHAPHBIX OnnaiH-wkona Pokcdopa
COCIMHEHHUI
OTHOcHTENbHAS aTOMHAs Macca.
OTtHOCHUTENBHAS MOJIEKYJISIpHAs
macca . Beruucnenus
12 OTHOCHUTEILHON MOJICKYJISIPHOU bubmorexa HOK
Y https://m.eds00.ru/863e4fd4
MaccChl BEUIECTB, MOJIIPHON MaccChl,
MAacChl BEIIECTB M KOJIUYECTBA
BEIIECTBA
MaccoBasi 107151 XMUMAYECKOTO
JJIEMEHTA B COCIUHEHUIIO Tpenaxep "Obnako 3HaHMIA".
BrluucieHus MaccoBoil 101 ?"MH’I' 8-9 Knace. 000
®usznkon JIabd
13 XHMHYECKOT0 3JIEMEHTA T10 OU3MKOH ButpuHa

dbopMmyIie coeTuHEeHUs
Brraucnenuss MaccoBOM JOJIH
XAMHUYECKOT0 3JIEMEHTA I10
dhopmysne coeTuHEeHHS.

9/1EKTPOHHbIX
06pasoBaTenbHbIX PECYpPCcoB

MocKoBcKol o6aactn
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Haxoxnenue npocreitmeit
(bopMyIibI BelecTBa 0 MacCOBBIM
JOJIIM 3JIEMEHTOB. Bbrunciienus

bubnunoreka LIOK

14 ..
npocreiiel GopmMyibl BerecTra https://m.edsoo.ru/863e4fd4
10 MaCCOBBIM WJIA MOJIbHBIM
JIOJISIM 3JIEMEHTOB
KonnuecTBo BemecTna.
15 Monb.B3anmMocCBs3b KOJIMYECTBA, bubnuorexa [IOK
MacChl ¥ YHCIa CTPYKTYPHBIX https://m.edsoo.ru/863e4fd4
€IMHUI] BEIIECTBA
KommnexcHslit  06pa3oBaTeNbHBIN
Mmarepuail 10 XWMHUH, CHECHaApUH
U3y4eHUs  TEM,  BUIEOYPOKH,
MostsipHast Macca CMECH BEIIECTB. OMEKTPOHHbIE  ydebHbIe MoCOOHA
u TCCThI C aBTOMATHUYCCKOU
16 MOHI’Haﬂ AOJIST XUMHICCKOTO HpOBepKOﬁ JJIA UCITIOJIB30BaHUA HaA
OJICMCHTA B COCMHCHUU. YpoKax H CaMOIIOATOTOBKH
yUaImXCst [IpenmeTsi:
Buneonopran
Haxoxnenue npocreitieit Bu6 110K
nonroTexa
17 (opMyJIBI BEIIECTBA 10 MOJIbHBIM
https://m.edso0.ru/863e4fd4
JIOJISIM DJIEMEHTOB
XUMHUYECKHE SIBJICHUSI.
18 XuUMHUECKas peakuys U eé
MIPU3HAKH
ATOMHO-MOJIEKYJISIpHAs] TEOPHSL. Eu6 110K
noImoTeKa
19 Kusup u gesrenbHocts M. B.
1 https://m.edsoo0.ru/863e4fd4
OMOHOCOBa
bubnuorexa [JOK
20 XUMUYeCKHe ypaBHEHHSI 1

https://m.edsoo.ru/863e4fd4
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21

THUIbl XUMHAYECKUX PEaKLIHI

PacuéTel M0 XUMUYECKUM
YPaBHEHUSAM KOJIMYECTBA U MACChI

Tpenaxep "O6mako 3HaHAN".
Xumus. 8 - 9 kaace. 000
"®uzukon Jlad"

22 PUN3NKOH ButpmnHa
HCXOIHBIX BEIIECCTB WU 3/1eKTPOHHbIX
NPOIYKTOB PCAKIIUHN obpa3oBaTebHbIX Pecypcos
MocKoBCKOM 061acTu
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUU: KOJTUISCTBA
93 BEIIECTBA, MACCHI [10 HU3BECTHOMY bubnunoreka LIOK
KOJIMYECTBY BEIIECTBA, Macce https://m.edsoo0.ru/863e4fd4
peareHToB WK MPOAYKTOB
peakiuu
O000I11IeHIE U CUCTEMATU3AIUS
24 N OunaitH-wKkona Pokcdopa,
3HAHWUHI
KonTponbnas padora Ne 1 o teme
25 "BemecTBa 1 XUMHUYECKHE bubnmorexa [IOK
\ https://m.edso0.ru/863e4fd4
peakiuu
26 Bo3nyx — cmech ra3os. [lonsitue bu6nmorexa LIOK
0 Tra3ax. https://m.edsoo.ru/863e4fd4
3akoH ABorazapo. MomispHbIi
00BEM rasos. Berancnenus
27 00BEMa, KOJIMYECTBA BEIIECTBA bubnnorexa [JOK
’ https://m.eds00.ru/863e4fd4
rasa 1o U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA, OOBEMY
OTHOCHUTENBHAS INIOTHOCTE " o
Tpenaxep "O6mako 3HaHAN".
28 ra3os.Beruucnenus

OTHOCUTEJIbHON MIOTHOCTH ra30B

Xumus. 8 - 9 knacec. 000
"®uzukon Jlac"
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PU3NKOH ButpurHa

9/1EKTPOHHbIX
06bpasoBaTenbHbIX PecypcoB

MocKoBcKol obaactn

29

30

Ornpesenenre OTHOCUTEIIbHON
MOJIEKYJIIPHON MacChl
ra3000pa3HoOro BElecTBa Mo
H3BECTHOM OTHOCUTEILHOMN
IUIOTHOCTHU. BeIunciaenus
OTHOCHUTEIIbHON MOJIEKYJISIPHOI
MaccChl Ta3a 10 U3BECTHOM
OTHOCHUTEIBbHOM INIOTHOCTH

OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHUYECKHUX PEaKIHIX

bubnunoreka LIOK
https://m.edsoo.ru/863e4fd4

bubnunoreka LIOK
https://m.edsoo.ru/863e4fd4

31

32

33

34

35

Beruucienus 006EMOB ra3oB 10
YPaBHEHUIO XUMUYECKON pEAKIINHU

. Kucnopon — snemeHnT u mpocroe
BeniecTBo. CriocoOb! MoTydeHus
KHCJIOpO/ia B 1ab0paTopuu 1
MPOMBIIIJICHHOCTH. OKCI/IJII)I.

ITpakTryeckas pabora Ne 3 o
teme "llonydyenue u cobupanue
KHCJIOPOAA, U3y4EHUE €T
CBOMCTB"

Kpyrosopor kuciopona B
npupoae.O30H — aJIoTpoIHas
MoOJIU(UKAIS KHCIOpOoaa
TennoBoii 3¢ ekt xumuueckoin
peaxkuuu, TEpMOXUMUYECKHE

bu6nmorexa LIOK
https://m.edso0.ru/863e4fd4

but6mmorexa [IOK
https://m.edsoo0.ru/863e4fd4

but6mmoreka [IOK
https://m.edsoo.ru/863e4fd4
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ypaBHEHUS, IK30- U
SHAOTEPMUUYECKUE PEAKIINH

36

Beruucnenus no ypaBHeHHUIM
XUMHAYECKON PEaKIuK: KOJIHYECTBA
BEIIIECTBA, 00bEMA, MACChI 110
HU3BECTHOMY KOJIUYECTBY
BeleCTBa, 00BEMY, Macce
pEareHTOB MU MPOJAYKTOB
peakiuun

bubnunorexa LIOK
https://m.edsoo.ru/863e4fd4

37

KonTponbnas padora Ne 2 o teme
"Bo3nyx. Kucnopoa. Oxcuasr"

38

Bomopon — 3neMeHT u pocToe
BemiecTBO. CriocoObl MoTydeHHs
BOJZIOPOJIa B JIAOOPATOPHH U
IMPOMBIIIJICHHOCTH.
Hcnonp3oBanune BOgopoa B
Ka4yeCcTBE TOILIMBA

bubnuoreka [{OK
https://m.edsoo.ru/863e4fd4

39

40

41

Crnioco0blI nostydeHus BoAOpoa B
J1a00paTOPUH U MPOMBIIIIIEHHOCTH

ITpakTryeckas padora Ne 4 o
teme "llonydyenue u cobupanue
BOJIOPOJIa, U3yUEHHE €ro CBOICTB"
[TonsTHE O KUCIIOTAX U COJAX.
CocraB KuCIOT U cosel

bubnmorexa LIOK
https://m.edso0.ru/863e4fd4

42

43

Brrunciieans 00EMOB Ta30B IO
YPaBHEHUIO XUMUYECKON pEaKIINKU

Beruucnenus no ypaBHeHHSIM
XUMHUYECKON PEAKIMU: KOJIUYECTBA

bubnunorexa LIOK
https://m.edsoo.ru/863e4fd4
KomrmiekcHblit  00pa3oBaTenbHBIN

Marepual I0 XUMHHM, CLEHApUu
U3Y4YEHHUs  TE€M,  BHJIEOYPOKH,
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BEIIECTBa, 00bEMA, MACCHI I10
H3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce
peareHTOB WM IPOAYKTOB
peakuuu

JJIEKTPOHHBIE y4eOHble MOCOOMs
M TecTbl C aBTOMAaTHYECKOM
MIPOBEPKOH I UCTIOJIb30BaHUS Ha

ypoKax u CaMOTIOITOTOBKH
yUaIumxcs IIpenmeTsi:

Buneonoprain

duznueckue cBoiicTBa Boabl. Boa

44 B IpUpojie. AHAIU3 U CUHTE3 — bubmorexa [JOK
https://m.edsoo.ru/863e4fd4
METO/Ibl U3yUEHHUs COCTaBa BOIbI

45 XUMHYECKHE CBOMCTBA BOBI. bubmuoreka [IOK
CocTaB OCHOBaHMHA. https://m.edsoo.ru/863e4fd4
PactBops1. PacTBOpuMOCTH
BellecTB B Bojie. HachlieHHbIE 1

46 HEHACBIIIICHHBIC bubmorexa [JOK

’ https://m.eds00.ru/863e4fd4
KOHIICHTPHUPOBAHHBIE U
pa30aBiIeHHbIE PACTBOPHI
Tpenaxep "O6nako 3HaHAN".
CrocoOBI BEIpaXkKCHH Xumust. 8 - 9 kmace. 000
KOHIICHTPAIIUN PACTBOPOB: "DusnkoH Jlab"

47 MaccoBast JI0JIsl PACTBOPEHHOTO PUINKOH Butpuha
BEIECTBA, MOJIAPHAS SNEKTPOHHbIX
KOHTICHTpAITHS o6pasoBaTenbHbIX pecypcos

MockoBcko 061acTu
[IpakTuueckas padora Ne 5 o
teme "[IpuroroBieHue pacTBOpoB
48 C OIpeAeIEHHON MacCOBOM 0Jen bubnuotexa [JOK

pPacTBOPEHHOTO
Bewectsa.lIpurorosinenue
pacTBOPOB C ONPEIEIEHHON

https://m.edsoo.ru/863e4fd4
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MOJISIPHOW KOHILIEHTpaluen
pacTBOpEHHOTO BellecTra'

BrlunciieHus ¢ UCoJab30BaHUEM

bubmuorexa [IOK
49 MOHSITUSA «MaccoBas JOII 1
https://m.edsoo.ru/863e4fd4
BEILIECTBA B PACTBOPE»
Tpenaxep "O6mako 3HaHAN".
BBIUKCIIEHHS C HCTIONIB30BAHUEM Xuwi. 8 - 9 knace. 000
OmsukoH JIab
50 IOHATHA «KMOJIApHAaA ®U3NKOH ButpuHa
KOHIIEHTpalKs paCTBOPEHHOIO SIEKTPOHHbIX
BCIICCTBA» 06pa3oBaTeNbHbIX Pecypcos
MockoBckoli obnactu
Ponw pactBopoB B nipupoae u
KW3HU yenoBeka. Kpyrosopor
bubmmoreka [JOK
51 BOJIbI B IPUPOJIE. 3arpsi3HEHUE 1
https://m.edsoo.ru/863e4fd4
NpUPOJHBIX BoJ. OXpaHa u
OUYMCTKA NPUPOAHBIX BOJ.
Brrunciienus ¢ uCnob30BaHUEM
52 MMOHSITUS «MaccoBas JOIs
BEILIECTBA B paCTBOPE»
Brrunciienus ¢ uCnob30BaHUEM Bu6 110K
nonroTexa
53 rpadMKOB paCTBOPUMOCTH JIJIS
.. https://m.edso0.ru/863e4fd4
pacy€ToB pacTBOPUMOCTH BEIIECTB
54 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HAHUU https://m.edso0.ru/863e4fd4
Tpenaxep "Ob61ako 3HaHUA".
KonTponbnas padota Ne 3 o teme Xumus. 8 - 9 kimace. 000
55 "Bomopoa. Bona. PactBopsi. " @m3nkon Jlab"

OcHoBauus"

PUN3NKOH ButpmnHa
3NEKTPOHHbIX
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OKcupl: coCcTaB, KiIacCUpUKAIU,

06pasoBaTebHbIX pecypcoB

MocKoBcKol obaactu

bubnunorexa LIOK

56
TpUBHUAJILHBIC Ha3BAHUS https://m.edsoo.ru/863e4fd4
57 [Tonyyenue u xummudeckue
CBOICTBa OKCUJIOB
[TonsiTue o ruapokcuaax —
58 OCHOBaHHSX H bubmorexa LOK
https://m.edsoo0.ru/863e4fd4
KHCJIOPOJICOACPIKAIITUX KUCITOTaX
59 DOu3nIeCcKue U XUMUYCCKHUE bubnunoreka LIOK
CBOMCTBA KUCJIOT https://m.edsoo0.ru/863e4fd4
60 [Tomyyenne KUCIOT
bubmuoreka [IOK
61 Kiaccudukanus oCHOBaHHMIA
Puica https://m.edsoo0.ru/863e4fd4
Tpenaxep "O6nako 3HaHAN".
Xumus. 8 - 9 kimace. OO0
. . "®uzukoH Jad"
62 [[l€noun, ux CBOMCTBA U CITOCOOBI ®U3MKOH Butpuna
MOJTYyYEHUS 9/1EKTPOHHbIX
06pa3oBaTeNbHbIX PecypcoB
MockoBckoli obnactu
63 HepacTBoprumble 0OCHOBaHUsA, UX bubmmnoreka HOK
CBOWCTBA U CMIOCOOBI OJTYUYEHUS https://m.edsoo.ru/863e4fd4
[Tonsitre 06 ampoTepHbIX
THAPOKCHIAX: XUMUIECKHE
. bubnuotexa [JOK
64 CBOICTBa U MOJIyYEHUE.

[IpuMeHeHne BaxKHENIINX
OCHOBAaHUI

https://m.edsoo.ru/863e4fd4
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Comnu: coctaB, Kinaccupukanus,

bubnunorexa LIOK

65
TpUBHUAJILHBIC Ha3BAHUS https://m.edso0.ru/863e4fd4
66 duznyeckre 1 XUMHUUECKHE
cBoricTBa coseil. [lonyuenue coeit
I'eHeTn4eckas CBSI3b MEKIY
67 KJaccaMy HEOPTraHUYECKHUX bubmmorexa HOK
. p https://m.edsoo0.ru/863e4fd4
COeIMHEHU I
[IpakTuueckas padora Ne 6.
Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
68
3aga4 no TeMe «OCHOBHBIE KJIACCHI https://m.edso0.ru/863e4fd4
HEOPraHUYECKUX COCTMHCHUIN
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKON PEaKIUU: KOJTUIECTBA
BEIIECTBa, 00bEMA, MACCHI 10
69 H3BECTHOMY KOJIMYECTB bubmorexa [IOK
y . y https://m.edso0.ru/863e4fd4
BellecTBa, 00bEMY, Macce
pEeareHToB WK MPOTYKTOB
peakiuu
Boeruucnenust Mmaccel npoayKTa
peakLyu 110 U3BECTHOM Macce OO0P "JlomalHue 3anaHust
OJIHOTO M3 MCXOIHBIX BEIECTB, OcHoBHOe 001ee oOpa3oBaHUeE.
70 Xumus". 8-9 kmacc. AO
B35TOTO B BHJIE PAaCTBODA, Vsnarenscrso "Tipocsemenye”
COJIEPIKAIIETO ONMPEACTHEHHYIO [pynna KomnaHui
MacCOBYIO JIOJII0 PaCTBOPEHHOTO «MpocseLieHne»
BEIIECTBA
KonTponbHas padota Ne 4 o Teme
| bubnunorexa LIOK
71 OCHOBHBIE KJIACCHI

HEOPTraHUYECKUX COeqNHEHUN"

https://m.edsoo0.ru/863e4fd4
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72

[TepBbie MOMBITKY KIACCHPUKAITUN
XHMHUYECKHUX SJI€MEHTOB

bubnunorexa LIOK
https://m.edsoo.ru/863e4fd4

73

74

75

ITonsTHE O rpynmax CXOIHbBIX
JJIEMEHTOB

DneMeHThI, KOTOpbIE 00pa3yloT
amoTepHbIe OKCUIBI U
TUIPOKCHIBI

[lepuonnueckuii 3akoH. OTKpbITHE
[Teproanueckoro 3akoHa

bub6nmoreka IIOK
https://m.edsoo0.ru/863e4fd4

76

Koporkonepuoanas u
JUTMHHOTIEpUOIHAS (POPMBI
[Tepuonnueckoit CucTeMbl
XUMHUYECKUX 31eMeHTOB [I. 1.
Menneneesa. [leproabl 1 rpymrsl

bubnunoreka LIOK
https://m.edsoo.ru/863e4fd4

77

OCHOBHBIE CBEJICHUS O CTPOCHUN
atomoB. COCTaB aTOMHBIX SIZIEP.
I/ISOTOHI)I KaK paSHOBI/II[HOCTI/I
ATOMOB XMMHYECKOI0 DJIEMEHTA

bubmmoteka IIOK
https://m.edso0.ru/863e4fd4

78

DneKTpoHHast OpOUTaIIb.
DHepreTuvyeckue ypoBHU U
MOJIypOBHH aToma; S-, p-, d-
opOuTamn

79

CtpoeHue 3NeKTPOHHBIX 000JI04eK
aTOMOB NepBbIX 20 XUMUYECKUX
anemeHToB llepnoanyeckon
cuctemsl /.. MenneneeBa

bubnunorexa LIOK
https://m.edsoo0.ru/863e4fd4
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DNeKTpOHHBIE KOH(PUTYpaLIUU U

KommiekcHblit  00pa3oBaTeIbHBINA
MaTepHal MO XHMHH, CLEHapHU
HU3y4eHUS]  TeM,  BHICOYPOKH,
JJIEKTPOHHBIE YUeOHBIE ITOCOOHS
M TeCThl € aBTOMAaTHYECKOU

80 DIEKTPOHHO-TpauHecKue MIPOBEPKOM [UIA UCIIOJIb30BaHMS Ha
(hopMyIIbI aTOMOB ypOKax M CaMOTIOATOTOBKH
YUaInXCsI IIpenmeTsi:
Buneonopran
3aKOHOMEPHOCTH U3MEHEHUSI
paauyca aTOMOB XMMUYECKUX
81 S EMOHTO U bu6nmorexa LIOK
JIEMEHTOB, METAITINYECKUX U
’ . https://m.eds00.ru/863e4fd4
HEMETAJUINYECKUX CBONUCTB II0
rpyIIaM U mepuoiam
XapakTeprucTUKa XUMHUYECKOTO
82 3JIEMEHTA 110 €r0 IIOJ0KEHUIO B bu6nmoreka LIOK
[Tepuonnueckoit cucreme .M. https://m.edsoo.ru/863e4fd4
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
83 u [leproanueckoi cucTeMsl Lndposas
XUMHUYECKUX DJIEMEHTOB IS nnatpopma.CbepobpasoBaHume
Pa3BUTHS HAYKU U TTPAKTUKHU
H3meneHne cBOMCTB cOeAMHEHUN
84 XUMHUYECKUX DIIEMEHTOB B bubnmorexa [IOK
https://m.edsoo0.ru/863e4fd4
MepUoIax U rpynnax
KonTponbnas pabota no
85 teme"[lepuonyeckas cucrema
XUMHYECKHUX DIIEMEHTOB"
86 DNeKTPOOTPUIIATETLHOCTh bubnmnorexa [JOK

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo0.ru/863e4fd4
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bubnunoreka LIOK

87 KoBasieHTHast mossipHas CBS3h
P https://m.edsoo0.ru/863e4fd4
88 KoBasieHTHast HEMoOIApHAs CBS3b
bubmmoreka [JOK
89 HonHas cBs3b 1
https://m.edsoo.ru/863e4fd4
90 DNEKTPOHHBIE U CTPYKTYpPHBIE
(bopMyIIBI BEIIECTB
o1 Kpucrammmaeckue u amopdabie bubnnoreka [JOK
BEIIECTBA https://m.edsoo.ru/863e4fd4
THUIBI KPUCTAIINYECKUX PEIIETOK OO0P "JlomamHue 3amaHMA
U UX XapaKkTepUCTUKU. [ [puurHbl Ocrosroe obmee obpasoBanye.
92 5 Xumust". 8-9 kmace. AO
MHOIr000pa3usl BEIIECTB, WznatensctBo "IpoceemieHue”
3aBUCUMOCThH CBOMCTB BEILIECTB OT [pynna KomMnaHui
COCTaBa M CTPOCHHUS. «MpoceeuieHve»
93 Crremem oKICie bubmuoreka [{OK
TEIeHb OKMCIICHHS
https://m.edso0.ru/863e4fd4
94 XUMHYECKHE DIIEMEHTHI — bu6nmorexa LIOK
OKHUCJIUTEN U BOCCTAHOBUTEIIN https://m.edsoo.ru/863e4fd4
KommnekcHbI#t  00pa3oBaTeNbHBIN
Marepuaia 1o XWMHUH, CHECHApUH
o 3y4uec c COYypOK
CocraBienne ypaBHEHUI ISYSCHIDL | TeM, = BHACOYPOKHL
SJIEKTPOHHBIE y4eOHBIE TOCOOUS
95 OKHCIINTEIJIbHO- U TECThl C AaBTOMAaTUYECKOU
BOCCTAHOBHUTEIBHBIX peaKHI/H‘/’I’ HpOBepKOﬁ JUIA UCIIOJIb30BAaHUS Ha
6 YpoOKkax u CaMoIoAroTOBKH
METO/ JIEKTPOHHOTO OallaHca - e aMeTh:
Buneonopran
Beruncnenus mo ypaBHEHUAM
. bubmuoreka [{OK
96 XUMHUYECKOHN peaklny: KOJIHUYecTBa

BEIIeCTBa, 00bEMA, MACCHI 10

https://m.edsoo.ru/863e4fd4
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W3BECTHOMY KOJUYECTBY

BellecTBa, 00bEMY, Macce

peareHToB WK IPOAYKTOB

peakuuu

B . . D0P "Jlomaiaue 3amaHus
BIHCIICHHA IPOCTCHILICH OcHoBHOe ofmiee oOpazoBaHHE.

97 MOJICKYJISIPHON (pOPMYITBI 1 Xumus". 8-9 kmacc. AO

BEIIECTBA 110 U3BECTHBIM MznarensctBo "lIpocsemienue”
[pynna KomnaHui
MacCCOBBIM JIOJISIM 3JIEMEHTOB
«[lMpocBeweHmne»

08 O60061eHre U cucTeMaTH3aus 1 bubmmoreka [JOK
3HaHUUI https://m.edsoo0.ru/863e4fd4
KonTponbnas padora Ne 5 o teme

99 "CrpoeHnne aTomMa. XuMHUIeCKast 1
CBsI3b"

. bubmuoreka [IOK
100 PesepBHEIT ypok 1
p yp https://m.edso0.ru/863e4fd4
bubmmoteka IIOK

101 PesepBHBIit ypok 1

p yP https:/m.edso0.ru/863e4fd4

102 PesepBHBIi ypok 1

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Hara uudgposbie
Nen/m = Tema ypoka KonTpoabubie IIpakTunueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 CTpoeHue aToMOB 1
P https://m.edsoo.ru/863e4fd4
DO0P "JlomamiHue 3amaHus
OcHoBHOE 0011ee
[TocnenoBaTrenbHOCTh 3aMOJIHEHUS obpasosanme. Xumns". 8-9
2 9JIEKTPOHHBIX OPOUTAJICH aTOMOB 1 knace. AO MznarenscTso
"IIpocBemienue"
MaJIbIX TIEPHOJIOB o
Fpynna KomnaHwi
«[lpocBelweHue»
Oco0CHHOCTH 3aI0JIHCHHUS
3 3JICKTPOHHBIX OpOUTAICH aTOMOB 1 bubmorexa HOK
p p https://m.edso00.ru/863e4fd4
OOJBIINX MEPUOIOB
4 CTeneHb OKUCIICHUS ¥ BaJICHTHOCTD 1
5 Bunper xummrdeckoii CBsI3U 1 bubmorexa LOK
https://m.edsoo.ru/863e4fd4
OOMeHHBIN U IOHOPHO-
AKIENTOPHBIN MEXAHU3M
6 00pa30oBaHMS KOBAJICHTHOM CBSI3U 1 bubmorexa HOK
p ' https://m.edsoo.ru/863e4fd4
MeKMOoNeKyIIsIpHbIE
B3aMMOJICHCTBHSA
THUIBI KPUCTAINIMYECKUX PEIIETOK,
7 OCOOEHHOCTH CTPOCHUS 1

KPUCTAJUIMYECKUX PELIETOK
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3aBHCHMOCTE CBOMCTB BCIICCTBA OT

8 THIIA KPUCTAIUTMIECKON PEIIETKU 1 bubmmorexa [JOK
p B p https://m.edsoo.ru/863e4fd4
BHJIa XUMHUYECKOH CBS3H
9 PacTBOpenue kak (puzuko-
XUMHUYECKHUI IIPOLIECC
10 DJIEKTPOJIMTHI U HEAJICKTPOJIUTHI bubmorexa LHOK
P p https://m.edsoo.ru/863e4fd4
DO0P "JlomamiHue 3amaHUs
OcHoBHOE 0011ICe
Teopust SIEKTPOTUTHUCCKON obpasosamme. Xumus". 8-9
11 kinacc. AO UzparenbcTBo
IUCcoanmuu "IIpocBemienue"
[pynna KoMnNaHi
«[lpocBelweHue»
12 HNoHHOE npou3BeIeHUE BOBI. bubnuorexa [JOK
Bonopoansiit mokaszarenb https://m.edso0.ru/863e4fd4
13 DIEeKTPOTUTHYECKAs JUCCOIMAIIHS bubnuotexa [JOK
KHUCJIOT, OCHOBaHUM U COJEN https://m.edsoo.ru/863e4fd4
14 Peakiiuu nonHoro ooMeHa
CBol¥icTBa KMCIOT, OCHOBAHUH U
15 COJIEH B CBETE MPEACTABICHUN 00 bubmorexa [TOK
pexe https://m.eds00.ru/863e4fd4
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
16 KauectBeHHBIE peakiiuiu Ha HOHBI
bubmuorexa [JOK
17 I'mpoponus coneit
AP https://m.edso0.ru/863e4fd4
18 HonHble ypaBHEHUS TUIPOIH3A
coJseit
19 [IpaxkTuueckas padora Ne 1. bubnnorexka [JOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/863e4fd4
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3aaa4 110 TEMC ((9JI€KTp0JII/ITI/I‘ICCKa$I

JTUCCOITUAITHS
[IpakTuueckas padora Ne 2.
bu6mmoreka [IOK
20 Pemenue skcriepuMeHTATBHBIX
. https://m.edsoo.ru/863e4fd4
3aa4 o Teme « uaponu3 conei»
Bpruncienus Macchl MpoayKTa
PEaKIIMM 110 U3BECTHOM Macce
OJIHOTO M3 MCXO/IHBIX BEUICCTB,
21 B35ITOTO B BUJIE PAaCTBOPA,
COJZIEPKALIETO ONPEAETEHHYIO
KOHLEHTPALUHIO PACTBOPEHHOTO
BEIIIECTBA
29 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/863e4fd4
D0P "JlomaniHue 3aaHus
OcHoBHOe ofmiee
Baxxuble okucauTenu u obpazosanune. Xumus". 8-9
23 BoccTaHoBUTeNH. [lepmanranar knace. AO Mznarenbcrso
"IIpocBerienue"
KaJust .
Fpynna KomnaHmi
«MpocseleHne»
CBoiicTBa MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB, KUCIIOT U
. . bubnuotexa [JOK
24 coJieil — B CBeTe MpeACTaBIeHUH 00
https://m.edsoo.ru/863e4fd4
OKHUCJIUTETHLHO-BOCCTAHOBUTEIBHBIX
peaKIusIx
[TpakTuaeckast padorta Ne 3.
95 Pemenne skcriepuMeHTaTBHBIX

3aaa4d 110 TEME «OKHUCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKIITUN»
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26

KonTtponbnast padora Ne 1 o teme
"DNEeKTpONUTHYECKAs TUCCOLHAITUA.
XUMHYECKUE peakiuu B pacTBopax”

bubmuorexa [JOK
https://m.edso00.ru/863e4fd4

27

TepMoXUMHUUYECKUE YPAaBHEHHUSL.
TennoBoii 3¢ ekt peakuuu. 3aKoH
I'ecca u ero ciencraus

bubmuorexa [JOK
https://m.edso00.ru/863e4fd4

28

Beruncnenus no
TEPMOXUMHUYECKOMY YPaBHEHUIO
peakmun: TerioBoro 3¢gdexra
XUMHYECKON PEAKLIUHU 110
KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY NPOpEarupoBaBILEro iU
00pa30BaBLIEroCs BEIECTBa

29

[ToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. 3aKOH AEHCTBYIOLIUX
Mmacc. DHeprus aktuBanuu. [lonstue
0 karanuze. DepMEHTBHI.
NHruburopsl.

bu6mmoreka [IOK
https://m.edso0.ru/863e4fd4

30

31

32

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON peaKun

ITonsATHE O XUMHUYECKOM
paBHOBecuM, npuHLui Jle [laTense

@DakTOpBl, BIUSIOLINE HA COCTOSHUE
XAMHYECKOTO PaBHOBECHSL.
[Iporno3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX
MPEBPAILLICHUI B PA3IMYHBIX
YCIIOBHSIX

bu6nmoreka [JOK
https://m.edsoo.ru/863e4fd4
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Pemenue 3amay Ha U30BITOK U

bubmuorexa [JOK

33
HEJIOCTAaTOK https://m.edso00.ru/863e4fd4
Kontponsnast padora Ne 1 o teme
34 «OCHOBHBIE 3aKOHOMEPHOCTH bubmmorexa [JOK
p . https://m.edsoo.ru/863e4fd4
MPOTEKAHUS XUMHUECKUX PEAKIIU»
35 OO0m1as XxapakTepUCTUKa HEMETAIIOB
bubmuorexa [JOK
36 OO61as xapakTepuCTHKA raJloreHOB
m P P https://m.edsoo.ru/863e4fd4
37 XUMHUYECKUE CBOWMCTBA TaJIOT€HOB.
XUMHYEeCKUE CBOWCTBA XJIOpa
bu6mmoreka [IOK
38 Xnoposonopon. ConstHast KHCIOTa
POBOIOPOA https://m.edsoo.ru/863e4fd4
1. DO0P "owmariinue
3aJaHus OcHOBHOE
[IpakTuueckas padora Ne 4 o reme obmee obpasosane.
" . Xumus". 8-9 kmace. AO
39 [TosrydeHne ConsHOM KUCIIOTHI, VI3 1aTeNbeTBo
n3y4yeHue e€ cBOICTB" "IIpocBemenue”
[pynna kKomnaHui
«MpocseleHne»
40 IToHsiTHE O KUCIOPOACOIEPHKAIIUX bubnuotexa [JOK
KHUCJIOTaX XJOpa U UX COMISAX https://m.edsoo.ru/863e4fd4
41 Baxueilmune coequHeHus xjiaopa u bubnmnoreka [JOK
UX HaxO0XKJICHUE B IIPUPOAE https://m.edsoo.ru/863e4fd4
42 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/863e4fd4
CrpoeHnue u CBOMCTBA ITPOCTOIO 2 Xumus. 8 -9 Kace..
BEILIECTBA CE€PBI. AJUIOTPOITHbBIE OTAOVY AIO "Akanemus
43 MI/IHHpOCBCHIGHI/Iﬂ
Moaudukamnuu cepbl. HaxoxaeHune Pocer”

Cephl U €€ COEAMHEHHM B IIPUPOJIE.

https://urok.eduprosvet.ru/
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XUMHUYECKOE 3arpsA3HEHUE
OKpPY’KaroIlle cpeibl COEAMHEHUSIMU
cepbl. XUMHUUYECKHUE CBOMCTBA CEPHI.

CepoBoaopo1, CTpOEHHUE,

44 ¢du3nvecKkre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/863e4fd4
CBOMCTBa
45 CepHucTas KUCiIoTa U e€ CoJu.
46 CepHast KMCJIOTa U €€ COJIU bubmorexa LHOK
P https://m.edsoo.ru/863e4fd4
47 [IpoMbILIIIEHHOE MTOTYyYEHUE CEPHOU bubnuorexa [JOK
KHCIIOTHI https://m.edsoo.ru/863e4fd4
Brprunciienust Maccel NpoyKTa
48 PEAKLIHUH MO U3BECTHON MaCCOBOM
(06bémHOIN) mone (%) ero BeIXoAa OT
TEOPETHYECKH BO3MOKHOTO
Borunicnenus maccoBoit (00bEMHON)
nonu (%) BeIXOa IIPOAYKTA
49 eaKu(I/m)no PISBGCTIfOf/i }1\I4Kacce bubmorexa HOK
P .. https://m.edso0.ru/863e4fd4
(00BEMY) HCXOTHOTO BEIIECTBA U
MPOIYKTa PEaKIuu
3. Xwumus. 8 -9 knacc..
DI'AOY IO "Axkamemus
50 KonTtponsHas padora o teme " MHHIIPOCBELIEHNUs
Cepa u ee coenuHeHus" Poccuu"
https://urok.eduprosvet.ru/
51 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK

VA - rpynmsl

https://m.edsoo.ru/863e4fd4
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A30T, pacpoCTpaHeHue B IPUPO/IE,

52 (bu3MYEeCKUEe U XUMHUIECCKHE
CBOMCTBA
53 AMMUak, ero pu3nuecKue u bubnunoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/863e4fd4
bu6mmoreka [IOK
>4 Comm ammonms https://m.edsoo.ru/863e4fd4
[TpakTiueckast pabota Ne 5 o Teme
55 "ITonryyeHne amMmmHuaKa, U3y4yeHHe ero
CBOMCTB"
bubmunorexa [JOK
56 Oxennpt asora (1, 11, 111, 1V, V) https://m.edsoo.ru/863e4fd4
AszotHcras kuciora. A3oTHas 4. Xuvms. 8 -9 Krace..
kuciora Hurparsl 1 HUTPUTBL. OI'AOY AIIO "Axanemus
57 XuMH4ecKoe 3arps3HeHne gff;;ﬁ peBeHieHiA
OKpYy’KaromieHn cpeabl COCTMHESHUSIMHU https://urok.eduprosvet.ru/
azoTa
HutpaTel 1 HUTpUTEL. XUMHUECKOE
58 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl bubmmorexa [JOK
https://m.edsoo.ru/863e4fd4
COEIMHEHUSIMU a30Ta
59 docdop, amIoTpoIHbIE
Moudukanuu ¢pochopa
60 Oxkcuasl pocdopa (11, V) u bubmuorexa [JOK
dbocdopnas kuciaora https://m.edsoo.ru/863e4fd4
ITonsiTHE O MUHEPAIBHBIX
61 ynoOpeHusX. 3arps3HeHne bubnmoreka [JOK

MIPUPOAHBIX BOJTOEMOB
COeTMHEHUSIMU a30Ta u docdopa

https://m.edsoo.ru/863e4fd4
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KonTtponpnas pabora o

bubmuorexa [JOK

62
teme"DneMenTsl VA rpynibr" https://m.edso0.ru/863e4fd4
63 Yraepon, ero aJuIoOTpOIHbIE
Mo (HUKAIK U CBOMCTBA
Okcuapl yriaepoaa, ux Gpu3nueckue u
64 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/863e4fd4
CBsI3aHHBIE C OKcHIOM yriiepoaa (1V)
[TpakTiueckue padboTsl Ne 6 o Teme
65 "Tlonyuenue okcuaa yriaepozaa (1V)
Y U3Y4YEHHUE €ro CBOMCTB"
66 VYronbpHas KUCIIOTa U €€ COJTU bubmorexa LHOK
https://m.edsoo.ru/863e4fd4
[IpupoHbIE HCTOYHUKH
YIJIEBOIOPOAOB U UX POIb B OBITY U
67 npoMblnuieHHOCTH. [loHsaTHE O bub6nuoreka [IOK
OMOJIOTHYECKH BaXKHBIX https://m.edsoo.ru/863e4fd4
OpPTraHWYECKUX BEIECTBAX — XKUPaAX,
OesKax | yriieBojax
5. Xwumus. 8 -9 kiacc..
. ®IrAOY JIIO "Akanemus
68 Kpemnnuii, ero ¢puznueckue u MHHIpOCBEIeHUs
XUMHYECKHE CBOMCTBA Poccun"
https://urok.eduprosvet.ru/
Oxkcua kpemuust (1V), kpemHueBas
69 KucioTa, crnkatsl. bop. bopHast bubmorexa LHOK
’ ->Op- HOp https://m.edsoo.ru/863e4fd4
KHUCJIOTA.
70 Boruncnenus maccsl (00b€Ma; H.y.) 6. Xunms. 8 -9 K1ace..

IIPOJIYKTa PEaKLUU 110 JaHHOM Macce

OIr'AOY HIIO "Axkanemus
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(00BEMY) HCXOTHOTO BEIIECTBA,
COZIEPIKAIIETO ONPEICIEHHYIO
MAacCOBYIO JIOJIIO ITpUMeceit

Kontposbnas padora Ne 3 mo teme

MI/IHHPOCBCHIGHI/ISI
Poccun"
https://urok.eduprosvet.ru/

71 «BaxxHeime HeMeTalIbl U UX bubmorexa OK
https://m.edsoo.ru/863e4fd4
COCIUHCHUS.
OO61wast xapakTepHCTHKa 7. Xumwus. 8 -9 xiacc..
XAMHUYECKHUX 3JICMECHTOB — DOI'AOY IO "Axamemus
MI/IHHPOCBCH_IGHI/IH
12 METAJLIOB HA OCHOBAHHUH UX .
Poccun
nonoxenus B [ICXD JI.1. https://urok.eduprosvet.ru/
MeHnpeneeBa
Meramnst A- u b-rpyni.
Meramnudeckas CBI3b U
73 METAJINYECKasl KPUCTAIUIMYECKAS bubnuorexa [JOK
pemérka. 3aBUCUMOCTh (DU3UUYECKUX https://m.edsoo.ru/863e4fd4
CBOMCTB METAJUIOB OT CTPOEHUS
KpUCTAJJIOB
OO0mue XUMHYSCKHEe CBOMCTBA
74 MeTasutoB. OOIIHE CIIOCOOBI bubmuoreka [JOK
MOJIYYEHUS] METAJIJIOB, METAJLTYPTHSL. https://m.edsoo.ru/863e4fd4
CraBel
8. Xwumus. 8 -9 xmacc..
DIIEKTPOJIN3 PAcIIaBOB U paCTBOPOB ®T'AOY JITIO "Axkanemust
75 coJIel KaK OOUH U3 CIIOCOO0B MHHHP,(,) caeteHuA
Poccun
IIOJIy4YEHUS METAIIOB https://urok.eduprosvet.ru/
Brruucnenus mo ypaBHEHUSIM
bu6mmoreka [JOK
76 3JIEKTPOJIH3a PACILUIABOB U

pPacTBOPOB BEIIECTB

https://m.edsoo.ru/863e4fd4
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77

IIonsatue o KOppO31uu MCTAJIJIOB

Pa3nuyHpie TUIIBI BEIUMCICHUH 110

bu6mmoreka [IOK

8 YPAaBHEHUSAM XUMUYECKHUX PEaKLUN https://m.edsoo.ru/863e4fd4
79 Mertamnel A-rpyni. [llenounsie
MeTaJIJIbI
Haxoxnenue B npupoae. CoiicTBa
80 Lueﬂoqlfblx MeTanJIOF;.I[OKCI/II[H " bubmiorexa LIOK
https://m.edso00.ru/863e4fd4
TUAPOKCHUIBI HATPUS U KaJIUs
bu6mmoreka [IOK
81 Ilenotro3eMenbHbIC METALIEI https://m.edsoo.ru/863e4fd4
82 AmoMuHUH
83 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHUIA ATTFIOMUHUS https://m.edsoo.ru/863e4fd4
[TepBoHavanbHBIC IPEACTABICHUS O 9. Xumus. 8 -9 Kace..
KOMIUIEKCHBIX COeMHEeHHUAX. Menp u OT'AOY AIIO "Akanemust
84 cepebpo. IIpencrasnenus 06 %ﬂiﬁ;ﬁ ettt
aMMHUAYHBIX KOMILJIEKcax cepedpa u https://urok.eduprosvet.ru/
MeJu.
85 uuk AMmdorepHble CBOWCTBA bubnnoreka [JOK
OKCHJA U TUAPOKCUIA LINHKA. https://m.edsoo.ru/863e4fd4
86 AMdoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCH/IA IIMHKA
87 Kene3zo.0Oxkcuabl, THAPOKCUIBI U bubnuorexa [JOK
comu xene3a (1) u xxenesa (111) https://m.edsoo.ru/863e4fd4
88 UyryH u cTanp — CIUIaBbI JKEJe3a Bubmiorexa LIOK
https://m.edsoo.ru/863e4fd4
89 IMpakTudeckas padora Ne 9. 10. Xwumus. 8 -9 knacc..

Pemienne OKCIICPUMCHTAJIbHBIX

DOIrrAOY JIIO "Akanemus
MuHnpocBenieHus



https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e4fd4
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https://urok.eduprosvet.ru/
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e4fd4

3aJ1a4 110 TeMe «BaxkHeiinme
METAJUIBI U UX COEIUHEHUS)

Breruncnenust coctaBa cMecei ¢

Poccun"
https://urok.eduprosvet.ru/

90 WCITOJIb30BAaHUEM PEIICHUS CUCTEM bubmoreia OK
. P https://m.edsoo.ru/863e4fd4
ypaBHEHUU
KontponbHast pabora o Teme
91 n n
Mertaubl
bezomacHoe ncnonp3oBaHue
92 BEIIECTB U XUMUYECKUX PEAKIINI B Bubmorexa ITOK
p https://m.edsoo.ru/863e4fd4
ObITy. XUMHUS U 3/J0POBBE. .
XUMHUYECKOE 3arpsA3HEHNE 11. Xumus. 8 -9 kuace..
. P DOI'AOY IO "Axamemus
93 okpyxaroieit cpensl. [lonstue o MHHIPOCBEIICHHUS
MPEEIbHO JONYCTUMOMN Poccun"
https://urok.eduprosvet.ru/
koHueHtpanuu Bemects (IT1K)
DKoJornyeckure mpoodaemsl,
CBSI3aHHBIE C COCTMHEHUSIMU
94 Jepojia, a30Ta, CEPhI, TSHKEIBIX bubmorexa [JOK
YIIIepona, > CEPHL, https://m.edso00.ru/863e4fd4
MeTalsioB.Poibk XuMuu B peleHnu
HKOJIOTMYECKUX MPOOIeM
Ileproauueckuii 3aK0H U
95 IIepuoanueckas cucrema bubnnorexka [JOK
XUMHUUYECKHUX JJIEMEHTOB B CBETE https://m.edso00.ru/863e4fd4
TEOPHUH CTPOEHUS aToMa
12. Xumuwus. 8 -9 kiacc..
AKOHOMEPHOCTH B H3MECHCHHUH
3 ? OMEPHOC 3MeHe O AOY ATIIO "Axagemust
96 CBOMCTB XUMHYECKHUX JJICMEHTOB B MuHnpocBeeHus
Poccun"

UX COCIMHEHUH B IIEpUOAX U
rpymnmax

https://urok.eduprosvet.ru/
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CBoiicTBa KMCIOT, OCHOBAaHUH U

97 COJICH B CBETE MPECTaBICHUN 00 1 bubmmorexa [JOK
p Hu https://m.edsoo.ru/863e4fd4
AJICKTPOJIUTUYECKON JUCCOIHAIIIHI
13. Xwumus. 8 -9 knacc..
DOIrrAOY JIIO "Akanemus
08 OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC 1 MHuHNpOCBeIIeHus
peakiuu. DIEKTPOIIU3. Poccun”
https://urok.eduprosvet.ru/
[TpakTrueckas padota Ne 10.
99 Pemenue skcnepuMeHTaIbHBIX 1 bubnnoreka [JOK
3aj1a4 Mo TeMe «XUMUYECKHUE https://m.edsoo.ru/863e4fd4
peakIum»
100 PesepBHblIit ypok 1
. bubnuorexa [JOK
101 P 1
CSCPBHBI YPOX https://m.edsoo.ru/863e4fd4
bu6nmoreka [JOK
102 P i 1
CSCPBHBI YPOX https://m.edsoo.ru/863e4fd4
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- [.E. Pym3utuc, ®@.I'. ®enpaman Xumus 8-9 kinacc, [Ipocsemenue, 2022
- O.C.I'abpuensn, U.I'.OctpoymoB, C.A.CnankoB. Xumusi: yaeOHHK B 2 "acTsx, 8-9 kiacc.

UsnarensctBo «IIpocsemenuey, 2024

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

N.T. Xomuenko COOpHUK 32124 ¥ YIIPAKHEHUI 110 XUMHH 1/ CPEIHEH IKOIIbI. MOCKBa
Hosas BonHa, 2022
I'.IT. Xomuenko, N.I'. Xomuenko COOpHUK 3a/1a4 10 XUMUH i TocTynaronux B BY 351
Mocksa Hosas BoiHa, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
8-9 Xumus Xumust. 8 -9 knmace.. PDI'AOY AT1O "Akanemus Munnpocsemenus Poccun”
https://urok.eduprosvet.ru/
8-9 Homarnue 3aganus. Xumusi [ DOP "Jlomamnnue 3aganust OcHOBHOE oOiiee oOpa3zoBanue. Xumus". 8-9

knacc. AO MsaarensctBo "llpocsenienue"

I'pynma komoanuit «IIpocBenienuey

Tpenaxep "Obmako
3HaHui". Xumus. 8-9 kiacc

Tperaxep "Obnako 3Harui". Xumus. 8 - 9 xiracc. OO0 "duznkon Jlad"

DOU3NKOH ButpuHa 3I1eKTPOHHBIX 00pa30BaTEIBLHBIX DECYPCOB
MoCKOBCKOH 00J1acTu

8-9

"Xumus". 8 kimacc
Xumus". 9 kinace

VYueOHBIi Kype 10 XMMHHU NpeqHa3HaueH i oOyuaromuxcs 8-9 kiaccos.
Bruttogaer B ce0s mpe3eHTaIly ¢ Teopueil Ui MPOBEACHUS 3aHATHH HIN
CaMOCTOSITENIHHOTO M3Y4eHHs, MOAOOPKH 3aha4 C aBTOMAaTHYECKOH
MIPOBEPKOM pe3ynbTara M acCHHXPOHHBIC 33/1aHHS, BBIIOJIHIEMBIE C
BBIKJTIOUEHHBIM MOHHUTOPOM. Llenbio Kypca siBiisieTcst 3aKkperieHne 6a30BbIX
3HAHMH W OTpabOTKa MPAKTHYECKUX YMEHUH, HEOOXOIMMBIX ydaliumcs B
pamkax ydeOHoro mpenmera "Xumwusa" B 8 kiacce. Pecypc Moxer ObITh
UCIIONB30BAaH KaK OT/ACNBHBIA OHJAWH- Kypc, Tak M B KauyecTBe
JIOTIOJIHUTENBHBIX MAaTepuasioB Juisi paboThl Ha YpOKax XHMHH M OpPH
BBINOJIHEHHH JIOMAIIHUX 33JaHui

Ounnaita-mkona Pokcdopa

8-9

Xumus. 8-9 kimaccel

KommiekcHbIi 00pa3oBaTeNbHBIA MaTepHall M0 XUMHH, BKITFOYAROITHIA
CLIEHApUHU YPOKOB,

ClCHApHUKu U3YYCHHUA TEM, BUIACOYPOKH, DJICKTPOHHBLIC y‘{e6HI)I€
HOCO6I/I${ U TECThI C aBTOMaTI/I‘IeCKOf/'I l'IpOBCpKOfI JUIA UCITOJIB30BAHUS Ha
ypOKax U CaMOITIOATOTOBKHU yqaumxcsl

MpeameTbl PYCCKUI A3bIK U INTepaTypHOEe YTeHue : BuageonopTan



https://urok.eduprosvet.ru/
https://prosv.ru/?utm_source=lecta.ru&utm_medium=referral&u
https://physicon.ru/vitrina
https://physicon.ru/vitrina
https://foxford.ru/
https://primary.mgpu.ru/?subject=chtenie&ysclid=m7lhn9705v633719200

Xumus 8

B DOP X8 mpencrasneno 13 monyield Ha 68 akamemudeckux vacos. B
OCHOBE coJiepKaHHs y4eOHOro Marepuaia jgexar yuyeOHble U IPOBEPOUHBIE
3aJaHusl 1O OCHOBHBIM IOHATHSIM XHMHHM W CHMBOJIMKE, MpaBHIaM
6e3omacHOro o0OpaIieHus ¢ MOCYIOH M PEaKTUBAMHU. CTPOCHHIO BEIIECTBA,
XMMHYECKUM MPEBPAIECHUSAM, OCHOBHBIM KJaccaM HEOPTaHHMYECKHX
BEIIECTB M OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIM peakiusaM. JleTampHO
N3y4aloTCsl CIOCOOBI TOMYYEHUs W XHMHUYECKHE CBOHCTBA OCHOBHBIX
KIIacCOB HeopraHmdecknx BemecTB. (Ocoboe BHUMAaHHE yHEISIETCS
OCHOBHBIM JITOPUTMaM pEIIeHNs 3a/iad Ha oydeHne GpopMyIibl BelecTa
13 KOJMUYECTBEHHBIX JAHHBIX, CIIOCOOBI BBIPA)KEHUS KOJIMYECTBA BEILlECTBa,
CTEXHOMETPHIO, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE

Iudposas nnardopma

Xumus 9

B DOP X9 npencrasneno 10 moxyneii Ha 68 akageMHU4ecKHX 4acoB. B OCHOBE
coziepKaHus y4eOHOTo MaTepuaa JiexxaT ydeOHble U IPOBEPOYHbIE 33/1aHHs
1o oO1Ieit 1 HEOPraHW4ECKONW XUMHHU: AIIEKTPOIUTHYECKOHN TUCCOLUALNK U
peakuusiM B pacTBOpax, XWUMHU ODJEMEHTOB, T'HIPOJH3Y, CKOPOCTH
XMUMHYECKON peaknMu M XMMHYEeCKOMY paBHOBecuio. Ocoboe BHMMaHHE
yIeNsieTcsl TPOBEICHHIO PACYeTOB B DPacTBOpax M CMECSX, a TaKKe
CHUTYaIlsM, KOT/Ia OJIMH U3 PEareHTOB HaXOJHUTCS B M30BITKE WM PEaKIMs
MPOTEKASTe HEMOJIHBIM BBIXOJOM. JleTalbHO U3y4aeTcsl CTPOCHUE aToMa U
NPOCTOTO  BEIECTBA, PACHPOCTPAHCHHOCTh B IPHPOJE, MONy4YCHHE,
(bu3nUecKkre W XUMHYECKUE CBOICTBA, MPUMEHEHHE IPOCTHIX BEIIECTB H
coenquHeHui. [lpakTnueckne 3ajaHus HampaBlieHl Ha (opMupoBaHue
YMEHHS CaMOCTOSATENBHO IUIAaHHPOBATh M IPOBOAWUTH XUMHUYCCKHE
9KCIICPUMEHTHI

Ludposas miardhopma



https://sbereducation.ru/
https://sbereducation.ru/
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