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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TpPeOOBAaHUMN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma 1o XxuMuu Aa€T MOpPECTaBICHUE O IENIsAX, OOIIel cTpareruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4yeOHOTro
peaMeTa, onpeaesseT 00s13aTeIbHOE MPEIMETHOE COJIEP)KaHNE, €r0 CTPYKTYPY IO
pazmenam M Te€MaM, pacOpeleseHMe IO  KjaccaM, pPEeKOMEHIYEMYIO
MOCNIEIOBATEIPHOCT,  M3YYCHHS] XHUMHH C YY4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro IpolLecca, BO3PACTHBIX
ocobeHHoCcTe oOyuaromuxcs. B mporpamme 1o XUMHM — yYUTBIBAOTCS
BO3MOXKHOCTH Y4YEOHOTO MpeaMeTa B peanu3alui TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yjabTaTaM OOydYeHHUS U B
GbOpMUPOBaHUY OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHON  JIE€ATEIHLHOCTH
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIIEKTYAIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha MPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPETHETO
oO1mrero oOpa3oBaHusI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, €ro MpeACcTaBICHUII O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJb UTparoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O TIPEBPAIICHUSX YHEPTUN U
BEUIECTB B MPHUPOJE, O MyTSAX pEUIeHHUs TI00aJbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUYECKOM, IPOJOBOJIBCTBEHHOMN
npo0OJieM, MpoOIeMbI SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
(bopMUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YYAIOIIUXCS, MX 0011eH U (PyHKIIMOHAIBHOM
TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHpOBAHHE MBINUJICHUS W TBOPYECKHX CIIOCOOHOCTEH
OoOyJaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOW Y4eOHON  JeSITenhbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKAX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM JKMU3HU, TaK U B POHECCUOHATBLHON ACSITEbHOCTH;

3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
MPEICTABICHUN O €IMHCTBE MPUPObI U YETOBEKA, SIBISETCS KIIOYEBBIM 3TAlOM B
(bopMHpPOBaHUU €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH 00YYalOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHE 00YJaIONITUXCS.

JlanHple HampaBlieHUS B OOyYEeHUM XHUMHUU OOECIEUYHMBAIOTCS CIEeIU(pUKON
COZICp)KaHUsl TIPEAMETa, KOTOPBIA SBISCTCS TMEJarormyecKyd aJanTHPOBaHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YriyOonéHHBIN Kype XUMUU OCHOBHOTO OOIIIETr0 0Opa3oBaHUsI OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX TIOHATHH XWMHHU, OCHOB
HEOPTaHWYECKOW XMMHH, OCHOBOIIOJIATAIONIMX TPEACTABICHUN OOIIeH XuMHuH |
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coaepKaHUs MPOTPpaMMbI TI0 XUMHH CPOpMHUpOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKOU
peakiuu. O0e 3TH CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUECKHUX MPEACTABICHUHN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepunonnueckoro 3akona /(.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3U;

MIPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKuX 3HAHWUW ITOJOKEHBI AMITMPUYECKU ITOTYUCHHBIC
dakTtel. TeopeTndyeckre 3HaHUS Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMy W o0O0eClneurBalOT OOYydYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M O00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  TMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUHN U3 paHee U3yUCHHBIX YUEOHBIX MPEIMETOB: OKPYKAIOITUI
MHUp, Onosiorus, (u3ruka, MaTeMaTHKa, Teorpadusi, TEXHOJIOTHS, HCTOPHS.

[Iporpamma ocHOBHOTO 0011ero o0pa3oBaHMsl MO XUMHUU (YriayOJIEHHBIM
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (YHIAMEHTAJLHOTO XapaKTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
muddepenumanuss  o0ydeHHUs,  BKJIOYArOmas  NOpPOPWIbHYIO  MOJATOTOBKY
oOydarommxcs W TIOCTEAyIoee CaMOOTpeIeiecHHe B BBIOOpE HAMpaBICHHUS
oOyueHust B IpoUIbHBIX KJaccax.

YrnyOonénHoe wW3ydyeHHWE XUMHUU  CIIOCOOCTBYeT  peanu3alud  3aaad
npodecCHOHaTbHON OPUEHTAIIMY 1 HAIIPaBJICHO HA MPEAOCTABICHUE BO3MOKHOCTH
KOKIOMY OOydYaromemycsi TpOSBUTh CBOW WHTEJUIEKTyallbHbIE W TBOPYECKHE



CIOCOOHOCTH MPU U3YyYEHUH YUYEOHOTO MpeAMETa, HEOOXOAUMBIE IS PO IOJKEHHS
oOpa3oBaHus U JaTbHEHIICH TPYIOBON ACATEIHHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsl B 00PA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayO0aéHHOro, mpo(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUA.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OO0JIACTH IMPAKTUYECKON NEeATEIbHOCTH
4yeJl0oBeKa M OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJIBTYpbl. 3ajada y4eOHOro
IIPEIMETAa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpEAKLUH,
(OpMHpPOBaHUYU U PA3BUTUHN MTO3HABATENILHBIX YMEHUN U CIIOCOOOB JIEATEIbHOCTH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLLEH KyIbTYPHI.

N3yyeHne XUMUM HAPaBIICHO HA TOCTUKEHUE CIETYIOUIUX LIeTEeH:

(GOopMUpOBaHHWE HWHTEJUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

(GbopMHpPOBaHKE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpA, KaK OCHOBBI JUIsl MOHUMAaHUS XMMHYECKOW CTOPOHBI
SIBJICHUI OKPY>KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW TIO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITEIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBaHue  00mIe  (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHpA, MCHOJIb3Ys 3HAHUS U ONbBIT, MOJyYCHHBIE NMPU H3YYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U TPYA0BOM
NESITEIIbHOCTH;

pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
JESTEIbHOCTH, CBSI3AaHHBIM C XUMHEH, MOTHBaLMsA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOILIET0 PO U HAIIPABICHHOCTH JAJIbHEUIIIET0 00yUeHMS;



OCO3HAHME LIEHHOCTH XMMUYECKUX 3HAHUU B KU3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPYKaIOWIEN CPeJI€ U 3J0POBBIO JIOJIEH;

npuoOpeTeHre 00YyYaIOIMMHUCS OMBbITA CAMOIMO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl Pa3JIMYHBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3yuenne ydeOHOTO mpeaMera « XuMus» oTBoauTcs mo 102
yaca B 8 m 9 kijaccax (3 yaca B HEAENIO), TO €CTh 2 4Haca B HEACTIO 3a CUET
obszatenbHON yactu OOIT OO0 u 1 yaca 3a cuét yactu OOIT OO0, hopmupyemoit
y4acTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHu. Bcero 204 wyaca 3a gBa rona
oOyJeHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
VMCTOPUU BO3HUKHOBCHHS W Pa3BUTUS XMUMHUU. XUMHS B CUCTeME HayK. Tena u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETHYECKMX W SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaOJIOJIEHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNE, BBIUMCIICHHUE.
[IpencraBienust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OO0pyaoBaHMe
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MTOPObI 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. BemecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTH 3JIEeMEHTOB. OTHOCHUTENbHAsA aToMHas macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAUHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas Macca cMecu BewecTB. MombHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.

@u3N4eCKne U XMMUYECKUE SBJICHUA. XMMHUUECKash PEAKLUs U €€ IPU3HAKHU.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MOnNeKysipHasg Tteopusd. KuzHb U aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMenieHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB U SIBIICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBanueM. M3ydeHne u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPTaHMYECKUX BEIIECTB — METANIOB M HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHue BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHAE COJbI WIIM MeJa C COJSHOU
KHUCIIOTOM) siBeHUH. O3HAKOMJIEHUE C 00pa3liaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKHUX PpEeaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoI€CTBHE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpoMmartorpadus), MPOBEJACHHE OYUCTKU IOBapeHHON conu. HaOmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHEHHS MACCHI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 10
W3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckre u XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponecchl okucneHus B kuBoil mpupoae. Okcupawl. [IpuMmeneHue kwuciopona.
Cnioco0sbI ToTy4eHus KUCIopoaa B 1abopaTopuu U MpoMbIIeHHOCTH. [ToHsaTHE 0
katanuzartope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
Moaudukamus Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE TSI YKUBBIX OPTaHI3MOB.
Paspyuienue 030HOBOTO CI10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHA B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn — anemenT u npoctoe BeuiectBo. HaxoxaeHrne Bogopoaa B Ipupoze,
bu3nYecKue U XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moyueHus. [lonstue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILIMBA.

Bona. ®dusnueckue cBoumcTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
@dakTophl, BIUSAIONIFE HA PACTBOPUMOCTH TBEPABIX MU Ta3000pa3HBIX BEIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



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

Xumuyeckue cBoiictBa Bojbl. lloHsitue 00 ocHoBaHusix. Illonsitue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHBIE) U
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapogHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3amMOEICTBHUE ¢ METAJJIaMHU, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMH).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenouun, ux cBoiicTBa (B3aUMOJIEUCTBUE C KHUCJIOTHBIMU OKCHIAaMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 006 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIOB IIMHKA W
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHbIe Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha ITpUMeEpPeE cpeaHux cotier. [lomyuenue conen.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHUE, COOMpaHKEe, PACIIO3HABAHUE U N3YUYEHUE CBOMCTB KHCIOPO/Ia;

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

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W WM3yYEHHUE CBOMCTB BOJOPOJIA
(ropenue);

B3aMMOJICHCTBHE BoAopoia ¢ okcuaoMm meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEH pPAacTBOPEHMsI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PacTBOPEHHOIO BEILIECTBA;

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

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3auMoencTBusa okcuaa menu (l1) ¢ pactBopoM cepHOM KHUCTIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

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

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromMoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (CeMencTBaxX) CXOJIHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux dsemeHToB J[. M. MenneneeBa. Koporkoneprnognas u
JuIMHHOMepuoaHas Qopmbl Tabuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymiibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJEKTPOHHAs] OpOMTab. DHEPreTUYECKHEe YPOBHU U MOIAYPOBHU
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 35eMeHToB [lepnognueckoi cucremnl 1. . Menneneena:
pacupenesieHre 3JIEKTPOHOB II0 JHEPreTHUYECKMM YPOBHSM, IIOAYPOBHSIM U
opouransim. Gusnuecknii cmpic [lepuoanueckoro 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 XHMHUYECKOrO 3JIEMEHTAa [0 €ro IOJIOKEHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPUIATENBHOCT XUMUYECKUX 3JIEMEHTOB. XHMHYECKAsl CBA3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue u amop¢Hsbie BenecTa. TUIBI KPUCTAIIINYECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHre CTerneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI W BOCCTaHOBJIEHHs. Oxucinurenu U BoccTaHoBUTENH. CocTaBieHue
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJEKYJI IpPU IOMOIIM PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanus MeXIpeAMETHBIX CBSA3€M INMPU HM3YYEHHMM XUMUM B & Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIIOTE3a, TEOpUs, 3aKOH, aHalu3, CHHTE3, KiIacCU(UKalUs, NEPUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Npolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOAbI, OJIE3HbIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

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



9 KIIACC

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
noHuzauuu). [locrnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX OpOUTANIe aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHUM O CTpoeHuM aroma. CTeneHb OKHCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUYECKOW CBSI3U: HMOHHAs, KOBAJICHTHas (HEmoJsipHasi,
nojisipHasi); OOMEHHBIM W JOHOPHO-AKIIENTOPHBIM MEXaHW3M OOpa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMmolieKysipHble B3aUMOJICHCTBUS (BOJAOPO/HAS CBS3b, CUJIbl BaH-aep-
Baanbca). Tunbl KpUCTaNIMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaNInYecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKIHUM.
Knaccudukanys XuMUYECKUX peakivid MO pa3IMYHbIM MpH3HAKaM (110 YUCTYy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIECTB).

DneMEeHThl XUMUYECKOW TEPMOANHAMUKN. JHEPreTUKAa XUMUYECKUX PEaKIIHA.
TenmoBot 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXHUMHUYECKAM YPABHEHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON PEaKIMu. DHEPrus aKTHUBAIUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOTO paBHOBeCcUS. DaKTOphI, BIMSIOMIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus.  [IporHo3upoBaHue  BO3MOXXKHOCTH  IPOTEKAHUS ~ XUMHYECKHX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKIuu. OKucIUTEIBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAHUEM METO/a AJIEKTPOHHOTO OaaHca.

DNEeKTpoIUuTHYECKasl Juccouuanusl. XHUMHYECKUE pEeaKlMd B pPacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJIEKTPONIUThl. KaThoHbl, aHMOHBL. MeXaHU3M JUCCOLMALMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHI. CTereHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA VOHBI.

I'mppoim3 coneii. loHHbIE ypaBHEHUs TUAPOJIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHNEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

MCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaKUy OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, Ipolecca AUCCOLMALNN
KHCJIOT, IIIeJI0YEeH U COJICH;

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

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
ONPEAEIICHUS XapaKTepa CpeAbl B PpaCTBOPAX KUCIOT, OCHOBAHUI U COJICH;

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

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne AKCOEPUMEHTANbHbIX 337ady 1o TeMaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JACCOLUALIAS.

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapakrtepuctrka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTENbHAS XapaKTEPHCTHKA
COCIMHEHUI HEMETAJIIOB.

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTajllaMd, HEMeTalllaMu, BOJOW, Iueroyamu). XiopoBojopon. CossHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IMOJy4YeHUE, NpUMEHEHHUE. JlelicTBUe Xjopa U
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJICHUE B
npupoze. [loHaTre o KucIopoACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoOW Kkuciortamu). CepoBoaOpoAd, CTpoeHHE, (UIUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMPOQecCHsix.
[Ipumenenue cepHoO KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakIuu Ha CYIb(UT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

OO6mast xapakrtepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKMEe M XUMHUYECKHE CBOMCTBa (OKHCIECHHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(paznmo)keHue M B3aUMOJICHCTBUE CO IIejoyaMu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHe, PU3NIECKUEe U XUMUYECKHE CBOICTBa (00IIHe KakK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peakuuy, JieXKalye B OCHOBE ITOIYYEHUSI a30THOM KHCIIOTHI B POMBIIIIEHHOCTH.



Hutpatet u HuTpuThl.. KauecTBeHHBIC peakiuu HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amnorponHbie Moaudukaruu Gocdopa (6ebiii 1 KpacHbIi dhocdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usndeckrue U XUMHUYCCKHAE CBOKCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUIX. A30THBIE, (hOChHOPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBHE C METaJlIaM{, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoit kucinoramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriaeposa, ux Gu3nNUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPraHU3MBI, MOJIYyYeHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl aTMOChEpHl,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XHUMHUYECKHE CBOMCTBA, TONydeHHMe U  mnpuMeHeHue. KapOoHarsl,
ruApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH U CEITHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yIaepojia: yriieBoaopoAsl (METaH, dTaH, TUJICH, alleTHJICH), dTAHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKU YTIAEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY W IMPOMBIIICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EAMHCTBO OpraHWYEcKHX u
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usmyeckne u XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBasi Kucjora,
CUJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U PUMEHEHUE B OBITY
¥ TIPOMBIIIIEHHOCTH. BakHemme cTpouTenbHble MaTepuabl: KepaMHuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



bop. OcobennocTu crpoeHust aroma. O01IHe MpeacTaBIeHUs O GU3NISCKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucimora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHHE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIOJIeHHe  Tporlecca  OOyIJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HHE XUMUUYECKUX CBOWCTB pa30aBI€HHON 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, 00pa3lamMu a30THBIX U POCPOPHBIX YA0OPEHUN;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEJICHUE KAUE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YECHUE B3aUMOJICUCTBHS KOHUCHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

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

noJlyueHue, coOMpaHue, paclo3HaBaHUE M M3yYeHUE CBOMCTB YTJIEKHCIIOTO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- W CUJIUKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

OO1ue cBoiicTBa MeTauioB. OO0IIast XapaKTePUCTHKA XUMHUYECKHUX 3JIEMEHTOB
— 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
KpUCTaJUTMIECcKas pereTka (MPUMUTHBHAS KyOndecKkast, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsbkeHud  MertauioB.  OOmue
XUMHUYECKUE CBOWCTBA MeTaioB. OOmme crnocoObl TOJMYYEHUS METAaJIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CraBbl (CTajib, YyryH, AIOpaIIOMUHUN, OpoHsa). [IpumeHeHue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMHYECKHE CBOMCTBA (HA MpUMEpe HATpUs U KaJlud), MOJy4eHUe.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepnoanueckou cucreMe xumudeckux 3yemMeHToB [1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxXOXJeHue B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeire coeIuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbIUS B IPUPOJE.

AJOMUHHI: TIoNI0)keHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwot b-2pynn

OOmast xapakTepUCTHKa MeETaUIoB b-rpynm (MOOOYHBIX  MOATPYIMN):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHbIE COCTOSTHUS aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[IepBOHaUaIbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCUHEHUSIX.

Mens u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAEICTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBieHuss 00 aMMHAYHBIX KOMITJIEKCAX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMy HA KAaTUOHBI LIMHKA.

Kenezo: cTtpoeHue atoma, cTeneHH OkucieHus. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nosyueHue. KauecTBeHHbIE peaKkI[uu Ha KaTUOHBI Xkee3a (2+) 1 xkenes3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIOrnYecKre MpoOIeMbl, CBA3aHHbBIE C METAJLUTYPTrUYECKUMU ITPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpa3llaMl METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICHCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UU METAJIIOB;

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

M3Yy4Y€HHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIMS, )KECTKOM BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYEHHS] TUAPOKCUIOB JKele3a, UX XUMHUYECKUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
ENISIVER

uccienoBanne aM(pOTEpHBIX CBOWCTB THUAPOKCHUIA ATIOMUHHUS, THAPOKCUIA
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
BEIIIECTBA U MaTepHuajbl, 00JACTH MX MpUMEHEHHUs. be3omacHoe HCMOJb30BaHUE
BEILIECTB MU XMMUYECKHX peakuuii B ObITy. llepBas momoinb mpu XUMHUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBsie Matepransl 1 TeXHOJNIOTHH. [[pUHINIBI «3€TTE€HOU XUMUWD.



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

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMHU YIJIEPO/Ia, a30Ta, CEPBI, TAKEIbIX MeTaIUIOB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
oOpa30BaHUs KUCIOTHOTO JOX/Is, U3yUYeHHE €T0 BO3ACHCTBUS HA MaTEpPHAIIbI.

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

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE IMPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanumsa XUMHUECKHMX pPEAKIUHA 1O Pa3IMyHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu 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 OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHHUE (TPOIIECC), HAYYHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepUaJIbl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) Te,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJIMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jokeHnue 0eroro CBeTa B CIeKTp.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

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

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MTPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XMW
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIUOHHBIMA POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HaCJIe/IUI0, TOHUMAHHUE 3HAYEHUS XUMUUECKON HAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE, MPOSIBJICHUEC KOMMYHHUKATUBHON KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAHUE ICHHOCTH HAYYHOTO MO3HAHMUS 111 PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJOTHYECKON CpeJIon;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JATbHEUIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJIIOJIEHUST TMpaBui OE30MACHOCTH TpU  OOpaIllEeHUu C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aIbHOT0 XapaKkTepa IKOJIOTHYECKUX MpoliemM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakJaHWHA W MOTPEOUTENs B YCIOBHSIX B3aMMOCBSI3M TPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yNbTaThl 00YYAIOIIUXCS, OCBOMBIIMX IMPOrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



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

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKAX BEIICCTB M XUMHUUYECKUX PEAKIUH; yCTaHABJINBATh
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 AaHAJIOTHH ); PeIaratb KPUTEPUU
Y BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEYMS B M3Y4aeMbIX IIpolieccax U
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIbHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI 3JIEMEHTa), XHMHYecKas GopMmylia W YpaBHCHHE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYacMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeIlleCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIIEHO CTAaBUTh BOIIPOCHI;, aHAJTU3UPOBATh (DAKTHI, BHISBIISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBJIATh €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHUS HEOOXOIUMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUST ¥ BBIBOABI MO PE3yibTaTaM IMPOBEACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIIATh OTYET O MPOJACIIaHHOM padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHaTM3UpOBaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U PA3IUYHBIC MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HMH(pOpMaIUeil; NpUMEHATh MEXIpeAMETHble ((usmueckue 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 U YCTHOM KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOoThl, yueOHOTO MPOEKTA); B XOJI€ [Uajora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHMpPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPETOKESHHOM
3a/auH.

2) ymeHusl y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH pabOThI, OMpeNesTh CBOIO pOJIb, PACHPENesITh 3aJaddl MEXIy
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JEUCTBUS C JACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, ONPEACNIATh KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3aayd: CaMOCTOSATEBHO
BBIOMPATH CIIOCOO pElIeHHs] y4eOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00O0OIIeHUs] W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PpAa3BUTHE MPOLIECCOB,;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BBIBATh YIIIYOJIEHHOE U3YYEHUE KaK B PaMKax OTJEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJb3Yysl CETEBOE B3aUMOJIEUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluyd MpOorpaMMbl YIIIyOJIEHHOTO YPOBHS OOydarouiuecs
CMOTYT JIeTajbHEe OCBOUTh MaTe€pHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHSATUN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMHM»; OCHOBBI HAyYHOTO MBIIUICHUS, BBl JACATEIHHOCTH IO TIOJYyYCHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHusI.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
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), BAJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEITbHAS TJIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAHHE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIUU Pa3I0KEeHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdexT peakuu; SAPO aToMa, JIEKTPOHHBIN CIIOM aroMa, aTOMHAs OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAILICHUMH;

UCITIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIACCy COeMHEHUH 1o hopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocrtaBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHAa ABOTAJIpO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJE JKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJax
MCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIIUIA;

JEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MoJjoxeHus B [leproanueckoil cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoaby U «O0JbIINE EPUOIBDY;

COOTHOCUTH 00O3HAu€HUsA, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIETICHUE UX O DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOXKEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peaklny (110 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKUUH BEUIECTB, 1O
TerioBoMy b PexTy);

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



MOATBEPXKJAs TMPUMEPAMH  MOJICKYJSAPHBIX  YPaBHEHHH COOTBETCTBYOIIMX
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 CBOMCTBA BEIIECTB 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 3JIEMEHTa B COCIMHEHUU,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUETHI M0 YPABHEHUSIM XUMUYECKON pEeaKInu;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOJ0JIeHHuEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
yYpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKIii (MEeTOA0OM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

COOJTI01aTh MpaBwIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPH HCTIOTB30BAHUH
XUMHUYECKOH MOCY/IbI 1 000PYyI0BaHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBHITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO TOJYyYEHHI0 M COOMpPAHUIO Ta3000pa3HbIX BEIECTB
(Bomopoia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHU  XUMHYECKOH  TPaMOTHOCTH,
BKJTFOYAOIIEH YMEHUS 0€3011acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MTOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpeKEHUST
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOyuwaromerocss OyayT chopMuUpOBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yIbTaThl U3yUYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peakius, TeraoBor d3(Q(EeKT peakiuu, Moib, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHWE W BOCCTAaHOBJICHHE, OJJEKTPOJU3, auloTponus, am(pOTEPHOCTb,
XUMHUYECKasl CBSA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJEKYISIPHBIE
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELICHTPUPOBaHHAs KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUH U PUMEHSITh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

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

ONPENENATh BAJECHTHOCTh U CTENEHb OKHUCIEHHUS XMMUYECKHX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (hopmyIie, XapakTep cpeibl B BOJIHBIX pacTBOpax HEOPraHUUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

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

OIKCHIBaTh U XapaKTepu30BaTh Ta0IMUHYI0 Gopmy [leproanueckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBBIX YETHIPEX EPUOIOB;

BBIICTISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U HX
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 IIEKTPOTUTHIECKON TrCcoIManuu, 3akona ['ecca
U €ro CJEICTBHMA, 3aKOHA JEUCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHHS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHUYECKHUX JJIEMEHTOB, MO0 OOpaTUMOCTH, IO YYaCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHWMN, TOATBEpPKAas ATO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKOMN TUCCOLMALIUN KUCIIOT, IIEI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTb MPOIIECCOB THUJPOJIM3a COJIEH  TMOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UUECKUE U XUMHUECKHE CBONCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUi, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, CepeOpo)
1 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacCTBOPOB
(aMMuaK, XJI0pOBOAOPO, cepoBoaopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (1V, VI), cepaucras, cepnas,
azoTHasA, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—llA-rpynmn, amromunus, meau (1), muaka, sxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIIOCOOBI IMOTYYCHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTHI M UX coju, rajgorenuanl kpemuus (V) u dochopa (111 u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISAX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIINH, TOATBEPIKIAIOIINE KaYECTBEHHBIN COCTaB Pa3IUYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJOpUA-, OpoMuI-, MOAUI-, cylb(dar-, (ocdar-, kapOOHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3iIHMUHbIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUEThl MO YPABHEHUAM XUMHUYECKHX PEAKIMA C Y4ETOM HEeJI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuIia 6€30macHoi PaboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MOCYbl U 000pYyI0BaHUS, @ TAKXKE IPaBHIia 00paIeHUs C BEIIECTBAMU
B COOTBETCTBMHM C WHCTPYKIMSMHU BBITIOJHEHHSI JIA0OPATOPHBIX OTMBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMuaka M yrieKHCIIOro ra3a) U perieHUI0 SKCIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM
Kypca, TpEICTaBIsTb pE3yJbTaThl JKCIEpUMEHTa B  (opmMe  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SIMIIMPUUYECKIE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OTEpAIlMM MBICIUTEIBHON NEATEIBHOCTH (aHAIM3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIUU,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOt0IeHue, U3MEPEHNUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHATh  MpaBuja  0e30macHOro  oOpalleHuss € BEIIeCTBaMH,
UCTIOJIb3YEMBIMHU B TIOBCETHEBHOM JKU3HM, TPaBUJIa MOBEICHUS B IIEISAX COepEKEeHUS
3M0POBbSl U OKpY)KAIOIIEW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3/ICICTBUSL Ha JKMBBIE OPraHU3MbI OIpPEACICHHBIX BEUIECTB, MOSACHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAUEHHUE KUPOB, OCIKOB, YIIIEBOIOB ISl OPraHU3Ma YEJIOBEKa;

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



PO MIHHOTO MPEIMETA MPHU MPOIOJDKEHUN 00YUEHHUS Ha YPOBHE CPETHETO OOIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
NIPOBEJICHUS YUCOHBIX HCCIICIOBAaHUHN B YCIOBUAX 00pa30BaTEIbHBIX OpPTraHU3aIlHH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 6 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 19 1 bubnunoreka LIOK

' peaknuu https://m.edso0.ru/7f41837c

Wroro mo pazneny 25

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Ilonstue o razax. 14 1 1 bubmmnoreka HOK

' Kucnopon. Okcuzst https://m.edso0o.ru/7f41837c
29 Bognopoga. Ilonstue o 5 1 bubmuoreka [IOK

' KUCJIOTAX M COJIAX https://m.eds00.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 12 1 1 bu6mmoteka IIOK

' OCHOBaHHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 14 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 46

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€akuuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

3.1 14
XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b. Bu6 LIOK
HOIHOTEKA
2 - 12
3 OKucauTeLHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
Wroro mo pazneny 26
PezepBHOE Bpemst 5
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [ToBTrOpenue u yriybiaeHne 3HaHHIA O 3 Bu6mmoteka [IOK
' BEIIECTBE https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bubnnoreka [JOK
' XMMHYECKUX PEaKIIHii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 12 1 9 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro mo pazneny 34
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 6 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 10 1 bubmmorexa LIOK
' PYTHHEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 11 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edso00.ru/7f41a636
KpeMHUH, ux coequHerus. bop
Hroro mo pasneny 33



https://m.edsoo.ru/7f41a636
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Pasznen 3. Mera/uibl H UX COCIMHCHUA

bu6nmoreka [IOK
A i
3 e > https://m.eds00.ru/7f41a636
bubnunorexa LIOK
2 B i 1 2
3 QKHEUIITNE METAJUTBI M KX COCTUHEHUS 5 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
BeniectBa u maTepuansl B KU3HU YEIOBEKA. bubnnorexa [JOK
4.1 . )
OCHOBBI 2KOJIOTHYECKON TPaMOTHOCTH https://m.edso00.ru/7f41a636
Utoro no pazneny 5
Pa3znen 5. O6001menne 3HaHmii
51 [ToBTOpEHME M 0000IIICHNE 3HAHUIMA 5 9 bubnnorexa [JOK
' OCHOBHBIX pa3/JeoB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Uroro no pazaeny 5)
PesepBHoe Bpems 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



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

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

["abpuensu O. C., Bockob6oiinukona H. I1., SlmrykoBa A. B. HactonbHas kaura
yautens. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: Ipoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanb 111 1a00paTOpPHBIX OIMBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nmocobue k yueonuky O. C. ["'abpuensna
«Xumusy. 8 kmace / O. C. 'abpuensta. — M. : lIpoda, 2021. — 109.

4. T'abpuensH, O. C. Metonnueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 9 xkimace / O. C. 'abpuensta. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol kK yueOHuky O. C. ['abpuensina «Xumus. 8
KJ1acey : Mmetoauueckoe nocodue / JI. . AcanoBa. — M. : Ipoda, 2020

6. Xumus : TexHosiornueckue kapTol K yueOHuky O. C. ['abpuensina «Xumus. 9
Kjaccy : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 xi1.: KoHTpoiasHbIe U TpoBepodHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: JIpoda, 2022. nanHsie

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
https://m.edso0.ru/7f41837c bubanoreka LIOK
https://m.edsoo.ru/7f41a636 bubmmroreka [JOK
http://him.1september.ru/ Equnas komtekmus IIOP: TIpeameTHas KoUTeKIust
«XUMHUSD»
http://school-collection.edu.ru/collection/chemistry/ EctectBenHO-Hay4YHBIC
skcriepuMeHThl: xumus. Komekmusi Poccuiickoro o0mieo0pa3oBaTeasHOTO
rnopraja
http://www alhimik.ru/ Beepoccuiickast oumIiaia mKOJIbHAKOB 110 XUMHUH
http://www.chemistry.ssu.samara.ru/ OcHOBBI XUMUH: SJIEKTPOHHBIN y4eOHUK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry/
http://www.chemistry.ssu.samara.ru/

http://www hemi.nsu.ru/ OTKpBITBIH KOUTSHK: XHUMHUSI
http://www.chemistry.ru/ JlucranimonHas oJIuMITHAA 10 XUMUH:
TEJICKOMMYHUKAIMOHHBIA 00pa30BaTEeIbHBINA MPOSKT
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