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HOACHUMTEJIBHASA 3AIITMCKA

[TporpammMa o XMMHHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENAX, OOMICH CTpaTeruul OOYyYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE CofepKaHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TeMaM IIPorpaMMbl [0 XUMHH, OIPEEISIET KOIUUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTENIbHOCTH 00YYaroIerocs o OCBOSHUIO y4EOHOTO COJIePiKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOIMH BEIIECTB B MPUPOJIE, O MYTIX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaau3alliM BO3MOXHOCTEH s caMopasBUTHS U (OPMHPOBAHUSA
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM »KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTeCTBEHHO-HAYYHOM IPaMOTHOCTH O0YYarOIUXCS;

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYEecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUUu(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPTAaHMUYECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uzydyeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATUH O XUMHUYEecKOH peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYeT (DOPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumuu
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit mup», «buonorus. 5—7 knace» nu «duzuka. 7 Kiacey.

[Tpu u3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3a/lada y4eOHOro MpelMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, s3blIKa HAyKH, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX PEaKLUi, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XHOE 3HAUECHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOydYaroIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPY’KAIOLIEro MHUpa, HCIOIb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX MpPH peleHuH npolieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4arommxcs T'yMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3J0POBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 vacos (2 gaca B Heieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

YYEBHO-METO/JNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

Xumus. Yaeonuk. 8 knacc. ['abpuensu O.C., OctpaymoB WN.I'., Cnankos C.A. u ap. MockBa. AO
«M3narenscTBO «IIpocsemenue.

Xumus. Yaeonuk. 9 kiacc. ['abpuensa O.C., OctpaymoB WU.I'., Cnankos C.A. u ap. MockBa. AO
«M3narenscTBO «IIpocBemenuer.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poib XMMUM B KM3HM 4YellOBeKa. XUMHUSA B cUCTeMe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBa BelIECTB. ArperarHoe coctosHue BeumiecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cnoXxHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMoOCBsI3b KOJIMUECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XumMudeckue ypaBHeHus. Knaccuduxanus XuMUyecKkux peaxuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, MpaBWIaMU Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpaiieHusi ¢ 1aboOpaTopHBIM O0OpYIOBAaHUEM, M3y4YEHHE W OMHcaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) SIBJIE€HUM, HaOIt01eHNe
U ONUMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBUE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
paszeneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/JIaHHE
MojieNield MOJIEKYIT (IIIapOCTEP>KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NMpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOMy4eHHsI KHCIOpoJa B JIabopaTopuu U
pOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — aloTponHas MOAU(pUKaus
KHCIIOpO/a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHUE YpaBHEHHS, 3K30- U
SHAOTEPMUYECKHE peakIuH. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3JyXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxoxaenue Boxoposa B IMPUPOZE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOcO0bI momydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pPacTBOpHL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTtBope. XuMuueckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBa OkcruI0B. [losyueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. @uU3MYECKUE M XUMHYECKHE CBOMCTBa OcHOBaHuil. llomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus xkucnor. Homenknatypa kucinor. OU3nuecKkue ¥ XUMHUECKUE
cBoicTBa KMCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBoOWcTBa cosiei. [lomyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COECAUHEHHMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OINpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacro3HaBaHUE M HM3YyYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHHE B3aUMOJACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mokapa), 03HaKOMIIEHUE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
M3Yy4eHHUE CBOWCTB Boaopoia (TopeHue), B3aumojieicTBUE Bojopona c okcuaoM wmenu (II)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEW pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIEJOBAaHUE OOPA3[0B HEOPraHMYECKUX BEILIECTB Pa3IMYHBbIX KJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacKM MHAMKATOPOB B pPAacTBOpPax KHUCIOT U LIEJIOYEH, U3ydeHHE
B3aumojeiictBust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTaJlaMH,
peakuuMii HeWTpanu3aluud, NOJIyYeHHE HEepPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PEeLICHUE SKCIIEpUMEHTANIbHBIX 33]a4 110 TeMe «BaxHeliue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE
peakumu

[lepBble TOMBITKH KJIAacCHU(PUKAMM XUMHUYECKHX dJieMeHTOB. [loHaTHe o rpymnmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIC U IETIOUYHO3EMEIbHBIE METAUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMUYECKHX »diemeHToB J[. .
MenneneeBa. Koporkonepuognas u anuHHonepuonHas ¢opmel [lepuoguueckoit cuctemsl
xumuueckux snemeHToB J[. M. Menneneesa. Ilepuonst u rpymnmbl. DU3HUECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTa IO €ro IOJIOKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyINIaM U Mepruoiam.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. JI. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.



Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIporecchl
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBHE THAPOKCHAA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OIBITOB, MILIIOCTPUPYIOIIUX MPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHUE, PEAaKIIUU PA3JIOKEHHS, COCTUHEHNS).

Mesncnpeomemnuie ceasu

Peanuzarus MeXNpeaAMETHBIX CBA3€H MpU M3y4EHUU XMMHU B § Kiacce OCYIIECTBIISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U IOHSATHH,
SIBJISIFOLTUXCSI CACTEMHBIMU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, TEOpHUS, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalusi,  MEePUOJUYHOCTb,  HAOIIOJIEHHE,  IKCIEPHUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOICIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJI, HW30TOIbI,
pPaauOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYECKUU 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTrHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKHUe BETUYMHBI, SAMHHIIBI MU3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorust: porocunres, npixanue, omochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJEC3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeuecTBo M XMMHYECKas peakuus

Ilepuonnueckuin 3akoH. llepuoauueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COEAUHEHMH B COOTBETCTBUM C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPTaHWYECKHX BEIIeCTB. XHUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIacCcaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIIy U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacCTHMIO KaTajlu3aTopa). JK30- H
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonstTe o ckopocTH xumMudeckoi peakuuu. [lonstue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumHueckoM paBHOBecHU. DaKTOpbl, BIMSIOIIME HAa CKOpPOCTb
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIEHUE YPaBHEHUH OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO0/1a JIEKTPOHHOT O OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTH. KaTHOHBI,
aHWOHBI. MeXaHu3M JHCCOLMALMM BEIIECTB C Pa3JIMYHBIMHU BHJIAMH XHUMHUYECKOW CBSI3U.
Crenenp auccoruanyiy. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.



Peakiun woHHOTO OOMEHA. YCJIOBHS MPOTEKAHHUS PEaKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
NpeJCTaBICHUNH 00 3JICKTPOTUTHUYECKOW auccoluanuu. KadecTBEHHbIE peakiud Ha HMOHBL
[TonsiThe o0 rupoIn3e Cose.

XumuuecKkuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W aiMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KHUCJIOT, ILENOYe M cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEpUalIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME ra3a, 00pa3oBaHME BOJbI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUil (FOpeHue, peakluH pa3jokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAaYECTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (DU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJCICTBHE C MeTaUlaMH, HEMETaJUIaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHYECKHME CBOWCTBA, IOJIyu€HHE,
npruMeHeHue. JlefcTBre XJiopa U XJI0pOBOJIOpO/ia Ha OPraHu3M yesioBeka. BaxkHeliue Xiopust
U UX HaXO0XJ/IEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (puU3MUECKHe CBOWMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBojiopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuududeckue). XHUMHYECKHE pPEeakluy,
Jekallue B OCHOBE IPOMBIIUIEHHOIO CIOco0a MOJydeHus cepHoil KucioTel. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakliys Ha cyiabdar-uoH. Haxoxaenue
ceppl U €€ COeIMHEHUH B TMpHUpoAe. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiass xapakTtepucTuka 31eMEeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Npupone, Qundeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUak, ero Gpu3n4eckue u XMMUYEeCKHe
CBOWCTBA, MoyiyueHue u npumeneHue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHEe CBOMCTBRa,
npuMeHeHrne. KauecTBeHHass peaknMsi Ha MOHBI aMMOHHSA. A30THas KHCJIOTa, €€ IOJIydYeHHe,
dusznuecknue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpEeACTaBUTENs Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HEHHE OKPYKAIOLIeH Cpelibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amIoTponHble MOAUPUKALNN
docdopa, ¢puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, noiyyeHue. Mcmosnb3zoBanue ¢ochaToB B KauecTBe
MHUHEPaAJIbHBIX YI00pEHUH.

OO6mas xapakrtepucThka 3jeMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, PACTIPOCTPaHEHHE B
npupoje, huzndecKkue U XMMUIeCKrue cBoicTBa. Ancopoums. KpyroBopor yriepoaa B mpupoje.



Oxcuapl yraepona, UX pU3NYECKUe U XMMHUUYECKHE CBOMCTBA, JIeHICTBHE Ha JKUBbIE OPTaHU3MBI,
NOJy4YeHUE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA 3PQeKT. YTONbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbBIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHHSX YIiepona
(MeTaH, 3TaH, ATWUJIEH, AalETUJIEH, ATAHOJ, IJIMLEPHH, YKCyCHas Kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He(Tb), HNPOAYKTHl HX IepepabOTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTUYECKH Ba)KHBIX BEIECTBAX:
XKHUpax, Oeykax, yrieBoJaXx — M HMX pOJM B KU3HH YelIOBeKa. MarepuaabHOE E€IMHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHECHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4YE€HHE M HPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mnpenctaBieHuss o6 oxcune kpemuums (IV) u
KpeMHUEBOM kuciiote. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4yeHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YEecCKue U XUMHUYECKHUE CBOMCTBA TaJOr€HOB M UX COCIUHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C O0Opa3liamMu XJIOPHUJIOB (TaJIOTCHHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYrJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOIN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMM Ha cynb(aT-WOH W HaONIo/IeHUE IMpHU3HaKa e
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHUIA,
NoJy4eHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocaT-uoH U U3ydeHHE MPU3HAKOB UX NMPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YE€HHE MOJENeH KpUCTAUIMYECKUX pemEToK anmasza, rpadura,
¢bynepeHa, 03HAKOMJIEHHE € MTPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM M YCTpOMCTBOM MpPOTHBOrasa, IMOJydeHUE, COOMpaHMEe, pacllO3HaBaHWE U H3Y4YEHHE
CBOICTB yTJIEKUCIIOTO Ta3a, IPOBEJACHHE KaYeCTBEHHBIX peakuii Ha KapOOHAT U CHIIMKAT-HOHBI
U H3y4EHHE MPU3HAKOB MX MPOTEKaHWs, O3HAKOMJIEHHE C NPOAYKLIHMEH CHJIMKAaTHON
IIPOMBIIIIIEHHOCTH, PEUIEHHE 3KCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeline HeMeTaulbl U
UX COCIMHEHUS».

Metanibl M X cOeIMHEHUS

OOmast xapakTepUCTUKA XHWMHYECKHX OJEMEHTOB — METAJIOB HAa OCHOBAHHUU HX
nosio>keHus B llepnonnueckoil cucreme xumudeckux anemeHToB /1. 1. MenneneeBa u ctpoeHust
atoMoB. CTpoeHne MeTaioB. MeTtaiauyeckas CBsI3b M MeTaJUIMYecKas KpHCTaJUIMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HANpsSOKEHW MeTauioB. DU3WYECKME W XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moaydyeHuss MetaioB. [loHsATHE 0 KOPPO3UHM METANIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHHNA, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: osokeHUe B [leproanyueckoil cucteMe XUMUYECKUX AJ1eMeHTOB /I,
N. MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHHUE B Npupoae. OPU3NYECKHE U XUMHYECKUE



CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: mnojoxkeHue B Ilepuogmdeckon
cucteme xummuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHHEe UX aTOMOB, HaxXOXJEHUE B
npupoje. Puznyueckue U XUMUYECKUE CBOWCTBA MarHusl U Kaiblus. BaxHeie coeanHeHus
KM (OKCUI, THIPOKCHI, COn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux aneMeHToB /[l U.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. Ousnueckue U XUMUYECKHE CBONCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuoanueckod cucremMe XUMUYECKHX d3nemeHToB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u coym xkenesa (II) m xenmeza (III), mx cocra, cBoiicTBa U
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/UIOB W CIUIaBOB, HX (U3HYSCKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNBH30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCIOJIH30BaHUE
BUJICOMATEpPHUAJIOB), HCCIIEOBAHUE CBOWCTB >KECTKOM BOJIBI, MpOIECCAa TOPEHUs Kele3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, alllOMUHUS, LMHKA, xkene3a (II) u xenesza
(III), memm (II), HAOMrOIEHWE W OMKMCAHKME MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
KU ¥ Kbl (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), UCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THJIPOKCH/IA LIMHKA, PEHIEHHE SKCIEPUMEHTAIbHbBIX 3aj1a4 110
TeMe «BaykHel1e MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa u MaTepuainbl B IOBCEJHEBHOM JKM3HM 4YeioBeKa. be3onmacHoe HCIOJIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momomip Mpu XUMUYECKHUX OXOrax Hu
OTpaBJICHUSIX.

XUMHUECKOEe 3arpsi3HEHHE OKpYXKarolei cpeasl (MpeaesibHas JoMmycTUMasi KOHIIGHTPALUs
BeniecTs, gainee — [1/IK). Ponp XxuMuu B perieHu 3KOJ0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHasoB (CTEKIIO, CIIJIaBbl METAIOB, OJMMEPHBIE MaTEPHAIbI).

Mesxicnpeomemmuuie cea3u

Peanu3zanus MexnpeaMeTHBIX CBsI3€i MpU U3YUYEHHUU XMMHU B 9 Kjlacce OCYLIeCTBIISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U IOHATH,
ABJIAIOIINXCSI CACTEMHBIMHU U1l OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: HAay4HbIM (akT, rumoresa, 3aKOH, Teopus,
aHaJIW3,  CHUHTE3,  KIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIIOJIEHHE,  HKCIEPHUMEHT,
MOJIeJTMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTepUAIIbI.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIBbI,
paZivoOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKMM 3apsj, MPOBOAHMKH, MOJIYIPOBOJHUKH,
TUAIIEKTPUKY, (POTO3TIEMEHT, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pelETKa, CIUIaBbl, (U3MYEeCKHe BEINMYMHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoHIIE.

Buonorusi: ¢otocunres, npixanue, 6uocdepa, 3KOCUCTEMa, MHUHEpAIbHBIE YHIOOpPEHHMS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BEIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOIUIMBO, BOJIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00YYEeHHsI XMMHUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B OGH.ICCTBG npaBujiaMM U HOpMaMu NOBCACHUA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCA PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMi U pPaCHIMPEHUE OMbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OpPMALMEH O MEPeIOBBIX JOCTHKECHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSIX 00 YCTpOICTBE
Mupa 1 oOIIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUII B
KOJIJICKTHUBEC, KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTH B O6HI€CTB€HHO HOHC3HOﬁ,
y4yeOHOMCCIIeI0BATENbCKONW, TBOPUECKOW M JAPYIMX BHUAAX JI€ATENBbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH MPH BBIOJHEHUN y4eOHBIX, O3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3AaHUUN yT-Ie6HI)IX IMPOCKTOB, CTPEMIICHUA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOLIU B MPOLECCC STOH y‘~I€6HOI>i ACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJEHHE W TOCTYNKHM CBOMX TOBAapHUINEH C MO3UIMHM HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHOIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHUMaHMS  CYIIHOCTH HAyyHOM KAapTHMHBI MHpa, NPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TMPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPENoid, O poin
XUMHHU B ITIO3BHAHUHU I3TUX SaKOHOMepHOCTeﬁ;

MO3HABATENIbHbIE MOTHUBBI, HalpaBJIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXo/auMBIE Ui OOBSCHEHMS HAOMI0JaeMbIX MPOILECCOB U SBJICHUH, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHHUYECKHUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuI0, MPOEKTHOM M HMCCIEA0BATENbCKON NEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lajbHeHeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHUC NCHHOCTU JKU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 30pPOBbIO,
YCTAaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHHE IMOCIEACTBUI U HENMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS



mpaBujl 0€30TMaCHOCTH TIPU OOpAIIEHUH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3Y4YCHHUIO Mpodeccuii u Tpyaa pa3IudHOro pojia, YBAKEHHE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAaHHBIA BHIOOP WHAWBUAYAIBHOW TPAaeKTOPUU
MPOJOIDKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycnemHol mpodeCCHOHATBLHON ACATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMsI, MOHUMAaHHE [IEHHOCTH 3J0pOBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOEC OTHOIICHHUE K COOCTBEHHOMY (DHM3MUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIO/ICHHSI TIPaBMJI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGI;'I;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJy4aeMbIe TPU U3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM U MyTed MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, SKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B COCTaBC MeTaHpeIIMeTHI)IX p€3yJII)TaTOB BBIACIAKOT 3HAYUMBIC IJId q)OpMHpOBaHI/IFI
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTEe3a, (aKT, CHCTEMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETaxX U MO3BOJISIFOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTENbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

Bba3oBrble Jlornueckue aeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHHM 3HAHWIL:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJ'II/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOH?[TI/ISIMI/I), HUCIIOJIB30BAaTh INIOHATUA IJIsA O6T)$ICHCHI/I$I
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM I KJIACCHU(PUKAUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIUBATh PUUMHHO-CIIEICTBEHHbIE CBSI3U
MEXy 00BEKTaMHU U3YUCHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHaJ'IOFI/II/I), J€JIaTh BbIBO/JbI U 3aKJIFOUCHH S,

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPEOoOPa3OBBIBATh IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOH peakuuu — TMpU pelieHud YydeOHo-
ITIO3HABATCIIBHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIIBHBIX HpeJICTaBJ'IeHI/Iﬁ BBISIBJIATH 58
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKU U3YYa€MbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHNYCCKUX peaKum?I, BBISIBJIIATH O6H.[I/Ie SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJIeILCTBeHHBIC CBsA3HU U
MIPOTUBOPEYHS B U3yYaEMBbIX MPOIECCAX U SBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KadeCTBE WHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O IUIAHUPOBAHHWIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 33 XOJ0M MpOIecca, CAMOCTOSTEILHO MMPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Patora ¢ undopmaunmeii:

yYMEHHUE BHIOUPATh, aHATHU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIUIO PA3INIHBIX BUJIOB
1 GOPM IMPEICTABICHHSI, OTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTEpaTypa
XMMHYECKOTO COJIEp)KaHUs, CIpPaBOYHbIE I[OcoOMs, pecypchl VHTepHeTa), KPUTUYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHSTh Pa3JIMYHbIC METO/IbI U 3aMPOCHI MPU TIOUCKE U 0TOOpEe UHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHNS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMK W WUIIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEI0BATENbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO X03HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

yYMEHHus 3agaBaTh BOINpPOCH (B XoJe auanora M (W) AWCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIIBHO BBINOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeNaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO MCCIEOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIHHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTH TPH PEIIEHUH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Yy4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JICHCTBHIA, ONPECIICHIE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcalbHble Y4eOHbIe AeilicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI JeATeNbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM IOJydyeHHs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTaTa 3asBICHHOM IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, TPe/IaraéMbIe B YCIIOBUH 3a/IaHUH.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB 10 OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUSA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
oOydJarlolmuMucs Hay4dHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUMi, crneuuduueckue s



HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUIbI OCATCIBHOCTU IO IIOJTYYCHHIO HOBOI'O 3HAHUSA, €TI0

UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.
K xonmy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, MpPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMech (OJHOpPOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOI'O
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakus, Kiaccuduxanus
peaxkuuii: peakluy COEAMHEHNUs, peaKLUu Pa3IokKEeHHs, PEaKIIMK 3aMELICHMsI, pEaKIIUU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM A (PEKT peakluy, siApo aToMma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYECKas CBs3b,
HOJISIpHAst M HENoJsipHas KOBAJECHTHas CBA3b, MOHHAsA CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;
WIIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKMX IOHATHH M NPUMEHATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY Ui COCTaBlIeHUs (OopMys BeIeCTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OIpeNieNIATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMM 1o QopmyiaaMm, BHJI XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona [[. Y. MengeneeBa: n1eMOHCTPUPOBATH
NIOHMMAHHE TEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoauueckoit cucTembl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh MOHATUS «IJ1aBHas moArpymnma (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEpPUOIbI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMetoTcsi B Tabnuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB /[. 1. MeHneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (cocTaB M 3apsa] sapa, o0llee YHUCIO JIIEKTPOHOB H
pacnpeneeHue uX Mo dJIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHNYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAILICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;

IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENBHON JESATEIbHOCTH — AHAIU3 U CHHTE3,
cpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3AIHI0, KIacCU(UKALUIO, BBISBICHUE MPUYUHHO-



CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIU,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAaHUS  —  HAONMIOJACHME,  HM3MEpEeHHeE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIH);

ClIeZIOBaTh MpaBWJaM TOJb30BAHUS XMMHUYECKOH TOCYIOM H  JIaOOpaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO
U coOMpaHuIo0 ra3o00pa3HBIX BEUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOW J0JIEN pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYeH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHK U JpyTHe).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHUYECKas pEeakius, XUMUYECKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, pEaKIuh HOHHOIO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbBIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKHCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAaHOBJICHHE, aJJIOTPONHUs, aM(POTEepPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemiéTka, KOoppo3us
METaJUIOB, CIUIaBBl, CKOPOCTh XHUMHUYECKOW peakluH, MPEeACIbHO JOMyCTUMAas
koHneHnTpauus [1JIK BemnecTna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHYECKUX TOHSTHH M MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJIeHHS (GOpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTPENIETSATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAas, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XWMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuoguyeckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nuyaTh MOHATHS «TJIaBHas moxarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHHS, KOTOpbIE HMEIOTCS B TMEPUOAMYECKON Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo IEKTPOHOB U paclpeielieHHe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B UW3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpeEJeax MajblX MEPUOAOB M TJABHBIX MOArPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPraHUYECKHIE BEIIEeCTBA, XMMHUECKUE
peakuuu (IO YUCIAY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKHUX JICMEHTOB);



XapakTepu3oBaTh (ONMUCHIBaTh) OOHIMEe W crHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CJIOXKHBIX BEILECTB, MOATBEPXKIasi ONKUCaHUE PUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMUYECKHX PEaKIIHii;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JTUCCOLMALNU KUCIIOT, 1eJIoueil u conel,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakiuii HOHHOTO OOMEHa, YpaBHEHUS peaKiui,
NOJATBEPKIAIONIMX  CYIIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXAY BeELIeCTBAMHU
pa3INYHbIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXXHOCTHU
IPOTEKaHUs XUMUYECKUX NTPEBPAILECHUI B Pa3JINYHbIX YCIOBUSAX;

BBIYUCIIAT OTHOCUTEIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAMUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON PEaKIINH;

coOuoaTh IMpaBWja I0JIb30BAaHUS XUMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opyIOBaHWEM, a TaK)Ke IMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMH TI0 BBIIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
U COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ras3a);

POBOJUTH PEAKLMH, TOATBEP)KIAIOIINE KAaYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB!
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, CyabdaT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OIEPAIMY MBICITUTENBHON NESTETbHOCTH — aHAJIU3 W CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE IPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUI1 W3YYEHHUs CBOMCTB BELIECTB M XUMMYECKMX PEaKLUH, €CTECTBEHHO-
Hay4yHble METOAbl TIO3HAaHWS — HAOIIOAECHHE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusi — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
51 Boznyx. Kucnopona. [lonsitue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonsarue o kucimorax 3 1 bubnnorexka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
HEOPTraHUYECKUX COCTUHCHUH https://m.edsoo.ru/7f41837¢c
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Tepuonnueckuii 3aKOH U

7

bu6mmoreka [IOK
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IIepnonnueckas cucrema
XHUMHYECKUX dj1eMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

3.2 OKHCIUTEIBLHO- 8 Bu6mnorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCJIBHBIC peaKLII/II/I
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
Peseparoe Bpems 3 https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3ned 1. BemecTBo U XuMH4yecKkHne peakiun
[ToBTOpEeHME U YIITyOJICHHE 3HAHUIT bubmuorexa [JOK
11 5 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edsoo0.ru/7f41a636
DNEeKTPOIUTHYECKAs TUCCOLUALIHS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEaKIUK B paCTBOPaxX https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pasznea 2. Hemerauibl 1 HX cOeIMHEHUS
OO6m1ast XapakTepruCTUKa XUMUYECKHUX bubnuotexa [JOK
2.1 4 1
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
s | e s 6
' PYTIRL L€p https://m.edsoo.ru/7f41a636
COCIMHECHHUS
23| onewemmon vaspymmn, Asor, doctop i | 7 ;  BrGmorealloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHHUS
o | e o s | , ook
' . py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
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Hroro no pazneny

25

Pa3gen 3. MeTaaubl M HX COeIUHEHUA

bu6mmoreka [IOK
3.1 00 7 4
HIAE CBOUCTBA METAILIOB https://m.edso0.ru/7f41a636
. bu6mmorexa [IOK
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemecrBa arepuall 3 eJIOBEKA 3 bubmmorexa LIOK
) TBA M MATEPHUAJIBI B dKU3HU YEIIOBEK
B p . https://m.edsoo0.ru/7f41a636
Uroro no pazneny 4
p BHOE BOEMS 5 bubmuorexa [JOK
C3CPBHOC Bpe https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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