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HOACHUTEJBHASA 3AIIUCKA

[IporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIEr0 00pa30oBaHMsI COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUU MPEIoJaBaHus yueOHOTro MmpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NPEIMETHOE COIEpXKAHUE, IPEIyCMATPUBAECT paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP>KAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
polecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromUXCsl, OMPEACIIIeT BO3MOXKHOCTH TPEAMETa ISt
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHMI K pe3ylbTaTaM 00ydeHHsI XUMHH
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JeSITeTbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUS 00yUaIOIIErocs, ero
MIPEJICTABICHUIA O MATEPUAIIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI 1 SKOJIOTHUECKON 0e30MacHOCTH, MTPOOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l U PyHKIITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUECKHX CIOCOOHOCTEH 0o0ydaromuxcs,
HAaBBIKOB WX  CaMOCTOSTCIIbHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIaJblBa€T OCHOBBI I[E€JIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUH
€CTECTBEHHO--HAy4YHOUH IrpaMOTHOCTH 00y4JaroIInuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTHUYECKOE OOpa3oBaHueE
o0ydJaronuxcs.

JlanHble HampaBlieHHUs B OOYUYE€HHH XUMHUHU 00eCredyMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOrO TpeaMeTa, KOTOPBIN SIBISETCS TMEeNarorMyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKN XMMUHU Ha OMPEIETIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHHMUECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpyKkTypa coaep:KaHHsl MPOTpaMMbl MO XUMHH cPOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHbI 1O TMPUHIMITY TOCJIEI0BATEIHLHOTO PAa3BUTHUS 3HAHWM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— IpeJCTaBICHUN 00 AIEKTPOTUTUIECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS pACCMAaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIMU OOBSICHEHHS W TNPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MTOJyYSHHS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM I03HaHus B HayKke. M3yueHne XxumMuu
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHnH XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUUYECKOW HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caM0OO0Opa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MNpHoOIIeHUe oO0yJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  I103HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU HM3YYEHUU XHUMHUHU, NPUMEHATh HMX NpPU peHIeHHH MpodiieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3J0POBbSl U OKPYXArOLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HANPaBIEHHOCTH JJalbHENIIEero o0yyeHusl.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kiacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKyIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BelecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTEINIbHASI MOJIEKYJIIpHast
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKAs peakiuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHYECKOW IMOCYJOW, ImpaBuiaMu paboThl B J1a0OopaTopuu U IpuéMamu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (), usydenme crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TOBAPEHHOW COJHM, HAOJNIOJICHUE U OIHCaHUE
pEe3yNbTaTOB IMPOBEAEHUS OMbITA, WUIIOCTPUPYIOLIETO 33aKOH COXPAHEHHsSI MACChl, CO3/IaHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XMMUYECKHUE CBOMCTBA (pEaKIMK TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snmemeHT M mpocTroe BemecTBO. HaxokneHue BOIOpoJa B MPUPOJE,
dbuznyecKre 1 XuMHUYEeCKHe CBONCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. Kuciaote! u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3ymoiue (OCHOBHBIE, KUCTIOTHEIE, aM(OTepHbIe) U HecoleoOpasyromue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenknatrypa ocHoBanuil. duznueckne M XHMMHYECKHE CBOMCTBA OcHOBaHuul. [lomyuenne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHKME BUACOMATEPHATIOB), HAOIIOIEHHE 00pa3OB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETaJUIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (III€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, HHEPTHBIE ra3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICH
MOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOIA U TPYIIIILI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOrO JJIEMEHTAa IO €ro IOJOKEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [lepronuyeckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentHas (monsipHas " HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
[MHKAa C pacTBOpPaMH KHCIOT M ILIEJIOYEH, IIPOBENECHHUE OIBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).



Mestcnpeomemnvle ceasu

Peanm3zanus MeXKIpeIMETHBIX CBSI3€H MPH M3YYEHUHM XUMHHU B 8 KIIacce OCYIIECTBISETCS
Yyepe3 KCIOJIb30BaHHE KaK OONIMX ECTeCTBCHHO--HAYYHBIX IOHSITHH, TaK W IOHATHH,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MTPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIA (DAaKT, THUIIOTE3a, TEOPHUS, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKkanusi,  MEPUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®wusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIBI,
pPaZOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TEJIO0, O00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, (hM3MYECKHE BEIMYHMHBI, CIUHHIIBI W3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuoauueckas cucremMa xumuueckux osemeHtos /[l U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJBl XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJaccaM HEOPraHMYECKHUX COCIMHEHUH, NE€HETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaus XuMUYECKUX peakluil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHCIICHUsSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIUE HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconranuu. CHIbHBIC U CIa0bIe JJIEKTPOIUTHI.

Peakuuu moHHOoro o6MeHa. YcClIOBHsS NMPOTEKaHUs pEakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJEH B CBETE
IpeCTaBiIeHU 00 3JIEKTPOTUTHYECKOW aucconuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakIuu OT BO3JAEHCTBUS pa3IMYHbIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AMCCOLMALIUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOYKHO HCIIOJIb30BaHME BHUEO MAaTepUalioB), IPOBEJIECHUE



OTIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHWs peakiuil MOHHOro oOMeHa (oOpazoBaHHE
ocajika, BbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, pEaKUUu pPas3IoKEHUs, COCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XHMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaljlaMH, HeMeTalllaMH,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBoJIOpOA, CTpoeHue, (u3NYecKkue M XMMUYeckue cBoMcTBa. OKCHJIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. ColM CepHOIl KMCIOThI, KaUeCTBEHHAsl peaklys Ha cylbpaTr-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmas xapakrepuctuka 37eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHUIUYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOICTBa, nony4yeHue u npumeHeHure. Coau aMMOHMS, UX (PU3HUECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonab3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KadyeCTBE MMHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kucnora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKAIIMK, PaCIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE O OMOIOTHYECKN BaXKHBIX BEI[ECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemuuii, ero Qusuyeckue MW XUMHUYECKUE CBOMCTBa, TOIYYCHHE M MPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NYECKUe M XUMHUYECKHE CBOMCTBA TAJIOTCHOB M MX COSAMHCHHH (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNioB), HaOMIOJeHHEe TMpolecca OOyrJiuMBaHUsA caxapa MOJI  JEeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH W HaONoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3MYECKUMHU CBOMCTBAMU a30Ta, Gocdopa M HX COEAMHEHHM
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMoHUs H QochaT-uOH W U3yUYEeHUE TMPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUeE
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHUJIMKATHOM TMPOMBIIUICHHOCTH, PEUICHNUE KCIEPUMEHTAIBHBIX 3a/1ay Mo Teme «Baxuenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckasi CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoMy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3un. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1€MEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoe€HHE UX aTOMOB, HaxO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimmne coennHeHus
KanbIust (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenieneeBa, CTpO€HHE aTOMa, HaXOXJAeHHE B mpupoae. Ouznueckre U XMMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme Xxumuueckux siemeHtoB JI. .
MenpneneeBa, CTpOEHHE aTOMa, HaxOXJeHHe B npupozae. Ousnyeckne u XMMHUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYECHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MEeTa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BaHHE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs Keje3a B
KUCIoposie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUAEOMATEpUasoB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHHE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HaTpHS,
Kamusl U KaJIblus (BO3MOXXHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB), UCCIIEOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeIme MEeTallyIbl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BewectBa u MaTepuainbl B IOBCEJHEBHOM >KM3HU 4YeoBeKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. llepBas momoiis mpu XUMHUYECKHX O0XOrax u
OTPABJICHUSIX.

XUMUYECKOe 3arps3HeHHE OKpYyKarolen cpepl (MpeaenbHas JOMyCcTUMasi KOHIEHTpalus
BeulecTs, gainee — [1/IK). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJIMMEPHBIE MaTepUaJbl).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEePUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJMPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN 3P HEKT, TEXHOIOTHS, MAaTePUAIIbI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsij, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTOZJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIlecTBa, Ias,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

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

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS NPOTpaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON J1€ATEIHHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMA  POCCHUMCKUMHU  COLMOKYIBTYPHBIMH U JYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMU B OOIll€CTBE MpaBHJIaMU M HOPMaM{ TNOBEIEHUS U
CIOCOOCTBYIOT MpoOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3AIINN 00yYarOIUXCS.

JIn4HOCTHBIE pE3yJbTaThl OTPAXXKAIOT TOTOBHOCTh OOYYarOMIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTALMH U PACIIMPEHUE OIBbITA IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOM HAayKH B JKU3HHM COBPEMEHHOrO OOIIecTBa,



CIOCOOHOCTH BIIAJIETh OCTOBEPHOU MH(OpMAIMEH O MEPeOBBIX TOCTHXKEHUSX U OTKPBITHAX
MHUPOBON M OTEYECTBEHHON XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBe
MHpa 1 001IeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

NPEICTaBICHUA O COIHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOILICHHN B
KOJUICKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH P BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITOJIHEHUH XMMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TOCTYNKH CBOMX TOBApPUINEH C IMO3UIMHM HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE  NPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO PAa3BHTHSI HAyKH M COCTABIISIOLINE OCHOBY ISt
MOHMMAHUA CYHIHOCTH HAYYHOW  KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NMPUPOIBI, B3aUMOCBSA3SIX UYEIOBEKA C MPHUPOTHON CPENIOi, O POIH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HeoOXoauMble 11 OOBSCHEHUS HaOJI0/IaeMBbIX TMPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
UH(POPMALMOHHON M YUTATEIBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHON paboTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B IajbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[I0POBBIM 00pa3 JKW3HW, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBmi1 0€30MacHOCTH TpHU OOpameHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HH,

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MpodeccHii u Tpya pa3IudHOro pojia, yBaXKeHHe K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUU
IPOIOIDKEHHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HMHTEPECOB W CHOCOOHOCTH K XUMHH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycnemHoi mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM CpeIe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHUKY XKU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MUECKOMY W TICHXHYECKOMY 3I0POBEIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHSI paBUJI 0€30MacHOTO MOBEACHUS NP paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIOIINX 3A0POBBIO M KU3HU JTIOJICH;

CIOCOOHOCTH NPUMEHSTH 3HAHMA, MOJydaeMble NPU H3YUYEHHUM XUMHUH, JUIS pEIICHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOid, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTUIECKOTO MBIIIICHHS, YMEHUS PYKOBOACTBOBATHCS UM B
MI03HABATENIbHOM, KOMMYHHKATUBHOM 1 COIMAIEHON MPAaKTUKE.



METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yIbTAaTOB BBIIENAIOT 3HAYMMBbIE A (POPMHUPOBAHUS
MHUPOBO33PEHUST OOILIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
IpoIiece, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 ATHX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCaJlbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIeYHBAaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOU JesTeIbHOCTH.

ITo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUU 3HAHUU:
pPAacKphIBaTh  CMBICA XMMHUYECKHX IOHATHM (BBIIENATH MX XapaKTepHble IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHSITUSMH), UCTIOIH30BATh MOHATHS Ui OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJIEHHWH, BBIOMpAaTb OCHOBAHHSA M KPUTEPUM IS KiaccuUKaLuu
XUMHUYECKHX BEIECTB U XMMHUECKUX pEaKlui, yCTaHAaBIUBAaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMU U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, I€TyKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIIOUCHUS;

yMEHHUE NPUMEHATh B MpoLEecce MO3HAHUS MOHATHS (IPeIMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, IPEOOPa3OBBIBATH IIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
[IO3HABATENBHBIX 33734, C Y4ETOM OSTHUX MOJEIBHBIX IPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKM U3Y4a€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHbIE BONPOCHl B KAau€CTBE MHCTPYMEHTA MO3HAHHUS, a
TaKKe B KayeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U TPOBEJCHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IMpOIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpOBaTh OOOOIIEHHS W BBIBOABI MO pe3yabTaTaM HpPOBEIEHHOIO OINbITA,
UCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHME BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH NH(DOPMALINIO PA3IMUHBIX BUJIOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HaAy4HO-TIONYJISIpHAst IUTepaTypa
XUMHUYECKOTO COJIEp’KaHMs, CIpaBOYHbIe MOocoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3INdHbIe METOJbI M 3allPpOChl IPU MOUCKE U 0TOOpe MH(pOpMaLIUY U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHbBIX 3aj1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEeHHE OMbITa B 00JACTHM HUCIHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJJ€HUE KYIbTYPOH aKTUBHOIO MCIIOJIb30BaHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHPOpPMALIMU U WUTIOCTPUPOBATH pEIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh U aHATU3UPOBATh B Ipoliecce yuyeOHOH M HccienoBaTeabCKon
JEeSTeIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLleW NPUPOAHOMN CPEB.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1elCTBHS:

YMEHHUsS 3aJaBaThb BOMPOCH (B XOJe auamora W (WId) IUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
peJI0KEHHON 3a1a4H;

YMEHUS NPEACTABIATH MOJyYSHHbIE Pe3ysIbTaThl TO3HABATEIBHOMN IESTEIBHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTAaTOB BBINOJIHEHHUS XUMHYECKOIO
JKCIIEpUMEHTa (Ja00opaTOpPHOTO OMbITA, JTA0OPaTOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATENLCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOUIMX Mpo0JieM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ielieHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

YMEHHUE CAMOCTOSITENIHO OMPEACTATh LENH AeSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOonee dS(QQeKTHBHbIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH alroOpuT™M NEUCTBUN MpU
BBIIIOJIHEHUH 33aHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBICHHON IIeNnu,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITPeyIaraéMble B yCIOBUH 33JaHUH.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil pabodeill mporpamMMoOi, BBIIENSAIOT: OCBOCHHBIC
0o0yyarolMMUCST Hay4yHblE 3HAHUSA, YMEHUS U CIOCOOBl JAEHCTBHM, crenudpuyueckue uis
npeaMeTHoOW oOnactu «XUMHS», BUIBl JEATEIbHOCTU IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JI0JII XMMHUYECKOrO 3JIEMEHTAa B COEJUHEHHH, MOJIAPHBIA OOBEM, OKCH[,
KHCJIOTA4, OCHOBAaHHUE, COJb, JJIEKTPOOTPHULATENBHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuus, KiaccUPUKAIMs peakUuid: peaklMM COECIUHEHHUS, PEaKLUHUU pPA3JI0KEHUs, DPEaKIUH
3aMeIlIeHus], peaklluu oOMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKkIiH, TeIIoBoi 3P deKT peakuuu,
A7IpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYEcKas CBS3b,
NOJIIpHAasl U HEMOJSpHAas KOBAJECHTHAas CBSA3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U IPUMEHATH 3TU NOHSTHS IIPU
OINMCAHUU BELIECTB U UX NPEBPALLEHUI;
UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsi cocTaBieHUs (GopMys BEUIECTB U YpaBHEHUU
XUMHUYECKHUX PEAKIIU;
OTIpeeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIIEHUS
AIIEMEHTOB B OWMHAPHBIX COEAMHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COEMHEHUH 10 GopMysaM, BU XMMUYECKOH CBSI3U (KOBaJICHTHAs! M MOHHAs1) B HEOPTaHUYECKUX
COETMHEHUSIX;
packpbiBaTh cMbIci [lepuonnyeckoro 3akoHa Jl. V1. MenaeneeBa: 1eMOHCTpUPOBATh TIOHMMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJIEMEHTOB OT UX IOJOXKEHUS B



ITepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEILECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHs, 3aKOHa ABOrazipo;
ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy I[leproandeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododsas noarpymnna (b-
rpyIIa)», Majable U OOJbIINEe IePUOIbI, COOTHOCUTH 0003HAYEHNUs1, KOTOPhIE UMEIOTCS B TalHIIe
«Ilepnonnyeckass cucremMa xumuueckux dgemeHtoB [I. M. MenneneeBa» ¢ 4YHCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCJIO AJIEKTPOHOB U PacHpeeIeHUE UX MO IEKTPOHHBIM CIIOAM);
KJIaccu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPIraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIMX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P DEKTY);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3INMYHBIX KJIAcCOB,
NOATBEP)KJAs  ONUCAaHME IPUMEpPAMHM  MOJEKYJSIPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUM;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BELIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUY;
IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbHON E€ATEIbHOCTU — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00001IeHre, CUCTEMATH3AINIO, KIacCU(UKAIIIO, BBISIBICHIE TPUIMHHO--CIIEICTBEHHBIX CBSI3EH
— JJI U3Y4YEHUS CBOMCTB BEIECTB M XMMHUYECKHX PEAKLHM, €CTECTBEHHO-HAyYHBIE METOJbI
NO3HAHUS — HaONIOJEHUEe, W3MEpPEHUE, MOJEIMPOBAHUE, OJKCIHEPUMEHT (peajbHbli U
MBICJICHHBIN );
CJIEZIOBATh MPaBWJIaM TIOJIB30BAHUSI XUMHUECKOW MOCYION W J1abOpaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBuiiaM 0OpallleHHsl C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO I'a3000pa3HbIX BEIIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C ONpPENEIEHHONM MAacCOBOM Jao0jei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB (JTaKMyC,
deHondranzent, METUIOPAHXK U APYTHe).

K koHny oOyueHus B 9 kiacce ImpeaMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUM: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CIOKHOE  BELIECTBO,  BAJIEHTHOCTb,
AIIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCIIEHUS, XWMHUYECKash pEeaKlMs, XUMHYecKas CBS3b,
TETUIOBON PQEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, pPEaKIMM HOHHOTO OOMEHa, KaTajiu3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHME U BOCCTAaHOBJIEHHUE, aJIOTPOINMS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJIECHTHAs, MOHHAs, METa/NINUecKas), KpUCTalInuecKas
pemérka, KOppo3usi METAJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIMH, MpeneabHO
nonyctumast koHueHntpauus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSATH 3TU MOHSITUS TIPU
OIMCAHUU BEIIECTB U UX MPEBPALLECHUII;
UCITOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY JUI COCTaBJIEHUS (OpPMYJ BEIIECTB M ypaBHEHHUH
XUMHUYECKHUX PEAKIIUIL;
ONpeAeNATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAENEHHOMY Kiaccy COEIUHEHHH 1o
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJEHTHAs, HOHHAsI, METAJNINYECKasi) B HEOPIraHUUECKUX



COCIMHEHUSX, 3apsi] MOHA M0 XMMHYECKOH (opmyle, XapakTep cpeibl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbIca Ilepuogmueckoro 3akonHa JI. M. MenneneeBa M JEMOHCTPUPOBATH €r0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnmuuHylo (opmy Ilepuogmueckoit cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHas
noarpynna (b-rpynmna)», Mansle U OoJiblIe HEPUOMBI, COOTHOCUTh 0003HAUYEHUS, KOTOpHIE
HUMCIOTCA B HCpHOHH‘-IGCKOfI Ta6JII/IL[€, C YHUCJIIOBBIMH XapaKTCPpUCTUKAMHU CTPOCHUA AaTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apdll sipa, o0liee Yncio 3JIEKTPOHOB U paclpe/esieHne uxX
110 3JICKTPOHHBIM CJIOSIM), 06’b$ICH$ITB O6H_II/IC 3aKOHOMCPHOCTU B UBMCHCHHUU CBOMCTB 3JI€MEHTOB
U UX COCIMHEHHH B Ipeenax MajiblX MepUOJ0OB U INIABHBIX MOATPYII ¢ YYETOM CTPOSHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE IJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUECKUE PEaKIuU
(Mo 4ucly M COCTaBy Y4YacTBYIOUIMX B pEaKUMU BEIIECTB, MO TeIUIOBOMY 3(dekTy, Mo
W3MEHCHHIO CTCIICHEH OKHUCICHUSI XUMHUYECKUX 3JI€MCHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OO0IIKME U creuu(UYEcKue XMMHUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/as OMHCAHUE IPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

COCTaBIISITh YPABHEHUS ANEKTPOIUTUYECKOM TUCCOLMALIMN KUCIIOT, IIeJIouei U coJiel, OJIHbIE U
COKpaIEHHbIE YPaBHEHMSI PEAKIMii MOHHOTO OOMEHa, YpaBHEHUS PEaKIH, MOATBEPKAAOIIUX
CyIICCTBOBAHUC TeHETUYECKOM CBI3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB,

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIUi MOCPEACTBOM COCTABIICHUS
AIEKTPOHHOTO 0allaHca TUX PeaKIINi;

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUS, BOBMOKHOCTU IIPOTCKAHUSA
XUMHYECKHX IIPEBPAILCHHUI B PA3JIMYHBIX YCIOBUAX;

BBIUUCIISATH OTHOCUTEJBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa Mo (opMyjie COEIUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOU pEaKIvH;

coOirofaTh MpaBuiia MOJB30BAHUS XUMUYECKOW MOCYI0M U 1ab0paTOpHBIM 00OpyIOBaHUEM, a
TAK¥XKE IMpaBHJia 06pameH1/1${ C BCIICCTBAMH B COOTBETCTBUH C MHCTPYKIHUAMU I10 BBIITOJHCHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

MPOBOJIUTh PEAKLMM, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB pPa3jUYHBbIX BELIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJOpHI-, OpoMuI-, HOAMI-, KapOoHat-, docdar-, cuamkar-,
cyan)aT-, TUAPOKCUA-UOHEI, KaTHOHBI AMMOHUA )51 HNOHBI N3YUYCHHBIX MECTAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

IMPUMCHATH OCHOBHBIC OIICpaliun MBICIIUTETbHOHN ACATCIbHOCTHU — aHAJIM3 U CUHTE3, CPAaBHCHUC,
0000111eHIEe, CUCTEMATU3alINI0, BBISIBIIEHWE MPUUMHHO-CICCTBEHHBIX CBS3CH — I U3y4YeHUS
CBOMCTB BEILIECTB M XHMHYECKUX pPEaKLMi, E€CTECTBEHHO-HAay4YHbIE€ METOJbl IO3HAHUS —
Ha0JII0/IeHUe, U3MEPEHNE, MOJIEJIMPOBAHNE, IKCIEPUMEHT (peabHbI U MBICIEHHBIN).



8 KUIACC

Ne

HaumenoBanue pa3aesioB U TEM

TEMATHYECKOE IINTAHUPOBAHUE

KosmnuecTBo yacos
KoHTpoJbHbIe IIpakTH4eckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n NporpaMMbI Bcero o0pa3oBaTeJbLHBIE PecypChl
porp padoThI padoThI P pecyp
Pa3nes 1. [lepBoHaYaIbHbIe XUMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
. bubnuoreka IIOK
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 . 1
https://m.edsoo.ru/7f41837c
JEATEIILHOCTH YEJI0BEKa
bu6anorexa IIOK
1.2 BemecTBa u XUMHYECKHE pEaKITUN 15 1 1

https://m.edsoo.ru/7f41837¢c

Hroro no pasaciny

20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

21 Bosznyx. Kucnopoa. ITonsitie 06 6 bubmmorexa [IOK

' OKCcHAax https://m.edsoo.ru/7f41837¢c
29 Bognopoa.Ilonarue o kucinorax u 8 1 bu6nuorexa [IOK

' COMIAX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJacChl 11 1 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axon u Ilepu

Xumuueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

oauyveckasi cucreMa xumudeckux 3jiemMenToB /I. U. MenaesneeBa. CTpoeHue aToMoB.

[Iepuoanueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubmuorexa [IOK
' XAMUYECKUX d1eMeHTOB /1. . https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHne aToma
32 XuMHYeCcKas CBS3b. 8 1 bubmuorexa [JOK

OKHUCIIUTEBHO-

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



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

BOCCTAaHOBUTCIIBHBIC PCAKIITNHN

Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo0.ru/7f41837c
PezepBHOE Bpems 3 buGmorexa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPO'PAMME
9 KJIACC
KosauuyecTBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3jeiioB 4 TeM Konrpoabubie Mpakruueckue (IH(pPOBLIE)
n/n TIpOTrpaMMeI Bceero padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl
Pa3nea 1. BemecTBo 1 XuMHUYeCKHE PeAKIIUU
11 [ToBTOpEeHue u yrioy6nenne 3HaHUH OCHOBHBIX 5 1 bubnuorexa [JOK
' pa3elioB Kypca 8 Kjacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuoteka [JOK
' peaxkiui https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 8 1 1 bubnmnoreka [JOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
HToro no pazueny 17
Pa3znen 2. HemeTasIbl ¥ HX coeTMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHYECKIX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
" bubnmoreka [JOK
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 hitps://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmuorexa [JOK
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 hitps://m.edso0.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKIX
. bubmuorexa [JOK
24 anemeHToB |VA-rpynmel. Yriepon u KpeMHHMA 8 1 2 https://m.edsoo.ru/7f412636
U UX COCTUHEHUS
Htoro no pazaeny 25
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Pazgen

3. MeTa/1i1bl ¥ UX COeIMHEHUS

. bubmuoreka [JOK
31 | Obmpe croiicTea MeTaNNOB : https://m.eds00.ru/7f41a636
3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 16 Egg Sgﬁﬁf:(i%g‘[rou}% 113636
Hroro 1o pazaeny 20
Pa3nen 4. Xumus 1 oKpy:Kawiias cpeaa
bubmuoreka [JOK
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 https://m.edso.ru/7f41a636
Hroro 1o pazaeny 3
PesepBHOE Bpemst 3 bubinorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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