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MNOSICHUTEJIbHAS 3ATINCKA

[IporpamMmma 1O XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHWS COCTaBJICHA HA OCHOBE TPEeOOBaHUI K pe3ynbTaTaM OCBOEHHS OCHOBHOH 00pa3zoBaTelIbHOI IMPOTpaMMEI
OCHOBHOTO o0miero obpaszoBanus, npeacraBieHHEIX B @I'OC 00O, a takke Ha OCHOBE (elepanbHO padoueil MporpaMMBl BOCIIUTAHHUA W € YYETOM KOHIEMIINH IPETo JaBaHus yIeOHOTO
npeaMera «XuMHUsS» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoit denepamuu.

IIporpamma mo xuMuu Aa€T MPEACTABICHHE O ILEJSIX, OOIIeH cTpareruu OOydYCHHs, BOCIMUTAHUS U PA3BUTHS OOYYAIOMIMXCS CPEICTBAMH YYCOHOIO MpEeIMeTa, YCTAaHABIUBACT
00s13aTeNIbHOE MPEIMETHOE COJICPIKAHKE, IPEIYCMATPUBACT PACIPEICICHHE €ro M0 KiIaccaM M CTPYKTYPHPOBAHHUE TI0 Pa3/ieiiaM U TeMaM IPOrpaMMbl 110 XUMUH, OTPEACIsIeT KOTMISCTBEHHbBIC
U KAYCCTBCHHBIC XAPaKTEPUCTHKH COJCPKAHUSA, PEKOMCHIYEMYIO IMOCICIOBATEIBHOCTh M3YYCHUS XHUMHU C YIETOM MEXKIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSI3CH, JIOTHKH Y4eOHOTO
mpoIiecca, BO3PaCTHBIX 0COOCHHOCTEH 00YYaIOUIUXCs, ONPEIENIICT BOZMOKHOCTH MIPEAMETa JUIsl peanu3aliu TPeOOBaHUN K pe3yJbTaTaM OCBOCHHs OCHOBHOM 00pa30BaTEe/IbHON MPOTPAMMBI
HA YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a Takke TPeOOBAaHMI K pe3ysibraTaM OOydYCHHs XHMHUHM Ha YPOBHE IIeJic M3ydyeHHs NpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IO3HABATEIbHOM
eI TETFHOCTH 00yJaIoIIerocs 0 OCBOCHUIO YI€OHOTO COIePIKaHMHs.

3HaHUEe XUMHUH CITY)KUT OCHOBOH ISl (JOPMHUPOBAHUSI MHUPOBO33PEHIS O0YJAIOMIETOCs, €ro MPEACTaBICHAN 0 MaTepHaIbHOM €INHCTBE MHUPA, BAKHYIO POJIb HIPalOT (HOpMUpPYEMEIE
XAMUEH MPECTaBICHAS O B3aUMOIPEBPAIICHUAX SYHEPTHU U 00 SBOIIONMHN BEUIECTB B MPHUPOJIE, O MYTAX PEIICHUS TNTOOANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI Y€JIOBEYECTBA - CBIPHEBOH,
SHEPTeTUUCCKOM, TUIICBON M SKOJIIOTHIECKOW OE30MaCHOCTH, IPOOIIEM 3IPaBOOXPAHCHHS.

N3yuenune xumuu:

»  CHOCOOCTBYET peaH3alny BO3MOKHOCTEH I CaMOPa3BUTHA M (POPMHPOBaHUS KYIBTYpPHI THIHOCTH, e€ 00IIel ¥ (pyHKIIMOHAIEHON TPaMOTHOCTH;

» BHOCHUT BKJaJa B (pOpMHUpPOBAHKE MBIILICHUS M TBOPUCCKUX CIIOCOOHOCTEH OOYYAIOIIMXCS, HABBIKOB UX CAMOCTOSATCILHON YUeOHOH NesITeIbHOCTH, YKCIICPUMECHTAIBHBIX U
HCCIICIOBATEIbCKIX YMEHHM, HEOOXOIMMBIX KaK B IOBCEIHEBHOW KHU3HHU, TaK U B MPO(HECCHOHATIBHOMN ACATCILHOCTH;

» 3HAKOMHT CO CHCHU(DHUKONH HAyYHOTO MBIIIJICHHUS, 3aKJIabIBACT OCHOBBI IIEJOCTHOIO B3IJIs/a HA SAUHCTBO MPHUPOJBI U YCIIOBEKA, SBJSICTCS OTBETCTBCHHBIM ITAIlOM B
(hOpMUPOBaHHUHN €CTCCTBCHHOHAYYHOU TPAMOTHOCTH O0YYarOIIIUXCS;

»  CcrnocoOCTBYeT (hOPMHUPOBAHHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO -HAYYHBIM 3HAHUSIM, K MIPHUPOJIC, K YSIOBEKY, BHOCUT CBOW BKJIA]l B 9KOJOIMYECKOE 00pa3oBaHuUEe
oby4aromuxcsi.

JlaHHBIC HAIllpaBIICHUS B OOYYCHUHM XUMHUH OOCCIICYMBAIOTCS CIICHU(PHKON COIepKaHHS Y4eOHOTO MpeaMeTra, KOTOPBIA SBISACTCS MENAarOTHIeCKH aJalTHPOBAHHBIM OTpakKeHUEM
0a30BOif HAYKH XHMUH HA ONPECIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMuun Ha ypoBHE OCHOBHOT'O 001Iero 00pa30BaHMsi OPHEHTHPOBAH HA OCBOCHUE O0YJAIONIIMHUCS CUCTEMBI IIEPBOHAYAIBHBIX TOHATHHA XUMUHU, OCHOB HEOPTaHUIECKOH XUMUH
1 HEKOTOPBIX OTAEJIBHBIX 3HAUUMBbIX TOHITHI OpraHu4eCKOH XUMHUHU.

CrpykTypa comepikaHUs IPOTPaMMEI TI0 XUMHHK C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJXo0/a K €€ m3ydeHuto. ColepikaHue CKIaJbIBACTCS U3 CUCTEMBI MIOHITHH 0 XUMHYECKOM
9JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHITHA O XUMHUYeCKOW peakimuu. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPTraHWU30BaHBI MO TMPHUHIIMITY TMOCIEIOBATENILHOTO Pa3BUTHS 3HAHUKA HA OCHOBE
TEOPETUYECKUX MPEICTABICHHUA PA3HOTO YPOBHS:

»  aTOMHOMOJICKY/ISIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHKS,

» Ilepuoguueckoro 3akoHa JI.11. MeHmenceBa Kak OCHOBHOI'O 3aKOHA XUMUH;
»  YY4CHHsS O CTPOCHHH aTOMa U XUMHYCCKOU CBSI3H;

» TpeAcTaBICHHI 00 JIEKTPOIMTHUCCKON AUCCOUHUAIIMH BEIIECTB B PACTBOpaXx.

Teoperndeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYCCKU IMOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIEHO OT OIHOTO YPOBHSI K JPYrOMY,
BBIMOJIHSAS (PYHKIIUU OOBSCHCHHUS U MPOTHO3UPOBAHKS CBOWCTB, CTPOCHHUS M BOBMOXKHOCTEH MPAKTHYESCKOTO MPUMEHCHUS U TIOJTYYCHUS H3y4aeMbIX BEIICCTB.

OcBoeHHUE MPOrpaMMbl IO XMMHHU CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHHUS O XUMHUYCCKON COCTABISIONICH HAYYHON KApTHHBI MHpa B JIOTUKE ¢€ CHCTEMHOM MPHPOJIBI,
LEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO M METOJaM IO3HaHWS B Hayke. M3ydeHHWe XWMHHU MPOUCXOIUT C MPUBJICYCHHEM 3HAHUN W3 paHee W3YyYCHHBIX y4e OHBIX MpPEIMETOB:
«Oxpyxatomuiit Mup», «buonorus. 5-7 xknacce» u «Puznka. 7 Kmacce.

[pu u3ydeHHN XUMHU TPOUCXOIUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHUCCKOH JESITEIHPHOCTH YEIIOBEKAa U KaK
OJIHOTO W3 KOMITIOHEHTOB MHPOBOW KYJbTYpBL. 3ajada y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHHUU CHUCTEMBl XMMHYECKHX 3HAHWU - BaXXHEHMNWX (aKTOB, MOHATHH, 3aKOHOB W
TEOPETUIECKUX TOJIOKEHUH, TOCTYIMHBIX 0000MIEHINIT MUPOBO33PEHYECKOTO XapaKTepa, A3blka HAYKH, B MPUOOIICHUNA K HAYYHBIM METO/aM TO3HAHHUS TPU U3yUYE€HUU BEIIECTB U XUMHUYECKUX
peakuuii, B GOpMHUPOBAHUU U PA3BUTUH MMO3HABATEIHLHBIX YMEHUN U MX MPUMEHEHUN B yU4eOHO -IT03HABATENBHON M Y4eOHO-UCCIEA0BATEIHCKON IEATENHHOCTH, OCBOSHHH MPABMII 0€30I1aCHOTO
oOpalieHus ¢ BEIIeCTBAMH B ITOBCEIHEBHOMN KU3HH.

IIpu n3yuyeHUn XUMUU Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs BaXXHOE 3HAYCHHUE MPUOOPENTH TaKUE TSN, KaK:



» (QopmHpoBaHHE WHTEIUIEKTYaIbHO Pa3BUTOM JHMYHOCTH, TOTOBOW K €aMOOOpPA30BaHHIO, COTPYIHHUYECTBY, CAMOCTOSTENLHOMY IMPHHSATHIO PELICHUH, CIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBHAM KU3HM;

> HaNpaBlICHHOCTh OOY4YeHHs HA CHCTEMAaTHYECKOe MpHOOIIeHHe OOYYaIOUIMXCS K CaMOCTOSTENbHONW MO3HABATENBLHON JAEATENbHOCTH, HAYYHBIM METOJAM [O3HAHWUS,
(hOpMUPYIOIIIUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

» obecrieyeHue YCIOBHUE, CIOCOOCTBYIONIMX MPUOOPETCHHIO OOYYAIONIMMUCS OIbITA Pa3HOOOPA3HOU ICATEIHHOCTH, MO3HAHUS M CAaMOIMO3HAHMS, KIFOYCBHIX HABBHIKOB
(KITIOUEBBIX KOMIIETEHIIUH ), UMEIOIUX YHUBEPCAJIbHOE 3HAUEHHE JUISL PA3JIMUHBIX BUIIOB JIESTENBHOCTH,

» ¢opmupoBanue o0IeH (HYHKIIMOHATBHON M €CTECTBEHHO -HAyYHON TPAMOTHOCTH, B TOM YHUCIIC YMEHHI OOBACHSITH M OIICHUBATH SBJICHUS OKPY)KAIOLIETO MHUPA, UCTIONB3Ys
3HAHUS U OTBIT, TIOJIYYCHHBIC IPU U3YYCHUH XUMHUH, IPUMEHATh UX MPH PEUICHUU MPOOJIEM B MOBCEIHCBHOMN JKU3HU U TPYIOBOM NEATCILHOCTH;

»  (GopMHpOBaHHE y O0YYAIOIIUXCS TYMAHUCTUYCCKUX OTHOIICHUH, TOHUMAHHUS [IECHHOCTH XUMHUCCKUX 3HAHUU IS BRIPAOOTKH 3KOJIOTMYESCKH 1Ie7IeCO00Pa3HOTO OBEACHHUS
B OBITY U TPYIOBOH JEATEIFHOCTH B LEIAX COXPAHEHHS CBOETO 3I0POBHSI U OKPYKAOIIEH MMPUPOJHOM CpelbI;

» pa3BUTHE MOTHBALUK K 00YYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIICUEIOBEYECKUX [IEH HOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BEIOOPY TIPOQIIIS ¥ HAIIPABICHHOCTH JANBHEHIIIET0 00yIeHUS.

O01m1ee yrcIo 9acoB, PEKOMEHIOBAHHBIX U M3YUSHUS XUMHH, - 136 gacoB: B § kiacce - 68 gacoB (2 yaca B Henelno), B 9 kiacce - 68 gacoB (2 gaca B HEJEIIO).

COJEPXAHHUE OBYUYEHUA

8 KJIACC

Ilepsonauanvusle xumuueckue noHAMUA

IIpeamer xumuu. Ponmp XMMHU B JKM3HHU 4eloBeka. XUMHA B cucTeMe Hayk. Tenma u BemiectBa. dusndeckue cBOIiCTBa BellecTB. ArperaTHoe COCTOsHHeE BellecTB. [loHsTHe 0
METO/Iax MO3HaHUs B XUMHH. YncThie BenlecTBa 1 cMecu. CriocoObl pa3aesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 1eMeHThl. CHMBOJIBI XUMHUYECKUX JIEMEHTOB. [IpOCTBIe U ClIOKHBIE BeleCTBa. ATOMHO -MOJIEKYJISIpHOE YICHHUE.

Xumudeckas popmyia. BaleHTHOCTh aTOMOB XHUMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCHTENbHAsT MOJIEKYJIsIpHas
Macca. MaccoBasi oIl XMMHYECKOTO 3JIEMEHTA B COSANHEHUH.

Konmuectso Bemectsa. Mousis. Monsipaas Macca. B3anMocBsI3b KOIM4eCTBa, MacChl M YKcia CTPYKTYPHBIX €AMHUI BenecTBa. Pacyérsl o popmMynaM XUMHYECKUX COSTMHEHHUH.

duznyeckre U XUMUYECKHUE SBICHHU. XUMHUUECKas peakiys U e€ IPU3HAKN. 3aKOH COXpAaHEHUsI MacChl BEIIeCTB. XUMHUYecKne ypaBHeHus. Kimaccudukanms XMMUYeCKUX peakunit
(coenuHEeHMS, pa3IOKCHUS, 3aMEIIICHAS, OOMEHA).

Xumuueckuii Ikcnepumenm'.

3HaKOMCTBO C XMMHYECKOH MOCY0H, MpaBmiIaMi paboThl B TabopaTopuu 1 MpuéMaMu o0parieHus ¢ 1abopaTOpHEIM 000pyI0BaHNEM, H3YUEHHUE U ONHCaHUE (PU3NIECKHUX CBOICTB
00pasioB HEOPraHWYECKUX BElleCcTB, HaOmoaeHne (uinueckux (IMUIaBlieHWe BOCKA, TasHHUE JIbJa, pAaCTHPAHHE caxapa B CTYyINKE, KUIEHHUE M KOHJEHCAIMs BOJbI) U XUMHYECKUX (rOpeHHe
CBEYH, NMPOKAJIMBAHWE METHON NPOBOJIOKH, B3aMMOJEHCTBHE Mejla ¢ KUCJIOTOH) SBJICHUH, HAOIIOACHHE M ONMCAHWE NMPU3HAKOB MPOTEKAHMSA XHMHUYECKHX pEakIi (pasioXeHue caxapa,
B3aMMOJIEHiCTBHE CEPHOIl KHMCIOTHI C XJOpHuIoM Oapusd, pasioxenue runpokcuna meau (II) mpu HarpeBanuu, B3auMmoneiicTBHe >kene3za ¢ pactBopoM coiu menu (II), uzyuenue croco6oB
paszeneHus: cMecell (C MOMOIIbI0 MarHuTa, (GpHIbTPOBAHUE, BRITAPHBAHUE, NUCTIILIALUS, XpoMaTorpadus), IPOBEAECHHE OYUCTKY IOBAPEHHON COJH, HAOJIIOACHHE U ONHCAHHE PE3yIbTaToOB
IIPOBECHUS ONbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/laHHe MOJENei MoKy (IIapOCTEPKHEBBIX).

BaxHelimne npeAcTaBUTEIN HEOPraHUYECKHX BellleCTB

Bo3nyx - cmecw razos. CocraB Bo3myxa. Kuciopon - anemMeHT u mpocroe BemiecTBO. HaxokaeHue Kuciopoaa B NpHpoze, (U3MYECKHe W XMMHYECKHE CBOMCTBa (peakiuuu
ropenwust). Okcusl. [Ipumenenne kuciaoposa. CriocoObl NOTydeHHsT KACIOPOAa B J1a00paTOpHUH M MPpOMbIIUIEHHOCTH. KpyroBopot kucioposa B npupojie. O30H - aJuIoTpoIHas MOAU(PHUKALNS
KHCJIOPOAA.

TenoBo#t 3¢ ¢peKT XMMUUYECKOH peaknuy, TEPMOXUMHUYECKHE YpaBHEHUs, 3K30 - M DHJOTEPMHUYECKHE peakUud. TOIIMBO: Yroib M MeTaH. 3arps3HEHHE BO3]yXa, YCHJICHHUE
MapHUKOBOTO 3¢ deKxTa, pazpyIeHne 030HOBOTO CIIOS.

Bomopon - anemeHT u mpocTtoe BemecTBo. HaxoxneHnne Bogopoaa B mpupoje, Gu3ndeckne 1 XUMUIECKHe CBOMCTBA, MPIUMEHEHHE, CIIOCO0B! morydeHust. KucioTs u comm.

MoutsipHbiii 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.



®usnueckue cBoiicTBa BoAbl. Bona kak pactBoputenb. PactBophl. HachlieHHbIE M HEHACHIILIEHHBIE pacTBOPbl. PacTBOpUMOCTh BellecTB B Bojae. MaccoBasi OJisl BEILECTBA B
pactBope. XuMmmdeckue cBoiicTBa BoAbl. OcHOBaHMA. Poib pacTBOpOB B MpHUpPOJE M B XXHU3HH desoBeka. KpyroBopoT Boxmsl B mpupoze. 3arps3HeHHe MPUPOAHBIX Boid. OXpaHa W OYHCTKA
[IPUPOIHBIX BOJ.

Knaccudpukanus neopranumveckux coenuHenuid. Oxcunbl. Knaccubukarms OKCHAOB: cojicoOpasyroniue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHbIC) M HECOJIcoOpa3yrolnue.
Homenknarypa okcunoB. dusnyeckue 1 XUMUYECKUE CBOMCTBa OKCUI0B. [lonyyenue okcuoB.

OcHoBanust. Knaccudukarmsi ocHOBaHM: MENOYNM W HEpacTBOpUMbIe OCHOBaHUs. HoMeHkiaTtypa ocHoBaHuil. Du3nyeckue W XUMHUECKUE CBOWMCTBA ocHOBaHMil. [lomydenue
OCHOBaHUI.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kuciior. @usndeckne 1 XuMUYeCKUe CBOWCTBA KUCIOT. P akruBHocTH MetayuioB H.H. BekeroBa. Ilonyyenue kucior.

Conu. Homenknatypa coneil. @u3ndeckue 1 XuMu4deckue cBoiictBa conei. [loyuenue comnei.

I'enernyeckas cBA3b MEXKAY KJIAaCCAMU HEOPTraHUUECKUX COCOUHEHUM.

Xumuueckuii Ikcnepumenm:

KadeCTBEHHOE OIpeJIeIICHIE COIePIKAaHMS KACIOPOIa B BO3IyXe, MOydeHIe, COOMpaHne, paclio3HaBaHHE U U3yUCHUE CBONCTB KHCIOPO/a, HaOI0ICHIE B3aUMOICHCTBHS BEIIECTB
C KHCJIOPOAOM W YCIIOBHS BO3HHKHOBEHHS W TIPEKpAIIeHUs TOpeHus (Toxkapa), 03HAKOMJICHHE ¢ 00pas3IlaMi OKCHIIOB W ONHCaHWE MX CBOWCTB, IOJyYeHHE, COOMpaHHE, paclo3HaBaHUE U
H3yUYeHHE CBOICTB Bomopona (ropeHue), B3anMoeiictere Bomopoaa ¢ okcuaom Mean (1) (Bo3MOKHO HCIONB30BaHUE BHIICOMATEPHANIOB), HAOIOIeHIE 00pa3IOB BEMIECTB KOIUIECTBOM |
MOITb, HCCIIEJIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUS BEIISCTB C PA3IMYHON pPACTBOPHMOCTHIO, NPUTOTOBJICHHE PACTBOPOB C OIPENCIEHHONH MacCOBOHM [ONel pacTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHCTBUE BOABI C MeTAIaMu (HaTpUeM M KaibliueM) (BO3MOKHO HCIOJB30BaHHE BHACOMATEPUAIOB), HUCCIEIOBAHUE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB,
HaOJI0/IeHHe M3MEHEHHUSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCJIOT M IIeI0YeH, n3yueHne B3aumoieiicteus okcuaa meau (1) ¢ pacTBOpoM cepHO# KUCITIOTBI, KUCIOT ¢ META/UIAMHU, PEAKIIUI
HEWTpaiau3aluy, MoJIyYeHWEe HEepacTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJIHOIO METajljla JAPYTMM W3 PAcTBOpa COJIM, PEUIEHUE SKCIIEPUMEHTANIbHBIX 3a/ay No Teme «BakHeiimue knaccel
HEOPTaHUYECKUX COECTUHEHUI.

Mepuoanuecknii 3akoH u Ilepuoamyeckass cucrema xumuuyeckux 3jemMeHToB JI.M. MenaeneeBa. CtpoeHue aTtoMoB. Xumuyeckas CBsi3b. OKHCIUTEIBHO -
BOCCTAHOBHMTEJIbHbIE peakIu

[epBbIc MOMBITKA KJIACCU(PHUKANNN XUMHYCCKHUX JIeMEHTOB. [IoHATHE O TPyIIax CXOAHBIX 3JCMEHTOB (IICIOYHBIC U MIEI0YHO3EMEbHBIC METAUIEI, TalOTeHbI, HHEPTHBIC Ta3bl).
DIEeMEHTHI, KOTOpBIE 00pa3yrOT aM(OTEPHBIC OKCHIIBI U THAPOKCHIBI.

[epromndaeckuii 3akoH. [lepmomnmueckas cucremMa xumMmudeckux meMeHTOB .M. MenneneeBa. Koporkonepuomanas u mmHHONEepruonHas (opmel [leproamdeckoil cHCTEMBI
xumuueckux snemenToB [1.M. Mengaeneesa. [lepuoas! u rpymnnbl. @U3NUECKUIl CMBICH MOPSIKOBOrO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YeK aTOMOB TepBhIX 20 XUMHUECKUX A1eMeHTOB [leproandeckoit cucremsr JI. .
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA 110 ero noJioxeHuto B Ilepuoauueckoit cucreme J1.M1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI paJiyca aTOMOB XUMUYECKUX DJIEMEHTOB, METAJUTMYECKUX M HEMETAITMYECKUX CBOMCTB 10 TPYIIIaM U TIEPUOJIAM.

3nauenue [lepuogmyaeckoro 3akoHa U [leproandecKoit CHCTEMBI XUMHYECKIX 3JIEMEHTOB JUIS Pa3BUTHS HayKH U npakTuku. [[.11. Menznenees - yu€HbIN U rpak JaHWH.

Xumudeckas cBsi3b. KoBajeHTHas (TOJSpHAS U HEMONSAPHAS) CBA3B. DIIEKTPOOTPHUIIATEIHHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucienus. OKUCIUTETFHOBOCCTAHOBUTENbHBIE peakiiuu. [Ipoiecchl OKUCIeHHs U BOCCTaHOBIEHHS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:

u3ydeHHe 00pa3IoB BEIIECTB METAIOB M HEMETAIUIOB, B3aUMOJICHCTBUE FHIPOKCHIA IMHKA C PACTBOPAMHU KHCIIOT M IIEJI0YCH, MPOBEACHUE OMBITOB, WILTFOCTPUPYIONIUX MPUMEPHI
OKHUCITUTEIHHO -BOCCTAHOBHUTEJIBHBIX PEAKIHid (TOpEHHE, PEAKIIUH PA3II0KEHIS, COCIHMHCHUS ).

Medicnpeomemmuuie céazu

» Peanuzanus MeXNPEeIMETHBIX CBSI3ei NPU M3YYEHHH XUMHU B 8 KJIacce OCYIIECTBIIETCS Yepe3 UCMOJb30BaHHE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHHA, TaK U
MOHSTHH, SBISIOLMXCA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEAMETOB €CTECTBEHHO - HAYYHOTO IUKIIA.

» OOue ecTecTBEHHOHAYYHBIE MOHATHS: HAYYHbIM (DAKT, TMIOTE3a, TEOpUs, 3aKOH, aHAJM3, CUHTE3, KIACCU(UKAIMS, MEPUOAUIHOCTh, HAOIIOJCHUE, IKCIICPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

» Owusuka: MaTtepus, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI, PaIHOAKTHBHOCTh, MOJIEKYJIa, JJICKTPUICCKHUIA 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIIECTBA, T'a3, pU3nuvecKre BeTUINHbI, €IMHUIBI N3MEPEHUS, KOCMOC, IIaHEeThl, 3BE311b1, COHITE.

» buonorust: porocunres, apixanue, onochepa.

» Teorpadus: armocepa, ruapocdepa, MUHEPAIBL, TOPHBIC TOPO/IbI, TOJIE3HbIE HCKOTIAEMbIE, TOITMBO, BOJHBIC PECYPCHI.



9 KJIACC

Beuwjecmeo u xumuueckan peakyus

Ilepuonuueckuii 3akoH. Ilepuoanueckas cucteMa xuMudeckux aneMenTo .M. Menaeneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XMMUYECKUX IEMEHTOB
MEPBBIX TPEX NEPUOJIOB, KAIH, KAJIBIUSI U UX COSAUHEHHH B COOTBETCTBHH C ITOJIOKEHUEM AJIeMEHTOB B [leproandeckoil cucteMe U CTpPOCHHUEM UX aATOMOB.

CtpoeHne BeliecTBa: BUIBl XUMHUYECKOH CBSA3U. THIBI KPUCTAIIMYECKUX PEUIETOK, 3aBUCHMOCTh CBOICTB BEIECTBAa OT THUIA KPUCTAUTMUECKOW PEIIETKH M BHJA XMMUYECKOI
CBSA3H.

Kraccudukanms 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE CBOWCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KilacCaM HEOPraHUYECKHX COCJUHEHHH, FTeHETHYeCKas
CBSI3b HEOPTaHMUYECKUX BEILECTB.

Krnaccudukamms XMUMHUYECKHX peaKuino pa3IuYHbIM IpU3HAKAM

(0 YmcIy M cocTaBy y4acTBYIOUIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3(QEKTy, 0 N3MEHEHHUIO CTENCHEH OKUCICHUSI XUMHYECKUX 3JIEMEHTOB, [0 00PaTUMOCTH, 110 y4acTHIO
KaTainu3aropa). JK30- U SHIO0TEPMHUUECKHE PEaKINH, TEPMOXUMHIECKHE yPaBHEHHS.

[TonsiTre 0 ckopocTH XUMHYECKOH peakunu. IloHsTHE 00 0OPATHMBIX W HEOOPATUMBIX XUMHUIECKUX peaknusax. [IoHATHE 0 TOMOTeHHBIX M T'€TEpOreHHBIX peakuusx. [lonsaTue o
karanuse. [ToHsTHe 0 XMMUYEeCKOM paBHOBeCHH. DaKTOPBI, BIUAIOMINE HA CKOPOCTh XUMUYECKOH PEAKIIMU U MOJIOKEHUE XUMUYECKOT0 PABHOBECH 1.

OKHCIUTENFHO-BOCCTAaHOBUTEJIFHBIE PEAKIIUH, HJICKTPOHHBIM OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW peakiun. CocTaBIeHHEe YpaBHEHHH OKHCIHTEIHbHOBOCCTAHOBUTEIBHBIX
pEeaKLuii ¢ UCIIOJIb30BAHNUEM METO/A HJIEKTPOHHOTO OanaHca.

Teopus 3eKTPOTUTHIECKON TUCCOIMAIIUH. DJIEKTPOIUTHI M HEJIEKTPOIUThl. KaTHoHBI, aHMOHBI. MeXaHU3M AMCCOLMAIH BEIIECTB C PA3INYHBIMU BHAMH XUMHUYECKON CBS3H.
Crenens aucconnanuy. CunbHbIe U c1a0ble AIEKTPOIUTHI.

Peakuyu noHHOro oOMeHa. YCJIOBUSI NMPOTEKAaHHUS PEakKiii HOHHOr0 OOMEHa, MMOJIHbIe W COKpaIl€HHbIE UOHHbIC ypaBHeHMs peakiuid. CBOMCTBA KMCIOT, OCHOBAaHUH M COJIEH B
CBeTe MPEJCTAaBICHUHN 00 3IEeKTPOIUTHIECKO quccormannu. KauecTBeHHBIE peakiuy Ha HOHBL. [IoHATHE 0 THApOIN3E CONeH.

Xumuueckuii Ixcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB - METAJUIOB M HEMETAUIOB (rpadura M ajaMasa), CIOXKHBIX BEIIECTB (XJIOpHIAa HATpus),
HCCIIEJOBAaHHE 3aBHCUMOCTH CKOPOCTH XHMHYECKOW PEakIMU OT BO3JACHCTBHS PAa3IMYHBIX (PAKTOPOB, MCCIICTOBAHHE IJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca IUCCOLUAINT
KHCJIOT, IeNIo4Yel M colieil (BO3MOKHO MCIIOIb30BaHNE BHIEO MaTEepUalioB), TPOBEJCHUE ONBITOB, WILTIOCTPUPYIONINX MPU3HAKK POTEKaHUs peaKkuii HOHHOTO oOMeHa (00pa3oBaHME OCa/IKa,
BBIJIEJICHNE Ta3a, 00pa30BaHHE BOJbI), ONBITOB, WILTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIEHO -BOCCTAHOBUTEIBHBIX PEAKUUH (TOpEHUE, PEAKIMH Pa3I0oKEHHs, COSIUHEHHS), paclo3HaBaHUE
HEOPTraHMYECKUX BEILECTB C HOMOIIBIO KAUECTBEHHBIX PEaKIMi Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/ad.

HemeTtannbl 1 UX coeAMHEHUS

OObmrast xapakrepucTika rajxoreHoB. OCoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEeHH okucieHus. CTpoeHWe M (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB - T'aJOrCHOB.
XUMIYECKHe CBOWCTBA Ha MIPHMEpE XJIopa (B3aMMOAEHCTBHE ¢ MEeTaIaMH, HEMETaJUIaMu, IeJIo4aMu). Xiopooxopoa. CoistHas KHCI0Ta, XUMUUECKHEe CBOMCTBA, MOIYYCHNE, TPUMEHECHNE.
JeiicTBre XM0pa M XJIOPOBOAOPOAA HA OPTaHM3M YeJIOBeKa. BaykHelie XIopuasl 1 HX HaXOXKIECHUE B IPUPOE.

OOmmas xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe CTeneHH okucieHus. CTpoeHue U (HU3MYecKHue CBOMCTBA MPOCTHIX BEIIECTB -
KHCJIOPOAA M CEphl. AJUIOTPOIHBIE MOAMU(UKAMKM KUCIOPOAA U cepbl. XUMHUUYECKHE CBOWCTBa cepbl. CepoBONOPO, CTPOCHUE, (PU3NUECKHE U XMMHYECKHE CBOHCTBA. OKCHIBI CEphl Kak
NIPEACTaBUTEIN KUCIIOTHBIX OKCcUIoB. CepHast KuciioTa, Gu3n4ecKue U XMMUYecKUe CBOHCTBa (00IIne Kak MpeACcTaBUTeNs Kilacca KUCIOT U crieluduieckue). XMMUYECKUe PEaKIUH, JIeKallie
B OCHOBE IPOMBIIUIEHHOT'O CII0co0a IMOJIy4eHus] CEpHOM KUCIOTHL. [Ipumenenue cepHoi kucnotsl. Cony cepHOW KHUCIIOTHI, Ka4eCTBEHHAasl peakuusi Ha cyiabdar -uoH. Haxoxnenue cepsl u eé
COCMHEHUH B IpHpojie. XUMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIei Cpeabl COSANHEHUSIMH Cepbl (KUCIIOTHBIC J0XKAH, 3arps3HEHNE BO3/1yXa U BOZOEMOB), CIIOCOOBI €0 NPEIOTBPAIICHHS.

OOmas xapaktepucTuka 3yeMeHToB VA-rpymmbsl. OcOOSHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHBIE CTENCHW OKHCIEHHSA. A30T, PaclpoCTpaHEHHE B INPHPOAE, (U3NYECKUE WU
XUMHUUYEeCcKHe cBoWcTBa. KpyroBopor azora B mpupoje. AMMHUakK, ero (pu3HYeckne M XMMHUYECKHE CBOMCTBa, IMOJlydeHHEe W npuMeHeHne. Coim aMMOHMSA, X (QU3MYECKHE M XUMHYECKHE
CBOHCTBa, MpuMeHeHne. KauecTBeHHas peaknusi Ha MOHBI aMMOHUSL. A30THasl KUCIIOTa, €€ MojlydeHue, pu3ndeckue U XMMHYECKHe CBOicTBa (00LIMe KakK MpeJCTaBUTENs Kiacca KHCIOT U
cnenudugeckne). Mcmonp3oBaHne HATPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPANbHBIX yIOOpeHHH. XMMHUYECKOe 3arpsA3HEHHE OKpYKalomeld cpelbl COeNMHEHUSIMH a30Ta (KHUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO37yXa, MOYBBI U BOA0EMOB). Dochop, amutoTponHble Moaudukanuu docdopa, Gusudeckne m xummdeckue cBoictBa. Okenn docdopa (V) u dochopnas kucnora,
¢usmgeckne



U XUMHUYECKUE CBOMCTBA, mosryueHue. Mcnons3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX YI0OPCHHUIA.

OOmmas xapakrepucTuka 3yeMeHToB 1Y A-rpynmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpPHbIE CTENEHH OKHCIICHHS. YTJEepoA, aUIOTPOIHbIE MOJU(UKAINY,
pacrpocTpaHeHue B IpUpoie, GU3NYecKue 1 XUMHUYecKUe cBoicTBa. Ancopouus. KpyroBopor yriaepoaa B npupoae. OKkcuisl yriiepoja, ux Gpusnueckre 1 XMMHUUECKHe CBOCTBa,
JIeHCTBHE Ha JKUBBIC OPraHU3MBI, MOJIyUYCHHE W IPUMEHEHHe. JKOJOrHYecKre MpobaeMbl, CBI3aHHbIe ¢ okcuaoM yriaepoaa (IV), rumoresa riio6anbHOro NOTEIUICHHS KiIUMara,
MApHUKOBBIN 3¢ deKT. YronbHas KucioTa M €€ coun, X (pu3nuecKkne M XUMHUYECKHE CBOWCTBA, MONydeHHWE W NpuMeHeHue. KadecTBeHHas peakis Ha KapOOHAT - HMOHBI.
Hcnonp3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauanpHBIE MOHATHS 00 OPraHMYECKHX BEINECTBAaX KaK O COCAWHEHMAX yriaepoaa (MeTaH, 3TaH, 3TWICH, alleTWICH, TAHOJ, INIMIEPHH, YKCyCHas KHCIIOTa).
[IpupoaHbIe HCTOYHHUKH YTIEBOJOPOAOB (Yroib, MPUPOIHBIN Ta3, HEPTh), IPOIYKTHl X NepepadoTku (OSH3MH), MX POJIb B OBITY M MIPOMBIIUICHHOCTH. [1oHATHE 0 OHOIOTHYECKH
Ba)KHBIX BEILIECTBAX: )KUpax, OeNkax, yriIeBoax - ¥ UX POJIH B )KU3HH YeJIOBeKa. MaTepHanbHOE €MHCTBO OPraHMYECKUX M HEOPTaHNIECKUX COCIMHEHHH.

Kpewmnnit, ero ¢pusndeckre 1 XUMHUIECKHE CBOMCTBA, OIy4YeHHE U TpuMeHeHne. CoemHeHNs KpeMHs B mpupoje. Oomue npenctaBieHns 06 oxcuae kpemuus (IV) u
erMHI/IeBOﬁ KHCJIIOTE. CI/IJ'II/IKaTI)I, HUX HUCIIOJIb30BAaHUC B 6I)ITy, B IMTPOMBINIJICHHOCTH. Baxneimue CTPOUTCJIbHBIC MaTCPUAJIbL: KE€paMuKa, CTCKIJIO, OCMCHT, 6eTOH,
xese300eToH. [1pobiieMbl 6€30MacHOT0 UCTIOIB30BaHHS CTPOUTENBHBIX MaTEPUAIIOB B TOBCEAHEBHOI KHU3HU.

Xumuyeckuil 5KCnepumeHnm:

N3Yy4YCHHUC 06pa3110B HCOPTaHUYCCKUX BCLICCTB, CBOMCTB COJITHOM KHUCJIOTBI, IPOBCACHNEC KaUCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUZ -UOHBI U Ha6HIO}IeHI/Ie MIPU3HAKOB HX
NPOTEKaHMsl, OMBITHI, OTpa)karouye (U3UUECKHe M XUMHUYECKHE CBOICTBA TaJlOr€HOB M MX COEJIMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUJIEOMATEPHAJIOB), O3HAKOMIICHHE C
oOpasiamMn  XJIOPHIOB (TaJOT€HHJIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl W €€ COCOMHEHMSIMH (BO3MOJKHO HCIONB30BAHHE BHIEOMAaTEpHalioB), HaONIOAEHHE mpolecca
oOyrnuBaHUs caxapa MOJ JeHCTBHEM KOHIICHTPUPOBAHHON CEpHOW KHCIOTHI, M3YYEHHE XMMHUYECKHX CBOWCTB pa30aBIEHHOW CEpHON KHCIOTHI, IPOBEJCHHUE KauyeCTBCHHOU
peaknuu Ha cyab(paT-uoH M HaOIIOAECHHE ITPU3HaKa e€ MPOTeKaHus, O3HAaKOMIICHHE ¢ (PU3NYECKUMHU CBOWCTBAMH a30Ta, Gocdopa u ux coeauHeHnH (BOZMOXKHO HCIOIb30BaHNE
BH/IEOMATEPHAIIOB), 00pa3amMu a30THBIX U (pochOPHBIX yRoOpEeHNH, MoydeHne, COOnpaHne, paclio3HaBaHUE U U3YYEHHE CBOMCTB aMMHAKa, I OBEJCHNE KaUeCTBEHHBIX PEAKINH
Ha MOH aMMOHHS M ¢ocdar-MoH M H3Y4YEHHE NPHU3HAKOB MX NPOTEKaHMS, B3aUMOJCHCTBHE KOHIIEHTPHPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BAHHUC
BU/ICOMATEPHANIOB), W3y4YEHHE MOJENEH KPHUCTANIMUECKHX PeIETOK anMmasza, rpadura, (ysuiepeHa, O3HAKOMIIEHHE C IIPOIECCOM aJCOpPOIMH PAacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MOoJIy4eHHe, coOUpaHne, paclio3HaBaHUE M U3yUeHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpoBeAeHNEe KaYeCTBEHHBIX PEaKInii Ha
Kap60HaT " CUJIMKAT -UOHBI 1 NU3YYCHUEC IIPU3HAKOB UX NPOTCKAHWA, O3HAKOMIICHUE C HpO}Z[yKHPIeﬁ CUJINKATHOM IIPOMBINUICHHOCTH, PEHICHUC DKCIICPUMECHTAJIBHBIX 3a4a49 110 TEME
«BaxxHelne HeMeTauIbl U UX COCTUHEHUSI.

MeTaJJbl M MX COEAMHEHHUS

OGHIaH XapaKTCpUCTHKa XUMHUYCCKUX 3JIEMCHTOB - MCTAJIJIOB HA OCHOBAaHUU UX ITOJIOKCHHU B HepPIOI[H‘-IeCKOfI CHCTEMC XMMHUYCCKHX DJICMCHTOB III/I MeHﬂeneeBa nu
cTpoeHust aroMoB. CTpoeHHe MeTaIoB. MeTayuindeckas CBsI3b U MeTaJUIMYecKasi KpUCTaIHYecKasi peméTka. DIEKTPOXUMHUUECKUI psl HanpsDKeHUl MeTayuioB. Ouszndeckue u
XMMHUUYeCcKHe cBoiicTBa MeTamuioB. O0mue crocoOb! MorydeHust MeTauioB. [IoHsATHE 0 KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI NX OT Koppo3unu. CIniaBsl (CTaib, 9yTr'yH,
JIIOPATIOMUHUH, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIIIICHHOCTH.

[leno4nble MeTauTbL: Moj0keHne B Ilepronuueckoii cucreme xumudeckux anementoB .M. MenzeneeBa, cTpoeHre MX aTOMOB, HaXOXAeHHE B ipupoje. Puznieckue
1 XMMUYECKHe CBOIcTBa (Ha mpuMepe HaTpus U Kanust). OKCHIIBI M THAPOKCU/IBI HATpUs U Kauusl. [IppuMeHeHne meoYHbIX METAJUIOB U UX COSINHEHHH.

[IlenouHo3eMenbHBIE METAUIBI MarHui M KanbLuil: monokeHue B Ilepuomuueckoil cucrteme xuMudeckux snemeHToB J[.M. MenneneeBa, CTpo€HHME HX aTOMOB,
HaxoXJAeHHue B mpupojae. PU3ndecKue 1 XUMUIECKHE CBOMCTBA MarHus U Kalblus. BaxHelme coequHeHNs Kanblus (OKCHJI, THAPOKCHI, coin ). JKECTKOCTh BOABI U CTIOCOOBI €&
yCTpaHEHHSI.

AmoMuHuii: monoxeHue B Ilepmommueckodt cucreMe Xumudeckux asemeHtoB [[.JM. MenpaeneeBa, CTpoeHHE aToMma, HaxXxoXJAeHWE B mpupoae. Dusuveckue u
XMMHUYECKHE CBOMCTBA aIFOMUHNSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THAPOKCHIA ATFOMUHHS.

Keneszo: nonoxenue B [lepuoauueckoil CUCTEME XMMUYECKUX 3JIEMEHTOB

JI.1. Menneneesa, CTpOCHHE aTOMa, HaXOKAeHHUE B pupoe. Ou3nueckue  XUMHUECKHE CBONCTRA kese3a. OKCHIbl, THAPOKCH bl U coun xenesa (I1) u xemesa (I11),
HX COCTaB, CBOMCTBA U MOITyYECHHUE.

Xumuuecxuii sxcnepumenm:

O3HAaKOMJIEHHE C 00pa3lamMM METAUIOB W CIUIABOB, MX (M3MYECKUMH CBOMCTBAMH, H3y4YE€HHE pE3yJbTaTOB KOPPO3MM METaUIOB (BO3MOXHO HCIIOJIb30BaHHE
BH/ICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBYSI OKCH/IA KAJIBIMS U HATPHs C BOJOH (BO3MOXKHO MCIHOJIb30BaHUE BHJICOMATEPUAIIOB), HCCIIC JOBAHUE CBONCTB JKECTKOW BOJIBI,
nporecca TOpeHus xKejle3a B KUCI0poie (BO3MOXKHO HCIIOIb30BaHNE BUAEOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMH Ha MOHBI (MarHus, KajabLus, aIIOMUHUS,



uunka, keneza (1) u sxenesa (1), memu (11), HabnrogeHHE M OMMCaHHME MPOLECCOB OKPAIIMBAHUS UIAMCHH HOHAMH HATPHS, KalWs W Kaublus (BO3MOXKHO HCIONB30BaHUE
BU/ICOMATEPHAIIOB), UCCIIEA0BaHUE aM(pOTEPHBIX CBOWCTB I'MPOKCHAA ATIOMUHUS U TUIPOKCH/A [IMHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 331a4 110 TeMe «BakHeHIue MeTauisl 1
UX COETUHEHUS.

XuMUS U OKpYyKawIas cpeia

BemecTBa 1 Marepualisl B TOBCEAHEBHOM JKM3HM YellOBeKa. be3onacHoe McIoap30BaHNe BEIMIECTB M XUMHUYECKHX peaknuil B ObITy. [lepBast moMOIIs IPH XMMUYECKHX
0’KOTaX M OTPABICHUSIX.

XuMu4aeckoe 3arps3HeHNe OKpYKaloIIel cpeasl (peaenbHast JoITycTUMast KOHIeHTparus BeniecTs (xanee - [1/1K). Pors xumum B perieHn# SKOJIOTHIECKUX MPOOIIeM.

Xumuveckuil sKcnepumenm:

U3ydeHHE 00pa3IoB MaTePHAIOB (CTEKIIO, CINIaBbl METAJIIOB, MTOJIMMEPHBIC MAaTEPHAIIBI).

Mesicnpeomemnmnuie ceasu

» Peanuzaums MeKXNpeIMETHBIX CBA3EH NP M3Y4YEHHH XMMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHHE KaK OOIINX €CTECTBEHHO -HAYUHBIX MOHSATHH,
TaK ¥ MOHATUH, ABJISIOMINXCA CUCTEMHBIMH JUIS OTJENBHBIX TPEIMETOB €CTECTBEHHO - HAYYHOTO ITUKIIA.

» OO0mme ecTecTBEHHO-HAy4YHbIE NOHSITHS: HAy4HBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIW3, CHHTE3, KiaccU(pUKalus, NEepHOIUYHOCTb, HAOJIIOJCHUE,
IKCIIEPUMEHT, MOJICJIMPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE, TAPHUKOBBINA 3()(EKT, TEXHOJIOTHsI, MAaTEPHAIIBL.

» ®wusmka: Mmarepusi, aToM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIbl, PaJMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIl 3apsili, MPOBOJHUKH,
MOJYTIPOBOJHHKH, AUAICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPHCTAITMYECKast
penIérka, CruIaBbl, GU3MUECKHE BETUIHHBI, ANHHUIBI H3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, INTAHETHI, 3BE3/161, CoHIIe.

»  buonorus: ¢dorocuHTE3, ABIXaHKE, OHochepa, IKOCUCTEMa, MUHEPaJIbHBIE yJ0OPEHNS, MUKPOIJIEMEHTBI, MaKpO3JIEMEHTHI, TUTATEIIbHbIC BELIECTRA.

» Teorpadus: armochepa, ruapocdepa, MUHEpabl, TOPHBIE OPObL, TIOJE3HBIC HCKOIIAEMBIC, TOILTHBO, BOIHBIC PECYPCHL.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 10 XUMHUHN HA YPOBHE OCHOBHOT' O OBHIEI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ysbTaThl OCBOSHHUSI POrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMsl AOCTUTAIOTCS B XOA€ OOY4YEHUsS] XMMHUU B €IMHCTBE Y4€OHOW M BOCHMTATEIHbHON
JACATCIBHOCTH B COOTBECTCTBUU C TPAAUITUOHHBIMHA pOCCHﬁCKHMH COIMUOKYJIbTYPHBIMU U NYXOBHO-HPABCTBECHHBIMU IICHHOCTAMU, IPUHATHEIMU B O6H_ICCTBC IpaBujiaM1 U HOpMaMH1
MIOBEJICHUS U CIIOCOOCTBYIOT IIpOIieccaM CaMOIIO3HAHUSA, CAMOPA3BUTHS U COLMATHN3AIINH 00yYarOI X CSl.

JInuHOCTHBIE pPE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTH o6yqalou11/1xc;1 PYKOBOJACTBOBATHCA CHUCTEMOM ITO3UTHUBHBIX IEHHOCTHBIX OpI/IeHTaHI/Iﬁ u pacHIup€HUE€ OIIbITa
JIeSITEeTFHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

RAMPUOMUYECKO20 60CHUMAHUA:

» IICHHOCTHOT'O OTHOMICHHS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY W HAYYHOMY HACJIEIUIO, TOHUMAHUS 3HAUYCHHS] XUMUYECKON HAYKH B KHU3HH
COBPEMEHHOTO OOIMIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW MHPOPMALMEH O MEPEIOBEIX TOCTIKEHUSAX M OTKPHITUIX MHUPOBOH M OTEYCCTBCHHOW XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOIMCTBE MUpa 1 00IIEeCTBa;

2PaXxcoancKozo 60CRUMAHUA:

> MPEACTABJICHUA O COHHAJIBHBIX HOpPMax W HpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBEC, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTU B 06LHeCTBeHHO
MOJIE3HOH, Y4eOHO - MCCIEeIOBATEbCKOM, TBOPYECKOW M IPYTMX BHUIAX JEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW NEATEIBHOCTH TNPH
BBITTOJIHEHUH yYeOHBIX, TO3HABATEIBHBIX 33124, BEITIOTHEHUHN XUMUYIECKHIX SKCIIEPHUMEHTOB, CO3aHUN yIeOHBIX MMPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoLecce 3TOW y4eOHOW IeSTeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE IOBEICHHWE M IIOCTYNKH CBOMX TOBAapHIICH C MO3HUIIUU
HpPaBCTBCHHBIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHusA HOCHG}ICTBI/Iﬁ IMOCTYIIKOB,

UEHHOCHU HAYYHO20 NOZHAHUA:

» MHPOBO33PEHUYCCKHUE IMPEICTABICHUS O BEIIECTBE M XUMHUYCCKOW PEAKIMH, COOTBETCTBYIOIIAE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOIIHE
OCHOBY ]IS IIOHMMAaHUS CYITHOCTH HAYYHOW KapTHUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3IX YEJIOBEKa C
MPUPOIHON Cpeioi, O POIU XMMHUH B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;



>

MO3HaBaTEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYy4YE€HHE HOBBIX 3HAaHMH MO XUMHH, HEOOXOJMMBIE MJIsl OOBSCHEHHs] HAaOJII0AaeMbIX HPOLIECCOB U SIBICHHU,
MO3HABATEJILHOM, MHPOPMAMOHHON M YHUTATEIbCKOW KyJBTYpPBI, B TOM YHCJIE HaBBIKOB CaMOCTOSTEILHOH paboThl ¢ y4eOHBIMHU TEKCTaMH, CIIPaBOYHOU
JIMTEPaTypOH, JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YUEHHIO U TI03HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K caMO00OpPa30BaHHIO, IPOEKTHOM M UCCIIE0BATEIbCKON AESTEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS 00y4€HH B JaJbHEHIIIEM;

dopmuposanusn Kynbmypsl 300po6ba:

>

OCO3HaHWE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY 310POBBIO, YCTAHOBKHU Ha 3[JOPOBEIN 00pa3 KH3HHU, OCO3HAHKE ITOCIEACTBUH 1 HETIPUSTHE
BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS ANKOT OIS, HAPKOTHKOB, KYPEHHs), HECOOXOINMOCTH COOIIIOACHHUS TPAaBHII OE30TTACHOCTH IIPH 0OPAIICHHH ¢ XUMHUIECKUMHU
BEILECTBAMH B OBITY M PeallbHON KHU3HHU;

mpydoeozo eocnumanun.

MHTEpeC K MPaKTHYECKOMY M3Yy4eHHIO Ipodeccuil U TpyJa pa3iIMYHOro poja, YBaXXCHUE K TPYILY U pe3ysbTaraM TPYHOBOH JEATeIbHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS MPEMETHBIX 3HAHUH 110 XMMHH, OCO3HAHHBIA BBIOOP MHIUBUAYAJIHHON TPAeKTOPHH MPOJIODKEHUS 00pa30BaHUs C yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIeNHOW NMPodecCHOHAbHON AESTEIPHOCTH U Pa3BUTH HEOOXOANMBIX
YMEHHI, TOTOBHOCTb aJIalITUPOBATHLCS B MIPOGECCUOHATILHOM Cpejie;

IKOJ102U4eCKo20 éocnumanus.:

>

OKOJOIrH4€CKHU uenec006pa3Hoe OTHOIICHUEC K IMPHUPOAC KaK MCTOYHHUKY KU3HU Ha 3CMJ'IG, OCHOBE €€ CyHIECTBOBaHUs, IOHUMAHNUE LIECHHOCTU 310POBOI0 U
0e30IaCHOTO 06p333 JKHM3HH, OTBCTCTBCHHOC OTHOIICHHE K CO6CTBGHHOMy (I)I/ISI/I‘IGCKOMY U NCUXUYCCKOMY 3J10POBbBIO, OCO3HAHUC LICHHOCTU CO6J'IIO£[6HI/I$[
IpaBuJI 06e30I1aCHOT0 MOoBEACHUS IIPpU pa60Te C BCHICCTBAMMU, a4 TAKIKE B CUTyallUAX, YTPOKAOMINUX 3J0POBbIO U )KU3HU HIO,Heﬁ;

CIIOCOOHOCTH NPUMCHSATH 3HAaHUA, MOJTYIaCMbIC TP U3YUCHUU XUMUU, I PCHICHUS 3a/1a4, CBA3AHHBIX C Opr)KaIOH.[eﬁ HpPIpO,Z[HOﬁ cpenoﬁ, JUIA TTIOBBIIICHUA
YPOBH: JKOJIOTHYECKON KYJbTYpPbI, OCO3HAHUA ri100aabHOTO XapaKkTepa SKOJOTHYCCKUX np06neM n HyTeﬁ X pCHICHUA NOCPCACTBOM METOJOB XHUMMHHU,
OKOJIOT'MYECKOI'0 MBIIIJICHUS, YMEHUA PYKOBOACTBOBATHCA UM B HO3HaBaT€HLHOI>'I, KOMMyHI/IKaTHBHOfl u COHI/I&HBHOﬁ IIpaKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeIMeTHBIX Pe3yJbTaTOB BBIICISIIOT 3HAYMMbIe JJIsS (GOPMHUPOBAHHMS MUPOBO33PEHUs OOLICHAYYHBIE MOHATHS (3aKOH, TEOPHs, NPUHIMII, TUIIOTE3a,
(axT, cucrema, IpOIeCcC, IKCIEPHUMEHT U IPYToe.), KOTOPhIC UCIOJIBL3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETax U MO3BOJISIIOT HA OCHOBE 3HAHHH M3 3THX MPEIMETOB
(bopMHUpOBaTH NPENCTABICHHE O LEIOCTHOW HAayYHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC y4eOHbIC IeiicTBUs (II03HABAaTEIbHBIC, KOMMYHHUKATUBHBIE, PETYJIATHBHBIC), KOTOPbIE
obecrieunBarOT GOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHO! JESTEIbHOCTH.

Ilo3naBaTenbHbIe YHHBepcaJdbHbIe YueOHbIE el CTBUS

bazoevie nozuueckue oeiicmeusn:

>

YMEHHUS UCTIONB30BaTh MPHEMBI JIOTHUYSCKOTO MBIIUICHHUS MPH OCBOCHHH 3HAHWHA: PACKPBIBATH CMBICT XUMHYECKUX IMOHATHH (BBIIENATH UX XapakKTepHBIC
NPU3HAKY, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTHMHU TOHSATHSAMHU), HWCIOJH30BATH MOHATHS IS OOBSCHEHHS OTHCIBHBIX (DaKTOB W SBICHHIA, BBIOHPATH
OCHOBAaHUS W KPUTEPHH JUIA KIACCH()DHKANUU XHMHUYECKUX BEIIECTB M XUMHYCCKHX PEaKIWH, YCTAHABIMBATH MPHYMHHO-CICICTBCHHBIC CBSI3H MEKIY
00BbeKTaM1 U3YUCHUS, CTPOUTH JIOTUIECKHE pacCyaeHNs (MHAYKTUBHEIE, IETyKTUBHEIE, 10 AaHAJIOTHH), JIeJIaTh BBIBOJIBI U 3aKITIOUSHUST;

yMEHHE TPHUMEHSTh B MPOIecce TMO3HAHUS TOHATHS (MIpeIMETHhIE M METalpeaMETHBIE), CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HWCIIOJNb3yeMble B XHUMUU,
peoOpa3oBEIBATE MIMPOKO IIPUMEHIEMbIC B XMMUU MOJICIIbHBIC TIPEICTABICHUS - XUMHYECKIH 3HAK (CHMBOJII SJIEMEHTa), XUMHUUYecKas (opMyia H ypaBHEHHUE
XAMHYECKOH pEeakIuy - TPH PEIIeHHH Y4eOHO -ITO3HABATENBHBIX 3a1a4, C yYETOM ASTHX MOJENBHBIX IPEACTABICHUH BBIABIATE M XapaKTepHU30BATh
CYIIECTBEHHBIC NPU3HAKA H3Y4aeMBIX OOBEKTOB - XHMHYECKHX BEIIECTB M XHMHYECKUX PEaKIHM{, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, NPHUYNHHO-
CJIEJICTBEHHBIC CBS3H M IIPOTUBOPEUUS B M3yUaeMbIX MPOIECCax U SIBICHUSX.

Bazoevle uccneoosamenvckue oeiicmeust.

>

YMEHUEC HCIIOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBEC MHCTPYMCHTA MMO3HAHMS, d@ TAKKE B KAYECTBE OCHOBBI JUJIA (I)OpMI/IpOBaHI/IH THUIIOTE3bI MO MMPOBEPKE
IMMPpaBUJIbHOCTH BbICKAa3bIBA€CMbIX Cy)KHCHHﬁ;



>

NpuoOpeTeHHe OMbITa 110 IUIAHMPOBAHMIO, OpPraHM3allMM W IPOBEJICHUIO YYEHMYECKHX OKCIIEPUMEHTOB, yMEHHME HaO0JIoaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENHLHO MPOrHO3UPOBATh €ro Pe3ybTaT, GopMynnpoBaTh 000OMICHUS 1 BHIBOABI 10 PE3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEOBAHMU I, COCTABIISTh
OTYET O MPOAETaHHON paboTe.

Paboma c ungpopmayueii:

>

>

YMEHHE BBIOMPATh, aHAJTH3UPOBATH M WHTEPIPETHPOBATH MHPOPMALMIO PA3IHMYHBIX BHIOB M (OPM NPEACTAaBICHHS, MOMYYAeMyl0 M3 Pa3HBIX HCTOYHHKOB
(HaydHO - TIOIyJSIpHAs JIUTEpaTypa XMMHYECKOTO COIEprKaHWs, CIPaBOYHBIE MOCOOUs, pecypchl MHTEepHeTa), KpUTHYECKH OLCHUBATH HPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATH PasJIMYHble METOIBI M 3alpOChl NPU MOUCKE W OTOOpe MHGOPMAIMH M COOTBETCTBYIOIIMX TAaHHBIX, HEOOXOIUMBIX IS BBIIOJHCHHUS
Y4eOHBIX M IO3HABATENBHBIX 3a7ady OINpEeNeNEHHOrO0 THIA, NPUOOPETCHHE OIbITa B OOJACTH HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJAJCHHE KYJIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS PAa3JIMYHBIX IIOUCKOBBIX CHCTEM, CaMOCTOSTENIBHO BHIOMPaTh ONTHMAlbHYIO (OpMy
Npe/ACTaBICHUs. HWHPOpPMAlMM M WUIIOCTPHUPOBATH pelIaeMble 3aJaudl HECJIOXKHBIMH CXEMaMH, [OuarpaMMaMH, JIpyrUMH ¢opMamu rpapukd M UX
KOMOWHAILIMSMU;

yYMEHHE MCIOJIb30BaTh U aHAJIU3UPOBATh B Mpolecce YUeOHOW U HCCIeI0BAaTENbCKOM AeATEIBHOCTH HH(OOPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH, CEILCKOTO
XO035HCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYIKAIOILEH NPUPOTHOM CPe/Ibl.

Kommynuxamuenvie ynusepcanstole yueonsle oeiicmeus:

>

>

>

yYMEHHE 3a/laBaTh BOIPOCH! (B XOze Auajnora u (MIM) TUCKYCCHH) IO CYIIECTBY OOCYXIaeMOH TeMbI, (OpMYIHPOBATh CBOM NMPEIVIONKEHHUSI OTHOCHUTEIHHO
BBITIOJTHEHHS TIPEIUTOKCHHON 3a/1a4H;

NpUOOpETEHNE OMbITa TPE3CHTALMH PE3yJbTaTOB BBIIIOJHEHMS XHUMHUYECKOTO SKCHEpHMEHTa (I1abopaTOpHOTO OINbITa, JabopaTopHOW paboTHl 1O
HCCIIEZIOBaHNIO CBOMCTB BEIIECTB, yIEOHOTO POEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IO3HABATEIBHONH M HMCCIIEIOBATENILCKON AEATENHPHOCTH NPH PEIICHWH BO3ZHHKAIOMIMX NPOOJeM Ha
OCHOBE y4é€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS IMO3MIMHA (00CyK1eHHs, OOMEH MHEHMSMH, «MO3TOBBIE€ IITYPMbI», KOOPIUHAIMS COBMECTHBIX I€HCTBUI,
orpezieJieHUe KpUTEPHEB 110 OLIEHKE KayeCTBa BHIIIOJHEHHOM paboThI U IpyTue);

Pezynamuenvie ynueepcanvusle yueonsle 0eiicmeus:

>

YMEHHE CaMOCTOSITENbHO OMPEAEISTh IeNIN IeATeNbHOCTH, TUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeITeNIbHOCTh, BBIOUpaTh Hauboiee d3(pPEeKTUBHBIE CIOCOOBI pelleHHsT y4eOHbIX U O3HABATENBHBIX 3a/]a4, CAMOCTOSTEIBHO COCTABISTh WIIM KOPPEKTHPOBAThH
MPEVIOKEHHBIN alTOPUTM JEHCTBUI NpH BBIIOJTHEHUH 3aJaHUN C y4ETOM TOJyueHHsS HOBBIX 3HAHHI 00 M3ydaeMBIX OOBEKTaxX - BEIIECTBAX M PEAKLHUAX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LIEIM, YMEHHE MCIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, NPEAJAracMble B YCIOBUU
3aJJaHu.

INPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PE3yJNHTATOB IO OCBOCHHUIO OOS3aTENBHOTO COJEp)KAHMS, YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboued mporpaMMon, BBIACISIOT:
OCBOCHHBIE 00YUYaIOIMMHUCS HayYHbIE 3HAHUS, YMEHUS U CIIOcOOBI IeHCTBUH, criennpuuecKue I NpeAMETHON 00nacTn « XUMHUSI», BUABI AESTEIBHOCTH I10 TOJIyYEHUIO HOBOTO
3HaHU, €ro MHTEPIIPETAINH, TPEOOPA30BAHNIO U IPUMEHEHHIO B PA3JINYHBIX YIEOHBIX M HOBBIX CHTYAITHIX.

K kxoHIry o0yueHus B 8 kjaacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCST YMEHHMN:

>
>

PacKpBIBATh CMBICTT OCHOBHBIX XUMHUYECKUX MTOHITHIA: aToM, MOJICKYIIa,

XUMHUYECKUH JJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOAHAS YW HEOJHOPOIHAs), BAJCHTHOCTh, OTHOCHTEIbHAS AaTOMHAas H
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJs XUMHUYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJSPHBIH 00BEM, OKCHUI,
KHCJIOTa, OCHOBAHKE, COJIb, JIEKTPOOTPHIIATEIFHOCTh, CTEIICHh OKHCIICHUS, XUMUYECKasl peakIiys, KiacCu(UKAIUs PeaKlnil: peakiui COCTUHCHUS, PEaKIInu
Pa3I0XKEHUs, PEaKklMK 3aMEIICHIs, PeaKIud OOMEHa, 9K30- U SHIOTCPMHUUYCCKUE PEAKIMH, TCIUIOBOW A(PQPEKT peakiyd, SAPO aToMa, IEKTPOHHBIN CIOH
aToMa, aTOMHas OpOHTaNb, PaldyC aTOMa, XUMHUYECKasl CBs3b, MOJSAPHAS U HEMOJISIpHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, HOH, KATHOH, aHUOH, PAacTBOP,
MaccoBasi I0Jis BellecTBa (MPOLICHTHAS KOHIICHTPAIIHS) B PACTBOPE;

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUI U IPUMCHSTH 3TH HOHATHS MPH ONMCAHHUHU BEIICCTB U MX IPEBPAIICHUN;



YV VYV

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUs (POPMYJI BELIECTB U YPaBHEHU I XMMUUECKUX PEAKIIHIA;
OIpEZIeATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCOMHEHMSX, CTENCHb OKUCICHHS JJIEMEHTOB B OMHApHBIX COCIUHEHHSX, NMPHHAICKHOCTD
BEIIIECTB K ONpe/IeAEHHOMY KITaCcCy COSAMHEHUH Mo (popmMyiam, BUI XUMHUICCKOH CBsI3H (KOBAJICHTHAS M MOHHAS) B HCOPTaHUYCSCKUX COCANHCHHUSX;
packpsiBath cMbicn Ilepronmueckoro 3akona J[.J. MenneneeBa: 1eMOHCTpUPOBATH IMOHUMaHHE MEPHOJUYECKON 3aBUCHMOCTH CBOHCTB XUMHYECKHX
3JIEMEHTOB OT WX IOJIoKeHus B Ilepmogmueckoil cucteMe, 3aKOHOB COXPAaHEHHS MAacChl BEHIECTB, ITOCTOSHCTBA COCTAaBa, AaTOMHOMOJEKYIISIPHOTO YYEHHS,
3aKOHa ABOrazpo;
ONKCHIBaTh M XapakTepu3oBaTh TabmmuHyto (opmy [leprommdeckoil CHCTEMBl XMMHYECKHX 3JIEMEHTOB: pa3ln4aTh MOHATHS «TJaBHas moarpymma (A-
rpymnma)» u «noboynas moarpymma (b-rpymma)», mansie n OoJbIINE MEPHOIBI, COOTHOCHTH 0003HAUEHH, KOTOpBIe MMeloTcs B Tabmmme «llepmommaeckas
cucreMa XxuMuieckux 3nemMenToB J[.M. MeHneneeBa» ¢ YHCIIOBBIMH XapaKTEPHCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsij supa,
o0111ee 9MCIT0 AIEKTPOHOB U pacHpeaeiCHHAE MX 10 3JICKTPOHHBIM CIIOSIM);
KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHYCCKUC DJICMCHTHI, HCOPraHM4CCKUEC BCILIECTBA,
XMMHUYECKHE peakiyy (10 YUCIYy M COCTaBy yYacTBYIOIIMX B PEaKLMH BEIIECTB, 110 TEIUIOBOMY 3 deKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, IOATBEPKIast ONMMCAHKUE IPUMEPaMU MOJICKYIIIPHBIX

ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;
TIPOTHO3MPOBATh CBOHCTBA BEIIECTB B 3aBHCHMOCTH OT MX KadeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX HPEBPALNICHUN B Pa3IMIHBIX
YCIIOBHSAX;
BEIYUCIIATh OTHOCHUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIO XUMHYECKOTO 3JIEMEHTa 10 (OopMylie COCIUHECHHUsS, MacCOBYIO
JIOJIIO BEII[ECTBA B PACTBOPE, MPOBOJIHUTH PACUETHI IO YPABHEHUIO XUMUIECKON PEaKIIny;
MIPUMEHITH OCHOBHBIC OIEPAIlUH MBICIHTEIEHON JEATEIFHOCTH - aHAIIN3 M CHHTE3, CPaBHEHHE, 0000IIEHIEe, CHCTEeMAaTH3AIHIO, KITaCCH(HUKAINIO, BEIIBICHUC
TMPWYIHHHO - CJIEJCTBEHHBIX CBA3CW - U M3YYCHUS CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIWH, €CTECTBCHHO-HAYYHBIC METOMBI MO3HAHUS - HaONfOIIeHHE,
U3MEpeHne, MOJeINPOBaHNE, IKCIIEPUMEHT (PeaIbHBIH 1 MBICTICHHBIN);
CJIE/IOBATH MPABUIIAM I0JIb30BaHHUS XUMHYECKOI IOCYI0H U 1ab0paTOpHbIM 000pYAOBAHUEM, @ TAKKE MPaBHIaM 00pAIeHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB MO MONYYSHHIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJa U KHUCIOPOAA),
NPUTOTOBJICHUIO PAcTBOPOB C ONpPENeNEHHOW MAacCOBOW JI0Jied PacTBOPEHHOrO BEIECTBA, IUIAHUPOBATh M IMPOBOAMUTH XMMHYECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEI0YCH U KHCIOT C MOMOIIBIO0 HHIUKATOPOB (JJaKMyC, (heHON(TaICHH, METHIOPAHK U APYTHUE).

K xoHIy 00yueHus B 9 kiaacce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXXaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHHH:

>

Y V V

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUNA: XUMUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KATHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BELIECTBO,
BaJICHTHOCTb, JIEKTPOOTPHULIATEIFHOCTD, CTETICHh OKHUCIICHUS, XUMIYIECKast PeaKIHsl, XHMUUECKasl CBSI3b, TEIIOBOHM 3(p(eKT peakuu, MOJIb, MOJSPHBIN 00BEM,
pacTBOp, NMEKTPOIUTHI, HEAIEKTPOIUTHI, SJICKTPOTUTHICCKAS TUCCOIHAINS, PEaKIINA HOHHOTO 0OMEHa, KaTallu3aTop, XHMHUIECKOE paBHOBECH S, OOpaTHMEIC U
HEOOpaTHMBIC PEaKIUH, OKUCIUTECIHFHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHCIHTENb, BOCCTAHOBUTEIb, OKHCIICHHE W BOCCTAHOBIICHHE, AaJUIOTPOIIHS,
aM(}OTepHOCTh, XUMHUUECKAst CBA3b (KOBaJCHTHAS, NOHHASI, METAJUIMYECKAs ), KPUCTAJUINIECKas PeIIETKA, KOPPO3HUs METAIJIOB, CIIJIABBI, CKOPOCTh XUMUYIECKOM
peakiuu, npeaenasHo ponyctumas konueHtpanus [1JIK Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX TOHITHHI U MPUMEHSITHITH MOHITHUS MIPU ONMCAHUY BEIIECTB U UX MPEBpALCHUN;

WCTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHHS (POPMYJT BEIIECTB U YPaBHEHUI XUMHUYECKUX PEAKITHI;

ONpEeeNsATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONpENeIEHHOMY
KIIacCy COeOUHEHHWH 1o ¢GopMysiaM, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METAJNIMYECKas) B HEOPTraHUYECKHX COCAMHEHMSIX, 3apsj] HOHA TIO
XUMHYECKOH PopMyIie, XapaKkTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHWICCKUX COCTUHECHUHN, TUI KPUCTAJUIMIECKOHN PEMETKH KOHKPETHOTO BEIIECTBA;
packpeiBathk cmbicn [lepuonndeckoro 3akona J[.M. MeHneneeBa U IEMOHCTPUPOBATH €r0 NMOHUMAHHWE: ONKCHIBATH M XapaKTEPH30BaTh TAOIMUYHYIO (Gopmy
[lepronnveckoil CUCTEMBI XUMHYCCKHX 3JIEMEHTOB: Pa3lIM4aTh MOHATHS «TJIABHAs moarpymma (A-rpymma)» u «modouHas moarpymmna (b-rpymma)y, mansie u
OoNpIIMEe TMEPUOJBI, COOTHOCUTH OO0O3HAYCHUS, KOTOPBIC HMMEIOTCS B MEPUOTUYCCKOW TaOJMIlE, C YHCIOBBIMUA XapaKTCPHCTUKAMH CTPOCHUS aTOMOB
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XMMHUUYECKHX JJIEMEHTOB (COCTaB M 3apsi sApa, 00Ilee YUCIIO IEKTPOHOB U PACIPEeSICHUE HX 10 JIEKTPOHHBIM CJI0SIM), OOBSACHSATH 00IIHE 3aKOHOMEPHOCTH
B U3MECHEHUU CBOIICTB 2JIEMEHTOB U UX COCAMHEHUH B IpejiesaX MalblX NEPUOA0B U INIaBHBIX MOATPYII ¢ yU4ETOM CTPOEHHSI UX aTOMOB;

KI1acCU(UIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHWYECKUE BEIECTBA, XUMHYECKUE Peakiuy (10 YKCIYy U COCTaBy yYacTBYIOUIMX B PEAKLUH BELIECTB, 110
TerIoBoMY 3 deKTy, 10 U3MEHEHHIO CTENIEHEH OKHMCIICHHUSI XUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEHU(UIECKHE XUMHUYECKHE CBOWCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPKAAs ONHMCAHHWE NPHMEPaAMHU
MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XHMHUUECKUX PEAKIIHH;

COCTaBJIATh YPABHCHMS SJICKTPOIMTHYCCKOM IUCCONMANNHU KHCIOT, HIETI0Yedl M COJICH, MOJHBIE M COKPAIIEHHBIC YPaBHEHUS pEaknuii MOHHOro oOMeHa,
YpPaBHEHHS PEAKIMH, MOATBEPKAAIOIINX CYIIECTBOBAHIE TEHETHUECKOH CBSA3M MEXY BEIIECTBAMH Pa3JIMUHBIX KIIACCOB;

PacKphIBaTh CYITHOCTh OKUCIUTENHFHO ~-BOCCTAHOBHUTEIILHBIX PEAKINI TOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OaaHCca 3TUX peaKuuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOSHHSA, BO3MOXXHOCTH ITPOTEKAaHNSI XUMUIECKUX PEBPAIICHUH B Pa3INYHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTa Mo (OpMyJie COSTUHEHHS, MacCOBYIO
JIOJIIO BEII[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUECKOHN peaKLny;

co0JIo1aTh TpaBHJIa TIOJIb30BAHKMS XMMHYECKOW Mocynol U 1abopaTopHbIM 000pyJOBAaHHEM, a TAKXKE MpaBHia OOpalIeHUs C BEIIECTBaMH B COOTBETCTBHH C
MHCTPYKLHUSAMH T10 BBITIOIHEHHUIO TAOOPAaTOPHBIX XUMHUUECKUX OIIBITOB TI0 MOIY4YEHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YTICKUCIIOro Ta3a);
MIPOBOJUTH PEAKIINH, ITOITBEPIKAAIOIINE KaueCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOPHUI-, OpOMuUA-, HOAUI-, KapOOHAT-,
¢ocdat-, crmkar-, cynb(ar-, THIPOKCHA-UOHBI, KATHOHBI aMMOHUS M HOHBI N3yYEHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHWIECKUX
BEILIECTB;

NPUMEHSITH OCHOBHBIC OIEpAallMM MBICIUTENLHON JESATENbHOCTH - aHaJIW3 M CHHTE3, CPaBHEHHE, 00OOIICHHE, CHCTEMAaTH3alHIo, BBIBICHHE NPUYUHHO -
CJIC/ICTBEHHBIX CBS3€H - I M3y4YEHHUs] CBOMCTB BEIIECTB M XUMHYECKUX PEAKIHH, ECTECTBEHHO - HAyYHBIE METOJBI MMO3HAHUA - HAONIOJCHUE, N3MEPCHNE,
MOJICTIMPOBAHNE, IKCIICPUMEHT (peasIbHbI M MBICJIICHHBIN).

TemaTuueckoe IVIAHUPOBAHHUE C YKA3AHHEM KOJIHIECTBA YaCOB, OTBOJUMbBIX HA OCBOCHHE KAXKI0#i TeMBbI

Ha3panue Tembl coriacHo ¢enepaibHOi padoyeil mporpamme 8 kmacc 9kaace KoJi- Bo yacos no
paboueii nporpamme
[lepBoHayaNbHBIE XUMUYECKUE MTOHSATHS 20 4. 20
Baxnelue npeacraBUTeN HEOPraHMYECKUX BEIIECTB 304 30
[lepuoauueckuii 3akoH u [lepuoauueckast cuctema xumuueckux snemeHToB . Y. MenneneeBa. CtpoeHue 164 16
aTOMOB. XUMHU4ecKast CBiI3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITHH
IToBTOpenue n yrnyOieHne 3HaHUN OCHOBHBIX Pa3/ielioB Kypca 8 kiacca Sq 5
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKIX PEaKITHi 44 4
DNEKTPOIUTHYECKAS JUCCOIUAISA. XUMUYIECKUE PEaKIIMK B paCTBOpax 8q 8
HewmeTanmbl n X cOeTMHECHUS 2549 25
MeTamibl 1 MX COEIMHEHUS 209 20
XuUMUs M OKpY)KaroIas cpeja 34 3
PeseprHblil ypok. O0001ICHIE U CHCTEMATH3AIHSI 3HAHUI 2 3 5
NUTOTrO 68 68 136
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