IIpuiio:kenne Kk 00pa3oBaTe/ibHOI MPOrpaMMe OCHOBHOIO 00111ero 00pa3oBaHus,
yTBepxaéHHoi npukazom Ne 126/3 ot 30.08.2023 r. (B 1eliCTBYIOLIEH PeIaKIMU)

3.1.10. Pabouasi nporpamMmma Kypca

«KXHNUMHUD)



HOACHUTEJBHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBII€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit depepannm.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOImed cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOMIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, OIPENEIseT KOJIMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO I0CJIE0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
HAa YpOBHE LieJeil W3ydyeHHs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUU CIIY>)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33pEHUS 00y4aIOIIErocs, ero
NPEICTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH JJisi caMmMoOpa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOH  y4eOHOH  JESTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKWU3HU, TaK U B
poeCCHOHAIBHON JEATEIHbHOCTH;

3HAaKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI51a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIUXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHH XUMHUHU 00eCredyMBarOTCs CHEU(UKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30B0il HAyKM XMMHHU Ha ONpPeIEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHMUECKON XUMUU H
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHN OPTraHUYECKON XUMUH.

CtpykTypa coaep:kaHHsl MPOTPaMMBI MO0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWW Ha OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— YUYEHHSI O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— MpECTaBIECHUH 00 IEKTPOIUTHIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, DPA3BUBAIOTCA IIOCIEIOBATEIILHO OT OAHOTO YPOBHA K JpYyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKOH COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW NpUpPOAbI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX IPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

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

— (hopMUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaIpaBJIEHHOCTh OOYyYEHHUS Ha CUCTeMaTHYecKoe INpuoOlIieHne oOydyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIMMMCS OIbITa
pa3HoOOpa3HOW AESTEIbHOCTH, MO3HAHUSA M CaMOIO3HAHMUSA, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAYEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIEr0 MHUPA, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU HM3YYEHUH XUMHUHU, TNPUMEHATh MX IMpPU pELIeHUH MpoldjeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUS [ICHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3sHOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBIEHHOCTH JJalbHEHIIero o0yyeHusl.

OO11ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP/KAHUE YYEBHOI'O IIPEJIMETA «XUMMWSD»

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tenma u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJIaX MMO3HaHUs B XUMUU. YucThie BemecTBa U cmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 0J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUM.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3p KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo hopMysiaM XHMHUECKUX COSIMHECHHIA.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanmss XUMHYECKUX peakuuit
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOpHAOM Oapus, paznoxkenue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenwe crmocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKH IMOBAPCHHON COJHM, HAONIOJCHUE W OIHCAHUC
pEe3yNbTaTOB IMPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTBo. HaxoxkaeHuwe Boxopojga B IIPUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemecTB B BOjJe. MaccoBasi 1OJs BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust nHeopranmyeckux coeauHeHnid. Oxcuawl. Knaccuduxamus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukaius oOcHOBaHM: MIENOYM W HEPACTBOPUMBIC OCHOBAHWS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucnot. P akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

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

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB BOAOpoAa (ropeHme), B3aumojeiicTBue Bojopoda ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpAaX KHUCIOT U IIEIOYel, M3ydyeHue
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIbHBIX 3a]a4 110 TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(UKALMUKU XUMHUYECKUX dleMeHTOB. [loHsATHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIEIOUYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, THEPTHBIE Ia3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuonnas u niauHHONepuonHas ¢opmbl [lepuogmdeckoit cuCTeMbI
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAIITUYSCKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HeMnoJIsipHasi) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCUAA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanusi MeXIpeAMETHBIX CBA3€H MPU U3YYEHUH XMUMHH B 8 KJIacce OCYIIECTBIISIETCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHSATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE IOHATUS: HAY4HbIH (DaKkT, TUIOTE3a, TEOPHS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsi, BEIIECTBO, TeENO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIa€Mbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuus

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOAOB, Kallks, KaJIblUs U WX COCJUHEHHH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XMMHYCCKHE CBONCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY M COCTaBy
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MO TEmIOBOMY 3(deKry, Mo H3MEHEHHWIO CTeleHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTie o ckopocTH xuMudeckoil peakiuu. [loHarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonsTue o
karanuze. IloHsiTME O XuUMHUYeCKOM paBHOBecHMH. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHUJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, MOJIHBIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KHCIOT, OCHOBAaHUU U coOJiell B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJIOB M HEMeTaoB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATPHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeJo4Yel U cojeil (BO3MOJKHO HCIIOJIb30BaHME BHJIEO MAaTEpUajoB), IMPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PEaKIMii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN (FOPEHHME, pEaKLUU pa3iokKEeHHs, COECIUHEHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOMCTBA IMPOCTHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaxHelue Xmopusl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HKAIMK KUCIOpPOJa U Cepbl. XUMUYECKHUE CBOICTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeacTaBUTENs Kiacca KUCIOT M crenuduueckue). XUMHUECKUE pPEaKIHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KUCIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gpu3n4eckue i XMMUYeCcKH1e
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOlIuMe Kak INpPEeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpebl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHble MOIUPUKALIUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OO6mas xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraepoaa, ux GU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEWCTBUE HA KUBBIE OpPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 9TaH, JTWJIEH, AalleTWJIEH, ATAHOJ, IJMIEPHUH, YKCyCcHas Kuciora). I[IpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okxcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUITMKATHI, UX UCIIOJIb30BAHHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHrue oOpaslloB HEOPraHUYECKHX BEIECTB, CBOMCTB COJISTHOM KHCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeIMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaKIWH Ha Cylb(paT-HOH W HAONOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMHaka, IpOBE/IEeHUE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YUYCHHE MOJENIed KPUCTALIMYECKUX PEHIETOK aliMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoicTBa MeTaiuioB. OO1Ke crocoObl MONy4eHUsT MeTa/IoB. [IoHsATHE O KOPpO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B [lepronueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenbHbIE METAUIBl MarHuii M KaJbLUW: nONoKeHue B Ilepuogmueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CITIOCOOBI €€ yCTPaHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoje. Ousznyeckrue U XUMHUYECKUE CBONCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepuoandeckoid cucteMe XuMuUyeckux osinementoB /[l .
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMl METalIOB M CIJIaBOB, MX (U3MUYECKUMHU CBOMCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIOJIB30BAaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHUE CBOWCTB >KECTKOM BOJBI, MpoOIlecca TOPECHHs JKeje3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, alFOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA ¥ OKpPY:Kaomas cpeia

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKPYKAroIIel cpepl (MpeaenbHas JOMyCTUMAasi KOHIIEHTPAIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzaius MeXNpeaAMETHBIX CBSI3€l MpPU U3YUYEHHUU XMMHU B 9 Kjlacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, OJJIGKTPUYCCKUI 3apsl, MPOBOJHUKH, IOJTYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, CONHIIE.

buonorust: doTtocuHTe3, apIXaHUe, OWocdepa, IKOocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIEC PE3yJIbTaThl OCBOCHHUS IMPOrPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCSI B XO0J¢ OOYYeHHUs XHMHH B €IMHCTBE Y4YeOHOH U BOCIUTATEIHLHON
JCSITEIIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMH POCCUHCKHMHU COLUOKYJIBTYPHBIMH MU
JyXOBHO-HPABCTBEHHBIMHU [[CHHOCTSIMH, MPUHATHIMA B OOIECTBE MpaBHJIaMH U HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IMpOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATH3AIMU
oOyJaronmxcs.

JIMYHOCTHBIE PEe3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO# MO3UTUBHBIX [ICHHOCTHBIX OPUCHTAIIMI M PACIIMPEHUE OMbITA JCSTEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACIIC/IMIO, TIOHMMAaHHs 3HAYCHUS XUMHUYCCKON HAayKH B JKU3HH COBPEMEHHOI'O
o01iecTBa, CIIOCOOHOCTH BJIA/IETh JOCTOBEPHOM MH(OPMAIUEH O IePEIOBBIX JOCTHKECHHUIX U
OTKPBITHSAX MUPOBOH M OT€YECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00
YCTPOWCTBE MHUpa U 00IIECTBA;

2) rpasKIaHCKOro BOCIIUTAHHUS:

MPEJCTABICHHUS O COLUAIBHBIX HOPMAax M NPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHU B
KOJUIGKTHBE, =~ KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B  OOIICCTBEHHO  IOJIC3HOW,
y4eOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW M JIPYrUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH IMPU BBIMOJHCHUH YYeOHBIX, MO3HABATEIbHBIX
3a7a4, BBINOJHCHHH XUMHYCCKHX OKCIIEPUMEHTOB, CO3JaHUHU Y4YeOHBIX IPOCKTOB,
CTpEeMJICHUSI K B3aUMOINOHMMAHHMIO M B3aUMOIIOMOIIM B MpPOIECCe OTOH y4eOHOi
JeSITeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEACHHE M IMOCTYIKH CBOMX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHUPOBO33PCHUYCCKHE TMPEICTABICHUS O BEIIECTBE M XMMHUYECKOH pPEaKIWy,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W COCTABJISIFOIINAE OCHOBY IS
MOHUMaHMsI CYIIHOCTH HAyYHOH KapTUHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS TPHUPOJIBI, B3aUMOCBS3SX YeJOBEKa C MPUPOJAHON Cpemoi, o
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEHH;

MO03HABATEIbHBIC MOTHBBI, HANPABJICHHBIC HA TOJYYCHHE HOBBIX 3HAHHHA 10 XHMUH,
HEOOXOJUMBIC i OOBSICHEHUs HAOJIOAaeMBIX TPOIIECCOB U SIBJICHHM, MO3HABATEIBHOM,
WHGOPMAIIMOHHON M YHMTATEIBCKOW KYJIBTYpPhl, B TOM YHCIIE HABBIKOB CaMOCTOSTEILHOMN
paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATYypPOU, JOCTYIMHBIMH TEXHHYCCKHUMHU
cpeacTBaMu MH(DOPMAITHOHHBIX TEXHOJIOTHH;

UHTEpeC K 0O0YUYCHHIO U MO3HAHMUIO, JIF0003HATEILHOCTh, TOTOBHOCTh U CITIOCOOHOCTh K
camM000pa30BaHUI0, MPOCKTHOW M HCCIACIOBATEIbCKON JEATCIBHOCTH, K OCO3HAHHOMY
BBIOOPY HATIPABJICHHOCTH M YPOBHSI O0YUCHUS B TAIbHEHIIIEM;

4) opMHUpOBAHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH >HM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J0pOBBIH 00pa3 >KM3HH, OCO3HAHUE IOCICACTBUN M HEMPHUATHE BPEIHBIX
MpUBbIUEK (YIMOTPEOICHHS AJKOTOJs, HAPKOTUKOB, KYPCHHUSI), HEOOXOUMOCTH COOJIOICHUS
paBuU OE30MAaCHOCTH MPHU OOpPAIIEHHH ¢ XMMHUYECKHMH BEIIECTBAMU B OBITY W peaibHOU
KU3HH,

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K TMPAKTHUECKOMY H3YyUeHHIO mpodeccuii W Tpylda pa3IuvHOrO pOja,
YBa)KEHUE K TPYAYy U pe3ylbTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCIE Ha OCHOBE



NPUMEHEHHUS TPEAMETHBIX 3HAHMM 10 XUMHM, OCO3HAHHBIH BBIOOp HHIMBUAYaTbHOU
TPAEKTOPUU IPOJOJKEHUS 00Pa30BaHus C YUETOM JMUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHENHONH MpodeccHOHATBHON
NESITEeNbHOCTM M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb aJalTHUPOBAaThcsi B
npogecCuOHATBLHOMI Cpejie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKU I1eJIeco00pa3HOe OTHOIICHHE K MPHPOJie KAaK HMCTOYHHMKY >KM3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMs, IOHMMaHUE LIEHHOCTH 37J0POBOro U Ge30macHoro oopasa
KHU3HH, OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY (U3NYECKOMY M ICUXUYECKOMY
3JI0pOBbIO, OCO3HAHHE LIEHHOCTH COOIIOIEHUS MPaBHJ1 O€30I1aCHOT0 MOBEAECHUS IpHU paboTe ¢
BEIIECTBAMH, a TAK)KE B CUTYaLUAX, YTPOKAIOUINX 3A0POBBIO M KU3HU JIIOJICH;

CIIOCOOHOCTH NPUMEHSTh 3HAHMs, MOJIydyaeMble IIPU M3YyYEHUU XUMMH, Ui peIleHUs
3a/1a4, CBS3aHHBIX C OKpPYXKarolled MPUPOJHOM CpENOM, Ui IOBBIIICHUS YPOBHS
9KOJIOTUYECKOM KyJIbTYpBbI, OCO3HAHMsI IJI00AJILHOIO XapaKTepa 3KOJOIMYECKHX MpolsieM U
myTell WX pEUIeHHs TOCPEACTBOM METOAOB XWMHH, 3KOJOTHYECKOTO MBIIIICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATENIbHOM, KOMMYHUKAaTHUBHOM U COLMAIbHON IPAKTUKE.

METANIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe meranpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBbIE 11 (OPMHUPOBAHUS
MHUPOBO33pEHUS 00IEHAYYHbIEC TOHATHUS (3aKOH, TEOpHs, IPUHIIUII, TUIIOTe3a, (HaKT, cCUCTEMA,
Iporecc, HKCHEPUMEHT U JpPYyroe.), KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAy4YHbIX
Y4eOHBIX IMpEeIMETax M TO3BOJIIOT HAa OCHOBE 3HAHMW W3 ATHX MPEIMETOB (OPMHPOBATH
IIPEJICTAaBICHHUE O LIEJIOCTHOM Hay4YHOU KapTUHE MMpa, U YHUBEpCalbHble ydeOHbIe JecTBUsA
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC,  pETYJIATHBHBIC), KOTOpPBIE  0O0ECHEYNBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILECTBIICHUIO
y4eOHOH e TeTbHOCTH.

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeiicTBUA:

YMEHHUS HCIIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIJIEHUS MPU OCBOCHUM 3HAHMM:
pacKpbIBaTh CMBICT XHWMHUYECKAX TIOHSATHHA (BBIOENATh WX XapaKTEepHbIC IPHU3HAKH,
yCTaHABJIMBaTh B3aUMOCBS3b C JPYTUMH TOHSATHSMM), MCIIOJIB30BaTh MOHATUSA IS
OOBSICHEHUS] OTACIBbHBIX ()AaKTOB W SIBJICHWH, BBHIOMpPATh OCHOBAaHWS W KPHUTEPHU ISt
KJIacCU()UKALMU XUMHUECKUX BEIIECTB U XMMHUYECKUX PEAKIMH, YCTaHABIMBATh MPUYMHHO-
CIIEZICTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3y4YCHHS, CTPOWUTH JIOTUYECKHE DPACCYXKICHUS
(MHOYKTUBHBIE, 1eAYKTUBHbBIE, 110 aHAJIOTUN), JIeNIaTh BHIBOJIbI U 3aKJIIOUEHMS;

YMEHHE TIPUMEHSTh B IPOIIECCE TIO3HAHUS MOHATHS (TIPEIMETHBIE i METAIpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHH, IPeoOpa3oBbIBaTh HMIMPOKO
NMpPUMEHSIEMbIE B XHMHU MOJICIIbHBIC TPEJICTaBICHUS — XHUMHUYECKHA 3HaK (CHMBOII
JJIEMEHTa), XUMHUYeckas (opMmyna UM ypaBHEHHE XMMHMYECKONW PEAKIMU — IpPHU peIIeHUH
y4eOHO-TI03HABATENbHBIX 3ajad, ¢ YY4ETOM 3THUX MOICIBHBIX MPEICTABICHUN BBISBIATH H
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHAYECKHX PEAKINH, BBISABIATH OOIINE 3aKOHOMEPHOCTH, MPUYNHHO-CIIC/ICTBEHHBIC CBS3H
U IPOTUBOPEYHS B U3y4aeMbIX MPoIeccax U SIBJICHUSX.

Ba3oBble ncciienoBaTebCcKue 1elicTBUS:

YMEHHUE UCHOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTa MO3HAHUS, a
TaKkKe B KayeCTBE OCHOBBI IS (POPMHUPOBAaHUS THIIOTE3Bl 1O IMPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CY)KICHUIA;

MpUOOPETEHNE OMBITA 110 TUIAHMPOBAHUIO, OPTAHU3AIINN U TTPOBEACHUIO YICHHYECKIX
HKCIEPUMEHTOB, YMEHUE HAOII0aTh 32 XOJIOM MPOIIecca, CaMOCTOSTENIbHO POTHO3UPOBATh
€ro pe3ynbTaT, (OopMymHpoBaTh OOOOIIEHHS W BBIBOJBI IO pPE3yJlbTaTaM IPOBEIEHHOTO
OIIBITa, UCCIIEIOBAHNUS, COCTABIATh OTUET O MPOJICIaHHON padoTe.



Paborta ¢ undopmanmeii:

yYMEHUE BBIOMpaTh, aHAIU3UPOBATb U HHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (hOpM IPEICTABICHHUS, TOTYIaEMYI0 M3 Pa3HBIX UCTOYHUKOB (HAyYHO-IOMYJISIPHAS
JaUTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypcel MHTepHera),
KPUTHYECKH OI[CHUBATh MPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TMPUMEHATh pa3IM4yHble METOJbl M 3ampochl IpU IIOUCKE U OTOOpE
nH(POPMAIIMA U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JISi BBINOJIHEHUS Y4eOHBIX U
[IO3HABATENbHBIX 337a4 ONpPEAENEHHOr0 THIA, IPHOOpETeHHe omnbiTa B 00JACTH
MCTOJIB30BaHUST MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYypOu
aKTUBHOI'O HCIIOJIb30BAaHUS PA3JIMUYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BbIOMpPATh
ONTUMAaNbHYI0 (popMy mpeacTaBieHuss HHPOPMALUK U WLTIOCTPUPOBATH peIlacMble 3a7au
HECJIO)KHBIMU CXEMaMH, InarpaMMaMu, IpyruMu popMaMu rpaguki U UX KOMOUHAIMAMU;

YMEHHUE HUCIOJIb30BaTh U aHAIM3UPOBATH B Ipolecce y4eOHOW M HCCIEeN0BATENbCKON
NESITEeIbHOCTH HH(MOPMALMIO O BIHUSHUU IPOMBIIUIEHHOCTH, CEJIbCKONO0 XO34HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHON CPEIbI.

KoMMyHuKaTHBHBIE yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHMs 33/JaBaTh BOIPOCH (B XOJe nauanora U (WIM) AMCKYCCHUH) IO CYIIECTBY
o0cyxaemMoil TeMbl, (OPMYIMPOBATH CBOU NPEAJIOKEHHUS OTHOCUTEIBHO BbBIIOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHs IPEICTaBIIATh IOJYYEHHBIE DPE3YyJbTaThl IO3HABATEILHON [EATEIBHOCTH B
YCTHBIX W TNHMCbMEHHBIX TEKCTaX; JejaTh IPE3EHTAlMI0 pEe3yJbTaTOB BbIIOJHEHUS
XMMHUYECKOI0  3KCIEepuMeHTa (Ja0opaTOpHOro  OMmbITa, JabopaTOpHOM paboThl 1O
WCCIICZIOBAHHIO CBOICTB BEIIECTB, Y4€OHOTO TIPOCKTA);

yMEHUS Y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABaTEIbHON
U HCCIEN0BATEIbCKONW JIEATENbHOCTU IMpPH PELICHUH BO3HUKAIOIIKMX HpPOOJIEM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COIJIAaCOBAaHUS MNO3UIMHA (00CYkAeHUs, OOMEH MHEHHIMH,
«MO3TOBBIE€ LITYPMbI», KOOPAMHALIMS COBMECTHBIX IEHCTBHM, ONpeleleHne KPUTEPUEB I10
OLIEHKE KaueCTBa BBIIIOJIHEHHOM padoThI U ApyrHe).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILEM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBISATh, KOHTPOJIMPOBaTb M HIpU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JesITeNbHOCTh, BbIOMpaTh Haumbonee 3((EeKTUBHbIE CHOCOOBI peHIeHUs Y4YeOHBIX U
MO3HABATENbHbBIX 33/1a4, CAMOCTOSITENILHO COCTAaBJIATh WM KOPPEKTHUPOBATh MPEJIOKEHHbBIN
JITOPUTM JI€HCTBUN NPH BBIOJHEHUM 3a/laHUM C y4ETOM MOJy4YEeHHs HOBBIX 3HaHUI 00
U3Y4aeMbIX OOBEKTAaX — BELIECTBaX M PEAKIMAX, OLUEHUBATh COOTBETCTBHE IOJyYEHHOTO
pe3yspTaTa 3asBJICHHOM 1€, YMEHHME MWCIIONb30BaTh M AHAIU3UPOBAThb KOHTEKCTHI,
Ipe/iaraéMble B YCIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeamMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTENbHOIO COJEPIKaHUS,
YCTAQHOBJICHHOTO JIaHHOM (enepaabHO paboyeil mporpamMmoil, BBIIETSIOT: OCBOCHHBIE
o0yJaronMMUCs Hay4YHbIC 3HAHUS, YMEHHS WM CIIOCOOBI JEHCTBUMA, crienuduueckue s
npeaMeTHON o0aacTu «XUMHs», BUIBI JAEATEIBHOCTU MO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaly, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX U HOBBIX
CUTYaLUsIX.

K xonmy obydyenus B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE JOJIKHbI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

® pacKpblBaTh CMBICII OCHOBHBIX XHMMHMUYECKHUX IIOHSTHUN: aTroM, MOJEKyIa,

XUMHUYECKUH  3JIEMEHT, [MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs AaTOMHas H
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas



JIOJIST XUMUYECKOTO JIEMEHTa B COCAMHEHHH, MOJSPHBIH 00BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIICHHUS, XUMHYECKas
peakius, KnaccuUKanys peakuil: peakliud COSAMHCHUS, PEAKIIUUA PA3II0KCHUS,
peakuuu 3aMelleHUs, peakuuu OoOMeHa, 3K30- U SHIOTEPMHYECKHE DPEaKIInH,
TEIUIOBOM 3¢ (deKT peakmwu, SAPO aTOMa, SJICKTPOHHBIA CIIOM aToma, aToMHas
opbuTanp, paadyc aToMa, XUMHYECKas CBs3b, IHOJSPHAs M HEHOJSpHAs
KOBAJICHTHAsI CBSA3b, MOHHASI CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas 10
BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHN U MPUMEHSATH 3TH
MOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPACHUN;

UCIOJIb30BAaTh XHMUYECKYI0 CHMBOJIMKY U COCTaBleHUS (OpMYJ BEIIECTB U
YpPaBHEHU XUMHYECKUX PEAKIIUM;

OTIPE/ICIISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHCHHSIX, CTETICHb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHHUAX, MPUHAJJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUN Mo ¢opMmynaMm, BHJ XHUMHUYECKOW CBS3H
(KoBasieHTHAsl ¥ MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBath  cMmbicn  llepuommueckoro  3axkona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATH MOHUMAHHUE TIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT MX MOJIoKeHUs B Ilepuoamnueckoil cucreme, 3aKOHOB COXpaHEHUS
MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO YYEHHS, 3aKOHa
ABorajipo;

OMHUCHIBATh MU XapaKTepus3oBaTh TaOIuuHyto Gopmy I[lepuonnueckoid CUCTEMBI
XUMHUYECKUX AJIEMEHTOB: Pa3JIMuaTh MOHATHUS «TJaBHas noAarpynna (A-rpymnmna)» u
«moboynass moarpynna (b-rpynmna)», manble W OOJNbIINE MEPUOMABI, COOTHOCUTH
o0o3HaYCHHs, KOTOpble UMEITCs B Tabmune «llepuonnyeckass cucrema
xumuueckux snemeHToB JI. M. MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU
CTPOEHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsAll sjpa, oOIee 4Yucio
ANEKTPOHOB U paclpepeNieHHe UX 0 ANEKTPOHHBIM CIIOSM);

KJIacCUPUIIUPOBATh ~ XUMHUYECKHE  DJIEMEHThI, HEOPTraHWYECKHE  BEIECTBA,
XUMUYECKHUE PEAKIUH (T10 YUCTY M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerIoBoMy 3h(eKTy);

XapaKTepU30BaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEUIECTB PA3TUYHBIX
KJIaCCOB, TIOATBEpPKJas OIMCAaHWE TMPUMEpPaMH MOJIEKYJISPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Kau€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMeHTa MO (opMmysie COeOUHEHHs, MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOpE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHYECKOM
peaKkiuy;

MIPUMEHATHh OCHOBHBIE ONIEPAIIUH MBICIIUTEIIHON JeATEIbHOCTH — aHAJIN3 M CUHTE3,
cpaBHeHHE, O0O0O0OIICHWE, CHCTEeMaTH3allMi0, KIACCU(UKAIUIO, BBISBICHUE
MPUYUHHO--CIEICTBEHHBIX CBSI3€M — JUIsI HW3Y4YEHUsI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBIE METOJBI MO3HAHMUS — HAOIIOJICHHE,
HU3MEpeHue, MOICTTUPOBaHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBI );

clleIoBaTh MpaBWiIaM TMOJb30BAHUS XHUMUYECKOM TMOCYI0M u J1abopaTopHBIM
o0opynoBaHuEM, a TakKe MpaBHiiaM OOpaIlleHUs! C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XWMHUYECKHUX OIBITOB IO
MOJIYYEHUI0O M COOMPAHHMIO Ta3000pa3HBIX BEMIECTB (BOJOpPOAA W KHCIOPOA),



IIPUTOTOBJICHUIO PAacTBOPOB C OINPENECIEHHOM MacCOBOM J0J€M pPacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATb W MPOBOAUTH XUMHUYECKHE OKCIEPUMEHTBI  II0
pacrno3HaBaHHUIO PACTBOPOB LIEJIOUEN U KUCIIOT C IIOMOILBIO MHIUKATOPOB (JIAKMYC,
dheHondTanenH, METHIIOPAHXK U JPYTHE).

K koHIy 00ydenus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:

PacCKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHUI: XUMUYECKUM DJIEMEHT, aTOM,
MOJIEKYJla, HOH, KaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPHUILIATENIBHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas
peaKiys, XUMHYECKasi CBS3b, TEIIOBON 3P (PEKT peakluu, MOJIb, MOJISAPHBIH 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEIEKTPOIUTHI, SJIEKTPOJIUTHYECKAs JIUCCOLMALNS,
peakiu MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE paBHOBEcHE, 0OpaTUMBbIE U
HeoOpaTHMbIe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEb,
BOCCTAHOBUTENb, OKHUCJIEHHE W BOCCTAaHOBJEHHUE, aJUIOTPONUs, amM(pOTEpPHOCTH,
XUMHYECKas CBsA3b (KOBaJCHTHAs, HOHHAs, MeETaJUIM4YecKas), KpUcTaindeckas
pelETKa, KOPpPO3Usl METAUIOB, CIUIABBI, CKOPOCTb XUMHYECKOH PpEAKILHH,
npeaenbHo gqonycruMas konneHnTpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSITHI U MIPUMEHSATH 3TH
TIOHSTHUSA MPU ONMMCAHUU BEIIECTB U X MPEBPAICHUH;

UCIOJIb30BaTh XWMUYECKYIO0 CHMBOJIHMKY Ui COCTaBIEHUS (OpPMYT BEIIECTB U
YpaBHEHUN XUMHYECKUX PEaKIUI;

OTPENEATh BaJEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX OJJIEMEHTOB B
COEIMHEHUSAX PA3JIIMYHOTO COCTaBa, NMPUHAMJIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEMHEHUN 1o hopMyliaM, BUJ XUMHUECKOH CBs3H (KOBaJleHTHAsl, MOHHAS,
METaJJINYECKasl) B HEOPraHMYECKUX COCIMHEHUSX, 3apsA]l MOHA IO XUMHYECKOH
dbopMyIie, xapakTep cCpelsl B BOJIHBIX PAacCTBOpaX HEOPTaHMUECKUX COEAUHEHUH,
THUI KPUCTAJUTMUECKOHN pelIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh  cMbicn  [lepuonmueckoro 3axkona JI. WM. MeHnngeneeBa u
JEMOHCTPUPOBATh €r0 TMOHWMAHHWE: OIMKCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO
dbopmy Ilepruoanueckoil crUCTeMbl XUMHUYECKUX SJIEMEHTOB: pa3inyaTh MOHSITH
«rnaBHas noarpynna (A-rpynna)» u «mmobounas noarpynna (b-rpynmna)y», mansie u
OonplIMe  TEpUOJbl, COOTHOCUTh O0O3HAU€HMs, KOTOpble HUMEITCI B
MepUOANYECKON TabIuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX DIIEMEHTOB (COCTaB M 3apsii sipa, oOIiee YHciIo DSJIEKTPOHOB U
pacrpeiesieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COCAMHEHUH B Mpelesax MajbIX MEPHUOJIOB U
TJIABHBIX TTOATPYIII ¢ YIETOM CTPOCHUSI KX aTOMOB;

KIacCUUIIUPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOpraHHMYeCKHe  BEIIeCTBa,
XUMHUYECKHUE PEeaKIUH (I10 YUCTY U COCTaBY YUacCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TeroBoMy d3(h(]exTy, 10 M3MEHEHHIO CTETNEeHEH OKHCICHHS XUMHUYECKHX
3JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHENH(PUISCKUEC XUMHUYECKHE CBOMCTBA
MPOCTBIX WM CIOXKHBIX  BEIIECTB, TMOATBEPKAas OMUCAHWE MpUMEpamMHu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIIUA;
COCTaBJISTh YPABHEHMS IJIEKTPOJUTUYECKOW IUCCOLMAIMU KHUCIIOT, IIeJoued |
coJieil, TOJTHbIE M COKpalEHHbIE YPABHEHUSI PEaKIMii HOHHOTO 0OMEHa, ypaBHEHHUS
peakuuii, TMOATBEPKAAIOIMINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXAY
BEIIECTBAMH Pa3JIUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajaHca dTUX PEeaKIluii;



IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHU, BOBMOXKXHOCTU
MIPOTEKAHUs XUMUYECKUX IIPEBPALLICHUN B PAa3JIMYHBIX YCIIOBHSIX;

BBIUUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEHTa 1o (opMylie COCAMHEHUS, MacCOBYIO
JIOJIK0 BEUIECTBA B PACTBOPE, NPOBOAUTH PACUETHI M0 YPABHEHUIO XUMHYECKOU
peaKIuu;

coOMoaTh TpaBWIIa IOJB30BAHMS XHMHYECKOW TOCYA0H U J1abOpaTOPHBIM
o0opymoBaHUEM, a TaKXKe MpaBWiia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBINIOJHCHUIO JIA0OPATOPHBIX XHMHUYECKHX OIBITOB IO
MOJTYYCHHUIO U COOMPaHMIO ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKHCIIOro Ta3a);
MPOBOJIUTh PEAKIMU, TOATBEPKIAIONINE KAYECTBCHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAUI-, KapOoHAT-,
docdar-, cunmkar-, cynbdar-, THIPOKCHUA-UOHBI, KATHOHBl aMMOHHUS W HOHBI
HU3YUYCHHBIX MCTAJJIOB, MPUCYTCTBYIOIIUMC B BOJAHBLIX pacCcTBOpax HCOPraHUYCCKHUX
BEIIICCTB;

IMPHUMCHATH OCHOBHBIC OIICpaliun MBICIUTEIbHON JACATCIIPHOCTH — aHaJIM3 U CUHTEC3,
CpaBHCHHC, O606HICHI/IC, CUCTCMATU3alMI0, BBIABJICHHUC IMPHYNMHHO-CJICACTBCHHBIX
CBsI3EH — JIISl M3YyUYEHHsI CBOWCTB BEIIECTB U XMMHYECKHX PEAKIIMHA, ECTECTBEHHO-
Hay4YHBIC METOJbI T[O3HAHWS — HAOJIOJACHUE, W3MEpPEHHE, MOJICIIMPOBAHKE,
AKCHEPUMEHT (pealIbHbIA U MBICIICHHBIH ).
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