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INOSICHUTEJBHAS 3AIIMCKA

[lporpamMma MO XMMMM Ha YPOBHE OCHOBHOIO 00ILIero o0pa3oBaHMs COCTaBIEHa Ha OCHOBe TpeboBaHHUil K
pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTebHON NMporpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUs, NPEJCTABICHHBIX B
@OI'OC 000, a Taxxe Ha OcHOBe (heaepanbHOM paboyell MporpaMMbl BOCIIMTaHKA U ¢ y4ETOM KOHLENLMM NpernoaBaHus
y4yebHOro npeameTa «XuUMusy» B 00pa3zoBaTenbHbIX opranusanusax Poccuiickor @enepanum.

[TporpamMma Mo XUMUM Oa€T NpEACTaBICHUE O LENAX, OOLIeH CTpaTerdM OOy4YeHMs, BOCIMTAHHA M Pa3BUTUA
o0yJalolMxcsl CpeicTBaMH y4eOHOro IIpeiMeTa, YCTaHaBlIMBaeT o00s3aTebHOE MPEIMETHOE COJAEp)KaHUe,
npeycMaTpiBaeT paclpeeNeH)e ero no KjiaccaM U CTPYKTYyPUPOBAHKE IO pasjenaM M TeMaM IpOrpamMMsl [0 XMMHUHU,
Onpe/eNnseT KOJIMYECTBCHHBIE U KadeCTBEHHBIE XapaKTEPUCTUKM COAEPXKaHMA, PEKOMEHIYEMYIO MOCeJOBATENIbHOCTD
M3y4YEHHs] XUMUM C YIETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSA3EH, JIOTHKM y4eOHOro npouecca, BO3pacTHBIX
ocobeHHOCTeM OOyHaroluxcs, OIpenessieT BO3MOXKHOCTM IpeaMeTa Ul peanusalud TpeOOoBaHUM K pesysbTaTram
OCBOEHHs OCHOBHO#M 00pa30BaTeNnbHOM MPOrpaMMbl Ha YpOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Taxke TpeOoBaHuUi K
pesynbTaTaM OOyYeHHs XMMHM Ha YpOBHE liellell M3ydeHus NpeiMeTa M OCHOBHBIX BMAOB y4eOHO-NO3HaBaTEbHOM
NEATENLHOCTH 00yYaroIerocs o OCBOSHHMIO Y4e0HOro COep KaHuUs.

3Haygue XMMUHU CIIY>KUT OCHOBOM JJisi (OPMHpOBaHMS MUPOBO33pEHMs OOydarollerocs, ero MpencTaBieHUN o
MaTepUabHOM E€IMHCTBE MHUPa, BXKHYIO POJIb UrparoT GopMHUpyeMble XUMHUEH MpPEeICTaBIEH A O B3aUMOIPEBPAILEHMUSX
SHEpPruM W 00 3BOJIOLMH BELIECTB B MNPHUPOAE, O IMyTSIX pelleHus [Io0anpHBIX NpobneM YCTOHYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPhEBOM, SHEPTETUYECKOH, MMUIEBOM 1 3KOJOrMYECcKoH 6e301acHOCTH, podneM 3ApaBOOXPaHEHHUS.

UzyueHue xumun:

CIIOCOOCTBYET peali3allii BO3MOXXHOCTEH 11 caMOpa3BUTHA U GOPMUPOBAHUS KYJIbTYphl JMYHOCTH, €€ 00LIel 1
(bYHKUMOHATIBHOM IPaMOTHOCTH;

BHOCUT BKJIaa B (GOPMHPOBAaHHME MBIIUIEHHMS M TBOPYECKMX CIOCOOHOCTeH 0OydarolmMXCs, HaBBIKOB MX
CaMOCTOSTENLHOM y4eOHOM NEATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIENOBaTe/IbCKUX YMEHUH, HEOOXONUMBIX Kak B
HIOBCEIHEBHOM JXKM3HH, TaK U B IPOPECCUOHANBHOM NEATEIHOCTH;

3HAKOMMT CO CHelu(UKol Hay4HOrO MBIUIEHMs, 3aKjJaAblBaeT OCHOBBI LEJOCTHOrO B3INIAfa Ha EIMHCTBO
MPUpOIBI U HENOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (OPMUPOBAHUM €CTECTBEHHO--HAYYHOM TIPaMOTHOCTU
o0yHarIuxCs;

crocobcTByeT (GOPMUPOBAHUIO LEHHOCTHOIO OTHOIUEHMS K €CTECTBEHHO--HAy4YHBIM 3HAHWAM, K IpUpOAE, K
4eIOBEKY, BHOCHT CBOM BKJIaJ B SKOJIOTMYECKOe 0Opa3oBaHKe 00ydarolHXCs.

JlaHHble HampaBieHHs B OOy4YEHUM XUMHUM OOECIIeYMBAIOTCS CHELM(UKON colepkaHud y4eOHOro mpeaMera,
KOTOPBIM SIBJISETCS MENAroruuecky aJalTUPOBaHHBIM OTpakeHHeM 0a30BOM HAayKM XMMHHU Ha ONpeNeNEHHOM 3Talle €&
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro 001ero o6pasoBaHus OpHEHTMPOBAH Ha OCBOCHHE O0YHYAIOIIMMUCS CHCTEMBI
NEPBOHAYAILHBIX TOHATHN XHMHM, OCHOB HEOPraHMYECKOM XMMHM M HEKOTOPBIX OTAENBHBIX 3HAUMMBIX IOHATHUMH
OpraHUYeCcKOM XUMMUHU.

CTpykTypa cofepKaHHs MporpaMMsl 10 XMMHM cHOPMHPOBAHA Ha OCHOBE CUCTEMHOIO MOAXOMA K €€ M3Y4EeHMUIO.
ComepxaHue CKIapIBAae€TCSd M3 CHUCTEMbl NOHATUH O XHMMMYECKOM OJJIEMEHTE M BELIECTBE M CUCTEMBI MOHATUH O
XxuMH4ecKor peakiuu. O0Oe 3TH CHCTEMBl CTPYKTypHO OpraHM30BaHBI MO NPUHLMIY IOCJIEN0BATENBHOIO pa3BUTHS
3HaHMI HA OCHOBE TEOPETHUYECKUX MPEACTABICHUI Pa3HOTO yPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4eHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [Nepuopuueckoro 3akoHa [I. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHa XMMUM;

— YHEHHs O CTPOCHUH aTOMa U XMUMHYECKOH CBA3H;

— MPECTAaBICHUM 00 SJIEKTPONUTUIECKOH JUCCOLMALIMY BELECTB B PACTBOPAX.

TeopeTuueckre 3HaHMS PacCMaTPUBAIOTCA HA OCHOBE SMIIMPMYECKM IIOJYYEHHBIX W OCMBICIEHHBIX (aKTOB,
Pa3BUBAIOTCS IOCJIEIOBATENEHO OT OJHOTO YPOBHS K APYroMy, BBIIONHAS (QYHKLMU OOBACHEHHS UM IPOTHO3UPOBAHU
CBOMCTB, CTPOSHHMS U BOZMOXKHOCTEH [IPaKTUHYECKOr0 IPUMEHEHH U NOJIyYEHHS U3y4aeMbIX BELIECTB.

OcBoeHye MporpaMMBbl IO XMMHH CIIOCOOCTBYET GOPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH COCTaBIstoLIei
HAay4YHOM KapTHHBI MHMpPa B JIOTHKE €€ CUCTEMHOM IPHUPOABI, LEHHOCTHOIO OTHOLIEHHS K Hay4HOMY 3HaHMIO U METOAaM
MO3HaHMsS B Hayke. M3yueHue XMMHUY MPOUCXOIUT C NPUBIECUCHUEM 3HAHUM U3 paHee W3Y4YeHHBIX y4eOHBIX IPEIMETOB:
«Oxpyxarormuii Mup», «buonorus. 5—7 knaccel» U «@usuka. 7 K1acey.

[Tpy M3yYeHUM XUMHUU TIPOUCXOAUT HOPMHUPOBAHME 3HAHUH OCHOB XMMUYECKOM HAyKH Kak 00JIacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUECKOM NeSTEeNpHOCTH 4eloBeKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KyJlbTyphl. 3ajaya



y4eGHOro TIpeaMeTa COCTOUT B (JOPMUPOBAHHM CUCTEMBI XUMHUUYECKIX 3HAHMMN — BKHEMIINX (aKTOB, NOHATHI, 3aKOHOB
¥ TCOPETHYECKUX TIOJIOKEHHUH, JOCTYIHBIX 0600IIEH I MUPOBO33PEHYECKOr0 XapakTepa, I3blKa HayKy, B PUOOLIEHHH K
HayqHBIM METONaM IIO3HAHHMA NpPU H3YYCHWM BELIECTB M XHMMHYECKHX peaKuud, B (OPMHPOBAHMM M pa3BUTHU
TNI03HABATENBHBIX YMEHUH W WX NPUMEHEHMH B Y4eOHO-IIO3HABATENBHOM U y4eOHO-MCCIIEN0BATENBCKON NeATENBHOCTH,
OCBOCHHH IpaBUJI 0€30MaCHOT0 0OpaleHus ¢ BEIECTBAMHU B TIOBCEJHEBHOM JKU3HH.

Ilpy u3y4eHny XvMuUM HAa ypOBHE OCHOBHOTO OOIIEr0 0OpasoBaHMs BaXHOE 3HAYEHHE NPHOOPETH TaKHe LienH,
Kak:

— (OPMHpOBaHHE HHTENIEKTYaTbHO Da3BHTOM JIMYHOCTH, TFOTOBOH K CaMOOOPA30BAHMIO, COTPYIHHMYECTBY,
CaMOCTOSATEILHOMY TMPHHATHIO PEINEHHUHM, CrIOCOOHOM afanTUPOBATECS K OBICTPO MEHSIOUUMCS YCIOBUSIM HKU3HH;

— HamnpaBJIeHHOCTh OOy4YeHMs Ha CHCTEMAaTHYeCKOe TpHOOLIEHHE OOYyYaroluxcsd K CaMOCTOSTENbHOM
TMIO3HABATEJILHON NEATENBHOCTH, HayIHBIM METOaM TT03HAHHS, (OPMHUPYIOIMM MOTHBALIMIO M Pa3BUTHE CIIOCOGHOCTEH K
XUMUHY;

— ofecreueHne yclOBHM, CMOCOGCTBYIOIMX MPHOOPETEHMIO OOYYAIONIMMECS ONBITA  PasHOOGpasHOM
ACATCNIBHOCTH, NIO3HAHMA W CaMOIIO3HaHKS, KIIOYEBBIX HABBLIKOB (KJIFOYEBBIX KOMITETEHIMI), UMEIOIUX YHUBEPCAIBHOE
3HAYEHHE JIJIs Pa3IUYHBIX BHOB JESTEILHOCTH;

— (GopmupoBanue oOWiel (YHKUMOHAIBHON M ECTECTBEHHO-HAYYHON TIPaMOTHOCTM, B TOM YHCIE YMEHHi
OOBSICHATE M OLUEHUBATD SIBJICHHS OKPYKAIOLIEr0 MUpA, MCTIONb3Ys 3HAHHUS U OIIBIT, TOTYHYeHHbIE NPH M3yUCHUH XHMHH,
NPHUMEHATH X MPH PEIIEHUM NTPOOJIEM B IOBCEIHEBHOM XKU3HH U TPYIOBOM JEATENLHOCTH;

— ¢opmupoBanKe y 00yHarOLUXCsi [YMaHUCTUYECKUX OTHOLIEHMH, MOHAMAHHS LIEHHOCTH XMMUYECKUX 3HAHHIA
Anst BBIPaDOTKH 3KOJIOTHHYECKH LIENEecO00pasHOro MOBEACHHMs B OBITY U TPYNOBOW ESTENBHOCTH B LEIAX COXPAHEHHS
CBOETO 3I0POBbS U OKPY KaIOLEeH IPUPOIHOM Cpepl;

~ Pa3sBUTHE MOTHBALMH K 00YYEHHIO, CIOCOOHOCTE! K CaMOKOHTPOJIO M CAMOBOCIIUTAHMIO Ha OCHOBE YCBOEHMS
O0LIEYENOBEHECKMX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIGOPY MpOGWIA M HANpPABICHHOCTH NalbHEHIIEro
00yHeHusl.

OGuiee 9KCII0 4acoB, OTBEAEHHBIX [ H3yYCHUs] XMMUK Ha YPOBHE OCHOBHOTO OOIIEro 06pa3oBaHMs, COCTABIIAET
136 yacos: B 8 kacce — 68 uacos (2 yaca B HeleNmo), B 9 knacce — 68 yacos (2 4aca B HEZIENIO).

COJEPXXAHWE OBYYEHHS

8 KVIACC

IlepBoHaYaJbLHBIE XAMUYECKHE IOHATHS

IIpenmer xumuu. Ponb xuMuM B XM3HM YeloBeka. XUMHs B cucTeMe HayK. Tena u Bemecta. OU3MYECKUe
CBOMCTBA BELIECTB. ArperaTHoe COCTOsSHME BellecTB. [IOHsTHE O METOHaX IO3HaHUSA B XUMUM. UMCTHIE BEIIECTBA U
cmecu. CriocoObl pa3neieHus CMECEH.

ATOMBI ¥ MONEKYJbl. XuUMHUecKHe sneMeHThl. CHMBOJNBI XUMHYECKMX 3I€MEHTOB. IIpOCTBIE M CJIOMKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUESHUE.

Xumuueckas Qopmyina. BaleHTHOCTH aTOMOB XMMUYECKHMX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB.
OtHocutenbHas aToMHas Macca. OTHOCHTENbHAs MOJEKyNspHas Mmacca. MaccoBas JOMs XMMUYECKOro 3JIeMEHTa B
COEIMHEHUH.

Konumuectpo BemecTsa. Mons. MosipHas Macca. B3aiMOoCBsA3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IHHHI]
BewlecTBa. Pacyérel Mo hopMynaM XMMHYECKUX COEIUHEHHUIA.

DHU3NYECKHE U XMMUYECKHE ABICHUA. XUMUYECKas peakiys U €& NPU3HAKU. 3aKOH COXPAHEHHS MacChl BELIECTB.
Xumuueckue ypasHenus. Knaccudukaruys XuMmdeckux peakuuii (CoeIMHEH s, pasioKeHNs, 3aMellie s, 0OMeHa).

Xumuueckuit IkKCnepumenm:

3HAKOMCTBO C XWMHYECKOW INOCYNOH, npaBunamMyM paboTel B JabopaTopud W TpPHEMaMH OOpalleHHs C
n1abopaTOpHBIM 00OPYIOBAHUEM, HU3YYEHHE W ONKCaHWe (U3NYECKMX CBOMCTB OOPAasIOB HEOPraHMYECKHX BELIECTB,
HabmoieHre QU3HYeCKUX (TTaBEHHE BOCKE, TasHHUE Jbjia, PACTUPAHKE CaXapa B CTYIIKe, KUIIEHHe U KOHIEHCalMs BOJb)
M XUMHYECKUX (TOPEHHE CBEYM, NMPOKAIMBaHHE MEIHOW NPOBOJIOKM, B3aMMOIEHCTBME MeNa C KHCIOTOM) SBICHHI,
HabIIOZIeHHe ¥ ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKLumii (pasioyeHue caxapa, B3aUMOIEHCTRHE CEpPHOM
KHCITOTEI C XJIOpHUAOM Oapust, pasnoxkenue ruapokcuna Menu (II) mpu HarpeaHny, B3auMOIEHCTBHE XKeNe3a ¢ paCTBOPOM
conn menu (II), usydenue crnocoboB pasfieNieHMst CMecel: C IIOMOLIBKO MarHWTa, (QUIBTPOBAHME, BHITIAPHBAHME,



IUCTIWUISALMS, XpoMmaTorpadus, MpoBeJEHHWE OYUCTKM IIOBAPEHHOH COJHM, HAONIOfEHMEe M ONKMCAaHWE PEe3YJIbTATOB
TPOBEIEHUS OTIBITA, WILTIOCTPHPYIOLIEro 3aKOH COXPaHEHHUs MaCChl, CO3/IaHME MOZIENEH MOJIEKYJT (LIapOCTEPIKHEBbIX).

Baxueiiuine npeIcTABUTEIH HEOPraHHYECKHX BeleCTB

Bo3nyx — cMmech rasos. Cocta Bo3myxa. Kuciopox — aneMeHT U mpocToe BewecTso. Haxoxaenue kucnopona B
npupoze, GU3MYECKUE W XMMHUHYECKHE CBOJcTBa (peakumu ropenus). Oxcunpl. [Ipumenenue kuciopopa. Croco6sr
TOJTy4eHHUs KUCI0pOa B 1abopaTopiy W NpoMBIIIIeHHOCTH. KpyroBopot kuciopona B mpupozne. O30H — ajyioTpoOInHast
MoauduUKaIms KUCIopoa.

TemnoBoi 3PhEKT XUMUYECKOM peaKlMH, TEPMOXMMHUUYECKHME YPABHEHMS, 9K30- M SHAOTEPMHUYECKUE PEaKUMH.
TomIMBO: yroak ¥ MeTad. 3arpssHeHKe BO3AyXa, YCUIEHUE TapHUMKOBOro 3G deKTa, paspylieHrHe 030HOBOrO CIIOs.

Bomopoa — 3NMEMEeHT W MpocToe BelecTBo. HaXoxeHue BOAOpOAa B TPHUPONE, GU3MYECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE, CIOCOOB! MoMydeH . KuCI0Th 1 COMH.

MonsipHslit 00bEM ra3oB. Pacu&Tsl 10 XUMUYECKUM yPaBHEHHSIM.

duzuuecKkye CBOMCTBA BOALL. Boja kak pactBoputenb. PacTBopsl. HacklleHHBIE M HEHACBIIEHHBIE PACTBOPEIL.
PacTBOpMMOCTE BEILECTB B BoAe. MaccoBast OJIs BEILECTBa B pacTBOpe. XMMUIECKUE CBOKCTBA BoAbl. OcHOBaHus. Ponb
pacTBOPOB B NPHMpPOJE U B JKU3HU HenoBeka. KpyroBopoT BOAbl B MpUpoOe. 3arpssHeHue MPUPOAHBIX BoA. Oxpana u
OYMCTKa NPUPOAHBIX BOJ,.

Knaccudukauus HeopraHuyeckux coenuHeHud. Oxcmapl. Knaccuduxauus oxcumos:  coneobpasyrouiue
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIe) U Heconeobpasyromue. HoMmenknarypa okcuaos. QU3MYECKHe U XUMUYECKHE
cBoiicTBa okcunoB. ITomydyeHune OKCUI0B.

OcuoBanusa. Knaccudukauusi OCHOBaHMi: IIENOYM U HEPAaCTBOPMMBIE OCHOBaHMA. HoMeHKnaTypa OCHOBaHMA.
Du3HUECKUE U XMMUYECKHE CBOMCTBAa OCHOBaHUM. IToyyenne OCHOBaHUM.

Kucnotsl. Knaccupukauus kucior. Homenknarypa kucnoT. @U3MUECKUe M XUMMYECKHME CBOMCTBa KUCIOT. Psn
axtuBHocTH MeTaioB H. H. Bexerora. Ilonmydenne Kucnor.

Conu. Homenxiatypa coneit. @usuyueckye U XMMUYECKUE CBOMCTBA conel. [Tomyyenue conent.

[eHeTHYECKAs CBSA3b MEXTY KilaccaMy HEOPTaHUYECKMX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpENEEHUE COMEPXKAHMs KHMCIOpoJa B BO3MyXe, NONyYeHMe, COOMpaHME, Dacrio3HaBaHuE U
H3yYeHME CBOMCTB KHMCIOpOJa, HaONIOAEHHE B3aMMOJEHCTBUA BEIUECTB C KUCIOPOJOM M YCIOBHS BO3HMKHOBEHHUS U
NpeKpalieHus roperus (oxapa), 03HaKOMJIEHHE ¢ 00pasliaMi OKCHIOB 1 OTIMCaHKMe UX CBOHCTB, MOJTy4YeHue, cobupanue,
pacro3HaBaHUE UM M3y4YeHHe CBOWCTB BOLOpOIa (TOpeHHE), B3aMMOMEHCTBIE Bofoposa ¢ okernoM menu (II) (BoamoxHO
JMICTIONIb30BAHKE BUAEOMATEPUANIOB), HAGMOAeH e 00Pa3LIOB BELIECTB KOIMYECTBOM | MOJIb, MCCIIEIOBAHUE OCODEHHOCTEH
pacTBOPEHHMS BELIECTB C PaslU4HON PacTBOPUMOCTEIO, NPUTOTOBJIEHHE PACTBOPOB C ONpPEACIEHHON MacCOBOM AOneH
PacTBOPEHHOrO BELIECTBA, B3aUMOJEHCTBUE BOABI C METaliaMy (HATPUEM M KaiblieM) (BO3MOXHO HCIIOJIB30BaHHE
BUJIEOMATEPHUAJIOB), MCCIIENOBaHME 0OPa3LOB HEOPraHNYECKUX BEIUECTB PAsIHMYHbIX K/IACCOB, HAOMONEHNUE W3MEHEHUS
OKpacKy MHIMKATOPOB B PAacTBOpaxX KMCJIOT W ILENo4ed, usydeHue B3ammopnelctsus okcuaa memu (II) ¢ pactBopom
CEPHOM KUCIIOTBI, KUCIIOT C METaJIaMK, PeaKlui HEWTpanu3alyH, oJlyYeHHe HEPACTBOPMMBIX OCHOBAHUH, BHITECHEHUE
OZHOrO0 MeTajyla APYTMM W3 PAcTBOpa CONM, PEIIEHHE 3KCIIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaKHEHIIME Kiacchl
HEeOpraHUUECKUX COENUHEHUM.

Ilepnonuyecknii 3akon u Ilepuonuyeckas cucremMa Xumuyecknx 3jaemenTos JI. M. Menneneesa. Crpoenue
aTOMOB. XuMMHYeCcKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTENbLHbIE PeaKIUH

[lepBble MOMBITKY KIacCU(UKALNY XUMUYECKUX 371eMeHTOB. [ToHATHE 0 Ipynnax CXOAHEIX 3JIEMEHTOB (IEOYHbIE
U ILIET0YHO3EMENbHbIE META/LIbl, FaJOreHEl, MHEPTHBIE Ta3bl). DNEMEHTHI, KOTOphle 00pasyloT aM(OTEepHbIE OKCHIIB! U
TUAPOKCUMBIL.

[lepuomuyeckuii  3axoH. Ilepuopmueckas cucTemMa xumudeckux osnementoe JI. WM. Menzeneesa.
KopoTkonepuoauas 1 AnuHHONEpHoaHas dopmsl Ilepuoauueckoil cuctemMsl xumuyeckux snementos JI. M. Menneneesa.
[Tepuoms! u rpymmbl. PU3MUECKUil CMBICT OPAAKOBOTO HOMEPA, HOMEPOB MEPHO/A U TPYIIIIL 3JIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX smep. M3oromsl. DnekTponsl. CTpoeHME 3IEKTPOHHBIX 000JO0YEK aTOMOB
nepebix 20 xumuyeckux snemeHToB Ilepuommueckod cucremsel JI. M. Menneneepa. XapakTepUCTHKA XUMMYECKOIO
3JIEMEHTA 110 ero mojoxenuto B Ilepuoauueckoit cucteme . M. MeHzeneesa.

3aKOHOMEPHOCTH HM3MEHEHMS pajuyca aTOMOB XMMUUYECKHX 3JIEMEHTOB, METAUIMYECKMX U HEMETAITIMYECKUX
CBOMCTB IO IpyIaM U NEPUOJaM.

3uavenue Ilepuonuueckoro 3akoHa U [lepuoauyueckoll CUCTEMBl XUMHYECKUX 3JIEMEHTOB ISl Pa3BUTUS HAYKU U
npaktuky. J[. 1. MeHpneneer — y48HBIN U rpaKJaHuH.



Xumuyeckas cBsasb. KopaneHTHas (IOsipHas M HETIONApHas) CBA3b. ONEKTPOOTPULIATEIBHOCTD XUMUYECKHUX
snemeHToB. MoHHast cBsi3b.

Crenenp oxucnenus. OKUCIHTEIBHO--BOCCTAHOBHTENBHBIE peakiMy. IIpOLeccs OKHCICHHS ¥ BOCCTAHOBJIEHHS.
OKHCIUTENH U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 0OpasLoB BELIECTE METAIIOB ¥ HEMETAILIOB, B3aUMO/IEHCTBHE TMAPOKCHIA [IMHKA C PACTBOPAMH KHCIIOT
Y LENI0Ye, MPOBEACHHE ONBITOB, WUTIOCTPUPYIOIIUX IIPUMEPE! OKUCIHTENLHO-BOCCTAHOBUTENBHBIX peaKiyii (FropeHue,
PEaKLMHU pa3IOKEHNs], COSAUHEHNS).

Mescnpeomemnmsie cesasu

Peanusauws MeXnpenMeTHBIX CBs3ell NP M3YYEHWH XUMHHU B 8 KJIACCE OCYIIECTBISAETCA Yepe3 HCIOIb30BAHUE
KaK OOIIMX eCTECTBEHHO--HAYYHBIX NOHATHH, TaK W [OHSTHH, SBISIOWMXCS CHCTEMHBIMM JUIS OTAETBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

Obmmpe ecTeCTBEHHO--HAy4YHBIE [OHSTHS: HAy4HBIH (aKT, THUIOTe3a, TEOpHs, 3aKOH, AHAIW3, CHHTES,
KaccuuKaLys, IEPUOANIHOCTE, HAOTIOACHHE, SKCIIEPUMEHT, MOJIETUPOBAHHUE, H3MEPEHHE, MOJCIb, SBICHHE.

Qu3MKa: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEMTPOH, WOH, HyK/IHMH, M30TOMBI, PaJHOaKTHBHOCTH, MOJEKYIIa,
SJIEKTPUYECKUH 3apsfi, BEWIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHUE BEINECTBA, ra3, QU3HYeCcKie BEIHYMHBI, €IHHULIB]
U3MEPEHUs, KOCMOC, IIJIaHeTHl, 3B&31bl, CoJTHIIE.

Brosorus: dorocunres, nexanue, Guochepa.

[eorpadus: atmocdepa, runpochepa, MUHEPabl, FOPHBIE MOPOALI, TONE3HBIE MCKOMAEMBIE, TOILUTHBO, BOXHBIC
PECypCHI.

9 KJIACC

BemecTBo H XUMHYeCKas! peaKIHs

[lepropryeckui 3akoH. Ilepuonudeckas cucTeMa Xumudeckux snementos JI. Y. Menneneesa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB XMMHYECKHMX OJIEMEHTOB IIEPBBIX TPEX MEPHOMNOB, Kaldsd, KATBLMS M HX
COCIMHEHUH B COOTBETCTBHH C IIOJIOKEHHEM 3JIEMEHTOB B [IepHonyecKoi CHCTEME U CTPOEHHUEM MX ATOMOB.

CrpoeHue BelecTBa: BMABI XHMHYECKOM CBs3H. THIIBI KPUCTAUIAYECKHX PELIETOK, 3aBHCHMOCTH CBOMCTB
BEIIECTBA OT THIIA KPUCTAIUTMYECKOM PEIIETKHM U BUAa XUMUYECKOM CBS3H.

Knaccudukauys 1 HOMEHKIIATYpa HEOPraHWYIECKHUX BEUIECTB. XUMUUYECKHME CBOMCTBA BELIECTB, OTHOCALIMXCA K
PasIMYHBIM KJlacCaM HEOPraHWYECKUX COEJUHEHNH, TEHETUYECKas CBS3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanms XMMIYeCKHX pPeaKLyid 10 pa3IMYHBIM MPU3HAKaM (0 YUCITY U COCTaBY YYAaCTBYIOUIMX B PEAKLMH
BELIECTB, II0 TEIUIOBOMY 3(PdEKTY, 10 U3MEHEHHIO CTEIEHEN OKHCIIEHHS XUMHYECKHX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO
Y4YaCTHIO KaTajamu3aTopa). OK30- U S3HAOTEPMHUYECKUE PEaKLIMH, TEPMOXUMUIECKHE YPABHEHMSL.

[MonsTHEe O CKOPOCTH XHUMHYecKoH peakumu. [ToHsTHE 06 OGpPAaTHMBIX M HEOOPATUMBIX XMMHMYECKUX PEAKIIUSIX.
[TonsTHE O rOMOTEHHBIX U TETEPOreHHBIX peakuusx. [loHsTre o Karaumze. [IOHATHE O XUMHYECKOM DPABHOBECHH.
DaxTOp5l, BIMAIOIIHE Ha CKOPOCTh XUMUYECKOU PEakMH U TIOJIOKEHUE XUMUIECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE — PEaKLUM, 3JIEKTPOHHBINM  OalaHC  OKHCIIUTEBHO-BOCCTAHOBUTEBHON
peakuuyu. CoCTaBNeHHE YpPaBHEHWM OKHCIHTEIBHO--BOCCTAHOBUTENBHBIX pEakKMid C HCIMONB30BAaHHEM METOA
3JIEKTpOHHOTO OajaHca.

Teopus >IEKTPOJMTHYECKOH AMCCOLMAIMH. DJIEKTPOJIUTEI M HESNIEKTPOJHUTHL. KaTHOHBL, aHHOHEL. MexaHu3Mm
MUCCOLMAlMM BEIUECTB C pa3IW4YHBIMU BHIOAMM XHUMHU4YecKoi cBs3u. Crenenp muccoupanvd. CuUibHBIE U cradble
SJIEKTPOJIUTEI.

Peakuuy noHHOro o6MeHa. YCNOBHs MPOTEKaHWs peaklyil HOHHOTO OOMEHa, TMOJHBIE U COKpalEHHBIE HOHHBIE
ypaBHeHus peakuuil. CBONCTBa KHCIOT, OCHOBaHMH M COJIeM B CBETE IPEACTABICHHN 00 3IEKTPOUTUYECKOM
nuccouranyu. KayecTBeHHbIe peakyy Ha HOHEL. [ToHsTHE O rHapomH3e CoNei.

Xumuueckuit IKCnepUMenm:

O3HaKOMJIEHHME C MOZEISMU KPHUCTAIUINYECKUX PEIIETOK HEOPraHMYECKMX BEILECTB — METAJJIOB U HEMETAJUIOB
(rpaduTa ¥ anMa3za), CIOXKHBIX BEIIECTB (XJIOPUIA HATPUS), UCCIIENOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUUYECKON peakiuu
OT BO3JEHCTBUS pa3IM4HBIX (DAKTOPOB, HCCIECHOBAaHUE OBIEKTPONPOBOJHOCTH pAacTBOPOB BEILNECTB, IMpolecca
JUCCOLMALMK KUCIIOT, IUENOYeH M conell (BO3MOXHO KCIIONIb30BAaHWE BHIEO MaTepuasioB), IPOBENEHHE OIBITOB,
WUTIOCTPUPYIOIIMX TIPU3HAKKA MPOTEKaHMS peakuuid HOHHOro obOmeHa (oOpa3oBaHHE Ocajka, BBIIEJICHHE rasa,
o0pa3oBaHHe BOABI), OMNBITOB, WUIFOCTPHUPYIOLIMX MPHUMEPbl OKHCIHTEIEHO-BOCCTAHOBUTEIBHBIX peakuuii (ropeHue,
peaKlMy pasjoKeHMs, COETUHEHNUs), pacllo3HaBaHHe HEOPraHUMYECKUX BELIECTB C IIOMOIIBIO KaUeCTBEHHBIX PEaKLUi Ha
VIOHBI, PELIEHNE 3KCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTaiibl 1 HX cOeIMHEHHS

O6wias xapakrepucTvka rajoreHoB. OCOOEHHOCTH CTpOEHHsS AaTOMOB, XapaKTepHblE CTENE€HM OKUCIICHUSL.
Crpoenre u (DU3MUECKHE CBOMCTBA INPOCTHIX BEIECTB — TalOreHOB. XMMHMYECKHME CBOMCTBAa Ha IpUMepe XJopa
(B3aUMOJIEMCTBHE C METAUIAMK, HEMETaJUlaMy, Lieso4amMu). XaopoBoaopoa. ConsHas KUCIO0Ta, XMMUYECKUE CBOWCTRa,
NojlyyeHue, npuMeHeHue. JIeMCTBUE XJIOpa M XJIOPOBOAOPOAA Ha OpraHM3M HejoBeKa. BaxHeliuiue Xmopumpl U MX
HaxOXKJEHUE B IPUPOJE.

O6mas xapakTepucTuka 3neMeHTOB VIA-rpynmel. OcoOGEHHOCTHM CTpOEHHsS aTOMOB, XapaKTEpHBIE CTENEHH
okucnenus. Ctpoenne ¥ Qu3nyeckue CBOKWCTBA IPOCTHIX BELIECTB — KUCIOPOAA U CEphl. AJIOTPONHbIE MOIU(HUKALMU
KHUC/Iopofia U cepsl. XuMu4eckue cBoicTa cepbl. CepoBomopos, CTpoeHMe, DM3MUYECKME M XMMHYECKHE CBOMCTBA.
OKcuBl cephl KaK MpecTaBUTENN KUCIOTHBIX OKCUIoB. CepHas KUCNOTa, QU3MYECKUe ¥ XUMUYECKHe cBocTBa (oOimue
KaK MpecTaBuTeNis Kacca KUCIOT ¥ crelududeckue). XUMUYECKHE PEAaKUMH, JEXallde B OCHOBE MPOMBIIIIEHHOTO
crnocoba NonyyYeHus: cepHoH KUenoTel. [Ipumenenye cepHo KucaoThl. CoJii CEpHOM KUCIIOTH], KaUECTBEHHAs peaklys Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COECAMHEHMH B INpUpoAe. XMMHWYECKOE 3arpsA3HEHUE OKpYXXaroWled cpenpl
COEMHEHUAMU Cepbl (KUCIOTHBIE JOXIH, 3arpsA3HEeHNe BO3LyXa U BOAOEMOB), CIIOCOOHI €r0 NMPENOTBPALIECHUA.

O6mas xapakTepucTuka saeMeHTOB VA-rpynmel. OcoOEHHOCTH CTpOeHMs aTOMOB, XapaKTepHble CTeNeHU
OKHCIIEHUs. A30T, pacmpocTpaHeHue B MpHpone, GU3HdIecKre U XMMHYECKHE CBOMcTBa. KpyroBopor aszora B mpupoze.
AMMUaK, ero Qu3nyecKue U XMMUYECKHE CBOMCTBa, MONyueHUe W mpuMeHeHue. Conu aMMOHMA, MX (QHU3UYECKUE U
XMMMYECKHE CBOWMCTBA, NprMeHeHHe. KauecTBeHHas peakLys Ha MOHBI aMMOHMsA. A30THas KHCJIOTa, €€ MOJIydeHMUE,
dusMyecKre ¥ XUMUYECKHEe CBOWCTBa (OOLIME KaK IpeACTaBUTENs Kacca KMCIOT M cnenududeckue). Mcenons3opaHue
HUTPAaTOB M COJed aMMOHMs B KauecTBE MHUHEPAIbHBIX YAOOpeHHH. XMMHYECKOE 3arpsA3HEHME OKPYKarOIIEH cpenibl
COENMHEHUSIMHM a30Ta (KMCIIOTHBIE [OXKAM, 3arps3HeHHe BO3OyXa, MO4YBBl U BomoéMoB). Docdop, amIoTpomHble
moaudukauuu pocdopa, Gusrdeckue U xumudeckue ceoiictra. Oxeun docdopa (V) u hocdopuas kucnora, husuueckue
1 XMMHYECKHE CBOMCTBA, Mojtyyenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUH.

O6was xapakTepucThka 3meMeHTOB IVA-rpymmel. OcoOEHHOCTH CTPOEHMs aTOMOB, XapaKTEPHBIE CTENEHU
OKMCJIEHHS. YTJIEpO/, A/UIOTPOMHbIE MOAU(UKAIMY, PACIPOCTPaHEHHE B IPUPOJE, GU3HMUECKUE U XMMUYECKUE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCHAB! yriaepoaa, MX GU3HMyYecKue U XMMUYECKME CBOMCTBA, JeHCTBUE
Ha JXMBBIE OpraHM3Mbl, ONTy4YeHHE U MPUMEHEHHE. DKONIOrMYecKue NpobeMsl, CBA3aHHbIE ¢ OKcHaoM yriepona (IV),
TUNOTE3a [I00aNBLHOro MOTEIUIEHHS KMMarta, MapHUKOBBIA 3QQeKT. YronbHas KUCIOTa U €€ COiM, UX PU3UYECKUE U
XUMMYECKME CBOMCTBA, IOJNydeHHe W npuMeHeHnue. KadecTBeHHas peakuus Ha KapOoHaT-HMOHBL. Mcnonb3omanue
KapbOHATOB B OBITY, MEAULIMHE, IPOMBILIJIEHHOCTH U CEILCKOM XO3SHCTBE.

I[TepBoHaYaNbHBIE MOHATHUS 00 OPraHMYECKUX BEIUECTBAX KaK O COEAMHEHMSIX yraepoAa (METaH, 3TaH, 3TUIIEH,
ALETUNIEH, STAHOJI, TIIMIEPUH, YKCYCHas KucioTa). IIpupogHble MCTOYHHMKM YIIIEBOLOPOLOB (Yroib, NPUPOAHBINA ras,
HedTh), MPOAYKTHI UX NepepaboTKH (6eH3MH), UX POJb B OBITY ¥ MPOMBILLIEHHOCTH. [IoHATHE O 6MOIOrMYECKH BaXKHBIX
BELIECTBAX: JKMUpaX, OelKaX, yriIeBOAaX — ¥ UX POJM B XKM3HHU 4eJIOBeKa. MaTepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOpraHUYECKUX COEAUHEHUH.

Kpemuwuii, ero ¢u3uueckue U XHUMUUECKHME CBOWMCTBA, MOJydeHUE M npumeHeHue. CoeJUHEHUS KPEMHUs B
npupone. O6uwme npencrasnenus o6 okcune kpemHus (IV) u xpeMHueBoi kuciote. CHIMKATHl, UX UCMOJIb30BAaHUE B
OBITY, B MPOMBILLIEHHOCTH. BakHeiiie cTpouTeNbHblE MaTepUanbl: KepaMuKa, CTEKIIO, LIEMEHT, OETOH, JKene300€TOH.
[TpoGieMbl 6€30MACHOTO UCTIOIBb30BaHUSA CTPOUTEIIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HH.

Xumuueckuil IKCnepumenm:

u3yuyeHue oOpaslOB HEOPTaHMYECKHUX BEILIECTB, CBOHCTB COJSHOM KHMCIOTHI, IPOBEACHUE KAUECTBEHHBIX pEeaKLUii
Ha XJIOPMI-UOHBI U HaOIOEeHHE IPU3HAKOB UX [IPOTEKaHMs, OIBITH], OTpaXkaroLlye GU3MIeCKUe U XMMUUECKIe CBOHCTRA
rajioreHoB ¥ UX COeJMHEHMH (BO3MOXKHO HCIIOJIH30BaHUE BHIEOMATEpHUAloB), O3HAKOMIIEHHE C 00paslaMu XJIOpPHIOB
(ranoreHumoB), O3HaKOMIIEHUE ¢ 0Opa3laMy Cephl U €€ COEOUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BUIAEOMATEPHAIIOB),
HabarogeHye mpoliecca OOYINMBaHMS caxapa IO [eHCTBUEM KOHLEHTPUPOBAHHOM CEpHOM KHCIOTHI, H3yueHHE
XUMHWYECKUX CBOMCTB pa30aBlIeHHONW CEpPHOM KHCJIOTBI, NPOBEJEHUE KAueCTBEHHOM peakuuu Ha cynbhar-uoH H
HabroeHHe NpU3HaKa e€ NpOoTeKaHus, O3HaKOMIIEHHe ¢ (U3MUECKUMH CBOMCTBAMU a30Ta, docdopa U UX COeNUHEHHM
(BO3MOYKHO MCIIOJIb30BaHHE BUIEOMATEPHAIOB), 0Opa3LiamMu a30THBIX U pochopHeIX ynobpeHuii, nonyyeHue, cooupanue,
pacro3HaBaHWE M U3YUEHHE CBOMCTB aMMMaKa, IPOBEJEHUE KaueCTBEHHBIX PEaKUMil Ha HOH aMMOHMS U docdaT-uoH U
M3YyUCHHE NMPU3HAKOB HMX MPOTEKaHHUS, B3aUMOJEHUCTBHE KOHLEHTPMPOBAHHON a30THOM KUCIOTBEI C MEABIO (BO3MOXKHO
UCIONB30BaHME BUIEOMATEPUANIOB), M3yueHME MoZened KpUCTaUIMUecKUX peIlETOK anmasa, rpadura, Qyepena,
O3HAKOMIJICHHE C MPOLECCOM aJICOPOLIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIEM M YCTPOHCTBOM IPOTHBOrasa,
nony4eHue, coOupaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB YIJIEKUCIIOrO rasa, IPOBEACHUE KaUeCTBEHHBIX peakiuii Ha



KapOoHaT ¥ CHJIMKAT-MOHBI W W3yYeHHE NPU3HAKOB HX TPOTEKaHWs, O3HAKOMJIEHHME C IPOLYKUMEH CHIMKAaTHOH
MPOMBILIJICHHOCTH, peLeHue SKCIICPUMCHTAJIIBHBIX 3a1a4 I10 TeME «BasxkHeHe HeMeTaJuIbl U HX COCOHUHCHHUA.

MeTananl ¥ HX COENMHEHHS

OO6was xapaKTepHCTHKa XHMUYECKHMX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHM WX TOJOKEHHS B [Tepuoguueckoit
CUCTEME XMUMHUYECKHX 3eMeHTOB [I. . Menneneepa u ctpoeHus atomoB. CTpoeHHe METa/IOB. MeTannnyecKas CBi3b U
METINYECKasl KPHUCTANIMYECKas pPEIETKA. ONEKTPOXHUMUYECKUN DS HalpsDKeHud MeTauioB. OU3HYECKUEe WU
XMMHYECKHE CBOHCTBa MeTaioB. Obume crnocoOsl MOMy4YeHus MeTauIoB. [IOHATHE O KOPPO3MH METaJIOB, OCHOBHBIE
Croco6el 3aMTBI UX OT Kopposuu. CIUIaBsl (CTaib, IyTyH, MIOPATIOMUHMH, GPOH3a) M HX NPYMEHEHHE B OBITY U
[IPOMBILUIEHHOCTH.

llenoynsie Merammsl: monoxkeHue B Ilepropmdeckodt cucTeMe xumuyeckux sneMeHToB JI. M. Menpeneesa,
CTPOCHUE HMX aTOMOB, HaXOXJAEHHE B mpupozne. OU3HHecKHe M XMMHYECKHE CBOMCTBA (Ha MpHUMEpE HATPUA U Kajius).
OKcuabl M TMAPOKCHUABI HATPHS U Kaius. [[puMeHeHH e LIENOYHBIX METAIUIOB U MX COEIMHEHMIA.

lllenouHo3eMenbHEIE METANIBl MarHUM ¥ KalbLWi: NONOXeHWe B IlepuOJUYEcKOl CHCTEME XHMHYECKHX
anementoB JI. M. MenneneeBa, CTpoeHHe MX aTOMOB, HaXOXIeHWE B mpupone. PU3HUECKUE U XMMHYECKHE CBONCTBA
MarHus W Kanblus. Baxuelmine coefuHEeHHs Kaiblysi (OKCHI, T'MAPOKCHI, COMHM). JKECTKOCT BOABI U CIIOCOOBI €&
YCTpaHEeHUs.

AnroMuHuH: monoxenre B Ilepuommdeckoil cucteMe XMMU4ecKux snementoB JI. V. MeHneneesa, CTpoeHue
aroMa, HaXOXKJIeHue B npupozae. OusnyecKre U XUMUUYECKHUE CBOMCTBA alOMHHMS. AMGOTEPHEIE CBOWCTBA OKCHIA U
IUIPOKCHUIA ATFOMUHUS.

Keneso: monoxenue B Ilepuonnyeckoii cucreme xumuueckux snementos JI. M. Menneneesa, CTpoeHHe aToMa,
HaxoxJeHue B mpupoge. OHU3nUecKrue U XHUMHYECKHe CBOMCTBa »enesza. OKCHIBI, MMApoKcHabl U conu xenesa (II) u
xenesa (III), ux cocras, cBOMCTBA U MONTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ 00pasllaMd METAaVIOB M CIUIABOB, MX (PU3WYECKMMHU CBOMCTBAMM, H3y4EHHE pE3YJILTATOB
KOPPO3UM METAJIOB (BO3MOYKHO HCIIONIb30BaHHE BHICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJEHCTBUS OKCHIA KAIBIUS U
HaTpus C BOOOH (BO3MOXXHO HCIOJb30BAaHHE BUIIEOMATEPHAIIOB), HCCIIENOBAHHME CBOWCTE JKECTKOM BOIBI, MpoLEcca
TOPEHUs JKeJle3a B KUCIOpOoJe (BO3MOXKHO HCIIONB30BAaHHE BHIAECOMATEPUAJIOB), NPU3HAKOB MPOTEKAHUS KAuyeCTBEHHBIX
peaKuuii Ha MOHBI: MarHus, Kalbliys, aFOMHUHUS, [TUHKa, xeieza (I1) u xxenesa (1), menu (1), HabnroneHWE W ONUCAHKE
MIPOLIECCOB OKPAlIMBAHUA TUIAMEHHM MOHAMU HaTPHs, Kajusl ¥ KaJbLus (BO3MOXHO HCIIOJB30BAHHE BHICOMATEPHATIOB),
KCCIIENOBAHHUE aM(BOTEPHBIX CBOHCTB IMIPOKCHIA ATIOMHUHUSL ¥ THAPOKCHIA LIMHKA, pELICHHE SKCIIEPUMEHTAIBHBIX 33124
1o Teme «BaykHeHIe MeTalIbl U HX COEOMHEHMUSY.

XHMHS U OKpPYKaI0Uas cpena

BelecTBa 1 MaTepuaisl B MIOBCEIHEBHOM JKHU3HM 4YelIOBEKA. be30macHoe MCIONIb30BaHUE BELIECTE U XMMHYECKUX
peaxuuii B ObITy. [TepBast MOMOIIE MIPH XUMUYECKHUX OJKOTaX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpy»Karomed cpenbl (NpenesnbHas MOIMYCTUMas KOHUEHTpalys BELIECTB, ajee —
ITJK). Ponp XMMUH B peIIeHUH SKOJOTUYECKHX MTPOGIIEM.

Xumuueckuil 3KCnepumenm:

U3y4eHre 00pa3oB MaTepHalIoB (CTEKIIO, CILUIaBbl METAJIOB, MTOJIMMEPHBIE MATEPUAIIE).

Mesicnpeomemmusie ceasu

Peanusanys MeXNpeaMETHBIX CBs3eH NMPH M3YyYEHWH XUMUH B 9 KJTaCCe OCYIIECTBIIIETCS Yepe3 KCIIOJIb30BaHKE
KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX TIOHSTHM, TaK U MOHSTHH, SBJSIOIIUXCA CUCTEMHBIMM I OTAEIBHBEIX IPEIMETOB
€CTECTBEHHO--HAyYHOI'0 LI1MKJIa.

O61ue ecTeCTBEHHO-Hay4YHble IIOHATHS: HAYYHBIM (akT, TWUOOTe3a, 3aKOH, TEOPWs, AHAIM3, CHHTES,
KiaccuuKalys, NepUOANYHOCTh, HAOIONEHWE, OKCIIEPHMMEHT, MOIEIMPOBAHHE, W3MEPEHHE, MOJIENb, SBJIEHHE,
MapHUKOBBIN 3P HEKT, TEXHOIOTHSI, MATEPUATEL.

@usuka: MaTepus, aToM, SJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIWIA, WU30TOIMBI, PaIdOaKTHBHOCTH, MOJIEKYJIA,
SJIEKTPUYECKUH 3apsil, IPOBOJHWKH, [IOMYNIPOBOIHUKY, MUAJIEKTPUKH, (OTO3JIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEINECTBA, a3, PacTBOP, PacTBOPUMOCTH, KPHCTAIMYECKas pelETKa, CIUIaBbl, (QU3MYecKue
BEJIMYMHEL, EAUHULBI H3MEPEHHUs], KOCMUYECKOe MPOCTPAHCTRO, TIaHEeTH, 3BE3/EI, COHIIE.

buonorus: QotocuHTes, papixaHuMe, Ouocdepa, 3KOCHCTEMa, MHHEPIBHBIE YAOOPEHHS, MHKPO3JIEMEHTE,
MaKpOJIEMEHTBHI, IUTATEIbHbIC BELIECTBA,

I'eorpadus: atmocdepa, runpochepa, MUHEpalbl, TOPHBIE MOPOABI, MOJE3HBIE WCKOMAEMbIE, TOILTHBO, BOIHEIE

pecypehl.



IVIAHUPYEMBIE PE3YJBbTATHI OCBOEHUSA ITPOI'PAMMDBI 110 XUMWH HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O 00LIEro 00pa30oBaHUsA JOCTUIAIOTCs B XOA€ 00y4eHus
XVMUM B €IUHCTBE yueOHOW M BOCIIMTATENBHOM HEATENIBHOCTH B COOTBETCTBMM C TPAAMLUOHHBIMHU POCCUMCKUMU
COLIMOKYJIBTYPHBIMM M JIyXOBHO-HPaBCTBEHHBIMHM LIEHHOCTSMM, NPHUHATHIMA B OOIIECTBE IpaBUIaMM U HOpMaMu
NOBEEHHS U CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HAaHUS, CaMOPa3BUTHS U COLMAIM3alMU 00yJaroIUXCs.

JIMYHOCTHBIE PE3YJBTaThl OTPAKAKOT TOTOBHOCTh OOYyYarOIMXCS pPYKOBOACTBOBATbCS CHUCTEMOH ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U pacLIMpPEHME ONbITa AEITEIPHOCTY Ha €8 OCHOBE, B TOM YMCIIE B YaCTH:

1) DaTpHOTHYECKOr0 BOCIMTAHMA:

LEHHOCTHOTI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY HaCJIE[MIO, IOHUMAaHMs
3HaYEHMs] XMMMYECKOM HAayKU B JKM3HH COBPEMEHHOT'O OOLIECTBa, CIIOCOOHOCTHM BIAJIETh JOCTOBEPHOM MHGbOpMaLueil o
NePEe0OBBIX JOCTHXKEHHUSIX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00
yCTpOiicTBe MHpa U 0OLIECTBa;

2) rpaskIaHCKOr0 BOCIHTAHHUSA:

NpEeNCTaBIeHHss O COLMANbHBIX HOPMax M IIpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHMM B  KOJUIEKTUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIe0BATENbCKON, TBOPUYECKOH M APYruX
BUJAX JESTENbHOCTH, TOTOBHOCTM K pPa3HOOOpa3HOH COBMECTHOM [E€ATENBHOCTH IpPH BBIIOJHEHUM Y4eOHBIX,
MO3HABATENBHEIX 337134, BBHIMOJHEHMM XMMHYECKUX SKCIEPHUMEHTOB, CO3JaHUM Y4eOHBIX INPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B MPOLIecce 3TON y4eOHOM AeATeNbHOCTH, TOTOBHOCTY OLIEHUBATEH CBOE MOBEACHHUE
U TIOCTYNKM CBOMX TOBapuiled C MO3MLMKM HPaBCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHHUA IIOCHEACTBUU
MOCTYIKOB;

3) MeHHOCTH HAYYHOro NO3HAHHS!

MHPOBO33PEHYECKME NPEICTaBJCHUS O BEILECTBE M XMMMUYECKOH DEaKlMd, COOTBETCTBYIOLIME COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOILME OCHOBY [l IIOHMMAaHMs CyLIHOCTY Hay4YHOW KapTHMHBLI MHpa, IIPENCTABIIECHMU
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsS MPHUPOIBI, B3aUMOCBS3AX YEJIOBEKa C MPUPOIAHOM CpPeloH, O PO XHMHHU B
MO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[I03HABaTENbHbIE MOTHBBI, HalpaBjCHHbIE Ha TIOMy4YEHHE HOBBIX 3HAHMM 110 XHUMMHM, HEOOXOOUMEIE ISt
00BsACHEHUST HAOJIONAEMBIX TIPOLIECCOB U SIBJICHMH, MO3HABaTeNbHOH, UHGOPMALIMOHHON U YUTATENbCKOH KyNBTYpHI, B
TOM 4YMCJIE HABBIKOB CaMOCTOSITEJBHONH pabOTHl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOH JMUTEpaTypod, JOCTYIHBIMH
TEXHUYECKUMH CPeACTBaMH UH(POPMALOHHBIX TEXHOJIOTUiA;

UHTEpeC K OOYYEHHMIO W TO3HAHMIO, JFOOO3HATENBHOCTb, IOTOBHOCTh M CIIOCOOHOCTh K CamMOOOpa30OBaHMIO,
MPOEKTHOW U MCCIIEIOBATENbCKOM NEsITeNBHOCTH, K OCO3HaHHOMY BBIOOpY HaIpaBI€HHOCTH W YpPOBHS OOydeHMS B
IanbHeHnIem;

4) popmupoBaHus KYJIbTYPHI 310POBb:

0CO3HaHHKE I[EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3IOPOBBIO, YCTAHOBKM Ha 34O0POBBIA 00pa3
JKU3HH, OCO3HAHME TMOCIEACTBUN W HEMpPUSTHE BPEIOHBIX NPUBBIYEK (YHNOTpeONeHUs aJKorons, HapKOTHMKOB, KypeHUs),
HEOOXOAMMOCTH COOJTIOACHMUS MPABUIT 0€30MACHOCTH IIPU OOpallleHUuH C XUMUYECKUMU BEIIECTBAMU B OBITY U peabHOM
JKU3HU;

S) TpyAOBOro BOCIIUTAHHUSA:

MHTEpeC K MPaKTHUECKOMY M3ydeHMIo npodeccuil ¥ TpyZAa pa3luMuHOIO poja, yBaKeHUE K TPYLy M pe3ysbTaram
TPYAOBOM HEATENBHOCTH, B TOM YMC/I€ HAa OCHOBE IIPUMEHEHMs NPEAMETHBIX 3HAHUM MO XMMHM, OCO3HaHHBIA BBIOOP
HHAMBH/YAJIbHOM TPASKTOPHHU MPOJODKEHHS 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUH,
OOLIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIEHON Npo(ecCuOHaNbHOM NEITeNbHOCTH U Pa3BUTHS HEOOXOAUMBIX
yMEeHMH, FOTOBHOCTE aJalITUPOBATELCS B IIPOGECCUOHATBEHON Cpee;

6) 3K0JI0rHYeCKOro BOCIUTAHMS :

SKOJIOTMYECKU 1lenecoobpa3Hoe OTHOLIEHHE K IpUpPOAE Kak MCTOYHMKY JKM3HM Ha 3emiie, OCHOBE €&
CyLIECTBOBaHUS, IOHMMAaHME LIEHHOCTH 3HO0pPOBOrO ¥ 0Oes3omacHoro obpasa >KU3HM, OTBETCTBEHHOE OTHOUIEHHE K
COOCTBEHHOMY (U3MYECKOMY U MCUXMYECKOMY 3IO0POBBIO, OCO3HAHME LEHHOCTH COOMIOACHUS MpaBusl 0e30IacHOro
noBeneHMs Npu paboTe ¢ BELIECTBAMU, a TAKKE B CUTyallMsIX, YTPOKAIOLIMX 300POBBIO U JKU3HH JFOCH;

CIIOCOOHOCTH MNPUMEHATh 3HAHWS, INONy4yaeMble NPU M3YyYEHUM XHUMUH, [JIS PeIleHHs 3aJay, CBS3aHHBIX C
OKpY>Karolle¥ NpUpPOAHOM CpeNOoW, AU IOBBILUEHWS YPOBHs OKOJOTMYECKOH KyMbTYphl, OCO3HAaHUSA IJI00AJBHOIO



XapakTepa 3KOJIOTHYECKHX MPOOJieM M TyTel MX pelleHHs MOCPEACTBOM METO/OB XMMHUH, SKOOTMYECKOrO MBIILICHHS,
YMCHHSI DyKOBOJCTBOBATHCS MM B IMO3HABATEILHOM, KOMMYHHKATHBHON U COLMANIBHOM TIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTampeiMETHBIX pPE3yNIbTATOB BBINESIOT 3HAYMMBIE JUIs  (DOPMHPOBAHHMS MHPOBO33PEHHS
o0LieHay HbIE TIOHATHS (3aKOH, TEOPMs, NPHHLMI, THMIOTe3a, (DaKT, CHCTEMa, NPOLECC, SKCIIEPUMEHT W IpyToe.),
KOTOPEBIE HCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX TpeIMeTaX W IO3BOJSIOT Ha OCHOBE 3HAHHM M3 3TUX
peIMETOB (HOPMHUPOBATH MPECTABIEHHE O LIENIOCTHOM HAYYHOM KapTHHE MUpa, M YHHUBEPCANbHBIE yieOHbIe JEHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC, DEryJISATHBHBIE), KOTOpble OOECIEUMBAIOT (OPMHUPOBAHHE TIOTOBHOCTH K
CaMOCTOATENPHOMY IJIAHUPOBAHMIO M OCYIIECTBIICHHIO YYEOHOM NeATENLHOCTH.

ITo3naBaTenbHBIe YHHBEPCAILHBIE y9eOHbIE JeHCTBHS

basoBrle Jjornyeckue nencTBHs:

YMEHHS UCIIONB30BaTh NMPUEMBI JIOTUYECKOrO MEILIJIEHHS ITPYU OCBOCHHH 3HAHUMN: PACKPBIBATE CMEICI XMMHYECKHX
TIOHATUN (BBIAENATH WX XapaKTEpHbIE NPU3HAKH, YCTAHABIIMBATE B3aMMOCBA3b C JPYTHMH IOHSATHUSMHE), HCIIONB30BATH
TNOHATUSA I/t OOBSCHEHWsS OTHENBHBIX (AKTOB ¥ SBNEHHH, BHIOUPAaTh OCHOBAHMS W KPUTEPUH IS KITACCHDMKALMAM
XUMHUYECKUX BEIIECTB M XMMHMYECKUX DPEaKUMH, yYCTaHABNMBATBH INPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YHYCHMS, CTPOUTEL JIOTHYECKUE DPACCYXKIEHMs (MHAYKTUBHBIE, ICTYKTUBHBIE, IT0 aQHAJOrMM), HEJaTh BBIBOOLl U
3aKITIOUCHHUS;

YMEHHE TMpPUMEHATE B MpPOLIECCE IIO3HAHUA MOHATHA (TPEIMETHBIE U METalpeAMETHBIE), CUMBOIUYECKUE
(3HAaKOBBIE) MOJENH, HCITIONB3YeMBIE B XHMHM, IPeOOPa3OBBIBATH IIHPOKO NPHMEHSEMBIE B XHMHH MOJENTbHbIC
MPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYecKas GopMyiia U ypaBHEHHME XUMHUYECKON peaKkLyy —
TpH PEIIEHNH Y4eOHO-TI03HABATENBHEIX 33124, C YYETOM THX MOJENBHBIX [PEICTABIEHHH BEISABIATE U XapaKTepH30BaTh
CYLIECTBEHHBIC NMPU3HAKKA M3yYaeMBIX OOBEKTOB — XMMHYECKMX BELIECTB U XMMHMYECKMX PEaKIMi, BBIABISATH OOIIUE
32KOHOMEPHOCTH, MPUYUHHO-CIIECTBEHHEIE CBA3H U IPOTUBOPEUHS B U3yHaeMBIX NPOLECCax U ABJICHUSX.

basoBbie HeciienoBaTebCKue JeACTBAA:

YMEHHE UCTIONIB30BaTh NIOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKKEe B KAYECTBE OCHOBBI
Ans GOpMUPOBAHHUS THIIOTE3BI I10 IPOBEPKE NPABMIILHOCTH BEICKA3BIBAEMBIX CYIKICHHUI;

IpUOGpETEHHe OMBITA 110 IUIAHUPOBAHHIO, OPraHM3aLMK W MPOBEICHUIO YYEHHIECKUX SKCIIEPUMEHTOB, YMEHHE
HabJIONaTh 32 XOJOM IIPOLIECCa, CAMOCTOSITENBHO IPOrHO3MPOBATH €TI0 PE3YNBTAaT, (OPMYIMpOBaTh OGOOINEHHS M
BBIBOJBI 110 PE3YJILTATAM MPOBEJEHHOIO OIBITA, HCCIIENOBAHMUS, COCTABIIATE OTUYET O MPOAE/IaHHOM paboTe.

Pa6ota ¢ nHdopmanueii:

yMEHHE BHIOMpATh, AaHAM3UPOBATh W WHTEPIPETHPOBATH WHOOPMALMIO pasiMYHBIX BHIOB MU  (HopM
MIPEACTABJICHUs, MOJYYAEMyI0 M3 Pa3sHbIX MCTOYHHUKOB (HAYYHO-TIOIMYJISIpHAs JIMTEpaTypa XMUMHUYECKOTO COJCpPIKaHus,
CIIpaBOYHBIE TMOCOOMsA, pecypcsl IIHTepHeTa), KPUTHYECKH OLEHHWBATH IMPOTHBOPEYMBYIO M  HEIOCTOBEPHYIO
UH(QOpMALIHIO;

YMEHUE MPUMEHATH Pa3/IiuHbIE METOABI U 3alpOChl MPU IIOKUCKE U OTOOpEe WHPOPMAIMU U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOAWMBIX IJIs BBINONHEHUS Y4eOHBIX M IO3HABATENBHBIX 3a1au ONpPENENEHHOrO THUIla, NPUOBpPETEHHE
OmbITa B 06JIACTH MCMONB30BaHHA HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJEHHE KYJIETYPOi aKTHBHOTO
MCTIOJIb30BAHMS Pa3/IMYHBEIX IMOMCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOUPATH ONTHUMATBHYIO (DOpMY TNpencTaBiIeHUsS
MHGOPMALIMA W HILTIOCTPUPOBATE DEINacMble 3aladd HECIOKHBIMU CXEMaMM, JUarpaMMaMy, IPYTHMH (opMmaMu
rpadyK{ ¥ UX KOMOHHALMSAMHY;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B IpoLecce Y4eOHOU U UCCIIeOBATENbCKOM AEATEIBbHOCTH HHGMOPMALIHIO
O BJIMTHUHM TNIPOMBILIJICHHOCTH, CEJTECKOT0 XO35MCTBA M TPAHCIIOPTa Ha COCTOSTHUE OKPY KAl MPUPOJHOM Cpe/bl.

KomMMyHnnkaTHBHBIE yHHBepcaIbHbIE yueGHbIE el CTBHSA:

YMEHHUsl 3a/aBaTh BONpPOCEI (B XoAe Auanora u (WiIM) IUCKYCCHH) IO CYIUECTBY OOCY)XXIaeMOM TeMEI,
(bopMyaHupoBaTh CBOUM NPEAJIOKEHHSI OTHOCUTENBHO BBINOIHEHUS TPEIOKEHHOM 33 1a4H;

YMEHUS MPEACTaBJIATE IOJNYYEHHBIE DPE3yJbTaThl IO3HABATENBHOM MEATENBHOCTH B YCTHBIX U IMHUCHMEHHBIX
TEKCTaxX; [JeNaTh IPE3CHTALHUI0 pE3yJbTaTOB BBINIOJIHEHHS XHMHUYECKOIO SKCIEpUMeHTa (1abopaTOpHOro OIIbITa,
nabopaTopHOH pabOTHI O UCCIIEAOBAHHIO CBOMCTB BEIIECTR, yI€OHOTO MPOEKTA);

yMeHHs y4e€0HOrO COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABATENBHOM M HCCIIENOBATENBCKOM
AEATEIPHOCTU TIPH PCIICHUM BO3HMKAIOWIMX MPOOJEM Ha OCHOBE Y4&Ta OOINMX WHTEPECOB M COIJIACOBaHMS ITO3WLIAM
(obeyrxnenus, 06MEH MHEHHAMH, KMO3TOBBIC LUTYPMBI», KOODJMHALMS COBMECTHBIX AEHCTBHUIM, OTIpefeNeH e KpUTEpHeR
TI0 OLICHKE Ka4eCTBa BBIMTOJIHEHHON paboThI U IpyTHE).

PerynsiTuBHBIC yHHBEPCAAbHbIE yueOHbIE AeHCTBHSN:



YMEHHE CaMOCTOSTENIBHO ONPENENATh LENU AEATENBHOCTH, IJIaHUPOBaTh, OCYILECTBIISITE, KOHTPOJIUPOBATh U MPU
HeOoOXOMMOCTH KOPPEKTUPOBATh CBOKO AEATENBHOCTh, BEIOUPATh Haubosee 3¢ deKTUBHBIE CIOCOOB! pellleH s YUEOHBIX
1 NI03HaBATEJbHBIX 3a[a4, CAMOCTOSATEILHO COCTaB/IATE MM KOPPEKTUPOBATh NPEAIOKEHHBIH alropuT™M IeMCTBUM MpH
BBIMIOJIHEHUM 3aJaHUil C Y4ETOM IONYYeHHs HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX — BELUECTBAX W pEaKIUsX,
OLICHMBAaTh COOTBETCTBME IIONYYEHHOIO pE3yNbTaTa 3asBICHHOM LENH, YMEHHE MCIIOb30BaTh M aHAJIU3MPOBATH
KOHTEKCTEI, TIpe/iiaracéMple B YCIIOBUHU 3alaHUM.

IIPEAMETHBIE PE3VJIbTATHI

B cocTaBe mpeOMETHBIX pe3yJbTaTOB IO OCBOCHMIO OOS3aTENBHOTO COAEpXKaHMS, YCTAHOBJIEHHOIO MaHHON

benepanpHON paboueil mMporpaMMoii, BBIAENSAIOT: OCBOCHHBIE OO0Yy4arOUIMMMCS HaydHBIE 3HAHUS, YMEHHS U CIOCOOBI
JeUCTBH, crienubuyuecKue Ui NPeaMETHOM 001acTi « XUMUSAY, BUIBI IESTENEHOCTH M0 MOMYYEHHIO HOBOTO 3HAHMS, €I0
MHTEPIpEeTaLUU, NIPeoOpasOBaHUIO U IPUMEHEHHUIO B PA3/IMYHBIX YUeOHBIX 1 HOBBIX CUTYALUSX.

K koHy oOyyenus B 8 kJjacce INpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE [JOJDKHBI OTPaXkaThb

cOpMHUPOBAHHOCTD Y 00yUarOIUXCsA YMEHU:

® pacKphIBaTh CMBICI OCHOBHBIX XMMWYECKMX IIOHATHUH: aTOM, MOJEKyJa, XUMHYECKUH SIIEMEHT, NpOCTOe
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOHAs), BAJIEHTHOCTh, OTHOCHUTENIbHAS aTOMHAS
U MOJIEKyJIIpHas Macca, KOJWYeCTBO BeIeCTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOro
SJIEMEHTA B COEIMHEHUM, MOJSPHBIA O0BEM, OKCHUI, KHUCJIOTa, OCHOBaHHE, COJIb, 3JEKTPOOTPUIATENBHOCTS,
CTENeHb OKHMCJEHHs, XMMHYEcKas peakuus, KiaccuUKalys peaklyil: peaklMyd COCOUHEHMs, peaKlyu
pasnoKeHHs, peakLMy 3aMellleHHs, peakiiuy oOMeHa, 3K30- U SHIOTepMUYECKHe peaKkluy, TeIIoBod 3ddexT
peakuuM, SAPO aroMa, 3JIEKTPOHHBIM Cloi aroMa, aToMHas opOuTanb, pajudyC aroMa, XMMHUYEcKas CBS3b,
NOJIipHAsl M HENONspHAask KOBaJICHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBas HOJIs
BelecTBa (MPOLEHTHAS KOHLIEHTPAIIKS) B paCTBOPE;

®  WUIKOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMYECKHX IOHATUH U NPUMEHSTh 3T MOHSTHUS IPU ONMCAHUM
BEILECTB U MX MpEeBpalleHu;

® JCIOJB30BATh XHMUYECKYIO CHMBOJIMKY [UISi COCTaBJICHHS (OpMYJ BELIECTB U YPAaBHEHUM XUMHUYECKUX
peaxLui; '

e OMNpedessaTh BaJEHTHOCTh aTOMOB DJEMEHTOB B OMHApHBIX COEGAMHEHUSX, CTENEHb OKHCIIEHHs 3JIEMEHTOB B
OMHAPHBIX COSNWHEHUSX, NPUHAIJISKHOCTh BEILIECTB K OMNpeleNéHHOMY Kiaccy COemuHeHui mo dopmynam,
B[l XUMUYECKOM CBSA3M (KOBaJICHTHAS M MOHHAs) B HEOPraHMYECKUX COSUHEHUSX;

e packpeiBaThb cMmbica Ilepuomudeckoro 3akoHa JI. K. Mengeneepa: OE€MOHCTPUPOBATH IOHMMAaHHKE
NepHOIUYECKOM 3aBUCUMOCTY CBOMCTB XMMHUYECKHX JIEMEHTOB OT KX IOJIoXeHUs B [lepuomuyeckoii cucTeMe,
3aKOHOB COXPaHEHWs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYJISIPHOIO YYEHHS, 3aKOHA
Apgoragpo;

e ONHCHIBaTH M XapakTepu3oBaTh TabmuuHyro ¢(opmy I[lepuonuyeckoil CHUCTEMBI XMMHYECKHX 3J€MEHTOB:
pasnuyaTh MOHATHS «rJaBHas noarpymma (A-rpymma)» u «mnobousas noxrpynna (B-rpymma)», masble u
OonplIMEe TMEPUOABI, COOTHOCUTH 0003HaueHMs, KOTOphle MMeroTcs B Tabnuue «llepuoguueckas cucrema
xuMudeckux snemenToB J. M. Menneneesay ¢ YUCIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMMYECKUX
3JIEMEHTOB (COCTAB U 3apsif sSApa, 00ILee YKCIIO0 3JIEKTPOHOR U PACIIPEAEIIEHUE UX TI0 JIEKTPOHHBIM CIIOSIM);

e KiaccU(PUIMPOBATE XUMHYECKME 3JIEMEHTHI, HEOPraHWYeCKHe BEIeCTBa, XMMHUECKUEe peakuuu (M0 YMCIy U
COCTABY YYaCTBYIOUIMX B PEAKLMH BEIIECTR, MO TEIIOBOMY 3hdeKTy);

®  XapaKTepH30BaTh (ONMCHIBATh) OOIIME XMMMYECKHE CBOMCTBA BEILIECTB Pa3MYHBIX KIIACCOB, MOATBEPXKIas
OIMcaHue MPUMepaMy MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOMIMX XUMHUUECKHUX PEaKIMii;

e TIPOTrHO3HPOBATH CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT MX Ka4E€CTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHMS
XMMUYECKUX MPEBPALICHNUH B Pa3IMYHBIX YCIOBUSX;

©  BBIUMCIIATH OTHOCHTENBHYIO MOJEKYJISIPHYIO U MOJISPHYIO MACCHI BEIECTB, MaCCOBYIO JOJII0 XUMHYECKOrO
aneMeHTa no ¢opMyne COEOUHEHMs, MacCOBYIO MOJIO BELIECTBA B PAcTBOpPE, MPOBOAMTH PACUETHI IO
YPABHEHMIO XUMHUUECKOM PEaKIVM;

® IPUMEHATH OCHOBHEIE OINEpaldH MBICIMTENBHON JESTebHOCTH — aHANIW3 U CHHTe3, CpaBHEHUE, 0000LIEHHE,
CUCTEMAaTH3aLMI0, KIaCCUPUKALIMIO, BBISBICHUE NPUYMHHO--CJICICTBEHHBIX CBsI3ed — I M3yUeHUs CBOMCTB
BELIECTB M XMMMYECKMX DEaKLMMH, €CTECTBEHHO-HAay4yHble METOAbl NO3HAaHUS — HaOMIoAeHHe, U3MEpEHUE,
MOJIENTMPOBAHHUE, SKCTIEPUMEHT (peaibHbIN U MBICIIEHHBIH);

e cJeloBaTh IIpaBWIaM IIOJNB30BAHUS XHMMYECKOH IOCYHOM M J1abopaTOpHBIM OOOpYJOBAHHEM, a TaKKe
npaBuiaM OOpallleHHs C BEILECTBAMHM B COOTBETCTBHM C HMHCTPYKUMSAMH IO BBITOJHEHHMIO J1a0OpaTOPHBIX



XUMUYECKUX OTBITOB IO MONYHYEHHIO W COOMPAHHMIO Ta3000pa3sHBIX BEUIECTB (BOZOPOAA M KHCIOPOJA),
NPUrOTOBJIEHHIO PacTBOPOB C OMNPENENEHHOM MaccOBOM JoJied pacTBOPEHHOTrO BEINECTBA, IUIAHUPOBATH U
NPOBOAMTE XMMHYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHMIO PAaCTBOPOB LIENOYEH M KHUCJIOT C MOMOIIBIO
MHIUKATOPOB (JIakMyc, HeHON(TaNeHH, METHIOPAHK U JPYTHE).

K koHLy ofyd4enns B 9 Kjacce NpEIMETHBIC pe3y/ibTaTsl Ha 0a3oBOM YPOBHE JOJDKHBI OTPAXKaTh
C(hOpPMMPOBAHHOCTE y OBYUAOIMXCA YMEHUH:

PacKpBIBATh CMBICT OCHOBHBIX XMMUYECKMX MOHATHH: XMMHUYECKUM 3I€MEHT, aToM, MOJIEKYJa, MOH, KaTHOH,
@HHOH, NPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAIEHTHOCTD, SJIEKTPOOTPULIATENLHOCTD, CTENEHL OKHUCIIEHHS,
XAMUYECKas PEaKLHd, XMMHYECKas CBs3b, TEIUIOBOM 3Q(EKT peakiyy, MOJb, MOJIIPHEIM 0OBEM, pacTBOp,
SIIEKTPOJIUTEL, HEIEKTPOJIUTEL, SJIEKTPOJIUTAYECKAs JUCCOLMALMSA, PEeaKli HOHHOTO OOMEHa, KaTalu3arop,
XHUMHYECKOE PaBHOBECHE, OOPATUMEIE U HEOOPATHMBIE PEaKIIUH, OKUCIUTEILHO-BOCCTAHOBUTENEHBIE PEAKIIHH,
OKHCITUTEJIb, BOCCTAHOBUTEIIb, OKMCIICHUE U BOCCTAHOBJIEHHE, aJTIOTPOMNHs, aM(DOTEPHOCTh, XUMUYECKAs CBA3b
(koBaseHTHas, HOHHAS, METAUIMYECKast), KPHCTA/IMYECKAs PEMIETKE, KOPPO3HS METAIUIOR, CILUIABBI, CKOPOCTH
XMMHYECKOW peaklyH, NPeAeNbHO AOITycTUMast KoHueHTpauus [1IK semecTsa;

WUTFOCTPUPOBATE B3aHMOCBSI3b OCHOBHBIX XWMHYECKHX NOHATHH M NPUMEHSTH 3TH NOHSTHSA NP ONMCAHHH
BEILECTB U UX MIPEBpAIlEHUIA;

UCIIOJIB30BATh XMUMHUYCCKYIO0 CHMBOJIMKY JJIA COCTaBJI€HUA (OpMyN BEIIECTB W yPaBHEHWUM XMMHYECKHMX
peakuuii;

OIIPEZENATh BAJICHTHOCTD U CTEINEHb OKMCIIEHHS] XMMUUYECKHX 3JIEMEHTOB B COSIUHEHHMSX PA3IMYHOrO COCTABA,
NIPUHAUIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY KJIacCy COEOMHEHMH MO (GopMysiaM, BHUI XUMHUYECKOW CBI3U
(KOBaJIEHTHAs, WOHHAs, METANIMYECKas) B HEOPraHWYECKUX COENMHEHHUSX, 3apsa] HOHA T0 XHUMHYECKOi
¢opmyne, XapakTep cpembl B BOOHBIX DPAacTBOpPax HEOPTaHWYECKMX COEJVHEHMH, THII KpPHMCTAJUTHYECKOM
PELIETKY KOHKPETHOIO BEIIECTRA;

packpbiBaTk cMbicn Ilepuogmueckoro 3axkona JI. M. MeHpmeneeBa M JeMOHCTPUPOBATE €r0 TOHUMAHHUE:
ONHUCHIBATE W XapaKTEpU30BaTh TaONUUHYIO ¢GopMmy I[lepHoauyeckoi CHCTEMBI XHMHYECKHX 3JIEMEHTOB:
pasnu4aTe MOHATUS «riiaBHas noAarpynna (A-rpynma)» U «mobowHas noarpymma (B-rpynma)», majisle u
GoMbIIKME MEPUOJBI, COOTHOCHTE 0003HAYEHMS, KOTOPEIE UMEIOTCS B TIEPHOANYECKON TabNuLE, C YMCTOBBIMH
XapaKTEepUCTUKaMKM CTPOEHMS aTOMOB XUMMYECKHX OJIEMEHTOB (COCTAaB M 3apsa sapa, OOIIEe YHUCIO
3JIEKTPOHOR M PACIPEEIICHHE UX TI0 3JIEKTPOHHBIM CIIOSIM), OOBSCHATE 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH
CBOMCTB 3JIEMEHTOB M WX COEIMHEHHMH B Mpeenax MaJIblX IEPHOJOB U [JIaBHBIX MOATPYIII ¢ YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCH(OHLMPOBATh XUMUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE PEAKIUU (110 YUCTy H
COCTaBy YYaCTBYIOUIMX B DEAKLHUH BELIECTB, [10 TEIIOBOMY 3G (DEKTY, M0 HU3MEHEHHIO CTElEeHEW OKUCIIEHHS
XUMUYECKHUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMKCHIBATB) OOIIME W CreUUpUYECKHEe XUMUYECKHE CBOMCTBA TPOCTBIX M CIIOXKHBIX
BELIECTB, MOATBEPKAAss ONMCAHME NMPUMEPaMH MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHHM COOTBETCTBYIOLIMX
XUMHYCCKUX peaKLtii;

COCTaBJIATE YPAaBHEHUS DICKTPONIUTUYECKOW JUCCOUMAlMH KHUCJIOT, LIeIoYeii M COjiell, TONIHBIE U
COKpaIIEHHBIE YPaBHEHN PEaKLMi HOHHOrO 0OMeHa, YpaBHEHUs peaKiyii, MOATBEPKAAOIINX CYIIECTBOBAHHE
TEHETHYECKOH CBA3M MEXIy BELIECTBAMH Pa3/IUUHBIX KI14CCOB;

PacKpeIBaTh  CYIIHOCTh  OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEaKUWil  MOCPENCTBOM  COCTaBJICHHS
3JIEKTPOHHOrO 6anaHca STUX PeaKimii;

NPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTHU OT UX CTPOEHHUS, BO3MOXKHOCTU MPOTEKAHUS XUMHUECKHUX
NPEBPalIeHUH B pa3iNYHEIX YCIOBUSX;

BBIYUCIIATE OTHOCHTEIIBHYIO MOJIEKYJIAPHYIO M MOJIPHYIO MacChl BELIECTB, MAcCOBYIO OO XHMUYECKOTO
aNIeMeHTa N0 (QOpMyne COSAMHEHHMs, MacCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOAMTH PACUETHl MO
YPaBHEHUIO XUMUYECKON PEaKLVH;

COOJIOaT NPaBUIa MONMB30BaHUA XMMHYECKOM NIOCYN0H 1 J1aG0paTOpHBIM 060Dy I0BAHIEM, a TAKKE NPaBHIa
obpalenys ¢ BEMECTBAMU B COOTBETCTBHM C MHCTPYKLMSMM IO BBHINOJHEHHIO JaGOPATOPHEIX XHMMUYECKHX
OIIBITOB IO MOJIYYEHUIO ¥ COOMPaHHUIO ra3000pas3HBIX BELIECTB (AMMHAKa U YTIIEKHUCIIOTO rasa);

NPOBOJHTE PEaKLMH, NOATBEPIKIAIOIIME KaUECTBEHHBIM COCTAB Pa3IMUHbIX BEIIECTB: PACIIO3HABATE ONBLITHBIM
myTéM XJopuf-, GpOMHA-, HOAUA-, KapOoHaT-, pochat-, CUIMKaT-, CynbdaT-, THIAPOKCHI-HOHBI, KATHOHBI
aMMOHMS ¥ HOHBI U3YYeHHBIX METAJUIOB, IPUCYTCTRYIOLINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;



NPYMEHAT OCHOBHBIE ONEPALMM MBICIMTENBHOM JESATEbHOCTH — aHAIM3 W CUHTE3, CpaBHeHue, 060biuenwe,
CHCTEMATH3alMIO, BBISBJICHME MNPUYMHHO-CICACTBEHHBIX CBA3eH — [714 M3y4YeHHMA CBOMCTB BELIECTB U
XHMMUYECKUX PEAKLMl, ECTECTBEHHO-HayYHbIE METOBI IO3HAHNUS — HaONIOIEHNE, U3MEPEHUE, MOJENTUPOBAHME,
SKCIIEPUMEHT (peasbHbIN U MBICIIEHHEBIN).
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