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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1mo XuMuu Aa€T MOpPECTaBICHUE O IENIsAX, OOIIel CcTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAENAET KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEHICHUs TriIo0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroOIInuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJIOTHYECKOE
oOpa3oBaHue 00yJarONUXCSl.



JlanHble HampaBieHUS B OOyYE€HUH XHUMHUU OOECMEUMBAIOTCS CHELH(PHUKON
colepKaHusl ~ y4eOHOro  MpeAamMeTa, KOTOPbIM  SABISIETCS  NEJAaroru4yecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMUU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHSATUH
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl POrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHIHUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HAa OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHSI K IpyromMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO IPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOLIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
NIO3HAaHUs B Hayke. M3yyeHue XUMHUHM MPOMCXOAMT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOTro MpeIMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUA —
BaOKHEUIIUX (PAKTOB, MOHITH, 3aKOHOB M TEOPETHUUECKUX MOJTOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
Hay4YHBIM METOJAaM MO3HAHUS MPU U3YYEHUHM BEUIECTB U XUMHUYECKUX pEaKUUi, B
(bopMUPOBAHNY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKON AESITENbHOCTHA, OCBOCHUHU MPaBHII
0e3011acHOro 0OpaleHtsl C BELIECTBAMU B IOBCETHEBHON KU3HU.



[Tpu u3yyeHUM XMMHUMU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BaXKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 11T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITa Pa3HOOOpPA3HON MEATEIbHOCTH, MO3HAHUS M CAMONO3HAHHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIer0o MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBIC MPH HU3YUCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOMN KU3HU U TPYIOBOM
JIeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

Oo111ee 9rcio 4acoB, OTBEACHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

COJEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYajbHbIE XMMUYECKHE TIOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUECKHUE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MO3HAHMA B XUMHHU. UHCTHIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECei.



ATOMBI U MOJIEKYJIbl. XHUMHYECKHE BJeMeHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCITUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUEe U XUMHUUYECKUE SBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BeIIeCTB. XHMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThl B JIaOOpAaTOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYJAOBaHUEM, W3YUYEHUE U OINMCAHUE
(Gu3MYecCKuX CBOMCTB O0O0pa3sNOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoIeicTBHE Xkene3a ¢ pactBopoM cosd meau (I1),
U3Y4YeHUE CIOCOOOB Pa3JCJICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHHE MOJENel MOJIeKYI
(IIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpOCTOe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3NUecKue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoma. CrnocoObl
MOJYYeHUs] KHUCJIOpoJa B JA0OpaTOpud U MPOMBINUIEHHOCTH. Kpyroropor
Kuciopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpoaa.

TennoBodi 3h(dEKT XUMHUUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- W HHAOTEPMHUYECKHE peakuuu. TOMIMBO: yroiab M METaH. 3arpsi3HEHHE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopoa — anemeHT 1 nmpocroe BemiecTBo. Haxoxkaenue Boiopoaa B Ipupo/Ie,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. Kuciotsr
U COJIN.

Monsipabiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTtBOpHI.
HacehlllieHHbIE M HEHACBIIIEHHbIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.



MaccoBasi 10715 BellleCTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopot BOAbI B IpUpOE.
3arpsi3HeHre NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Kinmaccudukaims
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHbIC,  KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpasyromue. Homenkmarypa oOkcugoB. Du3nmdyeckne W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCaAMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIECIICHUE COJEPKaHUsl KUCIOpOAa B BO3AyXe, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCHUJIOB M OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieiicTBrue Boopoa ¢ okcuaoM meau (I1) (Bo3moxHO
UCITI0JIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3I[0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIECH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETauIaMH (HATPUEM U
KaJlbliieM) (BO3MOXXHO HCIOJIb30BaHME BHJIEOMATEpPUAJIOB), HCCIIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yYEHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pacTBopom cepHOM KUCIOTBI, KHUCIOT ¢ METa/UIaMH, peaKIuit
HEUTpAIN3alMU, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OIHOTO
MeTajula JPYTUM U3 PacTBOPa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHenume KIaccbl HEOPraHUYECKUX COCITUHEHUI.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. WU. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKM KIACCU(PHUKAIIMN XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE M UIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphie 00pa3ytoT aM(pOTEepHbIE OKCUIbI
U TUAPOKCHUJIBI.



[lepnonnueckunt 3axoH. llepuoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuoanyeckoi
cucteMbl xumudeckux snemeHToB [l M. Mengeneesa. llepuonsl u rpymnisl.
@uU3NYECKUN CMBICII TOPSAKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTU H3MEHEHUSl pajJlnyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Mepruoaam.

3nauenue [leprnonnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHHe OoOpa3LOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peaklyuy pas3iokKeHHsl, COeIUHEHUS).

Mesrcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH ISl OT/ICJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1mue ecTeCTBeHHO--HAyYHbIE TIOHSTH: HAYyYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
pasOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIUYUHBI, CIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoNHIIE.

buonorus: dporocunrtes, aApixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIbI, TOJIE3HbIC
MCKOIAeMbIE, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

ITepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB



XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAJIHS, KAJbLUA U KX COCTMHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM 3JEeMEHTOB B llepmomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys m HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMuyeckux peakiuii Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeIioBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[lonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U T€TEPOre€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YpaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALIMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTnonbl, anHnoHbl. MeXxaHu3M OuCCOLMAlUM BEIIECTB C PAa3JIMYHBIMU BUIAAMH
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHUM 1 COJIEH B CBETE MPEACTABICHUM 00 SJICKTPOIUTUUECCKON AUCCOIHAIUU.
KauectBeHHbIe peakiiyu Ha UOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuu Ikcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJ10pua HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIMK OT
BO3JICMCTBUSI  pa3IMYHBIX  ()AaKTOPOB, HCCIEIOBAHUE  DJICKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, IPOIIECCa JUCCOLUALIMU KUCIIOT, IIeJI0Ye U coieil (BO3MOKHO
UCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJAEHUE OIBITOB, WIUTIOCTPUPYIOIIUX
OpU3HAKM TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHue, peakiuu pas3sioKeHUs,



COCIMHEHHMS), pACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOUIBIO
KAUECTBEHHBIX PEaKIINil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 4 MX coeiMHEHUSA

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEHU OKUcCiIeHUd. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOKCTBA HA MPUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMM, HEeMeTaJlaMH, uienodyamu). XuopoBojaopod. ConsHas KHUCIOTa,
XUMHUYECKME CBOWICTBA, IIOJy4YeHHE, MNpHUMEHEeHue. JleiucTBue Xxijopa H
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpUIbl U UX HaXOKJICHUE B
IIPUPOJE.

OOmas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3NYECKUE U
XUMUYEeCKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneuuduueckue). XUMHUECKUE PEaKlMH, JIEKAIIUEe B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4eHHsI CepHOM KucnoThl. llpuMeHeHue cepHoi
kucaoTbl. COJMM CEepHOM KHUCIIOTHI, Ka4eCTBEHHAs peaklus Ha CyiIb(paT-HOH.
Haxoxnenue ceppl M €€ COENMHEHWH B NpUpOJe. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKMCIIEHHA. A30T, paclpOCTPaHEHHE B IPUPOJE,
bu3nyeckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nUecKue 1 XUMUYECKHE CBOMCTBA, MOJlydeHHe U npuMeHeHue. Conu aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOoJydyeHue, (PU3NYECKUe U XUMUYECKUE
CBOMCcTBa (0OIlIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U CcHelupUYEcKHe).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHe BO3ayXa, MOuBbl U BoAoéMOB). docdop, amioTpomHbie
moaudukammu docdopa, Guznyueckne u xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopHas kuciora, puznueckue M XMMHUYECKHE CBOWCTBA, MOJyYCHHE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATBHBIX YI00PEHUIA.

OO6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENICHH OKUCIIEHUS. Y TIIEPO/], JTIOTPOIIHbIE MOIU(DUKALINY,
pacrnpocTpaHeHHe B MpUPOAe, HrU3HUecKre U XUMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yraepoma B mnpupoge. Okcuuabl yriepojga, HUX (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, JEHCTBHE HA JKHUBBIC OpPraHU3Mbl, IOJYYCHHE U
IpUMEHEHUE. DKOJIOIMYECKUE MPOOJIEMBI, CBSI3aHHbIE C OKcUAoM yriepona (IV),



TUMOTE3a TJI00ATbHOTO MOTEIUICHHs KJIMMaTa, MapHUKOBBIA 3(@exT. YronbHas
KUCIoTa U e€ coid, UX (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, MOJy4YCHHE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiib, NPUPOIHBIM Tra3, HEPTH),
MPOAYKTBl UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKN BaKHBIX BEILIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiidi B OKM3HM UeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IOJIyYEHUE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01mure npeacTaBieHus o0 OKCHuie
kpemuus (IV) n kpemuueBoil kuciaore. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, B
POMBIIIIICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEAKIM Ha XJOPUA-HOHBI U HAOIIOIeHNE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NYeCKue W XUMHUYECKHE CBOWCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOTEHHIOB), 03HAKOMIIEHHE C 00pa3iamMmu
ceppl U €€ COeNMHEHUSMHU (BO3MOXXHO HCIIOJIb30BAaHUE BHAEOMATEPUAIIOB),
HaOJII0ICHUE TIpoLiecca 00YIIMBaHUs caxapa MoJl JeMCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIJIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
IpOBEJCHNE KaUYEeCTBEHHON peakliiy Ha Cyib(paT-uOH U HAOII0JeHIE pU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMM CBOMCTBaAMHU a3oTa, ¢ochopa U Hux
COEJIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u pocopHBIX yIOOpeHUM, MoTyuyeHue, cooupaHue, pacrio3HaBaHUE M U3Yy4YCHUE
CBOMCTB aMMHaKa, MPOBEJACHHE KAueCTBEHHBIX PEAaKIMii HAa WOH aMMOHHUS U
docar-uoH W U3yuyeHHWE TPU3HAKOB HUX MPOTEKaHHUs, B3aUMOCICTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJB30BaHUE
BUJIEOMATEPHUATIOB), HM3y4YEHHE MOJIeJied KpPUCTAUIMUYECKUX pEeHIETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcOpOIMU PacTBOPEHHBIX
BEIIECTB AKTHBUPOBAaHHBIM YIJIEM W YCTPOWCTBOM IPOTHBOras3a, IOJIyuYeHUE,
cobupaHue, paclio3HaBaHUE U M3yYEHUE CBOICTB YTIJIEKHCIIOTO ra3a, MpoBeJIcHHUE
KauyeCTBEHHBIX PeaKiuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHON MPOMBIIUICHHOCTH,
pelieHre 3KCIEepUMEHTANbHBIX 3aa4y Mo TeMe «BakHellime HeMeTaulbl U X
COCTUHEHHUSI.



MeTauibl M UX cOeIUHEHUS

OO6m1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxenus B llepmogmdeckor cucreMe XuMHUeCcKUX 3yemeHToB [[. U.
MenneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaUIOB. MeTaundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHuil metauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIOCOOBI TIONTy4YeHHUST MeTauioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenouynbie MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpusi M Kainusg. I[IprMeHeHHe MIEOYHBIX METAIUIOB U HUX
COCIUHECHUM.

[[lenoyno3emenbHble METaUIbl MarHuii W KalblMH: IIOJIOXKECHHE B
[Teproanueckoii cucteMe XxuMu4ecKkux 3yieMeHToB [1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojac. Ouzndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
Kanblus. Baxknenme coeIuHeHus KaabIus (OKCHI, TUIPOKCHI, colin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AlnroMuHUN: TToN0keHue B [leproindeckoi cucteMe XUMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Keneszo: monmoxenue B [leppuoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB /I,
N. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIE€HUE B mpupoae. Puznmyeckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCUIbl, TUIpOKCcUu bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ O0Opa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJbliMsl, aTFOMUHUS, ITMHKA, xKese3a (1)
u xenesa (III), menu (II), HabGmromeHWE W OMHMICAaHUE IIPOIICCCOB OKpAITHBAHUS
IJJAMEHH MOHAaMU HATpus, Kajlusg M KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), CCIIEA0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl U KX COCIUHEHHUSD.

XHMHUA M OKpY:KaoUias cpeaa



BemecTtBa m marepuanbl B IOBCEAHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomib mnpu
XUMUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeuecTs, nanee — [1JIK). Poias xumun B perieHrn 3KoJI0rHueCcKuX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmnsanpss MeXOpeIMETHBIX CBS3€M NpHU WM3YYEHMM XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbIM (DAKT, rUmoTe3a, 3aKOH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaJl0aKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, POBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCBHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHUSI XUMHUU B E€IUHCTBE Y4eOHOU U
BOCTIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUHUCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYarOITUXCSI.



JIN4HOCTHBIE  PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHCHTAMA U
pacIIMpeHne OTBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHHUS

IIEHHOCTHOT'O OTHOIIICHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJICIHUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HWH(MOpMAIUEH O
MEePEIOBbIX JOCTHUKEHUSIX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TIpaBWIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIICCTBEHHO
MOJIC3HOM,  y4eOHO-MCCIeAOBaTEILCKOM, TBOPYECKOW MW JIPyTMX  BHJAX
JeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHM MAEATEIbHOCTH IpHU
BBITIOJITHCHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUH XUMHUYCCKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIITY B TIPOIIECCE 3TON YIeOHOM eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEACHHUE M IOCTYIKH CBOMX TOBAPHUILEH C IMO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIICICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYCCKHEC TIPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHON KapTHHBI MHpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS IIPUPOJbLI, B3aUMOCBS3SX 4YeJOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBHI, HAIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMHH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0/IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHMMH CPEJCTBAaMH HMH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYECHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM
NEATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOY4YEHUS B
JIaJbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPeOICHUS alKOTOJIs1, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATHbHOU KU3HM,



5) TpyA0BOr0 BOCTIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3YUeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXXEHUE K TPYAY U PE3yJbTaTaM TPYJIOBOM JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM [0  XMMHMM, OCO3HaHHBIH  BBIOOp
VH/IMBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeIHOM TPOo(eCCHOHATBFHON AEATEITbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHHM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) IK0JI0THYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyILECTBOBaHMUS, MOHMMAaHHUE IIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nyecKoMy M TCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJI O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallMsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TTOBBIIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH MX pEelIeHHs] MOCPEACTBOM METOAOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COLMAJIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIIEIAIOT 3HAYMMBIE IS
(GbopMUpPOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TPUHLIHII,
runore3a, Qakt, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCITIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 3TUX NMpeAMETOB (OPMUPOBATH MPEJICTABICHUE O LIETOCTHOM
HAayYHOW KapTHHE MUpa, U YHUBEpCAJbHbIE yueOHbIE AecTBUS (TIO3HABATENIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpbIE OOecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHMI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHATHIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUIM, BEIOMpATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALKUN XUMUYECKHUX BEIIECTB M XMMHUYECKHX pEaKLuH,
YCTaHaBIMBATh IPUYMHHO-CJEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Y4EHMs,
CTPOUTbH JIOTUYECKUE PACCYXkIECHUS (MHAYKTUBHBIE, AEIyKTUBHBIE, 110 AHAJIOIHUH),
JienaTh BbIBOJIBI M 3aKIIFOUEHHS;



YyMEHHE TMPUMEHSATH B TMPOIECCEe NO3HAHUS TNOHATUA (TIPEAMETHBIE H
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKass QopMmysia U YpaBHEHHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbIX MPOLIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKKE B Ka4€CTBE OCHOBBI I (POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIIEOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
pPa3JIMUHBIX BUJOB U (POpM MpeICTaBICHUS, MTOTYy4YaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUUYECKOTO COJACpP>KaHUs, CIPaBOYHbIE
nocoOusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHUE MPUMEHATHh PA3IUYHbIE METOJbl U 3aMPOChl MPU MOUCKE U OTOOpE
uHpOpMaIIMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX [Jii BBITIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a7]a4 OMPEIeIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOMPATh ONTUMANIBHYIO (POpMY MpeAcTaBiIeHUSI HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d HECJIOKHBIMU CXeMaMH, Jrharpammamu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENLCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35WCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILICH IPUPOLHOMU
Cpelbl.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1elCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Maiora u (Mim) JUCKYyCCUM) MO CYIIECTBY
oOcyxnaemMol TeMbl, (OpMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a/1a4u;



YMEHUS  TPENCTABIATh  TOJYYCHHBIC  pEe3yJbTaThl  IMO3HABATEIILHOMN
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
PE3YNIBTATOB BBITIOJHEHUS XUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEILHOH W HMCCIIENOBATEIbCKOM  JACATEIBHOCTH  TPH  PCIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBUM, OINpeAeIeHHe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSITCIIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBHM TIPA BBINOJHEHUM 33aJaHAM C YYETOM
TIOJIYYCHUSI HOBBIX 3HAHWW 00 M3Y4aeMBbIX OOBCKTAX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYECHHOTO pe3yJibTaTa 3asBJICHHON IE€IH, YMEHHE
HCITI0JIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB MO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g TPeAMETHOH o01acTh  «XHUMHS», BB
NEATEILHOCTH IO  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HWHTEPIpPETAINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PAa3IMUHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOyuenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XHMHYECKHMX TOHSTHH: aTOM, MOJIEKYyJa,
XUMHYECKUIA DJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOTHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJICKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO AJIEMEHTa B COCTMHEHNN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XHUMHYECKasl peakius, KiaacCU(UKAIUs pPEaKIUi: peakiuu
COCIIMHCHUS, PEAKIUU PAa3JI0KEHUs, PEAKIMd 3aMEIICHUS, pPeaKIuu
oOMeHa, 3K30- M SHJOTEPMUUYECKHIE PEAKIINH, TEIUIOBOM P (PEKT peakiumu,
SJIPO aToMa, SJIEKTPOHHBIN CJIOHM aTOMa, aTOMHAst OpOUTaJIh, paauyC aToMa,
XUMHUYECKasi CBS3b, MOJSPHAS U HEMOJIAPHAs KOBAJICHTHAS CBS3b, HOHHAS
CBs3b, HWOH, KaTHOH, AaHUOH, pPAacTBOp, MaccoBas [IOJsl BellecTBa
(IpolLieHTHAs! KOHILIEHTPAIs) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
WCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepuszoBaTh TaOMMuHylo Gopmy Ilepuoandeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnma)», Maneie U
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa Xxumuueckux osiemeHtoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsi sIpa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeeNIeHUe UX IO JIEKTPOHHBIM CJIOSM);

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMIPEBpalllEHU B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB,
MAacCOBYIO [IOJTFO XMUMHUYECKOTO »JJeMeHTa 1o Gopmylie COeauHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIuio, KiIacCcu(UKaImio,
BBISIBJICHUE MPUYUHHO--CIIECJCTBEHHBIX CBA3EH — ISl U3YyUYECHUSI CBOICTB
BEIIECTB WU XHUMHUYECKMX PpPEAKLUHM, ECTECTBEHHO-HAYYHbIE METOMbI
NO3HAHUA — HAONIOJICHUE, U3MEpEHHEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



CJIeIOBATh MPABUJIAM MOJIB30BaHUS XUMHUUECKOU MOCYA0N U TaO0paTOPHBIM
o0OpyZOoBaHMEM, a TakKe IpaBWiaM OOpalleHus C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKLUMSMU TIO BBIMOJHEHUIO J1a0OpAaTOPHBIX
XMMHYECKUX ONBITOB IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEILIECTB
(Bogopoza M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpPENEIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOpaHK

U Jpyrue).

K koHIy o0yueHus B 9 Kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOIIUXCSI YMEHHUN:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasl peakiys, XUMUYECKasi CBsA3b, TEIUIOBOM IP(DEKT
peakiuy, MOJib, MOJSIPHBIM ~ 00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEID, OKHCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHaH, MOHHaA,
METAJINYECKas ), KpUCTAIIMYECKAs pEIIETKA, KOPPO3US METAIIOB, CIIABBI,
CKOPOCTb XMMHUYECKOM PEAKLHH, NPEAEIBHO IOIYCTUMAas KOHLUECHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHUU U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX NMPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEOUWHEHUN Mo ¢opmyrnam, BHI XUMHYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKHUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (opMyie, XxapakTep cpebl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnmuunyio (opmy [leproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» M «modouyHas
noarpynna (b-rpynma)», manble u OoOJibIIME MEPUOJABI, COOTHOCHUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMIECKON TaOIUIIE, C YNCTOBBIMH



XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XMMHYECKUX IJIEMEHTOB (COCTaB U
3apsAn  sApa, oO0miee 4YuCiIO JJIEKTPOHOB M paclpelesieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUHN B MpeliesiaX MajblX NEPUOJ0B U
IJIaBHBIX TIOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W CHeUuPUUYEcCKue XUMHUYECKUE
CBOMCTBA TIPOCTHIX MW CIIOXKHBIX BEIIECTB, MOATBEPXKAas OIHMCAHUC
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHYECKON JHUCCOIUAIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIM NOHHOTO
oOMeHa, ypaBHEHUSI pEakiHii, TOATBEPKAAIOIUX CYIICCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 11O YPABHEHUIO
XAMHUYECKOMN peaKIuu;

COOJTI0IaTh TIPaBUJIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXe TMpaBuia oOpalieHuss C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OIBITOB 10 MOJYYEHUIO U COOUPAHUIO Tra3000pa3HbIX BEIIECTB
(aMMmaka U yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCUA-UOHBI, KATHOHbI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB,;

MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEILHOM IEATeTHOCTH — aHATU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHNE, CHCTEMAaTHU3AITNIO, BBISIBJICHUE PUINHHO-
CJIEJICTBEHHBIX CBSI3€d — JJI1 U3yYEHHs] CBOMCTB BELIECTB U XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-Hay4yHble METOJAbl IO3HaHUS — HaOJ0ICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN).
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