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HOACHUTEJ/IbBHASA 3AIINCKA

XapakTepHble O0COOEHHOCTH Pa3BUTHA JeTel C 3aJepP:KKOH NCHXUYECKOro
pa3BUTHUA

CHmxeHue paboToCIIOCOOHOCTH. [ToBbIlIEHHAS HCTOIIAEMOCTb.

HeycroliunBocTe BHUMaHMsA. bojee HU3KHM YpPOBEHb pPAa3BUTUA BOCHPUATHSL.
HenocrarouHnasi mpolyKTUBHOCTh MPOU3BOJILHON mamsiTh. OTCTaBaHUE B pa3BUTHU
Bcex (hopMm mbinuieHus. Jledextsl 3BykonpounsHomeHus. CBoeoOpa3Hoe MOBEIACHHE.
bennpiii  crmoBapublii  3amac. Hwuskwii  HaBelk  caMOKOHTpois.  Hespenocts
AMOIIMOHATBHO - BOJIEBOM cdepbl. OrpaHWyeHHBIA 3amac OOIIMX CBEICHUN WU
npeactaBieHuid. Crnabas TexHuka yTeHus. HeynoBIeTBOPUTENIbHBIA HaBBIK.
[IporpamMma 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTesIbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUsl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe Ha OCHOBE (eiepaabHOil padouel MporpaMMbl BOCITUTAHUS U
C y4y€TOM KOHIICMIIMM TMPENoAaBaHus Y4yeOHOro TmpeaMera «XUMHS» B
oOpa3oBarelbHBIX opranu3anusx Poccuiickoit denepamnum.
PexoMeHayemble yCJI0BUS U METOAbI 00y4eHHs] M1 BOCIMTAHHUSA.

CooTtBeTcTBHE TeMNa, 00bEMA U CIIOKHOCTU y4eOHOM MPOTPaMMBI peaibHbIM
MO3HABATEIPHBIM BO3MOXKHOCTAM DPEOEHKA, YPOBHIO Pa3BUTHSI €T0 KOTHUTHBHOU
chepbl, YPOBHIO MOATOTOBIEHHOCTH, TO €CTh YK€ YCBOSHHBIM 3HAHUSIM U HABBIKAM.
[leneHanpaBiieHHOE pa3BUTHE OOUIEHHTEIJIEKTYalIbHON JEATEIbHOCTH (YMEHHUE
OCO3HaBaTh y4deOHbIE 3aJaud, OPHEHTHUPOBATHCA B YCIOBUSX, OCMBICINBAThH
nHpopmanuo). COTpyIHUUECTBO C B3POCIBIMU, OKa3aHUE MEeIaroroM HeoOX0IUMOM
MOMOIIK PeOEHKY, ¢ y4ETOM €ro WHAMBUIYaIbHBIX MpobieM. MuauBumyanbHas
JIO3UPOBAHHAS TIOMOIIb YYEHHUKY, pEeIIEHUWE JAUarHOCTUYECKUX Kaymurpadum.
Tpyanoctu B cu€re uepe3 10, pemenun 3amad. 3agad. PasButne y peOG&Hka
YYBCTBUTEJIIBHOCTH K MOMOIIHU, CIOCOOHOCTH BOCIPUHUMATh U MPUHUMATH ITOMOIIIb.
[Magsamuit pexxum padbOThI, COOMIONEHUE TUTMEHWYECKUX | BaJCOJOTUUYECKUX
TpeboBanmii. Co3aHue y HEYCNEeBAIONIero YYEHHWKAa YyBCTBA 3aIIUIIEHHOCTH H
AMOIMOHATLHOTO KoMbopTa. be3yciaoBHas TuyHas MOAAEPKKA YUCHUKA YIUTEISIMU
mKosibl.  B3auMopeiicTBMe W B3aMMOIIOMOIIL JEeTed B Tmpolecce y4deOHO
NEeSATENbHOCTH.

[Iporpamma 1o xuMuu Aa€T NPEACTABICHUE O LIENAX, OOLIEH CTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHUS 00yUYaIOIIMUXCS CPEJICTBAMU YUEOHOTO ITpeIMETa,
yCTaHABIMBAET 00s3aTeNbHOE IMPEAMETHOE COJAEp)KaHHWE, MpelycMaTpUBaeT
pacmpeneneHue €ro Mo Kiaccam M CTPYKTypUpOBaHUE IO paszjesiaM U TeMam
OporpaMmMbl  TIO  XMMHH, OINpEAENseT KOJUYECTBEHHbIE W  Kaue€CTBEHHbBIC
XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTh H3yUYEHUS
XUMHUH C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIIMETHBIX CBS3€H, JIOTHKH Y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOy4arolmuxcs, OMpenessieT BO3MOXKHOCTU
npeAMeTa i peanu3allud TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeIbHON MPOTrpaMMBbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TAaKKe



TpeOOBaHMI K pe3ylibTaTaM OOy4YeHHsI XMUMHUHU Ha YPOBHE IIEJIeH U3ydeHUs TIpeIMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIHHON MACATEIBPHOCTH OOYYaromerocs To
OCBOCHUIO y4eOHOTO COZICp KaHUI.
3HaHWE XUMHH CITY’)KUT OCHOBOW JJisi (DOPMHUPOBAHUS MHUPOBO33PCHUS
00ydJaromerocsi, ero MPEACTaBICHUH O MaTepHUATbHOM EIWHCTBE MHUpPa, BAKHYIO
ponb WrparoT (GOpMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
DPHEPrul W OO0 SBONIOIMU BEIISCTB B MPHUPOJE, O MYyTAX PEIICHUS I100aTbHBIX
npo0JIeM YCTOWYMBOTO PAa3BUTHS 4YCIOBEUSCTBA — CHIPHCBOM, JHEPTreTHYECCKOM,
NUIIEBOH W JKOJOTMYECKOW  O€30macHOCTH, MpoOJieM  3IpaBOOXPaHCHHS.
Nzydenne xumumu:
CroCOOCTBYET pealih3allii BO3MOXXHOCTEH JJII CaMOpa3BUTHS U
dbopMupoOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ o0mIel U (PyHKIIMOHAILHONW TPaMOTHOCTH;
BHOCHUT BKJIaJl B (DOPMUPOBAHME MBIIINICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOy4aromuxcsi, HaBBIKOB WX  CAMOCTOSITEIHHOM  y4eOHOW  JCSATEIBHOCTH,
DKCTIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKAX YMEHHHM, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM  KW3HM, TaK W B  NPO(PECCHOHAIBHOW  JEATEeIHLHOCTH;
3HAKOMUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3IIsSIIa Ha €IUHCTBO MPHUPOIBI M YETIOBEKA, SBJISICTCS OTBETCTBEHHBIM
TarioM B (OPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYyYaroOlIuXcs;
crocoOcTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAyYHBIM 3HAHUSM, K TIPHPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue oOy4Jaronuxcs.
JlanHbie HanpaBieHUs: B OOYUYEHUU XMMUU 00€CTIeYnBaIOTCs CrieluUKon
COZEp’KaHUsl ~ Yy4eOHOro  TpeaMeTa, KOTOPBIA  SABIAETCS  MENaroru4ecku
aIaNTUPOBAHHBIM OTpaXEHUEM 0a30BOI HAyKH XMMHH Ha OTMPECIEHHOM dTare eé

pa3BUTHSL.
Kypc xumun Ha ypoBHE OCHOBHOTO 0O0Iero oOpa3oBaHHsS OPHUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CUCTEMbl TEPBOHAYAIBHBIX TMOHSATUH XUMHUH, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBIX MTOHSATHI OpraHN4eCcKOn
xumMuu. CTpyKTypa COIEp KaHHs MPOTPaMMBbI MO XHUMHUHU C(HOPMUpPOBaHA HA OCHOBE
cUCTeMHOro mnoaxofa K e€ wusydeHutro. CojepikaHHe CKIIAJIbIBAETCS W3 CHUCTEMBbI
MOHATUN O XHUMHUYECKOM DIIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHI O XUMHYECKON
peakiuu. OO0e OTU CUCTEMBI CTPYKTYpPHO OPraHU30BaHbl [0  MPUHIUITY
MOCJIEIOBATEIbHOTO Pa3BUTHUSI 3HAHWW HA OCHOBE TEOPETHUYECKHUX IPE/ICTaBICHUN
paszHoro YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO ~ Y4Y€HHUSI KaK OCHOBBI ~ BCEr0  €CTECTBO3HAHUS;
[lepuoguueckoro 3akona JI[. WM. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;
YUYCHHS 0 CTPOCHUU aroma u XUMHUYECKOU CBSI3H;
MPEICTAaBICHUN 00 JJIEKTPOIUTHYECKOM JIMCCOIMAIMU BEIIECTB B pacTBOpax.

TeopeTndeckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE  AMIIMPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCA MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JAPYTOMY, BBINONHSS (PyHKIIMH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUSI U BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHUS M MOJIYUYEHHUs H3ydaeMbIX
BEIIECTB.

OcBoeHue mporpaMmbl IO  XUMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABICHUS O XUMUYECKON COCTABIISIFOIIECH HAy4YHON KapTHHBI MUpPa B JIOTUKE €€
CUCTEMHOM MPHUPObI, IIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM
Mo3HaHUA B Hayke. M3yueHre XUMUU MTPOUCXOAUT C MPUBJICUEHUEM 3HAHUN U3 paHee
M3YYEHHBIX y4eOHBIX TpeaMeToB: «Okpyxaromuii Mmup», «buonorus. 5—7 kinacce» u



«®Duzuka. 7 wnacc». Ilpu u3ydyeHHH XUMHUU TPOUCXOIUT (HOPMHUpPOBAHME 3HAHUUN
OCHOB XHMMHMYECKOW HayKM Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUA,
IIPAKTUYECKON NESITENBbHOCTA YEIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJbTYpbl. 3ajaya ydeOHOro IMpeaMeTa COCTOMT B ()OPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUNA — BaXXHEHUIIMX (DaKTOB, MOHITHI, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUM, TOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, A3blka HayKH,
B MNpUOOIIEHWHM K HAy4YHbIM METOJaM T[IO3HAHWS TPH H3YyUYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUHU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUH B y4yeOHO-TIO3HABATeIbHOM U Yy4eOHO-MCCIIEeI0BaTEIbCKON
NEeSATEIbHOCTH, OCBOCHMM TMpaBWJl 0e30IacHOro oOpallleHHus C BellecTBaMU B

MTOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHMH XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsS BaKHOE
3HAYEHUE npuoopenu TaKue LETH, KaK:
dbopmMupoBaHue WHTEJJIEKTYaIbHO pa3BUTOMN JIUYHOCTH, rOTOBOM K

caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIBHOMY TPUHATUIO PEIICHU,
CIOCOOHOM  aganTUpOBaThCA K  OBICTPO  MEHSIOUUMMCS  YCJIOBUSIM  SKU3HU;

HaAIpPaBJICHHOCTh OOYYEHHUsI Ha CUCTEMATHYECKOe MPUOOIIEeHHE O0yYaroluXCs
K CaMOCTOSITEJIbHOW TMO3HABATENbHOU AESATENbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
dbopMUpYyIOIIMM ~ MOTHUBAaLIMIO M pPa3BUTHUE  CHOCOOHOCTEH K  XUMUHU;

o0OecrieueHre YCIIOBHUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YyYarOIIUMUCS
OMbITa Pa3HOOOPA3HON JEATEIBLHOCTH, IO3HAHMUS W CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJIOB JEeSATEIbHOCTH;

dbopMmupoBanue  o0me  QYHKIMOHAIBHOW M €CTECTBEHHO-HAYy4YHOM
I'PaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBACHSTH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCIIOJIb3YS 3HAHUS U OMBIT, MOJIYYEHHBIE PU U3YUYEHUN XUMUHU, IPUMEHSATh UX
Opy pEelIeHUH MTpoOsieM B TOBCEIHEBHOM >KU3HU M TPYIOBOM J€ATEIbHOCTH;

dbopMupoBaHue y o0y4aromuxcs ryMaHUCTUYECKUX OTHOIICHHWH, MOHUMAaHMUS
HEHHOCTH XWMUYECKUX 3HAHUM I BbIPAaOOTKH SKOJIOTMYECKHU IeJ1eCO00pa3HOro
MOBE/ICHUS B OBITY U TPY/AOBOM JIEATEILHOCTH B LEISIX COXPAHEHMS CBOETO 3/10POBbS
51 OKpy Karolen IIPUPOIHOU Cpenbl;

pa3BUTHE MOTHMBALlUU K OOYYEHHUIO, CIHOCOOHOCTEH K CAMOKOHTPOII U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUSI OOIIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOpPY Npo(uisi U HANPABIECHHOCTH JalbHEHIIero oOy4deHus.

OO111ee YnciI0 YacoB, OTBEAEHHBIX Ui U3YUEHHUsI XUMUU Ha YPOBHE OCHOBHOTO
oOurero obpaszoBanusi, coctapisier 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B

Henmento), B9  kmacce — 68  wacoB (2 yaca B HEHEINIO).

COAEPKAHUE OBYUEHUS
S KJIACC
IlepBoHayabHbIE XHMHUYECKHe MOHATHA

[Ipenmer xumuu. Ponp XumMuu B )KM3HHU YENOBEKa. XUMHUSI B CUCTEME HAyK.
Tena u BemecTa. Pu3nyecKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIICCTB.
[Torartne o Meromax Io3HaHus B XUMHUM. Yuctele BemectBa M cMmecu. CrocoObl
pazneneHus cMeced. ATOMbI M MOJIEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIbI
XAMHUYECKUX 3JIEMEHTOB. [IpocThie W ClIOXKHBIE BemECTBA. ATOMHO-MOJEKYISIPHOE
yaenne. Xumudeckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
IMOCTOSHCTBA cocTaBa BellecTB. OTHOcUTEIbHAs aTroMHass Macca. OTHOCHUTEIbHAs
MOJIEKYJISIpHass macca. MaccoBass [0Sl XMMHYECKOIO 3JEMEHTa B COEAUHECHUHU.
KonunuectBo BemecTsa. Monb. MoisipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI U
Yuclia CTPYKTYPHBIX €IUHUI[ BemiecTBa. Pacu€tel mo QopmymaMm XuMHUYECKHX
coenquHeHUH. DU3NYECKHE W XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakius U €€
MpU3HAKU. 3aKOH COXPAHEHMS] MacChl BEIIECTB. XUMHUYECKHUE YpPaBHEHUS.
Kiaccudpukanus XUMHYECKHX peakiuid (COSAUHEHUs, Pa3JIOKCHUS, 3aMCIICHHUS,



oOMeHa).
Xumuueckui IKCHEPpUMEHm:
3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBwiiaMu paboThl B jjabopaTopuu U
npuéMaMu oOpallleHusi ¢ Ja0OpaTOpHBIM OOOPYIOBAaHUEM, M3YUYEHHUE M OIHUCAHUE
(GU3MYECKUX  CBOMCTB  O00pa3lloB  HEOPraHWYECKUX  BEIIECTB, HAOIIOJEHUE
buznyeckux (MIaBJICHUE BOCKa, TaSHUE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KUTICHUE
M KOHJIEHCAIMSl BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEUYH, MPOKAJIUBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa ¢ KUCJIOTOM) SIBJIICHUM, HAOMIOIEHUE U ONHUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pa3ioKeHne caxapa, B3auMOICHCTBHE
CEpPHOM KHUCJIOThI C XJOpUAOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpum
HarpeBaHUM, B3aUMOCHCTBHE >kelie3a ¢ pactBopom coiau memu (II ), uzyuenwue
CIIOCOOOB pa3/IeNICHHUs] CMECEH: ¢ TTOMOIIbI0 MarHuTa, (UILTpOBaHUE, BhIIAPUBAHUE,
TUCTUJUISALMSI,  XpoMmarorpadus, MPOBEJAECHHWE OYKMCTKU IMOBAPEHHOM  COJIH,
HaOJIIOZICHUE U OIMHMCAHWE PE3yJAbTaTOB IMPOBEJAEHUS OIbITA, WUIUTIOCTPUPYIOLIETO
3aKOH COXPAHEHHS MacChl, CO3JaHIE MOJIEJICH MOJIEKY (IIapOCTEPHKHEBBIX).

Baxueimmue NnmpeacTaBuTe ! HEOPraHN4YeCcKHuX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — anemMeHT u mpocToe
BelllecTBO. Haxoxaenue kuciopoga B Tpupoae, (u3Mueckue M XUMUUYECKHE
cBoiictBa (peakuuu Tropenus). Oxcuzabl. Ilpumenenne xucnopona. CrocoObl
MOJIyYEHHUS KUCJIOPOJIa B JTA0OpaTOPHUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciaopoaa
B IIPUPOJE. O30H — aJUIOTPONHAs MonuduKanus KHCJIOPOJIA.

TemoBoi 3P heKT XUMUUECKON peakIui, TEPMOXUMHYECKUE YPaBHEHHUS, IK30-
MU DHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arpsA3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO 3(dekra, pazpylieHrue 030HOBOro ciosi.Bogopoa — aneMeHt
U TipocToe BeniecTBo. Haxoxienune Boopoa B mpupoje, Gu3ndeckue u XuMUIECKUe
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToiydeHus. KucioTel u conu. MonsipHblii 00BEM
razoB.  Pacu€rbl 1O  XMMHMYECKMM  YPaBHCHHSIM.

dusnueckne CBOKWCTBAa BOAbl. Boma kak pactBopurelb. PacTBopsbl.
HacplllieHHbIE ¥ HEHACBHIIIEHHBIE PAacTBOpPHL. PacTBOpUMOCTH BEMIECTB B BOJIE.
MaccoBast 0isl BEIIECTBA B PacTBOpe. XMUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponbs pacTBOpoB B mpupoze U B KU3HU 4YesnoBeka. KpyroBopoT BOIbI B MPUPOJIE.
3arpsi3HEHHEe  NpUpPOAHBIX BoA. OxpaHa UM OYMCTKAa  MPUPOJHBIX  BOJI.
Knaccudukarnus neoprannueckux coeauHeHuil. Oxcuapl. Knaccudukarms
OKCHJIOB:  cosieoOpasyiomue  (OCHOBHbIE,  KHUCJIOTHbIe,  aM(oOTepHbIe) U
HecosieoOpasyromue. Homenkiarypa okcuioB. @u3nyeckue 1 XuMUYECKHE CBOMCTBA
okcuoB. [lomydyenue oxcumoB. OcHoBanus. Knaccudukaiuss ocCHOBaHUM: MIETOUN U
HepacTBOpuMbIe ocHOBaHMsl. HoMeHkiarypa ocHoBaHUM. PU3MYECKHNE U XUMUYECKUE
cBoiicTBa ocHoBaHui. [lomyuyenune ocHoBanuil. Kucnorel. Knaccudukanust KUCIOT.
Homenknarypa xuciaor. @Pusnueckue M XUMHYECKHE CBOWCTBA KHUCIOT. Psan
aktuBHocTu MeTaiioB H. H. bekerosa. Ilonyuenue kucnotr. Comu. HomeHknarypa
coien. Pusmuecknue U XuUMHUYeckue cBoucTrBa coned. [lomyyenue couen.
I'enernyeckass  CBSI3b  MEXKJAY  KJacCaMd  HEOPraHMYECKUX  COCAUHEHUH.
Xumuueckuiit IKcnepumenm :

Ka4ECTBEHHOE OMNPEIEIEHNE COACPKAHUS KHCIOPOJa B BO3AYXE, MOJNYyYECHHE,
coOuMpaHue, pacrno3HaBaHWE M HU3y4YeHHE CBOMCTB KHUCJIOpOJa, HaOIIoeHue
B3aUMOJICVCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBUSI BOBHUKHOBEHUSI U MIPEKPAIICHUS
ropeHus (mokapa), 0o3HaKOMJIEHHE ¢ 00pas3laMu OKCUJIOB W OMHCAHME UX CBOMCTB,
MoJly4eHHe, coOMpaHue, paclo3HaBaHUE M M3YyUYEHUE CBOICTB BOJIOpojaa (ropeHwue),
B3auMojeiictBue Bojopoga ¢ okcuaoM Menu (II) (BO3MOXXHO HCIONIb30BaHUE
BUJIEOMATEpPHUAIOB), HaOMOJeHUe oOOpa3lloB BEIIECTB KOJIMYECTBOM 1  MOJIb,
UCCIIeI0BaHNE 0COOCHHOCTEN pacTBOPEHHUS BEUIECTB C Pa3IUYHON pacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOW JOJIEM pPacTBOPEHHOIO
BEILIECTBA, B3aUMOJICHCTBUE BOJbI C METa/UIaMu (HaTpUEM U KajbIlieM) (BO3MOXKHO
UCIOJIb30BAHME BHJIEOMATEpUAJIOB), HCCJeIOBaHHEe OOpa3lloB HEOPraHWYEeCKHUX
BCILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHWE M3MEHEHHUS OKPAacCKU WHIUKATOPOB B



pacTBopax KHCIOT M Iesioueil, u3ydeHue B3aumonaeucTBus okcuaa meau (II) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaJllaMH, pPEaklUHWil HEeWTpaau3aluu,
MOJIyYEHNE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOIO MeETajlla JPYTUM M3
pacTBOpa COJY, PELUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeNIme Ki1acchl
HEOPTraHUYECKUX COETMHEHUI».
IHepuoauyecknun 3axkoH u Ileprmoanyeckas cucremMa XUMHYECKHUX
yiemenToB . WU. MengeneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIE peakuuullepBbie MONBITKY KiIacCU(PpUKALUN
XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymnmax CXOIHBIX AJIEMEHTOB (ILEJIOYHBbIE U
IIEJIOYHO3EMEIIbHbIE METaJlIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE
oOpa3ytoT  amdoTepHble OKCUIbl U ruapokcuiablIlepuoguyeckuii  3aKoH.
Ilepuognueckas cucremMa xumuuyeckux anemenroB J[. WM. Menxaeneena.
KopoTkonepuonnas u jyuHHOnepuogHas Gopmbl  [lepuonuyeckoil  cuctemsl
xumuueckux snemeHtoB [[. M. Menneneesa. Ilepuonst u rpynmel. dusznueckui
CMBICI  TOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOAA M  TPYINNbl  AJIEMEHTA.
Crpoenne aromoB. CocrtaB aroMmHbIX sifep. M3orombl. OnekTponsl. CrpoeHue
AIIEKTPOHHBIX 000104eK aTOMOB MepBbIX 20 XuMUUYeckux nemMeHToB Ilepuonnueckoi
cucteMbl J[. M. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOIO 3JEMEHTA IO €ro
nonoxennto B llepuommueckount cucreme [[. WM. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS paJilyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAUINYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpylNIlaM M INEepUoAaM. 3HAYEHUE
[Iepnonnueckoro 3akoHa U [leproandeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U TipakTuku. Jl. Y. MeHneneeB — yu€HbIi U TpaXJIaHuH. XUMUYECKas
cBs3b. KoBasieHTHast (moJisipHasi M HEMOJIAPHAs) CBsI3b. DJEKTPOOTPUILIATEIBLHOCTh
XUMUAYECKUX dieMeHTOB. MonHas cBsa3b. CreneHb okucieHus. OKUCIUTEIBHO-
BOCCTAaHOBUTENbHbIE peakuuu. [lponeccsl OKUCIEHUSST Y BOCCTAHOBJICHHS.
Oxkucnurenu u BOCCTAaHOBUTENH.
Xumuueckuit IKCnepumenm :

U3ydYeHHe OOpa3lOB BEIIECTB METANIOB U HEMETAIOB, B3aMMOCHCTBUE
FMAPOKCHIA LMHKA C pPACTBOPAMHU KHCJIOT M IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIMA
(ropeHue, peakuuu pasiIoKEeHUS, COEJIMHEHHUS ).

Mescnpeomemmnule ceasu
Peanuzanust MeXINpeAMETHBIX CBS3ed MNpU M3YYCHUH XUMHM B &8 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK Y MOHATHH, SIBJISIOMINXCS CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIAKJIA.
OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DAKT, TUIIOTE3a, TEOPHSs, 3aKOH,
aHajgu3, CHUHTE3, KiacCU(pUKAIUS, TEPUOAUYHOCTh, HAONIOCHUE, DSKCIECPUMEHT,
MOJICJIMPOBaHHUE, U3MEpPEHHE, MOJICITb, SIBJICHUE.
dusnka: marepusi, aToM, DJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHA, H30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYyJIa, JJICKTPUUYECKUN 3apsii, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, I'a3, PU3nUecKrue BEIUYUHBI, CAMHUIII U3MEPECHUS,

KOCMOC, TUTAHETHI, 3BE3IBI, Coumnnrre.
buonorus: dhoTocuHTE3, JIbIXaHHE, ouocdepa.
['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, TMOJE3HbIE
UCKOIIaeMBbIE, TOILJIUBO, BOJTHBIC PECYpPCHI.

9 KJIACC

BemectTBO m XuMHuecKasi peakuus
ITepuognueckuii 3akoH. Ilepuomnueckas cucremMa xumuuyeckux snemeHTtoB . U.
Menpeneea. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHCHUM CBOWCTB
XUMHYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalusl, KaJIblIUSI U UX COCTUHEHUN B



COOTBETCTBUM C MOJOKEHUEM 3JIEMEHTOB B Ilepuoguueckoil cucteMe u CTpPOEHUEM
ux aroMoB.CTpOEHUE BEIIECTBA: BUJIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX
pEUIETOK, 3aBUCMMOCTh CBOWMCTB BEILIECTBA OT THUIA KPUCTAIIMYECKOM PEIIETKU U
BUJIa XUMHUYECKOM cBs3u. Kiaccudukanus M HOMEHKIATypa HEOPraHUYEeCKHUX
BEIIECTB. XMMHUYECKHE CBOMCTBA BEILIECCTB, OTHOCSIIMUXCA K Pa3IUYHBIM Kjaccam
HEOPraHUYECKUX COCIMHECHUM, reHeTUYeCcKas CBSI3b HEOPraHUYECKHUX
BemecTB.Kitaccupukanus XUMHUYECKHX PEaKIUM 1O pPa3JudyHBIM MpU3HAKaM (0
YUCJTy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOoMY 3(ddekry, 1o
W3MEHEHUIO CTETEeHEH OKHMCIICHUS XMMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YY4aCTHIO KaTajau3aropa). DK30- U DHAOTEPMUUYECKUE PEaKIuU, TEPMOXHMHUYECKUE
ypaBHeHus.IloHsTHE O CKOpOCTH XuUMUUYecKo peakiuu. [loHsaTre 06 00paTUMbBIX U
HEOOPATUMBIX XUMHYECKHX peakuusx. [IoHsATHE O TOMOTEHHBIX M TE€TEPOreHHBIX
peakuusix. Ilonsitue o karanuze. [loHsiTHE O XMMHYECKOM paBHOBECHH. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHYECKOW pEakIMd U MOJIOKEHUE XUMHUUYECKOTO
paBHOBecUsI. OKUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC PEAKIMK, AJICKTPOHHBIN OanaHC
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBiieHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMHA  C  MCIOJIB30BAaHMEM  METOAA
AJIEKTPOHHOTO OasnaHca.Teopus IEKTPOIMTHIECKON THUCCOIUAIIMU. DIICKTPOJIUTHI U
HE3JEeKTpoJUThl. KaruoHbl, aHWMOHBI. MeXaHu3M JIUCCOIMAIIMM  BEIIECTB C
pa3IMYHBIMU BHUJAMM XUMHUYECKOM CBs3u. CreneHb aucconuanuu. CuibHbIE U
cnabple ANEeKTpoJuThl.Peakiiun MOHHOTO OOMeHa. YCJIOBHS TPOTEKaHUs peakIui
MOHHOTO OOMEHA, TIOJIHBIC U COKpAIlEHHbIC MOHHBIC YpaBHeHUs peakiuid. CBoiicTBa
KHCJIOT, OCHOBaHMN W COJE€H B CBETE MPEJACTABICHUN 00 3JIEKTPOIUTHUYECKON
nuccoruanuu. KadecTBeHHble peakiuu Ha HOHBL. [IOHSTHE O THUIPOIU3E COJEH.
Xumuueckui IKCnepumMeHm:
O3HAKOMJIEHUE C MOAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB —
METaJUIOB M HEMETAJJIOB (TpaduTta U aamasa), CJIOKHBIX BEIIECTB (XJIOpHUAa HATpus),
MCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEakuUu OT BO3ACHCTBUSA
pa3IMYHBIX (DAKTOPOB, MCCIIECIOBAHHE JJICKTPOIMPOBOAHOCTH PACTBOPOB BEIECTB,
mporiecca TUCCOLMAIIUU KUCIIOT, IIeJ04Ye U coseil (BO3MOXKHO MCTIOIb30BAaHUE BHUJICO
MaTepuajoB), MPOBEJACHHUE OIMBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKA MPOTCKAHUS
peakiuii MOHHOTO OoOMeHa (oOpa3oBaHHME OcCajika, BBIJCICHUE Ta3a, o0pa3oBaHHE
BOJIbl), OIIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii  (ropeHHe, peaklUu Pas3IoKEHUs, COCIUHEHMS), Ppacro3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIM HA MOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.
HemeTtaJbl " HX cOoeIUHEeHUS
O6mias xapakrtepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (U3NYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMUMHUYECKHE CBOMCTBA HAa MIPUMEPE XJIopa (B3aUMOJICUCTBHUE C
MeTaJJTaMM, HeMeTallylaMH, Iejiouamu). XjopoBoaopona. CoinsiHas — KHUCIIOTa,
XUMHYECKUE CBOMCTBA, NTOJIyUYCHHUE, IPUMEHEHUE. [[elicTBHUE XJIopa U XJIOPOBOAOPOAA
Ha OpraHu3M 4YeJIoBeKa. BakHeiire XJopuIbl U UX HaxoxaeHue B npupoje.Ooas
xapaktepuctuka  3nmeMeHTOBVIA-rpymnmbl.  OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne U (U3NUECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — KHUCIOPOJa U Cephbl. AJUIOTPONHBIE MOAM(DHUKAIIMU KUCIOPOAA U CEPBHI.
Xumudeckue cBoictBa cepbl. CepoBoaopo, cTpoeHHe, GU3NIECKUE U XUMHUYECKUE
cBoiricTBa. OKCUIBI CEPhI KaK MPEACTABUTENIN KUCIOTHBIX OKCUI0B. CepHas KUCIoTa,
bu3nUecKrue U XMMUYECKHE CBOMCTBa (00IIME Kak MpEeACTaBUTENS Kilacca KUCIOT U
cnenuduyeckue). XUMUYECKUE DPEaKIMH, JIeKallie B OCHOBE MPOMBIILICHHOTO
crioco0a moixydeHus: cepHoit KucioTel. [Ipumenenue cepHoit kuciaorsl. Conu cepHO
KHCJIOThI, KaueCTBEHHasi peakius Ha cyibbar-uoH. HaxoxaeHue cepbl U e€
COCMHEHUNW B Tpupoje. XHUMHYECKOE 3arps3HCHUE OKPYXKAIOMIEH  Cpelibl
COCIMHEHUSAMH Cephbl (KUCIOTHBIC JOXKAM, 3arps3HEHUE BO3JlyXa M BOJOEMOB),
CIOCOOBI €T0 MPEeOTBPAICHUS.



OOmast xapakTepucTuka 3yeMeHTOB V A-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHBbIC CTEMECHW OKHCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
dusznyeckre U XuMudeckue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
¢dusznyeckne U XMMHYECKHE CBOWCTBA, MONy4YeHHE W NpuMeHeHue. Comu aMMOHMUS,
X (U3NYECKHe M XMMHUYECKHE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peakinus Ha
WOHBI aMMOHUS. A30THasg KHCIOTa, €€ TMOJlydeHHe, (U3NYECKUe U XUMHUYECKHE
cBoiicTBa (0OIIME Kak TPEICTAaBUTENs KJacca KHUCIOT M clenu@puieckue).
Vcnonp30BaHNEe HUTPATOB U COJIEH aMMOHUSI B KaueCTBE MUHEPAIBHBIX YIOOPECHUH.
XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHHUSIMH a30Ta (KHUCIOTHBIC
JOXKIM, 3arps3HEHHE BO3Ayxa, MOYBBl W BomoémoB). Docdop, amIoTpomHbIC
monupukanuu pocdopa, pusndeckue u xumuueckue coictra. Okcun pocdopa (V)
u ¢ochopHas Kuciaora, (UINYECKHE W XHUMHUYECKHE CBOKHCTBA, IMOJyYCHHUE.
Hcnonb3oBanue docdaron B KayeCcTBe MUHEpaIbHBIX yI0OpEeHUH.
Oobmas xapakrepuctuka 3eMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCJICHHs. YIIEpPOod, aUIOTPONHbIE Moaudukanmm,
pacmpocTpaHeHue B Tpupojae, GU3NUECKHEe W XMMHUYECKHE CBOWCTBA. AJCOPOIHIL.
Kpyrosopot yrnepona B npupoze. OKkcuabl yriaeponaa, ux Gu3ndeckue 1 XuMUIECKIe
CBOWCTBA, JCWCTBHE Ha IKUBBIE OpPraHU3MBI, IIOJIy9deHHE W TPHUMEHEHHE.
DKonoruvecKkue MpoOJeMbl, CBsA3aHHbIE C oOkcuaoMm ymiepona (IV), rumotesa
DI00AIBHOTO TOTETUICHUsT KITMMara, MapHUKOBBIA A((deKT. YronpHas KUCIOTa U €&
coimu, WX (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, IMOJyYeHHWE W MPHUMEHCHHE.
KadecTBeHHass peakiusi Ha kKapOoHaT-WOHBI. lcmonp3oBaHne kKapOOHATOB B OBITY,
MEIUIINHE, POMBIIIUICHHOCTH u CEJIbCKOM XO35HCTBE.
[lepBoHauanbHBIE TMOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTHJICH, STaHOJ, IIUIEPUH, YKCYCHas KHCIIOTA).
[TpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB (yroib, MPUPOAHBIN ra3, He(Th), MPOTYKTHI
ux nepepaboTku (OEH3MH), WX poJib B OBITY M MpoMbIIUIeHHOCTH. [loHATHE O
OMOJIOTHYECKH BaKHBIX BEUIECTBAX: JKUpax, OeNKax, yIIeBOAaX — M UX POJIH B KU3HU
yenoBeka. MarepuanbHOE €IUHCTBO OPraHMYECKUX M HEOPTAaHWYECKUX COCTMHEHUH.
Kpemumuii, ero ¢usmdeckne m XMMUYECKHE CBOWCTBA, MOJy4YeHHWE M MPHUMEHEHUE.
Coenunenus: kpeMHus B nipupoje. O6mue npeacrarieHus 06 okcujae kpemuus (IV)
U KpeMHHUEeBOU kucnoTe. CUIMKATHI, UX UCIOIB30BaHUE B OBITY, B IPOMBIIIIICHHOCTH.
Baxwueiiimme crpouTenpHbIE MaTepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH,
xele300eToH. [Ipodiaembl 0€3011acHOr0 UCMOIb30BAHMS CTPOUTEIBHBIX MAaTEPUATIOB B
MIOBCETHEBHOM KU3HU.

Xumuueckuit  IKCnepumenm:

n3ydeHue 00pas3IioB HEOPTraHMUECKHUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
MIPOBEICHUE KaueCTBEHHBIX PEaKIMii Ha XJIOPUI-HOHBI U HAOIIOACHNE TIPU3HAKOB UX
MIPOTEKaHMS, OMBITHI, OTpAXKaIONUe (PU3NIECKIEe U XUMUIECKHUE CBOMCTBA TraJIOTCHOB
U UX COCIMHEHUH (BO3MOXKHO WCIOJB30BaHHE BUCOMATEPUAIOB), O3HAKOMIICHHE C
oOpasnamMu XJIOpUJOB (TaJIOTEHUIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U eé
COCIMHECHUSIMU  (BO3MOXKHO  HCIIOJNB30BAaHWE BHUACOMATEPUANIOB), HAOIIONCHUE
npolecca OOyIIMBaHUSI caxapa IO JCHUCTBHEM KOHLEHTPUPOBAHHOW CEpPHOMU
KHUCJIOTHI, W3yYE€HUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHCIOTHI,
NPOBEJICHUE KAYeCTBEHHOW peakliu Ha Cynb(ar-MoH W HaONMIOJCHHE MpHU3HaKa e€
NpOTeKaHMs, O3HAKOMJICHHE C (DM3MUYECKHMMH CBOWCTBaMH a30Ta, gocdopa U HX
COCIMHECHHI (BO3MOXKHO HMCTIOIH30BAHUE BHICOMATEPHATIOB), 00pa3llaMu a30THBIX U
dbocdopHbIX yIOOpeHUi, IMOJyYyeHUe, COoOMpaHue, paclo3HaBaHUE W HU3YyUYCHUE
CBOIWCTB aMMHaKa, IPOBEJICHNE KAYECTBEHHBIX PEaKIMii Ha HOH aMMOHHMs U (ocdar-
WOH M W3yuYeHUE MPHU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPHPOBAHHON
a30THOM KUCIIOTHI C MeJIbI0 (BO3MOXHO MCIIOIB30BaHUE BHICOMATEPHAIIOB), N3yUYCHUE
MoJIeNiel KPUCTAJUTMUECKUX PEIIETOK anMasa, rpadura, QyiepeHa, 03HaKOMIICHHE C
IpOIEeCCOM  aAcopOlMM  pPacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM U
YCTPOMCTBOM TMPOTHBOTa3a, IMOJNy4YeHHE, COOMpaHUe, paclo3HaBaHWE W H3YUYCHHE
CBOWMCTB YIVICKHCIIOTO Ta3a, MPOBEACHHWE KAYECTBCHHBIX pEaKIMid Ha KapOOHAT W



CUJIMKAT-UOHBI U U3yYEHHE TTPU3HAKOB X MPOTEKAHUS, O3HAKOMIICHUE C TTPOIYKIUEH
CUJIMKAaTHOM MPOMBIIIJIECHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ad 10 TEeME
«Baxknenmue  HeMeTaIbl HW  HUX  COCOUHCHUY.
Metajqjipl M HX COE€IHHEHHUS
OO0masi XapakTepUCTUKA XUMHUUYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HUX
nonoxenus B [lepruonnueckont cucremMe Xxumuueckux ameMeHToB . 1. Menaeneesa u
cTpoeHusi atoMoB. CTpoeHue MeTajuioB. MeTannnueckas CBA3b U MeETallIMyecKast
KpUCTAJZIMYECKAsT PEHETKA. OJIEKTPOXUMUYECKUN PAJl HANPSHKEHUH METalljloB.
dusznyeckre U XUMUYECKHE CBOMCTBa MeTayuioB. OOmmMe crnocoObl MOMy4deHUs
MeTaJyioB. [loHsITHE O KOpPpPO3WMM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl MX OT
koppo3uu. CruiaBel (CTajb, YyTyH, AIOPATIOMUHHUMI, OpoH3a) U UX MPUMEHEHHE B
ObiTy ¥ mnpombinuieHHoCTH.Il[eounble MeTamuibl: mojiokeHue B llepuomnueckoi
cucteMe xumuueckux odnemeHtoB JI. M. MengeneeBa, CTpoO€HHME HX aTOMOB,
HaxoxjaeHue B mpupoje. dusnueckue 1 XUMHUYECKHE CBOMCTBA (Ha MPUMEpPE HATpHs
u kanus). Okcuabl W THUAPOKCHABl HaTpus W Kanus. [IpuMeHeHue NIeI0YHbIX
METAJUIOB M MX coeauHeHui.lllenoyno3eMenbpHble METaJUIbl MarHUM W KaJlbLIMU:
nonoxenne B [lepuognueckon cucreme xumuueckux aneMeHToB /. . Menneneena,
CTPOEHHE UX aTOMOB, HAXOXJCHHUE B IIpupoe. PU3NYECKUE U XUMUYECKHUE CBOMCTBA
MarHus W Kajiblius. BakHeuime coeauHEHUs Kajablius (OKCHJ, THIPOKCHUI, COJIN).
KéctkocTh BOABI W CMOCOOBI €€ YCTpaHCHUS.AJIIOMUHUN: TIOJIO)KCHUE B
ITepuognueckor cucreme xumuueckux snemeHToB . M. MengmeneeBa, crpoeHue
aToMa, HaxoXJeHUe B mpupojae. OU3N4YecKne U XMMUUYECKUE CBOWCTBA AIFOMUHMSL.
AmdoTepHbIe CBONCTBA OKCHAA W THAPOKCHAA anmtoMuHus. )Kene3o: monoxeHue B
ITepuonnueckor cucreme xumuueckux snemeHToB . M. MenpmeneeBa, cTpoeHue
aToMa, HaxoXJeHHWE B mnpupoae. PHU3NUECKHME UM XHMMHUYECKHE CBOMCTBA XKejesa.
Oxcuppl, ruapokcuasl u conu sxeneza (II) u xenesza (III), ux cocras, cBoiicTBa U
MOJTy4YEHHUE.
Xumuueckuui  IKCnepumenm:
O3HaKOMJIEHHE ¢ oOpa3laMyd MeETauIOB U CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMU, U3YUCHHUE PE3YJIBTATOB KOPPO3UU METAIIIIOB (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMAaTEpPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHA KaJbIIMsl W HATPHUS C
BOJIOM (BO3MOXHO HCIHOJB30BaHUE BHUJIEOMATEPHUAIOB), HCCIEIOBAaHUE CBOWCTB
KECTKOM BOJIBI, MIPOIIECCA TOPEHUS Kejle3a B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB), MPU3HAKOB TMPOTEKAHUS KAUYECTBEHHBIX PEAKIUA Ha HOHBI:
MarHus, Kajibllus, adtoMuHus, ImHKa, keneza (II) u xemeza (III), memm (II),
HaOJIIO/ICHNE U ONKMCaHUe MPOIECCOB OKPAIlIMBAHUS MJIAMEHU MOHAMH HaTPHs, Kaaus
U Kamblusd (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMATEPHANIOB), HCCIEIOBAHUE
aM(oTepHbIX CBOMCTB THAPOKCHAA AIIOMUHUS M THIPOKCHIA IIMHKA, pEIICHUE
AKCIEPUMEHTAIIBHBIX 3aJa4 M0 TeMe «BaxHeWIlne MeTaulbl U UX COCIUHECHUSD.
XuMuss W OKpyXxamumas cpeaa
BemectBa u marepuasibl B TOBCEIHEBHOM >KM3HM 4YeJOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIECTB M XMMHYECKMX peakiuid B ObITy. IlepBas momoinb mnpu
XUMHUYECKUX oKorax u OTPaBJICHUSIX.
XUMUYECKOe 3arpsi3HEHUE OKpYXKarollel cpeasl (mpeaesbHas J0MyCcTUMast
KOoHIleHTpanus BemecTB, gaidee — [1/IK). Poap xuMum B pemieHun 3KOJOTHMUECKUX

npooIieM.

Xumuueckuii IKCnepumMenm:
u3ydeHue oO0paslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIJIOB, IOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnule ceAa3u

Peaﬂmaunﬂ MCKIIPEAMETHBIX CBSI3CH IIpu HKU3Yy4YCHUHU XHUMHH B 9 knacce
OCYIICCTBIIACTCA 4CPE3 UCIIOJIB30BAHUC KaK 06HII/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ,
TaK " HOHHTHﬁ, ABJIAIOIMIUXCA CUCTEMHBIMHA [JIA OTACIBHBIX IMTPECAMETOB €CTCCTBCHHO-
HAay4YHOI'O IUKJIA.

O6IIII/IC CCTCCTBCHHO-HAYYHLIC IIOHATHA: HaquBIﬁ (I)aKT, IT'"uIioTe3a, 3aKOH,



TeOpus, aHaiu3, CHUHTE3, Kiaccuukalus, MNEePUOJUYHOCTb, HaOIIONCHHE,
HKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, MAPHUKOBBIN P QeKT,

TEXHOJIOT U, MaTepUaIbl.
du3uKa: Marepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PalMOAKTUBHOCTb, MOJIEKYIa, AIEKTPUYECKU 3aps, MIPOBOJHUKH,

HOJYTIPOBOAHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPHUCTAIIMYECKAs PEIIETKA,
CIUIaBbl, (PU3NYECKUE BEIMYMHBI, €IMHULIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTRO,

TUIAHETHI, 3BE3BI, CounHize.
buonorusi: ¢orocunTes, apixaHue, Ouocdepa, IKOCHUCTEMA, MHHEpAJIbHBIC
yIOOpEHUs,  MHKPODIIEMEHTBI, = MaKpOJJIEMEHTHl,  MHUTATeIbHbIE  BEIICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MuHepabl, TOPHbIE MOPObI, MMOJIE3HbIE
UCKOIIaeMbI€, TOTIJINBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3VIIBTATbBI OCBOEHHS IIPOI'PAMMBI 110
XUMHUN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pPE3ylbTaThl OCBOCHMSI IMPOTPAMMbI  OCHOBHOIO  OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOA€ OOy4YeHUsI XUMUU B €IUHCTBE Yy4eOHOH U
BOCIIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKUMH
COITMOKYJBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMU, TIPUHSATHIMU B
oOliecTBe TMpaBWjaMd M HOpPMamMu TIOBEIEHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMUS, caMOpa3BUTHS 17} colMaIn3aluu 00yyYaroIuxcs.

JInynOCTHBIE pE3yNbTAThI OTPAKAKOT TOTOBHOCTb oOyyaromuxcs
PYKOBOJCTBOBATHCSI CUCTEMOMW MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE
OMBITA JIESITEIILHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) NATPHOTHYECKOIO BOCIIMTAHMA:

LEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HMCTOPUYECKOMY U HAYYHOMY HACJEANIO, TOHUMAHHUS 3HAYCHHUS! XUMHUYECKON HAYKU B
’KU3HU COBPEMEHHOT0 00IECTBA, CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON HH(pOpMaIuei
O TEPENOBBIX JOCTHKEHUSIX WU OTKPBITUSIX MHUPOBOM W OTEUECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAy4YHbIX 3HAHUSAX OO0 YCTpOHCTBE MHpa U OOUIECTBA;
2)rpaxaaHcKoro BOCIIUTAHUA:
MPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIBCKOM, TBOPYECKON U IPYrUX BUIAX ACSATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JI€ATENbHOCTU IPU BHINIOJHEHUU
y4eOHbIX, TO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHUHM XHUMHUYECKUX HKCIIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO M B3aUMOITOMOIIU
B IIpolIecce ITOW yueOHOM e TeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U
MIOCTYNIKM CBOMX TOBApHIIEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HaHUS MOCJIEACTBUM MOCTYIIKOB;
3)LEeHHOCTH HAYYHOTI'0 MO3HAHNS:

MUPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE U XMMHUYECKOM pEaAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pAa3BUTHSl HAyKM M COCTABIISIIOLINE
OCHOBY JUIsl MTOHMMAaHUSl CYIIHOCTH HAay4YHOW KapTHUHBI MHUpa, MpPelCTaBieHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUsA MPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MPUPOJHOM CpeNoi, O pOJIM XUMUHA B TO3HAHUM OTUX 3aKOHOMEPHOCTEM;

[TO3HABATENIbHBIE MOTHBBI, HAIlPABJICHHbIE HAa MOJYYEHUE HOBBIX 3HAHUM IO
XUMHUHU, HEOOXOAUMBbIE I OOBSICHEHUS HAOJIOJAEMbIX MPOLIECCOB M SBIICHUM,
MO3HABATEIbHOM, MH(GOPMALIMOHHON W YWTATENbCKOW KYyJIbTYpPbl, B TOM YHCIIE
HABBIKOB  CaMOCTOSITEIbHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CHPaBOYHOU
JUTEPATypol, JOCTYNMHBIMH TEXHUYECKUMH CpPEICTBaMH  MH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEeHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, T'OTOBHOCTH H



CIIOCOOHOCTB K CaMOOOpa30BaHMIO, TPOCKTHOM M UCCIICIOBATEIIBCKON JIEITEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH WM YPOBHS OOY4YEHUS B JajJbHEHIIECM;
4) (popmupoBanus KYJbTYpPbI 310POBbA
OCO3HAaHUEC IIEHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 JKM3HU, OCO3HAHUEC IOCIEACTBUH U
HEMPUATUE BPEIHBIX MPUBBIUCK (YHNOTPEOJCHUS AJIKOTOJsl, HAPKOTHKOB, KYyPCHHS),
HEOOXOUMOCTH  COONIIONICHUS TpaBUJl  OE30MACHOCTH TpW  OOpalieHuu ¢
XAUMHUYECKUMU BELLIECTBAMU B OBITY 5 peanbHOU YKA3HU;
5) TPYAOBOIO BOCIIMTAHUA:
WHTEPEC K MPAKTHYCCKOMY HM3YUYCHHUIO MPOodeCCHil U Tpyaa pa3IMdyHOTO Poja,
YBOXCHHUE K TPYAY M pe3yjbTaraM TPyJAOBOU JCATEIHBHOCTH, B TOM YHCJIC Ha OCHOBE
MIPUMEHEHUS TPESIMETHBIX 3HAHWI 110 XMMHUH, OCO3HAHHBIN BBIOOP WHIMBUIYaTbHON
TPACKTOPUM TIPOAODKCHHUS 0Opa3oBaHUsS C YYETOM JIUMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCIEIIHOMN
npoecCuoHAIBHON ACSITCIIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aIalTHPOBATHCS B npodeccuoHaIbHON cpene;
6) JKO0JOrM4YecKOro BOCIHMTAHUSA:
HKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAC KaK MCTOYHUKY
KU3HU Ha 3eMJjie, OCHOBE €€ CYIIECCTBOBAaHHUS, MOHUMAHWE IIEHHOCTH 3J0POBOTO U
Oe3omacHOro oOpas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GU3MYECKOMY W TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOJIOACHUS
npaBuil 0E30MMaCHOTO MOBEJACHUS MPU PabOTEe C BEIISCTBAMHM, a TAKKE B CHUTYaIIHX,
YIPOXKAIOIIUX  3JI0POBBI0 M JKM3HU  JIIOJICH;

CIIOCOOHOCTH MPUMEHSTDH 3HAHUS, TIOJTydaeMble TTPH U3yUYCHUH XUMUH, IS
pElICHUS 3aJla4, CBS3aHHBIX C OKPYKAIOIICH MPUPOIHOW CPEJOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOH  KYJIBTYypbl, OCO3HaHHMS  II00AJBLHOTO  XapakTepa
DKOJIOTUYECKUX MPOOJIEM W IMyTEH WX PEHICHUS IOCPEACTBOM METOMOB XHUMUH,
HKOJIOTUYECKOTO MBINIUICHHS, YMEHHUS PYyKOBOACTBOBATBHCS MM B II03HABATEIHHOM,
KOMMYHUKATHUBHOU 5 COLMAJILHOMN TIPAKTHKE.

METAIIPEIMETHBIE PE3YJBbTATHI
B cocraBe MeTtanpeaMeTHBIX PE3yJIbTaTOB BBIJICISIOT 3HAYUMBIC IS
dbopMupoBaHUs MHPOBO33pPEHUS OOIEHAYYHbIE TTOHSATUS (3aKOH, TEOpHs, MPHUHIINII,
runoresa, (paxT, cucrema, MpoIecc, SIKCIEPUMEHT U JIPYToe. ), KOTOPBIE UCIIOJIb3YOTCS
B €CTECTBCHHO-HAyYHBIX Y4YEOHBIX MpEAMETax M MO3BOJSIOT Ha OCHOBE 3HAHWU W3
ATUX TPEAMETOB (POPMUPOBATH MPEICTABICHUE O I[EJIOCTHON HAYYHON KapTHHE MUDA,
W YHHUBEpCajbHble YyueOHble JEeUCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATUBHBIC,
perysiTUBHBIC), KOTOpble  OOecrneunBarOT  (POpPMHUpPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYCOHOM JeATEeIIbHOCTH.
ITo3HaBarTeJabHBIC YHUBepCaJIbHbIE yueOHbIe e CTBUSA
Bba3oBbie JoruvyecKue NeNcTBUA:
YMEHMSI MCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUS MPU OCBOEHUHU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKHX TOHSITHH (BBIACIATh HUX XapaKTEpHBIC
MPU3HAKU, YCTAHABIMBATh B3aMMOCBSA3b C JIPYTMMHU TOHSTHUSMH), HCIOJIL30BaTh
MOHSATUSI JI1 OOBSICHEHUSI OTACIbHBIX (PAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUM I KJIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMH H3y4CHHUS,
CTPOUTh JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, JICTyKTUBHBIC, MO AHAJIOTHH),
JeaTh BEIBOJIBI u 3aKJIFOUYCHUS,
YyMEHUE TIPUMEHATh B TIPOIlECCEe TO3HAHUS TOHATUA (NIpPEAMETHBIE W
METanpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, UCIOIb3yEMbIE B XHUMMUH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIC B XUMHUHM MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUHA 3HAK (CHMBOJ DJIEMEHTa), XUMHUYeckas QopMyla U ypaBHEHUE
XUMUYECKOW PEaKIMu — MPHU pelIeHUH y4eOHO-IO3HABaTEIbHBIX 3aJad, ¢ Y4ETOM
ATUX MOJCJBHBIX MPEACTABICHUN BBIABIATh W XapaKTEPHU30BATh CYIIECTBEHHBIE



MPU3HAKA M3YyYaeMbIX OOBEKTOB — XUMHYECKHX BEIICCTB M XUMHYECKUX PEaKIIUi,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, TPUYMHHO-CJIC/ICTBEHHBIE CBSA3U U MPOTUBOPEUHS
B M3y4aeMbIX npoiieccax u SIBJICHUSIX.
ba3zoBbie HCCJIeI0BaTeIbCKIe AeilCTBUSA:
YMEHUE HCIIO0Ib30BaTh IOCTABJIICHHBIE BOINPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHMS, & TAKXKE B KAY€CTBE OCHOBBI sl (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKJICHU;
npuoOpeTeHre OmbiTa MO0 IUIAHUPOBAHUIO, OpPraHU3alldd W IPOBEICHUIO
YUEHMUECKUX OKCIIEpMMEHTOB, YMEHHE HaOmodarh 3a XOAOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro pe3yibrar, (HopMmylIupoBarb 000OLIEHUS U
BBIBOJIbI IO pe3yJibTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUYET O
POZEIIaHHON pabore.
Pab6ora c uHdopmanuei:
yMEHUE BbIOMpaTh, AaHAIM3UPOBATH M MHTEPNPETUPOBATH HH(POpPMAIIHIO
Pa3JIMYHBIX BUJOB M (POpM MPEACTABICHUS, MOJYy4aeMyI0 W3 Pa3HbIX HMCTOUYHHUKOB
(Hay4HO-TIOMYJIApHAs JUTEepaTypa XUMUYECKOTO COJIEP KaHUs, CTIPABOYHbIE TTOCOOUS,
pecypcel IHTepHETa), KpUTHYECKHU OIEHUBATh MPOTHUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(pOpMAIIHIO;

YMEHUE MPUMEHSATHh Pa3IMYHbIC METOAbl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHpoOpMalMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JIJIS BBIMOTHEHUS
y4eOHBIX M TO3HABATEJIbHBIX 3aJlad OMpEeNeNEHHOr0 TUMa, MPUOOPETEHHUE OIbITa B
o0JacTH  HUCIONB30BaHUS  MH(OOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
OBJIQJICHUE KYJIBTYPOM AKTMBHOTO MCIOJB30BaHUS PA3IUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (GopMy NpeacTaBieHus uHpopManuu u
WUIIOCTPUPOBATh  pelllaeMble 3aJayd  HECJIOXKHBIMU CXeMaMu, JuarpaMMamMH,
JIpYyTUMU dbopmamu rpaduku u ux KOMOUWHAIUSAMU;

YMEHUE UCIOJIb30BaTh W aHAJM3UPOBaTH B Ipolecce ydyeOHOU U
UCCJIEeI0BATENIbCKON JIEATETbHOCTH HMH(POPMALMI0O O BIUSHUU TMPOMBIIUIEHHOCTH,
CEJIbCKOIO XO341CTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYKAlOUIEH MPUPOTHON Cpebl.

KoMmMmyHnKaTMBHBIE YHHBepCcaJibHble y4deOHbIe NeiCTBHSA:
YMEHUS 3a/1aBaTh BOIMPOCHI (B XoJ€ auanora u (WiM) IUCKYCCHUHU) MO
CYLIECTBY 00CYyX)AaeMoil TeMbl, (HOPMYJIUPOBATh CBOM MPEIIOKEHHUS] OTHOCUTEIIBHO
BBITIOJTHEHUS MPETI0KEHHOM 3a/1a4u;
YMEHUS  TOPEJCTaBIATh  MOJYYEHHbIE  PE3yibTarThl  IMO3HABATEIbHOMN
JESATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JeaTh MPE3EHTALUIO PE3yJIbTaTOB
BBITIOJTHEHUSI XUMHYECKOTO AKCIIEpUMEHTa (J1a00paTOPHOrO OIbITa, J1a00paTOPHOM
paboThl MO  KCCIENOBAaHUIO  CBOMCTB  BEHIECTB, YYEOHOro  IPOEKTa);
YMEHUS Y4YEOHOrO COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEILHOM M UCCIIEI0OBATEIbCKON JIEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIIMX
npoOsieM Ha OCHOBE Yyuéra OOIIMX MHTEPECOB M COIVIACOBAHMS MO3UIUHN
(oOcyxkneHusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHAIUS COBMECTHBIX
JENUCTBUMN, ONpe/ie]IeHue KPUTEPHUEB IO OLICHKE KauecTBa BBIMOJHEHHOW paldoThl U
JPyTHE).
PeryasitTuBHbIC YHHBepcaJbHbIE yueOHbIe NeilCTBUA:
YMEHUE CAMOCTOSITENILHO OMNPEAeNaTh LEIN JeATEIbHOCTH, IUIaHUPOBATh,
OCYLIECTBIISATh, KOHTPOJMPOBATbL M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATEeNbHOCTh, BhIOMpPATh Haubosnee 3¢ EKTUBHBIE CIIOCOObI pelIeHUs YYEOHBIX U
MO3HABATEIbHBIX  3aJ]a4, CAMOCTOSITEIBHO COCTaBISATh WJIM KOPPEKTUPOBATH
IIPEVI0KEHHBIN aJITOPUTM JEUCTBUU IPU BBIIIOJHEHUH 3aJaHUN C YYETOM OJIYYEHUS
HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OLEHUBAThH
COOTBETCTBHME TOJYUYEHHOIO pe3yJibTara 3asiBICHHOMW 11eJIM, YMEHUE HCIONb30BaTh U
aHaJIM3UPOBAThH KOHTEKCTBHI, npejiaraeMble B yCIIOBUU 3aJIaHU.

IHPEAMETHBIE PE3VYJ/IBTATHI



B cocraBe mnpeaMeTHBIX pe3ylbTAaTOB IO OCBOEHHUIO  0053aTeIbHOTO
COJZIEp’KaHUsI, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil pabodeil mporpamMmoi,
BBIICNIIOT: OCBOCHHBbIE OOYYalOIIMMMCS HAy4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI
NEeNCTBUM, crienuduuecKue i NpeAMETHON 007acTH « XUMHUS», BUIbI I€SITEIbHOCTU
0 TIOJYYEHHIO HOBOTO 3HAHMS, €ro WHTEPHpPETalnH, NpeoOpa3oBaHUI0 U
IIPUMEHEHUIO B Pa3IUYHBIX  Yy4eOHBIX u HOBBIX CUTYyalLIUsIX.

K koH1y oOyueHus B 8 kjaccenpeaMeTHble pe3yibTraThl Ha 0a30BOM YPOBHE JOKHBI
OTpaXkarb c(hopMHPOBAHHOCTH y 00yyYaroIuxcs YMEHUM:

PacCKpbIBATh CMBICJI OCHOBHBIX XMMUYECKUX TOHSATUMN: aTOM, MOJIEKYJIA,
XUMUYECKUN 3IEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOIHAS
U HEOIHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHASI aTOMHAasi U MOJEKyJspHas Mmacca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAsh Macca, MaccoBas JOJI1 XUMHUYECKOTrO
AJIEMEHTA B COEJIMHEHUU, MOJSIPHBIA OO0BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATEILHOCTb, CTEICHb OKHUCIICHUS, XUMUYECKasi  peakuus,
KJaccuukanusl peakiuil: peakuuyd COCAUHEHUS, PEaKlMHU Pa3JIOKECHHs, PEeaKIuu
3aMEIlEeHUs], peakuu OOMEHa, H9K30- M DHJOTEPMUYECKHE pPEaKlUu, TEeIrI0BOU
a¢deKT peakiuu, siApo aroma, JIEKTPOHHBIN CI0W aToMa, aTOMHas OpOUTallb, pajanyc
aToMa, XMMHYECKas CBs3b, IOJSIPHAS M HEMNOJSpHAs KOBAJIECHTHAs CBS3b, MOHHAs
CBSI3b, HMOH, KAaTMOH, aHWOH, pacTBOpP, MaccoBas [0Jis1 BellecTBa (MPOIEHTHAs
KOHIICHTPALIMSI ) B pacTBoOpE;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH
3THU MOHATUS npu ONMCAHUU BEILIECTB U 170:¢ IIPEBPALLCHUI;

UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJIEHUs! (hOpPMYJI BELIECTB U
YpaBHEHUM XAMHUAYECKUX peakuuii;

ONpEAeINSITh BAJICHTHOCTb AaTOMOB 3JIE€MEHTOB B OWHAPHBIX COEAUHEHUSX,
CTeNEHb OKHUCJEHUS DJIIEMEHTOB B OMHApHBIX COEIMHEHHUSX, HNPUHAMIEKHOCTh
BELIECTB K OMNPEACIEHHOMY KIIAcCy COEAMHEHHH 1Mo (opmyrnam, BUJ XUMHUYECKON
CBS3M  (KOBaJIeHTHAass M  MOHHAas) B HEOPraHWYECKUX  COEIUHEHUSX;

packpbiBath cMmbicn  [lepuommueckoro 3axkona JI. WM. Menneneena:
JEMOHCTPUPOBATh MMOHUMAHUE NEPUOINYECKOW 3aBUCUMOCTU CBOWCTB XUMHUYECKUX
DIIEMEHTOB OT MX MOJOXKEHUA B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS
Macchl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEHHUsS, 3aKOHa
ABoraJipo;

ONKCHIBATh U XapakTepu3oBaTh TabnuuHyro Gopmy Ileprogndeckoii cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3linyaTh MOHATHS «IaBHas noiarpynna (A-rpynma)» u
«moboyHass noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHMs1, KOTOpble UMeoTcs B Tabmuie «llepuonnueckas cucreMa XuMUYECKUX
anemeHToB 1. V1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XMMHMUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjpa, oOllee YHUCIO INIEKTPOHOB U
pacnpeiesieHue UX 10 AIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpraHWYeCKHe BEIIECTBa,
XUMHUYECKHUE peakinu (MO YUCIY U COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, 1O
TEII0BOMY 3P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOICTBAa BEIIECTB
pa3IMYHBIX  KJIACCOB, TOATBEpP)KJIAs ONUCAHME TPUMEPAMHU  MOJEKYISIPHBIX
YpaBHEHH COOTBETCTBYIOLIUX XUMUYECKUX peaKkuuii;

IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTUM OT HX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IIPOTEKAHUS XMMHUYECKUX IPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYKO MAacChl BEILECTB,
MacCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTA 10 (JOpMYJIe COEUHEHHSI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOM PEaKLUU;

IIPUMEHSTh OCHOBHBIE OIEPALMHM MBICIUTEIBHON NESATEIBHOCTH — aHAJINA3 U
CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEMAaTHU3alMIO, KIACCU(UKALUIO, BBISIBICHUE



MPUYUHHO-CJIE/ICTBEHHBIX CBSI3€M — NJIsl M3y4YEHUS! CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKkinii, eCTeCTBEHHO-HAyYHble METOJbl TO3HAHUS — HAOIIONEHUE, H3MEpEHHE,
MOJIEJINPOBAHHUE, JKCIIEPUMEHT (peanbHbII U MBICJIEHHBI);
clieoBaTh MpaBHJIaM TMOJIb30BAaHUSI XMMHUYECKOM MOCYI0M U J1aOOpaTOPHBIM
00OpyIOBaHUEM, a TaKXe MpaBHJIaM OOpalleHusi ¢ BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMA 110  BBIIIOJIHEHUIO J1a0OPaTOpHBIX XUMHUYECKUX ONBITOB IO
MOIYYCHNI0 M COOMPAHWIO ra3000pasHBIX BEIICCTB (BOXOpPOAA M KHCIOPOA),
MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON MaccOBOW J0J€l pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTH M  MPOBOAUTH  XHMHUYECKHE  OIKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIBI0O MHAUKATOPOB (JIAKMYC,
dbenondranenH, METUIOPAHXK U JPyTHUe).
K xoHiy oOyudeHust B 9 kjacce nmpeIMeTHbIE Pe3ysIbTaTbl HA 0a30BOM YpPOBHE
JTOJIKHBI OTpaxarb c(hOpMHUPOBAHHOCTh y oOyyJaromuxcs YMEHHUI:
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTHH: XUMHUUYECKUH DJIEMEHT,
aroM, MOJIEeKyJa, MOH, KaTHMOH, aHWOH, MPOCTOE BEUIECTBO, CIJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKuus,
XUMHUYECKasl CBs3b, TEIUIOBOM 3(PPEKT peakuuu, MOJb, MOJSIPHBIA 00bEM, pacTBop,
AIIEKTPOJIUTHI, HEAIEKTPOIIUTHI, JIEKTPOIIUTUYECKAS TUCCOLMALINS, PEAKIIUM HOHHOTO
oOME€Ha, Karaau3arop, XHMHUYECKOE paBHOBecHE, OOpaThUMble U HEoOpaTUMble
peakiuu, OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHbBIC peakiuu, OKHUCJIUTEIb,
BOCCTAHOBUTEJb, OKHUCIEHHWE M BOCCTAHOBJIEHHWE, aJuIOTpomnus, amM(pOTEpHOCTb,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, HOHHAs, METAJUIMYECKas), KpUCTAJIMYeCcKas
peméTKa, KOppo3usi METAILIOB, CIUIABbI, CKOPOCTh XUMHUUYECKON PEaKIUH, MPeaeIbHO
JOIyCcTUMAs KOHIICHTPALIUS I[AK BELIECTBA;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUI U MPUMEHSITh
9TH HOHSTHS npu ONMHCaHUU BEIIECTB u ux peBpAILCHUN;
UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJIEHUs! (hOpPMYJI BEIIECTB U
YpaBHEHUM XAMHUAYECKUX peakuuii;
OTpEAeIISITh BAJICHTHOCTh U CTEMEHb OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COEJIMHEHUSIX Pa3JIMYHOrO COCTaBa, NMPHUHAIJEKHOCTh BEIIECTB K ONpPENeIEHHOMY
KJIACCy COEIMHEHUI 1o dopMysiaM, BUJ XUMHUYECKOW CBSI3U (KOBaJE€HTHAsl, HMOHHA,
METaJUIMYecKasi) B HEOPraHMYECKHX COCAMHEHMSX, 3apsiji HMOHA [0 XMMHYECKOU
dbopMmysie, XxapakTep Cpelibl B BOJHBIX PacTBOPaX HEOPraHMYECKUX COCIMHEHUMU, TUII
KPUCTAJUTMYECKON pemeTKr KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici [lepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHUE: OIMCHIBATH M XapaKTepHU30BaTh TAOIUMYHYIO
dopmy Ilepuonnueckodt cHCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3iuyarb MOHSITHUS
«maBHasi noarpynmna (A-rpymnmna)» u «mobouynas noarpynna (b-rpymnmna)y», mansie u
OO0JIbIIKME MEPUOJIbI, COOTHOCUTH 0003HAYEHUsI, KOTOPhIE UMEIOTCS B MEPUOANYECKON
Ta0yuile, C YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YUCIIO AIEKTPOHOB U pacipeiesieHue ux 1o
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB
AJIEMEHTOB U UX COEJAMHEHHI B Mpejesiax MajiblX NEPUOAOB M IIABHBIX MOATPYII C
y4ETOM CTPOEHUS ux aTOMOB;
KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOpraHWYeCKHUe BEIIECTBa,
XUMHUYECKHUE peakiuu (MO YUCIY U COCTaBy YYAacTBYIOIIMX B PEAKIMU BELIECTB, 1O
TerI0BOMY 3((DEKTy, 10 UBMEHEHHUIO CTEIIEHEH OKUCICHHS] XUMUYECKUX JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBATh) OOIME ¢ CHEHUPUIECKUE XUMHUYECKUE
CBOICTBA MPOCTHIX W CIIOKHBIX BEIECTB, IMOATBEpPXkKIasi ONHUCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX ¥ HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUi;
COCTaBJISITh YPaBHEHUS AJIEKTPOIUTUYECKON TUCCOIMALMU KUCIIOT, IIeJI0Yed U
COJIEH, TMOJIHBIE U COKpAIll€HHbIE YPaBHEHUS PEAaKIMid MOHHOrO OOMeHa, ypaBHEHUS
peaKkiuii, TOATBEPKIAIOIIMX CYHIECTBOBAHME TI'€HETUYECKOM CBS3M  MEKIY
BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;
pacKphiBaThb  CYIIHOCTb  OKHCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX  peaKIui



MOCPENICTBOM COCTaBJEHUS  BJIEKTPOHHOIO OamaHca  3THX  peakui;
MPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT UX CTpPOECHUS,
BO3MOXKHOCTH TMPOTEKAHUS XHMMHUYECKUX TNPEBPAIIECHUNA B PA3IUYHBIX YCIOBUSX;
BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 10 (hOpMyJie COeIMHEHHUS], MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHHIO XUMUYECKOM peaKiuu;
coONoiaTh MpaBuUia TOJB30BAHUS XUMHUYECKOM MOCYAOW M J1a0OpaTOPHBIM
00OpyI0OBaHUEM, a TaKXKe IpaBUiia OOpalleHUsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMA 110  BBIIIOJIHEHUIO J1a0OPaTOpPHBIX XUMHUYECKUX ONBITOB IO
MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMMAKa M YIJIEKHCIIOTO ras3a);
MPOBOANUTH PEAKIMH, IMOATBEPKIAAIOUIME KAUYE€CTBEHHBI COCTaB Pa3IMYHbIX
BEILIECTB: PACIIO3HABATh OMNBITHBIM NYTEM XJIOpPUA-, OPOMHUI-, UOAM]-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KaTHOHbI AMMOHMS M HOHBI
M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpaIlMi MBICIUTEIBHOM IEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 000011IeHHEe, CUCTEMATU3alIMIO, BHISIBICHUE TPUUMHHO-
CJIEJICTBEHHBIX CBSI3€W — JIJIsl U3YUYECHHS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAONIO/IEHHE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHbII U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne HaumenoBanue pasnenoB | KosimuecTBo yacos DJIeKTPOHHbIE C yuerom nporpaMmsl
n/n | 4 TeM NPOrpaMmbl
/ €M nporp Bcero | Kontpoas| IlpakTtnue (IémprBHe) BOCITHTAHHA
HbIe CKHe o0pa3oBare/IbHBI
bl
padoThI padoThI ¢ pecype
Pa3nes 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHSA
Xumusi — BaxkHast 001acTh 5 2 bubmuoreka I{OK | hpopMUpoBaHUE UHTENIEKTYaIbHO
1.1 €CTECTBO3HAHUS U Pa3BUTON JTUYHOCTH, TOTOBOM K
MIPaKTUYECKON caM000pa3oBaHUIO,
JIeITECIILHOCTH YeJIOBEKA https://m.edsoo.ru | COTPYAHUIECTBY,

/74183 7¢ CaMOCTOSITEJIbHOMY MPUHATHIO
pelIeHni, criocoOHoM
aIalITUPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIOBUSIM KH3HU;

1.2 | BemecTBa U XUMHYECKHE 15 | bubmuoreka [JOK |mpuoOperenue ombiTa

peakiuu

https://m.edsoo.ru
[7141837¢

Pa3HOOOpa3HOM J1eATENbHOCTH,
IMO3HAHUA ¥ CAMOIIO3HAHUS,
KITFOYEBBIX HABBIKOB (KITFOYCBBIX
KOMITIETCHITUH ), UMEIOIITUX
YHUBEpCAIbHOE 3HAYCHUE JIJIs1
Pa3IMYHBIX BUJOB JIESATEIBHOCTH;

Hroro no pazgeny
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https://m.edsoo.ru/7f41837c
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Paszjnes 2. Baxkneiinmue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bosayx. Kucnopon. 6
2.1 [Tonsitue 06 oxcuax

bubGnuoreka
LHOK

https://m.edsoo.ru
[7f41837¢c

dbopMupoBaHue o0mIei
(YHKIIMOHATBHOU U
€CTEeCTBEHHO-HAyYHOI
IPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHATH U OLICHUBATh
SIBJICHUSI OKPY KAIOIIETO MUDA,
UCTIONB3YS 3HAHUS U OIBIT,
MIOJTyYeHHBIE TIPU U3yYCHUU
XMMUH, TIPUMEHSTH UX TPH
pelIeHny mpooeM B
MOBCE/THEBHOM KHU3HU U
TPYAOBOH ESTEIBHOCTH;

Bonopoa.Ilonsarue o 8 1
2.2 KHUCJIOTAaX U COMSAX

bu6mmoreka [IOK

https://m.edsoo.ru
[7141837¢

[TpuoOmenue x
CaMOCTOATEIIbHON
IMO3HaBaTeJIbHOM JACATCILHOCTH,
HayYHBIM METOJIaM MTO3HAHHMS,
(bOpPMHPYIOIIMM MOTHUBAIIHIO U
pa3BHUTHE CIIOCOOHOCTEH K
XHMUH;

Bopa. PactBopsl. Ilonstue 5 1 1
23 00 OCHOBaHHUAX

bubmuoreka LIOK

https://m.edsoo.ru
[7141837¢

npruoOpeTeHne ryMaHUCTUYEeCKIX
OTHOIIICHUH, TOHUMaHUS
LIEHHOCTU XUMUYECKUX 3HAHUI
JUTS BRIPAOOTKH SKOJIOTUYECKU
11eJIeCO00Pa3HOTO MOBEICHUS B
OBITY U TPYHAOBOH NESITETHLHOCTH B
LIEJISIX COXPAaHEHUS! CBOETO
3I0POBbs U OKPY’KAIOLICH
IIPUPOAHOU CPEMBL;



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

OcHOBHBIE KJIacChl
24 HEOPraHUYEeCKUX
COEIMHEHU N

11

bubmuoreka IHOK

https://m.edsoo.ru
/7f41837¢

pa3BUTHE MOTUBAIIMHU K
00y4YeHHI0, CIIOCOOHOCTEH K
CaMOKOHTPOITIO
CaMOBOCIHMTaHHIO HAa OCHOBE
YCBOCHHUS 00IIEUeT0BEYECKUX
LEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY HPOUIIS U
HAIPaBJICHHOCTH JalbHEUIIEro
o0y4eHHs.

Wroro no pa3neny
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Pasnean 3. [lepuoauuecknii 3akon u [lepuoguyeckasi cucteMa XUMHYECKHUX 3J1eMEHTOB
. K. MenpgeneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBsA3b. OKMCIUTEIbHO-

BOCCTAHOBUTEJIBHBIC PEAKIIUH

IIepuonnyeckuit 3aKk0H 1 7 bubnuoreka LIOK | Ilarpuotnueckoe BoCIUTaHHE,
3.1 [Tepuognyeckas cucrema YyBCTBO FOPJOCTH 3a TPY/

XMUMUYECKHX 3JeMEHTOB /1. https://m.edsoo.ru | pyccKUX y4eHbBIX

W. Menneneesa. CtpoeHue [7f41837¢

aroma

XuMuyeckas CBs3b. 8 bubnmoreka [IOK MHPOBO33PEHUECKUE

3.2 OKHUCIIUTENBHO-
BOCCTAaHOBUTEIIHLHBIE
peakiumn

https://m.edsoo.ru
[741837¢c

IIPEJICTABICHUS O BEIIECTBE U
XMMHUYECKOM peakLuy,
COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U COCTABIISAIOLIUE OCHOBY
U1l HOHUMAHHUS CYIIHOCTH
Hay4HOW KapTUHBI MHpa,
npezcTaBiIeHuss 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHSA
IIPUPO/IBI, B3aUMOCBA3IX



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

YeJI0BEKa C IPUPOJHOMN Cpenoi, 0
POJIM XUMUU B TIO3HAHUU ITHX
3aKOHOMEPHOCTEH;

Hroro no pasgeny
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[Teproauueckuii 3ak0H U

bu6moreka [IOK

II03HaBaTCIbHBIC MOTHUBHI,

3.1 [Tepuonnueckas cuctema HalpaBJICHHbIC HA M1OJIyYEHHE

XUMHUYECKHX 3IeMeHTOB [1. HOBBIX 3HAHUH 10 XUMHH,

N. Menneneesa. CtpoeHue https:/m.edsoo.ru | HEOOXOMUMBIE JUIst OOBICHEHMS

aroMa /74183 7¢ HaOII0aeMBIX TPOLIECCOB U
SIBIICHUI, TI03HABATEILHOM,
MH(POPMALMOHHON U
YUTATEIHCKON KYIBTYPBI, B TOM
YHCIIe HAaBBIKOB CAMOCTOSITEIbHOM
paboTHI C Y4EOHBIMH TEKCTaMH,
CIIPaBOYHOM JINTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBamMu HH(POPMALIMOHHBIX
TEXHOJIOTHIA;

XuUMUYeCKas CBSI3b. bubmuoreka IJOK |uHTEpeC K 00yueHHIO U

32 OKuCINTEIIHHO- [MO3HAHUIO, JTI0003HATEIIBHOCTD,
BOCCTaHOBHTEIIbHBIC TOTOBHOCTB M CHIOCOOHOCTBH K
peakium https://m.edsoo.ru | €AMOOOPa30BaHUIO, IPOEKTHOM
/7f41837¢ HCCIIE/I0BATENIbCKON
JeSATeTbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH H
ypoBHsI 00yUYeHUS B TaTbHEHIIEM;
Hroro no pasneny 15
PesepBHOE Bpemst bubnmorexa

HOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru
[7141837¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB 11O ITPOI'PAMME
9 KIIACC
Ne | HaummeHoBaHue KosmmuecTBo yacos duekTpoHH | C ydeTroM ImporpaMMbl
n/m | pasieoB H TeM Beero Konrpoasmbi | Tpakraueck | P BOCIHUTAHHUS
TpOrpaMMet e padoTbl ue padoThl (ungposrie)
oOpaszoBareJ
bHbIE
pecypcsbl
Pa3gen 1. BemecTBo 1 XUMH4YeCKHe peaKIIUH
[ToBrOpenue u 5 1 bubinnoreka |MHPOBO33PEHUYECKUE
1.1 yIIyOJieHne 3HAHUI LHOK MPEJCTABICHUS O BELIECTBE U

OCHOBHBIX Pa3/IeJioB
Kypca 8 kiiacca

https://m.edso
0.ru/7f41a636

XUMHYECKON peakiuu,
COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U
COCTAaBJIAIOLINE OCHOBY U1
IIOHUMAaHUs CYIIIHOCTH
Hay4HOU KapTUHBI MUpa,
MpeCTaBIeHNs 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHL



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIPUPOJIbL, B3aUMOCBS35AX
YeJI0BEKA C IPUPOIHON
CpelloH, O pOIu XMMHUH B
IIO3HAHUM ITUX
3aKOHOMEPHOCTEH;

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMUYECKUX PEAKIHI

Bbubnuoreka
LHOK

https://m.edso
0.ru/7f41a636

II03HABaTCIbHBIC MOTHUBEI,
HaIPaBJICHHbIE HA TIOJy4YECHHE
HOBBIX 3HAHUU 10 XUMHH,
HEOOXOIUMBIE JIJIS
00BsSICHEHHS HAOITIOIaeMbIX
MIPOLIECCOB U SIBICHHI,
II03HaBaTEILHOM,
uHGOPMAITMOHHON U
YUTATEJIbCKON KYJIBTYpPBI, B
TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThI €
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPO,
JOCTYTTHBIMU TEXHUYECKUMHU
CpelCcTBaMHU
UHGOPMAITMOHHBIX
TEXHOJIOTHM;

1.3.

ONeKTpOoNUTHIECKas
JMCCOLMALUS.
XUMHUECKHEe peaKkLuu
B pacTBOpax

Bbubnuoreka
LHOK

https://m.edso
0.ru/7f41a636

npuoOpeTeHne OIbITa
pa3zHo00pa3HoM
NesATEeIbHOCTH, TIO3HAHUS U
CaMOIO3HAHHUS, KITFOUEBBIX
HaBBIKOB (KJIIOYEBBIX
KOMITICTCHITUH ), UMEIOIITUX
YHUBEPCAJIbHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUJIOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ACATCIIBHOCTH,

Hroro no pazaeny
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Pasgen 2. HeMeTaaasl M X

COCANMHCHUSA

OO6mmas 4 bubnmoreka HHTEpeC K 00y4YEHHUIO U
2.1 XapaKTepUCTHUKA ILHOK MMO3HAHMIO,
XAMHYECKHUX https://m.edso | T0003HATENBHOCTb,
ynemMenToB VIIA- o.ru/7f41a636 | TOTOBHOCTb U CIIOCOOHOCTH K
rpymmnsl. ['anoreHsr CaM006PaEOBaHHIO,
MIPOEKTHOM 1
HUCCIIEN0BATEIHLCKOU
JeITeIbHOCTH, K
0CO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH ¥ YPOBHS
o0ydeHHUs B TallbHEUIIIEM;
Oo6mas bubnunoreka | (opmupoBaHue 00LIEH
2.2 XapaKTEepUCTHKA HOK (YyHKIIMOHATBHOU U
XUMHYECKUX https://m.edso | €CTECTBEHHO-HAY YHON
31eMeHTOB VIA- 0.1u/7f41a636 | TPAMOTHOCTH, B TOM YHCIIE
I'pyIIIEL. Cepa ueé YMGHI/Iﬁ OOBSCHSTD U
COENUHEHUS OLICHUBATH SBIICHUS
OKpPYXaroIEero Mupa,
WCIIOJIb3Ysl 3HAHUS U OTIbIT,
MOJIyYEHHBIE NTPU U3YUECHUHU
XUMHH, TPUMEHSTh UX TPU
peleHuu npodiemM B
MIOBCEIHEBHOM KU3HU U
TPYIOBOM AESTEIbHOCTH;
OOmas Bu6nuoreka |MpUOOpPETEHHE OIBITA
23 XapaKTepUCTUKA LIOK pa3Ho0Opa3Hoii
XUMHUYECKUX https://m.edso JESITEIbHOCTHU, TO3HAHUA U
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371eMeHTOB VA-
rpynmsl. A30T, hocdop
1 UX COCANHCHUA

0.ru/7f41a636

CaMOIIO3HAHUs, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX
KOMIICTCHITUH ), IMEIOIITHX
YHUBEPCAJIbHOE 3HAYCHUE JIJIS
pa3IMYHBIX BUIOB

NEATETHbHOCTH;
O6mas 8 BubaroTeka | CO3HAHME LIEHHOCTH JKU3HU,
24 XapaKTepUCTHUKA LIOK OTBETCTBEHHOI'O OTHOILICHUS K
XUMHUYECKUX https://m.edso | CBOEMY 370POBBIO, YCTAHOBKH
sneMenToB IVA- o.ru/7f41a636 | Ha 3MOPOBBIIT 00pa3 KU3HU,
TpYMIIIBL. yrﬂepoﬂ u OCO3HaHHC IMOCJIICACTBHUH U
KPEMHHI 1 X HEMPUATHE BPETHBIX
COeTMHEHHS HpUBBIYEK (YHOTpEOneHus
QJIKOTOJIs, HAPKOTHKOB,
KypeHUs1), HEOOXOIUMOCTH
COOJIOZICHHSI TIPaBUIT
0€30MacHOCTH MPHU
o0palleHuu ¢ XUMUIECKUMU
BEIIECTBAMHU B OBITY U
peaNbHOM KU3HH,
Nroro no pazneny 25
Paznen 3. MeTa/liibl M MX COeTUHEHMSI
OO6mmue cBolicTBa bubmuoreka | hopMupoBanue oOuiei
3.1 METaJIOB LIOK (byHKIIMOHATBLHOU H
https://m.edso €CTECTBEHHO-HAYYHOM
o.ru/7f41a636 | TPAMOTHOCTH, B TOM YHCIIC

yMEeHUM 0OBSCHATH U
OIICHUBATH SIBJICHUS
OKpY’KaIOILEero MHpa,
WCIIONIBb3Ysl 3HAHUS U OTIBIT,
TIOJIyYCHHBIC TTPU U3YICHUH
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XUMHH, TPUMEHSTh UX TPU
peleHuu npodiemM B
MOBCEIHEBHOM KU3HU U
TPYIOBOM AESTEIbHOCTH;

Bakueiimme MeTaisl 16 bubnnoreka |IpuoOpeTeHHe OIbITa
3.2 U UX COEJMHEHUS LIOK pazHOOOpa3HoM
https://m.edso | A€ATENBHOCTH, O3HAHUSA U
0.ru/7f41a2636 | CAMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX
KOMITETEHITHH ), UMEIOIIIX
YHHUBEpCaIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB
NeSITeNIbHOCTH;
Nroro no pazneny 20
Pasznen 4. XuMus u okpy:kaouias cpeaa
4.1. Bemtectsa u 3 Bbubnnoreka CO3HAHUE LIEHHOCTHU
MaTepHalbl B JKU3HU HOK JKU3HH, OTBECTCTBCHHOTO
YEJI0BEKa https://m.edso OTHOIIIECHUS K CBOEMY
o.ru/7f41a636 | 310POBbIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 )KU3HHU,
OCO3HAHHUE MOCIEACTBUI U
HETIPUSITHE BPEITHBIX
npuBbIYEK (YIIOTpeOICHUS
QJIKOT0JI51, HAPKOTHKOB,
KypeHus1), HEOOXOIUMOCTH
COOJIIOZICHUSI TTPaBUIT
0€30MacHOCTH NPU
oOpalieHuu ¢ XUMHIECKUMHU
BEIIECTBAMHU B OBITY U
peAIbHOM )KU3HM;
Hroro no pazneny 3 bubnamorexa
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[HOK

https://
m.edsoo.ru/
71412636 _
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB IIO [TPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

Xumus, 8 knace/ Pymsutuc [LE., ®enpaman @.1., Akunoneprnoe o6mectBo «M31aTenbecTBo
«IIpocsemenne»

Xumus, 9 knacce/ Pynsutuc ILE., ®enpaman @ 1., AkumonepHoe ooiiecTBo «31aTenbcTBO
«IIpocseuieHne

METOAUYECKHUE MATEPUAJIBI JJJIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HUHTEPHET
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
bubaunoreka [IOK https://m.edsoo.ru/7f41837¢
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