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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHUHM Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTeIbHOM
IpOrpaMMbl OCHOBHOrO oOuiero odpasosanus, npeactaBieHHbx B PI'OC OO0, a
TaK’ke Ha OCHOBe (enepanbHO paboyel NporpaMMmbl BOCHUTAHUS U C YUYETOM
KOHIIENIIMM TpEenojiaBaHusl ydeOHOro mnpeamera «XuMus» B 00pa30BaTeNIbHBIX
opranuzauusax Poccuiickon denepannn.

[IporpaMmMa mo xumuM Aa€T MpeACTaBIECHUE O IENAX, OOlIel cTpaTternu o0y4yeHus,
BOCIIUTAaHUS W pPa3BUTHS OOy4YAIOIIMXCA CPEACTBaMHU Y4eOHOro MpeameTa,
yCTaHaBIMBAET 00s3aTeIbHOE MPEIMETHOE  COAEpKaHuEe, MpPeayCMaTpPUBAET
pacnpeneneHue ero Mo KijaccaM M CTPYKTypUpOBaHUE MO pa3feliaM U Temam
OporpamMMbl 1O  XUMHUHU, ONpEIeiseT KOJIMYECTBEHHbIE U  KaueCTBEHHBIC
XapaKTEPUCTUKU COJEPIKAHMSI, PEKOMEHIYEMYIO II0CIEI0BATEIbHOCT W3yYCHHUS
XUMHH € YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcs, ONpeaeaseT BO3MOXKXHOCTH
opeaIMeTa sl peanu3aluyd TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TaKkKe
TpeOOBaHMI K pe3ynbTaTaM O00y4YeHHsS XMMHUU Ha YPOBHE LiEJel U3ydeHHUs MpeamMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHOU JEATEIBHOCTH OO0YyYarolerocs Io
OCBOEHUIO yU€OHOIO COZIEP KAHHU.

3HaHWE€ XMMHHU CIYXHUT OCHOBOM i (OPMHUPOBAHHUS  MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeJCTaBlICHU 0 MaTeprUaIbHOM €IUHCTBE MUPA, BaXKHYIO POJIb
UrpaioT GopMupyeMble XUMHUEH MpeACTaBICHUS O B3aUMOINPEBPALICHUSIX YHEPTHH U
00 »HBOJNIIOLMU BEUIECTB B NPHUPOAE, O MYTAX PEIICHUS INOOANbHBIX MNpoOsIEM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, JHEPre€TUYECKOW, MUIIEBOM WU
AKOJIOTMYECKOI 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaau3aldi BO3MOXKHOCTEHW JUIsl CaMOpa3BUTHUS U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOyJaronuxcsi, HABBIKOB HX  CAMOCTOSITENbHOW  y4eOHOM  JI€ATEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W  HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN 1ESITeIbHOCTH;

3HaKOMHUT CO CIeUM(UKON HAyYHOTO MBIIIJICHUS, 3aKIaIbIBAET OCHOBBI LIEJOCTHOTO
B3IJIJa Ha E€AUHCTBO NPHUPOJABI U 4YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM JTAaIllOM
B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOWU I'PaMOTHOCTH O0YyYarOLINXCS;



croco0cTByeT (HOPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIa/ B 3KOJOrHYECKOe 00pa3oBaHHe
00yyarommxcs.

JlanHbple HampaBlieHUss B OOyYE€HHH XUMHUU OOECIEeUMBAIOTCS CHEUU(UKOM
colepKaHUsl ~ y4yeOHOro  MpeAMeTa,  KOTOPbIM  SIBISETCS  MEeIaroruyecku
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HAyKHW XMMHH Ha ONpeneiaEéHHOM JTane eé
pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOrO oOHIEro oOpa3oBaHMsI OPHUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMbl IEPBOHAYAIBHBIX IOHATUH XMMHH, OCHOB
HEOPraHUYECKOM XMMHMM W  HEKOTOPBIX  OTHENIBbHBIX 3HAYMMBIX  ITOHATUH
OPTraHUYECKON XUMHHU.

CTpykTypa coOAepkaHHs NpOrpaMMbl IO XUMUM c(OpMUpPOBaHAa Ha OCHOBE
CUCTEMHOro mnonaxoaa kK €€ usydeHuro. ConepkaHHWe CKIAAbIBAETCA W3 CHUCTEMBI
IOHATUM O XMMHUYECKOM DJIEMEHTE M BEILECTBE U CUCTEMBI IOHATUNA O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBbl CTPYKTYPHO OpPraHM30BaHbl 10 IPUHLHUITY
IIOCJIEIOBATENIBHOTO Pa3BUTUA 3HAHWKM HA OCHOBE TEOPETHUYECKHUX IPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHMS O CTPOEHHUH aTOMA U XUMHUYECKOM CBSI3H;

— TpEACTaBIEHUI 00 IEKTPOIUTHUECKON TUCCOLMALINY BELUIECTB B paCTBOPAX.
Teoperndeckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKU MOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YpPOBHA K
JAPyTroMy, BBIIONHSS (YHKUIUU OOBSICHEHUS M MPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHUS
Y BO3MOKHOCTEMN MPAKTUYECKOTO IPUMEHEHUS U MTOIYUYEHHS U3y4aeMbIX BEIIECTB.
OcBoeHue nporpaMmMbl MO0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O
XMMHUYECKON COCTABJISAIOLIEH HAyYHOM KApTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOU
IIPUPOJIBI, IEHHOCTHOI'O OTHOLIEHUsS K HAYYHOMY 3HAHUIO U METOAAaM II0O3HAHUS B
Hayke. M3yyeHne XuMuu NpOUCXOAUT C NIPUBIICUCHUEM 3HAHUN U3 PAHEE U3YUYEHHBIX
y4eOHbIX mpeaMeToB: «Okpysxaromuii Mmup», «buonorus. 5-7 knacce» u «dusuka. 7
KJIace».

[Ipy u3ydeHHMH XUMUU OPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKOU
HAyKW Kak OOJIACTM COBPEMEHHOI'O E€CTECTBO3HAHHUSA, MPAKTUYECKON JeATEIbHOCTH
YelioBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphl. 3ajaya y4yeOHOro
npeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMBI XMMHUECKUX 3HAHUN — Ba)KHEHIINX
(akToB, MOHATHUM, 32aKOHOB U TEOPETUUYECKUX IMOJIOXKEHUMH, TOCTYIHBIX 0000IIeHNH
MHUPOBO33pEHUYECKOT0 XapaKkTepa, A3blka HAyKH, B IPUOOIIEHUU K HAYYHBIM METO/1aM
NO3HAHMS TPU HM3YyUYEHUU BEIIECTB U XMUMHUYECKHUX peakiuii, B (HOPMHUPOBAHUM U



Pa3BUTHH MO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUH B Y4EOHO-ITO3HABATEIILHON U
y4eOHO-UCCIIEIOBATEIbCKON  JIEATENbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOpallieHus! C BeIeCTBaMHU B TIOBCETHEBHOM JKU3HU.

[Tpu u3yueHNr XMMUHU Ha YPOBHE OCHOBHOTO 00IIIero 00pa30BaHuUs BAXKHOE 3HAUCHHE
npuoOpeNr Takue e, Kak:

— ¢opMUpOBaHHWE  HMHTEUIEKTyaJlbHO  Pa3BUTOH  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY TMPHUHATUIO pEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HANPABJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MPUOOIIECHHE O0ydarouumxcs K
CaMOCTOSITENIbHOM TMO3HABaTENIbHON JESATeNbHOCTH, HAYYHBIM METOJaM IO3HAHMS,
(opMUPYIOITUM MOTHBALIMIO U PAa3BUTUE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yciaoBU, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00YYaIOIIUMUCS OTbITA
pa3HOOOpa3HON MAEATeNTbHOCTH, TO3HAHWA W CAMOIO3HAHMS, KIIFOUEBHIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), MUMEIONINX YHUBEpPCAIbHOE 3HAYEHHUE JIS Pa3IMYHBIX
BUJIOB JCSITEIBHOCTH;

— (hopmupoBaHue 001IeH (PYHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B
TOM 4YHCJIE YMEHUHA OOBSCHATHP M OLECHUBATh SIBICHUSA OKPYXAIOIIEr0 MHpa,
WCTIOJIb3YsI 3HAHUS U OTBIT, TOJIYYCHHBIC MTPU U3YYCHUN XUMHH, PUMEHATH UX TIPH
pelieHny Ipoo6ieM B TOBCETHEBHOM JKU3HU U TPYAOBOH EATEIHHOCTH;

— ¢popmMupoBaHue y OOydYaroOmMXCsd TYMaHHUCTHYECKHX OTHOIICHUH, MOHUMAaHHUS
[EHHOCTH XUMHUYECKUX 3HaHUN i1 BBIPAOOTKH HSKOJOTHYECKU I1eJ1IecO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM ACATEIBHOCTU B IEISX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKPY’KaroLIeW NPUPOJIHON CPEbI;

— pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHUsS OOILEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY Mpoduiisi 1 HANTPaBIECHHOCTHU JlaJbHEUIIETr0 00yUYeHHS.
OOmiee 9KMCIO 4YacoB, OTBENEHHBIX JUIS HM3YyYEHUS XUMHH Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus, coctabisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHUE MTOHATHS

[Ipenmer xumuu. Poiab XMMUM B XKU3HU YE€IOBEKa. XHUMHS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB.
[Tonarue o Meronax mo3HaHusi B xumuu. Yuctelie BemiectBa U cMecH. CrocoObl
pa3aeneHus: CMeCen.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE dIeMEHTbl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckasi popmysia. BaleHTHOCTh aTOMOB XMMUUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCUTENbHAA
MOJIEKYJIsIpHasg Macca. MaccoBast 10J1sl XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuectBo BemiectBa. Monb. MossipHass macca. B3auMoOCBsI3p KOJIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €auHHUIl BemlectBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

OU3NYECKNE U XMMHUYECKUE SIBIICHUS. XUMHUYECKAs PEAKUHS U €€ MPHU3HAKH.
3aK0H COXpaHEHHS MAaCChl BEIIECTB. XuUMUYeckue ypaBHeHus. Kiaccudukamus
XUMHUYECKUX PEaKIUil (COeTMHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYJ0#, MpaBuiaMu pabOThl B J1abOpaTOpUu U
npuémMamMu oOparieHuss ¢ Ja0OpaTOPHBIM O0OPYJIOBAaHUEM, M3YUYCHHE W OMHCAHUE
(Gu3MYeCKuX  CBOMCTB  OOpa3lloB HEOPTraHWYECKUX  BEIIECTB, HAOIIOJCHHE
¢bu3nyeckux (IJIaBjIeHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B CTyNKe, KUTICHHUE
W KOHJICHCAIlUMs BOJIbI) M XMMHUYECKHX (FOpPEHHE CBEUH, IMPOKaJWBaHUE MEIHOMU
MIPOBOJIOKH, B3aUMOJICIICTBUE MeJIa ¢ KUCJIOTOM) SIBICHUM, HaOMI0IEHUE U ONKUCAHUE
MPU3HAKOB  MPOTEKAHUS ~ XMMHUYECKHX  peakiuil  (pa3jioKeHwe  caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMOJIEUCTBUE Xene3a ¢ pactBopoM coiu meau (11),
M3yUCHHE CIOCOOOB pa3jieieHUsI CMECEil: C TMOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHWE, JUCTWUIALNS, XpoMmatorpadus, MPOBEICHUE OYUCTKHA IOBAPEHHOMN
comv, HaOMIOACHWE W ONHWCAHWE  PEe3yJbTAaTOB  NPOBEICHHUS  OIbITA,
WUIFOCTPUPYIOUIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHUE MOJEIEH MOJIEKYJ
(1IapocTepKHEBBIX).

BaxxHeillne npeIcTaBUTe M HEOPraHNYECKUX BeleCcTB

Bo3agyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopog — 37eMEHT U MpOCTOE
BemecTBO. HaxoknaeHue kuciopoga B TpUpoAe, (GU3MUECKHE W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenune xkuciopoaa. CrocoOsl
MOJTYYEHHUs KUCIIOpO/ia B TabopaToOpuu U MpoMblIiieHHOCTU. KpyroBopot kucioposa
B npupoje. O30H — autoTponHas MoAU(UKALIUS KUCITOPO/Ia.



TernoBoit a3ppexT XuMruecKkoi peakiuu, TePMOXUMHUECKIE YpaBHEHUS, IK30-
U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojilb U METaH. 3arps3HEHHE BO3/1yXa,
YCUJIEHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Boopoa B pUpOAE,
¢buznyeckue U XMMHUYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOOBI MoydyeHus. Kucnorsl
U COJIH.

MonsipHbiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOJAbl. Bomga kak pacTBoputenb. PacTBOpBHI.
HacellieHHbIE W HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTBH BEHIECTB B BOJIE.
MaccoBasi 0511 BelllecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponp pacTtBOpOB B Ipupoze W B KU3HU 4eloBeka. KpyroBopor Boabl B IPHUPO/IE.
3arpsi3HeHHe NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccuduxanust Heoprannueckux coeauHenuil. Oxcunbl. Kiaccudukanuys
OKCHJIOB:  cojeoOpasyiomue  (OCHOBHBIE,  KHCIOTHBIE, aM(OTEpHBIE) W
HecoJieoOpa3zyromue. Homenknarypa okcuaos. @uznyeckue 1 XUMUYECKHE CBOICTBA
okcu1oB. [lonydeHune okcuIoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIETOYM UM HEPACTBOPHUMBIE
ocHoBaHusa. HomeHknarypa ocHoBanui. PDHU3NyYeCKME W XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukamus xucinor. Homenknarypa kucnor. duszmdeckue u
XUMHYECKUE CBOMCTBa KUCIOT. Psan aktuBHocTm MetamoB H. H. bekerosa.
ITonmy4yeHue KUCIOT.

Comun. Homenknartypa coneil. dusmyeckne U XMMHUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue counei.

I'eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHU.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OMNPENEIICHUE COAECPKAHUSA KHUCIOPOJa B BO3JyXE, IMOIY4YCHHE,
coOupaHue, paclo3HaBaHWE M H3YYEHHE CBOWCTB KHCJIOPOJa, HaOIIOACHNE
B3aMMOJCHUCTBUSA BEIIECTB C KHUCIOPOJAOM U  YCIOBHS BO3HUKHOBEHHS U
NpeKpalleHus ropeHus (moxapa), O3HaKOMJIEHUE ¢ 00pa3liaMi OKCUJIOB U ONHMCAHHE
UX CBOMCTB, MOJy4Ye€HHUE, COOMpaHue, pacliO3HABaHUE U U3YUYEHUE CBOMCTB BOJAOpOAA
(ropenue), B3auMojeicTtBue Bogopoaa ¢ okcugoM Menu (II)  (Bo3MoOxkHO
MCIIOJIb30BaHUE BUICOMATEPHAIIOB), HaOMI0IeHHEe 00pa310B BEIIECTB KOJINYECTBOM |
MOJIb, UCCJIEIOBAaHHE€ OCOOEHHOCTEH pacTBOPEHHUS BEHIECTB C  Pa3IUYHOU
PAaCTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MACCOBOM J0JEU
pPacTBOPEHHOIO BEIECTBA, B3aUMOJECHCTBUE BOJLI C MeETAZIaMU (HaTpUeM U
KaJIbLIUEM) (BO3MOKHO MCIOJIB30BAHUE BHJIEOMATEPUAIIOB), UCCIEAOBaHUE 00pa3IOB
HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE M3MEHEHMSI OKPaCKH
UHIUKAaTOPOB B PacTBOpax KHUCJIOT W IIEJIOYEH, U3yYEHUE B3aUMOIECHCTBUS OKCHIA



Menu (II) ¢ pacTBOpoM cepHOM KHCIOTBI, KHCIOT C MeETaJUlaMH, peaKIui
HEWUTpaIu3aluu, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJlIa IPYTUM M3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TEME
«BakHelmme K1acchl HEOPraHUYECKUX COCTUHEHUI.

Ilepnonnyecknint 3axkoH M Ilepuoguyeckas cucreMa XHMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtTpoeHne aToMoB. XHMHYECKAasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMH

[lepBble MOMBITKH KJIaCCU(PUKALUU XUMHUYECKUX dJeMEeHTOB. I[loHsTHEe O
IPYINaxX CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M HIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpHBIC OKCUIBI U
TUAPOKCHUBI.

ITepuonnueckuii 3akoH. Ilepuonuueckas cucrema XMMHUYECKUX 3JIEMEHTOB /I,
N. Mengaeneera. Kopotkonepuonas u anuHHonepuoaHas dopmsel [lepuoandeckoi
cucreMbl xumuueckux diiemeHTtoB JI. M. Menneneesa. Ilepuoasl u rpymnmsl.
PU3NYECKNUN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOAA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB atroMHbIX sifep. M3oronbl. DnekrpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aToMoB  mepBbIX 20  XMUMHYECKUX  3JIEMEHTOB
Ilepnomnueckonn cucremsl JI. WM. Menneneea. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 FPYIIaM U IEPUOIAM.

3nauenue Ilepnommueckoro 3akoHa u Ilepruonnuecko CUCTEMBI XMMHUYECKUX
AJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. . W. MenneneeB — yuyéHbIM U
rpaXk JaHVH.

Xumuueckass cBs3b. KoBaneHTHas (mosiipHas ¥ HEMOJISIPHAsA)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusa. OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipoueccsl
OKHCIICHHSI U1 BOCCTAHOBJIEHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LMHKA C pacTBOPAMHM KHUCJIOT U IIEJIIOYEH, TMPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3aoKeHus, COEAUHEHHUS ).

Meostcnpeomemmnuie ceasu

Peannszanuss MeXNpeaMETHBIX CBA3€d INpU HM3yYEHMM XUMHHM B 8§ Kiacce
OCYULIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOUIUX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK W MOHATUMN, SIBIIAIOIIAXCSI CACTEMHBIMU JJISI OTACJBHBIX TPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIe IMOHSATHS: HAy4yHBIM (akT, T'MIoTe3a, Teopus,
3aKOH, aHaJlu3, CHUHTE3, KiIaccuPuKauus, MEePUOAUYHOCTh, HAONIIOACHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHE.

®duznka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUJ, U30TOIMBI,
pPaZloOaKTUBHOCTb, MOJIEKYyJa, 3JEKTPUUECKUN 3apsiji, BEIIECTBO, Tel0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, (PU3ndecKue BEJIMUYNHBI, €IMHUIIBI U3MEPEHHUS,
KOCMOC, TJIaHETHhI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: atmocdepa, runpochepa, MUHEPABI, TOPHBIE MOPOABI, MOJIE3HBIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYeCcKasi peakus

Ilepnognueckuit 3akoH. llepuonnueckas cucrema XMMUYECKUX JJIEMEHTOB /l.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHU CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KNS, KAJIBLUS U UX COCAUHEHUN
B COOTBETCTBHUH C IOJIOKEHHEM 3JIEMEHTOB B llepronnueckoil cuctemMe U CTpOCHHEM
UX aTOMOB.

Crpoenue BeliecTBa: BUIbl XMUMHYECKOW CBA3U. THIIBI KpPUCTAUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIIMYECKON PEIIETKH U
BUJIa XUMHUUYECKOM CBA3U.

Knaccudukanus v HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHUMUYECKHE
CBOMCTBa BEILECTB, OTHOCSIMIMXCA K Pa3IM4yHbIM KJIaccaM HEOPraHUYEeCKUuX
COEJIMHEHUI, TEHETUYECKAs CBSA3b HEOPTraHUYECKNUX BELIECTB.

Knaccudukanus XuMU4eCKIX peakluuil Mo pa3InyHbIM MPU3HAKaM (110 YUCIy U
COCTaBY YYacTBYIOIIMX B PEaKIIMU BEUIECTB, MO TEINIOBOMY d(PPEKTy, MO U3MEHEHUIO
CTENEHEH OKHUCIEHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTaau3aropa). JK30- U SJHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopocTH XUMUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX W
HEOOpaTUMbIX XUMHUYECKHX peakiusx. [IoHsATHEe O TOMOreHHBIX U TE€TEepPOreHHbIX
peakiusx. [lonarne o karanuse. [loHATHe 0 XHMMHUYeCKOM paBHOBecuH. DakTopsl,
BIUSIOIINE HA CKOPOCTh XUMHUYECKOH pEeaKkUMH U TMOJOKEHHE XHMHYECKOro

pPaBHOBECHSI.
OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIIHH, ANIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBnenue ypaBHEHUI

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMHA €  HWCIOJIB30BAaHUEM  METoja
AJIEKTPOHHOTO OajaHca.

Teopust >MEKTPOIUTUYECKON TUCCOIMAITUU. DJIEKTPOJUTHI U HEIJICKTPOJIUTHI.
Karronbl, annoHsl. MexaHW3M JHUCCOIMAIMK BEHIECTB C PA3IMYHBIMU BUIAMHU
XxuMHu4deckol cBsizu. CreneHs aucconuanui. CUIbHBIC U CIIA0bIe IIEKTPOIIUTHI.



Peakiuu monHoro oOmeHa. YcClIoBUS MPOTEKAaHUS PEAKIMi MOHHOTO OOMeEHa,
IIOJIHBIE W COKpalIéHHbIE MOHHBIC YypaBHeHUs peakiui. CBolicTBa KHCIIOT,
OCHOBAHMI M COJIEH B CBETE MPEJCTABICHUN 00 3JIEKTPOJUTUYECKON AUCCOLIMALINH.
KauecTBeHHbIe peakiuu Ha HOHBI. [loHATHE O THApONIM3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMUECKUX PEMIETOK HEOPraHWYECKHUX
BELIECTB — METAJIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIECTB
(x7opuga HaTpHsl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu OT
BO3/ICICTBHS Pa3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE JIEKTPOIMPOBOAHOCTH PACTBOPOB
BEILIECTB, IIpollecca JMCCOUMALMKA KHUCIOT, WIeJo4ell U cojied  (BO3MOYKHO
UCMOJIb30BAaHUE BUAECO MATEPUAJTIOB), IPOBEJEHUE OIBITOB, WUIIOCTPUPYIOLINX
MPU3HAKHU MPOTEKAHUs peakluuii HOHHOro ooMeHa (00pa3oBaHKe OCaJKa, BbIJICICHUE
ra3a, oOpa3oBaHHE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PpPEAKUUN (TOpEHHE, PEaKUUH Pa3J0KEHHs, COEAUHEHUS),
pacno3HaBaHWE HEOPraHWYECKHX BEUIECTB C ITOMOIIBK) KAYECTBEHHBIX pPEakUHUid Ha
HOHBI, PEIICHNE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanbl U MX coelnHEeHUA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MUecKue CBOMCTBA MPOCTHIX
BELIECTB — raJJOr€HOB. XMMUYECKHUE CBOKCTBA HA IIPUMEpPE XJI0pa (B3aMMOIEHCTBHE C
MeTa/llaMH, HeMeTajulamMH, uienoyamu). XiopoBojopoa. ConsiHas —KHCIIOTa,
XUMHYECKME  CBOWMCTBA, MOJIydeHHE, NpuMeHeHue. JleiicTBue xyopa H
XJIOPOBOJOPOAA Ha OpPraHu3M 4ejoBeKa. BakHelue XJIOpHUIbl U UX HaXO0XKJACHHUE B
IIPUPOJE.

OOmas xapakrtepuctuka 37eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue U (uanyeckue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIOTPOITHbIE MOAU(UKAILIMU KUCIOPOIa U
ceppl. XWMHYECKHE CBOWCTBa cephl. CepoBOMOPOJ, CTpoeHHE, (UHUYECKUE W
XUMHUYeCKUe cBoWcTBa. OKCHIBI Cephl KakK IPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
Cepnas kuciota, pu3nueckue U XUMUYECKUE CBOMCTBA (0OIIME KaK IpeaCcTaBUTENs
KJlacca KHCIOT M crnenuduyeckue). XUMUYECKUE peakluu, JeKallue B OCHOBE
MPOMBINIJICHHOTO CIOco0a TOMy4YeHUs CEpHOM KuciaoTel. [IpumeHeHHe cepHO
kuciaotel. ConM CcepHOM KHUCIOThI, KayeCTBEHHAs pEaKIus Ha Cyib(aT-hoH.
HaxoxneHue ceppl M €€ COCIMHEHMI B NpHpoAE. XUMHUYECKOE 3arps3HEHUE
OKpY Kalollel Ccpellbl COCAMHEHUSIMU cepbl (KUCIOTHBIE JOXKIW, 3arpsi3HEHHE
BO3/IyXa U BOJJOEMOB), CITIOCOOBI €r0 MPeI0TBPAILICHHUS.

OOmiast xapakTepucThka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTPaHEHHWE B IPHUPOJE,
¢uznueckue U XUMHUeckue cBoictBa. KpyroBopor a3ora B mpupojae. AMMHUAK, €ro



bu3nYecKue U XUMUYECKHUE CBOMCTBA, MOydeHUue u npumeHeHue. Colu aMMOHHS,
ux (pU3MYEeCKue U XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KayecTBeHHas peakius Ha
WOHBI aMMOHHUSA. A30THas KHUCJIOTa, €€ TMOojydeHue, (PU3UYECKUEe U XUMHYCCKHUE
cBolicTBa (OOIIME Kak TMPEJACTABUTENsl Kjacca KHUCJIOT U crenuduyeckue).
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHUS B KaUeCTBE MHUHEPAIBHBIX yIOOPEHUM.
XYUMHUYECKOE 3arpsi3HEHHE OKpPYXaloleld Cpelbl COCIUMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIW, 3arpsA3HCHHE BO31yXa, IOYBBI M BOJOEMOB). Docdop, amIOTPOITHBIE
Moaudukauuu gpocdopa, pusndyeckue u xumuueckue cBoiictBa. Oxcun gocdopa (V)
u  (dochopHas kucioTa, (GUIMUECKHE UM XHUMHYECKHE CBOWCTBA, IMOIy4YCHUE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YI00OPEHUH.

O6mast xapakrtepuctuka 3jeMeHTOB I[VA-rpymnmbel. OcoOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEPHBIC CTCIICHH OKHCIICHUS. YTJIEpPOJ, aJULIOTPOIHBIC MOAU(DUKAIIIH,
pacnpocTpaHeHuEe B TpHUpoe, (U3UUYECKHE W XMUMHYECKHE CBOWCTBA. AACOpOIHS.
KpyroBoport yriepona B npupoje. Oxkcunbl yriepoaa, ux GU3n4ecKue 1 XUMHIEeCKUE
CBOMCTBA, JCHCTBME HA IKUBBIE OpPraHU3MbI, TIOJYYCHHE ¢ TMPUMEHEHHE.
DKoJloThYecKre MpoOJieMbl, CBsi3aHHbIE C okcuaoM yriaepona (IV), rumoresa
r100aJIbHOrO MOTEIVICHUS KJIMMaTa, MapHUKOBBIN 3(PdekT. YronbpHas KUCIOTa U e
comv, WX (U3MYECKUE W XUMUYECKHE CBOWCTBA, TONYyYCHHE W TIPUMCHCHHE.
KauectBennas peaknus Ha kapOoHaT-WOHBI. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[TepBoHavabHBIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBaX KAK O COCAMHCHHSIX
yriepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJ, TJIMIIEPUH, YKCYCHAasl KUCJIOTA).
[IpupoaHbIE UCTOYHUKH YTIIEBOJOPOAOB (YTOJib, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI
ux mepepaboTku (OEH3WH), WX pOJib B OBITY W mNpoMmbinuieHHOCTH. [loHsATHE O
OMOJIOTUYECKH BXKHBIX BEIIECTBAX: )KUPaAX, O€IKaxX, YIrIeBOAaX — U UX POJIU B KU3HU
JelioBeka. MarepuaabHOE €IMHCTBO OPraHUYSCKUX M HEOPTAHMYECKUX COSTMHEHUH.

KpemHuii, ero ¢usnueckue © XHUMHYECKHME CBOWMCTBA, IMOJIYYEHUE H
npumeHenue. CoeauHeHus: KpeMuaus B ipupoje. OOmue mpeacTaBieHust 00 OKCHUIE
kpemaus (IV) m kpemuueBoil kuciore. CHUIUKATBI, UX HCIIOJIb30BaHUE B OBITY, B
IPOMBIIICHHOCTH. BaxkHelne cTpouTelbHbIE MaTepHallbl: KepaMHuKa, CTEKJIO,
IIEMEHT, O0eToH, >kene300eToH. [IpoOGraeMbr  Oe30mMacHOrO  UCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
NIPOBEJICHUE KAYCCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HAOIIOACHUE TTPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (HU3UICCKUE U XMMHUIYECKHUE CBOMCTBA TaJIOTCHOB
U WX COCIMHECHHH (BO3MOXXHO HCIIOJIh30BAHHE BUACOMATEPUAJIOB), O3HAKOMIICHHE C
oOpasliaMu XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHWE C oOpasmamMu cepbl U e€
COCIMHEHUSIMU  (BO3MOXXHO HCIIOJIb30BaHHWE BHJIEOMATEpPHANIOB), HAOIIOJCHHE



mpoiiecca OOyriauMBaHUS caxapa IOJ JEUCTBHEM KOHIIEHTPUPOBAHHOW CEpHOMN
KUCIIOTBI, M3y4YEHHE XUMHUYECKHX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHOM peakiu Ha Cyiab(aT-uoH U HaOII0JCHUE NPU3HAKa €&
MPOTEKaHUs, O3HAKOMIIEHHE C (DU3MYECKUMHU CBOMICTBaMHU a30Ta, (¢ochopa U HUX
COeIMHEHN (BO3MOXXHO HMCIOJIb30BAaHHE BUIECOMATEPUAIOB), 0OOpa3liaMu a30THBIX U
dbochopHbIX yAOOpeHHi, moJlydyeHue, coOupaHue, paclo3HaBaHUE W H3YyUYCHHE
CBOMCTB aMMHaKa, MPOBEJACHUE KAUYECTBEHHBIX PEaKIMii Ha UOH aMMOHUA U (ocdat-
VOH Y U3yYE€HHUE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICUCTBHUE KOHIIEHTPUPOBAHHON
aQ30THOM KHCIOTBI C MEIbl0 (BO3MOXHO HCIOJb30BAaHUE BHUEOMATEPUAIIOB),
M3Y4YCHUE MOJEIe KpUCTAUIMUECKUX pemeToK anMasza, rpadura, ¢yiuiepeHa,
O3HAKOMJICHUE C MPOIECCOM aJCOPOIIMN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM W yCTPOWCTBOM TMPOTHBOTra3a, IMOJydYeHHE, COOMpaHHe, pacro3HaBaHUE U
M3yUYCHHE CBOWCTB YTJEKUCIOr0 Tras3a, MpPOBEJCHUE KauyeCTBEHHBIX peakiui Ha
KapOOHAT M CUJIMKAT-WOHBI ¥ U3YUYCHUE MMPU3HAKOB WX MPOTEKAHUS, 03HAKOMIICHHE C
MPOAYKIMEH CUIIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4
no teme «BakHeuIe HEMETaJIbl U UX COEIUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO6mrast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH MX
nonoxeHus B [lepuoanueckoin cucreme xumuueckux 3neMeHToB [[. Y. Menneneesa
u cTpoeHuss atoMoB. CTpoeHrne mMeTauioB. MeTramindeckasi CBSI3b U METAJIMYECKast
KpUCTAJITMYECKasT pemIETKa. ODJICKTPOXUMHUYECKUM psAJi HANPSOKEHUH METalljIoB.
dusznyeckue M XUMHUYECKHE CBOMCTBa MeTaioB. OOIMe crnocoObl MOTyYeHHs
MetaiioB. [IoHSTHE O KOPpPO3MH METAIJIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT
koppo3un. CmiaBbl (CTalb, YyTyH, MIOPATIOMUHHUI, OpoH3a) W MX NPUMEHEHHUE B
OBITY ¥ MPOMBIIIJIEHHOCTH.

[Ilenoynpie MeTaIbl: MojokeHUue B llepuomuueckoil cucteMe XUMHYECKHX
anemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX AaTOMOB, HAXOXJICHHE B MIPUPOJE.
du3nuecKkue U XMMHYECKUE CBOMCTBA (Ha mpumepe HaTpusi v Kaius). OKcuasl U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHre EeI0uYHbIX METAJUIOB U UX COCIMHEHUH.

[I{eroyHO3€MENbHBIE ~ METAJIBI  MAarHuid W KalblUW: TIOJIOKEHHE B
[Tepuonnueckon cucreme xumuueckux 3meMeHToB . 1. MenneneeBa, CTpoeHue ux
aTOMOB, HaxoxJeHue B mpupoje. Ousznueckue U XUMUYECKUE CBONCTBA MarHusi u
Kanbliusa. BaxkHelmme coeTMHeHUs KalbIus (OKCHI, TUIPOKCHUI, coiH). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AmomuHuii: nojoxxeHue B Ileprogudeckoi cucTeMe XMMHUYECKUX AJIEMEHTOB
J. W. MenneneeBa, CTpoeHHE aTtoMa, HaxoXAeHHe B npupone. dPusnyeckue U
XUMHUYECKHUE CBOMCTBA amtoMUHUS. AMGMOTEpHBIC CBOMCTBA OKCHUIA W THIPOKCHUIA
ATIOMUHUSL.



JKeneso: nmonoxenue B [leppognyueckon cuCTeEME XUMUYECKUX 31eMeHToB /J[. .
MenpeneeBa, CTpPOCHHE aTOMa, HAXOXKJICHUE B Npupoie. PU3NUeCKUe U XUMUYECKUE
cBoMcTBa »xene3a. Okcuabl, TuApokcuasl u coiu sxenesa (II) m xenesza (III), ux
COCTaB, CBOMCTBA U ITOJIyYECHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE C oO0pa3llaMd METaUIOB M CIUIaBOB, HX (U3WYECKUMU
CBOMCTBaMH,  HW3YYE€HHE  PE3YyJbTaTOB  KOPPO3HH  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUACOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJECUCTBUS  OKCHJA
KaIbI[USl W HATpus C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOWMCTB KECTKOM BOJBI, MPOLIECCA TOPEHHUS XKeJe3a B KHUCIOPOJE
(BOBMOXKHO  HCIIOJIB30BAaHHWE  BHACOMATEPHATIOB),  MPU3HAKOB  IPOTCKAHMS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, Kajablls, allFOMUHUS, IUHKA, xene3a (11)
u xkeneza (III), menu (II), HabmromeHUMe W OMUCAHHWE MPOILIECCOB OKpaIlIMBAHUS
IJJAaMEHHM HMOHAMM HAaTpUs, Kajlusid W Kaiblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIeI0BaHNe aM(pOTEPHBIX CBOMCTB THAPOKCUJIA aTIOMUHUS U
TUIPOKCHUAA IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 no TeMe «Baxheiiue
METaJUIbl U KX COCTUHEHUS».

XuMuf ¥ OKpYy:Kaouias cpeaa

BemectBa u mMarepuwanbl B MNOBCEJHEBHOM >KM3HM 4YelOBeKa. bezomacHoe
UCITOJIb30BaHUE BEIECTB M XMMHUYECKHX peakiuii B ObiTy. IlepBas momomis mpu
XUMUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpysKaroled cpenbl (mpeaesibHas I0mycTUMast
KOHIIeHTpanus BemiecTB, gaiee — [IJIK). Ponp xuMuu B penieHur 3KOJIOTMYECKHUX
mpo0em.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB MaTepuanaoB (CTEKJIO, CIJIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeaMETHBIX CBS3€ld IMpU HM3YYEHUHM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCI0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHITHUH,
TaK U MOHSATUM, SBISIOMIMNXCS CUCTEMHBIMHU JIJIs1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAaY4YHOI'O IIMKJIA.

OOmue ecTecTBEeHHO-HAy4YHBbIC TOHSATHS: HAy4HbIH (PaKkT, TUMOTe3a, 3aKOH,
TEOpHUs, aHaJlu3, CHUHTE3, KiIacCuUKaLUs, TEPUOJAUYHOCTh, HAOIIOJEHHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, MOJIC]Ib, SIBICHUE, TAPHUKOBBINA Y(P(DEKT,
TEXHOJIOT U, MAaTEPUAIIBI.

dusuKa: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIBI,
PaIOaKTUBHOCTb, MOJIEKYa, ANEKTPUUYECKUI 3aps, MIPOBOJIHUKH,
MOJIYTIPOBOHUKH, JTUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe



COCTOSIHME BEIIECTBA, ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKas peIIETKa,
CIUIaBbl, (U3NYECKUE BETUYMHBI, €IMHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO,
I1aHeThl, 3BE371b1, CoHIIE.

buonorus: ¢orocunTes, abixaHue, Ouocgepa, 3KocHCTEMa, MHHEpAJIbHBIE
yA00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpagus: atmocdepa, runpochepa, MUHEpabl, TOPHbIE MOPOABI, MOJIE3HBIE
MCKOTIaeMBbIE, TOTUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  PE3yJIbTaThl OCBOCHUS IMPOTPAMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHUs JIOCTUTAIOTCS B XO0j€ OOy4YeHHUS XUMUM B €JAUHCTBE Y4YeOHOU U
BOCIIUTATEJILHON JEATEIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMH POCCUUCKUMU
COIIMOKYJIBTYPHBIMH UM JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, HPHUHSATHIMUA B
oOIecTBe TpaBWIaMH M HOPMAaMH TOBEICHHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COLIMATU3AIUU O0YHAIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPaXKaIOT TOTOBHOCTh 00yYarIIMXCs
PYKOBOJICTBOBATbCS ~ CHUCTEMOM  TMO3UTHBHBIX  IIEHHOCTHBIX  OpUEHTAIlUHd U
pacuIMpeHue OmnbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOUIEHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4yHOMY HACJIE[IUI0, TOHMMAaHUs 3HAYCHUS XUMUYECKOM HayKu B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAACTh JOCTOBEPHOW HHPOpMANHEH O
MEPEOBbIX JOCTHXKCHUSIX U OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJCTABICHUS] O COIMAJIbHBIX HOpMax ¢ TpaBUJiaX MEXKIUYHOCTHBIX
OTHOILIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOMW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX JIEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH TPU BBINOJTHEHUH
y4eOHBIX, IMO3HABATENIbHBIX 3a7a4, BBHIMOJHCHUU XUMHUYECKUX OKCIEPUMEHTOB,
CO3/IJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIN
B TIpOIIeCCe 3TON Yy4eOHOU NESITEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEICHNUE U
NOCTYNKH CBOMX TOBAPHILEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCJIEICTBUI TOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEJCTABICHUSI O BELIECTBE W XMMHUYECKOW pEakilui,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO pa3BUTHSI HAYKH M COCTaBISIOIINE
OCHOBY JUIsl TIOHMMAaHHsSI CYIIHOCTH HAy4YHOW KAapTUHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSA TMPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAMNPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE I OOBSICHEHHUsS HAOJI0IaeMbIX IIPOIIECCOB M SIBJICHUH,
MO3HABATENbHON, MH(POPMAIIMOHHON M YWUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEpaTypo, JOCTYNHBIMH TEXHHYECKUMH CpeACTBaMH  HMH(OPMALIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHHI0O M TIO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMO0OpPa30BaHUIO, MPOEKTHOM U UCCIIEN0BATENBCKON IEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS O0yUYEHUS B AajbHEHIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[I0POBb:

OCO3HAaHHE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY 3710POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 »W3HH, OCO3HAHHUE IOCJIEACTBUI U HENPUSITHE
BpEIOHBIX  NpPHUBbIUEK  (YNOTpeOJeHUsT  ajaKorojs, HapKOTHUKOB, KypeHH:),
HEOOXOJAMMOCTA  COONIOJICHUSI TMpaBwyl  O€30MACHOCTH TMpU  OOpalieHuu C
XUMHUYECKMMU BEIIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY HM3YyYEeHHIO Mpodeccuid U TpyJa pa3iIMYyHOIo poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaMm TPYJIOBOM JEATEIbHOCTH, B TOM YKCJIE HA OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUM 10 XMMUHU, OCO3HAHHBIN BHIOOp MHAMBUIYAITBEHON
TPACKTOPUHM TPOJOJKEHUSI 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEHM, YCIEUIHOM
npo(hecCHOHANBPHON AEATEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTD
a/IalITUPOBAThCA B MPO(ECCHOHATIBHOM Ccpesie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU LEJIECO00pa3HOEe OTHOIICHUE K MPUPOJE KaK UCTOUYHUKY KU3HU
Ha 3emje, OCHOBE €€ CYLIECTBOBAaHHA, MOHMMAHHE LEHHOCTH 3J0pPOBOrO0 U
Oe3omacHoro oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy U TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIIOIEHUs
npaBuil 0€30MaCHOTO MOBEJEHUS MPU paboTe C BEIIECTBAMH, a TaK)KE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CHOCOOHOCTH TPHUMEHSATh 3HAHUS, MOJIY4YaeMble MPU WU3YYEHUU XUMHH, IS
peILICHUsT 3a7a4, CBSI3aHHBIX C OKPYXAOUIEW MPUPOJHOU CPENOW, I MOBBILIEHUS
YPOBHSL ~ DKOJIOTMYECKOW  KyJNbTYpbl, OCO3HAHMs  TIJIOOAJBHOTO  Xapakrepa
HKOJIOTHYECKUX MpoOJieM U MyTed HMX pEHIeHHs MOCPEACTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIIJIEHUSI, YMEHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX PE3YJbTAaTOB BBIACISIOT 3HAYUMBbIC JJId
dhopMupoBaHUSI MUPOBO33pPEHUS OOIICHAYUYHbIC TOHATHA (3aKOH, TEOPHs, MPUHIIUII,
rumnore3a, (akr, cucTteMa, NPOIECC, OSKCIEPUMEHT U JAPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEeIMETax M TO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 ATUX NPEIMETOB (POPMHUPOBATH MPEACTABICHHE O IIEJIOCTHOM



HAy4YHOW KapTUHE MHUpA, U YHUBEpCalbHbIEe yueOHBbIC JEUCTBUS (ITO3HABATENBHEIE,
KOMMYHUKATUBHBIE, PErYJSTUBHbIE), KOTOpble 00ecrneunBaloT (HOpMUPOBAHKE
FOTOBHOCTH K CaMOCTOSATEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO YueOHOMU
NESATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA

Ba3oBble Jioruueckue 1eiicTBHA:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTMUYECKOTO MBINLICHUS] TPU OCBOCHUHM
3HAHUU: PaCKpPbIBaTh CMBIC] XUMHYECKUX MMOHATUM (BBIIENATh HX XapaKTepHbIC
MpU3HAKKU, YCTaHABIMBAaTh B3aMMOCBS3b C JAPYTUMU MOHSITUSMH), HCIOJIb30BaTh
MOHATHUS U1 OOBSACHEHHS OTACIBbHBIX (PAKTOB M SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUHN I KJIACCU(PUKAIMM XMMHUYECKHX BEIIECTB M XHMHUYECKUX pEeaKIluil,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKUE PacCyXJAeHUsl (MHIYKTUBHBIC, JEAYKTHUBHBIC, MO AHAJIOTHUU),
JienaTh BBIBOJIbI U 3aKJIIOYEHUS,

YMEHHE TIPUMEHSTh B TPOLIECCE TMO3HAHUS TMOHATUSA (NIPEOMETHBIE H
MeTaInpeJIMETHbIE), CUMBOJIMUECKUE (3HAKOBBIE) MOJEINH, UCIOJIb3yeMbIe B XHUMUH,
MpeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUHM MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJ DJJIEMEHTa), XumMuueckas ¢Gopmylia U ypaBHEHUE
XUMUYECKON peakluu — MPU pPElIeHUU y4eOHO-TI03HABATEIBHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEACTaBICHUI BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB M XUMHYECKUX PEaKIuH,
BBIABJISITE  OOIIME  3aKOHOMEPHOCTH,  INPUYMHHO-CJICACTBEHHbIE  CBSI3U U
MIPOTUBOPEYUHS B U3yUaEeMbIX MPOIIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaegoBare/ibcKue 1eicTBUA:

YMEHHUE UCIOJIb30BaTh IOCTaBJICHHbIE BOMPOCHI B KAayeCTBE HHCTPYMEHTa
MO3HAHUS, a TAKKe B KaueCTBE OCHOBBI JJI1 (POPMHUPOBAHUS TUIIOTE3HI MO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

MpUOOpPETEHUE ONBbITa MO ITUTAHUPOBAHWUIO, OPTaHU3ANMH W TMPOBEICHUIO
VUCHHYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro pe3yibTaT, (GOpMyIUpOBaTH OOOOIIECHUS U
BBIBO/IbI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUYET O
MpoJieIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AaHAIM3UPOBATH M HHTEPIPETHPOBATH HWH(MOpMAIUIO
pPa3IMYHBIX BUAOB W (OPM MPEJCTABICHUS, MOIYyUYaeMyl0 U3 Pa3HbIX HMCTOUYHHKOB
(Hay4HO-TIOMYJIsIpHAs TUTEpaTypa XUMUYECKOTO COACPKaHUs, CIIPABOYHBIE MTOCOOUS,
pecypcbl IHTEepHETa), KPUTUYECKH OLICHUBATH MPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO
uH(dOpMaIHIO;



yMEHHE NPUMEHATh PA3IMYHbIE METOJAbl M 3alpochl MpU MOHMCKE U 0TOOpe
uH(pOpPMAIIMM ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX [IJIsl BBIIIOJHEHUS
y4eOHBIX M TMO3HABATEIBHBIX 3334 ONPEAENEHHOrO TUIA, MPUOOPETEHHE OMbITa B
o0nacTd  WCIOJIb30BaHUA  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO HCITOJIb30BAHUS PA3JIUYHBIX IMOHMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBHIOMPATh ONTUMANIbHYI0 (OpMY MpeAcTaBiIeHUs UHPOpPMALUUA U
WITIOCTPUPOBATh  pEIlaeMble 3aJadydl  HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduKi U UX KOMOMHAIUSMY;

yMEHHE HCHOJb30BaTh W aHAIM3UPOBAaTh B TMpoliecce Yy4deOHOU U
MCCJIEI0OBATENLCKON JIEATETLHOCTH HH(POPMAIMIO O BIMSHUM TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH TPUPOTHON CPEb.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:

YMEHHUS 3aJ]aBaTh BOMPOCH (B XOJe Avanora u (Win) AUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS  OTHOCHTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a1a4H;

YMEHUS  TNPEACTAaBIATh  MOJIyYeHHBbIE  pe3yJbTaThl  MO3HABaTEIbHOU
AESITETbHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAINIO PE3yIbTaTOB
BBITIOJTHCHUSI XUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOTO OIbITa, Ja0OpaTOPHOM
paboThI MO UCCIIEOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHON U MCCIIEIOBATENLCKON NEATEILHOCTH TPU PEIICHUN BO3HUKAIOIIIX
npo0OjieM Ha OCHOBE Yyu€ra OONMX MHTEPECOB UM COIJIACOBaHUsS MO3UIUN
(obcyxnenus, 0OMEH MHEHHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPAUHAIUS COBMECTHBIX
JICHUCTBUHN, OMpeeeHrne KPUTEPUEB MO OIICHKE KadyecTBa BBIMOJIHEHHOW pabOTHl U
TpyTHe).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE IeiicTBHUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh LEIN JAeATEIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIATh, KOHTPOJHUPOBATh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BhIOUpaATh Hanbosee 3G EKTUBHBIE CIIOCOOBI pPEHICHHUs Y4eOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
NIPEUIOKEHHBIM  aJITOPUTM  JEUCTBUM IPU BBINOJHEHUM 3aJaHUM C  Y4YETOM
MOJy4YeHHUs] HOBBIX 3HaHUM 00 M3y4yaeMmbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSAX,
OLICHWBAaTh COOTBETCTBUE TIOJYYEHHOTO pe3yJibTaTa 3asBICHHOW LEIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, TIPE/JIaracMble€ B YCJIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pE3yJIBTATOB IO OCBOCHHIO  OO0S3aTEIBHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (QenepanbHON paboueld MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHS U CIOCOOBI



nercTBui, crenmduyeckue JUIS  MpeaIMETHOM  oOjacth  «XHWMHUS»,  BHJIBI
NEATEIIBHOCTH 110 IOJYYEHUIO  HOBOI'O  3HAaHMs, €ro  HMHTEPIpETalui,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K xoHny oOydenus B 8 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:
* PacKppIBaTb CMBICI OCHOBHBIX XHMHWYECKHX IIOHATHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUN AIIEMEHT, MMPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH (OJHOPOAHAS
Y HEOJHOPOJHAasi), BAJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKyJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBas [JOJIsI XUMHYECKOTO
AJIEMEHTAa B COEAMHEHHUU, MOJIAPHBIA O0BEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPULIATEIILHOCTD, CTCIIEHb  OKHUCIEHHs,  XMMHUYECKass  peakius,
KJaccu(uKanus peakiuil: peakuuyd COEAUMHEHUS, PEaKUUU Pa3JOoKEeHHs, peaKIuu
3aMEIEHHs], peaKkluu OOMEHa, 3K30- U SHIOTEPMUYECKHE PpEaKIMH, TEIIOBON
ekt peakuuu, SAPO aroma, SJICKTPOHHBIM CIOM aroma, aToMHas OpOUTalb,
paguyc aTroma, XMMHUYECKas CBs3b, INOJApPHAs U HENOJSAPHAs KOBAJECHTHAs CBA3b,
WOHHAas CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBas J10JIs BEeLIECTBA (MPOLICHTHAs
KOHLIEHTpalusi) B pacTBOPE;
* WIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHWUYECKUX MOHITUN U MPUMEHATH 3TU
IIOHATHS IIPYU ONMCAHUU BEILECTB U UX NPEBPALLCHUM;
* HCIIOJIb30BATh XMMMUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMYJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
* OMPEACNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OHMHAPHBIX COEAMHEHMSX, NPUHAIECKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUN 1o QopmynaaMm, BUJ XUMHUYECKOH CBSI3U
(xoBaJIGHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;
e packpbiBaTh  cmbicin  Ilepuommueckoro  3akoHa J[. WM.  Menzgeneesa:
JEMOHCTPUPOBATh ITOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTU CBOWCTB XHMHYECKHUX
AJIEMEHTOB OT MX moJjiokeHusa B lleproanueckoil cucreMme, 3aKOHOB COXPAaHEHUS
Macchl BEILECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJIAPHOI'O YYE€HUs, 3aKOHa
ABorazapo;
 ONKCHIBATh M XapakTepu3oBaTh TaOnuuHyr ¢opmy lleproguyeckoit cucreMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iauyarh MOHATHUS «rJIaBHas noiarpymnmna (A-rpynmna)» u
«moboynast moarpynna (b-rpynma)», manble W 00JbIIME MEPHUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpble uMeroTcs B Tadbnuue «llepuoanueckas cucreMa XUMHUYECKUX
aneMeHToB 1. 1I. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsj sjapa, oOlIee YKCIO 3JIEKTPOHOB U
pacnpeneseHue ux 1o AIEKTPOHHBIM CIIOSM);



e KJIacCCU(UUUPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOPraHUYeCKHe  BEIEeCTBa,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEILECTB, IO
TeroBoMy 3 dexry);

* XapaKTEpPU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB, IOATBEP)KJAs ONWCAaHWE MPUMEpPAMHU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

* IIPOTHO3UPOBATH CBOKMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PAa3JINYHBIX YCIOBUSIX;
 BBIYUCIISATH OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COeTUHEHUS, MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE, IPOBOJUTE PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKIUy;

* MPUMEHSTh OCHOBHbBIE ONIEPALIMN MBICIUTEIbHON ASSITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHUE, 0000IIeHHE, CUCTEMAaTH3aLMI0, KJIaCCU(UKAILINIO, BBISBIIEHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISl MU3YUYEHUs CBOMCTB BELIECTB M XMMUYECKHUX PEaKIIHi,
€CTECTBEHHO-HAYYHbIE  METOJAbl  IO3HaHUs —  HaOJIOJeHHe, U3MEpEeHHUE,
MO/JIEIIMPOBAHUE, FIKCIIEPUMEHT (peabHbI U MBICJICHHBIN);

e CJIEIOBaTh INIpaBWJIaM TOJB30BaHUS XMMHYECKOM MOCYAOW U Ja0OpaTOPHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWJIaM OOpaIleHUs] C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKUUSAMU TIO BBINOJHEHUIO J1A0OpAaTOPHBIX XHMHUYECKUX OMNBITOB IO
HOJYyYEHUI0 U COOMpaHUIO Tra3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHON MacCOBOM JI0J€d PacTBOPEHHOIO
BEILECTBA, [UIAHUPOBaTh M  NPOBOJUTH XMMHUYECKHE  HKCIEPUMEHTHI IO
Pacno3HaBAHHUIO PACTBOPOB LIEJIOYEN M KUCIOT C MOMOIIBI MHAUKATOPOB (JAKMYC,
beHondTanenH, METUIOPAHXK U IPYTHE).

K kxoniy oOyueHuss B 9 KJjacce mpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

* PaCKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOKHOE BELIECTBO,
BAJICHTHOCTb, JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peaKiys,
XUMHUECKasl CBSI3b, TEIJIOBOM 3((EKT peakiuu, Mojb, MOJSPHBIA 00BEM, pacTBOp,
ANEKTPOJIUTBI, HEINEKTPOJIUTHL, JJIEKTPOJUTHYECKAs JUCCOLMALMS, PEaKUuu
MOHHOTO OOMEHa, KaTauu3aTrop, XHWMHUYECKOe paBHOBecHE, OOpaTHUMble H
HeoOpaTUMbIE peaKllU, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUHN, OKUCIUTEND,
BOCCTAHOBUTEINIb, OKHUCJIEHHE M BOCCTAHOBJIEHHE, AaJUIOTPONUs, aM(OTEPHOCTD,
XUMHUYECKas CBS3b (KOBAJIEHTHAsl, HWOHHAs, MeTaJJIM4yecKkas), KpucTajuimuecKas
pemeéTka, KOppo3usi METAILIOB, CIUIABbI, CKOPOCTh XUMHUYECKON pEaKUUH, IPEAEIbHO
nonyctumas konueHtpauus 111K BemecTsa;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUN U IPUMEHATH 3TH
HOHSTHS IIPU ONMCAHUU BEIECTB U UX MPEBPALLCHU;



* HCIOJb30BATh XUMHUYECKYI0O CHUMBOJIHMKY JJIsi COCTaBlIeHHs (DOpMyINl BeHIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIUM;

* ONPEACNATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XHMHUYECKHUX D3JEMEHTOB B
COEIMHEHUSIX Pa3IM4YHOrO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COENMHEHU 1Mo (HopMmyJiaM, BUJI XUMUYECKON CBS3U (KOBaJeHTHAasi, MOHHAS,
METAJNINYECKasi) B HEOPraHMYECKUX COCIUHEHUSX, 3apsij] HOHAa [0 XHUMHYECKOU
dbopmyIie, xapakTep cpeibl B BOAHBIX pACTBOpPaX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKOU PEMIETKU KOHKPETHOTO BEUIECTBA;

e packpbiBaTh  cMbIci  Ilepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHWE: OINUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepuoamdeckoil CUCTEMBI XMMHYECKHUX DJJIEMEHTOB: Pa3IMyaTh MOHATUS
«rnaBHas noarpymnmna (A-rpymnma)» u «modouHas noarpynna (b-rpynna)», mansie u
OOJBIIME MTEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCA B MEPUOANYECKOM
TabnuIe, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsj sApa, oOIIee YNUCIIO IMEKTPOHOB U paclpeieieHue Ux Mo
AJNIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COEJUHEHMM B TpejesiaX MaJIbIX MEPUOJIOB U TJIaBHBIX MOATPYII C
y4ETOM CTPOEHHUS UX aTOMOB;

o KIaCCU(PUIIUPOBATh  XUMUYECKHE  DJIEMEHTHI, HEOPraHWYECKHE  BEIIECTBa,
XUMHUYECKUE peakinu (10 YUCIYy U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BELIECTB, IO
TerIoBoMy 3 (PexTy, Mo N3BMEHEHHIO CTENEHEN OKUCICHUSI XUMHUECKUX JIEMEHTOB);
e XapaKTepU30BaTh (OMUCHIBATH) OOIIME U crenupUUecKue XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJITBEPK/Iasi OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

* COCTABJISITh YPABHEHHMS DJIEKTPOJUTUYECKON NHCCOLMAUMU KHUCJIOT, UIENOYEHd U
COJICH, MOJHbIE U COKpPAIIEHHbIE YPABHEHUS PEAKIM MOHHOTO OOMEHA, YpaBHEHHUS
peakuuii, TOATBEPKIAIOIIMX CYIIECTBOBAHUE TE€HETHYECKOM CBSI3HM  MEXKIY
BEILIECTBAMHU PA3JIMYHbBIX KIJIACCOB;

* PACKpBIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MTOCPEACTBOM
COCTAaBJICHUSI SJIEKTPOHHOTO OajiaHCca 3TUX PeaKluid;

* MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

* BBIUKCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MAacChl BEHIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COSAMHEHHS, MACCOBYIO JOJTIO
BELIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO0 YPABHEHUIO XUMUYECKOHN peaKIuy;

e cOONMIOAAaTh MpaBUjia TMOJb30BAHMS XUMHUYECKOM TMOCYyA0H M Ja0OpaTOPHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpalleHUsl C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110  BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB  TIO
MOJIYYEHHIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro rasa);



e IIPOBOJIUTh PEAKUMH, IMOATBEPKAAIOIME KAYECTBCHHbIM COCTaB Pa3jIWYHbBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUA-, OpoMHA-, HOAUA-, KapOOoHAT-,
dbocdar-, cunukar-, cynbdar-, THAPOKCUA-HUOHBI, KAaTHOHBl aMMOHUSI U HOHBI
W3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIWE B BOJHBIX PACTBOPAX HEOPTaHHUYECKUX
BEIIIECTB;

* IPUMEHSTh OCHOBHBIC OTEPALIMU MBICIIMTEILHON JACATEIBHOCTH — aHATIU3 U CUHTE3,
cpaBHEHHE, O00O0OIIEHNEe, CHCTEMATHU3aIlMIO0, BBISBICHUE TMPUYUHHO-CIICACTBEHHBIX
CBSI3€M — I M3YYEHUSI CBOWMCTB BEHIECTB M XMMHYECKUX PEAKIMUA, €CTECTBEHHO-
HAay4YHBIE METOJbl TIO3HAHUS — HaAONIOJCHUE, W3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KoJunyecTBO yacos
(1]
Ne HaumeHoBaHMe pa3/iejioB u KoHTpoabHbIe TpaxTiaecikue JaekTpoHHbIe (L(poBbHIE)
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [leppoHavyajbHble XUMHUYECKHE OHSITHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U bubmuoreka [IOK
1.1 . 5 2
MPAKTUYECKOMN JEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJI0BeKa
12 BemecTBa 1 xXumMmudeckue 15 1 bu6mmoreka [IOK
' peaxImn https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znen 2. Baxxneiimue NMPpEeACTABUTEC/IM HCOPraHNYECCKUX BECIECTB

71 Bosnyx. Kucnopona. [lonsitue 6 bubnuotexa [JOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonsitue o 2 1 bubnuorexa LIOK

' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bub6mmorexa [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. llepuoguveckuii 3axon u [lepuoauveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUH

3.1

[Tepronuueckuii 3aKOH U

8

bub6mmorexa [JOK
https://m.edsoo.ru/7f41837¢



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

[Tepuonuueckas cucrema
XUMHUYECKUX dj1eMeHToB 1. 1.
MenaeneeBa. CTpoeHue aToma

XuUMHUUYECKasa CBI3b.

bubnuorexa [JOK

3.2 OrucuTebHo- 10 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKLIMH
bu6mmoreka [JOK
Hroro mo pasery 18 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KoanuyecTBOo 4acoB

Ne HaunMeHnoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIe (HH(POBHIE)
/m NPorpamMmbl Bcero Konrponbnbie | - Mpaxrireckite o0pa3oBaTe/bHbIE PeCypChl
n porp padoThbI padoThbI P pecyp
Pa3zgea 1. BemecTBo 1 XUMHYeCKHE peaku
11 [ToBTOpenue u yriryOiaeHrne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. bubnmorexa [JOK
1.3 8 1 1
XHWMHUYECKHE PEAKLIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX coeIMHEHUS
71 OO011as XapakTepUCTHUKA XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTHKA XUMUYECKUX
2.2 aneﬁeHTmf VIA?F nbl. Cepa u eé 6 bubmoreia OK
' py - -eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
23 C-)JIGHI\-/IGHTO;) VA-p nbl. A30T, pocdop u ux 7 1 bubmorexa HOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.4 BHGLI\I:IICHTOIS IVAl-jr IIbl. YTIJIEPO U 8 | 2 bubmorera [JOK
) N py ) POt https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25

Pa3gen 3. MeTa/JIbI M BX COCIHHEHUSA



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

bu6mmoreka [IOK

3.1 Obme cBOHCTEA METAIIIO 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK

3.2 Baxxaemme MeTailisl ¥ UX COSTMHEHUS 16 hitps://m.edsoo.ru/741a636
Hroro no pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa

4.1 BemiectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 6 Bubmrorexa TOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INIOYPOYHOE INTAHUPOBAHUE

8 KUIIACC
KoaunuyecTBO 4acoB JJ1eKTPOHHBIE
Ne Tema ypoka Kontpoasubie | IlpakTtuuyeckue Aara UHppoBLIC
n/n Bcero u3y4eHusi | oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pone XuMuu B :KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemiecTa https://m.edsoo0.1u/ff0d210c
2 [TonsiTue 0 MeToaX MO3HAHUS B XUMHH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 bu6nuorexa IIOK
oOpaireHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)
Yucteie BemecTBa 1 cMecu. CriocoObl bu6mmoreka [JOK
4 . 1
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3nenenue
5 cnfeceﬁ (Ham 1/111)\/1e € OYUCTKHU noI:aa €HHOU 1 bubmoreia LOK
pumep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnunoreka [IOK
6 ATOMBI M MOJISKYIIEI ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnmoreka [JOK
XAMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHUE 1 bubmorexa HOK
YIAPHOC ¥ https://m edsoo.ru/fR0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB. 1 bubnuorexa [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuuaeckas hopmyia. BaneHTHOCTH
ATOMOB XMMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNbHASI MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOT0 dJIeMEHTA B but6mmoreka [IOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c¢
13 KonudecTtBo BemecTBa. Monb. MomnspHas bubnmnoreka [[OK
macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue U XUMHUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMuYecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycnoBusi MPOTEKaHUs bu6mmoreka [JOK
15 N
XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka [JOK
XHWMHWYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b&88
BrrancieHus Kom4yecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHUSIM XUMHYECKHUX bubnmorexa LIOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Kimaccudrkanusg XUMHUECKUX pPEaKIIUi
18 (coe I/IH¢;HI/I${H A3JI0KEHUS 3a1\I/;e eHHI/I;I bubimorexa IIOK
A P » SAMCTHCHHA, https:/m.edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — yUEHBII-
19 SHIUMKJIONEIUCT O606yHI€HI/I€ Hu Bubmaorexa ITOK
AT, - https://m.edsoo.ru/ff0d40c4
cUcTEMAaTH3aLMs 3HAHUI
20 Kontponsnas padora Nel no treme bu6nuoreka LIOK
«BelecTBa U XUMHUYECKHE PEAKLIMI) https://m.edso0.ru/ff0d4290
Bo3nyx — cmech ra3oB. CocTaB Bo3ayxa.
21 KHC?I}(]) 0JT — DJIEMEHT U IPOCTOE N Enbmiorexa IIOK
POz p https:/m.edsoo.ru/ff0d448e
Benrectso. O30H
22 duznyecKkre 1 XUMUYECKHEe CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e

KHCIIOpo/ia (peaKIuy OKUCIICHHS,
ropenue). [TorsTue 06 oxcuaax

https://m.edsoo.ru/ff0d4614

Crnoco0b! MosTyueHust KUCI0po/a B

23 71a00paTOpHH U MPOMBIILICHHOCTH bubmmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHne kucnopoaa
TenmoBoii 3 PEeKT XUMHUISCKON peaKIuu,
24 MIOHSATHE O T(gq)MOXI/IMI/I‘{eCKOM paBH;IHI/II/I bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUYECKHIX PEAKITHIX
TomnuBo (HedTh, yroiab U METaH).
25 3a $I3HCI—EI/IG(1];O3 yxa CITOCOOBI c)aro bubsmorexa LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAIICHUS
IIpakTrueckas padora Ne 3 mo teme
26 «l?lon YeHHUE I/IEO6I/I aHue KUCIopoaa bubmorexa TIOK
y N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €T0 CBOMCTBY»
27 Bonopoa — aneMeHT 1 npocToe BEIIECTBO. bubnuotexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 Du3nYeCcKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KMCIOTaX M COMAX bubsmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osty4eHus BOA0poia B bu6mmoreka [{JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxTrueckas padora Ne 4 1o Teme
31 «l?lon YeHHUE 1/112061/1 aHHe BOJOPOJa bubmmorexa [IOK
Y . P HOpOAE, https://m.edsoo.ru/ff0d4{42
U3YYCHUE €T0 CBOMCTBY
. " bubmuorexa [JOK
2 M . A
3 OJISIpHBIN 00BEM razoB. 3akoH ABOrajpo https-//m.edsoo.ru/f0d542e
13 Brrancnenus o0pEMa, KomaecTBa bubmuorexa [JOK

BCIICCTBA rasa 110 €ro u3BECTHOMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4614
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KOJIMYECTBY BEILIECTBA WJIK 00BEMY

Brruncinenns o06MOB ra3oB 1o

34 ABHECHMIO PEAKLMU HA OCHOBE 3aKOHA bubmorexa TJOK
M . peakdl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 Du3nyecKre 1 XMMUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [{OK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hacelienasie u
37 Helfacm fHHHe paCTBO bl Ma](-:uCOBaSI oJIst bubmmorexa HOK
o pacTROpHL- A https://m.eds00.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTuueckas pabota Ne 5 o teme
«IIpuroroBnenue pacTBOpPOB ¢ bubnuorexa [JOK
38 . . .
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbhas pabota Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KacCUPUKAIINS, but6mmoreka [{OK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomrydyeHre U XUMUYECKUE CBOWCTBA
41 KI/ICJ‘I};THLIX OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [HOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
47 OcHoBaHUsI: COCTaB, KIacCU(pUKAIIHS, bubnmnorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bu6nuorexa IIOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccuduxarus, bu6mmoreka [JOK
44
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yenne u XuMHYECKHUE CBOMCTBA bubnuoteka [JOK
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KHUCJIOT

https://m.edsoo.ru/ff0dfee2

Counu (cpenHue): HOMEHKIIATypa, CIOCOObI

bu6mmoreka [JOK

46 o
IOJIy4YEHHS, XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 33734 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHMI
43 ['eneTndeckas CBSI3b MEXKIy KiIacCaMu bubnuorexa [IOK
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 O060011IeHNE U CUCTEMATHU3aLMs] 3HAHUN
m 1 https://m.edsoo.ru/00ad9cb2
Kourpomnrnas padora Ne3 o Teme
50 "OCHEBHBIG KJ'II;CCBI HEOpraHm4YeCKUX Eubmiorexa IIOK
. p https://m.edsoo.ru/00ad9ela
COeIMHEHNH
IlepBBle NOMBITKY KiIacCU(PUKALIUN
51 xnﬁnqecxnx 2JIEMEHTOB ?IOHS[TI/IC o Bubmaorexa ITOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX AJIEMEHTOB
Ilepnoanueckuii 3akoH u Ilepuonuueckast
52 CI/I(B[GM& XUMHUYECKUX BHGMGIF-:TOB pI | bubmorexa HOK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepnoapl, rpynnel, IOATPYIIIEI Bubmaorexa LOK
PHOZLL, TPY R https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX sIJIED. bu6muoreka [JOK
H30TonEI https://m.edsoo.ru/00ada342
CTpoeHHne dIEKTPOHHBIX 000JI0UEK aTOMOB
55 3J'IepMeHTOB Ile I/Ipozmqecxoﬁ CHUCTEMBI /] Bubmiorexa LOK
P ) https://m.edsoo.ru/00ada6bc
. Menneneesa
56 XapakTepucTUKa XMMHUYECKOI O JIEMEHTA bubmuoreka [JOK

10 €ro NoJIokeHuo B [lepuonnueckon

https://m.edsoo.ru/00ada824
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cucteme /1. 1. MenaeneeBa

3nauenue [lepuonnyeckoro 3akoHa Jist
pa3BuTHUA HayKy U npakTtuku. 1. 1.

bu6mmoreka [IOK

57
MenpeneeB — y4€HbIN, MTE1Aror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
O06o0011eHNe U cucTeMaTu3alus 3HaHuH / bu6muoreka [IOK
58 o
Bcepoccuiickas npoBepouHasi paboTa https://m.edsoo.ru/00adb33c
KoutponsHaas padora Ned o teme
59 «Crt geHHe aT(I))Ma XuMuyeckas CBI3b) / Bubmuoreia LJOK
p N ) https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepouHas pabota
DIEeKTPOOTPULIATETLHOCTH aTOMOB bu6muoteka [JOK
60
XUMHUYECKHUX 3JICMECHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xummnueckas cBI3b Bubmiorexa LOK
https://m.edsoo.ru/00adac34
62 KosanenTHas noiasipHast XUMHYECKas CBI3b Bubmiorexa OK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasipHas XUMUYECKas bu6mmoreka [{JOK
CBS3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 CreleHs OKHCICHAY https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE bubmuoreka [IOK
peaKkuuu https://m.edsoo.ru/00adb076
66 OKUCINUTEIN U BOCCTAHOBUTEIN bubmmorexa LIOK
https://m.edsoo.ru/00adb076
O00011IeHIE U CUCTEMATU3aIMs 3HAHUH 110
67 TEME <L<HCT O€HHE aTOMa Xnilmqecxa;{ Brbmrorexa LIOK
p ) https://m.edsoo.ru/00ad9cb2
CBSI3bY hitps.//m.edsoo.ru/Yladrycbe
68 O00011IeHIE U CUCTEMATU3AIUs 3HAHUN Brbmorexa LIOK

https://m.edsoo.1u/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




9 KJIACC

KoanuyecTBOo 4acoB

DJIeKTPOHHBbIE
Ne ara u@poBbIe
Tema ypoka Kontpoasnsbie | IlpakTuueckue A unpbp
n/n Bceero u3yuyeHusi | oOpa3oBarTesibHbIE
padoThI padoThI
pecypchl
[Tepuoanueckuii 3akoH. [lepronnueckas
1 CH£E€M3 XUMHUYECKHUX 3J‘I€MIC)HT0B pIn 1 1 bubmrorexa LOK
o https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘-IGCKII?IX 3JIEMEHTOB NEPBBIX TPEX 1 bubmorexa TJOK
p p https://m.edsoo.ru/00adb6b6
MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapr XuMu4eckoi CBS3U U THITBI | bubmuorexa [JOK
KPUCTAUINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrponsHas padora Nel mo treme

5 «IloBTOpEHue u yriryoaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMHUIECKUX peakiui 1 bubnuotexa [JOK
10 Pa3IUYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 €aKIu1 HOHHI”)[I/IG 0 TOMOI'CHHBIX U 1 Bubmuorexa IIOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIUAX
[TonsiTHe 0 XUMHUECKOM PAaBHOBECHH.

2 @akTOopsl, BIUAIOIIKAE HA CKOPOCTh 1 bubnuorexa [IOK
XUMHUUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

peakmumn

https://m.edsoo.ru/00adcade

Teopust 2IEKTPONIUTUIECKOU

bu6mmoreka [JOK

10 nuccornmanuu. CUiIbHBIE U ci1a0bie httns://m edsoo.rw/00aded6s
AIEKTPOJIUTHI Atps.//MM.ed500.UALAdCChe
11 MoHHBIE YpaBHEHUSA PEAKIIUN Bubmiorexa LIOK
M peakit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEICTABICHUN 00 Bubmuorexa [OK
o pelt https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAITTT
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 OPEICTABIICHUN 00 IIEKTPOJIUTHUECKON Brbmrorexa LIOK
pel P https://m.edso0.1ru/00add8b2
IUCCOLUAINU
14 ITonsgrue o ruaponanse coaei Bubmaoreka LOK
P https://m.edsoo.ru/00add9d4
. bubnuoreka [JOK
15 O06001IeHrEe 1 cucTeMaTh3alusd 3HaHUH htps://m_edsoo.r/00addd 12
[TpakTuueckas padora Ne 1. «Pemienue bubnmoreka [JOK
16
SKCIIEPUMEHTAIBHBIX 3a]1a9» https://m.edsoo.ru/00addbfa
KourponsHasa padora Ne2 110 teMe
17 «3JICIIzT OJH/ITI/EIGCKZUI UCCOLIMALIUA Bubmiorexa LIOK
P A HHALA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO01as xapakTepuCTHUKA TAJIOTEHOB.
18 XI/III\];I/ILICCKI;/Ie CBl(D)I‘/’ICTBa Ha IpuUMepe Brbmrorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. ConstHast KHCIOTa,
19 XI/IME‘IGCITI/IE cgoﬁCTBa OJIYYECHHE Brbmiorexa IOK
’ y ’ https://m.edsoo.ru/00adel104
MIpUMEHEHUE
20 [IpakTuueckas padora Ne 2 o teme bubnuorexa LIOK

«Ilomy4deHne CoIsIHOM KUCIIOTHI,

https://m.edsoo.ru/00ade348
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W3y4YEeHHUE €€ CBOMCTB»

Brruncrienus 1o ypaBHeHHUIM

21 XUMHUUYECKUX PEAKIIUH, ECIIU OJUH U3 bubmorexa TIOK
peaiiut, a https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

2 OO11as XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnorpomnHbie MOAUGUKAIIIN CEPHI.

23 HaXO)KIZIGHI/Ie CcepHl I/I(i)eé coeI_(I/IHe]i)mﬁ B Bubmiorexa ITOK

p ’ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOWCTBA CEPhI
CepoBonopo, ctpoeHne, GU3HIECKUe U bu6muoreka [JOK

24 o
XUMHAYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 cb1/131/qu301<1/11&;J u XI/II\EI/I‘ICCKI/IC CBOMCTBA bubmmorexa [HOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHAMHMUYECKHUE PEAKIUH, JIEIKAIUE B
OCHOBE MPOMBIIIJIEHHOTO CIoco0a
26 0JI ‘ICHIE?I CEPHOU KUCIIOTHI bubmorexa LOK

y p ) . https://m.edsoo.ru/00adec8a
XHAMHUECKOE 3arpsA3HEHUE OKPYIKAOIIEH
CpeJibl COEIMHEHUSIMU CEPbI

27 Brruucnenue MaccoBo# J0JIM BBIXO/a bubnuorexa [JOK
MPOIYKTa peaKkuuu https://m.edsoo.ru/00adec8a
OO11as xapakTepucTUKa SJ1eMEeHTOB VA-

23 rpynmnsl. A30T, pacipocTpaHEHHE B bu6muoreka [IOK
npupoze, Gu3nvYecKue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUak, ero Gpu3nYecKkue 1 XuMHU4eCcKHe bubnmoreka [JOK
CBOMCTBA, MOJIYYCHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [TpakTudeckas pabora Ne 3 o Teme bu6nuorexa LIOK

«HonyquHe aMMHaKa, U3y4YCHHUC €TO

https://m.edsoo.ru/00adf180
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CBOICTB)»

A3oTHas KUCIOTa, e€ pusnyeckue u

bu6mmoreka [JOK

31 N
XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBanne HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPATIbHbBIX
32 no0pennii. XuMU4ueckoe 3211‘ SI3HEHHE bubmorexa LJOK
yAOOP T p https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COeAMHEHUSIMU
azora
docdhop. Oxcun dochopa (V) u
33 q)ocg)o pHaH KI/ICJ'I((i))Ta q)(l)I/II):«sH(qe)CKHe u bubsmorexa [IOK
p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJyYeHUE
Hcnonb3oBanne docdaToB B KauecTBe
34 MHHEPaJIbHBIX q())6 (f?HI/Iﬁ 3arps3HeHue bubmorexa HOK
P N yHOOP ) P https://m.edsoo.ru/00adfc20
IPUPOTHOM cpepl hochaTamu
Yriepon, pacupocTpaHeHue B IIPUPOLE, bubmuoreka [JOK
35 .
¢du3nueckre 1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcwunpl yriaepoja, ux Gu3sn4ecKkue u
36 XUMHUUYECKHE CBOMCTBA. DKOJOTHYECKHE bubmuorexa [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepona (IV)
37 VYroabHas KUCIIOTa U €€ COJIN bubmorexa HOK
https://m.eds00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"[lTonyueHune yriaekucioro rasa. bubmuoreka [JOK
38
KauecTBenHnas peakuus Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
HnoH"
[TepBoHavanbHBIC TOHATHS 00
39 0 rpaHquCKI/Ix BEIIIECTBAX KaK O bubmmorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCAMHEHHUSIX YIJIepo/ia
40 Kpemuuii u ero coeguHeHust bubmuorexa [JOK
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https://m.edsoo.ru/00ae080a

[TpakTudeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME

but6moreka [IOK

41 o
«BaxHelIe HeMeTaJIbl U UX https://m.eds00.1ru/00ae0bf2
COEIMHEHUY
KonrponsHas padora Ne3 o teme

42 «Ba>1<lz{el71mne ﬁeMeTaJ‘IJ‘IH U UX Bubmiorexa LOK

https://m.edsoo.ru/00ae0el 8
COCTUHEHUI
OO6m1ast XxapaKTepUCTUKA XUMHUUYECKHUX
3JIEMEHTOB — METAJIJIOB.
bubnunorexa LIOK
43 MeTtannmuueckas CBSI3b U METaJUINYECKasl
. https://m.edsoo.ru/00ael103e
KpHUCTaJuIM4ecKas pemérka. Gusnyeckue
CBOMCTBA METAIJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUI PSII HAIPSOKEHUH Bubmiorexa LIOK
P P p https://m.edsoo.ru/00ael 156
METAJIJIOB
O61ue cnocoObl MOTyYeHHs] METaJIOB.

45 Crnasel. Beruncnenus o ypaBHEHUAM bu6muoreka [IOK
XUMHUUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJAEPKUT MPUMECH

46 ITonsgaTue o0 KOppo3UU METAIIOB bubmmorexa LIOK

PP https://m.edso0.1ru/00ael1278
bub6nunoreka LIOK

47 €JI0YHbBIE METaJUIEI
1 https://m.edsoo.ru/00ael14b2

48 OKcHAbl U TUAPOKCUABI HATPUS U KA bubmmorexa LIOK

P P https://m.edsoo0.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAIIITBI — bubnuorexa [JOK

49 N o

KaJIbIIUN U Maruui https://m.edsoo.ru/00ael5e8
. but6mmoreka [JOK
50 Baxueiinme coeauHESHNS KaJIbIUS

https://m.edsoo.ru/00ael5e8
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51 O06001IeHrEe ¥ cucTeMaTh3alusg 3HaHUH
JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK
52
yCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTB BOIL)[LI U METOJILI €6 Brbmmorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUs
but6mmoreka [JOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bu6nuoreka [IOK
TAAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edso0.1ru/00ae1d86
57 Oxkcupl, THIPOKCUIBI U COJIU Keje3a bu6muoreka [IOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHEe 1 cucTeMaTh3alus 3HaHui
ITpakTnueckas padbora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bu6mmoreka [JOK
«Baxuelmnme MeTaJlIbI U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenust no ypaBHeHUSIM
XAMHYECKHUX PEaKIMi, €CIIU OJUH U3
60 eareHTOoB ai B U30BITKE WU COLAEPIKUT Bubmorexa LOK
p A UH p https://m.eds00.1ru/00ael1750
npuMecu. Beraucienust MaccoBou J10yu
BBIXO0/Ia TPOJIYKTa PeaKluu
61 O06001IeHEe 1 cucTeMaTh3alus 3HaHui
KonTponbhas padora Ne4 o teme
62 «Baxxneinine Metamisl 1 UX
COEIUHEHUS
63 Bemectsa u maTepuansl B bubnmnorexa [JOK
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBC€,I[HCBHOI71 KHU3HU YCIIOBECKa

https://m.eds00.1ru/00ae3f50

64 XUMHYECKOE 3arps3HEHUE OKPYIKAKOLIEH 1 bu6muoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posnp xuMuM B pelIeHUH dKOJIOTMYECKUX 1 bubnuorexa [JOK
npoOemM https://m.edsoo0.ru/00ae4270
. bubnuorexa [JOK
66 O000111eHIE U CUCTEMATH3ALIUS 3HAHUI 1 https://m._edsoo.ru/00ac0d0a
. bubnuoreka [JOK
67 O060011IeHNEe U CUCTEMATU3AIUs 3HAHHMA 1 https://m. edsoo ru/00adb33c
. bubmuoreka [JOK
68 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHui 1 https://m.cdsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Ilepeuens (KoaupukaTop) NpoBepsieMbIX TPeOOBAHUI K MeTaNPeAMETHBIM
pe3yJbTaTaM 0CBOEHHMSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl

OCHOBHOT0 0011ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K METANIPEAMETHBIM PE3yJIbTaTaM OCBOSHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs

1

Ho3znasamenvnwvie YY/|

1.1

Basosvie nocuueckue oeilicmeus

1.1.1

BBISBIATE M XapaKTeprU30BaTh CYIIECTBEHHBIE PU3HAKA OOBEKTOB (SIBIICHHIA)

1.1.2

VcranaBiauBarth CYIIIGCTBGHHBII;'I IMPpU3HAK KJ'IaCCI/I(i)I/IKaIII/II/I, OCHOBaHUA  JJIA
O606H_IeHI/I$I M CpaBHCHU:A, KPUTCPHUH IIPOBOAUMOI'O aHaJIM3a

1.1.3

C yueToM mpeyIoKEHHON 3aJayd BBIABIATH 3aKOHOMEPHOCTU M MPOTUBOPEUUS B
paccMaTpuBaeMbIX (pakTax, JaHHBIX M HAOIIOACHUAX;NpeansaraTb KpUTEpUHU JUIs
BBISIBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;BBIABIATH AeHUIUT HH(GOPMAIIHH,
JAHHBIX, HEOOXOAMMBIX JJIs1 pEIIeHUs TIOCTAaBICHHOM 3a/1aun

1.1.4

BrisaBagTe MPUYIUHHO-CJICACTBCHHBIC CBA3U IIPU U3YUCHUU SIBJICHUHN U nmponeccoB

1.1.5

HeHaTI) BBIBOAbI C HUCIIOJIB30BaHHEM ACOYKTHUBHBIX u WHAYKTHBHBIX
yMOSaKﬂmquHﬁ, YMO33.KHIO‘{GHHI>'I 110 aHaJIOTHuH, (pOpMy.TII/IpOBaTB THUIIOTE3BI O
B3aHMMOCBA3IX

CaMocTosTeIbHO BBIOMpaTh CIOCOO pemieHus y4eOHOM 3amayn  (CpaBHUBATh
HECKOJIbKO BAapUAHTOB pEIICHHS, BBHIOMpATh HAMOOJee MOAXOMANUN C Y4eTOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB)

1.2

Bazoevie uccreoosamenvckue oeticmsus

1.2.1

HpOBO}II/ITB mo CaMoOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
OKCHEPUMEHT, HEOOJIBIIIOE HCCIEJAOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEU
00BbEKTa W3Y4YEHUs, MPUUYNHHO-CIICICTBEHHBIX CBSI3€d M 3aBUCUMOCTEH OOBEKTOB
MEXIy COOOM

1.2.2

OneHrBaTh Ha TPUMEHHMOCTh W JIOCTOBEPHOCTh HH(OPMAIUIO, MOIyYECHHYIO B
XOJI€ UCCIIeZIOBAaHMS (IKCIIEPUMEHTA)

1.2.3

CamocrosarenbHo  (popMmysupoBaTh 0000LIEHHS W BBIBOJABI 10 pe3yJbTaTaM
IPOBEJCHHOTO HAOJIIOACHUS, OIBITA, HCCIEIOBAHUS, BIAJCTh HHCTPYMEHTAMH
OLIEHKH JIOCTOBEPHOCTH MOJyYE€HHBIX BHIBOJIOB U 0000IIEHUI

1.2.4

[IporHo3upoBaTh BO3MOXHOE JajIbHEHIEEe Pa3BUTHE IPOLIECCOB, COOBITHMM M HX
MOCTEJICTBUSL B  AHAJIOTMYHBIX WJIM  CXOJHBIX  CHUTyallUsiX, BBIJBUTATh
MIPENIOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCJIOBMSIX U KOHTEKCTAX

1.2.5

Hcnonb3oBath BOIIPOCHI Kak UCCIIEIOBATEILCKUI WHCTPYMEHT
MO3HAHUS;(DOPMYIIHUPOBATH BOMPOCHI, (PUKCUPYIONIUE Pa3pbiB MEXKIY PEAbHBIM U
KEJaTeIbHBIM COCTOSIHUEM CHUTYaIlH, OOBEKTa, CAMOCTOSTEILHO YCTaHABJIMBAThH
UCKOMOE ¥ JaHHOE;(hOopMHpOBATH THUIOTE3y 00 WCTHHHOCTH COOCTBEHHBIX
CYXJICHUI U CYXJICHUI IPYTUX, apr'yMEHTHPOBATH CBOIO MO3UIIMIO, MHCHUE

1.3

Paboma ¢ ungopmayuet

1.3.1

[IpuMeHsITh pa3inyHbIE METO/bI, MHCTPYMEHTHI U 3alpoChl MPU MOUCKE U 0TOOpE




MHGOpPMALMM WM JAHHBIX W3 HMCTOYHHKOB C YYETOM IPEAJIOKEHHOH ydeOHOU
3aJlauM U 3aJJaHHBIX KPUTEPUEB

1.3.2

BeiOupare,  aHanu3upoBaTh,  CUCTEMATU3UPOBAaTh U HHTEPHPETHPOBATH
MHPOPMALIMIO DPA3TUYHBIX BHJIOB U (OPM MPEICTABICHHUS;HAXOAUTh CXOJHBIC
apryMeHTBHI (ITOITBEPKAAOLINE WM ONPOBEPTaIOLINE OJIHY U TY K€ UCI0, BEPCUIO)
B PA3UYHBIX HH()OPMAITMOHHBIX HCTOYHHKAX

1.3.3

CamocTosTeIbHO BBIOMpaTh ONTUMANIbHYIO (hOpMy MpeacTaBiaeHuss HHGOpPMAIUU 1
WUTIOCTPUPOBATH PEIIaeMble 3a/1a4¥l HECTIOKHBIMH CXEMaMH, TuarpaMMaMu, HHON
rpaduKoi U ©X KOMOMHAIIMSIMU

1.3.4

OneHuBaTh  HaNEXKHOCTb HMHGOPMAIMM 1O  KPUTEPUSAM, HPEIIOKEHHBIM
NeAarorndyeckuM paboTHUKOM WIIH C(HOPMYITHPOBAHHBIM CAMOCTOSITENIEHO

1.3.5

D¢ dexTUBHO 3aIIOMUHATH U CUCTEMATHU3UPOBATh HHGOPMAIUIO

Kommynuxamuenvie YY/{

2.1

Obuwenue

2.1.1

BripaxkaTs ce0s (CBOIO TOUKY 3pE€HHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX

2.1.2

B xone auanora u (Win) IUCKYCCUU 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOn
TeMbl U BBICKa3blBaTh WJIEH, HALICJCHHBIE HA PELICHUE 3aJa4d U MNOJJEp)KaHHE
OJIarokKeNaTeIbHOCTH OOIICHUS;COMOCTABIISATE CBOM CYXKJICHUS C CYXKICHUSIMHU
IPYTUX YYACTHUKOB JIMaora, oOHapyKUBaTh pa3indyKe U CXOACTBO MO3ULUI

2.13

[TyOnu4yHO TpencTaBisATh pPe3yJbTAaThl BBINOJHEHHOTO OMNbITa (IKCIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa);CaMOCTOSITEIbHO BbIOMpPATh (QopMaT BBICTYIUIEHHUS C
y4eTOM 3ajlay MPEe3eHTAlUU U OCOOCHHOCTEH ayAUTOPUHN U B COOTBETCTBUH C HUM
COCTaBJIATh YCTHBIC WU NMUCBMCHHBLIC TCKCTBHI C MCIIOJB30BAHUEM HIIIIOCTPATHBHBIX
MaTEpHaJIOB

2.1.4

BocnpunnmMats 1 pOpMyIHpOBaThH CyXKIECHHS, BEIPAXKaTh YMOIIUH B COOTBETCTBHHU C
LEJIIMU U YCJIOBUSMH OOIIEHUS;PACIIO3HABATh HEBEpOaJlbHbIE CPEACTBA OOLICHMS,
[IOHMMATh 3HAYEHHUE COLMAJIbHBIX 3HAKOB, 3HAaTh M PaclO3HaBaTh IPEANOCHIIKU
KOH(IMKTHBIX CUTyallMd M CMSAr4aTh KOHQUIMKTBHI, BECTU IE€PETrOBOPHI;IIOHUMATh
HaMEpEHHs JPYTuX, HPOSIBISATh YBAXHUTEIbHOE OTHOIIEHHE K COOECeIHUKY U B
KOppEeKTHOH (popme hopMyIMpOBaTh CBOU BO3PAKEHUS

2.2

Cosmecmuas 0essmenbHOCMb

2.2.1

[lonuMaTe ¥ HCHOJAB30BaTh NPEUMYIIECTBA KOMAHIHOM WM HWHAWBUIYAJIBHOU
pa®oThl IpU pelIeHUH KOHKPETHOH mpoOsieMbl, 0OOCHOBBIBaTb HEOOXOIMMOCTb
NPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOICHUCTBUS TPH PEIICHHH MOCTaBICHHOU
3aa4M;[IPUHUMaTh 1L€JIb COBMECTHOW JEATEIBHOCTH, KOJUIEKTMBHO CTPOUTH
JEUCTBUS MO €€ JOCTHKEHUIO: PacHpelesaTh PO, OroBapUBaThCs, 00CYXIaTh
IpoLecC U pe3yJsIbTaT COBMECTHOM palbOoThl;yMeTh 0000IIaTh MHEHHsI HECKOIBKUX
YeJIOBEK, IMPOSABIATh TOTOBHOCTh  PYKOBOJUTBH,  BBIIOJHATH  IOPYYEHUS,
MOYUHATHCS;INIAHUPOBATh OPraHU3aLUI0 COBMECTHOM pabOThI, ONPENeNiATh CBOIO
poip (C ydyeroM TMpPEANOYTEHHH U  BO3MOXKHOCTEH BCEX  YYaCTHUKOB
B3aUMOJICHCTBHSA), pacpeAesATh 3a/laul MEX/ly WIEHaMH KOMaH/1bl, y4aCTBOBATh B
rpynmoBsIX Gopmax paboTsl (00CyaeHuss, 0OMEH MHEHUH, "MO3TOBBIE IITYPMBI" U
VHBIE);BBIIIOJIHATH CBOIO YacTh pabOThl, JOCTUraTh KaueCTBEHHOIO pe3yJsbTaTa 10
CBOEMY HANpaBJIEHUIO UM KOOPAMHHUPOBATH CBOM JEWUCTBUSA C JAPYTUMHU UYJIEHAMHU
KOMaH/Ibl;0IICHUBATh KaueCTBO CBOETr0O BKJIaJga B OOIIMH MPOIYKT MO KPUTEPHSIM,




CaMOCTOSITENLHO C(OPMYIMPOBAHHBIM yUYaCTHUKAMU B3aUMOJICHCTBUS; CPAaBHUBATH
pe3yabTaThl C UCXOMHOM 3a7a4eil ¥ BKJIAJ KaKIOTO YjeHa KOMAaH/bI B JOCTH)KCHHE
pe3yNbTaToOB, pPa3AensaTh cdepy OTBETCTBEHHOCTH M TMPOSBISATH TOTOBHOCTHh K
MPEAOCTABICHUIO OTYETA TIEPE]T TPYIIIOi

Pezynamuenvie YY/{

3.1

CCIMOOPZCZHMQ’CZI/}UE

3.1.1

BoisiBnsaTe  mpoOsieMbl IS peumieHusT B OJKM3HEHHBIX M Y4eOHBIX
CUTYallUAX;CaMOCTOSITENIbHO COCTaBIATh QJITOPUTM pEIleHUs 3ajaud (WM €ero
4yacTb), BBIOMpATh CIOCOO penieHHus ydyeOHOW 3aJauyd C Y4yeTOM HMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh IpejiaracMble
BAPUAHTHI PEIIECHUN

OpueHTHPOBATHCS B PA3IUYHBIX MMOAX0JaX MPUHITUS pelleHuil (MHIMBUAYAIBHOE,
MPUHIATHE pEUIeHHs] B TpyIIe, NPUHATHE PELIeHUH TPYIIOoi);COCTaBIsITh IUIaH
AecTBUl (MJ1aH peanu3aluyd HaMEUYEeHHOTO alrOpuTMa peleH s ), KOpPeKTUPOBATh
MIPEIOKEHHBIH ANTOPUTM C YYETOM IIOJY4YEHHUS HOBBIX 3HAHMM 00 H3ydaeMoM
00beKTe;IeN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHNE

3.2

Camokonmpoinb

3.2.1

Bnaners criocobamMu caMOKOHTPOJISI, CAMOMOTHBALIUU U PEDICKCUH

322

Baocuts KOPPCKTHUBbI B JCATCIBHOCTL Ha OCHOBC HOBBIX O6CTOHT€HBCTB,
N3MCHUBIINXCA chyauHﬁ, YCTaHOBJICHHBIX OIJ_II/IGOK, BO3HHKIIINX TpYI[HOCTE':ﬁ

3.23

JlaBaTh  aJeKBaTHYI  OICGHKY CHTyallkd ®  [peyiaratb  IUlaH — ee
HU3MCHCHUA,YYUTBIBATL KOHTCKCT W MNPCABUACTL TPYAHOCTHU, KOTOPBIC MOIYT
BO3HUKHYTh TIPH pEIICHHMH YYeOHOH 3a7ady, aganTUpOBaTh pEIICHHE K
MCHAIINMCS O6CTO$ITCJ'H:CTB3.M;O6BHCHHTL IPpHUYNHBI JOCTUKXCHUSA
(HeMOCTHMIKEHUS) PE3YIbTATOB JCSITEIBHOCTH, JaBaTh OILEHKY MNPUOOPETCHHOMY
OIIBITY, YMCTb HAaXOAWUTb IIO3UTUBHOC B HpOH30LHeILHJCI>'I CUTyalluu,0lICHNBATDH
COOTBETCTBHUE Pe3yJIbTaTa IeJ U yCIOBHIM

33

OMOYUOHATbHBLI UHMETIEKN

3.3.1

Paznuyarh, Ha3bIBATh M YIPABIATH COOCTBEHHBIMH SMOIMSIMHA U YMOLUSIMHU JPYTHX;
BBISBIIATh U AHAJIM3WPOBATh TMPUYHMHBI 3MOIMN;CTaBUTh CeOS HAa MECTO JPYroro
YeJIOBEKa, IMOHMMATh MOTHUBBI M HaMEpPEHHUs JApPYroro;perympoBaTh CIOCOO
BBIPAYKEHUS YMOIUIA

34

Ipunsimue cebst u Opyeux

3.4.1

OCo03HaHHO OTHOCHUTBHCS K JAPYrOMYy YE€JOBEKY, €ro MHEHHIO; MPU3HABATh CBOE
MpaBO Ha OWMIMOKY W TakKoe XK€ MpaBO APYroro; MpUHUMATh ceOsl U OPYrux, He
OCYXasi;0TKPBITOCTh c€0€ U IPYTUM;0CO3HABATh HEBO3MOXXHOCTH KOHTPOJIUPOBATH
BCE BOKPYT




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMOBPA3OBATEJIBHOMN ITPOI'PAMMBbBI

8 KIIACC
Kon "
IIpoBepsieMble mnpeaAMeTHbIE Pe3yJbTAThl OCBOCHHSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJjabTara
| [To Teme: «IlepBoHayanbHbBIE XUMUYECKHAE OHATHS
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(0OIHOpPOJIHASE U HEOJHOPOIHAS ), BAIEGHTHOCTb, OTHOCUTEIbHAS ATOMHAas
U MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpPHAsI Macca,
11 MaccoBas JI0JIsl XMMHUYECKOTO 3JEMEHTa B COCIWHEHHH, MOJISPHBIN
' 00BEM, XHMMHMYECKasi peakuus, Kiaccuukanus peakuuid: peakuuu
COCIMHEHMSI, PEaKUUU PA3NOKEHHUsS, PEaKIUU 3aMElIeHUs, PEeaKlHnH
oOMEHa, 5K30- U DHIOTEPMHUYECKUE pEAKIMH, TEeIUIoBOM 3]dekT
peakuuu, pacTBOp, MaccoBas J0OJiA1  BellecTBa  (IPOLIEHTHas
KOHIICHTpAIHs1) B paCTBOPE
12 WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHATUM U
' IPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUY BELLIECTB U UX MPEBPAILCHUI
13 UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsI COCTaBJIEHUS (PopMyI
' BEILIECTB U YPABHEHUN XMMUYECKUX pPEaKIUn
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MACChI BEIIECTB, IOCTOSHCTBA
' COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUYEHUSs1, 3aKOHAa ABOTaJpo
1.5 OTIpeIeNATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KJaccu(UIMPOBATh XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, M0 TETIOBOMY 3P deKTy)
17 BBIUMCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O MU MOJIIPHYIO MAacChl
' BEIIECTB
18 BBIUMCIIATH MAacCCOBYIO JOJI0O XUMHUYECKOTO 3JIEMEHTa Mo Qopmyiie
' COEINHEHNS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE
110 NPUMEHSTh €CTECTBEHHOHAy4YHbIE METOJbI TO3HAHUSI — HaONIOACHHE,
' U3MEPEHUE, MOAECIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )
2 [To Teme: «BaxHelre NpeacTaBUTENN HEOPTaHUYECKUX BEIIECTBY




2.1

PAaCKpPLIBATh CMBICII OCHOBHBIX XHMHYCCKHX MOHSTHM: OKCHJI, KHCJIOTAa,
OCHOBAaHUE, COJIb

2.2

ONpEAEATh NPUHAUIEKHOCTh BEUIECTB K ONPENECIEHHOMY KIIAcCy
COeIMHEeHUH 1o hopmyam

2.3

KJIacCU(UITMPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapaKTeprU30BaTh (OMUCHIBAThH) OOIIME XUMUUYECKHUE CBOMCTBA BEIECTB
pa3JUYHBIX  KJIACCOB, MOJTBEPKIAst  ONHCAHWUE  MpPUMEpPaMH
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMHUYECKUX PEAKIUIA

2.5

IIPOrHO3UPOBATh  CBOWMCTBA  BEIIECTB B  3aBUCMMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXXHOCTHU THPOTEKAHUSA XUMHUUYECKHUX
IIPEBPALIEHUAN B PA3JIMYHBIX YCIOBUAX

2.6

cleloBaTh  MpaBWJIaM  TOJIb30BaHUS XUMUYECKOM TMOCyIOH U
7abopaTOpHBIM 000pYIOBaHHEM, a TaKXKe MpaBuiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIHMSIMHU TIO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJNYYCHHI0 W COOMPAHUIO
razo00pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHON MAaCCOBOU J10JIE paCTBOPEHHOTO BEIIECTBA,
IUTAHUPOBAaTh W TPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIEJNIOYEH W KHUCIOT C  MOMOIIBIO
WHIUKATOPOB (J1akMyc, peHon(pTaaenH, METUIIOPaHX U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKOW pEaKLUN

IIo Teme: «lleppogmueckunt 3axkoH u llepuonmueckas cucrema
xumudeckux snemeHtoB . WM. MenngeneeBa. CtpoeHue aroMoB.
Xumunyeckas cBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIAMD)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKHUX IIOHATHH: AP0 aToMa,
AJIIEKTPOHHBI CJIOM aroMa, aroMHasg opOuTagb, paguyc aroma,
XUMHYECKasi CBSI3b, IOJISIPHAs M HENOJSIPHAS KOBAJICHTHAS CBSA3b,
3JEKTPOOTPULIATENBHOCTh, HOHHAS CBS3b, HOH, KATHOH, AHUOH, CTETIEHb
OKHUCJICHUS

3.2

KHaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI

3.3

OMHCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ileproamdeckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3nyaTh [OHATHUS «TJaBHAs
noarpynmna (Arpynmna)» u «rnobounas noarpyimmna (brpymnma)y, «Manbiey
U «OO0JBIINE» TEPUOIBI

34

packpeiBath cmbica Ilepunonnueckoro 3akona J[.MI. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB




XUMHUYCCKHUX 3JICMCHTOB OT HUX ITIOJIOXKCHHUSA B HCpHOI{HqGCKOﬁ CHUCTEMC

COOTHOCUTh  00O3HA4YeHMs, KOTOpble  HMMEIOTCSI B  TaOuHIe
«Ilepnonnueckas cucrema xumudeckux sneMeHToB .M. MenneneeBa»

3.5 C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOIee YHCIO JJIEKTPOHOB U
pacrnpeiesieHue UX 1O JIEKTPOHHBIM CJIOSIM)

3.6 ONpPEIENATh CTENEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX

37 ONpEeNeNATh BUJ XUMHUYECKOM CBA3M (KOBAJICHTHasT W HWOHHas) B

' HEOPTraHUYECKUX COCTUHEHUSIX

9 KIIACC

Kon .
IIpoBepsieMble TpeAMeTHbIE Pe3yJabTATHI OCBOCHHSI OCHOBHOH

NPoOBePsSIEeMOro .
o0pa3oBaTeJIbHOI MPOrPpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

pe3yJabTara

| ITo Teme: «BemecTBo 1 XuMHUECKask peaKUs»
pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IOHSATHI: PacTBOp,
ANEKTPOJUTHL, HEIIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs] JIUCCOLUALIMS,
peakiMu HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMble 17§ HeoOpaTUMbIe peakiuu,

1.1 OKHCIIUTEIbHOBOCCTAHOBUTEILHBIE peakiuu, OKHUCIIUTEIb,
BOCCTAHOBHUTEIb, OKHUCJICHHME W  BOCCTAHOBJICHHME,  aJJIOTPOMUS,
aMm(pOTepHOCTh,  XMMHYECKass  CBA3b  (KOBaJeHTHas,  HMOHHAafi,
METAJNINYeCKasi), KpHUCTAIUIMYEeCKass pemeTka, CIUIaBbl, CKOPOCTb
XAMUYECKON PEaKInu

12 WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TMOHSATUUA H

' IPUMEHSTH 3TH NOHATHUSA IPU OMKMCAHUY BELIECTB U UX MPEBPAILICHUI
COCTaBJISITb yPaBHEHUA AJIEKTPOJUTHYECKON JHUCCOIMALIMU KHUCIIOT,

1.3 IEJIOYE W COJIEM, TOJHBIE M COKpAIIEHHBIE YPABHCHUSA pPEaKUUN
MOHHOTO0 OOMeHa

14 pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIui

' MIOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX peakuun

1.5 ITPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKIUN

) I[To temam: «Hemeramnbl m ux coeguHeHus» U «Meramabl U HX
COCIMHEHUSD)

2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKUE XUMUYECKUE




CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAs OINUCAHHE
IpUMEpPaMH MOJIEKYJISIPHBIX W MOHHBIX YPaBHEHHMI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUN

2.2

COCTaBJIATb YPAaBHCHHUA peaKuHﬁ, IMOATBCPKAAOMINX CYIICCTBOBAHMC
I€HETUYECKOM CBSI3U MCKIY BCUICCTBAMHU Pa3JIMYHBIX KJIACCOB
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MPOTHO3UPOBATh CBOMCTBA BENIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBPAIICHUN B Pa3JIMYHBIX
YCIIOBUSX

2.4

CIeoBaTh TPAaBWIAM  TIOJIB30BAHUS  XHMHYECKOM TOCYIO0M U
na0opaTopHbIM 00OpYy/IOBaHUEM, a TakKe IMpaBWJIaM oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBIMOJTHEHUIO
7a00paTOPHBIX XHMHYECKHX OIBITOB IO TIOJYYCHHIO U COOMPAHHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIUHU, TMOATBEPKIAIOIINEG KadyeCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMU/I,
uoaua, KapOonar, d¢ocdar, cuiaukar, cyiabdar, THIPOKCHUIUOHBI,
KaTHOHBI aMMOHWMSI, HOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PacTBOpPaX HEOPTaHUYECKHUX BEIECTB

[To Teme: «XuMUS U OKpYXaIOIasi CPEA»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHYecKnX noHsTui: 11K Bemecrtsa;
KOPPO3Hsl METAILIIOB

3.2

MPUMEHSATh OCHOBHBIE ONEPAIMM MBICIIUTEILHON JEATETbHOCTH —
aHaIu3 W CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CHUCTEeMaTU3aIHIO,
BBISIBJICHUC MPUYUHHO-CIICACTBEHHBIX CBS3CH — JJIT M3YYCHHS CBOWCTB
BCIIECTB W XHMHYECKUX pPEaKIMi; €CTCCTBCHHOHAYYHBIC METOMIbBI
MO3HAHUS — HAOJIIOJCHUE, U3MEPEHHE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN U MBICIICHHBIN )




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA
8 KUIACC

Kon

IIpoBepsieMbIH 3JIEMEHT COAEPKAHMSA

1

HCpBOHa‘-IaJ'IBHBIG XUMHWYCCKHUEC ITOHATHS

1.1

[Ipenmer xumuun. Poinb XuMHM B )KM3HU 4YeJIOBEKA. XUMUs B CUCTEME HAayK. Tena
v BenlecTBa. PU3NUYECKre CBOMCTBA BEMIECTB. ATPETaTHOE COCTOSIHUE BEIIECTB

1.2

[Tonatne o mMerogax mo3HaHWsA B XUMHUHU. Uucteie BemecTBa U cMecu. CriocoObl
pa3aesieHusl CMecen

1.3

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJeMEHThl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumuueckass ¢opmysna. BajaeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BeecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEUHEHUU

1.5

KomnuectBo BemiectBa. Monbk. MosipHass macca. B3auMOCBSI3b  KOJIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IuHUIl BemecTBa. Pacuétel mo dopmynam
XUMUYECKUX COCTUHEHUN

1.6

POU3UYECKUE U XUMHUYECKUE SIBJICHUSA. XHMHUUYECKAsd PEaKUUs U €€ MPU3HAKMU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHMMHUYECKUE ypaBHEeHMs. Kiaccudukarus
XUMUYECKUX PEAKIIUN (COSTUMHEHHMS, Pa3I0KECHUS, 3aMEIICHHUs, 0OMEeHa)

1.7

XUMHUUYECKHUIN 3KCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKON MOCYJOW, C MpaBUIIaMHU
paboTel B JabopaTopur W nOpuéMaMu oOpalieHus ¢  Ja0opaTOpPHBIM
o0OpyJOBaHUEM, H3yY€HHE U oONHcaHue (UIUYECKUX CBOMCTB 0Opa3loB
HEOPTraHWYECKUX BEIIECTB, HaOIMI0eHUE (pu3nUecKuX (TUTaBJICHHE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTYNKE, KUIEHWE M KOHJEHCAlMS BOJbI) H
XUMHUYECKUX  (TOpEHHE  CBE€YM, MPOKAJIMBAaHME  MEIHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJIa C KHUCJIOTOW) SIBJICHMM, HAOIIOJEHHE U OIHMCAHUE
MPU3HAKOB  NPOTEKAHMs XUMUUYECKUX  peakiui  (paslioKeHue  caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THIPOKCHUIA
menu(Il) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM cosiu Menu(ll),
U3y4YEHHUE CIOCOOOB pasfieleHusi cMecel (C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbIIAPUBAHUE,  JUCTWULAIMS,  Xpomarorpadus), MNPOBEACHUE  OYUCTKU
MOBApPEHHOM COJIM, HAOMIOJICHUE W OIMWCAHUE PE3yIbTaTOB MPOBEICHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3JaHUE MOJEIIEN MOJIEKYJ
(mapocTepKHEBBIX)

Baxueiimme nmpecTaBuTeNI HEOPraHUYECKNUX BEIIECTB

BOBI[YX — cMech raszoB. CocraB BO3ayXa. KI/ICJ'IOpOI[ — OJJICMCHT H IIPOCTOC




BemecTBo. Haxoxxnenuwe kuciopoga B mnpupone, (GU3HUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenue kuciopona. CrocoObl
IOJlyuYEHUsl KHUCIOopoJa B J1adopaTopuu M NPOMBINUIEHHOCTH. Kpyrosopot
KuciaopoJa B mpupojie. O30H — aJu1oTpoInHas MoAu(pUKalus KUCI0poaa

2.2

TemnnoBoi 3pPexT XuMHUYECKON peakliii, TEPMOXUMUUECKUE YPaBHEHUS, IK30- U
DHAOTEPMUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arps3HEHHE BO3]yXa,
yCUJIEHUE TApHUKOBOTO 3(eKTa, pa3pylIeHUE 030HOBOTO €0

2.3

Bomopon — amemMeHT W mpoctoe BemiecTBo. HaxokaeHue Boaopona B MPHPOJE,
du3nUecKre 1 XUMUUECKIE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI moTydeHus. KucmoTsr
U COJTN

2.4

MouspHblil 00bEM Ta30B. Pacu€éThl 0 XUMHUYECKUM YpPaBHEHUAM

2.5

dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HackieHnnsie
Y HEHACBHIIIEHHBIE PacTBOPBI. PacTBOpMMOCTh BEmIECTB B BOoAE. MaccoBast J10Jis
BEIIECTBA B pacTBOpe. XHUMHUYECKHE CBOMcTBAa BOAbl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJIE M B KU3HU uesioBeKa. KpyroBopoT BOAbI B MPHUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJ

2.6

Knaccudukanus ©Heopranuueckux coeauHeHuid. Oxcuapl. Knaccudukanus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIC, KHCJIOTHbIE, aM{pOTEepHbIE) U
HecosieoOpaszyromue. HomeHkiatypa okcunoB. Pu3nyueckne U XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne okcugoB

2.7

OcHoBanusi. Knaccudukanus ocHoBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenxkiarypa ocHoBanuil. duznyeckne U XMMHUYECKUE CBOMCTBA OCHOBAHMMU.
[Tosrydyenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucior. Homenknatypa kucior. dusznueckue u
XUMHUYECKHe cBoMcTBa KuciaoT. Psaag axktuBHoct MetauioB H.H. bekerosa.
[Tomy4yeHue KUCIOT

2.9

Comu. Homenkiarypa coneid. PU3MYECKHE W XUMHUYECKHE CBOMCTBA COJIEH.
ITonydenue cosei

2.10

['eneTnueckas CBA3b MCKIY KIaCCaMU HCOPIraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUH KCIIEPUMEHT: Ka4eCTBEHHOE OIpEIeTICHUE COACpKAHUsI KUCIOpoa
B BO3IyXe, IOJIyueHHE, COOHpaHue, pacro3HaBaHHE W M3yUYEHUE CBOWCTB
KHCJIOpOJia, HAOMI0eHNEe B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHUSA
BO3HMKHOBEHUS M MPEKpAILEHUs TOpeHus (Iokapa), 03HaKOMJIEHUE ¢ o0pa3uaMu
OKCHJIOB M OIMCaHWE HMX CBOWCTB, MOJyuYeHHE, COOMpaHue, pacro3HaBaHUE U
U3yYeHHE CBOWCTB BOJOpoJa (TOPEHHE), B3aUMOJICHCTBUE BOAOPOJA C OKCHUIOM
menu(Il) (Bo3MOXXHO MCITOB30BaHNE BUJICOMATEPHUAIIOB), HAOIIOIeHUE 00pa3IloB




BEILIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEH pacTBOPEHUs
BEIIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, TIPUTOTOBJIECHHUE PACTBOPOB C
ONPENICIIEHHON MacCOBOW JIOJIEM PACTBOPEHHOTO BEUIECTBA, B3aMMOJCHCTBHE
BOJbI C MeTaulaMd (HaTpueM | KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), OMPEACICHUE PACTBOPOB KHUCIOT W IIEIOYEH C MOMOIIbIO
WHIAKATOPOB, HCCIIEJIOBaHUE OOpPA3lOB HEOPraHWYECKUX BEIIECCTB PA3IUYHBIX
KJIaCCOB, HAOJIOICHUE U3MEHEHHUS OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT U
niesnoveit, mzyuyenue B3zaumopeicTBusa okcuaa menu(ll) ¢ pactBopom cepHoi
KUCJIOTBI, KHCJIOT C METajulaMH, PEaKIUid HEWTpaIU3aluu, IMOJyYECHUE
HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHHE OJHOTO METAJUIA APYTUM M3 PacTBOpa
COJIM, PEIICHUWE SKCIEPUMEHTAJIbHBIX 3aJad4 Mmoo TeMe «BaxHeuuune KIacchl
HEOPraHUYECKUX COCTUHEHU I

[Tepuognueckuii 3akoH u [lepuoauueckas cucreMa XUMUYECKUX diieMeHToB J1.H.
MenneneeBa. CtpoeHue aToMoOB. XHUMHYecKas CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIINHU

3.1

[TepBble MOMBITKK KJIaCCU(PUKAIIMN XUMUUECKUX dJIeMEHTOB. [loHATHE O Tpymmax
CXOIHBIX DJEMEHTOB (IIETIOYHbIE U IIETOYHO3EMENIbHbIE METaJUIbl, TaJOreHbI,
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMQpOTepHbIE OKCHIBI U
TUAPOKCHUIBI

3.2

[Tepuognueckuii 3akoH. [lepuonnyeckass cucrema XxumMuueckux siaemeHToB .M.
MenneneeBa. Kopotkonepuonnas u niuuHHonepuoaHas dhopmsl [lepuoanueckoii
cucrembl xumuudeckux diemeHToB J[.M. MenneneeBa. Ilepuonsl u rpynmsl.
@OU3NYECKUA CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA W TPYIIIBI
AJIEMEHTA
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Crpoenune aromoB. CoctaB aTomMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JIOYEK aToMOB TMepBhIX 20 XUMHUYECKHX 3JIEMEHTOB
Ilepnognueckorn cucremnl .M. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noynoxeHuto B [lepuoanueckoit cucreme [1.1. MenaeneeBa
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3aKOHOMEPHOCTM HU3MEHEHMsS pajadyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKMX CBOMCTB II0 TpynnaM M IMEPHOJAM.
3nauenue llepuonnueckoro 3akoHa u llepmoandeckod CHCTEMBI XMMHUYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku U mnpaktuku. (.M. MenneneeB — y4€HbI U
IpaKIaHUH

3.5

Xumuyeckass cBs3b. KoBaneHnTHas (mojsipHas W HEMOJSpHAas)  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBA3b

3.6

Crenenr okuciaeHus. OKHUCINTEIFHOBOCCTAHOBUTEILHBIC PCaKInu. Hpoueccm




OKHCJICHHUS M BOCCTaHOBJICHUA. OKMCINTEIN U BOCCTAHOBUTEIU

3.7

XHWMHUYECKUI SKCHEPUMEHT: H3ydyeHHe oO0Opa3loB BEUIECTB METALIOB H
HEMETAJUIOB, B3aUMOJECHMCTBUE THAPOKCHAA LHMHKA C PacTBOPaMU KHUCIOT U
LIEI0YEH, MPOBEAEHUE ONBITOB, WIUIIOCTPUPYIOMIUX IPUMEPBl OKUCIUTENBHO-
BOCCTAaHOBUTENbHBIX peAKIUH (TOpEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHNS )

9 KUIIACC

of

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

BemecTBo 1 xummnueckas peakuus. [loBropenune

1.1

Ilepuonnueckuii 3akoH. [lepuoguueckas cucrema XUMuU4deCKux 3jeMeHToB J[..
MenpneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOWCTB
XAMUYECKUX 3JIEMEHTOB MEPBBIX TPEX TMEPUOJOB, KAIMSA, KadblUid H WX
COCIMHEHU B COOTBETCTBUU C IOJOKEHUEM »3JIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECKON PEIIETKHU U
BUJAa XUMHUYECKOW cBs3U. Knaccudukanus M HOMEHKIATypa HEOPraHUYECKUX
BELIECTB (MEXIyHApoAHas W TpUBHUANbHAsA). XMUMHYECKHE CBOMCTBA BEUIECTB,
OTHOCAIIMXCS K  Pa3jM4HBIM  KjJaccaM  HEOPraHWYEeCKHX  COCJUHEHUH,
IE€HETUYECKas CBA3b HEOPraHNYECKNUX BELIECTB

1.3

Knaccudukanus XuMuueckux peakiuil Mo pas3iuyHbIM Mpu3HaKaM (M0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TemioBoMy 3(deKTy, Mo
U3MEHEHHIO CTEIICHEH OKMCIICHUS XMMHUYECKUX JIEMEHTOB, IO 00pPaTUMOCTH, TO
YYacTUIO KaTalu3aropa). IK30- U YHIOTEPMUUECKUE PEAKIINH, TEPMOXHUMHUIECKUE
ypaBHeHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

1.4

ITonsarue 06 06paTI/IMI)IX )41 H€O6paTHMLIX XUMHUYCCKHUX PCAKIUAX. Ilonsitue o
T'OMOI'CHHBIX MW I'CTCPOICHHBIX PCAKIHAX. [IoHsiTHE O XUMMYECKOM PaBHOBCCHM.
cDaI(TOpI)I, BJIMAIOOIMC Ha CKOPOCTH XUMHYECKOM PCaKIUU MW II0JIOKCHUC
XUMHYCCKOI'O PaBHOBCCHA

1.5

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE peakiuu, AJIEKTPOHHBIT OanmaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHOW  peakuuu.  CocTaBlieHHE  ypaBHEHHM
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIUid C  HMCIOJb30BaHUEM  METO/Aa
AIEKTPOHHOTO OanaHca

1.6

Teopusi PNEKTPONUTUUECKONM TUCCOUUALMU. DIEKTPOJIUTBI U HEIIIEKTPOJIUTHI.
Karnonsl, aHnonsl. MexaHu3M IUCCOLMALMM BEUIECTB C PA3JIMYHBIMUA BHIAMU
xuMudeckoi cBs3u. CreneHs aucconuanuu. CUIbHBIC W CIa0ble AJICKTPOIHUTHI.
Peakuuu monHOro oOMeHa. YCIOBUS TPOTEKaHHsS PEaKIMid HOHHOTO OOMEHa,




IIOJIHBIE W COKpAIIEHHBIE HWOHHBIE ypaBHEHHs peakiui. CBOHCTBa KHUCIOT,
OCHOBAaHMM M COJIM B CBETE€ TMPEACTABICHUNH 00 DIICKTPOJIUTHUECCKOMN
nucconmanuu. KauecrBeHHble peakuuu Ha HOHBL. [IoHATHE O THApOIU3E conen

1.7

XVWMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHHE C MOJEISMU KPUCTALITUYECKUX
pPEMIETOK HEOPraHMYEeCKUX BEIIECTB — METANIOB M HEMETauloB (rpadura u
anmMasa), CJIOXHBIX BEIIECTB (XJIOpUAA HATpUs); HMCCIEJOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOM peaklud OT BO3JICUCTBHUS pPa3IUYHBIX (PaKTOPOB;
UCCIIEIOBAHUE  DJIEKTPOIPOBOJHOCTHM  pacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALIMM  KHUCIIOT, WIeJoYed ©  cojied (BO3MOXKHO  HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB);  MPOBEJAEHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPU3HAKU
MPOTEKaHUsl peakuuii MOHHOro oOMeHa (0Opa3oBaHME OCajJKa, BbIAEJIEHUE Ta3a,
o0pa3oBaHME BOJbl); OMNBITOB, WUIIOCTPUPYIOMIMX HPUMEPHl OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PpEaKIUil (rOpeHue, peakluu pa3ioKEHUs, COCIUHEHHS);
pacro3HaBaHHE€ HEOPTraHUYECKUX BEUIECTB C MOMOIIBID KaYE€CTBEHHBIX peaKUui
Ha MOHBI; PEIICHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4

Hemeramnsl u ux COCIUMHCHUA

2.1

O6miass  xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (puznueckue CBONMCTBA MPOCTHIX
BCIIECTB — TaJlOTCHOB. XHMHMYECKHE CBOICTBA Ha MpUMEpe XJopa
(B3amMoOCiCTBHE C MeTajulaMH, HeMeTaJlJlaMH, Iejo4amMu). XJIOPOBOIOPOI.
CosisiHasg KHUCJIOTa, XUMUYECKUE CBOICTBa, MOJydYeHUE, MpuMeHeHue. JleicTBue
XJIOpa U XJIOPOBOJIOPOJa HAa OpPraHM3M 4YesioBeKa. BaxHeWmume XJIOpUIbl M HX
HaXO0XJICHUE B MPUPO/IC

2.2

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CtpoeHne u (PU3NYECKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa U CEPhl. AJIOTPOITHBIE MOIU(DHUKAIINN KHCIOPOIa
U cepbl. XMMUYECKHE CBOWCTBa cepbl. CepoBOIOpOA, CTpoeHHE, (HU3HUECKUE U
xuMuueckue cBoiictBa. OKCHUIBI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (uU3MYECKMEe U XUMHUYECKHE CBoOMcTBa (oOIue Kak
NpeiCTaBUTENd Kiacca KUCIOT W crneruduyeckue). XUMUYECKHUE PEaKIuH,
JeXKallue B OCHOBE IMPOMBINIJIEHHOTO CIMOCc00a IMOMYy4YeHUsI CEPHOU KHUCIOTHI.
[Tpumenenue. Conu cepHOM KHUCIIOTHI, KaUeCTBEHHAs] PEaKIMsl Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COCIMHEHUNA B MPUPOJIC. XHMHUUYECKOE 3arps3HEHHE
OKpY>Karollel cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE IOXIH, 3arpsi3HECHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaICHUS
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OO6mrast xapaktepucTtuka d37IeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paCIpPOCTPAHEHUE B MPUPOJIE,




¢u3znueckue U XuMUYeckue cBorcTBa. KpyroBopor azora B mpupoje. AMMUaK,
ero (Qu3nyeckre W XUMUYECKHUE CBOICTBa, MoiydyeHue U npumenenue. Conu
aMMOHHS, UX PU3NYECKUE U XMMHUUYECKUE CBOWCTBA, NpuMeHeHue. KauecTBeHHast
peakiusi Ha MOHbl aMMOHUS. A30THasl KUCJIOTa, €€ MoJlyuyeHue, (pu3nueckue u
XMMHUYECKHE CBOMcTBa (oOlIMe Kak MpEeACTaBUTENsl Kjacca KHCIOT U
cnenuduueckue). lMcmnonb3oBaHue HUTPATOB U COJEM aMMOHMSI B KayecTBe
MUHEpaIbHBIX YyI0OpeHHd. XHMHUYECKOE 3arps3HEHUE OKpPYXaIoLEeld Cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE MJOXIW, 3arpsS3HEHUE BO3/yXa, IMOYBBI H
BOJIOEMOB)

24

®octop, amnorponHsie Momudpukanud Qocdopa, U3NIECKUE W XUMUUYECKHUE
ceoictBa. Oxcun ¢ocdopa(V) u docdhopHas kuciora, Qu3MUECKUEe U
XUMUYECKUE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ocdaToB B KauecTBe
MUHEPAJIbHBIX YI00pECHUIA

2.5

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE CTENEHW  OKHUCIEHHS.  YTIIEepoHd,  aUIOTPOIHBIE
MOIU(UKALIUK, PACHPOCTpAaHEHUE B MpuUpoje, (PU3MYecKkue MU XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupoje. OKcuabl yriepoaa, ux
¢uznueckue W XUMUYECKHE CBOMCTBA, JEWCTBHE HA IKUBBIE OPTraHU3MBI,
MOJlyYeHUE U MPHUMEHEHHE. DKOJOTHYecKHe MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yriepona(IV); rumore3a ria00albHOrO NOTEIUVIEHUS KIMMAaTa; MNapHUKOBBIN
s dekrt. YronbHas KUCIOTa U €€ COJIM, UX (PU3HYECKUE U XUMUYECKHE CBOMCTBA,
noylydeHue ¢ mnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIIEHHOCTH U CEIHCKOM
XO0351CTBE

2.6

[lepBoHauanbHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoaa (MeTaH, 53TaH, JTWICH, AalleTWICH, 3TaHOJ, TIJMUIEPUH, YKCYCHas
kucnota). Mx coctaB m xumuueckoe crpoeHue. [loHsiTue 0 OHOIOTHYECKH
BaYKHBIX BEIIECTBAX: KUpax, OeNKax, YIJIeBoJlax — U UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COECTMHEHUI

2.7

Kpemuuii, ero ¢pusnueckue m XUMHUYECKHE CBOMCTBA, MOJyUYE€HUE U TIPUMEHECHUE.
Coenunenusi kpemHus B mnpupoae. OOmume mnpeacraBieHus o0 OKCHIE
kpemHuA(IV) n xpemaueBoirt kuciore. CHUIUKATBI, UX HCIIOJIB30BaHUE B OBITY,
MEIUIIMHE, TPOMBIIIJICHHOCTH. BakHelliue CTpOUTeNbHBIE  MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [Ipobmembr OGe3omacHOTO
WCIIOJB30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B TOBCETHEBHOMN KU3HU

2.8

XUMUYECKUI 3KCHEPUMEHT: H3y4YeHHE OO0pa3lloB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; NPOBEICHHE KAYECTBEHHBIX PEAKIHMM Ha XJIOpUI-




MOHbl W HAOJIOJEHUWE MNPU3HAKOB HMX MPOTEKAHUS; OIbIThL, OTpPaXKAIOLIUE
¢u3nyuecKkrue U XMMUYECKHE CBOMCTBA TaJlOT€HOB M UX COEIMHEHUN (BO3MOMXHO
UCIOJIb30BAaHUE BMJIEOMATEPUAIOB); O3HAKOMJIEHHE C O00pa3laMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJIEHME C oOpa3uaMu cepbl U €€ COECIUHEHUSIMU
(BO3MOXKHO  HCMOJb30BAaHUE  BUJCOMATEpPHANIOB); HAONIOJEHUE  Ipolecca
oOyrIMBaHMS caxapa IOJ] NEeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
U3YYEHUE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpPHON KHUCIOTHI, NMPOBEACHUE
KAUeCTBEHHOW peakluu Ha CcyiabpaT-uOH M HaOMIOAEHUE TNpU3HaKa eé€
OPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKHUMHU CBOWCTBaMH a30Ta, Gocdopa U ux
COEIUHEHUM (BO3MOXHO HCIIOJIb30BAHME  BHJIEOMATEpUANIOB), OOpa3Lamu
a30THBIX U (POCHOpHBIX YIOOpEHMIt; MoydeHue, coOupaHue, paclo3HaBaHue U
U3y4YeHUE CBOMCTB aMMHAaKa; MPOBEJCHUE KadyeCTBEHHBIX pEaKLMil Ha WOH
aMmmMoHMad ©  (QochaT-MOH W H3yUYEHHUE TPU3HAKOB HMX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHUANIOB); M3YUYEHHE MOJENEH KPUCTALIIUMYECKUX
pemérok anMasa, rpadura, QyssiepeHa; 03HAKOMJIEHHUE C MPOLIECCOM aJCcopOIUu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM IPOTHBOIA3a;
NOJyuyeHue, coOMpaHue, paclio3HaBaHUE U W3YYEHHE CBOMCTB YTJIEKHCIIOTO Ta3a;
NpOBEJCHNE KAaUEeCTBEHHBIX peakluii Ha KapOOHAT- U CHUJIMKAT-UOHBI U U3yUYEHHE
IIPU3HAKOB HMX IPOTEKAaHUS; O3HAKOMJIEHHME C MPOAYKIHMEH CUIMKATHON
MIPOMBIIUIEHHOCTH; PEUIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «BakHelmme
HEMETaJUIbl U UX COEIUHEHUS

MerTaisl 4 ux COCINHCHUA

3.1

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAUIOB Ha OCHOBAHUM UX
nonoxenuss B llepuonnuecko cucrteMe XuMHYECKUX diemeHToB JI.I.
MenneneeBa u ctpoeHus: aromoB. CTpoeHHe MeTauioB. Merauindeckas CBA3b U
METAJJIMYECKas:  KpPUCTA/NIMUECKass  pelI€TKa.  DJIEKTPOXUMHUYECKUI  psif
HaIpsSKEHUM METAJUIOB

3.2

duznyueckre U XUMUYECKHUE CBOMCTBAa MeTayioB. OOImMe CrocOOBbl MOMyYECHHUS
MeTauioB. [IoHSATHE O KOPpPO3WK METALIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CraBsl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHHUE B
OBITY U IPOMBIIICHHOCTH

3.3

[Ilerounpie MeTauibl: MOJIOKEHHWE B llepuoaudeckon cucTEME XUMHUYECKUX
anementoB .M. MenneneeBa; CTpO€HHME HX ATOMOB; HAXOXKIEHHUE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHIbI U
TUAPOKCUABl HaTpusd W Kanusa. [IpumeHeHWe WIENOYHbIX METAUIOB M HX
COE€IMHEHUN




3.4

IllenoyHO3eMENIbHBIC  METAJUIBI MarHui W KaJbLMKW:  MOJOXXCHHUE B
[Tepuomnueckon cucreme xumMuueckux aneMeHToB .M. MenaeneeBa; ctpoeHue
MX aTOMOB; HaxoxJcHue B npupoge. Dusmueckne U XUMHUYECKHE CBOMCTBA
MarHus 1 Kajnpliusl. BaxkHeumme coefuHeHNs Kaabliusl (OKCHI, THAPOKCH, COJIHN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AJOMUHUIN: TIONI0)KeHHe B [lepuoandeckoit cucreme XxuMuueckux 3iemMeHToB /.M.
MeHnneneeBa; CTpPOCHHME aToMa; HaxOoXJeHWEe B Tmpupoje. DPuU3MYECKHUEe U
XUMHUYECKHE CBOMCTBA alfOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHIA W THUAPOKCHIA
AJTIOMUHUS

3.6

XKenezo: nonoxenue B Ileproguyeckoit cucreme xumuueckux snemeHton J[.U.
MeHneneeBa; CTPOEHME aToma; HaxoxjaeHue B npupoae. Dusumueckue u
XUMUYECKUEe cBoMcTBa »xene3a. Okcuapl, ruapokcuabl u conu xene3a(ll) u
xene3a(Ill), ux cocra, cBOMCTBA U MOTyUYCHHE

3.7

XVMMHUYECKHUIN SKCIEPUMEHT: O3HAKOMJICHHE C O0pa3laMyd METaiOB U CIUJIaBOB,
uX (GU3NYECKUMU CBOMCTBAMH, H3YyYCHHE pPE3yJbTaTOB KOPPO3HH METAILIOB
(BO3MOXHO MCTOJIb30BAaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJa KalblUd W HATPUI C BOAOM  (BO3MOXKHO  WCIOJB30BAHHE
BUICOMATEPHUAJIOB); MCCIEAOBAaHNE CBOMCTB >XKECTKOW BOBI; MPOIIECCa TOPESHHS
xKeleza B KHCIopoie (BO3MOXKHO MCIOJb30BaHNE BUACOMATEPHUAIIOB); MTPU3HAKOB
NPOTEKaHUsI Ka4eCTBCHHBIX PEaKIMi Ha HMOHBI (MarHus, KajbIls, aTOMUHUS,
nunHka, xkenesa(ll) u xenesa(lll), meau(Il); Habmronenne u onvcaHue MPOIECCOB
OKpalluBaHUs IUJIAMEHW WOHAMH HATpHs, Kaluid MW Kaiblus (BO3MOXHO
WCIIOJIb30BAaHUE BHUJICOMATEPUAIOB); HCCIENOBaHWE aM(pOTEPHBIX CBOMCTB
THAPOKCHIA ATIOMHHHUS W THUAPOKCHAA ITMHKA;, PEIICHHWE SKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe « BaykHeHIne MeTaTbl ¥ KX COCTMHCHHS

XUMUS ¥ OKpyXkKarouas cpena

4.1

HoBeie Marepuansl u texHosoruu. BemiectBa M marepuasibl B IOBCEIHEBHOU
KA3HU 4YesnoBeKa. XMMHS U 3740pOBbE. be30nacHOe HCIOJIb30BAaHUE BEIIECTB U
XUMUYECKUX peakiuid B ObITy. llepBas momoImp Mpu XUMHYECKHX OXKOTax H
OTPaBJICHUSAX

4.2

OCHOBBI 3KOJIOTUUECKOW TPAMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl [IJIK. Ponmp xumum B pemieHun sKojorudeckux mnpoosem. [Ipupomaubie
HMCTOYHHUKHU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA Ta3, HEPTH), MPOIYKTH HUX
nepepabOTKH, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

4.3

XVWMHUYECKHUIN HKCIIEPUMEHT: M3y4YeHHE 00pas3IoB MaTEpPHAIOB (CTEKJIO, CILUIABHI
METAJIJIOB, TOJIMMEPHBIE MaTEPHUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaAHUA

IIpoBepsieMble Tpe0OBaHMS K MNpPeIMETHBIM Ppe3yJbTaTam
0a30BOr0 YpOBHSI OCBOEHHSI OCHOBHOHW 00pa3oBaTeJbLHOM
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBanus Ha ocHoBe PT'OC

1

HpeI[CTaBJIGHI/IG:

1.1

O TO3HaBAa€MOCTH SIBJIEHUW MPUPOJbI, MOHUMAHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOIIeH KyJbTypbl M IMPaKTUYECKOU
NEeSITEeIbBHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBa;
IIOHUMaHHUE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX ITIO3HAHUA, B TOM YHUCJIC DKCIICPUMCHTAJIbHBIX U
TCOPCTHUUCCKHUX MCTOAAX HCCICOAOBAHUA BCHICCTB KW H3YUYCHUA
XUMHWYCCKHUX peaKuHﬁ; YMCHHUC  HCIIOJIb30BaTb MOACIN  OJIA
OOBSICHECHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cdepax npodecCuoHANbHON IEATETbHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XUMUYECKON HAyKH, YTO TO3BOJIAT OOYYaIOIMMMCS pacCMaTpuBaTh
XuMUlO  kKak  chepy cBoed Oyaymeld — npodecCHOHAIbHOU
NEATENPHOCTH W ClelaTh OCO3HAHHBIH BBIOOP XHUMHHU  Kak
npoUIBHOTO TMpeaMeTa MpH TEpexoAe Ha YPOBEHb CPEIHETO
ob1ero oOpa3oBaHuUs

Brnanenne cucremMol XMMHUYECKMX 3HAHMM M yMEHHE NPUMEHSATH
CUCTEMY XMMHUUYECKUX 3HAHUH, KOTOPAsl BKIIFOYAET:

2.1

BOXHEHININE XUMUYECKHE TIOHATHSA: XUMUYCCKUU DIIEMEHT, aTOM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJTHOPOJIHAS CMECh, OTHOCHTEIIBHBIC aTOMHAas W MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBINA
00BEM, OKCH, KHUCIIOTAa, OCHOBAaHHWE, COJb (CpemHssi), XUMHUYECKas
peaxiusi, peakiMd COCIUHEHUS, PEaKUUU Pa3JI0KECHUS, PEAKIUH
3aMeIleHus, peakiuu oOMeHa, TeruioBoi A (dEeKT peakimuu, dK30- U
SHIOTEPMHUUYECKUAE PEAKIMH, PACTBOP, MACCOBas IO XUMHYECKOTO
JJIEMEHTa B  COCAWHCHWM, MaccoBas JOMSI ©W  TIPOICHTHAS
KOHIICHTpAITUS BEIIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBIN CION
aToMa, aTOMHas opOWTanb, pagnyC aToOMa, BaJCHTHOCTh, CTCIICHb




OKHUCJICHUs, XUMUYECKAsT CBA3b, IEKTPOOTPULIATEIBHOCTD, MOJIAPHAS
Y HEIoJIsIpHas KOBAJIEHTHAs CBs3b, MOHHAs CBS3b, METAJUIMYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs, HOHHAs, METaJUINYeCKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHWOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
SNIEKTPOJIUTUYECKAs JUCCOIMALMS, peakUud HMOHHOrO oOOMEHa,
OKUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKUCICHHE W  BOCCTAHOBIIEHUE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE PEAKIUH,
CKOpPOCTb XMMHUYECKOM peakuuu, Kartanmuszatop, IIJIK, koppo3us
METaJlIOB, CIUIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUHU: 3aKOH COXPAHEHHUS MACChI,
nepuognueckuii 3akoH J[.MI. MeHneneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TEOPUM  XUMHHM:  aTOMHO-MOJIEKYJSIpHAs  TEOpUs,  TEOpHUsd
ANEKTPOITUTHYECKON TUCCOLHUALTUN

Bnangenne ocHOBaMu XMMHYECKOW IPaMOTHOCTH, BKIIFOUAIOLICH:

3.1

YMECHHE TMPaBWIBHO WCIOJB30BaTh HM3yUYCHHBIC BEIIECTBA U
MaTepuayibl (B TOM YHCJI€ MUHEpaJbHBbIC YJIOOpEHUS, METaUIbl U
CIUTaBBI, TPOIYKTHI  MEPepabOTKA  MNPHUPOJHBIX  HCTOYHHUKOB
yTIEBOAOPOAOB (YTIJIsA, MPUPOTHOTO raza, HePTH) B OBITY, CETLCKOM
XO35UCTBE, Ha TMPOM3BOJCTBE W TIIOHMMAHHWE 3HAYCHHUS IKHUPOB,
OenmKkoB,  YIJIEBOJAOB  JUIsl ~ OpraHuU3Ma  4YelOBeKa;  yMEHHeE
NPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha
OpTraHM3M YeJIOBEKa M OKPYKAIOIIYIO MPUPOIHYIO CPEIy

3.2

YMEHHUE WHTETPUPOBATh XUMHYECKUE 3HAHUS CO 3HAHUSMU JAPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIMYKE OmbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMU HH(OpMalUu
N0 XUMHUHU (Hay4yHass ¥ HAY4YHO-TIONMYJISIpHAs JUTEpaTypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHUBHO OLICHUBATb I/IHCI)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBpAIICHUAX u MMPaKTU4ICCKOM IMPUMCHCHHUU u YMCHHC
HCIIOJIb30BaTh €€ AJI peIICHUS yqe6HO—HO3HaBaT€HBHBIX 3agad

Bnagenne ocHOBaMHM NOHATHUMHOIO ammnapaTta M CHMBOJHAYECKOIO
SI3bIKa XUMUU JIJISI COCTaBJICHUsI (POPMyJT HEOPraHUYECKUX BEIECTB,
YpPaBHEHUM  XUMMYECKHX  pPEaKUHUM; OCHOBAMHU  XUMHUYECKOU
HoMmeHkatypbl (IUPAC u TpuBHanbHOMN)




YMeHue oOBACHATH CBS3b MOJIOKEHUS eMeHTa B [lepuonnueckoi
CHCTEME C YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB

5 XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsl sjapa, o0Iliee YUCIo
AJIEKTPOHOB), PACIPEICICHUEM OJIEKTPOHOB [0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPUOIOB, KANS U KAJIbIIHS
[IpeacraBinenre O  NEPUOJUYECKONM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB (paauyc aToma, 3JIEKTPOOTPULIATEILHOCTD),

6 IPOCTBIX W CJHOXHBIX BEIIECTB OT TIOJIOXKEHUSI DIIEMEHTOB B
[lepuonuueckoir cucteMe (B MallbIX NEPUOAAX U TJIABHBIX
NOATPYNIAax) U 3JIEKTPOHHOTO CTPOCHHS aTOMa

7 YMeHue kinaccuuImpoBaTth:

7.1 XUMUYECKUE AIIEMEHTHI

7.2 HEOPraHUYECKNE BEIIECTBA

7.3 XUMUYECKUE PEAKIINU

8 YMeHue onpenensiTh:

2 1 BAJICHTHOCTh U CTETCHb OKUCICHUSI XUMHUYECKUX JJIEMEHTOB, 3apsl

' MOHA
89 BUJT XMUMHYECKOW CBSI3M W THUMN KPUCTALIUYECKON CTPYKTYpHl B
' COEIMHEHMSX

8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb

9 YMenue xapaktepuzoBaTh (PU3NYECKUE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHUi, a3zoT, ¢ocdop, cepa, XJIOp, HATPUH, KaIuil, MarHHMH,
KaJIbIIMH, JIIOMUHHUI, JKeJ1e30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOIHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOpPOBOJOPOJ, CEPOBOJAOPOJA, OKCHUAbI M THAPOKCHUJbI

9. metamioB [-IIA rpynm, amomunus, meau (I1), unnka, xenesa (II u
[11), oxcuast yriuepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepei (IV u VI), cepuucras, cepHas, a3oTucTasi, a3oTHasi,
dbocdopHas, yroiabHasi, KpEMHUEBAsI KUCIOTA U UX COJIH)
NpPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBA BEIIECTB B

93 3aBUCHUMOCTH OT HUX COCTaBa M CTPOCHUS, MPUMEHEHHE BEILIESCTB B

3aBUCHUMOCTH OT X CBOMCTB, BO3MOKHOCTh IMTPOTEKAHUS XUMUYECKUX
MPEeBPAILCHUN B PA3TUYHBIX YCIOBUAX




YMEHHUE COCTABIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHMS PEaKILIMi,

10
B TOM YHCIJIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIUTEITbHO-BOCCTAHOBUTEJILHBIX PEAKIUN
103 WUTIOCTPUPYIONIUX XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (TpyIin) HEOPTraHUYECKUX BEIIECTB
10.4 MOATBEPKAAOMINX T€HETUUECKYIO0 B3aUMOCBSI3b MEX Iy HUMHU
11 YMeHue BeIYUCIATh (TPOBOAUTH PACUETHI):
111 OTHOCUTEJIbHYIO MOJIEKYJISIPHYI0O M MOJISIDHYIO MAacChl BEILIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOIO 3JIEMEHTA B COCIMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YPAaBHEHUSM XHWMHUYECKHUX pPEaKIHl M HaXOJUTh KOJHUYECTBO
' BEILIECTBA, O0BEM U MAacCy peareéHTOB WX MPOAYKTOB PEAKIINU
12 Brnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOJaMW  HAy4yHOro I[O3HaHuA (HaAOIIOJEHuE,
121 U3MEpEHUe, FIKCIIEPUMEHT, MOJICTMPOBAHUE) MPU U3YUYEHUU BELIECTB
' U XUMHUYECKUX SIBIICHUW; yMEHHE CQHOpPMYIUpPOBaThH MpoOJieMy U
NPEIJIOKUTD IMYTH €€ PELICHUS
122 Oe3omacHoi paboThl ¢ XUMHUYECKHMH BEIIECTBAMH, XUMHYECKOU
' OCYI0¥ 1 TaOOpaTOPHBIM 000PYOBAaHUEM
paBUJIaMU 0€301acHOro oOpareHust c BEILIECTBAMHU,
UCIIOIb3YEMbIMH B MOBCEAHEBHON KU3HM, MPABWIAMHU TOBEICHUS B
123 Hessix cOepekeHHsl 30pOBbsl M OKpYKarollel NPUPOAHOU CpEabl;
' NOHUMaHue Bpeaa (OMacHOCTH) BO3ACHCTBUS HA KUBbIE OPTraHU3MbI
onpeeIEHHBIX BEIIECTB, CIOCOO0B YMEHBIIICHUS U MPEAOTBPAICHUS
WX BPEJHOTO BO3/ICMCTBUS
13 Hanuune nmpakTU4ecKUX HaBBIKOB ITUIAHHUPOBAHUS M OCYILECTBICHUS
CHEAYIOUIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YUYEHUE U ONMKcaHue PU3NUECKUX CBOWCTB BEIIECTB; 03HAKOMJICHUE
13.1 ¢  (uzmyeckuMM M XUMUYECKMMU  SIBJICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOLIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUMA
13.2 H3YUYEHUE CTIOCO00B pazJiesieHus cMecei
13.3 NIOJIyYEHHE KHUCIOPOJa W H3YyYEHUE €ro CBOMCTB; IOJIyYEHUE




BOJIOPO/Ia U W3YUYEHUE €T0 CBOMCTB; MOJYYEHUE YTIECKUCIIOTrO ra3a u
W3y4YCHUE €ro CBOWCTB; IOJyYEHHE aMMHakKa M U3YUYEHHUE €ro
CBOMCTB

13.4

IIPUTOTOBJICHWE PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJEU
PacTBOPEHHOI'O BELIECTBA

13.5

OpUMEHEHHWE  UWHAMKATOpOB  (JlakMyca,  METWJIOpaHXa  H
(deHondranienHa) sl oNpeereHUs] XapakTepa Cpelbl B PacTBOpPAX
KUCJIOT U LIEI04Yen

13.6

VCCIEIOBAHUE U ONUCAHUE CBOWCTB HEOPTraHWYECKHUX BEILIECTB
Pa3JIMYHBIX KJIACCOB; U3YUYECHHUE B3aUMOACHCTBUS KUCIOT C METAJUIAMH,
OKCHUJAMHA  METAJJIOB,  PAacTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMU, COJISIMU; MOJIyYEHHE HEPAaCTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOI0 METaUla JPyrMM M3 pPacTBOpa COJIM;
ucciaeoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIOB AaIOMUHUS U
ITMHKA

13.7

pellIeHUE YKCIEPUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COCJIMHCHUIN; «DIEKTPOIUTHYECKAS
Jucconmanusay; «BaxHeniime HeEMETalJIbl M HUX COCIUHEHU»,
«Baxaelnme MeTalIbl U UX COSTUHEHUS

13.8

XUMHAYECKHE  OKCIICPUMEHTBI,  WIIIOCTPUPYIOIIME  MPHU3HAKH
NPOTEKaHUsl peaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIMH Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPax HOHBI: XJIOPHI-, OpOMUI-,
wonun-, cynbdar-, dochar-, kapboHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHHSI, MarHus, KaJbIHs, aJIFOMHHHS,
xenesa (2+) u xkenesa (3+), menu (2+), nuHKa

14

YMmenue:

14.1

NPEACTaBIATh PE3YJNbTaThl JKCIIEPUMEHTAa B (OpMe BBIBOJIOB,
JI0KA3aTeNbCTB, TpadMKOB M TAOJUIl W BBISBISATH SMIUPUUYCCKUC
3aKOHOMEPHOCTHU

14.2

yCTaHaBIMBAaTh  CBSI3M  MEXAYy  pealbHO  HaOI0/1aeMbIMU
XUMHUYECKUMH SIBIICHUSIMU U [IPOLIECCAMHU, IPOUCXOISIIIUMHA B MAKPO-
U MUKPOMUPE, OOBSICHATH IPUUYUHBI MHOTOOOpa3Us BEIIECTB




HEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kona | IIpoBepsieMblii 3jIeMEHT COAEPKAHUSA
1 [lepBoHauUanbHBIC XUMUUECKUE TTOHATHS
1.1 | Yucrele BemecTBa 1 cMecu. CIIOCOOBI pa3IelICHUS CMeCeH
12 ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIeMEHTbl. CHMBOJBI XUMHUYECKHUX
' a1eMEHTOB. IIpocThie U CII0KHBIE BELIECTBA.
13 Xumudeckas popmyia. BareHTHOCTh aTOMOB XMMUYECKHUX 3JIEeMEHTOB. CTeneHb
' OKHCJIEHUS
3aKOH TIOCTOAHCTBA coOcCTaBa BemecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
1.4 | OTHOCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBas 10 XMMUYECKOTO 3JIEMEHTA
B COCIMHEHUU
15 KonuuectBo BemectBa. Mosb. MomsipHass macca. MossipHbiii 00bEM Ta30B.
' B3anMOCBs3b KOJIMUECTBA, MACChl M YKCIIA CTPYKTYPHBIX €MHUI] BEILIECTBA
16 du3nuecKkue U XUMHUYECKUE SIBJICHUS. XUMHUYECKash peakuus U e€ MpPU3HAKHU.
' 3aKOH COXpPAHEHHUSI MACChl BEIIECTB. XUMUYECKNE YPABHEHHUS
5 [Tepnognueckuii 3akoH W llepuomuueckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
J.N. Menneneera. CTpoeHrEe aTOMOB
[Tepnonnueckuii 3akoH. [leproanueckas cucreMa Xxumudeckux syeMmeHTos [I. 1.
2.1 | Menneneesa. Ilepuoast u rpynnbl. @U3NUECKUNA CMBICT MOPSAKOBOIO HOMEPA,
HOMEPOB NEPUOa U TPYMIIbI dJIEMEHTA
Crpoenue atomoB. CoctaB aToMHBIX siaep. M3oTombl. DnekTpoHsl. CTpoeHue
2.2 | DNEKTPOHHBIX O0O0JIOYEK aTOMOB TeEepBhIX 20 XUMHUYECKUX IIIEMEHTOB
[Tepnognueckoit cuctemsl J1.11. MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, Kalus, Kaiblusa (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTH,
2.3 | METAUIMYECKUX M HEMETANIMYECKUX CBOWCTB) M HUX COCIAUHEHHUH B
COOTBETCTBHM C TIOJIOKEHUEM »dieMeHTOB B llepmoamueckont cucreme u
CTPOEHHUEM UX aTOMOB
3 CrtpoeHue BemiecTa
Xumudeckass cBs3b. KoBanenTHas (mojsipHas ¢ HEMOJISIpHAs)  CBSA3b.
3.1 | DneKkTpoOTpULIATEILHOCTh ~ XMMHYECKUX  dJIeMEHTOB.  MOHHasi  CBS3b.
Merannuueckast CBA3b
Tumnel KpUCTAUIMYECKUX PEmIETOK (aTOMHas, HOHHAs, MeTaulndeckas),
3.2 | 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJIMUECKOW PEIIETKH W BHUJA

XAUMHUYECKOU CBA3U




Baxnenmme npeacTaBUTENM HEOPraHUYECKUX BeEIIECTB. Hemerammsl U ux
coeIuHeHus. MeTayuibl U UX COEIMHEHUSI

4.1

Knaccudukanus W HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHHI: OKCHIOB
(conmeobpazyroiue: OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoJieoOpa3yloniye; OCHOBaHUM (WIENOYM U HEPACTBOPUMBIE OCHOBAHUSA);
KUCIIOT  (KUCTIOpOACOJAEpKAIlME U  OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPEeHUX U KUCJIIBIX)

4.2

POuU3nUeCKue U XHUMHUYECKME CBOMCTBA IMPOCTBIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢hocdopa, yriepoia, KpeMHUs

4.3

@u3nuecKne W XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTHS,
HATpusl, KAJINWs, MarHUsl W KaJlbLIMsl, AJIFOMUHMS, JKeJie3a. DJIEKTPOXUMHUYECKUI
AL HAIPSDKEHUN METAJIOB

4.4

duznyecKkue U XMMHUYECKHUE CBOMCTBa BOIOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIIIOB.
XJIOpoBOOOPOAd, CCPpOBOAOPOA, aMMHUAKaA

4.5

du3nyuecKkue U XMMUYECKUE CBOMCTBA OKCHUIOB HeMetaiuioB: cepel (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yrnepoma(ll, IV), kpemuans(I1V). ITomyderue
OKCHUJIOB HEMETAIJIOB

4.6

Xumnueckue cBoiicTBa okcuaoB: MetaimioB [A—-IIIA rpynn, uuuka, memu(Il) u
xenesza(Il, IIT).ITomyyeHue oKkCHI0B METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCUIOB alIOMUHUS, Kene3a, [uHKa). [lomydyeHue OCHOBaHMI U
aM(pOTEPHBIX TUIPOKCHUIOB

4.8

OO01mue XMMHUYECKHUE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHON, CEPOBOIAOPOIHOM,
CEepHHUCTOM, CepHOM, a30THOH, (ocdopHOH, KpeMHUEBOM, yroibHOU. OcoObie
XMMHUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[lonydeHnne KucIoT

4.9

OO01mue xuMuYecKue CBoMcTBa cpeHux coneil. [lomyuenue conei

4.10

HOHy‘IGHI/IC, CO6I/IpaHI/IC, paciio3HaBaHUEC BOJOpOAa, KHCIOPOJAd, aMMMaAKa,
YIUICKHUCIIOTO I'a3a B Ha6opaTopI/m

4.11

[Tonyyenne amMmMuaka, CEpHOM M a30THOM KHCIIOT B MpOMbINUIEHHOCTH. OO1ue
CIOCOOBI TIOJYYEHUS] METAJIIIOB

4.12

['eneTuueckas CBA3b MCIKAY KiIaCCaMHU HCOPIraHNICCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKHUE PEAKIINU

5.1

Knaccudukanys XuMHUUECKUX PEAKIIUNA M0 Pa3IuYHBIM MpPHU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIUX B pEaKUUUd BEHIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo
WU3MEHEHHIO CTENEHEN OKUCIEHUS XUMUYECKUX JIEMEHTOB




5.2

TennoBoit 3QpeKkT XUMUUECKON peakuu, TEPMOXUMHYECKUE YPABHEHUS. DK30-
Y DHJIOTEPMUYECKHUE peaKkuU. TepMOXUMHUUECKUE YPABHEHUS

53

OKHMCIUTENBHOBOCCTAHOBUTENIbHBIE peakunn. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipoueccbl ~ OKMCIEHUST U BOCCTAHOBJIEHUS.  OJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbBHOBOCCTAHOBUTEIBHON PEAKIIUU

54

Teopus 3MEKTPOIUTHUECKON AUcconnanvu. KaTuoHbl, aHHOHBL. DJIEKTPOJIUTHI U
HEIJIEKTPOIUThI. CUIIbHBIE U C1a0ble AEKTPOIUThI. CTENeHb AUCCOAIUU

5.5

Peakiiuun monHoro obmena. YcClIOBUS TPOTEKAHHS PEakluii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUSI pEaKIIUU

XUMHS U OKpyXKarouas cpeaa

6.1

BemecTtsa u Marepuansl B IIOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKHX peakIuid B Ja0OpaTOpuud U OBITY.
[TepBas momoIb MpyU XUMUYECKUX 05KOTaX U OTPABJICHUSX

6.2

XUMUYECKOE 3arps3HEHHE OKpYyXKawIled cpeabl (KUCIOTHBIE — JOXKIIH,
3arps3HEHHUE TIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeaoTBpaIlcHUs
[Ipenenvuas monmyctumas koHueHTpauust BemiectB (IIJIK). Pomp xumum B
pEelIeHUH OJKOJOTUYECKHX TpolieM. YcuieHue NapHUKOBOTO dddekra,
pa3pyuIeHrue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, ¢ocdopa, yraepona, KpeMHHUSI U UX COCTUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM Xxo3siicTBe. Ilpumenenue
METAJJIOB U CIUIaBOB (CTajb, YyryH, IIOpPAJIOMUHUNA, OpoH3a) B OBITY U
IPOMBIIIEHHOCTH WX coenunHeHui. [IoHsTHEe 0 KOPpO3UN METaIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4

[TpupogHble WCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTh),
MPOIYKTHI X TIEPepadOTKH (OCH3UH), KX POJIb B OBITY ¥ MPOMBIIIIICHHOCTH

6.5

[lepBoHauanbHBIE MOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHMSX
yriieposa (MeTaH, 3TaH, TWICH, alleTUJICH, STaHOJI, TJIUIIEPYH, YKCYCHasl KUCIIOTA).
[ToHsiTHIE O OMONOTMYSCKH BaXKHBIX BEIIECTBAX: JKUpaX, OelIKax, yriieBogax — U MX
POJIN B KU3HU YEIOBEKA

Pacuértnr;

7.1

o ¢hopMyJiaM XUMHUYECKUX COETUHECHUIM

7.2

Macchl (MAacCOBOI) JOJIH PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHNM YPAaBHCHHAM




KPUTEPUHU N HOPMbI OLHEHKMU IIJNTAHUPYEMBIX PE3YJbBTATOB
OBYYAIIUXCA

1. Onenka ycTHOrO oTBeTA.

OTMeTKa «5» :

- OTBET IOJIHBIM U MPABUIIbHBIN HA OCHOBAaHWH U3YUYECHHBIX TEOPHUIL;

- MaTepuall HU3J0KEH B OINPEACICHHOMW JIOTMYECKOM TMOCIEq0BaTEIIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSATEIbHBIM.

OTBeT «4» ;

- OTBET IIOJIHBIN ¥ IPaBUJIbHBIA HA CHOBAaHUU N3YYECHHBIX TEOPH;

- Marepuai U3J0KEH B ONPEICIICHHON JIOTUYECKOM MOCIIeI0BATEIbHOCTH, MPHU STOM
JOMYIIEHBI JIBE-TPU HECYIIECTBEHHBbIC OIIMOKW, HCHpPABJICHHBIE IO TPEeOOBAHUIO
YUUTEIA.

OT™MeTKa «3» :

- OTBET NOJIHBIA, HO TPHU OTOM JIONyIIeHA CYIICCTBCHHAs OIMMOKAa WA OTBET
HEIIOJIHBIN, HECBSI3HBIN.

OTMmeTka «2» :

- NOpU OTBETE OOHAPYKEHO HEMOHUMAHUE YYalllUMCS OCHOBHOI'O COJIEpKAHUS
y4eOHOro MaTepuasa Wid JOMYIICHbl CYIIECTBEHHBIC OIIMOKH, KOTOpbIC ydallluiics
HE MOJKET UCIPABUTH MPU HABOJSIIUX BOIPOCAX YUUTENA, OTCYTCTBHE OTBETA.

2. OueHka IKCIepUMEHTAJBLHbIX YMEHUIA.

- OrmeHka CTaBUTCS HAa OCHOBAaHWM HAOJIOJCHHS 3a YYAIIUMHCS U MHUCHMEHHOTO
oTudeTa 3a padory.

OTmerka «5»:

- paboTa BBINIOJHEHA MOJTHOCTHIO W TIPABWIIBHO, CJIEIaHbl MPAaBHIIbHBIC HAOIOICHUS
Y BBIBOJIBI;

- DKCIIEPUMEHT OCYHIECTBIJICH M0 MJIaHy C YYETOM TEXHHKH 0€30MacHOCTU U MPaBUII
paboTHI C BElIeCTBAaMU U 000pYA0BaHUEM;

- TIPOSBIICHBI OPTAHHW3AIMOHHO - TPYAOBBIE YMEHHUS, TMOMJEPKUBAIOTCS YUCTOTA
pabouero Mecta U MOpsA0K (Ha CTOJIE, IKOHOMHO UCIOJIb3YIOTCSI PEAKTHUBHI).
OTmerka «4» :

- paboTa BBITTOTHEHA TIPABWIIBHO, CJCIIaHbI TPaBUIbLHBIC HAOIIOICHUS W BBIBOJIBI, HO
IIPU 3TOM IKCIIEPUMEHT IPOBEJICH HE MOJHOCTHIO MW JOMYIIEHbl HECYIIECTBEHHBIE
OIMOKY B pabOTe C BElIeCTBAaMHU U 000PY0BaHUEM.

OtrmeTka «3»:

- paboTa BBITIOJIHEHA MPABUJIBLHO HE MEHEE YeM HAIoJIOBUHY WJIM JIOMYIICHA
CYILIECTBEHHas] OIIMOKAa B XOJ€ OKCIEpUMEHTa B OOBACHEHUH, B OQPOPMIICHUU



paboThl, B COONIOJIEHUM TPABUJI TEXHUKH 0€30IMaCHOCTH Ha paboTe ¢ BEIIECTBAMH U
o0opyaoBaHUEM, KOTOpasi UCIIPABIISIETCS IO TPEOOBAHUIO YUUTETIS.

OTmeTka «2»:

- JomyuieHbl JBe (M 0oJiee) CYIIECTBEHHBIE OIIMOKKA B XOJ€: HKCIEPUMEHTA, B
oObsicHeHHH, B o(QopMmiIeHHMH pPabOThl, B COOMIOACHUM TMPABUJI TEXHUKH 0e3
OMMACHOCTH TIPH paboTe ¢ BEIIECTBAMH U OOOPYJIOBAHHWEM, KOTOPBIC YYaIIHKHCS HE
MOJKET UCIIPABUTD JJAXkKeE MO TPEOOBAHUIO YUUTEINS;

- paboTa He BBIMOJHEHA, Y yYalllerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUSI.

3. Ouenka yMeHMH peliaTh pacyeTHble 3aJ1a4H.

OTmerka «5»:

- B JIOTMYECKOM PpACCYXJICHUM M pEIICHUH HeT OIUOOK, 3ajada pelieHa
palMOHAILHBIM CTIOCOO00M;

OrmeTka «4»:

- B JIOTHYECKOM PACCY’KJIEHUU U PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya
pelieHa  HepaluoHAIbHBIM  CIIOCOOOM, WM  JOMyHIEHO He Ooliee  JBYX
HECYIIECTBEHHBIX OLINOOK.

OTmerka «3»:

- B JIOTUYECKOM pACCYXXJEHHWU HET CYIIECTBEHHbIX OIIMOOK, HO JOMyIleHa
CYyIIECTBEHHAs OIMOKa B MATEMaTHYECKUX pacueTax.

OrmeTka «2»:

- IMEETCSI CYIIECTBEHHBIE OLTMOKU B IOTUYECKOM PACCY>KJIECHUHU U B PEILICHUU.

- OTCYTCTBHE OTBETA Ha 3a/IaHUE.

4. OneHKa NMCbMEHHbIX KOHTPOJIbHBIX PadoT.

OTmerka «5»:

- OTBETHI MOJIHBIC U MPABUIbHBIE, BO3MOKHA HECYILIECTBEHHAS OLINOKA.

OTmeTka «4»:

- OTBETHI HETOJHBIC UJTU JAOIYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OLINOOK.
OtMmeTKa «3»:

- paboTa BBHINIOJIHEHA HE MEHEe YeM HArloJIOBHMHY, NOMYIEHA OJHA CYIICCTBEHHAs
omurOKa U MPHU 3TOM J[BE-TPHU HECYIICCTBEHHBIE.

OTmeTka «2»:

- paboTa BBINOJIHEHA MEHBIIE YEM HAMOJIOBUHY WU COJEPKUT HECKOJbKO
CYIIECTBEHHBIX OIIHOOK.

- paboTa He BBINOJHEHA.

[Ipu olleHKE BBIMOJIHEHUSI MHUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO
YYUTHIBATh TPEOOBAHMS €TUHOTO OpPorpaduIecKoro pekuma.

5. OueHnka TecToBbIX padoT.



TecTbl, cocrosllli€ W3 MSITH BOMNPOCOB MOKHO UCIIONb30BaTh MOCIE HW3YUYEHHS
Kaxaoro wmarepuana (ypoka). Tect u3z 10—I15 BompocoB wucmnonb3yeTcss ist
nepuoaudeckoro KoHTpois. Tect u3 20—30 BompocoB HEOOXOIUMO HCTOIH30BAThH
JUIS UTOTOBOT'O KOHTPOJIS.

[Ipu onleHUBaHWY UCTIONB3YETCS CIEAYIOIIAs IIKaJa: I TeCTa U3 MSATU BOPOCOB

* HET OIIMOOK —OTMETKA «5»;

* OJTHA OIIMOKA —OTMETKA «4»;

* JIB€ OIIMOKHU — OTMETKA «3»;

* TPU OMIUOKH — OTMETKA «2).

Jns recta u3 30 BompocoB:

* 85% TmpaBUIBHBIX OTBETOB — OTMETKA «5»;

* 75% npaBUIBHBIX OTBETOB — OTMETKA «4»;

* 50% TnipaBUIBHBIX OTBETOB — OTMETKA «3»;

* meHble 50% MpaBUIBHBIX OTBETOB — OTMETKA «2).

6.011eHKA BBITIOJIHEHHS MPOEKTHBHIX M Y4e0HO-HCCIeA0BATENbCKUX PadoT
Ouenka unghopmayuu ¢ npoekmax:

" IeIOCTHOCTD (COIePKATEIbHO-TEMATHIECKAsl, CTHIICBAS, S3BIKOBAs);

" CBA3HOCTB (JIOrHUecKast, (hopMaTbHO-SI3bIKOBAs);

" CTPYKTYpHAs yHOPSIOYCHHOCTD;

" 3aBepIIEHHOCTD (CMBICIIOBAS H KAHPOBO-KOMITO3HIHOHHAsN);

~ OpPHTHHATBHOCTH (COAepIKaTeNbHAsI, 00pa3Hast, CTUIICBAs, KOMIIO3HIIHOHHAs).
Ouenka npoexkmos, npeocmagieHHbIX MOJIbKO 8 8Ude meKcma:
1. OOmias oeHka:

" COOTBETCTBHE TEME;

" rIyOHMHA M OTHOTA PACKPBITUS TEMBL

" aleKBATHOCTH TIePEIadH IEPBOUCTOYHUKOB;

JIOTUYHOCTD, CBSI3HOCTH;

~ JOKa3aTeIbHOCTS;

" CTPYKTYpHAsI YIIOPSIOYCHHOCTD (HATHYHNE BBEACHNUS, OCHOBHOI YaCTH, 3aKIIOYCHNS,
UX ONTHMAaJIbHOE COOTHOIICHHE);

" odopMieHne (HaTH4He [UIaHa, CIINCKA JUTEPATyphl, KYJIbTypa HTHPOBAHHS, CHOCKH
UT. 1.);

" Ky/IbTypa MIHCHMEHHOIT peun.
2. OueHKa BBEIECHUS:

" Hanuare 0G0CHOBAHKS BHIOOPA TEMBbI, 68 aKTYalbHOCTH,

" Hammune chOpMYIHPOBAHHBIX LieTIeil U 3314 PabOThL;

" HaNMYKe KPaTKOi XapaKTePUCTHKH [EPBOMCTOYHHKOB.

3. O1ieHKa OCHOBHOM 4aCTH:



CTPYKTYypHpOBaHHE MaTepurala o pasjeiaM, naparpadam, adzamam;
" HAJIMYKE 3ar0JIOBKOB K YaCTAM TEKCTA U UX yIQ4HOCTb;
) npoOJIEMHOCTh Y Pa3HOCTOPOHHOCTD B M3JI0KEHUU MaTepuana;
" BBIIEJIEHUE B TEKCTE OCHOBHBIX MOHSTUM, TEPMUHOB U UX TOJIKOBAHUE;
" Hanuume MPUMEPOB, WIUTIOCTPUPYIOLIUX TEOPETUUECKUE MOJT0KCHUSI.
1. O1enka 3aKIIOUCHUS:

HaJIMYKEe BBHIBOJIOB 10 Pe3yJIbTaTaM aHAJIN3a;

" BBIPOXKEHHE CBOETO MHEHHS I10 POBIIeMe.
Ouyenka uccnedo6amenvCcKkoii 0eamenbHoCmu é npoeKme:

" BBISBICHHE U IIOCTAHOBKA IIPOOIEMBI HCCIIEOBAHIS;

" opMyIIMpPOBAHKE PUMOTE3 ¥ IPOOHBIX TEOPHIi;

) IJIaHUPOBAHUE U pa3pabOTKa UCCIEA0BATEIbCKUX ICUCTBUM;

"c6Op JMAHHBIX (MHOMKECTBEHHOCTh, AaKTYalbHOCTb M  HAASKHOCTH  (DAKTOB,
HaOJII0JICHUM, T0KAa3aTeIbCTB);

" aHaNM3 ¥ 0TOOP BEPHBIX TEOPHIA, CHHTE3 HOBOI HH(OPMAIHH;

" comocTaBiIeHHe (COOTHOMICHHE) JAHHBIX U YMO3AKIIIOUCHHH, HX POBEPKA;

" BBIBOJIBL;

" MOCTaHOBKA HOBOII MPOGIEMbI KaK Pe3ybTaT MPOBEIEHHOTO HCCIIEI0BAHNS;

" 00BbEKTUBHAS HAyYHAS HOBH3HA.
Ouenka npuKIaoHbIX pe3y1bmamos npoeKma:

" aKTyaJIbHOCTD IPOEKTA ISl 3aSBICHHOTO OTPeOHTEIIS;

" COOTBETCTBHE PE3yIIbTATOB IIOCTABICHHOMN LIETIH;

" COOTBETCTBHE BBIIIONHEHHBIX 3324 TOCTABICHHOI LEIH;

" ONTUMATBHOCTD BBIOpaHHBIX JICHCTBUI;

" POZYMAHHOCTh CTPYKTYphl (COCTABHBIX dacTell M HX IOCJICI0BATEILHOCTH)
IPOEKTA;

" 4&TKOCTh pacrpeseneHus GpyHKIMH KakI0ro YIaCTHHKA (€CIIM aBTOPOB HECKOJIBKO);

“o(opMIICHHE pPe3yIbTATOB — KOHEYHOro MPOAYKTA B COOTBETCTBHHM  C
COBPEMEHHBIMU TPEOOBAHUSAMU K JAHHOMY BHUIY TIPOYKTOB;

" HalMuMe BHEIIHEH (HE3aBHCHMON) OLHKH pE3y/lbTaTOB IPOEKTa (OT3BIBOB,
peLICH3UPOBAHMUS U T. I1.);

" 0OBEKTHBHAS HOBH3HA (OPHIMHANBHOCTD, ABTOPCKHIT XapaKTep);

" MacuTaGHOCTh (110 OXBAYCHHOMY MAaTEpHAaNy, MO MOTEHIMAIBHBIM NOTPEOUTENAM U
T. 1.).
Ouenka ypoeHs ucnonb306aHHBIX 8 NPOEKMe MexXHOI02UIL:

" HCTIOIB30BAHME COBPEMEHHBIX H YCOBEPIICHCTBOBAHHBIX TEXHONOTHI IIPH CO3IAHHH
IIPOEKTA;

" MCIIONb30BaHME IPEBHHX, BOCCTAHOBJICHHBIX TEXHOIOTHII IPH CO3IAHUH TIPOCKTA;

HCITIO0JIb30BAHUC OPUTMHAJIBHBIX, aBTOPCKHUX TGXHOJ’IOFHﬁ;



TPYLOEMKOCTB IIPOEKTA;
" SKOHOMHYHOCTb POEKTA;
~ ypoBeHb MPO(ECCHOHATEHOTO MACTEPCTBA.
Ouenka xy00i1cecmeenHn020 UCNOJIHEHUA NPOEKmMa:
" cooTBeTCTBHE QOPMATAM H IPEIBABICHHBIM TPEGOBAHMSM;
" aBTOPCKHMIA CTUIb U (WJTH) OPUTHHATBHOCTD;

KOMITO3UIIMS U COYCTAHUS;
~ y3HABAEMOCTb M [IOHSATHOCTD;
" [TyOHHA XYI0KECTBEHHOTO 3aMbICIIA.
Ouenka yughposwvix mexnono2uii 8 npoekme:
" yI06CTBO HHCTAILISIINN;
" 3aitH ¥ rpaduka;
" Ipy’KeCTBEHHOCTh HHTEpdeiica;
" DYHKIHOHATBHBIE BO3MOKHOCTH;
" OITHMAIEHOCTD HCIIOIB30BAHHS PECYPCOB.
KpuTtepumn oneHKu 3aluThI
Ouenka 0oknaoa (evicmynienus):
" cBOGOHOE BIIafIcHIe TeMoil mpoekTa (pedepata);
" MOHOJIOTHYHOCTb PEUH;
" 3HAHME TEeXHOJIOT U, HCIOJIb30BAHHBIX JUIS CO3IaHMS PAGOTHI;

B3aMMOJICUCTBHE C COAOKIAMUUKOM (IIPHU €T0 HAJIUYUK);

" apTHCTH3M U CIIOCOOHOCTD YBJIEUb CIIyIIATENeil BBICTYILICHHUCM.
Ouyenka 0emMoHCmPAYUOHHBIX U ULTIOCPAMUGHHIX MAMEPUATI06:

" HATSAHOCTB;

" MCIIONb30BAHHE COBPEMEHHbIX I€MOHCTPAIHOHHBIX CPEICTB;

" KOMIIO3MIIMOHHAS COYETAEMOCTb C JOK/IAT0M;

~ OPUTHHAIIBHOCTS.
Iopsiiok HauMc/IeHus 0aJITI0B
3a KaXIIbIi KPUTEPUN MOXKET OBITh HAYMCIIEHO OMpPEEIEHHOE KOJIMYECTBO OAIIJIOB C
yKa3aHUEM MUHHUMAJIBHOTO U MAKCUMaJIbHOI'O UTOTOBOTO 3HAUEHUSI.
Bce 6anibl, momyueHHbIe 32 pabOTy U 3aIIUTY, CYMMUPYIOTCS U 00pa3yrOT UTOTOBBIH
pe3yibTaT, Ha OCHOBAHMHM  KOTOPOILO  COCTABIISIETCSI ~ PEUTHHr  y4eOHO-
HCCIIEJIOBATEILCKUX U IPOCKTHBIX padoT.
[Topsimok mepeBojia HaOpaHHBIX 0aIOB B MATUOAIILHYIO CUCTEMY OIpPENEseTcs OT
MaKCHUMaJIbHOIO KOJIMYECTBAa OaJJIOB 3a JaHHBIM BHUJ MPOEKTa, HAOPAHHOIO

y4YallMMHUCS B TEKYIIIeM Y4eOHOM TOJy.

HNHCTPYKIUA NPOBEAEHUSA IIPAKTHYECKHUX PABOT



* licnonb3oBanue matepuanoB BTK «Pa3paboTka numakTHUeCKMX MaTepuajoB K
NpakTHUYEeCKUM padoTtam mo xuMuu B 8§ kinacce». PykoBoautens B.E. Anekceesa,
yuutenb xumu MBOY COII ¢ YUOII Ne30, - [duck] — Kupos: MKOY JIIO
HIIKPO.

* licnonb3oBanue matepuanioB BTK «Pa3paboTka NHIaKTHUECKUX MATEpUATIOB K
npakTuyeckuM pabotam mo xumuu B 9 kmacce». PykoBonurens B.E. Anekceesa,
yuutenb xumuun MBOY COIII ¢ YUOIT Ne30, - [Hduck] — Kupos: MKOY HIIO
HIIKPO.

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIBI MOHUTOPUHT A
IJTAHUPYEMBbIX PE3YJIBTATOB

1) ucnonwszoBanue matepuasioB BTK «Pa3paboTka 0OlleHOYHBIX JIUCTOB 110 XUMUU B 8
KJlacce Il BHYTPEHHEH SKCHEepTH3bl MO OIEHKE KadecTBa CHOPMUPOBAHHOCTH
YV ». PykoBonurens T. A. JlarynoBa, yuutens xumun MOAY JIMHTex Ne28, -
[ {uck] — Kupos: MKOY AIT1O LITKPO.

2) ucnonb3oBanue marepuanoB BTK «Pa3zpaboTka O1ieHOYHBIX JIUCTOB 1O XUMUU B 9
KJlacce JUIsi BHYTPEHHEH SKCIEepPTU3bl MO OlLEHKE KayecTBa CHOPMHUPOBAHHOCTH
YV /». PykoBonurens T. A. JlarynoBa, yuutens xumun MOAY JIMHTex Ne28, -
[ duck] — Kupos: MKOY AI1O LIIKPO.

3) ®opmMupoBaHUE YHUBEpPCAJIbHBIX YYE€OHBIX ACHCTBUH B OCHOBHOHM IIIKOJIE: OT
NerlcTBUS K MBICTH (cHucTeMa 3a1annii). — Mockga, [IpocBerienue

4) Kasepuna A.A. Xumus. Ilnanupyemsie pesynbraThl. Cucrema 3amanuii. 8-9
KJIACChI: TMOcoOWe il yuduTesed oO0meo0pa3oBaTeIbHBIX yUpexkAeHU. — M.:
[Ipoceemienne (PaboTaem o HOBBIM CTaHAApPTaM)

YYEBHO-METOJANYECKOE OBECITEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA



» Xumusi: 8 kiacc: 6a30BbIi ypoBeHb: yueOHuk/ ['abpuansn O.C., OctpoymoB U.T'.,
CnagxkoB C.A. — M.: AxkuuonepHoe obmiectBo «M3natensctBo «IIpocBemenuey,
2024
» Xumusi: 9 xiacc: 6a30BbIi ypoBeHb: yueOHuk/ ['abpmansaua O.C., OctpoymoB WU.T'.,
CnankoB C.A. — M.: AxkuuonepHoe oOmiectBo «M3narensctBo «IIpocBerienue,
2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

® ["azera «XHUMHUS» U CAUT I yUUTEIS « S Uy Ha YPOK XUMUKD)

e http://him.1september.ru

¢ Enunas xoiekius LIOP: I[Ipenmernas komnekmus «Xumusi»http://school-
collection.edu.ru/collection/chemistry

¢ Bcepoccuiickas onuMIraaa mKOJILHUKOB 1Mo XxuMmuuhttp://chem.rusolymp.ru
® OCHOBBI XMMHUU: 3JIEKTPOHHBIN yueOHUK http://wwwhemi.nsu.ru

* 3anuMarenbHas xumus http://home.uic.tula.ru/~zanchem

® KonTpen — Xumust 11 Bcex: y4eOHO-UH(OPMAIMOHHBIN
caiithttp://kontren.narod.ru

* OHaitH-CIPaBOYHUK XUMUYECKUX DJIEMEHTOB
WebElementshttp://webelements.narod.ru

¢ [lomynapHas 6uGIMOTEKa XUMUUYECKUX 3TeMeHToBhttp://n-t.ru/ri/ps

* XuMo3a: cooOLIECTBO yuuTeneil XuMun Ha nopraie «CeTb TBOPUECKUX
yuuteneivhttp://it-n.ru/communities.aspx?cat no=4605 tmpl=com
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