MHHHUCTEPCTBO MPOCBEIEHUSA POCCUICKOW ®EJNEPAIIMN
MuHuCTEepPCTBO 00pa30BaHUs U HAYKU Y IMYpPTcKoil Pecrmy0anku
YupasjieHue 00pa3oBaHusi MyYHULIMIIAJIBLHOr0 o0pa3oBanus «I'opoa Mosxkra»
MyHuunnajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHoe YupexkaeHue «Cpeansas

o0meodpasoBarTenbHas mKoaa Ne6 umenu A.H.CadypoBa» r.Moxru YP

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
CoBeToM yupexaeHus 3amecturens qupekropa  Jupektop MBOY COIII
npeaceaaTenb no YBP Ne6

Kapmnos B.II. Pycckux E.A. Kapmnos B.II.
oT «31» aBrycra 2023 . oT «31» aBrycra 2023 . ITpuxaz Ne 136

oT «31» aBrycra 2023 .

Kapnos Bnagnmup
MaBsnoBuny

9 I_l C=RU,
OU=[lnpekTop,
O=MBOY COLL Ne6,
CN=Kapnos
Bnagumup Maenosuy,
E=schoolém@mail.ru

PABOYAS ITIPOTPAMMA
(ID 3284476)

yueOHoro npeamera «XumMus. ba3oBbliili ypoBeHb)

Ju1st oOygaromuxcs 8 — 9 Kj1accos

ropox Moxra, 2023 roa






HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJiEHa Ha OCHOBE TpeOOBaHUWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QeaepabHON padouell MpOrpaMmel
BOCIIUTAHUS U C YUETOM KOHLETIIMY MPEnogaBaHus y4eOHOro nmpeamMera « XUMushy
B 00pa3zoBaTenbHbIX opranm3ausx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu na€T MPEACTABICHUE O MENAX, OOIel cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MpeMETHOE CoJIep>KaHue,
MpeayCcMaTpPUBAET pacIpelelieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIEseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  W3YUEHUS] XUMHHU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOrOo Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpEaeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BHJIOB y4YeOHO-ITO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4e0HOTO Co/iepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEWU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS NIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UEIOBEUECTBA — CHIPHEBOM, HHEPTETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4JarommMxcs, HABBIKOB HX CaMOCTOSITENIbBHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIabIBACT OCHOBBI
LIETIOCTHOTO B3IJISIIa HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronInxcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4HbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCA  MEAarorMuecKd
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOrO Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOM
peakiuu. OO0€ 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMUU,

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TMpEeACTaBJICHUN 00 DIIEKTPOIUTHUYECKOW JUCCOIMAIIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyroMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMs B Hayke. M3yueHue XMMUU MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MHpY,
«buomorus. 57 kimacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHMH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
WX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEIOBATEIbCKOMN
NESATEbHOCTA, OCBOCHUM TNIpaBWJ Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHUE PUOOpETH TaKue 1eIH, KaK:

— (opMHpoBaHME HWHTEIIEKTYallbHO pa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHMs Ha CHCTEMAaTHYeCKoe MpHOOIICHUE
o0y4Jaromuxcss K CaMOCTOSITEJIbHOM TI03HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIITUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHMS M CAMOINO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue o0O0meH (YHKIMOHATLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBSCHATH W OICHUBATh SIBICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHUH TPOoOJeM B TIOBCETHCBHOW JKHU3HH H
TPYZAOBOU IEATEIIBHOCTH;

— ¢opMupoBaHue y O0OyYalOmMUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSI 1EHHOCTH XUMHUYECKUX 3HAHUWM 71 BBIPAOOTKH DKOJIOTHUYECKH
11eJ1eCO00pa3HOr0 TOBEJAEHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UiIs M HANPaBIEHHOCTH JalbHEHIIETO
oOy4eHusl.

OOmiee 4KCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B KW3HU 4YelIOBEKa. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHMS B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMHUYECKOr0O 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Pu3NYEeCKNe U XUMHUYECKHUE SBIICHHUS. XUMHUUYECKasl PEakus U €€ IPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHHUS], Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ10#, mpaBuwiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(GU3NYEeCKMX CBOWCTB OO0pa3IlOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XMMHUUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUHN, HAOII0ACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoACHCTBHE Keje3a ¢ pacTBopoM conu meau (1I),
M3yUYeHHE CIOCOOOB pa3/eICHUs] CMECEi: ¢ MOMOIIBI0 MarHuta, (QpuibTpoBaHUE,
BBIIIApUBAaHUE, JUCTUIUISIUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
colii, HaOMIOJCHHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEJEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAaCChl, CO3IaHUE MOJENEH MOJEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMeHT U IpocToe
BeniecTBO. HaxoxneHue kuciaopona B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. I[lpumenenue kucnopona. CrocoOsbl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aJJIOTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XMMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MApHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT U mpocroe BeniecTBo. HaxokaeHue Bomopona B
npupojae, GU3MYECKMEe ¢ XHUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosy4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BoOAbl. Boma kak pactBopurenb. PacTBOpBL
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J11 BEMIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie ¥ B KU3HU 4yeaoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroiue (OCHOBHBIE, KHUCJIOTHbIE, aMQoTepHble) U
HecosieoOpazyromue. HomeHkmarypa okcumoB. ®Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyueHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. duzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'enetnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuil IKcnepumenm:

Ka4EeCTBEHHOE OIPEEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpallleHusi TopeHust (Moxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACNO3HABAHWE W W3YyYCHHE
CBOMCTB BOJOpojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITOJIb30BaHUE BHUIEOMATEpUaioB), HAOIOJAeHNE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEI0BaHHE OCOOEHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMHU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



HCCJEIOBAHNE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IMYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiicTBus okcuaa menu (II) ¢ pacTBopoM cepHON KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUMH, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PacTBOPA COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYEeCKHUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemenToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAs CBA3b.
OxucaNTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKM KJIACCU(UKAIMU XUMUYECKUX dieMeHToB. llonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3aeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €ro MOoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJhyca aTOMOB XHMHMYECKUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. [{. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAs M HEIMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpwus,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuKa: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUM 3aps, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

ITepunonnueckuit 3akoH. Ileproauueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHbIM KjlaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanys XuMUYeCKUX peaKkuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
YpaBHEHHS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOT O OanaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annonsl. MeXaHW3M OUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U clla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl MPOTEKaHUsI PEaKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM UM coOJeil B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsTHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEIOYER U COJIeU
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakuil  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peaklMH pa3IoKEHHs, COSUHEHUS), paClO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX coeMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu OoKucieHus. CTpoeHue u (pU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMEpe  XJjopa
(B3aUMOJENCTBUE C METaJlaMH, HEMETaJJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NPUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeilune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu OKHucieHus. CTpoeHue W (PU3HYEeCKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOIHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOIOPOA, CTPOECHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Quznueckue U XUMHUYECKHME CBOMCTBa (00IIME  Kak
Npe/CTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeaklvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO crnoco0a IMOJIyYeHUsT CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha



cynbdar-uon. Haxoxxmenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢du3nueckre U XuMuueckre cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(¢u3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue 1 npuMeHenune. Coinu aMMOHUS,
uX (QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJdy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMUYECKOE 3arpsi3HEHUE OKPY KaloIIEl Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAHM, 3arpsS3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
altoTponHeie Moaudukanuu dochopa, U3MUECKHE U XHUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUIECKUE CBOMCTRA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  aJuIOTPOIHBIE
MOAU(PUKALMK, PACHPOCTPaHEHHE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBorictBa. Ancopbuus. Kpyrosopot yriepona B mpupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUVICHUS KiIUMara, MMapHUKOBBIN
s dexrt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOWCTRBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoJax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojge. OOmme mnpencraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliue cTpouTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSHON KUCIOTHI,
MPOBE/ICHNE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI M HAOI0/ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpaxkaromue (HU3NYECKUEe W XUMHUYECKHME CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEpUAIIOB), HAOIOIEHHE MpoIecca OOYyTIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEPHON KUCIOTHI, POBEAECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HaOJIOJeHUE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE U H3YYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), M3yUYCHHE Moiesein
KPUCTAIMYECKUX pEHIETOK anMasza, Tpadura, ¢yiuiepeHa, O03HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM yTIEM U
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHusi atToMoB. CTpoeHHe MeTaioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3nyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenounsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB /. MI. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpumMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENBHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuueckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B Ipupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KalblUs (OKCHIA, THAPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AnroMuHUN: onoxkeHue B [lepruoinueckor cucTeMe XUuMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuEe aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B mnpupoac. Pusnyeckue u
XUMHUYECKUe CBOMCTBA xkene3a. OKcubl, rTuApoKcu bl U comu xxenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE PE3yJbTAaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[USI W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNIB30BAaHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOLIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud MW KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 3314 1o Teme «Baxueimue
METaJUIbl U UX COCTUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa u marepuanbl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILIECTB U XUMHUUYECKUX peakiuii B ObiTy. IlepBas momorurs mpu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpYKawomled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponp XxumMun B pereHun 3K0JI0THYECKUX
npoO0iaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceazu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MAPHUKOBHIN
3 PeKT, TEXHONOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TONbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAECSATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYaIOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXAOT  TOTOBHOCTh  OOyYarolUXCs
PYKOBOJCTBOBATbCSI CHUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAyKH B KHU3HHU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGOpPMAIME O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMAax W MpaBUiIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH MACSTEIBHOCTH IIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpoLEecce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IMIOBEJACHHWE W TNOCTYIKM CBOMX TOBapUUIEH C MO3ULIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH WU COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IIPOIICCCOB W SIBJICHUH,
NO3HABATENIbHOM, MH(MOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEIOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIaJIbHEUIIIEM;

4) popMupoOBaHMS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TpyA0BOr0 BOCIIUTAHMS

MHTEPEC K MPAKTUUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJILHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIIEHHE K TMPUPOJEC KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuI 0€30I1aCHOTO MOBEJACHUS TPHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JHOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJy4YaeMble NMPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM  KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEeIIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanmpeAMETHBIX PpeE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopmMupoBaHUST MHUPOBO33PEHUsT OOIIEHAY4YHBbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC NeiCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYyJATUBHBIE), KOTOpbIe oOOecrneynuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHMSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSITUN (BBLIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACNIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
YCTaHaBJIMBATh MNPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYXIEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIOTUN),
JenaTh BBIBOABI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATH B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CAMBOJIUYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPpU PElIeHUH Y4eOHO-I03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISITE U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKIIHi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYIUPOBATH 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4dHO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUYUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IU4HbIE METOJbl U 3allpoChl NMPHU TMOUCKE U OTOOpE
UHGOPMAIIM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THUIIa, MPUOOPETEHNE OIbITAa B
o0NacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIaZICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh M AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOH u
UCCJIEIOBATEIBCKON JCATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHHBeEpPCcaJbHbIE YueOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIsATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAINIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, y4E€OHOTO MPOEKTA);

yMEeHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  MpU  PEIICHUH
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE yué€ra OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuuid (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMUS
COBMECTHBIX JEWUCTBUH, ONpelIelIeHue KpPUTEpUeB IO OLEHKE KayecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPCcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH IESTENbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeTbHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CTIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padodei mporpamMMoHu,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenupuyeckKue Il MPEeIMETHOM 00JacTH «XHUMHS», BHJIBI
NEATEIbHOCTH MO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpETAInH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy o0yuenus B 8 kiiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiacCu(UKaius peakiuil: peaxiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEAKIMU 3aMEIICHUs, PEeaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM 2(PPEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBINM CJIOW aToma, aTOMHasi OpOWTalb, PAaAUYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS M HEMOJSAPHAs KOBAJIEHTHAsS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSITUN U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUY BELIECTB U X MPEBPAIICHUI;

e HCIMOJBH30BaTh XHUMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHHMS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUW IO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMM4HYO Qopmy Ilepuomnyeckoit
CUCTEMBbl XMMHUYECKUX DJJIEMEHTOB: pa3iau4aTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJIbIlIME TEPHOJbI, COOTHOCUTh OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmuie «llepumomnueckas cucTtemMa XuMHYeckux siaemeHToB [J[. U
MeHneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJICMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE DPEAKIUU (TI0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEII[ECTB, 10 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPXKAasl ONMUCAHUE MMPUMEpPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W MOJSPHYKO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIHPHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3alluio, KiacCU(UKamuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METOIbI
MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCICPUMEHT
(peasibHBI U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  MOCYIoON
7a00paTOpHBIM  O00OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIeCcTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM I0JIEW PaCTBOPEHHOTO BEILECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METUIOPAHXK U IPYTHe).

K xoHI1y 00ydeHus B 9 kj1acce npeIMETHbBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAs] JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIMUTEIb,  BOCCTAHOBUTEIb, OKHCICHHME W  BOCCTAHOBJICHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHAsl, MOHHAS,
METAJIMYECKAsl), KPUCTAJUIMYECKAs] PpEHIETKAa, KOPPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMH, NPEACIbHO JIOMyCTUMAas
koHueHntpanus [TJIK Bemniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH U
MIPUMEHATH 3TU MOHITHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYII
BEILIECTB U YPABHEHUIN XMMUUECKUX PEAKIINIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢dopMyrnaMm, BHII XUMHUYECKOU
CcBs3u (KOBaJICHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWYECKHUX COCAUHEHHH, THUIl KPUCTATIMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBath cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
TabnuuHyo (opmy llepuoandeckoit CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB:
pasIuuaTh IOHATHS «rJaBHas moarpymma (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOINee YHCIO DJJIEKTPOHOB U
pacripesieliecHue HMX 1O D3JEeKTPOHHBIM CJIOSM), OOBACHATH OOIIUe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M WX COEAUHECHUHN B
npeenax MaJIbIX MEPUOJIOB U TIaBHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTBI, HCOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHUIO CTEMEHEW OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W crenupUIecKue XUMHUYECKHUe
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAsi OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJISITh YPABHEHUSI DJICKTPOJIMTUYECKON JHUCCOIMALIMU  KHUCJOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIui, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Iy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUH
MTOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca dTHX PEaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHSI XUMHUYECKUX IMPEBpAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBWja  IOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHBIM  00OpYyIOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKlUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JAESTENIbHOCTH — aHaAJIU3
M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AINIO, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO 9acoB
Ne HaunMenoBanue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [{OK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemecTBa u xuMuuyeckue 15 | bu6nuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe

HECOPraHU4Y€CKHUX BEIIECCTB

21 Bosnyx. Kucnopon. [lonstue 6 bubnuoreka [IOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bu6mmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 1emeHToB /I. U. MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIC PeaKuu




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [{OK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKIITNH
Hroro o pasyeny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (audposbie)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
e padoThl padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe PeaKINU
11 [ToBTOpeHue u yrnyOneHue 3HaHUH 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOLIAAIINS. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIRL P https://m.edsoo.ru/7f41a636
COEIUHEHMSI
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO0mast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bbmmorexa [OK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHMI U UX COEIMHEHUS




Uroro no pazneny

25

Pa3ngena 3. Mera/uIbl M MX cCOeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obme CROHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [{OK
3.2 Baxueiinme MeTaisl 1 UX COETUHEHUSA 16 hits://m_ edsoo.r/Tf4 12636
Hroro no pazaeny 20
Paznen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KosanuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponb XuMuu B xKU3HU 1 bubnuoreka LIOK
yesioBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c

2 [TonaTre 0 MeToAaX MO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpUU U MPUEMBI ! bubnmoreka [JOK
oOpareHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CrIocoObl 1 bubmuoreka [JOK
paszeleHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Pasnenenue cmecelt (Ha mpuMepe 1 bubmorexa HOK

! . prMED https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBAPEHHOM COJIH)»
bubmuoreka [{OK
6 A 1
TOMPLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE FJIEMEHThI. 3HAKU 1 bu6moreka [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CrnoXHBIE BELIECTBA 1 bubmmorexa [JOK

P H https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 monmoreka

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BanenTtHoc
HMHHECKa QOpMY! JICHTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
1 OtHocHTeNIbHAsl aTOMHAs Macca. bubmuoreka [JOK
OTHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYSCKOT0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUH https://m.edsoo.ru/ff0d350¢c
13 Konuuectro BemiecTBa. MoJib. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMUYCCKHE SBIICHUS. bubmuorexa [{OK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [IOK
XUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns komudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUECKUX bubmorexa LHOK
= . yp https://m.edsoo.ru/ff0d5708
peakimii
Krnaccudukanus XHMHYECKUX peaKIui
18 (coenuHeHUs, pa3I0KECHUS bubmoreia LHOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHust, 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBIi-
19 sHIKIoneaAucT. O600IIeHHE 1 bubmmorera [JOK
H AHCT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HAaHUM
20 Konrponsnas padora Nel mo teme bubnnorexa [JOK
«BelllecTBa 1 XUMHUUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubnmoreka LIOK

BO3ayXa. KI/ICJ'IOpO,I[ — JJICMEHT U

https://m.edsoo.ru/ff0d448¢




IMPOCTOC BCUICCTBO. O30H

dusnyeckre U XMUMHYECKUE CBOMCTBA

bubnnoreka IIOK

22
KHCIIOPOJA (PEaKIluu OKMCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 00 okcuaax
Crioco0sl MoJTy4eHus: KUCI0po/ia B
23 1ab0paTopur ¥ MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoii 3¢ ekt XuMUIecKoi
24 peaKkinH, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €T0 bubmmorexa [JOK
p Ay, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «[lonyuyenne u coOupanue KHCIOpoia bubnmorexa [JOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE ero CBOMCTB»
7 Bonopon — sneMeHT u nipoctoe bubnuoreka [IOK
BeniecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKkre 1 XUMUYSCKUE CBOMCTBA bubmuoreka [{OK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 IT
OITHE O KHCIOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl OJTy4eHHs BOJIOPO/Ia B bubnmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTrueckas padorta Ne 4 o reme
Bbu6mmorexa [JOK
31 «[Tomyuenue u cobupanue Bogopo/a,

W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MousipHbIl 00BEM Ta30B. 3aKOH

bubmnoreka IIOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0béMa, KOJIUIECTBA
33 BEIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WU 00BEMY
Brrunciaenus 006M0OB ra3oB I10
34 ABHCHUIO pPEeaKIIMH Ha OCHOBE 3aKOHA bubmotera [JOK
b .. peattt o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHHI Ta30B
duznvecKre 1 XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonarue 06 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmorexa HOK
. PACTBOPHL. https://m.edsoo.ru/fF0d5b40
JIOJISI BEIIECTBA B PacCTBOpE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBseHue pacTBOpOB ¢ bubnmoreka [JOK
onpeaenEéHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
19 Kontponbhas pabota Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuBI: COCTaB, KiIacCU(UKAIINS, bu6nmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne 1 XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMsI: COCTaB, KJIacCU(UKALINA, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lomyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmnoreka 1IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomyyenne u XMMHYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
46 CHOCOéBII) I10JI q)eHI/ISI XHMHquKHe bubmorexa LHOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Pemenne
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIHEHMID)
43 I'eneTnueckas CBA3b MEXAY KiIacCaMu bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IcHNEe U CHCTeMaTHU3alls 3HAHUI
B H https://m.edso0.ru/00ad9cb2
Kontponbhas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKHUX bubnmorexa [TOK
o p https://m.edsoo.ru/00ad9¢la
COeIMHEHHI
[TepBbie mOMBITKH KITacCUpUKAIIIT
51 XHMHYECKHUX 3JIeMEHTOB. IloHsaTHE O bubnmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucreMa XUMHIESCKUX bubmorexa LOK
pHOZ https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. MenpaeneeBa
Bbu6mmorexa [JOK
53 Ilepuonpl, rpynmnsl, HOATPYIIIIEL

https://m.edsoo.ru/00ada52¢




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

bubmnoreka IIOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0YeK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoi bubmmorexa LIOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. . Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JICMEHTA TI0 €T0 TOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa s
pa3BUTHUA HAYKU U npakTuku. J. 1. bubnuoreka LIOK
57 -
MenneneeB — y4€HBIN, TEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTpOOTPULATEIBLHOCTh ATOMOB bubnunoreka [JOK
XAMHAYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonHas xumuyeckas cBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nmosisspHasi XuMudeckas bubnuoreka LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XuMHUYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crene
TCTICHb ORUCICHHA https://m.edsoo.ru/00adae28
63 OKHMCIUTENBbHO-BOCCTAHOBUTENIbHbBIE bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo0.ru/00adb076
65 Kontponbhas padora Ne4 o teme bubmuoreka [JOK




((CTpOGHI/Ie aroMa. X¥UMHYECKasl CBSI3b)

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6006111eHNE 1 | bubnuoreka LIOK
cUCcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
67 PezepsHslii ypok. O6001menue u 1 bubnuoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoxka Konrpoabnbie | IlpakTuyeckune | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE

padoThI padoThI !
pecypchl

IIeproanueckuil 3aK0H.

) [Iepnoanueckas cucrema 1 bubnuoreka LIOK
XUMHYECKHUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX JJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIAaTypa 1 bubnuoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMHuaeckou CBSI3U U THITBI | bu6moreka [IOK
KPUCTALTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo teme

5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanus xumMuaeckux 1 bu6mmoreka [JOK
pEeaKUuUii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOU

7 eakuu. IIoHsITHE O TOMOI€HHEIX U 1 Bubmorexa TOK
p ’ https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PeaKLUIX

8 [TonsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuoreka LIOK

CDaKTOPLI, BJIMAOIIUEC Ha CKOPOCThb
XHUMHYECKOU PCAKIMHU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYICCKOI'O paBHOBCCHUA

OKuCIUTEIHFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 nccormanuy. CHiIbHBIE U ci1a0ble bubnnorexa [IOK
A HHALHH. https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HMonnrle ypaBHEHUS peakIuil bubnnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUII B CBETE IPEACTABICHUN bubnnorexa [IOK
vaI https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUYECKON AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIEHUNA 00 bubmmorexa [IOK
et . https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON JUCCOLIMAIIII
14 Tlousarue o rmaponuse cojei bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perienue DKCIIEpUMEHTAILHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a7auy
KonTtponbHas padora Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIHAIN bubmorexa LOK
™ A HHAATHA. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6mias xapakTepuCTHKA TajJOTE€HOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopos. CossiHasi KUCIIOTA, bubnuoreka [IOK




XMMHUYECKHEe CBOICTBA, MOJIyUYeHNE,
pUMEHEHHUe

https://m.edsoo.ru/00ade104

[Ipaktugeckas padora Ne 2 o Teme

20 «ITomydeHne constHOM KUCIOTHI bubmmorexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
H3y4YeHHUE €€ CBOMCTBY
Brruucnenust no ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [JOK
DEAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO01mas XxapakTepuCcTUKA SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTU(DUKALIAN CEPHIL.
7 Haxoxnenue cepsl 1 €€ coeMHEHU N bu6mmoreka [JOK
B IIpUpOJE. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10p0oJ1, CTPOEHUE, bubnuoreka [IOK
du3nueckue U XMMUYEeCKHEe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTa,
25 ¢duznyeckue 1 XMUMHUYECKHE CBONCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MOJTYYCHUS] CEPHOU KHUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepol
7 Brrancienne MaccoBoit 1071 BEIXOAa bubmuoreka [JOK
MPOAYKTa peak i https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepuCTUKA SJIEMEHTOB bubnuotexa [IOK




VA-rpynisl. A30T, pacipocTpaHeHHe
B TIpUpO/Ie, GU3HIECKUE U
XMMHYECKHE CBONCTBA

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

AmMMmuak, ero pusndeckue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> oY https://m.eds00.ru/00adf004
pUMEHEHHUE
[IpakTuueckas padora Ne 3 o Teme
30 «ITonmydyenne aMmmuaka, u3yueHue ero bubmmorexa LHOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIoTa, €€ hu3nueckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJNEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 nobOpennii. XuMHYeCKoe bubnnorexa [IOK
yAOOP ' . https://m.eds0o0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl
COEIMHEHUSIMU a30Ta
docdhop. Oxeun bocdopa (V) u

33 q)ocg)o pHaH Kch((l))Ta (b(bI/II)BI/I(HGZKI/Ie U bubnmorexa LOK

p N https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOMCTBA, MOIyYEeHHE
Hcnonp3oBanue pocharos B

14 Ka4yeCTBE MUHEPAJIbHBIX y100pEHUH. bubnnorexa [JOK
3arpsi3HeHUE IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu z e g)mnlzlecg)/le 1 XUMUYECKHE bubnmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcupl yriaepoja, ux Gu3ndeckue u bubmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKoyorn4YecKue mpoOIeMBbl,
CBsI3aHHBIC ¢ oKcuaoM yrieposa (IV)

37 YronbHas KUCIIOTA U €€ CONA bubmorexa HOK
https://m.edso00.1ru/00ae006¢
[TpaxTrueckas pabota Ne 4 o reme

13 "[TomydyeHue yriieKucioro rasa. bubnuotexa [IOK
KauectBennas peakiusi Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHBIE TOHATHS 00
39 OpTraHNYECKUX BEIIECTBAX KaK O bubmmorexa LOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTepoia
40 Kpemunii u ero coequHeHNS bubnmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Tpaktrueckast pabota Ne 5. Pemienne

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [IOK
«BaxxHeume HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padota Ne3 no teme

42 «Baxueite HEMETaIbl M UX bubmoreia HOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHUS
OO01as xapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannudeckas CBSI3b U Bbu6mmorexa [JOK
METAJUTNYECKAs] KPUCTAJUTNIECKAs https://m.edsoo.ru/00ae103e
peumérka. Pu3nvYecKre CBOKMCTBA
METaJIOB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUYECKUHN Psift

https://m.edsoo.ru/00ael 156




HaHpH)KeHI/Iﬁ MCTAJIJIOB

O61mue cnocoObl MOTy4YeHUS
MeTaiuioB. CrutaBel. Beruuciienus mo

45 aBHEHUSIM XMMHWYECKUX PEaKIIH bubmorexa HOK
yp PCEaKIuH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MpUMecH
bu6mmoreka [JOK
46 I1
OHATHE O KOPPO3HH MCTATLIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henotnrre MeTans! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAIBI — bu6mmoreka [{OK
KaJIbIIMHA 1 MardHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KAIbIUI bubmmorexa LHOK
A H https://m.edsoo.ru/00aelS5e8
51 O00011eHrEe U cCUCTEMAaTH3 Al
3HAaHUH
JKEcTKOoCTh BOMBI U CIIOCOORI €€ bu6nmoreka [JOK
52
YCTPaHEHUS https://m.edsoo.ru/00ac 1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "YXEcTKOCTh BOIOBI M METOMEI €8 bubmorexa LOK
| A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [JOK
54 AmroMuHuR
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka LIOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK




https://m.edsoo.ru/00ae1d86

OKcuapl, THIPOKCHIBI U COJIU KeEJe3a

bu6mmoreka [JOK

> (IT) m »xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 060611U1eHI/1e M CHUCTEMaTH3aIIH
3HAHUI
[Ipaktuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnunoreka [JOK
«Baxueimme MeTaIbl ¥ UX https://m.edsoo.ru/00ae3de8
COCTMHECHUSD
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
60 pEeareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COZIEPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ael1750
MaCCOBOM 1071 BBIXOJa MPOIYKTA
peakiuu
61 O06o0011eHre U crucTeMaTu3aus
3HAHUI
KontponbHas padora Ne4 o reme
62 «BaxxnHenmme MeTaJlibl U UX
COEIMHEHUSD
63 BemectBa u maTepuansl B bubmnoreka IIOK
IIOBCEIHEBHON KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuotexa [IOK
OKpYKaroIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubnunoreka [JOK
HKOJIOTHYECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE U bubnunoreka [JOK

CUCTEMATHU3alUI 3HAHUN

https://m.edsoo.ru/00ae0d0a




67 PesepBHrlit ypok. O60011eH1e 1 | bubnuorexa [IOK
cUcTeMaTu3allis 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600ICHHE 1 | bubnuorexa [IOK
cUCcTeEMaTu3allus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Xumus, 9 kinacc/ ,Kysunenona H.E., Tutosa .M., I'apa H.H. Axunonepuoe
obmmectBo «M3naTenscTBO «IIpocBeiieHne»
» Xumus, 8 xkinacc/ Kysnenora H.E., Tutora .M., I'apa H.H., Akuinonepnoe

obmectBo «M3naTenscTBO «IIpocBemienne»

METOJUYECKHUE MATEPUAJIBI J1JIsA YYUTEJIA
[Toypounblie pa3pabOTKH ¢ TUIAKTHIECKUM MaTepuaioM K yueOonuky Ky3nerosa
H. E., Tutora 1. M., I'apa H. H., 2015 r., U3gaTennckmii ieatp "Benra - I'pad" ¢

HU3MCHCHUIMU

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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