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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUHU CcPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOHN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (QYHKIMA OOBACHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMCHUNA U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIs M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWUS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacué€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHnid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoOCHCcTBIE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETIOUYECH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEpUoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XMMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMmIaM U mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaus, TMepUOJUIHOCTh, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBMU C IIOJIOKECHUEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIN  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe MPEACTaBICHUH 00 3IEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOXKHO  HCIOJIb30BAHHE BHUJCO MAaTEpUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWime XJIopuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoOicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMONyYeHHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoie. AMMUakK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M cHelupUuyYecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Monupukauuu ¢docdopa, (puMUECKUe U XUMHUUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTENIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeiue CTpouTeNbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEOUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOII0JIeHWe TpHu3HakKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, dyiuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIJIEHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB JI. W.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocOOBI TIONTy4eHUs] MeTaioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. 1. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo103)keHue B [leproindeckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOIEcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaIus U Kajidblusgd (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, NepUOAUIYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATENIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPAa3BUTHsI HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUH MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOCTYMHBIMU TEXHHUUYECKHUMH CpPEACTBAMH HHGPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJNIIO/IEHUSI TMpaBui OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpPOoIecC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECTeUnBaAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3GeKTUBHbIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHUCTeMaTHU3aluIo, KiIacCU(PUKaIUIO,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOW MAacCOBOW JI0JIEM PacCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOMW PpEaAKUMH, TPEICIbHO JAOMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHMChIBATh U XapaKTEPU30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM ~ XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHCHUMN B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 o5 bubmuoreka [IOK
' MPAKTUYECKOU IESITETBHOCTH ' https://m.edsoo.ru/7f41837c
YyeoBeKa
12 BertectBa 1 xuMmudeckue 15 1 1 bubnunoreka LIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmmnoreka HOK
' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK
' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 15 bubmnoreka IIOK
' OCHOBAHUSIX ' https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIACCHI bubmunoreka IIOK
2.4 . 11 1 2.5
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

3.1 7 1
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b. Bu6 LIOK
noImoreKa
2 - .
3 Oxucamntensio 8 05 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
bubnunorexa LIOK
u 1
TOTO o pasaeity > https://m.edsoo0.ru/7f41837c
. bubnuorexa [JOK
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 3 0 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 11

I[TPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LU (pPOBbHIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoTshI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriydiieHne 3HaHui 5 1 0 bubmmoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OcHoBHBIE 32aKOHOMEPHOCTHU bubmorexa HIOK
1.2 UIMIECKIX. DeaKIi 4 0 0.5 https://m.edso00.ru/7f41a636
peaKt https://resh.edu.ru/subject/lesson/2102/start/
DNEKTPOIUTHYECKAs JUCCOLUAIIS bubmorexa HOK
1.3 < P ‘ 8 1 15 https://m.eds00.ru/7f41a636
HMITICCKHE PCAKIiH B pacTBopax https://resh.edu.ru/subject/lesson/1518/start/
Htoro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
OO01mas xapakTepuCTHKa bubmuoreka [IOK
2.1 XUMUYeCKHX demMeHToB VIIA- 4 0 1 https://m.edsoo.ru/7f41a636
rpynmsl. ['agoreHsl https://resh.edu.ru/subject/lesson/2075/start/
OO01mas xapakTepuCcTHKa bubmuoreka [IOK
2.2 XUMUYECKHX deMeHToB VIA- 6 0 1.5 https://m.edsoo.ru/7f41a636
rpynnsl. Cepa 1 €€ coequHEHMS https://resh.edu.ru/subject/lesson/2434/start/
OO0m1as XxapakTepucTUKa
p P bubnunorexa LIOK
XUMUYECKHX AJIeMEeHTOB VA-
2.3 A doc 7 0 2.5 https://m.edso00.ru/7f41a636
TPYITHRL AT, QOCHOP 11X https://resh.edu.ru/subject/lesson/2078/start/
COEIMHEHUS
54 OO6m1as xapakTepucTUKa 8 1 25 bubnmnorexa [JOK

XUMHUYECKHUX 31eMeHTOB |V A-

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/7f41a636

TPYIIBL. YTIEPOA U KPEMHUN U UX

https://resh.edu.ru/subject/lesson/2072/start/

COEIMHEHUSI
Hroro mo pazneny 25
Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST
bubnunoreka LIOK
3.1 OO01e CBOMCTBA METAJLIOB 4 0 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1607/start/
Baxxneiinme MeTauibl U X Bubmorexa HOK
3.2 16 2.5 https://m.edsoo.ru/7f41a636
COCIMHCHIA https://resh.edu.ru/subject/lesson/1602/start/
Hroro mo pazueny 20
Paspnen 4. Xumus u oxkpyxaomas cpeaa
41 BemiectBa 1 MaTepuaisl B )KH3HU 3 0 bubnunoreka LIOK
' YyeJoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
. bubnuoreka [{OK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 3 0 httos://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 68 12

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
IIpenmer xumuu. Ponb xumuu B
JKM3HH 4ejloBeka. Telra u BemecTna. bu6nmorexa LIOK
Jla6.pab. Ne 1 M3yuenue u onucanue 1 0 0.5 https://m.edsoo.ru/ff0d210c
buznyecKkux cBOMCTB 00pa3IoB https://resh.edu.ru/subject/lesson/1521/start/
HEOPraHMYECKUX BEIIECTB
Ilonsarue o MeTonax O3HAHUS B 1 0 0 bubnunoreka LIOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «[IpaBuna
paboThI B 1ab0OpaTOpUu U IPUEMBL 1 0 1 bubnnoreka [JOK
oOpartieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
bubnmorexa LIOK
Uucrele BemecTBa U cMecu. Criocod
:13 TeHeIfH;IHCMTeIZe; veer. o 1 0 0 https://m.edsoo.ru/ff0d26ca
pasaed https://resh.edu.ru/subject/lesson/1522/start/
[TpakTiueckas pabota Ne 2
«1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 0 1 brbmmorexa LTOK
a . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
but6mmorekxa [IOK
ATOMBI U MOJIEKYJIBL. 1 0 0 https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
XuMHUYeCcKue 3JIeMEHTHI. 3HAK! 1 0 0 bubmuoreka [IOK

(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK

XUMUYECKHUX PeaKni

8 Tpoctere 1 croxHbIE BEMIECTB. 0 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIPHOE YUEHUE 0 bubnnorexa LHOK
yp yi https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa BEILIECTB. bubnnorexa [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCTH 0 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX SJIIEMEHTOB https://resh.edu.ru/subject/lesson/1520/start/
OTHOCHUTENLHASA aTOMHas Macca Bubmiorexa HOK
11 o ' 0 https://m.edsoo.ru/ff0d323c
THOCHTCE/IbHAA MOJICKY IApHAA Macca https://resh.edu.ru/subject/lesson/1487/start/
12 MaccoBas noist XUMHUYIECKOT O 0 bu6nunorexa LIOK
DJIEMEHTA B COSTMHECHUH https://m.edsoo.ru/ff0d350c
KomnuectBo Betectsa. Moiib.
13 Mounspaast Mmacca. Pac4érsl 1o 0 bubmorexa LIOK
p ) . https://m.edsoo.ru/ff0d5230
dbopMysiaM XUMHYECKHUX COSAMHCHHIA
dusnueckre U XUMHUUECKHUE SIBIICHUS. Eubs 110K
Xumnueckas peakmud. JIao.pad. Ne2 HOJIHOTCKA
14 Howstenes (prHq HKHX " p 0.5 https://m.edsoo.ru/ff0d37fa
PHUMEp uee . https://resh.edu.ru/subject/lesson/1485/start/
XUMHWYECKHUX ABJICHUN
[Tpu3Haky U yCIOBUS MPOTEKAHUS
15 XUMHYECKHX peakiuil. JIab.pad. Ne3 05 bubmmnoreka HOK
HaGnronenue 1 onvcanue Npu3HaKoB ' https://m.edsoo.ru/ff0d3al6
MPOTEKAaHUSI XUMHUYECKUX peaKinuit
but6mmorekxa [IOK
3aKOH COXpaHEHHS MacChl BEILIECTB.
16 S 0 https://m.edsoo.ru/ff0d3b88
M https://resh.edu.ru/subject/lesson/1519/start/
Brrunciienust KoJimuecTBa, MacChl
but6mmoreka [IOK
17 BEIIECTBA 110 YPABHEHUSIM 0

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/lesson/1520/start/
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/subject/lesson/1487/start/
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/lesson/1485/start/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/lesson/1519/start/
https://m.edsoo.ru/ff0d5708

Knaccudukamnuss XUMHIeCKHX

18 €aKINi (COeMHEHUS, PA3I0KESHUS bubmorexa LIOK
peartt A P . https://m.eds00.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoOneAUCT. OO0OIICHHE 1 bubmmorexa [JOK
' . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3alys 3HAHUI
20 Kontponbnas pabora Nel mo teme bu6nmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras bubnunoreka LIOK
21 Bo3ayxa. Kucnopoa — anemeHT u https://m.edsoo.ru/ff0d448e
npocToe BeuecTBo. O30H https://resh.edu.ru/subject/lesson/2446/start/
duznyeckne 1 XMMHYECKHEe CBOMCTBA bubnuorexa [JOK
22 KHCIIOpOJia (peaKIIuu OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax https://resh.edu.ru/subject/lesson/2447/start/
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
1ab0paTOPUN U TPOMBIIIICHHOCTH.
93 [Ipumenenue kucnopoa. bubmmoteka IIOK
KpyroBopot kucinoposa B mpupoe. https://m.edsoo.ru/ff0d497a
O30H — ajutoTpornHas MoaudUKanus
KHCTIOpO/Ia.
TemoBoit 3 pexT xumuueckon
24 peaKkIuu, MOHSTHE O bubmmoteka IIOK
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX
TonauBo (HedThb, yroiab U METaH).
25 3ar 513He1§1/1e(1;0321yra CIIOCOOBI Zro bubmmorexa TIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
26 [TpakTnueckas padorta Ne 3 o reme bromoreia LIOK

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2447/start/
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«[Tomyuenue n cobupanue
KUCIIOPO/Ia, H3YYCHUE €ro CBOHCTBY

Bonopoa — aneMeHT u npoctoe

bubnunoreka LIOK

27 e q erite . 0 https://m.edsoo.ru/ff0d4dd0
BCIIECTRO. HAXOMICHHC B HPHPOL https://resh.edu.ru/subject/lesson/3119/start/
du3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK

28 0
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnunoreka LIOK

29 Honstrie o kucsoTax u consx 0 https://m.edsoo.ru/ff0d50d?2

30 CrniocoObI moy4eHus BOAOPOia B 0 bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 o reme

31 «ITonyyenue u cobupanue BOAOPOIa 1 bubmorexa HIOK

v . P poaa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
MounsipHbliii 00bEM ra3oB. 3aKoH bubmorexa [IOK
32 A 0 https://m.edsoo.ru/ff0d542e
BOTa/po https://resh.edu.ru/subject/lesson/2063/start/
Brruncnenus o0bEMa, KoJIMUeCcTBa
33 BEIIECTBA ra3a 1o ero N3BECTHOM 0 bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WJIK 00BEMY
Brrunciaenust 00,6M0B ra30B MO

34 aBHEHUIO PEaKIMU Ha OCHOBE 0 bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIIEHHI ra30B
dusnyeckue 1 XUMHYECKHE CBOMCTBA

35 Bonbl. CoCcTaB OCHOBAHMUIL, ITIOHATHE 00 0 bubmmorexa TIOK

’ ’ https://m.edsoo.ru/ff0d587a
WHANKATOpax.
Boga xak pactBopuTeb. bubmuoteka [IOK
36 Hacrplmenusie 1 HeHACKIIIEHHBIE 0.5 https://m.edsoo.ru/ff0d5b40

pactBopbl. MaccoBasi 101151 BELIECTBA

https://resh.edu.ru/subject/lesson/2062/start/
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B pacTtBope. JIab.pa6. No4
Hccnenosanue ocoOeHHOCTEN
PAcCTBOPEHHMS BEIIECTB C PA3TUIHON
PacTBOPUMOCTBIO

Ponb pacTBOpOB B Ipupoae U B
JKU3HM 4enoBeka. KpyroBopot BojibI B

bubnunoreka LIOK

37 .3 0
MPHPOJE. JATPASHERHE PHPOAHBIX https://m.edsoo.ru/ff0d59e2
Boj. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.
[IpakTrueckas padora Ne 5 o reme
«[IpuroToBiieHHE PACTBOPOB C bubmmoreka [JOK

38 . N 1
onpeaceHHON MacCOBOM J10J1ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY

39 KonTtponsHast padora Ne2 o teme 0 bubnuorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupuKaus,
HOMeHKJaTypa. JIab.pad Ne5 bubmorexa [TOK

40 OsmAKOM eHue; o 6. i an_m. OKCHIOB 0.5 https://m.edsoo.ru/ff0d664e

. Up t A https://resh.edu.ru/subject/lesson/2445/start/

1 OIIMCaHHE UX CBOICTB
ITonyuyenne 1 XuMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBEIX H 0 bubnnorexa [JOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEpHBIX OKCHIOB
OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubmmoteka IIOK

42 HOMEHKJIaTypa, pusnueckue 0 https://m.edsoo.ru/ff0d67ca
CBOlCTBa https://resh.edu.ru/subject/lesson/2442/start/
[Tonydyenne u XuMHYECKHE CBOMCTBA

43 ocHoBaHui. JIa0.pa6.Ne6 OmbITHI, 05 bubnuotexa [JOK

MOATBEPKIAIOIINE XUMAYECKUE
CBOMCTBA OCHOBaHUI.

https://m.edsoo.ru/ff0d67ca
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Kucnotsr: cocras, kiaccuduxanus,

bu6nmoreka [IOK

44 HOMEHKJIaTypa, (U3UIECKHe 0 https://m.edsoo.ru/ffOdfee2
CBOMCTBA https://resh.edu.ru/subject/lesson/2055/start/
[TonydyeHnue 1 XUMHYECKHE CBOMCTBA
KHUCTIOT. Psi;1 aKkTHBHOCTH METAJIOB Eus 10K
nOJIMOTEeKA
45 H. H. bBekerosa. JIa6.pa6. Ne7 0.5
o8 P https://m.edsoo.ru/ffOdfee2
OnbIThI, TOATBEPKAAIOIINE
XUMHYECKHE CBOICTBA KUCIIOT
Conu (cpennue): HOMEHKIATypa, bubnnorexa [JOK
46 CIIOCOOBI TIONTyYeHUsT, PUINICCKUE U 0 https://m.edsoo.ru/00ad9474
XUMUYECKHE CBOKCTBA https://resh.edu.ru/subject/lesson/2054/start/
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
I'enernueckas CBsA3b MEKIY bubmuoreka [IOK
48 KJIaCCaMH HEOPraHU4ECKUX 0 https://m.edso0.ru/00ad9a50
COeTMHEHNN https://resh.edu.ru/subject/lesson/2440/start/
49 O06o00611eHNe U cHUCTEeMAaTU3ALUs 0 bu6mmoteka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTtponbHnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 0 bubmorexa LOK
o P https://m.edso00.ru/00ad9ela
COETMHEHU N
[TepBBIe TOMBITKA KIIACCH(PUKAITAN
51 XUMHYECKHUX 3J1eMEHTOB. [loHsiTHE O 0 bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMEHTOB
59 [Tepuoanueckuii 3aKoH u 0 bu6nunorexa LIOK

HCpI/IOI[I/ILICCKaSI cucrema

https://m.edsoo.ru/00ada52c¢
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XUMHUYECKUX 3JieMeHTOB [[. 1.
Meunpeneena

Ilepuonpl, TpynIibl, TOATPYIIIHL.
Jla6.pa6.Ne8 BianmoeiicTre

bu6nmoreka [IOK

53 « B 0.5 https://m.edsoo.ru/00ada52c
PHAPOKCHIA HHH fc PacTBOpamt https://resh.edu.ru/subject/lesson/2053/start/
KHUCJIOT | IIeJIOUEH.
bu6nmoreka [IOK
Ctpoenue atomoB. CocTaB aTOMHBIX
54 anep. VI30TOMEL 0 https://m.edsoo.ru/00ada342
AP https://resh.edu.ru/subject/lesson/2051/start/
CrpoeHue 3J1eKTPOHHBIX 000JI0YeK Bu6mmoteka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit 0 https://m.edsoo.ru/00ada6bc
cuctemsl J[. . Menaeneena https://resh.edu.ru/subject/lesson/2050/start/
XapakTeprucTUKa XUMHYECKOTO
3JIEMEHTA TI0 €T0 MOJI0KCHHIO B
N bubnunoreka LIOK
[Tepnomuueckon cucreme 1. 1.
56 Mennencesa. 7Ta6.0a6 NoO Vsviere 0.5 https://m.edsoo.ru/00adag824
a ) L i https://resh.edu.ru/subject/lesson/2049/start/
00pas3I0B BEIIECTB METAIIIOB U
HEMETaJJIOB
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAyKH U ITPaKTUKA. [l 0 bubmuoteka [IOK
N. MenpeneeB — yd4€HBIN, IIEAArOT U https://m.edsoo.ru/00ada96e
rpak IaHUH
bubnmorexa LIOK
DIIEeKTPOOTPULIATETLHOCTh aTOMOB
58 UIMICCKIX SICMCHTOR 0 https://m.edso00.ru/00adaab8
7 https://resh.edu.ru/subject/lesson/2048/start/
but6mmoreka [IOK
59 41 0
OHHAT XHMITICCKAT CBASE https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKas 0 bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenosnspuas 1 0 bubmmoreka [JOK
XHUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 CreneHb OKUCICHUS 1 0 https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
OKHCITUTEbHO-BOCCTAHOBUTEIHHBIC
peakuuu. J1a6.pa6.Nel0 IIpoBenenue bubmmoreka [JOK
63 OTIBITOB, UJLUTFOCTPUPYIOLTUX 1 0.5 https://m.edso0.ru/00adb076
IIPUMEPBI OKUCIUTEIBHO- https://resh.edu.ru/subject/lesson/3122/start/
BOCCTAHOBHUTEIIBHBIX PEAKIUit
bubnuoreka [{OK
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 0 https://m.eds00.ru/00adb076
Kontponbnas pabota Ne4 o reme
65 «Ctpoenune atoma. XuUMHYECKast 1 0 bubmorexa HOK
P ' https://m.edso00.ru/00adb486
CBSI3b)»
66 O060011eHre U cucTeMaTu3alus 1 0 bubnmnorexa [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 O06o01eHre 1 cucTeMaTu3aIus 1 0 bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
bubmmoteka IIOK
I1 1
68 POMENYTOTHAR aTTeCTalHA 0 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 11

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cHUcTeMa XMMHUYeCKuX aneMeHToB [[. U 1 0 0 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOM CBSI3W U THUIIBI 1 0 0 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilaccay
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 0 0 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.
7 [ToHSTHE O TOMOTEHHBIX H FE€TEPOTEHHBIX 1 0 0 bubmmorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaKImsIx
[ToHATHE O XUMUYECKOM PaBHOBECHH, 00
8 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX 1 0 05 bubmuoreka [JOK

pCaKknuiXx. q)aKTOpI)I, BJIMAOINIMUEC HA
CKOpPOCTH XUMHYCSCKOU PCaKIuu U

https://m.edsoo.ru/00adc28c
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MOJIOKEHUE XHMHYECKOTO PAaBHOBECHSI.
Jla6.pa6.Nel MccnenoBaHue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEAKI[UH OT
BO3JICHCTBUS PA3INYHBIX (PAKTOPOB

OKUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakuuu. CocraBieHue ypaBHEHUM
OKHCIINTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH
C HCIIOJIB30BaHUEM METO/1a 3JIEKTPOHHOTO

bubnunoreka LIOK

9 0
6ananca. ONbITH, HWIUTIOCTPUPYIOLINE https://m.edsoo.ru/00adcade
MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBLHBIX PEAKIINMA
(meMOHCTpaIMOHHBIN SKCTICPUMEHT)
Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH.
CuIibHBIE U CJTa0bIC SJICKTPOJIHUTHI.
10 HccnenoBanue 31€KTPOIIPOBOIHOCTHA 0 Bubmiorexa OK
porp . https://m.edsoo.ru/00adcd68
PacTBOPOB BEIIECTB (JIEMOHCTPAIIMOHHBIN
9KCIIEPUMEHT)
Peakmun nonHoro ooMeHa. Y ciioBust
MPOTEKAaHUs PeaKIii HOHHOTO OOMEHa. BuG 10K
HOJINOTEKA
11 JIa6.pa6. Ne2 [IpoBeneHue ONbITOB, 0.5
P poBea https://m.edsoo.ru/00add448
WJUTFOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS
peakiuii HOHHOTO 0OMeHa
XHUMHUYECKHE CBOMCTBA KMCJIOT U OCHOBAaHUN
12 B CBETE MPEICTABICHUNA 00 0 bubnuorexa [JOK
p N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLMAIITT
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHYECKON 0 bubmmorexa TIOK
p p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 [TonsTre o rumponuse comnei 0 bubmmorekxa [IOK
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https://m.edsoo.ru/00add9d4

15 KauecTBeHHBIE peaKIIMM HA HOHBI. Bu6muoteka [JOK
O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Permenune bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme
17 «DIEKTPOIUTUYECKAs TUCCOLMAIINSL. bubmmorexa [JOK
https://m.edsoo.ru/00addec0
XUMUYECKUE peaklui B PACTBOPAX)»
OO01as XxapakTepuCTHKA raJOreHOB.
Oco0eHHOCTH CTPOSHHS aTOMOB,
18 XapakTepHbIe cTerneHu okucienus. CtpoeHue bubnnorexa [JOK
1 (pU3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — https://m.edsoo.ru/00addfe2
rajoreHoB. XuMHUYECKHE CBOMCTBA HA
puMepe XJiopa
Xnoposogopon. ConsiHas KHCIOTA,
XUMHUYECKHE CBOMCTBA, MOIYYEHHE,
npuMeHeHue. JleicTBue xjopa u
XJIOPOBOJIOPO/ia HA OpPraHU3M YeJIOBEKa.
19 BafoeﬁmHI; xnopnnfl U UX HaXO0KIEHHUE B bubnnorexa [JOK
https://m.edsoo.ru/00ade104
npuposae O3HakomiieHHe ¢ 00pa3laMu
rajioreHuA0B. Pacnio3HaBaHnue coystHOU
KHUCIIOTHI, XJIOPUIOB, OPOMUIOB, HOAUJIOB
noja (IeMOHCTPAIMOHHBIN KCIIEPUMEHT)
[IpakTuueckas pabora Ne 2 o Teme
20 «[Tomy4ueHre CONITHOM KUCIIOTHI, U3yUeHHUE € bubmmorexa [IOK
. https://m.edsoo.ru/00ade348
CBOMCTBY»
Boluucnenust no ypaBHEHUSIM XUMHUYECKUX
21 peakIuii, eciii OJIMH U3 PeareHTOB JaH B bubmmorexa [JOK

N30BITKE

https://m.edso0.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

OO6mmas xapakrepucTuka 31eMeHToB VIA-
rpytibl. OCOOEHHOCTH CTPOCHHS ATOMOB,

bubnunoreka LIOK

22 XapakTepHbIC cTereHnu okucieHus. CTpoeHue 0
4 P . P https://m.edsoo.ru/00ade64a
1 (U3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEpHI.
ATIoTponHbIe MOAU(DHUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
. bubnuorexa [JOK
23 npupojie. XUMHUYECKHE CBOMCTBA CEPHI. 0.5
https://m.edsoo.ru/00ade64a
Jla6.pa6.Ne3 Oznakomienue ¢ odbpasuamu
Cepbl U €€ COeTUHEHUSIMU.
CepoBoJIopoJ, CTpOCHHE, (PU3HUCCKUEC U
24 XI/ISIquCI(ie CBOI;)CTBa ﬂft)i a0.Ne4 0.5 bubmorexa LIOK
' Pab-Ae ' https://m.eds00.ru/00ade802
PacnioznaBanue cyinb(hua-HOHOB B pacTBOpE.
Oxcupl cepol. CepHast KHCIOTa, pr3nyecKue
Y XUMHYECKHE CBOWCTBA, TPUMCHCHHE.
J1a6.pa6.Ne5 M3ydyeHrne XMMHUYECKHX CBOMCTB
25 a30aBJIEHHON CEpHOI KHUCIIOTEI, IPOBEIEHUE 0.5 bubnmorexa IOK
P . P > 1P ' https://m.edsoo.ru/00adea28
KaueCTBEHHOW peakIuu Ha CyIb(aT-uoH U
HaOIo/IeHNe MpU3HaKa e€ MPOTEKaHNS.
Pacnio3naBanue cynbgaT-uOHOB B pacTBOpE.
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS 0 bubmmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIlen cpeaibl COeTMHEHUSIMU CEPHI.
97 Brruncienne MaccoBOM TOJIH BEIXOJa 0 but6mmorexa [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTrKa 31eMeHToB VA-
bu6nunorexa LIOK
28 rpynnsl. A30T, pacipocTpaHeHHE B IPUPOJIE, 0

¢bu3nyecKkrne 1 XuMHUYeCKHe CBONCTBRA.

https://m.edsoo.ru/00adeeab
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O3zHakoMJIeHHE ¢ (PU3HYECKUMU CBOMCTBAMH
a30Ta (IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT)

AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE
CBOMCTBA, IIOJIy4CHHUE U IPUMECHECHHUE.

. Bbu6muoteka [JOK

29 J1a6.pa6.Ne6 [IpoBeneHne KauecTBEHHOM 0.5 https://m.e dsog)_.[ru 100adf004
peaKIy Ha NOH aMMOHUS M U3y4eHHUE
IIPU3HAKOB €€ MPOTEKaHMs
[Tpaktuyeckas padora Ne 3 o Teme

30 «[Tomyuenne ammuaka, U3yudeHHe €ro 1 bubmmorexa LIOK

. https://m.eds00.ru/00adf180
CBOWCTB»
A3oTHas KucnoTa, e€ pusnyeckue u

31 XHMHUYECKHE CBOMCTBA. B3anmopaericTBue 0 bubmuoreka [IOK
KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C https://m.edsoo.ru/00adf306
MeIbI0 (IEMOHCTPALMOHHBINA YKCIIEPUMEHT),

Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS

39 B Ka4eCTBE MUHEPAJIbHBIX Y10OpEHUH. 0 bubmuoteka [IOK
XHUMHUUECKOE 3arpsA3HEHUE OKPYXKarOLen https://m.edso0.ru/00adf518
Cpebl COeTMHEHHSIMH a30Ta
docdop, ero amuIoTponHbIe MOIUPUKAIIH,
okcua docdopa (V) u pochopnas kucnora,

33 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, 0 bubmuoreka [IOK
nostydeHue. O3HakoMIIeHHE C PU3NYECKUMU https://m.edsoo.ru/00adf68a
cBoiicTBamMu (pocdopa u ero coenMHEHU I
(IeMOHCTPAIIMOHHBIN KCTIEPHMEHT)

Hcnonb3oBanue GochaToB B KaueCTBE
MUHEpAJIbHBIX YA00peHHid. 3arps3HeHune
. bubmuoreka [{OK
34 pupoaHoH cpeabl pocdaramu. JIab.pad. No7 1

[IpoBeneHne KaueCTBEHHOW peakui Ha
dbocdar-noH 1 U3ydeHne MPU3HAKOB €€

https://m.edsoo.ru/00adfc20
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nporekanus. Pacno3HaBanue gochar-uoHos
B pactBope. JIa6.pa6.Ne8 O3HakoMIIeHHE C
oOpasnamu a30THBIX U (HOCHOPHBIX
ynoOpeHuit

35

36

37

Yrinepos, aluioTponHbIe MO (DUKAIIHH,
pacmpocTpaHeHue B mpupoe, GU3ndeckue u
XMMHUYECKUE cBOMcTBa. M3yueHue Mmoenei
KPUCTAJUTMYECKUX PEMIETOK ajiMasa,
rpadura, ¢pymiepeHa, 03HaKOMIICHHE C
MIPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOKCTBOM IIPOTUBOTa3a

Oxcuppl yriaepona, ux Gpusndeckue u
XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(V)

YronbHasg KACIOTa U €€ COJIA, UX
(du3nyecKre U XUMHUYECKHE CBONCTBA,
nojrydeHue u npuMmenenue. J1a6.pa6.Ne9
[IpoBeneHne KaueCTBEHHON peaklnuy Ha
KapOOHAaT-MOH U U3yYeHUE MPU3HAKOB €€
nporekanus. Mcnonp3oBanrue kapOOHATOB B
OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIHCTRE.

0.5

bubnunoreka LIOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nmorexa LIOK
https://m.edsoo.ru/00ae006¢c

38

39

IIpakTuyeckas padora Ne 4 o Teme
"[TonyueHne yriaekucioro rasa.
KauecTtBeHHas peakuus Ha kapOoHaAT-HOH"

HepBOHa‘{aJ'IBHBIe MIOHSATHS 00 OpTraHU4YCCKUX
BCIICCTBAX KaK O COCAUMHCHUAX YyIJICpoaa.

bubnunorexa LIOK
https://m.edso0.ru/00ae027¢

but6mmoreka [IOK
https://m.edso0.ru/00ae054¢
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MaTepI/IaJIBHOe CANHCTBO OPraHN4CCKUX U
HCOPraHN4YCCKUX COCI[PIHGHPIfI.

Kpemnuuii u ero coenunenus. KauecrBennas

bub6nmoreka [IOK

40 CaKIIMs Ha CHJIMKAT-HOH
p . https://m.edsoo.ru/00ae080a
(I1eMOHCTpAIMOHHBIN SKCIIEPUMEHT).

[IpakTrueckas padota Ne 5. Permenue
41 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmorexa [IOK
p . https://m.edsoo.ru/00ae0bf2
«BaxHeinme HeMeTaJUTbl U UX COSIUHCHHS

42 KonTponbnas pabota Ne3 mo teme bubmmoreka [JOK
«Baxuelinme HeMeTaUIbl U UX COEIUHEHUS)) https://m.edsoo0.ru/00ae0el8
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
3JIEMEHTOB — METAJIOB. MeTajuinueckas
CBSI3b U METAJUIMYECKAs] KPUCTAILTNYECKAS

R . bubnnorexa [JOK
43 peméTka. GU3nUeCcKre CBOMCTBA METAILIOB.
https://m.edsoo.ru/00ae103e
O3HaKOMJICHHE C MOJICIAMU
KPUCTAJUTMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAIJIOB (JIEMOHCTpALINSA)
XUMHUYECKUE CBOMCTBA METAIIIIOB.
44 OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubnmorexa IOK
p p P https://m.edso0.ru/00ae1156
METAJLJIOB
OO6mue crmocoOb! MOTYyYEHUsI METAJIOB.

45 CruiaBbl. BerauciieHust mo ypaBHEHUSIM bubnuoreka [IOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.eds00.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH
[TonsiTHE O KOPPO3UM METAIIIOB, CIIOCOOBI

46 3aIUTHI UX OT Koppo3un. CTutaBs (CTab, bubnuotexa [JOK

YYyT'yH, AIOpaJIOMUHUMN, OpOH3a) U UX
MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH

https://m.edsoo.ru/00ael1278
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bubnunoreka LIOK

47 €JIOUYHBIE METAJLIBI 0
1 https://m.edsoo.ru/00ae14b2
OKcubl ¥ THAPOKCUIBI HATPUS U KU,

48 Hab6mronenue u onvcanue mporeccoB 0 bubnunorexa LIOK
OKpalllMBaHUs MJIAMEHU MOHAMH HATpHs, https://m.edsoo.ru/00ae14b2
KaJIUS U KaJabLUs
[llenouHo3eMenbHBIC METAIUIBI — KAJIbITUN U bubnuorexa [JOK

49 . 0
Maraui https://m.edsoo.ru/00ae15e8
Bakueiinime coefMHESHUS KaJILIIN.

50 Oc00EHHOCTH B3aUMOJICHCTBUS OKCHJIA 0 bubmuoreka [{OK
KaJbLUs U HATPUS C BOJOH https://m.edsoo.ru/00ael5e8
(IeMOHCTPAITMOHHBIHN 3KCIICPUMEHT)

JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.
51 HccnenoBanne CBOWCTB »KECTKOM BObI 0 bubmorexa LIOK
N https://m.edso0.ru/00ae1886
(IeMOHCTPAITMOHHBIHN 3KCIICPUMEHT)

59 [TpakTuyeckas pabora Ne 6 o Teme 1 bubmuoreka [IOK
"YK€cTkoCcTh BOJIBI M METO/IBI €€ YCTpaHEHUS " https://m.edsoo.ru/00aelae8

53 O000111eHIE U CHCTEMATH3aIIUs 3HAHUI 0
Anromunuit: nonoxenue B [lepuogudeckoit
CHUCTEME XMMUYECKUX deMeHToB []. M.

54 Meunneneesa, CTPOCHHUE aTOMa, HaXOKIECHNE 0 bubnnorexa [JOK

» CTP ’ https://m.edso0.ru/00aelc64
B IIpHpo/ie, GU3HUECKHE U XUMUICCKUE
CBOMCTBA
AmdoTepHbIe CBOWCTBA OKCUIA U
ruApokcuaa amoMuaus. J1a6.pad. NelO
55 UccnenoBanmne aMpoTEepHBIX CBONCTB 05 bubmuoreka [JOK

TUAPOKCH/IA ATFOMUHMS U TUIPOKCUIA
nuHKa. [Ipusnaky nporekanus
KaueCTBEHHBIX PEAKLUN HA MOHBI aJTFOMUHUS

https://m.edsoo.ru/00aelc64
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U [IUHKA

56

Kenezo:nonoxenue B [leproanueckon
CHUCTEME XMMHUYeCKuX demMeHToB /1. U.
MeneneeBa, CTpoeHUE aTOMa, HAXOXKICHUE
B IIpHUpo/ie, GU3HUECKUE U XUMUICCKUE
CBOICTBa

bub6nmoreka [IOK
https://m.edsoo.ru/00ae1d86

57

Oxcupl, THIPOKCU B U conn kene3a (1) u
xenesa (l11), ux cocras, cBoiicTBa u
noy4yenue. JIa6.pad. Nel1 [Ipuznaku
MIPOTEKAHUS KAYSCTBECHHBIX pPEaKIuii Ha
nonsl xene3a (1) u xenesa (111)

bubnuoreka [{OK
https://m.edsoo.ru/00ae35e6

58

59

O00011IeHIE U CUCTEMATH3aIUs 3HAHUI

[IpakTuueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxuHenme MeTauibl U UX COSAUHEHUS»

bubnunoreka LIOK
https://m.edsoo.ru/00ae3de8

60

Brrancnenus mo YpPaBHCHUAM XUMHNYCCKUX
peaKHHﬁ, €CJIM OAVH U3 pCarcHTOB OaH B
HU30BITKE UIIH COACPKUT IPUMECH.
Brruncienus maccoBoit J0JIM BbBIXOAa
MMpOAYKTA pCaKInuun

bubmmoteka IIOK
https://m.edsoo.ru/00ae1750

61

KonTponbnas padota Ne4 no teme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI

62

BemiectBa 1 MaTepualibl B TOBCETHEBHOM
KU3HH yesioBeka. M3yuenne oO6pasios
MaTepuasoB (CTEKJIO, CIIaBbl METAUIOB,
MOJINMEPHBIE MaTepuabl) (I€MOHCTPALINS).
be3onacHoe ncnoap30BaHUE BEMIECTB U
XUMHUYECKHX peakiuiil B ObITy. [lepBas
MOMOIIb IPY XUMHUYECKUX 0XKOTaxX U

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50
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OTpaBJICHUSIX.
63 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH 1 0 bubnuorexa [IOK
cpensl https://m.eds00.ru/00ae4270
64 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 1 0
65 Ponp xumMuM B pelieHnN 9KOJIOTHYECKHUX 1 0 bubnuoreka [JOK
pooem https://m.edso0.ru/00ae4270
. bu6nmorexa [IOK
66 O06o01IeHre U cuCTeMaTH3alus 3HAaHUN 1 0 https://m.edsoo.ru/00ae0d0a
bubnuoreka [{OK
7 i 1
6 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN 0 https://m.edsoo.ru/00adb33c
bubnunoreka LIOK
I1 1
68 POMENYTORHAA arTecTatin 0 https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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