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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOoJaBaHusl yYCOHOT0 IpeaMeTa « XUMUsDHY
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
MpeaMeTa, YCTAHABJIMBAECT 00s13aTEIHHOE MPEIMETHOE CoZEepKaHue,
MpelyCMaTPUBAECT PACHpPEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YUY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOWM Il (OPMHPOBAHUS MHPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CTpykTypa coiepKaHus MPOTPaMMBI IO XUMHH C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMW CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIOJNHSS (YHKIMA OOBSICHEHHS U MPOTHO3HPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHM, 3aKOHOB M TCOPETUUCCKHUX IOJIOKESHHM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHOM IMO3HABATEIbHON JESATENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOIIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W ONBIT, MOJYYEHHBIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B UEISIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOyueHus.

OOmee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKeE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH TTOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KUCIOPOa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxxnenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceolllieHHbIe M HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Knmaccudukanus ocHOBaHM: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE U U3YyYCHUE CBOWMCTB KHUCIOpOJa, HAOJI0JACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE PACTBOPOB C OINPEIEIEHHOU
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIIOYCH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BaxHeilme Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. KopoTkonepuogHas ©  JiauHHOmNepuoAHass  (OpMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO rpynraM U mepruoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUHM B § Kilacce
OCYILIECTBJISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TOHSTHS: HAy4HbIN (akT, TUNOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB M HEMETauioB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHUE BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCIMHEHUS ), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MYEeCKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHW3M YeJoBeKa. BaxHeulmme XIopuabl U UX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crnenududeckne). XHUMHUYECKUE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSIMU Cepbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpuponae. AMMHUak, €ro
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOMcTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BoJMoEMOB). dDocdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka snemMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojydyeHue W npuMeHeHwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TAHOJI, TJIMLEPUH, YKCYyCHasl KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiM B JKH3HM YeEJOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue U XHUMHUYECKHE CBOMCTBA, IMOJy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOJACHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl €€  COEAUHEHUSMH  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJI0JieHWEe TpHu3HakKa e€ MPOTeKaHWs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepumoaudeckoi cucteMe XUMHYECKHX diaeMeHToB [[. U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4YeHUs: MeTauioB. [loHATHE O KOpPpPO3WHM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXOXJCHHE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



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

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux 3neMeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0J103keHUE B [leproindeckoil CucTeMe XUuMHUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroMa, HaxXOXJIeHUE B mpupoac. DuU3MYECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHUJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIOJb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YesoBeKa. beszomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npo0iaem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIsI OTACTBHBIX MPEAMETOB
€CTECTBCHHO--HAyYHOTO KA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: Marepus, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYCCKUN 3apsij, MPOBOTHUKH,
MOJIYIIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHbBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMHU IIECHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAMA WU
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHUs 3HAYEHUS XUMHYECKOW HAyKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUHAIBHBIX HOPMaxX M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBIIOJHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOIFOMAEMBIX IMPOIIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0O W TO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATBHO Cpeae;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOIEH TPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHILIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOOecnedynBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTCPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(UKANNKA XUMUYCCKUX BEIIECTB W XMUMHYCCKUX PEaKIIHi,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble nucciieaoBare/bCKHe JeiiCTBUSI:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M ITPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJadll HECJIO0XHBIMA CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yibTaTa 3asBICHHON 1€, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JlaHHOW deaepanbHol pabdodeil mporpaMMmonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYaIlUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITh 3TU TIOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JUIsI COCTaBJICHUSI (hOPMYJI BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJIacCy COEIUHEHHUM Mo
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONMCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢dopmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IIOHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sIpa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D EKTY);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAILCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o MPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CJICJIOBAThH MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKUE DKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB
HIeJIOYEeN U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U IPYTHE).

K xonIy 00ydeHus B 9 kjacce mpeaMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICII OCHOBHBIX XHUMHYECKUX TMOHATUNA: XUMHYECKUN
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMUYECKHX [MOHATUH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OIIPE/CIIATh BAaJEHTHOCTh M CTENEHb OKHUCIEHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAIECKHOCTh BEHIECTB K
ONpeneNEHHOMY KJIACcCy COEOUHEHMH 1o QopMysiaM, BHJ XUMHYECKOH
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCIUHEHHH, THI KPUCTALTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid cUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJIaCCU(UUUPOBATh XUMHUYECKUE DJIEMEHTBHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO CTENIeHEW OKUCIIEHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUYECKUEe XHUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOATBEP)KIasi OMHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCONUALMU KUCIIOT, IEN0YEn
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



yYpaBHEHUSI PEAKIM, MOATBEPKIAIONINX CYIIECTBOBAHWE TE€HETUYECKOUN
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKON PEaKINN;

e COONTIOAATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0N U J1ab0paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMHS — BaXkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 2 bu6mmoreka [IOK
' MPAKTUYECKOM IEeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiecTBa 1 XuMuueckue 15 2 1 bubnnoreka IIOK
' peaxIun https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. [lonsatue bubnmnorexka HOK
2.1 6 1 1
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsatue o kucinorax 3 1 bubnmnorexka HOK
' U COJIAIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6nmoreka [IOK

3.1 7
XHMHYECKUX dj1eMeHToB /I, U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b. Eu6 10K
noInoTeKa
2 -
3 OxueuTensHo 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCIILHBIC peaKIlI/II/I
bu6mmoreka [IOK
4! 1
TOTO Mo pasAety > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa ITOK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uudpoBbie
Ne ni/mm P Konrpoububie = IIpakTuyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo M1 XMMHUYecKHe peaKkun
11 [ToBTOpenue u yrirybiaeHne 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALIUS. 8 1 1 bubnnorexa [HOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX coeIMHEHUS
51 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 1 bubmmorexa [OK
' pyIL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKa XUMUYECKHX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKa XUMUYECKHX
2.4 sneMeHToB IVA-rpymnel. Yriepon u 8 1 1 Eubmorexa IIOK
' . py ' p https://m.edsoo.ru/7f41a636
KPEMHHH U UX COEITMHEHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

. bu6mmoreka [IOK
3.1 Obume cBoiCTBA METAILIOB 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 aXXHEUIIINE METAJIBI U UX COEANHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertectBa 1 Marepualisl B KU3HU YeEJIOBEKA 4 Bubmorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 2 Bubmorexa ITOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yeJjioBeka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 bubnuoteka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas padora Ne 2 «Ounctka 1 1 bubnnorexka [HOK
BEIIIECTBaY https://m.edsoo.ru/ff0d28c8
bubmuorexa [JOK
6 A 1
TOMBLH MOTICHYIRL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOXKHBIE BEIIECTBA. 1 bubnnoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHHUE. https://m.edsoo.ru/ff0d2a6c
Xumudaeckast opmysia. BaneHTHOCTh
9 aTOMOB XMMHMYECKUX 3JIEMEHTOB.3aKOH 1 bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d2eae
MOCTOSIHCTBA COCTaBa BELIECTBA.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae

10 OTHoOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast 10151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
12 KomnunuectBo BemecTBa. Moib. bubmuorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
[TpakTrueckas paborta Ne 3
"[IpuroToBieHHE pacTBOpa caxapa u bubnnoreka [JOK
13 .
ONpeAeIeHue MaCCOBOM J0JIU €r0 B https://m.edsoo.ru/ff0d2d50
pactBope"
14 KonTposbHnas padora Ne 1 mo teme bubnuoreka [IOK
«ATOMBI XUMHYECKHX 3JIEMEHTOB) https://m.edsoo.ru/ff0d37fa
15 duznyecknue 1 XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMHU4YecKask peaKus https://m.edsoo.ru/ff0d3al6
16 [Ipu3Haky n yCIIOBHs MPOTEKAHUS bubnnorexka [JOK
XUMUYECKHUX PEAKLIAN https://m.edsoo.ru/ff0d3b88
bu6mmoreka [IOK
17 AMMIECKHE YPABHCHILA https://m.edsoo.ru/ff0d5708
Brruncnenust KonuyecTBa, Macchl
18 BEII[ECTBA 110 YPABHEHHUSIM XUMHYECKUX bubnmoreka [JOK
peakIuii.3aK0H COXPaHEHUS MACChI https://m.edsoo.ru/ff0d3f34
BEIIECTBA.
Knaccudukanus XuMHUUeCKUX peakuui
(coenuHeHus, pa3IoKeHHUs,
19 3amMenieHus, oomena).M. B. bubmorexa HOK
L https://m.edsoo.ru/ff0d40c4
JIoMOHOCOB — y4€HBIN-
SHIUKIIONEIUCT.
20 Kountpoasnas padora Ne2 mo reme bubnmoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BemecTBa 1 XUMHYECKHE PCAKIHHN»

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CoctaB

21 Bo3ayxa. Kucnopog — sneMeHT u bubmorexa LOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnueckre 1 XUMHUYECKHE CBOIICTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LHOK
PO " ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CniocoObl MoTy4eHust KUCIopo/ia B
23 11a00paTOpHUH U MPOMBIILIEHHOCTH bubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHMHYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEaAKIIUIX
TonnuBo (He(Th, yrojab U METaH).
25 3arps3HeHue BO3/1yXa, CIIOCOOLI €TI0 bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
IIpaktuueckas padora Ne 4 mo Teme
26 «1P[0J'I YyeHue 1/112061/1 aHue KHCI0pOoa bubmorexa HOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYECHHE €r0 CBOMCTBY»
97 Bonopox — anemeHT u npocroe bubnuorexa [IOK
BelecTBo. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
78 ®du3nyecKue 1 XMMHUYECKHE CBOMCTBA bubnmnoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
KonTtpoJubnas pa6ora Ne 3
29 «CoeqnHeHN XUMHYECKHX bubmmorexa [IOK
A https://m.edsoo.ru/ff0d50d2
JIEMEHTOB»
30 [TousTue o kucmorax u cossxCrocoonl bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

MOJTy4eHUsl BOJOPOa B 1TabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas padota Ne 5 o Teme

31 «ITonyduenue u cobupanue BogopoIa bubmorexa HOK
Y onp AOPOAA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBOHCTBY»

32 Moutsipabiii 00bEM Ta30B. 3aKOH bubnnoreka [HOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BEIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [JOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Breruncnenus 005EMO0B ra3oB 110

34 ABHCHHIO pPEaKI[UKM Ha OCHOBE 3aKOHA bubmorexa HOK
VP . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B

35 duznyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 bubnuoteka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pacrBopuTens. HackienHbie

37 1 HCHACHI peHHBIE acTBOpHBI. MaccoBas bubmorexa HOK

5 P pPI- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 6 o reme

38 «lIpurorosieHue pacTBOPOB C bubnnoreka [JOK
onpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
KonTpoubnas padora Ne 4

39 «A3MeHeHus, MPpoUCXOAsIIHE C bubmorexa HOK

» 1P i https://m.edsoo.ru/ff0d6342
BelIeCTBAMM»
40 OKcuapl: COCTaB, KJIacCuUKaIus, bubmuoreka [JOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHnue u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHHUS: COCTaB, KJIacCCU(PUKAIIHS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéBII) oI q)eHHs[ XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 7. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o01IeHre U cucTeMaTU3alus 3HaHUH
B & https://m.edsoo.ru/00ad9ch2
KontpoabHnas padora Ne 5 mo reme
50 "OCHOBHBIE KJIACCHI bubmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHW4YeCKUX coeTMHEeHUit
[TepBbie MOMBITKH KIacCUpUKAITTN
bu6mmoreka [IOK
51 XMMHYECKHX 3J1€MEHTOB. [lonsATHE O

Ipynmax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoauueckuii 3aKOH U

bubmuorexa [JOK
52 [Tepuonnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. Y. MenaeneeBa
53 Tlepronst IIIIEL, I10 TIIIBI Bubmaorexa ITOK
PHOZIRL TPY - OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI04eK
55 aToOMOB 2J1eMeHTOB [lepuoanueckoit bubmorexa [TOK
pHon https://m.edsoo.ru/00adaébc
cucremsl J. 1. MeHnaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHUIO B bu6mmoreka [IOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoanyeckoro 3akoHa Jist
pa3BuTHs HayKu U npaktuku. 1. U. bubnuoreka [IOK
57 .
MenpeneeB — y4€HbIN, MI€1ArOT U https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 n
OHHAML XIMITHECKAT CBA3D https://m.edsoo.ru/00adac34
50 KoBanenTHast nonsipHast XuMu4ecKkas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHast XUMHUYECKast bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa [TOK

https://m.edsoo.ru/00adae28
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63 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peaknuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCTTUTENIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
KonTpoubnas pabora Ne 6
65 «MTorosasi KOHTpO/IbHAA padoTa 3a 1 bubmiorexa LIOK
https://m.edso00.ru/00adb486
Kypc 8 kiacca»
66 Peseprublit ypok. O6o0mieHne u 1 bubnnorexa [HOK
cUCcTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBusiit ypok. O6o0mieHue u 1 bubnuorexa [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBuelit ypok. O6o01eHue u 1 bubnuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XUMUYECKHX dJ1eMeHTOoB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmmorexa LIOK

. https://m.edsoo0.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccugukanus 1 HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMuueckoil CBA3U U TUIIbI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtposbHnas padora Nel mo teme

5 «IToBTOpeHue u yriryosaeHue 1 1
3HAHUI OCHOBHBIX pa3/ieJioB Kypca
8 kiacca»

6 Knaccudukanus XuMuueckux 1 bubnnoreka [JOK
pEAKIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [IoHsiTHE O XMMHUYECKOM PaBHOBECHUHU. 1 bubnnoreka [HOK

q)aKTOpI:I, BJIMAIOIIHUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c
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XHMHYECKOM PEAKIMN U IIOJIOKEHUC
XUMHUYCCKOI'0 paBHOBECHUA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

bubmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuanuu. CHIbHEIE U cl1a0bIe bubmorexa LOK
A HHALHH. https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMonnsie ypaBHEHHS peakInuii bubmorexa LOK
yp peaid https://m.edsoo.ru/00add448
XuMHYeCKHEe CBOMCTBA KUCIIOT U
12 OCHOBAHMI1 B CBETE IPEACTABICHUI bubmorexa HOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MpeacTaBIeHUH 00 bubmorexa LIOK
pedt . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITorsaTue o ruapoim3e coneu bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTru3aIus bubnuotexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PenieHune 3KCrepuMeHTaIbHbIX bubnnoreka [JOK
3a/1a4 1o TeMe "DIEeKTPOoIUTHYECKas https://m.edsoo.ru/00addbfa
auccouanua'
KonTtpoJsbnasi pabéora Ne2 mo teme
17 «JIEKTPOJTUTHYECKAS bubmuoreka [IOK
auccomuanus. XuMH4YecKHe https://m.edsoo.ru/00addec0
peakiun B pacTBOpPax»
18 OO0mias xapakTeprucTHKa rajJoreHoOB. bubmuorexa [JOK
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XUMHYECKUE CBOMCTBA HA MPUMEPE
xXJiopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ComsiHast KUCIIOTa,

bu6mmoreka [IOK

19 XHMHUYECKHE CBOMCTBA, MOJyUEeHHUE,
Y https://m.edsoo.ru/00ade104
MpUMEHEHUE
[TpakTuueckas padota Ne 2 o Teme
20 «ITomydenne CoaTHON KUCTOTHI bubmmorexa [JOK
YR ea ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOHUCTB»
Brraucnenus o ypaBHEHUSIM
21 XUMHYECKHUX PEaKIuil, eCli OJUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B N30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepsl 1 €€ cCOeTMHEHUI bubnuotexa [JOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOEHHUE, bubnuotexa [JOK
dbuznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nUeckrue 1 XMMUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XVUMUYECKUE PeaKIlui, JIekKaIlue B
OCHOBE IIPOMBIIIIEHHOT'O CIoco0a
26 MOJTy4YEHUs] CEPHOM KUCIIOTHI. bubmuoreka [IOK

XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaOIIEH Cpeibl COEAUHEHUSIMHU
cepsl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

KonTpoasHnas padora Ne 3 mo teme
«BaskHelIue HeMeTaJJIbI H X

bu6mmoreka [IOK

27
coenuHenus (I'asorennl. Cepa u eé https://m.edsoo.ru/00adec8a
coeIMHEeHHUs )»

OO0m1as XxapakTeprucTHKa 3JIEMEHTOB

28 VA-rpynmnsl. A30T, pacipoCTpaHeHHE bubnunoreka [HOK
B IIpUpoe, GU3NIECKUe U https://m.edsoo.ru/00adeea6
XHMHYSCKHE CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XHMUYECKHE CBOMCTBA, OJYyUYCHUE U bubmorexa HOK

> oY https://m.edso00.ru/00adf004
IPUMCHCHUE
[IpakTrueckas padora Ne 3 o reme
30 «ITonyueHre aMMuaka, U3y4eHUe ero bubmorexa [JOK
. y - 13y https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KuC0Ta, e€ pusnueckue u bubnnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUYECKOE bubmmorexa [IOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (b(ppljsn(qeixne " bubmmorexa [JOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonws3zoBanue ¢pocdaros B
34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK

3arpsi3HeHue NPUPOJHON CPEbI
dbocharamu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHEeHUE B

35 npupoje, GU3HIEeCKUe 1 XUMHICCKHE buGnnorexa LIOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Okcuapl yraepoja, ux Gpu3ndeckue u
36 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJorudyeckue mpooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
bu6mmoreka [IOK
37 VYronbHast KUCI0Ta U €€ CoNu
https://m.edso0.ru/00ae006c
[TpakTiueckast pabota Ne 4 o Teme
38 "[lonyueHue yriaekuciioro rasa. bubnuoreka [IOK
KadecTBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
roH"
[TepBoHavabHBIC TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTJIepoaa
40 Kpemnwnii u ero coenuHeHUs bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME bubnuoreka [IOK
«Baxueie HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KontpoubHnas padora Ne4 mo reme
«BaxHelue HeMeTAJJIbI M UX BuG 10K
nOIMOTEeKA
42 coequHeHus (A3or, pochop u ux
a ( » pocgop . https://m.edsoo.ru/00ae0e18
COeIMHEeHHUsA. YTIJIepOoa U KPEeMHHUIl U
HX COeIMHEHHD
43 OO01mas XxapakTeprucTUKa XUMUIECKIX bubnnoreka [HOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edso0.ru/00ae103e
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Mertannuueckas cBA3b U
MeTaJlJINYecKasi KpucTajindeckas
pemérka. @u3nMvecKkre CBOMCTBa
METaJIJIOB

XUMHWYECKHUE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMUUECKUAHN PsL Bubmaorexa ITOK
pOXHM A https://m.eds00.ru/00ae1156
HANPSDKEHUH METAJIOB
OO6mme crnocoObl MOTydeHHs
MeTaiuioB. CrutaBsl. BerauciieHus o
45 ABHEHUAM XUMHYECKUX PEAKIIUN bubmaorexa LIOK
yp peaiiui, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
pUMecH
46 IToHsiTHE O KOPPO3UH METAIIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 eJIo € MeTal
Ilenounpie MeTab! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJIus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiime coefUHEHUA Kb Eubmorexa IIOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNe U CUCTEMATU3ALIS
3HAHUH
59 JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmorexa [IOK
yCTpaHEHUA https://m.eds00.ru/00ae1886
53 [IpaxTuueckas padora Ne 6 o reme bubnuoreka [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bu6mmoreka [IOK
>4 Adromuiit https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK
https://m.edso0.ru/00ae1d86
57 OKcuIbl, THIAPOKCHIBI U COJIH JKejle3a bubmuorexa [JOK
(1) u xene3a (111) https://m.edso0.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHHUH
[TpakTuueckas padora Ne 7. Penienue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME bubnuoreka [IOK
59 .
«Baxueiinie MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTUHCHUS
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnorexka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JIOJIH BBIXOJIa MMPOTyKTa
peaxiuu
61 O06o0mIeHre U cucTeMaTH3aIus
3HAHUH
KonTtpoubHnas padora Ne 5 mo reme
62 «Ba:xHeliue MeTAJLJIbI M HX
cOoeTMHEH U
63 BemectBa u Marepuaisl B bubnmoreka [JOK

HOBCGILHGBHOﬁ JKHU3HH 4YCIIOBCKa

https://m.edsoo0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYXaloIIei cpepl https://m.edso00.ru/00ae4270
65 Ponb xumuu B permeHuun 1 bubnmoreka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso00.ru/00ae4270
KonTpoabsHnas padora Ne 6
66 «HToroBasi KOHTpoJIbHAs padoTa 3a 1 bubmmorexa LIOK
https://m.edso00.ru/00ae0dOa
Kypc 9 kiacca»
67 PesepBusiit ypok. O6o0mieHue u 1 bubnnoreka [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubnnoreka [JOK
cucTeMaru3anus 3HaHUN https://m.eds00.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJIA

Metoauueckoe nocooue. 8 kinacc (aBropsl O. C. 'abpuensin, U.I'. OctpoyMoB,
C.A. Cnagkos).

[Iporpamma kypca xumuu 151 8—9 Ki1accoB 00111€00pa30BaTEIbHBIX
yupexaenuii (aBtopsl O. C. I'abpuensin, 1. I'. Octpoymos, C. A. Cnankos).
Xumus B TeCTax, 3a/1auax u ynpaxHeHusx. 8 kiacc (aBropsl O.C. ['abpuenss,
N.B. Tpury6uak).

Mertoanueckoe nocooue. 9 knacc (aBropst O. C. I'abpuensn, N.I'. Octpoymos,
C.A. Cnankos).

Xumusl B TeCTax, 3aja4ax u ynpaxkuenusax. 9 kinacc (aBropsl O.C. ['abpuensi,
N.B. Tpury6uak).

Tetpanp 11t 1a00paTOPHBIX OMBITOB U MPAKTUUECKUX padboT. 8 kiacc (aBTopsl O.

C. I'abpuensu, 1.B. AxcéHosa).



Tetpanb st 1a00paTOPHBIX OMBITOB U NMPAaKTUYECKUX padboT. 9 kiace (aBropsl O.

C. I'aOpuensn, 1.B. AkcéHoBa).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru. IIpeacTaBiiens! ciaeayronme pyOpruKn: COBETHI
aOUTYpUEHTY, yUUTENIO XUMUH, CTIPABOYHHUK (0OU€HB OO0JIbIIask MOI00pKa TaOIUIL
U CIIPABOYHBIX MATEPHAIIOB), BeCENask XUMUS, HOBOCTH, OJIMMITHAIBI,
KyHCTKaMmepa (MHOTO HHTEPECHBIX HCTOPUIECKHUX CBEICHHIA).

2. http://lwww.hij.ru. XXypHan « XuMuUs 1 KU3HBHITOHATHO U 3aHUMATEIHHO
paccka3biBaeT 000 BCEM HHTEPECHOM, UTO IIPOUCXOIUT B HAYKE U MUPE, B
KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. Dnekrponnslii sxypHan « XUMUKHA U
XMMHSD», B KOTOPOM IPEACTABICHBI OMBITHI 110 XUMUHU M 3aHUMAaTeIbHasI
UH(pOPMAIIKs, TTO3BOJISIONINE YBI€Yb YICHUKOB KCIIEPUMEHTAIBHOM YaCcThIO
npeaMera.

4. http://c-books.narod.ru. Bceo3moxkHas ureparypa mo XuMHuH.

5. http://www.prosv.ru/. ITocoOust 1yt y4amuxcsi, B TOM YUCII€ IS TOATOTOBKH
Kk uroroBoit arrecranuu (OI'D u EI'D), MmeTonuueckre mocoous 1Isl yauTenen,
HAYYHO-TIONYJ/ISPHAs IUTEpATypa [0 XHMHHU.

6. http://1september.ru/. )KypHan npeaHa3HadeH HE TOJBKO IS yuuTesacii. B Hém

MPEACTaBICHO OOJIBIIIOE KOJUYECTBO PAOOT YUYEHUKOB, B TOM YHCIIE



HCCIICA0BATCIbCKOI'O XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN MOpPTAIT
CO CCBUIKaMH Ha 00pa30BaTeNbHBIC CANTHI IO XUMUMU.

8. www.periodictable.ru. CoopHuK cTaTeli 0 XHMUYECKHX DJIEMEHTaX,

HHHIOCTpHpOBaHHBIﬁ OKCIICPUMCHTOM.






