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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalolmerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4eOHOM JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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 coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA 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
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa 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-HCCIEeI0BATEIbCKON
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;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
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 MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM 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
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU 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 aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
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 XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
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,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m 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 KACIOPOaa.

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.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa 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.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

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

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. 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, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

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

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (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. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

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

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['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
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
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
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
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,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIBb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
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
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
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 cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
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
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
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. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
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 aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
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 xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue 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, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
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 OBHIEI'O OBPA30OBAHUA

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
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
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:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA 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 MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 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, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU 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 BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
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), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
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 CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
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.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO 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  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

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

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
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 CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



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

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: 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 CBsI3b, MOJSIPHAS 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 TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJIeHUsT (hOPMYJT BEIIESCTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TabmmuHyto ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
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 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YUCIIO 3JEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATh XUMHUYECKHE HIIEMEHThI, HEOPTraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

¢ BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MaccoBYIO JIOJIIO BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o IPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIUTEILHONU JEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
NO3HAaHUA — HAOJIOJICHHE, W3MEpPEHHE, MOJECIHPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIICJIOBATH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCYI0N U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HIeJIOYEeN U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METUJIOPAHXK U IpyTHE).

K koHIy oOydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
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,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

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

e OTIPEJICTISATh BAJIGHTHOCTh U CTEMEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUYECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIMALIMU KUCIIOT, ET0UeH
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
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 XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0N M Jab0paTOpHBIM
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 XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumenoBanue pa3jiesioB dekTpoHHbIe (LM pPOBbHIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/n U TeM MPOrpamMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XUMHUYECKHE
NOHSATHUS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHMS U 5 9 bubmnoreka IIOK
' IPAKTUYECKOM https://m.edsoo.ru/7f41837c
NESTEIIbHOCTH YeJIOBEKa
12 BemectBa n xuMuueckue 15 1 bubmnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
51 Bosayx. Kucnopos. 5 bu6anoreka LIOK
' [TonsiTre 06 oxcuaax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonsitue o 8 1 bu6muoreka [JOK
' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsiTue 5 1 1 bu6nuorexa [IOK
' 00 OCHOBaHHAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIaCChI Eus 10K
nOIMoTeKa
24 HEOPraHUYECKUX 11 1 1
p . https://m.edsoo.ru/7f41837c
COEIMHEHU M
Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
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Pa3znen 3. Ilepuoaguueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTENbLHO-BOCCTAHOBHTEIbHbIE PC€AKIHHU

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
3.1 XHMHYECKHUX 3JIEMEHTOB /. 7
N. Mennene-eBa. CtpoeHue
aToma

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

XUMHYECKASA CBI3b.

3.9 OKUCIUTENbHO- 3 1 bu6mmoreka [IOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaKIuu
bubmnoreka IIOK
u 15
TOTO Mo pasacy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME o8 4
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9 KUIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne n/m P Konrtpoannbie | IIpakTuuyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pa3nes 1. BerecTBO M XMMHYECKHE PeaKI[HN
11 [ToBTOpenue u yriyoiaeHue 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuotexa [JOK
' peaknuii https://m.edso0.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
51 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edso0.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmel. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' 26 ’ P https://m.edso0.ru/7f41a636
COCITUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
24 anemeHToB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [JOK
' y PYIHIbL poa https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS



https://m.edsoo.ru/7f41a636
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Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO0mue cBoiicTBa METAILIOB 4 ngjﬁ;f;igﬁﬁ £412636
3.2 Baxneiime MeTaibl ¥ UX COSIUHEHUS 16 ng:;;f;i?g/}; £412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 Bubmorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOe Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosmiecrso D/IeKTPOHHBIE HU(POBBIE
Ne 4acoB
o/ Tema ypoka o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuu. Ponp XxuMuM B )KU3HU YeJIOBEKA. Tela v BEIeCTBa 1 bubmmorexa [JOK
pel ' ' - https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubamorexa LOK
A https://m.edsoo.ru/ff0d227e
3 [IpakTuueckas padota Ne 1 «IIpaBuia pabotsl B tabopatopuu u 1 bubnuorexa [JOK
puéMbI 0OpalleHus ¢ Tab0PaTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
bu6mmoreka [IOK
4 4 . 0 i 1
UCTHIE BemiecTBa U cmecu. CriocoObl paszienieHus cMeceit https://m.edsoo.ru/ffod26ca
5 [TpakTuueckas pabota Ne 2 «Pa3nenenue cMmeceil (Ha mpuMepe OYNCTKU 1 bubnuoteka [JOK
MOBAPEHHOH CcOJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 A 1
TOMBI H MOICKyIIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMUYECKUX SJIEMEHTOB 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BENIECTBA 1 bubmmorexa [TOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YICHHE 1 bubmorexa HOK
YHHPHOC Y https://m.eds00.ru/ff0d2d50
10 3aK0OH TOCTOSTHCTBA COCTaBa BEIMIECTB. XUMHUYECKast popMyia. 1 bubmuorexa [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbpHas aToMHast Mmacca. OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d323c

12 MaccoBast 10J11 XUMHUYECKOT'0 3JIEMEHTa B COeAMHEHUU bubmmorexa LIOK
A A https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK

13 K . Mons. M

OJIMYECTBO BemecTBa. Moib. MonsipHas macca https://m.edsoo.ru/ff0d5230

14 Ouznyeckue U XUMHUYECKHE BJICHUS. XUMHUUECKas PeaKius bubmiorexa LIOK
' peart https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycIoBHs MPOTEKAHUSI XUMHUYECKHUX PEaKIIHii bubmmorexa LIOK
P Y P peartt https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUYECKHUE YPaBHEHUS bubmmorexa [JOK
P - ' P https://m.edsoo.ru/ff0d3b88

17 Brruucnenust koamdecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708

18 Kiaccudukanus XuMHUIeCKuX peakiui (COeAMHEHMUS, Pa3I0KEHNUS, bubnnoreka [JOK
3aMeIIeHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IIEeHNe U bubnnoreka [JOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «BemiectBa 1 XuMHUECKHe bubnnoreka [JOK
peakuum» https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cmechk razos. CocrtaB Bo3ayxa. Kuciopon — sneMeHT u bubnmnoreka [JOK
npoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

29 Ou3nyeckue U XUMHUYECKHE CBOMCTBA KUCIOPOa (PeaKkuu OKHCIEHUS, bubnmnoreka [JOK
ropenue). [lonsTie 06 okcumax https://m.edsoo.ru/ff0d4614

93 CriocoOBI MOTy4eHUs KHCTIOPO/Ia B JIA0OPATOPUU U MIPOMBITIIIEHHOCTH. bubnuorexa [JOK
IIpumeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a

24 TernnoBoit 3¢ ekt XuMUUECKOH peakiuu, MOHITHE O bubnnorexka [JOK

TCPMOXUMHUYCCKOM YPAaBHCHUMU, 3K30- U OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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o5 TomnuBo (HedTh, yroiabs U MeTaH). 3arps3HEHUE BO3TyXa, CIIOCOOBI €T0 bubnmoreka [JOK
MpeIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTuueckas padora Ne 3 mo Teme «llomyuenue u cobnpanue bubnmoreka [JOK
KHUCJIOPOJa, U3YUYEHHE €ETO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — snemeHT u npocroe BewecTBo. HaxoxaeHnue B npupoae bubmmorexa [JOK
AOPOA P B ' A Prpo https://m.edsoo.ru/ff0d4ddo0
28 dusnyueckne 1 XMMUUYECKHE CBOMCTBa Bojopoia. [Ipumenenue bubmmoreka [JOK
BOJIOpOJIA https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
29 I1
OFFITHE O KHEJOTax 1 cobx https://m.edsoo0.ru/ff0d50d2
bu6mmoreka [IOK
30 C 0 6
110coObI MOJyYEHHs BOJIOPOJa B 1abopaTopuun https://m.edsoo.ru/ff0d4ddo
31 [Ipaktuueckas padbora Ne 4 o teme «llomyuenue u cobupanue bubnuorexa [JOK
BOZOPOJa, U3yYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bu6mmoreka [IOK
32 M i & . A
OJISIpHBINA 00BEM ra3oB. 3akoH ABOragpo https://m.edsoo.ru/Ff0d542e
33 Brruncnenus 00pEMa, KOJTHMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY bubmuorexa [JOK
KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra30B MO ypPaBHEHUIO PEAKIIMH Ha OCHOBE bubnuotexa [JOK
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznueckre 1 XMMUYECKHE CBOMCTBA BOJIbI bubmmorexa [OK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
36 C i. I1 0
ocTtaB ocHoBaHuU. [loHATHE 00 MHAMKATOpAX https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HachlllieHHbIE M1 HEHACBIILIEHHBIE PACTBOPHI. bubnmoreka [JOK
MaccoBasi 10151 BEILECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
38 [MpakTuueckas pabota Ne 5 mo Teme «IIpuroroBieHre pacTBOpPoOB ¢ bubmmorexa [JOK

https://m.edsoo.ru/ff0d5eba
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onpeeIEHHON MacCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBAY

bubmuorexa [JOK
39 K 60ta Ne2 eme «K .B .B
oHTposipHas padora Ne2 o teme «Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa bubmmorexa [JOK
ARE ’ HL P https://m.edsoo.ru/ff0d664e
41 IlosrydeHne U XUMUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnunorexa LIOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KJIaccu(UKAIIHsI, HOMEHKIATypa bubmmorexa [JOK
' ’ H P https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XMuMHYECKHUE CBOMCTBA OCHOBAHUI bubmmorexa [JOK
Y https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, ki1accudukanus, HOMEHKIATypa bubmmorexa LOK
' ’ H P https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHUYECKUE CBOWCTBA KUCIOT bubamorexa LOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpPa, CIOCOOBI MOTYUYEHUS, XUMUYECKHE bubnuotexa [JOK
CBOMCTBA https://m.eds00.ru/00ad9474
47 [TpakTrueckas padota Ne 6. Permenue sxcrepuMeHTaIbHBIX 3a/1a4 10 bubnuotexa [JOK
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COSIMHEHUI» https://m.edso0o.ru/00ad9b7c
48 ['eneTnveckast CBSI3b MEXKIYy KilacCaMH HEOPTAaHUYECKUX COCTUHECHUM bubmorexa HOK
o P https://m.edso00.ru/00ad9a50
bu6mmorexa [IOK
49 O06o00611eHre U crucTeMaTu3alys 3HaHU!
B H https://m.edsoo.ru/00ad9ch2
50 KonrtponbHast padota Ne3 o treme "OCHOBHBIE KIacChl bubnnorexka [JOK
HEOPraHUYeCKUX CoeAMHEHUM" https://m.edsoo.ru/00ad9ela
51 [IepBble NONMBITKY KIACCUPUKAIUU XUMUYECKUX J1eMeHTOB. [loHsTHE O bubnnorexka [JOK

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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59 [Tepuonuueckuii 3akoH u [leprnoanyeckasi cucteMa XUMHUYECKHUX bubnmoreka [JOK
anemenToB JI. . MenaeneeBa https://m.edsoo.ru/00ada52c
53 Ilepronanl, TPYIIIILI, TOATPYIIIEI bubmorexa [IOK
PHOZDL, TPY » HOATPY https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
54 C .C N
TpoeHue aToMOB. CocTaB aTOMHBIX sziep. M3oTombl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000J1049€K aTOMOB 31eMeHTOB [lepronnueckoi bu6mmoreka [IOK
cuctemsl [. 1. Menaencena https://m.edsoo.ru/00ada6bc
56 XapakTepucTHKa XUMHYECKOTO JIEMEHTA T10 €T0 TOJIOKCHHIO B bu6mmorexa [IOK
[Tepuonuueckoii cucreme JI. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3navenue [lepuoauyeckoro 3akoHa aJisi pa3BUTHS HAYKU U MPAKTHKHU. bubnuorexa [JOK
J1. 1. MenneneeB — y4€HbIi, eJaror U rpaxaaHuH https://m.edsoo.ru/00ada96e
58 DNEKTPOOTPHULIATEIIHFHOCTE ATOMOB XUMHUUYECKUX DIIEMEHTOB bubmmorexa HOK
poOTpHH https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 n
OHHAT XUMIHeckas cBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspHas XUMHYECKasa CBI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HEMIONApHAS XUMHUUYECKAs CBSI3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHD OKHCITCHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmorexa LOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCINTENN U BOCCTAHOBUTEIN bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «Ctpoenne atToMa. XuMHUecKast bubnuorexa [IOK

CBA3b»

https://m.edsoo.ru/00adb486
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. . bu6mmoreka [IOK
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATHU3AIMS 3HAHHIMA 1 https://m.eds00.ru/00adb33c
. . bu6mmoreka [IOK
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1 https://m.eds00.ru/00ad9ch?
bubmuoreka [JOK
68 P i . 06006 I 1
€3EpPBHBIN YPOK 0OIIeHNE U CHCTEMATH3ALIMS 3HAHUH https://m.eds00.ru/ffOd61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Kosmiecrso DJIeKTPOHHBIE HU(pPOBBIE
Ne 4acoB
/ Tema ypoka o0pa3oBaTe/ibHbIE
n/n
pecypcsbl
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMma XUuMHYECKUX 1 bubnnoreka HOK
snemenToB M. Y. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubnuorexa [JOK
MEPBBIX TPEX MEPHUOJIOB https://m.edso00.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4ecKkoi CBS3U U TUIBI KPUCTAIUTHUECKUX PEIIETOK 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adbac6
5 Kontponbnas pabota Nel no teme «IloBTopenue u yriyonenue 1
3HAHUN OCHOBHBIX Pa3/eNioB Kypca 8 Kiiacca»
6 Knaccudukanus XuMHUUECKUX peaklui Mo pa3IuyHbIM MPU3HAKAM 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XUMHUYECKOM peakiuu. [loHsTHE O TOMOT€HHBIX U 1 bubnmnoreka [JOK
reTEPOTeHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
[lonsiTHe 0 XUMHUECKOM paBHOBECUH. DAKTOPHI, BIUSIONINE HA
8 CKOPOCTbh XUMHUYECKOW PEaKIMH U MOJI0KEHUE XUMUYECKOTO 1 bubmmorexa LIOK
p P https://m.edsoo.ru/00adc28c
paBHOBeECHUS
9 OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adcade
10 Teopus snekTpoauTHUECKO auccormany. CUIbHBIC U clla0dbie 1 bubnmoreka [JOK
3JIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakuid 1 bubnuorexa [IOK
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https://m.edsoo.ru/00add448

12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE MPE/ICTABICHUN bubmuorexa [JOK
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI https://m.edsoo.ru/00add5d8

13 XUMHUYECKUE CBOWMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnmoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINUI https://m.edsoo.ru/00add8h2

14 [TonsiTue 0 TUIpOIU3E COeH buGnnorexa LIOK
https://m.edsoo.ru/00add9d4

N bubmuorexa [JOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN httos://m.e dsogru 100addd12
16 [Tpaktuyeckas padora Ne 1. «Pemenne skcriepuMEeHTATBHBIX 32149 ng;;ﬁfg;?ﬁ}; Oaddbfa

17 Konrtponbnas padora Ne2 mo teme «NeKTpOIUTHIECKast bubnuoreka [IOK
aucconranys. XUMUYECKUE PEAKIIUU B paCTBOPAX)» https://m.edsoo.ru/00addecO

18 OO61mas xapakTepucTUKa raloreHoB. XMMUYECKHE CBOMCTBA Ha bubnnoreka [JOK
MpUMepe XJopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOIyYEHHE, bubnuotexa [JOK
IIPUMEHEHUE https://m.edsoo.ru/00ade104

20 [Ipaktuueckas padota Ne 2 o teme «llonydeHune coasiHON KUCTOTHI, bubnuotexa [JOK
U3y4eHHUE €€ CBOUCTBY» https://m.edsoo.ru/00ade348

21 Borunicnenust no ypaBHEHUSIM XUMHUECKUX PEaKIUM, €ClIM OJIUH U3 bubnuoreka [IOK
peareHTOB J1aH B U30BITKE https://m.edsoo.ru/00ade488

bubnmnoreka [JOK
22 OO0mas xapaktepucTika 371eMeHToB VIA-rpymmbt httos://m.e dsogru /00ade64a

93 AnnotponHsie Monupukanuu cepbl. HaxoxxaeHue cepbl U e€ bubmuorexa [IOK
COEMHEHUH B MpUpoAe. XUMHUUYECKHUE CBOMCTBA CEpPhI https://m.edsoo.ru/00ade64a

24 CepoBoaopoj, cTpoeHne, (pu3ndecKue U XUMUIECKUE CBOWCTBA bubmorexa HOK

https://m.edso0.ru/00ade802
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OKCI/II[BI CCPHI. CCpHaH KHCJIOTA, (1)I/I3I/ILICCKI/IC 1 XUMHYECKHE CBOﬁCTBa,

bubmuoreka [JOK

25
MIPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIIH, JIeXKAIIEe B OCHOBE MPOMBILIUIEHHOTO CII0c00a
26 IMOJIYUEHUSA CEPHOU KHUCIOTEL. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEi buGnnorexa LIOK
Y P ' P 24 https://m.edsoo.ru/00adec8a
Cpebl COeTUHEHUSMU CEPhI
27 Brruncnenne MaccoBoii oM BBIX0/1a IPOAYKTA PEAKIUI bubmmorexa LIOK
pollyrtap https://m.edsoo.ru/00adec8a
98 OO0m1as xapakTepucTrka 3J1eMeHTOB V A-rpyIrbl. A30T, bubnuorexa [JOK
pacnpocTpaHeHue B IPUPoJie, GPU3MIECKUE U XUMHUECCKUE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMHak, ero Gu3HYeCKue 1 XUMUICCKUE CBOMCTBA, MOTYYCHHUE U bubnuorexa [JOK
IIPUMEHEHHE https://m.eds00.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «IlomydyeHue aMmmuaka, U3y4eHue bubnuoreka [IOK
€ro CBOMCTB)» https://m.eds00.ru/00adf180
31 A3OTHas KHACIOTa, € PU3nuecKue U XUMUIEeCKHIEe CBOMCTBA bubmmorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATBHBIX
32 To0OpeHnil. XUMHUYECKOE 3arpA3HEHNE OKPYIKAIOIIENH Cpeabl bubnnorexa [IOK
YAODP ' P by P https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
33 ®dochop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u bubnmnoreka [JOK
XUMHYECKHE CBOWCTBA, ITOJTyYEHUE https://m.edso0o.ru/00adf68a
34 Hcnonws3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBHBIX YA00pEHUH. bubnmnoreka [JOK
3arpsi3HeHue NpupoHON cpesl hochaTamu https://m.edsoo.ru/00adfc20
35 VYraepon, pacnpocTpaHeHue B pUpoJe, GU3NIecKue 1 XUMHUYECKHIE bubnnorexka [JOK
CBOMCTBA https://m.edso00.ru/00adfd9c
36 Oxkcupel yraepoaa, ux Gpusndeckue 1 XMMHUYeCKHUe CBOMCTBaA. bubnnorexka [JOK
DKoJIorHYecKre MPOOIIeMBbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
37 VYronbHast KUCI0Ta U €€ CoNn bubnuorexa [JOK
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https://m.edso0.ru/00ae006¢

38 [TpakTuueckas padota Ne 4 o teme "llosryueHue yriekuciaoro rasa. bubnmoreka [JOK
KauecTBennas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHaYaNbHBIC MTOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KAK O bubnmoreka [JOK
COCIMHEHUSX yIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii 1 ero coequHeHUs buGnnorexa LIOK
P https://m.edsoo.ru/00ae080a
41 [TpakTiueckast pabota Ne 5. Pemienne skcriepuMeHTaNbHBIX 33124 1O bubnuorexa [JOK
TeMe «Bakuelnme HeMeTaUIbI U UX COEIUHEHU https://m.edsoo.ru/00ae0bf2
42 KonTponbaas padota Ne3 mo Teme «BaxxHe#mme HeMeTauTbl U HX bubnuorexa [JOK
COCTUHEHUSY https://m.edsoo.ru/00ae0el8
OO0mias XxapakTeprucTUKa XUMHUUECKUX PJIEMEHTOB — METaJIIOB.
. bubmuorexa [JOK
43 Mertamnndeckasi CBA3b U METAUIMYECKAs] KPUCTAITMYECKAsT pEHIETKA.
. https://m.edsoo.ru/00ae103e
®ur3nyecKue CBOKMCTBA METAJIIIOB
44 XHUMHUYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUN P bubnmnoreka [JOK
HaINpsHKEHUH METAILIIOB https://m.edso00.ru/00ae1156
O6mue crioco6b! monyuyeHus: MmetauioB. CriiaBel. Berauciaenus mo
45 ABHEHMSIM XMMHYECKUX PEAKIUH, €CIIU OJNH U3 PEarcHTOB bubmmorexa [JOK
P P ’ P https://m.edsoo.ru/00ae1156
COJIEPKUT TIPUMECH
46 [loHsiTHE O KOPPO3UU METAJIIOB bubmmorexa [JOK
pp https://m.eds00.ru/00ae1278
bu6nmoreka [JOK
47 €JI0YHbIC METaJLIbI
= https://m.edso0o.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KU bubmmorexa [OK
P P https://m.edso0o.ru/00ae14b2
. . bubnuotexa [JOK
49 [[{enouHo3emMeNnbHbIE METAIIBI — KAJIbIUN U MarHUi

https://m.edsoo.ru/00ael5e8
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bu6mmoreka [IOK

50 Baxueiinme coenuHEHNS KaJIbIIUI
a H https://m.edsoo.ru/00ael5e8
51 O000111eHrEe U cUCTEMaTU3aLNS 3HAHUI
bubmuorexa [JOK
52 JKEcTKOCTh BOIBI U CIIOCOOBI €€ YCTPaHEHU
a yerp https://m.edsoo0.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme "YKECTKOCTh BOJBI U METOBI €6 bubmuorexa [JOK
ycTpaneHus" https://m.edsoo.ru/00aelae8
bubmuorexa [JOK
54 AFOMUHUANT
https://m.edsoo.ru/00aelc64
55 AmMoTepHBIe CBOMCTBA OKCHJIA U THIPOKCHIA bubmorexa LHOK
p A AP a https://m.edsoo.ru/00aelc64
bubanorexa LIOK
56 Keneszo 1
https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
57 Oxcusl, ruapokcuasl ¥ conu sxenesa (1) u xemesza (111
a AP a (h (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
59 [Ipaktuueckas padota Ne 7. Pemienne skciepuMeHTaIBHBIX 3a/1a4 110 bubnuotexa [JOK
TeMe «BaxHelnne MeTauibl U UX COSTUHEHUS https://m.edsoo.ru/00ae3de8
Brraucienus o ypaBHEHUSIM XUMHYECKHUX PEaKIIWA, €CJIA OJIUH U3
60 €areHTOB JIaH B U30BITKE WIN COACPKUT IIPUMECH. BuIuuciieHns bubmmorexa [IOK
P . p p ’ https://m.eds00.ru/00ae1750
MacCCOBOH JIOJIM BBIXOJIA MIPOTYKTA PEAKITHH
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
62 KonTponbnas pabota Ne4 o teme «BaxHeme MeTamibl U HX
COEUHEHUSD)
63 BerectBa 1 MaTepuaisl B IOBCEHEBHOM KU3HU YEIOBEKA bubmmorexa [TOK
p https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAOILEH Cpebl bubnuorexa [IOK
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https://m.edso0.ru/00ae4270

65 Pomib XxMMHH B pElIEHUH DKOIOTHUECKUX IIPOOIEM 1 bubmmorexa [IOK
p p https://m.edso0.ru/00ae4270
bu6mmoreka [IOK
P I ) I 1
66 e3epBHBI ypok. O000IIeHNe U cucTeMaTH3aIus 3HAHU ] https://m.edsoo.ru/00ae0d0a
. . bubnmoreka [JOK
67 PesepBHbIil ypok. O600IICHIE ¥ CHCTeMaTH3alHsl 3HAHUH 1 https://m.edsoo.ru/00adb33c
. . bubmuorexa [JOK
68 PesepBHbIii ypok. O600IIeHNEe U CHCTeMaTU3allus 3HAaHUN 1 https://m.edsoo.ru/00adach?
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

-y4eOHHMK [Tt 001IeoOpa3oBarenbHbIX yupexaenuit Pymsuruc I'.E.,@enpaman @.1. Xumus. Heopranndeckas xumus.8 kimacce.-M.:
[Ipoceemenne,2019;

-y4eOHHK [t 001eobpazoBarenbHbIX yupexaenuit Pymsuruc I'.E.,@enpaman @.1°. Xumus. Heopranudeckas xumus.9 xinacc.-M.:
[Ipoceemenne,2019;

-Coopuuk "Pemenne 3amxa4 no xumun" Xomuenko U.I'. -M:PUA «Hosas Bonnay : U3garens Ymepenkon.2010-256 ¢.8-11 kit

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

-XuMust: 8 KJI.: 3JIEKTPOHHOE MPHIJIOKEHNE K YUEOHUKY.
- M'apa H.H. Xumus: 3anaunuk ¢ «momorrHukom»: 8-9 kinaccel / H.H. 'apa. — M.: [IpocBemienue.

- 'apa H.H. Xumus. Pa6oune nporpammel. [Ipenmernas nunus yue6uukoB I'.E. Pynzuruca, ®@.I'. ®enpamana. 8-9 knacesl/ H.H. I'apa. — M.:
IIpocsemienue.

- Pagenkuii A.M. Xumus: aunaktudeckui matepuan: 8-9 ki. / A.M. Pageukwuii. — M.: [IpocBemienue.
- I'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBemienue.

- bopoBckux T.A. Tectsl mo xumun. [lepponauansubie xumMuueckue noustusi. Kuciaopoa. -Bomoposa. Boxa, pactBopsl. OCHOBHBIE KIacChl
Heopranuyecux coequHeHuit: 8 ki.: k yueonuky I'.E. Pynsurtuca, @.I'. ®enpamana «Xumus. 8 kimacey». — M.: UznatenberBo «Ox3ameny, 2010.

PeaktuBbl 1 ocyna:



-XUMHYCCKasd 1ocyaa,

-paCTBOPLIL KHCJ’IOT,COJ’ICﬁ 1 OCHOBAHUH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmuoreka [JOK

-https://m.edsoo.ru/00ad9ch?2

-http://ege.yandex.ru/chemistry/

- http://chem.reshuege.ru/

- http://himege.ru/



https://m.edsoo.ru/00ad9cb2
http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
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