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MNOACHUTEJIBHASA 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
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNIbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YUY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

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
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B pOpMHPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIMNXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K TIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

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

CrtpykTypa coiepkaHusi MpOrpaMMbl IO XUMHUU cPOpMHpOBaHA HAa 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 PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 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, BBITIONHS (GYHKIMA OOBACHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOIO OTHOIIEHHS K HAay4YHOMY 3HAaHHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIacc.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKHUX MOJOKCHUM,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYCHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

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

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON MO3HABATEILHON JEATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlero MHUpa, UCIOJB3ys 3HAHUS U OIBIT, MOJyYEeHHBIE MPH H3YyYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3yYCHHS XHWMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUeCKHe ypaBHeHus. Knaccudukanums
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHUE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTON) SIBJICHHH, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3lelieHHs CMecei: C MOMOIbI0 MarHuTa, (pUIbTPOBaHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. IIpumenenue kuciopona. CrocoObl



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu 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. 3arpsi3HCHHE
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.

MonspHabiii 00BEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopor Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBsI3b MEXKY KJIaCCaAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MO>XHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOACHUE O0pa30B BELIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHE BHJICOMATEPHUAIIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHd, peakUWil HEUTpalM3aluH, IOJIYyYECHHE HEPACTBOPHMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEpHBIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB IMEpPUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLIMX — NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€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 COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATTTUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. llonsitue o xkaranuse. [lonsTue 0 XxumMuueckoM paBHOBeCUU. PaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. Crenens aucconuanuu. CUIbHBIE U clIa0ble SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakini Ha HOHBL. [IoHATHE O THAPOJIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIICKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue ocajaka, BBIACICHHE Ta3a, o0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMeETaulaMHu, WIeJ04aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

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
XuMu4Yeckue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoii kucnoThel. Coau CepHON KHUCIIOThI, KAUECTBEHHAs PEAKIIMs Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCIMHEHWA B MPUPOJE. XUMHYECCKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydeHne u mpuMeHeHne. Com aMMOHWS,
ux QU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEM aMMOHMS B KayeCTBE MHMHEPaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3N4IecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MoAM(UKAIIMKM, PACIPOCTPaHEHUE B TNpUPOJE, (PU3NYECKHUE U XUMHUYECKHE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha >KUBBIE OpPTraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepona (IV), rumoresa riaoOalbHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noiayuyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIMCTBE.

[TepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriiepozaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTa).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX TMepepaboTku (O€H3WH), UX POJib B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumeHenue. CoenuHEHHUS KpemMHUsT B mpupojae. OOmme mnpeacTaBiIeHUs 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xkaronme (QU3NUecKue M XUMUYECKHUE CBOMCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHATIOB), HaOIIOICHNE TIpoliecca OOYIIIMBAaHUS caxapa MoJ AeHCcTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M UX COENMHEHUH (BO3ZMOXHO HCIOJIB30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOICMCTBUE KOHICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTasa, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtamnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CraBbl (CTajlb, YyTyH, AIOPATIOMUHUMU,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKCuasl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XEHUE B IIpUpoje. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupojie. Pusnyueckue 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, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TMPHU3HAKOB  IMPOTEKAHUS
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), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momols mnpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

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

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBBI METAJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHITHH, SBJISIOIIUXCS CUCTEMHBIMU JUISI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XHMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TIPOEKTHOW U  HMCCIEN0BATENbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuUJI 0€30MMacHOTO MOBEICHUSI P padOTe C BEIIECTBAMMU, a TAKKE B CUTYAIHSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKON  KYJbTYphl, OCO3HAHHS TJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
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, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3YUYCHUS,
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 MOJIEIbHBIE MPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
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 KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WIM) TUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH IPU  pPELIECHUU
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 YHMBeEpCAJbHbIe Y4eOHbIC ACHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTBI, IPEIAraeMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
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 PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCupUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJCHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYID CHUMBOJUKY JJISI COCTaBlieHHs (popMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIMHEHMH 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHUE BEIECTRA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3YUYEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTOpHBIM 000pYy/IOBaHHEM, a TakXKe TMpaBUaM OOpalIeHHusl C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKIMsi, XUMUYECKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHbHO-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
xoHuenTpauus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuogndeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O W COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NMPorpamMmbl

Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul

11 [ToBTOpeHue u yriayOneHrue 3HaHul
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca

KoanuyecTBo 4acosB

K
Beero OHTPOJIbHbIE
padoThI
5 1

IIpakTnyeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl



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. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 A,B,B, T
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
5 ITonsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEMY
YucTtele BemnrecTBa U cMecu. CriocoOnl bu6mmoreka [JOK
4 . 1
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT st pabota Ne 2
5 «lf aKTI/JIIqu; 5 1\1?1 ceil (Ha mpumepe 1 1 bubmorexa [JOK
ASNCICHHE CME . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKY TbI . https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHUe AJIEMEHThI. 3HAKU bu6mmorexa [IOK
7 1
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 n S TBa 1 bu6mmorexa [IOK
POCTRIC 1 CTOMHBIC BELICEC https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmmorexa [JOK
yip y https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
10 X .B
umieckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOrO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Moiib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUS IPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XHUMHUUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruncnenus kKoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMuueckux peakiui
18 (coe I/IH(IG)!HI/ISIH a3JI0KCHHS e bubmorexa HOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNEAUCT. OO00IICHHE 1 bubmorexa HOK
) Amer Hvl https://m.edsoo.ru/ff0d40c4
cHUCcTeMaTU3aIys 3HaHUI
20 O06o00maromuii ypok mo Teme bubnuorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY. https://m.edsoo.ru/ff0d4290
91 Bosnyx — cmecs razos. CocraB bub6nuorexa [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H
du3nvecKrue U XUMUYECKHE CBOMCTBA
KHUCJIOPO/Jia (peaKIuu OKUCICHUS 1 bubmmorexa [JOK
poa (peaiit : https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
71a00PaTOPHUH M IIPOMBIIIJICHHOCTH 1 bubmorexa [JOK
patop P ' https://m.edso0.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XUMUIECKOI
peaKIuu, MOHITHE O 1 bu6mmoreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYCCKUX PEAKIIHIX
TormBo (HedTh, yroiib 1 METaH).
3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 1 bubmorera [JOK
P e, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAICHUS
lMpomexyToyHan aTTecTauma 1 1 bubmorexa [TOK
Y https://m.edsoo.ru/ff0d4ae2
[IpakTuueckas pabora Ne 3 o Teme
«ITonyduenne n cobupanue Kuciopoaa 1 1 bubmorexa [JOK
Y . P poaa, https://m.edsoo.ru/ff0d4dd0
U3YYEHHE €r0 CBOMCTB»
Bonopon — anemeHT u npocroe 1 bubnuoreka [IOK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
du3nyecKre 1 XMMUUYECKHue CBOMCTBA 1 bubmuorexa [JOK
BoJopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d50d2
[ToHsATHE O KHCITOTaX U COJISIX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
Crioco6bI noryueHust BOA0poia B 1 bubnnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4f42
[TpakTiueckast padota Ne 4 o Teme 1 1 bubnnorexa [JOK



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

«ITonyuyenue u cobupanue BOAOPO/A,
U3yUYCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d542e

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

33
ABorazipo https://m.edsoo.ru/ff0d55a0
Brruucnenus o0béMa, Kou4ecTBa
34 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa LHOK
Y https://m.edso0.ru/ff0d5708
KOJIMYECTBY BEIIECTBA I 00BEMY
Breruncnenus 00bEMOB ra3oB 1o
35 ABHCHMIO PEAaKIIMK HAa OCHOBE 3aKOHA bubmorexa LHOK
yp . peaKtt . https://m.edsoo.ru/ff0d587a
00BEMHBIX OTHOIICHUH Ta30B
36 DduU3NYECKUe U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d59e2
37 CoctaB ocHoBanwuii. [Tonstie 06 bubnnoreka [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d5b40
Bona kak pactBoputens. Hackiennbie
38 u HIG[:HaCLI peHHblls aCTBOPBI B bubmorexa HOK
B p ppL https://m.edsoo.ru/ff0d5eba
MaccoBas 1015 BElIeCTBa B pacTBOpE
[IpakTuueckas padbora Ne 5 o teme
39 «IIpuroroBneHue pacTBOPOB ¢ bubnuoteka [JOK
onpencnEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d6342
PacTBOPEHHOTO BEIIECTBAY
40 KonTponsHnas padora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d664e
41 Oxkcupsl: cocTaB, KiacCupUKaIUs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMU4YeCKrUe CBOMCTBA
bu6mmoreka [IOK
42 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

OcHoBaHusI: cOCTaB, Ki1accuduxams,

bubmuorexa [JOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ffOdfee2
45 Kucnotsr: cocras, knaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TonyuyeHnne u XxuMuyeckue CBOWCTBa bubmumorexa [IOK
KHCJIOT https://m.edsoo.ru/00ad9474
Conu (cpeanue): HOMEHKIATypa,
47 CHOCOéBII) o q)eHI/Is{ XI/IMI/I‘IZ(I:)KI/IG bubmorexa LHOK
y Y ’ https://m.eds00.ru/00ad9b7c
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
48 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9a50
COCIMHEHUIN»
49 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9ch2
50 O06o01eHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUHI https://m.edsoo.ru/00ad9ela
O00011eHNEe U CUCTEMATU3ALIS
51 3HaHU# 110 TeMe "OCHOBHBIE KIIACCHI bubmorexa HOK
o https://m.edsoo.ru/00ad9ffa
HEOPTraHUYECKUX COCTMHEHUI
52 WTorosas aTTecraums Bubmzorexa LIOK
https://m.edsoo.ru/00ada52c
[TepBbIe MOMBITKU KIACCHPUKAITUU
53 XUMUYECKHX AieMeHTOB. [loHsaTHe 0 bubmmorexa [JOK
' https://m.edsoo.ru/00ada52c
TPYIIIaxX CXOTHBIX AJIEMEHTOB
54 [Tepuoanueckuii 3aKoH U bubnmnoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

HepI/IOI[I/I‘IeCKaSI cucreMa XuMHN4YCCKUX
snemenToB M. Y. MenaeneeBa

https://m.edsoo.ru/00ada342

55 [lepuoapl, rpynmnsl, HOATPYIIIIbI bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
56 Crpoenue atromoB. COCTaB aTOMHBIX bubnunoreka HOK
anep. N3oTomsl https://m.edsoo.ru/00ada824
CtpoeHue IeKTPOHHBIX 000JI0UeK
57 aToMOB 3J1eMeHTOB [lepuoanueckoit bubmorexa [JOK
https://m.edsoo.ru/00ada96e
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
58 3JIEMEHTA 10 €T0 MOJIOKECHHUIO B bubmuoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00adaab8
MemneneeBa
3nauenue [leproauveckoro 3akoHa
59 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnuorexa [JOK
MenpeneeB — y4€HbIN, IIEAror U https://m.edsoo.ru/00adac34
rpakIaHUH
50 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHYECKHX 3JIE€MEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 VomHast XHMHeCKas CBA3b https://m.edsoo.ru/00adaab9
62 KoBaseHTHAs nossipHas XuMu4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adae28
63 KoBanenTHast HenossipHast XUMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 (Crenexs okHCICHHA https://m.edsoo.ru/00adb076
65 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

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

peaxkuuu
bu6mmoreka [IOK
66 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.e dsogru 100adb33c
67 O6061menue o reme «CTpoeHwue 1 bubnunoreka [HOK
aroMa. XMMHUYECKas CBS3b) https://m.edso0.ru/00ad9ch?2
68 O0o001IcHNEe U CHCTEMAaTH3aIIHS 1 bubmuorexa [JOK
3HaAHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 A, B KJACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m = Tema ypoka Kontpoabubie IIpakTuuyeckue
Bcero u3yueHusi  odpa3zoBaTesibHbIe
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHUX AJIIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMUYeCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Bxoanas mpoMekyTouHast aTTecTalus

5 o TeMe «IloBTopenue u yriyoneHue 1 1
3HaHUI OCHOBHBIX Pa3/IesioB Kypca 8
KJ1acca

5 Knaccugukanus Xummuaeckux 1 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLIUIX

3 [TonsTHE 0 XMMHUYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK
@DaKTOpHI, BIUSIOIIAE HA CKOPOCTh https://m.edsoo.ru/00adc28c



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

XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 nccorranu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
o TUATIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmorexa ITOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LOK
pun https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubnmorexa LOK
pedl . https://m.edsoo.ru/00add8bh2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsaTue o ruApoOIN3€E CONEH bubmmorera [TOK
AP https://m.edsoo.ru/00add9d4
O06001IeHne U CUCTEMATU3AIIHS bubnuotexa [JOK
15 .
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3aga9dy
O000I11IeHIE U CUCTEMATU3ALIUS
17 3HaHUI MO TeMe bubnmoreka [JOK
«DNEKTPOIUTHYECKAS TUCCOLUAIINS. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
18 OO01mas xapakTeprCcTUKa raJIOTeHOB. bubnmuotexa [JOK

XUMHUYECKUE CBOMCTBA HA IIPUMEPE

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6mmoreka [IOK

19 XHMUYECKHE CBOMCTBA, MOJIYUCHHE,
Y https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmorexa LHOK
Y . ’ https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxosxnenue cepbl 1 €€ coeTMHEHU I bubnnoreka [JOK
B IIpUpoJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopo, cTpoeHue, pu3nueckre bubnmnoreka [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO Crioco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel CpeJibl COeTMHEHUSIMU
cephl
27 Brrunciaenne MaccoBoii 10JH BBIXOaa bu6mmoreka [IOK



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

IIPOJYKTa peakLuu

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

bu6mmoreka [IOK

28 MpomexKyTouHan aTTecraumn
P T ; https://m.edsoo.ru/00adeea6
OO01mmas xapaKTepuCTUKA SJICMCHTOB

29 V A-rpymibl. A30T, paclipoCTpaHEeHHE bubnunoreka HOK
B IIpUpoze, GU3nIecKue u https://m.eds00.ru/00adf004
XUMHYECKHUE CBOMCTBA
AMMuak, ero puznueckue u

30 XUMHUYECKHE CBOMCTBA, MTOJIyICHUE U bubmmorexa [JOK

’ y https://m.eds00.ru/00adf180
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
31 «Ilonyyenne aMMuaka, U3y4eHue ero bubmmorexa [JOK
Y 1Y https://m.eds00.ru/00adf306
CBOMCTBY»

39 A3OTHAas KUCOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf518
Hcnonb30BaHne HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

33 NoOpeHHi. XUMUIECKOe bubmorexa HOK
YAODP ) . https://m.edso00.ru/00adf68a
3arpsi3HEHUE OKPY KaloIIei cpebl
COCTMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

34 (1)00((11))0 pHas[ KI/ICJ'I((I))Ta (bqnfm(qe)cxne u bubmorexa HOK

p N https://m.edso00.ru/00adfc20
XUMHYECKHE CBOMCTBA, MOJTyICHUE
Hcnons3oBanue ¢pocdaToB B KaueCTBE
MUHEPAJBHBIX YI00pEHUIA. bubnuoreka [IOK

35 .
3arpsi3HeHue IPUPOTHON CPEIb https://m.edsoo.ru/00adfd9c
dbocdharamu

36 VYrnepon, pacipocTpaHEHUE B bub6nuorexa [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

npupoje, GU3NIECKUe U XUMUICCKUE
CBOICTBa

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

Oxcunel yraepojaa, ux pusndeckue u
XMMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

37 DKOJOTUYECKHE MPOOIIEMBI, https://m.edso0.ru/00ae006¢
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
N bu6mmoreka [IOK
38 YTombHas KHEIOTA 1 €€ Corlit https://m.edsoo.ru/00ae027e
[IpakTnueckas padora Ne 4 o Teme
39 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae054e
noH"
[lepBoHavasibHBIC TOHATHUS 00
40 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.eds00.ru/00ae080a
COCIMHEHUSX YIJIepoaa
41 Kpemnuuii u ero coennHeHnst Bubmmorexa LIOK
https://m.edso00.ru/00ae0bf2
IIpakTruyeckas pabora Ne 5. Pemenue
42 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME bubnunorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
KonTtponbHast pabota Ne3 o reme
43 «Baxuelmme HeMeTamIbl 1 UX bubmmorexa [JOK
https://m.edsoo.ru/00ae103e
COCIUHCHHU S
OO01mas xapakTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.
bubmuorexa [JOK
44 Meramnuueckas CBs3b U

METAJUINYECKasl KpUCTAJIIMYECKas
pemérka. Pu3n4YecKue CBOMCTBA

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

METAaJlJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

45 DIEKTPOXUMHUUECKU PsI bubmnorexa [IOK
POXHM AR https://m.eds00.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6mwme crmocoOb! MOTyYeHUs
MetainioB. CriraBel. Berauciienus 1o
46 aBHEHMSIM XUMHUYECKUX PEAKIUI bubmorexa [IOK
P peartid, https://m.eds00.ru/00ae1278
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MIPUMECH
47 ITonsATHE O KOPPO3NH METAJIJIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael14b2
bubmuorexa [JOK
48
Ilenounbie MeTaib https://m.edsoo.ru/00ael4b?2
49 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJrus https://m.edsoo.ru/00ae15e8
50 [Iler0uHO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael5e8
51 Baxueiime coeTuHEHNS KaJIbIIH
59 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH https://m.edso00.ru/00ae1886
53 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00aelae8
[IpakTuueckas pabora Ne 6 o Teme
54 "JKECTKOCTE BOJBI I METOIEI €6 bubmmorexa LOK
" 8 A https://m.edso00.ru/00aelc64
yCTpaHEeHUS
bubmuorexa [JOK
55 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuotexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

THIPOKCHIA https://m.edso0.ru/00ae1d86

57 Keeso bu6mmoreka [IOK

https://m.edsoo.ru/00ae35e6

58 Oxkcubl, TUIPOKCUIBI U COJIU XKeye3a
(1) u xene3a (1)

59 O06001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3HaHUI https://m.edsoo.ru/00ae3de8
[IpakTnueckas padora Ne 7. Pemenue

60 JKCIEPUMEHTAJIBHBIX 3374 10 TEME bubnuorexa [JOK
«BaxHeume MeTajlibl U UX https://m.edso00.ru/00ae1750
COCTMHCHH S

61 WUTorosas aTTecrauus
Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIU, €CIIH OJUH U3

62 peareHTOB J1aH B U30BITKE HITU
COJICP)KUT TIPUMeCH. BeraucieHus
MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peaknuu
O06o001IeHNe U CUCTEMATU3 AT

63 3HaHUH 10 TeMe «BakHelne bubmorexa HOK

https://m.edso0.ru/00ae3f50
METaJUIbl U UX COCTUHEHUS

64 BemectBa u marepuassl B bu6mmoreka [JOK
MMOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edso0.ru/00ae4270

65 XHUMUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKpYKarolleu cpebl https://m.edso00.ru/00ae4270
Ponb xumun B periennu bubnuoreka [IOK

66
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae0d0a

67 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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3HAHUH

https://m.edsoo.ru/00adb33c

68

O0001IeHrEe U cUCTEMaTU3aLUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 b KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
Hdara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IlpakTnueckue
Bcero u3ydyeHusi odpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.
but6mmoreka [IOK
1 [Tepuoanueckas cucTeMa XMMHUYECKUX 1
https://m.edsoo.ru/00adb59%
anemenToB 1. . Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
p P https://m.edsoo.ru/00adb6h6
MIePHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUUYECKOM CBSI3W U THUIIBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Bxoanas mpoMekyTouHast aTTecTalus
5 o TeMe «IloBTopenue u yriyoneHue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca 8
KJ1acca
6 Knaccuukanus XuMU4ecKux peaxkiun 1 bubnuoreka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmorexa TTOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
bubnunorexa LIOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECUA

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

but6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHbIE U ci1a0ble buGnuorexa [IOK
o TUATIH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 Honuble ypaBHEHNUA peaKIil buGnuorexa [IOK
yp peakit https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOICTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE IIPEACTABICHUN 00 buGnuorexa [IOK
. e https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOJIUTHUECKON buGnuorexa [IOK
p P https://m.edsoo.ru/00add8b2
JIUCCOLIUALIAN
14 IlonsTue o ruapoanse coje buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
but6mmoreka [JOK
15 00600 i
ODHICHUE I CHCTOMATH3AMHA SHARMIH https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemienue bubnmorexa [JOK
AKCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
O0001IeHre 1 cUCTEMaTH3alus 3HAHUH
17 0 TeMe «DJIEKTPOINTUYECKAast bubnuorexa [OK
auccounanusa. XUMUYECKUE PEakiuy B https://m.edsoo.ru/00addecO
pacTBopax»
OO01ast XapakTepUCTHKA TaJIOT€HOB.
18 XHI;IquCKF:/Ie CBI())I\/'ICTBa Ha IIpUMEPE bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubnuotexa [JOK
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XUMHUYECKHUE CBOMCTBA, MOJyUYEHUE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

20 «ITomyueHnne COMTHON KUCIOTHI Bubmorexa HOK
Y N . ’ https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBOUCTB»
Brruucienus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIH OUH U3 Enbmiorexa OK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxoxcl;eﬂne cepel Hq;é COCI[I/IHCII){I/Iﬁ B buGnuorexa [IOK
P . https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTA,
25 ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTBI. bubnmorexa [JOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
CephI
97 Brruucnenue MaccoBoil 40JIM BBIXO/A but6mmoreka [IOK
MIPOAYKTA pEeaKIUU https://m.edsoo.ru/00adec8a
b K
28 MpomexyToyHana aTTecTaumsa nomorexa O

https://m.edsoo.ru/00adeeab
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OOm1ast xapaKTepUCTHKA IIEMEHTOB
VA-rpynmsl. A30T, paclipOCTpaHEHHE B

bubnunoreka LIOK

29
npupoae, Gu3nuecKue U XuMUYeCKue https://m.edsoo.ru/00adf004
CBOMICTBA
AMMHaK, ero Gpu3nvecKue u

30 XUMHUYECKHE CBOICTBA, MOJIyYCHUE U bubmorexa [JOK

> oY https://m.eds00.ru/00adf180
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
31 «ITony4yeHrne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. Y 13 https://m.edso0.ru/00adf306
CBOMCTBY»

39 A3oTHas KuCI0Ta, e€ GU3nIecKue u bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf518
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX

33 100peHnii. XUMHYECKOe 3arpsi3HEHIE buGnuorexa LIOK
yAoop o p https://m.eds00.ru/00adf68a
OKpYKaroIllel cpeibl COeTMHEHUSIMU
azoTa
docdop. Oxeun pocdopa (V) u

34 (pocg)o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " Bubmroreka LIOK

p L https://m.edsoo.ru/00adfc20
XUMHYECKHUE CBOICTBA, MOyYeHHE
Hcnons3oBanue pocdaToB B KauecTBe

35 MUHEPATIBHBIX YI00pEHUH. bubnmorexa [JOK
3arpsi3HEHUE TPUPOIHON CpEb https://m.edsoo.ru/00adfd9c
dbocharamu

36 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnmnorexa [JOK
¢bu3nyueckre U XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00adfebe

37 Oxcunsl yraepoaa, ux pusudeckue u bubnmnorexa [JOK

XHUMHYECKHE CBOMCTBA. DKOJIOTHUSCKHUE

https://m.edsoo.ru/00ae006¢c
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https://m.edsoo.ru/00adfc20
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po0JIEMBI, CBS3aHHBIC C OKCHIOM
yraepoaa (1V)

38 VYrobHas KUCIOTA U €€ COJIn bubmorexa OK
https://m.edsoo.ru/00ae027e
[TpakTuyeckas padora Ne 4 o Teme
39 "[losydyeHne yriekucioro rasa. Bu6mmotexa [JOK
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae054e
noH"
[lepBoHavasibHBIC TOHATHUS 00
40 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae080a
COCIMHEHUSX YTJIepoaa
41 Kpemuuii u ero coeauHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae0bf2
[IpakTnueckas padbora Ne 5. Pemenue
42 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubanorexa [JOK
«BaxHeie HeMeTaIbl ¥ UX https://m.edso0.ru/00ae0el8
COCIUHCHHUS
KonTtponbHast pabota Ne3 o reme
43 «BaxxHe#mme HeMeTaIbl U X bubmorexa HOK
https://m.edsoo.ru/00ae103e
COCIUHCHHUS
OO61mas xapakTeprucTUKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
a2 Mertanauueckas CBSI3b U bubnmmorexa LIOK
MeTaJUTNYeCKas KpucTajandeckas https://m.edsoo.ru/00ae1156
pemérka. Pu3nyYecKue CBOMCTBA
METAIIJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.
45 DNEeKTPOXUMHUYECKUH Psii HAPSIKEHUI bubmorexa HOK

METAaJIJIOB

https://m.edsoo.ru/00ae1156
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OO6mue cnocoObl MOTy4YeHHUS METAJLIOB.
CrutaBel. BerauciieHus o ypaBHEHUAM

bubnunoreka LIOK

46 XUMHYECKUX PEAKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1278
pEareHTOB COJEPIKHUT MPUMECH
47 [TonsTHE O KOPPO3UM METAJIIOB bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
bubnuorexa [{OK
48 [enotnie MeTaIb! https://m.edsocl)_.[ ru/00ael4b2
49 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
50 Il{enr04HO3EMENBHBIE METAILIIBI — bubnuoreka [{OK
KaJIbLIMA 1 Maruui https://m.edsoo.ru/00ael5e8
51 Baxneime coequHEHNS KaJIbIU
. bu6mmorexa LIOK
52 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA httos://m.e dsog)_.[ru 100261686
53 JKEcTKOCTh BOJEI U CIIOCOORI €€ bubnmmorexa LIOK
YCTpaHEHUS https://m.edsoo.ru/00aelae8
[TpakTuyeckas pabora Ne 6 o Teme
54 "YKEcTKOCTEL BOJBI I METOJEI €6 bubnnorexa [IOK
| https://m.edsoo.ru/00aelc64
YCTpaHEHUS
N bubnmmorexa LIOK
% AdOMHHHI https://m.edso:)_.[ ru/00aelc64
56 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00ae1d86
but6mmoreka [IOK
S Keneso https://m.edsoi.I ru/00ae35e6
58 OKcuIpl, THIPOKCUIBI U COJIH XKeme3a

(1) u xene3a (1)
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bubnunoreka LIOK

59 O06o001meHre U cucTeMaTH3alys 3HaHUI 1 httns://m.edsoo.ru/00ae3de8
[IpakTrueckas padota Ne 7. Permenue
60 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 bubnuorexa [{OK
«BaxHeiye MeTallIbl U UX https://m.edso0.ru/00ae1750
COCIUHCHHMS
61 WTtorosas aTTectaumsa 1
Boruncnenus no ypaBHEHUsIM
XUMHYCCKHUX PEaKIIHid, €CJIU OJIUH U3
62 peareHTOB J1aH B U30BITKE HITU 1
COJICP)KUT MIPUMECH. Beraucienus
MAaCCOBOM J0JIA BBIXOJA ITPOJAYKTa
peaku
O06o0011IeHre U CUCTEMAaTH3allisl 3HAHHMA
63 1o TeMe «Baxkuelime MeTauibl U X 1 bubmorexa [JOK
https://m.edsoo.ru/00ae3f50
COCIMHECHH S
64 BemectBa u marepuassl B 1 bubnmmorexa LIOK
MMOBCEIHEBHOM KM3HU YeJIOBEKa https://m.edso0.ru/00ae4270
65 XHUMHUUECKOE 3arpsA3HEHUE 1 bubnmorexa [JOK
OKpYKarolleu cpebl https://m.edsoo.ru/00ae4270
66 Ponb xumum B periennu 1 bubnuoteka [IOK
9KOJIOTMUYECKUX MPOOIeM https://m.edsoo.ru/00ae0dOa
. bubmuoreka [{OK
67 O060011IeHrEe U CUCTEMAaTH3al|sl 3HAHHUHA 1 https://m.edsoo.ru/00adb33c
. bubnuotexa [JOK
68 O06001IeHrEe U CUCTEMAaTH3al|sl 3HAHHUHA 1 httos://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3narensctBO «lIpocBenienue»

* Xumus, 9 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO
«3natensctBO «IIpocBenieHre»

2.T'apa H. H. Xumus. 3a1auyHuK ¢ «TOMOIIHUKOM». 8 — 9 Kitacchl :mocodue aJis
yyammxcs o0ieoopazoBarenbhbix. yupexaenuid / H. H. I'apa, H.W. I'abpycesa. —

4-e uzn. — M. : IIpocBemienue, 2013

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. CTangapT OCHOBHOTO 00111€eT0 00pa30BaHuUs 110 XUMHUH.

2. IIpumepHas nporpamMma OCHOBHOTO 00I1IeT0 00pa30BaHUsI IO XUMHUH.

3. bpeitrep JI.M., baxxenoBa A.E. Xumns 8-11 knaccel. Pa3BepnyToe
TeMaTh4YecKoe IiaHupoBanue no yueonukam I'.E.Pyn3utuca, @.I".@enpamana. —
Boarorpan: uznarenbctBo «Yuurenby, 2017

4. T'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yaeOnukos [ E.
Pynzutuca, @. I'. denpamana. 8 — 9 kimaccel : mocobue i yauTenen
obmieoopazosar. opranuzanuii / H.H. I'apa. — 2-e u3n., nomn. — M. : IIpocsernienue,
2021.

5. T'apa H.H. Xumus: ypoku B 8 kiacce: nocooue st yuurens/ H.H. T'apa. — 2-¢

u3 ., nepepad. — M.: [lpocsemenne, 2017.



6. 'apa H.H. Xumus. KonTpoJsibHBIC U TPOBEPOYHBIE pabOTHI. 8-9 Kiacchl /
H.H.I'apa. — [Ipoda, 2021

7. Papenkuit A.M. Xumus. {unaktuyeckuit matepuai: 8 — 9 kmaccol: [Tocooue
JUIS yauTesnen oomeo0pa3zoBaTeNbHbIX yupexaeHuii / A.M. Paneukwuii. — 3-¢ u3.

- M.: Ilpoceemienue, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

ouommoteka IIOC
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